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Pabouas nporpamma mo BHEYpO4HOI AeATeTbHOCTH
«PenieHre OHOJIOrHYeCKUX 3229
s 10 kiaaca




NOSICHUTEJILHAS 3AITMCKA

[peanaraemblii Kypc pacumtan 34 waca (I dac B HeseNio), oK noddepocusaem u yrybniem 06aszoevle SHaHUi  No buonoeuu U Hanpaeier Ha
hopmuposarue u pazeumue OCHOBHbIX YuebHbIX KOMAEMeHYUll 6 X00e PeuleHus buonOUYECKUX 3a0aH.
Craryc J0KYMEHTA
IIporpamma (akynbTaTiBa no GUOJOrHH COCTABJICHA HA OCHOBE HOPMATHBHAIX JIOKYMEHTOB:
® OeepanbHblil 3akon PO ot 29.12.2012 Ne 273-03 "06 obpasosanuu B Poccuiickoil deepaluu«, CT. 2, m %
e e iepartbHblil rOCYaPCTBEHHbIH 00pa3oBaTENbHbIH CTAHAAPT;
emuceMo MunncTepersa oOpasosanus U Hayku PD or 19 anpens 2011 r. Ne 03-255 «O BBeaeHHHM (denepaabHOro roCyAapCTBEHHOTO obGpa3oBaTenbHOTO

cTanjapra oduiero 00pazoBaHHs;
® hesepaibHbIil TiepeueHb y4eOHHKOB, PEKOMECHIOBAHHDBIX MuHHUCTEPCTBOM 00pa30BaHMs W HAYKH Pd Kk HCIIONB30BAHMIO B 00pa3zoBaresibHOM IIPOLECCE B

061ieo6pasoBatelbHbIX yupekaenusx, na 2021-2022 yu.r.,

e uchMo MunucrepeTa oopasosatus 1 Hayku PO Ne 08-1786 ot 28.10.2015 r. «O pabounx mporpaMmax y4eOHBIX PEAMETOBY;
e ocHoBHas oGpasosaTenbHas nporpamma MBOY COI Ne | ¢.Jlobpoe Jlumewnxoit 061acTH ¢ JAONONHEHUAMH 1 U3MCHEHHAMH

Konuenuus npozpammsl_Kypca 3aKI04aeTcs B TOM, 4To ed paspaboTka cBs3aHa C pa3paboTKO# CUCTEMbI CreNMAI3HPOBAHHON TTOJIFOTOBKH
(npopunbHOTO 0OyUEHNs) B CTAPIIMX KIACCAX M HANPABJICHA Ha PealH3almio JMYHOCTHO - OPUEHTHPOBAHHOIO Mpolecca, NpH KOTOPOM MAKCHMAJIBLHO
YUHMTBIBAIOTCS MHTEPECHI, CKIOHHOCTH, M CIIOCOOHOCTH CTAPLICKIIACCHHKOB. OCHOBHO} aKIIeHT Kypca CTaBUTCA He Ha TNPHOPUTETE COACPIKAHWA, a Ha
NPUOPHTETE OCBOCHHS YUAUIMMHCs CrocoboB JeficTBUi, He HaHOCs ymepb camoMy COJACDYKAHHMIO, T.€. PasBUTHIO NPEAMETHBIX H MEKIPEIMETHBIX
KOMIETeHIMii, YTO HAXOAWT OTP@KEHHE B KOHTPOJIBHO-M3MEPUTE/BHBIX MaTepHallax EIr'D. Kypc TecHO cBf3aH C ypOKaMH obmeit  OGuonoruu u
coorBercTBYeT Tpeboanusm PI'OC.

AxmyanpHocms YMEHUs PElaTh 3ajadyu 10 OMOJOrHH BO3PACTACT B CBA3M C BBCACHUCM EI'D no 6MONOrHM, a TAKXKE C TEM, 4TO HEOOXOMMMO
NpUMEHATH 3HAHUs Ha npakTuke. Kype TecHO cBA3aH ¢ ypokamH obueil GHONIOrMH U COOTBETCTBYET TPeDOBaHUAM Oroc.

Pemienue 3a4ad 10 GMOJOTMH €T BO3MOXKHOCTb Jlydllle TO3HATb (YHIAMEHTANbLHbIC 06L1E6HOIOrHYECKIE NOHATHS, OTPAXKAIOUIME CTPOCHNE 1
(yHKIMOHMPOBaHHE OMOIOIMYECKIX CUCTEM Ha BCEX YPOBHSAX OpraHU3alMh AH3HH.

Pellenue 3azau 1o GMOJOMMH MO3BOMSET TaKKe YrayOMTh M 3aKPENuTh 3HAHWA [0 pas/ciaM obmeit 6uonornu. OrpoMHyi0 Ba)XHOCThH B
HempepLIBHOM 00pa30BaHUK TPUOOPETAKOT BOMPOCHI CAMOCTOSTENBHON PaGOTHI YUAIMXCS, YMEHHE MBICIHTb CaMOCTOATENILHO M HAXOAMTL peleHue.
Co31a10TCA YCIOBHS JU1sl MHMBHYANBHON M TPYNNoBOi (opM JEATEIBHOCTH yallMXCA. Takoe coderanye JBYX (OPM OpraHU3aLMM CAMOCTOSTCIBHON
paboThl HAa YpoKax AaKTHBM3MPYET cnabblX y4alMxcs M JacT BOIMOKHOCTD audepeHIMpoBaTh OMOIb, COCOOCTBYET BOCIHMTAHMIO B3AHMOTIOMOLUH 1
KonTeKTHBN3Ma. CO3/aeT TaKkKe YCIOBHs Ul OOYYeHHs YHALMXCH CAMOKOHTPOIIO M CAMOOLEHKE. I10 GOopMUpYET TBOPYECKOE OTHOMEHME K TPYiy
BAKHOE LIS YeoBeKa J000H npoeccun U SBISEeTCS BaKHBIM YCIOBHEM YCIEUIHOTO, Ka4ECTBEHHOTO BLIOJIHEHUST MM CBOMX OOA3aHHOCTEH.

Ocobennocmamu npozpammbl_Kypca_ sBISICTCS TECHas CBA3b €ro COJACpiKaHMA ¢ ypOKaMmi oGuieii GUONOrMM M COOTBETCTBHE TPEOOBAHUSM
I'ocynapcteentoro crangapra. Iloabop marepuanos s 3aHsTHII OCYLIECTBIAETCS HA OCHOBE KOMIICTEHTHOCTHO - OPHEHTHPOBAHHBIX 3a1aHui,
HAMpABIEHHBIX HA PA3BHTHE TPEX yPOBHEH 00YUEHHOCTH: PENPOAYKTHBHOTO, MPUKIAAHOTO W TBOPYECKOrO.

Henvio Kypca asisaemest:




e CozeiicTBOBATL (HPOPMHUPOBAHHIO MPOUHBIX spaHnii 1o obuieH 61OJI0rUH, YMEHHUI ¥ HABBIKOB PCIICHHS sagay na cnaun EID.
e OGOGLHTh, CUCTEMATH3NPOBATH, PACHIMPUTL u yrayOuTh 3HAHMA Ydalluxcs cOpPMHUPOBATH/AKTYaNIH3HPOBATE HABBIKHA peuieHns  OMONOTMYECKUX
3a/1a4 Pa3IuYHbIX TUIIOB.
o JJaTh YUCHMKY BO3MOXKHOCTh peann3oBatb CROM MHTE/UIEKTYalbHbIC 1 T
CTH TIPY BbINIOIHEHWH 11 OEKTHOM
e JlaTh Y4EHUKY BO3MOXKHOCTD OLEHHUTL CROM CKJIOHHOCTY U MHTEPECHI K nanHoi 001acTy 3HAHMS
Jaoauu:
| . ®opMupOBaTh CHCTEMY 3HaHmii O TIaBHBIM TEOPETHHECKUM 3akoHam OMOJIOTHH.
2.CoBepIIEHCTBOBATH YMEHHE pELlIaTh 61OIOrMUECKHE 33/1auk PENPOLYKTHBHOTO » [PUKIAAHOTO M TBOPYIECKOrO XapaKrepa
3 Pa3BuBaTh KII0YEBbIE KOMICTCHIAM - yueGHO - NO3HABATENBHLIC, ur(OpPMALOHHBIE , KOMMYHNKATHBHDIC ,COLMANbHBIE.
4 PasBuBaTh OMOJOTMHUECKYIO MHTYHIHIO, BLIPA0OTATH ONPEACICHHYIO TeXHMKY, YTOOBI OBICTPO CHPaBUTCH € Mpe/IOKSHHBIMH OK3aMEHAIMOHHBIMH
3aJlaHUAMHE.
Brazodaps Qaxynemamugeiomy Kypey 1o Guon02uN GLINOIHAECHCA HECKOILKO ynkuui:
1. TloanepXuBaeTcsi U3YHCHHC GUOJIOrMM HA 3a/[aHHOM CTaHJAPTHOM yposue. Kype «Peuienne GUOIOrMYeCcKMX 3a/iay» MOMOraer 3aKpeluTh U
yriyouTh ypoBEHbL 3HAHui 10 GUONOTHH, IPUMEHHTE STH 3HAHMS MYTEM penieHns GHONOTrHIeCKUX 3ajat.
2. OcywecTBsAeTCs IMYHOCTHO-OPMEHTHPOBAHHBIN MOAXOML B o6ydenun. To ecTh yUMTHIBAIOTCA WHIMBHUAYAIIbHbIE CKIOHHOCTH H CIOCOOHOCTH
yUALMXCSt M CO3AAKOTCA YCIOBIA U 0GyueHus HX B COOTBETCTBUM C npodecCHOHAIbHBIMA HHTEPECAMH.

