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nus oOydarouuxces 11 kmacca

CpOoK 0CBOEHHS: CocTaBHUTEIIN: :
Od¢uneposa Bepa BacuibeBHa- yuuTesib  XUMHH
1 rox (2024-2025 yu.r.) 1 OHOJIOTHH

n. Hosonerposckuii, 2024



HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBanus ydeOHOro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CoriacHo mnonoxenuasm OI'OC COO npodunbHbie
yueOHbIe MpEeAMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01mM, cpeqHuM IpodeccuoHaIbHBIM U BhICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE 00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue O
HeMu M 3ajadax u3ydeHus ydeOHoro mnpenmera «buonorusi» Ha yriayOiéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHKE, €T0
CTPYKTYpHpOBaHHE TIO pa3zjellaM U TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKH y4eOHOro Tmpolecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mnporpamme 1o Ouosioruu
peanu30oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTPUBACTCS
HAIpaBJICHHOCTh Ha MOCJIEAYyIOIIee pa3BUTHE OWOJIOTMUECKHUX  3HAHUH,
OPUEHTUPOBAHHBIX HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpaMme Mo OWOJIOTMM TakKe MOKa3aHbl BO3MOXKHOCTH Y4e€OHOro IMpeaMeTa
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METAlpPEeJIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
o0y4arouMxcs MO OCBOCHUIO COAEpkKaHHUS OWOJIOTMYECKOTo OO0pa3oBaHMSA Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE U OPUEHTUPOBAH Ha



paclvpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OHONOrMHM, 3MOPHOJOTMM U OHOJOTMU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus»» Ha YriyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYYaIOIIMUXCS K MOCIEAYIOIEMY IOIYYEHUIO
OuoJIorM4eckoro  oOpa3oBaHUsi B By3aX M OpraHM3aludiX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKHX Pa3fesioB OMOJOTMH Ha YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUSA TOJy4arOT pa3Buthe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHUS TPUKIAJHOTO U MOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI JIJISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
bu3uKu, XuMUU, reorpapuu 1 MaTEMaTUKH.

CtpykTypa mnporpamMmmbl 1o yueOHOMY mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MMOAXOAbl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, dBOJIOIMHA OPTraHMYECKOTO MHUpa Ha 3eMIie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetol. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH U
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydJaromuxcs Mo OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00y4arouMMucs ONOJIOTHYECKUX TEOPUHM U 3aKOHOB, MAEH, MPUHILIUIIOB U MPaBHIL,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0OpPa3WH M OCOOCHHOCTAX KIETKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOIMH, IPUKJIAJHBIX ACMEKTaX OMOJOrMYeCKUX 3HaHUM. [
pa3BUTHS W NOJIJEPKAHMS HHTEepeca OO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
no OMONOrMM MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOW WM MHOM oOjacTh OMOJOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B PELICHUE BaKHEUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX IPOOIIEM.



Lens n3yuenus yueOHoro mpeamera «buosorus» Ha yriayOoa&éHHOM ypOBHE —
OBJIaJIcHNE  OOYYAIOIUMHCS  3HAHUSAMHU O  CTPYKTYPHO-()YHKIIMOHATBEHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra ¥ NPHOOPETCHHE YMCHHMA
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONU 00nacTu
po(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOOpPY
y4eOHOTI0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

JlocTmwkenne TienM W3ydeHUs ydeOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONIUX 3a/1ay:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI OMOJOTUYCCKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TCOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NPaBWJIaX, COCTABIISIFOIIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHUE OOYYaIOIIMXCS C METOJaMH IIO3HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOM W
KJICTOYHON OWOJOTMH, HSMOPHOJIOTMU W OHWOJIOTMHM Pa3BUTHs, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
HKOJIOTHUHM);  METOAaMH  CaMOCTOSITENIbBHOTO  TIPOBEJEHUS  OHOJOTHYECKUX
UCcclieloBaHUd B JabopaTopuu W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJiecHHe OOYYaroIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(OpPMAIMIO; TOJIb30BAThCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHMATbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOsieMaMi YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTENBHOCTH TIO
OTHOIICHUIO K OKPYXKaloIIeW NPUPOJHOU cpele, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npodunakTukn MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBwia TIOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO XapakTepa; XapaKTepu3oBaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y O0yYAIOIMINXCS WHTEIUICKTYadbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B TMpoOIecCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAeMBIMU €10 TMpoOJIeMaMH, METOIOJOTHUEH
OMOJIOTUYECKOTO WCCIIeTIOBAaHNA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJICITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y 00YJarONINXCs [IECHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJIC B
IIEJIOM U K OTJENIBHBIM €€ 00beKTaM U SBJICHUSIM; (HOPMHUPOBAHHUE IKOJIOTHIECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuobpeTeHre  OOyYaIOIIUMHUCS ~ KOMIETEHTHOCTH B PalMOHAIBHOM
MPUPOAOIIONB30BaHUN (COOMIOIEHNE NpPaBUJI IOBEIEHUS B MPUPOIE, OXPAHBI
BUJIOB, 9KOCUCTEM, OHOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYXXaromux Jojeid  (coOmrogeHuss Mep NpoIakTUKu — 3a00JeBaHUM,
oOecrnieueHrne O€30MaCHOCTH JKU3HEACATCIPHOCTH B UYPE3BBIUAWHBIX CHUTYAIUSIX
NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TIOBCEHEBHOM JKU3HU;

co3gaHue  YCJIOBUM  JJi1  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieayomeMy npodeccuoOHATbHOMY CaMOOMpPENENeHNI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTAMU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHH Ha YIIIyOJICHHOM
YpOBHE cpeqiHero odmiero oopaszoBanus, coctariseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYUEHHs] OMOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €r0 COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHHE OMOJOTMYECKOro O00pa3oBaHUs B OpraHU3alUSgX CPEIHETO
po(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

OO0s13aTeNIbHBIM YCIIOBHEM TIpH 00yYeHHH OMOJIOTHH Ha yTITyOJIEHHOM YPOBHE
SIBIISICTCS TIPOBEICHHE JTa00paTOPHBIX M MPAKTUIECKUX paboT. Takxke ydactue
00y4JaromuXxcs B BBITIOJIHEHUH ITPOCKTHBIX M Y4EOHO-UCCIIEA0BATEILCKUX PadoT,
TEMaTHKa KOTOPBIX OTPECIIICTCS] YIUTEIeM Ha OCHOBE UMEIOIIMXCS Ma

BOCHHUTATEJBHBIA MOTEHIIUAJ YYEBHOI'O ITPEJMETA C
YYETOM PABOYEM MPOI'PAMMbBI BOCIIUTAHUS

PaGouas mnporpamma cdopMmupoBaHa € YYeTOM pabouell MpPOrpamMMBbI
BOCIIUTAHUS IIKOJIbI COOTBETCTBYIOUIETO YPOBHSI.

BocnuratensHpiii moTeHuuan — y4eOHoro mpeaMera  «buosorms»
peanusyercs uepes:
- MIPUBJICYEHUE BHUMAHHUS O0Yy4aIOUIMXCS K LIEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha
ypOKax SIBICHWH, OPTaHU3AIUI0 WX PabOTHI C MOJyYaeMOW Ha YPOKE COIHAIBHO
3HAUMMON HHpOpMalMEed — HWHULMHPOBAHUE €€ OOCYXKIEHUS, BbICKa3bIBAHUS
OoOydJaromMMHCS CBOETO MHEHHSI TI0 €€ TOBOJY, BBIPAOOTKH CBOEro K HeEH
OTHOILIEHUS;
- JIEMOHCTpAIMIO O0ydYarouuMcsi TPUMEPOB OTBETCTBEHHOI'O, T'pa)KAaHCKOTrO
TOBEJICHHUS, TPOSBICHUS YEJIOBEKOJIIOOHS W JOOpPOCEpPIACUYHOCTH, Yepe3 IoA00p



COOTBETCTBYIOLIMX TEKCTOB JMJIA YTEHUS, 3aJad g pElIeHHs, MNpPOOJIEMHBIX
CUTYyalU JUIsl OOCYKJEHUs B KJIacce;

- NPUMEHEHUE Ha YpOKaX HMHTEPAKTUBHBIX (opM paboOThl ¢ 0OYyYarOIIMMUCH:
UHTEJUIEKTYaJbHbIX UIP, CTUMYJUPYIOIIMX I[O3HABATEIbHYI0O MOTHBALUIO
oOyJaroummxcs; AMJAKTUYECKOrOo TeaTpa, [AE IOJyYEeHHbIE HAa YpPOKE 3HAHMS
OOBITPBIBAIOTCA B TEaTPAJbHBIX IOCTAHOBKAX; JAHMCKYCCUW, KOTOpBIE JaloT
oOy4YaromuMcsi BO3MOYKHOCTb HPHOOPECTH OMBIT BEIECHHUS KOHCTPYKTHBHOTO
Jyanora; rpynmnoBoid padoThl WK paboThl B Mapax, KOTOPhIE y4aT 00y4arouIuxcs
KOMaHJIHOM paboTe U B3aUMOJIEUCTBUIO C APYTUMH O00yUaIOIIUMHUCS;

- MHULMUPOBAHUE U TOJJIEPKKY UCCIE0BATEIbCKON 1eATETbHOCTH 00y4atonnuxcs
B paMKax peaju3aluyd UMHU HHJIMBHUAYAJIbHBIX M TPYIIOBBIX HCCIEA0BATEIbCKUX
OPOEKTOB, YTO JAacT OOy4YaloIIMMCS BO3MOXHOCTb TPUOOPECTH  HABBIK
CaMOCTOSITEJILHOTO PEUIEHUS! TEOPETUUECKOM MPOOIeMbl, HABBIK T€HEPUPOBAHUS U
oopMiIeHUSI COOCTBEHHBIX MJI€W, HABBIK YBAXUTEJIBHOTO OTHOILIEHUS K YYKUM
uaesM, ohOpMIIEHHBIM B paboTax ApYyrux HcclieoBaTelield, HaBbIK MyOJIUYHOTO
BBICTYIUJICHUSI TIEpe/l ayAUTOpUEH, apryMEHTHUPOBAHMS M OTCTAaMBaHHS CBOEH
TOUYKH 3PEHUS;

- moOyxaeHre oO0ydarmuxcsi coOM0aTh Ha YpOKe OOIIENPUHSATHIE HOPMBI
MOBEJ/ICHMSI, TTpaBUiIa OOIICHUS CO CTapIIUMU (IIeJarorn4yecKuMu pabOTHUKAMU) U
CBEPCTHHKaMU  (0Oy4aroUMMUCs), MNPUHIUIBI  Y4eOHOW  JUCUHUIUIMHBI |
caMOOpraHU3aluy.

TEPUAIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX ITPUPOIAHBIX YCIOBUM.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buojornueckue  HaykM W HU3y4aeMble UMM TIPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESATEIbHOCTH YeEJIOBEKAa: MEIMUIMHE, CEJIbCKOM XO35iCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
V. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /I. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IIE€JIOCTHOCTD,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. MeTonsl Omonmornueckor Hayku. HaOmiomenue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OLlEHKa JOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJOBaHME  JJISI  IPOBEACHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METOHNOB MpPH
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAA eAUHUIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOW KJIETOUHOU
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHash MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IlpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi opraHu3anus KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHe B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEcKas
poJib. POib KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIN cocTaB OenkoB. CTPYyKTyphl O0eIKOBOUM MoisieKkyibl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenarypauusi. CpoiictBa OenkoB. Krnaccudukauuss OeakoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus Iunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun kommiementapHocTtu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHas Ouosiorusi: OMOXMMHUYECKHME U OHOo(HU3NUYEeCKHue UCCIeI0BaHUs
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [Tonmunr, /Ixx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXUBOU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEY.

Tabmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XUMUYECKas MOCy1a U 000pyI0BaHUE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccnemoBaHuWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: DJyKapuoTUueckas U mpokapuoruyeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE YKapHOTUYECKON KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(muddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts MeMmOpanbl. PabGota Hatpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (haronutos. Dk3ouutos3. Kierounas
cteHka. CTpykTypa 1 QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

[utomnazma. [uto3omns. Lutockenet. JIBrkenue muroriasmMbel. OpraHonuibl
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOMJBI KIETKHU: DHJIOIUIa3MaTHYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIETKe. Bakyonu pacTutenbHbIX KieTok. Knertounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  TJIACTHABI  (OTOCHUHTE3UPYIOIIHMX  IYKApHOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierounsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. O6osouka sApa, XpOMATUH, KapHOILJIa3Ma, SAPBIIIKH, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
Mpaucnopm.

Kierounsle BkntoueHUsi. CpaBHUTENbHASI XapaKTEPUCTUKA KIETOK dYKAPUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KiIeTKW», «CTpoeHHMEe  pacTUTeNbHOW  KiIeTku», «CTpoeHwme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOpPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BeleCTB M NpeBpallleHNe JHEPIrUU B KJIETKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
oOMEHHBIX Tporeccax. DepMEHTATHBHBIM XapakKTep peakIui KICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpPraHUYECKHX BEIIECTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gomocunmesa. IIponykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3nuyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAaUCHHE XEMOCHUHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICTICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunrpoBanue. IHepeus membpanno2o epacuenma npomonos. Cunmes



ATD: paboma npomonnou AT®-cunmaswvl. IlpeumyiiecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. D(PGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3», «DHEpreTudeckuit oomen», «bruocunTes
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydyeHue  KATAIMTUYECKON  AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMIIa3bl WIHM KaTalasbl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U JBIXaHUS.

Tema 7. HacneancrBeHHass uHGOPMAUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu mMarpuuHoro cuurte3a. [IpyHIIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckoul xiemke. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKapHOT. Perynsdnus akTUBHOCTH I'€HOB Yy MNpPOKapHOT. ['mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekeTounble (OpMBI )KU3HU B 00JIUraTHbIe Tapa3uThl. CTpoeHHEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, xKUBOTHBIX, pactenuii. CITNJ, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
Ipoepammupyemole hynxkyuu 6eaxkos. Cnocobvt 00cmasKu 1eKapcmsa.



JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunres JJHK — pemnmukanus. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexanusm perummkannu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbld - Habopbsl  XpoMocoM. ['omonoruunbie  XpomocoMmbl. [lomoBbie
XpPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MWTO3a W TIPOUCXOASNIME B HUX

npoiiecchl. Tumbl muTo3a. KapuoknHes u nurokuHe3. buonornueckoe 3HauYCHUE
MUTO3a.

Perynsiuus mMuTOoTHMYECKOro IUMKIA KIETKH. I[Iporpammupyemasi KieTodHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmaperus u eubderu kKiemox. «lL{ugpposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumpl 1 cxembl: «OKWM3HEHHBIM MUK KIETKW», «Murtosdy, «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «HabmoneHre MuTo3a B KJIETKaX KOHUMKA KOPEIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOCHHOCTH  CTpOEHUS U JKU3HEACSITEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrtepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIE OPraHU3MBbl.



B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanum pacteHuidl. Tumbel pacTUTENBHBIX TKaHEH: oOpa3oBaTesbHAs,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTU CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTENIbHAsA, MbIllIeyHasi, HepBHasg. OCOOEHHOCTU CTpoeHus, (PyHKUIUNA u
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  JIBM)KEHHE  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONU3MbI M HACTUU. J[BMIKEHHME MHOIOKIJIETOUHBIX >KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE mNuIIeBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHeIbl
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabepnoe u nérounoe apixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M UEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Y OpPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHocCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIOIMUOHHBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. Pabora
cepaua u €€ peryismus.

Beigenenne y opraHusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCACHIBAHME KaK MEXaHU3MbI PaOOTHI OPraHOB BBIJICICHUSI.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCcTEMaMu. Bolaenenue y



MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHue um (HyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M UUCTHl MNPOCTEHIIMX. 3almUTa Yy MHOTOKJIETOYHBIX PACTEHHIA.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3auThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH UMMYHHUTET. Bpokn€HHbIH U NpUOOpEeTEHHBIN crnenupuuecKkuit
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

PazgpaxxumocTte ¥ perymsiuquss 'y OpraHu3moB. Pazmpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEeNbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HIHOOKPUHHOM CHUCTEMBl M KX TOPMOHBL. [[elicTBUE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umnortanamo-runoduzapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CuctemMbl OpPraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue credis»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «/lpixarenpHas

CUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MpbI11eyHas CHUCTEMA,
«BbigenurenbHas cUcTeMa», «JHJIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KuI1euHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOECHHE THUIAPHI»,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue A0kKIeBoro ueps», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras  cucrema  nrtuny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHUEe: CBETOBOM MHUKPOCKOIN, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CIMO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua u OeJIKOB MOoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHECHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIXaTeIbHBIX JBUKEHUM, MOJIENTM TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazMmHoXeHHe H pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXEHUS:  MOYKOBAaHUE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBble KIeTKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Meniose. KpoccuHrosep. bruonornyeckuit cMsICi
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOOIeM IMOPUOOSUMN.
Konyenyusi mopgoeenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinus). 3aKiiaika OpraHoB M TKaHEHW U3 3apOJbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aUMOJICHCTBUII T'E€HOB. BrusHue Ha 53MOPHOHANIBHOE PAa3BUTHE Pa3TIUYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTaomOpuoHanbublii mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojornyeckoe 3HauY€HHE MPSIMOTO U HENPSIMOTO



pa3BUTHA, UX PaCHpOCTpaHEHUE B Mpupoje. Tumbl pocta >XKUBOTHBIX. DakTopsl
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NOCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodur u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYJISIIIUYA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. lneman.

Tabmuupl u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHOxeHue ruapel», «Meito3», «Xpomocomsl», «I'amerorenes», «CtpoeHue
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymku», «/{BoilHOE OIUIOOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CEeMsIH OJHOJOJBHBIX U JIBYIOJIBHBIX PACTEHUN», «KU3HEHHBIA LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIH 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI.

Tema 11. I'eneTuka — Hayka 0 HaCJEeACTBEHHOCTH M HM3MEHYHMBOCTH
OPraHM3MoB

Hcropust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE =~ METOJIbl ~ T€HETHKU: THOPUIIONOTUYECKUM,  IUTOJOTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuipl u cxeMbl: «MeTobl TeHETUKNY, «CXEMbI CKpEIIUBaHUS.

JlabopaTtopHas pabdora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3us rudpuI0B nepBoro nokoieHus. [IpaBuno qomuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paculeIuieHus] NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuienyienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

HuruOpuaHoe ckpenuBanue. Tpetuitl 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HacJieIoBaHUsA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIEIOBaHUE T'€HOB, HAPYLICHHWE CUCIUICHUS MEXAY IeHaMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotum kak uenocTHas cucrtema. [lmernoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieaIu3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX T'E€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX TMPOIIECCOB, TMOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPTraHNU3MOB.

JdemoHcTpanumn

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuter u cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKoH
Meunnens», «AHanu3upymoliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CuerjieHHOe HacjeoBaHWE NPHU3HAKOB Yy JApo3oduibly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «Kapuotum OTULBDY,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMoIeiCTBHE T'E€HOB.

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IUHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHUCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOJEIb JJIs
JEMOHCTPAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTnueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpeIIMBaHUS Y APO30(PUITBI.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MoaudukanuonHass HW3MEHYMBOCTh. Ponb cpeasl B opMUpPOBAHUM
Moau(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psin u BapuanmonHas kpubas (B. Horanncen). CpolictBa MoAM(UKAIIMOHHON
W3MEHYUBOCTH.

I'enotunuueckass n3MeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON N3MEHUYHUBOCTH.
Buipl reHOTUITHYECKOW N3MEHUMBOCTH: KOMOMHATHUBHASI, MyTaIllAOHHAS.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IOJOBOW TIPOIlleCC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
T€HETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanoHHass W3MEHYMBOCTh. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpoIrecca. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHUs YeI0BEKa», «BUIBI MyTaIuii».



O6opynoBaHue: XKUBbIE W TepOapHbIe SK3EMIULIPbl KOMHATHBIX PacTeHHIA,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuu y J1po3oduibl (Ha TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'€HEAJOTMYECKUH,
OJIM3HEIIOBBIN, UTOT€HETUYECKU U, MOMYISIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HM 4YenoBeKa. boJIe3HM C HAcleICTBEHHOM MPeapaciioioKEeHHOCTHIO.
3HayeHUEe MEIUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUU U JICUEHUU T'€HETUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYEeCKOro rpy3a». DTUYECKUE acClEeKThl MUCCIEJOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCcTpamuun

Tabmumpl 1 cxembl: «Kapuotun denoBekay, «MeToabl U3YYEHUS TCHETHKU
yesoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIeKUMU U JOMECTUKAIUU.
Yyenne H. WM. BaBunmoBa o lleHTpax mnpoUCXOXKIEHUS € MHOT000Opas3us
KYJIbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wu3MeHuumBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKIuoHHON paboThl. MCKycCTBEHHBI OTOOp: MAacCOBBIA U
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMI CCJICKIIUU. HUctwiTanne
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP O TEHOTUTY ¢ romoIbio aHamm3a J{HK.

HckyccTBeHHBIW ~ MyTareHe3  Kak  METOJl  CEJIEKUHMOHHOW  paloThI.
PannannoOHHBIN U XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTalHUil Yy KYJbTYPHBIX



¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne ITOJIUILIIOUIOB. Bnytpusugosas ruOpUan3aLIMSL.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiaM ~ uMHOpuauHr.  HepoacTtBeHHOe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHXKEHUS CENEKIUU PACTEHUI U )KUBOTHBIX. «3enénas
DeBONIOYULY.

CoxpaHeHre U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JMKUX poJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHEeMUYECKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJsAx YIyuueHUs Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

IToptpersr: H. W. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHUYUBOCTH,
«Metogsl cenexkuun», «OTnanéunas rudpuauzanus», «MyrareHesy.

JlabopaTopHas padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Jkckypcusi «OCHOBHBIE METONBl MU JOCTHXKEHHUS CEJIIEKUUMHU PACTCHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIN yYaCTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyYHHBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. buoTrexHoJ1I0rus ¥ CHHTEeTHYeCKAast OMOJIOTUst

OOBbeKTbl, HUCHOIb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE U TKaHEBBIE
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeIME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
texHosioruii. [IpousBoacTBoO Genka, aMUHOKUCIOT U BUTAMUHOB.

CozntaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIEHANPABIECHHOIO U3MEHEHMS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxenepus. MeToasl KyJIbTypbl KIETOK U TKaHEW PACTEHUN U
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3aluss HU  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIUIAHTAUWUU SIEP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomOouHantHblx JJTHK. Cozoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenoMuas nudposas meaununa. [1LP-
JIUArHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKMX TEXHOJOTHUM, CO3/1aHHUS KOMIUIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl 0T Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYISPHBIX MEXaHHU3MOB
¢ynkumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuun

Tabnutel u cxembl: «lMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
IpOU3BOACTBEY, «KieTounas nunxkenepusn», «l eHHass UHKECHEPUS».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBLIX MPeEICTABJIEHHH B
Oonosnoruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbuiki BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIME CUiIbl 3BOIIOIMY BUI0B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACIEJICTBEHHAs WM3MEHUYMBOCTb, OopnOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBoitonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouojorus. 3HAUYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUYU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanuun

[Toptpetsl: Apuctorens, K. JInnnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonngein, /. K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)»,
«Jlecthuna xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHuit u KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyta myremectsust U. Jlapsuna», «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHuey», «lloponbl romybeit», «MHorooOpasue KyJbTypHBIX (opM
KarmycTb», «I1opobl TOMaITHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. JlapBuny)», «Cxema COOTHOIIEHUSI JBMXKYIIUX CHJI OSBOJIOIUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMeHTapHas eAuHuIla 3BOJIOUUU. COBPEMEHHBIE METOMBI
OIICHKM TEHETUYECKOr0 pa3sHOoOOpas3wsi W CTPYKTYphl momyssiuid. M3meHneHnue
reHopoHJa TOMYJSIMM KaK d3JEMEHTapHOE »SBOJIIOIMOHHOE sIBJIEHHWE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOPhl (ABUXKYIIKWE CHUJIbI) HBOJIONUU. MyTallMOHHBIH
npouiecc. KomOuHatuBHasi u3MeHYUBOCTh. [Ipeiid reHOB — ciydailiHbIe
HEHANPABJICHHbIE HM3MEHEHHUS YacTOT aiienedl B momymismusx. O@dekr
ocHOBatensi. JDgpgpexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUYyecKo2o
pasnoobpaszusn: npuyunsl u cieocmsus. llposenenue s¢ppekma Opetigha eenos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIH:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOTyYKTHBHAS).

