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PaGouass mporpamma mnpeaHa3HA4YeHA JJIs U3yYCHUsT OHOJOTUU B OCHOBHOH IIIKOJIE
(5-9 xmaccel) U cocTaBiieHa HA OCHOBE:

- TpeboBanuit ¢enepalbHOTO TOCYJAPCTBEHHOTO 00pa30BATENBLHOTO CTaHIapTa
oO1iero oOpazoBanus (yTB. Ipuka3zoM MuHucTepcTBa oOpazoBanus u Hayku PD ot 17
nekabps 2010 r. Ne 1897);

- IlpumepHoil OCHOBHON 00pa30BaTEIbHOM MPOrPaMMbl OCHOBHOI'O  OOILEro
oOpa3oBaHus,

- CaHUTapHO-3MUJIEMUOTIOTHYECKUX TPeOOBaHMI K YCJIOBUSIM M OpraHHU3allud
oOyuenusi B OV (yTBEpKIEHbl TOCTAHOBJICHHUEM [JIaBHOTO TOCYAapCTBEHHOIO
canuTapHoro Bpaya PO ot 29.12.2010r. Ne 189);

- Yuebnoro miana MbOVY «/loporomanckas cpeansisi 001eo0pa3oBaTeibHas MKOJay.
- I'ogoBoro yue6HOro KanmeHmapuoro rpaduka MbOY «Jloporomanckas COIL» nHa
2016 -2017 yueOHbIii TOI;

- OcHoBHOM 0bOpa3oBarenbHol Tporpammbl MBOY «/loporomanckas COLLDy;
- aBTOPCKOM mIporpamMmsl Kypca «buonorus». 5 — 9 kiaccel / aBT.-COCT.

I''M. IlanpaseBa — M.: [lpoda, 2015.
— y4eOHO-METOIMUeCKOT0 KoMIiekTa «buonmorus» nns 5, 6, 7, 8, 9 knaccoB moj
penakuueit H. . Conuna.



IlnanupyeMble pe3ybTaThl 0CBOEHUS YI4€0OHOI0 MpeaMeTa, Kypca

JIMYHOCTHBIE, MeTamnpeAMeTHble M INpeJIMeTHbIe Pe3yJbTAThbl OCBOCHHUSI Kypca
«buojsornsa»

TpeGoBanust K pe3yiapTaTaM OOY4YeHHs NPEANONaraloT peaau3aluio JIesTeIbHOCTHOTO,
KOMIIETEHTHOCTHOT'O Y JINYHOCTHO OPUEHTHUPOBAHHOTO MOJXO0B B IIPOLIECCE YCBOCHUS MPOTPaMMBbl,
YTO B KOHEYHOM MTOre OO0ECIeYMT OBJaJEHHE YYalllMMHUCS 3HAaHUSAMH, pPa3IUYHBIMU BHUJAMHU
JEATEJIbHOCTH M YMEHUSIMH, BHJAMU  JESITEIbHOCTH  3HAUYUMBIMM  JUISL  COLMAIM3AlUH,
MHUPOBO33PEHUYECKOI0 M JIyXOBHOI'O Pa3BUTHUS y4yalllUXcs, MO3BOJSIOIIMMHU MM OPUEHTHPOBATHCS B
couyMe © OBITh BOCTPEOOBaHHBIMH B OJKU3HU. PesymbraTamu 0Opa3oBaHUS — SBISIOTCS
KOMIIETEHTHOCTH, 3aKJIOYAIOIIMecss B COYETAaHMM 3HAHUH M YMEHHMH, BUAOB JESITEIbHOCTH,
nproOpEeTEeHHBIX B MPOIECcCe YCBOSHHS Y4eOHOTO COIepKaHusl, a TaK)Ke CIOCOOHOCTEH, TMIHOCTHBIX
Ka4yeCTB U CBOMCTB y4alIUXCsl.

B mpomecce WuCMoONb30BaHUS TNPHOOPETEHHBIX 3HAHMKW W YMEHHA B MPAKTUYECKOH
JeSATEIbHOCTY W TIOBCEAHEBHOM JKM3HU MPOSABISAIOTCS JIMYHOCTHBIE KadecTBa, CBOMCTBA U
MHUPOBO33PEHYECKHE YCTAHOBKHU YUAIIUXCsl, KOTOPHIE HE MOAJIEKAT KOHTPOJIIO Ha YPOKE.

Crnenyer umeTb B BHIY, YTO IpeIMETHas 4YacThb pE3yJbTAaTOB IPOBEPSETCS HAa YpPOBHE
VH/IMBUYATbHOM aTTeCTalluy 00YYaroIerocs, a JMYHOCTHAS YacTh SABJSETCS MPEJIMETOM aHaIHu3a U
OLIEHKH MAacCCOBBIX COIIMOJIOTMYECKHX HccienoBaHuil. IIporpamma oOecneuuBaer (popMHpOBaHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U NPEAMETHBIX PE3YJIbTAaTOB.

JIMYHOCTHBIMH pe3ybTaTaMH OOy4YeHHs OMOJIOTMM B OCHOBHOM WIKOJE SBISAETCS
(dbopMHpoBaHKE BCECTOPOHHE 00pa30BaHHOM, MHULMATUBHOM M YCHEIIHOW JMYHOCTH, oOsajaromeit
CUCTEMOM COBPEMEHHBIX MHPOBO33PEHYECKUX B3IVIAJO0B, LEHHOCTHBIX OpPHUEHTAlUi, WJIEHHO —
HPABCTBEHHBIX, KYJIbTYPHBIX MU STUYECKUX IPUHLIUIIOB U HOPM ITOBEACHHUS.

Baxueiinme TMYHOCTHBIE Pe3yIbTaThl 00y4YeHUs] OMOJIOTHH:

1) 3HaHUE OCHOBHBIX NMPUHIUIIOB U IPAaBWJ OTHOIIEHHUS K XKMBOW HMPHUPOJE, OCHOB 3JI0pOBOTO
o0pasa *HU3HHU U 3J0POBbECOEPETaroINX TEXHOIOTUi;

2) peanu3ainus yCTaHOBOK 3/I0pPOBOTO 00pa3a »KU3HU;

3) chopMUPOBAHHOCTH MO3HABATENILHBIX HHTEPECOB U MOTHBOB, HAIIPABJIECHHBIX HA U3y4YEHHUE KUBON
IIPUPOJIbI; HMHTEJUIEKTYaJdbHbIX YMEHUH (J10Ka3blBaTh, CTPOUTb PpACCYKICHHS, AaHaJIU3UPOBAThH,
CpaBHUBATb, JEJIaTh BBIBOJBI U JIP.); 3CTETUYECKOI'O OTHOLIEHUS K KHUBBIM 00BEKTaM.

MeTanpeaMeTHble Pe3yJabTaThl BKIIOYAIOT OCBOCHHBIE OOYYAIOIIUMHUCS YHHBEpPCAIbHBIC
yueOHbIe JEHCTBUS, 00ECIeUnBAIOIIUE OBJAJCHUE KIFOUYEBBIMH KOMIIETEHIUSIMHU, COCTAaBIISIOIIMMHU
OCHOBY YMEHHUS YUUTHCS.

Baxhelimume meTanpeaMeTHbIE pe3yIbTaThl 00y4eHUs] OMOJIOTHH:

PeryasituBubie YY/I:

- CamocrosTenbHO OOHapyXHBaTb U (OpMyIUpoOBaTH Y4eOHYIO MpoOieMy, OINpeleNiTh Ieb
y4eOHOM e TeIbHOCTH, BBIOUpPATh TEMY MPOEKTA.

- BwiaBurath BepcuM pemieHuss NpoOJeMbl, OCO3HABATh KOHEUHBIH pe3yjibTaT, BBIOMpaTh W3
MPEIOKEHHBIX U UCKATh CAMOCTOSITEIbHO CPEICTBA TOCTUKEHUS 1IeJIH.

- CocTaBnsaTh (MHAWBUIYAIBHO WM B TPYIIIE) IJIaH PeLIeHNs IpoOeMbl (BBIMOJIHEHUS IPOEKTa).

- Paboras no niaHy, cBepsATh CBOU JIEUCTBUS C LEJIBIO U, TP HEOOXOJUMOCTH, UCIIPABIIATH OLIMOKU
CaMOCTOSITEIILHO.

- B nuanore ¢ yunrenem COBEpILIEHCTBOBATh CAMOCTOSATEIbHO BbIpaOOTaHHbIE KPUTEPUU OLICHKHU.
Ilo3snaBarenabHbie YY/I:

- AHanu3upoBaTh, CpaBHHMBATh, KJIACCU(PUUUPOBATH W 0000maTh (GaxkThl U sIBICHUS. BBIABIATH
MIPUYUHBI U CJIECTBUS IPOCTHIX SIBICHUM.

- OcyIIeCTBIATh CPaBHEHHE U KIACCU(DUKALMIO, CAMOCTOSTENIHO BBIOMPAst OCHOBAHUS M KPUTEPUU
JUIsL YKa3aHHBIX JIOTMYECKUX OIepaluif; CTPOUTh KiIacCU(UKALMIO Ha OCHOBE JAUXOTOMHYECKOIO
JeneHust (Ha OCHOBE OTPULIAHMS).

- CTpoUTb JJOTUYHOE PACCY’KIECHUE, BKIIOYAIOIEE YCTAHOBICHNE TPUYUHHO-CIIEICTBEHHBIX CBSI3EH.




- Co3/1aBaTh CXeMaTUYECKUE MOJIENH C BbIIEJICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

- CocTaBiATh TE3UCHI, PA3IUYHbIC BUABI IUIAHOB (MPOCTHIX, CIOXKHBIX M T.I.). [IpeoOpa3zoBbIBaTh
nH(pOpMAIIO U3 OJHOTO BUJA B APYTroM (TaOIHITy B TEKCT H TIp.).

- BouuThIBaTh BCe ypOBHH TEKCTOBOM MH(OpPMAIIHH.

- YMerb ompeneisTb BO3MOXKHbIE HCTOYHMKH HEOOXOIAMMBIX CBEACHMH, MPOU3BOJIUTH MOMCK
MH(pOPMalIKH, AaHATU3UPOBAThH U OLICHUBATH €€ JJOCTOBEPHOCTb.

KommyHnukatusubie YY/I:

- CaMOCTOSITENTbHO OPraHU30BbIBaTh y4eOHOE B3aUMOJICHCTBUE B TPYIIIIE.

- YMEHHME CIylmaTh M BCTyHaTh B JHMAJIOT, Y4acTBOBaTh B KOJJICKTHBHOM OOCYXXAECHUHU MHpoOieM;
UHTETPUPOBATHCS B TPYNIY CBEPCTHUKOB M CTPOUTh MPOIYKTHBHOE B3aWMOJEUCTBHE CO
CBEPCTHHUKAMM UM B3pPOCIBIMH; YMEHHUE aJIEKBAaTHO MCIOJIb30BaTh PEUEBbIE CPEACTBA JJIs TUCKYCCUHU U
apryMeHTallui CBOEH IMO3WIIMHU, CPAaBHUBATh pa3Hble TOYKU 3PEHUS, apIyMEHTHUPOBATH CBOIO TOUKY
3peHus], OTCTauBaTh CBOIO MO3ULUIO.

- CIIOCOOHOCTH BBIOMPATH II€JIEBbIE U CMBICIOBbIE YCTAHOBKHM B CBOUX JEHCTBUSIX U IMOCTYIKaX I10
OTHOILIEHHUIO K KUBOH NMPUPOJE, 310POBbI0 CBOEMY U OKPYKAIOIIHX;

IIpenMeTHBIMH Ppe3yIbTATAMM OCBOEHHUS BBITYCKHUKAMU OCHOBHOM HIKOJIBI MPOTPaMMBI I10

OMOJIOrUH SIBISIOTC:

1) B no3HaBaTeIbHOM (MHTEJJIEKTYAJILHOI) cepe:
= BBIACJICHUEC CYHICCTBCHHBLIX IPHU3HAKOB OHMOJIOTMYECKUX OOBEKTOB (OTJ'H/IT-II/ITCJ'H)HLIX IIPHU3HAKOB
KUBBIX OPTraHU3MOB; KJIETOK U OPraHHU3MOB PACTEHUH, )KUBOTHBIX, TPUOOB U OAKTEpUil; OpraHu3Ma
4eslioBeKa; BUI0B, SKocucTeM; ouocdepsl). U nporeccoB (0OMEH BEIIECTB M NPEBPAICHUE SHEPTUH,
MUTaHUe, AbIXaHWE, BBIJEICHHUE, TPAHCHOPT BELIECTB, POCT, Pa3BUTHE, PAa3MHOXKEHHE, PETYJALus
KHU3HEAESITEIbHOCTU opranu3Ma). KpyroBopoT BellecTB U peBpallieHre IHEPTHH B SKOCUCTEMAX);
- MpUBeJAeHHeI0KA3aTeIbCTB (ApryMEHTAlINs) POICTBA YETIOBEKA C MICKOMUTAIONIUMU >KUBOTHBIMU;
B3aMMOCBSI3M YEJIOBEKA W OKPYXKAIOIIEH Cpelbl; 3aBUCUMOCTH 3JI0POBbSI YEJIOBEKA OT COCTOSHUS
OKpYXalole cpenbl; HEOOXOJMMOCTH 3alllUThl OKPYXKAlOIIeW Cpelbl, COOMIOJEHUS Mep
npoQUIaKTUKHA 3a00JICBaHUM, BBI3BIBAEMBIX PACTCHUSMH, XUBOTHBIMH, OAaKTepUsSMHU, TpHOaMU U
BUpYycaMH, TpaBMaTusMma, ctpeccoB, BUU-undexuu, BpeAHbIX NPUBBIYEK, HAPYIIECHUS OCAHKH,
3peHHs, ClTyXa, MH(EKIMOHHBIX U MPOCTYAHBIX 3a00JI€BaHUN;
- kiaccuukanus — onpejaeNecHre MPUHAIICKHOCTH OMOJOTHYECKMX OOBEKTOB K OIpeneeHHON
CHUCTEMAaTUYECKOU IpyIIIe;
- 00bsiICHeHHe POJId OMOJOTHH B MPAKTUYECKOW AEATEeIHbHOCTH JIIOJIeH; MECTa U POJIM YellOBeKa B
NPUPOIE; POACTBA, OOUTHOCTH MPOMCXOXKACHUS M IBOJIOIHMH PACTCHUH M KMBOTHBIX (Ha MpUMepe
COIIOCTABJICHUSI OTAENBbHBIX TPYII); POJIU Pa3IMYHBIX OPraHU3MOB B KU3HU YEJIOBEKA; 3HAYCHUS
OHMOJIOTMYECKOTO pa3HOoOpasus I COXpaHEHUs Omochephl; MEXaHW3MOB HACJICICTBEHHOCTH U
W3MEHYUBOCTH, TMPOSBIICHUS HACJIEICTBEHHBIX 3a00JIeBaHUN Yy UeNOBEeKa, BUIA000pa3oBaHUS U
MIPUCTIOCOOIEHHOCTH;
- pa3jiMyeHMe Ha TaOJIMIAaX YacTel U OPraHOMIOB KJIETKH, OPraHOB U CHCTEM OPraHOB YeNOBEKa; Ha
JKHUBBIX O6’b€KTaX n Ta6HHHaX OpTraHoOB IBETKOBOI'O paCTCHHA, OPraHOB U CUCTEM OPraHOB )KXUBOTHBIX,
pacTeHMii pa3HBIX OT/AETOB, KHUBOTHBIX pPa3HBIX TUIOB U KJIAcCOB; Hambojee paclpoCTPaHEHHBIX
paCTeHI/Iﬁ Hn AOMAaIllHUX XHUBOTHBIX, C'LGI[O6HBIX n AA0BUTBIX FpI/I6OB; OIIaCHBIX OJIsd YCJIIOBCKaA
pacTeHUii U )KUBOTHBIX;
- CPaBHCHHE 6I/IOJ'IOI‘I/I'-ICCKI/IX O6’b€KTOB " IpoHeCCoOB, YMCHUC ACJIATh BBIBOABI U YMO3AKIIFOUCHUSA Ha
OCHOBE CPaBHEHHSI,
- BbISIBJIEHHE W3MEHYMBOCTH OPTaHU3MOB; MPUCIIOCOOTICHNN OPraHU3MOB K Cpelie OOUTaHMSI; THIIOB
B3aMMOJICHCTBHUS Pa3HBIX BUJOB B JKOCHUCTEME; B3aMMOCBSI3€H MEXIy OCOOCHHOCTSIMH CTPOCHUS
KJICTOK, TKaHEH, OpraHoB, CHCTEM OPTaHOB U UX (PYHKIIUSIMH;
- OBJIa/IeHHE METOJIaMU OMOJIOTMYECKON HAyKH: HAOII0JeHHe U ONUCaHHe OMOJIOTHYECKUX 0ObEKTOB
U TIPOLIECCOB; MOCTAHOBKA OMOJIOTUYECKHUX 3KCIIEPUMEHTOB U 00BICHEHHE UX PE3YIHTATOB.
2. B IeHHOCTHO-OPHEHTAIMOHHOM c(epe:

- 3HaHHWe OCHOBHBIX MPABWJI OBEJCHHUS B IPUPOE U OCHOB 3JI0POBOT0 00pasa )KU3HHU;

- aHAJIM3 U OLIEHKA TIOCJIEeACTBUN JEATEILHOCTH YelIOBeKa B MPUPOJIE, BIUSHUS (PaKTOPOB pUCKa
Ha 3/I0pOBBE YEIIOBEKA.



. B cdepe TpynoBoii neATeIbHOCTH:
- 3HaHUe 1 cOoOI0IeHUE MPaBUII pabOTHl B KabUHETe OMOIOTHUH;

-c00J110/1eHr e TIPaBUIJI pabOTHI ¢ OMOJOTUYECKUMU IPHOOpaMu M HHCTPYMEHTaMH (IIpenapoBaIbHbIC
UTJIbI, CKAJIBIIEIH, JTYTIbI, MUKPOCKOTIBI).

B cepe pusznueckoii 1eATeIbHOCTH:
OcBoeHue IPUEMOB OKa3aHUs MIEPBOI MOMOIIY IPHU OTPABICHUU SAOBUTHIMHU TPUOAMU, PACTCHUSMU,
yKycaxX >KMBOTHBIX, MPOCTYIHBIX 3a00JIeBaHMSIX, OXOrax, OOMOpPOXKEHHUSAX, TpaBMaX, CHACEHHH
YTOMAIOIIETr0; PAMOHAIBHON OpraHu3aluyd TpyJda M OTHAbIXA; BHIPANIUBAHUS M PA3MHOKCHHUS
KyJIbTYPHBIX PAaCTEHUH W JOMAIIHMX >XUBOTHBIX, yXOJa 3a HUMH; IPOBEICHUS HAOIIOJICHUN 32
COCTOSIHUEM COOCTBEHHOTO OpraHu3Ma.
B acreTnueckoii cepe:
061a0eHue YMEHNEM OLIEHUBATh C 3CTETUYECKON TOUKH 3pEHHsI OOBEKThI )KUBOI MPHUPOIBL.

IIpeaMeTHBIMHM pe3yJbTaTaMH H3y4YeHHMsl Kypca «OuoJiormu B S5-9 kiaccax» sBJsieTcs
c(hopMHPOBAHHOCTH CIEAYIOLIUX YMEHUH:

TpeOoBaHMs K YPOBHIO NOATOTOBKH YYalIuXcs S Kjiacca.

‘yanuecsi 10/ZKHbI 3HATh:

OcHOBHBIE XapaKTEPUCTUKHU METO/I0B HAYYHOT'0 ITO3HAHUS U UX POJIb B U3yUYEHUH MPUPOIBL;

CoBpeMeHHYI0 KJIacCU(UKALINIO KUBOM MPUPOIBL;

OcHOBHbIE XapaKTEPUCTUKH LIAPCTB JKUBOM MPUPOIBL;

KneTouHoe cTpoeHue JKUBbIX OPraHU3MOB;

OCHOBHBIE CBOMCTBA KUBBIX OPTraHU3MOB;

Tunsl B3aMMOOTHOIIEHUN OPraHU3MOB, OOUTAIOIIUX COBMECTHO;

[TpucniocoOnenust OpraHu3MOB K OOUTAaHUIO B PA3IUYHBIX CpefaxX U BOSHUKAIOLIUX MO/ AeHCTBHEM
<OJIOTHYECKHUX (PaKTOPOB;

[IpaBuna noBeaeHus B IpUPOJE;

Kaxoe BnusiHue oka3pIBaeT 4esIOBEK HA PUPOY.
‘Yamuecsi A0JZKHbI YMeTh:

PaGotatk ¢ pa3nuYHBIMU THUIIAMH CIIPABOYHBIX U3aHHM, CO3AaBaTh KOJUICKIIH, TOTOBUTh
D0OIIEHUS U IPE3EeHTALIH;

[TpoBoANTH HAOMIOIEHNUS U ONKUCAHUS IPUPOIHBIX OOBEKTOB;

CocTaBiATh IJIaH IPOCTEUILEr0 UCCIEIOBAHUS;

CpaBHUBaTh 0OCOOCHHOCTH CTPOCHUS U )KU3HENEATEIbHOCTH MpPECTaBUTENEH pa3InIHbIX IaPCTB
"MBOW IIPUPOJIBI;

JlaBaTh 0OBSICHEHHE OCOOEHHOCTSIM CTPOEHHUSI U AKU3ZHEAESTEIbHOCTH OPraHU3MOB B CBSI3U CO
Je7I0i uX OOUTaHUs;

CocTaBnaTh Leny NUTaHUS B IPUPOAHBIX COOOIIECTBAX;

PacriozHaBaTh pacTeHus U )KUBOTHBIX CBOEH MECTHOCTH, 3aHECEHHBIX B KpacHble KHUTH.

TpeOoBanus K yPOBHIO NOATOTOBKH y4amuxcs 6 kiacca.
Yuamuecs 10J1KHbI 3HATD:
—ITpuHITMTIEI COBpEMEHHOM KJ1acCU(HUKaAIMK pacTeHUH, OCHOBHBIE TTPU3HAKH M CBOMCTBA KaXKIOM
CHUCTEMAaTHUYECKOM €TUHUIIEL;
MeTtobl v TPUOOPHI 1S H3yUeHUsI O0BEKTOB KUBOUN MPUPO/IBI;
[IpaBuna cOopa pacTeHHit, Co31aHMs KOJUIEKIUU U PabOThI ¢ TepOapHBIMH MaTepHalaMH;
XUMUYECKU COCTaB KJIETOK paCTCHUM, 3HAUEHUE BEIIECTB, BXOAIIMX B UX COCTaB;
Cy1iecTBeHHbBIE TPU3HAKHN CTPOSHUS U KU3HEIEATSIILHOCTH KJIETKU PACTEHUH, OaKkTepuil M TpuoOoOB;
Tunsl TKaHel pacTeHuil, 0COOEHHOCTH UX CTPOEHUS U 3HAUEHUE B PACTUTEIILHOM OPraHU3ME;
Ctpoenue, 3HaueHHEe U GYHKIIMOHUPOBAHUE OPTraHOB PACTUTEIHLHOTO OPraHU3Ma;




Kak 1o ycrnosxHeHHe pacTUTEIbHBIX OPIraHU3MOB B IIPOLIECCE IBOIIOIUH;

Kakoe 3HaueHNe UMEIOT pacTeHusi, 0aKTEepUH U TPUOBI B IPUPOJIE U B XO3IUCTBEHHOH IEATETLHOCTH
eJI0BEeKa;
—Penkue u ncuesaronye pacTeHus: CBOC MECTHOCTH.
Yuamuecs 102KHbI YMeThb:
—PaboTaTh ¢ pa3IMYHBIMH THITAMHU CTIPABOYHBIX W3JIaHHIA, CO3/IaBaTh KOJUICKI[H, TOTOBUTh
COOOIIEHNUS U MPEe3eHTAIH, CO3/1aBaTh KOJUICKLIUY;
—IIpoBoauTE HAOMIOIEHHS U ONIUCAHUS TPUPOJHBIX OOBEKTOB U SIBIICHUIA;

CocTaBisTh IUIaH UCCIEI0BAHMS, TIOJIH30BATHCS YBEIMUUTEIbHBIMU IPHOOPAMH, TOTOBUTH
MKPOIIPENaparsl;

PaznnuaTh Ha TabnMIaX ¥ MUKpOIIpenapaTax 4aCcTU U OPraHOUAbI KIIETKHU, TUIIbI PACTUTEIbHBIX
KaHeM;

PaznuuaTh Ha TabnMMIAaX U MOJETSX OPTaHbl IBETKOBBIX PACTEHHM, HA3bIBATh X (PYHKIINH;

Briienste cyniecTBeHHbIC IPU3HAKY MPEACTaBUTENEH IapcTBa pacTeHus, apcTBa bakrepun u
apctBa ['puoOsI;

PaznuuaTh Ha )KMBBIX 00BEKTAX U TAOJIMIIaX PACTEHUS Pa3HBIX OT/EJIOB, KIACCOB U CEMENCTB;

PaznuuaTh Ha )KMBBIX 00BEKTAX U TAOJIHMIIAX SJIOBUTHIE U CheAOOHbIE IPUOBI;

CpaBHMBaTh 0COOCHHOCTH ITOJIOBOTO M OECIIOIOr0 pa3MHOXKEHUS PACTECHUH, 1€71aTh BBIBOABI HA
CHOBE CPAaBHEHUS;

Bo1iensts cylecTBeHHbIE IPU3HAKN OMOJIOTHYECKUX NTPOLECCOB, MPOTEKAIOUINX B PACTEHUX:
OMEH BelIeCTB, IUTAaHHE, AbIXaHUE, BBIJICIIEHUE, TPAHCIIOPT BEIIECTB, POCT, pPA3BUTHE, PA3MHOKEHUE;

O1neHnBaTh C ICTETUYECKON TOUKH 3pEHHS MTPECTaBUTENEH PACTUTEIBHOTO MUPA;

OOBACHATH XapaKTep B3aUMOCBS3€H, BOSHUKAIOIIUX B (PUTOLIEHO33aX W IPUIHHBI CMEHBI
ACTUTEIbHBIX COOOIIECTB;

OOBsACHATH 3HaYEHHE pACTeHUH, IPUOOB U OaKTEepUil B MPUPOJIE, )KUZHU U XO3IHCTBEHHON
eATEIIbHOCTH YeJIOBEKa.

