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[Imanupyemblie pe3yJIbTaThl.

Memanpeomemmnuie pe3yiomanisl:

— OTIpeNeNATh MOHATHUS, GOPMUPYEMBIE B ITPOLIECCE U3YUESHUS TEMBI,

— KJIacCU(UIIUPOBATh U CAMOCTOSITENIbHO BBIOMPATh KPUTEPUH [UTA KiIacCU(PUKALINY,

— CaMOCTOATENBbHO  (POPMYyTUPOBaTH MPOONEMBI HCCIEAOBAHUS M COCTABIATH IOJTAMHYK CTPYKTYpPY
OynyImero caMOCTOSITEIbHOTO CCIIEAOBAHNS,

— TPH BBINIOJHEHUU JTAOOPATOPHBIX U MPAKTHUECKUX PadOT BHIOMpPATh ONTHMANIbHBIE CIIOCOOBI NEWCTBUI B
paMKax MpenIoKEHHBIX YCIOBUH U TPeOOBAHUI U COOTHOCHTH CBOU ACHUCTBUS C TUIAHUPYEMBIMU PE3yJIbTaTaMU,

— (hopmyIHpPOBATH BHIBOJIBL,

— YCTaHaBJINBATh MPUYNHHO-CIIEICTBEHHBIE CBSI3H MEXKAY COOBITHUSAMY, SBJICHHUSMU,

— MPHUMEHSATh MOJIEJIH U CXEMBI JUIsl peIleHHs y4eOHbIX U MIO3HABATENIbHBIX 33/1a4,;

— BJIAJIETh MPUEMaMH CMBICJIOBOTO YTEHHsI, COCTABJISATh TE3HCHI U TUIAH-KOHCIIEKTHI IO PE3yJIbTaTaM YTECHUS,

— OpPraHHU30BBIBATH YU€OHOE COTPYIHIMUECTBO U COBMECTHYIO ACATENbHOCTD C YUUTENIEM H CBEPCTHUKAM,

— WCNOJB30BaTh  MH(POPMALMOHHO-KOMMYHHUKALIMOHHbIE TEXHOJIOTMH TMPH  MOJATOTOBKE  COOOIIEHHH,
MYJIBTUMEAUMHBIX NPE3EHTALIUN;

— IEMOHCTPHPOBATH HKOJIOTHUECKOE MBIILIEHHE U IPUMEHSTD €r0 B IOBCEJHEBHON JKU3HU.

Juunocmupsie pezyibmamot 00yueHus
— UCHBITBIBATH YYBCTBO T'OPAOCTH 32 POCCUHCKYIO OHOJIOTHUYECKYIO HAYKY;
— OCO3HaBaTh, KaKue MOCIEACTBUS A OKPYKarollel cpeabl MOXKET UMETh pa3pyllUTeIbHas
IeSATEIbHOCTD YeJIOBEKA U MPOSIBISATE TOTOBHOCTD K CAMOCTOSITEIIBHBIM ITOCTYTIKAM U ACHCTBUSIM Ha Onaro
IIPUPOJIBL,
— yYMeTb peaNnu30BbIBaTh TEOPETHUUECKHUE O3HAHNS B TIOBCEAHEBHON KU3HU;
— MOHUMATh 3HaYeHHE OOYUYEHHUs AJIs1 TIOBCEIHEBHOM *KU3HHU U OCO3HAHHOTO BbIOOpa Mpodecch;
— MPHU3HABATH MPABO KAKAOTO Ha COOCTBEHHOE MHEHHUE,
— yMeTb OTCTauBaTh CBOIO TOUKY 3PEHMUS,
— KPUTHUYHO OTHOCHUTBCS K CBOMM IOCTYIIKaM, HECTH OTBETCTBEHHOCTb 3a UX MOCIEICTBHUSI.
Ilpeomemmnsie pesyiomamst

BpINyCKHUK HAYYHTCS:

* BBIICJATH CYIIECTBEHHBbIE MPU3HAKH OMOJNOTHYECKHX OOBEKTOB (BHIA, SKOCHCTEMBI, Omochepsl) u
MPOLIECCOB, XapaKTEPHBIX I COOOIIECTB KUBBIX OPraHU3MOB,;

* apryMEHTHPOBATH, MPUBOIANTD JOKA3ATENbCTBA HEOOXOAMMOCTH 3aLTUThI OKPYKAIOLIEH CPembl;

* apryMEHTHPOBaTh, NPHUBOIUTH JOKA3aTENbCTBA 3aBUCHMOCTH 3JIOPOBBSl UEJIOBEKA OT COCTOSHHS
OKPY>KaroLEeN Cpenbl;

* OCYLIECTBIATh KJAacCUPUKAIMIO OWONOTHYECKUX OOBEKTOB HAa OCHOBE ONpEAENeHUs HX
NPUHAJIEIKHOCTH K OTIPEeNIeHHON CUCTEMAaTHIeCKOH rpyrIe;

* pacKpbIBaTh POJb OMOJIOTUH B MPAKTHUYECKOH NESTENbHOCTH JIFOACH, POJb OMONIOrnYeckux OOBEKTOB B
NPUPOAE U )KU3HU YEJIOBEKA, 3HAaUeHUE OHMOJIOMMYECKOro pasHOOOpasus il COXpaHeHus: bnochepsr;

* OOBSICHATP OOIIHOCTh TPOUCXOXKIACHHUS M OBOJIOLMH OPraHU3MOB HAa OCHOBE COTIOCTABJICHHS
0coOeHHOCTEH NX CTPOeHH U (PYHKLIHOHUPOBAHMUS,

* OOBSICHATh MEXAHU3MbI HACJIEACTBEHHOCTH W HM3MEHYHMBOCTH, BO3HUKHOBEHHS NPUCIOCOONIEHHOCTH,
npoLecc BUA0oOpa3oBaHus,

* pasmuuaTh MO BHEIIHEMY BUY, CX€MaM M ONMUCAHUSAM peajbHble OHOJIOrHUYECKHe OOBEKThl WM HX
n300paKEHMs], BBISBIISS OTIIMYUTEIIbHbBIE TPH3HAKH OHOJIOTHYECKHX OOBEKTOB,;

* CpaBHUBATb OHMONOrMYEeCKHE OOBEKTHI, IMPOLECCH, N1€NaTh BBIBOAbI M YMO3AKIIOUEHHs] Ha OCHOBE
CpaBHEHUS,

* YCTaHABIMBATh B3aUMOCBS3M MEXIY OCOOCHHOCTSIMU CTPOEHHS W (PYHKLHUSIMH OPraHOB U CHCTEM
OpraHoB,

* HCIOJB30BATh METOIbl OMOJOTMYECKOH HAyKW: HAONIOAATh M ONHCBHIBATH OMOJOTMYECKHE OOBEKTHI U




MPOLIECCHI; CTABUTH OHMOJIOTNYECKUE SKCTIEPIMEHTBI U OOBSACHSITD UX PE3YJIIbTATHL,

* 3HaThb U apryYMEHTHUPOBATb OCHOBHBIC MPaBHJIA TOBEACHUS B MPHUPOJE, AHAIM3HPOBATH U OLICHUBATH
MOCTIEICTBUS IESITEIbHOCTH YeJIOBEKa B IIPUPOE;

* ONWCBIBATP M HCIIOJB30BATH TNPHEMBl BBIPAIIUBAHUS W Pa3MHOXKEHUS KYJbTYPHBIX DPACTECHHH H
JOMAITHUX KUBOTHBIX, YXOZa 32 HUMH B arpOLIEHO33X;

* HaxoOuTh B y4eOHOW, HAydHO-TIOMYJSIPHOH nuTeparype, MHTEpHET-pecypcax MHPOPMALHIO O KUBOH
npupoze, opopMIIsTh €€ B BHE MMUCbMEHHBIX COOOIIEHNH, TOKIIAN0B, pedepaTos;

* 3HaTh U cOOMOaaTh Mpasmiia padboThl B KaOMHETE ONOJIOTH .

BbInycKHHK NOJIYYHT BO3MOKHOCTh HAYYHTHCS:

* TIOHMMATh  JKOJIOTHYECKHE  MpoOJieMbl,  BO3HUKAKOIIME B  YCJIOBHAX  HEPALIMOHAIBHOTO
NPUPOAOTIONB30BAHUS, M MYTH PEIIEHUS 3TUX MpodieM;

* AHATM3UPOBATh U OLICHUBATDH LEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX ACHCTBUSIX U MOCTYNKAX IO
OTHOIIEHHIO K 3/I0POBBI0 CBOEMY M OKPY)KAIOIIUX, MOCIEACTBHS BIHSHUA (PAKTOPOB PHCKA Ha 310POBbE
JeJIOBEKA,

¢ HaxoAWTh WH(pOpPMAIMIO MO BompocaMm OOmel OWONOTHH B HAYYHO-TIOMYJISIPHOUW JIUTEpaType,
CHEeLHUATM3UPOBAHHBIX OHMOJIOTHYECKUX CIIOBAapsX, CIPAaBOYHMKAX, MHTEpHET pecypcax, aHAJIU3UPOBaTb U
OLICHUBATh €€, IEPEBOANTD U3 OAHOH (POPMBI B IPYTYIO;

* OpHUEHTHPOBATBHCS B CHUCTEME MOPAJIBHBIX HOPM M LEHHOCTEH MO OTHOIIEHHIO K OOBEKTaM >KHUBOM
NPUPOIBI, COOCTBEHHOMY 3I0POBBIO H 3J0POBBIO APYTUX JIFOAEH (MMPU3HAHNUE BBICOKOHM LIEHHOCTH JKH3HH BO BCEX
€e TMPOSBICHHSX, SKOJIOTHYECKOE CO3HAHHME, SMOLMOHAIBHO-LEHHOCTHOE OTHOIIEHHE K OOBEKTaM >KUBOU
IPUPOIBL),

* CO371aBaThb COOCTBEHHbIE MUCHhbMEHHBIE U YCTHBIE COOOIIEHHS O COBPEMEHHBIX Mpobiemax B o0nacTu
OMONOTUM M OXpaHbl OKPYKAIOWIEH Cpenbl HA OCHOBE HECKOJBKHUX HUCTOYHUKOB HMH(OPMALIMH, COMPOBOXKAATH
BBICTYILJICHUE TIPE3€HTANEH, YUUTBIBAsS OCOOEHHOCTH ayJUTOPHH CBEPCTHUKOB;

* paboTaTh B IPyIe CBEPCTHUKOB MPU PEIIEHUH MMO3HABATEIbHBIX 337144 CBSI3aHHBIX C TEOPETHUECKIMHU
U MPAKTHYECKHIMH NpoOieMaMHu B OOJACTH MOJIEKYJISIPHOW OWOJIOTHH, T€HETHKH, HKOJIOTHH, OHOTEXHOJIOTHH,
MEIUIUHBl M OXPaHbl OKPYKAIOIIEHW Cpenbl, IUIAHUPOBATh COBMECTHYIO NESTEJIbHOCTh, YUUTHIBATH MHEHHE
OKPY’KarOIIUX M aAEKBATHO OLIEHUBATH COOCTBEHHBIN BKJIAJ B €S TEIbHOCTD TPYIIIIbL.

Conepxanue

Buosiorus. Beeaenue B 001y 0H0JIOTHIO
(70 yacos, 2 yaca B HeAeJII0)

Beenenue (3 vaca)

buonorust Hayka o >kuBOW mpupoae. 3HaueHHe OMOJIOTHUECKUX 3HAHUH B coBpeMeHHOH xu3Hu. IIpodeccun,
cBsi3aHHBIe C Ouosormeil. Meronbsl uccnepoBanusi Ouosorun. Ilomatne «xku3HB». COBpPEMEHHBIE HAyYHBIE
MPEACTaBJICHUsI O CYIIHOCTH >ku3HU. CBONCTBA KUBOr0. Y POBHU OpraHU3aLMK KUBOM NMPUPOABL.

emoncmpayuau

ITopTpeTs! y4eHBIX, BHECIINX 3HAUUTENbHBINA BKJIA B Pa3BUTHE OMOJOTHYECKON HAYKH.

Paznen 1. Moaexkyasipablii yposenb (/0 uacoe)

OOmiast xapakTepuUCTHKa MOJIEKYJSIPHOTO YPOBHsSI oOpraHm3auuu skuBoro. CocraB, cTpoeHHe U (DYyHKIHH
OPraHUYECKUX BEIIECTB, BXOAALINX B COCTAaB KMBOTO: YIJIEBOBI, JIMH/BL, OEJTKH, HYKJIEHHOBbIE KUCIOTHL, AT®
U Apyrue OpraHudecKkue CoequHeHns. buomornueckne katanusaTopsl. Bupycsr.

Hemoncmpayus

CxeMbl CTpOEHHUSI MOJIEKYJ XUMHUYECKHX COEIUHEHUMN, OTHOCSINUXCS K OCHOBHBIM IPYNNaM OpPraHMYECKHUX
BELIECTB.

