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IHHOACHUTEJBHASA 3AIIUCKA

Hannas pabovast mporpamMma paspadoTaHa Ha OCHOBE:

1.®enepabHOTO  TOCYAApCTBEHHOTO  O0Opa30BAaTEIBHOTO CTAHIAPTa CPEAHETO0  OOMIEeTO
o0OpazoBaHwUs.

2.0cHOBHOI 00pa30BaTeIbHON TIporpaMMbl cpeaHero obimiero obpazoBanus MBOY  «Jlumeit
Nel22»,

4.Yaeonoro mrana MBOVY «JIumneii Ne122y,

5. Kanennapuoro yue6noro rpadguka MbOY «Jluneii Nel22,

6. [Tomoxxenus o pabodeii mporpaMme yueOHBIX MPEAMETOB, KYPCOB, B TOM YHCJIE BHEYPOUHOM
nestenbHOCTH MBOY «JIuneit Nel122y,

7. ABTopckoit mporpammel — J{pivmui I'. M. buonorus. Paboune nmporpammer. 10—11 kimaccsr :
yae0. mocobue jutst o01eoOpa3oBar. opranu3anuii: yriuyosn. yposers / I'. M. JIpimmmui, O. B.
Cabnunaa. — M. : [IpocBemenue, 2017.

Pabouas nmporpamma obecrniedueHa yueOHHKAMU, YI€OHBIMH TOCOOUSMU, BKITFOYCHHBIMU B
benepanbHbIi IepedeHb YUeOHUKOB, PEKOMEH0BAHHBIX MUHUCTEPCTBOM 00pa30BaHus U HAYKU
Poccuiickoit denepanuu Kk UCMOIB30BaHUIO B 00pa30BaTEIHLHOM IIPOLIECCE B
00111e00pa30BaTEIbHBIX YUPESIKICHUSIX

- buonorus. 10 kacc: yue6. s 00mieo0pa3oBaTeIbHBIX OPTaHU3AIIHIA:
yriry6n.yposens/JI.B.Breiconkas unp.; nox pex B.K.Illymuoro u I'.M. [IpiMmmna. — M.:
IIpocsemenue, 2020

-®Oomuna T.T buonorus. Meroauueckue pekomengamuu. 10-11 kir.: yue6.mocodue s
oOmieoOpaszoBar.opranu3anuii: yrinyonéuusiii yposens/ T.T.@omuna.m.: [Ipocsemenue, 2017.
- buonorus. [paktukym. 10-11 knaccer: yue6. [locobue ayis o6meoopazoBat. Opranuzanuii:
yrayOnénnsiit ypoens/ I.M. Ipimmun u ap. — M.:Ilpocsemienue, 2019

Lenu u 3agaun 006yuenus B 10 kimacce Ha MPoGUILHOM YPOBHE COOTBETCTBYIOT LIETISM U
3ajauaM 00y4eHHUs IO MPEAMETY, OnpenesieMbIMu (eepaibHbIM TOCY1apCTBEHHBIM
00pa3oBaTeNbHBIM CTAHIAPTOM CPEAHETO O0IIero 00pa3oBaHusl U MPUMEPHBIMU ITPOTPAMMaMHU,
a TaKKe LeJsIM | 3a/1a4aM, YKa3aHHBIM B aBTOPCKOM MporpaMMe, U He MPOTUBOpeYaT LEeIsM U
3a/1a9aM peain3aiiii OCHOBHON 00pa30BaTelIbHOM MPOrpaMMe CpeTHEro o0Iero oopa3oBaHus
MBOY «JIunei Nel122».

MECTO YYEBHOT' O IPEJMETA «bUOJIOT'US1» B YYHEBHOM IIJIAHE
KonmuecTBo 9acoB, oTBeiéHHOE Ha n3ydeHue Ouosornu B 10 kimacce cormacHo yueOHOMY TTIaHy
muues 102 yaca B rog nmpu yueOHO Harpy3ke 3 yaca B HEZEIIIO.

PeszepB Bpemenu, B kommdectBe 10 dacoB, mpemyCMOTPEHHBIH aBTOPCKOW MPOTPAMMOIA,
pacripenesieH B paboueil mporpamme Ciaeayronmm oopa3om:

| gac- Beenenue

2 yaca — KiieTouHble CTPYKTYpbI U UX (DYHKIIMU

1 yac- OGecnieueHue KIETOK U OPraHUu3MOB dHEPruei

1 yac - HacnenctBenHas nH(opmMarus 1 peaausanus e€ B KJIeTKe

1 wac- UnauBryaibHOE pa3BUTHE U PA3MHOKEHHUE OPraHU3MOB

1 yac — OcHOBHBIE 3aKOHOMEPHOCTH SIBJIEHUI HACJIEZICTBEHHOCTH

2 qaca - ['eHeTHKa yenmoBeka

1 gac - O6061menne no Teme: «OCHOBHBIE 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH U
WU3MEHYUBOCTH»



