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Pa3gen 1. [losicHUTEIHLHAA 3aIIMCKA

Pabouast nporpamma no buonoruu juist 5-9 kiaccoB coctaBiieHa Ha OCHOBE:
- OyHIaMEHTAIBHOTO SiJpa CoJIepKaHus 00IIero o0pa3oBaHus;
- ®eepaibHOrO rOCYIapPCTBEHHOTO 00Pa30BaTENIbHOTO CTaHIapTa OCHOBHOT'O OOIIET0 00pa30BaHuUs;
- OcHOBHOI1 00pa3zoBaTeIbHON MPOrPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus;
- [IpumepHOM nporpaMmsl 110 bruosnoruun
Jlannas mporpamma mo y4deOHOMy mpeameTy «buonorus» ajii OCHOBHOW IIKOJbI COCTaBJI€HA Ha OCHOBE OCHOBHOM
oOpa3zoBatenbHOil TporpaMMbl MBOY «muneit Ne 88», (yHIaMeHTaNbHOTO sifipa colep:KaHus OOpa30BaHMs, U yYUTHIBAECT €€
OCHOBHBI€ LIETN U 33]Ia4H.
B mporpamMMe y4YuTBIBarOTCSI OCHOBHBIE HJAEU U MOJOXKEHUS pa3BUTUA U (POPMUPOBAHUS YHUBEPCAIBbHBIX YYEOHBIX
NENCTBUIA.
Hean: B paboueil mporpaMMe HalUIM OTPa)KCHHE IEIU U3y4YEeHHUs OWMOJIOTMU Ha CTYNEHH OCHOBHOTO OOIIEro oOpa3oBaHWS,
U3JIO)KEHHBIE B TOACHUTENbHOM 3amucke K Ilpumepnoil mporpamme mo Ouosoruu. llenu Oumosormyeckoro oOpa3oBaHUs B
OCHOBHOM 1IKOJIe (POPMYJIMPYIOTCS Ha HECKOJBKMX YPOBHSX: TJI00aJIbHOM, METANPEAMETHOM, JINYHOCTHOM M MPEIMETHOM, Ha
ypoBHE TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS COJEp)KaHUs MPEAMETHBIX nporpamm. ['1oOanpHble LEeau (OpMYyIUPYIOTCS C
YY4ETOM PacCCMOTPEHHsI OMOJOTUYECKOT0 00pa30BaHUsl KaK KOMIIOHEHTA CUCTEMbI 00pa30BaHMS B LIEJIOM, IO3TOMY OHHU SIBISFOTCS
HanOoJsiee OOUIMMU U COLMAIBHO 3HAYMMBIMU. C y4eTOM BBIILIEHA3BAHHBIX MOJAXO0JI0B IT00ANBHBIMU LEISIMH OHMOJOTUYECKOTO
00pa3oBaHUs SIBISIOTCS:
® coyuanuzayua o0y4aeMbIX KaK BXOXKJICHHE B MUP KYJbTYypbl U COLIMAIBHBIX OTHOIIECHHM, 0OecrieunBaroniee BKIIOUEHHUE
oOy4aromuxcsi B Ty WM UHYIO TPYIIY WIH OOIIHOCTh — HOCUTEINS €€ HOpPM, LIEHHOCTEH, OpUEHTAluil, OCBAaBAEMbIX B
IIpoLiecCce 3HAKOMCTBA C MUPOM JKUBOW ITPUPOLIBI;
® npuodueHue K 03HABATEIHLHON KYJIBTYpE KaK CHUCTEME MO3HABATEIbHBIX (HAYYHBIX) [IEHHOCTEH, HAKOTUICHUE 00I1IECTBOM
B c(hepe OMOOTHUECKON HAYKH;
® oOpueHmayusa B CHCTEME MOPAJbHBIX HOPM U LIEHHOCTEMN: MPU3HAHUE BHICOKOW LIEHHOCTH YKU3HH BO BCEX €€ MPOSIBICHUSIX,
3JI0POBBSI CBOETO U JPYTHUX JIIOJIEH; SKOJIOTHYECKOE CO3HAHUE; BOCIIUTAHUE JIIOOBH K MPUPOJE;



® pazeumue NO3HABATEIbHBIX MOTHMBOB, HAIIPABIICHHBIX HA MOJYyY€HUE HOBOTO 3HAHHUS O KUBOW MPHUPOJIE; MO3HABATEIbHBIX
KaueCTB JIMYHOCTH, CBA3AHHBIX C YCBOCHHMEM OCHOB HAyUHBIX 3HAHWM, OBJIAJICHUEM METOJIAMU HCCIIEIOBAHUS MPUPOJIBI,
(dbopMHUpPOBAHMEM MHTEIEKTYalbHBIX YMEHUN;

® o6nadenue KIIOYEBBIMU KOMIIETEHTHOCTSAMH: Y4Ye€OHO — TIO3HABATENbHBIMU, HH(GOPMAIIMOHHBIMU, IEHHOCTHO —
CMBICJIOBEIMU, KOMMYHUKATHBHBIMU;

e chopmuposanue y o0ydaromnxcs Mo3HaBaTeIbHON KyJIbTYpbl, OCBAMBAEMOI B IPOLIECCE MTO3HABATENBHON JEATEIBHOCTH, U
ACTETUYECKOM KYJIBTYPhl KaK CIOCOOHOCTH K AMOIIMOHATILHO-IIEHHOCTHOMY OTHOIICHHIO K 00bEKTaM >KMBOU MPUPOJIBI.

buonornueckoe o0Opa3zoBaHHE SBISETCS O00S3aTENILHOM W HEOThEMJIEMOM 4YacThio o0miero oOpaszoBaHusi. OOydeHwue
OMO0JIOTMY B OCHOBHOM IIKOJIE HAMPABJICHO Ha JOCTHKEHUE CIICTYIONIUX Yelell:
8 HaNpPagIeHuu TUYHOCMHO20 PA3GUNMUA:

® 3HAaHME OCHOBHBIX MPUHILMIIOB W TMPAaBWJI OTHOIIEHHWS K JKUBOW NPHUPOAE, OCHOB 3JI0pOBOrO oOpa3a >KH3HU H
3I0pOBbECOEPEraroIInX TEXHOJIOT U,

e peanu3alus yCTaHOBOK 37J0pOBOr0 o0pa3a >KHU3HH;

e c(opMUPOBAaHHOCTh MO3HABATEIbHBIX HHTEPECOB W MOTHUBOB, HANPABIECHHBIX HAa M3Y4YEHHE >KUBOM MTPUPOABL;
MHTEJUIEKTYaJIbHBIX YMEHUU (JI0Ka3blBaTh, CTPOUTH PACCYKIEHHUS, aHAIM3UPOBATh, CPAaBHUBATh, JEJaTh BBIBOJBI);
ACTETUYECKOTO OTHOILIEHUS K KUBBIM OOBEKTaM.

® 6 MemanpeoMemHoOM HANPABIEeHUU.!

® OBIAJCHHE COCTABIIAIONIMMU HCCIEIOBATENBCKOW W TMPOCKTHOW JEeSATENbHOCTH, BKIIOUas yMEHHE BUACTH MpoOJemy,
CTaBUTH BOIIPOCHI, BBIABUTATh THIIOTE3bI, JaBaTh OMPEICICHUS MOHITHIM, KIACCUPUIIUPOBATH, HAOIIOAATh, IPOBOANUTD
OTIBITHI, I€TIaTh BHIBOJABI M 3aKJIIOYEHHSI, CTPYKTYpPUPOBATh MaTepHall, OObSICHSTb, JJOKa3bIBaTh, 3AIUIIATH CBOU UJICH;

e yMmeHHue paboTaTh C Pa3HBIMU MCTOYHHKAMHU OHMOJOTHYECKON MHGOpPMAIMK: HAXOAUTh OMOJOTUYECKYI0 MH(OpMAIUio B
pa3IMYHBIX HWCTOYHMKAX (TEeKcTe Yy4YeOHWKA, HAYYHO-TIOMYJSIPHOM JUTepaTtype, OHMONOTHYECKUX CIIOBapsX U
CIIPaBOYHHUKAX ), AaHATTMU3UPOBATh U OLIEHUBATh MH(POPMALINIO, TPEOOPa30BbIBATH HHPOPMALIMIO U3 OHON (DOPMBI B IPYTYIO;

® CIOCOOHOCTH BBHIOMPATH IIEJIEBHIE M CMBICIOBBIC YCTAHOBKM B CBOMX JIEUCTBUSAX W IMOCTYIKAX MO OTHOIICHHWIO K YKHBOU
MIPUPOAE, 3A0POBBIO0, CBOEMY U OKPYKaIOLIUX;



¢ YMCHHC aJACKBATHO HCIIOJIB30BATh PCYUCBLIC CPCACTBA OJISA JUCKYCCHMHU M apryMCHTAlLlUU CcBOEH MMo3nunnn, CpaBHUBATDH
Pa3HbIC TOYKHU 3PCHUA, APTYMCHTHUPOBATL CBOIO TOYKY 3PCHUA, OTCTAUBATDb CBOIO ITIO3UIIUIO.

8 NPeOMemHOM HANPABIEHUU.!
1. B no3HaBareipHOU (MHTEIUIEKTYAIBHOM) chepe:

e BblJeJIeHUEe CYIIECTBEHHBIX MPU3HAKOB OHMOJOTHYECKHX OOBEKTOB (OTIMUUTEIBHBIX MPU3HAKOB >KUBBIX OPraHU3MOB;
KJIETOK U OPraHU3MOB PaCTEHMM, )KMBOTHBIX, TPUOOB, OaKTepuil, TUIIaHHUKOB; OpraHU3Ma YeJIOBeKa; BUIOB, SKOCUCTEM;
ouocgepsl) U nporieccoB (0OMEH BELIECTB U MPEBPAICHUE SHEPTUHU, TUTAHKUE, bIXaHUE, BbIJICIICHNE, TPAHCIIOPT BEUIECTB,
pOCT, pa3BUTUE, Pa3MHOXKEHUE, PETyJAlUs >KU3HEIEATEIbHOCTH OpraHu3Ma; KpyroBOPOT BELIECTB M IPEBpALICHHE
SHEPrUM B IKOCUCTEMAX);

® [pHUBeJleHUEe OKA3aTeIbCTB (ApryMEHTAIlMs) PpOJCTBA 4YEIOBEKAa C MIICKOMMUTAIONIMMH JKHUBOTHBIMH, B3aUMOCBS3H
YeNI0OBEKa M OKPYKAIOIICH CPEebl; 3aBUCUMOCTH 3/I0POBBS UYEIOBEKAa OT COCTOSHUS OKPYXKAIOIIEH Cpelbl; He0OOX0IUMOCTH
3aIUThl OKPYKAIOIIEH Cpeibl;

e coOJrogeHue Mep NPOoGUIAKTUKH 3a00JI€BaHUM, BBI3BIBAEMBIX PACTCHUSMH, >KMBOTHBIMHU, OaKTEpUsSIMH, TpuOaMu M
BUpYyCaMu; TpaBMaTui3Mma, cTpeccoB, BUU-undexnum; BpeaHBIX MNPUBBIYEK, HAPYIICHUS OCAaHKHU, 3PEHHS, CIyXa,
MH(EKIMOHHBIX U MPOCTYIHBIX 3a00JIE€BaHU;

o iaccupuUKalUs — OINpeIeJeHHEe NPUHAUIKHOCTH OWOIIOTUYECKUX OOBEKTOB K OMPEACNICHHOW CHCTeMaTHYeCKOU
rpymie;

e 00bsICHeHMe POJU OMOJIOTHM B MPAKTHUUYECKON NEATENbHOCTH JIOJCH; MecTa M POJM ueloBeKa B MPHUPOJE; POICTBA,
OOITHOCTH MPOUCXOXKICHHUS M DBOJIOIMH PACTCHUN M KUBOTHBIX (Ha MPUMEPE COMOCTABICHUS OTACIBHBIX TPYII); POIU
pPa3IMYHBIX OPraHMW3MOB B JKM3HM YEJIOBEKA; 3HAUYEHUS OMOJIOTMYECKOTO pa3HOooOpaszus il coxXpaHeHus Ouocdepsi;
MEXaHU3MOB HACJIEICTBEHHOCTH W HM3MEHYHMBOCTH, TMPOSBICHUS HACIEACTBEHHBIX 3a0O0JICBaHUN y dYellOBeKa,
BUI000pa30BaHUS U TPUCTIOCOOICHHOCTH;

® CHOCOOHOCTH pPa3jMyYaTh HA TAaOIUIAX YacTed M OpPraHOUJOB KJIETKH, OPraHOB U CUCTEM OPraHOB YEJIOBEKAa; Ha KUBBIX
o0BEKTaX W TaOJIMIIaX — OPraHOB I[BETKOBOTO PACTEHHs, OPraHOB M CUCTEM OPTraHOB >KMBOTHBIX, PACTEHHUN pa3HBIX



OTJIEJIOB, KUBOTHBIX OTAEIBHBIX TUIOB M KJIACCOB; HanOoJiee PacIpOCTPAHEHHBIX PACTEHUM M JOMAIHUX >KHUBOTHBIX;
ChEIOOHBIX U SAOBUTHIX TPUOOB; OMACHBIX VISl UETOBEKAa PACTCHHUM U KUBOTHBIX;

e cpaBHeHHMe OMOJIOTHYECKUX O0OBEKTOB, YMEHHE JIeNIaTh BHIBOJIBI U YMO3AKIIOUEHUS HA OCHOBE CPaBHEHUS;

e BbIsIBJeHHEe HM3MECHUYMBOCTH OPraHU3MOB; IMPHUCIIOCOOJIEHUI OpPraHM3MOB K Cpeie OOWTaHMs;, THUIIOB B3aUMOJCHCTBUSA
pa3HBbIX BUJIOB B 9KOCHUCTEME; B3aUMOCBS3EH MEXTy OCOOCHHOCTSIMHU CTPOCHHSI KIJIETOK, TKaHEH, OpraHOB, CUCTEM OPTaHOB
¢ UX QYHKIHUSIMHU;

e OBJIaJleHMe METOJaMH OHOJIOTHUECKOW HayKH: HaOJIOJeHHEe W OIMCaHHe OHMOJIOTUYECKHX OOBEKTOB; IOCTAaHOBKA
OMOJIOrMYECKUX OIBITOB U OOBSICHEHUE UX PE3YJIbTATOB.

