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Pabouas mporpamma no npeamery o6uonorus 1 5-9 kinacca sBisiercs 4actbio OCHOBHOM
00pa3oBaTesbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pazoBanust MbOY «Conckast comn» u
COCTOHT
U3 CIIEIYIONIUX Pa3/IeIoB:

1. TuTaHupyeMBbIe pPe3yIbTaThl OCBOCHHUS Y4eOHOTO MpeIMeTa;

2. conmepkaHue yaeOHOTO TIPeMeTa;

3. TeMaTH4YecKoe TUTAHNPOBAHUE C YKA3aHUEM KOJMYECTBA YaCOB, OTBOJMMBIX HA OCBOCHHUE
KaXJI0H TEMBI.

1. Ilmannpyemble pe3yJibTaThbl 0CBOeHUs YueOHOro npeamera «buoJiorus» 5 kiace.

IMpeamMeTHBIMH pe3yJbTaTaMU H3yUCHUS TIPeaMeTa « BHOJIOTHS SBIISIOTCS CIICTYIOIINE
YMEHHUS:

1. - oco3HaHuE POIU KUZHU:

— OMIPEACIIATH POJIb B MIPUPOJIC PA3TUIHBIX TPYIIT OPraHU3MOB;

— OOBSCHSATH POJIb )KUBBIX OPTAHU3MOB B KPYTOBOPOTE BEIIECTB DKOCUCTEMBI.

2. — pacCMOTPEHHUE OMOJIOTUYCCKUX MPOIIECCOB B Pa3BUTHH:

— TIPUBOJIUTH IPUMEPHI MPUCTIOCOOJICHN OPTraHU3MOB K Cpejie OOUTaHUS U OOBACHATH UX
3HAYCHUC;

— HaXOJWTh YEPTHI, CBUCTEILCTBYIONINE 00 YCI0KHEHNUHN KUBBIX OPraHU3MOB IO CPAaBHEHHUIO C
MIpeIKaMHM, U JaBaTh UM OOBSICHECHUE;

— OOBSCHATH IPUCTIOCOOTICHHSI HAa PA3HBIX CTAIUSAX KUZHECHHBIX [IUKIIOB.

3. — UCTOJIb30BaHNE OMOJIOTUYECKUX 3HAHUM B OBITY:

— OOBSCHATH 3HAYCHUE )KUBBIX OPTaHU3MOB B )KH3HH U XO3SIIICTBE YEIIOBEKA.

4, — 0OBSICHATH MUpP C TOUKH 3PEHUS OMOJIOTHU:

— MEePEUUCIISITh OTIINYUTEIIBHBIE CBOWCTBA JKUBOTO;

— pa3nu4ath (1o TabauIle) OCHOBHBIE TPYMIIBI )KUBBIX OPraHU3MOB (OakTepun: 6e3bsaepHbIC,
SIICPHBIC: TPUOBI, PACTCHHSI, J)XUBOTHBIC) M OCHOBHBIC TPYTIIBI PACTCHHI (BOAOPOCIIH, MXH,
XBOIIH, TTAYHBI, TAITOPOTHUKH, TOJIOCEMEHHBIC H IIBETKOBBIC);

— ONPEENIATh OCHOBHBIC OPT'aHbI PACTCHUN (YaCTH KIIECTKH),

— OOBSCHATH CTPOCHHE U JKU3HECITEILHOCTh N3yUCHHBIX TPYTIIT )KUBBIX OPTaHU3MOB (OaKTepuy,
TpUObI, BOJOPOCITH, MXH, XBOIIH, TUTAYHBI, ITATIOPOTHUKH, TOJJOCEMEHHBIE W IIBETKOBEIC);

5. — MOHUMATH CMBIC]T OMOJIOTHYECKUX TEPMHUHOB;

— XapaKTepU30BaTh METOJIbI OMOJIOTHUECKOW HayKH (HA0II0ICHIE, CPABHEHHE, SKCTICPUMCHT,
WU3MEPEHUE) B UX POJIb B TIO3HAHUU KUBOH TIPUPOJIBI;

— MPOBOJUTH OMOJIOTHYECKUE OTBITHI M SKCIIEPUMEHTBI U OOBSCHSITH X PE3yJIbTaThI;
MOJIb30BATHCS YBEIHMUUTEILHBIMUA TPUOOPAMH U UMETh 3JICMCHTAPHBIC HABBIKU TIPUTOTOBIICHUS U
W3yYeHUs TPerapaToB.

6. — olleHMBaTh MOBEACHNUE YEIOBEKA C TOUKH 3PEHHsI 3J0POBOT0 00pasa KU3HU:

— UCTIONIb30BaTh 3HAHUS OMOJIOTUU TIPU COOJIIOICHUH TIPABUII MIOBCETHEBHON THUTHUEHBI,

— pa3nuyaTh CheI0OHBIE U SIIOBUTHIE TPUOBI M PACTEHUSI CBOEH MECTHOCTH.



IInanupyemble pe3yabTaThl OCBOCHHS y4eOHOro npeamera «buonorus» 6 kiacc.
IIpenmeTHbIMH pe3yJbTaTaMu 00yUYeHUSI OMOJIOTUU B 6KJIace SIBISIIOTCS:

1. B nosznasamenvroii (MHTEIEKTyaIbHOM) cepe:

e KJaccuduKanusg — omnpeieJeHNue MPUHAJICKHOCTH OUOJIOTHIECKUX 0OBEKTOB K
OTIpeICIEHHON CHCTEeMAaTHYECKOM TPYIIIE;

e BBIJCJICHHUE CYIIECTBCHHBIX MPU3HAKOB OMOJIOTHUECKHX O0BEKTOB;

e coOmrosieHust Mep NMpoUIAKTUKY 3a007I€BaHN M, BEI3BIBAEMBIX PACTCHUSIMU,

e OOBSICHEHHE POJIM OMOJIOTUU B TIPAKTUUYECKON JIEATETLHOCTH JIOJIEH; MECTa U POJIH
YeJIoBeKa B MPUPO/IE; POACTBA, OOIIHOCTH MPOUCXOXKICHHUS U IBOJIIOINH PACTCHUH (Ha
MIPUMEPE COTIOCTABIICHUS OT/ICIBHBIX TPYIII); POJH PA3INIHBIX OPTAHU3MOB B KH3HU
YeJI0BEKa; 3HAaUeHUs OMOJIOTMYECKOT0 pa3HoOOpa3us A coxpaHeHus ouocdepsi;

e pa3IMYEHME Ha KUBBIX 00BEKTax U TabIMIaX Haubojee pacpoCTpaHEHHBIX
pPaCTEHUI;0MACHBIX JIJIs1 YETIOBEKA PACTCHUM;

e CpaBHEHHE OMOJOTHYCCKUX OOBEKTOB M MPOIIECCOB, YMCHHE JICIaTh BBIBOJIBI
YMO3aKITIOYCHHSI Ha OCHOBE CPaBHEHUS;

e BBIABJICHUC MTPUCIIOCOOJICHUHN OPTraHU3MOB K Cpej/ie OOUTAHUS; TUIIOB B3aMMOICHCTBUS
pa3HBIX BHJIOB B AKOCUCTEME;

e OBJIAJICHHE METOJAMH OMOJOTHUYECKON HayKu: HAOIIOICHNE M OMTMCAHUE OMOJIOTHYECKIX
00BEKTOB U MPOIECCOB; TOCTAHOBKA OMOJIOTUYECKUX IKCIICPUMEHTOB U 00BSICHEHUE UX
pE3yJIbTaTOB.

2. B yennocmuo-opuenmayuonnoti chepe:

e 3HaHHME OCHOBHBIX IIPABWJI MOBEJICHUS B IPUPO/IE;

e aHAJU3 U OILICHKA MOCIEACTBUI 1eATeIbHOCTH YeJIOBEKa B MPUPO/IE, BIUSIHUS (PAKTOPOB
pHUCKa Ha 3/J0POBbHE YEJIOBEKA.

3. B cghepe mpyoosoii nestenbHOCTH:

e 3HaHHE U cOOJII0/IeHUE PaBUIl paboThl B KabUHETE OMOJIOTUH;

e coOro/IeHre PaBUII PaObOTHI ¢ OMOTOTUYECKUMHU MTPUOOPAMU U MHCTPYMEHTAMU
(mpenapoBalibHbBIE UTJIbI, CKAJBIEH, TYTIbl, MUKPOCKOIIBI).

4. B chepe puzuueckoii neaTeIbHOCTH:

e OCBOCHHE MPUEMOB OKa3aHUS MEPBOM MOMOIIH MPU OTPABICHUU SITIOBUTHIMHU PACTEHUSIMU;
5. B acmemuuecxoii cepe:

e OBJQJICHHE YMEHHUEM OILICHUBATH C SCTETUUYECKON TOUKH 3PEHUS 0OBEKTHI KHUBOU MPUPO/IBL.

IlnannpyemMblie pe3yJibTaThl OCBOCHHUSI Y4eOHOro npeamera «buosorus» 7 kaacc.

IIpenmeTHbIe pe3yabTaThl 00YUYeHUs :

1. B no3naBatenbHOM (MHTEIICKTYaIbHOM) cdepe:

e Kiaccudukanus — onpesesieHue MPUHAAIC)KHOCTH OMOJIOTHIECKIX 00BEKTOB K
ONPEACIIEHHON CUCTEMAaTHYECKOM TPYIIIIE;

e BBIJICJICHUE CYIIECTBEHHBIX MPU3HAKOB OUOJIOTHUECKUX O0BEKTOB;

e coOmoneHus Mep NpodUIaKTUKU 3a00JIeBaHH, BBI3BIBAEMBIX JKUBOTHBIMH,

e OOBSICHEHHE POJIM OMOJOTUH B IPAKTUYECKON JEATEIHHOCTH JIOJCH; 3HAUCHUS
OMOJIOTUYECKOTO Pa3HOOOpa3us sl COXpaHeHUs Onocdepsr;

e Ppa3IMYCHHE HA KUBBIX 00BEKTaX U TabIUIIaX HanboJiee pacpOCTPAHEHHBIX KHBOTHBIX;
OTTACHBIX JIsSl YEJIOBEKA;

e CpaBHEHHE OMOJIOTUYECKHX OOBEKTOB U MPOIIECCOB, YMEHHUE JIEIaTh BHIBOBI U
YMO3aKJIIOUEHHS] HA OCHOBE CPaBHEHUS;



BBISIBJIEHUE TIPUCTIOCOOTIEHUI OPraHu3MOB K Cpejie OOMTaHMs; TUIIOB B3aUMOIEHCTBHS
Pa3HBIX BUJOB B DKOCHCTEME;

2. B 1IeHHOCTHO-OpUEHTAIIMOHHOU cepe:

3HaHHWE OCHOBHBIX MPABUJI OBEACHUS B PUPO/IE;
aHaJIU3 U OLIEHKA MOCJIEICTBUN JESITEIbHOCTH YEJIOBEKA B IPUPOJE, BIUSHUA (PAKTOPOB
pHCKa Ha 3J0POBbE YEIIOBEKA.

3. B cdepe TpyaoBoil AeSTEIHHOCTH:

3HaHUE U COOJI0/IEHNE MPaBWI padOTH B KAOMHETE OMOIOTHH;
coOrofieHre MpaBuil paboThl ¢ OMOJIOTMUYECKMMH NPpUOOpaMu U HTHCTPYMEHTaAMHU
(MpemapoBabHBIE UTJIBI, CKATBIIEIH, JTYTIbI, MUKPOCKOTIBI).

4. B acretnueckoit cepe:

OBJIaJICHUE YMEHHUEM OLIECHUBATh C ICTETUYECKON TOUKU 3peHUsI 0OBEKTHI JKUBOU MPUPOIBI.

IInanupyemble pe3yabTaThl 0OCBOeHHS y4eOHoro npeamera «buosorus» 8 kiacc.

IIpeaMeTHBbIE pe3yabTaThI 00y4eHUsI

Yuawuecs oonocnol sname:

- 0COOCHHOCTH CTPOEHHS U MPOLIECCOB KUZHEACATENBHOCTH KIETKU.TKaHEH, OPTraHOB U CUCTEM
OpPraHOB Y€JIOBEYECKOIO OpraHu3Ma;

- CYIIHOCTb OMOJIOTHYECKUX MPOIIECCOB: OOMEH BEIIECTB U MPEBPAIllCeHUs SHEPTUH, TUTAHHE,
IbIXaHUE, BBIJICIICHUE, TPAHCIIOPT BEIIECTB, POCT, PA3BUTHE, PA3MHOKEHHE, HACIEACTBEHHOCTD U
U3MEHYUBOCTb, PErYJIALUS KUZHEACITEIBHOCTH OPTaHU3Ma, pa3apakKuMOCTh,;

- 3a001eBaHus 1 3a00JIEBaHUsl CUCTEM OPIaHOB, a TAKXKE MEpbl MX NPOQUIAKTUKY;

- BKJIaJIbl OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE HAYK: aHATOMHH, (PU3HOJIOTUH, IICUXOJIOTHH,
TUTHEHBI, MEIULIUHBI

Yuawuecs oonscnvr ymems:

-BBIJIEJIATH CYLIECTBEHHBIE IPU3HAKU CTPOCHUS M (PYHKLIMOHUPOBAHUS OPraHOB YEJIOBEYECKOTO
OpraHM3Ma;

- 00BACHATH: POJIb OMOJIOTHH B (POPMUPOBAHNN COBPEMEHHOM €CTECTBEHHOHAYUYHOW KapTHHbI
MUDA, B IPAKTUYECKOMN NEATEIbHOCTH JIOAEH U CaMOT0 YUYEHUKA; POACTBO YEJIOBEKA C
MJIEKONIMTAIOIIMMH KUBOTHBIMU, MECTO M POJIb YEJIOBEKA B IIPUPOJIE; B3AUMOCBA3H YEJIOBEKA U
OKpY’KalolleH cpeibl; 3aBUCMOCTh COOCTBEHHOTO 3/10pPOBbsl OT COCTOSTHUS OKPY KAroIEel Cpebl;
MPUYUHBI HACTEJACTBEHHOCTU U U3MEHUMBOCTH, IPOSIBICHUS HACJIEACTBEHHBIX 3a00JI€BaHUH,
MMMYHHTETA Y YEJIOBEKA; POJIb TOPMOHOB U BUTAMUHOB B OPTaHU3ME;

- B CICTEME€ MOPAJILHBIX HOPM LIEHHOCTEH 10 OTHOIIEHUIOK COOCTBEHHOMY 3/I0POBBIO U
3JI0POBBIO IPYTUX JIIOAEH;

- POBOJIUTH HECJIOKHBIE OMOJIOTUYECKUE IKCIIEPUMEHTHI U OOBSICHATH UX PE3yJIbTaThl;
-MoJTy4YaTh UH(GOPMAIIUIO 00 OPTaHKU3Me YeIOBEKa U3 Pa3HbIX UCTOUYHUKOB

Ilnannpyemblie pe3yJbTaThl OCBOCHUSI Y4eOHOro npeamera «buosorus» 9 kaacc.