BOpPYECKHE criocoOHOCTH, UMEIOIIHCCA JHAHMUS U YMEHUA B APYTHUX 00IacTax

[ ranupyemblii pe3yibman
B pezyibmaimne NPOXOHCOEeHUA NPOPAMMDbL Kypca odyuaouuecs Q0JIHCHBL:

e Jcnonb3oBarh 00mKE NPUEMBI paboThl ¢ TECTOBBIMHU 3aaHUAMU pasJIMyHON CII0KHOCTH, OpUEHTHPOBATLCA B IPOrpaMMHOM MaTepuaie, yMETh Y€TKO
dopmynupoBaTh CBOH MBbICTTH

e YMeTh NpaBriIbHO PacpeeisiTh BpeMsi P BBITIOJTHEHHH TeCTOBBIX paboT.

e OGO6LIATH ¥ PUMEHATH 3HAHMA O KJIETOYHO-OPraHU3MEHHOM YPOBHE OpraHu3aliy KU3HH.
06061maTh ¥ NPUMEHATh 3HAHNA O MHOT000pa3uy OpraHnu3MoB.
CornocTaBIsTh OCOOEHHOCTH CTPOCHHMA 1 (PyHKLMOHHPOBAHM OpTaHM3MOB Pa3HbIX HAPCTE.
ConocTapisTh OMONOrHIeCKUC 0OBEKTHI, MPOLECCHI, SBJICHHUA, IPOSBJAIOIMXCS HA BCEX YPOBHSIX OpraHu3aluy KU3HH.
Y cTaHABANMBATH MOCIEA0BATCIBHOCTD 610I0rMYECKUX 0OBEKTOB, IPOLECCOB, SBJIEHHUIL.
[MpumMeHATH Suolornyeckue 3HaHus B MpaKTHUECKHUX CUTYyaLHsIX (paKTHKO-OPUEHTUPOBAHHOC 3aiaHue).
PaGoTaTh ¢ TEKCTOM HIJIH PUCYHKOM.
060061maTh ¥ NPUMEHATH 3HAHWA B HOBOIl CHTYyallnH.
Pemarh 3a1a4y 10 IUTOJIOIMH 6a30BOr0 YPOBHS 1 MOBBILIEHHOTO Ha NpUMEHEeHUEe 3HAHWIT B HOBOM CUTYallUH.
Pemarh 3agauu [0 reHETHKE 6a30BOro ypoBHA 1 [TOBBIIIIEHHOTO Ha MPUMEHCHHNC 3HAaHUI B HOBOW CUTYallMH.
Pemuarbs 3aja4u MOIIEKYJIIpHO OHOIOrnH 6a30BOr0 YPOBHS 1 MOBBILICHHOTO Ha NMpUMEHEHNE 3HAHWI B HOBOW CUTYaLMH.

CmpyKkmypa npozpamvmot. Kypc onupaerca Ha 3HaHus, foJydeHHbIC IPH H3YICHUH Kypea Guonornu 10 knacca. Cojiepkanue NporpaMMbl BKIOHACT 3
OCHOBHBIE Pa3/iena: peuenne 3aua4 rno MOJICKYJISIPHOH 0MOJIOTHH, pelienue 3aj1ay 1o IMTONOrHH, pelieHyue 3ajad 1o reHeTHKE, JaHHbIC pasjienbl JAEIATCS Ha




TeMBbl, M Kax1as Tema (aKyIbTaTHBHOTO Kypca SIBISIETCA POJIOIKEHHEM Kyped Gronorui. OCHOBHOM THIT 3aHATHI - NpakTHKYM. [l panboJsiee yCreHoro
YCBOEHHSI MaTepyuaia MiaHupyloTCs pasiiniHble dopmbl padoThI € YUAMMUCS: pa3Ho06pasHbie (HOPMBI PAdOTEI C TEKCTOM, TECTAMMH, BBITIOJTHEHUE TBOPYECKHUX
sazanmii. Ha Kaxka0M 3aHATHH YJaIiMCsi PEKOMEHYeTCs CCpHi 3a7aHMiA, 9ACTH KOTOPBIX BBIITOJIHAETCS B KIIACCE, @ HacTh - JIOMa camocrositenbHo. s
POMEKYTOUHOIO KOHTPOJISI- 3 TECTHPOBAHUS B dopme EI'D, 1 HTOrOBOIO KOHTPOJIS— 3a4€T 10 Kypey «Perienue 6MONOrHYECKUX 33134 B XOJ€ ITOJAIOTOBKH K
EID» 1 npoekThas aestenbHocTh. Kype peannsyer KOMIIETEHTHOCTHBIH, e TeIbHOCTHBIH 1 MHIMBHLYANbHBIH TTOJIXO/1 K 00y4EHHUIO. JlesTenbHOCTHBIN
[OJIXO1 peann3yercs B MPOLECCe NPOBeICHNs CaMOCTOATEILHBIX 1 MPAKTHYECKUX PAbOT C yHaMMUCs, COCTABIACT OCHOBY Kypca. JlesTenbHOCTE YUMTEeNs
CBOJIMTCS B OCHOBHOM K KOHCY/IBTUPOBAHUIO yHalIMXCs, aHalln3y 1 pasbopy Hanbomnee MpOOIEMHBIX BOIPOCOB M TEM. WuamBuayannsanys o0yueHus
JOCTHIAeTCA 3a CUeT HCIIONb30BaHNusl B polecce 00ydeHns nedazo2uleckoll MmexHoa02uU IUHHOCMHO-0PUEHMUPOBAHHO20 obpazosanua « UCY/]»
(WHAMBUYaJIbHBII CTUIL Y4eOHOH NeATETHHOCTH).

B [OArOTOBKE M MPOBEICHHH YPOKOB IaHHOTO Kypca MCTONb3YeTCsl MeXHOA02UA 300poebechepezaroujezo 00yHeHUs U 60CUMAHUL CO3/1aHue
ncuxonorngeckoro kompopra, CaHUTapHO-TUrHEHUICCKHX yCII0BHil, ABATATE/IBHON AKTHBHOCTH 1 APYTHX KPUTCPHCE, KOTOpBIE BIIMAIOT HA YCIIEIHOCTD B
00y4eHHUN.

Dopmoii omuémuocmu no u3y4eHuIo 0anno020 Kypea mojcem obtmy:

e CocraBiicnue GUOJOTHYECKUX 3a/1ad, KPOCCBOPIOB, CO31aHHE npesenTalyii, 10 Temam (axyabTaTUBHOIO Kypea,
e 3a4éT 10 PelIEHHMIO 33134 6a30BOTO ¥ MOBBIICHHOTO YPOBHAL ;
e KonTponbsHas paboTa 1o petieHnro 3a1ad 1o Marepuaiam Emnoro [ocyapeTBEHHOr0 3K3aMeHa 110 OMoJIorHH 2021-22 roaa (3amanus yposHs b,
[OBBIILICHHOTO YPOBHs CI0KHOCTH, C);
e 3ammTa NPOCKTHBIX PabOT
e TecTOBbIE 3a/aHMst 110 PELICHHIO 3aj1a4 [0 MaTepuasiam EAuHOro Tocy1apCTBEHHOTO IK3aMeHa 110 OHONOrHH 2021-22 rona (3anaHus ypoBHs b
[TOBBILICHHOTO YPOBHs caoxkHoCcTH, C);

COJIEPKAHUE KYPCA
Bgpenenue — 2 uaca
[. Beedenue 6 npeomem
Pecypchl yueOHOro ycnexa: 00Y4E€HHOCTb, MOTHBALLUA, NAMAT, BHMMAaHKE, MOJAILHOCTD, MBIILICHUE, ACSTEIBHOCTD. Kontposb, CAMOKOHTPOIIb.
MoTuBanus Ha ycrex: MaTpulia MHANBHYaJIbHOrO yCnexa, MHIMBM/IyalIbHAs IPOIPaMMa pa3sBUTHA 00611eyueOHBIX HABBIKOB.
2 PeweHue 3a0a4 no meme

«Ocnoanuie ceoticmea dicugoeo. Cucmemnas op2aHu3ayusl orcusHuy-1 wac

JakpenJjeHue 0CHOBHOIO CONEePKAHMNI TeM B X0/1¢ pelicHus OHOJOrHUeCKHX 3a1a4:




Bronoris - Hayka O JKHU3HM U CC saxonomepHocTsix. IIpeamer, 3aiatn, MeTo/Ibl M 3Hauenue ouonoruu. Ceasb GUONIOTHHY € APYrMMH HAYKaMH, €€ MECTO
B CHCTEME eCTeCTBEeHHOHAYUHBIX H 6UONOrNYECKUX  INCIHTIITHH. Enonorms B cucreMe KyiabTypsl. Mecro ouonoruu B (HOPMHMPOBAHHU HAYYHOTO

MMPOBO33pEHUA 1 HAy4HOH KapTUHBI MUPA.
OcHOBHbBIC TPH3HAKH KUBOIO. Ornpe/ie/IeHUe MOHATHS (GKU3HE. Buonornueckas GopMa CyIECTBOBAHUSI MaTCPUH. VpoBHY OPraHM3alllK SKHBOH

Marepuu 1 E@EIEEET_ MX BbICICHHWA.

