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[Ipemmaraemerit kypc pacCuutan Ha 51 4ac, or noodepoicusaem u yenyoiasem 0azoevle 3HAHUS NO
buonocuu U HANPasieH Ha GOpMUpoBaHUe U pPA3BUMUEe OCHOBHBIX YYEOHLIX KOMNemeHyull 68 Xooe
pewenus buonozuyeckux saday. B dannom Kypce ucnonvzyemcs obopyoosanue yenmpa « Touka Pocmay.
Craryc 10KYMeHTa
[Tporpamma (akynbpTaTBa 1O OMOJIOTHH COCTABIIEHA HA OCHOBE HOPMATHUBHBIX JJOKYMEHTOB:

® Ocnepanpubnii 3akoH PO ot 29.12.2012 Ne 273-®3 «0O06 ob6pa3oBanuu B Poccuiickoii
®denepauun», CT. 2, 1. 9;
® OepepanbHbIN TOCYIapCTBEHHBIN 00pa30BaTEeIbHBIN CTaHIAPT;

® 1uceMo MunuctepeTBa oopazoBanus U Hayku P® ot 19 ampens 2011 r. Ne 03-255 «O BBeaenuu
(benepanbHOro rocyAapCcTBEHHOr0 00pa30BaTeIbHOIO CTaH1apTa 00Iero 0Opa3oBaHus»;

® (enepanbHbI NepeyeHb YYEOHUKOB, PEKOMEHI0BAaHHBIX MUHHCTEPCTBOM 00pa30BaHUs U HAYKH
P® x ncnonp30BaHUIO B 00pa30BaTEIBHOM MPOIIECCE B 00IIE00pa30BaTENbHBIX YUPEKICHHUSIX, HA
2024-2025 yuyebnblii TOA.,

® muceMo MunuctepctBa oOpasoBanuss U Hayku PO Ne 08-1786 or 28.10.2015 r. «O paboumx
porpamMMax y4eOHbBIX MTPEIMETOBY;

Konuenyusa npozpammsl _Kypca 3aKiiovaeTcs B TOM, 4yTo €€ pa3paboTka CBs3aHA C
pa3paboTKOil cuCTEeMBI CIEMUATU3UPOBAHHON MOATOTOBKU (MPOGUIBHOTO OOyUeHUs) B CTApIIUX
KJIaccaxX W HampaBlieHa Ha pealu3allii0 JTUYHOCTHO - OPUEHTHPOBAHHOTO MpPOILecca, P KOTOPOM

MaKCHMaJbHO YUYHTBHIBAIOTCS HWHTEPECHl, CKIOHHOCTH, M CIOCOOHOCTH CTAapIIEKIACCHUKOB.
OCHOBHOHM aKIEHT Kypca CTaBUTCS HE Ha MPUOPUTETE COJEp’KaHUs, a HAa NMPUOPUTETE OCBOEHUS
ydaluMHucs crnocoOOB JAEWCTBUM, HE HAHOCA yHiepd camMOMy COJIEpXKaHHUIO, T.€. Pa3BUTHIO
MPEAMETHBIX W MEXIPEIMETHBIX KOMIIETEHIUH, 4YTO HAXOIWUT OTPAKEHHE B KOHTPOJBHO-
m3MmepuTenbHbix  Matepuanax EID. Kypc TecHo cBs3aH ¢ ypokamu oO0miedl Ouonorud u
cooTBeTcTBYeT TpeboBanusim OI'OC.

Axmyanbhocms yMEHMs peniaTh 3a7a4d 10 OMOJIOTHH BO3pPAcTaeT B CBSI3U C BBEJIEHUEM
EI'D no 6uonoruu, a Takke ¢ TeM, 4YTO HEOOXOJUMO NMPUMEHATh 3HaHUS Ha npakTuke. Kypc TecHo
CBSI3aH C ypokamH oO11el 61osioruu u cooTBercTByeT TpedoBanusiM OI'OC.

Pemenue 3amau mo OMOJOTMM JaeT BO3MOXHOCTH JIydYllle MO3HAaTh (PyHJAaMEHTaJIbHbIE
00111e0M0IOrUYeCKHE MOHATHUS, OTPAXKAIOUIME CTPOCHHE W (YHKIMOHUPOBAHUE OHMOJOTHMYECKHUX
CHUCTEM Ha BCEX YPOBHSX OpPraHU3ALMU KU3HHU.

Pemenne 3amay mo OWMONOTHH TO3BOJSIET TakXKe YINIYOUTh W 3aKpeNMUTh 3HAHUS TIO0
pa3znenam oOmiel 6uosioruu. OrpoOMHYIO BaXXHOCTh B HEMPEPHIBHOM 00pa3oBaHMM MPUOOPETAIOT
BOMPOCHI CAMOCTOSITETIbHON PabOThl YYalMXCsl, YMEHHE MBICIUTh CAMOCTOSTENIBHO U HAXOAUTh
pemienne. CoznaroTcs yCIOBUS Ul HMHIMBUIYaJdbHOW M TrpynmoBod (opMm AedaTeabHOCTH

yuamuxcs. Takoe coyeTaHwe JBYX (pOpM OpraHu3alMd CaMOCTOSATENbHOM paboT Ha ypoKax
aKTHUBU3UPYET CHAObIX YYalmIMXcs © JaeT BO3MOXKHOCTh JU(P(GEpEeHIPOBATh TTOMOIIIb,
CHOCOOCTBYET BOCIUTAHUIO B3aUMONOMOIIM W KoOJUIeKTUBU3MA. (Co3MaeT TakKe YCIOBHS JUIs
oOyueHHUsl y4allluxcsi CAMOKOHTPOJIIO U CaMOOIIEHKE. DTO (OpPMHUPYET TBOPUYECKOE OTHOUIEHHE K
TPYAY BaXKHOE Ui 4YeJoBeKa Jr000i mpodeccuu M SABISIETCS BaKHBIM YCJIOBHUEM YCIELIHOIO,
KayeCTBEHHOT'O BBIITOJIHEHHSI UM CBOUX OOS3aHHOCTEH.

Ocooennocmamu npozpammsl Kypca siBISIETCS TECHAS CBSI3b €0 COJEP)KAHUS C ypOKaMU

oOmieii OWONMOTMM M COOTBETCTBHE TpeOoBaHUsAM [ ocynapctBeHHoro crangapra. Ilogbop
MaTepHalioB U 3aHATUH OCYLIECTBISETCS HAa OCHOBE KOMIIETEHTHOCTHO - OPHEHTHPOBAHHBIX
3aJJaHU{, HANpaBICHHbIX Ha pa3BUTHE TPEX YpPOBHEH OOYYEHHOCTH: PENPOIYKTHBHOTO,
MPUKIIQTHOTO U TBOPUECKOTO.