VYyarmecs qOJKHEI 3HATD:

0COOEHHOCTH KU3HU KaK (POPMBI CYyIIECTBOBAHUS MaTEPHH;

POJIb PU3UUECKUX U XUMHUECKUX MPOLIECCOB B KUBBIX CHCTEMAaX Pa3IMyHOTO
MEPApXUUECKOr0 YPOBHS OpPraHU3allly;

(byHIamMeHTaIbHbIE TIOHATUS OUOJIOTHH;

CYILLHOCTb MPOLIECCOB 0OMEHA BEILIECTB, OHTOI'€HE3a, HACIEACTBEHHOCTH U U3MEHYMBOCTH;



e OCHOBHBIE TEOPUU OMOJIOTUU: KJIETOUYHYI0, XPOMOCOMHYIO TEOPHIO HACIEACTBEHHOCTH,
SBOJIIOLMOHHYIO, aHTPOIIOT€HE3A;

e COOTHOUIEHHE COLUATIBHOTO U OMOJOTMYECKOTO B ABOJIIOLIMH YEIOBEKA;

e OCHOBHbBIE 00JJACTH MPUMEHEHNS OMOJIOTUYECKUX 3HAHUM B IIPAKTUKE CEIbCKOTO
XO351CTBA, B Psii€ OTPACIEH IPOMBILIUIEHHOCTH, [P OXPAaHE OKPYIKAIOIIEN CpeIbl U
3I0pPOBbS YEJIOBEKA;

VYyamuecs: 10JKHbI YMETh:

e T0JI30BAThCS 3HAHUEM OOIEOMOIOTHYECKUX 3aKOHOMEPHOCTEH JIIsl OOBSICHEHMUSI C
MaTEepUAIUCTUYECKHUX MTO3UIIMI BOIIPOCOB MPOUCXOKICHUS U PAa3BUTHUA )KA3HU Ha 3eMile, a
TaK)K€ Pa3JINYHbIX IPYII PACTCHHM, )KUBOTHBIX, B TOM YHCIIE U YEIOBEKA;

e JIaBaTh apryMEHTUPOBAHHYIO OLIEHKY HOBOI MH(pOpMaIMU 10 OMOJIOTUYECKHUM BOIIPOCAM;

e paboTaTh C MUKPOCKOIIOM M M3TOTOBJISITh MPOCTEHIINE MTpenapaThl s
MHUKPOCKOIMYECKUX UCCIIET0BAHUM;

e  pelaTh F€eHETUYECKHE 3a7a4M, COCTABIITh POAOCIOBHBIE, CTPOUTH BapUALIMOHHBIC
KpHBBIE Ha PACTUTEJIBHOM U )KUBOTHOM MaTepHUaJe;

e paboTaTh ¢ y4eOHOI M HAYyYHO-TIOMYJISIPHON JTUTEPAaTypOi, COCTABIATH IIaH, KOHCIEKT,

pedepar;
2. Conep:xaHue NporpaMmbl
buosaorus.
Bbakrepumn. I'pubnl. Pactenus. 5 kinace
(34 gyaca, 1 yac B HeeJ110)
BBenenue.
buonoruss — Hayka o kuBOW mpupojae. MeToasl uccienoBanus B Owonorun. LlapcTBa

OakTepuii, TpUOOB, PACTCHUN W >XUBOTHBIX /HA NpUMEPAX IHCUBLIX OP2AHUZMOB PecnyONUKU
Xakacus/. OTIUYUTENbHBIE MPU3HAKH YXUBOTO M HEXKUBOro. CBsi3b OPraHU3MOB CO CpEIOH
oOutanusi. B3anMoCBsI3b OpraHU3MOB B MpHUpOAE. DKoJIorHudeckue (HakTophl U UX BIMSHHE Ha
KUBBIE OPTaHU3MBI /GIUsAHUE NPUPOOHO — KAIUMAMUYECKUX Ycrosuil Xakacuu Ha Opeausmbl
pasuwix cped obumanus/. BausHue NeITeIbHOCTH YEJIOBEKa Ha MPUPOIY, €€ OXpaHa /Ha npumepe
AHMPONO2EHH020 B030€UCMBUSL HA NPUpooy pecnyonuku Xaxacus, OXpaHa npupoovl 6 Hauiell
pecnybnuxe/.
JlaGopaTopHble ¥ MpaKTHYECKHE PAdOTHI
deHonmornyeckue HabIIOIEHUS 32 CE30HHBIMHU H3MEHEHUSIMU B TIPUPOIE CB0€20 PEeCUOHA.
Benenue nHeBHUKA HAOIIOJCHUI.
JKCKypCHH
MHuoroo0pa3ue >KUBBIX OpPraHM3MOB, OCEHHUE SBJICHHUS B JKU3HH PACTCHHA U >KUBOTHBIX
C80€20 pe2uoHa.
Pa3zgen 1. KiietouHoe cTpoeHre OPraHu3MoB
VYCTpOHCTBO yBENMUUTENBHBIX MPHOOPOB (Iyma, CBETOBOM MHKpockor). Kietka u eé
CTpoeHHe: 000JI04Ka, LUTOIJIAa3Ma, SAPO, BAKyOlH, MiacTUibl. JKU3HEAEATEIbHOCTh KIIETKH:
MOCTYIUICHUE BEIIECTB B KJIETKY ([IbIXaHHE, MHUTAHUE), POCT, Pa3BUTHUE W JECJICHUE KIIETKHU.
[ToHsiTHE «TKaHBY.
JeMoHcTpanus
MuxkpornpenapaTsl pa3JIM4HbIX PACTUTEIIbHBIX TKAHEH.
JlabopaTopHble M NpaKkTHYeCKHe PadoThI
YcTpoiicTBO JIynbl M CBETOBOrO0 MUKpockona. [IpaBuiia paboTel ¢ HUMH.
N3yuyeHne KIETOK pacTeHMs C IOMOILBIO JIYIIBL.



[IpuroroBnenne mpemapara KOXHIBI YEIIyH JIyKa, pacCMaTpUBaHHE €ro  IOJ
MHUKPOCKOTIOM.

[IpuroroBieHne mpenapaToB U pacCMaTPUBAHUE IO MUKPOCKOIIOM IUTACTHI B KJIETKax
JMCTA HJI0/ICH, TUIOI0OB TOMATOB, PSIOWHBI, IIUTTOBHHKA.

[IpuroToBiieHne Tpemapata W pacCMaTpUBaHUE TIOJI MHUKPOCKOTIOM  JBMKCHUS
IIUTOILIa3Mbl B KJIETKaX JIUCTA DJIOJIEH.

PaccMarpuBanme 1mMoJg = MHUKPOCKOIIOM  TOTOBBIX ~ MHUKPOTPENApPaToB  Pa3IMYHBIX
pPaCTUTENbHBIX TKAHEH.

Pazgea 2. ILlapcTBo bakrepun)

CrpoeHue u Ku3HeNeATeIbHOCTh OakTepuil. PasmHoxenue Oakrepuil. bakrepuu, ux poiab B
MIPUPOJE U KU3HU YENIOBEKA /HA MECMHbLX NPUMEPAX UCNONIb308AHUSL MOJIOYHOKUCTbIX OaKkmeputi
-0 U320MOGNEeHUsl MONOYHOKUCABIX NPOOYKMO8 HA MECMHbIX MON0KO3A800aX U Yexax,
NOYGEeHHbIX OaKmeputi- Ol U320MOGNEeHUs MeCMmHbIX NOY802PYHMO8 Ha Ycmb- Abakanckoti
nmuyegpabpukxe;, uUcnoivzosanue Gepmepamu 60008bIX pacmeHuil O YIAVHULEHUS COCMOSAHUS
noy8 -K1yOeHbKoGbIMU Oaxkmepusmu, 00pbba c 001e3HeMBOPHLIMU OAKMeEPUAMU PACMEHUN U
Jrcu8omublxX, yenoseka/. Pasnoobpasue OakTepuii, UX pacCIpoCTPaHEHHE B PUPOJIC.

Paszpnen 3. LapcrBo I'pudsI
['pu6Obl. OOmas XxapakTepucTUka TpuOOB, UX CTPOCHHE M KHU3HEIAEATEIbHOCTh. LInsmounbie
rpubbl. Che00HBIE U STOBUTHIE TPUOBI /Ha npumepax epubos pecnyonuxu Xaxacus/. TlpaBuna
coopa chemoOOHBIX TpUOOB W UX OXpaHa /Ha npumepe 2pubos pecnyoauku Xakacus/.
[Ipodunaktuka otpaBieHus Tpubamu. Jlpoxku, miecHeBble TpuObl. [ pudbI-Iapasutsl /Ha
npumepe 2epubos — napaszumoe Xaxacuu/. Ponb TpuOOB B TpUpOIEe U KU3HU YeJIOBEKa
/8bipawyusanue 2pub0o8 WAMNUHLOHO8 U 8EWEHKU hepmepamu Xaxkacuu/.
JdeMoHcTpanus
Mynsku TUIOAOBBIX TeJ LUISTOYHBIX T'pUOOB (HAa MpUMEpe MECTHBIX BUIOB). HaTypanbHbie
00BEKTHI (TPYTOBUK, pKaBUMHA, TOJIOBHS, CIIOPBIHBS).
JlaGopaTopHble M MPaKTHYECKHE PAdOTHI
CtpoeHue MI0/I0BBIX TEJ HUISIIOYHBIX TPUOOB (Ha MpUMEpPE MECTHBIX BUOB).
CtpoeHue mIecHeBOro rpuda MyKkopa.
CtpoeHue npoxcKent.
Paznen 4. IlapcTBo PacTenus
Pacrenus. boranmka — Hayka o pacTeHHsX. Mertoapl u3ydeHus pacteHuid. OOrras
XapaKTepUCTUKAa PACTUTETHHOTO IapcTBa. MHOrooOpaswe pacTeHHil, WX CBS3b CO Cpelou
oOuTaHus /cpeda obumanusi pacmerull pecuora, cocmaes iopvl Xaxacuu no OCHOBHbIM ePYNNAM
pacmeHuil, KyibmypHvle u ouxopacmywue pacmenus/. Ponb B Ouocdepe. OxpaHa pacTeHH
/3anogednux «Xaxacckuily, npeocmasumenu «Kpacuoii knueu Xaxacuuy /. OCHOBHBIC TPYIIIBI
pacTeHuil (BOAOPOCTH, MXH, XBOIIHW, IJIAyHbI, MalOPOTHUKU, TOJOCEMEHHBIC, I[BETKOBBIE).
Bomopocou.  Mmuoroo6pasue Bogopocieir. Cpema oOutanus  Bojgopocieil.  CtpoeHue
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX BoOAOpocield. Ponp BOAOpocied B NPUPOAE U KU3HU
YelloBeKa, OXpaHa BOJOpOCIeH /Ha Mecmuvix npumepax/. JIMIMMAWHUKKA, WX CTPOEHUE,
pazHooOpas3ue, cpena oOuTaHus. 3HaYeHHE B TPHUPOJAC M KU3HU YEIOBEKA /HA MeCHmHbIX
npumepax/. Mxu. MHoroo6pasue mxoB. Cpena oburanus. CTpoeHHEe MXOB, UX 3HAUCHHE /HA
mecmublx npumepax/. 11anmOpOTHUKH, XBOIIM, IUIAYHBI, WX CTPOCHHE, MHOrooOpasme, cpena
oOMTaHMsA, pOJIb B TPHUPOAE U IKU3HU UEJIOBEKa, OXpaHa /HA MeCmHbIX Hpumepax.
l'onocemenHble, ux cTpoeHue U paszHooOpasue. Cpena oOuranus. Pacnpocrpanenue
TOJIOCEMEHHBIX, 3HaYCHHE B MPUPOJEC M JKU3HM YEIIOBEKA, UX OXpaHa /Ha MeCMmHbuIX npumepax;.
[[BeTKOBBIC pacTeHUs, UX CTPOEeHHE U MHOTrooOpasue. Cpena oburanus. 3HAaUCHHUE I[BETKOBBIX B
MPUPOJE M JKU3HU YelIOBeKa /Ha mecmuvix npumepax/. llpoucxoxaenue pactenuii. OCHOBHBIE
STanbl Pa3BUTHS PACTUTEILHOTO MHUPA.



JleMoHcTpanus
I'epbapHble 3K3eMIULIpbl pacTeHHid. OTHEYaTKM HCKONAEMBIX PACTEHUN /Ha MecmHbix
npumepax/.
JlabopaTopHble M NpaKTHYeCKHe PadoThI
Crtpoenue 3en€HbIX BOAOPOCIIEH (Ha MpUMepe MECTHBIX BUJIOB).
Crtpoenue Mxa (Ha MECTHBIX BUAX).
CtpoeHnue CrIopoHOCAIIEro XBolla (Ha MpUMeEPe MECTHBIX BHJIOB).
CtpoeHnue CropoHOCAIIET0 ManopoTHUKA (Ha MPUMEpPE MECTHBIX BUJIOB).
CrpoeHne XBOM U IIUIIEK XBOWHBIX (Ha MPUMEPE MECTHBIX BUJIOB).
PesepBHoe Bpemsi— 2

buonorus. MHoroo6pasue nokpeIToceMEHHBIX pacTeHuil. 6 kiacc (35 4, 1 4 B Hezie110).

Paspgen 1. CTpoeHue 1 MHOroo0pasue NOKPbITOCEMEHHBIX PacTeHHU I

CtpoeHune ceMsH OJHOAOJBHBIX M JBYAOJBHBIX pacTeHHil. BuUIbl KOpHEN M THUIBI KOPHEBBIX
cucteM. 30HBI (yuacTku) KopHs. Bugonsmenenus kopueit. [ToGer. ITouku u ux ctpoenue. Poct u
pasButHe nobera. Buemnee ctpoenue nucra. Kierounoe crpoeHue nucta. BujgousmeHeHUs
nuctbeB. CtpoeHnue crebmsi. MHorooOpasue crebineir. Bunonsmenenus nobderos. 1[BeTok u ero
ctpoenune. Congerus. [Lmoap! u ux knaccudukanus. Pacpoctpanenue miooB U CEMsH.

JdemoHcTpanus

Buemnee u BHyTpeHHee cTpoeHus KopHs. CTpoeHue rmoyek (BereTaTUBHON U TeHepaTUBHON) U
pacnonioxkeHue ux Ha crebse. CtpoeHue nucra. Makpo U MUKpocTpoeHue cTebiis. Paznuunble
BUJIbI couBeTuid. Cyxue U COUHbIE MII0/IbI.

JlaGopaTopHble H MPaKTHYECKHE PA0OTHI /Ha npumepe Mecmuvix U008 pacmenutl/

CrtpoeHnue ceMsiH IBYI0JIbHBIX U OAHOJOJIBHBIX PACTEHUH.

Bunsl kopHeii. CtepykHeBass 1 MOUKOBAaTasi KOPHEBBIE CUCTEMBI.

KopHeBoii uexsik 1 KOpHEBBIE BOJIOCKH.

Crtpoenue nouek. Pacnonosxkenue mouek Ha crebie.

JIuCThs MPOCTHIE U CIIOXKHBIE, UX KUIKOBAHUE U JINCTOPACIIOJIOKEHUE

CrtpoeHue KOXKUIIbI JINCTA

Kiierounoe ctpoenune nucra

BHyTpeHHee cTpoeHue BETKHU JepeBa.

Bunonsmenénnrie moderu (KOpHeBHILE, KITyOEeHb, TyKOBUIIA).

Crpoenue 1BeTka. Pa3nnunbie BUIbI COLIBETUH.

MHuoroo0pa3ue CyXux U COYHbIX IJIOJIOB.

Paznen 2. ’Ku3Hb pacTeHui

OcCHOBHBIEC TIPOIIECCHl KHU3HEACATEILHOCTH (TIUTaHWe, JbIXaHWe, OOMEH BeIleCTB, pOCT,
pa3BuTHE, pa3MHOXEHHE). MuHepanbHOE U BO3AyIIHOE NUTaHUe pacTeHud. DoTocuHTE3.
Hpixanne pacrenuil. Mcnapenue Boxapl. Jlucroman. IlepenBuxeHue BOAbI M MUTATEIBHBIX
BelecTB B pacteHmu. IIpopactanne cemsH. CrocoObl pa3MHOKEHHS pacTeHui. PazMHOkeHUe
CIIOPOBBIX pacTeHuil. Pa3MHOXXeHHe TronoceMeHHbIX pacTeHuil. I[lomoBoe wu Oecronoe
(BereTaTMBHOE) Pa3MHOXKEHUE MOKPHITOCEMEHHBIX PACTEHUM.

JeMoHcTpanus

OnbITHI, 10KA3bIBAIOIINE 3HAUEHHE BOJIbI, BO3/IyXa U TEILIA JJIsl IPOPACTAHUS CEMSIH; MUTaHUE
MIPOPOCTKOB 3alaCHBIMU BEIIECTBAMHM CEMEHH; TOMYyUYEHUE BBITSHKKU XJIOPO(DUIUIA; TOTIIONICHHUE
pacTeHHUSIMU YTJIEKUCIIOTO Tra3a W BBIJCIIEHHWE KHUCIOpOJa Ha CBETY;, OOpa3oBaHHME Kpaxmaina,
JIbIXaHUE PACTCHUM; WCHAPEHHUE BOIBI JINCTHSIMU; IEPEABMKECHHE OPraHUYECKUX BEMIECTB IO
y0y.

