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Pabouass mporpamma pa3paboraHa Ha ocHoBe DenepanbHOr0 KOMIIOHEHTA TOCYIApPCTBEHHOTO 00pa30BaTENBLHOTO CTaHAapTa obOmiero obOpa3zoBaHWs W pabodeld mporpaMMbl: buomorus.
[Ipenmernas muansg yaeoHUKOB "Chepsr” 10-11 kmaccsl: mporpaMMsbl utst 001eo0pa3oBaTebHBIX YIPEKICHUH K KOMITIEKTY YI€OHHUKOB.

1. IlnannpyemMsle pe3yJbTaThl 00y4eHHUs (TPeOOBaHUS K YPOBHIO IOATOTOBKH) OMOJIOTHH.

TpeboBaHust K pe3yiabTaTaM OCBOCHHS OCHOBHBIX 00pa3oBaTEeNIbHBIX IPOrpaMM CTPYKTYPUPYIOTCS IO KIIOYEBBIM 33jayaM oOmiero o0Opa3oBaHUs, OTPaKaOIUM HWHIUBHIYaJbHEIE,
00IIeCTBEHHBIE ¥ TOCYAaPCTBEHHBIE TOTPEOHOCTH, M BKIIIOUAIOT JINYHOCTHBIE, METAIIPEAMETHBIE M PEAMETHBIC PE3yJIbTaThI.

Juunocmmuoie pe3yromamesl 00y4eHUsI B OCHOBHOHN IIKOJIE BKJIIOYAIOT TOTOBHOCTh M CIIOCOOHOCTH 00YYAIOIIMXCSl K CAMOPA3BUTHIO M JIMYHOCTHOMY CaMOOIIpE/IeNIeHNI0, COPMUPOBAHHOCTh
UX MOTHBAIMX K 0Oy4YECHHUIO U IIETICHAPABICHHON TO3HABATEIBHON AEATEIBHOCTH, CHCTEMBI 3HAUMMBIX

COLMATBHBIX W MEXJIMYHOCTHBIX OTHOIICHHH, IIEHHOCTHO-CMBICTIOBBIX YCTAHOBOK, OTPAXKAIOUIWX JIWYHOCTHBIC WM TPAXKIAHCKUE IO3HWLIUH B ACATECIHHOCTH, COIMAIBHBIC KOMIIETCHIIHH,
MIPaBOCO3HAHME, CIOCOOHOCTH CTABUTH LENH U CTPOUTH KU3HEHHBIC TUIAHBI.

Ocnognple nuunocmusie pe3yipbmamol 00ydeHIs ONOTOTHH:

1) BocmuTaHHME POCCHICKOW TIpa’kHAaHCKON HICHTHYHOCTH: MAaTPUOTH3MA, JIOOBH M yBakeHHs K OTedyecTBY, YyBCTBa TOPIOCTH 3a CBOK PoanHY; OCO3HAaHHME CBOCH STHHYECKON
MIPUHAJIC)KHOCTH; YCBOCHUE TYMAaHUCTHIECKUX M TPAAUIIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIFHOTO POCCHIICKOTO O0IIECTBa; BOCIIUTAHUE YyBCTBA OTBETCTBEHHOCTH M JOJTHU IEpen
Ponunoii;

2) (GbopMupoBaHHE OTBETCTBEHHOTO OTHONICHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH, OOYYAOIIUXCS K CAMOPA3BHTHIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHBAIMH K OOYUCHHIO H
MMO3HAHHUIO, OCO3HAHHOMY BBIOOPY U TIOCTPOCHUIO NalbHEHINCH HHIUBUIYaIbHON TPACKTOPUHU

1. oOpa3oBanus Ha 6a3e OPUEHTUPOBKH B MHpe npodeccuii 1 npodheccnoHaTBHBIX MPEANOUTEHHUH, C yYETOM YCTONYMBBIX TI03HABATEILHBIX HHTEPECOB,;

3) 3HaHHE OCHOBHBIX IPHHIIMIIOB U MPABHJI OTHOMICHHS K XKUBOH MPUPOJIE, OCHOB 3[J0POBOr0 00pa3a )U3HH U 3M0POBhECOSPErarONIuUX TEXHOIOTHIA;

4) chOpMHUPOBAHHOCTh MO3HABATENHHBIX MHTEPECOB M MOTHBOB, HAMpPABJICHHBIX Ha W3YYCHHE XKUBOW MPUPOJBI, WHTEIUICKTYyalbHBIX YMEHHH (ZIOKa3bIBaTh, CTPOUTH PACCYXKICHHUS,
aHAJIM3UPOBATh, JETIaTh BHIBOJBI); 3CTETHYECKOTO OTHOLICHUS K KHUBBIM O0BEKTaM;

5) ¢bopMupoBaHNe TMYHOCTHBIX IPEICTABICHUHN O HETOCTHOCTH NPHPOJIBI, 0OCO3HAHHE 3HAYMMOCTH M OOIIHOCTH INIOOANBHBIX MPOOJIEM YeTI0BeYeCTBa,;

6) GdopMupoBaHNE LEHHOCTH 3J0POBOro M Ge30IMacHOro 00pasa >KM3HH; YCBOCHUE NPABUI WHIMBUIYAIBHOTO M KOJUICKTHBHOIO 0€30MacHOT0 MOBEICHHS B YPE3BBIYAIHBIX CHTYAIHAX,
YTPOXKAIOIIUX JKU3HH ¥ 3J0POBBIO JIIOJIEH, TPABUJI IOBEICHHS HAa TPAHCIIOPTE U Ha JI0POTax;

7) GbopMuUpOBaHHE OCHOB DKOJIOTMYECKOTO CO3HAHMS HA OCHOBE NMPU3HAHHMS LIEHHOCTH JKH3HU BO BCEX €€ MPOSBICHUSAX M HEOOXOANMOCTH OTBETCTBEHHOrO, OSPEKHOTO OTHOILCHUS K
OKpYXKaIolIeH cpelie U pallMOHAILHOTO TPUPOJIOIOIb30BAHHS;

8) oco3HaHHWe 3HAUCHHUS CEMbH B )KH3HHU YeJIOBEKa U 00IIECTBA, IPUHSITHE IIEHHOCTH CEMEHHON KH3HH, YBAKHUTEIBHOE U 3a00TIMBOE OTHOIIICHHE K YWICHAM CBOEH CEMBH.

Memanpeomemnovie pesynbmampt 00y4eHHs B OCHOBHOW IIKOJIE COCTOST M3 OCBOCHHBIX OOYYaIOUIMMHUCS MEXIPEJMETHBIX NMOHATHH W YHUBEPCAIBHBIX y4eOHBIX ACHCTBUI. A Tarke
CHOCOOHOCTH HMX HCIIOJIB30BaHMS B Y4eOHOM, MO3HABAaTENBbHON M COIMAIBHON MPAKTHKE, CAMOCTOSTENbHOCTH IUIAHWPOBAHMS M OCYIIECTBICHHUS YYeOHON AEATENbHOCTH M OpraHU3aluu
y4eOHOTO COTPYAHUYECTBA C [I€AaroraMu M CBEPCTHUKAMHU, K IPOEKTHPOBAHUIO M TOCTPOSHHUIO HHANBHIYANbHOW 00pa30BaTeIbHON TPACKTOPHH.
Pezynamuenuie:

e CaMmocCTOATENbHO OOHAPY)KUBATh U (POPMYIUPOBATH yIeOHYIO TPOOIEMy, ONPEIeNATh Lelb YUeOHOH NesITeIbHOCTH, BEIOMpATh TEMY IPOEKTA.

e  BriBuraTh BepcHH pelIeHNs TPOOIJIEMBl, OCO3HABAaTh KOHEUHBIH Pe3yJIbTaT, BRIOMPATh U3 MPEATI0KEHHbBIX M HCKAaTh CAMOCTOSITENIFHO CPEACTBA JOCTHIKEHHS LETIH.
e  CocraBmsaTh (MHAMBUAYAJIHHO WIN B TPYIIIE) IUIAH PEICHUs TPOoOIeMbl (BBIITOTHEHHS IIPOEKTa).
e Palotas 1o maHy, CBEpSATH CBOU JICHCTBHS C LIEJIBIO H, IPH HEOOXOIMMOCTH, UCTIPABIIATH OLIIMOKH CAaMOCTOSTENBHO.
e B amanore ¢ yunuTeneM COBEPIIEHCTBOBATh CAMOCTOSITEIHHO BEIPA0OTaHHBIE KPUTEPHUH OLIEHKH.
Ho3nagamenvhuie:

e  AHajnu3upoBaTh, CPABHUBATH, KIACCUPHUIIMPOBATH M 00001IaTh (AKThI U SIBJICHUS. BBISIBIATE MPUUMHBI U CIECTBUS MIPOCTHIX SIBJICHUN.

e  OcymecTBIATh CpaBHEHHUE, KIACCH(PHUKAIUIO, CAMOCTOATEIHHO BBIOMpAs OCHOBAHUS M KPUTEPUHU ISl YKA3aHHBIX JIOTHUECKUX OTEpaIluii; CTPOUTH KiIacCH(HUKAIMIO Ha OCHOBE
JNUXOTOMHYECKOTO JieTIeHUs (Ha OCHOBE OTPHUIIAHHS).

e  YMeTh JIOTUYECKU PACCYXKIAaTh, YCTAHABIMBATH NPUYUHHO-CJIEICTBEHHBIE CBA3H.