2. B 116HHOCTHO-OpUEHTAIMOHHOU cdepe:
e 3HaHMe OCHOBHBIX MPABWJI MOBEJACHUS B IPUPOIC M OCHOB 3I0POBOT0 00pasa KU3HHU;
® aHAJM3 M OLlEHKA ITOCJICICTBHI IEATEILHOCTH YeJIOBEKA B MPUPOIe, BIUSHUE (DaKTOPOB PHCKa Ha 37J0POBHE YECIIOBEKA.
3. B cdepe Tpys10BO# AESITEIBHOCTH:
® 3HaHMe U c00.II0leHre TIPABIIT PadOTHI B KaOMHETE OMOJIOTHH;
e co0u0eHne MPaBuJ PadoTbl C OUOJOTMYECKUMHU TpHOOpaMH M HMHCTPyMEHTaMu (TperapoBajbHbIC WIJIbI, JIYIIBI,
MUKPOCKOIIBI).
4. B chepe dusznueckoit AesTeIbHOCTHU:

e OCBOEHHE NPHEMOB OKA3aHUsI NMEPBOW NMOMOINM TIPH OTPABICHUW SIOBUTHIMH TPUOAMU W PACTCHHUSAMH, YKycax
JKUBOTHBIX, MPOCTYJIHBIX 3a00JIEBaHUAX, 0KOTaX, OOMOPOXKEHUSX, TpaBMaX, CMACEHUH YTOIAIOIIETO; PalMOHAIBHON
OpTraHM3alMH TPYJla U OT/ABIXA, BRIPAIIUBAHUS U PA3MHOKCHHS KYJIbTYPHBIX PACTCHUN M IOMAITHUX >KHBOTHBIX, yX0/1a 3a
HUMU; TIPOBEICHHE HAOIIOIEHUH 32 COCTOSTHUEM COOCTBEHHOT'O OpraHU3Ma.

5. B acrernyeckoit chepe:
® BbISIBJ€HHE CTCTUUECKHUX JOCTOMHCTB 0ObEKTOB KUBOU MPUPO/IBI.

B cootBercTBum ¢ bYIlom Ha n3ydeHue kypca 6uosioruu B 5-7 kiaccax Bwlaensercs 1 yac B Henmenmto, B 8 — 9 kiaccax - 2
qaca B HEJIEIIO.

B nanHoit mporpamme 1o OWOJIOTMM TPEIYyCMOTPEHBI 4Yachl, BBIHECEHHBIE B YacTh, (POPMUPYEMYIO YUACTHHUKAMH
o0pa30BaTeNbHBIX OTHOUICHWM, MPEAYyCMOTPEHHbIE Ha BBINOJIHEHWE TMPAKTUYECKOM YacTH MpPOrpaMMbl (BBIIOJHEHUE
MPAKTUUYECKUX U JJaOOpaTOPHBIX PaboT) TEKYIIEro KOHTPOJIS YPOBHS OMOJIOTHYECKOro o0pa3oBanus. B maHHON yacTu yueOHOTo



IUIaHa OTPAXEHbl pa3jMyYHble OpraHu3allMi Yy4eOHBIX 3aHATHH B COOTBETCTBHM C OOpa30BaTE€IbHBIMU TEXHOJOTHIMH,
UCIIOJIb3yeMble 00pa30BaTEIbHOM OpraHU3ALMEN: MPOEKTHBIE 3aJaHus, HUCCIEI0BAaTEIbCKHE IPOEKTHI, CAMOCTOSTEIbHBIE U
nabopaTtopHbie paboThl 00YYAIOMIUXCS U MpoYEe.
N3yuyenue Kypca OCHOBAHO Ha KJIACCHO-YPOUHOM CHCTEME C MCIOJIb30BAHMEM PAa3IUYHbIX (POPM U METOJI0OB OOyuYeHHUS, B TOM
yucie HUQpPoBbIX 00pa30BaTEIbHBIX PECYPCOB U CPEACTB MYJIbTUMETUNHOMN MOACPIKKH.

OO01as xapakTepuCcTHKA Yy4e0HOr0 npeamMera

[TocTpoeHne y4eOHOro cojiepKaHusl Kypca OCYIIECTBISIETCS OCIEA0BATENBHO OT OOIIEro K YaCTHOMY € YYETOM pealln3alun
BHYTPUIPEIMETHBIX U METaNpeIMETHbIX cBs3el. CopepxaHue Kypca HalpaBieHO Ha (POPMUPOBAHUE YHUBEPCATIBHBIX yU4E€OHBIX
JNEUCTBUM, 00ECIEeUMBAIOIINX PA3BUTHUE IO3HABATENIBHBIX M KOMMYHHUKATUBHBIX KadecTB JMYHOCTH. [Ipennaraemas pabouas
porpaMMa peaju3yercs B yYeOHHKaX OMOJOTHUU U y4eOHO — METOJMYECKUX MMOCOOUSIX, CO3aHHBIX KOJJIEKTUBOM aBTOPOB IOJ
pykoBoactsoM B.B. Ilaceynuka.

[IporpaMma 1o GMOJIOTUU CTPOUTCS C YUETOM CIEAYIOIIMX COAEPKATENbHBIX JTUHHIM:

1. MHoroo6pasue 1 3BOJIIOLNS OPraHUUYECKOTO MUPA;

2. buonorunyeckas mpupoja u COIalbHas CYITHOCTh YEIOBEKa;

3. YpoBHEBasi OpraHu3aIus )KUBOUH MPUPOIHI.

CopepxaHue CTPYKTYpUPOBAaHO B BHUIE Tpex pas3nesioB: <« KuBble opraHu3mbl»y, «YemoBek M e€ro 310poBbe», «OOmme
OMOJIOTUYECKHUE 3aKOHOMEPHOCTHY.

Paznen «KuBbie opranusmepy (5-7 Kiacc) BKIIOYAET CBEACHUS 00 OTIIMUMUTEIBHBIX MPU3HAKAX MUBBIX OPraHU3MOB, HX
MHOT000pa3nM, CUCTEME OpPraHMYeCKOro MHpa, PACTEHHsX, >KMBOTHBIX, Ipubax, Oakrtepusx u numaiHukax. ComepikaHue
pasziena MmpeacTaBICHO HAa OCHOBE SKOJOr0-3BOJIIOIMOHHOIO M (YHKLIHMOHAJIBHOTO MOJAXOJ0B, B COOTBETCTBUU C KOTOPBIMH
aKLUEHThl B M3YYEHHUU OPraHU3MOB IMEPEHOCATCS C OCOOEHHOCTEW CTPOEHHUS OTAEIBHBIX MpPEJICTaBUTENEd Ha pacKpbITHE
MPOLECCOB UX >KU3HENCATENIbHOCTH W YCJIOXKHEHHUS B XOJI€ 3BOJIOLUH, MPHUCIOCOOJICHHOCTH K cpeie OOWTaHus, pojiu B
HKOCUCTEMAX.

B pasnene «YenoBek u ero 310poBbe» (8 Kiacc) coaepkarcs CBEACHHMsSI O YesOBEKa KaKk OMOCOLMAIbHOM CYIIECTBE,
CTPOCHHH YE€JIOBEYECKOT0 OpPraHmM3Ma, Mpoleccax XU3HEACSTeNbHOCTH, OCOOCHHOCTSAX MCUXMYECKHX MPOLECCOB, COIHATIBbHOM
CYIIHOCTH, POJIU B OKPY’KAIOLIEN Cpele.

Conepxanue pazaena «OOmue Ononoruyeckue 3akoHoMepHocTH» (9 kiacc) 0000IIaroTCsl 3HAHUS U KU3HU M YPOBHSX
OpTraHM3aIlfH, PACKPBIBAIOTCS MUPOBO33PEHUYECKHE BOMPOCHl O MPOUCXOKACHUN U PA3BUTHUU KWU3HU Ha 3emiie, 0000IIaoTCs
yrayOJstoTCsl TOHATUS 00 SBOJIOLMOHHOM pPa3BUTHH OpraHu3MoB. OOywaroluecs 3HAKOMSTCS C OCHOBAaMM ITUTOJIOTHH,



TeHETHKH, CEJIEKIIUU U TeOpHH BOonnu. [lomydeHHbIe OMOIOTHYecKre 3HAHUS CITY’)KaT OCHOBOW MPH PACCMOTPEHUHU KOJIOTHH
Opranusma, MomyJysIuy, OuoleHo3a, Onocdepsl 1 00 OTBETCTBEHHOCTH YEJIOBEKa 3a JKU3Hb Ha 3eMIie.

N3ydyenne OwolormM 1O TpeiaraeMoidl IporpaMMe TpeAarnojiaraeT BeleHHe (DEHOJOTUYECKUX HaOIIOACHUH,
OINBITHMYECKOH M TPAKTHUECKOW paboThl. [ MOHMMaHMs YYallUMUCS CYIIHOCTH OHMOJIOTHUECKHX SBICHHWA B IPOrpaMMy
BBEJICHBI J1a0OpaTOpHBIE Pa0OTHI, IKCKYPCUH, JEMOHCTPAIIMU OIBITOB, MPOBEJCHUE HaOmoaeHnid. Bc€ 310 1aéT BO3MOXKHOCTH
HAINpaBJICHHO BO3/ICHCTBOBATh HA JIMYHOCTh YYAIIErocs: TPCHUPOBATh MaMATh, Pa3BUBATh HAOIIOIATEIBHOCTH, MBIILICHHE,
00y4aTh mpuéMaM CaMOCTOSITEIIbHON Y4eOHOH JesTeNbHOCTH, CIOCOOCTBOBATh PAa3BUTHIO JHOOO3HATEIFHOCTH M HHTEpeca K
IpEeIMETY.



Pa3nen 2. Conep:kanue yueGHOIro nmpeamera.

Paznen «7KuBble opranusmbp 5-7 kiace
buosorusi. Bakrepun, rpudbl, pacrenust
S kaace

BBenenue

buonorus — Hayka o xuBOHl mpupone. Metonbl uccienoBanus B Ouosornd. LlapcTBa Oakrtepuii, rpuOOB, pacTeHHl U
AKUBOTHBIX. OTIMYMUTENbHBIE TPU3HAKK >KMBOTO U HEXMBOro. CBs3b OpPraHU3MOB €O cpenod oOutanus. B3aumocBs3b
OpraHU3MOB B MpUPOJE. DKOIOrnueckue (HakTopbl U UX BIUSHUE HA KUBBIE OpraHU3Mbl. BiusiHue NesATeNbHOCTH YEJIOBEKa Ha
npupony, €€ oxpana. Ilpakmuueckue padbomuol

Denonocuyeckue HabOIIOOEHUsL 34 CE30HHBIMU USMEHEHUIMU 8 NpUpooe.
IKcKypcus

MHnozeoobpa3zue dHcusbix 0peaHu3Mo8, 0OCeHHUe A8NEeHUsL 8 HCUSHU PACMEHU U HCUBOMHBIX.

Tema 1. KiterouHoe cTpoeHHe OPraHU3MOB

YeTpolcTBO yBEIMUUTENBHBIX MPUOOPOB (JTyma, cBeTOBOM MHUKpockor). Knetka u e€ crpoeHue: o0oj0uKa, IUTOIIIa3Ma,
AJIpO, BAKYOJIH, TNIACTUIbI. KU3HEAEATENbHOCTD KJIIETKHU: IOCTYIJIEHUE BEUIECTB B KJIETKY (JAbIXaHUE, MUTAHUE), POCT, PA3BUTHE U
neneHue KIeTku. [lonsaTre «TkaHby.
Jlemoncmpayus

MuxkpornpenapaTsl pa3jJIuyHbIX PACTUTEIIbHBIX TKAHEH.
Jlabopamopnwie pabomut

VY cTpoiicTBO NyTbl U CBETOBOTr0 MUKpockona. [IpaBuiia paboTel ¢ HUMH.

H3yuenue knemok pacmenuii ¢ NOMOWbIO JYNbl.

[IpuroToBneHue nmpenapara KOXKHUILBI YENTYH JIYKA, PACCMAaTPUBAHUE €T0 TOJI MUKPOCKOIIOM.

IIpucomosnenue npenapamos u paccmampusanue nod MUKpPOCKONOM NAACMUO 6 KIemKax JUcCma 2100eu, niodoe momama,
PAOUHbBL, WUNOBHUKA.

Paccmampueanue nod Mukpockonom 2omogulx MUKponpenapamoes pasiuyHblx pacmumenbHblX mKaHell.

Tema 2. LHapcTrBo BakTepun



CrtpoeHue u KHU3HEACITeNbHOCTh OakTepuil. PasmHoxkenue Oaktepuil. bakTepuu, ux pojab B MPHUPOJAE M KU3HU UYEIOBEKA.
Pa3nooOpa3ue GakTepuii, UX pacIpOCTPAHEHHE B TIPUPO/IC.

Tema 3. IlapcTBo I'pudnl

['pubb1. O61Ias xapakTepucTuka rpudoB, UX CTPOCHUE U KU3HENeATeNbHOCTh. [nsanouynsie rpudsl. Che100HBIEC U STOBUTHIC
rpu6sl. [IpaBuna coopa chen0OHBIX TpUOOB M UX oxpaHa. [Ipodunaktuka orpaBieHust rpudamu. JIpoxKxKu, MISCHEBbIC TPUOHI.
['pulsbI- mapazutel. Posb rpr0oB B IPUPOE U KU3HU YETOBEKA.
Hemoncmpauusn

MyJisKY MI0I0BBIX TeJ NUIANOYHBIX TpuOOB. HatypasibHble 00BEKTHI (TPYTOBUK, P>KaBUMHA, TOJIOBHS, CIIOPBIHBS).
Jlabopamopnwie pabomut

Cmpoenue nio0os8wvix mejl WIANOYHbIX 2PUOOS.

CtpoeHue miecHeBoro rpuda Mykopa.

Cmpoenue opooicocell.

Tema 4. IlapcTBo PacTrenust

Pacrenns. boranunka — Hayka o pacteHusXx. MeToapl u3ydeHus: pacrenuid. O01as xapakTepUCTUKa pacTUTEIBLHOIO 1IAPCTBA.
MHoroo0pa3ue pacTeHuid, UX CBA3b cO cpenod obutanus. Pomb B Ouochepe. Oxpana pacrenuid. OCHOBHbBIE TPYIIbI PaCTEHUN
(BOogOpOCN, MXH, TJIaAYHBI, MAMIOPOTHUKH, TOJIOCEMEHHBIE, TOKPBITOCEMEHHBIE). Bogopocnu. MHorooOpasue Bojopociet, cpeaa
obutanus Bomopocieil. CTpoeHne OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX BoOJOpocieil. Poib Bomopocieilt B mpupoae U KU3HU
4esioBeKa, oXpaHa Bojopociied. JIumailHuku, uX CTpoeHue, pazHooOpasue, cpera oOWTaHUs, 3HAaYCHHE B MPUPOJIE U KU3ZHU
yenoBeka. Mxu. MHoroo6pasue MxoB, cpefja 0OUTaHusl, CTPOCHHE MXOB M UX 3HadeHue. [lanopoTHUKM, XBOIIM, TUIAyHBI, UX
CTpOE€HHE, MHOT0OOpa3ue, cpea OOMTaHUs, POJib B MPHUPOJAE U JKU3HMU YEJIOBEKa, OXpaHa PEIKUX BHUIOB. I'onoceMeHHbIE, UX
CTpOEHHE U pa3HoOOpas3ue, cpefa OOUTaHUsl, paclpOCTPAHEHUE T'OJIOCEMEHHBIX, 3HAUEHUE B MPUPOJE U >KU3HU YeJIOBEKa, UX
oxpaHa. [lokpeIToceMeHHbIE (IIBETKOBBIC) PACTEHHUs, UX CTPOCHHE M MHOroobOpasue, cpena OOUTaHMS, 3HAYEHUE I[BETKOBBIX
pacTeHull B IpUPOJE U KU3HU uenoBeka. [Iporcxoxaenne pacteHuil. OCHOBHBIE ATallbl pa3BUTHUSL PACTUTEILHOTO MUPA.
Jemoncmpauusn

['epGapnbie SK3eMIUIAPHI pacTeHui. OTIeYaTKH UCKOTIAeMBIX PACTCHUIM.
Jlabopamopnwie pabomut

CtpoeHue 3e1eHbIX BOJAOPOCIEN.



