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PABOYAS ITPOT'PAMMA «BUOJIOI'US» (PI'OC) 8-9 KIIACCHI
HOACHUTEJBHASA 3AIINCKA.

1. PaGouas nporpamma o yue6HoMy nipeameTy «buonorus» pa3padoTaHa B COOTBETCTBUM C OCHOBHOM 00pa3oBaTEIbHON
nporpaMmMoii ocHoBHOTrO 0011ero oopazoBanus ['BOY OOIII c. [lecounoe (B penakuuu mpukasa Ne 113 ot 30.08.2021r.)

u ®I'OC 00O (npuxaz Munucrepcta oopazoanus U Hayku PO ot 17.12.2010 Ne 1897, ¢ usmenenusamu ot 30.12.2015 No
1577).

2. Pabouas nporpamma kypca «buosorun» chopMupoBana Ha OCHOBE, aBTOPCKOM nporpammbl «buonorus: 5 - 9 knacee» (YMK

«Hasuratop» aBtopsl: B.W. CuBornazosa M.: «Jlpoday, 2019 r.), opuenTupoBana Ha padoTy M0 y4eOHO-METOANIECKOMY

KOMILJICKTY:
Y4ueOHuKH.

1. CusornazoB B.I., IInemrakoB A.A. buonorus 5 kiacc.

2. CusormnazoB B.U., ITinemakoB A.A. buonorus 6 kiacc.

3. Cusornazos B.U., CapsiueBa H.1O., Kamenckuit A.A. buosiorus 7 kiacc.

4, Cusornasos B.U., Kamencknit A.A., CaperueBa H.1O. buosniorus 8 knacc.

5. CusornazoB B.U., Kamenckuit A.A., Kacnepckas E.K. u ap. buonorus 9 kiacc

MecTo y4eOHOro npeamera B y4eOHOM IJIAHe.
B cootBercTBuM ¢ TpeOoBanusimu denepanbHOr0 rocyAapCcTBEHHOTO 0Opa30BaTEIbHOIO CTaHJIApPTa OCHOBHOTO OOILETro
oOpazoBanust mnpenmer «buonorus» wusydaercs c¢ 5-ro mo 9-it kimacc. CormacHo (enepaibHOMYy Oa3UCHOMY ydeOHOMY



(oOpa3zoBaTenbHOMY) IUTaHY JJI1 00Opa3oBaTelbHbIX YupexaeHui Poccuiickoit denepanuu Ha n3yuyeHne OMOJIOruu B 5 1 6 Kiacce
OTBOJMTCSI HE MEHee 35 ToJIOBBIX YacoB U3 pacyeTa 1 yac B HeAemo. B 7-9 kiaccax — 2 yaca B HEJIEIO.
Pabouas mporpamma no yueoHomy npeametry buosnorus pist oOydaromuxcst 5-9 K1accoB COMIACHO YU4eOHOMY TUIaHY
['BOY OOIII c.lTecounoe Ha 2023-2024 y4eOHBIN TObI CAEIYIONIEE pacnpeesieHue Y4eOHbIX YacoB:
buomorusa. Beenenune B Ononoruro. 5 kaacc. 34 4, 14 B Henemo;
buonorus. XXusoit opranusm. 6 knacc. 354, 14 B HEnEmO;
buonorusa. Muoroo0pasue KuBbIX Opranu3zMoB. 7 kiacc 70 4, 2 4 B HEJENIO;
buonorns. Yenosek. 8 knacc 70 4, 2 94 B HEALIIIO;
buonorus. O6mue 3akoHOMEpPHOCTH. 9 Kiacc 68 4, 2 4 B HEJIEIO.

BUOJIOI'UA. 8 KITACC. UEJIOBEK (65 yacos (60 + *5) + 3 yaca pe3epB, 2 4aca B He/1eJIK0)

COLAEPXAHUE KYPCA

Pazgen 1. MECTO YEJIOBEKA B CUCTEME OPI'TAHNYECKOI'O MUPA (3 yaca) UenoBek Kak 4acTb 5KUBOM MPUPOIBI,
MECTO YEJIOBEKA B CUCTEME OpraHM4EeCKOro mupa. UepTsl CXOACTBA YENOBEKA U KUBOTHBIX. CXOJICTBO M pa3iavyMs 4eJIOBEKa U
4esl0BEKOOOpa3HbIX 00e3bsiH. UenoBek pa3syMHbIN. buonornueckue u couuanbHble (DAKTOPBl aHTPOIOCOLMOTEHE3a. DTambl U
(bakTOpbl CTaHOBJIEHUS YesloBeKa. Packl yenoBeka, MX MPOUCXO0XKICHUE U €IUHCTBO.

JleMOHCTpaLus CKEeJIeTOB 4YesiOBEKa U IO03BOHOYHBIX, CXEM, PUCYHKOB, PAaCKPBIBAIOIIMX YEPThl CXOJCTBA YEIOBEKA U
KUBOTHBIX, Mozenu «lIpoucxoxaeHre 4denoBeka», MOJENEH OCTaTKOB MaTepHAIbHOM IMEPBOOBITHON KyJIbTYphl 4YeEJOBEKa,
WJUTIOCTPALIN IIPEACTABUTEIICH PAa3IMYHbIX pac YEI0BEeKa.

OcHoBHble noHsATud: Bua Yenosek pasymubiii. AHTpornorese3. @akTopbl aHTponorenesa OUOI0rHYecKre U COLIMAIbHbBIE

YMeHus: BeIsBIATH NPU3HAKK YETIOBEKA, XapaKTEPHBIE U1 LAPCTBA KUBOTHBIX, TUIIA XOPAOBBIX, KJIACCA MIIEKONUTAOIINX,
OTpsiia MPUMATOB, U OTIMYUTENbHBIE BHJIOBbIE OCOOEHHOCTH. XapaKTepU30BaTh OCHOBHBIE ATAlbl aHTPONOreHes3a. BhIABIATH
XapaKTEepHbIE PACOBBIE IPU3HAKU U 3HATH UX 3HAYECHUE B IIPOLIECCE IBOJIIOLIAH.



ITPEJIMETHBIE PE3VYJIBTATBI ObYUEHNM A

Vuanecs 10 KHBI 3HATH:

— MPU3HAKH, JOKA3bIBAIOIINE POACTBO YEJIOBEKA U KUBOTHBIX;

— OMOJIOTHYECKHUE U COIMATIbHBIE ()aKTOPHI aHTPOIIOTCHE3A;

— OCHOBHBIE 3TaIlbl SBOJIIOIIUY YEJIOBEKA; — OCHOBHBIE TPU3HAKHU Pac.
VYyamuecs T0MKHbBI YMETh:

— aHaAJM3UPOBATh OCOOCHHOCTU CTPOCHUS YETIOBEKA U APYTUX MIICKOMUTAIOIINX.

Pasmen 2. OOmiue cBeACHHS O CTPOCHHMH OpraHmsma ueioBeka. (4 waca). Hayka o demoBeke: aHaToMmusi, (PH3UOJIOTHS,
rurueHa. Benukue anaromel u ¢usunosioru: ['unmokpat, Knanuii I'anen, Auapeac Besanuit. KierouHoe ctpoeHue opraHusma.
TkaHu: snuTeNUaNbHBIE, COCAUHUTEIbHBIC, MbIINICUHbIe, HEpBHAsA. Opransl 4YenoBedeckoro opranu3Ma. CHCTEMBI OPraHOB.
B3anMoCBsI3b OPraHoOB 1 CUCTEM OPraHOB Kak OCHOBA roMeocTasa. JleMoHCTpallusi cxeM CUCTEeM OpraHoB uesioBeka. JJabopatopHbie
U TMpakTudeckue padboTbl. M3ydeHHe MUKPOCKOMUYECKOTO CTPOCHHSI TKaHed. Pacmo3HaBaHue OpraHoB M CHCTEM OpPraHOB
(BUPTYaIbHO U IO MYJISKAM).

JleMoHcTpalusi IOPTPETOB BEIMKUX YUCHBIX — aHATOMOB M (DH3HOJIOTOB.

OcHoBHble noHATUA. AHatomus. @uznosnorus. I'ucronorus. Lutonorus. Kinetka. Tkans. Opran. Cucrema opratos.

VYMeHus: XapakTepu3oBaTh BKJIaJ YUCHBIX B pa3BUTHE HayK O 4esioBeke. OnpenesTh MPUHAAJIC)KHOCTh OpraHa K CUCTEME,
yMETb KIacCH(PUITMPOBaTh TKAaHW OpraHu3Ma, 3HaTh MIPUHIIUIBI KJIACCU(UKAIIUA TKaHESH U UX OCOOCHHOCTH.

ITPEJMETHBIE PE3YJIbTATBI ObYUEHNM A

Yyamuecs 1OJKHBI 3HaTh:

— BKJIAJ] OTEYECTBEHHBIX YUCHBIX B Pa3BUTHE 3HAHUI O CTPOCHUHU U (DYHKIHMSIX OpraHru3Ma YeioBeKa.
— OCHOBHBIE ITPU3HAKHU OpTraHU3Ma YEJIOBEKa;

— BUJIBI TKAHEH M X KJIacCU(UKAIHIO;

— CHCTEMBbI OPTaHOB, KX COCTaB, CTpOEHUE U (YHKIIMOHATHHOE Ha3HAUYCHHE,



— OTJIMYME CUCTEMBI OPraHoB OT almapara.

VYuyamuecs 1071KHbl YMETh:

— Y3HaBaTh TKaHU 110 PUCYHKaM U Ha MUKpoIIpenaparax;
— 0OBACHATH B3aMMOCBSA3b MEKY CTPOCHUEM U (DyHKIIHEH.

Paznen 3. KOOPAMHALIMA U PEI'YJISILMA (8 wacoB) I'ymopanbnast perymsiiusi [lonstue o perymsuun. HepsHas,
TyMOpaJIbHAsI U HEMPOTryMopanbHas peryisauus. [ ymopaneHas peryisanus. JKenessl BHyTpeHHeN cekperiuu. CocTaB 3HAOKPUHHOTO
anmnaparta. ['OpMOHBI U MX poib B OOMEHHBIX mporeccax. [leMoHcTpalMsi CXeM CTPOEHHUS 3HIOKPUHHBIX jKeJie3; CTPOCHHS,
OMOJIOrMYeCKON aKTUBHOCTH U TOYEK NMPUIIOKEHHS] TOPMOHOB; (oTorpaduii OOJIBHBIX C pa3IU4YHBIMU HApyLICHUAMU (PYHKIMU
SHAOKPUHHBIX kene3. HepBHas perymsiuus. 3HaueHre HEpBHOM cuctemsl. LleHTpanbHas u nepudepruyeckas HEpBHAs CUCTEMA.
BereratuBHas U comaTudeckas 4acTH HEpBHOM cucTeMbl. Pediiekc; nmpoBeneHue HepBHOro mmiyibca. CTpoeHHe U (PyHKUIUU
CIIMHHOTO MO3Ta, OT/I€JIOB F0JIOBHOTO MO3ra. bosnbiine nomnymapus roaoBHOro Mosra. Kopa 6osbux nosymapuii. 3HaueHHe KOPbl
OOJBIINX MOMTYLIAPHUI U €€ CBSI3U C APYTUMH OTIEIaMH MO3Ta.

JleMoHcTpanusi MoJiesiel TOJIOBHOTO MO3Ta, CXeM pe(IEKTOPHBIX AYr 0€3yCIOBHBIX pediieKcoB; O€3yCI0BHBIX pedieKCoB
Pa3IMYHBIX OTIEIOB MO3Ta.

JlaGopaTopHble U MpakTHYeCKUE padOThl. V3ydeHune rooBHOI0 MO3ra 4esoBeka (1o MyJIsKaMm).

OcHoBubIe IoHATHS: perynsius. HepBuas perynsmus. ['ymopanbnas perymsus. Hefiporymopanbnas peryssiius. Peduexc.
I'opmom.

YMeHHUsI: OTIMYaTh MEXaHU3Mbl HEPBHOM U T'yYMOPaJbHON peryisuuu. OnuchiBaTh MEXAHU3M PETYISIUU Pa3IMYHBIX
GyHKLIMH.

ITPEJIMETHBIE PE3VJIBTATBI ObYUEHUM A
Yuanuecs 10JKHBI 3HATh:

— POJIb PETYJSATOPHBIX CUCTEM B OPraHU3ME;
— MEXaHU3M PETyJISIUN QyHKITUH.



VYyanuecs: A0TKHBI YMETh:
-00BSICHATH B3aUMOCBSI3b U (PYHKIIUU TOJIOBHOTO MO3Ta, CIIMHHOTO MO3Ta;
- OOBSCHATH MEXaHU3M TYMOPAJIbHON PEeryssiiiuu GyHKIUNA OpraHu3mMa.

Pasnen 4. Ananuzarops! (4 yaca). Oprassl 4yBCTB (aHaJIU3aTOPHI), UX cTpoeHue, GyHkuuu. CtpoeHue, QyHKIMH U TUTHEHA
opraHoB 3peHus. CtpoeHue W (QPyHKIMU opraHoB ciyxa. [Ipeaymnpexnenue HapymeHuil ciayxa. Opranbl Ocsi3aHMs, BKYcCa,
000HsiHUA. ['MrHMeHa opraHoB 4yBCTB. MBIIIEYHOE M KOKHOE YYBCTBO. 3PUTEIbHBIN aHAIM3AaTOP U OCOOEHHOCTH €r0 CTPOCHUS.
bnu3opykocTh, 1ambHO30PKOCTh, UX KOppeKuus U npoduiuaktuka. CIyXOBOH aHanM3aTop, CTPOEHHE U (DYHKUMOHHPOBAHHE.
BectuOynsapHblil annapaT u ero TpeHupoka. Ocsa3anue, 000HsHUE, BKYC. PoJib KOpbI TOJIOBHOTO MO3Ta B OPUEHTALIMU YEJIOBEKA B
MUpE 3aI1ax0B, 3BYKOB U OLIYLICHUM.

JleMoHCTpanuu: MakeThl rias3a, oapensed «CTpoeHue yxay.

JlaGopartopusbie padoTel. Mmmto3un. BeisiBiienue cienoro nsitHa. [IpoBepka 11BeTOBOro 3peHus (BUPTYaIbHO).

OcHOBHBIE MOHATHA: aHanu3aTop. OnTHyeckas cuctema riasza. BectuOynspHbIi anmnapar.

YMeHus: 00bICHATh (PYHKIMOHUPOBAHUE AHAIU3ATOPOB, MEPHI NPODUIAKTUKY OJIM30PYKOCTH U CHHKJICHUS CITyXa.

[MPEAMETHBIE PE3VJIbTATBI OBYUEHUA

VYyamuecs: 10KHBI yMETh:

— BBISIBJISITH IPU3HAKU CTPOCHUS ¥ (PYHKITMOHUPOBAHUS OPTaHOB YYBCTB;
— co0Jr01aTh MephI MPO(PHITAKTUKHN 3a00I€BaHUI OPraHOB YYBCTB.

Paznen 5. OIIOPA U IBUXXEHMUE (6 wacoB). Ckener 4yenoBeka, €ro OTJeIbl: 0CEBOM CKEJIET, CKEJIET MOsICOB KOHEUHOCTEH,
CKeJeT CBOOOHBIX KOHEUHOCTEeH. OCOOEHHOCTH CKEJeTa YeIOBEKa, CBSI3aHHbBIE C TPYI0BOM IEITEIBHOCTHIO U TIPSIMOX 0K ICHHEM.
CocraB u cTpoeHue KocTel: Tpybuarbie u ryouaThie KocTH. Knaccudukarms kocreit. Poct xocteit. Bo3pacTHbie u3MeHeHHS B
CTpPOEHUHU KOCTeW. THUIbl coeMHeHns KOocTell. 3a00yieBaHusl OMIOPHO-/IBUTATEILHON CHUCTEMBI U UX TpodruiakTuka. MeleuHas
cuctema. CtpoeHue u pa3putie Mbiiiil. OCHOBHBIC TPYIIIBI MBI, UX QyHKIUU. PaboTa mbImi; *craTndeckas U AMHAMUAYECKAS



Harpy3ka. Poyib HEpBHOM CHCTEMBI B PETYJISALIMU paOOThI MBILII. Y TOMJICHHE MBIIII, POJIb aKTUBHOTO OT/IbIXa B BOCCTAHOBJICHUU
AKTUBHOCTU MBIIIEYHON TKaHW. 3HaueHHE (PU3MUECKON KYJIBTYphl U PEXUM TpyAa B MPaBWIBHOM (OPMHUPOBAHUM OIOPHO-
JIBUTaTEIILHOTO anmnapara.

JleMOHCTpanus CKeJeTa 4YesIOBEKa, OTIAECNbHBIX KOCTEH, PacluiioB KOCTEHW; MPHEMOB OKa3aHHs NEPBOM MOMOUIM IpPH
MOBPEXKICHUAX (TpaBMax) OMOPHO-IBUIAaTEIBLHOTO alllapara, CXeM pacIioIOKEHUs MBIIIL Ha TEJIE.

JlaGopatopHble ¥ mpakTUueckue padoThl. M3yueHne BHENTHEro CTpoeHus KocTeil. M3ydeHue BIMSHUS OpraHUYECKUX U
HEOPraHMYECKHUX BEUIECTB HA MEXaHUYECKUE CBOMCTBA KOCTEH (BUPTYyaibHO). I3MepeHne Macchl M pocTa CBOEro OpraHu3ma.

OCHOBHBIE IOHSTHS: ONOPHO-ABUTATEIIbHBIN arapaT. ¥ TOMJICHHE, CTaTUYecKas U TMHAaHMUYecKasi paboTa MBI MBIIIIBI
AHTArOHUCTHI U CUHEPTUCTBHI.

YMeHusi: onpenensiT KOCTH MO BHEIIHEMY BUAY M PACIHOJIOKEHHIO B CKEJIETE, OMPENEIATh MPUHAIIECHKHOCTh MBIIIIBI K
OTPE/ICIICHHOM IPyMIIe U OMUCKHIBATH €€ (PYHKIIUIO.

ITPEAMETHBIE PE3VJIBTATBI ObYUYEHM A

VYyammecs T0DKHEI 3HATE:

— YAaCTH CKEJIETA YEJIOBEKA;

— XMMHUYECKHM COCTaB, CTPOCHUE U KJIACCU(PUKAIIUIO KOCTEH;

— CTPOCHHME CyCTaBa U KJIaCCH(UKAIIUIO COCTMHECHUN KOCTEH;

— OCHOBHBIE CKEJICTHBIE MBIIIIbI U UX TPYIIIHI.

Yuanuecs 10JKHbBI YMETh:

— pacmno3HaBaTh YaCTHU CKeJIeTa Ha HATJISIHBIX TOCOOMSIX U )KUBOM YEJIOBEKE;

— HaXOJUTh OCHOBHBIE MBIIIIBI HA HATVISIAHBIX MOCO- OMSAX M JKMBOM YEJIOBEKE; — HAXOJUTh CYCTaBbl HAa HArJISHBIX
IMOCOOHUSIX U 5KUBOM YEJIOBEKE;

— OKa3bIBaTh MEPBYIO JTOBPAYEOHYIO MOMOIIH TIPH MEPEIOMax, BEIBUXAX, PACTSHKCHUSIX U yIIHOaX.



Paznen 6. BHYTPEHHAA CPEJA OPTAHU3MA (4 yaca). I[loHsTHs «BHYTpEHHSA cpefiay U «roMeocTas». TkaHeBas
KUaKocTb. KpoBb, €€ COCTaB M 3HAUEHHE B OOECIIEUEHUM >KU3HEACITEIBHOCTH opraHu3Ma. KIeTouyHble 31€MEHThl KPOBH:
SPUTPOLIUTHI, JIEHKOLUTHI, TpoMOOIUTHI. [1nazma kpoBu. CBepThiBanue KpoBH. I'pymnbl kposu. Jlumda. UMmynurer. Amneprus.
WNudexkunonnsie 3aboneBanus. [Ipenynpenurensasie npuBuBku. JleueOubie chiBopoTkH. [lepenuBanue xpoBu. *JloHopcTBO. *
3unauenue padort JI. [lactepa u Y. 1. MeunukoBa B 0071aCTH HIMMYHHTETA.

JleMoHCTpanus cxeM, NOCBSIEHHBIX COCTaBY KPOBHU, IpyliaM KpOBH.

JlabGopaTopHble U MpakTHYecKHe padoThl. M3ydyeHne MUKPOCKOIMYECKOr0 CTPOECHHsI KpoBHU. BupryanbHas nmabopaTopHas
paboTa 1o ornpeneaeHUI0 rpynn KpoBH. I'eMon3 s3puTpouuToB (BUPTYaIbHO). *OmpeneneHie Macchl KpOBH 10 TOKA3aTEN0 MaCChl
Tena COOCTBEHHOT'O OpraHU3Ma.

OcHOBHBIE NOHATHS: BHYTpeHHssA cpeaa. ['omeocras. KpoBe. @opmeHHble 31emeHThl KpoBH. Ilmasma. CeiBopoTKa.
Nmmynuter. ['pynmnsl KpoBU. AHTUTEH. AHTUTENO0 (MMMYHOTIJIOOYIIHH).