EctectBeHHbii 0TOOp — HampaBisomuil (Qakrtop dBomroruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3HPYIOMUN, pa3pbIBAIONINI
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIONUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoOIEHHOCTh  OPTaHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
Bo3aukHOBeHHME — mpuCnOCOONeHW y  opraHu3sMoB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl mpucmnocoOaeHut y opraHu3MoB: MOP(HOIOTHIECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTar
MHUKpO3BOJIIOIMU. M3omsiuus — kioueBo Qaktop BumgooOpaszoBanud. Ilytu u
CITIOCOOBI BH1000pa30BaHMUS: aJIJIONATPUYECKOE (reorpaduueckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIUIONAU3AIIMS,
rubpuanzanus). JJmuTeasHOCTh YBOMIOIIMOHHBIX TPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponp »BoMOMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHsi 6mopa3zHooOpa3usi. MUKpPOIBOJIOIMS U KOJBOJIOIMUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBOBI C HEW.

JdemoHcTpanumn

[Toptpersl: C. C. YeTBepukos, 3. Maiip.

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsiuonnas
CTPYKTypa BHula», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIbl HBOJIIOLIUUY, «DKOJIOTHMYECKash M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«l'eorpaduyeckass U30JAIMUS  JIMCTBEHHUIIBI CUOUPCKOW H  JIUCTBEHHUIIBI
naypckoiy, «IlonmynsiroHHbIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U XKEPTB», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbil MenaHu3M», «KuBbie nckomaembiey», «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexaaromnias OKpacka KUBOTHBIX),
«Dusmnonoruueckue anantanuny», «llpucrnocobmeHHOCTH OpraHu3smMoB U eé
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoiiHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOsl BUa000pazoBanus», «l'eorpaduueckoe BUA000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHUHUID,
«JTonurmonasl pacteHuit», «KamycTHo-penedHbIii THOPHIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUN OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIABICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «lIIpucmocoOiieHMs  OpraHM3MOB H  HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlaGopaTtopHas paGora «CpaBHEeHHE BHIOB 10 MOP(POIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus U €€ pe3yJbTaThl

Mertoasl u3ydeHHs MakposBoitouuu. [laneoHTonornueckue  MeToAb
u3ydeHus: odBomonuu. llepexomupie  ¢GopMbl W (PUIOTEHETHYECKHE  PSIIbI
OpraHU3MOB.

buoreorpaduueckne meronsl uzydeHus sBomtonuu. CpaBHeHUE (GIIOpHI H
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obGmactu 3emun. Buabi-
SHIEMHUKHU U PEIIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUECHHUS
sBOMIONMK. ['eHeTHYeckre MeXaHW3Mbl JBOJIIOIMA OHTOTEHE3a U TMOSIBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OpTraHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBONONUU. [IpuHyun cmenvl yHKYuULL.
HeobGpatumocTs 3Bostoniuu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJTIOIUH.

JdemoHcTpanumn

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmunpl 1 cxembl: «DUITOTCHETUYCCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»y,  «Punnodutey,  «CemeHHBIE
nanopoTHUKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTUHEHTOBY,
«Penukth»y, «HavanpHble cTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaTuMeHTH,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIWMIIaH3e», «l JaBHbBIE
HaIPaBJICHUS dBOJIOLHUNY, «OO0II1Ee 3aKOHOMEPHOCTH IBOJTIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMbIX OCTaTKOB
OpraHW3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHe )KU3HU HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrnepMmusi. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALUOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMHu D.
Penu, JI. Cnannanuanwu, JI. [lactepa. [IpoucxoxaeHue >ku3Hu 1 aCTPOOHOIIOTHS.

OcHOBHbIE JTaInbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKas OBOJTIONMSA. AOHOTCHHBIM CHHTE3
OopraHuyeckux BemiecTB W3 Heopranmuyeckux. Ompir C. Mumepa u I'. HOpm.
OO0pazoBanue monMMMepoB U3 MoHOMepoB. KoamepBarnas rumore3a A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonaeitHa, reHeTHuYecKasi TuIoTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonapl €€ wusydyeHus. VckomaeMble OpraHUYECKHE
octaTku. ['eoxpoHosmoruss u e€ wmeroabl. OTHOcUTENbHAsE U a0OCONIOTHAA
reoXpoHOJIOTHs. ['e0XpOHOIOrHUYeCKas 1IKaia: 30HbI, 3Pbl, IEPUOJIbI, FSTTOXH.



Havanenble stambl opraHudeckor 3BoOJrOLMU. [losBiieHME ©  ABOMIOLMA
NEPBBIX KIETOK. DBOMIOLUS MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEpPBbIX Ha 3emMile COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. IIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(do3bl
pacreHui. Bpixox pacreHun Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHU.

OcHOBHBIE 3Tallbl 3BOJIOLHUU KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX U
ntul. [lpunmun xmodyeBoro apomopdosa. OcBoeHue O€CrO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUuodaM: apxei, MPOTEPO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas XapakTepucTHKa KiIuMaTta H
reoJIOrM4ecKux mpoueccoB. llosiBneHne M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKHE KPHU3UCHl Ipouuioro. [IpuuuHel u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenus 6nopazHoodpas3us Ha 3emie.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuu

[Hoptpertsi: @. Penu, JI. Cnanmnanuanwu, JI. Ilactep, . . Meunukos, A. U.
Omnapumn, Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CaMo3apokJeHus xu3Hu», «Cxema ombita C. Mwmiepa, I'. FOpwny,
«JTambl  HEOPraHMYECKOW  H3BOJIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HadanpHbIe ATAmbl OPraHWYECKOW IBOMIONUNY, «CXxema 00pa3oBaHUS IYKapHUOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdossl  pactrenuit»y, «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKneTouHble BoJOpociny, «Mxu», «llanopoTHukn», «l 0JI0CEMEHHBIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTUSA >KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmuey, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXeuckou spey, «Pa3zBurue )XKU3HU B IPOTEPO3OMCKON dpey, «Pa3BuTHE )KU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuThe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTue XU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIE MPENApaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJICKIIUH
WTJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yy4e€la NTULl WU 3BEPEN,
KOJUJIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHWYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snabopatopHass padora «MopaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydeHunto abMOreHHOT0 CHHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHune M ONUCAHME MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTHEIIOBY.

IIpakTuueckas padora «/3yueHne ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4elIoBeKa. Pennurunosnsie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPUH.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHIECKHE, (br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTHUYECKHE, COIMATIbHBIC.
CooTHoIieHre OMOIOTUYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHME YenoBeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYIIBI) ¥ paHHUE MOHTHIBI — OOIIKE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MpSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. UYenoBek reipenbOeprckuii  — 0o0mWMI  MperoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeKk HeaHAePTalbCKUN
KaK BHUJ JIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu Adpuku.
[TameoreneTuka u nMajieOreHOMMKA.



DBOJNIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesioBeka. MyTaluuMoHHBIM mpouecc W noiaumopdusm. [lonmynsiuuoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. Ilonarue o pace. bonplime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTopuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBOo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacu3Ma.
[IprcniocoONeHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpYXKarouledl cpeabl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexauciuuruinHapaele  MeTtoAbl B (u3uueckoil  (OMOJIOrHYecKoi)
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJALUN. broconuanbHble UCCIAEAOBAaHUSA IMPUPOJBI YEJIOBEKA.
HccnenoBanne KOBOIIOUKUH OMOJIOTMUECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «/{BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
IpEBO  4eJOBEKa», «ABcTpanonuTtek», «YenoBek  ymenblil», «YemoBek
npAMOXOIAIINIY, «JleHncoBckuii yenoBek» «Heanaepranbupl», «KpoMaHbOHIIBDY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMH U OUOJCHCKUMHU CIOKETaMU IIPOHMCXOXKICHUS 4YeIoBeKa,
doTorpadun HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IHMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
LIMMIIaH3€, MOJEIN TOPCA NPEIKOB YEIIOBEKa.

JlabopaTopHass paGora «l3yueHne o0cOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOKICHUEM.

IIpakTuueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHUSIX OPTraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKollel cpeaoi

3apokzieHne u pa3BuTue dKojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
sKoJoruu. CBsI3b 3KOJIOTUH C APYTUMU HayKaMHu.



Mertonbl 3konoruu. IloneBble HaOMONEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWEe B 3KOJOTMH. MOHUTOPUHT
OKpY>Karolen cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTT00AIBHBIM.

3HaYeHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJIOIMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€H desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
DKOJIOTHYECKOHN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanumn

[Hoptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, J. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupsl u cxembl: «Pasznensl skojorumy», «Metonbl 3konorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpeb».

JlaGopaTopHuasi padora «3yuenue METO/IOB AKOJIOTUUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranu3msl U cpea OOUTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerictBud. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennbie. O0ime
3aKOHOMEPHOCTH AEHCTBUS dKojoruyeckux Qakropos. Ilpasumino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHWi M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTonepruoanu3M.

Temmepatypa Kak »dKoJioTHUecKuil ¢akTop. JlelicTBue TeMmmepaTrypsl Ha
opraHu3mebl. [loMKnIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHUid K
MoJJIep ka0 BoMHOTO Oanmanca. Kmaccudukamus pacTeHUi MO OTHOIICHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K N3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenpl oOuTaHUsT OPTaHW3MOB: BOJIHAS, HA3€MHO-BO3/YyIIHAs, OYBEHHAs,
rIyOMHHAasT ~ TOMAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3UKO-XUMUYECKUE
O0COOEHHOCTH cpell OOuTaHus OpraHu3MoB. [IpucrmocoOneHuss OpraHu3MOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
roauyHbie puTMbL. [IpHcnoco0IEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.

XKuznennole Gopmer opranusmoB. lloHsTHE © KU3HEHHOW (dopme.
XKusznennsie GOpMbI pacTeHUM: JE€pPEBbsl, KYCTAPHUKH, KyCTAPHUUKU, MHOTOJICTHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI JKUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOopBHI. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOM03 U ero ¢opmel. [lapazutusMm, xooneparus,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHnuecTBo). Hetpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue, (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aMMOJICUCTBUU IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpele
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOWUTaHUS OpPraHu3MoB», «bHUOJIOTHYECKUE PUTMBIY,
«Kuznenneie  Qopmbl  pacTeHuit», <« KusHeHHble (HOPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHusy, «XunHuuectBoy, «llapazutusmy», «Konkypenuus», «CumMomo3y,
«KomMeHcamm3m».

O6GopynoBaHue: TepOapuyd pPacTCHHM W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIMSHUIO PA3JMYHBIX HKOJOTMYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pACTEHUs, TepOapril M KOJUICKIIMH TETIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTeHUM, dydesia MTHUI[ U 3Bepel, repOapuu
pacTeHuii, oTHOCSIUXCA K Turpodutam, kcepoduram, mezoduraMm, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHWHW ¢ JKMBOTHBIX, OO0JaJaoMMX YepTaMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM >KH3HU, TepOapuu u
KOJUIGKIIMM PACTEHUN W YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHH OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOECHHOCTH pACTeHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XApAaKTEPUCTUKU  MOMYJISLHUU. [Monynsiiust  Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpenbl, PU3HUECKUX OApbEPOB H
0COOEHHOCTEW OUOJIOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiiiuii. OCHOBHBIE TIOKa3aTENW MOMYJALMU: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pacTHasT M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTb, MUTPALIUSL.

DKOJIOTHYECKas CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH MOMYJIAIUU.
JIluHamuKa momysnsauMu U €€ peryiaauusa. bUOTHYECKUH IMOTEHUMAN IOIMYJIALUU.
MoaenupoBaHue TMHAMHUKA NoNyJsinui. KpuBble pocTa YUCIEHHOCTH MOMYJISIUAH.
KpuBbie BbDKMBaHUS. Perynsiusi 4YUCICHHOCTH TOMYJALUN: poJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKHE CTPATEruu BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOrMUYEcKOW HUIE Buaa. MectooOutaHnue. MHoromepHas
Mojzienb 3Kojormueckor Humu Jx.M. XartunmHcoHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbHas U peaaTu30BaHHAS HUILIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpaldid >KUBOTHBIX. buosornueckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toprper: Jx. Y. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpancTBEeHHas  CTpyKTypa  monyJjisiuuu», «Bo3pacTHele  nmpaMuabl
nonyisuuny, «CKOpPOCTh  3acelieHHsl TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMm», «Mozenb s3kosorndeckort Humu k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KUBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PaCCEIICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3u MEXIy
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa kak OTkpbiTas cucteMa (A. k. Tencnu). DyHKUHUOHATbHbBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLCHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue I1enmum W CceTH. AOHOTHYECKHE OJOKH
skocucteM. [1ouBBI U Wbl B 3KOCHCTEMaxX. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  JKOCHUCTEMBI.  buomacca W MOpOIYKIMSL.
DKOJIOTHYCCKHE MTUPAMHUIBI YUCeIl, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotuixu. Dayxmyayuu.
HampapiieHHBIC 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuvHBIC U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOT€HHBIE BO3JCUCTBUSA Ha
cykueccun. KinnmakcHoe coobiiectBo. bropasHooOpa3ue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYHUBOCTHU COOOIIIECTB.



[Ipuponnbie 3KOCUCTEMBI. DKocucmemsbl 03€p u pex. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznuuus
MEXK/1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opojackas
braopa u ¢ayna. CunanTponu3zanus Topoickod QayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAUYCHNE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
aKkocuctemax. Ponv kackadnoco 3ggekma u 8udo8-30ughpuxamopos (Kirouesvix
8U008) 8 yHKYUOHUposanuu skocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmul 8030eticmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THs MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuusr u cxembl:  «CTpykTypa  OuoueHo3a»,  «JKocucTeMa

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHAIbHBIE
IpyHIbl OPraHu3MOB B 3dKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenu nuranus (macTOUIHAS, JETPUTHAA)», «IKOJIOTUUECKAs MUPAMUJIA YUCEI»,
«JKoNoruyeckass mupamua OroMacch», «IKOJOTHUECKas MUpaMuia SHEPTUN»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBieHuE Jeca mocie
noxkapay, «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUU HACEKOMBIX, Yyydesa MTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHU, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas pabora «l3ydenune paszHooOpasus MEJIKUX TTOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHsi «IKCKypCHsl B TUIIMYHBIAN OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUsl B arpodKOCHCTeMy (Ha TMOJieé WM B TEIJIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBasa kU3Hb. PazBuTHe npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6nactu 6uochepst u e€ cocran. JKupoe
BELECTBO OHOCc(hephl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Onochepbl. OcobeHHOCTH OHOChepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKJIBI (yIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHbIC U IIIUPOKOJIUCTBEHHBIE Jieca, CTEIH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BBICOKOTOphs. KiuMar, paCTUTENIbHBIA U JKUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHI[UANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpets: B. . Bepnaackuii, 3. 3rocc.

Tabnmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrinepona B mpuposae», «KpyroBopor kuciopoga B HpupoJe»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmny, «Knumarnueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemannbiii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeinsy, « Tponudeckuit necy.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek u oKpy:ka0inas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KUBOTHBIN Mup. OXpaHa
PaCTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHSl YEJIOBEYECTBA U MPHUPOIBI.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXPaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTHe METOJOB MOHUTOPWHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexoda K pecypcocbepezarowjeli u
KOHKYPEeHmocnocoonoui snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CmMyn K
ungopmayuu no cocmoaHuro OomoenbHvIX 6u008 u kocucmem. OcHogbl



IKopeaburumayuy dKkocucmem u cnocob6o8 6O0pbbbl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl  u  cxeMbl:  «3arpsi3HeHHE  atMoc(epbl»,  «3arpsi3HEHUE
ruapocdepbl», «3arpszHeHue 1ouBbl», «llapHukoBwlii  3pdekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OxXpaHSEMbIX pacTeHUU U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3YyJIbTaTOB OCBOCHMS MPOrpaMMBbl 1O OHOJOTUH
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejleHanpasienHHoe paszeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUsl, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, Pa3BUTUS BHYTPEHHEH MO3UIMH JIMYHOCTH, NATPUOTHU3MA W
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS YyueOHoro mnpenvera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIINECTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSMH U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJIHEHUS
y4eOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CBOM Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYpY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOrO OyAYyLIETO;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOrO H
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaaHCUPOBAHHBI PEXUM 3aHATAW U OTIbIXa, peryysipHas (dunyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YTPOXKAIOLIUX 30POBbIO U )KU3HU JIIO/IEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JIESITEIBHOCTH TEXHOJOTMYECKOW M COIMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE KU3HEHHbIE TUTAHBL;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYyIbTYpbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HAHUSL M YMEHUS TMpPU pEIICHUH NpoOJeM, CBSI3aHHBIX C palUOHAIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpPEd  OKPYKAIOMIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM Kak HayKH, OCO3HaHUS e€¢ pOjau B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHECHUS IPUPOJTHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJIa U3 TI00aTBHBIX YKOJIOTHYECKUX MPOOJIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM W3MECHECHHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
penIeHus mpoOJieM B peabHBIX KU3HEHHBIX CUTYAIUX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO0, K AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAHWWA TIO OHMOJOTUH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC TOHITHS, OTPaKAIOIIUE
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKYy METOJ0B I[O3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCClieloBaHue,  HaOJoJIeHHe,  HM3MEpeHHe,  OSKCIepUMEHT W Jpyrue);
yHUBEpCaJIbHbIE y4eOHble JeHcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOYy4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYECKHE 3HAHUS M  yHHBEpCajbHble ydeOHbIE JEHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OuoOJOTMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuvaromierocs OynyT cGhOpMHpPOBAaHBI —TO3HABaTEIbHbBIE
yYHUBEpCaJIbHbIEC YUCOHBIC ICHUCTBUSA, KOMMYHUKATUBHbBIE YHUBEPCAIBHBIC YUECOHBIC
NEeHUCTBHS, PETYJISTUBHBICE YHHBEpCalIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAs
e TEIbHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPaXkKaTh:

OBaanenue YHUBEPCAJIbLHBIMHU Y4eOHbIMH NMO3HABATEJAbHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHHUS, KiIIacCU(UKAIINK, 000OIICHNUS), pACKPBIBATH CMBICT
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH MOHSATHUSIMH);

OnpeAeisaTh LEIH JEATEeIbHOCTH, 3ajlaBas IapamMeTpbl M KPUTEPUH HX
JIOCTHIKEHUS, COOTHOCUTH PE3YJIbTAThI ACATEIBHOCTH C MOCTaBICHHBIMU LIEJISIMU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B paccMaTprUBacMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BBHIBOJIBI M 3aKJIFOUCHHUS;

MIPUMEHSATh CXEMHO-MO/ICIHbHEIC cpelcTBa TS MIPEeJICTaBICHUS
CYIIECTBEHHBIX CBA3€M M OTHOIICHWM B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKkKe  MPOTUBOPEUYMH  pa3sHOr0  poja,  BBISIBICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PELICHUs] MPOOJEMBbI ¢ YYETOM aHAIM3a MUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM JAEATEILHOCTH;

KOOPJMHUPOBATh U  BBIMOJHATH pabOTy B  YCIOBHUSIX  PEajgbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIAJICTh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON U TPOCKTHOM NIESITEIIbHOCTH,
HaBBIKAMHU  paspelieHus MpodsieM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIUYHbIE BUJBI JEATCIIBHOCTH 110 TIOJYYCHHIO HOBOTO
3HaHUS, €ro HMHTEPIpEeTalnd, MPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYE€OHBIX
CUTYaIUsAX, B TOM YHUCJIEC TP CO3aHUN YUCOHBIX U COITUATBHBIX MPOEKTOB;

dbopMupoOBaTh HAYYHBIM THUI MBIILUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/audy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yMETh TEPEHOCUTh 3HAHHS B TMO3HABATEIBHYIO M TMPAKTHYECKYIO OOJIacTH
KU3ZHEICATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTe;

BBIJIBUTaTh HOBBIE WJIEH, MpEAJiaraTh OPUTHMHAIbHBIC MOJXOJbl U PEILICHUS,
CTaBUTh NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTEPHATUBHBIE PEIICHUSI.

