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PALOUASA [IPOTPAMMA

114 YPOBCHE CELHCI0 0GLICTO 0HPA3OBAHN



Pabouas nmporpamma no 6uonoruu amnst 10-11 xmaccoB cocraBieHa B COOTBETCTBHHU C

1) TpeboBanmsiMu DenepanibHOTO rocy1apcTBEHHOT0 00pa30BaTEILHOTO CTaHJapTa OCHOBHOTO
obmiero oopazoBanus (PI'OC OOO0); TpeboBaHHUSIMHE K pe3yJIbTaTaM OCBOCHUS OCHOBHOW 00-
pa3oBaTENbHOM  MPOTPaMMBI; OCHOBHBIMU IOJXOJAaMH KpPa3BHUTUIO W (POPMUPOBAHUIO
YHHUBEpCAJIBbHBIX Yy4eOHBIX aedcTBuil (YVY/) s ocHOBHOTO 001IEro 0Opa3oBaHus;

2) Ha OCHOBAaHHHU aBTOPCKOW mporpammel Aradonosa U. b. k muaun YMK mo 6uonoruun B.N.
Cusornazopa. 10-11 wiaccel. ba3oBbiii ypoBenb. (buonorusi. 10—11 k. IIporpammsl: yueOHO-
meToaudeckoe mocodue / U. b. Araponosa, H. B. baduues, B. 1. CuBornazos. — M.: [Ipoda,
2019).

3) y4eOHBIM IIAHOM MyHHIMIIATBHOTO OI0/PKETHOTO 00I11€00pa30BaTEIbHOTO YUPEKACHUS
«MaxkcuMoOBcKas cpeHsis oomeodpazoBarenbHas mkoia Lllebexunckoro paitona benropoackoi
obnacTuy.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUWS YYEBHOI'O TIPEAMETA
B pesyabrate mM3ydenuss ydeOHoro mnpeamera «buosnorusi» Ha 06a30BOM ypoBHe

BBINNYCKHUK HA HAYYUTCS:

- packpelBaTh Ha MpHUMEpax poJib OHOJIOTHH B (HOPMHPOBAHUHM COBPEMEHHOW HAyYHOM
KapTUHBI MUPA U B IPAKTHYECKOMN EATEITHHOCTH JIFOICH;

- TIOHMMAaTh W OIHCHIBATh B3aMMOCBSI3b MEXKIY €CTECTBEHHBIMH HayKaMH: OHOJIOTHEH,
¢u3KKON, XUMHUEH; yCTaHABIMBATh B3aUMOCBSI3b IPUPOAHBIX SIBICHUN;

- IOHUMATh CMBICH, Pa3TUYaTh U OMUCHIBATH CUCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJIATAIOIINMHU
OMOJIOTUYECKUMHU MOHATHSAMU: KJIETKa, OpraHu3M, BU, SKOcCUCTeMa, orochepa;

- WUCIONB30BaTh OCHOBHBIE METOJBI HAy4YHOTO TMO3HAHUS B YYE€OHBIX OWOJIOTUYECKUX
HCCJIETOBAHMSIX, TPOBOAUTH SKCIIEPUMEHTHI TI0 U3YYEHHUIO OUOJOTHUECKUX OOBEKTOB U SIBICHUH,
OOBSACHATH PE3YyIbTATHI SKCTICPUMEHTOB, aHATH3UPOBAThH UX, (POPMYIUPOBATH BEIBOJIBI;

- (opMyTHpPOBATH THITIOTE3bI HA OCHOBAHWH IPE/IOKEHHOW OMOJIOTHYECKOW MH(pOpMAIK |
npeJIaraTh BApUAHTHI POBEPKH TUIIOTE3;

- CpaBHUBATh OHMOJIOTHMYECKHE OOBEKTHI MEXIy COOOW IO 3aJaHHBIM KPHUTEPHUSIM, JeJaTh
BBIBOJIBI M YMO3AK/TFOUCHUS HA OCHOBE CPABHCHUS;

- 00OCHOBBIBATh €IUHCTBO YXMBOW M HEXHBOW MPUPOJBI, POACTBO >KUBBIX OPTaHU3MOB,
B3aMMOCBSI3M OPTaHU3MOB U OKPYKaIOIIEH CpeIbl Ha OCHOBE OMOIOTHYECKUX TEOPHIA;

- TPUBOJUTH TPHUMEPHI BEIIECTB OCHOBHBIX TPYNI OPraHMYECKUX COEAMHEHUN KIETKH
(6enKoB, KUPOB, YIIIEBOJOB, HYKICHHOBBIX KHCIIOT);

- pacrio3HaBaTh KJICTKHU (MPOKAPHOT W IYKAPHOT, PACTCHUN W KUBOTHBIX) MO OMUCAHUIO, HA
CXEMAaTHYCCKUX H300PAKEHUSAX;, YCTAHABIUBATH CBSA3b CTPOCHUS M (DYHKIMA KOMIIOHCHTOB
KJIETKHA, 00OCHOBBIBATh MHOTOOOpa3ne KIETOK;

- pacro3HaBaTh MOMYJISAIUIO U OMOJIOTHYECKUN BUJI II0 OCHOBHBIM ITPU3HAKAM;

- ONHUCHIBaTh ()EHOTHIT MHOTOKJIETOYHBIX PACTEHHH W YKHBOTHBIX MO MOP(OIOTHUECKOMY
KPUTEPUIO;

- 00BACHATH MHOTOOOpPA3Ne OPraHU3MOB, IIPUMEHSISI IBOJIOLIUOHHYIO TEOPHIO;



- KJacCU(pUIMPOBATh OUOJIOTUYECKUE OOBEKThl Ha OCHOBAHWU OJHOTO WM HECKOJIbKHX
CYIIECTBEHHBIX MPHU3HAKOB (THUIBI MATAHUS, CIIOCOOBI JABIXaHUS U Pa3MHOKEHUSI, 0COOCHHOCTH
pa3BUTHSA);

- 00BSCHATH IPUYNHBI HACJICICTBEHHBIX 3a00JICBAaHUM;

- BBISBJISITh M3MCHUMBOCTH y OPTaHW3MOB; OOBSCHATH MPOSBICHUE BHUIOB W3MEHUHUBOCTH,
UCIIOJIB3YS 3aKOHOMEPHOCTH U3MEHYUBOCTH; CpPaBHMBATD HACJIEJICTBEHHYIO u
HEHACIIEJICTBEHHYIO U3MEHUNBOCTb;

- BBISIBIISATH MOp(donoruueckue, Gu3noIoruueckue, MoBeAeHUYEeCKUe aJanTaliil OpraHu3MOB K
cpene OOuTaHus U JEHCTBUIO IKOJIOTUYECKUX (DaKTOPOB;

- COCTaBIISATh CXEMBI TIEPEHOCA BEIIECTB M SHEPTUHU B IKOCHCTEME (IIeTIH MTUTAHUS ),

- TNPUBOJAUTH JOKA3aTeNbCTBA HEOOXOIMMOCTH COXPAaHEHHUs OHOpa3HOOOpa3ws IS
YCTOMYMBOTO Pa3BUTHUS U OXPAHbI OKPYXKAIOLIEH CPENbL;

- OIICHWBATh JIOCTOBEPHOCTh OHMOJIOTHYECKOW WH(OpPMAIMK, IOTYYCHHOH W3 Pa3HbBIX
HMCTOYHUKOB, BBIICIATH HEOOXOIMMYI0 HH(pOpPMAIMIO MJi HCIOJIb30BaHUS €€ B Yy4eOHOIl
JESTENIbHOCTH U PEIIEHUH MPAKTUYECKUX 3a/1a4;

- TpEeACTaBIATH OWOJIOTHYECKYI0 HWH(GOpMalMI0O B BUIE TEKCTa, TaOmuiel, rpaduka,
JTUarpamMmbl U IeJIaTh BBIBOJbI HA OCHOBAHHUH MPEACTABICHHBIX TaHHBIX;

- OICHUBATh POJIb JOCTHKEHUH TEHETHKH, CCIICKIIMH, OMOTEXHOJOTHMH B IMPAKTUYCCKOU
JESITEIIbHOCTH YeJIOBEKA U B COOCTBEHHOM KU3HU;

- OOBSCHSATH HETATUBHOE BIUSHUE BEIISCTB (JIKOTOJIS, HUKOTHHA, HAPKOTHYECKUX BEIIECTB)
Ha 3apOJIBIIIEBOE PA3BUTHE YEIIOBEKA,

- 00BSACHATD MOCIEACTBHS BIUSIHUS MyTareHOB;

- 00BACHATH BO3MOXKHbBIE PUYMHBI HACTIEACTBEHHBIX 3a00JI€BaHUN.

BoinyckHUK HA 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHThCS:

- oOasamb HayuHoe O0ObBACHeHUe Ouoro2uYecKuM ¢hakxmam, npoyeccam, AGIEHUIM,
3AKOHOMEPHOCMAM, UCHONb3Ys OUONI02UdecKue meopuu (KiemoyHyro, 260JI0YUOHHYIO), YieHUe O
buocgepe, 3aKk0HbI HACIEOCMBEHHOCIU, 3AKOHOMEPHOCMU USMEHYUBOCTIUL,

- Xapakxmepuzo8ams CO8peMeHHble HANPAGIeHUs 8 pa3eumuu OUONo2UU, ONUCHLIBAMb UX
B03MOJNCHOE UCNONL308AHUE 8 NPAKIMUYECKOU 0esIMelbHOCU,

- CPABHUBAMB CNOCOObL OeleHUsl KNIeMKU (MUmo3 u mMeuos);

- peuwiams 3a0a4u Ha nocmpoenue gpacmenma eémopou yenu JHK no npednoscenromy
¢paemenmy nepeou, uPHK (MPHK) no yuacmxy /[HK;

- pewlams 3a0a4u HA ONpeoeieHue KOIU4ecmsed XpoMOCOM 8 COMAMUYECKUX U NOL0BbIX
KIemKax, a makdce 6 KIeMmKax nepeo HA4aioM OeleHus (Melo3a uiu Mumosa) u no e2o
OKOHYAHUU (OJI51 MHO2OKIIEMOYHbBIX OP2AHUMOB);

- pewiams 2eHemuyecKue 3a0ayu Ha MOHO2UOPUOHOEe CKpewjusanue, COCMAasisims CXeMbl
MOHOGUOPUOHO20 — CKPEWUBAHUS, NPUMEHSSL 3AKOHbl — HACAIeOCMBEHHOCMU U  UCNONb3YS
OuUoNI02UYEeCKYI0 MEPMUHONOSUIO U CUMBOTUKY,

- YCMAaHaeIueams mun Hac1e008aHus U Xapaxkmep NposasieHus NPU3HAKa no 3a0aHHOU cxeme
POOOCI06HOIL, NPUMEHSSI 3AKOHbL HACAEOCMBEHHOCTNU,

- OyeHusamv  pe3yIbmamvl  83AUMOOCUCMBUs  YeloseKa U  OKpydcaloujeli  cpeowl,
NPOCHO3UPOBAMb B03MONCHbIE NOCIEOCMBUSL OesAMENbHOCMU YeN08eKa OJd CYUWecm8o8aHus
0mMOenbHbIX OUOI02UYECKUX 00BEKMO8 U YeNbIX NPUPOOHBIX CO0OUeCms.