YMeHus: onuchiBaTh 0COOEHHOCTH I'PYII KPOBU, MEXaHU3M CBEPTHIBAHUSA KPOBU U UMMYHUTETA.

ITPEJIMETHBIE PE3VYJIbTATHI ObYUEHUW A

Yuyammecs 101KHbBI 3HATh:

— COCTaB BHYTPEHHEHN CpEIbl OpraHU3Ma;

— KJaccu(pUKAIMIO BUIOB UMMYHHUTETA M COCTaB UMMYHHOU CHCTEMBI,

— TPYIIIBI KPOBU U UX OCOOCHHOCTH;

— CYIIHOCTh IPUBHUBOK M UX 3HAUYEHUE.

Yuanuecs 10JKHbI YMETh:

— Yy3HaBaTh KIETKM KPOBU M CPaBHUBATh HUX MEXAY COOOW MO pazUYHbIM MpHU3HAKaAM; — OOBSICHITh MEXaHU3M
CBEPTHIBAaHUS KPOBH;

— OOBSCHATH NPUHIIMIIBI IEPEIIMBAHUS KPOBH.



Paznen 7. TPAHCIIOPT BEIIECTB (4 uaca) Cepaiie, €ro CTpO€HUE U PETYJIALUS JeITeTbHOCTH, OOJIBIION U MaJIbIi KPYTH
kpoBooOpaienus. Cepaeunsiii uki. CTpoeHHE BEHO3HBIX U apTepUaibHbIX cocyl0B. JIuMpoobpaienue. /[BrxeHne KpoBu 1o
cocynam. Kpossinoe nasnenue. *Perynsuusa naBnenus. [lynbc. *3a0oneBanust opraHoB KpoBOOOpAILIEHUS, UX TPEYIPEKICHHUE.

JleMoHCcTpanus Mojienielt cepiia YenoBeKa, CXeM CTPOSHUS KJIETOK KPOBU M OPraHOB KPOBOOOpAIICHUSI.

JlabopaTopHble W MpakTHYecKue padoThl. [3MepeHue KpoBsiHOro naBieHus. OmnpeneneHue MyJibca M MOACYET 4Yucia
CEpJIEYHBIX COKpALIEHUN 10 U mociie (pu3ndeckoil Harpy3ku. *Pacuer MUHYTHOro oObeMa KpOBOTOKA IO MOKAa3aTeNsIM yJbca
COOCTBEHHOI'0 OpraHu3Ma.

OcHoBuble noHaTHs: aptepun. Bensl. Kanumisipel. KpossiHoe naBnenue. Ilynbe. CepaeyHblil UKIL.

YMeHHUsI: ONUCHIBATH PETYIISIUIO pabOTHI cep/iia, ¢ha3bl CEPACUHOTO IUKIIA U MEXaHU3M JIBUXKEHUS KPOBHU I10 COCYIaM.

[MPEAMETHBIE PE3VYJIbTATBI OBYUYEHM A

VYuammecs T0DKHEI 3HATE:

— MEXaHU3M TPAHCIOPTa BEIIECTB B OPraHU3ME;

— KJIaCCU(UKALIMIO COCYJ0B OPraHU3Ma;

— CEPJACYHBIN UK ¥ IPUHITUIIEI pabOThI CEplIa.

VYuamuecs 101KHbl YMETh:

— U3MEPSTH MYJIbC U KPOBSIHOE JIaBJIICHUE;

— OKa3bIBaTh MEPBYIO JIOBPAYEOHYIO MOMOIIL MPU PA3TUYHBIX BUAX KPOBOTECUCHHUSI.

Paznen 8. JIBIXAHUE (4 yaca). IlorpeGHOCTH Opranu3ma 4yesioBeKa B KUCI0poe Bo3iyxa. OpraHbl JbIXaHUs, UX CTPOCHUE.
JlpixaTenbHble ABMKEHUS. ['a3000MEeH B JIETKUX, TKAHX; IEPEHOC Ta30B SPUTPOLMTAMH U IIIa3MOM KpoBU. Perymnsuus apixaHusl.
['uruena opranoB AbixaHus. 3a00yeBaHusl OpraHoB AbixaHus. MHpekmonnsie 3a00neBanus. [ '010coBoil anmnapar.

JleMOHCTpauuss MOJENEW TOpTaHW, JIETKUX; CXEM, WUIIOCTPUPYIOIIUX MEXaHU3M BJIOXa W BBIJOXA; IPUEMOB
HCKYCCTBEHHOTO JIbIXaHHS.

[TpakTnueckue paborel. OmnpeneneHre 4acTOThl JbIXaHUS U €ro CBS3b C MylbcoM. *Ompenenenune odbema JIErOYHOU

BEHTWISILIUHU I10 TIOKA3aTEeJsIM YacCTOTHI IBIXaHUS 10 U TIOCIIE HArPy3KH.



OcCHOBHbBIE MOHATHUS: JIbIXaHUE. JIpIXaTeabHbIA UK. JKU3HEHHAs €eMKOCTh JIErKuX. BO31yXOHOCHBIE Ty TH.
YMeHus: ONMUCHIBaTh MEXaHU3M BHEIIIHETO JIBIXaHUs U ra3000MeHa, pacCUMUTHIBATh )KM3HEHHYIO €MKOCTh JIETKHUX.
ITPEAMETHBIE PE3YJIbTATBI ObYUYEHIA

Vyammecs J0JKHBI 3HATH:

— COCTaB U CTPOECHUE JbIXAaTEIbHOW CUCTEMBI U JIBIXaTEIBHOTO aliapara,

— Mepbl NPOUITAKTUKY 3a00JI€BaHUM IbIXaTEIbHON CUCTEMBI.

VYyamuecs T0MKHbI yMETh:

— 00BACHATH MEXAHU3M JIbIXaHHS U Ta3000MeHa;

— OKa3bIBaTh MEPBYIO JIOBpaue€OHYIO MOMOIIb YTOTAIIIEMY U IPU OTPaBJICHUH YeJIOBEKa yrapHbIM I'a30M.

Paznen 9. IIMILIEBAPEHMUE (6 wacoB). IlurarenbHble BemecTBa U MUILEBbIE MPOAYKTHI. [loTpeOHOCTH YemoBeka B MULIE
Y NATaTENIbHBIX BemecTBax. llumeBapenne. CTpoeHre U PyHKIMU OpraHoB nuileBapeHus. [IuieBapurenpHble Kene3bl: eYeHb
U TO/DKENyJOYHas >keje3a. JTambl mpolieccoB nuieBapeHus. *MccnenoBanust WM. I1. TlaBmoBa B o06iacTu muIeBapeHuUs.
JleMoHCTpanus MOJENH Topca YeJI0BEKa ¢ BHYTPEHHUMH OpraHaMH U Tonorpaduu MocieIHuX, MyJIsKed BHYTPEHHUX OPraHoB.

JlabopaTopHbie U MpakTHUeckue padoThl. Bo3znelcTBre Kelmy04yHOro coKa Ha OCJIKH, CIIOHBI Ha Kpaxmall (BUpTyaibHas
paborta).

OcHoBHbI€ OHATHS: TiUIIeBapeHue. [lumeBapurensubiid kaHam. [IumeBapurenshbie xkene3sl. DepMmenTsl. [lepucranbTuka.
BcacsiBaHue.

YMeHus: ONUCHIBATH 3TAIbI MUILIEBAPEHUS U COCTAB MUIIEBAPUTEIBHBIX COKOB, XapaKT€pHU30BaTh MMPOLECC BCACHIBAHUS.

ITPEJMETHBIE PE3YJIbTATBI ObYUEHNM A

VYuyanuecs J10JKHBI 3HATh:

— COCTaB, CTPOCHUE U (DYHKIIMOHUPOBAHUE TTUIIICBAPUTEIHHON CUCTEMBI U MHUINEBAPUTEIHLHOTO anmnapara;
— PACIOJIOKEHUE OPTraHOB MUIEBAPUTEITLHON CUCTEMBI HA )KMBOM YEJIOBEKE;

— MephI MPODHMITAKTUKY 3a00JICBaHUH MUIICBAPUTEILHOU CHCTEMBI.



anumec;l JOJIDKHBI YMCTh!
— XApPaKTCPHU30BATh IMMPOLHCCC IMTMIICBAPCHHUA B PA3JIMYHLIX OTACIAX HI/IIHCBapI/ITGJILHOﬁ CHCTCMBI,
— HaXOJIHWUTb OpPIraHbI HHHIGBapPITCJIBHOﬁ CUCTCMbI HAa pPUCYHKAX U MYJIAKAX.

Pasnen 10. OBMEH BEILIECTB WM OHEPTUM (3 waca). OOmas xapakTepuCTHKa OOMEHa BEIIECTB U JHEPIUU.
[InacTuyeckuii U S3HEpreTUYecKuii 0OMEH, UX B3aUMOCBsI3b. OOMEH BO/Ibl, MUHEPAJIBHBIX BEIIECTB, OCIIKOB, ’KUPOB U YTIEBOJOB U
ero perynsuus. Hopmbl u pexxum nutanusi. PanmonansHoe nutanue. Butamunsl. X ponas B 0OMeHe BeliecTB. | MITOBUTaAMHUHO3.
['unepBuTamMuHO3.

JlaGoparopHble U pakTHUecKue padboThl. OnpeseneHne HOpM pallMOHATILHOTO MUTAHUS U pacyeT palioHa MUTaHMUSL.

OcHOBHbIE MOHATHS: OOMEH BellecTB U 3Hepruu. Ilnactuyeckuii oOMeH (accuMUISIUs, aHA0O0IN3M). DHEPreTUYECKUI
0o0OMeH (AMCCUMUIIALINS, KaTabOIU3M).

VYMeHus: paccuuThiBaTh NOTPEOHOCTH YEIOBEKA B MUTATENbHBIX BEIIECTBAX U YIHEPTETUUECKUN IKBUBATICHT OEIKOB, JKUPOB
1 yriaeBoaoB. ONMchIBaTh 3Tallbl 0OMEHa OEJIKOB, )KUPOB U YIJIEBOJIOB U POJIb BUTAMUHOB U MUHEPAJIbHBIX BELIECTB.

ITPEJIMETHBIE PE3VJIBTATBI ObYUEHNM A

Yuyamuecs J10JKHBI 3HATh:

— 0COOCHHOCTH IJTACTHYECKOTO U SHEPIeTHICCKOr0 OOMEHa,

— POJIb U 3HAYCHUE BUTAMHUHOB.

Yuanuecs 10JKHbBI YMETh:

— BBISIBJIATH MPU3HAKU HAPYIICHUS 0OMEHA BEIIECTB U SHEPTHUH.

Paznen 11. BBIAEJIEHUE (2 waca). Koneuynsie mpoaykTsl oOMeHa BemecTB. Opransl BeieneHus. [louku, ux cTtpoeHune u
¢bynkuun. O6pazoBanre Moud. Poib KOXM B BBIJICICHHH U3 OpPraHW3Ma MPOIYKTOB OOMEHA BEMIECTB. 3a00JIEBaHMSI OPTaHOB
MOYEBBIJICTICHUS W WX Tpeaynpexnaenue. [lemoncTtpamus monenu modek. OcHoBHble TOHATHS Brigenenne. dumbrparus.
PeabcopOrus. [leppuunas moya. Bropuunas Moya.



YMeHus: OIMChIBATh (1)8,351 06p3.30BaHI/IH MOYH U MCCTO UX IIPOTCKAHMUA.

ITPEIMETHBIE PE3VJIBTATBI ObYUEHIM A

VYyamuecs J0JKHbBI 3HATh:

— COCTaB, CTPOCHHE U (DYHKIIMOHUPOBAHUE BBIACIUTEIHLHON CHCTEMBI,
— Mepbl MPOo(UIIAKTUKY 3a00JI€BAHU MOUYEBBIICTUTEIBHON CUCTEMBI.

Pazpen 12. [IOKPOBbBI TEJIA (2 yaca). CrpoeHue u (pyHKIUU KOXHU. Poiib KOXKM B TEMJIOPEryJsluU. 3aKaJuBaHUE.
['uruennueckuie TpeOOBAHMS K Ok 1€, OOYBHU. Y X0/ 3a KOXKEH, BOJIOCAMU M HOTTSIMU. 3a00JI€BaHUSI KOXKHU U UX MPEIYTPEKICHHE.

JleMOHCTpanusi CXeM CTPOEHHSI KOXKHBIX IOKpPOBOB 4enoBeka. I[IpomsBoanbie KokH. OCHOBHBIE TOHSTHS:  KOXa.
[IpowusBoanbIe 3nMAEpMHuca. TepMoperynsanus.

YMeHUs: ONHUCHIBATH CTPOCHHUE KOXKH, KIACCU(PUIIMPOBATH MPOU3BOAHBIC AMUJECPMHUCA. XaPAKTEPU30BATh POJIb KOXKHU B
TEPMOPETYJISALINH.

ITPEJIMETHBIE PE3VJIBTATBI ObYUEHNM A

Yyammecs J10JKHBI 3HATh:

— CTpOEHHUE U (PYHKIIUU KOXKHU;

— THTHUCHUYECKHUE TPEOOBAaHMS 110 YXOY 32 KOXKEH U IMIPOU3BOIHBIMHU SITHICPMHUCA. Y YaIUeCs JOKHbBI YMETh:

— OOBSCHATHh MEXaHU3M TEPMOPETYJISLINH;

— OKa3bIBaTh MEPBYIO I0BpaueOHYIO MOMOIIb MPU paHax, 0’KOrax 1 0OMOPOKEHUSX, COJIHEUHBIX U TEIJIOBBIX yaapax.

Paznen 13. PASMHOXEHUE U PA3BBUTHUE (3 waca). Cucrema opraHOB pa3MHOXKEHUS; CTpoeHue U rurueHa. Uudexmun,
nepeaaronirecs mososbM myteM. BUY. [Ipodunaktuka CITM/{a. OnmnogorBopenue. BuytpuytpoOHoe pa3sutue, possl. Jlakraims.
Poct u pa3Butue pedenka. *IlnannpoBanue cembu. *HacnenactBennsie 3a0o0eBanns. MeIUKO-TeHETUYECKOE KOHCYJIbTUPOBAHUE.
Brnusaue Ha opraHusMm peOeHKa KypeHHs, ajIKOTOJs, HApKOTHKOB. DTambl OHTOTeHe3a denoBeka. *Kpuruueckwe mnepuossi



oHtoreHe3a. OcHoBHBIC NTOHATUS PasMmuoxeHue. PasButue. OHTOTrEHE3. OHJIOIIOTBOpeHI/IG. Pocrt. Ilonosoe CO3pCBAaHUC. ITonoBas

3pCIIOCTh. dusnonoruyecKas 3PCIIOCTD.
YMeHus: p336I/IBaTB OHTOI'CHE3 YEJIOBEKA Ha ATAIlbl U ONMMCHIBATh MX OCOOCHHOCTH.

IMTPEAMETHBIE PE3VJIbTATBI ObYUEHUW A

VYuammecs T0/DKHEI 3HATE:

— COCTaB, CTpOCHUE U (DYHKIIMOHUPOBAHUE MOJOBOI CUCTEMBI;

— OCHOBHBIE 3TaIbl SMOPHOHAIILHOTO M MOCTAIMOPHOHAIBHOTO Pa3BUTHS YEJIOBEKA.

Paznen 14. BBICIIAA HEPBHAS HAEATEJIBHOCTDL (8 uacoB). Pednexkc — ocHOBa HEpPBHOW AESATEIHHOCTH.
*Uccnenoanus 1. M. Ceuenosa, U. I1. [TaBnosa, A. A. Yxtomckoro, I1. K. Anoxuna. Buasl pedaexkcoB. @opMbl MOBEIECHHUS.
Oco0eHHOCTH BBICIHIEH HEPBHOW JEATEIBHOCTH M MOBeAcHUs 4enoBeka. [loHsTHEe O cUrHalbHBIX cucTeMax. [lo3HaBaTenbHbIC
npoueccel. Buumanue. Topmoxkenue. Tunbsl HepBHOU cucTeMbl. Peub. Meiuienue. Co3nanne. buonornueckue putmsl. CoH, €ro
3HaY€HUE U rurveHa. [ uruena ymcrBeHHoro tpyna. [lamsate. Omouun u uyBcTBa. OCOOEHHOCTH ICUXUKHU YesloBeKa. TemnepameHT
u xapaktep. CnocoOHOCTH M 0JIapEHHOCTh. MEXKIMYHOCTHBIE OTHOIIEHUS. PO 00y4eHuUst ¥ BOCIIUTAHUS B Pa3BUTHUU TTOBEICHUS
Y IICUXUKH YEJIOBEKA.

OcHOBHBIC TOHATHS: BBICIIIAs HEPBHAS JEATEIHHOCTD. Y CIIOBHBIN pediiekc. besycnoBubiii pediekc. Uuctunkr. CurHanbHas
cucrema. Mpinenue. Coznanue. TemnepaMeHT.

YMeHus: xapakTepu30BaTb OCOOEHHOCTH BBICIIEH HEPBHOW JESATEIBHOCTH YEJIOBEKa, OMUCHIBAaTh OCOOEHHOCTHU

TEMIICPAMCHTOB.

[MPEIMETHBIE PE3VYJIbTATBI OBYUYEHU A

VYuammecs T0JKHBI 3HATh:

— 0COOCHHOCTH BBICIICH HEPBHOM JIEATEILHOCTH YETIOBEKA;
— OTJIMYHSI YCIOBHBIX M 0€3yCIOBHBIX PE(IIECKCOB;



— 3HA4YCHHUC CHA U CT'0 (1)3.31)1;

— BHUABI IIaMSTH.

yanII/ICC}I HOJIDKHBI YMCTb!

— BBLJICJIATH IMTPHU3HAKH IICUXHWKHW YCIIOBCKA,

— XapaKTCPU30BaATb THUIIbI BBICIIICH HepBHOﬁ ACATCIbHOCTH.

Paznen 15. UEJIOBEK U EI'O 3J]IOPOBBE (6 ywacoB). Ilonsitue o 310poBOoM oOpase Ku3HU U 310poBbe. CoOIItoeHuE
CaHUTAPHO-TUTMEHUYECKUX HOPM M TIpaBWJI 370pOoBOro oOpasza >ku3Hu. OkazaHue IMepBON JOBpaueOHON MOMOIIM TIpH
KPOBOTEUYECHHUH, OTPaBJICHUU (MHUIIEBBIMU TMPOJYKTaMU M YrapHbIM Ta30M), CIACEHUW YTOMAIOIIEro, TpaBMaX, OXorax,
O0OMOpOKEHUHU. YKpeIIieHUE 370pOBbS: JBUTaTEIbHAs aKTUBHOCTb, 3akanuBaHue. DakTopbl pucKa: CTpecChl, TUMOJAUHAMUS,
nepeyromieHue. BpeaHbie MpUBBIYKY, UX BIMSHUE HA 310pOBbe UenoBeka. UenoBek u okpy:xaromias cpena. Okpyxaromas cpeaa
KaK UCTOYHUK BelecTB v 3Hepruu. Cpena odutanus. [IpaBusa moBeneHus 4eI0BEKa B OKpYKaroIIel cpee.

JlaGopatopHble U MpakTUyeckue padoThl. M3yueHue MpUeMOB OCTAHOBKU KANUJUISIPHOTO, apTEPUATILHOTO M BEHO3HOTO
KpOBOTE€UEHUM. * AHAJIU3 U OlleHKa BIUSHUS (PaKTOPOB OKPYKAIOIIeH cpeibl, (haKTOPOB pUCKa Ha 3I0POBKE.

OCHOBHBIC TIOHSTHSA: 30pOBbE. 3M0POBBIA 00pa3 xku3HU. Bpenusie npuBbruku. CTpecc. YMEHHS: OKa3bIBaTh MEPBYIO
MEUIIMHCKYIO TIOMOIIb TIPH TpPaBMax, MOBPEKICHHUSIX, OOMOPOKEHHUSX, OXKOTax, KPOBOTECUCHHSX, OTpaBiieHUsX. OMUCHIBATH
BIIMSIHUE HA OPraHW3M BPEIHBIX MPUBBIYEK. XapaKTEpPU30BaTh POJb JBUTATEILHON AKTUBHOCTH M (DU3WYECKON HArpy3Kd B
COXPaHEHUH 3/I0POBBSI.

ITPEJMETHBIE PE3YJIbTATBI ObYUEHNM A

Yyamuecs 1OJKHBI 3HaTh:

— IPUEMBI PALMOHAIIBHON OPTraHU3aluy TPyAa U OTAbIXA;

— HEKOTOpbIe 00JIC3HH YEIIOBEKA U UX TIPUIHHBI,

— BJIMSHHE QJIKOTOJISI, HHKOTHHA M 00pasa )KM3HU Ha 37I0POBbE.
Yuammecs T0JKHbBI YMETh:



— co0r01aTh HOPMBI JIMYHOM TUTUEHBI U TPOPUITAKTUKY 3200JI€BaHU;
— OKa3bIBaTh MEPBYIO TOBPAYEOHYIO TTOMOIIIb.

