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Ieas v 3agaun
* peanu3alysi OCHOBHBIX 00I11€00pa30BaTENIbHBIX MPOIPAaMM I10 YU€OHBIM MpeIMeTaM
€CTECTBEHHO-HAyYHOW HAIPaBJICHHOCTH, B TOM YHUCIIE B PAMKaX BHEYPOUHOU JAEATEIbHOCTH
00yYaroIIMXCs;
* pa3paboTKa U peann3anus pasHOYPOBHEBBIX JIOMOJHUTEIBHBIX 00I1e00pa30BaTENbHBIX
MIPOrpamMM €CTECTBEHHO-HAYYHOW HAIPABICHHOCTH, & TAK)KE MHBIX MPOrPaMM, B TOM YHCIIE B
KaHUKYJISIPHBIN TIEPUOT;
* BOBJICUCHHE YUAILIUXCS M TIEIarOTMYECKUX paOOTHUKOB B MPOEKTHYIO JEATEIBHOCTD;
* OpraHu3anys BHEYYeOHOH e TeTHOCTH B KaHUKYJISIPHBIN IEPUOT, pa3pad0TKa U peaTi3aliust
COOTBETCTBYIOIIUX 00pa30BaTENLHBIX MIPOrPaMM, B TOM YHCIIE JUIS JIarepei, OpraHn30BaHHBIX
00pazoBaTeNbHBIMU OPTaHU3AIMSIMA B KAHUKYJISIPHBINA TIEPUO/T;
* MTOBBIIICHUE MPO(HECCHOHATTFHOT'O MACTEPCTBA MEJarOTHIeCKUX PaOOTHUKOB IIEHTPA,
peann3yronrX OCHOBHBIE U IOTIOJIHUTEIbHBIE 0011Ie00pa3oBarTenbHble mporpaMMbl. Co3nanne
ueHTpa «Touka pocTa» mpeanoaaraet pa3BuTHe 00pa3oBaTEIbHON HHPPACTPYKTYPbI
0011e00pa3oBaTeIbHON OpraHU3aIllK, B TOM YKCJIE OCHAIleHUE 001eo0pa3oBaTeIbHOM
OpraHM3aIIH:
* 000pyIOBaHUEM, CPEICTBAMH OOYyUEHUS U BOCITUTAHUS ISl H3yUCHHUS (B TOM YHCIIe
AKCTIEPUMEHTAIBHOTO) TPEIMETOB, KyPCOB, TUCITUILTHH (MOIyJIei) €CTECTBEHHO-HAYYHON
HaNPaBJICHHOCTH TIPH pealn3allii OCHOBHBIX 00IIe00pa30BaTeIbHBIX TPOTPaMM U
JOTIOJTHUTEIBHBIX 00I1e00pa30BaTEBHBIX MPOTPAaMM, B TOM YHCJIE JUIS PACIIHPEHHUS CO-
Jep>KaHus Y4eOHBIX TTpeaMeTOB «Du3nKay, « XuMus», «bromorusy;
* 000pyIOBaHNEM, CPEICTBAMH 00YUYCHHS ¥ BOCIIUTAHHMS TSl pEeaTN3aIliH TPOTpaMM
JOTIOJTHUTEIHHOTO 00pa30BaHMS €CTECTBEHHO-HAYYHOW HANIPaBICHHOCTEH;
* KOMITBIOTEPHBIM U UHBIM 000PYIOBAHUEM.

Konnenmus coppemeHHOro 00pa3zoBaHus MOAPa3yMEBAET, UTO B yUEOHOM 3KCIIEPUMEHTE
BEIYIIYIO POJIb TOJIKEH 3aHITh CaMOCTOSATEIbHBIN HCCIEA0BATENbCKUI YUeHUUECKUN
skcniepuMeHT. CoBpeMeHHbIE SKCIIEPUMEHTAIbHbIE UCCIIeI0BAaHUS IO OMOJIOTHU YXKE TPYIHO
MpeICTaBUTh 0€3 UCIOIb30BaHMsI HE TOJBKO aHAJIOTOBBIX, HO ¥ IU(PPOBBIX U3MEPUTETBHBIX
npudopoB. B @enepanbHoM rocyaapcTBeHHOM oOpazoBaTenbHOoM ctanaapte (OI'OC)
MPOIKCAHO, YTO OJJHUM U3 YHUBEPCAIbHBIX YUEOHBIX NEHCTBUMN, MPHUOOPETAEMBIX YUAIIUMUCS
JOJDKHO CTaTh YMEHHUE «IIPOBEICHUS OMBITOB, MPOCTHIX SKCIIEPUMEHTAIBHBIX UCCIIEI0OBAHUN,
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI C MCIOJIb30BaHUEM aHAJIOTOBBIX M LIU(PPOBBIX
W3MEPUTENbHBIX TPU-00POB». YUeOHBINH SKCIIEPUMEHT MO0 OMOJIOTUH, POBOIUMBINA Ha
TpaaAuLMOHHOM 000pyAOBaHUH, O6e3 MpUMEHEeHHs IU(POBBIX J1A00OPATOPHIL, HE MOKET
MI03BOJIUTH B MOJHOW MEpE PELIUTh BCE 337a4l B COBPEMEHHOM IIKOJIE. DTO CBA3aHO C PAJIOM
MIPUYUH:

* TPAJAMLIMOHHOE IKOJIbHOE 000pyA0BaHUE U3-32 OTPAaHUYCHHUSI TEXHUYECKUX BOZMOXKHOCTEH HE
MO3BOJISIET TPOBOJAUTH MHOTHE KOJIMYECTBEHHBIE UCCIIEI0OBAHUS;

* JUIMTETLHOCTh IPOBECHHS OMOIOTHYECKIX UCCIIEIOBAHUN HE BCeria

* COTJIaCYeTCs C [UIMTEIbHOCTHIO YUEOHBIX 3aHITHIA;

* BO3MOKHOCTb IIPOBEJICHHSI MHOTUX HUCCIIEIOBAaHUI OTpaHNYMBAETCS TPEOOBAHUSIMHU TEX-HUKU
6e3omacHoctu u ap. Lludposas nadbopaTtopus MOTHOCTHIO MEHSET METOJUKY M COACPIKAHHE
AKCMIEPUMEHTAJILHON IeSITENFHOCTH U PEIIaeT BhIlIeNepedrcieHHbIe TpoonemMbl. [npokwii
CHEKTp JAaTUYUKOB MO3BOJISIOT YYAIIUMCSl 3HAKOMUTHCS € TTapaMeTpaMu OMOJIOTHIECKOTO
AKCMIEPUMEHTA HE TOJIPKO Ha Ka4eCTBEHHOM, HO U Ha KoJnuecTBeHHOM ypoBHe. [{udposas
naboparopus MO3BOJSET BECTU JITUTENBHBIN SKCTIEPUMEHT J1a)K€ B OTCYTCTBUU
AKCIIEPUMEHTATOPA, a YACTOTA UX U3MEPEHUI HEMOABIACTHA YE€JI0OBEYECKOMY BOCTIpUATHIO. B
nporecce GOPMUPOBAHUS IKCIIEPUMEHTATBHBIX YMEHUH YISCHUK 00y4YaeTcs MpeaCTaBIsuTh



nHpopManuo 00 UCCIeIOBAaHUN B YETHIPEX BUAX:
* B BepOAITbHOM: ONUCHIBATH IKCIIEPUMEHT, CO3/IaBaTh CIOBECHYIO MOJICIh SKCIIEPUMEHTA,
(uKCHpPOBAaTh BHUMAHHUE HA U3MEPSICMbBIX BEIMYMHAX, TEPMUHOJIOTUH;
* B Ta0JIMYHOM: 3aIOJTHSTH TaOJMUIIBI JAHHBIX, JIGKAIIUX B OCHOBE MTOCTPOCHUS TpaduKoB (TIipu
3TOM y YYaIlUXCsl BO3HUKACT MEPBUIHOE TIPEJCTABIICHNE O MACIITa0aX BEJUIHH);
* B rpa)iuecKOM: CTPOUTH I'paUKH 110 TAOJIMIHBIM TAHHBIM, YTO JaéT BO3MOXKHOCTh IEepPe-X0/1a
K BBIJIBMDKCHHIO TUIIOTE3 O XapaKTepe 3aBUCHMOCTH MEXKTy BETUIHMHAMU (TIPU ITOM yUUTENb
MMOKA3bIBACT MPEUMYIIESCTBO B BU3YATH3AIMH 3aBUCUMOCTEH MEX Ty BEIIMUYNHA-MH, HATTISAHOCTh
Y MHOTOMEPHOCTH); B BUJIC MATEMATUICCKIX YPAaBHEHUH: JaBaTh MaTEMaTHIECKOE OIMCAHUE
B3aHMOCBSI3H BEIMYNH, MAaTEMATHYECKOE 0000IIEHHE.
* (hopmupoBaHUE HCCIICTOBATEILCKIX YMEHHUN YUAIIUXCsI, KOTOPBIC BBIPAXKAIOTCS B CIICTYFOIIHX
JIEHCTBUAX:

1. onpenenenuie mpoOIEMBI;

2. IOCTaHOBKA MCCIEA0BATEIBLCKON 3aa4n
. TUTAHUPOBAHUE PEIICHUS 3a1a4H,
. IOCTPOEHUE MOJIENIEH;
. BBIIBUKEHHE THIIOTES;
. OKCTIEpUMEHTAJIbHAS POBEPKA THITOTE3;
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. AHaJIN3 JaHHBIX 3KCIICPUMCHTOB UJINU H&6HIOJI€HHIZ;

oo

. (hopmynupoBaHue BBIBOJIOB.

B ocHOBYy 00pa3oBaTebHOM MPOTrpaMMBbl 3aJI0KEHO TPUMEHEHNE ITU(POBBIX JTA00paTOPHIA.
Temartuka npeanoKeHHbIX SKCIIEPUMEHTOB, KOJIMYECTBEHHBIX OIBITOB, COOTBETCTBYET
CTPYKType IpUMepHOI 00pa30BaTEIbHON MPOrpaMMbl IO OMOJIOTHH, COACPKAHUIO
denepanbHOTO TOCYAapCTBEHHOTO 00pazoBaTenbHOro cranaapta (PI'OC) ocHOBHOTO 00111er0
oOpa3oBaHUsI.

Ha 6a3e nentpa «Touka pocta» obecriednBaeTCs peain3alus 00pa3oBaTeIbHBIX TPOrPaMM
€CTECTBEHHO-HAYYHON U TEXHOJIOTUYECKOW HAPaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU
¢ TpeOOBaHUAMHU 3aKOHOAATEILCTBA B cpepe 00pa3oBaHUs U ¢ yUETOM PEKOMEHIallui
®denepanibHOTO orneparopa yuebHoro npeameta «buonorus». O0pa3oBarenpHas mporpaMmma
MO3BOJISIET MHTETPUPOBATH peaan3yeMble 371eCh MOAX0/Ibl, CTPYKTYPY U COAEpKaHUE MPU
opranuzanuu ooy4yenus Ouonoruu B 5S—11 kiaccax, BEICTpOSH-HOM Ha 0aze Jr00ro u3
JOCTYMHBIX yueOHO-MeToanueckux komiuiekcoB (YMK).Mcnons3oBanue 000pynoBaHus LIEHTpa
«Touka pocta» npu peanuzanuu nanHoi OIl mo3BomsieT co3naTk yCIoBuUs:

* ISl pAaCIIUPEHHS COAEPIKAHMSI ITKOJILHOTO OMOJIOTHYEeCKOro 00pa3oBaHus;
* JUTSI IOBBILICHUS TTO3HABATEIILHOM AKTUBHOCTH 00YYAIOIINUXCS B €CTECTBEHHO-HAYYHOM
obacTu;
* JUTsl pa3BUTHS JJMYHOCTU peOeHKa B mpoliecce 00ydeHus: OUOIOTHH, €ro ClIoCOOHOCTEH,
(hopMUPOBaHUS U YAOBIETBOPEHHUSI COITMAIEHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;
* U1t pabOTHI C OJApEHHBIMH IIKOJILHUKAMU, OPTaHU3AIMH UX Pa3BUTHUS B PA3IIMUHBIX 007acTIX
00pa3oBaTenbHOM, TBOPUECKO AesTenbHOCTH. [Ipumenss mudpoBbie 1ad0paTopun Ha ypOKax
OMOJIOTHH, YYaIIUECs CMOTYT BBIMIOJTHUTH MHOKECTBO JIA0OPATOPHBIX PabOT M IKCIIEPUMEHTOB
110 IPOrpaMMe OCHOBHOM IIKOJIBI.

buousorus pacrenuii: Jlpixanue nucteeB. Jlpixanue kopHeu. llornonienrne Boapl KOpHAMU
pactenuii. KopneBoe naBnenue. Mcnapenue Bojbl pacteHusasmMu. @orocuntes. JlpixaHue ceMsiH.
YcnoBus npopactanus ceMsH. Ternonto0nuBbIe U XOJIOAOCTOUKIE PACTCHHUS.

3o00J10rus: M3yueHue 0JTHOKIETOUYHBIX )KUBOTHBIX. MI3yueHne BHEUTHErO CTPOEHUS



JI0KJIEBOTO YepBsi, HAOIIOICHHE 32 €T0 NEPEABIKEHHEM U PEaKIMsIMUA Ha BHEITHHUE
pasapaxeHnus. M3ydyeHue cTpoeHMsI MOJUTIOCKOB 110 BJIaXKHBIM IIpenapaTtam. M3yueHue
MHOT000pa3us WICHUCTOHOTHX 10 KOJUIEKIUAM. M3yduenne cTpoeHus ppo o BIaXKHBIM
npemnaparam. Mzydenue ctpoenus ntull. M3ydeHne cTpoeHust MIIEKOIHUTAIOUINX 110 BIKHBIM
npemnaparam. Bognblie UBOTHBIE. TEMIOKPOBHBIE U XOJIOAHOKPOBHBIC )KUBOTHBIC

YesioBek u ero 310poBbe: M3yuenne kpoBooOpamenus. Peakius CCC Ha 103UpOBaHHYIO
Harpy3Ky. 3aBUCUMOCTb MEX/1y Harpy3Koil 1 YpOBHEM PHEPreTUUEcKOoro oomeHa. ['azoooMeH B
nérkux. Mexanusm nérouynoro apixanusi. Peakuus JIC Ha ¢pusudeckyro Harpy3Ky. JKusHeHHas
€MKOCTB JIETKUX. BrienuTenpHast, pIXaTebHas i TEPMOPETYIATOpHAs (PYHKITUS KOXKH.
JleiictBue hepMeHTOB Ha CyOCTpaT Ha mpuMepe Katanasbl. [IpucnocoO6ieHHOCTh OPraHu3MOB K
cpene oouTaHus.

Oo6mas ouosiorus: /leiictBue pepmeHTOB Ha cyOcTpar Ha mpuMepe Karaiasbl. Paznoxkenue
H202. Bausnue pH cpenpl Ha akTHUBHOCTH (pepMeHTOB. PaKTOphI, BIUSIOLINE Ha CKOPOCTh
nporuecca porocuHTesa. M3yueHune KIeTok U TKaHel pacTeHU U )KUBOTHBIX Ha TOTOBBIX
MUKpOIIpernapaTax U ux OIicaHue. BrIsBIeHNE H3MEHYMBOCTH Y OPraHU3MOB. BrisBiieHne
MPUCTIOCOOIEHUH Y OPraHu3MOB K cpejie 0OuTaHusl (Ha KOHKPETHBIX MPUMepax).

B obpa3zoBarenbHOi mporpamme 10-11 kaccoB peCTaBICHBI CIEAYIONTUE Pa3/ICIThI:

1. Knetka

2. Pa3MHOXEHHE U pa3BUTHE OPTaHU3MOB

3. OCHOBBI TEHETHKH H CEIICKIHN

4, Bun

5. DKOCUCTEMBI

bronornueckoe HaOIIOCHUE U SKCTIEPUMEHT MTPOBOIATCA B (popme 1abopaTopHBIX paboT
U IeMOHCTpalui. JleMOHCTpallMOHHBIN SKCIEPUMEHT IPOBOIUTCS B CICAYIOIIMUX CIyYasX: a)
UMeEIoIIeecs B HATMYUH KOJIMYECTBO MPHOOPOB U U(PPOBBIX JATYMKOB HE TIO3BOJISIET
OpraHu30BaTh MHAMBUAYAJIbHYIO, HAPHYIO WIK IPYIIIOBYIO JaOOpaTOpHYIO paboTy; 0)
HKCIEPUMEHT UMEET HEOOIbILYIO TPOJOKUTENBHOCTD U CII0KHOCTh U BXOAUT B CTPYKTYPY

ypoKa.

Oco0eHHOCTH cOJep:KaHUsl CTPYKTYPHBIX KOMIIOHEHTOB pado4eil mporpaMMsl 10
Omosiorum B 5—9 ki1accax ¢ HCIOJIb30BaHNEM 000pyA0oBaHus HeHTpa « Touka pocTa»

Ilnannpyemble pe3y/ibTaThbl 00y4eHus o Kypcey «buoJsiorus . 5—9 kiace» .
[IpeameTHbI€e pe3ynbTaThl:

1) bopmupoBaHKEe IEHHOCTHOIO OTHOIICHHS K )KUBOM MPHUPOJIE, K COOCTBEHHOMY
OpraHu3My; MOHUMaHHE PO OHOJIOTUH B (POPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOU
KapTUHBI MUDA;

2) yMEHHE MPUMEHSTh CUCTEMY OMOJIOTHUECKUX 3HAHHIN: PACKPIBATH CYIHOCTH KHUBOTO,
Ha3bIBaTh OTINYHS KUBOTO OT HEKUBOTO, IEPEUNUCIIATH OCHOBHBIE 3aKOHOMEPHOCTH
opranu3zaiuu, (yHKIMOHUPOBAHUS OOBEKTOB, SIBICHUH, IPOLIECCOB KUBON MPUPOJIBL,
9BOJIFOLIMOHHOTIO Pa3BUTUSI OPraHUUYECKOT0 MHUPA B €r0 €AMHCTBE C HEXUBOU TPUPOIOH;
c(OpMHPOBAHHOCTH MPEACTABICHUI O COBPEMEHHON TEOPUH 3BOJIIOLIUU U OCHOBHBIX
CBUJETEIBCTBAX IBOJIIOLNY;

3) BIaieHHe OCHOBAMH MOHSATUHHOTO ariapara i Hay49HOTO Si3bIKa OMOJIOTHH:
HCIIOJIb30BAHNE U3YUEHHBIX TEPMUHOB, IOHITUH, TEOPUH, 3aKOHOB U 3aKOHOMEPHOCTEN JUIst
00BbsICHEHUS Ha0JIF0JaeMbIX OMOJIOTHYECKUX OOBEKTOB, SIBICHUN U MPOLIECCOB;



4) noHUMaHKEe CIIOCOOO0B MOJyUeHHs OMOIOTMYCCKUX 3HAHHI; HAJIMYUE OIbITa
WCIOJIb30BAHUS METOJIOB OMOJIOTHH C IETBI0 H3YUCHHSI )KUBBIX 00BEKTOB, OMOJOTHIECKIX
SIBIICHUH M ITPOLIECCOB: HAOIIOCHNE, ONIICAHUE, IPOBEICHNE HECIOKHBIX OMOIOTHUECKIX
OTIBITOB U YKCTIEPUMEHTOB, B TOM YHUCJIE C HUCIIOJIb30BAHUEM aHATIOTOBBIX U IIU(PPOBBIX TPHUOOPOB
Y UHCTPYMCHTOB;

5) yMeHHe XapaKTepU30BaTh OCHOBHBIC IPYIIITbI OPIaHU3MOB B CHCTEME OPraHUYECKOTO
Mupa (B TOM YUCIIC BUPYCHI, OAaKTEPHH, PACTEHUs, TPUOBI, )KUBOTHBIE): CTPOCHHUE, IPOIIECCHI
KU3HEJCATCILHOCTH, UX IIPOUCXOXKICHNE, 3HAUCHNE B IPUPOJIC U JKU3HH YCIIOBEKA;

6) yMeHue OOBSICHATH MOJIOKECHUE YEJIOBEKa B CHCTEME OPraHMYECKOTr0 MUpPA, €ro
MIPOUCXOXKCHHE, CXOACTBA U OTJIMYHS YeJIOBEKA OT )KUBOTHBIX, XapaKTePU30BaTh CTPOCHUE H
MPOIIECCHI KU3HEAEATEIILHOCTH OpraHi3Ma YellOBeKa, €ro MPUCIIOCOOIEHHOCTh K Pa3InIHBIM
9KOJIOTMYECKUM (haKTOpaM;

7) yMEHHE OMUCHIBATH KJIETKH, TKAHU, OPTaHbl, CACTEMBI OPraHOB U XapaKTePU30BaTh
BOKHEHTIIHE OMOJIOTUYECKHE MTPOIIECCHl B OPraHU3Max PacTCHHM, )KUBOTHBIX U YEJIOBEKA,;

8) chopMHPOBAaHHOCTH MPEIICTABICHUIT O B3aMMOCBSI3U HACIICIOBAHHUS TOTOMCTBOM
MPU3HAKOB OT POJAMTEILCKUX (POPM C OpraHHU3aIiel KICTKH, HATHIHEM B HEH XpOMOCOM Kak
HOCHUTEJIeH HaCJIeICTBeHHON HH(opMaIuu, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACIEIOBaHUS
MIPU3HAKOB;

9) chopMHUPOBAHHOCTH MPEICTABICHUIT 00 OCHOBHBIX (PAKTOpaX OKPY’KAFOIICH CPEeIbl, HX
POJIH B KU3HENEATSIHHOCTH U BOJIOIIH OPTaHU3MOB; IPENICTaBICHIE 00 aHTPOIIOTEHHOM
(dakrope;

10) copMHUpOBaHHOCTH MPEACTABICHUI 00 SKOCHCTEMaX U 3HAYCHUH OHOpa3HO00pas3us; O
rJ100aJTBHBIX AKOJIOTUYECKUX MPOOIIeMax, CTOSIINX Mepe YEIOBEYECTBOM U Coco0ax ux
MIPEOI0JICHUS;

11) ymenwue pemiath yueOHbIC 3aa9l OHOJOTMUECKOTO COCPKAHHMS, B TOM YKCJIIE
BBISIBIISITH PUYMHHO-CIICCTBEHHbIE CBSI3U, IPOBOJUTH PACUEThI, IeJIaTh BHIBObI HA OCHOBAHUHU
MOJIy4YE€HHBIX PE3yJIbTaTOB;

12) ymeHue co3aBaTh ¥ IPUMEHSTH CIIOBECHBIC U rpaudecKue MOJICIH 1Sl OObSICHEHHS
CTPOCHHS KUBBIX CUCTEM, SIBJICHUHN U MPOLIECCOB KMBOU MPUPOJIBI;

13) moHnMaHue BKJIa/Ia POCCUUCKUX M 3apyOe)KHBIX yUEHBIX B Pa3BUTHE OUOJOTUYECKUX
HayK;

14) BnageHre HaBBIKAMU pabOTHI ¢ HHPOPMAaLUEH OHOIOTHYECKOrO COAEPKAHNS,
MIpeJICTaBJICHHON B pa3HOU dopMme (B BUE TEKCTa, TAOIMYHBIX JaHHBIX, CXeM, TPa(pHKOB,
ayarpamm, Mojenei, n300paskeHui ), KpUTHYECKOT0 aHAIM3a HH(POpPMAIIK U OLIEHKH €e
JIOCTOBEPHOCTH;

15) yMeHue IaHupOBaTh 0] PYKOBOJCTBOM HACTABHUKA M ITPOBOAUTH yUeOHOE
WCCIIeIOBaHKE WU MPOESKTHYIO paboTy B 00acTu OMOIOTUH; C YYETOM HaMEUEHHOM LEeH
dbopMynupoBath npodiaeMy, THIOTe3Y, CTABUTh 337a4H, BRIOUPATDH aIeKBATHBIE METOBI ISl KX
petieHus, (GOpMyIUPOBATh BEIBOBI; IMyOIUYHO MPEACTABNIATH MOTYYSHHbBIE PE3yIbTaThI,

16) yMeHHe HHTErPHUPOBATH OMOJIOTHUYECKHE 3HAHUS CO 3HAHUAMM JPYTUX YIEOHBIX
MIPEIMETOB;

17) copMHUPOBaHHOCTH OCHOB IKOJIOTHYECKOI IPaMOTHOCTH: OCO3HAHUE HEOOXOTUMOCTH
JEVCTBHI MO COXpaHEHUI0 OMOPa3HOO0pa3usl U OXpaHe MPUPOIHBIX YKOCUCTEM, COXPAaHEHHIO U
YKPETUICHUIO 3/I0POBbS YEIIOBEKA; YMEHUE BEIOUPATH 11€TIEBbIe YCTAHOBKH B CBOUX JCHCTBUIX U
MOCTYIKAaX MO OTHOIICHUIO K KUBOH MPUPOJIE, CBOEMY 3I0POBBIO U 3/IOPOBBIO OKPYKAFOIIHNX



18) ymMeHue UCToIb30BaTh MPHOOPETCHHBIC 3HAHUS M HABBIKH IS 3I0POBOI0 00pasa
KHU3HH, COATAHCUPOBAHHOTO MUTAHUS U (PU3NIECKON aKTUBHOCTH; HETIPHITHE BPEIHBIX
IIPUBBIYCK U SaBHCHMOCTCﬁ; YMCHHC HpOTI/IBOI[ef/'ICTBOBaTB JOKCHAYYHBIM MAHUITYJIAIWAM B
00JIaCTH 3/10pOBbS;

19) oBnasieHre IpUEMaMK OKa3aHUsI IEPBO MTOMOIIY YEIOBEKY, BhIpAIlUBAHUS
KYJbTYPHBIX PACTEHHH U yXOJa 3a JOMAIlHUMH )KUBOTHBIMHU.