Co3zIaBaTh cXeMaTHYECKHE MOJIEIH C BBIACIICHUEM CYLIECTBEHHBIX XapaKTePHCTHK OOBEKTA.

CoCTaBIIATE TE3UCHI, PA3JIMYHBIC BUJIBI INTAHOB (IIPOCTHIX, CIIOMKHBIX U T.IL.).

IIpeobpa3oBbIBaTh HHPOPMALIUIO W3 OJHOTO BHAA B APYToH (TaOIHUILy B TEKCT H TIp.).

BpIuuTHIBaTH BCE YPOBHU TEKCTOBOM MH(OPMAIIHH.

YMeTh onpenensTh BO3MOKHBIE HCTOYHUKN HEOOXOJUMBIX CBE/ICHHUH, IPOU3BOANTH MOMCK HHPOPMAIINH, aHATU3UPOBAThH U OLIEHUBATh €€ JJOCTOBEPHOCTb.

Kommynuxamusnuie:
e  CaMOCTOSTEIBHO OPTaHU30BHIBATh YU€OHOE B3aMMOJICHCTBHE B IPYIIIE: ONMPEAEIATh OOLIME LeNU, PaclpeaeNsiTh POJIH, JAOTOBAPUBATHCS JIPYT C APYTOM.
e CpenctBoM (opMupoBaHHSI KOMMYHHKATHBHBIX YMEHHH CITyKaT TEXHOJIOTHS MPOOIIEMHOTO Araiora (Mo0y K IatoNii U TOABOISIINN HAJIOT) M OpTaHU3alys padOTHl B MaJIBIX
IpyIIIax, a TAKXKe MCIOJB30BaHUE Ha YPOKAX 3JIEMEHTOB TEXHOJIOTUH HPOLYKTUBHOTO YTCHHUSI.

IIpeomemnvimu pezynomamamu N3yIeHus npeaMeTa «broaorusy sSBIAIOTCS CIEIyIOMNAE YMEHUS:
1-s aunus pazeumus — OCOZHaAHNE PONIN JKU3HH:
®  ONpPENENATh POJb B IPUPOJE PA3IMIHBIX IPYII OPraHH3MOB;
e  OOBSCHATH POJIb KUBBIX OPIaHU3MOB B KPYTOBOPOTE BEIIECTB AKOCHCTEMBL.
2-5 IUHUA pa3eumus — PACCMOTPEHHE OMOJIOTHYECKUX NIPOLIECCOB B PA3BUTHUH:
®  [IPUBOJUTH IIPUMEPHI IPUCTIOCOOICHUI OPraHU3MOB K Cpeie OOMTaHUS M OOBSACHATH X 3HAUCHHE;
®  HAaXOJUTb YEPThI, CBUACTENbCTBYIONINE 00 YCIOKHEHUH KUBBIX OPIaHU3MOB 110 CPABHEHUIO C MIPEKaMHU, U JaBaTh UM OOBSICHEHHE;
e  OOBSCHATH NPHUCIIOCOOTICHNS Ha Pa3HBIX CTaIUAX KU3HEHHBIX IUKJIOB.
3-2 IunUA pazeumus — UCTIONb30BaHNE OMOJIOTHYECKUX 3HAHHH B OBITY:
e  OOBSICHATH 3HAUCHUE JKUBBIX OPTAHU3MOB B KHU3HU U XO3SHMCTBE YEIOBEKA.
4-5 nunua paseumusi — OOBACHATH MUP C TOUKH 3pEHUSI OMOJIOTHU:
®  [IEPEYMCIATH OTIIMYNTEIbHBIE CBOMCTBA XKHUBOTO;
e  pasznuuats (10 TabMIe) OCHOBHBIE TPYIIIBI XKUBBIX OPraHM3MOB (OakTepun: Oe3bsAEpHBIE, sIepHbIe: TPHUOBI, PACTEHHS, )XUBOTHbIE) M OCHOBHBIE TPYMIIBI PACTEHHUH (BOAOPOCIN, MXH,
XBOIIH, TUTAYHBI, TAIIOPOTHUKH, TOJIOCEMEHHBIE U [IBETKOBBIC);
e  OIpeaeNATh OCHOBHBIC OPraHbl PACTCHUH (JaCTH KIICTKH);
®  OOBSICHATH CTPOCHHE M JKM3HEAESATEIHHOCTh HM3YYEHHBIX TPYI JKHUBBIX OpPraHM3MOB (OaKkTepuu, TPHObI, BOJOPOCIH, MXH, XBOIIW, IUIayHBI, HAallOPOTHUKH, TOJIOCEMEHHbBIE U
LIBETKOBEIE);
®  [IOHUMATh CMBIC]I OMOJIOTUUECKHX TEPMHHOB;
®  XapaKTepH30BaTh METOJBI OMOIIOTHUECKON HayKH (HaOJIf0jeHNne, CPaBHEHUE, SKCIIEPUMEHT, U3MEPEHNE) U UX POJIb B IIO3HAHUH KUBOI IPUPOIHI;
®  IIPOBOAMTH OMOJOTMYECKHE ONBITHI M 3KCIEPUMEHTHI M OOBSCHATH UX PE3YJIbTATHI; MOJIb30BATHCS YBEINYUTEIBHBIMU MPUOOPaMH ¥ IMETh 3JIEMEHTapHbIE HABBIKH ITPUTOTOBIICHUS 1
N3y4YeHUs MIPenaparos.
5-2 unUA pazeumus — OLICHUBATD TIOBE/ICHNE YeJIOBEKa ¢ TOUKU 3pPEHHS 340pOBOT0 00pa3a KH3HH:
®  CIOJIB30BATh 3HAHUS OMOJIOTHH NTPH COOIOICHNH MIPABHUII IIOBCEAHEBHOM I'MTHEHbI;
e  pa3iMyarh ChelOOHbIC U SJOBUTHIE TPHOBI M PACTEHHS CBOSH MECTHOCTH.

[IpenmeTHbIe pe3ysIbTaThl 00YYEHHS B OCHOBHOH IIIKOJI€ BKIIIOYAIOT OCBOSHHBIE 00YUAIONTUMUCS B XO/1€ U3YUCHHS YIeOHOTO MPEIMETa YMEHHUS.

BrirouaroT cienuduyueckre Ui TaHHOW MPEAMETHON 00JacTH, BUIBI NEATEIHHOCTH TI0 MOJTYYSHHIO HOBOTO 3HAaHUS B paMKax y4eOHOTO MpeaMeTa, €ro MpeoOpa3oBaHUIO0 U MPUMEHEHHIO,
(dhopMupOBaHHE HAYYHOTO THUIA MBINUICHUS, HAYYHBIX MPEACTABICHUN O KIIOYEBBIX TEOPHUSIX, THMAX M BHJAX OTHONICHWH, BJIaJ[eHUE HAYYHOU TEPMHUHOJIOTHEH, KIIOYEBBIMH MOHSTUSIMH,
METOJIaMU U IpUEMaMU.