METAIIPEAMETHBIE PE3YJIbTATBI ObYUEHUA

VYyamuecs T0MKHbBI YMETh:

— IUTAaHUPOBATh COOCTBEHHYIO YUE€OHYIO JIESITEILHOCTh KaK CaMOCTOSATENIBHO, TaK U MOl PYKOBOJCTBOM YUUTEJIS;
— y4acTBOBAaTh B COBMECTHOM JI€SATEILHOCTH;

— paboTaTh B COOTBETCTBUH C ITOCTABJICHHOM 3a/1aueii;

— BBIJICJISITH TJIaBHBIEC U CYIIECTBEHHbBIC MPU3HAKUA MOHSATHM;

— OMUCHIBATh 0OBEKTHI; — OCYIIECTBIATH MOUCK U OTOOP MHPOPMAIIMHU B PA3JIMUHBIX UICTOUHHKAX;

— BBISIBJISITh IPUYMHHO-CJICICTBEHHBIE CBSI3U;

— OILICHUBATH CBOIO PA0OTY U JEATEIBHOCTh OJTHOKJIACCHUKOB.

JIMHHOCTHBIE PE3VYJIBTATBI ObYUYEHUA

— @opMHpOBaHNE OTBETCTBEHHOI'O OTHOILIEHUS K yueoe;

— (hopMHpOBaHHE LIETOCTHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHMUS;

— (hopMHpoBaHUE CO3HATEIBHOCTH, OTBETCTBEHHOCTH M YBAXKUTEJILHOTO OTHOILLIEHUS K APYTUM JIO/SIM;
— (QopMupoBaHME KOMMYHUKATUBHOW KOMIIETEHIINY;

— (QopMUpOBaHUE OTBETCTBEHHOTO OTHOIICHUS K 3/I0POBBIO (CBOEMY U IPYTHUX JIIOJIEH).

Pe3epBHOE Bpemsi — 4 yaca.

KPUTEPUU OLITEHKM KAUECTBA 3HAHUI



JlOCTHKEHUS] JTMYHOCTHBIX PE3Y/IbTaTOB OLIEHMBAIOTCS Ha KayeCTBEHHOM YpoBHE (0e3 ormerok). CPpopMUPOBAHHOCTH
METANpPEAMETHBIX M IMPEIMETHBIX YMEHUH OLIEHMBAeTCs B Oayuiax MO pe3yjbTaTaM TEKYIIEero, TEMaTHYECKOrO U HTOrOBOIO
KOHTPOJIAA, @ TAKXKE [0 pe3yJIbTaTaM BBINOJIHEHUS JAOOPATOPHBIX U MPAKTUUECKUX padoT.

TPEBOBAHHMA K YPOBHIO ITIOAI'OTOBKM YUAIINXCA, 3SAKAHUNBAIOIINX 8 KIIACC B PE3VJIBTATE
N3YUYEHUA TTPEAMETA YUAIIMECSH 8 KIIACCA NOJDKHBI: 3HaTh/mOHNMATH (OOIIENHTEIUICKTYyIbHBIE KOMIIETEHITHH )

* 0COOCHHOCTHU CTPOEHHUA U (PYHKIIMOHUPOBAHUS OpTraHU3Ma YeJIOBEKa;

* pyHIaMeHTaIbHbIE MOHATHS AHATOMUU U (PU3UOJIOTHH;

* IPUHLUIIBI OKa3aHUs IIEPBOM MEIULMHCKON TOMOILY;

YMETh

* [10JIb30BATHCS 3HAHUEM aHATOMUU U (PU3UOJIOTUU JJI1 OOBICHEHUS C MATEPUAIMCTUYECKUX MO3UINI MEXaHU3MOB paOOThI
OpraHu3Ma 4YeJOBEKa;

* 1aBaTh ApI'YMEHTUPOBAHHYIO OIIEHKY HOBOW MH(POpPMaLIUU 10 OMOJIOTUYECKHUM BOIIPOCAM;

* paboTaTh C MUKPOCKOIIOM U OINPEAENISITh TKAHU OpPraHU3Ma KUBOTHBIX U YEJIOBEKA;

* paboTath ¢ yueOHON U HAYYHO-TOMYJISIPHOM JIUTEPAaTypOi, COCTABIIATH IUIaH, KOHCIIEKT, pedepart;

* BJIAJICTh SI3BIKOM IIPEAMETA.

IIpeameTHblIe pe3yabTaThl 00y4eHHUs

VYyammecs T0/KHBI 3HATh:

— NpUEMBI PALIMOHAJILHON OPraHU3aluy TPyAa U OTAbIXA;

— OTpHULATENBHOE BIUSHUE BPEIHBIX IPUBBIUEK.

VYyamumecs J0IKHbI yMETh:

— co0MI0aTh HOPMBI JINYHOM TMTUEHBI U TPOPUITAKTUKH 3a00JI€BaHU;
— OKa3bIBaTh MEPBYIO JOBPaYCOHYIO MOMOIIb.

MeTanpeaMeTHbIe pe3yJbTaThl 00y4eHUs
Yuamuecs I10KHbI YMETh:



— MJIAaHUPOBATh COOCTBEHHYIO YUEOHYIO JACSITEIBHOCTD KaK CAMOCTOSITENILHO, TAK U MO PYKOBOJICTBOM YUUTEIIS;
— Y4acCTBOBAaTh B COBMECTHOM AEATENBHOCTHU (paboTa B MajbIX TPYIIax);

— paboTaTh B COOTBETCTBUHU C MTOCTABICHHOW 3a/1auei, TUIAHOM;

— BBIJICTISAITH TJIABHBIC U CYIIECTBEHHbIC MPU3HAKHU TOHSTHIA;

— COCTaBIIATh ONUCaHUE OOBEKTOB;

— COCTAaBJIATh MPOCTHIE U CIOKHBIE IIJIAHBI TEKCTA;

— OCYILECTBJISITh TOUCK ¥ 0TOOP MHGOPMAIIUU B TOTIOTHUTEIBHBIX HICTOUHUKAX;

— BBISIBJISITh IPUYMHHO-CJICICTBEHHBIE CBSI3H;

— paboTaTh CO BCEMU KOMIIOHEHTAMHU TEKCTA;

— OLICHHUBATh CBOIO pabOTy U AESATENBHOCTh OJHOKIACCHUKOB.

JIMYHOCTHBIE Pe3yJbTATHI 00yUeHUs

— (opMUpPOBaHKE OTBETCTBEHHOTO OTHOIICHUS K YUCHHIO, TPYAY;

— (opMUpOBaHUE IIETOCTHOIO MUPOBO33PEHUS;

— (opMUpPOBaHNE OCO3HAHHOCTU U YBAKUTEIBHOTO OTHOIICHUS K KOJUIEraM, IPYTUM JTIOJISIM;
— (opMUpOBaHNE KOMMYHUKATUBHOW KOMIIETEHIIMH B OOIIIEHUH C KOJIJIETaMH;

— (opMUPOBaAHNE OCHOB IKOJIOTUUECKON KYJIbTYpPHI.

JInst moBbIlLIEHUsT 00pa30BaTENbHOTO YPOBHS M IMOJYYEHHUS HABBIKOB MO MPAKTUYECKOMY HCIOJIB30BAHUIO MOJYYEHHBIX
3HAHUI MPOTrpaMMOM MpeayCMaTPUBAETCS BBINOJHEHUE psAlia J1abOpaTOPHBIX PabOT, KOTOPbIE MPOXOAST IMOCHE MOAPOOHOro
MHCTPYKTaXa U 03HAKOMJICHMSI YYallIMXCs C YCTAHOBJICHHBIMU MTPaBUJIaAMU TEXHUKU O€30IaCHOCTH.

TemaTnueckuii miiad 1 8 Kiacca
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Tema

Komn-Bo
4acoB

XapaKTepI/ICTI/IKa BHOOB ACATCIIBHOCTHU YHAITUXCA

Tema 1. MecTo 4eJioBEKA B CUCTEME
OpraHnYeCcKOTro MHUpa

OOBICHSAIOT MECTO YeJOBEKa B CHCTEME OPTaHMYECKOTO MHUpA.
JIoKa3pIBAlOT POJCTBO 4YEIOBEKA M JKUBOTHBIX. (CpaBHUBAIOT
CTPOCHHE YEJIOBEKa M YEJIOBEKOOOpa3HBIX 00€3bsiH. JlearoT BHIBO
00 OTIMYUTEIBHBIX OCOOCHHOCTSIX 4YeEJIOBEKa. Brinessror
OMOJIOTHYECKHE M  COolMajbHbIE  (haKTOpBl  AHTPOIOTEHE3a.
XapakTepu3yloT OCHOBHBIE H3Tallbl aHTpoIroreHe3a. OnpeaenstoT
OTJIMYUTEIIbHBIC 0COOCHHOCTH pac

Tema 2. OOmme cBeaeHUI O
CTPOCHUHU OpTaHWU3Ma YeIOBEKa.

OOBACHAIOT PEeAMET U 33Ja4d HayK O 4YeJOBEKE. XapaKTEepPHU3yIOT
KpaTKyl0 HCTOPHIO pa3BUTUS 3HAHUM O CTPOCHUM M (YHKLIHUIX
opranu3ma uyesjoBeka. ONHUCHIBAIOT BKJIaJ OTEYECTBEHHBIX U
3apyOeXHBIX YYEHBIX B pa3BUTHE 3HAHUM O CTPOGHUU U
(GYHKIIMOHUPOBAHUH OpPTaHU3Ma YeJIOBEKa.

Bpiaenstor  ypoBHM  CTPYKTYpHOM  OpraHHU3alMu  OpraHu3Ma
yenoBeka. COCTaBIAIOT cxeMy KiacCU(pUKalMU TKaHEHd M ydarcs
pacno3HaBaTh pa3JUvHbIC TKAHW HAa PUCYHKaX U MUKpoOIpenaparax.
Knaccupunupyror no ¢GyHKIMM CUCTEMbl OpraHoB. PacrnosHaror
OpraHbl U CUCTEMbI OPIaHOB Ha PUCYHKaX U MYJISKaX U OMHUCHIBAIOT
uX (QYHKIIMOHAIPHOE HA3HAUYCHUE

Tema 3. KoopauHaius u peryisinus
byHKIINNA OpraHu3ma

OOBACHSIOT POJIb PETYJIATOPHBIX CUCTEM U MEXAHHU3MbI PETYIISALHNU
byHKIMNA. XapakTepu3yroT QYHKIIUU KeJie3 BHYTPEHHEH CEKpEIuu.
OnuceIBatOT MPU3HAKKA HAPYIIEHUS AEATEIbHOCTU OTAEIIBHBIX JKEJIE3
BHYTPEHHEU CEKpeLMU. BBIIEIAI0T OCHOBHBIE KOMIIOHEHTHI HEPBHOU
cuctembl. Kimaccuuuupyror HEpBHYIO CUCTEMY IO PACHOIOKEHUIO




U (QyHkiuu. PackpblBatoT (YHKIMH CIMHHOTO MO3Tra, Pa3iuyHBIX
OTZEJIOB TOJJOBHOTO MO3ra, CUMIIATUYECKOM U MapacUMIIATHYECKON
HEPBHOW cHUCTEMBbI. [IpOBOIAT CpaBHUTEIbHBIN aHAIN3 HEPBHOM W
rymopanbHOi perynanud. OnuchiBalOT pedIeKTOPHBIA MPHUHIIUIL
paboThl HepBHOM cucTeMbl. OMHUCHIBAIOT CTPYKTYPHBIE KOMIIOHEHTHI
u paboOTy OpPraHoB YyBCTB Kak dyacTedl aHanmu3atopa. O6oOmaror
MepbI NPOPUIAKTUKY 3a00I€BaHUI OPraHOB YyBCTB

Tema 4. Ananuzaropsl

PackpbIBaloT B3aUMOCBSI3b CTPOEHMSI U (PYHKIMM  3pUTEIBHOTO,
CIIyXOBOT'0, OOOHSTENBHOI0, OCA3aTEILHOTO aHAJIN3aTOPOB.
OOBSACHSIOT TPUHLUN PadOTHI aHAIU3aToOpOB  (BOCIIPUSTUE
pazzipaxeHusi, MpeoOpa3oBaHUE €ro B HEPBHBIM UMITYJIbC U aHAJIU3 B
KOpE rOJIOBHOT'O MO3Ta).

Tema 5. Onopa u 1BUXKEHUE

XapakTepu3yrT COCTaB M (PYHKIMOHAJIIBHOEC Ha3HA4YCHHE OIOPHO-
JIBUTATEJILHOTO armapara. Pacrmo3HaloT Ha HarJBSIAHBIX TTOCOOMSX
4acTH CKeJieTa. XapaKTepU3YIOT COCTaB U CTPOCHHE KOCTEHl.
[IpuBonaT kiaccuUKAIMIO KOCTEH, X COCAWHEHUH M OCHOBHBIX
TPYIN COMATHYECKUX MBI, ONUCHIBAIOT CTPOCHHE U paboTy
MBI, Pacmo3HaloT Ha pUCYHKaX OCHOBHBIE CKEJIETHBIC MBIIIIIHI.
OOOCHOBBIBAIOT YCJIOBUS HOPMAJIbHOTO (HOPMHUPOBAHMS OMOPHO-
JBUTATEIBLHOrO anmapara. OCBauBarOT MPUEMbI TTIEPBOM MOMOIIH MPU
nepesioMax, BhIBUXax, YITH0aX U PacTsHKCHUSIX

Tema 6. BHyTpeHHss
OpraHusma

cpena

XapakTepu3yrT COCTAaB U CBOWCTBA BHYTPEHHEW Cpellbl OpraHu3Ma.
OnuceIBaloT cocTaB U CBOMCTBA KpOBU. [IpOBOISAT CpaBHUTEIBHBIN
aHaIU3 KIETOK KpoBU. OOBSICHSIIOT MEXaHU3M CBEPTHIBAHUS KPOBU U
OCOOEHHOCTH  KpPOBHM,  YYUTBHIBa€Mble  MpU  [EpPEIUBAHUM.




Knaccupumupyror Buasl uMMmyHutTeta. llpuBomst mnpumepsl
HapyuieHuss UMMyHUTeTa. OOBSCHAIOT CYIIHOCTh NMPUBUBOK U HX
3HAYCHUE

Tema 7. Tpancnopt BemecTs

XapakTepusyroT COCTaB U CTPOCHUE CEPACUHOCOCYIUCTON CUCTEMBL.
OnuceIBalOT CEepACYHbIA LHUKJ, JBUKEHUE KpPOBH IO COCYJAM.
[IpoBOIAT CpaBHUTENBHBIN aHAIW3 CTPOCHUS apTEpUd U BEH U
OOBSACHSIIOT OCOOEHHOCTH HUX CTPOCHHUSA C (PYHKIIMOHAJIBHOW TOYKHU
3peHus. OCBauMBalOT NPHUEMBI H3MEPEHMS IIyJbCa, KPOBSIHOIO
JaBJICHUS U NIEPBOM JOBpau€OHOM MOMOLIM NPU KPOBOTEUEHUSAX

Tema 8. JIpixanue

OnucelBalOT COCTaB M CTPOEHUE [bIXATENBHOM CHUCTEMBI U
IbIXaTeNbHOroO amnmapara. OINKWCBHIBAIOT MEXAHU3M JIBIXaHUA U
razooOMeHa. Pacrno3HarOT Ha HarJSIAHBIX TOCOOMSIX OpraHbl
IbIXaTeNbHOM cucTteMbl. OOOCHOBBIBAIOT FT€HETHUECKHUE TPEOOBaHMS,
HEOOXOAUMBIE JIsl OJIEPKAHUS 3I0POBbS IbIXaTEIbHON CUCTEMBI.
OcBauBaroT nMpueMbl OKa3aHUs MEPBOM TOBpadueOHOM MOMOIIU MPHU
CIIACEHUU YTOIAOIIETO U OTPABJICHUH YIapHBIM Ia30M

Tema 9. ITumeBapenue

XapakTepu3ylT COCTaB U CTPOCHUE MUIIEBAPUTEIBLHOW CHUCTEMBI.
OnuceIBalOT TMpOLECC THUILEBAPEHHUS B  Pa3JIUYHBIX OTHAEIaX
MUIIEBAPUTEIILHOU CHUCTEMBI. Pacno3natrot Oprassbl
MUIIEBAPUTEIILHON CUCTEMBbI Ha Tabnuiax u Mmyssbkax. HaswiBator
KOMITOHCHTBI MMUIIEBAPUTEIbHBIX COKOB. Jloka3pIBaOT
HEOOXOJUMOCTh  COOJIIOJICHUS ~ TUTUCHHYSCKUX  HOPM  JUIA
MOJIJIEP/KAHUS ONTUMAJILHOTO GyHKIIMOHUPOBAHUS
MUAIIEBAPUTEIILHOU CUCTEMBI




10

Tema 10. OOmeH BemecTs |
SHEPIUu

BBII[GJISII-OT OCHOBHBIC JTambl OOMEHA BCIICCTB W OJOHCPIrHHU B
OpraHu3Me. XapaKTepI/By}OT ocoOeHHOCTH OOMeEHa OTACJIbHBIX
BCIICCTB. PaCKpBIBaIOT 3HAYCHUC BUTAMHHOB, IIPUYHUHLI U IIPU3HAKHU
ABUTAMHWHO30B U THIIOBUTAMHWHO30B

11

Tema 11. Beigeneuue

XapakTepusyroT COCTaB, CTpOEHNE U (PYHKITMOHAIBPHOS HA3HAUYCHUE
MOYEBBIICIIUTSIILHON CHUCTEMBI. Pacnoznarot OpraHbl
MOYEBBLIACIIUTEIILHOM  CHCTEMBI HAa  HArIIAHBIX  IOCOOMSX.
OnuceIBaIOT MpoIecc MoueoOpa3oBaHus 1 ero dramnsl. [lepeduncsaior
u 00OCHOBBIBAIOT MEPBI poUIaKTHKA 3a00JIeBaHUit
MOYEBBIICIIUTEIILHON CUCTEMBI

12

Tema 12. IToxkpoBsI Tena

XapaktepusyloT crpoeHue u ¢yHkuuu koxku. Kimaccupuuupyror
NPOU3BOAHBIC DJMHUIECPMHCA W OIHUCHIBAIOT HX (YHKIIMOHAIHHOE
HazHayeHue. OOBSICHAIOT  MEXaHU3M  TEPMOPETyJSLMH U
3akanuBaHua. (OcBaWBalOT MpUEMbl TEPBOM NOMOIIM  NpHU
HNOBPEXKACHUAX  KOXHM, TEIUIOBOM M  COJHEYHOM  yJape.
OOGOCHOBBIBAIOT THUTMEHUYECKUE TPEOOBAHUS MO yXOAY 3a KOXKEH,
00YBBIO U OJEKIOU

13

Tema 13. Pa3mHOkKEeHUE U pa3BUTHE

XapakTepu3yroT COCTaB U CTPOCHUE MOJIOBOM CUCTEMBI. Pacnio3HaroT
Ha Ta0JuIax OpraHbl MOJIOBOM cHCTeMbl. ONMUCHIBAIOT OCHOBHBIE
dTambl  AMOPHOHAIBLHOTO M MOCTAIMOPHOHAIBHOTO  PAa3BUTHUS
yesoBeKa. XapakTepu3yIOT BO3PACTHBIC ATAIlbl Pa3BUTHUS YEIOBEKA

14

Tema 14. Bricias  HepBHas
JEATEeIIbHOCTh

Brigensitor ocoOeHHOCTH BBICIIEH HEPBHOM ESITEIIBHOCTH YEJIOBEKA.
CpaBHMBAIOT YCIIOBHbIE U O€3yCIIOBHBIE PEQIIEKChI, MEPBYIO U
BTOPYIO CUTHAQJIbHBIE CHCTEMBI. XapaKTEPHU3YIOT THUIBI HEPBHOU
cucteMbl. OOBICHSIOT 3HAYEHUE CHAa M OMNKCHIBAIOT €ro (hasbl.




Knaccupumupyror Buasl namaru. OOBICHSIIOT OCOOEHHOCTU
NICUXUKH YEJIOBEKa, CPABHUBAIOT OCOOCHHOCTH IICHXOJOTHYECKHIX
O0COOCHHOCTEH MYXYMH W JKeHIWH. J[aroT ompejeneHue crpecca,
nenpeccun. OnpenensoT 4 Thmna TeMIepaMeHTa YeoBeKa.

15

Tema 16. Yenoek u ero 310poBbe | 6 OcBauBaroT NpHeMbl PALIMOHAIBHON OpraHu3aluu Tpyaa U OTIbIXa.
O600maT 1 000CHOBBIBAIOT MPABUJIA U HOPMbI JIUYHON TMTHEHBI,
npopunakTuku  3abosneBaHuil. OcBaumBalOT NpUEMbl  NEPBOU
noBpayeOHOM momouiy. ONUCBHIBAIOT BJIMSHUE Ha  3/0pPOBbE
QJIKOTOJIs, HHMKOTHWHA, HE3A0pPOBOro o0pa3a JKHU3HH. YMEIOT
OOBSICHATH MPUHITUIIBI 3aKAIMBAHUS.