Lenvio kypca agraemca:




* CopeiicTBoBaTh (HOPMHUPOBAHHMIO TPOYHBIX 3HAHHWKA IO OOIIEH OWOIOTHH, YMEHUU U
HAaBBIKOB pelIeHMs 3a1a4 1 caaun EI'D.
* (OO0o00mHUTh, CHUCTEMATH3UPOBATh, PACUIMPUTH H yIIIyOUTh 3HAHUA
yJamuxcs chopMUpOBaTh/aKTyaIM3UPOBATh HABBIKK PEIICHUS] OMOIOTHYECKUX 33124 Pa3IHYHBIX
THUIIOB.
» JlaTh yYEHUKY BO3MOYKHOCTb PEaJIN30BaTh CBOM WHTEIUICKTYaJbHbIE M TBOPYECKHE

CHOCOGHOCTI/I, UMCIOMMECCA 3HAHUA U YMCHHUA B APYIUX 001acTsIX ACATCIIbHOCTH IIPHU BBITTIOJTHCHUN

IIPOSKTHOM Da6OTI>I.

* I[aTB y‘IeHI/IKy BO3MOXHOCTb OLICHUTH CBOHU CKJIOHHOCTHU N I/IHTepeCBI K HaHHOﬁ OGJI&CTI/I

3HAHUA

3adauu:

1. ®opMHPOBATH CHCTEMY 3HAHHIA IO TJIABHBIM TEOPETUYECKUM 3aKOHAM OMOJIOTHH.

2.CoBeplUIEHCTBOBAaTh yYMEHME pellaTh OWOJIOTMYECKHE 3aJjaud  PErnpoyKTHUBHOIO,
MIPUKJIAIHOTO ¥ TBOPUECKOTO XapaKTepa

3. Pa3BI/IBaTI) KJIFOUYCBBIC KOMIICTCHIINU . y‘-IC6HO - IIO3HABaTCJIbHBIC,
WH(POPMAIIMOHHBIE , KOMMYHHUKATUBHBIC ,COITHATIbHBIC.

4, Pa3BuBaTh OHMOJIOTMYECKYI0 WHTYHMIIMIO, BBIPA0OTaTh OMNPEICICHHYI TEXHHUKY,
YTOOBI OBICTPO CIPABUTCS C MPEIOKCHHBIMHU 3K3aMEHAIIMOHHBIMH 3a1aHUSMHU.
I[Inanupyemble pe3yJibTaThl 0CBOCHHS Kypca

JIMYHOCTHBIE pe3yJbTaThl B cpepe OTHOILIECHUN OO0ydaroImMXCAd K OKPYXKAIOIIEMY MHUPY, KUBOU
MIPUPOJIE, XYA0KECTBEHHOU KYJIbTYypE:

- MUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH, 3HAYUMOCTHU
HayKH, TOTOBHOCTh K Hay4YHO-TEXHUYECKOMY TBOPYECTBY, BJIa/IeHUE JOCTOBEPHON MH(pOpMaluen o
nepe)mBHx OOCTHUXKCHUAX U OTKpBITI/ISIX MI/Ip0BOI>'I 158 OTGIIGCTBGHHOI\/JI HayKI/I, BaI/IHTGPGCOBaHHOCTB B
Hay4YHBIX 3HaHUAX 00 YCTPOICTBE MHpa U OOIIECTBA;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HAa MPOTSIKECHUH
BCEl JKM3HU; CO3HATEIbHOE OTHOIICHHE K HEIPEPHIBHOMY OOpa30BaHUIO KaK YCIOBMIO YCHEIIHON
npodeccnoHanbHOM U 0OIIECTBEHHOMN JAEITeTbHOCTH;

- DKOJIOTUYECKasl KYJIbTypa, OepekHOEe OTHOIICHUS K POJHOM 3emiie, MPUPOJHBIM OOraTcTBaM
POCCI/II/I " MI/Ipa, IIOHUMAHHUEC BJIUAHUA COILIUAIIBHO-3KOHOMHUYCCKUX HpOHeCCOB Ha COCTOAHHC
MIPUPOTHON U COLUANIBHOU CPeNbl, OTBETCTBEHHOCTh 3a COCTOSIHUE IMPHUPOAHBIX PECYPCOB; YMEHUS
1 HABBIKHN pa?,YMHOFO HpHpO}IOHOJ’ILSOBaHI/ISI, HeTepHI/IMOC OTHOIICHUEC K H@ﬁCTBI/IﬂM, HpI/IHOCSIHH/IM
BpEJI SKOJIOTHH; MPUOOPETEHUE OTBITa KOJIOT0-HAMIPABICHHOM JIeATENHHOCTH;

- DCTETUYECKOE OTHOIICHHSI K MUPY, TOTOBHOCTh K ACTETHUECKOMY OOYCTPOIMCTBY COOCTBEHHOTO
ObITa.

MeTanpeamMeTHbie pe3yJibTaThl:
Yyammecst Hay4yarTcs:

* O0BACHATH  OMOJIOTHYECKHE MIPOIIECCHI u SIBJICHMS, UCTIONB3YS
pasiauuHble  CHOCOOBI MpeCTaBiIeHUs HH(OPMALINN;
* YCTaHABIMBATh PUYNHHO-CJICICTBCHHbIEC CBA3H;
* IPOBOJIUTH AHAJIU3, CUHTES;
* hOpMyIHPOBATH BBHIBOJIBI;
* peuiaTh Ka4eCTBEHHBIE U KOJIMUYECTBEHHbIE OMOJIOTHYECKUE 3a/1aUH;
* MCII0JIb30BaTh TEOPETUYECKHE 3HAHUS B MPAKTUYECKON JEATEIIbHOCTU M ITOBCETHEBHOM JKU3HU;
* IPOBOAMTH CAMOCTOSITENBHBIM TMOMCK (B TOM YHCIE C HCHOJIb30BaHMEM HWH(POPMALMOHHBIX
TEXHOJIOTHIT) OMOIOTHYECKO MHPOPMAITIH.
IIpenmeTHble pe3yabTaThl:



Oo0yyammiicss HAY4YUTCH:
® BBIJICIIATE CYIICCTBCHHEBIC ITPU3HAKH OMOJIOTMYECKHUX 06’beKTOB;
* co0m0AaTh Mepbl NPOGUITAKTHKY 3a00JI€BaHUI, BHI3BIBAEMBIX Mapa3UTaAMU;

* O0BACHATH POJIb OMOJIOTMM M SKOJIOTUM B MPAKTUYECKOM NEATENBbHOCTH JIIOACH; MecTa U POJIU
YyelloBeKa B MPUPOJIE; POJICTBA, OOUIHOCTH MPOUCXOXKICHHUS U HBOJIOIUHM >KMBOTHBIX (HA
MIpUMepe COMOCTABJICHUS OTAENBHBIX IPYII); POJb PA3IMUHBIX KUBOTHBIX B JKU3HH UYEIOBEKA;
3HaYeHUs! OMOJIOIMYECKOTo pa3HO00pa3us Uid coXpaHeHus Ouocdepsi;

* CpaBHUBATh OMOJIOTHYECKUE OOBEKTHI U MPOIIECCHI, YMEHHE JIeaTh BHIBOABI M YMO3aKIIOUCHUSI Ha
OCHOBE CpPaBHEHUS;

* OBJIQZICTh METO/IaMU OMOJIOTUYECKON HAyKH: HAOIIOAATh U OMHMCHIBATH OUOJIOTMYECKHE OOBEKTHI U
MPOIECCH; OCYHIECTBIATh IMOCTAHOBKY OHOJIOIMYECKHX OAKCIEPUMEHTOB M OOBACHATH HX
pe3yJIbTaThI.