OCHOBHBIE TIpEIMETHBIE PE3YJILTATHI 00YUEHHsT ONOJIOTHH:
1) ycBoeHHe CHCTEMBI HayYHBIX 3HAHHUN O XKHBOW MPUPOJIC M 3aKOHOMEPHOCTSX e€ pa3BUTHs U1 (HOPMUPOBAHUS €CTECTBEHHOHAYYHOM KapTHHBI MUPa;



2) dopMHupoBaHKE IEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX IPEICTABIECHUH O OMOJIOrMYECKHX OOBEKTAX, IPOIECcaX, SBICHUAX, 3aKOHOMEPHOCTAX, 00 OCHOBHBIX OHOJIOTHYECKHX
TEOPHSIX, SIKOCHCTEMHOMN OpraHU3alny KU3HH, O B3aMMOCBSI3H BCET0 JKMBOTO B Orocdepe, 0 HACACACTBCHHOCTH M M3MEHYMBOCTH; OBJIaICHUE TOHATHIHBIM arapaToM OHOJOTHH;

3) npHOGpeTEHHE OIBITA HCIIOIB30BAHUS METOIOB OMOJIOTHUECKOW HAYKHU U MPOBEICHUS HECTIOKHBIX OMOJOTHYECKUX SKCTIEPUMEHTOB JUTS M3YUCHHS JKUBBIX OPTaHU3MOB;

4) TOHMMaHWE BO3PACTAIOIIEH POJNM ECTECTBCHHBIX HAYK W HAYYHBIX HCCIICJOBAHUM B COBPEMEHHOM MHpPE, MOCTOSHHOTO IPOIECCAa BOJIONUN HAYYHOTO 3HAHUS, 3HAYUMOCTH
MEXTyHAPOJHOTO HAYYHOTO COTPYTHUYCCTBA;

5) ¢dopmupoBaHHE OCHOB HKOJOTHYUECKON IPAMOTHOCTH: CIIOCOOHOCTH OIEHUBATDH MMOCIEICTBUS JISSITENLHOCTH YEIOBEKA B MPUPOJIE, BIUsHUE (PAKTOPOB PUCKA HA 370POBHE UYEIIOBEKA,
YMEHHUE BHIOMpPATh ILEJIEBBIC U CMBICJIOBBIC YCTAHOBKHM B CBOMX ICHCTBUSX M IOCTYIKaX MO OTHOIICHUIO K XHBOH MPHUPOJE, 3A0POBBI0 CBOCMY U OKPYXKAIOIIUX, OCO3HAHHE
HEOOXOIUMOCTH COXPaHCHUsI OMOPAa3HOOOPa3Us U MPUPOHBIX MECTOOOUTAHHUI;

6) oOBsiCHEHHE PO OUOJIOTHH B TIPAKTUIECKON JIESITENLHOCTH JIFOJICH, MECTa M POJIH YeJIOBEKa B IPUPO/IE, POJICTBA OOLIHOCTH MPOUCXOKICHUS U IBOJIOIMU PACTCHUN U )KUBOTHBIX;

7) oOBNameHHWE METOJAMH OHMOJOTHYECKON HAYKH; HAOIIOJCHHEC M ONHCAHWE OHONIOTHYECKHX OOBEKTOB M MPOIECCOB; MMOCTAHOBKA OMOIOTHYCCKUX SKCIIEPUMEHTOB W OOBACHCHHE HX

PE3yIbTaToB;

8) ¢opmupoBaHWe TIpeICTaBICHHHA O 3HAYCHHH OHONOTHYECKMX HAYK B PEIICHWH JIOKAIBHBIX W TIIOOATBHBIX 3KOJOTHYCCKHX TPOOIEM, HEOOXOMMMOCTH PpalHOHAILHOTO
HPUPOIOIIONE30BAHNS;

9) ocBoeHHE NPUEMOB OKa3aHH IEPBOW IIOMOILIN, PALIHOHAILHON OpraHU3AIMHU TPYIa U OTAbIXA, BRIPAIIMBAHUS U Pa3MHOKCHHUS KYJIbTYPHBIX PACTCHUH M JOMAIHUX )KUBOTHBIX, YX0a
3a HUMHU.

2. Conep:xanue y4eOHOro Kypca

10 KJIACC (35 uacoB)
Bgenenue (2 yaca)
[Ipenmer uccnenopanus 6uonoruu. CUCTEMHBIN TOJX0 B OMOJIOTHYECKOM ITO3HAHUH.
OCHOBHBIE CBOWCTBA KUBBIX CHCTEM: TUCKPETHOCTH, COTIOAYNHECHHE, YIOPSIOYCHHOCTD, OTKPBITOCTH [T BEIIECTB M YHEPTHU. Y POBHU OpTraHU3alNH KUBOW pupoabl. VicToprdeckuii moaxo
B U3yYCHUH OMOJIOTHYCCKUX SBJICHUHN. Pa3BUTHE SBOMONMOHHBIX MIPEICTABICHHN.

Hemoncmpayus: TabnuIpl 1 CXEMBI, OTPaXKAIOIINe Pa3HOO0pa3ne KHUBBIX CHCTEM M 9KOCHCTEM, repOapHble MaTepHalbl; KOJUICKINY, WITIOCTPUPYIONIHE N3MEHUYNBOCTD, HACIIEICTBEHHOCTb,
60pr0y 3a CylecTBOBaHNE, pE3yIIbTaThl HCKYCCTBEHHOTO OTOOpA.

Pa3znen 1. Buosioruueckue cucreMbl: Kjiaerka u opranusm (21 ygac)

I. Xumus kiaerku (5 yacos)

buoxumus. BaxxHeliiye XMMu4ecKue dJieMeHTHI KiieTku. Heopranuueckue BeniecTBa. Bosa, 0cCOOEHHOCTH CTPOEHHS MOJIEKYJIbl, HYHKIMH B )KUBBIX Oprann3mMax. OpraHuuecKue COeAMHEeHNSI.
YrneBoasl (MOHO-, M- U TTOJIMCAXapHIbl), UX QyHKUUH. JIunuabl (GKUpsI ¥ KUponogo0HbIe BeliecTBa), MX GpyHkunu. benku. CtpoeHne MoJieKyIbl Oelka; nepBUYHasl, BTOPHYHAs, TPETHYHAS,
4yeTBepTHYHAs CTPYKTYpHI. [leHaTypanus. buonorudeckue pynkuuu 6enkoB. HykinenHossie kuciaoTel. Ctpykrypa Mosekyisl JJHK, npuHnmn kommuiementapaocty, perukanus JHK.
WNudpopmannonnas yuknus JHK. Ocobennoctu ctpoerns PHK, tunst PHK; pyrknun PHK B knetke. Anenosunatpudocdar (ATD) — yHUBEpcaNbHBINH OHOTOTHIECKUI aKKYMYISTOP
sHepruu. Ctpoenue Monekyiabl AT®. Makpoapruyeckas CBsi3b.

Hemoncmpayus: Tabnuipl, CXEMbI, MOJIEIH, WIIIOCTPUPYIOLIIE CTPOSHHE MOHOMEPOB 1 OHOTIOJIMMEpOB. BurtaMuHbI.
Jlabopamopnuie pabomur. 1. Poib GepMEHTOB B OMOXUMUYECKUX PEaKIUsX.

1l. Knerka— uesiocTHasi cCHCTeMa B3aMMOCBSI3aHHBIX OPraHouioB (4 yaca)

Knerounas Teopust Kak ICTOPUYECKHU TIEPBOE TeopeTrnueckoe 0000menue 6nonorny. COBpeMEHHBIN 3Tall B HCTOPHH PAa3BUTHS KIETOYHON TEOPHUH. 3HAUEHHUE KJICTOYHON TEOPHUH JJIS PAa3BUTHS
6nonorun. OO TUTaH CTPOSHHS KJIETOK IPOKAPUOT M SyKaproT. [IoBepXHOCTHBIE CTPYKTYPHI (KI€TOYHAS CTEHKA, TTMKOKAIUKC), CTpoeHue U GpyHKImH. Kierounsie MeMOpaHbI: UX
cTpoenne u GyHKIMH. SAnpo, ero ctpoenne u pyHKInH. KOMIOHEHTHI siipa: SAPBIIIKO, XPOMAaTHH U XpOMOCOMEI. BakyossipHas cucteMa KIeTKH (9HAOIUIa3MaTHIeCcKasl CeTh, almnapaT
Tonbxu, MU30cOMBI, Bakyosin). HemeMOpaHHBIE OpraHOUAbl KJIETKH — prOocoMbl. OMOpHO-/IBUTaTeIbHAS CUCTEMAa KIETKH: MUKPO(QHUIaAMEHTBI, MUKPOTPYOOUKH, KIETOYHBIA IIEHTP.
OpraHoubl NepeIBUKEHHS: PECHUYKU M )KI'YTHKU. JleMOHCTpanus: TabIMIbl, CXEMBI, MOJIEIIH, HIUTIOCTPUPYIOIIUE CTPOSHHE PACTUTENBHBIX M )KHBO THBIX KJIETOK M OPTaHOM/IOB.



