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MecTo
noanucaHus
PABOYASA ITPOI'PAMMA
(peanuszanus 8-9 kiaaccol)
[Tpenmert (kypc) buoJjorus Knacc 5-9 knaccel

KonudecTtBo wacoB mo yueOHOMY tutany 35 B roa 1 B Hemento (6 kiacc); 70 B rox 2 B
Henento (7-9 kn.). CocraBiena B cooTBercTBUU ¢ [Iporpammoit kypca 6uonoruu ajis 5-
9 kaccoB /s 001Ie00pa3oBaTeNIbHBIX yupekacHuii (aBTop B.B. [Taceunuk)

e VYyeonuku: B.B. Ilaceunnk,C.B. Cymaroxus, I'.C. Kanunosa, 3.I'.
["anontok. buonorus 5-6 knacc — M: [Ipocsemienue, 2019

e B.B. Ilaceunuk,C.B. CymatoxuHs, I'.C. Kanunosa. buosorust 7 knacc —
M: Ilpocsemienue, 2017

e B.B.Ilaceunuk, A.A. Kamenckuii, I'.I'. IlIBenoB.buonorus 8 kinacc - M:
ITpoceemenue, 2018

e B.B. Ilaceunnk, A.A. Kamenckuii, I'.I'. IlIBenoB. buomorns 9 xmacc - M:
«[Ipocsemienuey, 2019

Paccmorpena Ha 3acemanni MO YUYUTENEH €CTECTBEHHOHAYYHOTO IIMKJIA

(Ha3BaHHUE METOJMYECKOr0 OOBEANHEHNUS)

ITporokor Ne 1ot «30» 08  2023r.

[Ipeacenarens MO _ Ilonomapenko Okcana CepreeBHa
(®HNO0) (Toammce)




IInanupyemsle pe3yJibTaThl H3Y4eHUs] y4eOHOI0 IpeMeTa
B pesyabTare n3yuenuss Kypca 0Mo10ruu B OCHOBHOI 1IKOJ1€:

BBITyCKHUK HAYYHTCS MT0JIB30BATHCSI HAYYHBIMH METO/IaMU IS PACTIO3HAHUS OMOJIOTHYECKUX MPO0JIeM; JaBaTh HAyIHOE 00BsICHEHUE
OounonorndeckumM (pakTam, mporeccam, BICHUSM, 3aKOHOMEPHOCTSIM, UX POJIU B )KU3HU OPraHU3MOB M YEJIOBEKA; MPOBOIUTH HAOIIOACHHMS 32 KU BBIMU
00BEKTaMU, COOCTBEHHBIM OPTaHU3MOM; OTHICHIBATH OMOIOTHYECKHE OOBEKTHI, TPOIIECCHI U SIBJICHHS; CTABUTH HECJIOKHBIC OMOJIOTUIECKIE
AKCIIEPUMEHTHI M UHTEPIPETUPOBATH UX PE3YIbTATHI.

BI)IHyCKHI/IK oBJIajaceT CHCTEMOM OHMOIOTMYCCKUX 3HAHMHI — MNOHATHUAMHA, 3aKOHOMCPHOCTAMU, 3aKOHAMH, TCOPUAMH, UMCIOILIUMHA Ba’)KHOC
O6H.[CO6p€lBOBaTCJ'IbHOC H IIO3HABATCJIIbHOC 3HAYCHHUEC, CBCACHUAMU 110 HCTOPHUH CTAHOBJICHUA OMOJIOTHH KaK HAayKH.

BhinmyckHUK 0¢BOMT 001K MPUEMbI: OKa3aHUs IEPBON OMOILM; PALIMOHAILHONW OpraHU3alMK TPYa U OT/bIXa; BBIPALIMBAHUS U PA3MHOXKCHHUS
KYJIbTYPHBIX PAaCT€HHUH U TOMALIHUX )KUBOTHBIX, YX0/1a 32 HUMU; IPOBE/ICHUS HAOIIOICHHI 32 COCTOSHUEM COOCTBEHHOI'O OpraHu3Ma; MpaBuiia
paboThl B KaOMHETE OUOJIOTHH, ¢ OMOIOTHYECKUMH MPHOOpaAMH U HHCTPYMEHTaMHU.

BoinyckHUK npuo0peTreT HaBBIKK MCIIOJIb30BaHMSI HAYyYHO-TIONYJISIPHON JIUTEpaTyphl IO OMOJIOTHH, CIIPABOYHBIX MaTepUajoB (Ha OyMa)kKHbBIX U
3JIEKTPOHHBIX HOCUTEIISAX), pecypcoB MIHTepHETa P BHINOJHEHUH y4eOHBIX 3a/1a4.

BBINYCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:
OCO3HAHHO HUCIOJIb30BaTh 3HaHUSI OCHOBHBIX MPaBHJI MIOBEACHUS B IPUPOJIE U OCHOB 37J0pOBOr0 00pasa KU3HU B OBITY;
BbIOMpATH 1I€JIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JEMCTBUSX M MOCTYIKaX M0 OTHOLIEHUIO K )KUBOW MPUPOJE, 30POBBIO CBOEMY U OKPYKAIOIIKX;

OpPUEHTHPOBATHLCS B CHCTEME MO3HABATENbHbIX IEHHOCTEH — BOCIIPUHUMATH HH(GOPMAIIMIO0 OMOJIOTHYECKOT0 COJIEPKaHNs B HAYYHO-TIONYJISIPHON
JuTepaType, cpeAcTBax MaccoBoi nHpopmanun u HTepHeT-pecypcax, KpUTUYECKH OLIEHUBATh NOTYyYEeHHYI0O HHPOPMAIIUIO, AaHATTU3UPYS €€
cojiepKaHue U JJaHHble 00 UICTOUHUKE MH(POPMALIUY;

cOo3aaBaThb COOCTBEHHbBIE TUCHMEHHEIC U YCTHBIC C006H_[CHI/I}I 0 OMOJIOTMYECKHX SIBICHUSIX U nmpouneccax Ha OCHOBC HECKOJIBKUX UCTOYHHUKOB
I/IH(I)OpMaI_[I/II/I, COMMPOBOKAATH BBICTYIVICHUC npe3eHTauHeI71, YUYHUTBIBAsA 0COOCHHOCTH AyAUTOpUH CBEPCTHUKOB.



Ilo 3aBepIeHUI0 Kypca 60uoJi0oruM B 5-7 Kj1accax M 1o 3aBeplleHnI0 n3ydeHus pasaena I «’ KuBble opranusmMbny
Y4eHUK HAYYUTCS:

BBIJIETISITH CYIIECTBEHHbIE MPU3HAKN OMOJIOTHYECKUX 0OBEKTOB (KJIETOK U OPraHU3MOB PACTEHUI, )KUBOTHBIX, TPHOOB, OaKTEepHUii) U MPOIIECCOB,
XapaKTEePHBIX JIJIS )KUBBIX OPTraHU3MOB;

apryMEeHTHPOBaTh, IPUBOAMTH JOKA3aTEIbCTBA POJCTBA PA3JINYHBIX TAKCOHOB PaCTEHUH, ’KUBOTHBIX, TPHOOB U OAKTEPHIi;
apryMEHTHPOBAaTh, IPUBOAMTD JOKA3aTEIbCTBA PA3IMUUil paCTEHUI, )KUBOTHBIX, TPHOOB 1 OaKTEpHii;

OCYIIECTBIISTH KIACCH(PHUKAINIO OMOJIOTHYECKIX 00BEKTOB (pacTeHH, )KUBOTHBIX, OaKTepHii, TPHOOB) HA OCHOBE ONPECIICHIS UX MPHHAUICKHOCTH K
OIIpeIeIEHHOW CUCTEMAaTUYECKOM rpyIIe;

pacKpbIBaTh POJb OMOJIOTUY B IPAKTUUECKOM AEATEIbHOCTH JIIOIEH; POJIb PA3IMYHbIX OPraHU3MOB B JKU3HH YEJIOBEKa;

O6T)$ICH$ITI> 06HIHOCTI> HpOI/ICXO)KIleHI/ISI U DBOJIFOINUHU CUCTEMATHUYCCKHUX rpyHH paCTeHI/Iﬁ 1 )KUBOTHBIX HaA HpI/IMean COIIOCTAaBJICHUA 6I/IOJIOI‘I/I‘~I€CKI/IX
00BEKTOB;

BBISIBJISITH IPUMEPBI M PACKPBIBATH CYIIHOCTH MPUCIOCOOIEHHOCTH OPIaHU3MOB K cpejie 00UTaHus;

pa3auyaTh MO BHEITHEMY BHTY, CXEMaM U ONMHCAHUSM PeaTbHBIC OMOJIOTHIECKIE 0OBEKTHI WIIM UX N300paXKEHUS, BBISBIISATH OTIMYATEIHHBIC TIPU3HAKT
OHOJIOTHYECKUX 00BEKTOB;

CpaBHUBATH OMOJIOTHYECKHE OOBEKTHI (PACTeHHUS, )KUBOTHBIE, OAKTEPHH, TPUOBI), IPOIECCHI )KU3HEACITEIIBHOCTH, /IeJIaTh BHIBOJIBI M YMO3AKITIOY CHUSI
Ha OCHOBE CPaBHEHMUS;

YCTaHAaBJIMBATH B3AaUMOCBIA3HU MCKIY 0COOECHHOCTSIMU CTPOCHUA U q)YHKHI/IﬂMI/I KJIICTOK " TKaHeI\/'I, OpradHoB U CUCTEM OpPIraHOB;

HCIIOJIB30BaTh METOBI OMOJIOrnYEeCKOM HAyKH: Ha6J'IIO}IaTB Y OIMCHIBATL OMOJOTHYECKHE OOBEKTHI U MponecChl; CTaBUTH OMOJIOrHYEeCKHUe
9KCIICPUMCHTBI U O00BACHATH UX PE3YJbTATHI,



3HATb U apryMCHTUPOBATH OCHOBHELIC IIpaBUJIa IIOBCACHUS B IIPUPOJC,
AHAJIIM3UPOBATh U OUCHUBATH IMOCIICACTBUA ACATCIbHOCTHU Y€JIOBEKA B IIPUPOJE;
OIMUCBIBATh U UCIIOJIB30BATh MPHUEMBI BhIpAIIUBAHUA U PASMHOXKCHHUA KYJIbTYPHBIX paCTeHI/IfI " JOMAIIHUX JXUBOTHLBIX, YXOJd 3a HUMU;

3HATh M COOMIOATh MPaBUiIa pabOTHl B KAOWHETE OMOJIOTHH.

Y4yeHuk MOJYYHUT BO3MOKHOCTDb HAYYUTHLCH:

HAXOJUTh HHOOPMAIIHIO O PACTEHUSX, )KUBOTHBIX TPHOaX U OAKTEPHSIX B HAYYHO-OMYJIIPHOM JIUTEpaType, OMOIOTHYECKUX CIOBApPSX, CIPABOYHUKAX,
HuTepHet pecypce, aHATM3UPOBATh U OLICHUBAThH €€, IEPEBOAUTDH U3 OJHON (POPMBI B IPYTYIO;

OCHOBaM HCCIIEJOBATEIbCKON U MTPOEKTHOM JIEATEIbHOCTH 10 U3YyUYEHUIO OPTAaHU3MOB Pa3IUYHbIX LIAPCTB JKUBOW MPUPO/IbI, BKIIIOUYAsl YMEHUS
(dbopMynpoBaTh 3a/1a4M, MPEACTABIATh padOTy Ha 3alUTY U 3alUIIATH €€.

HCIIOJIB30BATh MPUEMbI OKa3aHUs HepBOI\/JI IMOMOIIH ITPHU OTPABJICHUU AJOBUTBIMU FpI/I6aMI/I, AAOBHUTBIMU PACTCHUSAMHU, YKYCaX KMBOTHBIX; pa6OTH C
OIPEACIINTCIIAMU paCTeHHﬁ; Pa3MHOKCHHA U BbIpallIUBAHUA KYJIbTYPHBIX paCTeHHﬁ, YXOA0M 3a JTOMAITHUMH KUBOTHBIMU,

OPHUCHTHPOBATHCA B CUCTEMC MOPAJIbHBIX HOPM U LIEHHOCTEH M0 OTHOIIEHHIO K 00BEKTaM JKUBOI MpUpPOAbL (HpI/I3HaHI/Ie BBICOKOM IIEHHOCTH JKH3HU BO
BCCX €€ MPOABIICHUAX, SKOJIOTHYICCKOC CO3HAHUC, SMOITUOHAJIIbHO-IICHHOCTHOC OTHOILICHHUE K 00BEKTaM JKHBOM HpI/IpOI[I)I);

OCO3HAHHO HCIIOJIb30BAaTh 3HAHUA OCHOBHBIX ITPABUJI ITIOBECACHHWA B IPUPOIC, BLIGI/IpaTL HCJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX
JIEHCTBHUAX B IMOCTYIIKAaX IO OTHOMICHUIO K JKUBOH IIprUpoac,

co3aaBaThb COOCTBEHHBIE ITHCEMEHHBIE B YCTHBIC COO6HI€HI/I$[ O PaCTCHUAX, )KUBOTHBIX, 6aKTepI/I5[ n rpH6ax Ha OCHOBEC HECKOJIbKHMX HCTOYHHUKOB
I/IH(bOpMaI_[I/II/I, COIIPOBOKAATH BBICTYIVICHUC HpCSCHTaHHCﬁ, YUYHUTBIBAsA 0COOEHHOCTHU AyIUTOpUHN CBECPCTHUKOB,



pa60TaTb B I'pYIIII€ CBEPCTHUKOB IIPU PCIINCHNH ITO3HABATCIIBHBIX 3a/la4 CBA3AaHHBIX C U3YUYCHHUEM 0COOEHHOCTEH CTPOCHUA U )KUSHEACATCIBHOCTHU
paCTeHHﬁ, JKHBOTHBIX, FpI/IGOB u 6aKTepHﬁ, ITaHUPOBATb COBMCCTHYIO ACATCIIbHOCTDL, YYUTBIBATH MHCHUC OKPYKAIOIIHUX U aICKBATHO OLICHUBATDH
COOCTBEHHBIN BKJIaad B ACATCIIbHOCTD I'PYIIIIBI.

