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Pasgea | «BBegenune.

HononuutenbHas  oOmeoOpa3oBarenpHas — oOllepa3BUBaioUlas  MporpaMmma
«buonorus knetkn» (nanee — [Iporpamma) ecTeCTBEHHO - HAYYHOM HaNpaBJIEHHOCTH
0a30BOro ypoBHsI MpeJHa3HauYeHa ISl OOy4arouIMXcs, MPOSBIAIOIMINX HHTEpEC K
OMOJIOTUM M TMPOEKTHO-UCCIEN0BATENIbCKON nesTenbHocTu. IlporpamMma HampaBieHa
Ha pacllMpeHue 3HaHUM OO0ydyalluxcs B OOJACTH ILMTOJOTHMU C BJIEMEHTaMu
IeHETUKH, OWOXMMHH, SMOPHOJOTUH, THUCTOJIOTMHM, a TaKXke MOATOTOBKY K
BBINIOJIHEHUIO  33JlaHWil, BCTPEYAIOIIUXCA B HCMBITAHUAX PA3NUYHOIO YPOBHS
(npennpodeccroHaabHBIX SK3aMeHax, KOHKypcax, onumnuanax, OI'D, EI'D).

Conepxanue I[Iporpammsbl crocoOCTBYeT (GOPMHPOBAHUIO OCHOB €CTECTBEHHO -
HAy4YHOM TPaMOTHOCTH, PACHIMPEHHUIO M CUCTEMAaTH3alMMU 3HAHUU 00ydarouuxcs 1o
OCHOBHBIM pazjiesiaM Ouonorudeckoil Hayku. [IporpamMmma mosker ObITh peann3oBaHa C
OPUMEHEHUEM  JIUCTAaHLIMOHHBIX  OOpa3oBaTENbHBIX  TEXHOJIOTMM, TEXHOJOTUH
CMENIaHHOTO O0yUYEHHS.

AktyanabHocTh IIporpammel

[{uTosorust OTHOCHTCA K (YHIAaMCHTAJIBHBIM pa3jiesiaM OMOJIOTHH, €€ U3YYCHHE
HEOOXOJUMO JUISI OCBOCHHMS TPAKTHYECKH BCEX OHWOJOTMYSCKHMX JUCHHUILINH.
Ctpoennto ¥  (QYyHKUMOHUPOBAHUIO KJIETOK TOCBSIIEHBI OTIEIbHBIE  YPOKH
00111e00pa30BaTebHBIX KypCOB OOTaHWUKH, 300JI0THM, aHATOMHUU, OOIIEH OHOJIOTHH.
OpHako B MIKOJBHOM MpPOTpaMMe HEIOCTATOYHO OCBEIIEHBI BOMPOCHI MPAKTUYECKOTO
NpUMEHEHHs] KOMIUIEKCa 3HaHUN o kiieTke. OCHOBAaHHBIE HA MPAKTUYECKUX MpUMepax
matepuainbl [Iporpammbl OyayT CrOCOOCTBOBATH YJIYUIIEHUIO CHUCTEMHBIX 3HAHHUUA O
KJIETKE KaK 2JICMCHTapHOW CTPYKTYpHOM U (PYHKIIMOHAIBLHOW €IHUHHIIC »KUBOTO,
MOHUMAHHIO CYTH MPOIECCOB, MPOUCXOASAIINX B KUBBIX OPTaHU3MAX B UHTETPAIUU C
OCHOBaMH T'€HETUKH,OMOXHUMHUU, TUCTOJIOTUH U YMOPHUOIIOTHH.

[Iporpamma COOTBETCTBYET 3aKOHOJATEIBbHBIM W HOPMATUBHBIM JIOKYMEHTaM
dbenepaabHOTO YPOBHS:

* «3akoH 00 oOpazoBanuu B POy ot 29.12.2012 1. Ne 273-03;

o [Ipuka3z MunuctepcrBa oopazoBanus u Hayku P® ot 09.11.2018 1. Ne 196 «O6
yTBepkneHun [lopsiaka opraHu3zanmue M OCYIIECTBICHHS  0Opa3oBaTEIbHOM
JESTENHHOCTH TI0 TOMOJIHUTEIBHBIM 00I1e00pa30BaTeILHBIM IIPOrpaMMamy;

o CaHUTApHO-IMHUIEMHOJIOTHYECKHE TPeOOBAHUS K YCTPOWCTBY, COMEPKAHHUIO H
OpraHu3aluy pexuMma padoThl 00pa30BATENBHBIX OPTAHU3AIUN TOTIOJHUTEIHLHOTO
obpazoBanus nereit (Canllun 2.4.4.3172-14 Tloctanosnenue ot 04.07.2014 r.);

o [Ipuka3z MunuctepctBa oopa3oBanus u Hayku P® ot 23.08.2017 1. Ne 816

o «O06 ytBepxknenuun llopsigka mMpUMEHEHHsS] OpPTraHU3AIUSAMHU, OCYIIECTBISIOIMIMMHU
o0pa3oBaTeIbHYI0  JESATEIBHOCTh, OJEKTPOHHOTO  OOY4YEHHUS, JHUCTAHIIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTHUI TIPH peaan3anun 00pa3oBaTeIbHBIX TPOTPAMMY;

o Meroanueckue pekoMeHmanuu «O MPUMEPHBIX TPEOOBAHUSAX K IMPOTPaMMaM
JOTIOJIHUTEIIBHOTO oOpa3zoBanus jnereit» oT 11.12.2006 1. Ne 06-1844;

e Meroandeckne pPEKOMEHIAMA 1O  MPOCKTHPOBAHHUIO  JIOMIOJHUTEIBHBIX

oOliepa3BuBalOIMX MporpaMm (mucbMo MUHHCTEpCTBA O0pa30BaHUSI M HAYKH
Poccuiickoit @enepanuu Ne 09-3242 ot 18.11.2015r.).



Hosuzna IIporpammsl
B npouecce o60yuenuss mno Ilporpamme opraHuszyercs CaMOCTOSITEIbHAs
MO3HABaTEIbHAs NeATENbHOCTD oOyyarouuxcs, pa3BUBAIOTCS HaBBIKH
caMoopranuzanuu, GopMHUPYIOIIHE MOTPEOHOCTh K JaJIbHEHIIEMYy CaMOOOpa30BaHUIO
Y UCIOJIb30BaHUIO PAa3HOOOPA3HBIX UCTOYUHUKOB MH(POPMALIHH.

