MyHununajibHoe 00meodpa3oBaTe/ibHOe Ka3eHHOE YIPEKACHHE
MasmHOBCKAas cpeHss o0meobpasoBaTe/ibHas MK0JIA

«PaccmMoTpeHO» «CornacosaHo» YTBepaeHa
3amecTuTeneM QJHPEKTOpa JlupexTop WKOJBI

Ha 3aceqaHMu Mertoauueckoro cosera MOKY 1o VBP

Manusrosckoi COLLI ~% — Menbuukosa A.E.
il

[Tpotokon Ne 1 —— . Commmont [lpukaz Ne_ 749

or«d9» o0& 20LL.

- « L9» ©f 20&x OT «LI» _OoF 2042

TOUKA ’,‘_.on_.h

Pabouas nporpamma
no npeamety «Buomnorus», ®I'OC, 6a30BbIi ypOBEHB
st yaamgaxest 10-11 xmaccos Ha 2022- 2023 yueOHbI# rog
KonmuuecTBo dacos: Bcero 103 u, B Hepemo 1uB 10 kmacce u 2 ug 11 knacce.
[1aHOBBIX KOHTPOJIBHBIX pabor: 13 4.
[IpakTHYecKUX | J1abopaTopHbIX padoT: 8 +8 u.B 10 xmacce u 9 B 11 knacce; 3amura mpoekta B 11 Kiacce

Vue6HO-METOMYECKHi KOMIUTeKe: «JIMHHS XKU3HMY MO pelaKIHeH npodeccopa B. B. [laceunnka:
yueb.uis omEoomﬁmuom.owammwmnmm“-g.“EwomeEomEoch
Cocrasun: Kyrac Jlapuca BnanuMupoBHa,

yuurens 6uonorun MOKY
Mamunosckoit COIII, 1 xareropuu

2022-2023 y4eOHbliH rox



1 Ilnanupyemebie pe3yabTaThbl

B cHCTeMe eCTeCTBEHHO-HAYIHOTO 06pa3oBaHus OHONOrHs KaK y4eOHBI MPeIMET 3aHMMAeT BaXHOE MECTO B dopmMupoBaHHH: HAYYHOH KapTHHBI
Mupa; GyHKIMOHANBHOH TPaMOTHOCTH, HEOOXOAMMO#H /Iist [IOBCEIHEBHO# JKU3HH; HABBIKOB 3/J0POBOIO ¥ GE30IIaCHOro /I UeNOBEeKa M OKpPYKalomeH
cpean! 06pasa JKU3HH; IKOIOTHYECKOrO CO3HAHHS; LIEHHOCTHOTO OTHOMICHHS K KMBOH TIPUPOJIE ¥ YENIOBEKY; COOCTBEHHON MO3HIIMH IO OTHOIICHHUIO K
Guonorndeckoit HHMOPMAIMH, OTYyIaeMOH U3 Pa3sHBIX HCTOYHHKOB. W3yueHne GHOJNOTHM CO3JaeT YCIOBHs Uit OPMHPOBAHHUS Yy obygarommxcs
MHTEIUIEKTYAIBHBIX, TPAK/IAHCKHX, KOMMYHHKAIHOHHBIX H HHGOPMAIMOHHBIX KOMIIETEHIIUH.

B pesyabrare H3ydeHHs Y4ueOHOro mpeamera «BHOJOrHS» HAa YpOBHe cpeaHero  obmero o0pa3oBaHHs BBINYCKHHK Ha 6azoBoM
ypPOBHE HAY4HTCS:

MNpeameTHbie:

— pacKphIBaTh Ha MIPUMEPaX POJIb OHOJIOTHH B (OpPMHpPOBaHMY COBPEMEHHOH HAYIHOH KapTHHBI MHPA H B IIPAKTHYECKOH JESTEILHOCTH mroneH;

— IOHMMATh ¥ OIMCHBATH B3AMMOCBSI3b MEXIY €CTECCTBEHHBIMH HayKammu: OHONOTHeH, ¢u3mKol, XuMHeH; yCTaHaBIWBAaTh B3aMMOCBS3b
IPUPOIHBIX SBICHHIH;

— IOHMMATH CMBIC], Pa3iHyaTh ¥ ONMCHIBATH CHCTEMHYIO CBSi3b MEX/Y OCHOBONOJAraromMMA OMOJIOTHYECKUMH TOHATHAMH: KJIETKa, OpPraHusM,
BHJ, SKocucTeMa, buocdepa;

— [pPOBOAWTH JKCIIEPUMEHTBI IO H3YYCHHUIO GHONOTHYECKHX OOBEKTOB H SIBJICHHHM, OOBSCHATH PE3YJbTaTbl IKCIEPHMEHTOB, aHAIM3HPOBATH
uX, (GOpMYITHPOBATH BHIBOBL;

—  HCIIONB3OBATH OCHOBHBIE METONbl HAYYHOTO TMO3HAHWS B Y4eOHBIX OHOJIIOTHYECKHX HCCIENOBAHMSX, INPOBOMHTE SKCIEPUMEHTEI no
W3yYEHHUIO OMONIOTHYECKHX OOBEKTOB | SBJICHH, 0OBACHSTH Pe3yIbTAaThl SKCTIEPUMEHTOB, aHAIW3UPOBATH X, POPMYITHPOBATH BHIBOLY;

— ¢opMyIHpOBaTh THIIOTE3bl HA OCHOBAHWH TIPEUIOKEHHON OHOIOTHIECKO# HHPOPMALHK i NPE/UTaraTh BAPHAHTEI IPOBEPKH IUIIOTES;

— CpaBHHMBATh GHOJNOTHYECKHE OOBEKTEI MEXLY c060it 110 33/TaHHBIM KPUTEPHSIM, JIE1aTh BEIBOJBI H YMO3aK/IIOYECHHS HA OCHOBE CPaBHCHHS;

— 06OCHOBLIBATH EIMHCTBO JKUBOH ¥ HEXHMBOM MPAPO/IE, B3AWMOCBS3H OPTaHW3MOB H OKPYKAIOIIeH CPE/ibl Ha OCHOBE OHOJIOrHYECKUX TEOPHH;

— IIPUBOMTH IPAMEPHI BELIECTB OCHOBHBIX IPYIIIT OPraHICCKUX CcoeMHeHMH K1eTKH (GEKOB, JKUPOB, YIIIEBOJIOB, HYKICHHOBBIX KHCIIOT);

— pacno3HaBsaTh KIeTKd (POKapHOT M SyKapHOT, pacTeHHH M KMBOTHBIX) II0 OIMCAHMIO, HA CXEMATHIECKHX H300PKCHUAX; yCTAHABIMBATL CBA3H
cTpoeHus U QYHKIHH KOMIIOHEHTOB KIICTKH, 000CHOBBIBATH MHOr000pa3ue KIeToK;

— 00BSICHATH MHOr006pa3sye OPraHu3MOoB, IPUMEHSS 3BOJIOIHOHHYFO TEOPHIO;

— 0OBACHSATH IPHYHHBI HACIEACTBEHHBIX 3200 IeBaHAH;