Crpoenue mxa (Ha MECTHBIX BUAAX)

CtpoeHune CnopoOHOCAILIErO XBOIIIA.

CtpoeHune COpOHOCAIETO MaroPOTHUKA.

CtpoeHue XBOU U HIMIIEK XBOWHBIX (Ha TPUMEPE MECTHBIX BUIOB)

buosaorusi. MHOroodpasue noKpbITOCEMEHHBIX PACTEHUH
6 kiacc

Tema 1. CTpoenne u MHOTo00pa3ue NOKPHITOCEMEHHBIX PACTEHHH

CrtpoeHue ceMsiH OTHOJOJIBHBIX U JIBYJOJIbHBIX pacTeHUil. Buabl KOpHEW U THUIIBI KOPHEBBIX CUCTEM. 30HBI (Y4aCTKH) KOPHSI.
Bunousmenenus kopueit. [lo6er. Ilouku m ux ctpoenue. Poct u pasButue nobera. Buemnee crpoenue nucta. Kierounoe
cTpoeHue nucta. Bunonsmenenus nuctbeB. Ctpoenue crediis. MHoroobpasue credneil. Bunonsmenenus noderos. LIBeTok u ero
ctpoenue. Couserus. [lnmonp! u ux knaccuduxanus. PacripoctpaneHue miofoB U CEMSH.

Hemoncmpayusn
BHeninee v BHyTpEeHHEE CTPOESHHUE KOPHSL.
CrpoeHue noyek (BereTaTUBHOW U T'€HEePaTUBHOM) U PACIOI0OKEHUE UX Ha CTeOIe.
CrpoeHnue nucra.
Maxkpo- 1 MUKpOCTpOEHHE CTEOIS.
Ctpoenue 1BeTka. PaznuyuHbie BUIBI COIBETHH.
Cyxue ¥ COYHBIE TIJIO/bI.

Jlabopamopnwie pabomut
CrpoeHune cemMsiH ABYIOJIbHBIX U OAHOIOJIBHBIX PACTEHUM.
Buas! kopHeii. CTepKHEBasi 1 MOYKOBATAsi KOPHEBBIE CUCTEMBI.
Kopnesou uexnuk u kopnegvie 6010CKuU.
Crpoenue nouek. Pacnionoxkenue noyek Ha creode.
Brympennee cmpoenue éemku oepesa.
Bunousmenennsie nmoberu (KOpHEBUIIE, KITyOSHbB, JIYKOBHUIIA).
CrpoeHue 1BeTKa. PaznuyuHble BUIBI COI[BETUM.



MHoroo0Opasue CyXux U COUHBIX IJI0/IOB.
Tema 2. )KusHb pacreHui
OcHOBHBIE TIPOLECCHl JKU3HENEATEIbHOCTH (IMUTAHUE, JbIXaHUE, OOMEH BEIIECTB, POCT, pPAa3BUTHE, PA3MHOKEHUE).
MuHepanpHOE H BO3AYIIHOE TUTaHue pacteHud. Porocunrte3. Jlpixanwe pacrenui. HWcmapenue Bozapl. Jlucromamn.
[lepeaBuxenue BOABI M MHUTATENbHBIX BelIeCTB B pacTteHud. [Ipopactanue cemsiH. CrnocoObl pa3MHOXKEHHS PACTEHUU.
Pa3smHOXeHHE CMOpOBBIX pacTeHuil. Pa3mMHOXXEeHHME TrojloceMeHHBIX pacTeHuil. [lomoBoe wu Oecmosioe (BEreTaTuBHOE)
Pa3MHOXKEHUE MMOKPBITOCEMEHHBIX PACTEHUM.
Hemoncmpavusn
OnbIThI, TOKA3bIBAIOIINE 3HAYEHUE BObI, BO3/1yXa U TEIUIA JJIsI TPOPACTAHUS CEMSIH.
[IuTanre NpOPOCTKOB 3aMIACHBIMU BELIECTBAMHU CEMEHMU.
[TomydyeHue BBITSHKKY XJI0poduiia.
[TornomnieHne pacTeHUsIMA YIJIEKUCIIOTO ra3a U BbIICJIICHUE KUCIOPO/Ia Ha CBETY.
O6pazoBanue kpaxmarna.
JIpIXaHUE pACTEHUMN.
Hcnapenne BOAbI JINCTHAMMU.
[lepenBuxeHue opraHMUYECKUX BEIECTB MO JyOy.
Jlabopamopuvie u npakmuueckue pabomul
IlepenBrkeHne BOIBI 1 MUHEPAJIBHBIX BELIECTB 110 APEBECUHE.
BereratnBHOE pa3sMHOKEHUE KOMHATHBIX PACTEHUM.
Tema 3. Knaccudpukauus pacrenui
OcCHOBHBIC CHCTEMaTHYECKHE KaTErOpUM: BHUJ, POJ, CEMEWUCTBO, KJIacC, OTJEN, IapCTBO. 3HAKOMCTBO C KJaccudukaiuen
1BeTKOBbIX pacteHuid. Kmacc JIBymonbHble pactenus. Knmace OnpHomonbHbie. Mopdosorudeckas XapakTEpUCTHKA CEMEUCTB
JBYJOJIbHBIX M OJHOJOJBHBIX. BakHeHIne CelbCKOXO3SIMCTBEHHbIC PACTEHUS, OMOJOTMYECKUE OCHOBBI WX BBIPAIUBAHUSA U
HAPOJHOXO3SIMCTBEHHOE 3HAUYCHUE.
Jemoncmpayusn
JXKuBble u repOapHbIE paCTCHHUS.
PaiiornpoBaHHBIE COPTA BAXKHENIINX CEIBCKOXO3UCTBEHHBIX PACTECHUM.



Tema 4. Ilpupoanbie cooduiecTBa
B3anMocBs3e pactenuit ¢ npyrumu opranm3dmMamu. CumOmo3. PacturenbHble cooOmiecTBa M uX TUIbI. Pa3Butne m cMeHa
PaCTUTENBHBIX COOOIIECTB. BiusiHue AesTeNbHOCTU YEIOBEKa HA PACTUTENIbHBIE COOOIIECTBA U BIUSHUE NMPUPOIHON Cpejbl Ha
YEJI0BEKA.
IKcKypcusn
Denonocuueckue HAOIO00EHUsL 34 8ECEHHUMU ABIEHUAMU 8 NPUPOOHBIX COOOWECMBaXx.

buoJsorus. ’/KuBorHsle.
7 kJ1acc

BBenenue

OO6mue cBeneHus: o0 >KMBOTHOM mupe. Mctopus pa3zButus 300510ruu. MeToabl u3ydeHus KUBOTHBIX. Hayka 30050rus u ee
cTpykTypa. CXOJICTBO M pa3N4Ms )KUBOTHBIX U pacTeHuil. CucTeMaTHKa )KUBOTHBIX.

Tema 1. Ilpocreiimue

MHuoroo0pa3ue, cpena u Mecta ooutanusi. OOpa3 KU3HU TOBEJEHUE. brolornueckue U 3KOJIOTUYECKUE OCOOEHHOCTH.
3HayeHue B MPUPOE U )KU3HU yelioBeka. KoloHuanbHbIe OpraHu3Mbl.

Hemoncmpauusn
MuxkporpenapatoB IPOCTEUIINX

Tema 2. MHOToOKJIETOYHBbIE ) KUBOTHbIE
becnio3Bonounsbie )xuBoTHBIE. Tum ['yOku. MHOroo6pasue, cpesa ooutanusi, oopas »u3Hu. buonornueckue u

HKOJIOTMYECKHE OCOOCHHOCTH. 3HaUE€HUE B IPUPOJIE U KU3HU YEJIOBEKA.
Tun Kumieunonosoctasle. MHOroo6pasue, cpeiaa oOutanus, o0pa3 KU3HU. bUONOrMYecKkue U 3KOJIOTHMYECKHE OCOOEHHOCTH.
3HaueHue B MPUPOJIE U )KU3HU YesloBeka. Mcuesaroiue, pekie U OXpaHsIeMble BUIBI.

Tuner ITnockue, Kpyruble, Kosbuatbie depBu. MHorooOpasue, cpena Mecra obutanus. OOpa3 KuU3HM UM TOBEJCHUE.
buonoruyeckre u 5KOJIOrMYECKHE OCOOEHHOCTH. 3HAUEHUE B MPUPOAEC M UeJIOBEKa.

Tun Mommocku. MuorooOpasue, cpena obutanus, 00pa3 *U3HH MOBeJeHNE. bruoiornueckue | SKOJIOTUYECKUE OCOOEHHOCTH.

3HaueHue NPUPOJIEC U KU3HU YEIOBEKA.



Tun Uraokoxkue. Muoroobpasue, cpena oOutanusi, o0pa3 *KU3HU U NOBeeHUe. bruonornyeckre u 3K0JI0rnueckre 0COOEHHOCTH.
3HaueHHE B IPUPOJIE U KU3HU YEJIOBEKA.
Tun Ynenucronorue. Kiacc Pakoobpasnsie. Muoroo6pasue. Cpena obutanus, o0pa3 >KM3HU U MOBeleHUE. buonoruueckue u

HKOJIOTMYECKHE OCOOCHHOCTH. 3HAaUE€HUE B IPUPO/JIE U JKU3HU YelloBeKa. Mcuesatomnye peikiue U 0XpaHsIeMble BUIBL.
Knacc ITaykooOpasnubie. MHoroo0Opasue. Cpena obutanus, oOpa3 >KU3HM M IMOBEAEHHE. bHojormueckue M 3KOJIOTHYECKUE
0COOCHHOCTH. 3HaueHue B Mpupoje U ku3Hu uenoBeka. Kimacc Hacekombie. MuorooOpasue. Cpena oOutanusi, 00pas KU3HU U
noBesieHre. buonornyeckue u 9KOJIOrHUYecKre 0COOCHHOCTH. 3HAUEHUE B MPUPOJIE U KU3HU YeIIOBEKA.
Hemoncmpauusn
MukponpenapatoB ruIpHI.
Pa3H000pa3HbIX MOJUTFOCKOB M UX PAKOBHH.
Mopckux 3B€311 U IPYTrUX UIVIOKOXKHX.

Jlabopamopnvie pabomul u npakmuueckue padomat
BHemiHee cTpoeHue 10K1€BOT0 YEPBS.
3HaKOMCTBO C pPa3HOOOpa3ueEM paKoOOpa3HBIX.
N3ydenue npencraBuTenen OTpsA0B HACEKOMBIX.
Tun Xopaoseie. Ilonrun becuepennsie. Kimace Jlannernuku. [loatun Yepennsie. Kiace Kpyrinopotsie. Haaknacce Peiobr.
Mmuoroobpasue: xpsiieBbie, KocTHble. Cpema oOuTaHus, o0pa3 >KW3HHM, TOBeAeHUE. buonmornyeckue M SKOJOTUYECKUE

0COOEHHOCTH. 3HAUCHHUE B IPUPOJIC U KU3HH uesioBeka. cuesatomue, peakue U OXpaHsIeMble BUIbI.

Kimacc 3emuoBomHbie. MHOroo0Opasue: Oe3Horme, XBocTaTblie, OecxBocThie. Cpema oOuTaHus, oOpa3 XHM3HH M IIOBEJICHHE.
buonorndeckue u HKOJIOTHUECKHE 0COOEHHOCTH. 3HAUEHUE B IPUPO/JIC U JKU3HU YesioBeka. lcueszaronue, peikue u oxpaHseMble
BU/IBI.

Kinacc Ilpecmbikarommuecsi. MHorooOpasue: siepuilbl, 3Med, udepenaxu, kpokoawiabl. Cpenga oOuTaHusi, 00pa3 >XU3HU U
noBejieHue. buonornueckne u SKOJOTUIECKUE OCOOEHHOCTH. 3HAYCHHUE B MPUPOJIE U KU3HU uesioBeka. Vcuesaromue, peakue u
OXPaHSEMbIE BUIBI.

Knacc IItumel. MaOroo6pasue. Cpena obutanusi, o0pas )KH3HU U MTOBEJICHUE. bruosornyeckue ¥ 3KOJIOTHYEeCKHE 0COOCHHOCTH.
3HayeHue B MPUPOE U )KU3HU YenoBeka. Vcuesaronue, peakue u OXpaHsieMbIe BUJIBI.



Knacc Mnekonuraromue. Baxknelie npeacTaBuTenu oTpsaoB MiekonuTaoumx. Cpeaa oouTanus, oopas )KU3HU U MOBEACHHUE.
buonoruueckue u 3K0JI0THYECKHE OCOOCHHOCTH. 3HAUCHHE B MIPUPOJIE U )KU3HH delloBeKa. Vcueszaromye, peKue u oXpaHsieMbie
BU/IBI.

Jlabopamopuwie u npakmuueckue pabomut
Breminee cTpoeHue U nepeiBUKEHUE pPbIo.
W3yuyeHue BHEIHEr0 CTPOCHHUSI MTHII.

IKcKypcus
N3yuenre MHOTOOOpa3us MTHII.

Tema 3. DBoJronust cTpoeHuss PYHKUMA OPraHOB M MX CHCTEM Yy KUBOTHBIX

[ToxpoBbl Tena. OnopHo-ABUTaTeNbHAsE cUcTeMa M cHocoObl nepensuxeHus. I[lomoctu Tema. Oprasbl JAbIXaHUA,
NUIIeBapeHus, BblIeNeHUs, KpoBooOpamieHus. KpoBb. OOMmeH BemiecTB M »Hepruu. OpraHbl 4yBCTB, HEpBHas CHUCTEMA,
WHCTUHKT, pediekc. Perynsuus neareTbHOCTH OpraHu3Ma.

Hemoncmpauusn
BitayxHbIX IpenapaToB, CKEJIETOB, MOJEIIEH U MYJISIKEN.

Jlabopamopnwie u npakmuueckue padomaoi
H3zyuenue ocobennocmeti noKkpogog meia.

Tema 4. UnauBuayaibHoe pa3BUTHE )KMBOTHBIX

Opranbl pa3MHOXKeHUs, MpojjieHus poja. CrnocoObl pa3sMHOXKEHHUS JKUBOTHBIX. OrmonorBopeHue. Pa3Butue ¢
npeBpatieHreM 6e3 npespauienus. [lepruoauzanus 1 NpoI0KUTENBHOCTD KU3HU.