OOyyarommiicst OJTY4YUT BO3MOKHOCTh HAYUYHTHCSH |

* OCHOBHBIM IIpaBUJIaM MOBEACHUS B IPUPOJIE;

* aHAJIM3MPOBaTh M OLIEHUBATh IOCIEACTBUS JEATEIbHOCTU 4YEJIOBEKa B MPUPOJIE, BIIHSHUA
(hakTOpOB pHCKa Ha 3/I0POBbE YETIOBEKA;

* cOOMIOaTh MpaBuiIa padoThl ¢ OMOIIOTHYECKUMHU PUOOPAMU M HHCTPYMEHTAMU;

* YMEHUSM OLICHUBATh C ICTETUYECKON TOUKH 3pEHUS OOBEKTHI )KUBOU TPUPO/IBI;

* coOmoneHneM Mep TpodUIaKTUKU 3a00JIeBaHMIA, MepelaBaeMbIX pa3IUYHBIMH TPYIIaMu
OpraHHU3MOB;

* OKa3aHHEM IEepBOM MOMOIIM MPU YKycaX OMACHBIX U SJJOBUTHIX KUBOTHBIX COOJIOACHUS MpaBUIl
MIOBE/ICHUS B OKPYXAIOLIEH Cpene;

* BBIJIEIIATH OOLME IPUHLIUIIBI SKOJIOTHH;

* bopMynupoBaTh  TOJIOKEHHUS  TJIOOQIBHBIX  JIKOJOTHYECKWX  mpobmem; [  coxpaHsTh
I0JIOKUTEIIbHOE COCTOSTHUE OpPraHu3Ma.

(I)OpMI)I U BU]1bI y‘-l66HOI7I JACATECJIBHOCTH

Ha 3aHATHAX MCIONB3YIOTCS KaK KJIACCHMUYECKUE JUIsl TMEAarorukd (OpMbl M METOJbI
paloThl, TaK M HETPAJULUOHHbIE. POpMbl NPOGEOEeHUS 3AHAMUIL.

. YPOK C HCIIOIH30BaHNUEM UTPOBBIX TEXHOJOTHIA;

. YPOK-HCCIIE/IOBAHUE;

. TBOPYECKUE TPAKTHKYMBI

. YPOK-UCTIBITAHUE UTPBI;

. YPOK-TIPE3CHTAlUS TPOEKTOB; YPOK C MCIOIb30BAaHUEM TPEHHHTOBBIX
TeXHOJIOTHI Memoow 0byueHus:

. CIIOBECHBIE METO/IbI (JIEKIUsI, OOBSICHEHHE);

. JIEMOHCTPATHBHO-HATJISAHBIC(JIEMOHCTpAIUS padOThI B MIPOrpaMMe, CXEM,
CKPHUITOB, TabIHI);

. HCCIIEIOBATEeNIbCKUE METOIbI;

. paborta B mapax;

. paboTa B MaJbIX rpyMIax;

. MPOEKTHBIE METONIbl (pa3paboTKa TMPOEKTa MO CHUpPATH TBOPYECTBA,

MOJICIIMPOBaHUE, TUTAHUPOBAHHE JACSTEIBHOCTH).
. paborta ¢ UHTEepHET-COOOIIECTBOM.



Cmpykmypa npocpammpl. Kypc onupaercs Ha 3HaHUS, IOJIyYEHHBIE NpPU HU3YUEHHUH
Kypca 6uonoruu 10 xnacca. CozeprkaHue IporpaMMbl BKIIIOUAET 3 OCHOBHBIE pa3/ielia: pelieHue

3aad MO0 MOJIEKYJSIpHOW OMOJIOTHM, pelIeHHE 3aJad 10 LUTOJOTMH, PEIICHHE 3a1ad I10
TCHETHKE, TAaHHBIE Pa3/IeIbl JEIATCS Ha TEMBI, U KaKAas TeMa (paKyIbTaTUBHOTO Kypca SIBISIETCS
npojoIDKeHHneM Kypca Ouonorud. OCHOBHOM TuN 3aHATHH - mpaktukym. /s Hambonee
YCIICIIHOTO YCBOGHHUS MaTepuaja IUIAHUPYIOTCS pa3iuyHble (OpMBI PabOTHI € YUYAIIUMUCH:
paszHooOpa3Hbie (popmbl pabOThl ¢ TEKCTOM, TECTaMHM, BBIIIOJHEHUE TBOpYECKUX 3adaHuil. Ha
KKJOM 3aHITHHM YYal[UMCS PEKOMEHIYeTCs CepHsl 3aJaHMid, 4acTb KOTOPBIX BBHIMOJHSETCS B
KJIacce, a 4acThb - JJOMa caMoCTosATeNbHO. Kypc peanu3yeT KOMIeTeHTHOCTHBIN, NesTeIbHOCTHBIN
U MHJIMBUIYaJbHBIA MOAX0J K 00ydeHuro. JleaTeIbHOCTHBIM MOIX0] pealn3yeTcsl B Mpolecce
MIPOBEJICHUS] CAMOCTOSITENIbHBIX U MPAKTUYECKUX PabOT C yUaIIUMUCS, COCTaBIIsIET OCHOBY Kypca.
JlesITenbHOCTh YUUTENsl CBOAMTCS B OCHOBHOM K KOHCYJIBTHUPOBAHHMIO YYAlllUXCS, aHAIMU3Y U
pa3bopy Hamboiiee MPOOIEMHBIX BOMPOCOB M TeM. MHauBHIyanu3anus o0y4eHus] JOCTUTACTCS
32 CYeT HCIIOJIb30BAaHMUs B IpOLECCe OOYYEHUSI ne0dacocuteckou MmMexHONouu JIUYHOCMHO-
opuenmupogantnozo oopaszosanus « UCY/]» (MHIUBUIYaIbHBIA CTHIIb YU€OHOU AESITENLHOCTH).