IInanupyemsle pe3yJbTaThl 00yueHus no kypey «buosaorus . 10—11 kiaace»
OcBoenue yueOHoTO0 nipemeta «buosnorus» Ha ypoBHE cpeaHero ooiero 00pa3oBaHus J0LKHO
o0ecrieunBaTh JOCTUKEHUE CAEAYIOLUIUX TPEIMETHBIX, METANPEAMETHBIX U JINYHOCTHBIX
00pa30BaTeNbHBIX PE3yJIbTATOB.

IIpenmeTHble pe3yabTaThl

[IpenmMeTHbIe pe3yapTaThl 00yueHUs: OMOJIOTUH AOKHBI 00€CIeurBaTh:

* (popmHpoBaHUE IIEHHOCTHOTO OTHOLIEHUS K )KMBOU MPHUPOJIE, K COOCTBEHHOMY OpPraHU3MY;
MMOHUMAaHHE POJIU OUOJIOTUH B (POPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHOW KapTUHBI
MUDA;

* YMEHHUE MPUMEHSTh CUCTEMY OMOJIOrMUECKUX 3HAHUM: PaCKPbIBAaTh CYIIHOCTH KHUBOTO,
Ha3bIBaTh OTIUYUS KUBOTO OT HEKHUBOTO, IEPEUUCIATH OCHOBHBIE 3aKOHOMEPHOCTH
opranusanuu, QyHKIHOHUPOBAHUS OOBEKTOB, SBJICHUI, TPOLIECCOB KUBOM MPUPOIDI,
3BOJIIOIIMOHHOTO Pa3BUTHS OPraHUYECKOTO MHUPa B €T0 €JMHCTBE C HEKUBOM MPUPOJION;

* ¢(hOpMHUPOBAHHOCTb MIPEICTABICHUN O COBPEMEHHON TEOPUH 3BOJIIOLIUN U OCHOBHBIX
CBHU/IETENILCTBAX HBOJIOLMH;

* BJIaJICHUE OCHOBaMHM MOHATUIHOTO anmnapaTa 1 Hay4yHOIo si3bIKa OMOJIOTHHU: UCIIOJIb30BaHHE
W3YyYEHHBIX TEPMUHOB, IOHATHH, TEOPHIA, 3aKOHOB M 3aKOHOMEPHOCTEN AJIs1 OObACHEHMSI
Ha0II0AaeMBbIX OMOJIOTHYECKUX OOBEKTOB, SIBICHUH U IIPOIIECCOB;

* IOHUMaHUEe CII0CO00B MOJIYUYEHHs ONOJIOTHYECKUX 3HAHUI; HAJIMYKE OIbITa UCII0JIb30BaHUS
METOJIOB OMOJIOTHH C LIEJIBIO N3YUYEHUS )KUBBIX OOBEKTOB, OMOIOTNYECKUX SIBICHUN U
IIPOLIECCOB: HAOIO/ICHHUE, ONUCaHKE, IPOBEJCHUE HECTIOKHBIX OMOJIOIMYECKHUX OIBITOB U
HKCIEPUMEHTOB, B TOM YHCIIE C UCIOIb30BAHUEM aHAJIOTOBBIX U LIU(POBBIX MPUOOPOB U
MHCTPYMEHTOB;

* YMEHHE XapaKTepPU30BaTh OCHOBHBIE IPYIIIbI OPraHM3MOB B CUCTEME OPTaHUYECKOro Mupa (B
TOM YHCJIE BUPYChI, OAKTEPUH, PACTEHUS, TPUOBI, )KUBOTHBIE): CTPOEHUE, IIPOLIECCHI
KHU3HEIEATEIbHOCTH, UX IPOUCXOXKICHHE, 3HAaUEHHE B IIPUPO/IE U KHU3HH YETIOBEKa;

* YMEHHE O0BACHATH [10JI0’KEHHE YEJIOBEKA B CHCTEME OPIaHUYECKOTO MUpa, €ro
IIPOUCXOKCHUE, CXOJICTBA U OTIMYUS YEJIOBEKA OT )KUBOTHBIX, XapaKTE€pPU30BaTh CTPOCHHUE U
IIPOLIECCHI )KU3HEAEATEIbHOCTH OpraHn3Ma YelIOBEeKa, ero NPUCHOCOOIEHHOCTh K pa3IMyHbIM
HKOJIOTHUECKUM (PaKTOpaM;

* YMEHHUE UCII0JIb30BaTh IPHOOPETEHHbIE 3HAHUS U HABBIKYU JJISI 3/10pOBOr0 00pa3a )KHU3HH,
cOaaHCUPOBAHHOTO MUTAHUS U PU3NUECKON aKTUBHOCTH; HETPUATHE BPEIHBIX IPUBBIUEK U
3aBHCUMOCTEH; yMEHHE MPOTHUBOICHCTBOBATH JKEHAYYHBIM MAHUITYJISIUSIM B 00JIaCTH
3/10pOBbS;

* YMEHHUE ONHUCHIBATh KJIETKH, TKAHHU, OPTaHbl, CHCTEMbI OPraHOB U XapaKTepPH30BaTh BaKHEHIINE
OMOJIOTNYECKHE TPOIIECCHl B OpraHu3Max pacTeHHUH, )KUBOTHBIX M YEJIOBEKa;

* ¢(hOpMUPOBAHHOCTH MPEJICTABICHUN O B3aUMOCBSI3M HAcJIeI0OBaHUs TOTOMCTBOM IPU-3HAKOB
OT POAUTENBCKUX (POPM C OpraHu3anueit KIeTKU, HATMYUEM B HEell XpOMOCOM Kak HOCUTEIEH
HaclleICTBEHHON MH(pOpMaLu, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACIEOBAHUS PU3HAKOB;



* chopMHEpOBAHHOCTH TIPEICTaBICHHN 00 OCHOBHBIX (PAaKTOpPaX OKPYKAIOIICH CPEJIbl, UX POJIH B
KU3HEJCATSILHOCTH U HBOJIIOLUN OPTaHU3MOB; MPEJICTaBICHUE 00 aHTPOMOTeH-HOM (PaKTOpE;
* chopMHEpPOBAHHOCTH IPEJICTABICHUN 00 SKOCHCTEMAax M 3HAYeHUH OMOpa3HOOOpa3us; o
III00ATBHBIX YKOJOTHIECKUX TPOOIIeMaXx, CTOSIIUX TIEpe]] YeIIOBEYECTBOM U CIIOCO0aX UX
MIPEOJIONICHUS;
* YMEHHE periaTh y4eOHbIe 3a1a4 OMOJIOTHYECKOTO COIep KaHusl, B TOM YHCJIC BBISBIATD
MIPUYUHHO-CJICICTBEHHBIC CBSI3H, IIPOBOJIUTEH PACUCTHI, IEIaTh BHIBOJIBI HA OCHOBAHUHU
MOJTYYEHHBIX PE3YJIbTATOB;
* YMEHUE CO3/IaBaTh M MMPUMCHSTH CJIOBECHBIC U TpadUICeCKHE MOJICITH JUTsl OObSICHEHUS
CTPOCHMS JKUBBIX CUCTEM, SIBJICHUU ¥ MPOIIECCOB JKUBOU TPHPOJIBI;
* IOHUMAaHUE BKJIaJIa POCCHUCKHX U 3apyOeKHBIX YICHBIX B Pa3BUTHE OMOJIOTMYECKUX HAYK;
* BJIaJICHHE HaBbIKaMU pabOTHI ¢ MHPOpMaIHed OMOTOrHYeCKOr0 COIepKaHus, IPEICTaB-
JIEHHOU B pa3HOU GopMe (B BUIE TEKCTa, TAOTUYHBIX TaHHBIX, CXeM, TpauKOB, TMarpamm,
Mojieniel, n300paxeHuil), KpUTUYECKOT 0 aHaIu3a HHPOPMAIIMHU U OLIEHKHU €€ JOCTOBEPHOCTH;
* YMEHHE IJITAaHUPOBATh MO pYKOBOJCTBOM HAaCTaBHUKA U TPOBOJIUTH YU€OHOE UCCIIEOBAaHUE
WJTU TIPOCKTHYIO paboTy B 00acTu OMOJIOTHH; C YIETOM HAMEYSHHOU 11eTTu (hOpMYTUPOBAThH
po0JIeMy, THTIOTE3Y, CTABUTH 3a/1a4H, BRIOMPATh aJICKBATHBIE METOBI JUIS UX PEIICHUS,
(hopMyJIHPOBATh BBIBOJIBI; ITyOIIMYHO MPEICTABIATH MMOTYYCHHBIE Pe3yiIbTaThI;
* YMEHHUE HHTETPUPOBATH OMOJIOTMYECKHUE 3HAHUS CO 3HAHUSAMU JIPYTUX YUCOHBIX MPEIMETOB;
* cOpMUPOBAHHOCTH OCHOB YKOJIOTHYECKON TPaMOTHOCTH: OCO3HAHNE HEOOXOMMOCTH
JEHUCTBUI 1O COXpaHEHUIO0 OMOPa3HOOOPa3Us U OXpaHe MPUPOTHBIX YKOCUCTEM, COXPAHEHHUIO U
YKPEIJICHUIO 3/I0POBBS YEJIOBEKA; YMEHHE BRIOMPATH 11€JIEBBIC YCTAHOBKH B CBOMX JCHCTBUAX U
MOCTYTKAaX 0 OTHOIICHHIO K KUBOH MPHUPOJE, CBOEMY 3/I0POBHIO U 3/TOPOBBIO OKPYKAIOIIHX.
MeTanpeaMeTHble pe3yabTaThl

YHuBepcanbHbI€ TO3HABATENIbHBIE IEUCTBUS ba3oBbIe IOrMYECKUE IEUCTBUS:
* BBISIBJISITH M XapPaKTEPH30BATh CYIIECTBEHHBIC TPU3HAKH OMOJIOTHYECKUX OOBEKTOB (SIBJICHUN ),
* YCTaHaBJIMBAaTh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIUU OUOIOTHYECKUX OOBEKTOB,
OCHOBaHU I 0000IIEHUS U CPAaBHEHHUS, KPUTEPUH TTPOBOJUMOTO aHAIH3A;
* ¢ Y4ETOM IIPEITIOKEHHOM OMOJIOTHYECKOM 3a/1a4H BBISBIISATH 3aKOHOMEPHOCTH M POTHUBOPEUUS
B paccMaTpuBaeMbIX (akTax U HAOMIOJCHUSIX; MPeIaraTh KPUTEPUH IS BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;
* BBISBJIATH ACPUIIUTH HHPOPMALIUU, JAHHBIX, HEOOXOIUMBIX ISl pEIICHUS TTOCTaBICHHON
3a7a4H;
* BBISIBJIATH IPUYMHHO-CJIEICTBEHHBIE CBSI3H MPU U3YyUYEHUHN OMOJIOTUYECKUX SBJICHUN U
MIPOLIECCOB; JIeNaTh BHIBOJIBI C UCTIOJIB30BAHUEM JICAYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUCHUH,
YMO3aKIIOUYEeHUH TT0 aHATIOTUH, POPMYIHPOBATH TUTIOTE3bI O B3AUMOCBS3AX;
* CaMOCTOSITEIHbHO BBIOUPATh cIOCO0 pemieHus ydeOHoM Onomorunyeckoi 3agaun (CpaBHUBATD
HECKOJIbKO BapUAHTOB PEIlIEHHs, BHIOMpATh HanOoJee MOAXOAANIUN C yUETOM CaMOCTOSTENILHO
BBIZICTICHHBIX KPUTEPHUEB).
ba3oBble ucciienoBaTeIbCKHE JeiiCTBUA:
* HCIIOJIB30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKUI HHCTPYMEHT MTO3HAHUS,
* hopmynrpoBaTH BOMPOCH], GUKCUPYIOLIUE Pa3PhIB MEKY PEAbHBIM U KeaTEIbHBIM
COCTOSTHUEM CHUTYyalluH, 00BEKTa, U CAMOCTOSITENILHO YCTAHABIMBATH UCKOMOE U TAHHOE;

(hopMUpOBaTh TUMOTE3Y 00 UCTUHHOCTU COOCTBEHHBIX CYKJICHUHN U CYKICHUM APYTUX,
apryMEHTHPOBATh CBOIO MO3UINI0, MHCHHE;
* POBOJIUTH 110 CAMOCTOATEIHLHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECJIOKHBIN OMOIOTHYeCKUi



HKCIIEPUMEHT, HEOOJIBIIIOE UCCIECIOBAHNE 10 YCTAHOBICHUIO OCOOCHHOCTEH OHOIOrHYECKOT0
00BbEKTa U3yUeHUs], TPUUMHHO-CIICICTBEHHBIX CBS3EH M 3aBUCUMOCTEH OMOIOTMYECKIX
00BEKTOB MEXTY COOOM;
* OIICHUBATh MPUMEHUMOCTH U JIOCTOBEPHOCTh MH(POPMAIIUH, TOTYYSCHHOU B X0J1€
OMOJIOTUYECKOTO MCCIIEIOBAHMUS (SKCIIEPUMEHTA);
* CaMOCTOATENBHO (POPMYIIMPOBaTH 000OIICHNS U BBIBOBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIOIEHUS, OTIBITA, UCCIICAOBAHMS, BIAIETh MHCTPYMEHTAMH OLIEHKU JOCTOBEPHOCTH
TOJTYYEHHBIX BHIBOJIOB M 0000IIICHNUH;
* IPOTHO3UPOBATH BO3MOKHOE JaJIbHENIIIEEe pa3BUTHE OMOJIOTUYECKUX MTPOLIECCOB U UX
MOCTIE/ICTBHS B @HAJIOTUYHBIX MJTM CXO/IHBIX CHTYallUsX, @ TAK)KE BBIIBUTATH TPEATIONIOKEHHS 00
WX Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.
PaGora ¢ unpopmanueii:
* IPUMEHSTH Pa3IMYHBIE METOJIbI, HHCTPYMEHTHI M 3aIIPOCHI TIPH TIOUCKE U 0TOOpE
Onosorn4eckoit nHGHOpMaIK WM TaHHBIX U3 HCTOYHMKOB C YYETOM MPEIOKEHHON Y4eOHOMH
OMOJOTUYECKOM 3a/1a4H;
* BEIOWPATh, AaHATM3UPOBATh, CHCTEMAaTH3UPOBATh M HHTEPIPETHPOBATH ONOJIOTHIECKYFO
WHGOPMAIIHIO PA3INYHBIX BUAOB U (POPM IpECTaBICHNUS;
* HAXO/IUTh CXOJTHBIE APTYMEHTHI (TIOATBEPIKIAFOIINE UITH OTIPOBEPTAIONIHE OHY H TY K€ HJICIO,
BEPCHIO) B Pa3IMUHBIX HH(POPMAIIMOHHBIX UCTOYHUKAX;
* CaMOCTOSTEIHHO BbIOUPATh ONTUMANBHYIO (hOpMY MpeacTaBieHuss HHOpMaluu 1
WUTIOCTPUPOBATH pelIaeMble 331a4i HECTIOKHBIMHU CXEMaMH, AUarpaMMaMiy, HHON rpaduKoil u
UX KOMOMHALIUAMU;
* OIIEHUBATh HAJEKHOCTh OMOJIOTHYeCKON HH(POPMAIIUU 110 KPUTEPHSIM, TTPEIOKECHHBIM
y4HuTeIeM WK CHOPMYIHPOBAHHBIM CAMOCTOATEBHO;
* 3(ppexkTUBHO 3aIOMUHATH ¥ CUCTEMAaTH3UPOBATh HHPOPMAITHIO;
* OBJIQJIETh CUCTEMOM YHUBEPCAIbHBIX M03HABATEIbHBIX JCHCTBHI 0OecrieunBaeT
c(OpPMUPOBAHHOCTh KOTHUTHUBHBIX HABBIKOB 00YYaOIUXCSL.
YHuBepcajibHble KOMMYHUKATHBHbIE el CTBUS

Oo0uienue:
* BOCIIPUHUMATDH U (OPMYIUPOBATH CYXkIACHHUS, BEIPAXKATh SMOLIMH B IPOLIECCE BHIMOTHEHUS
MPAKTUYECKUX U JIaOOPaTOPHBIX paboT; BbIpaxaTh ce0sl (CBOIO TOUKY 3pEHUsI) B YCTHBIX U
MMMCBMEHHBIX TEKCTaX;
* pacrno3HaBaTh HeBepOaIbHbBIE CPECTBA OOIICHHUS], TOHUMATh 3HAYEHHUE COIIMAIbHBIX 3HAKOB,
3HATh U PACIIO3HABATH MPEANOCHUIKY KOHGIMKTHBIX CUTYallMid U CMATYaTh KOHQIUKTHI, BECTH
MIEPETOBOPHI;
* IOHUMAaTh HAMEPEHHUS JPYTHX, MPOSIBIATH YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY U B
KOPPEeKTHOH Gopme (hopMyITHUpOBaTH CBOM BO3PAKEHHUS;
* B XOJIe IMaJiora W/WiM AUCKYCCUHU 33aJjaBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOM
OMOJIOTNYECKOI TeMBbI M BbICKa3bIBaTh MJIEH, HAll€JICHHBIE Ha pelleHrne OMOJIOrHuecKon 3aauu U
noJyiepkaHue OyaroxenaTeIbHOCTH OOLIeHHUS;
* COTIOCTABIISITH CBOU CY>KJCHHS C CYXKICHUSIMHU APYTUX YYACTHUKOB AUANIOTa, OOHAPYKUBAThH
pas3nuyKe U CXOJCTBO MO3ULIUH;
* yOJIMYHO MPEICTABIATH PE3YJIbTAThl BHIIIOJIHEHHOTO OMOIOrMYECKOTO OMbITA (IKCIIEPUMEHTA,
UCCIIEeIOBaHMSI, TPOEKTA);
* CAaMOCTOATENIBHO BHIOUPATh (hOpMaT BBICTYIICHUS C YUETOM 3a/1a4 MTPEe3eHTALUH U



0COOCHHOCTEH ayIUTOPUU U B COOTBETCTBHHU C HM COCTaBIISATh YCTHBIC U MUCHMEHHBIE TEKCTHI C
KCII0JIb30BAHUEM HILTIOCTPATUBHBIX MaTePUAJIOB.

CoBMecTHas1 1eITeJIbHOCTD (COTPY/IHHY€ECTBO):
* IOHUMATh U UCIIOJIb30BATh MIPEUMYIIECTBA KOMAHIHON U MHAUBUAYaIbHON pabOThI pU
pelIeHur KOHKPETHOM OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS
TPYNIOBBIX OPM B3aUMOICHCTBUS NIPH PEIICHUH ITOCTABICHHON Y4eOHO 3a1a4u;
* PUHUMATH 11€7Tb COBMECTHOM JESITEIIbHOCTH, KOJUIEKTUBHO CTPOUTH IEUCTBUS 1O €&
JOCTIKEHHIO: PACIPEIEISTh POJIH, TOTOBAPUBATHCS, 00CYX IaTh MPOIECC U PE3yIbTaT COB-
MECTHOM paboTHI; yMEeTh 00001aTh MHEHHS HECKOIBKUX JIFOJICH, MPOSIBJIATH TOTOBHOCTh
PYKOBOJAHTH, BHITIOJIHATEH MOPYYCHHUSI, TTOTIUHSATHCS;
* IUIAHUPOBATH OPTAaHU3AIMIO COBMECTHOM pabOTHI, ONIPEIETSATH CBOIO POJIb (C YUETOM
MPEANOYTEHUN 1 BO3MOKHOCTEHM BCEX YUACTHUKOB B3aUMOJICHCTBHS), PACTIPECISITH 3a-Ta4n
MeXy WIeHaMH KOMaH/Ibl, y4acTBOBATh B TPYNIOBLIX (popmax paboThl (00CykaeHUs, 0OMEH
MHEHHSIMHU, KMO3TOBBIE IITYPMbD» U HHBIE);
* BBITIOJIHATH CBOIO YacTh pabOTHI, IOCTUTATh KAYECTBEHHOTO pe3yJIbTaTa 1o CBOEMY
HaIpaBJICHUIO ¥ KOOPJAWHUPOBATH CBOM JICHCTBUSI C IPYTUMHU WICHAMH KOMaH/IbI;
* OIICHUBATh KAYECTBO CBOETO BKJIA/Ia B OOIIHUIA MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEIEHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aUMOJICHCTBUS; CPABHUBATH PE3YJIBTATHI C UCXOHOU
3a/1aueil U BKJIAJT KAKIOTO WICHA KOMAaH/IbI B JJOCTHKEHUE PE3YIIBTATOB, Pa3NIesaTh chepy
OTBETCTBEHHOCTH U TPOSBJISITH TOTOBHOCTD K MPEIOCTABICHUIO OTUETA Mepe;] TPYIION;
* OBJIQJIETh CUCTEMOMN YHUBEPCAIbHBIX KOMMYHUKATUBHBIX AEHCTBUIA, KOTOpas 00ecreunBaeT
c(OpMHUPOBAHHOCTH COLUAIBHBIX HAaBBIKOB M 3MOIMOHAIBHOTO HHTEIIEKTa 00yYaOUXCS.
YHuBepcaibHble peryJsiTUBHbIE 1eHCTBUSA

Camoopranuszauus:
* BBISAIBJIATH IPOOJIEMBI IS PEILICHUS B )KU3HEHHBIX M YU€OHBIX CUTYAIUSIX, HCTIONb3YSI
OMOJIOrMYecKue 3HAHMUS,
* OPUEHTHUPOBATHCS B PA3IMYHBIX MMOAX01aX MPUHATHS pElIeHUN (MHIUBUYaIbHOE, IPUHATHE
pelIeHUs B TpyNIe, MPUHITHE PELICHUN TPYIIOii);
* CaMOCTOSITEIbHO COCTABIISAThH AJITOPUTM PELIEHUs 3a/1a4M (UM €ro 4acTh), BBIOMPATh C1Oco0
pelieHns yueOHoi OMOJIOrn4ecKoi 3a1aun ¢ y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh NpeIlaraéMble BAPUAHThI PELICHU;
* COCTaBJIATH IUIaH ACMCTBHM (TUIaH peaanu3alui HAMEYEHHOTO ITOPUTMA PELIeHUs),
KOPPEKTUPOBATh MPEAT0KEHHBINH AITOPUTM C yUETOM MOTyUEHHUsI HOBBIX OMOIOTHYECKUX
3HaHMI 00 U3y4aeMoM OHOIOTHYECKOM OOBEKTE;
* JIeN1aTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.
CamokoHTpOJIb (pediexcus):
* BIIQJICTh CIIOCOOAMH CAaMOKOHTPOJISL, CAMOMOTHBAIIMH U pe(IeKCUH;
* 1aBaTh JICKBATHYIO OLICHKY CUTYallUH U IIpeajiaraTh MiaH €€ U3MEHEHUS;
* YYUTHIBATh KOHTEKCT U MPEABUAETh TPYJIHOCTH, KOTOPbIE MOTYT BOBHUKHYTh MPU PEIICHUN
y4eOHON OMOIOTMYecKOH 3a/1a4H, aJalTHPOBATh PEelIeHNEe K MEHSFOIIUMCS 00CTOATEIhCTBAM;
* 00BSACHATH MPUYUHBI TOCTHKEHUS (HEOCTUKEHHS) PE3yIbTaTOB JIEATEIBHOCTH, TaBaTh
OILICHKY TPUOOPETEHHOMY OMBITY, YMETh HAXOUTh MMO3UTUBHOE B TIPOU3OIIE/IICH CUTYAINH;
* BHOCUTBH KOPPEKTUBHI B ICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, N3MEHUBIITUXCS
CUTYallii, YCTAHOBJICHHBIX OLITUOOK, BOZHUKIIUX TPYIHOCTEM;
* OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM.
OMOLMOHATBHBIN UHTEIJIEKT:



* pa3nuyaTh, HA3bIBATh U YIIPABJISTH COOCTBEHHBIMH SMOILIUSIMH U SMOIUSMU JIPYTHX;
* BBISIBJISITH M AaHAJIM3UPOBATH IPUUMHBI SMOLIU;

* CTaBUTH CeOS Ha MECTO JPYTOTo YeIOBEKa, MOHMMATh MOTHBBI 1 HAMEPEHHUS IPYTOTo;
* PETYIHPOBATH CIIOCOO BBIPAKCHUS IMOITUH.
IIpunsiTue cedst U APyrux:
* OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €ro MHEHUIO;
* MPU3HABATH CBOE MPABO Ha OIIMOKY M TaKOE YK€ MPaBO JPYroro;
* OTKPBITOCTH ce0€ U APYruM; 6 0CO3HABATH HEBO3MOXKHOCTH KOHTPOJIHPOBATH BCE BOKPYT;
* OBJIQJIETh CUCTEMOM YHUBEPCATBHBIX YUCOHBIX PEryIATUBHBIX IEUCTBUI, KOTOpas
obecrieunBaeT POPMUPOBAHNE CMBICIIOBBIX YCTAHOBOK JTUYHOCTHU (BHYTPEHHSS TTO3UITUS
JIUYHOCTH ), ¥ )KM3HEHHBIX HABBIKOB JIMYHOCTHU (yTpaBieHUs cOO0U, CaMOAUCITUILUIMHBI, YCTOM-
YUBOTO MTOBEJICHNUSA).
JINYHOCTHBIE Pe3yJIbTAThI

IMaTpuoTnyeckoe BoCIUTAHME:
* IOHUMAaHHUE [ICHHOCTH OMOJIOTHYECKON HaYKH, €€ POJIM B PA3BUTHH YEJIOBEYECKOTO 00IIeCTBa,
OTHOIIIEHNE K OMOJIOTHH KaK BaKHOM COCTaBIISIONICH KYJIbTYPBhI, TOPAOCTh 33 BKJIAJl POCCUMCKUX
Y COBETCKHUX YUYEHBIX B PA3BUTHE MUPOBON OMOJIOTHYECKON HAYKH.
I'pa:knanckoe BocnuTanue:
* TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM ACSITEIILHOCTH IIPH BBHITTOJTHEHHH OMOJIOTHIECKUX
OTIBITOB, SKCIIEPUMEHTOB, UCCIICIOBAHHUN U MPOEKTOB, CTPEMJICHHE K B3AMMOIIOHUMAHUIO 1
B3aHMOTIOMOIITH.
JdyX0oBHO-HPpaBCTBEHHOE BOCIIMTAHUE:
* TOTOBHOCTh OLICHUBAaTh CBOE MOBEJICHUE U MOCTYIIKH, a TAK)KE MOBEACHUE U MOCTYNKU JPYTHUX
JIFO/ICH C TO3UIIMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTMYECKOTO MpaBa ¢ yYETOM OCO3HAHUS
MOCTECTBUI MOCTYIKOB.
JcTeTnUecKoe BOCIIMTAHNE:
* IOHUMAHUE YMOIMOHAJILHOT'O BO3JEHCTBUS IPUPOJIbI U €€ IIeHHOCTHU. [{[eHHOCTH Hay4YHOro
MMO3HAHUS:
* OPUEHTAIUSA B JEATEIHHOCTA Ha COBPEMEHHYIO CUCTEMY OMOJIOTMYECKUX Hay9IHBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MIPUPOJIBI, B3AUMOCBSI3SIX YEIOBEKA C
MPUPOTHOMN U COIMATIBHON CPEJIO;
* pa3BUTHE HAYYHOU J1I0003HATEIBHOCTH, HHTEpEca K OMOIOTUYECKOM HAayKe U
HCCIIEN0BATEIBCKOM JIeITENLHOCTH;
* OBJIaJICHNE OCHOBHBIMH HaBBIKAMH MCCIIEAOBATEIILCKOMN eI TSILHOCTH.
dopMupoBaHHe KYJIbTYPbI 310POBbSI:
* OCO3HAHME LICHHOCTH KU3HU; OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3JI0POBBIO U YCTAHOBKA Ha
3JI0pOBBINM 00pa3 *KU3HU (3A0POBOE MUTAHKE, COONIO/ICHNE TUTUEHUYECKUX Tpa-BUJ,
cOamaHCHUPOBAHHBIN PEKUM 3aHATHUI U OTIBIXA, pETryIsipHas GU3NUYECKasi aKTHBHOCTD);
* OCO3HaHHE MOCJIEICTBUIN U HEMPHUITHE BPEAHBIX MPUBBIUEK (YIIOTPEOICHUE aAIKOT O,
HapKOTHUKOB, KypeHHE) U UHBIX (OopM Bpea Il PU3NIECKOTO U ICUXUYECKOTO 310POBbSI;
* cOOMI0IeHNE MTPaBUII OE30MACHOCTH, B TOM YHCJIE HAaBBIKU 0€3011acHOr0 MOBEICHUS B
MIPUPOIHOM CPEE;
* YMEHHE 0CO3HABATh SMOILMOHAIBHOE COCTOSIHUE CBOE U IPYTHUX JIIOJIEH, YMETh YIIPABIATh
COOCTBEHHBIM YMOIMOHAILHEIM COCTOSHHEM;
* chopMHpPOBAHHOCTH HaBBIKA peICKCHH, IPU3HAHIE CBOETO IIPaBa Ha OIIUOKY U TaKOTO Ke



MpaBa APYroro 4ejJoBeKa.
TpynoBoe BocnuTaHue:

* aKTUBHOE y4YacTHE B pEIICHUH NPAKTUUYECKUX 33a7a4 (B paMKax CEMbH, IIKOJIbI, TOPO/Ia,
Kpasi) OMOJIOTMYECKOM M SKOJIOTUYECKON HAIPaBICHHOCTH, MHTEPEC K MPAKTHUYECKOMY
M3yYEHUIO0 podeccHii, CBA3aHHBIX ¢ OMOIOTHEH.

JIKOJI0rnYecKoe BOCIIMTAHME:

* OpUEHTALIMS Ha IPUMEHEHUE OMOJIOrMYECKIX 3HAHUHN JIJTsl peIIeHHsI 3a/1a4 B 001acTH
OKpY>KaloIIen Cpebl, IUTAHUPOBAHMS TOCTYIKOB M OLIEHKU X BO3MOXKHBIX TTOCIICACTBUN IS
OKpY>Karolle Cpebl;

* MTOBBIIICHUE YPOBHS KOJIOTHUECKON KyJIBTYPBI, OCO3HAHHE TJI00AIBHOTO XapaKTepa dKo-
JIOTHIECKUX TTPOOJIEM U ITyTeH WX PEIICHUS; aKTUBHOE HEMPHUSITHE ACUCTBHMA, IPUHOCSIIUX BPET
OKpY>Karollleil cpeae;

* TOTOBHOCTbH K YYaCTHIO B IPAKTHUECKON ACATEIBHOCTH YKOJIOTHIECKOW HATIPABICHHOCTH.
Anantanus 00y4amouerocss K U3MeHs IOIMMCs YCJIOBHSAM CONMAIBLHONH M MPUPO/I-HOi
cpelbl:

* OCBOEHHE 00YUAIOIIUMUCS COIMATHHOTO OIBITA, HOPM U TPaBUJI OOIIECTBEHHOTO MTOBEICHHS B
rpymIax u cooOIIecTBaxX MPH BHIMTOIHEHHH OMOJIOTUIECKUX 3a/1a9, IPOSKTOB U

WCCJICJIOBAHMM, OTKPBITOCTD OTBITY Y 3HAHUSM JIPYTHX;

* OCO3HaHHNE HEOOXOAUMOCTH B (POPMHUPOBAHUH HOBBIX OMOJIOTUYECKUX 3HAHHUH, YMEHHE
(bopMyIHpOBATh UIEH, TOHATHUS, THIIOTE3bI O OMOJIOTHYECKUX 00BEKTAX U SIBICHUSIX, OCO3HAHNE
nedunnuTa COOCTBEHHBIX OMOJIOrMYECKUX 3HAHUHN, TUTAHUPOBAHHUE CBOETO PA3BUTHS;

* YMEHHUE ONEPUPOBATh OCHOBHBIMU MOHATHIMH, TEPMUHAMU U MIPEJICTABICHUSIMH B 001aCTH
KOHIENIUN YCTOWYUBOTO Pa3BUTHS;

* YMEHHUE aHAJU3UPOBATH U BBISBIIATH B3AUMOCBSI3H IPUPOIbI, OOLIECTBA U IKOHOMHUKH;
OLICHUBAaHHE CBOMX JACUCTBUI C YUETOM BIMSIHUS HA OKPY’KAIOILIYIO CpeAy, TOCTHKEHUS Lesel 1
MIPEOJI0ICHHS BBI30BOB M BO3MOKHBIX TTI00ATIbHBIX MOCIEICTBUI;

* OCO3HaHHE CTPECCOBOM CUTYyallUU, OLIEHUBAHUE MPOUCXOIAIINX U3MEHEHUHN U UX MTOCIEACTBHIA;
OLICHUBAHME CUTYallUU CTPEcca, KOPPEKTUPOBAHUE IPUHUMAECMbBIX PEIICHUN U IeHCTBUM;

* YBaXUTEJIbHOE OTHOIICHHE K TOYKE 3pPEHUS IPYroro 4eloBeKa, ero MHEHUIO, MUPOBO33PEHHUIO.

DopMBbI KOHTPOJIA

KoHTtpoms pe3ynpTaToB 00y4eHus: B COOTBETCTBUU C JaHHOW 00pa3oBaTe/IbHON
IIPOrpaMMoil MPOBOAUTCS B (hOpME MUCBMEHHBIX U SKCIIEPUMEHTAIbHBIX Pa0OT, IIpeanoaaracTcs
IIPOBEJICHUE MPOMEKYTOYHOU U UTOIOBOM aTTECTALUU.

IIpomeskyTOYHAs aTTECTALMSA

JU1g ocyliecTBIIEHUS IPOMEKYTOUYHOM aTTECTALlUN UCIIOJIb3YTCSI KOHTPOJIBHO-OLIEHOYHbIE
MaTepHalibl, 0TO0p CoepKaHHsI KOTOPBIX OPUEHTUPOBAH Ha MPOBEPKY YCBOCHUS CHCTEMBbI
3HaHUH U yMEHUI — WHBApUAHTHOTO A]pa COJep KaHus AEHCTBYIOLIMX 00pa3oBaTeIbHOM Mpo-
rpaMMbI IO OMOJIOTUH [T 00111e00pa30BaTeNbHBIX OpraHu3alui. 3aaHus IPOMEXYTOYHON
aTTeCTallly BKIIOYAIOT MaTepHal OCHOBHBIX pa3/eJioB Kypca OUOIOTHH.

IMTAKET OHEHOYHbIX MATEPHUAJIOB U KPUTEPUU OUEHUBAHUA 110
[NPEAMETY «bHUOJIOT US»
KoHTpoJibHBbIe M3MepHUTeIbHbIE MATEPHAJIBI
[Ipu opranu3zaiuu TeKyIero KOHTPOJIs YCIeBaeMOCTH O0YYAIOMINXCS CIIeyeT YUUTHIBATh
tpeboBanuss ®I'OC OO0 k cucteme OIEHKU AOCTHKEHUS TUTaHUpyeMbIX pe3ynsTaTtoB OOIT,



KOTOpas AOJDKHA MPpeyCMaTpUBaTh HCIOJIb30BAHUE PAa3HOOOPA3HBIX METOAOB U ()OPM, B3AUMHO
JOMOJHSIOIUX IPYT Apyra (CTaHIapTU3UPOBAHHbIE MMCHbMEHHBIE U YCTHBIE pabOThI, TPOCKTHI,
MPaKTUYECKHE U JJabopaTOpHBIE pabOTHI, TBOPUYECKHE PAOOTHI, CAMOAHATIN3 U CAMOOIICHKA,
HAOJI0/ICHUE, UCTIBITAHNS U UHOE).

Br160p yKa3aHHBIX HHKE THUIIOB M IPUMEPOB KOHTPOIBHBIX U3MEPUTEIBHBIX MaTEPUATIOB
00YCIJIOBJICH MEIarOrmuecKor ¥ METOTMIECKON 1eIecO00Pa3HOCThIO, C YUETOM MPEIMETHBIX
0coOeHHOCTEeH Kypca «buosorust 5S—9 kiaccy.

Tectbl 1 3ananus pa3padoransl B cooTBeTcTBUU ¢ hopmarom EI'D u 'MA, yto no3sossier
JaKe B paMKaxX yCBOGHHSI TPAKTUYECKON YaCTH MPOTpaMMbl OTpadaThIBaTh 00IIeydeOHbIe U
MIpeIMETHBIEC 3HAHUS U YMEHHUSL.

[lepeueHb OLIEHOUHBIX MPOLEAYP OJIKEH ObITh ONTUMAJIbHBIM U IOCTATOYHBIM JUIS OIIpe-
JIeJIEHUs] YPOBHS JOCTHXKEHUS 00y4arOIUMUCS TPEIMETHBIX U METAIIPEIMETHBIX PE3yIbTaTOB.
dukcanus pe3yabTaToB TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH 00yUarOUIUXCs OCYLIECTBIIETCS B
COOTBETCTBUU C MPUHATON B 00pa30oBaTeNbHOM OpraHu3aluy CUCTEMOMN OLIEHUBAHUSI.

IIpenJioxkeHHbIEC THIIBI M IPUMEPHI 3aJaHUI:
* OPUEHTHPYIOT YUUTENS B Jara30He KOHTPOJIBHBIX N3MEPHUTENBHBIX MaTEPHAJIOB IO KypCy,
MOMOTAOT Pa3HOOOPA3UTh 3aIaHMS TPEHUPOBOYHOT'0, KOHTPOJIBHOTO U JOTIOJTHUTEITBHOTO
MOJTyJIeH, Kak MHTEPaKTHBHOTO BHJIEO-YPOKa, TaK U TPAIUIIIOHHOTO YPO-Ka B paMKax KJIACCHO-
YPOUHOU CUCTEMBI;
* YUUTBIBAIOT BO3MOXKHOCTH YCBOCHUS MaTepHala, C TOUKHU 3peHus ero auddepeHuuanuu amis
pa3UYHBIX KaTeropuil 00y4aromuxcs, pa3HOro ypoBHs N3y4EHUs NIPEIMETa, BO3PACTHBIX
0COOEHHOCTEN MITaJIINX MIKOJIbHHUKOB, a TAK)KE€ MOTHBALIMOHHOT'O U MICUX03MOLIMOHAILHOT'O
KOMIIOHEHTOB YPOKOB;
* [I03BOJISIIOT OTPa0AThIBATh HABBIKHU, 3aKPEILIATH MOJyUYEHHbIE 3HAHUS U KOHTPOJIMPOBATh
pe3yJbTaThl 00y4EHUs, KaK B XOJI€ KaX10T0 YPOKa, TaK U B paMKaX UTOIOBOI'0 ypoKa I10
MaTepuaiy paszaena. Crnenuduueckoit GopMoil KOHTpOIIS ABIseTCs padoTta ¢ nprudopamu,
1a00paTOpHBIM 000py0BaHUEM, MOJEIIMU. OCHOBHAS 11€Ib 3TUX IPOBEPOUYHBIX PaloT:
OIIpeJIeJIEHUEYPOBHS Pa3BUTUSl YMEHHH ILIKOJIBHUKOB paboTaTh ¢ 000pYyA0BaHUEM U IIPOBOIUTH
9KCIIEPUMEHTANIbHbIE UCCIIE0BAHUS, IIITAHUPOBATh HAOIIOAEHUE WU OIIBIT, BECTU
CaMOCTOSITENILHO MTPAKTUYECKYIO pabOTy. 3aJJaHie MOXKET CUUTAThCS BBINOJIHEHHBIM, €CIIH
3aIMCaHHbII/BBIOPAaHHBII OTBET COBIIAAET C BEPHBIM OTBETOM. 3a/1aHUSI MOTYT OLIEHUBAThCS KaK
1 6amiom, Tak ¥ OOJIBIIUM KOJMYECTBOM B 3aBUCHMOCTH OT YPOBHS CII0O)KHOCTH 33J1aHUs, OT
KOJINYECTBA BBEJCHHBIX/BBIOPAHHBIX OTBETOB, OT THIIA 33JJaHHUS.
HopMmbl o11eHOK 3a Bce BH/IbI IPOBEPOUHBIX padoT
«5» — ypOBEHb BBINIOJIHEHUS TPEOOBAaHUI 3HAYMTENBHO BBIIIE YOBIETBOPUTEIILHOIO:
* OTCYTCTBHE OIIMOOK, KaK MO TEKYILIEMY, TaK U 110 IpeblAyIIeMy y4eOHOMY MaTepuay;
* He Oosiee OHOrO HEJOUETA.
«4» — ypOBeHb BBIIIOJHEHUS TPEOOBaHUH BBILIE yIOBJIETBOPUTEIBHOIO:
* Hanuuue 2—3 omuOoK min 4—~6 HeAOUETOB 0 TEKYLIEMY yUeOHOMY MaTepuay;
* He Ooniee 2 omMOOK WK 4 HeTOUETOB MO MPOUJICHHOMY MaTepuay;
* HCIOJIb30BAHNE HEPALMOHAIBHBIX IPUEMOB peIlIeHHs y4eOHOH 3a1auH.
«3» — OCTaTOYHbII MUHUMAJIbHBIN YPOBEHb BBINOJHEHHS TPEOOBAaHUH, IPEABABISEMbIX K
KOHKpPETHOH paboTe:
* He Oonee 4—6 ommOok wian 10 HeroUETOB MO TeKylleMy Yy4eOHOMY MaTepHay;
* He Oonee 3—35 omOOK UK He OoJiee 8 HEZJOUETOB 10 MPOHACHHOMY Y4eOHOMY MaTepuay.



«2» — ypOBEHb BBINOJIHEHNS TPeOOBAaHUI HUXKE YI0BIETBOPUTEIHHOIO:
* Hanmaue 6osee 6 ommOok wim 10 HETOUETOB 1O TEKYIIEMY MaTepUaTY;
* Oonee 5 ommOoOK UM 6osee 8 HETOUETOB MO IPOHACHHOMY MaTepUaIy.



Beegenue — 1 4.
P. 1. buonorus — Hayka o0 *KUBOM MUpE — [ 4
P.2. Crpoenune opranmusma — 9 u.

P.3. MHOroo06pa3ue »HBBIX Opranu3MoB — 15 4.
P.4. IloBTopenue u 06061meHne — 2 4.

TemaTn4veckoe INIAHUPOBAHUEC B 5 kiacce

No | Tema Conepxanune eneBast ycranoBka | Kommu | OcHoBHBIEC BUBI AeaTenbHOCTH | Mcmonb3oBanue

ypoka €CTBO 00ydJaronuxcsi Ha ypoke/BHEY- 000py1I0BaHUS

1 4acoB | pOYHOM 3aHSATUU

buosnorus — Hayka o )uBoM mupe (7 1)

1 | Metonas! uzydenus: | Mcnonb3oBaHue yBe- OOBACHATH 1 Ymenue paboTaTh C Mukpockon CBETOBOM,
MPUPOJIBIL. JTUYUTENHHBIX TPUOOPOB NIPU | HA3HAUCHUE nabopaTopHBIM 000pyAOBaHUEM, | ITU(pOoBOH
JlaGopaTtopHas pa- | U3y4eHHH OOBEKTOB KUBOM YBEJINYUTENBHBIX YBEITUIUTEIHbHBIMU TTPUOOpaMHU.
6ota 1 MPUPOABI. YBEIUUUTENbHbIE | TPHOOPOB. N3yuaTph yCTpONCTBO MH-

«M3yuenue MPUOOPHI: JIyIbl pydHas, Paznuuats pyunyio KpOCKOIIa ¥ coOI01aTh paBuiia
yCTpoiicTBa HITaTUB-HasA, MUKpOckon. P. | u mratuBHyto paboTBl ¢ MUKPOCKOIIOM.
YBEJIMYUTEITBHBIX I'yk, A. Ban JleBeHnryk. YacTu | ymbl, 3HaTh CpaBHUBAThH YBEJIMYCHHE JIYIIBI U
puOOpoOB» MHUKPOCKOIA. BEJIMYMHY T0JTy- MuKkpockora. [lomyyaTs HaBbIKU
Muxkponpenapar. [IpaBuna 4aeMoro ¢ uX MoMo- paboThl ¢ MUKPO-CKOIIOM TpU
pa-00TbI C MUKPOCKOIIOM. HIbIO YBEIHYCHUS. M3YYEHUU TOTOBBIX
MukpormnpenaparoB. CoOno1arh
npaBujia paboThl B KaOUHETE,
oOparieHus ¢ 1abopaTOpHBIM
o0opynoBaHHEM
Crpoenue opranuszma (9 )
2 | CTpoeHuHe KIETKH. Crpoenue kietrku. Tkanu. | BoiaBuare yactu 1 Ymenue paboTaTh C MUKpOCKOIT CBETOBOIA,

JlaGopaTopHas pa-
6ota 2.
«3HAKOMCTBO C
KIIETKaMU PACTEHUI»

HNX HAa3HAYCHUC.

Knerounoe CTPOCHHC
JKUBBIX OPraHnu3MOB.
Knerka. Yactu kiteTku u

KJIETKH Ha
pPHCYHKax

yueOHUKa, XapakTe-
pHU30BaTh UX 3HaYE-

71a060paTOPHBIM 000PYAOBAHUEM,
YBEIIMYUTEITBHBIMH TIPUOOpAMHU.
HabmronaTh yacTi ¥ Op-raHOUIBI
KJIETKU Ha TOTOBBIX MUKPO-

nudpoBoi




Hue. CpaBHUBATH
KUBOTHYIO U
PacCTUTEINIbHYIO
KJIETKH, HaXOJIUTh
YEPTHI UX CXOJCTBA
U pa3inyusl.
Paznuuath TkaHu
JKU-BOTHBIX U
pacTeHui Ha
pUCYHKaX y4yeOHHU-
Ka,
XapaKTepru30BaTh
WX CTPOCHHE,
00BSIC-HATH UX

npernaparax moj MajbIM U
00JIbIINM yBETMYEHUEM
MHUKPOCKOIIa ¥ OIIMCHIBATh UX.
Pasznuyath oT/eNbHBIE KIETKH,
BXOJISIIIIUE B COCTAB TKAHHU.
0O060061mare u (puKCUpoBaThH
pe3yabTaThl HAOIIOCHUA,
nenath BbIBobl. CoOII0AaTh
npaBuiia paboThl B KaOUHETe
Ouosorum, oopaiieHus ¢
1a00paTOPHBIM 000PYAOBaHUEM

byHKUMN.
XUMHYECKHH COCTaB XUMHYECKHH COCTaB Pasznnuatne HabGmronats 1eMoHCTpanmio
KIIETKH. KJIIeTKH. XUMHUUECKIe HEOpPraHU-YECKUE U ONBITOB YUUTEIIEM,
BEIIEeCTBA KIETKH. OpraHu4YecKue AQHAJIU3UPOBATH UX P €-3yJIbTAThI,

Heopranunue-ckue
BEIECTBA KJIETKH, UX
3HaYEHUE JUISl KIETKU U
opranusma. Opranuye-
CKHE BEIIEeCTBA KIIETKH,
UX 3HAUYEHUE JIJIs )KU3HU
OpraHu3Ma M KIeTKU

BEILECTBA KJIET-KHU,
MUHEPAITBHBIC CO-
JIA, OOBICHSITE UX
3HA4YCHHE IS Opra-
HU3MaA.

JIeTIaTh BHIBOJIBI. AHATM3UPOBATh
NPECTAaBICHHYIO Ha PUCYHKAX
y4yeOHHUKa HH(HOPMAITHIO O
pe3yJbTarax OImbITa, paboTast B
nape YMeHue padoraThb ¢
n1abopaTopHBIM 000PYAO0BaHUEM




MHoroo0pasue KuBbIX opranuzmos (15 )

CrpoeHnue u
KU3HE/ICSITEIIbHOCTh
OakTepuii. 3HaUCHUE
OakTepuii B IpUpoOJIe
Y JKU3HH YeJIOBEKa

bakrepuu: ctpoenue u
KU3BHEIEATENBHOCTh. bakT
epUu — NPUMUTHB-

HbIE€ OJIHOKJIETOYHBIE Op-
ranu3mbl. CTpoeHue Oak-
Tepuil. PazMHOXEHHE.
OaxkTepuil 1eJIeHUEM
KJIETKM HazBoe. bakre-
pHUU KaK camasi ApeBHsIs
rpymnmna opraHu3MoB.
[Ipoueccsl xu3HEenE-
TEJTHLHOCTH OaKTEePHil.
[Tonsatue 06 aBTOTpOdhax
u rereporpodax, nmpokxa-
pHOTax M dyKapuoTax

Xapakrepu3oBarb
0COOEHHOCTH
CTpOe-HUS
OaKTepuil.

