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IHosicHUTEJLHAA 3aIMCKA
Beeaenn

OcHamienne 001e00pa30BaTEIbHBIX IKOJI COBPEMEHHBIM aHAIOTOBBIM W HU(POBBIM OO0OPYIOBAaHHEM SBISETCS MaTepHAIBHON
6azoii peanmzanun denepanbHOTO TOCYIApPCTBEHHOTO 00pa30BaTENFHOTO CTaHAApTa. DTO OTKPHIBAET HOBBIE BO3MOXKHOCTH B YPOUHOU U
BHEYPOYHOH, BHEKIIACCHON JESITEIHLHOCTH H SBISIETCS HEOTHEMJIEMBIM yCIOBHEM (POPMHUPOBAHUS BEICOKOTEXHOJIOTUYHOM Cpebl IIKOJIbI, O€3
KOTOPOH CIIOKHO TPEICTaBUTh HE TOJIHKO MpodmiIbHOE 00y4eHne, HO U COBPEMEHHBI 00pa3oBaTeNbHbIN Mpoiecc B 1enoM. Paspacraercs
MoJIe B3aMMOJICHCTBHS YYEHWKAa M YUYHUTENS, KOTOPOE pPACIPOCTpaHSETCS 3a CTEHBI MHIKOJBl B PEANBHBIH M BUPTYaIbHBIH COLIMYM.
Hcnonp3oBanne ydyeOHOTO 00OPYAOBaHUSI CTAHOBUTCS CPEICTBOM OOECIIEUEHHSI ITOTO B3aMMOJCHCTBHS, TeM 0oJiee B YCIOBUAX OOy4YEeHUs
MpeAMETY Ha yriayOJaEéHHOM ypOBHE, IIpeAroaraeMoM npoduin3amnueiit 00yaeHus.

Bricokas ci10KHOCTh pabOThI C COBPEMEHHBIM IIUPPOBHIM, 0OecIedeHrne ero paboTocrnocoOHOCTH, HEIOCTATOYHOCTh METOAMUECKOTO
o0ecrieyeHnss — BCE ATO 3a49acTy0 BCTYIAET B MPOTHBOPEYHE C HEJOCTATOYHOCTHIO HH(POPMAITMOHHBIX M MHCTPYMEHTAIBHBIX KOMIIETECHITUH
neiarora. Paspemienrne qaHHOTO KOH(IIMKTA BO3MOYKHO B TIPAKTHYECKOH JESITETPHOCTH, B BBIITOJHEHNHN JIEMOHCTPAIMOHHBIX U Ta00paTOPHBIX
paboT, opranuzanuu 1a00paTOPHOTO IKCIIEPUMEHTA, B OPTaHU3AINH MTPOEKTHON M YUeOHO -HUCCIIEIOBATEIBCKON JEITETPHOCTH 00yYarOIINXCSI.
B mpouecce skcnepuMeHTaNbHOM pabOThl yyamiuecs MPUOOPETAIOT OMNBIT IMO3HAHUS PEeaJbHOCTH, SIBISIOMIMNACA BaXXHBIM 3TarloM
dbopMupoBaHHS y HUX YOEKICHHH, KOTOpPBIE, B CBOIO O4Yepelb, COCTABJSIIOT OCHOBY HAydyHOI'O MHPOBO33peHHs. B To ke Bpems
OoTpa0aThIBa€TCSI METOAMKA IIOCTAHOBKM SKCIIEpUMEHTa. TeMmaThka paccMaTpUBacMbIX SKCIIEPUMEHTOB, KOJMYECTBEHHBIX OIIBITOB,
COOTBETCTBYET CTPYKType NPUMEpPHOH 00pa30BaTENbHOM NporpaMMbl Mo Ouonoruu, cojepxkanuto denepaabHOro rocyaapCTBEHHOIO
obpazoBatenbHoro cranaapta (PI'OC) ocHoBHOTO 001IETO 0Opa30BaHMS.

IlocraBnsiemble B IIKOJBI COBPEMEHHBIE CpeACTBa OOy4deHHMs, B paMKax Ipoekra IeHTpa «Touka pocTa», coaepkaT Kak Yxe
U3BECTHOE 000pYyI0BaHKE, TaK U MPUHLUIKAILHO HOBoE. [Ipexae Bcero, 3To nugpoBsie 1a00paTOpun ¢ HAOOpaMU TATYUKOB, IO3BOJISIFOLINE
IIPOBOJIUTh M3MEPEHUsI (PU3MUYECKHX, XMUMMUYECKUX, (HU3UOJOTMUECKUX MapaMeTpoB OKpYXKarolleil cpenbl U OpraHu3MoB. B ocHOBy
00pa30oBaTeNIbHON MPOrpaMMbl 3aJI0KEHO MPHUMEHEHHE LU(POBBIX Jaboparopuil. PaccMoTpeHHble B OCOOMU OMBITHI MPOLUIM HIMPOKYIO
anpoOanuio. MHOroieTHss NMpakTHKa HCIOJIb30BaHUS LU(POBBIX JaOOPAaTOPHU M MUKPOCKOIIMYECKOW TEXHMKHM B ILKOJIE MOKa3aja, 4To
COBPEMEHHbIE TEXHUYECKHE CpelcTBAa OOY4YEeHHsS HOBOIO IIOKOJIEHUS TI03BOJIAIOT JOOUTHCS BBICOKOIO YPOBHS YCBOGHMS 3HaHUIA,
(opMUpOBaHUS NMPAKTUYECKMX HABBIKOB OMOJIOTMYECKUX MCCIEIOBAaHUN, YCTOWYMBOIO POCTa MO3HABATEIbHOIO MHTEpECa IKOJbHUKOB U, KaK
CJIEICTBUE BBICOKOI'O YPOBHSI y4eOHOI MOTHBALIUY.

!!g.]'lb H 3aJ1a4uu

® peanu3anusd OCHOBHBIX O6H.l€06p2130BaTeJ'ILHHX mporpamMm 110 y‘le6HHM npeamMeTam CCTGCTBGHHO'HaquOﬁ HaIlpaBJICHHOCTH, B TOM
YHUCJICB paMKax BHeypquoﬁ ACATCIbHOCTHU O6y‘laIOH_[I/IXCSI;

o pa3pa60TI<a " peajin3alus pa3HOYPOBHCBBIX JOIIOJIHUTCIbHBIX O6me06pa3OBaTeHLHLIX nporpamm CCTCCTBCHHO-H&Y‘IHOﬁ
HaITpaBJICHHOCTH,a TAKKC UHBIX IPOTrpaMM, B TOM YHUCJIC B KaHHKy.TIHpHLIﬁ 11(5]0)5(0DI S

® BOBJICUCHHC YyUallIUXCA U II€AAr OTHYCCKUX pa6OTHI/IKOB B ITPOCKTHYIO ACATCIIBHOCTD,



® opraHu3anUs BHEYYEOHOH NEATETHbHOCTH B KAHUKYJSPHBIM MepHoi, pa3paboTKa M peanu3anus COOTBETCTBYIOUIMX 00pa30BaTEIbHBIX
porpamm, B TOM YHKCIIE IS JIarepeid, OpraHn30BaHHBIX 00pa30BaTEIbHBIMU OPraHU3aMsIMU B KAaHUKYJISIPHBIH EPHOT;

® TIOBBIIIEHHE MPO(PECCHOHAIBHOTO MAacTepCTBAa IMEAArOTUYECKUX PAOOTHHUKOB IIEHTPA, PEATH3YIONIUX OCHOBHBIC M JIOTIOJHUTEIHHBIC
0011eo0pa3oBaTeNbHBIC TPOTPAMMBEL.

Co3nanue nentpa «Touka pocTta» mpearnonaraeT pa3BuTiue 00pa3oBaTebHON HHOPACTPYKTYPHI 0011e00pa3oBaTeIbHON OpraHu3annu, B TOM

qrciie OCHAIICHHE 0011e00pa3oBaTebHON OpraHu3aluu:

e 00OpyJIOBaHHEM, CpEICTBAMH OOYYEHHsS] W BOCIHTAHUS JUISI M3Y4eHUS (B TOM UHCIIE DKCIIEPUMEHTAIBHOTO) IMPEIMETOB, KYpPCOB,
IMCUUIUIAH (MOMYJIeH) eCTeCTBEeHHO-HAYYHOH HampaBIeHHOCTH MPH peajH3allid OCHOBHBIX OO0IIe00pa30BaTENbHBIX IPOTPaMM |
JOTIOJTHUTEIIBHBIX 00IIe00pa30BaTENbHBIX TPOTPAMM, B TOM YHCJIE /IS PACHIMPEHHS COACPIKaHUs yUeOHBIX peaAMeToB «Du3ukay,
«Xumusn», «broIorus»;

¢ 000pyIOBaHUEM, CPEICTBAMH OOYUEHHS M BOCIIUTAHUS YIS PEATH3aIlH MPOTPaMM JIOTIOTHUTEIEHOTO 00pa30BaHUs €CTECTBEHHO -HAYYHOU
HaIlpaBJIEHHOCTEN;

® KOMMBIOTEPHBIM M HHBIM 000PYIOBaHUEM.

CoBpeMeHHbIE SKCIIEPUMEHTAITbHBIE UCCIIEIOBAHMS TI0 OMOJIOTHH YK€ TPYAHO MPEICTABUTH O3 MCIIOIb30BaHuUs HE TOJIBKO aHAIOTOBBIX, HO U
M(POBBIX U3MEPUTENBHBIX NpubopoB. B denepanbHoM rocynapctBeHHOM oOpaszoBatenbHoM cTanjaapre (PI'OC) mpomucaHo, 4TO OJHUM U3
YHHUBEPCAIbHBIX YU€OHBIX IEHCTBUHA, MTPUOOPETAEMBIX YUAUTUMHCA JOJKHO CTaTh YMEHHUE «IIPOBEACHUS OMBITOB, IPOCTHIX IKCIIEPUMEHTAIBHBIX
UCCIIEIOBAHUH, IPSIMBIX U KOCBEHHBIX U3MEPEHUI C NCIIOIb30BAHUEM aHAJIIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOBY.

VY4eOHBIN IKCIIEPUMEHT MO OMOJIOTHH, MPOBOJAUMBIA Ha TPAAUIITMOHHOM 000pYyIO0BaHWM, O0€3 MpUMEHEHHs U(PPOBHIX JabopaTopuid, HE
MOJKET [T03BOJIUTH B MIOJHON Mepe PEINTh BCE 337a4 B COBPEMEHHOM 1IKOJIE. DTO CBSI3aHO C PSAAOM NIPUUUH:
® TPaJAMLUOHHOE IIKOJIbHOE 000PYIOBaHUE M3-3a OIPAHMUEHHS] TEXHUYECKUX BO3MOXKHOCTEN HE MO3BOJISIET MPOBOAUTH MHOTHE

KOJIMYECTBEHHBIE HCCIIEI0OBaHMS;
® JUINTENIBbHOCTb IPOBEACHUS ONOJIOrMUECKUX MCCIeI0OBaHUI He BCEera
® COrjacyercs C JJIUTEIbHOCThIO YU€OHBIX 3aHATUH;
® BO3MO’KHOCTh ITPOBECHUS MHOTUX MCCIIEJOBAHUI OTpaHUYMBAETCS TPEOOBAHUAMU TEXHUKH 0€30MaCHOCTH U JP.

[Mudpoas nabopaTopusi HOJHOCTbIO MEHSET METOJUMKY U  COJEp)KaHHE HKCIEPUMEHTAIbHOW JEATEIbBHOCTH U pellaeT
BbIILIENIEpeYHCIIeHHble TpoOaeMbl. IIupokuil crnexkTp AAaTYMKOB MO3BOJSIOT Y4YallMMCS 3HAKOMUTBHCS € MapamMeTpaMu OHOJIOTMYECKOTro
HKCIIEPUMEHTA HE TOJBKO HAa KAayeCTBEHHOM, HO M Ha KOJHMYECTBEHHOM YypoBHe. Llu¢poBas maboparopus MO3BOJSET BECTH JUIMTEIbHBIN
HKCIEPUMEHT JaXKe B OTCYTCTBUH 3KCIIEPUMEHTATOPA, a YaCTOTa MX U3MEPEHHI HEelOABJIACTHA YEJI0BEYECKOMY BOCIPUSTHIO.

B nporecce popmMupoBaHus SKCIIEPUMEHTATbHBIX YMEHUH ydeHUK 00ydaeTcsi MpeACTaBIATh HHPOPMALIMIO 00 UCCIEOBAHUH B YETBIPEX
BUJIAX:
® B BepOabHOM: OIMCHIBATh SKCHEPUMEHT, CO3/aBaTh CIIOBECHYIO MOJEIb SKCIEPUMEHTa, (UKCHUpPOBAaTh BHMMAaHUE Ha H3MEpSEMbIX

BEJIMYUHAX, TEPMHUHOJIOTUH;
® B TaOJUYHOM: 3aIOJHATH TAONMIBI TAHHBIX, JISKAIIUX B OCHOBE IMOCTPOCHHUS IpadUKOB (IIPU 3TOM Y yyalllUXCs BO3HHKAET MEPBUYHOE

IpeJCTaBIeHUE O MacIiTabax BEIUYHH);



® B rpad)MuecKOM: CTPOUTHh IrpadUKU MO TAOJUYHBIM JAHHBIM, YTO JAET BO3MOXKHOCTH IMEPEX0ja K BBIABIKCHHIO THIIOTE3 O XapakTepe
3aBHCHMOCTH MEXKY BEIUUYMHAMH (IIPU 3TOM YYHTENb [MOKA3bIBACT MPEHUMYILIECTBO B BU3YaTH3aAI[MH 3aBUCUMOCTEH MEXKIY BEIUYMHAMM,
HATJSIHOCTh M MHOTOMEPHOCTB); B BHJIC MAaTEMAaTHYCCKUX YpPaBHCHHMU: JaBaTh MATEMaTHYECKOE OIMCAHUEC B3aWMOCBSI3M BEIIMYHH,
MaTeMaTH4ecKoe 0000IIeHHE.

¢ (hopmMupoBaHUE UCCIICIOBATEIILCKIX YMEHHUH YJalUXCs, KOTOPBIC BRIPAKAIOTCS B CIICIYIOIIUX ACHCTBUIX:

1. ompenenenue mpooOIEMBI,

MTOCTAaHOBKA UCCIICJIOBATEIILCKOH 3a/1a4H;

TUTAHUPOBAHUE PEIICHUS 3a/1a4H;

MMOCTPOEHUE MOJIENEN;

BBIJIBIYKCHHE TUITOTE3;

IKCIIEPUMEHTAIbHAS IPOBEPKA THIIOTE3;

aHaJIN3 JTAHHBIX SKCIIEPUMEHTOB WJIM HAOJTFOICHU;

8. ¢opmynmpoBaHUE BHIBOJIOB.

[TocieaMe TOBI Y yUYamUXcs HAOMFOMAeTCsl HU3Kash MOTHBAIUS M3YyUCHHS €CTECTBEHHO-HAYIHBIX JUCIUIUIMH U KaK CIICJICTBUE TaJIcHUE
KadecTBa 00pa30BaHMUsI.

[TocraBisieMble B IIKOJIBI COBPEMEHHBIE CPEICTBA OOYYCHHUs, B paMKax NpoekTa «Touka poctay, comepikaT Kak y)Ke XOpOIIO M3BECTHOE
000pyIOBaHUE, TaK W MPUHIUIHAIBHO HOBOE. DTO MU(POBBIC TAOOPATOPUH U TATYUKOBBIE CUCTEMBI. B 0CHOBY 00pa3oBaTebHOI MPOTrpaMMbl
3aJI0)KCHO TpUMEHEeHHnEe IUQPPOBBIX Jaboparopuii. TemMaTHka NPEITIOKEHHBIX AKCIIEPUMEHTOB, KOJHYECTBEHHBIX OIBITOB, COOTBETCTBYET
CTPYKType TPUMEpPHOW 00pa30BaTENbHON MporpaMMbl 1O OHOJIOTHH, cojaepkaHuio DenepaabHOro TOCYAapCTBEHHOTO 00pa3oBaTeIbHOTO
craggapra (PI'OC) ocHOBHOTO 00111€TO 00pa30BaAHUS.

PaccmoTpeHHbIe B IOCOOMH OTIBITHI MPOILIN MIMPOKYIO anpo0annio. MHOTOJIECTHSIS TPAKTHKA MCIIOJIb30BaHUS XUMUYECKUX rprodopos, L1JI
B IIIKOJIC TI0Ka3ajia, YTO COBPEMEHHBIC TEXHUYECKHE CPEACTBAa O0YUYCHHUSI HOBOTO TIOKOJICHUS MO3BOJISIOT JOOUTHCS BBICOKOTO YPOBHSI YCBOCHUS
yueOHOTO Marepuaia, YCTOWYMBOTO POCTa TO3HABATEILHOTO WHTEpeca IIKOJIBHHUKOB, T.€. MPEOIOJIETh T€ MPOOJIEMBI, 0 KOTOPBIX TaK MHOTO
TOBOPST, KOT/Ia Pe4b 3aX0IUT O COBPEMEHHOM IIKOJILHOM OHOJIOTUYECKOM 00pa30BaHUU.

MarepuanbHo-TexHHUecKass 0Oa3a meHTpa «Touka poctay BriIoyaer B ceOs LU(POBBIE J1adOpaTopuu, HAOOPHI KIACCUYECKOTO
000pyI0BaHUs JUTS TIPOBEICHHSI OMOJIOTHYECKOTO MPAKTUKYMa, B TOM YHCIIE C MCIIOJIb30BAHUEM MHKPOCKOIIOB. YUUTHIBAs MPAKTHYCCKHIA OTIBIT
MPUMEHEHHs TAHHOTO O0OPYIOBaHMS Ha ypOKax OWOJIOTHM U B MPOEKTHO-HCCIIEAOBATEILCKOM JESITEIBHOCTH, CCJIaH OCHOBHOW aKICHT Ha
onucaHuy NU(POBBIX JTAOOPATOPUH U MX BO3MOXKHOCTAX. [Ipu 3TOM nmdpoBbie mabopaTopuu B KOMIUIEKTAIUH «buosorusy, «KoJorusy»,
®dusmnosorus» coAepKaT Kak WHIMBUAyabHBIC JAaTYUKH, TaK W MOBTOpsomuecs (tadn. 1). HazeaHus mociemHux B MPUBEACHHOM TaOIUIle
BBIJICTICHBI KypcHBOM. Hanmnune moJoOHBIX MOBTOPSIONIUXCS TATYUKOB PACHIUPSET BO3MOXKHOCTH Tearora Mo OpraHu3alyy J1abopaTopHOTO
MPAaKTUKyMa.

Noakowd



Taoauna 1 JIaTuuky uu BbIX JIa ATOPUM 1T u I'MH, JKOJIOI'MY 1 (DU3N 'y

Ne /i buonorus DKOJIOTHS dusunonorus
1 BiraxxHocTu Bo3gyxa BuaxxHoctun Bo3yxa ApTepuanbHOIO JaBJIeHUS
2 DIEeKTPOIPOBOIUMOCTH DIIEKTPOIIPOBOIUMOCTH [Tynbca
3 OcBeméHHoCTH OcBeniéHHOCTH OcBeniéHHOCTH
4 pH pH pH
) TemrmiepaTypsl OKpYKaroIIe CpeIbl TeMriiepaTypsl OKpYKarOIIEH Cpebl Temnepatypsl Tena
6 Hurpar-nonon YacToTel AbIXaHUA
7 XII0pUA-HOHOB VYckopeHns
8 3ByKa OKT
9 BiraxxHocTH ouBbI Curnsl (3promerp)

10 Kucnopona

11 OnTryeckor IIOTHOCTH 525 HM (KOJIOpUMET))
12 Onrtrueckoit ioTHOCTH 470 HM (KOJTOpUMETD)
13 MytHOocTH (TYypOHAUMETD)

14 Oxkwcu yriepoaa

JlaTuyuky U JOTMOJIHUTENbHBIE MaTepHalibl (IEPEXOTHUKU, YyBCTBUTEIbHbBIC JIEMEHTHI, METOAHMUECKHUE MaTepUabl, 3apsAHOE YCTPONCTBO U
Ip.) KOMIUIEKTYIOTCSI B KOPOOKH-YEMOJaHbl.



YeQ0HO — MEeTOINYECKUH KOMIJIEKT

» Ilporpamma ocHOBHOrOo o0miero oOpasoBanus 1o Oumonormu. 5—9 xmaccel. ABtopsl: B. B. Ilaceunuk, B. B. JlaTtommn,l.
I'. llIsenos, 2016

> buonorus. bakrepun, rpudsl, pacrenus. 5 ki.: yae6. s obmieoOpaszosar. Yupexaeuuii . - B. B. I[laceunuk. — M.. - [Ipoda, 2016.

> buonorus. MHOrooOpasue MoKpHITOCEMEHHBIX pacTeHHid. 6 Ki1.: y4eb. s obmeobpaszosart. yupexaeauii / B.B. [Taceunuk. — M.: [lpoda,
2017.

> bBuonorus. XKuotHble. 7 K1.: yue0. 11 o0meoopasosat. yupexacuuii / B.B. Jlatiomun, B.A. [ankun. — M.: [Ipoda, 2017.

> bBuonorus. Yenosek. 8 ki1.: yued. st oomeoopasosar. yupesxaeuuii / J1.B. Kosecos, P./I. Mar, 1.H. besste. — M.: [Ipoda, 2018.

> buonorus 9 ki.: yue0. miust obmieoOpazoBat. yupexnenuit / A.A. Kamenckwuii, E.A. Kpukcynos, B.B. Ilaceunuxk, I'.I'. [lIBenoB. M.:
[Tpocsemenue, 2018

1) TIlmaHupyemble pe3yJibTAaThl OCBOCHHS Y4eOHOI 0 MpeaMeTa.
1.1. JIu4HOCTHBIE pe3yJabTaThl

VYyamuecs: TOJKHbI: — HUCIBITHIBATH YYBCTBO FOPJOCTH 32 POCCUNCKYIO OMOJIOTMUECKYIO HAYKY;
— CIIEAUTH 3a COOJIIOIEHUEM MPaBUJI IOBEACHUS B IPUPOJIE;
— MOHMMATh OCHOBHBIE ()aKTOPBI, OTIPEAETISIONINE B3aUMOOTHOIIICHHS] YeJIOBEKa U TPUPOIbI;
— YMETh pealn30BbIBATh TEOPETUYECKUE TO3HAHUS HA IPAKTUKE;
— MOHUMATh LIEHHOCTb 3JJ0POBOT0O M 6€30MacHOr0 00pa3a KU3HHU;
— MPU3HABATh [ICHHOCTh KU3HU BO BCEX €€ MPOSBICHUSIX U HEOOXOAUMOCTh OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHHUSI K OKPYKAIOIIeH cpelie;
— 0CO3HaBaTh 3HAUEHHE CEMbHU B JKU3HH YEJIOBEKA M OOIIECTBA;
— MPUHUMATh LICHHOCTHU CEMENHOM KU3HH;
— YBaXXUTEJIbHO 1 3a00TIUBO OTHOCUTHCS K WICHAM CBOEH CEMBbH;
— MOHUMAaTh 3HaYeHHE 00YUEHHUS I TOBCEIHEBHOM KU3HU U OCO3HAHHOTO BhIOOpa npodeccuu;
— MPOBOJUTH pabOTy HaJl OIIMOKAMHU IS BHECEHUSI KOPPEKTHB B yCBaUBaeMble 3HAHUS;
— MPU3HABATh IPABO KAXJIOTO Ha COOCTBEHHOE MHEHHUE;
— (GopMHUPOBATH SMOLIMOHATHFHO-TIOJIOKUTELHOE OTHOIIIEHHE CBEPCTHUKOB K cede yepe3 riIyooKoe 3HaHHE 300JI0THIECKON HAYKH;
— MPOSBIATH TOTOBHOCTh K CAMOCTOSITEIBHBIM MMOCTYIIKaM U JIEHCTBUSM Ha OJ1aro mpupobl;
— YMETh OTCTauBaTh CBOIO TOUKY 3PEHUS;
— KPUTUYHO OTHOCUTHCS K CBOUM TIOCTYIKAaM, HECTH OTBETCTBEHHOCTh 32 UX TIOCTIE/ICTBHUS,
— yMETb CAYIIaTh U CIBINIATEH APYroe MHEHUE, BECTH JTUCKYCCHIO, ONIEPHPOBATh (paKkTaMH Kak JUIsl IOKa3aTeNbCTBA, TaK U JJISl OMIPOBEPIKEHUS
CYILECTBYIOIIETO MHEHHUSI.



1.2. MeranpeaMeTHbIe pe3yJabTaThl

Me:knpeaMeTHblie NOHATH:

CUCTEMATHU3UpPOBaTh, COINOCTABJIATh, aHAJIM3UPOBaTh, 0000OLIATH U HUHTEPIPETHPOBATh HHPOPMALUIO, COJEP)KALIylOcd B  TOTOBBIX
MH(POPMAIMOHHBIX 00BEKTaX;

BBIICIATh TJIABHYIO M W30BITOUHYIO HH(OPMAIMIO, BBHIMOJHATH CMBICIOBOEC CBEPTHIBAHUE BBINCICHHBIX (AKTOB, MBICIEH; MPEACTaBIATH
nH(}OpPMALIKIO B CKATOW CI0BECHON Qopme (B BHJIE TJIaHA WIIM T€3UCOB) U B HAIJISIHO -CUMBOJINYECKOH (hopme (B Bue Tabuull, TpaduyecKuX cXem
U AMarpamm, KapT HOHATUN — KOHIENTYaJIbHBIX AUAarpaMM, OTIOPHBIX KOHCIIEKTOB);

3aIMOJHSTH U JJOTIOJIHATH TaOJIUIIbI, CXEMBbI, TUAarPaMMBbl, TEKCTBI

OBJIaJIeHUE O00Yy4YaloIIMMHUCS OCHOBAMHU UYWTATEJIbCKONW KOMIIETEHLWH, MPUOOpPETEeHNE HaBBIKOB pabOThl ¢ MH(pOpMaluel, yyacTue B MPOEKTHOH,
HCCIIEI0BATENLCKOM eI TEIBHOCTH.

PervigaTuBHEL ;

YMeHue caMoCTOSTENILHO ONPEAETATh ey 00ydeHus, CTaBUTh U (OPMYIUPOBATH HOBBIE 33[a4ul B yueOe U MO3HaBaTeNbHOU AESITeIbHOCTH,
pa3BUBAaTh MOTUBBI M HHTEPECHI CBOSH MO3HABATEILHOMN JAesaTeNbHOCTH. OOyUarOIIHIICS CMOXKET:

aHAJIM3MPOBATH CYILIECTBYIOIINE U IJIAHUPOBATh Oyaylue 00pa3oBaTeNbHbIE PE3yNIbTaThI;

UICHTUPUIIMPOBATH COOCTBEHHBIE TPOOIIEMBI U OTIPEENIATH IJIaBHYIO TPOOIEMY;

BBIJIBUTaTh BEPCUU pPeEILIeHUs TPOOIeMbl, JOPMYIUPOBATH TUIIOTE3bI, IPEIBOCXUIIATH KOHEUHBIN PE3yIIbTaT;

CTaBUTH LI ACSITEIbHOCTH HAa OCHOBE OINPEAEICHHON MPOOIEMBbI U CYIIECTBYIOLIUX BO3MOXKHOCTEH;

dbopMynupoBaTh yueOHbIC 33a/]aul KaK IIard JOCTHKEHHS MTOCTaBICHHOM 1IeTU 1eATEIbHOCTH;

000CHOBBIBATH 11€JI€BbIE OPUEHTHPHI U MPUOPUTETHI CCHUTKAMU HA IIEHHOCTH, YKa3bIBasi U 000CHOBBIBAsS JIOTUYECKYIO MOCIEI0BATEIBHOCTh
1aroB.

YMeHue caMOCTOSTENbHO TUIAHUPOBATh MYTH JOCTHKEHHUS 1IeNiel, B TOM YHCIie allbTepHATUBHbBIE, OCO3HAHHO BBHIOMpATh Hanboee
a¢deKTUBHBIE CIOCOOBI peleHHs YUeOHBIX U MTO3HABATENbHBIX 3a/1a4. OO0yUaronuiicss CMOXET:

OTIpeIeNATh HEOOX0AUMBIE AeHicTBHE(51) B COOTBETCTBHH C YU€OHOM U NMO3HABATENBHOM 3a/1a4eii U COCTABIISITH aJTOPUTM UX BBITIOJTHEHHUS,
000CHOBBIBAThH M OCYIIECTBIATH BBIOOP Hanboee 3h(HEeKTUBHBIX CIIOCOO0B pellIeHUs] YIeOHBIX U MO3HABATENbHBIX 33/1a4;
OTIPEIeNATH/HaX0IUTh, B TOM YKCIIE U3 MPEITI0KEHHBIX BAPUAHTOB, YCIOBUS AJIsl BHIIOTHEHHS yIeOHOW U MO3HABATEIHLHOM 3a/1a4H;

BBICTpanBaThb )KU3HCHHLBIC ITJIAHBI HAa KPAaTKOCPOIHOC 6YILYH_[€€ (SaSIBJISITL HCJICBBIC OPUCHTHUPBI, CTABUTH aJICKBATHLIC UM 3ada4u U



npeJuiarath ACHCTBHS, YKa3bIBas 1 000CHOBBIBASI JIOTHYECKYIO MTOCIIEI0BATENFHOCTD IAroB);

BBIOMPATH U3 MPEITI0KEHHBIX BAPHAHTOB M CAMOCTOSTENILHO UCKATh CPEICTBA/PECYPCHI TS PELICHHUS 3aJa4i/A0CTIKEHUS LIENH;

COCTaBJIATH IJIaH PELIEHUsI TPOOIIEMBI (BBIIIOJHEHUSI IPOEKTA, IPOBEIECHUS UCCIIEA0BAHMUS);

OTIpEeNIeNATh IOTEHIMAIbHBIEC 3aTPYAHEHUS TIPH PEIICHUH y4eOHOM 1 IO3HABATEIFHON 3a/1a4M U HAXOJUTh CPECTBA ISl X YCTPAHCHHUS;

OTIMCBIBATH CBOM OIBIT, 0OPMIISISL €T0 JIIsl Iepeadr JPYTUM JIIOISIM B BHJIE TEXHOJOTHH PEUICHUS MPAKTUYECKUX 3a7a4 ONPEACTICHHOTO

KJ1acca;

IJIAaHUPOBATH U KOPPEKTUPOBATH CBOIO MHAMBHUAYAIbHYIO 00pa30BaTeNbHYIO TPAEKTOPHIO.