TpeGoBanusl K yPOBHIO NOATOTOBKH yYaluxcs 7 Kiacca.

Yuyammecsi 10/1KHbI 3HATB:
—0COOCHHOCTH KM3HU KaK (DOPMBI CYIIECTBOBAHUS MAaTEPUH;
—(yHaMeHTaIbHbIE TOHATHS OMOJIOTHY;

0 CYyILIECTBOBAHUU 3BOJIIOLMOHHON TEOPHH;
—OCHOBHBIE TPYIIITBI IPOKAPUOT, TPUOOB, paCTEHUI U )KUBOTHBIX, 0OCOOCHHOCTH WX OpraHU3aLNH,
MHOIr000pasue, a TAKKe SKOJIOTHYECKYIO U X035 CTBEHHYIO POJIb KHUBBIX OPIaHU3MOB; OCHOBHBIE
00JIacTH MPUMEHEHHsI OMOJIOTMYECKUX 3HAHHUI B TIPAKTUKE CEITbCKOTO X03A1CTBA, B PsiJie OTpacien

IIPOMBIINIJICHHOCTH, IIPU OXpaHE OKPY)KaI-OIHeﬁ CpEAbI 1 310POBBA UCJIOBCKA,
Yuamuecs J0JKHBI YMETh:

—I0JIb30BaThCS 3HAHUEM OMOJIOTUYECKUX 3aKOHOMEPHOCTEH /17151 OOBSICHEHUSI C MATEPUATUCTUYECKUX
MO3ULMI BOIIPOCOB IPOUCXOXKICHUS U Pa3BUTHS )KU3HU Ha 3€MJIE, a TAKXKE Pa3IMYHbIX TPy
pacTeHul, )KUBOTHBIX, B TOM YHCJIE U YEJIOBEKA;

JlaBaTh apryMEHTHUPOBAHHYIO OLIEHKY HOBOW MH(pOpMalUU N0 OMOJIOTHYECKIM BOIIPOCAM;

paboTaTh C MUKPOCKOIIOM U U3TOTOBJISITH MPOCTEHIIINE C IPENapaThl AJI1 MUKPOCKOITUYECKUX
CclIeJOBaHUM;

paboTtath ¢ yueOHOI 1 HAyYHO-TIOMYJISIPHOM JIUTEPATypPO, COCTABIIATH IJIaH, KOHCIIEKT, pedepar;

BIIAJICTh S3BIKOM IIpEAMETA.

TpeGoBaHus K YPOBHIO MOATrOTOBKH y4yaluxcs 8 kiacca.
Yyamuecs 0 KHBI 3HATD:
- crienuQUKy CTPOSHHS OPTaHM3Ma YeJIOBEKa, 00YCIOBICHHYIO MPIMOXO0XKAESHHEM U TPYAOBOH J1ESTEIHLHOCTHIO
—HpI/ISHaKI/I CXOACTBA U OTJINYHA YCJIOBCKA U ) KMBOTHBIX,




—CYIIHOCTh OMOJIOTHUECKHUX TPOIIECCOB: 0OMEHA BEIIECTB U MPEBPAIICHUS SHEPTUHU, TTUTAHUE,
JIbIXaHWE, TPAHCIIOPT BEILIECTB, POCT, Pa3BUTHUE, PA3MHOKEHHE, PETYIISLUS )KU3HEACATEILHOCTH.

O0COOEHHOCTH OpTraHM3Ma YEJIOBEKa: €ro CTPOCHHMS, )KU3HEACATEIIPHOCTH, BBICIIICH HEPBHOM
eATEIIBHOCTH M IIOBEICHUS.

0COOEHHOCTH CTPOEHUS KJIETKH - OCHOBHOM CTPYKTYPHOM €IMHUILIBI )KHBOTO OPraHU3Ma;

CcTpoeHHe U (PYHKIIMM OCHOBHBIX TKAHEH U CUCTEM OPTaHOB;

GyHKIMOHATBHBIE CHCTEMBI OPTaHU3Ma;

3HAYEHHUE TOMEOCTa3a BHYTPEHHEH Cpeibl OpraHu3ma;

00 0OMEHE BEIECTB, €r0 3HAYEHUH U BHOAX;

poJsib PEpPMEHTOB 1 BATAMHUHOB B OpPTaHU3ME;

0COOCHHOCTH HEPBHOM U T'yMOPaIbHOU perynsauuu GyHKIUNH OPraHOB U OPraHu3Ma B LIEJIOM;

CTpoeHHe U (PYHKIIMU aHAIIN3aTOPOB;

mexann3Mbl BH/I;

(GYHKIIMOHATBHOE 3HAYEHHE BBICIIIMX OTEIOB TOJIOBHOTO MO3Ta YEIIOBEKA;

0COOEHHOCTHU UHAMBUYAILHOTO PA3BUTHS YEJIOBEKA;

npaBujia JIMYHON TUTUEHBI;

PUYUHBI, HApyIIAoIne (U3HOIOTHUSCKHUE TTPOIECCHI B OPraHU3Me YeJIOBEKa, IPUIHHBI
100J1€BaHMII;

0 BpEJIe aJIKOrojsl U HAPKOTHUECKUX BEIIECTB AJI 3I0POBbS U PA3BUTHS OPraHU3Ma YEJIOBEKa.
Yuamuecs J0JKHBI YMETh:

—00BSACHATH: POJIb OMOJIOTHH B IPAKTUYECKOH NEATETLHOCTH JIOAEH U CaMOTro yueHHKa, 3HAYCHHE
Pa3TUYHBIX OPTAaHU3MOB B KHM3HHU YEJIOBEKA, MECTO M POJIb YEJIOBEKa B IPUPOJE. 3aBUCHMOCTh
3JI0POBbS OT COCTOSIHUSI OKPY>KaIOIIEeH Cpebl, IPUYUHBI HACIEICTBEHHBIX 3a00JI€BaHNI U CHIDKEHHE
UMMYHHTETA Y Y€JIOBEKa, POJIb TOPMOHOB ¥ BUTAMHHOB B OPTaHU3ME, BIMSHAE BPEIHBIX MPUBBIYCK
Ha 3/10pOBbE YEIIOBEKA;

U3y4yaTh: CaMOro ceOs U MPOLECCH )KU3HEACSITEILHOCTH YeJI0BEKa, CTABUTh OMOJIOTUYECKHE
<CTIEPUMEHTBI, OOBSICHATH PE3yJIbTATHI OIBITOB.

BBISIBJISITH: B3aMMOCBSI3b 3aTrPSI3HEHUS OKPYIKAIOIIEH CPeabl U 370pOBbs YeTIOBEKa, B3aUMOACHCTBHE
ACTEM M OPTaHOB OpraHU3Ma 4YeJIOBEKa,

CpaBHUBATh: YEJOBEKa U MJICKOIUTAIOMINX U JEJaTh COOTBETCTBYIOIINE BHIBOJIBI,

OTIPENIeNATh: IPUHAIJICKHOCTD YEIOBEKa K OMPEeIIEHHON CHCTEMAaTHIECKO TPpyIIIIE;

aHAJTM3UPOBATh U OLIEHUBATH: BO3CHCTBUE (PAKTOPOB OKpYIKAIOIIEH cpebl, (hakKTOpOB pHCKa Ha
10pPOBbE YEJIOBEKa;

IPOBOJUTH CAMOCTOATENBHBIA MOUCK OHONIOTHYECKON HH(OPMAIMH: B TEKCTE YUeOHUKA,
MOJIOTHYECKUX CIIOBAPSX M CHPAaBOYHHUKAX, TEPMUHOB, B AJIEKTPOHHBIX M3JaHUsAX U MHTEepHeT-
ecypcax;

pacro3HaBaTh U ONMCHIBATh: HAa TAa0JIMIIaX OCHOBHBIE OPTaHbl M CUCTEMbI OPTraHOB YEJIOBEKa;

paboTath ¢ y4eOHHKOM: C TEKCTOM, TAOJIMIIAMH U WIUTFOCTPAIUSAMH, TTOJIb30BATHCS allmapaToM
PUEHTHPOBKH (OTJIaBI€HUEM, CHMBOJIAMH H T.II.)

UCIIONIb30BATh MPUOOPETCHHBIC 3HAHUS U YMEHHS B IPAKTUYECKON AEATEILHOCTU U MOBCEIHEBHOM
'M3HU JJIS:
co0OuroieHust Mep MPO(UIIAKTHKY 3a00JIeBaHMI; TpaBMaTH3Ma; cTpeccoB; BUY-unpexmm; BpeaHbIx
pUBBIYEK; HAPYIICHUS OCAHKHU, 3PEHUS, CIyXa;

OKa3aHUsl MEepBOU MEIMIMHCKOM MOMOIIM ITPU OTPABJICHHH; YKYCaX KHUBOTHBIX; POCTYIHBIX
100JIeBaHUSX; 0’KOTaX, TPaBMaX, KPOBOTCUCHHUSX; CITACCHUN YTOIAIOIIETO;

palMOHABHON OpraHu3alyy TpyAa U OTJbIXa, COOII0ICHNE TTPABIII TOBEACHUS B OKPYIKArOIIeH
sene;

IPOBEJICHUS HAOJIOICHHI 32 COCTOSIHUEM COOCTBEHHOTO OpTraHU3Ma.

U3MEPATH KPOBSHOE AABJICHUE U YACTOTY IMYJIbCa;

JaBaTh 000CHOBAaHUE MPABUJIAM JIMYHOM 1 OOILIIECTBEHHOW TUTHEHBI;



TpeOoBaHMsl K YPOBHIO NOATOTOBKH y4aluxcs 9 kiacca
yauwquecsa 001HCHbL 3HAMD:

[TpuHIUTIBI COBpEeMEHHOW KIacCU(UKAIIUH KUBBIX OPTaHU3MOB, YPOBHEBYIO OPTaHU3AIIUIO KUBOM
aTepuy;

[Tpr3Haky )KMBBIX OPraHU3MOB: OCOOEHHOCTH XUMUYECKOT0 COCTaBa, KIETOYHOE CTPOEHUE, 00MEH
SIIECTB M MIPEBPAILCHHSI SHEPTHH, POCT, pPA3BUTHE, PA3MHOKEHUE, HACIIEICTBEHHOCTh
3MEHUYUBOCTbD, SBOJIIOLIUIO U CBSI3b CO CPENOi;

XUMHUECKUH COCTaB KIIETOK, 3HAUE€HUE BELIECTB, BXOAALINX B UX COCTAB;

Cy1iecTBeHHbIE IPU3HAKU CTPOCHHUS U KU3HEAEATEIIbHOCTU KIETKHU, OCHOBHBIE MTOJIOKEHUS
NETOYHOHN TEOPUH;

Oco0eHHOCTH OCHOBHBIX MTPOLIECCOB KU3HEEATEIHHOCTH OPraHU3MOB;

Kpurepuu Buaa u nonyssiiiuy Kak OCHOBHOM €IMHHIIBI SBOJIIOLIUY;

JIBMOKyIIIME CUJIbI, IJIaBHBIE HAPABJICHUS U PE3YJIbTAThI HBOJIOLNH;

CoBpeMeHHbIE NPEICTaBIEHUS O BOSHUKHOBEHUH KH3HHU Ha 3eMJle, OCHOBHBIE ITAIIbI
CTOPUYECKOTO Pa3BUTHUS OPTaHUYECKOTO MHUPA;

CTpyKTypy ¥ B3aUMOCBSI3H B IPUPOIAHBIX IKOCUCTEMAX, PA3JINUHS €CTECTBEHHBIX U HCKYCCTBEHHBIX

Pacrnipoctpanenue u ponb )KUBOTO BellecTBa B Onocdepe;

O B3auMHOM BIMSIHUU (DAaKTOPOB CPEJIbI U YEIIOBEKA, POJb YeIoBeKa B Ouocdepe;

CoBpeMeHHOE COCTOSTHIE OKPY>KaIOLIEH Cpe/ibl, CIIOCOObI COXPaHEHUs IUHAMHUYECKOTO PABHOBECHSI
9KOCHUCTEMAX IJIAaHETHI;

3Ha4yeHrEe COBPEMEHHBIX OMOJIOTMYECKUX HAYK JJIi HAPOTHOTO XO3SHCTBA CTPAHBI.
yawgueca 00NIHCHBL yymemn:

PaboTath ¢ pa3IMuHBIMU TUIIAMH CIIPABOYHBIX U3AAHUH, TOTOBUTH COOOLIEHHUS U NIPE3CHTALIUH,
J3/1aBaTh KOJUICKIUH;

[IpoBoUTH HAOIOCHHS 32 COCTOSTHUEM 3/10POBBSI, JIEJIATh BHIBOJIBI IO PEe3yJIbTaTaM HAOIIOICHHS,

CocTaBisTh IUTaH UCCIIEIOBAHMIA, YIaCTBOBATh B IPOSKTHOM JIEATEILHOCTH;

Paznuuath Ha TabnMIax ¥ MUKpoOTpenapaTax 4acTH U OPTaHOUIbI KIIETKH, THITHI TKaHEH;

Paznuyats Ha Tabnuuax v MoJIENsIX OpraHbl M CUCTEMbI OPraHOB, Ha3bIBaTh UX (PYHKLINU;

Bb1iensaTe oTIMUnTENbHBIE IPU3HAKHU J)KUBBIX CHCTEM;

CpaBHMBAaTh XUMHUYECKUN COCTAB OPraHU3MOB M T€Jl HEXKUBOM MPUPOJIbL, 1€71aTh BBIBOIBI .

Bb1iensts cyiecTBeHHbIEe IPU3HAKK CTPOEHUS U IIPOLIECCOB JKU3HEAEATEIbHOCTH KIETKH,
BISIBIISITH - BBIENATE CyIIeCTBEHHBIE MPU3HAKH MTPOIIECCOB OOMEHA BEIIECTB, MUTAHUS, AbIXaHUS,
bIJICJICHUS], TPAHCIIOPTA BEIIECTB B KJIETKE U B OPIaHU3ME;

Bo1iensTs cyliecTBeHHbIE IPU3HAKU MPOLIECCOB POCTA, PA3BUTHS U PA3MHOXKEHUS; OOBICHATh
€XaHU3MBbI HACIIEICTBEHHOCTH U N3MEHUYNBOCTH;

Br1iensTe cymecTBeHHbIC IPU3HAKY BUIA, OOBSICHATH (OPMHUPOBAHUE MPUCTIOCOOICHHOCTH
PraHU3MOB K cpeJie OOMTaHUs U IPUYMHBI MHOTOOOpa3us BUJIOB;

Br1iensts cylecTBeHHbIE IPU3HAKK YKOCUCTEMBI, TPOIIECCOB KPYTOBOPOTA BEIIECTB U
peBpaICHUI YPHEPTUHU B IKOCHCTEMaX, OOBSICHATH 3HAUCHHE OMOIOTHYECKOTO Pa3HOOOpasHs;

BbIABIATE TUIIBI B3aMMOAENHCTBHS pa3HbIX BUJOB B IPUPOJIE;

[TpuBOANTE TOKA3aTENBCTBA HEOOXOAUMOCTH 3AIIUTHI OKPYIKAIOLIEH Cpeibl, COOII0AEHUS TPaBUl
OBEJICHUS B TIPUPOJIE;

ApPryMEHTHpPOBATH CBOIO TOUKY 3pEHUS Ha 00CYXIEHUE BOIPOCOB, KACAIOIIUXCS TII00aTBHBIX
<OJIOTMYECKUX TPOOIIEM.

Coaepskanue TeM VIe0OHOro Kypca

HN3MeHeHNsI BHECEHHBIE B PA00YYI0 IPOrPaMMYy

ABTOpCKasi mporpaMMa COCTaBJIeHa M3 pacdeTa 35 yacoB B Helento B 5 U 6 kiaccax u no 70
gacoB B 7 — 9 kmaccax. B manHyto pabouyro mporpamMmy BHECEHBI U3MeHEeHHs. B 5 u 6 kiaccax Ha



n3ydeHue ouosorun oTBoAMTCS Mo 34 yaca B HeAemo. B 7 — 9 kmaccax mo 68 yacoB B Heaemo. Bo
BCEX KJIAcCaxX COKpAIEHUE MPOUCXOIUT 3a CUET PE3EPBHOTO BPEMEHHU.

buoJiorusi. Beegenne B 0nosorumo. 5 kiace
(34 yaca, 1yac B HeeJ110).
Tema 1. ’KuBoii opranusm: crpoenue u uzyueHue (8 yacon)
Yro Ttakoe xuBoM opranu3smM. Hayka o xuBoM mnpupoae. MeTonbl u3ydeHUs NPUPOIBL.
YBenuuutenbHbie TpuOOPHL.IKMBBIE KIETKH. XMMHUUYECKHI COCTaB KJIETKU. BemiecTBa W sIBJICHUS B
okpyxatromiem mupe. Bennkue ectectoucnsiratenu: K.JIuanen, Y. lapsun B.B. BepHaackuid.
JlabopaTopHble M IpakTHYeCKHEe PadOTHI
- 3HaKOMCTBO ¢ 00OpYy/I0BaHUEM JJIsl HAYYHBIX HCCIIEIOBAHUM.
- YCTpOHCTBO YBEIMUUTEIBHBIX PUOOPOB U TIPABHIIA pA0OTHI C HUMHU.
- I3ydyeHne XuMHYECKOr0 COCTaBa CEMSIH
- CTpoeHHe KJIETOK KOKULIbI YEelIyH JIyKa
- OnucaHue ¥ CpaBHEHUE NPU3HAKOB PA3JIMYHBIX BELIECTB.
JleMoHcTpanum:
- [IpuGops! A1 MpoBECHUSI €CTECTBEHHOHAYYHBIX HAOIIOCHUIN U OTIBITOB.
- IIpumepsl KCNONB30BaHUSI KOMIIBIOTEPA, MHKPOCKONA MHPH MPOBEIECHUHU €CTECTBEHHO Hay4YHBIX
HaOJII0/IEHUI U OIIBITOB.
- [Ipumepsl UCTIONB30BAaHUSI PA3TUYHBIX €CTECTBEHHOHAYYHBIX METONOB MPU H3YYEHUH OOBEKTOB
MIPUPOIBI.
- IlopTpeTsl BENMUKUX YUEHBIX-ECTECTBOUCIIBITATEINECH.
- [Inakar: Hayku o npupoze.
Tema 2. MHorooopasue ;kuBbIX opranu3smMon(14 yacos)
Kak pasBuBanace xu3ub Ha 3emiie.PasHooOpasue >xuBoro. bakrepun. ['puOsi.Bomopocaun. Mxu.
[TanopotHuku. ['onocemennsie. [TokpbiToceMeHHbIE (IIBETKOBbIE). 3HaUYECHUE PACTEHUI B MPUPOAE U
*u3Hu yenoBeka.lIpocreiine. becriozBonounsbie. [103BOHOUHBIE. 3HAYEHUE KUBOTHBIX B MPUPOJIE U
KU3HH YE€JIOBEKa
JdemoncTpanum:
- 'epbapuu pacTeHuii, MyJsKU TpuOOB.
- Kommnsrorep
- Mukpocko, JTymsl
- [Inakatsl
Tema 3. Cpena oOuTaHusA KUBBIX OPraHu3sMoB(6 4yacos).
Tpu cpenpl obutanus. Ku3up Ha pa3Hbix MaTepukax. [Ipupoausie 3oubl 3emun. JKu3Hbp B MOpSIX U
OKeaHax
JdemoHcTpaumu:
- [Ipumepsl npucnocoOIeHUN pacTeHUd W KMBOTHBIX K cpefe odutanus (dotorpaduu, repdbapun,
[ucronp30Banue NU(HPOBOTO MUKPOCKOIA, HIIEKTPOHHBIX KOJUIEKIIUI N300pakeHuil] u T.11.).
- Mup B kaptunkax: JKuUBOTHBIE apkux cTpaH (puc.). JKuoTtHsle xapkux crpaH ((poto). Mopckue
oburarenu. Apktuka u AHTtapktuka. /lepeBbs. Kycrapuuku. XXusotHsie Mops ((oto). XKuoTHbII
Mup Asctpanuu. KuBoTHbd Mup Adpuku. [IpupoaHo-KIuMaTHdeckue 30Hb1 3eMiin (+KapTa)
- [Inakater: Cpena oburanus. Peakue u ucuesaronuye BUIbI )KUBOTHBIX. Pelikue u ncuesaroniye BUuIbl
pactenuii apkrudeckas nycteiHsa. [13: tynapa. [13: cmemannsiii sec. I13: cremb. I13: mycThiHs.
JKuBoTHbii Mup neca. Jlyopasa. O6urarenu Adppuku. O0utarenu ABCTpaui.
Tema 4. YenoBek Ha 3emJie (5 yacon)

Kaxk genosex nossmicsa Ha 3emie. Kak denoBek m3mennn 3emiio. JKu3Hb Ioa YFpOSOﬁ. He craner n1u
3ems HyCTLIHGfI? 3,Z[OpOBLe YyeJIoBeKa U 0€30IIaCHOCTh KU3HH.

JdeMoHcTpanuu
- SInoBUTBIE PACTEHMSI U ONACHBIC JKUBOTHBIE CBOEH MECTHOCTH.



JlaGopaTtopnas padora
- OBnazieHre MPOCTEHIIIMMH CITIOCOOAMH OKa3aHMsI IEPBOM TOBpauyeOHON TOMOIIIH.

IIpumeuyanue: PesepBHOE BpeMsi HCIIONB3YETCs HA MPOBEACHHE KOHTPOIbHO-0000IIA0IUX YPOKOB
10 TEMaM, CAMOCTOSITEJIbHON MCCIIe10BaTEIbCKON AE€ATEIbHOCTH YUAIUXCsl, IPOBECHUS IKCKYPCHIL.

TEMBI TIPOEKTHOM U UCCJENOBATEJbCKOM JTESATEJBHOCTH - 5 kaace.

1. Cozpmanue HariasgHOTO TOCOOMST «BO3MOXKHOCTH YBEJIMYMTENBHBIX MPUOOPOB (OT IYMBI JI0
COBPEMEHHBIX MHKPOCKOIOB) U OHMOJOTHYECKHE OOBEKTHI, JOCTYIHBIC [UIsI H3YYEHHS C HX
MTOMOILIBIOY.

2. UccnenoBanue yIMBUTEIbHBIX CBOMCTB BOBI «Boaa v )KU3HbY.

3. IToaroroBka nmpe3eHTauuu «bakTepuu B MOEH KU3HI.

4. Co3naHue SKCIO3UIHH « S TOBUTHIE TPUOBI MOETO Kpasi».

5. UccnenoBanue «KTo xHUBET B IouBE?) .

6. Opranuzanusi akBapuyMmMa c oOuTaTelssMH TpyAa (pacTeHUs U >KMBOTHBIE, OCOObIE YCIIOBHS,
OTpPaHUYEHUS).

7. Co3maHnue peKOMEHAAIUWA IO COJACPNKAHUIO W PA3BEJACHUIO B KJIACCHOM «KHUBOM YTOJKE»
KOHKPETHBIX >KMBOTHBIX (MOpPCKHMX CBUHOK, MONYTralyWMKOB, IIMOPILEBBIX JATYIIEK W T. 1.) MO
pe3ysibTaTaM COOCTBEHHOTO OTbITA.

8. OmmcaHue XU3HH KOHKPETHOTO YKHBOTHOTO WM COOOIIECTBa OOIIECTBEHHBIX HACEKOMBIX (II0
pesyabpTaTaM cCOOCTBEHHBIX HAOIIOACHUI B IPUPOJIE).