2

OnuceiBaTh pa3HOOOpA3HbIE
(bopMBbI OaKTEPHUATBLHBIX KJIETOK
Ha PUCYHKE
yueOHuKa.Paznuyars noHATuUs:
«aBTOTPO(]EI», «TeTepOTPODBD»,
«IPOKAPUOTHD?, «IYKAPHUOTHD».
XapaxkTepr30BaTh NPOLIECCHI
JKU3HE-AEITEeIbHOCTH OaKTepun
Kak mpoka-puot.CpaBHUBATH U
OLICHUBATh pOJIb OaKTe-puii-
aBTOTPOQOB U OaKTEepUii-reTepo-
TpooB B mprpoaeYMeHue
paboTath ¢ 1a60paTOPHBIM
obopyIoBaHUEM, YBE
JUYUTEIHHBIMU PHOOPAMHU.

Paccmarpusa-aue
OakTepuii Ha TOTOBBIX
MUKpOIIperna-parax ¢
UC-TIOJIb30BaHUEM
MHKPOCKOIIA.




[MapctBO PacTenusi.
XBOILH, IJIAYHBL,
MATIOPOTHHUKH.
I'omocemeHnHsIe,
IOKPBITOCEMAHHBIC.
Jlaboparopnas
pabota3.
«OcobeHnnoctn
Pa3BUTHA CIIOPOBBIX
pacTeHuiD)

Pacrenus.IIpencraBnenune
o ¢mo-pe. OTmMunTeIHHOE
CBOMCTBO pPaCTEHU.
Xnopoduin. 3HadcHUE
¢dorocunTesa. CpaBHe-HHUE
KJIETOK paCTEHUN U
Oaxrepuil. [lenenue
LIapCTBa paCTEHU HA
IpyIIBL BOJOPOCIH,
IIBETKOBBIE (TTOKPBITOCE-
MEHHBIE), TOJIOCEMEHHBIE,
MXH, TIJIaYHBI, XBOIIIH,
narnopoTHuku. CtpoeHue
pactenuii. Ko-peHs u
nober. CroeBu-1ie
Bosiopociieil. OCHOB-HBIE
pa3Iuuus MOKPHITO-
CEMEHHBIX U
rOJIOCEMEHHBIX pacTe-
HUH. Poib IBETKOBEIX
pacTeHuH B XKU3HU YeEJIO-
BEKa

XapakTepu3oBaTh
TJIaBHBIC TPHU3HAKU
pacTeHUN.

Paznuuath yacTu IBETKOBOTO
pacre-HUS Ha PUCYHKE
y4eOHUKa, BBIIBUTATH
MIPEANOIOKEHHS 00 X
¢bynkusax. CpaBHUBATh
I[BETKOBBIE M TOJIOCEMEH-HbIC
pacTeHusi, XapaKTepru30BaTh UX
CXOZICTBO U PA3JINYHSL.
XapakTepu3oBaTh MXH,
MAIOPOTHHUKH, XBOIIH, TIAYHBI
KaK CIIOPOBBIEC pacTe-HUs,
OTIpEeNIeNIATh TEPMHUH
«cropa».BBISBIATE HAa pUCYHKE
y4ueOHUKa pa3-THuns MEXIY
PaCTCHHUSIMH Pa3HBIX
CHCTEMaTHYECKUX TPYTIIL
CorocTaBisATh CBOMCTBA
pacTUTENb-HOU U
OaxkTepuanbHOU KJIETOK, JeIaTh
BBIBOJIbI. XapaKTepH30BaTh
3HAYEHUE PACTEHUI pa3HbIX
CUCTEMaTUYECKUX TPYIII B
JKU3HU YeJIoBeKa Y MeHHe
paboTath ¢ 1a60paTOPHBIM
o0opyioBaHuEM, yBe-
JUYUTEIHHBIMU TPHOOPaAMHU.

OOHapyKe-HHE XJIOPO-
IJTACTOB B KJIETKAX
pac-TEeHHM C uc-
MOJIb30BaHU-EM
uudpoBo-ro
MUKpPOCKONa. DIEKTPO
H-HBIC TaOIUIBI U
TTAKATHIL.




Bonopociu, nx
MHOTO0O0Opa3ue B
pUpojie

OOm1ast xapakTepuCTH-Ka.
Crpoenue, pa3MHO-KEHHE
BOJIOPOCJIEH.
Paznoobpa3zue Boo-
pocieit. Otaenst: 3ené-
Hble, Kpachsle, bypeie
BOJIOPOCIIH. 3HAUYECHUE
BOJIOPOCJIEN B IPUPOJIE.
Hcnonb3zoBanue BoJI0-
pOoCHeN YeIOBEKOM

N3yunts cTpoeHue
Y Pa3MHOYKEHUE
BOJIO-POCIIEH

BBII[GJISITB " OIIUCHIBATH
CyIIECTBEH-HbIC TPU3HAKU
BOJIOpOCIIE. XapaKTepU30BaTh
TJIaBHBIC YCPTHI, JIC)KAIIUC B
OCHOBE€ CUCTECMAaTHUKH BO-
nopociei. PacnosHaBarb
BOJIOPOCIIM HAa PUCYH-KaX,
repOapHbIX
Mmatepuanax.CpaBHUBATh
BOJIOPOCIIH C HA3€MHBI-MU
PACTCHUAMU U HAXOAUTH 06HII/I€
npusHaku. OOBSACHATH MPOLIECCHI
Pa3MHOXKCHUA Yy OJHOKIICTOUYHBIX
1 MHOT'OKJIECTOY-HBIX
BoJIopociiel. Mcnonb30BaTh
uH(pOpPMallMOHHbBIE PECYPCHI IS
[IOATOTOBKU COOOIIEe-HUSA O
3HAYEHUHU BOJOPOCIICH B ITPU-
pOJie ¥ )KU3HU YeJIOBEeKa

Mukpockon

U (pPOBOIA,
MUKpOIpeTa-parhbl.
(On-nHoxnerouHast
BOJIOPOCIIb —
XJIaMHIOMO-Ha/1a)

Mxu. O6mmas xapak-
TEPUCTHKA U 3HAYE-
HHE

MoxoBHIHbBIE, XapaKTep-
HBIE YEePThI CTPOCHUSI.
Kmaccer: Ileu€nouynnky 1
JIncrocrebenpHbIE, X
OTJIMYUTETHHBIC YEPTHI.
Pa3zmuoxenue (6ecno-noe
Y TI0JIOBOE) U pa3-BUTHE
MOXOBUIHBIX. Mo-
XOBHUIHBIEC KaK CITIOPO-BbIC
pacTeHus. 3HaUEHHE MXOB
B MIPU-POJIE U KU3HU

N3yunTth cTpoeHue
U pa3MHOXKEHUE
MXOB

CpaBHUBATH MPEACTaBUTEICH
pa3-JIMYHBIX TPYIII paCTCHUN
oTJiena, JAe-1aTh

BbIBOJIbI. Ha3piBaTh
CYILIECTBEHHBIEC TPU3HAKU MXOB.
Pacnio3naBath npejicraButeneit
MO-XOBH/IHBIX HA PUCYHKaX,
repOapHbBIX MaTepuaax, >KUBbIX
o0bekTax.Boiaenars mpusHaku
MPUHAJIEKHO-CTH MOXOBH/IHBIX
K BBICILIUM CIIOPO-BBIM

Mukpockor

1 (poBoi,
MUKPOIIpEeTna-parsbl.
(Cdar-aym — xire-
TOYHOE CTPOCHHE)




YeJloBeKa.
JlaboparopHas padora 4.
«/3yueHne BHEUTHETO
CTPOCHHUSI MOXOBUTHBIX
pacTeHui»

pacTeHusIM. XapakTepu30BaTh
IIPOLIECCHI Pa3-MHOXKEHUS U
Pa3BUTH MOXOBHIHBIX, UX
O0COOEHHOCTH. Y CTaHaBJIUBATh
B3alMOCBSI3b CTPOE-HUS MXOB U
WX BO3JICVCTBHS Ha CpelLy
oOutanus. CpaBHUBaTh BHEIIHEE
CTpOEHHE 3EJIEHOT0 MXa
(KyKyILIKMHa JIbHA) U 0enoro mMxa
(carnyma), orMedaTh UX
CXOZICTBO U

paznmnuust. PUKCUpOBaTh
pe3yJIbTaThl HCCIIEN0-BAHMIA.
ColmronaTh paBuiIa paboThH B
KaOu-HeTe, 00palIeHus ¢
1a00paTOpHBIM 000PYAOBaHHEM

I'pu6s1. OOmmas
XapaKTEepPHUCTHKA.
Mmuoroo6paszue
rpuOoB.

MHuoroo6pasue u
3Ha4YeHHE rPrOOB.
CrpoeHune NUTAIMOYHbIX
rpu6oB. IlnecHeBbie
IpuOBbI, UX UCTIOIE30BaHUE
B 3[IpaBOOXPaHCHUHU
(aHTUOMOTHK TICHUIINJI-
niH). OTHOKJIETOYHBIC
rpudbl — Apoxoku. Mx
WCIIOJIb30BAHUE B XJIC-
OOTICUCHUH U TIMBOBApPE-
Huu. Cbeno0HbIe U A70-
BUTHIC TpHOBL. [IpaBuia
cbopa u ynorpedbieHus
rpu6oB B numty. [Tapasu-
Tudeckue rpudsl. Pomb
rpuOOB B MPUPOJE U

XapakTepu3oBaTh
CTpOEHUE
HUISTIOYHBIX
rpuOoB.

[Togpaziensars HUISIIOYHBIE
IpuObI Ha TUTACTUHYATHIC U
TpyO4aTsie. OMCHIBATH
CTPOCHUE IJICCHEBBIX TPUOOB TIO
pucyHky yueOHnka. O0bsCHATH
TEPMUHBI KAHTHOUOTUK» U
«TEHUIWIUTHRY. Pacio3HaBath
CheOOHBIC U SIOBU-THIC TPUOBI
Ha TabJIMIaX ¥ PHCYHKAX
y4eOHHUKa. Y4acTBOBAaTh B
COBMECTHOM 00CYK/Ie-HUH
npaBuiI cOOpa U KCIOIb30BaAHMSI
rpu0oB.OOBACHATH 3HAYCHHE
rpuOOB /IS YEIOBEKA H ISl
HIPUPOJIBI

I'oToBUTE MU-
Kpomperapar
KYJIbTYPBI

npoxokein. 3ydarpb
TIJIECHEBBIE TPUOBI TTO]T
MHKPOCKO-TIOM TIpH
Ma-JIOM YBEJIU-YeHUN
Ha T'O-TOBBIX
n\MHKpoIIperna-
paTtax.DJIeKTpOH-HbIS
TaOJIMIIBI U IUIAKATEIL.




JKHM3HH YCIOBCKa




TemaTuueckoe miIaHupoOBaHUE B 6 Kiacce

Brenenue — 1u.

P. 1. Ocob6ennoctu crpoenus L{BeTkoBbIX pacTeHuit — 13 u.
P.2. - )Ku3HenearenbHOCTb PaCTUTENBHOTO OpraHn3Ma — 9 d.
P. 3. Knaccugukanus 1BeTKOBBIX pacTeHUN — 7 4.

P.4. Pactenus u okpyxatomias cpena — 4 4.

Ne | Tema Conepxanue Lenesas ycranoBka | Kommg
/ ypoka €CTBO
! 4acoB

OCHOBHBIE BUIBI AITETLHOCTH
oOyuJaronuxcst Ha ypoke/BHEY-
POYHOM 3aHSITHH

Ucnonn3oBanue
000poI0BaHMS

Oco0EHHOCTH CTPOCHHMSI IBETKOBBIX PACTCHUMN

1 | Cems, ero Cewms kak opraH pas- Crpoenue cemenn: | 1

CTpOCHHE U MHOKEHUS KOXKYpa, 3apOJIbIII,
3HAYCHUE pacTeHuil.3HaYEHHUE CEMSIH B | SHIOCIIEPM,
MIPU-POJIE U KU3HU YEJIOBEKA | CeMSI0-JIH.

JlaGopaTopHas pabora 1
«Ctpoenue ceMeHu (a-
COJIM»

CrtpoeHnue 3apo-
JIBIIIA PACTEHUS.
JBYy-10JIbHBIE U
OJIHOJOJIb-HbIE
pacTeHus..
IIpopacranue
CEMSH.

OOBACHATH POJIb CEMSH B
npupoje. XapakTepu3oBaTh
(GyHKIIUM YacTeH CEMEHHU.
OrnuceIBaTh CTPOEHUE 3apOIbIIIa
pacTteHus. YCTaHaBIMBATh
CXOZCTBO IPOPOCTKA C
3apojipiiieM ceMeHu. OnuchIBaTh
CTa/Iuy IPOPACTAHUS CEMSH.
BhISBISTE OTIMYHUTEIIBHBIC
MPU3HAKU CEMSH JIBYAOIbHBIX U
OJI-HOJIOJIbHBIX PACTECHHIA.
Hcnons3oBath
nH(pOpPMaIlMOHHBIE PECYPCHI IS
MOJATOTOBKU COOOIIIe-HUS O POIIU

Pabota «Ctpoenue
ceMenu (aco-
munlludposas
nmabopaTopusi 1o
OKOJIOTHH (IaTIUK
OCBe-IIIEHHOCTH,
BJIQKHOCTH U
TeMIIepary-

PB1). DNEeKTPOHHbBIE
TAOJMIIBI M TUIAKATHI.




CeMsIH B KH3HH YeJIOBE-
ka.[IpoBoauTh HAOMIOACHNUS,
(HUKCHPO-BaTh UX PE3YJILTATHI BO
BPEMSI BBITIOI-HEHHUS
nabopaTopHOr
pabotel.CoburoiaTh rpaBuiIa
paboThl B Kabu-HeTe,
oOpaiiieHus ¢ 1abOpaTOpHbIM
obopyoBaHreM YMeHHE
paboTaTh ¢ 1a00paTOPHBIM
000pyI0BaHKEM,
YBEIMYUTEIbHBIMU TIPHOOpPaMuU

VYcaoBus
MIPOpacCTaHUs
CEMSH

3HavYeHME BOJBI M BO3-TyXa
JUTSI TIPOPACTaHUS CEMSIH.
3arnacHble TUTA-TEIbHbBIE
BEIlleCTBA CE-MCHH.
TemneparypHble

YCIIOBHSI IPOpacTaHUs
ceMsiH. Poiib cBeTa. Cpo-ku
IIOCEBA CEMSIH

N3yunts pons
3anac-HbIX
MUTATEJIbHBIX Be-
[IECTB CEMEHH.
Tem-niepatypHbie
YCIIOBHS
IIPOPACTaHUS
cemsH. Poib cBeTa

XapakTepu30BaTh POJIb BOABI U
BO3-7IyXa B MPOPACTaHUH
ceMsH.OOBSACHITH 3HaYEHNE
3aIMacHBIX MU-TATEITBHBIX
BEIIIECTB B MPOPACTAHUH
ceMsiH.OOBACHATH 3aBUCUMOCTh
npopacTa-HHUsl CEMsIH OT
TEMIIEPATyPHBIX yCIIO-
BUil.IIporao3upoBarb CpoKu
MoceBa ce-MsiH OTJEJIbHBIX
KyJIbTYp. YMeHue paboTaTth C
71a00paTOPHBIM 000PYAOBAHHUEM,
YBEIMYUTEIbHBIMU PUOOpPaMHL.

PaGora

«YcrnoBus
MIPOPACTAHUS CEMSTHY.
3HaueHne BO-Ibl U
BO3/TyXa JIJIs TIpopac-
TaHUS
cemsn. I {udponast
nmabopaTopus 1Mo
AKOJIOTUH (JTATIHK
OCBe-IIIEHHOCTH,
BJIQYKHOCTH H
TEeMIIepaTy-phl).

Kopens, ero crpoe-
HUE U 3HAYCHUE.
KopneBbiii
CUCTEMBI.

Tunsl KOPHEBBIX CUCTEM
pactenuii. CTpoeHue KOpHs
— 30HBI KOpHS: KOHYC
HapacTaHus, BCa-ChIBaHMUSI,

IIpOBCACHHUA, ACIICHUA, POCTA.

Poct xopHs, reoTponusm.
Bu-nonsmenenus KopHen.

3HaueHHE KOPHEH B IPUPOJIE.

N3y4nTh BHELITHEE U
BHYTpEHHEE CTpoe-
HUE KOPHS

Pasznuyath 1 onpeaensaTh THIIBI
KOP-HEBBIX CHCTEM Ha PUCYHKaX,
repOap-HbIX YK3EMILIAPAX,
HATypaJIbHBIX
o0bexTax.HaspiBars yactu
KOpHsL. Y CTaHaBJIMBATh
B3aMMOCBSI3b CTPOE-HHUSI U
dbyHKIMi yacTei

Mukpockor

1 (poBoi,
MUKpOIIperna-

paThL. DJeK-TPOHHbIE
Ta-OJUIIBI U TIJIa-KaThl.




JlaboparopHas pabora 2.
«CTpoeHue KOpHs Mpo-
pOCTKa»

KOpHSL. OOBACHATH 0COOCHHOCTH
pocta kop-Hs. [IpoBoauts
HaOJIIOICHUS 32 U3-MEHEHUSIMU B
BEPXYILICUYHOW YaCTH KOPHS B
Mepuoj pocTa. XapakTepu3oBaTh
3HaYCHHUE BUAOU3-MEHEHHBIX
KOpHEH I
pacrenuit.lIpoBonnts
HaOI0IeHUS U (PUKCUPO-BATDH UX
pE3yIBTATHI BO BPEMSI BBITIOJ-
HEHUS JTa0opaTOpHOU
pabotel.CoburoiaTh paBuiIa
paboThI B Kabu-HeTe,
oOpariieHus ¢ 1abopaTopHBIM
obopynoBaHreM Y MEHHE
paboTath c 1a00paTOPHBIM
000pyI0BaHHEM,
YBEIMYUTEIbHBIMU TPUOOpPAMH.

Jlucrt, ero
CTpPOCHHUE 1
3HAYCHHE.

Jlucrt, ero ctpoenue u
3HaueHne BHemHee
CTpOCHHE JTU-CTA.
BuyTtpennee crpoe-Hue
nucTa. TUIBI KUIKO-BaHUS
nmucTtheB. CTpoeHue u
(GyHKIUY yCThHILL. 3HAYEHHE
JIUCTA JUTsl pACTCHHUS:
(dboTocuH-TE3, HCNIapeHHe,
ra3oo0-meH. Jluctomnam, ero
POIb B *KU3HU PACTCHHUSI.
BunonsmeneHus nu-cToeB

N3y4nTh BHENTHEE U
BHYTpPEHHEE
CTpOCHHE JTUCTA.

OnpenemnsTh YaCTH JIUCTA HA
repbap-HBIX IK3EMIUTIPAXx,
pucyHkax.PazniuaTh mpocTeie u
CJIO’KHBIC JIH-CThSL.
XapakTepu3oBaTh BHyTPCHHEE
CTPOCHUE JIUCTA, €T0 YaCTH
YcraHaBIMBaTh B3aUMOCBSI3b
cTpoe-HusI U QYHKIHUN

nucra. XapaKkTepu30BaTh
BUJIOU3MEHEHHSI JIUCTHEB
pacteHuitY MeHue paboTaTh ¢
1ab0opaTopHBIM 000pYAOBaHUEM,
YBEIMYUTEIBHBIMHA IPUOOPAMH.

DJIEKTPOHHBIE
TaOJIMLBI U [IJIaKaTHI.
Hudposoit naTank
KOHIIEHTPAIlUU HOHOB,
AIIEKTPO]T HUTPAT-
aHMOHOB, DJIEKTPO
CpaBHe-HHUSL.




Crebenb, ero
CTpOC-HHE U
3HAYEHHE

Crebenb, €ro cTpoeHHE U
3HAUCHUE

JlabopartopHas pabora 3.
«BHemHee cTpoe-Hue
KOpHEBHIIA, KITyO-Hs,

N3yunts BHEIIHEE
CTpOEHHE CTEOIIs.
Tu-nbl crebineit.
Bnyrpen-nee
CTpOEHHUE CTEOIs.

OrnuceIBaTh BHEIIIHEE CTPOCHUE
CTEO-JIsI, TPUBOIUTH MPUMEPHI
pa3IMYHBIX TUIIOB CTEOIEH.
HaspiBaTh BHyTpEHHHUE YacTH
cTelJisd pacTeHUHN U UX

Mukpockon

1 (ppPOBOIA,
MUKpOIpera-
patbl. «Cre-6enb
OJTHO-/IOJIBHBIX U

JTyKOBHIIBD» OyHKIMH cTeOIS. ¢ysaxumn. OnpeaensTs JBYZIOJIbHBIX
Bu-nonsmenenus BUJIOM3MEHEHHS HA/I-3€MHBIX U | PACTCHUI» DIEKTPOHH
cTebns y MOA3EMHBIX MOOETOB Ha bI€ TaOJIUIIBI U
HA/I3€MHBIX H MO~ pucyHKax, ¢ororpadusx, TUTAKATHI
3€MHBIX [T0OET0B. HATYPaJib-HBIX
o0bekTax.M3y4yars U OnMCHIBaTh
CTPOEHHUE TMO-3€MHBIX TTOOETOB,
OTMEYaTh UX paz-
mnunst. DuKCUpoBaTh
pEe3yJIbTaThl UCCIIEIO-BAHUM.
ColmronaTh paBuiIa paboTH B
kaOuHeTe, oOpareHus ¢ 1abopa-
TOPHBIM 000PYIOBaHHEM
KuzHenesTenbHOCTh PACTUTEIHLHOTO OpraHu3Ma
MunepaibHOE TUTa- MunepaibHOE TUTaHUE YcranaBiuBaTh 1 OOBACHATH POJIb KOPHEBBIX BO- Hudposas
HUE pacTeHUI U pacTeHuii U 3HaUeHUe B3aU-MOCBSI3b JIOCKOB B ME€XaHH3MeE naboparopus 1o
3HAYEHHUE BOBI BoabIBosa kak MIOYBEHHOT'O MOYBEHHOT'O HKOJIOTUH (IATUHK

HE00X0IMMOE YCIIOBHE
MUHEPAITLHOTO
(TTOYBEHHOT0) TTUTAHMUSL.
W3Bnedenue pacteHueM

B BOAC MUHCPAJIbHBIX

II€HUueC BOAbI 1 MUHC-
PAJIbHBIX BCHICCTB I10

M3 ITOYBHI paCTBopéHHLIX

coneil. DyHKIUS KOpHE-
BBIX BOJIOCKOB. [lepeme-

MUTaHUS paCTEHUI
Y YCJIOBUM BHEIIIHEH
Cpebl.

nutanus. OO0CHOBBIBATH POJIb
IMOYBEHHOT'O MMH-TaHUS B JKM3HU
pacrenuii CpaBHUBaTh U
pasyinvaTh COCTaB U 3HAYCHUE
OPraHUYECKUX U MUHE-PATIbHBIX
ya0OpeHuil 11l pacTeHUH.
Hcnonn30BaTh
nH(GOpPMaIMOHHBIE PECYPCHI IS
MOATOTOBKU MTPE3EHTA-1IUU
MPOEKTa O MPHUCIIOCOOIEHHOCTH

BJIJK-HOCTH, OCBE-
IIEHHOCTH)




pacTeHuro. 3HaueHue
MUHEPAJILHOTO (IT0YBEH-
HOTr'0) nNuTaHus. TUIel
yA0OpEeHH U UX POJIb B
KU3HU pacTeHus. JKo-
JOTHYECKHE TPYIIIBI pac-
TEHUH 110 OTHOLIEHUIO K

K BOJIC PACTEHMI Pa3HbIX
9KOJI0IM4Y€-CKUX Pyl

BOJIE
Bo3aymnoe nura-aue | Bo3agymHoe nuranue Xapakrepu3oBarb [IpuBOIUTE IPpUMEPHI [Mudposas
pacTeHuii — pacTeHuiit — yCIIOBHS, OpraHU3MOB — aBTOTPO(OB U naboparopus 1o
¢dorocuHTE3 ¢dotocunre3YcnoBus HEOO0XOAU-MbIe TS reTepoTpooB, HAX0-IUTh AKOJIOTUH (IaTUHK
oOpa3oBaHUs BO3/YIIIHOTO pasnuuMs B UX YIJIe-KUCIIOTO Ta3a U
OpPraHMYECKUX BEIIECTB B | MUTAHUS nuTanuu. OG0CHOBBIBATH KHCIIOPOJa)
pacTeHnu. 3eEHbIe pacteHuil. OOBSCHST KOCMHYECKYIO POJIb 3€JIEHBIX
pacTeHust — aBTOTPOQBHI. b POJIb 3€JIEHBIX pactenuil. Mcrons3oBath
I'erepotpodsl Kak mo- JUCTHEB B nH(pOpMalMOHHbBIE PECYPCHI IS
TpeOUTENN TOTOBBIX Op- ¢dorocunTe3e MOJATOTOBKU COOOILIEHHUS O POJIU
TFaHUYECKHUX BELIECTB. (doTocuHTe3a Ha HalIeH
3nadeHne poTocuHTE3a B riaHeTe BoimonHate
IpUpose HaOJII0IeHNS U U3Mepe-Hus
Jpixanue Jlpixanue 1 0OMEH Be- VYcranaBiauBaTh Bocnuranne 6epexHoro Hudposas
1IecTB y pacTeHuitPons B3aU-MOCBS3b OTHOILIEHHS K CBOEMY 3/I0POBBIO, | JJaOOpaTOpus 10
JIBIXaHUS B KU3HU IPOLIECCOB NPUBUTHUE UH-TEpECA K HKOJIOT UM (AATUUK
pactenuil. CpaBHUTEb- JIbIXaHUS U U3yUYEHUIO NIPEeIMETa. YTJIe-KUCIIOTo rasa u

Hasl XapaKTepUCTUKa
MIPOLIECCOB JIBIXaHUS U
¢dorocunteza. OOMeH
BEII[ECTB B OPraHU3Me Kak
BAXXHEHUIINN MPHU-3HAK
XKU3HU. B3anuMo-cBs3b
MIPOLIECCOB JIbIXa-HUS U
¢dboTocuHTE3a

dboToCHH-TE3a,
MIPOBOJIUTH UX
CpaBHEHHE.
Onpenensith
MOHSTHE «OOMEH
BEILIECTBY.
Xapakrepu3oBarb
00-M€H BeIleCTB
KaK Ba)KHBIM

KHCJIOpOa)




IPU3HAK )KU3HU

9 | Tpancnopr BemiectB. | TpaHCcoOpT BEIIECTB. VYcranaBinvBaTh 1 OOBACHATH poJIb TPAHCIIOPTA [Tudposas
Hcnapenue Bojbl Wcnapenne Boabl B3aU-MOCBSI3b BELIECTB, UCITAPEHUS BOJIBL. naboparopus 1o
JUCTBSIMH muctesamu. Typropaoe TpaHcIopTa .O00CHOBBIBATh POJIb AKOJIOTUHU (JaTYUK
JlaGopaTopHasi paboTa | COCTOSIHUE KJIETOK BELIECTB B MOYBEHHOTO TU-TAHUS B KU3HH | BIaXX-HOCTH, OCBE-

4. «Ucnapenue BObI pacTeHHUHN. pacrenuii CpaBHUBATD U IICHHOCTH ) ITU(PPOBOIA
JUCTBSIMU 10 U 1OCJIE pa3auvaTh COCTAB U 3HAUEHUE JIaTYUK

TIOJTUBAY, OpPraHUYECKUX U MHUHE-PAITBHBIX | 3JIEKTPOIPOBOIHOCTH
5. Typrophnoe y100peHuil 115 pacTeHu .