— BLISIBJISTH W3MEHYMBOCTD ¥ OPTaHU3MOB; CPaBHUBATEL HAC/ICACTBCHHYIO H HEHACIICJICTBEHHYIO H3MCHIHBOCTD;

—  pesBiasTe  Mopdonorudeckue, (H3MONOTHYECKHE, — TIOBECHYECKHE ajanTallid  OPraHusMOB K cpene oOWTaHMs M JIECHCTBHIO
9KOJIOrMYECKHUX (PAKTOPOB;



— COCTABJISTH CXEMBI [IEPEHOCA BEIECTB K SHEPTrHH B 9KoCHCTeMe (IIerH MUTaHuUs);

— NPEBOINTH IOKA3aTENLCTBA HEOOXOMMOCTH COXpaHeHHs GHOpa3HO00pasus /U1 yCTOHYMBOTO Pa3BATHS U OXPaHEI OKpY’KaloIe# Cpejibl;
mMeTanpeIMeTHbIE:

— OIIEHMBATh JOCTOBEPHOCTH OHONOrH4IECKOH HH(DOPMALHH, OTYICHHOH U3 Pa3HBIX HCTOYHHUKOB;

—  OpeAcTaBNATh OHONOTHYECKYIO HHGOpMAIMIO B BHAC TEKCTa, TaOJHIB, rpaduka, auarpaMMbel ¥ JenaTh BBIBOJbI Ha OCHOBAaHHH
[peACTaBICHHBIX JaHHBIX;

— OIEHHBaTh POJIb NOCTHXEHHH TEHETHKH, CENIEKIMH, GHOTEXHOJIOTHH B PAKTHIECKOH JIEATENLHOCTH HeIIOBEKa;

-JIHYHOCTHBIE:

— OGBACHSATH HEraTHBHOE BJMsHUE BemecTB (aTKOrois, HAKOTHHA, HAPKOTHYECKHX BENIECTB) Ha 3apO/IbILICBOE Pa3BHTHE YEIOBEKA.

BoInycKHHK HA 06230BOM YPOBHE IOJYIHT BO3MOKHOCTH HAYIMTHCH:

npeamerTHble:

— aBaTe HayuHOe OOBSCHEHHE OHONOTHYECKHM (akTaM, MpoIeccaM, SBICHHIM, 3aKOHOMEPHOCTSIM, HCIOJB3YA OHMOJIOTHYECKHUE TEOPUH
(KJIETOYHYIO, SBOIONMOHHYIO), YUeHHe 0 Guochepe, 3aKOHBI HACIIEICTBEHHOCTH, 3aKOHOMEPHOCTH H3MEHIHBOCTH;

— XapaKTepH30BaTh COBPEMEHHBIE HAIPAB/ICHUS B PA3BUTHA OHOJIOTHH; ONHCHIBATH HX BO3MOXKHOE HCIIONH30BAHHE B NPaKTHYECKOMH eI TENbHOCTH;
— CpaBHMBATh CHIOCOOBI JieNeHus KieTKu (MHTO3 | Mel03);

— pemaTs 3a1a4y Ha noctpoenne dparmenta sropoi nemu JIHK o npesioxeHHOMy dparmenty nepsoit, uPHK (MPHK) no yuactky JIHK;

— pelnaTh 3a/1a4H HA OTpEZIECHAE KOMYECTBA XPOMOCOM B COMATHYECKHX H TOJIOBBIX KIETKAX, & TAKKE B KJICTKAX NEPe/l HAaualIoM JIeICHIs (meiio3a
JUIA MHTO3a) | TI0 €r0 OKOHYAHHH (711l MHOTOKJIETOYHBIX OPraHU3MOB);

— pemarh TEHETHYECKHE 3aJlayd HA MOHOTMOPHIHOE CKPEIMBAHHE, COCTABIATH ~CXEMBI MOHOTHOPHIHOTO CKpEIIMBaHHs, MPHMEHSs
3aKOHBI HAC/IEICTBEHHOCTH H MCIOJB3Ysl OHONOrHYECKYIO TEPMUHOJIOTHIO M CHMBOJIHKY;

— ycTaHAB/IWBATH THIT HAC/E0BAHHS M XapaKTep NPOSBICHAS IPU3HAKA 110 3a/IAHHOU CXeMe POIOCIOBHOM, IPHUMEHSS 3aKOHBI HACJIEICTBEHHOCTH;

— OIEHMBATH PE3y/ILTATHl B3aUMO/CIHCTBHS HENOBEKA W OKPYXKAIOIIEH CPe/ibl, IPOrHO3UPOBATH BO3MOXKHBIC NMOCICACTBHS JCATE/IPHOCTH HeJI0Beka
JUISL CYIIECTBOBAHHS OT/IEIBHBIX GHONOTHYECKHX 0OBEKTOB ¥ IEJBIX IIPHPOJHBIX coo0mecTB.

MeTanpeamMeTHbIe: HHTErpUPYIOT 3HAHHWA ECTECTBOHHBIX AHCLMILINH, dopmupyeTca npejcTaBieHHe O LENOCTHOCTH TPHUPOMIbI; Hay4aTbCd TOJIL30BATRCA

TEPMHUHAMH B MPOLECCE XAPAKTEPHCTHKH KIETOYHOIO YPOBHS, JKM3HENCATENLHOCTH KICTKW; pasBHBAIOT HAaBBLIKM YCTHOM peYH, KOHCTIEKTMPOBAHMS; Y3HAIOT
ocobenHocTy caaun EI'D

NWYHOCTHbIE: MONTyYaT MPEACTAaBleHHs O IEJOCTHOH Hay4yHOM KapTHHbI MHpa; HayyaThCs MOHMMATh pOnb Guonord B (JOPMHpOBAaHHH Kpyrosopa u

(YHKUHOHAIBHOM IPAMOTHOCTH Y€JIOBEKa; MOMy4aT uHOPMALMOHHBIH MaTepHan [uis BeINONHeHws 3aaaHui EI'D; GopMupYIOT HaBbIKH PaGOThI C KOMITLIOTEPOM,
JMCTAHILMOHHOrO O0y4eHHS.



2.Conepxanue Kypcea
10 knacc
BHoJIOrHs KAK KOMILIEKC HayK 0 uBoii mpupoze (59)

Buonorus Kak KOMIUIEKCHas HayKa, METOJbl HAayYHOro NO3HAHHS, HCHOJIB3YCMBIC B Guonornu. COBpeMEHHBIE HaMpaBjicHUs B OHOJIOTHH.
Pons 6uoIOrHH B (POPMHUPOBAHHA COBPEMEHHOH HAyYHOM KapTHHBI MHPa, NIPAKTHYECKOE 3HAYCHHE OHOJIOTHYECKUX 3HAHWK. BHOIOrHYeCKHe CHCTEMBI
KaK IpeIMET H3yJeHHs OHOIOTHH.