Pesepn 2

HUTOI'O 66 + 2 pe3eps 68

BUOJIOTI'US. 9 KITACC. O6uue 3akoHoMepHOCTH. (68 yacos (57 + *11), 2 yaca B He/eJI10)

COIEPXAHUE KYPCA

Beenenne (1 uac). Mecrto kypca «OOmiass OWONOTHS» B CHCTEME €CTECTBEHHO-HAYYHBIX AWCIHUIUIMH, a TaKXke B
Oouonornueckux Haykax. [lenp u 3amaun Kypca. 3HaueHUE TpeIMeTa 71l TOHUMAaHUSI TUHCTBA BCETO )KUBOTO, B3AMMOCBSI3H BCEX
gacTeir onocdepbl 3eMitH.

Paznen 1. Paznen 1. MHOroo6pasue u cBOMCTBA KHBOTO (2 "aca)

Tema 1.1. MHOI'OOEPA3HME XUBOI'O MHPA. OCHOBHBIE CBOMCTBA JXUBBIX OPTAHU3MOB (2 uaca).
YpoBHM oOpraHuzanuM >KUBOW Mpupoasl. KieTouHoe cTpoeHue oOpraHu3MoB, Hacensoommx 3emiaro. OOMEH BelecTB U



camoperynanus B Ouonormyeckux cucreMax. (CaMOBOCIpPOM3BENICHUE; HACJIEICTBEHHOCTh M HM3MEHYMBOCTH KaK OCHOBA
CYILIECTBOBAHMS KUBOM MaTepuu. Poct u pazsurtue. PazapaxxuMocTs; GopMbl u30MpaTeIbHON peaKIi OpraHU3MOB Ha BHEITHUE
BO3/IeHCTBUSI. PUTMUYHOCTD MPOLIECCOB KU3HEAEATEIbHOCTH; OMOJIOTMYECKHE PUTMbI M MX 3HAaYeHHe. JIMCKPETHOCTh >KUBOIO
BEIIIECTBA M B3aMMOOTHOIIIEHNE YaCTH U IIEJIOT0 B OMOCcHCcTeMax. DHEPro3aBUCUMOCTh JKUBBIX OPTaHU3MOB; (DOPMBI TOTPEOICHNUS
sHepruu. llapcTBa XKUBOW MPHUPOIBI, KpaTKas XapaKTEPUCTHKA €CTECTBEHHOW CHUCTEMBI KJIACCU(DHUKAIIMU KUBBIX OPTAHH3MOB.
BunoBoe paznooOpasue. JleMoHCTpaIust CXeM CTPYKTYPhI LIAPCTB KUBON TIPUPO/IBI.

[MPEAMETHBIE PE3VJIbTATBI OBYUEHU A

VYyamuecs: 10KHBI 3HATD:
— YPOBHM OpPraHU3aIUU KUBOM MPUPOJIBI;

— HAaYYHBIC TUCIUTIINHBI, U3yJaloNyue IPUPOIY Ha Pa3HBIX YPOBHSX;

— CBOMCTBA KUBBIX CUCTEM;

— IIapCTBa KUBOW MIPUPOBI, CHCTEMATHKY U TIPEICTABUTEIICH Pa3HBIX TAKCOHOB. Y4YaIluecs T0KHBI YMETh:

— JIaBaTh ONpEIeIICHNE YPOBHEH OpraHU3aIliy )KMBOTO M XapaKTePU30BaTh MPOIIECCHI, POUCXOAIINE Ha KAKIOM YPOBHE;
— MPUBOJUTH IPUMEPHI MPOSBIICHUN CBOMCTB KMBOT'O Ha KAXKIOM YPOBHE;

— JIOKa3bIBaTh MPUHAJJIC)KHOCTh OPTaHU3MOB K Pa3HbIM CUCTEMATHUYECKUM TPyIIIaM.

METAIIPEIMETHBIE PE3VJIbTATBI ObYYEHUA

VYyamuecs: 10KHBI yMETh:

— paboTaTth ¢ y4eOHUKOM, COCTaBJISITh KOHCIIEKT Maparpada;

— pa3pabaThIBaTh MJIaH-KOHCIIEKT TEMBbI, UCTIOJIb3YS pa3Hble HCTOYHUKH WH(POPMAIUN; — TOTOBUTH YCTHBIC COOOIIECHUS U

pedepartsl Ha 3aJaHHYIO TEMY;
— MOJB30BATHCS MOUCKOBBIMH cucTeMaMmu MHTepHeTa.

Paznen 2. CranoBnenue 6uonoruu kak Hayku (2 gaca). *Tema 2. 1. PABBUTUE BUOJIOI' MU (2 ygaca). buonorudeckue
HayKd O (opMe W CTpOeHWUU opraHu3MoB. PasButue cucremarnku. Pa3BuTue 3BONIOIMOHHBIX HaeH. ['ocmoacTBO B Hayke



IpeICTaBICHUNA 00 «M3HAYaIbHOM LIE€J€CO00Pa3HOCTI» U HEM3MEHHOCTH KUBOU npupoibl. Padbotel K. JIuHHEs no cucremaruke
pacTeHHi U KUBOTHBIX. [IpeacTaBieHue o JECTHULE KUBBIX CylecTB. DBotonnoHHas Teopus K. b. Jlamapka. Pabotsl KroBbe.
HemoHcTpauus buorpagun yueHsIx, BHECIINX BKJIaJ B Pa3BUTUE 3BOIIOLUMOHHBIX uaeil. XKusup u gestensHocts K. b. Jlamapka.

[TPEAMETHBIE PE3VYJIbTATBI OBYUYEHUA

Yyammecs 10JKHBI 3HATH:

— IPEACTABJIEHUS €CTECTBOMCIIBITATENIEH JOSAPBUHOBCKOM 3MOXHU O CYIIIHOCTH KUBOW MPUPOIBI;

— B3sAbl K. JInHHEA Ha cucTemMy )KMBOTO MHPA;

— ocHOBHbIe nonoxxenus reopuu K. b. Jlamapka.

VYuyamuecs 101KHbl YMETh:

— OLICHMBATh 3HaueHue 3BoJoLnoHHON Teopun K. b. Jlamapka asst pa3BuTHs OHOJIOTHH.

Paznen 3. Tema 3.1. TEOPUA Y. JAPBHHA O ITPONCXOXIEHNU BUJIOB ITYTEM ECTECTBEHHOI'O OTEOPA
(4 gaca). Ilpeanoceuiku BO3HUKHOBeHUs yueHusl Y. JlapBUHA: TOCTHKEHHS B OOJIACTH €CTECTBEHHBIX HAYK, SKCICIUIIMOHHBIN
marepuan Y. JlapBuna. Yuenue Y. /lapsuHa 00 nckycctBeHHOM oTOope. Yuenue Y. J[apBuHa o ectecTBeHHOM oTOOpe. Buag —
AJIIeMEHTapHasi SBOJIOIMOHHAS enuHMIa. BeeoOmas nHauBuayanbHas M3MEHUMBOCTh M M30BITOYHAS YMCICHHOCTH MMOTOMCTBA.
Bboprba 3a cyiiecTBoBaHME U €CTECTBEHHBIN 0TOOp. Buibl 60pr0bI 3a cymiecTBoBanue. [Ipeanocbuiku 60pb0bI 3a CYIIIECTBOBAHHE
1 €CTECTBEHHOT0 0TOOpa. *A. Yomiec u ero BKJIaja B pa3pabOTKy TEOPHUU €CTECTBEHHOT'O 0TOOpA.

Hemonctpanus. buorpadus Y. lapsuna. Mapuipyt u xkoHKpeTHble Haxonku Y. J[apBuHa BO Bpemsi MyTelIECTBHUS Ha
Kopabie «buriby.

[MPEIMETHBIE PE3VYJIbTATBI OBYUYEHU A

Yyamuecs 1OJKHBI 3HaTh:

— yuenue Y. J[apBuHa 06 HCKyCCTBEHHOM OTOOpE;

— yuenue Y. J[apBuHa 0 eCTECTBEHHOM 0TOOpE.

VYyanuecs T0MKHBI YMETh:



— XapaKTepHu30BaTh MPEANOCHUIKA BO3ZHUKHOBEHHUS 3BOJIONMOHHON Teopuu Y. JlapBuHa; — OIIEHMBATh OCOOCHHOCTHU
JOMAIITHUX KUBOTHBIX U KYJIbTYPHBIX PACTEHUH IO CPABHEHUIO C UX JUKUMH MPEIKAMU;

— ONPENENATh NOHATHUS «BUII» U IOILYJISLIHIY;

— XapaKTepU30BaTh IPUUMHBI OOPHOBI 32 CYIIECTBOBAHME;

— ONPEIENATh 3HAUYCHUE PA3TUYHBIX BUJIOB OOpHOBI 3a CYIIECTBOBAHUE;

— JlaBaTh OIIEHKY €CTECTBEHHOTO OTOOpa Kak pesyiabTara OopbObl 3a cymiectBoBanue. METAIIPE/IMETHBIE
PE3VJIbTATBI ObYUYEHUA

VYuyamuecs 101KHbl YMETh:

— BBIIIOJIHATE JIabopaTOpHbIE PadOTHI O] PYKOBOJACTBOM YUUTES;

— CpaBHUBAaTh, AHAIM3UPOBATH U JI€JIATh BBIBOJIBL;

— HAXOJWTh HYXKHYI0 HH(OPMAIUIO, UCIIOJIb3YS Pa3IMYHble HICTOYHUKU MH()OpPMALUK.

Paznen 4. CtpyktypHas U GyHKUIMOHANIbHAS OpPraHU3alus KUBbIX opranu3mMoB (10 yacos).

Tema 4.1. XUMUYECKAS OPTAHU3ALUA KJIETKU (2 waca). DineMeHTHBIN COCTaB KJIETKU. PacripocTpaHeHHOCTh
AJIEMEHTOB, UX BKJIaJ B 0Opa3oBaHME >KMBOM MaTepuu U OOBEKTOB HEKMBOM MpUpPObl. MaKkpO3IeMEeHTbI, MUKPOAJIEMEHTBI; UX
BKJIaJ] B 00pa30BaHUE HEOPraHMYECKHX M OPraHMYECKHX MOJIEKYyJ >KUBOro BellecTBa. HeopraHnuueckue MOJIEKYNbl >KHBOIO
BELIECTBA: BOJA; XMMHUYECKHE CBOMCTBA M Ouojormueckas pojib. CoJM HEOPraHMYECKUX KHCIOT, MX BKJIaJ B oOecreueHue
MPOLIECCOB JKU3HEACATENBHOCTH M TOJJEpKaHHe ToMeocTa3a. Pojb KaTMOHOB M aHMOHOB B O0O0ECHEUYEHHHM IHPOLECCOB
KU3HEAEATeNbHOCTH. OCMOC M OCMOTHYECKOE JABJIEHUE;, OCMOTHYECKOE NOCTYIUIEHHE MOJIEKYJ B KIIETKy. OpraHnyeckue
MoOJIeKyJibl. buosiornueckue mnoauMepsl — O€NKW; CTPYKTypHas opraHuzanus. OyHKIMM OENIKOBBIX MOJIEKYJ. YTIEBOIbI.
Ctpoenue u 6uosorudeckas poiib. JKupbl — OCHOBHOM CTPYKTYPHBIM KOMIOHEHT KJIETOUYHBIX MEMOpPaH 1 UCTOUHUK dHepruu. JIHK
— MOJeKybl HacaeacTBeHHocTH. Penymnukanusa JIHK, nepenaya HacnenctBeHHON MHPOpMAIMK U3 TOKOJEHHUS B MOKOJEHHE.
[lepenaua wHacnencTBeHHOW wuHpOpManMu #3 sapa B IwTomiasmy; Tpanckpunmus. PHK, crpykrypa u  QysHKium.
Nudopmarmonnsie, Tpancnoptheie, pubocomansubie PHK. JlemoHCTpanmst 00BEeMHBIX MOAENEH CTPYKTYpHOH OpraHu3aluu



OMOJIOTUYECKUX IOJIUMEPOB: OCIKOB M HYKJICWHOBBIX KHCIIOT; WX CPaBHCHHE C MOJCISIMHU HCKYCCTBEHHBIX MOJIMMEPOB
(TOJIUBUHUIIXJIOPHUL).

IMTPEAMETHBIE PE3VJIbTATBI ObYUEHUW A

Vyammecs T0KHBI 3HATh. —

MaKpo- 1 MUKPO3JIEMEHTBI, BXOJISIIME B COCTAB )KMBOT'0, U UX POJIb B OPraHU3ME;

— XUMHUYECKHE CBONCTBA M OMOJIOTUUECKYIO POJIb BOJIBL;

— pOJIb KATHOHOB M aHUOHOB B 00ECIIEUEHUHU MPOIECCOB KU3HEICATCIIBHOCTH;

— TPUHIUIIB CTPYKTYPHOM OpraHu3anuu U (yHKIIUN OEJIKOB, )KUPOB, YTIIEBOJIOB U HYKJIICMHOBBIX KHCJIOT;

— CTPYKTYPY HYKJIEUHOBBIX KHUCJIOT.

VYuyanuecs H10MKHBI yMETh: — OOBACHITH NPUHIUI JEHCTBUS PEPMEHTOB; — XapaKTepU30BaTh (PYHKIIUU OCJIKOB, dKUPOB,
YIJIEBOJIOB Y HYKJICUHOBBIX KUCIIOT.

Tema 4.2. OBMEH BEIIECTB U IIPEOBPASOBAHUE DHEPI'MMM B KIJIETKE (3 wyaca). OOMeH BemiectB u
MpEBpAIICHUE SHEPTUM B KIETKE. TpaHCHOPT BEIIECTB uepe3 KIETOYHYr mMemOpany. [luno- u daromuros. [lnactuueckuit u
SHEpreTUYecKuii 0OMeH. BHYTpUKIETOUHOE MUIIIEBapEHUE U HAKOIUICHUE SHEPTHH; PACIICTUICHUE TIII0K03bl. bruocuHTe3 OENKOoB,
*KUPOB U *YTIeBOIOB B KJIETKE.

ITPEJMETHBIE PE3YJIbTATBI ObYUEHNM A
Yyamuecs 1OJKHBI 3HaTh:

— 3Tambl SHEPreTHYECKOro oOMeHa;

— IpUMEPHI INIACTHYECKOTO 00OMEHA;

— 3Tanbl OTOCHHTE3a U €T0 POJIb B IPHUPOJIC.
Yuammecs T0JXKHbBI YMETh:



— OIHKCHIBATh OOMEH BELIECTB U MPEBpAIllCHUE YHEPTUU B KIIETKE;
— MPUBOJUTH OJIPOOHYIO CXEMY Ipoliecca OMocuHTe3a OesKa.

Tema 4.3. CTPOEHUE U ®YHKIWU KIJIETOK (5 gacoB). [IpokapuoTtnueckue kietku; popma u pazmepsl. CTpoeHue
[TOTUTa3Mbl OaKTEPUANBHOW KJIETKW, *OopraHu3anus MeTabonu3ma y TpokapuoT. ['eHeTwmdeckuii ammapaT OaKTepui.
CnopooOpazoBanue. PazmHOkeHne. MecTo W poJib NpOKapuoT B OHOIEHO3aX. JDyKapuoTHueckas kieTka. lluromnazma
AYKApUOTUYECKOU KJIETKU. OpraHouibl LMUTOIUIA3Mbl, UX CTPYKTypa u ¢yHKuu. [lutockener. BxitoueHus, 3HaueHUe U pojib B
MeTabonu3mMe KieTok. KieTouHoe siapo — UEHTP YIpaBICHUS KU3HENEATEIbHOCThIO KIETKH. CTPYKTYphl KJIETOYHOTO sijpa:
anepHasi 000J04YKa, XpOMaTUH (T€TepOXpPOMATHH), SAPBIIIKO. OCOOEHHOCTH CTPOCHHS PACTUTENBHOM KJIETKU. JleleHne KIeTOK.
Krnerku B MHOTOKIIETOUHOM Opranusme. *[lonsitue o nuddepeHIMpoBKe KIETOK MHOTOKIETOYHOTO Opranu3Ma. MUTOTHYECKUN
uukin: uarepdasa, peaymukanus JJHK; muTo3, ha3zel MUTOTHYECKOTO ACJICHUS U MPE0Opa30BaHUsI XPOMOCOM; OMOJIOTUYECKUI
CMBICII W 3HA4Y€HHE MHTO3a (Oecrnoysioe pa3MHOXKEHHUE, POCT, BOCIOJHEHHE KIETOYHBIX MOTEPh B (DU3MOJIIOTMUECKUX U
MaToJOTUYECKUX yciaoBusAX). KiaeTtouHnas Teopus cTpoeHus: opraHnu3mMoB. JlemoncTpanus. [IpuHumMnuaibHble cXeMbl YCTPONUCTBA
CBETOBOT'O U AJIEKTPOHHOTO MHKpOCKoma. CXeMbl, WITIOCTPUPYIOIINE METOAbl OMOXUMUU U UMMYHOJIOTUM. MoJienu KIIETKHU.
CxeMbl CTpOEHUSI OpPraHOUJIOB PACTUTEIBHOW W KUBOTHOM KIIETOK. MukpomnpenapaThl KJIETOK pPACTE€HUM, KUBOTHBIX H
OJIHOKJIETOYHBIX TpUOO0B. DUTYpPHI MUTOTHYECKOTO JIETICHHUS B KJIETKaX KOPEIIKa JIyKa 101 MUKPOCKOTIOM U Ha cxeme. Marepuansl,
pacckaspiBaroiue o Onorpadusix y4eHblX, BHECIINX BKJIA]l B PA3BUTHE KICTOYHOW TEOPHH.

JlabopaTtopHas pabora. M3ydenue ki1eTok OakTepuii, paCTeHUI 1 )KUBOTHBIX Ha TOTOBBIX MUKpOIIpEnapaTax.

OcHoBHbIe MOHATHS: OpraHuyeckrue M HEOPraHWYeCKHEe BEIIEeCTBa, OOpa3yloIllHe CTPYKTYpPHbIE KOMIIOHEHTBI KJIETOK.
[IpokapuoThl: OaKTepUu U CHUHE3EJICHBIE BOJAOPOCIU (I[MaHO- OakTepuu). DyKapuoTUUYECKas KJIeTKa; MHOTOOOpa3ue IyKapHuoT;
KJICTKW OJTHOKJICTOUHBIX ¥ MHOTOKJIETOYHBIX OpraHu3MoB. OCOOEHHOCTH PAaCTUTEILHON M )KUBOTHOM KJIETOK. SIIpo U uTonia3zma
— TJIABHBIE COCTaBHbIC YacTHU KJIETKH. OpraHouabl nutoriasmel. Britouenus. XpomocoMbl. Kaprotun. MUTOTUUECKHM TUKIT;
MHUTO3. bruonornuecknit cMpicit MUTO3a. [10J10)KEHUS KIIETOUHON TEOPUU CTPOEHUS] OPTaHU3MOB.

YMmenust: OOBACHITH PUCYHKH M CXEMBI, TIPE/ICTaBIIeHHbIE B yueOHUKe. CaMOCTOSITENIBHO COCTABIIATh CXEMbI TIPOIIECCOB,
MPOTEKAIOIIUX B KJIETKE, U «IIPUBSI3BIBATHY OTAEIBHBIE UX 3Tallbl K PA3JIMYHBIM KJIETOYHBIM CTPYKTypam. MIImocTpupoBaTh OTBET



HpOCTGﬁIHHMH CXCMaMH1 N PUCYHKAMU KJICTOYHBIX CTPYKTYD. PaGorats ¢ MHUKPOCKOIIOM U U3IOTOBJIATH HpOCTGﬁIHPIG IIperiaparTbl
HJI1 MUKPOCKOITMYCCKOT'O HCCICAOBAHUA. MC}KHpeI[MeTHBIe cBsa3u: Heopranuueckass XuMusi: XHMHYECKHE CBS3M. CTpOCHI/Ie
BCIICCTBA. OKMCIINTEIIbHO-BOCCTAHOBUTEILHBIC PCaKIunu. ODFaHquCKaﬂ XUMML. HpI/IHHI/Il'[BI OpraHu3anui OPraHUYCCKUX

coenuHeHnd. CTpOeHUE MOJIEKYJI OpraHH4YecKuX BemiecTB. JeHarypauus. Ilomumepsl. YrieBobl, )KUpbl, O€IKH, HYKJIEHHOBBIE
KHCJIOThL. Pusnka. CBOKCTBA JKUJIKOCTEH, TEIIOBBIE IBICHUSA. 3AKOHBI TEPMOJIMHAMHUKH.