Jlabopamopuvie pabomut: 2. CpaBHEHHE CTPOSHHSI KJIETOK MMPOKAPUOT U 3YKAPHOT.

111, JKu3HeHHBIH UK KJIETKH (2 yaca).

JKusnennslit ki kierku. MaTepdasa, ee 3nHauenue. Amuro3. Muros. ®aser murosa: npodasa, Meradasa, anadasa, renodasa. bruomornueckuii cMbIcI MUTO3a. PeyKIimoHHOE AeneHne —
Meiio3 u ero ¢assl. MaTepdaza. Meiios 1. Ocodennoctu npodassr I. Konstoranus u kxpoccunrosep. Metacdasa I, anadasa I, renodasza 1. Meiios 11, ero ¢a3sl. Koneunslit pesynsrar Melo3a, ero
Onosornyeckoe 3Ha4eHUEe. Perynsius Ki1eToqHoro ukia. ['ubens KIeTKu: arnonTo3, HeKpo3.

Ob6obwenue 3nanuii: 1. JleneHue KIETOK Kak OCHOBA pa3HOOOpa3ust CIOCOO0B Pa3MHOMXKEHUS JKUBBIX OPraHU3MOB (CEMHHAp).

V. KiteTka — oTKpbiTas cuctemMa. O0OMeH BellecTB U MpeBpanleHne 3neprun (3 yaca).

OOMeEH BeIecTB — OCHOBA JKU3HEACATENEHOCTH KIeTKHU. [Imactudeckuii u sHepreTnueckuii oomeH. [mukomn3. AspobHOe OKUCIeHHE. DHEPTeTHUSCKUI BEIXO/T IIOJIHOTO a3pOOHOTO OKHCICHHUS
rimoko3bl. @oTtocunTes. Mcropus m3ydenns porocunTesa. Brmax K. A. Tumupszena B m3yuenue Gorocunreza. CBeToBas 1 TeMHOBas (Ga3sl poTocuHTe3a. [ImanerapHas IeHHOCTh
(doTocuHTE3a, eT0 MPAKTHYECKOE 3HAUCHNE B CO3IaHIH HE(PTH, Ta3a, KAMEHHOTO U Oyporo yriei. Bimusaue gakTopoB BHemHEH cpenbl Ha (OTOCHHTE3.

Jemoncmpayus: Tabnui, cXem, WLTIOCTPUPYIOIIUX dHEPreTHIeCKUuil 00MeH, POTOCUHTE3, , ONBITOB, IEMOHCTPUPYIOIINX PE3yabTaThl (POTOCHHTE3A.
Obobwenue snanuil; DJHEPTeTHKA KICTKH: 3HaYCHHE (POTOCUHTE3a U IbIXaHUs B OOMEHHBIX Mpolieccax (CeMHHap).

V. Pa3mHokeHUe U pa3BuTue opranuzmos (5 4yacoB)

Cnoco0bl pa3MHOXKEHUS OPraHu3MoB. becronoe pasMHokeHUe U ero GopMsbl (iefIeHHe OAHOKICTOYHBIX OPTaHU3MOB, BET€TaTUBHOE pa3MHOXKeHHe). [lonoBoe pa3sMHOXKEHHE, €T0 3HAUCHUE I
sBONIOLMH. Pa3BuTHE MONOBBIX KieTOK (rameroreHes). Craauu cnepmarorene3a. OcoOEHHOCTH CTpOeHHs criepMaro3ouaoB. Ctaaun oBorene3a. OCOOEHHOCTH CTPOCHUS SHIEKIIETOK.
OmogoTBOpeHHe, ero OMoJIorHYecKoe 3HaueHNe. YepeoBanue MOKOJICHNH B )KN3HEHHOM IMKJIE pacTeHnH. Criopodut u raMmeTodut. J[BoiHOE OIUIOJOTBOPEHHE IIBETKOBBIX PACTCHHUI.
[Maptenorenes. Ourorenes. OcoOOEHHOCTH HHANBUAYAIBHOTO PA3BUTHS JKUBOTHBIX. OMOPHOHANBHBIHN NTEPHOA PA3BUTHSA XKUBOTHBIX. [10cT3MOPHOHATBHBIN MEPHOA PA3BUTHS )KUBOTHBIX.
[Tpsimoe u HEnpsIMOE pa3BHUTHE.

,ZZeMOHcmpauuﬂ: Ta6J'II/II_[LI, CXCEMbI, WIITIOCTPUPYIOIINE dTAllbl MUTO34, Mef/'103a, CTaJIu1 OHTOI'CHE3a, CII0CO0BI OECITIONIOO U ITOJIOBOTO PAa3MHOKCHUA, YCPCAOBAHU A HOKOJ’IGHHﬁ, ,I[BOI7[HOFO
OIIJIOJOTBOPEHUA.

Jlabopamopnvle pabomoi: 3. CTpOCHHUE MOJIOBBIX KICTOK.

VI. Hekierounbie popMbl ku3HM (2 yaca).
Hexnerounsie popmsl sxu3HH. OCOOEHHOCTH CTPOCHUS, KU3HEACATEILHOCTH U Pa3MHOXKEHHS BUPYCOB, X NMPOUCXOXKAeHNE. BupycHble 3a60s1eBaHus, UX JIEYCHHUE U TPOPUIIaKTHKA.

Hemoncmpayus: TabNULBL, CXEMbI, MOJCIH, WLTIOCTPHPYIOLINE CTPOCHHUE BUPYCOB, HX PAa3MHOXKCHHE.
Obobwenue snanuii: 1. Hexierounsle pOpMBI )KU3HU — BUPYCHI (CEMHHAD).

Pa3pen I1. OcHOBHBIE 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 1 H3MeH4YHuBOCTH (11 YacoB)

1. 3aKoHOMepHOCTH HACJIECTBEHHOCTH (6 YacoB)

TI. MGHJICJ'H) — OCHOBOIIOJIO)KHHUK 'CHCTUKHU, €TI0 MPEANICCTBCHHUKHN. HpI/IHHI/IH )IPICerTHOﬁ HaCJICACTBEHHOCTH, €0 3HAYCHUEC I YCIICITHOTO Pa3BUTHUA TCHETUKU. MOHOFI/I6pI/I21HOC
ckperuBaHue. [ mOpuIoIornueckuil MeTo1. 3aKOH eIMHO00pa3 s TMOPUIOB MEPBOTO MOKOJIeHUs (TIepBbIi 3ak0H MeHenst). 3aKOH pacileIuieHus (BTopoii 3akoH Menaens). O0bscHeHne
3aKOHOB MeH Iemsl C MO3UIMI THITOTE3bl YUCTOTHI TaMET. AHAIM3UPYIOIIee CKPEIUBaHue. 3aKOH HE3aBUCMMOTO KOMOMHUPOBAHUS TIPU3HAKOB (TPETUH 3aKOH MeHIes), ero 3HaueHue s
000CHOBaHMSI KOMOMHATHBHOW N3MEHIUBOCTH. [IpoMeKyTOUHBIN XapakTep HacleaoBanus. ClieluieHHOe HacheaoBanre. 3akoH T. Moprana, BKJIaj] €ro HIKoJIbl B 000CHOBaHHE XPOMOCOMHOM
TEOPHUH HaCJIeICTBEHHOCTH. HapymieHne cienieHns TeHOB, ero MocaeICTBI. | eHeTHdeckre KapThl XpOMOCOM. XPOMOCOMHAsI TEOPHs HACIEICTBEHHOCTH — BBIAaromIeecs 0000Ienne
OuoIToruy MepBoi yeTBepTH XX B., KpaTKas UCTOPHUS, OCHOBHBIE ITOJIOKEHHU. XpOMOCOMHOE oTpeiesieHue moja. Hacienosanue, cueruieHHoe ¢ mojioM. [{uromrasmatudeckas
HACJIEJICTBEHHOCTbD.



buocunTe3 6enkoB. ['eHeTHueckuii ko MoJieKyJspHas TeOpus TeHa, ee 3HaueHue. DTanbl OnocuHTe3a Oenka. Tpanckpunmus - oopazoBanne u-PHK na marpune JIHK. Tpancnsamus.
[enTpanpHas J0orMa MOJICKYJISIPHON OMOJIOTHH.