COCTOSIHHE KIJIETOK. Hcnonb3oBars

6. 3HaueHue MH(pOpPMalLMOHHbBIE PECYPCHI IS

KYTHUKYJIBI U IPOOKH B MOJIrOTOBKH IIPE3EHTa-IINU

3alUTe pacTeHUl OT MIPOEKTa O MPHUCIIOCOOIEHHOCTH

UCHapeHHsD K BOJIC PaCTeHHU Pa3HBIX

9KOJIOTHYE-CKUX TPYIIIT
Knaccuduxarus 11BeTKOBBIX pacTeHUI

10 | CemetlicTBa KJ1acca OO6mras xapakTepuctu-ka. | M3yunth oO0mIy1o 2 Brigensite ocHOBHBIC Tpu3Haku | PabGora ¢ rep-6apHbIM

JBy10JIbHBIE CewmelictBa: Po3o- Xa-pPaKTEPUCTHKY KJIac-ca Mare-puajaoM

LBETHBIC, MOTBIIILKOBBIC,
KpecroupeTHsie,
ITacnénoBrie, CinokHO-
nBeTHbIe. OTINYUTEIIb-

HBIC ITPU3HAKHU CE-MEUCTB.

3HaueHue B MPUPOJIE U
KU3HU Ye0-BeKa.
CenbCcKoX03s1ii-CTBEHHBIE
KYJbTYpBI

ce-MelCTB Kiacca
JIBy-HOJIbHBIE.

JBynosnbHbIe. ONTUCHIBATH
OTJIMYUTEIbHBIC TPU3HA-KU
ceMeiicTB kiacca.Pacro3naBaTth
MpeJCTaBUTENEH Ce-MEUCTB Ha
pUCYHKax, TepOapHbBIX Ma-
Tepuanax, HaTypaJbHbIX
o0bekTax. [I[puMeHsITh TPUEMBI
paboTHI C ompe-AeuTeIeM
pacrenuii. cronbs30BaTh
nH(pOPMaIMOHHBIE PECYPCHI IS
MOATOTOBKHU MPE3EHTA-LIUH
MIPOEKTa O POJIM PACTEHH KIlac-




ca /[By10JIbHBIE B IPUPOJIE U
YKU3HU YEJIOBEKA

11

CewmeiicTBa Ki1acca
OIHOIOJIFHEIE

OOm1ast XxapaKTepHCTHKA.

CemeiicTBa: JInnelinele,
Jlykossie, 3naku. Ot-

JIMYUTCIIbHBIC IIPU3HAKH.

3HaueHue B IpUpoJe

W3yuuts oO0myro
Xa-pPaKTEPUCTUKY
Ce-MEHCTB KJlacca
OaHO-I0IbHEIE..

BrienaTe npu3Hakuy Kiacca
Opnno-nonbHble. OnpenensiTs
IIPU3HAKU JEJICHUS KI1acCOB
JBynonbubie 1 OJHON0Ib-HbIE
Ha cemeiicTBa. OnuChIBaTh
XapaKTepHbIE YEPThI CE-MENUCTB
KJjlacca
OnnononbHeie. [ [pumMeHsTh
npuéMbl paboThI C Ompe-
JeJIUTENIEM
pactenuil.IIpuBoauTh IpUMEpPHI
OXpaHsIeMbIX BUIOB.
Ucnonbs3oBath
MH(OpPMaLMOHHbBIE PECYPCHI IS
MOJATOTOBKU Mpe3eHTa-LNuN
IIPOEKTA O MPAKTUYECKOM HC-
MOJIb30BaHUH PACTCHUHN
cemeiictBa OTHOIOIBHEIE, O
3HAYEHHH 3JIAKOB JIJIS JKUBBIX
OpraHu3MOB

PabGora ¢ rep-6apHbIM
Mare-pruaioMm




Beenenue — 3 u

TemaTuueckoe MmiIaHupOBaHUE B / Kiacce

P. 1. PacTenust — mpou3BOAUTENHN OPraHUIECKOT0 BemiecTsa — 12 4.
P.2. ’)KuBoTHBIE — IOTpEOUTENN OPraHUYECKOro BelecTBa — 13 u.
P.3. BakTtepuu, rpuObI — pa3pynIuTeld OpraHndecKoro BeniecTa. Jlnmaauku — 5 4.

O060061enue — 1 4.

Ne | Tema Conepxanme eneast ycranoBka | Kommu | OcHOBHBIE BUABI AesiTeIbHOCTH | Mcnons3oBanue
ypoka €CTBO 00ydJaronuxcs Ha ypoKke/BHEY- 000poI0BaHMS
1 YacOB | pPOYHOM 3aHSTUU
Pactenns — mpou3BOAMTENN OPraHUIECKOTO BEIIECTBA

1 | [loauapcrBo OO01as XxapakTepuCTHKA. W3yunuts ctpoenne | 1 OO61mas xapakTepucTHKa. Mukpockon
Hacrosmue Crpoenue, pa3MHO-KEHHE U pa3MHOKEHHE Crpoenue, pa3sMHO-)KEHHUE 1 (poBoid,
BOJIOPOCIIH. Bojiopocieit. PaznooOpasue BOJI-pOCIeit Bojiopociieid. PasnoobOpasue MHKPOIIpENa-parkl.
[TonuapcTBo Bosio-pocien. OTaensl: 3ené- BOJIO-pocnei. Otaensl: 3ené- (OnHoKNETOUHAS
barpsiaku. Ponb Hble, Kpacnsie, bypsie Hele, Kpacnsie, byprie BOJIOPOCIIb —
BOJIOPOCIIEH B BOJIOPOCJIH. 3HAYEHUE BOJIOPOCIIU. 3HAYEHUE XJIAMHJIOMOHA/IA)
BOJIHBIX BOJIOPOCJIEN B IPUPO/IE. BOJIOPOCIIEH B IPUPOJIE.
skocucteMax. JI/p | Mcnons3oBanue Bogopocieit Hcnonk3oBanue Bogopocien
1. "Uzyuenue YEJI0BEKOM YEJI0OBEKOM
OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
BoJiopoceit"”

2 | Otmen MoxoBuanble, xapaktepusie | M3yuuth ctpoenune | 1 CpaBHuBaTh IpeAcTaBUTENCH Muxkpockorn
MoxoBuHBIE. 4yepThl cTpoeHus. Kiaccor: U pa3MHOXKEHUE pa3-JIMYHBIX TPYIIN PaCTCHUN U (poBoiA,
Ponb MxoB B [Teu€HouHUKY U MXOB oTJiena, Ae-1aTh MUKPOIIpEeTna-parhbl.
o0pa3oBaHUH JlucroctebenbHbIC, HX BbIBOJIbI. Ha3piBaTh
OOJIOTHBIX OTJINYUTEIbHBIE YEPTHI. CYILIECTBEHHBIE IPU3HAKU MXOB.

skocuctem Jl/p 2.

Pa3zmuoxenue (Oecno-moe u

Pacnio3naBate nipeacraBurenei




«CtpoeHue
3€JIEHOT0 MXa

II0JIOBOE) U pa3-BUTHE

MOXOBHUAHBIX. MO-XOBI/II[HBIG

MO-XOBUHBIX HA PUCYHKAX,
repOapHbIX MaTepuaax, KUBbIX

KyKYIITKHH KaK CIIOpPO-BbI€ PACTECHUSL. o0bekTax. BeraensaTe npusHaku
JIeH 3Ha4yeHne MXOB B IIPHU-POJIC U NPUHAIICKHO-CTH MOXOBHIHBIX
KHU3HU YETIOBEKA. K BBICIIIIM CIIOPO-BBIM
JlaGoparopnas paboTta 3. pacTeHusIM. XapaKTepu30BaTh
«M3y4eHune BHEIIHETO IIPOIIECCHI Pa3-MHOXKEHHS U
CTPOEHUST MOXOBH/THBIX Pa3BUTHSI MOXOBHUIHBIX, UX
pacTeHuin» 0COOEHHOCTH. Y CTaHaBIUBATh
B3aMMOCBSI3b CTPOE-HHUS MXOB U
WX BO3JICVICTBHS Ha Cpely
obOutanus. CpaBHUBaTh BHEIIHEE
CTpOEHHE 3EJIEHOT0 MXa
(KyKyILIKMHA JIbHA) U 0enoro mMxa
(carayma), oTMeqaTh UX
CXOJICTBO 1
paznnuna. PUKCHpPOBaTh
pe3yJIbTaThl UCCIIE0-BaHUH.
ColmroaTh paBuiIa paboTH B
KaOu-HeTe, 00paIeHus ¢
n1abopaTopHBIM 000pYAOBaHUEM
Otnen OO6mras XxapakTepucTUKa N3yuuts 0011yI0 BoIABISITE OOIIIHIE YepThI PaboTa ¢ rep-6apHpiM
I'onocemennsle. roJIOCEMEHHBIX. Pacce-nenne | xa-pakTepucTuKy CTPOCHUS U Pa3BUTHUS CEMEHHBIX | MaTe-puajioM
Pomnp TOJIOCEMEHHBIX IO roJj0ce-MEeHHBIX pactenuii. OcBauBaTh MPUEMBI

rOJIOCEMEHHBIX B
HKOCHCTEME Tairu
JIp. 4. «Ctpoenue
M0OEroB XBOWHBIX
pacTeHu»

JI/p 5.«Ctpoenue
MY’KCKHUX,
KEHCKUX LIUIIEK U
CEMSTH COCHBI

IIOBEPXHOCTH 3emum.

OO6pazoBaHue ceMsiH Kak

CBUICTCIBCTBO 00-J1ee

BbBICOKOTI'O YPOBHS pa3BUTHSL

I'OJIOCEMCH-HBIX I1I0

CPaBHEHUIO CO CIIOPOBBIMH.
Oco0EHHO-CTH CTPOSHUS U
pa3BU-THS NIPEACTABUTEIIEH
KJlacca XBoiiHkIe. I o1o-

pacteHuii

paboThI C OMpe-AenuTesIeM
pactenuii. CpaBHMBAaTh
CTPOEHHE CIIOPHI U CEMEHH.
XapakTepu30BaTh MPOIECCHI
pa3-MHOXKEHUS U pa3BUTHS
roJI0CEMEH-
HbIx.[IporaosupoBars
MOCJIE/ICTBHS HEPA-IIUOHAIILHOU
JIeSTEIbHOCTH YEJIOBEKa JUIs




OOBIKHOBEHHOI

CEMEHHBIE Ha TEPPUTO-PUU
Poccuun. x 3Haue-Hue B
MIPUPO/IE U )KU3HU YETOBEKA

JKUA3HU
roJIoceMeHHbIX. MIcnosib30BaTh
uH(OPMAaIIMOHHBIE PECYPCHI IS
MOArOTOBKH MPE3EHTA-LINU
MPOEKTA O 3HAYEHUU XBOMHBIX
necoB Poccun

Otnen
[TokpbeITOCEMEHHBIE
, i L{BeTkoBbIE.
Ponb
MMOKPBITOCEMEHHBIX
B Pa3BUTUU
3eMJIEeIeNns

JI/p 6. «Ipu3Haku
OJIHOJIONBHBIX M
JIBYTOJIbHBIX
pacTeHuiD»

OO01as XxapakTepucTu-Ka.
CemeiictBa: Po3onseTHbie,
MOTBIILKOBEIE,
KpecroupeTnsie,
ITacnéunosrie, Ci1oKHO-
uBeTHbIC. OTIIMYUTEI-HbIE
MPU3HAKU CEMEMNCTB.
3Ha4YeHHE B IPUPOJIE U
YKU3HU Yes-BeKa.
CenbCKOX035IIICTBEHHBIE

KYJIbTYpPBI

N3yuuts oburyro
XapaKTEePUCTUKY Ce-
MENCTB Kinacca [IBy-
JIOJIbHBIE.

Bb1iensaTe OCHOBHBIE TPU3HAKU
KJ1ac-ca /By ioibHbIE.
OnuceIBaTh OTIMYUTENLHBIE
IIPU3HA-KU CEMEWCTB KJ1acca.
Pacno3znaBarts npencraBurenei
C-MEHCTB Ha PUCYHKAX,
repOapHbIX Ma-TepHuanax,
HaTypaJIbHBIX
oObekTax.[IpumMeHsTh MpUEMBI
paboTHI C OTpe-eauTeNIeM
pacrenunii. Ucrions30BaTh
nH(pOpMallMOHHbBIE PECYPCHI IS
MOJATOTOBKU IIPE3EHTA-IIUH
MPOEKTa O POJIU PACTEHHI Kiiac-
ca /[BynonbHbBIE B IPUPOJIE U
’KU3HU YeloBeKa

Pabota ¢ repGapHbIM
MaTepuaIoM




CewmeiicTBa Ki1acca
OIHOIOJILHBIE

OOm1ast xapaKTepHCTHKA.
CemeiicTBa: Jlnennsie,
Jlyxossie, 3naku. OT-
JIMYUTCIIbHBIC ITPU3HAKH.
3HaueHue B IpUPOJIe

N3yunts oburyro
Xa-paKTePUCTUKY
Ce-MEMCTB Kjlacca
OnHO-I0IbHEIE..

BriensaTe npu3Haku Kiacca
Opnno-nonbHble. Onpenenirs
IIPU3HAKU JEJICHUS KJIacCOB
JBynonbubie 1 OOHOO0Ib-HbIE
Ha ceMmelicTBa. OnuchIBaTh
XapaKTepHbIE YEPTHI CE-MENUCTB
KJ1acca

Opnnopnonbubie. IIpuMeHsTH
npuéMbI pabOTHI € orpe-
JIEIUTENIEM

pacrennii. [IpuBoIUTE IpUMEPHI
OXpaHsIeMbIX BUJIOB.
Hcnonp3oBars
MH(pOpPMalLMOHHbBIE PECYPCHI IS
MOJATOTOBKU IIPE3EHTA-IIUH
MPOEKTa O MPAKTUYECKOM HC-
MIOJIb30BAHUN PACTEHUN
cemeiicrBa OHOMOJIBHEIE, O
3HAYEHUH 3J1aKOB JUIsl KUBBIX
OpPraHHU3MOB

Pabota c rep-6apHbIM
Mare-pHaIoM

KusortHnie — HOTpe6I/ITeJ'II/I OpTraHN4Y€CKOI0 BEHIECCTBA

OO6mrast xapakrepu-
CTHKa MOJIIapCTBa
IIpocreitmue.
JlaGopaTopHas pabota
7.

«Ctpoenue u
nepeiBU-KeHNe
UHQPY30pUH-TY-

Cpena oOuTaHusi, BHEIII-
Hee ctpoeHue. Ctpoe-Hue
U )KU3HEAEATENb-HOCTD
CapKOJIOBBIX HA IPUMEPE
aMEOBI-TIPO-Tel.
Paznoo0Opasue cap-
KoJ0BbIX Cpena
oOuTaHus, CTpOE-HUE U

Jatb o0rryto
XapaKTe-pUCTUKY
[Ipocreii-ium, Ha
npumepe Tu-na
CapkogoxryTu-
koBble. Ha mpumepe
3BIJIEHBI 3€JIEHOU
MOKa3aTh

1

BBIABISITE XapakTepHbIE
MIPU3HAKY MOIapCTBA
[Ipocretimue, unmu On-
HOKJIETOYHBIE, THUIIA
CapkoaoBbI€ U
KT'yTHKOHOCIIBL. Pacrio3HaBath
MpeCTaBUTENEH Kilac-ca
CapkoJ10BbI€ HA MUKpOIIpena-

Mukpockor

1 (ppoBoi,
MUKpOIIpena-paThl
(ameba, 3BIIICHA
3eneHasi, UHQY30pHs
Tydenbka)




ek

8. «CpaBHuUTENBHAS
XapaKTEePUCTHKA
OJTHOKJIETOYHBIX
OpPraHu3MOB»

nepeBIKEHUE Ha
IIpUMEpE 3BIIICHBI 3€IIE-
HOM. XapakTep NUTaHus,
€ro 3aBUCHUMOCTB OT
yCIIOBHM cpenpl. [IpIxa-
HUE, BBIJICIICHUE U Pa3-
MHOkeHue. Coueranue
MPHU3HAKOB )KUBOTHOTO U
pacTeHus y 3BIJICHBI
3enéHoil. PaznooOpaszue
KTYTUKOHOCIIEB

B3aUMOCBSI3b CTpOE-
HHSA U Xapakrepa
nu-TaHus OT
YCJIOBHI
OKpy>Karomen
cpebl

parax, pUCyHKaXx,
dororpadusx.yYcraHaBIUBATH
B3aMMOCBSI3b CTPOE-HUS U
(GYHKIMI opraHu3Ma Ha MpH-
Mepe amEOBI-TTpoTesl.
O60CcHOBBIBaTH POJIb
MPOCTEUIINX B
IKOCUCTEMaX Y MEHUE paboTaTh C
1a00paTOPHBIM 000PYAOBaHUEM,
YBEIMYUTEITHHBIMHA TIPHOOpAMHU.

Tun Kumeuno-
nosnoctHble. CTpoeHue
1 J)KHU3He-
JesITebHOCTD

OO6mue yepTsl cTpoe-
Hus. ['mapa — onmHOU-
Hb1i onum. Cpena oou-
TaHWsl, BHEIITHEE W BHY-
TpEHHEE CTPOCHHUE.
Oco0eHHOCTH KU3HEE-
ATEITLHOCTH, YPOBEHB
OpraHu3aIui B CpaBHE-
HHUM C MPOCTEHIIIUMU

N3yunts cTpoeHue
u
KHU3HCACATCIBHOCTD
KHIIIECYHOIIOJIOCTHBI
X Ha IIpUMeEpE
TUAPBI, BEIACIUTD
OCHOBHBIC YEPTBI
YCIIOKHEHHUS
OpraHu3aIyx 10
CPaBHEHHIO C IIPO-

OnuceiBaTh OCHOBHBIC MTPU3HAKH
MO/IIIapCcTBa

MmuorokiieTounsie. Ha3sBaTh
MPEICTABUTENEH TUTIA KU-
IIEYHOIOJIOCTHEIX. BEIIEIATh
001111e YepThl CTPOCHHUSI.
OOBACHATH HAa IPUMEPE HATIMYNE
Jy-4€BON CUMMETPUH Y
KUIIIEYHOIIO-JIOCTHBIX.
XapakTepru30BaTh MPU3HAKU

Mukpockon

1M (ppoBoid,
MUKpPOIIpEemna-parsbl.
(BHY-TpeHHEE
CTpOEHHE TUIPHI)

CTEUIIINMU. OoJiee CII0KHOM OpraHu3aIiy B
CPaBHEHMH C TIPOCTEHILIIMU
Tun Kosbuatsie ye- Mecra oOuTanus, cTpoe- N3yunthb Pacnio3naBate npeacraBuTeneit Mukpockor
PBH. HUE U KU3HEeSTeNb- 0COOEHHOCTHU KJIac-ca Ha PUCYHKaXx, U (ppoBoiA,

HOCTb CHCTEM
BHYTPEHHHUX OpP-TaHOB.
YpoBHU OpraHu-3anuu
OpraHoOB YyBCTB
CBOOOTHOKUBYIITUX
KOJIbYATBIX YepBEH M Ia-
Pa3UTUYECKUX KPYTIIBIX
4yepBen

YCIIO)KHEHHUSI B
CTPOEHHUH KOJbya-
TBHIX YepBel Kak 0o-
nee
BBICOKOOPTaHU30-
BaHHOM I'pyMIbI IO
CPaBHEHHUIO C
TUIOCKU-MU U

doTtorpadusix. XapakTepru3oBaTh
YePTHI YCIIOKHE-HUSI CTPOCHHS
CHCTEM BHYTPEHHUX
opranoB.®opMyIHpOBaTh BHIBOJ
00 ypOBHE CTPOEHHSI OPraHOB
YyBCTB

nabopaTop-Hoe
o0opyao-BaHue. Diek-
TPOHHBIE TA0-JTUIIBI




JlabopartopHasi pabota 9. | KpyTIbIMH Yep-
«BHemHee cTpoeHue BSIMU.
JI0KJIEBOTO YEPBSI, €T0
nepeBIKEHIE, pa3apa-
KHMOCTBY.
JlaboparopHas padota 10
(110 yCMOTpPEHHUIO yuH-
TEJIsN)
«BHyTpeHHee cTpoeHue
JIOKJIEBOTO YEPBS».
9 | Tun Momrocku Cpena oOurtaHusi, BHEII- N3yunts Paznuuars u onpenenars ABy- [udposoii
HEee CTPOCHHE Ha MPUMe- | 0COOCHHOCTH CTBOPYATHIX MOJUTFOCKOB Ha MUKPOCKOTI,
pe 6e33y0ku. CTpoeHue U | CTpOEHHUS Kjacca pucyH-kax, pororpadusix, nmabopaTtop-Hoe
(YHKITUU CHCTEM BHY- JIBycTBOpUaThIe HATYPaJTbHBIX 00opyn0-BaHUE.
TpeHHUX Opra”os. Oco- MOJI-TIFOCKH 00bekTax.O0BACHITD Bax-Hp1e npenapa-
OCHHOCTH Pa3MHOKEHHS B3aMMOCBSI3b 00pa3a )KU3HU U ThI, KOJUTCKIIHA
1 pa3Butus. Ponb B ipu- 0COOEHHOCTEH CTPOCHHS PaKOBHH MOJITFOCKOB.
polie ¥ 3HaYeHHe JIs JIBYCTBOpYATHIX DneKTpOHHbIE
YelioBeKa. MOJUTIOCKOB. X apaKTe€pU30BaTh TaOIUIIBI
JlabopaTopnas padora 11. YepTHI MIPUCITIOCOO-JICHHOCTH
«BHemiHee cTpoeHue pa- MOJIJTIOCKOB K cpejie 00u-TaHUsI.
KOBUH NMPECHOBOJIHBIX U @®opMyIHpOBaTh BEIBOJ O POJIU
MOPCKHX MOJITTIOCKOB) JIBY-CTBOPYATHIX MOJUIFOCKOB B
BOJIHBIX
9KOCHCTEMAX, B )KU3HU
YyelioBeKa. Y CTaHaBIINBaTh
CXOZICTBO U Pa3IUyusi B
CTPOCHUH PAaKOBUH
MoJuTIockoB. CobmoaaTh
npaBujia paboOThI B KaOU-HETE,
oOparnieHus ¢ 1ab0paTOpHBIM
o0opyioBaHHEM
10 | Tun Ynenucronorue. | OOmas XxapakTepucTu-ka, | BbIABUTH OCHOBHBIE BhIsSBISTE XapakTepHbIe ['epOapHbIif MaTepuan