YMeHHE COOTHOCHTH CBOM JEHCTBHS C IUIAHUPYEMBIMH pe3yJlbTaTaMH, OCYHIECTBJIATH KOHTPOJIb CBOEM JEATEIBHOCTH B IIpoLecce
JOCTHKEHHS Pe3ylibTaTa, ONpeAesTh CIOoCcOObl AEWCTBUIM B paMKax MPEeJIOKEHHBIX YCIOBUN M TpeOOBaHMM, KOPPEKTUPOBATh CBOU JEHCTBUS B
COOTBETCTBUU C U3MEHsIOIIEHCs cuTyareil. OOyJaromuics CMOXKeT:

OTPEJEeNATh COBMECTHO C MEAAaroroM M CBEPCTHUKAMHU KPUTEPUU IUIAHUPYEMBIX PE3YJIbTAaTOB M KPUTEPUM OLIEHKH CBOEM yueOHOM
NESITEIIbHOCTH;

CHCTEMaTU3HpOBaTh (B TOM YHCIE BBIOMpATh HMPUOPUTETHBIE) KPUTEPUH IUIAHUPYEMBIX PE3yJIbTaTOB M OLIEHKH CBOEH JEATEIbHOCTH;

O0TOMpaTh MHCTPYMEHTHI JUISl OLICHUBAHUS CBOEH AEATEIIBHOCTH, OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JIEATEILHOCTU B paMKax
IIPEUI0KEHHBIX YCIIOBUI U TpeOOBaHU;

OLICHUBATh CBOIO JIEATEIIBHOCTD, ApIYMEHTUPYsI IPUYMHBI JOCTHKEHHS UM OTCYTCTBUS INIAHUPYEMOTO PE3yJIbTaTa;

HaXOJIUTh JI0CTaTOYHbIE CPEJCTBA JUIS BBINOJIHEHHS y4eOHBIX IEHCTBUNA B U3MEHSIIOIIEICS CUTYalluy W/WIIA TIPU OTCYTCTBUU INIAHUPYEMOTO
pe3yJbrara;

paloTas Mo CBOEMYy IUIaHY, BHOCUTb KOPPEKTHBBI B TEKYIIYIO JESTEIbHOCTh Ha OCHOBE aHAJIM3a U3MEHEHUI CUTyaluH Ui MOJIy4eHUs
3aIlJIaHMPOBAHHBIX XapaKTEPUCTUK MPOAYKTa/pe3yIbTaTa;

YCTaHABJIMBATB CBSA3b MEXKIY ITOYYEHHBIMU XapaKTEpUCTUKAMU MPOAYKTA U XapaKTEpUCTUKaMU IIPOLIECCa ACATEIBHOCTH U 110 3aBEPILIECHUN
JEATENBHOCTH IIPEUIaraTb U3MEHEHUE XapaKTEPUCTUK MpoLecca AJIs IOIYYCHHs YIYYIICHHBIX XapaKTepUCTUK IIPOAYKTA;

CBEPATH CBOM JICHCTBHUS C IIETIbIO U, IPH HEOOXOIUMOCTH, UCTIPABIIATH OIIMOKH CaMOCTOSTENIBHO.

YMeHue olleHUBaTh MPAaBUIILHOCTD BBHITIOJHEHUS YU€OHOH 3a/1aui, COOCTBEHHbIE BO3MOXKHOCTH ee pemieHust. OOyJaromuiicst CMOXKeT:

ONpCACIIAATE KPUTCPUU ITPABUIIBHOCTHU (KOppeKTHOCTI/I) BBITIOJTHCHHU A y‘lC6HOﬁ 3aaa4u,



aHAJIM3UPOBATh U 000CHOBHIBATH MPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTAPHS JUIsl BHITIOJTHEHUS Y4eOHOW 3a1a4H;

cBOOOJTHO MOJIB30BATHCS BEIPAOOTAHHBIMU KPUTEPUSMH OLICHKH U CAMOOIIEHKHU, HCXO/IS M3 IeJTM M MMEIOIINXCS CPEJICTB, pa3inyas
pe3yNIbTaT U CIOCOObI ICHCTBHIA,

OILICHUBATh MPOIYKT CBOEH JAEATENLHOCTH IO 3aJaHHBIM H/MIM CaMOCTOSITEIBHO OTPEACICHHBIM KPUTEPHSIM B COOTBETCTBUHU C IEINBIO
NeATeNbHOCTH;

00OCHOBBIBATh JIOCTHKMMOCTH II€JH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIEHKM CBOMX BHYTPEHHHX PECYPCOB W JIOCTYITHBIX BHEIIHUX
pecypcos;

(uKCHPOBATh U aHAJIM3UPOBATH TMHAMHUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

Bnanenne ocHOBaMHM CaMOKOHTPOJISI, CAMOOIICHKH, MPHUHSTHS PENICHWH M OCYIIECTBICHUS OCO3HAHHOTO BbIOOpa B y4eOHOU u
no3HaBaTeNbHOU. OOyUJarOIIHICT CMOXKET:

HaOJII0/1aTh ¥ aHATM3UPOBATH COOCTBEHHYIO YIEOHYIO M TIO3HABATENBHYIO ACSTEIHHOCTD U JESITEITHHOCTD IPYTUX 00yJarOIINXCs B MIPOIIECCE
B3alMOIIPOBEPKH;

COOTHOCHUTbH pPeajibHbIE U TUIAHUPYEMbIE Pe3yJbTaThl UHAUBUIYAIbHON 00pa30BaTEIbHOM I€ATEIbHOCTH U I€JaTh BHIBOIBI;

MIPUHUMATD PellIeHUE B Y4eOHOM CUTyallud U HECTH 32 HETO OTBETCTBEHHOCTH;

CaMOCTOSITENILHO OIPENeNsTh IPUUUHBI CBOETO yCIleXa UM HeyCIeXxa U HaXOAUTh CIIOCOOBI BBIXO/A U3 CUTYallMU HEYCIIeXa;

PETPOCIEKTUBHO ONpEAENsATh, Kakue JACUCTBUA MO PELICHUI0 Y4eOHOM 3alauM WM mapaMeTpbl 3TUX JEHCTBHUI MPUBENIM K MOIYYCHUIO
HMMEIOIIErocs MPOAYKTa y4eOHO IeSTeIbHOCTH;

JEMOHCTPUPOBATh MPUEMBI PETYISIUU TCUXO(MU3UOIOTHUECKUX/ SMOLMOHANBHBIX COCTOSIHUM ISl MOCTIKEHUS 3PQeKTa YCHOKOCHHUS
(ycTpaHeHUsT SMOIMOHAIBHON HANpPsDKEHHOCTH), 3(dekTa BoccTaHOBIEHUs (ocnabieHus NposBICHWM yTomieHus), 3ddexra akTUBU3ALUU

(HOBHI_HCHI/IH HCHXOCI)H3HOHOFH‘ICCKOﬁ peaKTI/IBHOCTI/I) .



IloznapaTenbnbie YV/I

YMeHue omnpenensaTh IMOHSTHS, CO3[aBaTh OOOOIIEHUS, YCTaHABIWBAThL AHAJIOTHUU, KJIACCU(UIIMPOBATH, CAMOCTOSITEILHO BBIOMPATH
OCHOBAaHUS W KpUTEpHH JUIS KiIaccH(UKAIWK, YyCTaHABIMBATh NPUYUHHO-CIICICTBEHHBIC CBS3U, CTPOUTH JIOTHUECKOE DPACCYKICHHE,
YMO3aKJIIOYeHUE (MHAYKTUBHOE, IEAYKTUBHOE, TI0 aHAJIOTUH) U JIeJIaTh BBIBOAbI. O0YyJaromuics CMOXKET:

e TIOAOMPATH CIIOBA, COTIOAYMHEHHBIE KITFOYEBOMY CIIOBY, OTIPEICIISIONINE €T0 MPU3HAKU U CBOMCTBA;

e BBICTpPaMBATh JIOTUUECKYIO I[EMOYKY, COCTOSIIIYIO U3 KIIFOUEBOTO CJIOBA U COTIOJYMHEHHBIX €MY CJIOB;

e BBIJICJIATH OOIIHI MPU3HAK JIBYX UM HECKOJIBKUX MIPEIMETOB UJITH SIBJICHHUH U OOBSICHATH UX CXOJICTBO;

e O0BCIUHATH TIPEAMETHI M SBJICHUS B TPYIIBI 10 OMPEIEICHHBIM MpU3HAKaM, CPaBHUBATH, KIACCUPUIIUPOBATH U 0000IMaTh (paKThl U
SIBJICHUST;

e BBIJICJIATH SIBJICHUE U3 O0IIETO psijia APYTUX SIBJICHUH;

e OTNPENENATh 00CTOATENBCTBA, KOTOPHIE MPEAIIECTBOBAIN BOSHUKHOBEHUIO CBSI3H MEXY SBJICHUSMU, U3 3TUX OOCTOATEILCTB BBLACTAThH
OTIpeIeNsIoIINe, CTIOCOOHBIE OBITh MPUYMHON JAHHOTO SIBJICHUS, BBISBIISITh IPUUMHBI U CIIEJICTBUS SBICHMUIA;

e CTPOUTH PACCYXJIEHUE OT OOIIHUX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSIM M OT YaCTHBIX SIBJICHUI K OOLIUM 3aKOHOMEPHOCTSIM;

e CTPOUTH PacCyXJICHHE Ha OCHOBE CPaBHEHMSI IPEIMETOB U SIBIICHUH, BBIACTSS IPU ATOM OO0IIIHE PU3HAKH;

e U3JAraTh MOJTY4YEHHYIO HH(POPMAIINIO, UHTEPIIPETUPYS €€ B KOHTEKCTE peliaeMoi 3a1a4u;

e CaMOCTOSTEJIBHO YKa3bIBaTh HAa MH(OPMALIMIO, HY>KJAIOIIYIOCS B IPOBEPKE, MpeiaraTh U MPUMEHSITh CIIOCO0 MPOBEPKU JOCTOBEPHOCTH
nHpopMaluu;

e Bep0aIM30BaTh IMOIMOHAIBHOE BIIEYATIICHIE, OKa3aHHOE Ha HETO UCTOYHUKOM;

e OOBSACHATH SBJICHUS, IPOLIECCHI, CBA3H U OTHOIICHUS, BBISBISIEMbIE B XO/€ TO3HABATEIBHOMN U HCCIIEI0BATENILCKON AEITeTbHOCTH
(mpuBOAUTH 0OBACHEHHE C U3MEHEHHUEM (OPMBI TIPECTABIICHUS; OOBSICHATH, IETAIN3UPYS WK 000011ast; 00BACHATH C 3aJaHHOW TOYKH 3pEHHUS);

e BBIABIIATH U HA3bIBATh MPHUYUHBI COOBITHS, SBJICHHS, B TOM YHCIIC BO3MOXHbIC / HanboJice BEPOSTHBIC MPUINHBI, BO3ZMOXHBIE
MOCJEACTBUS 33JaHHON IPUYMHBI, CAMOCTOSTEIBHO OCYILECTBIISAS MPUUNHHO-CIIEICTBEHHBIN aHAIN3;

e JeNaTh BBIBOJ HA OCHOBE KPUTHYECKOTO aHAM3a Pa3HbIX TOUEK 3PEHHUS, MOATBEPXKAATh BBHIBOJ COOCTBEHHOU apryMeHTaIuell Wim
CaMOCTOSITEJIbHO MOJIYY€HHBIMU JTAHHBIMHU.

YMmenue CO31aBaTh, IPUMCHATHL U Hp606pa3OBLIBaTL 3HAaKW U CUMBOJIbI, MOJCTIN U CXEMBbI JJI1 pCUHICHUA y‘IC6HBIX 1 IIO3HABATCJIBHBIX 3a/1a4.



OOy4JaroImuics CMOXET:

e 0003HAaYaTh CUMBOJIOM ¥ 3HAKOM MPEJIMET U/UIIU SIBICHHE;

e OIpENeNATh JIOTUYECKUE CBSI3U MEXIY NMPEeIMETaMU W/WIH SBICHUSMH, 0003HAYATh JaHHBIC JIOTHYECKUE CBS3HM C MOMOIIBIO 3HAKOB B
cXeMme;

e CO3/1aBaTh aOCTPAKTHBIN WM peATbHBINA 00pa3 mpeaMeTa U/WilH SIBICHUS;

e CTPOUTH MOJIEJTIL/CXeMY Ha OCHOBE YCIOBUM 3a/1a4 U/WJIH CTI0C00a €€ PEIICHHS;

e CoO3/1aBaTh BepOaJbHBIC, BEMICCTBEHHBIE W WH(POPMAIMOHHBIE MOJEIH C BBIJCICHHEM CYIIECTBEHHBIX XapaKTEPHCTUK OOBEKTa IS
OTIpeieNIeH s Crioco0a penIeHus 3a1aui B COOTBETCTBUH C CHTYaIUeH;

e TIpe0Opa3OBBIBATH MO/IEIH C IIEITHIO BBISIBIICHHSI OOIIMX 3aKOHOB, ONIPEACIISIONINX JAaHHYIO IPEAMETHYIO 001aCTh;

e TIEPEBOJIUTH CIOXKHYIO 10 COCTaBy (MHOTOACMEKTHYIO) HHPOPMAIMIO U3 rpapuueckoro uin GopMain30BaHHOTO (CUMBOJIBHOTO)
MIpeJICTaBJICHUs B TEKCTOBOE, U HA00OPOT;

e CTPOUTH CXEMY, AJITOPUTM JICHCTBUS, UCIIPABIIATH UM BOCCTAHABIMBATH HEM3BECTHBIN paHee arOPUTM Ha OCHOBE UMEIOIETrOCs 3HAHUS
00 00BeKTe, K KOTOPOMY IPUMEHSETCS aJITOPUTM;

e CTPOUTH JIOKA3aTEIbCTBO: MIPSIMOE, KOCBEHHOE, OT IIPOTUBHOTIO;

e aHAJIM3UPOBATH/PeUIEKCUPOBATH OIBIT Pa3padOTKU U pean3aly y4eOHOro IPOEKTa, UCCIIEN0BaHUS (TEOPETHUECKOTO, SMITUPUIECKOTO)
Ha OCHOBE NPEJUI0KEHHON IPOOIEMHOM CUTyalluy, IIOCTABJICHHOH L€ 1/UIIU 3alaHHbIX KPUTEPUEB OLEHKH ITPOAYKTa/pe3ylibTaTa.

CwmpicnoBoe ureHre. OOyJaromuics CMOXKeT:

e HAXOJUTh B TEKCTE TpeOyeMyro HHPOPMALHIO (B COOTBETCTBHUH C LIEJIIMU CBOEH J€ATEIbHOCTH);

e OPHEHTUPOBATHCS B COJICPHKAHUU TEKCTA, IOHUMATh LIEIOCTHBIM CMBICI TEKCTA, CTPYKTYPUPOBATh TEKCT;

e YCTaHaBJIMBAaTh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITUH, SBJICHUH, TPOLIECCOB;

e PE3IOMHPOBATH INIABHYIO UJICI0 TEKCTA;

e TpeoOpa3oBbIBATh TEKCT, KIEPEBOJIS» €T0 B APYI'YI0 MOJAIBHOCTb, HHTEPIPETUPOBATH TEKCT (XYA0KECTBEHHBIH U HEXYI0KECTBEHHBIN —
y4eOHbIi, HayYHO-TIOMYJISIPHBIH, HHPOPMAIIMOHHBIH, TekcT Non-fiction);

e KPUTHUYECKU OLIEHUBATH COJEpKaHUE U POPMY TEKCTa.

(DOpMI/IpOBaHI/Ie " pa3sBUTUC 3KOJIOTHUYCCKOI'0 MBIIUICHUA, YMCHUC TIPUMCHATL €TI0 B HOSHaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ, COIHAIbHOM



MPaKTUKE U IpoQecCHOHANBHOM opreHTai. O0yJaromuicss CMOXKeT:

OTPEJIEIIATh CBOE OTHOILIEHUE K IPUPOIHOM cpee;

AHAJM3UPOBATH BIMSHHUE YKOJOTHUECKUX (PAKTOPOB HA cpely OOMTAHUS KUBBIX OPraHU3MOB;

IIPOBOJUTH IPUUMHHBIA U BEPOSATHOCTHBIIN aHAIN3 IKOJIOTUUECKUX CUTYalIH;

MIPOTHO3MPOBATH U3MEHEHHUSI CUTYAI[H IIPH CMEHE ICHCTBHSI OJTHOTO (paKTopa Ha JieiicTBrE Ipyroro (akropa;
pacnpoCTPaHATh 3KOJOTUYECKHE 3HAHUSI M yUaCTBOBATh B MPAKTUYECKUX JIeax M0 3alUTE OKPYKAIOIIEH Cpeibl;
BBIPA)KaTh CBOE OTHOLIEHHUE K PUPOJIE YePEe3 PUCYHKU, COUMHEHHUSI, MOJIENIH, IPOEKTHBIE paOOTHI.

PazButne moTHBanMu K OBIAJCHUIO KYJbTYPOM aKTHBHOTO HMCIOJIb30BAHUS CIIOBAped M JIPYrHMX MOUCKOBBIX cucteM. OOydaroniuiics

CMOXKCT:
(] OHpe)IeJ'ISIT b HGO6XO}II/IMI)IG KJIFOYCBBIC ITOMCKOBBIC CJIOBA U sanpocm;
(] OCYH_ICCTBJ'IHTI) BSaHMOHeﬁCTBHC C 3J'I€KTpOHHBIMI/I ITIOMCKOBBIMH CUCTCEMaMHU, CJ'IOBapHMI/I;
e (opmupoBaTH MHOXKECTBEHHYIO BEIOOPKY M3 TIOMCKOBBIX HCTOYHHUKOB ISl 00EKTHUBHU3AIINY PE3Yy/IhTaTOB MMOMCKA;
e COOTHOCHUTH HOJ'IyLIeHHBIe pGSYJ'IBTaT bI IIOMCKA CO CBOGf/i OCATCIBbHOCTBIO.
Kovmmynuxarupneie YV

VmMmenue OPraHrU30BbLIBATDH y‘IG6HO€ COTPYAHHUUYECTBO U COBMECTHYIO ACATCIILHOCTD C YYUTCIIEM U CBEPCTHUKAMMU pa60TaTb HHANBUAYAJIbHO

U B I'pylie: HAXOOUThb 06mee PCUICHHUC W Pa3pCllaTb KOH(l)J'II/IKTBI Ha OCHOBE€ COI'JlIaCOBaHHA HO3PII.[PII>1 U y4€Ta HMHTCPECOB, (bOpMy.]'II/IpOBaTB,

APTYMCHTHUPOBATH U OTCTaBATh CBOC MHCHHUC. O6yanOHlHﬁCﬂ CMOXKCT:

-OIpCaACIATL BO3MOIXKHBIC POJIN B COBMECTHOM ACATCIIbHOCTH,

-UrpaThb OMPECACICHHYIO POJIb B COBMECTHOM JACATCIBbHOCTH,

-[IPUHUMATD ITO3ULUTIO CO6€C€I[HI/IKa, IOHUMad MO3ULUI0 APYTroro, pa3jindaTrh B €T0 peUYr: MHCHHUC (TO‘IKy 3peHI/ISI), J0Ka3aTCJIbCTBO (apFYMeHTBI),

(akThl; TUTIOTE3bl, AKCHOMBI, TEOPHH;

-OIMPEaCIATE CBOU JIEUCTBUS U IEHCTBUSA nmapTHEpa, KOTOPLIC CIIOCOOCTBOBAIIN UJIU MpenATCTBOBAJIN HpOILYKTHBHOﬁ KOMMYHUKAIIUU

-CTpOUTH IMIO3UTUBHBIC OTHOLICHUA B ITPOLCCCC yqe6H0171 1 II03HaBaTEeIbHOMI ACATCIIBHOCTH,

KOPPECKTHO U apryMCHTUPOBAHHO OTCTAMBATH CBOKO TOYKY 3pCHHA, B JUCKYCCUU YMCTH BBIABUI'dTh -KOHTPAPT'YMCHTHI, Hepe(ppaznpOBaTL CBOIO

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



-KPUTHUYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM NMPU3HABATh OMIMOOYHOCTH CBOETO MHEHHS (€CITM OHO TaKOBO) U
KOPPEKTUPOBATh €I0;

-TIpe/yiaraTh albTePHATUBHOE PEIICHHE B KOH(DIUKTHON CUTYaIuH;

-BBIJICIISTH OOIIYIO TOUKY 3PEHHUS B TUCKYCCHH;

-JI0rOBAapUBAThCS O MPaBUIIaX U BONPOCAX i 00CYKIEHHSI B COOTBETCTBUH C IIOCTABJIEHHOW NIEpe]] TPYIION 3a1auei;

-OpraHHU30BbIBaTh yUeOHOE B3aUMOEHCTBHE B IpyMIie (ONpeaAesTh 00LIue eNr, pacpeleNsaTh PO, JOrOBapUBaTLCS IPYT € IPYrOM U T. 11.);
-yCTpaHATh B paMKax Juajora pa3pbiBbl B KOMMYHHUKAllMM, OOYCJIOBJICHHbIE HENOHMMAHUEM/HENPUSITHEM CO CTOPOHBI coOecelHMKa 3a/lauH,
(hopMBI MU COZIEpKAHUSI TUATIOTA.

YMeHHe 0CO3HAaHHO HCMOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUH C 3a7auyeil KOMMYHHKAIMM JJIS BBIPAKEHUS CBOMX YYBCTB, MBICIEH U
MOTpeOHOCTEN ISl TUTAHUPOBAHMS M PETYIISAIMN CBOCH NIEATETLHOCTH; BIAJCHUE YCTHOW M MUChMEHHON PEUYbl0, MOHOJOTUYECKOW KOHTEKCTHOM
peubto. OOyyarouIuiicss CMOXKeT:

-OIpeneNsaTh 3a/1a4y KOMMYHHKAIIMN U B COOTBETCTBUHU C HEM 0TOMPATh peyeBbIe CPEACTBA;

-0TOMpaTh U UCMOJIb30BaTh PEUEBIE CPEACTBA B MPOIlecce KOMMYHHUKAIIMH C APYTUMU JIIOIbMH (IMAJOr B ape, B MaJioi rpymre u T. 1.);
-IPEJCTABIIATh B YCTHOM MJIM MUCbMEHHOM (pOpMe pa3BepHYTHIN MJIaH COOCTBEHHOU AEATEIbHOCTH;

coOII0AaTh HOPMBI ITyOIMYHOM peun, perjiaMeHT B MOHOJIOTe U IUCKYCCUU B COOTBETCTBUM C KOMMYHUKATUBHOU 3a/1a4eii;

-BBICKa3bIBATh U 00OCHOBBIBATH MHEHUE (CYX/ICHUE) U 3allpallluBaTh MHEHHE NapTHEpa B paMKax JIMaiora,

-IIPUHUMATh PEIlIeHHE B XOJI€ TUAJIOTa ¥ COTJIACOBBIBATH €r0 C COOECETHUKOM;

-C03/1aBaTh MMCbMEHHBIE «KIIUITUPOBAHHBIE» U OPUTMHAIIbHBIE TEKCTHI C UCTIOJIB30BAHUEM HEOOXOAUMBIX PEUYEBBIX CPE/ICTB;

-ICIIOJIb30BaTh BepOabHbIE CPEACTBA (CPEACTBA JIOTUYECKOM CBSA3H) ISl BHIJICIIEHUSI CMBICIIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

-MCI0JIb30BaTh HEBEpOaIbHbIE CPEJICTBA MITM HATJISTHbIE MaTepUallbl, TOArOTOBIEHHBIE/OTOOpaHHBIE IO PYKOBOJICTBOM YUUTEIIS;

-Jie7aTh OLEHOYHBIM BBIBOJ O JOCTHKEHUH L€ KOMMYHUKAIIMM HETIOCPEICTBEHHO IOCIIE 3aBEPUICHUS] KOMMYHMKaTUBHOIO KOHTAKTa U
000CHOBBIBATH €TO.

®opMHUpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JACTH HCIIOJIb30BaHHS MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruit (mamee — UKT).
OOyyJaromuiics CMOXKET:

-~ICJICHAIIPABJICHHO UCKATh U UCIIOJIb30BATh I/IH(bOpMaI_II/IOHHLIC PECYpPCHI, HCO6XOI[I/IMLIG AT pCHICHUSA y‘-IC6HBIX U MMPAKTUYCCKUX 3a71a4 C TOMOIIbIO



cpeactB UKT;

-BBI6I/IpaTb, CTPOUTH M HCIIOJIB30BATH AJCKBATHYIO I/IH(i)OpMaLII/IOHHYIO MOJCIIbL JJId Mepcaadnu CBOUX MBICIICH cpeacrBaMu CCTCCTBCHHBIX M
(bOpMaJII)HI)IX SA3BIKOB B COOTBETCTBUH C YCIIOBUSIMU KOMMYHUKAIIUU,

-BbIACIATDH HH(i)OpMaIlI/IOHHbeI ACIICKT 3aJa4u, OIICPUPOBATH JaHHBIMHA, UCIIOJIB30BATh MOJICIIb PCIICHUS 3a1a4u,

-UCIIOJIb30BATh KOMIIBIOTCPHBIC TCXHOJIOTUH (BKJHO‘-Iaﬂ BI>I60p AZICKBATHBIX 3aJa4€ HHCTPYMCHTAJIbHBIX MNPOTpaMMHO-alIIapaTHbIX CPCACTB U
CepBI/ICOB) JJId pCHICHUS I/IHq)OpMaHI/IOHHI)IX 1 KOMMYHUKAIITUOHHBIX yqe6Hr,1x 3aJa4, B TOM 4YMCJIC. BBIYUCICHUC, HAIITUCAHUEC IINCEM, CO‘II/IHCHPIfI,
JOKJIaJI0B, pedepaToB, co3JaHHe MTPEe3EeHTAMN U Jp.;

-MCMO0JIb30BaTh HH(OPMALIMIO C YUETOM 3TUYECKHUX U MPABOBBIX HOPM;

-c03/1aBaTh MH(OPMALMOHHBIE PECYpPChl PA3HOTO THUIMA W JJIS Pa3HbIX ayIUTOpUl, coOmonaTe WHGOPMAIMOHHYIO TUTHMEHY M IpaBuia

nH(OpPMaLMOHHON OE30MaCHOCTH.
1.3. IIpeaMeTHpBIE PE3VILTATERI:

B pe3ysbTaTe u3yuyeHust Kypca 0M0JI0rMyd B OCHOBHO# 1IKOJI€:

BhInycKHUK HAy4HMTCsl M0JIH30BaThCSl HAYYHBIMH METOJAMU JJIS PAClO3HaHUS OMOJIOMYECKUX MpoOJieM; JaBaTh HaydyHOEe OOBSICHEHHE
OuosyoruueckuM Qaxrtam, IpoleccaM, SBICHUSM, 3aKOHOMEPHOCTSM, UX POJIM B JKU3HM OPraHU3MOB U YeJIOBEKa; MPOBOJUTH HAOIIOACHUS 3a
KUBBIMH OOBEKTaMH, COOCTBEHHBIM OPraHHU3MOM; OIMCHIBAaTh OHUOJIOTMYECKHE OOBEKThI, MPOLECCHl U SBJICHHUS; CTaBUTh HECJIOKHbBIC
OMOJIOTMYECKHE SKCIIEPUMEHTHI U HHTEPIIPETUPOBATh UX PE3YJIbTATHI.

BrInyckHHMK OBJaieeT CUCTEMON OMONOTMYECKUX 3HAHUN — MOHATHSMH, 3aKOHOMEPHOCTSAMHU, 3aKOHAMH, TEOPUSIMHU, UMEIOIUMU BaXKHOE
0011eo0pa3oBaTeIbHOE U MO3HABATEILHOE 3HAYCHHE; CBEICHUSIMH 110 UICTOPHH CTAHOBJICHUS OMOJIOTHH KaK HayKH.

BoimyckHUK OCBOMT 00IMe MpHEMbl: OKa3aHWS MEpPBOM MOMOIIM;, PAMOHAIBHON OpraHu3aluu Tpylda W OTIbIXa; BHIPALIUBAHUSA H
pPa3MHOKEHHsI KYAbTYpHBIX PACTeHM M JOMAIHUX >KUBOTHBIX, yXOJa 3a HUMH; MPOBEACHUS HAOIIOACHUN 3a COCTOSIHHEM COOCTBEHHOTO
OpraHmu3Ma; mpaBuia paboThl B KaOMHETe OMOJIOTHH, ¢ OMOIOTHYECKUMH MPUOOpaMU U UHCTPYMEHTAMH.

BrInmyckHHK TPHOOPETET HABBIKU HCIIOIH30BAHMS HAYYHO-TIOMYJISIPHOMN JIUTEPATYphI 10 OMOJIOTHH, CIPABOYHBIX MAaTEpUaIoB (Ha OyMa)KHBIX

H SJICKTPOHHBIX HOCI/ITCJBIX), peCypcoB I/IHTepHCTa IIpH BLIITOJIHCHHUN y‘-Ie6HBIX 3ajaad.