JlabopaTopHble U MPpaKTUYeCKHEe PA0OThI



[lepenBurkeHre BoIbI 1 MUHEPAIbHBIX BEIIECTB O IPEBECHUHE.

BereratuBHOE pa3MHOKEHNE KOMHATHBIX PACTCHUMN.

OmnpeneneHre BCX0KECTH CEMSH PACTEHUI U UX TIOCEB.

IKCKYypPCHH

3UMHUE SIBJICHUS B )KU3HU PACTCHUN /Ha npumepe MeCmHbuLX 8U008 pacmeHutl/

Paspen 3. Kinaccupukanusi pacTeHuH

OCHOBHBIE CHCTEMAaTUYECKHUE KaTerOpUM: BHUJ, PO, CEMEHCTBO, Kiacc, OTAEN, LApCTBO.
3HaKOMCTBO ¢ Kiaccuukanumeidl UBETKOBBIX pacteHuil. Kiacc JIBynonpHblE pacTeHHs.
Mopdonoruueckass xapakrepuctuka 3—4 ceMeUCTB (¢ yuémom mecmuwvix ycnoeui). Kiacc
OnnononpHbIE pacTeHus. Mopdomornueckas XapakKTepUCTHKA 371aKOB M JTUWICHHBIX. Baxuenme
CEIbCKOXO035UCTBEHHBIC PACTEHHUS, OMOJOTMYECKHE OCHOBBI M CIIOCOOBI WX BBIpPAIIMBAHUS U
HapOJHOXO35MCTBEHHOE 3HaueHue. (Bwibop o0bvexkmoe 3asucum om  cneyualuzayuu
pacmenueso0cmea 8 Kaxcoou KOHKPEemHOU MecmHOCmu.)

JleMoHcTpanus

Kusblie u repOapHbIe pacteHus, PpatioHuposanHtble copma 8adACHEUUUX
CeNbCKOXO3AUCBEHHBIX PACMEHUL

JlaGopaTopHble M MpaKTHYECKHE PAdOTHI

BrlsiBeHne npu3HAKOB ceMeicTBa MO BHEUIHEMY CTPOCHHUIO PACTEHUU /HA MECHMHbIX 8UOAX
pacmenuii/.

IKCKYpCHH

O3HakoMJIEHHE C BhIpAlllMBaHUEM PACTEHUH B 3alIUIIEHHOM TPyHTE.

Pa3znea 4. Ilpupoansie coodmecTBa

B3aumocBs3p pactenuit ¢ apyrumu opranudmamu. Cum6mo3s. Ilapasutusm. PacturenbHbie
COOOIIeCTBA M WX THIBI /Ha npumepe npupooHvix 30H Xaxacuu/. Pa3BUTHE W CMEHa
PacCTUTENIbHBIX CO00IIeCTB. BiusHue NesTeNbHOCTH YelloBeKa Ha PacTUTENIbHbIE COOOIIeCTBa U
BJIUSTHUE TPUPOJIHON cpejibl Ha YeJIOBEKA /GIuUsHUe AHMPONOSEHHbIX (aKmopos Ha UMeHeHue
pacmumenbHo2o nokposa Xaxacuu, oxpamsemsie pacmenuss Xakacuu, mepvl 0OXpaHvl NPUpPoosl 8
pecnybauke Xakacus u npumepuvl payuoHaiIbHO20 NPUPOOOUCNOIb308AHUSL/.

IKCKypCcHH

[Ipupoanoe coobmectBO U 4venoBek. @DeHoNOrMyeckre HaONIoJCHUS 32 BECEHHUMU
SBJICHUSIMH B IPUPOJTHBIX COOOIECTBAX C80€20 pecuoHd.

Pe3zepBHoe Bpemsi— () 4.

Bbuonorus. ’Kusorusie

7 kaacc (70 4, 2 4 B He/1eJ10)

BBenenue.

OOmue cBefeHHs O JKUBOTHOM Mupe. Mctopust pa3BUTHS 300JI0THH. MeETOIbl W3Y4YeHUS
XKUBOTHbIX. Hayka 300morust u e€ crpykrypa. CXOACTBO U pa3iuyusi KUBOTHBIX M PACTEHUM.
CucremaTuka >KMBOTHBIX.

Pa3zpgen 1. Ilpocreitmmne

[Ipocreiimue: MHOrooOpasue, cpera W MecTa oOWTaHUsA, O0pa3 KU3HU U TOBEJICHUE;
OMOJIOTHYECKHE U DKOJOTMYeCKHe OCOOEHHOCTH; 3HAu€HHE B NPUPOJEC U KU3HU YEJIOBEKa;
KOJIOHHAJIbHBIE OPTaHU3MBI.

JdemoHcTpanus

XKussie nndyszopun. Mukporpenaparsl IpOCTEHIIIHX.

Pa3nea 2. MHOrokJieTO4HbIE )KHBOTHBIE.

becnio3Bonounsie xuBoTHBIe. Tun ['yOku: mHOrooOpasme, cpema obutaHus, o0pa3 >XKU3HU;
OMOJIOTUYECKHE U JKOJIOTMYECKHE OCOOCHHOCTH; 3HAYCHHE B MPUPOJIE U KU3HU uenoBeka.Tum
KumeunononocTaele: MHOrooOpasue /6 mom uyucie Ha npumepe MeCHmHbIX 6udos/, cpena
obutanus, o0pa3 >KU3HU; OMOJOTHUECKUE U IKOJOTHYECKUE 0COOCHHOCTH; 3HAaUCHHE B MIPUPOJIE U
KU3HU YEJIOBEKA; UCUE3aI0IUE, PEIKUE U OXPAHSIEMbIE BUbI.



JeMoHcTpanus

Muxkponpenapat npecHoBoiHOM rupsl. OOpa3ibl Kopasia.

Brnaxnslil npenapat meay3sl. Buneoduibm.

Tuner Ilnockue, Kpyrneie, KonpuaTelie depBu: MHOrooOpasue /6 mom uucie Ha npumepe
MecmHublX 6u008 /, cpea U Mecta obuTaHus; oOpa3 *KU3HU U TOBEJACHUE; OMOJOTUYECKHE M
AKOJIOTHYECKHE 0COOCHHOCTH; 3HAYCHHUE B MIPUPO/IE U )KU3HH YEITOBEKA.

JlaGopaTopHble M MpaKTHYECKHE PadOThI

MHoroo0pa3ue KolbuaThIX YepBEil.

Tun Mosttocku: MHOTO0OOpasue / @ mom uucie Ha npumepe Mecmubix U008, cpeaa oOUTaHus,
oOpa3 JXKM3HM U TOBEJEHUE; OUOJIOTMUYECKHE M HKOJOIMYECKHE OCOOCHHOCTH; 3HAUYCHHE B
MIPUPOJIC U KU3HU YEITOBEKA.

JeMoHcTpanus

MHoroo0pa3ue MOJUTIOCKOB U UX PaKOBHH.

Tun Wrnokoxkue: MHoroo0Opasue, cpena oOuTaHus, oOpa3 KH3HM U TOBEJICHUE;
OHMOJIOTUYECKHUE M SKOJIOTHICCKUE OCOOCHHOCTH; 3HAUCHUE B IPUPOJIC U KU3HU YCIIOBEKA.

JeMoHcTpanus

Mopckue 3BE311bI U ApyTrUe UTIoKoxue. Buneodunbm.

Tun Unenuctonorme. Kmacc PakooOpasnbie: MHOToOoOpaszue /86 mom uucie Ha npumepe
MeCcmHbIX 8U006/; Cpea 00UTaHusl, 00pa3 KU3HHU U TIOBEJCHUE; OMOJIOTMYECKUE U IKOJIOTUUECKUE
0COOCHHOCTH; 3HAYCHUE B IPHUPOJIC U KU3HU YEIIOBEKA.

JlabopaTopHble M MpaKTHYECKHE PAdOTHI

3HAKOMCTBO € pa3HOO0pa3nueM pakoOOpa3HbBIX.

Kiacc IlaykooOpa3Hbie: MHOTOOOpasue / 6 mom uucie Ha npumepe MeCmHulX U006/, cpejia
oOuTaHusi, 00pa3 KHU3HU U TOBEACHHUE;, OHOJOTUYECKHE U DKOJOTUYECKHE OCOOEHHOCTH;
3HaYeHUe B MPUPOJE U KU3HU yenoBeka. Kinacc Hacekombie: MHOrOOOpasue / 6 mom uucie Ha
npumepe MeCmHbuIX 6U006/, cpela obutaHus, o0pa3 KM3HW U TOBEJACHHE; OMOJOTHYECKUE U
AKOJIOTMYECKHe 0COOEHHOCTH; 3HAUEHHE B MPUPOJIE U KU3HH YEIOBEKa.

JlaGopaTopHble M MPaKTHYECKHE PAdOTHI

Nzyyenue npeacraBuTenei OTpsI0B HACEKOMBIX.

Tun Xopaoseie. Krnacc Jlanmernuku. Ilo3BoHouHBIe kUBOTHBIC. Hankimacc PrIOBI:
MHOT000pa3ue (KpyriiopoThie, XpsllleBble, KOCTHBIC); cpeia 0OUTaHus, 00pa3 )KU3HU, IOBE/ICHUE;
OMOJIOTMYECKUE M HKOJIOTMYECKHE OCOOCHHOCTH; 3HAUCHHE B MPHUPOJEC U KU3HU UYEIOBEKa;
HCUE3aloIINe, PEAKUe M OXpaHsIeMble BUABL PbviObl pecnybnuxu Xaxacus, oxpaHsemvle GUObL.
Pa3zeeoenue u peibosoocmeso 6 Xaxacuu, oxpana pblOHbIX 3aNACO8.

JlaGopaTopHble M MpaKTHYECKHE PAdOTHI

HabumroieHre 3a BHEIIHUM CTPOCHUEM U TIEPEIBIKEHUEM PBIO.

Knacc 3emHoBomHBIE: MHOTOOOpasue; cpega oOuTaHus, 00pa3 KHU3HU U TOBEJICHUE;
OMOJIOTUYECKUE M HKOJIOTHYECKHEe OCOOCHHOCTH; 3HAUCHHE B MPUPOJE U KU3HU YEIIOBEKa;
MCYe3aloIue, PEeIKUe U OXpaHseMbIe BUIBL. 3eMHOBOOHble pecnyOiuku Xakacus, oxpausemvle
suowi. Knacc TlpecMbikaromuecs: MHOT0OOpas3ue; cpena oOuTaHus, o0pa3 KU3HU U TIOBEJICHUE;
OMOJIOTHYECKUE M HKOJIOTHYECKHE OCOOCHHOCTH; 3HAYCHHE B TPHUPOJE M JKU3HU YEIIOBEKa,
McYe3aronue, pelKue U oxpaHsieMble BUIbL [Ipecmuvikarowuecs Xaxacuu, oxpausemvle uUObL.
Knacc Iltuner: MHOrOOOpa3ue; cpena oOuTaHus, oOpa3 KU3HU U MOBEJCHUE; OMOJOTUYECKUE U
HKOJIOTHUECKHE OCOOEHHOCTH; 3HAUCHUE B MIPHUPOJIC U KU3HHU UYEIOBEKA; MCUE3AIONINe, PEKUe U
oxpausieMble BUABL. [Imuyst Xakacuu, oxpansemvie euovl, Kpacnas knuea Xakacuu.

JlabopaTopHble M NpaKkTHYeCKHe PadoThI

N3ydeHre BHENIHETO CTPOCHHMSI TITHIL.

JKCKypcHus

N3ydyenrne MHOrooOpasus MTHIL.



Kiacc Mnekonuraromue: BakKHEHIIME MpeACTaBUTENN OTPSAOB; cpelaa oOuTaHus, obOpas
KU3HU U MOBEJIEHUE; OMOJIOrMYECKUE M SKOJIOTMYECKHE OCOOEHHOCTH; 3HAUEHHE B NPUPOJE U
KU3HU YEJIOBEKa; HCYE3alolllue, PEeIKHEe U OXpaHseMble BUAbL. Miekonumarowue Xakacuu,
oxpansemvle uovl. Kpacnas knuea Xaxacuu.

JemMoHcTpanus

Buneogpuibm.

Pa3zgea 3. DBosronus cTpoeHust U PYHKUMH OPraHOB U MX CUCTEM Y )KUBOTHBIX.

[TokpoBsl Tena. OnopHoO-ABUraTenbHasi CUCTEMa M crocoObl nepensuxkenus. [lomoctu tena.
Opransl gpixanuss ¥ razooOMeH. Opranbsl numieBapeHus. OOMEH BEIIECTB U MpeBpallcHUuE
sHepruu. KpoBeHocHas cuctemMa. KpoBb. Oprasmsl BeiieneHus. Opranbl 4yBCTB, HEpPBHAs
cuUcTemMa, MHCTHHKT, pednekc. Perymsauusa nestenbHocTH opraHuzMa. Opranbl pa3MHOKEHHUS,
MIPOJUICHUS poJia.

JeMoHcTpanus

Braxxueie mpenapathl, CKEJIEThl, MOJACIN U MYJISIKH.

JlaGopaTopHble M MpaKTHYECKHE PadOTHI

N3yyenne ocoOeHHOCTEHN pa3TuYHbIX TOKPOBOB Tea.

Paznen 4. UnpuBuayaJbHOE Pa3BUTHE *KUBOTHBIX.

[Ipoanenne poma. Opranbl  pa3mHokeHUs. CrnocoObl  pa3MHOXKEHHUS  >KMBOTHBIX.
OmnogorBopeHue. Pa3BuTue *KUBOTHBIX ¢ IpeBpalieHrueM u 0e3 npeBpanienus. [lepuoauszanus u
MPOJIOKUTEIIBHOCTD JKM3HU KUBOTHBIX.

JlaGopaTopHble M MpaKTHYECKHE PadoThI

N3yueHne cranuii pa3BUTHUS )KUBOTHBIX U OIPEIEIICHUE UX BO3pacTa.

Pa3znen S. PazBuTHe 1 3aKOHOMEPHOCTH pa3MellleHUs »KMBOTHBIX HA 3eMmJie.

JlokazarenbCcTBa ABOJIIOLIUU: CpPaBHUTEJIbHO-aHATOMHYECKHUE, IMOPHUOJIOTHYECKHE,
najeoHrojgornueckue. Y. JlapBuH O NpUYMHAX HBOJIOLMH KUBOTHOTO MHpA. Y CIOKHEHHE
CTpPOEHUSl KUBOTHBIX M pa3HOOOpa3We BHJAOB KakK pe3yJIbTaT SBOJIONUU. Apeaibl OOUTaHMS.
Murpanuu. 3aKOHOMEPHOCTH Pa3MEIICHUS KUBOTHBIX.

JdeMoHcTpanus

Pa3pnen 6. buoneHo3ssbl.

EcTecTBeHHBIE U UCKYCCTBEHHBIE OMOIIEHO3BI (BOAOEM, JIYT, CTEMb, TYHIPA, JieC, HACEIEHHBIH
nyHKT). DakTopbl Cpelbl M HMX BIUsSHUE Ha OuoneHo3bl. llenu nuTaHUsg, MOTOK SHEPTHH.
B3aumocBs3b KOMIOHEHTOB OMOIIEHO3a U UX MPHUCHOCOOIEHHOCTh APYT K OPYTY /Ha npumepax
buoyenozos Xaxacuu/.

JKCKypcus

N3ydenne B3aMMOCBSI3H JKUBOTHBIX C JPYTMMH KOMIIOHEHTaMU OuolieHo3a. DeHomornyeckue
HAOJII0/ICHUS 32 BECEHHUMH SIBJICHUSIMU B )KM3HU KUBOTHBIX.

Pa3znen 7. ZKuBOTHBII MUP U X0351liCTBEHHASI 1eATEJIbHOCTD YeJI0BeKA.