ITo 3aBepmieHnI0 Kypca 0M0J10THHU B 8 Kj1acce U 10 3aBepuieHnI0 usydenus pasjaena Il «YenoBek u ero 310poBbe»
Y4eHnK HAy4YuTCH:

BBIACIIATH CYIICCTBCHHBIC ITPHU3HAKU OMOJOTrHYECKUX 00BHEKTOB ()KI/IBOTHI)IX KJICTOK U TKaHeﬁ, OpTraHoB U CUCTEM OpTraHOB LIeJIOBeKa) " IMpoueccoB
KUBHCACATCIIbHOCTH, XaPAKTCPHBIX JIA OpraHUu3Ma 4CJI0BCKaA,

APTYMCHTUPOBATL, IPUBOAHUTH AOKA3ATCILCTBA B3AUMOCBA3H YCIIOBCKA U OKp}DKEIIOHICfI CpCanbl, poACTBA YCIIOBCKA C ) KUBOTHBIMU,
APTYMCHTUPOBATh, IPUBOJAUTH NOKA3ATCIbCTBA OTJIMYUH YeI0BEKA OT KHNBOTHBIX,

apryMEeHTHPOBaTh, IPUBOAMUTH JOKA3aTEIbCTBA HEOOXOIMMOCTH COOMIOICHHS Mep PO MIaKTUKY 3a001€BaHUH, TpaBMaTU3Ma, CTPECCOB, BPEIHBIX
MIPUBBIYEK, HAPYILIEHUSI OCAHKH, 3pEHUs, CIIyXa, THPEKUMOHHBIX U MIPOCTYIHBIX 3a00JI€BaHUM;

OOBICHATH ABOIIONMIO BUAA YemoBek pa3yMan71 Ha MpuUMEpax COMOCTABIICHUSA OMOJIOTHYECKUX 00BEKTOB U APYrux MaTCpruaJIbHbIX apTe(I)aKTOB;

BBISIBJISITH IIPUMEPHI U TMOSCHATH TIPOSIBIICHHE HACIEICTBEHHBIX 3a00JIeBaHUH Y UeTIOBEKa, CYITHOCTh MPOIECCOB HACIEICTBEHHOCTH U U3MEHYHBOCTH,
MPUCYIIEN YETOBEKY;

pas3inyaThb 110 BHCUHIHEMY BUY, CXEMaM U OIMMHMCAHUAM PEATIbHBIC Ouosornueckrue 00ObEKTHI (KJ'IeTKI/I, TKaHU OpraHbl, CHCTCMbI OpFaHOB) NI UX
I/1306pa)KCHI/I$I, BBISABIIATH OTIIMYUTCIIBHBIC ITPU3HAKN OMOJIOTHYECKUX O6’beKTOB;

CpaBHHBATb OMOJIOrHYeCcKrue 00ObEKTHI (KJ'ICTKI/I, TKaHH!, OpraHbl, CUCTCMBbIL OpFaHOB), MMPpOUECChI KKUBHCACATCIILHOCTU (HI/ITaHI/IC, JABIXaHUC, o0MeH
BCIICCTB, BBIACICHUC U )Ip.); ACJIaTh BBIBOABI 1 YMO3AKJIFOYCHHUA Ha OCHOBC CPaBHCHHA,

YCTaHABJIMBATb B3AUMOCBA3U MCKIAY 0COOCHHOCTSIMH CTPOCHUA U (I)YHKLII/IHMI/I KJICTOK " TKaHefI, OpraHoB U CUCTCM OpPTaHOB;



HCII0JBb30BaTh MCTOJbI OMOJIOrHYECKOM HaYyKHU: Ha6J'IIO,I[aTB Y OIKMCHIBATL OMOJOIHYECKHE OOBEKTHI U IMpONHECChI; MPOBOAUTH UCCIICAOBAHUA C
OpraHnu3MoM 4Y€JIOBEKA U 00BACHATH UX PE3YIbTATEI,

3HAThb U apryMCHTHUPOBATH OCHOBHBIC TPUHIMIILI 310POBOI'0 06pa3a KHU3HU, paHHOHaﬂbHOﬁ OopraHu3alvu TpyJda U OTAbIXA,
aHAJIM3UPOBATh U OIICHUBATH BIUSHHUE ()AKTOPOB PHUCKA HA 3710POBHE YEIOBEKA;

OIMCHIBATH M UCIIOJIb30BATH PHEMBI OKa3aHUsI IEPBOH TIOMOIIIH;

3HATh U COOJIONIATh MpaBmiia paboThl B KaOWHETE OHOIOTHH.

Y4eHHK MOJYYUT BO3MOKHOCTH HAYUUThCH:

OOBSACHATH HEOOXOAUMOCTh MPUMEHEHHS TeX WM UHBIX MPUEMOB IPU OKa3aHUU MEPBOIl TOBpaueOHON MOMOIIIM MTPH OTPABICHUSIX, 03KOTaX,
00MOPOKEHHUSX, TPAaBMaX, CIIACEHUH YTOIAOIIET0, KPOBOTCUCHHUSX;

HaXOJUTh UH(OPMALIMIO O CTPOCHUH U KU3ZHEAESITEIbHOCTH YEJIOBEKa B HAYYHO-TIOMYJISIPHOM JINTEpaType, OMOIOrMUYECKUX CIOBApsIX, CIPAaBOYHHUKAX,
WuTepHeT-pecypcee, aHaIU3UPOBATh U OLIEHUBATh €€, IEPEBOIUTD U3 OJHON (POPMBI B JPYTYIO;

OPUEHTHUPOBATHCSA B CUCTEME MOPAIBHBIX HOPM U IIEHHOCTEH IO OTHOIICHUIO K COOCTBEHHOMY 37I0POBBIO M 37I0POBBIO IPYTUX JIFOJCH;

HaxOJUTh B Y4eOHOMU, HAyYHO-TIOMYJISIpHOM TuTepaType, MuTepHeT-pecypcax nndopmainio o6 opraHu3Me 4enoBeka, opopMIIsTh €€ B BUJI€ YCTHBIX
COOOIIECHMI U TOKIAJ0B;

AHAJIIM3UPOBATh U OLICHUBATDH LCJIICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX I[GflCTBHS[X M ITOCTYIKax MO OTHOIICHUIO K 3JOPOBBIO CBOEMY U
OKpYKaromux; MOCICACTBUA BJIUIHUA (I)aKTOpOB pHUCKa Ha 3JO0POBLC YCTIOBCKA.

co3J1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHS 00 OpraHn3Me YeIOBEeKa U €ro KU3HEEeSTeIbHOCTH Ha OCHOBE HECKOJIBKUX HCTOYHHUKOB
nH(OpMaIIMHU, COITPOBOXK/IATh BBICTYIUIEHNE IPE3EHTALIUEN, YIUThIBAas 0COOEHHOCTH ayAUTOPUH CBEPCTHUKOB;



pa60TaTb B I'pYIII€ CBEPCTHUKOB IIPpU PCIICHNH IMO3HABATCIIBHBIX 3a/ia4 CBA3AaHHBIX C 0COOEHHOCTAMU CTPOCHUSA U XXKUBHEACATCIbHOCTHU OpraHu3Ma
YCJIOBCKA, MIIaHUPOBATh COBMECTHYIO ACATCIbHOCTD, YUUTBIBATH MHCHUC OKPYXXAIOIIUX U aICKBATHO OLICHUBATH COOCTBEHHBIN BKJ1ad B ACATCIBHOCTD

TPYIIIbIL.

ITo 3aBepmieHnI0 Kypca 0M010ruU B 5-9 Kj1accax M 1o 3apepuiennio usyuenus pasaena Il «Oo0mmue 0uonoruyeckue 3aKOHOMEPHOCTH
BhinycKHUK HAY4YHTCS:

BBIJICJIATH CYIIECTBEHHBIE MPU3HAKN OMOJIOTHYECKUX 00BEKTOB (BHIa, SKOCHCTEMBI, Onochepsl) U IPOIECCOB, XapaKTEPHBIX ISl COOOIIECTB KUBBIX
OpraHU3MOB;

apryMEHTHPOBATh, MPUBOIUTH JOKA3ATEIbCTBA HEOOXOUMOCTH 3aITUTHI OKPYKAIOIIECH CPEIbI;
apryMEeHTUPOBaTh, IPUBOIUTH JOKA3aTEJIbCTBA 3aBUCUMOCTH 3/10POBBS YEJIOBEKA OT COCTOSIHUS OKPYXKAIOLIEH CPeibl;
OCYIIECTBJIATH KJIacCU(PHUKAINIO OMOJOTHYECKUX 00BEKTOB Ha OCHOBE OMPE/ICTICHUS UX MPUHAICKHOCTH K ONPEACIICHHON CUCTEMAaTHYECKOMN TPYIITIE;

PacKpbIBaTh POJIb OMOJIOTUH B MPAKTHYECKON ACATEIBHOCTH JIFOJIEH; pOJIb OMOJIOTHUECKUX OOBEKTOB B IIPUPO/IC U )KU3HU YEIIOBEKA; 3HAUCHHE
OMOJIOTMYECKOT0 pa3Ho00pa3us sl COXpaHeHus: Ouochepsl;

OOBSACHATH OOIIHOCTH MPOUCXOKICHHS U SBOJIIOLIMM OPraHU3MOB Ha OCHOBE COMOCTABJIEHUSI OCOOEHHOCTEN UX CTPOEHUS M PYHKIIMOHUPOBAHUS;
OOBSICHATH MEXaHU3MbI HACJIECTBEHHOCTH U U3MEHYMBOCTH, BOSHUKHOBEHHS MPUCIIOCOOIEHHOCTH, IPOLIECC BUI000pa30BaHMS;

pa3nanyath MO BHEITHEMY BUY, CXE€MaM U OMHUCAHUSM peaTbHble OMOJOTHYECKHE 0OBEKTHI HIIM UX N300paKeHHUs, BBISBIISS OTIUYUTEIbHBIC IPU3HAKU
OMOJIOTHYECKUX 00BEKTOB;

CpaBHHBATb OMOoJIOrHYecKue OGBCKTLI, MMpONHECChI; ACJIAaTh BBIBOJABI U YMO3AKIHOYCHHUS HA OCHOBE CPABHCHU A,



YCTaHaBJIMBATh B3aUMOCBIA3HU MCKIY 0COOEHHOCTSIMH CTPOCHUA U (byHKI_II/ISIMI/I OpraHoB U CUCTCM OpPTraHOB;

HUCIIOJIB30BaTh MCTOABI OMOJIOrYECKOM HAayKH: Ha6JIIOI[aTB 1 OIIMCHIBATh OMOJIOTHYCCKUE OOBEKTHI U IpOLECChI; CTABUTH OHOJIOTHYECKHUE
OKCIICPUMCHTBI U OOBSICHATH UX PE3YJIbTAThI;

3HATb U apryMEHTHUPOBATG OCHOBHEIC IIpaBuJia IIOBCACHHUA B IIPUPOAC, aHATIU3UPOBATh U OUCHUBATD IMOCICACTBUA ACATCIIBHOCTH YCIIOBEKA B ITPUPOJE;
OIIKMCBIBATh U HMCIIOJIB30BATh IIPHUEMBEI BhIpAalllMBAHUA U PA3MHOXKCHHUA KYJIbTYPHBIX paCTeHI/Iﬁ M JOMAITHUX XHUBOTHBIX, YXO/ld 3a HUMH B
arpoucHo3ax;

HAXOJUTh B YU€OHOH, HAYYHO-TIONYJISIPHOM auTeparype, UHTepHeT-pecypcax nHGOPMAIIHIO O KUBOK MpUpoae, 0hOpMIIATh €€ B BUEC MUChMEHHBIX
COOOIIeHUH, TOKIIAZ0B, pedepaTos;

3HATh U COOJIOAATH IIpaBHJia pabOTHl B KAOMHETE OMOJIOTHH.
BbINyCKHHMK MOJTYYHT BO3MOKHOCTH HAYUUTHCH:
IIOHUMATh 3KOJIOI'MYCCKUC HpO6H€MBI, BO3HHUKAIOOIUME B YCJIIOBHUAX HEPAIMOHAIIBHOTO ITPUPOAOIIOIIB30BAHNA, U ITYTHU PCILICHUA 3TUX npo6neM;

AHAJIIM3UPOBATh U OUCHUBATDH LICJICBBIC 1 CMBICJIOBBIC YCTAHOBKH B CBOMX I[GflCTBI/IfIX M MTOCTYINKax Mo OTHOICHUIO K 3JOPOBBIO CBOEMY U
OKpYyXKaromux, nmocCJaCcACTBUA BIINAHUSA q)aKTOpOB pHUCKa Ha 3J0POBLC YCIIOBCKA,

HaXO0AUTh MH(OPMAIIHIO 110 BOIIpocaM o0I1el OMOJIOTUU B HAYYHO-TIOMYJIIPHOM JIUTepaType, ClieuaTu3upOBaHHBIX OMOJIOIMYECKUX CIIOBapsX,
crpaBOYHMKaX, IHTepHET pecypcax, aHaIM3UPOBaTh U OLIEHUBATh €€, IEPEBOAUTD U3 OHOIH (GOPMBI B JPYTyIo;

OPHEHTHUPOBATHCS B CUCTEME MOPATBHBIX HOPM U IIEHHOCTEH 110 OTHOIICHHUIO K 00BEKTaM YKHBOH MPHPOJIBI, COOCTBEHHOMY 3I0POBBIO H 3/T0POBBIO
APYTUX Jro/ieH (MpU3HAHUE BHICOKOM IIEHHOCTH JKU3HU BO BCEX €€ MPOSBICHUAX, IKOJIOTHUYECKOE CO3HAHNE, SMOLIMOHATILHO-IIEHHOCTHOE OTHOILIEHHE K
00BEKTaM >KMBOU MIPUPOJIBI);

C03/1aBaTh COOCTBEHHBIE MHCbMEHHBIE U YCTHBIE COOOIIEHUS O COBPEMEHHBIX Mpo0emMax B 00JacTi OMOJIOTHH U OXpaHbl OKPYKaOIIel cpebl Ha
OCHOBE HECKOJIbKUX UCTOYHUKOB HH(POPMALIUH, CONIPOBOK/IATh BHICTYINICHHE MTPE3CHTALIMEN, YUUTHIBAas 0COOEHHOCTH ayIUTOPUH CBEPCTHUKOB,;



paboTaTh B rpymie CBEpCTHUKOB MPH PEIICHUHU TO3HABATENbHBIX 3314 CBA3AHHBIX C TECOPETHUECKUMHU U MPAKTUYECKUMU IIpodiieMaMu B 00J1aCTH
MOJICKYJISIPHOM OMOJIOTHU, TEHETUKHU, IKOJIOTUH, OMOTEXHOJIOTUN, MEIUIIMHBI U OXPAaHbl OKPYKAIOIIEH Cpe/Ibl, TUTAHUPOBATH COBMECTHYIO
NeSITeNIbHOCTD, YUUTHIBATh MHEHHE OKPYXKAIOIIMX U aJIEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B IEATEIBHOCTh TPYIIIIHI.

.]II/I'-IHOCTHBIC, METANIPEAMETHDBIC H MTIPEAMETHBIC PE3YJIbTAThl 0CBOCHHUSA omoJioruu

TpeboBanwus k pe3yiabprataM 00y4eHHUsI OCHOBHBIX 00pa30BaTEIbHBIX MIPOrPaMM CTPYKTYPHPYIOTCS IO KIFOUYEBBIM 33]a4aM 00IIero o0pa3oBaHus,
OTpayKarOIIMM HHIMBUAYyabHBIC, OOIECTBEHHBIC ¥ TOCYIaPCTBEHHBIE MIOTPEOHOCTH, M BKIIIOYAIOT TMYHOCTHBIEC, METAIIPEIMETHBIC U TIPEIMETHBIE
pe3yJbTaThI.

JInyHOCTHBIE pe3yabTaThl 00yueHUs OMOJIOTHH:
1) 3HaHME OCHOBHBIX MPHUHIIUIIOB U MPABHJI OTHOLICHUS K JKHBOI MPUPO/IE, OCHOB 3I0POBOr0 00pa3a KU3HH U 310pOBbecOSperaromnx TeXHOIOTUH;
2) peanuzalys yCTaHOBOK 3J0POBOTO 00pa3a KHU3HU

3) chopMUPOBAHHOCTH MO3HABATEIBHBIX MHTEPECOB U MOTHUBOB, HAIPABJIEHHBIX HA U3YYEHHE KUBOU MPUPOABI, MHTEIUIEKTYaIbHBIX YMEHHM
(1oxa3bIBaTh, CTPOUTH PacCyKIACHUS, aHAIU3UPOBATh, CPABHUBATD, 1€71aTh BBIBOABI U JIp.); SCTETUYECKOI0 OTHOLIEHHUS K )KUBBIM OOBEKTaM.