Ilenarormyeckass  mesecoo0pasHOCTD

[Iporpamma mnpu3BaHa TOBBICUTb  KOMIETEHTHOCTh  OOydYaromuxcs B
(yHIaMEeHTaIbHBIX  BONpocax oOmieil  OWoNOrMM  4epe3  MPaKTUYECKYyl0 U
TEOPETUUYECKYIO IEATEIbHOCTD, HAIPABJIEHHbBIX HA OCO3HAHME HANpPABICHUN OMOJIOTUU
KaK €JJMHON BCEOOBEMITIONICH HAYKHU.

Heas IIporpamMmmel — pa3BuTHe y 00y4arOmUXCsl CUCTEMHBIX MTPEJICTABICHUN O
KJIETKE KaK OCHOBHOM CTPYKTYpPHOH M (PYHKIMOHAJIBHOW €IMHMIIE BCEro >KUBOIO B
npoluecce  MHTErpaluud  LUTOJIOTMYECKHX,  OMOXMMHYECKHX,  TI'€HETHYECKHX,
TUCTOJIOTUYECKUX 3HAHUN U YMEHUH.

3apauun IIporpammsl

Ooyuarowue:

® paCIIMPHUTH MTO3HABATEIBHBIN HHTEPEC K U3ydaeMbIM pasjneiiaM [Iporpammer;

® [I03HAKOMHTH OOYYAIOMIMXCA C KIIOYEBBIMU IMOHSATHUSMU M 3aKOHOMEPHOCTSIMH,
COBPEMEHHBIMU  JIOCTH)KCHUSIMH HAayKH B 00JIaCTHU IIMTOJIOTHH, OCHOBHBIMHU
HAIPABJICHUSIMH ITUTOJIOTMYECKUX UCCIIEA0OBAHMI;

e chopmupoBaTh y OOyYarOmMXCS OOIIEONOJIOTHYCCKUE TIOHSATUS O

KJIETOYHOMCTPOEHHUH KUBBIX OPraHU3MOB, B3aUMOCBSI3H CTPOEHUS U (DYHKIIHH;

® DPa3BUTh HABBIKM PEUICHUS MPAKTHUYECKUX OMONOTHYECKHX 3aad.

Pazeuesarouue:

® OUCK OOOOIICHHBIX CIOCOOOB pelieHUs 3a7ad, B TOM YHCJE OCYIIECTBICHUE
pa3BepHYTOr0 HHPOPMAIIMOHHOTO MTOUCKA;

® BBIXOJ[ 32 paMKH Y4E€OHBIX IMPEJAMETOB W OCYIIECTBICHHE IEJICHANPABICHHOTO
MOMCKA BO3MOXKHOCTEH JIJIsl ITUPOKOTO MCIIOIB30BaHUS CPEJICTB U CITOCOOOB JCHCTBUSI.

Bocnumamensnuie:

® CO3/1aTh YCIOBUS JJIA MPO(PECCHOHATEHON OPUEHTAIINN 00yJarOIINXCS;

® BOCIIUTHIBATh HAYYHOE MHPOBO33PEHHUE 00YUAIOITUXCS;

e crnoco0CTBOBAaTh (POPMUPOBAHUIO OTBETCTBEHHOTO OTHOIIEHUS OOYYaIOIUXCS K
OKPYXAIOIEMy MUPY U CBOEMY 370POBBIO.

OranunrenbHast ocodeHHOCTh IIporpammbl
O6yuenne mo IlporpaMme mOMOXKET OOYYarOIIMMCS IIOBBICUTH  CBOWM
o0Opa3oBaTeIbHBII ypPOBEHb, KOTOPBIA MOXKET OBITh TMPOJACMOHCTPUPOBAH HAa
WCIBITAHUAX PA3JIMYHOTO YPOBHS (OJMMIHUAJaX, KOHKypcaX, (eCcTUBANIAX, UTOTOBOM
aTTeCTaIuN).

Karteropus o0yuaroumuxcs
[Iporpamma paszpabotana misa oOyuaromuxcs 14-18 net, Keaamiumx MoIyduTh
3HaHUS MO OCHOBAaM LIUTOJOTHM C 3JIEMEHTAMH OWOXUMUU, T€HETHUKHU, TMCTOJIOTHHU.



Ha6op B rpynnel cBo6oanbii. KonnuectBo oOyuaromuxcs B rpymnme 10-15 gern.
Cpoxu peanuzanuu IIporpammsl
[Iporpamma paccunrtana Ha 1 rog oOydenus. OOmiee KOJTUYECTBO YacOB B T'OJ
cocrasisieT 102 yacos.

DopMbl U pexxuM 3ausaTHH 1o IIporpamme
[Iporpamma peanusyercds 3 pa3a B Helenro 0o 3 4yaca. [IpogosKHTENbHOCTb
y4€OHBIX 3aHSATHI YCTaHOBJEHA C YYETOM BO3PACTHBIX OCOOCHHOCTEH O0ydaromuxcs,
JOIyCTUMOW HArpy3ku B COOTBETCTBUHM C CAaHUTApHbBIMU HOPMAaMU U IIpaBUJIaMHU,
yrBepxkaeHHbIMU Canllun 2.4.4.3172-14.
dopma 3aHATUN: HHAUBUAYAIBHO-TPYIINOBAsg C NPUMEHEHUEM JUCTAHIMOHHBIX
TE€XHOJIOTHUH.

Pazgea 11
«Ilnanupyemsble pe3yabTaTthl ocBoeHus [IporpaMmmbiy.

B cootBeTcTBMM ¢ TpebOoBaHUSIMHU K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOM pOrpamMMbl 00I111eTO oOpa3zoBaHus ®denepalibHOTO
TOCYJapCTBEHHOTO  00pa30BaTENbHOIO CTaHJAapTa OOy4YeHHE HampaBJIeHO Ha
JOCTMKEHUE  yYAIIUMHUCS ~ JIMYHOCTHBIX, METANpPEIMETHBIX M  MOPEAMETHBIX
pe3yJbTaTOB.

