MYHUIIATAJBHOE KA3EHHOE OBIIIEOBPA3OBATEJILHOE
YYPEXJAEHUE «KPOIIOTKUHCKASA CPEJHAA
OBILIEOBPA3OBATEJIBHASA HIKOJIA»

PACCMOTPEHO [IOKYMEHT NOfINNCAH YTBEPXJIAIO

ONEKTPOHHOW NMNOANNCHLIO
Ha MC MKOY CepTudpmkat: 067740370004AE9CIF492CE920F14FCAED eKTOp MKOy
«Kponotkuunckas COIL» Brageneu; MKOY "KPOMOTK/HCKAR COLI" pOHOTKI/IHCKaH COLL»
HpOTOKOH N 6 [Hencteutenen: ¢ 20.12.2021 po 20.03.2023 B B HeOHTbeBa
Or «01» mrons 2022 . npuka3z Ne 82-]]

Ot «06» urouss 2022 r.

PABOYAS IIPOTPAMMA «BUOJIOT USI»
C UCIIOJIb30BAHUEM PECYPCOB LIEHTPA «TOUKA POCTA»
ECTECTBEHHO-HAYYHOM U TEXHOJIOI' MYECKOM
HATIPABJIEHHOCTEM

JJIs OBYYAIOIIUXCHA 5-9 KIIACCOB

TOUKA \' POCTA

LIEHTP OBPA30BAHUA ECTECTBEHHO-HAYYHOM U
TEXHONNOTUYECKOW HANPABNEHHOCTEN

COCTABUMJIA:
B.BJIeonTnheBa
YuureJan 0M0JIOTrUH

2022



Henn:

* peanu3alus OCHOBHBIX OOIIE0Opa3oBaTENbHBIX MpOrpaMM IO YYeOHBIM HpeaMeTam
€CTeCTBEHHO-HAYYHOW HAIpPaBICHHOCTH, B TOM YHCJIE€ B PAaMKaX BHEYPOUHOU IEATEIbHOCTH
00yJaromuxcs;

* pa3paboTka ¥ peanu3anus pPa3HOYPOBHEBBIX JOMOJHUTEIBHBIX OOIIC00pa30BaTEIbHBIX
IpOrpaMM €CTECTBEHHO-HAyYHOW HANpaBJIEHHOCTH, a TAaKXXe MHBIX IPOrpaMM, B TOM YHCIIE B
KaHUKYJISPHBI HEepuos;
* BOBJICUCHME Yy4YalllUXCid M [EJaroru4eckux paOOTHUKOB B MPOEKTHYIO [JESITEIbHOCTD;
* opraHu3anys BHEy4eOHO! J1eATeIbHOCTH B KaHUKYJISAPHBIN MEPUOJ, pa3padoTKa U peanu3anus
COOTBETCTBYIOLIMX OOpa30BaTEIbHBIX MPOTPaMM, B TOM YHCIIE JUIS Jlarepeil, OpraHu30BaHHBIX
00pa30BaTeIbHbIMU OpraHu3aIUSIMH B KaHUKYJISPHBIHA HEepUO/I;
* TOBBIICHHE MPO(ECCHOHATBFHOIO MAaCTEpPCTBA IEJarorM4ecKuX paOOTHHKOB LIEHTpa, pe-
QIM3YIOIIMX OCHOBHBIE M JIOMOJHUTENbHBIE 001IeoOpa3zoBarenbHble mporpaMmel.Co3nanne
neHrpa «Touka pocra» mpeanosaraer pasBUTHE 00pa30BaTeNbHOM HMHQPaCTPyK-Typhl
o0mieo0pa3oBaTe/IbHOM  OpraHM3alluy, B TOM YHUCIE OCHAllleHHue o001eodpazoBaTeabHON
OpraHu3aluu:

* 000pyIOBaHUEM, CPEICTBAMU OOY4YEHHsS M BOCHMTAHUS Ul U3ydeHHs (B TOM 4YMCIE IKC-
NEePUMEHTAJIbHOI0) MPEIMETOB, KYypCOB, IUCUUIUIMH (MOJyJiell) €CTECTBEHHO-Hay4HOU
HANpaBJICHHOCTH TIPU pealu3alliil OCHOBHBIX 00IIe00pa30oBaTelIbHBIX TMPOTPaMM U J0-
MOJTHUTENBHBIX 00I1e00pa30BaTebHBIX MPOTPaMM, B TOM YHCIIE I PACHIMPEHUS COJICPIKAHUS
y4eOHBIX MpEeIMETOB «Duszukay, «XHUMHAY, «buomorusy;
* 000pynOBaHHEM, CpeACTBaMU OOYYEHHsS M BOCHUTAHMSA Ui peau3ald Iporpamm Jo-
HOJHUTEIBHOTO o0Opa3oBaHus €CTECTBEHHO-HAay4yHOU HanpaBJIeHHOCTEH;
* KOMIIBIOTEPHBIM M UHBIM 00OPY/IOBAaHUEM.

KoHuenius coBpeMeHHOro o0pa3oBaHMsl MOJpPa3yMEBAET, YTO B Y4€OHOM HKCIEPUMEHTE
BEAYILYI0 pOJb JIOJDKEH 3aHATh CaMOCTOATENbHBIM MCCIEI0BATENbCKUN  yUEHHYECKUN
skcniepuMeHT. COBpeMEHHBIE SKCIIEPUMEHTAIBHBIE MCCIIEAOBAHMS IO OHOJIOTUH YK€ TPYIHO
NPEJCTaBUTh O€3 HCIOJIB30BaHHUS HE TOJHKO AHAJOTOBBIX, HO M HU(POBBIX H3MEPUTEIHHBIX
npubopoB. B ®denepanbHOM TOCymapcTBeHHOM oOpasoBarenbHOM cranpapre (DPIOC)
IPOTHCAaHO, YTO OJHUM M3 YHHBEPCAIBHBIX YUEOHBIX NEHCTBHI, MPHOOPETAEMBIX YUAIIUMUCS
JIOJDKHO CTaTh YMEHHUE «IIPOBEJECHUS OMBITOB, MPOCTBIX HKCIEPUMEHTAIBHBIX HCCIIEAOBAHHM,
OpSAMBIX M KOCBEHHBIX M3MEpPEHHMH C UCIOJb30BAHUEM aHAJOTOBBIX U  IM(POBBIX
U3MEPUTENIbHBIX MPUOOPOB». YUeOHBbIM 3KCIEpUMEHT MO OWOJIOTHH, TNPOBOAUMBIM Ha
TPaJUIIMOHHOM O0OpYyAOBaHMM, O0e3 MNpuUMeHeHUs UHU(POBBIX JabopaTopuii, HE MOXKET
MO3BOJIUTh B MOJHOW MEpE PELIUTh BCE 3aJlayl B COBPEMEHHOM MIKOJIE. DTO CBSA3aHO C PsIOM
IPUYHH:

* TPAJMIIMOHHOE MIKOJIBbHOE 000pYyIOBaHNE H3-32 OTPAHUYCHUS TEXHHYECKMX BO3MOXKHOCTEH HE

IIO3BOJIACT MMpOBOAUTH MHOT'HUC KOJIMYCCTBCHHBIC HUCCICIOBAaHUA,
® JJIIUTCIIBbHOCTD IpOBCACHUA OMOJIOTHYECKUX HCCIIeJ0BaHUI HC BCETaa
® COTJIaCyCTCA C JIUTCIIBHOCTBIO y‘Ie6HBIX SaHHTHﬁ;

* BO3MOKHOCTB NPOBEJCHUS MHOTMX HMCCIEJOBAHUN OrpaHUYMBACTCS TPEOOBAHUSAMH TEXHUKU
6e3omacHocty U Jp. Lludposas maboparopusi MOTHOCTHIO MEHSET METOAMKY M COJIEpKaHHe
HKCIIEPUMEHTAJIBbHOW JEATENIbHOCTH M pelIaeT BhIIenepeurcieHHble npoodnemsl. [lupoxuit
CHEKTp JaTYUKOB TO3BOJSIOT YYallUMCS 3HAKOMHUTBCS C IMapaMeTpaMu OHOJIOTHYECKOro
HKCIIEPUMEHTa HE TOJIbKO Ha KayeCTBEHHOM, HO M Ha KoJuuecTBeHHOM ypoBHe. Lludposas
nabopartopuss MO3BOJISIET  BECTH  JUIMTENBHBIM  DKCIEPUMEHT Jakeé B  OTCYTCTBUHU



AKCIEPUMEHTATOpa, a YacTOTa MX W3MEPCHHU HEIMOJBJIAacTHA YEJOBEYECKOMY BOCHPHTHIO.B
nporiecce (OPMHUPOBAHUS IKCICPUMCHTAIBHBIX YMEHHIH YUYECHUK OO0y4aeTcsi MpEeACTaBIIsATh
UHPOPMALIUIO 00 WCCIICIOBAaHUH B YeThIpEX BUJIAX:
* B BepOAJIbHOM: OIKCHIBaTh JKCICPUMEHT, CO37aBaTh CIOBECHYIO MOJEIh JKCIEPUMEHTA,
(buKCUpOBaTh BHUMaHHE Ha HU3MEPSIEMBbIX BCJIMYMHAX, TEPMHUHOJIOTHH;
* B TaOJIMYHOM: 3aIOJHATH TaOJMIIbI TAHHBIX, JIGKANIMX B OCHOBE IMOCTPOEHUS rpadukos (ipu
9TOM y Y4YalIMXCsi BO3HHKACT IEPBHYHOE MPEJCTAaBICHHE O MaclTadax BeIHYHH);
* B TpaueCKOM: CTPOUTH rpadUKH MO TAOJIUYHBIM JTAaHHBIM, YTO JAaET BO3MOKHOCTH TIepe-X0/1a
K BBIIBKCHHIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXAY BEIUYMHAMH (IIPU ITOM YYUTEINb
MOKA3bIBACT MPEUMYIIECTBO B BU3yaTU3allUH 3aBUCHMOCTEH MEXIy BEIMYMHAMH, HATJISTHOCTh
U MHOTOMEPHOCTH); B BHJIC MAaTeMaTHUCCKUX YpaBHEHHIi: JaBaTh MaTEMAaTUYECKOE OIHCAHUE
B3aMMOCBSI3HU BEJIMYHH, MaTeMaTUYECKOE 00001IeHHE.
* (hopMHUPOBAHKE MCCIEAOBATEIHCKUX YMEHHUN YJAIIUXCs, KOTOPBIC BBIPAXKAIOTCS B CICAYIOLIUX
NEUCTBUAX:

1. onpenesieHue MpooIIEMbI;
. IOCTAaHOBKA UCCIIEIOBATEIbCKOW 3a7auu
. TUTAHUPOBAHKE PEUICHUS 33]Iauu;
. IOCTPOEHHUE MOJICIIEH;
. BBIIBUXKCHUE THUIIOTE3;
. OKCIIEPUMEHTAIbHAS TIPOBEPKA TUTIOTE3;
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. AHAJIM3 JaHHBIX OKCIICPUMCHTOB HUJIN H&6JIIOIICHPII>1;

o0

. hopmynupoBaHue BHIBO/IOB.

B ocHOBY 00pa3oBateabHOM MPOrpaMMbl 3a10KEHO TPUMEHEHHE U POBLIX Ja00paTOpUil.
Temartuka npeaioKeHHbIX SIKCIIEPUMEHTOB, KOJIMYECTBEHHBIX OMBITOB, COOTBETCTBYET
CTPYKType IpUMEpHOii 00pa30BaTEIbHON MPOTpaMMbl IO OMOJIOTUH, COJCPKAHHUIO
denepanbHOTo rocyapcTBeHHoro oopasoatensHoro crangapta (OPI'OC) ocHoBHOTrO 00111ETO
oOpazoBaHus.

Ha 6a3e nentpa «Touka pocra» odbecrieunBaeTcs peanu3anus 00pa3oBaTeIbHbIX IPOrpaMm
€CTECTBEHHO-HAYyYHON M TEXHOJIOTMYECKOM HaIlpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU
¢ TpeOOBaHUSIMH 3aKOHOAATENIbCTBA B cdepe oOpa3oBanus U ¢ yu€Ttom pekomenmanuii dene-
pampHOro omeparopa yudeOHoro mnpeamera «buonorus». OOpa3zoBaTenbHas Mporpamma
MO3BOJIIET MHTETPUPOBATh DPEATU3YEMbIE 3/1€Ch IOAXOJIbI, CTPYKTYpy MU COAEpKAaHHE IIpU
opranuzanuu oOydyeHuss Ouonormu B 5—I11 kiaccax, BBICTPOGHHOM Ha 0ase mr060ro us
JOCTYIHBIX yuyeOHo-MeToauueckux kommiekcos (YMK).Mcnonbs3zoBanue o00opyioBaHus LIEHTPa
«Touka pocra» mnpu peanusanuu gaHHod  OIl  mo3Bosiser  co3gaTh  YCIIOBHS:
* JUld  pPACUIMPEHUs  COAEpXKaHUS  IIKOJBHOIO  OMOJIOTMYECKOro  00pa3oBaHUS;
* JUId TIOBBIIICHHS TIO3HABaTEJIbHOM aKTUBHOCTH OOYYalOUIUXCS B €CTECTBEHHO-HAYYHOMH
obnacru;

* JUIA pa3BUTUS JMYHOCTU pebeHKa B Ipolecce OO0ydeHHs OMOJIOTHUH, €ro CrnocoOHOCTEH,
dopMHpOBaHUS W YIOBIETBOPEHUS COLMAIBHO 3HAYUMBIX MHTEPECOB U MOTpeOHOCTE;
* U1 pabOThI ¢ OITaPEHHBIMU IIKOJIBHUKAMU, OPTaHU3alMU UX PA3BUTHUS B PA3TUYHBIX 00-JIaCTIX
o0pa3oBaTeNbHON, TBOpPYECKON nesTenbHOCTH. [IpuMenss uudpoBbie 1abOpaToOpuu Ha ypokax
OMOJIOTUH, yJalluecss CMOTYT BBIIOJHUTh MHOKECTBO J1a0OPaTOPHBIX pabOT M IKCIIEPUMEHTOB
o porpaMme OCHOBHOM IITKOJIBI.

Buosnorusi pacrennii: /[pixanue nucteeB. [[pixanne kopHei. Ilormomenne BOAbl KOPHAMU
pacrennii. KopueBoe nasnenue. VMcnapenue Boawl pacteHuAMU. DoTocuHTEe3. [[pIxaHue ceMmsH.



VcnoBuss — mpopacTaHuss — CeMsH.  [emonmroOMBBIE M XOJOJOCTOMKHE  PACTCHHS.
3oos0rusi: l3yueHue OJHOKJIETOYHBIX JKMBOTHBIX. V3ydeHHe BHEIIHEro CTPOEHUs
JOXK/IEBOTO YepBs, HAONIOJCHHE 3a €ro TIEepelBMKCHHEM M pPEaKUUsIMH Ha BHELIHHE
pazapaxeHus. l3yueHue CTpoeHMs MOJUIIOCKOB IO BIJIXHBIM IpenaparaM. M3ydeHue
MHOT000pa3usi 4WICHHUCTOHOTMX 10 KOJUIEKUUAM. V3ydeHue cTpoeHus pbl0 MO BIIAKHBIM
npenapataMm. M3ydenue crpoenust ntuil. M3ydeHue CTpOEHUS MIICKONMMTAIOUIUX IO BIAKHBIM
npernapataM. BojaHble  KUBOTHbIE. TEMIOKPOBHBIE W XOJIOAHOKPOBHBIE  >KUBOTHBIC
YesoBek u ero 3aopoBne: M3yuenue kpoBoobpamieHus. Peakius CCC Ha 103MpOBaHHYIO
Harpy3Ky. 3aBUCUMOCTb MEXJly Harpy3Koi U YpOBHEM dHEpreTuueckoro oomena. ['azooomen B
nérkux. Mexanm3m nérounoro apixanus. Peaknus JIC Ha gusnyeckyro Harpy3ky. JKusHeHHas
€MKOCTh JIeTKMX. BpimenurenbHas, AbIXaTelbHAs W TEPMOPETYISITOPHAS (YHKIUS KOXHU.
JeiictBue pepMeHTOB Ha cyOCcTpar Ha mpuMepe Karajiasbl. [Ipucroco0IeHHOCTh OpraHu3MOB K
cpene oOuTaHusl.
Oo6mas 6monorusi: Jleiicteue pepMeHTOB Ha cyOCTpaT Ha MpUMepe Kartaiasbl. Paznoxenue
H202. Bnusaue pH cpensl Ha akTUBHOCTH (epMeHTOB. DaKTOPHI, BIMSIONIME HAa CKOPOCTh
npouecca (orocunreza. M3ydeHue KIETOK W TKaHEH pacTeHMl W JKUBOTHBIX HAa TOTOBBIX
MUKpOIIpenaparax M HMX OnucaHue. BbIsSBiIeHHE H3MEHYMBOCTH Y OpraHuM3MOB. BrisBieHue
pUCNocO0ICHNH Y OpraHU3MOB K cpejie 0OuTaHus (Ha KOHKPETHBIX IpUMepax).
B o0pazoBarensHoii mporpamme 10-11 kiraccoB mpeacTaBICHBI CIEIYIONINE Pa3aeibl:
1. Knerka
2. Pa3MHOXeHUE U pa3BUTHE OPTaHU3MOB
3. OCHOBBI T€HETHUKH U CEJIEKIUU
4. Bun
5. DKOCUCTEMBI
buonoruueckoe HaOMOACHNE U SKCIIEPUMEHT MPOBOJATCS B popMe T1abopaTopHBIX padboT
U JAeMOHCTpauui. J[eMOHCTPAIMOHHBIN SKCIEPUMEHT MPOBOJIUTCS B CIEIYIOIIUX CIIydasx: a)
UMeIoIIeecss B HAIMYUM KOJMYECTBO TPHOOPOB M IHUGPOBBIX JATYMKOB HE TMO3BOJISET
OpraHW30BaTh WHJUBHAYAIbHYIO, TMApHYIO WIH TPYIIOBYIO JIabOpaTopHyl paboTy;0)
AKCIIEPUMEHT UMEET HEOOJBIIYI0 MPOJOJDKUTEILHOCTh M CIOXKHOCTh M BXOJHUT B CTPYKTYPY

ypoKa.

Oco0eHHOCTH coxep:KaHUSl CTPYKTYPHBIX KOMIIOHEHTOB padoyeil MNporpaMmbl IO
Onosiornu B 5S—9 ki1accax ¢ uCnosb30BaHueM 000pynoBaHus neHTpa «Touka pocra»

I[Inanupyemsble pe3yiabTaTbl 00yueHMss 1o Kypcy «buosorus». 5—9 kiacer.
[IpenmMeTHBIE pe3yabTaThI:

1) dbopMupoBaHHe IEHHOCTHOTO OTHOIIEHHUS K KUBOM NpUpPOJE, K COOCTBEHHOMY OpPTraHU3-
My; IOHUMaHUE POk OMOJIOTHH B (POPMHUPOBAHUHN COBPEMEHHOW €CTECTBEHHOHAYUHOM KapTUHBI
MUDPA;

2) yMeHHe NMPUMEHATh CUCTEMY OMOJIOTUYECKUX 3HAHUM: pAaCKpbhIBaTh CYIIHOCTh JKUBOTO,
Ha3bIBaTh OTJIMYMSA JKUBOTO OT HEXKHMBOIO, IEPEUYUCIATH OCHOBHBIE 3aKOHOMEPHOCTH Op-
raHu3anuy, (QYHKIMOHUPOBAHHS OOBEKTOB, SABJICHHH, MPOLECCOB JKUBOM  NPHUPOJBI,
HBOJIIOLIMOHHOTO PAa3BUTHS OPraHUYECKOr0 MHpa B €ro €IUHCTBE C HEKUBOW TNPUPOIOH;
c(OpMUPOBAHHOCTh TPEACTABICHUI O COBPEMEHHON TEOpUU DBOJIONUU U  OCHOBHBIX
CBUJIETENILCTBAX BOJIIOINH;



3) BmageHMEe OCHOBaMM MOHATMHHOIO ammapaTa M HaydyHOro sI3blka OHOJIOTHMH:
UCIIOJIb30BAHUE H3YYEHHBIX TEPMHUHOB, IOHATHUM, TEOPHM, 3aKOHOB U 3aKOHOMEPHOCTEH MJIA
00BsICHEHUS] HAOII0JTaeMbIX OMOJIOTUYECKUX 00BEKTOB, SIBJICHUN U MTPOIECCOB;

4) noHMMaHHE CIIOCOOOB IMOMYyYSHHUS OMOJIOTUYECKUX 3HAHWHN; HAJIMYME ONBITA MCIOIB30-
BaHUSI METOJIOB OMOJIOTHUH C ILEJbI0 M3YyYCHHS XUBBIX OOBEKTOB, OMOJIOTUYECKUX SBICHUN H
IPOILIECCOB: HAOJIOJEHHUE, OMNMCAHUE, IPOBEJECHUE HECIIOKHBIX OHOJOIMYECKHX OIBITOB U
9KCHEPUMEHTOB, B TOM YHUCII€ C HCIOJIb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX NPUOOPOB U
UHCTPYMEHTOB;

5) yMeHMEe XapaKTepu30BaTh OCHOBHBIE I'DYIIbI OPraHU3MOB B CHCTEME OpPraHUYECKOIO
MHU-pa (B TOM 4YHCIIE€ BUPYCHI, OaKT€pUU, PACTCHHUS, TPUOBI, )KUBOTHBIE): CTPOCHHE, MPOLECCHI
KU3HEJEATENIBHOCTH, UX IIPOUCXOXKACHHUE, 3HAUEHHUE B IPUPOJE U )KU3HU YEIOBEKA;

6) yMeHHEe OOBACHATH MOJIOKEHHE YEJIOBEKAa B CUCTEME OPTaHUYECKOTO MUPA, €0 MpPOHC-
XOXKJEHHE, CXOACTBA M OTJIMYUS YEJIOBEKa OT YKUBOTHBIX, XapaKTE€pU30BaTb CTPOEHUE U
IPOLIECCH] KU3HEISATEIbHOCTH OPraHW3Ma YeJIOBEKa, €ro MPHUCIOCO0IIEHHOCTh K Pa3-JINYHbIM
9KOJIOTUYECKUM (aKTOpaMm;

7) yMeHHE ONUCHIBATH KJIETKH, TKaHU, OPraHbl, CHCTEMbI OPIaHOB M XapaKTepPHU30BaTh BaXK-
Heimue GMoJ0rnyecKue MpoLecChl B OpraHU3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKa;

8) chopMHPOBAHHOCTH IMPEJCTABICHU O B3aMMOCBSI3M HACJIEIOBAHUS MOTOMCTBOM TIpH-
3HaKOB OT POJUTENLCKUX (OpPM € OpraHu3aluedl KJIETKU, HaJIMYMEM B HEM XpPOMOCOM Kak
HOCHTEJICH HaCleZICTBCHHOW HWH(OpManuu, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJICJIOBaHUS
IIPU3HAKOB;

9) copMHUPOBaHHOCTH MpPEICTaBIEHUN 00 OCHOBHBIX (DaKTOpax OKpYy’KaroLlel cpesl, UX
pPOJIM B JKU3HEACATENBHOCTH W HBOJIOLMM OPraHU3MOB; IpPEJCTaBlIEHHE 00 aHTPONOI€HHOM
dakrope;

10) chhopMupoBaHHOCTH MIPEACTABICHUN 00 IKOCUCTEMAaX U 3HAYEHUU OnopazHooOpas3us; o
[J100aIbHBIX HKOJOTHYECKUX IpobieMax, CTOSIUX Mepel] 4YeJOBEYEeCTBOM M CIoco0ax uX
MIPEOOIICHHUS;

11) ymenue pemaTe y4yeOHblEe 3a7aydl OMOJIOTMYECKOTO COJEP)KAHUSA, B TOM UHUCIE
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, IPOBOJIUThH PAcU€Thl, /1eJaTh BbIBOJbI HA OCHOBAaHUU
MOJIyYEHHBIX PE3y/IbTaTOB;

12) ymenue co3iaBaTh U MIPUMEHSATH CIOBECHbBIE U I'paduuecKue MOJEIH A O0ObSICHEHUS
CTPOEHMS JKUBBIX CUCTEM, SIBJICHUI U MPOLIECCOB )KMBOW MIPUPOJIBI;

13) noHrMMaHue BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTMUYECKUX
HayK,

14) BnageHue HaBbIKaMH pabOTHl ¢ MHQOpMAIME OHMOJOTHYECKOTO COAEP)KAHUS, TPEe.-
CTaBJIEHHOM B pa3HOM (opMe (B BHJIE TEKCTa, TAOJUYHBIX JTAHHBIX, CXeM, TPaQUKOB, AUarpamwm,
Mojiesel, n300paxeHuil), KpUTHUECKOT 0 aHalIn3a MH(OPMALIUY U OLIEHKU €€ I0CTOBEPHOCTH;

15) ymeHue mIaHMpOBaTh IO/ PYKOBOJACTBOM HACTaBHHKA W TPOBOJUTH Y4eOHOE
UCCIIeIOBa-HUE WM TPOEKTHYIO paboTy B 00JIACTH OMOJIOTHMH; C Y4eTOM HAMEUYEHHOM Ienu
bopmy-upoBaTh IpolIeMy, TUIIOTE3Y, CTABUTH 3a]1au, BEIOUPATh aJIeKBATHBIE METOMABI JJIsl UX
peteHus, GopMyIMPOBATH BBIBOBI; MyOIMYHO MPECTABIATH MTOJyYEeHHbBIE PE3yIbTaThI,

16) ymeHre UHTErpUpOBaTh OMOJIOTUYECKHE 3HAHUS CO 3HAHUSIMM JAPYIHX y4eOHBIX Mpes-
METOB;

17) chopMHUPOBAaHHOCTH OCHOB DKOJIOTHYECKON TPAaMOTHOCTH: OCO3HAHNE HEOOXOIUMOCTH
JIEWCTBHI 1O COXpaHEHWI0 OMOpa3zHOOOpa3us U OXPaHE MPUPOIHBIX SKOCUCTEM, COXPAHCHHIO U



YKPEIUIEHUIO 3710pPOBbS YEJIOBEKA; YMEHUE BbIOMPATH LIEIE€BbIE YCTAHOBKHM B CBOMX JIEHCTBUSX U
MOCTYNKAX 110 OTHOILIEHUIO K XKUBOU MIPUPOJE, CBOEMY 3J0POBBIO U 3J0POBBI0 OKPYKAIOIIUX

18) ymeHnue ncnonap30BaTh MPHOOPETEHHBIC 3HAHUS U HABBIKU IS 310pOBOTO 00pasa Ku3-
HU, cOAJIAaHCHPOBAHHOTO NMUTAHUS U (PU3MUECKON aKTUBHOCTHU; HEMPUSATHE BPEIHBIX MPUBBIYEK U
3aBUCUMOCTEH; yMEHHE IPOTHUBOJIEHCTBOBATh JDKEHAYYHbIM MAaHUIYJSIIUSAM B o0iactu
3JI0POBBS;

19) oBrnafgeHne npueMaMu OKa3aHMs IEPBOM MMOMOIIM YEJIOBEKY, BbIPAIIMBAHUSA KYIbTYp-
HBIX pacTE€HUI U yxo/a 3a JOMAIIHUMH KUBOTHBIMU.