Jlabopamopusie u npaxmuueckue padomot

Pacmemnienne nepokcuaa Bogopona GepMeHTOM KaTana3ou




Paznen 2. Knerounsblii ypoBens (/4 uacos)

OOmrast xapakTepuUCTHKAa KJIETOYHOTO VPOBHS OpraHM3auuu >KkuBoro. Kierka — CTpykTypHas W
(yHKUMOHANbHAST €IUHHULA KU3HH. MeTonbl u3ydeHHus KieTKd. OCHOBHBIE TMOJIOKEHHS KJIETOYHOH TEOPHU.
XUMHUUECKUH COCTaB KIETKH M ero mnocTosHCTBO. CTpoenue kierkn. DYHKIMHM OpPraHOMAOB KIIETKH.
IIpokapuoTel, 3yKapuoThl. XpoMOCOMHBIH Habop kieTkn. OOMEH BellecTB M NMpPEBpaleHne YHEPTUH — OCHOBA
KU3HEIEATENIbHOCTH KJIETKU. DHEPTeTHUECKUil 0OOMEH B KJIeTKe KJIeTKH. A3poOHOe 1 aHaspoOHoe apixanue. Pocr,
pa3BUTHE M JKW3HEHHBIM HHKJI KieToK. OO0Iue NOHATHS O [eNeHUW KJIeTKH (MUTo3, Meiio3). ABTOTPOdHI,
reTepoTPOdBhL

Hemoncmpayus

Mopnenb kineTku. Mukponpenaparbl MUTO3a B KJIETKaX KOPEIIKOB JIYKa, XPOMOCOM. MoOpemH-anrInKalyH,
WUTIOCTPUPYIOILIE fAeJeHHe KIeToK. PacimeruieHne nepokcuaa BOAOpPOAa C IOMOIIBIO  (hepMEHTOB,
COZEPIKAIUXCS B )KUBBIX KJIETKaX.

Jlabopamopusie u npaxmuueckue padomot

PaccmarpuBaHme KJIETOK PaCTEHUH U JKUBOTHBIX ITOJ MUKPOCKOTIOM.

Pazaen 3. OpranusmeHHbli ypoBeHb (/3 uacoe)

becnionioe u nonosoe pasMHOokeHue opraHu3moB. Ilonosbie kierku. OrmogoTsopeHue. MHausuayaabHOE
pasBuTHE OpraHusmMoB. buoreHerudeckuil 3akoH. OCHOBHbIE 3aKOHOMEPHOCTH I€peAayd HacleACTBEHHOU
uHpopmauuu. ['eHeTHYEeCKasT HEMPEPHIBHOCTD KU3HH. 3aKOHOMEPHOCTH U3MEHUHUBOCTH.

Hemoncmpayus

Mukponpenaparsl SHLIEKIETKH U CIIEpMAaTO301a )KHBOTHBIX.

Jlabopamopusie u npakmuueckue padomot

BrisiBneHne n3MEeHYMBOCTH OPraHU3MOB.

Tema 4. IlonyIsIUMOHHO-BHAOBOI YPOBeHb (8 uacog)

Bun, ero kpurepuu. Ctpykrypa Buaa. Ilpoucxoxxaenue Bunos. Pa3BuTue 3BOMIOLMOHHBIX NPEACTaBICHUM.
[MonynAuuns — sneMeHTapHas eIuHUIA HBOJIIOLIUHN. bopbOa 3a CylecTBOBaHHE U €CTECTBEHHBIH OTOOP. DKOJIOTHS
KaK HayKa. JKOJIOTH4eCKre (PaKTOPhI U YCIOBUS CPEIbL.

OcHOBHbBIE MOJIO’KEHUsI TEOPUHU DBOJIOLMU. JBUIKyIIMEe CUJIbI SBOJIOLUHN: HACIEACTBEHHOCTh, U3MEHUHUBOCTD,
Ooprba 3a cymecTBOBaHUE, €CTeCTBEHHBINH 0TOOP. [IprcmoCcOO0IeHHOCTh U €€ OTHOCUTENbHOCTh. MICKYCCTBEHHBIN
otoop. Ceneknust. OOpa3zoBaHNe BUIOB — MUKPOIBOJIIOLIUS. MaKpO3BOJFOLIHSL.

Hemoncmpayus

I'epbapuu, KONIEKINH, MOJENH, MYJSDKUA PACTEHHH U )KMBOTHBIX. JKHMBBIE pacTeHUs U KUBOTHBIE. [ epbapun u
KOJUICKLINH, WUIFOCTPUPYIOIIHE H3MEHYHUBOCTb, HACIEICTBEHHOCTb, IPHCIOCOOJIEHHOCTb, Pe3yJbTaThl
HCKYCCTBEHHOTO 0TOO0pA.

Jlabopamopusie u npaxmuueckue pabomot

Hzydenne MOpQoIOrnuecKoro KpuTepus BUaa.

IKeKypeuu

[IprunHEl MHOrOOOpa3Hst BUAOB B IPUPOAE.

Pazaen S. DxocucTeMHBbIi ypoBeHb (6 Uacog)

Bbuonenos. Dxocucrema. buoreonenos. Bzanmocsssp nonynsiuuii B 6uoreonieHose. Llenu nmutanus. OOmen
BEIIECTB, TIOTOK M IMpEBpAlleHHe HSHepruu B OmoreorneHo3e. McKyccTBeHHbIe OHMOLIEHO3BL. JKOJOTHYECKast
CYKLIECCHSI.

Hemoncmpayus

Konnekuun, WuTroCTpupyOImne 3KOJOTHIECKHE B3aUMOCBSI3U B OnoreonieHo3ax. Moenn 3KOCHCTEM.

IKeKypeuu

buoreouenos.

Pazaen 6. Buocdepusiii ypoBens (// uacog)

buocepa u ee crpykrypa, CBOICTBa, 3akOHOMepHOCTH. KpyroBopor BemecTs u sHepruu B Ouocdepe.
Dxonoruueckre Kpu3nucel. OCHOBBI PALMOHAIBHOTO MPUPOIOTIONB30BAHMSL.

Bo3HHUKHOBEHHE W pa3BUTHE >KU3HU. B3risiibl, TMIOTE3Bl M TEOPUH O IMPOUCXOKIACHMM KU3HHM. Kpartkas




UCTOPUS Pa3BUTUS OPTaHUYECKOTrO MUpa. Jloka3aTenbCcTBa 3BOIOLUH.

Hemoncmpayus

Monenu-anmukanun  «brnocdepa u  denoBek». (OKaMEHENOCTH, OTIEYATKH, CKEJIETbl TO3BOHOYHBIX
JKUBOTHBIX.

Jlabopamopusie u npaxmuueckue pabomot

H3y4yenne naneoHTONOTHYECKUX JOKA3ATENbCTB SBOTIOLUH.

Ikekypeuu

B kpaeBenyeckuii My3eil WM Ha Fe€0JIOrMYECKOe OOHAKEHHE.

Pe3eps Bpemenn — 6 yacos

TemaTu4eckoe IJIAHUPOBAHHE,

Buosiorus. Beeaenne B 001y 0HOJIOTHIO.
9 kaacc (70 yacos, 2 yaca B HeAeJ110)

Yacbl KOHTposabHble ¢ ydeTom Pl1B

1 Benenue 3

2 MoJieKky asipHbIH YPOBEHb. 10 1

3 KnerouHblil ypoBeHb 14 1
4 OpraHu3MeHHbIIl YPOBeHb 13

S. HHomyIAHOHHO-BHA0OBOH YPOBEHD 8 1 1

6. DKocucTeMHbIN YPOBEHb
7. buocgepHblil ypOBeHb 11

(03}




Buoaorns.. Beegenne B 001Iyo 0noIoruio,

9 kaacc (70 qacor, 2 yaca B HEJETI0)

Tema

Coaep:xanne

BI/I}I ACATC/ILHOCTH YICHHUKA

Beenenune (3 vaca)

Buonorus — Hayka o
SKHBOH TPUPOJE

Buonorus — Hayka 0 >KHBOH NPUPOJE.
3HauCHHC OHOIOTHUCCKUX 3HAHHUH B
coBpeMeHHOH >ku3HH. [Ipodeccum,
CBA3AHHBIC C OHOJIOTHCH

OmnpenemstoT NoHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
«OHONOTHSD, K MHKOJIOTHSDY, «OPHONIOTHSD», «aTbTOTOTHS,
«manco00TAHNKAY, KTCHCTHKAY, «OHO(H3HKAY, OHOXUMILD»,
«pannoOHOTIOTHY, KKOCMHYECKAS OHONOTHSY. XapaKTEPU3YIOT
OHMONOTHIO KaK HAYKY O YKHBOM HPUpoJe. PacCKpBIBaOT 3HAUCHHCE
OMONOTHYCCKUX 3HAHUI B COBPEMEHHOH KU3HU. [IpuBOmsIT
mpuMeps! podeccHii, CBsI3aHHBIX ¢ Ononorueii. beceayror ¢
OKPYKAFOIIMMH (POJCTBEHHUKAMHE, 3HAKOMBIMH,
CBEPCTHHKAMHE) 0 MPO(PECCHAX, CBA3AHHBIX C OHOJIOTHCH.
ToToBar mpeseHTanHn 0 MPOo(ECCHIX, CBA3AHHBIX C OHOIOTHEH,
HCIOIIb3YSI KOMITBEOTEPHBIC TEXHOIOTHHI

Mertonapt
HCCIICIOBAHMS B
OHOIOrHH

IMonarue 0 Hayke. MeTOABI HAYYHOTO
TO3HAHMS. JTaIbl HAYYHOTO
HCCICI0BAHNA

OmnpenemstoT noHATHS, (POPpMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
CHAYKA», «HAYIHOC HCCICIOBAHUCY, KHAYIHBIH METOI,
«HAyYHBIH (PaKT», «HAOTFOICHUEY, «IKCIICPHMEHT», «THIOTE3a»,
«3AKOH», KTCOPHS». XaAPAKTCPH3YIOT OCHOBHBIC METOIBI
HAYYHOTO MIO3HAHHS, STAIbl HAYYHOTO HCCIICTOBAHMSL.
CamocTroarenbHO (POPMYTHPYIOT MPOOICMBI HCCICIOBAHUSL.
CoCTaBISIFOT TIO3TAHYIO CTPYKTYPY OYAyINETO
CAMOCTOSTEIILHOTO HCCICIOBAHMS

CyImHOCTh KU3HH H
CBOWCTBA KHBOTO

CyYIIHOCTB MOHATHUS «KH3HBY.
CBoiCTBa )XHBOTO. Y POBHH
OPTaHU3ALUH KUBOH MPHPOIBI

OmnpenemsoT noHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
«GKH3HbY», <GKU3HCHHbIC CBOMCTBA», «OMOIOTHIECKUE CHCTEMBD»,
«OOMEH BEIIECTBY, KIPOLECCHl OMOCHHTE3a M PACHaga»,
«Pa3apasKUMOCTB», «PA3MHOKCHHCY, «HACICICTBEHHOCTHY,
«M3MEHYUBOCTBY, «PA3BUTHUCY, KYPOBHHU OPTAHU3ALUH KHBOTOY .
JlaroT XapakTePHCTHKY OCHOBHBIX CBOWCTB JKHBOTO. OOBACHIIOT
TIPUYHHBI 3aTPYIHCHUH, CBSI3AHHBIX C ONPEACICHACM HOHITHS
«Km3HBbY». [ IpUBOAAT IPUMEPBI OHOTOTHHECKHX CHCTEM PA3HOTO
ypoBHA opranm3anyuy. CpaBHHBAIOT CBOKCTBA, MPOSIBILIIOIINCCS
v O0BCKTOB JKHBOH M HE)KHBOH IPHPOIbI

MoJutexyaspHelii yposeHs (/0 yacog

MonekyIspHBIH
YPOBCHB: o0mas

XapPaKTCPUCTHKA

OO0mias XxapaKkTepHCTHKA
MOJICKYSIPHOTO YPOBHS OPTaHU3aIMA
skuBOT0. OpraHmIeCcKue BEIIECTBA!
OCITKH, HYKJICHHOBBIC KHCJIOTHI,
YIJICBOAbL, YKUPBI (JIUIHIBI).
buononumepsr. MoHOMEPBI

OmnpenemstoT noHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
«OPTaHMYECCKUE BEIICCTBAY, «OCIKI?, HYKICHHOBBIC KUCIOTBD),
«YTIECBOIBD), «KHPBI (JIUIHIBI)», «OHOIOINMEPED?,
«MOHOMEDPBD. XaPAKTEPH3YIOT MOJCKYLIPHBII YPOBCHB
opraHu3anun XuBoro. OIMUCHBAIOT 0COOEHHOCTH CTPOCHUS
OPTaHMIECKUX BEIIECCTB KaK OHOMOIMMEPOB. OOBACHIIOT
TIPUYHHBI H3YUCHUS CBOIMCTB OPTraHMUCCKHUX BEICCTB HMCHHO B
COCTaBC KJICTKH, Pa3HOOOPA3Hs CBOMCTB OHOTIOTHMEPOB,
BXO/AIINX B COCTAB JKUBBIX OPTAHU3MOB. AHATH3UPYIOT TEKCT
VYCOHHKA C IICTHE0 CAMOCTOSITEIBLHOTO BBISBICHUS




OHOIOTHICCKIX 3aKOHOMEPHOCTCH

YraeBoapt

YrneBoasl. YTIeBOABL, WK CAXAPUABL.
Monocaxapuasl. Jucaxapuabl.
IMomcaxapuasl

OmnpenemstoT noHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
«YTJICBOIBL, HJTH CAXapHIbD», K MOHOCAXAPUIBDY, «TUCAXAPHIBD?,
«IOTACAXAPHABD), «PHO032», «IC30KCHPHO03a%, «TIIOKO3aY,
«(PPYKTO3a», KTATAKTO32», KCAXAPO3a», KMATBTO32», KIAKT032»,
«KpaxXMaJ», «TTHKOTCHY, «XHTHH». XaPaKTePH3YIOT COCTAB H
CTPOCHHE MOJICKYJI YTJICBOJOB. Y CTAHABIMBAIOT HPHMIHHHO-
CJICICTBCHHBIC CBA3H MEKIY XHMHYCCKHM CTPOCHHEM,
CBOICTBAMH H (DYHKUHAMH YTJICBOJOB HA OCHOBE AHATH3A
PHCYHKOB H TEKCTOB B yucOHUKE. [IpHBOAAT MPUMEpHI
VIJCBOAOB, BXOJANIAX B COCTAB OPTAHA3MOB, MECTa HX
JOKATM3AHH 1 OHOIOTHHCCKYIO POTh