JlaGopaTopHbie paboThI
1. Hcnons30BaHue pa3HYHBIX METOJOB IIPH U3Y4ICHUH OHOJIOrHYECKHX 0OBEKTOB.
2. MexaHu3MBbl CaMOPETyJIALHA

CrpykrypHbie H pyHKIHOHAIbHbIC OCHOBBI JKH3IHH (13q)

MoJeKyISpHbIE OCHOBBI JKH3HH. Heopranuyeckue BEECTBa, HX 3HAYCHHE. Opranudeckue BemecTsa (YrIeBoIbl, TAIAIB, OCNKH, HyK/ICHHOBbIC
xucnorsl, AT®) u ux 35ageHue. buonomumepsl. JIpyrue OpraHuyeCcKre BEecTBa KICTKH. HaHnoTexHOJI0rHA B OMOJIOTHH.
JlabopaTopHbie paboTsI

3. . OGHapyxeHHE GENKOB, YTJIEBOJIOB, JTHITH/IOB C HOMOMIBIO Ka9eCTBCHHBIX peaxnuii.
4. Vi3ydeHHe KaTaTMTHYECKOH aKTHBHOCTH (epPMEHTOB (Ha IpUMepe aMUIa3bl WM KaTanasbl).

Kaerounsiii yposens (17 1)

1{ATOJIOrHs, METOIbI LUTONOTUH. POJIb KIETOYHOH TEOPHH B CTAHOB/ICHHH COBPEMEHHOM eCTECTBEHHO-HayJHOM KapTHHBI MApa. KieTki IpoKaproT
u 5ykaproT. OCHOBHBIE YaCTH W OPraHOW/Ib KIICTKH, HX GyHKIHH.

Bupycsl — HekIeTouHas Gopma KH3HH, MEPbI npoHUIAKTAKH BUPYCHBIX 3a00ICBaHUH.

JKu3He e TeBHOCTS KiIeTKU. [lnacTuyeckuii 0OMeH. GOTOCHHTES, XEMOCHHTES. BrocunTe3 Genka. DHepreTrdyeckuil obmeH. XpaHeHue, nepenaya
¥ peayM3alus HAC/IEACTBEHHOH HH(OPMAIIMH B KICTKE. eneruueckuii xon. e, reHoM. ['eHoMEKa. BiusiHve HApKOreHHBIX BCIIECTB HA MPOLIECCH! B
KJIETKE.

Knerounsiii mukir: uaTepdasa u nenenue. MuTo3 u Meio03, HX 3Ha4YCHHAC. CoMaTH4ecKHe | MOJIOBBIE KIETKH.
JlaGopaTopHbie paboTsl
5. TexHuKa MUKPOCKOITMPOBAHUS.
6. Vzyuenue mIa3MoiIH3a | J€IUIa3MOJIA3a B KIIETKAX KOXKHMIIBL TyKa.
7. TIpuroToBNeHue, pacCMaTPUBAHKE U ONHCAHHE MUKPOIPEIApaToB KICTOK pacTeHHUH.
8. HabmroieHHe ABHIKEHHS [IUTONJIA3Mbl Ha IPUMEPE JTHCTA STOACH.
9. CpaBHEHHE CTPOCHHS KJIETOK PAaCTeHHH, XUBOTHBIX, rpuboB u GaKkTepHid.
IpaxTaueckas pabora 1 Peenne 5IeMEHTapHbIX 3371 110 MOJIEKYJISIPHOM OHOJIOTHH.

11 xanace



IMosTopenue (5 4)

VpoBHH OpraHHM3ali# KU3HH.

Jlenenue kiueTkd. MUTO3 B MEHO3.

IpakTudeckas pabora 1 Pemenne S1eMEHTApHEIX 337134

Opranusm (23 1)
OpraHu3M — €IMHOE LEIIOE.
JKH3He IeSTENLHOCT Opranu3Ma. Perysius GpyHKIHui oOpranu3mMa, roMeocTas.

Pasmuoxenue oprarm3MoB (Gecrionoe u monosoe). CriocoObl pasMHOXKEHHS Y pacTeHMH ¥ XHBOTHBIX. MHIMBHyaJbHOE Pa3BUTHE OpraHH3Ma
(onTorenes). [IpHumHBl HApYIICHHH Pa3BUTHS. PENpONyKTHBHOE 3/10POBLE HENOBEKA; HOCIC/ACTEHA BIIMSIHUS AJIKOTONs, HUKOTHHA, HAPKOTHYECKHX
BeIECTB HA SMOPHOHATBHOE Pa3BATHE HenoBeka. JKH3HEHHBIC LUK/l PASHBIX IPYIIT OPraHU3MOB.

[eHeTHKa, METONbl TEHETHKH. I eHeTHYecKas TEPMHHOJIOTHS H CHMBOJIHKA. 3akonsl HacineacTBeHHocTH I. Menzens. XpoMOCOMHas
Teopus HaciencTBenHOCTH. Onpesenenne nona. CHENneHHoe ¢ I0TIOM HACIIEI0BAHHAE.
[eneruka uenosexa. HaciecTBeHHbIE 3a007I€BaHUS YEI0BEKA U UX MPEYNPEXICHHE. ITHIECKAE ACIECKTHI B 00s1acTH METHIUHCKOH F€HETHKH.
Tenorwn u cpexa. HenacnecTBeHHas u3MeHIHBOCTE. HacieicTBenHas H3MEHIHBOCTD. Myranuu. MyTareHsl, HX BIMSHHE Ha 3/0POBLE YETOBEKA.
JoMecCTHKALHSA | ceNeKiys. MeToisl ceneKiy. bHoTexXHOOr s, e& HANPABIICHHS ¥ IEPCIIEKTHBHI pa3BUTHsL. brobe30nacHOCTb.
Jla6opaTopHbie paboThI
1. BHIBIICHHE NPU3HAKOB CXOJCTBA 3aPOJIBIIEH YEIOBEKA H IPYTHX MO3BOHOUHBIX KHBOTHBIX KaK JI0Ka3aTeNbCTBO HX POACTBA.
2. V3ydyeHue H3MEHYHUBOCTH, IIOCTPOCHHE BAPUALHOHHOTO Psi/ia v BapHUALTHOHHOH KPHBOH.

IpaxTHaeckue paboTsl 2-7 Pemenne S1EMEHTaPHBIX 337184
Teopus 3Borouun (1449)

PasBuTHE SBOJIONMOHHBIX HeH, 3BomonmonHas Teopus Y. JlapsuHa. CHHTeTHUECKas Teopusi 3Bosonwy. CBHIETENECTBA IBOJIOLMH JKHBOH
IpUpOABI. MHKPO3BOJIOLHUS H MAKPOIBOIOLIH. Buz, ero xputepun. [Tomynsius — 3/eMEHTapHas €/IHHALA SBOJIOIHH. JIBHIKYIIHE CHIIBI SBOJIFOLMH,
UX BIHsHHE Ha reHodoH I nomysnuy. HanpaBieHus SBOIIOLHH.

MHoroo6pa3sue OpraHu3MOB KaK pe3yIbTaT SBOJIOLHH. T[IpuHIHMIE! K1acCH()UKAILME, CHCTEMATHKA.
TunoTe3b! MPOMCXOXKICHUS KHU3HU Ha 3emre. OCHOBHBIE STAIIbI SBOIIONHMHA OPTraHAYECKOr0 MUpa Ha 3emie.
CoBpeMeHHBIC NPEICTaBIeHMs. O MPOUCXOXKICHAH YCIOBEKA. BoONHS YeoBeka (aHTpororenes). JIBHKyIe CHIIbI aHTpPONOreHesa. Packl
4eJI0BEeKa, HX MMPOUCXOXKIECHHE W €JUHCTBO.
JlaGopaTopHbie padoThI
3. CpaBHEHHE BHIOB IO MOP(OIOrHYECKOMY KPHTEPHIO.