I[TPEAMETHBIE PE3YJIbTATBI ObYUYEHUA

VYuammecs 10JKHBI 3HATh:

— CTPOEHHE IPOKAPUOTHUECKOU KIIETKU;

— MHOTroo0pa3ue mpoKapuoT;

— CTPOCHHE DYKaPUOTUYECKON KIIETKU;

— MHOT000pa3ue 3yKapuorT;

— KJIETKH OJTHOKJIETOYHBIX 1 MHOTOKJIETOUYHBIX OPTaHU3MOB;
— O0COOCHHOCTH PACTUTEIIbHBIX U KUBOTHBIX KJIETOK;

— MUTOTUYECKUM U )KU3HEHHBIN LUKl KIIETKH;

— OMOJIOTHYECKOE 3HAUCHHE MHUTO34;

— TIOJIOKEHUSI KJIIETOYHOU TEOPUH CTPOECHUSI OPraHU3MOB.
Yuammecs T0JKHbBI YMETh:

— XapaKTepu30BaTh OPraHU3alUI0 METa0oIM3Ma Y IPOKAPHOT;
— OMUCHIBATh T€HETUYECKUH armapat 0akTepuii, CHopooOpa3oBaHUE U PA3MHOKEHUE;
— XapakTepu3oBaTh (YHKIIUU OPTraHOUIOB;

— OIPEAEIATh 3HAUEHNE BKIIFOUCHHM;

— OIKCHIBATh CTPOCHUE U (DYHKIIMH XPOMOCOM;

— J1aBaTh OIPEICIICHUE KapUOTHUIIA U XAPAKTEPU30BATh €TO0.



METAITPEIMETHBIE PE3YJIbTATbI OBYUEHUA

VYyaruecs A0/DKHBI yMETh:

— COCTaBJISITh CXEMbI U TaOJIHIIBI JJI1 MHTETPAIlUH [TOJTy4YEHHBIX 3HAHUM;

— 0000mmaTh nH(MHOPMAITHIO U JCIaTh BHIBOIHI,

— paboTaTh ¢ JOMOJHUTEIHPHBIMUA UCTOYHHKAMHU HH(OPMAITHIH;

— CaMOCTOSTEIBHO COCTABJISATH CXEMBI ITPOLIECCOB M COCTABJIATH 1O HUM CBSI3HBIN paccKas;

— paboTaTh ¢ MUKPOCKOIIOM M M3TOTaBJIMBATh MPOCTEHIIIHE MTPEerapaThl JII MUKPOCKOITHUECKOTO UCCIICIOBAHHS.

Paznen 5. PazMHOXeHME ¥ MHIUBUIYATIbHOE PA3BUTHE OPTAaHU3MOB (5 4acoB).

Tema 5.1. PASMHOXEHUE OPI'AHU3MOB (2 yaca). CymHocTh U GopMbI pa3MHOXEHHUsI OpraHu3MoB. becronoe
pa3MHOXXEHUE pACTEHUl U JKUBOTHBIX. [lojloBOE pa3MHOXKEHHWE pPACTEHUM M >KUBOTHBIX; OOpa30BaHME IMOJIOBBIX KIETOK,
OCEMEHEHHE U OIUIOA0TBOpeHUE. bruosornyeckoe 3HaueHME MOJI0BOTO pa3MHOXKeHUs. ['ameTorenes. Jrambl 00pa30BaHuUs MOJIOBBIX
KJIETOK: pa3MHOKEHHUE, POCT, CO3peBaHue (Meii03) U (hOpMUPOBAHKE MOJOBBIX KIETOK. OCOOEHHOCTH CIIEPMATOr€HE3a U OBOI'EHE3A.
OmnonoTBopenue. JleMOHCTpalusi cxeM, WUTIOCTPUPYIOUIUX CIOCOOBbI BEreTaTUBHOIO PAa3MHOMXKEHUS TUIOJIOBBIX JIEPEBHEB U
OBOIIHBIX KYJBTYP; MHUKPOIIPENapaToB SHIEKIETOK; ¢doTorpaduii, oTpakarwomux pa3HooOpa3ue MOTOMCTBA Y OJHOW Mapbl
POIUTENEN.

[MPEAMETHBIE PE3VJIbTATHI OBYUEHUA

Yyamuecs 1OJKHBI 3HaTh:

— (GOpPMBI U pacTIPOCTPAHEHHOCTh OECIIOI0TO PAa3MHOKECHUS;

— CYIIHOCTH ITOJIOBOTO Pa3MHOKEHHUS U €r0 OMOJIOTMYECKOE 3HAUYCHHC,
— MPOIIECC TAMETOTEHE3a U €r0 ATAIlbI,

— M€¥03 1 ero OMOJIOTHYECKOE 3HAUCHUE;

— CYIITHOCTb OILJIOJIOTBOPEHHUSI.

VYyamuecs T10KHBI yMETh:



— XAapaKTCPU30BaATb OMOJIOrMYeCKOe 3HaUeHHUE OSCII0IOTO Pa3MHOKCHUSA,
— OOBSICHATH Imponecce Meno3a u XapaKTCPHU30BaATh CI'0 STAllbI.

Tema 5.2. UHAUBUAYAJIbBHOE PA3ZBUTUE OPI'AHMU3MOB (OHTOI'EHE3) (3 uwaca). OMOpHOHAIBHBINA NEPUOA
pa3Butusa. *OCHOBHBIE 3aKOHOMEPHOCTH ApoOIeHUs; 00pa3oBaHUE OJHOCIONHOTO 3apojpiilia — OnacTynbl. [acTpynanus;
*3aKOHOMEPHOCTH O00pa30BaHUsl JIBYXCIOWHOIO 3apojbllla — racTpyibl. llepBuUYHBIA oOpraHoreHe3 M JajgbHeHIIas
nuddepeHurpoBKa TKaHeH, opraHoB U cucteM. [locTaMOproHanbHbIi nepro pazBuths. Gopmel MOCTIMOPHOHATBEHOTO IEPHOIA
pa3Butus. Henpsmoe pa3BuTHe; MONMHBIN U HEMOJIHBIN MeTamMopdo3. bronoruueckuii cMpicit pa3BuTus ¢ meramopdosoM. Ipsmoe
pa3sutue. Crapenue. *O0me 3aKOHOMEPHOCTH pa3BUTHs. buorenernyeckuil 3akoH. *CX0/1CTBO 3apobllIeld 1 SMOpUOHATIbHAS
nuBeprennus npusHakoB (3axkoH K. bapa). buorenernuecknii 3akon (3. ['ekkens u K. Mromnep). Pabotet A. H. CeBepiioBa 00
AMOpPHOHATBHON HW3MEHYMBOCTH. JleMOHcTpauus TaOauLl, WUIIOCTPUPYIOLIUX IMpolecc MeTramopdo3a Yy UJIECHUCTOHOTHX,
MMO3BOHOYHBIX (PKECTKOKPBUIBIX U YEIIyEKPbUIbIX, aM(PuOuil); TaOIMI, OTPa)KAIOIIUX CXOJCTBO 3apOJIbIIIEH MO3BOHOUYHBIX
KUBOTHBIX, a TAKXKE CXeM NMPeoOpa30BaHMs OPTAaHOB U TKAHEW B (PUIIOTEHE3E.

OcHoBHbIE TIOHATHS: MHOroo6pasue (GopM U pacupoCTpaHEHHOCTh OECIOJOro pa3MHOKEHHs. buonornyeckoe 3HaueHUE
Oecrionoro pasMHoxeHus. [lonoBoe pa3MHOKEHUE U €ro OMOJOruuecKkoe 3HaueHue. ['ameToreHes; Meilo3 u ero OMoJIOTUYECKOe
3HaueHue. OO0 10TBOPEHHUE.

VYmenus: OOBACHATH MpOLECC MEW03a U APYyrue 3Talbl 00pa30BaHUs MOJOBBIX KJIETOK, UCIOIb3YsI CXEMbl U PUCYHKHU U3
yueOHuKa. XapaKTepu30BaTh CYIIHOCTh OECIIOJIOTO U MOJIOBOTO Pa3MHOKECHHUS.

Mexnpenmernbie cBsi3u. Heopranuueckas xumus. OxpaHa npupobl OT BO3ACHCTBUS OTXOJ0B XUMUYECKUX MTPOU3BOJICTB.

@dusuka. JNeKTpoMarHuTHoe noie. MoHnsupyroiiee n3mydyeHue, MOHATHE O 103€ U3ITyYeHUs! U OMOJIOTUYECKOM 3alluTe.

ITPEJIMETHBIE PE3VJIBTATBI ObYUEHUM A
Vuamuecs J10JKHBI 3HATh:

— OIPEACTICHUE TOHSATHUS «OHTOTCHE3Y;

— MEPUOIU3ALNIO0 HHANBUAYAIBHOTO PA3BUTHS,



— 9Tarbl YMOPUOHATILHOTO Pa3BUTHS;

— (QopMBI TOCTAIMOPUOHATIEHOTO Pa3BUTHS;

— 0COOEHHOCTHU MPSIMOTO Pa3BUTHS;

— OCHOBHOM OMOTCHETUYECKUI 3aKOH.

VYyammecs TOJKHBI YMETh:

— OMUCKIBATH MPOIECCHI, MPOUCXOSAITUE TTPU APOOJIECHUHU, TACTPYIISALIMU U OPraHOTCHESE;
— XapakTepu3oBaTh GOPMbI MOCTIMOPHUOHATIBHOTO Pa3BUTHS;

— pasnuyaTh MOJIHBIN ¥ HEMOJHBIN MeTaMop(o3;

— pacKpbIBaTh OMOJIOTMYECKHUI CMBICIT Pa3BUTUS C METaMOP(O30M;

— XapaKTepU30BaTh ITAIlbl OHTOIE€HE3A.

METAIIPEIMETHBIE PE3VYJIbTATBI ObBYYEHUA

VYyanmecs TOJKHBI YMETh:

— CpaBHMBATh M COMOCTABIISAThH ATAbl PA3BUTHS )KUBOTHBIX Pa3HbIX TAKCOHOB,;

— HMCNOJb30BATh HHYKTUBHBIN U AETYKTHUBHBIN IMOAXObI IPX U3YYEHUH KPYITHBIX TAKCOHOB;
— BBISIBJISITh IPU3HAKH CXOJICTBA U PA3JIMYMS B PA3BUTHH )KUBOTHBIX Pa3IU4HbIX TPYIII;

— 0000111aTh U J1e7aTh BBIBO/BI 10 U3YYEHHOMY MaTepuaiy;

— paboTaTh C JOMOJHUTEIBHBIMU UCTOYHUKAMU HHPOPMAIIIH, B TOM yucie ¢ MHTepHeToM;
— MPEACTABIATh MaTEpHall, UCIIOJIb3YsI BO3MOXKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHIA.

Paznen 6. HacneacTBeHHOCTh M ©I3MEHYMBOCTH opraHu3MoB (10 yacos).

Tema 6.1. BAKOHOMEPHOCTHU HACJIEJJOBAHU S TTPU3HAKOB (4 vaca) Otkpsitue I'. MeHmeneM 3aKkOHOMEPHOCTEH
HacJeJ0BaHusl MpU3HAKOB. OCHOBHBIE MOHATHUS T€HETHKHU (T€H, JOKYC, TOMOJOTHYHbBIE XPOMOCOMBI, TOMO3UT0Ta, FETEPO3UTOTa,
JOMHUHAHTHOCTb, PELIECCUBHOCTb, F€HOTHUI, (eHOTHUI). *I'nOpuI0I0THYecKuil METO] U3yUeHUsl HACJIEICTBEHHOCTH. * 3aKOHBI



Menpgens. *CrenenHoe HacnenoBanue. ['enetnueckoe onpenenenue noia. *['eHernka mona. *['eHOTHUIT KaK 1€JI0CTHASA CUCTEMA.
*B3auMoeiicTBrE aliieIbHBIX U HEAUIEIbHBIX T€HOB B ONPECICHUH MPU3HAKOB.

Hemonctpauus. KapTel xpomocoM dyenoBeka. Po/iocioBHbIE BBIAAIOMIUXCS MPEICTABUTENEH KyIbTYpPhl. XPOMOCOMHBIE
AHOMAJIMH Y€JI0BEKa M MX (DEHOTUTTNYECKUE TTPOSIBIICHUS.

JlabopaTopHas pabora. PernieHne reHeTHYECKHX 33a]1a4 U COCTABIEHUE POJOCIOBHBIX.

ITPEJAMETHBIE PE3YJIbTATBI ObYUEHU A

VYvyaiuecs 10KHbBI 3HATh:

— OCHOBHBIE T'€HETUYECKHE IIOHSTHS: «IeH», <JIOMHHAHTHBIH TMPU3HAK», «PEIECCUBHBIN TMPU3HAK», «(HEHOTHID,
«TCHOTHUIDY;

— CYIIHOCTh TUOPHUO0JIOTMYECKOT0 METO/1a U3YUYCHUS HACIEICTBEHHOCTH;

— 3aKOHbI MeHaes;

— 3akOoH Moprana;

— T'€HETHUYECKOE OIPEICIICHUE MOJa.

VYyamumecs T0IKHbBI YMETh:

— HCMOJIb30BaTh FT€HETUYECKYI0 CUMBOJIUKY IIPU COCTABJICHUM CXEM CKPEIIMBaHUS;

— 3aIlMChIBATh T€HOTUIIBI OPTAHU3MOB 1 BBIITUCHIBATH UX TAMETHI;

— COCTaBJISITh MPOCTEHIIINE POJOCIOBHBIC U PEIIaTh TEHETUYECKHUE 3a/1a4H;

— XapaKTePU30BaTh F'€HOTHUI KaK CUCTEMY B3aMMOJCHCTBYIOIINX T€HOB OpraHu3Ma.

Tema 6.2. 3AKOHOMEPHOCTHU N3MEHYMBOCTMU (6 yacoB). OcHOBHbIE (POpMBI U3MEHYMBOCTH. [ €HOTUIIMYECKAs
W3MEHYMBOCTh. MyTanuu. 3HaYyeHWE MyTalluid JJis MPAKTHKHA CEIbCKOTO XO3sHCTBa M OworexHosornu. KomMOMHaTHBHAs
W3MEHYUBOCTb. BOJIOLMOHHOE 3HAYE€HHE KOMOMHATUBHON U3MeHUYUBOCTH. DeHoTUnuyeckas, Wi MOAU(PUKALUOHHAS,
M3MEHYMBOCTh. POJIb yCIIOBUI BHEIIHEN CPEBI B Pa3BUTUU U MPOSBJICHUH IPU3HAKOB U cBOMCTB. Hopma peakuuu.

Hemonctpanus. [Ipumepst MoaupuKaMoOHHON N3MEHUYNBOCTH.



Jlaboparopuas padora. IlocTpoeHue BapHanOHHOW KPUBOM (pa3Mephl IMCTHEB PACTECHUI, aHTPOIIOMETPUUECKUE JTaHHBIC
yYaImxcs).

IMTPEIMETHBIE PE3VYJIbTATBI ObYUYUEHUM A

VYyamuecs J0JKHbBI 3HATh:

— HACJIEACTBEHHYIO M HEHACIIECTBEHHYIO U3MEHYUBOCTh U UX PA3HOBUIHOCTH. YYalllUecs JOJIKHBI YMETh:
— pacmno3HaBaTh MyTallMOHHYIO U KOMOMHATUBHYIO U3MEHUYUBOCTb.

Pasnen 7. Cenexuust. *Tema 7.1. CEJIEKIIMS PACTEHUI, )KUBOTHBIX 1 MUKPOOPI'AHM3MOB (3 yaca). LleHTpsI
MIPOUCXOXKJICHUSI 1 MHOT000pa3usi KyJabTypHbIX pactenuil. Copt, mopoja, mramMM. MeToabl CeNeKIIMN pacTeHUl, KUBOTHBIX U
MHKpPOOPTaHU3MOB. JOCTH>KEHHSI M OCHOBHBIC HANpPAaBICHUS COBPEMEHHOM CEJICKIHMH. 3HAYEHHE CEIEKUUU ISl Pa3BUTHS
CEJIbCKOXO3SIMCTBEHHOTO TPOU3BOICTBA, MEIUIIMHCKON, MUKPOOMOJIOTMUECKOW U APYTUX OTpaciel TPOMBIIIICHHOCTH.

Hemonctpanus. CpaBHUTENBHBIM aHAINA3 MOPOJ JOMAIIHHUX >XUBOTHBIX M COPTOB KYJIbTYPHBIX PACTEHUNW M UX JUKUX
npeakoB. Kosiekiuu v npenaparbl COpTOB KYJBTYPHBIX PACTCHUH, OTINYAIOIINXCSI HAUOOJIBIIIEH MII0JOBUTOCTHIO.

OcHoBHbIe TOHATHS: ['eH. ['eHOTHN Kak crucTeMa B3auMOJICHCTBYIOIIUX IeHOB opranu3Mma. [IpusHak, cBONWCTBO, (peHOTHII.
['eneTnyeckoe orpeiesieHue nosa y >KUBOTHBIX U pacTeHui. HacnencTBeHHas U HEHACIeICTBEHHAs NU3MEHUMBOCTh. MyTalmoHHAas
M KOMOWHATHMBHAas HM3MEHUYMBOCTh. Momudukanuu; Hopma peakiuu. Cenekuus; TuOpuausanus u oToop. ['erepo3uc u
MOJUIUION U, uX 3HaueHue. CopT, mopoja, ITamM.

Ymenust: OObSICHATh MEXaHU3MBI MEepe/Iaun MPU3HAKOB M CBOMCTB M3 MOKOJICHUs B TOKOJIEHHUE, a TaKKEe BOSHUKHOBEHHUE
OTJIMYUM OT POTUTETBCKUX (hOPM Yy TOTOMKOB. COCTaBIISITH MPOCTEHIITNE POJAOCIOBHBIC U PEIIaTh TeHETHYECKUE 3a1aun. [loHuMaTh
HEOOXOJIUMOCTh PA3BUTHUS TEOPETUUECKOM TEHETMKU U TMPAKTUYECKOW CENeKIUHU [JIsi TOBBIMEHUS A(PPEeKTUBHOCTH
CEJIbCKOXO3SICTBEHHOTO TIPOM3BOJICTBA U CHIDKEHUS C€0€CTOMMOCTH PO I0BOTHCTBUS.

MexnpenMernbie cBsizu. Xumus. OXpaHa NpUpoAbl OT BO3AEHUCTBUS OTXOJO0B XMMHUYECKUX MPOU3BOACTB. CTpoeHUE U
GyHKIMM opraHuvecKux Mosiekys: 6enku, HykienHoBbie kucioTsl (JJHK, PHK). ®usuka. /[uckpeTHOCTH 3JEKTPUIECKOTO 3apsiia.
OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM Teopun. PeHTreHoBckoe nznydenue. [loasTre 0 103€ u3mydeHus: 1 OMOJI0THIECKOM 3aluTe.



I[TPEAMETHBIE PE3YJIbTATBI ObYUYEHUA
VYuyamuecs 1071KHbI 3HATh:

— ONPEIEIICHUS] IOHATUN «COPT», KIOPOAA», KIITAMM;
— METOJBI CEJIEKLINH;

— CMBICJI ¥ 3HaYECHUE TeTepO3Uca U MOJIUILIONIUH.

METAIIPEJAMETHBIE PE3VJIbTATBI ObBYUEHUA

VYyanuecs: 10KHBI yMETh:

— paboTarh ¢ y4eOHUKOM, COCTaBJISATh KOHCIIEKT maparpada;

— pa3pabaThIBaTh MJIaH-KOHCIIEKT TEMBI, UCIIOJIb3YS pa3HbIe HCTOYHUKN WH(POPMAIIUN; — TOTOBUTH YCTHBIC COOOIIECHUS U
pedepartsl Ha 3aJaHHYIO TEMY;

— TMMOJIB30BaThCSI IOMCKOBBIMH cHcTeMaMu VIHTepHeTa.

Paznen 8. CoBpemeHHbBIE TPEACTCTABICHUS 00 DBOJIOINH. (8 4acoB).

Tema 8.1. MUKPOSBOJIFOLIUA (3 gaca (2 + *1)). Bua kak reHeTHUECKH M30JMPOBAHHAsI CHCTEMa; PENpOyKTUBHAS
u30Js1Ms U ee Mmexanu3mbl. Kpurepuu Buaa. [lonynsiiimonHast CTpyKTypa BUJa; SKOJIOTUYECKUE U TEHETUUECKHIE XapaKTePUCTHKU
nomyssiuil. [lomynsuus — s1eMeHTapHasi HBOJIIOLIMOHHAs efquHuIa. [IlyTu u ckopocTh BHA00Opa3zoBaHUs; reorpapuieckoe u
HKOJIOTUYECKOE BUAO0Opa3oBaHuE. *DileMEeHTapHbIE 3BOJTIOLUOHHBIE PaKkTOpbl. *DOpMBbI €CTECTBEHHOTO 0TOOPA.

