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IMosicHuTeAbHAA 3aNIMCKA

[pemiaraemast pabouast mporpaMmMa cocTaBiIeHa Ha OCHOBE CIIETYIOIUX JIOKYMEHTOB:
- ®enepanbublii ['ocynapcTBEHHBIN CTaHAAPT,

- MpUMepHas IporpamMma Uit 5—9 KI1accoB JIMHUU YIeO0HO METOUYECKUX KOMITIEKTOB «JIMHYS KU3HM TTO1T
penakuuei npodeccopa B. B. Ilaceunuka (buonorus. [Ipumepnsie paboune nporpammsl. [Ipeqmernas muaus
yaeOHUKOB «JInHuUs xu3HM». 5S—9 KItacchl : yue0. mocobue st oomeoOpa3osar. opranusanuii / [B. B. [Taceunuk u
ap.]. — 2-e u3a. — M. : [Ipocsenienne, 2020. — 128 c. : ni1.)

- MporpaMMa OCHOBHOTO 0011iero oopa3oBanus. buosnorus. 5—9 knaccel. Konnentpudeckuii kype (aBropst H. U.
Connn, B. b. 3axapos)

[Iporpamma yuntsiBaeT ocobeHHocTH 00y4deHus: B MOY «['umHuazust Ne 44 r.TBepu», KOTOpas HaleJeHa Ha
noJjryyeHue miaHupyeMbix pe3ynsratoB @I'OC uepes3 TeXHOIOTMH CUCTEMHO-IEATENIbHOCTHOTO MOAX0/1a Ha ypOoKax
OuoJsIoruy 1 Yepe3 NpeAMETHYIO BHEYPOUHYIO AEATEILHOCTD.

OCHOBHBIMHU HEeJAMU NU3YUCHUA OMOJIOTHH B OCHOBHOM IIIKOJIE SIBIISIFOTCSI:

— (opMHpOBaHUE MEPBOHAYATHLHBIX CHCTEMATU3UPOBAHHBIX MPEJCTABICHUN O OMOJIOIMYECKUX 00BEKTAX,
poIeccax, sIBJICHUAX, 3aKOHOMEPHOCTSIX, 00 OCHOBHBIX OHOJIOIMYECKHUX TEOPUX (KJIECTOYHOM, IBOIIOIIMOHHON Y.
JlapBuHa), 37IeMEHTapHBIX TPEJACTABICHUI O HACICICTBEHHOCTH M M3MEHYMBOCTH (I'eH, XpOMOCOMa, MyTaIlHsl,
HACJICICTBCHHbIC 3a00JIeBaHuUs, HACICACTBCHHAS K HCHACJICACTBEHHAS H3MCHUNBOCTb, I'AMEThI), 00 SKOCHCTEMHOM
OpraHu3alliy KU3HHY;

— OBJIaJICHUE MTOHATHIHBIM aIllapaToM OHOJIOTHH;

— MPUOOPETEHHUE OMbITa HCIIOJIb30BAHUS METOI0B OMOJIOTMYSCKOM HAYKH ISl U3YYCHUS )KUBBIX OPraHU3MOB U
YyeroBeKa: HaOIIOACHNS 32 KUBBIMH O0BEKTAMH, COOCTBEHHBIM OpPTaHU3MOM; OTIHCAaHUE OMOIOTHIECKIX O0BEKTOB
Y TIPOIIECCOB; MPOBEICHUE HECIOMKHBIX OMOJIOrMUYECKHUX IKCIIEPUMEHTORB C UCIIOJb30BAaHHEM aHAIOTOBBIX U
UQPOBBIX OMOIOTHYECKUX MPHUOOPOB U MHCTPYMEHTOB;

— OCBOCHHUE MPUEMOB OKa3aHHs MIEPBOM MOMOIIH, PAIMOHATILHON OpraHu3alluy TPY/ia U OT/bIXA, BRIPAIIMBAHUS U
Pa3MHOXKEHUSI KYJIbTYPHBIX PACTCHHUI U JIOMAIIHUX )KHUBOTHBIX, YX0/Ia 32 HUMH; IPOBE/ICHUE HAOTIOICHUH 3a
COCTOSTHEM COOCTBEHHOI'O OPraHU3Ma;

— (hOopMHPOBaHUE OCHOB PKOJIOTHUECKON TPAMOTHOCTH: CITIOCOOHOCTH OIICHUBATH MOCIIEICTBUS JCSITEIBHOCTH
YeNoBeKa B IPUPO/IE, BIUsHUE (DAKTOPOB PHCKA HA 3/I0POBBE YECIIOBEKA, BEIOMPATH 1ICJICBBIC U CMBICIIOBBIC
YCTaHOBKHU B CBOMX JICUCTBUSIX U MOCTYIIKAX 110 OTHOIICHHUIO K )KMBOHW MPUPOJIE, 3/I0POBBIO

CBOEMY M OKPYIXKAIOIINX; OCO3HAHKE HEOOXO0IMMOCTH COXPAHECHUsI OMOPa3HOOOPa3 sl U MIPUPOIHBIX MECTOOOUTAHHUH;
— oBrnajieHue npuémamu paboThl ¢ HHGOpMaIHel OMOJOTHYECKOTO COIEPIKAHMS, TPECTABICHHON B pa3Hoi Gopme
(B BUJIe TEKCTA, TAOJUYHBIX JaHHBIX, cXeM, (poTorpaduit u ap.);

— CO3JIaHKe OCHOBBI JJIsi (HOPMUPOBAHUS MHTEPECA K JAaJIbHEHIIEMY PACIIUPEHHUIO U YIIyOJICHUIO OUOJIOTMUECKUX
3HAHUI U BHIOOPA OMOJIOTHH KaK MPO(HIBHOTO MPeMeTa Ha CTYIEHH CPETHEro MOJHOTro 00pa3oBaHus, a B
JabHEHIeM U B KadecTBe chepbl cBoeH MpodecCHOHATbHON eI TeIbHOCTH.

ITocTpoenue yueOHOTO cofiepKaHus Kypca OCYIIECTBISIETCS OCIISI0BATENILHO OT OOIIEro K YaCTHOMY € YUETOM
peanu3anuy BHyTPUIIPEAMETHBIX M METAIIPEIMETHBIX CBsi3el. B OCHOBY MOJI0’KEHO B3aWMO/ICHCTBUE HAYYHOTO,
T'YMaHUCTHUYECKOTO, aKCHOJIOTHYECKOT0, KYJIbTYPOJOTHIECKOT0, INYHOCTHO-IEATEIIbHOCTHOT0, UCTOPUKO-
POOJIEMHOr0, HHTEPATHBHOT0, KOMIIETEHTHOCTHOTO MTOJIX0/I0B.