Knacc Hacexomble 0COOEHHOCTH BHELI-HETO | XapaKTepHbIE NPU3HAKA HACEKOMBIX, — CTpOCHHE Ha-
crpoenusi. Pazno-o0pasue | mpusHa-Ku OTIHCHIBAThH UX PU BBI- CEKOMOTO, THITBI
POTOBBIX Opra-HOB. HACEKOMBIX. MOJTHEHUH J1a00paToOpHOi pas3BUTHSL.
Crpoenune u pyHKIUH N3yanTh THITBI paboThL. Y cTaHABIMBATH
CHCTEM BHY-TPEHHHUX pa3BH-THS B3aMMOCBSI3b BHY-TPEHHETO
opraHoB. Pa3-MHOXeHHE. | HACEKOMBIX CTPOCHUS U MPOIECCOB
PasBuTune ¢ HEMOIHBIM KHU3HECATEITLHOCTH
npeBpaieHuem. [ pymbt HacekoMbIx. Habmonars,
HAceKOMBIX. Pa3Butne c (bUKCHpPOBATH PE3yIbTA-THI
MTOJTHBIM TIPEBPAICHU-EM. HaOJIFOIEHNH, JeTaTh
['pynmer HacekoMbIX. Poitb BBIBOJIbI. COOTIOATH MTpaBUiIa
KaKJIOM CTaJNM pa3BUTHUSA paboThl B Kabu-HETE,
HACEKOMBIX oOpariieHus ¢ 1abopaTopHBIM
JlaboparopHas pabora 12. 000pyI0BaHHEM.
«BuenrHee cTpoeHme XapakTepru30BaTh TUITHI
HaceKOMOT0» Pa3BUTHSI Ha-CEKOMBIX.
OOBACHATH MPUHIIMIIBI
KJ1accu(uKa-1uu
HACEKOMBIX. Y CTaHaB/IMBaTh
CHCTEMATHUYECKYIO
IPUHA]UIEKHOCTh
HAaCEKOMBIX. BBIABIATH pazmuuus
B PA3BUTHUU HA-CEKOMBIX C
HOJIHBIM M HEIOJIHBIM
IPEBpaLCHUEM
11 |. Ocob6enHoctu BHenHero | M3yuurs Xapakrepu3oBaTh 0COOEHHOCTH | BiakHble npenapatsl
Tun Xopaossle. CTPOEHHUS, CBSI3aHHBIE C 0COOEHHOCTH BHEIIIHEr0 CTPOEHUs phIO B «Pb10B1». MoO-n1€716 —
ITo3BOHOYHBIE oOUTaHuEM B BHEIITHETO CBSI3U CO Cpeiof OOUTaHus. CKe-JIET PbIObI
xuBoTHbIe. Hanknace | Bope.CtpoeHue u CTpPOEHMH, OcBauBatb npuémbl paboThI ¢

PEIOEL

(YHKIIUM KOHEYHOCTEH.
Opransl 60KOBOI TMHUWY,
Oprasbl CiIyXa,
paBHOBecHs. ONOpHO-

CBsI3aHHBIE C OOHUTA-
HUEM B BOJC

ompe-ZIeNTUTeNIeM
’KUBOTHBIX. BHISBIISITE UepThI
HPUCIIOCOOJICHHO-CTH
BHYTPEHHETO CTPOCHHUSI PBIO K




JIBUTaTeNIbHAs CUCTEMA.
Ckener Hemap-HbIX U
MApHBIX TJTABHU-KOB.
CKeneT roiaoBbl, CKEJIET
xabp. OcobeH-HOCTH
cTpoeHus U pyHK-IUi
CHCTEM BHYTPEHHUX
opraHoB. YepTsl 6osee
BBICOKOTO YPOBHSI Opra-
HU3alMU PbIO 1O CpaB-
HEHHIO C JTAHIIETHUKOM.
JlabopaTopHas pabora
«BHemHee cTpoeHne u
0COOEHHOCTH TepeIBU-
xeHus peiob» J/p 13.
«BHyTpeHHee cTpoeHune
PBIOBDY

oOuranuto B Boje. Habmonars u
OTKCHIBATh BHEIIHEE CTPOCHHE U
O0COOEHHOCTH NepeaBU-KEHUS
PBIO B XO/I€ BHITIOJTHEHUS JIa-
O6opaTopHoi paboTel.Co0I0AaTh
npaBujia OBEACHUS B KaOWHETE,
oOpaitieHus ¢ 1abopaTop-HbIM
000pyI0BaHHEM.

YcranaBinMBaTh B3aMMOCBSI3b
CTpOE-HHSI OT/IEINBHBIX YacTel
ckesera pbl0 U UX QyHKIUH.
BrISBIIATE XapaKkTepHBIC YEPTHI
CTPOCHUS CHCTEM BHYTPEHHHUX
opra-HoB.CpaBHUBATH
O0COOEHHOCTH CTPOCHHUS U
(GYHKIHI BHYTPEHHUX OPTaHOB
pBIO U TAHIIETHUKA.
XapakTepru30BaTh YEPThI
YCII0)KHE-HUSI OpraHu3aliu pblo

12 |. XapakTepHbIE YEPTHI N3yunth 4epThl YcranaBinuBaTh B3aUMOCBSI3b Brnaxxnsie npenapatbl
Knacc 3eMHOBO/IHBIE | CTPOCHHUS CUCTEM BHY- CTpOE-HHSI CHCTEM CTpOE-HHsSI OPTaHOB U CHCTEM «3eMHOBO/I-HBIC)
TPEHHUX OPTraHOB 3eM- BHYTpPEH-HUX OpraHoOB C UX QYHKIHSIMH U
HOBOJIHBIX 10 CPABHE-HUIO | OPTaHOB 3€MHO- cpenoit oouranus. CpaBHUBATH,
C KOCTHBIMH PbI0a-MHU. BOJIHBIX 110 CpPaBHE- 000011aTh HHGOPMA-IIHIO O
CXO0/CTBO CTpOCHUS HUIO C KOCTHBIMH CTPOCHUY BHYTPEHHUX Opra-HOB
BHYTPEHHHUX OPTaHOB pbriOaMu amduobuii u prIO, AENIaTh BHIBO-
36MHOBOJHBIX U PBIO 11 OTipeiensaTh 4epThl Oosee
BBICOKOW OpraHu3aluu
3eMHOBO/IHBIX 10 CPaB-HEHUIO C
peIOaMu
13 CX0ICTBO M pa3nuyus N3yunts ueptol YcTaHaBnuBaTh B3aUMOCBSI3b BrnaxHbie nipernaparsi

Knacc
MIPECMBIKAIOIIHECH. .

CTPOCHUSA CUCTEM BHY-
TPCHHHUX OPraHOB IIPC-

CTpOE-HHUS CUCTEM
BHYTPEH-HUX

CTPOC-HUA BHYTPCHHUX OPraHOB
" CUCTCM OpPr'aHOB peHTHJ’IHﬁ, Hux

((HpeCMBI'KaIOH_II/ICCH»




CMBIKAIOIINXCS U 36MHO-
BOJHBIX. UepTsl pu-
CIIOCOOJIEHHOCTH

OpraHoOB IIPECMBbI-
KaIOLIMXCS 110 CPaB-
HEHHUIO C

byHKUIUH U cpeasl
oOuTaHus. BEIsBIATE YepThI
0o0J1e€ BBICOKOH Op-TaHU3ALUH

MIPECMBIKAIOLIUXCS K 36MHOBO/IHBIMH. IIPECMBIKAIOLUXCS 110
JKU3HM Ha cyme. Pa3- CPaBHEHHUIO C
MHO>KEHHE U Pa3BUTHE. 36MHOBOIHBIMU. XapaKTepU30BatT
3aBUCUMOCTb T'OJIOBOTO b IPOLIECCHI pa3-
YKU3HEHHOTO LIUKJIA OT MHO>KEHHUS U pa3BUTHUS
TEMIIEpaTypPHBIX YCI0-BUN JIETEHBIIIEN Y
MIPECMBIKAIOIINXCSL.
Hcnonb3oBars
MH(pOpPMalLMOHHbBIE PECYPCHI IS
MOJATOTOBKU Mpe3eHTa-LNuN
MIPOEKTa O FOJIOBOM >KU3HEHHOM
IIUKJIC PENTUIINH, 3a00Te 0
MOTOMCTBE
14 B3anMocBs3b BHENIHETO N3yunts XapaxtepuzoBatb ocodenHoctu | Yydeno [Itu-1sl,
Knacc IItumpr. CTPOEHUS M IIPUCIIOCO0- B3aMMOCBSI3b BHEIIHETO CTPOCHHUS NITUIL B Ilepbs nTULBL, MU-

JIEHHOCTH IITHUII K TIONETY.
Tunsl nepbeB u X QyHK-
uuu. YepTsl cX0aCTBa U
pa3nuyuus MOKPOBOB MTHII
U PENTHINAM.
JlabopaTopHas pabota 14.
«Bneminee ctpoeHue
ntuiel. CTpoeHue mne-
preB» M3meneHus
CTPOCHHS CKEJIeTa MTHUII B
CBSI3H C
MPUCTIOCOOJICHHOCTHIO K
noséry. OcoOeHHOCTH
CTPOEHHS MYCKYJIaTyphl U
e€ pynkuun. [IpuunHel

BHEIITHEr0 CTPOCHUS
u
MPHUCIIOCOOTIECHHOCT
Y NTHUII K TTOJIETY

CBSI3M C UX
MIPUCTIOCOOICHHOCTHIO K
non€Ty.OOBICHITh CTPOCHUE U
(GYHKIMH TIe-pbeBOTr0 MOKPOBa
Tesa NMTHULL. Y CTAHABIIMBATh
YepThI CXOCTBA U PA3IAYUS
MOKPOBOB NTHII U PENTHU-
nui.M3y4yaTe 1 ONKMCHIBATH
0COOCHHOCTH BHEIIIHETO
CTPOEHHUS MTHIL B XOJI€ BbI-
MOJTHEHUS J1a00paTOPHOIA
paboTsl. CobnoaTh mpaBuiia
paboThI B Kabu-HeTe,
oOpariieHus ¢ 1ab0paTOpPHBIM
000pyToBaHHEM

Kponpenapa-Tbl
«[lepbst mTUI), CKENET
roJy0si.




CpacTaHus OTACIbHBIX
KOCTEH CKeJjIeTa IITHII.
JlaboparopHas padora 15.
«CTtpoeHue ckeneTa nTu-
1BD)

15

Knacce
Muiiexkonurarorue.

OcoOeHHOCTH CTPOEHUS
ONIOPHO-/IBUTaTEIIbHON
CUCTEMBI. Y POBEHb Opra-
HH3A1UU HEPBHOM CH-
CTEMBI 110 CPAaBHEHHIO C

XapakTepHbIE YEPTHI
CTpOEHUS MUILEBAPH-
TEIbHOW CUCTEMBI KO-
TIBITHBIX U TPHI3YHOB.
VYcnoxxHeHne CTpOeHUs U
(GyHKIUN BHYTPEHHUX
OpraHoB.

JlabopaTopHas padota 16.
«CtpoeHnue ckenera
MJIEKOITUTAIOIINX)

APYTrUMHU IMO3BOHOYHBI-MH.

N3yuuts ckener u
BHYTpPEHHEE
CTpOEHHUE
MJIEKOITUTAFOIINX

OnwuceIBaTh XapaKTepHBIE
O0COOEHHO-CTU CTPOEHUS U
(GyHKIMI onop-HO-
JIBUTATEIIEHOW CHCTEMBI,
UCTIONB-3YS TPUMEPHI )KUBOTHBIX
pasHBIX cpen
obutanus.ITpoBouTh
HaOI0IeHNS U (PUKCUPO-BATh UX
pe3yIIbTATHI B XOIE BHITIOJIHE-
HUS Ta0OpaTOPHOU

paboTbl. XapakTepr30BaTh
O0COOCHHOCTH CTPOEHUS CUCTEM
BHYTPEHHHUX Opra-HoOB
MJIEKOTIUTAIOLIUX 10 CPAaBHEHUIO
c

penTUINSIMUA. APryMEHTHPOBATh
BBIBOJIbI O IPO-TPECCUBHOM
pPa3BUTHUU MIIEKOIIUTAIO-
mux.Cobio1aTh MpaBuia
paboThI B Kabu-HeTe,
oOpareHus ¢ 1abopaTopHbIM
o0opynoBaHHEM

BiraxxHblie npenapatsl
«Kpomuk», ckener
MJIE-KOIIMTAIOLIETO

bakrepun, rpu0bl — pa3pylIMTEIn OPraHunYecKoro BemecTsa. JinmaiHuku

16 | Ctpoenwue u

‘ EaKTepI/II/IZ CTPOCHUC U

| XapakrepusoBatb

| 2

| OnmceiBaTh pazHoOGpasHbIe

‘ PaCCManI/IBa-HI/Ie




KU3HEAEATEILHOCTh KHU3HEJEATEIbHOCTh. bakT | ocoOeHHOCTH (bopMbI OaKTepHaTbHBIX KIETOK | OaKkTepuii Ha TOTOBBIX
Oakrepuil. 3HaUeHUE | €pUU — MPUMUTHUB- CTpO€-HUS Ha PUCYHKE MUKpoIIpena-paTax ¢
OakTepuii B IpUpoJe | HbIe OJHOKJIETOYHBIE Op- | OaKTepHil. yueOHuKa.Paznuyars noHATUS: U C-T10JIb30BaHUEM
U KU3HM YEJIOBEKa rauu3Mmel. CTpoeHue Oak- «aBTOTPO(DEI», «TeTepoTPOdB», | MUKPOCKOIA.

Tepuil. Pa3MHOXKeHHE. «IIPOKAPUOTHI», «IYKAPUOTHD».

OakTepuil AeICHUEM XapaxkTepu30oBaTh MPOLIECCHI

KJIETKU HaJBoe. bakre- KU3HE-AEATEIbHOCTU OaKTepun

PpHUU Kak camasi ApEBHSS Kak npoxa-puot.CpaBHUBATh U

rpymnmna opraHu3MoB. OLICHUBATh POJIb OAKTE-pHii-

[Ipoueccol xxu3nenes- aBTOTPO(OB U OakTEepHUii-reTepo-

TEIBHOCTH OaKTepuil. TpooB B pupoaeyY meHue

[Tonsitue 06 aBTOTpOdax paboTtathb ¢ 1abOpaTOPHBIM

U reTepoTpodax, mpoka- 000pyI0BaHHEM,

pHOTaxX M 3yKapHoTax YBEIMUYUTEIbHBIMU TPUOOpPAMH.

17 | I'pu6s1. OOmmas MHuoroo6pa3ue 1 3Have- XapakTepu3oBarb [Toapa3znensaTe MIIATIOYHBIC ['otoBUTH MU-
XapaKTEPUCTHKA. Hue rpuboB. CtpoeHue CTpOEHHUE rpuObl HA TJIACTUHYATHIE U Kpomnpernapar
MHoroobpa3zue LUISTIOYHBIX TPUOOB. HUIATIOYHBIX TpyOuaTsie.OnuchrBaTh KYJbTYpBI
rpuOoB. [TnecueBbIe rpubbI, UX rpu0oB. CTPOCHHE TUIECHEBBIX TPHOOB 10 | Aposkxkei. M3ydars

WCTIOJIh30Ba-HUE B
3IIPaBOOXPaHEHUN
(aHTUOMOTHUK TICHUITUII-
nuH). OOHOKJIETOYHBIC
rpuobI — apoxoxu. Mx
WCIIOJIb30BAHUE B XJIC-
OoTCUeHUH U TTMBOBApPE-
Huu. Che00HbIC U 5710~
BUTHIC TpHOBL [IpaBuia
cbopa u ynorpebiaeHus
rpu6oB B nuity. [1apasu-
TU4ecKue rpuobl. Poib
TpuOOB B IIPUPOJIE
YKU3HU YeIOBeKa

pucyHky yueOHuka.OObsACHATH
TEPMUHBI «AaHTUOUOTHKY» H
«TEHUIWIUTHRY. Pactio3HaBath
CheTOOHBIC U SIIOBU-ThHIE TPHOBI
Ha TaOJUIaX ¥ PUCYHKaX
y4eOHHUKa. Y4acTBOBAaTh B
COBMECTHOM 00CYX1e-HUH
npaBuiI cOOpa U UCTIOIb30BAHUS
rpu0oB.O0BACHATH 3HAYCHHE
rpuOOB IS Ye-JIOBEKA U IS
HPUPOJIBI

TIJIECHEBBIE TPUOBI TTOJT
MHUKPOCKO-TIOM TTPH
Ma-JIOM YBEJIU-UYCHUHU
Ha ro-TOBBIX
n\MHKpoOIIpera-
paTax.DJIeKTpOH-HbIC
TaOJUIIBI U IUIAKATHI.




Beenenue — 2 4
P.1. HacnenctBeHHOCTB, Cpena u 00pa3 )KU3HU — (PAaKTOPHI 37J0POBBS — 6 U

P.2. IlenocTHOCTH Oprann3mMa 4ejioBeKa — OCHOBA €r0 KU3HEACSITEIbHOCTH — / 4.

TemaTuueckoe muaHupoBaHue B 8 Kiacce

P.3. OnopHo-nBuratenbHas cuctema. @PU3n4YecKoe 310pOBbe — 7 U.

P. 4. Cucremsl )xu3Heobecniedenns. @opMupoBaHue KyIbTYpHI 310pOBbs — 28 1
P.5. PenponykTrBHas cuctema M 3J0pOBbe — 3 4.
P.6. CucreMsl perymisiuuu KU3HeAeITeIbHOCTH — 7 4.
P.7. Cas3p opranm3ma ¢ okpyxarormieit cpenoit. CeHCOpHbIC cUCTEMBI — 6 .
O6006meHne — 1 u.

No | Tema Conepxxanue IeneBast ycranoBka | Komnu | OcHOBHBIE BUBI IEATEIbHOCTH Ucnonn3oBanue

/ ypoka €CTBO 0o0ydJaronuxcs Ha ypoKe/BHEY- 000poI0BaHMS

1 YacOB | POYHOM 3aHSTUU

Pactenus — mpou3BOAUTENN OPTraHUIECKOTO BEIIECTBA

1 | Knerka — CrpoeHune opranuzma N3yuuts ctpoenue, | 1 HasbpiBath OCHOBHBIE YacTH Mukpockon
CTPYKTYypHas YyelioBeKa: KJIETKH, TKa-HH, XUMHUYECKHH cocTaB kJjeTku. OnuchBaTh GYHKINUU u(ppoBoid,
eAMHUIA OpraHbl, CHCTEMbI OPTaHOB. KJIETKH TaK K€ Mpo- opraHouJ10B. OObSICHATh MUKpOITpEena-parsbl,
OopraHusmMa MeTtobl U3yde-Hus KHUBBIX L[ECChI MOHSTHE «(PEPMEHT. nabo-paTopHoe

OpPraHu3MOB: HAOIIO/ICHHE,
n3Mepe-HHe, IKCIICPUMEHT.
JlaGopaTopnas pabota 1
«/JlelictBue depmeHTa
KaTaJjia3bl Ha IEPOKCHU]]
BOJIOPOJ»

KUBHCACATCIIb-
HOCTHU

Pasnuyarts npouecc pocta u
npouecc pa3BuThs. ONKuChIBaTh
MPOLIECC JICTICHUSI KIIETKH.
BrlimonHATE 1abopaTopHBIN
OTIBIT, HA-0JI0IaTh
MPOUCXOJISIINE SBICHUS,
(buKCcHpOBaTh Pe3yIbTATHI
HaOII01e-HUSl, JIeNaTh
BbIBO/1b1. COOMIOIAaTh MpaBuIia
paboThl B KaOHu-HeTe,
oOparieHus ¢ 1a60paTopHbIM

00opynoBa-Hue




00opyI0BaHHEM

KomnoHeHThI
opraHusma
JeJIOBEKa.

CrpoeHnue opranuzma
YelloBeKa: KIETKH, TKa-HH,
OpraHbl, CHCTEMBI OPTaHOB.
MeTobl U3yde-HUS KUBBIX
OpraHuU3MOB: HaOJIO/ICHUE,
M3Mepe-HHe, IKCIICPUMEHT.
JlaboparopHas padora 2.
«Knerku 1 TKaHu nox
MHUKPOCKOTIOM)

O000ImuTE U
yTIyOuTh 3HAHUS
yYaIuXxcs O pa3HbIX
BH/IaX U TH-IIOB
TKaHEH YeIoBeKa

OnpenensiTe MOHATHUS: «TKAHbY,
«CH-HArcy,

«Henpornusa». HazpiBaTh TUIBI U
BH/JIbI TKAHEH T10-3BOHOYHBIX
JKUBOTHBIX.Pa3mmuaTh pa3Hbie
BU/JIbI U THIIBI TKa-HEH.
OrnuceiBaTh 0COOCHHOCTH TKa-
Hel pa3HbIX TUToB. CobmoaTh
npaBuiia oOpalleHus C
MuKpockornom.CpaBHUBATh
WUTIOCTPALMK B yUeOHH-KE C
HATYypaJTbHBIMU

o0bexTaMu. BeImomHsATh
HaAOJIFOIEHUE C IIOMOIIBIO
MHUKPOCKOIIA, OITUCHIBATh
pe3ynbratel. CoOmoaaTh
npaBujia paboThl B KaObU-HeETe,
oOparieHus ¢ 1abopaTOPHBIM
00opyI0BaHHEM

Mukpockon

U (pPOBOIA,
MHKPOIIpEena-paTsl
TKaHeu

O6mee cTpoeHune
ckenera. OceBoi
cKeneT
Ctpoenue, cocTaB
H COeIMHEe-HHE
Koctei. JIabo-

paTopHas pabora 3.

