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IHosicHuTELHAA 3aIHCKA
Beeaenn

OcHanienne 001e00pa3oBaTeNbHBIX MIKOJ COBPEMEHHBIM aHAJIIOTOBBIM U IH(PPOBBEIM 000pPYIOBAHUEM SIBIISIETCS MaTEpPHAIHHOMN
0azoii peanmzannu PenepansbHOTO TOCYIAPCTBEHHOTO O0pa30BaTEIBHOTO CTaHIApTa. DTO OTKPHIBAET HOBBIE BO3MOXKHOCTH B YPOUHOU H
BHEYPOYHOH, BHEKJIACCHOW JICATEIILHOCTHU U SIBIISICTCS HEOTHEMJIEMBIM YCIOBHEM (POPMHUPOBAHUS BHICOKOTEXHOJIOTUYHOM Cpe/bl MIKOJIBI, 03
KOTOPOH CJI0KHO TPEACTaBUTHh HE TOJBKO NMpoduibHOEe 00ydeHrne, HO U COBPEMEHHBIH 00pa3oBaTeNbHBIN Ipolece B IenoM. Paspacraercs
MoJIe B3aMMOJICHCTBHSI YYCHHWKAa W YUUTEINs, KOTOPOE pACHpOCTPAHSETCS 3a CTEHBl HIKOJBI B PEaJbHBI W BHUPTYAIBHBIA COLUYM.
Hcnonp3oBanne yueOHOTO 000pYIOBAaHUSI CTAHOBUTCS CPEICTBOM OOECHEUEHHS] STOTO B3aUMOJICHCTBHSA, TeM OOJiee B YCIOBHSIX OOYydSHHS
MpeAMETY Ha yriayOJaEéHHOM ypOBHE, MpeArnoaraeMoM npodunuzaimeit 00yueHusl.

Bricokas cioxHOCTh paboThl ¢ COBPEMEHHBIM LIM(PPOBBIM, 00ecIedeHrne ero paboTocrnocoOHOCTH, HETOCTATOYHOCTh METOIUYECKOTO
obecriedyeHnss — BCE ATO 3aYacTyIO BCTYIMAET B MPOTHBOPEUHE C HEOCTATOYHOCTHIO MH(POPMAIIMOHHBIX U HHCTPYMEHTATBHBIX KOMITETEHITHIA
nemarora. Paspemienrie TaHHOTO KOH(MIMKTAa BO3MOKHO B MTPAKTHYECKON AEATEIBHOCTH, B BHIIIOJHEHUN JJEMOHCTPAIIMOHHBIX U JIA00OPATOPHBIX
paboT, opraHu3anuy JJabopPaTOPHOTO IKCIIEPUMEHTA, B OPraHU3alUH IPOCKTHOW W y4eOHO-MCCIIeIOBATEIhCKON eI TETPHOCTH 00yJarOIIUXCSI.
B mpouecce skcneprMeHTanbHOW paOOTHl ydamipecs MNPHOOPETAIOT OMNBIT TMO3HAHUSA PEATbHOCTH, SBJSIONIMICS BaXKHBIM 3TarioM
(dopMupoBaHHA Yy HHUX YOEXIEHHMH, KOTOpble, B CBOIO O4Yepelb, COCTABISIOT OCHOBY HAaydHOr0 MHUpPOBO33peHus. B To ke Bpems
oTpa0aThIBaeTCSI METOJMKA IIOCTAHOBKHM JKCIEpUMEHTa. TemaTHKa paccMaTpUBAaEMbIX HKCIEPUMEHTOB, KOJIMUYECTBEHHBIX OIIBITOB,
COOTBETCTBYET CTPYKTYpe NpUMEpHOH 00pa30BaTeNbHOW NpPOrpaMMbl MO OHOJOIMH, cojepkaHHio DenepasbHOro rocyJapCTBEHHOTO
obpazoBarenbHoro cranaapra (PI'OC) ocHoBHOTO 001IETO 0Opa30BaHMS.

[locraBnsiemble B IIKOJIBI COBPEMEHHbIE CpeicTBa OOy4deHHs, B paMKax Mnpoekra HeHTpa «Touka pocra», colepikaT Kak Yxe
U3BECTHOE 000pyOBaHME, TaK M INPUHIMIKAIBHO HOBOE. IIpexnae Bcero, 3To nudposbie 1adopaTopuu ¢ HAOOpaMU TaTUUKOB, IO3BOJISIONINE
IIPOBOJUTh M3MEpEHUs] (PU3MUECKUX, XUMHUYECKUX, (PU3MOIOTHYECKHX IIapaMeTpOB OKpY)Karollell cpeapl M OpraHu3smMoB. B ocHOBY
00pa30BaTeNIbHONW MPOrpaMMBbl 3aJ0KEHO NpHUMeHeHHe LU(POBbIX Jabopatopuil. PaccMoTpeHHbIe B MOCOOMHM OMBITHI MPOLUIM LIMPOKYIO
anpoOanuio. MHOroieTHsAs MpakTUKa MCIOJB30BaHUSA LUQPPOBBIX J1a00OpaTOpUil M MHUKPOCKONMHMYECKOW TEXHMKHM B IIKOJE MOKa3ajla, 4yTo
COBPEMEHHbIE TEXHHUYECKHE CpeAcTBa OOYYEHHs] HOBOTO IIOKOJICHHMs TIO3BOJIIOT JOOUTHCS BBICOKOIO YPOBHSI YCBOEHHUS 3HAHMA,
(bopMUpOBaHUS MPAKTHUECKUX HABBIKOB OMOJIOTMUYECKHX UCCIIEI0BAHUM, YCTOWYMBOIO POCTA MO3HABATEIBHOIO HHTEPECA IIKOJIBHUKOB U, KaK
CJIEICTBUE BBICOKOI'O YPOBHS y4eOHOI MOTHBALIMU.

!!g.]'lb U 3a1a9u

® peanu3anusd OCHOBHBIX O6H.[€O6paSOBaTCJ'ILHLIX Imporpamm 110 y‘le6HBIM npeamMeTam CCTeCTBeHHO'HaquOﬁ HAIpaBJICHHOCTHU, B TOM YUCJIIC
B paMKax BHeyquHOﬁ ACATCIbHOCTHU 06yqa}0mnxcsl;

b pa3pa60TI<a U pain3anuia pa3HOYPOBHECBLIX NOIMMOJIHUTCIBHBIX O6Hl€06pa30BaTCHBHBIX nporpamm eCTeCTBCHHO-Hay‘IHOﬁ HAITpaBJICHHOCTH,
a TaK’KC UHBIX IIPOrpaMM, B TOM YUCJIIC B KaHHKy.TIHpHLIﬁ Mepruoa;

® BOBJICYCHHC yUaIllUXCA U IE€OArOTHYCCKUX pa6OTHI/IKOB B ITPOCKTHYIO ACATCIBHOCTD,



® opraHu3anus BHEYYEOHOU IEATETbHOCTH B KAHUKYISPHBIM MEpHOi, pa3paboTKa M peanu3anus COOTBETCTBYIOUIMX 00pa30BaTEIbHBIX
porpamm, B TOM YHCIIE IS JIarepeid, OpraHM30BaHHBIX 00pa30BaTeIbHBIMH OPTaHU3ALMSIMH B KAHUKYJISIPHBINA MIEPUOT;

® TIOBBIIICHUC HpO(bCCCI/IOHaJH)HOFO MacCcTCpCTBa IEAArOru4CCKuX pa6OTHI/IKOB OCeHTpa, pCaIU3yrOlmuX OCHOBHBIC W OJOIMOJHUTCIBHBIC
0011eo0pa3oBaTeNbHbIC TPOTPAMMBI.

Co3nanue nentpa «Touka pocTa» mpeamnosaraeT pa3Butue o0pa3oBaTelbHOW HHPPACTPYKTYpHI 00me00pa3oBaTeIbHONW OpraHu3amny, B TOM

qHcie OCHalIeHHe 001eo0pa3oBaTeIbHON OpraHU3aIiH:

e 000pyZOBaHHMEM, CpEICTBaMU OOYyUEHHUS W BOCHUTAHHUS JI W3ydeHUs (B TOM 4HCIE SKCIEPUMEHTAIbHOI0) MIPEIMETOB, KYpCOB,
JUCHMIUIMH (MOJIyJei) ecTeCTBEHHO-HAayyHOW HalpaBiIeHHOCTH IMpU pealin3allid OCHOBHBIX 00Ie00pa3oBaTeNbHBIX MpOrpaMM u
JIOTIOJTHUTEIBHBIX 0011e00pa30BaTeIbHBIX IPOrpPaMM, B TOM YHCIIE I PACHIMPEHUs COAepKaHUsl yU4eOHbBIX MpeaAMETOB «Du3uKay,
«XuMusy, «brnoaorus»;

e 00OpyIOBaHUEM, CPEICTBAMH OOYUEHUS M BOCIIUTAHUS TS PEATTH3AIIH MPOTPaMM JIOTIOTHUTEIEHOTO 00pa30BaHUs €CTECTBEHHO -HAYYHOU
HaIlpaBJIEHHOCTEN;

® KOMIIBIOTCPHBIM U WHBIM 060py11013aH1/IeM.

COBpeMeHHBIe SKCIICPUMCHTAJIBHBIC UCCIICTOBAHUSA 110 OHoI0rNu YK€ TPYAHO NPEACTABUTH 0€e3 HMCIO0JIb30BaHUA HE TOJIBKO aHaJIOI'OBbLIX, HO 1
nu(pPOBBIX U3MEPHUTEIBHBIX TTPHOOpoB. B denepansHom rocynapctBeHHOM oOpaszoBatenbHOM cragapre (PI'OC) mponmcano, 4To OAHUM W3
YHHUBEPCAIBHBIX YUeOHBIX ICHCTBHIA, TPHOOPETAEMBIX YUAITUMHUCS JOJDKHO CTaTh YMEHHUE «ITPOBEJCHUS OTBITOB, TPOCTHIX IKCIIEPUMEHTAIBHBIX
WCCIICIOBAHUH, TPSIMBIX M KOCBEHHBIX H3MEPEHHH C MCIIOJIb30BaHHEM aHAJIOTOBBIX M IHU(PPOBBIX H3MEPUTEIBHBIX IPUOOPOBY.

Y4eOHBIN AKCIIEPUMEHT 10 OMOJIOTHH, TTPOBOJUMBIN Ha TPAJAUIIMOHHOM O0OpyAOBaHWH, 0e3 MpuMeHeHUs IU(pOBBIX JabopaTopuid, HE
MOJKET IMO3BOJIUTH B MOJTHOW MEpE PEIINTh BCE 33]a4l B COBPEMEHHOM IIKOJIE. DTO CBSA3aHO C PSIOM IPUYHH:
® TPaJMIMOHHOE IIKOJbHOE 000PYIOBaHUE M3-32 OTPAHUYCHUS TEXHHYECKHX BO3MOXKHOCTEH HE MO3BOJISET MPOBOJUTH MHOTHE

KOJIMYECTBEHHBIC MCCIICIOBAHNS;
® JUTUTEIHHOCTH MPOBEACHUST OMOJIOTUIECKUX UCCIICIOBAaHHI HE BCETIa
® coryacyercs ¢ JUIUTEIbHOCTHIO YUCOHBIX 3aHITHIA;
® BO3MOJKHOCTH ITPOBEICHUSI MHOTUX UCCIIEIOBAaHHI OTPAaHHYUBACTCS TPEOOBAHUSIMH TEXHUKH 0€30IaCHOCTH | JIP.

[Mudposass nmabopaTopusi TOJIHOCTBEO MEHSET METOJUKY U  COJCP)KAHHE OKCIICPUMEHTAILHOW JICATCIILHOCTH W pellaeT
BBIIICNIEPEYHCIICHHBIE TIpoOsaeMbl. IIIUpoKuil CHEKTp AAaTYMKOB TO3BOJSIFOT y4alUMCS 3HAKOMHUTBCS C TapamMeTpaMH OHUOJIOTHYECKOTO
AKCTIIEPUMEHTA HE TOJBKO HAa KAYECTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHe. LludpoBas nabopartopusi MO3BOJISIET BECTH UIATEIbHBIN
AKCMEPUMEHT JJa’ke B OTCYTCTBHH SKCIIEPUMEHTATOPA, a YaCTOTa UX U3MEPEHUI HEMOIBIACTHA YEIOBEUECKOMY BOCIIPUSITHIO.

B mporiecce ¢popMupoBaHus IKCIEPUMEHTANTBHBIX YMEHHM Y4€HUK 00ydaeTcsi MpeaCcTaBiiaTh HHOOPMALIUIO 00 UCCIeTOBAHUH B YETHIPEX
BHJIAX:
® B BepOATBHOM: ONMHUCHIBATH AIKCIEPUMEHT, CO3/IaBaTh CIIOBECHYIO MOJENb JKCIEPUMEHTa, (PUKCHPOBAaTh BHUMAaHHE Ha H3MEPSIEMbBIX

BEITUYMHAX, TEPMUHOJIOTUH;
¢ B TaOJMYHOM: 3aMOJHATH TAOMWIBI JAHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHUS TPAPUKOB (MPH ITOM Y yUalIUXCS BO3HUKAET MEPBUYHOE

MIpeJICTaBJICHHUE O MacIITa0axX BEJIMYUH);



® B rpa)MuecKoM: CTPOUTHh IpaduKy MO TAOIUYHBIM JAHHBIM, YTO AAET BO3MOXKHOCTH IEPEXOJa K BBIJBIKEHHUIO THUIIOTE3 O XapakTepe
3aBUCHUMOCTH MEX]y BEIMYMHAMM (IIPU 3TOM YUUTENb MOKA3bIBAET MPEUMYILECTBO B BU3YyaJlM3allMM 3aBUCUMOCTENW MEXAY BEJIMYUHAMM,
HarjsigHOCTh U MHOFOMepHOCTB); B BUJAC MATEMATHYCCKUX ypaBHeHI/If/'I: JaBaTb MAaT€MaTHU4YCCKOC OIIMCAaHUE B3aMMOCBSA3UM BCJIIMYMH,
MaTeMaTH4ecKoe 0000IICHHE.

® (opMUPOBAHHE HCCIETOBATEIBCKIX YMEHUN yHaIUXCsl, KOTOPBIC BRIPAKAIOTCS B CICAYIONIUX JICHCTBHSIX:

1. onpenenenue mpooOIEMBI;

MMOCTaHOBKA MCCIIEI0BATEILCKOM 3a/1a4H;

IIAaHUPOBAHUC PCUHICHUSA 3a1a4U,

MOCTPOEHUE MOJIENEH;

BBIJIBU2KCHUEC TUIIOTE3,

SKCIIEPUMEHTAIbHAS TTPOBEPKA TUIIOTES;

AHAJIN3 JaHHBIX SKCIICPUMCHTOB WA Ha6J'IIO)IeHPII71;

8. dbopmynupoBaHue BEIBOJIOB.

NoUswN

[Tocieaue TOBI Y yUanuXcss HAOMFOMAeTCs HU3Kass MOTHBAITUS M3YYCHHS ©CTECTBEHHO-HAYYIHBIX TUCIMIUIMH M KaK CIICJCTBHUE IMaJICHUE
KadecTBa 00pa30BaHMUsI.

[TocraBnsiemble B IIKOJIBI COBPEMEHHBIE CPEICTBA O0YYeHUs, B paMKax MpoekTa «Toduka pocTay, coIepikaT Kak yKe XOpPOIIO HM3BECTHOE
00OpyIOBaHUE, TaK U MPUHIMITHAIBHO HOBOE. DTO IU(PPOBBIE JIAOOPATOPHH U TATYUKOBBIE CUCTEMBI. B 0CHOBY 00pa3oBaTeIbHOM MpOTpaMMBbl
3aJI0KCHO TpPUMEHEHHE IUQPPOBBIX Jlabopartopwil. TemaTWka MPeIOKEHHBIX 3KCIIEPHUMEHTOB, KOJIHMYECTBEHHBIX OITBITOB, COOTBETCTBYET
CTPYKType TPUMEPHON 00pa30BaTENBHOM IMPOrpaMMbl 10 OHMOJIOTHH, cojlepxaHuio DenepaabHOro TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO
crangapra (PI'OC) ocHoBHOTO 0011IETO OOpa30BaHUS.

PaccMmoTpeHHbIe B TOCOOUH OTBITHI MPOILIH MIMPOKYIO anpoOainio. MHOTOJETHsIsI TPAKTHKA MCIIOJIb30BaHMS XUMHUECKUX rprbdopos, L1J1
B IIIKOJIE TI0Ka3ajia, YTO COBPEMEHHBIC TEXHHUYECKHE CPEICTBA O0YYECHUSI HOBOTO TIOKOJICHUS MTO3BOJISIOT JOOMTHCS BBICOKOTO YPOBHSI YCBOCHUS
yu4eOHOTO Marepuaia, YyCTOWYHBOTO POCTa TO3HABATEILHOTO MHTEpeca IMIKOJIBHUKOB, T.€. MPEOJOJIETh T€ MPOOJIEMBI, O KOTOPBIX TaK MHOTO
TOBOPST, KOT/Ia Pe4b 3aXOIUT O COBPEMEHHOM IIKOJIBHOM OHOJIOTHYECKOM 00pa30BaHHH.

MarepuanpHOo-TeXHHUeCKass 0Oa3a meHTpa «Touka poctay BKIOYaeT B ce0si IUQPPOBBIC J1A0OPATOpUH, HAOOPHI KIACCHUYECKOTO
o0opynoBaHus AJsl IPOBEICHUST OUOJIOTUYECKOTO MPAKTUKYMa, B TOM YHUCIIE C UCMOJb30BAaHUEM MHUKPOCKOTIOB. YUUTHIBAsI MPAKTUUYECKUNA OIBIT
MPUMEHEHHsI TAHHOTO O0OPYMOBaHMS Ha ypOKax OWOJIOTHM U B MPOCKTHO-UCCICAOBATEIBLCKOM NESTEIBHOCTH, CHIEaH OCHOBHOW aKICHT Ha
OTIMCaHUU U (HPOBBIX naboparopuii u ux BO3MOYKHOCTH.
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1) Tlnanupyemble pe3yJbTAThl OCBOEHUsI Y4€OHOTO ITPeIMeTa.
JIN4YHOCTHBIE pe3ybTaThl

VYyamuecs 10KHBI: — HCTBITBIBATH YYBCTBO TOPJOCTH 32 POCCHICKYIO OMOJIOTUYECKYIO HAYKY;
— CJIEIUTH 3a COOITI0/IEHNEM TTPABUJI IIOBEICHUSI B TIPUPO/IE;
— MOHHUMAaTh OCHOBHBIE (PAKTOPHI, OTIPEACTAIONINE B3aNMOOTHOIIICHUS YEJIOBEKA U MPUPO/IBI;
— YMETh peajM30BbIBATh TEOPETUUECKUE TTO3HAHMS HA MPAKTHKE;
— TMOHMMATh IIEHHOCTH 3JI0POBOTO M 0€301MacHOro 00pasa KU3HH;
— MpU3HABATh IIEHHOCTH JKU3HHU BO BCEX €€ MPOSBIICHUSIX M HEOOXOIUMOCTh OTBETCTBEHHOTO, OEPEKHOTO OTHOIIEHHUS K OKPYXKAIOIICH cpesie;
— 0CO3HABaTh 3HAYEHNE CEMbBH B JKHU3HU YeJIOBEKA U OOIIECTBA;
— MPUHUMATh IEHHOCTH CEMEUHOM KU3HU;
— YBQXHUTEIBHO U 3a00TIUBO OTHOCUTHLCS K YJICHAM CBOEH CEMbH;
— MOHUMAaTh 3HaUeHUE 00yUeHUs /1715l TOBCETHEBHOM )KU3HU U OCO3HAHHOTO BBIOOpa npodeccuu;
— MPOBOJIUTH pabOTy HAJT OIMOKAMHU I BHECEHUSI KOPPEKTUB B YCBAaUBAE€MbIEC 3HAHMS,
— NMPHU3HABATh MIPABO KaXKJI0r0 Ha COOCTBEHHOE MHEHHE;
— (popmupoBaTh YMOIMOHATHLHO-TIOJIOKUTENFHOE OTHOIIIEHHE CBEPCTHUKOB K cebe uepe3 Tiy0oKoe 3HaHUE 300JI0THYEeCKON HAYKH;
— MPOSIBJISITh TOTOBHOCTH K CAMOCTOSATEIbHBIM IMOCTYIIKAM U ACUCTBUSM Ha 0J1aro MpUpOIbl;
— YMETb OTCTauBaTh CBOIO TOUKY 3PEHUS;
— KPUTHUYHO OTHOCHUTHCS K CBOUM MOCTYIIKaM, HECTH OTBETCTBEHHOCTH 32 UX MOCIIE/ICTBHS;
— yMeTb CIyIIaTh U CIBIIIATH APYroe MHEHHE, BECTU TUCKYCCHIO, ONEpPHpPOBaTh (hakTaMu Kak Ui J0Ka3aTeIbCTBa, TaK M JJS OMPOBEPKEHUS
CYILECTBYIOIIETO MHEHUS.






MetanpeameTHbie pe3yJabTaThl
Mexnpe/IMeTHbIe NOHATHS:

CUCTEMATHU3UpPOBaTh, COINOCTABJIATh, aHAJIU3UPOBaTh, 000OLIATP U HUHTEPIPETHPOBATh HHPOPMALUIO, COJEp)KAUIylocd B  TOTOBBIX
MH(POPMAIMOHHBIX 00BEKTaX;

BBIZICTISIT TJIABHYI0O M HM30BITOYHYIO WH(GOPMAIUIO, BBIMOJHITH CMBICIOBOE CBEPTHIBAHHE BBIJICIICHHBIX (DAaKTOB, MBICIICH; TMPEICTABIAThH
HH(pOpMAIIHIO B CKATOU CIIOBECHOU (hopMe (B BHJIE TIJIaHA WIJIH TE3UCOB) M B HATJISIHO -CHMBOJIMYECKOHM opme (B Bue TaOIUIl, Tpauueckux cxem
Y TUarpaMm, KapT MOHSITHI — KOHIENTYaTbHBIX JUarpaMM, OTIOPHBIX KOHCTIEKTOB);
3aroJIHATH U JIOTIOJIHATH TAOJIUIIBI, CXEMBI, IMarpaMMBbI, TEKCTHI
OBJIaJIeHHE O0Yy4YalOIIMMHUCA OCHOBAMHU UYUTATEJIbCKONM KOMIIETEHLIMH, IPHOOpETEHNE HaBBIKOB padOThl ¢ MHpoOpMalueil, yyacTie B MPOEKTHOM,
UCCIIEI0BATENIbCKON AESITETbHOCTH.

Peryisrupneie YVJI

YMeHue caMoCTOSATENbHO ONPENENITh el 00ydeHus], CTaBUTh U (OPMYIUPOBATh HOBBIE 3a/1a4M B yueOe U MMO3HAaBATEIbHON JeATeIbHOCTH,
pa3BUBAaTh MOTHBBI M HHTEPECHI CBOCH MO3HABATEILHOMN AesaTeNbHOCTH. OOyJarOIIMICS CMOXKET:

aHaAJIM3UPOBATH CYIIECTBYIOIINE U TUNTAHUPOBATh OyAyIire oOpa3oBaTelIbHbIE PE3Y/IbTATHhI;

UACHTU(PUIMPOBATH COOCTBEHHBIE TPOOJIEMBI U OIIPEIENISTh IIIaBHYIO IPOoOiieMy;

BBIJIBUTaTh BEPCUH peLICHUS IPOOIEMBbL, OPMYIHPOBATH TMIIOTE3bI, IPEABOCXHUIATH KOHEYHBIN PE3yNbTaT;

CTaBUTH LI ACITEILHOCTH HAa OCHOBE OIPEICICHHOM MPOOIeMbl U CYIIECTBYIOIINX BOZMOKHOCTEH;

dbopmynupoBaTh yueOHBIE 3a/1a4M KaK [Iard JOCTHXKEHUS TIOCTABICHHOU 1€JIU eI TeIbHOCTH;

000CHOBBIBATH 1I€JIEBBIE OPUEHTUPHI U IPHUOPHUTETHI CCHUTKAMU HA IIEHHOCTH, YKa3biBasg M 000OCHOBBIBAs JIOTMUECKYIO MOCIIEIOBATENLHOCTD
1aroB.

YMeHue caMOCTOATENbHO TIAaHUPOBATh MYTH JOCTHIKEHUS 1IeJieil, B TOM YHCIie allbTepHATUBHBIE, OCO3HAHHO BBIOMPATh Hamboee
a¢deKkTUBHBIE CIOCOOBI pelleHHs YUeOHBIX U MMO3HABATEIbHBIX 3a/1a4. OOyUatoIUHCs CMOXKET:

OTIpeIeNATh HEOOXOAUMBIE IEHCTBHE(sT) B COOTBETCTBUU C y4eOHOM M TO3HABATENLHOM 3a/1auell U COCTABIIATh AITOPUTM UX BBHITIOTHEHUS;
000CHOBBIBAThH M OCYIIECTBISATH BEIOOP Hanbomee 3(h(HeKTUBHBIX cIOCOO0B pelieHHs yueOHBIX U MTO3HABATEIBHBIX 33/1a4;
OTIPE/IeNATH/HaX0IUTh, B TOM UKCIIE U3 MPEITI0KEHHBIX BAPUAHTOB, YCIOBUS AJIs1 BHIIOTHEHHS YUeOHOM U MO3HABATEIBHOM 3a/1a4;

BBICTpAanBAThb )KU3HCHHBIC IJIAHBI HA KPATKOCPOYHOC 6ynymee (SaSIBJISITL HCJICBBIC OPUCHTUPBI, CTABUTH AJICKBATHBIC UM 3a1a4ll U



npeJuiarath ACHCTBHS, yKa3bIBasi 1 000CHOBBIBAS JIOTHUECKYIO TIOCIIEI0BATEIBHOCTD I11aroB);

BBIOMPATH U3 MPEIOKEHHBIX BAPUAHTOB U CAMOCTOSITENILHO HCKATh CPEICTBA/PECYPChI I PELICHUS 3a/1a41/JOCTHKCHUS 1IETIH;

COCTaBJIATH IUIaH peLIeHUs MPoOIeMbl (BBIIIOJIHEHUS IPOEKTA, IPOBEACHUS UCCIIEI0BaHUA);

OTIpEeNIeNATh OTEHIIMAIbHBIEC 3aTPYAHEHH NP pelIeHIH yueOHOW 1 TTO3HABATEILHON 331a4l U HAXOIUTh CPEJICTBA IS UX YCTPAHCHHUS;

OIIMCBIBATH CBOH OMBIT, 0(OPMIISISL €T0 IS TIepeladn APYTHM JIIOJSIM B BUJIE TEXHOJIOTHH PEUICHHUS MPAKTHYECKUX 3aa4d OMpPeaeIEHHOTO

KJ1acca;

IUTAaHUPOBATh U KOPPEKTUPOBATH CBOIO MHINBUAYAIBHYIO 00pa30BaTeIbHYIO TPAEKTOPHUIO.

YMeHHE COOTHOCUTH CBOM JEHCTBHS C IUIAHHUPYEMBIMHM pe3yJibTaTaMHU, OCYHIECTBIATH KOHTPOJIb CBOEM JEATEIBHOCTH B Ipolecce
JOCTHKEHHS Pe3ylibTaTa, ONpeAesaTh CIOocoObl AEMCTBUM B paMKax MPEeUIOKEHHBIX YCIOBUN M TpeOOBaHHM, KOPPEKTUPOBATh CBOU JEHCTBUS B
COOTBETCTBUU C U3MEHSIONIeNcs cuTyareil. OOydarouics CMOXKET:

ONpeNeNaTh COBMECTHO C IEJaroroM M CBEPCTHUKAMU KPUTEPUM IUIAHUPYEMBIX DPE3YyIbTaTOB M KPUTEPUM OLEHKH CBOEH y4eOHOIl
NESITEILHOCTH;

CHCTEMaTU3UpOBaTh (B TOM YHCIIE BBIOMpATh NPUOPHTETHBIE) KPUTEPUM IUIAHUPYEMBIX PE3yJIbTATOB M OLEHKU CBOCH AEATEIBHOCTH;

O0TOMpaTh MHCTPYMEHTHI AJIs1 OLIEHUBAHUS CBOEH NEATENbHOCTH, OCYLLECTBIIATh CAMOKOHTPOJIb CBOCH AEATEIILHOCTH B paMKax
IIPEUI0KEHHBIX YCIOBUHM U TPeOOBaHMIA;

OLICHUBAThH CBOIO JESATEIIBHOCTD, apPI'YMEHTUPYS IPUYMHBI JOCTHKEHUS I OTCYTCTBHS IIJIAHUPYEMOT'O PE3YJIbTaTa;

HaXOJIUTh JIOCTAaTOYHBIE CPE/ICTBA JUISI BHIIIOJIHEHUS YU€OHBIX ACUCTBUI B U3MEHSIOLIEHCS CUTYalluu U/ UITU IIPU OTCYTCTBUH INIAHUPYEMOTO
pe3yJbTrara;

pa0oTas Mo cBoeMy IJIaHy, BHOCUTb KOPPEKTUBBI B TEKYILYIO J€ITEIbHOCTh HAa OCHOBE aHaJIM3a M3MEHEHUI CUTyaluu Ul MOITy4eHUs
3aIlJIAaHUPOBAHHBIX XapAKTEPUCTUK MPOIYKTa/pe3yIbTaTa;

YCTaHABJIMBATB CBSA3b MEXK/Y I10Jy4EHHBIMU XapaKTEPUCTUKAMU MIPOIYKTa U XapaKTEPUCTUKAMMU IPOLECCa AEATEIBHOCTHU U 110 3aBEPILIECHUN
NEATENBHOCTH MpeiaraTb U3MEHEHHE XapaKTEPUCTHUK IIpoLecca Ul MOJMy4eHUs YIyYIICHHBIX XapaKTEPUCTUK IIPOILYKTa;

CBEPATH CBOU JICHCTBHUS C LENIBIO U, TPU HEOOXOIMMOCTH, UCTIPABIIATH OIMOKH CaMOCTOSTEIBHO.

YMeHue O1leHUBATh MTPABUILHOCTH BHINOJIHEHHS y4eOHOM 3a7aum, COOCTBEHHBIE BOZMOKHOCTH ee perieHus. OOyJyaromunicss CMOXKeT:

ONPpCACIIATE KPUTCPUHN ITPABUIIBHOCTHU (KOppeKTHOCTI/I) BBITIOJTHCHU A y‘lC6HOﬁ 3aaa4u,



aHAJM3UPOBATH U 0O0CHOBBIBATH IIPUMEHEHUE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS JUIsl BBINIOJHEHHS Y4eOHOW 3a1a4H;

cBOOOJTHO TOJIB30BAThCS BHIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKU U CAMOOLIEHKH, HCXOSI M3 eI M MMEIOLINXCS CPEICTB, pa3inyast
pe3yNIbTaT ¥ CIIOCOOBI JCHCTBHIA,

OILICHUBATh MPOIYKT CBOEH AEATEIBHOCTH MO 33aJaHHBIM W/WJIM CaAaMOCTOSITEIBHO ONPEICICHHBIM KPUTEPHUSIM B COOTBETCTBUHU C LEJIBIO
JeATeIbHOCTH;

00OCHOBBIBATh JOCTIKHMOCTH €T BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKHM CBOMX BHYTPEHHHX PECYPCOB M JOCTYITHBIX BHEIIHUX
pecypcos;

(uKCHPOBATh M AHAIM3UPOBATH AUHAMUKY COOCTBEHHBIX 00pa30BaTeNbHBIX PE3YIbTAaTOB.

Bnanenne ocHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, NMPHHSATHS PEIICHWHA W OCYIIECTBIICHHS] OCO3HAHHOTO BBIOOpa B y4eOHOUW M
Mo3HaBaTeNbHOU. OOYUaIOIIUIACS CMOXKET:

HaOJI01aTh U aHAIM3UPOBATH COOCTBEHHYIO YUEOHYIO U [T03HABATEIBHYIO AEATEIbHOCTD U IEATEIbHOCTh IPYrUX 00yJaromuXcs B mpolecce
B3alMOIIPOBEPKH;

COOTHOCHTH peajbHble U IUTAaHUPYEMBIE PE3yIbTaThl HHAUBHUIYaIbHOM 00pa30BaTeIbHOM NEATENILHOCTH U JIENIaTh BBIBOIBI,

MIPUHUMATD pellleHre B y4ueOHOM CUTyallui U HECTH 32 HETO OTBETCTBEHHOCTb;

CaMOCTOSITENILHO OIPeNeNsTh IPUUUHBI CBOETO yCIleXa UM HeycleXxa U HaXOAUTh CIIOCOOBI BBIXO/A U3 CUTYallMU HEYCIIeXa;

PETPOCIEKTUBHO OMPEENATh, KaKhe NEHCTBHS MO PEIICHUI0 Yy4eOHOW 3ajjaud WIM HapaMeTpbl 3TUX JAEUCTBUN MPHUBENIU K MOJYYCHUIO
HMMEIOIIETrocs MPOAYKTa Y4eOHOH AeaTeIbHOCTH;

JEMOHCTPUPOBATh MPUEMBI PETYISIUU NCUXO(MU3UOIOTHUECKUX/ SMOLMOHAIBHBIX COCTOSIHMNA Uit AocTHkeHus d¢ddekra ycrnokoeHus
(ycTpaHeHusT SMOIMOHAJIBHON HampsDKEHHOCTH), 3(deKTa BOCCTAaHOBIEHHUS (OcCialieHus MNpOsBICHUN yTromieHus), 3¢¢ekTa aKTUBH3AIUU

(HOBHI_HCHI/IH HCI/IXO(I)I/BI/IOJ'IOFI/I‘-ICCKOI\/’I peaKTI/IBHOCTI/I) .



IloznaBaTeannbie YV/I

YMeHue omnpenensTh IMOHSTHS, CO3/[aBaTh OOOOIIECHWS, YCTaHABIWBATh AHAJIOTHHU, KJIACCH(UIIMPOBATH, CAMOCTOSTEIHLHO BBEIOMPATH
OCHOBAaHUS W KpHUTEPHH JUIS KIACCH(HUKAIMU, YyCTAaHABIMBATh NPUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH JIOTHUECKOE pPACCYKICHHE,
YMO3AKJIIOYeHHUE (MHAYKTUBHOE, IEAYKTUBHOE, TI0 aHAJIOTUHN) U JIeTIaTh BHIBObI. OOYUaIONIUICS CMOXKET:

e 10JI0MpaTh CJIOBA, CONOTUMHEHHBIE KJIIOYEBOMY CIIOBY, OIPENIEISIOIINE €r0 IPU3HAKU U CBOMCTBA;

e BBICTpPaMBATh JIOTMUECKYIO IIETIOYKY, COCTOSIIYIO U3 KIIFOUEBOTO CJIOBA M COTIOTMMHEHHBIX €MY CIIOB;

e BBIJICJATH OOIINI MPU3HAK JABYX UM HECKOJBKHUX MPEIMETOB WIH SIBJICHUM U OOBSICHATH UX CXOJICTBO;

e O00BCAUHATH TIPEAMETHI U SBJICHUS B TPYIIHI 1O OMpPEACIEHHBIM MPU3HAKaM, CPaBHUBATh, KIAaCCH(PUIIMPOBAThL U 0000maTh (akThl U
SIBJICHUST;

e BBIJICJIATH SIBJICHUE U3 OOIIET0 psifa IPYrux sBICHH;

e ONPENENATh 00CTOATENbCTBA, KOTOPbIE MPEIIIECTBOBAIN BOZHUKHOBEHHUIO CBSI3M MEXKY SBJICHUSMHU, U3 ATUX 00CTOSITENILCTB BBIICISTh
oTpeeNsolue, CIoCOOHbIE ObITh MPUUMHON JAHHOTO SIBJICHUS, BBISBIISTH IPUYUHBI U CIIEACTBUS SIBICHUN;

e CTPOUTH PACCyXJCHHUE OT OOIINX 3aKOHOMEPHOCTEN K YaCTHBIM SIBIICHUSIM U OT YaCTHBIX SIBJICHUM K OOIIUM 3aKOHOMEPHOCTSIM;

e CTPOUTH PAacCCyXJCHHE HA OCHOBE CPaBHEHUS MIPEJIMETOB U SIBJICHUM, BbIIEISS IPU 3TOM 001IKE TPU3HAKH;

e U3JAraTh MNOJYYCHHYIO HHPOPMAIMIO, HHTEPIPETUPYS €€ B KOHTEKCTE peliaeMoi 3a1a4u;

e CaMOCTOSITENIBHO yKa3bIBaTh HAa MHPOPMAIIMIO, HYKIAIOLIYIOCS B IPOBEPKE, IpeiaraTh U MPUMEHSITH CLIOCO0 MPOBEPKU JOCTOBEPHOCTH
nHpopMaluu;

e Bep0anM30BaTh IMOIMOHAIILHOE BIIEYATIICHHE, OKa3aHHOE Ha HETO UCTOYHUKOM;

e OOBSACHATH SBICHUS, MPOIIECCHI, CBSI3U U OTHOLIEHHSI, BBISBIIIEMbIE B X0JI€ TIO3HABATEIBHOM M UCCIIEI0BATENbCKON e TEIbHOCTH
(mpuBOAUTH OOBSICHEHHE C U3MEHEHHEM (DOPMBI IPEICTABICHUS; OOBICHATD, JETATU3UPYS WK 0000111as1; OOBSICHITH € 33JJAHHON TOUKH 3PEHHUS );

e BBIABIIATH U HA3bIBaTh MPUYHHBI COOBITHS, SBJICHUS, B TOM YHCIE BO3MOXKHBbIE / HanbOOJee BEPOSTHBIC MPUYHUHBI, BO3MOXHBIE
MOCJIEACTBUS 33JaHHON IPUYUHBI, CAMOCTOATEIBHO OCYIIECTBIISAS IPUUMHHO-CIICICTBEHHbIN aHAIN3;

e JeNaTh BBIBOJ HA OCHOBE KPUTHUECKOTO aHajM3a Pa3HBIX TOUYEK 3PEHHUs, MOATBEPXkAATh BBIBOJ COOCTBEHHOW apryMeHTalued Wiu
CaMOCTOSITENIbHO MOJTYYEHHBIMU JAHHBIMH.

YMmenue COo31aBaTb, IPUMCHATH U HpeO6pa3OBLIBaTL 3HAKU U CUMBOJIbI, MOACTIN U CXCMBbI JIs PCILICHUA y‘IC6HBIX 1 IIO3HABAaTCJIbHBIX 3a/a4.



OOy4Jaromuiicss CMOXKET:

e 0003HAaYaTh CUMBOJIOM ¥ 3HAKOM IIPEMET U/UJIH SBJICHUE;

e OIPENeNATh JOTUYECKHE CBS3H MEXIy NMpEeAMETaMH /WM SIBICHUSIMH, 0003HAa4YaTh JaHHBIC JIOTHUECKHE CBS3H C MOMOIIBIO 3HAKOB B
cXeMme;

e CO3J1aBaTh a0CTPAKTHBIN WM PeabHbIN 00pa3 mpeaMeTa U/ uilH SBJICHHUS;

e CTPOUTH MOJIETIB/CXeMY Ha OCHOBE YCIIOBUI 3a/1a4l W/ UK CrIoco0a ee pelieHus;

e CO3/IaBaTh BepOalbHBIC, BEMIECTBEHHbIE W WH(POPMAIMOHHBIE MOJIETH C BBIIEICHHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa IS
OTIpENIENICHUS CTI0CO0a PEIIeHHS 3a/1a41 B COOTBETCTBHH C CUTYAIIHEH;

e TIpeoOpa30BHIBATH MOEIH C IIETHIO BRISBICHHS OOIINX 3aKOHOB, ONPEICIISIONINX JAHHYIO IPEMETHYIO 001aCTh;

e TIEPEBOJIUTH CIOKHYIO MO COCTaBy (MHOTOACHEKTHYI0) UH(OpMaIHIO U3 rpaduueckoro win (popMaan3oBaHHOTO (CHUMBOJIBHOTO)
IIPEJCTaBICHUS B TEKCTOBOE, U HA0OOPOT;

e CTPOUTH CXEMY, AJITOPUTM AECHUCTBUS, UCIIPABIIATH WIN BOCCTAaHABJIMBATh HEU3BECTHBIN paHEe arOPUTM HAa OCHOBE MMEIOIIEr0Cs 3HaAHUS
00 00BEKTE, K KOTOPOMY ITPUMEHSETCS aJITOPUTM;

e CTPOMUTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOI'O;

e AHAJIM3UPOBATH/peUIEKCUPOBATH OMBIT Pa3pabOTKU U pealu3aluy yieOHOIo IPOEKTa, UCCIIEN0BAHUS (TEOPETUYECKOTO, IMITUPUYECKOTO)
Ha OCHOBE NPEAJI0KEHHON MPOOIEMHON CUTYyallH, IOCTABICHHOM LeJIN U/UIIH 3aJaHHBIX KPUTEPHUEB OLIEHKH ITPOAYyKTa/pe3ybTara.

CwmpicnoBoe yreHue. O0yyaromuncs CMOXeET:

e HaxXOJUTb B TeKcTe TpeOyeMyro HH(OPMAIHIO (B COOTBETCTBUH C LEJISIMU CBOEH JEATEIbHOCTH);

e OpHEHTUPOBATHCS B COJIEPKAHUM TEKCTA, IOHUMATh LEJIOCTHBIA CMBICIT TEKCTa, CTPYKTYPHUPOBATh TEKCT;

e YCTAaHABIMBAaTh B3aMMOCBS3b OITMCAHHBIX B TEKCTE COOBITHH, SIBIEHUI, IPOLIECCOB;

e PE3IOMHPOBATH INIABHYIO UJICIO TEKCTA;

e TpeoOpa3oBbIBATh TEKCT, KIEPEBOAS» €r0 B IPYTyI0 MOAATIBHOCTb, HHTEPIPETUPOBAThH TEKCT (XYA0KECTBEHHBIN M HEXY/J0’KECTBEHHBIN —
y4eOHBIH, HayYHO-TIOMYJISIPHBIH, HHPOPMaIMOHHBIH, TeKcT Non-fiction);

e KPUTUYECKHU OLIEHUBATH COJIEpkKaHUe U (HOpMy TEKCTa.

(DOpMI/IpOBaHI/Ie " pa3BUTUC IKOJOTHMUYCCKOr0 MBINUJICHUS, YMCHUC IMPUMCHATH €0 B HOSHaBaTCHBHOﬁ, KOMMYHHKaTHBHOﬁ, COIMATBLHOM



MPaKTUKE U podeccnoHanbHON oprueHTannu. OO0yqarouIniics CMOXKET:

OIIPEJIEIIATh CBOE OTHOIIEHUE K IPUPOJAHOM CPEIIE;

aHAJTM3UPOBATH BIUSIHHE KOJOTHYECKHIX (DAKTOPOB HA Cpey OOMTaHUS KUBBIX OPraHU3MOB;

IIPOBOJUTH IPUUMHHBIN U BEPOSITHOCTHBIN aHAJIN3 3KOJIOTHYECKUX CUTYaLIH;

IIPOrHO3UPOBATh U3MEHEHHUS CUTYAllUM [IPH CMEHE IEUCTBUSA OJTHOTO (pakTOpa Ha JeiicTBUE APYyroro GpakTopa;
pacnpoCTpaHATh IKOJIOTUYECKUE 3HAHUS U YIaCTBOBATh B IPAKTHUECKUX JIENIax 0 3alUTE OKPYKaIOIIEen Cpeibl;
BBIPA)KaTh CBOE OTHOILIEHUE K IPUPO/JIE UEPE3 PUCYHKH, COUNHEHUSI, MOJEIH, IPOEKTHHIE paOOTHI.