MeTtanpeamMeTHble pe3yJabTaThl 00y4eHHs] OUOJIOTHUH:

1) oBageHNe COCTABIISIIOIIMMHU UCCIIEIOBATENLCKON M MPOEKTHON AESITEeIbHOCTH, BKIIIOUasi YMEHUS BUIETh MPOOJIeMy, CTABUTh BOIIPOCHI, BHIABUTATh
TUIIOTE3BI,

JlaBaTh OMpEeeTICHHs MTOHATHAM, KIacCu(DUIIMPOBaTh, HAOIIOJaTh, TPOBOJUTH SKCIIEPUMEHTHI, AENaTh BBIBOJBI U 3aKIFOUEHUS, CTPYKTYPUPOBATh
Marepuai, OObICHATh, JOKA3bIBATh, 3AMIUIIATH CBOU UICH;



2) ymenust paboTaTh C pa3HbIMH UCTOYHUKAMU OMOJIOTHYeCKON HHPOpMAIIUU: HAXOAUTh OMOJOTHYECKYIO0 HH(OPMALIUIO B PA3TUYHBIX HCTOYHUKAX
(Texcre yueOHMKA, HAYIHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKHUX CIOBAPSX U CIIPAaBOYHHKAX ), aHATTU3UPOBATh U OLIEHUBATh HH(POPMALIUIO,
peoOpa3oBbIBATh HHGOPMAIINIO U3 OJTHOM (POPMBI B APYTYIO;

3) criocOOGHOCTH BBHIOMPATH 1IEJIEBbIE M CMBICIIOBbIE YCTAHOBKH B CBOMX JAEHCTBHSX M ITOCTYINKAX 10 OTHOLIEHMIO K KUBOW MPUPOJIE, 310POBbIO CBOEMY
U OKPY>KAOILUX;

4) YMCHUA aICKBATHO UCIIOJB30BATh PCUYCBLIC CPCACTBA JIsI AUCKYCCHUU U apryMCHTAlUU CBOCH IMO3nun, CPaBHUBATH PA3HBIC TOYKH 3PCHUA,
APTYMCHTUPOBATH

CBOIO TOYKY 3PEHUsI, OTCTAUBAThH CBOIO IMMO3HIIUIO.
IIpenMeTHbIe pe3yabTaThl 00yUCHUS OMOJIOTHH:
1. B noznasamenvrou (uHme1eKmyaivHoul) cgepe.

BBIJICJICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTHUECKUX 00BEKTOB (OTIMYUTENBHBIX MPU3HAKOB KUBBIX OPTaHU3MOB; KJIETOK M OPTaHU3MOB PAaCTCHHH,
KUBOTHBIX, TpUOOB U OaKTEpUii; OpraHu3Ma yeloBeKa; BUI0B, SKocucTeM; Ouocdepsl) U MpoleccoB (0OMEH BELECTB U MPEBpaIlleHUs] YHEPTHH,
MUTaHUE, bIXaHUEe, BbIICJICHUE, TPAHCIIOPT BEILECTB, POCT, Pa3BUTHE, PAa3MHOKEHHUE, PETYIISILIMS )KU3HEIEATEIIbHOCTH OpraHu3Ma; KpyroBOpoT
BEULIECTB U MPEBPALIEHUS SJHEPTUU B SKOCUCTEMAX );

MIPUBE/ICHUE JOKA3aTeNbCTB (ApryMeHTaIus1) pOJICTBA YEJIOBEKA C MIIEKONUTAIOIINMHU )KUBOTHBIMU; B3aUMOCBSI3H YEJIOBEKA U OKPYXKAIOIIEH CpeIbl;
3aBUCUMOCTH 3/10POBbsI UEJIOBEKA OT COCTOSIHUS OKPY>KAIOLIEH Cpeibl; HEOOXOIMMOCTH 3alUThI OKPYXKAIOLIEH cpeJibl; COOII0IEHUS MEp
npodunakTuky 3a00JI€BaHNMN, BBI3BIBAEMBIX PACTEHUSMHU, KUBOTHBIMH, OaKTEpHUsIMH, TprudaMu U BUpyCcaMH, TpaBMaTu3Ma, crpeccoB, BUY-nndexmuu,
BPEJIHBIX NMPUBBIYEK, HAPYLICHHUS] OCAHKH, 3pEHUS, CIyXa, HMHPEKIIMOHHBIX U MPOCTYIHBIX 3a00JI€BaHMIA;

KJIaccu(PuKanmsi — ONpeesICHHE MPUHAJIC)KHOCTH OMOJIOTHUECKIX 00BEKTOB K OTIPEICTICHHON CHCTEMAaTHIECKOM TPYIITE;

00BSICHEHUE POJIM OMOJIOTHH B MIPAKTUIECKON JCSITETLHOCTH JIFO/ICH; MECTa M POJIM YeJIOBeKa B MPUPOJIC; POJICTBA, OOIIHOCTH MPOUCXOXKICHUS U
3BOJIFOIIUHN paCTeHI/Iﬁ 1 ) KUBOTHBIX (Ha MpUMEPE COITOCTABIICHUA OTACIIBHBIX rpyrm), POJIN pa3INYHBIX OPIraHU3MOB B )KMU3HH YC€JIOBCKA,; 3SHAYCHUA
OMOJIOTMYECKOT0 Pa3Ho00pasus Isi COXpaHEHHs OMocQephbl; MEXaHU3MOB HACIIEJICTBEHHOCTH M M3MEHUMBOCTH, MIPOSIBIICHHUST HACIIEJICTBEHHBIX
3a0071€BaHUH y YeJI0BEKa, BUI000pAa30BaHMSI M PUCITOCOOIEHHOCTH;



Pa3IMICHUC HA Ta6n1/1uax JacTeH u OpraHonoB KJICTKH, OpIraHOB U CUCTEM OPraHOB YC€JIOBCKA, HA ) KHMBbIX 00BEeKTax U TaGJ’II/IHaX OpraHoB IBETKOBOI'O
pacTCHuA, OpraHoB U CUCTCM OpPIraHOB JXUBOTHLIX, paCTeHI/Iﬁ Pa3HBIX OTACIOB, ) KUBOTHBIX OTACJIBbHBIX TUIIOB U KJIACCOB, Hanboee PaACIIpOCTPAaHCHHBIX
paCTeHI/Iﬁ N JOMalIHUX XMBOTHBIX, C"be,I[O6HBIX U AA0BUTBIX rpI/I6OB, OITIACHBIX IJIg YC€JIOBCKa paCTeHI/Iﬁ " )KUBOTHBIX,

CpaBHCHUC OHOJIOrHYECKUX O0BEKTOB U mponeccoB, yMCHHUC ACIaTh BBIBOJAbI U YMO3AaKJIFOUCHHUA HA OCHOBC CPABHCHMUA,

BBISABJICHUC U3SMCHYHMBOCTH OPraHU3MOB; HpI/ICHOCO6JI€HI/II71 OpTraHnu3MOB K Cpeac O6I/IT3.HI/ISI; THUIIOB BSaHMOﬂeﬁCTBHﬂ Pa3HBIX BUAOB B 9KOCUCTEME;
B3aHMOCBSI3CH MCXOY 0COOEHHOCTSIMU CTPOCHHUA KIIETOK, TKaHeﬁ, OpraHoB, CUCTEM OpraHOB U UX q)YHKI_II/IHMI/I;

OBJIAACHUC MCTOAaMU OMOJIOrHYECKOM HAYKH: Ha6J'IIOI[eHI/Ie U OIMCaHue OMOTOTHYECKUX 00BEKTOB U MpoucCCOB; INIOCTAHOBKA OMOJIOrHYECKUX
OKCIICPUMCHTOB 1 00BICHEHHE UX PE3YyIbTATOB.

2. B yennocmuo-opuenmayuouHou cepe:

3HAHWE OCHOBHBIX IIPABWJI TIOBEJICHUS B TIPUPOJIC M OCHOB 3JI0POBOTO 00pa3a KU3HH,

aHaJIM3 ¥ OIICHKA MOCJICICTBHIA JeSITEIbHOCTH YeJI0BEKa B TIPUPOJIC, BIUSHUS (PaKTOPOB PUCKA HA 3I0POBHE YETIOBEKA.

3. B cghepe mpyoosoti dessmenvbHocmu:

3HaHHE U COOJII0/IeHNE TIPaBUI pabOThI B kKabUHETe OUONIOTHH;

coOJTFOICHHE TIPABIIT PAOOTHI C OMOIOTHYECKUMU TIPUOOpAMU ¥ HHCTPYMEHTaMH (ITPEeTapOBaIbHBIC HIJIBI, CKAIBITCITH, JTYIIHI,
MHUKPOCKOIIBI).

4. B cghepe uzuueckou desmenbHOCMU:

OCBOEHUE MPUEMOB OKa3aHUs MEPBO MOMOIIY MTPU OTPABICHHUH SIIOBUTBIMU TPUOAMHU, PACTEHUSMHU, YKYCaX KUBOTHBIX; MPU MPOCTYIHBIX
3a00J1€BaHUAX, 0’KOTax, 0OMOPOKEHHUSX, TPAaBMaX, CIIACEHUH YTOMAIOIETr0; PAIlMOHATBPHOW OpPTaHU3aIliu TPyAa U OTIbIXA, BEIPAIUBAHUS U
Pa3MHOXKEHHUS KYIbTYPHBIX PACTCHHUI U JOMAITHUX KUBOTHBIX, YX0/Ia 32 HUMH; POBEICHUS HAOIOIEHUH 32 COCTOSTHEM COOCTBEHHOTO OpTraHu3Ma.



5. B acmemuueckoii cghepe:
OBJIaJICHHE YMEHHEM OILICHUBATh C 3CTETUUECKON TOUKHU 3PEHUS OOBEKTHI )KUBOW IPUPOJIBI.

PaGouas nporpamma npegycMatpuBaet GopMupoBaHUE Y 00yUdaromuxcsi 001eyyeOHbIX YMEHUN 1 HaBBIKOB, YHUBEPCABHBIX CIOCOOOB JIESATEILHOCTH
U KJIIIOYEBBIX KOMIETeHUUH. B 3TOM HampaBieHNN NPUOPUTETHBIMU JJIs1 y4eOHOTO IIpeIMeTa SIBISIFOTCS:

IIPUEMBI 3JIEMEHTAPHOM HCCIIE0BATENbCKOM ACSTEIBHOCTH;
CHIOCOOBI pabOTHI ¢ ECTECTBEHHOHAYYHOW HH(OPMAIIHEIH;
KOMMYHUKATUBHbBIE YMEHUS;

CIIOCOOBI CAMOOPTaHU3AINH YIE€OHOH NEATETbHOCTH.
Baoicnvimu ¢0pMClMu oesmenbHoCmu yHawuxcs A6AAI0mcCA.

IpaKTUYecKas JesITeIbHOCTh 00yUYaromMXCs 110 MPOBEACHUIO HAOII0ACHUH, TOCTAHOBKE OMBITOB, YUETY IPUPOIHBIX OOBEKTOB, ONMCAHHIO
AKOJIOTMUECKUX MOCIEICTBUN IPU UCIIOJIB30BaHUU U MPeo0pa3oBaHUM OKPYXKAIOIIeH cpebl;

pa3BUTHE NPAKTHUECKUX YMEHUH B paboTe C TOMOJHUTEIbHBIMU HCTOYHUKAMU HH(OPMALIMK: CIIPAaBOYHUKAMU, SHIIUKIIONEIUSIMH, CIIOBapSIMH,
Hay4YHO-TIOMYJISIPHOM JINTEPATYPOH 111 MIIAJIIIErO TOAPOCTKOBOIO BO3pacTa, pecypcamu MHTepHeTa.

Conep:xanue yueOHOro npeamera

Coaepixanue yueOHoro npeagmera «buosiorus» S kaace «7KuBble opranu3mbb)
buonorus xak Hayka.



Posb Guonoruu B pakTUYECKOM 1eATENIbHOCTH JItofiel. PazHooOpa3ue oprann3mMoB. OTIMUYUTEIbHbBIE IPU3HAKY NIPEICTABUTENEH pa3HbIX LIAPCTB
KUBOH MPUPOIbI. MeTO/Ibl N3y4eHUs )KUBBIX OPraHU3MOB: HaOJII0IeHUE, U3MEPEHHUE, FIKCIIepuMeHT. KiieTouHoe cCTpoeHne OpraHnu3MoB.

[TpaBuina paboThl B KaOMHETE OMOIOTHH, C OMOJIOTHYECKUMHE MTPHOOpaAMH U HHCTPYMEHTAMH.

bakrepun. Muoroobpasue 6akrepuii. Ponbs 6akrepuii B mpupo/ie v )KU3HU YelloBeKka. bakrepun — Bo3Oyaurenu 3aboneBanuii. Mepbl mpopuIIakTHKU
3200JIeBaHNH, BHI3BIBAEMBIX OAKTEPHIMHU.

I'pn6b1. MHOrOOOpa3ue rpuboB, UX pojib B IPUPOJE U XKU3HU deroBeka. Che100HbIe U s10BUThIe IpruObl. OKa3aHue NpuEMOB MepBOM NOMOILM ITPU
OTpPABJICHUU I'PUOAMHU.

JInmaiinuky. Ponp NUIIaliHUKOB B IPUPOJE U )KU3HU YEJIOBEKA.

Bupycsl — HekneTounble popMel. 3a00s1eBaHus, BbI3bIBa€Mble BUpycaMu. Mepbl IpohHiIakTHKK 3a00J1€BaHUi.

Pactenus. Knerku, Tkanu u opransl pactenui. [Iporecchbl u3HeneATeNbHOCTH: OOMEH BEIIECTB U IPEBpAIlEHUE SHEPTHH, TUTaHUE, (POTOCHHTE3,
JBIXaHUEe, yIAICHUE MPOJYKTOB 0OMEHA, TPAHCIIOPT BEUIECTB. Perysius npoueccoB xXu3HeaesTeabHocTh. JBmwkenne. Poct, passutue u
pasmMHOXkeHne. MHOrooOpasue pacTeHuil, MPUHIUITBI UX KIacCUpUKai. Bogopocin, MXu, MarnopoTHUKH, TOJIOCEMEHHBIE M MTOKPHITOCEMEHHBIC
pacTteHus. 3Hau€HUE pacTEHUI B IPUPOJE U KU3HU ueroBeka. BaxkHelne ceabCKoX03iCTBEHHbIE KYIbTYphl. S 0oBUTHIE pacTeHUs. OXpaHa peKux
U MCYe3aloIIuX BUJI0B pacTeHHi. OCHOBHBIE paCTUTEIbHbIE COOOLIECTBA. Y CJIOKHEHNUE PACTEHUI B IPOLIECCE IBOIIOLUH.

JXKusotnsle. CTpoeHue xuBOTHBIX. [IpoLiecchl )KU3HEAEATEIBHOCTH U UX PETYJIALNA y )KUBOTHBIX. PasmMHOKeHue, pocT u passutue. [loBenenue.
Paznpaxumocts. Pednekcbl. MHCTHHKTEL. MHOTOOOpasue (TUIb, KJIacChl XOPOBbIX ) )KUBOTHBIX, UX POJIb B IPUPOJIE U KU3HU YETIOBEKA.
CenbCcKOX034HCTBEHHBIE U JOMaIIHUE )KUBOTHBIE. [IpodunakTrka 3a001eBaHN, BBI3bIBAEMbIX )KUBOTHBIMH. Y CIIO’)KHEHHE )KMBOTHBIX B IpoIiecce
sBonmtoniuu. [IpucnocoOnenue Kk pa3auyHbIM cpeaMm oouTanus. OXpaHa peKUX U UCUYE3aI0IIUX BUOB )KUBOTHBIX.

