


eab u 3aapa4un
* peay3alysi OCHOBHBIX 00111e00pa30BaTeIbHBIX IPOrpaMM MO yUeOHBIM MTPEIMETaM eCTeCTBEHHO-HAYYHOM
HaIpPaBJICHHOCTH, B TOM YHCJIC B PAMKaX BHEYPOYHOU JNESITEILHOCTH 00yUYaIOIINXCS,
* pa3paboTKa 1 peaau3alys pa3HOyPOBHEBBIX JOMOIHUTEIBHBIX 00111€00pa30BaTEIbHBIX MIPOIPAMM €CTECTBEHHO-
HAYYHOH HAIPaBICHHOCTH, a TAK)KE MHBIX MPOTPaMM, B TOM YHCJIE B KAHUKYJISIPHBIN IEPHO;
¢ BOBJICUCHHUC yJaIllIUXCA U MEAArOrHICCKUX pa6OTHI/IKOB B IIPOCKTHYIO ACATCIBHOCTD,
* OpraHu3alus BHEYYCOHOH EATEIILHOCTH B KAHUKYJISIPHBIN TIEPHOJI, Pa3paboTKa U peaTu3aIis COOTBETCTBYIOIINX
00pa3oBaTEeNbHBIX IPOrPaMM, B TOM YHUCIIE TS JIarepeid, OpraHu30BaHHbIX 00pa30BaTEIbHBIMU OPraHU3aLUsIMU B
KaHUKYJISIPHBIA IEPUOT;
¢ [IOBBIIIICHUC HpO(beCCI/IOHaHBHOFO MacCTCpCTBa NICAArorn4CCKux pa6OTHI/IKOB HCHTpA, PCATUIYIOIIUX OCHOBHBIC U
JOMIOJTHUTEIbHBIE 001Ie00pa3oBarenbHble porpammbl. Cosnanue neHTpa « Todka pocTa» mpeanoiaraeT pa3BuTHe
oOpa3zoBarenbHON HHPPACTPYKTYphI 001Ie00pa30BaTEIbHON OpraHnu3alui, B TOM YHCIIE OCHAIICHUE
00111e00pa30BaTEIILHON OPTaHU3AIIH:
* 000pYyI0BaHHEM, CPECTBAMU OOyUEHUS M BOCIIUTAHUS /ISl U3yUeHUS (B TOM YHCIIE SKCIIEPUMEHTAIBHOTO)
MPEIMETOB, KYpPCOB, TUCIMIUIHH (MOYJIeH) €CTECTBEHHO-HAYYHON HAIIPABICHHOCTH MIPU PEaM3alui OCHOBHBIX
00111€00pa30BaTENLHBIX MPOTPAMM U JOMOIHUTEIBHBIX 00I11€00pa30BaTEIbHBIX MIPOTPaMM, B TOM YHCIE IS
pacipeHus co-aepKanus yueOHbIX npeaMeToB «Dusukay, « Xumusy», « BUoiaorus»;
* 000pyIOBaHMEM, CpelICTBAaMH O0yUEHHS U BOCIIMTAHUS JUISl PEATM3ALMHU IPOTPAaMM JIOTIOTHUTEILHOTO 00pa30BaHMs
€CTECTBEHHO-HAYYHOW HAIPABICHHOCTEH;
¢ KOMIIBIOTCPHBIM U MHBIM O6OPYI[0BaHI/IeM.

Konmnenmust coBpeMeHHOro 00pa3oBaHus MOIPa3yMEBAET, YTO B yU€OHOM SKCIIEPUMEHTE BEAYIIYIO POJIb
JIOJKEH 3aHSITh CaMOCTOSITENIbHBIN HCCIIE0BATENbCKUN YUEHUUECKUN dKcriepuMeHT. COBpEMEHHbIE
AKCIIEPUMEHTAJIbHBIE UCCIIEOBAHMS 110 OMOJIOTHH YK€ TPYAHO MPEICTaBUTh 0€3 UCII0Ib30BaHUS HE TOJIBKO
AHAJIOTOBBIX, HO M HU(POBBIX H3MEPUTEIBHBIX TPHOOPOB. B denepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM
crangapte (PI'OC) nponucaHo, YTO OJHUM U3 YHUBEPCAIbHbBIX YUEOHBIX 1€HCTBUMA, MPUOOPETAEMbIX YUAILIUMUCS
JIOJPKHO CTaTh YMEHUE «IPOBEIEHHS OIBITOB, IPOCTHIX 3KCIIEPUMEHTAIBHBIX UCCIIEA0BAHUH, IPSIMbIX 1 KOCBEHHBIX
M3MEPEHUH C UCTOIb30BAHUEM aHAIIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPU-00POBY. YUEOHBIH SKCIIEPUMEHT IO
OM0JIOTMH, TPOBOIUMBIN Ha TPAJUIIMOHHOM 000pYA0BaHUH, O€3 MPUMEHEHHs LU(POBBIX J1aOOPATOPHil, HE MOXKET
MIO3BOJIUTH B MTOJIHOM Mepe pelInTh BCE 3aJaul B COBPEMEHHOM 1IKOJe. DTO CBSA3aHO C PSAOM IPUYUH:

* TPaJIULIMOHHOE MIKOJIbHOE 000PYAOBAHNE U3-3a OTPAHUYEHUS TEXHUUYECKUX BO3MOXHOCTEN HE MO3BOJISIET
MIPOBOJUTH MHOTHE KOJIMUYECTBEHHBIE UCCIIEIOBAHMUS;

* JUIMTEILHOCTh MTPOBEECHUS OMOJIOTMYECKUX HCCIIeI0BaHUI HE BCeraa

* COTJIaCy€eTCs C JUIMTENIbHOCTBIO YUEOHBIX 3aHATUH;

* BO3MOKHOCTb IMPOBEICHHUSI MHOTHX MCCIIeI0BaHUN OTpaHUYMBAETCs TPEOOBAHUSAMH T€X-HUKU O€30MaCHOCTH U JIp.
[Mudposas madbopaTopHsi MOJIHOCTHIO MEHSIET METOIUKY M COJIEPKaHUE IKCIIEPUMEHTAIBHON JeSITeIbHOCTH U peliaeT
BbILIETIepeunciieHHbIe TpoOieMbl. LIIupokuil criekTp JaTYMKOB MO3BOJISAIOT YUALIUMCS 3HAKOMHUTBCS C ITapaMeTpaMu
OMOJIOTMYECKOT0 SKCIIEPUMEHTA HE TOJIBKO Ha KaYeCTBEHHOM, HO U Ha KOJIMYECTBEeHHOM ypoBHe. Lludposas
nabopaTopust MO3BOJISIET BECTH JJTUTENbHBIN 3KCIEPUMEHT J1aXKe B OTCYTCTBUU HKCIIEPUMEHTATOpa, a YacTOTa UX
M3MEpEeHUl HEeTIOBIaCTHA YeI0BeUeCKoMy BocpusTuio. B nporecce hopmupoBanus SKCiepuMEHTAIbHBIX YMEHUH
YYEHUK 00y4aeTcs MpeAcTaBiIsATh HHPOpMAIUo 00 UCCIIEJOBAaHUM B YETHIPEX BUAAX:

* B BepOaJIbHOM: OIUCHIBATh SKCIIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJIEb KCIIEPUMEHTA, (PUKCUPOBATH BHUMaHHE
Ha U3MEepSAEMbIX BETMYMHAX, TEPMUHOJIOTHH;

* B TaOJIMYHOM: 3aIIOJHATH TAOJIHUIIBI TAaHHBIX, JIEXKALIUX B OCHOBE OCTPOSHUS IpaduKOB (IIPU ATOM Y yUaluxcs
BO3HHUKAET MEPBUYHOE MPE/ICTaBIEHUE O MacIITadax BEIUYMH);

* B rpauecKOM: CTPOUTH I'pauKHu MO TAOIUYHBIM JAHHBIM, YTO TAET BOZMOXKHOCTB TIepe-X0/1a K BBIIBHXKEHUIO
TUIOTE3 O XapaKTepe 3aBUCHMOCTH MEXAy BEIMUMHAMU (TIPU 3TOM YUYHUTENb OKa3bIBaeT MPEUMYIIECTBO B
BU3yaJIN3allUM 3aBUCUMOCTEH MEXly BEJIMUYMHA-MHU, HAVIAJHOCTD U MHOTOMEPHOCTB); B BUJI€ MAaTEMaTUYECKUX
YpaBHEHMI: JaBaTb MaTEMaTHYECKOE ONUCAHNE B3aUMOCBSI3U BEJIMUYNH, MaTEMAaTHYECKOE 00001IEHHE.

* (hopMUpOBaHME UCCIEAOBATEIBCKUX YMEHUH YYaIIUXCsl, KOTOPBIE BBIPAXKAKOTCS B CIEAYIOLINX ACHCTBUAX:

1. onpenenenue npooIIEeMsl;

2. IOCTaHOBKA HUCCIIEI0BATENbCKOM 3a1aun

3. IUTaHUpOBAaHME PELLIECHUS 3aauu;

4. mocTpoeHune MoJieneii;



5. BBIIBHJKEHUE TUIIOTES;

6. SKCTIEpUMEHTaJIbHAs IPOBEPKA TUIIOTES;

7. aHAJIU3 TaHHBIX YKCTICPUMEHTOB WU HAOJIOICHHIA,

8. hopMynMpoBaHHE BHIBOIOB.

B ocHOBY 00pa3oBaTenbHOM IPOTpaMMBbI 3aJI05KEHO IpUMEHEeHne U(POBLIX 1aboparopuii. Temarnka
MPETIOKEHHBIX SKCIIEPUMEHTOB, KOJIMUYECTBEHHBIX OIBITOB, COOTBETCTBYET CTPYKTYpE MPUMEPHOI 00pa3oBaTeIbHOMN
IIPOrpaMMBbI 110 OUOIOTHH, coliepkannto deaepanbHOro rocyAapcTBeHHOro oopazoBatenbHoro cranaapra (GI'OC)
OCHOBHOT0 00111eT0 00pa3oBaHusl.

Ha 6a3e uentpa «Touka poctay» obecriednBaeTcs peanusalys 00pa3oBaTeIbHbIX POrPaMM €CTECTBEHHO-
HAyYHOM U TEXHOJIOTHYECKON HalpaBIeHHOCTEH, pa3paboTaHHBIX B COOTBETCTBUHU C TPEOOBaHUSIMU
3aKOHOJATEILCTBA B chepe 00pa3oBaHUA U C yUETOM peKoMeHaauii PenepaibHOro onepaTopa yueOHoro npeaMera
«buonorus». O6pa3oBareiapHas MporpaMma Mo3BOJISIET UHTETPUPOBATh PEATU3yeMbIe 3[IECh MOIXOAbI, CTPYKTYPY U
cojiep>KaHue NP OpraHu3anuu o0ydenus 6uosnoruu B 5—11 kiaccax, BRICTPOSH-HOM Ha 0a3e J1000ro U3 T0CTYIHBIX
yaebHo-mMeTouueckux komruiekcoB (YMK).Mcnonp3oBanue o6opyaoBanus neHTpa « Touka poctay mpu peanusanuu
nanHoi OIl mo3BomnsieT co3aTh yCIOBHS:

* ISl paCIIUPEHUS COACPIKAHUS MIKOIHHOIO OMOJIOTHYECKOro 00pa3oBaHus;

* ISl IOBBIIICHUS TO3HABATENLHOM aKTUBHOCTH 00YYaIOUINXCS B €CTECTBEHHO-HAYYHOM 0071aCTH;

* UTsl pa3BUTUS TMYHOCTH pebeHKa B mpoiiecce 00yueHus: OM0I0rHH, ero CocoOHoCTe|, hopMupoBaHUS U
Y/IOBJIETBOPEHHSI COIIMATIBHO 3HAYMMBIX HHTEPECOB U MIOTPEOHOCTEH;

* JUTsl paOOTHI C OJTAPEHHBIMU IKOJIHHIUKAMU, OPTaHU3ALNN UX PA3BUTHUS B PA3IMIHBIX 00JIACTSIX 00pa30BaTEIIBHOM,
TBOPUYECKOH JesrenpbHoCTH. [IpuMenss mudpoBbie Ta0OpaTOPHH HA ypOKax OMOJIOTHH, YYAIIHECs CMOTYT BBITIOJTHUTH
MHOYECTBO JTJAOOPAaTOPHBIX PabOT M SKCIIEPUMEHTOB IO TPOTPaMMe OCHOBHOM IIIKOJIBI.

Buosorus pacrenuii: J{pixanue nucteeB. Jlpixanue kopueid. [lornomenne Boasl kopHaMmu pactenuit. KopueBoe
nasnenue. Mcnapenue Bonbl pactenusiMu. @otocunTes. J[pixanue ceMsH. Y CIOBUS IPOPACTaHUS CEMSH.
TemmontoOuBEIE U XOOIOCTONKHE PACTEHUS.

3oos0rus: M3yueHrne oTHOKIETOYHBIX )KUBOTHBIX. V3yueHNe BHEITHETO CTPOEHHUS T0KI€BOTO YEpBs,
Ha0JII0/IeHNUE 32 €ro MepeABIKEHUEM U PeaKIMsIMU Ha BHEIIHKE pa3apaxeHus. M3yueHune cTpoeHus: MOJUTFOCKOB 110
BJIQXKHBIM TipernapaTtaM. M3ydenue MHOT000pasus YEHUCTOHOTHX MO0 KOJUIeKIUIM. M3ydeHue ctpoeHus poio mo
BJIQXXHBIM TipernapataM. M3yuenue ctpoenus nruil. 3yueHne cTpoeHHs] MIIEKOTTUTAIOIINX 110 BIAKHBIM IpenapaTam.
Bognbie sxuBoTHBIE. TEMIOKPOBHBIE M XOJIOIHOKPOBHBIE JKUBOTHBIE

Yenosek u ero 310poBbe: M3yuenue kpoBoodparieHus. Peakius CCC Ha 103UpOBaHHYIO HATPY3KY.
3aBUCHUMOCTB MEX]Iy HarPy3KOH U ypOBHEM dHEpreTudeckoro ooMena. ['azoo0MeH B NE€rkux. MexaHu3M JEroyHOTo
neixanus. Peaknus JIC Ha dusnueckyro Harpy3Kky. JKusHeHHas EMKOCTH JIETKUX. BeiaenuTenbHas, AbIxarenbHas 1
TepMoperynaropHas GpyHkuus koxu. [leiictBue ¢pepMeHTOB Ha CyOCTpaT HA MpUMeEpe KaTalasbl.
[TpucnocoOaeHHOCTh OPraHU3MOB K cpesie OOMTaHusl.

Oo6mas 6uosorusi: [eiicteue pepmMeHTOB Ha cyOCTpat Ha mpuMepe KaTtanasbl. Paznoxxenne H202. Bausaue pH
Cpelbl Ha aKTUBHOCTH (pepMeHTOB. PaKTOpBhI, BIUSAIONINE Ha CKOPOCTh Ipolecca porocuHTesa. M3yueHne KIeTok u
TKaHEe! PaCTeHHI W )KUBOTHBIX HAa TOTOBBIX MUKPOTIpENapaTax u UX ONucaHue. BhIsBIeHNe N3MEHYUBOCTH Y
Oopranu3MoB. BrlsiBeHne NpucnocobaeHuil y OpraHu3MoB K cpesie 00uTaHus (Ha KOHKPETHBIX MPUMEPAX ).

B o6pazoBarenbHoit mporpamme 10-11 kiaccoB mpeAcTaBIeHbI CISAYIONINE Pa3/IeIibl:

1. Knerka

2. Pa3MHOX€HUE U pa3BUTHE OPTaHU3MOB

3. OCHOBBI T€HETUKH U CEJIEKIIUHA

4. Bun

5. DKOCUCTEMBI

buonornueckoe HaOMIOICHUE U IKCIIEPUMEHT ITPOBOATCA B popMe 1abopaTOPHBIX padOT U JEMOHCTPALIHA.
JIeMOHCTpallMOHHBIN AKCIIEPUMEHT MTPOBOAMUTCS B CIEIYIONIMX CIyYasX: a) UMEIOIIeecs B HATUYMH KOJTMYECTBO
prOOPOB U MUPPOBLIX AATINKOB HE IMO3BOJSET OPraHU30BATh HHIMBUYATbHYIO, IAPHYIO WU TPYIIOBYIO
nabopatopHyio paboTy; 0) IKCIIEPUMEHT UMEET HEOOBIITYIO MPOIOJKUTEIILHOCTD U CII0KHOCTh U BXOJHT B

CTPYKTYpY YpoOKa.



Oco0eHHOCTH colep:KaHNsl CTPYKTYPHBIX KOMIIOHEHTOB padoyeii MporpaMMsbl 1o 0uos1oruu B 5S—9 kiaccax ¢
HCII0JIb30BaHHeM o0opyaoBaHus HeHTpa «Touka pocta»

IInanupyemsle pe3yjbTaThbl 00ydeHus no kypcey «buosnorus . 5—9 kiaace» .
IIpenmeTHble pe3ynbTaThl:

1) dopmHpoBaHKE LICHHOCTHOTO OTHOILEHUSI K YKUBOU IPUPOAE, K COOCTBEHHOMY OpraHU3MYy; IOHUMaHUE POJIU
Ouosioruu B OpMHUPOBAHUH COBPEMEHHOHN €CTECTBEHHO-HAyYHON KapTUHBI MUPA;

2) yMeHHe IPUMEHATh CUCTEMY OMOJIOTHYECKUX 3HAHUI: pacKpbhIBaTh CYLIHOCTh )KUBOT'O, HA3bIBATh OTJINYMS
’KHMBOT'O OT HEKUBOTO, IIEPEUNCIIATH OCHOBHBIE 3aKOHOMEPHOCTH OpraHu3alny, PyHKINOHUPOBAHUS O0BEKTOB,
SBJIGHUH, POLIECCOB KMBOW IIPUPO/IbI, SBOJIIOLIMOHHOTO PAa3BUTHS OPraHUYECKOIO0 MUPA B €r0 €AMHCTBE C HEXKUBOU
PUPOJIOH; CPOPMHUPOBAHHOCTH MPEICTABICHUI O COBPEMEHHON TEOPUHU SBOJIIOIIMU M OCHOBHBIX CBUIETEIHCTBAX
9BOJIIOLINY;

3) BiIazieHWe OCHOBAMU MOHSATHIHOTO arnapaTa i Hay4HOTO S3bIKa OMOJIOTHH: HCIIOb30BaHUE U3yUCHHBIX
TEPMUHOB, OHATHUH, TEOPHIA, 3aKOHOB 1 3aKOHOMEPHOCTEN JJIs1 00bSCHEHHsI HAOII0JaeMbIX OHOJIOTHYECKUX
00BEKTOB, SIBIICHUH U MPOLIECCOB;

4) noHuMaHue COocOo0OB MOJYYEHUs OMONIOTMYECKUX 3HAaHUN; HAJIMYKE OIbITa UCII0JIb30BaHUSI METOI0B
OMOJIOTUH C LEJIBbIO0 U3YUEHHS! )KUBBIX 0OBEKTOB, OMOJIOTNYECKUX SIBIICHUH U MPOLIECCOB: HAOIOACHNE, ONIICAaHue,
IIPOBEJICHUE HECTIOKHBIX OMOJIOIrMYECKHUX OIBITOB U AKCIIEPUMEHTOB, B TOM YHCJIE C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U POBBIX MPHOOPOB U HHCTPYMEHTOB;

5) yMeHue XapaKTepu30BaTb OCHOBHbBIE TPYIINbI OPraHU3MOB B CUCTEME OPraHUYECKOI0 MUpa (B TOM YHUCIIE
BUPYCHI, OaKTEpUH, paCTeHUs, TPUOBI, 5)KUBOTHBIE): CTPOEHHE, IPOIIECCHI KU3HEIEATEIBHOCTH, UX MPOUCXOK/ICHHE,
3Ha4YeHUE B IPUPOJIE U KU3HH YEIIOBEKa,

6) ymeHue 0OBSICHATH MOJIOXKEHHE YEI0BEKa B CUCTEME OPraHUYECKOI0 MUPA, €ro MPOUCXO0XKIEHUE, CXOACTBA U
OTJIMYHS YEJIOBEKA OT KUBOTHBIX, XapaKTEPU30BaTh CTPOECHUE U MPOLIECCHI JKU3HEIEATEIBHOCTH OpraHu3ma
YeJI0BEKa, €ro MPHUCIOCOOIEHHOCTh K Pa3IMYHbIM 3KOJIOTHYECKUM (haKTopam;

7) yMeHUE ONMCHIBATh KJIETKH, TKAHU, OpPTaHbl, CHCTEMbI OPTaHOB U XapaKTepU30BaTh BaXKHEWUIINE
OMOJIOrMYECKHE MTPOLIECCHl B OpraHU3MaxX PacTeHUM, )KUBOTHBIX U YEJIOBEKa,

8) chopMHUPOBAHHOCTD MPEACTABICHUI O B3aUMOCBS3U HACJIEIOBAHUS TOTOMCTBOM MIPU3HAKOB OT
poIuTENbCKUX (DOPM € OpraHMU3alel KJIeTKH, HAIMYMEM B HE XpOMOCOM Kak HOCHUTEJEH HacaeICTBEHHON
nH(popmaluy, 00 OCHOBHBIX 3aKOHOMEPHOCTSAX HacleJ0BaHUs IPU3HAKOB;

9) copMUpOBaHHOCTH MpeICTaBIEHUI 00 OCHOBHBIX (DaKTOpax OKpy>Karollel cpesibl, UX POJH B
KHU3HEJIEATENLHOCTH U ABOJIIOIIMH OPIaHU3MOB; MpeJICTaBlIeHHe 00 aHTPOIIOr€HHOM (aKTope;

10) chopMupOBaHHOCTD MPEACTABICHUN 00 3KOCUCTEMaX U 3HAU€HUH OMOpa3HO00pa3us; 0 r100aTbHbIX
HKOJIOTHYECKUX MPOoOIeMax, CTOSIIUX Mepe] YeTOBEYECTBOM U clIoco0ax UX MPeo 0JIeHuUs;

11) ymenue pemars yueOHbIE 3a/1a4l OMOJIOTUYECKOTO COACPHKAHMS, B TOM YUCIIE BBISBIATH MPUYHMHHO-
CJIEJICTBEHHBIE CBSI3H, TPOBOAUTH PACUETHI, JAe/IaTh BBIBOIbI HA OCHOBAHUU MOTYUYEHHBIX PE3YJIbTAaTOB;

12) ymeHue co3/iaBaTh U IPUMEHATH CIOBECHBIE U TpaduyecKue MOJeNn AJi1 0OBbICHEHUS! CTPOSHUS JKUBBIX
CUCTEM, SIBJIEHUI U IIPOLIECCOB KUBOU IPUPOIBL;

13) moHnMaHue BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OMOJIIOTHYECKUX HAYK;

14) BnaseHne HaBBIKaMU pabOTHI ¢ HHPOPMAIIE GMOIOrHUECKOT0 COCpKAaHUS, TIPEACTABICHHON B pa3HOil
dopme (B BUIe TEKCTa, TAOIWYHBIX JAHHBIX, CXeM, Tpa(UKOB, AUarpamMm, Mojeneil, n300pakeHuil), KpUTHIECKOTO
aHanIM3a MHQOPMAIMH U OLIEHKH €€ JJOCTOBEPHOCTH;

15) yMeHue miaHupoBath Mol PyKOBOACTBOM HAaCTaBHHUKA U MPOBOJUTH YUeOHOE HCCIeA0BaHNE WIN
MPOCKTHYIO PaboTy B 007aCTH OMOJIOTHH; ¢ yY€TOM HaMEUeHHOU 11eu (popMyIupoBaTh MpoOIeMy, TUTIOTE3Y,
CTaBUTh 33/1a4M, BEIOMPATh a/IeKBaTHbIE METO/IbI Ul UX PELIeHUs, POPMYIUPOBAThH BBIBO/BI; TyOIMYHO
IIPEJCTABIIATH [10JyUYEHHBIE PE3YJIbTATHI,

16) yMeHre HHTErpupoBaTh OMOJIOTHYECKHE 3HAHUS CO 3HAHUSAMU JIPYTHX YUEOHBIX MTPEIMETOB;

17) copMupoBaHHOCTH OCHOB SKOJIOTHYECKON TPAMOTHOCTH: OCO3HAHHE HEOOXOUMOCTH ACHCTBHIA 10
COXpaHEHHIO OMOPa3HOOOpa3Us U OXpaHe MPUPOJHBIX IKOCUCTEM, COXPAHEHHIO U YKPEIUICHHIO 3/10pPOBbs UEJIOBEKa;



yYMEHHE BbIOMPATh LIE€IE€BbIE YCTAHOBKU B CBOMX ACHCTBUAX U IMOCTYIKAaX MO OTHOIIEHHIO K JKUBOW IPUPOAE, CBOEMY
3JI0pPOBBIO U 3[I0POBBIO OKPYKAIOIINX

18) ymMeHune ucroib30BaTh MPHOOPETEHHBIE 3HAHUS U HABBIKU JJIS 3JI0POBOTO 00pa3a *KHU3HH,
cOaTaHCUPOBAHHOTO MUTAHMS U PU3NIECKON aKTUBHOCTHU; HEMPHUATHE BPEIHBIX TPUBBIYEK U 3aBUCHMOCTEH; YMEHHUE
IIPOTUBOAECUCTBOBATH JKEHAYYHBIM MaHUIYJISALUSAM B 00J1aCTH 3/I0POBBS;

19) oBnafieHne npueMaMy OKa3aHMs EPBOIl TOMOIIY YEJIO0BEKY, BHIPAIIMBAHUS KYJIbTYPHbBIX PACTCHUN U yX0/a
3a JOMAIlHUMH KUBOTHBIMHU.