CopeprkaHre Kypca HarpaBieHO Ha () OpMUPOBaHUE YHUBEPCAIbHBIX yUSOHBIX JIEHCTBUN, 00ECTIEUNBAIOIIIX
pa3BUTHUE MMO3HABATEIIBHBIX 1 KOMMYHHKATHBHBIX KauecTB JUUHOCTH. OOyUYatoNnInecst BKIIFOUAIOTCS B POCKIMHYIO U
UCCNEO08AMENLCKYIO OesIMEeNbHOCHb, OCHOBY KOTOPOH COCTABIISIIOT TaKHe Y4eOHbIC ISHCTBUS, KaK yMEHHUE BUJICTh
MPOOJIEMBI, CTABUTH BOIPOCHI, KIIACCU(UITUPOBATH, HAOIIOIaTh, TPOBOIUTH 3KCIIEPUMEHT, J€JIaTh BHIBOJIBI,
OOBSCHSTH, IOKAa3bIBATh, 3AIIUIIATH CBOHM HUJICH, JaBaTh OTPECIICHUS MOHATHIM, CTPYKTYPHPOBATh MaTepuai U Jp.
OO0yuaromuecs BKIIOYAIOTCS B KOMMYHUKAMUBHYIO Y4eOHy1o Oesimenbhocmo. [IpeodaamaroT Takue e€ BUIbI, KakK
YMEHHE IOJIHO U TOYHO BBIPAXKaTh CBOU MBICJIH, apr'yMEHTUPOBATh CBOIO TOUKY 3PEHUs, padoTaTh B IPYIIIE,
MIPEJICTABIIATE U COOOIIATh MHPOPMAIIUIO B YCTHON M MMChbMEHHON ()OpMe, BCTYIATh B JIUAJIOT U T. II.



IInanmpyemsble pe3yJbTaThl OCBOCHHUSI Kypca
W3yuenne 61onoruy B OCHOBHOM IIKOJIE O0YCIIOBINBAET AOCTIKEHUE CIEAYIOLINX JUYHOCTIHBIX PEe3VIAbMAMOs.

1) BOCIIMTAaHUEC pOCCHﬁCKOﬁ I‘pa)KILaHCKOfI HUICHTUYHOCTHU: MIaTpUOTHU3MaA, JII00BU U YBAXCHUA K OTC‘ICCTBy, YyBCTBa
TopAoCTH 3a CBOIO POI[I/IHy; OCO3HAHME CBOCH ATHHUYCCKOMU MNPUHAMJIC)KHOCTHU; 3HAHUC A3bIKA, KYJIbBTYPbI CBOCTO
HapoJa, CBOCIo Kpasi, OCHOB KYJIbTYPHOT'O HaCJI€AUsA HaApOAOB Poccum n YCJIOBCYCCTBA,

2) popMupoBaHUE OTBETCTBEHHOT'O OTHOIICHUS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIIUXCS K
CaMOpPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAILIMU K O0YUEHHIO M MO3HAHKIO, OCO3HAHHOMY BBIOOpY U
MTOCTPOCHUIO TallbHEeHIIeH HHANBUAYaIbHON TpaeKTopun 00pa3oBaHus Ha 0aze OpueHTANNU B MHUpe Tipodeccuii u
po(heCCUOHANBHBIX MPEIIOYTCHUN, C YIETOM YCTONUMBBIX TTO3HABATEIBHBIX HHTEPECOB;

3) dopMupoBaHME LIETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH U
0O0IIECTBEHHOW NMPAKTUKH, YYUTHIBAIOLIETO COLMAILHOE, KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOT000pa3ue co-
BPEMEHHOTO MHpa;

4) hopMHupOBaHNE OCO3HAHHOTO, YBAXKUTEILHOTO M JOOPOXKEIATEIBHOIO OTHOILICHUS K IPYTOMY YEJIOBEKY, €TI0
MHEHHIO, MUPOBO33PEHUIO, KYJIBTYPE, S3bIKY, BEpE, TPaXkIaHCKOM MO3UINH, K HCTOPHH, KYJIbType, PEIIUTUH,
TpaguLUsM, S3bIKaM, IEHHOCTSIM Hapoa0oB Poccun u Hapo10B MUpa; TOTOBHOCTU M CHOCOOHOCTH BECTH AUAJIOT C
JPYTHMH JIFOJIBMH U TIOCTHTaTh B HEM B3aUMOIIOHUMAHHS.

Memanpeomemuvle pe3yrvbmanmsi OCBOSHHS OMOIOTHH B OCHOBHOM IIKOJIE JIOJIKHBI OTPayKaTh:

1) yMeHHE CaMOCTOSTEIBHO OIPEIEISTh LIEIH CBOCTO 00YUCHHs, CTABUTh U (POPMYJIMPOBATH ISl CeOsl HOBBIC 332U
B yu€0e 1 N03HaBaTEIbHOM JICATEIIBHOCTH, Pa3BUBATh MOTHBBI U HHTEPECHI CBOCH IMO3HABATEIILHOM JICATSIILHOCTH;

2) yMeHHe CaMOCTOSTEIBHO TIAaHUPOBATh IYTH JOCTIKSHHUS LIEJICH, B TOM YHCIIE allbTepPHATHBHBIE, OCOZHAHHO
BBIOUpaTh Hanboee 3PPEeKTUBHBIC CIIOCOOBI pellicHHs YYeOHBIX U MO3HABATENBHBIX 33/1a4;

3) yMeHHEe COOTHOCUTH CBOM JICHCTBHS C TUIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBISTH KOHTPOJIbh CBOCH
JISAITEIILHOCTU B TIPOIIECCE JIOCTHIKEHUS Pe3yJibTaTa, ONPEAeIsATh CIIOCOObI JCHCTBUN B paMKax MPEIIOKEHHBIX
YCIIOBHUI U TpeOOBaHUI, KOPPEKTUPOBATH CBOM JICHCTBHSI B COOTBETCTBUH C U3MEHSIOIICICS CUTYaIIUEH;

4) YMCHHEC OLICHUBATh IPABUJIbBHOCTDH BBITIOJITHCHHUA yqeGHoﬁ 3aJa4u, COOCTBEHHBIE BO3MOXKHOCTH & PCLICHUAA;

5) BJIAACHUC OCHOBAMU CAMOKOHTPOJISA, CAMOOUCHKHU, ITPUHATHUL pemeHHﬁ 1 OCYHICCTBJICHUA OCO3HAHHOT'O B1>16opa B
yqe6Hoﬁ Y I03HABATEIILHON JACATCIIBHOCTH.

Tpeomemuvimu pe3yrbmamami OCBOSHHS BBIITYCKHUKaMH OCHOBHOH IIIKOJIbI TIPOTPAMMBI 110 OUOJIOTHH SIBIISTFOTCS:

1) dbopMupoOBaHKE CHCTEMBI HAYYHBIX 3HAHWI O KHBOH MPUPOJIE U 3aKOHOMEPHOCTSIX €€ Pa3BUTHS, HCTOPUICCKH
OBICTPOM COKpaIllEHUH OHOJIOTHYECKOr0 pasHoo0pasust B Ouochepe B pe3ysibTaTe ACSITeIbHOCTH YeI0BeKa s
CO3/IaHUS €CTECTBEHHO-HAYYHON KapTHHBI MUPA;

2) dopMHpOBaHKE NIEPBOHAYAIBHBIX CUCTEMATH3UPOBAHHBIX MIPEJICTABICHUH 0 OMOJIOTHYECKUX 00BEKTaX,
npoleccax, SBJICHUAX, 3aKOHOMEPHOCTAX, 00 OCHOBHBIX OMOJIOTHYECKUX TEOPHUIX, IKOCUCTEMHON OpraHn3alin
JKU3HH, O B3aUMOCBSI3M JKMBOT'O M HEXKUBOTO B Onocepe, HaclIeACTBEHHOCTH U N3MEHUYMBOCTH; OBJIaJICHUE
MOHATUHHBIM anmnapaToM OMOJIOTHH;