OcHoBHBIE NMOHATHA. bronorus. Kuznb. OCHOBHBIC MPU3HAKK JKUBOTO. YpoBHH OpraHu3aluu KMBOI MaTepun. MeTosibl U3yHeHUA B OMOIOrun.
K netxa. Tkanb, Oprad. Opranusm. Tomynsiuus ¥ Buj. broreoueHos. Buocdepa

Pasznen 1. Peluenue 32124 no Teme «MoneryasipHas ouoorusi»-6 Yacos

JakpeiieHye OCHOBHOIO COePAKAHNI TeM B X0jie peleHusi GHoJOTHUECKHX 3A)AT:
1. Xumuueckuii cocmag Kienku. Heopzanuyeckue 6ewecmeda.
XUMHUYECKUE HJIEMEHTBI U UX POJlb B wierke. Heopranudyeckne BemeCTsa U uX poitb B KH3HEACATENBHOCTH KiIeTk. Boja B KJIETKE, B3aUMOCBA3L ©€
CTPOEHUA, XMMHUYECKHX CBOMCTB M OMOJOrMYeCKOi pOIH. Coiy HEOPraHWYECKMX KHMCIOT, WX BKIA/ B obecricueHne JKU3HEAEATENIbHOCTH KIIETKH M
nojep/KaHue roMeocTasa. MoHbl B KIETKE, HX (PYHKLHH. OcMOTHYECKOE JaBIeHUE U TYProp B KICTKE. bydepHble CHCTEMBI KICTKH.
2 Xumuueckuti cCocmag Kaemxu. Vanegooul. JTunuobi.

VrneBoap! B KU3HENEATEIbHOCTH pacTeHui, AKUBOTHBIX, rpuboOB 1 Gaxtepuil. CTPYKTYpHBIC 1 (pyHKIIHOHAILHBIC ocobeHHOCTH MOHOCAXapUI0B U
pucaxapu10B. bruornonmuMepsbl - orcaxapyibl, CTpOCHNC 1 GuosoruyecKas poib.

JKupbl U TMTITHABL, 0cOBEHHOCTH UX CTPOEHHS, CBA3AHHBIC c %é_ﬁxo:gv:om AKTUBHOCTBIO KIIETKH.

3 Xumuueckuii cCOCIMAs Kiemxu. benxu.

OpraHuyecKye BEmecTBa KICTKH. Buomnonumepbl — Oenkd. CTPYKTypHas Oprafv3ailii Gemkosbix Mosekyn. Cpoiicta Genkos. Jlenatypauus u

peHaTypanus — GUONOrMUYECKUA CMBICIT M 3HAYCHHC. @ynkimH OeIKOBBIX MOJEKYIL. depMeHTHI, HX pOJIb B oBecrneyeHy POLECCOB KU3HEACITEILHOCTH.

Knaccuduranns GepMEeHTOB

4-5. Xumuueckuu cocmas Kienku. Hykneunogepie KUCIomal.

HyknenHoBbIC KHCIOTBI, MX DOJIb B KICTKE. WcTopus HM3ydeHHMs. JJHK — monekyna XpaHCeHHA HacHeNCTBEHHOM MHMOPMALHH. CrpykrypHas
opranuszauns JIHK. Camoyasoenne JAHK. PHK, ee Bu/bl, OCOOCHHOCTH CTPOCHMUS H (yHKIMOHMPOBAHU

AT® — OCHOBHOW aKKyMyJATOp JHEPTUM B KIICTKE. Ocob6eHHOCTH CTPOEHHA MOIEKYJbl H dynkun ATO. BuramMuHbl, CTPOCHUE, HCTOYHHK
MOCTYILICHHS 1 POJIb B OPraHi3Me 1 KJIETKE.

6. Tecmupoganue no pasoeny «Monexyasapuas buono2usy

OcHOBHBbIE MOHATHSI. AMUHOKHCIOTBL. AntikoaoH. 'uapo@uibHOCTh. I'uapodoGHocTb. [IIMKONPOTEHIbI. ['yanun. JleHatypanus. JTHK. Konos.
KoMruIeMeHTapHOoCTh.  JIMTOTPOTEH/IBI. Jlokyc. Makpod/1eMEHTHI. MuxkpodnemenTtbl. MoHOMED. Hyxneonporenbl. HykneoTwa. Ocmoc. [Monwmep.
[MonunenTtua. Ilentuanas CBA3b. PHK. Tumun. @epMEHTDI. [{uTo3uH. Ypaiul.

MesxnpeamMeTHble CB3H. Heopranuueckas XuMua. X UMHUECKHE DI1EMEHThI :%:on_::onmom cuctemsl JI.M.Menneneeea. Moubl (KATUOHBI ¥ AHUOHBI).
Boja W JApYrHe HEOpraHudecKue BellecTBa, CTPOEHME MONCKYJ H cpoiictBa. Jlmccounanms 3JEKTPOIHUTOB. Opranuueckas XHMUS. OCHOBHBIE TPYIITHI
OpraHnu4ecKux coenuuennii. bydepHbie pacTBOPbL. duszuka. OcMOTHYECKOE JABJICHHE. Juddysus 1 ocMoc.




Pa3zuen 2. PeureHune 3a1a4 no reme «uronorus» -11 4acos

Jakpensenyue OCHOBHOTO COIeP/KAHMS TeM B X0/1€ PEIICHNH OMOJOrHYEeCKMX 3a5a4:
1. [umonous Kak HayKd.

ITpenmer, 3aja4d M METOAbI coBpemeHHOi uuronorun. Mecro UMTONOTMH B CHCTEME eCTECTBEHHOHAYYHBIX H OMOIOTMYECKHX HAYK. Uctopus
pa3BUTUs LUTONOTMA. TeopeTnyeckoe U MpaKTHIeCKoe SHAYCHUe LATONOTHUECKHX MCCIIeI0BaHMH B ME/IMIIMHE, 31PaBOOXPAaHCHHH, CEeNBbCKOM X 034iCTBE, Acie
OXpaHbl MPUPO/IbI U APYrHX cdepax 4eJ0BCYECKOM AeATEeBHOCTH.

VcTopus OTKpbITHE KIeTKH. Knerounas Teopus. OCHOBHBIE TIOJOXKEHHS MEPBOH KJIETOUHOH TCOPUH. CoBpeMeHHas KIeTo4Hasi Teopusi, e¢ OCHOBHBIC
[10JI0KEHMSE ¥ 3HAYEHUE /1715 PA3BUTHsE OHONIOTHH.

2. Cmpoenue KiemKu u eé 0p2anouobl.

[Mnasmartuueckas memOpana u obomouka kinerku. CrpoeHue MemOpanbl KineToK. [IpoHMKHOBECHME BCLICCTR yepes MeMOpaHy KIeTOK. Buipl
TpaHCHOpTa BELIECTB Yepe3 UTOMIa3sMaTHICCKyo MeMOpaHy KiIeTOK (1acCHBHBIA 1 AKTHBHBIH TPAHCIIOPT, SK30LUTO3 U suao1UTo3). OcO0EHHOCTH CTPOCHUS
060104eK TPOKAPHOTUYECKHX M JYKAPHOTHICCKIX KIICTOK.

[luTONnIa3Ma 1 €e CTPYKTYPHBIE KOMIOHEHTBL. OCHOBHOE BEIIECTBO [ATOIJIA3MBI, €r0 CBOHCTBA 1 (GYHKIMH.

Snpo unTepdazHoi KICTKHU. XuUMHYECKHil cocTaB M CTpoeHue sAlpa. 3uauenye sApa B 0OMeHe BEUICCTB U nepeate reHeTryeckor HHMOPMALIHHU.
SIApBINIKO, OCOGEHHOCTH CTPOEHHs U (QYHKIMH. XpOMOCOMEI, TOCTOSIHCTBO YHMCIa H dopmsl, Tonkoe crpoenue. [loHaTHE O KAPHOTHIIC. TarutonaHbIA M
JMILIOUIHBIH HA0OPBI XPOMOCOM.