9. MadopmanmoHHO-UCCIeA0BATENBCKUH NPOEKT «OHU OOUTAIOT TOIBKO B ABCTpAIIUN».

7KuBoii opranmsm. 6 kiaacc
(34 yaca, 1yac B HeaeJI10)

I. Ctpoenue u cBOICTBA KUBBIX OPraHU3MOB (9 1)
Tema 1.1 CTpoeHne pacTUTEJIbHOM M ’KUBOTHOM KJIETOK (2 4)
Knerka — snemenTapHas euHuIa )kuBoro. besbsanepusie u saepHbie KiaeTku. CTpoeHue u GyHKIUU
a]ipa, HUTOIJIA3MbI U €€ OPraHOUJA0B. XPOMOCOMBI, UX 3HA4Y€HHE. | OMOJIOTHYHBIE XPOMOCOMBI.
Bupycst — Hekinerounass ¢opma ku3HM. Pa3nuuus B CTPOEHMM PACTUTENBHOM M >KUBOTHOM
KJIETKH.
- JIabopaTopHasi padora CTpoeHHE KJIETOK )KMBBIX OPraHU3MOB.
Jenenne kierok (1 4)
Jlenenue BakHeHIIee CBOMCTBO KIJIETOK, OOECIEUYMBAIOIIEe POCT U Pa3BUTHE MHOTOKJIETOYHOIO
opranusma. /[Ba tumna nenenus. JleneHue — OCHOBa pa3MHOXEHUSI OPTaHU3MOB.
Tema 1. 2 Tkanu pacTeHuii U ;)KUBOTHBIX (2 1)
[Tonsitne «TkaHb». KieTouyHble 3JIEMEHTHI U MEXKKIETOYHOE BEIIECTBO. THUIIBI TKaHEHW PACTCHUM, UX
MHOroo0pasue, 3Ha4eHHe, OCOOEHHOCTH CTpOeHHs. THUMbl TKaHEW »KUBOTHBIX OPIraHHU3MOB, HX
CTpoeHHE U (QYHKIUH.
Tema 1.3 Opranbl 1 cucTeMbl OPraHoB (44)
[Tonsitue «opran». OpraHel IBETKOBOIO pacTeHus. BHemHee cTpoeHHe M 3HAYeHUE KOpHsA. Bunubl
Kopnesbie cuctembl. Bugonsmenenus kopaeid. MUKpOCKOIIMYECKOE CTPOEHUE KOPHSI.
Ctpoenue u 3HaueHue noodera. [louka — 3auatoynslii moder. JINCTOBbIE U IIBETOUYHBIE TOYKH.
Crebenpb kak oceBoit oprau nobera. [lepeasrkenue mo cTe0II0 BEIIECTB.
Jlucr. Crpoenune u ¢ynkuuu. Ilpocteie u aucThs. L[BeTOK, ero 3HaueHWe W CTpoeHHUe (OKOJI0
TBHIYMHKH, IeCTUKH). CoLBETHS.
[Tnoap1. 3nauenue u pazHoodpasue. Ctpoenue ceMsH. Tumbl ceMsiH. CTpoeHHE CeMSIH OJIHOI0JIBHOTO
U JBYJO0JIbHOTO PACTECHHUIA.

1L 7Kv3Henesre IsHOCTH OPraHu3MOoB (23 1)



Tema 2.1 Ilutanue n nuieBapenue (34)

CynHocTs NOHATHS «THTaHue». OcOOEHHOCTH MUTaHUAMPACTUTEIBHOTO oprann3Ma. [louBeHHOE TUTaHKE.
PonpkopHs B mouBeHHOM nutanuu. Bosayimoe muranue (porocunTtes). 3HadeHrne POTOoCUHTE3a. 3HAUCHHE
xJ1opo(uIia B MOTIOMIEHUHN COTHEYHOW SHEPTUU.

Oco0eHHOCTH MMUTAHVS KUBOTHBIX. TpaBOSTHBIC )KUBOTHBIE, XUIITHUKU, TPYTIOSbI; CAMOMOHTBI, MApa3UTHL
[TumeBaperne u ero 3HadeHue. OCOOCHHOCTH CTPOCHUM IMHUINECBAPUTEIIHHBIX CHCTEM JKHBOTHBIX.
[MTumeBapurenbHbIC PEPMEHTHI M X 3HAYCHUE.

Tema 2.2 /Ibixanue (24)

3HaueHue JpIxaHus. Posb Kuciaopoaa B mporecce pacuieryieHus: OpraHMYecKUX BEIIECTB M OCBOOOXKICHUH
sHepruu. Tumbl Apixanus. Kierounoe npixanue. Jlprxanve pacteHuid. Posb yCcThHIl M Y€YEBUYEK B MPOIIECCE
JIbIXaHus pacTeHuil. [{pIxanne »KUBOTHBIX. OpraHbl IbIXaHUs! )KUBOTHBIX OPTaHU3MOB.

Tema 2. 3 [lepenBuxeHue BelecTs B Opranusme (24)

[lepenoc BemiecTB B OpraHusMe, ero 3HadeHue. [lepemBrkeHue BemecTB B pacTeHuH. OCOOEHHOCTH
CTPOCHHSI OPraHOB PACTEHH, 00eCIIEUMBAIOIINX TPOIECC TIepeHoca BellecTB. Pollb BOABI U KOPHEBOTO
JTaBJICHUSI B IPOLIECCETIEPEHOCA BELIECTB.

OcoOeHHOCTH TIepeHOCca BEIIECTB B OPraHU3Max )KMBOTHBIX. KpoBeHOCHAs crucTteMa, ee CTpoeHHe, ()yHKIIUH.
I'emommda, KpoBb U COCTaBHBIE YACTH (TUIA3Ma, KIIETKHA KPOBH).

Tema 2.4 Boigenenue (24)

Ponb BbIAENEHMs B mpouecce JKU3HENEATEIbHOCTH OpPraHM3MOB, HPOAYKTHI BBIIEJICHUS Y PACTEHUH U
KHUBOTHBIX. Bblenenue y pactenuil. Boigenenue y *HMBOTHBIX. OCHOBHBIE BBIICIUTEIIBHBIE CUCTEMBI Y
JKUBOTHBIX. OOMeH BeriecTB ¥ dHeprud. CyIHOCTh ¥ 3HaYeHUE 0OMEHA BEIIECTB

1 sHeprur. OOMEH BEIECTB Y PACTUTEIBHBIX OpraHm3MOoB. OOMEH BEIIIeCTB Y JKMBOTHBIX OpPraHM3MOB

Tema 2. 5 OnopHble cucTeMsl (24)

3HaueHWE OMNOPHBIX CHCTEM U KM3HHM OpraHu3MoB. ONOpHBIE CUCTEMBI PACTEHHM, OTIOPHBIE CUCTEMbI
KUBOTHBIX. HapyXHbIi 11 BHyTpeHHUH cKkeneT. ONMmopHO-IBUTaTEIbHAS CUCTEMA MTO3BOHOYHBIX.
JIBwkeHne — BaKHEHIIass OCOOCHHOCTh YKMBOTHBIX OPraHWU3MOB. 3HAUCHHE JIBUTATEIIHHOW AKTUBHOCTH.
MexaHu3mbl, 00eCHEeUMBAIOIINE JBW)KEHHE JKUBBIX OPraHu3MOB. JIBIDKEHHE OHOKJICTOYHBIX U
MHOIOKJIETOYHBIX KUBOTHBIX. JIBUTaTEIbHBIE PEAKLIMM PACTEHUN.

Tema 2.6 IBm:xenue (2 1)

JIBikeHue Kak BaKHEWINas OCOOCHHOCTb JKMBOTHBIX OPraHU3MOB. 3HA4YCHHE JBUTaTEebHOU
aKTUBHOCTH. MeXaHU3Mbl, 00ECTICUNBAIOIINE IBHKCHUE )KUBBIX OPTaHU3MOB.

Tema 2. 7 Perynsinpusi mpoueccoB :kKu3HeneaTeIbHOCTH (34)

JKu3HenesaTenbHOCTh OpraHu3Ma M €€ CBSI3b C OKpyKarollend cpenod. Perymsims mpoueccon
KHU3HEACATEITPHOCTH,0praHu3MoB.  Pazapakumocth. HepBHast cumctema, OCOOSHHOCTH — CTPOSHHS.
OcCHOBHBIE TUTIBI HEPBHBIX chcTeM. Pedrekc, MHCTHHKT. DHIOKpuHHAs cuctema. Ee pons B peryssiumn
IIPOLIECCOB JKU3HENEATENLHOCTH. JKeme3bl BHYTPEHHEN CEKPELHH.

PocroBble BeliecTBa pacTeHuil.

Tema 2. 8 PasmHo:kenue (3 1)

buonornueckoe 3HaueHME pa3sMHOXKEHUA. Bunbl pasmMHOXkeHUs. becrionoe pa3sMHOKEHHE KUBOTHBIX
(meneHue mpocTeMX, MOYKOoBaHUE rHApsl). becrionoe pazmHokeHne pacteHuid. I1oinoBoe pasMHOXeHME
oprann3mMoB. OCOOEHHOCTH TIOJIOBOTO Pa3MHOXKEHHS KUBOTHBIX. Opranbl pa3MHOKeHUs1. [10JI0BbIEe KITETKH.
OmnonoreBopenue. [lonmoBoe pasmMHOKeHHME pacTeHMiA. PasmHOXKeHHWe pacTeHMid cemMeHamu. [[BeTok kak
OpraH I10JIOBOT'O PA3MHOKEHHUST; COLIBETHSI.

Tema 2.9 Poct u pazBurtue (3 4)

Poct u pazButue pacrenuil. nauBuayansHoe pasputue. Pacnpoctpanenue mionoB U cemsH. CocTosiHue
MIOKOSI, €r0 3HAYEHUE B JKU3HU pacTEHUM. YCIOBUs IpopacTtaHus ceMsiH. [lutanue m pocT MpopoOCTKOB.



OCOOCHHOCTH Pa3BUTHSl JKMBOTHBIX OPraHM3MOB. PasBurme 3apojplma (Ha TpUMeEpe JIAHIICTHUKA).
[TocTaomMOproHanbHOE pa3BUTHE KUBOTHBIX. [IpsiMoe u HempsiMoe pa3BUTHE.

Tema 2. 10 Opranusm kak egunoe mesoe (1 4)

B3auMocBsI3p KJIETOK, TKaHEH M OpraHoB B OpraHu3Mme. PerynsTopHas NesTENbHOCTh HEPBHOU U
ryMOpasbHOM cucTeM. DOyHKIMOHUPOBAaHUE OpraHu3Ma Kak €IMHOIO LEJIOro, OpPraHusM —
Ouoornyeckasi CuctTema.

TEMBI TIPOEKTHOM Y UCCJEJOBATEJbCKOM AESTEJBHOCTM - 6 knacc.

1. Opranuzanus <GKMBOTO YTOJKa» B KIACCHOW KOMHaTe (BBISICHEHHE HEOOXOJIUMBIX YCIOBUH,
OTpaHUYEHUH, BBIOOP JKUBOTHBIX M PACTCHHIA, paclpeielicHue 00s3aHHOCTEH IO YXOy 32

HUMH U T. 11.).

2. [ToaroroBka 1 MPOBEICHUE IKCKYPCUH TI0 <GKUBOMY YTOJIKY» JIJISL MITQ IIINX IIKOJEHUKOB.

3. CpaBHUTEIBHOE HCCIENIOBAaHUE TPeOOBaHMI K TEeMIEPaTypHOMY PEXHUMY MpPH COICpKAaHUH B
HEBOJIC TETUIOKPOBHBIX U XOJIOJHOKPOBHBIX KHBOTHBIX.

4. BoipaOoTKa YCIOBHBIX PE(IIEKCOB y aKBApUYMHBIX PbIO, APYTUX KUBOTHBIX OKMBOTO YTOJIKA);
CpaBHEHHE PE3yJILTATOB.

5. IIpoekt «Mowu ycnexu IpecCUpOBKHU JOMAIIHETO MATOMIIA.

6. [TpakTrdeckoe uccnenoBanne «Kak U3 ryCeHUIIbI MOIYIHTh 0a00UKy?».

7. CoctaBieHue TEpeyHs OTPUIATENBHBIX BIMSHHUI YEIOBEYECKOW NEATENbHOCTH Ha MPHUPOAY B
JTAaHHOW MECTHOCTH.

8. IIpakTuKO-OpHUEeHTHPOBAHHBIE IPOEKTHI MO OXpaHe OKpy»Karoiieil cpeabl: «Kak oTHOXHYTH B Jecy
U HE HaBPEIUTh MPUPOACY», «MOs TOMOIIb 3UMYIOLTUM IITHIIAM» H JIP.

9. UndopmanoHHO-UCCIeI0BaTeNbCKHM MPOEKT « Takue pa3Hble )KUBbIE OPraHU3Mbl — TI0 pa3Mepy,
M0 JUIMTETBHOCTH JKU3HHU, IO CKOPOCTH IMEPEMENICHUs B MPOCTPAHCTBE, MO CKOPOCTH W YACTOTE
BOCIPOU3BEICHUS TIOTOMCTBA, [0 CIIOCO0aM MUTAHUS, IO PACTIPOCTPAHEHHOCTH Ha IJIAHETE U T. [1.).

buoJsiorusi. MHoroo0pasue ;KUBbIX OPraHu3MoOB - 7 KJIacc.
(68 4, 2 u B HeeJI10)

BBenenue (3 u)
Mup KHUBBIX OPraHU3MOB. YPOBHM OpraHM3allMi U CBOWCTBA >KMBOro. DKocucTeMbl. buochepa —
rino0asibHasi SKOJIOTHYECKasi CUCTEMa; TPaHULIbl M KOMIIOHEHTHI 6uocdepsl. [Ipuunnbl MHOr00Opa3us
KUBBIX OPraHW3MOB. DBOIIOIMOHHAsA Teopus Y. JlapBuHa 0 mpucnoco6IEHHOCTH K pa3HOO0pa3HbIM
yCIOBUAM cpenbl obutaHus. EcrecTBeHHas cuctema KiacCUpHUKAIMM KaK OTpakeHHE mpoliecca
ABOJIIOLIMU OPTaHU3MOB.
Pazgen 1. HlapcrBo Ilpokapuots! (3 1)
Temal.l. MHOI'OOFPA3UE, OCOBEHHOCTHU CTPOEHUSA )41 IMPOUCXOXJEHUE
[MPOKAPUOTUYECKUX OPTTAHU3MOB (3 u)
[Ipoucxoxaenne u sBomonus Oakrepuil. OOmMe CBOWCTBA MPOKAPHUOTUUYECKHX OPTaHU3MOB.
Mmuoroob6pasue ¢popm O6akTepuii. OCOOCHHOCTH CTPOCHHS OakTepHanbHOU KiIeTKU. [ToHsITHE 0 THMaxX
obMmena y mpokapuoT. OCOOEHHOCTH OpraHu3aldd U OKU3HEAEATEIbHOCTH IPOKAPHOT;
pacrpoCTpaHEHHOCTh U POJIb B OMOILIEHO3aX. DKOJOTHYECKash POJIb U MEIUIMHCKOE 3HAauyeHue (Ha
npuMepe npeacTaBuTenel noanapersa Hacrosiue 6akrepun).
- Jemoncrpanus. CTpoeHHE KJIETOK pa3IU4HbIX IPOKAPUOT.
- JJabopaTopHble M IPpaKTHYEeCKHE PA0OTHI
3apucoBKa CXEMbI CTPOCHHUS TPOKAPUOTUYECKOM KIIETKH.
Pa3nen 2. HapcTBo I'pudsr (4 1)
Tema 2.1. OBIIIAS XAPAKTEPUCTHUKA I'PUBOB (3 u)
[Tpoucxoxaenue u 3Boitonusa rpudoB. OcobenHocmu cmpoenus Kiemok pu6os. OchosHvle uepmol
oOpeaHu3ayUU MHOLOKIEMOUHbIX 2pub60os. Omoenvl: Xumpuouomuxkoma, 3uecomuxoma, Ackomuxkoma,
basuouomuxoma, Qomuxoma; epynna Hecosepuennvle epubdorl. OCOOEHHOCTH KU3HEIEATCILHOCTH
U pacnpoctpanenue. Pois rpruOoB B OMOIIEHO3aX U XO3IHCTBEHHOH NEATEILHOCTH YeIOBEKa.
- JleMoHcTpanus



Cxembl CTpOEHMSI MpPEICTAaBUTENEH pA3IUYHBIX CHCTEMAaTHUYECKUX TpYII TpUOOB, pazIuvHbIE
npencTaBuTeNu napcta ['pudbl, CTpoeHHE MI0JOBOTO Tela MUISIIOYHOTO Tprda.
- JJabopaTopHble ¥ NIpaKTHYEeCKHE PA0dOThI
Ctpoenue miecHeBOro rpuda Mmykopa®*.
Pacno3naBanue cheOOHBIX U SAIOBUTHIX TPHUOOB*.
Tema 2.2. JUITAWHUKH (1 u)
[Tonsitue o cumOuoze. OOmas XapaKTePUCTUKA JIMIIAWHUKOB. THIBI CIIOEBHIN JIUIIAHHUKOB;
0COOCHHOCTH JKU3HEIESATEIBHOCTH, PACTIPOCTPAHEHHOCTh U KOJIOTUYECKAs POJIb JTUIIAHHUKOB.
- JlemoHncTpanus
CxeMbl CTpOoeHUs TUIIATHUKOB, Pa3IuyHbIe IPEACTABUTEIH JIUIIAHHUKOB.

Paznea 3. IlapcTBo Pactenus (16 u)
Tema 3.1. OBIIIASI XAPAKTEPUCTHUKA PACTEHUH (2 u)
PacturenbHbIit OpraHu3M Kak IIeOCTHas cucrteMa. KieTkw, TKaHW, OpraHbl U CHCTEMBI OpPraHOB
pactenmii.  Perymsiuus  JKU3HENEATENLHOCTH  pacTeHuil;  ¢uToropMoHsl.  OcoOEHHOCTH
KU3HeneaTenIbHoCTH pacTteHuid. dortocuHTe3. [lurmentel. CucTeMaTHKa pPACTCHHM; HU3IIHE U
BBICIINE PACTECHHUSI.
- lemoHncTpanus
Pucynku ydeOHUWKa, MOKa3bIBAIOIINE OCOOEHHOCTH CTPOCHHUS M >KM3HEAEATEIHbHOCTH Pa3IMYHBIX
npeJacTaBuTeNed napcrBa pacTeHHil. CXeMbl, OTpa)kalollle OCHOBHBIE HAIpPaBJIEHUS 3BOJIOLUU
pPacTUTENbHBIX OPTaHU3MOB.
Tema 3.2. HUSIIUE PACTEHMUSI (2 u)
Bogopocnu kak apeBHelnas rpynmna pacteHuit. O6mas xapakTepucTiuka Bogopocieit. Ocod0eHHoCTH
cTpoenus Tena. OJHOKJIETOUHbIE U MHOTOKJIETOYHbIE BOIOpOCId. MHOroobpasue
BOZOpOCHE: oTaensl 3eneHble  Bojgopociau, bypele Bomopocinm u  KpacHele Bomopociu.
PacnipocTpaneHre B BOJHBIX U Ha3eMHBIX OHOILIEHO3aX, HKOJIOTMYECKas poJib BOJOPOCIEH.
[IpakTHueckoe 3HaUYECHHE.
- JlemoHncTpanus
CxeMblI CTpoeHUsl BOJOPOCIIEH pa3InyHbIX OTAEIIOB.
- JlaGopaTopHble U IpaKTHYecKHe padoThl
M3yueHune BHEIIHETO CTPOECHUS BOJOPOCIEn™.
Tema 3.3. BBICILIME CIIOPOBBIE PACTEHMUSI (4 4)
[Ipoucxoxaenne u oOIIas XapaKTEpUCTHUKA BBICHIMX pacTeHud. OcoOEHHOCTH OpraHu3alud u
MHAMBUAYAIbHOIO pa3BUTUsA BblcIMX pacTeHuil. CriopoBble pacteHus. OOmias XapakTepUCTHKA,
npoucxoxaenue. Otaen MOXOBHIHBIE, OCOOCHHOCTH OpTraHHW3aliH, >KHU3HEHHOTO IIMKIIA.
Pacnipoctpanenne u ponp B OmonieHoszax. Otnmen [lnmayHOBUAHBIC, OCOOEHHOCTH OpTraHU3AINH,
KU3HEHHOTO 1HKiIa. PacmpocTpanenue u pons B Ouonenosax. Otnen XBoIIeBUIHbIC; OCOOEHHOCTH
OpraHu3aly, JKW3HEHHOro IuKia. PacnpoctpaHenue u  ponb B OuoneHoszax. Oraen
[TanopotHukoBuaHbIe. [IporcxoxkaeHne U 0COOEHHOCTH OpraHU3allMU MAaNOPOTHUKOB. JKU3HEHHBIN
LMKJI TalOPOTHUKOB. PacnpocTpanenue u pojb B OMOIEHO3aX.
- JleMoHcTpanus
CxeMbI CTPOCHHUS M )KM3HEHHBIX IIUKJIOB MXOB, XBOIIEH U IJIAyHOB, PAa3JIMYHbIE TTPEICTABUTEIN MXOB
IJJAYHOB U XBOILEH, CXEMbI CTPOCHHUS MANOPOTHUKA; IPEBHUE MANOPOTHUKOBHUHBIE, CXEMa LIMKJIA
Pa3BUTHS AMTOPOTHUKA, PA3IMYHBIC MPECTABUTEIN TAaTOPOTHUKOBHUIHBIX.
- JlabopaTopHble M MPpAaKTHYeCKHEe PAdOThI
N3yueHne BHEIIHETO CTPOCHUS Mxa™.

W3ydyeHne BHETHETO CTPOCHUS MATOPOTHUKA™.

Tema 3.4. BBICIIME CEMEHHBIE PACTEHUS.

OTAEJ 'OJTOCEMEHHBIE PACTEHUA (2 4)

[IpoucxoxaeHne W OCOOCHHOCTH OpraHHW3allid TOJOCEMEHHBIX pACTCHH, CTPOCHHE Tela,
KHU3HEHHbIE (POPMBI rOJIOCEMEHHBIX. MHOr000pasue, pacnpoCcTpaHEHHOCTh TOJIOCEMEHHBIX, UX POJIb
B OMOILIEHO3aX U MPAKTUYECKOE 3HAUCHHE.

- JleMoHCcTpanus

CxeMbl CTPOCHUS I'OJIOCCMCHHBIX, IUKJI pa3BUTUSA COCHBI, PA3JIMYHBIC ITPECACTABUTCIIN I'OJIOCCMCHHBIX.



- JJabopaTopHblie M NIpakKTHYEeCKHE PA0dOThI
W3yudenune cTpoeHHs U MHOTOOOpa3us TOJIOCEMEHHBIX pacTeHUIT™.
Tema 3.5. BBICIIME CEMEHHBIE PACTEHUS.
OTAEJ HOKPBITOCEMEHHBIE (HBETKOBBIE) PACTEHUS (6 1)
[IpoucxoxaeHnne M OCOOEHHOCTH OpraHM3alMM IMOKPHITOCEMEHHBIX PACTEHUH; CTPOCHHME Tela,
KHU3HEHHble (opMbI MOKpbIToceMeHHBbIX. Knaccel Onnononbuble U JIBynonbHble. OCHOBHBIE
CEeMENCTBAa MOKPHITOCEMEHHBIX pacTeHUi (2 ceMeicTBa OJHOMONBHBIX M 3 CeMeWCTBa JIBYAOJIbHBIX
pactenuit). MHoroo6pasue, pacnpoCTpaHEHHOCTh IIBETKOBBIX, MX pOJIb B OHOIIEHO3aX, B >KU3HU
YeJI0BeKa M eT0 X03A1CTBEHHOM eI TEIbHOCTH.
- lemoHcTpanus
Cxema CTpoeHHMsSI LIBETKOBOI'O PAcTEHMsI; CTPOEHHS LIBETKA, IIMKJI PAa3BUTHS LIBETKOBBIX pacTEHUM
(1BOMIHOE OILIOIOTBOPEHUE), TPEACTABUTENH PA3IMUHBIX CEMENCTB MOKPHITOCEMEHHBIX PACTEHHM.
- JlaGopaTopHble H NpaKTHYecKHe padoThl
W3yuenune cTpoeHHs MOKPHITOCEMEHHBIX pacTeHUiT™.
PacnioznaBanue Haubosee pacHpOCTpPAaHEHHBIX PACTEHMH CBOEM MECTHOCTH, ONpENeNeHHE HX
CHCTEMaTHYECKOT0 TOJOKEHU ™.