3) padora ¢ uH(popManmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusi, HAYYHO-TIOMYJAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B VHTepHeTe), aHaIM3UpPOBATH



UH(OPMAITUIO Pa3IMYHBIX BUOB U (OPM MPEACTABICHUS, KPUTUYECKHA OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM SA3BIK B Ka4yeCTBE CpeACTBAa mpu padbore cC
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABbIKAMH  pACIIO3HABaHWUSA M 3alIUTHl  WHOOpMAIH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXTaeMOoW Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HHUKHOBEHHUS KOH(DIUKTHBIX CHUTYyaIlHUi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU Popme HopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI U perIeHNN OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh LEJIM  COBMECTHOM  JAEATEIBHOCTH, OpPraHW30BbIBATH W
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJialeHNe YHUBEPCAJIbHBIMHU PeryJssTUBHBIMH JACICTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEUCTBHUSX M MOCTYINKAaX MO OTHOILICHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITETILHO ~ COCTABJISITH IUIAH  pElIeHUs NpodsieMbl € Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHWI, MCTIOIb30BaTh MPUEMBI PEPIICKCUU JJIST ONEHKH CUTYyallud, BBIOOpa
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IpPHU AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpenqmeTHble pe3ynbTaThl OCBOEHUS COJEpPKAHUA Y4YEOHOTO mMpeaMeTa
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETALIMK U MPEOOPa30BAHUIO 3HAHHMM, BUJIBI JCSITCIBHOCTH I10
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTABICHBI IO
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ U pOJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJieM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue OHOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BHUTHE), OMOJOTUYECKHE TEOPUU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpHBIX  pPAacTCHHH),  3aKOHBI
(emmHOOOpA3Msi MOTOMKOB TEPBOTO TOKOJICHUS, PACHICTUICHUS, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX MCCJIEAOBAaHUAX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MMPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M Y€JIOBEKA, CTPOCHUSI OPraHOB M CHCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTpoPHOro TUNOB MUTAHUSA, (POTOCHHTE3A U XEMOCHUHTE3A,
MUTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOTreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3dmMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHAaBIMBATh B3aWMOCBS3M MEXAy OpraHOMJaMH KIETKH H HX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
OpraHaMd W CHCTEMaM{ OpraHOB y pPAacTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
GYHKIUAMHA, MEXAY CUCTEMaMH OpPraHOB M WX (DYHKIHMSAMH, MEXKIY STallaMH
oOMeHa BEelIEeCTB, dTallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX IIUKIIOB OPTraHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUTIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTAHUS;

YMEHUE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEXY UCCIIEIYEMBIMH OMOJIOTHYECKUMH MPOILIECCAMH U SIBIICHUAMH, JIeTaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, TPOBEPATh MX IKCIECPUMEHTAIHLHBIMU
cpeactBamu, GOpMyIUpYsS Ledb HCCIEJOBAHUSA, AaHAJIU3UPOBATH IOJIyYEHHBIE
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHHE y4yacTBOBaThb B y4€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
myOMUYHO  TPENCTaBISATH  TMOJYYCHHBIE  PE3YNbTaThl HAa  YUYEHUYECKHUX
KOH(DEpEeHIHSX;

YMEHHE OLIEHUBAaTh JTUYECKUE AaCMEKTbl COBPEMEHHBIX HCCIICJOBAHUN B
obmactu  OuomorMd W MEAMIMHBI  (KJIOHHPOBAaHME,  HMCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HANPaBICHHOE M3MEHEHHWE T€HOMa M CO3JaHHME TPAaHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBJISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JEATeNIbHOCTU B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHbI HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusaX CpEeaHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmeta «buomorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ U poJM OHOJIOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B TO3HAaHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYeCTBa, a Takke B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OMOJOTMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJ, 3KOcHCcTema, Ouocdepa), OHONIOrHUECKUE TEOPUU
(aBomronnonHas teopust Y. JlapBuHa, CHHTETHYECKAsi TEOPUS IBOJIOLUU), YUECHUS
(A. H. CeBeprioBa — 0 IyTsSIX U HampaBieHUsx 3Bororuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOGepra,
3aponsimeBoro cxojacrsa K. M. boapa), mpaBuna (munumyma 1O. JIuOuxa,
JKOJIOTUYECKON MNHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTHYECKUX MCCIICOBAHUSIX )KUBBIX O0BEKTOB M YKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
HKOCHCTEM U Ouocdepbl, CTAOMIM3UPYIOLIET0, ABMXKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa, aJIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI SBOJIFOIMU HAa T€HO(DOH MOMYIISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHuUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATh B3aWMOCBSI3M MEXKIY MPOLECCaMH 3BOJIIOLNH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUIIOB K Cpele OOMTaHMs, aOMOTHMYECKUX U OMOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJHUKY JUISI JOKA3aTeNIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUS, CTMHCTBA
YeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT0o00Opas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHE pelIaTh OMOJIOTHYEeCKUE 3a/1a9H, BBISBIISATH MTPHYNHHO-CIICICTBEHHBIE
CBSI3M MEX/TY UCCIIEyeMbIMH OUOIOTUYECKUMU TPOIIECCAMU U SIBIICHHUSIMHU, J1E1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHY ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIa0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYA0BAHUEM;

YMCHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATIHLHBIMU
cpeacTBamMu, (GOpMYyIHpPYS I1eNb HCCIEAOBAaHUs, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
OKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPEJCTaBIATH  TOJYYCHHBIC  pE3yJabTaThl HAa  YYCHHYCCKUX
KOH(EepeHITUAX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSX M CIOCO0aX MpeaOoTBPAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yMEHHE OCYIIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTENBHOCTU B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YTAyONsTh TO3HABAaTEIbHBIM WHTEpEC, HAIpaBICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJOTUYECKOTO 00pa30BaHUsI B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI U UX U3YYCHHE
3 Buonorus kinetku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKIHUU KIETKU 8
5 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas nngopmanus u 9 05
peanuzanus e€ B KJIEeTKe
Kv3HEeHHBIN UK KIETKU 6 1
Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorust U CHHTETHYECKass OMOTIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iaesioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
Muxkpo3BoiIOIUS U €€ pe3yabTaThl 14 2
Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 3 0.5
C OKpYyKarollen cpeou
Opranu3Msbl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOIYJISIIII 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobabHas 3KOCHCTEMA
11 UenoBek U OKpyKarolas cpeaa
12 PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBrle cucTeMbl U UX CBOMCTBA

ypOBHeBaSI OopraHHU3aluAa )XUBBIX CUCTEM

WcTtopus OTKPBITHS U U3Y4EHUS KIETKU.
Kiterounas teopust

MeTo1b1 MOJIEKYJISIPHOM U KJIIETOUYHOM
ounonoruun. [IpakTuueckas padota
«/3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,
[T1IP)»

0.5

XUMHAYECKHUH COCTAaB KIIETKU

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKU, UX
OuoJjioruyeckas POJIb

OpraHquCKHe BCIICCTBA KIICTKHU — OenKu.

JlaboparopHas paboTta «OOHapyxeHHE
OEITKOB C TIOMOIIIbIO KaY€CTBEHHBIX
peaxkuuin

0.5

CoiicTBa, K1accupuKanys U GyHKIUH
OenkoB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10
yTIEBOIbI

11 Oprannydeckue BenecTBa KIeTKH —

JIUTTU B
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlaboparopHas padota «lccnenoanue 05
HYKJIEMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJIIETOK Pa3JINYHBIX OPTaHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue
Hykieozunrpudocdarer (HTD)

14 Cexsenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUIITOMHUKH, TIPOTEOMHKH

15 MeTo1bl CTPYKTYpHOM OHONOTHH

16 Tuner knetok. [IpokapuoTudeckas KieTka
CtpoeHune s3yKapuOTHYECKOUN KIIETKH.

17 [IpakTrueckas padota «3ydueHne cBOMCTB 0.5
KJIETOYHOW MEMOpaHbI»

18 [ToBepxXHOCTHBIN anmapar KJICTKH
OnHoMeMOpaHHbIE OPraHOU bl KJIETKH.

19 [IpakTuueckas padota «3ydeHue 05
JIBUKEHHS [IUTOTUIA3Mbl B PACTUTEIBHBIX
KIIETKax»

[TomyaBTOHOMHBIE OPTaHOU B! KIETKU:

20 MUTOXOHAPUH, mnacTuabl. JlaboparopHas 05
pabota «/ccrnenoBanue mia3mMosnsa u '
JIeTINIa3MOJIN3a B PACTUTENBHBIX KIETKAX)»

21 HememOpaHHbIe OpraHou/Ibl KIETKU

22 Crpoenue u GyHKIUH s7pa




23

CpaBHHTENIbHAS XapPAKTEPUCTUKA KIIETOK
aykapuoT. Jlaboparopnast pabota
«M3ydeHne cTpoeHus KIETOK pa3JInyHbIX
OpPraHUu3MOBY

0.5

24

ACCUMWISIIAS ¥ TUCCUMUISIIIASL — JIBE
CTOpOHBI MeTabom3Ma. Turbr oOMeHa
BemiecTB. JJaboparopnas padota
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(epMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJiasbl)»

25

@epMeHTAaTUBHBIN XapakTep peaKuui
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
pabota «3ydyenue pepMeHTATUBHOTO
paclienieHus IepoKCuaa BOI0OpoJia B
PaCTUTENIBHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OEIKU-UHTHOUTOPHI

27

ABTOTpOGHBII THIT 0OMEHa BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeHHe mpo1ieccoB POTOCHHTE3A U
XEMOCHHTE3a)

0.5

30

AHaspoOHbIe OpraHu3Mbl. Buibl OposxeHwusl.
Jlaboparopnas pabota «CpaBHEeHHE
MIPOIIECCOB OPOKCHUS U JIBIXAHUSD)

31

AdpoOHBIE OpTaHU3MBbI. JTaIbI
HHEPreTHYECKOro oOMeHa

32

DOHeprust MeMOpPaHHOTO TpaIueHTa
npoToHoB. Cunte3 AT®: paboTa




npoToHHOU AT®-cuHTa3bI

33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — matpuunslil cuate3 PHK
35 Tpaucnsus u e€ Tarbl
36 Konnposanne amuHokucior. Pois
pubocom B OnocuHTe3€e Oenka
37 Opraau3anys TeHOMa y IPOKapUoOT U
9YKapHOT
38 MonexymsipHbIe MEXaHU3MBbI SKCTIPECCHU
TeHOB Y DYKapuoT
Bupycsl — BHeKIIeTOUHBIE (POPMBI KU3HU H
39 obOnuratHelie napasuTsl. [IpakTuueckas 0.5
pabota «Co3iaHre MoJIeNI BUPYCa
40 BupycHble 3a0601eBaHus YeIOBEKa,
YKUBOTHBIX, PACTCHHI
41 HanorexHomgornu B OMOJIOTUN U MEIUIINHE
42 ’Kv3HEeHHBIN UK KIETKU
43 Martpuunsiii cuate3 JTHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «/3ydeHre XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 JleneHue KICTKH — MHTO3
Tunst knetok. KapuokuHes U IUTOKUHES.
46 JIaGopatopHas pabota «HaOmonenue 05
MHUTO3a B KJIE€TKaX KOHYMKA KOpPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
47 Perynsus )KxM3HEHHOTO IIUKJIA KIETOK




48

Opranusm Kak eIMHO€ LIETI0e

Tkanu pacrenuii. Jlaboparopuast pabora

49 . - 0.5
«M3yueHne TKaHEeH pacTCHUIDY
TkaHu )KMBOTHBIX M YEJIOBEKA.

50 JlaboparopHas padota «/3yueHue TkaHeH 0.5
YKHUBOTHBIX)»
Opransel. CucreMsl opraHos. JlaboparopHast

o1 pabota «3ydeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBI>KEHUE OPTaHU3MOB

o4 [Intanue oprann3zMoB

55 [MuTanue MO3BOHOYHBIX KHUBOTHBIX.
[MumeBapuTenbHas cCCTEMA YEIOBEKa

56 JlpIxanue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H
YeoBeKa

58 TpaHcnopT BEIIECTB y OPraHU3MOB

59 KpoBeHocHas crcTeMa Mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opraHusmMoB

61 3amura y OpraHu3MoB

62 NMMmyHHas cuctema yenoBeka

63 PaznpaxkxumocTs 1 perynsnus y
OpraHU3MOB

64 ['ymopanbHas perymsius 1 SHIOKpUHHAs

CHUCTEMA JKMBOTHBIX U YCJIOBCKA




65

®opMbl pa3MHOKEHUSI OPTaHU3MOB

66

[TosoBOE pa3zmMHOKEHNE

67

Meiios

68

I'amerorenes. OO0pa3zoBaHHe U pa3BUTHE
HOJIOBBIX KJIeTOK. JlJabopaTopHhast paborta
«M3yueHue cTpoeHus MOJOBBIX KIETOK HA
FOTOBBIX MUKpOIIpEnaparax»

0.5

69

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT€HE3

70

3akiiajika OpraHoB U TKaHEW U3
3apO)IBIHIeBI)IX JINCTKOB

71

Poctu Pa3BHUTUC )KNBOTHBIX.
JlabopaTtopHas pabota «BrisiBeHne
MPU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3zmHOXeHuE 1 pa3BUTHE pACTCHUH.
JlabopaTtopHnas pabora «CTpoeHue OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHUI

0.5

73

I/ICTOpI/Iﬂ CTaHOBJICHUA U Pa3BUTHUA
T'CHCTUKH KaK HaAYKH

74

OcHOBHBIE TIOHATUS U CUMBOJIbI TEHETUKH.
JlaGopaTtopHnas pabdota «Jlpo3odriia kak
00BEKT F€HETUYCCKUX UCCIICAOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEIOBAaHUSA
pU3HAKOB. MoOHOTHOpUIHOE
ckpeurBanue. [Ipaktuueckas pabota
"N3yueHue pe3yabTaToB MOHOIMOPUIHOTO
CKpelIMBaHus y Apo30¢uisr"

0.5




HI/ITOJIOFI/I‘ICCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEIINBAHUS
77 Ananusupyroiee ckpeniuBanue. HemomaHoe 1
JOMHHHAPOBAHHE
JluruOpuiHoe CKpeIIBaHue.
78 [TpakTuaeckas pabora «/3ydcHne 1 05
PEe3yJIbTATOB JUTHOPUIHOTO CKPEIIUBAHHUS '
y ApO30(HIIBI
79 [{uToIOTHYECKHE OCHOBBI TUTHOPHTHOTO 1
CKpEIINBAHUS
80 CueruieHHOE HaclleJJOBaHHE MTPU3HAKOB 1
81 XpOMOCOMHasi TEOPHSI HACIEICTBEHHOCTH 1
82 I'eneTnka moia 1
83 T'eHoTHn Kak 11eJI0CTHAS CUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS 1
pacTeHui, )KUBOTHBIX U YeJIOBEKA
85 MN3MeHYnBOCTh NMpU3HAKOB. Bribl 1
H3MEHYHBOCTH
86 MoaudukanroHHass K3MEHUYNBOCTh 1
BapuannoHHbIN psia 1 BapUaIlMOHHAS
kpuBas. JlaboparopHas paboTa
87 «MccnenoBanne 3aKOHOMEPHOCTEH 1 05
MOIU(DUKAITMOHHOW U3MEHYHBOCTH. '
[TocTpoenre BapHalMOHHOTO Psaa U
BAPUALIMOHHON KPUBON»
88 I'eHOoTHIIMYECKAST H3MEHUYHUBOCTD. 1
KoMOuHaTuBHasT H3MEHYHUBOCTE
89 MyranroHHas U3BMEHUYUBOCTbD. 1 0.5




[Ipaktuyeckas padora «MyTtanuu y
po30¢uiIsl (Ha TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTH MYTal[MOHHOTO IIpolecca.
OnureHeTHKa U SIUr€HOMUKA

91

I'enernka yenoBeka. [IpakTuyeckas pabora
«CocTaBiieHHE U aHATTU3 POJIOCTIOBHOI»

0.5

92

Metoapl MEAUIIMHCKO IT'eHETUKU

93

3Ha‘~ICHI/Ie MGHHHHHCKOﬁ TCHCTHUKU B
Hpe)IOTBpaHIeHI/II/I " JICUCHHUHU I'CHCTHUUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlabopaTtopHnas pabota «3y4yenne copToB
KYJIBTYPHBIX PACTCHHIA U TIOPOJ] TOMAIIHUX
YKHUBOTHBIX)»

0.5

95

MeTomp! ceneKIIMOHHON PabOTHI.
JlaGopaTtopHnast pabota «/3ydeHre MeToa0B
CEJIEKIIMH PACTCHMID»

0.5

96

JlocTrKeHUs CeNEeKIMU PACTEHUI 1
)KUBOTHBIX. [IpakTHueckas padbora
«IIpuBUBKa pacTeHHI»

97

COXpaHCHI/Ie, HU3YUYCHHEC U NCII0JIb30BAHNC
TCHCTUYCCKUX PECCYPCOB

98

buortexnonorus kak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-ICCKaH pa60Ta
«I/I3yquI/Ie 00BEKTOB OMOTEXHOJIOTHH

0.5

99

OCHOBHBIC HANPaBJICHUS] CHHTECTHYECKOMH
OHOJIOTUU




100 XpOMOCOMHAsI U TeHHAs HH)KEHEPHUs

101 Megunuackue OMOTEXHOIOTHI
Pesepsubiit ypok. IloBTOpeHue,
102 y 1
000011eHNe, CUCTEMATH3AINS 3HAHAN
OBIIEE KOJIMYECTBO YACOB I10
1 102 135

[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaxtirieckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopus Y. Jlapsuna 1
5 JIBMOKylye CHIIbl ABOJIFOIMA BUIOB 10 Y. 1
JapBuny
3 Bbopr0a 3a cymectBoBaHME, €CTECTBEHHBII 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHHE CUHTETUYECKON TEOPUU 1
IBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsiuss — sneMeHTapHas eAMHULIA 1
SBOJTIOIIH
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabora «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatensa. pdekr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgoruueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucrnoco6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlabopatopHnas pabora «/3yuenne
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJI0ruIecKue,
OMOXMMHYECKHE, IOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocobnerus
OpraHu3MoOB U UX OTHOCHUTECIJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnas pabota «CpaBHEHHE BUOB
10 MOPGOJIOTUIECKOMY KPUTEPHIO)

0.5

16

Crpykrypa Buaa

17

BunoobOpa3oBaHue kKak pe3yJabTar
MUKPOIBOJIOIUH

18

CBi3b MHKPOISBOJIIOOKWHU U SITUACMHUOJIOTNHN

19

MakposBosmtonus. [TaneonTonornyeckue
METO/IbI U3y4ECHHUSI SBOJIOIIUU

20

EI/IOFeOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/IC M CPABHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOHGKYJ'IHpHO-reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO01re 3aKOHOMEPHOCTH BOJTFOIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTD
TEMIIOB SBOJIIOIMH
o5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN
KU3ZHU
97 OCHOBHBIE ATAITBl HEOPTAHNYECKOM
ABOJTIOIIUHT
28 I'umore3sl 3apoKICHUS )KU3HA
Hctopwust 3emMii 1 METOBI €€ N3yICHHUS.
29 JlabopaTtopHnas padota «M3ydenue u 05
OTIMCAHUE NCKOIIAeMbIX OCTATKOB APEBHUX
OPraHU3MOB»
30 HauanbHbie 3Tansl opraHuyecKoit
9BOJIOLIUU
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE ATaIBI 3BOJIIOIHH
39 pactutenbHoro Mupa. [Ipakrndeckas 05
pabora «3yyenue ocobeHHOCTEH '
CTPOEHHSI PACTEHUI Pa3HBIX OTICIIOBY
33 OCHOBHBIE ATaIbl BOJIIOIMH )KUBOTHOTO
MHUpa
DBoumoNus )KUBOTHBIX. [IpakTHueckas
34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHS TO3BOHOYHBIX KUBOTHBIX»
35 Pa3BuTHe )xn3HM Ha 3eMIie 10 paM U




nepuoam

MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 KPHU3HCHI TPOIIIIOTO

37 CoBpeMeHHbIH 3KOJOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHUIeCKOTO
MIPOIIIIOTO

39 OCHOBHBIC CUCTEMATUYECKUE TPYIIIIBI
OpraHu3MOB

40 AHTpOIOJIOTHSI — HayKa O YeJIOBEKe

41 Pa3BuTHe npenacraBieHui o
MIPOUCXOKICHNHN YeIOBEKa
Mecto 4enoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a

44 CooTHolieHne OHOJIOTMYECKUX U
COLIMANIBHBIX (PAaKTOPOB B aHTPOTIOT€HE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [TaneoreHeTrka u najaeoreHOMUKa

47 DBOJIOIHUS COBPEMEHHOTO YelloBEKa
UYenoseueckue pacsl. [IpakTrdeckas

48 paboTa «3ydyeHue 3K0I0rHYeCcKIX 0.5
a/IanTaiui 4eJI0BeKay

49 MeX TUCIUTUTMHAPHBIE METOIbI

AHTPOIIOJIOTUHN




50 3apokIeHNE U PA3BUTHE YKOJIOTUN 1
Mertoap! skosoruu. JlabopatopHas padora

o1 «M3y4eHne METOI0B IKOJIOTUYECKUX 1 0.5
HCCIIEA0BaHUN

52 3Ha4YeHNE YKOJOTHUECKUX 3HAHUH IS 1
YeJoBeKa

53 Okonorndeckue GaKTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 sKoJoruueckuit pakrop. Jlaboparopnast 1 05
pabora «BoisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BITUSTHHIO CBETa»
Abuotuueckue pakropsl. Temmneparypa
KaK PKOJOTUYECKUHA PaKTop.

55 JlabopaTopHas pabota «BrIsiBIIeHHE 1 0.5
MPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO
TEMIEPATypbI»
AbGuoTtndeckue (haxkTopsl. BiaxxHOCTh Kak

56 skosioruueckuii akrop. Jlaboparopuas 1 05
paboTa «AHATOMHYECKHE OCOOCHHOCTH '
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenbl 0OuTaHUS OPraHU3MOB 1

58 buonorudeckue puTMbl 1

59 JKuznennsie GopMbI OpraHU3MOB 1

60 buotndeckue GpakTops 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIsl CYIIECTBOBAHMsI OPIraHU3MOB B cpejie 1
obuTaHus

62 OKOJIOTHYECKHE XapaKTEPUCTUKH 1




nmonyidanuuun

OcHOBHBIC TTIOKa3aTeIIN MOMmyJIsIuun:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:

64 POKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJIoTUYECKast CTPYKTYpa OIS IIHH

66 JlnHaMuKa TOMYJISIINAN U €€ PeryIsius

67 KpuBbIie pocTa YUCIIEHHOCTH TOMYJISAIINH.
KpuBbie BEDKHBAHHS
OKoJIornYecKas HUIlla BUIA.

68 JlaboparopHas padota «IIpucrmocoOneHus 0.5
CEMSTH PAaCTECHUH K PaCCEIICHUIO»

69 Bua kak cucreMa momyssiuia

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI
JKUBOTHBIX

71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPBITas CHCTeMa

73 KpyroBopoT BelecTB U MOTOK SHEPTHU B
9KOCHCTEME

74 OCHOBHEBIE TIOKA3aTeIN YKOCHCTEMEI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3menenust cooOIIecTB — CYKIIECCUH

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03ep U peK. DKOCUCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI




TYHJIp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

80 YpboakocucreMsl. [Ipaktudeckas padora 05
«M3ydenue u onrcanue ypoosKOCHCTEMBI» '
3aKkoHOMEpPHOCTH (hOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

82 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM,
OpraHU3MEHHOM, TOMYJISIIIUOHHOM 1
HKOCHCTEMHOM YPOBHSX

83 buocdepa — obuieranerapHas 060I049Ka
3emiu

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHHUS
orocdepsl

86 KpyrosopoTsl BeriecTs u
OMOreOXMMHUYECKHUE IUKIIBI

87 3oHaNBHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CyIIH

88 YcToitunBoCcTh OMOChepsl

89 DKOJOTUYECKHE KPUZHUCHI U UX TPUYHHBI

90 BosneiicTBue yenoBeka Ha Ouochepy

o1 AHTpONIOTeHHOE BO3/IEHCTBHE Ha
pPacTUTENBHBIN U )KUBOTHBIN MUD

92 Oxpana npupo sl

93 OCHOBHBIE IPUHIMIIBI YCTOMYUBOTO




Pa3BUTHUA YCTIOBCUYCCTBA U ITPUPO LI

PanmonansHo€ IpUpoA0NIOIb30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 Q§06HICHI/IG 1o TeMe «MHUKpO3BOIIOLUS U 1
e€ pe3yabTaThD»

96 0.'606HICHI/IG 1o TeMe «Makpo3BOIIOIUS U 1
e€ pe3yabTaThD»

97 O6061mmenue no teme «IIpoucxoxaenue u 1
pa3BHUTHE KU3HU HA 3eMIIE»

98 O6061mmenue o treme «IIpoucxoxnenue 1
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o001menue mo Teme «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O06006menue mo Teme «OpraHu3Mbl U cpenia 1
oOuTaHU»

101 O606H_leHI/Ive 10 TeMe «DKOJIOrUs BUIOB U 1
TIOTTYJISIHI

102 O606menue mo teme «brocdepa — 1
ryio0abHast 3KOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



MHUHUCTEPCTBO MPOCBEIEHUA POCCUACKON ®EJAEPAILIUA
MunucTepcTBO 00pa3oBaHus U HAyKu YensiOuHCKOM 00/1acTH
MynuuunajbHoe yupexaenne Ku3zmibckuid paiioHHbIH 0Tae]

o0pa3oBaHus
MyHununajbHoe 001eo0pa3oBaresibHOe YupekaeHue '"Ypaabckasi
mKoja'"

PABOYASA ITPOTPAMMA
(ID 1969184)
yueOHoro npeaMera «Xumus. YriayO0JdeHHbI YPOBEHDb)
st ooyyatomuxcst 10 —11 knaccon
. Ypaa 2023 rox

MHNOSACHUTEJIBHAS 3AIINCKA

PaGouas nporpaMMa 1o XMMuu Ha YpOBHE CpEHEro 00111ero oopa3oBaHus
paspaboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanun B Poccuiickoit @enepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOCHHUS (eepanabHOil 00pa30BaTENIbHONW MPOTrpaMMBbl CPEHEro O0OIIEero
obpazoBanusa(DOI1 CO0), MPEACTaBICHHBIX B denepaibHOM
rocyapcTBeHHOM oOpazoBatensbHoM crangapre COO, ¢ yuérom Konuenmmu
npenojaBaHus  ydyeOHOro mpeamera «XuMHUS» B 00pa3oBaTENbHBIX
OpraHu3aLMsAX Poccuniickon denepannu, pEeATU3YIOLINX OCHOBHEIE
oOpa3oBaTeIbHbIE MPOrPAMMBI, 1 OCHOBHBIX TOJIOKeHHH «CTpaTeruu pa3BUTUs
Bocriutanusi B Poccuiickoit ®enepanun Ha mnepuon a0 2025 roma»
(Pacmopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsg Ha ypoBHE YIIyOJIEHHOTO M3Y4YEHUs 3aHUMAET BaAXKHOE MECTO B
CHUCTEME ECTECTBCHHO-HaydyHOro oOpa3zoBanus ywammuxcs 10—-11 kmaccos.
N3yuyenue mnpenmera, peanuzyeMoe B YCIOBUAX AU((HEpEeHIIMPOBAHHOTO,
npoguIBbHOTO OO0y4YeHHMs, MPHU3BAaHO OOECTEUYHTh O00IIe00pa30BaATCIBPHYIO U
OOIIEKYNIbTYPHYIO TOJATOTOBKY BBIMTYCKHUKOB IIIKOJIBI, HEOOXOJUMYIO IS
aJanTalydd UX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HHU B COLIMYME, a TaKKe
JUIsE  TIPOJIOJDKEHWs  OoOydeHHs B OpraHuzanusx MnpodhecCHOHATBLHOTO
oOpa3oBaHHs, B KOTOPBIX XUMHUS SBISETCS OJHOM W3 TPUOPUTETHHIX
JTUCUHUTLIVH.