Anmnapatr I'onpoxu. CTpoeHne, pacroloKeHue B KieTkax JKMBOTHBIX M pacTeHuil, pyHKIMHN annapara [ofb7KNA; CUHTES MOINCAXAPUIOB U JIMITHIOB,
HAKOIUICHHE M CO3PEBAaHNE CEKPeToB (OCNKH, JINMHIIBL, [IONMCaxXapyibl), TPAHCIOPT BELIECTB, POJIb B (opmupoBaHNH [1a3MaTH9eckoi MeMOpanbl U JIN30COM.
Crpoenue ¥ (PyHKIIMH JIH30COM.

Sujonnasmaruueckas cers (DIIC), ee THIIBL OcoGEeHHOCTH CTPOEHHUS arpaHyJsipHoOl (rnankoi) rpaHyJIspHOU (epoxosaroii) DIIC. 3nauenue
rragkoii DIIC B cMHTE3E MONUCAXAPUIOB M JIMINIOB, WX HAKOIICHHH | Tpancnopre. 3auMTHAs QyHKIMS SIIC (n30ns0Ms U HEUTpAIM3als BPEIAHbIX I
kiaeTku Bemiect). OYHKIMM IEPOXOBATOM OIIC (ysacTue B CHHTE3€ GenKoB, B HAKOIUIEHHH OENKOBBIX NPOAYKTOB M HX TPAHCIIOPTE, CBs3b C APYIHMH
opraHoMIamMu 1 0B0NOUKON KICTKH).

PuGOCOMBI, 0OCOOCHHOCTH CTPOCHUSA U POJIb B OMOCHHTE3E 6enka. [TonupndOCOMBI.

Bakyosu pacTHTENbHBIX KJIETOK, X 3HA4YCHHUE, cea3b ¢ DI1C.

[LiacTuabl: JEHKOIIACTh, XJOPOMIAcThbl, XPOMOIIACTEL. OcoGennocti, crpoeHue M (QYHKUMM [UIACTHIL. JIHK nmactun. [lporcxoxaeHue
XJIOpOIIacToB. B3auMHOE NpeBpalieHue rIacTui.

MUTOXOHAPHUH, CTPOEHHME (HapyKHas W BHYTPCHH MeMOpaHbl, KPUCThI). MHTOXOHAPHATBHBIE JTHK, PHK, pubocombl, MX pOJb. DYHKIMH
MUTOXOHIPHIA. [UITOTE3BI O MPOUCXOKACHHN MHTOXOH/PHI1. 3HaYeHHE BOSHUKHOBEHUS KUC/I0-PO/IHOTO [IBIXAHUS B DBOJIIOLUH.

Knerounslii LEHTp, €ro CTpoeHue U (PyHKIHH. Opranouasl ABuxeHus. KneTounbie BKIIOUCHHA — HEMOCTOSHHDIA OPraHon/ KIETOK, OCOOCHHOCTH 1
GyHKIMH.

3. domocunmes
O6wmen Beects 1 dHeprun. [onarue o NIACTHICCKOM H IHEPreTUHECKOM obmeHe.



dorocunTes. Ceerosas 1 TeMHoBas Ba3bl GoTOCHHTE3A, OCHOBHLIC MPOILECCHI, NPOUCXOALIME B OTH dazel. OCHOBHbIC HTOTH CBeTOBOM (hasbl - CHHTE3
AT®, Bbiic]ieHHE KHCIOPOAA, o6pa3zoBaHne BOCCTAHOBJICHHOIO :ES%::mZ:bmbmz:zu::%muooq:h%oo%mam (HA1®-H2). doTodochopuipoBaHUE.
CymmapHoe ypaBHeHHe (OTOCHHTE3A. TTepBuuHble MPOTYKTbI (POTOCHHTE3A. DOTOCHHTE3 M ypoKail CenbCKOXO3SHCTBEHHBIX KYJIBTYD- [Ty NOBBIILICHUS
NpPOJYKTHBHOCTH cenbekoxossiicTeentbIx pacternii. K.A. TUMUPA3EB O KOCMUYECKOH POJIM 3€JIEHBIX pactenuii. XeMOCHHTE3 U €TI0 3HAYEHUE B IPUPOJIC.

4. Duepeemuveckuii 0omeH

JHepreTuyecKuii oOMEH B KleTke W €ro 6UOIOrMUECKHIT CMBICI. DTarbl JHEPreTHHECKOro obMeHa, MPHYPOUEHHOCTh BTHX MpPOLECCOB K

OMNpeJIeNICHHBIM CTPYKTYpaM KIACTKH. 3nayenue MUTOXOHIpuii 1 AT® B SHEPreTHICCKOM obmene.
5-7.  Buocunmes benxa

BuocuuTes GElKOB B KieTke M ero sHadenne. Ponib reHos B GurocHHTe3e GeNKoB. | eHEeTHYECKH KO 1 €ro cpoiicTRa. Jranbl GMocuHTE3a Oerka.
Peakiiy Marpu4HOro CHHTE3a. Peryusuus CHHTE3a 6enkoB. I'eH-peryasTop, reH-oneparop, CTPYKTYpHbIC I'€HBbI, HX psaumozeiicTeue. [IpuHLMI 0OpaTHOH
CBSIZYM B peryisaiui GyHKIHOHNPOBAHUS FEHOB. CoBpEeMEHHbIE [PEICTABICHHS O IPUPOE I'eH

8. Tunwt deneHus Kiemok

YKH3HeHHbIH MK KieTkn u ero dranbl. IToAroToBka KIETKH K nenennio — uHTEpdasa, e Nepuoibl (MPECUHTETHUECKUIH, CHHTETHUYECKHUH,
HOCTCHHTETHUECKHit). BHOIOrn4eckoe 3Ha4eHne pHrepdazpl. AonTo3. MHUTOTHYECKUH LMKIL.

AMMTO3 1 ero 3HaueHue. MHTO3 - LMTOJIOTHYECKas OCHOBA Gecrnooro pasmaokeHus. dazpl MUTO33, X xapakTepucTika. CTPYKTYpHbIC M3MCHCHIT 1
Quznoornyeckue 0coBEHHOCTH OPraHOMIOB KICTKH BO BpEMsl MMTOTHYECKOTO ACJICHMA. BepereHo jejeHus, CTPOCHHE H (GyHKIMM HUTEH BEPETCHA.
BUOJIOrH4ecKoe 3Ha4eHUEe MHTO34.

Meiio3 - HUTONOrHYecKas OCHOBA MOJIOBOrO Pa3sMHOKEHHSL. IMepBoe /eneHue MeHo3a, ero da3pl, NX XapaKTCPUCTHKA. VMeHbIlIeHHEe YHUCiia XPOMOCOM
KaK pe3y/bTaT MepBoro JeieHus. Bropoe aeieHHe Meito3a, (hasbl, MX XapaKTepUCTHKA. BHOJIOrHYECKOE 3HAUEHUE MeH03a.

9. Becnonoe u noiogoe pasmHONCEeHUe.

DOpPMBI H CIIOCOOBI PA3MHOXKEHHS OPraHU3MOB. Becrnonoe pasMHOKEHHE, IO BHIbI M SHAUCHHC. [TosoBOE PAa3MHOKEHHE, €r0 BHIbI U SBOIOLHMOHHOC
snauenne. O6Ias XapakTepPUCTHKa M OCOOCHHOCTH PasMHOMKCHMA OCHOBHBIX TDYIIN OpraHu3MoB. PasBUTHE MYKCKHX 1 JEHCKMX IOJIOBBIX KIETOK Y
JKUBOTHBIX ¥ PACTEHHUH.

10. Onmozenes — UHOUBUOYATLHOE PA3GUMUE OP2AHUIMOS.

OnnofoTBopenKe | ero THrbl. OnioI0TBOPEHUE 1 pa3sBUTHE 3apojbllia Yy JKUBOTHBIX. OCHOBHBIE STalbl SMOPHOHATILHOTO Pa3sBUTHA KUBOTHBIX.
BaauMoieiicTBHE YacTeil pa3BUBAOLIErocs 3apoabliia. EroreHeTHIeckuii 3aKOH, €ro COBPeMEHHash HHTEPHPETaLiA. [TocToMOpHOHAIBHOE PA3BUTHE. Bpeanoe
BIUSIHIE ANKOTOJs, HUKOTHHA, HAPKOTUKOB, 3arpA3HEHUA OKpYKAIOLIEH CPe/ibl Ha Pa3BHTHE 3aPOAbILIA JKUBOTHBIX W YEJIOBEKA.

O6miasi XapaKTEPUCTHKA ¥ OCOOCHHOCTH PasMHOKCHHA BUPYCOB, OaKTepuil, BOjI0pOCHEil, MOX000pasHbIX, ManopoTHHKOOOPa3HbIX, FOJIOCEMEHHBIX,
[OKPHITOCEMEHHBIX, TPHOOB M JIMILIAHUKOB. Cmena (a3 B AKM3HEHHOM LUKIIC.