Pa3nea 4. IlapcTBo ’KuBotHbie (38 u)
Tema 4.1. OBIIIAA XAPAKTEPUCTUKA KUBOTHBbIX (1 4)
KuBoTHBIN OpraHu3M Kak LenocTHass cucrema. KiieTku, TKaHM, OpraHbl U CHCTEMbI OPIaHOB
JKUBOTHBIX. Perynsiius XU3HENEATeNbHOCTH >KUBOTHBIX; HEpPBHAsA W SHIOKPUHHAS PETYISALUU.
Oco0eHHOCTH JKU3HENEATEIbHOCTH KUBOTHBIX, OTJIUYAIOIINE UX OT MPEACTaBUTENEH OPYruxX LApCTB
KuBOM mnpuponsl. CucreMaTHKa >XUBOTHBIX; TAKCOHOMMUYECKHE KAaTE€rOpUH; OJHOKIIETOYHBIE H
MHOTOKJIETOYHbIE (OECIO3BOHOYHBIE M XOPIOBbIE) >XKUBOTHbIE. B3aMMOOTHOIIEHUS >KMBOTHBIX B
OuoIeH03aX; TPOPHUUECKUE YPOBHH U LU MTUTAHUS.
- lemoHncTpanus
Pacnpeznenenue )KMBOTHBIX U paCTeHUH 110 MJIaHeTe: Ouoreorpaduyeckue o0IacTH.
- JlaGopaTopHble H IpaKTHYecKHe padoThl
AHaN3 CTPYKTYPBI pa3IMUHbIX OMOMOB CYIIIM M MUPOBOI'O OK€aHa Ha CXeMax M WILTIOCTPALHSIX.
Tema 4.2. IOAIAPCTBO OJHOKJIETOYHBIE (2 4)
OOmast xapakrtepucTuka mnpocTedmmx. Kierka OJHOKIETOYHBIX JKMBOTHBIX KakK IE€JIOCTHBIN
OpraHu3M; OCOOEHHOCTH OpraHu3allud KJIETOK MPOCTEHIINX, CIEUUalIbHbIE OPTraHOW[BI.
PazHooOpa3ue mpocTedIux M MX PoJib B OMOLIEHO3aX, JKU3HM YEJIOBEKa M €ro XO3siCTBEHHOMN
nestesnbHOCTH. Tun CapKoKTyTHKOHOCIBI; MHOT0oOpasue (opM CapKOJOBBIX U >KTYTUKOBBIX. THII

CropoBUKH; CIIOPOBUKM — TIApa3WThl YEJIOBeKa M JKUBOTHBIX. (OCOOEHHOCTH OpraHU3alUuU
npeacrasuteneit. Tun Uudyzopun. Muoroodpasue nHdy30puii 1 UX pojb B OMOIIEHO3aX.
- lemoHcTpanus

Cxembl cTpoeHUsi aMeObl, 3BIJICHBI 3€JIeHOM U MH(Y30pUM Ty(QenbKu, MPEeACTaBUTENN PA3IUYHBIX
Ipynn OAHOKJIETOYHBIX.

- JIaGopaTopHble U MpaKTHYecKHe PadoThI

Ctpoenue ameObl, 3BIJICHBI 3eJIEHON U HHDY30pUU TY(HETbKH.

Tema 4.3. IOAIMAPCTBO MHOTI'OKJIETOYHBIE (1 4)

OOmiast xapakTepUCTHKa MHOTOKJIETOYHBIX JKMBOTHBIX; THIBl CHUMMeTpuu. KileTkm u TKaHU
KUBOTHBIX. [Ipocrelilyie MHOrOKJIETOUHble— TYOKH; HX paclpoCTpaHEHHE U 3KOJOTHYECKOe
3HaYeHUe.

- lemoHcTpanus

THMbI CHMMETPUH Y MHOTOKJIETOUHBIX )KUBOTHBIX, MHOT0OOpa3ue ry0ook.

Tema 4.4. TUIl KNIHEYHOITIOJIOCTHBIE (3 4)

OcoOeHHOCTH ~ OpraHM3allid  KHUILIEYHONOJOCTHhIX. becronoe ¥ MOJOBOE  pa3MHOXKEHUE.
MHoroo6pasue 1 paclpoCTpaHEHNE KUILIEYHOIIOJIOCTHBIX; THPOUAHbIE, CLIU(POUTHBIE U KOPAJJIOBbIE
noaumnsl. Posib B IpUpoAHBIX cOOOIIECTBAX.

- lemoHncTpanus

CxeMa CTpOEHHUs THAPbI, MEAy3bl U KOJIOHHM KOPAJUIOBBIX MOJIMNOB. buoneHo3 kopamiaosoro puda.
BHeliHee ¥ BHyTpeHHEE CTPOEHHE KUILIEYHOIIOJIOCTHBIX.



- JJabopaTopHblie M NIpakKTHYEeCKHE PA0dOThI

W3ydenue miakaToB ¥ TaOIHI, OTPAXKAIOIINX X0/ pEreHepaluy Y TUAPHL.

Tema 4.5. TUII IIVIOCKHUE YEPBHU (2 4)

OcoOeHHOCTH ~ OpraHu3alui  IUIOCKMX — 4epBed. CBOOOJHOXXUBYIIME  pPECHUYHBIE  YEpBH.
MHoroob6pa3ue pecCHUYHBIX YepBEel M WX poJib B OMoreHo3ax. [IpucnocobneHuss Kk mapasuTusmy y
IUIOCKUX uepBeil; kiaccel Cocanbuuky U JIeHTounsle yepBu. IloHATHE O )KU3HEHHOM LIMKIIE; LIUKJIbI
pa3sBUTHS IIEUEHOYHOI'O cOocajblliMKa U Oblubero HenHa. MHoroodpasue IIOCKUX YepBel-Iapa3uToB;
MepbI MPOPUIAKTUKY Tapa3uTapHbIX 3a00J1€BaHHA.

- JlemoHncTpanus

CxeMbl CTpOEHHs IUIOCKMX 4YepBeH, BEIyIIMX CBOOOJHBIA M MapasUTUYeCKHid o00pa3 >KU3HHU.
PaznuynHble mnpeAcTaBUTENH pECHUYHBIX uepBed. CXeMbl >KU3HEHHBIX IMKJIOB MEYEHOYHOIO
COCAJIBIIMKA U OBIUBErO IETHS.

- JlaGopaTopHble H NpaKTHYecKHe padoThl

JKuzHeHHbIE HUKITBI IEUEHOYHOI'O COCAIIBIIMKA U ObIUBEro HEeIHS.

Tema 4.6. TUI1 KPYT'JIBIE YEPBH (1 4)

OcobeHHOCTH ~ OpraHu3alMd  KpYIJIbIX uepBed (Ha TNpuMepe YeNOBEYEeCKOH  acKapu[bl).
CBOOOJHOXKUBYIIIME U MApasUTHUECKUE KPYIuible YepBU. LIMKI pa3BUTHS 4eIOBEYECKOM acKapHbl;
MepbI MPOMUITAKTUKH aCKapUI03a.

- llemoHcTpanus

Cxema cTpOeHHs U LIUKJ pa3BUTHS YEJIOBEYECKONW aCKapH/bl.

Paznuynble cBOOOIHOXKMBYIINE U MTApa3UTHUECKUE (HOPMBI KPYTJIBIX YEPBEH.

- JIabopaTopHble M NPpaKTHYeCKHe PadoThI

JKW3HEHHBIN IIUKIT YETTOBEYECKON acKapH/bl.

Tema 4.7. TUI1 KOJIBYATBIE YEPBMU (3 4)

Oco0eHHOCTH OpraHM3ali KOJbYaThIX YepBeil (Ha mpuMepe MHOTOLIETHHKOBOTO YEpBsl HEPEUbl);
BTOpPHUYHAS MOJIOCTh Tena. MHOrooOpasue KolbyaThiX YepBeil; MHOTOLIETUHKOBBIE

Y MaJIOIIETUHKOBBIE KOJIbYAThIe YEPBH, MUABKU. 3HAUCHHUE KOJIbUATHIX YepBeil B OMOIIEHO3aX.

- lemoHcTpanus

Cxema CTpOEHMsSI MHOIOLIETHHKOBOIO M MAaJIOIIETUHKOBOTO KOJIbYAThIX uepBed. Paznmuunbie
npencraBuTeny tuna Komnpyarsie uepsu.

- JlaGopaTopHble H NpaKTHYecKHe padoThl

BHelHee cTpoeHne A0k AEBOrO YEPBS.

Tema 4.8. TUI1 MOJIJIFOCKH (2 4)

OcoOeHHOCTH OpraHM3allii MOJUIFOCKOB; CMEIIaHHas IMOJIOCTh Tejaa. MHOroodpasue MOJIIIOCKOB;
kiaccel bproxonorue, JIByctBopuarbie U ['0J0BOHOTHME MOJUIIOCKH. 3HAYE€HUE MOJUIIOCKOB B
OuorneHo3ax. Posb B )KU3HU YellOBEKa U €ro X035iICTBEHHON AeATeIbHOCTH.

- lemoHncTpanus

Cxema CTpoeHUsI OpIOXOHOTHMX, JIBYCTBOPYAaTbIX M TOJIOBOHOTHMX MOJUIIOCKOB. Pa3znuunble
IIPEJICTaBUTENN TUIIA MOJUTFOCKOB.

- JIabopaTopHbie M NPpaKTHYECKHE PadoThI

BHemHee cTpoeHrE MOJITIOCKOB.

Tema 4.9. TUII YJIEHUCTOHOT'HUE (7 1)

[IpoucxoxaeHne U OCOOEHHOCTH OpraHU3alMU WIEHHUCTOHOTHX. MHOroodpasue 4JI€HHCTOHOTHX;
kiaccel PakooOpasnble, IlaykooOpasueie, Hacekomble u Muoronoxku. Kmacc PakooOpasHbie.
OOm1ast xapakTepHUCTHKA Kiacca pakooOpa3HBIX Ha IPUMEpPEe PEYHOro paka. Beiciine u HU3MINE paky.
MHoroo0pa3ue u 3HaueHHe pakooOpasHbIx B Ouonenosax. Kmacc IlaykooOpasuble. OOmias
XapaKTepUCTHKAa TaykooOpasHbiX. [laykwm, ckopmuoHBI, Kiemu. MHorooOpasne ¥ 3Ha4YeHUE
naykooOpa3HbIX B Ouoneno3ax. Kiacc Hacekomsie. MHOTOOOpasue

HaceKoMbIX. OOIas XapaKTepUCTHKA KJAcCa HACEKOMBIX; OTPSAJbl HACEKOMBIX C MOJHBIM U
HETOJIHBIM ITpeBpalieHueM. MHorooOpasue u 3HaueHHe HaCEKOMBIX B OMOLIeHO3aX. MHOTOHOXKH.

- lemoHncTpanus



CxeMa CTpoeHHsl pPEeYHOro paka. Pa3nuyHble NpeACTaBUTENNM HU3IIUX M BBICIIMX PAaKOOOpPa3HBIX.
Cxema cTpoeHHsl MayKa-KpecToBUKa. Pasnuunble mpeacraButenu kinacca IlaykooOpasneie. Cxembl
CTPOEHUS HACEKOMBIX PA3JIMYHBIX OTPSIOB.

- JlabopaTopHble M NPpaKTHYeCKHe padoThI

M3yudeHne BHEIIHETO CTPOEHUS 1 MHOT00Opa3us YWICHUCTOHOTUX ™.

Tema 4.10. TUII UTJIOKOKHUE (1 1)

OO6muras xapakrepucTuka Tuna. MHorooOpasue UrioKoXKHX; Kiacchl Mopckue 3Be3/1bl, MOpCKHE €XH,
["onotypun. MHOroo6pasue 1 HK0JIOrHUECKOE 3HaYCHHUE.

- JlemoHncTpanus

CxeMbl CTpOSHHSI MOPCKOM 3BE3/1bI, MOPCKOTO €Xa U rojoTypuu. Cxema MpuI0HHOT0 OHOIEHO3a.
Tema 4.11. TUII XOPJAOBBIE. IOATHUII BECYHEPEIIHBIE (1 u)

[TpoucxosxaeHne XOp0BbIX; MOATHIIBEI OeCUEePENHbIX U MO3BOHOYHBIX. OOIIast XapakTepuCcTUKa THIIA.
[Tontun becyepenHspie: JaHIETHUK; OCOOEHHOCTH €r0 OPraHU3allK U PACTIPOCTPAHEHHUS.

- lemoHcTpanus

Cxema cTpoeHus naHueTHuka. Cxema meramopdo3sa y acuuui.

Tema 4.12. HIOATUII IIO3BOHOYHBIE (UEPEITHBIE).

HAJIKJIACC PBIBbI (2 4)

OOmiast xapakTepuCTHKa MO3BOHOYHBIX. [Ipoucxoxnenue pboi6. OOmas XapakTepuUCTHKa phIO.
Knaccet Xpsmesbsie (akyasl U ckatbl) U KocTHble pbiObl. MHOroo0Opa3ue KOCTHBIX pBIO:
XPSAIIEKOCTHBIE, KHCTENephle, ABOSKOABIMIAINNE U Jiyyenepele. MHOroo06pasue BUIOB U YEPTHI
MPUCTIOCOOJIEHHOCTH K CpeJie 0OMTaHUs. DKOJIOTUYECKOE U XO39iCTBEHHOE 3HAUE€HUE PhIO.

- lemoHcTpanus

MHuoroo6pa3ue pri6. Cxema CTpOeHUs! KUCTENEPhIX U JIy4enephIX phIO.

- JIabopaTopHbie M NPpaKTHYeCKHe PadoThI

Oco0eHHOCTH BHEIIHETO CTPOEHUS PbIO B CBSI3U C 00Pa30M KU3HU ™.

Tema 4.13. KIACC 3BEMHOBO/IHBIE (2 4)

IlepBbie 3emHOBOAHBIE. OOLIas XapaKTepUCTHKA 3€MHOBOJHBIX KaK IMEPBbIX HA3€MHbIX I03BOHOYHBIX
becxBocTble, XBocTaTble U Oe3HOrMe ampuOuu; MHOroodpasue, cpeaa OOMTaHUS M HKOJIOTHYECKUE
ocobeHHocTH. CTpYKTypHO-(QYHKIMOHAJIbHAsI OpPraHMU3alMsl 3€MHOBOJHBIX Ha IPUMEPE JIATYILIKH.
DKoJloru4eckas posib 1 MHOroo0paszue 3eMHOBO/IHBIX.

- JdemoHcTpauus

Muoroo6pa3ue ampuouii. CxemMbl CTPOSHUS KUCTENEPBIX PbIO M 36MHOBOIHBIX.

- JlabopaTopHble H IpaKTHYecKHe padoThI

OCOOEHHOCTH BHEITHETO CTPOSHHUS JISATYIIKH, CBSI3aHHbIE C €€ 00pa3oM >KU3HU ™.

Tema 4.14. KJIACC IPECMBIKAIOIUECH (2 4)

[Tpoucxoxaenue pentwinid. OOmas XapaKTEPUCTHKA MPECMBIKAIOIUXCA KaK MEePBUYHOHA3EMHBIX
KHUBOTHBIX. CTPYKTYypHO-(YHKIIMOHATBHAST OPTaHU3aNUs MPECMBIKAIONINXCS Ha MPUMEPE SIIEPHUIIBL.
Yemryituatele (3MeH, SIIEPULIBI M XaMEJIEOHbI), KPOKOJIWJIbI M uepenaxu. PacmpocTpaHeHue u
MHOroo0pasue ¢GopM pEeNnTWINi; MOJOXKEHUE B IKOJOTHYECKUX cHucTeMax. BwiMepiine rpynimsl
IPECMBIKAIOIUXCS.

- lemoHcTpanus

MHoroo6pa3ue npecmbikaonmxcs. CXeMbl CTPOSHUS 36 MHOBOIHBIX U PETITHIINH.

- JIaGopaTopHble U MpaKTHYecKHe PadoThI

CpaBHUTENBbHBIN aHAJTU3 CTPOEHUS CKEJIETOB Yeperaxu, AEepHIIbl U 3MEU.

Tema 4.15. KJIACC IITULBI (4 4)

[TpoucxosxaeHue NTULL; MEPBONTHULIBI U UX MPEIKU; HAacTosIKe NTUllbl. Kunerpyaple, wiu jietaromue;
OeckuieBble, WK Oeralpline; MUHTBUHBI, WIM TUIaBaronue NTUlbl. OCOOCHHOCTU OpTraHHM3allid U
sKoJioruueckas auddepeHunpoBKa JeTammx NTULl (ITULBI Jeca, CTeNell U MyCThIHb, OTKPBITHIX
BO3AYIIHBIX MPOCTPAHCTB, OOJIOT, BOJOEMOB W ToOepexuit). OXxpaHa W TpHUBICYCHUE IITHUIL;
JIOMAIIHKE NTULBL. PoJb NTUI] B TPUPOJE, KU3HH YEJIOBEKA U €r0 XO351iCTBEHHOMN /1€ATEIbHOCTH.

- Jemoncrpanuss MHoroo6pasue ntuil. Cxembl CTPOEHUS pENTHINN U NITULL.

- JlabopaTopHble M IpaKTHYEeCKHE PA0OTHI

OcoOEHHOCTH BHEITHETO CTPOCHHS MTHII, CBI3aHHBIE C UX 00pa3oM XU3HH™.



Tema 4.16. KJIACC MJUIEKOIIMTAIOIIHUE (4 4)

[Tpoucxoxaenune miuexkonutaomux. [lepso3Bepu (yTkoHoc u exuaHa). Husmme 3Bepu (cymyarsie).
Hacrosmue 3Bepu (tuanientapusie). CTpyKTypHO-GYyHKIIMOHATIBHBIE OCOOCHHOCTH

OpraHu3alMy MIJICKONHUTAIOUIMX HAa HpUMEpe COOaKH. DKOJIOTHYecKas pPoJib MIIEKOMHUTAIOUINX B
MPOLECCE Pa3BUTHUS >KMBOM MPUPOABI B KaWHO30MCKOW 3pe. OCHOBHBIE OTPSIbI IUIAIIEHTAPHBIX
miekonuraonmx: Hacekomosiguele, Pyxokpeuible, ['pei3ynbl, 3aiineoOpasHble, XUIIHBIE,
Jlactonorue, KurooOpasusie, HenapHokonsiTHble, [lapHOkomnbITHBIE, [IpumaTel u ap. 3HadueHHE
MJIEKONMTAIOIIUX B MPUPOAE U XO3AMCTBEHHOHN NEATENbHOCTH ueioBeka. OXpaHa LEHHBIX 3BEPEH.
JomaiHue miiekonuTaroniye (KpymnHbld U MEJIKUA poraTblii CKOT U JPYTHe CeIbCKOX03HCTBEHHBIE
>KUBOTHBIE).

- JlemoHncTpanus

CxeMbl, OTpakalolIMe HKOJOTHMUYECKYI0 JU(EpEeHIIMPOBKY MIIEKONUTAONMX. MHoroobpasue
MiexonuTaromux. CxeMbl CTPOEHUS PENTUINN U MIEKOTTUTAOIIUX.

- JlJabopaTopHble M NPpaKTHYeCKHe padoThI

N3ydeHne cTpoeHus: MIIEKOIUTAIOIIX*.

Pacrio3HaBaHue JKMBOTHBIX CBOEM MECTHOCTH, ONPEIEIIEHUE UX CHUCTEMATHUYECKOIO IMOJOXKEHHUS U
3HA4YEHUS B )KU3HU yesloBeKa™.

Paznen S. Bupycsi (2 u)

Tema 5.1. MHOT'OOBPA3UE, OCOBEHHOCTU CTPOEHUSA

N IMPOUCXOXKIEHUA BUPYCOB (2 v)

OObmas xapakrepuctuka BUpycoB. Mctopus ux oTkpbiTHs. CTpoeHHE BHpyca Ha IMpHUMeEpe BUpyca

TabayHOM Mo3aumku. B3ammopeiicTBue BHpyca M KIETKH. Bupychl — BO30yIUTENN OMACHBIX
3aboneBanuil uenoseka. [Ipodunaktrka 3ad6oneBanus rpunmnoM. [IporcxoxieHue BUPyCoB.
- JdemoncTpauus

Mopnenu pa3nuuHbIX BHUPYCHbIX 4YacTull. CXeMbl B3aUMOJICHCTBUSL BUpyca U KJIETKH MpuU
TOPU30HTAJILHOM M BEPTHKAJIBHOM THIAaX nepenadyn HHPekuu. CxeMbl, OTpaskaroliye Iporecc
Pa3BUTHS BUPYCHBIX 3a00JICBaHUM.

3akiaouenue (1 9)

Oco0eHHOCTH OpraHu3aluyd U MHOrooOpa3ue JKUBbIX opraHu3MoB. OCHOBHbIE 00JIaCTH MPUMEHEHUS
OMOJIOTMYECKUX 3HAHUM B MPAKTHUKE CEIBCKOIO XO3sCTBa, B pAe OTpaciel MPOMBIIUIEHHOCTH, IPU
OXpaHe OKpY>Karolleil cpeibl U 310POBbsI YEIOBEKA.

TEMBI TIPOEKTHOM U UCCJENOBATEJBbCKOM TESATEJIBHOCTH - 7 kaace.

1. Metoabl obHapyxeHus OGaktepuil. MccrnenoBanue Ha GaKTepHaJIbHYIO 3arps3HEHHOCTh BO3/yXa
KJIJACCHOW KOMHATbhl, IIOBEPXHOCTH KOxH pyk. MHccnenoBanue s¢pdekTuBHOCTH JEHCTBUS
aHTHOAKTEPUAILHOTO U OOBIYHOTO TYaJIETHOTO MbLIA.

2. Bo3amoxHOCTH U3ydeHus: OakTepuil ¢ MOMOIIBIO CBETOBOTO MUKPOCKOIA.

3. BrlsiBIeHHE ONTHMAJbHBIX YCJIOBUI BBIpAIlMBAaHUS IJIECHEBOTO I'puba MyKOpa Ha pPa3IHYHBIX
cyOcTparax U BO3MOXHOCTEH €ro Mpou3pacTaHusi COBMECTHO C ITEHULIUILIIOM.

4. CpenoOHBIE U SIIOBUTHIE IPUOBI HALIETO Kpasi. Y CIIOBHO CheJOOHBIE TPHUOBI.

S.JInmaiiHukn  Kak ~ OMOMHAMKATOpPHl  CTENEHUM  TEXHOTEHHOTO  3arps3HEHHs  BO3JyXa.
JInxeHOMHAMKANMS BO3/lyXa ONPEAEIEHHOTO palioHa.

6. UccnenoBanue pacTeHUi B HIKOJIBHBIX U JOMAIIHUX aKBapuyMax Ha NMPUHAAJIEKHOCTh K IpyImne
BOJIOPOCIIEM.

7. L1BeTouHbIE Yachl U BO3MOKHOCTb UX CO3/IaHUS Ha MPUIIKOJBbHOM YYacTKe.

8.OcBoeHNEe METOJUKHU BBIPALIMBAHMUSA OJHOKJIETOUYHBIX (MH(Y30puil, ame0), KUIIEYHONOJIOCTHBIX
(ruapa) B 1IKONbHOM J1abopaTopuu. [1oAroToBka M mpoBeAEHHE O3HAKOMHUTENIBHBIX JIa0OPATOPHBIX
paloT ¢ HUMU 711 MJTA/IIIKNX IIKOJIBHUKOB B paMKaX UX SKCKYpPCHUI B IIKOJIbHBIN «KUBOH YTOIOK».

9. Habmonenne 3a KU3HEIEATSIFHOCTHIO U OMUCAHNE KU3HEHHOTO LUKJIA YIUTKH (0a00uKH, mayka,
3€pHOBOM MOJIU U T. [1.).

10. UudopmaiimoHHO-1CCIeI0BATENBCKUE TPOCKTHI:

«HaBuranus y ;KMBOTHBIX»;

«Macrepa kamydasxa;



«[IpuHIUI 1MOJIeTa y HACEKOMBIX, IITHII U UCKYCCTBCHHBIX JICTATCIBHBIX allllapaTOBy.
11. MexnpenMeTHbiii PoeKT «KMBOTHbIE — HOCHUTENU ONPEIENECHHBIX YEJIOBEYECKUX KayeCTB B
CKa3Kax U 0acHIX)».