B moarotoBke M MpoOBEACHHM YPOKOB ITaHHOTO Kypca HCIOJb3YETCS MexXHOI02Us
300posbechepezaroweco 00yuyeHUs U GOCNUMAHUsA: CO3/aHHUE TICUXOJIOTMYecKoro Komdopra,
CaHUTAPHO-TUTMEHUYECKUX YCIOBHIA, IBUTATEIbHON aKTUBHOCTH U JPYTUX KPUTEPUEB, KOTOPHIE
BIIUSIIOT HA YCHEIIHOCTh B O0YYEHHH.

Dopmoii omuémnocmu no U3y4eHuI0 OaHH020 KyPCa MOIHCen Oblmb:

* CocraBneHnue OMOJOTUYECKUX 3a]a4, KPOCCBOPJIOB, CO3AaHUE MPE3CHTAIINI, 10 TeMaM
(baKyIbTaTUBHOTO KypCa;

* 3ayér Mo pemeHuo 3a1a4 0a30BOr0 YpOBHsI U MOBBILIEHHOTO;

* 3amura NpOeKTHHIX padboT

* TecroBble 3a1anus MO peHICHHIO 3a/a4d 1o Martepuanam Eaunoro ['ocymapcTBeHHOTO
3K3aMeHa 110 ouosoruu 2024-2025 rona.

COJAEPKAHUE KYPCA
Pa3nea 1. Pemienne 3axa4 nmo reme «MoJiekyasipaas OuoJiorusi»-10 yacos
3akpen/ieHue OCHOBHOI'O CO/ICPKAHUS TEM B X0/i¢ pellieHUsl 0MO0JIOrHYeCKHX 3a/1a4:

Xumuueckuu cocmag knemxu. Heopeanuueckue sewecmea.

XHUMHUYECKUE AIEMEHTBI U UX POJb B KJeTKe. Heopranmyeckue BelecTBa U UX pojib B
KU3HEIEATEIIbHOCTH KJIETKHA. Boja B KIIeTKe, B3aMMOCBA3b €€ CTPOEHUS, XUMUYECKUX CBOWCTB U
ouosornueckoir ponu. ConM HEOPraHMYECKHX KHCIOT, WX BKIaJ B oOOecreyeHue
KHU3HEJEATeNIbHOCTH KIIETKU U MOJIepKaHue roMmeoctas3a. oHbI B KIeTKe, UX (QYyHKIHH.
OcmoTryeckoe JaBJieHHEe U Typrop B KiieTke. bydepHbie ccTeMbl KIETKH.

Xumuueckuti cocmae kiemku. Yeneeoowt. Jlunuowi.

VYrneBoabl B KU3HEAEATEIBHOCTH pPACTEHUHM, >KUBOTHBIX, TpUOOB H OaKTepHil.
CtpykrypHble ©  (QYHKIMOHAIbHBIE OCOOCHHOCTH MOHOCAaXapuJOB W  AMCAXaPHIIOB.
buononumepsl - monucaxapuibl, CTPOCHHE M Ouoyiormueckass poib. KHpbBl W JTUTHIBI,
0COOEHHOCTH MX CTPOCHHSI, CBSI3aHHBIC C (DYHKIIMOHATBLHON aKTUBHOCTBIO KJIETKH.

Xumuueckuti cocmae kiemxu. benku.

Opranuueckue BemiecTBa kieTku. buonomumeps! — 6enku. CTpyKTypHasi OpraHu3anus

0enkoBbIX Moekyn. CBolicTBa 6enkoB. JleHaTyparust U peHaTypanus — OMOJIOTHYECKH CMBICT



1 3HaueHue. OyHKIUKU OENKOBBIX MOJIeKyln. DepMEeHTHI, UX pOJib B 00ECNEUYECHUU MPOIECCOB
xu3HenesTensHocTH. Knaccudukanus ¢pepmeHTOB
Xumuueckuu cocmas knemxu. Hykneunogvle Kuciomal.

HyxnenHoBble Kucnotsl, ux poiap B kierke. Mcropus msyudenusa. JTHK — moinekyna
XpaHeHus HacleAacTBeHHoW wuHpopmanuu. CtpykrypHas opranuzarus JIHK. CamoynBoenue
JIHK. PHK, ee Bub1, 0COOEHHOCTH CTPOCHUS M GYHKITMOHUPOBAHUS

AT® — 0CHOBHOH aKKyMYJISTOp SHEPTUH B KiIeTKe. OCOOCHHOCTH CTPOCHUS MOJICKYIIbI
u ¢pyakiuu AT®. Butamunsl, CTpoeHHEe, UCTOYHHUK MOCTYIICHUS U POJIb B OPraHU3ME U KIIETKE.
OcCHOBHbIC HOHATHSI. AMUHOKHCIIOTHI. AHTHKONOH. ['MAPOGUIBLHOCTB.

I'uapodobuocTs. ['mukonporenast. ['yanun. denarypanus. JHK. Kogon. KommiemenTapHOCTb.
JIunoniporenpl. JIokyc. MakpoanemenTsl. MukpoanemenTsl. MoHnoMmep. Hykieonporenbl.
Hyxneorua. Ocmoc. [Monmumep. [onunentua. [lentunnas cszs. PHK. Tumun. @epMeHTHI.
Hwuro3uH. Ypauu.

Mexnpeavernbie  cBa3u. Heopranmdeckas xumuss. XHUMHUYECKHE  SJIEMEHTHI
nepuoanueckoit cucrembl J[.M.Menneneea. Monbl (kaTHOHBI W aHHOHBI). Boma u napyrue

HEOPraHUYEeCKHE BEIIECTBA, CTPOCHUE MOJEKYJ1 U cBoicTBa. Jluccoumanusi 3J€KTPOJIMTOB.
Opranunueckast xumusi. OCHOBHBIE TPYIIIBI OpraHUYECKUX coenuHeHuil. bydepHsie pacTBOpEHI.
®usuka. Ocmotuyeckoe nasienue. Auddysus u ocmoc.

Pa3nen 2. Pemenue 3aga4 no treme «lluroaorus»

3akpenieHrne 0CHOBHOI'0 COJAEPsKAHUS TEM B X0J€ PelleHHs 0M0JJOrHYeCKUX 3a1a4:

3. @omocunmes

OOwmeH BelecTB U dHepruu. [loHATHE 0 MIIACTUYECKOM U SHEPreTUHYECKOM OOMEHE.