«CTpoeHue KOCT-
HOM TKaHM
JlaGopaTopHas pa-
6ota 4. «CocraB
KOCTEI»

Onopa 1 JBUKEHHE.
OnopHo-aBHUraTenbHas
cucteMa. MeToibl u3y4e-Hus
JKUBBIX OPTaHU3MOB:
HaOII0ZCHUE, U3MEpE-HHUE,
akcriepuMeHT. CKenet
TOJIOBBI U TYJIO-BUIIIA.
CkeneT KOHEYHO-
creir.CTpoeHue cKenera nos-
COB KOHEYHOCTEH, BepX-Hel
M HIDKHEH KOHEYHO-CTEH.
Ckener
KoHeuHocTeHCTpoeHue

N3yunTth cTpoeHue,
COCTaB U THIIBI
COeI-HEeHUS
Koctell. MU3yunth
CTpOCHHE U
0COOEHHOCTH
CKeJeTa TOJIOBBI U
TyJIOBHIIA

a3bpIBaTh YacTHU CKeJIeTa.
OnuceiBaTh PyHKIUN
ckesera.OnuchbiBaTh CTPOCHUE
TpyOUYaTBhIX KO-CTEH M CTPOCHHE
cycrtaBa.PackpbIBaTh 3HaUCHUE
HAaJIKOCTHUIIBI, XPAILA,
CyCTaBHOM CYyMKH, TyOUaToro
BEIIECTBA, KOCTHOMO3I'OBOM
IIOJIO-CTH, JKEJITOr0 KOCTHOT'O
Mo3ra. OOBICHATH 3HAYEHHE
COCTaBHBIX KOMIIOHEHTOB
KOCTHOU TKaHU. BBIMOIHATH
n1abopaToOpHBIE OMBITHI,

Pabota ¢ Mmy-1spKOM
«Cke-ner uenose-
Ka» DJIEKTPOHHbBIC
TaOJIMLBI U TUTAKATHI




CKeJeTa MosI-COB
KOHEUYHOCTEH, BEpX-HEU U
HUKHEW KOHeuHO-cTel. JL.P.
5. «MccnenoBanue cTpoeHus
IIJIEYEBOT0 MOSICA»

¢ukcupoBarb. ONUCHIBATH C
MIOMOLIBIO MJUTIOCTPA-LIUU B
y4eOHHUKE CTPOEHUE
yepena.Ha3piBaTh oT/€ITBI
IMO3BOHOYHHUKA U YaCTH
M03BOHKA.PacKkpbIBaTh 3HAUCHUE
yactell mo-3soHka. OObICHATD
CBSI3b MEXK/Iy CTPOCHUEM U
(GyHKIMSIMU TTO3BOHOYHHKA,
rpyn-

HOM kneTku. Ha3zpIiBaTh wacTtu
CBOOOHBIX KOHEY-HOCTEH U
ITOSICOB

KoHeuHOCTEH. OIMMCHIBATE C
MOMOIIBIO WJUTKOCTPa-IIUIA B
y4eOHHUKE CTPOEHHUE CKeTIeTa
KOHEYHOCTEM. PackpbiBaTh
MIPUYMHY Pa3JInyuus B CTPOCHUU
M0sICa HUKHUX KOHEYHO-CTEH Y
MY>KYUH U KECHIIHUH. BEIABIATH
0COOEHHOCTH CTPOCHHS CKeleTa
KOHEYHOCTEN B X0J1e HAOIIO-
JICHUSI HATypaJIbHBIX 0OBEKTOB

Mpenneynas
cuctema. CtpoeHue
1 QYHKIUHA MBIIIIIL.
PabGora mprig

Onopa 1 JBUKEHHE.
OrnopHO-1BUTaTENbHAS
cucteMa. MeTo bl U3y4eHHs
JKHUBBIX OPTaHU3MOB:
HaOIOICHUE, U3MEpPEHHUE,

PackpbITh CBS3b
byHKIUY 1
CTPOCHHSI, @ TAKIKE
pa3Iuuui MeXIy
IIaJKUMHU U

PackpriBath CBs3b (YHKIIUHN U
CTpOE-HUA Ha IpUMeEpe
pa3auuuil MeXIy TJIaJAKUMU U
CKEJICTHBIMU MBIIIIAMH,
MUMUYECKUMHU U KEBATEIbHBIMU

Mukpockor

1 (poBoi,
MUKpOIIpena-paThl
MBIIII€Y-HON TKaHU.
DNEeKTPOHHBIE

sKcriepuMeHT. [IpakTuyeckas | CKeNETHBIMU MbIaMu. OnuchIBaTh € tabnuusl. LHudposas
pabota: «3yuyenue MBIIIITIA-MH MOMOIIBIO WILTIOCTPA-IIUil B naboparopus 1o
pacrooKe-HHs MBIIIIT YeJI0BeKa. y4eOHUKE CTPOCHUE CKETIETHOU buznono-ruu (JaT4YuK
T'OJIOBBI» MBIIIIIBL. cuiiomep)

Crpoenue TpaHcnopT BelecTs. N3yunth Onpenenarb MOHATUS: Mukpockon




CepIEeUHO- BuyTpennss cpena op- BHYTPEHHIOIO CpEy «rOMEeO0CTa3y», «(pOpMEHHbIE Mukpockon
COCYIMCTON raHu3Ma, 3Ha4eHHe €€ opranusma JIEMEHTBI KPOBWY, «ILJIa3May, U (pPOBOIA,
CUCTEMBI nocrosiicTBa. KpoBeHOCHast | yesioBeka, eé «aHTUTEH», KAHTUTEIION. MUKPOIIpETa-paThl
1 muM(daTHgecKas CUCTEMBL. | CTPOEHHE, COCTaB U OOBACHATD CBA3b MEXKIY
KpoBb. JIumpa. Metos GyHKIHIH. TKaHEBOM KUAKOCTBIO, TUM (Ot
W3YYEHUS KUBBIX U TJIa3MO KPOBU B OpraHU3ME.
OpraHu3MOB: Ha-00/IeHuE, OnwuceiBaTh QyHKINH
U3MEpPEHUE, SKCIIEPUMEHT. kpoBu.Ha3zeBate GpyHKINN
JlaboparopHas padota 6. SPUTPOLIUTOB, TPOMOOIUTOB,
«CpaBHEHHE KPOBHU YEJIOBEKA JTeUKorUTOB. ONUCHIBATh BKJIA]
C KPOBBIO JIATYILIKHI» PYCCKOI HayKH B pa3BUTHE
MeMIUHBL OTIHCHIBATE €
MMOMOIIBIO WILTFOCTpa-IIui B
y4eOHHKE Mpoliecc CBEPThIBA-
HUS KPOBH U (Haroruros.
BrimonasaTes 1abopatopHbie
HaOII0-AE€HHUS C IIOMOILBIO
MHUKPOCKOTIIa, (PUKCHPOBATH
pe3yabTaThl HAOIOAC-HUH,
nenath BeIBOABL. COOM0AaTh
npaBujia paboThI B KaOU-HETE,
oOpareHus ¢ 1abopaTOpHBIM
000pyI0BaHHEM
JIBH>KEHUE KPOBU Tpancnopr BemecTs. N3yunTh NpUUMHBI OnuceIBaTh ¢ HOMOIIBIO [Tudposas
10 cocyiaMm. KpoBenocHas u numda- JIBYDKEHUS KPOBH 110 WIIIOCTpa-Lui B yueOHUKE nabopaTopus 1o

THYecKas cucteMbl. Kpo-
BSIHOE JIABJICHHE U ITYJIbC.
MeTob! H3y4YEHUS KHUBBIX
OpraHM3MOB: HaOIIO/ICHHE,
U3MepeHHe, SKCIICPHUMEHT.
[TpakTrueckas padoTa
2.«Onpenenenne YCC,
CKOPOCTH KPOBOTOKaY,

cocCyiaMm.

CTPOCHHE CEeP/IlIa U TIPOLIeCC
CepJICYHBIX

cokpaieHnii. CpaBHUBATh BUIbI
KPOBEHOCHBIX CO-CYJIOB MEXIY
c000i1.OnuchIBaTh CTPOCHHE
KPYroB KPOBO-00paIleHusl.
[lonumarte paznuuue B
HCIIOJIb30Ba-HUHU

($bU3HO0SI0-TUH (TATIHK
4CO)




3. «MccnenoBanue pe-
(IIeKTOPHOTO MPUTOKA KPOBH
K MBIIIIaM, BKIFOYABITIMCS
B paboTy»

JI/p 7. «Onpenenenue
MUHYTHOTO 00BEMa
KpOBOOOpaIeHHS
KOCBEHHBIM METOJIOM B
MOKO€ 1 Iociie (pru3nueckoit
Harpy3km» M3mepenue
apTEpUANBHOTO JTaBJICHUS.
Omnpenenenue
CHCTOJINYECKOTO H
MUHYTHOT'O 0OBEMOB KPOBH
pacyeTHBIM METOJIOM

IIPUJIAraTeIbHOI O «apTePHUAIIb-
HBI» IPUMEHUTEIILHO K BULY
KpPOBH U K COCyJlaM

Perymsius
KpOBOOOpaIeHUs
[Ipenynpexaenue
3a00JIeBaHMI

cep/Iia ¥ COCYIOB.

KposenocHnas u numda-
TUYECKasi CUCTEMBI. Bpen
TabakoKypeHus. MeToapl
W3YYEeHHUs )KUBBIX
OpraHW3MOB: Ha-0JII0/ICHUE,
H3MepeHue, SKCIIEPUMEHT
[IpakTuueckas padora 4.
«/lokxazaTenbcTBO Bpena
TabaKOKypEHUS

N3yunts paboty
cepana ot ¢pusznye-
CKUX Harpy3ok u
BIIMSTHUS
HEraTUBHBIX
dakTopoB
OKpYy>Karo-Tiei
cpensl

PackpeiBaTh NoHSTHS:
«TPEHUPOBOY-HBIN AP DerT,
«byHKIIHOHATBHAS TIPOOaY,
«J1aBAIIAs TIOBSI3KA», KTYT»
OOBACHATH B&XXHOCTD
CUCTeMaTH4e-CKUX PU3NIECKIX
Harpy30K JJisi HOp-MaJIbHOTO
cocrosiHus cepaua.Paznuuats
MPU3HAKU PA3IUYHBIX BU-JIOB
KpOBOTE€UYEHU . AHATIM3UPOBATh
1 00001aTh HHPOP-MAIHIO O
MOBPEKICHHUSIX OPraHOB
KPOBEHOCHOI CHCTEMBI U
npuéMax OKa3aHus MepBOM
MIOMOIIIH B X0J1€ TPOJOIKEHUS
paboTHI HAaJl TOTOBBIM IPOEKTOM
«Kypcsl nepBoit momoru s
[IKOJIbHUKOB)

Hudposas
naboparopus 1o

bu3HoI0-THH
(apTepuanb-HOTO
JIaBJIC-HUS)




OO6o6uieHune
Bnusiaue ¢puznyue-
CKHX YIPA)KHEHUU
Ha CepJIeYHO-COCY-
TMCTYIO CUCTEMY

VYkperneHue 310pOBbsl.
Bnusiaue ¢puznyeckux
YIPa)XKHEHUH HA OPTraHbl U
CHUCTEMBI OpraHoB. MeTobl
W3YYEHUS KUBBIX
OpraHU3MOB: HA0IIOICHHE,
U3MEpEeHue, SKCII-PUMEHT.
[IpakTuyeckas pabdora 5.
«DyHKIIMOHAJIBHAS Cep-
JIEYHO-COCYIUCTAst TPoOay

Bocnuranue 6epex-
HOT'O OTHOIIIEHUS K
CBOEMY 3/10pOBBIO,
IIPUBUTHEC UHTCPECA
K U3y4EHUIO
nmpeaMera

Paznnuath npusHaKu pa3inyHbIX
BU-7I0B

KpoBoTeueHH. OnuchIBaTh ¢
MMOMOIIBIO WJUTKOCTPA-LUUNA B
y4eOHUKE MEpbl OKa3aHUs
NepBOM MOMOIIHU B 3aBUCUMOCTHU
OT BHJIA

KpPOBOTEUYEHMSI. BBINOIHATD OMBIT
— OpaTh QyHKINO-HAIbHYIO
npo0y; puxcupoBaTh pe-
3yJbTaThl; IPOBOAUTH
BBIYMCIICHUS U JIENIaTh OLIEHKY
COCTOSIHUS cep/ia 1o
pe3ynbratam onbitTa.Cobmoaarh
npasuiia paboThl B KaOHU-HETE,
oOpariieHus ¢ 1abopaTopHBIM
000pyI0BaHHEM.
AHamM3upoBaTh U 00001IaTh
UH(POP-MALHIO O MOBPEKAECHUIX
OpPIr'aHOB KPOBEHOCHON CHCTEMBI
Y npuémax OKazaHus MepBOM
MIOMOIIU B XOJI€ MPOJOKEHUS
paboThl HaJl FOTOBBIM IIPOEKTOM
«KypchbI nepBoii moMonu asis
IIKOJIbHUKOBY

[Mudposas
nabopaTopus 1o

¢buznono-Tun (IaTIYNK
UCC u apre-
PHATBHOTO JIaBJICHHUS

CrpoeHnue u
(GYHKIIUY OpraHoOB
JIbIXaHUS

Jpixanue. JIpixateapHas
cuctema. ['a3000MeH B
JIETKHUX U TKaHIX. MeTo-bI
W3YYCHHUSI )KUBBIX Op-
TaHU3MOB: HaOJIOIeHUE,
HU3MEPECHUE, IKCTICPHU-
MeHT.JlabopaTopHas paboTa
8. «CoctaB BIBpIXaeMOro 1

W3y4uTh cTpoeHue
JIETKUX U MEXAHU3M
razoo0OMeHa.

OnuceBaTh CTPOCHUEC JIETKUX
yea0-Beka. OOBSICHATH
MMpEeUMyIICCTBA AJIbBCOJISIPHOTO
CTPOCHUA JIETKUX IO CPaBHCHUIO
CO CTPOCHUEM JIETKUX y
Hpe,I[CTaBI/ITCHeﬁ Apyrux
KJIaCCOB ITO-3BOHOYHBLIX
)KI/IBOTHBIX.PaCKpLIBaTL POJIb

udposas
JabopaTopusi 1o

9KOJIOTHH (JaTYHK
OKH-CH YTIJIEpOJia,
KHCJIOpO/Ia,
BJIQAYKHOCTH)




BbLIBIXAaCMOI'0 BO3AyXa»

remMoryiio0uHa B ra-3000MeHe.
BrImonssTe 1abopaTtopHbIi
OTIBIT, J€-JIaTh BBIBOJI 1O
pe3yabTaram omnbita. Co0roaaTh
npasuiia paboThl B KaOK-HETeE,
oOpaiiieHus ¢ 1abOpaTOpHbIM
000pyI0BaHHEM

10

Jlp1xatenbHbIC ABU-
s)kennsa boinesnu
OpPraHoOB JIbIXaHUS

Hpixanue. JpixaTenpHas
cucrema. Bpen Tabaxo-
KypeHusi. MeToIbl U3y-U4eHUs
KUBBIX OPTaHHU3-MOB:
HaOJIOZICHUE, N3-MEpPEHUE,
sKcniepuMeHT. JJaboparopHas
pabota 9. «/IpixarenpHbIe
TIBYKCHUSD)

10. «M3mepenne oobema
TPYJIHOM KIIETKH y YEJIOBEKA
TIPU IBIXaHU

11. «Kak mpoBepuUThH
caTypaluio B IOMaIIHUX
ycnoBusix» Perynsanus
IbIxaHus. ' uruena opranoB
nbixa-Hud. 3a0osieBaHus
Opra-HOB JbIXaHUS U UX
npenynpexaenue. Mu-
(hekmoHHbIC 3a00JICBAHUS U
Mepbl UX MPOPUIAKTUKH.
Bpen tabakokypeHusi.
[IpakTuueckas padora 6.
«OmnpeneneHue 3amnbl-
JIEHHOCTHU BO3/yXa»

CdhopmupoBats 3Ha-
HUSI O MEXaHU3ME
JIbI-XaTeIbHBIX
JIBIDKCHUM,
pa3BUBATh MMOHSITHE
«Tra3000MeH».

OnuceiBaTh QyHKIUH
nmradparmel. HazpBaTh oprassl,
y4acTBYIOIIME B MpoIiecce
JBIXaHUSL. BEITOTHATE
71ab0paTOPHBIN OMBIT HA TOTOBOM
(MJIM M3TrOTOBJIEHHOM caMo-
CTOATEIbHO) MOJIENH,
HaOJIIOAAaTh TPOUCXO/ISIIHE
SIBIICHUSI U OTTUCHI-BATh
MPOLIECCHI BJIOXA U
BbI10Xa.Co0uroaTh paBuiIa
paboThI B Kabu-HeTe,
oOpareHus ¢ 1abopaTOpHBIM
obopynoBanueM PackpriBaTh
MOHSTHE «OKU3HEHHAs! EMKOCTh
Erkux».OOBACHATH CYTh
OIMAaCHOCTH 3a00Jie-BaHuUs
TPUIIIOM, TYOCPKYJIE30M JIET-
KUX, pakoM J€rkux. Ha3siBaTh
(bakTophbl, CIOCOOCTBYIO-IITUE
3apakeHUIO TyOepKyIE30M JIET-
kux.Ha3biBaTh Mephl,
CHIDKAIOIIIHME BEPO-ATHOCTD
3apakeHHst OOJIC3HIMU,
nepeJaBacMbIMU 4EPE3
BO31yX.PackpsiBaTh ciocod

Hudpoas
naboparopus 1o

¢uznono-ruu (JaT4YuK
YaCcTOTHI JbI-XaHUS )
Hudposas
naboparopus 1o
AKOJIOTUHU (JaTYUK
OKH-CH YTIIEPOJIa)
naboparopus 1o
¢buznono-ruu (JaT4uK
YaCTOTHI JIbl-

XaHU)




UCTIOJIB30BaHuUs Qurooporpaduun
JUISL AMATHOCTHKH MAaTOT€HHBIX
n3MeHeHuH B JErKuX.OObACHITH
Ba)XHOCTH TUTHEHBI TOME-IIIEHU I
U JIBIXaTEIbHOM TUMHACTUKH JUIS
310pOBbs yenoseka. IlpoBoauts
OTIBIT, (PUKCUPOBATH pe-
3yJIBTATHI U IEATh BHIBOJ 10 Pe-
3yabTaram onbita. CoOmoaaTh
npasuiia paboThl B KaOK-HETe,
oOpariieHus ¢ 1ab0paTOpHBIM
000pyI0BaHHEM

11 | O6meH BelecTs. [Inranwme. [InmeBape-Hue. N3yunts 3HaueHne Ornpenenars NoHsATHE DJIEKTPOHHBIE
[Inranue. [InmeBapurenpHas cuctemMa. | U CTPOCHHE «muiieBape-uue». OnuchbBaTh ¢ | TAOIHIIBI U MJIAKATHI.
[InmeBapenne MeTtonbl n3yuye-Hus KUBBIX pa3IMYHBIX OPraHOB MTOMOIIBIO WILTIO-CTPalui B [Mudposas

OpraHu3MOB: HaONIO/IEHHE, MHALIEBapE-HUs. y4eOHHKE CTPOCHHE IH- naboparopus 1o
n3Mepe-HHUE, JKCIIEPUMEHT. LIEBAPUTEIBHON CUCTEMBI. sKkosioruu (aaruuk pH)
[IpakTuueckas padora 7. Ha3zbiBaTh QyHKINHN pa3iMuHbIX
«Onpenenenue MecTo- opra-HoB
MOJIOKEHHUSI CIIFOHHBIX nuueBapenns. Ha3piBath MecTa
Kenes» BIIQ/ICHUSI MUILIEBA-PUTEIBHBIX
KeN€3 B MULIEBAPUTETb-HBIN
TpakT.BbINOIHATH ONBIT,
CpaBHUBATh pe-3yJIbTaThl
HaAOJIOJICHHSI C OTIICAHUEM B
y4eOHUKe
12 | TlumeBapenue B IIutanue. Ilumepape-uue. PackpsiBath PackpriBath QpyHKIMH [udposas

POTOBOM MOJIOCTH.
Jd/p 8
«Pacmeruienne
BEIIIECTB B POTOBOM
MOJIOCTH

HI/IH_[eBapI/ITeJ'ILHaH CHUCTCMaA.

Mertop! H3yde-HHs KUBBIX
OpraHM3MOB: HAOJIIOICHUE,
u3Mepe-Hue, IKCIIEPUMEHT.
JIaGoparopHas pabota 12.
W3y4deHue KMCIOTHO-

(GYHKIIMH CITIOHBI U
KEITYA0YHO-TO COKa
JUTS TIpoliecca
TTHIICBAPCHUS

c1toHbL. ONIU-CHIBATH CTPOCHUE
KEITyA0YHOU cTeH-Ku. HazpIBaTh
aKTHUBHBIE BEIIECTBA,
JICHCTBYIOILIME HA TUIIEBOI
KOMOK B JKEITyJIKE, U UX
byHKIMHN. BIMONHATH

JabopaTopusi 1o
9KOJIOTHH (JIaTUUK

pH))




HIeTIOYHOro OanaHca
MUIIEBBIX TPOIYKTOBY

13. «/leticTBue GpepmMeHTOB
CJIFOHBI Ha Kpaxmain,

14. «/leticTBre (hepMEHTOB
YKEJTYJIOYHOT'0 COKa Ha OeTKu

71a60paTOPHBIE OTBITHI,
Ha0JII0AATh MPOUCXOISAIINE
SABJICHHUA U ACJ1aTh BBIBO/J 110
pe3yapTaTaM Ha-

omonenuil. Codnrogars npaBuiia
paboThl B Kabu-

HeTe, oOpanieHus ¢
1a00paTOPHBIM 000PYAOBAaHUEM

13 | O6men BemecTB M | PanmonansHOE uTaHue. YcTaHOBUTH OnpenensTb NOHIATHS [Mudposas
SHEPIHH . Hopwmbl 1 pexxum rmuTa-Husl. 3aBUCH-MOCTb «OCHOBHOM 00MeH», «00TIuii nabopaTopus 1o
Burtamunasb MeTobl H3Y4YeHHUS )KUBBIX MEXTy THIIOM oOmen».CpaBHUBATE OpraHu3M | (U3UOJIO-THHU (TaTIUK
OpPTraHW3MOB: Ha0IIOJICHNE, NeSITeTbHOCTH YeJIo- B3pOCIIOTO M peOEHKA 110 YaCTOTHI JIbI-XaHHUS,
n3mepenue. [Ipaktudeckas BEKa 1 HOpMaMH ITOKa3aTesIsiM OCHOBHOTO 4Cc,
pabora 8. «OnpeneneHue MU-TaHUs, 9epe3 06meHna.OObICHAITD apTepHAIbHO-TO
TPEHHUPOBAHHOCTH OCHOB-HbBIE 3aBHCUMOCTB MEXIY TH-TIOM JTABIICHHSA)
OpraHu3Ma 1o TIOHSTHS: NeSITeTbHOCTH YeJIOBEeKa U HOP-
(YHKIIMOHATIBHOM Tpo0Oe» «OCHOBHOW 0OMEH», Mamu nutanus. [IpoBoaute
«oO0mumii oOMen». OIICHUBAHKE TPCHUPO-BAHHOCTH
OpraHu3Ma C IOMOIIBIO
GyHKIIMOHATBLHOM MPOOHI,
(UKCHPO-BaTh PE3YIbTATHI U
JieNaTh BBIBOJI, CPAaBHHUBAs
9KCIIEpUMEHTAJIbHbIC JaHHBIE C
STAJIOHHBIMU
14 | Ponb koxu B Posnb koxu B TEpMOpeEry- PackpbiBaTh poiib KrnaccugunupoBats NpUUYHHBI [Tudposas

TEPMO-PEryJIsAun

JALMK. 3aKaJBaHUE.
OxazaHue nepBoi MO-MOIIH
IIPU TEIVIOBOM U COJTHEUHOM
ynapax

JLP 15. «Onpenenenue
KO>KHO-COCY/AUCTOMN peaKkiuu
(meron nepmorpaduzma)»

KO-)KH B
TEPMOPETYIISI-1IUH.
OmnuceIBaTh
pUEMBI IEPBOH T10-
MOIIH TPH
TEII0BOM U
COJIHEYHOM yJape.

3a0o-neBanui koxxu. Ha3piBath
IPU3HAKU 0’K0ra, 0OMOpo-
XKeHMs KOxkH. ONUCBHIBATh MEPHI,
IPUMEHSIEMBbIE TP 0XKOTrax,
oOMopokeHHsIX. OnuchIBaTh
CHUMIITOMBI CTPUTYILETO JIUILas,
yecoTku.HazpIBaTh Mepbl
npopHIAKTUKU HH-(PEKIIMOHHBIX

nJabopaTopus 1Mo
(U3UOIO-TUN TATYHK
TEMIIepaTypbl U
BJIQAYKHOCTH )




KOXHBIX
3a0oneBaHuit. OnpenensiTh
MOHSITUE «TEPMOPETYJIS-IIUSD.
OnuceiBaTh CBOMCTBA KOXH,
MTO3BOJISIFOLLIME €11 BBITOJIHATh
(yHk-

[IMIO0 OpraHa TEPMOPETYJIALUH.
PackpeiBaTh 3HaUeHUE
3aKaJUBaHUs ISl OpraHu3Ma
.OnnceIBaTh BUIEI
3aKaJIUBAIOIIMNX MPOIEAYD.
HaspiBaTh pu3HAKYU TEMIIOBOTO
yJAa-pa, COTHEYHOT O
yaapa.OnucsiBaTh NPUEMBI
MIePBO MTOMOIIH TIPH TETUIOBOM
yJaape, COJTHEYHOM
yaape.AHaIu3upoBaTh U
000011aTh HHPOP-MAITHIO O
HapyLICHUSIX TEPMOpPEryJIsi-LIuu,
MOBPEKICHUSIX KOXKH U TpUEMax
OKa3aHHs NIEpBOM MOMOIIH B
X0JIe 3aBEpIICHUS PabOThI HAJl
npoektoM «Kypchl nepBoit
MOMOLIH JIJIs] ITKOJIbHUKOBY

15

ABTOHOMHBII
OT/IeJI HEPBHOM
CHCTEMBI.
Heiiporymopansna
sl peryJIsALHUsL.
CoMaTHYEeCKUH 1
BEreTaTUBHBIN
OT/I€TIbl HEPBHOM
CHCTEMBI

HeiiporymopansHnas pe-
TYJISIUS TPOIIECCOB
KU3ZHEJESITENLHOCTH Op-
raHu3Ma.