Pa3Butre MOTHBAIUM K OBJIAJICHUIO KYJbTYpPOW aKTUBHOTO HMCHOJB30BAHHS CIOBApEd M JIPYrHUX MOUCKOBBIX cucTteM. OOydaromuiics

CMOXKCT:
(] OHpe)IeJ'ISIT b HGO6XO}II/IMI)IG KJIFOYCBBIC ITOMCKOBBIC CJIOBA U 3anp0c131;
(] OCYHIGCTBJ'IHTB BSaHMOHeﬁCTBHC C BHGKTpOHHBIMI/I ITIOMCKOBBIMH CUCTEMaMU, CJ'IOBapHMI/I;
e (opMHUPOBATH MHOKECTBEHHYIO BEIOOPKY U3 MOMCKOBBIX HCTOYHUKOB JIJIsI 00BEKTUBU3AIMH PE3YJIbTATOB ITOMCKA,
e COOTHOCHUTH HOJ'IyLIeHHBIe pGSYHBTaTH IIOUCKaA CO CBOGf/i OCATCIIBHOCTBIO.
Kommynnkarusueie YVJI

Vmenue OPraHru30BbIBATb yqe6Hoe COTPYAHHUYCCTBO U COBMECTHYIO ACATCIBHOCTD C YYUTCICEM U CBEPCTHUKAMMU, pa6OTaTb HHIUBUAYAJIbHO

U B I'pylie: HaxXxOOUTb 0611_[66 pPEIICHUC U pa3pCliaThb KOH(i)J'II/IKTBI Ha OCHOBE COTJIaCOBAHMS MO3UILUM U y4d€Ta HHTCEPCCOB; Q)OpMYHI/IpOBaTL,

APTYMCHTHUPOBATH U OTCTAUBAaTh CBOC MHCHHC. O6yanOHlHﬁCﬂ CMOXKCT:

-OIpCaACIsATb BO3BMOIKHBIC POJIK B COBMECTHOM ACATCIIBHOCTH,

-UTrpaTh OMPEACICHHYIO POJIb B COBMECTHOM ACATCIIbHOCTH,

-[IPUHUMATD IMO3ULUIO CO6€C€ILHI/IKa, IMoHHNMas MO3NIUK APYyroro, pas3jimiarb B €ro peyu: MHCHHUC (TO‘IKy 3peHI/I}I), JA0Ka3aTcJIbCTBO (apFYMeHTBI),

(akThl; TUTIOTE3bI, AKCUOMBI, TEOPHH;

-OIMPEACIIATL CBOU JENCTBUS U ACHCTBUS mapTHCpPaA, KOTOPBIC CIIOCOOCTBOBAIIHM UJIU MpCIATCTBOBAIN HpOILYKTHBHOﬁ KOMMYHHUKAIIUU;

-CTPOUTH MO3UTUBHBIC OTHOIICHUS B IIPOLCCCC yqe6H0171 1 MO3HABaTEIbHOMI ACATCIIBHOCTH,

KOPPECKTHO U apryMCHTHPOBAHHO OTCTAaWBATh CBOKO TOYKY 3pCHHA, B JUCKYCCHUU YMCTb BBIABHUI'ATb -KOHTPAPryMCHTHI, HCpC(I)p@BI/IpOBaTB CBOIO

MBICJIb (BJ'Ia,Z[eHI/Ie MCXaHU3MOM 5KBUBAJICHTHBIX 3aMeH);



-KPUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHMIO, C JIOCTOMHCTBOM MPHU3HABATH OIIMO0YHOCTh CBOETO MHEHHUS (€CITH OHO TaKOBO) U
KOPPEKTUPOBATH €T0;

-TIpe/yiaraTh AIbTEPHATUBHOE PEIICHNE B KOH(IMKTHOW CUTYallnH;

-BBIJICIISITH OOIIYIO TOUKY 3pEHHS B AUCKYCCUU;

-JI0rOBapUBAaThCS O MPABUIIAX U BOMPOCAX JUIsl 00CYKJIEHUSI B COOTBETCTBUU C IOCTABJICHHOM Mepe MPYNIon 3a1auei;

-OpraHHU30BbIBaTh yueOHOE B3aMMO/JIEHCTBHE B rpymIe (ONpeaesaTh O0IIME e, pacIpeaeisiTh POJIH, JOrOBAPUBATELCS IPYT C IPYIOM U T. [1.);
-yCTpaHATh B paMKax Juajiora paspbiBbl B KOMMYHHKAIMM, OOYCJIOBJIEHHbIE HENOHWMaHUEM/HENPUATHEM CO CTOPOHBI cOOEecelHHKa 3ajaud,
(opMBI MU COZIEpKAHUS TUaora.

YMeHHe 0CO3HaHHO HCMOJb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUM C 3ajaueil KOMMYHMKAIlMU JJIsi BBIPAKEHUS CBOMX YYBCTB, MbICIEH U
MOTpeOHOCTEN ISl TUTAHUPOBAHMS M PETYIISAINHN CBOSH NEATEILHOCTH; BIAJCHUE YCTHOW M MUCHbMEHHON PEeYbi0, MOHOJOTUYECKOW KOHTEKCTHOM
peunto. OOyJarOIIHICS CMOXKET:

-OIpeeNsaTh 3a1a4y KOMMYHHUKAIIMU U B COOTBETCTBUH C HEW OTOMPATh peyeBble CPECTBA;

-0TOMpaTh U UCTIOJIH30BaTh peUYeBbIe CPEACTBA B IPOIIECCE KOMMYHUKALIUU C IPYTUMHU JIFOJbMU (IUAJIOT B IIape, B MOl rpymmne u T. 1.);
-IPEJCTABIIATh B YCTHOM MJIM MUCbMEHHOM (popMe pa3BepHYTHIH MJIaH COOCTBEHHOM JesITeNbHOCTH;

coOr0AaTh HOPMBI MyOJIMYHOM peyH, PETIaMEeHT B MOHOJIOTE U IUCKYCCUU B COOTBETCTBUU C KOMMYHUKATHUBHOM 3aauei;

-BBICKa3bIBaTh U 000CHOBBIBATH MHEHHE (CYXK/IEHUE) U 3alpallliBaTh MHEHHE MTapTHEPa B paMKax JIMajiora;

-IIPUHUMATh PEIICHHE B XO/I€ TMAJIOTa M COTJIACOBBIBATH €r0 C COOECETHUKOM;

-C03/1aBaTh MHCbMEHHBIE «KIUITUPOBAHHBIC» U OPUTHHATBHBIE TEKCTHI C HCIIOIb30BAaHUEM HEOOXO0IUMBIX PEUEBBIX CPEICTB;

-ICIOJIb30BaTh BepOaIbHbIEe CPEACTBA (CPEACTBA JTOTHUECKOM CBSI3U) JUIS BBIJICIICHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYILICHHUS,

-MCII0JIb30BATh HEBEpOAIbHBIE CPE/ICTBA WM HATJISIHbIE MaTepUallbl, TOATOTOBICHHBIE/OTOOPAHHBIE 1101 PyKOBOJICTBOM YUUTEIIS;

-Jie7aTh OLEHOYHBIA BBIBOJ O JAOCTH)KEHHUHU LIENM KOMMYHHMKAIMU HEMOCPEACTBEHHO IOCIIE 3aBEPIICHNs KOMMYHUKAaTUBHOTO KOHTAKTa U
000CHOBBIBATh €TO.

@®opMHUpOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B OOJACTH MCHOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruil (manee — HUKT).
OOyJaromuiics CMOXKET:

-~ICJICHAIIPABJICHHO UCKATh U UCIIOJIb30BATh I/IH(bOpMaL[I/IOHHLIC PECYPCHI, HCO6XOI[I/IMLIG JIg pCICHUA y‘IC6HBIX U MPAKTUYCCKUX 3a/ia4 € TIOMOIIBIO



cpeactB UKT;
-BBIOMpaTh, CTPOUTHh W HCIIOJIB30BaTh aJ€KBATHYI0 HH(POPMAIMOHHYIO MOJENb JJIs Tepeladd CBOUX MBICIEH CpEeICTBAMH €CTECTBEHHBIX H
(bOpMaJII)HI)IX SA3BIKOB B COOTBETCTBUH C YCJIIOBUAMU KOMMYHUKAIINH;
-BBIACIISATH HH(i)OpMaHHOHHbIﬁ ACIICKT 3aJa4U, OIICPUPOBATH JaHHBIMHA, UCIIOJIB30BATh MOJCJIb PCIICHH A 3a/1a4H,
-UCIIOJIb30BATh KOMIIBIOTCPHBIC TCXHOJIOTHUUN (BKJHO‘-Iaﬂ BI>I60p AZICKBATHBIX 3aJa4€ HHCTPYMCHTAJIBHLIX MNPOTpaMMHO-alIIapaTHbIX CPCACTB U
CCpBI/ICOB) JJI pCIICHUSA I/IH(l)OpMaIII/IOHHBIX N KOMMYHUKAIIMOHHBIX y‘~I€6HI)IX 3a4a4d, B TOM 4YHUCJIC. BbIYUCIICHUEC, HAIIUCAHUEC ITHCEM, CO'—II/IHCHHfI,
JOKJIa/10B, pedepaToB, co3manne Mpe3eHTalNi 1 1p.;
-UCITIOJIB30BATh I/IH(l)OpMaIII/IIO C YUCTOM 3THYCCKUX U ITPABOBBIX HOPM;
-C0O31aBaTh I/IHCbOpMaI_[I/IOHHI)Ie PECYPCHI Ppa3sHOTr0 TUIIA WU JIA PA3HBIX ameTopnﬁ, CO6J'II-OI[3TI) I/IH(l)OpMaHI/IOHHYIO TMruc€Hy W IIpaBUJIa
MH(POPMAITMOHHON 6€30TTaCHOCTH.

IlpenveTHpIC PEIVIRTATRL:

B pe3yabTare usyueHusi Kypca O0MoJIOrMd B OCHOBHOM IIKOJIE:

BhInycKHUK HAY4HMTCSl 10JIH30BAaThCS HAYYHBIMH METOJAMU ISl pacro3HaHUs OMOJOrMYecKHX MpoOiieM; AaBaTh HaydHOE OOBSICHEHHE
OuoJorMueckuM (QaxkTam, mpoieccaM, SBICHUSM, 3aKOHOMEPHOCTSAM, UX POJIM B KU3HU OPraHU3MOB M 4EJOBEKa; MPOBOAUTH HAOIIOJCHUS 32
KUBBIMH OOBEKTaMH, COOCTBEHHBIM OpPraHM3MOM; OIMCHIBaTh OWOJIOTMYECKHE OOBEKThI, MPOLIECCHl M SBJICHUS, CTaBUTh HECJIOXKHBIC
OMOJIOTMYECKHE SKCIIEPUMEHTHI M UHTEPIPETUPOBATH UX PE3YIbTATHI.

BrInyckHHK OBNaieeT CUCTEMOW OMOJOTMYECKUX 3HAHUN — MOHATHSMH, 3aKOHOMEPHOCTSAMHM, 3aKOHAMHU, TEOPUSMHU, UMEIOLIUMHU BaXKHOE
0011eo0pa3oBaTeIbHOE U MO3HABATENFHOE 3HAUCHHE; CBEICHUSIMU TI0 HCTOPUU CTAHOBJICHHS OMOJIOTHH KaK HAyKH.

BrinyckHHK OCBOMT 0O0Iue MpHEMbl: OKa3aHWS MEPBOM MOMOIIM;, PALMOHAIBHON OpraHu3alud TPyAa M OT/AbIXa; BBIPAIIMBAHUS U
Pa3MHOKEHHsI KyIbTYpHBIX PACTeHM W JIOMAIIHUX >KMBOTHBIX, yXOJa 3a HHMHU; MPOBEIACHHs HAOMIOJCHHI 3a COCTOSHHEM COOCTBEHHOTO
OpraHu3Ma; mpaBuia paboTsl B kabuHeTe OUoIoTHH, ¢ OMOIOTUYECKUMU TPUOOpAMU U HHCTPYMEHTaMHU.

BrInmyckHHUK MpHOOpETET HaBBIKM UCTIOIB30BAHKS HAYYHO-TIOMYJISIPHON JIUTEPATYphl IO OMOJIOTHH, CIIPABOYHBIX MaTepHaioB (Ha OyMa)KHBIX

H SJICKTPOHHBIX HOCI/ITCJ'IHX), peCypcoB I/IHTepHCTa ITPU BBITTIOJITHCHUU y‘IC6HBIX 3ajaad.



BhIyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHThCS:

® OCO3HAHHO HCII0JIb30BAaTh 3HAHUS OCHOBHBIX MTPABHII TIOBEICHUS B TIPUPO/IE U OCHOB 37I0POBOTO 00pa3a KU3HU B OBITY;

e BBLIOMPATH IICJICBBIC U CMBICIOBBIC YCTAHOBKH B CBOMX JCHCTBHSIX M IMOCTYIIKAX MO OTHOIICHUIO K KHUBOU MPUPO/IE, 3I0OPOBBIO CBOEMY H
OKPYKAOIINX;

® OpHUCHTHPOBATHCS B CHUCTEME ITO3HABATEIBHBIX IIEHHOCTEH — BOCIHPHHUMATH WH(MOPMAIUIO OMOJOTHYECKOTO COACPIKAHHS B HAYIHO-
MOMYJSIPHON JIUTEparype, CpeiacTBax MaccoBoi mHpopmammu u HHTEpHET-pecypcaX, KPUTHYECCKH OIEHUBATH TOJIYYCHHYIO HH(OPMAIIHIO,
aHAIM3UPYA €€ COJIEP’)KaHKEe U JIaHHbIE 00 UCTOYHUKE HH(POPMAIIHH;

e C03/1aBaTh COOCTBEHHBIC MHCHbMCHHBIE M YCTHBIC COOOIIECHUS O OWOJIOTMYECKUX SBJICHHSIX M IpoIleccaX Ha OCHOBE HECKOJBKHX
HMCTOYHUKOB UH(POPMAITUH, COTIPOBOXKIATH BRICTYIICHHE MMPE3CHTAIMCH, YIUThIBast 0COOCHHOCTH ayTUTOPUHU CBEPCTHUKOB.

KuBble  opraHusmsl

BbINyCKHMK HAYYUTCS:

® BBIJICIATH CYIIECTBEHHBIC MPU3HAKKA OMOJIOTMYECKHX OOBEKTOB (KJIETOK M OPraHM3MOB PACTEHUH, )KUBOTHBIX, TpUOOB, OakTepuil) u
MIPOLIECCOB, XapaKTEPHBIX JJIS )KUBBIX OPraHU3MOB;

® apryMEHTUPOBATh, MPUBOAUTH JOKA3aTEILCTBA POJCTBA PA3IMUHbBIX TAKCOHOB PACTEHHIA, )KUBOTHBIX, 'PUOOB U OaKTEpHii;

® apryMEHTUPOBATh, MPUBOAUTH J0KA3ATEIbCTBA PA3INUUNA PACTEHUH, )KUBOTHBIX, TPHOOB U OaKTepUii;

® OCYIIECTBIATh KIIACCH(PUKAIUIO OMOJIOTHYECKUX 0OBbEKTOB (PAaCTeHH, )KUBOTHBIX, OaKTepuid, TpHOOB) HA OCHOBE OIPEACIICHUS UX
MIPUHAJIICSKHOCTH K OIPE/IeTICHHON CHCTEeMaTUYeCKOU TpyIIIe;

® pAacCKpBIBaTh POJIb OMOJIOTHH B IPAKTUUYECKOH JIEATEIBHOCTH JIFOJICH; POJIb pa3TUUYHBIX OPIaHU3MOB B JKU3HH YEJIOBEKA;

e OOBSACHATH OOIIHOCTH MPOUCXOXKIACHUS U IBOJIOIUU CUCTEMATUUYECKUX TPYII PACTEHUN U KUBOTHBIX Ha MPUMEpPAX COMOCTaBICHUS
OMOJIOTHYECKUX 0OBEKTOB;

® BBISABJIATH MPUMEPHI U PACKPHIBATH CYITHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB K CpeJie OOUTaHuS;

® pa3nuyaTh MO BHEIIHEMY BHJY, CXeMaM M OMHCAaHUSM peajbHble OMOIIOTHYECKHE OOBEKTH MM MX W300pa)KEHUSs, BBISBISATH
OTIMYUTETbHBIC IPU3HAKU OMOJIOTHYECKUX 0OBEKTOB;

® CpaBHMBAaTh OMOJIOTHYECKHE OOBEKTHI (PacTeHHs, )KHUBOTHBIC, OaKTepuu, TPUOBI), MPOLIECCH KUIHEACATEILHOCTH; ANaTh BBIBOIBI U

YMO3aKJIOYCHHA Ha OCHOBC CPABHCHHA,



® YCTaHABJIMBATh B3aMMOCBSI3U MEXKy 0OCOOCHHOCTSIMH CTPOCHHS U (DYHKIMSIMH KJIETOK U TKaHEH, OPraHOB U CUCTEM OPTraHOB,;

® JCIIOJIb30BaTh MECTO/IbI OHOJIOrUYECKOM HAayKHU: Ha6JIIOI[aTB Y ONMCHIBATh OMOJOTUYSCKUE 00OBEKTHI U mponeccChl; CTABUTh OMOJIOrNYCCKHUE

OKCIICPUMCHTEI U O00BACHATH UX PE3YyIbTATHI,

® 3HATb U apryMCHTHUPOBATH OCHOBHBLIC IIpaBUJia IOBCACHUA B IPUPOJC,

¢ AHAJIM3WPOBATH U OLICHUBATL NOCICACTBUSA ACATCIbHOCTH YCJIOBCKA B IIPUPOJIC,

® OIIMCBIBATH U UCIIOJB30BATh NPUEMBI BhIpalllUBAHUA U Pa3MHOXCHUSA KYJIbTYPHBIX paCTeHI/II\/’I " IOMAalIHUX ) KUBOTHBIX, YX04a 3a HUMMU,

e 3HaTh U cOONIOAATH IPpaBUIIa pabOThl B KAOMHETE OMOJIOTHUH.

BblﬂyCKHI/IK MOJIYYMT BO3BMOKHOCTb HAYYUTLCH:

® HaXoJWUTh MH(OPMALIMIO O PACTEHHUSAX, )KUBOTHBIX I'pubax M OaKkTepHUsIX B HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJIOTHYECKUX CIIOBapsX,
crpaBOYHHKaX, IHTepHET pecypce, aHATM3UPOBATh U OIICHUBATH €€, IEPEBOIUTD U3 OJHOU (POPMBI B IPYTYIO;

® OCHOBAaM HCCIICIOBATEIILCKONW M MPOEKTHOW NESATENPHOCTH MO0 M3YYCHHIO OPTraHW3MOB PA3IMYHBIX [ApCTB JKUBOM MPUPOJBI, BKIIOUAs
yMeHUsI GOpMyYIMpOBaTh 33aJa4M, IPEICTABIATh PAaOdOTy HA 3aIUTY U 3alUIIATh €e.

® HCIOJB30BaTh NPUEMbI OKa3aHUS IEPBOI MOMOIIHU IPH OTPABIICHUH SAOBUTHIMU IPUOAMH, SJOBUTHIMU PACTCHUSMH, YKyCaX KHBOTHBIX;
paboTHI C OTIPEAETUTENSIMHI PACTCHHUI; PA3MHOMKCHUS M BBIPAIIMBAHUS KYJIBTYPHBIX PACTCHUH, YXOJIOM 32 IOMAITHUMH >KUBOTHBIMH;

® OpPUCHTUPOBATHCS B CHCTEME MOPAJIbHBIX HOPM M IICHHOCTEH IO OTHOIICHHIO K OOBEKTaM >KMBOHW NMPHUPOABI (IIPU3HAHHWE BBICOKOM
[IEHHOCTH YKM3HU BO BCEX €€ MPOSBICHUSX, SKOJIOTHYECKOE CO3HAHHIE, SMOIIMOHATLHO-IIEHHOCTHOE OTHOLIICHNE K 0OBEKTaM JKUBOW IPUPOIBI);

® OCO3HaHHO HCIIOJIb30BATh 3HAHMS OCHOBHBIX IPAaBWJI TOBEICHHS B NPHPOE; BHIOMPATH LIEJIEBBIC U CMBICIOBBIC YCTAaHOBKHA B CBOMX
JEHUCTBHAX U TIOCTYIIKAX M0 OTHOLICHUIO K KUBOH IPUPO/IE;

® C03/1aBaTh COOCTBEHHBIC NMHCHMEHHBIC M YCTHBIE COOOIICHUS O PACTEHHSIX, KMBOTHBIX, OakTepusi M rpubax Ha OCHOBE HECKOJIBKUX
MCTOYHUKOB UH(OPMAIIUH, COITPOBOXKIATH BBICTYIUIEHUE MPE3eHTaluel, yYUThIBasi 0COOEHHOCTH ayUTOPUU CBEPCTHUKOB;

e paboTaTh B TpyNIE CBEPCTHUKOB IPH pEIIEHUM IO3HABATENbHBIX 337ay CBSA3aHHBIX C M3Y4YEHHEM OCOOEHHOCTEH CTpOeHHUs U

KHU3HCACATCIIBHOCTH paCTeHHﬁ, JKHUBOTHBIX, FpI/I6OB u 6aKTepHﬁ, IJIaHUPOBATHL COBMECTHYIO ACATCIILHOCTb, YYUTHIBAT MHCHUC OKPYKAKOIIUX U

aJICKBATHO OLICHUBATDH COOCTBEHHBIH BKJIaJ B ACATCIIbHOCTD I'PYIIIIBI.



Ye10BeK M ero 310poBbe

BbInyCKHHK HAYYHMTCS:

® BLIACIATH CYIICCTBCHHBIC ITPU3HAKHN OMOJIOTHYECKUX 00OBEKTOB ()KI/IBOTHBIX KJICTOK M TKaHefI, OpraHoB U CUCTEM OpraHOB ‘-ICJIOBCKEI) u
MIPOIIECCOB KU3HEACATEIBHOCTH, XapaKTEPHBIX JIJIsl OpraHu3Ma YellOBeKa,

¢ AprymCcHTHpPOBATh, IPUBOAWUTDL JOKA3aTCIILCTBA B3AUMOCBA3HU YCJIOBCKA U Oprncanmeﬁ Cpc€abl, poACTBA YCJIOBCKA C JKUBOTHBIMU

® ApPrymCcHTHPOBATH, IPUBOAWUTE JOKA3aTCIILCTBA OTIINYHI YeIOBEKA OT JKHUBOTHBIX,

® ApPTyMEHTHPOBATH, IPUBOIUTH JIOKA3aTEIHCTBA HEOOXOAMMOCTH COOIOACHUS Mep POPHIAKTHKH 3a00JI€BaHHI, TPaBMaTHU3Ma, CTPECCOB,
BpEAHBIX IPUBBIUEK, HAPYILIEHUSI OCAHKH, 3pEHUS, CyXa, MHPEKIIMOHHBIX U MPOCTYAHBIX 3a00JI€BaHU;

e OOBSACHATH IBOJIOLKIO BHJAa YenoBek pa3yMHbIH Ha NMpHUMEpax COMOCTAaBJICHHS OMOJOTHYECKHX OOBEKTOB M JIPYrMX MaTepUalIbHBIX
apre(akToB;

® BBIIBIIATH MPUMEPHI U TOSCHATH MPOSBICHHE HACICICTBEHHBIX 3a00JICBaHNUI y YENOBEKA, CYIIHOCTh IPOLECCOB HACIEACTBEHHOCTH H
U3MEHYMBOCTH, TIPUCYIIEH YETOBEKY;

® pa3nuyaTh MO BHEIIHEMY BHY, CXeMaM U OIMCAHUSIM peasbHbIe OMOJOTHYecKre 0OBEKTHI (KJICTKH, TKAaHH OPraHbl, CHCTEMBI OPTaHOB)
WM MX N300paXeHUs, BBISIBIISITH OTIIMYHUTEIIbHBIC IPU3HAKH OHOJIOTHYECKIX 0OBEKTOB;

® CpaBHHMBATh OMOJIOTHYCCKUE OOBEKTHI (KICTKH, TKAHH, OPTaHbl, CHCTEMbI OPTraHOB), IPOIIECCHI KU3HEACITCILHOCTH (ITUTAaHKUE, JIbIXaHHE,
0OMEH BEIIeCTB, BBIJICIICHHUE U JIP.); JeJIaTh BHIBOJIBI H YMO3AK/IFOUYCHUS Ha OCHOBE CPaBHECHHS,

® YCTaHABJIMBATh B3aMMOCBSI3U MEXITy OCOOCHHOCTSIMH CTPOCHHS U (DYHKIUSIMH KJIETOK U TKAHEW, OPraHOB M CUCTEM OPraHoOB;

® JCII0JIb30BaTh METOJIbI OMOJIOTMYECKOW HAayKH: HAOIIOIaTh M OMKCHIBATH OWOJOTHMYECKHE OOBEKTHI U TPOIIECCHI; MPOBOJIUTH
MCCIICIOBAHUS C OPraHU3MOM YEJIOBEKA U OOBSICHATH MX PE3YJIbTATHI,

® 3HATh M APTYyMEHTUPOBATh OCHOBHBIE IPUHIIUIIBI 30POBOTO 00pa3a KU3HU, pallMOHATLHON OpraHU3aluy TPyia U OTAbIXA;

® aHAIM3HPOBATh U OLIEHUBATH BIIMSHKE (PAKTOPOB PHCKA HA 3I0POBBE UETOBEKA;

® OMKCHIBATh U UCIOIH30BATh IPUEMbI OKa3aHUS IEPBOM TTOMOIIIH;

® 3HAaTh M COONIOAATH MpaBHIIa pabOThI B KAOMHETE OMOJIOTHH.

BhInyCKHUK NOJYYUT BO3MOKHOCTh HAYUYUThCS:

® OO0BACHATH HEOOXOJAUMOCTb NMPUMEHEHHUS TeX WM WHBIX INPUEMOB IPH OKA3aHWUU MEPBOW JOBpauyeOHONW MOMOIIM NMPHU OTPaBICHUSIX,



0’K0Tax, 00OMOPOKEHHUSX, TPABMAaX, CIIACCHUH YTOIAIOIIET0, KPOBOTCUCHUSX,

® HAXOJUTh HHPOPMAIMIO O CTPOCHUU U KU3HECITEILHOCTH YEIOBEKa B HAYYHO-TIOMYJISPHON JUTEpaType, OMOJIOTHYECKUX CIOBAPSIX,
crpaBOYHHKaX, IHTepHET-pecypce, aHaTM3UpOBaTh U OIICHUBATH €€, IEPEBOIUTh U3 OJHOU (POPMBI B IPYTYIO;

® OPHUEHTHPOBATHCS B CUCTEME MOPAIBHBIX HOPM U IIEHHOCTEH 110 OTHOLIEHUIO K COOCTBEHHOMY 37I0POBBIO M 37I0POBBIO JPYTHX JIIOACH;

® HAXOJWUTh B YUeOHOW, HAYIHO-TIOMYJSIPHOM nuTeparype, HTepHET-pecypcax uHPopMaIuio o0 opraHu3Me 4eIoBeka, o(GopMIIsTh ec B
BH/JI€ YCTHBIX COOOIIIEHUH U JIOKJIAJIOB;

® AHAJIM3WPOBATHh U OLCHUBATH LECJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX HCﬁCTBHSIX M IIOCTYIKAaXx MO0 OTHOIICHHIO K 3IOPOBBIO CBOEMY U
OKPYXAIOIIUX; TIOCIICJICTBUS BIUSHUSA (DaKTOPOB PHCKA HA 3I0POBBE YETIOBEKA.

® CoOo3aaBaThb coOCTBEHHBIE MUCEMEHHLIE U YCTHBIC COO6HI€HI/I$I 00 OpraHrusMe 4€JIOBCKa U €T0 KU3HCACATCIBHOCTH HA OCHOBE HECKOJIBKUX
NCTOYHUKOB I/IH(l)OpMaI_[I/II/I, COITPOBOXAAaTh BBICTYIIJICHUEC npeseHTauHef/'I, YUYHUTHEIBasA 0COOEHHOCTH aAyaAuTOPUN CBEPCTHUKOB,

e paboTaTh B rpymIe CBEPCTHUKOB MPH PEIICHUU MMO3HABATEIbHBIX 33[1a4 CBA3AHHBIX C OCOOEHHOCTSMU CTPOCHUS U KUZHEACSITEIbHOCTH
OpraHu3Ma 4ejoBeKa, INIAHUPOBATh COBMECTHYIO JESTEIbHOCTh, YUUTHIBATh MHEHHE OKPYXKAIOIINX U aJIEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIa B
NEeSITEeNbHOCTD TPYIIIHIL.

Oo01mume 6moJIOrHYecKrue 3aKOHOMEPHOCTH

BbINyCKHUK HAYYHTCS:

® BBIICATH CYIIECTBEHHBIE MPU3HAKH OMOJOTHYECKHX 00BEKTOB (BHJIA, SKOCUCTEMBI, OHOchepsl) U MPOLIECCOB, XapaKTEPHBIX IS
COO0O0IIIECTB KUBBIX OPraHU3MOB;

® apryMEHTHPOBATh, IPUBOIUTH J0KA3aTEIHCTBA HEOOXOAMMOCTH 3alIUThI OKPYXKAIOLIEH Cpeibl;

® apryMEHTUPOBATH, MPUBOAUTH JOKA3aTEIHCTBA 3aBUCUMOCTH 370POBbsI YETIOBEKA OT COCTOSIHUS OKPYKAIOIIEH CpeIbl;

® OCYIIECTBJIATH KJIacCU(UKALNIO OMOJIOTUYECKUX OOBEKTOB Ha OCHOBE OIPE/IEICHHs X IPUHAICKHOCTH K OMPEIeTIeHHON
CUCTEMATUYECKOM TPYIIIIE;

® pAacKphIBaTh POJb OMOJIOTUH B MPAKTHUECKON NEATENBHOCTH JIIOJICH; POJIb OMOJOTUYECKUX OOBEKTOB B MPUPOJE M KU3HU UEIOBEKA;
3HauYeHUE OMOJIOTHUECKOTO Pa3HOOOpa3us Uit COXpaHEeHHs OnoChephI;

e OOBSCHATH OOIIHOCTH MPOUCXOXKACHUS M HBOJIOLUU OPraHU3MOB HAa OCHOBE COIIOCTABJICHUS OCOOCHHOCTEH WX CTPOCHHS U

(GYHKIIMOHUPOBAHUS;



e OOBSICHATH MEXAHU3MBL HaCJICACTBECHHOCTH M U3MCHYMBOCTH, BOBHUKHOBCHU A HpI/ICHOCO6JIeHHOCTI/I, mnponecc BI/IIIOO6pa30BaHI/IS'I;

¢ DAa3jinvdaTh 110 BHCHIHEMY BUY, CXCMaM U OIMMCAHHUAM PCAJIbHBIC OHoIOrnYecKre 0ObEKTHI HIIM UX 1/1306pa>1<eH1/1;1, BBISABIIAA
OTJIMYMUTCIIbHBIC IIPU3HAKH OMOJOTHYSCKUX O6”I>CKTOB;

¢ CpaBHUBATH OHOJIOTHYCSCKUE O6”I>CKTI)I, MMpONLECChI; ACJIaTb BBIBOJAbI 1 YMO3aKIOUCHNA HAa OCHOBC CPAaBHCHU A,

¢ YCTaHABJIMBATb B3aUMOCBA3U MCIKAY 0COOCHHOCTSAMU CTPOCHUA U @YHKHI/ISIMI/I OpraHoB U CUCTEM OPraHOB;

® JCIIOJIb30BaTh METOIbI OroI0oTHYECKOM HayKu: Ha6J'IIOI[aTI) Y OIMCBLIBATH OMOJIOTHYECKUE OOBEKTHI U MMponecChl; CTABUTH OHoJI0THYECKHE
OKCIICPUMCHTEI U OOBSICHSTH UX PE3YIbTATHI,

® 3HATbh U apryMCHTHUPOBATHE OCHOBHBIC IIpaBHJIa MMOBEACHUA B IIPUPOJAC,; aHATTU3UPOBATE U OLCHUBATD MOCIICACTBUA ACATCIBHOCTU

YeJI0BEeKa B MPUPOJIE;

® OIKCHIBATH U UCIOJB30BATh MPUEMBI BRIPAIIUBAHUS W PA3MHOKCHHS KYJIbTYPHBIX PACTCHUN W JIOMAITHUX KUBOTHBIX, YX0J1a 32 HUMH B
arpoIeHo3ax;

® HaxOJUTh B y4eOHOW, HAYUHO-TIOMYJSpHOH JuTeparype, MHTEpHET-pecypcax nHGOPMAIUIO O KUBOU Mpupoe, ohopMIIATh €€ B BUIC
MMUCbMEHHBIX COOOIICHUH, TOKIa0B, pedeparTos;

® 3HATh U COOIIOATH TpaBuiIa paboThI B KaOWHETE OMOJIOTHH.

BbinycKHUK MOJIYyYUT BO3MOKHOCTh HAYUYHThCS:

® [IOHMMATh SKOJIOTUYCCKHEC HpO6J’IeMH, BO3HHUKAIOMIKUE B YCIOBHUAX HCPALMUMOHAJIBHOI'O IPHUPOJAOIIOJIB30BaHUA, WU IIYTH PEIICHHUA 3THUX

npooseM;

® AHAIM3UPOBATh U OLICHUBATDH LICJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX ﬂeﬁCTBHHX U MOCTYIIKAX I10 OTHOIICHHUIO K 3I0POBBIO CBOEMY U

OKpYyXKaromux, NoCJaICACTBUA BIUAHUA (I)aKTOpOB PHUCKa HAa 3J0POBbLEC YCIIOBCKA,

® HaxoJUTh MHGPOPMALUIO MO BOIpocaMm oOIIel OHOJIOTMU B HAYYHO-HOMYJSIPHOM JMTEparype, CHelHaTIU3MPOBAHHBIX OHMOJOIMYECKUX

CJIOBApX, CIIpaBOYHHKAX, I/IHTepHeT pecypcax, aHaJIu3nupoBaTh U OLICHUBATH €€, IICPCBOAUTDH U3 OJIHOM q)OpMBI B IPYT'YIO;

® OPHUCHTHUPOBATHLCS B CUCTEME MOPAJIbHBIX HOPM M LICHHOCTEH II0 OTHOILICHHIO K 00BEKTaM KUBOM npupoasl, CO6CTBCHHOMy 310POBBIO U
3A0POBBIO APYTIUX JroJen (HpI/ISHaHI/IG BBICOKOI IIEHHOCTH >KH3HHM BO BCEX €€ IMMPOSBJICHUAX, SKOJIOTUYCCKOC CO3HAHNUEC, SMOIINOHAJIBHO -IIEHHOCTHOC

OTHOIIIEHHE K 00bEKTaM >KUBOI MPUPO/IbI);



® co3JaBaTh COOCTBEHHBIC TMCHbMEHHBIC U YCTHBIE COOOIIEHHS O COBPEMEHHBIX MPoOIeMax B 00JIaCTH OMOJIOTHH M OXPaHbl OKpPYXKaroIei
Cpeabl Ha OCHOBE HECKOJIbKUX HCTOYHHMKOB WH(OpMAalMH, COMPOBOXKIATH BBICTYIUICHHE MPE3CHTAIMEH, YYUTHIBask OCOOCHHOCTH ayAUTOPUHU

CBEPCTHUKOB;

® paboTaTh B IpyIIe CBEPCTHUKOB NPHU PEIICHUH ITO3HABATEIBHBIX 33/1a4 CBS3aHHBIX C TEOPETUUYECKHMHU U MPAKTHYECKUMHU MTPOOIeMaMH B
00J1aCTH MOJIEKYIAPHOW OMOJIOTHH, TEHETHUKH, SKOJIOTUH, OMOTEXHOJIOTHH, MEIUIIMHBI M OXpaHbl OKPYKAIOIIEH CpeJibl, INIAHUPOBATh COBMECTHYIO

JeATebHOCTD, YUUTHIBATh MHEHUE OKPY)KAIOIINX U aJICKBATHO OLICHUBATH COOCTBEHHBIN BKJIA]l B ICATEILHOCTD TPYIIIIbI.
2) JKaHNe YIeOHOIo Il

Pabouyas mporpamma mo 6uosorun st 5S—9 KI1accoB ¢ UCTMOIBb30BaHUEM 000PyA0BaHUs IIeHTpa « Touka pocTay
Ha 6a3e uentpa «Touka pocra» obecrieunBaeTcs peain3anusi oOpa3oBaTeIbHBIX IPOrpPaMM €CTECTBEHHO-HAYYHON U TEXHOJIOTHYECKOM
HaIpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPeOOBAHMSIMU 3aKOHOJATENbCTBA B cepe 00pa3oBaHus U C YUETOM PEKOMEHIAIUil
®denepanbHOro oneparopa yueOHoro npeamera «bruonorus».
OO6pazoBarenbHas MporpaMMa MO3BOJIIET MHTETPUPOBATh peallu3yeMble 371eCh MOAXO0/bl, CTPYKTYPY M COJepaHHe MPU OpraHU3aluu
o0y4eHus ouosiornu B 5—9 kitaccax/.
Hcnonws3oBanne 060pynoBanus neHTpa « Toduka poctay npu peanm3ainuu gaaHoi Ol mo3Bosiser co3aaTh YCIOBUS:
® Ui pacIIMPEHUs COAEPKAHUS MIKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHMUS;
® ]IS MOBBILICHUS IO3HABATEIHLHONM aKTUBHOCTH 00OYUYaIOUIUXCS B €CTECTBEHHO-HAYYHOM 00J1aCTH;
® Ul pa3BUTHUS JIMYHOCTU pebeHKa B mpoiiecce oOydeHHs] OMOJIOTHH, €ro CrocOOHOCTEH, (GOPMUPOBAHUS U YIOBJIETBOPEHUS COIUAIBHO
3HAYUMBIX HHTEPECOB U MOTPEOHOCTEI;
e g pabOThl C OJNApEHHBIMHM IIKOJIbHUKAMH, OpraHU3allMd HX pPa3BUTUS B Pa3IWYHbIX 00JAcTsIX 00pa3oBaTelIbHOM, TBOPYECKOU
JEeSITeIbHOCTH.
[Tpumenss uudpossie 1a6OpaTOPUM HA YpOKax OMOJIOTHH, YYAlTUECS CMOTYT BBIMOJHUTH MHOXECTBO J1a0OpaTOpHBIX paboT U
HKCIEPUMEHTOB IO MPOTrPaMMe OCHOBHOI IIKOJIBI.
buonorus pacteHwmii:
Jpixanue nucteeB. Jlpixanue xopHeil. Ilornomenune Bojbl kopHsiMu pacteHuid. KopHeBoe naBienue. VcnapeHue BOAbI pacTEHUSIMH.
dortocunTes. [[pixanue ceMsiH. Y CIOBUS MpopacTaHusi ceMsiH. Teronto0uBbI€ U XOJI0J0CTOUKHIE PACTCHUS.
3ooJ0rus:

I/ISYLIGHI/IC OOHOKJICTOYHBIX »XKHBOTHBIX. I/I3yquI/Ie BHCHIHCTO CTPOCHHUA HOKIACBOI'O UYCPB, Ha6J'II-OI[eHI/Ie 3a €ro nepeaABUKXCHUCM U
pCakiussiMM Ha BHCIIHUC pPA3ApPaAKCHUA. I/I3yquI/Ie CTPOCHHA MOJUIFOCKOB 110 BJIAXKHBIM IIpCliapaTam. I/I3y‘ICHI/IC MHOF006p8.31/ISI
YJICHHUCTOHOTHUX IIO KOJUICKIIHAM. I/ISY‘-ICHI/IG CTPOCHHUA pLI6 IO BJIAXKHBIM IIpC€riapaTam. I/ISY‘-IGHI/IG CTPOCHUSA IITHULIL. I/I3y[ICHI/IC CTPOCHUA
MIJICKOIMUTAIOIIUX 10 BJIAKHBIM IIPCTIapaTaM. BoaHbie )XMBOTHEIE. TCHHOKpOBHLIe 1 XOJIOAHOKPOBHBIC JKUBOTHBIC

YenoBek U ero 340POBhE:




Nzyuenne kpoBooOpamienus. Peakius CCC Ha 103MpOBaHHYIO HArpy3Ky. 3aBUCHMOCTb MEXY HArpy3KOH M yPOBHEM SHEPreTUYECKOTO
oOmena. ['a3oo0men B nérkux. Mexanusm nérounoro neixanus. Peakius JIC Ha Qusuyeckyro Harpysky. JKuszHeHHass €MKOCTb JIETKHX.
BeinenurenbHas, IpIxaTenbHas W TepMOpETyIsATOpHas (QyHKIUS Koxu. JlelicTBue QepMeHTOB Ha cyOCTpaT Ha NpuUMepe KaTaslasbl.
[Tpucmoco6IeHHOCTh OPraHu3MOB K Cpejie OOUTaHHMS.

OOuias 6uonorus:

JleiictBue epMeHTOB Ha CyOcTpaT Ha mpuMepe Karanasbl. Pasnoxenune H2O,. Brusaue pH cpenpl Ha akTUBHOCTH (hepMeHTOB. DaKkTOPHI,
BIIMSIIOLIME HA CKOPOCTh Ipoliecca pOTOCHHTE3A.

N3ydeHue KIeTOK M TKaHEW pacTeHMH W JKMBOTHBIX Ha TOTOBBIX MHUKpOIpENaparax U UX olnMcaHue. BbIsiBieHHe U3BMEHYMBOCTH y

opraHu3MoB. BrisBreHne npucnoco6aeHnil y Opranu3MoB K cpesie 00UTaHus (Ha KOHKPETHBIX TPUMepax).

Oo1ee unco yaeOHBIX 9acoB 3a 5 jiet o0ydenwus - 272 vaca, w3 Hux 1o 34 - B 5, 6 kimaccax, mo 68 — B 7,8,9 knaccax.
5 kaace

Beenenue (6 u)
buonorus — Hayka o >xuBoi npupoje. Meropl uccineaoBanus B 6uosorun. PaznooOpasue oprannsmos. LapctBa 6akrepuit, rpuboB, pacTeHU U
KHUBOTHBIX. OTINYNTENIbHBIE NPU3HAKU KMBOTO U HEXHMBOTO. CBsI3b OPraHU3MOB €O Cpenoi oOuraHus. B3auMMOCBs3b OpraHu3MOB B IPHUPOJIE.

DkoJyiornueckre (pakTopbl M WX BIMSHHE HA JKMBBIC OpraHU3Mbl. BiusHUE NeATeTbHOCTH 4YejoBEKa Ha MPHUPOIY, €€ oxpaHa. Poip Ouosorun B
MPAKTUYECKOU ACSATETLHOCTH JIIOACH.

JlaGopaTopHble U MPpaKTHYECKHE PA0OTHI

1. ®enonornyeckue HaOIIOICHUS 32 CE30HHBIMHU U3MEHEHUSIMU B Iipupo/ie. Benenue nHeBHUKA HAOIIOACHUN.
IKCKypCHH

MHuoroo0pa3ue ;KMBbIX OPraHN3MOB, OCEHHUE SIBJICHUS B )KU3HU PACTEHUH M ;KUBOTHBIX.