IInanupyemsbie pe3yabrarbl 00ydeHuss mno kypey «buosorms . 10—11 kiace»
OcBoenue yueOHOro npeamera «buonorus» Ha ypoBHE cpeHEro 00IIero o0pa3oBaHus JOJIKHO
o0OecrieunBaTh JIOCTHIKEHUE CIEIYIOIIMX IPEIAMETHBIX, METAlpPEeIMETHBIX M JINYHOCTHBIX
00pa30BaTeNbHbIX. PE3YIbTATOB.

IIpenmerHbie.pe3yJIbTaThI
[TpenmeTHbIE pE3yJIBTAThI o0yueHHs Ouosiorun JIOJKHBI o0ecreunBarh:
* (opMHpOBaHUE IIEHHOCTHOIO OTHOIIEHUS K MBOM IHpPUPOJE, K COOCTBEHHOMY OpPIraHU3MY;
NOHMMaHuE poyii OWoJoruu B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHUHBI
MUDA;
* YMEHHE MPUMEHATh CUCTEMY OMOJIOTMYECKUX 3HAHUN: PacKpbIBATh CYIIHOCTh JKMBOTO, Ha-
3bIBaTh OTJIMYMS KMBOIO OT HEXHMBOIO, IEPEUUCISITH OCHOBHBIE 3aKOHOMEPHOCTH Opra-
HU3alMM, (YHKIHOHUPOBAHUS OOBEKTOB, SIBJICHHWH, NPOLIECCOB JXUBOW HPUPOJIBI, 3BOJIIO-
LIMOHHOTO Ppa3BUTHsl OpPraHUYEeCKOr0 MHUPAa B €ro €IWHCTBE C HEXHUBOM IPUPOAOH;
* chOpMHUPOBAHHOCTb INPEACTABICHUH O COBPEMEHHOM TEOPUM HBOJIOLUUM U OCHOBHBIX
CBUJETEILCTBAX 9BOJIIOLINH;
* BJIaJICHUE OCHOBAaMH IOHSITUHHOIO ammapara ¥ Hay4yHOrO si3bIKa OMOJIOTHH: HCHOJb30BaHUE
U3YYEHHBIX TEPMUHOB, MOHSTHM, TEOpPHIl, 3aKOHOB M 3aKOHOMEPHOCTEH [uIsi OOBSCHEHUs
Ha0JII0TaeMBIX OMOIOTMYCCKUX 00BEKTOB, SIBIICHHIA u MPOLECCOB;
* IOHUMaHHUE CIOCOOOB MOJIYYEHHs] OMOJIOTMYECKUX 3HAHUM; HAJMYKME OMNbITa MCIOJIb30BaHUS
METOJIOB OHOJIOTMM C LEJIbI0 HU3YYEHUS KHUBBIX OOBEKTOB, OHOJOTMYECKHX SBJICHUM U
IPOIIECCOB: HAOIIOJEHNE, OMMCAaHUE, MPOBEIEHHE HECIOXKHBIX OHOJIOTMYECKHX OINBITOB U
HKCIEPUMEHTOB, B TOM 4YHCJIE C MCIIOJIb30BAaHHEM AaHAJOTOBBIX M IU(POBBIX MPHOOPOB U
WHCTPYMEHTOB;
* YMEHHE XapaKTepH30BaTh OCHOBHBIE I'PYIIIBl OPraHU3MOB B CUCTEME OPraHUYeCKOro Mupa (B
TOM 4HC]I€ BHPYChl, OaKkTepUH, pacTeHUs, TIpuObl, >KUBOTHBIE): CTPOEHUE, MPOLECCHI
KU3ZHENEATENIbHOCTH, WX MPOUCXOXKJIECHHWE, 3HAYeHHE B TMPHUPOAE M JKU3HH YEJIOBEKa;
* yMEHHE OOBACHATH MOJIOKEHUE YEJIOBEKa B CHCTEME OPraHWYecKOoro Mupa, €ro MpoucXo-
KJCHHE, CXOJICTBA U OTIIMYUS YEJIOBEKA OT KUBOTHBIX, XapaKTEPHU30BaTh CTPOCHHUE U MPOLIECCHI
KHU3HEIEATEIbHOCTH ~ OpraHM3Ma 4YeJOBEeKa, €ro IPHCIOCOOJEHHOCTh K  pa3-JIMYHbIM
IKOJIOTUYECKUM ¢bakTopawm;
* YMEHHE HCIIOJIb30BaTh MPHUOOPETEHHBbIE 3HAHHMS W HABBIKM IS 3I0pOBOr0 o0Opasza KHU3HH,
cOaaHCUPOBAHHOTO MUTAHUSA U (PU3MUECKOW AKTMBHOCTH; HENPHUITHE BPEIHBIX MPUBBIYEK H
3aBHCHUMOCTEH; yMEHHE MPOTUBOJCHCTBOBATh JDKEHAYYHBIM MAHUIYJSIIUSIM B  00JlacTu
3JI0POBBS;
* YMEHHE OINUCHIBATh KJIETKH, TKAHU, OPTaHbl, CHCTEMbI OPTaHOB M XapaKTepU30BaTh BaKHEIINe
Ouojoryyeckre  Mpolecchl B OpraHU3Max  pacTeHWil, JKMBOTHBIX M  YEJOBEKa;



* c(hOpMHUPOBAHHOCTH IMPEICTABICHUI O B3aMMOCBS3H HACJIEJOBaHUS MMOTOMCTBOM IMpPH-3HAKOB
OT POAMTENHCKUX (POpM ¢ opraHu3anuell KICTKH, HAIMYHNEM B HEW XPOMOCOM KaK HOCHTENEH
HACIIEICTBEHHON HH(pOpMaMK, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACJEJOBAaHUS IPU3HAKOB;
* c(OPMHPOBAHHOCTD MPEICTABICHUH 00 OCHOBHBIX (DaKTOpaxX OKpYXKArolled Cpebl, UX POJIH B
KHU3HEICATEIIFHOCTH U 3BOJIIOLMU OPTaHU3MOB; IPEJCTaBICHHE 00 aHTPOIOIeH-HOM (haKToOpe;
* c(hopMHPOBAHHOCTh MPEACTABICHUN 00 HKOCHCTEMax M 3HAYeHHH OHOpa3zHOOOpasus; o
[JI00aNBbHBIX HKOJIOIMYECKUX TMpodiieMax, CTOSILMX Tepel] YeIOBEYeCTBOM M CIOoco0ax HX
MIPEOJI0JICHUS;
* yMEHHE peliaTh ydeOHble 3aJaud OMOJIOTMYECKOrO COJIEpXaHHUs, B TOM YHCJE BBISBISTH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, NPOBOJAUTH PACYETHI, J€JaThb BBIBOJAbl HAa OCHOBAaHUMU IIO-
JyYEHHBIX pe3ybTaTOB;
* YMEHHE CO3/1aBaTh W MPUMEHATH CJIOBECHBIE W TpaduuecKue MOJCNH s OOBSICHEHUS
CTpOECHUS JKUBBIX CHUCTEM, ABJICHUI U IIPOLIECCOB KUBOU IIPUPOJIBI;
* MOHMMaHHUE BKJIa/Ja POCCUHCKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE OMOJOTMYECKHX HAYK;
* BJIaJCHUE HaBBbIKAMHU pabOThl ¢ WH(pOpManuel OHOJIOTHYECKOro COJEp:KaHWs, MpPEeCTaB-
JIeHHOW B pa3HOW (opme (B BUAEC TEKCTa, TAOIMYHBIX JAHHBIX, CXeM, rpaHuKOB, AHArpamw,
Mojiesiei, U300paXKeHil), KPUTUUIECKOTO aHain3a MHPOpPMAIMN U OIEHKU €€ JIOCTOBEPHOCTH;
* YMEHHE IUIAaHMPOBATh 0]l PYKOBOJCTBOM HACTaBHHMKA U IMPOBOAUTH y4yeOHOE MCCIIEI0BaHUE
WM TPOEKTHYIO paboTy B 00JlacTH OMOJIOTHH; ¢ Yy4€TOM HAMEUYEHHOW 1enu (PopMyInpoBaTh
npo0sieMy, TUIIOTE3y, CTAaBUTh 3a/ladd, BBIOMPATH aJE€KBATHBIE METOJIbl JUIsl MX pELICHMUS,
dbopMynupoBaTh BBIBO/IbI; nyOJIM4HO IPEJICTaBIISITh IOJIyYE€HHBIE  PE3YJbTAThI;
* YMEHHE WHTErPUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHHUSAMH IPYTUX Y4eOHBIX MpPEIMETOB;
* copMHPOBAHHOCTH OCHOB JKOJIOTUYECKOW TPaMOTHOCTH: OCO3HAaHUE HEOOXOAUMOCTH
NEHCTBUI MO COXpaHEHHUIO0 OMOpa3HOOOpa3us U OXpaHEe MPUPOIAHBIX SKOCHUCTEM, COXPAHEHHIO U
YKPEIICHUIO 3[J0POBBS YEIIOBEKA; YMEHHUE BBIOMPAThH IIEJIEBbIE YCTAHOBKH B CBOMX JICHCTBUSAX U
MOCTYIKaxX IO OTHOLICHUIO K JKUBOW MPUPOJAE, CBOEMY 3/10POBBIO U 3J0POBBI0 OKPYKAOIIUX.
MertanpeameTHble pe3yJibTaThl

YHuBepcadbHbIE  MO3HABATEIbHbIE  JIEUCTBUS  ba3oBble  JIOTUYECKUE  JICWCTBUA:
* BBISBJISITh U XapaKTEpU30BaTh CYLIECTBEHHBIE MMPU3HAKU OMOJOTUYECKUX OOBEKTOB (SIBICHUN);
* YCTaHABJIMBATh CYLIECTBEHHBIH NpHU3HAK KilaccU(PUKAMK OUOJOTMYECKMX OOBEKTOB,
OCHOBaHMA AN OOOOWIEHHS W CpaBHEHMs, KPUTEPUHM  INPOBOAMMOIO  AHAIIU3A;
* ¢ y4€TOM IPEI0KEHHONW OMOIOrNYeCcKOM 3a1a4l BBIABIATH 3aKOHOMEPHOCTH M POTUBOPEUHS
B paccMaTpuBaeMbiX (akTax W HAOMIOACHMAX; TNpe/uiaraTh KPUTEPUU JJS  BBIIBICHUS
3aKOHOMEPHOCTEN 51 IIPOTUBOPEYUN;
* BBISIBJIATH JeDULNUTHI MHPOPMAIMH, JAHHBIX, HEOOXOJUMBIX I PEIICHUs MOCTaBICHHOMN
3a/1a4H;
* BBUBJISATH HPUUYMHHO-CJIEICTBEHHbIE CBS3M IPU H3YUYEHUU OHOJIOTUYECKUX SBICHUH U
IIPOLIECCOB; JI€NaTh BHIBO/IBI C UCIIOJIb30BAHUEM JIEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUYEHHH,
YMO3aKJIIOYeHUH MO0  aHalorud,  (GOpMYyJIMpOBaTh  TUIOTE3bl O  B3aMMOCBS3SX;
* CaMOCTOSATENILHO BBIOMpATh CMOCOO pelleHus yueOHOW OMOJIOrMYecKoi 3agaun (CpaBHHUBATH
HECKOJIbKO BApHAHTOB pEIlIEeHUs, BHIOUpaTh Hanbosee MOAXOAAUIMHA ¢ yYETOM CaMOCTOSITENEHO
BBIJICJICHHBIX KpUTEPUEB).
Bba3oBble HCCJIe1I0BATeIbCKHE AelicTBUSA:
. UCIOJIb30BaTh ~ BOMPOCHl KAk  HMCCIEJOBATEIbCKUNW  HMHCTPYMEHT  TO3HAHMS,
* (opMynupoBaTh BONPOCHL, (UKCHPYIOIIME pa3pblB MEXKAY pealbHbIM M JKeJIaTelbHbIM
COCTOSTHUEM CUTYyalllH, 00BEKTa, 1 CAMOCTOSATEIBHO YCTaHABINBATh HCKOMOE U JIAHHOE;



dbopMupoBaTh runoTe3y 00 MCTUHHOCTU COOCTBEHHBIX CYXACHUU U CYXKIECHUH IPYTHUX,
apryMeHTUPOBATh CBOIO MIO3ULIHIO, MHEHHE;
* IPOBOJUTH IO CAMOCTOSTEIIEHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOXKHBIM OMOIOTHYEeCKH
HKCIEPUMEHT, HEOOJBIIOE HCCIECIOBAaHHE IO YCTAHOBICHHIO OCOOCHHOCTEH OHMOJIOTHYECKOTO
00BbEKTa W3Y4EHUs, NPUYMHHO-CICICTBCHHBIX CBSI3eH W 3aBUCHUMOCTEH OMOJOTHMYECKUX

00BEKTOB MEXIY
* OICHMBATh NMPUMEHHUMOCTh M JOCTOBEPHOCTh HMH(MOPMAILMH, IMOJIYYCHHOH B XOje OHOJIO-
TAYECKOTO HUCCIEIOBAHUS (3KCTIepUMEHTA);

* CaMOCTOATEIbHO (OPMYJIHUPOBATH OOOOIICHHS W BBIBOIBI IO pe3yjbTaTaM MPOBEAEHHOIO
HAOJIIO/ICHUS, OIBITA, HCCIICAOBAHUS, BIAJECTh HHCTPYMCHTAMH OIEHKH JIOCTOBEPHOCTH
MOJTyYEHHBIX BEIBOJIOB u 00001IeHMIA;
* TPOTHO3MPOBATH BO3MOXKHOE JAJbHEHIIeEe pa3BUTHE OHOJOTHMUYECKHX TMPOIECCOB U HX
MOCJICICTBYSI B @aHAJIOTMYHBIX MJIH CXOHBIX CUTYAIUAX, & TAKXKE BBIIBUTATh MPEAOIOKEHHS 00
ux pa3BUTHH B HOBBIX YCITOBHSIX " KOHTEKCTaXx.

Pabora ¢ nundopmanmeit

* IPUMEHSATH pa3IMYHbIe METO/bI, MHCTPYMEHTHI M 3alPOChI IIPU MOKCKE U 0TOOpe OnoJo-
rU4eckod WH(pOpMAaMKM WM JaHHBIX W3 HMCTOYHHUKOB C YYETOM MPEIOKCHHON ydeOHOU
OHOJIOrYECKOM 3aJ1a4u;
* BBHIOMpaTh, AHAIN3UPOBATH, CHUCTEMATHU3UPOBATh M HMHTEPIPETUPOBATH OUOIOTHYECKYIO
UH(pOpMaLIHIO pa3IMYHbIX BUJIOB u bopMm IpEJICTaBICHHUS;
* HAXOJIUTh CXOJHBIC apryMEHTHI (MIOATBEPKIAIOIINE WIK ONPOBEPTaroLINe OAHY U Ty XKe HJIEHO,
BEPCHUIO) B pa3IMYHBIX MH(POPMAaLMOHHBIX HCTOYHUKAX;
* CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (GOopMy HpeAcTaBieHUs HHGPOPMALMU U HIUIIO-
CTPUpPOBaTh pellaeMble 3a/Ja4d HECIOXKHBIMU CXEMaMHM, AMarpaMMaMM, MHOW Irpapukod U HMX
KOMOHUHAIIUSIMHU,
* OILIGHHMBATh HAJAEKHOCTh OMOJOTMYECKOW HHMOpPMAMM 1O KPUTEPUSM, MPEASIOKEHHBIM
YUUTENEM WIH c(hOopMyIUPOBAHHBIM CaMOCTOSITENIbHO;
. 3¢ (HeKTUBHO 3allOMHUHATH u CHUCTEMAaTHU3UPOBATH UH(pOpMaLHIO;
* OBJAJETh CHCTEMOIl YHHMBEPCAJIbHBIX II03HABATEIbHBIX JIEHCTBUN obOecrnieunBaeT chop-
MHUPOBaHHOCTb KOTHUTHUBHBIX HaBBIKOB 00yJaroImuxcs.
YHuBepcanbHble KOMMYHHKATHBHbIC JCHCTBUS

O0menue:
* BOCIIpMHUMAaTh M (OPMYJIHUPOBATH CYXAEHUS, BBIPAXXKaTh SMOLUHU B IPOLECCE BBIIOIHEHUS
MPAKTUYECKUX M JIAOOpaTOpHBIX padoT; BbIpakaTb ce0si (CBOIO TOUKY 3pEHHsS) B YCTHBIX U
MUCbMEHHBIX. TEKCTaX;
* pacro3HaBaTh HeBepOaJbHbIE CpeICTBa OOIIEHUS, MOHUMATh 3HAYEHHE COLIMAJIBHBIX 3HAKOB,
3HaTh M PaclO3HaBaTh MPENNOCHUIKM KOH(MJIUKTHBIX CUTYyallUd M CMT4aThb KOH(IMKTHI, BECTU

NIEPETOBOPBI;
* MOHUMATh HAMEPEHUS APYTUX, MPOSBIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHHKY U B
KOPPEKTHOI dbopme (dhopMynupoBarth CBOU BO3PAXKEHUS,

* B XOJle¢ JUANOra W/WIM JIUCKYCCHH 3aJaBaTh BOMIPOCHI IO CYIIECTBY OOCYyXIaeMoil Ouo-
JIOTUYECKOW TEMBbI M BBICKA3bIBATh WJIEH, HAICJICHHBIC HA PEIICHHE OWOJOTHYECKOW 3a1auu U
Mo/IepKaHUE 0J1aroKeaaTeIbHOCTH OOIIEeHMST;
* COIOCTABJISATH CBOM CYXXJEHHUS C CYKIEHUSMH JPYTUX yYaCTHHUKOB JMajora, oOHapy>KUBaTh
paznuune 51 CXOJICTBO MO3UILIN;



* MyOJIMYHO MPEICTaBIATh PE3YAbTaThl BHIMOIHEHHOIO OMOJIOTMYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCJIeI0OBaHU, MIPOCKTA);
* CaMOCTOSITENIHO BBHIOMpaTh (OpMAT BBICTYIUIEHHS € Y4€TOM 3ajad MpEe3eHTAallud U OCO-
OCHHOCTEH ayIUTOPUU U B COOTBETCTBUU C HUM COCTABISTH YCTHBIC U MUCHMEHHBIE TEKCTHI C
UCTIOJIb30BaHUEM MJUTIOCTPATUBHBIX MaTEPHAJIOB.

CoBMecTHAA NeATeJHLHOCTD (COTpPYyAHHYECTBO):
* IOHMMATh M WCIOJB30BaTh MPEUMYILIECCTBA KOMAaHIHOW M MHAMBHAYaJIbHON pabOTHI Mpu pe-
HIEHUH KOHKPETHOW OMOJIOrH4ecKkod MmpoOsieMbl, 0O00CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUs
rpynmnoBbix  (GopM  B3aUMOJEHCTBUS MpPH  pEIIEHWH TOCTAaBICHHOM y4eOHOW 3ajauu;
* NPUHUMATH IIE€Jb COBMECTHOM NESATEIBHOCTH, KOJJICKTMBHO CTPOUTH NEHCTBHS MO €€ H0-
CTIDKEHHIO: PaCTIpeieisiTh POJIH, JOTOBAapUBATHCs, 00CYKIAaTh MPOIECC U Pe3yJIbTaT COBMECTHOM
paboThl; yMeTh 0000IIaTh MHEHHS HECKOJBKUX JIIOACH, MPOSBIATH TOTOBHOCTH PYKOBOIUTH,
BBITIOJTHSATH MOpy4YeHUS, MO TYUHSTHCS;
* IUIAHUPOBATh OPTraHU3AIMIO COBMECTHOM pabOThl, ONpPENENATh CBOIO pOJb (C ydé€ToMm
MPEINOYTeHU M BO3MOXKHOCTEH BCEX YYACTHHUKOB B3aWMOJCWUCTBUA), paclpelneisaTh 3ajaud
MEXJy WIeHaMHU KOMaHJbl, Y4acTBOBaTh B TPYMIOBBIX (hopMax paboTel (0O0CyxkaeHHs, 0OMeH
MHEHUSIMH, «MO3TOBBIE HITYPMBD» u UHBIC);
* BBIIOJHATH CBOK YacTh pabOTHl, JOCTUTATh KAadyeCTBEHHOTO pe3yibTaTra IO CBOEMY
HANpaBJICHUI0O M KOOPJMHHMPOBATH CBOM JACWUCTBUS C JPYTMMH WICHAMH KOMaHJbI;
* OLICHMBATHh KAayeCTBO CBOETO BKJIaZa B OOIIMH MPOAYKT MO KPUTEPHUSIM, CaMOCTOSITEIHHO
c(OpMyYITHPOBAHHBIM YYAaCTHUKAMHU B3aWMOJICHCTBHS; CPAaBHUBATH PE3YJIBTAaThl C HCXOJHOMN
3ajaueid M BKJIAQJ KaXJIOro 4jeHa KOMAaHIbl B JOCTH)KEHHE PEe3yNbTaTOB, pasleisTh cdepy
OTBETCTBEHHOCTH M TPOSBISTH TOTOBHOCTh K MPEAOCTaBICHHUIO OTYETa Mepes TPYIIoii;
* OBJIAJICTh CHUCTEMOH YHHBEpPCAIbHBIX KOMMYHUKATHBHBIX ICHCTBHI, KOTOpas oOecreuynBaeT
c(OpPMUPOBAHHOCTh COLMANBHBIX HABBIKOB W HAMOLMOHAIBHOTO HMHTEIUIEKTa OO0YYaroluXcs.
YHuBepcaiabHble peryJsiTUBHbIE JAeiicTBUS

Camoopranusaunus:
* BBISIBJISITH MPOOJIEMBI /ISl PEIICHUS] B JKU3HEHHBIX M y4EOHBIX CHTYallHUsX, UCHOJIB3YS OHO-
JIOTHYECKHE 3HAHUS;
* OPHCHTHUPOBATHCS B PA3IMYHBIX TOIXOJaX MPHUHATHS PEIICHUHN (MHIUBUAYATbHOE, TIPU-HATHE
peleHus B rpymre, MPUHSITHE pelieHui Tpynmnomn);
* CaMOCTOSITEJIbHO COCTAaBJISITh AJITOPUTM peEIIeHUs 3ajauu (MU ero 4acTb), BEIOUpPATh CHoOco0
peueHnss yueOHOM OMOJIOTMYECKON 3aaud ¢ Y4€TOM MMEIOLIMXCS PEeCypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTHUPOBATh npejaraeMbie BapHaHTHI pelIeHuit;
* COCTaBIATH IUIAH JNEHCTBHU (TUIaH peayM3allid HAMEYEHHOTO aJrOpHUTMa pelIeHus), Kop-
PEKTHPOBATH MPEUIOKEHHBIN AITOPUTM C YIETOM IOTyYSHHSI HOBBIX OMOJIOTHUECKUX 3HAHUH 00

U3y4aeMoM OMOJIOrMYECKOM 00BeKTE;
. JIeTaTh BBIOOD u Opatb OTBETCTBEHHOCTH 3a peneHue.
CaMOKOHTpOJIb (pediexcus):
. BJIAJIETh criocobamu CaMOKOHTpOJI, CaMOMOTHBALUU u pednexcun;

* JaBaThb QJIGKBAaTHYIO OLEHKY CHUTyalluM M T[pejaratb IJjaH €€ HW3MEHEHHS;
* YYUTBIBaTh KOHTEKCT W NPEIBUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MpPU PEIICHUHN
yaeOHOM OMOJIOTHYECKOH 3a7aud, aJIalTHPOBATh PEIICHWE K MEHSIOMUMCS O00CTOSTEIh-CTBAM;
* OOBSCHATh MPUYUHBI JIOCTHKEHUS (HEAOCTWIKEHHWS) pPE3YJIbTaTOB JEATEeILHOCTH, J/1aBaTh
OIICHKY MPUOOPETEHHOMY OIBITY, YMETh HAXOAWTh MO3UTHUBHOE B MPOU3OIMICIAIICH CUTya-1IUH;
* BHOCHUTHb KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB, W3MEHHUBIIUXCS



CUTYyaIuH, YCTaHOBJIEHHBIX O1nOOK, BO3HUKILUX TPYIAHOCTEH;
. OLICHUBATh COOTBETCTBUE pe3yibTaTta LeIn u YCJIOBHSIM.
OMOLMOHATIEHBIN WHTEJUICKT:
* pa3nuyarh, HA3bIBATh W YIPABJIATH COOCTBEHHBIMH OMOIMSIMH W O3MOIUSMHU JPYTHUX;
* BBISIBJISITH U @HAIM3UPOBATh MPUUMHBI SMOLINIA;

* CTaBUTH ce0s Ha MECTO JPYroro 4ejioBeKka, MOHMMATb MOTHUBHI U HaMEpPEHUs JIPYroro;
. peryiupoBarb croco6 BBIPAXKEHUS SOMOIIHH.