. 11. Tecmuposanue no pazoeiny «l{umonozusy

OcHOBHBIe NOHATHS. ABTOTPOQLL. AMHHOKHCIIOTBL. AnabonusM. ACCUMUIISALNA. AHTHKOIOH. AnmnapaT I onbKy. AKTHBHBIH TPaHCropT. A3po0bi.
Bakrepuodaru. buocuntes denka. Bposkenue. Bakyounb. BrlloueHHA. [amnonaelii Habop XpOMOCOM. JlunnouaHbii HaboOp XPOMOCOM. ['en. 'eneTuueckui
ko lenom. enoturn. I'napoQuibHOCTD. I'napodobHocTh. [ nKonus. Iiukokanuke. Innkonporenst. I'pana. I'yanuH. Jlenarypanus. Jucenmmsuus. JTHK.
Jlpixatenbubiii  cyberpar. KnerodHoe JbIXaHHe. Kapuonyasma. Karabonusm. Kuciopoaubiii otan. KoioH. KomruiementapiocTs. Kpucra. JISHKOIIACThL.
JInzocoma. Jlunonpotenasi. JJokyc. MakposieMEHThI. Marpukc. MaTpuuHbIi CHHTE3. MeTaboan3m. MUKpOTPYOOUIKH. Muxpodunamentbl. MHKPOIIEMEHTLL.
Monomep. Hykneonporenasl. Hykneotna. Onepon. Opranousst. OcMoc. Omneparop. [lnacTiibl. [Munounros. Iomumep. [lomunenTua. [TenTuaHas CBA3b.




Tpokapuotsl. Penpeccop. Pubocomel. PHK. CITUJL. Ctpoma. CTpyKTYPHBIC TCHBIL. Tpaucisinus. TpanCKpUTIIA. Tpuner. Tuiakoua. Tumun. QaroumTos.
®epmenTbl.  Xioporaact. XpoMaTHH. Xpomoriact. Xpomocoma. lentpuonn. lluronnasmariieckas memOpana. 1luTo3uH. Ypaui. @OTOCUHTES.
X eMOCHHTE3. DK301MTO3. DHIOLMTO3. DHAOMIa3MATHHECKasd COTh. SykaproThl. Sapo. SApHILIKO.

Becniosioe pasMHOkeHue. BereraTHBHOC pa3sMHOKEHHE. 3UroTa. [lonosoe pasmuoxenue. loukopaHue. AronTo3. JKHM3HEHHBIH LMK KIETKH.
Crnepmaroszonjt. Criopa. Siiueknerka. Amuto3. Mutos. Meiios. LlenTpomepa. Uurepdasza. Ilpodasa. Anadaza. Meradasa. Tenodasa. Bepereno ACneHHs.
Bupanent. DenepatuBHas TKaHb. ['OMOJIOrHYHbIC XpoMocoMBl.  JIBolHOE OTIJIOIOTBOPEHHUE. 3apo/bIIeBbii  MELIOK. Kounptoranusi. KpoCCHHIOBEP.
PeaykuMOHHOE JEIIeHHE. Cnepmarorenes. OBOreHes. YKusHennbii muK1. TaMeroduT. Cnopodur. Buoreyerudeckuit 3ako. bmactyrna. bnactomep.
OnnogotBopenue. Ourorenes. BHyTpeHHEE omiooTeopenue. HapyxHoe OMIOAOTBOPEHMC. 3apo/ibILieBbie  JTMCTKH. Opranorenes. [lapTeHOTeHES.
DOMOpUOHAIIBHOE PA3BUTHE. [TocTaMOpHOHATBHOE Pa3BUTHC. Oiorenes. Dxroaepma. Juronepma. Mesonepma.

Mexnpeamerabie csizn. Heopranuieckas XUMHA. XMMHUYECKHUE DIEMEHTBI [EPUONYECKOi CHCTEMD JI..Menneneesa. oubl (KaTMOHBI ¥ AHUOHBDI).
Boja W Apyrde HeopraHMueckue BeuecTBa, CTPOCHHE MOJICKY] H cpoiicTea. Jluccoumanus SJEKTPOIUTOB. Opranudeckasi XHMUA. OCHOBHEIE T'PYIIIIbI
OpraHM4eCKnX COeNMHCHMIL. BydepHbie pacTBOPBI. dusuka. OcMOTHYECKOE NABJICHHMC. Juddysus u ocmoc. borannka. OcobeHHOCTH CTPOCHUs KICTOK
pacrenuit. OTanyus pacteHuit OT KNBOTHBIX. 3oonorus. OcobeHHOCTH CTPOEHHUS KIIETOK KUBOTHBIX. OTINYHMA JKUBOTHBIX OT pacTeHui 1 rpudoB

Boranuka. OCoGEHHOCTH CTPOEHHMS 1 PA3MHOKECHHA pacrenuii. BereraTuBHOC pasmuoxenue. IIpuBMBKH. OpraHbl PaCTEHHH, UX CTPOCHHE 1 (hyHKIHH.
Crpoenue [BETKA — OpraHa CeMEHHOTO pasmuoxenus. OnblieHne. 300710rHs. OCOGEHHOCTH Pa3sMHOKEHMsT KUBOTHBIX pA3NUUHBIX CHCTEMATHYICCKMX IPYIIIL
Cnocobbl  OIIOJOTBOPEHUS Y KHBOTHBIX. MocToMOpHOHANILHOE  PasBUTHE  HACEKOMBIX. [lukn pasBuTHs 3EMHOBOAHBIX. Anaromus. OcoOGeHHOCTH
5MOPHOHATIBHOTO PA3BUTHs YCIIOBCKA

Pasznen 3.Pemienue 3a1a4 no remMe «enernka»-11 yacos

JakpenJenne 0CHOBHOTO CONCPIKAHUS TEM B XO1€ penieHus 010a0rHYeCKUX 3a4at:
1-2-3. Hesagucumoe Hacneo0osane npusinaKos
IIpeamer, 3a7auu M METObl ICHETHKH. OCHOBHBIE pa3jiebl reseTHkd. MecTo reHeTHKH cpenr OMONOTMYECKMX HAYK. 3HaueHue TEHETHKH B
paspaboTke npodiem oxpanbl HPUPOJILL, 3/paBOOXPAHEHMUsl, MEIUIMHBI, CEBCKOTO xo3siiicTBa. [IpaKTHYECKOE 3HAUCHNUE TeHETHKH.

I'.Menaens — OCHOBOIMOJOKHUK IEHCTHKH. MeTo/i TEHETHYECKOro aHaiusa, pa3paboTaHHbIH " Mennenem. I'eHeTnyeckas CHMBOJIMKA. [1pasuna
3AIUCH CXEM CKPELIHBAaHUS.

HacsieioBanie Mpu MOHOTHOPMAHOM CKPCLIMBAHNM. JloMMHAHTHbIE ¥ PELECCHBHBIC npusHaky. [lepsbiil 3aKOH Memiens - 3aKOH eIHHO00pasns
ruGpUI0B NEPBOTO MOKOJICHHA. Bropoii 3akon MeHzuens - 3aKOH pacuienienus. [IpaBuio YMCTOTE! ramer. 1IMTONOTHYIECKHE OCHOBBI PACIICTUICHM TP
MOHOTHOPHIHOM CKpelInBaHUH. CraTHCTHYECKMI XapaKTep paclleniacHus.

[Tousitie o reqax u ajuensx. GeHoTHI 1 reHOTHIL. [OMO3MroTa i reTepo3urora. PacenieHue npu BO3BPATHOM M aHAJIH3UPYIOLIEM CKpeIMBaH M.

Hacienopanue TpH AUTHOPUIHOM  CKPCIIMBAHNH. HesasucHMoe KOMOMHMPOBAHHE HE3aBHCHMBIX nap NpU3HAKOB - Tpetuii 3akoH Menuens.
[{#TONOrHYECKIE OCHOBBI HE3ABUCHUMOTO KOMOMHUPOBAHUS Map NPU3HAKOB.

4.5.  Bzaumoleticmeue aiieibHblX U HeanleIbHblx 2€HO8.

Hacneopanue npu B3aMMOJEHCTBIM aLIEIBHBIX FCHOB. Jlomunuposanue. Hemonnoe nomuuupopanue. KogoMHUPOBAHUE. CpepXx/10MMHUPOBAHUE.

MHOKECTBEHHbIN aJJISIN3M.



BiayMmojaeiicTBue HeallellbHbIX  [CHOB. HosooGpazoBaHusi TIpH  CKPSLIMBAHUM. OcoBGeHHOCT!  HACTIEIOBAHMS  KONMISCTBEHHBIX PU3HAKOB.
KommnmeHTapHocTh. Jnucrtas. lomimepus. MHuoskecTReHHOE faeficTBue reHos. lpumepsbl MHOKECTBEHHOIO NENCTBUSA TCHOB. Bo3mokKHbIE MEXAHU3MBI
OO BICHEHS HTOTO siBlIeHHus. [ eHOTHII KaK [eIOCTHAs HCTOPHYCCKH CJIOKHBILIAACA CUCTEMA.