Jlabopamopnwie u npakmuueckue pabomul
H3yuenue cmaouii pazeumus H#CUBOMHbBIX U OnpeoeneHue Ux 603pacmd.

Tema 5. Pa3BuTue M 3aKOHOMEPHOCTH pa3MelleHUs KUBOTHBIX Ha 3emJie

JlokazarenbCcTBa HBOJIIOIUU: CPAaBHUTEIIBHO-aHATOMUYECKUE, SMOpHOJOrhyYeckue, naneoHtosnoruueckue. Y./lapBun o
MPUYMHAX SBOJIIOIHUH KUBOTHOIO MHUpa. Y CIOKHEHHE CTPOCHHUS KUBOTHBIX M Pa3HOOOpa3ue BUAOB KAaK PE3yJIbTaT SBOJIOLUH.
Apeaibl ooutanusa. Murpamun. 3akOHOMEPHOCTH pa3MeIleHuUs )KUBOTHBIX.

Hemoncmpayusn
[TaneoHTOIOrMYECKUX A0KA3aTENBCTB IBOJIFOLUH.



Tema 6. BuoneHo3bl

EcTecTBEHHBIE H HCKYCCTBEHHBIE OMOLIEHO3BI (BOJIOEM, JIYT, CTEIlb, TYHIpPA, JIEC, HACEJIEHHBIA MyHKT). DakTOphl cpeabl U

UX BIMSHHUE Ha OuorneHos3. Llenu nuranus, MOTOK 3HEpruu. B3auMocCBsA3b KOMIIOHEHTOB OMOIIEHO3a M UX MPUCHOCOOJIEHHOCTD
APYT K IpYyTYy.

IKcKypcus

H3yuenue 63aumoces3u HCUBOMHBIX ¢ OPYeUMU KOMNOHEHMAMU OUOYEeHO3d.
Tema 7. )KuBOTHBINi MUP U XO3SIIICTBEHHAS IEATEIbLHOCTH Y€J10BEKA

Bo3neiicTBue 4enoBeka M €ro JAESTEIbHOCTH Ha KUBOTHBIX. [Ipombicibl. OpomMaliHUBAaHUE.

Pa3Benenue, OCHOBBI
COJICp’KaHUSI U CEJIEKIIUU CEJIbCKOXO3SIMCTBEHHBIX JKMBOTHBIX. 3aKOHBI 00 OXpaHe >XKMBOTHOro mupa. CucremMa MOHUTOpPHHTA.

OXpaHHCMBIe TCPPUTOPHUH. KpaCHaSI KHHT Q. PaHI/IOHaJ'IBHOG HCIIOJIB30BaHHUC )KUBOTHBIX.

Paznen «YenoBek u ero 310poBbe» 8 Kiaace
buoJsiorus. Yenosek.
8 kiacce
Beenenne. Hayku, nzyyarounue OpraHusm 4ej10BeKa

HaYKI/I, HN3y4dJaromue OpraHu3M YCJIOBCKA: aHATOMMUS, (1)I/I3I/IOJ'IOFI/I$I, TICUXO0JIOTHA W TUrHeHa. VX cTaHoBjIeHHE U MECTOObI
HCCIICOOBaHU:.

Tema 1. IIponcxoxaenne yeaoBeKa

MecTo 4ejioBeKa B CHCTEMAaTHKE. I[OKEB&TGJ'IBCTB& JKUBOTHOI'O IIPOHUCXOXKACHHA UYCIOBCKA. OCHOBHBIC 3TaIbl 9BOJIIOIIUH

yesioBeka. BiausiHue OMOI0rHYecKuX M COIMAIBHBIX (PAKTOPOB Ha ABOIOLIMIO YeloBeKka. UemoBeyeckue packl.
Hemoncmpauusn

Mogaens «IIpoucxoxaeHus 4eI0BEKa
Tema 2. CTpoeHue opranmzma

OO6mumii 0030p opraHu3ma 4enoBeka. YpoBHHU opranu3amnuu. CTpykTypa tena. OpraHbsl U cucTeMbl opraHoB. Kierounoe
CTpoeHue opranu3Ma. TkaHu. BHemHsast u BHyTpeHHss cpena opranuzma. CtpoeHne u GyHKIHMH KIeTKH. JKU3HEHHbBIE MPOIIECCHI

kietku. Tkanu. Ctpoenne u GpyHkiuu Heipona. Cunarnc. llentpansHas u nepudepudeckas 4acTu HEpBHOM cucteMbl. CIIMHHON
¥ ToJI0BHOM MO3T. Pedrekc u pednexkropHas myra.



Hemoncmpayusn

Paznoxenue nepokcuaa Boaopoia GepMeHTOM KaTajla3oi.

Jlabopamopnvie u npakmuueckue pabomaul

PaccmarpuBanue KIETOK U TKAHEN B MUKPOCKOIL.

Camonabnioderue MueamenbHo20 peghiexca U YCio8us e20 NPoseieHUsi U MOPMONCEHUS.

Tema 3. OnopHo-aABUraTe/1bHass CHCTEMA

CkeneT W MbIIIIBI, UX (QYHKIUH. XUMHUYECKHI COCTaB KOCTEHM, MX MaKpo- U MHUKpPOCTpOCHHE, THUIbl KocTeil. Ckener
yesoBeka. Tunbsl coegnHeHus: koctel. CTpoeHre MBI U CyXOoxKuinid. O030p MBI YeI0oBedYecKoro Tena. PaboTta ckeneTHbIX
MBI U uX peryisinus. llocnencrBusa runonnHamun. HapylieHuss OCaHKM M pa3BUTHE IUIOCKOCTOINS: NPUYMHBI, BBISBICHUE,
npenynpexaeHue u ucnpasienue. [lepsas moMoip npu ymmnodax, nepeaomMax KOCTel U BBIBUXaX CYCTaBOB.

Jemoncmpavusn

Ckener yenoBeka

Mysix Topca yenoBeka

[Ipuemsl Oka3aHus NEPBOM MOMOILHN IPU TPaBMax

Jlabopamopnwie u npakmuueckue padomaoi

Muxkpockonuueckoe cmpoeHue Kocmu.

Mbiuysl yuenoseueckozo mena (8binonHAemMcs 00Ma)

Ymomnenue npu cmamuueckoti u ounamuyeckoi pabome.

BrisiBneHue HapyleH| OCaHKU ¥ HATMYMS [IJIOCKOCTONHMS (BBITIOJIHSETCS IoMa)

Tema 4. BHyTpeHHsIsl cpe/ia OpraHu3Ma

BHyTpeHHss cpena opraHu3Ma, 3HadyeHHE €€ MocTOAHCTBA. KpoBb, €€ cocTaB. @yHKIHMH KIIETOK KpOBH. [ pynIbl KpoBH.
Pesyc-daktop. IlepenuBanue kpoBu. Mmmynurer, ero Buasl. Jl.ITactep u U.M1.MeuHukoB. AHTUTE€HBI U aHTUTENA. BakIuHBI,
IIPUBUBKH U CBIBOPOTKH. Aiuteprudeckue peakunu. [lepecanka opraHoB v TKaHEM.

Jlabopamopnsie u npakmuyueckue padbomol

MUKpPOCKONIMYECKOE CTPOEHUE KPOBU YEJIOBEKA U JIATYILIKH.

Tema S. KpoBeHocHas U iuMpaTnyecKkas CUCTEMbl OPraHu3Ma



KpoBeHnocHas u num@arnyueckas CUCTEMBL, UX poJib B opranuzme. Ctpoenue cocynoB. Kpyru kpoBooOpaienus. CTpoeHue
u paborta cepaua. KpoBsiHoe naBieHue W mynibC. [UrueHa cepiaeyHO-COCYIUCTOM cucTeMbl. JloBpaueOHasi MOMONIL MpHU
3a00seBaHusX cep/ia u cocyaoB. [lepBas moMoIs Ipu KPOBOTCUEHUSIX.

Jemoncmpayusn

Mopenu cepana v Topca 4eaoBeKa.

[Ipuembl U3MEpeHUs apTEPUATILHOTO JIaBJICHUSI.

[IpreMbl OCTAHOBKH KPOBOTECUYEHUM.

Jlabopamopnuvie npaxkmuueckue padomul

Tlonoorcenue 6enosHbix K1anano8 8 ONYWEeHHOU U NOOHAMOU pYKe.

OnpedeneHue ckOpocmu KPpOBOMOKA 8 COCYOAx HO2MeB020 N0MHCA.

dyHKIMOHAIbHAS TIpo0a; peakiys cepeuHO-COCYIUCTON CUCTEMBI Ha JIO3UPOBAHHYIO HArpy3Ky.

Tema 6. [Ibixanue

3nayenue apixanusg. CtpoeHue U PyHKIMU OpraHoB jAbixaHus. ['omocooOpazoBanue. 3a00JieBaHUs OPTaHOB JABIXaHUS U UX
npeaynpexjaeHue. ['a3000MeH B JIETKUX W TKaHSIX. MexaHu3M BJoXa W BbloXa. Perymsius apixaHus. JKu3HeHHass €MKOCTb

JerkuxX. I'mrueHa opraHoB nbixaHws. llpwembl Oka3aHWs TEpPBOW IMOMOIIM TPH OTPABICHUU YTapHBIM Ta30M, CHACEHUU
yronaroiero. Bpen tabakokypeHus.

Jemoncmpauusn
Moaens ropTanu.

[Ipuemsl onpenenenrs MPoOXoAMMOCTH HOCOBBIX XOJIOB Y MaJICHbKUX JIETEH.
Jlabopamopnwie u npakmuueckue pabomot
Hszmepenue ooxeama epyoHoll KiemKu 8 COCMOSIHUU 8600XA U 8blO0XA.

DyHKYUOHATIbHBIE NPOOBL C 3A0EPIAHCKOU ObIXAHUS HA 800XE U BblOOXE.
Tema 7. [InmeBapenue

[TummeBbie MPOAYKTHI M MUTATEIbHBIE BEIIECTBA, WX POJb B OOMEHE BEHIECTB. 3HaueHWe muiieBapeHus. CTpoeHue u
GyHKIMM OpraHoB muieBapeHus. [lumneBapenne B pa3IMvHbIX OT/EJaX MUINEBAPUTEILHOTO TPakTa. Perymnsius nesTenbHOCTH

MUIIEBAPUTENBHON CUCTeMbl. 3a00JIeBaHUS OPraHOB NHUIIEBAPEHUS W WX NpodMIakTHKa. ['MrHeHa OpraHoB MUIIEBapeHUs.
[Ipenynpexaenue xemnyI104HO-KUIIECYHbIX HHPEKIUN U TeTbMUHTO30B.



Hemoncmpayusn

Topc uenoseka.

Monenb 3yba uenoBeka.

Jlabopamopnsle u npakmuyeckue padomaot

eticmeue gpepmenmos croHbl Ha KPaxmai.

CamoHnabntodenue: onpeoesieHue NOJI0HCEHUSL CTIIOHHBIX HCENE3, 0BUINCEHUE COPMAHU NPU 2TIOMAHUU.

Tema 8. O0OMeH BeniecTB ¥ SJHEPIUU

OOMeH BelIecTB W TpEeBpallleHUus] dHEprud B opraHuszme. llmactudeckuit u sHeprerrueckuit oomeH. OOMEH BO/IbI,

MUHEpaIbHBIX COJIEW, OEIKOB, ’KUPOB U YIJIEBOIOB. BuTamMuHbl. DHEpro3aTparsl YelIOBEKa U MUIIEBOM pariioH. Hopmel u pexum
IIATAHMUS.

Jlabopamopnwie u npakmuueckue pabomot

Yemanoesnenue 3asucumocmu mexcoy HazpysKoll U YpOGHeM dHepeemuiecko2o 0OMeHa no pe3yibmamam QyHKYUOHAIbHOU
npooblL ¢ 3a0epPIAHCKOU ObIXAHUS U NOCAE HA2PY3KU (8bINOIHAEMCS 00MA).

Cocmasenenue nuwyesvix payuoHo8 8 3a8UCUMOCIU OM IHEP203ampam (8bINOIHAEMCs 00MA).

Tema 9. [lokpoBHbIe opranbl. Tepmoperyasiuus. Boiiesienue

[TokpoBsl Tena. CtpoeHue u (QyHKIUU KOXU. POib KOXKH B TEpPMOpETryNsIUU. YXOJ 3a KOXeW, BOJI0CaMHu, HOTTSMH.
['uruena oxexnabl 1 00yBH. [IpreMbl Oka3aHus MEPBOIM MOMOIIU MPU TPaBMaxX, 0KOTaX, 0OMOPOKEHUAX M UX NPODUIAKTHUKA.

3akanuBanue opranusma. Beigenenune. CrtpoeHue W (QYHKIMM — BBIICTUTEIBHON
MOUYEBBIICIUTEIIBHON CUCTEMBI U UX TIPENYIIPEKICHHUE.

Jemoncmpauusn

Penvednas tabmauna «CTpoeHrue mouKkm»

Jlabopamopnvle u npakmuyeckue padomaul

Camonabniodenue: paccmampusanue noo aynoi MmulIbHOU J1AOOHHOU NOBEPXHOCTNU KUCTHU.

OnpedeneHue muna Koxicu ¢ NOMOWbI0 OYMANHCHOU Calghemxu.
Tema 10. HepBHasi cucrema

CUCTEMBI. 3a0oJieBaHHE OPTraHOB



3naueHue HepBHOI cucteMbl. CTpoeHune HepBHOU cucTemMbl. CTpoeHne U GyHKIMN CIIMHHOTO Mo3ra. CTpoeHue U GyHKINH

rOJIOBHOrO Mo3ra. [{osn OoJbIIMX MOJyIIapui M CEHCOpPHBbIE 30HBI KOphl. COMATHYECKUII M BEreTATHUBHBIA OTAENIBI HEPBHOU
CUCTEMBI.

Jemoncmpayusn

Mopenb roJIOBHOTO MO3ra YejoBeKa

Jlabopamopnsle u npakmuyeckue padomaol

[TamsrieHOCOBas MpoOa M OCOOCHHOCTH JBMKEHUH, CBA3aHHBIX C (DYHKIMSIMU MO3KEUKa M CPETHEr0 MO3Ta.

l[[mpuxoeoe pa3dpa9fceuue Koorcu — mecmni, onpedeﬂﬂmmuﬁ USMEHEHUE MOHYCA CUMNAMUYECKO20 U napacumnamuieckoco

0mMOeN08 8e2emamuHOU HePEHOU CUCEMbL NPU PA3ZOPANCEHUU.