BhIyCKHUK NOJIyYUT BO3MOKHOCTh HAYYHThCS

® OCO3HAHHO MCIOJIb30BaTh 3HAHUS OCHOBHBIX MPABUJI MIOBEJCHISI B IPUPO/IE i OCHOB 37I0POBOTO 00pa3a KU3HU B OBITY;

e BBLIOMPATH IICJIEBBIC U CMBICIOBBIC YCTAHOBKHM B CBOMX JICHCTBUSAX M MOCTYIKAX IO OTHOIICHUIO K JKHBOU MPUPOJE, 3I0POBBIO CBOEMY U
OKPYXKAOIINX;

® OpHUEHTHPOBATHCS B CUCTEME IMO3HABATEIBHBIX IICHHOCTEH — BOCIPHHHMATh WH()OPMAIHIO OMOJIOTUYECKOTO COJCPKAHUS B HAYyYHO-
MOMYJSIPHON JIUTEpaType, CpeiacTBaXx MaccoBoil wmH(popmammm u HHTEpHET-pecypcaxX, KPUTHYECKH OICHUBATH TOJYYCHHYIO HH(OpPMAIIHIO,
aHAIM3UPYA €€ COJIEP KaHUE U JTAaHHbIE 00 UCTOYHUKE MH(POPMAIIHH;

® C03/1aBaTh COOCTBEHHBIC TMHCHMECHHBIE M YCTHBIC COOOIICHUS O OWOJIOTMUSCKUX SIBIICHUSX M IpoIleccaX Ha OCHOBE HECKOJIBKHX
HMCTOYHUKOB MH(POPMAITUH, COIPOBOXKIATH BRICTYIUICHHE TTPE3CHTAIIMCH, YIUTHIBast 0COOCHHOCTH ayIUTOPHH CBEPCTHHKOB.

KuBble  OpraHusMbl

BbpInyCKHUK HAy4YuTCS:

® BBIJICISATH CYIIECTBEHHBIC MPU3HAKU OMOJIOTHUYECKHX OOBEKTOB (KJIETOK M OPTraHU3MOB PAaCTCHHM, KUBOTHBIX, TpUOOB, OakTepwil) u
MPOLIECCOB, XapaKTEPHBIX ISl )KUBBIX OPTraHU3MOB;

® apryMEHTHPOBaTh, MPUBOAUTH JOKA3aTEIbCTBA POJICTBA PA3IMYHBIX TAKCOHOB PACTEHHMA, )KUBOTHBIX, TPUOOB U OaKTepUii;

® apryMeHTUPOBATH, IPUBOAUTH JI0KA3aTEIbCTBA PA3IUYUI PACTEHUI, )KUBOTHBIX, TPHOOB 1 OaKTEepuil;

® OCYIIECTBIIATH KiIacCU(PUKAIIUIO OMOJOTHUECKHX 00BEKTOB (pacTEHUH, )KUBOTHBIX, OaKTepHid, IprOOB) HA OCHOBE ONIPEICTICHUS UX
MIPUHAJIICSKHOCTH K OTIPEICIIEHHOM CUCTEMaTHYECKOH TPyIIe;

® pAacKphIBaTh POJIb OMOJIOTUU B MPAKTUYECKON NEATETbHOCTH JIIOJICH; POJIb PA3IMYHBIX OPIraHU3MOB B JKU3HH YEJIOBEKA;

e OOBSACHATH OOIIHOCTH MPOUCXOKJICHUSI M SBOJIONMH CHCTEMAaTHUYECKUX TPYII PACTEHUH M KUBOTHBIX HA MPUMEPAX COMOCTaBICHUS
OMOJIOTHYECKUX 0OBEKTOB;

® BBISBJIATH MPUMEPHI U PACKPBIBATH CYIIIHOCTH MPUCIOCOOIEHHOCTH OPTaHU3MOB K Cpe/ie OOUTaHMUS,

® pa3nuyaTh MO BHEIIHEMY BHJy, CXeMaM U OMHUCAHMSIM peallbHble OMOJIOTHYeCKHe OOBEKThl WM UX U300paKeHUS, BBISBIATH
OTIIMYUTETFHBIC IPU3HAKU OUOJIOTHYECKUX 0OBEKTOB;

e CpaBHMBaTh OMOJOTHYECKHE OOBEKTHI (pacTeHUs, KUBOTHBIE, OAKTEpPHH, TPUOBI), MPOLIECCHl KU3HEACATEIHHOCTH; JIeNaTh BBHIBOJBI U

YMO3aKJIUYCHHUA Ha OCHOBC CPABHCHUS



¢ YCTAaHABJIMBATb B3aMMOCBA3HU MCKIAY 0COOCHHOCTSIMH CTPOCHUSA U q)YHKI_II/ISIMI/I KJICTOK U TKaHef/'I, OpralHoB U CUCTEM OPraHOB,

® JCIIOJIb30BaTh MCTOIbI OHOJIOrUYECKOM HAyKH: Ha6JIIOI[aTL Y OIMCHIBATH OMOJIOTHYCCKUE 00BEKThI U MponecCcChl; CTABUTh OMOJIOrHYCCKHUE

OKCIICPUMCHTBI U O00BACHATH UX PE3YIbTAThI,

® 3HATb U ApTYMCHTHPOBATH OCHOBHBIC IIpaBHJIa IOBEACHH A B IIPUPOJIC,

¢ AHAJIM3UPOBATH U OLICHUBATH MMOCICACTBUA ACATCILHOCTHU YCJIOBEKA B IPHUPOJC,

® OIIMCBIBATH U UCITIOJIb30BATh ITPUCMBI BhIpalllUBAHUA U PaA3MHOXKCHHA KYJIbTYPHBIX paCTeHI/II\/'I " JOMAIIHUX KMBOTHBIX, YXOJd 34 HUMU;

e 3HaTh U COONIO/IATh MpaBuiia paboThl B KAOMHETE OMOJIOTUH.

BblﬂyCKHHK MOJYYUT BO3BMOKHOCTb HAYYUTHCH:

® HaXxoJAWUTh MHGOPMALIMIO O PACTEHUSX, KUBOTHBIX ITpubax U OaKTepUsAX B HAyYHO-NOMYJSPHON JIUTEpaType, OMOIOTHUECKUX CIOBapsX,
crpaBOYHHKaX, IHTEpHET pecypce, aHAIM3UPOBaTh U OLICHUBATH €€, IEPEBOIUTH U3 OJHOU (DOPMBI B IPYTYIO;

® OCHOBAaM HCCIICIOBATEIILCKOW U MPOEKTHON JEATEILHOCTH IO M3YYCHHIO OPTaHM3MOB Pa3lMYHBIX IIAPCTB KHUBOW MPHUPOMBI, BKIIOYAsS
yMeHUst GopMyIUpoBaTh 3aa4d, PEICTABIATh pabOTy Ha 3alIUTY U 3aIIMIIAThH €.

® HCMOJB30BaTh NPUEMbI OKa3aHMs MIEPBOI IIOMOIIH MPH OTPABIICHHUH SIIOBUTHIMHU TPUOAMHU, SIOBUTHIMU PACTEHHUSIMHU, YKyCaX )KHBOTHBIX;
pabOThI C ONPEACTUTENIMH PACTCHUI; PA3MHOEHUS 1 BBIPAIIUBAHUS KYJIbTYPHBIX PACTEHUH, yX0I0M 3a JOMAIIHUMHU )KUBOTHBIMH;

® OpPUCHTUPOBATHCS B CHCTEME MOPAJIBbHBIX HOPM M IICHHOCTEH IO OTHOWICHHIO K OOBEKTaM XHMBOW NMPHUPOABI (IIPU3HAHHWE BBICOKOM
[IEHHOCTH KHM3HHU BO BCEX €€ MPOSBICHUIX, SKOJIOTHYECKOE CO3HAHHUE, SMOIIMOHAIBHO-IICHHOCTHOE OTHOIIEHHE K 00bEKTaM >KUBOW IPHPOIbI);

® O0CO3HaHHO HCIIOJIb30BATh 3HAHHMS OCHOBHBIX NMPAaBHJI TOBEJICHUS B MPHUPOJE; BHIOMPATH LIENIECBBIC U CMBICIOBBIC YCTAHOBKHM B CBOMX
JEUCTBHAX M MOCTYIKaX 110 OTHOILICHHIO K )KUBOH MTPUPOJIE;

® C03/1aBaTh COOCTBEHHBIC NMHCHMEHHBIC M YCTHBIE COOOIICHHS O PACTEHUSX, KMBOTHBIX, OaKTEpUs M I'puOaX Ha OCHOBE HECKOJIBKHX
MCTOYHHUKOB MH(OPMAINH, COTPOBOXKAAThH BHICTYIUIEHUE MTPE3EHTALIMEH, YUUTHIBast OCOOEHHOCTH ayIUTOPHUH CBEPCTHUKOB;

e paboTaTh B TpyNIE CBEPCTHUKOB IPH pEIIEHUM I103HABATENbHBIX 3a/1a4 CBS3aHHBIX C H3Y4YEHHEM OCOOEHHOCTEH CTpOeHHUs |
KHU3HEIEATENbHOCTH PAaCTeHUH, )KUBOTHBIX, IPUOOB U OakTepuil, INIAHUPOBATH COBMECTHYIO JEATEIbHOCTb, YUUTHIBATh MHEHUE OKPY)KAIOLUINX U

aJICKBATHO OLICHHUBATDH COOCTBEHHBIM BKJIaJ B ACATCIIbHOCTD I'PYHIIBL.



YeJ10BeK U €ro 310poBbe
BbInycCKHMK HAYYHTCS:

® BLIACIATH CYIICCTBCHHBIC IIPU3HAKU OMOJIOTMYECKUX 00OBEKTOB ()KI/IBOTHBIX KJICTOK U TKaHefI, OpraHoB U CUCTEM OpPTraHOB ‘-ICJIOBCKa) u

IMPOUECCCOB KUBHCACATCIIBHOCTHU, XapaKTCPHBIX IJId OpraHnu3Ma 4CJI0OBCKaA,
® ApPrymCcHTHPOBAThH, IPUBOJUTH JOKA3aTCIILCTBA B3AMMOCBA3HU YCIIOBCKA U OKPY)KaIOIIICf/i Cpc€abl, poaACTBA YCJIOBCKA C )KUBOTHBIMMH,
® ApPrymMcHTUpPOBAThH, IPUBOAUTH JOKA3aTCIbCTBA OTIIMYUH YeIOBEKa OT KHNBOTHBIX]

® APTyMEHTHPOBATH, IPUBOIUTH JI0KA3aTEIHCTBA HEOOXOAUMOCTH COOITIOIEHUS Mep MPO(PUIAKTHKH 3a00I€BaHUH, TpPaBMaTH3Ma, CTPECCOB,
BpPEAHBIX IPUBBIYEK, HAPYIIIEHUS] OCAHKU, 3pEHUS, CIIyXa, THPEKIMOHHBIX U MIPOCTYIHBIX 3a00JI€BaHMI;

e OOBACHATH 3BOJIONUIO BuAa YenoBeK pa3syMHBIM Ha MpHMepax COMOCTaBICHMSI OHMOJIOTHYECKUX OOBEKTOB M JPYTUX MaTepHalbHBIX
apre(akToB;

® BBIIBIIATH IPUMEPHI U TOSICHATH MPOSIBIICHUE HACJICACTBEHHBIX 3a00JI€BAHUI y YEIOBEKA, CYIMIHOCTH MPOIECCOB HACIEACTBEHHOCTH U
N3MEHUYUBOCTH, TPUCYIIEH YETOBEKY;

® pa3IuyaTh MO BHEIIHEMY BUIY, CXEMaM M OMHCAHUSIM pealbHble OMOJOrH4YecKre 0OOBEKTHI (KJIETKH, TKAaHH OpPTraHbl, CUCTEMbI OpPraHOB)

MUK UX I/I306pa}KCHI/IH, BBIABJIATD OTJIIMYUTCIIBHBIC ITPU3HAKH OHOJIOTHYECKUX 06’beKTOB;

¢ CpaBHHBATb OuoJjiornyeckrue 00bEKTHI (KHGTKI/I, TKaHH, OpraHbl, CUCTEMBI OpFaHOB), IMPOUCCChI JKUSHCACATCIbHOCTHU (HI/ITaHI/IC, JbIXaHHE,

oOMeH BCIIICCTB, BBIJACIICHUC U I[p.); ACJIaTh BBIBOABI U YMO3AKIIIOYCHHUS HA OCHOBC CPaBHCHMUS,
® YCTAaHABJIMBATb B3aMMOCBA3U MCKIAY 0COOEHHOCTAMU CTPOCHUA U Q)YHKHI/IHMI/I KIICTOK U TKaHeﬁ, OpraHoB U CUCTCM OPI'aHOB;

® HCIIOJb30BaThb MCTOJBI 0MOJI0THYECKOH HAayKHU: Ha6J'IIO)IaTB 1 OIHCBHIBATh OMOJIOrHYECKHE OOBEKTHI U MpouecCChl; IIPOBOAUTH

WCCIICIOBAHUS C OPraHM3MOM YEJIOBEKA U OOBSCHATh UX PE3YJIbTAThI;
® 3HATh U APTYMEHTUPOBATH OCHOBHBIE MPUHIUIIBI 3A0POBOT0 00pa3a )KU3HH, PAllMOHAIBHON OpraHU3allK TPYAa U OTAbIXA;
® aHANM3HPOBATH U OIICHUBATH BIUSHUE (DAKTOPOB PUCKA HA 3/I0POBHE UETOBEKA;
® OMKCHIBATh U MCTIOJIH30BATh IPUEMbI OKa3aHUsl TIEPBOI MOMOIIIH;
e 3HAaTh U COONIO/IATh MpaBuiia pabOTH B KAOMHETE OMOTIOTUH.
BhInyCKHUK MOJIyYUT BO3MOKHOCTH HAYYHThCS

® OOBACHATH HeO6XO,Z[I/IMOCTB NPUMCHCHUSA TCX WJIM HHBIX IMPUCMOB IIPHU OKA3aHUU HCpBOﬁ I[OBpa‘{C6HOI>'I oMo npu OTpaBJICHUSAX,



0’KOTax, 00MOPOKEHHSIX, TPaBMaX, CIIACEHUH YTOMAIOIIET0, KPOBOTCUCHHUSIX;

® HAXOJUTh WH(OPMAIMIO O CTPOCHUHU U KUIHEACIATCITLHOCTH YEIIOBEKA B HAYYHO-TIOMYJISPHON JUTEpaType, OMOJIOTUYECKUX CIOBAPSIX,
crpaBOYHHKaX, IHTEpHET-pecypce, aHaIu3UpOBaTh U OLICHUBATH €€, IEPEBOIUTh U3 OAHOU (DOPMBI B PYTYIO;

® OPHUEHTHPOBATHCS B CUCTEME MOPAJIbHBIX HOPM U IICHHOCTEH 10 OTHOLIEHUIO K COOCTBEHHOMY 37I0POBBIO U 3/IOPOBBIO IPYTUX JIFOJICH;

® HAaXOJWUTh B YU4eOHOW, HAyYHO-TIONYJISIPHOM JiuTeparype, MHTepHET-pecypcax uHpopMaIuio 00 opraHu3Me 4eloBeka, opopMisTh ee B
BH/JIC YCTHBIX COOOIICHHI U TOKIIAIOB;

® AHAJIM3WPOBATH U OUCHUBATH LECJICBBIC U CMBICIIOBBIC YCTAHOBKHU B CBOUX I[Gf/iCTBI/ISIX M IIOCTYIKaX MO0 OTHOWICHUIO K 30POBBIO CBOEMY U
OKPYXAIOIIUX; TIOCIIEICTBUS BIUSHUS (DAKTOPOB PUCKA HA 3/I0POBHE YEIOBEKA.

® CoOo3aaBaThb coOCTBEHHBIE MTUCHMEHHBIE U YCTHBIC COO6HICHI/I$I 00 OpraHru3Me 4€JIOBCKA U €I0 XU3HCACATCIbHOCTU HA OCHOBEC HECKOJIBKUX
NCTOYHHUKOB I/IH(l)OpMaHI/II/I, COIMPOBOXAATh BBICTYIIJICHUEC npeseHTauHeﬁ, YUYHUTEIBast 0COOEHHOCTH aAyaAuTOPUH CBEPCTHUKOB,

® pa6OTaTB B I'pyInme€ CBEPCTHUKOB IIPHU PCHICHUHN ITO3HABATCIIBHBIX 3a7a4 CBA3aHHBIX C 0COOEHHOCTIIMA CTPOCHUA U KUSHEACATCIbHOCTHU
OpraHu3Ma 4eJjoBeKa, IUIAaHUPOBATh COBMECTHYIO JESITEIbHOCTb, YUUTHIBATH MHEHHE OKPYXKAIOIINX U aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKIIA]l B
JeSITeNIbHOCTD TPYIIIIBI.

Oo01mme 6moJIOrHYecKue 3aKOHOMEPHOCTH

BbINMyCKHUK HAYYUTCS:

® BBIIEJATH CYUIECTBEHHBIC MPU3HAKU OUOJIOTMUYECKUX O0BEKTOB (BHIA, SKOCUCTEMBI, OHMochepsl) U MPOLECCOB, XapaKTePHBIX IS
COO0O0IIIECTB KHUBBIX OPTaHU3MOB;

® apryMEHTUPOBATh, IPUBOAUTH I0KA3aTEIHCTBA HEOOXOJMMOCTH 3aIIUTHI OKPYKAIOIIEH CPeIbl;

® apryMEHTUPOBATh, IPUBOAUTH JI0KA3aTEIbCTBA 3aBUCUMOCTH 3/I0POBbS UEJIOBEKA OT COCTOSTHUS OKPYIKAIOIIEH CPeJIbl;

® OCYIIECTBIATH KJIacCU(UKALNIO OMOIOTHYECKIX 00BEKTOB Ha OCHOBE OMpeeNICHUs] UX MPUHAIICKHOCTH K OMPEIeIeHHON
CUCTEMATUYECKOM TpYIIIIE;

® pacKphIBaTh POJb OMOJOTUU B MPAKTUYECKOW AEATEITHLHOCTU IOJCH; pOoibh OHOJIOTHYEeCKUX OOBEKTOB B MPUPOJIE M KHU3HU YEIOBEKA;
3HauUeHUE OMOJIOTUYECKOTO pasHOOOpa3us i COXpaHeHus: Onochepsl;

e OOBSACHATH OOIIHOCTH MPOUCXOXKACHUS U DBOJIOIUU OPTaHU3MOB Ha OCHOBE COIMOCTAaBJICHUS OCOOCHHOCTEH HMX CTPOCHHS H

(bYHKIIMOHUPOBAHUS;



¢ OOBSCHATH MEXaHU3MBI HACICACTBEHHOCTH U H3MEHYUBOCTH, BOSHUKHOBEHUSI MPUCTIOCOOIEHHOCTH, MPOIIECC BUA00Opa30BaHUS;

® pa3InYaTh IO BHEIIHEMY BHJIY, CXeMaM M OMUCAHUSM PEaTbHBIC OMOIOTUYECKUE OOBEKTHI MITH UX U300PaKEHUS, BBISBIISS
OTJIMYUTEITHLHBIC IPU3HAKN OMOJIOTHUECKUX OOBEKTOB;

® CpaBHHBATh OMOJIOTMYECKHE OOBEKTHI, TIPOIIECCHI; ENIATh BBIBOIBI M YMO3AKITFOUCHHUSI HA OCHOBE CPAaBHCHHUS;

¢ YCTaHABJIMBATh B3aUMOCBSI3H MEXKY OCOOCHHOCTSMU CTPOCHHS U (YHKIIMSIMH OPTaHOB U CUCTEM OPTaHOB;

® JICIIOJIb30BaTh METO Il OMOJIOTHYECKOM HAyKH: HAOJIIOIaTh M OTIMCHIBATH OMOJIOTHYECKUE OOBEKTHI U TIPOTIECCHI; CTABUTH OMOJIOTHYECKUE
IKCMIEPUMEHTHI i 00BSCHSATE X PE3yJIbTATHI;

® 3HATh U APTYMCHTHPOBATH OCHOBHBIC MMPABUJIa MIOBEACHUS B MPUPOJIC; aHATM3UPOBATh U OIICHUBATH MTOCIICICTBUS JICATEIIBHOCTH
YeJI0BEeKa B IPUPOJIE;

® OIWCHIBAThH M UCIIOJIH30BATh MIPUEMBI BBIPAIIMBAHKS U PA3MHOKEHUS KYJIBTYPHBIX PACTCHUN M IOMAIITHUX KUBOTHBIX, YX0JIa 33 HUIMH B
arpoIeHo3ax;

® HaxOJUTh B y4eOHOM, HAYUHO-TIOMYJISIPHOU JuTepaType, HTepHET-pecypcax nH(pOopMaIuio o )XUBOU Mpupoe, oPopMIIsITH €e B BHJIC
MMUCbMEHHBIX COOOIICHHH, TOKIIA0B, pedepaToB;

® 3HATh U COOMIOAATH MpaBUIa PAOOTHI B KAOMHETE OMOJIOTHH.

BbinycKHHK NOJIyYUT BO3MOKHOCTh HAYUYHThCH:

® [IOHMMAThb 3KOJIOTHYECKUC HpO6J’I€MBI, BO3HHUKAOMIUE B YCIOBUAX HCPALUMOHAJIBHOI'O IPUPOIOIIOJIB30BaHUA, WU IIYTH PCIICHUA OTUX

npooseM;

® AHAIM3UPOBATh U OLICHUBATDH LICJICBBIC U CMBICIIOBBIC YCTAHOBKHM B CBOUX ﬂeﬁCTBHHX " NOCTYIIKAX MO0 OTHOHUICHUIO K 3JOPOBbO CBOCMY U

OKpYyXXaromux, MMOoCJICACTBUS BIUAHUA (I)aKTOpOB pHUCKa HAa 3A0POBLEC YCIIOBCKA,

® HaxoJUTh MH(POPMALHUIO MO BOIpocaM oOuIe GHoJOruM B HAyYHO-MOMYJSPHOI JUTEparype, CHelHaIu3UpOBAaHHBIX OHMOJOTHYECKUX

CJIOBApsX, CIIpaBOYHUKAX, I/IHTepHeT pecypcax, aHaJIu3upoOBaTh U OLICHUBATL €€, IICPCBOAUTD U3 OJIHOM q)OpMBI B IPYT'YIO;

® OPHUCHTHUPOBATHLCS B CUCTEME MOPAJIBHBIX HOPM H LICHHOCTEH MO OTHOIIEHUIO K 00BEKTaM JKHUBOU IIpupoabl, CO6CTBCHHOMy 310pPOBBIO U
3A0POBBIO APYIrUX moaen (HpI/I3HaHI/IC BBICOKOM IIEHHOCTH YKM3HHU BO BCEX €€ MMPOABJICHUAX, S9KOJIOTUYCCKOC CO3HAHUC, SMOILIMOHAJIBHO -IICHHOCTHOC

OTHOIIIEHHE K 00bEKTaM >KUBOI MPUPO/IBI);



® co3JaBaTh COOCTBEHHBIE MMCHMEHHBIC U YCTHBIE COOOIEHHUS O COBPEMEHHBIX MpobieMax B 00JacT OHOJIOTHH M OXPaHbl OKpPYXKaromei
Cpeabl Ha OCHOBE HECKOJIbKMX HCTOYHHMKOB WH(OpMAIMH, COMPOBOXKIATH BBICTYIUICHHE MPE3CHTAIMEH, YYUTHIBash OCOOCHHOCTH ayAUTOPUHU

CBEPCTHUKOB;

® paboTaTh B IpyIIe CBEPCTHUKOB MPHU PEIICHUH TO3HABATEIBHBIX 3a/1ad CBSA3aHHBIX C TEOPETUYESCKUMH M MMPAKTHYECKHUMHU IpoOIeMaMu B
00J1aCTH MOJIEKYIAPHON OMOJIOTHH, TEHETHKH, SKOJIOTUH, OMOTEXHOJIOTUH, METUIIMHBI M OXPaHbl OKPY’KaIOIIEeH Cpe/Ibl, IUTAHUPOBATH COBMECTHYIO

JeATeIbHOCTD, YUUTHIBATh MHEHUE OKPYKAIOIIUX M aJICKBATHO OI[CHUBATh COOCTBEHHBIN BKJIA]] B ICATCIBHOCTh TPYIIIIHI.
2) JKAHME VIeOHOIO Il

Pabouas nporpamma no Ouosnoruu Ans 5—9 Ki1accoB ¢ UCIMOJIb30BaHUEM 000pyI0oBaHus LieHTpa «Touka pocTta»

Ha 6a3e nentpa «Touka pocra» obecneunBaeTcs peanus3aiusi oOpa3oBaTeNbHBIX MPOrPAMM €CTECTBEHHO-HAYYHON U TEXHOJIOTHYECKOMN
HaIpaBJIEHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBUU C TPeOOBAHMSIMU 3aKOHOJATENLCTBA B cepe 00pa3oBaHUS U C YUYETOM pEeKOMEHAAlU
®denepanibHOTO oreparopa yue6Horo npeamera «buonorus.

O6pa3oBarenbHasl MporpaMMa MO3BOJIIET UHTETPUPOBATh PeaTU3yeMble 37€Ch MOAXOJIbl, CTPYKTYPY U COJEpKaHUE MPU OpraHu3aluu
0o0y4eHus onosioruu B 5—9 kiaccax/.

Hcnonws3oBanne obopynoBanus eHTpa « Touka poctay npu peanu3anuu gaaHoi OI1 mo3BosseT co3aaTh yCIoBHS:

® IS pacIIMPEHHsI COIEPKaHU IIKOJIBHOTO OMOIOTMYECKOT0 00pa30BaHus;

® ISl MOBBILIEHUS T0O3HABATEIHHON aKTUBHOCTH O0YYArOIIMXCS B €CTECTBEHHO-HAay4YHOI 0051acTH;

® Ui pa3BUTHUS JIMYHOCTU pebeHKa B Ipoiiecce oOydeHHUs: OMOJIOTHH, €ro crocoOHOCTed, (pOpMUpPOBAHMS U YAOBIETBOPEHHUS COLIMAIBHO

3HAYUMBIX UHTEPECOB U OTPEOHOCTEI;

e g paboThl C ONApEHHBIMHM IIKOJIbHUKAMH, OPraHU3allUd WX Pa3BUTUSA B PA3IMYHBIX 00JacTAX 00pa3oBaTeIbHOW, TBOPYECKOU

NeSITeIbHOCTH.

[Ipumenss uudpossle 1abopaTopuu Ha ypokax OMOJIOTHH, yJallhecs CMOTYT BBIMOJIHUTh MHOKECTBO JabOpaTOpHBIX paboT u
HKCIEPUMEHTOB 10 MIPOrPaMMe OCHOBHOM IITKOJIBI.

buosorus pacreHui:

Jlpixanue nucTbeB. Jlpixanue xopHei. Ilormornenune Bojwl KOpHsIMH pacTeHuil. KopHeBoe naBienue. McmapeHue BOJbI pacTCHUSMHU.
®dortocunTes. [Ipixanue ceMsH. Y CI0BHs TpopacTaHus ceMsiH. Temnonto0uBbIe U X0JI0I0CTOUKIE PACTEHUS.

300JI0THS:

W3ydyeHne OIHOKIIETOUHBIX >KMBOTHBIX. V3yueHue BHEUIHEro CTPOEHMsS MOKJIEBOTO 4YepBs, HAOIIOACHHE 3a €ro MepeBMKCHHEM U
peakiusMyd Ha BHEIIHHWE pa3apaxeHus. l3yueHue CTpOEHHsS MOJUIIOCKOB TIO BIXHBIM mpemnapatam. M3ydeHue MHOTroooOpasus
YJIEHUCTOHOTHX IO KOJUIeKIHsIM. M3ydeHue cTpoeHus pbi0 MO BIAXHBIM Mpemnapatam. M3ydeHue cTpoeHus nOTwil. V3ydeHuwe CTpoeHHs
MJIEKOTIUTAIONIUX IO BIAKHBIM Mpenapatam. BoaHbie )KUBOTHBIE. TeMIOKPOBHBIE U XOJIOIHOKPOBHEIE KHUBOTHBIC

YeaoBEK M €ro 3JI0POBhE:




Nzyuenne kpoBooOpamienus. Peakius CCC Ha J03MPOBaHHYIO HArpy3Ky. 3aBUCUMOCTh MEXIy Harpy3Kol U YpOBHEM SHEPTeTHUECKOTO
oOmena. ['a3o00Mmen B nérkux. Mexanusm nérounoro naeixanus. Peaknus JIC Ha ¢dusmyeckyio Harpy3ky. JKuzHeHHass €MKOCTH JIETKHX.

BreigenuTenbHas, nbIxaTellbHas W TepMOperyisTopHas (yHkuus koxu. [leficTBue ¢epMeHTOB Ha cyOcTpar Ha HpuUMepe Karamasbl.
[Tpucmoco6IeHHOCTh OPraHU3MOB K CpeJie OOUTaHHMS.

OO0111as1 OMOJIOTHSL:

JleiictBue (hepMEHTOB Ha cyOcTpar Ha nmpumepe karanasel. Pasmosxkenne H2O.. Bmusaue pH cpenbl Ha akTHBHOCTH )epMeHTOB. DaKTOPHI,
BIIMSIFOIIME HAa CKOPOCTH Tporiecca GoTocuHTE3A.

N3ydeHue KIeTOK M TKaHEW pacTeHUH M )KMBOTHBIX Ha FOTOBBIX MHUKpOIIpernapaTax U MX onucaHue. BolsBieHHe U3MEHUUBOCTH Y
opraHu3MoB. BrlsiBieHHe npucnoco6aeHuil y OpraHu3MoB K cpejie OOuTaHus (Ha KOHKPETHBIX IpUMepax).

Oo1ee uncno yueOHBIX 9acoB 3a 5 yiet o0ydenus - 272 daca, u3 Hux 1mo 34 - B 5, 6 wiaccax, mo 68 — B 7,8,9 kiraccax.
5 kimacce

Beenenue (6 u)
buonorus — Hayka o >xuBoii npupojae. MeTtoibl uccnenoBanus B 6uonorun. PaznooOpasue opranusmos. LlapcTBa 6akTepuit, rpu0oB, pacTeHUN 1
KHUBOTHBIX. OTINYNTENIBHBIE NPU3HAKU JKUBOTO M HEXMBOro. CBA3b OPraHU3MOB €O cpeloi oburaHus. B3anMocBs3p OpraHu3MoB B IPHUPOJE.

DxoJyiorndeckre (pakToppl M WX BIUSHHE HA JKMBBIC OPraHW3MblL. BiusHUe ACSITEIBPHOCTH YEIOBEKa HA MPHUPOY, ¢ oxpaHa. Poip Ouosornu B
MPAKTUYECKOUN ACSATEILHOCTH JIIOACH.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI

1. ®enonornyeckue HAOIIOCHHS 32 CE30HHBIMU U3MEHEHUSIMU B IIpHpoie. BeaeHre nHeBHUKA HAOIIOACHUN.
IKCKypCcHH

MHuoroo0pa3ue }KUBbIX OPraHU3MOB, OCEHHHE SIBJICHUSA B )KM3HHU PACTEHNH U JKUBOTHBIX.