4.. Oniucanue MPUCIIOCOOICHHOCTH OpraHu3Ma U €€ OTHOCHTEIILHOTO XapaKkTepa.
IpakTrueckas pabora 8 Pemenne 3a1a4 EI'D

Opraum3Mbl B OKpykaomas cpeaa (244)

IIpucnoco6eH s OPraHU3MOB K JISHCTBHIO SKOIOTHIECKHX ¢daxTopoB.

Broreomnenos. DxocucreMa. PasnooGpasue 5KocHCTeM. B3auMOOTHOIICHAS TTOMYJIAIAN Pa3HBIX BUJOB B 9KOocHCTeMe. KpyroBopoT BEIIECTB U NOTOK
SHEprHH B JKOCHCTEME. YCTOHYMBOCTh M JMHAMHKA SKOCHCTEM. TlocieCTBHS BIIMSHES JCATENHHOCTH deloBeka Ha dKocucTeMbl. CoxpaHneHne
GHopa3HO0Opa3ks KaK OCHOBA YCTOHYHBOCTH 3KOCHCTEMEL.

Crpykrypa Grocdepbl. 3aKOHOMEPHOCTH CYIIECTBOBAHH 6uocdepsl.

KpyroBopoTsl BelecTs B Guochepe.

IoGaNbHbIe AHTPONOreHHbIe U3MeHeHus B 6nocdepe. [IpobieMbl yCTOHYMBOTO PasBUTHI.

I[TepcrieKTHBEI Pa3BATHS OGHOTOTHIECKUX HAYK.
JlaG6oparopHbie paboThI

5. BrisBlIeHHE TIPHACTIOCOOIICHHH OPraHM3MOB K BIIMSHHIO Pa3IMYHbIX SKOJIOTHHIECKHX daxTopoB.
6. V3yueHue u ONMCAHHE SKOCHCTEM CBOCH MECTHOCTH
7. CocTaBieHHe MHUINEBIX LENEH.
8. OreHKa aHTPONOTEHHBIX H3MEHEHHH B IIPUPOJIE.
IpakTaueckas padora 9 3awura NnpoekTa

2 vaca pe3epBa

3. TemaTH4YecKOe IJIAHHPOBAHHE y4eOHOI0 mpeAMeTa
10 xnace
KonmaecTBo y4ebnbix uacoB. Pabouas nporpamma B 10 kiracce paccunrana Ha 1 yac B HeZIEMIO Ha NPOTSHKEHHH y4eGHOro To/1a, OT eCTh 34 Jaca B
ro. :
Yposens 00ydenns — 6a30BbIH.
Cpoxk peann3anui y4e0HOH NporpaMmel -2022-2023 y4yeOHBIH TOA.
Pa6oueii mporpaMMoi IpeyCMOTPEHO MPOBEACHHE:
IIposepounsix pabor —4; Wrorosoe tectupoBanme-1; IIpakTuueckas pabora 1;  JlaGopaTopHbix paboT-9.



Ne Pasnen BCETO B TOM YHCIIE [Ipumeyanue
4acoB Teopust [TpakTuka Kontpons
(mabopaTopHbIE H
[pakTHYECKHe)
BBezneHue 5 3 2 TECT
1 | MonexynspHseli ypOBEHb 13 11 2 2 Tecra
2 | Kiero4Hbll ypOBEHD 17 12 3+]1 TECT
HTOrOBasi KOHTPOJIbHAA
Hroro 35 26 9+1 3
11 xaace

KoanuecTBO y4eOHBIX YaCOB.
rOJ.
YpoBens o0yuenusi — 6a30BbIi.

Cpok peanu3annn y4ebHoii mporpammsi -2022-2023 y4eOHBIH TOJI.

Pa6oueii mporpaMMoii NpeyCMOTPEHO TPOBEACHHE:

PaGouas mporpamma B 11 kiacce paccuuTana Ha 2 4aca B HEJIEIO Ha NPOTSIKCHHH yueGHOro rojia, ot ecTh 68 4acos B

IIpoBepouHsIX pabor —6;  3ammra npoexra-1; Virorosoe TectupoBanue-1; JlaGoparopHsix pa6ot- 8; ITpakruyeckux pabor -9.
Ne Paszen BCETO B TOM 4HCIIE ITpumeuanue
4acoB Teopus KonTpo:mns
INpakTuka(1abopaTopHbIe
+IIPaKTHYECKHE)
IToBTOpEHHE 5 4 1 penIeHHe 3a/1a4
1 | Oprasu3MeHHBIH YPOBEHb 23 15 2+6 2 Tecta
pelieHue 3a1a4
2 | Ilony/IsIOHHO-BAIOBOM 14 11 2+1 TECT
ypoBeHb. Teopus
3BOJIIOLHA
3 | Oprasu3msl 4 24 19 4+1 OPOEKT
OKpYy’Karollasi cpenia TECT
UTOroBas KOHTpPOJIbHAs pabora
HWroro 66+2 49 8+9 8

pe3epsa




3. TemarTH4yeckoe ILIAHHPOBaHHE

10 xnace
Haspanue pa3aenos, TeM | KOJI- [Inasupyemble pe3yJibTaThl Kourpons
BO
gacop | JTAYHOCTHBIE npeaMeTHBIE METanpeMeTHBIE
Beenenune 5 Bocrnuranue |y ydauuxcs | Mvers pexcrasienue o | OnpenensTs MECTO Guonorud B | nabopaTopHbie
YyBCTBa ropaocTH 3a | Guonorum, kak Hayke o XwuBO# | cucteme Hayk.  OLEHHBaTh | paGoTei- 2
pOCCHICKYI0 OHONOrM4YecKyio | mpupoje; O npodeccuax, | BKIaA PAMIMYHBIX  Y4EHbIX-
HaYKY. BA3aHHLIX ¢ Ouonorved; o6 | buonorop B pa3BUTHE HAyKH | TECT
[To3HaBaTENbHBIA HMHTEpEC K | yPOBHEBOW praHM3alliH KMBOH Ouonoruu
€CTECTBEHHBIM HAyKaM. TIPHPOABIL. Beigensth OCHOBHbIE METO/bI
TMonuManHe MHOrooOpasus W | 3HaHWe HONOTMYECKHX HayK M | OHONOTHHECKHX CCICNOBAHHH.
€IMHCTBA JKMBOM MPHUPO/bI HA | OOBEKTOB MX M3y4eHHs. 3HaHHE O6bACHAThL 3HaueHHe OHOIOrHH
OCHOBaHHH 3HAHUH O | npusHakoB XUBBIX OPraHM3MOB, ais  TIOHMMaHMs  Hay4HOH
NpHU3HAKaX JKUBOTO. yMenHe e B oinn Mupa
Peanu3zaumu 3THYECKHX P CocraslieHre Ha OCHOBE
YCTaHOBOK 10 OTHOMIEHHIO K xmvmﬁouxnax@.z muh::omsm paboTsl ¢ y4eOHUKOM 2
GHONIOrMYECKHM  OTKPBITHSM, OGLEKTOB KUBOH M HEMWBOM | npyrimu HHQOPMAIMOHHEIMH
uccrie10BaHUAM 1’} ax | TPPOMSE: — B HCRaia =
. cobmonenye npasun paboThl B | CXEMbl, PACKPLIBAIOMICH  3Tallbl
PREEIRI, kabunere GroIOrUH NpoBe/IeH!s HAyIHOTO
vcciieJOBaHHA " ux
B3aMMOCBS3b.
YMmenwe  onpelenars  LE/b
ypoka M CTaBuThb 3aJa4yH,
HeoOXoUMBIE JUis ee
JIOCTHIKEHHS.
YmMenue BOCIIPHHMMATE
nH(popMaLHIO Ha cIIyX,
paGoraTh B COCTaBE TBOPHECKHX
rpyni.
MoexyasipHbIH 13 Vmets 0OBACHATH | 3HaTb  OCHOBHBIE METO/Bbl | 3HaTh  OCHOBHBIE  METOABI | 2 TeCTa
HeoOXOOMMOCTb 3HAaHMH O | M3y4eHHd KJIETKH; HMETh | W3y4eHus KJIETKH; UMETh
KJIeTOYHONW  TEOpHM  JUld | Npe/CTaBjieHHE o | mpeacTaBlicHHE 0