3) mproOOpEeTeHHE OTIBITA UCTIOIB30BAHMS METOIOB OMOIOTUYECKON HAYKH U TIPOBEICHUS HECIOKHBIX
OMOJIOTHYECKUX OKCIICPUMEHTOB JIsI U3YUYCHHS ) KUBBIX OPraHU3MOB U YE€JIOBEKA, IIPOBEACHNUE SKOJIOTUYECKOT'O
MOHUTOPHUHTA B OKpPY>Kalollel cpesie;

4) popMupOBaHHE OCHOB IKOJIOTHUECKON IPAMOTHOCTH: CITIOCOOHOCTH OIICHUBATH TIOCIIEIICTBUS IEATEIBHOCTH
YyeJIOBEKa B IPUPO/IC, BIUsHUE (DAKTOPOB PUCKA Ha 370POBbE Y€I0BEKA, BLIOUPATD 1IEJIEBBIC U CMBICIIOBBIC



YCTaHOBKHU B CBOMX JIEUCTBUSIX M MOCTYIKAX IO OTHOLIEHUIO K JKUBOW MIPUPOJE, 310POBBI0 CBOEMY U OKPYIKAIOIINX;
OCO3HaHNE HEOOXOIMMOCTH IEHCTBUH 10 COXpAaHEHHUIO OMOpPa3HO00pasns U MPUPOAHBIX MECTOOOUTAHHUI BUIOB
pacTeHUN U )KUBOTHBIX.

Coaep:kaHue MPOrpamMMbl

(34 4 -1 4 B HeneJ10)
Brenenue (6 4)

buonorus Hayka o xnBo# mpupoe. 3HaUeHne OMOIOTHYECKUX 3HAaHUI B cCOBpeMeHHoM xu3Hu. [Ipodeccun,
CBsI3aHHBIE ¢ Ononorueil. Merto sl nccienopanns ononorud. Ilousatre «kn3ap». COBpeMeHHbIE HAYIHBIE
MIPEJICTABICHHUS O CYITHOCTH >KU3HU. CBOMCTBA KUBOTO. Y POBHH OpTaHU3AINH KHUBOU PHUPOIBL.

Ilpeomemmvie pe3yrvmamol

VYyamuecs 10IKHBI 3HATh:

—CBOICTBA JXHUBOTO;

—METOIbl HCCIIEAOBAHMS B ONOJIOTHH;

—3Ha4YeHUe OUOIOTMYECKUX 3HAHUH B COBPEMEHHOH KHU3HH;
—rpodeccuu, CBI3aHHbIC C OUOJIOTHEIH;

—YPOBHHU OpTraHU3alUy )KHBOI IPUPOABI.

Paznen 1. MoJiekyasipusblii ypoBens (8 4)

OO011ast xapakTepUCTUKa MOJICKYJISIPHOTO YPOBHSI OpraHu3anuy xuBoro. Cocras, CTpoeHUE U GYHKLIUH
OpPraHMYECKUX BEIIECTB, BXOSIINX B COCTAB KUBOTO: YTIIEBOIBL, JIUIUIBI, OEIKH, HyKIeUHOBbIe KUCIOTHI, AT® u
JIpyrue opranndeckue coennHeHus. buonornueckue karanuzaTopsl. Bupycsl.

Ilpeomemnvie pesyrvmamot

Vuanuecs J0JDKHBI 3HATh:

—COCTaB, CTpOeHUE U (YHKI[MH OPraHUUYECKUX BEIIECTB, BXOAIIMX B COCTAB KHUBOTO;
—TIpEeICTaBICHUS O MOJICKYJIIPHOM YPOBHE OpPTaHU3AINH KHBOTO;

—0Cc00EHHOCTH BUPYCOB KaK HEKJIETOYHBIX (DOPM KHU3HH.

VYuaiuecs 10KHbI YMETh:

—IIPOBOJUTH HECIIOKHbIE OMOJIOTMUECKUE SKCIEPUMEHTHI sl U3yUEHHS CBOWCTB OPraHUYECKUX BEIECTB U
¢yHKUME QepMEHTOB KaKk OMOJOTHYECKUX KaTalu3aTopPOB.

Paznen 2. Kiaerounslii ypoBens (16 1)

OO0m1ast xapakTepHCTHKA KJIIETOYHOTO YPOBHS OpraHu3aluy *XuBoro. Knerka— cTpykTypHas U QpyHKIMOHAIbHAS
eMHUIIA )XKU3HA. MeTobl n3yueHus kiaeTku. OCHOBHBIE MOJIOKEHUS KIIETOYHOM TeOpuu. XUMHUECKUH COCTaB
KJIETKH U ero TocTOsIHCTBO. CTpoeHue KieTKH. OYyHKIMYA OpraHoWIoB KIIeTKH. [IpoKapuoTHl, 3yKapHOTHI.
XpomocoMHBIH HaOOp KieTkn. OOMEH BEIIECTB U PEBpPaIleHNe SJHEPTUH — OCHOBA )KU3HEAEATEIbHOCTH KIIETKH.
DHepreTudeckuii 0OMeH B KileTke. A3poOHOe U aHadpoOHOE AbixaHue. PocT, pa3BuTHe U )KU3HEHHBIHN IIUKJI KIETOK.
OO0u1re NoHATHA O JACTICHUH KIIETKH (MUTO3, Mei03). ABTOTPO]BI, reTepoTpOdEI.



Ilpeomemnvie pezynvmamul 00y1eHus

VYyaniuecs: TOJKHBI 3HATh:

—OCHOBHBIC METO/IbI U3YUCHUS KIICTKY;

—O0CO0EHHOCTH CTPOCHUS KJICTKH SYKapUOT U IIPOKAPHOT;

—(yHKIMH OPTaHOUIOB KIICTKH;

—OCHOBHBIE MOJIOKECHHUS KIIETOYHON TCOPHH;

—XUMUYECKHIA COCTaB KJICTKH;

—KJICTOYHBIH YPOBCHb OpPTraHU3aI[IH KUBOTO;

—CTpPOCHHUE KJIETKH KaK CTPYKTYPHOU M (QYHKIIMOHATIBHOM CIMHUIIBI )KU3HH;
—00MeH BENIEeCTB ¥ MPEBPAICHUE SHEPTHU KaK OCHOBY YKU3HECATEIBHOCTH KIICTKH;
Paznen 3. OpranusMeHHblii ypoBeHsb (4 1)

Bbecrnionoe 1 monoBoe pazMHokeHue opranu3MoB. [lonossie knetku. OmiogoTBopeHue. MHANBHTyaTbHOE Pa3BUTHE
opranm3MoB. bruorenetmuecknit 3akoH. OCHOBHBIE 3aKOHOMEPHOCTH TIepejadr HacleACTBEeHHOW WH(OPMAITIH.
['eneTnueckast HEPEPHIBHOCTD JKU3HU. 3AKOHOMEPHOCTH W3MEHUYUBOCTH.