COILEPKAHUE YYEBHOI'O TPE/IMETA

10 KJIACC (2 4 B Henes110, Beero 68 u).

BBEJIEHME (1 4)
Mecto kypca «O011ast OMoIOTUs» B CUCTEME €CTECTBEHHO-HAYYHBIX JUCLIUIUINH, a TAKXKE CPeIn
OunonorunueckuxHayk. Llenb u 3amaun kypca. 3HaueHue npeaMeTa JUisl IOHUMAHUSEIMHCTBA BCe-
ro >KMBOTO, B3aMMOCBSI3U Bcex 4vactei Oumocdepr3emnu. Cucrema >xuoi npupossl. [lapcrsa
JKUBOUTIPUPO/IBI.
Paznen 1.buosorus kak Hayka. MeToabl HAY4YHOr0 Mo3HaHMA (3 4)
Tema 1.1 KPATKAS NCTOPUA PA3BUTHA BUOJIOT'NU (1 u)
CrpykTypa Ononoruu Kak Hayku. buonoruueckue Hayku o opme U cTpoeHuu opranu3mos. Cu-
CTeMaTHKa. DBOMIONHMOHHOE yueHHe. Kiaccupukanust OMOTOrHYecKHX HayK. JTalbl pa3BUTHUS
Ouonoruu.
Jlemoncmpayusa. buorpadun 1 mopTpeTsl (M300paKeHHs) yUEHBIX, BHECIINX BKJIaJ B CTAHOBJIE-
HUE U pa3BUTHE OMOJIOTHH KaK HAyKH.
Tema 1.2 CYIIIHOCTD XXU3HU U CBOMCTBA XXUBOT'O (1 u)
Ornpenenenne xKu3HU. XUMUYECKUNA COCTaB U KJIETOYHOE CTPOCHUE OPraHU3MOB, HACEIISIOIINX
3emito. OOMEH BELIECTB M CaMOPETysIus B Ononoruueckux cucremax. CaMoBOCIIpou3Beie-
HUE;HACJIEICTBEHHOCTh U U3MEHYMBOCTh KaK OCHOBA CYILIECTBOBaHUS KUBOM MaTepuu. Poct u
pasBurtue. PaznpaxxuMocts. PUTMUYHOCTD IPOLIECCOB KU3HEAESITENbHOCTU. JIUCKPETHOCTD U
LIEJIOCTHOCTb.
Jemoncmpayus. CBONCTBA )KUBOTO (aHUMALINS).
Tema 1.3 YPOBHU OPTAHU3ALIMU XKUBOM MATEPUU. METO/Ibl BUOJIOT MU (1 u)
YpoBHU OpraHu3alnyu KUBOU Npupoabl. Mepapxus ypoBHer. MeTOAbI IO3HAHUS KUBOU IIPUPO-
JIbl U1 UX OCOOCHHOCTH.
Jemoncmpayusa. YpOoBHU OpraHU3allMH )KUBOM MaTepuu (aHUMAIus).
Paznen 2. Knerka (19 4)1u. pesepsnoe Bpems
Tema 2.1 UCTOPUA U3YUYEHUA KIIETKU. KIIETOYHAA TEOPUA (1 4)
Knerka kak cTpykrypHas U QyHKIMOHAIbHAS €AMHULIA KUBOTO. VIcTOpUs N3ydeHus KIETKHU.
[TpokapuoTtnueckas u sykapuoTuyeckas KjaeTku. [I[puHiunuanbHas cxema CTpOeHUs KIETKH.
KneTtounas Teopust 1 ee OCHOBHBIE MTOJIOKEHHUS.
emoncmpayus. ITpuHIUNINANIBHBIE CXEMBI YCTPOICTBA CBETOBOT'O U AJIEKTPOHHOTO MUKPOCKO-
noB. Mozenu kieTku. Mukponpenaparsl KIETOK PaCT€HUH, )KUBOTHBIX M OHOKJIETOUHBIX TPU-
60B. Matepuaisbl, pacckas3bIBaroIiye 0 Ouorpagusx y4eHbIX, BHECIIMX BKJIAJ] B pa3BUTHE Kile-
TOYHOHM TEOPUH.
Tema 2.2XUMUNYECKHI1 COCTAB KJIETKU (1 u)
DJIEMEHTHBIN COCTaB KJIETKU. PacnipocTpaHeHHOCTh AJIEMEHTOB, X BKJIAJl B 00pa3oBaHUE YKUBOM
MaTepuu U 0O0OBEKTOB HEXKUBOM MPUPOABI. MaKkpo3IeMEHThI, MUKPO3JIEMEHTHI, YIbTPaMUKPO-
AIIEMEHTBI; UX BKJIaJ B 00pa30BaHUE HEOPTaHUYECKUX U OPraHUYECKUX MOJIEKYJ >KUBOTO Belle-
CTBa.
Hemoncmpayua. Cxema (nuarpamma) pacupeaesaeHuss XUMUYECKUXJIEMEHTOB B HEXKHUBOH U
JKUBOM IPUPOJIE.
Tema 2.3HEOPI'TAHMYECKUE BEIIECTBA KIJIETKU (2 u)
Heopranunueckre MoJeKyJibl 3KHBOTO BELIECTBA: BOJa; XMMUYECKHE CBOMCTBA U OMOJIOrHYecKast
posb. Cosli HEOPTaHWYECKUX KHUCIIOT, X BKJIAJ B 00€CIeYeHre IPOIECCOB KUZHEAEATEIIbHOCTH



U MoAJIepKaHue roMeocTas3a. Posib KaTHOHOB M aHMOHOB B 00ECIIEYEHNH MPOLIECCOB KHU3HEIes-
TeNbHOCTU. OCMOC U OCMOTHYECKOE JaBJIEHHUE; OCMOTUYECKOE ITOCTYIUIEHUE MOJIEKYJI B KIIETKY.
Tema 2.40PTAHUYECKUE BEIHIECTBA. OBIIAA XAPAKTEPUCTUKA. JIMITU/BI (1 1)
Opranuyeckue MoseKysbl. Hu3KoMoneKyssipHble U BBICOKOMOJIEKYJISIpHBIE coeAuHeHus. Jlunu-
JIbl: CTpOEHUE, Kilaccu(ukanus 1 OMOJI0rHYecKast poib.

Tema 2.SOPTAHUYECKUE BEIECTBA.YI'JIEBO/IbI. BEJIKU (2 u)

VYriaeBozpl: cTpoeHue U buosiornyeckas posib. MoHocaxapu sy noiucaxapusl. beiaku — Ouo-
JIOTMYECKUE MTOJIMMEPBL; UX CTPYKTYpHas opranuzanus. yHKuuu GeKOBBIX MOJIeKyIl. benku-
(bepmenTh. CTPYKTYpBI OesiKa: epBUYHasl, BTOPUUHAs, TPETUYHAs, YeTBepTUYHAas. JleHaTyparus
U peHarypanus OeKoB.

Jemoncmpayusa. O6GbeMHBIE MOJETH CTPYKTYPHON OPraHU3AIMUONOIOTMYECKIX TOJIMMEPOB —
0EIIKOB.

Tema 2.6 OPTAHUYECKUE BEIIECTBA. HYKJIEMHOBBIE KUCJIOTBI (2 )

JAHK — monekynsl HacnenctBenHoctu. Penynnukanus JIHK, nepenaya HacnencTtBeHHOM WH-
dopmanuu U3 MokoyieHus B okojeHue. [lepenava HacinencTBeHHON HH(pOpMaIK U3 Apa B LIH-
tomnasmy; Tpanckpunuus. PHK: ctpykrypa u pynkunu. MupopmanoHHble, TpaHCIOPTHBIE,
pubocomanbubic PHK.

Jemoncmpayus. O6beMHbIE MOIETU HYKJIEUHOBBIX KUCIIOT.

Tema 2.79YKAPUOTHUYECKAS KJIETKA. HUTOITVIASBMA. OPTAHOUBI (3 1)
Dykapuotndeckas kierka. [Imasmarudeckas memOpanau ee ¢pyHkuuu. Lluromnnazma sykapuoTu-
Yyeckoi KieTku. OpraHoOHIBIINTOILIA3MBI, HX CTPYKTypa u ¢pyHkimn. Kitaccudpukamnusiopranou-
noB. Llurockenet. Bxitouenus, uX 3HaueHue Upojb B MeTaboau3Me kineTok. OcCOOEHHOCTH CTpo-
€HUS PaCTUTEIILHOMKIIETKHY.

Hemoncmpayun. Monenn kinetknu. CxeMbl CTPOCHHSI OPraHOMI0BPACTUTENBHOMN U JKUBOTHON
KJIETOK.

Jlabopamopuvie u npakmuueckue padomaol

OpranHou bl KIETKH (BUPTYAJIbHO C IIOMOILBIO MYJIbTUMEIUIHOTONPUIIOKEHUS K YIEOHUKY).
[TpuroroBneHue U ONKMCAHUE MUKPOIIPENAPaTOB KIETOK PACTEHUH.