Pasnen 1 Kinerounoe crpoenue opranunzmon (10 u)

YcTpoiicTBO yBEIMUUTENBHBIX IPUOOPOB (JIyMa, CBETOBOM Mukpockon). Kierka u ee crpoenue: 0605104ka, LUTOIa3Ma, AP0, BAKYOJIH, TIIACTHIBL.
XKuzHeneaTenbHOCTh KJIETKU: NOCTYIUIEHUE BELIECTB B KIETKY (JbIXaHUE, IUTAaHUE), pOCT, Pa3BUTUE U JelieHHE KIeTKH. [IoHsTHe «TKaHbY.
JdemMoHcTpanus

Muxkponpenaparbl pa3jIM4HbIX PACTUTEIIBHBIX TKAHEH.
JlabopaTopHbie padoThI

1. YerpoiicTBo JIymibl M cBETOBOTO MUKpOcKona. [IpaBuia paboThl ¢ HUMH.

2. VI3yyeHue KIeTOK paCTeHUs C HOMOIIBIO JIYIBI.

3. IlpuroToBienue npenapaTa KOXKHIIbI YELIYH JTyKa, paCCMAaTPUBAHUE €TI0 0 MUKPOCKOIIOM.

4. [TpuroToBiieHHE MpenapaToB U paccCMaTpUBaHKE 1101 MUKPOCKOIIOM IIJIACTU/I B KJIETKaX JMCTA JI0JEH, IJI0JI0B TOMATOB, PSIOMHBI, ITUTTIOBHUKA.
5. IlpuroToBneHue npemnapara u paccMaTpUBaHHE MO MUKPOCKOIIOM JABHXKEHHSI IIUTOIIA3Mbl B KJIETKaX JIUCTA HJIOJIEH.

6. PaccMaTpuBaHue 1ol MUKPOCKOTIOM F'OTOBBIX MUKPOIPENIAPATOB PA3TUUYHBIX PACTUTEIbHBIX TKAHEH.



Pasnen 2 llapcerBo Bakrepun (2 u)

CtpoeHre u KHU3HEICATEIHLHOCTh OakTepuil. PazMHOXeHne OakTepuil. bakTepuu, ux poiib B IpUpoJe W KHU3HH yenoBeka. PasHooOpasue

OakTepuid, MX pacmpocTpaHeHue B mpupoje. bakrepum — Bo3Oyaurenu 3aboneBaHWid. Mepbl NPOQPUIAKTHKH 3a00JI€BaHHUN, BBI3BIBAEMBIX
OaKTepHUSIMHU.

Paznen 3 Hapcerso I'pu6sr (5 1)

['pubsl. O6mast xapakTepucTuka rpu0oB, UX CTPOCHUE U JKU3HENESATENbHOCTh. MHOrooOpa3ue rpuboB, UX pojb B MPUPOJE U JKHU3HU UYEIOBEKa.
HInsimounsie rpudbl. ChenoOHbIE U soBUTHIE TpuObL. [IpaBuna cbopa cbhenoOHBIX rpubOB U uX oxpaHa. IIpodunakTiuka oTpaBiaeHUs rpudamu.
OxazaHue nmpuéMoB MepBOM MOMOIIY IPU OTpaBIECHUH rpudamu. Jpoxoki, riaecHeBble Tpuobl. ['prObi-apasuTsl. Posib rpuboOB B pUpoe U KU3HU
YeloBeKa.

JdeMoHcTpanus

MynsKH I10I0BBIX TEJ HIISIIOYHBIX TpruboB. HaTypanbHble 00BEKTHI (TPYTOBUK, pyKaBUMHA, TOJIOBHS, CIIOPHIHBS).

JlabopaTopHble M MpaKTHYeCKHe Pa0OTHI

7.CTpOo€HHE IIJI0I0BBIX TN MUISIIOYHBIX TPUOOB.

8.Ctpoenue miecHeBOro rpuda mykopa. CTpoeHHE IPOiKIKEH.

Paznen 4. llapcrBo Pacrenus (11 1)

Pacrenns. borammka — Hayka o pacteHHsX. MeToapl u3ydeHus pacTeHuil. OOmmas XapakTepUCTHKA PACTHTEIBHOTO IapCTBa.
MHoroo06pa3ue pacTeHHi, UX CBs3b CO cpeaoi ooutanus. Pois B 6uochepe. Oxpana pacteHuit. OxpaHseMblie pacTeHUS PETHOHA

OcHoOBHbBIE TpYNNbl pacTeHUil (BOAOPOCIH, MXH, XBOIIM, IJIAyHbI, MANOPOTHHUKH, TOJOCEMEHHbIE, LBETKOBbIE). Bomopociau. Muoroobpasue
Bojopocieil. Cpena oburanust Bogopocieil. CTpoeHre 0JHOKIETOYHBIX U MHOTOKJIETOYHBIX BOJOpocieil. Ponb Bogopocieit B mpupojie U KU3HU
yenoBeKa, oxpaHa Bojopociei. [IpeacraBurenu Bogopocnein Bonoroackoit odnactu. Jlumaiinukuy, ux ctpoeHue, pasHoodpasue, cpea oOuTaHuUs.
3HavyeHWE B MPUPOJIC M KU3HU uesoBeka. Jlumaitnuku perrnona. Mxu. MHorooOpasue mxoB. Cpena obutanus. CTpoeHHE MXOB, MX 3HAY€HHUE.
Pa3noobpa3ue MxoB Ha Tepputopuu Bosoroackoii obnactu [lanopoTHUKH, XBOIIH, IJIayHbI, UX CTPOCHHUE, MHOT000Opasue, cpesia oOuTaHus, poJib B
MpUPOJIC M KU3HU YeloBeka, oxpaHa. [lamopoTHukooOpasHblie pernoHa. ['onocemeHHble, UX CTpoeHue U pasHooOpasue. Cpexa oOuTaHUS.
Pacnipoctpanenne ronoceMeHHBIX, 3HaUE€HUE B MPHUPOJAE W KU3HHM 4YellOBeKa, MX oxpaHa. [onocemeHHble Bomoronckoit ob6nactu LiBeTkoBbIe
pacTeHus, X cTpoeHue u MHoroooOpasue. Cpena oOurtaHus. 3Hau€HUE LBETKOBBIX B MPHUPOJE M KM3HHM 4YeloBeKa, oxpaHa. [IpoucxoxaeHue
pacteHuii. OCHOBHBIE ATANbl PA3BUTHUS PACTUTEILHOTO MUPA.

JdemMoncTpanus

I'epGapHbie aK3eMILIAPHI pacTeHH. OTeYaTKH HCKOMIAeMBIX PACTEHUH.

JlabopaTopHble N NpaKTHYeCKHe padoThI

9. Crpoenue 3e1eHbIX BOJOPOCIIEH.

10. Crpoenue Mxa (Ha MECTHBIX BUJIAX).

11. Ctpoenue ciopoHocsuro xpoma. CTpoeHre CHopoHOCAIIEro NanopoTHUKA.

12. Ctpoenue XBOM U MIMIIIEK XBOWHBIX (Ha TPUMEPE MECTHBIX BUJIOB).



«buoJsiorusi. MHOroo0pasue noKpbITOCEMEHHbIX pacTeHMii. 6 Kiace»
(34 4, 1 u B HEnENMIO)
Pa3nen 1. CTpoenne 1 MHOrooopa3ue MOKpPbITOCEMEHHBIX pacTeHuii (14 u)
CrpoeHue ceMsiH OJIHOJOJIbHBIX M JABYIOJBHBIX pacTeHUH. Buibsl KOpHEH M TUIBI KOPHEBBIX CUCTEM. 30HBI (Y4acTKH) KOpHs. BunonsmeHnenus
kopHei. [loGer. Iloukn u ux crpoenue. Poct u pasButue moOera. Buemnee crpoenue nucra. Kierounoe crpoenue siucra. BumonsmeHnenus
muctbeB. Ctpoenne ctebist. MHorooOpasue crebieit. Bunomsmenenus moderos. L{Betok u ero crpoenne. Couserust. [1noas! u ux knaccudukanusi.
PacnipocTpanenue miogoB U CEMsH.
JdeMoHcTpauus
Buemnee u BHyTpeHHee cTpoeHHne KopHsA. CTpoeHHe Nouyek (BEreTaTMBHOM M MeHEpaTHBHOM )M pacnoJiokeHue ux Ha crebne. CTpoeHue JucTa.
Makpo- u mukpoctpoenue ctedis.Paznuunbie Bubl coneTril. Cyxue U COUHbIE MII0IBI.
JlabopaTopHble M MPpaKTHYeCKHe PAdOThI
CrpoeHue ceMsiH IBYI0IbHBIX U OJHOAOIbHBIX PACTEHHH.
Buns! kopreit. CrepKkHEBass 1 MOYKOBATasi KOPHEBBIE CUCTEMBI.
KopHeBo#i 4exmK 1 KOPHEBBIE BOJIOCKH.
Crpoenue noyek. Pacronoxxenue novyex Ha crede.
BHyTpeHHee CTpoeHHE BETKHU AepeBa.
Bunonsmenennsie moderu (KOpHEBHINE, KITyOCHb, TyKOBHIIA).

Crpoenue nietka. PaznuyuHbie BUIbI COI[BETHIA.
MHuoroo06pa3ue Cyxux ¥ COUYHBIX TUIOJIOB.

Paznen 2. dKusub pacrenuii (10 u)
OCHOBHBIE TPOLIECCHI JKU3HEAEATEIBHOCTU (IIUTAHUE, JbIXaHUEe, OOMEH BEIIECTB, POCT, Pa3BUTUE, PA3MHOXKEHHUE). MUHEpanbHOE U BO3JYIIHOE
nuTanue pacteHuil. @orocuntes. [pixanue pacrenuil. Mcnapenue Bozpl. Jlucronan. IlepeasukeHre Bo/bl U MUTATEIbHBIX BEIIECTB B PACTCHUU.
[Ipopacranue cemsiH. CiocoObl pa3MHOKEHUS pacTeHUN. Pa3MHOXeHHe CIOPOBBIX pacTeHUH. PazMHOKeHHe rojoceMeHHbIX pacTeHuid. IlosgoBoe u
Oecrnoioe (BEreTaTuBHOE) pa3MHOXKEHHE MTOKPHITOCEMEHHBIX PACTCHUM.
JdemMoHcTpanus
OmnbIThl, 10Ka3bIBAIOLINE 3HAYEHUE BOJbI, BO3JyXa M TeIja Uil INPOpacTaHUsl CEMsH; MUTaHHE INPOPOCTKOB 3allaCHbIMU BEIECTBAMM CEMEHU;
MIOJIy4eHHE BBITSKKU XJI0po(duilia; MOIJIOUIEHHE PACTeHUsAMHU YIJIEKUCIIOTO ra3a U BBIJEJICHHE KUCIOPOJa Ha CBETy; oOpa3oBaHME Kpaxmala;
JIbIXaHUE pacTEeHUIl; ncrapeHue BO/Ibl JIUCThIMU; IEPEIBIKEHNE OPraHMUECKUX BEIECTB 110 JIy0y.
JlabopaTopHbIe N NpaKTHYEeCKHe PadoThI
IlepenBrrkenue BOIbl U MUHEPAJIbHBIX BEILIECTB M0 JPEBECHHE.
BereratuBHO€E pa3sMHOXEHHE KOMHATHBIX PACTCHHM.
Onpenenenne BCX0XKECTH CEMSH PACTEHUH U UX MTOCEB.
IKCKYpCHH
3UMHUE SIBIEHUS B )KM3HU PACTCHHH.



Paznen 3. Knaccupuxanus pacrenuii (6 4)
Muoroo6pa3ue pacTeHuil, MPUHIUIBI UX Kiaccudukanuu. OCHOBHBIE CHCTEMAaTUYECKHE KaTerOPUU: BUJI, POJI, CEMEHCTBO, KJIacc, OTAEN, LApPCTBO.
Knacc JIBynonbpHbie pacteHus. Mopdosiornueckas XapakTEpPUCTHKAa CEMEHCTB C YYEeTOM MECTHbhIX ycnoBuid. Kiacc OmHOAOJBHBIE paCTEHUS.
Mopdornorudeckass XapakTepHCTHKA 371aKOB M JIMJICHHBIX. BakHEWIINE CelbCKOXO3SHWCTBEHHBIC PACTCHUS, OHOJIOTUYCCKHE OCHOBBI HX
BBIPALLMBAaHUS U HAPOJHOXO3AMCTBEHHOE 3Hau€HUeE. SIOBUTHIE pacTeHUs. SInoBUThIE pacTeHus pernoHa. OxpaHa peAKHX U HMCYE3arOIINX BUJOB
pactenuii. Oxpansiembie pactenus Bosoroackoit o6mactu
JdeMoHcTpanus
JXKusble u repbapHble pacTeHUs], pallOHUPOBAHHBIE COPTA BAKHEHIINX CEIbCKOX03IMCTBEHHBIX PACTEHHIA.
JlabopaTopHble M MPpaKTHYeCKHE PA0OThI
BrisiBiIeHHE TPU3HAKOB CEMENCTBA M0 BHEIIIHEMY CTPOCHHIO PACTEHUM.
IKCKypCUH
O3HaKkOMJIEHHUE C BBIPAIIMBAHUEM PACTEHHUN B 3alIUIIIEHHOM I'PYHTE.

Pasnen 4. Ilpupoaubie coodmecTna (3 u)
B3aumocss3p pactenuii ¢ npyrumu opranuzmamu. CumOuos. Ilapasutusm. PactutenbHble cooOmiecTBa U UX TUMBL. PacTurenbHble cooOliecTBa
Bomoroackoit o6nactu. Jleca Bomoroackoit o6mactu. Pa3BuTie u cMeHa pacTUTENBHBIX COOOMIECTB. Y CIIOKHEHHE PACTEHU B MPOIIECCE IBOJIIOITHH.
Brnusinue nedarenbHOCTH YelloBeKa Ha pacTUTENIbHbIE COOOIIECTBA U BIUSHUE IPUPOAHOMN Cpeibl Ha YeIOBeKa.
IKCKypCcHH
[Ipupoanoe coobuiectBo U yenoBek. deHonornueckue HaOIIOACHNS 32 BECEHHUMU SIBJICHUSIMU B TIPUPOTHBIX COOOIIECTBAX.

Conep:xaHue nporpaMmmabl
«bunosiorus. /KuBoTHbIe. 7 KJIaCC»
(68 4, 2 u B HEnENIO)

Beenenne (2 1)
OO0rue CBeIeHHs O )KUBOTHOM Mupe. VICTOpus pa3BUTHSI 300J0TUH. MeToabl u3ydeHus KUBOTHBIX. Hayka 3005morust u €€ cTpykTypa. CXOACTBO H
pa3IuYms )KUBOTHBIX M pacTeHnil. CHCTEMAaTHKA )KHBOTHBIX.

Pazznen 1. Mpocreiimme. (2 4)

[IpocTeiimme: MHOrooOpasue, cpea U MecTa OOUTaHUs; 00pa3 KU3HU U MOBEACHUS; OMOJIOTHYECKHUE U IKOJIOTHYECKHE 0COOEHHOCTH; 3HAUE€HHE B
MPUPOJIC U )KU3HU YEJI0BEKA; KOJIOHUATBHBIC OPTaHU3MBI.

JdemMoHcTpanus

JXussie nngy3opun. Mukpormnpenaparsl IpOCTESHIINX.

Paznen 2. MHOrokJieTouHbIe ;)KHBOTHBIE. (35 1)

becno3Bonounble )kuBoTHBIE. Tun ['yOku: MHOrooOpasue, cpeia oouTanusi, 00pas )KM3HU; OMOJIOTHUECKHUe



U DKOJIOTMYECKHE O0COOEHHOCTH; 3HaYCHHWE B MPHUPOJE M >KU3HU 4YenoBeka. Tun KumednomonoctHele: MHOrooOpasme, cpeaa oOuTaHus, oOpas
KHU3HHU; OMOJIOTUYECKHUE U SKOJIOTUIECKHE 0COOCHHOCTH; 3HaU€HUE B IPUPOJIE M KHU3HH YEJIOBEKA; MCUE3AIONINE, PEIKUE 1 OXPAHSIEMbIC BUIBI.
JdeMoHcTpauus

Muxkpormnpenapar mpecHOoBOIHOU Tuapbl. OOpa3ipl Kopasuia. BiakHelid npenapar Mmeay3sl. Buneohuibpm.

Tuns! [Inockue, Kpyrisie, Konbuareie yepBu: MHOrooOpasue, cpefa U Mecta oOuTaHus; 00pa3 *U3HU U NOBEAECHUE; OMOIOTHYECKUE U
IKOJIOTMYECKHE OCOOCHHOCTH; 3HAUCHUE B TIPUPOJIC M KHU3HU YeloBeka. MHOrooOpasue depBeit Boorockoii ooactu

JlabopaTopHble M MPpaKTHYeCKHe PadOThI
MHoroo6pa3ue KoJb4aThIX YepBEH.

Tun Moittocku: MHOTOOOpasue, cpeiaa oOuTaHus; 00pa3 KU3HU M TOBEACHHE; OMOJOTUYECKUE M DKOJIOTHYECKHE OCOOCHHOCTH; 3HAUCHHUE B
MIPUPO/IE U )KU3HU yesoBeka. MHOrooOpasue MoJuTiockoB Bosoroackoit o6iactu,ux oxpaHa

JdeMoHcTpauus

MHoroo0pa3ue MOJIITIOCKOB M UX PAKOBHH.

Tun Urnokoxue: MHOTOOOpasue, cpena oouTaHus; o0Opa3 KU3HHU U MIOBEJICHHE; OMOJOTHYECKHE U SKOJIOTUYECKHE 0COOCHHOCTH; 3HAUCHUE B
MIPUPO/IE U )KU3HU YEIIOBEKA.

JdemoncTpauust

Mopckue 3Be3/bl i IpyTHe UTJIOKoXKKe. Buaeodunbpm.

Tun Ynenuctonorue. Knacc PakooOpasnbie: MHOroo6pasue, cpena oOuTaHus; 00pa3 *U3HU U TOBeIEHUE; OMOJIOTUYECKUE U DKOJIOTHYECKHe
0COOCHHOCTH; 3HAUE€HHUE B IIPUPOJIC U KU3ZHU YETIOBEKA.

JlaGopaTopHble U MPaKTHYECKHE PA0OTHI

3HAaKOMCTBO € pa3HOOOpa3ueM paKooOpa3HbBIX.

Knacc [Taykoo6pa3Hble: MHOrooOpasue, cpesia OOuTaHus; 00pa3 KU3HU U MOBeIeHHEe; OMOJIOrMUECKHE U SKOJIOTHYECKHe 0COOEHHOCTH; 3HAUCHHE B
npupojie U xku3Hu yenoseka. Kitacc Hacekomble: MHOrooOpasue, cpeia ooutanust; o0pas >KM3HU U MOBEACHUE; OMOJIOrMUECKHE U SKOJOTHYECKUe
0COOEHHOCTH; 3HaYEHHE B IPUPOJIE U KU3HH dyeroBeka. UneHucronorue Bonoroackoit obnactu

JlabopaTopHble U NPaAKTHYECKHE Pa0OThI

W3ydeHne npeacraBuTenel OTpsii0oB HACEKOMBIX.

Tun Xoppossie. Kiacc Jlanuernuku. Ilo3BoHounsle >xuBoTHBIE. Hankinacc PpiObl: MHOrOoOpasue (KpyriopoTsle, XpsIIeBble, KOCTHbIE); cpesa
oOuTaHus; o0pa3 KU3HU U MOBEIECHUE; OMOJOrMYeCKHe U HKOJIOTHYECKHe 0COOEHHOCTH; 3HaUCHHE B MPUPOJIE U KU3HM YelIOBeKa; HCUE3alolue,
penkue u oxpaHnsemble BUabl. OxpaHsemble BUAbI pbl0 Bosoroackoit obiaactu

JlabopaTopHble U NpaKTHYeCKHe padoThI

HaGnronenue 3a BHEIIHUM CTPOSHHEM U IIEPEIBUKEHUEM PBIO.



Knacc 3emHOBOIHBIE: MHOTOOOpA3He, cpea OOuTaHus;, 00pa3 )KU3HU U MOBEIeHUE; OMOJIOTHYECKUE M IKOJIOTHYECKUE 0COOCHHOCTH, 3HAUCHUE B
prUpoacC U )KM3HU YCJIOBCKA, UCUYC3AOIINEC, PCAKHUEC U OXPAHACMBIC BU/IBI. OXpaHHeMBIe BUJAbI 3€MHOBOJHBIX BOJIOI‘OI[CKOI\/'I 06HaCTI/I

Krnacc IlpecMmbikaromuecsi: MHOTooOpasue, cpena oOuTaHws; oOpa3 XKU3HU WM TIOBEJCHHE, OMOJIOTHYECKHE M DKOJIOTHYECKHE OCOOSHHOCTH;
S3HA4YCHUEC B MPHUPOAC M KU3HU YCIOBCKA; MCUC3AIOIIUC, PCAKUC W OXPAaHACMBIC BU/bI. OXpaHﬂeMble BUbI IMMPECMBIKAOMINXCA BOJIOFOI[CKOI71
obnactu

Knacc ITtumbr: MHOTOOOpasue, cpena oOuTaHus; o0pa3 )KU3HU U MOBEACHHUE; OMOJIOTHISCKUE B DKOJIOTHYECKAE OCOOCHHOCTH; 3HAYCHHE B TIPUPOJIC
1 )XU3HHU YCJIOBCKA, UCUYEC3AI0IUC, PCAKUC U OXPAHACMBIC BUbI. OXpaHSICMBIG BHUbI IITHUI] BOJIOFOI[CKOI;'I oOnactu

JlabopaTopHble M MPpaKTHYeCKHe PA0OThI

I/ISy‘leHI/IG BHCIIHETO CTPOCHUSA IITULL.

Knacc Mnekonuraromue: BaXHEHIITHE TPEICTABUTEIN OTPSJIOB; cpefa OOMTaHus, 00pa3 KU3HU U MOBEJCHUE; OMOJIOTHUYECKUE M IKOJOTHICCKUE
OCO6GHHOCTI/I; 3HAYCHHUE B IPUPOJAC U KU3HU YCIOBCKA; HCUC3AIOIIHEC, PEAKHUE W OXPAHACMBIC BHUIBI. OXpaHHeMLIe BUJbI MIJICKOIIMTAKOIINX
Bomoroackoit o6mactu

IKCKYypCHs

N3yuenne MHOTOOOpA3Hs MTHUII

JdemoncTpauust

Buneoduibm.

Pasnen 3. DBomonus cTpoeHust U GyHKIHIT OPraHOB M MX CHCTEM Y KHBOTHBIX. (14 1)

[TokpoBsl Tenma. OmnopHo-ABUrareibHas cucreMa M crnocoObl nepeaBrkenus. [lomoctu Tema. Opranbl JpixaHuss U razoo0meH. Oprassl
nuuieBapenus. OOMeH BenlecTB U npeBpanienue suepruu. Kposenocnas cuctema. Kposb. Opransl Beiienenus. Opranbl 4yBCTB, HEpBHAs CUCTEMA,
WHCTHUHKT, pediekc. Perynsauus nestenbHocTH opranu3mMa. Opranbl pa3MHOXKEHHS, TPOAJICHHUS po/a.

JdemoncTpauust

Brnaxnsle mpenapaTbl, CKEIEThl, MOJACTH U MYJISKU.

JlaGopaTopHble M IPaAKTHYECKHE PA0OTHI

N3ydeHnne ocoOeHHOCTEN pa3TUYHbBIX TOKPOBOB TEa.

Paznen 4. UuauBuayaibHOE pa3BUTHE KHBOTHBIX (3 1)
[Tpoanenue pona. Opransl pazMHoxkeHus. CriocoObl pa3MHOXKEHHS KUBOTHBIX. OruiofgoTBopeHue. Pa3BuTHe KUBOTHBIX C IpEBpaleHUEeM U 0e3
npeBpaieHus. [leproansanus 1 Mpoa0KUTETbHOCTD KU3HU )KUBOTHBIX.
JlabopaTopHble 1 NpaKTHYEeCKHe PadoThI
W3yuenue cTaauil pa3BUTHS )KUBOTHBIX U ONPEETICHUE UX BO3PacCTa.

Pa3nen 5. Pa3zBuTHe M 3aKOHOMEPHOCTH pa3MelleHns KUBOTHBIX Ha 3emire (3 9)
JlokazarenbCcTBa 3BOIOLMU: CPABHUTEIHHO-aHATOMUYECKHE,Y MOPHOIOTUYECKHE, MaJCOHTOJIOIMYECKHE.



Y./lapBUH 0 MpUYKMHAX IBOJIOIMH KHBOTHOTO MHpa. Y CIIO)KHEHHE CTPOCHUS )KUBOTHBIX M pa3HOOOpa3re BUJOB KaK PEe3yJIbTaT 3BOIONNUU. Apeaibl
oOutanus. Murpanuu. 3aKOHOMEPHOCTH Pa3MEIIEeHUs )KUBOTHBIX.

JdeMoHcTpanus

[TaneoHTONIOrNYECKNE TOKA3ATEILCTBA BOIIOLIHY.

Pasnen 6. buoneno3nl (4 1)
EcrtecTBeHHBIE W HCKYCCTBEHHbIE OHOILIEHO3bI (BOJIOEM, JIyr, CTENb, TyHJApa, JIEC, HacelEHHbIM NyHKT). buoneno3sl Bosoroackoil obiactu.
Pa3nooOpa3ue necoB pernoHa. ®akTopbl cpeia M UX BIUsSHHE Ha OuoueHo3bl. llenu nuTaHus, MOTOK SHepruu. B3auMoCBsI3b KOMIIOHEHTOB
OMOLIEHO03a U UX MTPUCTIOCOOIEHHOCTh IPYT K APYTY.
JKCKypcHus

I/ISy‘leHI/IG B3aMMOCBA3M KUBOTHBIX C JPYIr'MMHU KOMIIOHCHTaMM 6I/IOH€H033 neca. MeHOIOTHYSCKHE Ha6J'IIOI[eHI/I$I 3a BECCCHHUMH SABJICHHUSIMHU B
JKN3HU ) KUBOTHBIX.

Paznen 7. JKMBOTHBIN MUP M X0351liCTBEHHAs IeITEJILHOCTH YesioBeka. (5 1)
Brnusiaue nestenpbHOCTH 4YenmoBeka Ha >KMBOTHBIX. [Ipombicen kuBOTHBIX. [IpompbicioBsie >kuBoTHBIE Bomoroacko#t obmactu. OpomManiHWBaHHE.
Pa3Bengenue, OCHOBBI COIEpPXKAHUS M CEIEKIUU CEIbCKOXO3SMCTBEHHBIX JKMBOTHBIX. CelNbCKOXO3SIMCTBEHHBIE M JOMAIIHUE KUBOTHBIE.
[Tpodunaktrka 3a00eBaHUM, BBI3BIBAEMBIX KUBOTHBIMU. [IpriciocoOneHus K pa3nudHbIM cpenam obutanus. OxpaHa KUBOTHOTO MUPA: 3aKOHBI,

CUCTeMa MOHUTOPUHTA, OXpaHsaeMble TeppuTopun. KpacHas kaHura. PanmoHnanbHO€ MCIIOJIB30BaHUE )KUBOTHBIX. OXpaHa )KMBOTHBIX B Bosoroackoit
obnacTu.

IKCKRypcust
[Tocemnienne BEICTABKU CENTbCKOXO03SIICTBEHHBIX M TOMALTHUX )KMBOTHBIX.

«buoaorus. Yegonek. 8 kiace»
(68 4, 2 u B HEETIO)
Paznen 1. Beenenune. Hayku, nsyuyaioniye opraHusm yejioBeka. (2 u)
Hayku, u3ydaroriyue opraHu3M 4eIoBeKa: aHaTOMUS, (PU3UOJIOTHS, ICUXOJIOTUSI U TUTHEeHA. MIX cTaHOBIICHHE U METO bl UCCIICAOBAHMUS.
YenoBek u okpyxkaromias cpena. [IpupoHas u conmaiibHas cpejia OOUTaHUs YeloBeKa. 3alluTa CpeIbl OOMTaHUs YeIOBEKa.
Paznen 2. Ilpoucxoskaenue yesiopeka. (3 )
MecTto uenoBeka B cucremaruke. Jloka3zaTenbcTBa >KUBOTHOTO MPOUCXOXKIACHHS uernoBeka. UepThl CXOJCTBA U pa3fHuMil 4eloBeKa U

JKMBOTHBIX. OCHOBHEBIC ATallbl SBOJIIOLIMK 4YeloBeKa. BiusHue OMOJIOTUYSCKUX U COoaJIbHbBIX (I)aKTOpOB Ha 3BOJIFIOIIUIO YCJIOBCKA.
YenoBedeckue pachl. YenoBeK Kak BU/I.



Pasnen 3. CTpoenune opranusma. (4 4)
OOmwmii 0030p opranu3ma yenoBeka. YpoBHU opraHuzanuu. CTpykrypa Tena. Opranbl U CUCTEMbI OpraHoB. KieTouyHoe CTpoeHHe OopraHu3Ma.
Tkanu. BHemHsist 1 BHyTpeHHSs cpena opranusma. CtpoeHue u GyHKIUM KieTku. Ponb siipa B mepenade HaciaeICTBEHHBIX CBOICTB OpraHu3Ma.
Opranounsl kietku. Jlenenue. JKuzHeHHbIE TPOIECCHl KIETKH: OOMEH BELIECTB, OMOCHHTE3 U OMOJIOTUYECKOE OKHUCIIEHHE, UX 3HaueHue. Poib
¢bepmenToB B oOMeHe BemiecTB. Poct u pa3zBute kieTku. COCTOSHUS (PU3HOIOTHYECKOTO TOKOS M BO30OYyXIeHus. Tkanu. OOpa3oBaHHe TKaHEH.
OnurenuanbHble, COEIUHUTENbHBIE, MbllLIEUHbIE, HepBHas TKaHU. CtpoeHue U QpyHKuuu HeijpoHa. Cunanc. PeduiekropHas perynsuus opraHoB u
cucreM opranu3ma. LlenTpanbnas u nepudepuyeckas 4acTH HepBHOU cucteMbl. CIIMHHON W TOJIOBHOM MO3T. HepBbl 1 HepBHBIE y31Ibl. Pedrexc u
pednexropHas ayra. Heiiponnsie nenu. IIpouecchl BO30yKIEHHS U TOPMOKEHHUSI, X 3HaUeHue. UyBCTBUTENbHBIE, BCTABOUHBIE U UCIIOJHUTEbHBI €
HelpoHsl. [Ipsmbie n 06paTHbIE CBsA3U. PoJib penienTopoB B BOCIIPUSATHH pa3paKeHuil.
JdeMoHcTpauus
Paznoxenue nepokcuaa Boaopoaa GepMeHTOM KaTalla3oil.
JlabopaTopHble M MPpaKTHYeCKHE PA0OThI
PaccmarprBaHue KIETOK M TKaHEW B ONTHYECKMH MHUKpPOCKON MuKpornpenapaTsl KIETOK, SMUTEIUAIbHOW, COCIUHUTEIBHON, MBIIIEYHOU H
HEPBHOM TKaHEH.
Camona0roieHne MUTaTeNIbHOTO pediiekca U YCIOBUS €ro MposBIeHUs U TopMoxkeHust. KoseHHbIN peduiekc

Paznen 4. OnopHo-ABUTaTeIbHast cucrema. (7 1)

Omopa u awkenue. OnopHo-aBUTaTeNbHaAsE cucTema. CKeNeT W MBI, WX (QYHKIUH. XUMHYECKHH COCTaB KOCTEH, MX Makpo- U
MUKpPOCTpOEHHE, TUIbI KocTel. CKeJeT 4elloBeKa, ero MpucrnocodieHue K NpsIMOX0KIEHUIO, TPYIOBOM NesTebHOCTH. VI3MeHeHus, CBs3aHHbIE C
pa3BUTHEM MO3ra M peud. THUIbl COeTMHEHUI KOCTEil: HeMoABIKHBIE, IOMYMOABMKHbIE, MOABUKHBIE (CycTaBbl). CTPOEHHE MBIIII] U CYXO HKUIJIHUH.
O0630p MBIIII YeIOBEYECKOTO Tesia. MBIIIIbI-aHTaTOHUCTHI M CHHEPrUucThl. PaboTa ckeneTHhIX MBI U UX peryisnus. [lonsTie o ABUrarenbHOn
eauHuue. M3MeHenne ™Mbl 0pu TpeHupoBke. llocimencTBus runoavHamMuu. ODHEpPreTMKa MBIIIEYHOTO COKpaumieHus. J(uHamudeckas u
cTaruueckas pabora. HapyieHust ocaHku U pa3BUTHE IJIOCKOCTONMS: MPUYMHBI, BBISIBICHHUE, IPEeynpexIeHre u ucnpanienue. [lepsas nomounis
npu ymuobax, mepesoMax Koctel u BoIBUXax cycraBoB. [Ipodunaktruka TpaBMaTu3Ma. 3HaueHUe GU3NYECKUX YIPAKHEHUN U KyJIbTYpbl Tpyaa JUis
(dbopMHUpOBaHUSI CKeNleTa U MYCKYJIaTypBhl.

JdemMoHcTpanus

Ckener 1 MyJisKU TOpca 4eJloBeKa, yepena, KocTell KOHEYHOCTe!, T03BOHKOB. Pacniuibl kocte. [Ipuémbl okazanus nepBoil MOMOILIM ITPU TPaBMax.
JlaGopaTopHble U MPaKTHYECKHE PA0OTHI

MUKpOCKONMYECKOE CTPOEHUE KOCTH.

MBII1IbI YeTOBEYECKOTo Tela (BBIMOTHAETCs TH00 B Kiacce, 1100 1oma). Y TOMIIEHUE TP CTAaTHYECKOM U IMHAMUYecKoil paboTe.

BolsBiieHME HApYILLIEHUI OCAHKHU.

BrisiBnenue niaockocTonus (BBITOJIHIETCS A0MA).

CamMonabmroieHus pabOThl OCHOBHBIX MBIIIIIL, POJIH TJIEUYEBOTO MOSCA B ABMKCHUAX PYKH.



Paznen 5. BHyrpennsisi cpena opranmsma (3 9)

BHyTpenHss cpeqa opranusma, 3HaueHue e€ mocTosiHCTBa. KOMIIOHEHTHI BHYTPEHHEH Cpelibl: KPOBB, JKHUJIKOCTh, TuMpa. VX B3anMoieicTBHE.
I'omeoctas. CoctaB KpoBH: I1a3Ma U (OPMEHHBIE IEMEHTHI (TPOMOOLMTHI, S3PUTPOLUTHI, JEUKOUUTHI). DYHKIMN KIETOK KpoBHU. CBEPTHIBAHUE
kpoBu. Ponp kameius u ButamuHa K B cBEpThiBaHuM KpoBU. AHanmu3 kpoBH. ManokpoBue. KpoBerBopenue. boprba opranuszma ¢ mHQEKIHEH.
Wmmynurer. 3ammutaele 6apbepsl opranm3ma. JI. Tlactep m M.M. MeunukoB. AHTHreHsl W aHTHTena. CrenuduyuecKuii ¥ HecrenupuuecKuii
uMMyHHUTET. KileTounslid U TyMOpanbHblii IMMYHHTET. MIMMyHHas cuctema. Ponb num@oruToB B iMMYHHOH 3amute. @arommro3. Bocnanenue.
Wudexnronnsie U napazutapHsie 6ose3nn. Bopora nadekunn. Bo3dynuTtenu u nepeHocunku O6one3nu. bammio- n BupycoHocutenu. Tedenne
nH(pekunoHHbIX Oone3nel. [Ipodunakruka. Amiepruueckue peakuuu. [Ipeaynpenurensubie NpuBUBKU. JleueOHbIe chIBOPOTKU. IMMyHOIOTHS Ha
ciy:x0e 370pOBbS: BakKLMHBI U JIEYEOHbIE CHIBOPOTKH. ECTECTBEHHBIN M MCKYCCTBEHHBI MMMYHHUTET. AKTHUBHBIM W MACCUBHBII MMMYHMTET.
TkaneBas coBmecTuMocThb. [lepenuBanue kposu. ['pynmnsl kpoBu. Pesyc-gakrop. [lepecanka opraHoB u TKaHel.

JlabopaTopHble M MPpaKTHYeCKHe PAdOThI
PaccmarprBaHue KpoBH 4€IOBEKA U JIATYHIIKH I10]] MUKPOCKOTIOM.

Paznen 6. KpoBeHocHasi u iumMdaTnyeckasi cucreMbl opranusma (6 9)

Opranbl KpOBEHOCHOW M JIMM(ATUYECKOW CHCTEM, UX POjb B opraHuzMe. CTpoeHHE KPOBEHOCHBIX M JMM@aTHuueckux cocynoB. Kpyru
kpoBooOpamenus. CtpoeHne u padbora cepjna. ABTOMATH3M cepina. J[BkeHne KpoBU MO cocyaaM. Perynsius KpoBOCHAOKEHHS OPraHoOB.
ApTepuasibHOE JaBJIEHHE KPOBH, Iylibc. [ UrneHa cepaedyHo-cocynucToil cucreMbl. JloBpaueOHas momoluls npu 3a00JIeBaHUU CEpJIia U COCYIOB.
[IepBas moMous Npu KPOBOTEUEHUSX.

JdemoncTpauust

Monenu cepaua u Topca uyenoBeka. [I[puémsl n3mepenus aprepualibHOTO AaBiaeHus no merony Koportkosa. [Iprémbl 0cTaHOBKH KPOBOTEUECHUH.
JlaGopaTopHble U MPpaKTHYECKHE PA0OTHI

[TonoxeHrne BEHO3HBIX KJIANlaHOB B OMYIIEHHOM U MOJIHATON pyKe.

W3meHeHus B TKaHSIX MPH MEPETHKKAX, 3aTPYIHAIOIIUX KPOBOOOpaIeHHE.

OnpeneneHre CKOPOCTH KPOBOTOKA B COCYIaX HOTTEBOT'O JIOXKA.

OnbITHL, BBISABISIOIINE TPUPOLY ITYJIbCA.

OyHKIMOHATBHAS IP00a: PeaKIHsl CepACUHO-COCYTUCTON CUCTEMBI Ha IO3UPOBAHHYIO HATPY3KY.

Paznen 7. Ipixanue (4 u)

Jbixanue. JlpixaTenpHas cucrema. 3HavyeHue apixanus. CTpoeHwe W (QYHKIMH OpPraHoB bixaHus. ['osocooOpazoBanue. MHMEKIHOHHBIE |
OpraHuyeckue 3a00JIeBaHUs bIXaTENbHBIX MYyTeW, MHUHAAIAH W OKOJOHOCOBBIX Ma3yxX, MpOo(UIakTHKa, JOoBpaueOHas MOMOIb. Perymsius
npixanus. 'a3000MeH B IETKUX UTKaHAX. MeXaHU3MbI BIOXa U BbIioxa. HepBHast U r'ymMopasbHas peryssinus apixanus. OxpaHa BO3IYIIHOM Cpepl.
Brusinue 3arpsisHeHus] OKpykaroieil cpensl B Bosorojacko#t obmactu , Ha 3710poBbe deoBeka. DYHKIIMOHATBHBIC BO3MOXKHOCTH JbIXaTeIbHOM
CHCTEMBbI KaK MoKa3aTelb 30pOBbs. [ urreHa opraHoB apixaHus. JKusHeHHas EMKOCTH JErKUX. BhIsABIICHHE U TIpeaynpekacHne 00e3Hel OpraHoB
npixanus. Oooporpadus. MHpeknnonnsie 3a00eBanus U Mepbl UX npoduiaakTuku. Tybepkyiaés u pak j€rkux. Ilepas MOMOIs yTOMAOMIEMY,
[pU YAYIIEHUH U 3aBATMBAHUU 3eMJIEH, anekTpoTpaBMe. KimHndeckas u Grosorudeckas cMepTh. VICKYCCTBEHHOE JIbIXaHHE W HEMPSIMON Maccax
cepana. Peanumarius. Biusinue KypeHus U IPYTUX BPEIHBIX MPHUBBIYEK HA OPraHU3M.



JdeMoHcTpanus

Mogens ropranu. Mojiens, NOSICHAIOIAs MEXaHU3M BI0Xa U BbII0Xa. [IpuémMbl onpeneneHus NpoXoAUMOCTH HOCOBBIX XO10B Y MaJICHbKUX JIETEH.
Ponb pezonaTopoB, ycunuparomux 3ByK. ONbIT IO 0OHApYKEHUIO YIIIEKUCIIOro ra3a B BbIAbIXaeMOM Bo3ayxe. M3MepeHue kM3HEHHON EMKOCTH
nérkux. ITpuém nCKyCCTBEHHOIO IBIXaHMS.

JlabopaTopHble n NpakTHYecKHe padoThl

N3mepenue obxBaTa Irpy/IHOM KJIETKU B COCTOSIHUM BJI0Xa U BBIJIOXA.

@OyHKIIMOHATBHBIE TIPOOBI C 33/IEP’KKOM JIBIXaHUS HA BJIOXE U BBIIOXE.

Paznen 8. InmeBapenue (6 u)

IInTanue. HI/IHIeBapCHI/IC. HI/IHIeBapI/ITeJ'H)Hafl CHUCTEMA. HI/IHIGBI)IG MPOAYKTHI W TMUTATCIIBHBIC BCHICCTBA, MX POJIb B oOmeHne BCUICCTB.
3HaueHue nuuieBapeHus. CTpoeHMe U (QYHKIMM MUIICBApPUTEIbHONW CHCTEMbI: NMILEBAPUTEIbHBIM KaHall, NUIIEBAPUTEIbHBIE >KENEe3bl.
[MumeBapeHre B pa3iMyuHBIX OTAENaX MUILEBAPUTEIBLHOTO TpakTa. Perynauus AesaTeIbHOCTH MUILEBapUTeNbHON cuctembl. Hapymenust paboTsl
MUIIEeBapUTEIBHON CUCTEMBI U MX MpodunakTuka. 3abosieBaHUS OPraHOB MHIIEBApPEHMs, WX NMpoduiakTuka. ['MrneHa opraHoB MuUIeBapeHUs.
[IpenynpexaeHue xeny104HO-KUIIEYHbIX HTHPEKIUN U reIbMUHTO30B. JloBpaueOHas MOMOIIb NP MUIIEBBIX OTPABJICHUSX.

JdeMoHcTpanus

Topc yenoseka.

JlaGopaTopHble U MPpaKTHYECKHE PA0OTHI

JleiicTBre epMEHTOB CIIOHBI Ha Kpaxmali. CaMOHaOMI0IEHUS: ONpeeICHUE MOJI0KEHUSI CIIOHHBIX KeN€3, ABMKEHUE TOPTaHU NPU
TJIOTaHUH.

Paznen 9. O6Men BemecTB 1 3Hepruu (4 4)

OOMeH BellecTB U MpeBpalleHus 3Hepruu B opranuzMe. OOMEeH BeleCTB U JHEPIMH — OCHOBHOE CBOMCTBO >KMBBIX cyliecTB. [Inactuueckuit
U SHepreTrudeckuii 0oMeH. OOMeH OeNKOB, KUPOB, YIIIEBOIOB, BOJIbI U MUHEPAIbHBIX COJIel. 3aMEHUMbIEC U HE3aMEHUMbIEe AMUHOKHUCIIOThI, MUKPO-
U MakpoaneMeHThl. Poiib ¢epMeHTOB B 0OMeHe BellecTB. Butamuubl. DHeprosarparbl 4eloBeKa M MUIIEBOW pauuoH. PanuonansHOe mUTaHUE.
Hopwms! 1 pexxum nutanusi. OCHOBHO# u 00111t 0OMeH. DHepreTudeckasi eMKOCTb MHIIH.
JlaGopaTopHble U MPaKTHYECKHE PA0OTHI
YcTaHoBIIeHHE 3aBUCUMOCTH MEXJAy Harpy3Kod UM YpOBHEM SHEPreTH4eckoro oOMeHa Mo pe3yibTaTaMm (PYHKIHMOHAIBHON MpoObI C
3aJIep>KKOU JBIXaHUs JI0 U mociie Harpy3ku. CocTaBlieHue MUIIEBbIX PAllMOHOB B 3aBUCUMOCTH OT YHEPro3arpar.