B mporpaMme mno XuMUM Ha3Hauy€HHE MpeaMeTra «XUMHUS MOJIy4yaeT
MOAPOOHYI0 HWHTEPHPETANMI0 B COOTBETCTBHM C OCHOBOIIOJIATAIOIIUMHU
nonoxkerusiMu GI'OC COO o B3anMOOOYCIOBICHHOCTH ITIEJ€H, COMEpKaHUs,
pe3yabTaToB OOy4YeHUsT M TPEOOBaHUW K YPOBHIO MOATOTOBKHU BBIMYCKHUKOB.
CBUAETENBCTBOM TOMY SIBIISIFOTCS CJIEAYIOIIME BBIOIHSIEMbIE MPOrpaMMOM IO
XUMUU PYHKIUU:

« TH(OOPMAITMOHHO-METOIMYECKAs, peanu3anus KOTOPOl obecrieunBacT
MOJIyYEHUE MPEJICTABICHUSI O LENsAX, COACPKAHUU, OOIIeHl cTpaTeruu
o0y4yeHHUsl, BOCIHUTAHUS W PA3BUTUS OOYYAIOIIMXCS CpelCTBAaMU
npeaMeTa, U3y4aeMoro B paMKax KOHKPETHOIO Mpouis;



e OpTraHU3AINMOHHO-TUIAHUPYIOIIIas, KOoTopas peaycMaTpUBaeT
OTIpEeJICIICHNE: TIPUHITUIIOB CTPYKTYPHUPOBAHUS U TIOCIEIOBATCIIBHOCTH
M3y4deHHUs y4eOHOTO MaTeprasa, KOJTMIeCTBCHHBIX U KaUeCTBECHHBIX €ro
XapaKTePUCTHK; TTOJIX0I0B K (()OPMHUPOBAHUIO COJIEPKATCITLHON OCHOBBI
KOHTPOJISI U OIICHKH 00pa30BaTEIbHBIX JOCTIKEHUN 00YyJaronuxcs B
paMKax WTOTOBOHM aTTecTanuei B (OpPME €IWHOTO TOCYAapCTBEHHOTO
dK3aMeHa M0 XUMUH.

[Tporpamma it yriyOa€HHOTO U3YICHHS XUMHUH:

 YCTAHABJIMBACT MHBAPHUAHTHOE MPEIMETHOE COJICPKaHKE, 005S3aTeIbHOC
JUISl M3YYCHHsI B paMKaX OTACIBHBIX Npoduield, NmpeaycMaTpuBaeT
pacnpeneicHue M CTPYKTYPUPOBAaHHE €ro I0 KiaccaMm, OCHOBHBIM
coJiep KaTelIbHBIM JIMHHUSIM/pa3ieiaM Kypca;

o Ta€T TPUMEPHOE pacHpe/eicHHe YICOHOT0 BPEMEHH, PEKOMEHIYEeMOTO
JUTSL U3yYEHUS OT/ICIbHBIX TEM;

o TIpC/JIaTacT MPUMEPHYIO IOCIICIOBATEIBHOCTh H3YUYCHUS Y4eOHOro
MaTepHala ¢ yI€TOM JIOTUKH TIOCTPOCHHSI Kypca, BHYTPUIIPSAMETHBIX U
MEXIPEIMETHBIX CBI3CH;

o TAET METOIMYCCKYIO HHTEPIPETAIIUIO [IeJICH U 3a/1a9 U3YUYCHUS TIpeaMETa
Ha yriayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX INPUOPUTETOB B
cucTeMe  cpeaHero  obmiero  oOpa3oBaHusA,  COJEpXKATEIHLHOU
XapaKTepUCTUKH IJIAHUPYEMBIX pE3YyJIbTAaTOB OCBOCHHUS OCHOBHOM
o0pa3oBaTelbHOM MPOrpaMMbl  CpeIHEro oOHiero  oOpa3oBaHUs
(MTMYHOCTHBIX, METANpPEIMETHBIX, MPEAMETHBIX), a TaKXKe C Y4ETOM
OCHOBHBIX BHJIOB y4€OHO-IIO3HABATENbHBIX NEUCTBUM 00ydaromierocs
110 OCBOEHUIO COZICPKAHUS MIPEAMETA.

[To BceM Ha3BaHHBIM MO3UIUSM B MPOTPAMME MO XUMHUHU MPEIyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOY4YeHHEM XUMHUU Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHusa. 3a TpenelaMyd YCTAaHOBJICHHOW MPOrpaMMOi IO XUMHUU
o0s3aTeNbHON  (MHBApUAHTHOM) COCTABIISIIONICH  coaepX aHUs  y4eOHOTO
npeaMera «XUMHs» OCTa€TCs BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOM
COCTaBIIAIONICH, KOTOpas JIOJDKHA OMNPEAENSIThCS B COOTBETCTBUU  C
HaIpaBJICHHEM KOHKPETHOTO Mpoduist 00ydeHus.

B cootBeTcTBUM ¢ KOHuenTyainbHbIMH TosoxeHusmu PI'OC COO o
HA3HAYEHUU TIPEAMETOB 0a30BOr0 W YIIyOJIEHHOTO YPOBHEH B CHCTEME
muddepeHnmpoBaHHOTO 00YYEHHUSI Ha YPOBHE CPEIHETO 00Iero oOpa3oBaHUS
XAMHSI Ha YpOBHE YIUIYOJIEHHOTO W3yYCHHS HAMpaBlIeH Ha pPeau3aIlfio
MPEEMCTBEHHOCTH C TOCIEAYIOMIMM JTarlOoM TOJYYEHUS XUMHUYECKOTO
oOpa3oBaHHS B paMKax HU3YYCHHS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XAMHYECKUX  JUCHUIUIMH B By3aX W OpraHW3alusx  CPEIHETro
npodecCHOHaAIbHOTO 00pa3oBaHus. B  3Tol CBSI3M U3ydYeHHE TMpeaMeTa
«XuMUS» OPUESHTUPOBAHO MPEUMYIIECTBEHHO HA PACIIMPECHHUE W YTIyOJieHUe
TEOPETUUYECKOW ¥ TPAKTUYECKON TMOATOTOBKH OOYYaromnXxcs, BHIOPABIINX



onpenenéHHpli  npodusb OOy4YeHUs, B TOM YHCJIE€ C MEPCIEeKTUBOU
MOCJIEAYIONIET0 TOJYYEHHs] XHMHUUYECKOro o00pa3oBaHUs B OpTaHM3ALUAX
npodeccuoHanbHoro oopazosanusi. Hapsiny ¢ atum, B cBete TpeboBanuit ®I'OC
COO x maHupyeMbIM pe3ysibTaTaM OCBOEHUs (enepanbHOi 00pa3oBaTeIbHON
MPOrpaMMbl CpPEIHEr0 00IIero 00pa3oBaHMs H3y4YEHUE MpeaMera «XHUMHS»
OPUEHTUPOBAHO TaKXE€ Ha pEeIIEHUWE 3aJady BOCHUTAHUS U COLHUAIBHOTO
pa3BuTHA 0Oy4aromuxcs, Ha (GOPMUPOBAHUE y HUX OOIIEMHTEIUICKTYaJbHbBIX
YMEHHUI, YMEHUI palMoOHAIM3alUU y4eOHOTo Tpyda U 000OIIEHHBIX CIOCOOOB
NEeATeIbHOCTH, UMEIOIITUX MEXIUCITUIUIMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.

CocraBnsionuMu  npeaMera  «XUMHUS» Ha  yYpOBHE  YIUIYOJIEHHOTO
U3YyUEHHUs SBISIOTCS yriayOn€HHble Kypebl — «Opranudeckas Xxumus» u «O01mast
U HeopraHudeckas xumusi». llpu omnpeneneHud MOAXOAOB K OTOOpY U
CTPYKTYpHOW OpTaHHU3allMi COJCP>KaHMs ATUX KYpPCOB B MPOTpaMMe MO XUMUU
3a ocHoBy mpuHATH nonoxkeHus GI'OC COO o paznmuuusx 0a30BOro u
yriayOaEéHHOTO YPOBHEH U3YUEHHS MPEeIMETA.

OcHoBY copaepxkaHusi kKypcoB «Opranuueckas xumusi» ©u «OOmas u
HEOpraHWyYecKass XUMHS» COCTABISAET COBOKYITHOCTb MPEJMETHBIX 3HAHWU W
YMEHHH, OTHOCSIIHUXCS K 0a30BOMY YPOBHIO M3Y4YEHUS MpeaMera. Jta cuctema
3HAHMM TOJIy4aeT OMNpeAeT€HHOE TEOPETHYECKOE JOIMOJHEHHE, MO3BOJISIONICE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OONBIINI 00BEM  (HAKTOIOTUYECKOTO
maTepuana. Tak, Ha yriayOJE€HHOM YpPOBHE HM3yYeHHs NpeaMera obecrieueHa
BO3MOXHOCTh 3HAYUTEIBHOTO YBEIMYEHUS] O0bEMA 3HAHUNW O XUMHUUYECKHX
AJIIEMEHTaX U CBOMCTBAX UX COCIMHEHUN Ha OCHOBE PACIIUPEHUS U YIiyOJieHus
IPEACTaBICHUN O CTPOCHHUH BEILIECTBA, XUMHUECKOM CBSI3U U 3aKOHOMEPHOCTAX
OPOTEKAaHUSI PEAKUUN, pacCMaTPUBAEMBIX C TOYKM 3pEHUS XHUMHUYECKOU
KMHETUKM UM TEpPMOJWHAMHUKU. M3yyeHHe NepuoIMYEecKOro 3aKoHa U
[lepuonuueckoit  cuCTeMbl  XMMHUYECKMX  DJIEMEHTOB  Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHUYECKUX MPEACTABICHUAX O CTPOCHUHU AaTOMA.
XuMHYECKasi CBA3b OOBACHICTCS C TOYKH 3PEHHUS DHEPTeTHUECKUX M3MEHEHUM
npu €€ 00pa3oBaHUU U Pa3pyIICHUH, a TAKKE C TOUYKU 3PCHUS MEXaHU3MOB €&
oOpa3zoBanusa. WM3yueHue THUIIOB peEaKIHWA JOMOJNHAECTCS (OPMUPOBAHUEM
MPEACTABIECHUNA 00 3JIEKTPOXUMHUUYECKUX Mpolieccax U JIEKTPOIU3E PacIIaBOB
U PAcTBOPOB BelIeCTB. B Kypce OpraHM4eckoid XHMHUU IPU PaCCMOTPEHUH
PEaKIIMOHHON CHOCOOHOCTM COEAMHEHUW yhaenseTcss oco0oe BHUMAaHUE
BOIIpocaM 00 DJJIEKTPOHHBIX d(QexTax, 0 B3aUMHOM BIUSHUA aTOMOB B
MOJIEKYJIaxX U MEXaHU3MaX PEaKIUil.

Ocoboe 3HaueHMe HMEEeT TO, YTO Ha COJAEpKAaHHUE KypCOB XUMHUU
yrayOn€HHOTO YpPOBHSA W3Y4YEHHUS IS KJIACCOB OMPEACIEHHOTO MPOQUIIS
(rmaBHBIM 00pa3oM Ha WX CTPYKTYpPY H XapakTep JIOMOJHECHHH K OOIIei
CUCTEME MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BJIMSHUE CMEKHbIE TpeAMETHI. Tak,
HarpuMep, B COACPKAHUU TMpeAMeTa JUisl KIACCOB XUMHUKO-(U3UUYECKOTO
npoduist 0oJbllIOe 3HAYEHUE OYIyT UMETh 3JIEMEHThl yUeOHOro MaTepHalia 1o
oOmeit xumuu. Ilpu u3ydeHun mnpeaMera B JAHHOM Cllydae akUEHT OyJneT



clenaH Ha OOIIHOCTh METOJI0OB TO3HaHMs, OOIIHOCTh 3aKOHOB U TEOpUU B
XUMUU U B (PU3HMKE: aTOMHO-MOJICKYJISIpHAsE TeOpusi (MOJICKYJIIpHasi TE€OpHUs B
¢bu3uKe), 3aKOHBI COXpPAHEHMS] MACChl U DHEPrUH, 3aKOHbl TEPMOJUHAMHKU,
AJIEKTPOJIN3a, MPEICTABICHUS O CTPOCHUH BEILIECTB U JIPYTOE.

B TO Xe Bpems B cCOJAEpKaHMM TMpEIMETa [Js KIACCOB XUMHUKO-
Ouronornyeckoro npoduiis OONbIINN YAEIbHBIN BEC OYJET UMETh OpraHuyecKas
xumuss. B 3TOM cioydae mpemocTaBisIeTCS BO3MOXKHOCTH JUIsi  Oosiee
00CTOATENILHOTO PAacCMOTPEHUSI XMMHUYECKOM OpraHM3alud KIETKH Kak
OMOJIOTMYECKON CHUCTEMBbI, B COCTAaB KOTOPOH BXOMST, K MpPUMEPYy, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JMIUJbI, OCJIKH, YTIEeBOJbI, HYKJIECHHOBbHIC
KUCJIOTHI U Apyrue. [Ipu 3TOM 3HaHUS O COCTaBE M CBOMCTBAX MpPEACTABUTENECH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIYX AT OCHOBOM ISl M3y4ECHUS
CYIIIHOCTH MPOIECCOB POTOCUHTE3A, JIbIXaHUSs, TTUIIEBAPCHHUS.

B nmane ¢opMupoBaHHsS OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHHS
OOIlIEHAYYHBIX METOJOB IIO3HAHUS U OIbITA MPAKTHYECKOTO0 MPUMECHEHUS
HAyYHBIX 3HAHUW H3y4YeHUE MpeaMera «XuMHUs» Ha YIIyOJIEHHOM YpOBHE
OCHOBAHO Ha MEXKIIPEIMETHBIX CBSI3SIX C YYCOHBIMU MPEAMETaMHU, BXOAIIMMH B
COCTaB  TpeJAMETHhIX  obyactet  «EcrecTBeHHO-HAy4YHBIE  MPEIMETHI»,
«Matematuka u uHpopMaTtuka» u «PyCcCKUM SI3BIK U IUTEPATYPAY.

[Ipu u3ydyenun yueOHOro mpeaMera «XUMHs» Ha YIIIyOJIEHHOM YpPOBHE
TaKk)Ke, KaKk Ha YPOBHE OCHOBHOTO M CpeIHero oOmiero ooOpasoBaHus (Ha
0a30BOM  ypOBHE), 3aJayeil  MEpPBOCTENEHHOM  3HAYMMOCTU  SIBIISIETCS
dbopMHUpOBaHME OCHOB HaykKM XHMHHM Kak 00JIaCTH  COBPEMEHHOTIO
€CTECTBO3HAHUSA, MPAKTUYECKOW [EATEIIbHOCTH YeJIOBE€Ka M OJHOr0 W3
KOMIIOHCHTOB MHUPOBOM KyJbTyphl. Pemenue 3Toil 3amaun Ha yrinyO0iaEéHHOM
YPOBHE U3Y4YE€HUS MPEIMETA MPEANOIaracT peain3alnio TAKUX LUEeIeH, KakK:

o hopMUpOBaHUE TPEACTABICHUN: O MaTepUATbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSIX W TO3HABAEMOCTH SIBJICHUW NPUPOIBI, O MECTE
XUMUHA B CHUCTEME €CTECTBEHHBIX HAayK M €€ BeAylled poid B
o0ecreueHn YCTOMYHMBOTO pAa3BUTHS UYEIOBEYECTBA: B pEIICHUU
po0JIeM KOJIOTHICCKOM, SHEPreTHUSCKOM U MHIINEBON O€30MMacHOCTH,
B DPa3BUTHM MEJIULUHBI, CO3JaHUM HOBBIX MAaTE€pUAIIOB, HOBBIX
VCTOYHUKOB JHEpIuy, B oOecrieyeHnu PalMOHAIBHOTO
IPUPOJIOIIONIB30BAHUSA, B (HOPMUPOBAHMH MHUPOBO33PEHUS W OOIIEH
KyJTbTYphl YEJIOBEKa, a TaKXKe JKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3I0POBBIO U IPUPOJTHOM CpELE;

e OCBOCHME CHCTEMBl 3HAHWW, JIEKAIMMX B OCHOBE XHWMHYECKOUN
COCTaBJISIIOLLIEHN €CTECTBEHHO-HAYYHOU KapTUHBI MHpa:
dbyHIaMEeHTaTbHBIX TTOHITHI, 3aKOHOB U TEOPUN XUMHH, COBPEMEHHBIX
MPEJICTABIECHUN O CTPOCHUM BEIIECTBA HA PA3HBIX YPOBHIX — aTOMHOM,
MOHHO-MOJICKYJISIPHOM, HAJIMOJIEKYJISIPHOM, O TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMUYECKUX PEAKLINH, O



XUMHAYECKOM PaBHOBECHH, PACTBOPAX M ITUCHEPCHBIX CHCTEMaxX, 00
00X HAYYHBIX IPUHIIMIIAX XUMUIECKOTO MTPOU3BOJICTBA;

o opMupoBanne y  oOydYarOmMXcs  OCO3HAHHOTO  IOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUUYECKHX 3HAHUU ISl OOBSCHEHUS
KJITIOYEBBIX MJICH M TIPOOJIEM COBPEMEHHOW XUMHH, I OOBSICHEHUS H
NPOTHO3UPOBAHMS  SIBJICHWH, HMCIOIIMX  ECTECTBEHHO-HAYYHYIO
NPUPOAY; TPAMOTHOTO PEIICHUS MPOOJIEM, CBS3aHHBIX C XUMHEH,
NPOTHO3WPOBAHUSA, aHAJIW3a W OICHKH C TO3UIMHA SKOJIOTHYECKON
0e30MacHOCTH  TOCJEJACTBUM  OBITOBOM UM NPOM3BOJICTBEHHOMU
JEATEITHPHOCTH YEJIOBEKa, CBSI3aHHON ¢ XMMUYCCKUM IPOU3BOJICTBOM,
UCTIOJIH30BAaHUEM U MEPEePaOOTKOI BEIIECTB;

o yIIIyOJIGHWE  TPEACTAaBICHWH O  HAYYHBIX METOAAaX  TIO3HaHUS,
HEOOXOUMBIX JIJII MPUOOPETEHUST YMEHUW OPUCHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XUMHUYCCKUX SIBJICHHH, UMEIOIIUX MECTO B
NIPHUPOJIC, B MPAKTHUYSCKON ICATEITHPHOCTH U ITOBCEIHEBHOM KH3HU.

B muaHe peanu3anuy IMEpBOOYCPEAHBIX BOCIUTATEIBHBIX W Pa3BUBAOIINX
(YHKIHIA TIETOCTHONH CHCTEMBI CPETHEr0 OOIIero 00pa3oBaHUS MPU U3YICHHUH
npeaMeTa «XHWMHS» Ha YIIYOJIEHHOM ypOBHE OCOOYIO aKTyaJbHOCTh
NpUOOPETAIOT TaKKE LEH U 33/1a4H, KaK:

e BOCIIUTAaHUE YOEXKIEHHOCTH B TI03HABAEMOCTU SBJICHUA TMPUPOJIBI,
yBaXEHUSI K TMPOIlECCYy TBOPYECTBA B O00JIACTU TEOPETHUYECKUX U
NPUKIIAIHBIX UCCIEIOBAHUN B XUMUH, (DOPMUPOBAHKE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e PQ3BUTHE MOTHBAallMM K OOYYCHHIO W TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIFO W  CaMOBOCIIMTAHHIO HA  OCHOBE  YCBOCHHS
00I1eYeIOBEYECKUX [ICHHOCTEH;

e Pa3BUTHE  TIO3HABATENIBHBIX  MHTEPECOB,  WHTEIUIEKTYalbHBIX H
TBOPYECKUX CIIOCOOHOCTEH oOydJaromuxcs, (HopMHUpOBaHHWE y HHUX
CO3HATEJNIBHOTO OTHOIICHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY
0o0pa30BaHMIO KaK yCIOBUIO YCIEMHONW mpodeccHoHambHON U
OOIIIECTBEHHOMN NEeATebHOCTH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY
3JI0pPOBBIO U IOTPEOHOCTH B 3/I0pPOBOM 00pa3e KU3HU;

« hopMUpOBaHWE YMEHUW W HABBIKOB Pa3yMHOTO MPUPOIOTOIH30BAHUS,
pa3BUTHE  JKOJIOTHYECKOW  KYJIbTYphl, MPUOOpPETEHHWE  OMbITA
OOIIECTBEHHO-TIOJIE3HON IKOJIOTUYECKOM 1eATETbHOCTH.

OOmiee uMcio YacoB, MPEAYCMOTPEHHBIX [JJIi UW3YYEHUS XUMHH Ha
yrayOJIeHHOM YpOBHE cpenHero obmiero odpaszoBanus, coctapisieT 204 4acoB:
B 10 xmacce — 102 gaca (3 ygaca B Henemio), B 11 kmacce — 102 gaca (3 gaca B
HEJIEJIO).

COIEP)KAHUE OBYUYEHUS

10 KVIACC



OPTAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUHM.

IIpenmer u 3HauYeHWE OPraHUYECKOM XUMMM, [PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeAUHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa Yriepoja: OCHOBHOE U BO30YXAEHHOE
COCTOsIHUS. BaJleHTHBIE BO3MOXHOCTH aTOMa yriaepojaa. XHUMHUYECKasl CBSA3b B
OpraHMYeCKUX COEAMHEHMSIX. TUmbl THOpUIM3ALMM ATOMHBIX OpOUTallel
yriaepona. MexaHu3mbl 00pa3oBaHUS KOBAJICHTHOM CBs3M (OOMEHHBIN W
JOHOPHO-aKIENTOPHBIN). TUIBI TEpEeKpbIBAHUS aTOMHBIX OpOUTallel, G- U T-
cBsa3u. OnuHapHasi, 1BoMHas W TpoitHas cBs3b. CrocoObl pa3pbiBa CBs3ei B
MOJIEKyJlaX OpraHuyeckux BemiecTB. lloHATHE O CBOOOJHOM pajauKaie,
Hykjeoduse u snekTpodure.