ypPOBEHb

MIOHUMAaHHs €/INHCTBA
CTPOEHHA H
(byHKIHOHUPOBaHHS
OpraHH4YecKoro MMpa.
OrnajeHue
MHTEJUIEKTYalbHBIMU
YMEHHAMH: 0Ka3bIBaTh,
CTPOMTH paccyKaeHus,
aHaIM3UpPOBAaTh, aenatb
BBIBOIBI.
CdhopMUpPOBaHHOCTD
MO3HABaTENbHBIX HHTEPECOB H
MOTHMBOB, HAamnpaBJE€HHbIX Ha
usyyeHue Tembl. Bnaaenue

COCTaBJIAIOLUMH yuebHo-
HCCIIe10BaTE/ILCKOM
eATENBHOCTBIO.

Ymers 0OBACHATH H
NPUMEHATh 3HAHHA B

NpaKTHYECKOH AeSTeIbHOCTH
VBaXKWUTEIBHO OTHOCHTBCA K
YUHTENIO H OJHOKIIACCHHKAM.
HaxoauTh BBIXOA H3 CIIOPHBIX
cUTyauuii.

KpuTH4yHOE  OTHOIUCHHE K
CBOMM TOCTYNKAaM, OCO3HaHHE
OTBETCTBEHHOCTH 3a  HX
MOC/EICTBHUS. [Nonumanue
3HaueHus  oOyueHMs  id
MOBCEIHEBHOMN KH3HH.
®opMHpOBaHUE

coOCTBEHHOH TIO3MLUMH MO
OTHOIIEHHUIO K
Buonoruyeckoi uHGoOpMALMH,
noJIy4aeMoi

W3 pa3HbIX HCTOYHHKOB.
Pa3zBuTHe  MO3HABATENBHOIO
WHTEpeca MpH

M3y4E€HHUH _ JIONOJIHHUTENBHOrO

MOJIEKY/IAPHOM YPOBHE
OpraHHU3aliH JKHUBOTO.

3uarh cocTas, CTPOEHHE H
dyHKUIMHA OpraHMYecKHX
BEIIECTB, BXONSAIIMX B COCTaB
JKHBOTO;

3Hare onpeaelieHHe
OCHOBOMOJIAraroLIHX

MOHATHMN: aTOMBI W MOJIEKYIIBI,
OpraHW4ECKHE H
HEOpraHW4eCKHe BEIIIECTBA,
KOBaJIEHTHas

CBSI3b, MaKpO3JIEMEHTBI,
MHKPO3JIEMEHTBL,

GHOMOMUMEpbI: TOMOTIONHMEPbI
¥ FEeTepOTOIHMEDBI.
OcobeHHOCTH XMMHYECKOTr0
COCTaBa )XHUBBIX OPraHM3MOB.
Heopranuyeckde M BELIECTBA.
Pone  BOABI,  MHHEpaNbHbIX
coJieil B OpraHusme.
OcobeHHOCTH XMMHYECKOTO
COCTaBa MHBBIX OPraHH3MOB.
Opranugeckue BerecTsa. Ponb
YIIeBOIOB, JIMIHIOB, GesKoB,
Hyk1euHOBbIX Kucior, ATO B

opraHusme

MexaHu3M neHcTBUs
KaTaJIu3aTOpPOB B

XUMHYECKHX peaKImsXx.

DHeprus aKTHBaLMH.

Crpoenue (epMeHTa: aKTHBHBIH
LEHTP,

cybcrpaTHas — CTICLMQUYHOCTD.
KodepMeHTbI.

Otnrums (hepMeHTOB oT
XHMHYECKHX

KaTaau3aTopoB. benku-
aKTHBaTOPbI U Henku-

MOJIIEKYJISPHOM ypOBHE
OpraHW3alMH )XMBOTO.

3HaTh COCTaB, CTPOCHHE H
byHKIMA OpraHHYeCKHX
BELECTB, BXOJANIMX B COCTaB
JKHBOTO;

3Hath onpeeneHue
OCHOBOIIOJIAratoIHX MOHATHM:
aToOMBbI 7} MOJIEKY b,
OpraHu4ecKHe u
HeopraHu4ecKue BEILIECTBA,
KOBaJIeHTHad

CBS3b, MaKpO3JIEMEHTbI,
MHKPO3JIEMEHTHI,

GUONOJIMMEPBI: TOMOTIONUMEPbI
|

reTeponoIMMEpbL.
OcobeHHOCTH XMMHYECKOTrO
COCTABa KUBBIX OPraHU3MOB.
Heopranuueckue W BELIECTBA.

Pons  BOApl, MHHEPAIBHBIX
conieil B OpraHH3Me.
QOcobenHocTH XUMHUYECKOTO

COCTaBa KHBBIX OPraHW3MOB.

Opranuueckue Bemectsa. Poib
YIJIeBOJOB, JIMMHAOB, OENKOB,
HykneuHoBbIX kucnor, AT® B

opraHusMe

MexaHu3Mm NeicTBUS
KaTaJaH3aTOpPOB B

XUMHYECKHX peakiHsx.

DHeprus aKTHBALIHH.

Crpoenue hepMeHTa: aKTHBHbIH
LeHTP,

cybctparHas  crieLM(UYHOCTD.
KodepmeHTbI.