JIMYHOCTHBIE Pe3yJabTAThl OTPAXKAIOTCS B HHAUBUAYAJIbHBIX Kau€CTBEHHBIX
CBOMCTBAaX Y4YalluxcCsi, KOTOpble OHHU JOJDKHBI TMPUOOPECTH B TMPOIECCE OCBOCHUS
y4eOHOT0 TIpeIMeTa:

- y4eOHO-TIO3HABATEILHBI HWHTEPEC K HOBOMY Y4YeOHOMY Marepuaay U crocodoam
pelleHus HOBOM 3a/1auu;

-OpUEHTAallMsl HA MMOHMMaHWE MPUYMUH ycleXa BO BHEYUYEOHOW NESITEIHPHOCTH, B TOM
YUCJIE Ha CaMOaHAJIU3 W CaMOKOHTPOJIb pe3ysibTaTa, Ha aHajiu3 COOTBETCTBUSA
pe3yIbTaTOB TPEOOBAHMAM KOHKPETHOM 3a/1auu;

-CIIOCOOHOCTh K CaMOOIIEHKE Ha OCHOBE KPHUTEPHEB YCIICITHOCTH BHEYYCOHOM
JIEATSIILHOCTH;

-4yBCTBO ITPEKPACHOTO M 3CTETUYECKUE YYBCTBA HA OCHOBE 3HAKOMCTBA C IPUPOJHBIMHU
00BEKTAMU.

MeTtanpeaMeTHbIe Pe3yJbTATBI XapaKTEPU3YIOT YPOBEHb CHOPMHPOBAHHOCTH
YHUBEPCAJIBHBIX CIIOCOOHOCTEH yJalIuxcs, MPOSBISIONIUXCS B IO3HABAaTEIbHONH U
NPAKTUYECKOM JIEATEIIbHOCTH:

- UCIIOJIb30BAaHHUE CIIPABOYHOM U JIOTIOJIHUTEILHOU JIUTEPATYPHI;

- MO00P ¥ TPYIITUPOBKA MATESPHAIIOB TIO ONIPEACICHHON TeME;

- COCTaBJICHHE TJIAHOB PA3JINYHbBIX BUJIOB;

- COCTaBJICHHE Ha OCHOBE TEKCTa TaOJMIIbI, CXeMBI, TpadrKa;

- COCTaBJIEHHE TE€3UCOB, KOHCIIEKTUPOBAHKUE;

- BJIaJICHUE [IUTUPOBAHUEM U PA3JTUYHBIMU BUJIAMUA KOMMEHTAPUEB;

- HCTIOJTb30BAaHUE PA3TUYHBIX BHU0B HAOIIOICHHUS;

- KAY€CTBEHHOE M KOJIMYECTBEHHOE OMMCAHUE U3Yy4aeMOro 00OBhEKTa;

- IPOBEJICHUE YKCIIEPUMEHTA;

- UCIIOJIb30BAHKUE PA3HBIX BUIOB MOJICIIMPOBAHUA.



IIpeamerHble pe3yJbTaThl XapaKTepU3yIOT  OMNBIT yYalUXCs, KOTOPBIU
npuoOpeTaeTcss | 3aKpeIUIsieTcss B MPOLECCE OCBOEHUS MNPOrpaMMbl BHEYPOUHOMU
NEeSATENbHOCTH:

- IpUOOpETEeHNE NMPEAMETHBIX YMEHUI U HAaBBIKOB: YMEHUSI pabOTaTh C MUKPOCKOIIOM
u repOapuem, HaOII0AaTh U ONUCHIBATh NPHUPOAHBIE OOBEKTHI, CPABHUBAThH UX, JEJATh
MPOCTHIE BHIBOJIBI.

- yCTaHaBJIMBATh NPUUYUHHO-CJIE/ICTBEHHBIE CBSA3H B U3y4a€MOM KpYT€ SBJICHUN;

MMETh IIPEJICTABIICHUS O MPUPOJIE KaK pa3BUBAIOLIEHCS CUCTEME;

- 3HaTh OCHOBHBIE TMOHSATHUA M 3aKOHbI Kypca OMOJOTMHM M 3KOJOTUM IJsl HX
MCII0JIb30BaHUS B MPAKTUUECKON KU3HH;

OCYHIECTBIISITh MOMCK HEOOXOAMMOW HMHGPOPMALMM JJIsi BBIIOJHEHUS BHEYYEOHBIX
3aJlaHUi C UCIOJIb30BAHMEM y4eOHOM JUTEepaTypbl U B OTKPHITOM MH(DOPMAIMOHHOM
OPOCTPAHCTBE, HHIMKJIONEINN, CIIPAaBOYHUKOB (BKJIIOUas 3JEKTPOHHBIE, LU(POBBIE),
KOHTpOJIUpyeMoMnpocTpancTBe MHTepHeTa;

- OCYHIECTBJIATH 3amuch ((UKcaluio) BbIOOPOUHON HMHPOpMaLUU 00 OKpyKarouem
MUpE 1 0 cebe caMoM, B TOM 4uciie ¢ momoibsio nucrpymenToB UKT;

- CTPOUTDH COOOIIEHUS, TPOEKThI B YCTHOM M MUCBMEHHOU Qopme;

- IPOBOJIUTH CPABHEHUE U KIIACCU(PUKALIMIO 10 3aIaHHBIM KPUTEPHUSIM;

- CTpOUThH pacCyxleHus B (GopMe CBA3M MPOCTHIX CYXKIEHUH 00 0O0BEeKTe, ero
CTPOEHUH, CBOMCTBAX U CBA3SIX.

- IpuoOpeTeHne NPEeIMETHBIX YMEHUIN U HaBBIKOB: YMEHMs paboTaTh ¢ MUKPOCKOIIOM
u repOapuemM, HaOI0AaTh U ONUCHIBATh NPUPOIHBIE OOBEKTHI, CPAaBHUBATH UX, J€JIaTh
IPOCTHIE BBIBOIBI.

@®opMBbl OpraHm3anvu y4eOHBIX 3aHATHH: Oecena, urpa, KOJUIEKTHUBHBIE U
MHIMBUyaJIbHBIE HCCIIEOBaHUs, CaMOCTOsATENbHass paboTa, JOKJIAJ, 3alluTa
UCCIIEZIOBATEIbCKUX PabOT, BBICTYINIEHUE, BBICTABKA, IPE3ECHTALIMSL.

OcHoBHbBIEe BHIBI  JAeATEJBHOCTH: WIPOBasi, I[I03HABaTelIbHAasA, JIOCYIOBO-
pasBieKaTeNbHAs, MPOOJIEMHO-IICHHOCTHOE OOIICHHE.