Paszzen 10. [TokpoBHbIe opranbl. Tepmopery.asinusi. Boigesaenne (4 u)

Hapy>xHble mokpoBsl Tena yenoBeka. CTpoeHne u GyHKIuN Koxxu. Hortu u Bosnocsl. Poib K0ku B 0OMEHHBIX Mpolieccax. Pernentopsl KOxXH.
Poub K0U B TEpMOpEryIsAIMU. YX0/ 3a KOXKel, HOITSIMHU U BOJIOCAaMH B 3aBUCUMOCTH OT THIIA KOXH. [ urneHa ofexas! 1 00yBu. [IpHumHBI KOKHBIX
3aboneBaHuid. ['puOKOBBIE M Tapa3uTapHble O00JE€3HM, MX NpoUIAKTHKA W JIEYEHHE Y JepMarosiora. TpaBMbI: 0XXOTH, OOMOpPOXKEHUS.
Tepmoperynsiuus opranusma. 3akanuBanue. JloBpaueOHas momouls Ipu oOIIeM OXJaXJeHUH opraHusma. [lepBas momouls NOpu TEIJIOBOM U
COJTHEYHOM Yy/apaX. 3Hau€HHe OpraHoB BBIJICJIEHUS B TMOJUIEP)KaHUM TOMEOcCTa3a BHYTpPEHHEH cpeabl opraHusMa. Beiaenenue. Opranbl
MOUYEBBIJICIUTENILHOW CUCTEMBI, UX cTpoeHue U (yHkuuu. Ctpoenue u pabora nouyek. Heponsl. IlepBuuHas n koHeuHas Moua. 3a0ojieBaHUS
OpraHoOB BBLICIUTEIBHON CUCTEMBI M UX MIPEAYIPEKICHUE.



JdeMoHcTpanus.

Penbednas rabnuna «Crpoenue koxu. Mozaens nouku. Penpednas radmuma «Opraisl BeIACICHUS.
JlabopaTopHble n npakTHYecKHe padoThl

CaMOoHaOITI0ICHHS: pACCMOTPEHUE TT0/1 JIYIIOW THITbHOU U JIAJOHHOM TOBEPXHOCTH KUCTH.
OmnpeneneHne THITA KOKU C MOMOIIBIO OYMa)KHOH cal(eTKH.

Onpenenenrne COBMECTUMOCTH ILIAMIIYHSI ¢ 0COOEHHOCTSIMU MECTHOM BO/IbI.

Paznen 11. HepBuas cucrema (5 u)

HeiiporymopasibHast perynsius MpOIECCOB >KU3HEACSITENbHOCTH opraHu3Ma. HepBHas cuctema. 3HaueHHE HEPBHOUM cuCTeMBbl. MoO3r u
ncuxuka. CTpoeHHe HEpBHOW CHCTEMbI: CIMHHOM M TOJOBHOM MO3r - IIEHTpajbHasi HEpPBHAs CHCTEMa, HEPBbl U HEPBHBIE Y3/IbI —
nepudepuyeckas. CtpoeHre U QyHKUUU COMHHOTO Mo3ra. CTpoeHHe rojoBHOro Mo3ra. MyHKIMU MpOoJ0JIroBaToro, CPeAHEro Mo3ra, Mocra U
Mo3zxeuka. [lepeauuii Mo3r. @yHKIMM MPOMEXKYTOUHOTO MO3ra M KOpbl Oosbliux modymapuil. Ctapas U HOBasg Kopa OOJBIIMX MOJIyIIApHi
TOJIOBHOTO MO3ra. AHAJIUTHUKO-CUHTETUYECKas W 3aMblKaTelbHas (DyHKIUU KOpbl OOJIBIIMX MOdyLIapuil rojJoBHOro mosra. Jloau OoibIInx
MOJIYIIAPUA U CEHCOPHBbIE 30HBI KOpbl. COMATUYECKHI W BEreTaTUBHBIA OT/AEJbl HEPBHOW cHUCTEMbl. CHMMMNATUYECKH M MapacHuMIaTUYECKUH
MOJIOTAENbI BEr€TATUBHON HEPBHOM CUCTEMBI, X B3aUMOJICHCTBHE.

JdemoncTpauust

Mogenb roJI0BHOTO MO3ra 4ejoBeKa.

JlaGopaTopHble U MPpaKTHYECKHE PA0OTHI

[TanbrienocoBast mpo0a 1 0COOEHHOCTH IBUKEHUM, CBA3aHHBIX C PYHKIMSIMU MO3KEUKA U CPEAHETO MO3Ta.

Pedrnexcel mpopoaroBaToro U cpeHero Mosra.

ITpuxoBoe pa3apakeHue KOXKH - TECT, ONPEACIAIOIINN N3MEHEHUE TOHYCa CUMIIATUYECKOIO U IMApaCUMIIATUYECKOr0 OTIEI0B
BEreTaTUBHOW HEPBHOM CHUCTEMBI IIPU pa3/IpakKCHUU.

Paznen 12. Ananausaropbl. Opransl uyBeTB (5 9)

AHanu3atopel U OpraHbl YyBCTB. 3HaueHHe aHanu3aTopoB. JlocToBepHOCTh momyyaemoil uHdopmammu. Wmo3uu U UX KOPPEKIus.
3putenbHbiit ananu3atop. [lonoxxenue u ctpoeHue rinas. XoJ dydei yepes mpo3padnyto cpefdy riaza. Ctpoenue u QyHkiuu cerdyatku. KopkoBas
4yacTh 3pUTENLHOrO aHanu3aropa. bunokynspHoe 3penue. ['uruena 3penus. [Ipegynpexaenue rioa3ueix 0one3Hel, TpaBm riasza. [IpenynpexaeHue
ONMU30pPYKOCTH U JanbHO30pKocTU. Koppekuus 3penus. CiyxoBoil aHanuzaTop. 3HaueHue ciyxa. CTpoeHre U GyHKIUU HApY)KHOTO, CPETHETO U
BHYTpeHHero yxa. Penentopsl ciyxa. KopkoBas 4acTh ciiyxoBoro anaiuszatopa. ['uruena opranoB ciyxa. [IpuduHBI TYrOyXOCTH U TIIYXOTHI, MX
npenynpexaenue. BectuOynsapueiit anmnapar. Opranbl paBHOBECHS, KOKHO-MBIIIEUHOW YyBCTBUTEIILHOCTH, OOOHSHUS U BKyCa M UX aHAITU3aTOPHI.
B3anmoneincTBue aHanmM3aToOpOB.

JdemMoncTpanus

Monenu rnaza u yxa. ObITHI, BBISBISIONUE QYHKIIUN paTyKHOM 000JIOUKH, XPYCTAIMKA, TATOYEK U KOJIOOYEK.

JlabopaTopHble U NpaKTHYeCKHe padoThI

OnBITHI, BBISBIISIONINE WLTIO3HH, CBS3aHHBIE C OWHOKYIISIPHBIM 3PEHHEM, a TAKXKE 3pUTEIbHbBIC, CTYXOBbIE, TAKTUIBHBIC HILTIO3HH.
OOHapy>keHHe CJernoro MsTHa.

Omnpenenenne ocTpOTHI CIyXa.



Pasnen 13. Boiciasi HepBHasi iesiTeJibHOCTh. [loBenenue. [lcmxuka (6 1)

Bknag oTedecTBEHHBIX YYEHBIX B pa3pabOTKy ydeHus o Bbiciied HepBHOH aearenbHocTH. M.M.CeuenoB u H.ILIlaBnoB. OTtkpeiTHe
HEHTPAIILHOTO TOPMOXEHHs. be3ycnoBHbIE M ycloBHBIE peduiekchl. be3ycmoBHOE W YCIOBHOE TOPMOXKEHHE. 3aKOH B3aMMHOW WHIYKIHH
BO30YXJICHUS-TOPMOKEHHs. YueHne A.A.YXTOMCKOTo 0 JOMUHaHTe. Bpoxa€HHbIE MpoTpaMMBbl MOBeIeHHs: 0€3yCIOBHBIE pedIIeKChl, HHCTUHKTHI,
3areuatiienue. Pednexc u pednexropnas myra. [IpnoOpeTéHHBIC MPOrpaMMbl MOBEACHUS: YCIOBHBIE PEQUICKCHI, paccyldodyHas ICSITeIbHOCTD,
nuHamMuueckuid crepeotun. IloBenenue u ncuxuka yenoBeka. OcoOEHHOCTH MOBEACHUS uenoBeka. buonornyeckue putMel. CoH U 00JIpCTBOBaHUE.
Craguu cHa. CHoBuAeHHA. OCOOEHHOCTH BBICIIEH HEPBHOW JEATEILHOCTH YEJIOBEKAa: PeUb U CO3HAHUE, TPYAOBas JeATenbHOCTh. IloTpeOHoCcTH
JOJIe 1 KUBOTHBIX. Peub Kak cpeacTBO OOIIEHHs U KakK CPEACTBO OpraHM3allMK CBOETO MOBEACHUs. BHEIHsS u BHYTpeHHAs peub. Ponb peun B
pPa3BUTUM BBICIIMX TNCUXUYECKMX (QYHKUMH. Oco3HaHHble JeHCTBUS W MHTyHLMs. [lo3HaBaTenbHbIE MPOLIECCHI: OLIYLIEHUE, BOCHPUATHE,
MIpe/ICTaBJICHMs], MaMsTh, BOOOpa)keHUe, MbllUieHHe. BoseBble neilcTBus, moOyauTenbHass M TOPMO3Has (QYHKUMU BoJM. BHymaemMocTs u
HEraTUBU3M. OMOIMHM: 3MOLMOHAJIBHBIE pEaKIMU, SMOLMOHAIBHBIE COCTOSIHMS M HMOLMOHANIbHBIE OTHOLIEHUs (4yBcTBa). BHuMaHue.
OU3M0JIOTUYECKUE OCHOBBI BHUMAHMSI, €0 BUJIbI 1 OCHOBHBIE cBOMCTBA. [Ipuunnbl paccessHHOCTH. Bocniutanne BHUMaHMS, TaMATH, BOJIH.
Pa3BuTHe HabMIOATENEHOCTH U MbIIIEHUS. PO 00yueHus U BOCIIUTaHKS B Pa3BUTUU NMOBEJCHUS U ICUXUKU
YeoBeKa.

JdeMoHcTpanus.

besycnoBHbIe U ycinoBHbBIE pediekchl yenoBeka (1o METOAy pedeBoro noakperieHus ). JBoiictBeHHbIe n300paxkenus. Vmio3uu ycTaHOBKH.
Brinosinenue TectoB Ha HaOJIOIATEIBHOCTh U BHUMAHUE, JIOTHYECKYIO U MEXaHUYECKYIO MaMsTh, KOHCEPBATH3M MBIIUICHHUS U TIp.
JlaGopaTopHble U MPpaKTHYECKHE PA0OTHI

BripaGoTka HaBbIKa 3epKabHOTO MUChMa KaK IpUMEp pa3pyLIeHHs CTaporo v BHIpaOOTKH HOBOTO AUHAMUYECKOTO CTEPEOTHUIIA.

N3menenune yncna koyiebanuii oOpaza yceu€HHOM MUpamMuabl PU HEPOU3BOJIBHOM, IPOU3BOJLHOM BHUMAHUU U MIPH aKTUBHOU padoTe

C OOBEKTOM.

Pasnen 14. Kesie3bl BHYTpeHHel cekpenun (AHIOKPUHHAs cucTeMa) (2 4 + 1 1 Ha 06001eHe)

DHAOKpUHHAs cucTteMa. JKee3bl BHEIIHEH, BHYTPEHHEH U CMEIIaHHOM cekpeluu. ['OpMOHBI, MEXaHU3MbI UX ACHCTBUS HA KieTku. CBOKCTBA
ropMoHOB. B3aumoseiicTBiue HepBHOI U TyMOpanbHON peryisaiuu. [IpoMexxyTouHbIi MO3T U OpraHbl Y3HJOKPUHHOMN cHUCTeMbI. ['opMOHBI runodusa
Y IUTOBUIHOM JKeJIe3bl, X BIMSHUE HA POCT U pa3BUTHE, 0OMEH BEIIeCTB. | OpMOHBI MOJIOBBIX JKeJE3, HAAMOUYSYHUKOB U MOKEITYA0YHOM JKeIe3bl.
Hapymienust nesTenbHOCTH SHIOKPUHHON CUCTEM U UX Ipeaynpexaenue. [Ipuunnel caxapHoro auadera.

JdemMoHcTpanus
Monens yepena ¢ OTKHIHOM KPBIIIKOHN Ui MOKa3a MECTOMOJIOKEeHUS runodu3a. MoJienb ropTaHu co MIUTOBUAHON kene3oi. Moienb
MOYEK C HAANOYEYHUKAMHU.

Pazzmen 15. UnauBuayanasnoe passutue opranu3ma (5 4)+1 g Ha 06001IeHHE
JXKuzHeHHble MUKIBI OpraHu3MoB. Pa3sMHokeHMe u pa3BuTHe. [losloBbIe *kene3bl U MOJOBbIE KJIETKU. becnosoe U monoBoe pa3MHOMKEHHE.
[IpenmyiiecTBa MOJOBOTO pa3MHOXKEHHs. MyKCKasl U JKEHCKasl MOJIoBble cucTeMbl. CriepMaTo30M/Ibl U SIMLIEKIeTKH. PoJib MONOBBIX XpOMOCOM B
onpeneneHuu mona Oyaymero peGéHka. MeHctpyanuu u nosunormud. OOpa3oBaHuMe M pa3BUTHE 3apojbllia: OBYISLMSA, OIUIOJOTBOPEHHE
AWLEKIETKH, YKpeIUIeHHe 3apojipliia B MaTke. Pa3Butue 3apojplmia M 1miofa. bepemMeHHocTh M poibl. buorenernueckuil 3akon I'ekkens—
Mrosiepa ¥ IPUYMHBI OTCTYIUICHHS OT HEro. BiinsiHMe HapKOTeHHBIX BelecTB (Tabaka, akoroJis, HAPKOTUKOB) Ha Pa3BUTHE U 3[I0POBbE YEIOBEKA.
HacnenctBenHsle U BpokIEHHbIE 3a00JIeBaHUs. MeaUKO-TEeHETHUECKOe KOHCYIbTUPOBaHe. 3a001eBaHusl, TepeIatoInuecs OJI0BbIM MTyTEM:



CIINA, cudunuc u ap.; ux npodunakruka. Pazsurue pedbénka nocne poxxaeHus. HoBopoxxa€HHBINA U rpynHOM peOEHOK, yxon 3a HuM. [lomoBoe
co3peBaHue. buonornueckas u coumanbHas 3peNocTb. Bpea paHHUX MOJIOBBIX KOHTAKTOB M a0OpToB. MHIMBHA M JTUYHOCTH. TemmepameHT u
xapakrep. Camonio3HaHue, oOUIECTBEHHbIM 00pa3 KU3HU, MEKJINYHOCTHbIE OTHOUIEHHs. CTaauu BXOXKICHUS JIMYHOCTU B rpynmy. MHTepecsl,
CKJIOHHOCTH, criocoOHocTH. OmapénHocts. Bb160p jxM3HEHHOTO MyTH. 3H0pOBEIi 00pa3 sxu3Hu. CoOMoAeHne CAaHUTAPHO -TUTUEHHYECKUX HOPM U
MPaBHJI 3/I0pPOBOTO 00pasa JKW3HU. YKpPEIJICHHE 370pPOBbS: AyTOTPEHUHT, 3aKalWBaHWE, IBUraTelbHas aKTUBHOCTh. BimsHue (u3ndeckux
yIpaXHEHUI Ha OpraHbl U CUCTEMbI OpraHoB. MaKkTOpbl pUCKa: CTPECCHI, TUIIOIMHAMUS, IEPEYTOMIIEHUE, [IepeoXiIaxieHue. BpenHble 1 nosie3Hbie
IIPUBBIUKH, UX BIUSHUE HA COCTOSHUE 370POBbSL.

JdeMoHcTpanus.

Tectsl, onpenensonye TUII TEMIIEPAMEHTA.

Conepxxanue

buosorua 9 kiaacc 68 4y/rox (2 4/Hen.)
Beenenne. buoJiorusi B cucreme Hayk (2 4.)

buonorus kak Hayka. Mecto Ouosioruu B cucTeMe HayK. 3HaueHue OMOJIOTUH JUIsl TOHUMAaHUs HaydHOW KapTUHBI MUpa. MeTo1bl OMOIOrHYeCcKuX
uccnenoBanuil. [loustue «xu3up». CoBpeMeHHbIE HAYUHbIE MPECTABICHUS O CYIIIHOCTH KU3HU. 3HaYeHHE OMOJIOTUYECKOM HAYKH B I€ATEIbHOCTH
YEJI0BEKa.

JleMOHCTpaUM: IOPTPETHI YUEHBIX-OM0JI0TOB; cXeMa «CBsI3b OMOJIOTHH C IPYTUMU HayKaMuy.

I'n1aBa 1. OcHOBBI HUTOJIOTHH - HAYKH 0 KjeTke ( 10 u.)

Hpez[MeT, 3aaa4d U METOAbI UCCICAOBAHMA IUTOJIOIMM KaK HAyKH. I/ICTOPI/IH OTKPBITHUA N U3YUCHHUS KICTKH. OCHOBHBIE TOJIOKEHHS KJIIETOUYHOM
TCOpUM. 3HaueHHUE OHUTOJOTHYCCKHUX I/ICCJ'IG,Z[OBaHI/Iﬁ JJI1 pa3BUTHA OHOJIOTHH U APYrux OHOJIOTHYECKHX HAayK, MCIUIIUHBI, CCJIBCKOI'O XO3SHMCTBA.

Knerka kak cTpykTypHas U QyHKIIMOHANIbHAS €AMHUIIA )KUBOTO. XUMHUECKUN cOCTaB KJIeTKH. OCHOBHBbIE KOMIIOHEHTHI KJIeTKH. CTpoeHue
MeMOpaH u siapa, ux GyHkiud. Lluromnasma u ocHOBHBIE opraHoubl. VX GyHKIINH B KIIETKE.

Oco0eHHOCTH CTPOCHHSI KJIETOK OaKTepuil, 'puOOB, ®KUBOTHBIX M pacTeHH. BUpyCHI.

OOMeH BelecTB U MpeBpalleHus SHeprus B kieTke. CrocoObl MOJTyYeHUs OPraHMUECKUX BEHIECTB: aBTOTPO(BI U rerepoTpodsl. DoTocuHTE3, €ro
KOCMUYecKasi pojib B Ouocdepe.

buocunres 6enkoB. Ilonstue o rene. JJHK - ucrounuk renernuyeckoir mndopmanuu. ['enermueckuil koa. MarpuyHblii IpUHIMIT OMOCHHTE3a
6enxoB. O6pazoanue PHK no marpune JIHK. Perynsmus Ouocunresa.

Ilonstue o roMeOCTa3C, peryjrsinus MpoueCcCOB NMPCBpalICHUA BCIICCTB U SHECPTHUU B KIICTKEC.

JleMOHCTpaMK: MUKPOTIpEnapaThl KJIETOK PAaCTEHUH U )KUBOTHBIX; MOJIENb KJIETKH; OIBITHI, HIUTFOCTPUPYIOLIHE MpoLiecc POTOCHHTE3A; MOIENIN
PHK u JIHK, paznuuHbIX MOJIEKY/I U BUPYCHBIX YaCTHII, CXeMa IyTel MeTabou3Ma B KJIeTKe; MoJieNb-anminkanus «CuHTe3 OemKay.

JlabopaTopHbie padoThI:

CtpoeHue 3yKapuOTHUECKUX KJIETOK Y PACTEHUH, )KUBOTHBIX, 'PUOOB U MPOKAPUOTHUYECKHUX KIETOK Yy OaKTEepHii.



I'naBa 2. Pa3aMHoKeHNe U MHAUBUAYAIbHOE pa3BuTHE (OHTOTreHe3) opranu3mMoB (5 4.)

CamoBocnpon3BeicHHE - BceoOIee CBONWCTBO KUBOTO. DOPMBI pa3MHOKECHHSI OpPraHU3MOB. becronoe pasMHOKEHUE W ero TUIbl. MHUTO3 Kak
OCHOBA 0ECIIOJIOT0 Pa3MHOXKEHHS U POCTa MHOTOKJICTOYHBIX OPTaHU3MOB, €r0 OHOJIOTHYECKOe 3HAYCHHE.

[TonoBoe pazmHokeHue. Meiio3, ero 6uosiornueckoe 3HaueHue. bruonornueckoe 3HaueHUE OTIIIOIOTBOPEHHUSL.

[lonaTre MHIMBUIYAIILHOTO pa3BUTHA (OHTOTEHE3a) y PACTUTENBHBIX M >KMBOTHBIX OpraHu3MoB. [lenenue, poct, muddepeHunanus KIeToK,
OpraHoreHe3, pa3MHOKECHUE, CTapeHUe, CMEPTh 0co0ci. BrusHue GpakTopoB BHEMIHEH Cpeibl Ha pa3BUTHE 3apOJIbIIA. Y POBHH MPHUCIIOCOOICHUS
opranmu3Ma K USMCHAIOIIMUMCA YCIIOBUAM.

JemMoHcTpanum:Ta0IMIIbI, WUTIOCTPUPYIOLIUE BUABI OECIOIOT0 U MOJIOBOTO Pa3MHOXKEHHS, SMOPUOHAIBHOTO M MOCTAMOPHOHAIBHOTO Pa3BUTHUS
BBICIIMX PACTEHHM, CXOJICTBO 3apO/IbIIIeH TO3BOHOYHBIX KUBOTHBIX; CXEMbl MUTO3a U MeH03a.

I'naBa 3. OcHoBbl reneruxu (10 u.)

I'eneTnka kak oTpaciip OMOJIOTHYECKOW Hayku. McTopusi pa3BUTHS T€HETHKH. 3aKOHOMEPHOCTH HACJICIOBAHMS MPU3HAKOB JKUBBIX OPTraHU3MOB.
Paboter I'. Mennens. MeTtonbl ucciiemoBaHusI HACAEACTBEHHOCTH. [ MOPHIOIOTHYECKAN METOJ M3y4YeHHUs HACIeACTBEHHOCTH. MOHOTHOpUIHOE
CKpeIllMBaHKe. 3aKOH TIOMHUHUPOBAHUS. 3aKOH pacuierieHus. [lomHoe n HenoHoe JOMUHUPOBaHUE. 3aKOH YUCTOTHI TaMET U €r0 [IUTOJIOTHYECKOE
obocHoBaHne. DeHOTUT U TeHOTHI. | 'eHeTHUecKoe ompeaesieHre moja. ['eHeTnueckasi CTpyKTypa MoJIOBBIX XpoMocoM. HacriemoBanve npr3HaKo B,
CIETUICHHBIX C MOJIOM. XPOMOCOMHAas TEOPHUs HACIEACTBEHHOCTH. [ €HOTHIT KaK 1IEIOCTHAsI CUCTEMA.

OcHoBHbIe (opMBI M3MEHUMBOCTU. ['eHOTHNHMYECKass W3MEHYMBOCTh. Myranuu. [lpuunmHBI W YacTOoTa MyTanuid, MyTareHHbIE (HaKTOPBI.
DBOJIIOIIMOHHAST poJib MyTanuii. KoMOWHaTHBHAsS W3MEHYMBOCTh. BO3HMKHOBEHHME pPa3IMYHBIX KOMOWHAIMA TE€HOB W WX POJb B CO3JaHUU
TEHETUYECKOTO pa3HooOpasWs B Tpeaeiax BHJAA. OBOJIIOIMOHHOC 3HAYCHHE KOMOWHATHMBHON W3MEHUYMBOCTH. @DEHOTHNHMYECKas, WIH
Mo iU (hUKAITMOHHAS, K3MEHYUBOCTh. POJIb yCITOBHIA BHEIIIHEH Cpe/bl B PA3BUTUH U MPOSBICHUN IPU3HAKOB M CBOMCTB.

I[eMOHCTpaIIHI/I: MOJACIH-AlIIUIMKAIMKY, HWJIIOCTPUPYIOINKUE 3aKOHbI HACICACTBEHHOCTH, IICPECKPECT XPOMOCOM; PpPE3YIbTAaThl OIIBITOB,
IIOKAa3bIBAOIIUX BJIMAHHC YCJ'IOBI/Iﬁ Cp€abl Ha HN3MEHYHMBOCTH OPraHU3MOB; rep6apHLIe Marc€pualibl, KOJUICKOHUHU, MYIISKU FI/I6pI/II[HbIX,
IIOJIMIIJION JHBIX paCTeHI/II‘/‘I.

JlaGopaTopHblie padoThI:
N3yveHre n3MEHYNBOCTH y PACTEHUN U KUBOTHBIX.
N3ydenue heHOTUIIOB pacTeHUH.
[IpakTuueckas padora:
Pemenue reneTnyeckux 3aaay.
I'maBa 4. I'eHeTnka yesioBeka (3 4.)

MeTtoasl HU3YUYCHHUA HACIICACTBCHHOCTHU YCIIOBCKA. I'enetnueckoe pa3Hoo6pa3I/Ie YyeJIoBeKa. | eHeTHueCKrue OCHOBEI 310pPOBbA. Bausxue CpCAabl Ha
TCHCTUYCCKOC 3J0POBLC YCIIOBCKA. I'enernueckue 6one3nu. I'eHOTHI U 3A0POBBEC YCIIOBCKA.

IleMOHCTpaIII/II/I: XPOMOCOMHBIC aHOMAJIMK Y€CJIOBCKA U UX q)eHOTI/IHI/I‘-IeCKI/Ie IMMPOSIBJICHUS.



JlabopaTopHasi padora:
CocraBiieHH€ POI0CIOBHBIX.
I'nasa 5. DBoonnonHoe yuenue (15 4v.)

VYdenue 00 3BOJIOIUH OpraHndeckoro mupa. Y. /lapBUH - OCHOBOIIOJIO)KHUK y4eHHUs1 00 3BOJIONHHU. J[BWKYIIHE CHUIIBI M PE3YIbTATHI SBOJIOIUH.
VYcnoxxHeHne pacTeHUH M KMBOTHBIX B IIPOLIECCE IBOJIOLMM. bHonoruueckoe pazHooOpasue Kak OCHOBA yCTOMYMBOCTU OMOC(hEpbl, pe3ysbTar
sBoIOIMH. CYIIHOCTB 3BOJIIOIIMOHHOIO MOJX0/1a K U3YUEHUIO KUBBIX OPraHU3MOB.

Bun. Kputepun Bupa. BunooOpaszoBanue. Ilonstue mukposBomtormu. llomynsiuuonHas crpykTypa Buaa. llomynsiiuss Kak sjeMeHTapHast
9BOJIIOLMOHHAS eMHNLA. DaKTOPBI SBOIIOLNH U UX XapaKTEPUCTHKA.

JIBHKyIIHE CUIIBI U PE3YNIBTATHI ABOIIOLUH.

EctectBenHblit 0TOOp - OBMXKYIIAash U HAIpaBJsoLIas cuja 3BOJOLUU. bopb0a 3a cyliecTBOBaHME KaK OCHOBA €CTECTBEHHOTo oTOopa. Poib
€CTECTBEHHOT0 0TOOpa B (GOPMHUPOBAHUU HOBBIX CBOMCTB, IPU3HAKOB U HOBBIX BUJIOB.

Bo3HuKHOBEeHME afanTauil U UX OTHOCUTEIbHBIN XapakTep. BzanMonpucrnocoO0IeHHOCTh BUJIOB KaK pe3ynbTaT AeWCTBUS €CTECTBEHHOTO 0TOOpA.

3HaueHue 3HAHWH O MHKPOABOJIIOLWU JUIS YIPABICHUS HMPUPOIHBIMU MOMYISIUSAMH, PEHIeHHs] MPoOjIeM OXpaHbl MPUPOIbl U PALMOHAIBHOTO
MIPUPOIOTOIE30BAHUSL.

[MonsitTne o MmakpodsBosonui. COOTHECEHHE MHUKPO- M MAaKpOJBOJIONWHU. YCIIOKHEHHE PACTCHHA M KHUBOTHBIX B TIPOIIECCE HBOJIOIUHU.
buonorndeckoe pazHooOpasue Kak OCHOBA YCTOMYUBOCTH OHOCHEPHI, PE3yabTaT IBOJIOINH.

JleMOHCTpalMu: >KUBBIE DPACTEHUS W IKUBOTHBIC, TepOApHBIC SK3EMIULIPHl M KOJUICKIUU KUBOTHBIX, IOKA3bIBAIOLINE WHAWBHIYAIbHYIO
M3MEHUYMBOCTh M pa3HOOOpa3sue COPTOB KYJIbTYPHBIX PAaCTEHUIl M MOPOJ AOMAIIHUX >KMBOTHBIX, a TaKKe PE3yJAbTaThl MPUCHOCOOIEHHOCTH
OpPraHu3MOB K cpejie OOUTaHUS U pe3yabTaThl BUAOOOPA30BAHUS; CXEMbI, HJUTIOCTPUPYIOIIHNE MPOIECCHl BU000pa30BaHUsl U COOTHOIICHUE ITyTel
MIPOrPECCUBHOM OMOJIOTMYECKOM IBOIIOLUU.

JlaGoparopHas padora:
N3ydenue npucnocoOIeHHOCTH OPraHu3MOB K cpefie 00UTaHus.
I'naBa 6. OcHOBBI ceJieKIMH U OHoTexHoJorum (3 4.)
3aa4yn ¥ METOJIbI CeNeKINH. | eHeTuKa Kak HaydHasi OCHOBA CEJIEeKIIMN OpraHu3MoB. JI0CTHKEeHHsI MUPOBOI U OTEYECTBEHHOM CENEKIINU.

JIeMOHCTpalMu: pacTeHus, repOoapHbIe SK3EMIUIIPBI, MYJSDKH, TaOIuUIbl, GoTorpaduu, WITIOCTPUPYIOLINE PE3ybTaThl CEIEKIIMOHHOW PabOThI;
MIOPTPETHI CENEKLIIMOHEPOB.

I'naBa 7. Bo3HnKkHOBeHUe U pa3BUTHE KU3HU HA 3emJie (4 41.)
B3arnsiapl, rUMoTe3bl ¥ TEOPUU O TIPOUCXOKICHHUH )KU3HU. OpraHudecKuii MUp Kak pe3yabTaT dBOTIOIUH. VIcTOpuS pa3BUTHS OPraHUYECKOTO MUPA.

JleMOHCTpAIIMK: OKaMEHEJIOCTH, OTHEYaTKH PACTeHUN U JKMBOTHBIX B JAPEBHHX MOPOJAX; PENPOIYKIMU KapTHH, OTpakarommx ¢uopy u dayHy
Pa3IMYHBIX 3p U NEPUOIOB.



I'naBa 8. B3auMocBsI3H OPraHu3MoOB U OKpYKawomieii cpeabl (16 u.)

Oxpyxatomiasi cpesia - ICTOYHUK BEIIECTB, SHEPruy W MH(POpMaIuu. JKOJIOTHA, KaK Hayka. BiusHue 3KOJOTHYeCKHX (PaKTOPOB HA OPTaHU3MBI.
[IpucniocobneHnss OpraHu3MOB K Pa3iIMYHBIM JKoJormueckuMm (akropam. I[lomymsmus. Turbel B3aMMOAEHCTBHUS TMOMYJSIUN pa3HBIX BHJIOB
(KOHKYpEHIIMsI, XULITHUYECTBO, CUMONO03, Tapa3UTU3M).

DKocucTeMHAasi OpraHu3alus KUBOM NMpUpoJibl. DKocucTeMbl. Poib nmpousBoauTesnei, motpeduTeneil U pa3pymuTesieil OpraHMueckux BEIIECTB B
9KOCHUCTEMAX U KPYrOBOPOTE BEIIECTB B Ipupoie. ITumessie cBsa3u B skocucteMe. OCOOEHHOCTH arpo3KOCUCTEM.

buocdepa - rmodanbhas sxocucrema. B.M. BepHanckuii - 0CHOBOMOJOKHUK yueHUst 0 Ouocdepe. Posb denoBeka B Ouocdepe. IKoJIOTHUECKIe
HpO6J'[CMI)I, X BIIMAHUC HaA XU3Hb YCIIOBCKA. HOCHG}ICTBI/IS[ ACATCIIBHOCTHU YCJIOBEKA B J3KOCUCTEMAX, BJIMAHUC €r0 IMOCTYIIKOB Ha JKHUBBIC
OpraHru3Mbl U SKOCUCTEMBI.

JemMoHcTpanum: TabIUIbl, WUTIOCTPUPYIOIINE CTPYKTYPY Onocdepbl; cxemMa KpyroBopoTa BELECTB U MPEeBpallleHUs] SHEPTHHN B Ouocdepe; cxema
BIIMSTHHSI XO3THCTBEHHOM JESITETbHOCTH YeJIOBEKA Ha TIPUPOLY; MO Ieb-anuinKaius «brnocdepa u uenoBexy»; kKapThl 3aoBeTHUKOB Poccum.

JlaGopaTopHblie padoThI:

CrpoeHue pacTeHUil B CBA3U C YCIOBUSIMH KU3HU.

[ToacueT UHIEKCOB MIIOTHOCTH ISl OTIPEICTICHHBIX BUIOB PACTEHHI.

Brinenenune nuieBsIx mMenei B ICKyCCTBEHHOH dKOoCHCTeME (Ha MpUMEpPe aKBapryma).
IIpakTuyeckue padboThbI:

Habmronenus 3a ce30HHBIMU U3MEHEHUSIMU B )KMBOM MTPUPOJIE.

CocraBiieHne cxeM nepeadr BeUIecTB U SHEPTruH (1ernei MUTaHus).

BrisiBnenue npucnoco6aeHuil opraHu3MoB K cpesie 0OuTaHusl (Ha KOHKPETHBIX IIPUMepax), TUIIOB B3aUMOACHCTBUS MOMYJISAIUI pa3HbIX BUIOB B
KOHKPETHOM 9KOCUCTEME.

Anamms n OLICHKA BJIMAHUA (1)aKTOpOB Oprxca}omeﬁ CpEanbl, (1)aKTOp0B pHUCKa Ha 3I0POBLEC, HOCJ'IG,I[CTBI/Iﬁ JACATCIIBHOCTH YCJIOBCKA B OKOCHUCTEMAX,
COOCTBEHHBIX IIOCTYIIKOB Ha KUBBIC OPIraHU3MbI U 5KOCUCTCMBI.

JKCKypceHus:

Cpena xu3HU U ee OOuTaTeN!.



3) TemaTnyeckoe NIAHUPOBAHUE

S KJacc
Ne n/m Ha3Banue TeMbl KosmuecrBo
YPOKOB
Beenenue 6
1 buonorus-nayka o )kuBoil npupoie
2 MeTtopl cciieI0BaHus B OUOJIOTHHI
3 Pa3nooOpasue kuBoii npuposl. LlapcTBa xuBbix opraHu3MoB. OTIUYUTEIbHBIC PU3HAKH KUBOTO.
4 Cpenapl 0OMTaHMS KUBBIX OPraHU3MOB, B3aUMOCBSI3b OPraHU3MOB B IPUPOJIE
Dkonoruyeckue (PakTopbl U UX BIMSHHE HAa KUBbIE OpraHU3MbI, BIUSHUE YeJIOBEKa Ha MPUPOLY, €€
oxpana. IIpaktuueckas pabora deHonornueckre HaOMIOACHHS 32 CE30HHBIMU U3MEHEHUSIMU B IPUPOJIE
6 Oxckypeust Nel
MHuoroo0pa3ue >KUBBIX OPraHU3MOB, OCEHHHE SIBJICHUSI B )KU3HU PACTEHUI U )KUBOTHBIX. T/b
Pa3nen 1. KiteTrouHoe cTpoeHHe OPraHu3MoB 10
7 YerpoiicTBO yBenrmuuTeNnbHbIX puoopoB JI.P.-1YcrpoiicTBo symbl 1 cBETOBOro MUKpockona. [IpaBuia paboTs ¢
HUMH
JI.P.-2 M3y4yeHue KIETOK PaCTeHUs C IIOMOIIBIO JIYIIbI
8 CrtpoeHue KIeTKu
9 [TpuroroBienue MUKporpenapara Koxxuiibl genryu nyka JI.P.-3 TIpuroroBienue Mukponpemnapara
KOKUILIBI YEIIYH JIyKA, pACCMAaTPUBAHUE €T0 101 MUKPOCKOIIOM
10 IMnactuner JI.P.-4
[IpurorosiieHre npenapaToB U pacCMaTpUBaHUE MO MUKPOCKOIIOM IIACTU] B KJIIETKAX JIMCTA JIIOAEH,
TJI0JIOB TOMATa, PSIOMHBI, IIIUTTOBHUKA
11 XUMUYECKUN COCTAB KJIETKH: HEOPTAHUYECKUE U OPraHUYECKUE BELIECTBA
12 KuzHeaesTenbHOCTh KJIETKU: IOCTYIUICHUE BEIIECTB B KIETKY (AbixaHue, nuranue) JI.P.-5




[IpuroroBnenue npenaparta 1 paccMaTpUBaAHUE MOl MUKPOCKOTIOM JIBHKEHHS IIUTOILIA3MbI B KJIETKaX
JINCTA JI0ACH

13 KuzHenesTenbHOCTh KIETKU: JEJIEHUE POCT, Pa3BUTHE
14 [TonsTHE «TKAHBY.
15 Ocobennoctu crpoenus kietok JI.P.-6
PaccmarpuBanne nojy MUKpOCKOTIOM TOTOBBIX MUKPOIIPENApATOB PA3INYHBIX PACTUTEIIbHBIX TKAHEH
16 O6o0maromuii ypok mo teme «Kinerounoe ctpoeHne opranu3MoB»
Pa3nea 2. IlapcTBo bakTepun 2
17 bakrepuu, ux pasHooOpas3ue, CTPOCHHUE U KU3HEICITCIBHOCTh
18 Ponw GakTepwuii B mpupoie U )KU3HU YyenoBeka bakrepun — Bo30OymuTenn 3a00eBanmii. Mepbl POGHITaKTHKH
3a00JIeBaHM, BBI3BIBAEMbBIX OaKTEpUIMHU
Pa3nen 3. HapcTBo I'pudnbl 5
19 OO111as xapakTepucTuka rpudoB, CTPOCHHUE U )KU3HEAEATEIbHOCTD
20 HInsmounsie rpubsl. [IpaBuna coopa u oxpana. [Ipoduiakrrka orpaBieHus rpudbamu, 1-s1 moMop.
JI.P.-7 CTpoeHue TIOAOBBIX TeJ IMUIATIOYHBIX TPHOOB
21 [TnecueBsie rpudsl u Apoxxu. JI.P.-8 OcobeHHOCTH cTpoeHHSI MyKOpa U JIPOACKEN
22 ['pubbI-Iapa3uThl, poJib TPUOOB B MPUPOJIE U )KU3HU YEJIOBEKa
23 O6o06maromuit ypok no teme «LlapctBo rpuboB»
Pa3nen 4. llapcTBo Pacrenust 11
24 boranuka — Hayka 0 pacTeHUAX, METOABI UX U3yUEHUsl. MHOrOoOOpa3ue pacTeHui, UX CBs3b CO CPellon
obuTtanHus, posib B Onochepe u oxpaHa
25 OaHOKIIETOUHBIE BOJOPOCIIH, MX MHOTOOOpa3ue, CTpOeHHE, Cpesia OOUTaHUs.
JI.P.-9 CTpoeHue 3e1eHBIX OAHOKJIETOYHBIX BOJOPOCIICH
26 MHorokeTouHble Bojiopociu. Poib Bojiopocieil B mpupoe 1 )Ku3HU yesioBeka. OxpaHa BOJOPOCIIEH.
Bonopocnu Bonorockoit obmactu.
27 JIvmaitHuKH, uX cTpoeHue, pasHooOpasue, cpena 0OuTaHus. 3HauCHNE B IPUPOJIE U KU3HH YEIIOBEKA.
JInmanHuKy peruoHa.
28 Mxwu, ux MHOTOOGpa3wue, cpea OOUTaHus, CTpOCHHE, U 3HaueHne. Mxu Bosorozckoi o6mactu. JI.P.-10




Crpoenue Mxa (Ha MECTHBIX BUAAX)

29 [TanopoTHHUKH, XBOIIM, TUIAYHBI, UX CTPOCHHE, MHOTOOOpa3ue, cpeia 0OOMTaHus, POJIb B IPUPOJIC U KUIHH
4esioBeKa, oxpana. [lanoporaukoo6pasusie peruona. JI.P.-11 Ctpoenue criopoHocsiiero Xxsoiua u manopoTHUKa
30 I'onmocemenHble pacTeHus,crpoenne u pasnoodpasue. Cpena oOuranus, 3HaueHUE U oXpaHa. ['ooceMeHHbIE
Bosorozckoit o6mactu. JI.P.-12 Ctpoenne XBOH ¥ IIHIIEK XBOMHBIX
31 [TokpsITOCEMEHHBIE PACTEHUS, X CTPOEHHE 1 MHOT00Opas3ue. Cpena 0OMTaHus, 3HAUCHUE B MPUPOJIC U KU3HH
YeJI0BeKa, OXpaHa.
32 [Ipoucxoxnenue pacrennii. OCHOBHBIE 3TAlbl Pa3BUTUS PACTUTEIBHOTO MUpPa
33 Bcepoccuiickas nmpoBepounasi pabota
34 Ananu3 BITP. Oxpansembie pactenust Bomorojckoit oomactu
[IpomexyrouHas arrecTanys: AHAJIU3 TEKyLIeH ycneBaeMoCTH
Bcero 3aron 34
6 kiacc
Pa3zjen 1. «CTpoeHune H MHOT000pa3ue MOKPHITOCEMEHHBIX PacTeH i 14
1 CrtpoeHue ceMsiH IBY10JIbHBIX PACTEHU.
JL.p. U3ydenue cTpoeHns CEMsH IBYI0IbHBIX
pacTeHui
2 CrtpoeHue ceMsiH OHOJI0JIbHBIX PACTEHUI.
JL.p. 3yuyeHue cTpoeHus CEMsH OJTHOJAOJIbHBIX PACTEHUN
3 Buel kopHE# 1 TUIIBI KOPHEBBIX cUCTEM. JI.p. BUIbI KOpHEN CTEPKHEBBIE U MOYKOBATHIE KOPHEBBIE
CHUCTEMBI
4 3oHsbI (yuacTku) KopHs. JI.p. KopHEBO# 4eXJIMK U KOPHEBBIE BOJIOCKU
YcnoBus npouspacTaHus U BULOU3MEHEHUT KOpHEH
6 [ToGer u moukwu, ux crpoenue. Poct u pazsutue nodera
JL.p. CtpoeHue movek, pacronokeHue ux Ha credie
7 Bremnee crpoenue nucra. J1.p. JIucThs npocThie U CIOXKHBIE, HX )KUIKOBAHHUE H JINCTOPACTIONOKEHUE




Knerounoe ctpoenue nucra. BumonsmeHeHUE TUCTHEB.
JL.p. Ctpoenue koxuiipl 1ucta. Kiierounoe crpoenue nucra

9 Crpoenue ctednst. MHorooOpasue crebieit. JI.p. BHyTpeHHee cTpoeHne BETKH iepeBa
10 Bunounszmenenue no6eros JI.p. u3yueHue BUIOM3MEHEHHBIX TOOETOB
11 L[BeTok u ero crpoenue JI.p. M3ydenue ctpoeHus 1BeTKa
12 Cougerus JI.p. O3HaKOMIIEHHE C pa3TMYHBIMU BUAAMU COLIBETUI
13 [Tnoae! 1 ux knaccudukanusa JI.p. O3HaKOMIIEHHE C CYXHUMH U COYHBIMHU IIJI0JIaMU
14 Pacnipoctpanenue miofoB U ceMsiH
Pa3nea 2 ’Kuznb pacrenmii 11
15 OcHOBHBIE MPOLIECCHI JKU3HEIEATEIBHOCTH pacTeHUl. MuHepanbHOe MUTaHUE PACTEHHM
16 doTocuHTE3
17 JIpIxaHUE pacTCHUH.
18 Hcnapenwue Boapl. JIucronar.
19 [lepenBukeHre BOABI M MUTATEIbHBIX BellecTB B pactrenun JL.p. [lepeaBukenne BemiecTs o nodery
pacTeHus
20 [Ipopactanue cemsH. [lp.p.1 OmnpeneneHne BCX0KECTH CEMSIH PACTEHUHN U UX TTOCEB.
21 Oxckypeust Nel 3umMHuUE SIBICHUS B dKU3HU PACTCHUI
22 CriocoObl pa3MHOKEHHSI paCTEHUI
23 Pa3mHOMXkeHUE CIIOPOBBIX PACTCHUIA
24 Pa3mHOXeHNE CeMEHHBIX PacTeHHIA
25 BereraTuBHOE pa3zMHOKEHHE TTOKPHITOCEMEHHBIX PACTCHHIMA
IIp.p.2 BereraTuBHOE pa3MHOKEHNE KOMHATHBIX pACTECHUI
Pa3nen 3 Knaccupukauus pacreHuii 6
26 OcHoBHBIE cUcTeMaTHueckue kareropuu. Kiaccudukanus 11BeTKOBBIX
27 Knacc /IBynonsabie. CemeiictBo KpecTonsernsie u Po3onsernsie Mopdonorudeckast XapakTepUCTHKA.
28 Mopdodonoruueckas xapakTepucTuka pacteHuil cemeiictB  Ilacnénoseie, boOoBbie, CrnoKHOLIBETHBIE.