JIumuaer

JIumuaer. Kupsr. I'opMonsl. OyHKIUH
JTHUIHIO0B: YHEPTETHYCCKAA,
3amMacaromas, 3alMTHASL, CTPOUTEIBHAA,
peryraTopHas

OmnpenemstoT noHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
«ITHITAIBD?, <CKHPBD», KTOPMOHBD), «3HCPIETHUCCKAS (DYHKLIUS
JHMIHAOBY, «3aMACAOMAs ()YHKIHS THITHAOBY, «3aMIATHAS
(O)YHKIA THIHIAOBY, «CTPOUTEIBHAS (PYHKIUS JTHITHIOBY,
«peryniaropHas (PyHKIHSA THIHAOBY». JIal0T XapaKTCPUCTHKY
COCTaBa U CTPOCHMS MOJICKYJI JIMITHIOB. Y CTAHABIMBAIOT
MPHYUHHO-CJICICTBCHHBIC CBSI3H MCKIY XHMHICCKHM
CTPOCHHEM, CBOHCTBAMH U (PYHKIMSIMHE YTJICBOIOB HA OCHOBC
aHAJIH3a PHCYHKOB H TCKCTOB B yucOHHKE. [IpHBOAAT NpHMEpEHI
JHMIAIOB, BXOJIIINX B COCTAB OPTaHU3MOB, MECTA X
JIOKATH3AIMH U OHOJIOTHICCKYIO poTb. OOCYKIAIOT B KJIACCE
ITPOOJICMBI HAKOTUICHHS )KHPOB OPTraHU3MAMH B LEILIX
YCTaHOBJICHHS MPHYHHHO-CICACTBCHHBIX CBA3CH B MPHPOAC

CocrtaB u CTpOCHHC
OcITKoB

Cocras u crpocHue O¢aKoB. benku, wim
mpoTenHbL. [IpocThie U CI0KHBIE OCIKH.
AwmuHOKHCTOTHL [TomumenTa .
IlepBuvHAas, BTOpHYHAS, TPESTHYHAL H
YETBEPTHYHAS CTPYKTYPHI OCTIKOB.
JeHaTypauus Oeika

Omnpenemstor noHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
«OCTIKH, WTH MPOTCHHBD), KIPOCTHIC H CIIOKHBIC OCIIKID,
«AMHHOKHCIIOTBI», IOIUICITHA, KIIEPBUYHAS CTPYKTYPA
OCIIKOBY, «BTOPHYHAS CTPYKTYPA OCIKOBY, «TPETHIHAS
CTPYKTYpPa OEJIKOBY, UCTBEPTHIHAS CTPYKTYPA OCIKOBY .
XapakTepu3yIOT COCTAB H CTPOCHUC MOJICKYJI OCIKOB, PHIHHBI
BO3MOKHOTO HAPYIICHUS PUPOIHOH CTPYKTYPBI
(meHaryparmm) OenkoB. [IpHBOAAT MPUMEPHI NCHATYPALIUH
0eaKoB

OyHKIMH OCITKOB

OyHKIMU OCITKOB: CTPOUTEIbHAS,
ABHUTATCIIbHAA, TPAHCTIOPTHAA,
3aLIUTHASA, PETYIATOPHAS, CHTHAIbHA,
JHEPreTHICCKASL, KaTATUTHICCKAS

YCTaHaBIMBAIOT MPHIMHHO-CIICACTBCHHBIC CBSI3H MEKIY
XHMHYECKHM CTPOCHHEM, CBOMCTBAMH U (PYHKIMAMH OCITKOB HA
OCHOBE aHAJIM3A PUCYHKOB M TCKCTOB B yucOHUKE. [IpuBomsIT
TIPUMEPHI OCITKOB, BXOIAIINX B COCTaB OPTAaHU3MOB, MECT HX
JOKAIM3AIMH 1 OHOJIOTHYECKOH PONIH

HyxnenHoBbIE
KHCJIOTBI

Hyx/1eHHOBBIE KHCIOTBL
Jle30KCHPHOOHYKIICHHOBAS KHCTIOTA,
nm JIHK. PuOoHYKIEHHOBAS KHCIOTA,
nm PHK. A3oTtmcThic OCHOBaHMI:
a7ICHWH, TYaHWH, TUTO3UH, THMHH,
ypammi. KoMImieMeHTapHOCTb.
Tpancnoprras PHK (TPHK).
Pubocomuas PHK (pPHK).
Wndopmarmmonnas PHK (nPHK).
Hyxneorua. /IpoiiHas ciupaib

OnpeaemtoT moHATHSA, (JOPMHPYCMBIC B XOC H3YICHHUS TCMEIL:
CHYKJICHHOBAS KHCJIOTA», «AC30KCHPHOOHYKICHHOBAS KHCIIOTA,
uwm JJHK», «pubonyknennoBas kucmora, wiin PHK»,
«A30THCTHIC OCHOBAHMSD), «AICHUHY, «TYAHHH», «TUTO3HH»,
CTHMHHY, KyPaIlID), KKOMIUICMCHTAPHOCTEY, TPAHCIIOPTHAA
PHK (tPHK)», «pubocomuas PHK (pPHK)», «ur(popMannoHHAS
PHK (uPHK)», «nykaeotun», «apoiHas cnupaias AHK». Jaror
XAPAKTCPUCTHKY COCTABA M CTPOCHHA MOJICKYJI HYKJICHHOBBIX
KHCTIOT. Y CTAHABITUBAKOT MPHIHHHO-CIICACTBCHHBIC CBA3H MCKIY
XHMHYCCKHM CTPOCHHCM, CBOMCTBAMH H ()YHKIIUAMH
HYKJICHHOBBIX KHCIIOT HA OCHOBC AHAJIN3A PHCYHKOB H TCKCTOB B




yueOHuKe. [IpHBOAAT MPHMEPHI HYKICHHOBBIX KHCIOT,
BXOOAIIHUX B COCTAB OPraHU3MOB, MCCT HUX JIOKAJIU3aIlUA A
6uonormieckoi ponu. CocTaBIFOT IUIAH maparpada yueOHuKa.
Pemraror 6monormdaeckue 332491 (HA MATEMAaTHUECCKAH pacHeT;
HA NPUMCHCHHUC MPUHITAIIA I(OMI'[J'IGMGHTapHOCTI/I)

ATO H
OPTraHHYCCKHUEC

JIpyrue

COCOUHCHHA KJICTKH

Anenozuarpupochar (ATD).
Ancrosunmudocpar (A1D).
Ancroszuamono(ochar (AMD).
Makpospruyeckas CBs3b. BUTaMuHbI
SKUPOPACTBOPUMBIC U
BOJIOPACTBOPHUMBIE

OnpeaemroT mOHATHS, (JOPMHPYCMBIC B XOC H3YUICHHUS TCMEI:
«aneHozuHTpHpOCchaT (ATD)», «ancuosurgupochat (ALD)»,
«aneHosmHEMOHO(DOChaT (AMD)», «MAKPOIPTHICCKAS CBAEY,
«KHPOPACTBOPUMBIC BUTAMUHBD?, «BOJTOPACTBOPUMBIC
BHTAMHHBDY. XaPaKTCPH3YIOT COCTAB U CTPOCHHUE MOJICKYJIbI
AT®. ITpuBoasT MpHMEPHl BUTAMHUHOB, BXOIINX B COCTAB
OPTaHU3MOB, W X OMOJIOTHUYECKOH pOiH. [ OTOBAT BHICTYIUICHHE
C COOOIICHHEM O POJIH BUTAMHUHOB B (DYHKITHOHHPOBAHUHI
OpTaHu3Ma 4EJI0BEKa (B TOM HHUCIIE C HCIOIb30BAHIEM
KOMITBEOTEPHBIX TEXHOJIOTHiT). OOCYKIA0T PE3yIbTaThl pabOThI
C OTHOKJIACCHHKAMH

buonormieckue Ilonarue 0 kaTanu3aTopax. OmnpenesatoT MOHATHA POPMHUPYEMBIE B X0 H3YUCHUS TEMBI
KaTaJm3aTopsl Bronormieckue KaTarm3aTopsl. «KATATH3aTOP», «(PSPMEHT», KKO(ECPMEHT», «AKTHBHBIH LICHTP
®epmvenr. KodepmenT. AKTHBHBIH (epmeHTa». XaPaKTEPU3YIOT POIH OMOIOTHICCKUX
CHTP (pepMeHTA. KATaam3aTopoB B KICTKS. OMHICHBAKOT MEXAHAZM PaOOTHI
Jlabopamopnas paboma (epmenTos. [TpuBoaiT MpHMEPH! HEPMEHTOB, HX JIOKATH3AINH B
Pacmenienue nepokcuaa BOAOpoaa OPTaHH3MC U UX OHOJOTHICCKOH POTH. Y CTAHABIHBAKOT
(hepMEHTOM KaTanazon TIPUIMHHO-CIICACTBCHHBIC CBSI3H MEXy OCIKOBOH MPHUPOIOH
(I)epMeHTOB 1 ONTUMAJIBHBIMH YCITTIOBHAMH UX
(dyHxmonnposanus. OTpadaTeIBArOT YMEHHS (OPMYIHPOBATH
THIIOTE3bI, KOHCTPYHPOBATH, MPOBOIUTD IKCIIEPHUMEHTHL,
OLICHUBATH IOIYYECHHBIC PE3YIBTATHI HA OCHOBE COACPIKAHMA
J12a00paTOPHOH PAdOTHI
Bupycot Bupycol. Kancua, Camoc6opka OmnpenemstoT noHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
BHPYCHBIX yacTull. L{uxi pa3surus «BHPYCBHD», «KaTICHT», <CAMOCOOPKa». XapaKTepPHU3yIOT BHPYCHI
BHUpYyCa KAaK HCKJICTOYHBIC (I)OpMI)I JKHM3HU, ONMMACBIBAKOT LUK PA3BUTHA
upyca. OMUCHIBAOT OOIIHIT TUIAH CTPOSHHS BUPYCOB. [ IpuBomsaT
TIPEMEPBI BUPYCOB M 3a00IICBAHUI, BBI3BIBACMBIX HMHU.
OO0CyKXIar0T mpoOJIeMbI MPOUCXOKICHHSI BHPYCOB
O0bo0maromuii ypok Omnpenemstor noHATHS, COOPMUPOBAHHBIE B XOC H3YUCHUS

TeMBIL. JIat0T OLCHKY BO3PACTAIOIICH POJTH CCTCCTBCHHBIX HAYK H
HAYYHBIX HCCICTOBAHUN B COBPEMEHHOM MHPE, IOCTOAHHOMY
MPOLIECCY IBOMFOMIH HAYIHOTO 3HAHNA. OTpadaThIBAOT YMCHHSA
(hopMyITHPOBATH THIIOTE3BI, KOHCTPYHPOBATH, IIPOBOAUTH
OKCOCPUMCHTBI, OUCHUBATH MOJTYUCHHBIC PC3YJIbTATHL

Kaerounsrii ypoBensn (/4 uacos




KnetouHslif  ypOBEHB!
obmas
XAPaKTEPUCTHKA

O01mas XapaKTePHCTHKA KIICTOTHOTO
VPOBHS OPTaHU3ALMH >KUBOTO.

Knerka — cTpykTypHasd u
()YHKIHOHATTLHAS CAMHHUIIA KU3HH.
XHAMHYCCKHH COCTaB KICTKH. MeToIpI
H3yucHUS KICTKH. OCHOBHBIC
MOJIOKECHHA KIICTOYHOH TCOPHH

OmnpenemstoT noHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
KJICTKQ», «METOBI H3YUCHUS KICTKIW», «CBETOBAS
MHKPOCKOITHSDY, «3JIEKTPOHHAS MEKPOCKOTIHSD), «KICTOYHAS
TEOpHsD». XapaKTEPU3YIOT KIETKY KaK CTPYKTYPHYIO H
(D)YHKIMOHANBHYIO CIMHHUILY SKU3HH, €€ XHMIUCCKHH COCTaB,
MeTob! m3ydeHIL. OOBICHIIOT OCHOBHBIC MOJIOKEHHUS
KIeTOUHOI Teopun. CpaBHUBAIOT IPHUHIUITEI PAOOTH U
BO3MOYKHOCTH CBETOBOI H JICKTPOHHOM MHKPOCKONHYECKOM
TEXHUKH

OO0mue CBEACHHS O
KIeTkax. Knerounas

MeMOpaHa

OOmme cBeICHHSI O CTPOCHHUH KIJIETOK.
Huromnazma. Sapo. OpraHonIbL
MewmbOpana. Knerounas memOpana.
®arouuto3. [TnHOIMTO3

OnpeaemroT mOHATHA, (POPMHPYCMBIC B XOIC H3YICHHSI TCMBL:
IMTOIUIA3MAY, «SIPO», KOPTAHOMIBDY, «MEMOpaHa»,
KJICTOYHAS MEMOpaHa», «()aromuTo3y», «ITHHOLATO3Y.
XapakTepu3yIOT M CPABHUBAKOT MPOILCCCH (PAarONHTO3a H
mHHOIMTO3a. OMHCHIBAIOT OCOOCHHOCTH CTPOCHHS YaCTCH H
OPTaHOMIOB KICTKU. YCTAHABJIUBAIOT IPHIHMHHO-CIICACTBCHHBIC
CBSI3W MCX/y CTPOCHHUEM KJICTKH H OCYIICCTBICHUEM €O
mponeccos (aroumTo3a, CTPOCHUEM ¥ (DYHKIHSIMH KICTOUHOH
MeMmOpansL. COCTaBILTOT IITAH maparpaga

Anpo

Snpo, ero crpocHHE U QYHKIHHA B
Kierke. [TpokapHoTEL. JyKapHOTHI.
XPOMOCOMHBIH HAOOP KICTKH

OmnpenemstoT noHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
«IPOKAPHOTBL», «IYKAPHOTED), «XPOMATHHY?, «XPOMOCOMBL?,
«KAPHOTHID, «COMATHYCCKUC KICTKA», « TUILTOWTHBIH HA00P»,
«TOMOIIOTHYHBIC XPOMOCOMBD?, «TAIIOHAHBIH HA00p
XPOMOCOMY, KTAMETBD», «IAPBIMKO». XaAPAKTCPH3YIOT CTPOCHHE
SAPA KICTKH M €TO CBA3H C YHIOILIA3MATIHICCKON CCTEIO.
Pemator OHOIOTHYCCKHC 3aa4H HA OIMPEACICHHE HCIIA
XPOMOCOM B TAIUIONTHOM H JUILIOMITHOM Habope

OHIOIUIA3MATHICCKAS
CETbh. Pubocomsr.