Pasnen 1 Knerounoe crpoenue opranuzmos (10 q)

YCTpoiicTBO yBEIHUUTENBHBIX TPUOOPOB (JIyIa, CBETOBOM MHUKpOckon). KieTka u ee cTpoeHue: 000710UKa, [IUTOIIa3Ma, ap0, BAKYOJIH, IITACTH/IBIL.

KuznenesTenbHOCTh KJIETKU: TIOCTYIJICHUE BEIIECTB B KJIETKY (JbIXaHUe, MTUTaHKE), POCT, Pa3BUTUE U JIeleHHE KIeTKU. [loHATHEe «TKaHbY.
JdemMoHcTpanus

MukponpenapaThl pa3IMYHbIX PACTUTEIbHBIX TKaHEH.
JlabopaTopHblie padoThI

1. YerpoiicTBo Jymibl U cBETOBOT0 MuUKpockomna. [IpaBuia paboTel ¢ HUMHU.

2. V3yyeHune KJIeTOK pacTeHUs! C IOMOIIIBIO JIYTIBI.

3. IlpuroToBienue npenapara KO>KHIIbl YeIIyH JIyKa, paCCMaTPUBAHUE €r0 M0 MUKPOCKOIIOM.

4. ITpuroToBJeHUE IPenapaToB U paCCMAaTPUBAHUE 1101 MUKPOCKOTIOM IUIACTHU/L B KJIETKAX JIUCTA HJI0/IEH, IIJI0JI0B TOMATOB, PSIOWHBI, IIMITOBHUKA.

5. HpI/IFOTOBJ'ICHI/IC npenapara u pacCMaTpruBaAHUC IO MUKPOCKOIIOM JABUKCHHA ITUTOIIA3MBI B KJICTKAX JIMCTA 3JI0ICH.
6. PaCCManI/IBaHI/IC oA MUKPOCKOIIOM I'OTOBBIX MUKPOIIPCTIAPATOB PA3JINYHBIX PACTUTCIIBHBIX TKaHEeH.



Pasnen 2 HlapcrBo Bakrepun (2 u)

Ctpoenne u KHU3HENEATENbHOCTh OakTepuil. PasmMHoxenune Oaktepuil. bakrepuu, ux poib B IpUPOAE U KHU3HH uyesoBeka. PazHooOpasue

OakTepuid, MX pacmpocTpaHeHue B mnpupone. bakrepum — Bo3Oyaurenu 3aboneBaHuidl. Mepbl NPOPHUIAKTHKH 3a00JI€BaHHM, BBI3BIBAEMBIX
OaKTepHUIMHU.

Pasnen 3 IlapcrBo I'puos (5 1)

I'pubsl. O6mas xapakTepucTuka rpu0oB, UX CTPOCHHME U JKU3HENEATENbHOCTh. MHOrooopasue rpuboB, UX poJib B MPUPOJE U KU3HU YEIOBEKA.
HInsimouynsie rpudbl. ChenoOHbIE U sioBUTHIE TpuObl. [IpaBuna cobopa cbenoOHBIX rpuOOB U uX oxpaHa. [IpodunakTuka oTpaBiaeHUs Tpudamu.
OxazaHue nmpuéMoB NMepBOI MOMOIIM TP OTpaBIeHUH rpudaMu. Jposxxu, niaecHeBble IpuObl. ['puodbI-napasuTsl. Posib rpuboOB B pupoe U KU3HU
4eJI0BeKa.

JdeMoHcTpanus

MynsKH 10 J0BBIX TeJl HUIANOYHBIX TpuOoB. HatypanbHble 00bEKTHI (TPYTOBUK, pKaBUMHA, TOJIOBHS, CIIOPHIHbS).

JlabopaTopHble U IPaKTHYECKHE PAOOTHI

7.CTpoeHue 1I0J0BbIX TN IMIISMOYHBIX IPUOOB.

8.Crpoenue miecHeBoTo Tprbda Mykopa. CTpoeHHEe TPOXOKEH.

Paznen 4. llapcTrBo Pactenus (11 v)

Pacrenns. boranmka — Hayka o pacteHHsX. MeToabl u3ydeHUs pacTeHuil. OOmmas XapakTepUCTHKA PACTHTEIBHOTO I1apCTBa.
MHuoroo06pa3ue pacTeHuid, X CBSI3b cO cpenoi oouranus. Posb B 6nocdepe. Oxpana pacrenuii. OXpaHseMble paCTeHUS PErHOHA

OcHOBHbBIE TPYHIBl pacTeHUM (BOAOPOCIH, MXM, XBOIIM, IUJIAyHbI, MANOPOTHHUKH, TOJOCEMEHHbIE, LBETKOBbIE). Bomopociau. Muoroobpasue
Bojopocieil. Cpena obutanust Bogopociieid. CTpoeHre 0JHOKIETOUYHBIX M MHOTOKJIETOUHBIX Bogopocieil. Poib Bogopocneil B mpupojie U KU3HU
yenoBeKa, oxpaHa Bojopociei. [IpeacraBurenu Bogopocieit Bonoroackoit obnactu. JIumaitHuky, ux cTpoeHue, pazHooOpasue, cpefa oouTaH usl.
3HavyeHWE B MPUPOJC M KU3HHU uesioBeka. JInmalHuku pernoHa. Mxu. MuorooOpasue mxoB. Cpena obutanus. CTpoeHHE MXOB, WX 3HAYCHHE.
Pa3znoobpa3ue mxoB Ha Tepputopuu Bosorozackoii obnactu [TanopoTHHKH, XBOIIH, IJIayHBI, UX CTPOCHUE, MHOT00Opasue, cpeia oOuTaHus, poJib B
MpPUPOJIE M KU3HU 4YeloBeka, oxpaHa. [lamopoTHukooOpas3Hblie pernoHa. ['onocemeHHble, UX CTpoeHuUE U pasHooOpasue. Cpexa oOuTaHUS.
Pacmipoctpanenne ronoceMeHHBIX, 3HAUEHUE B IMPHUPOJAE M >KU3HHM 4YelloBeKa, X oxpaHa. ['omocemennblie Bomorojackoit oGmactu lBeTkoBbie
pacTeHus, UX CTpoeHue u MHoroooOpaszue. Cpena oburtanus. 3HaueHUE LIBETKOBBIX B IMPHUPOJE M KH3HU YeloBeka, oxpaHa. lIpoucxoxaeHue
pacteHuii. OCHOBHBIE ATalNbl Pa3BUTHS PACTUTEIBLHOTO MUPA.

JdemMoncTpanus

I'epGapHbie sK3eMIUISIphI pacTeHuil. OTHedYaTKu HCKOTIaeMbIX PACTCHHIA.

JlabopaTopHble N IpaKTHYeCKHE PadoThI

9. CrpoeHnue 3e1eHbIX BOJOPOCIIEH.

10. Ctpoenue Mxa (Ha MECTHBIX BUJIaX).

11. Crpoenue ciopoHocsuiro xsouia. CTpoeHne ClIopOHOCSIIEro ManopOTHHUKA.

12. CtpoeHue XBOM U IIHIIEK XBOWHBIX (Ha PUMEPE MECTHBIX BHJIOB).



«buosaorusi. MHOroo0pasmne noKpbITOCEMEHHBIX pacTeHH . 6 Ki1ace»
(34 4, 1 u B HENEIIO)
Pa3nen 1. CTpoeHHe 1 MHOT000pa3ue MOKPbITOCEMEHHBIX pacTeHuii (14 u)
CrpoeHue ceMsiH OJIHOJIOJIbHBIX M JABYJOJBHBIX pacTeHH. Buabsl KopHEN M TUIBI KOPHEBBIX cucTeM. 30HBI (Y4acTKH) KOpHs. Bunonsmenenus
kopHeit. [loGer. [Toukn m ux crpoenue. Poct m pasBurue mobera. Bremnee crpoenue nmcra. KierouHoe crpoeHue nwcra. BumomsmeHeHUsS
muctbeB. Ctpoenne crebmss. Maoroo6pasue crebineil. Bunomsmenenus nmoderos. Lietok u ero crpoenue. Couserus. [1moap! u nx kinaccudukaus.
PacnpocTpanenue miogoB U CeMsiH.
JdeMoHcTpauus
Buemnee n BHyTpeHHee cTpoeHue KopHs. CTpoeHue Mmoyek (BereTaTMBHOW M M€HEpaTHBHOMN )M pacnoJiokeHue ux Ha crebne. CTpoeHue iucra.
Maxkpo- u mukpoctpoenue credns. Paznuunsie Buapl coueTrii. Cyxue U COUHBIE 0B
JlabopaTopHble U IPaKTHYECKHE PAOOTHI
CrpoeHue ceMsiH IBY/I0IbHBIX U OJHOAOIbHBIX PACTEHHH.
Buns! kopHel. CrepkHeBass 1 MOYKOBATasi KOPHEBBIE CHCTEMBI.
KopHeBo#i 4eXIMK 1 KOPHEBBIE BOJIOCKH.
Crpoenue novek. PacnonosxkeHnue rmoyek Ha credie.
BHyTpenHee cTpoeHe BETKH JiepeBa.
Bunonsmenennsie moderu (KOpHEBUIIE, KITyOCHb, TYKOBHIIA).
Crpoenue nsetka. PaznuyHbie BUIbI COLIBETHI.
MHoroo0pa3sue Cyxux 1 COUHBIX IIO/I0B.

Paznen 2. JKusub pacrennii (10 u)
OcHOBHBIE MPOIIECCHI KU3HEACATENILHOCTH (IIUTaHUE, JbIXaHue, 0OMEH BEUIeCTB, POCT, pa3BUTHE, pa3MHOKeHHe). MuHepaibHOE M BO3IYLIHOE
nutanue pacrenuil. ®orocunres. Jlpixanue pactenuil. Mcnapenue Boabl. Jluctonaz. [lepenBukenue BOIbl U MUTATENbHBIX BEUIECTB B PACTCHUU.
[Ipopacranne cemsin. CiocoObl pa3MHOKEHHsI pacTeHHU. Pa3MHOXeHHE CITOPOBBIX pacTeHHi. PazMHOKeHHe roioceMeHHbIX pacTteHuid. [TosgoBoe u
Oecrosioe (BereTaTUBHOE) pa3MHOKEHHE MOKPHITOCEMEHHBIX PACTCHHIA.
JdemMoHcTpanus
OnbIThI, JOKa3bIBAIOIIME 3HAYEHUE BOJBI, BO3AYyXa U TEIJia JAJs MPOPACTAaHUS CEMsH; MUTAHUE MPOPOCTKOB 3aMacHBIMU BEIIECTBAMU CEMEHH,
MOJIyU€HHUE BBITSDKKH XJIOPOQUILIA; MOIJIOMIEHUE PACTeHUSMH YIJIEKUCIIOro ra3a W BbIAEJICHHE KHCIOpOJa Ha CBETY; 0Opa3oBaHHE Kpaxmala;
JIBIXaHWE PACTEHUH; NCTIApEHUE BOJIBI TUCTHSIMH; NIEPEIBMKEHUE OPTaHUIECKHIX BEIIECTB M0 JIy0y.
JlabopaTopHble N IpaKTHYeCKHE PadoThI
[lepeaBuxenne BOJbl 1 MUHEPATBHBIX BEIIECTB IO JPEBECUHE.
BereraruBHoe pa3MHOXKEHNUE KOMHATHBIX PACTEHH.
Onpenenenne BCX0XKECTH CEMSIH PAaCTEHUI U UX IOCEB.
IKCKYpCHH
3UMHUE SIBJICHUS B )KU3HU PACTCHUH.



Paznen 3. Knaccuduxanust pacrennii (6 4)
Muoroo6pa3ue pacTeHui, IPUHLIUIBI UX Kiaccupukanuu. OCHOBHBIE CUCTEMATHUECKHE KATETOPHH: BU, POJI, CEMEHCTBO, KJIacc, OTAE, IapCTBO.
Knacc JIBymosibHbIe pacteHus. Mopdoriorudeckas XapakTepUCTHKAa CEMEHCTB ¢ y4eTOM MeCTHbhIX ycioBwid. Kimace OnHOMONBHBIE pacTCHUS.
Mopdonoruueckass XapakTEepUCTHKA 37aKOB W JIMJICHHBIX. BaKHEHIINE CEIbCKOXO3SHUCTBEHHBIC PACTCHUS, OHOJIOTHYCCKHE OCHOBBI HX
BBIPAILLMBAaHUS U HAPOJHOXO34MCTBEHHOE 3HaueHue. SlnoBuThie pacteHus. SnoBuThie pacTeHus pernoHa. OxpaHa peKuX U MCYE3AONINX BUOB
pactenuii. Oxpansiembie pactenus Bosoroackoit obnactu
JdeMoHcTpauus
JXKusble u repOapHbIe pacTeHUs, palOHUPOBAHHBIE COPTA BAXKHEUIIINX CEIbCKOX03I1CTBEHHBIX PACTECHHI.
JlabopaTopHble U IPaKTHYECKHE PAOOTHI
BrIsiBiieHHE TPU3HAKOB CEMENCTBA IO BHEITHEMY CTPOCHHUIO PACTEHHUIA.
IKCKypCUH
O3HaKkoOMJIEHHUE C BBIPAIIMBAHUEM PACTEHUH B 3AIMILIEHHOM I'PYHTE.

Paznen 4. Ilpupoanbie coodiecTna (3 1)
B3aumocss3p pactenuii ¢ npyrumu opranusmamu. CumOuo3s. Ilapasutusm. PactutenbHble cooOmiecTBa U ux TUMbL. PacturenbHble cooOlriecTBa
Bomoroackoit o6nactu. Jleca Bomoroackoit o6iactu. Pa3BuTre u cMeHa pacTUTENbHBIX COOOMIECTB. Y CJI0KHEHUE PACTEHUM B IMPOIIECCE IBOJTIOIUH.
Bnusinue gedarenbHOCTH YeOBEKa Ha pacTUTEIbHbIE COOOIIECTBA U BIUSHHUE IPUPOTHOM Cpelibl Ha YeTIOBEKa.
IKCKypCcHHA
[Ipupoanoe cooOriecTBo 1 yenoBek. DeHosIornyecKue HabII0IeHUs 32 BECECHHUMH SIBIICHUSIMU B TPUPOIHBIX COOOIIECTBAX.

Conep:kanue nporpamMmmbl
«buosorusi. )KuBoTHbIe. 7 KJIACC»
(68 4, 2 4 B HEAEIIO)

Beenenue (2 u)
OO01ue CBeCHUS O XUBOTHOM Mupe. McToprs pa3BUTHS 300J0THH. MeTOIbl M3ydeHHs KUBOTHBIX. Hayka 300imorust u e€ crpykrypa. CXOACTBO U
pa3IuYms KUBOTHBIX M pacTeHuil. CHCTeMaTHKa JKHBOTHBIX.

Pazznen 1. Ilpocreiimme. (2 4)

[IpocTeiimme: MHOrooOpasue, cpea 1 Mecta OOMTaHus; 00pa3 )KU3HU U TIOBEJCHNUS; OMOJIOTUYECKHE U HKOJIOTMUECKUEe 0COOEHHOCTH; 3HAYCHHE B
MPUPO/JIC U J)KU3HU YEJIOBEKA; KOJOHUAIBHBIC OPTaHU3MBbI.

JdemMoHcTpanus

JXKussie undpy3zopun. MukponpenapaTbl MPOCTSHIIHX.

Paznen 2. MHOrokJ/JieToYHbI€ ;KUBOTHBIE. (35 U)

becno3Bonounsble xkuBoTHBIE. Tum ['yOku: MHOrooOpasue, cpesa oOuTaHus, 00pas )KU3HU; OMOJIOrHYECKHe



U 9KOJIOTMYECKHE OCOOEHHOCTH; 3HAUE€HHUE B IPUPOJE U KU3HM 4denoBeka. Tunm KumedHomnosjocTHele: MHOrooOpasue, cpeaa obutaHus, oOpa3s
KHU3HU; OMOJIOTUYECKHUE U HKOJIOTHIECKUE OCOOCHHOCTH; 3HAUCHHE B IIPUPO/IC U KU3HHU YEJIOBEKA; NCUE3AOIIUE, PEIKUE H OXPAHSIEMbIC BUIBI.
JdeMoHcTpanus

MukponpenapaT npecHOBOAHOH rupel. OOpasibl Kopaa. BiaakHsiil npemapart meay3bl. Buneoduiabm.

Tumner [Tnockue, Kpyrasie, KonpuaTeie uepBu: MHOTOOOpasue, cpeaa U Mecta 0OuTaHus; 00pa3 KU3HH U MOBEJCHHUE; OMOJIOTHYECKUE U
IKOJIOTMYECKHE OCOOCHHOCTH; 3HAUCHHUE B IMPHUPOJIC U )KU3HU YeioBeka. MHorooOpasue depseid Bosorockoii obmactu

JlabopaTopHble U IPaKTHYECKHE PAOOTHI
MHoroo6pasue KoJabuaThIX YepBeH.

Tun Mosmrocku: MHOTOOOpasue, cpena ooutanus; oOpa3 KM3HU W TOBEJACHHUE; OMOJIOTMUECKHE M DKOJOTHYECKHE OCOOCHHOCTH; 3HAUYCHHE B
MIPUPO/IE U KU3HU yesloBeka. MHorooOpasue MoiumtockoB Bosoroickoit o6macTu,ux oxpaHa

JdeMoHcTpanus

MHoroo0pasue MOJIITIOCKOB U X PAaKOBUH.

Tun Urnokoxue: MHOTOOOpasue, cpeaa oOuTaHus; 00pa3 )KU3HU U TIOBEJACHUE; OMOJOTUYECKHUE U SKOJIOTHYECKHE 0COOCHHOCTH; 3HAUCHUE B
MIPUPOJIE U KU3HU YEJIOBEKA.

JdemoncTpauust

Mopckue 3Be31bl 1 Apyrue uriiokoxue. Bugeoguibm.

Tun Ynenucronorue. Kinacc PakooOpa3usie: MHOTOOOpa3ue, cpefa obutaHus; o0pa3 *U3HU U MOBEJICHHE; OMOJOTMYECKHE U KOJOTHYECKHE
0COOCHHOCTH; 3HAUCHUE B MPUPO/JIE U KUZHU YEJTIOBEKA.

JlaGopaTopHble U IPaKTHYeCKHE PadoThI

3HAaKOMCTBO € pa3HOOOpa3nueM PaKoOOpa3HbIX.

Knacc [TaykooOpa3nbie: MHOrooOpasue, cpeia 0OuTaHus; o0pa3 )KU3HU U MOBEIEHUE; OMOJIOrMUECKUE U HKOJIOTHYECKUEe 0COOEHHOCTH; 3HaYeH e B
npupojie U xku3Hu yenoseka. Kimacc Hacekomble: MHOrooOpasue, cpea ooutanust; o0pas >KM3HU M HOBEJEHHE; OMOJIOTMYECKUE U SKOJIOTHYECKUE
0COOEHHOCTH; 3HAYEHHE B IIPUPOJIE U )KU3HHU YesoBeka. YnenuctoHorue Bosoroackoii obnactu

JlabopaTopHbIe N IPaKTHYeCKHE Pad0ThI

W3ydeHne npeacraBUTene OTPsI0B HACEKOMBIX.

Tun Xoppossie. Knacc Jlanuernuku. Ilo3BoHouHble kuBOTHBIE. Hankmacc PeiObl: MHOTOOOpa3ue (KpyriaopoTele, XpsIleBble, KOCTHBIE); cpeaa
oOuTaHus; o0pa3 KU3HU U MOBeIEeHUE; OMOJOrMYECKHE U HKOJOTMUECKHe OCOOCHHOCTH; 3HAaU€HUE B MPUPOJE U JKU3HU YEJOBEKa; Ucue3aloline,
penkue u oxpansemble Bupl. OxpaHsiemble BUAbI pbi0 Bosorozckoit o6nactu

JlabopaTopHble N IpaKTHYeCKHe PadoThl

HaGnroneHnue 3a BHEIIHUM CTPOCHUEM U MEPEIBIKEHUEM PBIO.



Knacc 3emHOBOHBIE: MHOTOOOpa3ue, cpeaa oOuTanus; 00pa3 )KM3HU M MOBEACHHUE; OMOJIOTHYECKUE U SKOJIOTHYECKHEe 0COOCHHOCTH; 3HAaUCHUE B
IMpHUPOAC U JKU3HHU YCJIOBCKA, UCUC3AOIIUC, PCAKHUC U OXPAHACMbBIC BU/bI. OXpaHHeMBIe BUJbI 3€MHOBOJHBIX BOJIOFOI[CKOﬁ oOnactu

Knace IlpecMmbikaromuecsi: MHOrooOpasue, cpena oOuTaHus, oOpa3 >KU3HU U TOBEICHHE; OMOJIOTMYECKHE M SKOJOTHYECKHE OCOOCHHOCTH;
S3HA4YCHUEC B IPHUPOAC W KXKHU3HU UYCIIOBCKA, MCUC3AIOIUC, PCAKUC U OXPAHACMBIC BUIBI. OXpaHﬂeMI)IC BU/bI IMPECMBIKAIOMINXCA BOHOFOILCKOﬁ
obnactu

Kiacc [Itunpt: MEHOrOOOpasue, cpena ooutanus; o0pa3 *KU3HHU U TIOBEICHNUE; OMOJIOTHYECKUE U IKOJIOTHYECKHNE 0COOCHHOCTH; 3HAUEHUE B MPUPO/JIE
1 )XKU3HHU YCJIOBCKA, NUCUC3A0IIUC, PCAKUC U OXPAHACMbBIC BU/IbI. OXpaHSICMI)IG BHUAbI IITHUI] BOJ'IOFOI[CKOfI oOnactu

JlabopaTopHble U IPaKTHYECKHE PAOOTHI

HSy‘lCHI/IG BHCIIHETO CTPOCHUA IITUIL.

Kiacc Mnekonuraromue: BaxXHEHITHE TPEICTABUTEN OTPSIOB; Cpela 0OMTaHus;, 00pa3 )KMU3HU U MOBEJCHUE; OMOJIOTHYECKHE M IKOJIOTHICCKUE
0COOEHHOCTH; 3HAUEHHWE B TPUPOJEC M >KU3HU YEIIOBEKA; MCYUE3alolue, PeAKHue W oxpaHseMble BHAbI. OXpaHseMble BHUABl MIIEKOMUTAIOIINX
Bomoroackoit o6mactu

IKCKYypCHs

N3yuenne MEHOTOOOpA3HSI ITHUIT

JdemoncTpanus Buneoduasm.

Pasnen 3. DBoJionusi CTPOeHHUsT M PYHKIMIE OPraHOB M MX CHCTEM Y KHBOTHBIX. (14 1)

ITokpoBel Tema. OmopHO-IBUTaTeIbHAs CHUCTEMa M CrOcoObl mepeaBwkeHus. [lomoctu Ttema. Opranbl AbIXxaHus W Ta3000MeH. Oprasbl
nuuieBapenus. OOMeH BemiecTB U npeBparienue sHepruu. Kposenocnas cuctema. Kposb. Opransl Beienenus. Opraisl 4yBCTB, HEpBHAsI CUCTEM A,
UHCTUHKT, pediekc. Perymsauus gesrensHocTH oprann3ma. Opranbl pa3MHOKEHHUS, TPOUICHUS POJa.

JdemoncTpauust

BrnaxkxHble mpenaparbl, CKeJIEThbl, MOJICTH U MYJISIKU.

JlaGopaTopHble M IPaAKTHYeCKHE PA0OThHI

N3ydeHne 0coOEHHOCTEH pa3IHMUHbIX TOKPOBOB TeENa.

Paznen 4. UuauBHUIyaibHOE pa3BUTHE JKUBOTHBIX (3 9)
[Ipoanenue pona. Opransl pazMHOKeHHS. CrocoObI Pa3MHOXKEHUS KUBOTHBIX. OII010TBOpPEeHHE. Pa3BUTHE )KUBOTHBIX ¢ MpEBpalicHueM u 0e3
npeBpaieHus. [lepuoanzanus v mpoaoHKUTETHHOCTh KU3HU )KUBOTHBIX.
JlabopaTopHble N IPpaKTHYeCKHe PadoThl
W3ydenue cranuii pa3BUTHS )KUBOTHBIX U OTIPEIEIIEHNE UX BO3pPACTa.

Pa3nen 5. Pa3BuTHe M 3aKOHOMEPHOCTH pa3MelleHUs ;KUBOTHBIX Ha 3emute (3 u)
Jloka3arenbCcTBa 3BOJIONIMHU: CPAaBHUTEIBHO-aHATOMUYECKHE,YMOPHUOJIOTHYECKHE, MaJIE€OHTOIOTUYECKUE.



Y./lapBuH 0 mpHUUMHAX 3BOJIOIHMU )KUBOTHOTO MUPA. Y CIIOKHEHHUE CTPOSHUS KUBOTHBIX U Pa3HOOOpa3ne BUIOB KaK Pe3yJabTaT SBOJIIOLUH. Apealibl
oOutanus. Murparuy. 3aKOHOMEPHOCTH pa3MEIIEHUs )KUBOTHBIX.

JdeMoHcTpanus

[TasleoHTONIOrMUECKHE 10KA3ATENBCTBA IBOJIIOLHH.

Pasnen 6. buonenossl (4 4)
EcrtecTBeHHBIE W HMCKYCCTBEHHbIE OHOLIEHO3bI (BOJIOEM, JIYr, CTEMb, TYHJApA, Jec, HAacelA€HHbIM NyHKT). buoneno3sl Bosoroackoil obiactu.
Pa3nooOpa3ue necoB pernona. @akTopbl cpeia M UX BIMsAHHE Ha OWoueHo3bl. llenu nuTaHus, MOTOK SHEpruu. B3aumMocBs3b KOMIIOHEHTOB
OMOLIEHO03a U UX IPUCIIOCOOJIIEHHOCTD JPYT K APYTY.
JKCKypcHus

I/ISy‘leHI/IG B3aMMOCBA3H KMBOTHBIX C APYI'UMH KOMIIOHCHTaAMU 6I/IOHGHO3a neca. MeHOJIOTHYSCKUE Ha6J'II-O]1€HI/I$I 3a BECCCHHUMMH SABJICHHUAMH B
JKN3HU )KNBOTHBIX.

Pazzen 7. JKUBOTHBI MHP H X0351iiCTBEHHAS IeSITEILHOCTD YesioBeKa. (5 1)
Brnusiane nestenpHOCTH 4YenmoBeka Ha >KMBOTHBIX. [Ipombicen xkuBOTHBIX. [IpombicioBsie >kuBOTHBIE Bosoroackoi obOmactu. OmomariHUBaHUE.
Pa3zBengenue, OCHOBBI COJIEpKAaHHUS M CEIEKIMU CEIbCKOXO3SUCTBEHHBIX JKMUBOTHBIX. (CelbCKOXO3SMCTBEHHBIE M JIOMAIIHUE >KUBOTHBIE.
[Ipodunaktruka 3a00sieBaHUM, BHI3BIBAEMBIX KUBOTHBIMH. [Ipucrnocobnenus K pa3nuuHbIM cpenaM oouTanus. OxpaHa )KUBOTHOTO MHUpPA: 3aKOHBI,

CHUCTeMa MOHHMTOPHWHTA, OXpaHsieMble TeppuToprH. KpacHas kaura. PanmoHaibHOE UCTIOB30BaHUE )KUBOTHBIX. OXpaHa )KUBOTHBIX B BoJjoroackoi
oOiactu.

IKCKRypcust
[TocemnieHre BEICTaBKU CEIbCKOXO3MCTBEHHBIX U JIOMAIIHUX KUBOTHBIX.

«buoaorus. Yeaosek. 8 kiace»
(68 4, 2 u B HeEI0)
Paznen 1. BBenenue. Hayku, nuzyyaioniue opranusm dejioBeka. (2 )
Hayku, nzyuaroriue opraHu3M 4ejoBeKa: aHAaTOMUS, (PU3UOJIOTHSI, ICUXOJIOTUSI U TUTHEeHA. VX CTaHOBIICHHUE U METO/Ibl UCCIICIOBAHHSI.
YenoBek u okpyxkatorias cpena. [IpupoHas u conpaipHas cpesia 0OMTaHus YelloBeKa. 3aluTa cpe/ibl OOUTaHHs YeTI0BEKa.
Paznen 2. IIpoucxoskaenue yeaoBeka. (3 u)

MecTto yenioBeka B cucTeMaruke. Jloka3aTenbCTBa dKUBOTHOIO MPOMCXOXKACHHS deoBeka. UepThl CXOJACTBA M pa3IuYMid YeJIOBEKa W
KUBOTHBIX. OCHOBHBIEC STambl SBOJIOIMHM 4YeJOBeKa. BnusHue OMONOTMYECKUX U COLHUANBHBIX (PAKTOPOB Ha DBOJIOIHUIO YEIOBEKA.
YenoBeueckne pachl. UenmoBek Kak BUJL.