SnoButele pacrenus Bonoroackoi obmactu.
JL.p. BeIsiBIeHME IPU3HAKOB CEMENCTBA 110 BHEITHEMY CTPOCHHIO PACTECHUI

29 Knacc OgnononsHbie. Mopdonornyeckas XxapakTepucTUKa pacTeHul cemeiicTB JIunelinpie u 3maku.
OxpaHsieMble pacTeHus: 00JIacTH.
30 Baxkneiime cenbCKOX035IICTBEHHBIE PAaCTEHHsI, OMOJIOTMYECKUE OCHOBBI UX BbIPAILIMBAHMSI, H/X 3HAUYEHUE
31 Oxckypeust Ne2 O3HaKOMIIEHHE € BBIPAIIMBAHUEM PACTEHUH B 3aIUIIEHHOM I'PyHTE
Pasznen 4 Ilpupoanbie coodecTBa 3
32 PactutensHbIe cooOIIecTBa M MX THIIBL. PacTurensHbIe coodmecTBa Bojtoronckoi oonacTi, B3aMMOCBSI3U
B PacCTUTEILHOM COOOIIECTBE, pa3BUTUE U CMEHA. BiusiHue AesTeIbHOCTH YeloBeKa Ha MPUPOAHbIE
cooOriecTBa
33 Bcepoccuiickas nmpoBepounasi pabota
34 Anamu3 BITP. Dkckypeust Ne3  Ilpupoanoe coobiiecTBo U uenoBek. PeHoornueckue HabIIoIeHus 3a
BECEHHUMHU SIBJICHUSIMU B MIPUPOIHBIX COOOIIECTBAX
[IpomexxkyTouHas aTTecTalus: AHAJM3 TeKylIel ycrneBaeMoCTH
Bcero 3aron 34
7 kacc
Benenue. 2
1 Wctopus pa3BuTHs 300J10TUH, METOJbI U3YUYEHUS KUBOTHBIX.
2 Hayka 300m0rus u €€ ctpykrypa. CXOICTBO U pa3jinyusi )KUBOTHBIX U pacTeHuil. CHCcTeMaThKa )KUBOTHBIX.
Pa3znen 1. Ilpocreiimmue 2
3 [Mpocreiimme: KOPHEHOXKKHU, PAIUOISIPHH, COJTHEYHHKHU, CIIOPOBHUKH, Cpe/ia U MECTa OOUTaHUs, 00pa3 KHU3HH,
noBesieHne. buonornueckue u 3K0JI0rn4ecKre 0COOCHHOCTH
4 [Mpocreitmme: xryrukoHocupl, MH(Y30pun. KonoHuanbHbIe OpraHU3MBL. 3HA4€HUE MPOCTEHINNX B MPUPOJE M
’KU3HU YeJIOBEKA.
Paznen 2. MHOroK/1€TOYHbIE ;KUBOTHBIE. 35
5 Tun I'yoxu. Cpena oOutanus, o0pas *KU3HH, OMOJIOTHYECKHE U HKOJIOTHYECKUE 0COOEHHOCTH, MHOT0o0Opasue u
3HauCHUE
6 Tun Kumewnononoctueie. Cpena oOutanus, o0Opa3 >XH3HH, OHOJOTMYECKHE U SKOJOTHYECKHE OCOOCHHOCTH,




MHOFOOGpaBI/Ie, 3HA4YCHHC 1 OXpaHa.

7 Tun [Tnockue yepBu. Cpena u Mecta 0OUTaHMsL, OMOJIOTUYECKHE U IKOJIOTHUECKUE 0COOCHHOCTH, MHOTOO0Opas3ue u
3HAuYEHUE.
Tun Kpyrnslie uepsu. Cpena oburanusi, MHOrooOpasue, o00pa3 Ku3HH, IOBEJEHUE, 0COOCHHOCTH, 3HaYEHHE
Tun Konpuareie uepsu, nnu Kospuensl. OOmas xapakrepuctuka tuna. O0pa3 ku3Hu U 3HaueHue Ko
MHOTrOnIETHHKOBEIE.

10 Xapaktepuctuka kinacca ManometuHkoBble U [1usBky. 3HaueHHe B IPUPOJE U KU3HU uejoBeka. MHoroobOpasue
yepseil B Bonoroackoit oonactu. JI.p. Nel 3HakoMcTBO ¢ MHOroo0pa3ueM KoJibuaThIX YepBel

11 Tun Momntocku. Cpena oOutanusi, 00pas )KM3HU U TIOBEJICHUE, OMOJIOTHYECKHE U IKOJIOTUYECKUE 0COOEHHOCTH

12 MHuoroo6pasue u 3Ha4eHHE KUBOTHBIX THMa Mouttocku. Mosutrocku Bosoroackoit o6actu, ux oxpana

13 Tun Urnokosxxue. Muoroobpasue, cpena ooutanws, 00pas >KU3HU U MIOBEICHNUE, 0COOCHHOCTH, 3HAUCHHUE.

14 Tun YnenuctoHorue. Xapakrtepuctuka ki. PakooOpasnsie, [laykooOpasznsie. Cpena oburanusi, MHOrooOpasue,
00pa3 K13HH, TIOBEJCHUE, 0COOCHHOCTH CTPOCHUS, 3HaueHue 1 oxpana. JI.p.Ne2 MHoroob6pasue pakooOpa3HbIX

15 Xapakrepuctuka k1. Hacekombie. Cpena oOutanusi, oOpa3 KW3HH, MOBEICHHUE, OMOJIOTHY., YKOJIOTHUUECKHE
ocobenHoctH, 3HaueHue. JI.p.Ne33zyuenue npeacraButeneii OTpsI0B HACEKOMBIX.

16 MHuoroo6pa3ue HaceKoMbIX. XapaKTepucTuka oTpsioB TapakaHoBeie, [Ipsmokpeuibie, YxoBepTku, [ToneHku.
buonoruueckre 0coOOEHHOCTH, 3HAUCHKE

17 Otpsaasl HacekoMbix: Ctpekosbl, B, XXyku, Knonsl. buonorudeckue ocodennoctu. Ponbs B mpupone, KU3HU
YeloBeKa.

19 Otpsanel HacekoMbiX: Yernyekpouible, PaBHOKpbUIbIe, J[BYKpbUIble, broxu. XapakrepHbie 0cOOEHHOCTH, POJb B
MIPUPOJIC U )KU3HU YETOBEKa.

19 Ortpsn I[lepenonuatokpeuibie. Ob1Me NpU3HAKU, MHOTOOOpa3ue, 3HaueHue.

20 3HayeHHe HaCEKOMBIX, NX oxpaHa. OxpaHsemble HacekoMble Bosoroackoit obmactu.

21 O6o6maromuit ypok 1o reme « MHOTOKJIETOYHBbIE )KUBOTHBIE. becrio3BOHOUHBIE)

22 Tun Xopnossie. [loarunsi: becuepennsie n Yepennbie. Knace Jlanuernuku

23 Hanknacc PeiObl. MHOTOOOpasue, cpena ooutanus, o0pas *Hu3HH, HOBEJECHNE, 0OCOOCHHOCTU CTPOEHUs, 3HAUCHUE U
oxpana JI.PNe4 HaGnionieHre 3a BHEIIHUM CTPOEHHEM U TMepEeIBUKEHUEM PbIO

24 Mmuoroo6pasue Ki. Xpsiessie ppiobl. CTpoeHue, moBeieH!e, 3Ha4eHne, OXpaHsIeMble BUIbI

25 Mmuoroo6pasue Ki. Koctabie pbiObl. OCOOCHHOCTH CTpOoeHHs, 00pa3 >KU3HH, MPOIECCHl KU3HEACSITEIbHOCTH,




3Ha4yeHue, oxpana. Oxpansemsie BUIbI pblO Bosorockoii obinactu

26 Knacc 3emuoBoaHbIe. OO0IIast XapaKTepUCTHKA, cpeia 00UTaHus, 0COOCHHOCTH, MHOTOOOpa3ue, 3HAUCHHE, OXpaHa.
Oxpansiemble 3eMHOBOAHbIE Bosioroackoii o6maacTu.

27 Kiace Tlpecmbikatonuecs. O6mas xapakrepuctuka kimacca. OcobenHoctu o. YemryiuaTbie B CBS3H C CpPEIOM
oOuTanus 1 00pa3oM KMU3HU. 3HaueHHe u oxpana. OxpaHsemble BUAbI Bonoroackoi obmactu.

28 Otpsig Yepenaxu u Kpokoaunsl. Cpena oOutanus, 00pa3 KU3HA U TIOBEACHUE, OCOOEHHOCTH CTPOCHHUSI, 3HAUYCHNE
1 OXpaHa.

29 Knacc IItunpr. O01mas xapakTeprucTuka, 0COOEHHOCTH CTPOSHHUSI B CBSI3U € MOJAETOM. OCOOEHHOCTH NTHUII O.
[Tunreunel, ux oxpana JI.p. Ne 5 M3yueHue BHEIIHEro cTpOEHUs NTHIL

30 Mmuoroo6pa3ue ntuil. Xapakrepuctuka o.CrpaycooOpasubie, Hanayoopasusie, KazyapooOpasnsie, ['yceoOpasHbie
MIPUCTIOCOOIEHHOCTD K YCIOBHSM CpPE/Ibl,II0OBEACHNE, 3HAYCHHE U OXpaHa

31 Otpsnel ntui: JlneBHble xuiHblie, CoBbl, KypuHble, mprucrnoco0eHHOCTh K YCIOBUSIM Cpeibl, 00pa3 *KU3HHU,
3HaYeHHUE U OXpaHa

32 XapakTepucTuka TNTUIl OTpsAnoB [ 'oneHacteie 1 BopoOsuHOOOpa3ubie. Cpena oOuTaHus, OMOJOTUYECKHUE U
9KOJIOTMYECKHEe 0COOCHHOCTH, 3HaueHue 1 oxpaHa. OxpaHa NTHI] B peTHOHE

33 Oxckypeus Nel Mzydenne MHOrooOpa3us nTull (MPOBOJAUTCA B BeCeHHee BpeMsl)

34 Kitace Mitekoruraromue. O6mas xapakrepuctuka. Otpsiasl - Ognonpoxoansie, Cymuatsie, HacekomosiaHbie,
Pyxoxpsiibie. OCOOEHHOCTH X CTPOCHHUS, TOBEACHUS, 3HAYCHUE U OXpaHa.

35 OTtpsapl MiteKonUTarmuX: ['pei3yHbl, 3aiiiieoOpa3Hbie. XapakTepUCTHKA BaXKHEHIIIMX TIPEICTaBUTENICH, 3HAUCHHE,
OXpaHa.

36 XapakTepucTuka npejacraButened 0. Xuiinsle, Xo060oTHsie, Kutoo6pasusie, Jlacronorue. Cpena oburanus, oopas
KU3HU, 0COOCHHOCTH CTPOEHUS, 3HAYCHHE, OXPaHa

37 Otpsnet  mnexonutaromux: IlapHokonsiTHeie, HemapHokombiTHble. OOpa3 KU3HM, TOBEICHHE, CTPOCHHE,
3Ha4yeHue, oxpaHa. OxpaHseMble MiekonuTaromue Bonoroackoii o6mactu.

38 buonornyeckue 1 3K0JI0THUECKUE 0COOEHHOCTH, 3HaYeHHUE M OXpaHa IpejicTaBuTenet orpsaa [Ipumarsl.

39 O6o06maromuit ypok 1no reme «XopIoBbIe»

Pazgen 3.9Bosonns CTpoeHUsA 1 (PYHKIM OPraHOB M UX CHCTEM Yy KHBOTHBIX 14

40 [ToxpoBBI TeNa )KMBOTHBIX. DBOJIOIUS MOKPOBOB Tena. JI.p.Ne 6 M3ydyenue ocoOeHHOCTEH pa3InyHbIX TOKPOBOB
Tena

41 OnopHo-BUTATENbHAS CHCTEMa KUBOTHBIX, IBOJIOIHUS




42

Crnioco6bI nepeBrkenus KUBOTHBIX. [Tomoctu Tena

43 Opransbl IpIXaHUs ¥ Ta3000MeH. DBOJIOIHUS OPraHOB JBIXaHUSI.
44 Opranbl nuIIeBapeHus. IBOTIONUS MTUIIEBAPUTEIBHBIX CUCTEM.
45 OOMeH BeleCTB U NIPEBpalEHUE SHEPTUU
46 KpoBenocHas cucrema )xuBOTHBIX. Opransl KpoBOOOpaIllEHUsl, SBOTOLUS.
47 KpoBs, €€ cTpoenne. @yHKIMH, IBOJIIOIUS.
48 Oprassl BbIACTEHUS. DBOJIOIHS BBIICTUTEIHHON CHCTEMBI.
49 HepBHas cucrema. DBOIONNS HEPBHON CUCTEMBI B X016 HCTOPHUYECKOTO PAa3BUTHUS
50 Pedrnexc. MHCTHHKT
51 Oprasbl 4yBCTB, HX IBOJIOIUS. Perynsus nesrensHOCTH OpraHn3Ma
52 Opranbl pa3MHOXKEHUS, UX 3Boronus [ Ipoanenne poaa
53 [ToBTOpHUTENBHO-0000IIIAIOIITNI YPOK O TeME « IBOJIONUSI CTPOCHUS U (PYHKIIUIA OPraHOB U CUCTEM
Pa3nen 4. UnauBuaya bHOe pa3BUTHE ;KUBOTHBIX 3 yaca
54 Crioco6s1 pazmHokeHus. OMI0A0TBOPEHHE.
55 Pa3BuTHE )KMBOTHBIX C IMpeBpaleHueM 1 0€3 TpeBpaleHUs
56 [lepuoauzanus v NPOIOIKUTETEHOCTD )KU3HU KUBOTHBIX JI.p.7 V3yueHue ctaauii pa3BUTHS )KUBOTHBIX U
oTpejiesieHue UX Bo3pacTta
Pa3nen 5. PazButue 1 3aKOHOMEPHOCTH pa3MelleHUsl JKUBOTHBIX Ha 3emJie
57 JlokazaTenbCcTBa ABOJIIOLIUN KUBOTHBIX
58 Yapn3 J[apBuH 0 MPUYMHAX SBOJIIOIUH KUBOTHOTO MHUpa
59 YcnoxHeHne CTPOSHHS KMBOTHBIX U pa3HOOOpa3ue BUIOB KaK pe3ylbTaT 3BOJIOLUU. Apealibl oOuTaHus,
MUrpamuu. 3aKOHOMEPHOCTH pa3MeEIeHUs )KUBOTHBIX
Paznen 6. buonenosnt
60 EctecTBeHHbIE U HCKYCCTBEHHBIE OMOLIeHO03bI brorieno3sl Bonoroackoit obnacty .
61 @DakKTopbl cpelibl U UX BIAUSHUE Ha OHOIIEHO3BI
62 Henu nutanus. [ToTok sHeprun. B3anMocBs3b KOMIOHEHTOB OHOLIEHO3a U UX PUCTIOCOOIEHHOCTh APYT K APYTY
63 Okckypeusi Ne2 M3ydeHue B3aMMOCBS3M KUBOTHBIX C JPYTMMH KOMIIOHEHTaMH OuolieHo3a. deHonoruueckue

HaGHIOI[eHI/IH 34 BCCCHHUMMU SABJICHUAMU B )KU3HHU ) KUBOTHBIX




Pa3nen 7. /KuBOTHBII MUP U X0351iiCTBEHHA eATEIbHOCTDH YeJI0BeKa

64

Bo3neiictBue dYenoBeka M €ro JAEATENBHOCTH Ha SKUBOTHBIX. Ilpomsbiciel  IIpOMBICIOBBIE KMBOTHBIE

Bomnoroackoii odmactu

65

OI[OMaHIHI/IBaHI/IC. PaBBeI[eHI/IC, OCHOBBI COACPIKAHUA U CCIICKIUN CEIIbCKOXO03SMCTBEHHBIX )KUBOTHBIX

66

3aKkoHBI 00 OXpaH€ KUBOTHOI'O MHUpaA. Cucrema MOHHUTOPHHTA. PaIII/IOHaHI)HOG HCIIOJIB30BAaHHUEC KHMBOTHBIX.

Oxpansiembie Tepputopuu. Kpacnas kaura. OxpaHna ®uUBOTHbIX B Bosoroackoii o0nactu.

67

Oxckypeus Ne3 TNocernenne BEICTaBKH CETbCKOX03IUCTBEHHBIX M JOMAITHUX KHBOTHBIX

68

3aKounTeNbHBINA YpOoK 1o Kypcy buonorus. XXusotnsle. JleTHue 3aganusl.

[IpomexyrouHas arrecTanys: AHAJIM3 TEKyLIeH ycneBaeMoCTH

Bcero zaroxn

68

8 kiacce

BBenenune. Hayku, uzyuyamomme opranusm 4eJioBeKa

Brenenne. Hayku o yenoBeke. 310pOBbE U €r0 OXpaHa

CraHoBicHHE HAYK O YCJIOBCKE

Hponcxo;w:[enne Y€JI0BCKA

CucreMaTH4eCKOE IOJI0KEHIE YeJIOBEKA. HOKaSaTeHBCTBa KHUBOTHOI'O ITPOUCXOKACHUSA YCTIOBEKA

OCHOBHBIE ATaIbI 9BOJJIFOIIMH YECJIOBCKA. BausHue 6M0I0rH4ecKux u COIIMaJIbHBIX q)aKTopOB Ha €ro pa3BUTHUC

Pacel yenoBeka. UesmoBek Kak BUIT

Crtpoenue opranusma

ypOBHI/I OpraHru3ali OpraHu3Ma 4C€JI0OBCKa. OpFaHLI H CUCTCMBI OPpraHoOB

Kinerounoe CTPOCHUC OpraHrU3Ma. Opl"aHOI/I,Z[LI KJIICTKH, UX 3HAYCHHC

Kuznennnie IIPOLCCChI KIJICTKH, UX 3HAYCHUC. Poxab Q)epMeHTOB.

((o e I NN e)]

Tkanu: snuTenuanbHas, COeIMHUTENbHAS, MbIIIeuHas, oOpa3oBaHue, ctpoeHue, Gpynkimu JI.p.Nel
PaccmarpuBaHue KIETOK M TKAHEW B ONITUYECKUN MUKPOCKOTL. MUKpoOIIpenapaThl KJIETOK SIUTENHAIbHOM,
COEMHUTEIILHOM, MBIILIEYHOW U HEPBHOM TKaHEH.

10

HepsHnas Tkanb. LleHTpanbHas u nepudeprudeckas 4acTd HepBHOH cucteMsl. Pedekropnas perynsmus. J1.p. Ne2

CamoHa0I0/JleHre MUTaTeIbHOro peduiekca U yCIIOBUS ero NposiBIeHus U TopMoskeHus. KoneHnslii peduekc

OHOpHO-I{BI/IFaTeJILHaﬂ CUCTEMa




11 3HaueHue ONOPHO-ABUraTENbHON cucTeMBI, €€ cocTaB. CocTaB, CTpoeHHe, TUIIbI KocTer JI.p.Ne3
MUKpOCKONIUYECKOE CTPOEHUE KOCTH.

12 Ckerer uenoBeka, ero MpUCIoCOOIEHHOCTD K MPSMOXO0KICHHUIO, TPYIOBOH NI TeIbHOCTH. VI3MEHEHMsI, CBS3aHHBIC
C pa3BUTHEM Mo3ra 1 peun. OceBoil ckelner.

13 Ckenet koHeuHocTel. CoeTMHEeHHs KocTel

14 Crpoenue mbiin. O030p Ml yesnoBeka JI.p.Ne4 MbIIbl 4ei0Be4eCcKOoro Tena

15 PaboTta ckeneTHbIx MbImi 1 ux perynsanus. JIL.P. NeS BnusiaHue cratudeckoit u fuHaMUuecKo paboThI Ha
yromierure Moil. JI.P. Ne6 Camonabmioienus paboThl OCHOBHBIX MBIIIIII, POJIH TUIEUYEBOTO MOSICa B IBUYKEHUN
PYKH.

16 Hapymenust onopHo-aBurarensHoit cuctemsl JI.p. No7 BrisiBnenue Hapyuienus: ocanku JI.p.Ne§ (BbinosHseTcst
noma) BeisiBinenue miockocTonus

17 [lepBas momMo1p npu ymudax, nepeioMax KOCTel U BBIBUXaX CyCTaBOB

BHyTpeHHsis cpena opranusMa

18 KoMmoHeHThI BHYTpeHHEH cpefibl Opranu3Ma, ux B3auMocBsasb. ['omeocras. CocTaB KpoBH, PyHKIIUU OCHOBHBIX
yacrei JI.p. Ne9 PaccMarpuBaHre KpoBU 4e€I0BEKa U JIATYIIKHU TTOJ MUKPOCKOTIOM

19 Bopw6a oprannsma c undexnuein. UMMyHHUTET, €r0 BUABI

20 NmmyHonorus Ha ciry»k0e 310poBbsl. [lepenrBanue KpoBwu.

KpoBenocHasi u immparnyeckasi CHCTEMbI OPraHU3MA

21 TpaHcnOpTHBIE CHCTEMBI OpraHu3Ma, ux 3HaueHue. CTpoeHHe KpOBEHOCHBIX U IuMbaTndeckux cocyno JL.p.Nel0
[TonoxeHne BEHO3HBIX KJIAMaHOB B OMYILEHHOM U MOJHATON pyKe

22 Kpyru xpoBoobpatenus JI.p.Nel 1 M3smeHenust B TKaHIX MPH MEPETSHKKAX, 3aTPYAHAIONINX KPOBOOOpaIeHe

23 Ctpoenue u paboTa cep/ia. ABTOMaTU3M cepara

24 JIBuKeHHe KpoBH MO cocyaaM. Perymsius kpoBocHaOxeHUs. ApTepuaibHoe JaBieHue, mynbe. JI.p.Nol2
Ornpeznenenne CKOPOCTH KPOBOTOKA B cocy1ax HOrTeBoro Jioxka. JI.p.Nel3 OnbiThl, BRISIBISIFOIIUE NPUPOIY TYIBCA

25 I'uruena cepreyno-cocynucToi cuctemsl. [lepBas momors mpu 3ab6oaeBaHusIX cepamna u cocynaon JI.p.Nel4
OyHKIMOHATBHAS MPO0a: peakius CEPCYHO-COCYIUCTON CUCTEMBI HA TO3UPOBAHHYIO HATPY3KY

26 [IepBast moMo1Ib PU KPOBOTEUEHUAX

Abixanue
27 3unauenue apixanus. CTpOCHUE AbIXaTeNbHON CUCTEMBI. JlpIXaTenbHbIe MMyTH, UX CTPOCHHE, (DYHKIIUH,

3abosieBanus, mpoduiakTuka. ['onocoodbpazoBanue




28

Jlerkue, ctpoenue, GyHKIUU. JIerouHOE U TKAHEBOE JIBIXaHUE

29 Mexanun3m Baoxa u Bblioxa. Perynsanus aeixanus. OxpaHa BO3AyIIHOM cpenbl. BnusiHue 3arpsisHeHus
OKpyXxarolie cpeasl B Bosoroackoit odbnactu Ha 310poBbe uenoBeka. JI.p. Nel5 Mzmepenue o6xBaTa rpyaHOM
KJIETKU B COCTOSIHUM BJI0XA U BbIJOXA

30 @OYHKIMOHATIbHbIE BOBMOKHOCTH JIbIXaTEIbHOM CUCTEMBI KaK I10Ka3aTesb 30pOBbsl. bojie3HU U TpaBMBbI OpraHoB
JBIXaHUS: X MPOQHIAKTHKA, TepBas moMoinb. [Ipuemsr peannmaruu JI.p.Nel6 dyHkunoHansHbIe TIPOOBI €
3aJIep’)KKON JIbIXaHMsI Ha BJIOXE U BBIJJOXE

IInmeBapenue

31 3HaueHue nuieBapenus. [Iumespie TPOAYKThI U MUTATENbHbIE BEUIECTBA, X POJIb B 0OMEHE BELIECTB

32 Crpoenue u GyHKIMU MULIEeBapUTeIbHON cucTeMsl. [TnimeBapenue B potoBoit moioctu. JI.P.Nel7. JlelictBue
(hepMeHTOB CiTtoHBI Ha Kpaxmas. CaMOHaOI0ICHHS: OTIPE/IeTICHHUE MTOJI0KEHUSI CITFIOHHBIX JKeJIe3, IBHKEHUE
TOPTaHU MPH TIOTAHUH

33 [TumeBapenue B xemyIKe U ABEHAIIIATUTIEPCTHOM KUITKe. JleficTBrEe ()epMEHTOB CITFOHBI U JKEITyI0YHOTO COKa.

34 DyYHKIIMY TOJICTOM U TOHKOM KUIIKU. BecacbiBanue. Posib neueHn. ANneHauiuT.

35 Perynsauus nesarenpHOCTH NUILIEBAPUTEIBHON CUCTEMBI.

36 ['uruena opranos nuimeBapenus. [IpemynpexaeHue xemy109HO-KHIIISUHbIX 3a001eBanuii. JJoBpadeOHas ToMoIb
IIPU OTPABIICHUAX

OO0MeH BelecTB M YIHEPTUU

37 OOMeH BelecTB U SHEPTUH — CBOMCTBO JKMUBBIX CyIecTB. [ImacTuyeckuii u sHepreTudeckuii oomen. OoMeH
0€eNKOB, )KUPOB, YIIEBOI0B, BOJbI, MUHEPAIBHBIX COJIEH

38 ButamuHbl 1 UX posib B OPraHu3Me 4esloBeKa

39 DHeproTparsl 4eaoBeKa U nuiieBoil paunoH. Hopmel u pexxum nuranus. JL.p.Nel8
YcTaHoBIEHHE 3aBUCHMOCTH MEX/Ty HArPY3KOHM U YPOBHEM SHEPreTHUYeCKOro oOMeHa 1o pe3ylibTaTaM
(YHKIIMOHATBEHOU MPOOKI € 3aIePKKON TBIXaHMUSL.

40 O6o6maromuit ypok no remam: «lIuieBapurensHas cucremay, «O06MeH BeriecTB ¥ sHeprun» JI.p.Nel9
CocraBieHHEe NUILEBBIX PALIMOHOB B 3aBUCUMOCTHU OT DHEPrOTpaT.

IToxposHeie opransl. Temnoperyasinus. Boigenenune

41 HapyxHble mokpoBsI Tena yenoBeka. CTpoeHne U GyHKIUH KOxKu. [Ipou3BOTHBIE KOXKHU.
JI.P. Ne20 CamonabmtoieHue: paccMaTpUBaHUE MO IO MOBEPXHOCTU KUCTH.

42 VX071 3a KoxKel, HOTTSIMH ¥ Bojlocamu. [ urnena oaexasl 1 o0yBu. bonesnu koxu. JI.p.Ne21 Onpenenenue tuna

KOXH C IOMOIIBI0 OYMakKHOU caneTk.




JL.p.Ne22 OmnpenienieHrie COBMECTUMOCTH IIIAMITYHSI C OCOOCHHOCTSIMU MECTHOM BO/IBI.

43 Tepmoperynsus opranuzma. 3akanuBanue. [lepas moMoIib Ipu 0kKorax, 00MOPOXKEHUSX, O0IIEM OXJIAXKICHUH,
TEIUIOBOM M COJIHEYHOM yziapax

44 Brigenenue u ero 3HavueHue, CTpOCHUE, PYHKIIUU. 3a00I€BaHUS BBIICIUTEIIFHON CHCTEMBI, UX TIPEIyNPEKICHUE

HepBHas cucrema 4ejioBeka

45 3HavyeHNe HEPBHOU CUCTEMBI. MO3T 1 TICUXHKA

46 Crpoenue HepBHOM crcTeMbl. CHMHHON MO3T — CTPOEHHE U (PYHKIIUU.

47 Ctpoenue rojgoBHOT0 Mo3ra. @yHKIMU MPOA0JITOBATOr0, CPEAHETO MO3ra, MOcTa U Mo3xedka. JI.p. No23
[TanprieHoCcOBast mpo6a ¥ 0COOEHHOCTH IBMXKEHHH, CBA3AHBIX C PYHKIIMSIMU MO3KE€UYKa U CPETHETO MO3Ta.
JL.p. Ne24 Pedriekchl mpogoaroBaToro M CPEeIHEro MO3Tra

48 DYHKIIUY TIEPETHETO MO3Ta, MPOMEKYTOYHOTO U KOPHI OOJTBIINX MOTYIIApUA

49 ComaTuieckuii 1 aBTOHOMHBIN (BereTaTuBHbIN) oTaenbl HepBHOM cucteMbl JI.p.Ne25 IlITpuxoBoe pazapaxkeHue
KOKH — TECT, ONPEACIAIOIINN N3MEHEHNE TOHYCA CUMITATUYECKON U MApAaCUMITATUYECKON CUCTEMbI aBTOHOMHOM
HEPBHOU CHCTEMBI IIPH pa3/IpakKCHUU.

Anajm3zatopbl. Opranbl 4yBCTB

50 AHaM3aToOphl M OPraHbl YyBCTB, UX 3HaUYeHUE. JI.p.26 ONbIThI, BHISABISIONINE WILTIO3UH, CBI3aHHBIE C
OMHOKYIIIPHBIM 3PEHUEM, 3pUTEIIbHBIC, CTYXOBbIE, TAKTUIILHBIEC UILTIO3UH

51 3pUTenbHBIN aHAIM3aTop, CTpoeHue, GyHKIMU, 3HadYeHue. JI.p. No27 OOHapykeHue CIenoro msiTHa

52 l'uruena 3penus. [Ipenynpexaenue riaa3ueix 00JIe3HEH, TpaBM riasa.

53 CrnyxoBoii aHanu3arop. 3HadeHue, cTpoeHue, QyHkuuu. ['uruena oprana ciyxa.
JL.p.Ne28 Omnpenenenue oCTpOTHI CiryXa

54 Opransl paBHOBECHS, KOKHO-MBIIIIEYHON YyBCTBUTEIHHOCTH, 0OOHSHUS, BKYCa, MX aHATH3aTOPBL
B3aunmojelicTBre aHanu3aTopoB.

Bbicmiasi HepBHas AesTeJbHOCTh. [loBenenue. Ilcuxuka.

55 Bxutag oTedecTBeHHBIX YUEHBIX B pa3pabOTKy YUE€HHSI O BBICIICH HEpBHOM AeaTeabHOCTU. bedycnoBHbIe 1
YCIOBHBIE peQIICKChI, TOPMOKEHUE

56 Bpoxnéunsie u npruoOperénnbie mporpammbl oBeaeHus JI.p.Ne29 BripaboTka HaBbIKa 3epKaTbHOTO THChMa KaK
MIpUMeEp pPa3pyIlIeHUs CTAPOro U BBIPAOOTKA HOBOTO TUHAMHYECKOTO CTEPEOTHIIA

57 buonornueckue purmbl. COH ¥ CHOBHJICHHUS.

58 Oco0eHHOCTH BBICIIIEH HEPBHOM ACITETLHOCTH YEJIOBEKA: peUb M COSHAHUE, TPYA0BAs ICATEIHHOCTb.




Ilo3HaBaTeabHEIC IIPOUECCCHI.

59 Bous, smonnu, BHuManwue. Pazsutue HabmogarenbHOCTH U MbliuieHus. JI.p.Ne30 M3mepenue uncia konebaHmii
o0pa3a yce4€HHOM MUpaMuIbl B pa3IMUHBIX YCIOBHSIX.
7Kesie3bl BHyTPpEeHHEH ceKpenuH (AHI0KPUHHAs CUCTeMa) 3
60 JKenespl BHELTHEHN, BHYTPEHHEN U CMEIIaHHOM cexperru. CBONCTBAa FOPMOHOB.
61 OyHKIUH KeNE3 BHYTPEHHEN CEKPELUH
62 Oo6o06maromuii ypok «B3aumoieiicTBe HEpBHOW U TYMOPAIHHOHN PETyJISIIHI
NuauBuayajibHoe pa3BUTHE OPraHu3Ma 5
63 JKu3HeHHbIe TUKITBI OpraHn3MOB. Pa3MHOKEHHE TI0JI0BOE U Oectionioe. My)KcKasi M KEHCKast TIOJIOBbIE CHCTEMBI
64 Paspurtne 3aponpima u tona. bepeMeHHOCTh U po/ibl. 3aKOH MHIUBUIYaIHHOTO pa3BUTHS. BrimsHue
HApKOTCHHBIX BEII[ECTB HA Pa3BUTHE YEIIOBEKA.
65 HacnenctBennsie, BpokAEHHBIC, TIEPEIAIONTNAECS TTOJIOBBIM MTYTEM 3a00JI€BaHMs, UX TPO(PIITaKTHKA.
66 PazButne pedbénka nocine poxacHus. CTaHOBJICHHE TUYHOCTH. TeMIepaMeHT B XapakTep.
67 [ToBTOpHTENBHO-0000MIatONTHIT ypok. IToroBast KOHTpoJibHAs paboTa
68 AHanu3 KOHTPOJIBHOM paboThl. HTEpeCHl, CKITIOHHOCTH, CITIOCOOHOCTH. BBIOOD KHU3HEHHOTO MYTH.
[IpomexxkyTouHas aTTecTanys: AHAJM3 TeKyLIel ycrneBaeMoCTH
Bcero 3aron 68
9 knacc
BBenenue. buoJsiorusi B cucreme Hayk 2
1 buonorus xak Hayka. 1
2 MeToapl OMOJIOTHYECKUX UCCIEI0OBAHUNA. 3HaUeHE ONOIOTHH. 1
I'naBa 1. OcHOBBI HMTOJIOTHH — HAYKA 0 KJIETKe 10
3(1) [uTonorust — Hayka O KIIETKE. 1
4(2) Knerounas Teopusi. 1
5(3) XUMHUYECKUH COCTAB KIIETKH. 1
6(4) CTpoeHue KIeTKH. 1
7(5) OCoOGEeHHOCTH KJIETOYHOTO CTPOCHHUSI OPraHU3MOB. Bupychl. 1
8(6) JlaGopatopnasi padora Ne 1 «CtpoeHne KIeTOK». 1
9(7) OOMeH BelecTB U MPEBPAIIECHUs SJHEPTUH B KieTke. DOTOCHHTE3. 1
10(8) | Buocunres GenkoB. 1
11(9) Perynsiius npoieccoB KU3HEIEATETbHOCTH B KIETKE. 1




12(10) O06o61marommii ypok 1o riaBe «OCHOBBI IUTOJIOTHH — HAyKa O KIIETKEY. 1
I'naBa 2. Pa3MHoKeHHEe M MHAHMBHIYaIbHOE Pa3BHTHE (OHTOTeHe3) OPraHN3MOB 5
13(1) ®opmbl pa3MHOKEHUS Oprann3MoB. becronoe pasmMuoxenue. Muros. 1
14(2) [TonoBoe pazmuosxeHue. Meiio3s. 1
15(3) NunuBuayabHOE pa3BUTHE OpraHu3Ma (OHTOTCHE3). 1
16(4) Bnusiane (hakTopoB BHEIIHEH Cpeibl HA OHTOTEHES. 1
17(5) O06o0marommii ypok 1o riase «Pa3zMHOKEHUE Y MHAWBUIyaJIbHOE pa3BUTHE (OHTOI'CHES). 1
I'naBa 3. OCHOBBI reHETUKH 10
18(1) I'eHeTHKa Kak 0Tpacib OMOJIOTUYECKOM HAYKH. 1
19(2) Metobl HCCeI0BaHUs HACIEACTBEHHOCTH. DEHOTHIT U TEHOTHI. 1
20(3) 3aKOHOMEPHOCTH HACIICIOBAHHS. 1
21(4) Pemrenne rereTnyeckux 3aaad. 1
22(5) IIpakTnueckas padora Ne 1 «Penienne reHeTHUeCKUX 3a/1a4 Ha MOHOTHOPUIHOE CKPEIIUBAHUE. 1
23(6) XpoMOCOMHast TEOPHs HACEICTBEHHOCTH. | eHeTHKa T0J1a. 1
24(7) OcHoBHbI€ (OPMBI I3BMEHYUBOCTHU. | €HOTUITHYECKAst N3MEHYNBOCTb. 1
25(8) KomOnHaTHBHAS H3MEHYHUBOCTb. 1
26(9) deHoTUINYECKas K3MEHUIUBOCTE. JlabopaTopHasi padora Ne 2 «M3ydyenue GpeHOTHIOB pacTeHuid. 3yueHue 1
MOIU(DUKAITMOHHOW U3MEHYMBOCTH M TIOCTPOCHUE BapUAIIMOHHON KPUBOWY.
27(10) | Ooobmarwumii ypok 1o riaBe «OCHOBBI TEHETHKI. 1
I'naBa 4. 'eneTuka yejioBeka 3
28(1) MeTtop! U3y4eHHs HaclaeACTBEHHOCTH uenoBeka. [lpakTuueckas padora Ne 2 «CocTaBieHue pog0CIOBHBIXY. 1
29(2) I'eHOTHIT ¥ 3I0pPOBBE YETOBEKA. 1
30(3) O0o0marumii ypok 1o riase «[ eHeTHKa YeI0BEKay. 1
I'maBa 5. OcHOBBI ceJIeKIMU U OMOTEXHOJIOTUH 3
31(1) OCHOBBI CEJICKIIUH. 1
32(2) JIOCTIKEHHS. MUPOBOH 1 OTEYSCTBEHHOM CEIICKITHH. 1
33(3) buotexHoMOTHA: JOCTHIKEHUS 1 TIEPCTICKTUBBI Pa3BUTHSL. 1
I'n1aBa 6. JBOJIIOLMOHHOE YUeHHE 15
34(1) YyeHue 00 3BOIIOLUN OPTAHUYECKOTO MHPA. 1
35(2) OBomononHas teopus Y. /lapsuHa. 1
36(3) Bun. Kpurepuu Buna. 1
37(4) [TonmynsmoHHas CTPYKTYypa BUAA. 1
38(5) Bugoo6paszoBanue. 1
39(6) ®dopmbl BUJI000pa30BaHUsI. 1
40(7) O06o0meHne MaTepuasa 1o TeMam «Y4eHue 00 IBOJIOIMHU opraHnudeckoro Mmupa. Bua. Kputepun Buna. 1

Bunoob6pazoBaHuey.




41(8) Bbopb0a 3a cyiiecTBOBaHHE U €CTECTBEHHBINM OTOOP — JABMIKYIIIMECS CHJIbI SBOJIIOIIUH. 1
42(9) EcrectBenHbIit 0TOOD. 1
43(10) | AmamTanus Kak pe3yyibTaT €CTECTBEHHOTO 0TOOpA. 1
44(11) | B3aumomnpucnocoOIeHHOCTh BUJIOB KaK Pe3yJIbTaT JICHCTBUS €CTECTBEHHOIO 0TOOpA. 1
45(12) | JIaGopaTopHuas padora Ne 3 «3yueHue npucrocoOJICHHOCTH OPraHU3MOB K Cpezie OOUTaHUs. 1
46(13) | Ypoxk cemunap «CoBpeMeHHbIC TIPOOJIEMbBI TEOPHUHU IBOJTIOIIHI. 1
47(14) | Ypoxk cemunap «CoBpeMeHHbIC IPOOJIEMbI TEOPUH IBOJIOIMH. DBoooHHas Teopust JK.b. Jlamapkay. 1
48(15) O0001IeHNe MaTepUaJIa 110 TJ1aBe «IBOJIOIMOHHOE YICHHE. 1
I'naBa 7. Bo3HMKHOBeHHe M pa3BUTHe KU3HU Ha 3eMiie 4
49(1) B3rusibel, rHNOTE3BI M TEOPUU O TPOUCXOKICHUH KU3HMU. 1
50(2) OpraHuyecKuii MUp Kak pe3yabTaT dBOJIOIHH. 1
51(3) WcTopust pa3BUTHS OPraHUYECKOTO MUPA. 1
52(4) Ypok-cemunap «I[IporcxoxaeHne U PasBUTHE KU3HH HA 3eMIIe. 1
I'naBa 8. B3auMocBsi3u OpraHu3MoB U OKPY:KAIOIIEeH cpeabl 16
53(1) DxoJiorus kak Hayka. Jlabopatopnasi padora Ne 4 «M3yuenne mpucnocoOaeHN OpraHu3MOB K OTIpeIeIEHHO M 1
cpene oouTaHus (Ha KOHKPETHBIX IPHUMEPAX)».
54(2) Brustaue axonorndeckux pakTopoB Ha opranu3Mel. JIabopaTtopHasi padora Ne 5 «CtpoeHue pacTeHU B CBSI3H C 1
YCIIOBHSIMHU JKU3HI.
55(3) Dxosornueckas Humia. JlabopaTtopHas padora Ne 6 «Onucanue SKOJIOTHIECKON HUIIIA OPTraHU3May. 1
56(4) CrpykTypa nomyssuuid. THUITBI B3aUMOISHCTBUS TOMYJISAINNA pa3HbIX BUAOB. [IpakTuuyeckas padora Ne 3 1
«BpIsBIICHNE THUTTOB B3aMMOICHCTBHS TIOIYJISIIIMIA PA3HBIX BUIOB B KOHKPETHOM 3KOCHUCTEME).
57(5) DKocUCTeMHas OpraHu3aus npupoibl. KoMmoneHTs! 3kocucteM. CTPYKTypa SKOCHCTEM. 1
58(6) [Totok »sHepruu u numiessie nenu. [lpakTudyeckasi padora Ne 4 «CocTaBieHHE CXeM IMepeadn BEIIECTB U 1
SHepruM (LETIeH MTUTAHUA)».
59-60 UckyccTBennsie sxocuctemsl. JIabopatopHasi padora Ne 7 «BrisiBeHre NMUIIEBBIX LIE€TIeH B HICKYCCTBEHHOM 1
(7-8) 9KOCHUCTEME Ha IPUMEPE aKBAPUYMa.
DKoJIOTUYECKHE TIPOOIIEMbI COBPEMEHHOCTH. 1
61-62 HroroBasi kondepeHuns «B3auMoCBsI31 OPraHU3MOB U OKPYKAIOIICH Cpeb». 3aliTa SKOJOTHYECKOTO 1
(9-10) | npoexkra.
O06o0maronmii ypok o riase 8 «B3anMoCBsI31 OpraHu3MOB U OKpYXKaromeil cpesibly. 1
63-64 IToBTOpenue no rinase «OCHOBBI IUTOJIOTUU — HAYKH O KJIETKE». 1
(11-12) | IoBTopenue 1o riaBe «OCHOBBI TCHETHKN 1
65(13) | [ToBropenue 1o raaBe «Pa3MHOKEHHE M MHIMBHYAIbHOE Pa3BUTHE OPIaHU3MOB). 1
66(14) | Oxckypensi «McTopus pa3BUTHS KU3HH Ha 3emiie» (ocemeHne OHOIMoTeKn). 1
67-68 (15- | Ikckypenst «Ce30HHbIE U3MEHEHMSI B )KMBOW IIPUPOJIEN. 1
16) IIpome:xkyTounasi arrectanusi. KoutponbHas pabota 1




IIpumenenue odopynoBanus neHTpa «Touka pocTa) Ha ypoKkax OMOJIOTHH,
HA J1a00PAaTOPHBIX M MPAaKTUYECKUX padoTax B 5, 6, 7, 8, 9 kiaccax

5 KJ1ace
OcHOBHBIE ~ BHJABI  JesTeNbHOCTH [Mcrionb3oBaHue
LleneBas yctanoBka  [Koi-Bo
Ne n/m Tema Conepxanue ypoxa ACOB 0Oyyaroluxcsi Ha ypoKe/BHEYpOUHOM [000pyJOBaHHE
BaHSATUN
1 . buosorust — Hayka o KkuBoM Mupe (8 1)

1 [(Mertonsl u3yuenus |Mcnosip3oBanue OOBICHATD 1 'YMenne pabotath ¢ 1a60paTopHbIM  [MHUKpPOCKOTT
PKUBBIX OPTaHNU3MOB: [yBEIMYUTEIIbHBIX Ha3HauYeHUE 000py/I0BaHNEM, YBEIUUNUTEIbHBIMUA  |CBETOBOM,
HaOJI0IeHHE, pruOopoB [YBEJIMYUTEIBHBIX npubopamu. M3yuats ycTpoiicTBO 1udpoBoi
n3MepeHue, MpH U3y4eHUH 0OBEKTOB [IpUOOPOB. MUKPOCKOTIa U COOJIIO/IaTh TIpaBHiia
PKCIEPUMEHT. PKUBOM MPUPOIBI. Paznuyath pyunyio u pPaboThl ¢ MUKPOCKOTIOM.