Buoaorus. Yeaosek. 8 kiace
(68 4, 2 4 B HezreN110)
Pa3nen 1. MecTo 4esioBeka B cHCTeMe OpPraHu4eckoro Mmupa (2 1)
YenoBek Kak 4acTb XKUBOM NpUpOAbI. MecTO 4eaoBeKa B CUCTEME OPraHM4YecKoro mupa. Yeprsl
CXOJICTBA YEJIOBEKa M >KMBOTHBIX. CXOACTBO M PA3JIMYMS YEJIOBEKA M YEIOBEKOOOpa3HBIX 00E3bsH.
YenoBek pa3yMHBIN.
- llemoncTpanmsi: CkeneTsl YelIoBeKa U MO3BOHOYHBIX. TabNUIIbl, CXEMBbI, PUCYHKH, PACKPBIBAIOIIINE
YEepPThI CXOJICTBA YEJIOBEKA U JKUBOTHBIX.
Pa3nea 2. [Ipoucxosxkaenue yenoseka (2 )
buonoruueckue u comnuangbHble (HPaKTOPhl aHTPOMOCOIMOTEHe3a. JTambl aHTPONOreHe3a U (PakTopbl
CTaHOBJICHUS uesoBeka. Packl uenoBeka, UX MPOUCXOKIECHUE U €JUHCTBO.
- Jdemoncrpauusa: Mogens «lIpoucxoxaenue denoBeka». MoJean OCTaTKOB MaTepUaIbHON
NEepBOOBITHOM KYJBTYpHI YesoBeka. M3o0paxeHue rnpeacraBuTene pa3inuHbIX pac 4eloBeKa.
Pa3nesa 3. KpaTkasi ucropusi pa3BuTHsS 3HAHHI
0 cTpoeHnU U GyHKIUSX Opranu3mMa yesiopeka (1 1)
Hayku o uenoBeke: anaToMusi, (pu3MONOTHs, TUTHEeHA. Benukue aHatomsl U gusnonoru: I unmokpar,
Kitapnnii 'anen, Aunpeac Besanmii.
- lemoncTpanusi: [TopTpeThbl BEIMKUX YYEHBIX — aHATOMOB M (DU3HOJIOTOB.
Paznen 4. O61mmii 0630p cTpoeHusi M PyHKIUI opranusma desaoBeka (4 9)
Knerounoe crpoenue opranusma. TKaHM: SIIUTENHAIbHBIE, COEAUHUTEIBHBIE, MBIIICYHbIEC, HEPBHAS.
Opranbl yenoBedeckoro opranusma. Cucrembl opraHoB. B3auMocBsi3b OpraHoB M CHCTEM OPraHOB
KaK OCHOBa r'OM€e0CTa3a.
- JemoncTpanusi: CxeMbl CTpPOEHUSI CUCTEM OPraHOB YEJIOBEKA.
- JIabopaTopHble M NPpaKTHYeCKHe padoThI
N3yueHne MUKpPOCKOIIMYECKOTO CTPOCHUS TKAHEH.
Pacrnio3HaBanue Ha Ta0IUIIAX OPraHOB U CUCTEM OPTaHOB.
Paznen 5. Koopaunauus u peryiasinus (10 1)
I'ymopanbHast peryisius. JKene3pl BHYTpeHHEH cekpelMud. ['OpMOHBI M UX POJIb B OOMEHHBIX
npoueccax. HepBHo-rymopanbHast peryssiusi.
- NemoHcTpanus: CxeMbl CTPOCHHS SHJIOKPUHHBIX KeJie3. Tabauibl, WITIOCTPUPYIOIIUE CTPOCHHE,
OMOJIOrMUYECKYI0 aKTUBHOCTh M TOUKH MPUIIOkKEHHUS TOpMOHOB. DoTorpaduu 60JIbHBIX C pa3IuYHbBIMU
HapylmeHUsIMU (YHKUIUN SHAOKPUHHBIX >kene3. HepBHast peryssiuus. 3HaueHHEe HEPBHOM CHCTEMBI.
IlenTpanpHas u nepudepryeckas HepBHbIE cUcTeMbl. BereraTuBHas U comaTHuecKasi 4aCTH HEPBHOM
cucteMbl. Pedrekc; mpoBeneHne HepBHOro ummnyibca. CTpoeHue M (YHKIHMH CHUHHOTO MO3Ta,
OTJIEJIOB T'OJIOBHOrO Mo3ra. bombiine nosymapus roinoBHoro mosra. Kopa 00ibmIux moiymapuid.
3HayeHue KOpbl OONBLIMX MOJYyLIApUil M €e CBSI3U C APYTUMM OTAeldaMHu Mo3ra. OpraHsl 4yBCTB
(anamm3aroper), ux crpoeHue W ¢yHkuud. CtpoeHWe, (QYHKIMM W THTHEHAa OPraHOB 3pEHUS.
Ctpoenue u ¢GyHKUMH OpraHoB ciyxa. [IpenynpexiaeHue HapymeHuil ciayxa. Oprasel ocs3aHus,
BKyca, 000OHsHHUA. [ UTueHa opraHoB UyBCTB.
- JleMoHcTpanus
Monenu ro1oBHOTO MO3ra, OpraHoB 4yBCTB. CXeMbl pe(hJIeKTOPHBIX AYT 0€3yCIOBHBIX PEQIIEKCOB.
- JJaGopaTopHbIe U MPAKTH4YeCKHE PadOThI
N3yuenune roloBHOTO MO3ra 4esioBeKa (110 MyJIshKaMm).
N3y4yeHne n3MeHeHns pa3Mepa 3padka.
Pa3nes 6. Onopa un nBu:xenue (8 u)
Ckener 4enoBeka, ero OT/AEeNbl: OCEBON CKEJeT, CKeJIeT MosIcOB KoHeuHOcTelH. OCOOEHHOCTH CcKelleTa
YeJI0BEKa, CBSI3aHHBIE C TPYAOBOM JAESITENBHOCTBIO U NMPAMOX0KAeHuEM. COoCTaB U CTPOEHHE KOCTEH:
TpyOuaTble M rybuatsie kocTu. Poct xocreil. Bo3pacTHele m3MeHeHHs B CTpOeHHMU KocTed. Tumbl
coeMHEHUs KocTel. 3a0oeBaHus ONOPHO-IBUTATEIBHON CUCTEMBI M X TpoQuiIaKTHKa. MpleuHas



cucrema. CtpoeHue U pa3BuTHe Mbl. OCHOBHBIE TPYIIBI MbIIIL, UX (yHKIMH. PaboTa Ml
CTaTU4ecKas M JWHAMH4ecKas Harpy3ku. Ponb HEpBHOH CHUCTEMbl B peryisiiuu paOOThl MBIIII.
YTOMIIEHHE MBI, POJIb AKTUBHOIO OTIbIXa B BOCCTAHOBJICHUM AKTMBHOCTU MBINICYHOM TKAHM.
3HayeHue (pu3MUECKOW KyJbTYpbl M PEXHMa TpyJda A MPaBUIBLHOTO (HOPMUPOBAHHS OIOPHO-
JIBUTaTEJIbHOW CHCTEMBI.
- Jlemoncrpanms: CkeneT 4enoBeKa, OTAEIbHBIX KocTed. Pacmmibl kocreil. Ilpuemsl oxazaHus
IIEPBOIl MOMOIIM IIPU OBPEKACHUAX (TPaBMax) ONOPHO-ABUraTeIbHON CUCTEMBI.
- JlabopaTopHble W NMpaKkTHYecKHe padoThI
W3ydeHue BHETHETO CTPOCHUS KOCTEH.
W3mepenne Macchl U pocTa CBOEr0 OpraHu3Ma.
BrisiBneHue BIUsSHUS CTATHUECKON M TUHAMUYECKON Harpy3Ky Ha YTOMJICHUE MBIIIII.

Pazgen 7. BHyTpeHHsisi cpeaa opranusma (3 u)
[Tonsitne «BHYTpeHHSS cpema». TkaHeBas KUAKOCTh. KpoBb, €€ COCTaB M 3HaYeHHE B 00ECTICUCHUH
JKU3HEJEATEIbHOCTH  OpraHu3ma. KIeTO4YHbIe JJEMEHTHl KpPOBU: JPUTPOLMTHI, JIEMKOLUTHI,
TpoMOouuThl. Ilmasma kpoBu. CBeprThiBaHue KpoBuU. ['pynmbel kpoBu. Jlumda. HMmmyHuTeT.
Wudexmonnslie 3ab6oneBanus. [Ipenynpenurtensusle npuBuBku. IlepennBanue xpoBu. [JoHOPCTBO.
3nauenue pabom JI. [lacmepa u U. U Meunuxoea 6 obnacmu ummynumema.
- lemoHcTpanus
Cxembl U TaOIMIIBI, MTOCBAILIEHHBIE COCTaBY KPOBH, I'PYyMIIaM KPOBH.
- JIabopaTopHbIe M NPpaKTHYeCKHe PadoThI
N3ydyeHre MUKpOCKOTMYECKOTO CTPOEHHSI KPOBHU.

Paznen 8. Tpancnopr Bewmects (4 1)
Cepaue, ero cTpoeHUe M PEeryjsinus AesTeNbHOCTH. Bomibinoil M Manblii Kpyru KpoBooOpalieHusl.
JlumpooObpamienue. J[Buxenue kpoBu mo cocynam. KpossiHoe paBneHue. 3a0ojeBaHMS OpPraHoOB
KpOBOOOpAIIEHUSI, X MPEAYIPEKICHHE.
- lemoHcTpanus
Monens cepauna uvenoBeka. TaOmMIbl U CXEMbl, WUIIOCTPUPYIOLIME CTPOEHUE KIETOK KPOBH U
OpraHoB KpOBOOOpaIeHHs.
- JlaGopaTopHble U IpaKTHYecKHe padoThl
N3mepenne KpoBSHOTO 1aBJICHUS.
Onpenenenue myJibca U MOACYET YHUCIIa CEPACUHBIX COKPALICHUH.

Pa3nen 9. /Ipixanue (5 u)
[ToTpebHOCTE OpraHu3mMa uejgoBeKa B Kuciaopoje Bo3ayxa. OpraHbl JbIXaHHs, UX CTPOCHHE.
JpbixarenbHble ABMKeHUS. ['a3000MeH B jerkux, TKaHsaX. [lepeHoc razoB spuTpouuTamMu
Y I1a3MoM KpoBU. Peryisnns npixanus. MIckyccTBeHHOeE abIxaHue. ['00coBoi annapar.
- lemoHcTpanus
Mopnenu ropranu, jerkux. CXeMbl, WUIIOCTPUPYIOIIME MEXaHM3M BJOXa U BbIJOXA, MPHUEMbI
UCKYCCTBEHHOI'O JbIXaHMSI.
- JIaGopaTopHble U MpaKTHYecKHe PadoThI
Omnpenenenne 4acTOThI AbIXAHMUS.

Paznen 10. [TumeBapenue (5 u)
[TutarenbHble BellecTBa M MUIIEBbIE MPOIYKTHI. [loTpeOHOCTH YenoBeka B MHUIIE U MHUTATEIbHBIX
BeulectBax. Bwuramunbl. [lumeBapenue. CrpoeHne U (QYHKIMM OpPraHOB  IHIIEBAPEHHUS.
[InmeBapuTenbHbIE JKEIE3bl: NIEYEHb U IMOKEIYJOUHAs jKeje3a. OJTalbl MPOLECCOB MUIEBAPEHHUS.
HUccneoosanus U. I1. Ilasnosa 6 obracmu nuwesapenus.
- JleMoHcTpanus
Monens Topca yenoBeka. Myssiki BHYTPEHHUX OPTraHoB.
- JlabopaTopHble M IpakTHYECKHE PA0OTHI
BoszeiicTBue Kemy109HOT0 COKa Ha OEJKH, CITFOHBI — Ha Kpaxmad.
Omnpenenenre HOPM pallMOHAIBHOTO MUTAHUS.

Paznea 11. O6men BemecTB U 3Hepruu (2 )
OOwiast xapakTepucTHKa OOMEHa BEIeCTB U Hepruu. [lmactuyeckuil u 3HepreTHuecKuii oOMeH, ux
B3alMOCBA3b. BuTamMuubl, UX posib B 0OMeHe BeuecTB. [ unoBuraMuuo3. I unepBUTaMuHO3.



Pa3nen 12. Boigesenue (2 4)
Koneunsle npoaykrsl oOMeHa BemiectB. Opranbl BeiaeneHus. Ilouku, ux ctpoeHue u (yHKIMH.
Oo6pazoBanue Mouu. Posib K0KHU B BBIBEICHUU U3 OpraHU3Ma MpoayKTOB OOMEHa BEILECTB.
- JleMoHcTpanusa Mojenb nouex.

Pasnen 13. [lokpoBbl Teaa (3 1)
Crtpoernne u (yHKIMM KOXU. Poib KOXM B TEIUIOPEryJALMHU. 3akaluBaHHE. | UTHEeHHuYecKue
TpeboBaHUs K oAk 1€, 00yBH. 3a00J€BaHUSI KOKH U UX TIPEAYIPEKICHHE.
- lemoHcTpanus
CxeMmbl, WIITIOCTPUPYIOIINE CTPOEHUE KOKHBIX TOKPOBOB U€JIOBEKA, IPOU3BOJIHBIE KOXKHU.

Pa3nen 14. Pa3muo:kenue u pazpurue (3 9)
Cucrema OpraHoB pa3MHOXEHHs: CTpoeHMe U TurueHa. OrmiogorBopenue. BHyTpuyTpoOHOE
pasButHe, poabl. Jlakranus. Poct u passutue pedbenka. [lnannpoanue ceMbu.

Pa3nes 15. Boiciiasi HepBHasi 1esITeIbHOCTD (5 )
Pednexc — ocHoBa HepBHOU nesTenbHOCTH. Hccnedosanus UM. Ceuenosa, U. I1.11asnosa, A. A.
Yxmomckoeo, Il. K. Anoxunma. Bunel pednexcoB. dopmbr moBeaeHus. OCOOECHHOCTH BBICIICH
HEPBHOW JEATEIbHOCTU M NOBeAcHMs denoBeka. [lo3HaBaTtenbHble mpoueccsl. Topmoxenue. Tumsl
HepBHOU cucteMbl. Peub. Mpinuienue. Co3zHanue. buonorumueckue putmbel. CoH, €ro 3HaueHUE U
ruruesa. ['uruena ymcrsenHoro tpyaa. Ilamars. Omorun. OCOGEHHOCTH NICUXUKHU YeIOBEKa.

Pa3nen 16. YesioBek u ero 310poBbe (4 1)
CoOroieHue CaHUTAPHO-TUTHEHHMYECKUX HOPM UM IpaBHJ 30poBOro obpasa >xu3Hu. OkaszaHue
nepBoi J10BpaueOHOW TMOMOIIM TpU KPOBOTEUYEHHUH, OTPABIEHUU YIrapHBIM Ta30M, CIIACEHUU
YTONAIOILEro, TPaBMax, 05K0rax, 0OMOPOXKEHHUHU. Y KpEIJIEHHE 3/I0POBbsI: IBUTATEIIbHAS
aKTUBHOCTb, 3akajuBaHue. DakTopbl pUCKa: CTpecchl, TMIIOAMHAMUA, NepeyTromiieHue. Bpennbie
IIPUBBIYKH, UX BIUSHUE HA 310POBbE YeslOBeKa. YenoBek U okpyskaromas cpena. Okpy:xaromas cpesa
KaK UCTOYHHUK BemiecTB U sHepruu. Cpena oouranus. [IpaBuna moBeaeHus 4eIoBeKa B OKPYKarOIIeH
cpene.
- JlabopaTopHbIe U NpPaKTHYeCKHe PadoThI
N3y4eHue nprueMoB OCTAaHOBKH apTEPUAIBHOIO U BEHO3HOI'O KPOBOTEUEHUIA.
AHanu3 ¥ OLlEHKa BIUSHUS Ha 3/10pOBbE YesloBeKa (PaKTOPOB OKPYKAIOIIEH Cpeibl.

TEMBI IPOEKTHOMN U UCCJIEJOBATEJbCKOM JESITEJIBHOCTM. 8 kiace

1. Pa3zpaboTka 1 mpoBeeHNUE COIUOIOTUYECKOTO OMPOCa Pa3HbIX TPYIIN HACEIEHUS MO MpodiieMe ux
OTHONICHHS K COOCTBEHHOMY 3JI0POBBIO.

2. buopuTMbl Kak OCHOBa palMOHANBLHOW OpraHW3alMu TMopsiaka dYenoBeka. OmnpeneneHue
MHAUBUAYAJIBHOIO pUTMa pabOTOCIIOCOOHOCTH.

3. CocTaBieHre palMOHAIBHBIX PEKUMOB JHSI IS JIFOJIEH pa3IuYHBIX BO3PACTHBIX TPYIIIL.

4. OueHka cOOCTBEHHOTO 00pa3a >KU3HU: MPUBBIYEK, 370POBbS, CTENEHU (PU3NUECKON MOJATOTOBKH,
MPAaBUIILHOCTH MUTAHUS.

5. CocTaByieHHEe TTUIIEBBIX PAIMOHOB B 3aBHCHMOCTH OT HEPro3arpar opraHu3Ma.

6. OrmpeneneHue KONMMYECTBA MHUHEPANBHBIX COJIEH B CYTOYHOM pAallMOHE, COIMOCTABIEHUE C
HOpMaTuBaMHU.

7. OmpeneneHue coJep>KaHus OCHOBHBIX BHUTAMHHOB B CYTOYHOM pAallMOHE, COIOCTaBIIEHUE C
HOpMaTuBaMHU.

8. OmpeneneHue WHANBUAYATHHOTO CPETHECYTOUHOTO MOTpedsieHus: OeIKOB, KUPOB, YIIIEBOAOB (B
TOM YHUCJIC 11O ITpUcMamM HI/IHII/I), COITOCTABJICHUEC C HOpMAaTHUBaMHU.

9. DKONMOTMYEeCKH TPAMOTHBIN MOTPeOUTENh TOBAPOB: YMAKOBKH, IITPUXKOABI, MHACKCHI MUIIEBBIX
JI00ABOK, DTUKETKH HA OCXK/IE U JP.

10. Koxa: THnupoBaHue, yXo/1, BO3PACTHBIC N3MEHEHHsI, 3a00JICBaHNUS; YIYUIICHHUE COCTOSIHHUS.

buoaorus. O0mue 3aKkOHOMEPHOCTH. 9 KJacc
(68 4, 2 4 B Hee110)
BBenenue (3 4)



Mecto Kypca B CHCTEME €CTECTBEHHO-HAyUHBIX IUCLUIUIMH, a Takke B OMOJIOIMYECKHX HayKax.
Ilenm u 3amaum Kypca. 3HAaueHUE MpeaMeTa JUIsl IIOHMMAaHUs €QUHCTBA BCErO JKUBOIO U
B3aMMO3aBUCHUMOCTH BceX yacTell Omocdepsl 3emMiid. YPOBHM OpraHU3alUM KU3HU: MOJEKYJISIPHO-
FEHETUYECKUW, KIIETOYHBIM, TKAHEBbIMA, OpraHHbIA, OPraHU3MEHHbIN, MOIYISALHUOHHO-BUIOBOM,
OroreoreHOTHYECKUi 1 GnocepHsid. EAMHCTBO XMMHUYECKOTO COCTaBa >KMBOW MAaTEpUU; OCHOBHBIC
IPYMITBEI XUMUYECKUX AJIEMEHTOB M MOJIEKYJ, 00pa3yloline KuBoe BemecTBo ouocdepsl. Kierounoe
CTPOEHHUE OPraHU3MOB, Haceisommx 3eMiaro. OOMEH BELIECTB U CaMOpEryJisilus B OMOJIOTHYECKUX
cucremax. CaMOBOCIIPOM3BE/IEHUE; HACIIEICTBEHHOCTh U U3MEHUNBOCTh KaK OCHOBA CYILIECTBOBAHUS
xUBOM Marepuu. Poct u paszsurue. Paznpaxumocts; Gopmbl M30MpaTeIbHON peaklud OpraHu3MOB
Ha BHEIIHUE BO3JCHCTBUSA. PUTMHUYHOCTD NMPOLIECCOB JKU3HEACATEIBHOCTH; OMOIOTHYECKUE PUTMBI U
UX 3HaueHue. J[MCKpeTHOCTh KUBOTO BEIIECTBA U B3aMMOOTHOLICHHS YaCTH U 1IeJI0OT0 B OMOcucTeMax
DHEepPro3aBUCUMOCTH )KUBBIX OPraHU3MOB; (hOpMBbI OTpebIeHus sHeprun. LlapcTBa sxuBoi pupobI;
KpaTKasi XapaKTEepUCTHKA €CTECTBEHHOM CHCTEMbl KJacCHU(pHUKAllMU >KUBBIX OpraHu3moB. Bumosoe
pasHooOpasue.

- lemoncTpanus CxeMbl, OTpaXaroIIUe CTPYKTYPbI APCTB KUBOM IPUPOBL.

Pasnea 1. CtpykTypHasi opranu3anus ’KuBbIX OprasusmMos (10 41)

Tema 1.1. XUMHNYECKAS OPI'AHU3ALIUA KIIETKU (2 4)

DJeMeHTHBIN COCTaB KIETKH. PacrpocTpaHEeHHOCTh 3JIEMEHTOB, MX BKJIaJ B 00pa3oBaHUE KMBOMH
MaTepud U OOBEKTOB HEXKUBOM MNpUPOAbl. MakposIeMeHThl, MHUKpPO3JIEMEHTbl; UX BKJIad B
o0pa3oBaHME HEOPraHWYECKHMX W OPraHWYECKHX MOJIEKYJ HBOro BemlecTBa. Heopranmueckue
MOJIEKYJbl JKMBOIO BemllecTBa. Boja; ee xumuueckue cBoiictBa M Ouojorumueckass poisb. Conu
HEOPraHMYECKUX KUCIIOT, UX BKJIAJ B oOecreueHue MpoIecCcoB KU3HEIEATEIbHOCTH U MOIepKaHue
roMeocrtasza. Pojib KAaTHOHOB M aHMOHOB B OOECIEUEHUU IMPOLECCOB KHU3HeAesTeapHocTU. OcMoc U
OCMOTHYECKOE JaBJICHUE; OCMOTUYECKOE MOCTYIJIEHUE MOJIEKYJI B KIETKY. OpraHn4ecKue MOJIEKYJIbI
buonoruueckue noaumepsl — O€NKU; UX CTPYKTypHasi opraHuzanusi. OyHKIUN OEIKOBBIX MOJIEKYII.
VYraeBoasl, UX CTpoeHHEe U Ouojoruueckas poib. Kupbl — OCHOBHOM CTPYKTYPHBI KOMITIOHEHT
KJIETOYHBIX MeMOpaH u uctouHuk 3Heprun. JJHK— monexynbl HacneacTBeHHocTH. Penynnukanus
JHK, mnepenaua HacinencTBeHHOHM wMHGoOpManuu U3 TMOKOJEeHHUs B mokosneHue. Ilepenaua
HaCJIEICTBEHHOW HH(popMauuu H3 sapa B nuroruasmy; TpaHckpumnuusa. PHK, ee crpykrypa u
¢byukuuu. Madopmanmonnsle, TpancnopTHble, pubocomansasie PHK.

- lemoHncTpanus

OObemMHbIE MOJENIM CTPYKTYpPHOH oOpraHu3anuu OHOJOTMYECKHMX MOJMMEpPOB — ONKOB U
HYKJIICMHOBBIX KHUCJIOT, UX CPAaBHCHHUC C MOJCIAAMH UCKYCCTBCHHBIX IMOJIMMCPOB (Haan/IMep,
HOJMBUHUIIXJIOPUIIOM).

Tema 1.2. OBMEH BELHLIECTB U IPEOBPA30BAHUE DHEPI'MU B KJIETKE (3 4)

OOMeH BelecTB M NMpeoOpa3oBaHME PHEPIUU B KJETKe. TpaHCHOPT BELIECTB 4epe3 KIIETOUHYIO
MeMOpany. [luHo- u ¢aronuTto3. BHyTpukiIeTouHOE MNHIEBApEHHE W HAKOIUIEHUE DSHEPTUU;
paclienieH1e TioKo3bl. buocnHTe3 0enKkoB, )KUPOB U YIIIEBOJOB B KIIETKE.

Tema 1.3. CTPOEHUE U ®YHKIUH KJIETOK (5 4)

ITpokapuoTnueckue KieTku: ¢popma u pasmepsl. Llutomnasma 6akrepuanbHoil kiaeTku. Opranuzanus
MeTtabonu3ma y mpokapuoT. ['eHeTndeckuii anmapar 6akrepwii. CriopooOpazoBanue. PasmHOXKeHHE.
MecTo u posib IpoKapuoT B OMOIeHO3aX. DyKapruoTHUecKas kieTka. Lluromiazma sykapuoTndeckoi
kieTkr. OpraHesuisl HUTOIIIa3Mbl, UX CTPYKTypa U yHKuuH. LluTockener. BkitoyeHns: U UX pojib B
MeTabonu3Me KJIeToK. KieTrouHoe sApo — LEHTP YHpPaBICHUS JKU3HEAEATEIbHOCTBIO KIIETKH.
CTpyKTypbl KIETOYHOTO sjpa: siaepHas o0o0Jiouka, XpOMaTuH (TeTepOXpOMAaTHH), SAPBILIKO.
OcCOoOeHHOCTH CTpOCHHUsI pacTuUTeNnbHOW KieTku. [lenenue xierok. KileTkn B MHOTOKJIETOYHOM
opranm3me. [loHaTtne o audQepeHImpoBKe KICTOK MHOTOKJIETOYHOTO OpraHn3Ma. MUTOTHYECKUN
LUK nHTepdasa,

penymukanus JIHK; Muto3, ¢a3pl MUTOTUYECKOTO JEJEHHS M MpeoOpa3oBaHUsS XPOMOCOM.
buonoruueckuii cmbicn M 3HaueHHMe MuUTO3a (Oecrosioe pa3MHOXKEHHE, POCT, BOCIHOJIHEHUE
KJIETOYHBIX NOTEPh B (PU3HOJIOTMUYECKUX U MATOJOTNYECKUX ycioBusAX). Kiierounas teopus crpoeHus
OpPIraHU3MOB.