O:xkuaaemMblil pe3yJIbTaT 3aKJIIOYAETCS B TOM, UYTO COJEpKaHUE Kypca oOecreunBaeT
npuoOpeTeHne 3HaHUM U YMEHHM, TTO3BOJISIOIINX B TAJIbHEUIIIEM HCITOJIb30BaTh UX Kak
B Ipoliecce 0O0y4YeHMsI B Pa3HbIX JUCUUIUIMHAX, TaK U B MOBCEAHEBHOM >KU3HH IS
peLIeHNs] KOHKPETHBIX 3a/a4.

@®opMBbI KOHTPOJIA U OLIEHOYHbIE MAaTePHAJIbI
JTanbl NeJaroruyeckoro KOHTPoJIs:
® BXOJSIIIHI;
® MPOMEKYTOUHBIM, MPOBOJUTCS B X0JI€ YUEOHOTO 3aHATHS U 3aKPEIUISIONIUN 3HAHUS
110 JTaHHOM TeMeE;

® HTOrOBBIN, npoBoauTcs nocine 3asepiieHust Bcedl [Iporpammbl (IIpunoxenue
1).

®opMbl NpPOBEACHUS] ATTECTALMH:

® BBINIOJIHEHHE MPAKTUYECKUX 3aJaHAN (MpaKTUKYyM, nabopatopHas
pabora);

® TECTUPOBAHME;
¢ 3auycTHas padoTa;
® BBLINOJHEHUE U 3a1IuTa TPoeKTHBIX padoT ([Ipunoxenue 2).



®Dopma noaBeAeHUs UTOroB peajndaunu IIporpammel
Pelitunr  oOywaromuxcsi,  OTPaKAWOIIMK  Pe3yJbTAaTUBHOCTh  OCBOECHUS
[Iporpammbl, HA OCHOBaHMM OaJlJIOB 3a BBIIIOJIHEHHE 3aJlaHUA MO KaXKIOM Teme
(ITpunoxxenue 3) U UTOrOBOTO TECTUPOBAHMSI U 3AILUTHI MPOEKTHBIX PadoOT.

MarepuajibHO-TeXHHYECKOe o0ecneyeHne
1. Iudposas nadopaTopust o 6uosoruu: becnpoBoAHON MYIbTHAATYUK MO OUOJIOTUH
¢ 6 - BcrpoeHHbIMU gatuukamu: Jlatumk BiaxkHoctH (0...100%) JaTumk
ocsemeHHocty (0...188000 nk) Hatuuk pH (0...14 pH ) JaTtuuk temmnepatypsl ( -
40...+165C) Hatuuk »snexrponpoBoaumoctd (0...200 MxCwm; 0...2000 MxCw;
0...20000 mxCwm) Jlatuuk TemrepaTypbl okpyxatomed cpeasl ( - 40...+60C)
Axkceccyapsl: Kabens USB coepmnuTenbHbiét 3apsiiHOe YCTpPOMCTBO € Kabenem
miniUSB USB Apantep Bluetooth 4.1 Low Energy Kpartkoe pykoBOACTBO 110
SKCIUTYaTauu UQpoBoit adopatopun LludpoBas Bupeokamepa ¢ METALTUICCKUM
mratuBoM (pazpemenue 0,3 Mnukc) Ilporpammuoe oOecnieueHue Metoaudeckue
pexomengaiuu (30 pabor) Hamuume pycCKOSA3BIYHOIO caiTa MOAJACPKKH, HATHYHE
BUJICOPOJIHKOB.
2. nabopatopHoe 000py/I0BaHHE.
3. MUKPOCKOIIBI.
4. HabopBI MUKPOIIPETIAPaTOB, a TaKkKe HAOOPHI ST CAMOCTOSITEIIBHOTO M3TOTOBIICHUS
MUKPOTIPEIapaToB.
5. KOMITBIOTEP € BO3MOKHOCTHIO BBIXOJ]a B MHTEPHET.
6. MyIbTUMETUUHBIN TPOEKTOp (MHTEpPAKTHUBHAs JIOCKA) CHElHalibHAs, HAaydyHas u
METOJIMYECKas JInTepaTypa 1o oouiei OMoIoruu.
7. uIbMBI, Ipe3eHTAINU, CXeMBbI, MUKpOdoTOTpaduu.

Pazpnen |11 «Conep:xxanne yue0HO-TeMaTHYECKOT0 IJIAHAY.

Pa3nen 1. BBoaHoe 3ansiTue

Teopusa. Beenenue B iporpammy «buosnorus kinetkun». @OpMbl 1 METObI
nestenbHOCTH. [man paboTel Ha yueOHbIN To1. IHCTpYKTaX IO TEXHUKE 0€30MacHOCTH.
Ilpakmuka. 1lepBruunas nuarsoctuka. TectupoBaHue.

Paznen 2. lluTosiorust Kak HayKa

Teopua. llpenver u 3ana4uu, UCTOPUS PA3BUTHUA, CBSI3b C APYTMMHU HayKaMU,
MPUKJIAJHOE 3HAYEHHE UUTOJIOTuM. KiieTouHas Teopus. Y POBHU OpraHU3aluu )KUBOU
MAaTEPUH.

Ilpakmuka. BeinoiHEHNE 3aJaHUN HA OTPENICIICHUE U COTIOCTABIICHUE YPOBHEN
OpraHu3aIuy )KUBOM MATEPHUHU.

Pasnen 3. CtpoeHne W XHMHYeCKHMH cocTaB KJeTKH. OOecrneuyeHHe KJIETOK
JHepruei

Teopusa. Tunbl KIETOYHOM  OpraHM3alvu. XUMHYECKHMHM  COCTaB W
YIBTPACTPYKTYpHAs OpraHu3amusi KIeTKU. buonornueckue memOpanbl. TpancmopT
BEILIECTB 4Yepe3 IUTOIIA3MATUUECKYI0 MEeMOpaHy KIIETOK (IMACCUBHBIM M aKTUBHBIN
TPAHCIIOPT, AK301UTO3, OdHI0uUTO3). DyHkuu MmiazmaneMmbl. OcoOEHHOCTH
CTpPOEHHSI 000JI0UEK MPOKAPUOTUUYECKUX U IYKAPUOTUUECKUX KieTok. lluTomnasma u



€€ CTPYKTypHblE 3JeMeHTbl. BakyosnspHas cuctema. MUTOXOHIpPUM M IUIACTH]IBI,
UcTOpUs UX OTKpBITUA. SAapo mHTepdaszHoi kiuerku. Anmapat ['onpmxu. CTpoeHue u
¢yHkuuu nuzocoM. DHpomnazmaruueckas cetb (DIIC). Pubocomel. [lonnpubocomsl.
Kinerounsiit nentp. Opranouas! 1BrkeHUsA. KineTouHble BKIIFOUEHUS.