JlaGoparopHas YBenuuuTenbHbIE [ITATUBHYIO JIYIIbI, CpaBHUBATH YBEJTUUYECHUE JTYIIBI U
pabota Ne 1 MPUOOPHI: 3HATH BEJIMYHUHY ITOJY- MUKPOCKOTIA.
«3yuenue ITyTIBI py4dHas, YaeMoro ¢ ux [TosyuaTh HaBBIKM PabOTHI C MUKPO-
yCTpoiicTBa [ITATUBHASL, MUKPOCKOIL |[[TOMOIIIbIO CKOIIOM TP U3Y4YE€HUHU TOTOBBIX
yBenuuuTenbHbIX  |P. ['yk, YBEJIMUECHUSI. MUKpOIIpENapaToB.
MPUOOPOB» A. BaH JleBenryk. Yactu CoOmroaTh IpaBuia paboThl B
MUKpocKora. Mukpo- KaOMHeTe, 0OpaleHUs C
npenapar. [IpaBuna pa- 1abopaTopHBIM 000PYAOBAHHEM
OOTBHI C MUKPOCKOIIOM.

2 [Knerounoe CTpoeHHE KIIETKH. BrisBisATE YacTu 1 'YMeHnue pabotath ¢ 1a60paToOpHBIM Muxkpockomn
CTpPOEHHUE Tkanu KJIETKH Ha PUCYHKaX 000pyIOBaHUEM, YBEITUUUTEIbHBIMUA  [IH(POBOIA,
OpraHu3MOB. KnerouyHoe ctpoeHne  [yueOHMKa, npubopamu. Habmogats yactu u MUKpOTpenaparhbl
Mmuoroo6pasue PKHUBBIX OPraHU3MOB. XapaKTEPU30BaTh UX OpraHoOUbl KJIETKU Ha TOTOBBIX

KJIETOK. MeTo bl
M3yUYEHUs KUBBIX
OpraHU3MOB:
HaOJII0ICHHE,

U3MEpEHUE,

Knerka. YacTu KIeTKH U
MX Ha3HA4YCHHE.
TTonsTre 0 TKaHU.
Txanu

PKUBOTHBIX U PACTCHUM.

3HAuUCHUE.
CpaBHUBATH
PKUBOTHYIO U
[PACTUTEIBHYIO
KJIETKH, HAXOAUTh

MUKpOIIpCriapaTax noJ MaJbIM U
0OJIBIINM YBCIMYCHUECM MUKPOCKOIIA
1 OIIUChIBATh HX.

PaznugaTh OTACIbHEIE KJICTKH,

BXOJAIINUEC




DKCIIEPUMCHT
JlaGopaTopHas
pabota Ne 2
«3HAKOMCTBO C
KIICTKaMHU
pacTeHun»

Wx ¢pyHKumu.

YEepPTHI KX CXOJICTBA U
[pa3Inyusi.

Pa3nmuyuaTh TKaHH
PKMBOTHBIX U
[pacTeHui

Ha PUCYHKaX
yaeOHUKa,
XapaKTEPU30BaTh

X CTPOCHHUE,
0OBICHATEL UX

B COCTaB TKaHHU.
06001aTh U PUKCHPOBATH
pe3yabTaThl HAOIIOICHUH, JIENIaTh
BBIBO/IBI.

Cobuto1aTh paBuiia padoThl B
KaOuHeTe OMoJIoTHH, OOpaIeHHs C
1abopaTopHBIM 000PYAOBaHUEM

(byHKIMH.
3 |Ocobennoctu XUMHYIEeCKHiIT COCTaB [Pa3mmyJaTh HaGmronaTh J€MOHCTPAIIMIO OTIBITOB
XUMHYECKOTO KIeTKU. XUMHUYSCKUE HEOPraHWUYeCKHe 1 YAUTENIeM, aHAJTM3UPOBATh UX
cocraBa BEIIeCTBA OpraHuYeCcKue PE3YNIbTATHI, IETATh BHIBOIBI.

HEOpraHUYeCcKue u
Opranuueckue
BEIECTBA

, UX pOJIb B
Oopranusme

YKHBBIX OPraHU3MOB!:

kinetku. Heopranuueckue
BEIECTBA KIETKH,

WX 3HAUYEHUE TSl KJIETKU
1 OpraHusma.
Opranuyeckue BelecTBa
KJICTKH, UX 3HAYCHUE 151
PKU3HU OpraHu3Ma u
KJICTKU

BEILECTBA KIIETKH,
MUHEPATHLHBIC CO-
UM, OOBACHATE HX
3HAYCHHE IS
OpraHu3Ma.

AHaATM3UPOBATH MTPEIICTABIICHHYIO Ha
pUCYHKaX ydeOHHMKA HH(OPMAITHIO O
pe3yibTaTax OmbITa, padoTas B mape
'YMeHne paboTath ¢ 1a60paTOPHBIM
000pyTI0BaHHEM

2 . MHOTOOOpAa3ue >XUBbIX Opranu3MoB (11 )

bakrepun. MHoro-
4 |oOpa3ue OakTepuii

bakrepuu: cTpoeHue U
PKU3HEACATEIIBHOCTb.
bakrepun — NIpUMUTHUB-
HbIC OJHOKJIIETOYHBIE OP-
ranu3mbl. CTpoeHHe 6ak-
repuii. PasmHoXeHnE
OakTepuil JeIeHUEeM
KJIETKU HaaBoe. bakre-
[PUU KaK camasi JpEeBHsA

XapakTepu3oBaTh
0COOEHHOCTH CTpoe-
HUsl OaKTepuil.

OnuceIBaTh pa3HOOOpa3HbIe (POPMEI
OaKkTepUaTbHBIX KIIETOK Ha PUCYHKE
yueOHUKa.

Pa3nnyarth MOHATHUS: «aBTOTPOQEI»,
«reTepOTPOdBI», «IIPOKAPUOTHIY,
KQYKapHUOThI». XapaKTepH30BaTh
MPOLIECCHI JKU3HEIESTEIEHOCTH
0aKkTepuH Kak MPOKapHoOT.
CpaBHUBATh ¥ OLICHUBATH POJIb

PaccmarpuBanue
OakTepuii

Ha TOTOBBIX
MUKpOIIpenapaTax ¢
MCTIOJIb30BaHUEM

11 (poBOTO
MHUKPOCKOTIA.
JJIEKTPOHHbBIE
TaOIUIIBI U IJIAKATEI.




rpyIina OpraHu3MoB.
[Ipoueccel )xu3Heaes-
TEJIbHOCTU OAaKTEepuil.
[TonsiTHe 00 aBTOTpOdax
U retepoTpodax, mpoxa-
pUOTaxX ¥ 3yKapruoTax

Oaktepuii-aBTOTpO (OB 1 OaKTEpUii-
rerepoTpooB B pUpoae YMeHue
paboTaTh C 1a00paTOPHBIM
000pyI0BaHNEM, YBETUUUTEIbHBIMA
npuOopaMH.

Pacrenus. Pacrenus. XapakTepHu3oBaTh Pa3nnuare yacTu BETKOBOTO OOHapyxeHue
MHuoroo0Opasue [Ipencrasnenue o TJIaBHBIE IPU3HAKH pacTeHMs Ha pUCYHKe yueOHUKa, XJI0pOIIacTOB B
[pacTeHUH. (dbnope. OTAUYUTENIBHOE |[PACTEHUM. BBIJIBUTATh KJIETKaX pacTeHUHU
3HaueHue pacTeHUui [CBOMCTBO pacTEHUM. MPENOoJIOKEHNUS 00 NX QYHKIHSIX. C UCITOJIb30BAaHUEM
B IpupoJie U Ku3HU [Xiopoduiul. 3HayeHHe CpaBHMBATh IBETKOBBIE U 111 (HpPOBOTO
yeoBeKa (dboTOCuHTE3A. rOJIOCEMEHHBIE paCTeHHS, MUKpPOCKOTIA.

CpaBHEHUE KIETOK XapaKTepU30BaTh UX DJIEKTPOHHBIE

[pacTeHuit u CXOJCTBO M pa3inyusl. TaOJIUIBI

OaxTepuii. Jlenenue XapakTepru30BaTh MXU, HAIOPOTHUKH, (U TIJIAKATHI.

[apCcTBa PaCTCHUM Ha XBOILY, IUTAYHBI KaK CIIOPOBBIE

TPYIIIbI: BOJOPOCIIH, pacTeHHus, ONPEAEIATh TEPMUH

[(BETKOBBIE «cropay.

(TOKPBITOCEMEHHBIE), BBIABIISITE HA pUCYHKE ydeOHUKA

TOJIOCEMEHHBIE, MXH, pa3auyunsa MeXIy paCTCHUSIMH Pa3HbIX

IUIaYHBI, XBOILH, CUCTEMAaTHYECKUX IPYIIII.

aIIOPOTHUKH. ConocTaBiATh CBOMCTBA

CrpoeHue pacTeHui. pacTUTEeNbHON U OaKTepuaIbHOM

Kopenb u nooer. KJIETOK, JIeJ1aTh

CrnoeBulilie BOIOPOCIEH. BBIBO/JIBI.

OcHOBHBIE pa3INYMsL XapakTepru30BaTh 3HaUE€HUE PACTEHUI

OKPBITO- pa3HBIX CUCTEMATUYECKUX IPYII B

CEMEHHBIX U YKU3HU YelloBeKa. Y MeHue paboTarth ¢

TOJIOCEMEHHBIX 1a00paTOPHBIM 00OPYIOBaHUEM,

pacteHuid. Poib YBEITUYUTEIbHBIMUA IPUOOpaMHU.

[(BETKOBBIX PACTEHUH B

PKU3HU YEJIOBEKA
DKuBoTHBIE. DKuBoTHBIE PacriozHaBath XapakTepru30BaTh IPOCTENIINX 10 ['0TOBUTH
Crpoenue [IpencraBnenue o payHe. |0 JHOKICTOUHBIX U pHCYHKaM y4eOHMKa, OTIUCHIBATh UX  [MUKpOIIpernapar




YKUBOTHBIX. OcobenHoctu MHOTOKJICTOYHBIX pa3inure, Ha3bIBaTh YaCTH UX Tea.  [KYIBTYpPhI
MHuoroo0pasue PKUBOTHBIX. PKUBOTHBIX Ha CpaBHUBATH CTpOEHHE Tela aMEOBI ¢ [ame0.
PKUBOTHBIX, UX POJIb (OTHOKJIETOYHBIE U [PUCYHKAX KJIETKOW DYKapuoT, AeaTh BEIBOABL.  (OOHapyxeHue
B MHOTOKJICTOYHBIE yaeOHUKA. HaspiBaTh MHOTOKJIETOYHBIX 0JTHOKJICTOYHBIX
[PUPOJIC U )KU3HU  [OpraHu3Msbl. Poiib YKUBOTHBIX, N300paXEHHBIX HA PKUBOTHBIX
JeIIoBEKa PKUBOTHBIX B IPUPOJC U [PUCYHKE (mpocTelnux) B
PKI3HU YETIOBEKA. yaeOHUKa. BOJIHOM cpefie ¢
3aBUCHMOCTD OT Paznnuarh 0€CrI03BOHOYHBIX U MCTI0JIb30BaHUEM
OKpYKato- MMO3BOHOYHBIX JKUBOTHBIX. TU(POBOTO
el cpeasl OOBACHATH POJIb KUBOTHBIX B )KU3HU |[MHUKPOCKOIIA.
JEJIOBEKA U B TIPUPOJIE. DJIEKTPOHHBIE
XapakTepu3oBaTh (PAKTOPBI HEKUBOU  [TAOJIHIIBI
MIPHUPOJIbI, OKA3BIBAIOIINE BIMSIHAE HA |1 IIJIAKaTHI.
YKU3HEICATSIIEHOCTD JKUBOTHBIX
YMeHne paboTath ¢ 1a0OpaTOPHBIM
000py/I0BaHNEM, YBETUUYUTEIHHBIMU
MpUOOpaMHU.
«HaOmronenue 3a JlaGopaTopHas pabota  [['OTOBUTH HaGnronats 3a JBMIKEHHEM JKMBOTHBIX, || OTOBUTH
MepeIBUKEHUEM Ne 3 MUKpoIpenapar OTMEYaTh CKOPOCTh W HANIPABJICHHE  |[MHUKpOIpenapaT
PKHUBOTHBIX)» «Habnronenue 3a[KyJIbTYpbl HHPY30pHil. NBUKEHUS, CPABHUBATH MEepeABHKECHHE KYIbTYPBI
MepeIBHKEHUEM 3y4yaTh KUBbIE BYX-TPEX 0COOEH. H(Dy30pUd.
PKUBOTHBIX) OpraHu3Mbl M0]1 dopmynupoBaTh BbIBOJ O 3HaueHUH  [MI3ydars xuBbIC
MUKPOCKOTIOM TIPH TIBUKEHUS IS )KUBOTHBIX. OpraHu3MBI 101
MaJiOM yYBETUYEHUU. DuKCUPOBATH PE3YIbTATHI MUKpPOCKOTIOM
HAOIIOICHUI B TETPAIHU. [pU MaJioM
CobmoaTh mpaBuiia paboThI B YBEJIUYCHUH.
KabuHeTe, 0OpalleHus ¢ HaGronath
1abopaTopHBIM 3a TBUKEHUEM
000pyIOBaHUEM. PKUBOTHBIX,
YMeHue paboTaTh ¢ 1a00paTOpHBIM
000py/I0BaHNEM, YBEITHUUTEIHHBIMU
nprubopamH.




OTMEYaTh CKOPOCTh U
HalpaBJICHUE
NIBYDKEHUS,
CpaBHUBATh
DJIEKTPOHHBIE
TAOJIHUIIBI U IJTAKATHI.

Muoroo6pasue
rpu0OB, UX POJIb B
MPUPOJIEC U )KU3HU
JeI0BEeKa.

MHuoroo6pasue u
3Ha4YE€HHE TPUOOB.
CtpoeHue NUIAImOYHbIX
rpuboB. [InecHeBbie
rpuObl, UX
HCITI0JTb30BaHUE B
3IPaBOOXPAaHECHUHT
(aHTHOMOTHK
MTCHUIIMILIINH ).
OHOKIIETOUHBIE TPUOBI
— Ipoxokh. Mx
HCII0JIb30BAaHUE B
xJ1e00TIeUeHUH U
MUBOBAPECHUU.
Cpeno0OHbIE U
SIIOBUTHIE TPUOBI.
[IpaBuna cbopa u
yrotpeOiaeHus rpuOoB
B TTUIILY.
[TapazuTuueckue
rpu6bl1. Postb rpuooB B
PUPOJIE U KU3HU

4CJI0BCKaA

XapakTepu3oBaTh
CTPOCHHEC NIJIATIOYHBIX
rpuOOB.

[Tonpa3nensars NUIAIOYHbIE TPUOBI
Ha TUTACTUHYATHIC U TpyOJaThIe.
OnuUCKIBaTh CTPOCHUE TUICCHEBBIX
rpuOOB MO PUCYHKY yueOHUKA.
OOBACHATD TEPMUHBI
«QHTUOMOTHK» U «TICHUIIAILIHH.
Pacrio3naBath che00OHBIE U
SIITOBUTHIE TPUOBI HA TAOJIUIIAX U
pPUCYHKax yyeOHHKa.
'Y4acTBOBAaTh B COBMECTHOM
00CYXICHUH TIPaBUiI cOopa u
MCITOJIb30BaHUS TPHOOB.
OOBACHATH 3HAYCHHUE TPHOOB 115

UCJIOBCKA 1 JJIsI TPUPOJbL

['0TOBUTH
MUKpoTpenapar
KYJIBTYPBI IPOAIKEH.
M3y4dath nieCHEBbIE
rpuObI 110]
MUKPOCKOTIOM TIPH
MajoM yBEJMYEHHH Ha
rOTOBBIX T\
MUKpOTIpenaparax.
DJICKTPOHHBIE
TaOJIMILIbI U TUTAKATHI.

3 . XKuznb opranu3moB Ha Tutanere 3emis (7 1)




9 |Bnusnue JKOJIOTUYECKHE Pasnuuare mOHATHA: 1 3yuuts  peiictBue  pasznuuHbX [Lludposas
SKOJIOT'MYCCKUX (axropsr cpenel. «IKOJIOTUYECKU I (pakTOpOB Cpeibl (CBET, BIAXKHOCTB, maboparopust o
(bakTopoB Ha Yenous,  BIMSIONME \haxropy, — «pakTop TeMIIepaTypa)  Ha  OPraHU3MBL, \3k0IOTHH (marymk
OpraHu3Mbl Ha JKUSHb OPTaHUSMOB |y oyenpoii  mipupoBI», IPUBOZIUTL MPUMCPBI COOCTBEHHBIX | cpernennocty,

B 1PHPOZC, ~ bakTop AKUBOU HAOMONCHUA.  APTYMEHTHPOBATD ooy 1
OKOJIOTHYCCKUC NCATEIbHOCTD YE€JI0BEKA B IIPUPOJE
(haxTOpEL cpenpi. [ PP, . KaK aHTPOIIOT'€HHBIN (akTop TeMIICPATYPEI)
DaxTophI Hexupoii (AHTPOTIOTCHHLIH Brinmonxnenue madbopatopHoit
[IPUPOJIBI, daxropsr [paKTopy. paGoTHL.
PKUBOW  TIPHPOJABI W |[XapaKTepU30BaTh
QHTPOTIOTECHHBIC. NECTBHUE Pa3TUIHBIX
[Ipumepsl (dakTOpOB cpenbl Ha
OKOJIOTHYCCKHX OpraHu3MBl,
(baxTopoB [PUBOIUTH TIPUMEPHI
COOCTBEHHBIX
HaOJIFOICHUH.
6 kiacc
Ne i/t [leneBast yctanoBka  [KoJsiBo OCHOBHBIE BHABI JeITeNbHOCTH [cmoiib30BaHUe
Tema Conepxanue ypoka 4acoB 00y4Jaromuxcs Ha 000pynoBaHUE
YpOKE/BHEYPOUHOM 3aHATUU
1 . Hayka o pacteHusix — O0oTaHuka (4 1)

1 [Knerounoe Knerounoe crpoenne  |CtpoeHue 1 [TpuBOIUTH npuMepsl  [MHKpOCKoOII
CTPOCHHUC PACTEHUI. [pacTUTEIbHOMN O THOKJIETOYHBIX u  [uudpoBoi,
OpraHH3MOB. CsoiicTBa KJICTKH: KJIETOYHAs MHOTOKJIETOYHBIX pacrenmii.  [MHKPOTIpCIIapaThI
KeTku pacTeHHH.  pacTHTETbHOMH KIIETKH. CTEHKa, AP0, Paznnyath u Ha3bIBaTh

[[UTOIIIa3Ma, OpraHOU/IbI KIIETOK PACTCHHIA.
BaKyoOIlH,




[lonoBoe KreTka kak OCHOBHAsI  |[JIACTUBI. XapakTepu3oBaTh OCHOBHBIE
DA3MHOKEHHUE. CTPYKTypHas DKuznenesTenbHOCTh MIPOIECCHI JKU3HEIEATEIbHOCTU
PocT ¥ pa3BUTHE  |CIMHHIIA PACTCHHSL. KJICTKH. KICTKH.
OpraHI3MOB Jlenenue KJIETKU. O0o00mars 3HaHUA ©  JejaTh
Kilerka kak KuBas BBIBOJII O B3aWMOCBSI3M PabOThI
cucTeMa. BCEX YaCTel KIIETKHU.
OcoBEHHOCTH BrIsSBIIATH OTJINYUTEIILHBIC
pacTHTENBHOf MPU3HAKU PACTUTEILHON KIETKH
— YMeHue paboTtatb c
1ab0paToOpHBIM  000PYAOBAHUEM,
YBEITUYUTEIILHBIMUA TPUOOPAMU.
Krnerkn, Tkanm wu [[kaHu pactenuii. [[loHaTHE O TKaHH 1 Onpenensatb TNOHSATHE «TKaHb». |MHKpPOCKON
oprael pacteHmii. [[IOHATHE O  TKaHW [pacTeHWMIA. Buis XapakTepru3oBaTh  OCOOCHHOCTH |[UGPOBOH,
TCHUM. Buapt o I
OTnu4nTeNbHBIC pac e\,. ABL IrkaHeit:  OCHOBHas, CTpocHHUA U (l)in/(HI/II/I TKaHCH MHKpOIpEnapaTsl
npusHaks  xuBerx [TKAHEH: OCHOBHAA, |xnopmas, pacTEHUH. CTaHABIIUBATH
[MOKPOBHAs, B3alMOCBSI3b CTpOECHUS u
OpraHU3MOB POBOSIIAS, . .
[TPOBOISAIIAS, GbyHKIM TKaHEH.
MeXxaHu4ecKasl. "
MEeXaHUYeCKasl. OOBACHATD 3HAYCHUE TKAHEH B KH3-
[MpuunHbl  mosiBeHus || IPHIUHBI TIOSBICHUS HM PacTEHHS.
TKaHEH. TKaHCH. Pacrenue O0600maTe U CUCTEMATH3UPOBATh
O6o0wwenne H [KaK HEJIO0CTHBIN 3HAHUS 110 TEME, JIeNaTh BBIBOIEL.
CHUCTEMaTU3aIUsA KHBOU OpraHu3Mm, OTBeuaTh Ha UTOTOBBIE BOIPOCHI
3HaHWI 110 MaTepHaiam (COCTOSIIHI 3 TEMBI, BBIIIOJIHATD 33IaHUS
TEMBI «Hayxka 0 |[KIIETOK U TKaHEM.
pacTeHUsX —
OOTaHUKaY.
2 . Oprausl pactenuii (8 u)
Cems, ero ctpoenue [Cems  kak  oprad |[CTpOCHHE  CEMEHH: 1 OObsicHAT poib ceMsH B [PaGota
W 3HAUCHUE Pa3MHOKEHHUS KOXKYpa,  3apObIll, pUpoIe. XapakrepusoBatb  |«Ctpoenue
pacTeHuid.  3HayeHHe [PHIOCIEPM, GbyHKIIMM YacTei ceMeHHU. ceMern (acomm»
ceMsH B mnpupome u [cemanonu. Ctpoenue OnuceIBaTh CTPOCHUE 3aPOIBIIIA [udposas
PKU3HU YEeTIOBEKa 3apO/IbIIIa PACTEHUSI. pacTeHusl.
nmaGopaTopHst 1Mo
JlaGoparopnas pabota  |[/IBymonbHbIE 1 YcraHaBIMBaTh CXOJCTBO
HKOJIOTUU
Ne 1 OJHOZIOJIHBIC [IPOPOCTKA c 3apoJbIlIEM
aCTCHUS (maTumk
«CTpoeHne ceMeHn p : cemeHu. OnNuUChHIBaTh  CTaauU
OCBEILIEHHOCTH
bacom» [Ipopacranue cemsH. MpopacTaHus 5




[IpopocToxk,

ceMsIH. BBISIBIATD OTINYNUTEIIHLHBIC

BJIa>XHOCTH U

0COOEGHHOCTH  €ro MPU3HAKU CEMSH JABYJOJIbHBIX U TEeMIIePaTyphI).
CTPOEHHSL. 0JIHOJIOJIbHBIX PACTEHHM. JJIEKTPOHHBIE
Hcronn30BaTh TaOJIUIIBI U
WH(POPMALMOHHBIE PECYPCHI IS [L1aKaThL.
MOJTOTOBKU COOOIICHUSI O POJIK
CeMsIH B KH3HH YeJIOBEKa.
[IpoBoauTH HaOIIOAEHHUS,
(UKCHpPOBaTh WX PE3YNIbTAThI BO
BpEMsI BBITIOJTHEHHS JTA0OPATOPHOU
pabotel. CoOmromarh  mpaBuia
paboThl B KabuHeTe, oOpalleHus ¢
mabopaTopHbBIM  000PYAOBaHHEM
YMmenue paboTaTh c
1abopaTopHBIM  000PYJOBaHHUEM,
YBEJIMYUTEbHBIMU PHOOPAMHU.
YcnoBus 3HaueHUe BOJBI U Bo3ayxa (M3yduTs poJib XapakTepru3oBaTh pojb BoAbl U |PaboTa
MpOpAcTaHMs CEMAH | TPOPACTaHUS CeMsH. |3AMaCHBIX BO3/lyXa B IPOPAaCTaHUU CEMSH. |V caoBuUs
BanacHble  NUTaTelbHbIe [TATATEIBHBIX OOBACHATH 3HAYEHHE 3aMacHBIX [popacTanus
BemecTBa cemery. [BEUIECTB  CEMCHH. MUTATENbHBIX BELICCTB B | onmsiy.
TemneparypHble  yCIIOBUS Temneparypusie [POPACTAHHIH CEMH. 3HaueHUE BO/IBI
yCIOBUS OOBACHATD 3aBHUCHUMOCTh
rpopacTtanus ceMsiH. Poib MpopacTars HpopacTaHms CeMSIH or |4 BO3OyXa s
ceera.  CpoKM  MOCEBA |oopigy. TeMTepaTypHBIX YCIOBHIA. [POpaCTaHUS
CCMSTH Poib cBeTa. [IporHO3UpoOBaTh CPOKH IoceBa [CEMAH.
CCMSH OTACIIBHBIX KYJIBTYP. HI/IQ)pOBaﬂ
YMeHue paboTtarth ¢ maboparopust 1o
abopaTopHbIM 000PYIOBaHUEM, [PKOJIOTHU
YBEJIMYUTEIbHBIMU PUOOPAMH. (maTuamx
OCBEILIEHHOCTH,
BIQXKHOCTH U
TeMIepaTyphbl).
JJIEKTPOHHbBIE
Ta0IUIBI 1

IIJIaKaThI.




Kopens, ero
CTPOCHHE U
3HA4YCHHE

TUIIBI KOPHEBBIX CHUCTEM

[pacTeHMIA. Crpoenue
KOpPHS — 30HBI KOpHS:
KOHYC HapacTaHus,

BCAaCbIBAHUA, IIPOBCACHUA,

nenenus, pocra.  Poct
KOpHS, rE€OTPOIU3M.
BunonsmeHeHns:  KOpHEH.
3HaueHue KOpHei B
[pUpOJIE.

JlaGopaTopnast pabota
Ne 2

«CTpoeHHe KOpHs
MTPOPOCTKA»

M3yuuth
BHEILIHEE
BHYTPEHHEE
CTPOEHHUE KOPHS

Paznuuarh U omnpenensaTh THUIIBI
KOPHEBBIX CHCTEM Ha PHUCYHKaXx,
repOapHbIX AK3EMILISIPAX,
HaTypaJlbHbIX OOBEKTaX.

Ha3zbiBaTh yacTu KOpHS.

'Y craHaB/IMBaTh B3aMMOCBSI3b
CTpoeHusT M (QYHKUUN yacTei
KopHsI. OOBACHITH OCOOEHHOCTH
pocTa KODHS. [TpoBoUTH
HAOJIIOICHHS 32 U3MEHEHUSIMHA B

BEPXYIIEYHOM YacTH KOpPHS B
MepuoJ] pocra.

XapakTepru3oBaTh 3HAYCHUE
BUJION3MEHEHHBIX  KOpHEH Ui
PacTEHUN. IIpoBoauTh

HaOMIOeHUST U (PUKCHpPOBATh MX
pE3yIbTaThl BO BPEMsI BHITIOJTHCHUS
nmabopaTopHO paboTHI.
CoOmromaTh TpaBuia pabOThl B
KaOHHETE, oOpareHus C
mabopaTOPHBIM 000PYI0BAHUEM
YMmeHue paboTtarth c
1abopaTOPHBIM 000PYIOBAHUEM,

YBEJIMYUTEIbHBIMU PUOOPAMH.

Mukpockon
U(POBOIA,
MUKpOTIpenapaThbl
. DJIEKTPOHHBIE
TaOIHIIBI U
[1aKaThl.




Jluct, ero cTtpoeHue
1 3HAaUCHHUE

UIucr, ero crpoenue u
3HAUEHUE

Bremnee cTpoeHHE JIMCTA.
BayrpenHnee CTPOECHHUE
micta. THIBI KUIKOBaHUS
ITUCTHEB.

CtpoeHne U  QYHKIHH
yCTbUIl. 3Ha4YeHHE JIUCTa
ISt pacTeHus:
(oTOCHHTE3, HCHapeHHE,
razooOMeH. JIucromas, ero
[POJIb B KU3HU PACTEHHUSL.

M3yunuTs BHELIHEE
1 BHYTPEHHEE

CTPOCHHC JIUCTA.

Ornpenenarb 4YacTW JIUCTa  HA
repOapHbIX AK3EMIUIIPAX,
PUCYHKaX.

Paznuuath mpOCThIE U CIIOXKHBIC
JIACTBSL. XapakTepu3oBaTh
BHYTPEHHEE CTPOEHUE JIMCTA, €r0
YaCTH.

'Y cTaHaB/IMBaTh B3aMMOCBSI3b

CTpoeHus U (PyHKIUH IHcTA.
XapakTepru3oBaTb BHJIOM3MEHEHUS
JIMCTBEB PACTCHUU

YMmenue paboTaTh c

1ab0paTOpPHBIM  000pYIOBaHUEM,

Mukpockon
U(POBOIA,
MUKPOIPENapaThl
. Buyrpennee
CTPOCHHE JINCTA.
DJIEKTPOHHBIE
TaOIHUIBI 1
TaKaATHI.

Bunonzmenenus
YBEIIMYUTEIILHBIMU PUOOPAMH.
ITUCTHEB
Crebennb, ero (Cte0enb, ero ctpoeHue U |M3ydnth  BHEIIHEE OnuceiBaTh BHEIIHEE CTpOeHHE [MHKPOCKOI
CTpOEHHUE u 3Ha4CHHUC CTpOCHHE CTEOIS. cre0is,  NPUBOJUTH  TIPUMEPBI |udypoBOii,
3HaYECHHE Tunbl cTebIei. Pa3TUHBIX THIIOB CTEONIEH. MMKpPOITPENapaThl
Ha60paTopHaﬂ pa60Ta Ne 4 BHYTpeHHee HasrniBaTh BHyqueHHI/Ie qacTu «CTebens
«Brenixee CTPOCHUC | cTpoeHHME  CTEOJIS. COTe6M PACTCHHA H MX (QyHKIKH. 0JJTHOTOJBHEIX U
KOPHEBHIIIA, KIyOHS, |DyHkuun — cre6us. UDCIEIATE BHACHSMCHCHIT! TTBYIIOJIBHBIX
yKOBHIbD B TOMsMEHeHHY Ha/I36MHBIX u MOJI3EMHBIX 5
100eroB Ha pucyHkax, [PaCTCHHUID)
cTeOIs y doTtorpadusx, HATypalbHBIX |JJICKTPOHHbIC
Ha13€MHBIX U 00BEKTax. TaOIUIEI U
0136 MHBIX 3yyaTh W ONHCBHIBATH CTPOCHUE [[TAKATHI.
HOGEroB. M0JI3EMHBIX TIOOETOB, OTMEYaTh UX

pa3Iuyus.
dukcupoBath pe3yinbTaThl
MCCIIEIOBAHUIA. Cobmronath
npaBuiga paboTel B KaOHMHETe,
oOpamieHuss ¢ J1abOpaTOPHBIM

000pyI0OBaHEM

3 . OCHOBHBIC MTPOIIECCHI KUIHENEATSILHOCTH pacTeHuit (6 1)




PUPO/IC

MuHepanbHOE MuHepaibHOE TNUTaHHE |YCTaHABIUBATH OOBACHATH pPOJIb  KOPHEBBIX [{udpoast
NUTaHWE PACTEHMH |[PACTCHMH W 3HAYCHHC  |B3aMMOCBS3b BOJIOCKOB B MCXaHU3ME nmaGopaTopHst 1o
1 3HAYEHUE BOJIBI BOJBI [MIOYBEHHOTO [HOYBCHHOTO IMUTAHUA. YKOJIOTUH

Bona kak HEOOXOMUMOE | oo pacTeHwit OOGOCHOBBIBaThH POJIb HO‘-IBGVHHOI‘O (naTank

yCJIOBHE MUHEPAIBHOTO - yCIOBHIf NUTaHUS B )KU3HU PaCTEHUM. BITAKHOCTI,

(TTOYBEHHOI0) MUTAHMUSL. BHewI el CpeIp. CpaBHUBATh U pa3inyaTh COCTaB OCBEIIeHHOCTH)

3BneueHne pacTeHueM U3 U 3HAYCHUE OpraHuvyecKux U

[MOYBbl PACTBOPEHHBIX B MUHEpAJIbHBIX  yI0OpeHuil i

BOJI€ MUHEPAIbHBIX COJICH. pacTEHUN. Hcnons3oBaTth

DyHKIUA KOPHEBBIX MH(OPMALIMOHHBIE PECYPCHI  JUIf

BoJIOCKOB. Ilepemerenue MOITOTOBKH Ipe3eHTalnn

BOABI W MMHCEPAJIbHBIX MPOEKTa O MPHUCTIOCOOTICHHOCTH K

BEIIECTB 110  PAaCTCHUIO. BOJIE pacTeHui pa3HbIX

3HaYeHME MHHEPAJIBbHOTO 5KOJIOTUYECKHX IPYIII

(TTOYBEHHOTO0) MIATAHMUS.

Tunbr ynoOpeHuid u uX

[pOJIb B )KU3HU PACTEHUSI.

DKOJIOTUYECKHUE  TPYIIIbI

[pPaCTeHUH MO OTHOUIECHUIO

K BOJIE
Bosnymnoe BosgymHoe IUTaHWE [XapaKTepu30BaTh [TpuBoauTH ipUMeEpHl opranu3moB |[{udpposas
[MUTaHUE pacTeHnii — (OTOCHUHTE3 |yCIOBUS, — aBTOTpodOB U reTepoTpodoB, JTadboparopus mno
[pacTeHU — YcioBus oOpa3oBaHHs |[HEOOXOAUMBIE IS HaXOJWTh Pa3iIu4us B UX NUTAHUU. PKOJIOTUHU (IATUHK
dboToCHHTE3 OpraHMYECKUX BEIIECTB B [BO3AYIIHOTO O6G0CHOBBIBaTh KOCMUYECKYIO POJIb [YTIICKUCIIOTO ra3a

[PACTCHMH. 3en€Hble [MUTAHUS PACTCHUM. 3enEHBIX pacTeHud. lcrnonabp30Bath W KHUCIOpOaa)

pacTeHust — aBTOTPOQBI. |[OOBACHATH  POJIb UH(POPMALIMOHHBIE PECYpPChl I

["eTepoTpodbl KaK [3€JIEHBIX JINCTHEB B MOJrOTOBKM COOOLIEHUS O pOJIU

noTpeduTeNnn TOTOBBIX |(POTOCHHTE3E. ¢oTocuHTe3a Ha Halell MJaHeTe

OpraHMYECKUX  BELIECTB. BrInosHATE HaOJIroIeHUS u

3HaueHue QoTocuHTE3a B U3MEpEHUS




11 [dpixanune u oOMmeH Jlpixanue U oOmeH [XapaKTepu3oBaThb 1 Bocnuranue OepeKHOT0 [{udposas

BEILECTB Y PACTEHUN [BEIIECTB y pacTeHui Poib  [CyIIHOCTH OTHOLIECHHUS K CBOEMY nmaGopaTopHst 1o
NBIXaHUS B )KH3HU pouecca JIbIXaHus 3710pOBbIO, IPUBUTHUE HKOJIOT MU
pactennii. CpaBHUTENbHAS |y pAaCTCHUIA. MHTEpeca K U3YUYEHUIO (maTumk
XapaKTepUCTHUKa 'Y cTaHaBIMBaTh peaMeTa. YTJIEKUCIIOTO
MPOLIECCOB  JbIXaHWUsi W [B3aUMOCBA3b BEINOIHATE ONBIT, HAOIIOAATH rasza Hu
(oTocuHTE3A. OG6men [TPOICCCOB pe3yJbTaThl W JeNaTh BBIBOJBI  [KUCIOPOJA)
BEIECTB B OpraHM3Me Kak [‘orxatii = 110 Pe3yNIbTAaTaM HCCIe0BaAHHS
K HE I dboTocuHTE3A,

MpU3HAK AKHU3HHU. 1IPOBOAITS =
CpaBHEHHUE.
B3anMoCBsI3b  MPOLIECCOB Onpenenars
NbIXaHUSI U POTOCHHTE3a HOHSITHE  «OBMEH
BELIECTB.
XapakTepu3oBaTh
0OMEH BEIIECTB KaK
BOKHBIM  MPHU3HAK
YKU3HU
4 . MuoroobOpasue u pa3BuTHEe pacTuTeapHoro mupa (10 1)

12 |Bomopocinu, ux OOmass xapaktepuctuka. [M3y4uTh CTpoeHHE 1 Briaensats u ONMCBHIBATh |MHUKPOCKOII
MHOT000pa3ue B CTpoeHue, pa3MHOXEHHE [ Pa3MHOKEHHE CYLICCTBCHHBIC NPHU3HAKK [ poBOH,
[PUPOJIE BOJIOPOCIIEHA. BOJIOPOCIIEH BOZIOPOCTEH.  XapaKTepu3oBaTh |\yxponpenapar

PasHoo6pasue [IaBHBIC  4YCPTHI, JeXKallue B | -

BOJIOPOCIIEH. Otpnensr: OCHOBE creTeMatii (OnHokIeTOYHAS
N BOJIOPOCIIEH.

3enéHele, KpacHhsle, PACLO3HABATE BOJOPOCTH  Ha BOJOPOCIH  —

byprie BOJIOPOCIIH. pHCYHKaX, TepOapHBIX MaTepuanax. XJIAMUJOMOHA/IA)

3HaueHHe BOJOPOCIEH B
npupoae. Mcnonp3zoBaHue
BOJIOPOCIIEN YETOBEKOM

CpaBHUBATH BOJIOPOCTH c
Ha3EMHBIMH pacTeHUsIMH 5
HAXOJWUTh O0IIIKE MPU3HAKH.
OOBACHATD IIPOLIECCHI
Pa3MHOXKEHHSI Y OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX BOJIOPOCTEH.
HMcnonn30BaTh

WH(OPMAIIMOHHBIE PECYPCHI IS
[10ITOTOBKH CoO00IICHUS 0
3HAUEHUU BOJIOPOCIICH B IPUPOIE




1 XKHU3HU YCJIIOBCKA

13 |Otnen MoOXOBU/IHBIE, M3yuuTh CTpOCHHE U CpaBHUBATH npejacraButenet  |Mukpockorn
MOXOBI/IIIHI)IG. XAPAKTCPHBIC YCPTHI pa3sMHOKEHNUE MXOB [PA3JINIHBIX rpymin paCTeHI/Iﬁ III/I(l)pOBOI‘/JI,
O61mas CTPOCHHUSI. OTJIeNIa, IeJIaTh BBIBOBI. MUKPOIPEIPATHL.
XAPaKTEPUCTHKA I Kiracepr: Iley€éHouHMKM U HaspiBaTh CylecTBEHHBIE
sHAYCHIC JlnucrocrebenbHbIE, ux [IPU3HAKU MXOB. (Charaym —

OTIIMYUTEIFHBIC YEepTHI. Pacnio3HaBaTe  TpeACTaBUTENCH |kjeTO4HOE
PasmuOXeHUE (Oecmonoe u MOXOBUIHBIX ~ HA  PHCYHKAX, |crpocHue)
M0JIOBOE) W pa3BUTHE repOapHBIX MarepHaax, KHBBIX
MOXOBH/IHBIX. 00BEKTaxX.
MOXOBUIHBIE Kak Boiienars [IpU3HAKU
CIIOPOBEIC pacTeHwusl. MPUHAIISKHOCTH MOXOBHIHBIX K
3HaYeHHEe MXOB B TIPHPOJIE BBICIITUM CITIOPOBBIM PACTECHUSIM.
1 )KM3HH 9EJIOBEKA. XapakTepHu30BaTh MPOLIECCHI
Pa3MHOKECHUS 17§ pa3BUTHS
JlaGopaTopnas pabota MOXOBUIHBIX, UX OCOOEHHOCTH.
Ne 6 'YcTaHaBnuBaTh B3alMOCBSI3b
«13y4yeHne BHELIHETO CTPOCHMA MXOB 1 nx
CTPOCHHS MOXOBHIHBIX BO3JICIICTBUS Ha cpely OOMTaHMUS.
. CpaBHUBAThH BHELIHEE CTPOCHUE
[pacTeHuiD» N
3enéHoro  Mxa  (KyKyHIKMHA
TTbHA) u oesoro Mxa
(carayma),  oTmedaTrb  HX
CXOJCTBO U pa3inyusl.
DUKCUPOBATDH PE3YNIbTATHI
HCCIEJOBAHUM.
CobmoaTh mpaBuiia paboThl B
KaOHHETE, oOpareHus C
mabopaTOpHBIM 000PYOBAHUEM

14 Otnen OOmast  xapakrepuctuka |[U3yuuts  oOuryto BbIBIATH oOmiue yepThl [PaboTa
["0110ceMeHHBIE. r0JI0CEMEHHBIX. XapaKTePUCTUKY CTPOCHHS M PAa3BUTHUSA CEMEHHBIX [repOapHBIM
Oomas Paccenenue r0JI0CEMEHHBIX pactenuii. OcBauBaTh NPUEMBI MaTepUAIOM
XapaKTepUCTUKA U [FOJIOCEMEHHBIX 10 |[pacTeHUui paboThI c oTpe/ieuTeNeM
3HaYeHHE [MOBEPXHOCTH 3eMi. pactenunii. CpaBHUBATh CTpOEHHE

OOpazoBaHue ceMsH

CIIOPBI U CEMCHU.