JlaGopaTopHas pabota 16.
«O11eHKa BereTaTuBHON
PEaKTUBHOCTH aBTOHOMHOMN
HEPBHOM CHUCTEMBI

N3yunTth ctpoeHue
U 3Ha4YCHHE
ABTOHOM-HOM

HepBHOﬁ CHUCTC-MBI.

HazpiBaTh 0COOEHHOCTH PaObOTHI
aB-TOHOMHOTO OTJIeJla HEPBHOU
cucre-mbl.Paznuuars ¢
MIOMOIIIBIO WITFOCTPAIIMU B
y4eOHUKE CUMIIATHYECKHI 1
napa-CUMITaTHYCCKUI
HOJIOT/ACIIBI ABTO-HOMHOTO
OTJIeJIa HEPBHOM CUCTEMBI 110
0COOEHHOCTSIM

[Hudposas
nJabopaTopus 1Mo

(U3UOIO-TUN JATYHK
apTepHaIbHO-TO
naBieHus (ImyJbca)




crpoenus. Paznnyate
MapacUMIaTUYECKUN U
CUMIIATUYECKUN ITOAO0TAEIBI 110
0CO-OCHHOCTSM BJIMSHUS Ha
BHYTpEHHUE OpraHbl. OObSICHATD
Ha IPUMEpE peaKkluy Ha CTpecc
COTJIaCOBaHHOCTH PA0OTHI KENES
BHYTPEHHEH CEKpPELUU U OTJIe-
JIOB HEPBHOM CHUCTEMBI,
pazinuuue

MEXKy HEPBHOM ¥ T'yMOpaIbHOMN
pe-Tymsiuen mo ooemy
XapakTepy BO3/ICUCTBUS Ha
OopraHu3M. BeIIOTHATH OMBIT,
HaOJIOAAaTh MPOUC-XOIAIITHE
MPOLIECCHI U CPAaBHUBATH
MOJTy4YE€HHBIE Pe3yJIbTaThl OIbITA
C 0’KUJaeMbIMH (OITMCAHHBIMU B
TEKCTE Yu4eOHHMKA)




Beeacuue — 2u.
P.1. Opraamsm — 19 u.

TemaTunueckoe muaHupoBanue B 9 kiacce

P.2. Bun. Iomynsiius. OBosronmst BujoB — 13 4.
P.3. MecTo 4enoBeka B cucTeMe OpraHM4ecKoro Mupa. — 12 u.
P.4. buouenos. Oxocucrema - 14 4y

P.5. buocdepa — 7 u.
O600meHue — 1 4.

No | Tema Conepxanue eneas ycranoBka | Kommu | OcHOBHBIE BUABI AesiTeIbHOCTH | Mcnons3oBanue
1/ ypoka €CTBO 00ydJaronuxcs Ha ypoKke/BHEY- 000poI0BaHMS
1 YacoOB | pPOYHOM 3aHSATUU
1 | PasmHOXeHUE 1 I'maBHBIE CBOMCTBA pac- Yrnyouts u 2 Beigensite u 060011aTh [Hudposoit MUKpOCKOTT
pa3BUTHE TEHUI: aBTOTPOGHOCT, 000011aTh CYHIIECTBEH-HbIE TPU3HAKU Y TOTOBBIE MU-
OpPraHu3MOB. HECITOCOOHOCTH K aKTHB- CYIIECTBEHHBIC pacTeHUI B paCTH-TEIHHOU KpoIIperapa-Thl,
PacrurenbHbIi HOMY TTEePEIBHKEHHUIO, TIPH-3HAKN KJIETKU. XapaKTepu30BaTh nabopa-TopHOE 000-
OpraHu3M pa3MenieHne OCHOBHBIX pacTeHuii u 0COOEHHOCTH MPO-11€CCOB pyJ0BaHUE AJIs IPUTO-
J’KuBoTHBIN Opra- yacTeil — KOpHs U 1o-Oera pacTUTENTHLHON KU3HEJEATECIIbHOCTH pACcTe-HUM: | TOBJICHUSI BPEMEHHBIX
HU3M U €ro — B JIBYX Pa3HBIX Cpe/Iax. KJICTKHU. MUTaHUS, TbIXaHUs, POTOCHUHTE- | MUKPOIPENapaToB
0COOEH-HOCTH. OcobenHocTr pacTuTenbHON | Beiaenuts u 0600- 3a, pa3MHOXKeHus1. CpaBHUBATH BnaxxHbie mpenapatbl
KJICTKU: IPUHAUISKHOCTD K | LIUTh 3Ha4YeHHE MOJIOBOr0 M OECIOJIOTO | )KMBOTHBIX Pa3IMYHbIX
9y-KapuoTaM, HAIMYUE KJIe- | CyLECTBEHHBIE CIoco00B pa3MHOKEHUS TUIIOB

TOYHOM CTEHKH, IIJIACTHJT U
KPYITHBIX BaKyOJICH.
CriocoObI pa3MHOXKEHHS
PaACTEeHHMIA: IOJI0BOE U
6ecmoiioe. OcoOeHHO-CTH
ITOJIOBOT'O Pa3MHO-

»kenus. Tumel 6ecronoro pas-
MHOKEHUS: BEr€TaTUB-HOE,
CIIOpamH, JIeJICHH-eM KIIETKU
HagBoe OcoOeHHOCTH

MIPU3HAKU CTPOCHHS
Y TIPOIIECCOB
JKH3Hee-
SATEIBHOCTH
JKMBOTHBIX

pacTeHUH, JeNaTh BHIBOIBI HA
ocHoBe cpaBHEHUS. OOBSACHATH
POJIb pa3IMYHBIX PacTe-HUM B
JKM3HU YeJI0OBEKA.

[IpuBOIUTH IPUMEPHI
HCII0JIb30Ba-HHUA YEIOBEKOM
Pa3HBIX CITOCOOOB Pa3MHOKEHUS
pacTeHuil B XO3SIICTBE U B
npupoe Beinenars u 06001marh
CYIIIECTBEH-HbIE TPU3HAKU




KUBOTHBIX OPTaHU3MOB:
MIPUHAJI-JIEKHOCTD K
JyKapHoTam,
reTepoTpodhHOCTS,
CIIOCOOHOCTH K aKTUBHO-MY
nepeBUKEHUI0, 3a-00Ta 0
IMOTOMCTBE, ITO-CTPOMKa
sy (THE3 T, HOP).
JleneHue >KMBOT-HBIX MO
crioco0aM JT0ObI-BaHUS
MU PACTUTETb-HOSTHEIE,
XUIIHEIE, TTa-Pa3UTHICCKHE,
TaAJTBITIKH, BCESTHBIC

CTPOEHUS U MPOIEC-COB
KHU3HECATEILHOCTH

KUBOTHBIX. Habmronate u
OTIHCHIBATH TIOBEJICHHE
KUBOTHBIX. Ha3pIBaTh
KOHKPETHBIE TIPUMEPHI
PA3IUYHBIX JUKUX )KUBOTHBIX U
Hau-00J1ee pacpoOCTPaHEHHBIX
JOMaI-HuX
KUBOTHBIX.OOBACHSITH POJIH
Pa3TUYHBIX )KHUBOT-HBIX B )KU3HU
4eJoBeKa. XapakTepu30BaTh
CTHOCOOBI MUTAHMSI, PACCENICHUS,
nepeKuBaHus Hebaro-
MPHUSITHBIX YCIIOBUH U
MTOCTPOUMKH JKU-JIU )KABOTHBIMA

DKOJIOTrHYEeCKHUe
(bakTophl U UX
JefiCTBHE Ha

Cpenbl )KU3HU OpraHu3-MOB
Ha 3emJe: BoJIHas,
MMOYBEHHAsA, OpraHu3-MEHHasl.

Hatb
XapaKTEePUCTUKY
OCHOBHBIM CpeJiamMm

BI:II[@J'ISITB H XapaKTepI/ISOBaTI)
CyIIle-CTBEHHBIC TIPU3HAKU CPET
’)kn3HU Ha 3emie. Ha3niBath

Hudposas
nmabopaTopusi 1o

9KOJIOTUH (JaTUYnK

OpraHusM. VYcnoBus ®KU3HU OPraHU3MOB | KU3HU XapaKTepHbIC TIPU3HAKA MYT-HOCTH, BJIaX-
B pa3HbIX Cpeaax. OpraHn3MoB — oOuTaTesei 3Tux | Hoctu, pH, yr-
Dkosorudeckue GaKkTopsbl: cpen Ku3Hu. XapakTepru30BaTh JICKUCIIOTO ra-3a u
abuotuye-ckue, YepThl MPUCITIOCOO-TICHHOCTH KHCIIOPOJa)
OMOTHYECKHE U OpPraHu3MOB K Cpefie UX
aHTPONOreHHbIE Ha3eMHO- oOutanus. Pacno3HaBath u
BO3/YIIHAS, XapaKTepru30BaTh
JKOJIOTHYEcKre (PaKTOPBI CPE/IbI
Bnusiaue O06o01eHne paHee u3y- BbIssBUTH OCHOBHBIE Briaensite 1 xapakTepu3zoBaTh [Tudposas
MIPUPOTHBIX YeHHOro marepuaina. Or- 9KOJIOTUYECKHE MPU-YUHBI SIKOJIOTUYECKUX naboparopus 1o
(hakTOpoB Ha HOIIIEHUE YEJIOBEKA K npo0semMbl Orocde- npo0sem B Guocdepe. AKOJIOTUH (JATYUK
OpraHu3M MIPUPO/IC B UCTOPUH Ye- psl. [IpoBectu [TporHo3upoBaTh NO-CIEACTBUS | BIaK-HOCTH, yIJie-
YeloBeKa. noseyectBa. [Ipo0nemMsl OIICHKY KauecTBa UCTOIIEHUS TPUPOTHBIX KHCIIOTO rasa

O6uochepsl: UCTOLIEHUE

OKpY>XKaro-11en

PECYPCOB U COKpPAILCHUS

U KHCIIOPO/Ia)




IIPUPOIHBIX PECYPCOB,
3arps3HEeHne, COKpalle-Hue
OHMOJIOTUYECKOTO
paszHooOpasus. Peme-aue
HKOJIOTHYECKUX MPOOIIeM
Oouocdepsl: panroHaATBHOE
UCIOJIb-30BaHUE PECYPCOB,
oXpaHa MPHUPO/Ibl, BCe-0011Iee
HKOJIOTHYECKOE 00pa3oBaHue
HaceJle-HHs.

JlabopaTtopHas pabota
«O1eHKa KauecTBa
OKpY>KaIoIle cpeIbi»

Cpe/ibL.

OMOJIOrnYe-CKOro
pa3nooOpasus.O6cyxIaTh Ha
KOHKPETHBIX MPUME-pax
HKOJIOTUYECKHE MPOOIIEMBI CBOE-
r'o peruoHa u 6uocdeps! B
11eJIOM.ApryMEHTUPOBATh
HEO0OXOAMMOCTD 3aITUTHI
OKpYKaloIlei Cpepl,
COOJTI0/IEHUSI TIPABIIT
OTHOUIEHUS K )KMBOW M HEKHUBOM
npupo ie. BEIIBIATE U OlEHUBATH
CTEMNEeHb 3a-TPSA3HEHUS
nomMenieHnii. PuKCUpoOBaTh
pe3yIbTaThl HAOIIOIe-HUH 1
nenatsk BeIBOIBL. CoOMr0naTs
npaBuiia paboThl B KaOu-HeTe,
oOpariieHus ¢ 1abopaTOPHBIM
000pyI0BaHHEM




Brenenue — 1u.
P.1. ITogxomsl K U3y4eHUI0 OMOIOTHH — 2 4.
P.2. Crpoenue u pynkuuu kieTku. PasmHoxxenue u pa3sutue — 16 .
P.3. OcHOBHBIEC 3aKOHOMEPHOCTU HACIEACTBEHHOCTH — 10 u.

P.4. OcHoBHbBIE 32aKOHOMEPHOCTH U3MEHUYMUBOCTH - 4 4
O600menue — 1 u.

Tematuueckoe mnanuposanue B 10 kinacce

No | Tema Conepxanme enesas ycranoBka | Kommu | OcHOBHBIE BUIBI iesiTeNbHOCTH | Mcnonk3oBanue
/ ypoka €CTBO 00ydJaronuxcsi Ha ypoke/BHEY- 000poI0BaHMS
1 YacOB | pPOYHOM 3aHSTUU
1 benku. Ctpoenue JI. p. 1. Pons pepmeHTOB B BeisicHuTh yeiioBust | 2 OnpenensoT akTUBHOCTD I1€- JlaTyuk orm -Tu4ecKkon
OenKOBBIX MOJIEKYN | KieTke JlaboparopHas aK-TUBHOCTH POKCHIa3bI CITIOHBI, U3ME-PSIOT MJIOTHOCTH
pabora 2 «M3yueHne bepMeHTOB ONTHYE-CKYIO MJIOTHOCTh
(epMeHTaTUB-HON aKTUBHO- pacTBOpoOM
CTH CIIIOHBI»
2 | HyknenHoBbie JlabGopaTopHas pabora 3. [TomyuuTs npemnapat | 1 [IpuroroBnenue romorenara 06- | Jlaruuk pH
KHUCJIOTEL «Boigenenue n ounictka JJIHK | ounmennoin JIHK pasiia, o0pa-0oTka aerep-
Aneno3uHTpudocd | U3 KIETOK pac-TEHUN» T€HTaMU, OCa-)KJICHUE
OpHas KUCI0oTa HYKJIEOIIPOTE-UJIOB, OUMCTKA
JHK
3 | CrpoeHue KIETOK JL. p. 4. CtpoeHuE KIIETOK Hab6mronarp 1 [IpuroroBneHue MUKpoOIperna- Muxkpockor, Habop

JYKapHOT.
uTomnnasma.
[InazmaTuyeckas
MeMOpaHa.

AYKapHOT: PACTCHUH,
YKUBOTHBIX, TprOOB. JI. p. 3.
JIBYD>KEHUE IUTOILIa3MbI
JlaGopaTopHas pabora 5
«[1na3monu3 u Aeria3mMoms3
B PACTUTEILHON KIICTKE»
JlaGopaTopHas pabota 6
«BnusH1e oc-Moca Ha Typ-
TOPHOE COCTOSI-HUE KIIETOK»
JlaGoparopHas paboTa 7

IUIa3MOJIU3 U
JETUIa3MOJIN3 B
KJIETKE

Jloka3ats 3a-
BHUCHUMOCTb TYpropa
OT UHTEHCUBHO-CTU
OCMOTH-YECKHUX
IIPO-1IECCOB
Borsscauts poiis
KYTHKY-JIbl U

pata, 00pa-00Tka peakTH-BaMHU,
paboTa ¢ MUKPOCKOTIOM
[oToBAT Mpena-parel, U3MEps-
10T 0OBEKTHI, padOTAIOT C
JTATYNKOM, 00-padaThIBAIOT
pe3yJIbTaThI OMbITA

CobuparoT ycTaHOBKY IS
OTIbITa, PA0OTA-IOT C JATYUKOM,
00pabaThIBatOT Pe3yabTaThl
OTIbITA

JUISL TIpETiapupO-BaHUs
JlaTuuk BIIaXXHOCTHU
BO3/IyXa




«CpaBuenue nudp¢py3noH-
HOM CIIOCOOHO-CTH
KJICTOYHOM MeMOpaHbI 1
KJICTOYHOM 000JIOUKHY

poOKHU B 3alIUTE OT
UCTIAPEHHUS BOJIBI C
M0-BEPXHOCTH
KOpHEH U KI1yOHe

dorocunTe’

VYpok No 2 «I"a-30BbIe

3¢ deK-Thl POTOCHHTE-32)»
JlaboparopHas padora 8.
«Omnpenenenue
WHTEHCHBHOCTH IIpoIiecca
(uK-calu yriaeKkuc-ioro
rasza KJiIeT-KaMH BOJIOPOC-TTH
XJIOPEILTBI»

JlozazaTp BbI-
JICIICHUE KHC-
J0poAa U
IIOTJIOLEHUE
YTJIEKUCIITOTO ra3a
npu QOTOCHHTE3E.
BrissBuTh mporecc
¢dukcanuu yr-
JIEKHACIIOTO Tra3a
BOJHBIM PACTEHHEM
o casury pH

Haburonaror 1e-MoHCTaIMoH-
HBIH OIIBIT, 3a-PUCOBBIBAIOT
CXEMY YCTaHOB-KU, PUKCUPYIOT
XOJl ¥ pe3yJIbTa-Thl OMbITA.
ColuparoT yCTaHOBKY JIJIst
OTIbITa, U3MEPSI-IOT MOKa3aTeIu
cpenbl, (GUKCU-PYIOT U aHAJIU-
3UPYIOT pe-3yJIbTaThl

Jlatunku kucinopona,
pH

DHepreTuye-cKum
0OMEH B KJIETKE

JlaboparopHas pabora 9.
«BpleneHne yriekucioro
ra3a M TeTUIOTHI
JPOKKEBBIMHU KIJICTKAMH ITPH
OpO’KEHHUM

Jlokazarts yr-
JIEKHCIIOTO ra3a u
TEIUIO-ThI IPH
CIIUP-TOBOM Opo-
KEHUH

ColuparoT yCTaHOBKY, pa-
00TaroT C IaT-4ruKaMu, oopa-
0aTBIBAIOT pe-3yJIbTAThI ONBITA

JlaTauk TeM-
nepatypsl, pH

Crpoenue u
byHKIMH
KJIETOYHOTO Si/Apa.
Muro3. Meiio3

Jlabopatopnas padota 10.
«[ToBeeHre XxpOMOCOM TPU
MHUTOTHUYECKOM JICIICHUH B
KJIICTKaX pacTe-Hui»
JlabopaTopHas padora 11.
«[ToBeeHre XxpOMOCOM TPU
MEHOTHUYECKOM JICIICHUH B
KJICTKaX PacTCHHID»

Omnucatp u3-
MEHEHUS
XPOMOCOM-HOT'O
amnmapara Ipu Mu-
TO3€ U MeHo3¢e

[TpuroraBnuBalOT BpeMEHHbBIE
MUKpPOIpEnapaThl, U3y4atoT UX
10JT MEKPOKCO-

oM, 00pabaThIBarOT pe-
3yJIbTaThl HAOIOICHUI

Muxkpockorn, Habop
MU-KpOITperaparoB,
Ha0Op VIS Ipermapupo-
BaHUS

3aKOHOMEPHOCTH
HACIIEJICTBEHHOCTH.
[TepBriit 1 BTOpOIt
3aKOHBI MeHens

JlabGopaTopHas pabora 12
«BHenrHee cTpoeHHE 1O-
JUTEHHBIX XPOMOCOM KOMa-
POB-3BOHILIOB)»
JIaGoparopHas pabora 13

Hayuutscs
pacrio3Ha-BarTb
benotu-

NIUYECKHE IPU3HAKU
Ha HaTypaJIbHBIX

[TpuroraBiuBa-tOT BpeMEHHbBIE
MUKpPOIpenapaThl, U3y4aroT UX
10 MUKPOCKOTIOM, 00paba-
THIBAIOT Pe-3yJIbTATHI Ha-
OnmoIeHni

Mukpockor, Habop
JUTSL TIpEeNapUpOBaAHHSI




«Onpenenenue reHoTUNA
IIJIOIOBOM MYILKH
npo30¢uIIe! o PEeHOTUITY»

npenaparax u
OIpee-JIATh BO3-
MOYKHBIE Fe-HOTHIIBI
opra-HHM3Ma I10 eTo
denoTumy

N3yuaror 1oy MUKpOCKOIIOM
MIOCTOSTHHBIE MUKPOTIPETIapaThl,
paboTaroT ¢ N300paKeHUSA-MH,
00palaThIBatOT pe3yJIbTaThl
HaOJII0JCHUI




Benenue — 1u.
P.1. IlpuknamHple HaNpaBICHHUS U3yYEHHS HACIEACTBEHHOCTH U H3MEHYMBOCTH— 6 4.
P.2. Dxonornyeckue 3akoHoMepHOCTU— 11 4.
P.3. Mukpo- 1 Makpo3BoJtoLus— 7 4.

P.4. IlpouncxoxieHne 1 ICTOPUIECKOE pa3BUTHE )KU3HU Ha 3emiie. AHTpornorene3. Mecrto yenmoBeka B onocdepe- 8 u
O06o00menne — 1 u.

Tematuueckoe mianupoBanue B 11 kimacce

Ne | Tema Conepxanme [enesas ycranoBka | Kommu | OcHOBHBIE BUbI JESTENBHOCTH Ucnonn3oBanue
/ ypoka €CTBO 00ydJaronuxcs Ha ypoKke/BHEY- 000poI0BaHMS
1 YacOB | pOYHOM 3aHSTUU
1 | Honynsuus — JlabopatopHas pabora 1 ONBITHBIM ITy-TEM 2 Pabora c O1ankamu, BbI- birank ydera ckopocTu
Hajopranm3MenHasi | « OnpeeneHne HOpMbI peak- | BBISIBUTH HOPMY TIOJTHEHHE JICHCTBUN Ha Bpe-Ms, | TIPOU3BOJIb-HON peak-
JKUBasi CUCTEMA. UM TPU3HAKA HA TIPUMEPE peakmuu TMpu3Ha-Ka pacyeThl Ha KaJIbKYJISATOPE L[UHU, CEKYHJIOMEP
dopma CKOPOCTH MPOU3BOJIBHBIX PaccuuTaTh yacroty
CYIIIECTBOBaHHUS JBYOKEHUI BCTEYaEMOCTH ajl-
BHJIA JlabopaTopnas pabota 2 JIeNIe ¥ TeHOTUIIOB
«Pacuet yacTo-Thl BCcTpeuae- | MOMYJISALUU
MOCTH aJijiesiell ¥ TeHOTHUIIOB
B MOMYJISIIII
2 JelictBue Ypoxk No 3 «Onpenenenue BrisiButs u- 1 Co0OuparoT yCTaHOBKY, pa- Jatuuku kucinoposa,
9KOJIOTUYECKHUX CHWJIBI BO3/IC-CTBUS DKOJIOTU- | 3UUECKUX Me- 00TaloT ¢ 1aT-uuKaMu, oopa- pH, xpo-pua-noHos,
(bakTopoB Ha 4yecKuX (pakTo-poB» XaHHU3M Ipa-BUjia 0aTbIBAIOT PE3YJIbTATHI OIBITA OCBEILIEHHOCTH, TEM-
OpraHu3M JlabopartopHas padora 4 Annena HabmronatoT 1-MOHCTAIlMOH-HBIN | TIepaTyphl,

«/lokxazarenb-cTBO (puzmue-
CKOT0 MeXa-HU3Ma IMpaBuiia
Annena»

JlaGopaTopHas pabora 5
«/lokxazarenctBo ¢uznue-
CKOT0 MeXaHW3Ma MpaBuiia

BoisiButh -
3UYECKUX Me-
XaHHU3M Ipa-BUiia
beprmana

OIIBIT, 3-pUCOBBIBAIOT CXEMY
YCTaHOB-KH, (1)I/IKCPIpy}OT X0 u
pe3yJibTa-Thl OIIbITA

OTHOCHUTEIIbHOM BJIAXK-
HOCTHU




beprmana»

ATPO3KOCUCTEMBI JlabopatopHas pabora 6 OnpenenuTh Cobuparot ycTaHOBKY, pa- JlaTuuK HUTPAT-UOHOB

«O11eHKa coqiepyKaHus HUT- CoJIep)KaHue 00TaroT ¢ Ja-unKamu, oopa-

paToOB B paCT-HUIX» HUTPATOB B 0aTBIBAIOT P-3yJILTATHI OIBITA

MPOIAYKTaX TTUTAHUS

buocdepa — Ypok No 5 «ITapaukoBbIit Jloka3atb CBS3b Hab6mronaror ne-MoHCTAIIMOH- Jlatunku kucinopona,
riio0aIbHas 3¢ deKT U TII06aTBEHOe MIapPHU-KOBOTO HBII OIIBIT, 33-PUCOBBIBAIOT pH JlaTtunk Tem-
9KOJIOTHYECKast MOTETIICHNEY a¢dekra ¢ CXEeMY YCTaHOB-KH, (UKCUPYIOT | TIepaTypbl
crcTeMa rJI00aTbHBIM XOJT ¥ pe3yJIbTa-ThI OTIBITA.

IOTCIIIICHUEM




