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KonuyectBo yacoB no yueOHOMYy 11any: 9 kiacc - 68 yacoB B roji: 2 yaca B HEJIEIIO

CocraBnena B cooTBeTcTBUU C [IpumepHoit paboueii mporpammoii mo 6uonorun. Opobpena pemenuemM denepaibHOro yaeOHo-
METOJNYECKOT0 00BEAUHEHHUS 110 0011IeMy oOpa3zoBaHuto, mpoTokoa 3/21 ot 27.09.2021 .

[Iporpamma peanuzyercs B 9 kiacce

Y4eOHuKH:

buonorusa. 9 knacc. "Jluaus xuznu". 5-9 kmaccel Ilaceunuk B. B., Cymaroxun C. B., Kanunosa I'. C. / [log pen.
[Taceunuka B. B., Mocksa, «IIpocsemienue», 2023 r.

Paccmotpena

Ha 3acemanuu MO yuureneit 6uonoruu, reorpagpuu, XUuMUu
IIpoTokon Ne 1 ot 29 aBrycra 2025 r.

PykoBogutens MO /Ilurapesa I'.A/

MapneBka, 2025 r.






MNOACHUTEJIBHAS 3AITMCKA

Jlannas paGouasi mporpamma paspaboTana B COOTBeTCTBUH ¢ DenepabHbIM rocy1apcTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM O0IIEro 00pa3oBaH sl
BTOPOIO MOKOJIEHHUs, ¢ yueTtoM Y MK:
Paboune nporpammel. [Ipeamernast muaus ydeOHuKoB "Jlunus xu3uu". 5-9 xnaccel [laceunuk B. B., Cymaroxun C. B., Kanunosa I'. C. / Ilox pen.
ITaceunuka B. B. [Ipocsemenue, 2019
VYuebnuk [Taceunuk B.B., Cymatoxun C.B., Kanunosa I'.C. u ap. buonorus. 9 knacc. [Ipocsemenne

OCHOBHBIMH LeJIAMH H3y4YeHHUs1 OM0JIOTHH B OCHOBHOM IIKOJI€ SIBJISIOTCH:
. @opMUpOBaHUE TEPBOHAYAIBHBIX CHUCTEMAaTHU3UPOBAHHBIX MPEACTABICHUA O OHOJNOTHYECKHMX OOBEKTaX, Ipoleccax, SBICHUSX,
3aKOHOMEPHOCTAX, 00 OCHOBHBIX OMOJIOTMYECKHUX TeOpHUsaX (KJIETOYHOHM, »3BOMOLUMOHHOM Y.JlapBHHA), 3J1€MEHTApHBIX IPEACTABICHUHA O
HACJIC/ICTBEHHOCTH M W3MEHYMBOCTH (T€H, XpOMOCOMa, MYTAallWs, HACJIEJCTBEHHBbIC 3a00JIeBaHMs, TaMEThl, HACIEJACTBEHHAss U HEHACIEICTBCHHAs
M3MEHYMBOCTH), 00 SKOCUCTEMHOI OpraHU3aluy )KU3HH, OBJIaJICHUE OHATUHHBIM annapaToM OHOJIOTHS;
. [IpuoOperenue ompITa MCIOIB30BaHUS METOJOB OMOJIOTMYECKOW HAYKW JUISI M3YyYEHHs KMBBIX OPTaHM3MOB M 4YellOBEeKa, HAOIIOACHHUS 3a
KHUBBIMM OOBEKTAMU COOCTBEHHBIM OPraHHU3MOM, OINHCaHHE OHOJOIMYECKHMX OOBEKTOB M IPOLIECCOB, MPOBEACHUE HECIOKHBIX OHMOJIOTMYECKUX
HKCIIEPUMEHTOB C UCTIOIH30BAHUEM aHAIOTOBBIX U U(PPOBBIX OMOIOTHYECKUX MPUOOPOB, U HHCTPYMEHTOB;

o OcBoeHue MpUEMOB OKa3aHUs MEPBON MOMOIIM, PALIMOHAIBHON OpraHu3aluu T pyJda U OT/AbIXa, BBIpAIIUBAHUS M PA3MHOXKEHHUS KYJIbTYPHBIX
pacTeHUM U JOMAIIHUX >KUBOTHBIX, YX0/1a 32 HUMH, IPOBE/ICHUE HAOIIOICHUH 32 COCTOSTHUEM COOCTBEHHOT'O OPraHU3Ma;
o dopMHUpPOBaHHE OCHOB YKOJIOTHYECKON TPaMOTHOCTH, CIIOCOOHOCTH OIICHWBATH ITOCJICACTBHUS ACATEIHPHOCTH YEIOBEKAa B MPHUPOJIC, BIUSHUC

(akTOpPOB pUCKa Ha 370POBHE YEJIOBEKA, BHIOMPATDH ILIEJIEBHIC M CMBICIOBBIC YCTAHOBKH B CBOMX JEHCTBHUAX M MOCTYIKAaX IO OTHOIIEHHUIO K JKUBOU
MIPUPOJIE, K 3I0POBBIO0 CBOEMY U OKPYKAIOIINX; OCO3HAHNE HEOOXOAMMOCTH COXpaHEeHHsI OMOpa3HOO0pa3us U MPUPOIHBIX MECTOOOUTAHHIA;

. Ognanenue npuémamu padboThl ¢ HHPOPMAIIHECH OMOIOTHIECKOTO COICPKaHNs, TIPEJCTABIICHHON B pa3Ho (hopMe;

Co3nanue oCHOBBI A1 (POPMUPOBAHUS MHTEpeca K JalbHEHIIEMY PAaCIIMPEHHUIO M YIIIYOJeHHIO OMOJIOrMYEeCKMX 3HaHUN M BBIOOpa OMOJIOTMH Kak
npouIpHOr0 mIpeaMeTa Ha CTYNEHW CpPEAHEero IOJHOTO o0pa3oBaHUS, a B JajbHElIIeM M B KadecTBe cdepbl cBoeil mpodeccnoHanbHOM
JEeATeNbHOCTH.

. Coznanrie OCHOBBI 11 OPMHUPOBAHUS UHTEpECA K JAIbHEHIIEMY PACIIUPEHUIO U YTIyOJIeHHWI0 OMOIOTHYECKUX 3HAHWN U BbIOOpa OMOIOTHH
KaK Mpo(UIBHOTO IMpeIMeTa Ha CTYNEHU CPEAHEro IMOJHOro oOpa3oBaHMs, a B JalbHEHIIEM M B KauecTBe cgepbl cBoeil mpodeccrHoHalbHON
JeATETbHOCTH.

Pe3ysbTaThl ocBoeHHs y4eOHOro Kypca «buosorus 5-9 kiiaccp»: THYHOCTHBIE, MeTanpeMeTHbIe U NIPeIMeTHbIe

N3ydyenue 0M0JI0rUM B OCHOBHOI HIKO0JIe 00YCJI0BJIMBAET JOCTUKEHHE CJIeYIOMUX JUYHOCTHBIX Pe3YJbTATOB!

o Bocnuranue poccuiickoi rpakJJaHCKOM MIEHTUYHOCTU: MaTpUOTHU3Ma, JIIOOBU M yBakeHUs K OTedyecTBy, YyBCTBa TOPJIOCTH 3a CBOIO Ponuny;

OCO3HaHUE CBOEH ATHUYECKOM NMPHUHAIIEKHOCTH;, 3HAHHE SA3BIKA, KYJIbTYpPhl CBOETO HApOJa, CBOErO Kpas, OCHOB KYJIbTYPHOI'O HAacjeAus HapoJ0B
Poccun u 4enoBeuecTBa; yCBOEHUS TI'YMAaHMCTHMYECKUX, IEMOKPATHYECKMX U TPAJAULMOHHBIX LEHHOCTEH MHOTOHALMOHAIBHOIO POCCUHCKOIO
oO1niecTBa; BOCHUTaHHE YyBCTBA OTBETCTBEHHOCTH U JloJira nepea PoauHow;

o ®opMupoBaHUE OTBETCTBEHHOI'O OTHOIIEHUSI K YUE€HHUIO, TOTOBHOCTU U CIIOCOOHOCTH, O0YYaIOUINXCs K CAaMOPa3BUTHIO U CaMOO0pa30BaHHUIO Ha
OCHOBE MOTHBAIIMU K OOYYEHHIO U TO3HAHHIO, OCO3HAHHOMY BBIOOPY UM MOCTPOSHUIO JdalibHENIIeH HHIUBUIYaTIbHON TPAaeKTOPHH 00pa3oBaHus Ha 0aze
OpHUEHTAIMH B MUpE npodeccuii u mpodhecCHOHATBLHBIX MPEANOYTEHUH, ¢ YYETOM yCTOMUMBBIX MO3HABATENbHBIX HHTEPECOB;

o dopmMupoBaHuEe LEIOCTHOTO MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKM M OOIIECTBEHHOM NPAKTHUKH,
YUUTBIBAIOIIETO COLUANBHOE, KYIbTYpPHOE, 3BIKOBOE, TyXOBHOE MHOT000Opa3ne COBPEMEHHOT'O MHPA;




o DopMHUPOBAHUE OCO3HAHHOTO, YBOKUTEJIBHOTO U JTOOPOXKENaTeIbHOrO OTHOLICHHS K APYrOMYy 4YeNOBEKY, €ro MHEHHIO, MHPOBO33PEHHIO,
KYJIBTYpE, SI3bIKY, BEPE, TPaKJaHCKOM MO3ULUHU, K UICTOPHUH, KYJIbTYpE, PEIIUTUH, TPAOULIMAM, A3bIKaM, LIEHHOCTAM HapoaoB Poccnn u Hapon 0B Mupa;
TOTOBHOCTHU ¥ CIIOCOOHOCTH BECTH AMAJIOT € APYTMMH JIFOJBMHU U JOCTUTaTh B HEM B3aUMOIIOHUMAaHMS,

o OcBoeHHE COIMATIBHBIX HOPM, MPABWIJI MOBEACHHS, poield U (OPM COIMAIBHON JKM3HM B TPyNHax M cOOOIIeCTBAX; y4acTHE B HIKOJHLHOM
CaMOYIPAaBJIEHUU M OOILECTBEHHOM JXKU3HU B Ipe/eiax BO3PACTHBIX KOMIIETEHUUH C Y4ETOM pPErMOHAJIbHBIX, 3THOKYJIBTYPHBIX, COLMAJIBHBIX U
HKOHOMHUYECKUX 0COOEHHOCTEH;

J Pa3BuTne co3HaHMA M KOMIETEHTHOCTH B PEIICHHMH MOPAIBHBIX MPOOJEM Ha OCHOBE JIMYHOCTHOTO BHIOOpaA; (POPMHUPOBAHHE HPABCTBEHHBIX
YYBCTB U HPABCTBCHHOI'O MMOBCACHUSA, OCOSHAHHOI'O 1 OTBETCTBCHHOTI'O OTHOIICHHS K C06CTBCHHBIM IOCTYIIKaM;

o q)OpMI/IpOBaHI/Ie KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H_[eHI/II/I U COTpYAHHUYCCTBE CO CBCPCTHUKAMHU, CTAPIIMMHU U MJIAIIUMHU B IMPOLIECCE
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HON, YUeOHO-HUCCIIEI0BATEIbCKON, TBOPUECKON U IPYTUX BHJIOB JEATEIHHOCTH,

L q)OpMI/IpOBaHI/Ie IMOHUMaHUA HCHHOCTU 3J0POBOTO U 6€3OHaCHOFO 06pa3a JKU3HH, YCBOCHHC IMPAaBHUJI MHIAWBUIAYAJIBHOI'O U KOJIJICKTHBHOI'O
6G3OHaCHOFO IIOBCJICHUSA B I-IpefﬁBI:I‘-Ia,I\/'IHbIX CUTyalludX, YI'POXAOUUX KU3HU U 3JOPOBBIO JHO,HGI;'I, IIpaBUJI IOBCACHUA Ha TPAHCIIOPTE U HA IOPOrax;

. (dbopMHpOBaHHE SKOJIOTMUYECKOM KYyJIbTYpPhl Ha OCHOBE IPU3HAHHUS IIEHHOCTH >XM3HU BO BCeX €€ MPOSBICHUAX U HEOOXOIUMOCTH
OTBETCTBEHHOT0, OEPEKHOTO OTHOIIEHHUS K OKPYKAIOIIEH cpele;

J Oco3HaHue 3HaYEeHUS CEMbH B )KU3HH YeJIOBEKa U OOIECTBA; MPUHATHE IICHHOCTH CEMEHHOI KHU3HHU; YBOKUTEIBHOE U 3a00TIIMBOE OTHOIICHHE

K WIEHaM CBOEH CEMBH;
Pa3BuTHe 5CTETHYECKOr0 CO3HAHNUS YEPE3 OCBOECHUE XY10’KECTBEHHOT'0 HA, TBOPYECKON JEATEIBHOCTH ICTETUUECKOT0O XapaKkTepa
MeTtanpeaMeTHbie Pe3yJbTaThl 0CBOCHHS OHOJOTMH B OCHOBHOMH IIKOJ1€ JOJIKHBI OTPAkKaTh:

YMeHHe caMOCTOSATENIBHO OIPENEIIATh LeJIM CBOEro 00y4eHUs, CTaBUTh U (HOPMYIMPOBATH Ul ceOsl HOBbIE 3a/laud B y4€0e M IO3HaBaTEJIbHON
JESATEIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECH! CBOEH II03HABATEILHOM JCATEIBHOCTH;

YMeHue caMOCTOSTENbHO IUIAHUPOBATh MYTH JOCTH)KEHUS LieJel, B TOM 4MCie albTepHAaTUBHbIC, OCO3HAHHO BhIOMpaTh Hanbosee 3pPeKTUBHbIE
CHOCOOBI penieHys y4eOHbIX U TTO3HAaBaTEIbHBIX 3a/a4;

YMeHHE COOTHOCUTH CBOU ACHCTBUA C IUIAHUPYEMBIMHU PE3yJIbTaTaMU OCYIIECTBISATH KOHTPOJIb CBOEU IEATENBHOCTH B IPOLECCE JTOCTUKEHUS
pe3ynbTaTta, OnpeaesTh CIocoObl JEMCTBUM B paMKax MpEeAsIOKEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEMCTBHS B COOTBETCTBUU C
U3MEHSIOIIENCS CUTYyalluen;

. YMeHue o1leHuBaTh MPaBUIILHOCTh BHIMIOJHEHUS Y4eOHOM 3a71a4K, COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHNUS;

° BrnaneHue ocHOBaMHM CaMOKOHTPOJISI, CAMOOIICHKH, IPUHSATHUS PEIICHUHN U OCYIIECTBIEHUSI OCO3HAHHOTO BHIOOpa B yUeOHOU U MO3HABATEIHHOU
JIeSITeIIbHOCTH;

° YMeHne onpenensaTh MOHATHs, Co37aBaTh 0000IIEHUs], YCTAaHABINBATh aHAJIOTHH, KJIAaCCU(UIIUPOBATH, CAMOCTOSATEILHO BHIOMPATh OCHOBAHUSI

U KPUTCpHUU 1L Knaccmbnxaunn, YCTaHaBJIMBATb NMPHUYNHHO-CICACTBCHHBIC CBA3HU, CTPOUTH JIOTHYCCKOC PACCYXKICHHUC, YMO3AKIIIOYCHUC U JCJIaTh
BBIBOJBI,

o YMeHue co3aBath, IPUMEHSITh U TPEOOPa30BBIBATh 3HAKW U CUMBOJIBI, MOJICTTH M CXEMBI JIJIS PEIICHHs YICOHBIX U MO3HABATEIBHBIX 33/1aY;
° CMBICTIOBOE UTCHHE;
o YMeHne oprain30BbIBaTh Y4€OHOE COTPYIHUYECTBO M COBMECTHYIO JAEATEIHLHOCTh C YUUTEIEM U CBEPCTHUKAMU, pab0OTaTh WHIMBUIYATHHO U B

rpynne: HaxXoAWTh OOllee pelieHHe M pa3peliarh KOH(IUKTHI Ha OCHOBE COIJIACOBaHMS MO3MIMA M ydé€ra HHTEpecoB, (OpPMYIUPOBATH,
apryMEHTHUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

J YMeHue 0CO3HaHHO MCIMOJb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3aJaueli KOMMYHHKAIUM JJIs BBIPAXXEHHUS CBOMX YYBCTB, MBICIEH U
noTpeOHOCTEH, MIAaHUPOBAHUS M PEryJISLUU CBOEH JEATENbHOCTH; BIaJIEHUE YCTHON M MHCbMEHHON Peyblo, MOHOJOIMUYECKOW KOHTEKCTHOM pedbio
dopmMupoBaHUE U Pa3BUTHE KOMIIETEHTHOCTU B 00JIACTH UCIIOJIb30BAaHUH;



IIpeaMeTHBIMU Pe3VJbTATAMM OCBOEHHUS BBIIMTYCKHUKAaMHU OCHOBHOM IIKOJIbI IporpamMmal 1Mo OHMOJIOTHH SABJISIOTCSH:

o dopMuUpOBaHUE CUCTEMbl HAYYHBIX 3HAHUN O >KMBOW MPUPOJE U 3aKOHOMEPHOCTSIX €€ pa3BUTHs, HWCTOPUUYECKH OBICTPOM COKpAILEHUU
OHMOJIOrMYecKOro pa3Hooopasus B 6uocdepe B pe3ynbrare ASSITEILHOCTH YeJIOBEKa JJIsi CO3/1aHUS €CTECTBEHHO-HAy4YHOM KapTUHBI MUPA;
o dopMupoBaHUE IEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEACTABICHUNW O OHOJOTMYECKHMX OOBEKTaX, IMpoleccax, SBICHUSX,