- lemoHcTpanus



[IpuHIIMTIMANIBHBIE CXEMBl YCTPOMCTBA CBETOBOTO U JJIEKTPOHHOIO MHMKPOCKOIOB. (CXEMBlI,
WITIOCTPUPYIOIIKME METObl MpenapaTUBHON OMOXMMUU W MMMyHONOTHU. Moaenu kieTku. Cxembl
CTPOCHUSI OPraHOWJOB PACTUTEIBHOW MU KUBOTHOM KJIETOK. MUKpompenaparbl KIETOK pPAacTEHU,
JKUBOTHBIX M OJHOKJIETOYHBIX TprOOB. OUTyphl MUTOTUYECKOTO JEJCHUS B KIIETKAaX KOpEILIKa JIyKa
[I0JI MUKPOCKOIIOM M Ha cxeme. MaTepuaibl, paccka3plBaroliue o Ouorpadusix y4eHbIX, BHECIIMX
BKJIaJ] B pa3BUTHE KIETOYHOU TEOPUHU.
- JJabopaTopHble M IPAKTHYECKHE PA0OTHI
W3yuenue KIETOK OaKTepHii, paCTeHUI U )KUBOTHBIX HAa TOTOBBIX MHUKpOIpenapaTax*.

Pa3nes 2. PazMHokeHHe M MHAUBHAYAJIbHOE Pa3BUTHE OPraHU3MOB (5 )
Tema 2.1. PASMHOXEHHUE OPT'AHU3MOB (2 4)
CymHocTh U GOpMBI Pa3MHOXKEHHUS OpraHu3MoB. becrnosioe pa3MHOXKEHHE PACTEHUN U KUBOTHBIX.
[TonoBoe pa3MHOXEHHE )KUBOTHBIX U pacTeHUil; 00pa30BaHKE MOJOBBIX KJIETOK,
OCEeMEHEHHE U OIUIOJ0TBOpeHHe. buosjornueckoe 3Hau€HUE MOJIOBOTO pa3MHOXKeHUs. ['amerorenes.
[Tepuonel  00Opa3oBaHMs TMOJOBBIX KJIETOK: pa3MHOXKEHHE, pPOCT, Cco3peBaHHe (Melo3) u
(dhopMHupOBaHKE MOJOBBIX KIEeTOK. OCOOCHHOCTH criepMaToreHe3a u oporeHesa. Omio0TBOpEHHE.
- lemoHcTpanus
[InakaThl, WUIIOCTPUPYIOIIKME CHOCOObI BEreTaTUBHOTO pPa3MHOKEHHUS IUIOAOBBIX JEPEBbEB U
OBOIIHBIX KyJIbTyp. Mukponpenapatsl siinekiaerok. Pororpaduu, orpakaronye pazHooOpasue
MIOTOMCTBA Y OJIHOH Maphl pogUTeNEH.
Tema 2.2. UHANBUAYAJIBHOE PASBBUTHUE OPI'TAHU3MOB (OHTOI'EHE3) (3 4)
OMOpHOHaNbHBIA Tepuoj] pa3BuTus. (OCHOBHBIE 3aKOHOMEPHOCTH JpoOiieHusi; 0oOpa3oBaHuE
OJTHOCJIOMHOTO 3apojbiiia — OnacTybl. ['acTpysius; 3aKOHOMEPHOCTH 00pa30BaHMs JABYCIOMHOTO
3apojplia— racTpyiibl. [lepBuuHbIl opraHoreHes u pganpHedmas auddepeHIpoBKa TKaHEH,
opraHoB ¥ cucteM. [locTamMOproHanbHbIN nepuos pa3BuTHs. PopMbl TOCTIMOPHUOHANBHOTO TEpHOIA
pasButus. Hempsmoe pa3BuTHe; TOMHBIMN W HEMOJMHBIM MeTtamopdo3. buonormueckuit cMmbICT
pa3BuTHs ¢ MeTamopdo3oM. [Ipsimoe pazsutue. Poct onpeneneHHbli U HEONPEAEICHHBIMN.
- JlemoHncTpanus
Tabnuupl, WUIIOCTpUpYIOLIME mpolecc Meramopdo3a y OecHo3BOHOYHBIX (PKECTKOKPBUIBIX U
YelyuaTOKpbUIbIX HACEKOMBIX) M T03BOHOYHBIX (aM(uouit).

Pa3nen 3. HaciiencTBeHHOCTH U M3MEHYMBOCTH OPraHu3mMoB (20 1)
Tema 3.1. SBAKOHOMEPHOCTU HACJIEJOBAHMUSA TIPU3HAKOB (10 4)
OtkpeiTue I'. Menaenem 3akOHOMEpHOCTEH HaciaeloBaHMs MPU3HAKOB. [ MOpuaonoruyeckuii MeTos
M3Yy4EHUs HACJIEACTBEHHOCTH. MOHOTUOpHIHOE U MOJUTHOPUIHOE CKpelluBaHue. 3aKoHbl MeHens.
He3aBucumoe M CLEIUIEHHOE HacienoBaHHE. |'eHeTmueckoe omnpexaencHue mnosa. ['eHoTun Kak
L[eJIOCTHAas cucTeMa. B3auMoeiicTBre reHOB B ONPECIIEHUN IPU3HAKOB.
- lemoHcTpanus
Kaptet xpomMocom uenoBeka. PomocioBHblE — BbIIAIOIIUXCS — NPEACTaBUTENEH  KYJIBTYpHI.
XPpOMOCOMHBIE aHOMAJIMH YeJIOBeKa U MX (PEHOTUIMMYECKUE MTPOSBICHHUS.
- JIaGopaTopHble U MpaKTHYecKHe PadoThI
Pemenne reHeTHUECKUX 3aa4 U COCTaBIEHUE POJOCIOBHBIX.
Tema 3.2. 3AKOHOMEPHOCTHU UBMEHYUBOCTH (6 4)
OcHoBHbIE (hOPMBI U3MEHYMBOCTH. [ eHOTHMIHMYEeCcKass U3MEHUUBOCTh. MyTanuu. 3HauyeHue MyTauui
JUIS TIPAKTHKH CEJIBCKOTO XO3fHCTBA H OWoTexHojoruu. KomMOWHATHBHAsS W3MEHYHBOCTD.
OBOJIIOLIMOHHOE ~ 3Hau€HHWEe  KOMOMHATUBHOW  HM3MEHYMBOCTH. deHoTUNHYECKAS, W
MoaU(UKAIIMOHHAs, W3MEHYMBOCTh. POib ycioBHIl BHEIIHEW cpeibl B pPa3BUTUH U TPOSIBICHUU
MIPU3HAKOB U CBOMCTB.
- lemoHcTpanus
[Tpumepsl MOANPUKAITMOHHON H3MEHYUBOCTH.
- JlaGopaTopHble U MpaKTHYecKHe PadoThI
[TocTpoenue BapuallMOHHOW KpHUBOW (pa3Mepbl JTUCTHEB PACTEHMIA, aHTPOIIOMETPUYECKUE TaHHBIC
yUaLUXCsl).
Tema 3.3. CEJIEKIIUSI PACTEHHUM, )KUBOTHBIX U MUKPOOPI'AHA3MOB (4 u)



LleHTpBI MPOUCXOKACHUS U MHOTOOOpasus KyJIbTYpHBIX pactenuit. CopT, mopojaa, mramm. MeTo bl
CEJIEKIIMM PACTEHUMN M KUBOTHBIX. JIOCTHM)KEHNS M OCHOBHBIEC HAIPABICHHUS COBPEMEHHOM CEJEKLINU.
3HAaYeHUE CEJIEKUMH [UId Pa3BUTHA  CEIbCKOXO3AWCTBEHHOIO IPOM3BOJACTBA, MEIULMHCKOM,
MHUKPOOHOJIOTUYECKON U JPYTUX OTpacieil MPOMBIIUIEHHOCTH.

- JleMoHCcTpanus

CpaBHUTENBHBIN aHaAJIN3 MOPOJ JOMAIIHUX JKUBOTHBIX, COPTOB KYJBTYPHBIX PAaCTEHMH M MX TUKHUX
npenkos. Komlekuuu u npenapaTsl COPTOB KYJIbTYPHBIX PACTEHMH, OTIMYAOLIMXCS HAuOOIbILEH
IUIOJJOBUTOCTBIO.

Pa3nes 4. IBosronus :xuBoro mupa Ha 3emJe (19 u)

Tema 4.1. PASBUTHUE BUOJIOTUH B TOJAPBUHOBCKHI IMTEPUO/I (2 )

PasButne OwosorMu B JOMAPBHHOBCKUN TMepuoa. [0OCMOACTBO B HayKe TPEICTaBICHUNA 00
«W3HAYaJIbHON 11€7€CO000pa3HOCTH» U HEU3MEHHOCTH >XMBOH mpupoasl. Pabdorel K. JluHues mo
CHUCTEMaTUKE PACTEHUN U )KUBOTHBIX. DBoMoMoHHasA Teopus K. b. Jlamapka.

- lemoHcTpanus

buorpaduu yueHsIx, BHECIINX BKJIaJl B pa3BUTHE 3BOJIIOMUOHHBIX ueil. Kuzup u gesrenpHocts XK. b
Jlamapxka.

Tema 4.2. TEOPUSA Y. JAPBUHA O IPOUCXOXIAEHHUU BHUJIOB IIYTEM
ECTECTBEHHOI'O OTBOPA (5 1)

[Ipennocsuiku Bo3HUKHOBeHUs yueHus Y. JlapBuHa: nocTwkeHUs B 00JacTH €CTECTBEHHBIX HAYK,
skcnenuoHHbIN Matepuan Y. lapeuna. Yuenue Y. [lapBuna 06 uckycctBeHHOM oTOope. Yuenue U
HapBuHa o ectecTtBeHHOM oTOOpe. Bua— »smeMeHTapHas SBOJIONMOHHAS eauHHIA. BceobOmmas
WH/IMBU/yallbHAasl N3MEHUYHMBOCTh U M30BITOYHAS YUCIEHHOCTh NOTOMCTBA. bopr0a 3a cyliecTBoBaHuE
1 €CTECTBEHHBIN 0TOOD.

- lemoHcTpanus

buorpadus Y. lapsuna. MapmipyT u KoHKpeTHbIe Haxonku Y. JlapBuHa BO Bpemsi MyTEMIECTBHS HA
Kopabie «buripy.

Tema 4.3. COBPEMEHHBIE ITPEJICTABJIEHUSA OB 3BOJIOLIUU.
MHUKPO2BOJIIOIUA U MAKPO2BOJIIOLIUA (5 1)

Bun kak reHeTMdyeckd H30JMpPOBAaHHAS CHUCTEMA; PENpONYKTHBHAs M30JSLUS U €€ MEXaHU3MBL.
[TonmynsauuoHHas CTPyKTypa BUZA; DKOJIOTMYECKHE W T'€HETUYECKUE XapPAKTEPUCTUKU HOITYJISILIUM.
[Tonmynsiuusi— s1eMeHTapHas HBOJIIOLMOHHAS eauHuma. IlyTh M ckopocTh BHI000pa3oBaHUs;
reorpaueckoe M 3KOJIOTMYECKOoe BHUJ00Opa3oBaHue. [J1aBHBbIE HAmpaBiICHHUS HBOJIIOLMOHHOIO
mpomecca. Apomopdo3, wuaHoamantaius, ooOmas gereHeparus. OCHOBHBIE 3aKOHOMEPHOCTH
ABOJIIOLIMU: JAMBEPreHIMsI, KOHBEPreHus, napamuienusM. [IpaBuna sBosoLMM TPyNIl OPraHHU3MOB.
Pe3synbTarel sBOMIOLIMM: MHOroOOpas3ve BUAOB, OpraHuyeckas Leaecoo0pa3HOCTb, MOCTENEHHOE
YCII0)KHEHHE OpraHU3aliHy.

- lemoHncTpanus

CxeMbl, WJUTIOCTPUPYIOLIHE TMpolecc reorpaduyeckoro BuaooOpa3oBaHus. JKuBble pacTeHUs U
KUBOTHbIE, repOapuy M KOJUJIEKUIUHU, IOKa3blBalOIIME€ WHIUBUAYaJbHYI0 H3MEHUYMBOCTh U
pa3HooOpa3ne COpTOB KyJIbTYPHBIX PACTEHUH M MOPOJ AOMAIIHUX XKHBOTHBIX, & TAK)KE PE3yJIbTaThl
NPUCTIOCOOJICHHOCTH OPTaHW3MOB K Cpejie OOWTaHWs M Pe3yibTaThl BHI000pa3oBaHus. [Ipumepsl
TOMOJIOTMYHBIX M AHAJOTMYHBIX OpPraHOB, UX CTPOCHMS M NPOMCXOXKIEHUS B OHTOreHese. Cxemsl
COOTHOULIEHHS MMyTeH MPOrpecCUBHON OMOJIOrMYECKOM 3BOIIOLMU. Marepualbl, XapakTepu3yolue
IIPEICTaBUTENIEH XUBOTHBIX W pAacTE€HUH, BHECEHHbIX B KpacHyr0 KHUTY M HaxoJALIMXCS IOJ
OXpPaHOM rocyaapcTBa.

- JJaGopaTopHbIe U MPAKTH4YeCKHE PadOThI

W3ydenue mpucrnocobIeHHOCTH OPTaHU3MOB K cpeJie OOMTaHus .

W3yueHne W3MEHYMBOCTH, KPUTEpUEB BHJA, PE3YJbTATOB HCKYCCTBEHHOI'O OTOOpa Ha COpTax
KyJbTYPHBIX PACTCHUI™.

Tema 4.4. IPUCIIOCOBJIEHHOCTb OPI'TAHU3MOB K YCJIOBUAM

BHEIITHEHN CPEJIbI KAK PE3YJIBTAT DBOJIIOIIUAH (2 u)

buonoruueckuit nporpecc u 6uonoruyeckuii perpecc. I[IpucrnocodurenbHble 0COOEHHOCTU CTPOCHUS.
[ToxpoBUTEILCTBEHHAS] OKpacka IMOKPOBOB TeJa: CKPbIBAIOLAsl OKpacka (OAHOTOHHAs, IBYTOHOBAs,



pacuwieHsonas ¥ Ap.); npegocreperaromas okpacka. Mumukpus. [IpucnocodburensHoe noBeaeHue
KUBOTHBIX. 3abora o moromctBe. Dusnonormueckue  azantanud. OTHOCHUTENBHOCTH
MIPUCIIOCOOJICHHOCTH.
- lemoHcTpanus
WMmmroctpanyy, IeMOHCTPUPYIOLUIME CTPOCHHE Tejla JKMBOTHBIX M PACTUTENBHBIX OPraHU3MOB,
o0ecreynBaIMe BBDKMBAHWE B TUIHMYHBIX JUII HHUX YCJOBUSAX CymiecTBoBaHUs. IIpumepst
Pa3IM4YHBIX BUJOB IOKPOBUTEIBCTBEHHON OKPACKH Y KMBOTHBIX.
- JlabopaTopHble M NpaKTHYeCKHe padoThI
OO6cyxeHre Ha MOJIEJIAX POJIM MIPUCTIOCOOUTENBHOIO OBEIEHUS KUBOTHBIX.
Tema 4.5. BOSHUKHOBEHHUE KU3HU HA 3EMJIE (2 4)
Oprannueckuili MHp Kak pe3yibTaT SBOJIONHMHM. BO3HMKHOBEHHME W pa3BUTHE >KM3HUM Ha 3eMile.
Xumuueckui, npendouonoruueckuii (teopusi akagemuka A. HW. Omnapuna), OWOOTHYECKHH W
COLIMAJIBHBIA ATallbl PA3BUTHs KMBOM MaTepuu. (DHIIOreHeTHMYEeCKHE CBS3UM B JKMBOW INPHUPOJE;
€CTEeCTBEHHasl KJIacCU(UKAIUS )KUBBIX OPraHU3MOB.
- lemoHncTpanus
Cxembl BO3HUKHOBEHHS OJHOKJIETOUHBIX 9YKapHUOT, MHOTOKJIETOUHBIX OPraHU3MOB, Pa3BUTHS LIAPCTB
pacTeHUH U KUBOTHBIX.
Tema 4.6. PABBUTHE KU3HHU HA 3EMJIE (3 1)
Pa3Butne xu3HU Ha 3eMiie B apXeHCKYI0 U MPOTEPO30MCKYIO 3phl. [lepBble creapl )KkU3HU Ha 3emiie.
[TosiBneHne Bcex COBPEMEHHBIX THUIIOB OECIIO3BOHOUYHBIX KHBOTHBIX. IlepBbie XxopaoBslie. PazBurue
BOAHBIX pacTeHWil. Pa3BuTue xu3Hu Ha 3emiie B majneo3oiickyro 3py. [losBieHue u 3BoOLUS
CYXOIyTHBIX pacTeHui. [laropoTHHKHM, CEMEHHBIE MAlOPOTHUKU, TOJOCEMEHHBIE pPACTEHUS.
Bo3HUKHOBEHHE TO3BOHOYHBIX: PbIObI, 3eMHOBOJIHBIE, IIpecMbIKatouiecs. Pazsutue xu3Hu Ha 3emiie
B ME3030MCKYyI0 M KaWHO30MCKYyI0 Opbl. llosBneHue u pacmpocTpaHeHHE IOKPBITOCEMEHHBIX
pacTteHuii. BoO3HUMKHOBEHHME nTHIl M MIeKonuTaronmx. [losBieHWe | pa3BUTHE IPUMATOB.
IIpoucxoxnaenue yenoBeka. MecTo uenoBeka B )kMBOW Npupoae. CrucTeMaTH4ecKoe MOJI0KEHUE BUIa
Homo sapiens B cucteme »KuBOTHOro Mupa. [Ipu3Haku u cBoWCTBa YesloBEKa, O3BOJIAIOIINE OTHECTU
€ro K pa3jiMyYHbIM CHCTEMAaTHYECKUM TpyIINaM LapcTBa >KUBOTHBIX. CTaauM 3BONIOLMUM YE€JIOBEKa:
JIPEBHEUIITNN YENIOBEK, APEBHUN UETIOBEK, NMEPBbIE COBpeMeHHbIe Jtoau. CBOMCTBA 4eIOBEKa Kak
ouonornueckoro Buzaa. llomynsnuonHass cTpykTypa Buaa Homo sapiens; uenoBedecKHE pachl;
pacooOpazoBaHue; €IMHCTBO MPOUCXOKIEHUS pac. AHTMHAay4Has CyIIHOCTbh pacu3Ma.
- lemoHcTpanus
Penponyxuuu xkaptus 3. Bypuana, otpaxarouux ¢ayny u ¢aopy pa3iudsbIX 3p U nepuooB. Cxembl
pa3BUTHA LAPCTB KUBOM Npupoabl. OKaMEHEIOCTH, OTIIEYAaTKA PACTEHUI B APEBHUX
nopoaax. Mozesu CKeJleToB 4el0BeKa U NO3BOHOYHBIX )KMBOTHBIX.

Pa3gen S. B3auMooTHoIeHUs opraHu3Ma M cpeibl. OCHOBBI 3K0J10THH (5 1)
Tema 5.1. BUOC®EPA, EE CTPYKTYPA U ®YHKIHUU (3 4)
buocdepa — xuBas obonouka miaHeTsl. CTpykTypa 6uocdepsl. KoMnoHeHTsl GHOCheEpHl: KUBOE
BELIECTBO, BUJOBOM COCTaB, pa3HOOOpasue u BKJIaja B Ouomaccy. buokocHoe u kocHoe
BemectBo Ouocheprl (B. WM. Bepnaackwmii). KpyroBopor BemectB B mnpuponae. EcTecTBeHHBIE
cooO1IecTBa JKUBbIX OpraHU3MOB. bruoreoreHo3b1. KOMIOHEHTHI OMOTE0IIEHO30B: PO TYIIEHTHI,
KOHCYMEHTBI, pedyLeHThl. bruoleHo3sl: BUI0BOE pa3HOOOpa3ue, MIOTHOCTh MOMyJsAUui, 6ruomacca.
AbGnoTtnueckue (akTopel cpeabl. Poib Temmeparypbl, OCBEIIEHHOCTH, BIXHOCTH M APYTHX
(GakTOpOB B JKU3HEAEATENIBHOCTH cooOmecTB. HTeHCHMBHOCTH JelcTBUS (akTopa cpensl;
orpaHnumMBaromMii  (akrop. B3ammoneiictBue (QakTOpoB Cpembl, MpPEaeNbl  BBIHOCIHUBOCTH.
buotnueckue dakropsl cpensl. Llenu u cetn nutanus. DKOJOTHUECKUE MUPAMUIBL: YU CE, OMOMacChl
sHepruu. CMeHa OMOIeHO30B. [IpUYMHBI CMEHBI OHOIIEHO30B; (POPMHUPOBAHUE HOBBIX COOOIIECTB.
®opMbl B3aMMOOTHOILICHUN MEXy oprann3Mamu. [103UTHBHbBIE OTHOIIEHUS — CUMOMO03: MYyTYyaJIl3M
Koornepanusi, KOMMEHCalIu3M. AHTUOMOTHYECKHE OTHOIICHMS: XMIIHUYECTBO, Iapa3uTU3M,
KOHKypeHUus. HelTpaibHble OTHOIIEHUS— HENUTPAIU3M.
- lemoHncTpanus
CxeMbl, WIITIOCTPUPYIOIINE CTPYKTYpy Omochepbl M XapaKTepu3ylollue €€ OTICNIbHbIE COCTaBHbIE
yacTu. TaOauIel BUAOBOTO COCTAaBa U Pa3HOOOpaA3Hs )KUBBIX OpraHU3MOB OuochepsI.



Cxembl KpyroBopoTa BelIeCTB B mpupone. KapTbl, oTpakarolue TeoJIOrHYecKyl0 HCTOPHUIO
MaTEPUKOB, PACIPOCTPAHCHHOCTh OCHOBHBIX OMOMOB cymd. Jluadunabmbl U KHUHODUIBMBI
«buocdepar. [Ipumepsl cuMOM03a MEXKAY MPEICTABUTEIAMU PA3IMYHBIX LIAPCTB KUBOU MIPUPOIBI.

- JlabopaTopHble M NPpaKTHYeCKHe padoThI

CocraBneHre cXeM Iepe1adn BEeecTB U dYHepruu (1ienen mutanus)™.

N3yuenue u onucanre 3KOCUCTEMbI CBOEH MECTHOCTH, BBISIBIICHUE THUIIOB B3aMMOJIEUCTBUS Pa3HbIX
BUIOB B JAHHOU dKOcHUCTEME™ .

Tema 5.2. BUOC®EPA U YEJIOBEK (2 4)

[Tpupoanbie pecypchl U WX UCTIOJIb30BaHUE. AHTPOIIOTCHHBIC (DAKTOPHI BO3JECHCTBUS HA OUOIIEHO3bI
(ponb yenoBeKa B TPHUPOJIE); MOCIEACTBHS XO3SWCTBEHHOW MAeATEIbHOCTH dYenoBeka. [IpoGiembl
palMoOHaIbHOIO TMPUPOIOIOIB30BAHNS, OXpPaHbl MPUPOIBI: 3alllUTa OT 3arpsA3HEHUN, COXpaHEHHE
ATAJIOHOB U MAMSTHUKOB MPUPOJIbI, 00ecriedeHne MPUPOIHBIMHI pECypcaMu HaCEeIEHUS TIaHETHI.

- lemoncTpauus

Kaptsb! 3a110BeIHBIX TEPPUTOPUI HAIIEH CTPaHBI.

- JlaGopaTopHble H NpaKTHYecKHe padoThl

AHanu3 U OlleHKa MOCIEACTBHM NeSTEILHOCTH YeIOBEKa B SKOCUCTEMax *.