@otocunte3. CBeroBass u TeMHOBas (a3bl (POTOCHHTE3a, OCHOBHBIC IPOIIECCHI,
npoucxosmme B 3T ¢a3bl. OCHOBHBIE UTOTH CBeTOBOW (ha3wl - cuHTe3 AT®D, BBHIIEICHHE
KHCIOpOoAa, 0Opa3oBaHHWE BOCCTAaHOBJICHHOTO HHUKOTHHAMHU JaJeHUHIMHYKIeoTHadochaTa
(HAJ1®-H2). dorodochopmmmpoanne. CymmapHoe ypaBHeHHE (oTocHHTe3a. [lepBUdHbBIC
npoayKThl (oTtocuHTe3a. DOTOCHMHTE3 M ypOKall CeNbCKOXO3SHCTBEHHBIX KyibTyp. IlyTm
MOBBIIIEHUS  MPOAYKTHUBHOCTH  CEIbCKOXO3AWCTBEHHBIX pacTeHuid. K.A.Tumupsze o
KOCMHMYECKOU POJIX 3€JIEHBIX PACTEHUN. XEMOCHUHTE3 U €TI0 3HaYEHUE B IIPUPOLE

OHepreTudyeckuii oOMeH B KJIETKE u ero  Ouosoruyeckuit

CMBICIL OTansl 3HEPreTUYECKoro 0OMeHa, MPUYyPOUEHHOCTh ITUX MPOLIECCOB K
OTIpeIeNIEHHBIM CTPYKTYpaM KJIETKU. 3HaueHHe MUTOXOHIpHIl 1 AT®D B sHEpreTuueckoM
oOMeHe.
buocunmes benxa

buocunTe3 GenkoB B KJIeTKe U €ro 3HadeHue. Pojb reHOB B OMOCHMHTE3€ OEJIKOB.
I'eneTnueckuil ko M ero cBoiicTBa. DTanbl OMocuHTe3a Oenka. Peakiium MaTpUYHOrO CHHTE3aA.
Perynauuss cunTe3a OenkoB. [eH-perynsTop, TeH-ONepaTop, CTPYKTypHbIE T€HbI, HX
B3auMosieiicTeue. [IpuHImn oOpaTHON CBA3U B peryasiuuu pyHKIIMOHUPOBAHHS [€HOB.
CoBpeMeHHBbIE NPEACTABIEHUS O IPUPOJE I'EH

OcHOBHbIE TOHATHA. ABTOTPO(BI. AMHHOKUCIOTHL. AHAOOMU3M. ACCHUMMIISALMSL.
AnTHKONOH. Anmapar ['onbku. AKTUBHBIA TpaHcnopT. AspoObl. bakrepnodaru. buocunres
6enka. bpoxxenue. Bakyons. Bkimtouenus. [annmonasiit Habop xpomocoM. JlurioniHslii Habop
xpomocoM. I'en. I'enermueckuit kox. I'enom. I'enorun. I'mapodunbHOCT. I'mapodoOHOCTS.
I'mukxomn3. I'mukokamukce. I'mukxomporemnsl. I'pana. I'yanmH. Jlenatypanmsa. Jluccumumnsanus.

JHK. Heixarensubrii  cyoctpar. Knerounoe pgeixanue. Kapwormasma. KaraGommswm.
Kucnopoansiii atan. Kogon. Kommnemenrapaocts. Kpucra. Jlelikomnactel. JInzocoma.



Jlumonporeuasl. Jlokyc. MakposnemeHnTsl. Marpukc. Marpuunbslii  cuHTe3. MeTtabonu3m.
MukpotpyOouku. MuxpodpunamenTsl. MukpoanemeHTsl. Monomep. Hykneonporenms.
Hyxneorun. Omnepon. Opranounbl. Ocmoc. Omnepatop. [lnmactunel. Ilunouwmros. Ilommumep.
[Momunentua. Ilentuanas csa3p. [Ipokapuotel. Penpeccop. Pubocomsr. PHK. CITHU /L. Ctpoma.
Crpykrypsble rensl. Tpancnsuus. Tpanckpunuus. Tpumier. Tunakoua. Tumun. darouuTos.
DepMEHTBI. XJoporiacr. XpoMaTuH. XpoMoruIacr. Xpomocoma. lenTpuon.
Huromnasmarnyeckas memOpana. Llutosun. Ypauun. dotocunTte3. XeMocHHTE3. DK30LHUTO3.
DHAOLMTO3. DHAOIUIA3MATUYECKas CETh. DYKapHOThL. Aapo. Aapbiiko.
Me:xknpeaMeTrHbie CBH3H. Heopranunueckas XUMHUSL.

XUMHYECKHE 3JIeMEHTHI nepuoanudeckoi cuctemsl JI.M1.MenneneeBa. loHbl (KaTHOHBI U
aHuoHbl). Boxa u apyrue Heoprannyeckue BeIecTBa, CTPOSHUE MOJIEKYJ U CBOWCTBA.
Jucconumanus 31ekTpoauToB. Opranndeckast XuMusi. OCHOBHBIE TPYIIIBI OPraHUUECKUX
coequHeHmi. bydepnsie pactBopbl. Pusnka. OcMmoTrueckoe napnenue. Juddysus u ocmoc.
Borannka. Oco6eHHOCTH CTPOSHHSI KJIETOK pacTeHHiH. OTINYns pacTeHU OT )KUBOTHBIX.
3oosorust. OcoOEHHOCTH CTPOEHUS KIETOK KUBOTHBIX.

Pa3pen 3.Penrenue 3a1a4 no reme «I eHeTHKa»
3akpenJieHue OCHOBHOI'O CO/IePKAHUS TeM B X0/le pellleHUsi 0M0JI0rHYeCKUX 3a/1a4:
Hezasucumoe nacnedosanue npusnarxos

IIpenmer, 3agaun U Meroabl reHeTUKH. OCHOBHBIE paslenbl N€HETHMKH. MeCTO TE€HETUKHU

cpeau OMOJOrMYecKHX HayK. 3HaueHUE MeHETUKU B pa3paboTke MpoOiieM OXpaHbl MPUPObI,

3/1paBOOXPAHEHHUs, MEIULINHBI, CEJIbCKOT0 X03siCcTBa. [IpakTHUecKoe 3HaYEHNE TEHETUKHU.
I".MeHzenb — OCHOBOIIOJIOXKHUK T'€HETUKU. MeTo/1 FTeHETUUECKOT0 aHaIu3a, pa3paboTaHHbII
I''Mennenem. I'enernueckas cuMBonuka. [IpaBuia 3anmucu cxeM CKpelyBaHusL.
HacnenoBanue npu MOHOrHOpUIHOM CKpelIMBaHUU. JIOMUHAHTHBIE U PELIECCUBHBIEC TPU3HAKU.
[TepBerit 3akoH MeHnens - 3aKkoH euH000pa3ust THOPUIOB NIEPBOTO MOKOJICHU. BTOpoii 3akoH
Menpens - 3akoH pacwmervieHus. IIpaBwino uymcroThl ramer. lluToslormdeckue OCHOBBI
paciuerneHus Ipu MOHOTUOPUIHOM CKpelirBaHuU. CTaTUCTUUYECKUN XapaKTep pacllerIeHus.
[Tonsitue o renax u awienax. @eHorun u reHotu. ['oMo3urora u rereposurora. Pacuennenue
IIPY BO3BPATHOM U aHAIM3UPYIOIIEM CKPEIIMBAHUU.
HacnenoBanne mnpu  auruOpuaHoM — ckpemuBaHuM. He3aBucumoe  KOMOMHHMpOBaHHE
HE3aBUCHUMBIX IIap IMPU3HAKOB - TpeTH 3akoH Menzaend. Llutomornyeckue OCHOBBI
HE3aBUCHUMOI'0 KOMOMHHMPOBAHUS Map MPU3HAKOB.