Ili1anupyembie pe3y/ibTaThbl 00ydeHus 1o Kypcey «buosorus . 10—11 kiaace»
OcBoenne yueOHOro npeamMera «buoaorus» Ha ypoBHE CpeHEro o01ero oopa3oBaHus JOHKHO 00eCeunBaTh
TOCTIIKEHHE CIETYIOINX MPEAMETHBIX, METAIIPEIMETHBIX U INYHOCTHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.
IIpenmeTHble pe3yJIbTaThI
[TpenmeTtHbie pe3ynbTaThl 00yUYSHHUS OMOIOTHU JOJKHBI 00€CIIeUnBaTh!
* (hopMupoOBaHKE IEHHOCTHOTO OTHOIICHUS K KUBOW MPUPOAE, K COOCTBEHHOMY OpraHU3MY; IOHUMAaHUE POJIU
Ouosioruu B GOpMHUPOBAHUH COBPEMEHHOHN €CTECTBEHHOHAYUYHOW KapTUHBI MHUPA;
* YMEHUE NPUMEHSTh CUCTeMY OMOJIOTMYECKUX 3HAHUN: PaCKPbIBAaTh CYIHOCTh KUBOT'0, HAa3bIBATh OTIIMYMS )KUBOTO
OT HEKUBOT0, IEPEUUCIIATh OCHOBHBIE 3aKOHOMEPHOCTH OpraHU3aLUH, (PyHKIIMOHUPOBaHUS 00BEKTOB, SIBICHU,
IIPOLIECCOB JKUBOM MPUPOJBI, IBOJIOLUOHHOIO Pa3BUTUS OPIraHUYECKOTO MUPA B €TI0 €IMHCTBE C HEKUBOM IPUPOJOH;
* c¢(hOpMHUPOBAHHOCTD MPEICTABICHUN O COBPEMEHHOM TEOPHH IBOJIIOIUH U OCHOBHBIX CBHIETEIILCTBAX IBOJIOIHH;
* BJIaJICHHE OCHOBAMH MOHITUMHOIO amnmapaTa U Hay4YHOTO sI3bIKa OMOJIOIMH: UCIIOJIb30BAHUE U3YUEHHBIX TEPMHUHOB,
MIOHSTHIA, TCOPUH, 3aKOHOB U 3aKOHOMEPHOCTEH I 00BICHEHUST HAOTI0JaeMBIX OMOJIOTHYECKUX 0OBEKTOB, SIBJICHHMA
U IIPOLIECCOB;
* IOHUMaHKE CIIOCOOO0B MOJTyueHHs] OMOJIOIMUECKUX 3HAHUM; HaIMYKe OIbITa UCIIOIb30BaHUS METOI0B OMOJIOTHHU C
LIEJIBIO N3YUEHUS )KUBBIX 00BEKTOB, OMOJIOTMYECKUX SIBIICHUH U IPOLIECCOB: HA0JII0JeHUE, ONTUCAHUE, IPOBEACHUE
HECJIO’KHBIX OMOJIOTMUYECKUX OTBITOB M SKCIIEPUMEHTOB, B TOM YHCJIE€ C UCIIOIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX
npuOOPOB U HHCTPYMEHTOB;
* YMEHHE XapaKTepU30BaTh OCHOBHBIE IPYIIIbl OPraHU3MOB B CUCTEME OPTaHUYECKOT0 MHUpa (B TOM YHCJIE BUPYCHI,
OaKkTepuu, pacTeHUsl, TPUOBI, ’KUBOTHBIE): CTPOECHUE, TPOLIECCHI JKUZHEEATEIILHOCTH, X MPOUCXOXKICHHUE, 3HAUCHUE
B IIPUPOJIE U KU3HH YEIIOBEKA;
* yMEHHE OOBSICHATH MOJIOKEHNE YEJIOBEKA B CICTEME OPraHMYECKOT0 MHUPa, €ro MPOUCXO0KIEHUE, CXOJCTBA U
OTJINYUS YEJIOBEKA OT KUBOTHBIX, XapaKTEPU30BaTh CTPOCHUE U MTPOLIECCHI KUZHEIEATEIIBHOCTH OpraHu3Ma
YeJI0BEKa, €ro MPHUCIOCOOIEHHOCTh K Pa3IMYHbIM 3KOJIOTHYECKUM (haKTopam;
* YMEHHUE UCII0JIb30BaTh MPUOOPETEHHBIE 3HAHUSI U HABBIKU JJIS 3J10pOBOTO 00pa3a *HU3HH, COaTaHCUPOBAHHOTO
MUTAHUA ¥ (PU3MUECKON aKTUBHOCTH; HENPUATHE BPEIHBIX MPUBBIYEK U 3aBUCUMOCTEH; yMEHUE IPOTUBOIEHCTBOBATh
JDKEHAYYHBIM MaHUIYJISIIUAM B 00JIACTH 3/10pOBbS;
* yMEHHE ONUCHIBATH KJIETKU, TKAHU, OPTraHbl, CACTEMbI OPTaHOB M XapaKTepU30BaTh BaKHEHIINEe OMOIOrHYecKHe
IIPOLIECCHI B OPraHW3Max paCTEHN, KUBOTHBIX U YEJIOBEKA;
* chopMHpPOBAHHOCTH MPEACTABICHUN O B3aUMOCBSI3U HACJIEJOBAHUSI [IOTOMCTBOM NPU-3HAKOB OT POJIUTEIbCKUX
¢dbopM ¢ opranuzanmen KJIeTKy, HATMYHEeM B Hell XpOMOCOM KaK HOCHUTEJeH HacieICTBeHHOM nHdopmanuu, o0
OCHOBHBIX 3aKOHOMEPHOCTSX HACJIEA0BAHUS IPU3HAKOB;
* ¢(hOpMUPOBAHHOCTD MPECTABICHUN 00 OCHOBHBIX (haKTOPaX OKPYXKAIOIIEH CPE/Ibl, UX POJIH B XKU3HEAEATEILHOCTH
Y 3BOJIIOLIMY OPTaHU3MOB; MIPECTAaBICHUE 00 aHTPONOTeH-HOM (hakTope;
* c¢(hOpMUPOBAHHOCTD MPECTABICHUN 00 3KOCUCTEMaX U 3HAUEHUH OMOPa3HOOOPa3Hs; O TI00aTbHBIX
HKOJIOTMUECKUX MpobIeMax, CTOANIMX Mepe]] YeT0BEUECTBOM U CIIOCO0aX UX MPEOI0JICHUS;
* YMEHUE peliaTh yueOHble 3a1a4l OMOJI0rMYECKOI0 COAEPKAHUS, B TOM YHCIIE BBISBIATH IPUYMHHO-CIIEICTBEHHbIE
CBSI3M, IPOBOAMTH PACUETHI, JCJIaTh BBIBOJBI HA OCHOBAHUH TOJYyYEHHBIX PE3YJIbTATOB;
* YMEHUE CO3/J]aBaTh U PUMEHATh CIIOBECHBIE U IpauUecKre MOJIENHN AJIsl OOBSACHEHHS CTPOCHUS KUBBIX CUCTEM,
SIBJICHUH U IPOLECCOB KUBOM IIPUPOIBL;
* MIOHUMaHHE BKJIA/1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OMOJIIOTUYECKUX HAYK;
* BJIaJICHUE HAaBBIKAMU PabOTHI ¢ HH(POpMaIei OHOIOTHYECKOTr0 COAEp KaHus, IPeICTaB-ICHHOH B pa3HO dopme (B



BHJIC TEKCTa, TAOJTMYHBIX TAHHBIX, CXeM, TpauKOB, AHArpaMM, MoIeIel, N300PKEHHI ), KPUTUYECKOTO aHalln3a
MH(pOPMALIUU U OLICHKH €€ TOCTOBEPHOCTH;
* YMEHHE ILIAHUPOBATH T0J] PyKOBOJICTBOM HACTABHHUKA M MPOBOJUTH YIeOHOE HCCIICIOBAHUE HITH IPOEKTHYIO
paboty B 061acTu 6MOJIOTHH; C YUETOM HAMEUEHHOMW 1eNn (OPMYITMPOBAThH MPOOIIEMyY, TUIIOTE3Y, CTAaBUTh 3a/1auH,
BEIOMpATH aJICKBAaTHBIE METOBI JJIS1 UX PEIICHUs, POPMYIUPOBATH BBIBOJIBI; ITYyOJIMYHO MPEICTABIISITH MOTYYCHHBIC
pE3yJIbTaTHI;
* YMEHHE UHTErPUPOBATh OMOJOTHYECKUE 3HAHUS CO 3HAHUSIMU JAPYTUX YUEOHBIX PEIMETOB;
* chopMHPOBAHHOCTH OCHOB PKOJIOTMYECKOM IPaMOTHOCTH: OCO3HAHKE HEOOXOAMMOCTH ACUCTBUN IO COXPAHEHUIO
O61opa3zHo00pa3us U OXpaHe MPUPOAHBIX SIKOCUCTEM, COXPAHEHHIO M YKPEIUICHUIO 3/10POBbS YEJIOBEKA; YMEHHE
BBIOMpATH 1IeJIeBble YCTAHOBKH B CBOUX JIEUCTBUSAX U MOCTYIKAX MO OTHOIICHHUIO K KUBOI MPUPOJIE, CBOEMY
3JI0POBBIO U 3/I0POBBIO OKPYKAIOIIHX.
MertanpeaMeTHbie pe3yJibTaThI

YHuBepcanbHbIE I03HABATENIbHBIE IEMCTBHUS ba3oBble TOrnuecKrue IeUCTBUS:
* BBISIBIISITH M XapPaKTEPU30BATh CYIIECTBCHHBIC TIPU3HAKU OMOJIOTHUECKUX OOBEKTOB (SIBJICHHIA);
* YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCH(PUKAUU OUOIOTHUECKUX 00BEKTOB, OCHOBaHUS AJisi 00001eHUs U
CpaBHEHHUS, KpUTEPUU TTPOBOAMMOIO aHAIIN3a,
* ¢ yu€TOM MPEATI0KEHHON OMOOTHYECKON 3a/1a4M BBISBISATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMmatpuBaeMbIX (akTax v HaOJIOICHUAX; MpeJiaraTb KPUTEPHUH IS BBISIBJICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;
* BBISIBIISITH Ie(PUIUTHI HH(DOpPMAIIHH, JTAHHBIX, HEOOXOJUMBIX JIJIsl PEIICHHS IOCTABJICHHOM 3a/1a4U;
* BBISIBIISITH TIPUYUHHO-CIICICTBEHHBIC CBS3H IPU M3yUYCHUU OMOJIOTHUSCKUX SIBJICHUN U TIPOIIECCOB; JCJIaTh BBIBOJIBI C
HCIIOJIb30BAHUEM JICTyKTUBHBIX M HHIYKTUBHBIX YMO3aKIIIOUCHUH, YMO3aKIFOUCHHIA TT0 aHAJIOTHH, (POPMYITHPOBATH
TUIOTE3bI O B3aUMOCBS3SIX;
* CaMOCTOSITENIBHO BBIOUPATh CIIOCO0 pelieHus yu4eOHoi OnoiIornueckoil 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus, BEIOUpaTh Hanbomee MOAXOASMIINN C Y4ETOM CaMOCTOSITENIFHO BBIJICIEHHBIX KPUTEPUEB).
ba3oBbie ucciieqoBaTe/IbCKHE 1eHCTBHUSA:
* UCTIOJIH30BATh BOMIPOCHI KaK UCCIIE0BATEILCKAN HHCTPYMEHT TTO3HAHUS;
* (hopMyTUpPOBATh BOMPOCHI, (PUKCHUPYIOIINE Pa3pbIB MEKY PEaTbHBIM U KEJIaTeIbHBIM COCTOSIHIEM CHTYAIIHH,
00BEKTa, U CAMOCTOSITENIbHO YCTaHABINBATh HCKOMOE U JAHHOE;

(hopMHPOBATH THUINOTE3Y 00 HCTHHHOCTH COOCTBEHHBIX CYXKICHHUH U CYKICHHUH IPYTHX, apTYMEHTHPOBATH CBOIO
MO3UIINI0, MHECHUE;
* IPOBOJUTH 11O CAMOCTOSITENILHO COCTABIICHHOMY IJIaHY OIIBIT, HECIOKHBIA OMOJIOTHYECKH SKCIIEPHUMEHT,
HeOOoJIbII0E HCCIIEI0BAHNE 110 YCTAHOBJICHUIO 0COOEHHOCTEH OMOIOrHYecKOro 00beKTa N3yueH!sl, IPUIUHHO-
CJICZICTBEHHBIX CBSA3EH U 3aBUCUMOCTEN OMOJIOTHYECKUX 00BEKTOB MEXy cO00ii;
* OIICHUBATh MPUMEHUMOCTD U JJOCTOBEPHOCTH MH(OPMAIIUHU, TIOTYYEHHOU B X0JIe OMOIOTUYECKOTO HCCIET0BaAHUS
(3KCTIepUMEHTA);
* CaMOCTOSITETHFHO (POPMYITHPOBATH 0OOOIIEHHUS U BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHUSI, OTIBITA,
WCCIICIOBAHMSI, BIAaJIETh MHCTPYMEHTAMH OIICHKH JOCTOBEPHOCTH TIOJTYYCHHBIX BHIBOJIOB M 0000IICHNUH;
* IPOrHO3UPOBATh BO3MOYKHOE JIaIbHEUIIIEe Pa3BUTHE OMOIIOTHIECKUX MTPOIIECCOB M UX MOCTIEICTBHUS B aHAIOTUIHBIX
WJIM CXOJIHBIX CUTYAIUsX, & TAK)KE BBIABUTATH MIPEIMOJIOKEHUS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.
Padora ¢ undopmanueii:
* IPUMEHSATH Pa3TUYHBIE METO/IbI, HHCTPYMEHTHI U 3alPOCHI MPU TIOUCKE U 0TOOpe OMOTOTHYECKON HHPOPMAITUH WITH
JTAHHBIX U3 UCTOYHUKOB C YUETOM MPEII0KEHHOM yaeOHOM OMOIOTHYecKOr 3a1auH;
* BEIOMPATh, AaHATM3UPOBATH, CHCTEMATU3UPOBATh M HHTEPIPETUPOBATH OHOIOTHIECKYIO HHPOPMAIIUIO Pa3THIHBIX
BUJIOB U (DOPM NpeACTaBICHUS;
* HaXOJUTh CXO/IHbIE apryMEHTHI (IOATBEPKAAIOIINE UM OIPOBEPTaIOIIUE OJHY U TY e HJICI0, BEPCHIO) B
pa3aMYHbIX HHOPMAIIMOHHBIX HCTOUHUKAX;
* CaMOCTOSITEIFHO BBHIOUPATh ONTUMAIIbHYIO (hOpMY MpeACcTaBIeHUs HHGOPMAIIUU 1 UIUTFOCTPUPOBATH PEIIacMbIe
3a/la4¥ HeCJIOXKHBIMU CXEMaMH, AHarpaMMaMu, HHOU rpadukoii ¥ MX KOMOMHAIMSIMH,
* OIICHUBATh HAJIEKHOCTH OMOIOTHUECKON HHPOPMAIIHH 110 KPUTEPHAM, MPEATI0KEHHBIM YIUTEIEM HITU



c(OpPMyYIHPOBAHHBIM CAMOCTOSITENIBHO;
* 3¢(eKTUBHO 3aIIOMUHATh U CHCTEMAaTU3UPOBATH HH(POPMAITHIO;
* OBJIAZICTh CHCTEMOW YHHBEPCAIbHBIX IO3HABATEIBHBIX IEHCTBHI 00eCTieYnBaeT CPOPMHUPOBAHHOCTH KOTHUTHBHBIX
HaBBIKOB 00YYarOIUXCS.
YHuBepcaibHble KOMMYHHMKATHBHbIE el CTBUSA
Oo0wenue:
* BOCIIPUHUMATh U (hOPMYJIUPOBATh CYKACHUS, BBIPAXKATh YMOLMH B IIPOLIECCE BHIIIOJHEHUS IPAKTUYECKUX U
1a00paTOPHBIX PabOT; BeIpaKaTh ce0sl (CBOIO TOUKY 3PEHUS) B YCTHBIX U MUCbMEHHBIX TEKCTaX;
* pacro3HaBaTh HeBepOaJlbHbIE CPEICTBA OOLECHMSI, IOHUMATh 3HAYEHNUE COLIMAIIbHBIX 3HAKOB, 3HAaTh U PAaCIIO3HABATh
IPENOCHIIKY KOHMIMKTHBIX CUTyallMid U CMArYaTh KOH(IMKTHI, BECTH I1€PETOBOPHI;
* MIOHUMATh HAMEPEHUS IPYTUX, POSBIATh YBAKUTEIHLHOE OTHOLICHNE K COOECEAHUKY M B KOPPEKTHOH (popme
(bopMyIHpPOBATH CBOU BO3PAKECHHUS;
* B XOJI€ AMaJIOTa W/WIM AUCKYCCHH 33J]aBaTh BOIPOCHI IO CYIIECTBY 00CYX/1aeMOi OMOIOTHYECKOM TeMbl
BBICKa3bIBaTh HJICH, HAIICJICHHBIC HA pelIeHNne OMOJIOTHYECKON 3ajauu U MoIep KaHue 01aroxenaTeTbHOCTH
0OIIIeHMS;
* COTIOCTABIIATh CBOM CYKICHHUS C CY>KACHUSMHU APYTHX YYACTHUKOB JIMAJIOra, OOHAPYKUBATh Pa3JInUMe U CXOJCTBO
MO3UIIUIM;
* yOJIMYHO NPEACTABIATH PE3YIbTAThl BBINOJIHEHHOIO OMOJIOTMUECKOTr0 OMbITa (IKCIIEPUMEHTA, UCCIIEA0BAHMS,
IIPOEKTA);
* CAMOCTOSITEJIEHO BBEIOMPATh (hOpMaT BBICTYIUICHHS ¢ YUETOM 3a/1a4 MTPE3CHTAIMH U OCOOCHHOCTEH ay TMTOPHH U B
COOTBETCTBUH C HUM COCTAaBJISITh YCTHBIE U MUCbMEHHBIE TEKCTHI C UCIOIb30BAaHUEM UJUTFOCTPATUBHBIX MaTEpUAIOB.
CoBMmecTHasl 1eSITeJILHOCTD (COTPYAHUYECTBO):
* IOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMaH/AHOW U MHIUBUIYaIbHON paObOThI IPU PEIIEHUN KOHKPETHOM
O6uosI0orn4YecKoil mpodsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX (POPM B3aUMOJEHCTBUS NPU
pelLIeHNH TOCTaBIeHHON yueOHOH 3aau;
* IPUHUMATH LI€JIb COBMECTHOM EATENBHOCTH, KOJUIEKTUBHO CTPOUTH IEHCTBUS IO €€ NOCTHKEHUIO: PaclpeaeisaTh
pOJIH, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3YIHTAT COB-MECTHOU PabOThI; yMETh 0000111aTh MHEHUSI
HECKOJIBKUX JIFOJICH, MTPOSBISITh TOTOBHOCTD PYKOBOHTD, BBIITOIHATH MOPYUYCHHS, TIOJINHATHCS,
* [JIJAHUPOBATh OPTaHU3ALIMI0O COBMECTHON pabOThI, OMPENESATh CBOIO POJib (C yUETOM MPEANOYTEHUN U
BO3MOXKHOCTEH BCEX YyUYaCTHUKOB B3aUMOJAECHCTBUSA), paCIIpeIeNsITh 3a-1a4l MKy WIEHAMU KOMaH/bl, y4aCTBOBaTh
B IpynNoBbIX (popmax paboThl (006CykaeHNs, 0OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMbI» U UHBIE);
* BBIMOJIHATB CBOIO YaCTh pabOTHI, TOCTUTaTh KAUECTBEHHOT'O pe3yJibTaTa 0 CBOEMY HalpaBJICHUIO U
KOOP/AMHUPOBATh CBOM JEMCTBUS C JPYTUMH WIEHAMH KOMaH/Ibl;
* OLICHHWBATh Kau€CTBO CBOET0 BKJIaJ1a B OOLIMI MPOAYKT MO KPUTEPUIM, CAMOCTOSITEILHO CPOPMYITUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBUS; CPAaBHUBATh PE3yJIbTAThl C MCXOIHOM 3a/1auell M BKJIAJ] KaXKJ0Tr0 YJeHa KOMaH/Ibl B
JOCTUKEHHE PE3YJIbTATOB, Pa3eNiaTh chepy OTBETCTBEHHOCTH U MPOSIBJIATH TOTOBHOCTD K MPEIOCTABICHUIO OTUETa
repes rpynmou;
* OBJIaJIETh CUCTEMOM YHHUBEPCAIbHBIX KOMMYHUKAaTUBHBIX AEUCTBUI, KOTOpast oOecreuynBaeT cPOpMUPOBAHHOCTD
COLIMAJIbHBIX HABBIKOB M AIMOLMOHAILHOTO UHTEJUIEKTA 00YyYarOIIUXCsl.
YHuBepcaibHbIe peryJsaTHBHbIE e CTBUA
Camoopranu3anmus:
* BBISIBJIATH MPOOJIEMBI [T PELIeHNs B )KU3HEHHBIX U yUYEOHBIX CUTYallUsX, UCTIONb3Ysl OMOJIOTHYECKHE 3HAHUS,
* OPMEHTHUPOBATHCS B PA3IUYHBIX MOXO0/1aX MPUHATHUS pelIeHul (MHANBUIYAIbHOE, IPUHATHE PELICHUs B TPYIIIE,
MIPUHSTHE PEIIeHUH TPYyMIoi);
* CaMOCTOSITEIIFHO COCTABIIATH aJITOPUTM PEIICHUS 3a7a9u (MJIU €T0 YacTh), BRIOMPATh CIIOCO0 perieHus yaeOHon
OMOJIOrNYecKOl 3a1a4M ¢ y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
IpeJularaeMble BapuaHThI peIICHU;
* COCTABJIATH IUIAH JACHCTBHH (IUIaH peayn3alii HAMEUEHHOTO allTOPUTMA PEIIeHUs ), KOPPEKTUPOBATh
MPEJUIOKEHHBIN alITOPUTM € YYETOM TOJTyUEHHS] HOBBIX OMOJIOTHUYECKUX 3HAHUHM 00 N3yyaeMoM OHMOJIOTHYECKOM
00BEKTE;



* Ie71aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CamokoHTpOJIb (pedexcusi):
* BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAINH U pe(IeKCHH;
* 1aBaTh aJICKBATHYIO OILIEHKY CUTYAallUH U Mpe/iararh 1jiaH €€ N3MEHEHHUS;
* YYUTBIBaTh KOHTEKCT U MPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTH MPU PEIICHUU YUeOHOM
OMOJIOrMYeCcKOH 3a]aui, aIaliTUPOBATh PEIICHUE K MEHSIOIIMMCS 00CTOSTEIbCTBAM;
* 00BSCHATH MPUUMHBI JOCTUKEHUS (HEJOCTUKEHHSI) PE3yJIbTaTOB JIEATEIbHOCTH, 1aBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY, YMETh HAXOJUTh MO3UTUBHOE B MPOU3OIIEAIICH CUTYaIUH;
* BHOCUTbH KOPPEKTUBBI B IEATEIILHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, U3MEHHUBIIUXCS CUTYAIH,
YCTaHOBJICHHBIX OMIMOOK, BOHUKIINX TPYIHOCTEH;
* OLICHMBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSM.
OMOIMOHAIbHBIN UHTEIUIEKT:
* pa3yinyaTh, HA3bIBATh U YIPABJISTH COOCTBEHHBIMU SMOIUSMH U SMOLUSMU JIPYTUX;
* BBISIBJISITH M aHAJIM3UPOBATH MPUYUHBI SMOLIUN;