Pasnen 3. Ctpoenne opranusma. (4 1)
OOmmii 0030p opranu3ma yenoBeka. YpoBHH opranuzanuu. Ctpykrypa tena. Opranbl U cucTeMbl opraHoB. KiieTouHoe cTpoeHHe opraHusma.
Txanu. Buemnss u BHyTpeHHss cpeaa opranu3ma. Ctpoenne u GpyHKuuU KieTkd. Ponb siipa B mepenade HacleACTBEHHBIX CBOMCTB OpraHmM3Ma.
Opranounsl knetku. Jlenenue. KuzHeHHBIE TpoIecChl KIETKH: 0OMEH BenlecTB, OMOCHHTE3 W OMOJIOTMYECKOE OKHCIICHHE, WX 3HadeHue. Poib
dbepmeHTOB B 00MeHe BemecTB. Poct u passutue kieTkd. CocTostHus (PU3UOJIOTHIECKOTO MOKOsT ¥ BO30ykaeHus. Tkanu. OOpa3oBaHHe TKAHEH.
OnuTenuanbHble, COCTUHUTEIbHbIC, MBIIICYHbIE, HepBHAsA TKaHH. CTpoenne u GyHkuuu HeripoHa. Cunarnc. PeduekropHas perynsiust opranoB
cucreM opranu3ma. LlenTpanbnas u nepudepuyeckas 4acTu HepBHOU cucteMbl. CIIMHHOM M ToI0BHOW Mo3r. HepBwl 1 HepBHBIE y37bl. Pedekc u
pednexropHas ayra. Heiiponnsie nenu. IIpouecchl Bo30yx1€HUSI U TOPMOKEHUS, UX 3HaUeHHE. YyBCTBUTENbHbIE, BCTABOUYHBIE U UCIIOJIHUTEIbHbIE
Helpousl. [Ipsimbie u 06paTHbIE CBsA3U. PoJib perienTopoB B BOCIPUATHH pa3ApaKeHHH.
JdeMoHcTpauus
Paznoxenue nepokcuaa Boiopoaa GepMeHTOM KaTanazou.
JlabopaTopHble U IPAKTHYECKUE PAOOTHI
PaccmarprBaHue KIETOK M TKaHEH B ONTHYECKHHM MHUKPOCKON  Mukpomnpenaparsl KJIETOK, SMHUTEIHAIBHON, COCAMHUTEIBHONW, MBIIIEYHOU H
HEPBHOM TKaHEH.
CamMona0r0ieHre MUTaTeIbHOTO pediekca U yCIoBUS €ro MposBiIeHus U TopMoxkeHust. KoneHnusiii peduiekc

Pasnen 4. OnopHo-aABUraTe/bHas cucrema. (7 1)

Omopa u awkenue. OnopHo-aBHUratenbHas cuctema. CKeneT W MBIMIBL, X (YHKIUA. XUMHYECKHHM COCTaB KOCTEH, MX MaKpo- |
MHUKpPOCTpOEHHE, TUIIbI KocTel. CKeNeT yenoBeKa, ero MpucrnocobieHne K MpsSIMOX0KIEHUIO, TPYIOBOM NesTeNIbHOCTH. V3MeHeHus, cBsI3aHHbIE C
pa3BUTHEM MO3ra M peud. TUIbl COeIMHEHUIN KOCTEH: HeMOoABMKHBIE, ONYMOABI)KHbBIE, MOABIKHBIE (CycTaBbl). CTPOEHHE MBI U CYXOXKHUIHM.
O0630p MBIIII YeIOBEYECKOTrO Tesia. MBIIIIIbI-aHTarOHUCTHI U CUHEPTUCThl. PaboTa ckeneTHBIX MBI U UX peryisaius. [lonsTue o aBUratenbHON
eauHuue. M3meHeHne MbIIIbl Npu TpeHupoBke. [lociencTBus runoguHaMuu. ODHEPreTHKa MbBIIIEYHOTO COKpamleHud. JluHamuueckas u
cTaruyeckas padota. HapyiieHus ocaHku U pa3BUTHE TUIOCKOCTONUS: MPUYMHBI, BBISIBICHUE, IPEeayNpeKIeHHe U ucnpasieHue. [lepsas nomois
npu ymubax, mepesoMax KocTel U BbIBUXax cycTaBoB. [Ipodunaktuka TpaBMaTu3Ma. 3HaueHue (PU3NYECKUX YIPaKHEHUH U KyJIbTYpbI TpyAa JUIs
(dbopMHUpOBaHUSI CKEJIETa U MYCKYJIATypBhI.

JdemMoHcTpanus

Ckener u MyJsKM TOpCa 4eJIoBEeKa, Yepernia, KOCTe KOHEUHOCTEH, M03BOHKOB. Pacmiibl kocteil. [IpuéMbl okazanus nepBoil MOMOIIY IPU TPABMax.
JlaGopaTopHble ¥ IPAKTHYECKUE PAadOThI

MUKpOCKOMYECKOE CTPOECHUE KOCTH.

MBII1IBI YETTOBEUECKOTO TeMa (BBIMOIHIETCS JIM00 B Kiacce, THO0 1oMa). Y TOMIIEHUE TP CTaTHYECKOM U TUHAMUYECKOH paboTe.

BolBiieHME HAPYLLIEHHUI OCAHKHU.

BrisiBnenue miockocTonus (BBIMOIHSAETCS I0Ma).

CamonabmtoieHust paboThl OCHOBHBIX MBIIIII], POJIH MJICUEBOT0 TOsICA B IBMYKCHUSIX PYKH.



Paznen 5. Buyrpennsisi cpena opranusma (3 u)

BuyTpenHss cpena opranu3Ma, 3HaueHue e€ mocTosiHCTBa. KOMIIOHEHTBI BHYTPEHHEH Cpelibl: KPOBB, JKHIKOCTh, TuM(a. VX B3anmoaencTBHeE.
I'omeocra3. CocraB KpoBHU: I1a3Ma U (POPMEHHBIE 3JIEMEHTHI (TPOMOOIMTEI, SPUTPOLMTHI, JEUKOIMTHI). DYHKIMH KIIETOK KpoBU. CBEpTHIBaHME
kpoBu. Ponb kampius u ButamuHa K B CBEPTHIBaHWMM KpoBH. AHanmu3 KpoBU. Manokposue. KposerBopenne. boprba opranmsma ¢ mH(EKIHEH.
Nmmynurter. 3amutabie O6apbepsl opranm3ma. JI. Ilactep m M.M. MeunukoB. AHTureHsl n aHturena. Crenupuueckuil U Hecrmenu(puaecKuit
uMMyHUTET. KieTouHslil U rymopanbHblii UMMyHHUTET. IMMyHHas cuctema. Ponb auMm@onnToB B uMMyHHOM 3amure. ®aronuros. Bocnanenue.
Wudexnronnsie U napazutapHsie 6one3nu. Bopora nadekunn. Bo3dymutenu u nepeHocunkn Oone3nu. bamio- u BupycoHocutenu. Tedenue
nH(pekunoHHBIX Oone3nel. [Ipodunaktuka. Anmneprudeckue peakuuu. [IpeaynpenutenbHupie npuBUBKU. JleueOHbIe CBIBOPOTKH. MIMMyHOIOTHS HA
ciy:x0e 370pOBBS: BaKIMHBI U JiIeYeOHbIE CHIBOPOTKU. ECTECTBEHHBIM M HCKYCCTBEHHBIH MMMYHUTET. AKTHBHBIM M MACCUBHBIA MMMYHUTET.
TkaneBas coBmectumocTs. [lepenuBanue kposu. I'pymnmsl kpoBu. Pesyc-daxTop. [lepecaaka opraHoB u TKaHEH.

JlabopaTopHble U IPaKTHYECKHE PAOOTHI
PaccmarprBanue KpoBH 4elIOBEKa U JISTYIIKH 1101 MUKPOCKOTIOM.

Paznen 6. KpoBenocHasi u iumpaTuieckasi cucreMbl opranusma (6 9)

Opranbl KpOBEHOCHOW M JIMM(ATUYECKOW CHCTEM, UX POjb B opraHuzMe. CTpoeHHE KPOBEHOCHBIX M JHM@aruueckux cocynoB. Kpyru
kpoBooOparmenus. CtpoeHne u pabora cepjia. ABTOMATH3M cepina. J[BrkeHne KpoBU MO cocyaaM. Perymnsius KpoBOCHAOXKEHHS OPraHoB.
ApTepuasibHOE JaBlIeHWE KPOBH, MyJbc. ['UrueHa cepaeuyHo-cocyaucToil cucreMsl. [loBpayeOHas momouis npu 3a00JIeBaHUU CepJIa U COCYAOB.
[IepBast momMonIs Ipy KPOBOTEUEHUSIX.

JdemoncTpauust

Monenu cepaua u Topca uyenoBeka. [Ipuémbl n3mMepeHus apTepuaibHOro JaBiieHus no Metory KopoTtkosa. [TpuémMbl 0CTaHOBKH KPOBOTECUEHUM.
JlaGopaTopHble U IPaKTHYeCKHE PadOThI

[TonoxeHrne BEHO3HBIX KJIANIaHOB B OMYIIEHHOM U NOJHITON pYKe.

W3meHeHus B TKaHSX MPU MEPeTsKKaX, 3aTPYAHSIONINX KPOBOOOpAIIEHHUE.

OnpeneneHre CKOPOCTH KPOBOTOKA B COCYZaX HOITEBOIO JIOXKa.

OnbIThL, BBISBISIOLIME IPUPOTY NTYJIbCA.

OyHKIMOHANIbHAS [TPO0A: PeaKIUs CEpACUYHO-COCYTUCTON CUCTEMBI Ha IO3UPOBAHHYIO HATPY3KY.

Paznen 7. Ipixanue (4 4)

Ipixanue. [lpixaTenbHas cucreMa. 3HaueHue apixaHus. Ctpoenue u (GyHKIMH OpraHoB nabixaHus. ['omocooOpaszoBanue. MH(pEKIMOHHBIE U
OpraHnyeckrue 3a0oNieBaHUs AbIXaTENbHBIX MyTei, MUHIAIMH W OKOJOHOCOBBIX TMa3zyX, NpoduimakTuka, JoBpaueOHas MOMOIIb. Perymsmus
npixanus. ['a3000MeH B NErkux uTkaHsx. MexaHu3msbl BIoxa U Beigoxa. HepBHas u rymopanbHas perynsinus apixanus. OxpaHa BO3IyLITHON Cpebl.
Brnusinue 3arpsisHeHUs OKpyXKaromiei cpensl B Bosorojackoii o0mactu , Ha 310poBbhe denoBeka. DyHKIIMOHATBHBIE BO3MOXKHOCTH JIbIXaTeNIbHON
CUCTEeMBI KaK TIOKa3aTelb 3A0pOoBbs. [ uruena opranoB apixanus. JKusHeHHast EMKOCTh NETKUX. BrIsBiIeHNe U npeaynpexaeHue 0oe3Hel OpraHoB
neixanus. Omrooporpadus. Maekmonnpie 3a0oneBanus U Mepsl ux npodunaktuku. Tybepkynés u pak nérkux. [lepBas momolrs yromnaromemy,
NP yIYIIEHUU U 3aBAIMBAHUU 3eMIIEH, dNeKTpoTpaBMe. Kiuundeckas u Ouosoruyeckasi cMepTh. VICKyCCTBEHHOE AbIXaHUE M HEMPSIMON Maccax
cepana. Peannmarus. BnusiHue KypeHus 1 APYyruxX BPEIHBIX IPUBBIUEK HA OPTaHU3M.



JdeMoHcTpanus

Mogens ropranu. Mojiens, NOSCHAOIAs MEXaHU3M BJI0Xa U BbIoXa. IIpuémsl onpeneneHns NpoXoAMMOCTH HOCOBBIX XOJ0B Y MAJICHBKUX JETEH.
Ponb pe3oHaTopoB, ycuiauBaromux 3ByK. ONbIT 0 0OHAPYKEHUIO YIJIEKHCIIOTO Ta3a B BBLABIXaeMOM Bo3ayxe. M3MmepeHue KU3HEHHOW EMKOCTH
nérkux. IIpuémM MCKyCCTBEHHOIO JIBIXAHMS.

JlabopaTopHble N MpaKTHYeCcKUe PadoThl

N3mepenue obxBaTa Irpy/IHOM KJIETKU B COCTOSIHUM BJI0OXa U BbIIOXA.

@OyHKIIMOHAIBHBIE TIPOOBI C 33/IEPIKKOM IbIXaHHS Ha BIOXE U BBIIOXE.

Paznen 8. Ilumenapenue (6 4)

IInTanne. HI/IHIeBapCHI/IC. HI/IHIeBapI/ITGJ'IBHafl CHUCTEMA. HI/IHIGBI)IG MMPOAYKTHI W TMUTATCIBHBLIC BCIICCTBA, UX POJIbL B oOmeHne BCUICCTB.
3HaueHue nuuieBapeHus. CTpoeHMe U (QYHKIMM MUIIEBAPUTEIbHONW CHCTEMbI: NHILEBAPUTENbHBIM KaHaJl, NUIIEBAPUTEIbHBIE >KEJE3bl.
[TumeBapeHre B pa3iMuYHBIX OTAENAaX MUILEBAPUTEIBLHOTO TpakTa. Perynsauus AedaTeabHOCTH MUILEBAapUTENbHOM cucTteMbl. Hapyiienus paboTbl
MUIIEBApUTEIBHON CUCTEMBI U MX IpodunakTuka. 3a00sieBaHUsS OPraHOB MHILNEBApPEHMs], WX NMpoduiakThka. ['MrueHa opraHoB MUIEBapeHUsI.
[Ipenynpexaenue xeny104HO-KUIIEUHbIX HHPEKIUN 1 relIbMUHTO30B. [loBpayeOHasi MOMOIIb PH MUIIEBBIX OTPABICHUSIX.

JdeMoHcTpauus

Topc uenosexa.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI

JleiicTBue (pepmMeHTOB CiIOHBI Ha Kpaxman. CaMOHAOMIONEHUs: ONpe/Ie]ICHUE MOJI0KEHUSI CIFOHHBIX JKeJE3, NBWKEHUE TOpTaHU MpU
TJIOTaHUH.

Paznen 9. O0men BemecTB M dHepruu (4 1)

OOMeH BelllecTB U IPeBpalleHus JHEpruu B opranu3me. OOMEH BEIIECTB U SHEPTUU — OCHOBHOE CBOMCTBO KUBBIX cyliecTB. [Inactuueckuit
U dHepreTuyeckuit 0oMeH. OOMeH OeNIKOB, KUPOB, YIIIEBOI0B, BOJIbI U MUHEPAIBHBIX COJICi. 3aMEeHUMbIE U HE3aMEHHUMbIE aMUHOKHUCIIOTBI, MUKPO -
U MakpoasneMeHThl. Poib ¢pepMeHTOB B 0OMeHe BellecTB. ButamuHbl. DHepro3arpaThl UeloBeKa U MUINEBOM panuoH. PannoHanbHOE MUTaHHE.
Hopwme! 1 pexxum nutanus. OCHOBHOM 1 001muii 0OMeH. DHepreTuyeckasi EeMKOCTh MHIIH.
JlaGopaTopHble M IPAKTHYECKHE PAadOThI
YcTaHoBIIeHHE 3aBUCUMOCTH MEXJAy HArpy3Kol W ypOBHEM SHEPreTHYecKoro oOMeHa Mo pe3yiabTaTaM (YHKIHMOHAIBHON MPOOBI C
3aJIep>KKOU JAbIXaHUS 10 U Toclie Harpy3ku. CocTaBieHHe MUIIEBBIX PAIMOHOB B 3aBUCUMOCTH OT SHEpro3arpar.

Paszzen 10. [TokpoBubie opransbl. Tepmoperyasinus. Boinenenue (4 4)

Hapy>xHble mokpoBsI Tena yenoBeka. CTpoeHue u GyHKIUU Ko>xu. Hort u Bosocsl. Ponb k0)ku B 0OMEHHBIX ITpolieccax. PenenTopsl KOXH.
Poub KOH B TepMOpETYIALMH. YXO0/ 32 KOXKel, HOITSMHU U BOJIOCAMH B 3aBUCMOCTH OT THIIA KOXH. [ uruena onexas! 1 00yBu. [IpHunHbI KOKHBIX
3a0oneBaHuid. ['pubKoBBIE M mapa3uTapHble OO0JIE3HH, HMX MNpodUIaKTHKA W JIEYeHUE Y JepMaroyiora. TpaBMbI: O0XXOTH, OOMOPOKEHHUS.
Tepmoperymnsiuus opranusma. 3akanupanue. JloBpaueOHas momolls Hpu oOIIeM OXJaXKIACHWU opraHusma. IlepBas momoIup MpH TEIJIOBOM H
COJTHEYHOM YyzapaX. 3HAayeHHE OpraHoB BBbIJENEHUS B TNOJUIEP)KaHUM TOMEOcTa3a BHYTPEHHEH cpenbl opraHusMa. Beiaenenue. Opranbl
MOUYEBBIJICIUTENILHOW CUCTEMBI, UX cTpoeHue U ¢yHkuuu. Crpoenue u padota nmoyek. Hedponsl. IlepBuunas u xoHeuHas modya. 3aboseBaHuUs
OpraHoOB BBIICTIUTEIBHOM CUCTEMBI U UX TPEAYNPEXKICHHE.



JdeMoHcTpanus.

Penbednas tabnuna «Ctpoenue koxxu. Mosens nouku. Penpednas tadbnuma «Opranbl BbIICICHUS.
JlaGopaTopHble H NPpaKTHYeCKHe PA0OThI

CaMoHaOIOICHHS: PACCMOTPEHHE TI0T TYIIOH THUILHOM U JIAJOHHOW TOBEPXHOCTH KUCTH.
Omnpenenenne TrIa KOKU C TOMOIIBI0 OyMaXHOU Cal(eTKH.

OmnpeneneHrne COBMECTUMOCTH MAMITYHsI ¢ 0COOEHHOCTSIMU MECTHOM BOJIBI.

Paznen 11. HepBHas cucrema (5 1)

HetiporymopasibHast perynsiusi MpoOIEeCCOB >KU3HENASATEIPHOCTH opraHu3ma. HepBHas cucrema. 3HaueHHWE HEPBHOW cucTeMbl. Mo3r u
ncuxuka. CTpoeHHE HEpBHOW CHCTEMbI: CIMHHOM M TOJOBHOM MO3r - IIEHTpajbHasi HEpPBHAas CHUCTEMa, HEPBbl U HEPBHBIE Y3JIBI —
nepudepudeckas. CtpoeHre U QpyHKUMHU CIMHHOTO Mo3ra. CTpoeHHe rojOBHOrO Mo3ra. OyHKIMH MPOJOJrOBATOTO, CPEIHEr0 MO3ra, MOCTa U
Mo3zxkeuka. [lepequuit Mo3r. @yHKIMH MPOMEKYTOUHOTO MO3ra M KOpbl O0ibIIuX monymapuid. Crapas u HOBas Kopa OOJBIIMX MHOJyLIapui
TOJIOBHOTO MO3ra. AHAJIUTHUKO-CUHTETUYECKass W 3aMblKaTelbHas (DYHKIMU KOpbl OOJBLIMX MOJyIIapuil TrosioBHOro Mosra. Jlomm Goipmmx
MOJIYIIAPUA U CEHCOPHBbIE 30HBI KOpbl. COMAaTMYECKUMH M BErE€TATUBHBIA OTIEIbl HEPBHOW cHCTeMbl. CUMIIATUYECKUN W MapacUMIAaTHYECKHI
MOJIOT/AENIbI BET€TATUBHOW HEPBHOM CUCTEMBI, UX B3aUMOJIEHCTBUE.

JdeMoHcTpanus

Mogeinb roJ0BHOIO MO3ra 4eJIOBeKa.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI

[TanbrieHocoBas mpo6a 1 0cCOOEHHOCTH ABMKEHUMN, CBSI3aHHBIX ¢ PYHKIIUSMU MO3KEUKa U CPEHEr0 MO3ra.

Pedrnexcel mpomonroBaroro u CpeHEro Mo3ra.

[ITpuxoBoe pa3apak€Hrue KOXKHU - TECT, ONPEAEIISIFONINN N3MEHEHHNE TOHYCa CUMIIATUYECKOTO U MapacCUMIIaTUYECKOIO OTJIEIOB
BEre€TaTUBHOW HEPBHOM CUCTEMBI IIPU Pa3IPAKECHHH.

Paznen 12. Anaauzatopbl. Opranbl uyBceTB (5 1)

AHanuzatopsl U OpraHbl YyBCTB. 3HauYeHHE aHaIU3aToOpoB. JlOCTOBEpHOCTH mosydyaeMoil uHpopmarmu. Wmio3un M uX KOPpPEeKLHUs.
3putenbHblil ananu3aTop. [lonoxxenue u ctpoeHue rinas. XoJ dydeil yepes mpo3padnyio cpedy riaza. Ctpoenue u pyHkuuu cerdarku. Kopkosas
4acTh 3pUTEIBHOTO aHanu3atopa. bunokynspHoe 3penue. ['uruena 3penus. [lpegynpexaenue ria3ueix 6oae3Hel, TpaBm riasza. [IpenynpexaeHue
OnMM30pyKOCTH U JanbHO30pKocTU. Koppekuus 3penus. CinyxoBoit ananuzarop. 3Hadenue ciayxa. CtpoeHue U (QyHKIMH HapYKHOTO, CPEIHEro U
BHyTpeHHero yxa. Penentopsl ciyxa. KopkoBas yacTe ciiyxoBoro aHanuzaropa. ['uruena opranoB ciyxa. [IpyuuHbl TYroyXoCTd U TIIyXOThI, HX
npenynpexaenue. BectuOymnsapueiit annapar. Opranbl paBHOBECHS, KOXKHO-MBIIIEYHOW YyBCTBUTEILHOCTH, OOOHSHUS U BKyca U UX aHATTU3aTOPHI.
B3anmoneicTeue aHanmmM3aTopoB.

JdemMoncTpanus

Monenu rna3a u yxa. OTbIThI, BBISBISIONINE QYHKIIMH PAAYy>KHON 000JI0UYKH, XpyCTaINKa, MaloveK U KOJTOOoYeK.

JlabopaTopHble N IpaKTHYeCKHe PadoThl

OnBITHI, BBISBIISIONINE UIUTFO3UH, CBSI3aHHBIE ¢ OMHOKYISIPHBIM 3pEHUEM, a TAKXKE 3pUTENbHBIE, CITyXOBbIE, TAKTUIIHHBIE UILTIO3UH.
OOHapy>keHHe CJeroro MsiTHa.

Onpenenenne oCTpOTHI ClIyXa.



Pasnen 13. Boiciasi HepBHasi fesiTeJbHOCTD. [loBenenne. [ecnxuka (6 1)

Bknag oTedecTBEHHBIX YYEHBIX B pPa3pabOTKy ydeHuss o Bbiciied HepBHOH aearenbHocTd. M.M.CeuenoB u W.ILIIaBnoB. OTkpbiTHE
LEHTPAJIILHOTO TOPMOXEHHs. be3ycnoBHBIE M yCIOBHBIE peduiekchl. be3ycloBHOE W YCIOBHOE TOPMOXKEHHE. 3aKOH B3aMMHOW WHIYKIHH
BO30YKJICHUS-TOPMOXKEHHs. YueHne A.A.YXTOMCKOTO 0 TOMUHAHTe. BposkI€HHBIE TPOrpaMMbl TIOBEICHUS: 0e3yCIOBHBIE Pe(IEKChl, HHCTUHKTHI,
3anevatienue. Peduiekc n peduexropHas ayra. [IpumoOpeTéHHBIE MpOrpaMMbl MOBEIEHUS: YCIOBHBIE PEQIIEKCHI, pacCyl04Hasi JesTEeIbHOCTD,
nuHaMuueckuid crepeotun. IloBenenue u ncuxuka yenoseka. OcoOEHHOCTH MOBeEHUS yenoBeKa. buosornueckue putmbl. CoH U 60pCTBOBAaHUE.
Cramguu cHa. CHoBueHUss. OCOOCHHOCTH BBICIICH HEPBHOW NESITEIHHOCTH UYEIOBEKA: PeYb M CO3HAHHE, TPYAOBas JeATelIbHOCTh. [loTpedHOCTH
JOJIe 1 )KUBOTHBIX. Peub Kak cpeacTBO OOIIEHHs U KakK CPeACTBO OpraHM3allMM CBOETO MOBEACHUS. BHEIHS u BHYTpeHHsAA peub. Poib peun B
pPa3BUTUM BBICIIUX TNCUXUYECKMX (QYHKIUI. Oco3HaHHbIe JedcTBUS M UHTyulus. [lo3HaBarenbHbIE MPOIECCHI: ONIYIIEHHWE, BOCIPHUSTHE,
MIpPEJICTaBJICHMS], MaMsTh, BOOOpa)keHUE, MblIUIeHHE. BomeBble neicTBUS, MOOyAMTENbHAs U TOpMO3Has (QYHKIMM BOJU. BHymaemocts u
HEraTUBU3M. OMOIMHM: HMOLIMOHAJIBHBIE PEaKIUH, SMOIMOHAIbHBIE COCTOSHUS W SMOLMOHAIbHBIE OTHOIIEHHS (4yBcTBa). BHHMMaHue.
@uU3HOJOrNYeCKHe OCHOBBI BHUMAHMSI, €T0 BUJIbI U OCHOBHBIE CBOMCTBA. [IprumHbl paccesHHOCTH. BociuTaHne BHUMAaHUs, TaMATH, BOJIH.
Pa3BuTne HabmogaTeNbHOCTH U MbIILIEHUS. Poib 00yueHus ¥ BOCIIUTAHUS B pa3BUTUU MOBEJICHUS U TICUXUKU
YEJI0BEKa.

JdeMoHcTpanus.

besycnoBHble 1 yciioBHbIE peduieKkchl YenoBeKka (10 METOIy peueBOro NoJkperuieHus). JBoiicTBeHHbIe n300paxkeHust. Vio3un ycTaHOBKH.
Brinosnenue TecToB Ha HAOMIOAATETLHOCTh M BHUMAHKE, JJOTMUYECKYI0 M MEXaHUYECKYIO NMaMATh, KOHCEPBATH3M MBIIIICHUS U TIP.
JlaGopaTopHble U IPaKTHYeCKUE PadoThI

BripaGoTka HaBbIKa 3epKabHOTO MHUCbMa KaK MPUMEp pa3pyIIeHUs CTapOro U BbIpaOOTKH HOBOTO TMHAMUYECKOTO CTEPEOTHIIA.
W3menenue yncna konaedbanuit o0paza yced€HHON MUpaMuIbl TPU HEMPOU3BOJIBHOM, MPOU3BOJILHOM BHUMAaHUU U MTPU aKTUBHOM padboTe

C 0OBEKTOM.

Pasnen 14. Kene3bl BHyTpeHHel cekpenun (GHIOKpUHHAsE cucrema) (2 4 + 1 9 Ha 060011cHNE)

DHAOKpUHHAs cucTtema. JKee3bl BHEIIHEH, BHYTPEHHEW U CMEIIaHHON ceKkpelru. [ OpMOHbI, MEXaHU3MbI UX JIEUCTBUS Ha KiIeTkH. CBoiCcTBA
ropMOHOB. B3anmoeiicTBie HepBHOM U TyMOpanbHON peryasiuu. [IpoMexxyTOUHBIi MO3T U OpraHbl YHAOKPUHHON cucTeMbl. ['opMOHBI runodusa
Y IUTOBUIHOM JKeJIe3bl, X BIUSHUE HA POCT U pa3BUTHE, OOMEH BEIIeCTB. | OpMOHBI MOJIOBBIX KeJIE3, HAIMOUYCYHUKOB U MOKETYA0YHON KEJe3bl.
Hapymienust nesiTenbHOCTH SHIOKPUHHOM CHCTEM U HX npeaynpexaenue. [Ipuunnsl caxapHoro auaberta.

JdemMoHcTpanus
Monens yepena ¢ OTKHIHOM KPBIIIKOM JIIsl TOKa3a MECTOIOIOkKeH s runodu3a. MoJienb ropTaHu co IUTOBUAHOM jkene30il. Moens
MOYEK C HAANOUYECYHUKAMM.

Pazzen 15. UuauBuayansHoe pa3purue opranusma (5 1)+1 1 Ha 060011eHHE
JXKuzHeHHble UKIBI OpraHu3MoB. PaszMHoxeHune u pazButue. IlosoBbie jxkene3bl M MOJI0BbIE KIETKU. becnosioe M MojoBoe pa3MHOXKEHHE.
[IpenmymiecTBa MOJOBOTO pa3MHOXKEHHs. MyKCKasl U JKEHCKas 1MOJI0Bble cucTeMbl. CriepMaTo30u/Ibl U siIekIeTKH. PoJib MOIOBBIX XpOMOCOM B
onpeneneHuu mona Oyaymero peO&nka. Mencrpyanuu u nosunonud. OOpa3oBaHuMe W pa3BUTHE 3apoOJIbIIIA; OBYJALMS, OIUIOJOTBOPEHHUE
AWLEKIETKH, YKpeIUIeHHe 3apojbliia B MaTke. Pa3Buthe 3apojpima u mioga. bepemenHocTs M poasl. buorenermueckuii 3akoH ['exkens—
Mrosiepa ¥ IpUYMHBI OTCTYIUICHHS OT HEro. BiinsiHMe HapKOTeHHBIX BellecTB (Tabaka, ajlkoroJis, HAPKOTUKOB) Ha pa3BUTHE U 3JI0POBbE YETIOBEKA.
HacnenctBennsle 1 BpokAEHHBIE 3a00eBaHus. MeIMKO-TeHETHYeCKOe KOHCYIbTUPOBaHKE. 3a00IeBaHus, IepeIAtoIIecs TIOJIOBbIM ITyTEM:



CIIN/A, cudunmc u ap.; ux npopunakruka. Pazsutie pedéuka nocne poxxaeHus. HoBopoxaAEHHBINH U rpynHOM peOEHOK, yxox 3a HuM. [lomoBoe
co3peBaHue. bruonornueckas M conmagbHas 3peNoCcTb. Bpen paHHHMX IMOJIOBBIX KOHTakTOB M abopTtoB. MHmuBuA u nuvHOCTh. TemmepameHT u
xapakTep. Camorno3HaHue, OOIIECTBEHHBIH 00pa3 JKU3HU, MEKIMYHOCTHbIE OTHOIIEHUS. CTaguu BXOXACHUS JIMYHOCTH B rpymmy. VHTepecs!,
CKJIOHHOCTH, criocoOHOocTH. OnapéHHocTh. BB100p jXM3HEHHOTO MyTH. 370pOBhIi 00pa3 xu3Hu. COOMOACHNE CAaHUTAPHO -TUTUEHHYECKUX HOPM U
MpaBHJ 3/I0pPOBOTO 00pasa JKMU3HU. YKpEIUIeHHe 370pPOBbs: AyTOTPEHUHT, 3aKaJlWBaHWE, IBUTaTelbHAas aKTUBHOCTh. BimsHue ¢uzndyeckux
yIpaKHEHUI Ha OpraHbl H CUCTEMbI OpraHoB. DaKTOPBI PUCKA: CTPECCHI, TUIIOIUHAMHUS, IEPEyTOMIICHHE, TIEpeoxIaxieHre. BpenHbie u noje3Hbie
MIPUBBIYKH, UX BIMSIHUE HAa COCTOSHHUE 3/I0POBBSL.