O6men BemecTB W 3Heprud. IlnacThuueckuii M >HEpreTUUYECKUd OOMEH.
dorocunTes, ero MmexanusMm. CeTtoBas U TeMHOBas (pa3bl porocuHTeza. DoTocuHTE3
U ypOKall CEeIbCKOXO35MCTBEHHBIX KyJIbTyp. KocMHuueckass poJib 3€JIEHBIX pPacTCHUM.
XemocuHTe3. I TuKonu3, ero MexXaHus3M M 3HaAYCHUE.

Ilpakmuka. Mopdonoruyeckoe pazHOOOpa3ue >SYKAPUOTUYECKUX KIIETOK.
Jlaboparopnasi pabora Ne 1 «OOHapyxeHHe O€JIKOB, YIJI€BOJOB U JIUIHUIOB B
ouonornyeckux oodwbekrax». JlabopaTopHas pabora Ne 2 «PaccmarpuBaHue IUIACTHU]L
pPacTUTENbHBIX KJIETOK TMOJ MHKpockomom». JlaGoparopnas pabora Ne 3
«MHoroo6pasue paCTUTENbHBIX KJIETOK Ha MpUMepe KIETOK amujaepMmuca Setcreasea
purpurea». JlabopatopHas pabota Ne 4 «OO0muii 1aH CTPOCHUS KUBOTHOU KJIETKH Ha
YPOBHE CBETOBOW MHMKPOCKONMHMM». BBINOIHEHUE 3a/laHUii HA CpPaBHEHHE CTPOCHUS
pa3TUYHBIX KJIETOK. Pemenue 3anay.

Pazgen 4. MeToabl IHTOJOTHYECKOI0 M THCTOJOTHYECKOr0 aHaJIM3a.
Mukpockonus

Teopua. XapaKTEpUCTHKAa METOJOB IUTOJIOTHYECKOTO W THUCTOJOTHYECKOTO
aHAIM30B. MeTOoAMKa H3rOTOBJIIEHHUS W HCCIEIOBAaHUS MUKpoOmpenaparoB. [ pynimbl
KJIETOK. TKaHW JKMBBIX OpraHu3MoB. [ucrosorus. XapakTepUCTUKA TKaHEU
PACTUTEIILHOTO U KUBOTHOI'O OpraHu3ma. TkaHu opranusMa 4yejaoBeka. MUKpOCKOIMA.
Y CTpOMCTBO CBETOBOTO MUKPOCKOIIA.

Ilpaxkmuka. BpINOJHEHWE 3aJIaHUN HA ONPEIEIICHUE YBEJIUYEHUS MUKPOCKOIIA,
CpaBHEHHME METOJIOB IMUTOJOTHYECKOTO Y TMCTOJIOTHYECKOro aHanusa. [IpakTukym mo
IIMTOJIOTMU U TUCTOJOTruU. Pernienue 3ajad ¢ MCIOJL30BAaHUMEM aTjaca I0 IIUTOJOTHH,
TUCTOJIOTHMH ¥ SMOPHOJIOTHH.

Paznen 5. U3roroBjieHHe U AaHAJU3 MUKPOIPeNapaToB

Teopua. Muxkpockonuyeckass TexXHHKA. [IpUHIUIBI W 3Tambl W3TOTOBJICHUSA
MUKpOTIpenapaToB. M3mepeHne MUKpPOCKOMUYECKUX O00BEKTOB. MUKpopoTOoChEMKA.
Huroxumus. [utoxumuueckune Mmetoasl. Crienupudeckne MEeTOAbl OKPAIIUBaAHUS.

Ilpakmuka. VI3roTOBIEHME W aHAJIU3 IMPENAPaTOB, OKPAILICHHBIX Pa3HBIMU
HATOXUMUYECKUMHU METOJIaMHU. BBINIONHEHUEe 3aJaHuil Ha U3MEpPEHUE OOBEKTOB Ha
MukpodoTorpadusx. M3roroBieHue MHUKpompenapaToB U padbora C HHMH C
HCIMOJIb30BAHMEM CBETOBOI'O MUKPOCKOIA. Pelienue 3a1ad ¢ HCIONIb30BaHUEM atiiaca
MOIUTOJIOTUN, TUCTOJIOTHH W SMOPHOJIOTHH.

Paznen 6. TI'eHeruveckass wuHdopmanus B KjIeTke. 3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH.

Teopusa. S npo xknetku. YpoBHU opraHuszanuu xpomocoM. Kapuortumn. Metonsl
XpOMOCOMHOI0o  aHanu3a. ['eHernueckas wuHpopmanus. Pernmukamus —JJHK.
Tpanckpunuusi.  ['enetmueckuit  kona.  buocunrte3  OenkoB.  CoBpeMEHHbIE
npeacTaBieHus 0 rene. MoHoruOpuaHoe ckpemuBanue. JuruopuiHoe cKpenMBaHue.
Cuernnennoe HacnenoBanue. CHEIUIEHHOE C MOJIOM HacieaoBanue. HeamnenbHoe
B3aUMOJICMCTBUE T'€HOB.



HpaKmuKa. Brinmonnenue 3aI[aHHﬁ Ha COCTaBJICHHMC HMIUOIpaMMblI U
KapuorpamMmmal. Pemenue 3agad Ha Ppas3IMIHLBIC BHbI CKpCIIBaHUA,
KOJOMHWHHUPOBAHUC, SIIMCTA3, KOMIIJICMCHTAPHOC B3aHMOI[eI>'ICTBPI€, IMOJIMMCPHIO.