«BBeaenue» S 4.

buonorus — Hayka o )xuBoi npupoje. Meroas! uccnenoBanus B 6nonoruu. LlapctBa Oakrepuii, rpuOoB, pacCTeHUN U KUBOTHBIX. OTINYUTEIbHBIE
MIPU3HAKU KUBOTO U HEXXUBOTO. CBSI3b OPraHU3MOB CO cpeiol oOuTaHus. B3auMocBs3b OpraHu3MoB B IPUPOJIE. DKOJIOTHUYECKUE (PAKTOPbI U UX
BIIMSIHUE HA KUBbIE OpraHu3Mbl. BiinsiHue yenoBeka Ha IPUPOLY, €€ OXpaHa.

deHonornyeckre HabM0ICHHS 3a CE30HHBIMU U3MEHEHUAMU B Npupojie. Benenue qHeBHUKA HAOIIOACHUH.

JIKCKypeHus:

«MHorooOpasue *XHBBIX OPIraHU3MOB, OCEHHHUE SIBIICHUS B )KU3HU PACTEHUI U KUBOTHBIX)»

Pazgen I Kuerounoe crpoenue oprann3mon (10 yacos)

Y CTpoiCTBO yBETUUIHUTENBHBIX TPUOOPOB ( JTyIa, CBETOBOM MUKpockoI). KieTka, ee ctpoenue : 00071049Ka, IUTOIIIa3Ma, PO, BaKyOIlb, IIACTHIBI.
XKuzHenesaTenbHOCTh KIETKH: TIOCTYIUICHUE BEIECTB B KIIETKY, IbIXaHHE, TUTaHUE, POCT, Pa3BUTHE, JielieHUe KIeTKH.. [IoHITHE « TKaHb.
JleMoHCTpanuu:



Muxkponpenaparsl pa3IM4HbIX PACTUTEIbHBIX TKAHEH.

JlaGopaTopHble M npakTH4YeckHe padoTbl Ne 1- 6 :

PaccmarpuBaHue KJIE€TOYHOIO CTPOCHMS PACTEHUN € ITIOMOILBIO JIYIIBI

Heoprannueckue 1 OpraHm4ecKkue BEeECTBA KIETKU

[IpurorosneHne u paccmMaTpuBaHue IIpenapara KOKULBI YEIIyH JIYKa 101 MUKPOCKOIIOM

[TpuroroBneHue npenapaToB U pacCMaTPUBAHUE MO MUKPOCKOIIOM IUIACTH/]] B KJIETKAX 3JI0/IEH , IUI00B TOMATOB, pAOUHBI, HIMITOBHUKA
[TpuroroBneHue npenapara 1 pacCMaTpuBaHUE O] MUKPOCKOIIOM JIBHYKEHHS LIUTOIIA3Mbl B KJIETKAX JINCTA DJI0JIEU

PaccmaTprBaHue 1101 MUKPOCKOIIOM T'OTOBBIX MUKPOIIPENAapaTOB PA3JINYHBIX PACTUTEIBHBIX TKaHEH

Pa3zgen 2. Muorooopasue oprann3mon (19 u)

CTtpoeHune U )XKU3HEeAEATENIbHOCTh OakTepuid. PasmHoxeHne Oakrepuil. bakTepuu, ux poib B IpUpoe U )KU3HU YeloBeka. PaznooOpasue OakTepuii, nx
pacIpoCcTpaHEeHUE B IPUPOJIE.

oo hrwhE

['pu6b1. O0mas xapakTepucTHKa rpuOOB, X CTPOCHUE U KHU3HeneATeNbHOCTh. LInsmounbie rpudsl. Cheno0HbIe U H0BUTHIE TpUOHbL. [IpaBmiia cObopa
CbeZ0OHBIX TPHOOB U UX oxpana. [IpodunakTika oTpasienus rpudamu. [Ipoxxu, IuiecHeBble rpuObl. ['pulbi-napa3utel. Pois rpuboB B ipupoae u
KHM3HH YEJIOBEKA.

JlemoHcTpanus

MyJsKU TUI0JIOBBIX TEJ HIISIOYHBIX TpuOoB. HaTypanbHble 00bEKThI (TPYTOBHK, PXKABUMHA, TOJIOBHS, CHHOPBIHBS).

JlaGopaTtopunas paGora Ne 7 - 12

7 Oco0eHHOCTH CTPOEHUSI MyKOpa U APOXIKen
8 CrpoeHue 3e1eHbIX BoJopociei
9 CrtpoeHnue Mxa , CIIOPOHOCSIIIETO XBOIIA U TTATOPOTHUKA

10 CrpoeHue XBOU U IIUIIEK XBOMHBIX paCTEHUI
11  BnemHee cTpoeHHE LIBETKOBOI'O PACTEHUS
12 Pa3Benenue u u3ydyeHue amed B 1aboparopun

Coaepixanue yueOHoro npeamera «buosiorus» 6 knace «7KuBble opraHu3mbb»

Pazgen 1. JKusHenesiTe1bHOCTH OPranu3MoB. (154) OOMeH BeiecTB- IMIaBHBINA MPU3HAK KU3HU.

[TouBeHHoe nmuTanue pacrenu. Y nobpenus. dorocunres. 3nadeHue potocunresa. [lutanue 6akrepuit u rpudos. ['ereporpodHOE nMuTanue.
PacturenbHosAHbIE )KUBOTHBIE. [1110TOSAIHBIE U BCesAHBIE )KUBOTHBIE. XUIIIHbIE pacTeHUs. ['[a3000MeH MeXy OpraHM3MOM U OKpPYKaroIlllel cpeoi.
JlpixaHne >KMBOTHBIX. /[pixaHue pacrennid. [lepenBmxenue BeniecTs B oprannsmax. [lepensrkenue BemecTs y pacreHnil [lepensrkeHne BemecTB y
AKHUBOTHBIX. OCBOOOK/IEHNE OPraHKU3Ma OT BPEIHBIX MPOAYKTOB JKU3HEIEATEIbHOCTH. Brienenre y pacrenuil. BeineneHue y ;kUBOTHBIX.
Oo6o0maromuit ypox.



Pasznesa 2. Pa3amHokeHue, POCT ¥ pa3BUTHE OPraHU3MOB. (5 1)

Pa3mHoxkeHue opraHuzMoB, ero 3HaueHue. becrnonoe pasmuosxxenue. [lonoBoe pazmMuoxenue. PocT u pa3BuTue-cBONCTBA KUBBIX OPraHU3MOB.
NunuBuayanbHOe pa3BuTHE. BiusiHue BpeIHBIX MPUBBIYCK HA WHAWNBUAYAIBHOE Pa3BUTHUE H 3I0POBbe YenoBeka. O000maromuil ypok.

Paznen 3. Peryasinus :xku3HeaesiTeJIbHOCTH OPraHu3MoB.( 7 4)

CrocoOHOCTh OpPraHU3MOB BOCIIPUHUMATH BO3/ICHCTBHUS BHEIITHUE CPEJIBI I PEarupoBaTh Ha HHX.

['ymopaiibHast perysanus )KU3HeAeATEIbHOCTH Opranu3MoB. HeliporymopanbHas peryssiuus )Ku3HeAesTEIbHOCTH MHOTOKJIETOYHBIX >KMBOTHBIX.
[loBenenue opranu3moB. /[BH>KeHHE OPraHU3MOB

OpranusMm- eauHoe nenoe. O6oo0marommii ypok. JletHue 3aganus. IKCKypcus « BeceHHHe siBICHHS B )KM3HU PaCTEHUH M )KMBOTHBIX. PaboTa Haj
MIPOEKTaMU. 3allUTa TPOECKTOB.

JlabopaTopHbie padoThl U ONBITHI

Jlaboparopusrit ombiT Nel

«Bpienenue yriaekuciioro ra3a npH JAbIXaHUun.

Jlaboparopusbiit orbIT Ne2

«[lepenBrxkeHre BEMIECTB MO MOOETY paCTECHUS».

JlabopaTtopnas pabora Nel

«BereTaTuBHOE pa3MHOKEHHE KOMHATHBIX PACTCHHII.

JlaGopatopnas pabora Ne2

«M3ydeHne peakiiuu akBapuyMHBIX PBIO Ha pa3apakurtesieil 1 GOpMUPOBAHHE Y HUX pedIIEKCOBY.

Conepxanue yueonoro npeamera «buosorus» 7 kiaace «?KuBble opraHuzMbD)
BBenenue- 2 u.

CucremaTnka OpraHu4eCKOro MHUpa.

Bun — ocHOBHas €MHUIIA CUCTEMATHKHU.

Hemonctpanus: Tabnuna «L{apcTBa xuBoi mpupo by

I'nmaBa 1.bakrepuu, rpudbl, JUIIATHAKH.- 6 4.

bakTepun- nosaepHele OpraHU3Mbl

['pubbI — HapCcTBO KUBOM MPUPOIBI.

[IpakTuueckas pabora: « PacrioznaBanue cbeJOOHBIX U SIIOBUTHIX TPHOOB.»
Jlabopartopnast pabota « M3ydeHue CTpoeHus MIECHEBBIX TPHOOBY
JInmalHUKY — KOMIUIEKCHbIE CUMOMOTUYECKNE OPTaHU3MBI.

I'maBa 2 .MHoroo0pa3ue pacTuTeJIbHOr0 Mupa — 24 yaca



Bognopocnn- npeBHME HU3IINE PACTEHUS

PunnoduTs! — nepBbie Ha3eMHbBIE BBHICIINE PACTECHUS.

Mxu — CTpOEHHE U )KU3HENEATENBHOCTD, POJIb B IPUPOJIE, XO341CTBEHHOE 3HAUEHUE.

[TanopoTHHUKH, CTPOEHUE U KU3HEIEATEIBHOCTD, POJIb B IPUPOJIE, XO3HCTBEHHOE 3HAYEHHUE, NCII0JIb30BAHNE U OXPaHa NallOPOTHUKOB.
CeMeHHBIC pacTeHUs, 0COOCHHOCTU CTPOCHUS U )KU3HEACITeTbHOCTE MHOr000pasue roJJoceMeHHbIX, XBOWHBIH JIeC KaK MPUPOJTHOE COOOIIECTRO.
ITokpbeITOCEMEHHBIE PACTEHUS , OCOOEHHOCTH CTPOEHUS U IIPOLIECCOB KU3HEAEATEIbHOCTH, KIaCCU(PHUKAIMS TOKPHITOCEMEHHBIX PACTEHU.
JlaGopaTropHbie padoThbI:

- I3yyeHue BHEIIHEr0 CTPOEHMS BOJOPOCIIEH.

- I3yyeHune BHEIIHETO CTPOCHMSI MXOB.

- M3ydyeHue BHEIIHETO CTPOECHHUSI TAIIOPOTHHUKOB. .

- 3yuenue ctpoeHus 1 MHOrooopasusi roJIOCEMEHHBIX PAaCTEHUH.

- 3yuenue ctpoeHus 1 MHOrooOpasusi IOKPhITOCEMEHHBIX PACTEHUH.

- 3yueHue ceMsiH 0IHOAOIBHBIX U IBYI0JIbHBIX PACTEHUI

- CTepHEBasi 1 MOYKOBATasi KOPHEBAsI CUCTEMBI.

- V3ydenue BUJIOM3MEHEHHBIX TOOETOB.

- I3yyeHue opraHoB LIBETKOBOI'O PACTEHUS.

[TpakTryeckue paboTHI:

- Pacrio3HaBanue pacTeHUil CBOEH MECTHOCTH.

- Pacrio3HaBaHue BaxHENIINX CETbCKOXO3SMCTBEHHBIX KYIBTYP.

- OnpeneneHue pacTeHU K OMPeIeICHHOM CUCTEMAaTUUECKOU TPYIITIE.

I'naBa — 3 MHoroo0pa3ue :kuBoTHOro Mupa- 26 4.

OOmu1re cBeieHus 0 )KUBOTHOM MHUpE.

OnHOKJIETOYHBIE )KUBOTHBIE, 0COOEHHOCTH CTPOCHHUS U JKU3HEAEATEIbHOCTHU., MEPhI IPEeyNPEKICHNS 3a00JI€BaHUMN, BBI3BAHHBIX OJHOKJIETOUHBIMHU.
MHOTrOKJIETOUHBIE KUBOTHBIE, 0OCOOEHHOCTH CTPOEHHUSI, ClIelIMaIn3anus KJIeToK. TKaHu, OpraHbl, CHCTEMbI OPTaHOB.

KumeunomnonoctHsle, ocobeHHOCTH cTpoeHus. Pediaexc. MHOrooGpasue KUeyHOnoJOCTHBIX.

Yepsu, MHOr0OOpa3ue yepBell, mapasuTUIECKUe YepBH, MEPhI MPEIYIPEKACHNUS 3apaXKeHHsI TaPa3UTUYECKUMHU YEPBSIMU.

Motrocku, 0COOEHHOCTH CTPOEHUS, IPOMBICIIOBOE 3HaUEHHE, POJIb B IPUPOJIE U KU3HU YEJIOBEKA.

UneHuctoHorue, 0COOEHHOCTH CTpOeHus,. IHCTUHKTHI. UlleHUCTOHOTHE — BO30OYIUTENH U IEPEHOCUUKH O0JIe3HEH YelloBeKa U )KMBOTHBIX., BPEAUTENN
CENIbCKOXO35MCTBEHHBIX pacTeHUi. [IpakTnueckoe 3HaUeHNnEe U OXpaHa.

XopaoBble, 001as XxapakTepucTrka. Priobpl, MHOTOOOpasue pri0. Poib B pupo/e, mpakTHYeckoe 3HaYeHUE U OXPaHBbl.



3eMHOBOHBIE U MpecMbIKatomuecs. OCOOEHHOCTH CTPOSHUS U KU3HeAesATeIbHOCTH. [IpeoxpaneHue oT yKycoB U IepBasi IOMOILb TP YKYyCe
SIZIOBUTOM 3MEH.

[ITHip1, 0cCOOEHHOCTH CTPOEHUS, 3a00Ta O IOTOMCTBE, POJIb IITHUIL B IPUPOJIE, TPAKTHYECKOE 3HAUEHUE, OXPaHa MTHULI.
Mutekonuraromye, 0coOOEHHOCTH CTPOCHHUS, 3200Ta 0 MOTOMCTBE. JKMBOTHOBOICTBO, IOPOABI MIEKOMUTAIOMUX. [IpakTHiyeckoe 3HaUCHHE U OXpaHa.
JlabopaTopHble padoThI:

- U3yuenune cTpoeHus KIETOK U TKaHEH MHOTOKJIETOUHBIX KHUBOTHBIX.

- 3yuyeHue BHEIIHErO CTPOCHHUS JI0KIEBOTO YepBsi, HAOIIOACHHE 3a €ro MePeIBUKEHIEM, PEaKIUsIMU Ha pa3apakeHue.
- 3yuyeHue BHEIIHEro CTPOCHHS YWICHUCTOHOTUX MO KOJUIEKIIHSIM.

- 3yuyenue u BbIsIBJICHHE OCOOEHHOCTEH BHEIIHETO CTPOSHUS PHIO B CBSI3U C 00pa30M >KU3HHU.

- Vzydenue u BbIsIBIIEHHE OCOOCHHOCTEH BHEITHETO CTPOCHHUS JISTYIIKU B CBSI3U C 00pa30M >KHU3HH.

- V3yueHue u BbIsBIEHHE OCOOEHHOCTEN BHEIIHETO CTPOEHUSI ITHUL[ B CBSI3U C 00PAa30M XKU3HU.