JdeMoHcTpanus.

TecTsl, onpenensonme THIT TEMIIEpaMEHTA.

Conepxanue

Buosiorus 9 kimacc 68 u/rox (2 4/Hen.)
Beenenue. buoJiorusi B cucreme Hayk (2 4.)

buonorus kak Hayka. Mecto OuoJsioruu B cUCTeMe HayK. 3HaueHue OMOJIOTUH JJIsl MOHUMAaHUs HayYHOW KapTUHBI MUpa. MeTo1bl OM0T0TrHYeCKUX
uccnenoBanuil. [lonstue «xku3upy. CoBpeMeHHbIE HAYUHbIE MPEACTABICHUS O CYIIHOCTH KU3HU. 3HaYeHHE OMOJIOTHYECKOM HAYKH B JIETEIIbHOCTH
YEJI0BEKa.

JleMOHCTpanMu: MOPTPETHI YUEHBIX-OMOJIOTOB; cxeMa «CBsI3b OMOJIOTUY C IPYTUMU HAyKaMU».

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

Hpez[MeT, 3aaa4d U METOABI MCCICAOBAHUA IIUTOJOIMHN KaK HAayKH. I/ICTOPI/IH OTKPBITHUA 1 U3YYCHUS KICTKH. OCHOBHBIC TOJIOKECHHUS KJIETOYHOM
TCOpHUM. 3HaueHHUE OHUTOJOTHYCCKHUX I/ICCJ'IG,Z[OBaHI/Iﬁ JJI1 pa3BUTHUA OMOJ0THHU U APYyrux OHOJIOTMYECKUX HAayK, MCAUIUHEBI, CEJILCKOI'O XO3SHCTBA.

Knetka kak cTpykTypHast 1 pyHKIHOHAIbHAS €IMHUIIA )KUBOTO. XUMHUECKUN coCTaB KIeTKH. OCHOBHbBIE KOMIOHEHTHI KJIeTKU. CTpoeHue
MeMOpaH u siapa, ux ¢yHkuuu. [{lutomnnasma u oCHOBHBIE OpraHOUAbL. VX QyHKIINU B KIIETKE.

Oco0eHHOCTH CTPOCHHUSI KJIETOK OaKTepHii, r(puOO0B, JKUBOTHBIX U pacTeHUil. Bupychl.

OOMeH BellecTB U MpeBpallieHus SHeprus B kieTke. CrocoObl MOTyYeHUs OPraHuYeCKUX BEIIECTB: aBTOTPOdbI U rerepoTpodul. DOTOCUHTE3, €T0
KOCMHYECKasi poJib B Ouocadepe.

buocunres 6enkos. Ilonsrue o rene. IHK - ucrounuk renernueckoi mHpopmauuu. ['eHeTnueckuil koJ. MaTpuyHbIil NpUHIMO OMOCHHTE3a
6enxoB. O6pazoanue PHK no marpune JIHK. Perynsiuus 6uocunresa.

Ilonstue o roMeOCTa3C, peryjrsinus MMpoueCCOB MPEBPAIICHUA BEUICCTB U SHCPI'UU B KIICTKC.

JleMOHCTpaMK: MUKPOTIpEnapaThl KIETOK paCTeHUH M AKHUBOTHBIX; MOJIENIb KJIETKH; OIBITHI, HITIOCTPUPYIOIIKE Tpoliecc POTOCUHTE3a; MOIENIH
PHK u /IHK, pa3znuuHbIX MOJEKYN U BUPYCHBIX YACTHIL; CXeMa IyTeil MeTabonn3Ma B KJIeTKe; MoAeb-antuinkaus «CuHTe3 0enkay.

JlabopaTopHbie padoThI:

CtpoeHune 3yKapuOTHYECKHX KIETOK Y paCTeHUH, )KUBOTHBIX, TPHOOB M MPOKAPUOTUUECKUX KIETOK Y OaKTepHil.



I'naBa 2. Pa3MHoKeHHe M HHIUBUAYaIbHOE pa3BuTHE (OHTOreHe3) opranu3mMos (5 4.)

CamoBocnpon3BeicHHE - BceoOIee CBONWCTBO KUBOTO. DOPMBI pa3sMHOKECHHSI OpPraHu3MOB. becrnonoe pasMHOKEHUE W ero TUIbL. MHTO3 Kak
OCHOBA 0ECII0JIOTO Pa3MHOKEHHUS M POCTAa MHOTOKJIETOYHBIX OPraHU3MOB, €r0 OHOJIOTHYECKOe 3HAUCHHE.

[TonoBoe pazmuoxenue. Meiio3, ero 6uosornyeckoe 3HaueHue. buonornyeckoe 3HaUCHHE OTUIOJOTBOPEHUS.

[loHsiTHE MHIUBUAYAIBHOIO Pa3BUTUS (OHTOTEHE3a) Yy PACTUTEIbHBIX M JKUBOTHBIX OpPraHu3MoB. Jlenenue, pocT, quddepeHunanus KIeToK,
OpraHoreHes, pa3MHOXEHHUE, CTapeHHe, CMepPTh 0coOeil. BimsHue (hakTopoB BHEIIHEH cpelbl HAa Pa3BUTHE 3apObIIa. Y POBHHU MPHCIIOCOOICHHS
OpraHu3Ma K U3MEHSIOIUMCS YCIOBHSIM.

JeMoHcTpanum:Ta0INIIbI, WUTIOCTPUPYIOLIUE BUABI OECIIONIOr0 U MOJOBOTO Pa3MHOXKEHHS, SMOPHOHAIILHOTO U MOCT3MOPHOHAIBHOTO Pa3BUTHUS
BBICIIMX PACTEHHM, CXOJCTBO 3apo/Ibliliel TO3BOHOYHBIX KUBOTHBIX; CXEMbI MUTO3a U MeHO3a.

I'naBa 3. OcHoBbl reHeruku (10 4.)

I'eneTnka kak oTpacip OMoJornueckoi Hayku. MIcTOpusi pa3BUTHSI TE€HETUKH. 3aKOHOMEPHOCTH HACJICTIOBAHMS TTPU3HAKOB JKHUBBIX OPraHU3MOB.
Paboter I'. Mennens. MeTonbl McciieTOBaHUsI HACTAEACTBEHHOCTH. [ MOPHIOIOTHYECKUNA METO ] M3y4YeHUs HACICACTBEHHOCTH. MOHOTHOpHIHOE
CKpeIlIMBaHKEe. 3aKOH TOMHUHUPOBaHUS. 3aKOH paciierieHus. [loHoe u HenmoIHOe JOMUHUPOBAHKUE. 3aKOH YHCTOTHI TAMET U €r0 LIUTOJIOTHYECKO €
obocHoBaHne. DEHOTUT U TEHOTHII. [ eHeTHYeCcKoe onpeeneHue moa. [ eneTnyeckas CTpyKTypa ImoJIOBbIX XpoMocoM. HacneoBanue mpu3HaKoB,
CIETUICHHBIX C MOJIOM. XPOMOCOMHAsI TEOPHS HACIEACTBEHHOCTH. [ €HOTHI KaK 1EIOCTHAs CUCTEMA.

OcHoBHbIe (OopMBI M3MEHUMBOCTU. [ eHOTHMHMYECKass W3MEHYMBOCTh. Myranuu. [lpuumHBI W YacTOoTa MyTallUid, MyTareHHbIC (aKTOPHI.
OBOJIIOIIMOHHAST poJib MyTanuidi. KoMOWHaTHBHAsT W3MEHYMBOCTh. BO3HWKHOBEHHE pa3IMYHBIX KOMOWHAIIMI T'€HOB M WX POJIb B CO3JIaHUH
TEHETUYECKOTO pa3HooOpasWs B Tpeaeiax BHUAA. OBOJIOIMOHHOEC 3HAYCHHE KOMOWMHATUBHOW HW3MEHUYMBOCTH. MOEHOTHIUYECKas, WU
Mo Iu(hUKAITMOHHAS, K3MEHYUBOCTh. POJIb yCIIOBUI BHEIITHEH CpPe/ibl B PA3BUTHH U MPOSIBICHUY IMPU3HAKOB U CBOMCTB.

I[eMOHCTpaIIHI/I: MOJACIH-AMIIUIMKAIIUKY, HWJIIOCTPUPYIOINHUE 3aKOHBI HACJICACTBCHHOCTH, IICPCKPECT XPOMOCOM; PE3YyJIbTaTbl OIIbBITOB,
IIOKAa3bIBAOIIUX BJIMAHHC YCJ'IOBI/Iﬁ Cp€abl Ha MH3MCHYHMBOCTHL OPraHU3MOB; rep6apHLIe Marepuaiabl, KOJUICKOUH, MYJISXKU FI/I6pI/I,I[HBIX,
IIOJIMIIJION JHBIX paCTeHHﬁ.

JlaGopaTopHblie padoThI:
N3ydeHne N3MEHYHBOCTH Y PACTEHUH U KUBOTHBIX.
N3ydenue ¢heHOTUIIOB pacTEHUH.
[IpakTuueckas padora:
Pemenne renernueckux 3aaay.
I'maBa 4. I'eneruka 4esnoBeka (3 4.)

MeTtoapl HU3YUYCHHUA HACICACTBCHHOCTHU YCIIOBCKA. I'enetnueckoe pa3H006pa3I/Ie YyeJIoBeKa. ['eHeTuuecKre OCHOBBI 310pOBbA. Bausxue Cpcabl Ha
TCHCTUYCCKOC 3J0POBLEC YCIIOBCKA. I'enetnueckue 6ose3nn. I'eHOTHI U 3A0POBBLEC YCIIOBCKA.

I[eMOHCTpaIII/II/I: XPOMOCOMHBIC aHOMAJINU YCIIOBCKA U UX q)eHOTI/IHI/I‘-ICCKI/Ie IMMPOSIBJICHUA.



JlabopaTopnas pabora:
CocraBiieHHE POJIOCIOBHBIX.
I'nasa 5. DBomonuonHoe yuenue (15 4.)

VYdenue 00 3BOJIOIUH OpraHndeckoro mupa. Y. /lapBUH - OCHOBOIIOJIOKHUK y4eHHUSI 00 3BONIONMU. J[BMKYIIUE CHIIBI M PE3YIBTAThl ABOJIOIHH.
VYcnoxHEHHEe PacTeHHH M JKMBOTHBIX B IIPOIECCE 3BOMIOLMH. brosormueckoe pasHooOpasne Kak OCHOBAa YCTOHYMBOCTH Ouocdepsl, pe3ynbTar
3BOIOIMH. CYIIHOCTh 3BOJIIOLMOHHOIO M0AX0/1a K U3yYEHHIO )KUBBIX OPraHU3MOB.

Bun. Kputepun Bunma. BupooOpazoBanue. [lonsitue mukpolBosornmu. [lomynsiuonHas cTpykTypa Buma. llomymsuusi Kak diaeMeHTapHas
ABOJIFOIMOHHAS eAuHUIA. DAKTOPHI SBOJIIOIUU U UX XAPAKTEPUCTHKA.

JIBHKyIIHE CHIIBI M PE3YJIBTAThI BOJIFOLUH.

EcrtectBennblit 0TOOp - IBMXKYIIas M HampaBlsolias cuia 3Bojouuu. bopb0a 3a cyliecTBoOBaHME KaK OCHOBAa €CTECTBEHHOro ordopa. Poib
€CTECTBEHHOI0 0TOOpa B (POPMUPOBAHUU HOBBIX CBOMCTB, MPU3HAKOB M HOBBIX BUJIOB.

Bo3HukHOBEHME afjanTalvil U UX OTHOCUTENbHBIN XapakTep. Bzaumonpucnoco6ieHHOCTh BUIOB KaK pe3yibTaT AEHCTBHSI €CTECTBEHHOTO 0TOOpA.

3HaueHue 3HAaHUH O MHKPOABOJIIOLMHU Ui YINPABIECHUS HNPUPOJHBIMHU MOMYJSIHUSAMH, pElIeHHUs] MpoOjaeM OXpaHbl MPUPOIbl U PAllMOHATBHOTO
MIPUPOIOTOIE30BAHUSL.

[Monsitne o ™makpodsBostonui. COOTHECEHWE MHUKPO- M MaKPOABOJIOIHMH. YCIOKHEHHWE PACTEHUH W JKMBOTHBIX B TIPOIECCE DSBOJIIOLHUU.
buonorndeckoe pazHooOpasue Kak OCHOBA YCTOMYUBOCTU OMOCHEPHI, PE3yabTaT SBOJIOIHH.

JleMOHCTpalMu: S>KUBBIE PACTEHUSI W IKUBOTHbBIC;, TepOapHBIE SK3EMIUIPhl M KOJUJICKIUU KUBOTHBIX, IOKA3bIBAIOLINE WHIAUBUAYAIbHYIO
W3MEHUYMBOCTh M pa3HOOOpa3sue COPTOB KYIbTYPHBIX PACTEHUIl M MOPOJ AOMAIIHMX JKHBOTHBIX, a TaKKe PE3yJIbTaThl MPUCHOCOOIECHHOCTU
OpraHu3MOB K cpejie OOMTaHUS U pe3yabTaThl BUAOOOPA30BAHUS; CXEMbI, HJUTIOCTPUPYIOIINE MPOIECCH BUI000Pa30BaHUs U COOTHOILIEHUE MyTeil
MIPOrPECCUBHOM OMOJIOTMYECKOM IBOJIOLUH.

JlaGoparopHas padora:
N3ydeHue npucrnocoOIeHHOCTH OPraHU3MOB K Cpeie OOMTaHMUS.
I'naBa 6. OCHOBBI CeJIeKIIUH M GHOTeXHOJIOTHH (3 4.)
3aaun ¥ METObI ceNeKIUN. [ eHeTnKa Kak Hay4Hasi OCHOBA CEJEKIIMH OPTaHU3MOB. J[OCTHKEHUS MUPOBO U OTE€UECTBEHHOM CENIEKIINH.

JleMOHCTpalMu: pacTeHus, repOapHble dK3eMIUIAPhl, MYJISDKH, TaOiauibl, GoTorpaguu, MIUTIOCTPUPYIOIINUE Pe3yabTaThl CENEeKIMOHHON paboThl;
MIOPTPETHI CETEKIUOHEPOB.

I'naBa 7. Bo3HMKHOBEeHME U pa3BuTHE KU3HH Ha 3emJie (4 4.)
B3arnsiapl, rUMOTE36I ¥ TEOPUH O IPOUCXOKISHUN KU3HU. OpraHnuecKuil MUp KaK pe3ysbTaT 3Botoud. McTopus pa3BUTHS OPraHUYECKOTO MUPA.

JleMOHCTpPAIMK: OKAMEHEJIOCTH, OTIEYaTKH PacTeHUH M )KMBOTHBIX B JAPEBHHUX MOPOJAX; PENPOAYKIMHM KapTHH, OTpaxaromux (iaopy u dayny
Pa3IMYHBIX 3p U IEPUOIOB.



I'naBa 8. B3anMocBsI31 OPraHu3MoB M OKPY:Karoleii cpeabl (16 41.)

Oxpyxaromiasi cpesia - ICTOYHUK BEIIECTB, SHEPruy W MH(POpMaIuu. DKOJIOTHA, KaK Hayka. BiusHue 3KOJOTHYecKHX (aKTOPOB HA OPTaHU3MBI.
[IpucniocobneHnss OpraHU3MOB K Pa3IMYHBIM JKoJormdeckuM (akropam. I[lomymsmus. Turbel B3aMMOAEHCTBHS TMOMYJSIUI pa3HBIX BHJIOB
(KOHKYpEHIHSI, XUITHUIECTBO, CUMONO03, TAPa3UTH3M).

DKOoCHCTEMHasl OpraHu3anus KUBOH MPUPOAbL. DKOCUCTEMBI. Poiib pou3BoauTeNe, moTpeOuTeNnei n pa3pymnTeneld OpraHmyecKiX BEIIEeCTB B
9KOCHUCTEMAX U KPYrOBOPOTE BellecTB B pupo/ie. ITumessie cBsa3u B skocucteMe. OCOOEHHOCTH arpo3KOCUCTEM.

buocdepa - rmobanshas sxocuctema. B.M. BepHaackuii - 0CHOBOMOJIOXKHUK yueHUst o 6uocdepe. Posb yenoBeka B Onocdepe. IKoJIOTHUECKIE
HpO6J'[CMI)I, X BJIUAHHUEC Ha XHW3HBb YCIIOBCKA. HOCJ'IGI[CTBI/ISI ACATCIIBHOCTH 4YCJIOBCKAa B 3KOCUCTEMAX, BJIMAHUC €r0 IOCTYIIKOB Ha JKHBBIC
OpraHru3Mbl U SKOCUCTEMBIL.

JemMoHcTpanum: TabauIbl, WUTIOCTPUPYIOIINE CTPYKTYPY OMocdephl; cxeMa KpyroBopoTa BELIECTB U IIPEBpallleHHs JHEPTUH B Onocdepe; cxema
BIIMSTHHSI XO3THCTBEHHOM J€ATEBHOCTH YeIOBEKa Ha MPUPOTY; MOJeb-amuinKanus «brnocdepa u uenoBek»; KapThl 3a10BeAHUKOB Poccum.

JlabGopaTopHblie padoThI:

CrpoeHue pacTeHul B CBSI3H C YCIOBUSIMM JKU3HU.

[ToacueT UHIEKCOB MIIOTHOCTH U1 OINIPE/IETICHHBIX BUJIOB PACTEHUH.

Brinenenue nuimeBbIx 1eneid B MCKYCCTBEHHON YKOCHCTEME (Ha IPUMEPE aKBapryma).
IpakTnyeckue padoThI:

Habmronenus 3a ce30HHBIMU U3MEHEHUSIMU B )KMBOM MTPUPOJIE.

CocraBienue cxeM mnepeadn BEIIecTB U SHEePruu (Lerneil muTanus).

BrisiBnenue nprucnocoOneHuii Opranu3MoB K cpeie 00uTanus (Ha KOHKPETHBIX MPUMepax), TUIIOB B3aWMOACUCTBUS MOMYJSIUN pa3HbIX BUJOB B
KOHKPETHOM SKOCUCTEME.

Anamms u OLICHKA BJIMAHUA (1)aKTOpOB OKI)Y)KaIOH_[eﬁ CpEanbl, (1)aKTOpOB pHUCKa Ha 310POBbE, HOCJ'IG,I[CTBI/Iﬁ JACATCIIBHOCTH YCJIOBCKA B OKOCHUCTEMAX,
COOCTBEHHBIX IOCTYIIKOB Ha KUBbIC OPIraHU3MbI U SKOCHUCTCMBI.

JKCKypceHus:

Cpena >xu3HU U €€ 00UTATeNH.



3) TemaTn4eckoe MIAHMPOBAHHUE

S KJ1ace
Ne n/m Ha3Banue Tembl KosmuecrBo
YPOKOB
BBenenue 6
1 buonorus-nayka o >KUBOW IpUpoie
2 Mertopl BcClieIOBaHMs B OMOJIOTHH
3 PaznooOpasue xuBoi mpuposl. [lapcTBa xKuBbIX opraHu3mMoB. OTIUYUTEIbHBIE IPU3HAKH KUBOTO.
4 Cpenapl 00UTaHMS )KUBBIX OPTraHU3MOB, B3aUMOCBS3b OPIaHU3MOB B IIPUPOJIE
Dkonoruyeckue (PakTopel U UX BIUSHUE HA XUBbIE OPraHU3MbI, BIMSHUE YelIOBEKa Ha IpUpOIy, €€
oxpana. IIpaktuueckas pabora deHonornyeckrue HabIIOICHUS 32 CE30HHBIMU U3MEHEHUSIMU B MPUPOJIE
6 Dkckypens Nel
MHuoroo0pa3ue >KUBBIX OPraHU3MOB, OCCHHHE SIBJICHUS B )KM3HU pacTeHUI U KUBOTHBIX. T/b
Pa3nen 1. KirleTouHoe cTpoeHHe OPraHn3MoB 10
7 YerpoiicTBoO yBenmuuTenbHbIX pruoopoB JI.P.-1YcrpoiicTtBo symsl u cBeToBOro Mukpockona. [Ipasuna paboTsl ¢
HUMH
JI.P.-2 U3y4eHue KIETOK PacTeHUsl C MOMOIIBIO JTYTIbI
8 CtpoeHue KIeTKu
9 [IpuroroBnenne Mukponpenapara Koxxuiibl yenryu jiyka JI.P.-3 ITpuroroBnenue Mukpornpenapara
KO’KHULIBI YEIIIYH JIyKa, pacCMaTPUBAHUE €ro 101 MUKPOCKOIIOM
10 IImactuaer JI.P.-4
[IpuroroBneHne mpenapaToB ¥ pacCMaTPUBAHUE MO MUKPOCKOIIOM IIJIACTH/T B KJIIETKAX JIMCTA DIIOEH,
TJI0JIOB TOMATa, PSIOWHBI, IMUTTOBHUKA
11 XUMHUYECKUN COCTAB KJIETKH: HEOPTaHUYECKHE U OPTaHUYECKHUE BEILIECTBA
12 KuzHeaesTeIbHOCTh KIETKH: MOCTYIJICHUE BEUIECTB B KIIETKY (AbixaHue, nuranue) JI.P.-5




[IpuroroBnenue npemnapara U paccMaTpUBAHUE 110 MUKPOCKOTIOM JIBH>KEHHUSI LIUTOILIA3MbI B KJIETKaX
JINCTA 3JI0JCH

13 Ku3HenesTenbHOCTh KIETKU: ICJICHUE POCT, Pa3BUTHE
14 [TonsaTHE «TKaHBY.
15 Ocobennoctu crpoenus kietok JI.P.-6
PaccmarpuBanue moa MUKpPOCKOIIOM TOTOBBIX MUKPOIIPENapaTOB Pa3InYHbIX PACTUTENbHBIX TKAaHEH
16 O606maromuii ypok 1o reme «Kierounoe ctpoeHre opraHu3MOB»
Pa3nea 2. HapctBo bakrepun 2
17 Bbakrepuu, ux pazHoobpasue, CTpoeHHe U )KU3HEACATEILHOCTh
18 Ponw GakTepwuii B mpupo/ie U )KU3HU YeloBeka bakrepuu — Bo30yauTenu 3a0oeBanuit. Mepbl pOpHIaKTHKH
3a00JIeBaHUM, BBI3bIBAEMBIX OAKTEPUAMU
Pa3nen 3. HapcTo I'pu6bI 5
19 OO11as xapakTepucTuKa rpudoB, CTPOCHUE U KU3HEACSITEIIbHOCTh
20 nsnounsie rpu6sl. [IpaBuna coopa u oxpana. [Ipodpunaktuka orpaBiaeHus rpudbamu, 1-s mOMOIIb.
JI.P.-7 CtpoeHue Mmao10BbIX TN HUISITIOYHBIX TPUOOB
21 [TnecueBsie rpuoObI U 1poxcku. JI.P.-8 OcoGeHHOCTH CTpOeHUS MyKOpa U IPOKKEH
22 ['pubbI-Iapa3uThl, PO TPUOOB B MPUPOJIE U KU3HU YETIOBEKA
23 O6o06matomuii ypok 1o teme «LlapcTBo rpuboB»
Pasnen 4. IlapcTBo Pacrenust 11
24 boranuka — Hayka 0 paCTEHHX, METOJIbI UX U3yUYECHUS. MHOTOOOpa3He pacTeHnH, UX CBSI3b CO CPeIoi
obuTtanus, posib B Onochepe u oxpaHa
25 OaHOKIIETOUHBIE BOJOPOCIH, UX MHOTOO0Opasue, CTpOeHHE, cpelia OOMTaHHUSL.
JI.P.-9 CTpoeHue 3eeHBIX OTHOKJICTOYHBIX BOJOPOCIICH
26 MHoroketouHblie Bojiopociau. Poias Bogopociieil B mpupo/ie v xKU3HU yesnoBeka. OxpaHa BOJAOPOCIIEH.
Bonopocnu Bonoroackoit obmactu.
27 JIumaiiHuKH, uX CTpoeHHe, pa3HOoOpasue, cpea OOuTaHus. 3HaYCHUE B IPUPOJIC U )KU3HH YEIIOBEKA.
JInmaliHuUKKU peruoHa.
28 Mxu, ux MHOTOOOpa3ue, cpe/ia O0uTaHusl, CTpOeHHE, U 3HadeHre. Mxu Bomoroackoii o6mactu. JI.P.-10




Crpoenue Mxa (Ha MECTHBIX BUAAX)

29 [TanopoTHHKH, XBOIIH, IUIAYHBI, UX CTPOCHHE, MHOTOO0Opasue, cpeia 0OUTaHus, POJIb B IPUPOJIE U KU3HH
JeoBeka, oxpana. [lanoporaukoobpasusie peruona. JI.P.-11 Crpoenre criopoHOCsiero xBoiia 1 marnopoTHHKA
30 ["osocemenHbIe pacTeHUs, cTpoeHUE U pa3HooOpasue. Cpena oOuraHus, 3HAYCHUE U oXpaHa. ['oloceMeHHbIe
Bosorockoit o6mactu. JI.P.-12 Ctpoenue XBou ¥ IIHIIEK XBOWHBIX
31 [TokpbITOCEMEHHBIE PACTEHUS, X CTPOCHUE U MHOTOOOpasue. Cpena oOMTaHMs, 3HAYCHUE B IPUPOJIE U HKHU3HU
YeJI0BeKa, OXpaHa.
32 [Tpoucxoxnenue pacreHnii. OCHOBHBIE 3TAIbI PA3BUTHS PACTUTEIBHOIO MUPa
33 Bcepoccuiickas mpoBepouHas padboTta
34 Ananu3 BIIP. Oxpansiemsie pactenust Bosioroackoi oomactu
[IpomexxyTouHas aTTecTanys: AHAJIU3 TeKyLIed ycneBaeMoCTH
Bcero 3aron 34
6 kaacc
Paznen 1. «CTpoenne 1 MHOroo0pasue IOKPLITOCEMEHHbIX PacTeHuii 14
1 CtpoeHnue ceMsiH ABYI0JIbHBIX PACTEHUM.
JI.p. U3yuenue cTpoeHust CEMsIH IBYA0JIbHBIX
pacTeHui
2 CtpoeHnue ceMsiH OJTHOAOIbHBIX PACTEHUM.
JL.p. U3ydenue cTpoeHus CEMSIH OJHOJOIbHBIX PACTEHUIN
3 Buel kopHei 1 TUIIBI KOPHEBBIX cUCTEM. JI.p. BUibl KOpHEN CTEpKHEBBIE U MOYKOBATHIE KOPHEBBIE
CHUCTEMBI
4 3ombI (yuacTkn) KopHs. JI.p. KopHEBO# yeXJIMK 1 KOPHEBBIC BOJIOCKH
VYcnoBus npouspacTaHus U BUJOU3MEHEHUSI KOPHEHN
6 [ToGer u mouku, ux crpoerne. Poct u pazBurue mobdera
JL.p. CTpoeHue nmovek, pacroyiokeHue ux Ha credie
7 Bremnee ctpoenue nucta. JI.p. JIMCThs IPOCTHIE U CIOKHBIE, UX )KUIKOBAaHHE U JINCTOPACIIONOKEHHE




Knerounoe ctpoenue nucra. BumonsmeHeHUE TUCTHEB.
JL.p. Ctpoenue koxuilpl Jucta. Kiaerounoe ctpoeHue imucra

9 Crpoenue ctebnsa. Muoroo6pasue crebuneit. JI.p. BHyTpeHnHee cTpoeHue BETKH epeBa
10 Bunounszmenenue noderos JI.p. uzyueHue BUJOU3MEHEHHBIX TOOETOB
11 LIBeTok u ero ctpoerne JI.p. U3ydenne cTpoeHus BeTKa
12 Cougerus JI.p. O3HaKOMIIEHUE C pa3TUYHBIMUA BUJAMH COLIBETHIA
13 [Tnoae! u ux knaccuduxanus Jl.p. O3HakOMIIEHHE C CYXUMHU M COUYHBIMHU IIJI0JJaMU
14 Pacnipoctpanenue miogoB U ceMsH
Pa3nea 2 7Ku3Hb pacteHuii 11
15 OcHOBHBIE ITPOLIECCHI KUZHEACATEIBHOCTH pacTeHnH. MUHepaabHOE MUTAaHUE PACTCHUI
16 doTocuHTE3
17 JIbIXxaHWE PaCTCHHMIA.
18 Wcnapenwue Bojpl. JIucronarn.
19 [lepenBrkeHre BObI M MUTATENbHBIX BelecTB B pactenuu JI.p. IlepenBurkenue BeecTs Mo nodery
pacTeHus
20 [Ipopactanue cemsin. IIp.p.1 Onpenenenne BCX0KECTH CEMSH paCTEHUN U UX TOCEB.
21 Oxckypeust Nel 3uMHUE SABJICHUS B )KU3HU PACTCHUMN
22 CriocoObl pa3MHOKEHHUS PACTCHHIA
23 Pa3mHOMXeHUE CTTIOPOBBIX pacTeHUN
24 Pa3mHOXkeHUE CEMEHHBIX PAaCTCHUIMA
25 BereratuBHOE pa3MHOKEHHE TOKPHITOCEMEHHBIX PACTCHHIA
[Ip.p.2 BeretaTuBHOE pa3MHOXKE€HNE KOMHATHBIX PACTEHUI
Pa3nen 3 Knaccudukauus pacreHuit 6
26 OcHoBHBIE cucTeMaTHYecKue kareropun. Kimaccuduxarust iBeTKOBBIX
27 Knacc [IBynonsabie. CemetrictBo Kpecronsernsie u Po3orsetneie Mopdororudeckas xapakTepuCTHKA.
28 Mopdonoruueckas xapakrepuctuka pacteHuil cemeiicts  Ilacnénossie, boOoBsie, Cla0XKHOIBETHBIE.