3daKOHOMCPHOCTAX, 00 OCHOBHBIX OHOJOIHYECKHX TCOpHUAIX, 9KOCHCTEMHOM OopraHu3alv XHU3HH, O B3AaMMOCBA3H KHMBOI'O U HCKHUBOI'O B 6Hoc¢)epe,
HAaCJICACTBCHHOCTU U USMCHYUBOCTU OPTraHU3MOB, OBJIAJICHUC MOHSITUMHOM arrmaparom 6I/IOHOFI/II/I;

o [TpuoOperenue ompiTa MCHOJIB30BAHUS METOAOB OHMOJIOTMYECKON HAayKH M TPOBEIECHHE HECIOKHBIX OMONOTHYECKUX HKCHEPUMEHTOB IS
U3Y4CHHUs KUBBIX OPraHU3MOB U YEJIOBEKA, IIPOBEICHHUE IKOJIOIMYECKOI0 MOHUTOPHHIA B OKPYXKAIOILIEH Cpeae;
o dopMHUpPOBaHUE OCHOB HKOJOTMUECKOW I'PAaMOTHOCTH: CIIOCOOHOCTH OLIEHUBATh IOCIEICTBHUS AEATEILHOCTU YEIOBEKa B NPUPOJE, BIUSHHUE

(bakTOpoB pUCKa Ha 370POBbE UEJIOBEKA; BHIOMPATh IEJIEBbIC U CMBICIIOBbIE YCTAHOBKM B CBOMUX JEHCTBHUSX M MOCTYNKaxX MO OTHOLICHHUIO K YKMBOM
MPUPOJIE, 3I0POBBIO CBOEMY U OKPYKAIOLIHNX; 0CO3HAHNE HEOOXOIMMOCTH JICHCTBUIA IO COXPaHEHHIO OMOPa3sHOO0pa3Hst U MPUPOAHBIX MECTOOOUTAHUI
BUJIOB PACTCHHI U KUBOTHBIX;

o ®opmMupoBaHuEe MPEACTABICHUN O 3HAYEHHHM OHOJOTHMYECKHX HAayK B PEUICHHH MPOOJIEeM PAalMOHAIBHOTO MPUPOIONOIb30BAHMS, 3alIUTHI
3JI0OPOBBSI JIFO/IEH B YCIOBHSX OBICTPOTO U3MEHEHHUS IKOJIOTHUECKOTO Ka4eCTBA OKPYIKAIOIIEeH CPebl;
o OcBoeHne MPUEMOB OKa3aHUs TMEPBOWM MOMOIIM, PAlMOHANIBHON OpraHW3allMd OXpaHbl TPyla M OTAbIXA, BBIPAIIUBAHUS U PA3MHOKCHUS

KYJIbTYPHBIX PAaCTEHUN U JOMAIIHUX KUBOTHBIX, YX0/1a 34 HUMH.

CoaepixkaHue NporpaMmbl

Buonorus. 5 knace
(34 yaca, 1 yac B HeteJI10)
BBenenue. Buosorusi kak Hayka (7 4acoB)
buonorus — Hayka o >xuBoit npupojie. Meronpl usyuenus ouonoruu. Kak paborars B 1abopatopuu. PasHoobpazue xuBoii mpupoibl. Cpeasl
OOUTaHUsI OPTaHU3MOB.
KileTka-ocHOBa CTPOEHMSI M JKU3HEIeATeILHOCTH opranu3MoB (10 yacoB)
YBenuuurenbHble Npubopbl. XUMHUYECKHH cocTaB KieTku. CTpoeHue KieTkH. JKu3He eI TeNbHOCTh KIETKH.
JlabopaTopHble padoThI:
1. YerpoiicTBo MUKpocKona U MpUEMBI pabOThI ¢ HUM.
2. PaccMaTpuBaHUe KJIETOYHOTO CTPOCHHS PACTEHHIA C TOMOIIBIO JIYTIBL.
3. OOHapyxeHHe OpraHNYEeCKHUX BELECTB B KJIETKAaX PaCTCHUH.
4. [IpuroToBieHue U paccMaTpUBaHUe MpernapaTa KOKULbI YEIIyH JTyKa 0] MUKPOCKOIIOM.
5. IlpuroToBieHue u paccMaTpuBaHKe IpenapaTa IacTUA B KJIeTKax 9MIo/10B ToMaTa, psiIOMHBI, IIUTIOBHUKA).
MHuorooopa3ue opranu3mos (17 yacos)
Knaccudukanms opraamsmon. CTpoenne u MHOrooOpasue 6akrepuii. CTpoeHue u MHOrooOpa3ue rpu0oB. XapakTepucTrka rapcrsa Pactenust.
Bogopocau. JInmaiinuku. Mxu, nanopoTHUKH, I1ayHsbl, XBouu. CemeHnHble pacteHus. LlapctBo XXusothslie. [loanapctBo O1HOKIETOUYHBIE.
[TonuapctBo MHoroksierounsie. becrno3BoHoUHBIE )KUBOTHBIE. [[03BOHOUHBIE )KUBOTHBIE. MHOTOOOpa3ue AKUBOM MPUPOIBL.
JlaGoparopsie padoThI:
1. OcoGeHHOCTH CTPOCHUSI MYKOpa U JIPOXOKEH.
2. BHemrHee cTpoeHHe IIBETKOBOTO PACTEHUSI.
Conep:kanue nporpamMmbl



Buoaorus. 6 kiaacc
(34 yaca, 1 yac B HexeJII0)
Paznen 1. ’KusHenesiTeJIbHOCTH opraHu3mos (16 4.)

OOMeH BeliecTB — TJIaBHBIA MPU3HAK KU3HU. [Iporecchl KU3HEIEATENBHOCTH opranu3mMoB. OOMeH BemiecTB. CoCTaBHBIE KOMIIOHEHTHI OOMEHa
BELIECTB: NHUTAHME, IbIXaHHE, IOCTYIUICHHE BELIECTB B OpraHU3M, UX TPAHCHOPT M mpeoOpa3oBaHue, BblAelneHue. lcmonb3oBaHue >HEPruu
opranu3mamu. IIouBeHHOE NTUTaHKUE pACTEHUM.

[Tutanue. CnocoObl mUTaHUS OpraHu3MoB. ABTOTpodHBIE U reTepoTpodHbie opranusmMel. [louBeHHoe nuTanue pacrenuil. Kopens, ero crpoenue u
¢ynkuuu. [Tornomenre Boasl 1 MUHEPATbHBIX BemecTB. JlabopaTopHslii onbIT «Ilornomierne BoIbl KOPHEM).

Y no0penus. YnpapieHHe MOYBEHHBIM NMHUTAHUEM pacTeHUil. Y00peHus MuHepaiabHble U opranudeckue. CrocoObl, CPOKH U J03bl BHECEHUS
ynoOpenuii. Bpen, HaHOCUMBII OKpYXKaroIlei cpeie UCI0Ib30BaHNEeM 3HAYUTENbHBIX /103 yA00peHuil. Mepbl 0XpaHbl TPUPOJHON CPEIbI.

®ortocunre3. DoTocuHTe3. XIOPOIIACTHI, XJIOPOPMILI, UX poJib B poToCHHTE3e. YIpaBieHue (POTOCHHTE30M PACTEHUU: YCIIOBUS, BIMSIOIIME HA
WHTEHCUBHOCTBH (DOTOCHHTE3A.

3nauenue QorocuHTe3a. 3HaueHue (otocuHTe3a. Ponb pacteHuil B 00pa30BaHUU M HAKOIJICHUM OPTaHUYECKUX BEIECTB U KHUCIOpOJa Ha 3emiie.
[Tpobnema 3arpsisHEHUS BO3IyXa.

[Tutanue OGakrepuii u rpuboB. [luranue GakTepuit u rpudoB. PazHooOpasue crnocoboB nutanus. ['pudsl canporpodsl u napaszutsl. CUMONO3 y
Oaktepwii U TpHOOB.

I'erepoTpoduoe muTanue. PacTurenbHOSAHBIE )KUBOTHBIE.
I'ereporpoduoe nutanue. [Iuranue xuBoTHbIX. [TumeBapenue. [Tuia kak CTpoUTeNbHBIN MaTepral U HCTOYHUK SHEPTUHU IS )KUBOTHBIX. CHIOCOOBI
NOOBIBaHMSI MUILY )KUBOTHBIMU. PaCTUTENBHOSIIHBIE dKUBOTHBIE.
[TnoTosAHbIE U BCEsIHBIC )KUBOTHBIE. XUIIHBIEC PACTEHMUS.
[TnoTosiAHBIE U BCESTHBIC )KUBOTHBIC, OCOOCHHOCTH MUTAHUS U TOOBIBAaHHS UM, XHUIIHbIE PACTCHUS.
["a3000MeH MeXly OpraHU3MOM U OKpYy»Katolel cpeaoit J[pixanue )KMBOTHBIX.
JlbIxaHue KaKk KOMIIOHEHT 0OMEHa BEIECTB, €ro POJb B )KU3HU OPraHU3MOB. 3HaUE€HUE KUCIOPOa B rpoliecce Abixanusd. OpraHsl AbIXaHUS Y
KHUBOTHBIX. OCOOEHHOCTH Ta3000MeHa y KUBOTHBIX.
JIpIXxaHue pacTeHHUN.
JIbIXaHue pacTeHUi, ero CynHocTb. Posib yCThHII, YedeBHUEK U MEXKKJIETHUKOB B ra3000MeHe y pacTeHU. [IpumMeHenne 3HaHui O IbIXaHUH PacTeHUN
P UX BBIpAIIMBAHUU U XpaHEHUH ypoxkasi. JJabopaTopHbIil onbIT «BeleneHne yriaekucaoro ra3a npy JbIXaHUu».
ITepenBrkeHune BEMECTB B OpraHnu3Max. [lepenBikeHne BEIECTB y paCTEHUIA.
IlepenBurkeHue BelecTB y pacTeHuil. TpaHCHIOPT BEIIECTB KaK COCTaBHAs 4acTh oOMeHa BeulecTB. [IpoBoasmas Gpynkius credns. [lepensmxenue
BOJIbl, MUHEPAJIbHBIX U OPraHMYECKUX BEIIeCTB B pacTeHuu. JlabopaTopHslil onbIT «llepenBrxkeHne BemecTB Mo NoOery pacTeHus». 3anacaHue
OpPraHMYECKUX BEILIECTB B OPraHax pacTEHMI, UX UCIIOJIb30BaHUE HA IPOLIECCHI )KU3HEAEATEIbHOCTHU. 3alUTa PACTEHNI OT IOBPEKACHUN.
[TepenBreHne BEIECTB Y )KUBOTHBIX.
IlepenBrrkeHue BeliecTB y ;kuBOTHBIX. KpoBb, €€ cocTaB, pyHKIMHU 1 3HaYeHue. KpoBeHOCHas crcTeMa )KUBOTHBIX, OPTaHbl KPOBEHOCHOM CUCTEMBI:
KpOBEHOCHBIE cOCy/Ibl U cepue. Poias reMoguiiny u KpoBU B TPAHCTIOPTE BEIIECTB B OPraHU3M KUBOTHOTO M OCYLIECTBICHUU CBA3H MEXKIY €ro
OpraHu3MaMH.
OcBo0osk/IeHne OpraHu3Ma OT BPEIHbIX MTPOIYKTOB )KU3HEAEATEIbHOCTU. Bhienenre y pacTeHui.
OO6pa3oBaHne KOHEYHBIX MPOIYKTOB 0OMEHA BEIIECTB B MPOIIECCE KU3HEAEATEIbHOCTH OpraHu3MOB. Brlienienre u3 opranusma npoIyKToB
KU3HENIeATeNbHOCTH. Bhlenenue y pacTeHuil: ynajaeHue npolyKToB OOMEHa BEIIECTB U3 PACTUTENHLHOIO OpraHiu3Ma yepe3 KOpHH, YCThUIA, JTUCTHSI.
JIucromnan,.
Boiaenenue y )KMBOTHBIX.



VY naneHue npoayKToB 0OMEHa BEIIECTB U3 OPraHu3Ma JKUBOTHOTO Yepe3 jKabphl, KOXKY, JErkue, mouku. OCOOEHHOCTH Mpoliecca BbIICICHUs Y
KMBOTHBIX.
JlabopaTopnas padora:
IlepeaBurkeHue BEIIECTB O MOOETy pacTEeHMUS.
Pa3znen 2. Pa3mHokeHHe, POCT U pa3BUTHE OPraHu3MoB (7 4.)

Pa3sMHOkEHUE OPraHU3MOB, €70 3HaYeHue. becronoe pa3sMHOKEHUH.
Pa3smHOMXeEHME OpraHU3MOB, €T0 POJIb, & MPEEMCTBEHHOCTH TTOKOJICHUH. Pa3MHOXeHIE KaKk BaKHEHIIIee CBOMCTBO OpraHn3MoB. CIIOCOOBI pa3MHOKCHHUS
opranu3MoB. becrnosoe pazMHOKeHHE pacTeHHU 1 )KUBOTHBIX. JIabopaTopHas pabora «BereraTuBHOE pa3MHOKEHHE KOMHATHBIX PACTEHUII»

[TonoBoe pa3MHOXeHUE.
ITonoBoe pa3mHOXxeHue, ero ocodeHHocTH. [lonoBsle kineTku. OmnogoTBopeHue. LIBeTok — opras 1mojoBoro pa3MHOXKEHUs pacCTEHUi, ero CTpoeHue U
¢ynkuuu. OmnbuieHHe. YCIO0KHEHHE MOJOBOTO PAa3MHOXKEHHS B IPOLECCE MCTOPUYECKOTO DPAa3BUTHA. 3HAUYEHUE IIOJIOBOTO PA3MHOKEHUS IS
IIOTOMCTBA M 9BOJIFOLIUM OPraHU4YECKOr0 MUpA.

Poct 1 pa3BuTue — CBOMCTBA KUBBIX OPraHU3MOB. IHAMBUyaibHOE pa3BUTHE.
Poct u pa3Butue — cBOICTBa KUBbIX OpraHu3MoB. [IpuunHbI pocta opraHu3MoB. [Ipo10IKUTENIBHOCTh pOCTa PACTEHUHN U KUBOTHBIX. OCOOEHHOCTH
pocta pactenuit. Jlaboparopnas padota «Onpenenenne Bo3pacrta gAepeBa (CTBOJA WM BETKH) MO cnwiy». UHauBuayansHoe pa3BuTue. B3anmocssizu
IIPOLIECCOB POCTA U Pa3BUTHUS OPTraHU3MOB. ATPOTEXHUYECKHUE TPUEMBI, YCKOPSIIOLIME POCT PACTEHUN.

JlabopaTopHas padora: BeretaTuBHOE pa3MHOKEHUE KOMHATHBIX PACTEHUH.
Pa3znen 3. Peryasiuus ;ku3HeaeATeILHOCTH Opranu3mMos (11 4.)
CriocoGHOCTh OPraHU3MOB BOCIIPUHHUMATE BO3JCHCTBUU BHEIIHEH CpeJlbl U pearupoBaTh Ha HUX
PazgpaxxuMocTe — CBOMCTBO UBBIX OPraHM3MOB. Peakivs pacTeHHMil UM KUBOTHBIX HAa M3MEHEHMs B OKpYyKarouled cpene. bBUOpUTMBI B KHU3HU
OpPraHHU3MOB.
['ymopanibHas perynsiuus )Ku3HeAesITeIbHOCTH OPTraHU3MOB.
buonornueckn akTUBHBIE BelIeCTBA — TOPMOHBI. ['OpMOHanbHasi peryisiius. ['yMopaibHas perymsius. DHIOKPUHHAs cucTeMa, €€ pojb B
TYMOpPaJIbHOM pEryJsiiui OPraHu3MOB.
HeiiporymopaiibHast peryssiuus )KM3HeAesI TEIbHOCTA MHOTOKJIETOYHBIX )KUBOTHBIX.
Oob1ee npeacTaBneHue o HepBHOI cucteme. Helipon. Peduekc. HeltporymopanbHas perynsiyst mpoieccoB KU3HEAEATEIbHOCTH OpTraHU3MOB.
[ToBenenue. JIBurarenpHasi akTUBHOCTb Y PACTCHHI. BUIbI TOBEICHUS dKUBOTHBIX.
JIBrKeHnEe OPraHU3MOB.
JIBr>KeHre — CBOMCTBA KMBBIX OpraHu3MOB. MHOTOOOpasue croco00B ABMKEHHUS OpraHn3MoB. [[BiokeHue y pacteHul. [lepenBrkeHne )KMBOTHBIX.
Opranusm — eIMHOE LIETIOE.
[HenoctHOCTH Oprann3ma. B3anMocBsI3b KIIETOK, TKAHEHW, OPraHOB B MHOTOKJIETOYHOM OpraHU3Me.

JlaGoparopuas pabora:
N3ydenue peakiiy akBapuyMHBIX pbIO Ha pa3apa’kuTenu U GOpMUPOBAHUE Y HUX PedIIEKCOB.