IIpunsTHe cedsi M APyrux

*0CO3HaHHO OTHOCUTBCSI K JIPYromMy YEJIOBEKY, ero MHEHHIO;
* mpu3HaBaTh CBOE TpaBO Ha  OmMMOKY W  Takoe JK€ MpaBO  JPYroro;
* OTKPBITOCTH cebe W IpyruM; 6 OCO3HABaTh HEBO3MOXKHOCTh KOHTPOJMPOBATH BCE BOKPYT;
* OBIAQJCTh CHUCTEMOW YHHUBEPCAIbHBIX YUEOHBIX PETrYISITHBHBIX JCWCTBUN, KOTOpas obec-
neuyrBaeT (OPMUPOBAHNUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSIS MO3ULUS JINY-HOCTH),
U JKU3HEHHBIX HaBBIKOB JIMYHOCTH (YIpaBJICHUS COOOM, CaMOTUCIUIUIMHBI, YCTON-YMBOTO
TTOBEJICHUSA).

JIMYHOCTHBIE pe3yJdbTaThbl

ITaTpuoTHyeckoe BOCIUTAHUE

* MOHMMAaHHE IIEHHOCTH OWOJIOTMYECKON Hayku, €€ pOJM B Pa3BUTUU YEJIOBEYECKOTO
oOmiecTBa, OTHOIICHHE K OMOJIOTUM KaK Ba)KHOM COCTaBIIAIOIIEH KYJIbTYpPbI, TOPJOCTh 33 BKIIAJ
POCCUHCKHX M COBETCKUX YUEHBIX B PA3BUTHE MUPOBOM OMOIOTHYECKON HAYK

I'paiknanckoe BocnnuTanue

* TOTOBHOCTHh K Pa3HOOOpPa3HONW COBMECTHOW JEATENIbHOCTH TP  BBIMOJHEHUU
6I/IOJ'IOFI/I‘~I€CKI/IX OIIBITOB, BKCHepI/IMeHTOB, I/ICCJ'I@Z[OBaHI/Iﬁ 158 HpOGKTOB, CTpeMJ'IeHI/IG K
B3aUMOITIOHUMAaHHWIO U B3aUMOITOMOIIIA.

JIyXOBHO-HPABCTBEHHOEC.BOCIIUTAHHE:
* TOTOBHOCTbH OIICHMBATh CBOE MOBEJEHUE U MOCTYIKH, a TAK)KE MOBEJACHUE U MOCTYIKH JPYTrUX
JIOJIeH C MO3UIMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTMYECKOTO MpaBa ¢ Yy4ETOM OCO3HAHUS
MOCIIEACTBUM
cTeTHYECKOE BOCIIUTAHHE:
¢ [MIOHUMAaHUC SMOIIUOHAJIBHOI'O BOSI[GI\/’ICTBI/ISI HpHpOI[BI u eé IICHHOCTH. HGHHOCTI/I HaquOl"O
MMO3HAHUS:
d OpI/IeHTaHI/ISI B JOCATCIBHOCTU Ha COBpeMCHHYIO CI/ICTeMy 6I/IOJ'IOFI/I‘-ICCKI/IX Hay‘-IHBIX npez[-
CTaBJICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHs MPUPOJIBI, B3aUMOCBS3SX 4YEIOBEKa C

MPUPOAHOMN 51 COLMAJIbHOU cpenoi;
* pa3BUTHE Hay4yHOW IIOOO3HATENHHOCTH, WHTEpeca K OWOJIIOTUYECKOW Hayke U
HCCIIEI0BATENIbCKOM NEATEIIbHOCTH;
. OBJIJICHUE OCHOBHBIMH HaBBIKAaMH HCCIIEIOBATEIIbCKOM JEATEIIbHOCTH.
®opmMHUpOBaHUE KYJbTYPbI 3[10POBbS:

¢ OCO3HAHUE LIECHHOCTH XXU3HU, OTBETCTBCHHOC OTHOLMICHHUE K CBOEMY 3JOPOBBIO U YCTAHOBKA Ha
3M0pPOBBIA  00pa3 JKW3HU (370POBOE TMHUTAHHUE, COOJIIOJCHUE TUTHEHUYECKUX TIPaBUII,



cOaJaHCUPOBAaHHBI PEXUM 3aHATHMH M OTAbIXa, peryjsipHas (u3ndeckas aKTUBHOCTD);
* OCO3HAHHE TOCJIEACTBHA M HENPUATHE BPEIHBIX MPHUBBIYEK (YIOTpeOICHHE aJIKOTOJI,
HAapKOTHKOB, KypeHHE) M HMHBIX (opM Bpeaa i (U3NYECKOTO M IMCUXHUYECKOTO 30POBBS;
* coOumo/ieHre TpaBuil OE30IaCHOCTH, B TOM 4YHCIE HaBBIKM O€30IaCHOTO TOBEICHHUS B
MIPUPOAHOMN cpene;
* YMEHHME OCO3HAaBATh HMOLMOHAIBHOE COCTOSHUE CBOE M APYTUX JIIOJEH, yMETb YIPaBIIATH
COOCTBEHHBIM SMOLIMOHAIBHBIM COCTOSIHHEM,;
* c()OPMHPOBAHHOCTh HaBbIKa pe(IeKCHM, NMPU3HAHUE CBOErO IIpaBa Ha OIMIMOKY M TaKOIro Ke
pasa Ipyroro 4eIJI0BEKA.
Tpynosoe BocniuTanue:

* AKTMBHOE y4acTHE B PELIECHUM NPAKTUUYECKUX 33/1a4 (B paMKax CEMbH, LIKOJbI, TOPOAA,
Kpasi) OHOJIOTMYECKOM M HKOJIOTMYECKON HANpaBICHHOCTH, HHTEpPEC K IPaKTUYECKOMY
U3YYEHHUIO npodeccui, CBSA3aHHBIX c Ouonoruei.
IKOJIOTHYECKOe BOCIIUTaHHE:
* OpUEHTalUs Ha IMPUMEHEHUE OMOJIOIMYECKMX 3HAHMH JUIs pelleHus 3afady B 001acTu
OKpYXKaloIllleld Cpelibl, IUIAHUPOBAHUS IOCTYIIKOB M OLEHKH MX BO3MOXHBIX ITOCIEICTBUHM IS
OKpYXKaroIen Cpelbl;
* TIOBBIIICHHE YPOBHS OSKOJOTHYECKOH KYIBTYpBI, OCO3HAaHHE TJ00AIFHOTO XapakTepa 3KO-
JIOTUYECKUX MPOOJIEM U MyTel UX pelIeHMs]; aKTUBHOE HENPUSITUE JIEHCTBUM, IPUHOCSIIMUX Bpe
OKpY>Karoleu cpene;
* TOTOBHOCTh K YYacTUIO B IPAKTUYECKOW JEATENBHOCTH HKOJIOTMYECKON HalpaBiICHHOCTH.
Apantanus o0y4alumerocsi K H3MEHSIIOIMMMCS YCJIOBHUSIM COLNMAJIbHOH M NPHUPOA-HOH
cpeabl:

* OCBOCHHE 00YYaIOIIUMUCS COLUAIBHOTO OIBITA, HOPM M MPaBUJI OOLIECTBEHHOI'O ITOBE/ICHUS B
rpynmnax M cooOuiecTBax IpU  BbINOJIHEHUM  OMOJOrMYECKMX  3aJad, IMpPOEKTOB U
WCCIIEJOBAHUH, OTKPBITOCTh OIBITY u 3HAHUAM IPYTHX;
* OCO3HaHHE€ HEOOXOIUMOCTH B (OPMUPOBAHHWU HOBBIX OHOJOTMYECKUX 3HAHUN, YMEHUE
(bopMynupoBaTh UJIEU, MOHATHS, TUIIOTE3bl O OMOJIIOTUUYECKUX 0OBEKTAX U ABJICHUSX, OCO3ZHAHUE
nepunuTa COOCTBEHHBIX OHOJIOTMYECKUX 3HAHWM, IUIAHUPOBAaHME CBOErO  Pa3BUTHS;
* YMEHHUE OIepUpPOBaTh OCHOBHBIMM IOHSATUSIMHU, TEPMHUHAMU U IPEJICTABICHUAMU B 00IacTU
KOHLEMNINH YCTOHYMBOTO pa3BUTHS,
* YMEHHE aHAJU3UPOBaTh U BBIABIATH B3aUMOCBS3U INPHUPOJBI, OOIIECTBA M HKOHOMHKH;
OLICHMBAHME CBOUX JECUCTBUI C YUETOM BIIMSIHMS Ha OKPYKAIOILLYIO CPENly, TOCTHKEHUS LEIEH U
IIPEOAOICHUS BBI30BOB U BO3MO>KHBIX r7100aIbHBIX HOCIIEACTBUM;
* OCO3HaHHME CTPECCOBOI CHUTYyallMM, OLICHMBAHHME MPOUCXOJAMIMX H3MEHEHUH M UX IOCHe[-
CTBHI; OLICHMBAHUE CUTYyAIlUU CTPeCCa, KOPPEKTUPOBAHNE IPUHUMAEMBIX PEIICHUN U IEUCTBUM;
* YBOXHUTEJIbHOE OTHOILLIEHUE K TOUKE 3PEHUsI IPYrOro 4ejI0BeKa, €ro MHEHHUIO, MUPOBO3-3PEHHUIO.

DOpMBbI.KOHTPOJIA
Kontpons pe3ynabTaroB o0OyueHHs] B COOTBETCTBHM C JIaHHOM 00pa3oBaTelbHOM
IpOTrpaMMOil MPOBOAUTCS B OPME MUCHMEHHBIX M SKCIIEPUMEHTAIBHBIX paboT, MpeanoaaraeTcs
IIPOBE/ICHUE IIPOMEKYTOUHOU u HUTOTrOBOU aTTeCTaluu.
IIpomeskyTOoOUHAsI.ATTECTALMS
s ocymecTBieHNs IPOMEKYTOUHOM aTTECTAlH MCIOJIB3YIOTCSI KOHTPOJIBHO-OLEHOYHbIE
MaTepuaibl, OTOOp COJEp:KaHUs KOTOPBIX OPUEHTUPOBAH HAa IPOBEPKY YCBOEHHUS CHCTEMBI
3HAaHUW M YMEHUH — HMHBApUAHTHOTO sJipa COJAEpKaHMS JEHCTBYIOIIUX 00pa3oBaTeIbHOU



pOrpaMMBbI 10 OMOJIOTHH J71s1 00111e00pa30BaTEeNIbHBIX OpraHu3aluii. 3aJaHus MPOMEKYTOUHON
aTTecTaluu BKJIIOYAIOT MaTtepual OCHOBHBIX paznenoB Kypca Ouomnorumu.

I[TAKET OLEHOYHbBIX MATEPUAJIOB W KPUTEPMU OLEHMBAHUWA I10
I[MPEJIMETY «BHUOJIOT' S »
KonTtpoJbHbie U3MepHUTeJIbHbIE MaTepHuaJIbl

[Tpu opraHu3anuu TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH OOYYaIOIIUXCS CIEAYeT YUUTHIBATh
tpeboBanuss GI'OC OOO k cucreMe OIECHKH IOCTHXKEHHS IUTaHUpyeMbIX pesyibTaToB OOII,
KOTOpas JI0JKHA MPeTyCMaTpUBaTh UCTIOIb30BaHUE PA3HOOOPA3HBIX METOJOB U (OPM, B3aUMHO
JOTIOJIHAIOUIMX JPYT JIpyra (CTaHIapTU3UPOBAHHBIE MUCHMEHHBIC M YCTHBIE PA0OTHI, TPOCKTHI,
NpaKTUYEeCKHe M JIabopaTopHbIE pabOThI, TBOPUECKHE DPAOOTHI, CaMOAHAIM3 M CAMOOIICHKA,
HaOJII0ZICHUE, UCTIBITAHUS U UHOE).

Br160p yKa3aHHBIX HUKE THUIIOB U MPUMEPOB KOHTPOJIBHBIX U3MEPUTEIBHBIX MaTepHallOB
0OyCIIOBJIEH TEJarornyeckol U METOIUYECKOW IeNecO00pa3sHOCThI0, ¢ YYETOM MHPEIMETHBIX
ocobeHHocTei kypca «buonorus 5—9 kmacey.

Tecthl 1 3a1aHus pa3paboTanbl B cooTBeTcTBUU ¢ popmatoM EI'D u 'NA, yto mo3Bosiser
AK€ B paMKax YCBOCHHS MPAKTHYECKOW YacCTH MPOTPaMMBI OTpadaThIBaTh OOIICydeOHBIE H
MpeIMETHBIC 3HAHUSI U YMEHHUS.

[lepedeHb OIEHOYHBIX MPOILEAYP JOJKEH OBITH ONTUMAIBHBIM M JOCTATOYHBIM ISl OTIpe-
JIeJICHUSI YPOBHS JOCTIKEHHS O0yUYaIOIIMMHUCS MPEIMETHBIX U METAPEIMETHBIX PE3yJibTa-TOB.
Oukcanusi pe3yabTaToB TEKYIIET0 KOHTPOJS yCIIEBAEMOCTH O0YYaIOLIUXCS OCYIIE-CTBIISAETCS B
COOTBETCTBUU C MPUHATON B 00pa30BaTeNbHOM OpraHU3aluy CUCTEMOM OLIEHU-BaHU.

IIpensio:kenHbie THUIBI U npuMepsbl 3a/aHUIi:
* OPHEHTUPYIOT YYMUTENs B JAMANa30HE KOHTPOJBHBIX HM3MEPHUTENbHBIX MaTepUaoOB MO Kypcy,
MOMOTAIOT Pa3HOOOPA3HUTh 3aJaHUs TPECHHUPOBOYHOTO, KOHTPOJIHHOTO U JIOMOJHUTEIHHOTO
MOJTyJIeH, KaKk HHTEPAKTUBHOTO BHJICO-YPOKA, TAK U TPATUIIHOHHOTO YpO-Ka B paMKaxX KIIACCHO-
YPOUHOU CHCTEMBI,
* VYUTHIBAIOT BO3MOYKHOCTH YCBOCHHSI MaTepHalia, ¢ TOYKH 3pEHHS ero AudQepeHIHaiu sl
pa3IMYHBIX KaTeropuil OO0y4aromIMXcs, Pa3HOTO YPOBHSA H3YyUEHHUs MpEAMeTa, BO3PACTHBIX
OCOOCHHOCTEH MIIa[IIUX IIKOJHbHUKOB, a TakkK€ MOTHBAIIMOHHOTO M TICHXO3MOIIMOHAIBLHOTO
KOMIIOHEHTOB.ypPOKOB;
* MO3BOJSIOT OTpabaThIBaTh HABBIKM, 3aKPEIUISATh IMOJTYYCHHbIE 3HAaHHS M KOHTPOIUPOBATH
pe3ynbTaThl OO0YYCHHs, KaK B XOJA€ KaXKIOr0 YpoKa, TaKk U B paMKax HTOTOBOTO ypOKa IO
Marepuany pasnaena. Cnernudpuueckoid (GopMol KOHTpOJsSI sIBIIsseTCS paboTa ¢ mpubOpamu,
nabopaTopHbIM OOopyaoBaHueM, MojaeasiMu. OCHOBHas 1€7b JTHX TMPOBEPOUYHBIX pPabOT:
oTIpesicNIeHUe YPOBHS Pa3BUTHS YMEHUH IIKOJIBHUKOB PabOTaTh ¢ 000pYIOBAaHUEM U IMPOBOIUTH
DKCIIEPUMEHTAJbHBIC  WCCIENOBaHMS, IUIAHUPOBATh HAOMIOJEHWE WM  ONBIT, BECTH
CaMOCTOSITENIbHO TPAKTHYECKYI0 paboTy. 3aJaHhe MOMKET CUYMTAThCS BBIMIOJHEHHBIM, €CIIH
3aMMCaHHbIN/BRIOPAHHBIN OTBET COBIA/IAET C BEPHBIM OTBETOM. 3a/IaHUs MOTYT OIICHUBATHCS KaK
1 GamnoM, Tak ¥ OONBIIMM KOJMYECTBOM B 3aBUCHUMOCTH OT YPOBHS CIOKHOCTH 3a/JaHUS, OT

KOJINYECTBA BBE/ICHHBIX/BBIOPAaHHBIX OTBETOB, oT THMa 3aaHuA.
Hopmer OIIEHOK 3a BCE BUJIbI MPOBEPOYHBIX pabor
«5» — YpOBEHBb BBINIOJIHEHUS TPEOOBAaHUN 3HAYUTEIILHO BBIIIE YIAOBJIETBOPUTEIHHOTO:

* OTCYTCTBHE OIMMOOK, KaK MO TEKYIIeMy, TaK U IO TPEeAbIAyIeMy ydeOHOMY Marepuany;



. HE OoJtee OJTHOT'O HEeIo4YETa.
«»  —  ypOBEHb BBITIOJTHEHHSI TpeOoBaHUit BBIIIIC YIOBIIETBOPUTEIBHOTO:
e Hamuyne 2—3 ommboK uiu 4—6 HEeIou€TOB MO TeKylleMy y4dyeOHOMY MaTepualy;
e He Oomee 2 omumbOOK wim 4 HEmO4E€TOB MO  TPOMJCHHOMY  Marepuany;

. HCII0JIb30BaHUE HepaluoOHAIbHBIX PUEMOB perieHust y4ueOHOMU 3a/1auu.
«3» — J0CTaTOYHBI MUHUMAJIbHBI YPOBEHb BBINOJIHEHHS] TPEOOBaHUM, MPEIbABISEMBIX K
KOHKPETHOU pabore:

* He Oomee 4—6 ommOok wam 10 Hemo4y€ToB MO TEKylleMy Y4YeOHOMY Marepuany,
* He O6osnee 3—5 ommOOK WK He Oojiee 8 HEIOYETOB MO MPONACHHOMY YYeOHOMY MaTepHay.
«@» — YpOBEHB BBITIOJTHEHUS TpeOoBaHMI HUKE YIIOBJIETBOPUTEIHHOTO:
* mHammuue Oomee 6 ommbOok wmum 10 HEmTOYETOB MO  TEKYIIEMY Marepuany,
* Oostee 5 ommOOK WK OoJiee 8 HEOUETOB 0 MPOIJICHHOMY MaTepuaty.



TemaTnyeckoe NJIAaHKPOBaHKE B S Kjacce

Beeaenue — 1 4.

P. 1. buosioruss — Hayka 0 ’KUBOM MHUpE — 7 4
P.2. Ctpoenue opranuzma — 9 4.

P.3. MHorooGpa3sue »KUBBIX OPraHU3MOB — 15 .
P.4. TToBTOpenue u 0600meHne — 2 .

Ne | Tema Conepxxanue LeneBas yctanoBka | Konuu | OcHOBHbIE BUJIBI iedaTenbHOCTH | Mcnonib3oBanue
m/ ypoKa €CTBO | OOyYarommxcs Ha YPOKe/BHEY- obopynoBaHus
| 4acOB | pPOYHOM 3aHSITUU

buonorus — nayka o xuBoM mupe (7 9)

1 | Meroasl uzyuenust | Mcnonb3oBanue yBe- OOBACHATH 1 YMmeHue paboTats ¢ MUKpPOCKOII CBETOBOMH,
MIPUPOABL. JUYUTENBHBIX TPUOOPOB MPU | HA3HAUYCHHE 1a00paTOPHEIM 000pYyI0BaHUEM, | ITUGPOBOK
Jlaboparopnas pa- | U3y4eHUH OOBEKTOB KUBOM YBEITUUYHUTEIIbHBIX YBEJIMYUTEIbHBIMHU MPUOOPAMH.
6ota 1 IPUPOJIbL. YBEIUUUTENbHBIE | IPUOOPOB. N3yuaTpe yCcTpONCTBO MU-

«3yuenue npuOOPHI: JIYIbI py4Has, Paznuuarte pyunyto KpPOCKOIIa U COOII0AaTh IPpaBUiia
ycTpoiicTBa LITaTUBHAs, MUKPOCKOIL. P. U IITaTUBHYIO paboThl ¢ MUKPOCKOIIOM.
YBEIMYUTEIbHbIX I'yk, A. Ban JleBenryk. Yactu | iynbl, 3HaTh CpaBHUBaTh yBEIMYECHHE JTYIIbI U
pruOOpPOB» MHUKpPOCKOIIA. BEJIMYMHY IOy~ MuKpockomna. [TonyuaTs HaBBIKH
Muxkponpenapar. [Ipasuna 4aeMOro ¢ UX IIOMO- paboThl ¢ MUKPOCKOIIOM IIPH
paboThl ¢ MUKPOCKOTIOM. b0 YBEITUYECHHUS. M3Y4YEHUU FOTOBBIX
MuKponpenapatoB. Co0aroaTh
npaBmiia paboThl B KaOMHETE,
oOparteHus ¢ 1ab0paTOPHBIM
000pyI0BaHNEM
Ctpoenue opranuszma (9 u)

2 | CtpoeHHE KIETKH. Crpoenue knetku. Tkanu. | BoiaBiasaTe yactu 1 Ymenue paboraTh C MUKpOCKOIT CBETOBOMH,
JlaGopaTopHnas pa- Knerounoe ctpoenue KJIETKU Ha n1abopaTopHbIM 000pyI0BaHUEM, | IIU(PPOBOI
6orta 2. JKUBBIX OPraHU3MOB. pPHUCYHKax YBEJIMYUTEIbHBIMU PUOOPaMH.