Kommaeke T'onpmxw.

OHIOIMIA3MATHYCCKAS CCTh. PHOOCOMBL
Kommeke INompmxu. JIN30COMBI

OmnpenemstoT noHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
«3HIOILIA3MATHYCCKAS CEThY, KPHOOCOMBD), «KOMIIIICKC
T'onsmxmy», «TM30COMBDY. XaPAKTEPH3YIOT CTPOCHHE

JInzocomsl TICPEYUCICHHBIX OPTAHOMIOB KICTKH U UX (DyHKITHH.
Y CTaHABIUBAKOT MPUIHHHO-CIACACTBEHHBIC CBA3H MEIKIY
CTPOCHHEM U (DYHKIMSIMHI OHOIOTMICCKUX CHCTEM HA IIPUMEPE
KIICTKH, €€ OPTAaHOHUIOB W BBHIIONHACMBIX HMH (DYHKITHH.
PaboraroT ¢ miumrocTpaumaMu YaeOHHKA (CMBICTIOBOC YTCHHC)
MHuUTOXOHAPUH. Muroxonapuu. Kpuctel. [Tnactuasr: OnpenemroT moHATHS, (POPMHPYCMBIC B XOIC H3YICHHUS TCMBL
InacTuasr. JEHKOIUIACTBI, XJIOPOMIACTBL, «MHTOXOHIPHUW», KKPUCTBD», KIIACTHABDY, «JICHKOIIACTHD?,
Knerounsii  meHTp. | XpomormiacTsl I'pansl. Kmerounsiit «XJIOPOILIACTBD?, «XPOMOILIACTBD?, «TPAHBD), «KIICTOYHBIN
Oprasonapt neHTp. LluTockener. MUKpOTPYOOUKH. LEHTP», KIUTOCKETIET?, KMUKPOTPYOOUKIY, KICHTPHOII,
JBHYKCHUSL. LlenTpuomn. BepeTreHo AcacHHUA. «BEPETCHO ACTICHUS», KPECHUUKIY, «KTYTHKI, «KICTOYHBIC
Knerounsie Pecuuuxu. Xrytuku. Knerounsie BIJIFOUCHUAD). XAPAKTEPH3YIOT CTPOCHUE MIEPSUNCICHHBIX
BIJIFOUCHUA BIJIFOUCHUA OPTaHOHIOB KICTKU M UX (DYHKIWH. Y CTAHABIMBAIOT MIPHIHHHO-
CJICACTBCHHBIC CBSI3H MEX/y CTPOCHUEM U (DYHKIMSIMHA
OHOIOTHIECKUX CHCTEM HA MPUMEPE KICTKH, €€ OPTAaHOUAOB U
BBIMOTHAECMBIX UMH (yHKOWi. Paboraror ¢ mmocrpanusiMu
yucOHHMKA (CMBICIOBOC YTCHIC)
Ocobennocrn [TpokapuoTsr. JykaproTel. AHa3poOsl. | OmpenesroT NoHITHS, (POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
CTPOCHHUA kieTok | Cropsr «IPOKAPHOTHD?, «IYKAPHOTHD», «aHAIPOOBD», «CIIOPHD?.
3YKApHOT u | UepTsl CXOACTBA M PA3IHYHA KIECTOK XapakTepu3yIOT 0COOCHHOCTH CTPOCHHS KJICTOK MPOKAPHOT U
MPOKAPHOT MPOKAPHOT H 3YKAPHOT. sykapuoT. CpaBHHBAIOT OCOOCHHOCTH CTPOCHUS KIIETOK C IICIIHIO

Jlabopamopuas paboma

BBUIBJICHHA CXOACTBA H PA3IHYINA




PaccmaTtpuBaHue KIETOK OAKTEPHH,
paCTeHI/IfI H JKUBOTHBIX IO

MHKPOCKOIIOM

O0bo0maromuii ypok

Accnmumsinms u | Accnmmminms. JIuCCHMUAISITHSL. OmnpenemstoT noHATHS, (POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:

JTUCCHMUJISITNS. Merabommsm «ACCHMWILALHS?, « THCCAMIJISIHS?, «MeTabomI3M». OOCYKIaroT

Merabomusm B KJIacce MPOOJIEMHBIC BOIPOCHI, CBA3AaHHBIC C MPOIIECCAMH
00MCHA BEHICCTB B OMOJOTHYECKHX CHCTEMAX

DHEPTETHIECKUH Henonnoe xkucmopoguoe OmnpenemstoT NoHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBI:

0OMEH B KJIETKE

()CpPMCHTATHBHOC PACIICIUICHUC
rroko3bL. [ ko3, TlomroE
KHCJIOPOTHOC PACIICIIICHAC TIFOKO3HL.
Knerounoe gpixanue

«HETOJIHOE KHCJIOPOJHOE (DEPMEHTATUBHOE PACIICILICHHE
[JIFOKO3bD?, «TJIMKOIU3», «IIOJHOE KHCIOPOJHOE PaCLICILICHUE
TJIFOKO3BD», «KJIETOYHOE JBIXAHHE». XaAPAKTEPH3YIOT OCHOBHBIC
JTaIbl SHEPIETHYECKOr0 0OMEHA B KJIETKAaX OPraHU3MOB.
CpaBHUBAIOT 3HEPTETHUCCKYIO F3PPEKTHBHOCTD TIINKOIN3A U
KJICTOYHOTO JABIXaHHS

DoTOCHHTE3 H

3naveHue goTtocmuTe3a. CBeroBas (aza

OmnpenemstoT noHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:

XEMOCHHTE3 (orocunTe3a. TemHoBas daza «cBeroBas (paza porocuHTE3a», «TeMHOBAS (ha3a (POTOCHHTE3A»,
(orocunTe3a. ©oTOIM3 BOIBL «(OTOIN3 BOABD, KXEMOCHHTE3», KXEMOTPO(BI»,
XemocuHTE3. XEMOTPOQBHIL. «HETpUPHUOUPYIOMmHE OaKTEepUI». PaCKphIBArOT 3HAUCHHUC
Hurpudumupyromue 6akrepuun (orocmHTE3a. XapaKTEPU3YIOT TEMHOBYIO H CBETOBYIO (Da3bl
(hoTocmHTE3A 1O CXEME, PHBEACHHOH B yucOHNKE. CPaBHUBAIOT
nporecchl (POTOCHHTE3a M XEMOCHHTE3a. PelaroT pacueTHbIe
MaTEMATHYECKUE 3a1a4H, OCHOBAHHBIC HA (PAKTHUCCKOM
OHOIOTHICCKOM MATCPHATIC
AsToTpodsr Astorpodsr. ['ereporpodsr OmnpenemstoT noHATHS, (POPpMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
reTepoTpodbI ®otorpodsr. Xemorpodsl. Canpoursl. | «aBTOTPOdBD, KTeTepOTPOodPED, KPOTOTPOdBY, «XeMOTPODBI?,

ITapasutsl. '01030iHOE TIHTAHUE

«canpo()UTHD), KMAPA3HTED?, KTOTO30HHOC ITHTAHHUCY .
CpaBHHBAOT OPTAHU3MBI TIO CIIOCOOY MOTYUCHHUS MATATCIBHBIX
semecTs. CocraBimoT cxemy «Kmaccu(ukamus opraHu3MoB 1o
CImoco0y MUTAHUSD) C MPHUBCICHHCM KOHKPCTHBIX MPHMCPOB
(CMBICTIOBOE YTCHHE)

Cunre3 OeIKOB B

Cunre3 0eIKOB B KieTKe. ['eH.

OmnpenemsoT noHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:

KJICTKE TI'enernueckuit koa, Tpumier. KogoH. «TE€H», KTCHETHYCCKUH KO, «TPHILIET?, «KOJOH»,
Tparckpumnusa. AHTHKOAOH. (TPAHCKPHIIHD», KAHTHKOIOH», «TPAHCILIIID», KIOTHCOMA.
Tpauncmauus. [lomucoma XapakTepu3yIOT MPOLECCH, CBA3aHHBIC ¢ OMOCHHTC30M OCITKA B
KieTke. ONHCHIBAFOT MPOIICCCH TPAHCKPHITIHH U TPAHCIIIHE
MPHUMCHSI MPHHIAI KOMIUICMCHTAPHOCTH H TCHETHUYCCKOTO KOAA
Jencaue KICTKH. | KU3HCHHBIM MUK KICTKH. MHTO3. OnpenemroT moHATHS, (POPMHPYCMBIC B XOIC H3YUICHHUS TCMBL:
Muro3 Hurepdasa. [Tpodasza. Meragasa. «MHTO3», «HHTEPdA3ay, «mpodazay, «Mmeradasza», «anadasza»,
Amnadaza. Temogaza. Pexynmmkamms. «reno(azay, «PeAYILTHKALID, «XPOMATHIABD), KIICHTPOMEPA»,
Xpomatumer. Learpomepa. BepereHo «BEPETCHO JACTICHUDY. XaPAKTEPH3YIOT OMOIOTHICCKOE 3HAUCHHUC
JICTICHUS MuT03a. OMHCHIBAIOT OCHOBHBIC (Da3bI MUTO3a. Y CTAHABIHBAIOT
MPHUIHHHO-CJICICTBCHHBIC CBA3H MCKAY MPOAOKUTCIPHOCTHEO
JENCHUA KICTKH M MPOJ0JDKHTEIBHOCTBIO OCTANBHOTO MEPHOA
JKH3HCHHOTO HKJIA KJICTKH
O06o0maromuii ypok
Opranu3smMeHHbIil YPoBeHb (/3 yacog)
PasmHOKeHHE OO0mias XxapaKkTepHCTHKA Omnpenemstor noHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:

OpPraHU3MOB

OPTaHHU3MEHHOTO YPOBHSL.

«PA3SMHOKCHHC OPTaHU3MOBY, «becmommoe Pa3MHOXKCHHUCY ,




PasmHOkeHHE opraHu3MoB. becronoe
pasmHOxeHue. [loukoBanue. [lencHue
tena Haasoe. Coper. BereratusHOE
pasmuokeHue. [1o1oBoe pa3zMHOKEHHE.
Iamersr. 'epmadpoaursr. CeMEHHUKH.
Swaamku. CriepMaTo30HIbL.
SinexneTku

«TOYKOBAHUCY, «ACTICHUC TCA», «CIOPBDY, KBCTCTATHBHOC
PA3MHOXCHHACY, KIOIOBOC PA3MHOKCHHC?, KTAMETBD),
«repMapPOINTEDY, KCCMCHHHUKID, «STHIHUKID,
«CHEPMATO30HIbD?, <SIMLECKICTKH». XAPAKTCPH3YIOT
OPTaHU3MCHHBIA YPOBCHb OPTAHM3AIMH SKUBOTO, IIPOLIECCHI
6eCcIoI0ro U MOJI0BOTO PA3MHOXKEHHS, CDABHUBAIOT UX.
OnuUCHIBAOT CIIOCOOBI BETCTATHBHOTO PA3MHOKCHHSA PACTCHHH.
[MpuBoaAT MPUMEPHI OPTAHU3MOB, PA3MHOKAFOIIHXCS TIOJTOBBIM
1 OCCTIONBIM ITyTEM