Tema 11. Ananmu3atopbl. Opranbl 4yBCTB

Oprasbl 4yBCTB U aHAU3ATOPHI, UX 3HaueHue. CTpoeHue u GyHKIIMKA OPTaHOB 3PEHUS U CiIyXa. 3pUTETbHBIN U CIIyXOBOU

aHanu3atopbl. ['uruena 3peHus u ciayxa. HapymeHus 3peHus u cilyxa u ux npeaynpexzacHue. Opransl paBHOBECHUS, KOXKHO-
MBIIIEYHON YyBCTBUTEIHOCTH, OOOHSHUS, BKyCa M MX aHaJIu3aTopbl. B3auMoaeiicTBue aHann3aTOpOB.

Hemoncmpauusn
Mopenu rina3a 4eaoBeKa.
Mopenu yxa yenoBeka.

Jlabopamopnwie u npakmuueckue pabomol

Onvimol, 8bla61I0UUE ULTIO3UU, CEA3AHHbIE C OUHOKYISIPHBLIM 3PEHUEM, d MAKICE 3pUMENbHbLE U MAKMUTIbHbIE ULTIO3UU.
Tema 12. Boiciasi HepBHAas aesATeJIbHOCTh. [loBenenue. Ilcuxuka

Bknaa oTedecTBEHHBIX yUEHBIX B pa3pabOTKy y4eHHs o Bbiciieil HepBHOU nestenbHocTH. .M.CeuenoB u W.I1.I1aBnoB.

besycnoBubie U ycnoBHbIE pediiekchl. BpoxaeHHble U mproOpeTeHHble mporpaMmbl moBeneHus. CoH. OCOOEHHOCTH BBICIICH

HEPBHOM JIESTEIBHOCTH YEJOBEKAa: pedyb M CO3HAHHUE, TPYAOBas IeATEIbHOCThb. I[lO03HAaBaTeNbHBIE MPOLECCHI: OILIYIICHHUS,
BOCIIPUSITHE, MPEICTABICHUS, TTaMsITh, BOOOpaXkeHue, MbllieHue. Boss. Omoruu. BHumanue.

Hemoncmpayusn

besycnoBHbIE U yCI0BHBIE pedhIeKChl YeTOBEKa.
JIBOICTBEHHBIE N300paKEHUS.

BrinojiHeHue TecToB HA BHHMMAaHUC, BUABI TIaMATH, THUIT MbIIIIJIICHU .



Jlabopamopnvle npakmuueckue padomul

Bblpa60ml<a HABBLIKA 3€PKAIbHOCO NUCbMA KAK npumep paspyuterHusd cniapoco u eblpa60m1<u H0B8020 OUHAMUYUECKO20
cmepeomuna.

H3zmenenue yucna xonedanuil obpaza yceuenHOU NUPAMuobl Npu HeNnpoU38OIbHOM, HPOU3BOIbHOM GHUMAHUU U HPU
aKkmusHou pabome ¢ 06bEeKmMoM.

Tema 13. 7Kese3bl BHyTPpeHHeH ceKpeluy (3HIOKPUHHASI CHCTEMA)

Xene3pl BHeWIHEW, BHYTPEHHEH W CMeEIMIaHHOM cekpeuud. CBOHCTBa TOpMOHOB. B3amMmopeiicTBue HEpBHOM U
IYMOPQJIbHOW pEryysiiuu. 3a0o0JieBaHMsI, CBSI3aHHBIE C HApYIIEHUEM JESATEIbHOCTH KEJNE3 BHYTPEHHEW CEKpEeUUH U HX
MPEAYIPEKICHUE.

Jemoncmpavusn

Mogens uepena ¢ OTKMIHOM KPBIIKON AJIs TOKa3a MECTOPACIIONO0KEHHS THo(u3a.

Tema 14. UuauBuayajJbHOE pa3BUTHE OPraHU3MA

Pa3smuoxxenne u paszButue. IlonoBbie Kene3bl W MOJOBbIE KIETKH. OIJIOOTBOPEHHE, BHYTPUYTPOOHOE pa3BUTHE.
bepemennocts. BpenHoe BiMsiHME Ha pa3BUTHE OpraHM3Ma HApPKOT€HHBIX BELIECTB (Tabaka, aJKorosis, HapKOTHUKOB). Popbl.
Pa3Butue nocne poxaenusd. [lonosoe cozpeBanne. HacneactBenHble u BpoxaeHHbIE 3a00neBanus. MHdeknuu, nepenaromumecs
MOJIOBBIM myTeM, ux mnpodunaktuka. BUY-undexknus u e€ npodunaktuka. buonormueckas W colMalbHas 3pEOCTb.
TemnepamenT u xapakrep. IHTepechl, CKIOHHOCTH, CIIOCOOHOCTH.

Jemoncmpauusn

TecTsl, onpenensronme TEMIIEPaMeHT.

Paznen «O0mue 0MoiornyecKue 3aKOHOMEPHOCTH» 9 Ki1ace
buoJsorusi. Beegenue B 0011y10 0H0JI0TMI0
9 kaacce
BBenenue
buonorus Hayka o XuBOW mpupoje. 3HaueHWe OMOJIOTHYECKUX 3HAHWM B COBPEMEHHOM KU3HH. METObI MUCCIIEAOBaHUS

o6unonorun. CoBpeMEHHBIE IPEJICTABIICHUS O CYITHOCTH KWU3HHU. CBONCTBA KUBOTO. Y POBHU OPTaHU3AINH KUBOU MIPUPO/IBI.
Hemoncmpayusn



[TopTpeThl y4eHbIX, BHECIINX BKJIAJ B pa3BUTHE OMOJIOTHYECKON HAYKH.
Tema 1. MoJieKkyIsipHBIil yPOBEHb

OO01masi xapakTepucTuKa MOJIEKYJSIPHOTO YpOBHS OpraHu3anuu >kuBoro. CocTtaB, CTpoeHHE M (YHKIMH OpPraHUYEeCKUX

BEIIECTB, BXOMAIIMUX B COCTaB UBOTO: YTIEBObI, JUMUABI, OCIKH, HYKICUHOBbIE KUCIOTh, AT®, BuTamMunbl. buonoruueckue
KaTanu3aTtopbl. BUupychi.

Hemoncmpauyusn

CxeMmbl CTpOEHUSI MOJIEKYJ OPTaHUYECKUX COCTMHEHUN
Mogaens JJHK

Jlabopamopnuie u npakmuueckue pabomal

Pacwennenue nepoxcuoa 6ooopooa pepmenmom kamanazou.
Tema 2. KineTrouHblii ypoBeHb

OO01mast xapakTepuCTHKa KJIETOYHOTO YPOBHSI OpraHM3aIuu KUBOTo. KieTka - cTpykTypHas U (GyHKIMOHATIbHAS €IUHUIIA
XKU3HA. MeToapl n3ydeHus KieTkd. OCHOBHBIE MOJOKEHHS KIETOYHON TeOpUU. XUMUYECKUN COCTaB KJIETKU U €ro MOCTOSTHCTBO.
Crpoenue knetku. OyHKIMM OpraHouAOB KIETKU. [IpoKkapuoThl, 3yKapuoThl. XpOMOCOMHBIN Ha0Op KieTku. OOMEH BEUIECTB U
MpEBpaIlEHUE SHEPTUU - OCHOBA KU3ZHEACATEIbHOCTU KIETKU. A3p0oOHOE U aHadpoOHOE JabixaHue. PocT. Pa3BuTue U )KU3HEHHBIN
LUKJI KJIeTOK. OO0IIMe MOHATHS O ACJIEHUU KIETKH (MUTO3, ME03). ABTOTPO(DBI U TeTepOoTPOdBI.

Jemoncmpauusn

Mogaenen-anmukauuii «Muto3», «Meno3s»

Jlabopamopnwie u npakmuueckue pabomol

PaccMmaTtpuBanue KIETOK paCcTeHUN U )KUBOTHBIX 10T MUKPOCKOIIOM.

Tema 3. Opranu3mMeHHbI YPOBEHb

becnosioe m monoBoe pa3MHOXKeHHE OpraHu3moB. [lonoBeie kneTku. OmuogoTBopeHue. MHIMBUAYabHOE pa3BUTHE

OpraHu3mMoB. buorenernueckuii 3akoH. HacneacTBeHHOCTh MW HW3MEHYMBOCTH — CBOMCTBA OpraHu3mMoB. (OCHOBHBIE

3aKOHOMEPHOCTH Tepelaull HACJIeICTBEHHON NHpOpMaIiK. 3aKOHOMEPHOCTH W3MEHUYUBOCTH.
Hemoncmpayusn

Muxpornpenaparsl SMIEKIECTKA U CIIEPMATO30U A KUBOTHBIX.
Jlabopamopnsie u npakmuyueckue pabomol



BrIsiBIEHME N3MEHYNBOCTH Y OPTaHU3MOB.
Tema 4. IlonyIAMOHHO-BUI0BOI YPOBEHb

BI/II[, CIr0 KPpUTCPHH. HOHYJISIHI/IH — OJJICMCHTApHasd CIAWHHUIA 3BOJIIOIHH. PaszButue 9BOJJIIOIMOHHBIX HpGHCTaBHGHHﬁ.
q.ﬂapBI/IH — OCHOBOIIOJIOKHUK YUCHUSA 00 OBOJIIOIINH. cDaKTOPI:oI OBOJIIOIIMH: HACJICACTBCHHAsA HW3MCHYMBOCTD, 6opb6a 3a
CyIICCTBOBAHUC, €CTECTBCHHBIN 0T60p. PCSYJIBTaTI)I OBOJIIOIINHA MHOFOO6paBI/I€ BHUIOB, HpHCHOCO6HCHHOCTB OpraHu3MoB K CpCac

oburtanud. MckycctBenHbiil oto0op. Cenekuusi. O0pa3oBaHUE BHIOB — MUKPO3BOJIIOLMS. MaKkpo3BOIIOLMS. DKOJIOTHS KaK HayKa.
Dkojorudeckue pakTopsl U YCIOBHS CPEIBI.

Hemoncmpauusn

['epOapuu 1 KOJIEKIUHU, UILUTFOCTPUPYIOIINE U3MEHYUBOCTD, HACIEICTBEHHOCTD, TPUCITOCOOJIEHHOCTD.

Jlabopamopnsie u npaxmuyueckue padoomol

H3yuenue mopghonocuueckoz2o kpumepusi uoaq.

BrisiBieHre IpUCIIOCO0ICHUI Y OPraHU3MOB K cpejie OOUTaHusI.

Tema 5. IkocucreMHbI YPOBEHb

buonienos. Oxocucrema. buoreoiieHo3. Bzanmocsizs nonysiuii B OuoreoiieHose. Lenu nutanus. OOMeH BelecTB, MOTOK
Y TIpeBpallleHue SHEpruu B OuolieHose. MckyccTBeHHbIE OMOIIEHO3bI. DKOJIOTHYECKasi CYKIIECCHS.

IKcKypcus

N3yuyenue u onvucaHue 3KOCUCTEMBI CBOE MECTHOCTH.

Tema 6. buocgepHblii ypoBeHb

buochepa u e€ crpykrypa, cBOICTBa, 3aKOHOMEPHOCTU. KpyroBopoT BemiecTB M MpeBpalieHue SHepruu B Ouocdepe.
Dxosiornyeckue Kpusznchbl. OCHOBBI PAIMOHAIBHOTO MNPHUPOJONOJIb30BaHMsS. BO3HMKHOBEHHE WM pa3BUTHE KU3HU. B3risisl,

TUIIOTE3bl U TEOPUH O MPOUCXOXKICHUH XU3HU. KpaTkast uCTOpUsl pa3BUTHS OpraHUYeckoro Mupa. JlokazaTenbCTBa SBOJIOIUH.
Hemoncmpauusn

Monenb-anminkanus «buocdepa u yenoBex»
OkaMEeHEeJIOCTH U OTHEYaTKU IPEBHUX OPTaHU3MOB.
Jlabopamopnvle u npakmuyeckue padomaol

H3yuenue naneonmonozuyeckux 00KazamenbCcme 2680I0yUU



PaSIleJI 3. TemaTHueckoe IJIAHUPOBAHME C YKa3aHUEM KOJIHYECTBA YaC0B, 0OTBOAUMBIX HAa OCBOCHUE Ka)KI[Oﬁ TEMBbI

Tema

Kou-
BO
4acoB

XapakTepuCTHKA OCHOBHbBIX BUI0B YUeOHOM J1eATEIbHOCTH

buoJorus. bakrepuu, rpudbl, pacTeHus
5 kaacc (35 gacos)

BBenenne

OOBSACHSIOT POJIH OMOJIOTUH B IPAKTUUECKON JIESITEIILHOCTH JIFOJIEH.
CobmoaroT mpaBuia padboThl B KaOMHETE OMOJIOTHH, C OMOJOTHYECKUMH pUOOpaMy U UHCTPYMEHTAMHU.

Knerounoe
CTpOCHHUE
OpraHu3MOB

CO6JHOI[aIOT IIpaBHJIa pa6OTBI C HYHOﬁ, MHUKPOCKOIIOM U OMOJIOTHYECKUMHU HHCTPYMCHTaAMH
BBII[@J'DHOT CYmCCTBCHHLBIC ITPU3HAKH CTPOCHUA M JKU3HCACATCIbHOCTU KICTKU.
PaznuuaroT Ha Ta6JII/II_[aX N MUKpPOIIpCIiaparax 4aCT U OpraHoruabl KIICTKH.
Ha6J'IIOI[aIOT 9aCTU U OPraHOMUJAbI KJICTKHU IOA MUKPOCKOIIOM MU OITMCBIBAIOT UX.

bakrepuu

BriiensroT cymecTBeHHbIC TPU3HAKKA CTPOSHUS M )KH3HEICITSIIbHOCTH OaKTEepHUH.
OOBSICHSIIOT POJIb OaKTEpUl B IPUPOJIE U KU3HH YETIOBEKA.

[TpuBOIAT TOKAa3aTEIbCTBA HEOOXOIUMOCTH COOTIOICHUS MEP MPODIIIAKTUKHN 3a00JI€BaHHH, BEI3bIBAEMBIX

OaKTepusIMHU.

['pulsI

Brigenstor cymecTBeHHbIC MPU3HAKU CTPOSHUS U KU3HEICATCITLHOCTH TPHOOB.

OOBACHSAIOT PoJib TPUOOB B MPUPOJIE U )KU3HU YEJIOBEKA.

Paznuyaror cbe100HBIE U STOBUTHIE TPUOHI.

OcBauBarOT MIPUEMBI OKa3aHHUs IIEPBOM MOMOIIU ITPX OTPABICHUHU SJIOBUTHIMH TPHOAMH.

[IpuBOIAT TOKAa3aTEIbCTBA HEOOXOIUMOCTH COOIOICHUS MEp MPODMIIAKTUKHY 3a00JI€BaHMH, BEI3BIBAEMBIX
rpudamu.

Pacrenusa

12

Boiaenstor cyiiecTBeHHbIE TPU3HAKU CTPOEHUSI PACTEHUI pa3HbIX OTIEIOB.
PaznnuaroT Ha )KUBBIX 00BEKTAX U TAOIUIAX PACTEHUS Pa3HBIX OTAEIOB.
OnpenensioT NPUHAJICKHOCTh PACTEHUH K ONPEIeIeHHOM CUCTEMAaTUYeCKOU rpyrie (KJIaccu@UuIMpyor).