Tema 2.8KJIETOYHOE AIPO. XPOMOCOMBI (1 u)

KnerouHoe s1p0o — EHTp yIpaBieHUs KUZHEACATENbHOCTbIO KIETKH. CTPYKTYphl KJIIETOUHOTO
anpa: siaepHas 000J104Ka, XpOMAaTHH (T€TepOXPOMATHH ), AAPBIIIKO. XpoMocoMbl. KapuoTur.
Tema 2.9 [IPOKAPUOTUYECKAS KJIETKA (1 )

[TpokapuoTnueckue kineTku; Gpopma u pazmepsl. CTpOSHUEUTOIUIa3MbI OaKTepUaIbHON KIIETKH;
opranu3zaiys MerabosnsMay nmpokapuoT. ['eneruueckuit anmnapar 6akrepuit. CmopoodpazoBanue.
Pasmuoxenne. MecTo u poJib MPOKapruoTB OMOIIEHO3aX.

Jlabopamopuwvie u npaxmuueckue padoomot

N3yuenune kieTok 6akTepuid Ha TOTOBBIX MHUKpOIIpEnaparax.

Tema 2.10 PEAJIM3ALIMS HACJIEJICTBEHHOM MH®OPMAILIMU B KJIETKE (3 u)

I'eH, reHeTHYECKUI KOJI, CBOWCTBA FEHETUYECKOT0 KOJIa. DTalbl peaanu3alii TeHeTUYeCKOW NH-
dopmanuu B KiIeTKe (TPAaHCKPUIILIMS U TPAHCIIALNA).

Hemoncmpayusa. Tabmuua renernyeckoro koaa. [Ipocrpancteennasmonens JTHK. Cxema 6mo-
CHHTE3a OenKa.

Tema 2.11 HEKJIETOYHA S ®OPMA XUWU3HU: BUPYCHI (1 u)

Oco0OeHHOCTH CTPOEHUS U pa3MHOKEeHUs BUpYycoB. JKuznenHsiit ukia BUY. BupychHsie 3a0oite-
BaHus U npoduinakTrka ux pacrnpocrpanenus. CITN/] u mepsl ero npodunakTuku.
Hemoncmpayun. Cxema CTpOeHUs BUpYyca.



Pa3znen 3. Opranusm (4149) 1u.peseperoe Bpemst
Tema 3.1 OPTAHU3M — EJIMHOE HEJIOE. MHOI"OOBPA3UE OPI"TAHMU3MOB (1 1)

PazHo0Opasue opranu3mMoB (0THOKJICTOYHBIC 1 MHOTOKJIETOUHBIC OPTraHU3MbI). MHOTOKJIETOY-
HBII OpraHu3M Kak JUCKpETHasi cucTteMa (TKaHu, opranbl). KonoHuanbHbie OpraHu3MBbl.
Jemoncmpayusa. 1lprMepsbl OJHOKIECTOYHBIX U MHOTOKJIETOYHBIXOPTaHHU3MOB.

Tema 3.2 OBMEH BEIIECTB 1 ITIPEBPAIIIEHWE SHEPI'MM. SHEPTETUYECKUI OB-
MEH (3 u)

OOMeH BellecTB U MpeBpallieHue 3Hepruu B kietke.Ilnacrnueckuit 1 sHepreTnyeckuii oOMeH.
AT® xak yHUBEpPCATbHBIMMCTOYHUK SHEPTUU. MaKpOIpPrudecKkre CBsI3U. ITalbIdIHEPreTUIECKO-
ro oOMeHa, pacIieIIEHUE IITF0KO3bI.

Jemoncmpayusa. Cxema oOMeHa BEUIECTB.

Tema 3.3 INJACTUYECKHII OBMEH. ®OTOCHUHTES (3 1)

Tume! mutanus. ABToTpodsl 1 rerepotpodsl. Dotocunres. ®aspl porocunTe3a. OCOOCHHOCTH
oOMeHa BeIIEeCTB Y pacTEeHUH, >KUBOTHBIX U IPUOOB.

Jlemoncmpayus. Cxema poTocHHTE3A.

Tema 3.4 JIEJIEHUVE KJIETKU. MUTO3 (2 u)

JHenenue knetok. Knetku B MHOrOKIeTOUHOM opranusme.llonsitue o auddepeHnpoBKe KIeToK
MHOTOKJIETOYHOT'O opranu3mMa. Mutotuueckuit ukiI: uarepdasa, peaymnukanus JJHK; mutos,
(a3bl MUTOTUYECKOTO JICJICHUS U TIPe0Opa30BaHUSI XPOMOCOM; OMOJIOTUYSCKUI CMBICI U 3HaYe-
HUEe MUTO3a (Oecroioe pa3MHOKEHHE, POCT, BOCIIOJHEHHE KIJIETOUYHBIX MOTEPh B (pr3ronornye-
CKHMXH MaTOJIOTHYECKUX YCIOBHSX).

Jemoncmpayun. OUrypbl MUTOTHUECKOT'O J€JICHUS B KJIETKaX KOpeIlKa JyKa 10 MUKPOCKO-
IIOM U Ha CXEMeE.

Jlabopamopuvie u npakmuueckue padbomaol

W3ydeHne MuTO3a B KJIETKaX KOpeIIKa Jyka (BUPTyalbHO W/WIM Ha TOTOBBIX Mpenaparax).
Tema 3.5 PASMHOXEHUE: BECIIOJIOE U TTOJIOBOE (2 u)

CymrHocTh ¥ pOpMBI Pa3MHOKEHHUST OpraHu3MoB. becrnonoe pa3MHOKEHHE pacTeHUM U KUBOT-
HbIX. Bupl 6ecnionoro pasMHokeHusi. BapuaHTsl BereraTuBHOTO pa3MHokeHus. [lomoBoe pas-
MHOEHHUE )KUBOTHBIX M PACTEHUI; TaMEeThI, OJIOBOU mpoliecc. buonorniyeckoe 3HadeHUE MOJI0-
BOT'O PA3MHOXKEHUS.

Jemoncmpayusn. Cxembl, WIDTIOCTPUPYIOIIKE CIIOCOOBI BEreTaTUBHOTO PA3MHOXKEHUS PACTCHUI;
MUKpOTIpEnapaThl sIMiekieTok; ¢poTtorpaduu, oTpaxkaronue pasHoodpazrue NIoTOMCTBA Y OJTHOM
napbl pOAUTENCH.

Tema 3.6 OBPABOBAHME I10JIOBBIX KJIETOK. MEHO3 (2 u)

Meiio3 1 ero oTiMuus OT MUTO3a. bruonorndyeckoe 3HaueHue meio3a. ['amerorenes. Drambl 00-
pa30BaHMs TIOJIOBBIX KJIETOK: Pa3MHOXKEHHE, POCT, co3peBanue (Meio3) u GopMHUpPOBAHHE TTOJI0-
BbIX KJIeTOK. OCOOEHHOCTH cliepMaToreHes3a U OBoreHe3a. 3HaueHe raMeToreHesa.

Tema 3.7 OITVJIOJJOTBOPEHMUE (2 u)

OmI010TBOPEHHUE U €TO CYITHOCTh. BHOJIOTHYECKH CMBICIT OTIOIOTBOpEHMsI. BapraHTs! oruto-
JIOTBOPEHHUsI (HapyKHOE, BHYTPEHHEE, IEPEKPECTHOE, CAMOOILII0IOTBOPEHHE, €CTECTBEHHOE U
uckycctBeHHoe). OcCOOCHHOCTH OIUIOA0TBOPEHUS y pacTeHHid. [[BOHOE OTII0JJOTBOPEHHE Y MO~
KPBITOCEMEHHBIX.

Tema 3.8 UHIANBUIY AJIbHOE PAZBUTUE OPTAHU3MOB (24)

DOMOpHOHANTBHBIN TTeproa pa3BuTHsI. OCHOBHBIE 3aKOHOMEPHOCTH JIpOOJIeHNUST; 00pa30oBaHUE OJI-
HOCJIOWHOTO 3apoblliia — OJIaCTYINBI. ["acTpysiius; 3aKOHOMEPHOCTH 00pa30BaHUsI IBYXCIIOM-
HOT03apo/biia — racTpyiibl. [lepBuuHbIil opranorenes u ganbHelmas nuddepeHupoBKa TKa-



Hel, opraHoB U cucTeM. [locTaoMOproHabHBIN TIEpro T pa3BuTHsI. DOPMBI TOCTIMOPHUOHATIEHOTO
nepuoja pa3Butus. HenpsiMoe pa3BUTHE; MOTHBIN U HEMOJIHBIN MeTaMop(do3. bruonornueckuii
CMBICII pa3BUTHA ¢ MeTamopdo3oM. [Ipsimoe pazButue.

Jemoncmpayua. Tadbnuibl, WIUTIOCTPUPYIOIIUE MPOLIECCH PAHHUXATANIOB SMOPHUOHATIBHOTO pa3-
BUTHS 1 MeTaMop(03a Y WICHUCTOHOTUX,TO3BOHOYHBIX (’KECTKOKPBUIBIX M YEITyeKPhI-
JBIX,aM(puomif); cxeMbl MpeoOpa3oBaHUsl OPTraHOB M TKAHEH B MPOIIECCEOHTO- U (UIIOTECHE3a.
Tema 3.9 OHTOI'EHE3 YEJIOBEKA. PEITPOAYKTUBHOE 3/10POBBE (2 4)
Oco0eHHOCTH YMOPUOHATILHOTO pa3BUTHS YesioBeka. [Iponeccsl, mpoucxoasiiue Ha paHHUX
sTanax smopuoreHesa (popMupoBaHue MOpYJbl U 65acTyisl). [IpearioaHbiit ¥ MI0AHBIN epu-
onel. Poxxenue. [ToctamMOprOHaIBHBINA TIEPUO] Pa3BUTHS: TOPETPOYKTUBHBIH, PETPOTYKTHB-
HBIN [IEpUO/Ibl, CTApEHUE U cMepTh. KpuTuueckue nepuo/ipl OHTOreHesa. BimsHue HUKOTHHA,
QJIKOT0JIS1 M HAPKOTUKOB Ha Pa3BUTHE 3apOJIbIILa U PEPOSYKTUBHOE 3J0POBBE UEIOBEKA.
Jemoncmpayus. TaOnuibl, WUTIOCTPUPYIOILIUE MPOLECCH paHHUX 3TAallOB 3MOPHOHAIBHOIO
pPa3BUTHS YEJIOBEKA.