COJAEPKAHUE YYEBHOI'O IIPEIMETA
buoJsiorusi Kak KOMILIEKC HAYK O sKMBOM NpHUpoe
Buonorus xak KOMIUIEKCHas HayKa, METObl HAyYHOTO MO3HAHUS, UCTIOIh3yEeMbIE B OUOIOTHH.
Coepemenunvie nanpasnenus ¢ buonoeuu. Ponb Ouonoruu B GopMUPOBAHUN COBPEMEHHOM
HAYYHOH KapTHHBI MUPa, IPAKTUYECKOE 3HAUCHHE OMOJIOTHYECKUX 3HaHUH. buonornyeckue
CUCTEMBI KaK MpeAMET U3y4eHUs OMOJIOTHH.
CTpykTypHbIe U PyHKIHOHAIbHbIE OCHOBBI KU3HHU
MonexkynsapHble OCHOBBI kU3HH. Heopranuueckue BeniecTBa, ux 3HaueHue. Oprannyeckue
BelecTBa (yriaeBOIbl, JTUMHbI, OSIKH, HYKJICeHHOBBIE KUCIOTH, AT®) 1 ux 3Ha4ucHHE.
buononumepsl. /[pyeue opeanuueckue sewjecmsa knemxu. Hanomexunonozuu 6 ouonozuu.
Knerka — ctpykrypHas u QyHKIIMOHAIbHAS eJUHNULIA opraHu3ma. Llutonorus, MeTo sl
nuTosoruu. Posb Ki1eTouHOM TeoprH B CTAHOBIIEHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. Kietku npokapuot u 3ykapuoT. OCHOBHBIE YACTH U OPTaHOUIbI KIIETKH, UX
¢byukun. Ctpoenue u GyHKIIMH XpoMOcoM. Bupycel — HekiieTouHas (hopMa KU3HU, MEPBI
npoHIAKTUKN BUPYCHBIX 3a00JI€BaHUIA.
KuznenestenbHocts ki1eTku. [Inactuueckuii oomen. dotocunrtes, xeMocuHTe3. buocunres
Oenka. DHepreTruueckuii oOMeH. XpaHeHue, repeaada u peaan3alisi HacleACTBEeHHON
uHpopmanuu B kietke. [ enernyueckuii koa. I'eH, reHoM. I enomuka. Brusanue napxozentwlx
sewecms Ha npoyeccwvl 8 Kiemke. KieTounslil nuki: naTepdasa u nenenune. MUTo3 u Meio3, nx
3HaueHne. CoOMaTU4eCKHe U MOJIOBBIE KIETKH.
Opranusm
Opranusm — eauHoe nenoe. KuszHenesatenbHOCTh oprann3ma. OCHOBHBIE IIPOLIECCHI,
npoucxofsiue B opranusme. Perynsius GyHkiuil opranusma, romeocras.Pazmuoxxenue
oprau3MoB (Oecrosoe u mojoBoe). Crnocobwl pazmHodNCeHUs. Y pACMEHUL U HCUBOMHDBLX.
WuauBuayanbHoe pa3BuTHe opranu3Ma (ontoreHes). [lpuunHbl HapyleHui pa3BUTHSL.
PenpoykTBHOE 310pOBbE YEIOBEKA; IIOCIEACTBUSI BIUSHUS AJIKOT0JIsl, HIKOTUHA,
HApPKOTUYECKUX BEIECTB Ha SMOPUOHAIBHOE PA3BUTHE YeNIOBEKA. JKuU3HEeHHble YUKIIb PA3HBIX
epynn opeanuzmos. I'eHeTnKa, METO/1bl TeHEeTHKU. | eHeTHuecKast TEpMUHOJIOTUS M CUMBOJIMKA.
3akoHbl HacneACTBeHHOCTH ['. Menens. XpoMocOMHasi TEOpUsl HACIEACTBEHHOCTH.
Omnpenenenue nosa. CLenieHHOE C [10JIOM HaclieZloBaHue. | 'eHeTrka yenoBeka.
HacnenctBennbie 3a0051eBaHUs YeOBEKA U X MPEAyNPExKIeHNE. DTHUECKUE aCTICKTHI B
oOnactu MeaUIIMHCKOM reHeTuku. ['eHoTun u cpena. HenacneacrBeHHast U3MEHUHUBOCTD.
HacnencrBenHas nu3meHUMBOCTh. MyTanuu. MyTareHsl, MX BIMSHHUE HA 3JJ0POBbE YETOBEKA.
Jomectukanus u cenekuus. MeToasl cenekuu. buorexnonorus, e€ HanpaBIeHUs U
MIEPCIIEKTUBBI Pa3BUTHUS. buobezonacnocme.
Teopus 3BoJIOUNHA
Pa3BuTHe 3BONMIOIIMOHHBIX UAEH, 3BoMOLMOHHAs Teopus Y. Jlapeuna. CuHTETHYECKAs TEOPHS
sBoJItOIIMU. CBHUIETENHCTBA HBOJIIOLMH KUBOU MPUPOABI. MUKPOIBOJIIOLNS 1 MAKPOIBOIFOIHS.
Bupn, ero kpurepuu. [lonynsiuus — 3eMeHTapHas €JUHULA YBOIIONUH. J[BIKYILIUE CUIIBI
ABOJIIOLIMY, UX BIUsSHUE HAa reHo(oH nonynsuuu. Hanpasnenus somonuu. MuorooOpaszue
OpPTaHU3MOB KaK pe3yabTaT dBOMIONUH. [[pUHIUIBI KIaccuPUKaIUU, CUCTEMATHKA.
Pa3BuTne xu3Hu Ha 3emiie
['unotessl mpoucxoxAeHUS XU3HU Ha 3emiie. OCHOBHBIE ATalbl SBOJIIOLMHA OPraHUYECKOr0 MUpa
Ha 3emie. CoBpeMEHHbIE IPEJICTABICHUS O MPOUCXO0KIEHUU YeI0BeKa. DBOJIOLHUS YeJIOBEKa
(anTpormorenes). JIBrKkyIine CUIIBI aHTpoToreHe3a. Packl uenoBeka, UX MPOUCX0XKICHUE U
€MHCTBO.
Opranu3mbl 1 OKpPY:KAKIIAs cpeaa
[TpucniocoOneHust OpraHu3MoB K JEHCTBHIO dKoJIoTnYecKuX (pakTopos. buoreoneHos.
Dkocucrema. PazHooOpasue skocucteM. B3auMooTHOIIIEHUS TOMYISALUNA Pa3HBIX BUIOB B
skocucTteMme. KpyroBopoT BelecTB U MOTOK SHEPTUU B IKOCHCTEME. Y CTOMYMBOCTh U TMHAMUKA
skocucteM. [locnencTus BIUsSHUSA JEATEIbHOCTH YeJI0OBEKa Ha sKocucTeMbl. CoxpaHeHue
Omopa3zHo0Opa3us Kak OCHOBA YCTOMYMBOCTH SKOCHCTEMBI.
CrpykTypa 6uocgepbl. 3aKOHOMEPHOCTH CYLIECTBOBAHUS OMOC(hepBhI.



Kpyzoeopomwi ewjecms 6 buocgepe.

Pons yenoseka B Ouocdepe. 'mobanbHbIe aHTpOTIOTeHHBIC U3MeHEHUs B Onocdepe. [Ipodiemsl
YCTOMUYHBOI'O pa3BUTHS.

Ilepcnekmuswl pazsumus OUOI02UYECKUX HAVK.

I[IpumMepHbIii NepedeHb Ja00PATOPHBIX H MPAKTHYECKHX PadoT

Jla6. padota Ne 1 «YcTpolCTBO CBETOBBIX MUKPOCKOIIOB U TEXHUKA MUKPOCKOITUPOBAHUSI
Jla6. pabora Ne2 «Ob6Hapyx)eHue O0EIKOB, TUMUAO0B, YIIIEBOJOB U BUTAMUHOB B OMOJIOTMYECKHIX
00BEKTaxX»»

JIa6. pabota Ne 3 «KaTanmuTuueckasi akTUBHOCTb (DEPMEHTOB B JKUBBIX TKAHIX)»
Jla6.pabota Ne 4 «Du3HOIOTHUECKUE CBOMCTBA KJIETOYHONH MEMOpPaHb»

JIa6. pabota Ne5 «Ctpoenue kineTk. PazMepsl BHYTPUKIETOUHBIX CTPYKTYP»
JlaboparopHas pabota Ne6 «Onpenenenre HAIUYUS KaTanas3bl B AKUBBIX TKAHIX)»
[TpakTuyeckas padora «Pemenune 3a1a4 Mo MOJICKYJISPHON OMOJIOTHI

Jlaboparopnas padota No7 «OcoOeHHOCTH CTPOCHHS KIETOK IPOKAPUOT U DYKAPHOT»
JlabopaTtopHnast pabota Ne§ «MuUTO3 B KJIIETKaX KOPEIIKA JTyKa»