Bzaumooeiicmsue annenvuvix u HeaneIbHbIX 2EHO8.

HacnenoBanue npu B3aMMOJEHCTBUM allJIENbHBIX I'eHOB. /JJomuHupoBanue. Henosnoe
nomuHupoBanue. Konomuuposanue. CBepX1oMHMHUpOBaHHE. MHOKECTBEHHBIN aJlJIeIU3M.

B3aumopeiictBue HeauienbHbIX TeHOB. HoBooOpa3zoBaHuST TpU  CKpELIMBaHHUHU.
OcoOeHHOCTH HacleOBaHUsl KOJIMYECTBEHHbIX NpU3HaKoB. KoMmimumeHTapHOCTh. Dmucras.
[Tonmumepus. MHOKeCTBEHHOE eWCcTBUE T€HOB. IIprMepbl MHOKECTBEHHOIO JIEHCTBHS T€HOB.
Bo3moxHbIe MeXxaHU3Mbl OOBSICHEHHUS! 3TOTO SIBJICHMS. | €HOTUIT KaK 1IeJI0OCTHAs HUCTOPUYECKU
CJIOKUBIIASACA CHCTEMA.

Xpomocomnas meopusi Hac1e0CmME8eHHOCMU.

SIBneHue CUEIUICHHOrO HACIENOBaHUSA U OTPaHUYCHHOCTh TPETHEro 3aKoHa MeHuens.
3nayenue padot T.I.Moprana u ero mkojbl B U3y4eHUH SBJICHUS CIETIIICHHOTO HACJIEJOBaHUSI.
Kpoccunrosep, ero 6uosiornyeckoe 3HaueHue. ['eHeTnyeckne KapThl XpomMocoM. OCHOBHBIE
IIOJIOKEHUs XPOMOCOMHOM TeOpUM HacieacTBeHHocTH. Britan mkonsl T.I.Moprana B
pa3paboTKy XpOMOCOMHOM T€OpHUU HACIIEICTBEHHOCTH.



I'enemuxa nona.

I'enetuka nona. [lepBudHble U BTOPUYHBIE MTOJIOBBIEC IIPU3HAKU. XPOMOCOMHAsI TEOPUS
omnpelencHuss 1ojia. ['OMOraMeTHbIi M IeTeporamMeTHBId IosI. THIbl OmpenesieHHs IoJa.
MexaHu3M noajep;kaHusl COOTHOIIEHU oo 1:1. HacnenoBanne npu3HaKoB, CLEIIEHHBIX C
II0JIOM.

3axonomepHOCMU USMEHYUBOCTNU.

N3menunBocts. Kinaccudukanust U3MEHYMBOCTH C MO3ULUI COBPEMEHHOM Ire-HEeTHKU.

®denorunuyeckas (MoauUKaMOHHAs U OHTOrEeHeTH4ecKas) M3MeHYMBOcTh. Hopma
peakuuM W €€  3aBUCUMOCTb OT TreHoTuna. (CTaTHCTUYECKHE  3aKOHOMEPHOCTH
MOU(UKATMOHHONW H3MEHYMBOCTH; BAPHAILIMOHHBIA Psi/i M BApUAIIMOHHAS KPUBAsL.

I'enotunuueckass (KOMOMHAaTHBHAasE ¥ MYTAl[MOHHAs) W3MEHYMBOCTh. 3HAYCHHE
KOMOWHATHUBHOH M3MEHYMBOCTH B OOBSCHEHHWH SBOJIIOLMOHHBIX IIPOLIECCOB, CEICKIHH
opranu3MoB. MyTalioHHast ©3MEHYMBOCTb, €€ BUAbl. MyTarmu, ux npuunnsl. Knaccudukanums
MyTallUd 1O XapakTepy M3MEHEHHs TeHOTHNAa (TE€HHBbIE, XPOMOCOMHbBIE, TI'€HOMHBIE,
uuromazMarudeckue). llocnencTBus BiIusSHUS MYTareHOB Ha OpraHu3M. Mepbl 3aliMUTh
OKpYXKAIOIIe cpeAbl OT 3arpsi3HEHUs MyTareHaMu. 3aKOH TOMOJIOTMYECKMX psAJOB B
HacJeICcTBeHHON n3MeHunBocT. H.J.BaBunoBa. DkcriepuMeHTaIbHOE MTOJIy4EHUE MYyTallUi.
OcHoBHble moHsTHA. ['eneruka. ['mOpuponornueckuit merton. HacneacTBeHHOCTb.

N3menunBocTh. Aienb. AnbTepHaTuBHBIE INpu3Hakd. ['eHorun. Penorun. ['ereposurora.
I'omozurora. I'mOpun. JlomuHaHTHBIM Npu3Hak. PeliecCUBHBIM NMpU3HAK. AHaIH3UpYIOIIee
ckpemuBanue. BosBpatHoe ckpeuuBanue. Jurereposurora. [lomuruOpuanoe ckpemuBaHue.
Kommiumentapuoe neiictBue resoB. Onucrasz. [lonumepus. [Ineiiorponus. MHOXECTBEHHbBIN
aimenu3M.  KopomunupoBanue.  CBepxjoMuHupoBaHue. HenomHoe — 1OMUHUpPOBaHUE.
CuennenHoe HacnenoBanue. ['pynnel  cuerienus. Kpoccunrosep. KpoccoBepHble u
HEKpOCCOBEpHbIE TrameThl. Aytocombl. I'ereporamerHelii 1os. ['OMOraMeTHBIM — ITOJ.
CueruieHHOe ¢ TOJIOM HacienoBaHue. PEHOTHNUYECKAass MU3MEHYHBOCTh. MoaupuKamoHHas
W3MEHUYMBOCTh. Bapuanta. Bapuaunonnsiii psan. Bapuanmonnas kpuas. Hopma peakuuu.
OnTOreHernyeckass HW3MEHYMBOCTb. ['€HOTHMNMYecKas  W3MEHYMBOCTb.  MyTanuoHHas
M3MEHYUBOCTb. MyTanuu. Myrarensl. ['ennsle myranuu. ['eHOMHBIE MyTanuu. XpOMOCOMHBIE
mytanud. KomOnHaTuBHast n13MEeHYUBOCTE. [luTonmnazmaTudeckast n3MeHYMBOCTh. CIIOHTaHHbBIE
MyTauuu. JlerampHple MyTanuu. 3aKOH TOMOJIOTMUECKHX PSIOB B HAaCJIEICTBEHHOMN
W3MEHUYHUBOCTH.
I'enetnka udenoBeka. HacnenctBeHHble Oone3Hu. AnbOMHU3M. bin3HenoBbl  MeTOn.
I'emodumnms. I'mbpuanzanus COMATUYECKUX KJIETOK. Menuko-reHeTnyeckoe
KOHCyNbTUpOoBanue. [lomunaktunus. [onmynsiuuoHHbIA METOI.
Me:xxnpeavernbie CBsi3H. OKoyorud. OxpaHa OpUPOABI OT BO3JIEHCTBUSA XO3SMCTBEHHON
NeSTeNIbHOCTH 4esloBeKa. Teopus 3BOOLUHU. 3HAU€HHWE M3MEHYMBOCTU B 3BoJiouuu. dusmka.