Tema 3.10 TEHETUKA — HAYKA O 3AKOHOMEPHOCTAX HACJIIEACTBEHHOCTHU U
N3MEHYMBOCTU. I'. MEH/IEJIb — OCHOBOIIOJIOXXHUK '’EHETHUKMU (1u)

OtkpeiTue I'. Menaenem 3akOHOMEpPHOCTEH Hacleq0BaHus TPU3HAKOB. OCHOBHBIE MTOHATHUS I'e-
HETHKU (T€H, JIOKYC, TOMOJIOTUYHBIE XPOMOCOMBI, TOMO3UT0Ta, FETEPO3UT0Ta, JTOMUHAHTHOCTb,
PEeLEeCCUBHOCTD, T€HOTHII, (PEHOTHIT). | MOPUI0IOTNUECKII METO/ U3YUEHUS HACTIEICTBEHHOCTH.
Jemoncmpayus. PorociioBHbIE BbIIAIOIINXCS PEACTABUTENEH KYJIbTYphl. XpPOMOCOMHBIE aHO-
MaJIM¥ YeJIOBEKa U UX (PEHOTUITMYECKUE TIPOSBICHHUS.

Tema 3.11 3AKOHOMEPHOCTHU HACJIEAOBAHMA. MOHOI'MBPU/IHOE CKPEILVBA-
HUE (3 u)

MounorubpunHoe ckpenuBanue. JJoMMHaHTHBIE U PEIIECCUBHBIE MMPU3HAKH. AJUICTH U aJlielb-
HbI€ TeHbl. | OMO3UTOTHI U reTepo3uroTsl. IlepBelii 3akoH MeHenst — 3aKoH equHO00pa3us ru-
OpuI0B MEPBOTO MOKOJIEHUS (ITPABUIIO TOMUHHPOBaHUs ). Bropoit 3akon Menienst — 3akoH
pacierneHus. 3aKkoH (TUIoTe3a) YuCToThl rameT. L{uronornueckne 0CHOBbI MOHOTUOPUTHOTO
CKpEIIUBaHHUS.

Jemoncmpayusn. CxemMbl CKpeIMBaHUS, WILTIOCTpUpYIoIIKe onbIThl I'. Menaens no MoHOTH-
OpUIHOMY CKPEIIUBAHUIO.

Jlabopamopuvie u npakmuueckue padbomaol

Pemenue 3a1au Ha MOHOTMOPUTHOE CKpPEIIMBAHUE.

Tema 3.12 3AKOHOMEPHOCTHU HACJIEAOBAHUA. ANTUEPUITHOE CKPELIIMBAHUME
3w

Hurnbpumnoe ckpemmBanue. Tperunii 3axkoH MeHaenss — 3aKOH He3aBUCUMOTO HACJICTI0BAHUS
MIPU3HAKOB. AHATU3UPYIOIEe CKPELUBaHuUE.

Jemoncmpayusn. CxemMbl CKpeIIMBaHUS, WLTIOCTpUpYIoIIKe onbITe . Menzens no nuruOpua-
HOMY CKpPEIMBaHUIO.

Jlabopamopnvie u npakmuueckue padomaol

Pemrenue 3a1a4 Ha AUTHOPUIHOE CKPEIIMBAHUE.

Tema 3.13 XPOMOCOMHAS TEOPUS HACJIEACTBEHHOCTU (2 u)

XpoMOCOMHasl TEOpUS HACJIEACTBEHHOCTH. 3akoH Moprana. ['pynna cuennenus. [Ipunannst
HapYIICHUS CLEIUICHUS TEHOB.

Jemoncmpayus. CxeMbl CKpeIllMBaHUs, WLTIOCTPUPYIOIINE onbIThl T. Moprana 1 KpoCcCHHTO-
BEP.

Jlabopamopuwvie u npaxmuueckue padoomot



Pemenne 3a1a4y Ha CIIETUIEHHOE HACIEA0BAHUE IPU3HAKOB.

Tema 3.14 COBPEMEHHGLIE ITPEJCTABJIEHUSA O TEHE U TEHOME (2 u)

I'enom. ['eHOTHI KaK cHCTEMa B3aMMOJICHCTBYIOIUX I'€HOB. B3anMOoI€CTBHS ajIeNbHbIX U HE-
aJUIEIIbHBIX T€HOB.

Jlemoncmpayusa. CxeMbl TEHOMOB U T€HOTHUIIOB.

Tema 3.15 TEHETUKA TIOJIA (3 u)

XpOMOCOMHOE ONpeeIeHUE N0JIa. AyTOCOMBI U IOJOBBIE XPOMOCOMBIL. | 'OMOramMeTHBIN U rere-
poraMmeTHbId noJ1. [Ipu3HaKy, cluenieHHbIe C TI0JIOM.

Jemoncmpayua. CxeMbl XpOMOCOMHOT'O OIIPEJECIICHUS T10J1a.

Jlabopamopnvie u npakmuueckue pabomaul

Pewienne 3a1a4 Ha CLEIIIEHHOE € ITOJIOM HACIEN0OBaHUE IIPU3HAKOB.

Tema 3.16 UISMEHUYMBOCTb: HACJIEJJCTBEHHAA 1 HEHACJIEACTBEHHAS (2 q)
M3MEeHYMBOCTH KaK OJTHO U3 OCHOBHBIX CBOMCTB >KMBBIX OpraHu3MoB. HacnencTBeHHas (reHOTu-
nu4eckas, UHIUBUAyalbHasl, HeompeenenHas). MyTtanuoHHas 1 KOMOMHATHBHAS U3MEHYH-
BOCTh. MyTanuu u mytarensl. Henaciencrsennas (ornpeneiaeHHasi, IpynmnoBas, Moau(uKamoH-
Hasl) U3MEH4YUBOCTh. Moaudukanuu. Hopma peaxiuu.

Jlemoncmpayus. IpumMepsl HaclIeICTBEHHON (MyTallMOHHONW M KOMOWHATUBHOW) U HEHACTE -
CTBEHHOU (MOJU(PHUKAIIMOHHON ) N3MEHYUBOCTH, MEXaHU3MOB MYTAIIHA.

Jlabopamopnvie u npakmuueckue padbomaul

W3ydenne Mo n(pUKAIIMOHHOW N3MEHUYMBOCTH Ha IPUMEPE PACTCHHIM.

Tema 3.17 TEHETUKA U 3JIOPOBBE UEJIOBEKA (2 u)

['eHeTuka yenoBeka u ee pasaenbl. MeToabl reHeTHKHY yenoBeka. HacnencTBeHHble 00ne3HH,
TeHHbIE M XpOMOCOMHBIe. COMaTH4eCKHe U TeHepaTUBHbIE MyTaluuu. [[puHIUITBI 310pOBOTO 00-
pa3a >KM3HH, TUATHOCTHKH, MPOPIIAKTUKH U JICUCHUSI TeHETUYECKUX Oone3Hell. Menuko-
TE€HETUYECKOE KOHCYJIBTUPOBAHUE.

Jemoncmpayusa. IIpuMepsl TeHHBIX 1 XPOMOCOMHBIX 0OJIe3HEN YenoBeKa.

Tema 3.18 CEJIEKIIA: OCHOBHBIE METO/IbI 1 JOCTWXEHUS (2 )

Cenexuus. [lopona, copt, mramm. Metozs! cenekiuu. LleHTpbl NporucX0XaIeHUs KyJIbTYpPHBIX
pacrennii. Bknag H. M. BaBuiioBa B pa3BuTHE T€HETUKU U CEIEKLINAH.

Jemoncmpayusn. Kapta LeHTpPOB IPOUCXOXKACHUS KYIbTYPHBIX pacTeHui. 300paxenus mopox
Pa3JIMYHBIX JOMALIHUX KUBOTHBIX U COPTOB KYJIBTYPHBIX PACTCHUM.

Tema 3.19 BUOTEXHOJIOI'MA: JOCTVMXKEHUA U ITEPCITEKTUBBI PA3BUTHA (1 1)
buotexnonorus. ['ennas unxenepus. [ enetnuecku MoauduIpoBaHHbIe Opranu3mMbl. KioHu-
poBaHHE. DTUYECKUE aCTIeKThl OMOTEXHOJIOTHH.

Jemoncmpayusn. CxeMbl KIOHUPOBAHUS U CO3AaHUSI T€HETUUECKUMOAU(PHUIIMPOBAHHBIX Opra-
HU3MOB.

PeszepBHOE Bpemst — 4daca (MIOBTOPEHUE)

11 KJIACC
(2 u B Heme10, Bcero 68 4, u3 HUX 6 4 — pe3epBHOE BpeMs)

Paznen 1Buga (39 u) 5
Tema 1.1PA3BUTUE BHOJIOT'U B JTJOOJAPBUMHOBCKHUU ITEPUOA.PABOTA K. JIMH-

HES (2 4)

DBOJIIOLMS U 3BOJIIOIIMOHHOE yueHue. Mcropus sBonmonmonasixuaeil. Kpeammonnsm u tpanc-
dbopmusm. CuctemaTukakak Hayka. 3HadeHue padot K. JIuHHes mo cucreMaTnke pacTeHUn
JKUBOTHBIX. BUHapHast HOMEHKIIaTypa.



Hemoncmpayusa. Iloptpersl U Onorpaduu y4eHbIX, BHECHIMXBKJIIA/ B Pa3BUTHE 3BOJIIOLIMOHHBIX
uaen.

Tema 1.205BOJIIOHUOHHAA TEOPUA XK. b. JAMAPKA (2 )

VY4eHue o rpajaliy KUBBIX OPraHU3MOB U MOHATHEWIECTHHIIA CYIIeCTBY». Teopus katacTpod
KroBbe. 3akonsl Jlamapka(ynpakHeHHE U HEYIIPa)KHEHHE OPraHOB M HAClIeI0BaHHEOIaronpuoo-
pereHHbIX pu3HakoB). [Ipencrasnenus Jlamapkao6 usmMeHuMBOCTH. 3HaYeHUe Teopun Jlamapka.
Hemoncmpayusa. Xuzup u nesrenbHocts K. b. Jlamapka.