«3HaKOMCTBO C Knerka. Yactu kieTku 1 | yueOHUKa, XapakTe- Habmtonate 4acTi 1 OpraHou Il
KJIETKaMU PacTeHUN» | UX Ha3HA4YECHHE. pHU30BaTh UX 3Haye- KJIETKH Ha TOTOBBIX MUKPO-




Hue. CpaBHUBATH
KUBOTHYIO U
PacTUTEIbHYIO
KJICTKU, HAXO/IUTh
YepThl UX CXOJICTBA
U pa3auyusl.
Pasznuyars TkaHu
JKUBOTHBIX U
pacTeHuil Ha
pHCYHKax y4eOHu-
Ka,
XapaKkTepU30BaTh
UX CTPOCHHUE,
OOBSCHATH X

mpernaparax MmoJi MajibiM U
OOJIBIIINM YBETUYEHUEM
MHUKPOCKOTIA U OIUCHIBATH HX.
PaznuuaTh OT/ENbHBIE KISTKH,
BXOJISIIIUE B COCTAB TKAHH.
O0600mars u GUKCHPOBATH
pe3yabTaThl HAOIIOICHHH,
nenatb BeIBOIb. CO0III0AATh
npaBujia pabOThI B KAOMHETE
Ouosioruu, oOpareHus ¢
1a00paTOPHBIM 000PYIOBaHHEM

byHKIHH.
XUMHYECKUN COCTAB XUMHYECKUN COCTAB Paznuuate HabGmronate qemoHcTpanuo
KJIETKH. KJIETKU. XUMUYECKHE HEOPraHWYeCKHe U ONBITOB YUUTEIIEM,
BEILIECTBA KIIETKH. OpPraHUYECKHUe AQHAJIM3UPOBATh UX PE3YJbTATHI,

Heopranuueckue
BCIICCTBA KJIICTKU, UX
3HAYEHUE IS KIETKU U
opranusma. Opranuye-
CKHE BELIECTBA KIIETKH,
HUX 3HAYCHHUEC JI )KU3HU
OpraHu3Ma M KJIETKH

BEIIECTBA KIIETKH,
MUHEPATBHBIC CO-
T, OOBSCHATH UX
3HAYEHHE ISl Opra-
HHU3Ma.

JieNaTh BBIBOJIbI. AHAJIM3UPOBATh
MPEICTABICHHYIO Ha PUCYHKaX
y4eOHHKa HHPOPMALIHIO O
pe3yJabTaTax oIbITa, paboTas B
nape YMeHue paboTats C
71a00paTOPHBIM 000PYIOBaHUEM




MHoroo6pasue >XHBBIX Opranu3moB (15 q)

Crpoenue u
KHU3HENEATSILHOCTh
OakTepuii. 3HaYCHUE
OakTepuii B IpUpoIe
Y JKU3HH YEJIOBEKa

bakrepuu: ctpoenue u
KU3HEJEeATeNbHOCTh. bakT
epuH — MPUMHUTHUB-

HBIE OJIHOKJIETOYHBIE Op-
raau3Mbl. CTpoeHue Oak-
Tepuil. PazmHoxxenue.
OakTepuil JeJIeHHEM
KJIETKU HazBoe. bakre-
pHUH KaK caMasi APEBHSS
rpynmna opraHu3MoB.
IIpoueccsl xu3Heaes-
TEIbHOCTU OaKTEepuil.
[Tonsitue 06 aBTOTpOhax
u rerepoTpodax, mpoka-
pHOTaX U 3yKapuoTax

XapakTeprus3oBaTh
0COOCHHOCTH
CTpOEHUS OAKTEePUA.

2

OnuceiBaTh pa3HOOOpa3HbIE
(hopmbI OakTepraTbHBIX KIETOK
Ha PUCYHKE
yueOHuKa.PaznuuaTh NOHATHSA:
«aBTOTPO(DBI», «TeTePOTPOPHI»,
«IIPOKAPHOTHI», «3yKapUOTHI.
XapakTepu30BaTh MPOLECCH
KHU3HEEATEIbHOCTH OaKTepuu
Kak npoka-puot.CpaBHUBATH U
OLIEHUBATh POJIb OaKTepuii-
aBTOTPOQOB U OaKTepUii-reTepo-
Tpo¢oB B IpUpoeyY MeHue
paboTaTh ¢ 1a00pPaTOPHBIM
000pyI0BaHUEM, yBE
JTYUTETHHBIMU IPHOOpaMH.

PaccmarpuBanue
OakTepuii Ha TOTOBBIX
MHUKpOIpernaparax ¢
UCIOJIb30BaHUEM
MHUKpOCKOIIA.




[HapctBO Pacrenus.
XBOIIH, TUIAYHBI,
MATIOPOTHHUKH.
I'onocemenHsle,
MOKPBITOCEMSIHHBIE.
JlaGopatopnas
pabora3.
«OcobeHHOCTH
Pa3BUTHSI CITIOPOBBIX
pacTeHuin»

Pacrenus.IIpencrasienue
o mope. OTnuunuTensHOE
CBOWCTBO pacCTEHUU.
Xnopodwin. 3HaueHHe
dorocunteza. CpaBHeHUE
KJIETOK PacTEHUN U
Oakrtepuii. Jlenenue
LapCcTBa paCTECHU HA
TPYHIbL: BOAOPOCIH,
[[BETKOBBIC
(TTOKPBITOCEMEHHBIE),
rOJIOCEMEHHBIC, MXH,
TUIaYHBI, XBOIIH,
nanopoTHUkH. CTpoeHue
pacrenuii. Kopenb u
nmooer. CnoeBuite
BoJiopociieil. OCHOBHbIE
paznuuus
MOKPBITOCEMEHHBIX U
TOJIOCEMEHHBIX PACTECHUM.
Poub 1BeTKOBBIX
pacTeHui B )KU3HU
YyenoBeKa

XapaxkTepru3oBaTh
IJIaBHBIC MPU3HAKU
pacTeHui.

Pa3znuyath yacTH 1IBETKOBOTO
pacTeHus Ha pUCYHKE y4yeOHHUKa,
BBIJIBUTaTh MPENOI0KEHUSI 00
ux ¢pynkuusx.CpaBHUBATH
[[BETKOBBIE U T'OJIOCEMEHHBIE
pacTeHMsl, XapaKTepU30BaTh UX
CXOZICTBO U Pa3JINYUSI.
XapakTepu3oBaTh MXH,
MarOPOTHUKH, XBOIIH, TIAYHbI
KaK CIIOPOBBIE PACTEHMS,
OTIPECIIATh TEPMUH «CIIOPAY.
BrIsBIIATE Ha pUCYHKE Y4eOHMKA
pa3Inurs MEX1y pacCTCHUSIMHU
Pa3HbIX CUCTEMATHYECKUX
rpymi. ConocTaBisiTh CBOMCTBA
pacTUTENbHON 1 OaKTepHUaIbHOU
KJIETOK, JIEJIaTh BBIBOJIBL.
XapakTepu30BaTh 3HAYEHUE
pacTeHui pa3HbIX
CUCTEMATUYECKUX Py B
KU3HU YeJI0BEKaY MEHHE
paboTaTh ¢ 1a00PaTOPHBIM
00opyI0BaHUEM,
YBEJIMYUTEIbHBIMHU PUOOPaMH.

OO6HapyxeHue XJIopo-
IJIACTOB B KJIETKAX
pacTeHui ¢
UCIIOJIb30BaHUEM
nudposBoro
MHUKPOCKOIIA. DJIEKTPO
HHBIE TaOJIHUIIBI U
TUTAKaTHI.




Bonopocnu, nx OO6mas xapakrepuctuka. | M3yuuTs cTpoeHue Muxkpockorn
MHOTr000pasue B CrpoeHue, pa3sMHOXKEHUE | U Pa3MHOKEHUE BbiaensaTes u onuceiBaTh U poBOIA,
pupoe BOJIOPOCIICH. BOJIOpOCIIei CYLIECTBEHHbIEC TPU3HAKU MUKpOTpEnaparsbl.
Paznoobpazue BOJOpOCIel. XapaKTepu30BaTh (OnHOKIETOYHAS
Bojiopocieid. OTaensl: TJIaBHBIE YEPTHI, JIeKAIUE B BOJOPOCIH —
3enénnie, Kpacusie, OCHOBE CHCTEMAaTHKHU XJIaMHJIOMOHA/1a)
Bypsie Bogopociu. BoJiopociiel. Pacio3naBathb
3HaueHue BOJIOpocCiiel B BOJIOPOCIIM HAa PUCYHKAX,
npupoze. Mcnonas3zoBanue repOapHbIX
BOJIOPOCJIEH YEIIOBEKOM Matepuanax.CpaBHUBATH
BOJIOPOCIIH C HA3€MHBIMH
pacTeHUsIMHM U HaXOAUTh 0011e
npusHaku. OOBSCHATH MPOIIECCHI
Pa3MHOXKEHHUS Y OAHOKJIETOUHBIX
¥ MHOTOKJIETOYHBIX BOAOPOCICH.
Hcnonb3oBars
UH(GOPMaIMOHHBIE PECYPCHI JUIS
HOJTOTOBKH COOOIICHHUS O
3HaYEHUU BOJIOPOCIICH B IpU-
pOJie ¥ JKH3HU YeJIOBEKa
Mxu. OOGmas xapak- MoxoBuansle, xapaktep- | M3yuuTs crpoeHne CpaBHUBaTh NpeACTaBUTENEN Muxkpockon
TEepHUCTHKA U 3Haye- HBIE YEPThI CTPOEHUSI. U pa3MHOXKEHUE Pa3IUYHbIX IPYII PaCTEHHUM 1 (poBOH,
HUE Knaccel: [led€éHOUHMKN 1 | MXOB oT1ena, AeIaTh MUKpOIIpEnaparsl.
JlucrocrebenpHbIE, UX BbIBOJIbI. Ha3piBaTh (Coaraym —

OTJIMYUTEIILHBIEC YEPTHI.
Paszmuoxenue (Oecrosoe
U TI0JIOBOE) U Pa3BUTHE
MOXOBUIHBIX.
MoxoBuaHbIE KaK CIIOpO-
BBIE PACTEHMS. JHAUECHUE
MXOB B IPH-POJIE U JKU3HU

CYILIECTBEHHbIE TPU3HAKU MXOB.
Pacno3naBath npencraBurene
MOXOBH/IHBIX Ha PUCYHKAX,
repOapHBIX MaTepuatax, )KUBbIX
o0BbeKTax. Beinenste npu3Haku
MPHUHAJJIC)KHOCTU MOXOBH/IHBIX
K BBICILIIM CIIOPOBBIM

KJIETOYHOE CTPOEHUE)




YyelloBeKa.
JlabopaTtopHast pabora 4.
«M3yueHue BHEIIHETO
CTPOCHHSI MOXOBHTHBIX
pacTeHuin»

pacTeHusiM. XapakTepru30BaTh
MPOIECChl Pa3MHOXKEHUS U
pa3BUTHS MOXOBHJIHBIX, UX
0c00eHHOCTH. Y CTaHABIMBAThH
B3aUMOCBSI3b CTPOCHHSI MXOB U
HX BO3JECHCTBUS HA CPELY
obutanus. CpaBHUBATh BHEUITHEE
CTPOEHUE 3EIEHOTO MXa
(KyKyIIKHHA JIbHA) B 0eJI0ro Mxa
(carnyma), oTMeuaTh BX
CXOJICTBO U

pasznnuusa. PUKCUPOBATH
pe3yJIbTaThl UCCIICIOBAHUIA.
Cobnronats mpaBuiia paboTHI B
kaOuHeTe, 0OpaleHus ¢
71a00paTOpHBIM 000pYTOBAHUEM

I'pubb1. Obmas
XapaKTePUCTHKA.
MHoroo6pa3ue
rpuoB.

MHuoroo6pa3ue u
3HA4YCHHE TPUOOB.
CtpoeHue NUIAMOYHBIX
rpu6oB. [InecHeBbie
IpubBbl, UX UCIOJIB30BAHNE
B 3/]paBOOXpaHCHHUN
(aHTUOMOTHK
MIEHULIAJUTAH).
OnHOKJIETOYHBIE TPHOBI
— apoxoku. Ux
UCIIOJIb30BaHUE B
xJ1e00neueHu! 1
MUBOBAPEHUU.
CpeqoOHbIE U ITOBUTEIE
rpu6sl. [IpaBuna cbopa u
ynotpe6ieHust Tpu0oB B
nuiy. [lapazutnueckue

XapakTepu3oBaTb
CTpOCHUE
IUTATIOYHBIX
rpuooB.

[Toppaznenars nUIAIOYHbIE
rpuObI Ha TUTACTHHYATHIE U
TpyOuaTsie.ONUCHIBATH
CTPOEHHE IJIECHEBBIX IPUOOB 1O
pucyHKY yueOHunka.OObICHATH
TEPMUHBI «QHTHOUOTUK» U
«MeHUIWUIMH». Pacnio3HaBaTh
CbeJIOOHBIE U STOBUTHIC TPHOBI
Ha TabJIUIax ¥ pUCYHKaX
ydueOHUKA. Y 4aCTBOBATh B
COBMECTHOM O0CYXJIE€HUH
mpaBuil cOopa M UCTIOJIb30BaHUS
rpu60B.O0BACHATH 3HaUEHUE
rpuOOB IS YeTTOBEKA U IS
IPUPOJIBI

I'otoBuTh
MHKpoOnpenapar
KYJIbTYpbI
npoxoken.M3yuats
TJIECHEBBIE TPUOBI O
MHUKPOCKOTIOM TIPH
MaJjoOM YBEJIMYEHUH Ha
TOTOBBIX
n\MHKpoIpenaparax.?d
JIEKTPOHHBIC TAOTHUIIBI
U TIJIAKaThI.




rpudbl. Posib rprboB B
[PUPOAEC U XKU3HU
YeJioBeKa




TemaTnyeckoe IaHUPOBaHUE B 6 Kiacce

Beenenue — 1u.

P. 1. Ocobennoctu ctpoenus L[BeTkoBbIX pacTeHmii — 13 .
P.2. — XKuzHenearenbHOCTh PACTUTEIBLHOIO OpraHusmMa — 9 4.
P. 3. Knaccuduxanus 1BeTKOBBIX pacTeHHH — 7 .

P.4. Pactenus u okpyxaromas cpena — 4 d.

Ne | Tema Coneprkanue LeneBas ycrtanoBka | Konuu
1/ ypoKa €CTBO
it 4acoB

OcHoOBHbIE BUIBI I€ATEIBHOCTH
o0yJaromuxcsi Ha ypoKe/BHEY-
POYHOM 3aHSITUU

Hcnons3oBanue
o0opoToBaHus

Oco0eHHOCTH CTPOEHUS IIBETKOBBIX PACTCHUM

1 | Cewms, ero Cewms kak opras pas- Crpoenue cemenn: | 1

CTpOEHUE U MHOXEHHUS KOXKypa, 3apO/IbI1I,
3HaYeHUE pacteHuii.3HaueHNE CEMSH B | DHIIOCTIEPM,
HPUPOJIE U )KU3HU YEJIOBEKa | CEeMSIONH.
JlaGopaTtopHnast pabora 1 Crtpoenue
«Ctpoenune cemeHH ¢a- 3apopIiia
COJIH» pacTeHus..
JBynOIBHBIE U
OJTHOJIOJIbHBIE
pacTeHus.
IIpopacranue

CCMsIH.

OOBSCHATH POJIb CEMSIH B
npupoze. XapakTepu3oBaThb
(yHKIIMM YacTeil ceMeHu.
OnuceIBaTh CTPOEHUE 3apOAbIIIA
pacTteHus. Y CTaHaBIMBATh
CXOZICTBO IIPOPOCTKA C
3apopliieM ceMeHU.OnHChIBaTh
CTaJluy IPOpacTaHusl CEMSH.
BBISABIIATE OTIIMYUTEBHbIE
MPU3HAKU CEMSH JABYIOJIbHBIX U
OJTHOJIOJIbHBIX PACTEHUH.
Hcnons3oBars

Pa6ora «Ctpoenue
CEeMEHHU
dhacomm»lludponas
nabopaTopus 1o
9KOJIOTHH (AATYUK
OCBEIICHHOCTH,
BJIQKHOCTH U
TEMIEPATYPbI). DIEKTP
OHHBIE TaOIUILIBI U
TUTaKaTHI.




WH(POPMAIIMOHHBIE PECYPCHI IS
MOJATOTOBKH COOOIICHHUSI O POJIU
CEMSIH B )KH3HH
yenoseka.lIpoBoauts
HaOMroIcHUS, (PUKCUPOBATh MX
pe3yabTaThl BO BpEMs
BBINTOJIHEHHSI Ta00paTOPHOM
pabotb1.CobutoaTh mpaBuia
paboThl B kKabuHeTe, OOpaIeHus
¢ 1abopaTOpPHBIM
o0opynoBaHuEeM YMEHHE
paboTaTh ¢ 1a00pPaTOPHBIM
o0opynoBaHueM,
YBEJIUYUTEIbHBIMUA IPUOOPaMHU

Ycnosus 3HaueHue BOJBI U BO3JyXa N3yuuts ponb XapakTepu3oBaTh poiib BoAbl 1 | PaboTta
IIpOpacTaHus JUISl TIPOPAcTaHus CEMSH. 3anacHbIX BO3/lyXa B IPOPACTAHUH «YcnoBus
CEeMSH 3anacHble UTATEIIbHbBIE IIUTATEJIbHBIX ceMsH.OOBACHATh 3HAYCHHE IIPOPAcTaHUs CEMSH.
BEILECTBA CEMEHH. BEILECTB CEMEHH. 3alaCHBIX UTATEIbHBIX 3HaueHue BOJbI U
TemneparypHsbie TemneparypHbie BELIECTB B IPOPACTaHUU BO3JyXa JUIs
YCJIOBHS IPOpPAcTaHus YCIIOBHS ceMsH.OOBSACHATh 3aBUCUMOCTb | IPOPACTaHUs
cemsH. Pons cBeta. Cpokn IIPOpacTaHus IPOPACTaHus CEMSH OT cemsH. Lludpposas
II0CEBA CEMSH cemsH. Ponb cBeta TEMIIEpaTypHBIX YCIJIO- naboparopust 1o
Buii.ITporaosupoBars cpoku HKOJIOTUH (AATUUK
I10CEBA CEMSH OTAEIBHBIX OCBEIIICHHOCTH,
KYJIbTYp.YMeHHe paboTaTh ¢ BJIQ)KHOCTH U
n1abopaTOpHBIM 000PYJIOBAHUEM, | TEMIIEPATYPHI).
YBEJIUYUTEIbHBIMU IPUOOpaMHU.
Kopens, ero THIbI KOPHEBBIX CUCTEM N3yuuTh BHELIHEE U Pasnuuare u onpenensTe TUIIBI Mukpockon
CTpPOEHHUE U pacteHnid. CTpoeHUE KOpHS | BHyTpEHHEE KOPHEBBIX CUCTEM Ha PUCYHKaX, | IU(POBOH,
3HA4YCHHE. — 30HBI KOpHS: KOHYC CTPOEHHE KOPHS repOapHbIX HK3EMILIsApax, MHUKpOIpenaparsl. JJe
Kopnessiit HapacTaHus, BCaCbIBAHUA, HaTypaJIbHbIX KTPOHHBIE TaOJIUIBI U
CUCTEMBI. IIPOBE/ICHMS, IETICHUS, oObekTax.Ha3biBaTh yactu IIJIAKaTBhI.

pocra. Poct xopH4,

KOpH}I.yCTaHaBHI/IB aTb




TEOTPOIHU3M.
Bunonsmenenus KopHeu.
3HayeHue KOpHEH B
pUpPOJIE.

JlaGopaTtopHnas pabora 2.
«CTpoeHue KOpHs Mpo-
pOCTKa»

B3aMMOCBSI3b CTPOCHHUS U
¢byHKuMi yacten
KOpHA.OOBSACHATh OCOOCHHOCTH
pocta kopHs. [IpoBoauTs
Ha0JII0/IeHNUs 32 U3BMEHEHUSIMU B
BEPXYLIEYHON 4aCTH KOPHA B
MepPHOJ] pocTa. XapaKTepru30BaTh
3HAUEHUE BUJION3MECHEHHBIX
KOpHEH 11t
pacrenuii.IIpoBoauts
Ha0Ir0IeHUs U (DUKCUPOBATh MX
pe3yIabTATHI BO BpEMS
BBITMIOJITHEHUSI TAOOPaTOpHOI
pabotel.CobutoiaTh IpaBuia
paboThl B KabUHETE, OOpaIeHus
¢ J1abopaTOpHBIM
o0opynoBaHueM Y MeHUE
paboTaTh ¢ 1a00pPaTOPHBIM
o0opynoBaHueEM,
YBEJIMYUTEIILHBIMHU IIPUOOPAMH.

Jluct, ero
CTPOCHUE U
3Ha4YCHHE.

Jlucrt, ero ctpoenue u
3HaueHue BHemHee
CTPOEHHE JIUCTA.
BnytpenHee ctpoeHue
aucta. TUIbl )KUIKOBAHUS
muctbeB. CTpoeHue u
(GyHKLIUY YCThUII. 3HaUEHUE
JIUCTA JUIsl pACTEHMUSL:
(doTocHUHTE3, HCTIapEHUE,
razoo0OMeH. JIncroman, ero
POJIb B KHU3HHU PacTEHHUS.
Bunonzmenenus nuctbeB

N3y4unTts BHELIHEE U
BHYTpEHHEE
CTPOEHHE JIUCTA.

OmnpenensTs yaCTH JUCTA HA
repOapHBIX SK3EMILISIpax,
pucyHkax.Paznmugars npocteie n
CJIOKHBIE JINCTBhS.
XapakTepru30BaTh BHYTPEHHEE
CTpOEHHE JIUCTA, €ro 4acTu
VYcraHaBnMBaTh B3aUMOCBSI3b
CTpOEHUS U (PYHKLUHN JHCTA.
XapakTepu3oBaThb
BUJIOM3MEHEHHUS JIUCTHEB
pacteHuil YMenue paboraTs ¢
1a00paTOPHBIM 000PYyI0OBaHUEM,
YBEJIUYUTEIbHBIMU TPUOOpaMHU.

ONEKTPOHHBIE
TaOJUIIBI M TUTAKATEHI.
[udposoit gaTumk
KOHIICHTPALlUU HOHOB,
3JIEKTPOJ] HUTPAT-
AHMOHOB, YJIEKTPO/I
CpaBHEHHMS.




Crebenn, ero Crebenb, €ro CTpoeHUe 1 N3yunth BHEIIHEE 7 OnuceiBaTh BHENIHEE CTpoeHue | Mukpockon
CTPOEHHE U 3HauEHUe CTpOCHHUE CTEOIs. cTe0IIs1, IPUBOIUTH IPUMEPHI U poBOIA,
3HAYEHUE JlaGopaTtopHnas pabora 3. Turnel crebmnei. Pa3IMYHBIX THUIIOB CTEOJICH. MHKpoOMpena
«BHemnee ctpoenue Buyrpennee HaspiBaTh BHYTpEHHME YacTH patbl. «Ctebenb 0HO-
KOPHEBHILIA, KITYOHS, CTpOEHHE CTeOJIS. cTeOs pacTeHU U Ux JOJIBHBIX U
JTYKOBHIIBI OyHKIMH CTEOIS. ¢byaxuu. Onpenensarsb JIBYJOJBHBIX
Bunousmenenus BUJIOU3MEHEHUS HaJ[3eMHBIX U pacTeHUN» INEKTPOHH
cTebus y MO/I3EMHBIX MOOETOB HA bI€ TAOJIUIIBI 1
HAJ3E€MHBIX U MOJ- pucyHkax, ¢pororpadusx, TTaKaThl
3EMHBIX ITOOETOB. HaTypaJbHBIX 00bekTax.l3yuaTh
U OIKCHIBaTh CTPOCHUE
HIOJI3€MHBIX 1T00ETOB, OTMEYATh
ux paznnuua. uKcupoBarh
pe3yJIbTaThl HCCIIEIOBAHUM.
CobmroiaTh mpaBuia padoThI B
KaOuHeTe, 0OpaIIeHus ¢
1a00paTOPHBIM 000PYIOBaHHEM
Ku3HenesTebHOCTh paCTUTEIBLHOIO OpraHu3Ma
MunepansHoe muTa- | MuHepaabHOE TUTaHHE YcTaHaBIuBaTh 1 OOBACHATH POITH KOPHEBBIX BO [udposas
HUE pacTeHUH 1 pacTeHuil 1 3HaYeHNE B3aHMOCBSI3b JIOCKOB B MEXaHHU3ME naboparopust 1o
3HAYEHHUE BOJIBI BO/IbI Bona kak MIOYBEHHOTO MIOYBEHHOTO AKOJIOTHH (AATYUK

HEO00XO0IMMOE yCIIOBHE
MHUHEPaJIbHOTO
(TOYBEHHOT0) MUTAHMS.