Pazeurne  moxoBbIx | CTaguu pa3BUTHA IMOJOBBIX KIICTOK. OmnpenemsoT noHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
KIICTOK. Meiios. | I'amerorenes. Ilepuon pa3sMHOKEHHL. «TaMETOTEHES3Y, KIEPHO PASMHOKEHID, «IEPHOJ, POCTAY,
OmIoI0TBOPCHHUE Ilepuon pocra. Ilepuoa co3peBaHus. «IEPUOA CO3PEBAHUSD, «MeH03 [», «mMeito3 11», «koHBrOraums»,
Meiios: menios I u meiios 11 «KPOCCHHTOBEDY, «HANPABUTEIBHBIC TEIBIAY,
Konsroramms. Kpoccurrosep. «OILIOAOTBOPEHHEY, «3UT0TA», KHAPY>KHOE OIUIOAOTBOPCHHEY,
HanpasurensHbie Tembua. «BHYTPEHHEE OILTOJOTBOPEHHCY, «IBOHHOE OILIOJOTBOPCHUE ¥
Omonorsopenue. 3urora. HapyskHoe TTOKPBITOCEMEHHBIX», «IHAOCHEPM». XaPaKTCPU3VIOT CTAIHA
OILIONOTBOPCHUE. BHyTpeHHEE Pa3BUTH MOJOBBIX KICTOK M CTAJHH MEHO3a MO CXEMaM.
OIIOA0TBOPCHHE. J{BOIHOEC CpaBHHBAFOT MUTO3 U MeH03. OOBACHIIOT OHOIOTHICCKYEO
OILTOOTBOPCHHUE ¥ MOKPHITOCEMEHHBIX. | CYIIHOCTh MHTO3a U OIUIOXOTBOPCHHUS
JHmocnepM
WnausuayansHOE Onrorene3. OMOPHOHAIBHbBIA TIEPHOT OmnpenemstoT noHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
pazBurue OHTOTCHE3a (3MOpPHOTCHE3). «OHTOTEHE?», «3MOPHOHANBHBIH MEPHO OHTOTCHE3A
OpPTaHHU3MOB. [MocTaMOpHOHATEHBIH TICPHOA (3MOpPHOTCHE3)», «TOCTAIMOPHOHAIBHBIH MCPHOA OHTOTCHE3aY,
Buorenermieckuit oHTOreHe3a. [Ipsamoe passurue. «TPSAMOE PA3BUTHEY, KHETPAMOE PA3BUTHEY», «3aKOH
3aKOH Henpsamoe pazsuTne. bHoreHeTHUSCKHMIT | 3apOABIIICBOTO CXOACTBAY, «OHOTCHETHUCCKUH 3aK0HY,
3aKOH. 3aKOH 3apOABIICBOTO CXOACTBA. | «(miIoreHe3». XapaKTepU3yIOT IEPHUOIBI OHTOTCHE3A.
buoreneTnueckuii 3axoH. GunoreHes OnmceIBaroT 0COOCHHOCTH OHTOTECHE3a HA MPUMEPE PA3IIHIHbIX
rpym opraHm3MoB. OOBACHIIOT OMOJIOTHIECKYIO CYIHOCTh
OMOTCHETHIECKOTO 3aK0HA. Y CTAHABIUBAIOT IIPHIMHHO-
CJICACTBCHHBIC CBSI3H HA IIPUMEPE >KUBOTHBIX C IPSMBIM H
HENPSIMBIM PAa3BHTHEM
O0bo0maromuii ypok
3aKOHOMEPHOCTH 3aKOHOMEPHOCTH HACTICAOBAHMS OmnpenemsoT noHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
HACIICIOBAHI MIPHU3HAKOB, YCTAHOBJICHHBIC [ . «THOPHUAOIOTHYECKHH METOTY, «UUCTHIC THHHUI,
MPHU3HAKOB, Menzaenem. MorOTHOpHITHOE «MOHOTHOPHIHBIC CKPCITHBAHILD, KAJUICIbHBIC TCHBD?,
VYCTAHOBJICHHbIC ckpemuBanue. L{uronormieckue «TOMO3HMTOTHBIC Ml TE€TCPO3HTOTHBIC OPTAHU3MBDY,
I'. Mennemnem. OCHOBBI 3aKOHOMEPHOCTEH «TOMHUHAHTHBIC M PELECCHBHBIC IPU3HAKIY, «PACIICILICHUEY,
MonorubpumHOoe HACTICAOBAHMS IIPH MOHOTHOPHIHOM «3aKOH YHCTOTHI TaMeT». XapaKTePU3yIOT CYIHOCTh
CKpEIIMBAHUE ckperuBanud. [ HOPHIOIOTHUCCKIH THOPHIOIOTHUCCKOTO MeTOa. OMUCHIBAIOT OIBITHI,

MeToa. UNCTHIC THHHH.
MOHOTHOPHIHBIC CKPCITUBAHMA.
ATeTbHBIC TCHBL. [ OMOBHTOTHBIC H
TCTCPO3HTOTHBIC OPTAHHU3MEL
JIOMHHAHTHBIC H PCLCCCHBHBIC
mpu3Haku, Pacmennienue. 3akoH
YHUCTOTHI TAMET.

Ipaxmuueckas paboma

Pemenue reHeTHUECKUX 3aa4 HA
MOHOTHOPHTHOE CKPCIIMBAHIC

mpoBoauMbie [ MeHmeaeM mo MOHOTHOPHIHOMY CKPCITUBAHHIO.
CocraBmaroT cxeMbl CkpemuBaHud. OOBACHIIOT

IUTONIOT MECKUE OCHOBBI 3aKOHOMEPHOCTECH HACIICTOBAHMUS
MPU3HAKOB TPH MOHOTHOPHIHOM CKPCIIMBAaHUH. Permmaror 3agaun
HA MOHOTHOPHIHOC CKPCIIHBAHUC




Henonnoe
JOMHUHHPOBAHHC.
I'erornm w (ernoTHIL

Henonnoe nroMunuposanue. I'eHoTnn u
(eHOTHII. AHATH3HPYIOIICS
CKPCIIUBAHHE.

OnpeaemroT moHATHS, (POPMHPYCMBIC B XOIC H3YICHHUSI TCMBL:
«HEMOJIHOS TOMUHHPOBAHUCY, TCHOTHID, «(DCHOTHID?,
«AHATTM3HPYIOMICE CKPCIMUBAHNCY . XaPAKTCPH3YIOT CYITHOCTD

Ananm3upyromee [Ipaxmuuecxas paboma AHATM3UPYIOIIETO CKpemuBaHusI. COCTABILIIOT CXEMBI
CKPCIIUBAHUC PereHme reHeTHUECKHX 33124 HA CKpCHIMBAHKA. PemIaroT 3a1a4u HA HACICIOBAHNE IPH3HAKOB
HACICAOBAHNE MPH3HAKOB MPH IIPH HEMIOTHOM JTOMHHHUPOBAHUHI
HEMOJIHOM JOMHHHUPOBAHUH
JurubpuaHoe JurubpuaHoe CKpernuBanue. 3aK0H OmnpenemstoT noHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
CKpCILLMBAHUE. 3aKOH | HE3aBUCHMOIO HACICAOBAHUA «IUTHOPUIHOE CKPEIIMBAHACY, «3AKOH HE3ABUCHMOTO
HE3ABHCHMOTO npu3HAKOB. [TomrudpuHOe HACTICIOBAHMS TIPHU3HAKOBY, «IOJIMTHOPHIHOE CKPEIIHBAHUCY,
HACJICIOBAHUA ckpemuBanue. Pemerka Ilennera. «pemrerka [lennera». JIaroT XapakTepUCTHKY U OOBSCHIFOT
TIPU3HAKOB [Ipaxmuuecxas paboma CYIIHOCTB 3aKOHA HE3aBHCHMOTO HACNICAOBAHHA NPHU3HAKOB.
Pemenne reHeTHIECKHX 33434 CocTaBmsroT CXeMbl CKpPEIIUBaHMS U perreTku [lenHera.
Pemaror 331241 HA JUTHOPHTHOE CKPEIMBAHNC
I'enetuxa mona. | I'enetnxa moma. Hacnenosanue OmnpenemstoT noHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:

CIICIUICHHOE C IIOJIOM

NPU3HAKOB, CHCIIJICHHBIX C ITOJIOM.

«KAYTOCOMBD?, KIIOJIOBBIC XPOMOCOMBD?, «TOMOTAMETHBIH moJD»,

HACJICIOBAHHE Aytocomsl. [TonoBbie XpOMOCOMBL. «TETEPOTaMETHBIN MO», «CLECIUICHUE TeHA C OJIOM». JIaroT
I'omoramMeTHBIH 1 TETEPOTaMETHBIH MOJN. | XaPAKTEPUCTUKY H OOBSICHSIOT 3aKOHOMEPHOCTH HACIICTOBAHMS
ClenneHUe TeHA € IOJIO0M. MIPU3HAKOB, CHCIICHHBIX C MOJXOM. COCTABILIIOT CXEMBI
[Ipaxmuuecxas paboma CKPCIMUBAHMA. Y CTAHABIMBAIOT MPUYUHHO-CIICACTBCHHBIC CBA3H
Pemenne reHeTHIECKHX 33424 HA HA MPUMEPE 3aBHCHMOCTH PA3BHUTHA 0JIA OCOOH OT €¢
HACJICIOBAHKE TIPH3HAKOB, CICIUICHHBIX | XPOMOCOMHOTO Habopa. PemaroT 3a1auu Ha HACIICIOBAHHC
C TIOJIOM MPHU3HAKOB, CUCIUICHHBIX C TIOJIOM
O0oOmaromui ypok
3aKOHOMEPHOCTH 3aKOHOMEPHOCTH W3MEHIHBOCTH: OmnpenemstoT noHATHS, (POPpMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
H3MEHYHBOCTH: MOIH(UKALIMOHHAS! H3MEHIHBOCTb. «M3MEHYUBOCTDY, «MOAU(UKALII», «MOAN(DHKATHOHHAS
MOTH(DHUKAITMOHHAS Momudukarmmm. Hopma peakumu. H3MEHYHUBOCTDY», «KHOPMA PEAKLUN». XAPAKTEPHU3YIOT
H3MCHYHBOCTb. [Ipaxmuuecxas paboma 3aKOHOMEPHOCTH MOAM(DUKAIITMOHHON H3MEHIHBOCTH
Hopma peaxuun BrLiBIcHHE H3MEHYHBOCTH OPTAHM3MOB | OpraHu3MoB. [IpuBOAAT MpEMEpPBI MOAN(DHKATHOHHOH
H3MEHYHMBOCTH U NMPOABICHUN HOPMBI PEAKLMH. Y CTAHABIUBAKOT
MPHYUHHO-CIACICTBCHHBIC CBA3H HA MMPUMEPE OPTAHU3MOB C
ITUPOKOH M Y3KOH HOPMOH peakiyy. BrmoaHAOT
MIPAKTHYECKYO PA0OTY IO BBUIBJICHUIO H3MCHUYUBOCTH Y
OpPTaHU3MOB
3aKOHOMEPHOCTH 3aKOHOMEPHOCTH W3MEHIMBOCTH: Omnpenemstor noHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
H3MEHYHBOCTH! MYTAOHOHHAS H3MECHIMBOCTD. [ [pHMUHEI | «TCHHBIC MYTAIUI», «XPOMOCOMHBIC MYTAI[HI», KTCHOMHBIC
MYTAIHOHHAA MYTAIHI. MYTAIUI», «YTPATa», «ACTACIID, «IYIUTHKALMSDY, K HHBEPCUSD?,
H3MEHYHBOCTh I'enHBIE, XPOMOCOMHBIEC H TCHOMHBIE «cuHApOM /JlayHa», «OTHTLIONIUSDY, «KOIXULIHHY,
MyTanuu. YTpata. Jenenus. «MYyTarcHHBIC BENIECTBA». XAPAKTEPHU3YIOT 3aKOHOMEPHOCTH
Jymmukanusa. Masepcust. Cuaapom MYTAIHOHHON H3MEHYUBOCTH OPraHu3MoB. [IpuBOAAT npuMeEphI
Jayna. Iomumnonansa. Koaxuums. MyTanui y opranu3Mos. CpaBHHBAOT MOAU(HKALNH 1
MyTarcHHbIC BEIIECTBA MyTanuu. OOCY)KIAf0T MPOOIeMbl H3MEHUHBOCTH OPTaHH3MOB
Ocuoupie  meroap! | Cenexuus. ['mOpuamsanms. MaccoBbii OmnpenestoT NoHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:

CCNICKIUU  PACTCHMIA,
JKABOTHBIX u
MHKPOOPTAaHU3MOB

otoop. MHAuBUIyaIbHBIN OTOOD.
Yucrtele TUHUU. BIN3KOpOACTBEHHOE
CKpeluBaHue. I'ereposuc.
MexBHI0BAA THOPHAH3ALIHS.
HcKkyCCTBEHHBIN MyTAarcHES3.
BuorexHonorHA. AHTHOHOTHKH

«CENEKUMS», KTHOPHAN3ALILT», «MACCOBBIH 0TOOPY,
«MHAMBUIYATbHBIH 0TOODPY, «UUCTHIC THHUI,
«ONHM3KOPOACTBEHHOE CKPCIIUBAHUCY, KTETEPO3HCY,
«MEXBHIOBASI THOPUIN3AIMSD, ACKYCCTBECHHBIH MyTarcHe3»,
«OHOTEXHOIIOTHS, KAHTHOMOTUKID. XaPAKTEPH3YIOT METOIbI
CCICKIHOHHOM PadoTeL. CPABHHBAIOT MACCOBHIH H
HHIUBHIYAJbHBIH 0TOODP. [OTOBAT COOOIMECHUS K YPOKY-




cemuHapy «CeICKINA HA CITYKOC UCTOBCKAY

OO0o0maromuit  ypok-

Cenekuns Ha CIy>KOC YCITOBCKA

BricTynaror ¢ coOOOImEHIIMH, 00CYKAat0T COOOMICHUS C

CeMHHAp OJHOKJIACCHUKAMH U YUUTCISIMHA
HonyssuMoHHO-BHAOBOI YpoBEeHD (8 vacog)
[NomymsmuonHO- [Nonsarue o Buze. Kpurepnu Buza: OmnpenemstoT noHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
BHIOBOI VPOBEHB: | MOP(OIOTHYCCKUH, (PH3HONOTHUCCKUH, | «BHA», «KMOP(OIOTHUCCKUN KPUTECPHI BHIA»,
obmas TCHETHYCCKUH, SKOTOTHYCCKUIA, «(PU3HOTOTHICCKUHA KPHTCPHH BUIA», KTCHETHUCCKUH KPUTEPHH
XaPAKTCPUCTHKA reorpa()muECKUi, HCTOPHICCKUH. BH/IA», «IKOJOTHUCCKUH KPUTEPHH BHIA», «TeorpaduccKui
Apean. TTomymsmust. CeoicTea KPUTEPHI BUAA», «HCTOPHYCCKAN KPUTEPUHU BHIA», «apea»,
MOy JLINUi. BHoTHyeckne coo0ImecTBa. | «IMOMYJLINUS», «CBOMCTBA MOIMYJLINHUID, KOHOTHICCKHC
Jlabopamopnas paboma cooOmmecTBay. JlaroT XapaKTEPUCTUKY KPUTCPHEB BHUIA,
Hzyuenne Mop(hoIormieckoro TOIYJSIUOHHOM CTPYKTYPHI BuAa. ONHCHIBAIOT CBOMCTBA
KpHTEPHSI BHAA moryJanuit. OOBSCHSFOT PO PEMPOIYKTUBHOMN H3OIISIINH B
MOA/ICP’KAHNH IICTIOCTHOCTH BU/IA. BBITOIHAIOT MPAKTHIECKYIO
PadoTy MO M3YUCHAIO MOP(POIOTHICCKOTO KPUTCPHS BHIA.
CMBICIOBOE YTCHHE
DKOIOTMIECKHUEC [NorsaTre 06 sKoOTHYEcKUX Qakropax. | Ompenersror NoHITHS, POPMHUPYEMbIC B XOJC H3YICHHS TCMBbI:

(akTOpsl W YCIOBHSA

YcnoBus cpeapl. IKOTOTHUCCKHC

«a0OHOTHICCKHC IKOJIOTHICCKHC (DAKTOPEDY, KOHOTHUCCKHE

cpembl (baxTOpBI: A0HOTHICCKUE, OMOTHYCCKHE, | IKOJOTHICCKUE (PAKTOPHDY, AHTPOIIOTCHHBIC SKOJIOTHUECKHUC
AHTPOMOTCHHBIE. DKOJOTHUCCKHC (haKTOPBI», «IKOJIOTHUECKHE YCIOBHSD), KBTOPHIHBIC
VCIOBHS: TEMIIEPATYPa, BIAKHOCTS, KImMaTHIecKue (pakToper». [Iat0T XapaKTEpPUCTHKY OCHOBHBIX
CBeT. Bropu4HBIC KIMMATHYCCKUE JKOJIOTHHYECKHX (PAKTOPOB M YCIIOBHH CPE/IbL. Y CTAHABIUBAIOT
(axTopsI. TIPUYIMHHO-CIICACTBCHHBIC CBSI3H HA TIPUMEPE BIIVSTHUS
BrmsHHE SKOTOTHUECKUX YCIOBUH HA JKOJIOTHHECKHX YCIOBHH HA OpPraHu3Mbl. CMBICIIOBOC YTCHHC
OpTaHHU3MBbI

ITpoucxoxxacHue IIpoucxoxxacHue BunoB. Passurue OmnpenemstoT noHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:

BHJIOB. Pa3Butne | 3BOMFOLUMOHHBIX MPEACTABICHHUM. «3IBOIOLHDY, «TeOPHA JJapBHHAY, « IBIKYIIIHE CHIIBI

JBOJTFOLUOHHBIX OcHOBHBIC TIOJIOKECHUS TeopuH Y. 3BOJFOLUIY, KH3MEHUMBOCTE», «00pH0a 3a CYIIECTBOBAHUCY,

MPEACTABICHUI Japsuna. «ECTECTBEHHBIH 0TOOP», KCHHTETHYECKAS TEOPHS IBOJFOIIHN .
Opomoums. Teopust Jlapsuna. JIaroT XapakTEepHCTHKY U CPABHUBAKOT 3BOIOLHOHHBIC
JIBIKyIIME CHITBI SBOJFOLMH! npeacrasacHu JK.B.JIamMapka 1 OCHOBHBIC MOJTOKEHHA YUCHUA
H3MCHYHBOCTB, O0OpB0a 3a Y. Japeuaa. OOBACHIIOT 3aKOHOMEPHOCTH 3BOTFOIIHOHHBIX
CYIICCTBOBAHKE, CCTCCTBCHHBIH 0TOOD. mponeccos ¢ mo3uuuii yueHuA U. JJapsuna. ['0TOBAT COOOmMCHUA
CHHTETHYECKAS TEOPHUS 3BOJFOLINHI nm npe3eHTanuy o Y. J[apBrUHE B TOM YHCIIE C UCIONB30BAHAEM

KOMITBIOTEPHBIX TeXHOJIOrHit. Paboraror ¢ MHTEpHETOM Kak C
HCTOYHHKOM HH(pOpMAaImu
IMomymanus kak | IlomyAnuOHHAs TEHETHKA. OmnpenemsroT NoHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
3JEMEHTapHAs H3menumBocTs reHOpoHIA «TIOMYJUIIMOHHAS TCHETHKA», «T€HO(MOH». Ha3pIBArOT IPUYHHBI

CAHUHHUIA 3BOJTIOIHH

n3MEHYHBOCTH renodonaa. ITpusoaar npumepsr,
JTOKA3BIBAFOIIAC MIPUCTIOCOOUTCIBHEIH (4 JANITHBHEIH) XapakTep
n3MeHeHnH reHooHma. OOCYRIar0T MPoOIeMbl JBIKYIINX CHII
3BOJFOLUH C ITO3HIUH COBPEMEHHOH Onoorun. CMBICIOBOE
YTCHHC

Boprda 3a
CYIIIECTBOBAHHUC u
CCTCCTBCHHEIH 0TOOD

Bopsoda 3a cymectroBanue. ©opmbr
00pr0BI 3a cymecTBoBaHHE. DOPMBI
€CTECTBEHHOTO 0TOOpa

OmnpenemsoT NOHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
«BHYTPHBHIOBAs OOpH0A 3a CYIIECTBOBAHUEY, «MEKBUIOBAS
0opr0a 3a CyIeCTBOBAHUS», «00ph0a 32 CYMICCTBOBAHHE C
HEOIATONPHATHBIMHE YCIOBHSIME CPEIbD», «CTAOMIH3UPYIOIHH
CCTCCTBCHHBIH OTOOPY, «ABHKYIIUH €CTECTBEHHBIN 0TOODY.




Xapaxrepu3ytoT (JopMbI OOpBOBI 34 CYIMICCTBOBAHKC H
€CTECTBEHHOTO 0TOOpa. [TPUBOIIT IPUMEPBI HX NPOSIBIICHHS B
nmpupoe. Pa3pabaThiBarOT IKCIICPUMEHTBI TI0 U3YUCHHUIO
JCHCTBHH 0TOOpA, KOTOPBIC CTAHYT OCHOBOH OyayImero yucOHo-
HCCIIEIOBATEBCKOTO MPOoeKTa. CMBICIOBOE YTCHHUE

Bunoobpazosanue ITonATHE O MUKPO3BOIFOLUH. OmnpenemstoT noHATHS, (POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
W3omamus. ['eorpagmaeckoe «MHKPOIBOIFOLUSD, «A30JLALHSD?, «PEPOAYKTHBHAL H30LALHL?,
BHA000pa30oBaHue. MHKPOIBOIFOLIHSL. «BHIO00PA30BAHHEY, «TEOTpa(hHICCKOC BUIO0OPA30BAHUCY.
W3omamms. PenpoaykTuBHAS H30IAMUA. | XapPaKTCPH3YIOT MCXAHH3MBI TCOTPa(PHHUCCKOTO
Bunoobpaszosanme. ['corpadraecckoe BHI000PA30BaHMUS C UCIIOJIB30BAHICM PHCYHKA YICOHHKA.
BHA000pa30BaHHC CMBICTIOBOC UTCHHE C MIOCTCIYIONIMM BBIABIKCHHE THIIOTE3 O

JPYTHX BO3MOKHBIX MEXaHH3Max BHI000PA30BAHMU
Makpo3BOTHOLHA ITonATHE 0 MAKPO3BOMIOLIHH. OmnpenemstoT noHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:

Hamnpasnenus makpossomouuu. [1ytu
JOCTIKCHUS OHOJIOTHUCCKOTO

mporpecca

«MAaKPOIBOJIOIILTY, HATIPABJICHHUS 3BOJFOLIHI,
«OHOIOTHYECKUH TIPOTPECC», «OMOTOTHUCCKHH PETPECce»,
«apomMop(o3», «UIHOATANTAIHSDY, «ICTCHEPALIHSD?.
XapakTepu3yIOT TJIABHBIC HATIPABICHHSA YBOTIOIHA. CPaBHHBAIOT
MHKPO- H MAKPOIBOIFOIHE0. OOCYKAAFOT POOICMBI
MaKpPO3BOJFOIMH C OTHOKIACCHUKAMH H yuuTeneM. Padoraror ¢
JOINOJIHUTCIIPHBIMH I/IH(I)OpMaI.[I/IOHHI)IMI/I HCTOYHHKAMH C IICIIBIO
IOATrOTOBKH C006H.[6HI/I}I WA MYyJIbTUMCIHA MMPE3CHTALUH O
(hakTax, JOKA3BIBAOIIIX IBOJFOIHIO

OO0o0maromuit  ypok-

CCMHUHAP

JIKOCHCTEMHBIIT YPOBEHbD (6 uacos
CooOrmectBo, Brornaeckoe coodmecTBo, Hin OmnpenemstoT noHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
IKOCHUCTEMA, OuoreHo3. JKxocucTeMa. bruoreorneHos «OHOTHYECKOE COODIECTBOY, KOHOLICHO3Y, «IKOCHCTEMAY,
OmoreorcHo3 «ounoreoneHo3». OMUCHIBAIOT U CPABHUBAIOT SKOCHCTEMbI

paznuyHOTO YpoBHA. [IpHBOIAT IPUMEPHI SKOCHCTEM PA3HOTO
VPOBHA. XapaKTepU3YIOT aKBAPUYM KAaK HCKYCCTBEHHYIO
JKOCHCTEMY

CocraB m CTpyKTypa

Buosoe pazHooOpasue.

OmnpenemsoT noHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:

coo01mecTBa Mopdomormieckas u «BHIOBOE Pa3HOOOpA3UC», KBHAOBOH COCTAaB», «aBTOTPO(HI»,
MIPOCTPAHCTBEHHAS CTPYKTYPa «TeTepoTpodBD), KIPOAYIUCHTHY, KKOHCYMEHTBD?, « PEAYLIEHTHD?,
coobmects. Tpoduiaeckas cTpykTypa «SIPYCHOCTB», «PEAKHE BHIBDY, «BHABICPEA000PA30BATEII .
coodmectra. [Trmmenas uens. [Tumesas | Xapakrepu3yrOT MOPHOIOTHUCCKYIO H MPOCTPAHCTBCHHYEO
cerb. JKu3HeHHBIE (POPMBL. CTPYKTYPY COOOMIECTB. AHATM3HUPYIOT CTPYKTYPY OMOTHUECKUX
Tpoduueckuif ypoBeHb COO0O0IIECTB MO CXEME
MexBuOBbIC Turmer OHOTHUECKUX OmnpenemsroT NoHATHS, POPMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
OTHOIICHHUS B3auMOOTHOIICHUH. Helitpamusm. CHCHTPATH3M», KAMCHCATH3M», KKOMMCHCAITH3MY, «CHMOHO3»,
OpPTaHU3MOB B | AMeHcanm3M. «IPOTOKOOTIEPALISD), KMYTYATH3M», KKOHKYPCHIIHSD?,
JKOCHCTEME Kommencammzm. CuM6mo3. CXUITHIYICCTBO», «IAPA3HTU3M». PEmIaroT 3K0I0THMECKUE 3a1a4n

ITporokoonepanust.
Myrtyamnsm. KOHKypeHIms.
XumunmdectBo. [1apasurusm

HA IPUMESHEHHE SKOJOrMYECKUX 3aKOHOMEpHOCTEH. [TpuBoaar
MPHMEPHI MOJMOKUTEIbHBIX U OTPHIATEIBHBIX
B3aUMOOTHOIICHUH OPraHU3MOB B MOMYJIALHAX

TloTokm BemecTBa H
JHEPruu B
3KOCHCTCME

HOTOKI/I BCIICCTBA U 3Heprnn B
JKOCUCTCME. HI/IpaMI/IZ[I)I YUCJICHHOCTH
1 OHOMACCHI

Omnpenemstor noHATHS, POpMHUPYEMBIC B XOJC H3YICHHS TCMBbI:
«IHPaMUIA YHCICHHOCTH W OHOMACChD». JIatOT XapaKTEPUCTUKY
pOIH aBTOTPO(HBIX M TETEPOTPO(HBIX OPTAHU3MOB B
JKOCcHCTEME. PeIIaroT 3KOIOTHYESCKHE 3a1a4H HA NPUMCHCHUES




QKOJOTHICCKHUX 33KOHOMepHOCTeI\/'I

Camopazeurne CamopasBuTHE 3KOCHCTEMBI. OnpeaeaoT NOHATHS, (POPMUPYEMBIC B X0 H3YUCHUS TEMBL
JKOCHUCTEMBI. DKOIOTMIECKAS CYKIIECCHS. «PaBHOBECHEY, KIICPBUYHAS CYKICCCHSDY, «BTOPUYHAS
DKOIOTHIECKas Paprosecue. [lepBrUyHAs CYKIIECCHSL. CYKIeCCHsD. XapaKTePH3YIOT MPOLECCHl CAMOPA3BUTHS
CYKIECCHSA Bropuunas cykueccus srocucTeMbl. CPaBHHUBAIOT NIEPBUYHYIO M BTOPHIHYFO

cyKueccuu. Pa3pabaTsIBarOT IUIAHA YPOKA-IKCKYPCHH
O06o0maromui ypok — | OKCKYPCHI B OHOTCOIICHO3
JKCKYPCHS

Buocdepusiii yposens (/] vacos

Buocepa. Buocdepa. Cpenoodpasyromas OnpeaemroT moHATHA «0Hoc(epay, «BOTHASL CPEAay, «HA3EMHO-
Cpenoobpasyromas JIeITEIFHOCTh OPTAaHU3MOB BO3IYIIHAS CPEa», «IIOUYBAY», KOPTAHH3MBI KaK Cpeaa
JICATCTIBHOCTD OOHTAHUSD), «KMEXAHHICCKOE BO3ACHCTBHEY,
OPraHU3MOB «(PHBHKOXHMHYECKOE BO3ACHCTBHCY, «IICPEMEIICHHE BEIIECTBAY,