Tema 1.3[IPE/JIIOCBIJIKM BOSHUKHOBEHU A YUEHUS Y. JAPBUHA (2 u)
[Tpeanoceliky BO3HUKHOBEHU yueHus Y. JlapBuHa: JOCTHKEHUS B 00JaCTH €CTECTBEHHBIX U
COLIMAJIbHO-3KOHOMMYECKUXHAYK (KocMoronnueckas teopusi Kanrta—Jlamnaca,nocTukeHus B
00acTu XMMHH, 3aKOH €MHCTBa opraHu3zMau cpeasl Pynbe—CeueHoBa, IpUHLUIT KOPPEIALUU
KroBbe, paboTsiK. bapa, padotsr Y. Jlaiiens, padoter A. Cmuta u T. Manbryca).

Tema 1.4 OBOJIIOLIMOHHASI TEOPUSA Y. JAPBUHA (2 u)

OkcnenuunonHbit Mmatepuan Y. Jlapsuna. Yuenue JlapBuHa 06 usmeHunBocTH. Yuenue /lapBu-
Ha 00 UCKYCCTBEHHOM 0TOOpe. Beeobuas nHaMBHIyaabHast ©3MEHYUBOCTD U M30BITOYHAS YHC-
J€HHOCTh oToMcTBa. bopb0a 3a cylecTBOBaHUE U €CTECTBEHHBbIN 0TOOp. Buibl 60pbObI 3a Cy-
mectBoBanue. [Ipennoceuiku 60pbOBI 3a CyIIECTBOBAHKE M €CTECTBEHHOIO 0TOOpa. 3HaUeHHe
teopuu JlapBuHa. [IoHsATHE O CHHTETUYECKON TEOPUH 3BOJIIOLIUH.

Jemoncmpayus. buorpapus Y. lapsuna. MapuipyT u koHKpeTHble Haxoaku Y. JlapBuHa BO
BpeMs ITyTelIeCTBUS Ha Kopabie «buripy.

Tema 1.5 BUJl: KPUTEPUU 1 CTPYKTVYPA (2 u)

By kak reHeTUYeCKH N30JIMPOBaHHAsI CUCTEMA; PENTPOLYKTUBHAS U30JISALUS U €€ MEXaHU3MBI.
Kpurepuu Buga: Mopgonoruueckui, pusnonorndeckuit, OMOXMMHUYECKU, TeHETHUECKUH, KO-
JIOTMYECKUH, reorpapuuecKkuii.

Hemoncmpayusa. I'epbapun 1 1pyrue KOJUIEKIIMOHHBIE MaTEpUaIIbl, WLTIOCTPUPYIOIIKE MOP(o-
JIOTUYECKHUM KPUTEPUN BUIA.

Jlabopamopnwie u npakmuueckue padomoi

W3y4eHre n3MEeHYMBOCTH U KPUTEPUEB BUJIa, ONTMCAHUE BUJIOB IO MOP(OIOTMUECKOMY KpUTe-
puto.

Tema 1.6 [TOITYJIALIUA KAK CTPYKTYPHAS EJVUHULIA BUJIA (2 4)

[TonmynsiyoHHas CTPYKTypa BUAA; SKOJIOTHYECKHE U TEHETUYECKUE XapaKTEPUCTUKH MOIYJIs-
uil. Jlemorpaduueckue nmokasaTeau U CTPYKTypa HOMYJIISAIHH.

Tema 1.7 ITOITYJIALIUA KAK EJVUHULIA 5BOJIFOLINUA (1 )

[Tonmynsiuyst — 31eMeHTapHas 3BOJIIOLMOHHAS €UHNIIA. DJIEMEHTAPHBIA SBOJIIOLIMOHHBINA MaTe-
pHal 1 2JIEMEHTAPHOE SBOJIIOLIMOHHOE SIBJICHUE.

Tema 1.8 PAKTOPHI DBOJIIOIINU (2 1)

DneMeHTapHbIE HBOJIIOIIMOHHBIE (DAaKTOPHI (MYTAIlMOHHBIH Mpoliecc, N30, TOMYIALHOHHbIE
BOJIHBI, e TE€HOB, €CTECTBEHHBINH 0TOOD). DOPMBI €CTECTBEHHOTO 0TOOpa (CTaOUITU3HPYIO-
LW, ABMKYIIUH, TU3pYNTUBHBIN). Bubl n3MeHunBocTH. Pe3epB MN3MEHUNBOCTH.
Jemoncmpayusa. )Kusble pacTeHUs U )KUBOTHBIE, TepOapru M KOJJIEKIIUH, TOKa3bIBAIOIINE UH-
JUBUYaIbHYIO U3MEHUUBOCTb.

Jlabopamopuvie u npakmuueckue padbomaol

W3ydyeHne n3MEHYUBOCTH y 0co0el OJJTHOTO BHA.

Tema 1.9 ECTECTBEHHBIN OTBOP — I''TABHA S JIBUXKYIIAS CUJIA SBOJIIOLIMU

(19)

®DopMBI €CTECTBEHHOT'O 0TOOPA (CTAOUITU3UPYIOUTUH, ABUKYITUN, TU3PYIITUBHBIN ).



Tema 1.10 AJJAIITALIVA OPTAHU3MA K YCJIOBUAM OBUTAHN S KAK PE3VJIBTAT
JIEMCTBUS ECTECTBEHHOI'O OTBOPA (2 u)

[TpucnocoOuTensHbIe 0COOCHHOCTH CTPOCHHUS, OKPACKH TeJa U MOBEICHUS )KUBOTHBIX. [loBe-
JeH4ecKMe afganTtauuu. buoxumuueckue ananranuu. @usnonorunueckue aganranuu. OTHOCH-
TEJIbHASIENIECO00Pa3HOCTh aJanTaIuii.

Jemoncmpayua. VInuocTpaliuy U )KUBbIE paCTEHUS U AKHUBOTHbBIE, FepOapUH U KOJUIEKIIHUH, 110-
Ka3bIBaroIue MOp(ororuyeckre ajanTanuu.

Tema 1.11 BUJIOOBPA30BAHUME KAK PE3VJIBTAT ODBOJIFOLINHU (2 1)

[TyTtH (crocoObl) M CKOPOCTh BHI000pa30BaHUs; TeorpaduuecKoe U SKOJIOTMIECKOe BHI000pa-
3oBaHue. ['eorpaduyeckast 1 HKOJIOTHUECKAsT U30ISLIHSA.

Jemoncmpayusa. Cxembl, WJUTIOCTPUPYIOLIHE TPOIiece reorpaduyeckoro BUA000pa3oBaHus;
JKUBBIC PACTEHUS M )KUBOTHBIC, repOapuu M KOJUICKINH, TOKAa3bIBAIOIINE PE3YJIbTAThI IPUCIIO-
COOJIEHHOCTH OPTaHU3MOB K CpeJie OOMTaHUs U pe3yJbTaThl BUI000Pa30BAHMUS.

Tema 1.12 COXPAHEHUE MHOI'OOBPA3U S BIJOB KAK OCHOBA YCTOWYMBOI'O
PA3BUTHUSA BUOCOEPHI (1 u)

buonoruueckuit nporpecc u 6uonornyeckuii perpecc. [Ipuunnsl BeiMupanus BuoB. buonoru-
4yeckoe pazHooOpasue.

Tema 1.13 JJOKA3ATEJIbCTBA DBOJIIOLINMN OPTTAHUYECKOI'O MUPA (2 u)
[{uTonoruyeckre U MOJICKYJIIPHO-OMOTIOTHYECKHE (MOJICKYJISIPHO-TEHETHUYECKUE), CPABHUTEIb-
HO-aHATOMHYECKHE (CPaBHUTEILHO-MOP(OJIOTHUECKHUE ), TTATICOHTOJIOTHUECKUE, YMOPHOIOTHYe-
CKueu OuoreorpauuecKkue T0Ka3aTeIbCTBA IBOIIOIUH.

Hemoncmpayua. VInoctpaiuy, 1eMOHCTPUPYIOIIUE CXOJCTBOPAHHUX ATAIIOB SMOPUOHAIBHO-
IO pa3BUTHUS O3BOHOYHBIX, MYJISKUU IPYTHE HAIISIIHBIE MaTepHalIbl, HILTIOCTPUPYIOLIMEAHATIO-
TUYHBIE U TOMOJIOTMYHBIE OpTaHbl, PyAUMEHThI U aTaBU3MBI.

Tema 1.14PA3BUTHE ITPEJICTABJIEHUI O ITPOUCXOXJIEHUIDKU3HU HA 3EMJIE
(24)

Konnenuu abuorenesa u 6uorenesa. Onbitel @. Penu,JI. Cnananmnanu u M. M. TepexoBckoro,
onsIT JI. [Tactepa. I mmoTe3pIcTallMOHAPHOTO COCTOSHUS U ITAHCIIEPMHUH.

Jemoncmpauyua. Cxembl onbiToB ®@. Penu, JI. Cnanannanu uJl. Iactepa.

Tema 1.15COBPEMEHHGIE ITPEJICTABJIEHU 10 BOSHUKHOBEHUWU Y)KU3HU (2 u)
Opranndeckuil MUp Kak pe3yJIbTaT 3BOJIIOLUN. BO3HUKHOBEHUEN pa3BUTHE )KU3HU Ha 3EMIIE.
Xumuueckui, npenouonornyeckuii(treopus akaaemuka A. M. Onapuna) u 610o10rn4ecKuiTamsl
pa3BuTHs kH1BOI Matepuu. Teopus Onomnos3sa.