S noButeie pactenus Bonoroackoii o0iacTu.
JI.p. BeIsiBIIEHME IPU3HAKOB CEMENCTBA 110 BHEIIHEMY CTPOCHUIO PACTEHUN

29 Kinacc Onnononbusie. Mopdoorudeckas xapakTeprucTUKa pacTeHUu ceMeicTB Jluneiinbie U 3maku.
OxpaHsieMble pacTeHus1 00JacTH.
30 Baxxuneiimme cenbcKkoX03sIMCTBEHHBIEC pACTEHUS, OMOJIOTHUYECKUE OCHOBBI X BBIPAIIIMBAHUS, H/X 3HAUCHUE
31 Oxckypceust Ne2 O3HaKOMIIEHUE C BBIPAILIMBAHUEM PACTCHU B 3aIIUIIEHHOM ITPYHTE
Pa3znen 4 Ilpupoanbie cooduiecTBa 3
32 PactutensHBIE COOOIIECTBA M UX THIIEL. PacTuTenbHbIe cooOmecTBa Bojtoroackon 001acT, B3aMMOCBSI3H
B PACTUTEIILHOM COOOIIECTBE, pa3BUTHE U CMEHA. BimsiHue e TeIbHOCTH YeIoBeKa Ha IPUPOTHBIC
cooOrmiecTBa
33 Bcepoccuiickas mpoBepouHas pabota
34 Anamu3 BIIP. Dkckypcust Ne3 Tlpuponnoe cooOuiecTBo U uenoBek. DeHoJornyeckue HabMoIeHus 3a
BECEHHUMHU SIBJIICHUSMU B MIPUPOHBIX COOOIIECTBAX
[IpoMexxyTouHas arrecTanus: AHAJIN3 TEKYLIel ycneBaeMoCTH
Bcero 3aron 34
7 xJacc
Benennue. 2
1 Hctopus pa3BUTHS 300710TUH, METO/IbI U3yUEHHS )KUBOTHBIX.
2 Hayka 3005101151 1 €€ cTpykTypa. CXOJICTBO M pa3iinums )XUBOTHBIX U pacTeHuil. CHCTeMaTHKa )KUBOTHBIX.
Pa3nen 1. Ilpocreiimmue 2
3 [Tpocreiiime: KOPHEHOKKH, PAJTUOIISPHUH, COTHEYHUKH, CIIOPOBHKH, CPEla U MECTa OOUTaHHsI, 00pa3 )KU3HH,
noBezieHue. bruonornyeckue u 3KOIOrHUECKHEe 0COOCHHOCTH
4 [Mpocreitmme: xryrukoHocsl, nHOY30pun. KojoHuanbHele opraHu3Mbl. 3Hau€HHE MPOCTEHWIIMX B MPUPOJE U
’KM3HHU YelIOBEKa.
Pa3nen 2. MHOrok/1€eTO4YHbIE ;KUBOTHBIE. 35
5 Tun I'y6xu. Cpena oburanus, 00pa3 >xu3HU, OMOJIOTMUYECKHE U SKOJIOTHYECKHE 0COOCHHOCTH, MHOI000pa3ue 1
3HAYCHHE
6 Tun Kumeunononoctueie. Cpena oOutanusi, oOpa3 >KU3HH, OMOJOTMYECKHE W JKOJIOTHYECKHE OCOOCHHOCTH,




MHOFOO6pa3I/Ie, 3HA4YCHHUC U OXpPaHa.

7 Tun [Tnockue yepBu. Cpena u Mecta OOUTaHUS, OMOJIOTHUECKUE U HKOJIOTHIECKUE 0COOCHHOCTH, MHOT000Opas3ue u
3HAuYEHHUE.
Tun Kpyribeie uepsu. Cpena oOutanusi, MHOrooOpasue, 00pa3 xKHU3HHU, OBEIEHNE, 0OCOOEHHOCTH, 3HAUCHHE
Tun Kosnbuareie yepBu, miu Konbuenpl. O0mas xapakrepuctuka tuna. OOpa3 >ku3HU U 3HaueHue Kii.
MHOronIeTHHKOBBIE.

10 XapaktepucTuka kiiacca ManomeruakoBsie U [TusiBku. 3HaueHHe B IPUPOJIE U KU3HU 4yeroBeka. MHorooOpasue
yepsei B Bonoroackoit oonactu. JI.p. Nel 3HakoMCTBO ¢ MHOTOOOpa3ueM KOJIbYaThIX YepBen

11 Tun Momntocku. Cpena odutanusi, 00pa3 *KU3HU U OBEAEHNE, OMOJIOTUYECKUE U HKOJIOTUYECKUE 0COOEHHOCTH

12 MHuoroo6pa3ue 1 3HaueHHe )KUBOTHBIX THIa Mosimocku. Mosutrocku Bosoroackoit o6mactu, ux oxpaHa

13 Tun Urnokosxxue. MHOrooOpasue, cpeaa oOuTanusi, 00pa3 )KU3HH U MOBEICHUE, 0COOCHHOCTH, 3HAUCHHE.

14 Tun Ynenuctonorme. XapakrepucTuka ki. PakooOpasusie, [laykooOpasnsie. Cpena obutanusi, MHOrooOpasue,
00pa3 K13HH, TOBEJCHUE, 0COOCHHOCTH CTPOCHHMS, 3HaueHue 1 oxpaHa. JI.p.Ne2 Muoroo6paszue pakooOpa3HbIX

15 Xapaxtepuctuka ki. Hacexombie. Cpena oburtanusi, 00pa3 >KW3HU, TIOBEIEHUE, OUOJIOTHY., SKOJIOTHYECKHe
ocobenHocTH, 3HaueHue. JI.p.Ne3M3yuenue npeacraButesneit OTpsI0B HACEKOMBIX.

16 MHoroo6pa3ue HacCeKOMBIX. XapaKTepucTruka oTpsaoB TapakaHoBblie, [IpsMokpbuibie, YxoBepTKH, [ToaeHKH.
buonoruueckne ocoGeHHOCTH, 3HAUCHUE

17 Otpsapl HacekoMbIx: Ctpeko3sl, Bmm, Xyku, Kionbsl. buonornueckne ocobennoctu. Ponbs B mpupoje, Ku3HU
YeloBeKa.

19 Otpsanel HacekoMbIx: Yemryekpobuibie, PaBHOKpbUTBIE, [IBykpbuible, broxu. XapakrepHsle 0COOEHHOCTH, POJb B
MIPUPO/IC U )KU3HU YEJIOBEKA.

19 Otpsn [lepenonuatokpeuibie. OO1IME TPU3HAKH, MHOTOOOpa3ue, 3HaYCHHE.

20 3HavyeHue HaCEKOMBIX, UX oxpaHa. OxpaHsemble HacekoMble Bosoroackoii o6nactu.

21 O6o06maromuit ypok 1no teme «MHOTOKIIETOUHBIE )KUBOTHBIE. BecII03BOHOUHBIE)

22 Tun Xopaossie. [lonrunei:becuepennsie u Uepennsie. Knace Jlannetnuku

23 Hanknacc PeiObl. MHOrOOGOpa3sue, cpena oOutanus, oopa3s )Ku3Hu, OBEJICHHE, 0COOCHHOCTH CTPOEHUS, 3HAYCHUE U
oxpana JI.PNe4 HaGmrozieHne 3a BHEITHUM CTPOCHUEM U MEPEIBIKEHUEM PBIO

24 Msuoroo6pasue Ki. XpsieBbie peiObl. CTpoeHHE, IOBECHNE, 3HAYCHUE, OXPAHsEMbIE BH/IbI

25 Mmuoroo6pasue Ki. Kocthbie ppiObl. OcoOEHHOCTH CTpOeHHs, 00pa3 *KU3HH, MPOLECCH KU3HEAEATEIbHOCTH,




3Ha4yeHue, oxpana. Oxpansemble BUAbI pp10 Bosorockoii obmactu

26 Knacc 3emuoBoaHbIe. O0IIast XapaKTepUCTHKA, cpelia 0OuTaHus, 0COOEHHOCTH, MHOT000Opasue, 3Ha4eHne, OXpaHa.
Oxpansiemble 3eMHOBOHbIE Bosioroackoii o0nactu.

27 Kiacc [Ipecmbikarommuecs. O6mias xapakrepuctuka kinacca. OcodeHHocTu 0. Yenryifuateie B CBSI3H C CPeAon
oOuTanus 1 00pa3oM Ku3HU. 3HaUeHHE 1 oxpaHa. OxpaHseMble BHIBI Bosoroackoii o0mact.

28 Otpsig Uepenaxu u Kpokxommiel. Cpena oduranus, 00pas )KU3HU U TIOBEACHNE, OCOOCHHOCTH CTPOSHHS, 3HAUYCHHE
M OXpaHa.

29 Knacc ITtunpr. OOmiast XapakTepucTHKa, 0COOEHHOCTH CTPOEHUS B CBS3U € NMOJIETOM. OCOOEHHOCTH NTHUII O.
[Inareussl, nx oxpana JI.p. Ne 5 M3yyenue BHEIIHEr0 CTPOEHHUS IITULL

30 Mmuoroo6pasue ntuil. Xapakrepuctuka o.Ctpaycoodpaznsie, Hanmyoopasusie, KazyapooOpasusie, ['yceoOpa3ubie
MIPHUCTIOCOOJICHHOCTh K YCIOBUSM CPEIbI,II0OBEICHUE, 3HAYCHHE 1 OXpaHa

31 Otpsnel ntui: JlHeBHble xuuiHble, CoBbl, KypuHbie, mprcnocoO0IeHHOCTh K YCIOBUSM CpeIbl, 00pa3 xKHU3HHU,
3HAa4YCHHE W OXpaHa

32 XapakTepucTuka OTUIl OTpsAnoB [ oneHacteie 1 BopoObuHooOpaszHeie. Cpemna obutanus, OMOJOTHUECKHUE U
9KOJIOTMYECKHE 0COOCHHOCTH, 3HaUeHNe U oxpaHa. OXpaHa NTUIl B PeTHOHE

33 Oxkckypeus Nel Mzydenne MHOT00Opa3us NTUIL (POBOAUTCS B BeCEHHee BpeMsl)

34 Kiacc Mnekonuraromue. Oo6rmias xapakrepuctuka. Otpsiabl : Ognonpoxoanbie, Cymyarsie, Hacekomosiiabie,
Pyxoxpsiibie. OCOOEHHOCTH X CTPOCHMS, TOBEACHUS, 3HAYCHHE U OXpaHa.

35 OTtpsapl MiekonuTaromux: ['pe3yHsl, 3aiinieoOpa3Hbie. XapaKTepruCTHKA BAXKHEHIIINX MTPEICTaBUTENICH, 3HAUCHHE,
OXpaHa.

36 XapakTepucTuka npeacraButeneit o. Xumasie, Xo00THele, KurooOpasusie, Jlacronorue. Cpeaa oduranus, oopas
KU3HU, 0COOCHHOCTH CTPOCHUS, 3HAYCHHE, OXpaHa

37 Otpsanet  mnexonutaromux: IlapHokonbiTHele, HenapHokombiTHeie. OO0pa3 KU3HM, MOBEACHUE, CTPOCHUE,
3HaueHue, oxpaHa. OxpaHseMble MiiekonuTaromue Bonoroackoii o6iactu.

38 buonornyeckne 1 sK0JI0rMUecKrue 0COOEHHOCTH, 3HaUEHUE U OXpaHa MnpejacTaBuTenei orpsaa Ilpumarsr.

39 O06o06maromuit ypok 1o teme «XopJ0BbIe»

Pazges 3.9Bosonus CTpoeHUsi 1 (PyHKIMI OPraHOB M MX CHCTEM Y sKHBOTHBIX 14

40 IToxpoBBI Tea )KUBOTHBIX. DBOJIOIMS TOKPOBOB Tena. JL.p.Ne 6 Mzyuenne ocobeHHOCTEH pa3IndHbIX TOKPOBOB
Tena

41 OnopHo-aBUTaTENbHAS CUCTEMA )KUBOTHBIX, SBOJIOLIHS
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Crnioco0b1 nepeaBIKeHMs )KUBOTHBIX. [loocTu Tena

43 Opranbl JpIXaHUS ¥ Ta3000MeH. DBOIIONHS OPTaHOB JIbIXaHHUS.
44 Opranbl nuIeBapeHusi. DBOJIIOIMS MUIIEBAPUTETHLHBIX CUCTEM.
45 OOMeH BelecTB U MPEeBpPaIICHUE SHEPTHH
46 KpoBeHocHas cucrema )xuBOTHbIX. Opranbl KPOBOOOPAIEHHS, BOJIIOLIMSL.
47 KpoBs, €€ ctpoenne. @yHKIMH, 3BOJIFOLMS.
48 Oprassl BeII€TIEHUS. DBOIIONUS BBICIUTEIBHON CUCTEMBI.
49 HepBHas crcrema. DBOIIOIUS HEPBHOM CHCTEMBI B X0J1€ HCTOPUIECKOTO PA3BUTHUS
50 Pednexc. MUHCTHHKT
51 Opraspl 4yBCTB, WX 3BOJIONHS. Perymsius qesiTeIbHOCTH OpraHu3Ma
52 Opransl pa3sMHOXKeHUs, uX 3Bostonus [Ipoaienue pona
53 [ToBTOPHUTENBHO-0000IIAIOIITHIT YPOK 1O TeME «DBOJIIOIUS CTPOEHUS U (PYHKIIUIA OPTaHOB U CHCTEM
Pa3nen 4. UnauBuayaJibHOe pa3BUTHE JKUBOTHBIX 3 yaca
54 Crioco6s1 pazMHokeHus1. OTI0J0TBOPEHHE.
55 PazButHE )XKMBOTHBIX C NMPEBpaIICHUEM U 0€3 MpeBpaIicHus
56 [leproau3zanus v NPOAOHKUTEIBHOCTD KU3HU )KUBOTHBIX JI.p.7 M3yuenue craauii pa3BUTHs >KUBOTHBIX U
oTmpeiesieHue UX BO3pacTa
Pa3nen 5. Pa3BuTHe M 3aKOHOMEPHOCTH pa3MellleHHsl )KHBOTHBIX Ha 3emJie
57 JlokazaTenbCTBa SBOIOIMH )KMBOTHBIX
58 Yapn3 J[apBuH 0 pHUUKMHAX IBOJIIOIMU )KMBOTHOTO MUpPa
59 YcioxHEeHNe CTPOCHUSI KUBOTHBIX U pa3HOOOpa3ue BHJIOB KaK Pe3y/lbTaT BOJIOLUU. Apeanbl OOUTaHMS,
MUTpAlUU. 3aKOHOMEPHOCTH Pa3MEIIEeHHUs )KUBOTHBIX
Paznen 6. Buonenossl
60 EctecTBeHHBIE 1 HCKYCCTBEHHbIE OMO1IeH03bI brotieHo3s! Bosoroackoit obnacty .
61 @dakTopbl cpelibl U UX BIUSHUE HAa OMOLIEHO3bI
62 Ienu nutanus. [lotok sHeprun. B3aumMocss3b KOMIIOHEHTOB OMOIIEHO3a U UX IPUCTOCOOIEHHOCTh APYT K APYTY
63 Okckypeust Ne2 M3ydeHue B3aMMOCBSI3M JKMBOTHBIX C JAPYIMMHM KOMIIOHEHTaMH OuolieHo3a. deHonoruueckue

Ha6J'IIO,Z[eHI/I$I 3a BCCCHHUMM SBJICHUSAMU B )KU3HU ) KUBOTHBIX




Pa3nen 7. ’KuBOTHBIM MUP U X0351/iCTBEHHAS 1eATEJIbHOCTD YeJ10BeKa

64

Bo3sneiicTBue dYenoBeka W €ro JAATENBHOCTH HA KUBOTHBIX. Ilpombicinsl [IpOMBICIIOBBIE  KMBOTHBIE

Bomnoroackoii oodmactu

65

OI[OMaHIHI/IBaHI/Ie. Pa3BeZ[eHI/I€, OCHOBBI COACPIKAHUA U CCIICKIINN CEIIbCKOXO03SAMCTBCHHBIX )KUBOTHBIX

66

3aKkoHBI 00 OXpaHe KMBOTHOrO Mupa. CucreMa MOHUTOPHHTA. PannoHanbHOE MCIIOJIb30BaHUE KUBOTHBIX.
Oxpansiembie Tepputopuu. Kpacunas kaura. OxpaHa *UBOTHbIX B Bosioroackoii o0iactu.

67

Oxckypeus Ne3 Tlocerenne BBICTaBKU CEIBCKOX03SMCTBEHHBIX U JIOMAIITHUX KUBOTHBIX

68

3aKIounTeNbHBIN YpOK 1o Kypey buosnorus. XKusoTHsle. JleTHue 3a1anusl.

[IpomexxyTouHas aTTecTanus: AHAJN3 TEKyLIelH yCIeBaeMoCTH

Bcero 3aron

68

8 kiacce

BBenenue. Hayku, ndyyarmme OpraHusM 4eJI0OBEKa

Brenenne. Hayku o uenoBeke. 310pOBbE U €I0 OXpaHa

CraHoBicHHE HayK O YC€JIOBCKE

Hponcxo;w:[enne Y€JI0BCKa

CucreMaTHYEeCKOE IOJIOJKEHHE YEJIOBEKA. HOKaSaTeHBCTBa KHUBOTHOI'O ITPOUCXOKACHUS YCJIOBEKA

OCHOBHBIC 3TaIbI 9BOJIFOIIMH YECJIOBCKA. Bausnue 610J0rnyecKux u COIIMaJIBHBIX (baKTOpOB Ha €ro pasBUTUC

Pacel yenoBeka. UenoBek Kak BUIT

Crtpoenne opranuzma

ypOBHI/I OpraHru3ani opranu3mMa 4CJIOBCKaA. OpFaHLI H CUCTCMBbI OPTraHOB

Knerounoe CTPOCHUC OpraHrU3Ma. OpraHOI/II[LI KJICTKH, UX 3HAYCHHC

Kuznennnie IIPOLECChI KJICTKH, X 3HAYCHUC. Poxb (1)epMCHTOB.

O oo

Tkanu: snuTenuanbHas, COeIUHUTENbHAS, MbIIIIeuHasi, 00pa3oBaHue, ctpoenue, pynkuuu JI.p.Nel
PaccmarpurBaHue KIIETOK U TKAaHEN B ONITUYECKUI MUKPOCKOIT. MUKponpenapaTsl KJIETOK IUTENNATbHOM,
COCIMHUTEIILHOM, MBIILIEYHOW U HEPBHOM TKaHEH.

10

HepsHas Tkanb. LlenTpanbHas u nepudepudeckas 4acTu HepBHOI cuctemsl. Pediexropnas perymsus. JI.p. Ne2
CamoHa0II0/IeHe MUTATENbHOTO pediekca U YCIOBHS €ro MpOosBICHUS U TopMoskeHus. KoneHHslii peduekc

OHOpHO-I{BI/IFaTeJILHaﬂ CUCTEMa




11 3HaueHue ONOPHO-ABUraTENIbHOM cucTeMsl, €€ coctaB. CocTaB, cTpoeHue, Tuibl kocteit JI.p.Ne3
MUKpOCKOIIUYECKOE CTPOEHUE KOCTH.

12 Ckerer yenoBeka, ero NprucrocoOIeHHOCTh K MPSMOX0XKICHUIO, TPYOBOU IeSITeILHOCTH. MI3MEeHeHUs, CB3aHHbIC
C pa3BUTHEM Mo3ra U peuu. OceBoil ckener.

13 Ckenet koHeuHOocTel. CoeTMHEHMSI KOCTEN

14 Crpoenue mbii. O630p Mbi yenoseka JI.p.Ne4 Mpliiiibl yenoBedeckoro tena

15 PaboTa ckeneTHbIX MbI 1 ux peryiasanus. JIL.P. NeS BiusiHue crarnueckoit u AHHAMUYECKO# paboTHl Ha
yromuierne Mol JI.P. Ne6 Camona6roenusi paboThl OCHOBHBIX MBIIIIIL, POJIH TIJICYEBOTO MOsICA B IBUKEHUN
PYKH.

16 Hapymenus onopHo-asurarensHoit cucteMsl JI.p. No7 BoisiBnenue HapymeHust ocanku JI.p.Ne8 (BbinosiHsercs
noma) BeisiBienue miockocTonus

17 [lepBas momorp npu ymuodax, nepeaoMax KOCTel U BbIBUXaX CYCTaBOB

BuyTpenHss cpexa opranusma

18 KomnioHeHTHI BHYTpEHHEH Cpelibl OpraHn3Ma, X B3auMocBs3b. ['omeocTa3. CocTaB KpoBH, (YYHKIIUM OCHOBHBIX
yactei JI.p. Ne9 PaccMarpuBanre KpOBH Y€JIOBEKA U JIATYIIKU MO MUKPOCKOIIOM

19 Bopw6a oprannsma c uapekmueit. UMMyHUTET, €ro BUIbI

20 NmvmyHonorus Ha ciyx0e 310poBbs. [lepenuBanue KpoBH.

KpoBenocHasi u iumdpaTudyeckasi CHCTeMbl OpraHu3zMa

21 TpaHcnopTHBIE CHCTEMBI OpTaHu3Ma, X 3HaueHHe. CTpoeHHEe KPOBEHOCHBIX U JTUMdaTudeckux cocynon JL.p.Nel0
[TonoxeHne BEHO3HBIX KJIAMIAHOB B OMYIICHHOW U MOJAHITON pyKe

22 Kpyru kpoBooOpamienus JI.p.Nel 1 3meHeHus B TKaHAX IpU NEPETKKAX, 3aTPYAHSIONINX KPOBOOOpaIleHHE

23 Ctpoenue u paboTa cep/iia. ABTOMaTH3M Cep/lia

24 JIBuKeHHe KpOBH 1O cocyaaM. Perymsius kpoBocHaOx)eHusi. ApTrepuanbHoe naBienue, mynbe. JI.p.Nel2
Omnpenenenne ckOpOCTH KPOBOTOKA B COCyAax HOITeBOTro Jioxka. JI.p.Nel3 OneIThl, BBIABIISIIOIINE IPUPOTY ITYJIbCA

25 I'uruena cepaeuHo-cocynucToit cuctemsl. [lepBas momonis npu 3aboseBanusx cepaua u cocynos JL.p.Nel4
@OyHKIMOHANbHAS TPo0a: peakiys CepAeYHO-COCYAUCTON CUCTEMBI Ha I03UPOBAHHYIO HATPY3KY

26 [lepBast moMouIb MPU KPOBOTEUEHUSAX

Abixanue
27 3nauenue apixanus. CTpoeHUe IbIXaTeNbHON CUCTEMBI. [[pIXaTenbHbIe YyTH, UX CTPOCHHE, (PYHKIIUH,

3aboneBanus, npoduiakTuka. ['onocooOpa3oBanue
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Jlerkue, ctpoenue, GyHKIMU. JIerouHOE ¥ TKaHEBOE JBIXaHUE

29 MexaHu3Mm Baoxa U Beloxa. Perynsanus nsixanus. OxpaHa BO3AyLIHOH cpenbl. Bnusinue 3arpsisHeHus
OKpyXxaroliei cpeasl B Bostoroickoii o6mactu Ha 310poBbe yenoBeka. JL.p. Nel5 M3mepenue o6xBara rpyiHoi
KJIETKU B COCTOSIHUM BJ0Xa U BbIOXA

30 OYHKIHNOHAJIbHBIE BOBMOXKHOCTH JIbIXaTEJIbHOM CUCTEMBI KaK [10Ka3aTelb 3/10pOBbs. boJie3HN U TpaBMbl OPraHOB
TBIXaHUS: MX MPOQHIAKTHKA, IepBast moMoib. [Ipremsl peannmarun JI.p.Nel6 OyHKIIOHANIBHBIE IPOOKI €
3aJIep’KKON JIbIXaHUs Ha BIOXE U BBIIOXE

IInmeBapenue

31 3HaueHue nuieBapenus. [lumessie NpoayKThl ¥ MUTATENbHBIE BELIECTBA, X POJIb B 0OMEHE BEIIECTB

32 Crpoenue 1 GyHKIMM TUIIEBapUTENbHOM cucTeMbl. [InmeBapenue B potoBoii monoctu. JI.P.Nel7. JleiicTBue
(bepMeHTOB CiIoHBI Ha Kpaxmasl. CaMOHAOIOICHHS: OTIpe/IeTIeHHE MTOJI0KEHUS CIIFOHHBIX JKeJle3, IBKEHUE
TOPTaHU MIPH TII0TAHUU

33 [TumeBapeHue B )KeNyIKe U ABEHAIIIATUIIEPCTHOM KUITKe. JleficTBruEe PepMEHTOB CIIFOHBI U KETYJJOYHOTO COKA.

34 OYHKIMH TOJICTON U TOHKOW KUIIKU. BecackiBanue. Ponb neueHu. ANneHIuIuT.

35 Perynsuus nesTenbHOCTH NUILEBAPUTEIBHON CHCTEMBI.

36 ['uruena opranos nuieBapenus. [Ipeaynpexkaenne xemy109YHO-KUIISeYHbIX 3a001eBaHui. JloBpaueOHast TOMOIIIb
IIPU OTPABJICHUAX

OO0OMeH BelecTB M YHEPTUU

37 OOMeH BelecTB M YHEPTUHM — CBOMCTBO KHUBBIX cymiecTB. [mactuueckuii u sHepreTudeckuii ooMen. OOMeH
0€IKOB, )KMPOB, YIIIEBOJIOB, BOJIbl, MUHEPATbHBIX COJIEH

38 ButamuHsbl 1 UX poJib B OpraHu3Me 4eaoBeKa

39 DHeproTparsl 4yeloBeKa U NuileBor pauuod. Hopmel u pexum nutanus. JL.p.Nel8
YcTaHoBIeHHE 3aBUCUMOCTH MEX/1y HArpy3KOi M YPOBHEM YHEPreTUYECKOro oOMeHa 1o pe3yabTaTam
(YHKIIMOHATBHOU MPOOBI € 3aJePKKOM JAbIXaHUS.

40 Oo6o6maromuit ypok no tremam: «IlumesapurensbHas cucrema», «O0MeH BemiecTB U sHeprum» JI.p.Nel9
CocraBiieHHE UILEBBIX PALlMOHOB B 3aBUCUMOCTH OT 3HEPTOTPAaT.

IToxpoBHeIe opranbl. Temjioperyasauus. Beigeaenue

41 HapyxHblie mokpoBsI Tena yenoeka. CTpoeHne u GyHKIUU KOKU. [Ipon3BOIHBIE KOXKH.
JI.P. Ne20 CamonabmtoieHue: paccMaTpuBaHUeE MO IyNO MOBEPXHOCTU KUCTH.

42 VX071 3a KOKeH, HOI'TAMHU U BosiocaMu. [ 'uruena onex sl 1 00yBu. bonesnn koxu. JL.p.Ne21 Onpenenenue tuna

KOKH C TIOMOIIbIO OyMaXKHOM canderku.




JLp.Ne22 Onpenencare COBMECTUMOCTH IMIAMITYHSI ¢ 0COOCHHOCTSIMU MECTHOM BOJIBI.

43 Tepmoperynsnus opranusma. 3akanuBanue. [lepBast momMoIpb npu 0xorax, 00MOPOKEHUAX, 00IIEM OXJIAXKICHHUH,
TEIJIOBOM M COJIHEYHOM Yyziapax

44 Brigenenue u ero 3HaueHue, CTpoeHue, GyHKIUH. 3a00JIeBaHUS BBIICITUTEILHON CHCTEMBI, UX MPEAYIPESIKICHIEC

HepBHas cucrema 4e0Bexka

45 3HavYeHNE HEPBHOM CUCTEMBI. MO3T U IICUXUKa

46 Crpoenue HepBHOM cucTeMbl. CIIMHHOM MO3T — CTpO€HUE U (QYHKIIUH.

47 Crtpoenue rojoBHOro Mo3ra. yHKIIUK MPOJOJTOBATOT0, CPETHETO MO3Tra, MOCTa M Mo3keuka. JI.p. Ne23
[TanprieHocoBas mpo6a 1 0COOCHHOCTH IBMKEHHH, CBSI3aHBIX C PYHKITUSIMH MO3KEUKa U CPEHETO MO3Ta.
JL.p. Ne24 Pedrekcsl mpo10AroBaToOro M CPeIHEr0 MO3Ta

48 DYHKITUY TTEPETHETO MO3Ta, TPOMEKYTOYHOTO M KOPBI OOJIBIITNX MOTYIIapHil

49 ComaTnueckuii 1 aBTOHOMHBIN (BereTaTuBHBIN) oTaenbl HepBHOUM cucteMbl JI.p.Ne25 IlITpuxoBoe pazapaxenue
KOYKH — TECT, ONPEAEIIAIOIINNA U3MEHEHUE TOHYCA CUMITATUYECKON M TapaCUMIIaTUYECKON CUCTEMbI aBTOHOMHOM
HEPBHOU CUCTEMBI IIPH pa3IpakKCHUHU.

Anajm3aropsbl. Opranbl 4yBCTB

50 AHaIIM3aTOpPHI M OPraHbl UyBCTB, UX 3HaUeHUE. JI.p.26 ONbIThI, BHISBIISIONINE UILTIO3MH, CBSI3AHHBIE C
OMHOKYIISIPHBIM 3PEHUEM, 3pUTEINIbHBIE, CITyXOBbIC, TAKTUIIbHbBIC UILTIO3UN

51 3puTenbHBINA aHATIM3aTOP, CTpoeHHEe, GYHKINHU, 3HaueHue. JI.p. No27 OOHapykeHHE CIEnOoTo MATHA

52 I'uruena 3penus. [Ipenynpexienue ria3Hpix 601€3HEH, TPaBM IJ1a3a.

53 CrnyxoBoit ananu3aTop. 3HaueHue, cTpoeHue, GyHKIuu. [ urueHa oprana ciyxa.
JL.p.Ne28 Omnpenenenne ocTpoThl Ciryxa

54 Opranbl paBHOBECHS, KOKHO-MBIILIEYHON YyBCTBUTEIHLHOCTH, 00OHSHUS, BKYCa, UX aHAIU3ATOPHI.
B3aumopeiicTBre aHanmu3aTopos.

Boicmiasi HepBHas AesATeabHOCTD. [loBenenue. Ilcuxuka.

55 Bxutag oTedecTBeHHBIX YUEHBIX B pa3pabOTKy yUEHUS O BBICHIEH HEPBHOM JesTenbHOCTU. besycnoBHbIe U
YCIOBHBIE PeIIeKChI, TOPMOKEHUE

56 Bposxxnéunsie n mproopeTéHHbie nporpaMmel moBeaeHus JI.p.Ne29 BeipaboTka HaBbIKa 3epKaIbHOTO MHChMa Kak
MIpUMeEp pa3pyIIeHUs CTApOTO U BBIPAOOTKA HOBOTO TUHAMHUYECKOTO CTEPEOTHIIA

57 buonoruueckue purmbl. COH U CHOBUJEHUSI.