«TyMyC», «(umsTpannsp. XapakTepu3yroT 0nocdepy Kak
rI00aTbHYI0 SKocHCTeMY. [IpHBOAAT pHMEPHI BO3ACHCTBHS
JKHUBBIX OPTAHU3MOB HA PA3THIHBIC CPCABI JKU3HU

Kpyrosopor BemecTs
B Omocdepe

Kpyrosopor BemecTs B Onocepe.
buoreoxumMuieckuii UK. bHOreHHBIE
(TIMTaTeabHBIE) BEIECTBA.
MuxporpodHasie 1 MaKpOTPO(HBIC
BeMeCTBA. MUKPO3IEMEHTBI

OnpeaeroT MOHATHSI «OHOTCOXUMHYCCKHH UKDy, KOHOTCHHBIC
(MHTATCTIHHBIC) BEMICCTBA», KMHKPOTPO(HBIC BEMICCTBAY,
«MAKPOTPO(QHBIC BEIICCTBA», KXMUKPOIICMCHTED),
XapakTepu3yIOT OCHOBHBIC OMOTCOXUMHYCCKIC IHKIIBI HA
3eMIte, HCHOTb3Y4 WILTFOCTPALUH YICOHHKA. Y CTAHABIHBAIOT
MPHUIHHHO-CJICICTBCHHBIC CBA3H MCSKIY OHOMACCOH
(IpOAYKTHBHOCTBEO) BUAA U €r0 3HAUCHUEM B MOJJICP>KaHUU
()YHKITMOHHUPOBAHHUSI COOOIIECTBA

Jpomronms Ornochepst

Jpomonms dnocdepsr. XKusoe
BEIICCTBO. BHOTCHHOE BEIIECTRO.
buoxocHoe BemecTBo. KocHoe
BEIECTBO. DKOIOTHICCKUI KPU3HC

OrnpenessioT MOHATHS «GKHBOE BEIIECTBOY, «OHMOTCHHOE
BEIECTBO», OHOKOCHOE BEHIECTBOY», «KOCHOE BEIIECCTBO»,
«OKOJIOTHYECKUH KPU3UC». XAPAKTEPU3YIOT MPOLIECCHI PAHHETO
3Tana 3soround Onochepsl. CpaBHUBAIOT OCOOCHHOCTH
KpPYTOBOPOTA YIJICPOAA HA PA3HBIX 3TANAX 3BOJIFOMUH OHOC(EpPBI
3emmn. OOBACHIIOT BO3MOXKHBIC IPHYHHBI IKOJIOT HUCCKUX
KPH3HUCOB. Y cTaHaBIHBAKOT NPUIHHHO-CJIICACTBCHHBIX CBA3H
MEXKIY JCATEIPHOCTHIO YSIOBEKA M IKOJOTHICCKUMHE KPH3HCAMH

Tumote3sl ['umoTe3bl BOSHUKHOBCHUS KH3HH. Onpe e sioT MOHATHS «KPECALMOHH3M, «CAMOTPOU3BOIBHOC
BO3HHUKHOBCHHS Kpeaumonusm. CaMOpOH3BOABHOS 3aPOKACHHUCY, «THIIOTE3A CTALMOHAPHOTO COCTOSHUSD),
SKH3HH 3apokACHUE. [ MImOTEe3a CTAIMOHAPHOIO | «THUIOTE3Aa MAHCICPMHUN», «THIOTE3a OHOXHMHUUCCKOM
coctostaust. [ MmoTe3a MaHCTICPMHH. IBOJIFOLUI . XAPAKTCPH3YIOT OCHOBHBIC THIIOTE3bI
Iumore3a OHOXHMHAICCKOH SBOTIOIIIH BO3HHKHOBCHUS JKH3HH HA 3eMiie. OOCYKIAr0T BOMPOC
BOSHHUKHOBCHHUA YKU3HUA C OAHOKJIACCHUKAMHU H YIHUTCICM
PasButue Pa3ButHe npeacTaBiaCHHH O OnpenesioT MOHATHS «KOALCPBATHD, IPOOHOHTHD», «TUIOTE3a

MPEACTABICHUN O
TIPOUCXOKICHHH
ku3HU. COBPEMCHHOC
COCTOSIHHE ITPOOIIEMBI

TIPOUCXOMXKICHHUH >Ku3HH. COBPEMEHHOE
COCTOSIHHE TTPOOIIEMBI

CHMOHMOTHYECKOTO IIPOUCXOKICHUSA IYKAPHOTHICCKUX KICTOKY,
«THMOTE3a MPOUCXOXKIACHIUS SYKAPHOTHUCCKHIX KICTOK M X
OPraHOWIOB MYTEM BIIYHBAHMSA KJICTOYHOH MEMOPAHBLY,
«IPOTEHOT», «3yDaKTepHI, «apxeOakTepumy. XapakTepU3yIOT
OCHOBHBIC 3Talbl BO3HUKHOBCHHUS M PA3BUTHS XKH3HU HA 3eMIIC.
ONHCHIBAIOT TOIOKEHHS OCHOBHBIX THIIOTE3 BOSHUKHOBEHHS
skn3Hn. CpasHuBioT runore3sl A.M.Omapuna u [Ix. XoxaehHa.
O06cyxxaar0T mpodIeMBl BOSHHKHOBCHHA W Pa3BUTHS JKH3HH C
OJHOKJIACCHUKAMM M VIHTEIEM




Pazputne km3HEM Ha
Opsl
JpeBHEHIICH Hu

3emie.

JPEBHEH JKU3HU

OCHOBHBIE 3TAIIbI Pa3BUTHA )KU3HA HA
3emute. DpBI APCBHCHIICH U IPCBHCH
JKH3HH

OrnpenesoT MOHATHS «3pa», KIIEPHOA», «IMMOXA», KKaTapXei»,
«apxei», «IpoTepo30i», «IMANIC030iD», «KME30301», KKAIHO30i»,
«IIAJICOHTOJIOTHSD, KKEMOPHI», KOPAOBUKY», KCHIIYP», «ICBOHY,
«KapOOH», KIMEPMBbY», KTPHIOOUTHD, «PHHHODUTEHD?,
«KHCTETIEPBIC PHIOBD?, «CTEroue(aNbly, KHXTHOCTETH,
«Tepancuap. XapakTepH3YIOT PA3BUTHE KU3HH HA 3EMIIE B 3PBI
JpeBHEUIICH U ApEBHEH KU3HH. [IpUBOAAT MpUMEPBI
OPTaHW3MOB, HACEILIBIIMX 3EMIIFO B 3PbI APCBHEHINCH U APCBHEH
JKM3HH. Y CTAHABIUBAKOT MPHYMHHO-CICACTBEHHBIC CBA3H MEKIY
VCIIOBHSIMHE CpPEIbl OOUTAHMA U YBOTIONHOHHBIMHE IIPOIICCCAMH Y
PA3NHYHBIX TPYIIT OPraHu3MOB. CMBICIIOBOE YTCHHE C

TTOCIIC IYFOIIIAM 3ATIOTHCHHCM TAOTHIIBI

Passurne xM3HH B

ME3030¢ H KaHHO030¢

PassuTtHe sKHM3HE B ME3030€ H KaHHO030¢€

OrnpeesoT MOHATHS KTPHACY, KIOPA», «MEID, «THHO3ABPED),
KCYMYIATBIC MJICKOITATANOIIHNECY , KIIJIALUCHTAPHBIC
MJICKOIUTAIOMINE», «IAICOTCHY, KHEOTECH», «AHTPOIIOTCHY .
XapakTepu3yIOT OCHOBHBIC ICPHOBI PA3BUTHSA KH3HH HA 3eMIIC
B M€3030¢ H KaiHo30¢. [IpuBOAAT NpUMEPHI OPTraHU3MOB,
HACEILIBIIMX 3EMJIFO B KAlfHO30€ M ME3030€. Y CTAHABIMBAIOT
TPAUITHHHO-CICACTBCHHBIC CBA3H MCKIAY YCIIOBHAMH CPEABL
OOHMTaHMA ¥ SBOTFOLUOHHBIMHA IIPOLECCAMHE Y PA3THIHBIX TPYIIIT
opraan3MoB. CMBICIIOBOE YTCHHUE C IOCIICIYIONINM 3aII0THCHUEM
Tabmuusl. Pa3padareiBaroT 11aHa ypOKa-3KCKYPCHH B
KPaCBeTUCCKHH MY3CH HITH HA TCOTOTHYCCKOC OOHAKCHHE

OO0o0maromuit  ypok-
JKCKYPCHS

DKCKYPCHS B KPaCBSIUCCKHH My3¢i
HJTH HA TCOJOTHYCCKOC OOHAKCHHE

T'otoBsaT oT4eT 00 IKCKypCHH

AnTponorennoe AHTpOTIOTEHHOE BO3ICHCTBHE HA OrnpenesoT NOHITHS «aHTPOTIOTCHHOE BO3CHCTBHE HA

BO3/ICHCTBHC Ha | 6buocepy. Hoocdepa. [Tpupoaubic 6uochepy», «<Hoochepay, KIPUPOTHBIC PECYPCHD».

omnochepy pecypcet XapakTepu3yIOT YCTIOBCKA KAK OMOCOIHATFHOC CYIICCTRO.
OMNHUCHIBAIOT IKOIOTHUCCKYH) CHTYAIIHIO B CBOCH MCCTHOCTH.
YcranaBmuBaoT NPUIHHHO-CJICACTBCHHBIC CBA3ZH MCIKIY
JCATCIBHOCTHE) YCTOBEKA M IKOJOTHUCCKUMH KPH3HCAMH

OCHOBBHI ParnuoHanpHOE MPHUPOAOIOIB30BAHKE. OnpeaeoT NOHATHS «PALHOHATIBHOC MMPUPOIOTIONb30BAHKCY,

PaALMOHAIBHOTO OO01IeCTBO OTHOPA30BOTO MOTPEOICHHST | «OOIIECTBO OJHOPAZ0BOTO MOTPEOICHIUS. XapaKTEPU3YIOT

MPUPOIOTONB30BAHHS COBPEMEHHOE YETIOBEUCCTBO KaK «OOIIECTBO OXHOPA30BOTO

moTpeOacHUDy. OOCYKIAr0T OCHOBHBIC TIPHHITHITEI
PALMOHAIFHOTO UCIOIB30BAHKS NPUPOIHBIX PECYPCOB

OO0o0maromuit  ypok-
KOH(epeHIHs

Ypok-koH(epeHIHA

Borictynaror ¢ cooOmeHmamu o teme. [Ipeacrassmor
Pe3YIBTATH YUCOHO-HCCIICAOBATCITECKOH TPOCKTHOMH
JEATCIbHOCTH

Hroro 66 + 4 (pezepn)

TemaTn4eckoe IJIAHUPOBAHHE,

Buosiorus. Beeaenue B 001y 0H0JIOTHIO.
9 kaacc (70 yacos, 2 yaca B HeAeJ110)

Yacbl KOHTpoAabHble ¢ ydyeTom Pl1B




1 Beenenue

2 MoJieKky asipHbIH YPOBEHb.
3 KneTouHblil ypoBeHb

4 OpraHu3sMeHHbIH YPOBEHb
S. HomynAsuHOHHO-BHA0BOH yPOBEHb 8 1
6. DKocucTeMHbIH YPOBEHb
7. buocgepHblii ypoBeHb

10 1
14
13

(e}

Ka.neﬂz(apﬂo-TeMaanecmoe IJIAHUPOBAHHUE.

Buosiorus. Beeaenue B 0011y 0H0JIOTHIO.

9 kaacc (70 yacos, 2 yaca B HeAeJI10)

Ne Tema JladbopaTopHbie padoThbI JaTa nposeneHuna |[ata nposeAeHUs
naaHupyemas baKTUyecKas
BBenenue (3 vaca)
1 buonorus — Hayka 0 >KUBOU
npupoae
2 Mertoapl HCCNENOBAHUSA B
ounonoruu
3 CymHocTh JKU3HU 151
CBOICTBA KUBOT'O
MouJiekyasipHblii ypoBens (/0 uacos
4 MonexynsapHbIli  YPOBEHB!
oO1ast XapakTepuCTHKa
5 Yraesonbl
6 Jlunuabel
7 CocraB u cTpoeHne OeJKOB
8 OyHKIMN OeNKOB
9 HyxkyenHOBBIE KUCIOTHI
10 ATOD 51 apyrue
OpPraHUYeCKHe COETMHEHHS




KJIICTKH

11 buonoruueckue Jlabopamopuas paboma
KaTaJIN3aTOPBI Pacmennenne nepoxcuna
BOAOpOaa pepMEHTOM
KaTaja3ou
12 Bupycet *«Ocropoxuo, S —
BHPYC!»
13 O6o0maromuii ypox
Knerounsblii ypoBensn (/4 uacos
14 Knerounslii ypoBens: oOmmas
XapaKTePUCTHKA
15 OO01ue cBeneHus O KIIETKax.
Knerounass memOpaHa
16 Anpo
17 DHJOMIa3MaTUYeCKash CeTb.
Pubocomsl. Kommnnekc
I'onappxu. JIn3ocombl
18 Muroxonapuun. Ilnactunel
Knerounsiit LICHTP.
OpraHoubl TBVKCHUSL.
KiieTouHbIe BKIFOUCHHSI
19 Ocobennoctu crpoenus | Jlabopamopuas paboma
KJIETOK SYKapHOT u | PaccmarpuBaHue KieToOk
MIPOKApUOT OakTepwii, paCTeHHIA U
JKUBOTHBIX MO MHKPOCKOTIOM
20 O6o0maromuii ypox
21 AccUMHITALINS u
TUCCUMILTSILIHS.
Metabonuzm
22 DHepreTnueckuii oOMEeH B
KJIETKE
23 DOTOCHHTE3 U XEMOCHUHTE3
24 ABTOTpPOdBI 1 reTepoTPodbI
25 CuHre3 OeKOB B KJIETKE
26 Henenne knetku. Mutos
27 O6o0maromuii ypox