* CTaBUTH ceOs Ha MECTO APYTOro 4eJoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHUS JPYroro;
* PEryJIMpOBaTh CIIOCOO BBIPAKEHUS SMOIIHIA.
IIpunsitue cedst U APyrux:
* OCO3HAaHHO OTHOCHUTbHCS K IPYTOMY Y€JIOBEKY, €ro MHEHHIO;
* MPU3HABaTh CBOE MPABO HA OLIMOKY M TAKOE K€ MPaBo JAPYroro;
* OTKPBITOCTb ce€0€ U JPyruM; 6 0CO3HABAaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;
* OBJIAZICTh CHCTEMOW YHUBEPCAIBHBIX yUEOHBIX PEryJIATUBHBIX IEHCTBHIA, KOTOpas oOecrieunBaeT GOpMHPOBAHUE
CMBICJIOBBIX YCTAaHOBOK JTUYHOCTU (BHYTPEHHSSI TO3ULIUS IMYHOCTH ), ¥ )KU3HEHHBIX HABBIKOB JIMYHOCTH (yIIpaBICHUS
c000ii, CaMOJIMCIUTUIMHBI, YCTOW-YMBOTO MTOBEACHHUS).
JInyHOCTHBIE pPe3yJIbTAThI

IlarproTHyeckoe BOCIUTaAHUE:
* MIOHUMaHHE LIEHHOCTH OMOJIOrHYeCcKOi HayKH, €€ poJid B pa3BUTHH YEJIOBEYECKOI0 O0IIEeCTBA, OTHOIIEHUE K
OMOJIOTMH KaK BaKHOW COCTABJISIOUIEH KYJIbTYphl, TOPAOCTH 32 BKJIA/ POCCUNCKUX U COBETCKUX YUEHBIX B pa3BUTHE
MHUPOBOM OMOJIOTMYECKON HAYKH.
I'paxnanckoe Bocnutanue:
* TOTOBHOCTb K pa3HOOOPAa3HOW COBMECTHOM JEATEIbHOCTH IIPU BHIIIOJTHEHUH OMOJIOTUYECKUX OMBITOB,
SKCIIEPUMEHTOB, UCCIEAOBAHUN U MPOEKTOB, CTPEMJIEHUE K B3aUMOIIOHUMAHUIO U B3aMMOIIOMOIIIH.
JlyXOBHO-HPABCTBEHHOE BOCIINTAHHE:
* TOTOBHOCTb OLICHMBATh CBOE MIOBEJICHUE U ITOCTYIIKH, & TAKXKE MOBEJECHUE U TOCTYIIKU APYTUX JIFOJIEHN C MO3ULINUN
HPaBCTBEHHBIX HOPM U HOPM SKOJIOTMUECKOTO MPaBa ¢ yUETOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB.
JdcTeTHYeCKoe BOCIIUTaHue:
* IOHUMaHKE SMOIMOHAIBHOIO BO3JCHCTBUS MPUPOBI U €€ IeHHOCTH. L[eHHOCTH HayyHOTO MO3HAHUS:
* OpUEHTAIUs B ACSITEILHOCTH HA COBPEMEHHYIO CUCTEMY OMOJIOTHYECKMX HAyUHBIX MPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IbI, B3aUMOCBS3SIX YEJIOBEKA C IPUPOTHON U COLIMATILHON Cpenloil;
* pa3BUTHE HAYYHOU JHOO03HATEIHLHOCTH, HHTEpPECA K OMOJIOTUYECKOM HayKe U UCCIIE0BATEIbCKOM 1€ TENbHOCTH;
* OBJIaJICHUE OCHOBHBIMU HABBIKAMU UCCIIEI0BATENBCKON E€ATETbHOCTH.
dopMupoBaHHE KYJIbTYPbI 310POBbSI:
* OCO3HAHME LIEHHOCTH XHU3HH; OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 37I0POBBIO U YCTaHOBKA Ha 3/I0pOBbIil 00pa3
KU3HU (340pPOBOE MUTAHKE, COONIOICHNE TUTUEHNYECKUX Tpa-BUJl, COAIaHCHPOBAHHBIN PEXKUM 3aHITHIA U OT/BIXA,
perymsipHast pu3ndecKass akTHBHOCTH );
* OCO3HaHHeE MOCJIECCTBUI U HEMPUITHE BPEAHBIX MPUBBIUEK (YIIOTpeOICHNE AJIKOT0JIsl, HAPKOTUKOB, KypeHue) u
UHBIX (opM Bpena i (PU3NUEeCKOro U MCUXUYECKOTO 3/10POBbS;
* coOMI0IeHNE MpaBui 0€30MaCHOCTH, B TOM YHCJIe HaBBIKHA O€30MacHOT0 OBEIECHUS B IPUPOIHOM cpenie;
* YMEHHE OCO3HABATh AMOIIMOHAILHOE COCTOSIHUE CBOE U APYTUX JIIO/IEH, YMETh YIPaBIIATh COOCTBEHHBIM
SMOLIMOHAJIBHBIM COCTOSIHUEM;
* chopMHEpOBaHHOCTH HaBBIKA pedICKCHH, PU3HAHKE CBOETO MpaBa Ha OMIMOKY U TAKOTO XKe MpaBa APYyroro



YeIJI0BEKA.
TpynoBoe Bocnnutanue:

* aKTUBHOE y4YacTHE B PEIICHUH NMPAKTHUECKUX 3a7a4 (B paMKax CEMbH, LIIKOJIBL, TOPO/Ia, Kpasi) OMOJIOTHUECKON
Y 9KOJIOTMYECKON HaNpaBlIEHHOCTH, HHTEPEC K MPAKTUYECKOMY U3YUYEHUIO POoQeccuii, CBA3aHHBIX C OMOIOTHEH.
JKOJIOTHYEeCKOe BOCIIUTAHHe:
* OpUEHTAaLUs Ha IPUMEHEHHE OMOJIOTMYECKUX 3HAHUH JUIsl peleHUs 3a1a4 B 00JIaCTH OKPY>KaroLIeH cpelsl,
IUIAHUPOBAHM ITOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IOCJIEICTBUN I OKPY KAKOIIEH CPeIbl;
* [IOBBIIIEHUE YPOBHS 3KOJIOTMYECKOH KYJIbTYpPbI, OCO3HAHHUE INI00ATBHOr0 XapakTepa 3K0-JIT0IrHYeCKUX IpolaeM 1
IIyTEeH UX PELICHUs; aKTUBHOE HENPUATHUE NECUCTBUN, IIPUHOCSIINX BPEJ OKPYKAIOIIEN CpeE;
* TOTOBHOCTb K YYaCTHIO B IPAKTUYECKOU JEATEIBHOCTH SKOJIOIMYECKON HAIPaBICHHOCTH.
Apnantanus o0y4apuerocsi K M3MeHsIIOIUMCS YCJIOBUSIM COLMAIBHONM U NPHPOJ-HOM cpeabl:
* OCBOEHHE 00YUaIOMIMMUCS COL[HATILHOTO OIBITA, HOPM U MPaBHJI OOIIECTBEHHOTO MMOBEICHUS B TPYIIaxX U
cooO11ecTBax NPy BHIMOJIHEHUH OMOJIOTMYECKHX 33/1a4, TPOSKTOB U
HCCIIEIOBAaHUM, OTKPBITOCTD ONBITY U 3HAHUSAM JPYTHUX;
* OCO3HaHME HE0OXO0AUMOCTH B POPMHUPOBAHUH HOBBIX OMOJOIMUECKUX 3HAHUM, yMeHue (GopMyIupoBaTh UIeH,
MOHATUS, TUIIOTE3bl O OMOJIOTNYECKUX 00BEKTaX U SIBJIECHUSIX, OCO3HAHUE 1e(PUIIMTa COOCTBEHHBIX OMOJIOIrMUECKUX
3HAHUH, TNIAHUPOBAHNE CBOETO Pa3BUTHS;
* YMEHUE ONEepUPOBAaTh OCHOBHBIMU MOHATHSIMU, TEPMUHAMH U IPEJCTABICHUAMU B 00JIACTH KOHLETILIUU
YCTOMYHMBOI'O Pa3BUTHS;
* YMEHHUE aHAJIU3UPOBAThH U BBISIBIIATH B3aUMOCBSI3U MPUPO/Ibl, OOIIECTBA U IKOHOMUKH; OLICHUBAHUE CBOUX JIEHCTBUI
C YYETOM BIIMSIHUS HA OKPYXKAIOLIYIO CpeNy, TOCTHKEHUS LeJIel U IPEOI0JIEHNS BBI30BOB U BO3MOXKHBIX I100aJIbHBIX
MOCJIEICTBUM;
* OCO3HAHME CTPECCOBOM CUTYyallMH, OLICHUBAHUE IIPOUCXOAIINX U3MEHEHUM U UX ITOCJIEICTBUM; OLICHUBAHNE
CUTYalluu CTpecca, KOPPEKTUPOBAaHUE IPUHUMAEMBIX PEIICHUN U NEHCTBUN;
* YBaXXHUTEJIBHOE OTHOLIEHHE K TOUKE 3PEHUS JPYTrOro 4eJ0BEeKa, €r0 MHEHUIO, MUPOBO33PEHUIO.

®opMbI KOHTPOJISA

KoHnTpos pe3ynbraToB 00yueHus: B COOTBETCTBUH C JaHHON 00pa30BaTeIbHOM MPOrpaMMOi MPOBOJIUTCS B
(hopMe NUCHbMEHHBIX U SKCIIEPUMEHTAIBHBIX padoT, MIPEANOoaraeTcsi IpoBeJeHHE TPOMEKYTOUHON U UTOTOBOM
aTTeCTalUU.

IIpomexyTouHas aTTecTanusA

Jlnist ocy1ecTBICHHS TPOMEKYTOUHOM aTTeCTal[MK UCIOIb3YIOTCS KOHTPOJIbHO-OLEHOYHbIE MaTepUallbl, 0TOOP
COJIEp/KaHUs KOTOPBIX OPUEHTUPOBAH Ha IPOBEPKY YCBOCHUS CUCTEMBI 3HAHUM 1 YMEHMH — MHBApUAHTHOTIO SA7pa
coJiep KaHus IEHCTBYIOLIMX 00pa30BaTeIbHON MPO-rpaMMbl IO OMOJIOTUH [T 00111e00pa30BaTEIbHBIX OPraHU3AIU.
3amaHus MPOMEKYTOUHOM aTTecTally BKIIIOYAIOT MaTeprall OCHOBHBIX Pa3JIesIoB Kypca OHOIOTHH.

ITAKET OLIEHOYHbBIX MATEPUAJIOB 1 KPUTEPUU OUEHMBAHUSA 1O ITPEIAMETY

«bHUOJIOT' U »
KoHTpoJsibHbIe H3MepUTeIbHbIe MATEPUAJIbI

[Tpu opranu3zanuy TEKyIero KOHTPOJIA yCIeBaeMOCTH 00yUaromuxcs ciaeayeT yuuTbiBath TpedoBanus ®I'OC
00O k cucreme OLIEHKH TOCTH)KEHUS ITaHUpyeMbIX pe3yspraToB OOII, koTopas n0KHA TpelycMaTpuBaTh
HCIOJIb30BaHUE PA3HOOOPA3HBIX METOJI0B U (POPM, B3aUMHO JIOMIOJHSIOMIMX APYT Apyra (CTaHIapTU3UPOBAaHHBIE
MUCbMEHHBIE U YCTHbIE pabOThI, MPOEKTHI, IPAKTHYECKHE U JJAOOpaTOpHbIE pabOThI, TBOpUECKHE PadOTHI,
camMOaHaJIM3 U CaMOOlLIeHKa, Ha0Jt0/IeHUe, UCTIBITAHUS U HHOE).

Br160p yka3aHHBIX HUXKE TUIIOB U PUMEPOB KOHTPOJIBHBIX U3MEPUTENIBHBIX MAaTEPUAIOB 00YCIOBIECH
MeJJarOTHIECKON M METOIMUYECKOM 11€JIECO00Pa3HOCTHIO, C YUETOM MPEIMETHBIX 0COOCHHOCTEH Kypca «buomorus
5—9 knacer.

Tectsl u 3ananus pazpaboransl B cooTBeTCTBHH ¢ popmarom EI'D u T'UA, uTo mo3BossieT gaxe B paMKax
YCBOEHHSI MPAKTHUECKON YaCTH MPOrpaMMbl OTpadaThIBaTh 001IeydeOHbIE U TPEIMETHbIC 3HAHUS U YMEHUSI.



[lepeueHb OLIEHOYHBIX MPOLEAYP T0JKEH ObITh ONTUMAIBHBIM U JOCTaTOYHBIM ISl OIIPE-JEeIeHUs YPOBHS
JOCTHKEHHS 00YUaIOIIMMHUCS MPEAMETHBIX U METANPEAMETHBIX pe3ylbTaToB. DUKcaIUs pe3yIbTaTOB TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH 00YYaIOIIUXCSI OCYIIECTBISIETCS B COOTBETCTBUU C MPUHATON B 00pa3oBaTeIbHON
OpraHu3aly CUCTEMOU OIIECHUBAHMSI.

IIpensiokeHHbIE TUIILI M IPUMEPHI 3aaHMI:
* OPUEHTUPYIOT YUHUTENS B JUANa30HE KOHTPOJIBHBIX U3MEPUTEIbHBIX MAaTEPHAIIOB MO KypCy, IOMOTAIOT
pa3HOO0pa3uTh 3aJaHUs TPEHUPOBOYHOIO, KOHTPOJIBHOTO U JIOMOJIHUTEIBHOIO MOYJIeH, KaK MHTEPAaKTUBHOIO
BUJICO-YPOKA, TaK U TPAJAULMOHHOTO YpO-Ka B paMKax KJIACCHO-YPOUYHOM CUCTEMBI;
* YUUTBIBAIOT BO3MOKHOCTH YCBOGHUS MaTepHala, ¢ TOUKH 3peHus ero auddepeHunanyu 1Jis pa3aIuuHbIX KaTeropui
00y4aromuxcs, pa3HOTO YPOBHS M3YUYECHHUS IPEAMETA, BO3PACTHBIX OCOOCHHOCTEH MIIQIINX IKOJIBHUKOB, & TAKXKE
MOTHBAIIMOHHOTO U MICUX03MOIIOHAIIEHOTO KOMIIOHEHTOB YPOKOB;
* TO3BOJISIIOT OTPadATHIBATh HABBIKU, 3aKPEILIATH MTOMYyYSHHbIE 3HAHUS M KOHTPOJIUPOBATH PE3YIbTAaThl O0yUYCHHUS,
KaK B XOZIe KaX/I0TO YPOKa, TaK U B paMKaX UTOrOBOT'O ypoKa 1o Matepuaiy paszaena. Crnenuduaeckoit popmoit
KOHTPOJIS sIBJIsieTCs paboTa ¢ npudopamu, 1a00paTOpHBIM 000pyi0BaHUEM, MoAeIsIMU. OCHOBHAs LIeIb ITHX
IIPOBEPOUHBIX paboT: ONpeeIeHUEyPOBHS Pa3BUTHS YMEHUH IIKOJIBHUKOB paboTaTh ¢ 000py1I0BaHUEM U ITPOBOIUTH
HKCIEPUMEHTAIbHbIE UCCIICI0BAHUS, IUTAHUPOBATh HAOJIIOJCHUE WU OIBIT, BECTH CAMOCTOSITEIbHO PAKTHYECKYIO
paboty. 3alaHie MOKET CUMTATHCS BBIIIOJHEHHBIM, €CIIH 3allMCaHHbIN/BBIOpPaHHBIN OTBET COBMAJIAECT C BEPHBIM
OTBETOM. 3a/1aHusI MOTYT OIIEHHBATHCS KakK | Oayuiom, Tak ¥ OOJIBIINM KOJMYECTBOM B 3aBUCHMOCTH OT YPOBHS
CJIO’)KHOCTH 33/IaHUS, OT KOJIMYECTBA BBEICHHBIX/BRIOPAHHBIX OTBETOB, OT TUIIA 33/IaHUSI.
Hopwmpbl o11eHOK 3a Bce BHJIBI TPOBEPOYHBIX pabOT
«5» — ypOBEHb BHINOJIHEHUS TPEOOBAaHUN 3HAUYNTENIFHO BBIIIE YAOBICTBOPUTEIBHOTO:
* OTCYTCTBHE OIIMOOK, KaK 10 TEKYyILEeMY, TaK U IO IpeAbIAyIIeMy yueOHOMY MaTepHaiy;
* He OoJiee OAHOTO HEJOYETA.
«4» — ypOBeHb BBIIIOJIHEHUS TPEOOBAHUI BhIIIE YOBIETBOPUTEIBHOTO:
* Hanuuue 2—3 omuOoK nin 4—6 HeJOUYETOB MO TEKYLIEMy y4eOHOMY MaTepHay;
* He OoJee 2 omMOOK WK 4 HEOYETOB MO NPOHACHHOMY MaTepuay;
* UCTIOJIH30BAHNE HEPAIIMOHATIHHBIX TPUEMOB PEIICHHUS yUeOHOH 3a1aun.
«3» — IOCTaTOYHBI MUHUMAIILHBIA YPOBEHB BBIITOIHEHHS TPEOOBaHUH, TPEIBIBISEMBIX K KOHKPETHOH padore:
* He Oosiee 4—6 ommOoK miau 10 HeTOUYETOB MO TEKyIIEMy yueOHOMY MaTepuay;
* He Oosiee 3—35 ommOOK MM He Oosiee 8§ HEOUETOB MO MPONHCHHOMY Y4eOHOMY MaTepuay.
«2» — ypOBeHb BBIIIOJIHEHUS TPEOOBAHUM HUKE YIOBIETBOPUTEIBHOTO:
* HannuKe 6osee 6 ommoOoK min 10 HeZOYETOB M0 TEKYIIEMY MaTepHay;
* 6osee 5 ommOOK MK Gosiee 8 HETOUETOB M0 MPOIIEHHOMY MaTepHaly.






Beenenue — 1 4.
P. 1. buonorust — Hayka o )HUBOM MUpeE — 7 4
P.2. Ctpoenue opranuzma — 9 4.

P.3. MHoOr0o006pasue >KuBbIX OPraHu3MoB — 15 4.
P.4. TloBropenue u 06001menue — 2 4.

TemaTnuyeckoe IVIAaHMPOBaHHE B S Kj1acce

Ne | Tema Conepxanue LeneBas ycranoBka | Konuu | OcHOBHbIE BUIBI iedaTenbHOCTH | Mcnonib3oBanue

/ ypoka €CTBO | OOydYarommxcsi Ha ypoKe/BHEY- o0opynoBaHus

11 YacoB | pOYHOM 3aHSATHH

bronorus — Hayka o xuBoM mupe (7 9)

1 | Metoas! usyuenust | Mcnosb3oBaHue yBe- OOBSICHATD 1 YMmenue paboraTh C MUuKpOCKOII CBETOBOMH,
IPUPOIBL. JUYUTENbHBIX IPUOOPOB IPU | HA3HAYCHUE n1abopaTopHbIM 000py10BaHUEM, | IIU(PPOBOI
JIaGoparopHas pa- | U3y4CHUU OOBEKTOB KUBOW | YBEITHMUUTEIBHBIX YBEIUYUTEIbHBIMA IPUOOPaMHU.
6ota 1 OPUPOBI. YBEIUUUTEIbHBIE | IPUOOPOB. N3y4ath ycTpoiicTBO MU-

«U3yuenune npuOOPHI: JIyTBI py4YHas, PaznuuaTs pyuHyto KPOCKOTIa U COOJII0JaTh IpaBuiIa
yCTpOMCTBa HITaTUB-Hasi, MUKpOCKoOIl. P. | 1 mraTuBHytO paboThl ¢ MUKPOCKOIIOM.
yBenmuuuTeNnbHBIX | ['yK, A. Ban JleBeHryk. YacTu | Jymibl, 3HATH CpaBHHBAThH yBEITHUEHHUE JTYIIBI U
puOOpoB» MHUKPOCKOIIA. BEJIMYMHY TOTY- MHKpockorna. [TonydaTs HaBbIKH
Muxpomnpenapar. [IpaBuna 4aeMoro ¢ UX OMO- paboTBI ¢ MUKPO-CKOIIOM TIPH
pa-60Thl C MUKPOCKOIIOM. IIbIO0 YBEJINYEHUS. U3yYEHUH FOTOBBIX
MuKpomnpenaparoB. CodmoaaTh
npaBuiIa paboThl B KaOMHETE,
oOpailieHus ¢ 1abopaTOpHBIM
o0opyoBaHHEM
Crpoenue opranusma (9 u)
2 | CtpoeHHE KIETKH. Crpoenue kneTku. Tkanu. | BeIsBiaTe yactu 1 Ymenue paboTats ¢ MHUKpPOCKOTII CBETOBOIA,

JlabopaTopHas pa-
oora 2.

«3HaKOMCTBO C
KJIETKaMHU PacTEHUI»

Kiterounoe ctpoenue
JKUBBIX OPIaHU3MOB.
Knerka. YacTu KieTku u
UX Ha3HAuCHHE.

KJIETKU Ha
pUCYHKax

yueOHUKa, XapaKTe-
pHU30BaTh MX 3Haye-

1a00paTOPHBIM 000PYI0BaHUEM,
YBEJIIMYUTEILHBIMHI MPUOOPAMH.
Ha6mronaTe yacT 1 Op-TaHOUIBI
KJIETKH Ha TOTOBBIX MUKPO-

nuudposoi




Hue. CpaBHUBAThH
KUBOTHYIO U
pacTUTEIHHYIO
KJIETKU, HAXOAUTh
YepThI UX CXOJICTBA
U pa3Inyusl.
Paznuuate TkaHu
JKU-BOTHBIX U
pacTeHuil Ha
pUCYHKAX y4eOHH-
Ka,
XapaKkTepu30BaTh
WX CTPOCHUE,
00BSIC-HATh UX

mpernaparax moJ MajbIM U
OOJIBIITNM YBEIIMYCHUEM
MHUKPOCKOTIA U OITUCHIBATH HX.
Paznuyath OT/ebHBIC KIETKH,
BXOJISIIIME B COCTAB TKAHH.
O600mate 1 GUKCUpPOBaTh
pe3yNbTaThl HAOTIOACHUN,
nenaTh BbIBOIBL. COOII0AaTh
npaBuia paboThl B KaOuHeTe
OuoJsioruu, 0OpaIIeHus ¢
1a00paTOPHBIM 000PYI0BaHUEM

GYHKIMH.
Xumuueckuil coctaB | XUMHUYECKUIl cocTaB Paznuuats Habmtonate neMoHcTpanuio
KJIETKU. KJIETKU. XUMUYECKHE HEOpraHU-4ecKue U OTIBITOB YUUTEJIEM,
BEIIIECTBA KJIETKH. OpraHu4eckue aHAJIM3UPOBATh UX P €-3yJIbTaThI,

Heopranuue-ckue
BEILIECTBA KJIETKH, UX
3HAYEHUE JIJIS KJIETKU U
opranusma. Opranuye-
CKHE BEILIECTBA KIIETKH,
UX 3HA4YECHUE JUIS KU3HU
OpraHu3Ma u KJIETKH

BEIECTBA KJIET-KH,
MUHEpaIbHBIE CO-
JIM, OOBICHATD UX
3Ha4Y€HHUeE IS opra-
HHU3MA.

JIeNIaTh BEIBOJIBI. AHATH3UPOBATh
MIPEJCTABICHHYIO Ha PUCYHKaX
ydyeOHMKa HHPOPMAIUIO O
pe3yibTaTax onbITa, paboTas B
nape YMenue paborats C
1abopaTopHbIM 000py/I0BaHHEM




MHuoroo06pasue KuBbIX opranu3mosB (15 )

Crpoenue u
KHU3HEIEATEILHOCTh
OakTepuii. 3HaUCHUE
OakTepHii B mpupoe
1 )KM3HU YeIoBeKa

bakrepuu: ctpoenue u
JKU3HEEATENBHOCTh. bakT
epuu — MPUMUTHUB-

HBIC OJTHOKJICTOYHBIC Op-
rauu3mel. CTpoeHue 6ak-
Tepuil. PasmHoXeHue.
OakTepuil JeICHHEM
KJIETKU HaziBoe. bakre-
pHUH KaK camasi IpeBHSs
rpynma OpraHu3MoB.
[Tpoueccsl xu3Heaes-
TEJIBHOCTH OAKTEPHIA.
[Tonsitue 06 aBTOTpOdax
U reteporpodax, mpoxa-
pHOTax U dyKapuoTax

XapakTepHu30BaTh
0COOEHHOCTH
CTpOe-HUS
OakTepuil.