JlaGopaTtopHnas pabota Ne9 «HauanpHble cTamuu IpoOIeHUS SUIICKICTKN

JlabopaTtopuast paboraNe 10 «3yuyenue meito3a B MbUIbHUKAX IIBETKOBBIX PACTEHUM
JlaGopaTtopHnas pabotraNe 11 «Meio3 1 pa3BUTHE MYKCKHX MTOJIOBBIX KJIETOK
JlabopaTtopHnast pabota Nel2 «CriepMaToreHe3 u OBOreHes3»

JlaboparopHas pabota Nel3 «['eHOMHBIE U XPOMOCOMHBIE MYyTaLIUK»

Jlaboparopuas padota Nel4 «M3menuuBocTb. [locTpoeHre BapualimoHHOTO psja U
BapUAIMOHHON KPUBOI»

JlabopaTtopHnast pabota Nel5 «Kapuotun uyenoBeka. XpoMOCOMHBIE 00JI€3HU YETOBEKa»

IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI
OcBoenne yaeOHOTO npeamMeTa «bHoorus» Ha ypOBHE OCHOBHOT'O O0IIEro 00pa3oBaHHs

JOJIXKHO obecneunBaTh AOCTHIKCHUC CIICAYIOIIHUX JIMYHOCTHBIX, MCTAIIPCAMETHBIX U
MMpCaAMETHBIX O6p8.30BaTCJ'I]':>HLIX PE3YyJIbTATOB:

IIpenmMeTHBIMHU pe3yJIbTaATAMH OCBOCHHUSI BHIITYCKHUKAMU CTApIIEH LHIKOJIbI Kypca OMojioruu
0a30BOr0 ypOBHA SIBJISIOTCS:

1. B nosnasamenvroul (unmeniekmyanvHou) cghepe:

* XapaKTePUCTUKA COJIEPKaHUsl OMOJOTHYECKUX TEOPH (KJIETOYHAs, SBOTIOI[MOHHAS TEOPUS
Hapsuna); yuenus Bepraackoro o 6uocdepe; 3akoHoB MeHiens1, 3aKOHOMEPHOCTEH
M3MEHUYMBOCTH; BKJIaJ]a BBIJAIOUINXCS YUEHBIX B Pa3BUTHE OMOIOTHUECKON HAYKH;

* BBIJICJIEHUE CYIIECTBEHHBIX IPU3HAKOB OMOJIOTHUYECKUX O0OBEKTOB (KJIETOK: PACTUTENbHBIX U
JKUBOTHBIX, JOAJIEPHBIX U SACPHBIX, OJOBBIX U COMATUYECKUX; OPTaHU3MOB: OJTHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX; BUJIOB, DKOCUCTEM, OMOC(hEphI) U MPOIIecCCOB (0OMEH BEIIECTB, PAa3MHOKEHUE,
JIEJIEHNE KIIETKH, OIUIOJOTBOPEHHE, NIEHCTBUE NCKYCCTBEHHOIO U €CTECTBEHHOTO

0TOOPOB, POopMUPOBAHKE TPUCTIOCOOIEHHOCTH, 00pa30BaHKE BUIOB, KPYTOBOPOT BEIIECTB U
IpEeBpalleHHs SHEPTUH B SKOCUCTEMax U buocdepe);

* 00bsICHEHHE PO OMosIoruu B OPMUPOBAHUN HAYYHOTO MUPOBO33PEHMSI; BKJIa1a
O6uosornyeckux Teopuil B GopMupoBaHre COBPEMEHHOI eCTeCTBEHHO-HAyYHON KapTUHBI MHPA;
OTPULATENILHOTO BIMSHUS aJIKOT0JIsl, HHKOTHHA, HAPKOTUYECKUX BEILIECTB Ha pa3BUTHE
YeNIOBEeKa; BIMSHHUSA MYTareHOB Ha OPTaHU3M YelIOBEKa, IKOJIIOTUYECKUX (PaKTOPOB HA
OpTaHU3MBI; IPUYNH BOJIOIIUH, U3MEHSIEMOCTH BUIOB, HAPYIIICHUH pa3BUTHUSI OPTaHU3MOB,
HaCJIE/ICTBEHHBIX 3a00JI€BaHU, MyTallUi, YCTOHUYNBOCTH U CMEHBI SKOCUCTEM;

* IpUBEJICHHUE JOKA3aTeNbCTB (apryMEHTalUs1) €IMHCTBA )KMUBOW U HEKUBOM MPUPOJIBI, POACTBA
KHUBBIX OPraHU3MOB; B3aUMOCBSI3E€l OPraHU3MOB U OKpYXKaroIlel cpeibl; He0OXOAUMMOCTH
COXpaHEeHUsI MHOT000pa3us BUOB;

* YMEHHUE MOJIb30BATHCS OMOJIOTHUECKON TEPMUHOIOTHEH U CUMBOJIMKOM;

* pelIeHHe JIEMEHTapHbBIX OMOJIOTHYECKHUX 33]1a4; COCTABIIEHUE DJIEMEHTAPHBIX CXEM
CKPEIIMBAHUS U CXEM IEPEHOCa BEIIECTB M SHEPTHH B IKOCUCTEMAaX (UMM MUTaHUsA);



* onucaHue oco0elt BUAO0B M0 MOP(OIOTHIECKOMY KPUTEPHIO;

* BBISIBJIEHUE U3MEHUYUBOCTH, MPUCIIOCOOIEHUI OPraHu3MOB K cpesie 0OUTaHusl, HCTOYHHUKOB
MyTareHOB B OKpY’Karollel cpeie (KOCBEHHO), aHTPOIIOTE€HHBIX U3MEHEHHH B 3KOCHCTEMAX
CBOEH MECTHOCTH; U3MEHEHUH B HIKOCHCTEMAaxX Ha OMOJIOTHYECKUX MOJIETISX;

* cpaBHEHHUE OMOJIOTHYECKUX 00BEKTOB (XUMHUECKUI COCTAB Tell )KUBOI U HEKUBOU MPUPO/IHI,
3apoAblIlIa YEJIOBEKA U IPYTUX MIIEKOMUTAKOUIUX, IPUPOIHBIE 3KOCUCTEMBI U arpOIKOCUCTEMBI
CBOCH MECTHOCTH), TIPOIIECCOB (€CTECTBEHHBIN U NCKYCCTBEHHBIA OTOOPHI, TTOJIOBOE U OECIIONoe
pa3MHOKeHue) U (popMyITHMPOBKA BEIBOJIOB HA OCHOBE CPAaBHEHUSI.