Pa3nea 7. Kinerounslii nukja. Murto3

Teopua. llepuonbl KIETOYHOrO LHUKIJIA. MHUTOTHYECKOE [ECIICHUE KIIETKH.
AMHTO3 U ero 3HaueHue. MUTo3 — IIUTOJIOTHYECKasi OCHOBA OECIIOJION0 Pa3MHOMKEHHS.
CtpyKTypHBIE U3MEHEHHS U (PU3UOJIOTHYECKHE OCOOCHHOCTH OPTaHOUOB KJIETKH BO
BpEMSI MUTOTUYECKOTO JIeJICHUS. broaornueckoe 3HaueHue MUTO3a.

Ilpakmuxa BrinonHeHue 3aaHuil Ha ornpejaesieHne a3 MUTO3a U MHUOTHYECKOM
aKTUBHOCTH KJIETOK Ha MUKpodoTorpadusx. Pemenue 3aaau.

Pa3nen 8. Meiio3

Teopua. Meiiotuueckoe neneHue kieTku. [lepBoe nenenue meiosa, ero ¢assl u
XapakTEePUCTUKA. YMEHBIICHUE YHUCIa XPOMOCOM KakK pe3ysbTaT MEPBOro JCJICHUS.
Bropoe nenenue wmeiioza, (asbl, MX XapaKTepucTHKa. ['amMeTOreHe3 y deJIOBEKa.
CnoporeHe3 u raMeTOreHe3 y pacTeHHUIA.

Meito3 — UMTONOrMYECKass OCHOBA IOJOBOrO pa3sMHOXKEHUsA. buosornueckoe
3Ha4YeHHE MEHo3a.

Ilpakmuka. BrimonHeHue 3anaHuii Ha omnpenenenue (a3 wmehosza Ha
MuKpodoTorpadgusx, CpaBHUTEIbHBIA aHAJIU3 MUTO3a W Melosa. Pemenue 3amad c
UCITOJIb30BaHUEM aTiiaca Mo IMUTOJOTHH, THCTOJIOTHH U AMOPHOIOTUH.

Pa3nen 9. IlaTosiorum qejieHus: KJIETOK M UX MocJiecTBUsA. OHTOreHe3

Teopua. Ilatonormm wmwuTOo3a W Menosa. llomunmouans W aHEYIUIOUAUS.
NuauBrayanbHoe pa3BuTHEe opraHu3MoB. OTUIOOTBOPEHUE U PA3BUTHE 3apOibIla Y
KUBOTHBIX. DTambl YMOPUOHAIHHOTO Pa3BUTHs >KMBOTHBIX. B3aumopeiicTBue uvacrei
pa3BHUBAIOLIETOCS  3apojbliia. bHOreHeTHYecKkuid 3aKOH U €ro  COBpPEMEHHas
uHTepnperanusi. lloctoMOproHansHOE pa3BuUTHE. BpegHoe BIMSHUE AaJIKOTOIIA,
HUKOTHHA, HAPKOTHUYECKUX BEIIECTB, 3arPsI3HEHUS OKpYKAIOUIEH Cpelbl Ha pa3BUTHE
3apoAbIIell KUBOTHBIX M 4enoBeka. OOIIas XapakTepucTuka W OCOOCHHOCTHU
Pa3MHOXKEHUS BHUPYCOB, OakTepwuii, BOZIOpOCJIEH, MOX000pa3HbIX,
MarnopOTHUKOOOPA3HBIX, TPUOOB U MuIIaitHuKOB. CMeHa (pa3 B )KU3HEHHOM IIHKIIC.

Ilpakmuxka. CocraBienne cxeMbl HapymeHud weioza (I u Il nenenwii).
Pemienrie 3amad Cc HCHOJB30BAaHUEM aTjiaca IO UUTOJOTUMU, THUCTOJOTUH U
AMOPHOJIOTHH.

Paznen 10. O6001menue. 3ammTa NpoeKTHOMH PadoThI

Ilpakmuka. VIToroBoe TeCTUpOBaHUE 0 OCHOBHBIM paszenaM [IporpaMmel.
[Ipe3enTanus u 3ammra y4eOHBIX MPOCKTOB OOYYAIONIUXCS, MOATOTOBICHHBIX B
xozepeanuszauuu [IporpamMsl.



COJEPKAHUE ITPOTPAMMDBI
YUEBHBIN (TEMATHYECKWH) IIJIAH

Ne Ha3zBanue pa3aeiioB KoanuectBo ®opMbl aTTecTALMH/
n/n 4acoB KOHTPOJIS
®
e |E |E
) 2 e
2 |8 |3
= =¥
=
1. BroaHoe 3aHsiTHE 2 1 1 Bxopasiiee TecTUpOBaHUE
2. [[lutonorust kKak Hayka 10 5 5 (Texymuii KOHTPOJIb.
BrImoTHEHNE MPAaKTUYECKIX
3aaHu M
3. [Ctpoenue u xumuueckuii coctan| 18 9 9 [Texymuii KOHTPOIb.
kieTku. ObecneyeHne KIeToK BhInoJIHeHNE TPaKTUYECKUX
DHEPTUEH 3aganuii. Pabora Hazn
MPOCKTOM
4. MeToab! IUTOJOTUIECKOTO U 6 3 3 [Texymuii KOHTPOJIb.
CUCTOJIOTMYECKOTO aHAIIN3a BrITioJTHEHHE TIPAKTHYECKUX
MUKpPOCKOTIHSI. 3aJIaHUuN
5. |3roToBieHUE U aHAJIU3 8 4 4 Texyluil KOHTPOJIb.
MUKpOTIPEIapaToB BrinonaHeHre MpakTHYECKUX
3aTaHuN
6. ['enernueckas uHboOpMaIUs B 16| 8 8 [Texymuii KOHTPOJIb.
KJIeTKe. 3aKOHOMEPHOCTHU BrInosiHeHre MPaKTUYECKUX
HACJICACTBEHHOCTH sananuii. Pabora Haj
MPOCKTOM
7. [Kmerounslii mukia. MuUTo3 12| 6 6 [Texymuii KOHTPOJIb.
BrimonaHeHre MpakTHYECKUX
3aJTaHuN
8. Meiio3 10 5 5 [Tekymiuii KOHTPOJIb.
BrImosiHeHre MTPaKTUYECKUX
saganuii. Pabora Haj
MPOCKTOM
9. MMaronmorum neneHUs KIETOK UUX| 8 4 4 Texyluil KOHTPOJIb.
nocnenctBus. OHTOTeHe3 BrImosiHeHrE TPAaKTHIECKUX
3agaHuil. Paborta HagnpoexkToM
10. |O6006menue. 3anura npoeKTHOM| 12 - 12 HToroBoe TeCTUpOBAHUE.
paboThI 3amuTa npoeKTa
NTOI'O 102 | 45 | 57
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Paznea IV

«KajieHgapHO-TeMaTH4YeCKOe IUIAHMPOBAHUE 10 OMOJIOTUH € MCII0JIb30BAHUEM
o0opynoBanus uenrpa «Touka Pocray.