2

OnwuceIBaTh pa3HOOOpa3HbIC
(hopMBI OaKTepHAIbHBIX KIETOK
Ha PUCYHKE
yueOHuKa.PaznuuaTs moHATHS:
«aBTOTPO(DEI», «reTepOTPOPHI»,
«IPOKAPHOTHI», «IYKAPUOTEHD.
XapakTepHu30BaTh MPOIIECCHI
KHU3HE-JeITeIbHOCTH OaKTEPHH
Kak rpoka-puot.CpaBHUBATH U
OLIEHUBATh POJIb OaKTe-PHii-
aBTOTPOo(OB U OaKTEepUi-TeTepO-
TpodoB B pupoe Y MEHUE
paboTtarthb ¢ 1a00paTOPHBIM
o0opyI0BaHHEM, YBE
JTMYUTEITLHBIMU IPHOOPAMHU.

PaccmatpuBa-nue
OakTepuil Ha TOTOBBIX
MUKpOIperna-parax ¢
UC-TI0JIb30BAaHUEM
MHUKPOCKOTIIA.




[MapctBO Pacrenus.
XBOIIY, IJIAYHBI,
MAIIOPOTHUKH.
I'omocemenHsIe,
MMOKPBITOCEMSIHHBIE.
JlaGopaTopHas
pabota3.
«OcobeHHoctu
Pa3BHUTHUS CITIOPOBBIX
pacTeHui»

Pacrenus.lIpencrasienue
0 mo-pe. OTnuuUTEIHLHOE
CBOMCTBO PACTECHU.
Xmopodwuin. 3HaueHue
¢dorocuntesa. CpaBHe-HUE
KJIETOK PaCTeHUHN U
Oakrtepuil. Jlenenue
LIapCTBa PaCTEHUH Ha
IpyIIbL: BOAOPOCIH,
[[BETKOBBIE (ITOKPBITOCE-
MEHHBIE), TOJIOCEMEHHBIE,
MXH, IJIayHbI, XBOIIIH,
nanopoTHUkH. CTpoeHue
pacrenuii. Ko-peHp u
no0er. CroeBu-1e
BoJiopociieil. OCHOB-HbIE
pa3Iu4ust OKPHITO-
CEMEHHBIX U
TOJIOCEMEHHBIX pacTe-
HUii. Poib IBETKOBBIX
pacTeHUl B JKU3HU YEJI0-
BEKa

Xapakrepus3oBaTh
TJIABHBIC IPU3HAKH
pacTeHui.

Pa3znnuath yacTH LIBETKOBOIO
pacTe-HUS Ha PUCYHKE
yueOHUKa, BBIIBUTATh
IPEOoNIoKEeHUs 00 uX
¢ynkuusax.CpaBHUBATb
I[BETKOBBIE U TOJIO0CEMEH-HbIE
pacTeHUsl, XapaKTepU30BaTh UX
CXOZCTBO U Pa3JInyusl.
XapakTepu3oBaTh MXH,
MarOPOTHUKH, XBOIIH, IJIAyHbI
KaK CIIOPOBbIE pacTe-Husl,
OTIpEeACISATh TEPMUH
«criopa».BeISIBIIATE Ha PHCYHKE
y4eOHHUKa pa3-TuYHs MEKIY
PacTEeHMSIMH Pa3HbIX
CUCTEeMAaTUYECKUX TPYII.
ConocrtaBnsTh CBOMCTBA
pacTUTENIb-HOU U
OakTepuaIbHOM KJIETOK, JIeJaTh
BBIBO/IbI. XapaKTE€PH30BaATh
3Ha4YECHHE PACTEHUN Pa3HbIX
CHCTEMaTUYEeCKHUX TPYI B
JKA3HU Y€JI0BEKa Y MEHHUE
paboTaTh ¢ 1a00paTOPHBIM
obopyoBaHuEM, yBe-
JTYUTEITHHBIMU IPHOOpaMH.

OO6Hapyxe-HHE XJIOPO-
TUTACTOB B KJIETKaX
pac-TeHuH C uc-
M0JIb30BAHU-EM

1 poBo-TO
MHUKPOCKOTA. DIEKTPO
H-HbIE TAOJIUIEI U
TUTAKATHI.




Bonopocnu, ux
MHOT'000pa3ue B
IPUPOJIC

OO0mrast xapakTepUcTH-Ka.
CtpoeHue, pa3MHO-KXEHHE
BOJIOPOCIICH.
Pa3znoobpasue Bomo-
pocieit. Otaens: 3ené-
Heie, Kpacusie, byproie
BOJIOPOCIIH. 3HAYCHUE
BOJIOPOCIIEH B IIPUPOJIE.
Hcnons3oBanue Bo1o-
pocIei 4YeI0BEKOM

N3yuuts cTpoeHue
Y Pa3MHOXKEHUE
BOJIO-pOCIIEH

BriensaTe u onuceBaTh
CYLLECTBEH-HbIE IPU3HAKU
BOJIOpOCIIei. XapaKkTepru30BaTh
IJIaBHBIE YEPTHI, JIEKAIUE B
OCHOBE CHCTEMaTUKH BO-
nopocieid. PacioznaBatb
BOJIOPOCIIA HA PUCYH-KaX,
repOapHbBIX
Marepuanax.CpaBHUBaTh
BOJIOPOCIIH C HA3€MHBI-MHU
PaCTeHHUSIMH U HAXOJHUTh 00IIHe
npu3Haku. OOBSCHATH MPOIECCHI
Pa3MHOKEHHUS Y OJTHOKJIETOUHBIX
1 MHOTOKJIETOY-HbIX
Bogopocield. Mcrnonb3oBaTh
WH(POPMAIIMOHHBIE PECYPCHI IS
MOATOTOBKU COOOIIIE-HUS O
3HA4EHUH BOJOPOCIEH B IIPHU-
pOJie ¥ J)KHU3HM YEJIOBEKA

Mukpockon
nuudpoBoi,
MUKPOTIpEIa-paThbl.
(On-HokIIeTOUHAS
BOJOPOCITH —
XJIaMUIOMO-HA/1a)

Mzxu. O61mas xapak-
TEpUCTUKA U 3HAYE-
HHUC

MoxoBuHBIE, XapaKTep-
HBIE YEPThI CTPOCHMUS.
Knaccer: Ileu€HouHUKY 1
JlucroctebenbHbIE, HX
OTJINYUTEIHHBIC YEPTHI.
Pasmuoxenue (6ecro-noe
U TI0JIOBOE) U pa3-BUTHE
MOXOBUJHBIX. MO-
XOBHUIHBIE KaK CITIOPO-BhIE
pacTeHus. 3HaU€HUE MXOB
B MIPU-POJIE U )KU3HU

N3yunth cTpoeHue
U pa3MHOXEHUE
MXOB

CpaBHHMBATH TIPEICTABUTENECH
pa3-JIMYHBIX IPYII PACTEHUN
oTzena, ae-IaTh

BBIBOJIbI. Ha3pIBaTh
CYIIECTBEHHBIE IPU3HAKHA MXOB.
PacnoznaBats npencraBurenei
MO-XOBHU/IHBIX Ha PUCYHKaX,
repOapHBIX MaTepuaax, KUBBIX
o0bekTax.BeiiensaTe mpu3HaKu
MIPUHAJIEKHO-CTH MOXOBHUIHBIX
K BBICIIUM CIIOPO-BBIM

Mukpockon

UG pOBO,
MUKpPOIperna-paThl.
(Cdar-nym — kute-
TOYHOE CTPOCHHE)




YeJI0BEKa.
JlaGopaTtopHas pabora 4.
«3y4yeHue BHENIHETO
CTPOEHHSI MOXOBHTHBIX
pacTeHuin»

pacTeHusiM. XapaKTepru30BaTh
IPOIIECCHI Pa3-MHOKEHHUSI U
Pa3BUTUS MOXOBHUIHBIX, UX
0c00EHHOCTH. Y CTaHaBIMBATh
B3aMMOCBSI3b CTPOC-HUS MXOB U
UX BO3/ICHCTBUS Ha Cpeay
obutanusi. CpaBHUBATH BHEIITHEE
CTpOCHUE 3eNIEHOT0 MXa
(KyKyIIKHHA JIbHA) B 0eNoro Mxa
(carnyma), orMedaTh Ux
CXOJICTBO U

pazinyust. DUKCHpPOBaTh
pe3yJIbTaThl UCCIEN0-BaHUM.
CobmroiaTh mpaBuia padoThI B
KaOu-Here, oOpamieHus ¢
71a00paTOPHBIM 000PYTIOBAHUEM

I'pu6wL. O0mas
XapaKTePUCTHKA.
MHuoroo6pasue
rpuboB.

MHuoroob6pasue u
3Ha4YeHue rpuooB.
CrpoeHue NUIAImoYHbIX
rpu6oB. [InecHeBble
rpuOBl, UX UCIIOJIb30BAHKE
B 3/]paBOOXpAaHEHUHU
(aHTUOMOTHUK MEHUIUII-
auH). OJTHOKJIETOYHbIE
rpubbl — apoxoku. Hx
UCIIOJIb30BAaHUE B XJIe-
OoTeueHnH U MUBOBape-
HuH. Cre100HbIE U s1710-
BUThIe rpuOkl. [IpaBuiia
cbopa u ynorpebaeHus
rpu6oB B numy. [lapaszu-
TU4eckue rpuosl. Ponb
rpu0OB B IPUPOJE U

XapakTeprus3oBaTh
CTpOCHHE
HUTAIIOYHBIX
rpuooB.

[Tompaznenars NUISInOYHbIE
rpulOBbl HA TUIACTUHYATHIE U
TpyOuarsie.OnuckIBaTh
CTpOEHHE IMJIECHEBBIX TPHOOB 1O
pucyHky yueOHuKa. OOBSICHITH
TEPMHUHBI KAHTUOMOTUK» U
«neHnuIuIne» . Pacrio3HaBath
CheIOOHBIE U ATOBU-THIE TPHOBI
Ha Ta0JIHIaX U PUCYHKaAX
ydeOHUKa. Y4acTBOBATh B
COBMECTHOM 00CYKJe-HUH
MpaBWJI cOOpa U UCIIOJIb30BAHUS
rpu60oB.O0BSACHATH 3HAUECHUE
rpuOOB JIJIs UeIoBeKa U JIs
TIPUPOJIBI

I'oTroBUTL MU-
Kpompenapar
KYJIbTYPBI

Ipoxoken. M3yyats
TIJIECHEBBIE TPUOBI MO
MHUKPOCKO-TIOM IIPH
Ma-JIOM YBEIU-YCHUHN
Ha TO-TOBBIX
n\MHKpompena-
paTtax.NeKTpOH-HbIE
TaOJUIBI U IUIAKATHI.




JKM3HHM 4YCJIOBCKA




Bsenenne — 1u.

P. 1. Ocob6ennoctu crpoenus L{BeTkoBbIX pacTeHuit — 13 4.

TemaTnyeckoe IaHUPOBaHUE B 6 Kiacce

P.2. — J)KusHeneqarenbHOCTh PACTUTENBHOIO OpraHu3ma — 9 u.
P. 3. Knaccudukarus 11BeTKOBBIX paCTCHHUM — 7 4.
P.4. Pactenus u okpyxarorias cpena — 4 .

Ne | Tema Conepxanue LleneBas ycranoBka | Konmu | OcHOBHBIE BHIIBI JieSITeIbHOCTH | Mcnonb3oBaHMe

1/ ypoka €CTBO | OOydYarommxcs Ha YPOKe/BHEY- o0opoToBaHus

1| YacoB | pOYHOM 3aHSTHH

Oco0eHHOCTH CTPOEHUS! LIBETKOBBIX PACTEHHM

1 | Cems, ero Cewmst Kak opraH pas- Crpoenue cemenu: | 1 OOBSICHATH POJIb CEMSH B Pabora «Ctpoenue
CTpOCHHE U MHOYKEHHSI KOKypa, 3apO/IbIIII, npupoje. XapakTepu30BaTh ceMeHH (aco-
3HAYCHHE pacTeHuil.3HaYeHUE CEMSIH B | SHJIOCTIEPM, (GYHKIIUH YacTell CeMEHH. ma»Ludposas

NPU-POJIC U JKU3HH YEIOBeKa | CeMsI0-ITH. OmnuceIBaTh CTPOCHKE 3apOJIbIIIA | JIAOOPATOPHS 10

JlaGopatopHas pabora 1
«CtpoeHnue cemenu ¢a-
COJIM»

Crpoenue 3apo-
JIBIIIIA PaCTCHHUSI.
JBy-nonbHbIE U
OJ/THOJI0JIb-HbIE
pacTeHus.
IIpopacranue
CEMSIH.

pacTeHus. Y CTaHaBIINBATh
CXOJICTBO TIPOPOCTKA C
3apojpiiieM ceMeHH. OnHIChIBaTh
CTaJINY TIPOPACTAHUS CEMSH.
BEIABAATE OTIIHYUTENBHEIE
MIPU3HAKHA CEMSH JBYIOJBHBIX U
OJI-HOJIOJIbHBIX PACTEHUH.
Ucnons3oBars
nH(OPMALIMOHHBIC PECYPCHI TS
TTOATOTOBKH COOOIIE-HUS O POJIH

AKOJIOTHH (HaTYUK
OCBE-IIIEHHOCTH,
BJIQKHOCTH U
TeMIepary-
PBI).DIEKTPOHHBIE
TaOJUIIBI M TUTAKATHI.




CEMSH B JKU3HH YeJIOBe-
ka.llpoBoauTh HaOIIOICHUS,
(UKCHPO-BATh UX PE3YJILTATHI BO
BpEMsI BBITIOJI-HEHUS
1abopaTopHOii
pabotel.CobmrogaTh IpaBuiIa
paboThI B KaOu-HETE,
oOpareHus ¢ J1abopaTopHbIM
obopynoBaHueM YMeHHE
paboTtarth ¢ 1a00paTOPHBIM
000opyI0BaHUEM,
YBEIUYUTEIbHBIMUA IPUOOPAMHU

VYcaoBus
MpOpacTaHus
CEMAH

3Ha4yeHre BOJBI M BO3-AyXa
JUIS IPOPACTaHUS CEMSIH.
3anacHble MUTa-TEJIbHbIE
BEIIIECTBA CE-MEHHU.
TemnepartypHblie

YCIIOBUS IPOPACTAHUS
cemsiH. Possb cBera. Cpo-ku
10ceBa CeMsH

N3yuuts poib
3amac-HbBIX
MMUTATSIBHEIX Be-
IIIECTB CEMCHHU.
Tem-nieparypHsie
YCIIOBHS
MpopacTaHus
cemsH. Ponb cBeTa

XapakTepu30BaTh POJib BOABI U
BO3-/lyXa B IPOpPACTaHUH
ceMsiH.OOBSACHATh 3HaUEHHE
3aMacHbIX MU-TATEJIbHBIX
BELIECTB B IPOPACTaHUU
ceMsH.OOBACHATh 3aBUCUMOCTh
popacTa-Husl CEMsHH OT
TEMIIEPATYPHBIX yCIIO-
Buil.IIpornosuposars cpoku
II0CEBA Ce-MsH OTAEIbHBIX
KyJbTYyp.YMeHue paboTarth ¢
71a00paTOpPHBIM 000y IOBaHHUEM,
YBEJIUYUTEIbHBIMHU PUOOPaMH.

Pabora

«YcnoBus
MIPOPACTAHUS CEMSHY.
3HayeHue BO-/bl U
BO3/yXa IJIsl Ipopac-
TaHUs
cemsH.lludposas
nabopaTopusl 1o
AKOJIOTHH (AaTYUK
OCBe-1LIEHHOCTH,
BJIQKHOCTH H
TeMIepaTy-phl).

Kopens, ero ctpoe-
HUE 1 3HaYEHUeE.
Kopnesbiit
CUCTEMBI.

THUIBI KOPHEBBIX CUCTEM
pactenuii. CTpoeHne KOpHs
— 30HBI KOpHS: KOHYC
HapacTaHus, BCa-ChIBaHUS,
IIPOBEJEHUS, IETICHMUS,
pocra. Poct xopH4,
reorponusm. Bu-
JIOU3MEHEHUSI KOPHEH.

N3yunts BHEUIHEE U
BHYTpEHHEE CTpoe-
HHE KOPHSI

Pasnuuyars 1 onpenensaTh TUIIBL
KOp-HEBBIX CHCTEM Ha PUCYHKAaX,
repOap-HbIX 3K3EMILIAPAX,
HaTypAJIbHBIX
o0bekTax.Ha3piBaTh yactu
KOpHS. Y CTaHABIUBATh
B3aUMOCBS3b CTPOE-HUA U
dbyHKIUN yacTel

Mukpockorn

1 (poBoOH,
MUKpoInpena-

paThlL. DJEK-TPOHHBIE
Ta-OJIMIIBI U TJIA-KaThl.




3HaueHue KOpHel B
pUpPOJIE.
Jlaboparopnas pabota 2.
«CTpoeHue KOopHs MMpo-
pOoCTKa»

KOpHS.OOBACHATH 0COOCHHOCTH
pocta kop-Hs. [IpoBoauTs
HaOJIIOICHUS 32 U3-MECHEHUSIMU B
BEPXYIIEYHON YacTH KOPHSI B
nepuos pocra. XapakTepu3oBaTh
3HaYEHUE BUIOU3-MEHEHHBIX
KOpHEN 11t
pactenuit.IlpoBoauTh
HaOI0AeHNs U PUKCUPO-BATh UX
Pe3yNbTaThl BO BpeMsl BBIIIOJI-
HEHHUsI TabopaTOpHOU
pabote.CoburoaTh paBuiia
paboThI B KaOu-HETE,
oOparieHus ¢ J1abopaTopHbIM
obopynoBaHueM Y MEHIE
paboTtarth ¢ 1a00paTOPHBIM
000opyI0BaHUEM,
YBEJIMYUTEIbHBIMHU PUOOPAMH.

JIuct, ero
CTpPOEHHUE U
3HAYECHHE.

JIucr, ero cTtpoenue u
3HaueHue BHeminee
CTPOEHHE JIN-CTA.
BnytpeHHee cTpoe-Hue
mucta. TUIBI )KUITIKO-BaHUS
muctbeB. CTpoeHue u
GyHKIUM yCThULl. 3HAUEHUE
JUCTA JIsl pACTCHHUSI:
boTOCHH-TE3, UCTTAPEHHUE,
razoo0-meH. Jlucroman, ero
POJIb B KU3HU PaCTEHUSI.
Bunousmenenus nu-cTeeB

N3yunTh BHEWIHEE U
BHYTpPEHHEE
CTPOECHHE JIUCTA.

Ornpenenarh 4acTu JIUCTa Ha
repOap-HbIX 3K3EMILIAPAX,
pucyHkax.PaznuuaTs npocTeie u
CJIO’KHBIE JIN-CTh4.
XapakTepru3oBaTh BHyTPEHHEE
CTPOEHUE JIUCTA, €r0 YacTH
VYcraHaBIMBaTh B3aMMOCBS3b
CTpoe-HUs U QyHKIMH

aucTa. XapakTepu30BaTh
BUJIOU3MEHEHUS JTUCTHEB
pacTeHuilY Menue pabotath ¢
1abopaTOpPHEIM 000PYAOBAHHUEM,
YBEIUYUATEIbHBIMA IPUOOPAMHU.

DNeKTPOHHBIE
TaOJIUIIBI U TIJTAKATHI.
Hudposoit gaTunx
KOHIIEHTPAIIUU NOHOB,
AJIEKTPO]T HUTpAT-
AHUOHOB, 3JIEKTPOJ
CpaBHE-HUSI.




Crebenb, ero Crebenb, ero crpoeHue u W3yuuth BHEUIHEE | 7 OnuceiBaTh BHENTHEE CTpOeHUE | MHKpPOCKOT
CTpOe-HUE U 3Ha4YCHHE CTpOoeHHE CcTeOI. cTe0-J1s1, IPUBOJIUTH IPUMEPHI 1 dpoBOH,
3HAYEHUE JlaGoparopHas pabota 3. Tu-nbl crebnei. Pa3IUYHbIX TUIIOB CTEOJIEH. MUKpOIperna-
«BHemnee cTpoe-Hue BuyTpen-nee HasbiBaTh BHYTpEHHUE YaCTH patbl. «Cte-0enb
KOPHEBHIIA, KITyO-Hsl, CTpOEHHE CTEOIIS. cTeOmns pacTeHUI 1 UX OJIHO-/I0JIbHBIX U
JTYKOBHIIBD» OyHKIMU cTEOIIS. ¢bynkuuu.Onpenensarsb JIBY10IbHBIX
Bu-nousmenenus BHUJIOM3MEHEHHS HA/l-3€MHBIX U | paCTEHUN» DIEKTPOHH
cTedus y IIOA3EMHBIX IT00ErOB Ha ple TaOIULBI U
HAJ3EMHBIX U 110A- pucyHKax, ¢pororpadusx, IJTaKaThl
3€MHBIX MTOOEroB. HaTypaJib-HbIX
o0bekTax.3yuaTh ¥ ONUCHIBATH
CTpOEHHE MOA-36MHBIX MTOOETOB,
OTMEYaTh UX pa3-
nnuns. DUKCUpoBaTh
pe3yJIbTaThl UCCIIEN0-BaHUM.
CobmroiaTh mpaBuia padoThI B
KaOuHeTe, oOpaInieHus ¢ rabopa-
TOPHBIM 000PYIOBaHHEM
Ku3HenesTenbHOCTh PACTUTENHFHOTO OPraHu3Ma
MunepaibHOE TUTa- MuHepanbHOE TUTAaHUE YcranaBiuBaTh 1 OOBscHATH poJib KOpHEBBIX Bo- | [ludposas
HUE pacTeHUN U pacTeHuil U 3HAYCHUE B3al-MOCBSI3b JIOCKOB B MEXaHHU3ME naboparopusi 1o
3HAa4YEeHHE BOJIBI BOJBIBOIa Kak MTOYBEHHOTO MTOYBEHHOTO IKOJIOTHH (TaTYUK
HEO00X0IUMOE yCIIOBUE MUTaHUS PACTCHUIA nuTaHus. O00CHOBBIBATH POJIb BIIQXK-HOCTHU, OCBE-
MUHEPATHLHOTO 1 YCJIOBHIA BHETITHEH MTOYBCHHOTO NTU-TAHUS B KU3HU | IIICHHOCTH)
(TTOYBEHHOT0) TUTAHMUSI. CpEIbL. pactenuii CpaBHUBATh U

W3Bnedenne pacreHneM
U3 MT0YBBI PACTBOPEHHBIX
B BOJI€ MUHEPAJIbHBIX
cosield. OyHKIHSA KOpHE-
BBIX BOJIOCKOB. [lepeme-
IIICHUE BOJBI 1 MUHE-
paJIbHBIX BELIECTB 10

pasnuuaTh COCTaB M 3HAYCHUE
OpPTaHMYECKUX ¥ MUHE-PATBHBIX
yAOOpeHU# 1Jis pacTEeHUH.
Hcnons3oBaTh
WH()OPMAIIMOHHBIC PECYPCHI JUIS
MOATOTOBKH MPE3EHTA-IINH
MIPOEKTA O MPUCTIOCOOIEHHOCTH




pacTeHuio. 3HaueHue
MHUHEpaJIbHOTO (TI0YBEH-
HOT0) nuTaHus. Tumel
y10OpeHuii 1 UX poJib B
YKU3HU pacTeHus. JKo-
JIOTMYECKHE IPYIIIbI pac-
TEHUU 110 OTHOLIEHUIO K
BOJIE

K BOJIC PACTCHUH PAa3HBIX
9KOJIOTMYE-CKUX TPy

BosaymHoe nurta-aue | Bo3aymHoe nutanue XapakTepus3oBaTh [IpuBOUTE IPUMEPHI [Mudposas
pacTeHul — pacTeHud — yCIIOBUS, OpPraHu3MOB — aBTOTPO(OB U nabopaTopusl 1o
¢dorocunTe3 ¢dorocunTe3Y cioBus HE00X0u-Mbl€ 15 rerepoTpodoB, HaX0-IUTh 9KOJIOTMHU (AATYUK
o0pa3oBaHuUs BO3yILLIHOTO pasnuuus B UX YIJIE-KUCIIOTO Ira3a !
OpraHMYECKUX BEIIECTB B | MUTAHUS nuTanui. OO0CHOBBIBATH KHCII0pO/1a)
pacTeHuH. 3enEHbIE pacteHnil. OObSCHAT KOCMHUYECKYIO POJIb 3€TIEHBIX
pacTeHusi — aBTOTPOPBHI. b POJIb 3€JIEHBIX pactenuii. cnonp3oBath
['etepoTpods! kak mo- JUCTHEB B UH(pOPMAaLMOHHbIE PECypChI IS
TpeOUTEIN rOTOBBIX Op- ¢dotocuHTE3E MOJITOTOBKH COOOIIECHHSI O POJIH
TFaHUYECKHUX BEIIECTB. (oTocuHTe3a Ha HalleH
3HadeHne PoTocuHTE3a B raHeTe BoImonHsaTh
Ipupoze HaOJIOICHUS U U3Mepe-Hus
Hprxanue Hpixanue u 0OMeH Be- YcranaBiuBaTh Bocnuranue 6epexxHoro Hudposas
1IeCTB y pacTeHuiPoib B3al-MOCBS3b OTHOILIEHHSI K CBOEMY 3/10pOBBIO, | JIAOOPATOPHS 11O
JBIXaHUS B )KU3HU IIPOLIECCOB MIPUBUTHE UH-TEpeca K 9KOJIOTHHU (AaTYUK
pacteHnii. CpaBHUTEIb- JBIXaHUS U U3Y4YECHUIO MIPEIMETA. YIJIE-KUCIIOTO Ta3a !