IIpeomemusie pesyromamol 00yueHus

VYuamuecss JOJKHEL 3HATD:

—CYIIHOCTh OMOTEHETHYECKOTO 3aKOHA;

—Meno3;

—0CO0EHHOCTH MHIUBUAYAIBHOIO PA3BUTHS OPTaHU3MA;

—OCHOBHBIE 3aKOHOMEPHOCTH TIepe/aun HAaCJIeICTBEHHOW HH(POPMAITUH;
—3aKOHOMEPHOCTH U3MEHYHBOCTH;

—OCHOBHBIE METO/IbI CETIEKIIUH PACTeHUH, )KHBOTHBIX U MUKPOOPTaHU3MOB;
—0CO0EHHOCTH Pa3BUTHUS TIOJIOBBIX KIIETOK.

VYyamuecs TOMKHBI YMETh:

—OIUCHIBATh OPTaHU3MEHHBI YPOBEHb OPTaHU3AIHH KHBOTO;
—PacKpbIBaTh 0COOEHHOCTH OECIIOJIOr0 U MOJI0BOI0 Pa3MHOYKECHHUS OPraHU3MOB;

—XapaKTEPU30BaTh OIINIOJOTBOPEHUC U €TO 6I/IOHOFI/IT-ICCKy}O POJIb.



KanengapHo-remaTnyeckuii njiax

TemMa
ypoka

Komn-
BO
YacoB

OcHOBHOE
coJiepiKaHue

XapakTeprucTuKa
OCHOBHBIX BHJIOB
JIeSATEIbHOCTH
y4aIuxcs

buonorns—
Hayka

0 JKUBOM
npupojae

Bbuonorus — Hayka o )xUBOI
pupoie. 3HaUCHUE
OMOJIOTHMYECKUX 3HAHHI B
COBPEMEHHOM JKU3HHU.
IIpodeccun, cBs3aHHEIE C
Oouonoruen

OnpenensroT MOHITHS, POPMHUpPYEMBIE

B XO/I€ U3yUCHUS TEMBIL: «OHOIOTUY,
«MUKOIIOTHS», «OPHOJIOTHS», «aTIbIOJIOTHS,
«maneo00TaHNKa», «TCHETUKAY,
«Oonopn3nKa», «OMOXUMUSY,
«pannoOHONOTHs, KKOCMUYECKast
ouosorus». XapakTepu3yroT OHOIOTHIO KaK
HayKy O )UBOH npupone. PackpriBarot
3Ha4YeHUE OMOIOTUYECKUX 3HAHUN B
COBPEMEHHOMU kKU3HHU. [IpuBOIAT IpUMEPHI
poceccuii, CBI3aHHBIX ¢ OMOMOTHEH.
Becenyrot ¢ okpyxaromumMu
(poIcTBEHHUKAMH, 3HAKOMBIMH,
CBEPCTHHUKAMH) O IPOPECCHUAX, CBSI3AaHHBIX C
Oouonoruen. '0TOBAT mpe3eHTaImH 0
npoheccHsiX, CBA3aHHBIX C OMOJIOTHEH,
UCIIOJIB3YsI KOMIIBIOTEPHBIE TEXHOIOTUH

MeTtonpl
HCCIIENOBAHUS B
OHOJIOTUH

ITonsTue o Hayke. MeTonbl
HAYYHOT'O MTO3HAHUS. DTaIbl
HAy4YHOI'O UCCIIEI0BAHUS

OnpenensiroT MOHATHsI, POPMHPYEMbIE B
XO0JI€ M3YUCHHUS TEMbI: «HAYKa», KHAYIHOE
HCCIICTIOBAHNEY, KHAYYHBIA METOTY,
«HAyYHBIH (haKT», «HAOIIOICHUEY,
«OKCIIEPUMEHTY, «THITOTE3aY, «3aKOHY,
«reopus». XapaKTepu3yI0T OCHOBHBIE
MCETO/Ibl HAYYHOT'O ITIO3HAaHUs, 3Tallbl
HAYYHOTO ucclienoBanus. CaMOCTOSTEIBHO
(hopMyJIUPYIOT TIPOOJIEMBI UCCIICAOBAHUS.
COCTaBJISAIOT TOATATHYIO CTPYKTYPY
OyIyIIIero caMoCTOSITEILHOTO UCCIIEAOBAHMUS

CymHoctb
KU3HU

U CBOMCTBA
KUBOTO

CyILIHOCTD MOHATHS «GKU3HB.
CBoiicTBa KMBOTO. Y POBHU
OpTaHU3aIUU )KUBOW TIPUPOIBI

Omnpenenstior NoHATHA, GOpPMUpPYEMBIE B
XOJI€ U3yUYCHHSI TEMBIL: GKHU3HDBY,
«OKM3HCHHBIE CBOHCTBaY, «OMOIOTHYECKUE
CHCTEMBD», «OOMEH BEIIECTB), «IIPOLIECCHI
OMOCHHTE3a U pacmagay, «pa3apakuMOCTb,
«Pa3sMHOXKEHUE», «HACIIECTBEHHOCTbHY,
«M3MEHUYUBOCTD,

«Pa3BHUTHUEY, KYPOBHU OpPraHU3aluU
KUBOTO». [latl0T XapaKTepUCTHKY OCHOBHBIX
CBOMCTB ®UBOT0. OOBACHIIOT IPUINHBI
3aTpyJHEHHH, CBA3aHHBIX C ONPEAEIECHUEM
MIOHATHA KU3HBY. [IpUBOIAT MpuMeEpPHI
OHMOJIOTHYECKHX CUCTEM Pa3HOTO YPOBHS
opranu3zanuu. CpaBHMBAIOT CBOMCTBA,
MPOSIBIISIONINECS Y OOBEKTOB KHBOH 1
HEKUBOU IPUPOJIBI

MHuoroobpasue
MKHUBBIX
OpraHu3MoOB

XapaKTepUCTUKA HKUBBIX
cucteM. Onpesienenue KU3Hu
®. Durenbca. OnpenencHne

PaGora c TekcTom yueOHUKa,
HWHTEPHET- PECYPCAMHU.
[IpocmoTp cnaiia-huiabma. 3amnonHeHue




k3 M. B. BonpkuninTeitna.
YpoBHM OpraHuzaiuu

JKUBBIX CHUCTEM. DBOJIOLUS
onpezaeneHuit xu3Hu. Llapcrsa
>kuBout npupoel. KpaTtkast
XapaKTEPUCTUKA €CTECTBEHHOU
CUCTEMBI KJIacCUPUKAITUN
JKUBBIX Opranu3moB. BumoBoe
pazHoobOpazwue.

Tabnuue! «YpoBHU OpraHU3aLuu
KUZHI.
Pabota ¢ nHpopMaIMOHHBIMU KapTamMu

[IpucmocobaeHH
OCTh
OpraHU3MOB K
YCIOBHSIM
BHEIIIHEH Cpenbl
KaK pe3yJbTaT
JeNCTBUA
€CTECTBEHHOTO
orbopa

OO6mrast XapaKkTepUCTHKA
MPUCTIOCOOJIEHHOCTH
opranu3MoB. O0mIHe
TIPUCTIOCOOJICHHS K cpelie
OOUTaHUS: MACKUPOBKA,
MpegocTeperarolnas okpacka,
MuMUKpus. KoMmruiekcHOCTh
1 OTHOCUTCJIIBHOCTD
MPUCTIOCOOJICHHH.
[IpucnocobuTensHbIC
O0COOCHHOCTH CTPOCHHS,
OKpacCKH T€Jjia U IMOBEACHUA
JKUBOTHBIX. MeXaHu3M
(hopmupoBaHus
npucnocobenuii. [Ipasuna
TEXHUKHU 0€30MaCHOCTH TPU
BBITIOJTHEHHH J1a00PAaTOPHBIX
paboT.