CpaBHHBAIOT NPEICTABUTENICH Pa3HbIX IPYIII PACTEHUH, J€7at0T BEIBOJbI HA OCHOBE CPABHEHHS.
OOBACHAIOT POJIb PAaCTEHUH Pa3HBIX OT/AEJIOB B KU3HU YEIIOBEKA.

[IpuBoAAT NOKa3aTENBCTBA POACTBA, OOUTHOCTH MPOUCXOKIACHUS M SBOJIOLUUA PACTEHUM.

Haxonar nundopmariuio o pacTeHUsIX B HAYYHO-TIOMYJIIPHOM JIUTepaType, OMOJOTUYECKUX CIOBAPSX,
CIIpaBOYHHUKAX, pecypcax MHTepHeT, aHaMU3UPYIOT U OLEHUBAIOT €€, MePEBOAT U3 OJHON (HOPMY B IPYTYIO.
BBISBISIOT 5CTETUYECKHE TOCTOMHCTBA NPEICTABUTENIEH PACTUTEIBHOIO MUPA.

buosaorusi. MHoroodpasue noKpbITOCEMEHHBIX PACTEHUH
6 knacc (35 Jacon)

Crpoenue u 16 | BEIBISAIOT CyIECTBEHHBIE IPU3HAKHA CTPOCHHS OPTAaHOB IMMOKPHITOCEMEHHBIX PACTCHUM.
MHOT000pa3 CpaBHUBAIOT KJIETKH Pa3HbIX TKaHEH, 00pa3yIoMIMX OpraHbl MOKPHITOCEMEHHBIX PACTEHUI, HA OCHOBE
ue CpPaBHEHHS JENAIOT BBIBO/IBI.
MMOKPBITOCEM BBISBISIOT B3aMMOCBSI31 MEKTy OCOOCHHOCTSIMU CTPOCHUS KJIIETOK, TKAHEH, OPraHOB U BBITIOJIHSIEMBIMU UMHU
€HHBIX GYHKIUAMH Y PACTCHH.
pacteHuit PaznnuaroT Ha )KUBBIX 00BEKTAX U TAOIUI[AX OPTraHbl MOKPHITOCEMEHHBIX PACTCHUIA.
Haxonar undopmariuio o pacTeHUSIX B HAYYHO-TIOMYJIIPHOM JIUTepaType, OMOJOTUYECKUX CIOBAPSX,
CIIpaBOYHHUKAX, pecypcax MHTepHeT, aHaIM3UPYIOT U OIEHUBAIOT €€, MEPEBOIST U3 OJHON (HOPMY B IPYTYIO.
Kuznp 10 | BeaensroT CyIIeCTBEHHbIE IPU3HAKU MTPOIIECCOB KU3HEACITEIIBHOCTH PACTCHHM.
pacTeHuit CpaBHUBAIOT CIIOCOOBI PA3MHOXKEHUSI PACTEHUM, JIETAI0T BHIBOJBI HA OCHOBE CPABHEHUSI.
CraBsat OMOJIOTHYECKHUE IKCIIEPUMEHTHI MO U3YUCHUIO MPOIECCOB KU3HEAEATCIBHOCTU PACTUTEIIBHOTO
OpraHu3Ma U OOBSICHSAIOT UX PE3YyJIbTATHI.
[TpoBoasT HAOIIOIEHHS 32 POCTOM M Pa3BUTHEM PACTEHUM.
OcBauBalOT MPUEMBI BBIPAIIUBAHUSA U PA3MHOKEHUS KYJIbTYPHBIX PACTCHHM.
Haxoast nndopmaiuio o pacCTeHUSX B HAYYHO-TIOMYJIIPHON JTUTEpaAType, OMOIOTHYECKUX CIIOBAPSIX,
CIIpaBOYHHUKAX, pecypcax MHTepHeT, aHaIM3UPYIOT U OIEHUBAIOT €€, MePEBOISIT U3 OJHON (HOPMY B IPYTYIO.
Knaccuduxka 4 BriaenstoT cylecTBeHHbIE PU3HAKH KIIACCOB U CEMENCTB MTOKPBHITOCEMEHHBIX PACTCHUMU.
THST CpaBHUBAIOT MIPEACTABUTENCH pa3HbIX CEMENCTB M JIENIal0T BHIBOAbI HA OCHOBE CPABHEHUS.
pacTenHit PaznmuuaroT Ha )KUBBIX 00BEKTAX, TAOIUIAX U TepOapusx HanboJiee pacCpPOCTPaHEHHBIC PACTEHUS PA3HBIX

CEMENCTB, ONaCHBIE JUISl YEJIOBEKA PACTEHUS.

OOBSICHSIIOT POJIb TIPEACTABUTENCH PA3HBIX CEMEMCTB PACTEHUI B KU3HH YETIOBEKA.

[IpuBoAAT nOKa3aTENbCTBA HEOOXOAUMOCTH COOMIOIEHUS Mep PODUIAKTUKY 3a00JI€BaHIH, BBI3BIBAEMBIX
PaCTEHUSIMHU.




OcBauBarOT MPUEMBIL: PA0OTHI C ONIPEACTUTEISIMA PACTEHUI; OKa3aHUS MMEPBOI TOMOIIU IPH OTPABJICHUH
SIIOBUTBIMU PACTCHUSIMH.

Haxonar nundopmaiiuio o pacTeHUsIX B HAYYHO-TIOMYJIIPHOM JIUTepaType, OMOJOTUYECKUX CIOBAPSX,
CIIpaBOYHHUKAX, pecypcax MHTepHeT, aHaMU3UPYIOT U OLIEHUBAIOT €€, MePEeBOAT U3 OJHON (hOPMY B JIPYTYIO.
OnpenensioT NPUHAICKHOCTh PACTEHUH K ONPEIeICHHOMY KJIACcCy U CEMEUCTBY (KJIacCUPUITUPYIOT)
BBIABISIIOT S cTeTHUECKUE TOCTOMHCTBA NPEJICTABUTENICH PACTUTEIHHOTO MUPA.

[Ipupoansie
coob1ecTBa

Bb1AenstoT cylecTBeHHbIE IPU3HAKU PA3HBIX TUIIOB PACTUTENIBHBIX COOOIIECTB.
BrIsSBASIOT IPUCIIOCOOIEHHOCTh PACTEHUM K cpesie OOMTaHUs, B3AUMOCBSI3U B PACTUTEIBHOM COOOIIIECTBE.
OnpenesnsoT 1eJIb U CMBICI CBOUX JEMCTBUI MO OTHOILIEHUIO K OOBEKTaM PAaCTUTEIBHOTO MUPA.

Bbuogorusa. ’KuBoTHbIe
7 knace (354acoB)

BBenenue

BI)II[GJ'IHIOT CYIICCTBCHHBIC ITPU3HAKN CTPOCHUA U JKU3HCACATCIbHOCTH JKNBOTHDBIX.
CpaBHI/IBaIOT PaCTCHHUA U ) KUBOTHBIX. I[eJIaI-OT BBIBOJbI HA OCHOBC CpaBHCHMU:.
OOBSICHAIOT POJIb pA3JIMIHBIX )KUBOTHBIX B JKU3HH YCJIOBCKA.

BI)II[GJ'IHIOT OCTCTUYCCKHUEC JOCTOMHCTBA HpGIICTaBI/ITGJIeﬁ JKUBOTHOI'O MHpa.

IIpocreimmue

BbIIenstoT cylecTBeHHbIE MPU3HAKU OJTHOKJIETOYHBIX )KUBOTHBIX.

CpaBHHBAIOT MIPEACTABUTENICH PA3HbIX TPYII MPOCTEUILINX, IETIA0T BEIBOIbBI HA OCHOBE CPABHEHHS.
HaOnronaroT u omuchIBalOT MPOCTEUIIIHX.

Pa3nnuaroT Ha )KUBBIX 00BEKTAX U TAOIUIAX MPEACTABUTENEH pa3HbIX TPYNH MPOCTEHIINX, OMTACHBIX
MIPOCTENIINX I YETIOBEKA.

OOBICHSIOT POJIb MPOCTEUILINX B )KM3HU YEJIOBEKA.

BrIABISAIOT NpUHAAJIEKHOCTh MPOCTEUIINX K ONPEAETIEHHON CUCTEMAaTHYECKOW TPYIIIIE.

[IpuBoasT NOKa3aTEIHCTBA HEOOXOIUMOCTH COOIOICHUS Mep PODUIAKTHKY 3a00JIeBaHUH, BHI3BIBAEMBIX
MIPOCTEUIIUMH.

Haxonsat uadopmaiiiio o mpocTelmux B HAyYHO-TIOMYJISIPHOM JTUTepaType, OMOJIOTHYECKUX CIOBapsX U
CIpaBOYHMKAX, pecypcax MHTepHET, aHanM3UpPYIOT U OLIEHUBAIOT €€, IEPEBOIAT U3 OJIHOM POPMBI B APYTYIO.
BBIABIISIFOT 3CTETHUECKHUE TOCTOMHCTBA HEKOTOPBIX MPOCTEUIINX.

MHuoroxkiero
YHBIE
KUBOTHBIE

18

BBII[GJ'IHIOT CYHMCCTBCHHBIC ITPU3HAKH MHOT'OKJICTOYHBIX JKHUBOTHBIX PA3HBIX I'PYIIII.

CpaBHI/IBaIOT Hpe)ICTaBHTCHCﬁ PAa3HBIX I'PYIIII ) KUBOTHBIX, ACJIA0OT BEIBOJAbI HA OCHOBC CPaBHCHM.
Pa3nuyaroT Ha KMBBIX O6’[>CKT8,X, B KOJUICKIIHUAX U Ta6n1/1uax JKMBOTHBIX Pa3HbIX THUIIOB U KJIACCOB, OINACHBIX
JJIA 4€JIOBEKA )KUBOTHBIX.




OOBSICHSIOT POJIb PA3TUYHBIX )KHBOTHBIX B JKA3HU YEIIOBEKA.

BrISBASIOT IpUHAAJICKHOCTD KMBOTHBIX K ONPEEICHHON CUCTEMaTUYECKOU TPyIIIeE.

OcBauBaroT mprueMbl OKa3aHus IEPBOM MOMOIIM MPU YKyCaX KUBOTHBIX.

[IpuBoAsT nOKa3aTENbCTBA HEOOXOIUMOCTH COOJIOICHUSI Mep POPUIIAKTHKY 3a00JI€BaHUH, BBI3BIBAEMBIX
KUBOTHBIMH.

Haxonar nuadopmaruio o KMBOTHBIX B HAYYHO-TIOMYJISIPHOM JIUTEpAType, OMOIIOTMUECKUX CIOBapsIX U
CIIpaBOYHHUKAX, pecypcax MHTepHeT, aHaIU3UPYIOT U OLIEHUBAIOT €€, MEPEBOIST U3 OAHON (DOPMBI B IPYTYIO.
BbIABISIIOT ScTeTHUECKHUE TOCTOMHCTBA IPEJICTaBUTEIIEH dKUBOTHOTO MHPA.

OBoIIOLUA
CTPOEHHUS
byHKIUH
OpraHoOB H

UX CUCTEM Y

BriaenstoT cymecTBeHHbIE PU3HAKKA CTPOCHUS U IPOLIECCOB KU3HEAECATEIIBHOCTH )KUBOTHBIX Pa3HBIX TPYMIL.
CpaBHHMBAIOT CTPOCHHE U MTPOLECCHI JKUZHEACATECIBHOCTH KUBOTHBIX Pa3HBIX TPYMII, AEJIAOT BHIBOJIBI HA
OCHOBE CPaBHECHUA.

BBISBISIOT B3aMMOCBSI31 MEK]Ty OCOOCHHOCTSIMU CTPOCHUSI OPTaHOB U BBIMOJHIAEMBIMU UMHU (DYHKIIHSIMHU.
Ha0mromaroT 1 OMHUCHIBAIOT ITIOBEACHUE )KUBOTHEIX.

Paznnyaror Ha )XUBBIX 00BEKTAX, B KOJJIEKITUSAX M TAOJIMIIAX OPTaHbl U CHCTEMbI OPraHOB )KUBOTHBIX Pa3HBIX

KHUBOTHBIX THIIOB U KJIACCOB.
[TpuBOASAT HOKA3aTENbCTBA YCIOKHEHUS )KUBOTHEIX B XOJI€ DBOJIIOLIHH.
Haxonast uHGOpMALIKIO 0 )KUBOTHBIX B HAYYHO-IIOIYJIIPHOM JTUTEPATYPE, OMOIIOTHIECKHX CIOBAPSAX U
CIIpAaBOYHHKAX, pecypcax MHTEpHET, aHATM3UPYIOT U OLIEHUBAIOT €€, IIEPEBOIAT U3 OAHON (POPMEI B IPYIYIO.
WuauBuyat BEIIEISIOT CYIIECTBEHHBIE IPU3HAKH ITPOIECCA PA3MHOXKEHHUS U €I0 CIIOCO0O0B Y JKUBOTHBIX Pa3HBIX TPYIIIL.
LHOE CpaBHUBAIOT CTPOEHHE OPraHOB PA3MHOMKEHHUS M IIPOLIECCH PA3MHOXKEHUS Y )KUBOTHBIX PAa3HBIX TPYIIIL;
pasBuTHE HEPUOIM3ALINIO ¥ IIPOJOIKATEILHOCTD XKHM3HH, JIEJIAI0T BEIBOIBI HA OCHOBE CPABHEHHUS.
KUBOTHEIX Paznnyaror Ha TabiMIaX UKL Pa3BUTHSI )KMBOTHBIX C IPEBPAIIEHUEM U O€3 IPEBPAIEHHs, CTaIWN PA3BUTHS
YKUBOTHBIX.
ITpuBOIAT JOKA3aTENLCTBA YCIOKHEHHS OPraHOB Pa3MHOMKEHHUS JKUBOTHBIX B XOJI€ SBOJIIOIHH.
Passutue u ITpUBOIAT JOKA3aTEILCTBA POJICTBA, OOIIHOCTH IPOMCXOXKICHHS M YCIOKHEHHUS KUBOTHBIX B XOJI€ DBOJIIOLHH.
3aKOHOMEPH OOBACHSIOT IPUYUHBI MHOI00OPa3Hsl BUIOB B IIPUPOJIE.
OCTH BEISBIISIOT 3aKOHOMEPHOCTH Pa3MELIEHHMS )KMBOTHBIX Ha 3eMIIE.
pasMeILEHSI
YKUBOTHBIX
Ha 3emiie
Buonenosbl BhIIEISIOT CyIIECTBEHHBIE IPU3HAKH €CTECTBEHHBIX M HCKYCCTBEHHBIX OHOLIEHO30B; IPOAYIICHTOB,




KOHCYMEHTOB, PEyLIEHTOB B OHMOLIEHO3E.