Hasl XapakTepHUCTUKa
IIPOLIECCOB JBbIXaHUS U
doTtocunTesa. O6mMeH
BELIECTB B OPraHU3Me Kak
BAKHEUIINN MTPU-3HAK
KU3HU. B3anMo-cBs3b
MIPOLIECCOB JIbIXa-HUS U
¢dorocunTE3a

dboTocuH-TE3A,
MIPOBOANTD UX
CpaBHCHHE.
Onpenendarsb
MOHATHE «OOMEH
BEILIECTBY.
XapakTepru3oBaTh
00-McH BEIleCTB
KaK BaKHBIN

KHUCJIOPOJIa)




NPU3HAK KU3HH

9 | Tpancnopr BemecTB. | TpaHCHOPT BEIIECTB. YcraHaBIMBaTh 1 OOBSACHATH POJIH TPAHCIIOPTA [Mudposas
Hcnapenue BoIbI Hcnapenue BojibI B3aHU-MOCBSI3b BEIIIECTB, UCIIAPEHUS BOJIBL. nabopaTopus 1o
JTUCThIMU aucThsMuU. TypropHoe TpaHCIIOPTa .O00CHOBBIBATH POJIb 9KOJIOTUH (IaTYHK
JIaGoparopHas paboTa | COCTOSIHUE KJIETOK BEIIIECTB B MMOYBEHHOTO MMU-TAaHUS B )KU3HHU | BIaXX-HOCTHU, OCBE-

4. «Mcnapenue BObI pacTeHuH. pacrenuii CpaBHUBATh U IIEHHOCTH ) U(PPOBOIA
JUCTBSMU JI0 U TIOCTIE pa3nuyath COCTaB M 3HAYCHUE JaTYUK
MIOJTUBAY, OpPTaHUYECKUX U MUHE-PAJBHBIX | 3JICKTPOIPOBOIHOCTH
5. Typropnoe yoOpeHui A71sl pacTeHU.
COCTOSIHUE KJIETOK. Hcnonb3oBarh
6. 3naueHue UH(POPMALIMOHHBIE PECYPCHI IS
KYTHKYJIbI ¥ TIPOOKH B HIOJIrOTOBKHU TIPE3CHTA-1IUU
3alIUTe PACTCHUIA OT IPOEKTa O MPHUCIIOCOOICHHOCTH
UCTIAPEHHUSD K BOJIC PACTCHUHN pa3HBIX
9KOJIOTUYE-CKUX TPYTII
Knaccudukanus BeTKOBBIX paCTeHUH
10 | CewmelicTBa K1acca OO6mas xapakrepuctu-ka. | M3yuuTs oOuryro 2 Brinensate ocHOBHBIE TIpu3Haku | Pabora ¢ rep-6apHbiM

JBy10IBHEIE

CewmeiicTBa: Po3o-
1BETHBIE, MOTBUILKOBEIE,
Kpecrongerhsie,
ITacnénosrlie, Ci10KHO-
uBeTHbIC. OTINYUTEIh-

HBIE MIPU3HAKH CE-MEUCTB.

3HaueHue B IPUPOJE U
JKU3HU Yei0o-BeKa.
CenbCckoX035111-CTBEHHBIE
KyJbTYpPBI

Xa-paKTEPUCTUKY
ce-MEHCTB Kitacca
JIBy-nOIBHBIE.

KJac-ca

JBynonsHbie. ONUCHIBATH
OTJINYUTENbHBIE IPU3HA-KU
cemencTB kiacca.Pacno3HaBaTh
IIPEACTABUTENEN CE-MEUCTB HA
pUCYHKaX, TepOapHbIX Ma-
Tepuanax, HaTypajJbHbIX
obbekTax.[I[puMeHaTh MpUEMBI
paboTHI ¢ ompe-enuTeneM
pactenuii. cnionb30Bath
nH(OPMALIMOHHBIE PECYPCHI IS
MOATOTOBKH MPE3eHTA-IINN
MPOEKTa O POJIM PACTEHUHN KJlac-

MaTe-puajioM




ca J[By1oy1bHBIE B IIPUPOJIE U
JKU3HH YEII0BEKA

11

CeMeiicTBa KJ1acca
OIHONOJIbHEIE

OO01as xapakTepUCTHKa.

CewmeiicTBa: JInneiHele,
Jlyxoseie, 3naku. Ot-

JIMYNUTCIIBHBIC IIPU3HAKU.

3HaueHue B IpUpoJe

N3yuuTh 00111y10
Xa-pPaKTEPUCTHKY
Cce-MEICTB Kjlacca
OHO-NOJILHEIE. .

BreiaenaTs npu3Haku Kiacca
OnHo-nonbHbIE. OTIpeAesITh
MIPU3HAKY JCJICHUSI KIacCOB
JBynonbsHbie 1 OIHOI0Ib-HBIE
Ha ceMeiicTBa. ONUCHIBAThH
XapaKTEpHbIC YEPThI CE-MEUCTB
Kjacca
OnuononbHbie. I [puMeHsITH
puEMbI pabOTHI C OIIpe-
JIeTUTENIEM
pacrennii.[IpuBouTE IPUMEPHI
OXpaHSEMbIX BUJIOB.
Hcmons3oBaTh
nH(OPMALIMOHHBIE PECYPCHI [T
MOATOTOBKH MPE3eHTa-IINN
MPOEKTa O MPAKTUYECKOM HUC-
MIOJIb30BAHUH PACTEHUMN
cemerictBa OHOOONBHEIE, O
3HAYCHUH 31aKOB JIJIS JKMBBIX
OpraHu3MOB

Pabota ¢ rep-6apHbpIM
Mare-pruajiom




BBenenue — 3 g

Tematnyeckoe MmIaHUPOBaHUE B 7 KJIacce

P. 1. PacTenus — npou3BOAUTENN OPraHUYECKOTO BelecTBa — 12 u.
P.2. )KuBoTHBIE — TOTPEOUTEM OPTraHUYECKOTO BemecTBa — 13 4.
P.3. BakTtepuu, TpulObI — pa3pyINTEed OPraHUIECKOTo BemecTa. JInmaifnuky — 5 4.

O0600muienue — 1 4.

Ne | Tema Conepxanue LeneBas ycranoBka | Konuu | OcHOBHbIE BUIBI iedaTenbHOCTH | Mcnonib3oBanue
/ ypoka €CTBO | OOydYarommxcsi Ha ypoKe/BHEY- o0opoioBaHus
11 4acoB | pOYHOM 3aHSITUU
PacTenus — mpou3BOUTENN OPraHMUECKOTO BEIIEeCTBa
1 | IloguapctBo OO011ast XxapakTepUCTHKA. N3yuuts ctpoenue | 1 OO011ast XxapaKTepUCTHKA. Muxkpockon
Hacrosmue CtpoeHue, pa3sMHO-KXEHHE U pa3MHOXKEHUE CtpoeHue, pa3MHO-KEHHE U pOBOIA,
BOJIOPOCIIH. Boslopocieil. Paznoobpasue | Bog-pocieit BoJlopocieil. Paznoobpazue MHUKpOIIperna-paThl.
[TonuapctBo Bos10-pociiet. Otnensl: 3ené- Bos10-pociielt. Otnensl: 3ené- (OnHOKIETOUHAS
barpsinku. Ponib Hble, Kpachsle, Bypbie Hele, Kpacusle, bypeie BOAOPOCIb —
BOJOpOCIEil B BOJIOPOCIIH. 3HAUEHUE BOJOPOCIH. 3HAUEHNE XJIaMUJIOMOHA/1a)
BOJHBIX BOJIOPOCIIEN B IIPUPOJIE. BOJIOPOCIIEN B IIPUPOJIE.
skocucremax. JI/p | Ucnonws3zoBanue Bomopocieit Hcnonb3zoBanue Bogopociien
1. "Usyuenue YEJI0BEKOM YEJI0BEKOM
OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
BoJIOpOCei"
2 Otnen MoxoBuanble, XxapakTepHble | M3yuuth cTpoenue | 1 CpaBHMBATh IIPEACTABUTENEH Mukpockon
MoxoBuaHBIE. 4yepThl cTpoeHus. Kmaccsr: Y Pa3MHOXKEHUE pa3-JIMYHBIX TPYMI PaCTEHUN 1 poBOI,
Ponb MxoB B [Teu€HOUYHUKH U MXOB oTJena, Ae-1aTh MUKpOTpemna-paThbl.
o0pazoBaHUH JlucrocrebenbHbIE, UX BbIBO/IbI. Ha3bIiBaTh
00JOTHBIX OTJIMYUTETIbHBIE YEPTHI. CYILLIECTBEHHbIE IPU3HAKU MXOB.

skocuctem JI/p 2.

PasmHoxenue (6ecro-noe u

Pacno3naBath npencraBuresien




«CtpoeHue
3€JIEHOT0 MXa

MOJIOBOE) U pa3-BUTHE
MOXOBUJAHBIX. MO-XOBH/IHbIE

MO-XOBH/IHBIX Ha PUCYHKaX,
repOapHbIX MaTepuaax, >KUBBIX

KYKYIIKHH KaK CIIOPO-BbIE PACTCHHUS. 00BbeKTax. BeiaensaTe npusHaku
JICH» 3HaueHue MXOB B IIPU-POJIE U MIPUHAITIC)KHO-CTH MOXOBUIHBIX
KU3HH YeJIOBEKa. K BBICIIHM CIIOPO-BBIM
JlaGopaTtopHas pabora 3. pacTeHusM. XapaKTepru30BaTh
«M3y4yeHre BHEITHETo MIPOIIECCHI Pa3-MHOXKEHUS U
CTPOEHHSI MOXOBH/THBIX Pa3BUTHUS MOXOBUIHBIX, UX
pacteHuii» 0c00eHHOCTH. Y CTaHaBIMBATh
B3aMMOCBSI3b CTPOE-HUSI MXOB U
HX BO3JECHCTBUS Ha CpEdy
obutanusi. CpaBHUBATh BHEILIHEE
CTPOEHHE 3ENEHOrO MXa
(KyKyLIKHHA JbHA) U OeIoro Mxa
(cdarnyma), oTMeuaTh HX
CXOJCTBO U
paznnuusa. PUKCUPOBATH
PE3yNbTaThl UCCIEI0-BaHUA.
CobnronaTh paBuiia paboThHl B
kabu-HeTte, oOpaleHus ¢
1a00paTOpHBIM 000PYI0BaHHEM
Otnen OO1mast xapakTepUCTHKA N3yunTh 00111y10 BrIsBnsITE O0IIIME YepTHI Pabora c rep-6apHbIM
l'onocemeHHbIe. rOJIOCEMEHHBIX. Pacce-neHne | Xxa-pakTepucTUKy CTPOCHUS M Pa3BUTHS CEMEHHBIX | MaTe-pUalioM
Ponp rOJIOCEMEHHBIX 110 rojioce-MeHHbIX pactennii.OcBauBaTh MPUEMBI

TOJIOCCMCHHBIX B
IKOCHCTEME TalTru
Jp. 4. «Ctpoenue
MOOEroB XBOMHBIX
pacTeHuin»

JI/p 5.«Ctpoenue
MYKCKUX,
YKEHCKHUX IIUIIEK U
CEMSH COCHEI

MOBEPXHOCTU 3€MJIH.
OO0pa3oBaHue ceMsH Kak
CBUJIETENBCTBO 00-JIee
BBICOKOT'O YPOBHS Pa3BUTHS
TOJIOCEMEH-HBIX T10
CPaBHEHHIO CO CTIOPOBHIMHU.
Oco0OeHHO-CTH CTPOEHHUS U
pa3BU-THUS TPEACTABUTEICH
Ky1acca XBouHbIe. ['0J10-

pacTeHuit

paboTHI C oTpe-AenuTeneM
pactenuii. CpaBHUBATh
CTPOEHHE CIIOPHI U CEMEHHU.
XapakTepru30BaTh MPOLIECCHI
pa3-MHOKEHUS U pa3BUTUS
rOJI0CEMEH-
HbIX.IIporao3upoBars
MIOCJIEZICTBHS HEPA-IIMOHAIBHON
JIeSITEJIbHOCTH YeJIOBEKa IS




OOBIKHOBEHHOI

CEMEHHBIE Ha TEPPUTO-PUH
Poccun. Ux 3Haue-uue B
MPUPOJIE U )KU3HU YeJIOBEKa

KA3HU
rojioceMeHHbIX.cronp30BaTh
MH(OPMAIIMOHHBIC PECYPCHI IS
MOATOTOBKH IPE3EHTa-LINU
MPOEKTa O 3HAYECHUH XBOMHBIX
necoB Poccun

Otnen
[TokpeITOCEMEHHBIE
, i LIBeTKOBBIE.
Ponb
MTOKPBITOCEMEHHBIX
B Pa3BUTHH

3eMIIe IS

JI/p 6. «lIpusnaku
OJIHOJIOJIBHBIX U
JIBY IOJIbHBIX
pacTeHuin»

OO01ast XapakTepuCTH-Ka.
CewmeiicTBa: Po3onBeTHEbIE,
MOoOTBITBKOBEIC,
KpecrouserHsie,
ITacnénosrlie, Ci10KHO-
nuBeTHbIe. OTINYHNTEI-HEBIE
IIPU3HAKU CEMENCTB.
3HaYCHHE B IPUPOC
JKM3HH Yeji-BeKa.
CelbCKOX035IMCTBEHHEIC
KYJIBTYpbI

N3yuuTh 0011y10
XapaKTePUCTHUKY ce-
MENCTB Ki1acca JIBy-
JOJIbHBIE.

Bb1iensaTe OCHOBHBIE IPU3HAKU
KJjac-ca JIBynosibHbIe.
OnuceiBaTh OTINYUTEIbHBIE
MIPU3HA-KU CEMENCTB KJacca.
Pacnio3naBate npeacraBuTenen
C-MEHCTB Ha PUCYHKaX,
repOapHbIX Ma-TepUaax,
HaTypaJbHbBIX
oObekTax.[IpumeHsaTh IpuEMBI
paboTBhI ¢ onpe-aenuTenemM
pacrenuii. Ucnonb30Bath
MH(pOPMAaLMOHHbIE PECypChI IS
MIOATOTOBKH MPE3EHTa-1IUH
IIPOEKTA O POJIM PACTEHUH Kiac-
ca J[By10J1bHBIE B IPUPOJIE U
JKU3HU YEJI0BEKa

Pab6ota ¢ repbapHbIM
MaTepraIoM




CeMeiicTBa KJ1acca
OIHONOJIbHEIE

OO01m1ast xapaKTepUCTHKA.
CewmeiicTBa: JInneiHele,
Jlyxoseie, 3naku. Ot-
JUYUTEIbHBIC TPU3HAKH.
3HaueHue B IpUpoe

N3yuuTh 00111y10
Xa-pPaKTEPUCTHKY
Cce-MEICTB Kjlacca
OHO-NOJILHEIE. .

BreiaenaTe npuzHaku Kiacca
OnHo-nonbHbIE. OnIpeaesaTh
MIPU3HAKY JCJICHUSI KIacCOB
JBynonbsHbie 1 OJIHO0Ib-HBIE
Ha ceMeiicTBa. ONUCHIBaThH
XapaKTEpHbBIC YEPThI CE-MEUCTB
Kjacca
OnuononbHbIe. I [puMeHsITH
pUEMBI pabOTHI C OIIpe-
JIeTUTENIEM
pacrenunii.[IpuBouTE IPUMEPHI
OXpaHSEMbIX BUJIOB.
Hcnons3oBars
nH(OPMALIMOHHBIE PECYPCHI IS
MOATOTOBKH MPE3eHTa-IIUN
MPOEKTa O MPAKTUYECKOM HUC-
II0JIb30BAHUH PACTECHUMN
cemerictBa OHOOONBHEIE, O
3HAYCHUH 371aKOB JIJIS JKMBBIX
OpraHu3MOB

Pabota ¢ rep-6apHbIM
Mare-pruajioMm

KupoTHEIC — HOTpe6I/ITCJ'II/I OpraHu4€eCKOIro BCIICCTBA

OOm1as xapakrepu-
CTHKa MOJApCTBa

Cpena obutanus, BHEII-
Hee cTpoeHue. Ctpoe-Hue

IIpocreiinue. U JKU3HEAEATEeNb-HOCTh
JlaGoparopHast paboTa | capKOJOBBIX Ha IIpUMepe
7. amMEOBI-TIpO-Tesl.

«CtpoeHnue u
NepeIBU-KEHHE
UH(DY30pUU-TY-

Pa3noobpasue cap-
konoBbIx Cpena
o0OuTaHusl, CTPOE-HUE U

Jatb ob6myro
XapaKTe-PUCTUKY
IIpocreii-mumM, Ha
npumepe Tu-ma
CapkonoxryTu-
koBble. Ha mpumepe
IBIJIEHBI 3€JIEHOU
MI0Ka3aTh

1

BbIsBIATE XapakTepHbIE
MPU3HAKK OJLIAPCTBA
[Ipocreiimue, nnu Ox-
HOKJIETOYHbIE, THIIA
CapkosioBbI€ U
KT'YTHKOHOCIBI.Pacrio3HaBarth
IIpeICTaBUTENEN Kilac-ca
Capko1oBbIE HA MUKpOIIpEIa-

Mukpockorn

1 (poBoOH,
MUKpOIpena-paTsl
(ame0a, aBrIICHA
3esieHas, uHpy3opus
Tydenbka)




(benbkm»

8. «CpaBHuTEIbHAS
XapaKTepUCTHKA
OJTHOKJIETOYHBIX
OpPTraHU3MOB»

NepeIBUKEHUE Ha
IIpUMepe BIJICHBI 3€M1¢E-
HOM. XapakTep NUTAHUS,
€ro 3aBUCHUMOCTb OT
ycinoBuii cpenpl. [pixa-
HUE, BBIJICJIEHUE U pa3-
MHOxeHue. Couetanue
MPU3HAKOB )KUBOTHOTO U
pacTeHus y 3BIJIEHbI
3enénoi. PasHooOpasue
KT'YTUKOHOCLIEB

B3aUMOCBSI3b CTpOE-
HUS U XapakTepa
MU-TaHUA OT
YCJIOBUM
OKpYXKaroIlein
Cpensl

parax, pucyHkKax,
(dboTorpadusx.Y craHaBIUBAThH
B3aUMOCBSI3b CTPOC-HUS U
(GyHKIMIA opraHu3Ma Ha Tpu-
Mepe aMEOBI-IIPOTES.
OO0OCHOBBIBATH POJIb
MPOCTEUIIINX B
IKOCHCTEMAxX Y MEHUE paboTaTh ¢
71a00paTOpPHBIM 000y IOBaHHEM,
YBEIUYUATEIBHBIMUA IPUOOPaMHU.

Tun Kumeyno-
nosioctHble. CTpoeHue
U JKH3He-
JeSITeTbHOCTD

OO01ue YepThl cTpoe-
Hus. ['njapa — oauHOY-
HbIi onut. Cpena oou-
TaHUsI, BHEIIIHEE U BHY-
TPEHHEE CTPOCHHUE.
Oco0EHHOCTH KU3HEIE-
ATEIILHOCTH, YPOBEHb
OpraHu3aIiu B CpaBHE-
HUU C TPOCTEUITUMU

W3yuuth cTpoeHue
u
KU3ZHEJEATEIIbHOCTD
KHIIIEYHOTIOJIOCTHBI
X Ha IpuMepe
THJIPBI, BBIJICITHATH
OCHOBHBIE YEPTHI
YCIIOKHEHHS
OpTraHHU3aINH 110
CpaBHEHHIO C TIPO-

OnuchIBaTh OCHOBHBIE NTPU3HAKU
MOJaPCTBA

MHuoroxkiierounsie. Ha3piBaTh
MIPEACTABUTENEH TUIIA KU-
IIEYHOIOJIOCTHBIX. BoIensaTe
oO0111e YepThl CTPOCHHUS.
OOBSCHATH HAa IPUMEPE HATTUUHE
JIy-4€BOM CUMMETPUU Y
KHUIIEYHOIO-JIOCTHBIX.
XapakTepru30BaTh MPU3HAKU

Mukpockorn

U pPOBOIA,
MHUKpOIIpena-parsl.
(BHy-TpeHHEE
CTPOCHHE THIPHI)

CTEUIIIUMHU. 0oJiee CI0KHOM OpraHu3aIuu B
CPaBHEHUH C IPOCTEUILINMHU
Twun KonpyaTele ye- Mecta oburtanus, cTpoe- N3yuute PacnioznaBaths npencraBuresnen Muxkpockorn
pBH. HUE U )KU3HEIEITENb- 0COOEHHOCTH KJIac-ca Ha PUCYHKaXx, uudpoBoi,

HOCTb CUCTEM
BHYTPEHHUX OP-TaHOB.
YpoBHHU OpraHu-3alMu
OpraHOB YYBCTB
CBOOOTHOXKHUBYIITHX
KOJIbYaThIX YEpBEU U Ia-
Pa3sUTUYECKUX KPYTIIBIX
yepBer

YCIIO)KHEHHS B
CTPOCHHHU KOJIbya-
TBIX uepBel Kak 60-
aee
BBICOKOOPTaHH30-
BAHHOW I'PYIIIIBI IO
CPaBHEHHUIO C
IUIOCKH-MH U

¢dororpadusx. XapakTepu3zoBarb
YepTHl YCIOKHE-HHSI CTPOCHHS
CHCTEM BHYTPEHHUX
opranoB.POpMyJIMPOBATH BBIBOJ
00 ypOBHE CTPOCHHUS OPTaHOB
9yBCTB

nabopaTop-Hoe
o0opy0-BaHuE. DJeK-
TPOHHBIE Ta0-TTUIIBI




JlaGopatopHnas pabora 9.