Biusinue nesTeabHOCTH YelloBEeKa Ha KUBOTHBIX. lIpombicen >XMBOTHBIX. OlOMalIHUBAHUE.
Pa3BeneHre, OCHOBBI COAEPKAHUS U CEJIEKLIHUH CEIbCKOXO3SMCTBEHHBIX JKUBOTHBIX. OXpaHa
KUBOTHOT'O MHpA: 3aKOHBI, CUCTEMa MOHMTOPHUHIA, OXpaHsieMble Tepputopuu. KpacHas kHura.
PanronanbHOE WCHONB30BAHHUE XKUBOTHBIX /6ecb pazdenl ¢ UCHONb308AHUEM MAmMepuanld no
pecnybauxu Xaxacus/

JKCKypcus

[Tocenienne BHICTABOK CEIbCKOXO3IUCTBEHHBIX U JOMAIIHUX KUBOTHBIX.

PesepBHoOe Bpemst — S 4.

buosorus. Yesiosek.

8 kiace» (68 u, 2 4 B Hee110)

Pa3nea 1. Beenenune. Hayku, ndyyaromnue opranusm 4ejioBeKa

Hayxwu, nzyyaroniyie opraHiu3M 4eIoBeKa: aHaTOMHUS, (DU3HOJIOTHS, TICUXOJIOTUS U TUrHeHa. Mx
CTAHOBJIEHWE U METOJIbl uccienoBanus./Ipogopuenmayus wkonvrhuxose (MeoK XI'V um. H. .



Kamanosa. Meouyunckuii xonneoxe Xakacckoeo eocyoapcmeennoco ynueepcumema um. H. @.
Kamamnosa).

Paznea 2. IlpoucxoxkaeHue 4yejioBeKka

Mecto yenoBeka B cucreMaruke. Jloka3aresnbcTBa JKMBOTHOIO IIPOMCXOXKACHMS YEJIOBEKA.
OcCHOBHBIE 3Tallbl 3BOJIIOLMU YelIOBEKa. BiusHue OMONOTMYECKHMX M COLMAIBHBIX (PaKTOpOB
Ha’BOJIIOLMIO YesloBeKa. YemoBeueckue pacsl. UenoBek Kak BUL. M cmopus cmano6ieHus Xakacos.
Pacosvie npusnaxu xaxacoe.

JleMoHcTpanus

Mogens «IIpoucxoxaeHue yenoBeka». Moienn 0CTaTKOB APEBHEN KYJIbTYpPbl UETOBEKA.

Paspnen 3. CTpoeHue opranusma

OO6mwmii 0030p opraHu3ma 4YeioBeka. YpoBHH opranusanuu. Ctpykrypa tena(OcobennHocmu
menocnoxcenuss xaxkacog.  Qusuonocuieckue 0COOEHHOCMU XaKAco8, 6 3A8UCUMOCHU Om
aoanmusHvlx munos arooeti). Opranbl U CUCTEMbl OpraHoB. KJeTOuHOE CTpoeHHe OpraHu3Mma.
Tkanu. BHemHsis u BHyTpeHHsIsl cpena opranusma. Ctpoenue u GyHKuuu kietku. Ponb siapa B
repesiaye HacJleJICTBEHHBIX CBOMCTB opranm3dMa. OpraHouasl kietku. Jlenenue. JKu3HeHHbIE
MPOLIECCHI KJIETKH: 0OMEH BelleCTB, OMOCUHTE3 M OMOJIOrMYECKOe OKUCIIeHHE, UX 3HayeHue. Poib
(dbepmeHTOB B 0OMeHe BeniecTB. PocT u pa3Butue kieTku. COCTOSIHUS (PU3UOTIOTUYECKOTO MOKOS
u Bo30yxaeHus. Tkanu. OOpa3oBaHue TKaHell. DNUTENUaIbHbIE, COCTUHUTENbHbIC, MBIIICYHBIC,
HepBHas TKaHu. CtpoeHue u QyHkuus HelipoHa. Cunarc. PedrexkropHas perymnsiuus opraHoB U
cucteM opranusMma. lleHtpanbHas u mnepudepuyeckas yacThd HEpBHOM cucteMbl. CHMHHOWU
rojoBHoW Mo3r. HepBbl u HepBHBIE y37bl. Pednexc u pednexropnas nyra. Heiiponnsle nemnu.
[Ipouiecchl BO30YX A€HUS U TOPMOXKEHHS, MX 3HaueHue. UyBCTBHUTENbHbIE, BCTABOYHBIE U
UCTIOJTHUTENbHbIE HeWpoHbl. [lpsimble u oOparHble cBsi3u. Ponb peuentopoB B BOCHPUSTUU
pa3apakeHuu.

JdeMoHcTpanus

Pasnoxxenue nepokcuaa Bogopoaa GepMEeHTOM KaTala3ou.

JlaGopaTopHble M NpaKTHYECKHE PAdOTHI

PaccmaTtpuBaHne KJIETOK M TKaHEl B ONTHYECKUM MHKPOCKOI. MuKporpenapaTbl KIETOK,
SIUTENNATBHOM, COCIUHUTEIBHOM, MBIILIEYHON U HEPBHOM TKaHEH.

CamMoHa0mI0/IeHue MUTATENBHOTO pediekca U YCIOBHS €ro MPOSBICHHUS U TOPMOKEHHUS.
Konennsiit peduiekc u ap.

Paznen 4. OnopHo-aBUrarebHasi CHCTEMA

Ckener U MbIIIIBL, UX GYHKIIUU. XUMUYECKHI COCTaB KOCTEH, UX MAaKpO M MHUKPOCTPOCHHUE,
Tunbl  Kocted.  Ckener  4YenoBEKa, €ro  IMPUCHOCOOJIGHHE K MPSMOXO0XKJICHHUIO,
TPYAOBOWIEATENbHOCTU. MI3MEeHEeHUs, CBSI3aHHbIE C PA3BUTHUEM MO3Ta U peuu. TUIbl COeAMHEHUN
KOCTEH: HEMOJBIKHbBIE, TONYMOJABMKHBIE, TOABMWXKHBIE (cycTaBbl). CTpOEHHE MBI |
CYXOKHUJIAM.

O0630p MBI YeTIOBEYECKOTO Teja. MBIIIIBI aHTarOHUCTBI M CUHEPTUCTHL. PaboTa ckeneTHbIX
MBI W ux peryisauus. IloHsitue o naBurarenbHo eauHuile. V3MeHEHHE MBILILBI pU
TpeHupoBke.  llocrmencTBust  TMNOJMHAMHMHU.  DHEPreTMKa  MBIIIEYHOTO  COKpAILCHHUS.
Jlunamudeckass W craruueckas paborta. HapymieHus ocaHKM W pa3BUTHE IUIOCKOCTOIIHS:
MIPUYMHBI, BBISIBJICHUE, TPEAYIPEKACHUE U UCTIPABIICHUE (HA NpUMEpax CmamucmuKky HapyuleHuu
ONnopHo — osuzcamenvbHou cucmemuvl 8 PX cpeou demckozo u noopocmrogoeo nacenenus). Ilepas
OMOILIb TpH ymubax, IeperomMax KOCTed W BBbIBUXaX CYCTaBOB.(Okckypcua 6 [BY3
"Pecnybnukanckas kiunuyeckas 6onvnuya umenu [ Pemuwesckou. Bcmpeua ¢ epauamu
mpasmamono2amu (OmoeneHuempasmamonocuu-opmoneoui)).

JleMoHcTpanus

Ckener W MyJsDKA Topca 4eloBeKa, 4yepemna, KOCTel KOHEYHOCTEH, MO3BOHKOB. Pacnuibl
kocred. [Ipuémsl oka3aHus epBor MOMOIIY IIPU TPaBMax.

JlabopaTopHble U NpaKTHYECKUE PAadOThI.



MUKpPOCKOIIMYECKOE CTPOECHUE KOCTH.

MpI11p1 YeI0BEYECKOTO Teja (BBINOIHAETCS MO0 B Kilacce, MO0 1oMa).

YTomileHue npy CTaTUYECKON U IMHAMUYECKOM padoTte.

BrrsABieHne HapyIIEHUI OCaHKHU.

BrlsiBrieHue miockocTonust (BBIIOJIHAETCA JOMA).

CamonabmtoieHus1 paboThl OCHOBHBIX MBIIIILL, POJIM MJIEUYEBOIO MOsiCa B IBHIKEHUAX PYKH.

Paspnen S. BHyTpeHHsisl cpeia OpranusMa

KoMIoHeHTbl BHYTpEHHEN Cpeabl: KpOBb, TKaHEBas KUIKOCTh, JuMda. X B3aumopeiicTBue.
I'omeocra3. CoctaB KpoBM: IuUIa3Ma U (POPMEHHBIE 3JIEMEHTHI (TPOMOOLUTHI, 3PUTPOLIUTHI,
neikoruTsl). OyHKIMKM KIETOK KpoBU. CBEpThIBaHHME KpoBHU. Posip kanbuust u ButamuHa K B
CBEPTHIBAHMM KpoBH. AHanu3 kpoBH. ManokpoBue. KpoBerBopenue. bopbba opranumsma c
uHpeknuet. Ummynurer. 3amuTHble Oapbepbl opranusma. JI. Ilacrep u M. WM. MeuHukoB.
Anturensl u antutena. Cneuumduueckuid u Hecneuupuueckuii ummynurer. Kiertounslii u
rYMOpalibHbIM UMMyHHUTET. MMMyHHast cuctema. Ponb nuM@ouMTOB B MMMYHHOH 3amiuTe.
@aronuto3. Bocmanenue. MHbexkunonnsle u mnapaszuTapHble Oone3Hu. Bopora uHbekuu.
Bo30Oyaurenu u nepenocunku 6one3nu. bauumno u Bupyconocurenu. TedeHne MHQEKIIMOHHbBIX
oonesneit. I[lpodunaktuka (Ha npumepax cmamucmukyu BUPYCHLIX U  OAKMEPUATbHBIX
3abonesanutl, pacnpocmpanénunvix ¢ PX). VIMmyHonoruss Ha ciiy>)k0e 340pOBBS: BakLMHBI U
nedeOHbIe CHIBOPOTKU. ECTECTBEHHBIN W MCKYCCTBEHHBI MMMYHUTET. AKTUBHBIA M TTACCUBHBIN
uMMyHHUTeT. TkaHneBas coBmecTuMocTb. [lepenuBanue kposu. ['pynmsl kpoBu. Pesyc - daxrop.
[lepecanka opraHoB W TKaHEW.(OKcKkypcusi 6 omoenenue neperusanusxposu 2. Yeprocopck,
L{enmp nepenusanus kposu PX).

JlaGopaTopHble M NpaKTHYECKHE PAdOTHI

PaccmaTprBaHne KpOBM 4eslOBEKa U JIATYIIKH MTOJ MUKPOCKOIIOM.

Paznen 6. KpoBeHocHasi u ium@aTudecKkasi CHCTeMbl OPraHU3Ma

Opranbl KpOBEHOCHOW M JUM(paTUYECKON cucrteM, HX poib B opraHuzme. CTpoeHue
KPOBEHOCHBIX U JuMdaTuieckux cocy1oB. Kpyru kpoBooOpamienusi. Ctpoenue u paboTa cepaia.
ABTomMaTu3M cepaua. [[BmwkeHue KpoBH MO cocylaMm. Peryisius KpoBOCHAaOXEHHS OpPraHoB.
AptepuanbHoe JaBJIeHUE KPOBH, MyJIbC. [ UTHEHA CepIeYHO - COCYTUCTOM CUCTEMBbI(HA npumepax
cmamucmuxucepoeyHococyoucmsix 3abonesanuii 6 PX cpeou wxonvruxos). JloBpaueOHas
OMOIIIb TIpU 3a00JIeBaHUM cep/lia U cocy10B. [lepBasi moMoIIb MPU KPOBOTECUCHHSIX.

JdeMoHcTpanus

Mopgenu cepaua u Topca denoBeka. [IpuéMsl n3amMepeHus: apTepuaibHOTO JIaBJICHUS 110 METOIY
Kopotkoga. IIpruémMbl 0CTaHOBKU KPOBOTECUEHUM.

JlaGopaTopHble M MpaKTHYECKHE PAdOTHI

[TonoxeHrne BEHO3HBIX KJIAMaHOB B OMYIIEHHOW U MOJHATON pyKe.

W3meHeHus B TKaHSAX MPU NEPETHKKAX, 3aTPYTHSIIONIUX KpOBOOOpaIlleHue.

Omnpenenenrie CKOPOCTH KPOBOTOKA B COCYAAaX HOTTEBOIO JIOXKA.

OnbIThI, BBISABIISIIOIINE PUPOY ITyJIbCA.

@OyHKUMOHATBHAS Mpo0a: peaknus CEpJIeYHO — COCYIUCTOM CHUCTEMbl Ha JO3MPOBAHHYIO
HarpysKy.

Pa3pen 7. Ipixanue

3nayenune abixaHus. CrtpoeHne W (QyHKUMHM oOpraHoB JsixaHus. [ osocooOpazoBaHue.
WudexunonHple W  OpraHuueckue 3a00ieBaHMs  JbIXaTEIbHBIX MyTeH, MHUHIAIUH U
OKOJIOHOCOBBIX Ta3yX, NpouIaKkTUKa, JOBpaueOHast MOMOIIb. ['a3000MeH B JETKUX M TKaHSX.
Mexanusmbpl BOXa W BblIoXa. HepBHas u rymopanbHas peryiasauus abixaHus. OxpaHa
BO3AYIIHOU cpeabl. OyHKIHOHAIBHBIE BO3MOKHOCTH JbIXATEIBHON CHCTEMBI

KaK IOKazareiab 3710poBbs. JKU3HEHHass €MKOCTh JIErKuX. BbIsBIEHHE M NIpeaynpexacHue
Oone3neir opraHoB apixanus. dmooporpadus. TyOepkyné3 u pak NErKux(Ha npumepe
cmamucmuku no 3abonesanuam 6 PX). IlepBas momompyTomaromeMy, MpH yIyIIEHAH U



3aBaJIMBaHUM 3eMIIEH, dnieKTpoTpaBme. KiimHnueckas u 6uonoruueckas cmeptb. MckyccTBeHHOE
IbIXaHWE U HempsiMOM Maccaxk cepaua. Peanumanus.BnusiHue KypeHHss W JPYrUX BpEIHBIX
MPUBBIYEK HA OPIraHU3M (Ha npumepax CMmamucmuku 3a06071e6aHUll OpP2aHO8 ObIXAMENbHOU
cucmemol no PX, ocobenno cpeou uwKoIbHUK0S).

JemMoHcTpanus

Mopenb ropranu. Mojenb, MOACHSIONMAs MEXaHU3M BlIoXa U Bbioxa. [Ipuémel onpeneneHus
MIPOXOJIMMOCTH HOCOBBIX XOJIOB Y MaJIEHbKUX JieTel. Pojib pe30HaTOpPOB, YCHUIMBAIOIINX 3BYK.

OneIT 0 00HAPYKEHUIO YIJIEKUCIIOTO T'a3a B BbIIBIXaeMOM Bo3Ayxe. 3MepeHue Ku3HeHHOU
E€MKOCTH JIErKuX. [ [puéMbI NICKyCCTBEHHOTO AbIXaHUS.

JlaGopaTopHble M MpaKTHYECKHE PadOThI

N3mepenne oOxBaTta TPyAHOW KIETKHM B COCTOSHMM BIOXa U BbiAoxa. (DyHKIMOHAIbHBIC
MpoOkI C 3aJIePKKOM AbIXaHUS HA BIOXE U BBIJOXE.