OnpenensroT NPUHAIEKHOCTD KUBOTHBIX PA3HBIX TPy K KOHCYMEHTaM U peIyLEHTaM.

OOBACHAIOT BIUSHUE (PAKTOPOB Cpeiibl Ha OMOIIEHO3bI. BBIABIAIOT MPUCTIOCOOIEHHOCTD )KMBOTHBIX K CpeJie
OoOUTaHMs U B3aMMOCBS3HM B OHMOILIEHO3E.

JKuBoTHBII BbIJETSIFOT CYIIECTBEHHBIC MPU3HAKH JOMAIITHUX KUBOTHBIX.
MHD H PaznuuaroT Ha Tabnuiax HanboJIee PacpPOCTPAHEHHBIX TOMAITHUX U MTPOMBICTIOBBIX )KUBOTHBIX.
XO3SHCTBEHH OOBSICHSIOT POJIb JOMAIITHUX M MPOMBICIIOBBIX )KUBOTHBIX B )KU3HU YEIIOBEKA.
s OCBauBaIOT MPUEMBI BBIPAIIMBAHUS U PA3MHOXCHUS IOMAIIHUX )KUBOTHBIX.
[MpuBOaAT MOKA3aTEIbCTBA HEOOXOAUMOCTH OXPAHBI )KUBOTHBIX U PAIIMOHATILHOTO UCTIOIb30BaAHHUS
ACATCILHOCT ’KHUBOTHOTO MHpa.
b 4CJIOBCKa Haxonaat nH(pOpManunio o BO3JCHCTBUN YeIOBEKa Ha KUBOTHBIA MHP; O JOMAIIIHUX U MIPOMBICIIOBBIX
’KMBOTHBIX; 00 OXPaHICMbIX TEPPUTOPHUSIX U KUBOTHBIX KpacHO! KHUTH B HAYYHO-TIOMYJISIPHOM JINTEpaType,
OMOJIOTMYECKHX CIIOBApSX U CIIPaBOYHUKAX, pecypcax MHTEpHET, aHAIM3UPYIOT U OLICHUBAIOT €€, IEPEBOIAT
U3 OJTHOM ()OPMBI B JIPYTYIO.
BBISIBISIIOT ACTETHUECKUE JOCTOMHCTBA JOMAIITHUX )KUBOTHBIX; 1IE]Ib M CMBICII CBOUX JICHCTBHH 110
OTHONICHUIO K MTPEJICTABUTEIISIM KHBOTHOTO MUPA.
buojorus. Yeaosex
8 kuiacc (70 vacoB)
Beezenue. [TpuBOAAT NOKA3aTEILCTBA B3aUMOCBSI3U USJIOBEKA U OKPYIKAIOIICH CPEJIbl, 3aBUCMOCTH 3I0POBbS YeJIOBEKA
Hayxw, OT COCTOSIHUSI OKPYKAIOIIEH CpeJibl, HEOOXOAMMOCTH 3alUThI CPEIbl OOUTAHHUS YEIIOBEKA.
U3yYaroIue BBISIBISIIOT 5CTETHUECKUE JOCTOMHCTBA YEIOBEYESCKOTO Tea.
OpraHu3M
YeJI0BeKa
[poucxoxe OOBSICHSAIOT MECTO M POJIb YEJIOBEKA B IIPUPOJIC.
HHE [TpuBOAT NOKA3aTENBLCTBA POJICTBA YEIOBEKA C MICKOIHUTAIOIINMHE KHBOTHBIMU.
4eJI0BeKa
Ctpoenue BhinensioT cyiecTBeHHbIC MPU3HAKY OPraHu3Ma YelIOBeKa; KJIETOK, TKaHel, OpraHOB U CHCTEM OPTaHOB
opraHu3ma YeJI0OBeKa.

CpaBHI/IBaIOT KJICTKH, TKAaHHW OpraHrn3Ma 4CJIOBCKa, ACJIar0T BLIBOALI HA OCHOBE CpABHCHUS.
Pa3nuuaroT Ha T8,6JII/ILIaX OpraHbl 1 CUCTEMbI OPTraHOB YCJIOBCKA.
Ha6J'IIOI[aI-OT M OIIMCBIBAIOT KJICTKHM WM TKaHW HA 'OTOBBIX MUKPOIIPpCIIaparTrax.




OnopHo-

BBII[GJIHIOT CYHICCTBCHHBIC ITPU3HAKHN OHOpHO-I[BHF&TGJ'IBHOfI CHCTCMBbI YCIIOBCKA.

JIBUTaTelIbHA BrisBnsiior BiausiHEE (PU3NUECKHUX YIIPAXKHEHUN HA PAa3BUTHE CKEJIETa U MYCKYJIATyphl; B3AUMOCBSI3U MEXTY
g cucTeMa CTpOoeHHEM U QYHKIMSIMU KIJIETOK, TKAaHEH U OPraHOB OMOPHO-ABUTATEIIbHONU CUCTEMBI.
[IpuBoasT nOKa3aTENbCTBA HEOOXOIUMOCTHU COOIOICHUS MEp MPO(PHUIIAKTUKY TpaBMaTU3Ma, HapyIICHUS
OCAHKHU U PA3BUTHUS IJIOCKOCTOIIHS.
Ha ocHoBe HaOmt01eHNs ONIPEIETSAIOT HapyIIEHUsSI OCAHKHU U HaJTUYHE TIOCKOCTOTIHSL.
OcBauBaroT MpreMbl OKa3aHusl IEPBOU MOMOIIM NMPU TPAaBMaX OMOPHO-IBUTATEIHHOM CUCTEMBI.
BryTpenHss BbIIenstoT cyecTBeHHbIE MPU3HAKU MPOLECCOB CBEPTHIBAHUS U MEPETUBAHNS KPOBH; IMMYHUTETA,
cpena BAaKI[MHAIMU U JIEUCTBUS J1€UEOHBIX CHIBOPOTOK.
opraHusma BBIABISIIOT B3aMMOCBSI3b MEKTy OCOOEHHOCTSAMH CTPOEHUS KJIETOK KPOBU U UX (DYHKIUSAMHU.
HabnrogaroT 1 onuchbIBaOT KJIETKA KPOBU HA TOTOBBIX MUKpOIIpenaparax.
KpoBenocHa Boiaenstor cyiiecTBeHHbIE MPU3HAKU TPAHCIIOPTA BEIIECTB B OPraHU3ME.
AU [TpuBOIAT HOKa3aTENBCTBA HEOOXOAMMOCTH COOJIIOIEHUS MEP MPOPUIAKTUKU CEPIEUHO-COCYTUCTBIX
muMmpatuyec 3a00s1eBaHUM.
Kasi CUCTEMBI PaznuuaroT Ha TabauIax OopraHbl KPOBEHOCHOH U JIMM(PATHUYECKON CUCTEMBI.
opraHuszMa OcBauBarOT MpUEMBI U3BMEPEHUS TYJIbCA, KPOBSIHOTO JAaBJIEHUSA, OKa3aHHs IEPBOIM OMOIIH MPH
KPOBOTEUEHHSIX.
Jpixanue Boiaenstor cyiecTBeHHbIE MPU3HAKK IPOLIECCOB JbIXaHUS U ra3000MeHa.
CpaBHHBAIOT ra3000MEH B JIETKUX U TKaHSX, I€71at0T BHIBOAbI HA OCHOBE CPABHEHHMS.
[IpuBoAsT noKa3aTeNbCTBA HEOOXOAUMOCTH COOIOICHUS Mep MPO(UIAKTHKY JIETOYHbIX 3a00JI€BaHUT,
00pBOBI ¢ TAOAKOKYPEHHEM.
PaznunuaroT Ha TabnMIaX OpraHbl IbIXaTeIbHON CUCTEMBI.
HaxonsT B yueOHOM, HAy4yHO-TIONYJIIPHON JTUTEpaType U pecypcax MutepHet nundopmariuio oo
MH(]EKIMOHHBIX 3a001eBaHUAX, OPOPMIIIOT €€ B BHJIe pedepaToB, HOKIAI0B, MPE3EHTALIUN.
OcBauBaroT MpreMbl MPOPUITAKTUKH MPOCTYAHBIX 3a00JI€BaHUI; OKA3aHUS MIEPBOM MTOMOIIU TTPU OTPABICHUHU
YTapHBIM T'a30M, CIIACEHUH YTOIAKOUIETO.
[TnmeBapen BriiensoT cylecTBeHHbIE MPU3HAKY MPOLIECCOB MUTAHUS U MUIIIEBAPEHUS.
ue PaznmuuaroT Ha TabnuIax U MyJisbKax OpraHbl MUAMIEBAPUTEIHBHON CHCTEMBI.
[IpuBoAsT NOKa3aTENHCTBA HEOOXOIUMOCTH COOIOICHUS Mep MPOMUIAKTUKN HAPYIIIEHUH pabOThI
NUIIEBAPUTEIILHON CUCTEMBI.
O6men Boiaenstor cyiiecTBeHHbIE TPU3HAKKM OOMEHa BEILECTB U MPEBPAILICHUI SHEPTUH B OPraHU3MeE YEJIOBEKa.




BELLECTB U [TpuBOAT HOKa3aTENBCTBA HEOOXOAMMOCTH COOIIOIEHUSI MepP MPO(PUIAKTUKH HApYIICHH 0OMEHa BELIECTB B
YHEPTUH OpraHu3Me M Pa3BUTHUSI aBUTAMUHO30B.
[ToxpoBHbIE Bb1aenstoT cynecTBeHHbIE IPU3HAKK TOKPOBOB TeJIa, TEPMOPETYIISILINY, ITpoLecca YAaIeHUs IPOAYKTOB
OpraHsbl. oOMeHa 13 opraHusma.
Tepmoperyn Pa3znuyaroT Ha TabiMuax opraHbl MOYEBbIIETUTEIBHON CUCTEMBI.
ALAS. [TpuBOIAT HOKA3aTENBCTBA HEOOXOAMMOCTH 3aKaJIUBAaHUS OPraHM3Ma, YXO0/1a 3a KOXKel, BOJIOCAMU, HOTTSIMH,
Brigenenue coOII0IeHNS Mep NMPOPHIIAKTUKH 3a00JI€BaHUM MOUEBBIECIUTEIILHON CUCTEMBI.
OcBauBaTh IpUEMbI OKa3aHHs MIEPBOI MOMOIIY MPU TEMIOBOM U COTHEYHBIX yAapax, 05K0Trax, 0OMOPOKEHUSX,
TpaBMax.
Hepsnas Briaensior cymiecTBeHHbIEC TPU3HAKY TIPOIECCa PETYISIINH KU3HEEATEIIbHOCTH OpraHNu3Ma.
cucrema Pa3nuuaroT Ha TabaMIaX U MYJISKaX OpraHbl HEPBHOM CUCTEMBI.
Ananusarop Bo1aenstor cyiecTBeHHbIE IPU3HAKU CTPOSHUS U (PYHKIIMOHUPOBAHUS OPraHOB UyBCTB, aHAJIN3aTOPOB.
1. OpraHsl [TpuBOIAT HOKA3aTENBCTBA HEOOXOAUMOCTH COOIIOIEHUSI MEp NMPOPMIAKTUKN HAPYILIEHUS 3pEHUSI U CiIyXa.
YyBCTB
Bricmias Briaenstor cymiecTBeHHbIE 0COOCHHOCTH TIOBEICHUS U TICUXUKHU YETIOBEKa.
HEpBHAas
JESITENBHOCT
b
[ToBenenue.
Ilcnxuka
Kenesn Briaenstor cymiecTBeHHbIC MTPU3HAKY TIPOIECCa PETYISIIIY KU3HEEATEIIbHOCTH OpraHNu3Ma.
BHYTpCHHEH PaznuyaroT Ha TabnuIax U MyJsKax OpraHbl YHIOKPUHHON CUCTEMBI.
CEKpEeIH
(9HIIOKpUHHA
sL CUCTEMA)
NuauBunyan Boiaenstor cyiiecTBeHHbIE MPU3HAKK BOCIIPOM3BEICHHS U PA3BUTHSI OpraHU3Ma YeIoBeKa.
bHOE OOBACHAIOT MEXaHU3MBI MTOSIBJICHHS HACTEACTBEHHBIX 3a00JIEBaHUN Y YEJIOBEKA.

[TpuBoasT MOKa3aTENHCTBA HEOOXOUMOCTH COOTIOICHUS Mep PODUIAKTHKY WHOEKITNH, TepeTatonuXCs




pa3BUTHE
opraHuzMa

nosioBeIM IyTeM; BUY — nndekumii; Mequko-reHeTH4eCKOro KOHCYIbTUPOBAHUS AJIs TPELyPExKACHUS
HACJIEJICTBEHHBIX 3a00JIEBaHUI YEIOBEKA.

Haxondar B yueOHOMU, Hay4YHO-TIOMYJISIpPHOU IUTepatype u pecypcax Murtepuer undopmanuto o CIT /e u
BUY-undekiuu, opopmirsitor €€ B Buje pedepaToB, yCTHBIX COOOIICHUH, TPE3SHTAIIHU.

AHAIM3UPYIOT U OLIEHUBAIOT LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKHU B CBOMX JEHUCTBUAX M MOCTYIIKAX IO
OTHOUIIEHUIO K 37J0POBBIO CBOEMY U OKPYKAIOIIKX; OCIIECTBUS BIUSAHUS (PaKTOPOB PUCKA HA 3I0POBHE
YEJI0BEKA.

Buosiorusi. Beenenue B 0011y10 0M0J10THI0
9 knacce (70 gacoB)

BBenenue

OOBACHSIOT POJIb OMOJIOTHH B MPAKTHYECKOU JEATETbHOCTH JIFOIEH.

OBinazieBaroT METOIaMH OMOJIOTMYECKON HAYKU: TOCTAHOBKA OMOJIOTMYECKUX AKCIIEPUMEHTOB U OOBSICHEHUE
UX PE3yJbTaTOB.

Boiaenst0T OTIMYUTEIbHBIC IPU3HAKY KMBBIX OPTaHU3MOB.

MouekynsipH
bIll YPOBEHD
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BriaenstoT cyiecTBeHHbIE IPU3HAKA BUPYCOB.

CpaBHUBAIOT XUMHUYECKUI COCTAB KUBBIX OPTaHU3MOB U TEJI HEKUBOUW MPUPOBI, IEJIAI0T BEIBOALI HA OCHOBE
CpaBHEHUS.

Knaccudumupyrot oprannyeckne coeuHEHUS 0 TPYIIIaM.

OOBSCHSIOT POJIb OPrAaHUYECKUX COCTMHEHUN B KU3HEACATEIbHOCTH OPTaHU3MOB.

Kierounsrit
YPOBEHB

14

Bbiaenstor cyiiecTBeHHbIe MPU3HAKU CTPOEHUS KJIETKH M MPOLIECCOB 0OMEHA BEUIECTB U MPEBPAILICHUS
DHEPIuM, MUTAHUs, IbIXaHUs, BBICIEHUS, TPAHCIIOPTA BEILIECTB, ICJICHNS KIIETKH.