PaGora c TekcToM 1 puCyHKa-

MU y4eOHUKA, UHTCPHET-

pecypcamu. IIpocmoTtp

crnaia-gumsMa, paboTa co CIIoBapeM.
3amnonHenue Tadaunsl «Buabpl
MIPUCIIOCOOJICHUH, UX CYIIIHOCTh U
npuMepbl». CocTaBieHue cxeMbl «MexaHH3M
(hopMHUpOBaHUs TPUCTIOCOOTICHUID,

Pabota ¢ HaTypanbHbBIMH

00bEKTaMU, HHCTPYKTHBHBIMH KaPTOUKAMH.

Bo3uuknoBenue
JKU3HU Ha 3eMJIe

Hcropus passutus

B3MJISIIOB HA BOBHUKHOBCHUE
Jku3HHU Ha 3emiie. I unoTe3sl
BO3HMKHOBEHUS KHM3HU Ha
3emute. KpearnoHusm u ero
cynrHoCTh. CyITHOCTh THITOTE3
abmoreHesa: caM03apOKICHUE
JKU3HH, OHOIM033. ['MImoTe3n!
Oouorenesa: rumnoresa JI.
[TacTepa u runoresa
nancrepmuu. Tpyns! B. .
Bepnanckoro. Onpenenenue
MOHATHH: OMoreHes, abuoreHes,
caM03apOoKJICHUE, TAHCTIEPMUSI,
KpearuoHu3M, IepBUIHASL
atMocgepa, Onomoa3

Pabota ¢ TekcTOM M priCyHKaMy y4eOHHKa,
HHTEpHET- pecypcamu. IIpocmoTp criaiin-
¢uibMa, pabdora co cinoBapem. CocTaBieHue
kiactepa «OCHOBHBIE TUTIOTE3BI
BO3HUKHOBEHHMS XKU3HU Ha 3eMJIe).

MonekynapHbIi OOmias xapaKTepuCTHKa Onpenenstor NOHATHSA, POpPMUpPYEMBIE
YpOBEHB: 001I1as MOJIEKYJISIPHOTO B X0JI¢ U3yUYCHUS TEMBI: OPTaHUYECKUE
XapaKTepUCTHKA YPOBHS OpraHU3aI|H KUBOTO. BEIIECTBAY, «OETKN», «HYKJIEHHOBbIE
OpraHnveckue BeUlecTBa: KHCJIOTBI, «YTJIEBOIBD», <GKUPHI (JIUTIH-
Oenku, HyKJICMHOBbIE IIBI)», «OUOTIONIMEPBD), KMOHOMEPHD».
KHCJIOTBI, YTIIEBOJIbL, JKUPBI
(yumuen). bruonoarmepsr.
MoHoMepEI
YrieBoisl YrneBobl. YIII€BOIbL, UIU OnpenensroT MoHITHA, GOPMUPYEMBIE

caxapuapl. MoHOCaxapHibl.
Hucaxapunel. [Tonucaxapunbl

B XO/JI€ U3YUYCHUA TEMbI: «YIJIEBO/bI, UJIN
caxapHpl», K(MOHOCAXapUabl», «IHucaxa-
PHIBIY, KIIOTHCAXaAPUIbD», «pUd03ay,

«I€30KCUPH003ay, «TIIOK032», «PPYKTO-
32, «TAJIAKTO3a», «Caxapo3ay, «MalbTo-




3a», «JIaKT03a», «Kpaxmail», «TJTHKO-
TeH», «XUTHUHY». XapaKTepu3yIoT COCTaB U
CTpOCHHUE MOJIEKYJ YIJIEBOIOB. Y CTaHaB-
JMBAIOT IPUUYNHHO-CIIEICTBEHHBIE CBSI3H
MEXIy XUMHUYIECKHM CTPOCHHEM, CBOUCT-
BaMd U (GYHKIHAMH yTIIEBOJOB HA OCHO-
BE€ aHaJIM3a PUCYHKOB M TEKCTOB B yue0-
nuke. [IpuBoasT mpuMepbl yriieBoaoB,
BXOJISIIINX B COCTaB OPTaHU3MOB, MECTa
WX JIOKaIHU3alUuH U OMOJIOTHYECKYIO POITh

9 JIunu et Jlunuapt. XKupbl. [OpMOHBL OmnpenensroT NOHATHS, POpMHUpYyEMbIe
OyHKIUY THIHIOB! B XOJI€ N3YUYCHUS TEMBI: <JTHIHIBD, «KH-
SHEPreTUYECKas, 3aMacarommasi, | pb», KTOPMOHBD), «IHEPreTHYECKas
3allUTHAs, CTPOUTENbHAS, (bYHKIHMS JTUMHI0BY, «3amacaroias
peryisTopHas (GYHKIMS TUMHAAO0BY, «3alIUTHAS (PYHK-
IS JTAIIAJIOBY, «CTPOUTENbHAS (PYHKIUS
JIMITHIIOBY, «PETySTOpHAsT (QYHKIIMS JTU-
nuI0BY. [latoT XapaKTepUCTUKY COCTaBa
W CTPOEHHSI MOJIEKYJI JIUITHIOB. Y CTaHaB-
JMBAIOT NPUYUHHO-CIICICTBEHHBIE CBSI3H
MEX/Ty XUMHYECKUM CTPOCHUEM,
CBOMcTBaMHU M (QYHKIHSAMH yTIICBOAOB Ha
OCHOBE aHaJIM3a PUCYHKOB U TEKCTOB B
ydyeOHuke. [IpuBOAST MpUMepsI JTUMUIOB,
BXOJSIIIUX B COCTAB OPTaHU3MOB, MECTa
UX JIOKQJTM3AIH 1 OMOJIOTUYECKYIO POJIb.
O6cyxkaaroT B Kj1acce mpoOIeMbl HaKOT -
JICHUsI )KUPOB OpraHU3MaMH B LEISAX YC-
TAHOBJICHUS IPUYINHHO-CIIEICTBEHHBIX
CBsI3ed B IPUpOJIE
10 | CocraB u CocraB 1 cTpocHHE OEITKOB. OnpenensifoT NOHATHS, OPMUPYEMEBIC B
CTpOCHHE Benxu, nim XO0JI€ U3YUCHUS TEMBbI: «OCIIKH, UITH MPO-
0enKoB npotenHsl. [IpocTeie u TEHHBD», IIPOCTHIE M CIIOYKHBIE OCIKN,
CIIOKHBIE OCJKH. «aMHHOKHUCIIOTBD), IIOJUIETITHI, «IIep-
AmuHokucnotsl. [loaunenTtia. | BUYHAs CTPYKTYpa OSIIKOBY, «BTOPUYHAS
[TepBuuHasi, Bropu4Hasi, CTPYKTYpa OITKOBY», «TPETHYHAS CTPYK-
TPETHYHAs U YeTBEPTHYHAS Typa OeJIKOBY», «4eTBEPTHYHAS CTPYKTypa
CTPYKTYpBI O€JIKOB. 0enKoB». XapaKTepU3yIoT COCTaB U CTPO-
Jenarypanus Oenka €HHE MOJIEKYJI OSJIKOB, IPHYHHBI
BO3MO>KHOT'O HapyIICHHs IPUPOIHON CTPYK-
TYpHI (IeHaTypanuu) 6enxos. [IpuBoasT
pUMeEpHI ACHATYPaIlUH OETIKOB
11 | HyknenHOBBIC HyxiienHOBBIE KHUCIIOTHI. OmpenensroT NoHATHS, POpMHUpYyeMbIe
KHUCIIO- Jle30KCHpHUOOHYKIICHHOBAS B XOJI€ U3YYCHUSI TEMBI: «HYKJICHHOBAs