2. B yennocmmuo-opuenmayuonnoii cgepe:

* QaHAJIU3 U OLIEHKA PA3JIMYHBIX TUIIOTE3 CYILIHOCTH KU3HHU, TPOUCXO0XKICHHUE YEIOBEKa U
BO3HMKHOBEHUE JKU3HU, INTOOATBHBIX KOJOTMYECKUX MPOOIeM U IyTel UX pelieHus,
MOCIEACTBUIM COOCTBEHHOM JIeATENHHOCTH B OKpY’Kalollell cpezie; Ouonornyeckoit nupopmanuu,
I10JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB;

* OIIEHKA ATHYECKUX aCIEKTOB HEKOTOPBIX HCCIEA0BaHUN B 0071aCTU OMOTEXHOIOTHH
(KJIIOHMPOBaHUE, UCKYCCTBEHHOE OIUIOAOTBOPEHUE, HAIIPABIEHHOE N3MEHEHUE T€HOMA).

3. B cghepe mpyoosoii oesmenvrocmu:

* OBJIAJICHUE YMEHUSIMH 1 HABBIKAMU IIOCTAHOBKU OMOJIOTHYECKUX HKCIIEPUMEHTOB H
00BSICHEHUS UX PE3YyIbTATOB.

4. B chepe puzuueckou oesmenvHocmu.

* 00ocHOBaHHE U COOMIOICHIE Mep MPOPUIAKTUKY BUPYCHBIX 3a00JI€BaHU, BPEAHBIX IPUBBIUEK
(xypeHue, ynorpeOaeHIe aaKoroisl, HApKOMaHHUsl); IPABUJI IOBE/ICHUS B OKPYKAIOILIEH cpeJie.

MeTtanpeaMeTHBIMH pe3yJIbTATAMH OCBOCHMUSI BBIITYCKHUKAMU CTaplLIei IKOJIbI 6a30BOr0
Kypca OMOJIOTHH SBIISIOTCS:

1) oBitageHue COCTABISIONIMMY UCCIIEAOBATENIHCKOM U IPOEKTHOM JAEATEIEHOCTH, BKIFOYast
YMEHUS BUJETh NPOOJIEMyY, CTaBUTh BOIIPOCHI, BBIIBUTaTh THIIOTE3bI, AABATh ONPEICICHUS
HNOHATHUAM, KIIaCCU()UIIUPOBATh, HAOIIOIATh, TPOBOIUTH SKCIIEPUMEHTHI, IENIaTh BHIBOJIBI U
3aKIIIOYEHUs, CTPYKTYpUPOBATh MaTepuall, O0bICHATh, 10OKa3bIBaTh, 3aLIUILATh CBOM UJIEH;

2) ymenwust paboTath C pa3HBIMH HCTOYHHKAMH OHOJIOTHYECKON HH(OPMAINK: HAXOAUTh
OuosornyecKkyro HH(GOPMAIUIO B pa3IMYHbIX HCTOYHUKAX (TEKCTE yueOHUKA, HAYYHO-
HOMYJISIPHOM JIuTEpaType, ONOIOrMYECKUX CIIOBapsAX U CIIPAaBOYHUKAX ), aHATU3UPOBATh U
OLIEHUBATh HH(OPMaIHIO, TPe0OPa30BbIBATE HHPOPMALIUIO U3 OJHON (GOPMBI B IPYTyIO;

3) cnocoOHOCTH BBIOMPATH LIEJIEBBIE M CMBICIIOBbIE YCTAHOBKH B CBOUX JIEHCTBUAX M MOCTYIKAX
10 OTHOLIEHMIO K KMBOW IIPUPOJIE, CBOEMY 370POBBIO U 3J0POBbIO OKPYKAOLIUX;

4) yMeHUs aJIeKBaTHO MCIOJIb30BaTh PEUYEBbIE CPEJCTBA /ISl IUCKYCCUU M apryMEHTAIUK CBOEH
NO3MIINHU, CPABHUBAThH Pa3HbIE TOUKHU 3PEHUS, ApTyMEHTHUPOBATh CBOIO TOUKY 3pEHUS, OTCTauBaTh
CBOIO MO3ULIHIO.

JlesarenbHOCTh 00pPa30BaTENBHOTO YUpEXkACHUs 0011ero oopazoBaHus B 00y4yeHHH OMOJIOTHU B
CpeIHeH IIKoJIe JOKHA OBbITh HAallpaBJIeHa HA JOCTHKEHHE 00yJaroIUMUCS CIETYIOIIX
JIMYHOCTHBIX Pe3yJIbTATOB!

1) peanu3anuu 3TUYECKUX YCTAHOBOK MO OTHOLIEHHUIO K OMOJIOTMYECKUM OTKPBITHUSM,
UCCIIEIOBAaHUSM U MX pe3yJIbTaTaMm;

2) npu3HaHUS BBICOKOM IEHHOCTH KU3HHU BO BCEX €€ MPOSIBICHUSIX, 37J0POBbsI CBOETO U IPYTUX
Jro/IeH, pean3alui yCTaHOBOK 3JI0POBOT0 00pasa sKHU3HHU;

3) chpopMUPOBAHHOCTH [TO3HABATEIBHBIX MOTHUBOB, HAIIPABJIEHHBIX Ha MOJIYYEHHE HOBOTO
3HaHUS B 00JaCTH OMOJIOTUH B CBSI3M ¢ OyayIeit npodeccuoHanbHOM NesITeNbHOCThIO WU
OBITOBBIMU MTPOOJIEMaMH, CBSI3aHHBIMH C COXPaHEHHEM COOCTBEHHOTO 3710POBbSI U
HKOJIOTNYECKOH OE30I1aCHOCTH.

B pesyabTare usydenus yueOHoro npeamera «buosiorusi» Ha ypoBHe cpeaHero o0uero
00pa3oBaHusl BBINNYCKHUK HA NPO(UILHOM YPOBHE HAYUHTCS:

— OLIEHUBATh POJIb OMOJIOTMYECKUX OTKPBITUN M COBPEMEHHBIX MCCIIEI0BaHUI B Pa3BUTHH HAYKU
U B IPAKTHUYECKON JAEATEIbHOCTH JIIOJIEH; — OLIEHUBAThH POJIb OMOJIOTHHU B POPMUPOBAHUH
COBPEMEHHOM Hay4yHOU KapTUHBI MUpPA, IPOTHO3UPOBAThH NEPCIIEKTUBBI PA3BUTHS OMOJIOTHH;



— yCTaHABJIMBATh M XapaKTEPU30BaTh CBSA3b OCHOBOIIOJIATAOIINX OMOTOTHUECKUX TOHATHH
(kJIeTKa, OpraHu3M, BUJI, SKOCHCTeMa, Onocdepa) ¢ OCHOBOMOIATAIOIIUMHI MOHATHIMHA JPYTHUX
€CTECTBEHHBIX HaYK;

— 000CHOBBIBaTh CUCTEMY B3IJISI0B HA KUBYIO PUPOY U MECTO B HEHl UeT0oBeKa, MPUMEHSS
OMOJIOrMYECKUE TEOPUH, YUEHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh T'PAaHUILIBI UX
MPUMEHUMOCTH;