OTnnuud depmeHTOB  OT
XUMHYECKHX

KaTaJIu3aTOpOB. benku-




Marepuana HHIHOMTOPBI aKTHBATOPHI U OEJIKH-
3uath O  BHpycax Kak | HHruOMUTOPBI
HEKJIETOYHBIX (PopMax JKH3HH. 3uate O  BHpycax  KaKk
HEKJIETOYHBIX (opMax JKH3HH.
KrietouHbl# ypOBEeHb 17 Vmerh OOBLACHNTH | 3HaTh  OCHOBHbIE  METOAb! | 3HaTh  OCHOBHBIE  METO/BI | MTOrOBas

HeOOXOMMMOCTh 3HAHMH O | H3Y4EHHs  KJICTKH; OCHOBHBIC | H3YUCHHUA KJIETKH; UMETh | KOHTpPOJIbHAS
KIETOUHOM  TEOpHHM /i | TIOJIOKEHHS KIETOYHOW TEOPHH; | MPEJCTaB/ICHHC 0 | paGota
NIOHHUMaHH €[IMHCTBA | UMETh Npe/CTaBlICHHE 0 | MOJIeKyJISpHOM YpOBHE
CTPOEHHUS U | KIETOYHOM ypOBHE | OpraHM3all{H KUBOTO.
byHKLMOHHPOBAHHKA OpraH13alMH XKHBOTO 3HaTh COCTaB, CTPOCHHE H
OpraHMuyecKoro MHMpa. Onpenenenue byHKUUH OpraHH4eCcKHX
Osnaaenue OCHOBOTIONATAIOIMX NOHATHI: | BELIECTB, BXOAAUIMX B COCTaB
MHTEJUIEKTYalbHBIMHA LMTOJIOTHS, METO[Abl H3Y4EHHs | )KHUBOTO;
YMEHHSIMH: JI0Ka3bIBaTh, | KIIETKH, 3Hatb OTpe/ie/ICHHE
CTPOWTB paccysk/ieHus, | YIbTpaleHTpUGyrupoBaHue, OCHOBOTIONIAratOIIMX TOHATHIA:
aHaJIW3UPOBaTh, Jenarh | KJIeTo4Has aTOMbl " MOJIEKYJIB,
BBIBO/IBI. TEOpHA. OpraHu4ecKue u ,
CdhopmMupOBaHHOCTD 3HaTh OCODEHHOCTH CTPOEHMS | HEOPraHW4ECKHE BEILECTBA,
[O3HABATEbHbIX MHTEPECOB ¥ | KJIETKH SyKapHOT W NPOKApHOT. | KOBAJICHTHAsA
MOTMBOB, HampaBleHHbiX Ha | CTpoeHue kinerTkd. CXOACTBO | CBA3D, MaKpO3/IEMEHTBI,
uzydeHHWe TeMbl. BraneHue | MPHHIIAIOB MHKPO3IEMEHTHI,
COCTABJISIOLIMMH yueGHO- | mocTpoenns KieTkd. OCHOBHBbIE | GHOMONMMEpbI: TOMOMOTHMEPHI
HCCIIEIOBATENLCKOM YacTu U H
JIEATeTbHOCTBIO. OpraHoM/p!I KJICTKH, HX | reTeponoIMMeEphL.
VYmMmers 00BACHATH u | GyHKIMH OcobeHHocTH XHUMUYECKOTO
MPUMEHATH 3HAHUA B | Onpenenenue cOCTaBa KMBBIX OPraHU3MOB.
NpaKTHYEeCKOH JEATENBHOCTH | OCHOBOTIONAraroHX noHsTHi, | Heopranuuyeckue H BEIIECTBA.
VBaKHUTENbHO OTHOCHTHCA K | XapaKTepH3yrolluX Pons  Bombl, MHHEpAIbHBIX
YHHTEINO M OJHOKJIACCHUKaM. | OCODEHHOCTH coJieil B OpraHu3Me.
HaxouTh BHIXO M3 CIOPHBIX | CTPOEHHs OPraHOMNOB KieTkH. | OcobGeHHOCTH XHMHYECKOr0

CHTYalHH.

3HaTh 00 OOMeEHe BelIecTB H

cocTaBa XKHBBIX OpraHu3MOB.

[lpomykTusHOe OOIEHME WM | NPEBpalllcHHE SHEPrUM  Kak Opranuyeckue BemecTsa. Poib
B3aUMO/IEHCTBHE OCHOBE SKH3HEIESTEBHOCTH | YIIIeBOJIOB, JIMIHIOB, O€NKOB,
B mpouecce  COBMECTHOHM | KJICTKH. Hyki1enHoBbIX KuciorT, AT® B
yueOHOMH HMeTh TpeACTaBICHHE O reHe, | OpraHu3Me

NEATENbHOCTH € YYETOM | KOJAOHE, aHTHKOJIOHE, TPHUILIETE, MexaHu3m neHcTBUs
MO3HLUHU JPYTHX 3HaTh OCODEHHOCTH MPOLIECCOB | KATAIW3aTOPOB B

YYACTHHKOB _ JICATENLHOCTH | TPAHCIAMH ¥ TPAHCKPHUITLIMH. XHMHYECKHX peakuusX.




npu o0cyKIEHUH 3HaTh cnocoObl NMUTaHKs | DHeprus aKTHBaLHH.
BIIUSAHHA HAapKOT€HHBIX | OPraHH3MOB. Crpoenue dhepMeHTa: aKTHBHbIHA
BELIECTB Ha Wmets npeactaeienue o $asax | LEHTP,
NPOLIECCHI B KJIETKE. MMTO33, npouecce | cyGcrpaTHas  cneLU(HYHOCTD.
HUcnons3opanue cpeacts MKT | pexynnukauuu, sxcuzHerHoM | KodepmeHTsl.
B pELUIEHHH LMKIIE KJIETKH, HHTepdasze Ornuuus (epMEHTOB oT
KOTHUTHUBHBIX, 3Hatb npouecchl | XHMHUYECKHX
KOMMYHHKaTHBHBIX U JKH3HEJEATEIbHOCTH KIETKH. KaTaJIn3aToOpOB. benxu-
OpraHM3allMOHHBIX 33/1a4. Onpepenexue aKTHBATOPb! ¥ OeNIKK-
OsnazeHue METOIAMM | OCHOBOTIOJIArAIOMIMX MOHATHI: | HHIMOUTOPB!
HAY4HOrO [O3HAHWS, obmeH BElleCTB, | 3HaTh O  BHpycax  Kak
HUCMOJIb3YEMbBIMH npu Ummﬁﬂ_%ﬂnmﬂ:ﬂ_ obmeH, HeKJIETOYHBIX &Oﬂgmun MHUZHH.
OHONIOTHYECKHX TUIACTHYECKUH obmeH,
WccnenoBaHusX B npouecce | merabonmusm. [mkonus.
BBIMOTHEHWUS Knerounoe npixanwe. Lluka
nabopaTtopHbiX paborT. Kpebca.
JlpixaTenbHas Lenb.
OxucnuTenbHOe
(hochopunnuposaHue.
Hmets mpencTaB/ieHHE O THMAX
KJIE€TOYHOI'o NHUTaHHUA:
(hOTOCHHTE3 M XEMOCHHTE3
3HaTh, KaK MPOMCXOJAT
OCHOBHBIE 3Tanbl OHOCHHTE3a
Genka. XxpaHeHHe, niepe/iada u
11 kaace
Hazanue TeMm, pa3/IeioB | KOJI-BO [naHupyeMbie pe3yJibTaThl Kontposb
4acoB
JIUYHOCTHbIE npeMeTHbIe MeTanpeMeTHbIE
[ToBTOpEHHE 5 [lonyyaT npeACTaBieHUs O | Y3HAIOT ocHOBBI | HHTErpHpYyOT 3HaHHMA | peIICHHE
LeNOCTHOM HayuyHOM KapTHHBI | CYLIECTBOBaHHA €CTECTBEHHBIX AUCLUILIMH 3a/1a4
mupa OHOJIOrHUECKHUX CHCTEM
®opMupyeTcs TMPEeACTaBICHHE O
Hayuatbcss noHumath  poib | HayuaThes  nonb30BaThCs