Teopust crTpoeHuss opranudeckux coeauHenuii A.M. byrtnepoBa wu
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYpEe MOJIEKYNI. 3HA4Y€HUE TEOpUHU
CTPOCHHSI OpPraHMYECKUX COEAUHEHUU. MOJIeKyJIApHbIE M CTPYKTYpPHBIE
dopmynbl.  CtpykTypHble GOpMYJbl  pa3iMYHBIX  BHUJAOB: pa3BEPHYTas,
COKpali€HHas, ckenerHas. WM3omepus. Buabl wn3oMepum: CTpYyKTypHas,
OPOCTPAHCTBEHHAsl. JEKTPOHHBIE H(P(GEKThl B MOJEKyJIaX OPraHUYeCKUX
COEIMHEHUN (MHAYKTUBHBIN 1 Me30MEpHbIN 3 (DEKThI).

[IpencraBnenne o kiaccudukanuu opraHuyeckux BeuiecTB. Ilonsarue o
(yHKIMOHAJIBHOM rpynme. ["'omounorus. I'omonoruueckue PAIBL
CucremaTtnyeckass HomeHkinatypa opranuyeckux coenudenud (IUPAC) u
TPUBHUAJIbHBIC Ha3BaHUS OTIEIBHBIX IIPEACTABUTEIICH.

OcobenHocty U Knaccudukanys opraHuyeckux peakiuui. OKUCIUTENbHO-
BOCCTAaHOBMTEJIBHBIE PEAKLIUU B OPTaHUYECKON XUMHUH.

OKCHEpUMEHTAJIBHBIE METOJABl HW3YUYEHUS BEIIECTB M UX NPEBPALICHUN !
O3HaKOMJIEHHE ¢ O0pa3laMi OpraHMYECKHUX BELIECTB M MaTepuaJlaMd Ha UX
OCHOBE, OMBITHI 10 IPEBPALIECHUIO OPraHMYECKHX BELIECTB IIPU HarpeBaHUU
(nnaBneHue, OOYIJIMBaHHWE U TOPEHHUE), KOHCTPYHMPOBAHUE MOJIEIEH MOJIEKYy
OpPraHNYEeCKUX BEIIECTB.

Yriaesoaopoasl.

Anxanbl. ['oMonorudeckuii psijy amkaHoB, oomas ¢popMyia, HOMEHKJIATypa
U A30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB,
Sp3-rubpuan3ands aTOMHBIX OpOMWTaNel yriepojaa, G-cBsi3b. Duzndeckue
CBOMCTBA QJIKAHOB.

XVMMHYECKHE CBOMICTBA aJKAHOB: PEAKUUU 3aMEILIEHUs, M30MEpPU3ALUH,
JErHIPUPOBAHUS, UUKIU3ALNH, TUPOJIN3a, KpeKUHra, ropenus. [Ipeacrasienue
0 MEXaHU3ME PEaKIMI paJuKaJIbHOIO 3aMEILECHHMS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUsI U IPUMEHEHUE AJIKAHOB.

Huknoankanel. OOmas  ¢opMmyna, HOMEHKIATypa H  H30MEpPHS.
OCcOOEHHOCTH CTPOEHHUS M XUMHYECKUX CBOICTB MaJbIX (LMKJIONPOIAH,
UUKIOOyTaH) U OOBIYHBIX (UUKJIOMEHTAH, I[MKJIOT€KCaH) IUKI0ATIKaHOB.
CrocoObl OJTy4YEeHHs U IPUMEHEHNE LUKIIOATKAHOB.



Ankensl. ['oMonoruueckuid  psii  ajdkeHoB, oOmas  gopmyna,
HOMEHKJIaTypa. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI
aJKEHOB, SP>-rMOpUIM3alMs ATOMHBIX OpOMTaledl YIIepoja, G- U M-CBSA3H.
CtpyktypHas u TreoMeTrpuueckas (UHC-TpaHc-) wuzoMmepus. Duznyeckue
CBOWMCTBAa aJKEHOB. XMMMYECKME CBOWCTBA: pEaKUUU MPUCOCIUHEHUS,
3aMelIeHUs B 0-TI0JI0KEHUE TIPU JBOMHOM CBSI3U, MOJIUMEPU3AIIUN U OKUCIICHHUS.
IIpaBusio MapkoBHuKkoBa. KadecTBEHHbIE peakuuu Ha JABOMHYIO CBSI3b.
Cnioco0bl OTy4eHUs! ¥ IPUMEHEHHUE aJTIKEHOB.

AJKaIMEHBI. Knaccuduxanus aJIKaJMEeHOB (comnpspkEHHBIE,
U30JUPOBAHHBIE, KyMYauposaHnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U
XUMHUYECKUX CBOWMCTB CONPSKEHHBIX AUEHOB, 1,2- u 1,4-mpucoeauHeHmue.
[Tonmumepuzanust conpspkEHHBIX aUeHOB. CrocOObI MOMy4YeHUsS] U MPUMEHEHUE
aJIKaJIMEHOB.

Ankunel.  ['omonormyeckuii  psijg  ajdkuHOB, oOmas  dopmyna,
HOMEHKJIaTypa W HW30MepHs. DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI ~ QJIKHHOB, SpP-THOpWAM3alMsl aTOMHBIX OpOuWTaied  yriepoja.
duU3uUeCKUe  CBOWCTBA  QJIKMHOB. XHMMHUYECKHME  CBOWCTBA:  pEaKUUHU
NPUCOCAVHEHUS, JUMEPU3ANNN W TpUMEpH3allUuh, OKucIeHus. KucimoTHbie
CBOMCTBA AQJKWHOB, HMEIOIIUX KOHIIEBYIO TPOWHYIO CBs3b. KadecTBeHHbIC
peakiuy Ha TPOUHYIO CBsI3b. CIOCOOBI MOJTyYeHHs M PUMEHEHHUE aJTKUHOB.

ApomaTuyeckue yriieBoJIOpOIbl (apeHbl). ['oMonornyeckuil psii apeHos,
obOmass  ¢opMyna, HOMEHKJIaTypa M  H30MEpHUS.  ODIJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNbl OeH3oma. dusmueckue CBONCTBA
apeHoB. XMMHUUYECKHE CBOMCTBA OE€H30J1a U €r0 TOMOJIOTOB: PEaKIIMHU 3aMeleHUs
B OEH30JIbHOM KOJIBIIE U YTIECBOAOPOIHOM pajuKaje, peakiiuy MpruCcOeIUHECHHUS,
OKHCJIeHHEe romoyioroB Oenzona. IlpencraBieHne 00 OpUEHTHUPYIOIIEM
JICUCTBUU 3aMecTHTelled B OCH30JIbHOM KOJIbIIE Ha MPHUMEpPE aJIKHJIbHBIX
paanKaioB, KapOOKCWIHHOU, TUPOKCHIIBHOM, aMUHO- U HUTPOTPYIIIBI, aTOMOB
rasioreHoB. (OCOOEHHOCTH XMMHYECKHUX CBOWCTB crtupoia. [lomumepuzanus
ctupodia. CriocoObl MOJIyYeHUsI U MPUMEHEHUE apOMATUYECKUX YTII€BOJOPOIOB.

[Mpuponneiii  ra3. IlomytHeie HedTsHble Ta3el. Heptsr u  eé
npoucxoxaenne. KamMeHHbIH yroib M IpOAYyKThl ero mepepaboTku. CrocoOsl
nepepadoTKu HedTHU: MEpPEeroHKa, KPEKUHT (TePMHUYECKHUH, KaTaTUTHUYECKHUH),
pudopmuHr, nuponus. [Ipoayktel mepepaboTku HedTH, WX TPUMEHEHUE B
MPOMBIIIJIEHHOCTHU U B OBITY.

['eneTnyeckas CBA3b MEXK/y Pa3IUYHBIMU KJIACCAMU YTJIE€BOAOPOAOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIIIEBOJIOPOIOB. Peakuuu
3aMElIeHUs TajJoreHa Ha TUJIPOKCOTPYIly, HUTPOrpynmny, UHAHOTPYMIY,
aMmuHorpymnmy. /lelicTBUE Ha TalIOr€HIIPOU3BOJIHBIE BOJHOIO U CIHPTOBOIO
pacTBopa ménoyu. BzaumoaeicTere IUrajJoreHaJKaHOB C MarHUEM U IUHKOM.
[lonsiTHE O  METAUIOOPraHMYECKUX  COequHEHUsX.  Vcmonb3oBaHue
rajJjOreHIPOU3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHUKE M TIPU CHUHTE3E
OpraHUYECKUX BEIIECTB.



OKCIepUMEHTAIBHBIE METOABl M3YyYEHHUS BEUIECTB M HMX MPEBpPAICHHIA:
u3ydeHue  (U3MYECKUX  CBOMCTB  YIUVIEBOJOPOAOB  (pacTBOPUMOCTH),
KAueCTBEHHBIX PEaKUUi YIIIeBOJIOPOJOB Pa3IMUYHBIX KJIacCOB (0OECIBEUMBaHUE
OpOMHOI WJIM MOAHOW BOJbI, pACTBOpPA MEepMaHraHaTa Kajius, B3aUMOJEHCTBUE
aleTUJIeHa ¢ aMMHa4YHbIM pacTBOpoM okcuaa cepebdpa(l)), kadecTBeHHOE
oOHapy’KeHUEe yriepoja U BOAOPOJAa B OPraHMYECKUX BEILECTBAX, MOJyUYECHHE
ATWJIEHA U U3YYEHHE €ro CBOMCTB, O3HaKOMJIEHHE ¢ KoJulekuusiMu «Hedtb» u
«Yronp», ¢ oOpa3llaMM IJIaCTMAacC, Kay4yKOB W PpPE3MHbI, MOJIEITUPOBAHUE
MOJIEKYJI YTJIEBOJIOPOJOB U TaJIOT€HIIPOU3BOAHBIX YIIIEBOIOPOIOB.

Kuciaopoaconep:xaime oprannieckue coenHeHHs.

[IpenenvHble onHoaTOMHBIE cnupThl. CTpoeHHE MOJEKyd (Ha Hpumepe
MeTaHoJla W H3TaHona). ['omonorumueckuit psia, odmwas Qopmyna, uzomepus,
HOMEHKJIaTypa U kiaccuukamus. DuU3MUecKue CBOMCTBA MpPEAeNIbHBIX
OJIHOATOMHBIX CIHUPTOB. BOMOpOJHBIE CBSI3M MEXKIYy MOJIEKYJaMU CHUPTOB.
XVMMHUYECKHE CBOMCTBA: pPEAKIUU 3aMEIIEHUs, JAETUIpATallui, OKHUCIICHHS,
B3aMMOJICUCTBHE C OPraHUYECKMMH M  HEOPraHMYECKHUMH  KHUCIOTAMH.
KauecTtBeHHass peakiusi Ha OJIHOATOMHBIE CHUpThl. J[leficTBue sTaHona u
MeTaHoJla Ha opranu3M uenoBeka. CrnocoObl TMOMy4YeHUS M TNPUMEHEHHE
OJTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U u3omepusa. OcoOeHHOCTH (HUIUUECKUX
U XUMHUYECKHX CBOMCTB.

MHoroaToMHbIE CHUPTHI — JTUJICHTIUKONb U TIUlepuH. Pusznyeckue u
XMMHYECKHE  CBOMCTBA:  peakluu  3aMElIeHUs, B3aUMOJICEUCTBHE  C
OpPraHMYEeCKUMHU M HEOPTraHWYECKUMM KHCIIOTaMH, KaueCTBEHHAs peakius Ha
MHOTOaTOMHbIE  crnupThl.  [IpencraBmeHne O  MeXaHHM3ME  peaklui
HyKineopunbHOrO 3amenieHus. JleiictBue Ha opraHuzM denoBeka. CrocoObl
NOJIYYeHUS U PUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbI, B3aUMHOE BIMSHHE THUIAPOKCOTPYIIBI U
6en3osbHOTO simpa. Ousznueckne cBoicTBa (henona. OCOOEHHOCTH XUMUYECKHUX
cBOMCTB (enona. KauectBeHnbie peakuuu Ha ¢eHosn. TOKCMYHOCTH ¢eHoa.
CrniocoObl onrydenus u npuMenenue penona. deHondopmanbaeruaHas cModa.

KapOoHunbHble COEIMHEHUS — aJbAETUAbl M KETOHBI. OJEKTPOHHOE
CTpoeHHE KapOOHWJIBbHOM Trpynmbl. ['oMonornyeckue psiabl ajabAETHAOB U
KETOHOB, o0uIas ¢popmyia, u3oMepus U HOMeHknarypa. dusnueckue cBoiicTBa
IBJETUIOB U KETOHOB. XHMHUYECKHE CBOMCTBA ajbJAECTHUAOB U KETOHOB:
peakuu npucoequHeHus. OKUCIEHUE albJeTUI0B, KaueCTBEHHbIE PEeaKIUU Ha
anpaerupl. CrocoObl MOMyYeHUs U IPUMEHEHHUE alIbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE TpeaeibHbIe KapOOHOBBIE KHCIOTHL. (OcoOeHHOCTH
CTPOCHHS MOJIEKYJl KapOOHOBBIX KHCIOT. M3omepuss M HOMEHKIATypa.
dusnueckue CBOMCTBA OJHOOCHOBHBIX TPEAEIBHBIX KapOOHOBBIX KHUCIOT.
Bopopoansie cBA3M MEXAYy MOJEKyJIaMHd KapOOHOBBIX KHCIOT. XHMHYECKHE
CBOMCTBA: KUCIIOTHBIE CBOWCTBA, peakius dTepu(UKanm, peakiuu ¢ y4acTUeM
YIJIEBOJAOPOAHOTO paavkaia. OCoOEHHOCTH CBOWCTB MYPAaBBUHOW KHCIIOTHI.



[lonsiTue © NPOUBBOAHBIX KApPOOHOBBIX KHUCJIOT — CJIOXHBIX 3dupax.
MHoroo6pa3ue kapOOHOBBIX KHCJIOT. OCOOEHHOCTH CBOMCTB HEMPEACIbHBIX U
apoOMaTHUYECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCIIOT,
TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BhICHIUX KapOOHOBBIX KHUCIIOT:
CTEapUHOBAs, NAJIbMUTHHOBAS, OJIEUHOBAS, JUHOAEBASA, JTUHOJIEHOB8AS KUCIIOTHI.
Cnioco0bl MOTy4eHUsT ¥ MPUMEHEHUE KapOOHOBBIX KUCTIOT.

Crnoxuble 3¢upsl. ['omonornyeckuit psia, obmas gopmyia, U3oMepus U
HOMEHKJIaTypa. PU3NUeCKUe U XUMHUYECKHAE CBOMCTBA: TUAPOJIMU3 B KUCION U
LIEIIOYHOU CpEE.

Kupsi. Ctpoenue, Gpundeckre 1 XUMUYECKHE CBOMCTBA JKUPOB: TUIPOJIN3
B KHUCJIOW M 1IenoyHoi cpeae. OCOOEHHOCTH CBOWCTB JKMPOB, COJEpMKAIIUX
OCTAaTKH HETPEICIbHBIX )KUPHBIX KUCJIOT. JKUphI B Ipupo/Ie.

Mp11a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JeHCTBHE.

OO6mas xapakTepucTHka yrieBojoB. Kiaccudukarus yrieBogoB (MOHO-,
Y- W Tonmcaxapujbl). MoHocaxapuabl: TIIIOKO3a, (PYKTO3a, Trajakrosa,
pubo3a, ae3okcupubo3za. OU3MYECKHE CBOMCTBA W HAXOXIEHHWE B TMPUPOJE.
doTocuHTe3. XUMUYECKHE CBOMCTBA TIJIIOKO3bl: PEAKIHUM C y4YaCTHUEM
CIIUPTOBBIX M QJIBJACTHIHOW TPYMI, CIUPTOBOE W MOJOYHOKHCIOE OpOKEHHUE.
[IpyuMmeHeHne TIOKO3bl, €€ 3HAYeHUE B JKU3HEACATEIIBHOCTH OpraHu3Ma.
Hucaxapuapl: caxapo3a, MallbTO3a M JIAKTO3a. BocCCTaHaBIMBAKOIIUE H
HEBOCCTAaHABJIMBAIOIINE Aucaxapuabl. ['maponus aucaxapuaos. HaxoxaeHue B
npupoje U npuMmeHenue. llommcaxapuapl: KpaxMall, TJIMKOT€H U ILEJUTI0JIO3A.
CrpoeHne MakpOMOJEKYJ Kpaxmania, IIIMKOI€Ha U IEeJUTI0NIo3bl. Pu3ndeckue
CBOMCTBa Kpaxmaja ¢ ULEJUII0JI03bl. XHMHUYECKHME CBOWCTBA KpaxMmala:
TUJIPOJIA3, KAyeCTBEHHAs peakuus C HOoAOM. XUMHYECKHE CBOMCTBA
[EJUTIONO3bI: TUIPONU3, TMOodydeHue HPupoB 1ewnono3sl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN MIENK).

DKCIEpUMEHTAIIbHBIE METOAbl M3YUYEHUs BEUIECTB M HX IPEBPAILCHUIL:
pPacTBOPUMOCTb Pa3JIMYHBIX CIOUPTOB B BOJAE, B3aMMOJICHCTBUE ATaHONA C
HaTpUEM, OKUCJIEHHWE HTWJIOBOTO CIHUPTa B albAECTHJ Ha PACKAJIEHHON METHOMU
MIPOBOJIOKE, OKUCIEHHE HTUJIOBOTO CIHPTA AUXPOMATOM Kaius (BO3MOXKHO
WCIIOJIb30BaHUE BUIECOMATEPUAIIOB), KAUECTBEHHBIE PEAKIIMUA Ha adbACTUabl (C
ruapokcugom  guammuHcepebpa(l) u  rugpokcumom  menu(Il)), peakuus
rmnepuHa ¢ ruapokcuaom  meau(ll), xumudueckume CBOWCTBa pacTBOpa
YKCYCHOW KHUCJIOTBI, B3aMMOJIEMCTBHME pacTBOpa IUIIOKO3bl C THAPOKCHUIAOM
Menu(Il), B3aumoneiicTBue Kpaxmajnaa C MOAOM, PEIICHUE SKCIEPUMEHTAIBbHbBIX
3amay mo TemaMm «CrupTtel U QeHonb», «KapOoHOBbIE KHCIOTHL. CIIOXKHBIC
3UPBIY.

A3oTcoaepskalye OpraHuyecKue CoeJMHeHusl.

AMUHBI — OpraHMYecKHe TNPOW3BOJHBIE ammuaka. Kriaccudukamms
aMUHOB: anudaTuyecKue U apOMaTUYECKUE; TEePBUYHbIC, BTOPUYHBIC U
TpetuuHbie. CTpoeHHe MOJIeKYJ, oOmast popMyia, U3oMepusi, HOMEHKIIaTypa U
du3nyeckue CBOMCTBA. XHMMHUYECKOE CBOWCTBA alu(aTUYECKUX aMHUHOB:



OCHOBHBIE CBOMCTBA, aIKUIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMUHOB C
a30TucTor KUcnoTtor. Conu aaKuIaMMOHMUS.

AHWIMH — TMpEeNCTaBUTEIh AMUHOB apomaTudeckoro psga. CrtpoeHue
aHuiauHa. B3auMHOe BIMAHME Tpynnm aTOMOB B MOJIEKYJIE aHHWIIMHA.
Oco0eHHOCTH XMMHYECKUX CBOWCTB aHWIMHA. KadyecTBeHHbIE peakuuu Ha
anuauH. CrnocoObl MOJMydeHHs] M TpUMEHEHHE alu(aTUYeCKUuX aMHUHOB.
[TonyueHue aHmIMHA U3 HUTPOOEH30JIa.

AmMuHokucnoTel. Homenkiarypa u uzomepusi. OTaelbHble IPEeACTaBUTETU
0-aMUHOKUCIIOT: TJIMIHWH, aJaHuH. OU3u4ecKue CBOMCTBA aMHUHOKHUCIIOT.
XUMHUYECKHE CBOWCTBA AaMUHOKHCJIOT Kak aM(OTEPHBIX OPraHUYECKUX
COCIMHEHUMN, peaklusl MOJUKOHJCHCAIMU, OOpa30oBaHWE NENTUIHON CBS3H.
buonorndeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 TIETITHUIOB.

benku xak npupoansie nonumepsl. [lepBuuHas, BTOpUYHAsS U TPETHYHAS
CTPYKTypa O€JKOB. XHMMHUYECKHE CBOMCTBA OEJIKOB: THMIPOJIM3, JICHATYypaIus,
KaueCTBEHHBIC PEaKIIUU Ha OCIJIKH.

DKCIIepUMEHTAJIbHBIE METOIbl M3Y4YEHHUs BEIIECTB M WX MPEBpaIlCHUMN:
pacTBopeHHEe OCJIKOB B BOJE, JE€HATypalus OCJIKOB NMPU HArpeBaHWU, IIBETHBIC
peakiuu Ha OCJKH, peIICHHEe OKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaMm
«A3oTcoiepkaliue  OpraHuvecKkue  coenuHeHus» u  «Pacmo3HnaBanue
OpPraHUYECKUX COCTUHEHUIN.

BbicokoMoJieKysipHbIe COeTUHEHNS .

OCHOBHBIE TMOHATHS XMMHH  BBICOKOMOJIEKYJISIPHBIX  COEIWHEHUN:
MOHOMEp, TMOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIUMEpPU3AIUU, CPEIHSA
MoJiekyJsipHass Macca. OCHOBHBIE METOJBI CHUHTE3a BBICOKOMOJIEKYIISPHBIX
COCIMHEHUN — TIOJIMMEPU3aLIUS U TTOTHUKOHICHCAITHS.

[Nonumepubie Martepuanbl. [lmacTMacchl (MONUATUIICH, TOJMIPOIUICH,
NOJIMBUHWIXJIOPUI, TIOJUCTUPOJ, MOJIUMETHIMETAKPUIIAT, MOJIUKApOOHATHI,
noJimdTUIIeHTepeTanaT). Y Tunuzanus u nepepadoTKa I1acTUKa.

DOnacToMepbl:  HAaTypalbHbIH  KaydyK,  CHHTETHYECKHE  KaydyKd
(OyTagreHOBBIN, XJIOPOMPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHble (XJOMOK, IIEPCTh, IIENTK), HCKYCCTBEHHBIE
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETUUECKUE (KAIPOH U JIABCaH).

[Tonumepsl CHEUUATIBHOTO Ha3HA4YCHUS (teon, KeBJap,
AIIEKTPOIPOBOIAIIME TTOIUMEPHI, OMOpa3iaraeMble TTOJTUMEPHI).

OKCIEpUMEHTAJIbHBIE METO/bl M3YUYEHUS BEIIECTB M UX MPEBpAlCHUN:
O3HAKOMJICHHME C o0pa3liaMu TMPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IJJacTMAacc, Kay4yyKOB, PpEIICHUE OSKCIEPUMEHTAIbHBIX 3aJa4y 10 TeMe
«Pacrno3HaBaHuUe MJIaCTMACC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxxnenue monekynsipHod (HOpMyIbl OPTaHWMYECKOTO COCIMHEHHS I10
MAacCOBBIM JIOJISIM JJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXICHUE
MOJEKYISIpHON (OPMYJbl OPraHUYECKOrO0 COEIUHEHHS 1O Macce (00bEMY)
MPOJYKTOB CrOpaHusi, 0 KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB



peakiMu W/WIM UCXOAHBIX BEIIECTB, YCTAHOBIICHHE CTPYKTYPHOU (opMyssl
OpPraHUYECKOr0 BEIIECTBA HA OCHOBE €r0 XMMUUYECKUX CBOMCTB WM CHOCOOOB
MOJY4YEHUs, ONPEICIICHUE JOJIU BBIXOJA MPOAYKTAa PEAKUUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzamusa MeXOpeaQMETHBIX CBS3€H IIPU  U3YYEHUU OPraHUYECKOU
xumud B 10 Kjacce OCYIIECTBISETCS 4Yepe3 MCMIOJIb30BaHHE KakK OOIIMX
€CTECTBCHHO-HAYYHBIX MOHATHH, TaK W TOHSATUWA, NPUHATBIX B OTHAEIBHBIX
npeaMeTax €CTECTBEHHO-HAYUYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TIOHSTHUS: SBJICHUE, HAy4dHbIA (DaKT,
TUINIOTE3a, TEOpHs, 3aKOH, aHalu3, CUHTEe3, Kiaccudukaius, HaOJI0JICHUE,
U3MEpPEHHE, IKCIEPUMEHT, MOAEb, MOJICIUPOBAHUE.