Coaep:xaHue nporpamMmsl
buoJjorus. 7 knacc
66u/rox (2 u/uen.)
BBenenune. MHOroo0pa3ue oprann3MoB, nx kjaaccupukanus (2 4.)
CuctemaTuka - Hayka O MHOTrooOpa3uM M KiacCH(UKAIMM OpPraHu3MOB. Bua— wucxogHas enuHuiia cucremMartuku. Kiaccuduxarnus >XKMBBIX



OpraHU3MOB.
Jlemoncmpayuu: Tabmuiel ¢ U300pakeHUEM MPEACTaBUTENCH Pa3IMUHbIX [[APCTB )KUBOU MPUPOIBI.
I'nasa 1. bakrepun. I'pu6bl. JIumaiinuku (6 4.)

baktepuu - nosinepusie opranu3mbl. OCOOEHHOCTH CTPOCHUS U KHU3HEAEITeIbHOCTU. Pa3zHooOpasue GakTepuii, ux pacnpocTpaneHue B npupoje. Poib
OakTepHii B IPUPOJE U KU3HU YEIOBEKA.
['pubBsI - napcTBO kKUBOM MpUposl. MHOr00Opasue rpuboB, UX POJIb B )KU3HU denoBeka. [ pulsl - mapa3uThl pacTeHUH, )KUBOTHBIX, YEJIOBEKA.
JIumraliHUKH - KOMIUIEKCHBIE CHMOMOTHYECKHE OPTaHU3MBbL. POITb B IpHUPO/IE, HCTIOIH30BAHKIE YEIIOBEKOM.
Jlemoncmpayuu: HatypanbHble OObEKThl (TPYTOBUK, pXKABUMHA, TOJOBHS, CHOPBIHbS, JTUIIAWHUKH), MYJSDKH IUIOOBBIX TEJl HUIAIIOYHBIX T'PUOOB.
Jlabopamopnan paboma:
N3ydenue cTpoeHus MIECHEBBIX TPUOOB.
Ilpakmuueckana paboma:
Pacrnio3naBanue cheJOOHBIX U STIOBUTHIX TPUOOB.

I'aaBa 2. MHorooopasue pacTuTeJbHOro Mmupa (23 4.)
Bogopocau - Haunbonee aqpeBHMEe HU3ME pacTeHus. OHOKIIETOUHbIE U MHOTOKJIETOUHbIE BOAOPOCIH. CTpoeHUE, )KU3HEAEATENbHOCTh, PA3MHOKEHHE.
Ponw Bopopociieli B mpupojie, HCI0JIb30BaHUE B IPAKTUUECKOU JEATEIbHOCTH U OXpaHAa.
PunnoduTs! - mepBbie Ha3eMHbIE BeICIIHE pacTeHus. [losBnenne Tkanel. TkaHU pacTEHHIA.

Mxu, CTpOEHHE U )KU3HEAEATEIbHOCTh. POJIb MXOB B IpUpO/E, X03sicTBEHHOE 3HaueHne. Cpeoodpasyroliee 3HaUeHUE MXOB.
[TanopoTHHKH, CTPOCHHUE U KU3HENEATEIBHOCTh. MHOTrooOpa3ue nanopoTHUKOB, UX poJib B pupojae. CpenooOpa3zyroliee 3HaYeHUE ManopPOTHUKOB.
Hcnonp30BaHne U 0XpaHa NanopOTHUKOB.
Cemennbie pactenus. OcCOOEHHOCTU CTPOEHUS U KUZHEEATEILHOCTH F0JI0CEMEHHBIX. MHOr000pasue roJoCeMeHHbIX. XBOMHBIH Jiec Kak MPUPOIHOE
cooOmiecTBo. Poib ToI0ceMEHHBIX B IPUPOJIE, UX UCIIOIb30BaHHE.
ITokpeITOCEMEHHBIE PACTEHUsI, 0COOEHHOCTH UX CTPOEHHUS U MPOLIECCOB )KU3HEASATEIbHOCTH. MHOTroo0paszrue NOKphITOCEMEHHBIX, UX KIaCCUPUKALIMSL.
Knacc /IBynonbHble, BaKHENIINE ceMelcTBa Kiacca (C y4eToM MpUpOAHOro okpyxeHus). Kinace OgHoonbHbIe, BaXxHeHIINe ceMeiicTBa Kiiacca.
MHorooOpasue pacTeHHH, BEIPAIIBAEMbIX YETIOBEKOM.
Jlemoncmpayuu: xuBble 1 repoapHble SK3EMILIAPBI PACTEHUIN Pa3HBIX OTAENIOB, KJIACCOB U CEMENCTB MOKPHITOCEMEHHBIX; MUKPOIIpenapaThl TKaHeH
pacTeHHil; KyIbTypHbIE PaCTEHUsI PETHOHA; IPUCIIOCOOICHHOCTh PACTEHHUH K KHU3HH B Pa3HbIX Cpelax OOMTaHUs.
Jlabopamopmuvie pabomot:
M3ydyeHne BHENIHETO CTPOEHUS BOJIOPOCIIEH.
M3yueHne BHEIIHETO CTPOSHUS MXOB (Ha MECTHBIX BUJaX).
N3yuenne BHENIHETO CTPOSHUS MAMTOPOTHUKA (XBOIIA).
W3yuenne cTpoeHHs U MHOTOOOpasus TOJIOCEMEHHBIX paCTEHU.
N3ydenue cTpoeHust 1 MHOroo0pa3us MOKPHITOCEMEHHBIX PACTEHUH.
N3y4yeHne opraHoB LIBETKOBOI'O PACTEHUS.
N3ydeHue cTpoeHus CeMsiH OAHOJOIBHBIX U IBYI0IbHBIX PACTEHHH.
N3yuenne BU0M3MEHEHHBIX TOOETOB (JTyKOBHUIIA, KOPHEBHIIIE, KITYOCHB ).
Ilpakmuueckue pabomoi:
Pacno3naBanue Hanbosee pacipocTpaHEHHBIX PACTEHU CBOSH MECTHOCTH.
PacnioznaBaHue Ba)XHEUIINX CEIbCKOXO03HCTBEHHBIX KYJIBTYP.
Omnpenenenre NPUHAAJIEAKHOCTH PACTEHUH K ONPEIeIEHHON CHCTEMaTUYECKOM IPYIIE ¢ UCIOIb30BaHUEM CIIPABOUYHUKOB U ONpEACTUTENEH.
I'aaBa 3. MHorooopasue ;kuBoTHOro Mup (28 4.)



OOurre cBeeHUs 0 KUBOTHOM MHpe. OCHOBHBIE OTIUYHMS KUBOTHBIX OT PACTEHHM, YepThl MX cXojacTBa. CHcTeMaTuka KUBOTHBIX. OXpaHa KUBOTHOTO
MUpa.

Oonoxnemounvle dcusomuvle. OCOOCHHOCTU CTPOEHUS U JKU3HEICSTEIbHOCTH, MHOT0OOpa3ue OAHOKIETOUHBIX. Ilapasutnueckue OJHOKIETOYHBIE.
Meps! npenynpexaeHus 3a001eBaHuil, BbI3bIBAEMBIX OAHOKIETOUYHBIMU. POsIb OTHOKJIETOYHBIX B IPUPOAE U KU3HU YEJIOBEKA.

Mnozoxnemounvie orcusommuvie. OCOOEHHOCTH CTPOEHHUS U KM3HeaesaTenbHOcTU. Crenuanus3anust KIETOK. TKaHHM, OpraHbl, CHCTEMbl OpPIaHOB
OpraHMu3Ma JKHUBOTHOTO, UX B3aUMOCBSI3b.

Kumeuynomnonoctasie. OcOOEHHOCTH CTPOCHUS M JKU3HEACATEIBHOCTH KUIIEYHOMONOCTHBIX. Pediekc. MHOrooOpasue KHIIEYHOIIONIOCTHBIX, HX POJIb B
IIPUPOJIE U )KU3HU YEJIOBEKA.

Yepsu. OcoOEHHOCTH CTPOCHUS U KHU3HEIEATEIbHOCTH YepBeil. MHorooOpasue uepseil. [lapazutuueckue uepsu. Mepsl npeaynpexaeHus 3apake Hus
[Iapa3sUTUYECKUMHU YepBsIMU. PoJb yepBel B IPUPOJE U )KU3HHU YEIOBEKA.

Momnnrocku. OCOOEHHOCTH CTPOEHMS M >KU3HEAESTEIbHOCTH MOJUIIOCKOB. MHOroo0pasue MosutockoB. [IpombIciioBoe 3Hau€HHE MOJUIIOCKOB. Poub
MOJIIIOCKOB B IIPUPOJIE U )KU3HH YEJIOBEKA.

Unenncronorne. OcoOEHHOCTH CTPOCHHS U KU3HEACATEILHOCTH WICHUCTOHOTHX. MHOrooOpasue WieHHCTOHOTHX. MHCTHHKTHL. YileHHCTOHOTHE -
BO30yAMTENIM W NEPEeHOCYMKH BO30ynuTeneil Oosie3HEH 4eIoBEeKa U IKUBOTHBIX, BPEAUTENN CEJIbCKOXO3AHCTBEHHBIX pacTeHUH. Mepsl
npenynpexaeHus 3aboneBaHuidl. MengoHocHble muensbl. [IyenoBoacTBo. Posib WIEHHMCTOHOrMX B HPUPOAE, UX MPAKTUYECKOE 3HAYCHHME M OXpaHa.
Xopaoseie. Obmas xapakrepucTuka. Ppiosl. OCOOCHHOCTH CTPOCHUS U KU3HEICSITEIBHOCTH PBI0. MHOT00Opasue pei0. PrIO0IOBCTBO 1 pHIOOBOCTBO.
Pois B mpupoe, mpakTHYeCKOe 3HaYeHUE U OXPaHa PhIO.

3eMHOBOJHBIE H TpecMbIKaromuecs. OCOOCHHOCTH CTPOCHHS U JKU3HEACSTEIbHOCTH, MHOTOOOpa3ve 3E€MHOBOAHBIX M IPECMBIKAIOIIMXCS.
[Ipenoxpanenne OT yKyCOB W TI€pBasi MOMOUIb MPH YKyce SIIOBUTOH 3MeH. Ponb B mpupojie, MpaKTUYECKOe 3HAUCHHE W OXpaHa 36MHOBOJTHBIX U
IIPECMBIKAFOIIIUXCSL.

[Tturer. OcoOeHHOCTH CTPOCHUS U MIPOIECCOB KU3HEICATEIPHOCTH, MHOT000Opa3ue NnTull. 3adora o motoMmctBe y mruil. [ItuneBoactso. [Topoas! nruir.
Poinb B mpupose, npakTHYECKOe 3HaYeHUE, OXpaHa NTHII.

Mnexkonuratomme. OCOOEHHOCTH CTPOEHHSI U IPOLECCOB JKU3HENEATENbHOCTH, MHOrooOpazue MIEKONMUTAOIKX. 3a00oTa O IIOTOMCTBE.
XusotnoBoacteo.  Iloponel  muekonuraronmx. Pome B mpupone, — NMpakTHYECKOE€ — 3HAYEHHWE M OXpaHa  MIICKOMMTAIOUIMX.
Jlemoncmpayuu: TaONMUIBI, aTIACH], TUATIO3UTUBEI, BUACODMIBMBI 110 OHOJIOTHH XUBOTHBIX; MUKPOIIPETapaThl OAHOKIETOUYHBIX KHUBOTHBIX, THAPHI,
JAHLIETHUKA; 00pa3lbl KOpAJUIOB; BIAXHbBIE Mpernaparthl Meay3; KOJUIEKIMHM M BJIaXKHbIE IpernapaTbl MOJUIIOCKOB; >KMBBIE BOJHBIE MOJIIIOCKHU;
KOJIJICKIIMH WICHHCTOHOTUX; CKEJIEThl KOCTUCTON PBIOBI, JIATYIIKH, SIIEPUIIbI, ITHII, MICKOIUTAIOIINX; MOJIENb SHIa MITHIIBI; Yydela MTUI] U 3BepeH.
JlabopaTopHbie padoThI:

N3yuenne MHOrooOpasust 0JTHOKJIETOYHBIX KUBOTHBIX.

W3yuenue cTpoeHus KJIETOK U TKaHEH MHOTOKJIETOUHBIX KUBOTHBIX.

M3yueHne BHENIHETO CTPOSHHUSI JOXKIEBOTO YEPBsI, HAOIIOICHHE 3a €T0 TICPEIBIKCHIEM M PEaKIUIMHU Ha Pa3IpaKeHHUS.

M3yueHne BHEIIHEr0 CTPOEHUSI 1 MHOT000pa3us WIEHUCTOHOTHX 110 KOJUIEKLIUSIM.

W3yueHne BHENIHETO CTPOSHHUS PHIO.

W3yueHne BHEIIHETO CTPOEHHSI ITHILI, 0OCOOEHHOCTEH NepheBOro MOKPOBA.

IKeKypcuu:

3HAKOMCTBO C NTUIAaMHU Jieca (rmapka). CocTaBieHne CIMCKa ITUIl MECTHOH (hayHBbI.

Mmoroo0pasue 3Bepeit poaHoro kpas (mpupoia, KpaeBeueckuii My3eii, 3001apK).

I'naBa 4. DBoJilonMs pacTeHUil U JKUBOTHBIX, MX 0XpaHa (3 4.)
Oranbl 3BOJIOLMK OPraHMYECKOTO MHpa. OBOJIOLUS PACTEHHUI: OT OJHOKJIETOYHBIX BOJOPOCIEH /10 MOKPBITOCEMEHHBIX. JTalbl Pa3BUTHS



66CHO3BOHO‘IHBIX U ITO3BOHOYHbIX )KUBOTHBIX.
Jemoncmpayuu: OTIIEYaTKA PACTEHUI M )KUBOTHBIX, MTAJICOHTOJOTHYECKHE TOKA3aTEILCTBA IBOJIOIIUH.

I'aaBa 5. Dxocucremsl (4 4.)
EcrecTBeHHbBIE 1 HCKYCCTBEHHBIE DKOCHCTEMBI (BOJIOEM, JIYT, JIeC, MapK, cax). DakTopsl Cpe/ibl U MX BIMAHHME HA SKOCUCTEMBI. 1lenu muTanus, HOTOKH
SHEPruM. B3auMOCBsI3b KOMIIOHEHTOB 3KOCHCTEMBI M MX IIPUCIIOCOOICHHOCTD JIPYT K Apyry. OXpaHa 9KOCHCTEM.
Jemoncmpayuu: cTpyKTypa S5KOCHCTEMBI (JIMHAMUYECKAs MOJICIIb); TUILECBbIE HETH; THITBI B3aUMOICHCTBHS PAa3HBIX BUIOB B 9KOCHCTEME (CHMOMO3,
mapa3uTusm, XI/IH_IHI/I‘IGCTBO); PaCTCHUA U ) KUBOTHBIC PA3HbIX SKOJIOTHYCCKUX I'PYIIL.

Conep:xkanue nporpamMmbl
Buosorus. 8 knacc
66 u/rox (2 9/Hen.)
Beenenne. YetoBek kak ouosiornyeckuii Buj (4 )
3HavyeHHE 3HAHUN O YENIOBEKE JJI CaMONO3HAHUSA W COXPaHEHUS 370pOBbA. AHATOMUS, (PU3UOJIOTHUS, TICUXOJIOTHs, TUTUEHA, MEIUIIMHA - HAYKH O
yenoBeke. MeTobl U3yueHHUs OpraHiu3Ma YejoBeKa, UX 3HAYEHHUE U HCIOIb30BaHNE B COOCTBEHHON KU3HU.

YesnoBek Kak OMOJIOTUYECKHIA BUA: MECTO M POJIb YEIOBEKa B CUCTEME OPIraHUYECKOTO MHUPA; €ro CXOJCTBO C KMBOTHBIMHU U OTJIMYHS OT HUX. OCHOBHBIE
ATaIlbl 3BOJIIOLIMY YesloBeKa. BiusHre 6M0NI0rnyeckux 1 ColuaibHbIX (aKTOPOB HA IBOJIIOLUIO YenoBeKka. YenoBedueckue pachl. JleMoHcTpanum:
MOJIENM, KOJUIEKLIMH, BIIAXKHBIE IpEenaparbl, WUIIOCTPUPYIOIIUE CXOACTBO YEIOBEKa M JKUBOTHBIX; Mozenb «lIponcxoxaeHue yemoBekay;
OCTaTKH MaTepUalIbHOM EPBOOBITHON Ky/IbTYphl YEJIOBEKA; MILTIOCTPALIMH [TPEICTABUTENEH Pa3IMUHBIX pac yesloBeKa.

I'naBa 1. O6mmii 0630p opranuszma yenoBeka (34)
CrpoeHue oprann3ma 4ejloBeKa. YPOBHM OpraHu3allud OopraHu3ma denoBeka. KieTku opraHuszma uyenoBeka. TKaHU: SIUTENUAbHbIE, MBIIIECYHBIE,
COEIMHUTEIIbHBIE, HEPBHAS;, UX CTpoeHHE U PyHKIMH. OpraHbl U CUCTEMBI OPI'aHOB YEJIOBEKa.
[Ipoueccrl KU3HEACATENLHOCTH OpraHu3Ma uenoBeka. [IoHsTHEe 0 HeHporyMopaabHOW PEryisiluu Kak OCHOBE KU3HEAESATEIbHOCTH OpraHHU3Ma.
Pe¢nexc. Pednexkropnas nyra.
JleMoHcTpanum: TabJIUIBI ¢ U300pakKeHUEM CTPOEHMS U Pa3HOOOpa3usl KJIETOK, TKaHEH, OPraHOB U CUCTEM OPraHOB OpraHM3Ma YeJIoBeKa.
CaMoHa0/110leHMs: MUTaTEIbHOT 0 peduiekca U YCIOBHUH €ro MposiBICHUS U TOPMOXKEHHUS; KOJIEHHOTO peduiekca U Jp.
JlabopaTopHas padora:
N3y4yeHne MUKPOCKOIIMYECKOTO CTPOEHUS TKaHEH OPraHu3Ma 4eJI0BEKa.