Jemoncmpayusa. CxeMbl BOSHUKHOBEHHS] MEMOPaHHBIX CTPYKTYPH OJTHOKJIETOYHBIX HYKApHOT.
Tema 1.16PA3BUTUE XKU3HUHA 3EMIJIE (4 u)

Pa3Butne xu3HM Ha 3eMile B apXEHCKYIO M IPOTEPO30UCKYIOAPHI. 1IepBrIe ciieapl )KU3HU Ha
3emue. [losiBneHNE BCEXCOBPEMEHHBIX TUIIOB 0€CIIO3BOHOYHBIX KUBOTHBIX. [IepBbie XOpa0BbIE.
Pa3Butue BogHbIX pacTeHuii.Pa3BuTre )kxu3Hu Ha 3eMiie B Majeo30McKyto 3py. [losBieHue

Y DBOJIIOLIUS CYXOITYTHBIX pacTeHuil. [lannopoTHNKYN, CEMEHHBIETIAIOPOTHUKH, TOJIOCEMEHHbIE
pacteHust. Bo3HUKHOBEHUE TO3BOHOYHBIX: PHIObI, 36 MHOBO/IHBIE, TPECMBIKAIOIIIUECS.

Pa3BuTHe )xn3HM Ha 3eMiie B ME3030MCKYIO U KaliHO30MCKyr03phl. [losBieHne n pacpocTpaHe-
HUE MOKPBITOCEMEHHBIX pacTeHU. Bo3HMKHOBEHME NTUI] U MiekonuTaomux. [lossinenue n
pa3Butue npumaroB. [losBneHne yenoBeka.

Jlemoncmpayus. Penponykuuu kaptul 3. bypuana, otpaxatromuxdayny u Gpuopy pa3indHbIX
5P U NEPUOOB; CXEMbI Pa3BUTHALAPCTB KUBOU MPUPO/IbI; OKAMEHEJIOCTH, OTIEYaTKH PACTEHHM
B JIPEBHUX NOpoJax. MoJenu CKeIeToB 4eI0BEKa U NO3BOHOYHBIX)KHBOTHBIX.



Tema 1.17TUITOTE3BI ITPOUCXOXAEHUAYEJIOBEKA (14)
AHTpOIIOTEHE3 U €ro JABWKYIUE cuibl. [IpeacraBienus o IpoucxXoXkA€HNN YEJI0BEKa B pa3HbIe
NepUObl HCTOPUUHAYKH.
Tema 1.18I10JIOX)KEHUE YEJIOBEKAB CUCTEME XXMBOTHOI'O MUPA (2 u)
[TpoucxoxnaeHue yenoBeka. Mecto uenoBeka B )kuBorunpupoie. CucTeMaTHueCKOE MOJI0KEHHUE
Buaa Homosapienss cucteme ;xuBOTHOro Mupa. [Ipu3Haku u cBOHCTBa YesloBeKa,103BOJISAIOLIHE
OTHECTH €r0 K Pa3JINYHBbIM CUCTEMATUYECKUMIPYIIIIAM LIAPCTBA JKUBOTHBIX.
Tema 1.199BOJIIOIMA YEJIOBEKA (2 )
Craguu 3BOIIOLUY YEIOBEKA: IPUMAThl — IIPEJIKH YEJIOBEKA,aBCTPAIONUTEK, YEIIOBEK YMEIIbIH,
JPEBHEUIINI YEJIOBEK,IPEBHUN YEIOBEK, IIEPBbIE COBPEMEHHBIE JIFOU.
Tema 1.20 YEJIOBEUECKUE PACEHI (2 u)
[MTomynsiuonHas cTpykTypa Buna Homosapiens; uenoBedeckuepachl; pacooOpa3oBaHue; eanH-
CTBO NpoucxoxaeHuspac. [lpucrnocodurenpsHoe 3HaU€HNE pacoBBIX MPU3HAKOB. Bunosoe
€MHCTBO Y€JI0BEYECTBA.

Paznen 2 Dxocucrema (24 4)
Tema 2.1 OPITAHU3M U CPEJIA. SKOJIOTUYECKHUE ®AKTOPBI (2 u)
Opranusm u cpeaa. @akropsl cpensl ooutanus. Kiaccuduxanus sxoaoruueckux Gakropos.
Bausinue dakTopoB cpesl Ha opranusM. Ilpeaens! BBIHOCIMBOCTH. 30HA ONTUMYMa, 30Ha yTHe-
teHus. OrpannurBaomui pakrop. 3akoH MuUHUMYMa JInOuxa. DKxoornyeckas HUIIA.
Jemoncmpayus. Harnsauble MaTepualibl, JEMOHCTPUPYIOIINE
BIHMSIHAE (PaKTOPOB CPEZIbl HA OPTaHU3M.
Tema 2.2 ABUOTUYECKUE ®AKTOPHI CPE/IbI (2 u)
@dakTopbl cpesibl 00UTaHUS U IPUCTIOCOOJIEHUS K HUM JKHUBBIX OPraHU3MoOB. AOnoTnyeckue (ak-
TOpHI cpeabl. Ponb Temneparypsl, OCBELIEHHOCTH, BIQXKHOCTH U APYTUX (PaKTOPOB B )KU3HEEs-
TEJIbHOCTU COOOIIECTB M OPraHU3MOB.
Tema 2.3bBMIOTUYECKUE ®AKTOPBI CPEJIBI (2 u)
buotnueckue daxTopsl cpeapl. PopmMbl B3aMMOOTHOLIEHUH MeX Ay opranu3mamu. [1o3uTuBHbIe
OTHOUIEHUSI — CUMOMO03: MyTyaJau3M, Koolepalys, KOMMeHCanu3M. AHTUOMOTUYECKUE OTHO-
HIEHUSI: XUIIHUYECTBO, NApa3UTU3M, KOHKYpeHIMsl. HelTpanbHble OTHOLIEHUS] — HEUTpaJIu3M.
Jemoncmpayus. ITpumepsl cuMO103a MpeICTaBUTENEH Pa3IMUHbIX HAPCTB KUBOU MPUPOIBI.
Tema 2.4CTPYKTYPA DKOCUCTEM (2 u)
EcrecTBeHHbIe coo0IIeCTBa XKUBBIX OpraHu3MoB. bruoreonieHo3sl. KoMIOHEHTHI 6MOT€O01IEHO30B:
IPOAYLIEHThI, KOHCYMEHTBI, peyLleHThl. bUOIIeHO3bI: BUI0BOE pa3zHOOOpa3ue, INIOTHOCTD MOMY-
JIAIUH, OroMacca.
Tema 2.5 [IMIIEBBIE CBA3U. KPYT'OBOPOT BEILIECTB U I[IOTOK SHEPTHU B 3KO-
CUCTEMAX (2 u)
Ileru u cetn mutanus. Tpodudeckne ypoBHU. DKOJIOTHUECKUE TMUPAMUJIBI YHUCE, OMOMACCHI,
sHepruu. KpyroBopoT BeecTB M 3HEPTUU B SKOCHCTEMAX.
Jemoncmpayus. Cxembl, WIUTIOCTPUPYIONINE THUILEBHIE LIETIH U CETH, IKOJIOTMYECKHUE TUPAMU/IBI
Y KPYrOBOPOT BEIIECTB U MOTOK SHEPTUU B 3KOCUCTEMAX.
Tema 2.6 IIPUYMHBI YCTOMUYMBOCTU Y CMEHBI DKOCUCTEM (2 u)
N3menenue coobmiectB. CMeHa skocucTeM. J[MHaMHUEcKoe paBHOBECHE.
IKcKypcuu
EctecTBeHHbIe (IPUPOAHBIE) SKOCUCTEMBI (JIEC, JTYT, BOJIOEM U T. JI.) CBOEH MECTHOCTH.
Tema 2.7 BJIMAHUE YEJIOBEKA HA DKOCUCTEMEI (2 )
DKOJOrHYeCcKre HapyleHus. ATpOLIEHO3BI.



IKcKypcuu

M cKyccTBEHHBIE SKOCHCTEMBI (TIapK, CKBEP, Cal, TOJIe U T. J.) CBOCH MECTHOCTH.

Tema 2.8 BUOCDOEPA — I'JIOBAJIBHASI S KOCUCTEMA (2 u)

buocdepa — xuBast o6oi04ka miaanersl. CTpykTypa 6uocdepsl. KommnoneHTsl 6uocdepsl: xu-
BOE BEIIIECTBO, BUAOBOM COCTaB, pa3Ho0Opa3ue 1 BKIIaJ B Onomaccy; OMOKOCHOE M KOCHOE
BemectBo 6uochepnr (B. U. Bepnanckuii). KpyroBopor BemectsB npupoje. I'panuiib ouocde-
pBIL.

Jemoncmpayus. Cxembl, WJUTIOCTPUPYIONINE CTPYKTYPY U TpaHHUIIBIONOChEepH.

Tema 2.9 POJIb XXMBbIX OPTAHN3MOB B BUOC®EPE (2 u)

Pounb xxuBoro Bemectsa B 6nochepe. KpyroBopoT BojibI 1 yriiepoa B 6uocdepe.

Tema 2.10 BMUOCDEPA N YEJIOBEK (2 u)

[IpsmMoe 1 KOCBEHHOE BIHMsHHE yelloBeka Ha Ouocdepy. Ilpupoanbie pecypebl M MX UCHOIb30Ba-
HUE. AHTpOIIOTeHHBIE (PAKTOPHI BO3/ICHCTBHS Ha OMOLIEHO3HI (POJIb YeTIOBEKa B IPHUPOIE);
TIOCJICICTBHSI XO3SICTBEHHOM JISATEILHOCTH uesioBeka. Hoocdepa.

Tema 2.11 OCHOBHBIE 2KOJIOI'MYECKUE ITPOBJIEMbI COBPEMEHHOCTH (2 u)
AHTpOMOreHHoe BiMsiHUE Ha atMochepy u ruapochepy. Dposus noussl. [IpupoaHbie pecypehl u
WX UCIIOJIb30BaHUE.

Jlabopamopnuvie u npakmuueckue paoomsut

AHaIM3 U OlIEHKA MOCIIE/ICTBUH IEeATEIFHOCTH YEJIOBEKa B 9KOCHCTEMAX.

Tema 2.12 [TYTU PELIEHU A DKOJIOIT'MYECKUX ITPOBJIEM (2 u)

[Tpobnembl paroHaIEHOTO TPUPOAONOIB30BAHUS, OXPAHBI MIPUPO/IBI: 3alIUTa OT 3arpsA3HEHHIH,
COXpaHEHHE ITAIIOHOB U MAMSATHUKOB ITPUPOJIbI, 00ECIICUeHIE MPUPOIHBIMU PECypcaMu Hacee-
HUS 1aHeThl. OCHOBBI PAIMOHATIBHOTO IIPHPOIOTIOJIE30BAHHMSL.