Ne Jata Tema 3ansTus Konu- | OcHoBHBIE BUIBI y4EOHOM
n/n YECTBO JIESITETbHOCTH
4acoB
1 BBoaHoe 3aHsiTHE: 2
NHCTpyKTa)X 110 TEXHUKE 1 IIpoBenenue
0€30IacCHOCTH. MHCTPYKTaXEU Mo
BBenenue B nporpamMmmy TeXHUKE 0€30MaCHOCTH;
«bHONOTHS KIETKN. OCHOBHBIE TEMATUYECKHUE
HaIpaBJICHUS B
nporpamme «buonorus
KIIETKI
[Ipaktuueckas pabora Nel. 1 IIpoBenenue
[TepBuuHas nuarHocTuka. JIMArHOCTUYECKOU
TectupoBanue. paboTHI, TPOBEPKA
MMEIOIINXCS 3HAHUU 110
Kypcy Ouosioruu
2 uTosI0rUs KaK HAyKAa: 10
[uTonorus pazuen 3 [Ipenmer u 3agaun,
OMOJOTUYECKON HAyKH UCTOpPHS Pa3BUTHS, CBSI3b
C ApYTrMMHU HayKamu,
MPUKJIAJHOE 3HAUCHUE
LUTOJIOTUU.
Knerounas teopusi. 3 Uctopus pa3zButus,
OCHOBOTIOJIOKHUKH.
OCHOBHBIE TTOJIOKEHUSI.
YPpOBHM OpraHu3auvy >KUBOU 2 YPpOBHH OpraHu3amnuu
MaTepHH. YKHBOU MaTepUH U UX
XapaKTPUCTHUKA.
[Tpaktrueckast pabora No2. 2 BreinosineHue 3a1aHuil Ha
ONPEACIICHUE U
CONIOCTABJICHUE YPOBHEU
OpraHu3aIuy )KUBOU
MaTepUn
3 CTpoeHne U XUMHUYECKHUI 18
COCTaB KJIETKH.
Obecneyenne KIETOK
JHEPIrHeil:
CTpoeHune KIETKU 4 Tunsl KJIeTOYHOU

OpraHu3aluu.
buonornueckue
MemOpanbl. TpaHncnopt
BEILIECTB Yepe3




LUTOIUIA3MATHYECKYIO
MeMOpaHy KJIETOK
(MacCUBHBINA U AKTUBHBIN
TPAHCIIOPT, 3K30LIUTO3,
HAOUUTO3). DYHKIMH
IJ1a3MaJIeMMBI.
Oco0€HHOCTH CTPOEHUS
000J104eK
MPOKAPUOTUYECKUX U
DYKAPUOTUYECKHUX KIIETOK.
[Mutonnazma u ee
CTPYKTYPHBIE 3JIEMEHTHI.
BaxkyonsipHas cucrema.
MuToxoHApUH U
MJIACTU/IbI, UCTOPUS UX
OTKpBITHUS. S1Ipo
uHTEpPa3HON KIETKU.
Anmnapat ['onbmxu.
Crtpoenue u QpyHKIIH
JIU30COM.
OHJomIa3MaTH4YecKast
ceth (DIIC). Pubocomsi.
[Tompr6oCcoMBI.
KnerouHsii ieHTp.
Opra"ouibl JBUKEHUS.
KileTouHble BKIIOYEHHS.

XMMHUUYECKUN COCTAB KJIETKHU

XUMHUYECKUU COCTAB U

YIBTPACTPYKTypHAs
OpraHu3anus KIETKH.

OOMEH BEIIEeCTB U SHEPTUHU

[Imactrueckuut u
DHEPTETHYCCKU OOMEH.
doToCHUHTE3, €ro
Mexanu3M. CBeToBas U
TeMHOBas (asbl
dboTocuHTE3A.
DOTOCUHTE3 U ypOKall
CEIBbCKOXO35MCTBEHHBIX
KyJbpTyp. KocMuueckas
POJIb 3€JIEHBIX PACTEHHUM.
Xemocunrtes. I mukonus,
€ro MeXaHu3M Hu
3HAYCHHUE.

Jlaboparopnast pabora Ne 1
«O0HapyxeHue OEJIKOB,
yIJIEBOJIOB M  JIMIHJOB B

OMOJIOTUYECKUX O0BEKTAX.

OOGHapy»eHne OeIKOB,
YTJICBOJIOB U JIUITHJIOB B
OMOJIOTUYECKUX 00BEKTaxX
C UCITOJIb30BaHHEM

¢ poBoit 1abopaTopuun




Jlaboparopnast pabora No 2
«PaccmarpuBanue JIacTU
PaCTUTENBHBIX KIETOK O]
MHUKPOCKOIIOM.

PaccmaTtpuBanue riactua
PACTUTEIBHBIX KJIETOK O]
MUKPOCKOTIOM C
HCITOJIL30BaHUEM
nudpoBoit 1aboparopuu

Jlaboparopnast pabora Ne 3
«MHuoroobpazue
pPacCTUTEIBHBIX  KJIETOK  Ha
npuMepe KJISTOK SIUEpMUca
Setcreasea purpurea.

PaccmaTtpuBanue kieTok
sanmuaepMuca Setcreasea
purpurea c
HCIIOJIb30BaHUEM
ndpoBoit 1aboparopuu

JlaGoparopnass pabora Ne 4
«O0umi  TIaH ~ CTPOCHHUS
KUBOTHOW KJIETKH Ha YPOBHE
CBETOBOW MUKPOCKOITHI.

Brimonnenue 3aganuii Ha
CpaBHEHHUE CTPOCHUS
Pa3JIMYHBIX KIIETOK.
Pemenue 3anau.