HNonusupytomiee u3nydeHue, MOHATHE O J103€ M3IyYEHUsS M OMOJIOTMUECKOM 3aluTe. XUMHUSL.
OxpaHa npupoabl OT BO3JACHUCTBHS XUMUYECKUX TIPOU3BOJICTB.
Heoprannueckas xumus. OxpaHa TOpuUpoAbl OT HETaTUBHOTO BO3JCHCTBUS OTXOJ0B
XUMHYECKUX MPOU3BOACTB. Du3nka. PeHTreHoBckoe nu3nydenue. [lIoHsaTre o 103€ u3inyyeHus u
OHOJIOrHYECKOM 3alInTeE.

Temarndeckuii mian



Ne Paszgen. Tema 3ansaTus KOJI-BO Pecypcsr
4acoB
1. | buonorus -Hayka o JXKMBOW MPUPO/IC. 1
1. | YpoBHU Opranuzanuu XUBOW MaTepUn 1
2 | CBoiicTBa KUBBIX CUCTEM 1
3 | JIaboparopnas pabota «BiusHuHe ocMoca Ha Typ- 1 JlaTuuk smek-
TOPHOE COCTOSIHUE KIJIETOK) TpOIPOBOAMMOCTH,
JIMHCUKaA
4 | X¥UMHYECKUH COCTAB KIETKH. 1 DIIEKTPOHHBIE
TaOJUIIBI U
IUTaKaThl.
5 | benku: crpykrypa, pynkuuu 6enkoB. HykinenHoBbie
kuciotel. JJHK u PHK, cpaBHuTEnbHAS 1
XapaKTePUCTHKA TaHHBIX KHUCIOT.
6 | OcoOOCHHOCTH CTPOEHUS, MECTO PACIIOJIOXKCHHS B 1 Haruuk pH
KJIeTKe, ocCHOBHBIC (hyHKIMH, Buabl PHK, ux ponb
B OuocunTe3e. JlabopaTopHas paborta «BeinencHue
n ounctka JIHK n3 kneTok pacreHuin»
7. | JlaboparopHas padota Ne 3 «3yuenue 1 Hatauk or-
(bepMeHTaTUBHOM aKTUBHOCTH CIFOHBI THYECKOH
IINIOTHOCTHU
8 | buocuntes Oenka. IloHATHE O TpaHCKPUILMH, 1
TpaHcasuuu, Tpuriet i koaoH JTHK.
9 | lpakTtukym - pemeHue 3amad: Ha BeramcieHue 1
MOJIEKYJISIPHOM ~ Maccel  Oenika, oOIpejaeseHue
YHUCJIa AMUHOKHUCIIOT 00pa3yIomux OeNoK.
10 | IlpakTuky™m - pemenue 3afad: Ha BelumcieHue 1
MOJIEKYJISIpHOM  Macchl  Oejka, OIpeesieHue
qucaa aMUHOKUCIIOT 00pa3yonmx OesoK.
11 | Knerka - kak OMo0rHyecKas cuctema 1
12. | JlaboparopHas padota «Ilma3mMonu3 u jaeria3Mons3 1 Muxkpockorn
B PACTUTENBHOMN KIIETKE» npoBoit,
MHUKpOIIpenapaTsl,
HaOop s

npenapupoBaHus




12 | Ilpokapuotsl. Dykapuotsl. Heknerounsie popmbl PaccmatpuBanue

AKU3HU Oaktepwuii Ha
TOTOBBIX
MUKpoIpenaparax
C HCIOJIb30BaHUEM
udpoBoro
MUKPOCKOIIA.

13 | ®orocunTe3. DHEpreTuuecKuii 0OMeH B KIIETKE, €To
3Tarnbl, a3pOOHbIC U aHAPOOHBIE OPraHU3MBI,
KJIETOYHOE JIbIXaHHE.

14 | JIaGoparopHas paborta «OnpeneneHue Jatunku
MHTEHCUBHOCTHU nporecca ¢bukcanuu kuciopona, pH
VJIJIEKUCIOrOo  Ta3a  KIETKaMHU  BOJAOPOCIH [Tudposas
XJIOPEJIIBD) 1aboparopus 1o

9KOJIOTHH (JaTYuK
YTJIEKUCIIOro ra3a
1 KHCIIOPO/JIa)

15 | Pacuérsl, CBsI3aHHBIE C YHEPTETUUECKUMH 3aTpaTaMu Hatauk  TeMm-
1pu 0OMEHE BEIIECTBA B KIIETKE neparypsl, pH

16 | JIaboparopHas pabora «Boinenenue
YIJIEKUCIOr0 ra3a U TeIJIOTHl JAPOXKIKEBBIMU
KJIETKaMU IIpU OpOKEHUN»

17 | Opranusm kak Ouonorudeckas cucrema. Pazoop
3aJaHUH.

18 | Muros3. Mukpockor, HaGop
JlaGopaTopHas paborta «IToBeaeHue XxpoMocoM mpu MHKPOIIPETIapaToB,
MHMTOTHYECKOM JIEJIEHUU B KJIETKAX PACTEHHI» Habop s

MpernaprupoOBaHU

19 | Meiio3. Jlaboparopuas padota «IloBenenue Mukpockor, HaGop
XPOMOCOM IPH MEUOTUYECKOM JICJIICHUH B KJIETKAX MHUKpPOIIPETIapaTos,
pacTeHui» Habop s

npenapupoBaHuUs

20 | I'eneruka. PonocnoBuble.  Pemenne — 3amau.

CocraBneHue poJI0CIOBHBIX

21. | 3axounsl I'.Mennens. buomornueckue 3agaun: Ha
MOHO, JIU- TOTUTUOPHUIHOE CKpPEIIHBaHUE;

22. | 3axonsl I .Meunnens. buonmornueckue 3agaun: Ha
MOHO, IU-TIOJIMTHOPUIHOE CKPEITUBAHUE

23 | IlonHOE M HETOHOE JOMUHUPOBAHNE

24. | buonorudeckue 3aJjavun: Ha HEMOJHOE
JOMHHHUPOBAHHE

25 | Aranmsupyrolnee ckpemuBanue. buonornyeckne

3aa4M: Ha aHAJIM3UPYIOIICC CKPCIIUBAHNE




26.