- 3yuenue u BbIsIBJIEHHE OCOOEHHOCTEN BHEIIHETO CTPOEHUSI MJIEKOIMUTAIOIINX

- Vzydenue u BbIsIBIIEHHE OCOOCHHOCTEH BHYTPEHHETO CTPOCHUS MJICKOITUTAIOIINX

I'naBa- 4. JBoJonuUs pacTeHHid M )KUBOTHBIX M UX OXpaHa — 34.

DTansl SBOJIIOINH OPraHUYECKOro MUpA.

DBOIIOIUS paCTEHUI.

DBOJIOLUS )KUBOTHOTO MHUDA.

IIpakTnyeckas padora:

Onpenenenre NpUHAIEKHOCTH KUBOTHBIX K ONPEEICHHON CUCTEMAaTHYECKON IpyIie.

I'naBa 5 DxocucremsI- 64.

EcTecTBeHHbIE U HCKYCCTBEHHBIE SKOCUCTEMBI.

Dkonornyeckue (HakTophl.

Ilenu muTaHus, TOTOK YPHEPTHH.

B3anMocBsI3b KOMITOHEHTOB SKOCHCTEMBI.

MeXBUI0BbIE OTHOILICHHS.

ATrponEeHO3BI.

Conep:xanue yueonoro npeamera «buosiorus» 8 kinace «<4YEJJOBEK U EI'O 31OPOBBE»

Beenenue (3 4)

buonoruueckas u counanbHas npupoja yenoBeka. Hayku 06 oprannsme yenoBeka.

OO6muit 0030p oprann3mMa venoBeka. MecTo yenoBeka B )KUBOH npupoje. JlokazaTenbcTBa )KHUBOTHOTO MPOUCXOKICHUS YeJIOBEKa.



I'naBa 1. O6mii 0030p opranusma (54)

VYpoBuu opranuzanuu. CTpykrypa tena. Opranbl U CUCTEMbI OPTaHOB.

Krnerounoe crpoenue opranusma. CTpoeHre U GyHKIMH KJICTKUA. TKaHU )KUBOTHBIX U yesioBeka. Jladopamopnas paboma Nel «13ydenue
MHUKPOCKOITMYECKOTO CTPOCHUSI TKAHEH»

HepsHas perynsanus.
Jlabopamopnasa paboma Ne2 « CamoHa0III0/IeHUE MUTATEIBHOTO peieKca U yCIOBHSI €T0 MPOSBICHUS U TOPMOKEHUS.

I'nasa 2. Onopa u au:xenue (74)

Ckener. CTpoeHue, cocTaB M coequHeHne kocrer. JlaboparopHas padorta Ne3 «MHKPOCKOTTMYECKOE CTPOCHUE KOCTHY.

Ckenert royioBbl U ckeneT TynoBuiia. Ckenetr KoHeuHOCTe. Mbliiisl yenoBeka. Pabora Mol Jladopamopnas padoma Ned «Y TOMIEHUE IPU
CTaTUYECKOM M TUHaMH4ecKkoi pabore». Hapymenue ocanku u miockocronue. [lepBast momolis pu pacTsHKEHUH CBSA30K, BBIBUXAX CYCTaBOB U
IepesioMax Kocrer. Pa3BUTHE ONOPHO-ABUIaTEIbHON CHCTEMBI.

Konumponsnaa paboma Ne 1 no remam «O061mmii 0630p opranuzma. OnmopHo-ABUTATEIbHAS CUCTEMAY.

I'naBa 3. BHyTpennsisi cpena opranusma (4 1)

BuyTtpennsisa cpena. 3HaueHue KpOBU U €€ COCTaB.
Jlabopamopuasa pavomahNe5 «PaccmatpuBaHue KpOBU YeJIOBEKA U JIATYILIKHU 101 MUKpOCKorioM». UMmyHurer. TkaHneBasi COBMECTUMOCTD U
NepenrBaHue KPOBHU.

I'naBa 4. KposooOpamenue u iumdpoodpamenue (6 1)

Opranbl KpoBeHOCHOU 1 TuMdaTrueckoit cuctemsl. Kpyru kpoBooOparieHusl.
Jlabopamopnas pavoma Ne6 «I3MeHeHUs B TKaHSAX TIPU MEPETHKKAX, 3aTPYIHSIIONINX KpoBooOpaienue». CTpoeHue u pabora cepana. [{Bmxenue
KpOBH T10 cocyaam. Perymsius KpoBOCHa0KEHHUSI OPTaHOB.
Jlabopamopnasa pavoma Ne'] «DyHkuroHanbHas npoda: peakiust CepaevyHo - COCYUCTON CHCTEMBI Ha JO3UPOBAHHYIO Harpy3ky». [ urnena
CepIeYHOCOCYIUCTOM cucTeMbl. [lepBas moMoIb Npu KPOBOTEUEHUSIX.
Konmponsnas paboma Ne 2 no remam «BHyTpeHHss cpena opranu3ma. KpoBeHocHas 1 muMdaTudeckass CHCTEMBI».

I'masa 5. /Ipixanue (4 4)

3nauenue npixanusa. Opransl gsixanus. CTpoeHue Jerkux. ['a3000MeH B JeTKUX U TKaHsX. J[pIXxaTenbHble ABMKEHUS. Perynsuus qpixaHusl.
Jlabopamopnasn paboma Ne8 «V3mepenne oOXBaTa rpyJHON KIETKU B COCTOSTHUY BJI0Xa U BbIoXay. [ uruena aprxanus. OxpaHa BO3AYIIHON CPEIbl.
[TepBas momMoIIb Mpu MOPAKEHUH OPTAHOB JILIXaHUS.

I'naBa 6. IIutanue (6 1)

[TuimeBpie TPOIYKTHI M MUTATEIIbHBIE BEMIECTBA, X POJIh B OOMEHE BellecTB. 3HaUeHHe nuiieBapenus. CTpoeHne u (PyHKIINN MUIICBAPUTEIBHON
cuctemsl. [IumeBapenne B pOTOBOM MOJOCTU. Perynsnus nesTenbHOCTH MUIEBAPUTETLHON CUCTEMBI.



Jlabopamopnasa pavomahNe9 «/levictBue pepMEHTOB CIIIOHBI HAa KpaxMaiy. [TuieBapenue B xemyake. Perynsmus aesTeIbHOCTH MUIIEBAPUTETHHOM
cucrembl. [IumeBapenne B kuieyHnke. BcacbiBaHue MUTaTeNnbHbIX BemecTB. [IpodunakTruka 3a6oneBanuii opranoB numeBapenus. [ uruena
MUTAHUS.

I'naBa 7. O0MeH BelecTB M peBpalieHne dHeprum (4 1)

OOMeH BelecTB U YHEPTUU — OCHOBHOE CBOMCTBO JKUBBIX CyliecTB. OOMeH OEIKOB, )KHUPOB, YIiieBo0B. HopMbl muTaHus.

Jlabopamopnan paoomaNel() «CocraBieHue NMUIIEBLIX PALIMOHOB B 3aBUCUMOCTH OT 3HEpro3arpary. ButaMuHsl.

Konmponvnaa paboma Ne 3 o temam «/IpixatenbHas cucrema. [lumeBapurensHas cucremMa. OOMeH BEIIECTB U SHEPTHI.

I'nasa 8. Bvioenenue npodykmoe oomena (2 u)

Crpoenue u padora nouek. [Ipenynpexaenue 3aboneBanuii mouek. [IutbeBoit pexum.

I'naBa 9. [lokpoBsI Tesa yesnoBeka (3 4)

HapyxHble TOKpOBHI Tea yenoBeka. CTpoeHHe U QYHKITMH KOXKHU. PoJb K0’kM B 0OMEHHBIX TPOIECCax, TEILNIOPETYIISIAHA. Y X0/ 3a KOKEH, BOJIOCAMH,
HortsiMu. OKa3zaHue nepBoi NOMOIIM TP TEIJIOBOM U COJTHEYHOM y/Aapax.

I'nasa 10. HeiiporymopaJibHasi peryJisiliusi IpoLeccoB Ku3HeaesATeJbHOCTH (74)

3HaueHue ¥ CTpOeHUE HEPBHOM cucTeMbl. CTpoeHHe U (PYHKIIUU CIIMHHOTO Mo3ra OT/AeNbl TOJIOBHOTO MO3ra, UX 3HaUCHUE.
Jlabopamopnas paboma Nel 1 «IlanbiieHocHas mpoda U 0COOCHHOCTH JIBYKEHUH, CBSI3aHHBIX C (PYHKIMUAMU MO3KEUKa U CPETHETO MO3Tay.
[Tonymapus 601b1IIOr0 MO3ra. AHATUTUKO-CUHTETUYECKast (PYHKIIHS KOpBI OONBIINX MOoNyapuid. BereraruBHas HepBHas CHCTEMa, CTPOCHHE U
¢bynkuuu. XKenes3sl BHEIIHEH, BHYTpeHHEH U CMelaHHOM cekpely. Pojb ropMOHOB B 0OMEHE BEIIECTB, pOCTE M Pa3BUTHH OPraHU3Ma.

I'naBa 11. Opransl 4yBcTB. AHAIU3ATOPHI (4 4)

3HaueHue OPraHoOB YyBCTB U aHAJIM3aTOpoB. JlocToBepHOCTh NosryyaeMoil nHdopmanuu. OpraH 3peHus U 3pUTENbHBIN aHaIU3aTop.
Jlabopamopnasa pavoma Nel2« OnbIThl, BBISBISIONINE WILTIO3UH, CBI3aHHBIC C OMHOKYJIAPHBIM 3peHUEM». 3a00JIeBaHHE U TIOBPEKICHUE TJ1a3.
Opransl ciyxa 1 paBHoBecus. Mx ananm3atopsl. Opransl ocsizanus, 0OOHSHMS, BKyca U UX aHAIU3aTopbl. B3anMonelicTBre aHaIU3aToOpoB.

I'maBa 12. Ilcuxuka 1 noBegeHne 4en0BeKka. Boiciias HepBHast 1eATEIbHOCTS (7 1)

PedrnexropHsblil xapakTep AeITeTbHOCTH HEPBHOM CHCTEMBI. Bpoxk/ieHHbIE U TPHOOpETEHHBIE TPOrpaMMBbI MToBeieHHsI. buonorndyeckue putmel. CoH
ero 3HaueHue. OCoOOEHHOCTH BhICIIEH HEPBHOM JeaTelbHOCTH YenoBeka. [lo3HaBaTenpHbIe poriecchl. Bons u amonuu. Buumanue.
Jlabopamopnas paboma Nel3«BripaboTKka HaBbIKa 3€PKAIILHOTO MHChMa KaK MPUMEP pa3pyIlIeHUs] CTApOro U BEIPAOOTKH HOBOTO TUHAMHYECKOTO
CTEPEOTHUIIAY.

Konumponvnaa paboma Ne 4 1o remam «AHanu3atopsl. Belciias HepBHas 1€ATEIBHOCTDY.

I'naBa 13. Pa3MHoXeHHe U pa3BUTHE YesoBeKka (4 4)

[TonoBas cucrema yenoseka. HacnenctBeHHble U BpokIeHHBIE 3a00sieBaHus. bose3nu, nepenaroniyecs nojioBbM myteM. BHyTpuyrpoOHoe pa3Butue
opranusma. Pa3zsutue nocie poxxaenus. JInaHOCTh 1 €€ 0COOCHHOCTH. AHAIN3 U OIICHKA BIUSHUS (PAKTOPOB OKPYKAIOIICH cpe/ibl, PaKTOpoB prcKa Ha
310poBbe. O BpeZie HAPKOTEHHBIX BEILIECTB.



Koumponvnasa paboma Ne 5 1o remam «IHJIOKpUHHAA cucTeMa. UHIMBUyaIbHOE Pa3BUTHE OPTaHU3MAa.
I'naBa 14. YesioBek u oKpykawias cpeaa (24)
CouuanbpHas U IpUpoIHas cpena yenoseka. Okpy:xkaromas cpesia u 3J10pOBbE UelloBeKa. 30POBbI 00pa3 xKU3HH.

Conep:xanue yueoHoro npeamera «buosorus» 9 kiaace « OBIIUE BUOJIOTUYECKUE 3AKOHOMEPHOCTMW»
BBenenue. buosiorusi B cucreme Hayk (2 1)

buonorus xak Hayka. Ponb Onosioruu B mpakTHUECKOH 1eATeIbHOCTH Jito1el. MeToabl N3yueHusl )KUBBIX OPTraHU3MOB
I'naBal.OCHOBBI HUTOJIOTUH — HAYKH 0 KjeTke (1349)

[Tpu3Haky KUBBIX OPraHU3MOB: OCOOEHHOCTH XUMUYECKOTO COCTaBa; KJIETOYHOE CTpOeHHE. XUMUYECKUI COCTaB

KUBBIX OpraHn3MoB. OCOOCHHOCTH XMMUYECKOTO COCTaBa )XKUBBIX Opranu3mMoB. Heopranundeckue u opranudeckue Bemiectsa. Poiab Boabl,
MUHEPAITBHBIX COJICH, YTIICBOIOB, JIUITHUIOB, OCIIKOB B opranu3me. Kiierounoe crpoeHue

opranu3moB. KieTounoe cTpoeHre OpraHu3MoOB KakK JJOKa3aTeJIbCTBO UX POJICTBA, €AMHCTBA )KHUBOM MPUPOIBI.

CrtpoeHue KIeTKU: KIeTOYHast 000JI04Ka, IIa3MaThiecKasl MeMOpaHa, IUTOIUIa3Ma, TIaCTH/Ibl, BAKYOJIH,

MUTOXOHJIpHH. XPOMOCOMBbI. MHOTOOOpa3ue KIeToK

JlabopaTopnasi pa6ora 1.«CTpoeHre 5yKapuOTHYECKHX KIETOK Y paCTeHUH, )KUBOTHBIX, TPUOOB U MPOKAPUOTUYECKUX KIIETOK Y OaKTepuii»
I'naBa 2.Pa3MHoOKeHHe M HHANBHYAJIbHOE Pa3BUTHE (OHTOIeHe3) OPraHu3MoB (6 1)

Pasmuoxkenue, poct u pazsutue. Poct u pa3sutie opranuzMoB. Pazmuosxenue. [loinoBoe u Gecnionoe pazmHoxkenue. [lonoBbie KIETKU.
OnogoTBOpEeHNE

JlabopaTopHas padora 2 «MuTO3 B KOpEIIKE JTyKa

I'nasa 3.0cHoBbI reHeTukn (154)

[Ipu3HaKy KUBBIX OPTaHU3MOB: HACIEACTBEHHOCTh M MI3MEHYUBOCTh. HacnencTBEeHHOCTh U U3MEHYMBOCTh —

CBOMCTBa opranu3moB. HaciiencTBeHHast 1 HEHaClIeICTBEHHAs! U3MEHUYUBOCTb.