I'naBa 2. Onopa u aBuzKkeHue (6 4)

CocraB u GyHKIIMHM ONOPHO-ABUTATENbHON cucTeMbl. CTpoeHue u GyHKIUU cKeleTa yenoBeka. CtpoeHue u pocT kocteil. CoeTMHEHUS KOCTEH.
CrpoeHne n QyHKIUU CKeNeTHBIX MbIII. PaboTa ckeneTHbIX MbIIIL. Perynsius nesTenbHOCTH MBIIIL. YTOMJIEHHE MBI, 3HaueHue (HU3NuecKux
YIPaXHEHUH ISl IPaBUIIBHOTO Pa3BUTHUS ONIOPHO-IBUIaTENbHOM cUCTEMBI. [ TaKue MBILIIBI U UX POJIb B OPraHU3ME YEJIOBEKA.
Hapymenust onopHo-aBurarensHoi cucrteMsl. [Ipodpunaktuka tpaBmarusma. [Ipuemsl okazanus noBpaueOHONW MOMOIIM ce0e M OKPYXAroIIUM MpH
TpaBMax OIOPHO-ABUTATEIbHON cUCTEMBI. IpenynpexieHue mIoCKOCTONUS U UCKPUBIIEHUS I03BOHOYHHUKA.
JleMOHCTpaluM: CKeJleT U MYJISDKH TOpca YeloBeKa, Yyeper, KOCTH KOHEYHOCTEH, MO3BOHKH, PAaCcHIIIbl KOCTEH; MpUeMbl OKa3aHHs MEepBON MOMOIIU
IIpU TpaBMax OIOPHO-JBUTATEIbHOU CUCTEMBI.
Camona0/onenusi: paboThl OCHOBHBIX MBI, POJIU IJIEYEBOTO MOsICA B ABMXKEHUSAX PYKH.
JlabopaTopHblie padoThbI:
W3y4eHne BHEIIHETO BUJIA OTAEIBHBIX KOCTEH CKEJIETa YelOBeKa.
W3yuenue BIMAHUS CTATUYECKON U TUHAMUYECKON pabOThl Ha YTOMJICHHE MBIIIII.
IIpakTuyeckue padoThbi:



BrisiBiieH1E II0CKOCTOMNUS (BBITIOJIHSETCS IOMa).
Pacrio3naBanue Ha HATTISAHBIX TOCOOMSIX OPTraHOB OMIOPHO-ABUTATEIBHON CUCTEMEI.
I'naBa 3. BuyTpeHHsist cpeaa opranusma (4 4)

Tpancnopt BemiecTB B opranusme. BHyTpeHHss cpelia opranu3ma: KpoBb, JInM(da, TKaHEBast )KUKOCTb.
CocraB u ¢pyHkuu kpoBu. [1nazma. @opMeHHbIE 37IEMEHTbI. 3HAU€HHE TTOCTOSIHCTBA BHYTPEHHEH Cpefibl OpraHu3Ma.
CseptbiBanue kpoBu. ['pynmel kpoBu. [lepenuBanue kpoBu. UIMMyHUTET M MMMYyHHasl cucTema udeinoBeka. DakTophl, BIUSAIONIME HAa UMMYHUTET.
Hapymenust uMMyHHOM crcTeMbl yenoBeka. 3HadeHue padot .M. Meunukoga, JI. [1actepa u O. Jl>xeHHepa B 00J1acT MMMyHUTETa. BakiuHaus.
JemoncTpanum: Tadbaunsl «CoctaB KpoBU», «I pymibl KPOBU.
JlaGoparopHas pabora:
N3ydyeHne MUKPOCKOITMYECKOTO CTPOEHUSI KPOBH (MUKpPOIIpenapaThl KPOBH YEJIOBEKA U JISTYILKH).

I'naBa 4. KpoBooopamenue u Jumdpooodopamenne (4 1)
Opranbl kpoBooOpameHus: cepaie u cocyasl. Cepare, ero crpoenue u padbora. [Tousarue 06 aBromatun cepaua. HepBHas 1 ryMopanbHasi peryJsisius
paboTsl cepaua. bonpioi u Manblil kpyru kpoBooOparnienus. [[Buxkenne KpoBu no cocyaaM. J{aBnenue kposu. [lymnsc.

Jlumpartudeckas cuctema. 3HaueHue mumpooopameHus. CBs3b MKy KPOBEHOCHOW U TuMdaTuieckoi cucremamu. CepIedHo-COCYANCThIE
3a00JIeBaHUs, UX TMPUYUHBI U MPEAYIPEIKICHUE. APTepUATbHOE W BEHO3HOEC KpoBOTeueHUs. [IpuemMbl oka3zaHUs NEPBOW ITOMOIIU IIPU
KPOBOTEUYCHHH.
JleMoHCTpanumM: MOZIeNIb CepAlla M Topca dYenoBeka; Tabmuipl «KpoBeHocHas cuctemay, «JIuMmdarnyeckass cucremay; OMBITHL, OOBICHSIOUIHE
MIPUPOAY MMYJIbCa; MIPUEMBI U3MEPEHUS apTEPUATILHOTO JaBieHus 1o MeToay KopoTkoBa; mprueMbl OKa3aHHsI IEPBOM MOMOIIY MPU KPOBOTECUECHHUSX.
JlaGopaTopHble padoThI:
N3mepenne KpoBsIHOTO JIaBJICHHUS.
[Toxcuer ynapoB mynbca B TOKOE U MpU GU3UYECKON HArpy3Ke.
N3yuenne npreMoB OCTAaHOBKH KaWJUIAPHOTO, apTEPUATBHOTO U BEHO3HOTO KPOBOTECUCHHIA.
IIpakTnyeckas padora:
Pacno3naBanue Ha HATTSAHBIX TOCOOUSX OPTaHOB CUCTEMBI KPOBOOOPAIIICHUSI.

I'naBa 5. JIpixanue (5 1)
3HaueHue JbIXaHUA Ui KU3HEAesITeNnbHOCTH oprann3ma. CTpoeHue U paboTa opraHoB JeIxaHus. ['0ocoBoil anmapaT. MexaHus3M BAOXa U BbIIOXA.
[TonsiTHe 0 )KU3HEHHON €MKOCTH JIETKHX. ['/a3000MEeH B JIETKUX M TKAHSX.
Perynsmus npixanus. Oxpana BO3aynIHoi cpenbl. YncroTa atMmocdepHOro Bo3ayxa kKak (paktop 310poBbs. Bpen kypenusi.
bonesnn opranoB neixanus. [Ipemyrnpexaenne pacrnpocTpaHeHUs HHPEKIIMOHHBIX 3a00J€BaHUM U COOJIIOICHHE Mep TPO(HMIAKTUKUA TSl 3aIUTHI
coOCTBEHHOTO opranu3Ma. [IpueMsl oka3aHus MepBOM MOMOIIY MPU OTPABICHUH YTapHBIM Ta30M, CIIACEHUH YTOMAaroIero. Peannmarnus.
JdemMoHcTpanuu: Topc 4enoBeka; Tabnauia «CucteMa OpraHOB JBIXaHUS», MEXAHW3M BJIOXa M BBIJOXA; MPUEMBI OKa3aHUs MEPBON MOMOIIU TpPU
OTpaBJICHUH YTapHBIM T'a30M, CIACEHUH YTOMAIOIIETO.
JlabopaTopHblie padoThbI:
N3mepenune o6xBarta rpyJHOM KJIETKU B COCTOSTHUU BIOXA U BBIIOXA.
Ompeenenne 4aCTOTHI AbIXaHUS.
IIpakTuyeckas padora:
Pacrio3naBanue Ha HATTISAHBIX TOCOOUSX OPTaHOB JABIXATELHON CUCTEMBI.

I'nasa 6. [Tutanue (6 4)
3HaueHue MUTAHMS 7S KU3HEACSITeTbHOCTH opraHu3Ma. [IpoayKkThl MUTaHMs ¥ MHUTATEIbHBIC BEIIECTBa KaK OCHOBA u3HU. CocTaB MuUMIM: OeiKw,
XKUPBI, YTIEBOBI, BOJAA, MUHEPATBHBIE COJIM, BATAMUHBI U MX POJIb B OPTaHU3ME.



[MumeBapenue. CtpoeHue u paboTa opraHoB nuieBapenus. [luneBapenue B pa3IudHbIX OTAETIaX KEIyI0YHO-KUIIEYHOTO TpakTa. DepMEHTHI U UX
pouib B nuiieBapennd. [InmeBapurensubie xenesbl. Mccnenosanus WM.I1. [TaBnoBa B o6nactu numieBapenus. BcackiBanue.
Perynsauus npoueccoB numeBapenus. [IpaBunbHoe nutanue. [IpodunakTuka MUIIEBBIX OTPaBICHUN, KHIIEYHBIX MH(pEKUuH, renatura. [Ipuembl
OKa3aHMs NEPBOU MOMOIIM NPU MULLEBBIX OTPABICHUSAX.
JlemoHcTpanuu: Topc yenoseka; tabnuna «llumeBapurensHas cuctema»; Moaeib «CTpoeHue 3yoay.
CamoHa0J/110/1eHHsA: OIIPECIICHHE MTOJIO0KEHHUS CIIFOHHBIX JKeJIe3; IBUKEHUE TOPTAHU IIPU IVIOTAaHUU.
JlabopaTopHbie padoThI:
W3yuenue aeiictBust pepMEHTOB CIIOHBI HA Kpaxmall.
IIpakTuyeckas padora:
Pacnio3naBanue Ha HarJISAHBIX TOCOOUSIX OPraHOB MUIIEBAPUTEIBHON CUCTEMBI.
I'aaBa 7. O0MeH BemiecTB M nNpeBpaineHue 3Hepruu (4 u)

OOMeH BelecTB U INPEeBPALEHUE SHEPTUU - HEO0X0AUMOE YCIOBUE KU3HEAEATEIbHOCTH opranu3Ma. [IoHaTHe 0 1acTUYecKoM M 3HEPreTHYECKOM
obmene. OOMeH OelIKOB, YTIIEBOJIOB, KHPOB, BOJIBI 1 MHHEPAJIBHBIX BEUIECTB, €T0 POJIb B oprann3Me. @epMeHTHI M UX POJIb B OPraHU3ME YeJIOBEKa.
BurtamuHsl 1 ux poisis B opranusme. [IposiBiieHne aBUTaMMHO30B U MEPBI UX NPELYNPEXKICHUA. DHEPIeTUYECKUE 3aTPaThl U NUIIEBON paunoH. Hopmsl
NUTaHWs. 3HAUYeHUE MTPABUIBLHOTO MMUTAHU Ut oprann3Ma. Hapymenus oomena BemecT. JleMoncTpauun: tabnumbsl «Butamuns»y, «Hopmbl
NUTAHUSA», «JHEpreTHYeckrue MOTPeOHOCTH OpraHu3Ma B 3aBUCHUMOCTH OT BMJA TPYIOBOW AEATEILHOCTH.
IIpakTnyeckas padora:
CocraBiieHnE IUILIEBBIX PALIMOHOB B 3aBUCUMOCTH OT 3HEPro3arpar.
I'naBa 8. BeinesieHue npoaykToB oomMena (3 )
Poste BeIIETIEHNS B TTOIEPI)KAHUH TTOCTOSTHCTBA BHYTPEHHEH cpeibl oprannzMa. Opranbl MOYEBBLACTUTENEHON crcTeMbl. CTpoeHue U (PyHKIHH MOYEK.
Perynsauus nesTelIbHOCTH MOYEBbIIECIUTENBHON cucTeMbl. 3a00J1€BaHMsI OPIraHOB MOYEBBIIEICHUS U UX NPOdUIAKTHKA.
JleMoOHCTpanum: MoJieb OYKH, penbedHas Tadbauna «OpraHbl BbIICICHUS.
IIpakTnueckas padora:
PacnioznaBanue Ha HarJsSAHBIX TOCOOUSX OPraHOB MOYEBBLICTUTEIBHON CUCTEMBI.
I'nasa 9. ITokposbl Tena (3 u)
Hapysxubie mokpoBsl Tesa. CTpoeHne U (GyHKIMU KOKU. PoJIb KOKU B TEpMOPETYIISALIUH.
Yxon 3a Koxeil, BosocaMHu, HOITAMHU. bone3Hu u TpaBMbl KOXU. Ilpuemsbl okazaHMs MOMOLIM cebe M OKPYXKAIOIUM IpU TpaBMax, OXKOrax,
oOmoposkenusix. [IpodunakTruka moBpexaeHUN KOXKH. [ UTHEHA KOXKU.
JemoncTpanuu: penbedras Tabnuna «CTpoeHHe KOXXKW»; IPUEMbl OKa3aHUs MepBOi TTOMOIIM MPH TPABMaX, 05KOraX U 0OMOPOKEHUSX.
Camona0J/1101eHusi: pacCCMOTPEHHUE IO JYNMOM THUIBHOM M JIaJIOHHOW NMOBEPXHOCTEH KUCTH; ONpPENENICHHE THUIA KOXHU C MOMOIIbI0 OyMasKHOU
canderku.
I'naBa 10. HeiiporymopaJibHasi peryJsiiiusi pPoLeccoB KU3HeAesITeJIbHOCTH opranu3ma (7 4)
OcHOBHbIE TOHSATHS PHIOKPUHHOW perynsuuu. JKenespl BHEIIHEH W BHYTpEHHEH ceKkpenuu, uX crpoeHue U (pyHkuuu. ['opmonsl. Perynsuus
JEeATEIbHOCTH Kelle3. B3anMoaencTere ryMopabHOM U HEPBHOU PETYIISALUU.
OcHOBHbIE TIOHATHS HEPBHOW perynauuu. 3HaueHue HepBHOM cucTeMbl. CTpoeHue HepBHOM cucTeMbl. OTenbl HEPBHONW CHUCTEMBI: LIEHTPAJIBHBIN U
nepugpepuyeckunii. CmuHHON MO3T, cTpoeHue U GyHKIMU. ['00BHOM MO3T, cTpoeHue U GyHKIMU. BeretarnBHas HepBHas cucTeMa.
Hapymienust nesrensHOCTH HEPBHOW M S)HJIOKPUHHON CUCTEM U MX IIPEIYTIPEXKICHHUE.
JlemoncTpanuu: Tabnuna «OKene3pl BHEIIHEH M BHYTpEHHEW CEKpelHn»; TOpTaHb CO IIUTOBUIHOMN JKene30H, MOYKH ¢ HAAINMOYEYHUKAMU; TaOIUIIbI
«CTpoeHue CrMHHOro Mo3ray, «CTpoeHue TOJOBHOTO Mo3ray, «BereraTuBHas HEpBHasl CHCTEMa»; MOJIE]b NOJIOBHOTO MO3ra 4esIoBeKa, depena ¢
OTKHIHOM KPBIIIKOM IS TOKa3a MECTOIOJIOKEeHHsI TUodu3a.



IIpakTuyeckas padora:
[IITpuxoBoe pazapaxeHue KOKU — TECT, ONPEACIIAIONINI U3MEHEHHE TOHYCA CUMIIATUYECKOU U ITApaCUMIIATUYECKOW CUCTEMBI aBTOHOMHOM HEPBHOM
CUCTEMBI MU PA3APAKCHHUH.

I'aasa 11. Opransl uyBcTB. AHanu3aTopsl (5 v)
ITonsatue 06 ananuzaTopax. Opraisl 4yBCTB KaK 3JIEMEHTHI CTPOEHHsI aHaIn3aTopoB. CTpoeHue U (PyHKIMH 3pUTEIBHOI0, CIIyXOBOTO, BECTUOYIISIPHOTO
¥ BKYCOBOTO aHaNM3aTOpoB. Melmeynoe yyBcTBo. Ocsizanue. bonb. Hapymienus paboTel aHAIM3aTOPOB U MX MPO(PUIAKTHKA.
JlemoHcTpanuu: Tabiauua «AHAIU3aTOPBI»; MOJENHU TIJla3a, yXa; OMNbITHI, BBIABIAIOMME (QYHKIMM PagyKHOH OOONOYKH, XPYCTAJIMKa, NAJIOUYEK U
KOJIOOYEK; OOHApYKEHHE CIICTIOTO ISATHA; ONPEIEIIEHUE OCTPOTHI CIyXa; 3pUTEIbHBIC HILUTIO3HH.
JlabGopaTopHble padoThI:
W3yueHne CTpoeHUs CIyXOBOI'O M 3pUTEIbHOIO AHAINU3aTOPOB (10 MOZEIISAM UJIM HATJISAHBIM OCOOMSM).

I'naBa 12. Ilcuxuka u noBeaeHue yesoBeka (6 1) Beiciras HepBHas aesrenbHocTh. Mccnenosanus .M. Ceuenosa, W.I1. [1aBioBa, A.A.YXTOMCKOTO,
[1.K.AHOXMHA B CO3[JaHUHU YUYEHUS O BHICUICH HEPBHOM IeATEIHLHOCTH. be3ycnoBHbIE U yCIOBHBIE pe(IeKCH, X OMOIOTHYECKOE 3HAYCHHUE.
buonoruyeckas npupoja U colMaigbHas CYIIHOCTh uyenoBeka. [lo3HaBarenbHas nestenbHOCTh Mo3ra. Co3Hanue yesnoBeka. [lamsTe, smouuu, peus,
MbllIeHHe. OCOOEHHOCTH TCUXMKHM YEJIOBEKA: OCMBICICHHOCTh BOCIPUSATHS, CIOBECHO-JOIMYECKOE MBILIUIEHHE, CIIOCOOHOCTh K HAKOILICHUIO U
nepeaaye HHGOPMAIMK U3 IOKOJIECHUS B IIOKOJICHHE.
3HaYeHWE WHTEJUICKTYaJbHBIX, TBOPYECKUX W ICTETHUECKUX MoTpeOHocTei. Llenm m moTuBHI JestenbHOCTH. MHAMBUAYyalbHBIE OCOOEHHOCTH
JMYHOCTHU: CHOCOOHOCTH, TEMIIEpaMEHT, XapakTep. Ponb 0O0ydyeHus M BOCHMTAHUS B pPa3BUTHM IICUXMKU M IOBEJCHMM yelloBeKa. PannoHanmbHas
opranusanus Tpyaa u otasixa. CoH u 0oapcTBOBaHNE. 3HAUEHUE CHA.
KynbTypa oTHOLIEHHSI K COOCTBEHHOMY 370POBBIO U 370POBbI0 OKpyskarouux. CoOuito/ileHe CaHUTapHO-TUTMEHNYECKUX HOPM U MPaBUJI 3/I0POBOTO
o0pasa XKHU3HU. YKPEIJICHHE 3I0pOBbsI: IBUTATEIbHAs aKTUBHOCTH, 3aKAJIMBAaHHUE, ayTOTPEHUHT, PallMOHAIbHOE NHTaHue. DakTopsl PUCKa: CTPECCHI,
TUIOJUHAMUS, IEPEOXIIAXKACHNE, IEpEyTOMIIEHHE. BpeiHble U 1ose3HbIe IPUBBIYKY, UX BIMSHUE HA COCTOSIHUE 310POBbSL.
JlemoHcTpanuu: O€3yCIIOBHBIE U YCIOBHBbIE pe(IIeKChl YelloBeKa M0 METOJy PEUYeBOro MOAKPEIUIEHUs; JBOMCTBEHHbIE M300pa)KeHUs, WUIUIIO3UU
YCTAHOBKM; BBITIOJIHEHUE TECTOB Ha HAOI0JaTeIbHOCTh U BHUMAHHUE, JIOTHUECKYI0 U MEXaHHUUECKYIO NaMsATh, KOHCEPBATH3M MBILIUICHUS.