— IPOBOJIUTH y4EOHO-UCCIIEIOBATEIBCKYIO ICATEILHOCTD 1O OMOJIOTHUH: BBIIBUTATh TUIIOTE3HI,
IUTAHUPOBATh paboTy, OTOMPATh U MPeoOPa30BLIBATh HEOOXOAUMYIO HH(GOPMAIUIO, TPOBOJAUTH
AKCIIEPUMEHTHI, THTEPIPETUPOBATH PE3YJbTATHI, 1€7aTh BHIBOABI HA OCHOBE IMOJYyUYE€HHBIX
pe3yNbTaTOB,;

— BBISIBJIATH U 00OCHOBBIBATH CYIICCTBECHHBIE OCOOCHHOCTH Pa3HbIX YPOBHEHW OpraHu3aluu
KU3HU;

— yCTaHABJIMBATh CBSI3b CTPOCHUS M (PYHKIIUN OCHOBHBIX OMOJIOTHYECKIX MAaKPOMOJIEKYJ, HX
POJIb B IIpOIECCcax KIETOYHOIO METabonn3Ma;

— pewaTh 3a7a4M Ha onpeaesieHue nocieaoBarenpbHoctd Hykineotnaos JJHK u MPHK,
antukonoHoB TPHK, nocnenoBarensHOCTH aMUHOKHUCIIOT B MOJIEKYJIe OeKa, IPUMEHSS 3HAHUS
0 peaKkIUsX MaTPUUYHOTO CHHTE3a, FTEHETUYECKOM KOJI€, MPUHIIUIE KOMIUIEMEHTapHOCTH;

— JIeTIaTh BBIBOJBI 00 M3MEHEHUSIX, KOTOpPbIE MPOU30UIYT B MPOLECCaX MAaTPUUYHOTO CHHTE34, B
Clydae U3MEHEHUs MOCIIeI0BATENbHOCTH HyKJIeoTH10B JIHK;

— CpaBHUBATH (Da3bl AeNeHUs KISTKHU; pelaTh 3a/1a4y Ha ONpeielieHue U CpaBHEHUE KOJINYECTBA
reHetTudyeckoro marepuana (xpomocom u JJHK) B kmeTkax MHOTOKJIETOYHBIX OPraHU3MOB B
pa3HbIX (azax KIETOYHOTO IHKJIA,;

— BBISIBJISATH CYIIECTBEHHBIC MPU3HAKA CTPOCHUS KJIETOK OPraHU3MOB Pa3HbBIX I[APCTB KUBOM
MPUPO/IbI, YCTAHABIMBATH B3aMMOCBSA3h CTPOCHUS U (DYHKIUI YacTel U OPraHOMI0B KIIETKU;

— 00OCHOBBIBATh B3aUMOCBSI3b TUIACTUYECKOTO M SHEPTETHIECKOr0 0OMEHOB; CPaBHUBATH
MIPOLIECCHI TTACTUYECKOTO U SHEPTeTHIECKOr0 0OMEHOB, MPOUCXOASIINX B KJIETKAX YKUBBIX
OpraHU3MOB;

— OIPEAETSATh KOJIMYECTBO XPOMOCOM B KJIETKaX PaCTEHUN OCHOBHBIX OTJEIIOB Ha Pa3HbIX
JTanax >KU3HEHHOIO [IUKJIa;

— CpaBHUBATh pa3HbIe CIIOCOOBI PA3MHOKEHUSI OPraHU3MOB;

— XapaKTepHU30BaTh OCHOBHBIE ATAITbl OHTOT€HE3a OPTraHNU3MOB;

— pelaTh reHeTHYeCKHE 3aJ1a4M Ha AUTUOPUIHOE CKPEIIUBAaHUE, CIIETNIEHHOE (B TOM YHCIIE,
CLIETUIEHHOE C MI0JIOM) HaclleJ0BaHUe, aHAIM3UPYIOLIee CKpEIMBaHKe, TPUMEHSISI 3aKOHBI
HACJIEJCTBEHHOCTH M 3aKOHOMEPHOCTH CLETNIEHHOTO HACJIEeI0BAHHUS;

— pacKpbIBaTh MPUYMHBI HACJIEICTBEHHBIX 3a00JIEBaHUI, ApTyMEHTHPOBATh HEOOXOUMOCTH MEP
MpenynpexIeHUs TaKuX 3a00IeBaHMIA;

— BBISIBJISITH PUYUHBI U CYIIECTBEHHBIC MPU3HAKUA MOJAU(PUKAIIMOHHON U MYTAaIlTHOHHON
U3MEHYUBOCTH; 0OOCHOBBIBATH POJIb U3MEHUYUBOCTH B €CTECTBEHHOM U UCKYCCTBEHHOM OTOOpE;
— 000CHOBBIBaTh 3HAUEHHE PA3HBIX METOJOB CEIEKIUHU B CO3JIaHUU COPTOB PACTEHUH, IIOPOJ
’KUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

— XapaKkTepu30BaTh (HAKTOPHI (IBMKYIIHE CHIIBI) BOJIOIIHH;

— XapaKTepHu30BaTh MPUYUHBI K3MEHYUBOCTH 1 MHOTOOOPa3usi BUIOB COTTIACHO CHHTETHUECKOM
TEOPUH IBOJIIOLINN;

— XapaKTepHU30BaTh MOMYJSALNIO KaK €IMHUILY IBOJIFOLIMHU, BUJ KAK CUCTEMATUUYECKYIO
KaTEropHuIo U KaK pe3yJbTaT 3BOIIOLUY;

— YCTaHABJIMBATh CBSI3b CTPYKTYPBI U CBOMCTB 3KOCUCTEMBI;

— COCTaBJISITh CXEMBI IIEPEHOCA BEIIECTB M SHEPTHH B IKOCUCTEME (CETH MUTaHU),
MPOTHO3UPOBATH MX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHHS (PaKTOPOB CPEIbI;

— apTyMEHTHUPOBATh COOCTBEHHYIO IMO3HUITUIO 110 OTHOIIEHHUIO K IKOJIOTHYECKUM TTpodIeMaM 1
MIOBEJICHNUIO B IPUPOJHOM CPEIIE;

— 000CHOBBIBaTh HEOOXOIUMOCTh YCTOWYMBOTO Pa3BUTHSI KaK yCIOBHSI COXpaHeHUs: buocepsl;
— OLIGHUBATh MPAKTHUYECKOE M STUYECKOE 3HAYCHHE COBPEMEHHBIX HCCIIeIOBAHUN B OMOIOTHH,
MEUIINHE, YKOJIOTHH, OMOTEXHOJIOTHH; 0OOCHOBBIBATH COOCTBEHHYIO OIICHKY)



— BBISIBJISITH B TEKCTE OMOJIOTMYECKOTO COAECP KaHuUs MPOOIeMy U apryMEHTHUPOBAHHO €&
OOBSICHSTE;

— MPECTABIATH OMOJIOTHYECKYIO HH(OpMAINIO B BHJIE TEKCTA, TAOIUIIBI, CXEMBI, rpaduka,
JarpaMMBl U JIe1aTh BbIBOJBI HA OCHOBAHUU IPEICTaBIECHHBIX IaHHBIX; IPE0OPa30BLIBATH
rpaduk, TabnuIly, TUarpaMmy, CXeMy B TEKCT OMOJIOTHYECKOTO COACPKAHUS.