B BOJIE MUHEPAJIBHBIX
cosieid. OyHKIHS
KOPHEBBIX BOJIOCKOB.
Ilepemenienue BobI U
MUHEPAIBHBIX BEIIECTB

W3BnedeHne pacTeHUEM
13 IOYBBI PACTBOPEHHBIX

10 PaCTeHUIO. 3HAYEHUE

MIATaHUs PACTEHUN
U yCIIOBUU BHEILIHEH
CpEJBL.

nutanust. OO0CHOBBIBATH POJIb
IIOYBEHHOT'O MUTAHUS B KU3HU
pactenuii CpaBHUBATh U
pa3anyaTh COCTaB U 3HAYCHHE
OpPraHMYECKUX U MUHE-PaJIbHBIX
y1oOpeHuit 171 pacTeHuil.
Hcnons3oBats
UH(pOPMAIIMOHHbIE PECYPCHI IS
MO/ATOTOBKHU MPE3EHTAINH
MIPOEKTA O MPHUCIIOCOOIEHHOCTH
K BOJIC PaCTEHUH Pa3HBIX

BJI&KHOCTH, OCBE-
IIEHHOCTH )




MHUHEPaIBHOTO (TIOYBEH-
HOTO) nuTaHus. Tumsl
ynoOpeHuit U uX poib B
JKU3HU PACTEHUS.
DKOJIOTUYECKHE TPYIIIbI
pPacTeHUI IO OTHOLLICHUIO
K BOJIE

9KOJIOTHYECKUX TPYIIIT

Bo3nymnoe nuranue | Bo3aymHoe nuranue XapakTepus3oBaTh [IpuBOUTE IPUMEPHI [Mudposas
pacTeHu — pacTeHnii —(OTOCHHTE3 | yCIIOBHS, OpPraHu3MOB — aBTOTPO(OB U nabopaTopust 1o
¢dorocunTe3 YcnoBust o6pa3zoBanus HEoOXO0IUMBbIE JJIs reTepoTpodoB, HAXOIUTh 9KOJIOTMH (AATYUK
OpPraHMYECKUX BEIIECTB B | BO3AYIIHOIO pasnuuus B UX YIJIIEKUCIIOrO ra3a u
pacTeHuu. 3eEHbIe IIATAHUS PACTECHUM. nuTaHuu. O0G0CHOBBIBATH KHCII0pO/1a)
pacTeHust — aBTOTPOPBHI. OOBACHATH POJIb KOCMHUYECKYIO POJIb 3€IEHBIX
I'ereporpodsl kKak 3€JIEHBIX JINCTHEB B pactenuii. Mcnonp30Bath
HOTPEeOUTETN TOTOBBIX dorocunTe3E UH(POPMALIMOHHBIE PECYPCHI IS
OpraHMYECKUX BEILECTB. HOJTOTOBKH COOOIICHHUS O POJIH
3HayeHue poTOoCUHTE3a B (doTocuHTe3a HA HallleH IJIaHeTe
pupojie Brmonsate HaOar01eHUS 1
U3MEPEHMS
Hpixanue Hpixanue u 0OMeH Be- YcranaBiuBaTh Bocnuranne 6epexxHoro Hudposas
1IeCcTB y pacTeHuiPoib B3al-MOCBS3b OTHOILIEHHSI K CBOEMY 3/10pOBBIO, | JIAOOPATOPHS 110
JBIXaHUS B )KU3HU IIPOLIECCOB MIPUBUTHE UHTEPECA K U3YUEHHIO | KOJIOTUH (IaTUUK
pactennii. CpaBHUTEIb- JBIXaHUSA U npeaMerTa. YTJIEKUCIIOTO ra3a !

Hasl XapaKkTepUCTHUKa
IIPOLIECCOB JBIXaHUS U
dotocuntesa. OomMeH
BELIECTB B OPraHU3Me Kak
BAKHEUILINN TPU3HAK
KU3HU. B3anmocss3b
MPOLIECCOB JIBIXaHUS U
dborocuHTE3a

dboTocuH-TE3A,
MIPOBOAUTH UX
CpaBHEHUE.
Onpenensts
MOHSTHE «OOMEH
BEIIECTBY.
XapakTepru3oBaTh
0oOMeH BelIeCTB KaKk
BAYKHBIN IIPU3HAK
YKU3HU

KHCJIOPO/Ia)




TpaHcnopT BEIIECTB.
Ucnapenue Boabl
JTUCTHSIMU
Jlaboparopnas pabota
4. «Mcnapenue BoJibl
JUCTBSIMU JI0 | TTOCJIC
MOJINBAY,

5. TypropHoe
COCTOSIHUE KJIETOK.

6. 3HaueHue
KYTHKYJIbI U IPOOKU B
3alIUTEe PACTEHUI OT
UCHIApPEHUSD)

TpaHcHoOpT BEIIECTB.
Hcnapenue Boabl
TUCThsIMU. Typropaoe
COCTOSIHUE KJIETOK

VYcranaBiauBaTh
B3aMOCBA3b
TpaHCIIOpTa
BEILIECTB B
pacTeHuH.

OOBACHATH POJIb TPAHCTIOPTA
BEILIECTB, UCIIAPEHUS BOJIBI.
.OG0CHOBBIBaTH POJIb
MMOYBEHHOTO TUTAHUS B KU3HU
pactenuit CpaBHUBATH U
pasauyaTh COCTAaB U 3HAYECHUE
OpPraHMYECKUX U MUHEPAJIbHBIX
yaoOpeHui 17151 pacTeHUil.
Hcnons3oBars
MH(OPMALIMOHHBIC PECYPCHI IS
MOJIMOTOBKU MPE3EHTAIINH
IIPOEKTa O MPUCIOCOOIEHHOCTH
K BOJIE PACTEHU Pa3HBIX
9KOJOTUYECKHUX TPYIIT

Hudposas
nabopaTopus 1o

9KOJIOTHH (IaTYUK
BJI&KHOCTH,
OCBEIICHHOCTH)
u(pPOBON AATUUK
AJIEKTPOIPOBOTHOCTH

Knaccugukaius IBETKOBBIX pacTeHUI

10

CemelicTBa Kiacca
JByOIbHBIE

OO61as xapakTepUCTHKA.

CemeiicTBa:
Po3zonBerHEbIC,
MOTBIIBKOBEIE,
Kpecrongernsie,
ITacnénoBrle,
C0’XKHOLIBETHEIE.
OTnuuuTenbHEBIC
IIPU3HAKU CEMENCTB.
3HaueHHe B IPUPOAE U
JKM3HH YEJI0BEKA.
CenbCKOX 035 CTBCHHEIS
KYJIbTYpbI

N3yuuts 00111y10
XapaKTEPUCTUKY
CEMENCTB KJi1acca
JBynonbHEIE.

2

Bb1ensaTe OCHOBHBIE ITPU3HAKU
KJjacca /IBy10JIbHBIE.
OnuceiBaTh OTINYUTEIbHBIE
IIPU3HAKU CEMEICTB KJacca.
Pacno3naBath npencraBurene
CEMENCTB Ha PUCYHKAX,
repOapHbIX MaTepuaiax,
HATypaJlbHbIX 00BEKTaX.
[IpumensTh puEMBI pabOTHI C
OIIPEAEINTENIEM PACTEHUH.
Hcnonb3oBars
MH(pOPMAIIMOHHBIE PECYPCHI IS
MOATOTOBKHU MPE3EHTAINH
IIPOEKTA O POJIN PACTEHUIN
kiacca JIByZ10JIbHbIE B TPUPOJE

PaGora c repbapHBIM
MaTepHaioM




" )KU3HHU YCJIOBEKa

11

CeMeiicTBa KJ1acca
OIHONOJIbHEIE

OO01as xapakTepUCTHKA.

CewmeiicTpa: JInneiHele,
JlykoBsie, 3naku.
OTnuyuTeNnbHbIC
IpU3HAKU. 3HAaYEHUE B
IpupoJIe

N3yuuts 00111y10
XapaKTEePUCTHUKY Ce-
MEHCTB KJ1acca
OnHOOOJIbHEIE..

BoiaensaTs npu3Haku Kiacca
OnuononbHbIE. OnIpeaensaTh
MIPU3HAKH JCJICHHS KJIACCOB
JBynonbHbie 1 OHOA0JIBHBIE
Ha ceMeiicTBa. ONUCHIBaThH
XapaKTEepHBIC YEPTHI CEMEHCTB
k1acca OJHOIOIBHEIC.
[IpuMeHsaTh mpuémMbl pabOTHI ¢
OIPEIIEIUTENIEM PACTEHUMN.
[IpuBOIUTE IPUMEPHI
OXpaHsAEMbIX BUIOB.
Hcnonp3oBarh
WH(OPMAIIMOHHBIC PECYPCHI IS
MOATOTOBKH MPE3CHTAIINH
MPOEKTa O MPAKTHUYECKOM
HCIIOJIb30BAaHUH PACTEHUMN
cemercrBa OIHOOOIBHEIE, O
3HAYEHUH 371aKOB JJIS JKMBBIX
OpraHU3MOB

Pabota ¢ repbapHbIM
MaTepuaIoM




BBenenue — 3 4

TemaTtnyeckoe MmiIaHUPOBAHUE B 7 KJIacce

P. 1. PacteHus — mpon3BOAUTENN OPraHUYECKOro BellecTBa — 12 u.
P.2. )KuBOTHBIE — TOTpEOHUTENN OPraHUIECKOT0 BemecTBa — 13 4.
P.3. bakrepuu, rpulbI — pa3pymuTeau OpraHuIecKoro BenlecTsa. JInmaiauky — 5 4.

O0600611eHue — 1 4.

Ne | Tema Coneprkanue [leneBast yctanoBka | Konuu | OcHOBHBIE BUJIBI AesiTeNbHOCTH | Mcnonb3oBaHue
1/ ypoKa €CTBO | OOydJarommxcs Ha YPOKe/BHEY- o0opoToBaHus
i YacoB | pOYHOM 3aHSTUU
Pactenus — mpon3BOUTENHN OPTAHUYECKOTO BEIIECTBA
1 | [lonuapctBo OO61as xapakTepUCTHKA. W3yuuts ctpoenue | 1 OO01as xapakTepUCTHKA. Muxkpockon
Hacrosmue CtpoeHue, pa3MHOXKEHHE U pa3MHOXKEHHUE CtpoeHue, pa3MHOXKEHHE 1 (poBOH,
BOJIOPOCIIH. Bojiopociieid. PasnooOpaszue BOJI-pOCIIEH BOJIopociieid. PasHooOpa3ue BOJI- | MEKPOITpeapaThl.
IToamapcTBo BoJlopociiei. OTaenbl: pocineit. Otnensl: 3enéHbie, (OnHOKNETOYHAS
barpsinku. Ponb 3enénnie, Kpacusie, byprie Kpacuseie, bypsie Bogopocu. BOJIOPOCIIb —
BOJIOPOCIIEH B BOJOPOCIIH. 3HAYEHUE 3HadeHHe BOJOPOCIEH B XJIAMHUIOMOHA/1a)
BOJTHBIX BOJIOPOCJIEH B MPUPO/IE. npupoae. Mcnonp3oBanue
skocucremax. JI/p | McnonpzoBanue Bogopocieit BOZIOPOCIIEH YEIIOBEKOM
1. "Uzydyenue YEJIOBEKOM
OJIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
BOJOpoOCiei"
2 | Orgen MoxoBuaHble, XapakTepHbie | M3yuuth ctpoenne | 1 CpaBHMBATh MIPEACTABUTENEH Mukpockon
MoxoBuaHbIE. yepTsl cTpoeHus. Kiaccesr: U pa3MHOXEHUE Pa3JIMYHBIX IPYII PACTECHUI 1 (poBOH,
Ponps mxoB B [Teuénounviku u MXOB OTJieNa, 1€NaTh BHIBOBI. MUKpOIpenaparhl.
o0Opa3oBaHUU JlucrocrebenpHbIE, UX HazbiBaTh cymiecTBeHHbIE
00JIOTHBIX OTJINYUTEIbHBIE YEPTHI. MpU3HAaKU MXOB. Pacno3HaBarthb

skocucrem JI/p 2.

Pasmuoxxenue (Oecronoe u

HpeHCTaBHTeHeﬁ MOXOBUJIHBIX




«CtpoeHue MOJIOBOE) M PA3BUTHE Ha pPUCYHKaX, repOapHbIX
3€JICHOTO MXa MOXOBHIHBIX. MOXOBUIHBIE MaTepHaax, )KUBbIX O0bEKTaX.
KYKYIIKUH KaK CIIOPOBBIE PACTEHHS. Boiaensats npusHaku
JCH» 3Ha4yeHne MXOB B MIPHU-POZIC U MIPUHAJICKHOCTA MOXOBUTHBIX
JKU3HU YeJIOBEKa. K BBICIIIUM CIIOPOBBIM
JlabopaTtopHas pabora 3. pacTeHusM. XapakTepru3oBaTh
«M3yueHue BHEIIHErO MIPOLIECCHI PA3MHOKEHUS U
CTPOEHUSI MOXOBUIHBIX Pa3BUTHUS MOXOBHUIHBIX, UX
pacTeHui» 0COOCHHOCTH. Y CTaHABJIMBATh
B3aMMOCBSI3b CTPOCHUS MXOB U
UX BO3JICHCTBUS Ha Cpeay
oOurtanus. CpaBHUBATh BHEILIHEE
CTpOEHHE 3eJIEHOT0 MXa
(KyKyILIKHHA JIbHA) U O€JI0ro Mxa
(carnyma), oTMeuaTh UX
CXOJICTBO U pa3JIyusl.
OUKCUPOBATH PE3YIHTATHI
uccienoBanuii. Cobio1aTh
npaBuja paboThl B KaOWHETE,
oOparieHus ¢ 1ab0paTOPHBIM
000pyoBaHHEM
Otnen OO0m1as xapakTepucTuKa N3yuuts 0011yI0 BrisBisiT 00111ME YEPTHI Pabota c repbapHbIM
I'onocemeHHbIE. roJoceMeHHBIX. Pacce-eHne | XapakTepUCTUKY CTPOCHHS M PAa3BUTHS CEMEHHBIX | MaTepHalioM
Pons TOJIOCEMEHHBIX I10 TOJIOCEMEHHBIX pactenuii. OcBauBaTh IPUEMBI
TOJIOCEMEHHBIX B MOBEPXHOCTHU 3EMIIH. pacTeHuit paboThI ¢ OIpeIeuTeIeEM

AKOCUCTEME Talru
JIp. 4. «Ctpoenue
MOOETOB XBOMHBIX
pacTeHu»

JI/p 5.«Ctpoenne
MYKCKHX,
KEHCKHX IITUIICK U
CEMSIH COCHBI

OO6pa3oBaHue CeMsH Kak
CBUJIETENILCTBO OoJiee
BBICOKOT'O YPOBHS Pa3BUTHS
rOJI0CEMEH-HBIX 110
CPaBHEHHIO CO CIIOPOBBIMHU.
OCOOeHHOCTH CTPOEHUS U
Pa3BUTHS IPEICTABUTENICH
KJ1acca XBOWHBIE.

pactenuii. CpaBHUBATh
CTPOEHUE CIIOPBI U CEMEHH.
XapakTepru30BaTh MPOLECCHI
Pa3MHOXKEHUS U Pa3BUTHS
TrOJIOCEMEHHBIX.
[Iporno3upoBaTe NOCHEACTBUS
HEpALMOHAIBHOMN JEATETbHOCTH
YyelIoBeKa JJIS JKU3HHU




OOBIKHOBEHHOI»

['osoceMeHHbIE HA TEPPUTO-
puu Poccun. 1x 3HaueHue B
MIPUPOJE U )KU3HU YEIIOBEKA

rojioceMeHHsbIX. Mcronbs30Bath
MH(OPMAIIMOHHBIC PECYPCHI IS
NOATOTOBKH ITPE3EHTALIUU
MPOEKTa O 3HAYEHUH XBOMHBIX
necoB Poccuun

Otnen
[TokpeITOCEMEHHBIC
, i LIBeTKOBBIE.
Ponb
MOKPBITOCEMEHHBIX
B pa3BUTHHU

3eMIIe IS

JI/p 6. «llpuzHaku
OJIHOJIOJIHBIX U
JIBYIOJIHBIX
pacTeHun»

OO01as xapakTepUCTHKaA.
CewmeiicTBa: Po3onBeTHEle,
MOoOTBITBKOBBIC,
KpecrtouserHsie,
ITacnénoBrle,
CI10KHOLIBETHEIC.
OTanuuTeNnHbie TPU3HAKU
ceMeicTB. 3HaUeHUE B
MIPUPOJIE U )KU3HU YeJI-BEKa.
CelbCKOXO035IMCTBEHHEIC
KYJIbTYpbI

N3yuuts 00111y10
XapaKTEePUCTUKY
CEMEMCTB Kjacca
JBynonbHBIE.

Boigenste 0CHOBHBIE TPU3HAKU
kJjacca /IBynonbHble.
OnuchIBaTh OTIIMYUTEIBHBIE
NpU3HAKU CEMEICTB Kiacca.
Pacno3naBats npencraBuresneit
CMEICTB Ha PUCYHKAX,
repOapHbIX MaTepuaiax,
HATYpaJIbHbIX 00BEKTaX.
[TpumeHsITh MPUEMBI PAOOTHI C
OTIpeIeTUTENIEM PACTEHUH.
Hcnonb3oBars
UH(GOPMaIIMOHHBIE PECYPCHI JUIS
MOATOTOBKH MPE3CHTALINU
MPOEKTa O POJIU PACTCHHIA
Kj1acca J{By10JbHBIE B IPUPOJIE
Y )KM3HU YEJIOBEKa

Pabota ¢ repbapHbIM
MaTepraIoM




CewmeiicTBa kiacca | OOmmias xapakTepuCTHKA. N3yuuts 0011yIO 1 Brinensats mpu3Haku Kiacca Pa6ota c repbapHbIM
OnHonoNBHBIE CewmelicTBa: JIuneiinsle, XapaKTEPUCTUKY OpnononpHeie. OnpenensTh MaTepuaioM
JlykoBsle, 351aKH. CEeMENCTB KJlacca IPU3HAKHU JEJIeHUS KIIaCCOB
OtnuuutenbHble npu3Haku. | OJHOMOJbHBIE. JIBynonbHble 1 OHOI0JIbHBIE
3HayeHue B IPUPOJIE Ha cemeiicTBa. ONUCHIBATH
XapaKTepHbIE YEPThI CEMEINCTB
kiacca OJTHOOJIbHBIE.
PUMEHATH TPUEMBI pabOTHI C
OIIpeIeIUTENIEM PACTCHUH.
[IpuBOUTE IPUMEPHI
OXPaHsE€MbIX BUJIOB.
Hcnons3oBars
UH(POPMALIMOHHBIE PECYPCHI AT
HOJIrOTOBKU IIPE3EHTALUU
IPOEKTa O MPAKTUYECKOM
VCIIOJIb30BAaHNUN PACTECHUMN
cemerictBa OHOOOIBHEIE, O
3HAUEHUH 3J1aKOB JUIS )KUBBIX
OpPraHUu3MOB
JXKuBOoTHBIE — MOTPEOUTENN OPraHUYECKOTO BEILIECTBA
Oomas Cpena oburanus, Jatb o0mryto 1 BoIsBIATE XapakTepHbIE Muxkpockon
XapaKTepUCTHKA BHEIIHEE CTPOEHUE. XapaKTePUCTUKY MIPU3HAKU MO/ILAPCTBA 1 (poBOH,
Io/IlapcTBa Crpoenue n ITpocreimum, Ha [Ipocreiimue, nnu MUKpOIpenaparhl
[Ipocreitmmue. JKA3HEIEATEIIbHOCTD npumepe Tuna OpaHOKIIETOYHBIE, THIA (ame0a, 3BIIICHA
JlaGopaTopHas paboTta | capkoAOBbIX Ha mpuMepe | CapKOI0KT'yTHKOB CapkoJI0BbI€ U )KTYTUKOHOCIIBL. | 3esieHast, HHPY30pHs
7. aMEOBI-TIpOTES. pie. Ha mpumepe Pacnio3naBate nipeacraButeneir | Tydenbka)
«Ctpoenue n Paznoob6pazue IBIJIEHBI 3€JIEHOU ky1acca CapKoJI0BbIE Ha
nepeBUKeHNe capkoqoBbix Cpena MOKa3aTh MHUKpoTpena
uHpYy30pHUHU- 0o0UTaHuUs, CTPOECHHUE U B3alMOCBS3b paTax, pUcyHKax,




TyheTbKI» NepeIBMKEHUE Ha CTPOCHHS 1 dboTorpadusx.yY craHaBIUBAThH
8. «CpaBHUTEIbHAS IIPUMEpE 3BIIICHBI XapakTepa UTaHus B3aUMOCBSI3b CTPOEHUS U
XapaKTepUCTUKA 3es€HoM. Xapakrep OT YCJIOBHI (hyHKIMI OpraHu3Ma Ha
OJIHOKJIETOYHBIX [IUTAHUA, €rO OKpY’Karollen npuMepe aMEOBI-ITPOTEs.
OpraHu3MOB» 3aBUCUMOCTB OT YCIIOBUM | CpeJibl O60CHOBBIBATH POJIb

cpensl. JlpIxanue, MIPOCTEUIINX B IKOCUCTEMAX

BBIJICIICHHE U Ymenue paboraTh C

pasmHoxenue. Coueranue 71a00paTOpPHBIM 000PYIOBaHHUEM,

MIPU3HAKOB )KMBOTHOTO U YBEJIUYUTEIbHBIMHU PUOOPAMH.

pacTeHus y 3BIJIEHbI

3enéHoi. PasHooOpasue

KT'YTUKOHOCLIEB
Tun OO61ue 4epThl CTpoe N3yuuth cTpoeHue OnuceIiBaTh OCHOBHBIE NPU3HAKUA | MUKpOCKOT
Kumeunononocrusie. | Hust. ['mapa — " oAUapCTBA MHOTOKJIETOYHBIE. U (pPOBOH,
Crpoenue u OJIMHOYHBII MOJIUIIL. JKU3HEACSTEIIbHOCTD HaspiBaTh npencraBuTesniell TNa | MUKpOIpenaparshl.
KHU3HECSATENbHOCTD Cpena oburanus, KHUILEYHOIOJIOCTHBI KUILIEYHONIOJOCTHBIX. BbIensaTh | (BHyTpEeHHEEe CTpOECHUE

BHEIIIHEE U BHYTPCHHEE
ctpoenue. OcobeHHOCTH
KHU3HEICATSILHOCTH,
YPOBEHBb OPTaHU3AINH B
CpPaBHEHHH C

X Ha IpuUMepe
THJIPBI, BBIICITHATH
OCHOBHBIE YEPTHI
YCIIOKHEHUS
OpraHu3aIuu 1o

o01111e 4epThl CTPOCHMUSL.
OOBsCHATH Ha IPUMEPE HATTUUKE
Jy-€BOM CUMMETpUH Y
KHUILIEYHOIOJIOCTHBIX.
XapakTepru30BaTh MPU3HAKU

THPBHI)

MPOCTEUIIUMHU CPaBHEHHIO C 0oJiee CI0KHOM opraHu3aluu B
MPOCTEUIIUMH. CpPaBHEHUU C MPOCTEUIIUMU
Tun Konbyateie ue- Mecra oburanus, N3yunth Pacno3naBath npencraBurenen Muxpockorn
pBHU. CTPOEHHE U 0COOEHHOCTH KJIacca Ha PUCYHKaXx, U (poBOH,
KU3HEICSITEIIbHOCTD YCIIOKHEHUS B (dotorpadusx. XapakTepu3oBarh | J1aDOpaTOpHOE
CHUCTEM BHYTPEHHUX CTPOECHUHU YEpPTHI YCIOKHEHUSI CTPOCHUS o0opynoBaHUE.
OpraHoB. YpOBHHU KOJIbYATBIX YepBEil CHUCTEM BHYTPEHHHUX DNEeKTPOHHBIE
OpraHu3ali OPraHoB Kak Oonee opranoB.QopMyIUpPOBATh BHIBOJ | TAOIHIIBI
YyBCTB BBICOKOOPTaHU30- 00 ypOBHE CTPOEHHUS OpraHOB

CBOOOTHOXKHUBYIIUX
KOJIbYaThIX YEepBEU U Ia-
Pa3sUTUYECKUX KPYIJIBIX

BaHHOH TPYIIBI 10
CpaBHEHHIO C
IUIOCKU-MHU U

YYBCTB




yepBen

KpYTJIBIMU Yep-

JlaboparopHas pabota 9. | BAMHU.
«Buemnee cTtpoenue

JIOXKJIEBOTO YEpBs, €TO
nepeABHKEHHE, pa3ipa-
KUMOCTbY.