ThI

kucnora, i JITHK.
PubonyknenHoOBas KHCIIOTA, HITH
PHK. AzoTHcTble OCHOBaHUS:
aJICHUH, TYaHWH, IUTO3WH,
TUMHH, YAl
KomnnemeHnTapHOCTb.
Tpancnopraas PHK (TPHK).
Pubocomansuaas PHK (pPHK).
HNndopmaunonnas PHK
(uPHK). Hykneorua. JIBoiinas
criupans JJHK

KHCIIOTay, «/1€30KCUPHOOHYKICHHOBAS
kuciota, win JIHK», «pubonykiienHoBas
kuciora, i PHK», «a3oructeie oc-
HOBaHWUS», «aICHUHY, «TYaHUH,
«IIATO3UHY», KTUMHUHY, «ypaIliiD»,
«KOMILIEMEHTAPHOCTbY, «TPAHCIIOPTHAS
PHK (TPHK)», «pudocomansras PHK
(pPHK)», «urdpopmanmnonnas PHK
(MPHK)», «ayKiieoTH 1, «1BOMHAS CITU-
pans JIHK». JlaroT xapakTepHCTUKY CO-
CTaBa U CTPOCHUS MOJICKYJI HYKJIICMHOBBIX
KHCIIOT.




12 | AT® u gpyrue Anenosunrpugocdar (ATD). Omnpenenstotr NoHATHS, POPMUpPYEMBIE
OpraHuyYecKue AneHO3UH- B XOJ/I€ U3yUCHUS TEMBIL: «aJCHO3UHTPU-
COETMHEHUS mudocdar (AD). dhochar (ATD)», «anenozunaudochat
KJIETKA AneHo3uHMOHO(pOC- (AJ1®)», «anenozuaMonodochar

tdhat (AM®D). Makpoaprudeckass | (AM®D)y», «MaKpOIPTHUECKast CBSI3bY,

cBs13b. ButamuHe! «OKMPOPACTBOPUMBIE BUTAMUHBI», «BOJO-

AKUPOPACTBOPUMBIE pacTBOpUMBIE BUTAMHUHBDY. XapaKTepH-

1 BOJIOPAaCTBOPUMBIE 3YIOT COCTaB U cTpoeHue Monekyiasl ATO.
[IpuBoAAT NpUMEPH! BUTAMHHOB, BXOZSI-
LIMX B COCTAB OPTaHU3MOB, U HX OHOJIO-
THYECKOM poJiu. ['0TOBAT BBICTYIUIEHHUE C
COOOIIIEHNEeM O POJTM BUTAMUHOB B (PyHK-
LMOHUPOBAHNY OPraHW3Ma YeJIOBEeKa
(B TOM 4HCIIE C UCTIONB30BAHNEM KOMIIBIO-
TEPHBIX TEXHONIOTHH). OOCYXIatoT pe-
3yJIbTaThl pabOThI C OAHOKJIACCHUKAMHI

13 | buonoruueckue [Tonstue o karanusaTopax. OnpenensitotT NOHATHS, POPMUpPYEMBIE
KaTaJanu3aTopsl buonoruueckue kaTanu3aTophl. | B XOJ€ U3YYEHHS TEMBI: «KaTaau3aTopy,

®epment. Kodhepmenr. «pepmeHT», «KODEPMEHT», «aKTHBHBII

AKTHBHBIN IEHTp (hbepMeHTa. eHTp (hepMeHTay. XapaKTepu3yrT POIh
OMOJIOTUYECKUX KaTaJIu3aToOpOB B
kieTke. OMHCHIBAIOT MEXAHU3M PabOThHI
thepmentos. [IpuBomsat npumeps! dep-
MEHTOB, UX JIOKaJIU3allH B OpTaHU3ME U
UX OMOJIOTHYECKOM poJu. Y cTaHaBINBA-
0T IPUYNHHO-CIIEICTBEHHBIE CBSI3H MEX-
Iy 0€lIKOBOM MpUpoaoi (epMEHTOB H OII-
TUMAaJIbHBIMH yCJIOBUSIMH WX (DYHKIIU-
OHUPOBAHHS.

14 | Bupych Bupycsl. Kancua. CamocOopka | OnpezaensitoT noHsaTHs, GopMupyeMble B
BHUPYCHBIX yacTuil. Lukm XOJIE U3yUCHHSI TEMBI: «BHPYCHI», «Karl-
pa3BUTHS BUpyca cUI», «caMocOopkay. XapakTepu3yroT

BHPYCHI KaK HEKJIETOUHBIE (POPMBI KH3-
HU, OIMCHIBAIOT IIUKJI Pa3BUTH BUpYyca.
OnwuceIBatOT OOIIUIA IJTaH CTPOSHHS BUPY-
coB. IIpuBoasT npumeps! BUPYcoB U 3a00-
JieBaHuil, BbI3bIBaeMbIX UMU. OOCYXIat0T
po0JIeMbl TPOUCXOXK/ICHHSI BUPYCOB

15 | Knerounsiit OOm1as xapaKTepuCTHKA OnpenensitoT NOHATHS, OPMUPYEMEBIC B
YPOBEHB:! KJIETOYHOT'O XOZI€ NU3YyUYCHHS TEMBI: «KJIETKa», «METO-
o01ast xapakre- YPOBHS OpraHU3aI|H KUBOTO. JIbI U3YYEHUS KIETKI», «CBETOBas
pUCTHKa Knerka — MHUKPOCKOIHUS», «JIEKTPOHHAS MUK-

CTPYKTypHas U POCKONHMS», «KJIETOUHAsS TEOpHs». Xa-
(yHKLIMOHANbHAS €HHU- PaKTEepU3YIOT KIETKY KaK CTPYKTYPHYIO
11a )KM3HU. XUMHUECKUN COCTaB | U (YHKIIMOHAIBHYIO CIMHUILY )KU3HH, €
KJIETKH. XUMHYECKUN COCTaB, METOIbI N3YYEHUSI.
MeTo1pI N3yYEHUs KIETKH. OOBSCHSIIOT OCHOBHBIE TIOJIOKEHHS
OcHOBHBIE KJeToyHO! Teopur. CpaBHUBAIOT
TOJIO’KEHUS KJIETOYHOM TEOPUH | MIPUHIUIIEI paboTH M BO3MOKHOCTH CBE-
TOBOM U 3JIEKTPOHHON MUKPOCKOIHYE-
CKOH TEXHUKHU

16 | Xumundeckas XapaKkTepucTUKa Makpo-, PaGota c TekcTOM 1 pECyHKaMH y4eOHUKA,
OpraHu3anus MUKpPO- U YIBTPaAMUKPO- HUHTEpPHET- pecypcamu. [IpocmoTp crnaii-
KJIETKU 3JIEMEHTOB, UX COAEpIKa- ¢mbma. CocTaBieHUE CXEMBI « X UMHYECKHE

HHEC B )XMBBIX OpPraHu3-
max. buonoruyeckas posib
XUMHYECKHUX DIIEMEHTOB.