TEMbI IPOEKTHOM W MCCJEIOBATEJbCKOMN JAEATEJIBHOCTH. 9xinace

1. Dxonoruyecku onacHsle BeuiecTBa U (HakTopsl B OBITY.

2. OnpezneneHue HUTPATOB B MPOIYKTAX MUTAHUSL.

3. O1eHKa CONMATBHO-9KOJIOTUIECKUX YCIOBHA KOHKPETHOTO YKHUIIOTO TIOMEIICHUSI.

4. Ocob0 oxpaHsieMble TEPPUTOPUU PETHOHA: LIETH PaOOThI, JOCTHXKEHHSI, HEPCIEKTHBBI Pa3BUTHSI.

5. OUTOMHIUKAIIMOHHBIE METO/IBI M HX POJIb B ONPEIEICHNN IKOJIOTHUECKOTO COCTOSIHHS BO3YITHON
Cpelpbl.

6. Akmust «Hucras pexa» (paboTsl 1o O0JaroycTporucTBY Oepera Bogoema).

7. OnpeneneHne 0COOEHHOCTEH XUMUYECKOTO COCTaBa MOYBBI IO BUAOBOMY Pa3HOOOPA3UIO PaCTCHUN
8. CocraBiieHHE YKOJIOTUIECKON XapaKTePUCTUKU BUIA, TACTIOPTH3ANNS KOMHATHBIX PACTCHUI.

9. N3yyeHue u3MeHEHUs MOTPEOHOCTU B aTMOC(EPHOM BO3yXe y HIMOPLEBBIX JATYIIEK (MIJIUCTBIX
TPUTOHOB) IIPH AdPAINH BOJIBI aKBapUyMa.

10. U3yueHue BIUsSHUS TeMIepaTypbl BO3/lyXa Ha aKTUBHOCTh 36 MHOBO/THBIX.

11. M3yueHne BOUSIHUAS TEMIIEPATyphl BOABI HA OKPACKY TeJsa phIObI (TypaMu, MaKpOIIOIbl, KapacH).
12. Ucyesaromue BUIbl pACTEHUH U )KHBOTHBIX PErHOHA.

JlabopaTopHble M NpaKTHYECKUE 3aHATHS 110 OMOJIOTHM.

Buonorusi. Beenenue B 0uosiornmo. 5 kiaacc.

JlaGopartopnast pabota Nel 3HaKOMCTBO ¢ 000pYAOBaHUEM JIJIsI HAYYHBIX UCCIICIOBAHUM
JlaGopatopHnast pabota Ne2 ¥V cTpoiicTBO py4HOH JIyTIbl, CBETOBOTO MUKPOCKOIA

JlaGopartopnast pabota Ne3 CTpoeHHe KIETOK KOXKHIIBI YEITyH JTyKa

JlaGopatopHnas pabota Ned4 OnpezeneHre coctaBa CEMsIH MIIEHUIIbI, TOJCOTHEYHUKA
[TpakTnueckas pabora Nel Onpeznenenue HarOoiee pacipoCTPaHEHHBIX PACTEHUN U )KMBOTHBIX
[TpakTuueckas pabota No2 V3mepeHue CBOEro pocTa U Macchl Tena

Buosaorus. ZKusoii opranusm. 6 kiacc.

Jlaboparopras padorta Nel OnpeneneHue coctaBa CeMsH IMIIISHUTTBI

JlaGopatopHnast pabota Ne2 CTpoeHHE KIETOK KHBBIX OPIraHU3MOB (Ha TOTOBBIX MUKPOITpPENaparax)
Jlaboparopras padota Ne3 TkaHH KUBBIX OPTaHU3MOB

Jlabopatopnast pabora Ne4 PacniosHaBaHuE OpraHOB PaCTCHHUN M JKUBOTHBIX

Jlaboparopras padota Ne5S PazHooOpaszue OmOpPHBIX CHCTEM YKHBOTHBIX

Jlaboparopnas padota Ne6 [IBmxenne nundyzopun TyPpenbku

Jlaboparopuas padota Ne7 IlepemernieHne 10K AEBOTO YSPBsI

Jlabopatopnas padora Ne8IIpsimoe 1 HenpsIMOe Pa3BUTHE HACEKOMBIX (KOJIJICKIIHH )
[Tpaktuueckas padora Nel Ilepensuxenne BoAbl 1 MUHEPAIbHBIX BELECTB IO CTEOIIO



[TpakTrueckas padota Ne2 BereraTuBHOE pa3MHOXEHHUE KOMHATHBIX PACTEHUN

buoJsiorusi. MHoroo0pasue ;KMBbIX OPraHM3MOB. 7 KJIacc.

JlaGopatopnas pabora Nel 3apucoBKa CXeMbI CTPOCHHUS IPOKAPUOTUYECKON KIETKU

Jlabopartopnas pabota No2 CtpoeHue miecHeBoro rpuda Mmykopa®*.

JlaGopatopnast pabota Ne3 M3ydeHue BHEIIHETO CTPOCHUS BOJOPOCIEH™.

Jlabopartopnast pabota Ne4 V3ydeHue BHENTHETO CTPOCHHS MXa™.

JlaGopatopnas pabora Ne5S M3yueHue BHEUIHETO CTPOCHUS MAaOpPOTHUKA™.

Jlaboparopnast pabota Ne6 M3ydueHue cTpoeHnss 1 MHOTOOOpa3usi TOJOCEMEHHBIX PACTCHHIT ™.
JlaGopatopnast pabora Ne7 M3yueHue cTpoeHHs NOKPHITOCEMEHHBIX PaCTEHUI™.

Jlaboparopnas padota Ne§ CtpoeHrie aMmeObl, 3BIJICHBI 3€JIEHOW U HHPY30pUH TY(HETbKH.
JlaGopatopHnast pabota Ne9 M3yuenue miakaToB v TabJIHIL, pereHepaluu y THIPHI.

Jlabopartopnast pabota Nel( JKu3zHeHHBIE [IUKITBI IEYEHOYHOTO COCABIINKA U OBIYBETO IIETTHSI.
Jlaboparopnas padota Nell JKu3HEeHHBIH ITUKIT YETOBEYECKON acCKapu/Ibl.

JlabopaTtopHas pabota Nel2 BaenrHee cTpoeHUE T0KIEBOTO YEPBsI.

JlaGopatopHnast pabora Nel3 BHemrHee cTpoeHHE MOJUTIOCKOB.

Jlabopartopnast pabota Nel4 M3ydeHne BHENIHETO CTPOEHUS U MHOTOOOpa3usl WICHUCTOHOTHUX *.
JlaGopatopHnast pa6ota Nel5 OcoOeHHOCTH BHELTHETO CTPOCHHUS PbIO B CBSI3U C 00pa3oM KU3HU™.
Jlaboparopnas pabora Nel6 OcoOeHHOCTH BHELIHETO CTPOEHHMS JISTYLIKH, CBSI3aHHBIE C €e 00pa3oM
KUBHUE.

Jlabopatopnast pa6ora Nel7 OcoOEHHOCTH BHEIIHETO CTPOCHUSI NTHI], CBSI3aHHBIE C WX 00pa3om
KUZHUE.

Jlaboparopnast pabota Nel8 M3ydenne cTpoeHUsT MICKOMUTAIOIINX *.

[TpakTuyeckas pabora Nel PacriosHaBaHue cbeJOOHBIX U SIIOBUTHIX TPHOOB*.

[TpakTrueckas pabora Ne2Pacno3naBanne Hanbosee pacmpoCTPaHECHHBIX PACTEHUI CBOEH MECTHOCTH
OIpEeIeJIEHUE UX CUCTEMAaTHUYECKOTO MOJIOKEHHS .

[IpakTuueckas pabora Ne3 AHanu3 CTPYKTypbl pa3iMuHbIX OMOMOB CyIIM M MHUPOBOIO OKE€aHa Ha
cXeMax U MJUTIOCTPALUSX.

[IpakTuyeckast pabora Ne4 CpaBHUTENBHBIN aHATIH3 CTPOSHHSI CKEJIETOB YepEeTaxH, SIIEPHIIBI U 3MEH.
[Ipaktuyeckass pabora Ne5 Pacno3HaBaHue >KUBOTHBIX CBOEM MECTHOCTH, ONpEIENeHHE UX
CHCTEMAaTHYECKOTO TIOJIOKCHHUS ¥ 3HAYCHHS B )KU3HH YeJIOBEeKa™.

Buonorus. Yenosek. 8 kiace.

JlaGopatopHnas padora Nel M3yueHne MUKPOCKOIIMUECKOTO CTPOCHHUS TKAHEH.

JlaGopartopnast pabota No2 V3ydyeHue ronoBHOr0 MO3ra 4einoBeka (1o MyJisiKam).

JlaGopatopHnast pabota Ne3 M3yueHue BHEIIHETO CTPOECHUS KOCTEH.

JlaGopartopnast pabota Ne4 M3ydeHne MUKPOCKOMTUYECKOTO CTPOCHHS KPOBH.

JlaGopatopHnas pabora NeS M3mMepeHne KpoBSHOTO JaBJIEHHUS.

Jlabopartopnast pabora Ne6 BoznelicTBre emy104HOr0 coKa Ha O€JTKH, CIIIOHBI — Ha KpaxmaJl.
JlaGopatopnass paGora N7 I3yueHue mNpHEMOB OCTAaHOBKM apTEPUAIbHOIO U BEHO3HOIO
KPOBOTEYEHUH.

IIpakTuueckas padora Nel PacriozHaBaHue Ha TabJIUIIaX OPraHOB U CUCTEM OPTaHOB.

[IpakTuueckas pabora Ne2 V3yueHue n3MeHeHus pa3mepa 3pauka.

[IpaxkTuyeckas padota Ne3 M3mepeHre Macchl U pocTa CBOET0 OpraHu3Ma.

[IpakTnueckass pabora Ned BrisiBieHHE BIMAHUA CTaTUYECKOW M JAMHAMHUYECKOM HArpy3ku Ha
YTOMJIEHUE MBIIIILI.

[IpakTuueckas padora Ne5 Onpenenenue myiabca v MOACYET YKCIa CEPACUHBIX COKPALLICHUH.
[IpakTuyeckas padora Ne6 OmnpeneneHue yacTOThI IbIXaHHsL.

[IpakTuueckas padora Ne7 OnpenerneHne HOpM palliOHAIBHOTO MUTAHUS.

IIpaktuyeckass pabora Ne8 AHamu3 M OLEHKAa BIUSHUS Ha 310pOBbE 4YEJIOBEKAa (HaKTOPOB
OKPYXAaIOIIEH Cpeabl.

Buosaorus. O61mme 3akoHOMepPHOCTH. 9 KJIacc.



Jlaboparopnast pabora Nel WM3ydyeHue kieTok OakTepwid, pacTeHWH M >KHUBOTHBIX Ha TOTOBBIX
MHUKponpenaparax®.

JlaGoparopnast pabora Ne2 IlocTtpoeHue BapHAIlMOHHOW KPUBOW (pa3Mephl JIMCTHEB PACTEHUH,
aHTPOIIOMETPUUYECKHUE JJAaHHbIE YYAIIUXCS).

Jlabopartopnast pabota Ne3 M3ydeHue nprcnocoOJI€HHOCTH OPTraHU3MOB K Cpeie OOuTaHus ™.
JlaGopatopunast pabora Ne4 CocTaBieHHe CXeM Iepeiadn BEUIeCTB U SHEPruu (Iernel muTanus )*.
[TpakTrueckas padorta Nel Pemenne reHeTHYECKUX 3a71a4 U COCTABIICHUE POJIOCIOBHBIX.
[TpakTuyeckas pabora Ne2 M3yyeHne n3MEHUMBOCTH, KPUTEPUEB BU/IA, PE3YJITATOB UCKYCCTBEHHOTO
0TOOpa Ha COpTax KyJIbTypHBIX pacTCHUIT*.

[Tpaktuyeckas pabora Ne3 OOcyxaeHHe Ha MOJENSAX POJM MPUCTOCOOUTETHHOIO IOBEACHUS
KUBOTHBIX.

[IpakTuyeckas pabota Ned M3yueHue u onucaHue SKOCUCTEMbI CBOEH MECTHOCTH, BBISBICHHE TUIIOB
B3aMMOJICHCTBUS Pa3HBIX BUIOB B JIAHHON dKOCUCTEME™,

[TpakTruyeckas pabota Ne5 AHanu3 U OLEHKA MOCJIEACTBUN IE€ATEIbHOCTH YeIOBEKa B 3KOCHUCTEMax ™.

YueOHO-TeMaTHUYeCKH# IVIaH Kypca buosiorus

[ HasBanwue temsl, pa3aena Kon-so | Jla6.p. | Ip.p. K.p.
4acoB
Skuace
JKuBoit opranuzm 8 yacoB 4 1
MHoroo6pasue >KMBbIX OpraHU3MOB 14yacoB 1
Cpena obutaHus )KUBBIX OPTaHU3MOB 64acoB 1
Uenosek Ha 3emiie S4gacoB 1
O6o061eHne 1 gac 1
344gaca | 44yaca | 2yaca | 3 yaca
Hroro:
6 kaacc
CtpoeHue 1 CBOMCTBA ) KUBBIX OPraHU3MOB 11gacoB 4 2
KuzHenesaTenbHOCTh OPraHU3MOB 18 4 2 1
4acoB
Opranusm u cpeja 2 Jaca 1
PesepBHOE Bpemst 3 yaca
Utoro: | 34 yaca | 8uacoB | 2yaca | 4 yaca
7 kiaace
Brenenue 3 yaca lyac
[{apctBo ITpokapruoTsl 3 yaca lgac
[{apcTBo I'pubOHBI 4yaca lgac lgac
IMapcTBo Pacrenus 16 SuyacoB | luac | luac
4acoB
apctBo XKuBoTHbIE 39yacoB | 11yacoB | 3uaca | 4uaca
Bupycsl 2 4aca
3akiroueHue luac
Pe3epBHOE Bpems 2uaca
Wroro: | 68vacoB | 18yacoB | SuacoB | 6uacoB
8 kaacc
MecTo 4enoBeKa B CHCTEME OPraHMYECKOro Mupa 2 Jaca
[TpoucxoxaeHne YeI0BeKa 2 yaca luac
Kpatkast uctopust pa3BuUTHUsS 3HAHUMO CTpoeHUH U | 1 yac
GYHKIUSAX OpraHu3Ma 4eJI0BeKa
OO6mmit 0030p cTpoeHus W (GYHKIHMA oOpraHu3Ma | 6 4acoB lgac lyac | luac
YeJIoBeKa




Koopaunanus u perynsamus 10 luac luac

4acoB
Onopa u IBHKEHHUE 8 yacos luac 24yaca | lyac
BHyTpeHHss cpeia opraHusma 4 yaca lyac
TpaHcOpT BelIeCTB 5 gacoB lgac lgac
Jpixanue 5 4acoB lgac
[TuieBapenne 5 gacoB luac luac | luac
OOMeH BeIEeCTB U YHEPTUH 2 gaca
Brigenenue 2 gaca
ITokpoBkI Tena 3 yaca
Pa3MHOXeHMe U pa3BUTHE 3 yaca
Briciiast HepBHasl A€ATEIBHOCTh 74acoB
UenoBeK M €ro 310pOBbE 4gaca lugac lgac | lgac
Pe3epBHOE Bpems 1 gac

Uroro: | 684gacoB | 7gacoB | 84yacoB | SuacoB
9 kaacc

BBenenue 3 gaca luac
CrpyKTypHasi opraHu3alus *KHUBbIX OPraHU3MOB 11 lgac

4acoB
PasmHoxeHune u WHJIVUBHIyaIbHOE  pa3BUTHE | 5 4acoB l4gac
OpraHu3MOB
HacnienctBeHHOCTh M1 KBMEHYMBOCTH OPraHU3MOB 21 gac luac lgac | lgac
DBOJIIOLMS )KMBOTO MUpPA Ha 3emMJie 21 yac luac 2ugaca | luac
B3aumooTtHomienuss opranu3smMa W cpenbl. OCHOBBHI | 8 YacoB lgac 2yaca | luac
SKOJIOTHH
Pe3epBHOE Bpems lyac

Hroro: | 68yacoB | 4uaca | SuacoB | SyacoB
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W3menenus B pabodyio mporpamMmmy
no 6uonoruu B 5-9 knaccax MbOY «Jloporomanckas COLLDy

['paitBoponckoro paitona benropoackoit obnactu

Ha 2021-2022 y4yeOHbIii TOJ



Ha ocnoBanuu nporpammsl Bocriutanus Ha 2021/2026 roel, yTBEp>KACHHOM MPUKA30M

oT 26 aBrycta Ne 211 B paboueii mporpamme 1o npeamMery «buosiorusy BHECEHBI U3MEHEHUS.
Pabouas nporpamMma npu3BaHa 00ecleYnTh JOCTHKEHHE YYaIlMMUCS JTMYHOCTHBIX Pe3yIbTaTOB,
yka3zaHHbIX B @I'OC:

IIarpuoTHyeckoe BOCIMTAHUE:

NOHUMaHHE IICHHOCTH OWOJIOTMYECKOM HaykH, €€ poJid B Pa3BUTHM YEJIOBEUYECKOIO OOIIEeCTBa,
OTHONIEHHE K OMOJOrMHM KaK BaKHOM COCTaBIISAIONIEH KyJIbTYpbl, TOPAOCTh 3a BKJIAJ POCCUHUCKHUX U
COBETCKUX YUEHBIX B Pa3BUTHE MHUPOBON OMOIOTHYECKOM HAYKH.

I'paxxnanckoe BocnuTaHue:

TOTOBHOCTb K pa3HO0Opa3HON COBMECTHOM AEATENbHOCTH MPU BHIMOJIHEHUH OMOJIOTHYECKUX OMBITOB,
AKCIIEPUMEHTOB, UCCIIEAOBAHUN U MPOEKTOB, CTPEMIIEHHE K B3aMMOIIOHUMAHUIO U B3aMOIIOMOIIN
JlyXOBHO-HPAaBCTBEHHOE BOCIIHTAHME:

TOTOBHOCTb OIIEHMBATh CBOE MOBEJACHHUE U MOCTYIIKH, & TAKXKE MOBEIEHUE U TIOCTYNKHU APYTUX JIIoAeH
C MO3HULIMK HPABCTBEHHBIX HOPM U HOPM DKOJIOTMUYECKOTO MpaBa ¢ YUYETOM OCO3HAHMS MOCIIEICTBUI
MOCTYIIKOB.

JcTeTHYecKoe BOCIIMTAHUE:

MOHMMAaHHE SYMOLIMOHAIIBHOTO BO3AEHCTBUSI MPUPOABI U €€ LIEHHOCTH.

IleHHOCTH HAYYHOI O MO3HAHMSA:

OpUEHTAIMs B ACSITEIbHOCTH HA COBPEMEHHYIO CUCTEMY OMOJIOIMYECKHX HAay4HBIX MpeICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTHUS NPUPOABI, B3aUMOCBS3SX 4YEJIOBEKa C NPUPOIHON U
COIIMAJILHOW CpPEeIoi;

pa3BUTHE HAy4HOH J110003HATEIBHOCTH, MHTEpEca K OMOJIOTMYECKONM HayKe M HCCIeI0BaTeIbCKON
JIeSITEIbHOCTH;

OBJIaJICHE OCHOBHBIMHU HaBBbIKAMH UCCIIEN0BATENBCKON JEATEIBHOCTH.

®opMupoBaHue KyJIbTYpbI 310POBbS:

OCO3HAHHE IICHHOCTH JKU3HU; OTBETCTBEHHOE OTHOLIEHME K CBOEMY 3/I0pPOBBIO M YCTaHOBKa Ha
3I0pPOBBIA  00pa3 JKU3HU  (3JOpOBOE  MHUTAHUE, COONIOJCHUE TUTHEHUYECKHX  IpaBul,
cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OT/bIXA, PETyJIsipHas GU3NUECKas aKTUBHOCTD);

OCO3HAHHE TOCJIEICTBUN U HEMPUITHE BPEIHBIX MPHUBBIYEK (YHOTpeOJIeHHE aJIKOrojsi, HAPKOTUKOB,
KypeHHUE) U UHBIX (OpPM Bpesa A PU3NUECKOro U IMCUXHUUYECKOTO 3/I0POBbS;

coOJroieHUe MpaBuil O€30MACHOCTH, B TOM UHWCJE€ HAaBBbIKM 0€30MacHOrO MOBEIEHHUS B MPHUPOJHOMN
cpene;

YyMEHHE OCO3HaBaTh HMOLIMOHAIBHOE COCTOSIHME CBOE M JIpYrUX JIOJEH, yMeTh YIpaBIsTbh
COOCTBEHHBIM YMOIMOHAIBHBIM COCTOSIHUEM;

c(hOpMHUPOBAHHOCTh HaBbIKa peieKCHu, MPU3HAHKE CBOETO MpaBa Ha OIIMOKY M TAKOTO K€ MpaBa
JIPyroro 4ejioBeKa.

TpynoBoe Bociutanue:

aKTMBHOE y4yaCTHE B pEIICHUWH NPaKTUYECKUX 3a7ad (B paMKax CEMbH, ILIKOJBI, ropoja, Kpas)
OMOJIOTMYECKOM M SKOJIOIMYECKOM HAaNpaBiICHHOCTH, HWHTEpPEC K MPAKTHYECKOMY H3YUYEHUIO
npodeccuii, CBSI3aHHBIX C OMOJIOTHEH.

JK0JIOTHYeCKOe BOCTIMTAHHUe:

OpHEHTAINs Ha MpUMEHEHHe OMOJIOTMYECKUX 3HAHUM 7S pelieHus 3a7ad B 00JIaCTH OKpY’KaroIen
Cpe/ibl, IUTAHUPOBAHMSI TIOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MOCEACTBUN JUIs OKPY KAIOLIEH cpeabl.
MOBBILIEHUE YPOBHS AKOJIOTMUYECKOM KYIBTYphl, OCO3HAHKE TTI00aIbHOIO XapaKkTepa 3KOJOTHYECKIX
npo0sieM M MyTel MX pelleHMs]; aKTUBHOE HEMpPUITHE ACUCTBUN, MPUHOCAIIUX BPEA OKpYKarolen
cpene;

TOTOBHOCTB K YYaCTHUIO B IPAKTUYECKOHN AESITEIbHOCTH IKOJIOTUYECKOM HAaIIPaBI€HHOCTH.
Anpantanus o0y4awmerocs K U3MeHsIIOIUMCS YCJI0BUSIM CONMAJIbHONW M MIPUPOJIHOM Cpeabl:
OCBOCHHE OOYYAIOIMMHUCS COIMAJIBHOTO OIBITa, HOPM W MpPaBWJI OOIIECTBEHHOTO IOBEICHUS B
rpynmnax U cooOIlIecTBaX MpPU BBIMTOJIHEHUU OMOJOTHYECKUX 3aJad, MPOEKTOB M HCCIEIOBAHUM,
OTKPBITOCTb OIBITY U 3HAHUSM JAPYTHUX;



OCO3HAaHWE HEOOXOJUMOCTH B (OPMHUPOBAHUU HOBBIX OHMOJOTHYECKMX 3HAHUM, YMEHHE
(bopMyaHpOBaTh MU, MOHATHUS, THIIOTE3bl O OMOJOTHMUECKUX OOBEKTAaX U SIBICHUSIX, OCO3HAHUE
nedunmTa COOCTBEHHBIX OMOJIOTHYECKUX 3HAHUM, TFITAHUPOBAHUE CBOECTO PAa3BUTHUS,

YMEHHE ONEpUPOBATh OCHOBHBIMHU MOHSATUSMHU, TEPMHUHAMH U TPEICTaBICHUSIMH B 00IacTu
KOHUENIMH YCTOWYUBOTO Pa3BUTHS;

YMEHHE aHAIU3UPOBATh M BBIABIATH B3aUMOCBS3M MPHPOJIBI, OOIIECTBA U HIKOHOMHKH; OLICHUBAHHUE
CBOMX JIEUCTBUN C y4yETOM BIUSHUS HAa OKDPYXKAIOIIYIO CPENy, JAOCTHXKEHHUS Iiesield U MPeooJIeHUS
BBI30BOB M BO3MOJKHBIX IJ100aIbHBIX OCIIECTBHIA;

OCO3HAHHME CTPECCOBOM CHUTYAIlMH, OIICHWBAaHWE NPOMCXOJAIINX H3MEHEHHWH W WX IOCIEACTBUH;
OLICHMBAHUE CUTYyaLUU CTPECCA, KOPPEKTUPOBAHUE IPUHUMAEMBIX PELICHUN U IEUCTBUM;
YBaKUTEILHOE OTHOIICHHUE K TOYKE 3PEHUS IPYTOro YeIO0BeKa, €r0 MHEHHIO, MHPOBO33PEHHUIO



MyHununansHoe 00 KETHOE 00111e00pa30BaTeIbHOE YUPESIKICHUE
«Jloporomanckas cpenHssi 001meo0pa3zoBaTeabHas KO
['paiiBopoHCcKoro paiiona benropoackoii odnactu

«Pacemorpeno» «CoraacoBano»
Pykopoaurens [IIMO 3amecTHTens THpeKTOpa 4
: /bykoeunosa O.A./ | MBOY «,[Ioporomaucxan comul M ¢ Y1<]]opomiﬂaﬂc$ﬂn
| TipoTokon Ne 1 ~ /Muxaiinosa JL.B./ % chl !Hmehep
| ot «26» asrycra 2024r. <<"(>>> aé/ rycra 2024r, :
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TemaTHueckoe IJIAHUPOBAHUE

o OMOJIOTUH

Kimacc:8

Vyuurenr Kpenera Jluans AjiekcanapoBHa

KonnuecTBo yacoB 1o yueOHOMY IJIaHY:
Bcero 68 yacos; B Henmemro 2 yaca.
I1;1aHOBBIN KOHTPOJIb 3HAHUN:

[1naHOBBIX J1TAOOPATOPHBIX U MPAKTUYECKUX padboT: 15

[InaHUpOBaHKUE COCTABIECHO HA OCHOBE:!

aBTOPCKOM mporpammsl kKypca «buosorus». 5 — 9 knaccel: Pabouune nmporpaMmbl
yueOHo- MeToandeckoe rnocooue / coct. I'.M. IlanpaseBa — 4-¢ u3., CTEpEOTHII. -
M.: poda, 2015. — 382 c.