Pasznea 8. IlumeBapenne

[TuieBsie TMPOAYKTHI W MHUTATENbHBIE BEIIECTBA, UX POJIb B OOMEHE BEIECTB. 3HAUCHHUE
nuieBapenns. CTpoeHre W (PYyHKIUU MUIIEBAPUTEILHOW CHUCTEMBI: MUILEBAPUTEIbHBIA KaHAI,
MUIIEBApUTEIIbHBIC Kelie3bl. [luieBapeHre B pa3iIWyHbIX OTJAENaxX MUIIEBAPUTEIBLHOIO TPAKTa.
Perymsiiust nesaTenbHOCTH MUIIEBAPUTEIBHON cCUCTeMbl. 3a00JIeBaHUsI OPTAHOB MHUIIIEBAPEHUS, UX
npodunaktuka. ['urueHa opraHoB nuiieBapeHus. [IpemynpexaeHue >XKemyJa0yHO - KHIIEUHBIX
nH(pEeKInii U reIbMUHTO30B. JloBpaueOHass MOMOIL TP MHIIEBBIX OTPABICHUSX (HA Npumepax
cmamucmuku 3abonesaemocmu Hacenenus PX owcenyoouno — KuuwieuHviMu 3a0601e8aHUAMU,
0COOEHHO CPpeoU WKOIbHUKOB).

JdeMoHcTpanus

Topc yenoseka.

JlaGopaTopHble M NpaKTHYECKHE PAdOTHI

JleiictBue (QepMeHTOB cltoHbI Ha Kpaxmay. CaMOHaOMIOJIeHUs: OINpeiesieHue MOJI0KEHUs
CJIFOHHBIX JK€JE3, IBUKEHUE TOPTAHU IPH IJIOTAHUH.

Pa3nen 9. O0MeH BemecTB M JHEPTrUHA

OOMeH BeIecTB U SHEPTUU— OCHOBHOE CBOMCTBO BCEX >KMBBIX cymiecTB. [lmacTuueckuii u
sHepreTuueckuii oomMeH. OOMeH OenKOB, JKUPOB, YIJIEBOAOB, BOJAb M MHUHEPAIbHBIX COJCH.
3aMeHHMbIE M HE3aMEHHMbIE aMUHOKHUCIIOTHI, MUKPO U Makpod3jeMeHThl. Poib (epMeHTOB B
oOMeHe BemecTB. Butamunbl. DHepro3aTparsl 4eloBeKa U MUIEBON panroH. HopMbI U pexum
nutanus. OCHOBHOM W o0mmii oOMeH. OHepreTudeckas €EMKOCTh THIIU(Pacuémor
9Hepeemu4ecKux 3ampam y wKkoavHukos PX, 3anameix pasnuuHvimu euoamu 0esmenbHOCmu).

JlaGopaTopHble M MpakKTHYECKHE PadOTHI

YcTaHOBJIEHHE 3aBUCUMOCTH MEXJY HArpy3Koil M YPOBHEM HHEPreTH4eckoro oOMeHa IO
pesynbrataMm  (QYHKIIMOHANBHON TPOOBI C 3aJep’KKOW JIbIXaHUA JI0 U TOCIE HarpysKH.
CocraBiieHre TUIIEBBIX PALlMOHOB B 3aBUCUMOCTH OT YHEPro3arpar.

Paznen 10. IlokpoBHble opranbl. TepmoperyJasinusi. Boineaenue

Hapyxubie mokpoBsl Tena uenoBeka. Ctpoenue u pynkuun koxku. Hortu u Bomocwl. Poib
KO B OOMEHHBIX Ipolieccax. Penentopsl koxu. YdacTue B TEIIOPETYJISIUU. YXO/I 332 KOXKEH,
HOTTSMH M BOJOCAaMU B 3aBUCHMOCTH OT THUIA KOXHU. [ 'uruena onexnel U o0yBu. [IpuumHbI
KOXHBIX 3a0oneBanuii. ['pubOkoBbie U mapa3uTapHble 00Je3HU, MX NPOGUIAKTUKA U JICYCHHE Y
JIEpMaTOJIOTA(HA NpumMepax CmamucmuKku KOoXCHblX 3abonesanuti 6 PX, ocobenno cpeou
WKOTbHUKOB). TpaBMsr: 0KOT'H, 0OMOpOXKEHHUS. Tepmoperynsaius opraHusma.
3akanuBaHue. (Brusanue npupooHo — KIUMamuyeckux yciosuil Xakacuu Ha 300p06ve HACeleHUs
pecnybauxu). JloBpaueOHas momoib mpu o0IeM oxiaxaeHuu opranusma. [lepBas momornis npu
TEIUIOBOM M COJIHEYHOM yJapax. 3Hau€HHE OPraHOB BBIIEIEHUSA B IMOJIEPKAHUU TOMEOCTa3a
BHYTPEHHEW cpeabl opranui3ma. Opranbl MOYEBBIICIUTEIBHON CHUCTEMBI, HX CTPOCHHE U
¢ynkmuu. Crpoenuen pabora mouek. Hedponsl. IlepBuunas m xoHeunas moua. 3aboseBaHUs



OpraHOB BBIACJIUTEIBHOM CHCTEMBl M WX NPEIYyNPEKICHUE(HA NpuUMepax Ccmamucmuxy
3a001e6aHuUll Op2anHos 8bloeUumenbHol cucmemol 8 PX, ocobenno cpeou wkonvHukos).

JemMoHcTpanus

Penbednas tabnuma «CtpoeHue koxu». Mojenb mouKu.

Penvednas tabnnua «Opranel BHIIEICHUS.

JlaGopaTopHble M MpaKTHYECKHE PadOThI

CamoHaOmt0IeHUs: PACCMOTPEHUE MO/T JIYTION ThUIbHOU U

JIATOHHOW MOBEPXHOCTHU KHUCTH.

Onpenenenrie TUNA KOKU C TOMOIIbIO OyMa)XHOU caj(eTKH.

Onpenenenrie COBMECTUMOCTH IIAMITYHSI C OCOOEHHOCTSIMU MECTHOU BO/IBI.

Pazgen 11. HepBuas cucrema

3HaueHHE HEPBHOW cucTeMbl. Mo3r u ncuxuka. CTpoeHne HEpPBHOM CHCTEMBI: CIMHHOM H
TOJIOBHOW MO3T — IIEHTpajbHasi HEPBHAsI CUCTEMa, HEPBBI U HEPBHBIE y3Jbl— Mepudepuyeckas.
Crpoenue U QpyHKIMU CIMHHOTO Mo3ra. CTpoeHue Troi10BHOro Mo3ra. dyHKIMK npo10JiroBaToro,
CpPEIHEro Mo3ra, MocTa U Mo3xkeuka. [lepennnit Mmo3r. @yHKIMM MPOMEKYTOYHOTO MO3Ta U KOPBI
Ooonpmmx mnonymapuil. Crapags W HoBas Kopa OOJBIIMX TMOJYIIApUA TOJOBHOIO MO3ra.
AHaANIUTHUKO - CHHTETHYECKAas U 3aMbIKaTeIbHasi GYHKIIUU KOPbI OOIBIIUX MOTYIIapUil TOJIOBHOTO
Mo3ra. Jloau OoNbIIMX MONyHIapUil UCEHCOpPHBIE 30HBI KOpbl. COMAaTHUECKU W BEreTaTUBHBIN
OTJieN bl HEpBHOM cucTeMbl. CUMIATUYECKU U MapacUMIAaTUYECKUN MOJOTIEIbl Bere TAaTUBHOM
HEPBHOM CHUCTEMBI, UX B3aUMOJICHCTBHUE.

JdemoHcTpanus

Mopeinb roJ0BHOTO MO3ra YeJ0BeKa.

JlaGopaTopHble M NpaKTHYECKHE PAdOTHI

[TanprieHocoBass mpoba U OCOOEHHOCTH JBMKEHUHM, CBS3aHHBIX C (QYHKUMAMH MO3XEYKa U
CPEIHEro Mo3ra.

Pedrexcol mpoaoaroBaToro u CpeiHero Mo3ra.

tpuxoBoe pa3gpakeHUE KOXKU —  TECT, ONPEHEIAIOINA U3MEHEHHWE TOHyca
CUMIIATUYECKOTO M MApaCUMIATHYECKOIO OTAEJIIOB BET€TATUBHONM HEPBHON CHCTEMBI IIpU
pa3ipaxXxeHuu.

Paznen 12. Anaauszaropbl. Opranbl 4yBCTB

AHanu3aTopbl W OpraHbl YyBCTB. 3HAUEHHE aHAIU3aTOpPOB. JlOCTOBEPHOCTH MOIy4YaeMOU
uHpopmanuu. Vmmo3un U ux Koppekuus. 3pUTelbHbIN aHanu3atop. [lojoxkeHue u cTpoeHue
ria3. XoJ Jiyuei depe3 mpospadyHyro cpeay riaza. Ctpoenue u GyHKuuu ceryaTku. Kopkopas
4acTh 3PUTENBHOrO aHanu3atopa. buHokynspHoe 3penue. ['uruena 3penus. [IpenynpexneHue
TJIa3HBIX OOJIe3HEH, TpaBM TUa3a(Ha npumepax cmamucmuku 3abonesanuii 3penus 6 PX,
ocobenHo cpedu wkonbHukos). llpenynpexaeHue 6IU30pyKOCTH U AalbHO30pKocTU. Koppekius
3penus. CiyxoBoit aHanuzatop. 3HaueHue ciayxa. CtpoeHne u GyHKIIUU HAPY>KHOTO, CPETHETO U
BHYTpeHHero yxa. Penenrtopsl ciyxa. KopkoBasg wacTh ciayXoBOro aHanusatopa. |uruena
opraHoB ciyxa. [IpUyuHBI TyroyxocTh U TIOyXOThl, UX MPEAYNPEKICHUE(Ha npumepax
cmamucmuxu 3abonesanuti ciyxa 8 PX, ocobenno cpeou wxonvuuxos). Opranbl paBHOBECHS,
KO>KHO - MBIIIICYHOH YyBCTBUTEILHOCTH, OOOHSHUS M BKyCa U UX aHAINU3aTOpbl. B3aumopeiicTeue
aHaJIM3aTOPOB.

JdemoHcTpanus

Mogenu rnaza u yxa. ONbIThl, BRISBISAIONIME (QYHKIMHU Pady HOH OOOJIOUKH, XPYCTalIMKa,
MaJI04eK U KOJIOOYEK.

JlabopaTopHble M NpaKkTHYeCKHe PadoThI

OmnbITH, BBISIBIAIONINE WIUTIO3UH, CBSI3aHHBIE C OMHOKYJISIPHBIM 3pEHHEM, a TaKKe 3pUTENbHBIE,
CIIyXOBbI€, TAKTUJIbHBIE UILTIO3HUH.

OO6HapykeHue CIeTnoro MaTHa.

OrmpezenieHrie OCTPOTHI CIyXa.



Pa3zgen 13. Boiciiasi HepBHAsl AeSITEJIbHOCTb.

IHosenenue. Ilcuxuka

Bxnan oTedecTBEHHBIX YUEHBIX B Pa3pabOTKy yY€HUsS O BbICIIEH HEPBHOM AeATeNbHOCTH. M.
M. Ceuenos u W. I1. [1aBnoB. OTKpbITHE LIEHTPAIBHOIO TOPMOKEHUS. be3ycoBHbIE U YCIOBHBIE
pednekcol. be3ycioBHOE U yCIOBHOE TOPMOXKEHUE. 3aKOH B3aUMHON MHIYKIUU BO30YXKICHUS
TOPMOKEHHs. YueHne A. A. YXTOMCKOro o AOMHHaHTE. BpoXn€HHBIE MPOrpaMMbl IOBEICHUSA:
0e3ycnoBHbIE pedIieKChl, NHCTUHKTHI, 3anedatieHue. [IpnoOpeTéHnble mporpamMmbl MOBEICHUS:
YCIIOBHBIE pe(dIIeKChl, paccylouHas JesATeNbHOCTh, JUHAMHYECKHI cTepeoTurl. buonoruueckue
put™bl. Con u OGoxapctBoBanue. Cramuu cHa. CHoBuaeHus. OCOOEHHOCTH BBICIIEH HEPBHOU
JIeSITEIbHOCTHU YEJIOBEKa: peub U CO3HAHUE, TPYy10Bas AesTesIbHOCTh. [loTpebHocTu moaei

U )KMUBOTHBIX. Peub Kak cpencTBO OOIIEHHS U KaK CPEJCTBO OPraHU3alliyd CBOETrO MOBEACHUS.
BuewmHsas u BHYTpeHHsi peub. Ponb peuun B pa3BUTUM BBICIIMX TCUXMYECKHX (PYHKIIHI.
Oco3HaHHble AeiCTBUS M HMHTyHlMs. [lo3HaBarenbHBIE NPOLIECCHI: ONIYIIEHHE, BOCIPUSTHE,
Mpe/CTaBleHusl, NaMsaTh, BOOOpakeHue, MblluieHue. BoneBble neilcTBus, moOyauTenbHas |
TOpMO3Hasi (QYHKIMHU BOJM. BHyIIaeMoCTh M HEraTWBH3M. DMOLMU: SMOLIMOHAIbHBIE PEaKIUH,
OMOIIMOHAIBHBIE  COCTOSIHUS W OMOIIMOHAJbHBIE OTHOIICHUS (YyBCTBA) (nposedenue
AHKemuposanusi cpeou WKOIbHUKO8 20podckux wkon ¢ PX). Buumanue. ®dusnonoruveckue
OCHOBBl BHMMAaHHsA, €ro BUJAbI U OCHOBHbIE cBOWcTBa. lIpuumHbl paccesHHocTH. Bocnuranue
BHUMAaHUSI, MaMsITH, BOJIU. Pa3BuTne HaOII0aTeIbHOCTH M MBILIUICHHUSL.

JdeMoHcTpanus

besycnoBHble U yciOBHBIE pediiekchl uenoBeka (M0 METOLY PEUeBOro MOJKPEIUICHHUS ).
JIBoMiCTBEHHBIE H300paAKEHUS.

Nnmro3um ycraHoBKU. BrinosHeHne TecTOB Ha HaOII01aTENbHOCTh U BHUMAaHUE, JIOTHYECKYIO
Y MEXaHUYECKYIO MMaMATh, KOHCEPBATU3M MBILUICHUS U IIP.

JlaGopaTopHble M NpaKTHYECKHE PAadOTHI

BripaGoTka HaBbIKa 3epKajJbHOTO MUChMa Kak MpUMEp pa3pylIeHUsi CTaporo M BBIPAOOTKU
HOBOTO JUHAMUYECKOI'O CTEPEOTHIIA.

N3menenne wuncna kosnebanuii oOpaza yceu€HHOM MNHpaMUIbl TPH HENPOU3BOIHHOM,
IPOM3BOJLHOM BHUMAHUU U MPU aKTUBHOU paboTe C 0OBEKTOM.

Paznen 14. ’Kesie3bl BHyTpPeHHel cekpeunu (3HIOKPUHHAS CHCTEMA)

XKene3pl BHemIHEH, BHYTpEHHEH U CMeIIaHHOM cekpeuuu. CBOHCTBA TOPMOHOB.
BzaumogeiictBue HEpBHOM W TyMOpalibHOM perynsiuuu. [IpomMexyTOYHbId MO3T W OpraHbl
SHJIOKPUHHOW cucTeMbl. [ OpMOHBI THMO(HU3a U MIMTOBUIHON >KEJNe3bl, X BIUSIHHUE HA POCT U
paszButHe, oOMeH BemiecTB. ['OpMOHBI TOJOBBIX JKENE3, HAAMOYSUHHUKOB U TOJKEITYIOYHOM
xkene3bl. [IpuuuHbl caxapHoro nauabera(Ha npumepax cmamucmuku 3a0071e8anull SHOOKPUHHOLL
cucmemwl 8 PX, ocobenno cpeou wikonbHuKos).

JdemoHcTpanus

Mopnenbs depena ¢ OTKMIHOW KPBIMIKOW JIsS TMOKa3a MECTOMNoJokeHus rumnodusza. Mopaenb
rOpTaHU CO IUTOBUIHOM Kenne30i. Moenp noyek ¢ Haalno4YeYHuKaMH.