58 Oco0eHHOCTH BBICIIIEH HEPBHOM JIEATEIHHOCTH YEIOBEKA: PeUb U CO3HAHUE, TPYI0Bas ACITEIbHOCTb.




Ilo3HaBaTeabHEIC IIPOLECCChI.

59 Bous, smormu, BHumanue. Pa3sutue HadaronatensHocTy v MbinuieHus. JL.p.Ne30 Mzmepenue uncna konebaHmit
o0pa3a yceu€HHOM MUpaMUIbl B Pa3IMUHBIX YCIOBHSIX.
7Kesie3bl BHYTPEHHEH ceKpenuu (IHAOKPHHHAS CUCTEMA) 3
60 JKenessl BHEIIHEH, BHYTPEHHEN U CMelIaHHOW cekpelnu. CBocTBa TOPMOHOB.
61 OyHKIMN KeNE3 BHYTPEHHEN CEKPELUH
62 Oo6o06mIaromuit ypok «B3anmoeiicTBre HEpBHOM U T'yMOPAIbHOM PETyIISIIUID
NuauBuayajibHoe pa3BUTHE OPraHU3MA 5
63 JKu3HeHHbIe KBl OpraHu3MoB. Pa3MHOKeHne moioBoe 1 Oecriosioe. My»cKasi i )KEHCKasl TIOJIOBBIE CHCTEMBI
64 PasButne 3aponpima u roa. bepeMeHHOCTh 1 po/ibl. 3aKOH WHIUBUAYaIHHOTO Pa3BUTHA. BiusHue
HapKOTCHHBIX BEI[ECTB HA Pa3BUTHE YEIIOBEKA.
65 Hacnencrsennsle, BpoxkAEHHBIE, TEpEAIOIINECcs OJOBBIM MMyTEM 3a00J1€BaHMsl, UX MPOPUITAKTHKA.
66 PazButne pe6€nka nocne poxaeHus. CTaHOBIEHUE THYHOCTH. TeMmepaMeHT B XapakTep.
67 [ToBTOpHTETHEHO-0000IatOMMI ypoK. FIToroBast KOHTpOJIbHAS paboTa
68 AHanu3 KOHTPOJIBHOU paboThl. MHTEpech, CKIIOHHOCTH, CIIOCOOHOCTH. BBIOOD )KU3HEHHOTO MYTH.
[IpoMexxyTouHas arrecTanys: AHAJIM3 TeKylleld ycreBaeMoCTH
Bcero 3aron 68
9 knace
Beenenue. buosorus B cucreMe HAyK 2
1 buonorus kak Hayka. 1
2 MeTtoapl OHOJIOrMUECKUX UCCIEN0BAHNN. 3HAUEHE OUOIOTHH. 1
I'naBa 1. OCHOBBI HUTOJIOTMH — HAYKA 0 KJIETKe 10
3(1) [{uTonorus — HayKa O KJIETKE. 1
4(2) Knerounas Teopwusi. 1
5(3) XUMHUYECKUI COCTaB KICTKH. 1
6(4) CTpoeHue KICTKH. 1
7(5) OCo0eHHOCTH KIETOYHOTO CTPOEHUs OpraHu3MoB. BUpychl. 1
8(6) JlaGopatopnas padora Ne 1 «CtpoeHue KIeTok. 1
9(7) OOMeH BeIecTB U MPEBPAIIECHUs SHEPTUH B KiieTke. POTOCUHTES. 1
10(8) Buocunres Genkos. 1
11(9) Perynsius npoieccoB )KU3HEACSITEIHHOCTH B KIIETKE. 1




12(10) O06o61marommii ypok o rinase «OCHOBBI IIUTOJIOTUN — HAYKa O KJIETKE. 1
I'naBa 2. Pa3MHoKeHNe U HHANBHUIYaIbHOE PA3BUTHE (OHTOT€He3) OPraHu3MOB 5
13(1) ®opMbI pa3MHOKEHHS OpraHu3MoB. becronoe pasmuoxenne. MuTos. 1
14(2) [TonoBoe pazmuoxeHue. Meiio3. 1
15(3) NunuBuayabHOE pa3BUTHE OPraHu3Ma (OHTOTCHE3). 1
16(4) Bnusiare ¢akTopoB BHEIIHEH Cpe/bl HAa OHTOTCHE3. 1
17(5) O0o0marommii ypok 1o rinase «Pa3MHOXKEHUE U UHIUBUAYAIbHOE pa3BUTHE (OHTOICHES). 1
I'naBa 3. OCHOBBI TeHETUKH 10
18(1) I'eHeTHKa Kak OTPAC)Ib OMOJIOTUYECKON HAYKH. 1
19(2) MerTobl HccileJOBaHUs HACIEACTBEHHOCTH. DEHOTHIT U TEHOTHII. 1
20(3) 3aKOHOMEPHOCTH HaCJIETOBaAHHMSL. 1
21(4) Pemenne reneTnveckux 3aaad. 1
22(5) IIpakTnueckas padora Ne 1 «Pemenue reHeTuyeckux 3aa4 Ha MOHOTHOPUHOE CKPELLIUBAHUE. 1
23(6) XpoMOCOMHasI TEOPHSI HACIEACTBEHHOCTH. [ eHeTHKa 1oJ1a. 1
24(7) OcHoBHbIE GOPMBI U3MEHYMBOCTHU. [ eHOTUITHYECKask H3MEHUYUBOCTb. 1
25(8) KomOnHaTHBHAS H3MECHUHUBOCTb. 1
26(9) deHoTUIMYECKas KI3MEHUINBOCT. JIaGopaTopHasi padoTa Ne 2 «M3ydeHue GpeHOTUTIOB pacTeHui. M3yueHne 1
MOIU(DUKAITMOHHOW U3MEHYMBOCTH U TTOCTPOCHUE BAPUAITMOHHOU KPUBOIN.
27(10) | OoobmarwmmMii ypok 10 riaBe « OCHOBBI TCHETHKHY. 1
I'naBa 4. 'eHeTnka 4esloBeKa 3
28(1) MeToapl U3y4YeHHs HACJIeICTBEHHOCTH YesloBeka. [IpakTudeckasi padora Ne 2 «CocraBlieHHE POJOCTOBHBIXY. 1
29(2) ['eHOTHIT ¥ 3I0POBHE YEITOBEKA. 1
30(3) O0o0mawmmii ypok 1o riase «['eHeTHKa YeTOBEKay. 1
I'maBa 5. OcHOBBI cesleKIIUH U OMOTEXHOJIOTHH 3
31(2) OCHOBBI CEJICKIINH. 1
32(2) JIOCTIKEHHS. MEPOBOM M OTCUYECTBEHHOM CEJICKIIUH. 1
33(3) BuoTexHOIOTHS: TOCTHKEHUS U IEPCIICKTUBBI PA3BUTHSI. 1
I'1aBa 6. DBOJIIOHOHHOE YYeHUEe 15
34(1) VYdenue 00 3BOJTIOIMH OPraHUYECKOTO MUDPA. 1
35(2) OBommoronHas Teopus Y.JlapBuHa. 1
36(3) Bun. Kputepuu Buza. 1
37(4) [TomynsuoHHas CTPYKTYpa BUAA. 1
38(5) Bugoo6paszoBanue. 1
39(6) ®opmbl BUJ000pa30BaHUs. 1
40(7) O0o01meHne MaTepuasa 1o TeMaM «Y4eHue 00 dBOIIIOIHMY opranudeckoro mupa. Bua. Kpurtepun Buna. 1

Bunoob6pa3oBaHuey.




41(8) Bbopb0a 3a cyiiecTBOBaHHE M €CTECTBEHHBIN 0TOOP — IBUYKYIIUECS CHITBI SBOJTFOIIHH. 1
42(9) EcrectBenHbIi 0TOOD. 1
43(10) | AnanTanus Kak pe3yJibTaT €CTECTBEHHOTo 0TOOpa. 1
44(11) | B3aumompucrocoOJIeHHOCTh BUIOB KaK pe3ysibTaT ACHCTBHS €CTECTBEHHOTO 0TOOpA. 1
45(12) | JIabopaTopHuas pa6ora Ne 3 «/3yucHue npucrnoco0IeHHOCTH OPraHU3MOB K Cpe/ic OOUTaHHS». 1
46(13) | Ypok cemunap «CoBpeMEHHbBIC IPOOIEMbI TEOPUH IBOJFOLIANY. 1
47(14) | Ypoxk cemunap «CoBpeMeHHBIC ITPOOIEMbI TEOPUH IBOJIOIMH. DBOOLMOHHAs Teopust JK.b. Jlamapkay. 1
48(15) O0001IeHNe MaTepHUAaJIa TI0 TJIaBe «DBOJIIOIIMOHHOE YICHUE. 1
I'naBa 7. Bo3dHUKHOBeHUe M pa3BUTHeE )KM3HU Ha 3eMiie 4
49(1) B3rusiapl, runoTessl U TEOPUH O MPOUCXOKICHUU KU3HU. 1
50(2) OpranuuecKkuii MUpP KakK pe3yJibTaT 3BOJIIOIUH. 1
51(3) HcTopust pa3BUTHS OPraHHYECKOTO MHUPA. 1
52(4) Ypok-cemunap «IIporcxoxaeHue U pa3BUTHE )KU3HN Ha 3eMiTe. 1
I'maBa 8. B3anMocBsI3M OPraHU3MOB M OKPY KaIOIel cpeabl 16
53(1) DkoJiorus Kak Hayka. JIaGopaTopHasi padora Ne 4 «/3ydenue npucnocoOaeHu OpraHu3MOB K OTIPEICIIEHHON 1
cpene oOnTaHus (Ha KOHKPETHBIX TPUMEPAX)».
54(2) Brnusinue skonorndeckux ¢pakTopoB Ha opranu3mel. JJaboparopHas padora Ne 5 «CtpoeHue pacTeHuil B CBSI3U € 1
YCIIOBUSMH SKU3HI.
55(3) Okostornueckas Hua. Jlaboparopuasi padora Ne 6 «Onucanue 3K0JIOTHYECKON HUIIIA OPraHUu3May. 1
56(4) Crpykrypa nomymsiuil. Tunsl B3auMoaeicTBUS NONyasuuil pa3Hbix BujoB. IlpakTtuyeckast padora Ne 3 1
«BblsiBIeHUE TUIIOB B3aUMOICHCTBUS MOMY/ISIUI pa3HbIX BUOB B KOHKPETHOIN 3KOCUCTEME.
57(5) DKkocucTeMHas opranuzanus npupoasl. KommnoneHts! skocucteM. CTpYKTypa IKOCHCTEM. 1
58(6) [ToTok sHeprum u nuiuessie nenu. [lpaktuyeckas padora Ne 4 «CocraBieHue cxeM Nepesadn BeuecTB U 1
SHEeprud (1enel TUTaHus )».
59-60 HckyccTBenHsle sxocucTeMbl. JlabopaTopHasi padora Ne 7 «BrisiBneHHe MUIIEBBIX LIeTIel B UCKYCCTBEHHOM 1
(7-8) 9KOCHUCTEME Ha IPUMEPE AKBAPUYMAY.
DKOJOTUYECKHE TPOOIEMbI COBPEMEHHOCTH. 1
61-62 HroroBasi kou(pepeHuns «B3auMOCBA3M OPraHU3MOB U OKPYKAIOIIEH Cpeibl». 3alIuTa S9KOJIOTUYECKOTO 1
(9-10) | npoekra.
O0o0maroumii ypok 1o riase 8 «B3auMocBs31 OpraHu3MOB U OKPYKAIOLIEH Cpeb». 1
63-64 IToBTOpeHnue no rinase «OCHOBBI IUTOJIOTMH — HAYKHU O KIIETKE. 1
(11-12) | IoBTopenue 1o riaBe «OCHOBBI TCHETUKU» 1
65(13) | [loBTOopenue no rinaBe «Pa3MHOKEHNE U MHAWBUIYATBHOE Pa3BUTHE OPIraHU3MOB. 1
66(14) | Oxckypeus «Vcropus pa3BUTHS )KU3HU Ha 3emuie» (MOcemeHne ONOIHOTEKN ). 1
67-68 (15- | Dkckypenst «Ce30HHbIE H3MEHEHUS B YKUBOU IPUPOJIEN. 1
16) IIpomexyTounas arrecranus. KontponbHas paboTa 1




IIpumenenue o6opynoBanus nenrpa «Touka pocTa» Ha ypokax OMOJI0THN,
HA Ja00paTOPHBIX M MPaKTHYeCKUX padoTax B 5, 6, 7, 8, 9 kiaccax

S KJ1ace
OcHoBHBIE ~ BHABI  JesTenbHOCTH [Mcnosib30BaHKE
Ne i/t Tema Conepxanue Llenesast yeranonia - [Kox-so oOyyaroluxcs Ha ypOKe/BHEYpOUHOM [000pyA0BaHKE
ypoka HacoB | oo
1 . buomorust — Hayka o )XHBOM mMupe (8 u)

1 |Merons u3yyenus |Mcmonp3oBaHue OOBICHATD 1 YMenne padoTtath ¢ 1abopaTopHbIM  |[MHKPOCKOTI
YKUBBIX OPraHU3MOB: [yBETMUUTEIbHBIX Ha3HauYeHUE 000py/I0BaHNEM, YBEIIUYUTEIbHBIMU  |CBETOBOH,
HabI0IeHHE, prOoOpoB YBEIINYUTEIIBHBIX npubopamu. M3ydars ycTpoiicTBO 11 poBoi
HU3MepeHue, [pU U3y4EHUH 0OBEKTOB [TPUOOPOB. MHUKPOCKOTIa M COOJI0IaTh MpaBuia
AKCIEPUMEHT. PKUBOU MPUPOIBI. Paznuyats pydynyio u paboThl C MUKPOCKOIIOM.

JlaGoparopHas Y BenuuuTenbHbIE [ITATUBHYIO JIYIIBI, CpaBHUBATH yBETUUYCHUE JTYIIBI U
pabora Ne 1 MPUOOPHI: 3HATh BEJIMYMHY TOJTY- MHUKPOCKOTIA.
«3yuenue ITyTIbI py4dHas, 4aeMoro ¢ ux [TosyuaTh HaBBIKH PabOTHI C MHKPO-
yCTpoiicTBa [ITATUBHASI, MUKPOCKOII. [TOMOIIBIO CKOIIOM IPU U3YYEHUU T'OTOBBIX
yBenmuuutTenbHbiX  [P. ['yK, YBEJIIUYCHUSI. MUKpOIIpEnapaToB.
pUOOPOBY» A. BaH JleBenryk. Yactu CoOmronaTh npaBuiIa paboThl B
MUKpocKoma. MUKpo- KabuHeTe, 0OparieHus ¢
npenapar. [Ipasuina pa- 1ab0opaTopHBIM 000PYIOBaHUEM
0OOTBI ¢ MUKPOCKOIIOM.

2 Kierounoe CTpoeHue KIEeTKH. BoIsBIIsATh 4acTu 1 YMmenue paboTtaTh ¢ 1a00paTOpHBIM Muxkpockon
CTpOEHHUE Tkanu KJIETKH Ha PUCYHKaX 000py/I0BaHMEM, YBEJMYMTENBHBIMU  [IU(POBOIi,
OpraHu3MOB. KineTouHoe cTpoenue yueOHUKa, npubopamu. Habmrogats yactu u MHKDOIIPENapaThl
Msoroo6pasue PKUBBIX OPTaHU3MOB. XapaKTEpPU30BaATh UX OpraHoubl KJIETKH Ha TOTOBBIX
KJIETOK. MeToabl Kiietka. YacTu KII€TKH U [3HAYEHHE. MUKpOTIpenaparax mnoj MajibiM U
W3Y4YEHUS KUBBIX  [MX Ha3HAUYCHHE. CpaBHUBaThH OONBIINM YBETUYEHUEM MUKPOCKOTIA
OpPraHU3MOB: [lonsaTHe 0 TKaHU. YKUBOTHYIO U Y ONHCHIBATDH UX.

HaOI0IeHHE, Tkanu pacTUTEIbHYIO Paznuuars oTAENbHBIE KIETKH,

U3MEpEHHE,

KHNBOTHBIX U paCTeHI/Iﬁ .

KJICTKH, HAXOOUTh

BXOJAIIUE




IKCIIEPUMEHT Nx hyHKIUY. YepTHl UX CXOJICTBA U B COCTaB TKaHHU.
JlaboparopHas pa3Inyusl. 00600mmaTh U PUKCUPOBATH
pabota Ne 2 PaznuuaTh TKaHU pe3ynbTaThl HAOMIOIEHHH, AeTaTh
«3HAaKOMCTBO C YKUBOTHBIX U BBIBO/IBI.
KJIETKaMU pacTeHuit CobutoiaTh npaBuia padoTsl B
pacTeHu» Ha PUCYHKaX KaOuHeTe OMOJIOruu, 0OpaIeHus ¢
yueOHUKa, 1abopaTOPHBIM 000PYAOBaHUEM
XapaKTepU30BaTh
UX CTPOCHHUE,
OOBSICHSITDH UX
(GyHKIMH.
OcobeHHocTH XUMHYIECKHI COCTaB PaznmnuaTth HalGmronaTh 1eMOHCTpAIIUIO OTIHITOB
XAUMHUYECKOTO KJICTKH. XUMHYECKUE  |[HEOpPraHHMYECKUE U YIUTEIeM, aHAITM3UPOBATh UX
cocraBa BEIIECTBA OpraHuvecKue pE3yIbTaTHI, IeTaTh BBIBOJIBI.

KHUBBIX OPraHu3MOB!:
HEOpraHuyYecKue u
Opranuueckue
BEIECTBA

, X pOJIb B
opranusme

KieTku. Heoprannueckue
BEILECTBA KIICTKH,

VX 3HAYCHUE VIS KIIETKH
U OpraHHu3Ma.
OpraHuuecKkue BellecTBa
KJICTKU, UX 3HAYCHUE IS
PKU3HU OpraHu3Ma u
KIICTKU

BEIIIECTBA KIIETKH,
MUHEPATHLHBIC CO-
111, 0OBICHATE UX
3HAYCHHE IS
OpraHu3Ma.

AHaNM3UPOBATH MPEACTABIEHHYIO Ha
PUCYHKaX ydeOHHKa HH(DOPMAITHIO O
pe3yabpTaTax omnbITa, paboTas B mape
YMeHne paboTath ¢ 1a00paTopHBIM
000pyTI0BaHHEM

2 . MHoroo0pasue )KHUBBIX Op

rann3MoB (11 u)

bakrepun. MHoro-
oOpasue b6akrepuit

bakTtepun: ctpoenue u
PKU3HEEATEIIBHOCTb.
bakrepun — IpUMUTUB-
HBIE OTHOKJIETOYHBIE OP-
ranu3mbl. CTpoeHue 6ak-
Tepuil. PasMHOXKeHHe
OakTepuil AeIeHneM
KJIETKU HaaBoe. bakre-
YU KaK caMmasi IpEBHsIA

XapakTepus3oBaTh
0COOEHHOCTH CTpoe-
HUs OaKTepuil.

OnuceiBaTh pa3HOOOpa3HbIE POPMBI
OakTepUaTbHBIX KJIETOK Ha PUCYHKE
y4eOHUKa.

Pa3nn4arth NOHATHS: «aBTOTPODBI»,
«reTepoTpOdBI», KIIPOKAPUOTHDY,
«QYKapuOThI». XapaKTepu3oBaTh
IPOLIECCHI KU3HECITEIILHOCTH
OakTepuH Kak MPOKAPHOT.
CpaBHUBATh U OLICHUBATH POJIb

PaccmarpuBanue
OakTepuii

Ha TOTOBBIX
MUKpOIpenapaTax ¢
MCTIOJIb30BaHUEM

11 (HpPOBOTO
MUKPOCKOTIA.
JJIEKTPOHHbBIE
TaOJMIIBI U IIJTAKATHI.




rpyImna OpraHu3MoB.
[Ipoueccel xxu3nenes-
TEJIILHOCTU OAKTEpUH.
[TonsiTre 06 aBTOTpOdax
u rerepoTpodax, mpoka-
pHOTaX M dyKaproTax

Oaktepuii-aBTOTpO()OB 1 OakTepUii-
rerepoTpooB B mpupoae YMeHue
paboTaTh ¢ 1a00PATOPHBIM
000pyI0BaHNEM, YBEITHYUTEIHHBIMU
npuOopamH.

Pacrenus. Pacrenus. XapakTepu3oBaTh Pa3nnyare yacTH BETKOBOTO OOHapyxeHue
MHuoroo0pasue [IpencraBnenue o rJIaBHBIE IPU3HAKH pacTeHMsI Ha PUCYHKE yueOHUKa, XJI0pOIIacTOB B
pacTeHui. (bnope. OTAMYUTENBHOE [PACTEHUM. BBIJIBUTATh KJIETKaX pacTeHUI
3HaueHue pacTeHUui |CBOWCTBO pacTEHUIL. IPEINO0JIOKEHNS 00 UX QYHKIMSIX. C UCIIOJIb30BAaHUEM
B IPUPOJIE U KU3HU |XJIOopopii. 3HaUeHHE CpaBHMBATh IBETKOBBIE U 11 (poBOro
YeJI0BeKa ¢dboTocuHTE3A. TOJIOCEMEHHBIE PACTEHHUS, MUKpPOCKOTIA.

CpaBHEHME KIETOK XapaKTepU30BaTh UX ONEeKTPOHHBIE

pacTeHuii u CXOJICTBO U pa3IHyusl. TaOIUIBI

OaxTepwuii. Jlenenue XapakTepu30BaTh MXH, MAIOPOTHUKH, |A IJIAKATHI.

LapcTBa paCTCHUM Ha XBOILY, IUIAyHBI KaK CIIOPOBBIE

IPYyIIIbI: BOJOPOCIIH, pacTeHus, ONPEeAEIATh TEPMUH

LBETKOBBIE «cropay.

(TIOKPBITOCEMEHHBIE), BbIsBIATE Ha pUCYHKE yueOHUKA

TOJIOCEMEHHBIE, MXH, pa3auyunsa MeX1y paCTCHUSIMH Pa3HbIX

IJ1ayHBI, XBOILH, CUCTEMATHYECKUX IPYIII.

MAIIOPOTHUKH. ConocTaBiATh CBOMCTBA

CrpoeHue pacTeHUH. pacTUTeNbHON U OaKTepualIbHOM

Kopens u nooer. KJIETOK, JIeJ1aTh

Crnoesullie BOIOPOCIEH. BBIBOJIBI.

OcHoBHbIE pa3In4us XapakTepru30BaTh 3HAUEHUE PACTCHUM

MTOKPBITO- pa3HbBIX CUCTEMATUYECKUX IPYII B

CEMEHHBIX U YKU3HU YelloBeKa. Y MeHue paboTarth ¢

rOJIOCEMEHHBIX 1a0opaTOPHBIM 000PYIOBAHUEM,

pacteHuid. Poib YBEIUYUTEIbHBIMU TPUOOPaAMHU.

LIBETKOBBIX PAaCTEHUN B

YKU3HHU YeJI0BEKa
XXuoTHblE. KuBoTHbIE PacriozHaBath XapakTepru3oBaTh IPOCTEHIINX 10 ['oToBUTH
Crpoenue [IpencraBnenue o GayHe. |0 JHOKIETOUHBIX U pHCYHKaM yueOHHKa, OTIMCHIBATh UX  [MUKpOIIpenapar




KUBOTHBIX. Ocobennoctu MHOTOKJICTOYHBIX pa3inure, Ha3pIBaTh YaCTH UX Tea.  [KYJAbTYPHI
Mmuoroo06pasue YKUBOTHBIX. YKUBOTHBIX Ha CpaBHuBaTh CTpOoeHHE Teaa aMEOBI ¢ [ameO.
KUBOTHBIX, MX pOJib |OJHOKJIETOUYHBIE U pUCYHKaX KJIETKOH 3YKapHoOT, 1eNaTh BEIBOABL.  |(OOHApyKeHHe
B MHOTOKJIETOYHBIE yueOHUKa. Ha3piBaTh MHOTOKJIETOYHBIX OJTHOKJICTOYHBIX
MPUPOJIC U )KU3HA  [OpraHusmsl. Poib YKUBOTHBIX, N300paXEHHBIX HA YKUBOTHBIX
YEJI0BEKa PKUBOTHBIX B IPUPOJIC U pUCYHKE (mpocreiimux) B
PKU3HU Y€JI0BEKa. y4aeOHUKa. BOJIHOM cpefie ¢
3aBUCUMOCTD OT Paznnuars 6€Cr03BOHOYHBIX U HCIIOJIb30BaHUEM
OKpYXkKaro- MO3BOHOYHBIX JKUBOTHBIX. U (poBOTO
el Cpeibl OOBACHATH POJIb )KUBOTHBIX B )KU3HU |MHKPOCKOTIA.
YEJIOBEKA U B MPUPOJIE. DIIeKTPOHHBIE
XapakTepu3oBaTh (PaKTOPbl HEXKUBOU  [TAOJIHIIBI
MIPHUPOJIBI, OKA3BIBAOIINE BIMSHUE HA |M [1JIAKATHI.
YKU3HEICATCIIEHOCTD JKUBOTHBIX
YMeHne paboTath ¢ 1a00paTOPHBIM
000py/I0BaHNEM, YBEIHUUUTEIbHBIMU
npubopamH.
«HaOmronenue 3a JlaGopaTopnast pabota  |['0OTOBHTH HaOmrogats 3a IBM)KEHHEM KUBOTHEIX, ([ OTOBUTH
MepeIBUKEHUEM Ne 3 MUKpoIpenapar OTMEYaTh CKOPOCTb U HAIIPABJIEHUE  |MHUKpPOIpernapaT
KUBOTHBIX» «Hab0mronenue 3a|KyJIbTYpbl HHPY30pHil. JBUKEHUS, CPABHUBATH MEPEIBUKECHHE KYIbTYPHBI
MepeIBUKEHUEM N3yuaTh xKuBbIE IBYX-TpEX ocobeit. uHpy30puii.
YKHBOTHBIX)» OpraHu3Mbl M0]1 ®opMyaHpoBaTh BBIBOJ O 3HaueHUU  |M3y4arhb KUBbIE

MHUKPOCKOIIOM IIpH
MaJIOM YBCJIHWYCHHU.

JIBYOKCHUS JIJTSI JKUBOTHBIX.
DuKCHPOBATH PE3yIbTATHI
HaOJIFOICHUH B TETPAIH.
CobmoaTh npaBuia paboTsl B
KaOuHeTe, 0OpaIIeHus ¢
1a00paTOPHBIM

000pynoBaHUEM.

YMmenue paboTaTh ¢ 1a00paTOpHEIM
000pyI0BaHUEM, YBEITUYUTEIHHBIMU
npubopamH.

OpraHU3MBbI 101
MHKPOCKOIIOM
IIPY MaJIOM
YBEIUYCHUU.
HaoOmronars

3a IBHIKEHHEM
JKHBOTHBIX,




OTMEYaTh CKOPOCTb U
HarpaBJIeHUE
JIBYDKEHUS,
CpPaBHUBATh
ONEeKTPOHHBIE
TAOJIHIIBI M TTAKATHL

Mmuoroo6pasue
rpuboB, UX pPOJb B
MIPUPOJIE U KUIHU
YeNoBeKa.

Mmuoroo6pasue u
3Ha4YE€HHE TPUOOB.
CrtpoeHnue NUIMnoYHbIX
rpuboB. [lnecueBbie
rpubbl, UX
WCII0JIb30BaHUE B
3JIpaBOOXPAaHEHUH
(aHTHOMOTHK
TICHUIIAJIITNH ).
OnHOKIIETOYHBIE TPHOBI
— npoxoku. Ux
HCII0JIb30BAaHUE B
XJIe0OTIeYeHUH U
MIMBOBAPEHUH.
CrenoOHEbIE U
SIIOBUTBIE TPUOBI.
[IpaBuna c6opa u
ynotpebienus rpuboB
B TUIILY.
[Tapasutnueckue
rpu6bl. Posib rpu0oB B
MIPUPOJIE U KU3HU
YyernoBeKa

XapakTepu3oBaTh
CTPOCHHEC HIIIATIOYHBIX

rpuOOB.

[Tonpaznensars NUIANOYHbIE TPUOBI
Ha IUIACTUHYATHIC U TPyOUaThIC.
OnuchIBaTh CTPOSHUE IIICCHEBBIX
rpuOOB M0 PUCYHKY y4EOHHKA.
OOBACHATD TEPMHUHBI
«aHTUOMOTHUK» U «ITCHUTIAUTAH.
Pacno3naBarh cheI00OHBIE U
SIIOBUTHIE TPUOBI HA TaOIHIaX U
pUCYHKax y4eOHUKa.
Y4acTBOBATh B COBMECTHOM
00CYXICHUH TIPaBUiI cOopa u
WCIT0JIH30BaHUS TPHOOB.
OOBACHATH 3HAYCHHE TPUOOB JIJIsT

YUCJIOBCKA U IJIs1 ITPUPOAbL

I'oToBUTH
MUKpoInpemnapar
KYJIBTYPBI IPOAIKEH.
N3yuarh niecHeBbIe
rpulbI 1o
MHKPOCKOTIOM TIPH
MajoM yBEJIMYEHHH Ha
TOTOBBIX T\
MUKpOIIpenaparax.
DJIEKTPOHHBIE
TaOJIMLIbBI U TJTaKaThI.

3 . J)KuzHb oprann3moB Ha rianete 3emis (7 4)




9 |Bnusiaue DKOJIOTHYECKHUE Paznuuarh mnoHATHS: 1 WN3yuutrs  pelictBue  pasznuuHblxX |[{udposas
SKOJOTIUYCCKUX (axropsr cpensl. «IKOJIOTUYECKU I (akTOpOB Cpebl (CBET, BIAKHOCT, naboparopust o
(bakTopoB Ha Yenosus,  BIMSIOUME |haxropy, — «]axTop TeMIIepaTypa) — Ha  OPraHM3MBb, |3k00rHH (marauk
OpraHu3Mbl Ha