KaK CBHUJIETEIILCTBO
Ooee BBICOKOTO
YPOBHSA pa3BuUTHSA
rOJIOCEMCHHBIX Jale}
CpaBHEHUIO co
CIIOPOBBIMH.

OcoOeHHOCTH CTPOEHUS
13 pa3BUTHSA

MpeACTaBUTENEN Kiacca
XBOMHBIE.
["osocemeHHbIE Ha
repputopun  Poccum.
X 3HaueHue B Npupo/ie
1 KU3HU YeIoBeKa

XapakTepu3oBaTh MPOLIECChHI
Pa3MHOKEHHUS u pa3BUTHS
TOJIOCEMEHHBIX.

[IporHo3upoBaTh MOCJIC/ICTBHS
HepaluoHAIbHOU JIeSTeTbHOCTH
YeIOBEKa TUTSt KU3HU
TOJIOCEMEHHBIX. Hcnonb3oBath
WH()OpPMAIIMOHHBIE  PECYPCHl ISt

[MOJrOTOBKHA TPE3EHTALUH MPOEKTA
0 3HAYECHUH XBOWHBIX JiecoB Poccun

15 |CewmeiicTBa K1acca  |O0mas M3y4uTh 001IYIO Boiienars  OCHOBHBbIE — Tpu3Haku [PaboTa c
JBynosbHbIE XapaKTEPUCTHKA. XapaKTEPUCTUKY Kiacca JIByfobHBIC. repOapHbIM
CemeiicTBa: CEeMENCTB Kitacca OnucerBath _ OTIMYUTCIBHBIC vate- pranom
PO30LBETHELE, JIBy0TbHbIE, MPU3HAKU CEMEHCTB Kiracca. }
MOTHUILKOBBIE, Pacn93HaBaTL MpeICTaBUTENCH
CEMECTB Ha PUCYHKaX, repOapHbIX
KpecTtonserHsie,
B Marepuanax, HaTypaJbHbBIX
[Tacnénosere, oObekTax. IIpuMeHATH  TPHEMBI
CI10)KHOLIBETHBIE. paboTHI c OIIPCACIUTEIIEM
OTInUuTEIIHFHBIE pacTeHMUil.
MIPU3HAKU CEMENCTB. Vcrionp30BaTh MHGOPMAITHOHHBIC
3HaYCHHE B MPUPOJIC H pecypcbl JUIsSL [MOJATOTOBKH
PKH3HHU yeJIoBeKa. MPE3CHTAIIMM TIPOEKTa O POJIK
CelnbCKOX03SCTBCHHBIC pacTeHul kiacca /[ByJoJibHbIE B
KYJIbTYpbI MPUPOJIE U )KU3HU YETIOBEKA
16 |CemeiicTBa Kkiacca [OOmias xapaktepucTuka. [M3yuuts o01ryro Bb1aensTh TpU3HAKKU Kilacca PabGorta v
OnmHOAONBHEIC CewmeiicTBa: Jluneiinbie, [XapakTEPUCTHKY OHO10TIbHEIE. repOapHbIM
UlykoBsle, 3naku. CEMENCTB KJ1acca OnpenensTh NPU3HAKKM JEICHUA  |MaTepuanom
OTINYNUTEILHEIE OIHOIOJILHEIE. KJIaCCOB JBynonbHbIe 2t

MMPHU3HAKH. 3HaucHHE B

npupose,

OIIHOI(O.HBHBIG Ha ceMeiicTBa.




PKU3HUA qeJI0BEKA.
M ckmrountenbHas
[pOJIb 3JIaKOBBIX

[pacTeHui

OnucelBaTh XapaKTEpHbIE YEPThI
cemeiicTB kinacca OOHOJOJIBHBIE.
[IpumensaTs npuémbel pabOTBl ¢
OIIPEACIIUTEIEM pacTeHui.
[IpuBOINTE MpUMEPBI OXpPaHSAEMBIX
BU/JIOB.

Vcnonb3oBarh HMHQOpPMaLMOHHBIE
[pecypchl Ui MOATOTOBKH
[pe3eHTalNH IIpOeKTa 0
[PAKTHYECKOM MCIIOJIb30BaHUU
pacTeHui ceMeicTBa
OaHO0JIbHBIE, O 3HAYEHUHU 3J1aKOB

JJI )KUBBIX OPraHU3MOB

7 KJaace

Ne 1/

Tema Conepxanue

Koi-Bo
dacoB

[{eneBast ycTaHOBKa
ypoka

OCHOBHBIE
00ydJaronuxcs Ha

BUIOBI JCATCIIBHOCTHU

lcrionp30Ba
- HUE 000pYyI0-
BaHUE

YpOKE/BHEYPOUHOM 3aHITHH

2 . CTpoeHue Tena )KUBOTHBIX (2 u)




Kitetka Kitetka BbIABUTE  CXOJCTBO CpaBHUBATD KJIETKU )KUBOTHBIX U [MHKpPOCKOII
Hayka IIMTOIOTHs. ¥ pasIMuhe B pacTCHUIA. 11 (ppOBOH,
CTpoeHHEe  JKMBOTHOH |CTPOEHMM KMBOTHOI Ha3HBaTIz KJIETOYHbBIEC CTPYKTYPBl  [MUKpPOIIpENaparhl.
KJIETKU: pa3Mepel U |y PACTHTEIBHOM KUBOTHOU KJICTKH.
opMbI, KIETOYHBIE |1 oroK Jlenate BBIBOJBI O NpHMHAX
CTPYKTYpBI, UX POJIb B pa3IuuMs U CXOJCTBA KMBOTHOM
KI3HEIeATENbHOCTH 1 PACTUTENBHOU KIIETOK.
KIIETKIL YcranaBnMBarTh B3aMMOCBSI3b
CX0JICTBO " CTPOCHHS >KMBOTHOW KIETKH C
pa3Iuauns CTPOEHHSI THIIOM TIHTAHUA
cuBoTHON = W YMenue paboTath c
[PaCTUTEIBHOM KIETOK 1abopaTopHEIM 000PYIOBAHHEM,
YBEITUYUTEILHBIMU TTPHOOpaMHU.
Tkann, oprassl wu(IkaHw, Oprassl n13yunts TKaHU: Ha3siBaTh THUIIBI TKaHell [MuKpocKon
CHUCTEMBI OPraHOB  [CHCTEMBI OPIaHOB SIIUTETHATbHEIE, JKABOTHBIX. VYcranaBnuBaTh |[IUGPOBOH,
TKaHU: SOUTEIUANILHEIE, COEIMHUTENBHBIE, B3aMMOCBA3b CTPOCHUMA TKaHEeul ¢ MUKpOITpErapaThbl
COCOUHUTEIILHBIC, MBIIIICYHBIC, nx @YHKHI/ISIMI/I. XapaKTepI/I?)OBaTB
MBIIICUHBIE,  HEPBHBIC, lyenpHpre, X OpraHbl M CHUCTEMBbl OPraHoB
X XapaKTePHBIE |xanakrepHpie ﬁHBOTHHX'
npusHaky. Opranbl U | PHBOJITH [PUMCPDI
PHU3HAKH. B3aMMOCBS3UM CHUCTEM OpPraHoB B
CHCTCMBT Opratos, OpraHusMe. Bricka3biBaTh
OCOOCHHOCTH CTPOCHHS IPENOJIOKEHHS O MOCIEACTBHAX
u  dynkumit.  Twums HAPYIIECHUS B3aUMOCBS3U OPTraHOB
CUMMETPUHU >KMBOTHOTO, 151 cucTeM OpraHoB JUTSt
UX CBSI3b C 0Opa3om OpraHusma.
PKU3HHU. OnuceiBaTh B3aMMOCBSA3L 00Opasa
PKA3HU ~ JKMBOTHOIO M THIIA
CUMMETpUH TeJa.

3. lMoaaperro Ipocreiiniue, win OxHokIeTouHbIe (4 1)




Oobmas Cpena oburanusi, Jlathb o01ryro BrIsSBIATH XapakTepabie  [MHKPOCKOI
XapaKTCPUCTHKA BHEIIHEE CTPOCHHUE. XapaKTEPUCTUKY [IPU3HAKU noJapcTsa  [Hu(ppoBoH,
10/apCTBa CrpoeHue 1 [pocreiimmm, Ha [Ipocreiimue, WM |[MUKpOIIpEenaparsl
[Ipocteitmme. Tumn KH3HENECATELHOCTD HpMepe Tuma OIHOKJIETOYHEIE, tuna  |(ame0a)
CapkopioBbie u CAKOJIOBBIX Ha O —— CapKoJ0BbIE U KT'YTUKOHOCIIBI. }
KTYTUKOHOCLIBL. . PacriozHaBath  mpencTaBUTENEH
Kiacc MpuMepe aMEObI-TIpo- Kjacca Capko10BbIe Ha
CapKo10BbIe res. PasHooGpasue MHUKpOIIpenaparax,  pHCYHKax,
CapKOZIOBBIX ¢dororpadusax.  YcraHaBIuBaTh
B3alIMOCBSI3b CTPOCHHUSI u
(GyHKIMI OpraHu3Ma Ha mpuMepe
aMEOBI-TIpOTEs!.
O60CHOBBIBATh POJIb MPOCTEHIINX
B DKOCHCTEMax
YMmenue paboTaTh c
mabopaTopHbIM 00OpYIOBAHUEM,
YBEJIMYUTEbHBIMU IPUOOPAMH.
Tun Capkonoseie u |[Cpena obutanus, [Ha npuMepe XapakTepru3oBaTh cpeay oOuTanus [MUKpOCKOI
PKI'YTMKOHOCIBI. CTPOEHHUE U DPBIJIEHBI 3€JICHOM PKI'YTMKOHOCIICB. 1 (PPOBOA,
Knacc [IepEABIKCHHE Ha [MOKa3aTh YcranaBnuBarth B3aHMOCBSI3b MUKPOTIPCTIAPATBI.
JKTyTHKOHOCIIBI HpHMepe DBIIIEHbI B3A1MOCRSI3E XapakTepa IUTaHUS U YCJIOBUH |(3BIJICHA 3€JIeHas)
3EIEHOM. Xapakrep [CTpOoeHUs u CPC/IbL.
O60CHOBBIBATH BBIBO/I 0
THTAHHA, ero xapakicpa [IPOMEXYTOUHOM  TOJIOKEHHUH
3aBUCUMOCTD OT |MHUTAaHUSA oT SBLIICHEI 3EISHOGL.
yCIOBHIA Cpelibl. [yCIOBHI [IpuBOUTH JoKa3aTeabCTBa
JIbIXaHue, BBIJEIICHUE [OKPYKAIOLLEH 0oJiee CIIOKHOW OpraHu3anuu
151 Pa3MHOXKEHHE. |CPE.BI. KOJIOHUATBHBIX bopm

CoueTaHue NPU3HAKOB
PKUBOTHOTO M PACTEHUS
Yy OBIVIEHBI 3€IEHOM.
Pasnoobpaszue

KTYTUKOHOCIICB

KTYTUKOBBIX.
PaCKpBIBaTB POJIb KTYTUKOHOCILICB
B OKOCHCTCMAxX




Tun Undy3zopun Cpena oburanus, |YCTaHOBUTH 1 BBIABIATE  XapaKTepHbIE IPU3HAKUA [MHKpPOCKOI

CTPOCHUC 1 xapakTepHbIE IPU3HAKU tuna Uudysopun. ur(hpoBoii,

[1epeIBUKEHUE Ha i Uadysopuu 1 [IpuBOIUTH IIPUMEPBI U [MHKpPOIIpErapaTsl

npuMepe HUHQY30pUu- 1OKA3aTh YepThl XapaKTepHU30BaTh 9epThl  ((uH(Y30pHUs)

Ty(eTbKH. Cas13p YCII0)KHEHUS OpraHu3aluu

YCII0)KHEHUS CTPOEHUS Y CHOIHCHHA B UHQY30pUld TO  CPaBHEHUIO C

MHpYy30pHii ¢ [CICTOTHOM CTPOCHHH. KT'YTUKOHOCLIAMHU. Habmronars

[poreccamu ux MPOCTEHIINX 110 MUKPOCKOIIOM.

PKU3HEJESITEIbHOCTH. DuKCUPOBAThH PE3YJIbTATHI

Pa3HooOpaszue HaOJIOICHU.

H(Dy30pUil. O600mary uX, JAenaTb BBIBOJBI.

CoOmroaTh MpaBuiia TOBEACHUS B

JlaGopaTopnast pabota KaOuHere, oOpareHus c

Ne 1 1abopaToOpPHBIM 000PYAOBAaHUEM

«CTpoeHue u

repeBUKEHUE

nH(py30pUn-

TY(QEITBKI»

4 . TToamapctBo MHoOroKII€TOUHBIE (2 U)

Tun O6mras OO6mme YepTh MN3y4uTth CTpoEHUE U 1 OnuceiBaTh OCHOBHBIE MPU3HAKU Mukpockor
XapaKTepUCTHUKA cTpoenus. ['uapa — PKU3HEJESATEIbHOCTD nojauapcTBa MHOTOKJIETOUHBIE. 1 (poBOH,
MHOTO- OJIMHOYHBIH MOJIUII. KUIIEYHOMOJIOCTHBIX Ha Ha3zbiBaTh npeacraBuTeneil Tuna MUKpOTpenaparhbl
KJIETOYHBIX Cpena oburtanus, npuMepe KHUIIEYHOIOJOCTHBIX. (BHYTpEHHEE
PKUBOTHBIX. THI BHEIIIHEE U BHYTPEHHEE |[TUJIPbI, BBIICIUTD Briaensate oO1iue 4epThl CTPOSHUS.  |CTPOEHUE
Kuieyno- CTpOCHHUE. OCHOBHBIE Y€PThI OOBACHATH HAa IPUMEPE HATUYHE TUIPBI)
[OJIOCTHBIE. OcobenHoctu YCIIOKHEHUS Ty4eBO CUMMETPHH Y
Crpoenue u PKU3HEJCSTEIbHOCTH,  |OpTaHU3aI|HU T10 KUIIEYHOOJIOCTHBIX.
YKU3HEJEATEIIBHOCTh [yPOBEHb CPaBHEHHIO C XapakTepu30BaTh MpU3HAKHU OoJiee

OpraHu3aluu B
CpPaBHEHUHU C
[POCTEUILINMU

[IPOCTEULINMH.

CJI0KHOM OpraHn3alyy B CPABHEHUU
C MPOCTEUILIUMU

5 . Tumnsr [Tnockue uepsu, Kpyrinbie yepsu, Konpuarsie uepsu (5 9)




Tun Konpuareie|Mecta oburanus, M3y4nTh 0COOCHHOCTH 1 HaspiBate uepthl Oomnee Beicokoi |[{udposoii
yepBu. OOmas CTpPOEHUE U YCII0)KHEHUS OpraHu3alUM KOJb4aThIX yepBeil nmo |MuKpockor,
XapaKTepUCTHKA. AKU3ZHEJESITEIHOCTD B CTPOCHHU KOJIbYAThIX CPaBHEHMIO C KPYIJIBIMHU. naboparopHoe
Kiacc CUCTEM BHYTPEHHUX yepBell ~ kak  Oouee PacnosnaBarb IPEJCTaBUTENCH (000pyIOBaHHE.
MHOTIOIIETUHKOBBIE [OPraHOB. Y POBHH BBICOKOOPIaHU30BAHHOU Kj1acca Ha PUCYHKaX, (oTorpadusx. \JnekrpoHHBIE
uepBH OPraHU3allMh OPraHoB  |pypl [0 CpaBHEHUIO XapakTepu30BaTh YEPThI YCIOKHCHUS |1a6mpip1
YyBCTB c S —— - CTpOEHUs CUCTEM BHYTPEHHHUX
CBOOOHOKHUBYIIINX OpPraHoB.
KOJIBYAThIX 4epBEN U KPYTJILIMI HCPBAMH. @®opMyaMpoBaTh BBIBOJ 00 YypOBHE
TapasuTIICCKIX CTPOEHMS OPTaHOB YyBCTB
KpYTJIbIX YepBe
JlabopaTtopnast pabota
Ne 2
«BHemiHee cTpoeHue
JOKJEBOTO  YepBs,
€ro mepeaBUKEHHE,
Pa3apaKuMOCTb.
JlaGopaTtopHnast pabota
Ne 3
(10 yCMOTpEHHUIO
YUUTEIS)
«BuyTpennee crpoeHue
JIOKJIEBOTO YEPBSI».
6 . Tun Mosttocku (4 )
Knace Cpena oburtanus, | U3yuutsb 1 Paznuuate u OIIpENEATh [udposoit
JIBycTBOpUaThbIE BHEIIIHEE CTPOCHHE HAa | 0COOCHHOCTH ABYCTBOPYAThIX MOJUIFOCKOB Ha MUKPOCKOII,
MOJITIOCKH npuMepe  0e33yOku. | cTpoeHus KJ1acca pucyHKax, (ororpaduax, | gagoparoproe
Crpoenne u Qynkuun | J[BycTBOpUaThIE HaTypabHLIX 00beKTaX. 000pyI0BaHHE.
CUCTEM BHYTPEHHHUX | MOJUIFOCKH ObsacHATE B3aHMOCBHVSB obpasa Bnaxubie
OPTaHOB. KU3HU M OCOOCHHOCTEH CTpOEHUs npemaparst,
OCcOBeHHOCTH JIBYCTBOPYATBIX MOJUTIOCKOB. | 0oy
PA3MHOKEHHS! - XapakTepu3oBarb H9EPTHL | borcoBuE
passutus.  Poms B IPUCIOCOOIEHHOCTH MOJITFOCKOB K

MPUPOJE U 3HAUCHUE
IIS YeJIOBEKa.

cpene oOuTaHusl.




JlabopaTopnas  pabota DopMynHpOBaTh BBIBOJI O POJU |[MOJITIOCKOB.
Ne 4 NIBYCTBOPYATBIX  MOJUIIOCKOB B [DIEKTPOHHBIE
«Bremnee  crpoeHne BOJIHBIX DKOCHUCTEMAX, B JKU3HU [TaOJIMIIBI
PAaKOBHH yeI0BEKa. VcraHaBiuBaTh
[IPECHOBOTHBIX " CXOJICTBO W Pa3jiMuMsi B CTPOECHHUU
MOPCKHX MOJUTIOCKOB» pakoBuH MOJUTIOCKOB. CoOiroaTh

npaBwia paboThl B KaOHWHeTe,

oOpallleHus ¢ J1abopaTOPHBIM

000py/T0BaHHEM

7 . Tun Unenuctonorue (7 9)

9 |Kiacc Hacekompbie |OOmas BbISIBUTE OCHOBHBIE 1 BbIsSBISATE XapakTepHble pu3Haku [['epOapHbIif
XapaKTCpHUCTHKa, XapaKTEpHbIE HACEKOMBIX, OIMNCBIBATL HUX IIPU |[Marepual —
0COOCHHOCTH pU3HAKU BBITIOJTHEHUH 71a00paTOPHON  [CTPOEHHUE
BHCIIHCTO  CTPOCHMA. I3 cokombIx paboTHI. VYcraHaBIuBaTh [HACEKOMOTO
Pa3nooOpa3ue poToBBIX
oprasos. CrpocHie 1 B3alIMOCBSI3b BHYTPEHHETO
T R CTpOEHUs u MPOLIECCOB
BHYTPEHHHX OpPTaHOB. PKU3HEJESATEIIbBHOCTH HACEKOMBIX.
Pa3sMHOKCHHUE. HaOmronars, (buKCUpOBaTh
JlaGopaTopnas pabota pe3yabTaThl HAONIO/IEHUH, JeaTh
Ne 5 BbIBObI. CoOmonaTe  mpaBuiia
«Buemnee ctpoeHue paboThl B KabuHeTe, 0OpalieHus ¢
HACCKOMOTO» 1abopaTopHBIM 000PYIOBAHHEM

10 | Tunsl pa3BuTUS Pa3Butne ¢ HenonHbiM | M3yunth THUIIBI 1 XapakTepu30BaTh TUIIBI pa3BUTHUs | ['epOapHbIit

HAaCEKOMBIX IIpEBPAILEHUEM. pa3sBUTUSA H4aCCKOMBIX. MaTepHal
I'pynmbl  HAaCEKOMBIX. | HACEKOMBIX OOBsCHATH HUPHHOHUIBL | ey
PazButue ¢ MOJHBIM K1acCHUKALMI HACEKOMBIX. pa3BUTHS
IpeBpaleHUEM. ¥ CTaHaBIHBATH HACEKOMBIX
I'pynnbel  HaCEKOMBIX. CHCTEMATHHECKYIO
NPUHAICKHOCTh  HACEKOMBIX.

Ponb xkaxxgont cragun
pa3BUTHUS HACEKOMBIX

BrIsSBISITHE pa3jiniuAa B pa3BUTUHN
HaCCKOMBIX C IIOJIHBIM u

HCIIOJIHBIM ITPEBPAIICHHUEM




8 . Tun Xopaossie. becuepennsie . Haakmace Priobr (6 1)

11 [Hanxnacc PeiObrI. OcobenHoctu N3y4anthb 1 XapakTepru3oBaTh OCOOCHHOCTH |[BiaxkHbIe
OoOmas BHCIIHETO CTPOCHUA, |[0COOCHHOCTH BHCIIHETO CTPOCHUA pI)I6 B CBs3HU [peraparhbl
XapaKTEePUCTHKA, CBA3AHHBIC C |BHEIIHEro CTPOEHHS, CO cpenon 06HT_2_1HH’I- «PBIOBI»
BHeIIHEe CTPOeHHe o0UTaHUEM B BOJIE. CRS3AHHBIC C OcBauBath pUEMBbI pabOTHI C

CrpoeHre W (QyHKIHH OTIPEICIIUTEIIEM KUBOTHBIX.
., 00UTaHUEM B BOJIC.
KoHeYHOCTeH. OpraHbl BrISBIIATH YEePTHI
O0KOBOM JIMHUY, PUCTIOCOOIEHHOCTH
OpTaHbl ciyxa, BHYTPEHHETO CTPOCHUS PhIO K
PaBHOBECHS. 0OUTAHUIO B BOJE.
HaoOmronats u OIINCHIBATH
JlaGopatopHas paboTa BHCITHEC CTpOCHHC u
No 6 0COOCHHOCTH TNEpeIBKEHUs phI0
B X0J1e BBITIOJTHEHUS
«BHeliHee cTpoeHue u o
mabopaTopHON pabOTHI.
0COOEHHOCTH
CobutoiaTh paBuiia MOBEJCHUS B
[epeBUKEHUS PHIObI»
KaOHHETE, oOpareHus
mabopaTopHBIM 000PYAOBaHUEM

12 | Buyrpennee OnopHo-nBurarensHas | M3yuuTh BHyTpeHHEE YcTraHaBiuBaTh B3aUMOCBs3b | BrnakHbie

CTpPOEHUE pBI6 cucrema. Ckener CTpPOECHUE pBI6BI. CTPOCHUA OTACHBHBIX  YacTel npernaparsl
HEMapHbIX U MapHbIX cKeseTa pbl0 M UX (PYHKIHH. «PLIGED.
wiaBHuKoB.  Ckener BBISBISITS  XapakTepHBIC YePTBL | ) fo elb —
TOJIOBBI, CKEJeT >Kaop. CTPOCHMS CHCTEM BHYTPEHHHX | .
Ocobennoctu OpraHoB. 5
CTpoeHUusl U (PYHKIUH CpaBHUBATH ocoGennocty | PPIOP!
CUCTEM  BHYTPEHHHUX CTpoeHusl U (QYHKINI BHYTPEHHUX

opranoB. UepTsl Gosee
BBICOKOTO YPOBHS
OpraHu3aiuu peid mo
CpaBHEHUIO c
JaHLETHUKOM.
JlaGopatopHas paboTa
Ne 7

(TI0 yCMOTpEHHUIO
YUUTES)

OpraHoB pbIO U JaHLIETHUKA.
XapakTepu3oBaTh YepThl
YCIIOKHEHMSI OpTaHU3aI1H PHIO




«BHyTpeHHee cTpoeHue
PBIOBD)

9 . Knacc 3emHoBoHBIC, I AMpuOUH (4 1)

13 |Crpoenue n [(XapakrepHble 4epTsl |(3yunts YepThI 1 [YcranaBnuBaTh  B3aMMOCBS3b |BnakHble mpemnaparbl
eATeILHOCTD CTPOCHU CUCTCM  (cTpOEHHUS CHUCTEM CTpOCHHUS OpPraHOB H CHCTEM |«3eMHOBOIHBIEY
BHYTPEHHHX BHYTPCHHUX OPraHOB  |pyvrpeHHNX OpraHoB ¢ uX QYHKUUSIMH U
OpraHoB 36MHOBOJIHBIX IIO opraHoB cpenoit ooutanus. CpaBHUBATE,

CpPaBHEHMIO c 0000maTe  uHpOpPMALMIO O
36MHOBOIHBIX 3€MHOBOIHBIX o
KOCTHBIMH  pbIOamu. CTPOEHUHN BHYTPEHHUX OPraHoB
CpaBHEHHIO c .
CXOZACTBO  CTpOEHUS am¢pubuii u pwId, genaTh
BHYTpPEHHHX Opragop [KOCTHBIMH phibamu BBIBO/IBL.
36MHOBOHBIX Onpenensate  4epThl  Ooiee
1 pbIO BBICOKOM OpraHu3aIuu
3€MHOBOJIHBIX 0 CPaBHEHHUIO C
peIOaMu
10 . Knacc Ipecmbikaromuecs, win Penrunuu (4 q)

14 BuyrpeHHee CxoactBo u paznuuus |M3yduThb 4epTHI 1 |YcranaBnuBarh B3aMMOCBS3b |BiiakHbIe IpemapaThbl
CTpOECHHUE U |CTpOCHUS CHUCTEM [CTPOCHUS CHUCTEM CTPOCHUA BHYTPEHHUX |« IpecMbIkaromuecs»
PKU3HENICATCIIbHOCTh |[BHYTPEHHHUX  OPraHoOB BHYTPEHHHUX OpraHoB 4 CHUCTEM OpraHOB
[IPECMBIKAIOIINXCS  [IPECMBIKAIOLIUXCA U [OpPraHoB, penTimH, ux  QyHKUMA 7

cpelbl OOUTaHMUS.
36MHO- BOAHBIX. UepThI |[IPECMBIKAOIINXCS

BrisBasaTh YepThI Oonee
MPUCTIOCOOJICHHOCTH 10  CPaBHEHHIO C o

BBICOKOH OpraHu3aluu
MPECMBIKAIOIUXCA K 3€MHOBOJHBIMHU. NPECMBIKAIONIUXCS o
PKM3HU Ha CYIIIC. CPaBHEHHUIO C 3E€MHOBOJIHBIMH.
Pa3smHOXeHne u XapakTepu3oBaTh  IPOLIECCHI
pa3BUTHE. pa3MHOKEHHS U pa3BUTUSA
3aBHCHMOCTD TOJ0BOTO AETEHBIIICH y
PKU3HEHHOTO IIMKJIa OT PECMBIKAIOMAXCA.
TeMIIEPATYPHBIX Hcnonb3oBars
ycnosuit uH(GOPMAITMOHHBIE pecypcsl

Ul IOATOTOBKH NPE3EHTALMH

IIPOEKTa 0 r0JIOBOM

KU3HCHHOM IIUKIIC peHTHHHfI,




3200T€E O IOTOMCTBE

11 . Knacc ITtuier (9 1)

15

Oo6mas
XapaKTepUCTHUKa
KJacca.

Buemnee crpoenne

IITHUL]

B3anMoCBSI3b BHENTHETO
CTPOCHHS 51
MPUCIIOCOOJIEHHOCTH
NTUI K TI0JIETY. THrb
MeppreB M MX (PyHKIHH.
UepThl  cXoAacTBa W
pazIuuns MTOKPOBOB
[TUI] U PENTUITUH.

JlaGopaTopHas pabota
Ne 8

«BHemHee cTpoeHue
nrtunbl. CTpoeHue
[1epHEBY

N3yuuthb
B3alMOCBSI3b
BHEIIHETO0 CTPOCHUS

)51

MPUCTIOCOOICHHOCTH
MITUIL K TTOJIETY

1

XapakTepu3oBaTb  0COOEHHOCTH
BHEIIIHETO CTPOCHMSI NTHILL B CBA3H
C MX THPUCHOCOOIEHHOCTBIO K
nosery. OOBSICHATH CTpPOEHHE WU
(GYHKIMM [EepbEBOIO  MOKPOBa
TeJla NTHLl. YCTaHAaBJIMBATh YEPThI
CXOJICTBA M Ppa3IMyYusi MOKPOBOB
[ITUL] U PEOITHUINH.
MN3yuars u
0COOEHHOCTH BHELIHETO CTPOEHHUs
OTHIL B XOJ€  BBINOJHEHHUS
maGopaTopHOI paboThI.
CoOmtonaTh mpaBuia paboOThl B
KaOMHETe, obparieHus c

OIIMChIBAThb

mabopaTOpHBIM 000PYJOBAHUEM

Uyueno [ltuipl,
[lepbst nTULIBL,
MHUKpPOIIpEnapaThl
«Ilepbst nTUI




16 |Onopuo-aBuratenb- (MI3mMeHeHus crpoenuss  [M3yuuthb 'Y craHaB/IMBaTh B3aUMOCBsA3b |CKeJeT roiayos

Hasl CUCTEeMa IITHUILL CKEJICTa IITHL] B CBA3HU C |OQcoOeHHOCTH CKEJIETa BHCIIHCIO CTPOCHHA MW CTPOCHUA
MPHUCIIOCOOIEHHOCTBIO K TITHIIBI, CKeJIeTa B CBA3U c
MONETY. OCOOCHHOCTH | a0 o o aron MPUCTIOCOOJIEHHOCTHIO K TIOJIETY.
CTPOEHUS MYCKYJIaTyphl XapakTepu3oBaTb ~ CTPOEHUE U
U e€ QyHKIUH. (YHKOMH ~ MBIIMICEYHOW  CHCTEMBI
[IpuauHEI cpacTaHus MTHUILI.

OTIEIBHBIX KOCTEH MN3ydarh W ONHCBHIBATH CTPOCHHUE

CKeJeTa NTHUL. CKeJIeTa NTUIBl B  Ipolecce
BBITIOJTHCHHS nabopaTopHOit

JlaGoparopnas padoTa paboTsL.

No 9 CoOmromaTh TpaBuiaa paboOTHl B

«CTpoeHue ckeneTa KaOuHeTe, oOpareHus c

ITHIED mabopaTopHBIM 000PYAOBAaHUEM

12 . Kitacc Miekonuraromtue, nin 3sepu (10 1)

17 |BHyrpeHHee OcobenHoctu N3yuuTh cKeneT u OrnuceIBaTh XapakTepHsle |BiaxHbie
CTPOEHUE CTPOCHHS OIIOPHO- BHYTPEHHEE CTPOECHUE 0COOEHHOCTH CTPOCHUA H [[Ipcraparbl
MJIEKOTIHTAIONMX ~ [ABUTATCIbHOM MIIEKOTTHTAIONIIX. (Gyskmii  onopHo-aBUraTENnBEHON [«KposmK», cKener

CUCTEMBI. YPOBEHb CUCTEMBI, HCIOJb3ysd IPUMEPHI |[MIIEKOIUTAIOIIETO
OpraHu3alii HEPBHOM PKUBOTHBIX pa3HbIX cpen

CUCTEMBI I10 oOUTaHUS.

CPaBHEHHUIO C APYTrUMU [IpoBoaUTH HaOIIOICHUS u

I03BOHOYHBIMHU.
X apakTepHbIe YEePThI
CTPOCHHS
MHUIEBAPUTEIEHON
CHCTEMBI KOIIBITHBIX U
IPBI3YHOB.

Y Clio)KHEHUE CTPOCHUS
U QyHKIMIA
BHYTPEHHUX OpPI'aHOB.

JlaGopatopHas paboTa
Ne 10

«CTpoeHue ckenera
MJIEKOTTUTAIOIIMX

dbukcupoBaTh HUX pe3yiabTaThl B
XOJIe BBIMIOJTHEHHUS J1a00OpaTOpHOM

paboTHI. XapakTepuzoBaTh
OCOOCHHOCTH CTPOCHHSI CHCTEM
BHYTPEHHUX OpraHoB

MJICKOTIUTAIOLINX 110 CPAaBHEHUIO C
PENTUIUAMU.

ApryMEHTHpOBAaTh BBIBOJIBI O
[IPOTPECCUBHOM pa3BUTUH
MJIEKOTUTAIOLIUX.

Cobmtonath mpaBwiia palbOTHl B

KaOMHETe, obparieHus c
mabopaTOpHBIM 000pPYJOBAHUEM




8 Ki1acc

OKCIICPUMCHT.

Ne /m LleneBas yctanoBka  [Kosi-Bo |OcHOBHBIC BUJEI nearenpHocty [Mcrmoabp3oBaHmue
Tema Conepxxanue YpoKa gacop  |0Oydaromuxcs Ha 000pyI0BaHKE
YpOKE/BHCYPOUHOM 3aHATUU
1 . Opranusm yenoBeka. O6muit 0030p (5 yacoB)

1 |Kuerka: ctpoenne, |Ctpoenue opranusma [MI3yduTb CTpOEHHE, 1 Ha3zbiBaTh OCHOBHBIE YaCTH KJIETKH. Mukpockor
XUMHYCCKHI YEJIOBEKA: KIETKH, XUMUYECKUN COCTaB OnuceiBaTh PYHKIIUU OPraHOUIOB. 1 (poBoi,
CocraB u TKaHH, OpraHsl, [KIETKH TaK XKe OObBsicHATE  TOHATHE  «pepMeHT». [MHUKPOIIPENaparTsl,
PKM3HENEATENBHOCTD |cp1creMbL OPTaHOB. |POIECCHI Pasuyarh mporecc pocTa M iporiece  [1a00paTopHoe

MeTo b U3yYEeHHs PKU3HEIEATEIbHOCTH Pa3sBUTHA. obopynoBaHue
KHBBIX  OPTAHW3MOB: OnuceIBaTh MPOIECC JIENICHUS KICTKH.
S BbImoyHATE  1a0OpaTOPHBIA  OIIHIT,
HAOMIOaTh MPOUCXOSAIINE SBICHHUS,
M3MCPCHHC, bukcupoBarhb pe3yabTaThl
PKCIICPUMCHT. HaOJIOICHUS, JIeTaTh BBIBOIBI.
JlaboparopHasi  pabora CoOmomaTh  TpaBuia  pabOTBI B
No 1 «/leiicteue KaOHHETE, oOpareHus C
(pepmeHTa Karanmasel Ha 1abopaToOpPHBIM 000PYAOBAaHUEM
[EPOKCH]T BOJOPOI»

2 [Tkanm Ctpoenue opranusma [O600IIUTH u 1 Onpenensrpb MTOHSATHUSA: «TKaHbY, MUKpPOCKOII
YeIIOBEKa: KIETKU, YIIyOuTh ~ 3HAHUSA «CHHAIICY, KHEHPOIIIHS». U (POBOH,
TKaHHU, OpraHbl, [y4aluXcs O PasHbIX Ha3zbIBaTh THUIIBI ¥ BUJIBI TKAHEH MUKpOTpenapaThbl
CHCTEMEL OpraHOB. BHAAX W  THIOB MO3BOHOYHBIX KHUBOTHBIX. TKaHeu
MeTo 161 U3y4YeHHUs [TKaHEW 4YelloBeKa P%HH?aTB PA3HBIC — BUJBL M THIIBL
HBEIX  OpTAHH3MOB: TKaHeI:I. OnuceiBaTh  0COOEHHOCTH
HabTIocHNe, TKaHEW pa3HbIX THIIOB.

M3MepeHue,




UlabGoparopuas Co0uo1aTh TpaBuiia 0OpaIEeHUS C
pabdota Ne 2 «Kietku MHUKPOCKOIIOM.
- TKAHK o CpaBHUBATh WJUTIOCTPAIMN B YICOHUKE
MUKPOCKOIIOM C HaTypaJbHBIMU 00BbEeKTaMHU.
BrinmonHsaTe HaOMIOACHUE C MOMOIIBIO
MUKpPOCKOIIA, OMHUCHIBaTh PE3YyIbTaThl.
CoOmoath  mpaBuwiia  paboOThl B
KaOuHeTe, oOpallleHus ¢ J1adopaTOPHBIM
000py/I0BaHHEM
2 . OnopHo-ABUraTenbHas cucreMa (8 yacon)
Ckener. Ctpoenue, (Onopa u JIBHKEHUE. N3yunth cTpoeHUeE, 1 HasbeiBath yactu ckemnera. PaboTa c
COCTaB U OnopHO-ABUTATENIbHAS  |COCTAB " THUIIBI OnuceIBaTh byHKIIUN ckeinera. MYJIIKOM
coeqUHEHNE KOCTEH. [CUCTEMA. MeTtoabl |[coequHEHNs KOCTEN OnuceiBaTh  CTPOCHHE  TPyOUATHIX «Ckener
JlaGopaTopHast M3ydeHus JKUBBIX KOCTEil M CTPOCHHE CyCTaBa. [1CTIOBCKAY,
paGota Ne 3 OpraHH3MOB: PackppiBaTh 3HAaY€HHWE HAJKOCTHUIIBI, H%60P3T0PH06
«CtpocHue HaOIroIeHuE, Xpsllla, CyCTaBHOM CyMKHav ry04aToro ;ngpgrf[(?lf:;epilem
COCTHOM TKAHID M3Mepenye, Be"H_IeCTBa, KOCTHOMO3TOBOW ITOJIOCTH, LITOB.
TTaGopatopHas DKCTICPUMEHT KENTOr0 KOCTHOro Mo3ra. OObBSICHSTH EKTPOHHbIC
paota Ne 4 3Haqu1:1e COCTaBHBIX KOMIIOHEHTOB GBI i
«COCTAB KOCTeily KOCTHOM TKaHHU. BoInonHATH AKATLL
mabopaTopHbIE ONBITHI, (PUKCHPOBATH.
CkenerronoBel 1 [Ckener  ronoBel U [M3y4uTh CTpoeHUE U 1  (OnuceBate C MIOMOIIIBIO PaboTa ¢
TYJIOBHIIA TYJIOBHIIIA. Ckerner 0COOEHHOCTH CKeJIETa HJIIOCTpallkun B y‘IC6HI/IKe MYJITKOM
KOHEYHOCTEH. [OJIOBBI M TYJOBHLLA cTpoenue uepena. HazpiBaTh 0TAEIBI «Ckener
CtpoeHnue cKenera [MO3BOHOYHHMKA U YACTHU MIO3BOHKA. YEIIOBEKa
[0SICOB KOHEYHOCTEM, PackpblBaTh 3HAYEHUE YACTEH MO3BOHKA. [JJIEKTPOHHbIE
BEPX- HEW U HWKHEN O6’b$[CH$ITB CBA3b MCXKY CTPOCHUCM U Ta6JII/II_U>I u
KOHEYHOCTEH GYHKIMSIME TTO3BOHOYHUKA, TPYTHOW  [IIaKaThl

KIICTKH




Ckener Ckener KkoHeuHocTed [M3yuuTh cTpoeHue HasbiBath qacTu cBoOOIHBIX [PaboTa ¢
KOHEYHOCTEMN Ctpoenue CKEJIeTa |CKEJIETA MOSICOB U KOHEYHOCTEH U TOSICOB KOHEYHOCTCH.  MYIISHKOM
[.p [I0SICOB  KOHEYHOCTEH, |[CBOOOMIHBIX OnuceiBaTh ¢ NOMOIIbIO HLTFOCTpanui («Ckener
BepX- Hell M HIDKHEH [KOHEYHOCTEH B y4yeOHMKE  CTPOCHHME  CKeJleTa [MEJIOBEKa»
KOHEYHOCTE. KOHEYHOCTEH. PackpeiBaTh NPHYUHY [DJIEKTPOHHBIE
«MccnenoBanne pa3anyrs B CTPOCHHUHM IIOsSICA HMIXKHHX TabJIIbl 1
CTPOGHMSI  TIICUEBOTO KOHEYHOCTEH y MYKYMH M JKCHIUMH. [[V1aKaTbl
TOSICaY BbIsSBIATE  OCOOEHHOCTH  CTPOEHHUSA
CKelleTa  KOHEYHOCTEH B XOJe
HAOJI0ICHUS] HATYPAJIbHBIX 00BEKTOB
[lepBas nmomonip Ornopa 1 1BUKEHHE. MN3yunth PUEMBI OnpenensiTb NOHATUA: «pacTshkeHuey, [Pabora c
npu TpaBMax: |[OmOpHO-IABUTATENbHAS [[IEPBOM TOMOLIM B «BBIBUX»,  «mepenoM».  HasbiBaTh  MyishKkoM
pacTsHKEHUH crcTeMa. 3aBUCHMOCTH OT BHA MPU3HAKY PasIMIHBIX BHAOB TpaBM |«Ckener
CBSI30K, BBIBHXax [[Ipodmmakruka TPaBMBEI. EinT_;;Z;B I/II'IC gg;TeH' HoggHiIHBaT; [1€JI0BEKA
CYCTaBOB, _ [rpasmaTi3va. Tepsas 3§BI/ICI/IMOCTI/I og P TpaBMHI.H ?%?;E;H;He
nepenoMax KocTed  |[IOMOUIb ITPH TpaBMax AHATHIHPOBATE " 0606MAT |ry o are

OIOPHO-/IBUTATEIHLHO M
CHCTEMBI

nHpOpMaIMi0 O TpaBMax OIOPHO-
IBUTATENIbHOM CUCTEMBI M MpHEMax
OKa3aHHUd TIEpPBOM TMOMOIIM B XOJe
pa3paboTKu u OCYILIECTBIICHUS
rogoBoro mnpoekta «Kypcel mnepBoit
MOMOIIH JIJIs] ITKOJIbHUKOB)Y




MBI 1o ITOMY IIPU3HAKY.
dopmynupoBaTh MpaBUiia TUTHEHbI
(bu3nUecKuX Harpy30K

MBIIIIIBI Onopa u IBUKEHUE. PackpbITh CBSI3b PackpeiBaTh  CBs3b  (QYHKOHH ¥ |[MHUKPOCKOT
OnopHo-aBUTaTEeNbHAS | YHKIIHH u CTpOCHMA HAa TIpUMEpEe  PasiIuuuid [udpoBoH,
CHCTeMA. MeTofbl [CTPOEHHS, a TaKKe MEXIy TIJIAAKMMH M CKEJIETHBIMH |[MUKPOIIPEIapaThl
W3Y9ICHUS KUBBIX [pA3IHIUI MEXTY MBIILHAMH, MAMHIHCCKIMH = .

YKE€BATEJIbHBIMU MBIIIIIIAMHU. MBIIIICYHOU
OpraHU3MOB: TJTaIKUMU u .
OnuceiBaTh ¢ MOMOIIBIO WIUTIOCTPAIUHN (TkaHu.
HaOJII0IEHHE, CKEJIETHBIMU .
B y‘I€6HI/IKe CTPOCHUC CKCJIICTHOHN 3J1eKTp0HHI,1e
M3MEpeHHue, MBIIIIIIAMU Y€JI0OBEKA.
MBIIIIIHI. TaOTHUIIBI
DKCIIEPUMEHT. .
0 5 OnuceBaTh YCIOBUSI HOPMaJIbHOM
pakTiHieckas pabota. pabOTHI CKEJIETHBIX MBIIIIII.
«zyuenue HasbiBaTh OCHOBHBIE TPYIITBI MBIIIIIL.
[PaCIIOJIOKCHUSA MBIIIIIT PackpblBaTh ~ IPUHIUI  KpEIJICHUS
TOJIOBBD» CKEJIETHBIX MBI pPa3HbIX YacTeu
Tena.
BrIABISITE 0COOEHHOCTH
PacIoJIOKEHUS MHUMHUYECKHX u
’KEeBaTEJIbHBIX MBIIIILL B x0J1e
HaOJIOICHHS HATypaIbHBIX 0OBEKTOB

PaboTa mbin Onopa 1 1BUKEHUE OOBACHUTH MEXaHU3M Onpenenarsb MOHSATHS «mpiel- [[{udposas
OnopHo-nBUraTenpHas [paboTbl MBI U AQHTarOHUCTBD», «MBIIILBI- [1TabopaTtopus o
cUCTeMa. MeTtoibl [IPUYKHBI CUHEPTUCTh». OOBICHATH  YCIOBUA (PU3UOIOTHH
M3Y4EeHUS KUBBIX [HACTYIUICHUS ONTUMAJILHOM paboThI MBI, |[(JATYUK CUIIOMED)
OpraHU3MOB: yromieHusi. CpaBHUTH OnuceiBaTh J1Ba BUJA PaOOTHI MBIIIII.