I'naBa 13. Pa3mHokeHHe U pa3BuTHE YeaoBeKa (3 u)
Pasmuoxenue (BocnpousBeneHue) yenoneka. [logoBble kene3pl U MOJOBbIE KiIeTKU. HacnenoBaHue NMpu3HAaKoB y 4enoBeKa. Pojib reHeTH4ecKux
3HaHUH B IJIaHUPOBaHUM ceMbU. HacnencTBeHHbIe 00I€3HU, X IPUYUHBI U IPEIYIPEKIEHHUE.
Opransl pazmHoxkeHus. OmionorBopenue. Konrpanenuus. Uadexkuuu, nepenaroniyiecs nojoBbIM myTem, U ux npoduiakruka. BUU-undexuus u ee
npoQUIaKTHKA.
Pa3BuTne 3aponpiia yenoseka. bepeMeHHOCTh U poabl. PocT 1 pazButre pedeHKa ocie poxKACHuUs.
JemoncTpanuu: Tabnmuuel «CTpoeHUE TOJIOBOW CHCTEMBI 4YeJOBEKa», «OMOpPHOHAIbHOE pa3BUTHE 4YelIoBeKa», «Pa3BuTHe dYenoBeka Iocie
POXKIAECHUS.
JlaGoparopuas pabora:
W3mepenne Macchl U pocTa CBOEro OpraHu3Ma.

I'aaBa 14. YesioBek u okpy:xkawimas cpeaa (3 1)

CoumanbHas U IpUPOAHAs Cpela, ajanTanus K Hell yenoBeka. 3aBUCHUMOCTb 3/I0pOBbsI UEJIOBEKA OT COCTOSIHUS OKpy»Katomiel cpensl. CoOmroneHue
MIpaBWJI TOBE/ICHUS B OKpY)KaroIlel cpeJie, B ONACHBIX U YPE3BbIYaHBIX CUTYaAIMAX KaK OCHOBA O€30MMaCHOCTU COOCTBEHHON KU3HHU.
JemoncTpanuu: Tabnuis! «[IpupogHoe U cormanbHOE OKpYKeHHE uenoBekay, «[loBeneHne yenoBeka B Upe3BbIYaiHBIX CUTYAIHUAX).
IIpakTuyeckas padora:
AHanu3 U OlleHKa BIUSHUS (PaKTOPOB OKpY»Karolien cpebl, (PakTOpOB PHCKa Ha 3I0pPOBbE YETIOBEKA.



Conep:xkanue nporpaMmbl
Buogorus. 9 knacc
66 u/rox (2 9/Hen.)
Beenenune. buoJiorusi B cucreme Hayk (2 4.)
buonorus kak Hayka. Mecto OMOJIOTUM B CUCTEME HayK. 3HAYeHHME OMOJOTHH I TIOHUMAaHUS HAyYHOW KapTHHBI MHpa. MeETOoapl OMOIOTHYECKUX
uccnenoBanuii. [lonstue «ku3Hb». COBpeMEHHBIC HAayYHBIE MPEICTABICHHUS O CYINTHOCTH >KM3HU. 3HAYCHHE OMOJOTUYECKONW HAyKU B JACSATEIBHOCTHU
YeoBeKa.
JleMOHCTpALMU: TIOPTPETHI YUEHBIX-0M0JIOTOB; cxeMa «CBsi3b OMOJIOTHH C APYTHMH HAYKaMU.
I'naBa 1. OCHOBBI HUTOJIOTHH - HAYKH 0 KJeTke (10 u.)

[Ipeamer, 3agaun U METOABI UCCIIEIOBAHUS IIUTOJOTUU KaK HayKu. VICTOpUs OTKpBITUS U M3y4deHUs KJIeTKH. OCHOBHBIC MOJIOKEHUS KJIETOUHOM
TEeOpUHU. 3HAYCHHE IUTOIOTUICCKUX UCCIICIOBAHUH JIJIS pa3BUTHSI OMOJIOTHUH M IPYTHX OMOJOTUYECKUX HAYK, MEIUIMHBI, CEITbCKOTO X03SCTBA.
Krnetka kak cTpykrypHas 1 QyHKIMOHAIbHAS €AMHULIA KUBOT0. XUMUYECKHI cocTaB KieTki. OCHOBHbIE KOMIOHEHTHI KieTki. CTpoeHrne MeMOpaH u
sanpa, ux yakmud. [{uTornazma u OCHOBHBIC OpraHOUAbI. VX ()YHKITUU B KIIETKE.
Oco0eHHOCTH CTPOCHHUS KIIETOK OaKTepHii, IpuOOB, )KUBOTHBIX U pacTeHHH. Bupychl.
OOMeH BemiecTB M MpeBpalicHus YHEPrus B KieTke. CrocoObl MONYYCHHS] OPTaHWYECKUX BEIIECTB: aBTOTPOdBI U rerepoTpodsl. DoTocuHTe3, €ro
KOCMHYEeCcKas posib B Orocdepe.
buocuntes 6enkos. [Tonstue o rene. JIHK - ncrounnk reHernueckoit nadopmanmn. ['eHeTHIecKuit Kol MaTpuvHbBIN MPUHIUT OMOCHHTE3a OSJIKOB.
O6pazoBanue PHK no marpune JJHK. Perymsiuust Ouocunresa.
[TonsiTEe 0 romeocTase, peryJisiius MpoLecCOB MPEBPAIICHUS BEMIECTB U SHEPTUU B KIIETKE.
JleMOHCTpaIUM: MUKPOTPENapaThl KIETOK PACTEHUHN U JKUBOTHBIX; MOJIENb KJIETKU; OMBITHI, WILTIOCTpHUpYIOIIKe mpouecc porocunTesa; moaenu PHK
n JIHK, pa3nu4HbIX MOJIEKYN U BUPYCHBIX YAaCTHUIL; CXeMa IyTed MeTaboIu3Ma B KIIeTKe; Moieb-anmiukanus «CuHTe3 0emkay.
JlabopaTopHbie padoThI:
CtpoeHune 2yKapruOTHYECKUX KIIETOK Y PACTeHHI, )KUBOTHBIX, TPHOOB M MTPOKAPUOTHUECKUX KIETOK Y OaKTEepHIA.

I'naBa 2. Pa3MHoKeHHe M HHANBHIYAJIbHOE pa3BuTHE (OHTOreHe3) oprann3mMoB (5 4.)
CaMoBocnpon3BeieHHE - BceoOIee CBOWCTBO KUBOTO. DOPMBI pa3MHOKEHHUSI OPTaHU3MOB. becnonoe pasMHOKEHUE U ero TUIBL. MHUTO3 Kak OCHOBa
0€ecI1010ro pa3sMHOKEHUS U pOCTa MHOTOKJIETOUYHBIX OPraHU3MOB, €r0 OMOJIOTHYECKOe 3HaUCHHE.
[TonoBoe pazmHo)keHue. Meiio3, ero 6uoiornueckoe 3HaueHue. buonornyeckoe 3HaU€HUE OTIOIOTBOPEHUSI.
[TonsiTie WHAMBUAYATHHOTO pa3BUTHS (OHTOTEHE3a) Y PACTUTEIBHBIX M KUBOTHBIX OpraHm3moB. Jlenenwe, poct, muddepeHnmanus KIETOK,
OpraHoTeHe3, pa3MHOXKEHHE, CTapeHue, CMepTh ocoOeil. BnusHue ¢akTopoB BHEIIHEW Cpelbl Ha pPa3BUTHE 3apOJIbIIA. YPOBHU MPHUCIOCOOICHUS
OpraHu3Ma K U3MEHSIOIIUMCS YCIOBUSIM.
JeMoHcTpanum: TaOIHIBI, WLTIOCTPUPYIOIINE BHUABI OECIIONOr0 M TMOJOBOTO Pa3MHOMKEHHUsS, SMOPUOHAIBHOTO U MOCTIMOPHUOHAIBHOTO Pa3BUTHS
BBICILIUX PACTEHH, CXOJICTBO 3apOIbIIIEH MO3BOHOYHBIX )KUBOTHBIX; CXEMbl MUTO3a U ME03a.

I'nasa 3. OcHoBbI reHeTuxH (9 4.)

'enernka kak oTpacib OHOJOTHYECKOW Haykw. VcTopus pa3BUTHS TEHETHUKU. 3aKOHOMEPHOCTH HACJIEIOBAHHS MPU3HAKOB YKUBBIX OPTaHU3MOB.
PabGoter I'. Mengenst. MeToapl WcCClieOBaHUS HACIEACTBEHHOCTH. [ MOPUIOIOTHYECKUH METOJl M3YYCHHS HACIEICTBEHHOCTH. MOHOTHOpHIHOE
CKpelIMBaHue. 3aKOH JOMMHHUPOBAaHMS. 3aKOH pacuieruieHus. [lonHoe ¥ HemoiHoe NOMUHHUPOBAaHUE. 3aKOH YHUCTOTHI TaMET U €ro LUTOJOTUYECKOE
o0ocHoBaHue. MeHOTUIT U TeHOTHUIl. [ eHeTHUeckoe ompeneneHue noja. ['eHeTnyeckas CTpyKTypa MOJOBBIX XpomocoMm. HacinenoBanue nmpu3HaKoB,
CLEIUICHHBIX C MTOJIOM. XPOMOCOMHAs TEOPUS HACIIEICTBEHHOCTH. [ €HOTHUII KaK LIEJIOCTHAs CUCTEMA.
OcHoBHBIE (OPMBI UBMEHYMBOCTH. [ eHOTHUIYECKass U3MEHIMBOCTh. MyTanuu. [I[puauHbl 1 4acToTa MyTaluii, MyTareHHbIe (PaKTOPHI. DBOTIOIIMOHHAS



poiab mytauuii. KoMOnHaTuBHAsE ©I3MEHYMBOCT. BO3ZHUKHOBEHHE Pa3IMUHBIX KOMOMHALIMI T€HOB U X POJIb B CO3/IaHUHM I'€HETUYECKOTO pa3HO00pa3us
B IpeiesaXx BUAA. ODBOJIIOLMOHHOE 3HAYEHHE KOMOMHATMBHOM M3MeHYMBOCTH. DeHOTHNIMYEcKas, WM MOAM(HUKALMOHHAs, U3MEHUMBOCTh. Poib
YCJIOBUM BHEIIHEHN CPEllbl B PA3BUTHUH U IIPOSIBJICHUU IIPU3HAKOB U CBOMCTB.

JleMOHCTpanuMM: MOJAEIU-ANIIINKALUY, HIUTFOCTPUPYIOLINE 3aKOHBI HACIEICTBEHHOCTH, IEPEKPECT XPOMOCOM; PE3YJILTAThl OIBITOB, TOKA3bIBAIOIINX
BJIMSIHUE YCJIOBHUH cpellbl HA M3MEHYHBOCTh OPraHU3MOB; TepOapHble MaTeprabl, KOJJICKIHH, MYJISKUA THOPUAHBIX, TTOJUIUIONIHBIX PACTEHUH.
JlaGopaTopHble padoThI:

N3yueHne n3MEHUYUBOCTH y PACTEHUM U )KUBOTHBIX.

N3yuenue heHOTUTIOB pacTCHHIA.

[IpakTuueckas padora:

Pemenne renernyeckux 3anad.

I'aaBa 4. 'enernka yejiopeka (3 4.)
MeTtoapl M3y4eHHs HACIEICTBEHHOCTH 4YeJloBeKa. ['eHeTnueckoe pazHooOpasue uenoBeka. I'eHeTmdyeckue OCHOBBI 370pOBbs. BiusHue cpensl Ha
TeHETHYECKOE 3/I0pOBbE YeIoBeKa. | eHeTnyeckue 601e3HU. ' eHOTUI U 310pOBbE YeI0BeKa.
JleMOHCTpalMu: XPOMOCOMHBIE aHOMAJIMH YEJIOBEKA U MX (PEHOTHITMYECKHIE TPOSIBIICHUSI.
JlabopaTopHas pa6ora:
CocrapneHnue pogoCIOBHBIX.
I'aasa 5. DBosonnonHoe yuenue (14 u.)
VYyenue 00 sBosonMM opraHudeckoro mupa. Y. JlapBUH - OCHOBOMOJIOXHHUK ydeHHUS 00 HBOJIOLMHU. J[BHIKYIIME CHIIBI M PE3YJbTaThl 3BOJIOLUH.
VYcnoxxHeHre pacTeHH M KMBOTHBIX B IIpoIiecce 3BONIONMU. buonormueckoe pasHooOpas3ue Kak OCHOBAa YCTOWYMBOCTH Ouocgepbl, pe3yiabTar
sBostoIMH. CyITHOCTh 3BONIOIMOHHOTO MOIX0/1a K U3YYEHHIO )KUBBIX OPTaHU3MOB.
Bun. Kpurepun Buga. BunooOpasosanue. Ilonstue wmukpossomounuu. IlonmymsuunonHas cTpykrypa Buaa. llomynsmus kak 3JeMeHTapHas
ABOJIIOIMOHHAS eMHNIIA. DaKTOPHI YBOIIOIMY U UX XapaKTEPUCTHKA.
JIBMDKYIIME CHITBI U PE3YJIbTaThl 3BOJIOLHMH.
EctectBeHHbIll 0TOOp - OBMXKYLIash M HalpaBisdmolas cuia 3Bojolud. bopbba 3a cyliecTBoBaHME KaKk OCHOBA €CTECTBEHHOro otOopa. Pounb
€CTECTBEHHOT0 0TOOpa B (POPMHUPOBAHUHU HOBBIX CBOICTB, IPU3HAKOB M HOBBIX BUIOB.
Bo3HukHOBEHME aganTaluii ¥ UX OTHOCUTENBHBIN XapakTep. BzaumonpucnocobieHHOCTh BUJIOB KaK pe3yJIbTaT IEHCTBUS €CTECTBEHHOTO 0TOOpA.
3HayeHWe 3HaHUI O MUKPOIBOJIOLUM JJS YINpaBJIEHHUs NPUPOAHBIMU MOMYJSALUSAMH, pEeIIeHUs MpoOJeM OXpaHbl MPUPOAbI M PAOHAIBLHOTO
MIPUPOJIOTIONIE30BAHUSL.
[Tonsatue o makpo3Bomonnu. COOTHECEHHE MUKPO- U MaKpO3BOIIOIMHU. Y CI0KHEHUE paCcTeHUI U )KMBOTHBIX B Ipoliecce 3BooLuu. bronornyeckoe
pa3zHooOpa3ue Kak OCHOBA yCTOMUMBOCTH OMOC(EPDI, pe3ybTaT IBOJIOLHH.
JleMOHCTpalnu: )KUBbIE PACTEHUS U KUBOTHBIE; repOapHble SK3eMIUISAPhl M KOJIJIEKIIMH KUBOTHBIX, MOKA3bIBAIOIINE UHINBUYAIbHYI0 H3MEHUYMBOCTh
W pa3HOOOpa3ue COPTOB KYJIbTYPHBIX PACTCHHH W TOPOJ JOMAIIHUX JXHBOTHBIX, & TAKKe PE3yNbTaThl MPUCTIOCOOIEHHOCTH OPraHW3MOB K Cpejie
OoOUTaHUs M pe3yabTaThl BHUI000pAa30BaHUS; CXEMbl, HIUIIOCTPUPYIOLIME MPOIECChl BUI000pa30BaHUS M COOTHOLIEHHWE MyTeH MPOrpecCUBHOM
OMOJIOrMYECKOM 3BOJIOLUY.
JlabopaTopHas padora:
N3yuenne nprucnocoO0IeHHOCTH OPraHU3MOB K cpejie OOUTaHusI.
I'naBa 6. OcHOBBI cejieKIMHM U OnoTexHooruu (3 4.)
3amaun ¥ METO/IbI CeNEeKIMU. [ eHeTnKa Kak HaydyHasi OCHOBA CEJIeKI[MH OPraHu3MOB. JIOCTHXKEHHSI MUPOBON M OT€YECTBEHHOMN CEIEeKLINH.
JleMOHCTpaluu: pacTeHus, repOapHble SK3eMIUIPbI, MYJISDKH, TaOIuIbl, (oTorpaduu, WIUIIOCTPUPYIOIIME pE3yabTaThl CENEKIIMOHHOM paloTHI;
MOPTPETHI CENEKLIHOHEPOB.