Jla6opaTopHusblie pa6oThl 3 «Onucanue GEeHOTUTIOB PACTECHUIN,

JlabopaTopusblie padoTsl 4« 13ydenne MoaupUKaIMOHHON N3MEHUYNBOCTH U TIOCTPOCHUE BapUAIIMOHHOW KPUBOID»

I'naBa 4.I'eneTuka 4esnoBeka (2 4)

Mertoabl n3ydeHus: HaCAeACTBEHHOCTH YeJoBeKa. [ €eHOTUI U 310pOBBE YETOBEKA

IIpakTHyeckas padora «CocTaBieHHE POTOCIOBHBIX»

I'naBa 5. OcHoBBI cejiekIIUU U OMOTEXHOJI0THH (34)

OcHoBBI cenekiuu. MeTo bl cenekiuu. JlocTHKeHNnss MUPOBOI M OT€YECTBEHHOMN CEEKITUN

bruorexHonorusa: JOCTHKEHN U IEPCIEKTUBBI pa3BUTHA. MeTol KynbTypbl TKaHel. KitonupoBanue

I'1aBa 6. IBosrronHoHHOE yueHue (8 4)



Yyenue 00 sBononnu opranuueckoro mupa Bug. Kpurepuu IlomymsiponHast CTpykTypa Buaa
Bunoo6paszoBanne. bopb0a 3a CyniecTBOBaHHE U €CTECTBEHHBIN 0TOOP —IBMIKYIIIUE CHITBI BOJIONUN AanTaius Kak pe3ysibTaT eCTECTBEHHOTO
or6opa. CoBpeMeHHBIE ITPOOIEMBI 3BOJIOIUH.
I'naBa 7. Bo3HuKHOBeHMe U pa3BUTHE KU3HU Ha 3emJie (5 4)
B3ruisiibl, runoTe3sl ¥ TEOPUU O MPOUCXOKICHUU KU3HU. OpraHndecKuil MUp Kak
pe3yabTaT 3BoJitonuu Mctopus pa3BuTus opranudeckoro mupa. [Ipoucxoxaenue u pazButiue
YKU3HU Ha 3eMJIe.
I'naBa 8. B3auMocBsi3u OpraHu3MoB M OKpYy:Kawouieid cpeabl. (144)
Cpena — UCTOYHUK BEUIECTB, SHEPruu U nHPopmannu. BnusHue sxonorudeckux (HakTopos
Ha OpraHU3Mbl. DKOCUCTEMHAsI OpraHU3aIlys >KUBOW MpUpoabl. JKocucTeMa. B3anMoaeiicTBIs pa3HbIX BUIOB B SKOCUCTEME (KOHKYPEHITHSA,
XUIIHUYECTBO, CHMOM03, Tapa3uTusm). [IuieBsie
CBsI3U B 3KocucTteMe. KpyroBopoT BemecTB U npeBpamieHus saepruu. buocdepa — riodanpHas
skocucrema. B. M. BepHaackuii. —OCHOBOIOJIOXKHHK yueHUs 0 Ouocdepe. ['panuibr 6nochepsr.
PacnipocTpanenue u posb *KUBOTO BeiecTBa B buocdepe. Ponb yenoBeka B 6uochepe. Dxonornueckue npodiemsl. [locneacTBus neareabHOCTH
yenoBeKka B akocrcTeMax. OOMeH BEIIeCTB U MPEBPAIICHUS SHEPTUU — MPU3HAK
YKUBBIX OPTaHU3MOB
JlaGopatopHas padora 5 .«3yueHne npucnoco0IeHHOCTH OPraHU3MOB K ONpeIeIEHHOM
cpene OOuTaHUsS».
JlabopaTopHas padora 6. «CTpoeHHE pacCTEHUI B CBSI3U C YCIOBUIMU YKU3HI)
JlabopaTopHas padora7. «Onucanue SKOJTOTUYECKON HUIIU OPTaHU3May
JlabopaTopHas padora 8 «Brienenne NuieBbIx eneil B MCKYCCTBEHHOM dKocucTeMe (Ha
pUMepe aKkBapruyMa)»
Ikckypens «Ce30HHbIE U3BMEHEHUS B AKUBOM PUPOIEH



Tematunueckoe naaHunposaHue

n/n

Ha3Banue pa3nena

KoaunuecTBO
4aCcoB Ha
H3ydyeHue

KoaunuecTBO
KOHTPOJIbHBIX
padot

IInanupyemble npeaMeTHbIE Pe3yabTAThI

5 kiaacce

Beenenue. buonorus kak Hayka.

Y4YeHuK HAYYHTCH!

OOBACHATH POJIH OMOJIOTHH B IPAKTUIECKOH NEATEIHHOCTH
moaeit. CoOurro1aTh IpaBuiia B KAOMHETEe OMOJIOTHH, C
OMOJIOrM4YECKUMHU ITPUOOpaMu U UHCTpyMeHTaMu. OnpenensiThb
METO/]1bl OMOJIOTUYECKUX UCCIIEI0BAaHUI. 3HATh OTIMYUTEIbHbBIE
IIPU3HAKY [IPEJCTaBUTEINIEH Pa3HBIX LIAPCTB XKHUBOM MPUPOJIBI.
Bbiensarts cyniecTBeHHbIE MPU3HAKU OTJINYHS dKHUBOTO OT
HEXHMBOTO. Y CTaHABJIMBATh B3aUMOCBSA3b MEXIy CpeIoi
OOUTaHUS U IPUCIIOCOOIEHHOCTBIO OPTraHU3MOB K HEH.

Kitetka — ocHOBa cTpoeHUS U
KU3HCACATCIbHOCTH OPraHnu3MOB.

10

YYyeHHK HAYYUTCH:

Bbiensars cyiiecTBeHHbIE PU3HAKU CTPOSHUS U
KHU3HEEATSIHOCTH KJIeTKU. Pa3nmuyare Ha Tabnumax u
MHUKpOIpernaparax 4acTd U opraHou bl kiietku. CobmoaaTh
npaBuia paboThI € JIYNOH, ¢ MUKPOCKOIIOM U OMOJIOTHYECKUMU
MHCTPYMEHTaMU. BBIIEeNATh CylllecTBeHHbIE TPU3HAKH
MIPOLIECCOB JKU3HEAEATEIbHOCTU KIETKH.

MHuoroo6pasue opranuzMoB

20

YdeHuK HAY4YUTCH:

Beinensars cymecTBeHHbIE IPU3HAKU CTPOSHUS U
KU3HeHesATeNbHOCTH OakTepuil. OOBICHATH POJIb OakTepuil B
MIPHUPOJIE U )KU3HU YeJIoBeka. [[pUBOIUTH TOKa3aTenbCcTBa
HE0O0XO0AMMOCTHU COOIIOICHUSI Mep MPOPHUIAKTHKH 3a00JIeBaHHH,
BBI3bIBAEMBIX OaKTEPUSMHU.

Y4eHHK HAy4YUTCH:
BoiensaTs CylecTBeHHbIE IPU3HAKU CTPOCHUS U




KHU3HEIEATENbHOCTH rprO0oB. OOBSICHATH POJIb TPHOOB B
MPUPOJIE U )KU3HU YeJoBeKa. Pa3znuyars che00HbIE U
Hecbe100HbIe TpUObl. OCBOUTH NPUEMBI OKa3aHUsI IEPBOM
MIOMOIIY TIPU OTPABJICHUU SIOBUTHIMH rpudamu. [IpuBoIuThH
JI0Ka3aTelbCcTBAa HEOOXOIUMMOCTH COOIIOIEHUS MEp
poUIAKTUKH 3a00JICBaHM, BBI3BIBAEMBIX TPUOAMH.

Y4eHUK HAYYUTCH:

BoiensaTs cymecTBeHHbIC IPU3HAKU CTPOCHUS paCTEHUN
Pa3HBIX OTACIIOB. PaszanuaThk Ha )KUBBIX 00BEKTAX pacTCHUA
pasHbIX 0T/1en0B. OnpenensaTh MPUHAJIEKHOCTh PACTEHUN K
onpeaenéHHoON cuctemaruueckoi rpymnmne. CpaBHUBaTh
MIPEACTAaBUTENEN pa3HbIX I'PYII PACTEHMM, JI€JaTh BBIBOJIBI Ha
ocHoBe cpaBHeHUS. OOBICHATH POJIb PACTEHUH pa3HBIX OT/AEIOB
B )KM3HHM 4eJioBeka. [[puBonTh 10Ka3aTenbCTBA POACTBA,
OOIIHOCTH IPOUCXOXKIECHUS U IBOJIIOLUM pacTeHUH. BpiaensaTs
CYLIECTBEHHbIE IIPU3HAKYU )KUBOTHBIX. CpaBHUBATh
HpCILCTaBI/ITCJ'ICI\/JI PA3HBIX I'PYIII )KUBOTHBIX, ACJIATh BHIBO/IbI.
OOBSACHATH POJIb PA3INYHBIX )KUBOTHBIX B IPUPOJIE U KU3HU
YeJioBeKa.

6 Ki1ace

)KI/ISHCHGSITGIII)HOCTI) OpTraHnu3MoOB

17

Y4YeHUuK HAYy4YHuTCsl:

BriaensTs cyniecTBeHHbIC TPU3HAKKA 00OMEHA BEIIECTB.
OO0OCHOBBIBATh 3HAYCHUE SHEPTUH IS )KUBBIX OPTaHU3MOB.
Jloka3bIBaTh €TUHCTBO U POJACTBO OPTAaHHUECKOTO MHUPA.
Briaenars npu3HaKv MOYBEHHOTO MUTAHUS PACTEHUI. BBIABIATH
MPUCTIOCOOTIEHHOCTh PACTEHUH K UCTIOJIH30BAHUIO CBETA B
npouecce GporocuHTe3a. OOBACHATH 3HAUCHHE (POTOCUHTE3A.
OmnpenensiTe 0COOEHHOCTH MUTAHUS U CTIOCOOBI TOOBIBAHUS




MUY PACTUTEIBHOSITHBIMH U TUIOTOSTHBIMH KUBOTHBIMHU.
Briaenste cymiecTBeHHbIC IPU3HAKHU AbIXaHUus. OOBSICHITH POIh
KHCIIOpO/Ia B TIpoliecce nbixanus. OnpeaensiTh 4epThl CXOACTBA
Y Pa3IN4usl B MPOIECCAX NBIXaHUS Y PACTUTEIBHBIX U )KHBOTHBIX
opranu3mMoB. OOBSICHITH POJIb TPAHCIIOPTA BEIIECTB B IPOIECCEe
obmeHna BeriecTB. OOBACHATH OCOOCHHOCTH TEPEIBUIKEHUS
BOJIbl, MUHEPAIBHBIX U OPTrAaHHMYECKUX BEIIECTB B PACTCHUSX.
OOBSICHATH OCOOCHHOCTH MEPEABHUIKCHHS BEIICCTB B OPTaHU3ME
KUBOTHBIX. OTIPENIeIsITh CYIIeCTBEHHBIC MPU3HAKH BBIICIICHUSI.

Pa3zmHOxkeHuME, pOCT U pa3BUTHE
OpPraHU3MOB.

YuyeHHK HAYYHTCA:
OOBSCHATH 0COOEHHOCTH TPOLIECCOB POCTA U PA3BUTHUS Y
PaCTUTENBHBIX U KUBOTHBIX OPTaHU3MOB.

Per YOS dKU3HECACATCIIBHOCTU
OpraHnu3mMoB

11

Y4eHuK HAYy4YNTCH:

OOBACHATH COTNIACOBAHHOCTh BCEX IPOLIECCOB
KHU3HEEATEIbHOCTH B JTIFOOOM KUBOM opranusmMe. OObACHATh
0COOEHHOCTH I'yMOPaJIbHOM peryJsiliiy MpoLeccoB
KHU3HEJESATENIbHOCTH Y Pa3IMYHbIX OPraHU3MOB; POJIb
SHAOKPUHHOU cuctemMbl. OOBACHATH PeQIIEKTOPHBII XapakTep
NeSTeTbHOCTH HEpBHOU cucTeMbl. OOBSICHATH 0COOEHHOCTH
HEHPOryMOPaIbHON PETYJISALUN IPOLECCOB KUZHEAEATEIbHOCTH
y Pa3INYHbIX OpraHu3MoB. OOBACHATH MPUUMHBI BPOKAEHHOTO
MIOBE/ICHUA. Y CTAaHABIIMBATH B3aMMOCBA3b MEKIY CPENOM
OOUTaHUs U CIIOCOOOM NEepeIBUKEHUS OpraHu3Ma. BeIsBIATE
B3aMMOCBSI3U MEX/1y OCOOCHHOCTSIMU CTPOEHUS KJIETOK, TKaHeH
OpPraHoOB, CUCTEM OPTaHOB U UX (PYHKUIHSIMU B OMOJIOTHYECKUX
IpolLeccax pocra, pa3BUTHS, Pa3MHOKEHUSI.

KoHnTtponbhast pabota 1mo Kypcy
«buomorusa»

7 KJ1ace




MHoroo6pa3ue opraHuzMoB, UX
KJIacCU(UKALIUS

YYyeHHK HAYYUTCS:

OOBACHATH MPUHIUIIBI KIACCU(PHUKAIIMA OPTaHU3MOB.
YcTaHaBIMBaTh CHCTEMATHYECKYIO IPUHAIIICKHOCTh
OpraHu3MoB. BbI1enaTh cyliecTBeHHbIE IPU3HAKY BUIA U
IpEeACTaBUTEINICH Pa3HbBIX APCTB KUBOW MPHPOIBI.

bakTtepun, rpulObl, TUITAHHUKY.

Y4eHUK HAYYUTCH:

Beienarte cyliecTBeHHbIE IPU3HAKU CTPOEHUS U
KHU3HeIeATeNbHOCTH OakTepuil. OOBACHATH poiib OaKTepuil B
MPUPOJIE U )KU3HU YeIoBeKa. [[puBOIUTH TOKa3aTenbCcTBa
HEOOXOAUMOCTH COOJIOZICHUS Mep TPOPHIAKTHKH 3a00JIeBaHHH,
BBI3BIBAEMBIX OaKkTepUsMU. BBIIEISATH CyleCTBEeHHBIE TIPU3HAKH
CTPOCHUS M KU3HEACATEILHOCTH TpuO0B. OOBACHITH POJIb
rpuOOB B IPUPOJIE U KU3HU yesloBeka. PaznnuaTh che100HbIE U
HecbeZI00HbIe rpuObl. OCBOUTH MPUEMBI OKa3aHUs IEPBOM
MIOMOILY TIPU OTPABJICHUU SAOBUTHIMU rpubamu. [IpuBouTh
JI0Ka3aTenbCcTBAa HEOOXOIMMOCTH COOIIOIEHUS MEP
PO UIAKTUKH 3a00JIEBaHH, BBI3BIBAEMBIX TprbaMu. BeiaensTh
CYIIECTBEHHBIE PU3HAKHU JTMIIAHHUKOB. OOBICHITH POJIH
JTUIIAHHUKOB B IPUPOJIE U )KU3HU YEIOBEKA.

MHor006pa3He PaCTUTCIILHOT'O MUpaA.