KpYyIJIBIMU 4ep-

«Bneminee ctpoeHune BSMU.
JIOXKJIEBOTO YEpBs, €TO
nepeBKEHUE, pa3apa-
KUMOCTBY.
JlaGopaTtopHnas padora 10
(110 YCMOTpEHHUIO yuu-
TEJIs)
«BHyTpeHHEee cTpoeHue
JIO’KJIEBOTO YEPBSI.
9 | Tun Mommocku Cpena oburanusi, BHEI- N3yuutsb Paznuuats u onpenenars ABy- [udposoii
HEe CTPOCHHUE Ha MPUMe- | OCOOEHHOCTH CTBOPYATHIX MOJITIOCKOB Ha MUKPOCKOII,
pe 6e33yoku. CTpoeHHE U | CTPOCHHS Ki1acca pUCYH-Kax, poTorpadusx, naboparop-Hoe
GYHKIIUM cUCTEM BHY- JIBycTBOpUaThIe HaTypalbHBIX o0opyno-BaHHe.
TpeHHUX opranoB. Oco- MOJI-JIFOCKH 00bekTax.O0bACHATh Butax-neie npenapa-
OCHHOCTHU Pa3MHOXKECHHS B3aMMOCBS3b 00pa3a KU3HU U ThI, KOJUICKIIHH
u paszsutus. Poib B ipu- 0COOEHHOCTEHN CTPOEHUS PAKOBHMH MOJUIFOCKOB.
poJie ¥ 3HaUeHue s JIBYCTBOPYATBIX DNEeKTPOHHBIE
YEJI0BEeKa. MOJUIFOCKOB. XapaKTeprU30BaTh Ta0JINLIBI
JlaboparopHas pabdota 11. YepThI IPUCTIOCOO-TEHHOCTH
«BnemHee cTpoeHue pa- MOJUTIOCKOB K CpeJie 00U-TaHuUs.
KOBHUH ITPECHOBOHBIX U ®opMyIHpoBaTh BHIBOJI O POJIU
MOPCKHUX MOJUTIOCKOB) JIBY-CTBOPYATHIX MOJUTFOCKOB B
BOJIHBIX
9KOCHCTEMAX, B KU3HU
YeJIoBeKa. Y CTaHaBJIMBATh
CXOJICTBO W Pa3INuus B
CTPOEHUU PAKOBHH
MoJLTIOCcKOB.Co0uTI01aTh
npaBuia paboThl B KaOU-HETE,
oOpaiiieHus ¢ 1abopaTOpHBIM
o0opyaoBaHHEM
10 | Tun Ynenucronorue. | OOImas XxapakTepucTH-Ka, | BBISBUTH OCHOBHBIE BhIsSBIATH XapakTepHbIE ["epOapHbIif MaTepuan




Kinacc Hacexomble 0COOEHHOCTH BHEII-HETO | XapaKTepHbIE MIPU3HAKH HACEKOMBIX, — CTpPOEHUE Ha-
cTpoeHus. PasHo-o0paszue | mpusHa-ku OIMCHIBATh UX IIPH BbI- CEKOMOTO, TUIIbI
POTOBBIX Opra-HOB. HACEKOMBIX. MOJTHEHUH JIab0OPaTOPHOU pa3BUTHSL.
Crpoenue u pyHKIUU W3y4uTh TUIIBI pa0oThl. Y cTaHAaBIMBATh
CUCTEM BHY-TPEHHUX pa3BU-TUSA B3alMOCBSI3b BHY-TPEHHETO
opraHoB. Pa3-MHO)KEHHE. | HACEKOMBIX CTPOEHHMS U ITPOLIECCOB
Pa3BuTHe ¢ HENOIHBIM KU3HEJEATEIIbHOCTH
npeBpanieHueM. ['pynbl HacekoMmbix.Habmonars,
HaceKkoMbIX. Pa3Butue ¢ (buKcupoBaTh pe3yabTa-Thl
IIOJIHBIM IIPEBPALLEHU-EM. HaOJr0/1eHui, nenaTh
['pynnst HacexkombIx. Poinb BbIBO/1b1. COOIIOAATH MTpaBHIia
KQKIOU CTaJlMH Pa3BUTUSA paboThl B KaOu-HeTe,
HaCEKOMBIX oOparmieHus ¢ 1ab0paTOPHBIM
JlaGopaTopHas pabora 12. 000pyI0BaHUEM.
«BHemHee cTpoeHue XapakTepu3oBaTh THUIIbI
HAcEKOMOT0» pa3BUTHUS Ha-CEKOMBIX.
OOBACHATH MPUHLIMIIBI
Kiaccuduka-muu
HaCEKOMBIX. Y CTAHABJIMBATh
CUCTEMATUYECKYO
MIPUHA/IIEKHOCTD
HACEKOMBIX. BBIABIIATE pasnuuus
B Pa3BUTUHU Ha-CEKOMBIX C
IIOJIHBIM U HETIOJIHBIM
MIpEeBPALLIEHUEM
11 |. Ocob6enHoctu BHemHero | M3yunth XapakTepu30BaTh OCOOCHHOCTH | BriakHble mpenapatsbl
Tun Xopaoseie. CTPOCHUs, CBA3aHHBIE C 0COOEHHOCTH BHEIIHETO CTPOCHHUS PbIO B «Pb10B1». Mo-n1€716 —
ITo3BOHOUHBIE oOuTaHuEM B BHEIIHETO CBSI3U CO Cpeoi OOUTaHus. CKe-JIET PHIObI
xuBoTHbIe. Hankmace | Boge.Ctpoenue u CTPOCHHS, OcBauBaTh IpUEMBI pabOTHI C

PEIOBI.

(YHKIMN KOHEYHOCTEH.
Opranbl 60KOBOW JIMHUH,
OpraHsbl CiIyXa,
paBHOBecus. OnopHo-

CBSI3aHHBIC C OOHTa-
HHUEM B BOJIC

OIpe-/IeUTeNeM
JKUBOTHBIX. BEIIBIIATE YCPThHL
MPUCIIOCOOTIEHHO-CTH
BHYTPEHHET0 CTPOEHHSI phIO K




JBUTATENbHAS CHCTEMA.
Ckerner Henap-HbIX U
MApHBIX [JIABHU-KOB.
Ckeer royoBbl, CKeNeT
xabp. OcobeH-HOCTH
CTpoeHUS U PYHK-LIUH
CUCTEM BHYTPCHHHX
opraHoB. Ueptsl Oonee
BBICOKOT'O YPOBHS Opra-
HU3ALUU PHIO 10 CpaB-
HEHHIO C JIAHIICTHUKOM.
JlaGopaTtopHnas pabota
«BHenHee cTpoeHue u
0COOCHHOCTH TepeIBU-
xeHus poos JI/p 13.
«BuyTtpenHee crpoenue
PBIOBD»

obutanuio B Boje. Habmonare u
OITUCHIBATH BHELIHEE CTPOCHUE U
0COOEHHOCTH TIepeIBU-KEHUS
PBIO B XOJI€ BHIITOJIHEHUS JIa-
Ooparoproii padoTel. CobmoaaTh
IpaBuJIa MOBEJCHUS B KaOMHETE,
oOparieHus ¢ 1abopaTop-HbIM
000pyI0BaHUEM.
VYcraHaBiMBaTh B3aMMOCBS3b
CTpOE-HUS OTIEIBHBIX YacTel
CKeJIeTa PbI0 U UX PYHKIIHI.
BBISBIATE XapakTepHbIE YePTHI
CTPOCHHS CUCTEM BHYTPEHHHX
opra-HoB.CpaBHUBATh
0COOEHHOCTH CTPOCHHUS U
(bYHKIMI BHYTPEHHHX OPTaHOB
PBIO U JTaHLIETHHKA.
XapaxkTepu30BaTh YEPTHI
YCIIO’KHE-HUSI OpPraHU3alMK pbI0

12 |. XapakTepHble YepTh N3yunTh 4epThl YcTaHaBiIMBaTh B3aUMOCBS3b Brnaxnele npenapatsl
Knacc 3eMHOBOJIHBIE | CTPOCHUS CHCTEM BHY- CTpOE-HUS CUCTEM CTpOE-HHSI OPTAaHOB M CUCTEM «3eMHOBO/I-HBIE»
TPEHHUX OPI'aHOB 3eM- BHYTPEH-HUX OpraHoB ¢ UX QYHKIUAMHU U
HOBOJIHBIX TI0 CpaBHe- OpraHOB 3eMHO- cpenoit oonranus. CpaBHUBATh,
HUIO C KOCTHBIMH pbIOa- BOJIHBIX 110 CpaBHE- 00001mate nHpopMa-1HIo 0
Mu. CXOJICTBO CTPOCHUS HUIO C KOCTHBIMH CTPOCHUH BHYTPEHHHX Opra-HOB
BHYTPEHHUX OPraHOB pbIOaMu am@uOuit u psIO, AeaaTh BHIBO-
3€MHOBOJIHBIX M PBIO 161, OnpeiensiTh YepThl Oosee
BBICOKOM OpraHu3aluu
3€MHOBOJIHBIX IO CPaB-HEHHIO C
pbidamMu
13 |. CxoACTBO M paznnuus N3yunTh 4epThl VYcraHaBnuBaTh B3aMMOCBSI3b Bitaxxuble npenapatbl
Knace CTPOEHUS CCTEM BHY- CTpOE-HUS CUCTEM CTpoe-HHsI BHYyTpEeHHHUX opraHoB | «IIpecmbi-karommecs»
MIPECMBIKAFOIITUECS. . TPEHHUX OPTaHOB Ipe- BHYTPEH-HUX Y CHCTEM OPTaHOB PENTHINH, UX




CMBIKAKIIIUXCS U 3€EMHO-
BOJHBIX. UepThl NpH-
CIIOCOOJIEHHOCTH

OpraHoB IIPECMBbI-
KaIOLIUXCs 110 CpaB-
HEHHIO C

GbyHKIUH U cpebl
oO0uTaHu. BRIABIATE 4epTh
0oJiee BBICOKOW Op-TaHU3aluu

IIPECMBIKAIOIIUXCS K 36MHOBO/IHBIMH. IIPECMBIKAIOIIUXCSI 110
JKU3HM Ha cyue. Pa3z- CPaBHEHHUIO C
MHOKEHUE U Pa3BUTHE. 36MHOBOJHBIMU. XapaKTepU30BaT
3aBUCHUMOCTb T'OI0BOTO b IIPOLIECCHI pa3-
YKU3HEHHOT'O LIUKJIA OT MHOKEHUS U Pa3BUTHS
TEMIIEpaTyPHBIX YCI0-BUI JICTEHBILIEH Y
IIPECMBIKAIOIINXCS.
Hcnons3oBarts
UH(pOPMAaLIMOHHbIE PECYpPChI IS
[IOATOTOBKHU MPE3EHTa-1IUH
IIPOEKTA O F'OJI0BOM JKU3HEHHOM
IUKJIE PENITHUIIHIA, 3a00TE O
IIOTOMCTBE
14 B3anMocBs3b BHEIIHETO N3yunts XapaxtepuszoBatb ocooeHHocTy | Yyueno [1tu-usl,
Knacc IItnnsr. CTPOEHUS U MPUCIIOCO0- B3alMOCBS3b BHEIIHETO CTPOEHUS NTHIL B Ilepbs nTuLbl, MU-

JICHHOCTH NTHII K TIOJETY.
Tunsl nepbeB U uxX QyHK-
uuu. YepTel cXoacTBa U
pas3In4Msi MOKPOBOB IMTHII
U PENTHINAMN.
JlaGopatopHas paborta 14.
«BHenrHee ctpoeHue
ntuubl. CTpoeHue mne-
pbeB» 3meHenus
CTPOEHUS CKeJIeTa ITHUI] B
CBSI3H C
IpUCIOCOOIEHHOCTBIO K
nonéry. OcobeHHOCTH
CTPOEHUSI MYCKYJIaTyphl U
e€ dynkuun. [IpuanHe!

BHEIIHETO CTPOEHUs
"
MPUCTIOCOOIEHHOCT
Y IITUL K TTOJETY

CBSI3U C UX
MIPUCIIOCOOJIEHHOCTBIO K
1os1€Ty.OO0BSICHATH CTPOEHUE U
(GyHKIIMU TIe-pheBOT0 MOKPOBa
TeJla MTHIL. Y CTAHABJINBATh
YepThI CXOJICTBA M PA3TUIUS
TTOKPOBOB TITHI] U PEIITH-
nui.M3y4yaTe ¥ ONUMCHIBATH
0COOEHHOCTH BHEITHETO
CTPOEHHUSI ITUI] B XOJI€ BbI-
TMIOJIHEHUS 1abOopaTOPHOM
paboter.CoburoiaTh paBuiia
paboThl B kKabu-HeTe,
oOpariieHus ¢ 1ab0paTOpPHBIM
000pyTI0BaHUEM

KpoTpernapa-Thl
«Ileppst nTHI, CKENET
roJryos.




CpaCTaHusa OTACIIbHBIX
KOCTEH CcKeyeTa IITHUII.

«CtpoeHue ckenera nTu-
B

JlabopaTtopHast pabora 15.

15

Kiacc
MiekonuTaronue.

Oco0eHHOCTH CTPOCHUS
ONOPHO-/IBUTaTEIbHOM
CUCTEMBI. YpOBEHb Opra-
HU3aLUA HEPBHOM CHU-
CTEMBI 110 CPAaBHEHUIO C
JIPYTMMH [T03BOHOYHBI-
MU. XapaKkTepHbIE YEPThI
CTPOEHHsI UILEBAPH-
TEJIBbHON CUCTEMBI KO-
IIBITHBIX U TPBI3yHOB.

VY Cl10)KHEHUE CTPOCHUS U
(GyHKIUI BHYTPEHHHUX
OpTraHoB.

((CTpOCHI/IC CKECJICTa
MIJICKOIITUTAIOIN X

JlaboparopHas pabota 16.

N3yuuTh ckener u
BHYTpEHHEE
CTpOCHHE
MJIEKOTTUTAIOIINX

OnwuceIBaTh XapakTepHbIC
0COOEHHO-CTH CTPOCHUS U
(hyHKIMI o1op-HO-
JIBUTATEIILHOW CUCTEMBI,
UCTIOJIb-3Ys IPUMEPHI KUBOTHBIX
pasHBIX cpen
obutanus.ITpoBouThH
HaOIOAeHNS 1 PUKCHPO-BATh UX
pe3yabTaThl B XOJIC BBIIOJIHE-
HUSI TaOOpaTOPHOU

paboTbl. XapaKTepr30BaTh
OCOOEHHOCTH CTPOEHHUS CUCTEM
BHYTPCHHUX Opra-HOB
MJIEKOTTUTAIOIIUX IO CPAaBHEHHUIO
c

penTUIHSIMA. APTYMEHTHPOBATh
BBIBO/IbI O IIPO-TPECCUBHOM
Pa3BUTHH MIIEKOITUTAIO-
mmx.Co0umo1aTh MpaBuiIa
paboThl B kKabu-HeTe,
oOparteHus ¢ 1abopaTOPHBIM
o0opyioBaHUEM

Bnaxxnsle npenaparsl
«Kpomuk», ckener
MJIE-KOIIUTAIOLIETO

baktepuu, rpu0bl — pa3pyInTeId OpraHuuecKoro BemecTsa. Jinmaiuuku

16 | CrpoeHue u

| BakTepuu: crpoeHue 1

| XapakrepusoBathb

[ 2

| OnmchiBaTh pasHOOGpasHbIE

PaCCManI/IBa-HI/IC




KHU3HEIESATEIbHOCTD KHU3HEeIeATeIbHOCTh. bakT | ocobeHHOCTH (opMbI OaKTEepHATIBHBIX KJIETOK | OaKTepuid Ha TOTOBBIX
Oaktepuil. 3HaUeHHE | €pUH — MPUMHUTHB- CTpOe-HUs Ha PUCYHKE MHKpOIIpeTna-parax ¢
OakTepHii B IpUPOAE | HBIE OJHOKJIETOUHBIC Op- | OaKkTepui. yueOHuKa.PaznuuaTs MOHATHS: UC-TIOJIb30BaHUEM
Y JKU3HH YeJIOBeKa ranu3msbl. CTpoeHue Oak- «aBTOTPO(]BI», «reTepoTpodbI», | MHKPOCKOIIA.

Tepuid. PasmHoxenue. «TPOKAPHOTHD), «IYKAPUOTHD».

OakTepuil 1eneHneM XapaxkTepu30BaTh MPOLIECCHI

KJIeTKH HajaBoe. bakre- KHU3HE-JeSITeIbHOCTH OaKTEPHH

pHHM KaK camasi JPeBHsIS Kak npoka-puot.CpaBHUBATH U

rpyIIa OpraHu3MOB. OLIEHUBATh POJIb OaKTe-pPHii-

[poueccrl xu3HEACA- aBTOTPO(OB U OaKTEepHii-TeTepo-

TEJIBHOCTH OAKTEPHIA. TpodoB B pupoeyY MEHUE

[Tonsitue 06 aBTOTpOdax paboTath ¢ 1abopaTOPHBIM

U reteporpodax, mpoxa- 000pyI0BaHUEM,

pPHOTaxX U yKapuoTax YBEIMYHUTEIbHBIMU IPHOOPAMH.

17 | I'puGs1. OOmas MHuoroo0pasue u 3Haue- | XapakTepu3oBaTh [loppaznenars nuIAno4YHbIE I'oToBUTH MU-
XapaKTepUCTHKA. Hue rpu6oB. CTpoeHue CTpOEHUE IpuObl HA TUIACTUHYATHIE U Kpolipenapar
Mmoroobpasue HUISTIOYHBIX TPHOOB. HUISTIOYHBIX TpyOuatsie. ONUCHIBaTh KYJIbTYpBI
rproOB. [1necueBbie TpHUOBI, UX rprOOoB. CTPOCHHE TIECHEBBIX TPHOOB 1O | Apoxokeid.13y4yars

HCIIOJIb30Ba-HUE B
3/1paBOOXPaHEHUN
(aHTUOMOTHUK MEHUIUII-
1uH). OTHOKJIETOUHbIE
rpubbl — npoxoku. Nx
MCII0JIb30BaHUE B XJIe-
OoTeueHnH U UBOBape-
HuK. Che100HbIE U s710-
BUThIe rpulkl. [IpaBuiia
cbopa u ynorpebaeHus
rpu6oB B numy. [lapaszu-
TU4eckue rpuosl. Ponb
rpubOB B IPUPOJE U
YKU3HU 4EJI0BEKA

pucyHky yueOHuKa. OOBSICHITh
TEPMHUHBI KAHTUOMOTUK)» U
«neHUIIUINHY . Pacrio3HaBaTh
CheIOOHBIE U ATOBU-THIE TPHOBI
Ha TabIHIaxX U PUCYHKaAX
ydeOHUKa. Y4acTBOBATh B
COBMECTHOM 00CYKJe-HUH
npaBuiI cOOpa U UCTIONB30BAHUS
rpr6oB.O0BSACHATH 3HAUEHNE
rpuOOB JJIs Ye-JIOBEKa U st
TIPUPOJIBI

TIJIECHEBBIE TPUOBI MO
MUKPOCKO-TIOM TIPU
Ma-JIOM YBeJIH-UYECHUN
Ha TO-TOBBIX
n\MHKpompena-
paTax.2JIeKTpOH-HbIe
TaOJINIIBI U TJIAKATHI.




BBenenue — 2 4
P.1. HacnenctBeHHOCTD, cpeia u 00pa3 ku3HU — GaKTOPBI 310POBhS — 6 94

P.2. IlenocTHOCTH OpraH3Ma YeJI0BEeKa — OCHOBA €0 KU3HEAESITeIIbHOCTH — 7 Y.

Tematuueckoe IJIAaHUPOBAHUC B 8 KJ1acce

P.3. OnopHo-aBurarenbHas cucrema. uznueckoe 310poBbe — 7 4.

P. 4. Cucremsl xu3HeobecnieueHus. PopMUpOBaHUE KYIbTYPHI 310pPOBbs — 28 4
P.5. PenpoaykTrBHAsI cUCTEMA U 3JJ0pOBbE — 3 4.
P.6. CucreMsl peryisiiuu ;Kku3HeAes I TeTbHOCTH — 7 4.
P.7. CBsa3p opranusma c okpyxatouiei cpenoii. CeHcopHble cucTeMbl — 6 4.
Oo6obuienne — 1 4.

Ne | Tema Copnepxanue IleneBas yctanoBka | Konnu | OcHOBHBIE BUJIBI fesiTeNbHOCTH | Mcnonb3oBaHue

1/ ypoka €CTBO | OOyYarommxcs Ha YPOKe/BHEY- o0opoToBaHus

I 4acoB | pOUYHOM 3aHSATHH

PacTenus — mpou3BOAUTENIN OPTaHMYECKOTO BEIIECTBA

1 | Knerka — CrpoeHue opranusma W3yuuts ctpoenue, | 1 Ha3piBaTh OCHOBHBIE YacTH Mukpockon
CTPYKTYpHas 4eJoBeKa: KJIeTKH, TKa-HH, XMUMHUYECKHH COCTaB kjeTku. OnuchIBaTh QyHKIMU UG pOBO,
eIMHUIA OpTaHbl, CHCTEMBI OPTaHOB. KJIETKH TaK k€ Ipo- opranous1oB. OOBSCHATH MUKpOIIperna-paThl,
opraHusma Mertonbl U3yde-HUs )KUBBIX | 11€CCHI HOHATHE «(PEPMEHT». na0o-paTopHoe

OpraHWU3MOB: HAOJIIOICHHE,
U3Mepe-HUe, IKCIIEPUMEHT.
JlaGopaTtopHas pabora 1
«/[leiicTBue pepmenTa
KaTasa3bl Ha IEPOKCU]]
BOZOPOI»

KHN3HCACATCIIb-
HOCTH

Paznuuats nporecc pocra u
npouecc pa3BuThs. OnuceIBaTh
MIPOLIECC IETICHUS KIETKH.
BoImonssaTe 1abopaTtopHbIi
OIIBIT, HA-OJIFOIATh
MIPOUCXOJAIINE SBJICHUS,
(uKcUpOBaTh pe3yJbTaThI
HaOtoAe-Hus, JeNaTh
BBIBOIBL. COOTIOIaTh TTpaBUiIa
paboThI B KaOu-HeTe,
oOpariieHus ¢ 1abopaToOpHbIM

o0opyioBa-HUE




o0opyaoBaHuEM

KoMmoneHTsl
opraHusma
4yeJI0BeKa.