Pa3znen 15. UnauBuayajbHOe pa3BuTHE OPraHu3Ma

JKu3HeHHblE LMKIBI OpraHu3MoB. becnonoe u mosioBoe pa3mHoxkeHue. [IpenmyiiecTsa
MOJIOBOTO pa3MHOKEHMs. MyKcKas W JKEHCKas TMOJOBble cucTteMbl. CrepmMaTo30uIbl U
STTICKJICTKH. POJIb TTOJIOBBIX XPOMOCOM B OTpeziesieHnH moja Oyaymero pedénka. MeHcTpyauu
u nomwnonuu. OOpa3oBaHMe M Pa3BUTHE 3apOJbIIIA: OBYJSIUSA, OIJIOJOTBOPEHUE SUIICKICTKH,
YKpEIUIEHME 3apojplia B Marke. Pa3zButue 3aponplia M I10fa. bepeMEHHOCTb U POIBI.
buorenernueckui 3axkoH ['ekkenss— Mromepa U NpUYMHBL OTCTYIUICHHsS OT Hero. BiusHue
HapKOTE€HHBIX BELIECTB (Tabaka, ajlKorojs, HapKOTHMKOB) HAa PAa3BUTHE M 3/10POBbE 4YEJIOBEKA.
HacnencrtBeHHble U BpOKIAEHHBIE 3a00JIE€BAHUSA(HA npumepe CMAmucmuku HAcC1e0CmEeHHbIX



3abonesanutl 6 PX). 3aboneBanus, nepenatomuecs noiaoseiM nytém: CIIN]L, cudunuc u apyrue;
UX NpOQUIAKTUKA(HA npumepax cCmamucmuku 3a001e8anull, nepeoarujuxcs noi08blM Nymeém 8
PX). Pa3Butue pe6&nka nocne poxjaeHus. HoBopoxaEHHBIN U TPpyAHON peOEHOK, yXO/ 32 HUM.
[TomoBoe co3peBanme. buomormveckas W commaigbHas 3peENOCTb. Bpen paHHUX TOJOBBIX
KOHTAakTOB W aboptoB. MummBua um nudyHOCTh. TemmepameHT u xapakrep. Camoro3HaHWHeE,
OOIIECTBEHHBIA 00pa3 >KW3HHU, MEKIUYHOCTHBIC OTHOMICHUs. CTaJuy BXOXKJICHUS JIMYHOCTH B
rpymiy. WHTepechl, CKIOHHOCTH, CHOCOOHOCTH. BBIOOp JKM3HEHHOTO WYTU(HA npumepe
npogheccutl, nonyuaemvix 6 XI'V u xonnedxcax, mexnuxkymax 2opooos Yeprnozopcrka u Abaxaua).

JleMoHcTpanus

TecTsl, onpeAensomye TAT TEMIIEPAMEHTA.

COJAEPKXAHUE KYPCA 9 knacc
(66 wyacoB, 2 yaca B HEJICITIO)

Brenenue (1 yac).

MecTto kypca «OO0miast OU0NOrus» B CUCTEME €CTECTBEHHOHAYUHBIX JUCIUIUIMH, a TAaKXKe B
Oouonornueckux Haykax. Llenun u 3amaum Kypca. 3HaueHue mpeamMera JUisi TOHUMaHUs €IMHCTBA
BCETO0 KMBOT0, B3aUMOCBSI3U BCeX yacTel ormocdepsl 3eMiu.

Pa3znea 1. DBosonus s;kuBoro mupa Ha 3emie (21 gac).

Tema 1.1. MHoroo6pasue xuBoro mupa. OCHOBHbIE CBOMCTBA KMBbIX OPraHU3MOB (2
yaca).

EAvHCTBO XMMHYECKOro cOCTaBa >XMBOM MAaTepUU; OCHOBHBIE TPYMIbl XUMHYECKUX
AJIEMEHTOB W MOJIEKYJ, oO0pa3yroliue 3>KMBoe BemecTBO Ouocheprl. Kiierounoe crpoenue
OpraHu3MoB, Hacenstomux 3emiaro. OOMEH BEIIEeCTB M CAaMOPETYJSIHUs B OHOJIOrMYECKHX
cucreMax. (CaMOBOCHPOU3BEIICHHE; HACJIEACTBEHHOCTh M HW3MEHYMBOCTH Kak OCHOBa
CYILIECTBOBaHHUA KUBOW Marepuu. Poct u pazsutue. Pazapaxkumocts; hopmbl H30MpaTeNbHOM
peakIy OPraHU3MOB Ha BHEIIHUE BO3JECUCTBUSA. PUTMUUHOCTB MPOLIECCOB KUZHEIEATEIBHOCTH;
OMOJIOTMYECKUE PUTMbI U UX 3HaueHue. JIMCKPETHOCTh KUBOTO BEIECTBA U B3aMMOOTHOIICHUE
YacTH | 1IeJIOT0 B OMOocUcTeMaxX. DHEPro3aBUCUMOCTh KHUBBIX OPraHU3MOB; (POPMBI TOTPEOIICHHUS
SHEPTUH.

[apcTtBa XuBOW TpPHUPOABI; KpaTKas XapaKTEpPUCTHUKAa E€CTECTBEHHOM  CHUCTEMBbI
KJIaccuUKaluy KUBBIX OpraHu3MoB. BunoBoe paznooOpasue.

m JlemMoHCTpamus cxem CTPYKTYpbI HapCTB )KUBOM IPUPOIBIL.

Tema 1.2. PazBpuTHe 0HOIOTMH B 101aPBUHOBCKHI mepuoj (2 yaca).

Pa3BuTne Ouonoruu B J0AApBUHOBCKHI mepuol. ['ocmoAcTBO B HayKe MpeacTaBlieHui 00
«M3HAYATBHON 11e1ec000pa3HOCTH» M HEM3MEHHOCTHU KUBOW npupoiasl. Pabomer K. Jlunnes no
cucmemamuke pacmenuii u sHeusomuvix. deontoyuonnas meopus JK. B. Jlamapra®.

m JlemoHcTpanus. buorpaduu ydeHbIX, BHECIIUX BKJIAJl B Pa3BUTHE DBOJIIOIMOHHBIX HJICH.
Kuznb u gestenpHocTh JK. b. Jlamapka.

Tema 1.3. Teopus Y. /lapBuHa 0 NPOMCXOXKJAEHHMH BHIAOB IyTeM €CTECTBEHHOIO
oroopa (5 yacos).

[Ipennoceinku BO3HUKHOBeHUs yueHuss Y. [lapBuHa: JocTwxkeHUss B o0yiacTu
€CTECTBEHHBIX HayK, JKcrnenuiuoHHbli matepuan Y. [lapsuna. Yuenue Y. JlapBuna 00
HCKYCCTBEHHOM OTOOpE.

VYuenue Y. JlapBuHa O ecTecTBEHHOM oTOOope. Bua — snemeHTapHas 3BOIOLMOHHAS
enuHuIa. BeeoOmas MHAMBHUIyaNbHAS U3MEHYMBOCTh W M30BITOYHAS YHUCICHHOCTH MOTOMCTBA.
Bbopn0a 3a cymiecTBOBaHUE U €CTECTBEHHBIH O0TOOP.

m /lemonctpanus. buorpadus Y. Hdapuna. MapuipyT u KoHKpeTHble Haxoaku Y. JapBuna
BO BpeMsI ITyTEHIECTBUS Ha Kopadiie «buriby.

! KprI/IBOM B HaHHOﬁ IporpaMMe BbIJCIICH MaTepua, npezmaraeM},H‘/'I K U3YUYCHHIO B O3BHAKOMUTCJIbBHOM ILUIAaHEC.



Tema 1.4. Ilpucnoco0/ieHHOCTHL OPraHU3MOB K YCJOBHSIM BHEIIHeHl cpeabl Kak
pe3yJbTaT AeiCTBUS eCTECTBEHHOr0 0TO0pa (2 yaca).

IIpucnocobumenvhvle ocobeHnocmu Cmpoenus, OKpacky mena U NO8eOeHUsl HCUBOMHBIX.
3aboma o nomomcmee. Duzuonocuueckue adanmayuu.

Tema 1.5. Mukpo3soaromnus (2 yaca).

Buag kak reHeTMueckd H30JMPOBAHHAS CHCTEMA; PENPOAYKTHBHAS M3OJALMUS U €€
MexaHu3Mbl. [lonmynsiuonHas CTpyKTypa BHIa; SKOJIOTMYECKUE U TEHETUYECKUE XapaKTEPUCTUKHI
nonynsuui. llomynsimuss — »rneMeHTapHas 53BOJIOLMOHHAS eauHuna. [lyTm M ckopocTb
BHUJI000pa30BaHMsl; reorpauyeckoe 1 3KOJOrHYECKOe BUA00Opa30BaHNUE.

m /leMoHCTpauus cxeM, WUIIOCTPUPYIOIIUX Ipolecc TIeorpauueckoro BHI000pa30BaHUs;
KUBBIX PACTEHUM U KUBOTHBIX, TepOapueB M KOJUICKIIMM, MOKA3bIBAIOIINX WHIUBUIYATHHYIO
M3MEHYMBOCTH U pa3HOOOpa3ue COPTOB KYJIbTYPHBIX PACTCHUM U MOPOJ JOMAITHUX )KUBOTHBIX, a
TaK)K€ pe3yJbTaTbl MPUCIIOCOOIEHHOCTH OpPraHu3MOB K Cpele OOMTaHHUS U Pe3yJIbTaThl
BHUJI000pa30BaHUs.
m J[aGopaTtopHble U TPAKTUYECKHE PAOOTHI.

N3ydenne npucnocoOI€eHHOCTH OPraHU3MOB K cpejie OOUTaHus.

N3ydyenne u3MEHYMBOCTH, KPUTEPUEB BUJA, PE3YIbTATOB UCKYCCTBEHHOIO0 OTOOpa Ha cOpTax
KyJbTYPHBIX PAaCTCHUH.

Tema 1.6. Buosiornueckue nmocjeacTBus aganranuu. Makpossoawonus (3 yaca).

['maBHple HampaBi€HUs 3BOJIIOIMOHHOIO Ipolecca. buonornueckuii mporpecc u
ouonorunueckuii perpecc (A. H. Cesepuos). [lyTu noctmxkenus OMOJIOrHUECKOro IMporpecca.
OcHoBHble 3aKOHOMEPHOCMU JBONIOYUU. OUBEPSEHYUSl, KOHBEP2SEeHYUS, Napaiieiusm, npasuia
960II0YUU SPYNN OP2AHUZMOS.

PesynbTaThl 9BOMIOIMU: MHOrooOpasue BHJAOB, OpraHuyeckas LeJecooO0pa3HOCTb,
IIOCTENIEHHOE YCIIOKHEHUE OpraHu3aliu.

m JlemMoHCTpanusi IpUMEPOB TOMOJIOTUYHBIX W AHAJIOTMYHBIX OPraHOB, HUX CTPOCHUS U
IPOUCXOXJACHUS B OHTOTEHE3€; CXEMBbl COOTHOIIEHHUS MyTeW MPOTrpecCHUBHON OMOIOTHYECKOM
3BOJIIOLINY; MaTepuasgoB, XapaKTEPHU3YIOLUIUX MPEACTaBUTENEH KUBOTHBIX M PACTCHU,
BHECEHHBIX B KpacHyro KHUT'y M HaXOJAIIUXCS MO OXPAHOU rOCy1apCTBa.

Tema 1.7. Bo3HnkHoBeHHe KHU3HN HA 3emJie (2 gaca).

Oprannueckuii MUp Kak pe3yibTaT 3BOJIOLMU. BO3HMKHOBEHME M PAa3BUTHE KU3HU Ha
3emite. XuMu4ecKku, mpenononorndeckuit (Teopus akagemuka A. M. Onapuna), 6Moaoruyeckui
Y COLMAJIbHBIN 3Talbl Pa3BUTHUS KUBOW MATEPUU.

OWIOreHeTUYECKUe CBSI3U B KUBOM TMPUPOJIE; €CTECTBEHHAs KIACCU(UKAIMS >KUBBIX
OpraHU3MOB.

m JlemMoHCTpamusi cXeM BO3HHUKHOBEHHSI OJHOKJIETOYHBIX 3YKapHOT, MHOTOKJIETOYHBIX
OpraHU3MOB, Pa3BUTHS LIAPCTB PACTEHUMN U KUBOTHBIX.

Tema 1.8. PazButne xu3Hu Ha 3emuie (3 yaca).

PazButue xu3Hu Ha 3emMie B apXEHCKYIO U MPOTEPO30MCKYIO 3pbl. IlepBbie ciebl KU3HU
Ha 3emue. [losBieHHEe BCeX COBPEMEHHBIX THIIOB OECIO3BOHOYHBIX J>KMBOTHBIX. IlepBbie
XOpJioBbIe. Pa3BuTHE BOJHBIX pACTEHUMN.

PazButne xu3Hu Ha 3emiie B majieo30McKyto 3py. [losBieHne U 3BOMIOIUS CYXOMyTHBIX
pacteHuid. [lanmopoTHUKH, CEMEHHBIEC NMAIIOPOTHUKHU, T'OJOCEMEHHBIE pacTeHMs. BO3HMKHOBEHUE
MO3BOHOYHBIX: PHIOBI, 36 MHOBOIHBIE, TTPECMBIKAIOIIIHECS.

Pa3Butne >xu3HM Ha 3emiie B ME3030MCKYI0 M KaWHO30MCKyto J3pbl. llosiBneHue u
pacnpoCTpaHeHUE MOKPBITOCEMEHHBIX PACTEHUN. BO3HMKHOBEHME NTHI] U MIIEKOMHUTAIOIIUX.
[TosiBneHne u pa3BUTHE MPUMATOB.

[Ipoucxoxaenue denoBeka. MecTo uenoBeka B KUBOM mnpupojae. CucrteMaTtuyeckoe
noJjiokeHue Buga Homo sapiens B cucreMe »XHBOTHOrO Mupa. [Ipu3HaKu ¥ CBOWCTBA 4YeOBeKa,



ITO3BOJIAIOIIME OTHECTH €ro K Pas3IM4HbIM CHUCTEMAaTHYECKUM TpylIaM LapcTBa XKUBOTHBIX.
Craguu 5BOJIIOIMM YEJIOBEKA: JPEBHEMINN YeIOBEK, JPEBHUI YEIOBEK, IEPBbIE COBPEMEHHBIE
JIXOTN.

CaoiicTBa uenoBeka kak Ouosornueckoro Buna. llomymnsiuuonHas cTpykrypa Buaa Homo
sapiens; 4ejoBeYeCKUE Pachl; pacooOpa3oBaHME; SIHMHCTBO MPOUCXOXKACHUS pac. AHTHHAYyYHAs
CYIIHOCTh pacHu3Ma.

m JlemoHcTpamus pernpoaykuuii kaptuH 3. bypuana, orpaxaromux dayHy u diaopy
pPa3IMYHBIX 5P M TIEPHUOJOB; CXEM pA3BUTHUS LAPCTB KUBOM NPHUPOABI;, OKAMEHEJIOCTEM,
OTIEYATKOB PACTEHHM B JAPEBHUX IOpoJax. MOJAENH CKEJIeTOB YeIOBEKa W IMO3BOHOYHBIX
KUBOTHBIX.

m  OcHoBHble TOHATHUA. buonorusa. KuzHb. OCHOBHBIE OTJIWYHUSA JKUBBIX OPraHU3MOB OT
00BEKTOB HEXUBOH NPHUPOAbl. YPOBHM OpraHu3aluu xKuBoil maTepuu. OOBEKTHI U METOMAbI
u3ydyeHuss B Ouonoruu. MuorooOpasue >KUBOTO Mupa. OBomonus. Bua, nomymsmus; ux
kputepuu. boppba 3a cymiectBoBaHue. EcTecTBeHHBbI OTOOp Kak pe3ynbTar OOpbObI 3a
CYILIECTBOBAHNE B KOHKPETHBIX YCIOBUSAX Cpebl 00UTaHUs. «BoHbI KU3HW». MaKpo3BOIIOLHSL.
buonornueckuit mporpecc u Ouosormdyeckuii perpecc. IlyTu gocTKeHHS OHOJOTHYECKOTO
nporpecca; apoMopQo3bl, HAHOATANTalMu, oO0mas aereHepanus. Teopus akagemuka A. .
OnapuHa 0 IPOUCXO0XKACHUM XKU3HU Ha 3emie. PazBuTHe KMBOTHBIX U PACTEHUI B pa3jIU4HbIC
nepuosl cymectBoBanus 3emid. [locTeneHHoe ycnoxkHeHHe OpraHu3aluy U MPUCTIOCO0IeHNE K
YCIOBUSIM CpE€Ibl KUBBIX OpPraHMW3MOB B IIpolecce 3BOJOLMH. [IponcxoxaeHue yenoBeka.
JIBuKylue cuiibl anTpornoreresa. Poib Tpyna B mpoliecce nmpeBpaiieHusi 00e3bsiHbl B UeJIOBEKa.
Yenoseueckue pacsl, ux eAMHCTBO. KpuTnka pacusma.