fuonorni B OpMUPOBAHUH

Kpyrozopa ¥ (QyHKUIMOHAIBHON
rpaMOTHOCTH HEeJIOBEKa

[Monyuar  WHGOPMALIMOHHBIH
MaTepuan /s BBINOJHEHHUS
sananuii EI'D

DopMupYIOT HaBbIKH PaboThi C
KOMIBIOTEPOM,
JMCTaHLIMOHHOTO 00yUeHHs

OHOIOrHYEeCKOH
TEepMHHOJIOTHEH U
CHMBOJIMKOM s
XapaKTepHCTHKH
YPOBHEBOH  OpraHu3alMu
JKM3HH

3aKpensT 3HAHHA
OCHOBHBIX MOJIOKEHHH

KJIETOYHOM TEOPHH

V3nator OCHOBBI
GeCKOHE4HOT 0
CYILIECTBOBaHHA JKH3HH M
ee pa3HooOpa3us

LIEJIOCTHOCTH MPHPOABI

Hayuarscs MOJIb30BATHCS
TEPMHHAMH B npouecce
XapaKTepUCTHKH KJIETOYHOIO
YPOBHS, HKH3HEeATENLHOCTH
KJIeTKH

Pas3BUBalOT HABLIKM YCTHOH peuM,
KOHCMEKTUPOBAHHSA

V3uaroT ocobenHocty caaun EI'D

OpraHu3MeHHbIA YPOBEHB
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Pasputue OHONOTHYECKOH
rpaMOTHOCTH

@dopmupyeTcs  HHTEpec K
npeaMeTy

Hayuatbcs pewiath

OHoNIorHYecKHe 3a0a4u

IMonyuaT BO3MOXHOCTB pellaTh
Guonoruueckue 3ananus EI'D

[Monyyar npeacTaBieHus O
aTanax 3apoXACHUs W Pa3sBUTHS
JKMBOrO OpPraHW3Ma

[MonyuyaT BO3MOXKHOCTb OLICHHTE
LIEHHOCTh 4Y€JIOBEYECKOro TpyJa

B03MOKHOCTh pa3BUTHA

V3uaioT 06 0cOOEHHOCTIX
opraHusma KakK
OHOJIOrHYecKOH CHCTEMBI

criocobax
fecnosioro  pasMHOMKEHHS
Y ero 3HaYeHHH

V3HaioT 0

V3HaT 06 0coOeHHOCTAX
Pa3sMHOXKEHHs OPraHU3MOB

VaHaior 00 OCHOBHBIX
JTanax OHTOreHesa

Vihaior 00  HMCTOpHH
HayKH, JIEATENIbHOCTH
Menpens

V3Har0T OCHOBHBIE 3aKOHBI
MOHOTHOpPHAHOTO

VYMeHue KOHCIEKTHPOBATh

VmeHnue paboTsl c
JOTIONIHMTENIBHBIMA  MCTOYHUKAMH

uHbopMaLMn

Hayuatbcs BNaf€Th OCHOBHBIMH
METO/IaMH HaY4HOTO [MO3HAHMS

Hayu4artbcs COCTaB/IATH CXEMBbI

OCBOEHHE METOJHMKH TOJArOTOBKH
k EI'D

Hayuatses CpaBHHMBATB,

00BACHATH, apryMEHTHPOBATh

PasBuBatoT  MpPEACTaBIEHHS O

CBA3H MPAKTHKH U TEOPHH

Pa3zsuBaioT  HaBbiKM paboOTHI C

2 TecTa

peleHue
3aj1a4




JIOTHYECKOr0 MBILIIEHHE Hepe3 | CKpellUBaHHA TEPMHHAMH
aHau3 CXeM
VY3natot o | YMeHHe BbITIOJHATh TECThI
INonyuaior BO3MOJKHOCTH | B3aUMOJICHCTBHHU
OLIeHHUTh CBOM JIOCTIKEHHUS aJUTE/TbHBIX T€HOB DopMHpYIOT HABHK BANQITHCHHA
MCCNIEI0BATENBCKHX paboT
[Tonyuarot Bo3MoxkHocThb | Ilosmydar 3HaHUSA 0
OLIEHUTH CBOHM NOCTHXKEHHUS BO3BPATHBIX TloBTOpAT XMMMHECKHE OCHOBHI
CKpeLIMBAHUSX MOCTPOCHHUs BELIECTBA
Mojy4aT BO3MOXKHOCTH TOHATH
HACNENOBAaHWE MpW3HAKoB B | Y3Hator 00  ombiTax PasBuBaioT SRHR
CBOE# POIOCIOBHOM Mennens, sayairsca | FORCHCRTRPORAHEN
TMonysar BOAMOIOCTS OOBACHATE Pe3yNLTATE YMEHHE BBIMONHATL TECTOBBIC
NPOAHATM3UPOBATH Vanaor o cuerieruu | PAOOTH
Hac/eOBaHMA TNPHU3HAKOB B |T€HOB W MEXaHHW3Me
CBOEI POIOCIIOBHOM HacneaoBaH|uA MPU3HAKOB,
onbiTax Moprana
OLIEHAT CBOH JOCTHXKEHHUS
VY3HalOT ©O MEXaHH3Me
OcymectssT BHIGOP HacleqoBaHus Tojia M
—— TOJIEpAHTHOTO MPHU3HAKOB, CLETUICHHBIX C
OTHOLLICHHA % | P
AeHCTBHTELHOCTH V3HaloT O  CBOWCTBE
Mopmupyercs  MHTEpeC K JHUBOr0, OOBSCHAT OCHOBY
YeJIOBEYECKOH  IeATE/IbHOCTH, FI0 CHMECTHORINER
Mpe/CTaBIIEIHHE O 3aBUCHMOCTH
SKOHOMMKM OT HayKH
OLEHAT CBOM NOCTHKEHHS
Teopus 3BOIIOIHA 14 PacmMpsT MpeAcTaBieHHe 00 | y3HAOT ocobennoctH | Haydarcs MONIE30BAThCA TecT
o0beKTax KUBOH MPUPOIb TONY/IALHOHHO-BUAOBOTO | CHMBOJIMKOH
YPOBHSA OpraHH3aLMH
Ymenue paborarb no