Jemoncmpayusa. KapTsl 3a110BeHBIX TEPPUTOPHIL HaIllel CTpaHBbI.

Jlabopamopnuie u npakmuueckue papomot

AHanu3 1 OleHKa M100aJbHBIX HKOJOTHUECKUX MPOOIeM U MyTeH UX perieHwus.

Pe3epBHOe Bpemst — 6u.

TEMATHYECKOE IVTAHUPOBAHHUE

Ne HaumenoBanue pasnenos Kon- BocnuraTenbHbli acliekT
n/m BO
4acoB
10 knacc.
Bsenenue. 1
1. Paznen 1.buosiorus kak Hayka. Metoabl 3 Peanuzanus Bocnu-
HAYYHOI'0 MO3HAHUS TAaTCIBbHOT O IIOTCHIOHAJIa
Tema 1.1 Kpatkas ucropust pazButusi 6uoio- 1 ypokarpeanonaracrceie-
ee:
THH VIO
_ YCTaHOBJIEHHE JJOBEPUTEIb-
Tema 1.2. CyImHOCTB KU3HHU U CBOMCTBA KUBO- 1 .
HBIX OTHOIIEHUH MEXY I1e-
ro
_ JIarOTUYECKUM pabOTHHUKO-
Tema 1.3. YpoBHU opraHu3anuu XUBOU MaTe- 1

MHETro00y4aroImuMu-

pun. MeToibl OHOJIOTHH.
Cs1,CTIOCOOCTBYIOIIHX MO3U-

TUBHOMY BOCTIPHATHIOO0Y-

YaIOMUMUCATPEOOBAaHUNHT




MpochO TeJaroruv4eckoro
pabOTHHKA, MPUBICUYCHUIO
WX BHHUMaHUSIKOOCYXae-
MoitHaypokernH(popMa-

MM, aKTHBU3AIMMUIXITO3HABAT

€IbHONICSITENIbHOCTH
Pasnea 2. Kinerka 19
Tema 2.1. Hcropuss uszyuyenus kietku. Kiie- 1 - ToOYXJIeHUe-
TOYHAs TEOPUs oOy4aromuxcscooto-
Tewma 2.2. XuMu4eckuii cOCTaB KJIETKU 1 JaTbHAYPOKCOOLICIIPHHSI-
Tema 2.3. Heoprannieckue BelecTBa KJIETKU 2 TBICHOPMBIIIOBE/IC-
HUS,IIpaBUJIa OOIIEHHUS CO
Tema 2.4. Opranmdeckue BemectBa. OOrmmas 1
cTapmuMH (megaroruye-
XapaktepucTuka. Jlunumpt CKUMH PaGOTHUKAMU)I
Tema 2.5. Opranuueckue BellecTBa. YTJIEBO- 2 cBepcTHHKamMu  (00yd4a-
JBI. Benxu IOHII/IMI/IC?I), MIPHUHIUIIBI
Tema 2.6. Opranunueckue BemiectBa. Hykieu- 2 y4eOHOH  MHCUHMILUINHBIN
MOOpPTaHU3AIIHH;
HOBBIE€ KHCIIOTHI CaMoOpraHu3atim,
- MPUMEHEHUEHAYPOKEUHTEP-
Tema 2.7. Dykapuormyeckas kinertka. Lluto- 3 P P P
aKTUBHBIX(pOpMPabOTHICOOY-
mwiazma. Opranousl
YarOIMMHU-
Tema 2.8. Kierounoe si1po. XpoMOCOMBI 1
CSI:MHTEJUIEKTYalbHBIX UTD,
Tema 2.9. IIpokapuoTuyeckas KieTka 1
_ CTUMYJIMPYIOIINX TO3HaBA-
Tema 2.10. Peanuszanust HaciaeqCTBEHHOU WH- 3
TENbHYI0 MOTUBAIIMIO 00yYa-
dbopMaruu B KIeTKe
11 1 FOIIUXCST; TUTAKTHYECKOTO
Tema 2.11. Hexnerounas ¢popma XxU3HHU: BUPY-
(bop py TeaTrpa, TJIeé TOJy4YCHHbIS
CBI
Ha YpOKE 3HaHUs OOBIT-
PBIBAIOTCSIB T€ATPATBHBIX T10-
CTaHOBKAX; TUCKYCCUH, KOTO-
pbIe Tal0T 00yJaroIuMCs
BO3MOXHOCTBIIPHOOPECTHO-
NBITBEACHUAKOHCTPYKTUBHO-
roJinano-
ra;rpynnoBopadoTeUInpad
OTBIB IMapax, KOTOPBIE y4yaT
00ydJaronuxcsi KOMaHTHOM
paboTe U B3aUMOJCHCTBHIO C
JIPYTUMHOOYJArOIIIUMHUCS
Pazpnen 3. Opranusm 41
Tewma 3.1. Opranuszm — eguHoe 1enoe. MHo- 1 - MOOYXI€HNE0OyIarOIINX -
roodpasue opraHu3MoB csico0moaTbHaypoKeoOIe-
Tema 3.2. OOMeH BelIecTB U NMpeBpalleHue 3 MIPUHATBIEHOPMBIIIOBEIE-
SHEPTHUH. DHEPTEeTUIECKUN 0OMEH HUSI,paBHJIa OOIIEHUS CO
Tewma 3.3. [Inactuueckuii ooMeH. POTOCHHTE3 3 CTapmuMH (II€aroruyecku-
Tema 3.4. Jlenenue kieTku. Muto3 2 MH PabOTHHKAMH)H
Tema 3.5. PazmMHOXeHue: 6ecrionoe 1 mojaoBoe 2 cBepcTHHKamu  (0Oy4aro-




Tema 3.6. O6pa3zoBaHuUE MOJTOBHIX KIIETOK. 2 UIUMUCS),  TPUHIUIIBI
Melio3 y4eOHOH  JAMCUUIUIMHBIN
Tema 3.7. OmionoTBOpEHKE 2 camMOOpraHu3aluy,
Tema 3.8. UnauBuayanbHOE pa3BUTHE Opra- 2 - BKJIIOYEHHE-
HU3MOB BYPOKHUTPOBBIXITPOLIE-
Tema 3.9. Ourorenes yenoseka. Penpoayxk- 2 AYP,KOTOPBICTIOMOTAIOTIIO
THBHO® 3/I0DOBBE Jep>KaTbMOTHUBALIMIO00Y-
YaIOUIUXCAKIIOTYyYEHUI03-
Tema 3.10. 'eneTnka — Hayka 0 3aKOHOMEp- 1 HAHH, HATAKHABAHUIOTIOZHT
HOCTSIX HACJIEJICTBEHHOCTH ¥ U3MEHUHUBOCTH. HBHEIXMEK THIHOCTHEIX
T. MGHI[CJIB — OCHOBOIIOJIOKHUK I'€HECTUKU OTHOILLIEHUU B KJIacce, I1o-
Tewma 3.11. 3akoHOMEpPHOCTH HACIEAOBAHUS. 3 MOTalOTyCTaHOBJICHUIO
MoOHOrHOPUIHOE CKPEIUBAHNE H0OpOKeaTenbHOHaTMO-
Tema 3.12. 3akoHOMEPHOCTU HACTIEIOBAHUSI. 3 ctepbt BOBpeMAYpOKa;
JIUruOpraHOE CKPELIUBAHUE - Opranmsalti-
smedcTBaMOTHBUPOBAH-
Tema 3.13. XpomocoMHasi Teopusi Hacaed- 2 HBIXHODY/IPOBAHHBIXO0Y-
CTBCHHOCTH YaIOIUXCSIHAIUXHEYCIIe-
Tema 3.14. CoBpeMeHHbBIE IPEACTABICHUS O 2 BaIOLIMMHUOHOKJIACCHUKA-
TeHE U TeHOME MU, JAI0ILEr000y4aroIuMe
Tema 3.15. T'enerrika nona 3 ACOLHAIPHOSHATH-
Tewma 3.16. U3MeHYHBOCTB: HAaCIEACTBEHHAS 2 MBIHOTILITCOTPYIUTHACCTRAM
B3aMMHON TTOMOIIIH;
Y HEHACJIEICTBEHHAs - MHUIMMPOBAHKE H TIOM-
Tema 3.17. I'eneTnka u 370pOBbE YEJIOBEKA 2 JlepIKKa HCCIIeI0BaTENbCKOT
Tema 3.18. Cenexuus: OCHOBHEIE METObBI U 2 JIeSTETbHOCTH 06y UarOIIHX-
AOCTHIKCHUA CABpaMKaXx peaau3aluuuMH-
Tema 3.19. BHOTEXHOIOTHUA: JOCTHKEHUS U 1 VHIMBHIYaIbHBIXUIPYIIIIO-
TICPCTICKTHBBI PASBUTAN BBIXHCCIIEIOBATEIILCKUXIIPO-
IToBTOpeHNE N 060OIIEHUE O NPOKCHHBIM 4 eKTOB, UTO J1acT 00ydaro-
TeMam IUMCS. BO3MOKHOCTb TIPHOO-
PECTH HaBBIK CAMOCTOSITEIb-
HOTOPEIICHHS TEOPETUYECKOM
po0JieMbl, HaBBIK T€HEPUPO-
BaHUs U opopMIIeHHUs COO-
CTBEHHBIXU/ICH, HABBIK YBa-
YKUTEIIEHOTO OTHOIIICHHUSK
Yy»XUM HliesM, opopmIleH-
HBIM B paboTaxapyruxucce-
JoBaTe-
JIe¥,HaBBIKITYOJTUYHOT OBBICTY
TUICHHUSITIEpE Ay AUTOPH-
eil,apryMeHTUPOBaHUS U OT-
CTaNBaHUSICBOCH TOUKH 3pe-
HUS
Bcero: 68
11 knacc.
Pa3nen 1. Bua ’ 39 ‘