BbInycKHUK HA NPOQUIBLHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUTHCS:

— OpPraHU30BHIBATh U MPOBOAUTH MHANBUIYAIBHYIO HCCIIEIOBATEIBCKYIO IEATEIBHOCTD IO
Ouostoruu (Uiau pa3zpadaTeiBaTh WHIUBHUIYATBHBIA MPOEKT):

BBIJIBUTATh TUIIOTE3bI, IUIAHUPOBATH paboTy, OTOMpaTh U MPeoOPa30BHIBATH HEOOXOAUMYIO
UH(POPMALINIO, TPOBOJAUTE HKCIIEPUMEHTBI, UHTEPIPETUPOBATh PE3YJIbTAThI, J€JIaTh BHIBOJIbI HA
OCHOBE IOJIyYCHHBIX PE3YJIbTaTOB, IPEACTABIATH IPOAYKT CBOMX MCCIICIOBAHMIA;

— MPOTHO3UPOBATH MOCJIEACTBUS COOCTBEHHBIX UCCIEJOBAHUMN C yUETOM 3THYECKUX HOPM U
HKOJIOTHYECKUX TPeOOBAHUN;

— BBLICIATH CYLLIECTBEHHbIE 0OCOOEHHOCTH KU3HEHHBIX IIUKJIOB IPEACTaBUTENCH pa3HbIX OTIEI0B
pacTeHH U TUIIOB KUBOTHBIX; H300paXKaTh [UKJIBI PA3BUTHUS B BUJIE CXEM;

— aHAJIM3UPOBATh U UCIIOJIb30BaTh B PELICHUN YUeOHBIX U UCCIIEA0BATEIbCKUX 3aa4
UH(POPMALIHIO O COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTHH, MEIUIIMHE U SKOJIOTHH;

— apryMeHTUPOBaTh HEOOXOAMMOCTb CUHTE3a €CTECTBEHHO-HAYYHOI'0 U COLIMOTYMaHUTAPHOIO
3HAHUS B 110Xy HHPOPMALMOHHON WBUIIN3ALINY;

— MOJEIMPOBATh U3MEHEHHUE SKOCUCTEM I10]] BIUSIHUEM Pa3IMYHbIX TPy (HaKTOPOB
OKpY’KalOMIeH Cpebl; BBISABISATH B IMPOIECCE UCCIIEI0BATEIBCKON AEITETbHOCTH TOCIEICTBHS
AHTPOIIOT€HHOI'0 BO3/IEHCTBHSI HA 3KOCUCTEMBI CBOETO PETHOHA, ITpeularaTh CocoObl CHIYKEHUS
AQHTPOIIOTEHHOT'O BO3/ICHCTBHSI HAa SKOCHUCTEMBI

— MCII0JIb30BaTh IPUOOPETEHHBIE KOMIIETEHIIMU B IPAKTUYECKOH 1€ TEIbHOCTH U IOBCEAHEBHOM
YKU3HU, JJIs1 IPUOOPETEHMsI OIBITA eI TEIbHOCTH, IPEAIIECTBYIOLIEH MpodeccuoHalIbHOM, B
OCHOBE KOTOPOH JIEKHUT OUOJIOTUS KaK y4eOHbIN MpeaMeT



TEMATHUYECKOE IINIAHUPOBAHUE

Ne | HanmeHoBaHMe pa3ieioB U TeM KoanuecrBo yacos Hdara Busl nesitesbHOCTH Buspl, JJ1eKTPOHHbIE (LU POBbIE)
n/n | NporpaMmbl U3YYeHHS hopmbl o0pa3oBaTesibHbIE pecypehbl
BCEro | KOHTPOJIbHBIE | MPAKTUYECKHE KOHTPOJIst
padoTsl padoTsl
1. Beenenue 3 0 0 OmnpenenstTe 3HaYeHNUE OHOJIOTHYECKUX 3HAHUH B IIncemennBIi ﬁgggﬁzﬁﬂeﬁjﬁeﬂ?o“aﬂ mwona, URL,
COBpeMeHHOH xu3HH. OLeHUBATh POJIb OUOIOrHYIECKOi KOHTPOTIB; Eiast Kosex s 1HdPOBBIX
HAaYyKHU B )KU3HU 06IHCCTBa. 00pa3oBaTeNbHBIX PECYPCOB,
URL, http://school-collection.edu.ru/;
BHpTyaJ’IBHa}I 06pa3013aTenBHas{
naboparopust, URL,
http://www.virtulab.net/;
Undoypok, URL, https://infourok.ru/.

2 [PA3ZJIET L. BrisBiATh CylliecTBEHHBIE HpH3HaI§H CTPOEHUS KIIETOK RE R —— E&;Z'y;?rcel;ﬁﬂe?jieﬁflpomaﬂ wkona, URL,
BEUOJIOTMYECKUE OPraHn3MOB Pa3HbIX HAPCTB XXUBOU IIPHUPOABI. OreHrBaTh KOHTpOJIb; E;uxmlasl KOJIIJIeK.um} L POBHIX
CHICTEMBI: KJIETKA, OB BOJBI U APYTUX HEOPraHUYECKUX BELIECTB B 0GpA30BETENBHBIX PECYPCOE,
OPI'AHUBM. JKHU3HCACATCIIBHOCTU KIICTKHU. I/I306pa)KaT]) MPUHOUITHATIBHOC URLyhttp://schoo].cd|ecti0nledulru/;

CTPOEHUE AMUHOKHUCIIOT U NENTUIHON CBA3H. BupryanbHas o6pasoBatenbHas
(VS Spp—— w o XapakTepu30BaTh CTPOEHHE U QYHKIMU OEIKOB. ﬁ?tg?ﬁmzirﬁat’.net/'
3 YcraHaBaMBaTh CBSI3b MEXY CTPOCHUEM MOJIEKYJT o
Wndoypok, URL, https://infourok.ru/.
YTICBOIOB M BEITIOHAEMBIMU UMH (DYHKIHASIMH.
YcraHaBaMBaTh CBSI3b MEXY CTPOCHUEM MOJIEKYJT JIMITUI0B
Y BBIIOJHSIEMBIMHA UMH QyHKIHAMU. 1306paxars
NPUHIUIIHAILHOE CTPOEHNE HYKIEOTUIOB U
dhochoaushupHOii CBA3U. XapakTepru30BaTh CTPOCHHUE U
(bYHKIIIHM HYKIEMHOBBIX KHCIIOT.