®usuKa: marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYIa,
DHEPreTUYECKUM ypOBEHB, BEIIECTBO, TEI0, OO0BEM, arperaTHoe COCTOSHHE
BEIECTBa, (PU3MYECKUE BEIMYMHBI, CIUHUIIBI U3MEPEHUSI, CKOPOCTh, DHEPIus,
Mmacca.

buonorusi: kierka, opraHusMm, 3KOcuUcTeMa, Owocdepa, MeTaboIHU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBINA U TeTepoTPOdHBIN TUII MUTAHUS, OPOKECHHE,
dboTOCHHTE3, IbIXaHUE, OCJKU, YIJIEBOJbI, KUPbI, HYKJICUHOBBIC KHCJIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hble UCKOMIAEMBIE, TOTLIUBO.

TexHONMorus: MUIIEBbIE TPOAYKTHI, OCHOBBI PAlMOHAIBHOIO NHUTaHMUS,
MOIOIIME CPECTBA, MAaTEPHAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJOKOH.
11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI XUMHUM.

Atom. CocTtaB aTOMHBIX sA€p. XHUMHYECKUH »djaeMeHT. HM30Tomsl.
CtpoeHue 2IeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIEC UMCIIa. DHEPTETUUECKUE
YpPOBHH M TOAYpPOBHH. ATOoMHBIe opOutanu. Knaccudukamuss XUMHUYECKUX
2JIEMEHTOB (s-, p-, d-, f-amemenThI). Pacnpesenenue 3JIeKTPOHOB 10 ATOMHBIM
opOuTAIAM. DNEKTPOHHbIE KOH(PUTYpallid aTOMOB DJIEMEHTOB TIEPBOTO—
4eTBEPTOrO MEPUOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUU, DJIEKTPOHHBIC
KOH(MUTYypaliui HOHOB. DIEKTPOOTPUIIATEITHHOCTb.

Ileppuonnuecknit 3axkoH u llepuoaudeckas cucTEMAa XUMHYECKUX
snementoB  J[.M. MenneneeBa. CBsi3b  NEPUOJUYECKOTO  3aKOHA U
[lepronnyeckor CUCTEMBl XHUMHUYECKHUX 3JIEMEHTOB C COBPEMEHHOM TEOpHUEU
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHSI CBONCTB XHMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX MMH MPOCTHIX U CJIOKHBIX BEIIECTB MO TPYIIAM U
nepuosiaMm. 3HadeHue nepuogudeckoro 3akona J[.11. Meneneena.

XuMH4ecKas CBA3b. BHIBI XMMHYECKOW CBA3U: KOBAJICHTHAs, MOHHAas,
MeTajnyeckas. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOW CBSI3U: OOMEHHBIA U
JOHOPHO-AKLENTOPHBIA.  DHepruss W JAnuHa  CcBsa3u.  [lomsapHOCT®,



HAMpaBJICHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOW CBA3U. KpaTHble CBs3M.
Bonopoanas cBa3b. MexXMOIEKYIISPHbIC B3aUMOACHCTBUA.

BaneHTHOCTh M BaJE€HTHBIE BO3MOKHOCTHM aTOMOB. CBS3b JJIEKTPOHHOM
CTPYKTYpbl MOJIEKYJI C HMX TEOMETPUYECKUM CTpOoeHUEeM (Ha mpumepe
COEIMHEHUM 3JIEMEHTOB BTOPOT0O NEPHUOA).

[IpencraBieHne O KOMIUIEKCHBIX cOeIMHEHUAX. COCTaB KOMIIJIEKCHOTO
MOHA:  KOMIUIEKcoOoOpa3oBaTeiab,  JIMFAHAbl.  3HAY€HUE  KOMILUIEKCHBIX
coequHeHun. [IoHATHE O KOOPAWHALMOHHON XUMUH.

BemiectBa MOJEKYJIApHOTO M HEMOJEKYJISAPHOTO CTpOeHUA. Tumbl
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonsTue o gucnepcHeix cucremax. Mictuaneie pactBopsl. [IpencraBienue
0 KOJUIOMJIHBIX pacTtBopax. CrocoObl BhIpaKEHUs KOHIIEHTPAIIMU PAaCTBOPOB:
MaccoBasi J10J1s1 BEUIECTBA B pACTBOPE, MOJIsIpHAas KOHLeHTpauus. HacelieHHsie
Y HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTaioruaparsl.

Knaccudpukanmus W HOMEHKJIATypa  HEOPraHMYECKHUX  BEIECTB.
TpuBnanbHble Ha3BaHUS OTACIbHBIX MPEJACTABUTENICH HEOPraHMYECKUX
BEILECTB.

Knaccudpukanys  XMUMHUYECKUX  peakiuii B HEOPraHMYECKOW U
OPraHM4YeCKOM XMMHUM. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPaHECHUS
U TIPEBpAIlleHUs] DPHEPTrUU TMPU XUMUYECKHX peakuusx. TernoBbie 3P ¢heKTsl
XUMHUYECKUX peakuuil. TepMOXUMHUYECKUE YPABHECHUSI.

CkopocTh XMMHUUYECKOM peakuuu, €€ 3aBUCUMOCTb OT pPa3IMYHbIX
¢daktopoB. ['oMorenHsie u reTeporeHHbie peakuuu. Karanus u kaTaiu3aTopsl.

OOpatumble U HeoOpaTHUMbIE pEaKIUU. XHUMHYECKOE paBHOBECHE.
Koncranra xumuueckoro pasHoBecus. DakToppl, BIUAIOIIKE HA IOJOXKEHUE
XUMHUYECKOTO PABHOBECHS: TEMIIEPATYPA, NABJICHUE U KOHLUECHTPALUN BELIECTB,
ydyacTByromux B peakuuu. [Ipunuun Jle Hlartense.

Onextponutuyeckas nuccoruaius. CuibHbIE W CJIa0ble SJEKTPOIUTHI.
Crenenp auccommanuu. Cpena BOJHBIX pAacTBOPOB: KUCJIOTHAsl, HEUTpaibHAas,
menounas. Bopopoansiii mnokazarens (pH) pactBopa. I'maponu3 cosneit.
Peakmuu nonHoro oomeHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. (CTeneHb OKHUCIICHUS.
Oxkucnutens WU BOCCTaHOBUTENb. [Ipolecchl OKUCIEHUS W BOCCTAaHOBJIEHUS.
Baxxueiinme OKMCIUTENU M BOCCTAHOBUTEIW. MeToJd AJEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHbIE METOAbl M3Y4YEHUs BEUIECTB M WX MPEBpALCHUN:
pa3oKEeHUEe MEPOKCHIA BOAOPOJA B MPUCYTCTBUHM KaTAIM3aTOpa, MOJAEIHU
KPUCTAJIUTMYECKUX  PEMIETOK, MPOBEICHUE pEeaKUuid HOHHOro OOMeEHa,
ONPEAEIEHUE CPEABl PACTBOPOB C MOMOIIBI0 UHAUKATOPOB, U3YUYECHHUE BIUSIHUSA
pa3UyHbIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKON pEaKIUMu M TOJIOKEHHE
XUMHUYECKOTO PAaBHOBECHS.

Heoprannuyeckasi xumusl.



[Tomoxenne wHemetraiuioB B llepuoguyeckon CHUCTEME XHUMHUYECKUX
sanementoB J[.M. MenzaeneeBa M OCOOCHHOCTM CTPOEHUS HX aTOMOB.
dusnueckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (HAa MpUMEpE
KHCJIOpoJia, cephl, hocdopa u yriaeposa).

Bonopon. Ilonydenue, ¢puzndeckue U XUMUYECKUE CBOWCTBA: PEAKIIUU C
METaJJlaMd W HEMETAJUlaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. | WUAPUIBL.
TormnuBHBIE 3JIEMEHTHI.

lNanorensr. Haxoxnenue B npupoje, CiocoObl MoJydeHus1, Gu3ndeckue u
XUMUYECKUE CBOMCTBA. ["amoreHoBoAOPOIBI. Baxuenmue
KHUCIIOPOJICOZIEp)KAIle  CO€NMHEHUs1  rajoreHoB.  JlabopatopHele U
IPOMBIIIJICHHBIE CITOCOOBI MOTyUYeHHs TaoreHoB. [I[puMeHeHne rajJoreHoB U uxX
COCIMHECHUH.

Kucnopon, o30H. JlabopaTopHbie U MPOMBIIIUICHHBIE CIIOCOOBI MOTYUYCHUS
Kkuciioposia. Pu3nNvecKue U XMMUYECKUE CBOMCTBA U MPUMEHEHHUE KUCIIOpoaa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnenue B TIpuUpojie, CHOCOOBI TONy4deHUs, (UUUECKHE U
xumuueckue cBoictBa. CepoBogopon, cyiabduasl. Oxcun ceprui(IV), okcua
ceprl(VI). CepHucras u cepHas KUCJIOTHI U uX coju. OCOOCHHOCTU CBOMCTB
cepHoil KucnoThl. [IpumeHenune cepbl U €€ coeTMHEHUH.

Azor. Haxoxaenue B mpupoje, CIocoObl TOJNydeHHs, (U3MUECKHEe U
XUMUYECKHE CBOMCTBA. AMMUak, HUTpuAbL. OKcuapl a3zora. A30TUCTas H
a30THas KUCHOTHI W UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KHCJIOTHI.
[IpumeHeHue a30Ta ¥ ero COeIMHeHU. A30THBIE YI00pEHUSI.

®ochop. Haxoxaenne B mpupoje, crocoObl MoiyuyeHus, puznyeckue u
xumudeckue cBoiictBa. @ochuabt u dochun. Oxcunbl docdopa, dhochopHas
kuciota u e€ conu. Ilpumenenne dochopa u ero coenunennii. dochopHbie
yI0OpeHUSI.

VYrnepon, HaxoXJaeHHWE B TNpUpoje. AJUIOTPONHBIE MOIUGUKAIIH.
duznyeckue M XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yraepona(Il), okeua yrnepona(IV), yronbHas kucinoTa U e€
coiii. AKTUBHPOBAHHBIN yroiib, ancopouus. Dymnepensl, rpadeH, yraepoaHbie
HaHOTPYOKHU. [IpuMeHeHNe MPOCTHIX BEIIECTB, OOpPa30BaHHBIX YTIEPOIOM, H
€ro COCIMHECHHM.

Kpemunii. Haxoxxnenue B mpupoje, CiocoObl MOMyYeHus, PU3NYECKUe u
xumuyeckue corctBa. Okcua kpeMuusi(IV), kpemHueBasi KUCIOTa, CUIIUKATHI.
[Ipumenenue kpeMHHsi U ero coeauHeHuil. CTEKJIO, €ro MOJy4eHUe, BUIbI
CTEKJIa.

[Tonoxenne wMetamuioB B llepuognueckor cucTeMe XHMHUYECKUX
sneMeHTOB. (OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX O00O0JIOYEK AaTOMOB
MetamuioB. O6mue Gu3ndecKkre CBOMCTBAa MeTaioB. [[puMeHeHne MeTamioB B
ObITy U TexHuke. CIiiaBbl METAILJIOB.

DNEeKTPOXUMUUYECKUN psAll HanpspkeHuM wmetamioB. OOmme crnocoObl
MOJTyYEHUSI METaJIJIOB: TUAPOMETAILTYPrusl, MUPOMETAILTYPTHUs,



anekTpoMeramtyprud. Ilonsatue o koppo3un MetamioB. CrocoObl 3aUIUThl OT
KOpPPO3UHU.

O6mas xapakrepuctuka metaioB [A-rpynnel Ilepuoanueckoil cuctemsl
XUMUYECKUX 2JJIeMeHTOB. Harpuii u kanwmii: mnonydenuwe, (QuU3Uyeckue Hu
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MMPOCTHIX BEIIECTB U UX COEAUHEHU.

O6mas xapakrepuctuka MetamioB [IA-rpymnmnsl [lepuonnueckoit cuctemsl
XUMUYECKUX JJIEMEHTOB. MarHuii W KajblUid: TOJydeHue, (pusmdeckue u
XUMUYECKUE CBOMCTBA, NPHUMEHEHUE IPOCTBIX BEIIECTB M HMX COEOUHEHHM.
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHUNA: TonydyeHue, (QuU3MYecKkue U XUMUYECKHE CBOWCTBA,
NpUMEHEHHE MPOCTOro BEIIECTBA U €ro coeluHeHuil. AMQoTepHble CBONCTBA
OKCHJIa ¥ TUAPOKCUA aTFOMUHUS, TUAPOKCOKOMILIIEKCHI aIFOMUHUSA.

OO6mast xapakTepucTHKa MeTauioB moOouHbx mnoAarpynn (b-rpymm)
[lepuoanveckoi cUCTEMbI XUMHUUYECKUX 3JIEMEHTOB.

Pu3nuecKkrue 1 XMMUYECKHE CBOMCTBA XpOMa M €ro coeanHeHnil. OKCUIbI
u ruapokcubl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl U 1UXpomMaThl, UX
OKHCIIUTENbHBIE CBOKCTBA. [lolyueHrne U npuMeHEHNE XpoMa.

@u3nueckne M XMMHYECKHME CBOMCTBA MApraHla M €ro COEIUHEHUM.
Baxneiimue coenunenuss wmapranua(ll), mapranna(IV), wmapranna(VIl) wu
mapranna( VII). [lepmadranaT kanus, ero OKUCIUTEIbHBIC CBOHCTRA.

dusnyeckue M XUMHYECKME CBOMCTBA JKejle3a U €ro COCIUHEHUM.
Oxcuabl, tuapokcuasl u conu skene3a(ll) u xenesza(Ill). Tlomyduenue wu
IIPUMEHEHHUE JKEJIE3a U €r0 CIUIaBOB.

dusnyeckue U XMMHYECKHE CBOWCTBA MeIU U €€ coeauHeHuil. [lonyuenue
Y IIPUMEHEHHUE MEJIU U €€ COEIUHEHUN.

[uuk: momydenue, ¢uznueckrue M XMMHUYECKHE CBONCTBA. AMdoTepHbIe
CBOWCTBA OKCHJA MW THUAPOKCHAA [IMHKA, THUIPOKCOKOMIUIEKCHI IIMHKA.
[IpumMeHeHne nMHKa U €T0 COEAUHEHUM.

DKCIEpUMEHTAIIbHBIE METOJAbl M3YYEHUS BEIIECTB M WX IPEBPALICHUN:
u3ydeHue oOpaslioB HEMETaIOB, FOpeHue cepbl, docdopa, xene3a, MarHus B
KHUCJIOPOZIE, U3Y4YEHHUE KOJUICKIMM «MeTamibl M CIUIaBbl», B3aUMOJACHCTBHE
HICJIOYHBIX W LICJIOYHO3EMENBbHBIX METAUIOB C  BOAOHM  (BO3MOXHO
WCIIOJIb30BAaHUE BUJEOMATEPUAIOB), B3aMMOJCHCTBUE LMHKA M JKejle3a C
pacTBOpaMy KHUCJIOT M WIEJIOYEH, KaYECTBEHHBIC PEAKIIMM HA HEOPraHUYECKHUE
AQHUOHBI, KAaTMOH BOJAOPOJAa W KATHOHBI METAUIOB, B3aMMOJEUCTBHUE
TUAPOKCUAOB AIIOMUHHMS M IIUHKA C PaCTBOPAMM KHCJIOT M IIEJIOYEH, pEIICHHE
AKCIIEPUMEHTAIBHBIX 3a/1a4d 1o TeMaM «['anorensn», «Cepa U €€ coeqUHEHUN»,
«A30T U ¢ochop u uX coeguHEHUs», «MeTamibl TJAaBHBIX MOATPYIIDY,
«Mertamisl TOOOYHBIX NOATPYIID».

XUMHUSA U KU3Hb.

Ponp xumum B oOecriedeHMH YCTOMYMBOIO pa3BUTUS YEJIOBEYECTBA.
IlonssiTHE ©0 HAay4dHBIX METOJAX TMO3HAHMS M METOHOJIOTMM HAy4HOIO
HCCIICIOBAHUS. Hayunsie IPUHLHUIIBI OpraHu3alun XUMHUYECKOTO



npou3BojicTBa. [IpombllIeHHBIE CIOCOOBI TOJYYEHUS Ba)KHEUIMX BEHIECTB
(Ha mpuMepe TPOU3ZBOACTBA AaMMMAaKa, CEPHOW KHUCIOThI, METaHOJA).
[IpompblinieHHbIE CIIOCOOBI MOJYYEHUSI METAUIOB M CIUIABOB. XUMHUYECKOE
3arpsiI3HEHUE OKPYXKAIolIel cpeapl U ero mnocieAactBuss. Poib xumuum B
o0ecrieYeHUr YHEPreTUIECKON O€30MacHOCTH.

XuMHusl W 310poBbe 4enoBeka. JlekapcrBeHHble cpencrtBa. [Ipasuia
WCMOJIb30BAHUS JIEKAPCTBEHHBIX IMpemapaToB. Ponb XWUMuM B pa3BUTUU
MEIUIIVHBI.

XUMHUS MUIINA: OCHOBHBIC KOMIIOHEHTHI, MUIIEBbIC 100aBKU. Poib xumuu B
obecrieueHr U MUIIEBON O€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctBa. beitoBas xumus. [Ipasuia
0€30MacHOr0 MCIOJIb30BaHUs TIpenapaToB OBITOBOM XWMHH B IOBCEIHEBHOMU
KHU3ZHU.

XuMHUST B CTPOMUTEILCTBE: BAXKHEWIIIME CTPOUTEIBHBIE MAaTEpHUaIbI
(emeHT, OeToH).

XuMHusT B CEIbCKOM XO3siicTBe. OpraHuyeckue W MHUHEpPAIbHBIC
yI00peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEpUalibl, KPaCKH, CTEKJI0, KEpaMuKa.
Marepuansl aiist 3neKTpoHuky. HanHoTexHomoruu.

Pacuérnble 3agaun.

Pacuéthi: Macchl BemecTBa Wik 00bEMa Tra30B MO0 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O00BbEMY OJIHOTO M3 YYACTBYIOUIUX B PEAKIMU BEIIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEIIECTB MMEET NMpUMecH, Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOJYKTa
peakiuu, €clii OJHO M3 BEUIECTB JaHO B BUAE pacTBOpa C ONPEACIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BENIECTBA, MACCOBOM JIOJU W MOJSPHOMU
KOHLICHTPALlMM BEIIECTBA B PACTBOPE, AOJM BBIXOAA MPOAYKTA pPEaKUUU OT
TEOPETHYECKH BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanmst MeXNpenMETHBIX CBs3e TMpU  U3yYeHUW OOmmedl u
HEOpPraHW4YeCKOM XMMUU B 11 Kiacce OCYIIECTBISIETCS 4Yepe3 HCIIOJIb30BAHUE
KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSATUN, TaK W TOHATUN, TPHHITHIX B
OTJAEJBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT' O IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE TIOHSATHUS: SBJICHUE, HAy4YHBIA (aKT,
TUINOTE3a, TEOpHsl, 3aKOH, aHallu3, CHUHTE3, KiIacCcU(pUKaAlUs, MEPUOAUYHOCTD,
HaOJIIOICHNE, U3MEPEHHE, SKCTICPUMEHT, MOJIEITb, MOICIMPOBAHHE.

®usuka: marepus, MHKPOMHUP, MAKpPOMHUP, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, WOH, W30TOIIbl, PAaJHOAKTUBHOCTb, MOJEKYJA, JIHEPreTUUECKUN
YpOBEHb, BEIIECTBO, TeJIO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA,
UJCaNbHBIA Ta3, (U3MYECKUE BEIMYHMHBI, EIUHUIBI H3MEPEHHS, CKOPOCTh,
JHEprus, Macca.



buonorusi: kierka, opraHusMm, 3KOocucTeMa, Ouocdepa, MeTab0IU3M,
MaKpo- U MHKPORJIEMEHTHI, OCIKHU, KUPbI, YIIEBObI, HYKIEUHOBBIC KHUCIIOTHI,
(dbepMEeHThI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJBI, IOJE3HBIE HCKOIMAeMbIe,
TOTUTMBO, PECYPCHI.

TexHonorus: XAMHAYECKast MPOMBIILIEHHOCTb, MeTaJuTyprus,
CTPOUTENIbHBIE MaTepHualbl, CEIbCKOXO35UCTBEHHOE MPOU3BOJICTBO, IMHIIECBAs
MIPOMBINIJIEHHOCTh,  (papMalleBTHUECKass MPOMBIIIIEHHOCTh, TPOU3BOJICTBO
KOCMETHUYECKHX TMpEenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB,
ANIEKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJOTUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA TIIPOI'PAMMBI 110
XUMHUM HA VYIJIYBJIEHHOM VYPOBHE CPEIHEI'O OBHIET'O
OBPA30BAHMUS

JJUYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBHM € CHUCTEMHO-AEATEIBLHOCTHBIM IOJXOJI0OM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPEHETrO
oOmiero o0Opa3oBaHUs BBIJICJICHBI CIICAYIOIMIME COCTABISIONINE: OCO3HAHUE
0OyJarolmUMHCST POCCUHCKONW T'pakIaHCKOW HWJICHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO,  CAMOCTOSITEILHOCTH M CAMOOIPEESICHUI0;  Halluuue
MOTHBallMM K OOYYEHHIO; TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIUXCs
PYKOBOJICTBOBAThCSl TMPUHATHIMH B OOINECTBE TMpaBWIaMU M HOPMaMH
MOBEJICHUS; HAIMYKE TTPABOCO3HAHUS, IKOJIOTHYECKONU KYJIbTYPhI; CIIOCOOHOCTD
CTaBUTH ICJIM ¥ CTPOUTD KU3HECHHBIC TIJIAHBI.

JIM4HOCTHBIC PE3ybTaThl OCBOSHUS TMpeaMera «XUMHUS» OTPaKaroT
c(hOpMHUPOBAHHOCTH OIBITA TTO3HABATEIILHON M TPAKTUYECKOW IeATEeIbHOCTH
o0ydJaromuxcs B Mpoliecce pean3aiiu 00pa3oBaTeIbHON JICITEIIBHOCTH.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHMS TMpEIMeTa «XHUMHSI» OTPaKaroT
c(hOpMHUPOBAHHOCTh OIBITA TO3HABATEIILHON M TPAKTUUYECKOW IeATEeIbHOCTU
o0ydJaromuxcs B MpOIecce peain3anuu 00pa3oBaTeIbHON NeATeIbHOCTH, B TOM
YHCJIE B YACTHU:

1) rpa:x1aHCKOTrO BOCIIMTAHMS .