I'1aBa 7. Bo3HHKHOBeHHE M pa3BUTHE KU3HU Ha 3emJe (4 4.)
B3rnsasl, THIIOTE3bI ¥ TEOPUH O IPOUCXO0XKIECHUU KU3HU. OpraHndecKuil MUp Kak pe3ysbTaT 3BOJIOLUU. MicTopus pa3BUTHSI OPraHUYECKOTO MHpa.
JleMOHCTpAIMK: OKAMEHEIIOCTH, OTIEYaTKH PACTEHHH W JKUBOTHBIX B JPEBHUX TOPOAX; PEMPONYKIIMU KapTWH, OTpaxkaronmx ¢iuopy u dayHy
pa3IUYHBIX dp U IIEPUOLOB.

I'iaBa 8. B3anMocBsSI3H OPraHu3MoB U OKpY:Karoleii cpean (16 4.)
Oxpyxaromasi cpeia - UCTOYHUK BEUIECTB, PHEPTUU M MH(pOpManuu. DKOJOTHs, KaK HayKa. BiusHuE 3KOJIOTHYecKuX (PakTOpoB Ha OpraHU3MBI.
[TpucmocoOneHusi OpraHU3MOB K pPa3IMYHBIM JKOJIOTHYecKuM Qaktopam. [lomymsmus. Tumbsl B3auMOACWUCTBUS TOMYJSLUNA pPa3HBIX BUJOB
(KOHKYPEHITUS, XHIITHUYECTBO, CAMOMO03, Tapa3uTH3M).

DKocucTeMHast OpraHu3alysl XKUBOH MPUPOJIBI. DKOCHCTEMBI. Poib mpou3BomuTeNei, moTpeduteseil u pa3pymuTesiell OpraHndecKuX BEUIECTB B
9KOCUCTEMAX U KPYTOBOPOTE BELECTB B Ipupoie. [IuieBble cBs3u B akocucteMe. OCOOEHHOCTH arpo3KOCUCTEM.

buocdepa - rmobanpHas skocucrema. B.M. BepHaackuii - oCHOBOMOJOXKHHUK y4deHHs o0 Omocdepe. Ponp denmoBeka B Omocdepe. IKogoruueckue
npoOJIeMbl, MX BIUSHHUE HA KHU3Hb YeoBeKa. [lociencTBus nesTenbHOCTH YeloBeKa B 9KOCHCTEMAaX, BIMSHAE €ro MOCTYIKOB Ha )KHUBBIE OPTaHHU3MBI U
3KOCUCTEMBI.

JleMoHCTpaluu: TaOJIUIBI, WUTIOCTPUPYIOIINE CTPYKTYpPY Onocdepsl; cxema KpyroBOpoTa BEIIECTB M IPEBPALICHUs dHEPruu B Ouocdepe; cxema
BIIUSTHUS XO341CTBEHHOM JIEATEIBHOCTH YeIOBEKa Ha IPUPOIY; MOAeNb-anTuinKaius «buocdepa u yenoBeky»; KapThl 3al10BeTHUKOB Poccun.
JlabGopaTropHbie padoThI:

CrpoeHue pacTeHUl B CBSI3U C YCIOBUSMU JKU3HU.

[ToncyeT nHAEKCOB MJIOTHOCTH JUIsl OIPECIIEHHBIX BUJIOB PaCTEHUIA.

Brienenue nuuieBsIx 1enei B ICKyCCTBEHHOM dKocucTeMe (Ha MpUMEpe akBapryMa).

IIpakTnyeckue padoThbl:

Habntoienus 3a ce30HHBIMYM U3MEHEHUSMHU B )KMBOU TIPUPOJIE.

CocraBiieHne cxeM nepeaun BelecTB U S3HEPruH (Lernei MuTaHus).

BeisiBiieHne mpucrnocoOaeHnii opraHu3MoB K cpeie oOuTaHus (Ha KOHKPETHBIX NpUMeEpax), TUIOB B3aUMOJCHCTBUS MOMYJSALMA pa3HbIX BUAOB B
KOHKPETHON 9KOCUCTEME.

AHanu3 ¥ oleHKa BIMAHUSA (HaKTOPOB OKpy»XKarolled cpebl, (PakTOpOB pHUCKA Ha 3/10pPOBBE, MOCIEACTBUHN JESITEIbHOCTH YelloBeKa B HKOCHCTEMaAX,
COOCTBEHHBIX MOCTYINKOB Ha )KUBbIE OPIraHU3MbI U DIKOCUCTEMBI.

IKCKypCHs:

Cpena xu3HU U €€ O0uTaTeNu.



YyeOoHO-TeMaTHYeCKUH IJIAH B 9 Ki1acce YueGHo-TeMaTHYeCKHUil IJIaH B 9 Kiiacce

Ne Tema Kouin-Bo wacoB Kontp. IIpakr.
/i paboThI u J1abop.
paboThI
1. |BBenmenme. buonorus B cucreme HayK 2 1 -
2. |OCHOBBI IUTOJOTHH-HAYKE O KIIETKE 10 1 1
3.  |Pa3MHOKEHHE W MHAMBHIYAILHOE PA3BUTHE OPTaHU3MOB 6 - -
4. |OcHOBBI reHETHKH 10 - 2
5.  [[eHeTHKa yeroBeKa 3 1 1
6. (OCHOBBI CEJICKIIUU ¥ OMOTEXHOJIOTUU 3 - -
7. |[DBOJIOIMOHHOE yYCHHE 15 1 1
8.  |BO3HHMKHOBEHHE M Pa3BUTHE KHU3HH Ha 3emiie 5 1 -
9.  [B3ammocBs3u OpraHN3MOB U OKPY>KAOIIEH Cpebl 14 1 5
Toro: 68 6 10




Kanenoapuo - memamuueckoe naanuposanue <sUOJOrnsl. 9 KJIACC»
Oowee konuuecmeo uacoe — 68, ¢ Heoenro — 2uac.

Ne Tema ypoka (Tun ypoka) [Inanupyemsle pe3ynabTaThl
/n
NpEeIMETHBIE MeTranpeaMeTHoie Y Y /[ JINYHOCTHBIE
1 BuoJiorus Kak Hayka. VimMeThb mpencTaBicHUe 0 OUONIOTHH, Kak  |OnpeneiasiTh MeCTo OUOIOTHH B BocnuTanue y yyaimxcs 1yBcTBa
HAyKe O )KHBOM PUPOJIC; O cuctemMe HayK. OUeHuBaTh BKIIA] TOPIOCTH 32
. npodeccrsix, CBI3aHHBIX ¢ OHOJIOTHEH;  |pa3iMYHBIX YUCHBIX-OHOJIOTOB B POCCHIICKYIO OHOJIOTHYECKYTO
(Bsoonuit } 00 ypOBHEBOI OpraHMU3alny )KUBOI pa3BUTHE HAYKH OUOJIOTHI HayKy.
Axmyanuzayus snanui) TIPUPOJIBL. Boinenastb OCHOBHBIE
2 MeToanl OHOJIOTHYECKUX METO/IbI GHONOrMYECKUX
UCCIieIoBaHui. 3HaYeHne OMOJIOTHH. MCCIICTIOBAHHH.
OO0BACHATH 3HaAYCHNE OMOJIOTHH IS
. TOHUMAaHUs HAYYHOH KapTHHBI MUpPa
(KOMOUHUPOBAHHDII YPOK)
3  |[MonurtopuHorosas padora Nel
4 [luroorus — HayKa O KJIETKE. 3HATh OCHOBHBIC METO/IbI H3YUCHUS OnpeaeasTh NpeaMeT, 3a1a4u 1 VYMeTb 00BICHATh HEOOXOIMMOCTH,
KJIETKH; OCHOBHBIE TIOJIOKEHHS METO/IbI HCCIICAOBAHHMS LIUTOJIOTHHU KaK [3HAHWIA O KIIETOYHON TEOPHH IS
(rexyus) KJIETOYHOI TeOpHHU; UMETh Haykd. O@bSICHATH 3HAUCHUE NOHUMAaHHS €IMHCTBA CTPOCHUS U
NpecTaBlIeHHE O KIIETOYHOM YPOBHE LUTOJOTHYECKUX UCCIICAOBAHHM sl |(DyHKIMOHUPOBAHHS
5 Knerounas teopus. OpTaHU3aINH )KUBOTO. 3HATH COCTaB, pa3BUTHS OMOJOTHU M JPYTUX OpPTaHUYECKOTO MHUDA.
CTpoeHHE U PYHKIIHH OPTaHHIECKHUX OUOIOTHIECKIX HAYK Osnasenue
(KOM6uHup06aHHblﬁ ypOK) BCIICCTB, BXOAAIINX B COCTAaB XHUBOTO. OO0BLSACHATD 3HAYEHNE KIIETOYHOM HWHTCIIJICKTYaJIbHBIMU
3HATH OCOOEHHOCTH CTPOCHUS KIICTKH,  |TCOPHH JUTS Pa3BUTHS GHOIOTHH YMEHHSIMU: IOKA3BIBaTh,
6 M ICCKIIA COCTaE KICTRI (bYHKIHUM OPraHOMIOB KIETKH. CpaBHHBATb XUMHYECKHIA COCTAB CTPOUTH PACCYKICHUS,

(KOMOUHUPOBAHHBI YPOK)

JKUBBIX OPTAaHU3MOB H TN

HEXUBOW MPHUPOJBI, 1€7aTh BHIBOIBI
Ha OCHOBE cpaBHEHUS. O0BACHATH
poJib

aHaJIM3MPOBATH, JIeIaTh
BBIBObI.
CdopMHUpOBaHHOCTH




CTpoeHME KIETKH.

(KOMOUHUPOBAHHDBLLL YPOK)

Oco0eHHOCTH KJIETOYHOT'O CTPOECHHUS
OpraHU3MOB.
Bupycsl.

(Ypox uzyuenus u nepeuunoco 3axkpenienus
HOBbIX 3HAHUL.)

Jlaboparopnasi pabora Ne 1 «CtpoeHue
KIIETOK.

(YueOHblll npaKmuKym)

10

OOMEH BEIECTB U
NpeBpaICHHS SHEPTHH B KIICTKE.
doTocunTEs.

(KOMOUHUPOBAHHDLLL YDOK)

11

Buocuures OelKkoB.

(nexyust)

12

Perynﬂum{ MponeCcCOB XU3HCACATCIbHOCTH B
KJICTKE.

(nexyus)

3HaTh 0 BUPYCAaX Kak

HEKJICTOUHBIX (DOPMAX KU3HH.

3HATh 0COOEHHOCTH CTPOCHUSI KJIETKU
9YKAPUOT U TPOKAPHOT.

3HaTh 00 0OMEHE BEILECTB U
MpeBpaIleHre SHEPTUU KaK OCHOBE
JKU3HEIESATEIIBHOCTH KIIETKH.

HMeTh TIpeicTaBlICHHE O TE€HE, KOJIOHE,
AHTHKOJIOHE, TPUILIIETE, 3HATH
0COOEHHOCTH TIPOIIECCOB TPAHCISIIIUAY 1
TPAHCKPHIILIHH.

3HATh CIOCOOBI MUTAHUSI OPTAaHU3MOB.

HEOPraHUYECKUX M OPraHMYECKUX
BEIIIECTB B KJIETKE XapaKTepH30BaTh
KJIETKY KaK CTPYKTYPHYIO €IUHHILY
YKHBOTO.

BoigensiTe cyiecTBeHHbIC

MIPU3HAKH CTPOCHHUS KIIETKH.
PazanyaTh Ha TaOIHMIAX U TOTOBBIX
MUKpPOIIpenapaTax OCHOBHBIC YaCTH

U OpPraHOMBI KICTKH.

Ha6aonats 1 ONMMCHIBATH
KJIETKU Ha TOTOBBIX
MHKpOIIperiapaTax

OO0bsICHATH 0COOEHHOCTH
KJIETOYHOTO CTPOCHUS
OpPTaHU3MOB. BBISBISATH B3aUMOCBSI3H
MEXK/1y CTpOCHHEM U (QyHKLIUSIMHU
KJIETOK.

IIpoBoauTh OHONOTHYECKIE
UCCIICZIOBAHMS U JIeNIaTh BHIBOIBI HA
OCHOBE ITOJTy4E€HHBIX
pe3yIIbTaToB.

CpaBHHBATB CTPOCHHUE
9YKapHOTUUECKUX "
NPOKAPHOTUYECKHUX KIETOK Ha
OCHOBE aHaJIM3a MOJTy4YeHHBIX
JTAHHBIX

MIO3HABATEJILHBIX HHTEPECOB U
MOTHBOB, HalPaBJICHHBIX Ha
u3yueHue TeMsl. Bnanenue
COCTaBIIAIOLIMY y4eOHO-
HCCJIEZ0BATEILCKOU
JIeSITEIbHOCTBIO.

YMeTh OOBSCHATH U IPUMEHSTH
3HAHUA B IPAKTUUECKOU
TIEATENBHOCTH

VBaXXHUTEIIbHO OTHOCUTHLCS K
YUYUTCIIIO U OJHOKJIACCHUKAM.

HaxonnTs BBIXOZ M3 CIIOPHBIX
CUTYaIHiL.




13 | KonrpoabHas padora 110 riaBe
«OCHOBEI UTOJIOTUH — HayKa O KIICTKC).
(Ypox cucmemamuzayuu 3nanuii)
14 (DOpMI)I paSMHO}KeHI/IH OpPraHu3MoB. Umets MpeaACTaBJICHUC O (l)a3ax Olee)IeJlSlTb Ymeth CTPYKTYPpUPOBATH
Becrosnoe pasMHokeHne. Mutos MHTO33, TIPOLECCe CaMOBOCIIPOM3BEICHHE KaK MaTepHua i 1aBaTh ONPEIeICHNS
pEYIUINKAIINY, )KU3HEHHOM BCeo0lIee CBOMCTBO JKUBOTO. HOHSTHSIM; YMETh
uKIe Kietky, uarepdase. mers Bo1essiTh CYIECTBEHHbIE B3aUMOJICHCTBOBATH C
(KOMBUHUPOSAHHbITL YPOK) HpejCTaBIeHKE O BUIaX GEeCIoaoro OpHU3HAKK [poliecca OJIHOKJTACCHUKAM;
Pa3sMHOKCHHS, [IOJIOBOM Pa3MHOKEHHUH |pa3MHOKEHUS, POPMBI
— OIEPHPOBATH MOHSTHAMU TAKUMH, KaK  |pa3MHOKCHHSL. VMeTh O0BSICHATH HEOOXOAUMOCTH,
15 HonoBoe pasmuoxenne. Meiios. BETETATUBHOE PA3MHOKEHHE, CIIOPBI,  [ONpeaeJasaTh MUTO3 Kak OCHOBY 3HaHWI 19 TOHUMAHHUS 3HAYEHHUS
[eTeHUe Tena. Y MeTh IPUBOAUTD 6eCII0IOro pa3sMHOXKEHHS H POCTa 3710pOBOrO 00pa3a KU3HU. YMETh
(KOMOUHUPOBAHHDBILL YPOK) OPUMEpPBI OPTaHU3MOB, BoiaessiTh 0cOOEHHOCTH Mei03a. OOBSICHATH HEOOXOAUMOCTh
Pa3MHOYKAFOIIMXCS TI0JIOBBIM U OrnpenensiTe Meio3 Kak OCHOBY 3HAHHHM O PA3MHOXKEHUH JKHBBIX
6eCIIoNBIM CIIOCO0AMH. [OJIOBOTO Pa3MHOKEHHSI OpraHu3MOB ISl IOHUMAHUSI
VIMeThb Npe/ICTaBIICHHE O CTaIUsX MHOTOKJIETOYHBIX npoliecca nepeaan
16 WuauBuyanbHOE pa3BUTHE OpraHu3Ma raMeToreHesa, o Xoje mpolecca OpraHu3MOB HaC/eJICTBEHHBIX IPU3HAKOB OT
(OHTOFGHGS). Melo03a, HaXOAUTh CXOACTBA U 0TIN4Us |O0BSICHATD OHOIOTHYECKOE MOKOJICHUS K MOKOJICHHUIO.
MHUTO3a B MeH03a, OOBSICHSTD 3Ha4YeHUE Mel03a U Impoliecca OsnaneHue
(KOMOUHUPOBAHHbIL YPOK) 61/1(vmor14qe01<y10 CYIHOCTh MUTO32 M |OILIOZIOTBOPEHHS UHTEIUIEKTYIIbHBIMU
Meiio3a. VIMeTh NpeicTaBieHuEe O Bb1esisITh THIIBI OHTOTEHE32 YMEHUSMU: JJOKA3bIBATh,
— SMOPHOHATIFHOM Pa3BUTHH (xmaccuuuupoBaTh) CTPOUTH PaCCyKIEHUs,
17 BiusiHue akTopoB BHEIIHEH Cpe/ibl Ha OpraHU3MOB, OuenuBath BiausHue GpakTopos aHAIM3UPOBATh, CPABHUBATH,
OHTOI'€HE3. XapaKTepH30BaTh IOCTAMOPHUOHAIIBHBIN [BHELIHEN CPEbl HA Pa3BUTHE [ieNaTh BBIBOJIBL.
HEPUOJI Pa3BUTHS OPIaHU3MOB, CyTh U |3apOJIBIIIIA.
(KOMBUHUPOBAHHbIL YPOK) 3HaueHHe OHOTeHETHYECKOro 3aKkoHa.  |OmpeaeasiTs YPOBHU
[PHCIIOCOOIICHHUSI OPraHu3Ma K
— W3MEHSIOUIUMCS YCIOBHSAM
18 O0o0maromuii ypok 1o riase
«Pa3MHoOxeHnue u HHIWBUAYAJIBbHOC
pa3BuTHE (OHTOTEHE3).
(Ypox cucmemamusayuu 3nanuil)
19 ['eHeTnKa Kak oTpacib OMOJIOTHUECKOU Nmets npesicTaBieHue o OnpeaensiTeb rIaBHBIE 33/1a4UH YMeTh 00BSCHATH U IPUMEHSITH