6-7. Xpomocomnas meopusi HACAEOCMBEEHHOCIU.

SBeHHe CLCIUICHHOTO HACIENOBAHUA M OTPAHHHCHHOCTD TpeThero 3akona MeHpaens. 3nauenue pabor T.I.Moprasa u €ro KoL B U3y4EHHUH
qBJEHMS cLerieHnoro nacnegosanus. Kpoccuurosep, €ro Guonornyeckoe 3sHayenne. ['eHeTHUEeCKNne KapThl xpoMocoM. OCHOBHBIE MOTOKCHHA XPOMOCOMH OH
TEOPUH HACIIEACTBEHHOCTH. B/ IIKOJIbI T.I' Moprana B pa3paboTKy XPOMOCOMHOJ1 TeOpH# HACIEACTBEHHOCTH.

8-9.  I'enemuxa nona. .

Fenernka mona. IlepRHUHbIE M BTOPHYHBIC MOJIOBLIC MPU3HAKY. XpOMOCOMHAs TEOPHs ONPEIENCHHUSA TOJIa. oMOraMeTHbIH ¥ reTeporaMeTHBIN MOoJL.

Tuns! onpeaesnenus nona. Mexannsm MoyiepKaHis cooTHowmenus monos 1:1. Hacnenopanue NpU3HAKOB, CHEIIEHHBIX C TI0JIOM.
10. 3axoHoMepHOCHU USMEHHUBOCTIU.

Mamenunsocth. Knaccudukaiwsi 13BMEHIMBOCTH € FIO3UIMI COBPEMEHHOH re-HETHKH.

denorunuyeckas (MoauduKalMOHHAT H oHTOreHeTHyecKas) u3MeHunBocTh. Hopma peaxin U ce 3aBUCMMOCTH OT reHoruna. CTaTHCTHYCCKHE
3aKOHOMEPHOCTH MOAH(PUKALMOHHOM NU3MEHIUBOCTH; BapHAIMOHHBIA Psijl ¥ BApHAIMOHHAA KpuBas.

[enorunuueckas (komMOMHATHBHAA M MyTallMOHHas) H3MEHYNBOCTD. Juayenne KOMOMHATHBHOM H3MEHYMBOCTH B 00OBACHEHUH IBONIOIHOHHBIX
POLLECCOB, CENEKLMK OPraHi3MOB. MyTaluoHHas U3MEHUMBOCTD, C€ BUJEL MyTaiuu, uX MpUYHHEL. Knaccuduxanus MyTanyi 10 XapakTepy U3MEHEHHUs
renoTuna (reHHbie, XpOMOCOMHBIE, TCHOMHBIC, upronnasmaruyeckue). IlocnencTsus BIHAHIA MYTareHOB Ha OpraHu3M. Mepb! 3a1LUATEI OKPY/KAIOLIEH CPEbl
OT 3arpsi3HEHUs MyTareHamy. 3aKOH ToOMOJIOrHIECKHX pALOB B HaceJICTBEHHOW H3MEHYHBOCTH. H./.BapwiioBa. DKCriepMMEHTaNBHOE MOTYHEHNE MYTalMH.

11. 'enemuxa 4enoseexa
[eneruka uyenoBeka. UenoBek Kak OOBLEKT IEHETHHECKHMX JccenoBanuil. MeTo-/bl M3yueHHs HacAeACTBEHHOCTH yeoBeKa: TeHearorHyecKuii,
6/1M3HELIOBDIH, IIMTOrCHETHYECKUH, THOPHAN3aLIMs] COMATHICCKIX KJIETOK.
HaciiencTBeHHbIe OO0JIE3HU, WX PacnpOCTpaHEHUE B nonynsuusx denosexa. Mepbl npodUIaKTUKK HACTEICTBCHHBIX 3a00/1€BaHNI YETIOBEKA.
Bpeauoe BIMAHUE TKOrols, HUKOTHHA 1 HAPKOTHUECKHX BEIIECTB HA HACICACTBEHHOCTL qenoBeka. MeIMKO-TeHETHYECKOe KOHCYIbTHPOBAHHE. Kpurnka
PACHCTCKUX TEOPHid ¢ MO3HIHH COBPEMEHHOH FeHETUKH.

OcHoBHBble NMOHATHHA. [eHeTHka. ﬁ:.m_uxnouoE:oox:m meron. HacneacTBeHHOCTh. M3MEHIHMBOCTD. Astenp. AJbTEpHATHBHBIC TIPU3HAKH.
Tenotun. ®enorur. [ereposurora. ['OMO3UIoTa. ['nbpun. JIOMMHAHTHBIA MPH3HAK. PellecCUBHBIN MPH3HAK. AHAITM3UPYIOMCE ckpempBanue. Bo3ppaTHOE
ckpeluuBanue. Jlurereposurora. [TosurubpuHoe  CKpelMBaHMC. KoMILUIMMEHTApHOE ~ AEHCTBME  T'CHOB. Snucras.  lonumepusi.  [lnefiorponus.
MuoskecTBeHHbIH annennsM. KoJ1oMHHUPOBAHHUC. CBepxJIOMMHUPOBAHHKE. Henonuoe pomuanpopanue. CIENIeHHOE HaciemoBaHue. ['pymiibl CLENICHUS.
Kpoccunrosep. KpoccoBepHsIe 1 HEKPOCCOBEPHBIE ramMeThl. AYTOCOMbI. ['eTeporaMeTHbli 1OJL. I'omoramerHbii o, Cuenjennoe ¢ ToJoM HacJe10BaHue.
PenoTunuueckas u3MeHYHBOCTh, MoaudukalmonHas W3MeHYMBOCTH. BapuanTa. BapuauuoHHbiid Pl BapuanuonHasi Kpupas. Hopma peaxkuuu.
OnrtoreHernyeckas M3MeHYMBOCTb. I'eHOTUIIMYECKad M3MEHYMBOCTh. MyTalKHOHHas M3MEHYHBOCTD. Myrauud. Myrarensl. I'ennbie MyTaliH. ["'enomuble
MyTaln. XpOMOCOMHbBIE MYTallMH. KoMmGuHATHBHAS M3MEHYMBOCTD. LluTOmnasMaTHHecKas u3MeHunBocTb. CrOHTaHHBIE MYTAlHH. JleranbHble MYTaLHH.
3aKOH rOMOJOrHYECKUX PSAOB B HaClIeCTBEHHON H3MEHUHBOCTH.

[enerka uenoseka. HacneacrBeHHble OONE3HH. AnbOuEN3M. BIM3HELOBbIH METOM. Femounus. 'uOpuausanus coMaTHYecKux Kierok. Menuko-
reHeTHYeckoe KoHcyabTuposanne. [ogMaaKTiiIns. [TomysiiiMOHHBII METOJ.




MesKnpeiMeTHbIe CBS3H. DKOJIOrns. OxpaHa npupoabl oT BO3/1CHCTBHS XO3SHCTBEHHOM AEATCILHOCTH qenoseka, Teopus HBOTIOLUH. 3HAUCHHE
M3MEHYMBOCTH B 3BOIONMH. DH3MKa. Wouu3upylolee M3nyycHue, noHiaTue o N03€ H3JydYcHUA U GHOTOrMYECKOM 3ammuTe. XUMHL. Oxpana npupozibl OT

BO3/IEHCTBUS XUMUUECKHX TPON3BOICTB.
Heoprannueckas xumusi. OXpana npupojiet ot HeraTHBHOTO BO3/EHCTBHA OTXONO0B XUMHIECKNX npou3BocTB. Pu3nKa. Pentrenonckoe uziydenue. [onsrne

0 7103€ U3JTYUEHHA U GMOIOTHUCCKOH 3aLUTE.