JlaGopaTtopHnas pa6ora 10

(10 yCMOTpEHUIO yuu-

TEJIs)

«BHyTpeHHee cTpoeHue
JIOXKJIEBOT'O YEPBS».

9 | Tun Mommtocku Cpena oburanus, N3yunutp Paznuuats 1 onpenensarts [udposoii
BHEIIIHEE CTPOCHHE Ha 0COOEHHOCTH JIByCTBOPYATBIX MOJIJIFOCKOB Ha | MUKPOCKOII,
npumepe 6e33y0KH. CTPOCHHS KJ1acca pucyHKax, ¢pororpadusx, naboparopHoe
Crpoenue u pyHKIUU JIBycTBOpUaTHIE HaTypaJbHBIX O0BEKTAX. 00opyZ0BaHHeE.
CHUCTEM BHYTPEHHUX MOJUIIOCKH OOBbsCHATH B3aUMOCBSI3b 00pa3a | Bnaxknble npenaparsl,
opranoB. OcoGeHHOCTH XKHU3HU U 0COOEHHOCTEH KOJIJICKI[UM PAKOBUH
pa3MHOXEHUS CTPOEHUS IBYCTBOPYATHIX MOJLTIOCKOB.

u pa3zutus. Ponb B MOJUTIOCKOB. XapaKkTepu3oBaTh | DJIEKTPOHHBIE
NpUPOIC U 3HAUCHHE IS YepTHI MPUCTIOCOOIEHHOCTH TaOIUIIBI
4eJI0BeKa. MOJUTIOCKOB K CpeJie 0OUTaHMUs.
JlaboparopHas padota 11 ®opMyIHpOBaTH BBIBOJ O POJIU
«Buemnee cTpoeHue pa- JIBYCTBOPYATHIX MOJIJTFOCKOB B
KOBHUH ITPECHOBOHBIX U BOJIHBIX
MOPCKHUX MOJUTFOCKOB 9KOCHUCTEMAX, B )KU3HU
YeJIOBEKa. Y CTaHABIIMBATh
CXOJICTBO U Pa3IUyus B
CTPOCHUH PAaKOBHH
MoJuTockoB.CobmoaaTh
npaBmiia paboThl B KaOMHETE,
oOpareHus ¢ 1abopaTOPHBIM
o0opyoBaHuEM
10 | Tun YnenucroHorue. | OOmias XxapakTepuCTUKa, | BBISBUTH OCHOBHBIE BbISBIIATE XapakTepHbIE ["epOapHblii MaTepua




Knacc Hacekomsle 0COOEHHOCTH BHELIHETO XapakTepHbIe MIPU3HAKH HACEKOMBIX, — CTpOEHUEe
cTpoenusi. PasnooOpasue | mpusHaku OINMCHIBATh UX IIPU BHIIIOJHEHUH | HACEKOMOTO, THUIIbI
POTOBBIX OPI'aHOB. HAaCEKOMBIX. 1a00paToOpHOiL pa3BUTHSL.
Crpoenue u GyHKIUU N3y4unTth TUIIBI paboThl. Y cTaHABIMBATD
CHCTEM BHYTPEHHUX pa3BUTHS B3aUMOCBS3b BHYTPEHHETO
oprasoB. PazMHOxeHUE. HACEKOMBIX CTPOEHHMSI U ITPOLIECCOB
Pa3Butue ¢ HEMONHBIM AKU3HEEATEIIbHOCTU
npeBpaiieHueM. I'pynbl HacekoMbIx.HaGmonaTs,
HacekoMbIx. PazButue ¢ (buKcupoBaTh pe3yIbTaThl
IIOJIHBIM IIPEBPALLEHUEM. HaAOJIOCHUH, JIeNIaTh
I'pynnsl HacekoMmbIX. Ponb BbIBOIbI. COOUTIO1aTh MTpaBUiIa
KQKJIOM CTaluM pa3BUTHUSA paboThI B kKaOuHeTe, 00paIieHus
HACEKOMBIX ¢ 1a00paTOPHBIM
JlabopaTtopHnas pabora 12. 000pyTI0BaHUEM.
«BuemHee cTpoeHue XapakTepu30BaTh TUIIBI
HACEKOMOI'0» Pa3BUTHSI HACEKOMBIX.
OOBACHATH NPUHLIUIIBI
KJIacCU(PUKAIIUA HACEKOMBIX.
YcraHaBiMBaTh
CUCTEMATUYECKYIO
IIPUHA]JIEKHOCTh HACEKOMBIX.
BbIsSBIATE pa3nuyus B pa3BUTHU
HACEKOMBIX C ITOJIHBIM U
HEMOJIHBIM NPEBPALIEHUEM
11 |. OcobenHoctu BHemHero | M3yuutsb XapakTepu3oBaTh OCOOCHHOCTH | BiaxkHble nmpenapartsl
Tun Xopnosele. CTPOEHHSI, CBSI3aHHBIE C 0COOEHHOCTH BHEIIHET0 CTPOEHHUS PbIO B «Pb10b1». Moniens —
ITo3BOHOUHEBIE oOuTaHuEM B BHEIIHETO CBSI3U CO Cpeioi 0OUTaHUsL. CKeJIET phIObI
xuBoTHbIe. Hanknace | Boge.CtpoeHue u CTPOCHHS, OcBauBaTh IpUEMBI pabOTHI €

PEIOBI.

(YHKLIUN KOHEYHOCTEH.
Opranbl 60KOBOW JIMHUH,
OpraHsbl ClIyXa,
paBHOBecus. OnopHo-
JIBUTATENIbHAs CUCTEMA.

CBSI3aHHBIE C
oOuTaHuEM B BOJE

OTIpECTTUTENEM KUBOTHBIX.
BbIABIATE UepTHI
MPUCTIOCOOTICHHOCTH
BHYTPEHHETO CTPOCHHSI PBIO K
obuTanuio B Boje. Habmonars u




CkeleT HEMapHBIX U
MAPHBIX [IJIABHUKOB.
CKeneT roJoBbl, CKEJIET
xabp. OcoOeHHOCTH
CTpOCHHUsI U PYHKITUI
CUCTEM BHYTPCHHHX
opranoB. YepTsl OoJee
BBICOKOT'O YPOBHS
OpraHu3aIy peIo 1m0
CpaBHEHHIO C
JIAHIIETHUKOM.
JlaGopaTtopHnast pabora
«BHeurHee crpoenue u
0COOEHHOCTH MepeBU-
»KeHus puiObD» JI/p 13.
«BHyTpeHHee cTpoeHue
PBIOBI

OITMCBbIBATh BHCHIHCEC CTPOCHUE U

0COOEHHOCTH MePeIBIKECHUS
PBIO B XOJI€ BBITIOJTHEHUS
n1abopaTopHOi pabOTHI.
CoOnronath mpaBuIia IOBEACHUS
B KaOuHeTe, 0OpaIieHus ¢
71a00paTOPHBIM 000PYIOBAHUEM.
VYcraHaBiuBaTh B3aMMOCBS3b
CTPOCHUS OTACTBHBIX YaCTEH
cKkesera pI0 U uX (QyHKITHIA.
BBISBIIATE XapaKTepHBIC YEPTHI
CTPOCHUS CHCTEM BHYTPEHHHX
opranoB. CpaBHUBaTh
0COOEHHOCTH CTPOEHUS U
(GyHKINH BHYTPEHHUX OPTaHOB
PBIO U JTaHLIETHHKA.
XapakTepu30BaTh YEPTHI
YCJIO’)KHEHUSl OpraHu3aluu pbio

12 |. XapakTepHbIe YePThI N3yuuTh yepThl YcTaHaBiIMBaTh B3aUMOCBS3b Brnaxusle npenapaTsl
Knacc 3eMHOBOIHBIE | CTPOCHUS CHCTEM CTPOCHUS CHCTEM CTPOCHUS OPTAHOB U CHCTEM «3eMHOBO/THBIC)
BHYTPEHHUX OPraHOB BHYTPEHHUX OpraHoB ¢ UX (QYHKUIUAMH U
3€MHOBO/IHBIX 10 OpraHoB cpenoit oouranus.CpaBHUBATD,
CPaBHEHMIO C KOCTHBIMH | 3eMHOBOJHBIX O 00001mate nHpopMaIuio o
peioamu. CXocTBO CpPaBHEHHIO C CTPOCHUM BHYTPEHHUX OPTaHOB
CTPOEHUS BHYTPEHHUX KOCTHBIMH pbIOaMuU am@uOuit u psIo, nenaTh
OpraHOB 36MHOBOJIHBIX U BBIBOJIBL. OTIpEIeTISITh YePTHI
pBIO 6oJiee BBICOKON OpraHu3aliu
3€MHOBOIHBIX IO CPABHEHUIO C
pbI6aMu
13 CxoncTBO M paznnuus N3yunth 4epThl VYcraHaBIMBaTh B3aMMOCBS3b Biraxxnblie npenapatsl

Kiacce
MIPECMBIKAOTIIAECS.

CTPOEHHUSI CUCTEM
BHYTPEHHHUX OPraHoB IIpe-
CMBIKAIOIIMUXCS U 36MHO-

CTPOEHHUSI CUCTEM
BHYTPEHHUX
OpraHoB

CTPOEHMS BHYTPEHHUX OPIaHOB
Y CHCTEM OPraHOB PENTHINM, UX
GbyHKIMH U cpenbl

«Hp CCMBIKAOIIUCC s>




BOJHBIX. YepTsl ipn ITPECMBIKAIOIUXCS oOuTaHuA. BeISBIATE yepTh
CIIOCOOJIEHHOCTH 10 CpaB-HEHHUIO C 0oJiee BBICOKOW OpraHU3aIiu
IIPECMBIKAIOIIUXCS K 36MHOBOJIHBIMH. IIPECMBIKAIOIIUXCS 110
JKU3HM Ha cyuie. Pa3- CPaBHEHHUIO C
MHOKEHUE U Pa3BUTHE. 36MHOBOJHBIMU. XapaKTepU30BaT
3aBUCHUMOCTb T'OI0BOTO b IIPOLIECCHI pa3-
YKU3HEHHOTO LIUKJIA OT MHOKEHUS U Pa3BUTHL
TEMIIEPATypPHBIX yCIO-BUI JIETEHBIILIECH Y
IIPECMBIKAIOIUXCS.
Hcnons3oBars
UH(POPMALIMOHHBIE PECYPCHI TS
HOJrOTOBKHU IIPE3EHTALIMH
IIPOEKTa O FOJJOBOM KU3HEHHOM
IIUKJIE PENTIINHI, 3200Te O
IIOTOMCTBE
14 B3anMocCBsI3b BHEIIHETO N3yunth XapaxTepusoBatb ocodeHHocTu | Yyueno [tunel, [epbs
Knacc IItuusr. CTPOEHUS U IIPUCIIOCO0- B3alMOCBS3b BHEIIHETO CTPOEHUS NTUIL B ITULBI, MU-

JICHHOCTH NTHII K TIOJETY.
Tunsl nepbeB U uxX QyHK-
uuu. YepTel cXoacTBa U
pas3InyMsi MOKPOBOB ITHII
U PENTHINAMN.
JlaGopatopHas paborta 14.
«BHemHee cTpoeHue
ntuubl. CTpoeHue rne-
pbeB» M3meHnenus
CTPOEHUS CKeJleTa ITHI] B
CBSI3H C
IpPUCIOCOOTIEHHOCTBIO K
nonéry. OcoOeHHOCTH
CTPOEHUSI MYCKYJIaTyphl U
e€ dynkuun. [IpuauHbt
CpacTaHUs OTJEIbHBIX

BHEIIHETO CTPOEHUs
u
IIPUCTIOCOOTIEHHOCT
U IITUL K TTOJETY

CBSI3U C UX
HIpUCHIOCOOTIEHHOCTBIO K TOJETY.
OOBSACHATH CTPOEHUE U
(yHKIIMU TIepheBOro MOKPOBa
TeJa NTUL. Y CTAHABIMBATh
4epThl CXOJICTBA U PA3TUUUs
MTOKPOBOB TITHI] U PENTHIIHIA.
W3yyaTh 1 onuckIBaTh
0COOEHHOCTH BHEIIIHETO
CTPOEHUS NMTHUI B XOJI€
BBITIOJTHEHUS JTA0OPATOPHOM
pabotel. Cobmroaate npaBuiia
paboThl B kKaOuHeTe, 0OpaleHust
¢ 1abopaTOPHBIM
obopynoBaHuEM

kponpenaparsl «llepbs
NTHI, CKEJIET Toyos.




KOCTEHN CKeJjIeTa IITHII.
JlabopaTtopHnast padora 15.
«CTpoeHue ckenera nTu-
b

15 OcoOeHHOCTH CTPOEHUS N3yuuTh ckener u 1 OnuceIBaTh XapakTepHbIe Brnaxuele npenapaTsl
Knacc OTIOPHO-JIBUTATEIbHON BHYTpEHHEE 0COOEHHOCTH CTPOSHHS U «Kpomuky, ckener
Muiekonuraronye. CHCTEMBI. YPOBEHb Opra- | CTpOCHUE (GyHKLIMI ONTOPHO-ABUraTEIbHON | MICKONUTAIOIIErO

HU3aIMK1 HEPBHOM CH- MJIEKOITUTAIOIINX CHCTEMBI, HCIIOJIB3YsI IPUMEPHI
CTEMBI 10 CPABHEHHUIO C AKHUBOTHBIX Pa3HbIX CpPe]
JPYTUMH TO3BOHOYHBI- obutanus.ITpoBoauThH
MH. XapaKTepHbIE YePThl HaOIr01eHus U (PUKCHPOBATh UX
CTPOCHUS Pe3yIabTATHI B XOZE BHITIOJIHEHUS
NUILEBAaPUTEIbHON n1abopaTopHOl paboTHI.
CHCTEMBI KO-TIBITHBIX XapakTepu30BaTh OCOOCHHOCTH
I'PBI3YHOB. Y CIIO)KHEHHE CTPOEHUS CUCTEM BHYTPEHHHUX
CTpOCHUS M (PYHKITHIA OpPTraHOB MJICKOITUTAIOIINX I10
BHYTPEHHUX OpPIaHOB. CPaBHEHHIO C
JlaboparopHas padota 16. penTINAMU. APTyMEHTUPOBATh
«CtpoeHue ckenera BBIBO/IbI O IIPOTPECCUBHOM
MIIEKOTT TAFOIITHX pa3BUTHH
mitekonutaronmx.Co0aronaTh
npaBuiia paboThl B KaOMHETE,
oOparteHus ¢ 1ab0paTOPHBIM
o0opyroBaHuEM
baktepuu, rpu0bl — pa3pymuTenu OpraHMuecKoro BemecTsa. Jinmanauku

16 | Ctpoenue u Bakrepuu: ctpoenue u XapakTepu30BaTh 2 OmnwuceiBaTh pa3sHOOOPA3HbIE PaccmarpuBanue

KHU3HENIEATENFHOCTh | )KH3HENEeATeNbHOCTh. BakT | ocobeHHOCTH (hopMBI OaKTEpHATHLHBIX KIETOK | OaKTepHid Ha TOTOBBIX




OakTepuii. 3HaueHUE

epuu — MPUMHUTUB

CTpPOCHHUSI OaKTEPHil.

Ha PUCYHKE

MUKpOIIpernaparax ¢

OakTepuii B IpUPOAE | HbIE OAHOKIETOUHBIC yueOHuKa.PaznuuaTh MOHATHSA: MCTIOJIb30BaHUEM
Y J)KU3HU YeJI0BEKa opranusMmel. CTpoeHHe «@BTOTPO(DBI», «TeTepOTPOdBI», | MHKPOCKOIIA.

Oaxtepuii. PazmMHOXeHuUe. «IIPOKAPHOTHI», «IyKApUOTHI.

OakTepuii neneHueM XapakTepHu30BaTh MPOLIECCHI

KJIETKH HaaBoe. bakrepuu KHU3HEIEATSILHOCTH OaKTepuu

KaK camast JJpeBHsIs Kak npokapuoT. CpaBHUBATH U

rpyIIa OpraHu3MoOB. OLIEHUBATh POJIb OaKTepuii-

[Tpomecchl aBTOTpO(OB U OakTepuii-

KHU3HEIEATSIILHOCTH reTepoTpodoB B IpUpoae

Oaxtepuii. [Tonsitue 006 Ymenue paboTtaTh C

aBTOTpOdax u 71a00paTOpPHBIM 000PYIOBAaHHEM,

rerepoTpodax, YBEIUYUTEIIbHBIMU TIPUOOpaMHU.

NPOKapHOTaX U

9yKaproTax

17 | I'puGs1. OOmias MHuoroo0pasue u XapakTepus3oBarb [loppaznenars nuIAno4YHbIE I'oToBUTH

XapaKTePUCTHKA. 3Ha4YCHUE TPUOOB. CTpOCHHUE IpuObI HA TUTACTHHYATHIC U MUKpOIIpenapar
Msoroobpasue CrpoeHre NUImOYHbIX HUISTIOYHBIX TpyOuarbie. OnMCHIBATD KYJIBTYPBI APOKIKEH.
rpuooB. rpu6oB. [lnecHeBbIe rpuooB. CTPOCHUE IJICCHEBBIX TPHOOB 10 | M3y4arh 1muiecHeBbIe

IpuOBbI, UX UCIIOJIB30BAHHE
B 3/IpaBOOXPAaHEHUU
(aHTHOMOTHK
TIEHUIWILITNH).
OHOKIETOYHBIE TPUOBI
— npoxxku. Ux
UCTIOJIb30BaHUE B
XJIe0OTIEUeHUH U
TUBOBAPEHUHU.
CpenoOHbIE U S10BUTHIE
rpu6sl. [TpaBuna cbopa u
yrnotpebaeHus rpudoB B
numy. [Tapazutudeckue
rpu6bl. Ponb rpuboB B

pucyHKy yueOHuKa.OOBICHATH
TEPMUHBI «Q@HTUOMOTUK» U
«MEeHUIWUTAHY. Pacrio3naBath
CbeJJOOHBIE U 7JOBUTHIE TPHOBI
Ha TabJauIax U pUCyHKax
yueOHHKa. YUacTBOBaTh B
COBMECTHOM OOCYXIEHUU
npaBuiI cOOpa U MCIIOJIb30BAHUS
rpuOoB. OOBSICHATH 3HAUCHHE
IpuOOB 7S YeIoBeKa U JUis
TIPUPOJIBI

rpuObI 101 MUKPOCKO-
[IOM IIPU MaJIOM
YBIMYCHUH HA
TOTOBBIX
n\MHKpoITpenaparax.
ONEeKTPOHHBIE
TaOJUIIBI ¥ TUTAKATHI.




MPUPOJIE U KU3HU
4eJI0BEKa

BBenenue — 2 y
P.1. HacnencTBeHHOCTD, cpena 1 00pa3 ®KU3HU — (PaKTOPBI 310pPOBbs — 6 U

P.2. [lenocTHOCTH OpraHu3Ma 4eJIOBEKa — OCHOBA €T0 KU3HEJAEATSIIbHOCTH — 7 Y.
P.3. OnopHo-nBuratenpHas cucrema. @u3ndeckoe 310poBbe — 7 4.

P. 4. Cucremsl xku3neobecnedenus. QopMupoBaHue KyIbTypbl 310POBbs — 28 1
P.5. PenponykTuBHas cucrema u 310pOBbe — 3 .
P.6. CucteMsbl perymsiiuu >Ku3He e TeIbHOCTH — 7 4.
P.7. Css3b opranusma c okpy:xarorieit cpenoit. CeHcopHbIe CUCTEMBI — 6 U.
O060611eHME — 1 4.

TemaTtuueckoe IUVIAaHUPOBAHUC B 8 KJ1acce

No | Tema Coneprxanue LeneBas ycrtanoBka | Konuu | OcHOBHBIE BUIBI ieaTenbHOCTH | Mcnonb3oBanue
/ ypoka €CTBO | OOydYarommxcs Ha YpOKe/BHEY- o0opoioBaHus
1 4acoOB | pOYHOM 3aHSATHH
PacTeHus — mpou3BOANUTENN OPraHMUECKOTO BEIIECTBA
1 | Knerka— Crpoenue opranuzma N3yuuts ctpoenue, | 1 Ha3biBaTh OCHOBHBIE YacTH Muxkpockon
CTPYKTypHast YeNoBeKa: KJIETKH, TKaHH, XUMHYECKHH COCTaB KJeTKH. OnUChIBaTh (PYHKITUH U pOBOIA,
eMHuIA OpraHbl, CHCTEMBbI OPTaHOB. KJIETKH TaK ke opranous1oB. OOBSACHATH MHUKpOIpenaparsl,
opraHusma Metompl U3ydeHuUs KUBBIX MPOIIECCHI TIOHATHE «PEPMEHT». nmabopaTopHOe
OpPraHU3MOB: Ha0JIIOICHHUE, KHU3HEIEATEBHOCT PaznuuaTh nporece pocta u o0opyJoBaHue
U3MEpEHUE, IKCIIEPUMEHT. " nporecc pa3Butus. ONHCHBATH

JlaGopatopHas pabora 1
«/lelicTBue pepmenTa
KaTaJla3bl Ha TIEPOKCU/T
BOJIOPO»

IPOLECC IETEHHS KIIETKH.
BoinonHATe 1abopaTopHBIN
OTIBIT, HA-0JIFO/IATh
MIPOUCXOSAIINE SIBJICHUS,

(UKCUPOBATh PE3yIbTATHI




HaAOJIOCHUS, JeIaTh

BbIBOIBbL. COOMIOATh MpaBmIa
paboThl B kKabuHeTe, oOparieHus
¢ 1abopaTOpPHBIM
00opyI0BaHUEM

KomnoHeHTHI
Oopranu3mMa
JeJI0BEKa.