OpranusmMeHHbli ypoBeHb (/3 uacos)




28

Pa3smHOkeHHEe OpraHnu3mMoB

29 Pa3sBuTne NOJIOBBIX KIIETOK.
Meiio3. OmionoTBOpeHme
30 HWnnusuayanpHOE pasBUTHE
OpPraHU3MOB.
buorenerndeckuii 3aK0H
31 O6o0maromuii ypox
32 3aKOHOMEPHOCTHU lIpakmuueckasn paboma
HacleoBaHUsl  NPU3HAKOB, | PellleHne reHeTUUecKux 3aaa4d
YCTaHOBJIEHHbBIE Ha MOHOTHOpHUIHOE
I'. Mennenem. CKpEeILBaHUE
MownorubpuaHoe
CKpelllBaHHe
33 Henonxoe pomunMpoBanue. | [Ilpakmuueckas paboma
I'enotun 51 ¢deHoTun. | PemeHne reHeTHYECKUX 3a1a4
Ananusupyroniee Ha Hacllel0BaHNUe NIPU3HAKOB
CKpelllBaHUe IIPU HETIOJIHOM
JOMUHHUPOBAHUU
34 JurubpunHoe ckpemuBanue. | [Ipakmuyeckasn paboma
3aKkoH He3aBUCHUMOTO | PerieHne reHeTuyeckux 3anad
HacJeJOBaHUs IPU3HAKOB
35 I'eneruka nona. Cueriennoe | [lpakmuueckas paboma
C TIOJIOM HacJe0BaHue Pewenne reneTnueckux 3anay
Ha HaclleI0BaHNUe MTPU3HAKOB,
CLETJIEHHBIX C TIOJIOM
36 O6o0maromuii ypox
37 3aKOHOMEPHOCTH Ipaxmuvecras paboma
U3MEHYUBOCTH: BrisiBneHne n3MeHYNMBOCTH
MOU(UKALTHOHHAS OpPraHU3MOB
W3MEHUYHUBOCTD. Hopma
peaxkLuu
38 3aKOHOMEPHOCTHU
M3MEHUYHBOCTU: MyTallUOHHAs
HU3MEHUYUBOCTb
39 OcHOBHBIE METOIbI
CeNeKIuu pacTeHul,
JKUBOTHBIX u
MHKpPOOPraHHU3MOB
40 O6o0marommuii ypok- | Cenekuus Ha cirykOe
ceMuHap 4eJoBeKa
[MonysiiHOHHO-BUAOBOM YPOBEHb (8 uacos)
41 ITonynsauuoHHO-BUAOBOMN Jlabopamopunas paboma

YPOBEHB! obmras

XapaKTepUCTHKA

Hsyuenne
MOP(OJIOTHYECKOTO KPUTEPHUS
BUJIA




42 Dxonoruueckne (PakTopel U
YCIIOBHSI CPEIIbI

43 IIpoucxoxaeHue BUJIOB.
PazButHe  3BOJIOLIMOHHBIX
MPEACTABJICHUHN

44 Ionynsuus KakK
3JIeMEHTapHast enMHULA
SBOJIFOLIUU

45 Boprba 3a cymecrBoBanue u
€CTeCTBEHHBIN 0TOOp

46 BunoobpazoBanue

47 MaxkposBosronus

48 O6o0marommuii YpPOK-
CEeMHHAp

IKOCUCTEMHBII YPOBeHb (6 uacos

49 Coo01ecTBo, HKOCHUCTEMA,
OuoreoueHo3

50 Cocras 151 CTPYKTypa
coobmiecTsa

51 MexxBUOOBbBIE  OTHOLIECHUS
OPraHU3MOB B SKOCHCTEME

52 [ToToku BewmecTsa U Y3HEPTUU
B HKOCHCTEME

53 CamMopas3BuTHE 3KOCHCTEMBL
DKoJorHyecKast CyKIecCus

54 O6oOmaromuii  ypok  — | DKCKypcHusi B OMOreoneHos3
SKCKYPCHS

Buocdepnsiii yposenn (// uacos)

55 Buocdepa. Cpenoobpasyromast
IeATeIbHOCTh OPTaHU3MOB

56 Kpyrosopot Bewmects B Onocgepe

57 DBouonust buochepsl

58 I'unotesbl BOSHUKHOBEHUs )KU3HU

59 Passutne npencrasneHuii o
poucxoxaeHuu >xku3Hu. CoBpeMeHHOe
COCTOSIHHE TIPOOJIEMBI

60 PasButue ku3HM Ha 3emie.  OJpbl

OpEBHENIIEH U APEBHEN )KU3HU




61

PassuTHe X1M3HU B ME3030€ 1 KallHO30€e

62 O0600maromuii ypok-3KCKypCust DKCKypCHUs B KPaeBEIIECKHIA
MYy3€l UM Ha Te0JIOTHYECKOe
oOHa)keHne
63 AHTpOIOTreHHOE BO3JICHCTBHE Ha
ouocthepy *Tecruposanue «OTHOWICHUE K
BPCAHBIM ITPUBBIYKAM»

64 OcHoOBBI PaLMOHAIBHOTO
NPUPOAOTIONB30BAHMUS

65 O06o0maromuii ypok-KoH(pepeHIus Ypok-koHpepeHus

Hroro 65 + 3 (peseps)

*c yueTom Paboueit nporpammbl BOCAUTaAHUSA







OueHKa 3HaHW, YMEHN 1 HaBbIKOB 00y4YatoLLmMXca Nno 6uonorum

OueHKa TeopeTUYECKNX 3HAHWNI yyaLnXcs:

OTMeTKa «5»:

. MOJIHO PacKpbITO CofepXKaHne matepuana B 06bEMe nporpaMMbl U y4ebHMKA; YETKO W NPaBUIbHO AaHbl
OnpeAeneHns 1 PackpbITO CoLepXKaHue NOHATUIA, BEPHO MUCMO/b30BaHbl  Hay4YHble TEPMUHBI; 415
[0Ka3aTe/ibCTBa UCMO0/b30BaHbl Pas/inyHbIE YMEHWS, BbIBOAbI U3 HAONOLEHWIA 1 OMbITOB; OTBET
CaMOCTOATE/IbHBIN.

OTMeTKa «4»:

. PacKpbITO COAepXKaHVWe MaTepuana, MpPaBUIbHO faHbl OMpeAeneHns MOHATUE WM WUCMOMb30BaHbl Hay4Hble
TEPMUHbI, OTBET CaMOCTOSTE/bHbIE, OMNPefesieHNst NOHATWIA HeNO/Hble, AOMYLWeHbIHE3HAYNTE IbHbIE HApyLUEHNS
NnocnefoBaTeNlbHOCTU  U3NIOXEHWS, HEeOO0/blUMEe HETOYHOCTM MPW  UCMOMb30BaHUM Hay4HbIX TEPMWUHOB WK
B BbIBOJax a 0606LLeHNAX M3 HabnoAeLb, | OMbITOB.

OTMeTKa «3»:

. YCBOEHO OCHOBHOE COflepyKaHue y4ebHOro marepuana, Ho U3I0XKeHO (pparMeHTapHO; He Bcerpa
nocnefoBaTefibHO OnpeseseHne NOHATUN HeAOCTATOUHO YETKIE; HE UCMO/b30BaHbI BbIBOAbI 1 0606LLeHMs 13
HabNIOLEHNS M ONbITOB, JONYLLEHbI OLUMOKN MPU X U3NOXKEHWWN; [ONYLLEHbI OLLMOKM Y HETOYHOCTU B
MCNOMb30BaHUW HAYYHON TEPMUHONOIK, ONPeAeNeHUN MOHATUN.

OTMmeTKa «2»:

. OCHOBHOE CofiepXXaHne y4ebHOro marepumana He pacKpbITO; He AaHbl OTBETbI HA BCIOMOraTe/lbHble BONPOCh!
yunTens; AonyLueHbl rpyoble owmnbKa B ornpeaeneHnun NoHATE, Npu UCNob30BaHUM TEPMUHONOTUN.

OTmeTKa «1»

. OTBET Ha BOMPOC He faH.

OueHKa NPaKTUYeCKUX YMEHWNI yyaLLmxcs

1 OLuEeHKa YMEHUI CTaBUTb OMbIThI



OTmeTKa «5»:

. npaBUIbHO ONpefeneHa Uefb OnbiTa; CaMOCTOATE/NIbHO W MNOC/eA0BaTe/IbHO NPOBEAEHbI NOA60p 060pyao -
BaHMSA 1 0OBLEKTOB, a TakXKe paboTa Mo 3aKnafKe onbITa, Hay4YHo, rPaMOTHO, IOrMYHOONKUCaHbI HAONHOAEHUS 1
cthopMynIMpoBaHbl BbIBOAbI U3 OMbITa.

OTmeTKa «4»:

. npaBUIbHO ONpefeneHa Lenb OnbiTa; CaMOCTOATENIbHO NPOoBeAeHa paboTa No Nogdopy 060pya0BaHNS,
0ObEKTOB NPW 3aKafKe OnbiTa AOMycKatoTes; 1-2 oWwnbKN, B LENOM rpamMoTHO U JTIOFMYHO OMuncaHb!
Hab/roAeHns, chopmynMpoBaHbl OCHOBHbIE BbIBObI M3 OMbITa; B OMMUCaHUW HabMOLEHUN AONYLLEHbI
HETOYHOCTM, BbIBOAbI HEMOJ/HbIE.

OTmeTKa «3»:

. npaBuIbLHO OnpefeneHa LUenb OMnbiTa, NoA60op 060pyAOBaHUS M OOBLEKTOB, a TakXe paboTbl MO 3aKnagke
OMbITa NPOBE/EHbI C MOMOLLBH YUUTENs; AONYLEHbl HETOYHOCTU A OLLIMOKaA B 3aK/1afKe orblTa, OnMcaHnuM Hab-
ntofeHne, GopMmMpoBaHn BbIBOAOB.

OTMeTKa «2»:

. He onpefeneHa camoCTOATENbHO Lefb OMnbITa; HE NOAr0TOBEHO HYXXHOE 060pYA0BaHME; A0NYLLEHbI
CYLLECTBEHHbIE OLLUMOKMN NPW 3aKNadKe OnbITa 1 ero 0)OpPMIEHUN.

OTmeTKa «1»

. NOMIHOE HEeYMEHMe 3a/10K1Tb 1 0hOPMUTHL OMbIT.

2. OueHKa YMeHWA NpoBOAUTb HabAEHNS

YuuTesib JO/HKEH YUNTbIBATb:

. NpPaBU/ILHOCTb NPOBEAEHUS;

. YMeHUe BblAeNATb CYLEeCTBEHHbIE NMPU3HAKK, TOTMYHOCTb U HAYYHYH FPaMOTHOCTb B OPOPM/IEHNM
pe3ynbTaToB Hab/MOAEHNE U B BbIBOJAX.

OTMeTKa «5»:

. NpaBW/bHO MO 3aflaHnI0 NPOBEAEHO HabNOAEHWE; BblAeNeHbl CYLLIECTBEHHbIE MPU3HAKeE, NIOTMYHO, Hay4YHO
rpamoTHO O(hOpPMAEHbI pe3y nbTaTbl HabMoAeHNs | BbIBOAbI.

OTMeTKa «4»:

. NpaBW/bHO MO 3aflaHMI0 MPOBEAEHO HabNtoAeHWEe, NPU BbILEIEHNN CYLLECTBEHHBIX NMPU3HAKOB Y
HabngaemMmoro o6bekTa (npouecca), HasBaHbl BTOPOCTENEHHbIE MPU3HAKK; AOMNYLLEHA HEOPEXHOCTbL B
othopmneHnMn Habn4eHVEe 1 BbIBOAOB.

OTMeTKa «3»:

. [ONYyLIeHbl HETOYHOCTK, 1-2 OLWIMOKa B NPOBeAeHNM HabOAeHWe M0 3afaHNK0 YYUTENS; MPY BblAeNeHNN
CYLLIECTBEHHBIX NPU3HAKOB Y HabntofaemMoro oobekTa (npouecca) BbigeNeHbl MMLWb HEKOTOpbIe, AOMYLEHbI
owmnobkm (1-2) B odhopMAeHn HabnroaeHNe 1 BbIBOAOB.

OTMeTKa «2»:

. A0NYyLIeHbI OWNGKK (3-4) B NpoBeeHNN HaONOAEHME MO 3a[aHNI0 YUNTeNs; HenpaBuIbHO BblaeNeHbl
npusHaka HabngaemMoro o6bekTa (npouecca), AonyLeHbl oWwnbKy (3-4) B 0hopMAEHN HABMOAEHWIA 1
BbIBO/IOB.

OTmeTKa «1»

. He BNafeeT YMeHeM NpPoBOAUTL HabNHOAEHME.

OueHKa BbINO/THEHUSA TECTOBbIX 3afaHWiA:

OTMmeTKa «5»: yyallMiAcs BbIMNOMHU TECTOBbIE 3a4aHns Ha 91 - 100%.
OTMETKA «4»: yyallMIACs BbINOMHUA TECTOBbIE 3a4aHns Ha 71 - 90%.
OTMeTKa «3»: yyawmiAics BbINOHWA TeCTOBbIE 3aaHns Ha 51 - 70%.
OTMETKA «2»: yyallWIACS BbINOMHUA TECTOBbIE 3alaHNA MeHee Yem Ha 51%.
OTMmeTKa «1»: yyawmiAcst He BbIMO/HWUA TECTOBbIE 3afaHus.