OCO3HAaHHA  OOYYAIOMIMMHKCS  CBOMX  KOHCTHTYIIMOHHBIX IIpaB |
00s13aHHOCTEH, YBOXKCHHS K 3aKOHY U MTPABOIIOPSIIKY;

IPEACTaBICHUS O CONHAIBHBIX HOPMax M MpaBHIaX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEILHOCTH MPU CO3JAaHUU
y4eOHBIX MTPOCKTOB, PECIICHUH YUYSOHBIX M MO3HABATEIIBHBIX 3a/1a4, BBIMOJTHESHUH
XUMHUYECKUX SKCIICPUMCHTOB;

CITIOCOOHOCTH TIOHMMAaTh M NPUHUMATh MOTHBBI, HAMEPCHUS, JIOTHKY M
apryMEHTBI IPYTUX P aHAIN3E PA3IMUYHBIX BU0B YICOHOU JICITCIIBHOCTH,

2) NIaTPUOTHYECKOT0 BOCTIMTAHUS:

IICHHOCTHOT'O OTHOIIEHUS K HMCTOPUYECKOMY W HAYYHOMY HACJIEIUIO
OTECUYSCTBCHHOMN XMMUH;



YBaXXEHHUS K MPOIECCY TBOPUECTBA B OOJACTHU TECOPUM M MPAKTUUYECKOTO
MPUIOKEHUS] XMMHH, OCO3HAHUSI TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTat
JUIMTENIBHBIX HAOMIOJEHUM, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX IOUCKOB,
MTOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

UHTEpECa M TO3HABATEIBHBIX MOTHBOB B MOJYYEHHUHM M TMOCIEAYIOIIEM
aHanuze  uHGOpPMAIMM O  TEPEAOBBIX  JOCTH)KCHHUSX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH  OIIEHHMBATh CUTYyalldd, CBA3aHHbIE C XUMHYECKUMHU
SIBJICHUSIMH, U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPATIbHO -
HPaBCTBEHHBIC HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYNKHA CBOUX TOBapHUIIEH C
MO3UIIMA HPABCTBEHHBIX W TIPABOBBIX HOPM H ¢ YYETOM OCO3HAHUS
ITOCJIEICTBUM MOCTYIIKOB;

4) dopmMupoBaHus KYyJbTYPBbI 310POBbS:

MOHUMAaHUSI IIEHHOCTEW 3J0pOBOTO U 0Oe30macHOro oOpa3a >KHU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (pU3UUECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOJIro/ICHUsT TpaBWJI 0€30MacHOTO OOpallleHHWs] C BelleCTBaMU B OBITY,
MOBCEJHEBHOM KU3HU, B TPYJOBOU €ATEIBHOCTH;

NMOHWMAaHUS IEHHOCTU TIPaBUJI HMHIAUBUAYAIBHOTO W KOJJIEKTHBHOTO
0€301acHOTO TOBEJICHHUS B CHUTYalUsIX, YTPOXKAIONIUX 3I0POBBI0 M JKU3HU
JIIOeH;

OCO3HAHUSA  TMOCJIEACTBUM M HENPUITHS  BPEAHBIX  MPUBBIYEK
(yrmoTpebeHus aqKoroJisi, HAPKOTHKOB, KypeHHS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEIOBATEIIHCKON
NEATeIbHOCTH, OOINECTBEHHO IIOJIC3HOM, TBOPYECKOM HW JAPYTHX BHAAX
JeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE YYacTUE€ B PEIICHUM TMPAKTHYECKUX 3a7ad
COIIMAJIbHOM HAIMPaBJICHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

UHTEpeca K MPaKTHUYCCKOMY H3YYEHHIO MPOdecCHil pa3IudHOro poja, B
TOM YHCJI€ Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUU MO0 XUMUU;

YBOKEHUS K Tpydy, JIOASIM TpyJda ¢ pe3yJbTaTaM TPYI0BOU
JeSTEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBUIYAJIBHOM TpaeKTOPUU
oOpa3oBanus, Oyaymeld mpodeccuu W peaau3anui COOCTBEHHBIX >KM3HCHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUM, HHTEPECOB
1 MoTpeOHOCTEH 00111eCTBa;

6) ’K0JIOrn4eCcKOro BOCIIMTAHMS

9KOJIOTHYECKH 11€JIECO00PAa3HOT0 OTHOIICHHUS K MPUPOAE KaK MCTOYHUKY
CYIIIECTBOBAHMS KU3HU HA 3eMIIE;



MMOHUMAaHMS TJI00ABHOIO XapakTepa SKOJOTHMYECKUX MpoOJieM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATIbLHOM CpEIbl;

OCO3HAHUS HEOOXOAMMOCTH HCIIONB30BaHUSA JOCTWXKEHUM XUMHUU JJIs
pelIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOJOTOIBE30BaAHNUS;

AKTUBHOT'O HENPUATUS JEUCTBUU, IPUHOCAILIMX BpEd OKPYKAKOLIEU
MIPUPOJIHOM Cpelie, YMEHUS TPOTHO3UPOBATH HEOJArONPUSITHBIE IKOJIOTHUECKUE
MOCJICICTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATH UX;

HaJU4Us  Pa3BUTOIO  AKOJOTHYECKOTO  MBIIUICHUS, AKOJOTHYECKOM
KyJbTYpbI, OMNbITA JEATCIBHOCTH JKOJOTHUYECKOW HAIPaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B MO3HABATEIbHOW, KOMMYHUKATUBHOM U COLIMAIBHOM
paKTUKE, CHOCOOHOCTM W YMEHHS AaKTUBHO TMPOTUBOCTOSTH WEOJIOTHU
xemo(pobuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTHKH,

MOHUMaHUs CHeUUKA XUMUU KaK HayKH, OCO3HaHHS €€ poJiu B
dbopMupOBaHUY PAIMOHATBLHOTO HAYYHOTO MBIIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBICHUs 00 OKpPYKAIOIIEM MUPE KaK O €UHCTBE MPUPOIbI M YEIIOBEKa, B
MO3HAHWKM TPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUU MPOOJIEM COXpaHCHUS
IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOMU
UUMBWIN3AlMNA: B €€ T'YMAaHUCTUYECKOW HAINpPaBICHHOCTH M Ba)XHOW pOJIL B
CO37aHUM HOBOW 0a3zbl MaTEepHATbHOW KYyJIbTYPhl, B pEHICHUH TI00aTbHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, HHEPreTUYECKOM,
NUIIEBOM W  DKOJIOTMYECKOW O€30MacHOCTH, B PA3BUTUU  METUIUHBI,
00€eCIeueHNH YCIOBHM YCIIEIIHOTO TPYAa U SKOJIOTUYECKU KOMGMOPTHOMN KU3HU
Ka)KJI0T0 WIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHONW TI'PAMOTHOCTH: NOHUMAHHUS CYLUIHOCTH METOAO0B
MO3HAHUS, UCIOJIB3YEeMBbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTHU
WCIIOJIb30BaTh TOJydaeMble 3HAHUA JUIsl aHalW3a W OOBSICHEHHS SIBICHHIA
OKPYKaIOUIEro MUpa M MPOUCXOMSIINX B HEM HU3MEHEHUW, YMEHUS JeNaTh
000OCHOBaHHBIC 3aKIIOUEHUS HAa OCHOBE HAyYHBIX (PAKTOB W HMEIOIIHUXCS
JAHHBIX C LIEJIbIO MOJIYYEHHUSI TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CaMOCTOSATENBHO HCIONB30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOU IESITENbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO W
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUM MO XHMHUU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMM;

UHTEpeca K  OCOOGHHOCTSIM  Tpyla B  pa3luuyHbIX  cdepax
npo¢eCCUOHANIBHON JIEATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHBI



MeranpenMeTHble pe3yiabTaThl OCBOCHHS MPOrpaMMbl IO XUMHUU Ha
YPOBHE CPEeIHETO 00111er0 00pa30BaHUs BKIIOYAOT:

3HauYMMble I (QOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOy4arOIIUXCS
MEXIUCUUTUIMHAPHBIE (MeXIpeIMETHBIE) oO11IeHay YHbIC TIOHSITHS,
OTpaXKaroIIue IEJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa U CHEeUU(PUKY METOJ0B
MO3HAHUS, MCIOJIB3YEMBIX B €CTECTBEHHBIX Haykax (Marepus, BEIECTBO,
SHEPrus, SIBJICHUE, MPOIECC, CUCTEMAa, HAy4YHBIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEOBaHUE, HAOJIOJICHUE, H3MEpEHUE,
AKCTIEPUMEHT U JPYTrue);

YHUBEpCaJIbHbIE y4eOHbIC JTEUCTBUS (mo3HaBaTeIbHBIC,
KOMMYHHUKATUBHBIC,  PEryJsTUBHBIE), oOecneuuBawime GopMUpPOBaHUE
(GyHKIIMOHAIBHOM TPAMOTHOCTH Y COIMATILHON KOMIIETEHIIUU 00YyYaroIINXCs;

CIOCOOHOCTH o0yyJarommuxcs HCIIOJIb30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUA U  yHUBEpCAJbHBIC
ydeOHbIe IEWCTBUS B MIO3HABATEIILHOM U COIIMAIBHOM MPAKTHKE.

MeranpenMeTHbie pe3yJbTaThl OTPAXKalOT OBJAJECHUE YHUBEPCATHHBIMU
y4eOHBIMHM  TI03HABaTCJIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJSITUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOSITeIbHO  (OPMYJIHUPOBATh W aKTyalM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpEeAeysaTh LEJIH JEATEIbHOCTH, 3ajlaBas IMapamMeTpbl U KPUTEPUH HX
JTOCTUKEHUSI, COOTHOCUTb PE3YyJIbTaThl JAESATEIbHOCTH C IOCTABICHHBIMHU
LETISIMU;

UCIIOJIb30BaTh MPU OCBOCHUW 3HAHUUI MPUEMBI JIOTUUECKOTO MBIIUICHUS:
BBIJICTIATh XapaKTEePHbIC MPU3HAKU MOHSITUM U YCTAaHABIMBATh UX B3aUMOCBS3b,
UCITIOJI30BaTh COOTBETCTBYIOIIKE TTOHATHUS JIJI1 OOBSICHEHUS OTACIIBHBIX (DAKTOB
U SIBJICHUI;

BBHIOMpATh OCHOBAaHHMS W KPUTEPUU IS KIacCU(PUKAIMA BEHIECTB U
XUMHUYECKHUX PEaKIUi;

yCTAHABIUMBATh MPUYMHHO-CICICTBEHHBIC CBS3M MEXKIYy H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJeHUsI (MHAYKTUBHBIC, IETYKTHUBHBIC, I10
aQHAJIOTUH), BBIABISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYUS] B pacCMaTpPUBAEMBbIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

NPUMEHSATh B MpoOIlecCe  TO3HAHUS  HCIOJB3yeMble B XUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TNPEoOpa3oBBIBATh  MOJICIBHBIC
MPEJCTaBICHUS] — XUMHUYECKUM 3HaK (CHMMBOJ) OJJIEMEHTa, XUMHYECKas
dopmyna, ypaBHCHHE XHMHYECKOH PpEAKIIMH — TPH PEIICHHH YYCOHBIX
MO3HABATEIbHBIX U MPAKTHYECKUX 3ajiay, MPUMEHSITh Ha3BaHHBIC MOJICIbHbBIC
MPEICTaBICHUS JJIsI BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIIECTB
Y XUMHYECKUX PEAKIIUH.



2) 0a3oBbIe HCCIeA0BaATEIbCKUE IeHCTBUS:

BJIAJI€Th OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB U XUMUUYECKUX
peaxkuuu;

dbopmynupoBaTh €AW M 3aJa4d  KHCCJIEJAOBaHUS, MCIOJIb30BaTh
MOCTaBJICHHBIE M CAMOCTOATENBHO C(HOPMYIMPOBAHHBIE BOMPOCHI B Ka4e€CTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJIsi POPMUPOBAHUSI TUIOTE3BI IO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

BJIAJIETh HABBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U TPOBEICHUS
YUCHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBAaTh yMEHHUs HAOI0AaTh 3a
XOJIOM  TMpOIecca, CaMOCTOSITEbHO  MPOTHO3MPOBATh €0  pe3yjbTar,
dbopmynupoBaTh 00OOIIEHHUS W BBIBOJBI OTHOCUTEIBHO JIOCTOBEPHOCTH
pPEe3yIbTATOB MCCIEIOBAHUSI, COCTABIISITh OOOCHOBAHHBIM OTYET O MPOJICIIAHHOM
pabore;

npuoOperaTth ONBIT YYCHUYECKOW HCCIEOBATEILCKOM W IPOCKTHOMN
JEATeITbHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ad, MPUMEHCHHIO Pa3IMYHBIX
METO/IOB MTO3HAHUS.

3) paboTa ¢ unpopMmaumeii:

OPUEHTHPOBATLCS B PA3IMYHBIX HMCTOYHHKAX WHOOpManuu (HAy4YHO-
HOMYJIsIpHAsl JIUTEpaTypa XMMUYECKOTO COJEpX aHUs, CIPaBOYHBIE IMOCOOUS,
pecypcel HTepHEeTa), aHanmu3upoBaTh UHPOPMALIUIO PATMYHBIX BUJIOB U (OpM
peACTaBICHUS, KPUTHUYECKHU OIICHUBATh eé JOCTOBEPHOCTD U
HEMIPOTHUBOPEUYUBOCTH;

bopMyIHpOBaThH 3aMPOCHl U MPUMEHSTh Pa3IUUYHbIE METOJIbI IPHU MOUCKE U
orbope wuH(pOpMAIUK, HEOOXOIUMOW IS BBITIOHEHUS Y4YeOHBIX 3ajaad
OIPEAECIIEHHOTO TUIIA;

IpUOOPETaTh OMBIT MCHOIB30BaHUS HUH(YOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM,;

CaMOCTOATEILHO  BBIOMpATh ONTUMAJIBHYIO (GOpMY TpeICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCTIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBA mpu pabore ¢
XUMHYECKOW WH(GOpMAIMeil: MPUMEHATh MeXIpeaMeTHole ((usudyeckue wu
MaTeMaTW4ecKue) 3HAKM W CHMBOJBL,  (GopMmynbl, abOpeBUATYpHI,
HOMEHKJIATYpY;

UCII0JIb30BAaTh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATJISITHOCTH.

KoMMyHHKaTHBHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

3a/1aBaTh BOIPOCHI MO CYHIECTBY 0OCYK/1ae€MOIl TEMBbI B XOJI€ Juajiora
W/WJIN TUCKYCCHH, BHICKA3bIBATh UCH, (OPMYIUPOBATH CBOU MIPEIIIOKCHHUS
OTHOCHUTEJIBHO BBIMOJHEHUS IPEAJIOKEHHOMN 3a/1a4H;

BBICTYNATh C MpEe3eHTalMel pe3yJbTaTOB MO3HABATEIBHOU JIESITENBHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEpPCTHUKAMHU MpH
BBIMIOJIHEHUM ~XMUMHUYECKOTO0 AKCHEPUMEHTa, MPaKTUYEeCKOW paboThl 1O
MCCIIEIOBAHUIO CBOWMCTB M3Y4YaeMbIX BEILIECTB, peaiM3allUd YUYeOHOTO MPOEKTA,



u (opMynHpOBaTh BBIBOJBI IO peE3yJbTaTaM MPOBEIEHHBIX HCCIIEI0BAHUM
MyTEM COIIACOBAHMS MO3UIIMI B X0J€ 00CYX ACHHUSI 1 OOMEHAa MHEHUSAMH.

PeryiasiTuBHbIC YHHBEpPCAJIbHbIC Y4eOHbIC ACHCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILIECTBIISITH CBOIO IO3HABATEIIBHYIO
NEATENIbHOCTh, ONpenesAs €€ Lenu M 3aJa4yd, KOHTPOJHMPOBATH U IO MEPE
HEOOXOIUMOCTH KOPPEKTUPOBATH MpEJIaraéMblil aJrOpuT™M JIEUCTBUMA IpHU
BBINIOJIHEHUM YYE€OHBIX M HCCIEOBATEeNIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ (exTUBHBIN cnocod MX peleHus ¢ y4€TOM TOJYyYEHHs] HOBBIX 3HaHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBIIITh CAMOKOHTPOJIb AEATEIbHOCTH HAa OCHOBE CAMOAHANIM3a U
CaMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATHI

[IpeanmeTHble  pe3ynbTaTbl OCBOEHUS IPOrpaMMbl IO XUMHUHM Ha
yriayOJaEéHHOM ypOBHE Ha YpOBHE CpeAHero o0iiero oOpa3oBaHUs BKIIOYAIOT
cneruuyeckue s yueOHOro npeaMera « XuMus» HaydHbIe 3HAHUSI, YMEHUS U
CIOCOOBI ICUCTBHI IO OCBOCHHIO, MHTEPIPETALUU U TTPEOOPa30BaHUIO 3HAHUM,
BUJIbI JEATEIbHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS U NMPUMEHEHUIO 3HAHWI B
Pa3TUYHBIX YYEOHBIX CUTYalMsIX, @ TAKXKE B PEATbHBIX KU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX C XUMHUEW. B mporpaMme no XMMHUU MNPEIMETHBIE PE3YJIbTATHI
IPEICTABIIEHBI 110 TOJaM U3Y4YECHHUS.

10 KITACC

IIpenmeTHble pe3yibTaThl OCBOEHHs Kypca «OpraHudeckas XUMHUS»
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEACTABIECHUI: O MECT€ U 3HAYEHHUU OpraHUYeCcKOMN
XMMHHU B CHCTEME €CTECTBEHHBIX HAYK U €€ POJIM B 00ECIEUYEHUN YCTOWYMBOTO
pa3BUTHUS YEIOBEUYECTBA B PEIICHUU MPOOIEM 3KOIOTMUECKON, SHEPreTHYeCKON
M TUIIEBOM 0€30MacHOCTH, B PAa3sBUTUM MEAMIMHBI, CO3/aHUU HOBBIX
MaTepUaoB, HOBbIX HCTOYHMKOB SHEPrUH, B OOECINEUYEHHUU PALMOHAIBHOTO
HpUPOJOTIONb30BaHMsl, B (OPMUPOBAHUK MHUPOBO33PEHUS U OOIIEH KyJIbTYphI
YelOBeKa, a TaKXKe DSKOJOTMYECKH OOOCHOBAaHHOIO OTHOLICHUS K CBOEMY
30POBBIO U IPUPOIHOU CpeELE;

BIAJCHUE CUCTEMOM XHMMYECKHMX 3HAHMM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIINE IOHATHS — XMMHUYECKMM DJJIEMEHT, aToM, sApO W
DIIEKTPOHHAst 000JOYKa aroma, S-, P-, d-aToMHBIE OpOWTAM, OCHOBHOE W
BO30YXAEHHOE COCTOSIHMS aToMa, TMOpUAM3aIMs aTOMHBIX OpOuTanel, HOH,
MOJIEKYJA, BaJE€HTHOCTb, JJEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIICHHUS,
XHUMHYECKasi CBS3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA OO0BEM, YIiaepOJHBIH
ckener, (yHKIMOHANbHAS TpyNMHa, paguKan, CTPYKTYpHbIE (OPMYIIbI
(pa3BépHyThble, COKpall€HHBIC, CKEJIETHBIE), W30MEPHUS CTPYKTypHas H
IIPOCTPAHCTBEHHAs (F€OMETPUYECKas, ONITUYECKAsS), NU30MEPBI, TOMOJIOTUYECKUI
psA, TOMOJIOTH, YIJIEBOAOPOABI, KACIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE
COEMHEHNS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISPHBIC
COEIMHEHUs; TeOopuH, 3aKOoHbl (mepuommueckuii 3axoH . WM. MeHnnueneena,



TEOpHUs CTpoeHUs1 opranndeckux Bemniects A. M. ByTiepoBa, 3aKkoH coxpaHeHUs
MaccChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS SHEPTUU MPU XUMUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKU I SI3BIK XUMUU,
MUPOBO33PEHUYECKHUE 3HAHUS, JIeXkKAI[Ue B OCHOBE MOHUMAaHUS MPUYUHHOCTH U
CUCTEeMHOCTH XUMHUYECKUX SBJICHUN; TMPEICTABICHUS O MEXaHHU3Max
XUMUYECKHUX peaKkIui, TEPMOAMHAMUYECKUX u KUHETUYECKUX
3aKOHOMEPHOCTSX HMX NPOTEKaHUs, O B3aUMHOM BJIMSIHUM aTOMOB WM TpYI
aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIA U ME30MEPHBINA 3P(DEKThI, OpUEHTAHTHI | 1
Il pona); dakromornyeckue CBEJACHUS O CBOWCTBAxX, COCTaBe, MOJYYCHUU U
0€301MacHOM HCTOJb30BAaHUN BAXKHEHUIIIUX OPraHUYECKHX BEIIECTB B OBITY U
MPAKTUUYECKON JeATeIbHOCTH 4YeJOBeKa, OOIIMX Hay4YHBIX MPHUHIUIIAX
XUMUYECKOT0 TPOU3BOJACTBA (HA TMpUMEpEe MPOU3BOJCTBA  METaHOIA,
nepepadboTku HeDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTePHbIE MPU3HAKU TMOHSITHH,
yCTaHABJIMBATh UX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE TMOHSATHUS
IIPY OMKMCAHUU COCTaBa, CTPOEHUS M CBOMCTB OPraHUYECKUX COESTUHCHHU;

c(hOopMHUPOBAHHOCTH YMEHHIA:

UCITIOJIB30BaTh XUMHYECKYIO CUMBOJIMKY JIJISI COCTABJICHUSI MOJICKYJISIPHBIX
U CTPYKTYpHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJICTHBIX) (hopMyl
OpraHWYECKUX BEIIECTB;

COCTaBJSATh YPAaBHEHHUS XUMHUYECKUX PpEAKUUA U PACKPBIBATh UX
CYIIHOCTb:  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAaKUUi  MOCPEICTBOM
COCTAaBIICHHUS AJIEKTPOHHOIO OajlaHca ITUX peaklui, peakiuii HOHHOTO OOMeHa
IyTEM COCTaBJIEHHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHU;

U3rOTaBIMBAaTh  MOJEIM  MOJEKYJ OpPraHMYEeCKHMX  BEIIECTB IS
WUTIOCTPAMU UX XUMUYECKOTO0 U IPOCTPAHCTBEHHOI'O CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHUN: YCTaHaBJIMBATh NPUHAJIE)KHOCTh
U3YUYEHHBIX OpPraHUYECKUX BEIIECTB [0 HX COCTaBy M CTPOCHUIO K
ONpeNeNEHHOMY KJIacCy/TpyIie COEIWHEHWI, JaBaTh WM Ha3BaHUS TIO
cucreMarnueckoil HoMmeHknarype (IUPAC) wu npuBoauth TpUBHAIbHBIC
Ha3BaHUs [JIsl OTHAENIbHBIX MPEICTABUTEIEH OPraHUYECKUX BEIIECTB (ITHUIICH,
alleTWJICH, TOJYOJ, TJIUIEPHUH, OSTUJICHTJIUKONb, (EeHon, GopManbaeru,
aneTaabIeruj, alleToH, MypaBbUHasl KUCIIOTa, YKCYCHasl KUCJIOTa, CTeapUHOBAs,
OJIEMHOBAs, MAJTBMUTHHOBAS KUCIOTHI, TTUIMH, aJlaHWH, MallbTo3a, (QPyKTO3a,
AQHWJIUMH, JUBUHWII, U30TIPEH, XJIOPONPEH, CTUPOI U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHHS OMNPEACNTSITh BHJ XUMHUYECKOHW CBS3U B
OpraHUYECKUX COEIUHEHUSIX (KOBaJ€HTHas W HMOHHAsi CBA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMHUPOBAHHOCTh YMEHHUS TPHUMEHSTh TOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa misi OOBSCHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHUW  XapaKTepU30BaTh COCTaB, CTPOCHHUE,
du3nYecKue U XMMUYECKHE CBOMCTBAa TUIIMYHBIX MPEICTABUTENCH pa3IMyHbIX