CrpoeHue opranusma
YeloBeKa: KIETKH, TKaHH,
OpraHbl, CUCTCMbI OpPTaHOB.
MeTo1bl H3y4eHUs! )KUBBIX
OpPraHU3MOB: HAOJIIOJCHHE,
U3MEPEHUE, IKCIICPUMEHT.
JlaGopaTtopHast pabora 2.
«KIeTku ¥ TKaHu 1o
MHUKPOCKOTIOM»

O0600muUTh U
YIIyOUTh 3HAHUSA
yUaImxcs 0 pa3HbIX
BUJIaX W TUIIOB
TKaHEW 4eJI0BEKa

Ornpenenarb MOHATUS: «TKaHb,
«CHHAIICY, «KHEUPOTIIUS».
Ha3siBaTh THIIEI U BUABI TKAHEH
MO3BOHOYHBIX KUBOTHBIX.
Paznuuath pa3Hbie BUABI U THITBI
TKaHeil. OnuCchIBaTH
0COOEHHOCTH TKaHEH pa3HbIX
tunoB. Co0nroaTh IpaBuiia
oOpallleHus: ¢ MUKPOCKOIIOM.
CpaBHUBaTh WLIIOCTPALIUU B
y4eOHHUKE C HaTypaIbHBIMU
o0beKkTaMu. BIMOTHATH
HaOJII0/IEHUE C [TIOMOLIBIO
MUKPOCKOIIA, ONKCHIBATh
pe3yabTaTel. CoOmro1aTh
npaBuiIa paboThl B KaOMHETE,
oOpailieHus ¢ 1ab0paTOpHBIM
000pyoBaHHEM

Mukpockon
nuudpoBoi,
MUKpOIpenaparsbl
TKaHen

O6miee crpoeHne
ckenera. OceBoit
CKEJIeT
Crpoenue, cocras
1 COCTMHCHHUE
KOCTEH.
Jlaboparopnas
pabora 3.
«CTtpoenue
KOCTHOM TKaHM»

Ornopa u IBUKEHHE.
OnopHo-1BUTaTENBHAS
cucreMa. MeTobl u3ydeHus
JKUBBIX OpPraHU3MOB:
HaOJI0/IeHNE, U3MEpPEHNUE,
skcnepuMeHT. Ckener
roJIOBBI U TynoBuma. Ckener
KoHeuHocTel.CTpoeHue
CKeJIeTa MOsICOB
KOHEYHOCTEM, BEpXHEU U

N3yuuts cTpoeHueE,
COCTaB U THUIIBI
COEJIMHEHUS
kocren. M3yuuts
CTpOEHHE U
0COOEHHOCTH
CKeJIeTa roJIOBbI U
TYJIOBUILA

a3pIBaTh YaCTH CKeEJIETa.
OnuceiBaTh (PYHKIIUU CKEJIETa.
OnuceIBaTh CTpOEHUE
TpyOUaThIX KOCTEH U CTPOCHHE
cycraBa. PackpeiBaTh 3HaUeHHE
HaJKOCTHHIIBI, XpAIIa,
CYCTaBHOI CyMKH, T'yOUaToro
BELIECTBA, KOCTHOMO3TOBOM
MOJOCTH, KENTOr0 KOCTHOTO
Mo3ra. OOBSICHATH 3HAUEHUE

Pabora ¢ mymskoM
«Ckerner yenose
Ka» DJEeKTpOHHbIE
TaOIUIIBI U TTAKATHI




JlaGopaTtopHas
pabora 4. «CocraB
KOCTEi»

HIKHEH KOHSYHOCTEH.
Ckener KOHEYHOCTEH
CtpoeHue ckelera nosicoB
KOHEYHOCTEM, BEpXHEU U
HWKHEH KoHeuHocTeH. JI.P.
5. «HAccnenoBanue cTpoeHUs
IUICYSBOTO TOsICa)

COCTaBHBIX KOMIIOHEHTOB
KOCTHOM TKaHHU. BBITTOIHATE
71a00paTOPHBIE OIIBITHI,
¢ukcupoBaTh. ONKUCHIBATD C
MOMOIIBIO WILTIOCTPAILIUH B
y4eOHUKE CTPOCHHUE Yepera.
HasriBaTh oTHeNbI
II03BOHOYHUKA U YaCTU
o3BOHKa. PackpwiBaTh 3HaueHHE
yacTel mo3BoHKa. OOBICHITH
CBSI3b MEXKIY CTPOCHUEM H
(YHKIIUSIMU TIO3BOHOYHHKA,
rpyaHoi kietku. HaswiBath
YacTH CBOOOIHBIX KOHEUHOCTEH
1 TOSICOB KOHEYHOCTEM.
OnuceIBaTh C IIOMOIIBIO
WUTIOCTpAIHii B yueOHUKe
CTPOCHHUE CKeJIeTa KOHEUHOCTEH.
PackpbiBaTh npuiHHYy pa3inyus
B CTPOCHHH TMOSCA HIKHUX
KOHEYHOCTEH Yy MY>KUUH U
JKEHIIIMH. BEISBIATE
O0COOCHHOCTH CTPOCHUS CKeTeTa
KOHCYHOCTEH B XOJIC
HaOII0/IEHUST HATYPATbHBIX
00BEKTOB

MpeleyHas
cucrema. CtpoeHue
U QYHKIUHU MBIIILI.
Pabora MbIIig

Ornopa u IBUKEHHUE.
OrnopHo-aBUTATETBHAS
cucrteMa. MeToibl U3y4eHus
JKUBBIX OPTaHU3MOB:
HaOI0IeHUE, U3MEpPEHUE,
skcnepuMeHT. [IpakTnueckas
pabota: «3ydyenne

PackpbITh CBA3b
byHKUIUY U
CTPOEHHS, a TAKKE
pa3Iuuui MEXIy
IJIAJKUMU U
CKEJIETHBIMU
MBIIILAMHU

PackpbIBaTh CBA3b PYHKIIUH U
CTPOEHHsI Ha IPUMEPE PA3ITUIUN
MEXAY IVIAJKUMU U CKEJIETHBIMU
MBIIII[AMH, MUMUYECKHMH U
’KEBATEIIbHBIMU MBIIIILIAMH.
OnuceIBaTh ¢ IIOMOIIBIO
WUTIOCTPAIMii B yueOHUKE

Mukpockorn

1 (poBOH,
MHUKpOIpenapaThl
MBIIIEYHON TKaHHU.
ONEKTPOHHBIE
tabmuiel. Hudposas
nabopaTopusl 1o




PACIIOIOKEHHSI MBILII] YyesioBeKa. CTPOEHUE CKEJIETHON MBIIIIIBI. ¢buznonoruu (AaT4UK
TOJIOBBI» CUJIOMED)
Crpoenue TpaHcnopT BellecTB. N3yunth Onpenenarb NOHATHUS: Muxkpockorn
CepJe4HO- Buyrpennss cpena BHYTPEHHIOIO Cpey «roMeocTasy, «(popMeHHbIE Muxkpockor
COCYJIUCTOMN OpraHu3Ma, 3HaueHue eé OpraHusma JIEMEHTHI KPOBUY», «IUIA3May, UG pOBOH,
CUCTEMBI nocrosiHcTBa. KpoBeHocHass | 4yenoBeka, €€ «AHTHUTEH», «AaHTHUTEIIO. MUKpPOIpEnapaTsl
U TuMdaTHyecKast CHCTEMBI. | CTPOEHHE, COCTaB U OOBACHATDH CBA3b MEXKY
Kpogs. JIumpa. Metomst (G yHKITHH. TKaHEBOH KHUJIKOCTHIO, TUM(D Ot
U3Y4EHUS JKUBBIX ¥ IJIa3MOW KPOBU B OpraHU3Me.
OpraHU3MOB: HaOJIIOJCHHE, OmnwuceiBaTh QYHKIIMHA KPOBH.
U3MEpEHUE, IKCIICPUMEHT. HaspiBath ¢pyHKIMM
JlaboparopHnas pabota 6. SPUTPOLUTOB, TPOMOOITUTOB,
«CpaBHEHHE KPOBHU YEJIOBEKA nerkouToB. ONUCHIBAaTh BKIAJ
C KPOBBIO JIATYIIKH pPYCCKOI HayKH B pa3BUTHE
MenuIuHbl. ONMUCHIBATH €
IIOMOIIBIO WILTIOCTPALIUN B
yueOHHUKe Ipoliecc CBEPThIBAHUS
KpOBHU U parounTo3. BeIMomHATE
nabopaTopHbIe HAOJIIOICHHS C
HOMOIIbI0 MUKPOCKOIIA,
(buKcupoBaTh pe3yIbTaThl
HaOJIIOIEHUH, eJIaTh BLIBOIKLI.
Cobmnronate npaBuiia paboThl B
kabuHeTe, 0OpaleHus ¢
1a00paTOpHBIM 000pYIOBAHUEM
JIBrKeHNE KpOBH TpancnopT BemecTs. N3yunTh NpU4MHBI OnuceIBaTh ¢ TOMOIIBIO Hudponas

1o cocyaam.

KpoBeHnocHas u
nuMdaTrueckasi CUCTEMBI.
KpossHoe naBieHue u
nyJbc. MeToasl n3y4eHus
JKUBBIX OPraHU3MOB:
HaOJII0IeHNE, U3MEpPEHNe,
skcniepuMeHT. [lpakTuueckas

JIBU)KEHUST KPOBH 110
cocyaam.

WLUTIOCTpAIHii B yueOHUKe
CTPOEHUE CepAla U MPOLECce
CepJICYHBIX

cokpaiieHnii. CpaBHUBaTh BUJIbI
KPOBEHOCHBIX COCYJIOB MEXKITY
co00i1.OnuchIBaTh CTPOCHUE
KpPYroB KpoBOOOpaIeHusl.

nabopaTopus 1o
¢uznonoruu (AaT4uK

4Ce)




pabora 2.«OnpenencHue
UCC, ckopocTu KpOBOTOKa»,
3. «ccnenoBanue
pedIIeKTOpHOTO MPUTOKA
KPOBHU K MBIIIIIAM,
BKJTIOYHMBIIUMCS B pabOTy»
JI/p 7. «Onpeneneuue
MHUHYTHOTO 00b&Ma
KpOBOOOpaIieHus
KOCBEHHBIM METOJIOM B
HOKOE U 1ociie pusnueckon
Harpy3km» M3mepenue
apTepUaNbHOTO JIaBJIECHUS.
Ornpenenenue
CHCTOJINYECKOTO U
MHUHYTHOTO 00BEMOB KPOBHU
pacyeTHbIM METOJIOM

[TonnmaTte paznnuue B
HCII0JIb30BaHUU
MpUJIaraTeabHOro
«apTepuaIbHBIN»
MIPUMEHUTEIBHO K BUJly KPOBU U
K cocyaam

Peryisanus
KpOBOOOpaIIeHHs
[Ipenynpexnenue
3a0oseBaHui

cepla 1 COCyIOB.

KposeHnocHas u
nuMbaTHIecKasi CHCTEMBI.
Bpen TabakokypeHwusi.
MeTo1bI U3y4YEeHHS )KUBBIX
OpraHU3MOB: HAOJIIOICHHE,
U3MEpEeHHue, SKCIIEPUMEHT
[IpakTuueckas pabora 4.
«/lokxazarenbcTBO Bpena
TabaKOKYpEHUS»

N3yuuts paboty
cepAua ot
duznyecKux
Harpy3ok u
BIIMSTHUS
HEraTUBHBIX
¢dakTopoB
OKpYyXKaroleun
cpensl

PackpsiBaTh noHATHS:
«TPEHUPOBOYHBIN AP DHEKT»,
«pyHKIIMOHANTBHAS TPO0aY,
«IIABAIIAS TIOBSI3KAY, OKTYT)»
OOBACHATH BAXXKHOCTD
CUCTEeMaTUYECKUX (PU3UIECKHIX
Harpy3oK Jijisi HOpMaJIbHOTO
cocTosHMs cepaua.Pasnuuare
MIPU3HAKU PA3IUYHBIX BUIOB
KpOBOTEUYEHU . AHATN3UPOBATh
1 0060011aTh HHGOPMAIIHIO O
MOBPEXKICHUSIX OPTaHOB
KPOBEHOCHOM CHCTEMBI 1
npuémax OKas3aHus IEPBOM
TTOMOIIIH B XOJI€ MPOAOKEHUS
paboThI HAJl TOTOBBIM MPOEKTOM

[udposas
nmabopaTopusl 1Mo

busnonoruu
(apTepuanbHOTO
JTaBJICHMSI)




«Kypcel nepBoit moMonu 1ist
HIKOJIbHUKOBY

O60061eHue
Bnusnaue
(bu3nIeCKux
yYIpaKHECHUH Ha
CepIeYHO-COCY-
JTUCTYIO CUCTEMY

YKpernieHue 310pOBbsl.
Bnusaue ¢puznyeckux
yIpaXHEHUI Ha OpraHbl U
CHCTEMBI OpraHoB. MeTo bl
U3YYEHHUS HKUBBIX
OpraHU3MOB: HAOJIIOICHHE,
U3MEpEHHE, SKCIIEPUMEHT.
[IpakTuyeckas padora 5.
«DyHKIIMOHANIbHAS Cep-
JIEYHO-COCYIUCTAst TPOOa»

Bocnuranne
OepexHOro
OTHOILIEHUS K
CBOEMY 3/I0pOBbBIO,
MIPUBUTHEC HHTEpECA
K U3yYCHUIO
npeameTa

PaznuuaTh npu3sHaKy pa3inyHbIX
BUJ0B KPOBOTECUCHHIA.
OnuceIBaTh € IOMOLIBIO
WLTIOCTPAINiA B yueOHUKE MephI
OKa3aHMs NEpBOl MOMOIIHU B
3aBHCUMOCTH OT BHJIA
KPOBOTEUECHHUS. BBIOIHAT
OTIBIT — OpaTh
(GyHKIIMOHATBHYIO TTPOOY;
(buKCUpOBaTh PE3yIbTATHL;
IPOBOJUTH BBIUMCIIEHUS U
JIeNIaTh OIICHKY COCTOSTHUS
cepAla 1o pe3ynbTaTaM OIbITa.
Coburo1aTh npaBuia padoThI B
kaOuHeTe, 0OpaleHus ¢
1a0opaTopHBIM 000PyTIOBAHHUEM.
AHanm3upoBaTh U 000011aTh
MH(POPMALIUIO O TOBPEXKICHHUIX
OpPraHOB KPOBEHOCHOH CHCTEMBbI
U NpuéMax OKa3aHHUs IepBON
MIOMOIIU B XOJI€ MPOJOTKEHUS
paboTHI HaJl TOTOBBIM IIPOEKTOM
«Kypcbl nepBoit momouy Jyist
IIKOJIbHAKOBY

Hudposas
nabopaTopHs 1o

¢buznosornu (JaTINK
YCC u aprepualibHOTO
JTaBJICHUS

Crpoenue u
(GYHKIIMM OpraHoB
JBIXaHUS

Jlpixanue. /[prxarensHast
cucrema. ['a3000MeH B
JIETKUX U TKaHIX. MeToabl
W3YYEHUS KUBBIX
OpraHU3MOB: HAOJIIOJCHHE,
M3MEpPEHUE, SKCIIEPUMEHT.
JlaGopatopHas pabota 8.

N3yuuts cTpoeHue
JIETKUX U MEXaHU3M
razooOMeHa.

OnuceIBaTh CTPOEHUE JIETKUX
yenoBeka. OOBACHATH
IIPEUMYILECTBA AJIbBEOJISIPHOTO
CTPOEHHSI JIETKHX 10 CPAaBHEHUIO
CO CTPOCHHUEM JIETKUX Y
MpeACTaBUTENEN IPYTUX
KJIACCOB ITO3BOHOYHBIX

[udposas
naboparopust 1o

9KOJIOTUH (JIaTYHK
OKHCH yTJIepo/a,
KHCIIOpOJIa,
BJIQ)KHOCTH)




«CocTaB BILIXaeEMOTO U
BBIABIXACMOI'O Bo3;[yxa»

KUBOTHBIX. PackpbIBaTh poib
reMorjo0nHa B Ta3000MeHe.
BrimonaaTe 1abopaTopHbIii
OTIBIT, JIENATh BBIBOJ IO
pe3ynbratam ornbita .Cobio1aTh
npaBuia paboThl B KaOUHETE,
oOpareHus ¢ J1abopaTopHbIM
o0opyoBaHuEeM

10

JlpIxaTenpHbIe JBU-
xkenust boie3Hu
OpPraHoOB JIbIXaHUSI

Jpixanue. [l pixarenpHas
cucreMa. Bpen Tabako-
KypeHus. MeTosbl u3ydyeHus
KHUBBIX OPTaHU3MOB!
HaOJr0IeHue, U3MEPEHHE,
sKcniepuMeHT. JlabopaTopHas
pabota 9. «/lpIxaTenbHble
JIBYDKCHUS)

10.«M3mepenne oobema
IPYAHOM KJIIETKH Y YEJIOBEKA
IPU AbIXaHUN

11.«Kax npoBeputb
caTypaluio B JIOMalTHUX
ycIoBHX» Perynsanus
JbIXaHus. ['urneHa opraHoB
IpIXaHus. 3a0oseBaHus
OpraHOB JIBIXaHMS U MX
IpeynpexIeHue.
HNHdexmonHbIe
3a00JIeBaHUS U MEPBI UX
npodumiaktuku. Bpen
TabaKOKypEHHUSI.
[IpakTuueckas padora 6.
«OmnpenenenHue 3arbl-
JICHHOCTHU BO3/1yXa»

CdopmupoBats 3Ha-
HHUS 0 MEXaHHU3ME
JIBIXaTeNIbHBIX
JIBIKCHUH,
pa3BUBATh MOHATHE
«ra3000MeH.

OnwuceiBaTh GyHKIIUA
nuadparmel. Ha3siBaTh oprassl,
y4aCTBYIOIIHE B TIpOIIecce
IbIXaHUs. BBITOIHAT
71a00paTOPHBIN OMBIT HA TOTOBOM
(W11 M3roTOBJIEHHOH caMo-
CTOSITENILHO) MOJICIIH,
HaOJIIOAaTh IPOUCXOIAIINE
SIBIICHHSI X OTTUCBATh MTPOIECCHI
BJ0Xa U Bbjoxa. Cobmnronarh
npaBuja paboThl B KaOWHETE,
oOparieHus ¢ 1ab0paTOPHBIM
obopynoBanuem PackpriBaTh
MOHATHUE «KU3HEHHAs! EMKOCTh
AErkux». OOBICHITH CYTh
OTIACHOCTH 3a00JIeBaHMs
T'PUIIIOM, TYOEpKYIE30M JIET-
KHX, pakoM JIETkux. Ha3eiBaTh
(akTophl, CIOCOOCTBYIOIINE
3apayKEHUI0 TYOEpKYJIE30M JIET-
kux. Ha3piBaTh Mepsl,
CHIDKAIOIINE BEPOSTHOCTD
3apakeHus 0OJIE3HAMM,
nepeaBaeéMbIMA Yepe3 BO3IYX.
PackpbIBaTh c11oco0

Hudposas
nabopaTopHs 1o

¢buznosornu (JaTINK
YaCTOTHI JIbIXaHUs)
Hudposas
nabopaTopHs 1Mo
IKOJIOTUH (IaTYHK
OKHCH yTJIEpOa)
nabopaTopusi 1Mo
¢buznonoruu (IaTIMK
YaCTOTHI JIbIXAHHUS)




HCIIO0IB30BaHusl urrooporpaduu
JUTSL TUATHOCTHKY TTATOT€HHBIX
M3MEHEHUH B JIETKUX.
OOBSCHATH BAKHOCTH TUTUEHBI
IIOMEIIECHUN U ObIXaTEILHONU
TUMHACTHKH JIJIS 37I0POBbBSI
yenoBeka. [IpoBoaUTh OMBbIT,
(uKCHpOBATh PE3YNIbTATHI U
JIeJ1aTh BBIBOJI IO Pe3yJibTaTaM
ombiTa. CoONMIOAATH MTpaBUIIa
paboTHI B KaOnHETe, 0OpaIeHus
¢ JJabopaTOpHBIM
00opy0BaHHEM

11 | OOmeH BemiecTs. [Iutanwue. [Inmesapenue. N3yunTs 3HaUYEHHE Onpenensts NOHATHE DNEeKTPOHHBIE
IInTanue. [TumeBapuTenbHas cucTeEMa. | U CTPOEHUE «muieBapeHue». OnuceIBaTh ¢ | TAOJIULBI U IJIAKATHI.
[InmeBapenue Mertonap! n3y4eHus KUBBIX pa3JIM4YHBIX OPraHOB IIOMOIIBIO WILTIOCTPALIUN B [Mudposas

OpPraHU3MOB: Ha0JIIOJICHHE, NUIIEBAPEHUSL. y4eOHUKE CTpPOECHUE nabopaTopusl 1o
U3MEPEHHE, IKCIIEPUMEHT. NULIEBAPUTEIBHON CHCTEMBI. skosioruu (patuuk pH)
[TpakTuyeckas pabora 7. Ha3piBaTh (yHKIMH PA3TUUHBIX
«Onpenenenue OpraHOB NULICBAPECHUS.
MECTOIOJIOKEHUS CIIFOHHBIX Ha3zbiBaTe MecTa BnajieHus
Kees3» MALEBAPUTEIBHBIX KENE3 B
IUIIEBAPUTEIBHBIN TPAKT.
BBINOIHATE ONBIT, CPaBHUBATH
pe3ysbTaThl HAOIIOAEHUS C
ONMCAHHUEM B yUEOHHKE
12 | IlumeBapeHue B ITuranue. [Iumesapenue. PackpsiBath PackpbIBaTh (QYHKIIH CITIOHBI. [Mudposas

POTOBOM MOJOCTH.
Jp 8
«Pacmenienue
BEILECTB B POTOBOU
MOJIOCTH

[InmeBapurenpHas cucreMa.

MeTo/1p1 U3Y4eHUS KUBBIX
OpraHWU3MOB: HAOJIIOICHHE,
U3Mepe-HHe, IKCIIEPUMEHT.
JlabopaTtopHnas padora 12.
W3y4enne KMCIOTHO-

(GYHKIIUH CITIOHBI U
JKEIIyZJ0YHOIO COKa
JUIs Tporiecca
NUIIEBapeHUs

OnuceIBaTh CTpOEHUE
JKEIyIOYHOU CTeHKH. Ha3biBath
AKTUBHBIC BEIIECTBA,
JEUCTBYIOLIME HA MUIIEBOX
KOMOK B JKEIyAKE, U UX
¢byHKIIUU. BRINONTHATH

naboparopust 1o
9KOJIOTUH (JIaTYHK

pH))




HIEJI0OYHOro OaaHca
MUIIEBBIX TPOTYKTOBY

13. «/leticTBue ¢pepmMeHTOB
CITFOHBI Ha KpaxMain,

14. «/leticTBue ¢pepMeHTOB
KEITYJ0YHOTO COKa Ha OCJIKU

71a00paTOPHBIE OTIBITHI,
HaO0JII01aTh TPOUCXOSIINE
SIBJICHUSI U IETIaTh BBIBOJI 1O
pe3ylibTaTaM HaOIIOCHHM.
ColmronaTh ipaBuiIa paboThl B
KkaOuHeTe, 0OpaIieHus ¢
1a00paTOpHBIM 000PYI0BaHUEM

13 | OOmen BeniecTB M | PanmonansHOe MUTaHUeE. YcTaHOBUTH Onpenensitb NOHATHS [Mudposas
SHEPIuH . Hopmsbl 1 pesxum nutaHusl. 3aBUCUMOCTh «OCHOBHOU 00OMEH», «00Iuit nabopaTopusl 1o
Burtamunsl MeToab! U3y4eHuUs )KUBBIX MEXY THIIOM oOmen».CpaBHUBATh OpraHu3M | GU3UOJIOTHHU (IaTUUK

OpraHU3MOB: Ha0JIIOJICHHE, JeSITEIbHOCTH YeJlo- B3pOCJIOro 1 peO&HKa 1o YaCTOTHI JbIXaHU,
uzMmepenue. [Ipaktuueckast BEKa U HOpMaMu II0Ka3aTeJsIM OCHOBHOI'O 4CC,
paborta 8. «OnpeneneHue HUTaHUs, Yyepes o0MeHa.O0BACHATh apTepUaIbLHOTO
TPEHUPOBAHHOCTHU OCHOBHBI€ ITOHATHS: 3aBUCHUMOCTb MEXy TUIIOM JTaBJICHMS])
OpraHusMma 1o «OCHOBHOW 00OMEHY, JIeSITeIbHOCTH YeJIOBEKa U HOP-
(GyHKIMOHATBHOHN PoOe» «oOmmii 0OOMEH». Mamu nuranus. [Iposoaurs

OLIEHUBaHHE TPEHUPOBAHHOCTH

OpraHu3Ma ¢ OMOLUIbIO

(YHKIIMOHATIEHOM MPOOBI,

(buKCHUpOBaTh PE3yIbTATHI U

JienaTh BBIBOJ], CPAaBHUBAs

9KCIIEPUMEHTAJIbHBIE JJAHHBIE C

STaJIOHHBIMHU

14 | Ponb KOXH B Posb k0%H B PackpeiBats posib KnaccudumnupoBaTs mpuunHbI Hudposas

TEPMOPETYJISALIUN

TEPMOPETYIIALIUH.
3akanuBanue. OkazaHue
NepBOM TOMOIIH TTPU
TEIUIOBOM M COJIHEYHOM
yaapax

JL.P 15. «Onpenenenne
KOKHO-COCYIUCTOM peaKkiuu
(meTon nepmorpaduszma)y»

KOXKH B
TEPMOPETYJISAIIHH.
OnwuceiBaTh
IIPUEMBI TIEPBOM
MTOMOIIH TTPU
TEIUIOBOM M
COJTHEYHOM yJape.

3a0oneBanuii kKoxu. Ha3piBaTh
MIPU3HAKU 05K0Ta, 0OMOPOXKEHHUS
K0XHU. OnuchIBaTh MEPHI,
MIPUMEHSEMbIE TIPU 0KOTaX,
oOMopoxkeHusX. OnuChIBaTh
CHUMIITOMBI CTPUTYIIETO JIUIIIA,
yecoTku.Ha3biBaTh Mephl
poPUITAKTUKN HHPEKITHOHHBIX
KOKHBIX

nabopaTopus 1o
(bU3HOJIOTHH TaTYUK
TeMIeparypsl u
BJIQXKHOCTH)




3aboseBanuii. OnpenensaTh
MOHSATUE «TEPMOPETYIISIIIUS.
OnuceIBaTh CBOMCTBA KOXH,
MO3BOJISIFOIIME €1 BBITOIHATD
(hyHKIMIO OpraHa
TepMoperyJisaiuu. PackpeiBatb
3HaYEHUE 3aKaJTUBAHUS JIJIs
opranusma . OnKChIBaTh BUIbI
3aKaIMBAIOIIUX MPOLIEYP.
HaspiBaTh pU3HAKU TEILIOBOTO
ylapa, COJIHEYHOTO
ynapa.OnuceiBaTh NPUEMBI
TIePBOIi TOMOIIY MPHU TETLIOBOM
yaape, COJIHEYHOM yJape.
AHanmM3upoBaTh U 000011aTh
MH(POPMAIIHIO O HAPYIICHUSIX
TEPMOPETYIIALINH,
MOBPEKICHUSIX KOXKH U TPUEMAX
OKa3aHus NEPBOM TOMOIIIU B
XOJIe 3aBepIICHUs paObOTHI HAJ|
npoekToM «Kypchl nepBoii
TIOMOIIIH JIJISI ITKOJIbHUKOB)

15

ABTOHOMHBIN
OTJI€]l HEPBHOM
CHCTEMEI.
Heliporymopansna
sl peryJsiusl.
ComaTHueckuii u
BEreTaTUBHBIN
OT/I€JIbl HEPBHOM
CHCTEMBI

HeliporymopainbsHas
PETYJIISIHS POLIECCOB
KHU3HEIEATEILHOCTH Op-
TaHU3Ma.