Kpartkas uctopus pa3BUTHS MOJECKYIIIPHON TeHETUKH. | eHHAs MH)KEHEepHs, IEPCIIEKTUBHI PA3BUTHS B HAIIPABICHUHN TIOIYICHHUS MaTEpPHAJIOB U JIEKaPCTB HOBOTO MOKOJeHMsA. COHAIBHO-
ATHYECKHUE MPOOJIEMBI CO3/[aHUs TPAHCTCHHBIX OPraHU3MOB. | eHeTHYEeCKH MOTU(PHUIIMPOBAHHBIC TPOIYKTHL

Jemoncmpayusi: TepOapHbIC MAaTEPHUAJIBI IO PE3yJIbTaTaM CKPEIIMBAHUS PACTCHUI Ha Y4eOHO-OMBITHOM YYaCTKE, TAOJIHIIbI, CXEMBI, HILUTFOCTPUPYIOIINE 3aKOHBI HACIEICTBEHHOCTH, MEPEKPECT
xpomocoM. Tabmuia-ouocunTes Oenka

Obobwenue snanuii: KoHNpOBaHKE: IEPCICKTHBEI H COLUAIBHO-3THYCCKHIE MPOOICMBI PA3BUTHS TEXHOJOTHH KIIOHUPOBAHHMS KHBOTHBIX U UeJiOBeKa. OTBETCTBEHHOCTh YUCHBIX 32
MIOCTICICTBHSI CBOMX HCCIIEOBaHUI (CeMHHAp)

Ipaxmuueckue pabomut: 1.Pemenne 31eMEeHTapHBIX 3a7ad 10 MOJEKYIIPHOH Onosoruu. 2.Perenne THIOBEIX 3a/1a4 110 TeHETHKE.

I1. OcHOBHbIE 3aKOHOMEPHOCTH U3MEHYUBOCTH (5 4aCOB)

Tunel HacIeACTBEHHON M3MEHUYNBOCTH: KOMOWHATHBHAS ¥ MyTallMOHHAas. VICTOpHS U 1oI0keHus MyTalnoHHoU Teopuu [, me @pusa. Turer MyTanuii: reHOMHBIE, XpOMOCOMHBIC, TeHHEIE.
MexaHu3M BO3HUKHOBEHHsI TeHHBIX MyTaiuil. [Ipsimbie u oOpaTHble reHHble MyTaiui. CoMaTHUeCKHe U TeHepaTUBHBIE MyTallud. FICKycCTBEHHOE MONy4YeHne MyTanuii. Gu3ndeckue,
XMUMHUYCCKHE U OMOJIOIMYCCKHE MyTareHbl. Pojib OTEYECTBEHHBIX YUCHBIX B U3YUYCHUH UCKYCCTBCHHOTO MyTareHe3a. 3aKOH TOMOJIOTHYCSCKHX PSAOB B HACICACTBEHHOM m3MenynBocTr H. .
BasuiioBa (unu Teopust u3MEHUUBOCTH). [Ipenicka3arenpHble BOBMOKHOCTH 3aKOHA U €r0 3HAYeHHE IS Pa3BUTHS TeHeTUKH U cenekinu. H.J. BaBunoB — BBIJAIONINIICS OTE€UE€CTBEHHBIH
TCHETHK U CeJIeKInoHep. MoaudukannoHHas H3MEHIMBOCTb, ¢ 3HaueHne. Hopma peakiuu.

Jlemoncmpayusi: pacTeHUs, WJUTFOCTPUPYIOIINE BIUSHUC YCIOBHIA CPEIbl HA H3MECHUYHUBOCTh OPraHU3MOB, TAOJIHUIIBI, CXEMBbI, MOSCHSIOIINE 3aKOHOMEPHOCTH MYTAITHOHHO I U
MOIU(PHUKAITOHHON H3MEHIHBOCTH.

Jlabopamopueie pabomur: 4. MonuduKaoHHasi H3MEHYMBOCTE. BapHalimoHHBIH psill, BApHAIMOHHASI KPUBas.

11 KJACC - ypoBensb cranaapt (35 yacoB)
Pa3znen I. MoBTOopeHune TeMbl « OCHOBHbIE 3AKOHOMEPHOCTH HACJIEICTBEHHOCTH M H3MEHYHBOCTH) (7 YacoB)
I. 3aKoHOMEpPHOCTH HACJIEICTBEHHOCTH M HacjaeacTBeHHocTH (1 vac)
Twuner HaCHeHCTBeHHOﬁ W3MEHYHBOCTH: KOMOMHATUBHAS U MYyTallMOHHAasA. Tuner MyTaHHﬁI T€HOMHBIE, XPOMOCOMHBIC, TCHHBIC. Mexann3M BO3HUKHOBEHUS TEHHBIX MyTaHI/II7L HpHMBIe u
06paTHI)Ie TC€HHBIC MYyTallH. ComaThyecKue u TCHCPATHUBHBIC MYyTalUH. I/ICKyCCTBeHHOC TMOJIYYE€HUEC MyTaL[I/Iﬁ. q)I/I3I/I‘IeCKI/Ie, XAMHUYECKHE U OUOJIOTUYECKUE MYTarcHbl. Ponab oreuecTBEeHHBIX
YUYEHBIX B U3y4EHUH UCKYCCTBEHHOI'O MyTareHe3a. MoaudukalMoHHas ©3MEHUYMBOCTD, ee 3HaueHue. Hopma peakiun.

Jemoncmpayus: pacTeHUs, WIUTIOCTPHUPYIOIINE BIMSIHUE YCIOBHIA CpeIbl Ha HN3MEHUYNBOCTh OPTaHU3MOB, Ta0IHUIIBI, CXEMBI, MOSICHSIOMINE 3aKOHOMEPHOCTH MYTAallHOHHOH H
MOIU(PUKAITOHHON H3MEHIHBOCTH.

II. I'eneruka vesnoBeka (3 yaca)

MeTo/1bl H3yUeHHsI HACIIEJICTBEHHOCTH YE€JIOBEKA: MeHEAIOTHUECKUI, OJTM3HEIOBbINA, OHOXUMHUIECKUE, MUKPOOHUOJIOTUIECKHUE, IIMTOI€HETUIECKHE METO/Ibl. XPOMOCOMHbIE OOJIE3HH, X
npuunHbl.['eHHas Tepamnust. [leHHOCTh TeHETHYECKHMX 3HAHUM: pe3yc-(hakTop, OJIM3KOPOICTBEHHbIE OpaKky U UX MOCIEJICTBHS, MPOPHUIAKTHKA HACIEICTBEHHBIX OOJIe3HEH, METHUKO-
TeHEeTHYeCKOe KOHCYIIbTHpoBaHue. [IpoekT «['eHOM YelioBeKay, ero 3HadeHue. [ eHeTHIecKas HEOAHOPOJHOCTh YeI0BEUECTBA — OCHOBA €r0 OHONIOTHYIECKOTO U COIHAILHOTO TIPOoTpecca.
I'eHeTHvecKre OCHOBBI MMMYHHUTETa. HIMBUIYalbHOE pa3BUTHE U MpobiieMa paka. bruonornaeckre 0cOGEHHOCTH 37I0Ka4eCTBEHHOM OMyX0uTi. T eopHst 37I0KaueCTBEHHOTO POCTa.
HaciieicTBeHHOCTH ¥ pak. DKOJIOTHIECKHE YCIOBHS Pa3BUTHIX CTPAH M OHKO3a00IeBaHUSI.

ﬂeMOHcmpauuﬂ: Ta6HI/IHBI, WITIOCTPUPYIOITHUE METOABI U3YUYCHUA HACTICACTBEHHOCTHU YCJIOBEKA, XPOMOCOMHBIC 00JIe3HHU.

Ipaxkmuueckue pabomui: 1. CocTaBieHHe pOJOCIOBHBIX.