25

Y4eHuK HAYy4YUTCH:

BbiaensaTe cylmecTBEHHbIE IPU3HAKU BOIOPOCIIEH, MXOB.
CpaBHUBaTh IpEICTaBUTENEH MOXOBHIHBIX U BOJIOPOCIIEH,
OIIPEAEIIATH YEPTHI CXOACTBA U pa3nuuus. Pacrio3HaBaTh Ha
repbapHOM Marepuaie u TabIuLax npeacTaBuTeNeit
ManopoTHUK00Opa3HbIX. CpaBHUBATH MpECTaBUTENEH
MaOPOTHUKOBUIHBIX U MOXOBH/IHBIX, OIPEAEISATH YEPThI
CXOZICTBA U pa3jnuus, JejaTh BHIBOABI HA OCHOBE CPaBHEHUSI.
CpaBHUBATh CTPOEHHE CIIOPHI U CEMEHHU, JIe]aTh BHIBO/IBI Ha
ocHoOBe cpaBHEHUS. OOBIACHATH PEUMYILECTBA CEMEHHOTO
pa3MHOXKEHHU. BbIIENnATh CyllIeCTBEHHbBIE IPU3HAKT
MTOKPBITOCEMEHHBIX PACTEHUI. BBIIENSATh NMpU3HAKU CEMEHU




JBYJOJIBHOTO M CEMEHH OJTHOJIOJIBHOTO PACTCHHUS; CPAaBHUBATD
ux crpoenue. OnpenensaTs BUAbl KOPHEH U TUIIBI KOPHEBBIX
cucreM. OOBSACHATH B3aMMOCBSI3b CTPOCHUS KIIETOK Pa3IMYHBIX
30H KOPHSI C BBIITOJIHAEMBIMU UMU (GYHKIUAMU. OOBACHATH
B3aMMOCBSI3b THIIA KOPHEBOH 1 BUION3MEHEHUE KOPHEH ¢
yCIOBUSIMHU cpeibl. ONpeesnsTh THITBI JIUCTOPACTIONOKECHHUS.
PacnioznaBath Bu/bI mouek. Pacmo3naBate TUCThS 110 hopMme.
OmnpenensaTs THIT )KUIKOBAaHUA. Pa3nuuars MuCThS NpocThie U
CIIO’KHBIC, YUEPEIIKOBBIC U CHITYHE. Y CTAHABINBATH H OOBSICHSTH
CBSI3b 0COOEHHOCTEH CTPOCHHUS KIIETOK JINCTA C BHITOTHAEMOMN
umu QyHKImer. OnpeaensiTb 0COOCHHOCTH BUIOM3MEHEHHBIX
noOeroB. Pacrio3naBare yacTu uBeTka. Onpenensirs ABYI0MHbBIE
U OAHOAOMHBIE pacTeHus. OnpenesnsaTb TUIBI COLBETHH U
w100B. [IpoBoauTk Kinaccudpukauio niaooB. OOBACHATH POJb
OIBIJICHUS U OIUIOIOTBOPEHHUSI B 00pa30BaHUU IUIO/IOB U CEMSH.
BeinensaTe mpru3HaKy KJIACCOB JIBYAOJIBHBIX U OHOIOIBHBIX
pacTeHuil 1 UX OCHOBHBIX CEMENUCTB.

MHuoroo0pasue JKHBOTHOT'O MUpA.

24

Y4yeHnue Hay4yuTCH:

BrIABIATH MpU3HAKK CXOJICTBA U PA3IINYUS MEKY )KUBOTHBIMH,
pacTeHusMH, rpudaMu, OaKTepusMH. Y CTAHABJIMBATH
CUCTEMAaTUYECKYIO MPUHAJIC)KHOCTh dKUBOTHBIX. BbIAenATh
MPU3HAKU TPOCTEUIINX. BBISIBIATE 4epThI CXOACTBA U PA3IHUUS
B CTPOCHHH KJIETKU MPOCTEUIINX U KJIETKU PACTECHUH.
OOBACHATH 3HAUYECHUE MPOCTEUIITNX B TPUPOJIC U KU3HH
YeJIOBEKa. Y CTaHABIMBATh MPUHITUITHATBHBIC OTINYUS KIETOK
MHOTOKJIETOYHBIX OT KJIETOK MpOCTeHuX. BoiaemsiTe
CYIIIECTBEHHBIC TPU3HAKN KHUIIICUYHOTIOJOCTHBIX. BhIIENATH
XapakTepHBIC MPU3HAKYU TUIOCKUX uepBei. Vcmonb30BaTh MEPHI
Mpo(UIAKTUKH 3apaKeHUS IJIOCKUMH YepBsIMH. BoiaensTs
CYILIECTBEHHbIE TPU3HAKU KPYTJIBIX U KOJIbYATHIX YE€pPBEH.
OOBSCHATH 3HAUECHUE KOMBYATHIX YepBEU. BBIIENSITh MpU3HAKH




MOJITIOCKOB. OCOOEHHOCTH CTPOCHHUS MPEACTABUTENICH Kitacca
bproxoHorue, kitacca /IpyctBopuarsie U kiacca ['osoBoHorue.
BoigensaTs cyiiecTBeHHbIC MPU3HAKK TUINA YJIEHUCTOHOTHE.
BoinensTs cyiiecTBeHHbIE TPU3HAKK XO0p10BbIX, CpaBHUBAThH
CTpOCHHE OECITO3BOHOYHBIX U TTO3BOHOYHBIX JKUBOTHBIX, JIETaTh
BBIBOJIbI Ha OCHOBE CTpoeHHUs. OOBACHATH MPUHIIUTIBI
kinaccudukanuu XopAoBbIX. BeiIensaTe xapakTepHbIe
0COOEHHOCTH CTPOEHUS, KUZHEICATSIbHOCTH, MHOTOOOpa3us
MPEJICTaBUTENCH KIIACCOB: PHIOBI, 3eMHOBOIHEIC,
[Ipecmbikarommecs, [Ttunel, Mnekonuraromue.

DBOJIIOIMS PACTEHUM U dKUBOTHBIX, UX
OXpaHa.

Y4yeHuk HayumuTCs:

[IpuBoIUTE HOKA3aTENBCTBA POJICTBA, OOIIHOCTH
IIPOUCXOKACHUS U 3BOJIIOLIUHN PACTEHUH U )KUBOTHBIX.
[IpuBOANTE HOKA3aTENBLCTBA B3aMMOCBSI3U PA3HBIX IPYIII
OpPraHU3MOB C YCJIOBUSMH CpeJibl. AHAIM3UPOBATh U OLIEHUBATh
MOCTIE/ICTBUS IEATEIbHOCTH YeJI0BEKa B IPUPOJIE.

DKOCUCTEMBI.

YdeHuK HAYy4YUTCH:

BoiaenaTs cymecTBeHHbIE TPU3HAKU YIKOCUCTEMBI, ITPOLIECCOB
KpYTrOBOPOTA BEIIECTB U MPEBPALLEHUN SHEPTHH B 3KOCUCTEMAX.
OOBACHATH B3aMMOCBSI3U OPraHU3MOB B 3kocucteMe. OObSICHATh
MIPUCIIOCOOJIEHHOCTh OPraHU3MOB K a0MOTHUYECKUM (paKkTopam.
OmnpenensiTb 0COOEHHOCTH UCKYCCTBEHHBIX IKOCUCTEM.

KonTponbnas paboTa mno xypcy
«buomorusay»

8 kiaace

Hayku o genoseke.

Y4eHHK HAYy4YUTCH:

OOBACHATH MECTO POJIb YeNlOBEKa B mpupo/e. Beiiensars
CYLIECTBEHHbIE MPU3HAKU OpPTaHKU3Ma YeJIoBeKa, 0COOCHHOCTH
€ro OMoJIOTHYeCKOU MpupoIbl. OnpenensaTh 3HaYeHnEe 3HAHUHN O




YEJIOBEKE B COBPEMEHHOM KU3HU. BBIABIATHE METOIbI U3YUYEHUS
opranu3ma 4esioBeka. [I[puBoauTh JOKa3aTENbCTBA POJACTBA
YEJIOBEKA C MIICKOMUTAIOIIMMHU KUBOTHBIMU. OTIpeIesATh YePThI
CXOJICTBA U PA3JIMUMs YeTIOBEKA U KUBOTHBIX. OOBSICHSITH
COBPEMEHHBIE KOHIICTIMU MPOUCXO0KACHUS YeIoBeKa. BbIaensiTh
OCHOBHBIE ATAITbI YBOJIIOIIMH YEI0BEKA.

OO0muit 0030p opraHu3Ma YeIOBeKa.

Y4eHUK HAYYUTCH:

Paznuyath Ha TabMuIaX OpraHbl ¥ CHCTEMbI OPTaHOB YEIOBEKA.
BriaensTs cyniecTBeHHbIC IPU3HAKH TPOIIECCOB PETYIISAIINN
KU3ZHEICSITEIIbHOCTU OpraHu3ma uejaoBeka. OObsICHATH
COTJIACOBAaHHOCTH BCEX MPOIECCOB KU3HEIEATEILHOCTH B
opranusme uyenoBeka. OObICHATh 0COOEHHOCTH
HEHPOryMOpaIbHOU PErysAlUd MPOLECCOB KUZHEACATEIbHOCTH
YeloBeKa.

Onopa 1 IBHXKXCHUC.

Y4eHuK HAYy4YUTCH:

Pacnio3naBaTh Ha HarJISIHBIX TOCOOMSIX OpraHbl OIOPHO-
I[BI/IF&TGJIBHOﬁ CHUCTEMBI. OHpC}IGJ’IﬂTB THUIIBI COCANHCHUA KOCTEM.
OO0BsACHATh 0COOEHHOCTU CTpoeHHUs ckeneTa. OOBSACHATh
3aBUCHMOCTb THOKOCTH TeJIa YeJIOBEKA OT CTPOCHHUS €TO
M03BOHOYHUKA. BBIAECTATH 0COOEHHOCTH CTPOEHUS CKEJIETHBIX
MbIIII. OOBACHATH OCOOEHHOCTH PaOOThI MBILII U MEXaHU3MBbI
perynsaiuu padoTsl M. OOBACHATH YCIOBHSI HOPMAJIBHOTO
Pa3BUTHS U )KU3HECATEILHOCTH OPTaHOB OIOPBI M IBUKEHUS.
OcBouTh NpUEMBI OKa3aHUs MEPBON MOMOILM MPU TPaBMax
OHOpHO-}IBHFaTeHBHOﬁ CUCTEMBI.

BHyTpeHnHss cpena opranusma.

YdeHuK HAY4YUTCH:

OOBACHATH 0COOEHHOCTH CTPOCHUS U QYHKIMI BHYTpEHHEN
Cpelpl OpraH13Ma 4eaoBeKa. BhIABIATE B3aMMOCBA3H MEKIY
0COOEHHOCTSIMH CTPOCHHUS KJIETOK KPOBU M UX (DYHKIHSIMH.
BoiaensaTs cymecTBeHHbIE IPU3HAKY IIPOLIECCOB CBEPTHIBAHUS U
NIepeIMBaHusl KPOBH.




KpoBooOparienune u
numdooOpalieHue.

YUYeHUK HAYYHUTCS:

Pacnio3naBath Ha HaIJISIAHBIX TOCOOMSX OPTaHbl CUCTEMBI
KpoBOoOOpamieHus. Beiaensate 0COOEHHOCTH CTPOCHUS
COCYJIMCTOM CUCTEMbI U JIBUXKEHUS KPOBH 110 COCYIaM.
Pa3znuuath Ha Tabnunax opraHbl KPOBEHOCHOM U
muMmbaTtudeckoi cucteM. OCBOUTH MPUEMBI OKa3aHUS [IEPBOi
MTOMOIIIY MPU KPOBOTEUECHHUSX.

[pixanue.

Y4YeHuk HayuuTCs:

Brpiienars CylecTBEeHHbIE MPU3HAKY MTPOLECCOB JIBIXaHUS U
razooomeHa. Pa3nnyarh Ha Tabaunax opraibl AbIXaTEIbHON
cucteMbl. OOBSICHATH MEXAHU3M JbIXaHUs. CpaBHI/IBaTB
ra3o00MeH B JIErKUX U TKaHAX. OCBOUTH NPUEMBI ONPECIICHUS
KHU3HEHHON EMKOCTHU JIErKuX. OOBACHATH MEXaHU3M PEryJIALUU
nbixaHus. [IpuBoauTh 1OKa3aTenbcTBa HEOOXOIMMOCTH
coOuroIeHHs Mep NPOGUIAKTUKY JIETOYHBIX 3a00JI€BaHUI.
OcBouTh NpUEMBI OKa3aHUs MEPBOM MOMOILM NPU OTPABICHUU
YrapHbIM I'a30M, CIIACCHUH YTOMAIOIICTO, IMTPOCTYAHBIX
3a00JIeBaHUSX.

ITutanue.

Yuenuk HAY4YMUTCH:

Brigensate CYHICCTBCHHBIC ITPU3HAKH TPOLUECCOB NUTAHUA U
MUIICBApCHUA. Paziauyate Ha Ta6J'II/II_IaX OpraHbl
HHHleBapHTeHLHOﬁ cucteMbl. OOBSICHATH IMPpONIECCChI
MUIICBAPCHUSA B pOTOBOfI ITOJIOCTH, KCIIYAKC U KUIIICYHHUKE.
OOBACHATH MEXaHU3M BCACHIBAHUS BCILICCTB B KPOBb.

OOMeH BellecTB U MpeBpalleHne
DHEPTHUH.

YdeHuK HAY4YUTCH:

Bboienste cyiiecTBeHHBIE PU3HAKKH OOMEHA BEIIECTB U
[pPEBpaIlCHHs SHEPTHH B OpraHu3Me uesioBeka. OObICHATH
0COOEHHOCTH 0OMeHa OeJKOB, YTIIEBOIOB, )KUPOB, BOBI,
MUHEPAIBHBIX cosiell. OOBSICHATH MEXaHU3M PabOThI
bepmenToB. OOBACHSITH POJIb BATAMHHOB B OPTaHU3ME
yenoBeka. COCTaBIIATh MUIIEBOH paioH. OOBACHITH




3aBUCUMOCTDb NUIICBOI'0O pallioHa OT 3HCPro3arpar opraHnu3sma
YCIOBCKaA.

Briienenune npoykToB oOMeHa.

Yuyenuk HAYy4YUTCA:

BBII[@J'I?ITB CYHICCTBCHHBIC ITPHU3HAKU IIpOLECCa YAaJICHUA
IIpOAYKTOB oOMeHa u3 OopraHu3ma. Pazauuate Ha Ta6n1/1uax
OpraHbl MO‘ICBBI,HCHHTGHBHOﬁ CHUCTCMBI.

10.

[TokpoBsI TENA.

Y4eHUK HAYYUTCH:

BLIHGHSITL CYHICCTBCHHBIC MTPHU3HAKW ITIOKPOBOB TCJIA,
TepMoperysuuu. [IpuBoaUTh T0OKa3aTebCTBA HEOOXOIUMOCTH
yX0/1a 3a KOXei, BoiocaMu, HOITsIMU. OCBOUTh NPUEMBI
OKa3aHMs MEPBOI MOMOIIM IPU 0KOTaX U 0OMOPOKEHUSX, TIPU
TEIJIOBOM UM COJTHEUHOM yJiapax.

11.

HeiiporymopanbHas perymsus
MIPOLIECCOB KUZHEEATEIILHOCTH.

Y4eHHK HAYy4YUTCH:

XapakTepru30BaTh PACIONOKEHUE SHIOKPUHHBIX KEIE3 B
opranusMe uenoBeka. OObSICHATh UX GyHKIUU. OOBIACHATH
MEXaHU3MBI JIeHCTBUSI TOPMOHOB. Pasnuyate Ha Tabiammax
Oprasbl 2HJIOKPHUHHOM cucTeMbl. KnaccupuuupoBaTh OTeIbI
HepBHOU cucteMbl. OOBACHATH POJIb HEPBHOM CHCTEMBI.
OmnpenensaTs pacnoyoKeHHe CIMHHOTO MO3ra U
CIIMHHOMO3TOBBIX HEPBOB. OOBACHATH (PYHKIIMH CIUHHOTO
Mo3ra. OOBICHATE 0COOEHHOCTH CTPOCHUS U (PYHKLIUU
TOJIOBHOTO MO3Ta U €ro oTAenoB. OOBACHATH BIUSHHUE OTIEIOB
HEPBHOI CUCTEMBI Ha JIEATEIbHOCTh OpraHoB. OOBACHATH
MIPUYMHBI HapYLIIEHUH B pabOTe HEPBHOI CUCTEMBI.

12.

Oprassl 4yBCTB. AHAJIM3aTOPBI.