Pa3nuuaroT Ha TabaMIIaX OCHOBHBIE YACTU U OPTAHOU/IbI KJIETKHU.

BBIABISIIOT B3aMMOCBSI3H MEKy CTPOEHUEM U (PYHKUIUAMH KJIETOK.

Habur01a10T 1 ONKCHIBAIOT KJIETKH Ha TOTOBBIX MUKpPOIpenapaTax.

OpranusmeH
HBIN YPOBEHb
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BBII[GJ'IHIOT CYHICCTBCHHBIC ITPHU3HAKH ITPOLCCCOB POCTA, pa3BUTUS, PA3MHOKCHUA.

OOBSICHIIOT MEXaHU3MBI Meﬁ03a, HACICACTBCHHOCTH U UI3MCHYHMBOCTH.

CpaBHI/IBaIOT MHTO3 " Meﬁ03, N3MCHYUBOCTD M HACJICACTBCHHOCTD, II0JIOBOC U Oecmoioe Pa3MHOKCHHC,
JKCHCKHC U MYJKCKHUC ITOJIOBBIC KIICTKH, POCT X PAa3BUTUC OPIraHU3MOB, JICJIAIOT BBIBOJABI HA OCHOBC CPABHCHUSI.

[TonyssAnuon
HO-BHJIOBOM
YPOBEHb

Boiaensior cyiiecTBeHHbIE MPU3HAKU BU/IA.

OOBscHAIOT (POopMUPOBaHUE NPUCTIOCOOIEHHOCTH OPTAaHU3MOB K cpejie 00MTaHus (Ha KOHKPETHBIX IpUMepax)
U TIPUYMHBI MHOTOOOpa3us BUJIOB.

BrIsBIsIIOT IpUCIIOCOOJIEHNS] Y OPraHU3MOB K cpejie 00uTaHMsl (Ha KOHKPETHBIX IPUMEpax ), U3MEHYMBOCTD Y




OpraHnu3MoOB OJITHOT'O BH/JIA.

DKOCHUCTEMH 6 Briaenstor cymecTBeHHbIC TPU3HAKNA YKOCHCTEMBI, IPOIIECCOB MOTOKA BEIMIECTB U MPEBPAIICHUN SHEPTHUHU B
BIN YPOBEHb OKOCHUCTEMaAX.
OOBACHSIOT 3HaUCHUE OMOJIOTHUECKOTO pa3HOOOpa3us AJIsi COXPAHCHUS SKOCUCTEMBI.
BBISBISIOT TUIBI B3aMMOJICHCTBYSI PA3HBIX BUIOB B 9KOCHUCTEME.
Haburo1at0T 1 ONKMCHIBAIOT YKOCUCTEMBI CBOEH MECTHOCTH.
buochepnnrit | 12 | BeiaemsitoT CymecTBeHHBIC TPU3HAKK KPYTOBOPOTa BEIIECTB B Orocdepe.
YPOBEHb OOBSICHSIOT 3HAYCHUE OMOJIOTHYECKOTO pa3HOOOpa3ust AJII COXpaHEeHUs OMOChephl.

[IpuBonAT NOKa3aTENbCTBA HEOOXOIUMOCTH 3aIUThI OKPYKAIOIIEH Cpelibl, COOJIIOACHUS TTPABUII OTHOIIICHUS K
YKABOU MIPUPOJE.

AHAIM3UPYIOT U OLEHUBAIOT MOCIEICTBUS ACATEILHOCTU YEJIOBEKA B IPUPOJIE.

BriiBuratot runotessl 0 BO3MOKHBIX TOCIIEICTBUSAX ACSATEILHOCTH YEIOBEKa B IKOCHUCTEMaxX u duocdepe.
OBnazieBalOT yMEHUEM apTyMEHTHUPOBATh CBOIO TOUKY 3PEHHUS B XOJI€ IMCKYCCUU 10 OOCYK/ICHUIO
IJ1I00aJIbHBIX DKOJIOTHYECKHUX MPOOJIEM.




PaSI[eJI 4. HJIaHl/IpyeMl)Ie pe3yJabTAaTbl 0OCBOCHUS y‘lEﬁHOFO npeamera Pa3)1e.11 «’KuBble OpraHM3MbI»

Y4YeHnK HayaIuTC:

* XapaKTepU30BaTh OCOOEHHOCTH CTPOCHHUS M IPOLECCOB KU3HEAEATEIbHOCTH OHOJOTrMYECKHX OOBEKTOB (KJIETOK,
OpPraHU3MOB), UX NMPAKTHYECKYIO 3HAUYMMOCTb;

* IPUMEHATh METOAbl OMOJIOTMYECKOM HAyKH JJISl U3YYEHHUs KJIETOK M OPraHU3MOB: IPOBOJAUTH HAOIIOACHUS 32 >KUBBIMHU
OpraHu3MaMH, CTaBUTh HECJIOKHBIE OMOJIOTMYECKHUE IKCIIEPUMEHTHI U OOBSACHATH UX PE3YJIbTaThl, ONUCHIBATH OMOJIOTMYECKHUE
00BEKTHI U IPOLIECCHI;

* HCIIOJIb30BATh COCTABIIIIOLIUE HCCIEAOBATENBCKOM W NPOEKTHOW JAESITEIBHOCTH 0 M3YYEHUIO >KHBBIX OPraHH3MOB
(MpUBOIUTH AOKA3aTEIbCTBA, KIACCU(DUIIMPOBATH, CPABHUBATD, BBISBIISATH B3aUMOCBSI3H);

* ODUEHTUPOBATbCA B CHCTEME IIO3HABaTENIbHBIX IIEHHOCTEH: OLEHUBaTh MH(OpPMALMIO O JKHUBBIX OpraHu3Max,
NOJIY4a€MYIO U3 Pa3HbIX HCTOYHHMKOB; OCIEACTBUSA JEATEIbHOCTH YEJI0BEKA B IPUPO/IE.

YueHuk IMOJIYYUT BO3MOKHOCTb HAYUUTLCH .

* coOIOaTh MpaBuiia paboThl B KAOMHETE OMOJIOTHH, C OUOJIOTHYECKUMHU TPUOOpaAaMU M HHCTPYMEHTAMU;

* HCIIOJIH30BaTh MPUEMBI OKa3aHUS TIEPBOM TTOMOIITY TTPH OTPABJICHUH SIOBUTHIMU TPHOAMH, SITTOBUTHIMU PAaCTECHUSIMH, YKyCaX
JKUBOTHBIX; pa0bOTHI C OMPEACITUTEIAMU PACTCHUI; BBIpAIIMBAHUS W PA3MHOKEHUS KYJbTYPHBIX PACTCHHM, JTOMAaITHUX
KUBOTHBIX;

* BBIJICJIATH ACTCTHYCCKHUE JIOCTOMHCTBA OOBEKTOB KUBOW TIPUPOJIBL;

* 0CO3HAHHO COOJII0JIaTh OCHOBHBIC TIPUHITUIIBI U TTPABUJIA OTHOIICHUS K dKUBOM TIPUPOJIC;



* OPUEHTUPOBATHCSI B CHCTEME MOPAITBHBIX HOPM M IIEHHOCTEW IO OTHOIICHHWIO K OOBEKTaM >KUBOW MPHUPOILI (IPU3HAHUE
BBICOKOM IIEHHOCTH KH3HU BO BCEX €€ MPOSBICHUAX, IKOJIOTHYECKOE CO3HAHKE, IMOIIMOHAIBHO-IIEHHOCTHOE OTHOIIICHUE K
00BbEKTaM KUBOU MPUPOBI);

* HAXOJUTHh WH(OOPMAIMIO O PACTCHHSIX M JKMBOTHBIX B HAYYHO-TIONMYJSIPHOW JIUTEpaType, OHMOJOTHYECKUX CIOBApSIX H
CIIpaBOYHHUKAX, aHAJIU3UPOBATh, OIIEHUBATh €€ U NIEPEBOIUTH U3 OJIHON (DOPMBI B IPYTYIO;

* BEIOMPATH 1IEJIEBBIE U CMBICJIIOBBIE YCTAHOBKHU B CBOMX JIEMCTBUSAX U MOCTYIKAaX 1O OTHOIICHUIO K >KUBOM MIPUPOJIE.

Pa3nen «HesioBek u ero 310poBbe»

YUYeHUK HAYYUTCSH:

* XapaKTepu30BaTh OCOOEHHOCTH CTPOCHHS M IPOLECCOB KU3HEACATEIBHOCTH OpPraHM3Ma 4YeJOBEKa, UX IPAKTHYECKYIO
3HAYNMOCTB;

* IPUMEHATh METOJIbl OMOJOTUYECKOM HAyKH NMPH M3YYEHHH OpraHU3Ma 4YeJOBEKa: MPOBOAUTH HAOIIOACHUS 32 COCTOSIHUEM
COOCTBEHHOI'0 OpraHu3Ma, i3MepEeHUsl, CTABUTh HECIIOKHbIE OMOJIOrMYECKUE IKCIIEPUMEHTHI U OOBSICHATH UX PE3YIbTaThl;

* HCIIOJIb30BATh COCTABIIAIOIIME HCCIEN0BATEIbCKOM M NPOEKTHOW JEATEIBHOCTH IO W3YYEHHIO OpraHuM3Ma YeJIOBEKa:
IPUBOJNUTH JIOKA3aTeNIbCTBA POJACTBA YEJIOBEKA C MJICKOIUTAIOIIUMHU KUBOTHBIMHU, CPAaBHUBATh KJIETKH, TKaHH, IMPOIECCHI
AKU3HEICSATEIbHOCTH OpPraHU3Ma YeJIOBEKAa; BBISBIIATH B3aUMOCBSI3U MEXKAY OCOOCHHOCTSMHU CTPOEHUS KIETOK, TKaHEH,
OpPraHoB, CUCTEM OPraHOB U UX (PYHKUHUAMU;

* OPUEHTUPOBATHCS B CUCTEME MO3HABATEIbHBIX LIEHHOCTEH: OLIEHMBATh MHGOPMAIIHIO 00 OpraHU3Me YeJ0BEKa, MOJIy4aeMylo
U3 Pa3HbIX UICTOYHHUKOB, MTOCJIEACTBUS BIUSIHUS (DAKTOPOB PUCKA Ha 3J0POBbE YEIOBEKA.

Y4eHUK IMOJIYYUT BOBMOKHOCTb HAYUUTLCH.




* MCIIOJIb30BATh Ha MPaKTUKE MPUEMBI OKa3aHUs MEPBOM MOMOINU MPU MPOCTYAHBIX 3a00JI€BaHUAX, 0KOTaX, 0OMOPOKEHUSX,
TpaBMax, CIIACEHWU YTOMAIOIIEro; pPalMOHAIBHOM OpraHu3allMi TpyAa W OTAbIXa; MPOBEACHMsS HAOJIOJEHUN 3a
COCTOSIHEM COOCTBEHHOI'O OPraHU3Ma;

* BBIJIEJIATH ICTETUUECKHUE TOCTOMHCTBA YEIIOBEYECKOIO TENa,

* peaJIn30BbIBATh YCTAHOBKH 3/J0POBOTO 00pa3a *KU3HU;

* OPUEHTUPOBATHCSI B CHCTEME MOPAJIBHBIX HOPM M IIEHHOCTEH MO OTHOLIEHUIO K COOCTBEHHOMY 3J0POBBIO U 370POBBIO

JIPYTUX JIFOJIEH;

* HAXOJIUTh B YYEOHOW W HAYYHO-TIOMYJISIPHOU JUTEpaType MHPOpMalUI0O 00 OpraHU3ME 4einoBeka, opopMiIsTh €€ B BUJC
YCTHBIX COOOIIEHUH, JTOKIAI0B, pedepaToB, IPE3CHTAIUN;
* AaHAJIM3MPOBATh W OIICHUBAThH IIEJIEBBIE W CMBICIOBBIE YCTAHOBKM B CBOMX JCHCTBUAX U TOCTYNKAaX MO OTHOIICHUIO K
3JIOPOBBIO CBOEMY U OKPY’KAIOIINX; TIOCIEICTBUS BIUSHUS (PaKTOPOB PHCKA HA 3I0POBHE YEIIOBEKA.
Pazngen «O0mue 0uoI0ornyecKne 3aKOHOMEPHOCTH»

BBINYCKHUK HAVUYUTCH.

* XapaKTEepPU30BaTh 00IIHE OMOJIOTHYECKHE 3aKOHOMEPHOCTH, UX MPAKTHUSCKYIO 3HAYMMOCTb;

* IPUMEHATh METOJbI OMOJOTHYECKON HAyKU IS HM3YyYCeHHUsS OOIMX OWOJOTHYECKHUX 3aKOHOMEPHOCTEH: HaOMIoaaTh |
OIMMCHIBATh KJIIETKU Ha TOTOBBIX MUKPOTIPEIapaTax, SKOCHCTEMBI CBOEH MECTHOCTH;

* MCIIOJIb30BAaTh COCTABJISIFOIINE MPOCKTHOW M HMCCIEAOBATEIbCKOW NEATEIBHOCTH MO HM3YYEHHI0 OOIMMX OMOJOTHYECKHX

3aKOHOMEPHOCTEH, CBOMCTBEHHBIX KHBOW MPHUPOJE; MPUBOAUTH J0KA3aTEIHCTBA HEOOXOIUMOCTH 3aIIUTHI OKPYKAIOIIEH



Cpeabl; BBIACIATH OTIMYHUTCIIBHBIC IMPHU3HAKHN JKHMBBIX OPTaHU3MOB, CYHICCTBCHHBLIC IIPU3HAKHU OMOJOTHYECKUX CHUCTEM H
OMOJIOTMYECKUX ITIpOoLCCCOB;

¢ OPUCHTUPOBATHCA B CUCTEMC IIO3HABATCIIBHBIX HCHHOCTeﬁI OLICHUBATDH I/IH(bOpMaHHI-O O ACATCIILHOCTH YCJIOBCKA B IIPUPOIL,
MMOJIy4acMYyI0 U3 pa3HbIX UCTOYHHUKOB,

¢ AHAJIM3UPOBATH YU OLCHUBATD ITOCIICACTBUA ACATCIbHOCTH YCJIIOBCKA B ITPHUPOAC.

BBIHVCKHI/IK MMOJIYYUT BO3MOKHOCTb HAYUYUTHLCH.

®* BbIABHUTATh THUITIOTC3bI O BOSMOXKHBIX ITOCIICACTBUAX ACATCIBHOCTH YCJIIOBCKA B DKOCUCTEMAX U 6I/IOC(1)CPC;

¢ AprYMCHTHUPOBATHL CBOIO TOYKY 3PCHUA B XO0AC AUCKYCCHHU 110 O6CY)KII€HI/II-O IJ100aIbHBIX YKOJIOTHYECKUX HpO6H€M.