B Ymenus. OOBSCHATH C MaTEPUATUCTUYECKUX TO3UIMI MPOIleCC BOSHUKHOBEHUS KU3HHU HA
3emile KaK eCTECTBEHHOE COOBITHE B IIETH 3BOJIIOIMOHHBIX MPe0Opa30BaHU MAaTEPUH B 1IEJIOM.

OOBACHIATH OCHOBHBIE CBOICTBA JKHMBBIX OpPraHM3MOB, B TOM YHCJE MPOLIECCHI
MeTaboIM3Ma, CaMOPETYIISIIINIO; MOHATHE TOMEOCTa3a Kak pe3yJibTaT HBOJIIOINH KUBOW MaTEPUH.

Hcnonb3oBaTh TEKCT y4eOHHMKA U APYruX y4eOHBIX MOCOOMI Al cocTaBlieHUs TaOull,
OTPaKAIOIIMX 3Talbl Pa3BUTHS KU3HU Ha 3eMJle, CTAHOBJICHUs 4esoBeKa. Mcmosib30BaTh TEKCT
ydyeOHMKa sl paboThl ¢ HATypaldbHBIMU OOBekTaMu. J[aBaThb apryMEHTHPOBAHHYIO KPUTHKY
pacusma.

m  MexnpeamertHele cBs3u. Heopranmueckas xumus. Kucinopon, Bogopon, yriepon, asor,
cepa, ochop u apyrue 3meMeHTH nepuoanydeckor cuctemsl [[. . MenpaeneeBa, ux OCHOBHBIE
cBorictBa. Oprannueckass XuMus. OCHOBHBIE TPYIIIbBl OPraHUYECKUX COEIAUHEHH. Du3Mka.
HNonuzupyroiiee H3IydyeHUE; TMOHATAE O J03€ U3JIy4YeHHUs U OHOJIOTHYECKOW 3aluTe.
Actponomus. Opranuszanus IUIaHETHbIX cucTeM. CoJiHeuHasi CHUCTeMa; ee CTpPyKTypa. Mecrto
wianetsl 3emist B Conneunoit cucteme. Mcrtopusi. Kynerypa 3anagnoit EBponsl xonma XV —
nepBoit monoBuHbl XVIl B. KynbTypa mnepBoro mnepuoma HOBOW uctopuu. Benmkue
reorpaduueckue OTKpBITHSI. JDKOHOMHUYEcKas reorpadus 3apyOexHbix cTpad. Hacenenue mupa.
I'eorpadus nacenenus mupa. @usznueckas reorpadus. MicTopus KOHTUHEHTOB.

Pa3zgen 2. CTpykTypHasi OpraHu3anus >KUBbIX Oprann3mos (10 yacos).

Tema 2.1. XumMnueckas opraHu3anus KjieTku (2 yaca).

DNeMEHTHBIA COCTaB KJIETKH. PacrpocTpaHeHHOCTh 2JIEMEHTOB, UX BKJIAJ] B 00pa3oBaHue
KUBOUW MaTepuu U 0OBbEKTOB HEXKUBOU MPUPOIBL. MaKpO3JIEeMEHThI, MUKPOAJIEMEHTHI; X BKIIA]] B
o0Opa3oBaHNE HEOPTAHUYECKUX M OPTAHUYECKUX MOJIEKYJ )KUBOTO BEIIECTBA.

Heoprannueckue MoJIEKyJbl JKABOTO BEIIECTBA: BOJA; XHMHYECKHE CBONCTBA U
O6uonorudeckass poiab. CoJdM HEOPraHMYECKHX KHUCIIOT, WX BKIAJ B OOECIeueHHE MPOIeCCOB
KHU3HECITSIILHOCTH U TOJJIEpKaHUE ToMeocTasza. Poyib KaTHOHOB M aHMOHOB B 00ECICYCHHH
MPOLIECCOB  KU3HEAEATEIbHOCTH. (OCMOC U OCMOTHYECKOE JIaBJIICHHE; OCMOTHUYECKOE
MOCTYTUICHUE MOJIEKYJI B KJIETKY.



Opranunyeckue MoJeKynbl. buonorndeckue moiauMepbl — O€IKH; CTPYKTypHas
opranuzanus. OyHKIUU OEJNKOBBIX MOJIEKyd. YriaeBoabl. CTpoeHHe M OUOJIOrMYecKas poJib.
XKupbl — OCHOBHOM CTPYKTYpPHBIM KOMIIOHEHT KJIETOYHBIX MeMOpaH U ucTo4yHuk sHepruu. JJHK
— MOJeKyabl HacineactBeHHocTH. Penyrummkamus JIHK, mnepemaua HacneacTBeHHOM
uH(popMalMM U3 NOKOJIEHHU B NokoisieHue. [lepenaua HacneacTBeHHON MH(OpMaMKM U3 A71pa B
uuromnasmy; tpanckpunius. PHK, crpykrypa u ¢pynkuun. Mapopmanuonssie, TpaHCIIOPTHEIE,
pubocomansubie PHK.

m /[lemoHcTpanmuss O0OBEMHBIX MOJENEH CTPYKTYpHOM oOpraHu3aldd  OHOJOTHYECKUX
MOJINMEPOB: OEIKOB M HYKJIEMHOBBIX KHUCIOT; UX CpPAaBHEHHE C MOJEISIMU HCKYCCTBEHHBIX
MOJIMMEPOB (TIOJTUBUHIIXJIOPHU).

Tema 2.2. O6MeH BellleCTB M MPeodpa3oBaHue JHePruM B KieTke (3 yaca).

OO6MeH BeleCTB M IMpEeBpallleHHe DJHEPruu B KIETKe. TpaHCIOpPT BEIIECTB Yepes
KJIeTouHyto MeMOpaHy. [luHo- u ¢arouuto3. BHyTpukiIeTOUHOE MHILEBAPEHUE W HAKOIJICHHE
SHEPTUU; pacllerieHne roKo3bl. buocunres 0enKkoB, )KUPOB U YIIIEBOJOB B KJIETKE.

Tema 2.3. Ctpoenne u pyHkuu kjierok (5 yaco).

[IpokapuoTnueckue KieTku; ¢popma U pasmepbl. CTpoeHHE LUTOIUIa3Mbl OaKTepUaTbHON
KJIETKH; OpraHu3auus Meraboinu3Ma Yy MpokapuoT. ['‘eHeTnyeckuid ammapatr OakTepHil.
Cnopoo6pazoBanue. PazmHoxenune. Mecto u poJib MPOKapHoOT B OHOIIEHO3aX.

Oykapuornyeckass Kierka. Lluromnmasma sykapuoTnueckol  KieTku. OpraHeiuibl
IUTOMIa3Mbl, MX CTpyKTypa W ¢yHkiuu. lLlutockener. BxiioueHus, 3HaueHHEe U pOJib B
MeTabonu3Me kieTtok. KierouHoe sapo — LEHTp YNpaBiCHUS KU3HEACSATEIbHOCTHIO KIIETKH.
CTpyKTypbl KJIETOYHOrO sifpa: sjepHas 000JI0OUKa, XpOMaTHH (IeTepOXpOMATHH), SAPBIIIKO.
OCOOEHHOCTH CTPOEHHS PACTUTEIbHON KIETKH.

Jlenenue kiaeTok. KieTku B MHOTOKJIETOYHOM opraHusme. [lonamue o oughghepenyuposxe
K1emoK MHO2OKIemoyYHo20 op2anusma. Mumomuueckuil yuxn: unmepgasza, peoyniuxayus JJHK;
MUmMo3, ¢azvl MUMOMUYECKO20 OeleHus U npeobpaszoeanusi Xpomocom, ONOIOTNIECKUH CMbICI U
3HayeHue Mwuro3a (Oecrosioe pa3MHOKEHHE, POCT, BOCIOJHEHUE KIETOYHBIX IOTEPh B
(U3MOIOTNYECKUX U MATOJIOTUYECKUX YCIOBHSIX).

Knemounas meopusi cmpoenus opeanusmos.

m /lemoHcTpanusa. IIpyHIMOMAIBHBIE CXEMBI YCTPOWCTBA CBETOBOIO M JJIEKTPOHHOIO
MHUKpocKona. CXeMbl, WUTIOCTPUPYIOIIKE METO/Ibl MpenapaTUBHON OMOXMMHUU U UMMYHOJIOTHH.
Mopnenn kietkn. CXxeMmbl CTpPOEHMS OpPraHOMAOB PACTUTEIBHOM M IKUBOTHOW KIIETOK.
Mukponpenaparbl KJIETOK pacTeHUM, >KUBOTHBIX M OJHOKJIETOYHBIX TIpuOOB. Durypsl
MUTOTHYECKOI'O JIEJICHUS B KJIETKaxX KOpEIIKa JyKa I10J MUKPOCKOIIOM M Ha cxeMe. Marepuainsl,
pacckasbIBaroIMe 0 OUorpadusIX yueHbIX, BHECUINX BKJIAJ B pa3BUTHE KIIETOUHOU TEOPHH.

m JlaGoparopHas pabora.

N3ydenne cTpoeHMs paCTUTENBHON U )KMBOTHOM KJIETOK 110 MUKPOCKOIIOM.

m OcHoBHble TmOHATHA. OpraHuyeckMe U HEOPraHWYECKHE BEIIeCTBA, OOpasyrouue
CTPYKTYpPHBIE KOMIIOHEHTHI KJeTOK. IIpokapuoThl: OakTepun U CHHE-3€JeHbIE BOJOPOCIU
(unanoOakrepun). DyKapHOTHUECKas KJIETKa; MHOT0O0Opas3ue 3yKapHoT; KIETKA OJHOKJIETOYHBIX
U MHOTOKJICTOYHBIX OpraHu3MOB. OCOOEHHOCTH PACTUTEIbHON M KMBOTHOW KJIETOK. Smpo u
LUTOIUIa3Ma — T[JaBHbIE COCTaBHbIE 4YacTU KJIeTKH. OpraHouJpl LUTOILIA3Mbl. BxirodyeHus.
XpomocoMmbl. Kapuotun. MUTOTHYECKHM I[UKJI; MHUTO3. DBHOJOTMYECKUNA CMBICI MHUTO3A.
ITonokeHus KIETOYHON TEOPUH CTPOEHUS OPTaHU3MOB.

m Yvenus. OOBSCHATH PUCYHKH M CXEMBbI, MpeAcTaBicHHbIE B ydeOHHKEe. CaMOCTOATEIbHO
COCTaBJIATH CXEMBI IIPOLIECCOB, IPOTEKAIOIINX B KIETKE, U «IIPUBS3BIBATH) OTIEIbHBIC UX JTaIlbl
K pa3M4YHbIM KJIETOYHBIM CTPYKTypaM. WimocTpupoBaTh OTBET IPOCTEUIIMMHM CXEMaMHU H
PUCYHKaMH KJIETOYHBIX CTPYKTyp. PaboTaTh ¢ MHKpPOCKONOM M HW3TOTOBIATH IPOCTEUIINE
rpenaparsl JUIsi MUKPOCKOIIMYECKOr0 UCCIIEN0BaHUS.

m Mexnpeamerssle cBs3u. Heopranuueckass xumus. Xumudeckue cBa3u. CTpoeHUE BEIECTBA.



OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. Opranndeckas xuMmus. [[puHUIunbl opraHuszanuu
OPraHWYECKUX COCAMHEHUN. VYTIEBOIBI, >XHUPbI, OENKH, HYKJICHMHOBBIE KHUCIOTHL. Du3nka.
CBoiicTBa KUJIKOCTEN, TEIJIOBBIC SIBICHUSA. 3aKOHBI TEPMOJUHAMUKH.

Paspnen 3. PasMHOKeHHe U HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB (5 4acoB).

Tema 3.1. PasMHoOkeHHe OpraHu3MoB (2 yaca).

CymrHocts ¥ (pOpMBI pa3MHOKEHUsI OpTaHU3MOB. becmnoiioe pa3sMHOXKEHUE pPaCTeHHU U
KUBOTHBIX. [lol0BOE pa3sMHOXKEHHE >KUBOTHBIX U PACTCHMM; 00pa3oBaHHE TMOJIOBBIX KIIETOK,
OCEMEHEHUE W OIUIOJIOTBOPEHHE. bHOIOTMYECKOe 3HAYEHHWE TMIOJOBOTO  PA3MHOMXKCHHS.
L'amemocenes. Ilepuoovi 00paszoéanus noI06bIX KIEMOK: DA3ZMHOMNCEHUe, pOCh, CO3pesaHue
(metio3) u ¢popmupoeanue nonogvix kiemox. OcobeHHocmu cnepmamozeHe3a U 0802eHe3d.
O1oa0TBOpEHHUE.

m JlemMoHCTpamusi IUJIaKaTOB, WJUTIOCTPUPYIOIIMX CHOCOOBI BETETAaTUBHOTO Pa3MHOXKCHHS
IIJIOJIOBBIX JIEPEBBEB M OBOIIHBIX KYJBTYP; MHUKPOMPENApaToOB SUILEKIETOK; ¢oTorpaduii,
OTpaXKaIOIIKNX Pa3HOOOpa3ue MOTOMCTBA Y OJIHOM Mapbl POAUTEICH.

Tema 3.2. UnauBuaAyaIbHOE pa3BUTHE Oprann3MoB (oHTOrenes) (3 yaca).

OMOpuOHanbHBIA — mepuoj,  pa3BUTUA. OCHOBHble  3AKOHOMEPHOCMU  OpOoONeHUs;
obpazosanue O0OHOCIOUHO20 3apoovluia — Onacmynvl. lacmpynayusa; 3aKOHOMepPHOCMU
obpazosanusi 08YClOUHO020 3apodbiuia — eacmpyinel. Ilepsuunsiii opeanocene3 u oanvHeuulas
oughgepenyuposxa mrawneu, opeanos u cucmem. IlocTIMOPHOHANBHBIN TEPHOJ Pa3BUTHUA.
®opMbl TOCTIMOPHUOHATILHOTO TIepuoa pa3BUTHs. Hempsimoe pa3BUTHE; MOJHBINA M HETOJHBIN
Metamopho3. buonorudeckuit cMpici pa3Butus ¢ Mmeramopdoszom. [Ipsmoe pazsutue. CtapeHue.

OO6111e 3aKOHOMEPHOCTH Pa3BUTHUS. boreHeTnyeckuii 3aKoH.