CtpoeHue opranusma
YeNoBeKa: KIETKHU, TKa-HH,
OpraHbl, CHCTEMbI OPTaHOB.
MeTo/1bl U3y4e-HUS JKUBBIX
OpraHU3MOB: HaOJIIOJCHHE,
U3Mepe-HHue, IKCIIEPUMEHT.
JlaGopaTtopHas pabora 2.
«KJIeTKu 1 TKaHu 1ojg
MUKPOCKOTIOM)

O000muUTL U
yIIyOuTh 3HAHUS
YYaIIUXCsl O pa3HbIX
BHIAX U TH-IIOB
TKaHEH yeJIoBeKa

OnpenensTh MOHATHUS: «TKAHDBY,
«CH-HATICY,
«Hepornus».Ha3plBaTh TUIIBI 1
BH/IbI TKAHEW TI0-3BOHOYHBIX
KUBOTHBIX.Pa3nnyars paszuele
BH/IbI U TUTIBI TKA-HEH.
OnuceiBaTh 0COOEHHOCTH TKa-
Heil pa3ubix TunoB. CobroaTh
paBuiia OOpaIeHus C
MukKpockonom.CpaBHUBATh
WUTIOCTPAINK B YYeOHU-KE C
HATYpaJIbHBIMHU

o0BbekTaMu. BEIOTHATH
HaOJII0/IEHUE C [TIOMOIIBIO
MUKPOCKOIIA, ONKCHIBATh
pe3ynbTathl. Co0II01aTh
npaBuja paboThl B KaOHU-HETE,
oOpailieHus ¢ 1abopaTOpHBIM
o0opyaoBaHHEM

Muxkpockorn

U poBOIA,
MUKpOTpena-paTsl
TKaHeu

O6miee crpoeHue
ckenera. OceBoit
CKeJeT

Crpoenue, cocTas
Y COeUHE-HUE
kocreil. Jlabo-
paTtopHas padora 3.
«CTpoeHue KocT-
HOW TKaHW»
JIaGopartopHas pa-
6ora 4. «CocraB
KOCTEN»

Ornopa u 1BUKEHUE.
OnopHo-BUTaTenbHas
cucreMa. MeTonbl nzyde-Hus
KHUBBIX OPTraHU3MOB!
Ha0JII0/IeHue, U3Mepe-Hue,
skcnepuMeHT. Ckener
rOJIOBBI U TYJIO-BHUIIIA.
CkeneTr KOHEYHO-
creil.CTpoeHue cKeneTa nosi-
COB KOHEYHOCTEH, BEpX-HEN
Y HI)KHEN KOHEYHO-CTEH.
Ckener
KoHeuHOCTeHCTpoeHne

N3yuuts cTpoeHue,
COCTaB U THIIBI
COEIU-HEHUSI
kocren. M3yuuts
CTpOEHHE U
0COOEHHOCTH
CKEJIeTa roJIOBBI U
TyJIOBUIIIA

a3bIBaTh YaCTH CKEJICTA.
OnuceiBath GpyHKIUN
ckenera.OnuchIBaTh CTPOCHUE
TpyO4aThIX KO-CTEH U CTPOCHHE
cycraBa.PackpbIiBaTh 3HaU€HUE
HAJKOCTHUIIbI, XPsIIIa,
CyCTaBHOM CYMKH, Ty04aToro
BEIIECTBA, KOCTHOMO3IOBOM
IOJIO-CTH, JKEITOr0 KOCTHOTO
Mo3ra. OOBSICHATH 3HAUCHHUE
COCTaBHBIX KOMIIOHEHTOB
KOCTHOM TKaHU.BBITIOIHATE
71a00paTOPHBIE OTIBITHI,

Pabora ¢ my-nsxom
«Cxke-Jer yenose-
Ka» DJIEKTPOHHBIE
TaOIUIIBI U TTAKATHI




CKeJleTa Mosi-COB
KOHEYHOCTEH, BepX-HeHl U
HWKHEN KOHEUHO-cTe. JI.P.
5. «MccnenoBanue cTpoeHus
MJICYEBOTO MOSACA»

¢ukcupoBaTh. ONKCHIBATD C
MOMOUIBIO WJUTKOCTPA-IIUU B
yueOHUKE CTPOCHUE
yepena.Ha3piBath 0T1€71bI
II03BOHOYHUKA U YaCTHU
1o3BOHKA.PackpbiBaTh 3HaUCHUE
yacTel mo-38oHKa. OOBACHITH
CBSI3b MEXY CTPOCHHEM U
(GYHKIIUSIMU TIO3BOHOYHHKA,
rpyn-

HOM KjeTKH. Ha3pIBaTh yacTu
CBOOOIHBIX KOHEY-HOCTEH U
IIOSICOB

KoHeyHocTeH. OIMMCHIBATh C
MIOMOIIBIO WJLTKOCTpa-LUNA B
y4eOHHKE CTPOCHHE CKeleTa
KOHe4YHOCTel. PackpriBaTh
IPUYMHY Pa3Iudusi B CTPOCHUU
M0sICa HUKHUX KOHEYHO-CTEH y
MY>KUMH U KEHUIUH.BBISBIATH
0COOEHHOCTH CTPOEHHUS CKeJleTa
KOHEYHOCTEH B X0J1€ HAOIII0-
JICHUsI HaTyPaAJIbHBIX O0BEKTOB

MpiieuHas
cucrema. CtpoeHue
U QYHKLUHU MBIIIL.
Pabora MpIIn

Ornopa u IBUKEHUE.
OrnopHo-aBUTATETBHAS
cuctema. MeTo bl U3y4eHUS
JKUBBIX OPTaHU3MOB:
HaOII0/IeHUE, U3MEpPEHNE,

PackpeITh cBA3B
byHKIMH U
CTPOEHHUS, a TAKKE
pa3IMYHl MEXITY
ITIAAKUMH U

PackpbIBaTh CBA3b PYHKIIUU U
CTpO€-HHUS Ha IpUMepe
pa3InyMii MeXy TMIaJAKUMU U
CKEJICTHBIMHU MBIIIIAMH,
MUMHYECKUMH U KEBATEITbHBIMU

Mukpockorn

1 (poBoOH,
MUKpOIpena-paTsl
MBIIIEY-HON TKAHHU.
OJNEKTPOHHBIE

sKcriepuMeHT. [IpakTuueckasi | CKeIeTHBIMU MbImamMu.OnucsBaTh C tabnuubl. Hudposas
pabora: «M3yuyenue MBIIIIA-MH MTOMOLIBIO WILTIOCTpA-LIUi B nabopaTopus 1o
PacoJIOkKe-HUs MBI YEJI0BEKa. y4eOHHKE CTPOCHHE CKeNIeTHOW | GU3HO0NIO-THH (IaTUUK
TOJIOBBI» MBIIIIBIL. cHJIOMEp)

Crpoenue TpaHcmopT BelIecTB. N3yuuts Onpenensith NOHSATHSL: Mukpockon




CepJlIeyHO-
COCYIHMCTOM
CHUCTEMBI

BnyTtpeHnnss cpena op-
raHW3Ma, 3HaYeHUe e
nocrosiHcTBa. KpoBeHOCHas
U TuMpaTHYECKasi CHCTEMBI.
Kpogs. JIumpa. Metozs
U3YYCHUS KUBBIX
OpPTaHU3MOB: Ha-0JIIO/ICHNE,
U3MEPEHUE, IKCIICPUMEHT.
Jlaboparopnas pabota 6.
«CpaBHeHHE KPOBH YeJIOBEKA
C KPOBBIO JIATYIIKH

BHYTPEHHIOIO Cpey
opraHu3zma
YyeoBeKa, eé
CTPOCHHE, COCTAB U
byHKIMN.

«romMeocTas», «hOpMEeHHBIC
3JIEMEHTHI KPOBW», «ILIa3May,
«AHTHUTEHY, KAHTUTEIION.
OOBSCHATDH CBSI3b MEXITY
TKaHEBOH KHUJIKOCTHIO, UMD O
U TUIa3MON KPOBH B OpraHU3ME.
OnwuceiBaTh QyHKIMN
kpoBu.HasbiBaTh hyHKIMN
SPUTPOLUTOB, TPOMOOIUTOB,
nerkonuToB. ONKUChHIBATH BKJIA
PYCCKOM HayKH B pa3BUTHE
MeaUIMHBL. OTIHCHIBATS C
MIOMOULIBIO WJUIKOCTpa-LUN B
y4eOHHUKE IPoIecc CBEPTHIBA-
HUS KPOBH U (harommTos.
BrinonusaTte 1abopaTopHbie
HaOJII0-JIEHHSI C TOMOUIBIO
MUKpOCKOTIa, GPUKCUPOBATh
pe3yabTaThl HAOI0/1e-HUH,
nenathb BbIBoIbL. COOMIOAaTh
npaBmia paboThl B KaOU-HETE,
oOparieHus ¢ 1ab0paTOPHBIM
000pyI0BaHHEM

Mukpockon
nuudpoBoi,
MUKpOIpena-paTsl

JIBr>KEeHHE KPOBU
10 COCyJaM.

TpaHcnopT BeweCTs.
Kposenocnas u numda-
TUdeckas cucremsl. Kpo-
BSIHOE JaBJICHHE U ITYJIbC.
MeToab! U3y4eHHUs KUBBIX
OpraHWU3MOB: HAOJIIOICHHE,
U3MEpEHUEe, IKCIIEPUMEHT.
[TpakTrueckas padota
2.«Ompenenenue YCC,
CKOpPOCTH KPOBOTOKAY,

N3y4nTh NpUYMHBI
JBYOKEHUS] KPOBH 110
cocyAaM.

OnwuceIBaTh € MOMOLIBIO
WUTIOCTpa-1IIMK B yUeOHHUKE
CTPOEHHUE CEepALA U ITPOLECC
CEepACYHBIX

cokpaineHuii. CpaBHUBaTh BUIbI
KPOBEHOCHBIX CO-CYZOB MEXAY
co0oit.OnuchIBaTh CTPOCHUE
KpyTOB KpOBO-00palieHusl.
[TonumaTtsb paznuuue B
WCTI0JIh30Ba-HUH

[udposas
naboparopust 1o

¢buznono-run (IaTIuK
4CcoO)




3. «MccnenoBanue pe-
(JIEKTOPHOTO MTPUTOKA KPOBH
K MBIIIIAM, BKIIOYUBIITAMCS
B paboTy»

Jl/p 7. «Onpenenenue
MHUHYTHOT'O 00bEMa
KpOBOOOpaIieHus
KOCBEHHBIM METOJIOM B
MOKOE | mocie Gpusnueckon
Harpy3ku» M3mepenue
apTepUaTBbHOTO JIABJICHUSI.
Onpenenenue
CHCTOJINYECKOTO U
MUHYTHOT'O 00BEMOB KPOBHU
pacYeTHBIM METOIOM

MpUIIAraTeaIbHOr0 «apTepualb-
HBI» IPUMEHUTENBHO K BUAY
KpPOBH U K cOCyJlaM

Perynsauus
KPOBOOOpAIICHUS
[Ipenynpexnenue
3a00JIeBaHUM

cepana u CoCyaoB.

KposenocHas u numpa-
THYECKas CUCTEMBI. Bpen
TabakoKypeHusi. MeTobl
W3YUYEHUS KUBBIX
OpraHU3MOB: Ha-0JI0/ICHNE,
HU3MEpPEHHE, SKCTIEPUMEHT
[TpakTuueckas paborta 4.
«JlokazaTenbCTBO Bpena
Ta0aKOKYpEHUS

Uzyuuts paboty
cepana ot ¢pusmye-
CKUX Harpy3ok u
BIIMSTHUS
HEraTUBHBIX
¢dakTopoB
OKpY’Karo-11en
cpezsl

PackpbIBaTh MOHSATHS:
«TPEHUPOBOY-HBIHN 3D DHexT?,
«pyHKIHOHANbHAS TPO0ay,
«JIABSIIIAsT TIOBSI3KAY, OKTYT»
OOBACHATH BaXXHOCTb
cHCTeMaTH4e-CKUX (PU3NUECKUX
Harpy3oK il HOp-MaJbHOTO
cocTosiHus cepana.Paznuyars
MIPU3HAKU PA3IUYHBIX BU-JIOB
KpOBOTE€UYEHH . AHATU3UPOBATH
1 00001aTh HHPOP-MALIKIO O
MOBPEXKICHHUSIX OPTaHOB
KPOBEHOCHOM CHUCTEMBI U
MpuéMax OKa3aHMs MEePBOU
MIOMOIIY B X0J1€ MPOIOTKEHUS
paboTHI HaJl TOTOBBIM MIPOEKTOM
«Kypcbl nepBoit oMoy Juist
IIKOJIbHAKOBY

Hudposas
nabopaTopusi 1Mo

($hu3noI0-THH
(apTepuanb-HOTO
JlaBJie-HUS )




O06o06menne
Biustaue ¢uznue-
CKMX YIIPA)KHEHUU
Ha CepJIeYHO-COCY-
THMCTYIO CUCTEMY

VYKpeIIeHHue 310pOBbSI.
Bnusaue ¢puznyeckux
YIPa)KHEHUM Ha OPraHbl U
CUCTEMBI OPraHoB. MeTozbl
M3YYEHHUS] JKUBBIX
OpPraHU3MOB: Ha0JIIOJICHHUE,
U3MEpPEHUE, FIKCII-PUMEHT.
[TpakTuueckas pabdota 5.
«DyHKIMOHAIbHAS CEP-
JIEUHO-COCYTUCTast IPOOa»

Bocnuranue 6epex-
HOT'O OTHOIIICHHUS K
CBOEMY 3/I0POBBIO,
NPUBUTHE UHTEpECa
K U3YYCHUIO
npeaMeTa

PaznuuaTh NpU3HAKU pa3IuYHbIX
BU-/I0B
KpoBOTeueHU . ONUChIBaTh C
MOMOIIbIO WILTIOCTpa-1uil B
yueOHHKE MEpbI OKa3aHUs
NEepBOM OMOIIH B 3aBUCIMOCTH
OT BU/Ia

KpOBOTEUYEHHUSI. BBIMONHATH OMBIT
— OpaThb PyHKIIHO-HABHYIO
npo0y; GUKCUPOBATH pe-
3yJBTaThl; TIPOBOJUTH
BBIUMCIICHUS U JIeNIaTh OLIEHKY
COCTOSIHUS CepALa 10
pe3ynbratam ornbita.Coonoaarh
npaBuiIa paboThl B KaOH-HETE,
oOpareHus ¢ J1abopaTopHbIM
000pyI0BaHUEM.
AHanmM3upoBaTh U 000011aTh
WH(POP-MAIUIO O TIOBPEKICHUIX
OpPraHOB KPOBEHOCHOH CHCTEMBbI
U NpuéMax OKa3aHHUs IEpBON
HIOMOIIU B X0/JI€ MPOJOKEHUS
paboTHI HaJl TOTOBBIM IIPOEKTOM
«Kypcbl nepBoit momouu s
IIKOJIbHAKOBY

[udposas
nmabopaTopusl 1o

¢buznono-ruu (1aTInuK
YCC u apre-
PHAIBHOTO JaBJICHUS

Crpoenue n
(GyHKIIUU OpraHoB
JIBIXaHUS

Jlpixanue. /[prxaTenpHas
cucrteMa. I'a3000MeH B
JIETKUX U TKaHIX. MeTo-abl
W3YUYEHUS KUBBIX OP-
TaHU3MOB: HAOJIIOICHHE,
HU3MEpPEHHE, IKCTICPH-
meHT.JIaboparopHas paboTa
8. «CocraB BABIXaEMOIO 1

N3yuuts cTpoeHue
JIETKUX U MEXaHU3M
ra3ooOMeHa.

OnuceIBaTh CTPOEHUE JIETKUX
yeno-peka. OOBSACHATh
IIPEUMYLIECTBA aJIbBEOJIIPHOTO
CTPOEHHSI JIETKHX T10 CPABHEHUIO
CO CTPOCHHUEM JIETKUX Y
MIPEACTaBUTENEHN IPYTUX
KJIACCOB I10-3BOHOYHBIX
KUBOTHBIX.PacKkpbIBaTh poiib

[udposas
naboparopust 1o

AKOJIOTHH (HaTYUK
OKH-CH YTJIEpO/Ia,
KHCJIOPOAa,
BJIQ)KHOCTH)




BBIIBIXaCMOI'O BO3AyXa»

reMOTrjo0MHa B Ta-3000MEHe.
BrimonasaTe 1abopaTopHbIii
OTIBIT, JIe-JIaTh BBIBO/I TIO
pesynbraram omnbita.Colonarsh
npaBuia paboThl B KaOU-HETE,
oOpareHus ¢ J1abopaTopHbIM
00opy0oBaHuEM

10

JlpIxaTenpHbIC IBH-
kenust bone3snu
OpPraHoOB JIbIXaHUS

Jpixanue. J{prxaTenbHas
cucrema. Bpen tabaxo-
KypeHusi. MeTo/1bl U3y-4eHUs
KHUBBIX OPTaHNU3-MOB:
HaOII0/IeHUE, U3-MEpPEHHE,
skcniepuMeHT. JlabopaTopHas
pabora 9. «/IpIxaTenbHbIC
JIBUKCHHS

10.«M3mepenue oobeMa
IPYIHOM KJIETKH y YEJIOBEKa
IIPU JBIXaHUID)

11.«Kak npoBeputb
caTypaluio B JOMalIHUX
ycnoBusax» Perymsanms
JbIXaHus. ['urneHa opraHon
IpIxa-uus. 3a0oneBanus
Opra-HOB JBIXaHUS U UX
npeaynpexacHue. 1u-
(beKxmoHHbIe 3a001€BaHUS U
MephI UX MPOPUITAKTUKH.
Bpen Tabakokypenus.
[TpakTuyeckas pabora 6.
«OrpeneneHue 3amnbl-
JICHHOCTH BO3yXa»

Cdopmuposath 3Ha-
HHS 0 MEXAHU3ME
JIBI-XaTENbHBIX
JIBIKCHUH,
pa3BHUBATh MTOHATHE
«ra3000Men».

OnuceiBath QpyHKINU
nuadparmer. HazpiBaTe oprassi,
y4acTBYIOIIKE B IIpoLiecce
JbIXaHust. BRIMOTHATE
71a00paTOPHBIN OMBIT HA TOTOBOM
(W11 M3roTOBJIEHHOH caMo-
CTOATEIHHO) MOJIEINH,
HaOJIIOAATh TIPOUCXOIAIINE
SIBJIGHUS U OIMCHI-BATh
IPOLIECCHI BJIOXA U
BbI10Xa.Co001aTh IpaBUia
paboThl B KaOu-HeTe,
oOparteHus ¢ 1ab0paTOPHBIM
obopynoBanueM PackpriBath
MOHSTUE «GKU3HEHHAs1 EMKOCTD
HErkux».O0BSACHATH CYyTh
OTacHOCTH 3a00J1e-BaHus
TPUIIIIOM, TyOepKyJI1E€30M JIET-
KHMX, pakoMm JIETKuX. Ha3piBaTh
(hakTOpHI, CIOCOOCTBYIO-IIIHE
3apakeHHI0 TyOepKyIE30M JIET-
kux.Ha3piBaTh MepBI,
CHIDKAIOILINE BEPO-SITHOCTh
3apakeHust 00JIC3HAMH,
Iepe1aBaeMbIMH YEPE3
BO3yX.PackpsiBaTh crocob

Hudposas
nabopaTopHs 1o

($bu3noI0-TUH (TATIUK
YaCTOTHI JIbI-XaHHS)
Hudposas
nabopaTopHsi 1Mo
9KOJIOTHH (JaTYUK
OKH-CH YTJIEPOJIa)
nabopaTopusl 1o
¢buznono-ruu (IaTInNK
Y4acTOTHI Jbl-

XaHMS)




UCTOJIB30BaHus urooporpaduu
JUISL TUATHOCTHKYU MAaTOr€HHBIX
n3MeHEeHU! B NETKuX.O0BACHATH
BaXHOCTh TMTMEHBI TOME-IIICHU
U IbIXaTeNbHOW TUMHACTUKH IS
310poBbs yenoBeka.IlpoBoauts
OTIBIT, (PUKCUPOBATH pe-
3yJbTaThl U JIeNaTh BHIBOJ IO pe-
3ynbTatam onbiTa. CobmronaTh
npaBuia paboThl B KaOU-HETE,
oOparieHus ¢ 1ab0paTOPHBIM
000pyI0BaHUEM

11 | OOmeH BemiecTs. [Intanue. [Inmesape-Hue. N3yunTh 3HaUYEHHE Onpenenstb NOHATHE DNEeKTPOHHBIE
IIntanue. [TumeBapuTenbHas cuCTEMa. | U CTPOEHUE «rmuuieBape-Hue». ONUChIBaTh C | TAOJIULBI U IJIAKATHI.
[InmeBapenue Meroasb! n3yuye-Hus KUBBIX pa3JIM4YHBIX OPTaHOB IIOMOIIBIO WILIIO-CTpalui B [Mudposas

OpPraHU3MOB: Ha0JIIOJICHHE, nuuieBape-Husl. yueOHUKE CTPOEHUE MHU- nabopaTopusl 1o
U3Mepe-HUe, IKCIIEPUMEHT. IIEBApUTEIBHON CUCTEMBI. skosioruu (patuuk pH)
[TpakTuyeckas pabdora 7. Ha3piBath (GyHKIMM Pa3IUUHBIX
«Onpenenenue MecTo- opra-HOB
MIOJIO’KEHUS CITFOHHBIX nuieBapenus. HaszpiBaTh MecTa
Kenes3» BIIaJICHUS MHILEBA-PUTEIBHBIX
JKeJE3 B MUIIEBAPUTENb-HBIN
TPaKT.BBIMONHATH OMBIT,
CpPaBHMBATbh pe-3yJIbTAThI
Ha0JII0/IEHNUs C ONMCAaHUEM B
yueOHHKe
12 | IumeBapenue B ITutanue. [TumeBape-Hue. PackpriBathb PackpriBath GpyHKIINM Hudposas

POTOBOM IOJIOCTH.
Jd/p 8
«Pacmiennenue
BEIIECTB B POTOBOM
IIOJIOCTH

HI/II_I_ICBapI/ITGJ'IBHaSI cucrema.

Metomb! H3yde-Husl )KUBBIX
OpPraHu3MOB: Ha0JIOICHHUE,
u3Mepe-HHe, IKCIIEPHMEHT.
JlaGopatopHas pabora 12.
N3ydeHune KUCI0THO-

(YHKIIHU CITIOHBI U
KEITyT0YHO-TO COKa
JUIs TIpoliecca
MUIIeBapeHus

ctoHbL. ONU-ChIBaTh CTPOEHUE
JKeTyA04YHOU cTeH-Ku. Ha3piBath
aKTHUBHBIC BEIIECTBA,
JIEWCTBYIOIIME HA MUIIEBOM
KOMOK B JKEIIYIKE, U UX
dbyuknun. BeimoaHsaTh

nabopaTopus 1o
9KOJIOTHH (AaTYUK

pH))




IIeJI0YHOro OanaHca
IUIIEBHIX POTYKTOBY

13. «/lelicTBue hepMeHTOB
CITIOHBI Ha Kpaxmaiy,

14. «/lelicTBue hepMeHTOB
KEJTyZ0YHOT0 COKa Ha OeJIKn

1a0opaTOpHBIE OIBITHI,
HaOJIFO/1aTh TPOUCXOSIIHEC
SIBJICHHSI U I€TIaTh BBIBOJ 10
pe3yibTaTtaM Ha-

omoaennii. CoOmronaTh npasuia
paboThI B KabOu-

HeTe, O0paIeHus C
71a00paTOPHBIM 000PYI0BAHUEM

13 | OOmen BeniecTB M | PanmonanbHOE mUTaHUeE. YcTaHOBUTH Onpenensitb NOHATHS [Mudposas
SHEPIuy . HopMmsbl 1 pesxum nuta-Hus. | 3aBUCU-MOCTb «OCHOBHOW 00OMEH», «00Iui nabopaTopusl 1o
Buramunbl MeToap! u3y4eHuUs KUBBIX MEXY THIIOM oomen».CpaBHUBATh OpraHu3M | GU3UOJIO-TUH (JATUYUK

OpPraHU3MOB: Ha0JIIOJICHHE, JeSITeIbHOCTH YeJIo- B3pOCJIOro 1 peO&HKa 1o YaCTOThI JIbI-XaHUS,
usMmepenue. [Ipaktuueckas BEKa U HOpMaMu II0Ka3aTeJsIM OCHOBHOI'O 4CC,
paborta 8. «Onpenenenue NU-TaHUs, Yepe3 0o0MeHa.O0BACHATD apTepUaNbHO-TO
TPEHUPOBAHHOCTHU OCHOB-HbIE 3aBUCHUMOCTb MEXY TU-TIOM JTaBJICHMS])
OpraHu3sMa 1o HOHSATHS: JeSITeIbHOCTH YeJIOBEeKa U HOp-
(GYHKIMOHATIBHOHN PoOe» «OCHOBHOI 00OMEHY, Mamu nuranus. [IpoBoauts
«o01IMil 0OMeH». OLIEHUBaHHE TPEHUPO-BAHHOCTHU
OpraHu3Ma C OMOIIBIO
(YHKIIMOHATIBLHOM MPOOHI,
(uKCcUpO-BaTh PE3yJIbTAThl U
JienaTh BBIBOJI, CDABHUBAS
9KCIIEPUMEHTAJIbHBIE JJAHHBIE C
STaJIOHHBIMU
14 | Ponb koxu B Ponb xoxu B TEpMOpETY- PackpsIBath poiib Knaccugunuposats npuynHbI Hudponas

TEPMO-PETYJIALNN

JSAUMU. 3aKaJIuBaHUE.
Oka3zaHue 1epBoi mo-MOITH
MIPU TETUIOBOM U COJIHEYHOM
yaapax

JLP 15. «Onpenenenue
KOYKHO-COCYAMCTOMN peakiuu
(Merona nepMorpaduzma)

KO-)KH B
TEPMOPETYJIS-IUH.
OnuceIBaTh
IIPUEMBI TIEPBOM TTO-
MOIIIU TIPH
TEIUIOBOM M
COJTHEYHOM YJape.

3a00-neBaHuil Koxxu. Ha3piBath
MIPU3HAKU 05K0ra, 00MOpo-
KeHUs Koku. ONUChIBaTh MEPHI,
MIPUMEHSIEMbIE TIPH 0KOTaXx,
oOMopoxkeHnssX. OnuChIBaTh
CHUMIITOMBI CTPUTYIIETO JIUIIIas,
yecoTku.Ha3biBaTh Mephl

PO UITAKTUKHI HH-(PEKIIMOHHBIX

nabopaTopus 1o
(hU3HOIO-TUU JATYUK
TeMIeparypsl U
BJIQXKHOCTH)




KOKHBIX
3aboseBanuii. OnpenensiTh
MOHSTHE «TEPMOPETYISA-IIUSD».
OnuceIBaTh CBOMCTBA KOXKH,
MO3BOJISIONINE €11 BEITOIHATD
pyHk-

LU0 OpraHa TePMOPETYIISIUH.
PackpeiBath 3HaUeHUE
3aKaJuBaHUs JIJIsl OpraHu3Ma
.OnuceIBaTh BUIBI
3aKaJIUBAIOIINX MTPOLIETYD.
HasbiBath mpu3Haku TEMIOBOTO
yaa-pa, COTHEYHOTO
yaapa.OnuceiBaTh NPUEMBI
MEepPBOI MTOMOIIHU MTPH TETIOBOM
yaape, COJIHEYHOM
yaape.AHaTu3upoBaTh U
0000111aTh HHPOP-MALHUIO O
HapyIICHUSIX TEPMOPETYJIS-1IUH,
MOBPEXKACHUAX KOXKH U TPUEMAX
OKa3aHMs NePBOM MOMOIIH B
XO/JI€ 3aBepIIeHUsI padOTHI HAJl
npoekToM «Kypcbl epBoit
TIOMOIIM JJIs IITKOJILHUKOB)

15

ABTOHOMHBII
OTJIeJl HEPBHOM
CHCTEMHI.
Heliporymopainbsna
sl peryisiusl.
ComaTH4ecKui u
BereTaTUBHBIA
OT/EJIbI HEPBHOM
CHCTEMBEI

HeiiporymopanbsHas pe-
TYJISLUS IPOLIECCOB
KU3ZHEJEATEIbHOCTH Op-
raHusma.