III. T'enernka u ceaexuus (3 yaca)

HckyccTBeHHBIH M €CTECTBEHHBIH OTOOP B CENEKINH JKUBOTHBIX. AHAIN3 POJTOCIOBHBIX IPX OAOOpE Mpon3BoaAnTeNeH. THIIBI CKpeInBaHIs B )KUBOTHOBOACTBE. OTHaneHHast THOPH I3
1 TETEpPO3HC y KUBOTHBIX. POJIb ceeknnm B COXpaHEHUH BUIOBOTO pa3HooOpasmsa. CeneKnns MEKPOOPTaHH3MOB: OCHOBHBIE METOBI H NIEPCHEK TUBEL. MUKpOOHOJIOTYecKas TEXHOJIOTHS, ee
JIOCTH)KCHUS B MTOJYYCHUH KOPMOBBIX O€JIKOB, ()epMEHTOB, TOPMOHOB, TIEPEPaOOTKE MPOMBIIICHHBIX U OBITOBBIX OTXO0B, 3KOJIOTUYCCKH YACTOrO OHOTOILIHBA.

Hemoncmpayus: tTabnunpl, pororpaduu mopoj, COpTOB, IMONUIIIONTHBIX, MyTaHTHBIX ()OPM, MEKBHUIOBBIX THOPHIOB.

Paspean II. Opranusm u cpena. Hagoprann3smennble cucTeMbl. JKocucTeMsl (12 4acoB)

I. Opranusm u cpena (4 yacoB)

DKonorus, ee 3Ha4eHNEe KaK [IEHHOCTHO-HOPMAaTUBHOTO 3HaHMs. DKOJIOTHYecKHe (pakTopbl: abnoTHuecKue, OMOTHIeCKHe, aHTponorenHsie. Cpenpl x)u3HN. BonHast cpesia, ee 9KOJIOrHIecKHe
0COOCHHOCTH: TIOABHKHOCTb, INIOTHOCTB, BA3KOCTb, PO3PAYHOCTH, CBETOBOM M TEMITEPATYPHBIH PEXHM, Fa30BbIi COCTaB BOJOEMOB. AaNTallM1 BOAHBIX OPTaHU3MOB K cpene. HazemHo-
BO3MyLIHAA cpena. BakHelmue kmuMaTHaeckue (paKTOpPhL: CBET, BIAKHOCTh, TeMIepaTypa. CBeT Kak KIMMaTHIeCKuil (hakTop. DKOIOTHUECKHE TPYIIIBI PACTEHHH 10 OTHOLICHHIO K CBETY.
IToyBa — camast Mostofast cpesia KH3HH, e 0coOeHHOCTH. JKHMBbIE OpraHu3MBbl, KaK cpeia KH3HH.

Hemoncmpayusi: cxembl, TaONUIBI, PUCYHKH, UILTIOCTPUPYIOIINE PA3ITHYHbBIC CPE/Ibl U3HHU U ISHCTBHE YKOJIOTUIECKUX (haKTOPOB Ha OPraHU3MBI.
Obobowenue snanuii: 1. Cpeibl KU3HHA U IKOJIOTUICCKHUE (PaKTOPHI (CEMHHAP).

I1. Monyasiuus, BU1, GHOLEHO3 — KUBbIE CHCTEMBI (3 Yaca)

buonorndeckuii BUI — 00bEKT N3y4ESHUs] CUCTEMATHKH, KOJIOTHH, [eHETHKH, SBoronnu. Kputepun Buna: Mopdosoruueckuid, reorpaduueckuii, 5K0JI0TH4eCKUi, ONOXUMHYECKUH,
¢bu3HoNornYecKuii, aToornyeckuil, reseruueckuid. Ctpykrypa Buaa. [lomynsuus — CTpyKTypHas €qUHHUIA BUJA, TEHETUYECKH OTKPHITasi cucTeMa. BaxkHelne mokasaTeny COCTOSHUS
TOMYJIAIUHN — YHCIEHHOCTB M INIOTHOCTb, HX 3aBUCHMOCTh OT PO’KAAEMOCTH, CMEPTHOCTH, BBDKUBAEMOCTH, IIJIOZOBUTOCTH 0cobel. BozpacTHas 1 monoBas cTpykTypa nomyssinui. bruorenos
— camasl CJIOKHasl JKMBast cicTeMa. BuoBast M mpocTpaHCTBEHHAs CTPYKTypa OnorieHo3a. bronorndaeckoe pazHooOpasue, ero IeHHOCTh. THIThI B3aMMOOTHOUIEHHH TTOMYJISIUNA pa3HbIX BHIOB
B OMOIIEHO3€E: MYTyalInu3M, CHMOHO03, KOMMEHCAIN3M, XHIITHUIECTBO, TTAPA3UTH3M, KOHKYPEHIIH. DKOoJoTHdecKas HumIa. [IpuHImn KoHKypeHTHOr 0 nekimoueHus .. Iayse.

Hemoncmpayus: TabnuIpl, CXEMBI, PUCYHKH, TepOapHbIe 3K3eMIUIAPbI, HIUTIOCTPUPYIOIINE KPUTEPHUHU BHIA, MOMYIISIIMOHHBIE CTPYKTYPHI, TUIIOB MEXKBUIOBOTO B3aUMO/ICHCTBUSI.
Jlabopamopuvie pabomul: 2. VI3yueHue KpUTEPUEB BUA.

II1. Dxocucremsl (2 yaca)

buoreonenos. Oxocucrema. Brian A.Jl. Tenciau u B.H. CykaueBa B co3nanue yueHus 00 skocucremMe U ororeoneHose. @yHKIIMOHANBHBIE TPYIIIBI OPraHM3MOB B 3KocucteMe. [Ipupoanbie n
aHTPOIOTEHHBIC YKOCHCTEMBI, X pasHooOpasue. Tpoduyeckas cTpykrypa OuoreorieHo3a. llenu nuranus: nacTOUIHbIE U AeTpUTHBIC. Tpodudyeckue ypoBHH. [IpaBUIIO IKOIOTHIECKHUX
nmupaMua. Pa3zBuTne U cMeHa SKOCHCTEM. HepBMque 1 BTOPUYHBIC CYKIICCCUU. OTnnune eCTECTBEHHBIX U HNCKYCCTBCHHBIX O9KOCUCTEM (al"pOi)KOCI/ICTeM). ArpoueHo3, €Ir'0 BbICOKasA
NPOAYKTUBHOCTh U HEYCTOHYMBOCTB. [1yTH HOBBIMIEHHUS YCTOWYMBOCTH arpoLeH030B. B3auMocBs3b OHMOreo1ieHo30B B onocdepe. OnacHOCTh 00€ THEH ST OMOJIOTHYECKOro pa3sHO00pasust
IUIAHETHI, TyTH ero coxpaneHus. Ocobo oxpaHseMble NPUPOAHBIC TEPPUTOPUH: 3AIIOBETHUKH, 3aKa3HUKH, HALIMOHAIBHBIC TTAPKU, HAMSATHHKHU TP UPOBL.

,ZZeMOHcmpauuﬂ: Ta6J'II/IL[I>I, CXEMbI, WINTIOCTPUPYIOHINE DKOCUCTEMHYIO OPraHru3aIuio )XKU3Hu U BOBﬂeﬁCTBHC YCJIOBCKA HA XMBYIO IIPpUPOAY, rep6aprle Matepualibl, Ta6J'II/IIH>I,
WTIOCTPUPYIOIIHUE TUIIBI MEKBHUI0OBOT'O BSaHMOHCﬁCTBHH, pa3H006pa3He OKOCHUCTEM; CXEMBbI, pUCYHKH, OTPAKAIOIINE BUAOBYIO, IPOCTPAHCTBECHHYIO U TpO(l)I/I‘{eCKyIO CTPYKTYPbI 6I/IOHCHO3OB.

IV. Buocdepa (3 uaca)

Bruocdepa — exnnas rmodanpHas 3KoI0rmyYecKas cucrema 3emnn. KpaTkas nctopust co3gaHus 1 OCHOBHBIE MTOJIOKEHUA yueHHs o 6nocdepe. B.M. BepHancknii — BBIJAIOIUICS MBICTHTENb,
JUep €CTECTBO3HAHUA XX BeKa. «BClogHOCTRY Ku3HH B Onocdepe, rpannibl 6nocdepnl. Pacnpenenenue xu3znu B 6nochepe. JKuBoe BemecTBo, €ro CBOMCTBA U TEOXUMHUYECKHE (YHKITUH.
KpyroBopot BemecTB — OCHOBA IETOCTHOCTH OHOCHEPHI.