KJIACCOB  OPraHMYECKUX BEIIECTB: AJIKAHOB, [MKJIOAIKAHOB, AJIKEHOB,
AJKAJMEHOB, AJTKWUHOB, aPOMAaTHUUYECKUX YTJIE€BOJIOPOAOB, CIIUPTOB, alIbJIETHU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXHBIX 3(QUPOB, KUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, yIieBOJ0B (MOHO-, - U
MOJIMCaXapyuioB), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXAY HUMH
YPAaBHEHUSIMU COOTBETCTBYIOIIMX XWMHUYECKHUX PEAKIUA C HCMHOJb30BAHUEM
CTPYKTYPHBIX (pOpMYIT;

c(hOpMUPOBAHHOCTh yYMEHHUS MOATBEPkAaTh HAa KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCIUHEHUM
OT KPaTHOCTH W THUIA KOBAJICHTHOUW CBSA3U (G- U T-CBSI3U), B3AUMHOI'O BJIMSIHUS
aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hopMUPOBAHHOCTH YMEHUS XapaKTePU30BaTh HWCTOYHHUKH
YIIE€BOJIOPOJTHOTO ChIpbsi (HEe(pTh, MPUPOAHBIA Ta3, Yroijib), CIOCOOBI €ro
nepepaboTKH ¥ MPAKTUYECKOE MPUMEHEHHUE TIPOYKTOB MepepadoTKY;

c(hOpMHUPOBAHHOCTb BIIAJICHUS CUCTEMOU 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeToAaX TO3HaHWS —  HAOMIOJCHUH, WU3MEPEHHUH, MOJICIMPOBAHUH,
AKCTIEPUMEHTE (PEATbHOM M MBICJICHHOM) U YMEHHS IPUMEHSTh 3TH 3HAHMUS;

c(hopMUPOBAHHOCTH YMEHUS MPUMEHATH OCHOBHBIE onepauuu
MBICTUTEJILHOW JEATeTbHOCTH — aHaJIU3 W CHUHTE3, CpaBHEHHUE, 0000IeHuHeE,
CHUCTEMAaTU3aLMIO, BBISIBJICHUE IPUUYMHHO-CJICACTBEHHBIX CBSI3€H — I
W3YUYEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTb YMEHHI: BBISBIISTH B3aMMOCBSI3b XUMUUYECKUX 3HAHU I
C TMOHSTUSAMHU U MNPEACTABICHUSMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
il 0oJjiee OCO3HAHHOTO TMOHMMAHUSl CYIIHOCTH MATePHAIbHOTO €JIMHCTBA
MHpA, UCIOJIb30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHUHU A
OOBSICHEHUS M TPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO
1Ipupoay,

chOpMHUPOBAHHOCTh YMEHHH: TMPOBOAUTH pPACUEThl 10 XHUMHUYECKHM
dbopMmynaM ¥ ypaBHEHUSIM XHUMHYECKHUX PEAKIIMA C HCIOJIb30BaHUEM
bu3myecknx BeNMMYMH (Macca, O00BEM Ta30B, KOJHMYECTBO BEIIECTBA),
XapakTEPU3YIOIIMX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: PACUYETHl 11O
HAXOXJCHUI0 XUMHYECKOW (OPMYJIbl BEIIECTBA MO HU3BECTHBIM MAaCCOBBIM
JOJSIM ~ XMMHMYECKUX  JJIEMEHTOB, NIPOAYKTaM  CTOpPaHusi, IUIOTHOCTH
ra3000pa3HbIX BEICCTB;

c(hOpMHPOBAHHOCTh YMEHH: MPOTHO3WPOBATh, AaHAIM3UPOBATH U
OIIEHUBATH C TMO3UIIMNA IKOJOTHUYECKOM OE30MacHOCTH MOCJEACTBUS OBITOBOM U
MIPOU3BOJICTBEHHON JIESITEIbHOCTH YEJIOBEKa, CBA3aHHOM C TmepepadoTKoit
BEILIECTB, HCIIOJIb30BATh MOJYUYEHHbIE 3HAHUS JJIsI TPUHATHS TPaMOTHBIX
pelieHuii npooJieM B CUTyalUsAX, CBSI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHUHN: CAMOCTOSITEIILHO TJIAHUPOBATH U MPOBOJIUTH
XUMUYECKUI SKCHEPUMEHT (MOJy4eHHUE U M3YUYEHUE CBOMCTB OpPraHUYECKUX
BEIIECTB, KAYECTBEHHBIC PEAKUUU YIIIEBOAOPOJOB pAa3IUYHBIX KJIACCOB H
KHUCJIOPOJICOJICPKAINX OPTaHUYECKUX BELIECTB, PEIICHUE SKCIIEPUMEHTAIbHBIX



3a/1a4 MO PacHO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOJICHUEM MPABUII

Oe3omacHoro oOpalleHHs] C BEIECTBAMU M JIaDOPAaTOPHBIM 00OPYIOBaHUEM,

dbopMynupoBaTh II€db HCCIENOBAaHMS, MPEACTABIATh B pas3iuyHONl (opme

pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;
c(hOpMHPOBAHHOCTh YMEHMIA:

co0JI01aTh TIpaBUJIa SKOJIOTHYECKH 1€JIeCO00pa3HOro MOBEICHUS B OBITY
U TPYIOBOM JEATEIBHOCTA B IEISAX COXPAHEHUS CBOETO  30POBbBS,
OKPYKAIOIIEN IPUPOAHOM CPEABI U JOCTUNKEHUSA €€ YCTOMYMBOIO Pa3BUTHUS;

OCO3HAaBaTh OMACHOCTh TOKCHMYECKOIO JEWCTBUSA HA >KUBBIC OpPraHU3MBbI
ONpeAeIEHHBIX OPTAaHUYECKUX BEILIECTB, MOHMMAas cMbIch nokazarens [1IK;

aHAJIM3UPOBATH 11€71eCO00Pa3HOCTh IPUMEHEHUSI OPTAaHUYECKUX BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHM: OCYIIECTBIISATH II€JICHANPABICHHBIN TMOUCK
XUMUYECKOW HMH(pOpMAIIMM B PaA3IMYHBIX HCTOYHHMKAX (Hay4Hass M Y4eOHO-
Hay4Has JUTepaTypa, cpejacTBa MaccoBoi mHpopmanuu, HTepHET U npyrue),
KPUTHUUYECKH aHAIM3UPOBATh XMMUYECKYI0 MH(GOPMAIIUIO, ITepepadaThiBaTh €€ U
UCITIOJIH30BaTh B COOTBETCTBUH C TIOCTABJICHHON y4eOHOM 3a1aueil.

11 KIIACC

[IpenmerHble pe3ynbTaThl OCBOCHUsI Kypca «OOIias u HeopraHuyeckas
XUMUSD OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUI: O MaTepUATbHOM €IUHCTBE MHpA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBICHUN NPHUPOIbI, O MECTE U 3HAYECHUH
XHUMHH B CUCTEME €CTECTBEHHBIX HAYK M €€ POJu B 00ECNEeYeHUH YCTOMYUBOTO
pPa3BUTHs, B PEHICHUH MPOOJIEM KOJIOTMUYECKOM, YHEPreTUYeCKON U MUIIEBOMN
0e30MacHOCTH, B Pa3BUTUU MEIAUIIMHBI, CO3JJaHUU HOBBIX MAaTE€pUaJIOB, HOBBIX
MUCTOYHUKOB HEPTUH, B 00ECIIEYCHUH PAIIMOHATLHOTO MPUPOIOTIOIB30BAHMS, B
dbopMHUpOBAaHUM MHPOBO33PEHUS M OOIIEH KyJIbTypbl YEJIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE CUCTEMOM XHMMHWYECKUMX 3HAHWW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraloIINe TOHITUS — XUMUUYECKUW BJEMEHT, aToM, SIpO aToma,
U30TOIBI, JJICKTpOHHAas o00oJl0Yka artoMa, s-, P-, d-aTOMHBIC OpOHTaNH,
OCHOBHOE ¥ BO30YXJIEHHOE COCTOSHHS aroMa, TUOPUAM3AIMS ATOMHBIX
opOuTasieil, MOH, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPULIATEITLHOCTD, CTETICHb
OKUCJICHUS, XUMHUYECKasi CBs3b (KOBaJEHTHAasl, WOHHAs, MeTaJuIM4yecKas,
BOJIOPOJHAsA), KPUCTAJUIMUECKas pElIETKa, XUMHUYECKas peakius, pacTBOp,
ANEKTPOJIUTHI, HEIJEKTPOIUTHI, JJIEKTPOJIUTHYECKAsT JTUCCOLMAIINS, CTENEHb
JUCCOLMAlINM, BOJOPOJHBINA IOKa3aTellb, OKHUCIHUTENb, BOCCTAHOBUTEIND,
TEMI0BOM A(DPEKT XUMUYECKOW pEaAKIUHU, CKOPOCTb XUMHUYECKOW peakluH,
XUMHUYECKOE paBHOBECHE;, TEOPUHM M 3aKOHBI (TEOPHUSl BJIEKTPOIUTHUYECKOU
IUcconuanuu, nepuoandeckuii 3akoH .M. MeHpaeneeBa, 3aKOH COXpaHEHHUS
Macchl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TPU XUMUUYECKUX
peaKkIusiX, 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIUX Macc),



3aKOHOMEPHOCTH, CUMBOJWYECKUN SI3bIK XMMHH, MUPOBO33PECHUYECKUE 3HAHUS,
JIe)KAIIME B OCHOBE MOHUMAHUS MPUYMHHOCTH M CHCTEMHOCTH XUMHYECKUX
SBJICHUM; COBPEMEHHBIE MPEACTABICHUA O CTPOCHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJICKYJISIPHOM M HAJAMOJIEKYJSIPHOM YpPOBHSX; NPEACTABICHUA O
MEXaHU3MaxX XHMHUUYECKHUX PEaKIUi, TEPMOJMHAMHYECKMX W KUHETHYECKHX
3aKOHOMEPHOCTSAX HMX MPOTEKaHUA, O XMMHUYECKOM PaBHOBECHUH, PAaCTBOpax H
JUCIIEPCHBIX CcUCTeMax; (PaKTOJIOTMYecKue CBEJCHHUSI O CBOMCTBAx, COCTaBe,
MOJyYeHUH U 0e30MacHOM HCMOJb30BaHUU BAXKHEUIIUX HEOPraHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOU AEATETLHOCTH YeJIOBEKa, OOIIMX HAYYHBIX
NPUHIMIAX XUMHYECKOTO TPOU3BOACTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBJISITh XapaKTePHbIC MIPU3HAKU TTOHSATUH,
YCTaHABIMBATh WX B3aWMOCBSA3b, HCIOJIL30BaTh COOTBETCTBYIOUIME IOHSITHUA
IIpU ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPAIICHHUIA;

c(hOpMUPOBAHHOCTh YMEHUS HCIOJI30BATh XUMUYECKYI) CUMBOJIMKY IS
cocTaBieHUs (OpPMYJ BEIIECTB H ypaBHEHUNW XUMHYECKHX PEaKIIHi,
cucremarnueckyro HoMmeHknatypy (IUPAC) wu TpuBHaibHBIE Ha3BaHUSA
OT/ICJIbHBIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI OMNpPEJEsATh BaJlGHTHOCTh U CTCICHBb
OKUCJICHUS XUMUUYECKHX JJIEMEHTOB B COCJIMHEHUSX, BUJ XUMUUYECKOW CBA3U
(xoBaJIeHTHAsl, MOHHAS, METAJUIMYECKAasi, BOJOPOHAS), TUIl KPUCTAIIMYECKOMN
PEMETKH KOHKPETHOT'O BEUIECTRA;

c(hOpMHPOBAHHOCTH YMEHHS OOBSCHATH 3aBUCHUMOCThH CBOMCTB BEILIECTB OT
BUJa XMMHYECKOM CBSI3M M TUMNA KPUCTAJUIMUECKOW PEHIETKH, OOMEHHBIM H
JOHOPHO-AKIENTOPHBIM MEXaHW3MbI 00pa30BaHMs KOBAJECHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHHI: KIACCU(PHUIIMPOBATh: HEOPTraHUYECKUE
BEILECTBA M0 UX COCTABY, XMMUUYECKUE PEAKIMH IO Pa3IUYHBIM MpPHU3HAKAM
(uMcny W coCTaBy pearupyrouiux BEIIeCTB, TEIUIOBOMY 3(P(EeKTy peakiuu,
U3MEHECHHUIO CTETCHEH OKHUCIEHHS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO
KaTajau3aTropa U JIPYrue); CaMOCTOSTEIbHO BBHIOMPATh OCHOBAHUS M KPUTEPUH
JUTST KTacCU(UKAIIMKA U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKITNi;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPHIBATH CMBICT MEPUOIUIECKOTO 3aKOHA
J. W. MenngeneeBa W JIEMOHCTPUPOBATh €ro CHCTEMATU3UPYIOIIYIO,
OOBSCHUTEIHFHYIO ¥ TIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh SJEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMMHYECKHX DJJIEMEHTOB NEPBOrO—YETBEPTOrO IMEPHUOJIOB
Ileppuonnueckorn  cucremsl .M. MengeneeBa, UCNOAb3ysS  MOHITHUA
«QHEPTETHYCCKHUE YPOBHMY, «IHEPTCTHUSCKUE TIOYPOBHHUY, «S-, P-, 0-aTOMHbBIE
opOuTAIN», «OCHOBHOE M BO30YXAEHHOE DHEPTETUYECKUE COCTOSHUS aTOMay;
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U UX
coequHeHMM 1o nepuoxaM u rpynmnam llepuoamueckon cucremsr . .
MenpaeneeBa, BaJCHTHBIE BO3MOXKHOCTM aTOMOB 3JEMEHTOB Ha OCHOBE
CTPOCHHUS UX JIEKTPOHHBIX 000JI0UECK;



c(hOpMUPOBAHHOCTh YMEHHUM: XapakTepu3oBaTh (OMHUCHIBATH) OOIUE
XUMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOJITBEPKIAThH
CYIIECTBOBAHHE TE€HETUYECKON CBSI3M MEK]Yy HEOPraHWUYECKHMH BEILIECTBAMU C
MOMOIIbIO YPAaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUIA;

c(hOpPMUPOBAHHOCTh YMEHHSI PACKpbIBaTh CYIIHOCTh: OKHUCIUTEIBbHO-
BOCCTAHOBUTENIBHBIX PEAKIMI IOCPEACTBOM COCTABICHHS DJIEKTPOHHOIO
OanaHca 3TUX peakIui; peakluuil MOHHOTO OOMEHa IMyTEM COCTABJICHUS HX
IIOJHBIX Y COKPALIEHHBIX MOHHBIX YPaBHEHMU; pEakUUW TMAPOJIN3A; PEAKLMMI
KOMIUIEKCOOOpa3oBaHus (Ha TpuUMepe THAPOKCOKOMIUIEKCOB IIMHKAa U
ATTFOMUHMUS );

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHITH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIHI C yUETOM UX IHEPreTUUECKUX XApPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTH XMMHMYECKOM pEaKIMU B 3aBUCUMOCTH OT Pa3IMYHBIX
(GakTopoB, a TaKXKe XapaKTep CMEIICHHs XUMHYECKOTO paBHOBECUS TIOJ
BIUSIHUEM BHEITHUX BozjaeicTBuit (mpunnun Jle [llaTense);

c(hOpMUPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh XUMHUYECKHE PEaKIIHH,
JeXanme B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHUS CEPHOM KHUCIOThI, aMMHUaKa,
oOIllMe HaydHbIC NPHUHITUIIBI XUMHUUYECKUX IPOU3BOJCTB; IIEJIECOO00Pa3HOCTh
IPUMEHEHHS] HEOPTaHUYECKUX BEIIECTB B MPOMBIIIVICHHOCTH U B OBITY C TOUYKHU
3pEeHUsI COOTHOLLIECHUS PUCK-TIOJb3a;

c(hOpMHUPOBAHHOCTh BIAJEHUS CHUCTEMON 3HaHUI O METOJaX HAy4HOTO
MO3HAHUS SIBIICHUW TPUPOABI — HaOIIOJIEHHe, W3MEpPEeHHe, MOJEIIMPOBaHUE,
AKCIIEPUMEHT (peaNbHBbId M MBICICHHBINA), HCIOIB3YEMbIX B €CTECTBEHHBIX
HayKax, YMEHHUs IPUMEHATb OJTU 3HAHUS [PU  IKCIECPUMEHTAIBHOM
UCCJICIOBAHUN BEUIECTB U /I OOBSICHEHHS] XUMUYECKUX SIBICHHUH, UMEIOIINX
MECTO B MPUPOJE, NMPAKTUUYECKON AEATEIIbHOCTH YEJIOBEKAa U B IOBCEIHEBHOU
KU3HU,

c(hOpMHUPOBAHHOCTh YMEHHUSI BBISIBIISITH B3aMMOCBSI3b XUMUYECKUX 3HAHUN
C MOHATUSAMHU U NPEACTABICHUSMHU IPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB
71t 60Jiee 0OCO3HAHHOTO TTOHUMAHMSI MAaTePUAITLHOTO €ANHCTBA MUPA;

c(hOpMHPOBAHHOCTh YMEHHUS MPOBOJUTH PACUYETHI: C HCIIOJIH30BAHUEM
MOHATUM  «MaccoBas JOJII  BEUIeCTBA B pacTBOpPE» U «MOJISIpHAs
KOHIIEHTpAIMsI», Macchl BeIeCTBa WM O00BEMa Ta3za MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WK 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUH
BEIECTB; TEIUIOBOTO A (deKTa peaknuu; 3HAYCHHUsS] BOJOPOJTHOTO TMOKa3aTels
pPacTBOPOB KHUCJIOT U WIEJIOYEN C M3BECTHOW CTENEHBIO AUCCOLIMALMM; MAacCChl
(06BpEMa, KoNMMUeCTBa BENIECTBA) MPOAYKTA PEAKIIUHU, €CIIH OJHO M3 MCXOTHBIX
BEIIECTB JAaHO B BHJAE pacTBOpa C OMNPEACJIEHHOM MacCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET MPUMECH ); TOTH BBIXO/Ia
MPOAYKTa peakluu; OObEMHBIX OTHOILLICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHUN: CAMOCTOSITENIbHO TUIAHUPOBATh U MPOBOJAUTH
XUMUYECKUI  HSKCepUMEHT (IpOBEJEHHWE peakuuid HOHHOro OOMeEHa,
MOATBEPKICHUE  KAYECTBEHHOIO  COCTaBa  HEOPraHUYECKHWX  BEIIECTB,



OTIpe/ieTICHNE CPEAbl PaCTBOPOB BEIIECTB C MOMOIIbIO MHIUKATOPOB, U3yUCHUE
BIUSHUS Pa3UYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOH pPEaKINH, pErIcHUE
OKCIIEPUMEHTATBHBIX 3adad To TemaM «Metammey u  «Hemertamts») ¢
cOoOJIIOICHUEM  MpaBui  OE30MAacCHOr0  OOpalleHusi ¢  BelleCTBaMU U
nabopaTopHeIM  00OpyAoBaHUEM, (HOPMYJIUPOBATH 1€Jb  KCCJIEIOBAHUS,
MIPEICTABIIATh B PA3IMYHON (OpMe pPe3ysbTaThl SKCIIEPUMEHTA, aHATM3UPOBATh
Y OIICHWBATh UX IOCTOBEPHOCTH;

chOpMUPOBAHHOCTh ~ YMEHHMH: COONIOJaTh MpaBWjia  IOJIb30BaHUS
XUMHAYECKON Tocysoi W JabopaTopHbIM 00OpyIOBaHUEM, OOpamIeHus ¢
BEIIECCTBAMHU B COOTBETCTBHH C MHCTPYKIIUSIMHU TIO BBIMTOTHEHHUIO JTAOOPATOPHBIX
XUMHYECKUX OIBITOB, SKOJOTHYCCKU IIeJIeCOOOPA3HOTO TIOBEICHUS B OBITY W
TPYJOBOM JIEATEILHOCTH B IIEJIIX COXPAHEHHUS CBOCTO 37I0POBbS, OKPYKAIOIICH
NPUPOJTHON Cpeabl M JOCTIKCHUS €€ YCTOWYMBOTO Pa3BUTHS, OCO3HABATH
OIMACHOCTh TOKCHYECKOTO JCHCTBUS Ha >KMBBIC OPraHU3MBI OIPEACIEHHBIX
HEOPraHMYECKUX BEIICCTB, MOHUMAas cMbIc noka3atens [1J1K;

c(hOpPMHPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJIICHANPABICHHBINH TTOWCK
XHMHYECKOW WH(OpMAIMM B PA3IMYHBIX HMCTOYHHMKAX (HAy4YHas M y4eOHO-
Hay4yHas JIMTEpaTrypa, CpeJCcTBa MaccoBOi MHpopmanuu, VIHTepHET U ApyTHe),
KPUTHYCCKU aHAIM3UPOBATh XUMHUUCCKYIO HHPOpMAIIHIo, TIepepadaThiBaTh ¢€ 1
UCTIOJIh30BaTh B COOTBETCTBHH C MTOCTABIICHHOW yUeOHOMU 3aavei.
TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoaunvecTBo yacos JIeK1
Ne HaumeHoBaHUe pa3iejioB U TeM (umndp
wn nporpaMmb Beero Konrtpoabubie | IlpakTuyeckue oBpa3
padoThI padoThI pecyp
Pa3znes 1. Teopernueckue 0CHOBBI OPraHMYeCKON XUMHH
[IpenMeTt opraHuuecKON XUMUU.
11 Teopust CTpoCHUST OPraHUIECKUX 8
coenquHennit A. M. byrneposa
Wtoro mno pazneny 8
Pa3znea 2. YrieBoaopoabl
21 [IpenenbHBIE YTIEBOAOPOABI — 5
QJIKaHbl, IUKIOATKAHBI
29 HenpenenbHble yrieBo10poab: 14 1
AJIKEHbI, AJIKAJIMEHbI, AJIKUHBI
23 ApomaTudecKkue yrieBo0poabl 8
(apensr)
24 [IpupoaHble UCTOUHUKHU 4
yIIIeBOIOPOJIOB U UX NepepaboTka
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YIJI€BOIOPOJOB
Hroro no paszneny 35

Pasnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue CoeJJHHEHUs




3.1 Crnuptsl. DeHon 11 1
KapOoHunbHBIE COSTUHEHMS:
3.2 anpJeruabl 1 ketoubl. KapOoHOBbIE 21 1
KkucinoThl. CroxkHbie 23gupsl. JKupsl
3.3 YrieBos 9 1
Hroro no pazneny 41
Pasnen 4. A3oTconep:kaiye opraHnyeckue coeIMHeHus
4.1 ‘ AmuHBL. AMUHOKHCIIOTHL benku 12 1 ‘ 2 ‘
Wroro no pazgeny 12
Paspgen 5. BoicokoMoJIeKy/IsIpHBIE COeIMHEHUS
5.1 ‘ BBICOKOMOTIEKYIIIpHBIE COETMHEHUS 6 ‘ 1 ‘
Wroro mo pazueny 6
OBIIEE KOJIJMYECTBO YACOB I1O 102 3 6
I[TPOTPAMME
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1.1 [Tepuoanueckas cuctema 9
XUMUYECKUX 31eMeHTOB J[. .
Meunneneena
12| reemewneens 1 1
1.3 XUMHYECKUE PEAKITUN 19 1 3
Hroro no pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hemeramis 31 1 3
2.2 Merasbl 23 1 2
Utoro no pazneny 54
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