Tecmuposanue no Kypcy «Pewenue Grono2UNecKIX 300ay 8 X00e N0020MOosKIU K EID» - 1 uac

TPEBOBAHUS K YMEHUAM " HABBIKAM

Vuauquecsa 00AHCHbL 3HAMb:

e (OCHOBHBIE [TOHATHA MOJIEKYJISIPHON OHONOTHH, [IATOJOrMH U TEHETHKH,
e AIrOpUTMBbI pelICHMS 3a1at, HE BXOJAILKE B 003aTENbHBII MUHAMYM obpaszosanus (6a30BOT0 1 [OBBILIEHHOIO YPOBHs CIOKHOCTH);

e Odopmienne 3a1a4 Ha Emnom I'ocy1apcTBEHHOM SK3aMEHE 110 OuoNoruu;

Vyauguecs 00N)HCHbL yMentb:

Peluarh HECTAHAAPTHBIC OMONOrMYECKUe 3a/1atH, JMCIIOJIB3YS PA3IMUHbIS aJITOPUTMB peleHust;
Peluarh pacuéTHbIE OUONOrMUECKHE 3alatH ¢ IpMMEHEHHE 3HAHUH 110 XHMUH 1 MaTeMaTHKE;
V eTaHaBANBATH MPUUHHHO-CIEACTBEHHBIE CBA3H, CIATH 060G IeH s, TONOJHATE 1 CHCTEMATH3MPOBATL [10Jy4eHHBIE 3HAHHUS,

[IpMMEHSTH 3HaHHsA B HOBBIX ¥ W3MEHEHHBIX CHUTyaluax;
Pemiath OMOJOrMUECKHE 3a/1a41 pasHbIX ypOBHEH CIOKHOCTH, COOTBETCTRYIOLIME TPEOOBAHUAM BY30B ecTeCTBEHHO-HAYHHOIO npoduis;

[Tonb30BaTHCs PA3IMYHBIMU TIOCOOUAMH, CNPaBOYHOM nuTepatypoil, HTepHeT-HCTOUHNKAMH.

MHO®OPMALMOHHOE OBECIEYEHHUE
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1. Bepxunbnut M.b., I'narones C.M., Usanosa H.I1., ®puaman M.B., ®ypaies B.A., Uy0 B.B. Merouueckoe nocobue K yuebnuky “Odmas o6uonorus”
- M.: MUPOC, 2010. - 93c.
2. H.LI'aneesa.,«Cto npueMOB s yueGHOro ycrnexa yueHuKka Ha ypoKax GHONIOrMH»-METOINYECKOE ocobue s yuurens, Mocksa: «5 3a
suaHusa»,2016r.
I'un A.A. Ilpuembl [1e[jarori4ecKon TEXHUKH. — M.: Bura-IIpecc, 2012. — 86¢.
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JIpyrie HHTEPHET- PECYPChl Ha yCMOTPEHHE yuuTens 1 00yJatomuxcs
Ooopyodosanue

KomMmbrotep ¢ nporpaMmamu

Oprrexuuka

WuTepner pecypc

JIuaaKTHHECKHE Pecypehl kabunera dOuonoruun
Pecypc mKko/bHOI OuboTeKHn

DOP paznnyHOro Xapakrepa (cMm. BblIIE)



VUEEHO-TEMATHUYECKHUH ILTAH

Ipumepubie GopmMbl i B
NeATEeJNbHOCTH 1O
Ne i kapToTexe yaeoHbix Gopm
s Tema BO Buj gearelibHOCTH _ i Buj KOHTpPOJs JlaTa
e W BH/I0B yueOHoii padoThl
ISt HCNOJIL30BAHUA B
rexuonoruu «MCY » |
Beepenue- 2 4
1 Bgenenue B mpeMeT 1 JluarHocTuKa ypoBHs TecTupoBaHue — CocTaBieHHe MaTPHULIbI
niapameTpoB yuebHoro ycrexa NAArHOCTHKA YPOBHs yueOHOro ycrexa
yueHHUKa apamMeTpoB yueOHOoro yueHHUKa
ycrexa y4eHHuKa

2 Pemenue 3aaay no teme «OCHOBHbIC 1 IIpakTHKYM 10 PEIIEHHIO TecTHpOBAaHHE
cBoiicTBa )kuBoro. CucremHas JIOTHUECKHUX 3a/1a4 (3ajlanus TUMA A-1, B-1,
oprasHu3alus KU3HU B-6, B-7, C-2).

Pasznen I. Mosexyasipnasi Guosiorusi - 6 4

3 Pewenue 3ana4 0o TeMe: 1 [TpakTHKyM IO PEIICHHIO TecTupoBaHHE
«X MMUUECKUI COCTAB KIIETKH. JIOPHYECKUX ¥ TBOPYECKUX (zananus Tuna A-3, B-1,
Heopranu4yeckue BeLecTBay 3aja4 B-6, B-7, C-2)

4 Pemenue 3ana4 rno Teme: 1 [IpakTMKyM 10 PEIICHUIO TecTupoBaHue
«XHUMHUYECKUI KIIETKH. YTIEBOIbI. JIOTHYECKHX 3a/1a4 (3aaHus THTIA A-3, B-1,
JInnns. B-6, B-7, C-2)

5 Pemenue 3aaa4 no reme: ] [IpakTHKyM 10 PEILICHUIO TecTupoBanue
«XUMHUYECKHI COCTaB KICTKH. benkuy. JIOTMYECKUX 3aaa4 U 3ajady 1o (3amanus tuna A-3, B-1,

ANTOPUTMY B-6, B-7, C-2)
peneHue 3aaay

6 Pemenue 3aaa4 1o Teme: 1 [TpakTHKyM 10 PELIEHHIO Tectuposanune
«XUMUYECKHM COCTAB KIETKH. JIOrMYECKHX 3a7ay (3aaHus THIA A-3, B-1,
HyKJIeHHOBBIE KMCIIOTHI. ATD» B-6, B-7, C-2)**,

cocTaBjeHue
KpOCCcBOp/IA

7 Pelenue 3aaay no Teme: 1 [pakTHKYM peleHus Pemenye 3afay Ha: Pemenue 3aaa4
«XUMHMUECKHI COCTaB KJIETKH. TBOPYECKMX 3a/1a4 U 3aa4 110 -camoxornuposanue JHK, (3apanmns Tina A-3, B-1,
Hyk/1ienHOBBIE KMCIOTBL. ATD» alropuTMy —HaxO0kKIeHHEe KOUYeCTBa B-6, B-7, C-2, C-5)

L NPOLIEHTHOI'O COJIEPIKAHMS




HYKJICOTH/I0B B LIETH JHK,
_maxosxaenne puHel JAHK
o WM3BECTHOM
OTHOCHUTE/IbHOM
MOJIEKYJISIPHO#M Macce JHK u
OJIHOTO U3 HYKICOTUIOB.

- cocTapleHue 3aaad 1no Teme

«HyKIIeMHOBBIC KUCIOTBD

[ONTY4EHHBIX P H3YHEHUHN TEMBI: «Pemenne
TBETCTBYIOIIMX TPEOOBAHUAM MOATOTOBKH

TectupoBaHne
(3ajanus THNA A-2, A-
27, B-1, B-6, B-7, C-2)

TecTupoBaHue
(3a1aups THIIA A-2A-
3, A~27 A-32,B-1,B-
6,B-7, C-1, C-2)

TecTupoBaHue
(3amanms THNa A-3, A-
28, B-1, B-6, B-7, C-1,
C-2)

TecTupoBanue
(3ajaHus THMA A-28,
B-1, B-6, B-7, C-1, C-
2%

8 TecTupoBaHue IO pasieny: IIpoBepka 3HAHHUH, YMEHUH ¥ HABBIKOB
«Monexysipaast Ouonorus» 3a1a4 10 MOJIEKYJSIPHOH OHOJIOTHI» COO
ypOBHSI BLITYCKHHKOB.
Paznen II. Iurosnorus - 13 4
9 Pewmenue 3aaa4 no teme: «luronorus [IpaKTHKYM [0 PELICHHIO
kak Hayka. Kierounas Teopus» NOrMYecKuX 3anad
10 | Pemienne 3anay no teme: « CTpoeHHE [IpaKkTHKyM IO PELICHHIO
KJIETKH 1 €€ OpraHouIb» JOTMYECKUX M TBOPYCCKHX
3ana4
11 | Peurenue 3a1a4 1mno TemMe: TIpakTHKYM 110 PEIIEHHIO
«DOTOCUHTE3Y JAOrMYEeCcKHX 3amad
12 | Pemenwne 3ana4y no TeMe: [1pakTHKyM 10 PCILEHNIO
«DHepreTHyecKuii oomMeH» JOrMYECKHX 3a71ay ¥ 3aja4 1o
ANrOPHTMY
13- | Pemenne 3ana4 1o teme: «bHOCHHTES [TpakTHKYM MO PEICHHIO PemeHue 3a7a4 Ha
14- | benka» TOrMYEeCKUX, TBOPUYECKHX 3a/1a4 CaMOKONHUPOBAHHE JIHK,
15 1 3aja4 10 alnropuTMy

KojMpoBaHne OENKOB,
JeKOIMPOBAHUE MOJIEKYJ]
JIHK. Ompenenenne

| AMWHOKHCIIOT MO

reperuueckomy koxy JHK.
OnpeeneHue aMHHOKHCIOT

TecTupoBaHue
(3amanus THRa A-3, A-
27, A-28, B-1, B-6, B-7,
C-1,€C-2,C-5)




Pemenue 3a1a4 1o TeMe. «Turbl
feenns KIeTok»

‘
-
‘
‘

| Peinenue 3aja4 no TeMe.