JlaGopatopHas paborta 16.
«O11eHKa BereTaTUBHOM
PEaKTUBHOCTH aBTOHOMHOM
HEPBHOM CUCTEMBI

N3yuuts cTpoeHUE
Y 3HAYCHHE
aBTOHOMHOM

HEPBHOU CUCTE-MBI.

HaspiBaTth 0coOeHHOCTH paboThI
ABTOHOMHOT'0 OTJIeJIa HEPBHOU
cUCTeMbl.PaznnyaTre ¢ MOMOILBIO
WJUTIOCTPAIUH B YUeOHUKE
CUMIIaTUYECKUH U Mapa-
CUMIATHYECKUN MOIOTAEIbI
aBTOHOMHOT'O OT/IeJIa HEPBHOMN
CUCTEMBI TI0 OCOOCHHOCTSM
crpoenus.Paznnyars
MapacUMIIaTUYECKUN U
CUMIATHYECKUH MOOTAENBI 11O

[udposas
naboparopust 1o

buznoNOruK JaTYNK
apTepUAIBHOTO
JaBieHus (ITyJIbCca)




0COOEHHOCTSIM BIIUSHUS Ha
BHYTpeHHHUE OpraHbl. OOBSACHATH
Ha IIPUMEpPE peakLUU Ha CTPECC
COTJIACOBAHHOCTH PAaOOTHI JKENE3
BHYTPEHHEHN CEKpeLUu U OTAEC-
JIOB HEPBHOM CUCTEMBI,
paznuuue

MEKy HEpBHOW U I'YMOPaJIbHOU
peryisnueii nmo oduemy
XapakTepy BO3JECUCTBUS Ha
OpraHu3M. BBINIOIHATE OMBIT,
Ha0II01aTh TPOUCXOJISIINE
IIPOLIECCH] U CPAaBHUBATH
[I0JIyYE€HHBIE PE3YJIbTAThI OMbITA
C 0’KMJJaeMbIMU (OITMCAHHBIMU B
TEKCTE yueOHUKA)

TemaTnyeckoe IIaHUpPOBaHUE B 9 Kiacce




BBenenue — 2u.
P.1. Opranusm — 19 u.

P.2. Bua. Ilonynsauus. DBosronusi BUIOB — 13 4.
P.3. MecTo 4yenoBeka B CUCTEME OpraHM4eCKOro Mupa. — 12 u.

P.4. buoneno3. Okocucrema - 144

P.5. Buocdepa — 7 4.

0O606mmenue — 1 4.

Ne | Tema Conepxanue LeneBas yctanoBka | Konuu | OcHOBHbIE BUIBI ieaTenbHOCTH | Mcnonib3oBanue

1/ ypoka €CTBO | 0OyYaromuxcs Ha YPOKE/BHEY- 000poI0OBaHUS

1 9acoOB | pPOYHOM 3aHSTHUU

1 | PazmHOXeHUE U I'maBHBIC CBOViCTBA Yriyouts u 2 Beigensats u 06001aTh [{udpoBoii MUKPOCKOIT

pa3BUTHE
OpraHU3MOB.
PacturennHbIi
OpraHu3M
JKuBoTHBII opra-
HM3M H €ro
0COOEH-HOCTH.

pacTeHuii: aBTOTPOPHOCTb,
HECIIOCOOHOCTh K aKTUBHOMY
NepeIBUKEHUIO,
pa3MeleHrne OCHOBHBIX
yacTel — KOpHS U mo-0era
— B JIBYX pa3HBIX Cpeax.
Oco0eHHOCTH pacTUTENHHON
KJICTKU: TIPHHA]IC)KHOCTD K
AyKapuoTaM, HATUYUE
KJICTOYHOM CTEHKH, TUTACTH]T
U KPYITHBIX BaKyoIleH.
Cnoco0bI pa3MHOKEHUS
pacTeHUN: MOJIOBOE U
6ecnionoe. Oco6eHHOCTH
MI0JIOBOTO

pa3MHOX)eHHs. Tumbl
0ecronIoro pa3MHOKEHUSI:
BEreTaTUBHOE, CIIOPAMH,
JIEJICHUEeM KIIETKU Ha/IBOe
Oco0eHHOCTH KUBOTHBIX
OpPTaHU3MOB:

0000111aTh
CYILIECTBCHHBIC
MIPU3HAKU PACTCHUMA
U PaCTUTEIILHON
KJIETKHU.

Breigenuts n
00001IUTH
CYIIIECTBEHHBIC
MIPU3HAKU CTPOCHUS
Y TIPOIIECCOB
JKU3HEIACITSIBHOCT
1 )KUBOTHBIX

CYILIECTBEHHbBIE NTPU3HAKU
pacTeHUl U PaCTUTEIILHON
KJIETKH. XapaKTepu3oBaTh
0COOEHHOCTH MPOIECCOB
KU3HENESATEIIbHOCTU PACTEHUI:
NUTAHUS, TBIXaHHus, (OTOCUHTE-
3a, pa3aMHOkeHus. CpaBHUBATh
3HaYEHUE MOJIO0BOT0 U 0ECroIoro
CIOCcO00B Pa3sMHOKEHHUS
pacTeHuid, AenaTh BBIBOJbI Ha
ocHoOBe cpaBHeHUS. OOBACHATH
pOJIb Pa3IMYHbIX PACTEHUN B
JKU3HU YEJIOBEKa.

[IpuBOIUTE IPUMEPHI
MCIIOJIb30BaHUS YEJIOBEKOM
Pa3HbIX CIIOCOOOB Pa3MHOKEHUS
PACTEHMI B XO34MCTBE U B
npupojie Beiaenste u 0000maTh
CYLIECTBEHHBIE IIPU3HAKU
CTPOEHHUS U MPOLIECCOB
KU3HEJESATEIIbHOCTH KUBOTHBIX.

U TOTOBBIE MU-
KpOIIpenaparsl,
nabopaTopHOe
o0opynoBaHue st
MPUTOTOBIICHUS
BPEMEHHBIX
MHUKpOTpEnapaToB
Bitaxxnble npenapatsl
KUBOTHBIX Pa3IHUHBIX
THUTIOB




MIPUHAJIC)KHOCTH K
9yKapuoTaM,
reTepoTpoPHOCTD,
CIIOCOOHOCTh K aKTUBHOMY
nepeBMKEHUIO, 3a00Ta O
IIOTOMCTBE, IOCTPOUKA
sKuyut (rHE3 T, HOD).
JleneHue >KMBOTHBIX MO
cnoco0am 100BIBaHMS ITHILIHN:
pacTUTEIHHOSTHBIC,
XHUITHBIC, TAPA3UTHYECKHE,
MaIABIIIKH, BCESTHBIC

HaOumromaTe 1 onuchIBaThL
IOBEJICHUE JKHBOTHBIX.
HasbiBath KOHKpETHBIE
MPUMEPHI PA3TUYHBIX JUKUX
’KMBOTHBIX M HanuOoJiee
pacnpoCcTpaHEHHBIX TOMALIHUX
KUBOTHBIX.OOBACHSITH POJIH
Pa3JIMYHBIX KUBOTHBIX B KU3HU
yesoBeKa. XapakTepu30BaTh
CIOoCcOOBI TUTAHMSI, PaCCEICHUS,
nepeKMBaHUS HEOIaronpUATHBIX
YCJIOBUU U MOCTPOMKH KUITUI]
JKUBOTHBIMU

DKOJIOTUYECKUE
(hakTOphI M UX
JIeUCTBUE Ha

Cpenpl )KM3HH OPraHU3MOB
Ha 3eMJie: BOoJHas,
MIOYBEHHAs, OPraHU3MEHHAs.

Hatb

XapaKTCPUCTUKY
OCHOBHBIM CpcaM

BrigensTe u xapakTepu3oBaTh
CYLIECTBEHHBIE IPU3HAKHU CPE]]
Kkn3HA Ha 3emie. Ha3weiBath

[udposas
nmabopaTopusi 1Mo

9KOJIOTMHU (AATYUK

OpraHu3M. VYci10BUS )KU3HU OPraHU3MOB | KHU3HU XapaKTepHble IPU3HAKU MYTHOCTH, BIIaK-
B pa3HbIX Cpeaax. OpraHU3MOB — oOuTaTenel 3Tux | HocTH, pH,
Okonornyeckue (HpakTophl: cpea *Ku3HU. XapakTepu30BaTh YIIJIEKHUCIIOro Ta-3a ’
abuoTtnyeckue, OMOTUYECKUE YepThI MPUCTIOCOOJICHHOCTH KHCJIOPOJIa)
U aHTPOIOT'€HHbIE HA3E€MHO- OpPTraHU3MOB K CpeJie UX
BO3IyIIIHAS, obutanus. Pacrio3HaBate u
XapaKTepu30BaTh
HKOJIOTHYECKHE (PaKTOPHI CPeJIbI
Bnusiaue O06o01uieHne paHee BbIsIBUTE OCHOBHBIE Bbiensats u xapakrepus3oBaTh [Mudposas
MIPUPOTHBIX U3y4EeHHOTO MaTepuaa. HKOJIOTHIECKHE MPUYNHBI SKOJIOTUIECKIX nabopaTopHst 1Mo
¢dakTopoB Ha OTHolIEHNE YenoBeKa K po0IeMbl npobiem B 6uochepe. HKOJIOTUH (AATUUK
OpTaHu3M NpUPOJIC B UCTOPUU Ue- onocdepsr. [Iporao3upoBaTh MOCHEACTBUS | BIAXXHOCTH, yTJIe-
YeJI0BEKa. noBeyecTBa. [Ipobnembl [TpoBecTu oreHKy UCTOILEHUS MPUPOIHBIX KHCJIOro rasa

O6uocdepsl: UCTOIICHUE
MPUPOJIHBIX PECYPCOB,
3arpsi3HEHUE, COKpaIIeHHe
OMOJIOTHYECKOTO

KauecTBa
OKpY’KaroIlen
CpeJBl.

PECYPCOB M COKpAIICHUS
OHMOJIOTUYECKOTO Pa3HOOOpa3us.
OO6cyxnaTh Ha KOHKPETHBIX
MpUMepax dKOJOTHIECKHE

1 KHCJIOPOJIa)




pazHooOpa3us. Pemenue
HKOJIOTHYECKUX MPOOIeM
Oouocdepsl: parmoHAIBHOE
UCTIOJIb30BaHUE PECYPCOB,
OXpaHa MPUPOJIbI, BceoOIee
HKOJIOTHYECKOe 00pa3oBaHue
HACEJICHHUSL.

JlaboparopHas paboTa
«OreHka KadyecTBa
OKpYKarolleu cpenbh)

poOJIEMbI CBOETO pEeTHOHA U
ouocepsl B 1IEJIOM.
AprymeHTHpOBaTh
HE0OXOIMMOCTD 3aIUTHI
OKpYKarollen cpebl,
COOJIIO/ICHHMSI TTPABHIT
OTHOLLUEHHUS K )KMBOW U HEXKUBOU
npupoje .BeIBIATE U
OLICHUBAThH CTENCHb 3arps3HEHUS
nomenieHui. PUKCUpOBaTh
pe3yNbTaThl HAOIOICHUN 1
nenathb BbiBoJbl. CoOutonath
npaBujia paboThl B KAOMHETE,
oOpailieHus ¢ 1abopaTOpHBIM
00opy0BaHHEM

Temarnueckoe mianupoBanue B 10 kiacce




Beenenue — 1u.
P.1. Ilogxons! k n3ydeHuto Ouomoruu — 2 4.
P.2. Ctpoenne u pynkiuu kietku. PazmuoxxeHue u pazsutue — 16 4.
P.3. OcHOBHBIEC 3aKOHOMEPHOCTH HACIEACTBEHHOCTH — 10 u.

P.4. OcHOBHBIE 3aKOHOMEPHOCTH MU3MEHUYUBOCTH - 4 4
O6o6menne — 1 4.

Ne | Tema Coneprkanue [leneBast yctanoBka | Konuu | OcHOBHBIE BUIBI AesiTeNbHOCTH | Vcnonb3oBaHue
m/ ypoKa €CTBO | OOydYarommxcs Ha YpOKe/BHEY- obopynoBaHus
1 4acOB | POYHOM 3aHSTUU
1 benku. Ctpoenue JI. p. 1. Ponb dbepmeHTOB B Brisicauts ycnoBus | 2 OrnpenenaoT akTUBHOCTD JlaTuuk onTuyeckou
OeITKOBBIX MOJIEKYJ | KieTke JlabopaTopHas AKTUBHOCTH MEePOKCUAA3bI CIIIOHBI, U3MEPAIOT | INIOTHOCTH
pabota 2 «/3ydyenue bepmMeHToB ONTUYECKYIO IUIOTHOCTh
(epMEHTaTUBHON aKTUBHO- pacTBOpOM
CTH CJIFOHBI»
2 | HyknenHoBbIC JlaboparopHnas pabota 3. [TosyuuTs npenapar | 1 [IpuroroBnenue romoreHara Hatuuk pH
KHUCJIOTBHI. «Brlgenenre u OYUCTKA ounmenHoi JJHK oOpasia, 00paboTka
Anenosuntpudocd | JHK u3 kinerok pacreHuii» JIeTepreHTaMu, OCAKICHUE
OpHas KUCJIOTa HYKJ1eonpoTuaoB, ounctka JJHK
3 | Crpoenue kierok | JI. p. 4. CtpoeHue KIeTok Habmonate 1 [IpuroroBnenue Mukponpemna- Muxkpockor, Habop

3YKApHUOT.
[MuTommazma.
[Tna3marnueckas
MeMOpaHa.

AYKApHUOT: PACTCHHU,
XKHUBOTHBIX, Tpu6OoB. JI. p. 3.
JIBI>KeHME UTOTLTa3MbI
JlaGopatopHas pabora 5
«[1nazmonm3 u nemna3zmMomnn3
B PACTUTEIbHOM KJIETKE»
JlaGopaTtopHas pabota 6
«BnusHIEe ocMoca Ha Typ-
TOPHOE COCTOSTHHE KIIETOK»
JlaGoparopHas pabota 7

«CpaBHenue qu¢p¢y3noHHON

CIIOCOOHOCTH KJIETOYHOM

IJIa3MOJIN3 U
JIeII1a3MOJIU3 B
KJIETKE

Jloka3aTh
3aBUCUMOCTh
Typropa ot
WHTEHCUBHOCTH
OCMOTHYECKHUX IIPO-
L[ECCOB

BbIssICHUTE pOJIb
KYTHKYJIbI U IPOOKH
B 3aILIUTE OT

pata, o0paboTka peakTHBaMHU,
paboTa ¢ MUKPOCKOIIOM

T'oToBsT mpenapatel, U3MEPSIOT
00BEKTHI, pabOTAIOT C JATYUKOM,
00pabaThIBalOT pe3yIbTaThl
OTIBITa

ColupatoT yCTaHOBKY ISt
OTIbITa, PabOTAIOT C JATYUKOM,
00pabaThIBatOT pe3yinbTaThl
OTIBITA

JUTSI IpenapyupOBaHUs
JlaTumk BIaXXHOCTH
BO31yXa




MeMOpaHbI U KJIIETOYHOU

HCIIapCHHUA BOOBI C

000J1I04KN» IIOBEPXHOCTHU
KOpHEH U KiIyOHen
dortocuHTE3 Ypoxk No 2 «I"a3oBble 3¢ dek- | ozazars Habmronarot neMoHCTamoH JaTuuku kuciopoza,
Thbl (POTOCHHTE32» BbIJIEJIEHUE HBIH OIIBIT, 3apPUCOBBIBAIOT pH
JlaboparopHnas pabota 8. KHCII0pOJia U CXEMY YCTaHOBKH, (PUKCUPYIOT
«Ornpenenenue HOTJIOILEHHUE XOJ] U PE3YJIbTaThl OIbITA.
MHTEHCUBHOCTH Ipoliecca YIIIEKUCITOro rasa CoOuparoT ycTaHOBKY AJIst
(uKcanMy yrileKucioro raza | npu GOTOCHHTESE. OIIBITA, U3MEPSIOT MOKA3aTeNN
KJIETKaMU BOJIOPOCIIH BrisBuTh nponecc cpenbl, GUKCUPYIOT U
XJIOPEJIIIb» bukcanun aHAJIM3UPYIOT PE3YyJIbTATHI
YIJIEKHCIIOrO ra3a
BOJIHBIM PAaCTEHUEM
1o casury pH
DHepreTUyecKuii JlaGopatopHnas pabora 9. Jlokasatb CoOuparoT ycTaHOBKY, JlaTumnk Temmeparypsl,

0OMEH B KJIETKE

«Bblaenenue yriekuciaoro
rasa v TerioThl

YIUJICKUCIIOro ra3a u
TCIUIOTHI ITPHU

paboTaroT C TaTYUKAMH,
00pabaThIBatOT pe3yiabTaThl

pH

JPOKKEBBIMH KJIETKAMH IIPH | CIIUPTOBOM OTIbITa
OpOXKEHUN» OpOKECHUH

Crpoenue u Jlaboparopnas padota 10. Onucatb [IpuroraBnuBaroT BpeMEHHbIE Muxkpockor, Habop

byHKINN «[ToBeneHne XpoMOCOM NIpU | U3MEHEHUS MHUKpOIpenapaTsl, U3y4aloT UX | MUKpOIpenapaTos,

KIJIETOYHOTO S7pa. | MUTOTHYECKOM JICJICHUH B XPOMOCOMHOTO IOJT MEKPOCKOTIOM, Habop A

Murto3. Meiio3 KJIETKaX pacTeHUI» anmapara npu 00pabaThIBatOT Pe3yIbTAThI IpenapupoBaHus

JlabopaTtopHnas padorta 11.
«IToBenenune XxpoMocoM npu
MEHOTHYECKOM JICJICHHUH B
KJIETKaX pacTEHUN»

MHUTO3€E U MeH03e

HAOO IeHUI

3aKOHOMEPHOCTH
HaCJIEICTBEHHOCTH.
[IepBb1it 1 BTOpOH
3aKOHBI MeHens

JlabopaTtopHas pabora 12
«BHemHee cTpoeHue 1mo-
JIMTCHHBIX XpOMOCOM KOMa-
POB-3BOHIIOB»
JlabopaTtopHnas pabora 13
«Onpenenenue reHOTHIIA

Hayunrtsca
pacrno3HaBaTh
(dheHoTuIMYeCcKre
MPU3HAKYU Ha
HaTypaJIbHbIX
npenaparax u

[IpuroraBnuBarOT BpEMEHHBIE
MUKpPOTIpEnapaThl, U3y4aroT UX
T0JT MUKPOCKOIIOM,
00pabaThIBaOT pPe3yIbTaThI
HaOJIIO e HUIT

W3y4aroT mog MUKpOCKOTIOM

Muxkpockor, Habop
JUI IpenapupoOBaHUs




MJI0ZI0BOYM MYILIKH
Ipo30(uITE IO (PEHOTHITY

OTIpEeNIeNSITh
BO3MOJKHBIE
T'CHOTHITBI
OpraHu3Ma 10 €ro
dbeHoTumny

MTOCTOSTHHBIE MUKPOITPETIapaThl,
paboTaroT ¢ U300paKeHUIMH,
00pabaThIBaIOT PE3yJIbTATHI
HaOIroAeHN I




BBenenune — 1u.
P.1. IlpuknanHele HanpaBiieHUs] U3YyYE€HUS HACIIEICTBEHHOCTH U U3MEHUYMBOCTH— 6 4.
P.2. Dxonornyeckue 3akoHoMepHOCTU— 11 u.
P.3. Mukpo- u MakposBOIIOIHUSA— 7 Y.

P.4. IlpoucxoxaeHue 1 UICTOPUIECKOE pa3BUTHE KU3HHU Ha 3emiie. AHTpornorenes. MecTo yenoBeka B buocdepe- 8 1
O6o006uenue — 1 4.

TemaTnueckoe rmanupoBanue B 11 kimacce

No | Tema Coneprxanue LeneBas ycranoBka | Konnu | OcHOBHBIE BUIBI iedaTenbHOCTH | Mcnonb3oBanue
/ ypoka €CTBO | OOydJarommxcs Ha o0opynoBaHus
i YacoOB | YPOKE/BHEYPOUHOM 3aHSTHH
1 | Honynsuus — JlaboparopHnas padota 1 OnBITHBIM ITyTEM 2 Pa6ora c 6nankamuy, biank yuera ckopoctu
Hajopranu3MeHHas | «OnpeaeneHue HOpMbl peak- | BBISIBUTH HOPMY BBINIOJIHEHHE JIEHCTBUI HA MIPOU3BOJIBLHOM peak-
JKUBasl CUCTEMA. LIMY NpU3HaKa Ha IpUMepe peaxkiuu npru3HaKa BpEMsl, pacueThl Ha LIUHU, CEKYHIOMEP
®dopma CKOPOCTH MPOU3BOJIBHBIX Paccuurath yactory KAJIbKYJISITOPE
CYILLECTBOBaHUS JBUKEHUID BCTE€YAEMOCTH
BHJIA JlaGopaTtopHnast pabota 2 ajienen u
«Pacuet yacToThl TE€HOTHUIIOB
BCTPEYAEMOCTH aJIENIEN U HOMYJISILIUN
T€HOTHUIIOB B MOMYJISLIAN
2 [HevnictBue Ypok No 3 «Onpenenenue BoisiBUTH 1 CoOuparoT ycTaHOBKY, JlaT4MKU KUCIIOPOJa,
9KOJIOTHYECKUX CHUJIBI BO3/IEUCTBUSA buznyecKux paboTaroT ¢ aTYNKaMH, pH, x10pua-noHoB,
(bakTOpOoB Ha HKOJIOTHYECKUX (HaKTOPOB» MEXaHMU3M IpaBHiIa 00pabaTbIBatOT Pe3yIbTAThI OCBEILLIEHHOCTH, TEM-
OpraHu3M JlaGopaTtopHas pabota 4 Annena OTIBITA nepaTyphl,
«JlokazarenbCTBO BrrsiButs HabmroaroT 16eMOHCTAIIMOHHBIN | OTHOCUTENBHOM
($u3nYECKOro MexaHmu3ma buznyecKnx OTIBIT, 3aPHUCOBBIBAIOT CXEMY BJIQ)KHOCTH
npaBuia AJieHay MEXaHMU3M MpaBUia YCTAHOBKH, (PUKCUPYIOT XOJI U
JlaGopaTtopHnast pabota 5 beprmana pe3yIbTaThI OMBITA

«/lokazarenctBo puzuye-
CKOT0 MeXaHH3Ma MpaBuiia




beprmanay»

Arposkocuctemsl | JlabopatopHast pabota 6 Ornpenenursb Cobuparor yCTaHOBKY, JlaTunk HUTpaAT-MOHOB

«OueHKa coiepykaHus coJiepKaHue paboTaroT ¢ 1aTYNKaMH,

HUTPATOB B PACTHUAX HUTPATOB B 00pabaThIBaIOT Pe3yabTAThI

IPOAYKTaX MUTAHUS OIlbITa

Buocdepa — VYpok No 5 «llaparkoBbIi Jloka3aTs CBsI3b Habmrogarot neMoHCTpauoH- JaT4yuku kuciopoza,
rio0anbHas 3¢ ¢exT u rnodaabHOE HapHUKOBOI'O HBI OIIBIT, 3apPUCOBBIBAIOT pH Jatuux
IKOJIOTHYECKAs HOTEIJICHUE addexTa ¢ CXEMY YCTaHOBKH, (QUKCUPYIOT | TeMIepaTypsl
cucreMa r1100aJIbHBIM XOJ] U PE3YJIbTaThl OIbITA.

HNOTCIIIICHUEM
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