HAYKHU. (KOMOUHUPOBAHHDIL YPOK)

MOHOFI/I6pI/I}IHOM CKpCIIUBaHNH,
IIOHMMAaTh UTOJIOTHNYCCKUC
OCHOBBI 3aKOHOMEPHOCTEM

COBPEMEHHOM T€HETHKHU.
OueHuBaTh BKJIaJ yUYEHBIX B
Pa3BUTHUC I'CHCTUKU KaK HAYKH

3HAHUA B IPAKTUUECKOU
NIeATeTbHOCTH
OtpabatbiBaloT yMeHHE pabOTHI C




20 Mertoabl uccienoBaHus HACJIC/I0BaHHs NP
HacleACcTBEHHOCTH. PEHOTUI M TEHOTHII. MOHOTHOpHIHOM
6 « ) CKpCIIMBAaHNU.
(KOM uHupO@aHHblu yPOK Nmetn npeACTaBJICHNUC O HETIOJTHOM
JOMHWHHPOBAHWU IIPHU3HAKOB,
I'CHOTUIIC U
21 3aKOHOMEPHOCTH HACIIEI0BaHUS. (henoTHIIC, AHATH3HPYIOLIEM
(KOM6MHHp06aHHbZIZ ypOK) CKpCIIUBAHUU. YMmerb peuiaTth 3agauun
Ha HaCJICAOBaHUE MPU3HAKOB ITPU
HEIIOJITHOM
22 Pemienne reneTudeckux 3aaay.
(KOMOUHUPOBAHHBII YPOK) (VUeOHbIl JIOMUHUPOBAHHH.
NDAKMUKYM) WMmeTs mpencTaBieHue o
TUrHOPUTHOM U TIOJIUTHOPHTHOM
o CKpCUIMBAHNH, YMCThb
23 I[IpomexyTOYHBINE MOHHTOPUHT HCTIONB30BATh «PEIIETKY
Ilennera» i peleHus 3ajad Ha
TUrHOPUIHOE CKPEIINBaHKE
24) | IlpakTnyeckas padora Ne 1 «Pemenue Vveth npescTaseHte o
HacJICJOBaHWW TPU3HAKOB,
F€HETUYCCKUX 3a]1a4 Ha MOHOTHOPHTHOE CIETTCHHBIX C TOMIOM, AYTOCOMAX H
CKpCIIMBAHUC). TOJIOBBIX XpOMOCOMaAX, O
(VuebHbllL npaKmuKym) rOMOI'aMETHOM U
réTeporaMeTHOM I10JI€; 3HATh 3aKOH T.
Moprana; yMeThb
25 XpOMOCOMHAS TEOPHS DelaTh 3a7auH Ha
HaCJICACTBECHHOCTHU. I'eneruka mo:ma. HacJICIOBaHHE MPU3HAKOB,
(KOM6uHup0661HHblﬁ ypo}{) CIICTUICHHBIX C IIOJIOM.
HMmerts mpencTaBieHue O
MO (D UKATHOHHON
26 OcHoBHbIe HOpMBI U3MEHYUBOCTH, HOPME
U3MCHYHBOCTH. peakiu. YMETh BbIACIATh
['eHOTHIIIUECKAsT N3MEHUYHUBOCTb. CYIIECTBEHHBIE IPU3HAKH JITs
ﬁaﬁ%@uHUPOGaHHbHZXPOR) BBISIBJICHUA U3MCHYUBOCTH OPraHU3MOB
27 KomOnHaTnBHAS N3MEHUYHBOCT.

(KOMOUHUPOBAHHDILL YPOK)

BroigeasTs OCHOBHBIC
METO/IbI MCCIICOBaHUS
HACJIEICTBEHHOCTH.
OnpeaeassTb OCHOBHbIC IPH3HAKH
(heHOTHITa ¥ TEHOTHIIA
BbIsIBAATH OCHOBHBIC
3aKOHOMEPHOCTH HAaCJIe/I0BAHMSI.
OOBACHATH MEXaHU3MBI
HAaCJIeICTBEHHOCTH

BbISIBJISITH alITOPUTM PEILCHUS
TEHETHYECKHUX 3a/1ay.

Perarh reHeTHYeCKHe 3a1a9u
OO0BACHATH OCHOBHBIC ITOJIOKCHUS
XPOMOCOMHOU TeopUH

HACJIEICTBEHHOCTH.
OO0BACHATH XPOMOCOMHOE
olpeJieNIcHUe nosa

HacleJ0BaHue IPU3HAKOB,
CILICTUICHHBIX C TI0JIOM
OnpeneassTh OCHOBHbIE (DOPMBI
U3MEHUYMBOCTH OPTaHU3MOB.
BbIsIBAATE 0OCOOEHHOCTH
TCHOTUITNIECKON H3MEHINBOCTH
BuIsIBAATE 0OCOOEHHOCTH
KOMOMHATHBHON H3MEHUYMBOCTH
BoisiBaATH 0cOOEHHOCTH
(hEeHOTHITUYECKONH N3MEHUYHBOCTH.
IIpoBoauTH OHOTOTHYECKHE
HCCIIEIOBaHMSA U JIeNIaTh BHIBOJIBI HA
OCHOBE IMOJTyYEHHBIX

pe3yJIbTaToB

Ppa3sHbIMU UCTOYHHKAMHU
nHpopmManuu.

CaMOCTOSITeNNbHOCTD U JTUYHAS
OTBETCTBEHHOCTD 32 CBOH
MOCTYIIKH.

YMeHHe TPUMEHSTh TTOTydeHHBIC
3HaHUs Ha MPaKTHUKe.
ConuanbHas KOMOETEHTHOCTb 1
yCcTOMYHBOE ClIeIOBaHUE B

MIOBE/ICHUH COLATIBHBIM
HOPMaM.

DopMUPOBAHNE HABBIKOB
COTPYIHHYECTBA B Pa3HBIX
CUTYyalusax

DopMUPOBAHUE  LIEHHOCTHOTO
OTHOUICHUST K OKPYXAIOILIEMY
MUDY.

VBaXXUTEIIPHO OTHOCHTBCA K
YUYUTCIIIO 1 OJHOKJIACCHUKAM.

HaxomuTh BBIXOJ U3 CHOPHBIX
CUTYaLHi.

OBsnagexnue
HHTEIUICKTyaTbHBIMU
YMEHUSIMU: JT0Ka3bIBaTh,
CTPOUTH PacCyKIeHUs,
aHATM3UPOBATh, CPABHUBATD,
er1aTh BEIBOIKI.




28 deHoTUITNYECKAS
M3MEHUYUBOCTh. JIabopaTopHasi padora Ne 2
«M3y4yeHune peHOTHIIOB pacTCHUH.
W3ydenne MoaupUKaInOHHONW N3MEHIHMBOCTH
U TIOCTPOEHUE BapUALIMOHHON KPUBOI».
(VuebHblLL npaKmuKym)
29 O0o0mawuuii ypoxK 10 TaBe
«OCHOBBI TEHETUKI.
(Ypox cucmemamuzayuu 3nanuii)
30 Metoapl U3Y4CHUA NmeTts npencraBieHne 0 MyTallMOHHOW |BbIAeasiTb OCHOBHBIE METO/IbI Peanuzanus ycTaHOBOK 310pOBOIO
HACIIEICTBEHHOCTH YEI0BEKA U3MEHYHUBOCTH, IPUYMHAX MYTalUi. U3Yy4YEeHUs HACJIECTBEHHOCTH 00pa3za )KU3HH.
3HaTh BUJbI MyTaLII/II\/’I M UX BJIMAHHC Ha |4CIIOBCKA. OBJ'IaI[eHI/IC
IIpakTnyeckas padora Ne y
OpraHu3M. BJ'IaZ[eTL IIOHATHHUHBIM HpOBOHHTb OHOJIOTMYECKUE HWHTCJJICKTYaJIbHBIMU
2 «CocraBnenue anmnapaTrom. UCCIIeIOBaHUSA U JIeNIaTh BHIBOIBI HA YMEHHSAMU: JOKa3bIBaTh,
POAOCIIOBHBIX». OCHOBE IMOJTYYCHHBIX CTPOUTH PACCyKICHM,
PE3YJIbTATOB aHAJIM3UpOBaATh, CPABHUBAThD,
(y'ie6HbllZ npaKmuKyM) YcraHaBaMBaTh B3aMMOCBS3b JCJIaTh BBIBOJBI.
TCHOTHUIIA YCJIOBCKA U €ro 340POBbA
31 ['enoTHI 1 310POBHE YETOBEKA.
(KOMOUHUPOBAHHDIL YPOK)
32 O0o0maromuii ypox 1o riase
«I"eHeTHKa YeNoBEKay.
(Ypox cucmemamusayuu 3nanuii)
33 OCHOBBI CEJIEKIIUH. WmeTs npencTaBiieHe 0 OnpeaensThb riaaBHbIE 33]1a49H U YMETh 0OBSCHATH POJIb
CCJICKIIMH, ¢€ CTaHOBJICHHH. HarpaBJICHUA COBpeMeHHOI‘/’I CCJICKIIUM IJIsT HAPOAHOI'O
(B@O@Hbllj. Akmyaﬂwauuﬂ 3HGHML7) HmeTts MnpeacTaBJICHUC O CCJICKIIUU. XO03STMCTBA. (DOpMI/IpOBaHI/Ie
CCJICKIIMH, eé CTaHOBJICHUMH, eé B])I)Ie.]'lﬁTb OCHOBHBIEC ME€TOAbI HABBIKOB COTPYAHUYECCTBA B
o o MeTomax (MaccoBbIi 0TOO CCJICKIIUU. A3HBIX CUTyallusaX
34 JlocTrkeHnss MUPOBOW M OTEYECTBEHHOU ax ( P » P yat

CEJIEKITHH.

(KOMOUHUPOBAHHDBLLL YPOK)

WHANBUAYAIBHBINA 0TOOD). Bragets
MMOHSATUHUHBIM aIlapaToM.

OOBSICHATD 3HAUCHHE CEJIEKIUN JIJIS
pa3BUTHsI OMOJIOTHH H IPYTHUX HAYK
OueHnBaTh JTOCTIKEHUS MUPOBOM
M OTE€YECTBEHHON CENEKIINU.

CDOpMI/IPOBaHI/Ie OEHHOCTHOI'O
OTHOILICHUS K OKpYKaromeMy

MHDY.
YBa)XKHUTEIIFHO OTHOCHUTBCS K




35 BUOTEXHOIOTUS: TOCTHKEHHS U TIEPCIIEKTHBEI OuennBarb BKIa] YUHUTEIIO U OJIHOKIIACCHUKAM.
PA3BUTHS. OTEYECTBEHHBIX ¥ MUPOBBIX yueHbIx  |OBJageHue
B pasBuTHE cenekipi OueHnBaTh MHTEIUIEKTY AL HBIMU
. TOCTHXKEHUS U TIEPCIIEKTHBEI YMEHUAMM: JIOKa3bIBaTh,
(KOMOUHUPOBANHDIUL YPOK) pasBuUTHUS CTPOMTB PAaCCYKICHHUS,
COBPEMEHHOM OMOTEXHOJIOTHH.  |aHANU3UPOBATH, CPABHUBATH,
Xapakrepu3oBarhb OTHYECKUE  |MENaTh BBIBOJBL.
aCmeKTBl  PasBUTUS  HEKOTODBIX
HaIPaBJIEHNH GUOTEXHONOTHH
36 VYyenue 00 3BOJIIOINU Wwmethb npezcraBieHue 0o OuenuBarb Bkinang Y. Jlapsuna B |DopMmupoBaHHE HAYYHOTO
OPraHHY€eCKOro MUPa. (VPOK-1eKyusl) 3BONMIOIUOHHOM Teopun U. JlapsuHa,  [pa3sBuTHe GHONOrMYECKUX HAYK U POJIb |MHUPOBO33PEHUS B CBSI3HU C
Da3BUTHY BOJFOIIMOHHBIX 9BOJIFOIIMOHHOTO YUEHHUSL. DA3BUTHEM Y yqaI[UXCs
npexacraBiaeHuit 1o JapsuHa, OOBSICHATH CYIIHOCTb IIPEACTaBICHUS O
37 OpomtouronHas teopus Y. Jlapuna. NBIKYIIUX CHIIAX IBOIFOIUH, 5BOJIFOIIMOHHOTO MOJXO0/A K Oy ISIMOHHO-BUIOBOM
(KOMOUHUPOBAHHDBIL YPOK) CHUHTETHYECKON TEOPHH IBOJTFOIHH. M3yYEHHIO KUBBIX OPTAHU3MOB YPOBHE.
VIMeTh IpeICTABIEHHUE O IONYJIAIUY,  |BBLIEAsATH CyIECTBEHHBIE VMETb OOBSCHATH
KaK NPU3HAKK BUIA HEOOXOMMOCTE 3HAHUM O
38 Bun. Kpurepuu Buza. HIEMEHTAPHOM €AUHULIE OObACHATL  TOMYJIIIHOHHYIO MaKpO3BOJIOLUHY IS
(KOMOUHUPOBAHHDII YPOK) sBoJTIONMH. MIMeTh CTPYKTYpY BUJA. TIOHMMAaHHSI TIPOIIECCOB
39 [TonynsiunoHHas CTPYKTypa BHA. XapaKkTepH30BaTh HOMYIALUIO KAK  [3BOJIIOIMYM OPraHAY9ECKOTO MHUPA.

CANHUITY 3BOJIIOLINN




(KOMOUHUPOBAHHBIL YPOK)

40

BunooGpa3zoBanue.
(KOMOUHUPOBAHHDBILL YPOK)

41

®opmbl BUA00OpA30BaAHUSL.
(KOMOUHUPOBAHHDBILL YPOK)

42

O06001meHne MaTepuasa o TeMaM
«YyeHue 00 IBOJIIOLMH OPraHUYECKOTIO
mupa. Bun.

Kpurepuu Buna.

BunoobpazoBanuey.

(Vpox cucmemamuszayuu 3nanuii)

43

Bopr0a 3a cymecTBOBaHNE U €CTECTBEHHBIH
0TOOpP — IBUXKYIIHECS CHIIBI SBOJIIOIINH.
(KOMOUHUPOBAHHDIU YPOK)

44

EcrecTBeHHbIi 0TOOD.
(KOMOUHUPOBAHHBLL YPOK)

45

Aparnrarysi Kak pe3y/ibTaT €CTeCTBEHHOTO
ot0opa. (KOMOUHUPOBAHHBLIL YPOK)

46

B3aI/IMOHpI/ICHOCO6HeHHOCTL BHU 0B KaK

pe3yNbTaT AeiCTBUS €CTECTBEHHOTO 0TOOpA.

(KOMOUHUPOBAHHDII YPOK)

47

JlabopaTopHas
«M3yueHue
MIPUCTIOCOOTICHHOCTH
OpPraHU3MOB K cpeJie OOUTaHUs».
(YueOHblll npaKmuKym)

pa6ora Ne 3

48

Ypox
cemuHap «CoBpeMeHHbIE
IPOOIIEMBI TEOPUH IBOTFOIIHI.

(koHgheperyus)

49

Ypok
cemuHap «CoBpeMEHHbIE

TpecTaBlIeHUe 0 hopMax
00pBOBI 32 CYIIECTBOBAHUE U
€CTEeCTBEHHOTO 0TOOpA,
TIPUBOANUTE IPUMEPHI FIX
MIPOSIBJICHUS B IPUPOJIC.
3HaTh MEXaHU3MBI
reorpauIecKoro
BHI000pa30BaHUA C
HCTIOb30BaHUEM PUCYHKA
yaeOHHUKa.

Hmerts npencraBieHue o
MaKpOABOJIIOINH U €€
HaTpaBJICHUs. 3HATh yTH
JOCTIDKEHHS OMOJIOTHYECKOTO
nporpecca.

BnaneTs NOHATHIHBIM
arrapaToM TEMbI: BU,
KpUTEPHH BHA
(Mopdonoruueckuii,
(U3HOIIOTHYECKATH,
TeHETHUICCKUM,
reorpaUuecKui,
HWCTOPUYECKHUI), apeal,
OIS, OMOTIOTHYECKIE
co00I11IeCTBA,
MOMyJIAIMOHHAaA TCHETUKA,
reHo(oH/, aganTamnus
3HaTh XapaKTEPUCTHKY
MOMYyJIAIIMOHHO-BUAOBOTIO,
9KOCHUCTEMHOTO,
6urochepHOro YpoBHEM.

Bb11eSITh CyIIeCTBEHHBIC
NPU3HAKK CTAANI
BHI000pa30BaHUsI.

Paznnyarp Gpopmel
BHI000pa30BaHMS.

OOBACHATH IPUINHBI
MHOT000pa3us BHIOB.
OO0BsICHATD 3HaUCHUE
OHMOIOTHYIECKOTO Pa3HOOOpa3us
COXpaHEeHHS OHOoChepsI
Pazinuarsb u
XapaKkTepu30BaTh POPMBI OOPHOBI 32
CyIIIECTBOBaHMUE.

OO0BsICHATH IPHYUHBI O0PHOBI 32
CYIIIECTBOBaHHE.
XapakTepu3oBaTh €CTECTBEHHBIN
0TOOp KaK JBIKYIIYIO CHITY
9BOJIIOIIAN

O0BsicHATH HOopMUpPOBAHUE
MPUCTIOCOOIEHHOCTH OPTaHU3MOB K
cpene obutaHus (Ha KOHKPETHBIX
pUMepax).

BoisiBasTh pucnocoOieHus y
OpraHU3MOB K cpejie oOuTaHus (Ha
KOHKPETHBIX IIpHUMepax),
N3MEHYMBOCTh Y OPTaHH3MOB
oznHoro Buaa GopmMyaupoBars,
apryMeHTHPOBAaTh M OTCTaNBaTh CBOE
MHEHHE.