3 |KiteTouHble CTPYKTYPHI H HX | 8 0 3 BrigensaTe cyliecTByromue Opu3HAKU CTPOEHUS KIETKH. | [TycpmeHnEi E§C§322§ﬁﬂe3ﬁe:&P0HHaﬂ uikona, URL,

DyHKIMH Paznudare Ha TaOMMIaX M MHKpOIIpENapaTax YacTH MU | KOHTPOMb; ps: SR

opraHoMisl KJIETKH. Pa3nauuare Ha Tabmumax u
MHKpOIIpenapaTax 4acTH M  OPraHOMJBl  KIETKH.
[Tonnmarp opraHuzanuio OMOJIOTMYECKOH MEMOpaHBI H
pasnInuaTh BHIBl TPaHCIOpPTa BEIIECTB 4Yepe3 Hee.
XapakTepu3osarb IMPOLECCH 3HA0- U HK30LUTO3A.
YcraHaBiauBaTh CBSI3b MEXKJAY CTPOCHHEM W (YHKIHSIMHU
MeMOpaHHBIX 1 HEMEMOPaHHBIX OpraHell KJISTKH.

Enunas xonnexuus nudpoBbeix
00pa3oBaTENbHBIX PECYPCOB,
URL,http://school-collection.edu.ru/;
Buptyanbsnas o0pa3oBarenbHas
naboparopust, URL,
http://www.virtulab.net/;

HNudoypok, URL, https://infourok.ru/.



https://infourok.ru/
https://infourok.ru/
https://infourok.ru/

OOecnieueHne KIETOK U

Poccuiickas anexkrponHas mkona, URL,

» 7 OOGOCHOBBIBATh B3aMMOCBSI3b MEXKY IJIACTHUESCKUM U IucpmeHHbIi hittps://resh.edu.ru/:
OpraHn3MOB SHEprueH 9HepreTudeckuM ooMeHamu. CpaBHHBATH IIPOLECCHI KOHTPOIL; EJIMHas KoAIeKIs HHdpoBbIX
SHEPreTUYCCKOTO U TIACTHYSCKOTO OOMEHOB, TIPOUCXOISIINX 06pa3oBaTeNBHBIX PECYPCOB,
B KJICTKaX JXMBBIX OPTaHU3MOB. URL,,http://school-collection.edu.ru/;
Bupryansnas oOpa3oBaTenbHas
naboparopust, URL,
http://www.virtulab.net/;
HNudoypoxk, URL, https://infourok.ru/.
HacrexctBeHHast vHpOpMAanus | 15 VYcranaBnmuBaTh cBsI3b Mexay crpoeHreM Moiekylt JIHK # | ucpvennsii | POCCHicKas anektponnas mrorna, URL,
1 peanusanus eé B KIeTKe PHK u BbINOMHAEMBIMU UMHU GYHKIMAMU. IIpe1OCTaBIATE | konTpons; https://resh.edu.ru/;
Enunast komnexuus uadpoBbx
TIPUHITUIIBI 3aITUCH, XPaHEeHHUSI, BOCIIPOU3BEICHNU, 0BpA3OBATENHHEIX PECYPCOB,
Tepeavy U peanu3anueii TeHeTHIeCKoW nH(popMannuu B URL,http://school-collection.edu.ru/;
JKUBBIX cucTeMax. PemaTe 3amaun Ha OIIPEACIICHUE BuptyanbHas o6pa3oBarenbHast
HOCIen0BaTeNbHOCTH HykiIeoThaoB JHK u MPHK, sraboparopus, URL,
antukononoB TPHK, mocieoBaTe IbHOCTH aMUHOKHUCIIOT B http:/www.virtulab.net/,
MOJIEKyJIax OEJIKOB, MPUMEHsISI 3HAHHSI O TIPUHITUIIC Hugoypok, URL, https://infourok.ru/.
KOMIUJIEMEHTaAPHOCTH, PEAKLHIX MATPUIHOTO CUHTE3a U
TEHETHYCCKOM Kojle. FIMeTh mpejcTaBiacHUE O Crocobax
repesayu BUPYCHBIX MHOEKIMH U Mepax Npo(UIaKTHKH
BUPYCHBIX 3a00sieBaHuii. OI[eHUBATh MEPCIICKTUBBI
TeHHOW M KJICTOYHOW MHKEHEPHUU.
VIHAMBHIYQIILHOE PAsBUTHE U | 17 OOBSICHATD, B YEM 3aKJIFOYAIOTCI 0COOEHHOCTH Tecruposanue Pocenitcras onexrponnas uona, URL,

[Pa3MHOXCHHUEC OPraHNu3MOB

OPTraHM3MEHHOTO YPOBHSI OPraHHU3alMK JKU3HH, & TAKKe
OJJHOKJICTOYHBIX, MHOT'OKJICTOYHBIX WU KOJIOHHAJIbHBIX
opranu3mMoB. CpaBHMBaTh OCOOCHHOCTH Pa3HBIX CIIOCOOOB
Pa3MHOKEHHS OpPraHM3MOB. XapaKTepu30BaTh OCHOBHbIE
9Tamnbl OHTOreHe3a. OnpenesnsiTh, Kakoii HAbop XPOMOCOM
COZEPIKHUTCS B KJIETKaX paCTCHUH OCHOBHBIX OT/IEJIOB Ha
Pa3HbIX 3Tanax >KU3HEHHOTo nukia. M300paxaTs MUKIIBI
pa3BUTHs OPraHU3MOB B BHJE cXeM. Pemars 3aiaun Ha
MIOJICYET XPOMOCOM B KJIETKaX MHOTOKJIETOYHBIX OPTaHU3MOB
B Pa3HbIX (ha3ax MUTOTHYECKOTO IUKJIA. | OTOBUTH U
OITUCHIBATH MUKPOIIPEIapaThl KJIETOK Mpe/ICTaBuTeNeH
pasHbIX mapcTB (bakTepuii, HHOY30pHiA, TyKa U Jp.)

https://resh.edu.ru/;

Enunas xomnexuus uugpoBbix
00pa3oBaTeNbHBIX PECYPCOB,
URL,http://school-collection.edu.ru/;
Buptyanbsnas o0pa3oBarenbHas
nadopatopusi, URL,
http://www.virtulab.net/;

HNudoypok, URL, https://infourok.ru/.