Tewma 1.1. PazButue OM0ON0THH B 10OapBUHOB-
ckuii nepuoa. Padora K. JIunnes

Tewma 1.2. OBomonnonnas teopus XK. b. Jla-
Mapka

Tema 1.3. IIpeanochUIKM BOSHUKHOBEHHUS y4e-
Hus Y. JlapBuna

Tema 1.4. OBomonnonHas teopus Y. {apsuna

Tema 1.5. Bua: kputrepuu u CTpykTypa

Tema 1.6. Ilonynauus Kak CTpyKTypHas €11-
HUIA BUJA

Tema 1.7. Ilonynsiiusa Kak eAMHULIA SBOJIIOIUN

Tema 1.8. dakTopsl HBOIIOIUN

Tema 1.9. EcrecTBeHHBIN 0TOOp — IJ1aBHAA
JBIDKYIAS CHIIA SBOJIIOLIUT

Tewma 1.10. Anantauust opranu3Ma K yCIOBHSIM
OoOUTaHUS KaK pe3yabTaT IeHCTBUS €CTECTBEH-
HOTO 0TOOpa

Tema 1.11. Bunoobpa3zoBanue Kak pe3ynbTaT
9BOJIIOLUH

Tema 1.12. CoxpaneHne MHOroo0Opasus BUI0B
KaK OCHOBAa YCTOMYHMBOTO Pa3BUTHUs OMOC(HEpHI

Tema 1.13./loka3arenbcTBa 3BOJIIOIMU Opra-
HHUYECKOI0 MHUpa

Tewma 1.14. Pa3zButue npeacraBieHuit o mpouc-
XOKJIEHUHU KU3HH Ha 3eMJie

Tema 1.15. CoBpeMeHHbIE IPEICTABICHUS O
BO3HHMKHOBCHUHU KU3HU

Tema 1.16. Pa3zButue xu3Hu Ha 3eMiie

Tewma 1.17. 'unote3bl NpoUCXOXKACHUS
yeJoBeKa

Tema 1.18. [TomoxeHne yenoBEKa B CUCTEME
JKHUBOTHOT'O MI/Ipa

Tema 1.19. DBororns yeaoBeKa

Tema 1.20.Yenoseueckue packl

Peanuzanus Bocnu-
TaTENLHOTO MOTEHIIMAIA
ypoKarpeamnosaraercie-
Jyrolee:

- YCTaHOBJIEHUE JI0-
BEPUTENbHBIX OTHOIICHUN
MEXTy MeIarOrMIeCKUM
PabOTHHUKOMHUET000YyYaro-
[IMHCS,CTTIOCOOCTBYIOIIIUX
MO3UTUBHOMY BOCIIPHSI-
TUI000yJaroMUMUCATPEOO-
BaHUNU Mpock0 mesaro-
TUYECKOro pabOTHHKA,
NPUBJICYCHUIO WX BHHU-
MaHHUSIKOOCYX)IaeMOii-
HaypokenHpopMa-
[[U1,aKTUBU3AINAUXIIO3HAB
aTeNbHONIeATeIbHOCTH;

- moOyxaeHue-
o0y4aromuxcsicooto-
JaThHAYPOKEOOIICTTPUHSI-
THICHOPMBITIOBE/IE-
HUS,IIpaBUJIa OOIIEHUS CO
cTapmuMH (mefaaroruye-
CKMUMU DPAOOTHHUKAMM)U
cBepcTHUKamMu  (0Oy4a-
IOIUMUCS),  TIPUHIIAITBI
yueOHOM  JUCIMILTUHBIN
CaMOOpraHU3alnH,

- IPUMCHEHHCHAYPOKCHHTEP-
aKTUBHBIX(POpPMPabOTHICOOY-
YaIOUIMMU-
CSI:MHTEIUIEKTYalIbHBIX UTD,
CTUMYJIMPYIOIIUX MO3HABA-
TEJIbHYI0 MOTHUBAIIMIO 00y4Ya-
IOIIUXCST; T TAKTHIECKOTO
Tearpa, TN TIOJTy4YEeHHBIC
Ha YpOKE 3HaHUS OOBIT-
PBIBAIOTCSB T€ATPABHBIX MO-
CTaHOBKaX; JUCKYCCHI1, KOTO-
pbIe Jar0T 00YYaIOIIMMCS
BO3MOYXHOCTHITPHOOPECTHO-
MBITBEICHUSKOHCTPYKTUBHO-
TOJIao-
ra;rpymnrnoBoipadboTeInpad
OTBIB TIapax, KOTOPhIC yJar
00y4aromuxcsi KOMaHTHOM
paboTe U B3aMMOJICHCTBUIO C




JIPYTUMHOOYYAIOIIUMHUCS
Pasgea 2. Dkocucrema 24
Tewma 2.1. Opranusm u cpenia. IKOJIOTHUECKUE 2 - BKJIIOYCHHE-
(bakTopbl BYPOKHUTPOBBIXITPOLIE-
Tema 2.2. Abnotnueckue GpakTopsl Cpeabl 2 AYP,KOTOPBICIIOMOTat0TIION
Tema 2.3. buotndeckue GpakTopsl Cpeabl 2 AePAATEMOTHBALHIOO0Y-
Tema 2.4. CTpykTypa S5KOCUCTEM 2 HAIORIIX CHRHOAYHCHII03-
HaHU,HAJTAXKUBAaHUIOMIO3UT
Tema 2.5. IIuwmessle cs3u. Kpyrosopor Be- 2 HBHBIXMEKIHIHOCTHAIX
IOECTB U IIOTOK SHEPIUH B SKOCHUCTEMAX OTHOIIIEHUU B KJIacce, mo-
Tewma 2.6. [IpyuunHbl yCTOMYUBOCTH U CMEHBI 2 MOTalOTyCTaHOBJICHUIO
KOCHCTEM no0poxenareTbHOHaTMO-
Tema 2.7. BausiHue yenoBeka Ha YKOCHUCTEMBI 2 cepel BOBpeMsypOKa;
Tewma 2.8. buocdepa— riiodanpHas IKOCHCTE- 2 - oprammsani-
smedcTBaMOTHBUPOBAH-
Ma HBIXUIPYAUPOBAHHBIXO0Y-
Tema 2.9. Posb xuBBIX OpraHu3MoB B 61ocde- 2 YAIONINX CAHATHXHEYCITe-
pe BaIOIIMMHUOIHOKJIACCHUKA-
Tema 2.10.buocdepa u yenoBek 2 MU, IAIOIIEr000yYarouMe
Tema 2.11.0OCcHOBHEIE SKOIOTHUECKHE MPOOIe- 2 ACOLHAIPHOSHATH-
MBIHOTIBITCOTPYTHHUECTBAN
MBI COBPEMEHHOCTH .
B3aMMHON TTOMOIIIH;
Tema 2.12. [lyTu perieHus 3K0JI0rHUYECKUX 2
- WHUIMAPOBaHUE U
npodnem HOIEPKKA UCCIIE0Ba-
HOBTOpeHI/Ie )5 O606H.[CHI/IG 10 HpOfII[GHHLIM 5 TEIbCKON IEeSATECIBHOCTH
TeMaM oOyJaromuxcsiBpaMKaxpe-
aNM3AIMMUMAUHTUBUTY-
AITbHBIXUTPYTIIIOBBIXHCCIIE-
JIOBaTEJIbCKUXIIPOEKTOB,
YTO JJACT OO YJArOIIUMCS
BO3MOXHOCTb NIPHOOpECTH
HaBBIK CAMOCTOSTEIIEHOTO-
peLIeHHs TEOPETUYECKOM
po0GJIeMbl, HaBbIK T€HEPH-
pOBaHUS U OPOPMIICHUS
COOCTBEHHBIXU/ICH, HABBIK
YBaKUTEJIBHOTO OTHOILIE-
HUSK 9y)KUM HJICSIM,
o(opMIIeHHBIM B pabo-
TaXIpyTUXHUCCIIeI0BaTe-
JIeii,HaBBIKITYOJIMYHOTOBBIC
TYIUICHUATIEpEIaYAUTOPH-
ei,apryMeHTHPOBAHUS U
OTCTaWBaHUSICBOEH TOUKU
3pEHMS.
Bcero: 68

IHpuioxenue 1

Onucanue y4e0HO-MeTOAMYECKOT0 H MAaTEePHAJIHLHO-TEXHHYECKOT0 o0ecmeye-
HHA 00Pa30BaTEJILHOIO Mpolecca



1. VYuebHo-meTomuueckoe obecreueHre yueOHOro mporecca mpeycMaTpuBaeT CIOIb30Ba-
Hue muHun Y MK (yueOHO-MeTouyeckux KoMruiekToB) it 10 u 11 kimaccoB, co3gaHHBIX
aBTopckuM kKosutektuBoM M. b. Aradonora, B. . Cusornazos, E,T, 3axaposa.

1.CuBornazoB B.U. buonorus:O6mas 6uonorus. 10 knacc,: ba3oBsiii ypoBeHb: yueOHUK/B,U,

Cusornasos, 1,b, Aradonosa, E,T, 3axaposa. — M. : [poda, 2020

2..CusornazoB B.W. buonorus:O6mas 6uonorus. 11kmacc,: ba3oBsiii ypoBeHb:yueOHuK/B, U,

Cusornasos, U,b, Aradonosa, E,T, 3axaposa. — M. : IIpocsemenue, 2021

2. Harnsiiaele, 1EMOHCTPAIIMOHHBIC U IPYTHE CPEACTBA O0YUCHUS:

[ repbapuwu;

(] 00pas1pl HCKOMAeMbIX PACTCHUN U )KUBOTHBIX;

| KOMIUIEKT MUKPOIIPENaparToB;

] KOJJIEKIIMOHHBIE 00pa3Lbl IPEICTaBUTENICH MECTHON (IIOpPHI U (ayHbI;
| KOMHaTHbIE PACTCHMUS;

] TOTOK I Pa3IaTOYHOTO MaTepUaa;

[J myna py4Has;

1 Habop mpenapoBaTbHBIX HHCTPYMEHTOB;

| MUKPOCKOII CBETOBOM LIKOJIbHBIN;

] MEKpOCKOT IU(POBOIA;

] Habop XMMUYECKOH MOCY/Abl U MPUHAMAIEKHOCTEH 111 1Ta00paTOPHBIX
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