JleMOHCTpanus CXeM, WLTIOCTPUPYIOIINX MPOIecC reorpaguueckoro BUA000pa30BaHus; )KUBBIX PACTCHUNA W )KMBOTHBIX,
repOapreB W KOJJICKIMH, TTOKA3bIBAIONINX WHINBUAYATbHYI0 H3MEHYMBOCTh U PA3HOOOpA3Ue COPTOB KYJIBTYPHBIX PACTCHHH U
MOopoJ JOMAalIHUX >KMBOTHBIX, a TaKXKe Ppe3yJibTaThbl MPUCIIOCOOJICHHOCTH OpPraHU3MOB K Cpelie OOUTaHUA U Pe3yibTaThbl
BUJ1000pa30BaHMUSI.

JlaGopaTopHble W MpakTHUeckue paboThl. M3ydeHue mpucmocoOJIEHHOCTH OPraHM3MOB K cpeie oOutaHus. M3ydenue
M3MEHYUBOCTH, KPUTEPUEB BUJIA, PE3YJIbTATOB HCKYCCTBEHHOTO OTOOpa Ha COpTaxX KyJIbTYPHBIX U IEKOPATUBHBIX PACTEHUH.



[MPEAMETHBIE PE3VJIbTATBI OBYUEHUA

VYuyamiuecs: 101KHBI 3HATD:

— CYIIHOCTh T'€HETUYECKUX MPOIECCOB B MOMYJISALUSIX;

— ¢opMBI BUI000pa30BAHUS.

VYyammecs TOJKHBI YMETh:

— OOBACHATH MPHUUYMHBI PA3JENCHUs BHUIOB, 3aHUMAIOIIMX OOIIMPHBIA apeal OOMTaHWS;, — XapaKTepU30BaTh MPOIIECC
AKOJIOTMYECKOTO U reorpauieckoro BUA000pa3oBaHusl.

*Tema 8.2. MAKPOSBOJIFOLIMA (2 yaca). ['maBHbIe HampaBieHUs 3BOJIIOIMOHHOTO Mpoliecca. buonorndyeckuii mporpecc
u Ouonorundeckuit perpecc (A. H. Cesepros). Ilytu moctumxenuss O6uonorudyeckoro mporpecca. OCHOBHBIE 3aKOHOMEPHOCTH
ABOJIIOLMM: JAUBEPIrEHIMS, KOHBEPIeHIMS, Mapajieiu3M, MpaBUia 3BOJIIOIUU TPYIIN OPraHU3MOB. Pe3yiabTaThl HBOIOLMHU:
MHOTr0oo0Opasue BUJ0B, OpraHuuecKas 1ej1eco00pa3HOCTh, TOCTENEHHOE YCIOKHEHUE OpraHu3aluu.

JleMoHcTpalusi IpUMEPOB TOMOJIOTUYHBIX U aHAJIOTUYHBIX OPTaHOB, UX CTPOCHUSI U MPOUCXOXKICHUSI B OHTOT€HE3E; CXEMBbI
COOTHOILICHUSI T MPOrPECCUBHON OMOIOTMYECKOM SBOJIIOIUHU; MAaTEPUATIOB, XapaKTePU3YIOIIUX MPEACTaBUTENCH )KUBOTHBIX U
pacTeHuid, BHECEHHBIX B KpacHyI0 KHUTY M HaXOASAIMXCS MO/ OXPAaHOW IOCY1apCTBa.

ITPEJIMETHBIE PE3VJIBTATBI ObYUEHNM A

Yuyamuecs J10JKHBI 3HATh:

— TJIaBHBIC HAIIPABIICHUS SBOJIIOLINY;

— MYTH JOCTHXKEHUS OMOJIOTMYECKOT0 mporpecca U (opMbl BOJIIOIIUHN TPYIIIL,
— PE3YJAbTAThI YBOIIOLUH.

Yuammecs T0IKHbBI YMETh:

— XapaKTepU30BaTh MTyTH JTOCTUKEHUSI OMOJIOTHUYECKOTO MPOTPECCa;

— MPUBOJIUTH MPUMEPHI TOMOJIOTUYHBIX W AaHAJIOTMYHBIX OPTraHOB.



METAITPEIMETHBIE PE3YJIbTATbI OBYUEHUA

VYyaruecs A0/DKHBI yMETh:

— paboTaTh ¢ y4eOHUKOM, COCTABIISATh KOHCIEKT mnaparpada;

— pa3pabarbIBaTh MIAH-KOHCIIEKT TEMBI, UCITOJIb3YsI pa3HbIe HCTOYHHKH WH(POPMAITUU; — TOTOBUTH YCTHBIC COOOIICHUS U
pedepaTsl Ha 3aTaHHYIO TEMY;

— MOJIB30BaThCS MMOMCKOBBIMU CUCTeMaMu MIHTepHeTa.

Tema 8.3. IIPUCIIOCOBJIEHHOCTh OPI'AHM3MOB K VCJIOBHMSAM BHEIIHEM CPEJbI KAK PE3VJIbTAT
JIEMCTBUS ECTECTBEHHOI'O OTBOPA (3 uaca (2 + *1)) IIpucriocoGuTeIbHbe 0COGEHHOCTH CTPOCHHUS, OKPACKH Tena H
MOBEJICHUS KUBOTHBIX. 3a00Ta 0 moTOMCTBE. DU3MOTIOTUUYECKHE aIallTallUU.

I[TPEAMETHBIE PE3VJIbTATBI ObBYUEHU A

VYyammecs T0DKHEI 3HATE:

— THITBI TOKPOBUTEILCTBEHHON OKPACKU M (DOPMBI M MX 3HAYCHHE TSI BBDKUBAHUS; — OCOOCHHOCTH IIPUCTIOCOOUTEIIEHOTO
MTOBEICHUS;

— 3HA4YEHHUE 3a00THI O MOTOMCTBE JJISI BIXKUBAHUS.

VYyamuecs: 10KHBI yMETh:

— MPUBOJUTH TPUMEPHI IPUCTIOCOOUTEIHHOTO CTPOCHUS U TTOBEICHUS;

— OOBACHATH, TOUEMY IPHUCTIOCOOJICHUS HOCAT OTHOCUTEILHBIN XapakTep.

Paznen 9. BosnukHoBeHUE U pa3BUTHE XU3HU Ha 3emiie. (7 yacoB).

Tema 9.1. BOZHMKHOBEHUWE U PA3BUTUE XWU3HU HA 3EMIJIE (2 uaca). OpraHnueckuii MUp Kak pe3yJjbTatr
HBONIOIMK. BO3HMKHOBEHHE M DPa3BUTHE >KU3HU Ha 3emie. XUMHUUYECKHM, Mpeadouosiorudeckuii (teopust akagemuka A. H.



Onapuna), OMOJIOTMYECKUI U COIMATIBHBIM ATalbl Pa3BUTHUS KUBOW MaTepuu. *DUIOreHEeTHYECKHE CBS3U B JKHBOM MPHUPO/IE;
€CTECTBEHHAs KJIACCU(PUKALINS )KUBBIX OPraHU3MOB.

JleMOHCTpanusi CXeM BO3HUKHOBEHHSI OJHOKJIETOYHBIX ASYKApUOT, MHOTOKJIETOYHBIX OPraHU3MOB, DPAa3BUTHUS LIAPCTB
pacTeHU U )KUBOTHBIX.

Tema 1.8. DBomrorusi opranndeckoro Mupa (5 gacoB). PazBurtue ku3Hu Ha 3eMiie B apXeHCKYIO M IPOTEPO30UCKYIO IPHI.
[lepBbie cneanl ku3HU Ha 3emuie. [losBieHUE BCEX COBPEMEHHBIX THUIOB O€CIO3BOHOYHBLIX KUBOTHBIX. [IepBbie XOpIOBBIE.
Pa3BuTHe BOIHBIX pacTeHHil. PazBuTre *uU3HU Ha 3eMJI€ B MANC030MCKYI0 3py. [losBieHnE U ABOTIOIUSA CyXOIMyTHBIX PACTECHUH.
[larnmopoTHUKHN, CEMEHHBIE MANOPOTHUKH, TOJOCEMEHHBbIE pacTeHUs. BO3HWKHOBEHHE MO3BOHOYHBIX: PBHIOBI, 36MHOBOJIHBIE,
npecMbIKaromuecs. Pa3Butue XKU3HM Ha 3eMile B ME3030MCKYI0 M KaiHO30HCKyro 3pbl. [losBieHue W pacrpocTpaHeHue
MMOKPBITOCEMEHHBIX pACTEHHI. BO3HHMKHOBEHHE NTUIl U MIIeKoNUTaromuX. [losBnenne u passurue npumaroB. [Ipoucxoxaenue
yejoBeka. MecTo uenoBeka B KUBOM npupojae. CucteMaruueckoe nojoxenue suga Homo sapiens B cucteme >KMBOTHOTO MUpa.
[Ipu3Haku U CBOMCTBA YEJIOBEKA, MO3BOJSIONIME OTHECTH €r0 K Pa3JIMYHBIM CUCTEMATHYECKUM TIPyNIaM LapCTBA >KUBOTHBIX.
Craguuy 3BOJIIOLIMY YETIOBEKA: IPEBHEUIINN YETIOBEK, IPEBHUN YEJIOBEK, MIEPBBIC COBPEMEHHBIE 01, CBOMCTBA YEIOBEKA KaK
ouonornueckoro Buma. [lomymnsimonHas cTpykTypa Bujaa Homo sapiens; denmoBedYeCKHE pachl; pacooOpa3oBaHUE; €IMHCTBO
MIPOUCXOKICHHS pac. AHTUHAay4YHasl CYIIHOCTh pacu3ma.

JemoHcTpanus penpoaykiuii kaptu 3. bypuana, otpaxkaronumx GayHy u Gopy pa3IMuHbIX 3p U IEPUOJIOB; CXEM PA3BUTHS
LAPCTB KMBOM NPUPOJABI, OKAMEHEJIOCTEH, OTIIEYaTKOB PACTEHHM B APEBHUX NOpoJax. MoJenu CKEeJIeTOB 4YelloBEKa W
MMO3BOHOYHBIX )KUBOTHBIX.

OcHoBHblie noHATHS. bruonorus. Kuzub. OCHOBHBIEC OTIIMYMS JKUBBIX OPTAaHU3MOB OT OOBEKTOB HEKUBOU MPUPOJIBI. Y POBHHU
opraHu3aluu KUBOl Marepuu. OOBEKTHI U METOJIbl M3y4yeHHUs B Ouosioruu. MHorooOpasue >kuBoro mupa.lBomtouus. Bug,
nomyJsnus;, ux Kpurepun. boprba 3a cymiecTBoBaHue. EcTecTBeHHBIM OTOOp Kak pe3yibTaT OOphOBI 3a CyIIECTBOBaHHE B
KOHKPETHBIX YCIIOBHUSX Cpenbl oouTaHus. «BomHbl xu3Hm». MakposBomronusa. buonorndeckuii mporpecc M OMOJOTUYECKUMA
perpecc. [lyTu nocTmxeHus: OMOJIOTHYECKOTO Mporpecca; apoMopdo3bl, UaN0a aNTaIue, 001as nereHepanus. Teopus akageMuka
A. . Onapuna o mpoOUCXOKIECHUM KU3HU HA 3emiie. Pa3BUTHE )KUBOTHBIX U PACTEHUU B Pa3IMYHbIE MMEPUOJIbI CYIIECTBOBAHUS



3emnu. IlocTeneHHOE yCIOKHEHHME OpraHM3alMd M IMPHUCIOCOOJIEHHE K YCIOBHUSM CpElbl JKUBBIX OPraHM3MOB B IpOLECCe
sBosonnu. [Ipoucxoxxaenue venoBeka. [IBuxkyuie cuibl aHTponoreHesa. Poib Tpyaa B mpolecce npeBpailieHus 00e3bsHbl B
yesoBeka. Yenoseueckue pachl, Ux eqMHCTBO. Kputnka pacusma.

VYMmenua: OOBACHATH ¢ MAaTEPUATMCTUYECKHUX IMO3HMIMA MPOLECC BO3HUKHOBEHMS XKU3HHM Ha 3€MJIE€ KaK €CTECTBEHHOE
COOBITHE B IIETIH IBOJIIOIIMOHHBIX MpeoOpa3oBaHuil MaTepu B 11e10M. OOBSCHATH OCHOBHBIEC CBOMCTBA KUBBIX OPTaHU3MOB, B TOM
qHCIIe IPOLIECCH META00IN3Ma, CAMOPETYJISALIMIO; IOHATHE TOMEOCTa3a KaK Pe3yJIbTaT dBOIIOLUY KUBOM MaTtepun. Mcnonp30BaTh
TEKCT y4eOHHMKA M JPYrMX y4e€OHBIX MOCOOMH JJii COCTaBJIEHHUS TAOJIUL, OTPAKAIOIIMX ATAalbl Pa3BUTHUS KU3HH Ha 3eMIE,
CTaHOBJICHUS 4esioBeKa. Mcronp30BaTh TEKCT yueOHUKA JIJIsl pabOThI ¢ HATypaJlbHBIMU 00BbEKTaMu. JlaBaTh apryMEHTUPOBAHHYIO
KPUTHUKY pacu3ma.

Mexnpeamertnsle cBsizu: Heopranndeckas xumus. Kucnopon, Bogopon, yriepoa, a3or, cepa, pochop u apyrue 3aeMeHTbl
IIepnommueckoii cucremsl [. 1. MeHnneneeBa, nx OCHOBHbBIE cBOMCTBA. Opranudeckas Xumus. OCHOBHBIE TPYIIIbI OPTAHUYECKHUX

coenuHeHui. Pusuka. MoHu3upyroiiee u3JIydeHUE;, MOHSATHE O J03€ M3IYyUYCHHS U OMOJIOTMYECKOW 3aluTre. ACTPOHOMUS.

Opranuzanus miaHeTHeIX cucteM. CoJIHEUHAs cucTema; ee CTpykrypa. Mecto maneTsl 3emis B ConHeuHon cucreme. Ucropus.
Kynberypa 3anagnoii EBponel koHna XV — nepsoit nosioBuHsl X VII B. Kynerypa nepsoro nepuoaa Hooii ncropun. Bennkue
reorpaduyecKkue OTKPLITHS. DKoOHOMHUYecKas reorpadus 3apyOexkHbix ctpaH. Hacenenue mupa. ['eorpadus HaceneHus mupa.

duznueckas reorpadus. Mctopusi KOHTUHEHTOB.

[MPEAMETHBIE PE3VYJIbTATBI OBYUYEHM A

Yyamuecs 1OJKHBI 3HaTh:

— Teoputo akagemuka A. M. Onapuna;

— pa3BUTHE KUBOTHBIX U PACTCHUI B Pa3IUYHbIC TIEPUOJIBI CYIIIECTBOBAHUS 3EMJIH;
— JBUXKYIIHNE CUJIbI aHTPOIIOTCHERA;

— CUCTEMATUYECKOE MOJIOKEHHE YEJIOBEKA B CUCTEME OPTaHUYE€CKOTO MUPA;

— 0COOEHHOCTH YeJIOBEeKa KaK OMOJIOTHYECKOTO BUIA;

— JTaIllbl CTAHOBJICHUS Y€JIOBEKA KaK OMOJIOTUYECKOTO BU/IA;



— aHTHHAYYHYIO M PEaKIHOHHYIO CYIIHOCTh pacH3Ma.
VYyaruecs T0/KHbI YMETh:

— XapaKTepPU30BaTh 3TAIIbl PA3BUTHS KUBOH IPUPOJIBI;

— ONMCHIBATh Pa3BUTHUE JKU3HH Ha 3eMJIe B pa3INIHBIC dPHI;

— XapaKTEepU30BaTh POJIb Pa3IMYHbIX ()aKTOPOB B CTAHOBJICHUH YEIIOBEKa,

— BBISBJIATH IPU3HAKHM CXOJICTBA M PA3JINYHsI B CTPOCHUH U IMOBEJACHHUH KUBOTHBIX U YCJIOBCKA.
METAIIPEJAMETHBIE PE3YJIbTATbBI OBYUEHU A

VYuyarmuecs T0KHBI YMETh:

— HCIMOJIb30BaTh MHIYKTUBHBINA U ACTYKTHBHBIA ITOIXObI IPH U3YYCHUH KPYITHBIX TAKCOHOB;
— 0000111aTh U AeJIaTh BHIBOJEL;

— paboTaTh ¢ JOMOJHUTEIHPHBIMU UCTOYHHKAMHU HH(POPMAITUH;

— MPEACTaBJIATh MaTepUall, UCIIOJIb3YS BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJOTHH.

Paznen 10. B3aumooTtHomieHus opranu3ma u cpebl. OcHoBbl 9koorun (12 4. (11 + *1))

Tema 5.1. BUOC®DEPA, EE CTPYKTYPA U ®YHKIIMUU (5 gacoB). buochepa — xwuBast 000siouka mianetsl. CTpyKTypa
ounocdepnr. KoMmrnoneHnTsl 6nocdepsl: )KMBOE BEIIECTBO, BUOBOM COCTaB, pa3HOOOpa3ue U BKIIaJ] B OMoMaccy; OMOKOCHOE U KOCHOE
BemecTBO Omochepnl (B. U. Bepnaackmii). KpyroBopoT BemiecTB B npupojae. EcTecTBeHHBbIE cO00IIECTBA KUBBIX OPraHH3MOB.
*Uctopus dhopmupoBaHUsl IPUPOJIHBIX cooO1IecTB. buoreorieno3sl. KoMmoHeHThl OMOT€01eHO030B: MPOIYIIEHThI, KOHCYMEHTHI,
penyneHThl. BuoreHo3bl: BU1I0BOE pazHo00pa3re, IIIOTHOCTh MONyJISiui, Onomacca. J[leMoHcTpanus: a) CXeM, HLTFOCTPUPYIOIINX
CTPYKTYpy Ouocdepsl U XapakTepU3yIOIIUX OTACIbHBIC €€ COCTABHBIC YaCTH, TAOJIHI] BUIOBOTO COCTaBa U pa3HOOOPa3Us KUBBIX
OpraHu3MoB OMOC(hEpHI; CXeM KpyroBOpPOTa BEIIECTB B MPHUPOJE; 0) KapT, OTPAKAIOIINX T'€OJOTUUECKYI0 UCTOPUI0 MAaTEPUKOB;
pPacpoCTPaHEHHOCTH OCHOBHBIX OMOMOB cymu; B) auaduiabMoB W kuHopwmibMma «buocdepa»; r) mpumepoB cumbmHo3a
MPEJICTABUTENIEN PA3IMYHBIX LIAPCTB )KUBOU MPUPOIBI.



JlabopaTopHble 1 npakTruueckue padotsl. CocTaBiIeHUE CXEM Mepeaadn BEeIecTB U dHepruu (1ieneit nutanus). M3yuenue u
OMKCaHUE YKOCUCTEMbI CBOEH MECTHOCTH, BHISIBIICHHE TUIIOB B3aUMOJICHCTBUS Pa3HbIX BUJIOB B JAHHOM 3KOCHCTEME.

ITPEAMETHBIE PE3YJIbTATBI ObYUYEHU S

Yuyammecst 101KHbI 3HATH:

— ompeJieNIeHUs MOHITUN «Orochepay, «IKOJIOTHUSNY, «Cpesia OOUTAHUS»;
— CTPYKTYpPY ¥ KOMIIOHEHTBI OMOC(EpHL;

— KOMITOHEHTBI )KUBOT'O BEIIECTBA M €r0 (DYHKITUH.

VYyammecs 10IKHbBI YMETh:

— pazinyaTh NPOAYIIEHTOB, KOHCYMEHTOB M PEAYIICHTOB,

— XapakTepu30BaTh Ouomaccy 3eMiu, OMOJIOTHYECKYIO TPOYKTUBHOCTB;
— OMUCHIBATh OMOJIOTUYECKUI KPYTOBOPOT BEIECTB;

Tema 5.2. VcioBus XKW3HM U afantaluu K HUM. (4 yaca). PakTopsl cpeibl OOUTaHUS U MPUCITIOCOOJIEHUSI OPTaHU3MOB.
Ab6uotnueckue (aktopbel. MHTEHCUBHOCTh AeiCTBUA (PaKTOPOB cpenbl. buotnueckue (axtopbl cpenbl. TUIBI CBs3EH MEXKIy
opranusmamu B OuoneHose. Bzaumozeiicteust Mexay opranuzmMaMu. @akTopsl cpeibl 0OMTaHUs U IPUCTIOCOOIEHUS K HUM KHUBBIX
opranu3moB. AoOuoruueckue (axTopsl cpenapl. Poib TemmepaTypbl, OCBEIEHHOCTH, BJIAXKHOCTH W JApPYrux (akTopoB B
KU3ZHENIEATELHOCTH co00MecTB. MHTEHCUBHOCTL NelcTBUs (DakTopa Cpelbl; orpaHuuyuBaronmii (aktop. BzammoneiicTue
(akTOpOB cpelibl, Mpeaesibl BBIHOCIUBOCTH. bruotnueckue daxtopsl cpensl. Llenu u cetr nutanus. DKOJIOrMUECKUE MHUPAMUIBL:
yucen, ouomaccel, 3Hepruu. CMeHa OuoiieHo30B. [IpuunHBl CMEHBI OMOLIEHO30B; (POpMUpOBaHUE HOBBIX cO00IIECTB. DOPMBI
B3aMMOOTHOIICHUI MeXJy opranu3mMamu. [[03UTHBHBIE OTHOLIEHHWS — CHMOMO3: MYTyalu3M, KOOMepauus, KOMMEHCAIU3M.
AHTHOMOTHYECKHE OTHOLIEHUS: XUIITHUYECTBO, Mapa3uTH3M, KOHKypeHIUs. HelTpalibHble OTHOLICHHUS] — HEUTpaIn3M.