- «Hezasucnmoe Hacne10Banne
IPU3HAKOBY

MOJIOBOE Umw?_ioxﬁ@mﬁovv

Peuienue 3aaa4 rno TeMe:
«nauBulyanp,Hoe pasBHTHe
OpraHu3MOB»

TectupoBanue 10 pasiciy
«lyronorus»

Pemenue 3a1a4 mo TeMe: «becnoyioe U

TIpakTUKYM 110 PEIICHHUIO
JoryyecKux 3ajad u 3anat 1o
ANTOPUTMY

[IpakTHKYM 110 peIeHHMIO
JOrMYECKNX 3a1a4

[IpaKkTHKYM [0 PELICHHUIO
JIOrMYecKuX 3a1ad

BBITITYCKHHKOB.

Pasznen 1. I'eneTnka - 134

) [IpakTHKYM I10 PEIICHUIO
JOrHUECKHX, TBOPYECKHUX 337124
¥ 3a7ad 1o anropuTMy

| JIHK, AK B noJunentiae no

110 TeHEeTHUECKOMY KOY
u-PHK.

Cocrasnenne u-PHK no
dparmenty THK.
Onpezenenne aHTUKOOHA
r-PHK 1 aMHHOKHUCIOTHI 11O
xonony u-PHK.

3agayy Ha HAXOKICHHUE
KOMMUECTBa HYKJICOTHI0B B

WUCXOIHBIM JaHHBIM.
CocrapieHue 3anay.

TecTtupoBaHue

(3ajaHust THIA A-4, A-
27, A-29, B-1, B-6, B-7,
C-1, C-2)

TecTpoBaHHUe
(3a7anust THIA A-6, A-
29, B-1, B-6, B-7, C-1,
C-2)

TecTUpOBaHHC

(3aganus TMna A-6, A-
29, B-1, B-6, B-7, C-1,
C-2)

1 TIpoBepka 3HaHM, yMCHHH 1 HABBIKOB I10JTYUCHHDIX npu U3yYeHHN TEMBL. «Pewmenne
3a1a4 N0 NUATONOIHNY COOTBETCTBYIOLIAX TPEOOBAHHAM OArOTOBKH ypOBHS

Pelenue U COCTABICHHE TectupoBaHue
3a7a4 Ha MOHOrMOpUAHOE (3anaumst TMNA A-7, A-
ckpeniiBanue. OnpenencHne 8, A-9, A-30, B-1, B-6,

BEpOATHOCTH MOABICHNA B-7, C-6)
[IOTOMCTBA C 3aJaHHbIMH peleHHe reHeTHYeCKHX
npusHakamu. OnpeaeneHue 3aj1a4

KOJIMYeCTBa TTOTOMKOB €




3a71aHHBIMU IPH3HAKAMH.
Onpeenenne Koan4ecTsa
()eHOTHIIOB ¥ TEHOTHIIOB
[TOTOMKOB.

Penienue oOpaTHBIX 327124
Ha MOHOIHOpUIHOE
CKpelBaHue.

PelieHue 3a7a4 Ha
IPOMEKYTOIHOE
HacJe10BaHNE PU3HAKOB.
Pemenue 3aj1a4 Ha
orpeeNeHne
JIOMMHAHTHOCTH ¥
pelecCnBHOCTH PU3HAKA.
Pemenue 3ajad Ha HEMNOJIHOC
NOMHHHPOBAHNUE U
KOJAOMHHHMpOBaHue (3ana4u
Ha onpeelcHre TPyl
KPOBH IOTOMKOB U
pojuTesen 1Mo 3a1aHHbIM
YCIIOBUSIM).

Penienne ¥ COCTaBICHUE
sajia4 Ha AUruopuaHoe
CKpeuiMBaHue Ha
BBISICHEHHE I'€HOTHIIA
ocobeil, onpeleneHne
reHOTHIIAa OpraHu3Ma 1o
COOTHOLUCHHIO
(peHOTHMUYECKUX KJIACCOB B
NOTOMCTBE, Ha OIpeeIeHNe
BEPOSITHOCTH MOABICHNA
[OTOMCTBa €
aHAJIM3UPYEMBIMU
MpU3HAKaMH.

Peuienue 3aaa4 Ha




NOIUTHOPHIHO®
CKpelinBaHue.

Pewenue 3aja4 Ha
HaxX0KJIeHHE BEPOITHOCTH
MOSBJEHUS TIOTOMKOB C
orpe/ie/IeHHbIMH
NpU3HaAKaMH.
OunpeeneHue KonuiecTsa
reHOTHUIOB U (PEHOTUIIOB
MOTOMKOB.

23- | PewieHue 3a1a4 1o Teme: TIpakTHUKyM 110 PELICHUIO Pemenne 3ajad Ha Bee THOBL | TecTupoBaHye
24 | «B3auMoaeiCcTBUE ICHOBY JIOFMYECKUX, TBOPUECKHX 3a1a4 B3aUMOACHCTBUSA (3apanms THNA A-7, A-
1 3aaa4 110 alropuTMYy HeasJ1ebHbIX I'€HOB 8, A-9, A-30, B-1, B-6,

(KOMILTIEMEHTAPHOCTD, B-7, C-6)
IMUCTA3, TOJIHMEPHOE peleHne reHeTHYECKMX
neiicTBIE TEHOB) 3a1ay

25- | Peenne 3aj1a4 1o teMe: [IpakTHKYM 110 PELICHHUIO Penenue 3a/1a4 Ha TecTtupoBaHue

26 | «XpoMocomHas Teopus JIOrHYECKHX, TBOPYECKHX 3a1a4 | CUCIISHHOC HacJel0BaHue, (3ananus THRa A-7, A-

HACIEACTBEHHOCTHY W 32724 110 alropuT™My BLISSICHEHHE TEHOTHUITIOB 8, A-9, A-30, B-1, B-6,

ocobeii u ompeae/ieHnue B-7, C-6)
BEPOSTHOCTH POJKIEHMS pelIeHne reHeTHIECKIX
NOTOMCTBA € 3ajad
aHAJIH3UPYEMBIMH
IpU3HAKAMH.
Pemienue 3aaa4, B KOTOPBIX
paccMaTpHBacTCs
ClLIETIJIEHHOE ¥ HE3aBUCUMOC
HaclleJIOBaHHe.
Peiuenue 3aaa4y Ha HEMOIHOE
clieruleHHe reHoB, Ha
COCTABJICHUE CXEM
KPOCCHHIOBEpPA.

27- | Pemienue 3aaa4 1no TeMe: [TpakTHKYM 10 PELICHHIO Pewienue 3a7a4 Ha TectupoBanue

28 HacJe0BaHHe FeHOB, (3apmanms TMDA A-7, A-

«[eHeTuka nomua»

JAOPMUYECKUX, TBOPYECKHX 3a1a4
W 3a/a4 10 alropuTMy

JIOKanM30BaHHLIX B

8, A-9, A-30, B-1, B-6,




20 | Pemenue 3ana4 rno Teme:
«3aKOHOMEPHOCTH M3MEHYNBOCTHY

30 | Pemenue 3aaa4 o TemMe: «l'eHeTnKa
yesloBeKa»

31 | Tecrupopanue 1o Kypcy «PeineHne
OUOJIOTUYECKHX 3a1a4 B X0/¢
noaroropku Kk ETO»

32- | AHanu3 TeCTUPOBAHUS

33 |

| 34

Jax/IroueHue

[TpakTHKYM 110 PELICHHIO
OrMYECKUX, TBOPYECKHUX 3a/1a4
¥ 3aj1a4 110 alropuT™My

[TpaKTUKyM 10 PEILICHHIO
JOrMYECKMX, TBOPUYCCKUX 3a/1a4
W 3aj1a4 110 alropuT™My

X-XpOMOCOME.

Peuienue

jazad Ha CUEIJIeHUE ¢

V- XpOMOCOMOH.
Pemenue 3ana4 Ha
HacJjieoBaHue JIBYX
NPU3HAKOB CLEMJICHHBIX €
[10JI0M

Pemenne 3ajaa4d Ha
ompejieNieHKE THIIA U BAJIA
MYTaLWH.

Omnpenesienne THIa
HacjenoBaHus MpU3HaKa ¢
MOMOIIBIO aHaIn3a
ﬁOonom:om.

[Iposepka 3HAHUH, yMeHHil ¥ HABBIKOB MOJTYUCHHBIX npy u3y4
«Penienne GUONOrMYECKUX 3a1a4 B XOIE roarotoBkyu K ETD» cOOTBETCTBYIOMIMX
TpeGoBaHKAM NOJArOTOBKY YPOBHA BBITYCKHHMKOB.

B-7,C-6
peleHHe reHeTHICCKIX
3aja4

TecTupoBaHue
(zamanus THMA A-7, A-
9, A-30, B-1, B-6, B-7,
C-6) , peuienne
reHeTUYeCcKHX 3a1a4
TecrupoBaHue
(3amanust THMIIA A-T7, A-
8, A-9, A-30, B-1, B-6,
B-7, C-6) , peuieHue
reHeTMYeCcKnX 3aja4

eHUU ANEKTUBHOTO Kypca