Pa3Butue HabmonaTenbHOCTH

@opMHUpyeTCs HHTEPEC K Hayke
H JIIOAM, AENatoUIHM OTKPBITHS

HuTepec k NOHATHIO 3BOMIOLIKS,
BO3MOXKHOCTAM H3MEHEHMS

MoTuBauus JHCKYCCHH

dopMUpOBaHHE Hay4yHOH
KapTHUHBI H3MEHSIOIET0CH
MHpa

Pa3BuBath JIOTHHYECKOE
MEILLIEHHE " yMeHHE
OMMCBIBATE OOBEKTHI MPHPOBI,
Hab/oaTeIbHOCTh

PasBuBaroT Hay4HOe
MUPOBO33pEHHE

Paciuupenue Kpyrosopa
Ioaroroeka k EI'D
VnopsaodeHHe 3HaHUi

Camoananu3s

JHBOTO

Hayuarbca NpPHMEHATH
TEOpPETHYECKHE 3HAHHA K
KOHKPETHBIX obwveraM
TIPHPOJbI

VY3nator ouorpaduio

JlapBuHa, M0O3HAKOMATCS C
€ro yueHHeM

VY3HawT COBpPEMEHHOE
NpeACTaBJIEHHE 0
JIBIDKYLIHX cuiax
3BOJIOLIMH

V3uatot Gopmbl otbopa

V3HaioT ©  MeXaHH3Me
3BOJIFOIIHOHHBIX
npeoOpa3zoBaHHH,
pesysbTaTax

YmeHnue O0BACHATD
MEXaHH3M BO3HHKHOBEHHSA
npucnocobeHui
3aKkpervieHWe 3HaHHH O

CHCTEMaTHYECKHX Irpynnax

V3HalT 4epThl Mporpecca,
00O BACHATD HaIW4He
COBPEMEHHBIX

MPOrpecCHpYOWKX TPy

NpeNIoKEHHOMY IUIaHY

IToBTOPAT 3Tamnbl BO3HHKHOBEHHA
Hay4HbIX 3HAHHH, METO/IbI

PasBuTHs HaBbika 0000IIEHHS

uHopMaLmr

:Iﬂdﬂu:ﬁu:s C 3KOJIOrH4YE€CKHMH
3HAHHAMH

Hayuarhcs ~ METOAAM HAY4HOTO
TIO3HAHHSA

VYuarcs BECTH
HCCIe0BATENBCKY IO
JeSATeJIbHOCTD

IMouck wuHpOpMALMK B JPYIHX
MCTOYHHKAX

HUnrerpaumsi ¢ reorpaguueckumMu
3HAHUAMH

Hnrerpaumsi ¢ reorpapuuecKuMH
3HaAHUAMH

Ymenue OpraHu30BaTh
HH(OpPMAaLIMOHHOE TOoJIe

PazsuTHd HaBbIKa
KOHCIIEKTHPOBaHUsA

Pa3gurie yMEHWH  BBINONHATH
3aJaHus pasHoii CTENeHH

CJIOKHOCTH




OpraH{3Mbl ¥ OKpYKarolas
cpena
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DOopMHPOBaHHSA MPEACTABICHHUA
00 OKpyKaloolleM MHpe H ero
CBSI3H C OPraHU3MOM

Pa3BuTue HaOMOIATENIBHOCTH H
JIOTHYECKOT0 MBILIUTEHHS

[IpencraBieHue 0
B3aWMOOTHOLIEHUAX HKHBBIX
CYLIECTB

Paciuypenue Kpyrosopa

PasBuBaTh HaBbikd paboTel B
rpymme

PaciuvpeHde  MBIC/IMTENBHbBIX
ONepaTHBHbIX JCHCTBHHA

PasBuTHE TpeACTaBJICHHA O
Henecoodbpa3zHOCTH JKHUBOH
NpPHPOIEI

Pa3BHTHE HABbIKOB JIOTHYECKOTO
MBIIIEHHSA

Hagbiku paboThl B rpymnne

PazsuTre BoOOpaXkeHHs

HHTepec K npeamery

V3HaloT O  3HAYCHHH
daktopoB  cpeabl s
JKHMBBIX CYILECTB
3akpernvieHHe 3HaHHH O
CTPOSHHH OpraHu3Ma
VmMeHue OOBACHATH
B3aHMOJEHCTBHE
OpraHM3MOB M Cpefbl,
HEODXOOUMOCTH
COCYLIECTBOBAHHS
3nanus 00  OTAMYMH
HCKYCCTBEHHBIX
3KOCHCTEM oT
€CTECTBEHHbBIX

V3HawTt 0 BHJAX
B3aMMOOTHOLIEHHI,
3aKpensT TIOHATHE
«bopnba 3a
CYIIIECTBOBAHHE»

YMeHHe ONMUCHIBATL HHIIY
OpraHusMa

V3Hnaror o
3aKOHOMEPHOCTAX
CYLIECTBOBaHMS BHUJOB B
coo01ecTBax

V3HaoT O THIIEBbLIX CEeTIX,
HayyaTcs onpenensiTh
MECTO OpPraHu3Ma B LEIH

WnTerpauus 3HaHui ¢ (U3KHKOH,
XuUMHen

Vmenue
HCCJIEIOBATENBCKYIO
NesSTebHOCTh

BECTH

PaszBuTHEe HABBIKA ONTMCAHUA

Ymenue HHTErpHpOBATh
uHbOpMALHIO
Wurerpatmu  uHdopmammu 06

uccieayeMoM o0beKTe
Hasbiku ycTHOH peyu

VMeHHWe BEISB/IATH COOTHOLLUEHMSA
rnoxasarenci

VMeHHE paccKa3blBaTh 110 CXeMe
Wnrerpanus uHGOpMALH

VMeHHe yCTaHABIUBATb NMPUYMHO-
CJIE[CTBEHHbIE CBA3H

Pa3BHTHE HaBbIKa aHATH3a

MPOEKT
TECT

MTOroBas
KOHTpPOJIbHas
pabora




4. ®opMbI KOHTPOJIA H BADHAHTHI €ro NPOBEICHUS

10 xnace

Ne Tema Jata Bun ®opma

1 | Buonorus B CHCTEME HAyK TEMAaTHYECKUI TECT

2 | XuMudecKu#i coCTaB KICTKH TeMaTHYECKUH TECT

3 | MoneKyJisipHBIif yPOBEHb OpraHHU3aluH XKA3HH TEMaTHYECKUH TECT

4 | OcobeHHOCTH CTPOEHHS KIIETOK JXHBBIX OPraHu3MOB TeMaTHYECKHH TECT

5 VpOBHH OpraHM3alliK XKHBOH PHPOJIBI HTOTOBBIK TECT

11 xaace

Ne Tema Jara Bun ®opma

1 | Murto3 u Meio3 TeMaTHYEeCKUH pelLcHHE 3a71a4
2 HacneacTBeHHOCTD TEeMaTHYECKUH TECT

3 V3MeHYHUBOCTh TeMaTHYECKUH TECT

- OCHOBBI I'€HETHKH TEMaTHUYECKHAH pelieHHe 3a1a49
5 JlapBUHU3M TEMaTHIECKUHI TECT

6 | Pous uenoseka B Guocdepe HTOTOBBIH TIPOEKT

7 DKOCHCTEMHBIH YPOBEHb TeMaTHIEeCKUH TEecT

8 | YpoBHHE Opranu3aliy Xu3HH HUTOTOBBIH TECT