Hemounctpanuu. [TumieBbie CBSI3U. DKOCUCTEMA TYHIPHI.



I[TPEAMETHBIE PE3VJIBTATBI ObYUYEHUA

VYyamuecs 107KHbI 3HAaTh:

— ONPEENIECHUS NOHATUN «a0NOTUUECKUI», «OMOTUUECKUIDY;

— CTPYKTYpPY ¥ KOMIIOHEHTHI OMOLIEHO03a,;

VYyammecs TOJKHBI YMETh:

— KJIacCU(UIIMPOBATH IKOJIOTUYECKUE (PAKTOPBI;

— pa3inyaTh OPOAYLIEHTbl, KOHCYMEHTBI U PENYLEHTHI;

— XapaKTepu30BaTh OuomMaccy 3emiin, OUOJIOrHYECKYI0 IPOAYKTUBHOCTB;
— ONMCHIBATh OMOJIOTMYECKUNA KPYTOBOPOT BEILECTB;

— XapaKTepU30BaTh €WCTBUE AOMOTHUYECKHUX, ONOTUUECKUX U aHTPOIIOTEHHBIX (PaKTOPOB Ha OMOLICHO3;
— OIKCHIBATh HKOJIOTUYECKUE CUCTEMBI;

— MPUBOJIUTH IPUMEPHI CAMOPETYJISILIUHA, CMEHBI OMOLIEHO30B;

— XapakTepu30BaTh (HOPMbI B3AMMOOTHOIIEHUI MEXI1Yy OpraHU3MaAMH.

Tema 5.3. BUOCOEPA U YEJIOBEK (3 uaca). Ilpupoanbie pecypchl U UX HCIOJIb30BaHUE. AHTPOIOTEHHBIE (PaKTOPbI
BO3JICUCTBHSI Ha OUOIEHO3bI (POJIb YEJIOBEKa B MPUPO/IE); TOCIEIACTBUS XO3UCTBEHHON IEATEIbHOCTH uesnoBeka. [Ipobiembl
PaAIMOHAIIBHOTO TPUPOJIOIIONIB30BAHUSA, OXPAHBI MPUPOJIBI: 3allUTa OT 3arps3HEHUM, COXPAHEHHE ATAJIOHOB M TAMATHHUKOB
MIPUPO/IBI, 0OECTIeueHrEe TPUPOTHBIME PECypCaMy HacelleHUs miaHeThl. OCHOBBI PallMOHATIBLHOTO MPUPOIOIIOIH30BAHUS.

JleMoHCTpaLys KapT 3a10BEAHbIX TEPPUTOPUIN HALLIEH CTPAHBL.

[TpakTrueckast pabota. AHaIU3 U OIICHKA MOCIICICTBUNA IEATEILHOCTH YEJIOBEKa B SKOCHCTEMAX.

OcHoBHbIe oHATHSA. buocdepa. brnomacca 3eman. buomornueckas mpoayKTUBHOCTh. JKMBOE BEIIECTBO M €ro (DYHKITHH.
buonornyecknii KpyroBOpoT BEIIECTB B MpUpOJe. DKoyorus. BHemHss cpema. Dxonorudeckue (paxTopbl. AOHMOTHYECKHE,
OMOTUYECKHE W AHTPOMOTEHHBIE (PAKTOPHI. DKOJOTHUECKHE CHUCTEMBI: OWOTEOIeH03, OMOIIEHO3, arpoieHos3. [IpomyieHTsl,
KOHCYMEHTHI, penyleHTbl. Camoperymsius, cMeHa OHMOIIEHO30B M BOCCTAHOBJIEHHWE OHMOIIEHO30B. BosnmelicTBue yenoBeka Ha
ouocepy. Oxpana TpHUPOABI; OMOJOTHMUECKHI M COIMATBHBIM CMBICT COXPAaHEHHS BHUIOBOTO Pa3HOOOpas3us OHMOIEHO30B.



PanroHanibHOE TIPUPOONOIB30BAHKUE; HEUCUYEPIIAEMbIE M MCUEpIIaeMble PeCypChl. 3allOBEIHUKH, 3aKa3HUKHU, apku. KpacHas
KHUra. buonunka.

YMenusi: BBIABIATh MpU3HAKK MPUCTIOCOOIECHHOCTH BHIOB K COBMECTHOMY CYIIIECTBOBAHMIO B SKOJIOTHYECKUX CHCTEMaX.
AHamM3UpoOBaTh BUJOBOM COCTaB OMOIICHO30B. BBIensaTh oT/AeIbHbIE (POPMBI B3aMMOOTHOIICHH B OMOIIEHO3aX; XapaKTepHU30BaTh
MUIIEBBIE CETH B KOHKPETHBIX yCIOBUSX oOWTaHUA. [IpuMEHSATh Ha MpaKTHKE CBEACHUS 00 DKOJOTHUYECKUX 3aKOHOMEPHOCTSX B
MIPOMBIIIEHHOCTH U CETLCKOM X03UCTBE 7151 MPAaBUJILHOM OpraHu3alluy JIECOBOICTBA, PhIOOBOJICTBA U T. 1., @ TAKXKE JJIS PEIICHUS
BCEro KOMILUIEKCA 3a]1a4 OXPaHbl OKPYXKAIOLIEH CpeAbl U PAIMOHATIBHOTO MTPUPOAOTIOIB30BAHHUS.

MexnpenMeTHbie cBs3u. Xumus. Kucmopon, cepa, a3ot, pocdop, yriiepos, ux Xumuueckue cBoictBa. OxpaHa Mpupoabl
OT BO3JCHCTBHS OTXOJOB XHMHUYECKHUX Mpou3BOACTB. ['eorpadwms. Knumar 3emum, kimmaTHdeckas 30HAJbHOCTh. DuU3HKA.
[TonsaTHe 0 103¢ U3 TydeHUs] U OMOJIOTHYECKOM 3alluTe.

[TPEAMETHBIE PE3VJIbTATBI ObBYUEHUA

VYyammuecs T0DKHEI 3HATE:

— AHTPONOreHHbIE (PAKTOPHI;

— XapakTep BO3JICHCTBUS YeIoBeKa Ha Onocdepy;

— CIOCOOBI U METOJIbI OXPAHBI TPUPOJIBI;

— CMBICTT COXPaHEHHS BUJOBOTO pa3HOOOpa3usi;

— OCHOBBI PallMOHAIBHOTO MPUPOJIOTIOIL30BAHUS;

— HeWcUeprnaeMble ¥ HCUepIaeMbIe IIPUPOTHBIE PECYPCHI;

— 3aIMOBEHUKH, 3aKa3HUKH, HAITMOHAJIbHBIC TTAPKH, BUBI, 3aHECCHHBIC B KpacHyI0 KHUTY.
Yuanuecs 10JKHbBI YMETh:

— MPUMEHSTH Ha MPAKTUKE CBEJEHUS 00 SKOJOTUYECKUX 3aKOHOMEPHOCTSIX.
METAIIPEJAMETHBIE PE3VJIbTATBI ObYUEHUA

VYyamuecs T10KHBI yMETh:

— paboTath ¢ y4eOHUKOM, COCTaBJISATh KOHCIIEKT maparpada;



— pa3pabaTbIBaTh MJIAH-KOHCIIEKT TEMBbI, UCII0JIb3Ysl pa3Hble UCTOYHUKHU HH(POPMAILIUN; — TOTOBUThH YCTHBIE COOOIIEHUS U
pedepaThl Ha 3aIaHHYIO TEMY;
— MOJIB30BATHCS MOUCKOBBIMU cucTeMaMu MIHTepHeTa.

JIMHHOCTHBIE PE3VJIbTATBI OBYYEHUA

— IIposBieHne 4yBCTBa POCCUUCKOW TPakTAHCKOM MIAECHTUYHOCTH, MAaTPUOTH3MA, JHOOBU M yBakeHHs K OTedecTBy,
YyBCTBa FOPJOCTH 32 CBOIO Ponuny;

— OTBETCTBEHHOE OTHOILIEHUE K yueOe, FOTOBHOCTh U CLIOCOOHOCTH K CaM000pa30BaHUIO;

— (hopmMupoBaHUE MOTUBALIMHU K O0OYyUYEHUIO U MO3HAHHIO, OCO3HAHHOMY BBIOOPY Oyyiieit npodeccuu;

— CIIOCOOHOCTB CTPOUTh UHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

— (QopMHpOBaHUE LEITOCTHOTO ECTECTBEHHO-HAYYHOTO MUPOBO33PEHMUS;

— co0II0IecHUE MPaBUII TOBEJEHUS B IPUPO/IE;

— YMEHHUE PEATN30BATh TEOPETUUECKUE MMO3HAHUS HA NPAKTUKE;

— CIMOCOOHOCTh MPU3HABATH COOCTBEHHBIE OLUMOKU U UCTIPABIIATH UX;

— YMEHHE apryMEHTHUPOBAHHO U 0OOCHOBAHHO OTCTaUBaTh CBOIO TOUKY 3PEHUS;

— KPUTUYHOE OTHOIIIEHHE K COOCTBEHHBIM MTOCTYIIKaM, OCO3HaHNE OTBETCTBEHHOCTH 3a UX PE3YJbTaThI;

— YBaXXHUTEIBHOE U JOOPOKENATEIBHOE OTHOLLIEHUE K IPYTUM JIFOJIM;

— YMEHHE CIylaTh U CIBbIIATh IPYTUX, BECTH IUCKYCCHUIO, OTIEPUPOBAThH (paKTaMu.

3AKJIFOUYEHUE (1 yac).
Pe3epBHOE Bpemss — 3uaca.

KPUTEPUU OLITEHKN KAUECTBA 3HAHUI



JloCcTHKEeHHsT TMYHOCTHBIX PE3yJIbTaTOB OLIEHUBAIOTCS Ha KAaueCTBEHHOM ypoBHE (0e3 oTmeTok). ChOopMUPOBAHHOCTH
METaNpeaMETHBIX U TPEIMETHBIX YMEHHIA OIEHUBAETCS B Oayuax 1Mo pe3ysibTaTaM BBIOJHEHHUS TA0OPATOPHBIX M MPAKTHYECKUX
paboT.

TPEBOBAHUSA K YPOBHIO ITOATI'OTOBKU YUAIILIMXCA, 3AKAHUYMBAIOIINX 9 KITACC

B PE3VYJIbTATE U3YUEHUA ITPEAMETA YUAIIUECSH 9 KIIACCA NOJDKHBI: 3HaTh/TOHUMATH

* 0COOCHHOCTH KU3HU KaK (DOPMBI CYIIECTBOBAHUS MATEPHH,

* poJib PU3NYECKUX U XUMHUECKHUX MPOIIECCOB B JKUBBIX CUCTEMAX PA3IMYHOTO UEPAPXUUECKOTO YPOBHS OpraHU3AIINH;

* pyHIaMeHTaIbHbIe MOHATHS OUOJIOTHY;

* CYIIHOCTb MPOIIECCOB OOMEHA BEIECTB, OHTOI'€HE3a, HACIEACTBEHHOCTH U U3MEHUYUBOCTH;

* OCHOBHBIE TEOPHH OMOJIOTHH: KIETOYHYIO, XPOMOCOMHYIO TEOPHIO HACIEICTBEHHOCTH, IBOJIOLMOHHYIO, aHTPOTIOTEHE3a,;

* COOTHOIIIEHNE COLMATBHOTO U OMOJIOTHYECKOTO B IBOJIIOLIMN YETIOBEKA;

* OCHOBHBIC OOJIACTH TPUMCHCHHS OWOJIOTMYCCKMX 3HAHWA B TIPAKTUKE CEILCKOTO XO3SHCTBA, B pANE OTpacicH
MIPOMBITIUICHHOCTH, TIPH OXPaHe OKPY’KAOIIEH CPEeAbl U 3I0POBbS YEJIOBEKA;

YMETh

* TOJIb30BAThCSl 3HAHMEM OOIIEOMOIOTUYECKUX 3aKOHOMEPHOCTEH IIsi OOBSCHEHUS C MATEPHATMCTUYECKHUX TO3HIIHMA
BOIIPOCOB MPOUCXOXKIACHHUS M Pa3BUTHUS KU3HU Ha 3eMJie, a TaKXKE PA3JIMUHBIX TPYII PACTEHUH, )KUBOTHBIX, B TOM YHUCJE H
YeJIOBEKa,;

* 1aBaTh apI'YMEHTHPOBAHHYIO OIICHKY HOBOM MH(OPMAIIUU 110 OMOJOTHICCKUM BOIIPOCAM;

* paboTaTh C MUKPOCKOITOM M M3TOTOBJISATh MMPOCTEHUININE TTPETapaThl AJIsI MUKPOCKOITMYECKHUX MCCIICI0OBAHMIM;

* pemIaTh FTeHETUYECKUE 3a]]a9H, COCTABIISITH POJIOCIOBHBIC, CTPOUTH BapHAIIMOHHBIEC KPUBBIC Ha PACTUTEIIEHOM M YKUBOTHOM
Marepuaie;

* paboTath ¢ yueOHOM U HAYYHO-TIOMYJISIPHOM JIMTEPaTypOi, COCTABIIATH IUIaH, KOHCIIEKT, pedepart;

* BJIQJICTh S3BIKOM IMPEIMETA.



TemaTnueckuii t1ad 11 9 kiacca

Ne | Tema Koi-Bo yacos XapakTepucTUKa BUJOB JACATEILHOCTU YUAIIUXCS
/11
1 BBenenne 1 BeisiBnsitor  00mMe 4epThl OpraHU3alid  PAaCTCHUH,

KUBOTHBIX, TPUOOB U MHUKPOOPraHuzMoB. OOBACHSIOT
€IUHCTBO BCEro0 >KMBOTO M B3aMMO3aBHCHMOCTb BCEX
yacTeit ouochepsl 3eMiu

Paznen 1. MHoroo6pasue u cBoicTBa KMBOTO (2 4yaca)

2

Tema 1.1. MHoroo0bpasue >HUBOro Mupa.
OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB

2

XapakTepu3yroT MHOrooOpasue >KUBOIO W MPHUHIUIIBI
KIacCu(pUKaMU  KUBBIX  OpraHu3mMoB.  OOBSCHSIOT
CBOMCTBA KUBOTO Y MPUBOAAT IPUMEPHI MPOSBICHUS dTUX
CBOWCTB Ha pa3HbIX YPOBHIX opranuzauuu. lIpoBomsr
CPaBHUTEJIBHBIM aHAJIU3 YPOBHEM OpPraHU3alMU KUBOTO,
BBISIBIISIIOT OOIIME YEePThl U OCOOEHHOCTH TPOSBIICHUS
JKU3HU Ha Pa3HBIX YPOBHSX CTPYKTYpPHOW OpraHu3aiuu
KUBOTO

Paznen 2. CraHoBieHre OMOJIOTUU KaK HaykH (2 94

aca)

3

Tema 2.1. CraHoBlicHHE OHOJOTHUU KakK
HayKd

XapakTepusyroT MPEJICTaBICHUS JIPEBHUX u
CPEIHEBEKOBBIX €CTECTBOUCHIBITATENICH O )KUBOU MPUPO/IE.
OOBACHSAIOT NPUHIUIBI ~ OWHAPHOW  HOMEHKJIATYPHI,
ouecHuBaroT Bkiaa K. JInHHEs B pa3BUTHE CUCTEMATHKHU.
Xapaxkrepusyrot Teopuro XK. b. Jlamapka

Paznen 3. Teopuss Y. JlapBruHa 0 mpOUCXOXKASHUN BUIOB (4 yaca)




Tema 3.1.Teopuss Y. [lapBuHa O
IPOUCXOKICHUU BUJIOB nyTeM

CCTCCTBCHHOI'O 0T6opa

BbIABISIIOT TPEeAnochbUIKM BO3HUKHOBEHUS Teopuu Y.
JapBuHa. AHaNM3UPYIOT SKCHEAUIIMOHHBIA Marepuan Y.
JlapBuHa W OIICHMBAIOT €r0 BKJIAJl B PAa3BUTHUE TEOPHUH
€CTECTBEHHOT0 0TOOpa. XapakTepu3yioT yueHue JlapBuna
00 HCKYCCTBEHHOM M €CTECTBEHHOM OTOOpE, MPOBOMST
CPaBHUTEINIbHBIM aHAIN3 3TUX Teopuu. [[aroT onpeneneHue
€CTECTBEHHOT0 0TOOpa M XapaKTepu3yrtoT (opmMbl OOPHOBI
3a cymiectBoBaHue. OOBSCHIIOT MEXaHU3M 3BOJIIOLUU C
no3utuii Teopun Y. JlapBrHa 0 €CTECTBEHHOM 0TOOpE

Tema 3.2. [Ipucnoco61eHHOCTh
OpTraHWU3MOB K YCJIOBHSM BHEIIHECH CPEIIbI
KaK pe3ynbTaT ACHCTBUSA €CTECTBEHHOTO
otbopa

XapakTepu3ylOT  OCOOCHHOCTH  CTPOCHUSI  YKUBBIX
OpraHu3MOB U TIOBEJICHUSI >KUBOTHBIX KaK pe3yJbTaT
NpUCIIOCOOJICHUsT K ycloBusiM oOutanus. [lpuBomst
IPUMEPHI Pa3IUYHBIX aJarTaiui

Paznen 4. CtpyktypHasi opraHuzainus >kuBbix opranu3zMoB (10 gacos)

6 Tema 4.1. Xumuueckas opraHuzanus | 2 XapakTepusyrT XUMUYECKUU COCTaB YKUBOTO.
KJIETKHU OnuceIBatOT OPraHNYECKUE U HEOPTAHUYECKHUE MOJIEKYJIbI
JKABOTO, PACKPBIBAIOT WX XUMHYECKHE CBOWCTBA U
OMOJIOTHYECKYIO POJib. Pa3nuyaroT THIIBI HYKJIEHHOBBIX

KUCJIOT U pa3HoBuaHOCTH PHK
7 Tema 4.2. O6men BEIIECTB u|3 XapakTepu3yrOT TPAHCIOPT BELIECTB W3 KIETKU U B

peoOpa3oBaHKUE SHEPTUU B KJICTKE

KJ1eTKy. ONUCHIBAIOT BHYTPUKJIETOYHBIC TIPOIIECCH 0OMEHA
BemiecTB. [IpuBOAST TpUMEpPHl DHEPTETUYECKOTO H
IIACTHYECKOTO  OOMEHOB.  PackphIBaloT  MeXaHU3M
O6uocuHTe3a Oenka u GOTOCUHTE3a




Tewma 4.3. CtpoeHue u QyHKIIMH KIETOK

XapakTepusyroT 0COOEHHOCTH CTPYKTYPHOM
opraHu3aluu, MeTaboanu3Ma U pa3MHOKEHUS NMPOKAPHUOT,
UX poyib B OWolieHO3ax. JlatoT OIEHKY CTPYKTYpHOWU U
byHKIIMOHATBHOM OpraHu3aluu AYKapUOTUYECKUX
KJIETOK, YKa3bIBasi OCOOEHHOCTH CTPOEHHSI PACTUTENBbHBIX
KJIETOK. XapakTEepU3yIOT IUIa3MaTUYECKYyI0 MeMOpaHy,
SAJIPO, UTOIIIa3MY, YKa3bIBasi 0COOCHHOCTHU MX CTPOCHUS U
dbyHkuuonupoBanus. OMUCHIBAIOT MUTOTHYECKUHN IHKII,
XapaKTEepU3ylT OHOJIOTMYECKOE 3HAYCHHE  MUTO3a.
DopMyIHPYIOT MOJIOKEHUS KIIETOYHON TEOPUH

Paznen 5. PazMHOKeHME U MTHAMBUIyaIbHOE Pa3BUTHE OPraHU3MOB (5 4acoB)

9 Tema 5.1. PazmMHO)k€EHME OpraHu3MOB 2 XapakTepusyroT OMOJIOTHYECKOE 3HAYCHHUE Pa3MHOKEHHUS
U ero (gopmbl. ONUCHIBAIOT TaMETOI€HE3 U €ro CTaJIuMu.
BBIABISIIOT ~ CyIIHOCTH  IIpollecca  OCEMEHEHHsS WU
OIUIOZAOTBOPEHUS

10 |Tema 5.2. HWHauBumyasbHOE pa3BUTHE | 3 XapakTepusyroT OHTOTEHE3 Kak poI1iecc

OpraHu3MOB (OHTOTEHE3)

VHJIMBUIYaJIbHOTO Pa3BUTUS OpPraHu3MoB. ONHCHIBAIOT
ATaIbl, CTaaAuu U GOpMbI OHTOreHe3a. OTINYaOT NPSIMOE U
HEMPSIMOE PA3BUTHE U MPUBOASAT MPUMEPHI OPTaHU3MOB C
TEM | JPYTUM TUTIOM pa3BuTus. [IpuBoasat popmynupoBku
3aKOHa 3apojpliieBoro cxojacrBa K. bspa u ocHOBHOro
OuoreHeTH4YeCcKOro 3akoHa Mrostepa—I exkens

Paznen 6. HacnencTBeHHOCTh M MU3MEHYMBOCTH opraHu3moB (10 gaco

B)

11

Tema 6.1. 3aKOHOMEPHOCTH HACJIEAOBAHUS
IPU3HAKOB

6

3HAKOMATCS C OCHOBHBIMH TIOHATHUSIMU TEHETHKH.