I'enernueckoe onpenenenue nona. HacnegoBanue
HpI/I?)HaKOB, CIICIIJICHHBIX C ITOJIOM.

27 | buonoruueckue 3a/1aun: Ha CLUEIUIEHHOE C MOJIOM
HaclleI0BaHHE;

17 | JIabBopatopnas pabora «OmnpeneneHue mojioBoro Muxpockor, Habop
XpOMaTHHA B KIJIETKaX OYKKaJIbHOTO SMUTEIUS ISt
YEJIOBEKa» npenapyupoBaHus

18 | CuennenHoe HaclieJOBaHNE MTPU3HAKOB. 3aKkoH T.

Moprana. buonornveckue 3a1a4m: Ha KPOCCHHTOBED;

19 | JIaboparopnas pabota «OnpeeieHre reHoTrIa Muxkpockorr, Habop
TUTOI0BOM MYIIKH JIPO30(HIILI IO (PEHOTUITY TSt

npenapupoBaHHUsI

20 |IlomHoe W HEMOJNHOE  CHCIUICHHE  TCHOB.

['eHeTHUECKUE KapTHI XPOMOCOM

21 | buonorudeckue 3anaun: KoMOMHUPOBAaHHEIE 3a/1a9U

22 | I'enernyeckue O60me3nu. PogocioBHas ceMbu.

23 | buonoruueckue 3amavyd: Ha OMNpPEICNICHHE TPYIIIbI
KpOBHU U pe3yc-PakTop

24 | buonoruuecKkue 3ajadd: Ha BEPOSTHOCTh
HaCJIeI0BaHHS " MIPOSIBJICHUS
TCHETHUYCCKUX 3a00JICBaHUI

23 | buonoruueckue 3a/1a4un: Ha TCHETUYECKUE OCHOBBI
3JI0POBbSI

24. | Pemenue KOMOMHHPOBAHHBIX 33/1a4 MO KypCy
[InenoTponHOCTH

25 | Pemenmne KOMOMHUPOBAHHBIX 3371a4 MO KypCy
[Tonmumepus

26. | Pemenrie KOMOMHUPOBAHHBIX 33124 IO KYpCy
Onucras

27 | Pemenne koMOMHUPOBAHHBIX 3a/1a4 MO KypCy
IleHeHTpaHTHOCTH

28 | Pemenne KoMOMHMPOBAHHBIX 3a/1a4 MO KypCy
KomniiemenTapHoCTb

29 | Pemenne KOMOWHHPOBAaHHBIX 3a7ad IO KypCy
[TonynsmonHas reHeTuka

30 | Pemenwne 3amad 1mo TeMe: «3aKOHOMEPHOCTH
W3MEHYHNBOCTI

31 | MHoroob6pasue opraHu3MoB. PemeHne TecTOBBIX
3a1aHUI

32 | JTabopatopHas pabora «OCOOCHHOCTH pa3BUTHS I1a- Mukpockor, Habop

IOPOTHHUKOBUIHBIX)

MUKPOTIPENapaToB




33

HapctBa baktepuu. Pactenus. I'pubsl. JKuBoTHbIE.
TectupoBanue

34 | JIabopatopHasi pabora «CpaBHUTENbHAs XapakTe- Mukpockor, Habop
pHUCTHKA OJHOKIETOYHBIX OPraHU3MOB) MUKPOIIPEIIapaToB
35 | Yenosek u ero 310poBbe. IIpaktukym
36 | Mecrto 4yenoBeka B CUCTEME OPTaHUYECKOTO MUPA,
THIIOTE3bl TPOMCXOXJICHUS dYeloBeKa. UYepTsl
CXOJICTBA U Pa3lIM4Usl B CTPOCHHH, TOBEJACHUU U
pa3sBUTHH  4YEJIOBEKA W MIICKOIMTAIOIINX
(4emoBEeKOOOpa3HBIX 00E3bsIH).
37 | OnopHo -iBUTaTEIbHAS cCUcTeMa. BHyTpeHHsIsI cpena
opranusmMa. OOMEH BEIIECTB U MPEBpAIlCHUE
sHeprun. CUCTEMbI OPTaHOB.
38 | HepBHas u rymopanbHast perysisius
KHU3HEEATSILHOCTH OpraHn3Ma. Beiciias HepBHas
JeSTEeTbHOCTb.
39 | Hagopranusmennslie cucteMsl. [Ipaktukym
40 | DBomous oprannyeckoro mupa. [Ipomexxyrounoe
tectupoBanue. CHHTETHYECKAs! TEOPHS SBOIIOLINH.
41 | JIBuKylIue CHIIbl, HAITPABICHUS U PE3YJIbTAT
sBosouK. Buj, ero kpurepuu.
42 | CoBpeMEHHBIC MPEJICTABICHUS O BO3HUKHOBCHUHU
XKU3HU Ha 3emiie. XUMHUYECKas U OMOJIOTHYecKast
3BOJIIOIMSA. Perienue TecToBbIX 3a1aHui.
43 | DKocUCTEMBI M ITPUCYIIIE UM 3aKOHOMEPHOCTH.
44 | JlaGoparopnas padoTa «Pacuer 4acTOTHI BCTpeydae- bnank yuéra
MOCTH aJuIeJIel ¥ TEHOTHUIIOB B TIOITYJISIIHI) (EHOTHITYECKUX
NIPU3HAKOB,
KaJIbKYJISITOP
45 | JIaGoparopnas padoTa «OIl€HKa CoIepKaHUS HUT- JlaTunk HUTpAT-
paToB B paCTEHUSIX)» MOHOB
46 | EcrecTBeHHbIE COOOIECTBA >KUBBIX OPraHU3MOB U
WX KOMIIOHEHTHI.
47 | CoctaB u CBOICTBAa OMOT€OIIEHO30B.
48 | Dkonoruyeckue pakTopsl. bruonsornueckue GakTopsl
Cpenpl.
49 | JlaGoparopras paborta «Jloka3zaTenbCcTBO (hH3HUe- JlaTuvKu KUCIIOpo/a,

CKOT'0O MEXaHHU3Ma IpaBuia AJ'IJ'IeHa»,

pH, xpo- pua-noHoB,
OCBEIIIEHHOCTH, TEM-
neparypsl,
OTHOCHUTEJIbHOMI
BJIQKHOCTH




50 | JIaboparopnass pabora «JlokazarenbcTBO (usnye- 1 JaTuuk Tem-
CKOro MexaHusma npasuwia beprmanay 1IEpaTyphl
51 | UtoroBoe TecTupoBaHUE. 1
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