Y4eHuK HAYy4YuTCH:

BriaensaTs cynecTBeHHbIE TPU3HAKU CTPOCHUS U
(YHKIIMOHMPOBAHUS OPTaHOB UYBCTB: 3PUTEILHOTO
aHaJIM3aTopa, CIIyXOBOT'0 aHAIM3aTOPa, BECTUOYISPHOTO
aHaAJIM3aToOPAa, MBIIIEYHOI'O YyBCTBA, OCSA3aHUsl, BKyCOBOI'O U
OOOHATEILHOTO aHAJIN3aTOPOB.

13.

Ilcuxyka U moBENCHUE YETOBEKA.

Yd4eHuK HAYy4YNTCH:




Bricmras HCpBHAA ACATCIIbHOCTD.

Briensrts cyniecTBeHHbIe OCOOCHHOCTH MOBEICHUS U ICHXUKU
yenoBeka. KimaccuuiupoBars THITBI U BUABI ITAMSITH.
OOBACHATH MPUYMHBI paccTpOrCTBa NaMATH. OOBSICHATH POJIb
00y4YeHHS U BOCITUTAHUS B PA3BUTUH MTOBEICHUS U ICUXUKU
yejoBeKa. XapakTepusoBaTh (a3bl cHa. OObSICHATh 3HAUECHUE
cHa. OOBACHATH 3HAYEHNUE UHTEIUICKTYaJIbHbIX, TBOPYECKUX U
JCTETUYECKUX NTOTPEOHOCTEH B )KU3HU UesloBeKa. BBIABIATH
0COOEHHOCTH Ha0JII0JaTeNbHOCTH U BHUMAHUS.

14.

Pazmuoxxenue u Pa3BUTHUC YCJIIOBCKaA.

Yd4eHHK HAY4YUTCH:

BoiaensaTs cymecTBeHHbIE IPU3HAKY BOCIIPOU3BEACHUS U
pa3BuTHs oprann3Ma yeiaoBeka. OOBSICHATH HACIETOBaHHUE
IIPU3HAKOB y YEJIOBEKA. BBIIEIATH CYIECTBEHHBIE IPU3HAKH
OpraHoB pasMHOXeHUsA. OOBACHATH BPEAHOE BIUSHHE
HUKOTHHA, aJIKOT0JIs, HAPKOTUKOB Ha Pa3BUTHE IIJIOJA.
OmnpenensaTs BO3pacTHBIE ATAIBI pa3BUTHsI yesoBeka. [IpuBoauts
JI0Ka3aTenbCcTBAa HEOOXOIMMOCTH COOIIOIEHUS MEP
npoUIaKTUKKU HHDEKIMH, TPEAIoIUXCs TOJIOBBIM MTYyTEM,
BUY-undexnum, MeIuKO-reHeTHYECKOr0 KOHCYIbTUPOBAHUS
JUISL IPEAYIPEXKACHUS HACIEeICTBEHHBIX 3a00J1€BaHUM.

15.

YenoBek u OKpYyKaromas cpeaa.

Y4eHuK HAYy4YUTCH:

IIpuBOAUTE AOKA3aTEILCTBA B3aUMOCBS3H YEIIOBEKA U
OKPY’KaIOILEeH Cpeibl, 3aBUCUMOCTH 310POBbs YETIOBEKA OT
COCTOSIHUS OKpYXKaroIllel cpejibl, HEOOXO0AUMOCTH 3aIUThI
cpeabl oouTanus yesnoBeka. OObSICHATh MECTO U POJIb YEIOBEKa
B IIPUpPOJIE.

16.

Ntoroseie ypoku.

9 kjaacc




buonorus B cucreme Hayk.

BbinycKHHK HAy4YUTCS:

Omnpenenars MecTo O6uosioruu B cucreMe Hayk. OLieHuBaTh
BKJIQ/I PA3JINYHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE HAYKU
OMOJIOTHH. BBII[CJ'ISITB OCHOBHBIC METOABI OMOJIOTHYECKUX
uccnenoBanuii. OOBACHATH 3HaUCHNE OMOJIOTUH [UIS TOHUMAaHHS
Hay4YHOU KapTHHBI MUDA.

OCHOBEI OUTOJIOTHUH-HAYKHU O KIICTKC.
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BbINyCKHUK HAYYUTCSH:

Omnpenenars NpeaMeT, 3a1a4d U METO/IbI UCCIIEA0BAHUS
UTOJOTUU Kak Hayku. OOBSICHATH 3HAYEHUE IUTOIOTHUECKUX
WCCIIEIOBaHUM JUIsl pa3BUTHSL OMOJIOTUU U IPYTUX
Ouosnornueckux Hayk. OObSICHITH 3HAUE€HUE KIETOYHON TEOPUU
Uit pa3BuThsl Onosoruu. CpaBHUBATh XUMUYECKUN COCTAB
KHBBIX OPIraHU3MOB U TEJl HEKUBOM MPUPO/IbI, 1€1aTh BBIBOIbI
Ha OCHOBe cTpoeHUs. OOBACHATH POJIb HEOPIAHUYECKUX U
OpPraHUYECKUX BELIECTB B KJIETKE. XapaKTepU30BaTh KIETKY KaK
CTPYKTYPHYIO €JMHMIY )KUBOro. Paznuuars Ha Tabaumax
OCHOBHBIE YaCTH ¥ OPTaHOUBI KIIETKU. BBIAensITh
CYLIECTBEHHbIE IPU3HAKHU MPOIIECCOB 0OMEHA BEIIECTB.
OOBACHATH KOCMHYECKYIO posih GOTOCHHTE3a B Orochepe.
OnuceiBaTh MEXaHU3M OMOCHHTE3a OEIKOB.

PasMHOXeHUE U HHAWBUAYAJIBHOC
pa3BUTHE (OHTOFCHGS) OpraHu3MoOB.

BbInyCKHUK HAy4YHTCS!

OmnpenensaTb caMOBOCIIPOU3BEIEHHE KaK BceoOI1iee CBOUCTBO
KHUBOTO. BBIIENATH OCHOBHBIE ()OPMBI Pa3MHOKEHHUS.
OmnpenensTb MUTO3 KaK OCHOBY O€CIIOJIOT0 Pa3sMHOXKEHUS U
pOCTa MHOTOKJIETOYHBIX OpraHu3MoB. OnpeaensiTs Meilo3 Kak
OCHOBY I0JIOBOTO Pa3MHOXEHHUSI MHOTOKJIETOUHBIX OpPraHU3MOB.
Knaccudunuposats bl oHToreHesa. OneHuBaTh BINSHUE
(hakTOpOB BHEITHEH Cpe/Ibl HA pa3BUTHE 3aposima. OnpenensiTh
YPOBHHU IPUCTIOCOOTICHUSI OPraHU3Ma K H3MEHSIOIUMCS
YCIIOBUSIM.

OCHOBBI T€HETUKU.

11

BbInyCcKHUK HAYYHTCS!




OnpenensTs IJ1aBHbIE 33a4d COBPEMEHHON T'€HETUKH.
Boiaensate OCHOBHBIE METO/BI UCCIIENOBAHNS HACIIEICTBEHHOCTH.
OmnpenensTe OCHOBHbIC PU3HAKU (PEHOTHIIA U TEHOTHIIA.
BbISBISATE OCHOBHBIE 3aKOHOMEPHOCTH HACJIEI0BaHUS.
BoIsSBISATE aTOPUTM pelieHus reHeThuecKux 3aaa4d. OObsACHATh
OCHOBHBI€ ITOJIOKEHUS XPOMOCOMHOM TEOPUHU
HacyencTBeHHOCTU. OOBACHATH XPOMOCOMHOE OTIpeiesieHue
10J1a U HAacJeOBaHUE IPU3HAKOB, CLEIJIEHHBIX C IIOJIOM.
Omnpenensts (HopMbl U3BMEHYUBOCTHU. BBIABIATE 0COOEHHOCTH
KOMOMHATHBHON ¥ ()EHOTUITUIECKON H3MEHYHBOCTH. BBISABIIATH
OCHOBHBIE METO/bI U3yUYEHUS HACIEACTBEHHOCTH YEJI0OBEKA.
VYcraHaBiIMBaTh B3aMMOCBSI3b T'€HOTHUIIA YEJIOBEKA U €TI0
3/10POBBE.

I'eneTuka yenoBeka.

BbINyCKHUK HAay4YUTCH:

BBISBIATE OCHOBHBIE METO/IbI U3Y4YECHHSI HACIIEICTBEHHOCTH
YEJIOBEKa. Y CTaHABIMBATh B3aUMOCBA3b I'€HOTHUIIA YEIIOBEKA U
€ro 370POBbE.

OCHOBBI CEJIEKIINH U OMOTEXHOIOTHUH.

BbInycKHUK HAY4YUTCS:

OmnpenensTs IJ1aBHbIE 33a4U ¥ HAIIPaBJIEHUsI COBPEMEHHOMN
ceJIeKIIMM. BeiaensaTe OcHOBHBIE MeTOIbI ceneKuuu. O1ieHuBaTh
JOCTUKEHMS U NIEPCIIEKTUBBI PA3BUTUSI COBPEMEHHOM
OMOTEXHOJIOTHU. XapaKTepu30BaTh ITUUECKHE ACTIEKThI
Pa3BUTHS HEKOTOPBIX HaNpaBJIeHU OMOTEXHOIOTHH.

OBOJIOLMOHHOE YUEHHE.

BbpInyCKHUK HAy4YuTCH:

OnenuBatsh BkiIaa Y.JlapBruHa B pa3BUTHE OMOJIOTMYECKUX HAYK
U POJIb 3BOIIOIMOHHOTO YueHUsI. OOBICHITH CYIIHOCTh
3BOJIOLHAOHHOTO NOJIX0/1a K U3YUYEHHIO )KUBBIX OPraHU3MOB.
Beiensarts cyiecTBeHHble Tpu3Haku Buaa. OObICHATH
MONYJIALIMOHHYIO CTPYKTYpPY BUAa. XapaKTepU30BaTh
MONYJIALMIO KaK €MHUILY YBOJIIOLUU. BBIIENATH CylIECTBEHHbIE
MPU3HAKK CTaaui BU1000pa3zoBaHus. Paznuyars popmbl




Bu7000pa3oBanus. PasnuuaTh u XapakTepu3oBath (OpMbI
60pb0BI 32 cymecTBoBaHue. OOBSICHATH MPUUYUHBI OOPHOBI 32
CyIIECTBOBaHME. XapaKTepU30BaTh ECTECTBEHHBII 0TOOp Kak
JBIDKYIYIO crity 3Bostonnd. OOBSICHATH (OPMHUPOBAHUE
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpeie OOUTaHMUs.
OOBSICHATH CYIIHOCTh OCHOBHBIX THIIOTE3 O MPOMCXOXKICHUN
KHU3HU.

BO3HI/IKHOBCHI/IC H paSBI/ITI/Ie KHNU3HHU
Ha 3eMiIIe.

BbinycKHHK HAy4YUTCS:

OOBACHATH CYITHOCTh OCHOBHBIX THUIIOTE3 O TIPOUCXOXKICHUH
KU3HH. BBIIENATH OCHOBHBIE ATAIBI B IPOIECCE BOSHUKHOBEHUS
U Pa3BUTHS )KU3HU Ha 3eMJIe.

B3anMocBs3u opraHu3MoB H
OKpPYKaroIlen CpeIbl.
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BbINyCKHUK HAYYHUTCH:

Onpenensth riaBHbIC 3aJ]a4U SKOJOTMHU. BbIIEIsATh OCHOBHBIE
METOJBI 3KOJIOTMYECKHMX MCCISIOBaHUN. Briieaars
CYLIECTBEHHBIE MPU3HAKHU IKOJIOTUYECKHX (DAaKTOPOB U UX
BIIMSHHE HA OpraHu3Mbl. ONpeaensTh CyleCTBEHHbIC TPU3HAKU
sKoJornYeckux Huml. OnpenensiTe IPU3HAKU CTPYKTYPHOM
OpraHu3alU NONYJIAIUNA. BBISIBISATH THUIIBI B3aUMOACHCTBHI
pa3HBIX BUIOB B 3KocucTeme. KiaccuduimpoBarb SKOCHCTEMBI.
Boiaensate cyiecTBeHHbIE TPU3HAKU TPOIIECCOB 0OMEHa
BEILIECTB, KPYTOBOPOTA BELIECTB U MPEBPALIECHUN JHEPTUU B
skocucTeMe. COCTaBIATh MHUIIEBBIC CETH M IIeH. Pa3nuyarh
THUIIBI NUIIEBBIX Lenel. CpaBHUBATH NPUPOIHBIE U
HUCKYCCTBEHHBIE DKOCHUCTEMBI, JI€J1aTh BBIBOJBI HA OCHOBE
CpaBHEHUs. AHATU3UPOBATH U OIICHUBATH MOCIIEICTBHS
NesTeTLHOCTH YeJIOBEKa B SKOCHCTEMax U Omocdepe.

10.

3adet no Kypcy «buonorus»

11.

Ob6o0611aro1iee MOBTOPEHHE Kypca
«OuoNOTHUS




Iloachnumenvnas 3anucka

Pabouas mporpamma ydebHoro npeamera « buosorus» B 5-9 kinaccax cocTaBiIeHa B COOTBETCTBUU:

¢ TpeboBanusMu DeneparbHOr0 TOCYJapCTBEHHOIO CTaHAAapTa OCHOBHOIO OOIIEr0 00pa30BaHMs, YTBEP:KICHHBIM NMpUKa30M MUHHUCTEpCTBA
obpazoBanus U Hayku PD ot 17.12.2010 1. Ne 1897 (¢ m3meHeHusmu u ponoHeHHs MU oT 26.11.2010 No 1241, ot 22.09.2011 Ne 2357, ot
18.12.2012 Ne 1060, ot 29.12.2014 Ne 1643, ot 18.05.2015 Ne 507),

¢ OcHOBHOI1 00pa3oBaTeIbHON MporpaMmMoii ocHoBHOTO 061Iero oopazosanust ['bOY COLL Ne 10 r.o. Yanaesck,

¢ yue6nbM mmanoM ['6OY COIINe10 r.0.YamaeBck

¢ IIporpammoii kypca Omonormm mis 5-9 kiaccoB st oOmieoOpasoBarenbHbIX yupexacHuil (aBrop B.B. Ilaceunmk k ydeOHukam B.B.
[Taceunuk. buomorus 5-6 knacc. buonorus. 7 knacc. buonorus. 8 knacc. buomorus. 9 xiacc)

YyeOHUKu:

B.B. ITaceunnk,C.B. Cymaroxun, I'.C. Kammunoga, 3.I'. 'anontok. buonorus 5-6 kmacc — M: [Ipoceemenue, 2019
B.B. ITaceunuk,C.B. CymaroxuHn, I'.C. KanunoBa. buonorus 7 knacc — M: IIpocsemenue, 2017

B.B. Ilaceunuk, A.A. Kamenckuii, I'.I'. [lIBenoB.buonorus 8§ xnacce - M: [Ipoceemenue, 2018

B.B. ITaceunuk, A.A. Kamenckwii, I'.I'. IlIBerioB. buosorus 9 xnace - M: «IIpocsemenney, 2019

Pabouas mporpamma 1o npeamery «bHoJIorus» OpHeHTUPOBaHA Ha YJaIlIuXcsl 5-9-bIX KJIACCOB. Y POBEHb U3yYCHHS MTPEeaMeTa — 0a30BHIil.

Knacc Yacoe 6 neoenro Yacoe 6 200
5 kmace 1 35
6 Kacc 1 35
7xmacc 2 70
8 Kiacc 2 70
9 xmacc 2 70
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