https://infourok.ru/
https://infourok.ru/
https://infourok.ru/

OneHnBaTh  poONlb, KOTOPYIO  CBHITPAJId  3aKOOHBI

Poccuiickas anexkrponHas mkona, URL,

7 |Pazgen II. OCHOBHBIE TTuckmenHbIi https://resh.edu.ru/;
BAKOHOMEPHOCTU HacJI€AOBaHUs, OTKPBITbIC FperopOM Menpnenem, B | koHTpons; Emas KOJIJIeKIIPIS; Uy
HACJIEJJCTBEHHOCTH U Pa3BUTHH T'€HETHKHU, CETICKI[U M MEAUIINHEL 0B pa3oBATEBHbIX PECYPCOB,
M3MEHUYNBOCTHU OODBACHSATD, NPH KAKUX YCIOBUSX BBINOJHAIOTCS 3aKOHbI URL,http://school-collection.edu.ru/;
OCHOBHBIE 3aKOHOMEpHOCTH MeH}JeJ‘IH. OOBACHATE l'IpI:I‘{I/IHI;I U 3aKOHOMCEPHOCTU Buptyanbnas o0pa3oBareibHas
BIICHMH HACIIEACTBEHHOCTH " . HaclleZoBaHud 3a00J€BaHUM, CLEINIEHHBIX C  IOJOM. E?tGéﬁmcirﬁall_;neﬂ'

CoCTaBNATh CXEMBbl CKpeIlMBaHHs. [LIaHHpPOBAaTH | P ' e
MPOBOAUTh  TCHETHYECKHE  OKCIEPHUMEHThL.  Pemath Hndoypok, URL, https://infourok.ru/.
TeHEeTHYECKUE 3ala4H.

8  |OCHOBHbBIE 3aKOHOMEPHOCTH | 8 0 OOBSICHITh, KaK BO3HHKAIOT HOBBIC NPU3HAKM WM MX | Tectnposanie E&C(s:'y;?r:l;ﬁﬂe?jﬁeﬂ?o“aﬂ uikona, URL,

Ny —— HOBbIE  COUCTAHMS. OOBACHITD BOKHCHIINE  PasIHIHs Eufu-;aﬂ ek 1 poseix
HACJICJICTBEHHOW M HEHACJICACTBEHHOW H3MEHYHBOCTH. oBpA3OBATENHHbIX PECYpCOs,
PaznnuaTh 0COOCHHOCTH HaciieTOBaHHS COMaTUYECKHUX U URL http://school-collection.edu.ru/;
reHepaTHBHBIX MyTalui. OOBACHATD, KaKue Bupryanbnas obpazoBatenbHas
MpeuMyIIecTBa JUISl KCCICAOBAHUS POJCTBA Pa3HBIX naboparopus, URL,
BUIOB uMeeT mutoxoHapuansHas JJHK mo cpaBHeHUIO C http://www.virtulab.net/,
SIIEPHOM. Crpoutsb BapUAIMOHHYIO KPHUBYIO Hugoypok, URL, https://infourok.ru/.
W3MEHYMBOCTH U3y4aeMOro MpU3HaKa.

9 |[[eHeTHYECKHE OCHOBHI 6 0 OOBACHATD OCHOBHBIC 3aKOHOMEPHOCTH | [Tychmermsbiit EOCC_P;;“ICK;W ZHCKT/I_)OHHM mkona, URL,

HHBHTYITBHOTO PA3BHTHS (YHKLMOHMPOBAHMS TI€HOB B XOJ€ MHAUBUAYAIbHOTO | KOHTPOIE; Et;iia;ezoﬁ?leli;is; -
pa3BuTHs. PacunTHIBaTH  BEpOSATHOCTH  IIOABJICHHSA B oBpA3OBATETHHbIX PECYPCOs,
NOTOMCTBE  HACJICICTBCHHBIX  OOJE3HeH Hcxomsd U3 URL http://school-collection.edu.ru/;
MCHEHTPAHTHOCTH T€HOB, OTBETCTBEHHBIX 3a pa3BUTHE Bupryansnas obpazoBatenbHas
6oJIe3HH. OOBSICHATD OUONIOrU4eCcKuit CMBICIT naboparopus, URL,
3aIpOrpaMMHUPOBAHHHEIX MepecTpoek reHoma. OOBACHATS, http://www.virtulab.net/,
B  KakhX  00JacTaX  YeJIOBEYECKOW  JAEeATEIbHOCTH Hndoypox, URL, https://infourok.ru/.
HCTIONB3YIOTCS XHMEPHBIE W TPaHCTEHHBIE OPTaHU3MBI.
IIpennarate TruUNoOTE3bl HAa OCHOBAHMM  IIPEAJIOKEHHOM
nHpOpPMALUU o pe3yJsbTarax OHMOIOTHYECKUX
9KCIICPUMEHTOB.
10 |[[eHeTHKA YeToBeKa 8 0 PackpbiBaTh NPUYMHBI HACIEICTBEHHBIX M BPOXKIEHHBIX | Tecrupopanme | L OCCHicKan anextpontas ukona, URL,
3a00IeBaHNi, OOBACHATH BO3MOXHOCTh U HEOOXOIUMOCTH https:/resh.edu.ru/;
Enunas xonnexuus nudpoBbeix
UX TPEAyNpEeKACHHUS, a TaKKe HEKOTOpPBIE CIOCOOBI HX oBpA3OBATEMHHHIX PeCypCOs,
neyeHus. OLCHUBAaTH POJIb  COBPEMCHHBIX  METOZOB URL http://school-collection.edu.ru/;
U3YYCHUS] TCHETHKH YEJIOBEKA B YCTAHOBJICHUH INPUYUH BupTyansnas o6pasoBatensHas
HACIICJICTBEHHBIX U BPOXKICHHBIX 3a0o0eBanuii. CpaBHHBATH naboparopus, URL,
reHETHYECKHE, LHUTOJIOTHYECKHE, bu3nveckue U hitp://www.virtulab.net/
CEKBEHCOBBIE KapThl. OOBSICHATD OIIACHOCTh Hngoypok, URL, https://infourok.ru/.
OIM3KOPOACTBEHHBIX OPAKOB.
11 |UTOrO: 102 14



https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBS3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
buonorus. 10 knacc: yue6. /s obuieoOpazoBarenbHbIX OpraHu3aiuii: yriayos.yposens/JI.B.Beiconikas uap.;
nox pex B.K.Illymuoro u I''M. Ipimmnna. — M.: ITpocsenienue, 2020

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
®omuna T.T buonorus. Metoauueckue pekomeraanuu. 10-11 kin.: yueb.mocobue ams
o0meobpaszoBar.opranu3aiuii: yriayonéunsiii ypoens/ T.T.@omuna.M.: [IpocBemenue, 2017.
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMTPOLHECCA YYEBHOE OBOPYJIOBAHHE

Komnerorep
[IpoekTop
OKkpaH
Kosnonku

OBOPY/IOBAHME JUISI IPOBEJIEHUS JIABOPATOPHBIX, TIPAKTUYECKNX
PABOT, IEMOHCTPALIAI

Harnsgasie mocooust
Muxkpockorn

Pyunas nyna

Habop nns MukpockonupoBaHus
['epbapuu pacteHuit

Bnaxxnble npenaparbl ;KUBOTHBIX

HabGops! Mukpomnpemnaparos