XapakTepusyloT TUOPHUIOIOTMYECKUA METOA H3yUYeHHUS




HAcJeJJOBaHUS TMPU3HAKOB H  (POPMYIUPYIOT 3aKOHBI
Mennens. IlpuBoasT 1uToiorHYecKoe OOOCHOBaHHUE
3aKOHOB Mennensd. VYdarcs 3amuchiBaTh T€HOTHUIBI H
raMeTbl OPraHU3MOB, COCTABIIATh CXEMbI CKPEIIMBAHUS U
pemiath TreHeTudeckue 3anaud. DopMynupyroT 3aKkoH
Moprana u JalOT XapakKTePUCTUKY  CLETUICHHOTO
HacjeqoBaHusl — mpu3HakoB.  OOBACHAIOT  MEXaHU3M
XPOMOCOMHOTO OMPEACICHUS T0J1a U MPUBOJIST MIPUMEPHI
MIPU3HAKOB, CIICTUICHHBIX ¢ TosioM. OnpenensroT HopMbl
B3aUMOJICHCTBUS T€HOB U XAPAKTEPU3YIOT T'€HOTHUIT KaK
LEJOCTHYIO CUCTeMY. *PemaloT 3agauu Mo TeHETHKE Ha
JTUTHOPUIHOE CKPEIIBAHUE.

12

Tema 6.2. 3aKOHOMEPHOCTH U3MEHYUBOCTHU

XapakTepu3yrOT MU3MEHYMBOCTh KAaK CBOWCTBO >KMBOTO.
OnpenensioT TUIBI  HU3MEHYUBOCTH, OOOCHOBBIBAIOT
HBOJIIOLIMOHHOE 3HAYECHUE Pa3IMYHBIX BUJ0B
HACJIEICTBEHHOM HM3MEHYMBOCTH. (OOOCHOBBIBAIOT POJIb
Cpelbl B PAa3BUTUM WU MPOSABICHUM MNPU3HAKOB. CTpOST
BAPHALIMOHHBIE Psibl U KpuBble. ONpenenstoT HOPMY
peaKuuun

Paznen 7. Cenekuusi pacTeHUM, KUBOTHBIX 1 MUKPOOPTraHU3MOB (3 yaca)

13

Tema 7.1. Cenexkuus pacTeHuM, KUBOTHBIX
1 MUKPOOPTaHU3MOB

3

[lepeuncnsroT LEHTPHl MPOUCXOKIACHUS KYJIbTYPHBIX
pacTeHMid W 3alOMHUHAKOT  KYyJbTYpPhl, B  HHX
chopmupoBapmmecs. JlaloT  ompencneHHs  IMOHSTHI
«COPT», «IOPOJIA», «IITAMM». XapaKTePU3YIOT METOJIbI
CENIEKIIUM PACTEHHH, KXUBOTHBIX M MHUKPOOPTAHU3MOB.




OOOCHOBBIBAIOT 3HAYEHHE CEJIEKIUU [UISI CEJILCKOTO
X034MCTBA, MEAUIIMHBI, MUKPOOHOJOTHUECKON U JPYTUX
OTpaciiel MPOMBITIIIICHHOCTH

Paznen 8. CoBpemMeHHbIE TTpeCTaBICHHs 00 SBOIONNH (8 4acoB)

14

Tema 8.1. Mukpo3BOIIOLIHS

3

JlatoT onpenesieHus BUAA U NOMYJISUUU. XapaKTepU3YIOT
kputepur BuAa. OOBACHAIOT MEXaHU3M H30JSIIUN U
BU000pa3zoBaHud. OOBACHIIOT OCHOBHbIE (OPMBI H
HaIlpaBJICHUS  SBOJIOLUHU, JAOT KJIaCCU(UKALIUIO
ABOJIIOLIMOHHBIM (DaKTOpaM.

15

Tema 8.2. MakposBoronus

XapakTepu3yloT HaIpaBICHUS SBOJIIOUMA WU IIyTH
JNOCTH)KEHHsI OmoJsiornueckoro rmporpecca. IlpuBoast
OpUMEPHl PA3IMYHBIX (OPM 3BOJIOLMHM TPYHH KUBBIX
OpPraHn3MOB. 3allOMUHAIOT TIPaBWJIa DBOJIOLUUU U
OLICHUBAIOT PE3YJIbTAThI IBOIIOLUU

16

Tema 8.3. MPUCTIOCOOJICHHOCTD
OpPraHU3MOB K YCIIOBUSIM BHEITHEH CpeIb

KaK pe3yJbTaTa 3BOJIOLUU

JlatoT OOBsICHEHUSI TPHUCTIOCOOUTENBHBIX OCOOEHHOCTEM
CTPOCHHUS, OKPACKH Teja, MOBEACHHS KUBOTHBIX C TOUYKU
3perust  dBodonMH.  OOBACHSIOT  3aKOHOMEPHOCTD,

NPOSABIIIOIIYIOCST B COOTHOILLEHUU KOJINYECTBA
JETEHBIIIEH OT CTENeHW 3a00Thl O HHUX POJIUTENEH.
XapakTepusyroT OTHOCHUTEJIbHBIN Xapaxkrep

IPUCIOCOOUTENbHBIX MPU3HAKOB Y OPraHU3MOB, IPUBOIAT
npumepbl.  OOBACHAIOT  OMOJIOTMYECKHI ~ MEXaHU3M
Pa3BUTHS IPUCTIOCOOJIEHUN Y )KUBOTHBIX.

Paznen 9. Bo3HUKHOBEHNE M pa3BUTHE KU3HU HA

3emie (7 yacoB)

17

Tema 9.1. Bo3HUKHOBEHHE
KU3HU HA 3emMiie

U pa3BUTHE

2

XapakTepu3yrOT JTanbl pPa3BUTUA JKUBOW MATEpPHUH.
OnpenenstoT GUIOTEHETUIECKUE CBSI3U B )KHBOUM MPUPOJIC




N Ha UX OCHOBC CTPOAT CCTCCTBCHHYIO KHaCCI/I(bI/IKaHI/II-O
JKUBBIX OPraHu3MOB

18

Tema 9.2. DBonronUs OpraHUYECKOro Mupa

XapakTepusyloT pa3BUTHE KU3HHA HA 3eMJIE B pa3HBIC IPBI
W Tepuonbl. BBIABISIOT  OCHOBHBIE  apOMOPQO3BI.
XapakTepus3yloT MECTO YeJIOBeKa B JKUBOW MPHUPOJIE,
OTIMCHIBAIOT CTAJMH SBOJIIOINHMH YEJOBEKA. 3HAKOMATCS C
MEXaHU3MOM pacooOpazoBaHuUs u €MHCTBOM
IPOUCXOXKIICHUSA pac M HAa OTOH OCHOBE IIPHBOJIAT
apryMEHTHPOBAHHYIO KPUTHKY pacu3mMa

Pazgen 10. B3aumootHomenust opranusma u cpeibl. OcHOBBI 3koJioruu (12 gacoB)

19

Tema 10.1. buocdepa, ee cTpykrypa u
dbyHKIIUN

5

@OOopMyJIMPYIOT OCHOBHBIE IIOJIOKEHUsS YyudeHus B. 1.
Bepnaackoro o 6uochepe. XapakrepusyroT KOMIOHEHTHI
ouochepnl. Onpenensitor (yHKIUMIO Ouochepsl U ee
KOMMOHEHTOB. OMNUCHIBAIOT OCHOBHBIE KPYTOBOPOTHI
BEIIECTB U MUTPAIMIO aTOMOB. 3HAKOMSTCS C UCTOPHUEN
dbopMHUpOBaHUS PUPOJIHBIX COOOIIECTB U XapaKTEPUIYIOT
TaKMe TIOHATHUS, KaK «OHOIIEHO3», «OHOTeOIlEHO3» U
«KocucTteMay. OnpeacnsioT M aHATU3UPYIOT MOHATHUS
(OKOJIOTUS» U «cpela oOuTaHus». XapakTepU3yloT
AKOJIOTMYEeCKUEe (PaKTOPhI U MPUBOMSIT MIPUMEPHI BIUSHUS
3TUX (HAaKTOPOB Ha >KUBBIE OpraHu3Mbl. DopMyIUpPYIOT
NpeACTaBICHUE O LEMAX U CEeTSIX MUTaHUs. AHATU3UPYIOT
MOHSATHE  «IKOJIorM4eckass nupamuaa». ONUCHIBAaIOT
MIPUMEPHI MTUPaMU/T

20

Tema 10.2. YciaoBud )XU3HU U afanTallid K
HUM

OOBSICHAIOT ajaliTalnmnuy, BO3HUKIINEC Yy  JKHUBBIX
OPraHU3MOB B X04¢€ N3MCHAIOIUXCS YCJIOBI/Iﬁ




OKpYy>Karole cpeabl, 3akoH MuUHUMyMma JluOuxa.
OnuchIBalOT afanTaly KUBOTHBIX MU PACTEHUM pa3HbIX
AKOJIOTUYECKUX TPYIII, NPUBOASAT MPUMEPHI.

21

Tema 5.2. buocdepa u uenoBex 3 XapakTepusyIoT Ipeodpa3oBaHue MIAHETHI MO BIUSHUEM
KUBBIX OPTaHMW3MOB, HCUEpHaeMble M HeHucdyepriaeMbie
pecypchl. AHAIM3UPYIOT AaHTPOIIOTEHHOE BIHUSHUE Ha
ouochepy. PackpbiBaloT nOpoOIEMBI  PalMOHAIBHOTO
IPUPOJIONOIB30BAHUS U OXpaHbl NpUpobl. OLEHUBAIOT
HEO0OXOIUMOCTh COXpaHEHUs OMOopa3HOOOpa3us

3aKII04YeHUE 1
Pesepn 3
Hroro 68

JI71 OLIEHKH TOCTMKEHUM yJaluXcsl PUMEHSIETCS CIEAYIOIIas CUCTEMA OLICHUBAHUS

OLUEHKA HHCOMEHHDBIX PABOT YHALIIUXCA

OTBeT OLIEHUBAETCH OTMETKOM «S5», €CIIN:

» paboTa BBIMOJIHEHA TIOJHOCTBIO;
» B JIOTHYECKUX PACCYKJICHUSIX U 000CHOBAHUH PEIICHUS HET MPOOEIOB M ONIHOOK;
» B pabote HeT omMOOK (BO3MOXHBI 1-2 Hemouera, OINWCKa, KOTOpas HE SBIACTCS CJCACTBHEM HE3HAHMS WITH
HETIOHUMaHUs y4eOHOTrO MaTepurana).
OTBET OLIECHUBAETCHA OTMETKOI «4», eciu:

» paboTa BBHIMOJHEHA TMOJHOCTHIO, HO OOOCHOBAaHHWS IIAroB PEIICHHWS HEIOCTATOYHBHI (€clii yMEHHE OOOCHOBBIBATH



paccyXAeHUS HE SBJISJIOCH CIICIIMATBHBIM 00BEKTOM MTPOBEPKH);
» JIONYIIEHBI OJTHA OITMOKA WJIM €CTh JIBa — TPHU HEJ0UYETa B BBIKJIAJIKaX, PUCYHKaX, YepTexkaxX Wiu rpadukax (eciid 3TH
BUJIBI PAOOT HE SBIISUTUCH CIICIIMAIBHBIM O0BEKTOM MPOBEPKH).
OTBeT OLIEHUBAETCH OTMETKOM «3», €CIIN:

» JIONyIIeHO 0oJiee OJHOM OIMOKH MIIH 00JICe TPEX HEJOUYCTOB B BRIKJIAAKAX, YePTEKaX WK Ipadrkax, HO 00yJaroIIHHCsS
obJamaet 00sA3aTeNBPHBIMU YMEHUSIMHU 110 MIPOBEPSIEMOM TEME.
OTBeT OIIEHUBAETCA OTMETKOM «2)», ecJIn:

» JIOTYIICHBI CYIIECTBEHHBIC ONMTMOKH, TIOKAa3aBIIIHE, YTO 00yUJaIONIUICs He 001a1aeT 00sS3aTeIbHBIMIA YMEHHUSMHU 110 JTAHHOM
TEME B MOJIHOW Mepe.

OLEHKA YCTHBIX OTBETOB YHALTUXCAH

OTBeT OLIEHNBAETCH OTMETKOM «5», €CIIM YYEHUK:

» TIOJTHO PacKphUI COACpKaHNE MaTepraia B 00beMe, MPeTyCMOTPEHHOM MPOTPaMMO U yUEOHUKOM;

» W3JI0KWJ MaTepHall TPAMOTHBIM S3BIKOM, TOYHO HCIOJIB3ysS IPEAMETHYI0 TEPMHUHOJIOTHIO W CHMBOJHKY, B
OIPEICIIEHHOMN JIOTUYECKON MOCIIEN0BATEIbHOCTH;

» TPAaBWIBHO BBITIOJIHUJ PUCYHKH, YEPTEIKH, TPa(PUKH, COMYyTCTBYIONINE OTBETY;

» TOKa3ajl YMEHHE WJUTFOCTPUPOBATH TEOPHUIO KOHKPETHBIMHM IPUMEpPaMH, NMPUMEHATh €€ B HOBOH CHTYyallud IIPH
BBINOJIHEHUHU MPAKTUYECKOTO 33/1aHUS;

» TPOACMOHCTPUPOBAN 3HAHKWE TCOPHH paHEe M3YYCHHBIX COMYTCTBYIOIIMX TEM, C(HOPMHUPOBAHHOCTh W YCTOHYHBOCTH
HCMOJIb3YEMBIX MPHU OTBETEC YMEHUN U HABBIKOB;

» OTBEYaJl CAaMOCTOSTEIILHO, 0€3 HABOIAIINX BOIIPOCOB YUHUTEIIS;

» BO3MOXHBI OJTHA — JIBE HETOYHOCTH IPH OCBEIICHUH BTOPOCTEIIEHHBIX BOITPOCOB HMJIM B BBIKJIAJKAX, KOTOPBIC YICHHK
JIETKO MCITPABUJI MOCJIE 3aMEYAHUS YUUTENS.



OtBer OIIECHUBAETCSI OTMETKOM «4», CCJIK YAOBJICTBOPACT B OCHOBHOM Tp€6OBaHHHM Ha OTMCTKY ((5)), HO IIPpHU 3TOM HMCCT
OJIWH U3 HEJOCTAaTKOB.

» B U3JI0)KCHHUH JIOMYIIEHBI HEOOIbIIME MPOOeIbl, He NCKA3UBIIIEE IIPEIMETHOE COJICpKaHUE OTBETA,
» nomyimieHsl | — 2 omMOKH, KOTOpPBhIE caM JK€ HCIpaBisieT, 1 - 2 HemodeTra B IOCJICIOBATCILHOCTH M SI3bIKOBOM
oOpMIICHHH U3JIaraeMoro;
» JIONYIIEHBI OIMOKa WK 00Jiee IBYX HEJI0YCTOB IIPH OCBEIICHUH BTOPOCTEIICHHBIX BOIPOCOB MJIM B BBIKJIAAKAX, JICTKO
HCTPABIICHHBIE TTOCJIE 3AMEYAHUS YUUTEIS.
OTBET OLIEHUBAETCH OTMETKOM «3», €CIIN:

» HETOJHO PAaCKPBITO COAEP)KaHUe MaTepraia (CoaepkaHne U3JI0KeHO hparMeHTapHO, HE BCET 1A MOCIIEI0OBATEIBHO), HO
MoKa3aHo oO0Iee MOHWMAaHWE BOIPOCAa W IMPOJEMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIC JJII YCBOSHHS IPOTPAMMHOTO
Marepuana,

» WMENHCHh 3aTPYIHEHUS WIHM JOMYIIEHbI OIMMUOKH B OTMPEISICHUHN MPESIMETHON TEPMUHOJIOTHH, YepTeKaxX, BhIKIAaIKaX,
UCIIPaBJICHHBIC MOCJIE HECKOJIIBKUX HABOJSAIIUX BOIPOCOB YUUTEIS;

» YYCHHK HE CIPABWICS C NMPUMCHCHHEM TEOPWH B HOBOW CHUTYallMH TIPH BBITOJHEHUU TPAKTHUECKOTO 3aJaHMs, HO
BBITIOJIHUJI 33]IaHUsI 00513aTE€JILHOTO YPOBHS CIIOKHOCTH 110 JAHHOU TEME;

» TpU JOCTATOYHOM 3HAHWUU TEOPETHUECKOTO MaTepuaia BBHIIBICHA HEIOCTaTO4YHAs C(POPMUPOBAHHOCTH OCHOBHBIX
YMEHHI U HABBIKOB.

OTBeT OLIEHUBAETCH OTMETKOM «2», €CIIU:

» HE pacKpBITO OCHOBHOE COJIEpKaHHE YICOHOTO MaTepuaa,

» 00Hapy)XeHO HE3HAHWE YUCHHKOM OOJbIIICH WM HanOoJjIee BaXKHOW YacTH yueOHOTO MaTepuana,

» JIONYIIEHBI OITMOKHU B OMPECICHIH TTOHATHH, TIPH UCIIOJIb30BAaHUU MTPEAMETHOM TEPMHUHOJIOTHH, B PUCYHKaX, YepTeKax
nim rpadrkax, B BBIKJIAJKAX, KOTOPHIE HE UCTIPABIICHBI MOCIE HECKOIBKUX HABOSIINUX BOTIPOCOB yUUTETIS.



OLIEHKA TECTOBBIX PABOT

«5» - 90% — 100%

«4» - 70% — 89%

«3» - 50% — 69 %

«2» - menee 50%

OBLAA KJTACCUDPUKALIHUA OLLIUBOK.

[Ipu oueHKe 3HaHUI, yMEHUHN M HABBIKOB 00YYarOLIUXCsl CIEAYET YUYUTHIBATh BCE OIUMOKHU (TpyOble U HErpyOble) U HEJOUYETHI.

I'pyovimu cuumaromesn owuoOKu':

» HE3HaHHE OTPECIICHUs OCHOBHBIX TMOHSATHH, 3aKOHOB, MTPaBWJI, OCHOBHBIX TOJIOKEHUI Teopuu, He3HaHHE (popmy,
OOIIEMTPUHATHIX CUMBOJIOB 0003HAYCHUH BEIUYMH, SIUHUI] UX U3MEPECHMUS;

HE3HaHWEC HAMMEHOBAHUH ¢IMHUI] H3MEPCHHS;

HEYMEHUE BBIICIIUTH B OTBETE TJIABHOE, CTPOUTH OTBET COTJIACHO TIJIaHa;

HEyMEHHUE IPUMEHSAThH 3HAHUSI, AITOPUTMBI JIJIS PEIICHUS 33124, 3aIaHUl;

HEYMEHHE JIeJIaTh BBIBOABI U 00O0OIIICHMUS;

HEYMEHHUE CTPOUTH TpadUKu, YNTaTh TpauKu, TaOIUIBI U TUATPAMMBIL;

HEYMEHHE MOJIB30BaThCs IEPBOUCTOYHUKAMHU, YUCOHUKOM U CIIPABOYHUKAMU;

YVVVVYVYYY

JIOTUYECKUE OIITUOKH.

K nezpyovim oumuokam cinenyetr OTHECTHU:

» HETOYHOCTH (OPMYJIMPOBOK, OIPEICICHHUM, IMOHSATHH, BbI3BaHHAS HEMOJIHOTOW OXBaTa OCHOBHBIX IPH3HAKOB
OTIPEEISIEMOTO TIOHSTHSI HJIM 3aMEHOU OJHOTO - IBYX U3 3TUX NMPU3HAKOB BTOPOCTEIICHHBIMU;
» HETOYHOCTbH IPH MOCTPOSHUH rpaduKa, TAOIHIIBI, THATPAMMBI,



» HEJOCTaTOYHO NPOJYMAHHBIM IJJaH OTBeTa (HApyLIEHHWE JIOTHKH, MOJAMEHA OTIENbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTENIEHHBIMH);
» HepaluoHaJIbHbIE METOIbI PAOOTHI CO CIIPABOYHOM U APYTON JINTEPATYPOH;
» HEyMEHHE pellaTh 3aJa4M, BBITOJIHATH 3a/1aHUs B 00IIEM BUJIE.
Heoouemamu ABRs0TCS:

» HEOpEKHOE BBITIOJHEHHUE 3aIICEH, YepTeXKEH, CXeM, Tpa(uKOB.
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