JlaboparopHas pabdota 16.
«OneHka BereraTuBHOU
PEAKTUBHOCTH aBTOHOMHOM
HEPBHON CHUCTEMBI

N3yunts cTpoeHue
U 3HAYEHHUE
ABTOHOM-HOU

HepBHOﬁ CHUCTC-MBI.

HazbiBaTh 0cOOEHHOCTH pabOThI
aB-TOHOMHOT'O OT/I€JIa HEPBHOM
cucre-Mbl. Pa3angaTe ¢
TTOMOIIIBIO WILTIOCTPAIINH B
y49eOHUKE CUMIIAaTHYECKUAN U
napa-CUMIMaTHIECKHA
MOJOTAENBI aBTO-HOMHOTIO
OTJieJIa HEPBHOM CHCTEMBI 10
0COOCHHOCTSIM

Hudposas
nabopaTopusl 1o

(hU3HOIO-TUU JATYUK
apTepHaAIbLHO-TO
JaBJiieHus (IyJibca)




crpoenus.Paznnuarh
[IapacCUMIIaTUYECKUI U
CUMIIATUYECKUN MTOOTAENBI 11O
0C0-OCHHOCTSIM BIIMSIHUA Ha
BHYTpEHHHE OpraHbl. OOBSACHATH
Ha IIPUMEpPE peakLUU Ha CTPECC
COTJIACOBAHHOCTH PaOOTHI JKENE3
BHYTPEHHEHN CEKpELUU U OTe-
JIOB HEPBHOM CUCTEMBI,
paznuuue

MEXKy HEpBHOW U I'yMOPaJIbHOU
pe-ryisinueit o odimemy
XapakTepy BO3JECUCTBUS Ha
OpraHMU3M. BBINOIHATE OIBIT,
Ha0II0JaTh TPOUC-XOIAIINE
IIPOLIECCH] U CPAaBHUBATH
[IOJIy4E€HHBIE PE3YJIbTAThl OMbITA
C 0’)KMJJaeMbIMU (OITUCAHHBIMU B
TEKCTE YUYEeOHHKA)




BBenenue — 2u.
P.1. Opranusm — 19 u.

Temartuueckoe IIJIAaHUPOBAHUC B 9 xnacce

P.2. Bun. lonynsmus. OBosronusi BUIOB — 13 4.
P.3. MecTo 4yenoBeka B CUCTEME OpraHU4eCcKoro Mupa. — 12 u.

P.4. buoneno3. Dkocucrema - 144

P.5. Buocdepa — 7 4.

O60061menue — 1 4.

Ne | Tema Conepxanue Lenesas ycranoBka | Konuu | OcHOBHbIE BUIBI iedaTenbHOCTH | Mcnonib3oBanue

/ ypoka €CTBO | OOydYarommxcsi Ha ypoKe/BHEY- o0opoioBaHus

1| YacoB | pOYHOM 3aHSATHH

1 | Pa3mHOXeHUE U ['naBHBIE CBOMCTBA pac- YrnyOuts u 2 Boigensarts u 06001maTh [udpoBoit MUKPOCKOIT

pa3BUTHE
OpraHU3MOB.
PactuTensHBIN
OpraHu3M
JKuBoTtHsbIN Opra-
HHU3M H €ro
0COOCH-HOCTH.

TEHHIA: aBTOTPO(GHOCTB,
HECIOCOOHOCTb K aKTUB-
HOMY TE€pEIBIKEHUIO,
pasMelleHre OCHOBHBIX
yacTell — KOpHsI U 1o-0era
— B IBYX pa3HbIX cpejiax.
Oco0OeHHOCTH pacTUTEIbHON
KJIETKH: IPUHAJICKHOCTD K
9y-KapuoTaM, HaJH4uue Kiie-
TOYHOW CTEHKH, TUIACTH]] 1
KPYITHBIX BaKyoJIeH.
Cnoco0bl pa3MHOKEHUS
pacTEeHUN: MOJI0BOE U
6ecnionoe. Oco6eHHO-CTH
MIOJIOBOTO Pa3MHO-

»keHus. Turel 6ecronoro pas-
MHOXEHHUS: BEreTaTUB-HOE,
CTIIOpaMH, JIEIICHU-eM KIIETKU
Ha/iBoe OcoOEeHHOCTH

0000m1aTh
CYILIECTBEHHbBIC
MIPHU-3HAKU
pacTeHuit u
pacTUTENIbHOMN
KIIETKHU.

Brigenuts 1 00006-
IIUTh
CYyILIECTBEHHbBIE
MIPU3HAKA CTPOCHUS
1 TIPOLIECCOB
KU3HEIe-
ATEITLHOCTH
KUBOTHBIX

CYLLECTBEH-HbIE IPU3HAKU
pacTeHU U PacTU-TEIIBHOU
KJIETKH. XapaKTepHU30BaTh
0COOEHHOCTH MPO-1IECCOB
KHU3HEJESATEIbHOCTU pacTe-HUM:
NUTaHUS, IbIXaHUs, OTOCHHTE-
3a, pasMHoOkeHus1.CpaBHUBATh
3Ha4YeHHe MOJIOBOro U OECIoI0ro
CIOCO0O0B Pa3sMHOKEHHUS
pacTeHui, AenaTh BbIBOJbI Ha
ocHoBe cpaBHEeHUSA.OOBICHATH
pOJb pa3InYHbIX pacTe-HUW B
JKU3HU YEJIOBEKa.

[IpuBOIUTE IPUMEPHI
HCII0JIb30Ba-HUS YEJIOBEKOM
Pa3HbIX CIOCOOOB Pa3MHOKEHUS
pacTeHul B XO3SIMCTBE U B
npupojie Beigenste u 0000maTh
CYILLIECTBEH-HbIE IPU3HAKU

U TOTOBbBIE MU-
Kpormpenapa-Thl,
nabopa-TopHoe 000-
pyZlOBaHHE IS IPUTO-
TOBJICHUSI BPEMEHHBIX
MUKpOIIPENapaToB
BitaxkHble ipenapatbl
KUBOTHBIX Pa3JIMYHBIX
TUIIOB




YKUBOTHBIX OPTaHU3MOB:
MPUHAJI-JIEKHOCTH K
dyKapuoTam,
reTepoTpOQHOCTS,
CIIOCOOHOCTh K aKTUBHO-MY
nepeaBUKEHHIO, 3a-00Ta 0
MMOTOMCTBE, MIO-CTPOMKa
sKuut (rHE3 T, HOD).
JleneHue >KMBOT-HBIX MO
cnoco0am 100BI-BaHUS
MU PACTHTEIb-HOSTHBIC,
XUIIHbIE, Ma-Pa3UTUYECKUE,
MaIABIIIKH, BCESTHBIC

CTPOEHUS U MPOLIEC-COB
JKU3HENCATCILHOCTH

>KUBOTHBIX. HaOmronaTe u
OITMCHIBATh ITOBEJICHUE
JKUBOTHBIX.Ha3wIBaTh
KOHKPETHBIE TPUMEPHI
Pa3IUYHBIX TUKUX KUBOTHBIX U
Hau-00JIee pacIpOCTPaHEHHBIX
JIOMaII-HUX
KUBOTHBIX.OOBSACHSITH POJIb
Pa3IMYHBIX KUBOT-HBIX B KU3HU
yesioBeKa. XapakTepu30BaTh
CIOCOOBI MUTaHUS, PACCETICHUS,
nepeXxuBaHus HeOnaro-
MPUSTHBIX YCIOBUM U
MTOCTPOMKH JKH-JIUII )KUBOTHBIMH

DKOJIOTUYECKUE
(hakTOphI M KX
JNIeUCTBUE Ha

Cpenpl )KM3HU OpPraHu3-MOB
Ha 3eMJie: BOJHas,
MOYBEHHAs1, OPraHU3-MEHHasl.

Jatb

XapaKTCPUCTUKY
OCHOBHBIM Cp€iaM

Brinensate u xapakTepu3oBaTh
CyIlle-CTBEHHBIE MPU3HAKH CPEJL
KU3HA Ha 3emire. Ha3wsiBate

[udposas
JabopaTopusl 1Mo

AKOJIOTHH (AaTYUK

OpraHu3M. VY Ci10BUS )KU3HU OPTaHU3MOB | KHU3HU XapaKkTepHble PU3HAKU MYT-HOCTH, BJIa-
B pa3HbIX Cpelax. OpraHu3MOB — oburaresnei 3Tux | HoctH, pH, yr-
Okonornyeckue (HakTophl: cpea *KU3HU. XapaKTepu30BaTh JIEKUCIIOTO Ta-3a u
abuoTHye-CcKue, YepTHl TPUCTIOCOO-JICHHOCTH KHCJIOPOJIa)
OMOTHUYECKHUE U OpPTraHU3MOB K CpeJie UX
AHTPOIIOTEHHBIE HA3EMHO- obutanus. Pacrio3HaBate u
BO3/yIIHAa, XapaKTepu30BaTh
9KOJIOTHYECKHE (PaKTOPBI CPeJIbI
Bnusiaue O06o011eHne paHee U3y- BbIsBUTE OCHOBHBIE Bo1iensTe u XxapakTepu3oBaTh [Mudposas
MIPUPOTHBIX 4eHHOTo Matepuana. Ot- IKOJIOTHYECKHE MIPHU-YHHBI SKOJIOTHIECKUX nabopaTopHst 1Mo
¢dakTopoB Ha HOILIEHHUE YEJI0BEKa K npobaemsl Ouocge- npobiem B 6uochepe. HKOJIOTUH (AATYUK
OpTraHu3M NPUPOJIC B UCTOPUU Ue- pol. [IpoBecTr [Iporao3upoBaTh MO-CIEACTBHUS | BIAX-HOCTH, yTJie-
YeJI0BEKa. noBevecTBa. [Ipobiembl OLIEHKY KauecTBa UCTOIIEHUS TPUPOJHBIX KHCJIOTo rasa

Ouocdepsl: UCTOIICHNE

OKpYXaro-11ei

PECYPCOB M COKpAICHHUS

1 KHCJIOPOJIa)




MIPUPOIHBIX PECYPCOB,
3arpsi3HEHUE, COKpale-H1e
OMOJIOrMYECKOT0
pa3HooOpasusi. Pemre-aue
HKOJIOTHUECKUX MPOoOIIeM
Oouocdepsl: parmoHAIBHOE
UCTIOJIb-30BaHUE PECYPCOB,
OXpaHa IPUPOJIbI, BCce-001Iee
HKOJIOTHYECKOe 00pa3oBaHue
HaceJe-Husl.

JlaGopaTtopHnast pabota
«OrneHka KayecTBa
OKPYXKAaKOIIEH Cpeabhy

Cpenpbl.

OMOJIOTHYE-CKOTO
pazHooOpa3usa.O0Ccyk1aTh Ha
KOHKPETHBIX MPUMe-pax
9KOJIOTHYECKHEe TPOOIIeMBI CBOE-
ro peruoHa u 6uocdepsi B
1eI0M. ApryMEeHTUPOBATh
HEO0OXOIUMOCTD 3aIUTHI
OKpYKaroIllen cpeibl,
COOJIIO/ICHHMSI TTPABHIT
OTHOLLUEHUS K )KMBOW U HEXKUBOU
npupoie. BRIABIATE U OIEHUBATH
CTETEHb 3a-TPSI3HEHUS
nomenieHui. PUKCUpoOBaTh
pe3ynbTaThl HAOMIOAe-HUM U
nenathb BeiBOIbI. CO0II0AaTh
npaBujia paboOThI B KAOU-HETE,
oOparieHus ¢ 1ab0paTOPHBIM
000pyI0BaHUEM




Beenenue — 14.

TemaTnueckoe mmanupoBanue B 10 kiacce

P.1. Ilogxons! k u3ydeHuto Ouosoruu — 2 4.
P.2. Ctpoenne u pyHkiuu kietku. PazmMmHoxeHue u pazsutue — 16 4.
P.3. OcHoBHBIC 3aKOHOMEPHOCTH HaciencTBeHHoct — 10 4.

P.4. OcHOBHBIE 3aKOHOMEPHOCTH U3MEHYUBOCTH - 4 4

O0600611enue — 1 4.

Ne | Tema Coneprxanue [leneBast yctanoBka | Konuu | OcHOBHBIE BUJIBI AesiTebHOCTH | Mcnionb3oBaHue
m/ ypoka €CTBO | OOyYarommxcsi Ha YpOKe/BHEY- o0opoioBaHus
i YacoB | pOYHOM 3aHSITUU
1 | benku. Ctpoenue | JI. p. 1. Ponb depmMeHTOB B BeisicauTs ycnoBust | 2 OrnpeaensoT akTUBHOCTD T1€- JlaTuuk on -TUYeCcKoi
0enKoBbIX MoJieKy | kieTke JlabopaTopHas aK-TUBHOCTHU POKCH/1a3bl CIIIOHBI, U3ME-PSAIOT | TNIOTHOCTH
pabora 2 «3yuyeHue dbepmMeHTOB ONTUYE-CKYIO INIOTHOCTh
dbepMeHTaTUB-HOI aKTUBHO- pacTBOpOM
CTH CJIFOHBI»
2 Hyxkneunossie JlaGopaTtopHnas pabora 3. [Tomyuuts npemnapar | 1 [Ipurorosnenue romoreHara o6- | Jlaruuk pH
KHUCJIOTHI. «Bp1enenne u 0YncTKa ountenno JJHK pasia, oopa-6oTka aetep-
Anenosunrpudocd | JTHK u3 knetok pac-reHuii» TE€HTaMH, OCa-KIECHUE
OpHas KUCJIOTa HYKJICOTIPOTE-U0B, OUMUCTKA
JIHK
3 | Crpoenue xirerok | JI. p. 4. CtpoeHue KIeToK Hab6nronate 1 [IpuroroBnenne MuKkpomnpena- Mukpockor, Habop

JYKapHoT.
[uTomnazma.
[Ina3maruueckas
MeMOpaHa.

9YKapHOT: pacTeHul,
KUBOTHBIX, 'prboB. JI. p. 3.
JIBI>KeHUE UTOILIa3Mbl
JlaGopaTtopHast pabota 5
«[Inazmonu3 u nemnaa3zmMosn3
B PACTUTEIBHOU KIIETKE»
JlaGopatopHas pabota 6
«BnusiHEE 0C-MOCa Ha Typ-
TOPHOE COCTOSI-HUE KIIETOK»
JlaGopaTtopHnast pabota 7

IJ1a3MOJIH3 U
JIeIIa3MOJIu3 B
KIIETKE

Jlokazarts 3a-
BUCHMOCTB Typropa
OT MHTEHCUBHO-CTH
OCMOTH-YECKHX
IIPO-LIECCOB
BoIsscHUTB pOJIb
KYTHKY-JIbl U

para, 06pa-00TKa peakTu-BaMH,
paboTa ¢ MUKPOCKOTIOM
I'oToBsT mpena-patel, U3Mepsi-
IOT 0OBEKTHI, padOTAIOT C
JTaTYUKOM, 00-padaThIBalOT
Pe3yJIBTATHI OIBITA

CobuparoT ycTaHOBKY IS
OTbITa, PabOTa-IOT C JATUUKOM,
00pabaThIBAIOT pe3yIbTaThI
OIIBITA

JUIS TIPETapupO-BaHUs
JlaT4uK BIa)KHOCTH
BO3/yXa




«CpaBuenue n1udQy3noH-
HOM CITIOCOOHO-CTH
KJIETOYHOM MeMOpaHbI 1
KJIETOYHOH 000JIOUKI»

npoOKH B 3aIUTE OT
UCTIApCHHUS BOJIBI C
M0-BEPXHOCTH
KOpHEH U KiyOHen

dorocunres

VYpoxk No 2 «I"a-30BbIe

3¢ dex-ToI poToCcHHTE-32»
JlaGopaTtopnast pabora 8.
«Omnpenenenue
WHTEHCUBHOCTH TIpoIiecca
(buK-cauu yriieKuc-jaoro
ra3a KJeT-KaMH BOJOPOC-JTH
XJIOPEIUIBD)

Jlo3a3aTh BBI-
JIeJIeHHE KHC-
Jopona u
MOTJIOLICHHE
YIJIEKUCIITOTO Ta3a
pu GOTOCHUHTE3E.
Brisiuts nporiecc
bukcanuu yr-
JIEKHUCIIOTO Ta3a
BOJIHBIM pacTEHUEM
1o casury pH

Habmronarot ne-MoHCTaMoOH-
HBIH OTIBIT, 3a-PHCOBHIBAIOT
CXEMY yCTaHOB-KH, (PUKCUPYIOT
XOJ1 ¥ pe3yJIbTa-ThI OIIBITA.
CobwuparoT ycTaHOBKY JJIs
OIIBITa, U3MEPS-IOT MOKA3aTeIN
cpenbl, GUKCHU-PYIOT U aHAJH-
3UPYIOT pPe-3yJIbTaThl

Jatuuku kucnopona,
pH

DHepreTude-cKuit
0OMEH B KJICTKE

JlaGopaTtopHnas padota 9.
«BblIeneHne yriekuciaoro
ra3a u TerIoThl
JIPOMOKEBBIMU KJIIETKAMHU TIPU
OpO>KeHUM»

Joka3zatb yr-
JICKUCIIOTO Tra3a u
TEIUI0-ThI IIPH
CIIUP-TOBOM Opo-
KEHUU

Cobuparot ycTaHOBKY, pa-
00TalOT C 1aT-4YMKaMu, 00Opa-
0aThIBAIOT Pe-3yJIbTAThI OIBITA

JlaTunk TeM-
nepatypsl, pH

Crtpoenue u
byHKIUN
KIJIETOYHOTO SIIPA.
Muro3. Metio3

Jlabopatopnas pabota 10.
«IToBeneHmne xpoMocoM mpu
MHUTOTHYECKOM JICTICHUN B
KJIETKaX pacTe-HUi»
JlabopaTtopnas pabota 11.
«IToBeneHmne xpoMocoM mpu
MEHOTHYECKOM JCJICHUH B
KJIETKaX PaCTCHHI»

Omnucathb u3-
MEHEHHUS
XPOMOCOM-HOTO
ammapara npu Mu-
TO3€ U Melo03¢

[IpuroraBnuBarOT BpeMEHHBIE
MHKpOIpenapaTsl, U3y4aroT UxX
IOJT MEKPOKCO-

oM, 00pabaThIBaIOT pe-
3yJIbTaThl HAOJIOICHUIA

Muxkpockor, Habop
MU-KpOIpenaparos,
Habop I Ipemapupo-
BaHUs

3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH.
[IepBb1it 1 BTOpOI
3aKOHBI MeHens

Jlaboparopuas paborta 12
«BHemHee cTpoeHue 1no-
JIMTCHHBIX XPOMOCOM KOMa-
POB-3BOHIIOB)»
JlabopaTtopHnast pabora 13

Hayuutscs
pacno3Ha-BarThb
benotu-

MIAYECKUE NTPU3HAKU
Ha HAaTyPAJIBHBIX

[IpurorarnuBa-10T BpeMEHHBIC
MUKPOTIpEenapaThl, U3y4aroT UX
0l MUKPOCKOTIOM, 00pada-
THIBAIOT pe-3yJIbTAThl Ha-
OJIFOIEHUH

Muxkpockor, Habop
JUTS IpeNapupOBaHUS




«OmnpeneneHue reHoTUIA
MJI00BOM MYIIIKU
Ipo30(HITEI IO (PEHOTHITY

npenaparax u
ompe/ie-JITh BO3-
MOYKHBIC Te-HOTHUIIBI
opra-HH3Ma I10 ero
denotumy

N3y4aroT o MUKpOCKOIIOM
MOCTOSTHHBIE MUKPOIIPETapaThl,
paboTaroT ¢ U300pakeHUs-MH,
00pabaThIBaIOT PE3yJIbTATHI
HaOI0AeHUI




Beenenue — 1u.
P.1. [IpuknanHbie HANIpaBJICHUS U3YYCHHS HACICICTBEHHOCTH U M3MEHYMBOCTH— 6 d.
P.2. Okonoruueckue 3akoHomepHocTH— 11 4.
P.3. Mukpo- u makposBositouusi— 7 4.

P.4. IlpoucxoxeHrne 1 HCTOPUUECKOE Pa3BUTHE )KU3HU Ha 3emiie. AHTpororeHe3. MecTo uenoBeka B Ouocdepe- 8 u
Oo6o6uienue — 1 4.

Tematnueckoe anupoBanne B 11 kimacce

Ne | Tema Copnepxanue IleneBas yctanoBka | Komnu | OcHOBHBIE BUIIBI fesiTeNbHOCTH | Mcnonb3oBaHue
1/ ypoka €CTBO | OOydYarommxcsl Ha YPOKe/BHEY- 00opoToBaHus
i 4acoB | pOYHOM 3aHSITUU
1 | lonmynauus — Jlaboparopnas pabota 1 OINBITHBIM IIy-TEM 2 PaGora c 6mankamu, BbI- bnank yuera ckopoctu
Hajiopranu3MeHHas | «OnpeieneHiue HOPMBI peak- | BBISIBUTH HOPMY MOJTHEHUE JICHCTBUI Ha Bpe-Msi, | MPOU3BOJIb-HOM peak-
JKUBasi CUCTEMA. [[MU MPU3HAKa Ha IPUMeEpe peaxiuu npru3Ha-Ka pacueThl Ha KalbKyJIAaTope [[UU, CEKYHIOMEP
dopma CKOPOCTH IPOU3BOJIBHBIX Paccunrtars gactoTy
CYIIIECTBOBaHUS JIBUKEHUIN BCTEYaEMOCTH all-
BHJIA JlaGopaTtophast pabota 2 Jieie ¥ TeHOTUTIOB
«Pacuer yacTo-Thl BcTpedae- | MOMYJISAIIUN
MOCTH aJIJIETIEN U TEHOTUIIOB
B MOMYJISIITI
2 [evicTBue VYpoxk No 3 «Onpenenenue BrisButh u- 1 ColuparoT yCTaHOBKY, pa- JlaTuuku kuciopoaa,
HKOJIOTHYECKUX CHUJIBI BO3/ICH-CTBHUS DKOJIOTH- | 3UYECKHX Me- 00TaroT C 1aT-unkamu, oopa- pH, Xpo-pua-muoHoB,
(dakTopoB Ha YecKuX (pakTo-poBy» XaHW3M TIpa-BHJIa 0aTBIBAIOT PE3yJIbTATHI OIBITA OCBEIIIEHHOCTH, TEM-
OpTraHu3M JlaboparopHas pabota 4 Annena Habmoarot 1-MOHCTAIIMOH-HBIN | TIEpaTyphl,

«Jlokazarenb-cTBO puznye-
CKOT0 M€Xa-HU3Ma IIpaBuJIa
Annena»

JlaGopatopHas pabora 5
«JlokazarenctBo ¢puzuue-
CKOT0 MEXaHM3Ma IIpaBuJIa

BrisButh u-
3UUYECKUX Me-
XaHU3M IIpa-BUjIa
beprmana

OTIBIT, 3-PUCOBBIBAIOT CXEMY
yCTaHOB-KH, GPUKCUPYIOT X0 U
pe3yNbTa-Thl OMbITA

OTHOCHUTEJILHOU BJIAXK-
HOCTH




beprmanay»

Arposkocuctemsl | JlabopatopHas pabora 6 OnpenenuTb ColuparoT yCTaHOBKY, pa- JlaT4yuK HUTPAT-HOHOB

«OueHka cofep)kaHusi HUT- | CO/IepIKaHue 00TaroT ¢ 1a-uuKaMu, oopa-

paToB B PacT-HUAX» HUTPATOB B 0aThIBAIOT P-3YJIbTATHI OIBITA

MPOJIYKTAX MUTAHUS

buochepa — VYpoxk No 5 «ITapHukoBbIit Jloka3athb CBA3b Hab6mronarot ne-MoHCTaIMOH- Jlatuuku Kkucnopoja,
riodanpHast s ekt u rmodaapHOE MApPHU-KOBOTO HBIH OIBIT, 32-PUCOBLIBAIOT pH JlaTumk Tem-
9KOJIOTHYecKast MOTETIJICHUE» saddekra ¢ CXEMY YCTaHOB-KH, PUKCUPYIOT | IepaTypbl
cucrema r7100aTbHBIM XOJl U Pe3yJIbTa-ThI OTIbITA.

MNOTCIJIICHUEM