YueOHUK:

Conun H. U.buonorus: Yenosek. 8 Kki.: ydeOHUK JJ1 00111€00pa30BaTENbHBIX
yupexaenuit / H.W. Counn, M.P. Canun. — M.: JIpoda, 2014.- 302,



KAJEHJAAPHO- TEMATUYECKOE INIAHUPOBAHUE 8 kJjacc

Ne HaumenoBanue paszzaena u tem KonuuectBo Jata

ypoka 4acoB nan | dakr
Tema 1. MecTo 4yes10BeKa B CHCTEME OPraHUYECKOr0 2
MHpa

1 WNuctpykTax no 1/6. MecTo yenoBeka B CUCTEME 1 03.09
OpPraHHYECcKOro MUpa.

2 Oc0OEHHOCTH CTPOCHHMS YeJIOBEKA 1 05.09
Tema 2. IlpoucxokaeHue yejgoBeKa 2

3 BBoaHoe TecTupoBaHHe. 1 10.09

4 DBoronus yeiloseka. Packl yenoBeka. 1 12.09
Tema 3. KpaTkasi ucropusi pa3sBuTHusi 3HaHUMH 0
cTpoennu U pyHkuusax opranuzma Yemnoseka 1

5 KpaTkas uctopust pa3BuTHs 3HaHUI O CTPOEHUH U 1 17.09
GYHKIUSAX OpraHiu3Ma 4eoBeKa
Tema 4. O6u1uii 0030p cTpoenusi U GyHKUMA 4
OpraHu3Ma 4yejioBeKa

6 Kiierounoe ctpoenne opranmnsma. 1 19.09

7 Txanu. JI/p Ne 1 «H3yuenue Mmukpockonuueckozo 1 24.09
CMpOeHUs MKaHely

8 Cucrembl OpraHos. 1 26.09
1l/p Ne 1 «Pacno3nosanue Ha mabauyax opeanos u
cucmem oOp2ano8 4eio8exKay

9 O600menne Tembl: «OOIMit 0630p opranu3ma yegoBekay | 1 01.10
Tema 5. KoopauHauus ¥ peryJsinus 11

10 ['ymopanbHas perynsuus. DHAOKPUHHBIN arnapar 1 03.10
4eJIoBeKa.

11 Ponb ropMoHOB B 0OMeHe BEIIeCTB, POCTE M PA3BUTUU 1 08.10
Oopra’usma.

12 Crpoenue 1 3Ha4YeHUE HEPBHOM CUCTEMBI. 1 10.10

13 CruHHOM MO3T, CTpoeHUE U PYHKIHMHU 1 15.10

14 Ctpoenue U QpyHKIIUH rOJI0BHOM Mo3ra./I/p Ne 2« H3yuenue | 1 17.10
201086H020 MO32a Yel08eKaA» (N0 MYIAHCAM)

15 [Tonymapust 60IBIIIOr0 MO3Ta 1 22.10

16 ComaTuyeckasi 1 BEreTaTuBHAsi HEPBHAsI CUCTEMA. 24.10

17 AHaM3aTopsl, UX CTPOEHHUE U PYHKINHU. 3PUTEIbHBINA 1 05.11
ananuzatop./l. P. No2 U3yuenue usmenenus pasmepa
3pauka

18 AHalM3aTophbl CliyXa U pABHOBECHSI 1 07.11

19 KoxHo-MbllIeyHast 4yBCTBUTENbHOCTh. OOOHsAHKE U BKyC. | 1 12.11

20 O6006mmenue o Teme «KoopauHaims u perysiushy 1 14.11
Tema 6. Onopa u 1BUKeHHE 8

21 Arnmnapat onopsl u ABMkeHus. CKeneT uyeaoBeka, ero 1 19.11
3HaYCHHE, CTPOCHHUE CKENETa.

22 Koctu ckenera. Ctpoenue koctu. CoelMHEHNE KOCTEH 1 21.11
Jl/p Ne 3 «H3yuenue snewne2o cmpoerus Kocmell.

23 Ckener koneunoctet. I1. P. Ne3 «H3zmepenue maccol u 1 26.11
POCma c80e20 Op2aHu3May,

24 [TepBast moMoIb MpU PACTIKEHUHU CBSI30K, BEIBUXAX 1 28.11
CYCTaBOB, IlepesioMax KocTel

25 MBpIpl, uX CTPOCHUE M (PYHKITHH. 1 03.12




26 PaGora merm. /1. P. Ned«Bvisignenue nusnus 1 05.12
cmamucmuyeckou u OUHAMU4ecKol pabomol Ha
VMOMIeHUe»

27 3HaueHue GU3NYECKUX YIPaKHEHUH 7151 POPMUPOBAHUS 1 10.12
anmapara Ornopbl U ABUKEHUS

28 [IpomexyTOUHBI KOHTPOJIb 3a 1 mosyroaue. 1 12.12
Tema 7. BuyTpeHHsisl cpefa opranusma 4

29 BuyTpeHHsa cpena opranusma. JI. P. Ne4 1 17.12
«Mukpockonuueckoe cmpoenue Kposu 4enogeKan.

30 Kposs. I11a3ma kpoBu, €€ coctaB. KiieTku KpoBwu. 1 19.12

31 Nmvmynurer. 3nadenne padot Jl.ITactepa u U. 1. 1 24.12
MeuHruKOBa B 00JaCTH HMMYHHTETA.

32 I'pynnel kpou. IlepenuBanue kposu. lonopctBo. Pezyc — | 1 26.12
dakrop.
Tema 8. Tpancnopr BemecTn 4

33 [ToBTOpHBIN nHCTpYKTax Mo Th. Opranst 1 09.01
KpPOBOOOpAIICHHUS.

34 Pabota cepaua./l. p. NeS«H3meperue kpossinoco 1 14.01
oasnenusny,

35 JIBm>xeHne KpoBH 1 TUM(BI IO cocyaam 1 16.01
Ip. Ne5«Onpedenenue nynivca u noocuem yucia
CcepoOeynblll COKPAWEHULLY.

36 O6o006muienue o TemaMm «BHyTpensss cpena. Tpancnopt 1 21.01
BELIECTBY.
Tema 9. /Ipixanue 4

37 [TorpebHOCTH Opranu3ma B kuciopoze. CtpoeHue opraHos | 1 23.01
JIBIXaHHUSI.

38 ["'a3000MeH B TETKUX U TKAHSX. 1 28.01
I1/p 6 «Onpedenenue uacmomuol ObIXAHUSLY

39 JIpIXaTenbHbIC IBUKEHUS U UX PETYJISIIHNSL. 1 30.01

40 [IpueMsbl 0ka3zaHMsI IEPBOM ITOMOILHM ITPU OTPABIICHUH 1 04.02
YrapHbIM I'a30M, CIIACEHUH YTONAIOLIETO.
Tema 10. [InmeBapenue 5

41 [TuieBbie TPOAYKTHI M MUTATEIbHbBIE BELIECTBA 1 06.02

42 [TumeBapeHre B pOTOBOM MOJOCTH. 1 11.02

43 [InieBapeHue B )KEITYIKE U KHILICUHUKE. 1 13.02
JI. p. Nob6«/leticmsue scenyoournozo coka Ha 6exu, CioHbl
HA Kpaxmany

44 IInmeBapuTeabHBIC JKEIE3bl: IEYEHD U TI0KETY I0YHAs 1 18.02
xKeeza

45 I'urnena murtanus. Mccnegosanusa M.I1. I1aBnoBa B 1 20.02
obnactu numeBapenust. 11.P. Ne7 « Onpeodenenue Hopm
PAYUOHATLHO20 NUMAHUSLY.
Tema 11. O0MeH BeuiecTB ¥ 3Hepruv. BuraMuHsl. 2

46 [TnacTuyeckuil M SHEPTeTUYCCKUI OOMEH. 1 25.02

47 BuTtaMuHbl, UX poJib B OpraHU3ME. 1 27.02
Tema 12. Boiesienne 2

48 Opransl Beienenusi. CtpoeHue U QyHKIUU OYEK. | 04.03

49 3aboeBaHue MOYCK, UX MPEIYIPEIKICHHUE. 1 04.03
Tema 13. IlokpoBsbI Te1a 3

50 Ctpoenue u GyHKIIUU KOKU. PoJIb KOXKH B 1 06.03




TEPMOPETYJISIIHH.

51 Pose K0u B TepMOpErysiiuy opranusma. 3a0oneBaHus 1 11.03
KOXH M UX MpeaynpexacHue. [ urueHa oaex sl 1 00yBH.
52 O060611enre o Temam «OOMEH BEIIECTB U BBLIEIICHHE. 1 13.03

HOKpOBbI TCJIa»

Tema 14. Pa3mHOkeHHMe M pa3BUTHE 3
53 Cucrema OpraHoB pa3MHOMKEHHS. 1 18.03
54 BuyTtpuyTtpobHoe pa3sutue. Pa3Butue mnocie poxaeHusl. 1 20.03
55 PocT u pa3BuTue peOEHKa. 1 25.03
Tema 15. Boiciasi HepBHasi 1eIT€JILHOCTh 8
56 Pediiekc — ocHOBa HEPBHOM JICATEILHOCTH. 27.03
57 TopmoxkeHue 1 ero Bubl. 3aciIyru (pu3noJaoros B 1 08.04
pazsutuu BH/L.
58 CoH u cHOBuieHUs. MHauBHUIyanbHbIE OCOOCHHOCTH 1 10.04
JIMYHOCTH.
59 Co3Hanue, peyb ¥ MBILUICHHE. 1 15.04
60 [To3HaBaTenbHBIE NPOLIECCHl M MHTEIICKT. 1 17.04
61 [TamsTb. 1 22.04
62 Oco0EHHOCTH BBICIIEH HEPBHOM NIEATEILHOCTH Y€JIOBEKA 1 24.04
63 Oo6o06maromuii ypok no teme «BH/I» 1 29.04
Tema 16. Yesi0BeK M ero 310poBbe 5
64 Htorosoe TectupoBaHue 3a Kypc 8 Kiacca. 06.05
65 Oxa3aHue nepBoi NOMOLIY NTPU KPOBOTEUEHUH, 13.05

OTpAaBIJICHUH YTapHBIM I'a30M, CIIACEHUH yTOTAOIIETO.
TpaBmax, oxorax, 0OMopoxxeHusix. JI. p.Ne 7 «HM3zyuenue
npuemos 0CMaHOB8KU KANWLIAPHO20, APMEPUATLHOZO U
BEHO3HO20 KDOBOMEUEHUSY.

66 VYkpenienue 310p0Bbsi: JBUraTelIbHasi aKTUBHOCTb, 15.05
3akanuBanue./l. p. NeS«Ananuz u oyenka nuaHus
Gaxmopos oxpydicaroueli cpeovl, hakmopos pucka Ha

300pP08bEY.

67 DaKTOpbI PUCKA: CTPECCHI, TUIOIMHAMUS, IEPEYTOMJIICHHE. 20.05
Bpennbie NpUBBIYKH.

68 [ToBTOpEHME N3YUEHHOI0 MaTepuralia 3a Kypc 8 Kiacca. 22.05
Hroro: 68u.

B cooTBeTcTBUM C TOJAOBBIM KaJ€HAApHBIM TIpadukoM B pabodeil mporpaMme MPOU3O0LLIO
YIJIOTHEHHE MaTepHaa:

- 2 ypoka o TeMe « Oprasnsl BeiieneHusa. CTpoeHne U QyHKIUH oYek» U «3aboeBaHue Movek, ux
NpeayIpexaeHue » 00beqUHSIOTCS U poBoasTes 04.03;



MyHununaibHoe 010 KETHOE 00111e00pa30BaTEeIbHOE YUPEKICHUE
«Jloporoianckas cpesiss 001eo0pa3zoBaTeabHas MIKOJIa»
['paiiBopoHckoro paiiona benropojckoii o6iactu

«Pacemorpenon «Cornacosano» i
Pykopoaurens 11IMO 3amecTuTens AHpEKTOpA A
L/ IByvomosa O.A./ | MBOY loporomancras COIII | M ' Yu;lopormuaucs LI
Iporokon Ne 1 jyfaﬁw{ /Muxaiinosa JI.B./ fff]’l !I/Ima'mp N/
‘ ot «26» asrycra 2024r. «26» afrycra 2024r. | Hpm{m@; «"?» ar;[ytr/a: ‘24r. Nel63
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TemaTuuyeckoe NJIAHUPOBAHUE

o OMOJIOTUH

Kmacc:9

VYyurenr KpeneBa Jluansg AsexkcadnapoBHa

KonudecTBo yacoB o yueOHOMY TUIaHY:
Bcero 68 uacos; B Henento 2 Jaca.
IT;1aHOBBIN KOHTPOJIb 3HAHUN:

[InaHOBBIX J1TAOOPATOPHBIX U MPAKTHUECKUX padoT: 10

IInaHMpOBaHKE COCTABIECHO HA OCHOBE:

aBTOPCKOM MporpaMMebl Kypca «buomnorus». 5 — 9 knaccel: Pabouune nporpamMmbl
yuebHo- Mmetoanueckoe nmocodue / coct. I'."M. [lanbnsesa — 4-e uza., cTepeoTHil. -
M.: poda, 2015. — 382 c.

YueOHuK:

buonorus: O6muue 3akonoMepHocTH. 9 KI1.: yueouuk/ MamonToB C. I'., 3axapos B. b.,
AradonoBa 1.b., Conun H. U. — 4-e uzn., crepeotun. — M.:Jlpoda, 2017.- 301c.: wu.



KAJIEHJAPHO- TEMATHYECKOE INVTAHUPOBAHUE 9 KJIACC

Ne Haumenosanue pasznena u rem KomuuectBo Jlara
ypord acon miaH | GakT
1.BBenenue. 1
1 Wuctpykrax no 1/6. Beenenue. [Ipeamer u 3anaun kypca 03.09
«buonorus. O61Me 3aKOHOMEPHOCTH
Pasznen 1. CtpykrypHas opranu3anus ;KMBbIX OPraHU3MOB 11
1.1. Xumnueckas opraHu3anus KJI€TKU 2
2 Heoprannueckue BemiecTBa, BXOASAIINE B COCTAB KICTKH 04.09
3 BBoagHoe TectupoBanue. OpraHuyecKue BEIIeCTBa, 10.09
BXOJSIIIME B COCTAB KJIETKH.
1.2.06meH BemiecTB U MpeoOpa30BaHKE BEIIECTB B KIIETKE 3
4 [Tnactuueckuit oomMeH. buocunTes Oenka. 12.09
5 DHepreTUYecKuii 0OMeH. 17.09
6 CrniocoObl uTaHus 18.09
1.3.CtpoeHue 1 pyHKIHMH KIETOK 6
7 [IpokapuoTnyeckas KjieTka 24.09
8 Oykapuorudeckas kierka. [{uromiasma 25.09
9 JLp. Nel«M3y4enue kinerok OakTepuit, pacTeHuil u 01.10
YKUBOTHBIX Ha TOTOBBIX MUKpPOIpENapaTax».
10 Oykapuorudeckas Kierka. SAapo 02.10
11 Jenenue KIeTox 08.10
12 Knerounas Teopusi cTpoeHUsE OPraHu3MOB 09.10
Paznen 2. Pa3mMHOXeHHE M UHAMBUTyaJIbHOE pa3BUTHE 5
OpraHHU3MOB
2.1. Pa3aMHOX€HHE OPraHU3MOB 2
13 becnonoe pasmHoxeHue 15.10
14 [TonoBoe pazMHOkeHUe. Pa3BUTHE OJOBBIX KIETOK. 16.10
2.2. UnauBryallbHOE Pa3BUTHE OPTaHU3MOB 3
15 DOMOpHOHANTBHBINA MTEPUO PA3BUTHS. 22.10
16 Opranorenes 23.10
17 [TocTaMOpHOHANIBHBINA IEPUOJ] PA3BUTHS. 05.11
Pa3nen 3. HacneacTBEHHOCTh M U3MEHUYHUBOCTh 20
OpPraHU3MOB
3.1. 3aKOHOMEpPHOCTH HaCJIeI0BaHUSI PU3HAKOB 10
18 OCHOBHBIE IOHATHUS TEHETUKU 06.11
19 ['uOpumonorndeckuii METOI U3yUeHHUs HacIeJOBaHUS 12.11
npu3HakoB . MeHnnens
20 [TepBriit 1 BTOpoil 3akoHBI MeHaens 13.11
21 3aKOH YMCTOThI FaMET 19.11
22 Tperuit 3akoH Menzens. AHanU3UpyIOLIee CKPELIMBaHHE. 20.11
23 [IpakTuueckas padora Nel «Pemienue reneTnaeckux 26.11
3a1a4y»




24 CuernieHHOE HaclleZJOBaHUE T€HOB 27.11

25 I'eneruka nona. HacnenoBanue npu3HAKoOB, CIIETVIEHHBIX C 03.12
MIOJIOM.

26 [Ipaktrueckas padota Ne2 «CocTtaBiaeHUE POJOCIOBHBIX) 04.12

27 B3anMonelicTBie reHOB 10.12
3.2. 3aKOHOMEPHOCTH U3MEHUYNBOCTHU 6

28 Hacnencrennas(reHoTUNIMYECKast) U3MEHYUBOCTb. 11.12
MyTtanuu.

29 [TpomexxyTOUHBINM KOHTPOJIb 3a 1 mosyroaue. 17.12

30 KomOunaTtuBHAs N3MEHYUBOCTH 18.12

31 Henacnencreennas (peHoTunmmueckas) K3MEHYUBOCTh 24.12

32 JL.p. Ne2 «IlocTpoenne BapualiuOHHON KPUBOI» 25.12

33 [ToBTopHBIH nHCTpYKTax Mo Th. O6obmatomiee 14.01
MOBTOpPEHNE «3aKOHOMEPHOCTH U3MEHUHUBOCTI
3.3. Cenekuust paCTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB 4

34 Lentpsl MHOTOOOpa3Us U MPOUCXOKACHUS KYJIbTYPHBIX 15.01
pPaCTEHHUI.

35 Cenekius paCTeHUI U )KUBOTHBIX. 21.01

36 Cenexkuus MUKPOOPraHU3MOB. 22.01

37 Ob6o6maromee noproperne «CeneKkiys pacTeHui, 28.01
YKUBOTHBIX 1 MUKPOOPTAHU3MOBY.
Paszien 4. DBOIIONUSA XKUBOIO MUPA Ha 3eMIIe 23
4.1.MHuoroo6pa3ue >KUBOro MuUpa. Y pOBHU OpraHU3aIMU U 2
OCHOBHBIE€ CBOMCTBA >KUBBIX OPraHU3MOB

38 MHuoroo6pasue >KUBOTO MUpa. Y POBHHU OpPTaHU3AINH 29.01

39 CBOIICTBA )KMBBIX OPTaHU3MOB. 04.02
4.2.Pa3Butne OMOJIOTHH B TOJAPBUHOBCKHI MIEPUO]] 2

40 CTaHOBJIEHUE CUCTEMATHKH. 05.02

41 OpomtonmonHas teopus JK.b. Jlamapka 11.02
4.3. Teopus Y. [lapBrHa 0 IPOUCXOKIEHUH BUI0B IIyTEM 5
€CTECTBEHHOI0 0TOOpa

42 Hayunble npeanocsliiku BOSHUKHOBEHHSI TEOPUHU 12.02
Y. JlapBuHa

43 ConunanbHO-35KOHOMHYECKHUE TPEIMOCHUTKI 18.02
BO3HUKHOBeHHUs Teopuu Y. JlapsruHa

44 Vuenue Y.JlapBuHa 00 HCKYCCTBEHHOM O0TOOpE 19.02

45 VYuenue Y.JlapBuHa 0 €CTECTBEHHOM O0TOOpE 25.02

46 ®opmbl OOpBHOBI 3a CYIIECTBOBAHUE 26.02
4.4 ITpucrnoco0IeHHOCTh OPTaHU3MOB K YCIIOBUSM 3
BHEIIHEH cpesibl KaK Pe3yJIbTaT dBOTIOLIHI

47 [IpucnocoduTenbHbIe 0COOEHHOCTH CTPOSHUS U 04.03
MOBEACHUS KUBOTHBIX.

48 3abota o motomctBe. JI. p. Ne3 «Obcyxnenne Ha MOACIISAX 05.03
POJIU IPUCTIOCOOUTENLHOTO MOBECHHS )KUBOTHBIX).

49 ®uszunonornyeckue agantanuu. JL.p. Ne4 «Mzyuenue 11.03

HpI/ICHOCO6HeHHOCTI/I OpPraHMu3MoOB K Cpcac o0OUTaHUAY.




4.5.MuUKpO3BOIIOIHUS

50 Bun, ero kputepuu u crpykrypa. [yt BumoodpazoBanus. 12.03
51 OneMeHTapHbIe HBOIIONHUOHHBIE akTopbl JL.p. Ne5 «3yduenune 18.03
HU3MEHYUBOCTH, KPUTEPUEB BUIA, PE3YJIBTATOB UCKYCCTBEHHOTO
0TOOpa Ha COPTaxX KYJIbTYPHBIX PACTCHUI.
52 DopMbI €CTECTBEHHOTO 0TOOPA 19.03
4.6.buonoruyeckre MoCIeACTBUS aganTai. MaKpo3BOIIOIIH 3
53 I'71aBHBIE HATIPABIEHUS DBOJIIOLUH: apoMOP}O3. 25.03
54 I'TaBHBIC HAIIPABJICHIS SBOJIONNN: UIXOAIAIITAIINAS U 001Ias 26.03
JIeTeHepaIlrs.
55 TUIBI 3BOMIOIMOHHBIX U3MEHEHUI. 08.04
4.7.BO3HHMKHOBEHHE )XU3HH Ha 3eMIIe 2
56 CoBpemeHHbIe TTPEACTaBIEHUSI O BOSHUKHOBEHUH KU3HHU. 09.04
57 HauanbHbie 3Tansl pa3BUTHS )KU3HU 15.04
4.8.Pa3BuTHe XU3HU HA 3eMIie 3
58 DpbI U IEPUOJIBI PA3BUTHS JKU3HH Ha 3eMJIe 16.04
59 [poucxoskIeHHE YeTOBEeKa 22.04
60 Oo6o0maromiee noBTopeHue «Pa3BuTHe )XU3HN Ha 3eMIiey 23.04
Pazgen 5. B3aumooTHoeHus: opranu3mMa u cpeibl. OCHOBBI 8
9KOJIOTUHU
5.1. buocdepa, eé ctpykTypa v QyHKIUU 5
61 Crpyxrypa 6mochepsr B.1. Bepranckuii. KpyroBopot BemiecTs 29.04
B IIPUPOJIE.
62 Ucropus popmupoBaHusi COOOIECTB JKUBBIX OPraHU3MOB., 30.04
BuoreorneHo3s! 1 OMOIIEHO3HI.
63 AobunoTtudeckue GakTopbl cpeasl. MHTEeHCHBHOCTE IEHCTBHS 06.05
(hakTopOB.
64 BuoTtnueckue dakropsl cpeasl. [luineBkbie cBS3M B 07.05
skocucreMax.JL.p. Ne6 «CocraBieHue cxeM nepenayu BEUIeCTB
1 3Heprud (Ienel TUTaHus)».
65 B3aumootHommenus mexay opranmmamu. JL.p. No7 «zyuenue 13.05
U OTMCAaHUE IKOCHUCTEM CBOEH MECTHOCTH, BBISIBJICHUE TUIIOB
B3aMMOJICUCTBUA Pa3HBIX BUJIOB B JIJAHHOW YKOCUCTEME).
5.2. buocdepa u yenosek 3
66 Hrorosoe TectupoBanue. IIpupoansie pecypcsbl. 14.05
67 ITocnenctBus xo34iicTBeHHON AesTenbHOCTH. JI.p. Ne8 « Ananu3 20.05
U OlICHKA MOCJIEICTBUMN JIEATEIbHOCTH YEJIOBEKa B
J3KOCUCTEMAX).
68 OxpaHa Npupoabl. U OCHOBBI pallMOHAIBHOTO 21.05
MPUPOAOTIOIB30BAHHUS.
Htoro ypokos 68

71a00paTOPHBIX U MPAKTHYECKUX padoT
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