ITpu pabote B mape wiu rpymmne
00OMEHUBATHCSI C TAPTHEPOM
BaXXHOI MH(popManmei,
Y4acTBOBATh B 00CYKACHUH

YMeHue npumMeHsTh
MOJTy4CHHBIE 3HAHNS Ha
TIPaKTHKE.

CounanbHasi KOMIETEHTHOCTb
U YCTOWYHBOE CIIEIOBAaHHE B
TIOBEACHUH

COIIMAITEHBIM HOPMaM.
OTtpabaTeIBalOT YMEHUE
paboTHI ¢ pa3HBIMH
HCTOYHHUKAaMH HH(pOpMarmm.

CaMOCTOSATENBHOCTD U JINYHAS
OTBETCTBEHHOCTH 3a CBOM
MOCTYTIKH.
CthopmupoBaHHOCTH
MO03HABATENILHBIX UHTEPECOB U
MOTHBOB, HAIIPaBJICHHBIX Ha
HM3Yy9CHUE TEMBIL.

Brnanenue

COCTaBILIIONINMH  yIeOHO-
HCCIIEIOBATEIBLCKON
JIEATEIILHOCTHIO.

VYMeTrb 00BICHATE U
NPUMEHSTh 3HAHUS B
MPaKTUYECKOU

JIEATEILHOCTH




IpoOJIEMBbI TEOPUHU IBOJTIOLIUH.
OpomonmonHas Teopus JK.b. Jlamapkany.

(koHpepenyus)

50 O0o00menne MaTepuaJia 10 IjiaBe
((:‘)BOJ'II'OHI/IOHHOG YUCHHC)).
(Ypox cucmemamuzayuu 3nanuii)
51 B3rasiapl, runoressl v TEOPUU O MMeTh NPEACTABIEHHE O TUIIOTE3AX OOBACHATH CYIIIHOCTh OCHOBHBIX  |OBIajeHue
IIPOHCXOXKACHAN HKU3HH. BO3HHKHOBEHUSI J)KM3HH. 3HATH TUIIOTE3BI TUIOTE3 O MPOUCXOKICHHUH KU3HH. |UHTEIUICKTYaIbHBIMU
KPEalOHU3M U @opMyJIHPOBATb, YMCHUSIMH: JOKA3bIBATh,
CaMOIPOM3BOJIEHOE 3aPOKICHHE. apryMEeHTHPOBATh U OTCTAUBATH CTPOUTH PACCyKICHUS,
(ypox-nexyus) VIMeTh peCcTaBIeHAE 00 OCHOBHBIX 3TallaX  |CBOE MHEHHE aHAJIH3UPOBATE,
52 OpraHqucxnﬁ MHD KaK pe€3yJibTaT pa3BUTH XKU3HU Ha 3emiie. 3HaTh 3pbl eJATh OCHOBHBIC 3TaIlbl CpaBHMBAaTh, JICIaTh
SBOJTOIHUH. NpeBHelIIel 1 IPeBHEN KUIHMUL. poriecce BBIBOJIBL.
MMeTh NpeICTABIEHNE O PA3BUTUM XKU3HU B |BOSHUKHOBEHUS M PA3BUTHSI OrpabaThIBAIOT yMEHUE
. Me3030¢e. 3HaTh Pa3BUTHE KU3HH B KaiHHO30€. [|PKU3HH Ha 3emiie paboThI C pasHbIMU
(KOMOUHUPOBAHHDIU YPOK) UCTOYHUKAMK MH(OPMAIIUH.
53 I/ICTOpI/I}I pa3BUTHS [Ipu paboTe B mape niu rpymie DopMUPOBAHUE HABBIKOB
OPraHHY€eCKOro MHpA. 06MeHIfBaTLC$I ¢ mapTHEPOM COTPYIHHYECTBA B PA3HBIX
(kombunuposanHuii ypor) BaXHO# HHpOpMAIHEH, CHTYyaLHsIX
y4aCTBOBATH B 00CYKACHUN
54 Ypoxk-
cemuHap «lIpoucxoxaeHne u pazBuTue
JKHU3HH Ha 3eMIIey.
(koHepenyus)
55 DKOJIOTHS KaK Mmeth npeacTaBieHre 0 GHOTHYECKOM OnpenensiTh rIIaBHbIC 33/1a9H OTpabaTsIBaIOT YMEHHE

Hayka. JlabopaTopHas padora Ne 4
«M3yueHue npucnocobieHuit opraHu3MoB
K OTpeNeNIEHHOM cpefie ooutanus (Ha
KOHKPETHBIX IPUMEpax)».

(YueOHbll npaKmuKym)

56

Bimsane skogorndaecKknx

coobmecTBe. 3HATH IKOCUCTEMY H
OHOre0IIEHO3.
VMeTs npencTaBiieHue

00 9KoNOTHUeCcKUX (haKTOpax, YCIOBUIX CPEAbI

HmeTs npeacTaBieHne 0 BUAOBOM
pa3HooOpa3un. 3HaTh MOP(OITOTHIECKYIO U
[IPOCTPAHCTBEHHYIO CTPYKTYPHI COOOIIECTB.

COBPEMEHHOH 3KOJIOTHH.
BbigeasiTh OCHOBHBIE METO/IBI
9KOJIOTHIECKUX UCCIIEAOBaHMUI.
BobigensiTh cylecTBeHHbIE
MIPU3HAKH YKOJIOTHUECKUX
(bakTOpOB.

IIpoBoauTH OHOIOTUYECKUE
WCCIIeIOBAHMS U JIeNaTh BHIBOJBI HA
OCHOBE ITOJTYYECHHBIX
pe3yJIbTAaTOB

OnpenensiTh CyIecTBEHHBIE

paboTHI C Pa3HBIMU
HUCTOYHHMKAaMH NH(OPMAIHH.

CaMOCTOSTENIHbHOCTD U IUYHAS
OTBETCTBEHHOCTD 3a CBOM
TTOCTYTIKH.

YMeHue npuMeHsITh
MOJIyYE€HHBIE 3HAHUS Ha
MIPAKTHKE.

CorajabHast KOMIIETEHTHOCTD
U YCTOMUYMBOE CJIeZIOBaHUE B




(hakTOpOB Ha

opranusmel. JlabopaTtopHas paGora Ne
5 «Ctpoenue

pacTeHuil B CBSA3H C YCIOBUSMU JKUZHI.
(yuebHblll npaKmuxym)

57

OKOJI0orHuecKas

Huia. Jlaboparopuas pa6ora
Ne 6 «Onmcanue
JKOJIOTHYSCKOM HUIIIN
OpraHu3Ma.

(YueOHbll npaKmuKym)

58

CrpykTypa nonyssuui.

(KOMOUHUPOBAHHDBLLL YPOK)

59

Tumel B3anMoaeicTBUA

MONYJIALMKN pa3HbIX

Buj0B. [IpakTueckas pabdora

Ne 3 «BrIgBlIeHHE TUITOB B3aUMOICHCTBUS
MTONYJISALIMM pa3HBIX BUJIOB B KOHKPETHON
3KOCHCTEME.

(VueOHbIl NPAKMUKym)

60

DKocHCcTeMHas OpraHu3aIys TPUPOIBI.
KomnonenTst

IKOCUCTEM.

(KOMOUHUPOBAHHDII YPOK)

61

CTpyKTypa SKOCHUCTEM.
(KOMOUHUPOBAHHBLLL YPOK)

62

IToTok SHECPTHUU U MUIICBLIC LICTIN.

(KOMOUHUPOBAHHBI YPOK)

HwmeTts npencrapienue o
TUTIAX OMOJIOTHYECKUX
B3aMMOOTHOIIEHUH. 3HATH
OIIpeieNIEeHHEe OCHOBHBIX
TIOHATUH.

Hmets npencrasieHue o
MIOTOKE BEIECTB K YHEPTUH B
9KOCHCTEME. 3HATh
MTUPaMUAbI YUCICHHOCTH U
Oruomaccel.

Hmets npencrasieHue o
NIEPBUYHON U BTOPUYHOMI
CYKIIeCCHH. 3HATh IIPOLIECCHI
CaMOpa3BUTHSI IKOCUCTEMBI.
HMeTs npeacTaBieHue o
cpemnoodpasyroleit
JeATEILHOCTH OPTaHU3MOB.
VYyamuecs 10DKHBI 3HATH
0COOEHHOCTH HKOCHCTEMHOTO
YPOBHSL

Wmets npencraienue 00
AHTPOIIOTCHHOM BO3/ICHICTBUH
Ha Ouocdepy. 3HaTh
TIPUPOTHBIE PECYPCHI.
Wwmets mpencrasieHue 06
9KOJIOTHUECKUX MpobIemMax.
3HaTh NPUPOTHBIE PECYPCHI.
Hmerts npecraBieHue o
palroHaIbHOM
HPHUPO/IOTIONB30BaHHH.

Hmets npecraBiieHue Kak
paboTats ¢ yueOHUKaMHU U
JpYTUMH CPENCTBAMH
uH(pOopManUH.

TIPU3HAKHY BIIASHUS
9KOJIOTHYECKUX (PAKTOPOB HA
OpTaHU3MBI.

IIpoBoaUTH OMOJIOTHYCCKIEC
WCCIIENOBAHMS U I€JIaTh BEIBOIBI HA
OCHOBE IMTOJYICHHBIX

PE3yIBTaTOB

OnpeaensiTe CyleCTBEHHBIE
MIPU3HAKH SKOJIOTUIECKUX HHIIL.
OnuchIBaTh 3KOJOTMYECKHE
HUIIW Pa3IMIHBIX OPTaHU3MOB.
I[IpoBoaUTH OHOTOTHYECKIE
HCCIIEAOBAHMS U IEJIaTh BBIBOIBI HA
OCHOBE TIOJTyUYEHHBIX

pe3yJIbTaToB

OmnpenensaTs CyniecTBEHHBIC
MIPU3HAKH CTPYKTYPHOU
OpTaHU3AINH OIS
BoigBasaTh THIIBI
B3aHMOL[eI710TBH51 pa3HI)IX BUIOB B
JKOCHCTEME.

BbiessITh CyIIeCTBCHHBIC
MPU3HAKU YKOCUCTEMBI.
BbiiensiTh CylecTBeHHBIE
IIPU3HAKU CTPYKTYpPHOU
OpraHu3aIy SKOCUCTEM
BblaessiTh CyIIIeCTBEHHBIE
MIPU3HAKH MPOLIECCOB OOMEHa
BEIIECTB, KPYTOBOPOTA BEIIECTB U
TIpeBpaIleHUH YHEPTUN B
IKOCHCTEME.

CocTaBJATh [MILEBLIE LIENU U CETH.
Pa3iuuarh TUIBI THIIEBBIX LEEi
BbISBASATH CYIIECTBCHHEIC
HpI/I3HaKI/I I/ICKyCCTBeHHI)IX
IKOCHUCTEM.

CpaBHHMBATB IPUPOHEIC U
I/ICKyCCTBeHHI)Ie 9KOCHCTEMBI,
JAeJIaTh BBIBOJbBI HA OCHOBE
CpaBHEHMUS.

Hao/ioaaTh  ONUCHIBATH
9IKOCHCTEMBI CBOECH MECTHOCTH,
CE30HHBbIE U3MEHEHHUS B )KUBOU
pUpoJe

OO0BACHATH 3HAYEHUE

TIOBEACHUH COLMAIIBHBIM
HOpMaM.

dopmMupoBaHEe HABBIKOB
COTPYAHUYECTBA B Pa3HbIX
CHUTYalUsIX

®opMupoBaHue
LICHHOCTHOTO OTHOIIEHHS K
OKpY’KaloIleMy MUpYy.
YBaKUTENEHO OTHOCHTBCS K

YUUTEITIO n
OHOKJIACCHUKAM.
Haxonurs BBIXOJT u3

CIIOPHBIX CHTYalHH.

YMeTb 00BSICHATh
HE00XOIUMOCTh 3HAHUH O
BHIOBOM Pa3HOO0Opa3uu st
TTIOHWMAaHWI CTUHCTBA
CTPOCHUS U
(YHKIMOHUPOBaHHUS
OpPTraHUYecKOro MHpA.
IIpuBonuTh
JIOKa3aTeIbCTBA
(aprymenTarms)
HE00XOIUMOCTH 3aIUTHI
OKpY>Karomien cpeasl,
COOJIOICHHS TIPaBUIT
OTHOILLIEHHUS K AKUBOMU NPUPOJIE.

AHAIN3UPOBATE U OICHUBATH
MOCIIEICTBHS IEATENNLHOCTH
YeJIoBEKa B IKOCHCTEMAX H
ouochepe.




63

IIpakTyeckas padora Ne 4
«CocraBieHue cxem

nepeavyy BEMIeCTB U SHepTruH (Ierei
MTATAHUA)».

(YueOHbll npaKmuKym)

64

HckyccTBeHHBIE

skocucteMsbl. JlabopaTopnasi padora Ne 7
«BpIABICHNE MHUIIEBLIX 1IETICH B
HCKYCCTBEHHOM YKOCUCTEME Ha TPUMEPE
aKBapuyMa».

(VuebHblL npaKmuKym)

65

66

DKOoJ0ru4ecKue mpoodIemMbl
COBPEMEHHOCTH (KOMOUHUPOBAHHBLU

YPOK)

Hrorosasi kKoHTpoOJIbHAsI padoTa

67

Hrorosas

KOH(pepenuus «B3auMocBsa3u
OPTraHU3MOB U OKPYKAIOILIEH CPEIbI».
3amura

AKOJIOTMYECKOTO MPOEKTA.

(konghepenyus)

68

IKcekypenst «Ce30HHbIE U3MEHEHUS B
XKHUBOU Ipupoze». (Ypok cucmemamuszayuu
3HaHULL)

OMOJIOTUIECKOT0 pa3HOOOpa3us
TSI COXpaHeHUs] Onocdepbl




MaTepuajbHO-TEXHHYECKOE 00ecneueHne Y4eOHOoro nmpoiecca

Jljia peanuzanuy IpOrpaMMHOTO COJIEP)KaHUS MCHOJB3YyeTCsl y4eOHO-METOANUECKU KOMIUIEKT 10 OMO0JIOTuu cepuu «JIMHUS XU3HWY» O] pelaKkiuen
B.B.ITaceunuka. 5-9 xnaccel, u3narenscto: «lIpocserieHne

YMK «buonorusy». 9 knacc. [laceunuk B.B., Kamenckuit A.A., llIsenos I'.I". u ap.

CocraB YMK:

VYueoOnuk. buonorus. 9 knacc. [laceunuk B.B., Kamenckuit A.A., llIsenos I'.I'. u ap. / [Tox pex. [Taceunuka B.B.

DJIeKTPOHHOE MPUIOKEHHE K y4eOHUKY. bruoorus. 9 kimacc. (Www.online.prosv.ru)

Pabouas Terpans. buonorus. 9 knacc. [laceunuk B.B., llIBenos I'.I'. Ypoku

ouoaorun. 9 knacc. Ilaceunuk B.B., IlIseros I'.T".

Paboune nporpammer. buonorus. 5-9 knaccel. [lpeamernas nunus yueOHUkoB «JIunus sxu3amny». [laceunnk B.B., Cymatoxun C.B., Kanmunosa I'.C. u

Ap.

JonoJHuTe IbHAS JUTEPATYPA IS YIUTEIs M 00YYAIOIHXCsl:
o Dunmxionenus s aereil. buonorus, moxn pea. M. /. AkcénoBoii — M.: Apanra, 2001
e Asrop. A.A. Kanununa, M.: «BAKO», 2005 rox
e Metoanueckoe nocodue «IIpenmerHas Hesens Mo OHOIOTUH B LIIKOJIE», aBT.
K.H. 3agopoxusiii, uza. «dennkcy», Pocros-na-/lony, 2006 roa
o E.JLXepe6mnona. EI'D. buonorus: reoperndyeckue marepuainsl. - CI16.: Tpuron, 2009. — 336 c.
e A.A. Kupunenko, C.H. KonecunkoB. buonorus. 9-it kinacc. [Toaroroska k utorosoit arrecramuu- 2009: yae6Ho - MmeTognyeckoe nocodue - Poctos
H/[1: Jlernon, 2009. - 176 c.
o A. Tepemos, B. PoxnoB. 3annmarenbHast 300J10THs: KHUTA IS y9anuxcs, yaurteneit u poaureneid. - M.: ACT - ITPECC, 1999. - 258 c.: u.
e B.H. ®pocun, B.1. CuBormnazos. '0ToBIMCS K €IMHOMY TOCYJapCTBEHHOMY dK3aMeHy: Ouomnorus. JXusotHsie. - M.: [lpoda, 2004 — 272 c.
o Omusan. 3oo0morus. ITossorounsie. [1IkoabHEI aTaac. - M.: «Pocmdany, 1998- 88 c.

e C.B. Cymaroxun, B.C. Kyumenko. buonorus/ Dxomnorusi. )KuBoTHble: COOpPHUK 3aJlaHUN M 3a7a4 C OTBETaMH: MOCOOWE ISl yJal[uxcs OCHOBHOM
mKobl. - M.: MHeMo3uHa, 2000. - 206 c.: ui.

o DOHnukionenus 1 aereid. T. 2. buonorus. 5-e usn., nepepad, u gom./rinas.pen. M. 1. Akceonosa - M.: ABanra+, 1998. -704 c.: ui.
HNHTepHEeT-pecypChl IJIsi VIEHHKOB H YUHTEJIsI

e Www.bio.1lseptember.ru

e WWW.bio.nature.ru

e Www.edios.ru

o www.km.ru/educftion



http://www.online.prosv.ru/
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/educftion
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