HaOII0ICHHE, MMTHAMHYECKYIO u OOBACHATh TPUYUHBI  HACTYIUICHUS
M3MepeHue, CTaTHYECKYIO paboTy YTOMJICHUS MBIIIIl U  CPaBHHUBATH
PKCIIEPUMEHT MBIIIILI. TMHAMHYECKYIO U CTaTUYECKYI0 paboTy

3. KpoBb u kpoBooOparienue (9 qacon)




BuyTpeHHss Tpancopr  BemecTs. |[M3y4uth OnpenensaTb MNOHATHS:  «roMeocTas», MHKpocKoIl
cpena. 3HadyeHwe |[BHyTpeHHsA cpena [BHYTPEHHIOIO Cpely «(OPMEHHBIC DIICMCHTEI KPOBHY, unQpoBoii,
KPOBH I €€ COCTAB  [OpraHM3Ma, 3HAUCHHE [OpraHM3Ma YeloBeKa, «(I1J1a3Ma», «AHTUTECH», «AHTUTEIO».  MUKPOIPEHapaThl
ed MOCTOSIHCTBA. |€€ CTPOEHHUE, COCTaB OOBACHATH CBS3b MEKIY TKAHCBOH
KpoBeHOCHas! ¥ |1 QyHKLHH. PKUAKOCTBbIO, JUM(ON U 1ua3mMoi
mmdatnaeckas KpoBM B opraHuzMe. OmnuchkiBaTh
crctemst. KpoBb. ¢yukuuu kposu. HaspiBath QpyHKINN
TMamda. MeTo B! DPUTPOLIUTOB, TPOMOOLIUTOB,
M3YdCHUS JKUBBIX JICHKOTIUTOB.
OpraHU3MOB:
HaOJII0ICHHE,
3MepeHue,
PKCIIEPUMEHT. OnuceiBaTh BKJIAJ PYCCKON HAyKu B
JlaGopaTopnas paboTa Pa3sBUTHE MCIUIIVHBI.
Ne 5 «CpaBHeHHe OnuceiBaTh c MOMOUIBIO
KpOBH  WemoBeKa  c I/IJ'IJ'IIOCTpaHI/I‘I‘/jI B yueOHUKE
KPOBLEG JLCYIIIKID nporecc CBEPTBIBAHUSA KPOBU U
(daromnuTos.
Beinosnsate nabopaTopHble
HaOII0IeHUS c HOMOIIIBIO
MHUKpPOCKOTIA, (buKcupoBath

pe3yinbTaThl HAONIONICHHI, JIeNaTh
BBIBO/IbI.

Cobmoath mpaBuia paboThl B
kaOuHeTe, oOpaIieHus ¢
1abopaTopHBIM 000PYIOBAHHEM




10 |dBwxenue kpoBu no [ITpancriopr  BemecTB. [M3ydyuTh NpUYUHBI OnuceiBaTh C  IOMOUIBIO [{udposas

cocyaM. KpoBeHocHas U IBUXKEHUS  KPOBH WUTIOCTpallMii B yueOHHKeE maboparopust
muMdarudeckas 10 cocyaam. CTpOEHHE cepaua M IpoLEecC o
CHCTEMBI. Kpossinoe CEpICYHBIX COKpAILICHUH. (dusznoorNN
aBlI€HUE U IYJIbC. CpaBHHBATh BU/IbI (maTuuk
MeTo sl U3Y4CHHUS KPOBEHOCHBIX COCYAOB MEXIY UCC)
PKUBBIX  OpPraHU3MOB: co0oil. OnucelBaTh CTPOCHHUE
HaOJII0ICHHE, KPYroB KPOBOOOpAIIEHUS.
3MepeHue, [Tornmars paznuuue B
OKCIICPUMEHT. VCIIOJIb30BAHUH TIPUIIAraTeIbHOTO
[IpakTiyieckas —paboTta «apTEepUAIBHBIN MPUMEHUTEIBHO
«Omnpenenenne  HCC, K BUJly KDOBH U K COCYyZaM
CKOPOCTH KPOBOTOKa»,
«HccienoBanue
pedaekTopHOTro
[PUTOKAa  KPOBH K
MBIIIILIaM,
BKJIIOUMBIIUMCS B
padoTy»

11  |Perynsmus pabotel  |[KpoBeHOCHas u [M3yunth paboty PackpbiBath nousatus: |[udposas
ceplua U CoCyloB. nMMparnyeckas cepana oT «TPEHUPOBOYHBIN apdekT», |madbopaTopus
[Ipenynpexnenune  [CHCTCMBL. Bpen  |puznuecknx «pyHKITMOHATBHAS npobay, o
3aboieBaHuii Ta0aKOKYPEHHS. HATPY30K Y BJIUSHHS «IaBAIIAs TTOBA3KA», <OKTYT». (puzroIOrun
cepara U CoCy/I0B. MeTo L H3yCHNS HETraTUBHBIX

PKUBBIX  OPraHU3MOB: |(paKTOPOB OOBACHATD BAKHOCTb |(apTepHalib-
HaOII0ICHHE, OKpY KaIOLIeH cpebl. CUCTEeMATUUYECKUX bu3NYECKUX |goro
U3MEpEHHE, Harpy3ok JuIs HOPMAJIbHOTO |1apenns)
HKCIIEPUMEHT cocTosiHMA ~ cepaua.  Paznmuuath
[IpakTudeckas MpU3HAKA  Pa3IMYHBIX  BUJOB

paboTa: KPOBOTEUEHUIA.

«J0Ka3aTenbCTBO AHanu3upoBaTh M 0000mIaTh

Bpea UHPOpPMALIMI0O O  MOBPEXKJICHHUIX
Ta6aKOKYPEHHS» OpPraHoB KPOBEHOCHOH CHUCTEMBI U

npuémax OKa3aHus epBOM
[IOMOILM B XOJE IPOIOJDKEHUS




pa6OTLI Haa TOTOBBIM IIPOCKTOM

«Kypebl  mepsoii  moMomu A
[TKOJIbHUKOBY
12 |0O6o06menue mo YkpersieHue 3710poBbs. [Bocrnurtanue Paznuyare mnpusHaku  paszauuHbIX [{udposas
Teme 3 Brusiane  guznuecknx OEpEKHOTO BHUJI0B KPOBOTECUYEHHUIA. nmaboparopus
Bnusauaue YIIPa)KHEHUH HA |yTHOMICHHS K OmnwuceiBaTh c HOMOIIBIO (116
dr3nyeckux Oprambl M CHCTEMBI |ipoov  370pOBBIO, WUTIOCTpaluii B }:‘IC6HI/IKC MEPBL | hysponorin
yIpakHeHuii  Ha |OPTaHOB. MerTo b1 HpHBHTHE WHTEpEca OKa3aHHs T[EepBOM MOMOIIM B (naraux YCC u
cepIeHHo- M3Y4YECHUS YKUBBIX « H3yseHIIO 3aBHCHUMOCTH oT BUJIA apTEpHATEHOTO
COCYHCTYIO OpraHU3MOB: KPOBOTEUYECHHUSI.
HaOII0ICHUE, [pEAMETA. BbINOJHATE ~ ONBIT  —  Oparh JaBJICHIISN)
cucTeMy U3MEpPEHHE, (GYHKITMOHATBHYO poOy;
SKCIIEPUMEHT. bukcupoBarhb pE3yJIbTATHI;
[IpakTuueckas padora: MPOBOAUTH BBIYUCICHUS M JIEJaTh
«DyHKIIMOHAIIbHAS OIICHKY COCTOSIHMSI ~ cepAaua 1o

CepACYHO-COCYAUCTASI
pooa»

pe3yapTaTaM OIIbITA.

Cobmonath mpaBuiia padboThl B
KaOHHETE, oOpareHus C
1ab0pPaTOPHBIM 000PYAOBAHUEM.
AHaJTU3HPOBAThH u 00001maTs
UH(POPMAILIMI0O O TOBPEXKACHUIX
OpraHOB KPOBEHOCHOUN CHUCTEMBI U
npuémax OKa3aHus IepBOU
MOMOIIM B XOJIe¢ MPOJOJKEHUS
paboThl HAJ TOTOBBIM IMPOEKTOM
«Kypcel mepBoil momomm I
[IKOJIBHUKOB)




4 . JIsixaTenbHas cuctema (5 4acoB)

13 |Crpoenue unerkux. |[IpIxaHue. WN3yunts 1 OnuceiBath  cTpoeHue  né€rkux |[{udposas
[a3000MeH B [[pIXaTe/bHAs CUCTEMA. |cTpOEHHE JIETKHX YEJIOBEKA. OOBACHATD  {maGopaTopust
HEerKHX M TKAHSX. ['a3000MeH B JETKUX U |, MEXAHH3M NPEHMYIIECTBA aNbBEOJIAPHOIO |11 5KOJIOIHH

TKaHSX. MeTombt | o2006mema. CTPOCHHUS JIETKUX MO CPABHEHMIO |1y
W3YYCHUS KUBBIX co CTPOCHUEM TETKAX Y loxuen
OpraHu3MOB: MPEJCTaBUTENICH JPYTUX KIIACCOB
HaOJII0/ICHHE, 103BOHOYHBIX KHBOTHBIX. yriepoaa,
N3MEpPEHHE, PackpbIBaTh pojib reMoriobnna - |[KACIOPOa,
PKCIIEPUMEHT. razoo0OMeHe. BJTaKHOCTH)
JlaGopaTopnast paboTta BreimonHaTe 1a00paTOpPHBIA  OTIBIT,

Ne 6 «Cocran nenatb  BBIBOJ MO PE3yJbTaTaMm
BJILIXaEMOTO u ombiTa.  CoOmomaTte  TpaBHiIa
BBIJIBIXaEMOTO paboThl B KaObWHETE, 0OpaIeHus ¢

BO3JIyXa» 1abopaTopHBIM 000PYAOBaHUEM

14 |[IpixaTenbHblC J{pixaHue. CdopmupoBathb 1 OnuceIBaTh ¢byukimu  |[{udppoBast

TIBYOKEHUS J{prxaTenbHas 3HAHUs O MEXaHu3Me nuapparmel. HaseiBath Oprasbl,  |jaGopatopus
cucTeMma. Bpen |mpIxaTenbHBIX Y4acCTBYIOIIHE B nponecce g
Ta0aKOKYPEHHS. NIBIDKCHUM, ABIXAHIS. . bu3znoIOTNN

BbINOJHATE J1a0OpaTOPHBINA  OTIBIT
MeTo1b1 U3y4eHUsl [pa3BUBATh  IMOHATHUE . . |(maTumx
HAa TOTOBOW (MJIM H3TOTOBJIEHHOM
KUBBIX ~ OPraHU3MOB: |«T'a3000MEHY. JaCTOTBI
CaMOCTOSITEIHHO) MOJIETIH,
HaOJII0IcHHE, TTBIXaHUS )
HaOII0aTh MPOUCXOISIINE
U3MepeHue,
SBJICHUSI U OIMHCHIBATh IMPOIIECCHI
PKCIIEPUMEHT.
Baoxa u Bbigoxa. CoOmronath
JlaGopaTopnas pabora
npaBuja paboOTel B KaOWHETe,
Ne 7 «/IpixatenpHbie
oOpamieHuss ¢ J1abOpaToOpHBIM
NBUOKEHUS Perymsius
000pyn0BaHEM
TIBIXQHMUSL.
15 |bone3nu opranoB  |[‘uruena opratoB |[lo3HaKOMHTBCS C 1 PackpbiBaTh MOHATHE <okU3HEHHas|[[upposas
IBbIXaHUS neIxadnus. 3a0o0JieBaHUSA [0CHOBHBIMU EMKOCTB JIETKUXY. naboparopust
OpraHoOB JIbIXaHUS U MX [BUIAMH OOBACHATE  CYTh  OMACHOCTH g 5KoI0rHH
[IpeIyIpEkKICHUE. 3a001€BaHUi 3a00/ICBAHILS I'puIrnom,
HH}eknnonHbIe OpraHoB JIbIXaHMs, TyOepKyn€3oM  JIETKHX, — PaKoM
TIErKHX.

BBISIBUTDH ITYTU




3a00JICBaHUSI U MEpPBI [3aPaKCHUS U MEPbI HasrsiBaTh dakTophl, |(HATYHUK OKHCH
X MpOQHUIAKTUKH. [TPOPHIAKTUKH. CIIOCOOCTBYIOIINE 3apaXCHUIO  |yriiepoja)
Bpen TabakokypeHus. TYOEPKYIIE30M JIETKHX. maboparopus
ITpakTuueckas paboTa: HazpiBaTh  Mepbl,  CHWXKAIOIIUE o
BEPOSITHOCTh 3apakeHUs
«Ornpenenenue ¢uznonoruu
0OJIC3HSAMH, TEepPEeIaBaCMBIMU Yepe3
SAIbLICHHOCTH BO3JIyX. PackpriBathb croco0 (maTmK
BO3AyXa» WCIIONB30BaHus  (parooporpaguu |TaCTOTRI
g JUMAarHOCTUKM  MaTOTE€HHBIX JIBIXAHHS)
n3MeHeHuid B J6rkux. OOBSICHATL
Ba)KHOCTh THTHUEHBI IOMEIIEHUN H
BIXaTeNIbHONW  TMMHACTHKH TSI
3I0POBBS YETIOBEKA.
[TpoBOUTH OMBIT, (UKCUPOBATH
pe3yabTaThl M JIENaTh BBIBOJ IO
pe3yabTaTaM OIIbITA.
CoOmomaTh TpaBuia pabOTHl B
KaOUHETE, oOpareHus C
1abopaTopPHBIM 000PYAOBaAaHUEM
5 . [IumeBapuTensHas cucrema . (7 4acoB)
16 |3nayenue numm u |[lutanue. N3yunTh 3HaUYCHHUE 1 Onpenenarsb MOHATHE |DJIEKTPOHHBIE
e€ cocTaB [TumeBapenue. U CTpOEHHUE «IHIICBAPCHUC. OHI/ICBIB?TB C |TaOauIsl U
[MumeBapuTenbHas Pa3IMYHBIX OPraHOB [TOMOIBIO HIIIIOCTpaliii B |mmakatel.
cHCTEMA. MeTtompl [MUIIIEBApEHUSI. yaeoHmKe . CTpocHNE Hudposas
MUIIEBAPUTEILHON CUCTEMBI.
U3y4eHUs JKUBBIX nabopaTopus
HaspiBaTh  GyHKIHUHU — Pa3IUYHBIX
OpPraHHU3MOB: OpraHOB MHIIEBAPEHHSL. 10 DKOJIOTHU
HabmIo/IeHNE, HasbiBaTh MecTa BIAJICHUS (marauk pH)
A3MCPCHHCE, MULLEBAPUTEIBHBIX )Kenés B
9KCIIEPUMEHT. MUIIeBAPUTEIbHBIN TPAKT.
[IpakTnueckas paboTa: BEITIONTHSATE OMBIT, CPAaBHUBATH
«Ormnpenenenue pe3yabTaThl HAOJII0ICHHS c
MECTOTIOJIOKEHHS OTIMCAaHUEM B YUEOHHKE
CIIIOHHBIX JKEJIe3)




17 [IuwmeBapenue B |[Iutanue. PackpbIBaTh 1 PackpbiBaTh  QyHKIMH  caroHBL.  |[{udpoBas
pOTOBOI Mooty 1 [ IMIeBapeHue. (OYHKITMY CITFOHBI U OnuceiBarh CTPOCHUC | jaGoparopus
B JKEITyIKE [TuieBapurenbHas PKETYLOYHOTO  COKa PKeNTyZ10uHOM cTeHku. Ha3zbiBaTh 0O  SKOJOIHMH

crcTema. Merto bt s nporecca AKTHBHbIE BEWIECTBR, | arqyyc pH)
N3yUCHHS AKHUBBIX NelicTByIOIME ~ HAa  MHIICBOM
MUIEBAPCHUS.
OpraHu3MOB: KOMOK B KEIyJKe, ¥ UX (PYHKIIHH.
HaOJII0ICHHE, BrInoaHaTe naboparopHble
M3MEpeHue, OTIBITHI, HaOIr0/1aTh
DKCTICPUMEHT. MPOMCXOISIINE SBICHUS U JIENaTh
UlaGoparopHast pabota BBIBO/I 110 PE3yJIbTaTam
Ne 8, 9 «JleiictBue HAOJIIOICHU.
(DEeMEHTOB CIIOHBI Ha CoOmtonaTe mnpaBuiia paboTHl B
Kpaxmai», «JleiicTBue KaOuHere, obparieHus ¢
(bepMeHTOB 1abopaTOPHBIM 000PYOBAHUEM
PKEITyJJOYHOTO COKa Ha
OenKu
6 . O6MeH BerecTB ¥ dHeprun . Butamunsl ( 3 4acoB)
18 |Hopmbl nutanus PanonansHoe Y CTaHOBUTH 1 OnpenensaTb MNOHATHA «OCHOBHOM [[{udpoBas
nmutanne. HopMbl W RBapucumocTb 00MeH», «o0Iuii 0OMEH. naGoparopus
[PEKUM IUTAHUSL. MeK Ty THIOM CpaBHUBATH OPraHU3M B3POCJIOTO (o
Metoabl W3YSEHUS |} 0o nooTn " pe6eHKa6 MO MOKASATENAM liopo orpm
: OCHOBHOT'O OOMEHa.
PKHBBIX ~ OPraHM3MOB: |0 ooo o " (naTunk
HAGIIOICHHE OOBACHATh 3aBUCUMOCTb MEXIY
2
3Mepente HOpMaMH TTUTAHMA, THIIOM JIeATEIBHOCTH ueloBeka u | actoTh!
Mpaxticexas pagora: yepes OCHOBHbIE HOPMAMH TIHTAHHS. IIbIXaHUS,
Ompenenenie " [MOHATHA: [IpoBOANTH OLICHUBAHUE HqCC,
TpeHII)/IpOBaHHOCTI/I «OCHOBHOW 0OMeHY, TPEHUPOBAHHOCTH oOpraHusma ¢ [APTCPHAIBLHOTO
0O 0OOMEH». [TOMOIIIBIO YHKLHOHATBHOM ~[JABICHHS)
OpraHusMa o
. npoObl, (PUKCUPOBATh PE3YyIbTATHI
(yHKIMOHATIBHON
U JleaTh  BBIBOJ, CpaBHMBasd
npo6e»

OKCIICPUMCHTAJIBHBIC HJAaHHBIC C

OTAaJIOHHBIMU

8 . Koxa . (4 uacoB)
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PoJip KOXu B
TEPMOPETYIISIIIUU

Ponn KOXKH B
TEPMOPETYJISALIUHU.
3akanuBanue. Oxa3zaHue
IIEpBOM TIOMOILIM  IIpH
TEIJIOBOM M COJIHCYHOM
yaapax

KOXKHU
TEPMOPETYJISLHAH.

TCILIOBOM
COJIHEYHOM Yape.

PackpsiBaTh  poJIb

B

OnuceiBaTh NpUEMBI
IIEPBOM NIOMOILU ITPU

u

Krnaccupunuponatsb MIPUYHHEI
3a00J1€BaHUM KOXKH.

HaspiBaTh IpU3HAKKU 0XKOTA,
0OMOPOXKEHHS KOXKHU.

OnuceiBaTh MeEpbI, MPUMEHSIEMbIE
OpyU  OXKOrax,  OOMOpPOKEHMSIX.
OnuceiBaTh CUMIITOMBI
CTpPUTYIIEr0  JHIas,  YECOTKH.
HasbiBath Mepbl  IpodUIaKTUKU

I/IH(i)eKHI/IOHHI)IX KOXXHBIX
3a0oneBanuil. OnpenenaTb NOHATHE
CTEPMOPETYISALUD. OnuceIBaTh

CBOMCTBA KOXH, ITO3BOJISIOIINE CH
BBITIOJTHATH  (DYHKIIMIO ~ OpraHa
TEPMOPETYJISAIINH. PackpriBathb
3HAYCHHE 3aKaTMBaHUS JUTST
OpraHusma.

OnuceIBaTh BUABI 3aKATHBAIOIIAX
poLEeyp.

Ha3piBaTh  NpHU3HAKM  TEIJIOBOIO
yaapa, COJIHEUHOTO yAapa.
OnuceIBaTh NPUEMBI NepBoOi
MOMOIIM TPH TEIUIOBOM  yAape,
COJIHEYUHOM yJape.

AHaJTU3UpPOBAThH u 0000111aTh
uHOpPMALIMIO O  HApyHICHUSIX
TEPMOPETYJSILIUM,  MOBPEKICHUAX
KOXHW M TIpUEMax OKa3aHUs MEPBOM
MOMOIIM B XOJ€ 3aBEpLICHUS
paboTel Hax mpoekToM «Kypchl
MepBOM NOMOLIH AJIs IIKOJIbHUKOBY»

[udposas
nabopaTopust
o
¢busnosorNN
PEREIZI
TeMIIepaTyphI
Y BJIQKHOCTH)

10 . HepBHas cuctema (5 yacoB)
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ABTOHOMHBIN

OTIEN HEPBHOM
CHUCTEMBI.
HeliporymopaibsHa
SIpETyISLAS

HeliporymopaiibHast
peryisnus npoueccoB
PKU3HEACSTEIIBHOCTH
OpraHusma

M3yuuthb cTpocHUE U
3HA4YCHUE

CHUCTCMBI

ABTOHOMHOM HEPBHOU

Ha3piBath 0COOEHHOCTH PabOTHI
AQBTOHOMHOI'O  OTHEJIa HEPBHOU
CUCTEMBI.

Paznuuath c IIOMOIIBIO
WJUTFOCTPALIMHT B yueOHHUKe
CHUMIIATUYECKUI u
[apacUMIIaTUYECKUI  MOJOTAEIbI
AQBTOHOMHOIO  OTJeJda HEpPBHOU
CUCTEMBl 1O  OCOOEHHOCTAM
CTPOCHUSI. Paznuyate
MapacUMIIaTUYECKAN 51
CUMIATHYECKUH MOJOTHAENBl IO
0COOEHHOCTSIM BITASTHHS Ha
BHYTPEHHHE OpPTaHBI.

OOBACHATP HaA MpHUMEpPE peakluu
HAa  cTpecc COTJIACOBAHHOCTh
paboTHI xKenes BHYTPCHHEH
CEKpellMM W OTIEJIOB HEPBHOU
CHUCTEMBI, paznuuue MEXAY
HEPBHOM u TYMOPAJIbHOM
perynauuei no oduemMy xapakrepy
BO3/ICHCTBUS HA OPTAHU3M.
BBINOJMHATE  ONBIT,  HAOJNIOJATh
[IPOUCXOISIIINE IIPOLIECCHI u
CpaBHUBATh MIOJIy4E€HHbIE
[PE3YyNbTaThl OMbITA C 0KUAAEMBIMHU

(omMCaHHBIMU B TEKCTE y4COHHKA)

[{udposas
maGopaTopust
o
(bu3HoIOTNN
IMaTINK
apTEpUATBHOTO
TaBJICHHS
(ynbca)

9 kJace

Ne i/t

Tema

Conepxxanue

LleneBast yctaHOBKa
ypoka

Koi-Bo
qacoB

YpOKe/BHEYPOUHOM 3aHATUU

OcHOBHBIE BHIBI AEATENBHOCTH [VIcrionmb3oBaHue
0OydJaromuxcs Ha 06OpyI0BaHUE




1 . 3akOHOMEPHOCTH KHU3HM Ha KIETOYHOM ypoBHe (10 1)

Mmuoroo0pasue
KJICTOK

O6o00IeHNe
M3y4EHHOTO
MaTepuaa.
Mmuoroo0Opas3ue THIIOB
KJICTOK:
CBOOOJHOXKUBYIIIE U

paHnee

oOpasyrolue  TKaHW,
[POKApPUOTHI,
DYKapUOTBHI. Posb
YIEHBIX B H3yYECHUU
KJIETKH.

JlaGopaTopnast pabota
Ne 1 «MHoroob6pasue
KJIETOK 3YKapHOT.
CpaBHeHHE
[PACTUTENBHBIX U
PKUBOTHBIX KJIETOK

M3yunthb
MHOTO00Opa3zue
KJIETOK JYKapuOT
17§ BEISIBUTH
O0COOEHHOCTh  UX
CTPOCHUS Pa3HBIX
IapCTB

1

OHpGI[GJ'ISITB OTJIMYUTCIIBbHBIC
MMPU3HAKNW KJICTOK IMPOKApHUOT U

pykapuoT. [IpuBoauTe npuMeEpHI
OpraHu3MOB MPOKAPHUOT u
PYKApHUOT.

XapakTepru3oBaTh

CYIICCTBCHHBIC IMPU3HAKN
PKU3HEACATCIIBHOCTHU

CBOOO/IHOKUBYILIEH KIETKU U

KJICTKHA, BXOJIAIIEel B COCTaB
TKaHH.
Ha3siBaTh nMeHa YUEHBIX,

MOJIOKMBIINX HaAYallo H3YUYCHUIO

kineTkn. CpaBHHBATh CTPOCHHUE
PAacCTUTENbHBIX U >KMBOTHBIX
KJICTOK.

DuKcupoBaTh pe3ybTaThI

HaOJIFOICHUI U JIeTIaTh BBIBOIBI.
CoOmonath TpaBuia pabOTHI B
KaOuHeTe, oOpalIeHus ¢
TabopaTOPHBIM 000PYAOBaAaHUEM

Mukpockon
11 (POBOH,
MHKpPOIIpEnaparsl.




CTpOEHHUS U (PYHKIIUU

OPraHouI0B B
PKU3HEIEATEIIbHOCTH
PAaCTUTEIIBHOM U
KJIETOK

JKUBOTHOM

Xumugeckue O6o006ueHNe panee |[M3yuntb Pasnuuare 1 Ha3bIBaTh OCHOBHBIE |[MHUKpOCKOI
BEILIECTBA B KJIIETKE |[M3Y4YEHHOIO XUMUYECKUN COCTaB HCOPTraHMICCKUE M OPTaHUYCCKHUC |1i(poBOH,
MaTepHraa. Y pasHBIX THIIOB BCHICCTBA KICTKH. mabopaTopHOe
Oco6eHHOCTH KIIETOK. ObbacHATE  GYHKIMA  BORBL  |G0nvnopanue Mo
XMMHUYECKOIO COCTaBa MUHEPIBHEIX BELIECTB, OEIKOB, M3Y4YEHHUIO
. YIJIEBOJIOB, JUIHUI0B u
PKUBOM KJIETKU U €ro XUMHYECKOTO
HYKJIEHHOBBIX KHUCJIOT B KJIETKE.
CXOACTBO Y pa3HbIX . COCTaBa KJIETOK
CpaBHUBATh XMMHYECKUN COCTaB
TUIIOB KJIETOK.
- KJIETOK >KMBBIX OPTaHU3MOB U Tl
COpraHMHCCKHC 1 HEXUBOU HIPUPOBIL, JlenaThb
OpraHvyecKue BBIBOJIBI
BEIECTBA KJIETKU.
Conepxanne BOJIEI,
MHUHEPAJIBHBIX  COJIEH,
YTJIEBOAOB,  JIMIIHJIOB,
OEnKOB B KIETKE U
OpraHu3me. Nx
dbyHKIIIN B
PKU3HEICATCIIBHOCTH
KIICTKU
Crpoenue knetku  |CTpykTypHele  4Yactd |[M3yuuTh  QyHKIUHU PaznuuaTh  OCHOBHBIE uacTu  |[TudpoBoii
KJICTKU: MeM6paHa, OPraHoOUIOB KJIETOK, KineTkd. HaseiBaTh M OOBSICHATH MUKPOCKOII
AP0, LUTOIUIA3MA C |gLIsBHTH X CYLIECTBEHHBIE MNPU3HAKU BCEX | i1OTOBBIC
OpraHouJamMu M| e b HEIC qacgeﬂ KJICTKH. CpaBHI/IBaTE MHKDOIIPETIAPATEI
OCOOCHHOCTH KJIETOK pacTEeHUN
BKJIFOUECHUSIMU. 0COGCHHOCTIL. p
Opranouzpl KJIETKA U 1 )KMBOTHBIX
150:4 @YHKHI/II/I BBIZ[GHHTB u Ha3bIBATh
MemOpaHHble - CYLIECTBECHHbBIE IIPU3HAKU
HeMeMOpaHHbIe 1c)Tpoem/I;{ OpraHouOB.
JMYaTh OPraHOMbI KIETKH Ha
OpraHouJpl, a3 OpraHomi ©
pUCYHKE ydeOHHKa.
OTJINYUTEIILHBIE
OOBACHATh (YHKLIUU OTAEIbHBIX
0COOEHHOCTH UX




PazmHOxeHNE PasmHOXkeHHEe KieTKU [M3y4uuTh 1 XapakTepu3oBaTh 3HaueHue pas- [[{udposoii
KIeT- KH ® e [IYTeM  JCICHUS  — pKu3HEHHBIH  IHKI MHOZKCHUA KJIICTKH. MHUKPOCKOII
YKU3HECHHBIN [IUKJIT obuee CBOWCTBO ¢\ aTyueckoit CpaBHMBATh ~ NCNCHHEC  KICTKH |yroroppie
IJICTOK KJIETKH Ha TpuMepe POKAPHOT M SYKAPUOT, NCIATE |y yponpernapars!
OJTHOKJIETOYHBIX U BBIBO/Ibl HA OCHOBE CPaBHEHUSI.
MHOTOKJIETOYHBIX ICIBIIIXCA IUTETOK OnpeneNsiTh TMOHATUS «MHTO3)» H
OpraHu3MOB. KOpeILKa Jyka «KJIETOYHBIN UK.
Knerounoe neneHue y DuKcrpoBaTh pe3yabTaThl
[MPOKApUOT — JIeTICHUE HaOmoAeHn,  GOPMYITHpPOBaTh
KIICTKH HaJIBOE. BBIBO/IBI.
JleneHue  KIETKH Yy CobuntoiaTh mpaBuiia paboOThl B
byKapuoT. Mutos. KaOuHeTe, oOpareHus c
Dazbl MUTO3a. 1abopaTopHBIM 000PYI0BAaHUEM
JKn3HeHHsIin UK OODBACHITD MEXaHU3M
KIIETKU: uHTepdasa, pacnipeaeneHus
MUTO3. Paznenenue HaCJIEICTBEHHOTO MaTepuaa
KJICTOYHOTO MEXIy ~ OBYMS  JTIOYEPHUMHU
COZIEPKMMOTO Ha JIBE KJICTKaMA Yy  TNPOKapuoOT |
TOYepHUE KIIETKH. PYKapHOT.
JlaGopaTopnas pabota HaspiBaTh W XapakTepHU30BaATH
No 2 CTaJINH KJIETOYHOTO [IUKJIA.
«PaccMaTpuBanie Habnronath u OTIMCHIBAThH
MHKPOTIPENapaToB ¢ NETSIUecs: KISTKH MO TOTOBBIM
CITSIITIMECST MUKpOIperapaTam.
KJICTKaMI
2 . 3aKOHOMEPHOCTH JKU3HH Ha OpraHu3MeHHOM ypoBHe (17 4)
bakrepun u Bupycel [PazHooOpazue  dopm [M3yuuth 1 Beienars cymectBeHHble  |[{uppoBoii
OpPraHU3MOB: CYILLIECTBEHHBIE [IPU3HAKHA Oakrepui, MUKPOCKOI u
OJTHOKJIETOYHEIE, [PU3HAKH [IHaHOOAKTEPHH 1 BUPYCOB. rOTOBBIE
MHOTOKJIETOUHBIE M |0aKTEpHiA, OObsicHAT,  (HA  KOHKPETHBIX |\ yyponpernapatsr
HEKJIETOUHBIE. MaHoOaKTeEpuil  u HpHMepavX) CTPOCHHC 1 SHAUCHUC iGaxrepuii,
Bakrepun KaK [BUPYCOB OaxTepuif, LMAHOOAKTEPUH ¥ |pa5onatopHoe
OJJTHOKJIETOYHBIE BUpycoB.  Paccmatpusath  u 06opyIoBaHKE
NOSIEpHBIE OOBACHATH 1o PUCYHKY  Inna puxcanuu u
Opranu3Mbl.  Bupycsl yaebrHKa npouece
Kak HEKJIETOYHAS




(dopma KHU3HU.
OTINYUTENbHBIE

Bakyosjei.  CrocoObl
Pa3MHOKEHHS
pacTEeHUN: II0JIOBOE U
6ecronoe.
OcobenHoctu

I10JIOBOT'O

Pa3MHOXKEHMUSL.

pa3HBIX CIOCOO0B Pa3MHOXKEHUS
pacTeHUMl B  XO3SIICTBE MU B
[PUPOJIE

0COOEHHOCTH OaKTepuit [IPOHUKHOBEHUS BUPYCa B KJIETKY U [OKpaAIIHBAHHUS
1 BUPYCOB. 3HaUEHHUE €0 PasMHOXKCHHAL. GakTepuii 1o
OaxkTepuil U BUPYCOB B [IprBoTUTH npumepsl  ['pamy
pupoe 3a00JIeBaHUH, BbI3bIBA€MBbIX
OaKTEepUSIMU U BUPYyCaMH
PacturenbHbIN ['11aBHBIC CBOMCTBa |YTIyOUTH u Boe1aensats u 0000mate  |[ludposoit
OpraHu3M H  €ro paCTeHHﬁZ 0000111aTh CYLLICCTBCHHBIC IIpU3HAKH  |MHUKPOCKOII U
0COGEHHOCTH aBTOTPO(HOCTB, CYLLLECTBEHHDIE pacTeHUH U PACTUTENBHON [FOTOBBIE
HECIIOCOOHOCTh K npusmaxs pacTenwit KJICTKU. MUKpOTpenaparsl,
AKTUBHOMY " paCTHTCIBHOI XapakTepru3oBaTh ~ OCOOCHHOCTH |[TabOpaTOpHOE
[epEABUKEHUIO, [POIIECCOB  KU3HEACATEILHOCTH [000pyIOBaHHE
pasMeIeHHe OCHOBHBIX [« 0 K- pacTeHU: TMHTaHUS, JbIXaHUS, |V
yacTed — KOpHA U dboTocuHTE3a, pa3MHOKEHUSL. [IPUTOTOBJICHUS
mobera — B JIBYX CpaBHMBATh 3HAYEHUE I[IOJOBOIO [BPECMCHHBIX
Pa3HbIX cpenax. 15 0ecIo0ro CIIoco0OB  [MUKPOIIPENAapaToB
OcobenHoctu Pa3MHOXKEHUS PACTEHHi, aearhb
PACTUTEIHHOM KIIETKU: BBIBOJIBI HA OCHOBE CPaBHEHUSL.
[IPUHA/IICSKHOCTD K OOBACHATH POJIb PA3THMUHBIX
SyKapuoTaMm, HaJudue pacTEeHUH B KU3HH YEIOBEKA.
KJIETOYHOM CTEHKH, [TpuBOIUTH MIPUMEPBI
[IACTHA K KPYIIHBIX VCII0JIb30BAHUS YEJI0BEKOM




0ecrooro
Pa3MHOKCHHSL:
BCTCTAaTHUBHOC,
cCriopamu, JCJICHHUEM
KJICTKU HAIBOC

Tumsl

[{apcTBO TpHOOB.
JInmaiHuKH

['puObI, UX CXOJCTBO C
IPYrUMHU
HYKapUOTHYECKUMHU
OpraHu3MamMu —

JlaTb
XapaKTEPUCTHKY
CYIIECTBEHHBIX
MIPU3HAKOB CTPOCHHS
151

BBI,I[@J'IHTB H XapaKTCpHU30BaThb
CYIICCTBCHHBIC IMPpU3HAKH
CTPOCHUA u IpouecCCcoB
KU3HCACATCIIbHOCTHU

[{udposoit
MUKPOCKOTI U
rOTOBBIC




pacTCHHUSIMU U [IPOIECCOB rpuOOB W JIMIIAHHUKOB  HaMHUKPOIPEHapaThI
KHBOTHBIMH ~ — M |XU3HENEITEIBHOCTH KOHKPETHBIX MPUMEpPAX. rpuboB,
OTIMYME  OT  HUX. |rpyGoB 1 CpaBHHMBaTh CTpO€HHE T'pUOOB €O [repOapHBIN
Crienuuaeckue S —— CTPOCHUEM DPACTEHUH, >KUBOTHBIX MaTepHall
CBOMCTBA IpuOOB. U JIMIIAWHUKOB, JENaTh BBIBOJBL. [FpHOOB U
Mmuoroo0pa3ue u XapakTepu3oBaTh 3HAYCHHUE |THIalfHUKOB
3HAUCHUE rpuOOB: rpuOOB W JUIIAWHWUKOB IS
[JICCHEBBIX, MPUPOJIBI M YEIOBEKA.
[TUISTIOYHBIX, OTMeYaTh OMAacCHOCTh SIOBUTHIX
[Mapa3suTHYECKUX. rpruOOB U HEOOXOAMMOCTh 3HAHUS
JInmanHuku Kak npaBuil coopa rpu0OB B IPUPOJIE
0coObIe
CUMOMOTHYECKHIE
OpTaHU3MBI, Hx
MHOT000pa3ue u
3HAYCHHE
YKUBOTHBIN OcoOeHHOCTH Breraenurs u BrineadaTs Hu 0000maTs [BnaxHsie
OpraHu3sM © ero PKHBOTHBIX 00001IUTH CYLIECTBCHHBIC NPU3HAKK  pernapaTsl
0COOEHHOCTH OPraHM3MOB. CYIIIECTBEHHBIC CTpOCHUs 1 HPOUECCOB  prBOTHBIX
MMPUHAIC)KHOCTD K lnpusaku crpoeHus u PKUZHENIEATENLHOCTH  KMBOTHBIX. a3y rx
DyKapuoTam, IpomeccoB HabmonaTh u OIHCHIBAT |
reTepoTpOoHOCTD, MOBEJICHUE KUBOTHBIX.
CIIOCOOHOCTh g [KUSHCACATCILHOCTH Ha3piBaTh KOHKPETHBIE MPUMEPHI
AKTUBHOMY PKUBOTHBIX PasIMYHBIX JUKUX JKUBOTHBIX H
MepeaBHUKEHUIO, HanoOoJIce pacipocTpaHEHHBIX
3a00Ta O TOTOMCTBE, TOMAIIIHUX KUBOTHBIX.
octpoiika SKHJTHILL OOBACHATL  POJIb  PA3IUYHBIX
(ruésn, Hop). Jenenne PKHBOTHBIX B KU3HH YEJIOBEKA.
KHBOTHDBIX o XapakTepu3oBaTh CIIOCOOBI
criocobaMm  JOOBIBaHUS MHTAHWA, paccelicHnA,
MEpPEeKUBAHUA  HEOIAronpHUsATHBIX

TTHIIH:
pacTUTEIbHOS THBIE,
XUIIHBIE,
[apa3uTHUYECKHE,
MagaibIINKH, BCESIHEIE

YCIOBUM M TIOCTPOMKH  KUIIUIL]
PKUBOTHBIMH

5 . 3aKOHOMEPHOCTH B3aMMOOTHOLIEHUI OPraHU3MOB U cpesibl (15 u)
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YcnoBus XKU3HA HA
3emite

Cpensl

Jatb
KU3HU  XapaAKTEPUCTHUKY

Beimenate ¥ Xapakrepu3oBaTh
CYILLIECTBEHHBIE NPU3HAKUA CPEN

[udposas
naboparopust 1o



QO <« o O

[}

tgraHnsMOB Ha 3eMJie: BOIH

raHU3MEHHasl.
(CIIOBUS KU3HU OPraHU3MO
KOJIOTUYECKHE(PAKTOPHI: 4|
HTPOIIOT €HHBbIE

asd, HA3CMHOBO3AyllIHas, ITIOYBCH

B B pa3HBIXCpEIaXx.
OroTHYeCKue, OMOTHYCCKUE U

Hasl,



OCHOBHBIM CpCIaMIKU3HU



’KH3HHM Ha 3emie.

HazbiBaTh xapakTepHbIEIIPU3HAKA OPraHU3MOB —OOUTATENIEH ITUX Cpel )KU3HHU.
XapakTepru30BaTh YePThl MPUCTIOCOOIEHHOCTH OPraHU3MOBK CpeJie UX OOUTaHUSI.
Pacrio3HnaBath U XapaKTepU30BaThIKOJIOTUIECKHIE (DAKTOPHI CPEIIBI






9KOJIOTUH (JaTYMK MYTHOCTH,
BJIQKHOCTH, pH, yriiekucioro
raza u

KHCJIOPO/J1a)
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DKOJIOTHYECKHE
POOIIeMBI B
ouocdepe.
OxpaHa npupo/sl

O06006menHue paHee
W3Y4YCHHOTO MaTepuana.
OTHolICHHE YeTIOBEKa K
MpUpPOJIC B  HCTOPHH
YeII0BEYCCTBRA.
[IpoGnemsr  OGuochepsr:
WCTOIIEHUE TIPUPOTHBIX
pECypcoB, 3arpsi3HCHHUE,
COKpaIlleHUE
OHOJIOTUYECKOTO
pa3zHOOOpa3usl.
Pemenue
IKOJIOTHUECKUX
npobseM  O6uocdepsr:
paIMoOHATILHOE
WCTIOJIb30BaHUE
pecypcos, oXpaHa
TIPUPO/IBI, BceoOIee
HKOJIOTUIECKOE
oOpaszoBaHHue
HACEJICHMS.
JlaGopaTopHas paboTa
Ne 6

«OrneHka Ka4yecTBa
OKpYIKAroIeH Cpebl»

BbIIBUTE OCHOBHBIE
PKOJIOTUYECKUE
poOIeMBbI
orochepsl.
[IpoBectn
KauecTBa
OKpYyKarolen
Cpelbl.

OLICHKY

Brinendate U
[IPUYHHBI

XapaKTepHU30BaTh
IKOJIOTUIECKUX
pooemM B ounocdepe.
[TporHo3upoBaTh TOCIICICTBHSI
VCTOIICHUST TTPUPOJIHBIX PECYPCOB
U COKpamieHus OHOJIOTUYECKOTO
pa3zHooOpa3us.
OOcyxmaTth  Ha
puMepax IKOJIOTUICCKHE
npoOJIeMbl CBOEr0 pEruoHa M
Orochepsl B IEJIOM.
ApryMeHTHpPOBAaTh
HE00X0IMMOCTD
OKpYXKalolllel Cpebl,
COOJTFOIEHNSA IpaBUI
OTHOILICHHUSI K )KUBOW U HE)KMBOU
[PUPOJIC. BoisiBnsate u
OIICHUBATh CTEIEHb 3arpsi3HEHUs
[IOMEICHUI.
DuKCcHpoBaThH pe3ybTaThI
HAOJIOJICHUI U JIeaTh BHIBOJIBI.
CoOmroaTh mNpaBwia pabOThl B
KaOHHETE, oOpareHus C

mabopaTopHBIM 000PYAOBaHUEM

KOHKPETHBIX

3alIUTEI

[{udposas
nmaboparopust 1o

PKOJIOTHH
(matuuk
BIIQYKHOCTH,
YTIICKHUCIIOTO
rasa "
KHCIIOPO/JIa)
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