Cxo0ocmeo 3apooviweri u dMOPUOHATbHAA Ousepeenyus npusHaxkos {3zaxon K. bBapa).
buocenemuuecxkuti 3axkon (3. [lexxerv u K. Mrwanep). Pabomwi A. H. Cesepyosa 006
IMOPUOHATILHOU UBMEHUUBOCTIU.

m [lemoHcTpanusi TaOnuil, WUIIOCTPUPYIONIMX Mpoliecc MeTamopdo3a y UIEHHUCTOHOTHUX,
MO3BOHOYHBIX (KECTKOKPBUIBIX UM YENIyW4aTOKpPbUIbIX, aM@puOuii); TaOnuil, OTpakarolIux
CXOJICTBO 3apOAbIIICH MO3BOHOYHBIX >KMBOTHBIX, a TaKKe CXEM MpeoOpa3oBaHMsl OPraHOB U
TKaHel B ¢uioreHese.

m OcHoBHbIE NMOHATUSI. MHOT00Opasue GopM U pacpoCTPaHEHHOCTh OECHOIOTO Pa3MHOKECHHUSI.
buonornueckoe 3Hauenwe Oecrosioro pasMHOkeHHs. [looBoe pa3sMHOXKEHHE U €ro
Ouonormueckoe 3HaueHue. [ameToreHes; MeWo3 MW ero OMOJOTUYECKOE 3HAUYCHHE.
OmnonoTBOpeHUE.

m YmeHusa. OOBSCHATH Mpollecc Meio3a W JApyrue STambl 00pa30BaHHsS TMOJOBBIX KIETOK,
WCIIOJIb3YS CXEMbI U PUCYHKH U3 yueOHHKA. XapaKTepU30BaTh CYITHOCTh OECIIOIOro U MOJI0BOTO
Pa3MHOKEHHS.

m Mexnpenmernsie cBsi3u. Heoprannueckas xumust. OXxpaHa npuposl OT BO3ACHCTBUS OTXOA0B
XUMUYECKUX Mpou3BoAcTB. Duznka. DnekrpomarHuTHoe mnojie. MoHu3upylollee H3IydeHHE,
TIOHATHE O JI03€ UITYYCHHs B OMOJIOTUUYECKOM 3aIIuTe.

Paznen 4. HacieacTBEHHOCTh M H3MEHYMBOCTH Opranu3mMoB (20 yacos).

Tema 4.1. 3akoHOMepHOCTH HacJIeA0BaHUA NPU3HAKOB (10 yacos).

OTtkpbITHE I. Mennenem 3aKOHOMEPHOCTEN HacJIEJOBaHUsA IIPU3HAKOB.
['uGpumonorudeckuii MeTo 1 N3y4eHus HacIeACTBEHHOCTH.

I'enemuueckoe onpeoenenue noua.

['enoTun kak nenoctHas cucrema. B3anmoaencTBre aJUIENbHBIX U HEAJUIENbHBIX T€HOB B
ONPEACIICHUN ITPU3HAKOB.

m [lemoHcTpamusa. Kaptel xpomocom uenoBeka. PoIOCIOBHBIE BBIIAIOIIMXCSA IPEICTABUTEIICH
KyJIbTYPBl. XpPOMOCOMHBIC aHOMAJINU YeJIOBEKA U UX (PEHOTHITHUECKHUE MPOSIBICHHUS.
m JlaGoparopnas pabora.

Pemenve reneTnyeckux 3aj1a4 U COCTABIEHUE POJOCIOBHBIX.



Tema 4.2. 3aKoHOMEPHOCTH U3MEHYMBOCTH (6 4acoB).

OcHoBHbIe (HOPMBI UBMEHYUBOCTHU. | 'eHOTUIIMYECKasT U3MEHUUBOCTh. MyTanuu. 3HaueHUE
MyTalliid JUIsi TPaKTUKH  CEIIbCKOTO  Xo3fiicTBa U  OuorexHosoruu. KomOuHaTHBHAs
W3MEHYUBOCTh. DBOJIIOIIMOHHOE 3HAUCHUE KOMOMHATUBHON N3MEHUYNBOCTH.

deHoTUNUYECKAs, WX MOAU(UKAIMOHHAS, W3MEHYMBOCTh. PoOib ycloBuil BHENIHEH
Cpebl B Pa3BUTHUH U MIPOSIBIICHUH TPU3HAKOB U CBOWCTB.

m /lemoncTpanus. [Ipumeps! MoaupUKaMOHHON N3MEHYMBOCTH.
m JlaGopatopHas pabora.

N3yueHne n3MEHYUBOCTH.

[locTpoenne BapHallMOHHON KpUBOHM (pa3Mepbl JHCTbEB PACTEHUN, aHTPOIIOMETPUYECKUE
JAHHBIE YyYaIIUXCH).

Tema 4.3. Cesexkuusi pacTeHuil, ;)KUBOTHBIX U MUKPOOPraHnu3sMos (4 yaca).

Llenmpour npoucxoocoenus u MmHo2000pasus KyremypHulx pacmenui. CopT, mopoja,
mTamMM. MeToabl CEeNeKUUH PACTEHUH W >KUBOTHBIX. J[OCTMKEHHSI U OCHOBHBIC HAPaBIICHUS
COBPEMEHHOM CEJICKIMU. 3HAYCHHUE CEJIEKUMU Ui PAa3BUTHUS  CEIbCKOXO3AMCTBEHHOIO
MIPOU3BOJICTBA, MEIUIIMHCKON, MUKPOOHOJIOTHYECKOM U APYTHX OTPACiIe MPOMBIILICHHOCTH.

m JlemoHcTpanusi. CpaBHUTENBHBIN aHAIN3 NOPOJT JOMAIIHUX KUBOTHBIX U COPTOB KYJIBTYPHBIX
pacTeHuid W uX OUKUX mOpeakoB. Komiekuum W mpenapaTbl COPTOB KYyJbTYPHBIX PacTEHHIA,
OTJIMYAIOIIMXCS HANOOJbIIEH MII0I0BUTOCTBIO.

m OcHoBHble TIOHATHSA. ['eH. ['eHOTMIT Kak cucTeMa B3aMMOJECHCTBYIOIIMX T'€HOB OpraHu3Ma.
[IpusnHak, cBoicTBO, ¢eHOTHN. ['€HETHYECKOE OmMpeseieHUEe ToJia Y JKUBOTHBIX U PACTEHUH.
HacnencrtBeHHass M HEHAcleICTBEHHAas HW3MEHYMBOCThb. MyTalnMoHHasT M KOMOWHATHBHAs
U3MeHYUBOCTh. Moaudukanuu; Hopma peakuun. Cenekuusi; rudpuanzanus u oréop. ['ereposuc
Y NIOJIMIUIONUS, UX 3HaueHue. Copt, nopoja, ITaMM.

m YMmeHus. OObSICHATh MEXaHU3MBI NIEpeiauyl MPU3HAKOB U CBOICTB M3 MOKOJIEHUSI B TIOKOJICHUE,
a TaK)Ke BO3HUKHOBEHHUE OTIUYHM OT POAUTENHCKUX (OpM y TOTOMKOB. COCTaBIAThH MpOCTeHIIne
pPOJIOCIIOBHBIE M peliaTh TeHeThdeckue 3agaud. [loHMMaTh HEOOXOJUMOCTbh Pa3BUTHUS
TEOPETUYECKON TEHETUKM U TMPAKTUYECKON CeNEeKIUU sl TOBBIIEHUS 3()PEKTUBHOCTH
CEJIbCKOXO03UCTBEHHOTO MTPOU3BOJICTBA U CHUKEHHSI C€0ECTOMMOCTH MTPOJIOBOJIBCTBHUS.

m Mexnpenmerssle cBsizu. Heoprannueckas xumusa. OXxpaHa npupoasl OT BO3AECHCTBUS OTXOJ0B
XUMHYECKHX TMpou3BojAcTB. Opranuueckas xumus. CrpoeHne U (QyHKIMH OpraHUYeCcKUX
MoJIeKyJT: 6enku, HykienHoBble KuciaoTel (JJHK, PHK). ®usnka. J[MCKpeTHOCTH AIEKTPUIECKOTO
3apsana. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TeopuH. PeHTreHoBckoe m3inydyeHue. Ilonstue o
7103€ U3IYYCHUsSI 1 OMOJIOTUYECKOM 3aluTe.

Pa3znen 5. B3aumooTHomennst opranu3ma u cpeabl. OcHOBBI 3KoJ10ruu (4 4aca).

Tema 5.1. Buocdepa, ee crpykrypa n pynknuu (4 yaca).

buochepa — xuBas o6Gonouka manetel. CrTpykTypa Ouocdepol. Komnonenmoi
ouocghepwi: dcusoe sewecmso, UO0BOL COCMAs, pazHoodpasue U 6K1a0 8 buOMaccy; OUOKOCHOe
u Kocroe eewecmeo oOuocgepvr (b. H. Bepnaockuii). KpyroBopoT BemecTB B TMPHUPO/IE.
EcTtecTBeHHBIE COOOIIECTBA KUBBIX OpraHu3MoB. broreorieno3bl. KOMIIOHEHTHI OMOTEO1IEHO30B:
MPOYIIEHTHI, KOHCYMEHTBI, PEIYyLeHThl. bBHOIEHO3bI: BHAOBOE pPa3zHOOOpa3ue, IUIOTHOCTH
MOMyJISIUH, Oromacca.

Ab6uornyeckue ¢GakTopbl cpeibl. Pons TemmepaTypbl, OCBEHICHHOCTH, BJIXKHOCTH W
Ipyrux (GakToOpoB B )KU3HEACITEIILHOCTH CO001IecTB. IHTEHCUBHOCTH ACUCTBUS (haKTOpa CPEbl;
orpannuMBarOmuil  ¢paktop. BzaumoneiictBue (GakTOpoB Cpenbl, Mpeaesbl BBIHOCIHMBOCTH.
buotnueckue Qaxtopsl cpensl. llemn u cetu muTaHUA. IKono2UUecKUe NUPAMUObL. HUCel,
ouomaccwl, snepeuu. CmeHa 6norneHo30B. [IpuunHbl cMeHBI OMOLIEHO30B; (POPMUPOBAHKE HOBBIX
COOOIIeCTB.



@opMBbl B3aUMOOTHOILIEHUI MeX1y opraHu3mamu. [1o3UTHBHBIE OTHOIIEHUS — CUMOUO3:
MyTyajau3M, KooIlepamnus, KOMMEHCAaIUu3M. AHTHOMOTHYECKUE OTHOILIEHUS: XWIIHUYECTBO,
Mapa3uTu3M, KOHKypeHIMs. HelTpanbHbple OTHOIIEHUS — HEUTPAINA3M.

m JleMoHCTpauus: a) cxem, WUTIOCTPUPYIOIINX CTPYKTYpY OMocdepbl U XapaKTepU3YIOLUX
OTJIEJIbHBIE €€ COCTaBHBIE YACTH, TAOIUI BUJIOBOTO COCTaBa M pa3HOOOpa3us KUBBIX OPraHU3MOB
ouocdepsl; cxeM KpyroBOpoTa BEIIECTB B Mpupone; 0) KapT, OTPa)KaoIIUX T'EOJIOTHYECKYIO
HUCTOPUIO MATEPUKOB; PACIPOCTPAHEHHOCTH OCHOBHBIX OHWOMOB CYyIIH; B) AUAQUIHBMOB U
knHopuiabMa «buocdepa»; r) npuMepoB cCUMOHNO3a MPEICTABUTENICH PA3IUYHBIX LAPCTB KHUBOM
MPUPOBI.

IlepeyeHb npakTH4YecKux pador
. I3yuenue ycTpoiicTBa yBEIMUUTEIbHBIX TPUOOPOB U MpaBUIl pabOThl ¢ HUMU
. [IpuroroBnenne MuUKponpenapaTa KO>KUIIbl YEHTyH JyKa (MSIKOTH I1JI0/1a TOMATa);
. I3ydeHne opraHoB IBETKOBOT'O PACTEHUS
. BereraTuBHOE pa3MHOXKEHNE KOMHATHBIX PACTECHUN;
. I3ydeHne cTpoeHus CEMSIH OAHOOJIBHBIX U ABYAOJIbHBIX PACTCHUM
. I3ydeHne BHENIHEro CTPOEHUS XBOU, IIMILIEK U CEMSIH I'OJIOCEMEHHBIX PACTECHHUI;
. I3ydeHne BHENIHEro CTPOEHUS MOKPHITOCEMEHHBIX PACTEHUM;
. Onpenenenue MpU3HAKOB KJIacca B CTPOEHUN PACTEHUN;
. I3ydeHne BHENIHEro CTPOEHUsI HACEKOMOT0;
10. M3yueHne BHEUIHETO CTPOCHMSI U NIEPEIBIUKEHUS PhIO;
11. U3ydeHne cTpoeHus MO3BOHOYHOTO )KMBOTHOTO;
12. BeIsiBieHUE HAPYIIEHNs OCAaHKU U HAJIMYUS TUIOCKOCTOIINS;
13. Tloacuet nmyJibca B pa3HbIX YCIOBUSIX. M3mepenue apmepuanbHo20 0aneHus;
14. I3y4eHne KIETOK U TKaHEH PACTEHMI 1 KMBOTHBIX HAa FOTOBBIX MUKpOIIpENaparax;
15. BeIsiBIeHME U3MEHYMBOCTH OPTraHU3MOB;
16. BrisiBneHue npucnocoOiIeHuil y OpraHu3MoB K cpejie 00uTaHus (Ha KOHKPETHBIX
npuMepax).

OO\ L AW

O

Cnucok 3KCcKypceuit
1. Ocennue (3UMHUE, BECEHHUE) SIBJICHUS B )KU3HU PACTCHUHN U )KUBOTHBIX.

3. TemaTnuyeckoe NJIaHMPOBaHUE S5 KJACC

Ne ni/m HaumeHnoBanue TeMbl KosnmgecTBo vacos
1 BBenenue 6
2 Krnerounoe cTtpoeHmne opranu3mMon 10
3 apctBo bakrepuu 2
4 I{apctBo ['pulsbI 5
5} apctBo PacTenus 9
6 PeszepBHOE Bpems 2

Uroro: 34




TemaTHyeckoe IVIAHUPOBaHME 6 KJace

No ni/m HaumenoBanue TeMbl KonmmuecTBo yacos
1 CtpoeHne 1 MHOrooOpa3ue NOKPHITOCEMEHHBIX PACTEHUMN 14
2 XKuzHp pacteHuit 11
3 Knaccudukanms pactennit 6
4 [Tpupoanbie coobmecTBa 3

Uroro: 34
TemaTu4eckoe IIAHUPOBaHME 7 Kiacc

Ne ni/mm HanmeHnoBaHue Tembl KonnuecTBo yacos
1 BBencHue 1
2 [Ipocreiimme 2
3 MHOTOKJIETOUHBIC KUBOTHBIC 20
4 DBOJIOLUS CTPOCHUS U (PYHKUIUNA OPTraHOB U UX CUCTEM Y 6

KUBOTHBIX
5 buonenos 2
6 Peseps Bpemenu 3
Uroro: 34
TemaTH4ecKkoe IJIaHUPOBaHHe 8 KJacc

Ne n/m HaumenoBanue Tembl KonunuectBo yacos
1 Beenenne. Hayku, uzydaroniyue opraHu3M 4eJoBeKa 2
2 [TpoucxoxaeHue yeroBeKa 3
3 CtpoeHue opranmuzma 4
4 OnopHO-aBUTATEIbHAS CHCTEMA 7
5 BHyTpeHHs1s cpena opranm3mMa 3
6 KpoBeHocHas u muMbaTHyeCcKue CUCTEMBI 6
7 Jpixanue 4
8 [TumeBapenmne 6
9 OOMeH BeIecTB U YDHEPTUn 3
10 [TokpoBHbIe opransl. Tepmoperynsuus. Bolnenenue 4
11 HepsHas cucrema 5
12 Ananu3zatopbl. Opraibsl 4yBCTB 5
13 Bricuias HepBHas nedarenbHOCTh. [loBeneHue, ICUXrKa 5
14 DHJIOKpUHHAs CUCTEMA 2
15 NupuBuyansHOE pa3BUTHE OPraHU3Ma 5

4

Pe3zeps

Htoro: 68




TemaTrnuyeckoe maHupoBanue 9 Kiace

Ne i/t HanmenoBaHue TeMbl KoanuectBo yacoB
1 DBOJIONHS KUBOTO MUPA HA 3eMJIE 25
2 CtpyKTypHasi opraHu3anus KUBbIX OPraHU3MOB 12
3 Pa3mMHOXkeHNE ¥ MHIMBUIyaJIbHOE Pa3BUTUE OPTaHU3MOB 5
4 HacnenctBeHHOCTh M I3BMEHUHUBOCTH OPTaHU3MOB 20
3) B3anmooTHOmEHs opranusma u cpeabl. OCHOBBI 4

3KOJIOTHH

Hroro: 66
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