DJIEMEHTEI, COCTABJISIOIIIE YKUBEIE
CUCTEMBI». 3aIoJIHeHHE Ta0IUIbl «DyHKIMH
OMOTEeHHBIX JIEMEHTOBY». Padora ¢




Mertoab! uccienoBaHus
XUMHMYECKON OpraHu3a-
[IMH KJIETKH (METO.
MEUYCHBIX aTOMOB).

WHPOPMALUOHHBIMHI KapTaMH

17 | O6mme OO0mwe cBeneHHsI O CTPOSCHUHN OnpenensroT MOHITHS, POPMUPYEMbIE
CBEIICHHUS O kietok. [{utommasma. Smpo. B XOJI€ M3YYCHHS TEMBI: «IIUTOTIA3MaY,
KJIETKaX. Opranounsl. MemOpana. «IOPO», KOPTAaHOUIBD», «KMEMOpaHay,
Knerounas Knerounas memOpana. «KIIeTOYHasi MeMOpaHay», «(paronurosy,
MeMOpaHa ®aronutos. [TuHOUMTO3 «IUHOLUTO3». XapaKTepU3YIOT U CPaB-

HUBAIOT IPOIIecChl (paronnuTo3a u MIHO-
LIUTO34.
18 | Anpo SAnpo, ero crpoenne u pyHkun | OnpeaensioT HoHATH, GopMUpyeMBbIe

B KIIETKE. B XOJIe M3YYCHHS TEMBI: «IIPOKAPUOTHI,

[IpokapnoTel. DyKapHOTHI. «QYKapHOTBI», «XPOMATHH», «XPOMOCO-

XpOMOCOMHBIN HA0OP KIIETKH MBI», «KapHUOTHID», «COMAaTHIECKUE KIIET-
KW, «IUTIONTHBIA HabOp», «TOMOJIO-
THYHBIE XPOMOCOMBDY, «TaTlTONTHBINA Ha-
00p XpOMOCOMY, «TAMETBI», «SIIPHIIIKOY.

19- | Dupomnnazmarny OHponna3MaTHuecKas CeTb. OnpenensitoT NOHATHS, POPMUpPYEMBIE

21 | eckas Pu6ocomsbr. Kommnexc B XOJIe M3YUYCHHS TEMBI: «IHIOIIIa3MaTH-
CETb. lNoasmxu. JInzocomsl YecKast CeTby», «PHOOCOMBI», «KKOMILIEKC
Pubocomsr. Tonbmxny, «JIU30COMBD). XapaKTEPU3Y-
Kommurekc 0T CTPOSHHE NIEPEUNCICHHBIX OpTaHOU-
lompmxm. JIOB KJIETKU ¥ UX (YHKIWHU. Y CTAHABIIH-
JIuzocomsl BalOT IPUYMHHO-CJIEICTBEHHBIE CBSA3H

MEXIy CTPOCHUEM H (DYHKIHSIMHU
OHMOJIOTHYECKUX CUCTEM Ha IIPUMEPE KIIETKH,
€€ OpraHoOH/I0B U BBITIONHSEMBIX UMH (DYHK-
1. Paboraror ¢ wiumocTpanusMu yueo-
HUKa

22- | MUTOXOHIIPHH. MuTtoxonapun. KpucTsl. OnpenensroT MoHTHS, HOPMUPYEMBIE

24 | [InacTumsl. [ImacTupl: TEHKOIIACTHI, B XOJI€ U3YUEHHUS TEMBI: KMUTOXOHIPHM»,
Knerounsrit XJIOPOTUTACTBI, XPOMOTLIIACTHI. «KPHUCTBI», «ITACTUIBI, «JIEHKOIIIACTED,
LEHTP. I'pansl. Knetounsrit meHTp. «XJIOPOTUTACTBD», «XPOMOILIACTBD», «TPAHBD,
Opranoust Hutockener. MUKpOTPYOOUKH. | «KIIETOYHBIA EHTPY, KIIUTOCKEIIET,
JIBUOKCHUS. LenTtpuonu. BepereHo «MHKPOTPYOOUKHY, KIEHTPUOJINY,
Kierounsre neneHus. Pecanuku. JKryTukn. | «BepeTeHO JENeHU, KPECHUIKIY,
BKJIFOUEHUS Krerounsie BKITIOUeHHS <OKTYTHKN», «KJIE€TOYHBIE BKIIOUCHHSD.

XapakTepusyloT CTPOECHHUE MEPEUNCICHHBIX
OpPTaHOUJIOB KJIETKH U UX (DYHKITHH.
YcTaHaBIMBalOT MPUYUHHO-CIIEICTBEHHBIC
CBSI3U MEXJIy CTPOCHUEM U QYHKIUSIMU
OHMOJIOTHMYECKUX CUCTEM Ha TIPUMEPE KIIETKH,
e€ OpraHOMI0B U BBITIONHSAEMBIX UMH
(dyukimit. PabotaroT ¢ WumrocTpanusIMu
yaeOHHKa

25- | Ocobennoctu [IpokapnoTel. DyKapHOTHI. Omnpenenstotr NoHATHSA, POPMUpPYEMBIE

26 | cTtpoeHus AHa3poOs!. CriopsL. B XO/I€ U3yUCHUS TEMBI: «ITPOKAPUOTHI»,
KJIETOK UepTsl CXOACTBA U Pa3TUIUS «QYKapHOTBD), «aHAIPOOBI», «CITOPHI».
9YKapHoT U KJIETOK MPOKAPHOT U 3YKapuoOT. | XapaKTepU3yrT 0COOEHHOCTH CTPOSHHUS
MPOKapUOT JlaGopaTopHble U NPAaKTHYECKHE | KIETOK MPOKAPHOT U 3YKapHOT.

paboThl CpaBHHBAIOT 0COOCHHOCTH CTPOCHHUS KJIe-
PaccmaTprBanue Ki1eToK TOK C LIEJBIO BBIABICHUS CXOJCTBA U pa3-
OakTepui, pacTeHUN U TN

XHUBOTHBIX IOJ MUKPOCKOIIOM

27 | DHepreTUyecKu HenonHoe kucnopoaHoe OnpeaensoT MOHITHS, (OPMUPYEMbIE
i 00- (hepMEeHTAaTUBHOE pacUICTJICHUE | B XOJI€ H3YUYEHHS TEMbI: «HETIOJIHOE




MCH B KJICTKEC

[JIIOKO3BI. [ TuKonus.
ITonHoe kucnopoaHoe
pacIIeIIeHHE TIFOKO3BI.
Knerounoe apixanue

KHCJIOpOaHOE PepMEHTATHBHOE pacIIel-
JICHUE TITIOKO3BD», TIIUKOIIN3Y, «IIOJTHOE
KHCJIOPOIHOE PACILEINICHHE TIFOKO3bD»,
«KIIETOYHOE JbIXaHHE». XapaKTepU3yIloT
OCHOBHBIE 3TaIbl SHEPTETHIECKOTr0 00Me-
Ha B KJIETKaX opraHnm3MoB. CpaBHHBAIOT
HEPTeTHUECKYIO APPEKTUBHOCTH TIIHUKO-
J¥3a ¥ KJIETOYHOTO JbIXaHHsI