Hemoncmpayusa: Tabnuupl, CXEMbl, WLTIOCTPUPYIOLINE TPAHUIBI Onochepsl, OMOreOXUMHUECKHE IIUKIIBL.



Pasznen III. Mukpo- u MmakpodBoJonusi. PazHoo0pasue opranudeckoro Mupa (8 4acos)

V. MuxkposBosonus (4 yaca)

PasButHe 3BOMIOIMOHHBIX B3TI110B + apBuH. @opMupoBanue cuHTeTHIecKoi Teopuu 3Bomonnd (CTD). [onmymanns — srreMeHTapHas 3BOMIONHOHHAsA cTpykTypa. Brmag C.C.
YeTBEepHKOBa B CTAHOBJICHHE M Pa3BUTHE FEHETHKH NOMyJsinui. [lonmyssinroHHbIe BOTHBI — (haKTOp MUKPOIBOJIIOINH, CITy4aiHO M3MEHSIOIIMIA 4acTOThI aJuleel ¥ TEHOTHIIOB B ITOITYJISILIUY.
Jpeiid reHoB, ero BIMsHUE HAa N3MEHEHHE F'eHO(POH 1A MAIIOYUCICHHOH Moy sinni. EctecTBeHHBIN 0TOOp — Hampassiomui Gakrop MukposBoonnu. opmel ectecTBEHHOT0 0TOOpa:
JIBIDKYIINH, CTaOMIM3UPYIOIIH, pa3phiBatoiuii or60op. TBopueckas poiib eCTeCTBEHHOT0 0TOopa. M3omsnus — GakTop MUKPOIBOJIIOLNH, HAPYIIAOIINHA CBOOOIHOE CKPELIMBAHHE MEXKITY
0c00sMH coCeTHUX NMOMysAuit. PopMbl H30ISIMK:

reorpaduueckas, 6rosiorndeckasi. Bo3HHKHOBEHHE NPUCIIOCOOIEHIH — Pe3yNIbTaT JeHCTBHS (hPaKTOPOB MUKPOIBOIIONUH. BrooOpazoBanue — pe3ysabprar MUKpOIBOIIOLUH. CIIOCOOBI
BU1000pa30BaHus: reorpauuecKuii ¥ HIKOJIOTHUECKHH.

Jemoncmpayus: TaONAIBI, CXEMBI, HUTIOCTPUPYIOIINE NeHicTBHE (GaKTOPOB 3BOIONNH, IPUCIIOCOOICHHOCTh OPTaHI3MOB K cpeie OOUTaHUsI, CTIOCOOB! BUI000pa30BaHHS.
Jlabopamopnule pabomei: 2. IIpucTIocOOICHHOCT OPTaHU3MOB K cpeie 0OUTaHMS KaK Pe3yibTaT JeHCTBUS €CTECTBEHHOTO 0TOOpa.

VI. MakposBoJionus (3 uaca)

Mopdonorudeckue 10Ka3aTeNbCTBA IBOJIOIMN: TOMOJIOTHYHBIEC OPTaHbl, PyAUMEHTHI, aTaBU3Mbl. IMOPHOJIOTHYECKHE J0Ka3aTenbeTBa Bomonn. .M. Meunnkos,A.O. KoBanescknit —
OCHOBOIIOJIOXKHUKH HBOJFOLIMOHHO# A9MOprosoruu. buorenernueckuii 3akoH. [laneoHTonornyeckue 10Kka3arenbCcTBa MaKpOIBOIIOLUH: TIepeXoaHble (hopMbl, hritoreHeTHYecKue psiasl. Brian
B.O. KoBaseBckoro B pa3BUTHE BOJIIOIMOHHOI TaT€OHTOJIOTHH . 3aKOHOMEPHOCTH MaKpo3BoJroIi. OCHOBHBIE HAaIPaBJICHHUS 3BONIOIIMOHHOTO Ipoliecca. [Iporpecc u perpecc B 3BOMIOLKH.
[Tyt nocTrmxeHuss OMOJIOTUUECKOTo Mporpecca: apoMopdos, nanoanantanus, oomas aerenepanus. A.H. Cesepuos, M.1. IlImManeray3en — BbIIaloONIMECs OTEUECTBEHHbIE DBOJIIOI[IOHNUCTBI.

Hemoncmpayus: Tabnulpl, cXeMbl, TepOapHbIe 3K3eMIUIIPhI, HUIIOCTPUPYIOLIHE apoMopdo3bl, HAH0aAANTalluH, OOIIYI0 IeTeHePALHIO.

VII. Pa3zHoo6pa3ue opranunueckoro mupa (1 yac)

Cuctema XHUBBIX OpraHM3MOB. McKycCTBEHHBIE M €CTECTBEHHBIE CHCTEMBI. [IprHIMIBI Knaccnpukanny (OMHapHAs HOMEHKJIATypa, MPUHIUI CONOJYNHEHHOCTH TakCOHOB). LlapcTBa sxuBoit
npupozsl: bakrepun, XXusorasie, Pactenns, I'puosL.

Hemoncmpayusa: Tabnuupl, CXeMbl, repOapHble MaTepualbl 1 KOJUISKIIUH, WILTIOCTPUPYIONINE Pa3HOOOpa3ne KUBBIX OPIraHU3MOB.

Pasznen IV. Ilpoucxoxaenue u pa3Butue ku3Hu Ha 3emue. (74)+ 1u.pe3eps

I. Ilpouncxo:xkaeHue U pa3BuTHE *KU3HU Ha 3emJe (74)

CymHocTs xu3HU. bro- n abuorenes. ['mnoresa A.M. Onapuna. Victopus pa3BuTHs kxu3HN Ha 3eMiie. Apxe, IpoTepo30i, majaeo30i, Me3030M, KaifHo30#. Teopun aHTponorenesa. DTamsl
9BOJIIOIIUM YeJIOBEKa. B3anMocBA3b OHOIOrNUeCKNUX U COLUAIBHBIX (hJAKTOPOB B XO/I€ aHTPOIIOCOLHOTeHE3a.

,ZZeMOHcmpauuﬂ: Ta6J'II/IL[LI, KapTHUHBI, pUCYHKH, OKAMCHECJIOCTH, OTIICYATKH, rep6apHLIe MaTepuaibl, KOJUICKINHU, WITIOCTPUPYIOLIHUC PA3BUTHUC )KU3HU HA Haliei ImiaHere

TPEBOBAHMUS K YPOBHIO NIOAI'OTOBKH YUYALIUXCSI
B pesynbraTe u3ydeHust OMOJIOTHN YIE€HHK TO0DKEH

3HATH/IOHUMAThH
®  TpPU3HAKU OMOJIOTUYECKHUX OOBEKTOB: JKUBBIX OPTaHMU3MOB; TCHOB U XPOMOCOM; KJIIETOK M OPTaHH3MOB KHBOTHBIX U YEJIOBEKa; MOMYJIAIHIA; YKOCUCTEM; Onocdepsl; KUBOTHBIX CBOETO
peruoHa;

® CYIIHOCTh OWOJOTHYECKHX TMPOIECCOB: OOMEH BEIIECTB M TMPEBpAIlCHWs JHEPrHM, NHTAaHWE, IbIXaHWe, BBIJCICHHE, TPAHCIIOPT BEIIECTB, POCT, Pa3BHTHE, PA3MHOKEHUE,
HAaCNEJICTBEHHOCTh U U3BMEHUYUBOCTh, PETryJISLHs )KU3HEAEATEIbHOCTH OpraHu3Ma, pa3ApakuMOCTh, KpPYTOBOPOT BEIIECTB U MPEBPAIllEHHE SHEPTHH B SKOCUCTEMAX;
e  0COOEHHOCTH OpraHM3Ma YeJIOBEKa, €ro CTPOCHMSI, JKUZHEACATSILHOCTH, BBICIIIEH HEPBHOH NEATEIHHOCTH U TIOBEICHNS,
yMeTb 00bSICHSATD:
e  poub Ouonoruu B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHOHAYYHON KapTUHBI MHPA, B IPAKTUYCCKON JACATEIBHOCTH JIFOJICH M CAMOTO YICHUKA;
®  POJCTBO, OOIIHOCTH MPOUCXOKICHUS U SBOJIOIUIO )KUBOTHBIX (HA IIPUMEPE COTIOCTABICHUS OTACIBHBIX TPYIIN);