28 | doTocuHTE3 U 3HaveHne POTOCHHTE3A. OnpenensroT MOHITHS, (POPMUpPYEMbIe
XEMOCHHTE3 CgeTtoBas ¢aza poTocuHTE3A. B XOJIe M3YUCHHS TEMBI: «CBeTOBas (aza
TemuoBas ¢daza GoTocun- ¢dorocunTeza», «reMHoBas ¢asa poro-
te3a. DoTonM3 BOIBIL. CHHTE32», «(OTOIN3 BOABD», «XEMOCHH-
XeMocHHTE3. XeMOTPOQHI. Te3», «XeMOTpPOo(b», KHUTpHUPHUIIPYIO-
Hutpuduuupyromue Oaktepun | mme 6akrepun». PackpbiBaloT 3HaYCHHE
¢dorocunTeza. XapakTepu3yloT TEMHOBYIO U
CBETOBYIO (ha3bl POTOCHHTESA TTO CXEME,
npuBeIEHHON B yueOHUKe. CpaBHHBAIOT
nporecchl POTOCHHTE3a M XEMOCHHTE3A.
Pemarot pacuéTHble MaTeMaTHYECKHE
3a7a4M, OCHOBAHHbIE Ha (PaKTUIECKOM
OMOJIOTMYECKOM MaTepuale.
29 | ABroTpods! H ABtoTpodsl. ['eTepoTpodsI. OnpenensitoT NOHATHS, POPMUpPYEMBIE
reTepoTpodbl ®orotpodsl. XeMOTpOdHI. B XOJI€ M3YUCHHS TEMBI: «aBTOTPOQBD»,
Canpodurtsr. [Tapa3utsi. «reTepoTpodbI», «POTOTPOPBD), «Xe-
l'onozoiinoe nutanue MOTPOQB), «CanpoUTHD), «Iapa3UTHI,
«roJyi030MHO€E MUTaHue». CpaBHUBAIOT
OPraHM3MBI 110 CIIOCO0Y MOTyYEeHUS
NUTaTeNbHBIX BemecTB. COCTaBIAIOT cXe-
My «Kiaccupukanus opraHu3MoB 110
croco0y NUTaHUs» C IPUBEJCHUEM KOH-
KPETHBIX IPUMEPOB (CMBICIIOBOE YTEHUE)
30 | Cuntes 6enkoB CunTe3 0enkoB B KieTke. [eH. OnpenensifotT NOHATHS, POPMUpPYEMBIE
B KJIETKE I'enernueckuii koxa. Tpumuer. B XOJI€ N3yUYEHUSI TEMBL: «T'€H», «TCHe-
Konon. Tpanckpumims. THYECKUH KO, KTPHILIET, «KOJOH»,
AnTHKO0H. TpaHchsus. «TPAHCKPHITIHSI», «AHTHKOJJOHY,
[Monucoma TPAHCISALUS», «IIOJUCOMay. XapakTe-
PH3YIOT IIPOLIECCHI, CBA3aHHBIE C OHO-
CHHTE30M Oenka B KieTke. OnuchIBaoT
NPOIIECCH TPAHCKPHITLIMY U TPAHCIIS-
UM, TPUMEHSIS IPUHIIAI KOMITIEMEH-
TapHOCTH M TEHETHYECKOTO KO/Ia
31- | denenne KvzHEeHHBIN UK KIETKH. OnpenensifoT NoHATHSI, POPMUPYEMBIE
32 | KIeTKH. Muto3. UnTepdasza. [Ipoda3za. B XOJI€ H3YUYCHHS TEMBI: «MHTO3,

Muto3. Meiio3

Meradaza. Craguu pa3BUTHS
IIOJIOBBIX KJIETOK. ['ameTorenes.
ITepuon pazmuoxenus. [lepuon
pocrta. I[lepuon cozpeBanusl.
Metiios: meiios I u meiios 11
Konstoranus. Kpoccunrosep.
HampasurensHsle TenbIA.
OmtonoTBOpeHuE. 3UroTa.
HapysxHo€e o11010TBOpEHHE.
BHyTpeHHee OI1010TBOPEHUE.
JBoliHOE OIIOJOTBOPEHUE Y
OKPBITOCEMCHHBIX. aHﬂOCHepM

«uHTepdaza», «npodaza», «metadazay,
«aHadazay, «Tenodaszay, «peayIuKausmy,
«XPOMAaTHIbI», KIEHTPOMEpay, «BepeTe-
HO JIEICHUS». XapaKTePU3YIOT
OMOJIOrMUECKOe 3HAUCHUE MUTO3A.
OnuchIBalOT OCHOBHBIE (ha3bl MUTO3A.
OnpenensroT MOHITHS, HOPMUPYEMbIE

B XOJI€ U3YUYCHHS TEMBI: «TaMETOTCHE3Y,
«IEePHOJ] PA3MHOXKEHUS, «IIEPHO POC-
Tay, «IEPUOJI CO3PEBAHUMD?, «MEI03 I»,
«meitos 1I», «korbroranusy, «Kpoc-
CUHTOBED», «HAIPABUTEIILHBIC TEJIBLIAY,
«OILUIOZOTBOPEHHUEY, «3UTOTAY, KHAPYXK-
HOE OIUIOIOTBOPEHHEY», BHYTPEHHEE OII-




JIOAOTBOPEHHUEY, «IBOMHOE OMJIOAOTBOPE-
HHE Y TIOKPBITOCEMEHHBIX», «IHJI0-
criepm». XapaKTepU3yIoT CTaluH pa3Bu-
THS TIOJIOBBIX KJIETOK U CTaAMi Meiio3a 1o
cxemaM. CpaBHHBAIOT MUTO3 U MEHO3.
OOBACHAIOT OMOIOTHYECKYO CYIITHOCTD
MHUTO32 1 OIJIOJJOTBOPEHUS

33- | UapuBupyansn | 2 Onrorenes. DMOpHUOHABHBIT OnpenensitoT NOHATHS, POPMUPYEMBIE
34 | oe pazBuTHE [IEpPHOJ OHTOT€HE3a B XOJIe M3YYCHHS TEMBI: «OHTOTEHE3Y,
OpraHU3MOB. (ambpuorenes). [TocTambpu- «3MOPHOHAILHEIN TIEpHO OHTOTEHEe3a
Buorenernueck OHAJIBbHBIN TIEPHOJ OHTOTeHe3a. | (IMOPHOTEHE3)», «ITOCTIMOPHOHABHBIN
Ui 3aKOH IIpsimoe pazsutue. Henpsimoe MEPUOJT OHTOTEHE3a», IIPSMOE PA3BUTHEY,
pasButue. buorenernyeckuit HETIPSIMOE Pa3BUTHEY», «3aKOH
3aKOH. 3aKOH 3apOJbIIIEBOTO 3apOJBIIIEBOTO CXOJCTBAY», «OUOTCHETHYE-
cxonctBa. Ousnorenes CKHUi 3aKOHY, «(pHUIIOTeHEe3». XapaKTepu-

3YIOT IICPHUOAbI OHTOI'CHE3A.
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