POJIb Pa3NUYHBIX OPTaHU3MOB B )KU3HH YEJIOBEKA U COOCTBEHHOH IEATEIbHOCTH;
B3aMOCBSI3H OPTaHN3MOB M OKPYKAOILIEH Cpebl;
POIH GHOIOTHIECKOTO pa3HOOOpa3us B COXpaHEHUH OHOC(EPHI;
HEOOXOMMOCTD 3alUTHI OKPYXKAIOIIEH Cpepl;
POJICTBO YeJI0BEKa C MIEKOMUTAIOLINMHU KUBOTHBIMH, MECTO U POJIb YETIOBEKA B IPUPOJIE;
B3aMMOCBSI3H YEJIOBEKA M OKPYXKAIOWLIEH Cpe/ibl; 3aBUCUMOCTh COOCTBEHHOTO 3/I0POBBSI OT COCTOSIHUSI OKPY KalOILEeH Cpe/ibl;
NPUYUHBI HACTIEJCTBEHHOCTH ¥ K3MEHUMBOCTH, ITPOSIBIICHUS HACIIEICTBEHHBIX 32a00JIeBaHUl, IMMYHHUTETA y YEJIOBEKa;
®  pPOJIb TOPMOHOB ¥ BUTAMUHOB B OPTaHU3ME;
U3y4aThb OHOJIOrHYecKHe 00bEeKThI M NPOolecchl:
®  CTaBHUTh OMOJIOTHYECKHE SKCIIEPHMEHTHI, OIIMCHIBATD U OOBSICHATD PE3YJIBTATHI OIBITOB;
e  HaOIIOZATh 332 POCTOM U Pa3BUTHEM >KUBOTHBIX, TOBEACHHEM >KUBOTHBIX, CE30HHBIMHI U3MEHCHHUSIMH B TIPHPOJIC;
e  paccMaTpHBaTh HAa TOTOBBIX MUKPOIpPENApaTax U OMUCHIBATH OMOJIOTHYECKHE OOBEKTHI;
Pacno3HaBaTh U ONHMCHIBATH:
e  Ha TabIMIaX OCHOBHBIEC YAaCTH M OPTAaHOM/BI KJIICTKH, OPTaHbl U CHCTEMBI OPI'aHOB YEJIOBEKA;
Ha )KHMBBIX 00BbEKTaX M TaOJIMIaX OpraHbl U CUCTEMBI OPTaHOB KMBOTHBIX, )KUBOTHBIX OT/IEJIBHBIX TUIIOB U KJIAaCCOB;
HanOoJiee paclpoCTpaHEHHBIE )KUBOTHBIX CBOEI MECTHOCTH, JOMAIIHUX KUBOTHBIX, OMIACHBIE JJIS UeJIOBEKa KUBOTHBIE;
BBISIBJIATh M3MEHYMBOCTH OPTraHU3MOB, ITPUCTIOCOOJICHUSI OPraHU3MOB K CpeJie OOUTaHUS, THITBl B3aUMOJICHC TBUS Pa3HBIX BUIOB B 9KOCUCTEME;
CpaBHHMBAaTh OMOJIOTHYECKHE OOBEKTHI (KJIETKH, TKAHHU, OpPraHbl U CUCTEMbl OPTaHOB, OPIaHU3MBI, [IPEACTABUTENICH OTACIBHBIX CUCTEMAaTHYECKUX TPYIIN) U JeJaTh BBIBOJbI HA OCHOBE
CpaBHEHUS;
®  ONpenensITh IPUHAMICKHOCTh OMOIOTHUECKIX 00BEKTOB K OIIPEACICHHON CHCTeMaTHUECKOH rpymme (KiIaccu(pUKaIms);
e  aHANM3WPOBATh W OLCHMWBATh BO3AEiHCTBHE (DAKTOPOB OKpYXXKaromeid cpeapl, (akTOpoB pHCKa Ha 3[0POBBE, HMOCICACTBHN AEATEIHHOCTH YeJOBEKa B JKOCHCTEMax, BIIMSHHC
COOCTBCHHBIX ITOCTYIKOB HAa )KUBBIE OPTaHU3MBbI U 3KOCHCTEMBI;
®  TIPOBOJMTH CAMOCTOSTEIBHBIN MOMCK OMOIOTHYECKON MH(DOPMALUK: HAXOIUTh B TEKCTE YUCOHNKA OTIMUUTENILHBIC IPH3HAKA OCHOBHBIX CHCTEMATHYECKUX TPYII; B OMOJIOTHIECKUX
CJIOBAPSIX M CHPaBOYHMKAaX 3HAYCHUS! OMOJOTHUECKHX TEPMHHOB; B Pa3JIMUHBIX MCTOYHHMKAX HEOOXOIMMYI0 MH(OpMANWIo O )KMBBIX OpraHM3Max (B TOM YHCIE C MCIOJIb30BAHHUEM
MH(OPMALMOHHBIX TEXHOJIOTU);
HCNOJIb30BAaTh NPHOOPeTeHHbIE 3HAHUS M YMEHHS B NPAKTHYECKOH esITeJIbHOCTH M MOBCeAHEBHOM JKU3HU JIJIS:
e cobmoaeHns Mep Npo(pUIaKTHKY 3a00IeBaHNUi, BEI3BIBAEMBIX PACTEHHUSIMH, JKUBOTHBIMHU, OaKTepUAMH, TPHOaMH U BUPYCaMU; TpaBMaTH3Ma, cTpeccoB, BUY-unpexnn, BpeaHbIx
NPUBBIYEK (KypeHHE, alKOT0JIM3M, HAPKOMAaHUs); HApYILIEHHUs OCAHKH, 3pEHHMs, CIyXa, MH(PEKIMOHHBIX U IIPOCTYAHBIX 3a00JIeBaHuil;
e  OKa3aHus MEPBOH MOMOIIM ITPH OTPABJICHHUH SJOBUTHIMU IPUOAMU, PACTEHHUSIMH, YKYCaX XKMBOTHBIX; IIPU MTPOCTYTHBIX 32a00JI€BaHUSX, 0XKOTaX, 0OMOPOXKEHHUAX, TPABMaX, CIACEHUN
yTOMAIOILETO;
®  panMoOHAJLHOM OpPTraHM3AIMM TPYAA U OTIBIXA, COOJIOACHHS IIPaBHII OBEACHHS B OKPY’KaloOIeH cpese;
e  BHIPAIIMBAHUS U PA3MHOKEHUS KYJIBTYPHBIX PACTCHUH M JOMAITHUX XUBOTHBIX, YX0/1a 32 HUMHU;
®  [IPOBEJICHUS HAOJIOICHNH 3a COCTOSTHUEM COOCTBEHHOTO OpraHu3Ma

TemaTndeckoe niiannposanue 10 kiacc.

Tema Konnuectso KomnuuecTtBo
4acoB mabopaTOPHBIX u
MIPAKTUYECKUX padoT
1. Breaenne 2
2. XUMHUS KIETKH 5 1
3. KileTka— 11e10cTHas cCUCTEMa B3aMMOCBSI3aHHBIX OPTaHOMIOB 4 1
4. 2

JKHu3HEeHHBIN TUKIT KJIIETKA




5. Kitetka — otkpbiTas cucremMa. OOMEH BENIECTB M NIPEBPAINIEHUE SHEPTUN 3
6. PasMHOXEHHUE U pa3BUTHE OPTAaHN3MOB 5 1
7. Hexknerounsie ¢popMBbl )KU3HA 2 -
8. OCHOBHBIE 3aKOHOMEPHOCTH HACJICACTBEHHOCTH W H3MEHYMBOCTH 11 4
9. Pesepn 1

UTOIro 35 7

TemaTuyeckoe mianuposanue 11 kiaace
Tema Komnuectso KomuuecTtBo
4acoB abopaTOPHBIX
MPaKTHYECKUX padoT

1. [ToBTopenue Tembl « OCHOBHBIE 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH M U3MEHUNBOCTH)» 7 1
2. OpranusM u cpenia. HagopranusmMeHHbIe CHCTEMBl. DKOCHCTEMBI 12 1
3. MUKpO- U Makpo3BOJTOIHs. Pa3HoOOpa3ue opraHuieckoro Mupa 8 1
4. ITponcxoxeHue U pa3BUTHE KU3HU Ha 3eMIle. 7
5. Peseps 1

HUTOI'O 35 3