MeToabl HIUTOJIOTHYECKOT0 1
THCTOJOTHYECKOro aHaJIu3a.
Mukpockonus:

MGTOJ]BI OUTOJIOT'HYCCKOTI'O U
TUCTOJOINYCCKOI'O aHaJIM3a.

XapaKTCpI/ICTI/IKa MCTOOOB
OUTOJOTHYCCKOT'O 1
T'CTOJIOTHYCCKOTI'O
AHAJIM30B.

Meronuka U3roToBJIeHUs U
UCCJIeI0BaHUS
MUKPOTPENapaToB.

['pynmber knerok. Tkanu
’KUBBIX OPTraHU3MOB.
I'ucronorus

TkaHU paCTUTEIBHBIX U
KUBOTHBIX OPraHU3MOB.

XapaKTepUCTHUKA TKaAHEH
PacTUTENBHOTO U
’KUBOTHOT'O OpPraHU3Ma.
TkaHu opranuzma
YeJI0BEKa.

Muxkpockonus

Y CTpOMCTBO CBETOBOTO
MHKPOCKOTIA.

[Tpaktuueckas pabora Ne3

Brimoninenue 3amanuii Ha
ONPEJICIICHUE YBEIIUYCHUS
MHMKPOCKOIIa, CPABHEHHUE
METOJ/I0B
LIUTOJIOTUYECKOTO U
TUCTOJIOTHYECKOTO
aHanusa. [IpakTukym o
LIUTOJIOTUM U TUCTOJIOTHH.
Pemenue 3amau ¢
HCII0JIL30BaHUEM aTjaca
10 IIMTOJIOTHH,
TUCTOJIOTHUU U
AMOPHOJIOTUH.




HN3roroBjieHue uW aHaAJN3
MHUKPOINPEnaparTos:

MHKpOCKOHHqCCKaH TCXHHKA

[TprHUMTIBL U 3TATIBI
W3TOTOBJICHUS
MUKPOIIPENIapaTOB.
N3mepenue
MHUKPOCKOITUYECKUX
O0OBEKTOB.
MuxkpodoTocheMKa.
[uToxumus.
[MuToxumuueckue
Metosl. Crienuduyeckue
METOJbI OKPAIIMUBAHUS.

[Ipaktuueckas pabora N4

H3roroBiaeHue U aHAIU3
npenapaToB, OKpaIIeHHbIX
Pa3HBIMHU
IUTOXUMHUYECKUMHU
MeToIaMHM. BEITIoJIHEHE
3aJJaHUu1 Ha U3MEPEHNE
00BEKTOB Ha
MukpodoTrorpadusx.
H3roroBieHue
MUKPOIIPENAPATOB U
paboTa ¢ HUMU C
HCITOJIE30BaHUEM
CBETOBOTO MUKPOCKOTIA.
Pemmenue 3amau ¢
HCITOJIL30BAHHUEM aTiiaca
MTOIIMTOJIOTHH,
TUCTOJIOTHH U
AMOPHOJIOTHH.

I'enernyeckass mH(popManus
B KJIeTKe. 3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH

16

['enetnueckas nuadopmanus B
KJIETKE.

Snpo knerku. YpoBHU
OpPraHu3aIuy XPOMOCOM.
Kapuotun. Metoasl
XPOMOCOMHOI'O aHAJIA3a.
['eneTnueckas
uHpopMmarnus.
Pennukanua JIHK.
Tpanckpumnus.
['eHeTnueckuii KOJI.
buocunTe3 0enKkoB.
CoBpeMeHHbIE
MIPEJICTABJIIEHUS O T€HE.

3aKOHOMEPHOCTHU

MoHorubpuaHoe




HaCJICACTBCHHOCTH.

CKpEIINBaHUE.
JuruOpuaHoe
CKpEIIMBaHUE.

3aKOHOMEPHOCTH
HaCJIEICTBEHHOCTH.

CueruieHHOE
HacJICJIOBaHUE.
CueruieHHOE ¢ TTOJIOM
HacJICJIOBaHUE.
HeannenpHoe
B3aHMMOJICHICTBHUE TCHOB.

[Ipaktuueckast pabora NeS5.

BreinonHeHue 3aganui Ha
COCTaBJICHHE
UJAOTPaMMBbI U
Kapuorpammel. Penienue
3a7a4 Ha Pa3JIMYHBIE BUJIbI
CKpEIIMBaHMS,
KOJIOMUHUPOBAHMUE,
SIUCTA3,
KOMILIEMEHTapHOE
B3aHUMO/JICHCTBHUE,
TIOJIMMEPHIO.

Knerounblii uukja. Muro3s:

12

KieTouHbsIi UK.

[lepuoasl KIETOYHOTO
LUKJIA.

Mutos.

Murtotu4ueckoe IeIecHue
KJIETKHA. AMHUTO3 U €r0
3HaueHue. MuTos3 —
LIMTOJIOTNYECKasi OCHOBA
0ecIoJIoro pa3sMHOKCHUS.
CTpyKTypHBIC H3MECHEHUS
1 (DU3UOTOTHUYECKHE
O0COOCHHOCTH OPTaHOUIOB
KJICTKH BO BpeMs
MHMTOTHYECKOTO JICJICHUS.
buonoruyeckoe 3HaueHUE
MMTO3Q.

[Tpaktuueckast pabota Ne6.

Brimoninenue 3amanuii Ha
ompezenenne pa3 MuTo3a
1 MUOTHYECKOM
AKTUBHOCTH KJICTOK Ha
MUKpodoTOrpadusX.
Pemenue 3amau.

Meiio3s:

10

MeiioTHdeckoe JieieHne
wietku. [lepBoe nenenue
Meno3a.

[IepBoe nenenue menosa,
ero ¢assl U
XapaKTEepPUCTHUKA.
YMeHbIIeHHE ynciia




XpOMOCOM KaK pe3yJbTar
TICPBOTO JICICHHSL.

Bropoe nenenue menosa.

®da3zkl, UX
XapaKTEPUCTHUKA.

Meiio3 — nuTonornueckas
OCHOBA I10JIOBOTO
Pa3MHOKEHMUS.

['ameTorenes y yesnoBeka.
Cnoporenes u
raMeTOreHe3 y paCTEHUM.
buonornueckoe 3HaueHune
Meno3a.

[Ipaktuueckas pabora No7.

BreinmonHeHue 3aganui Ha
onpenenenue a3 menosa
Ha MUKpodoTorpadusx,
CpPaBHUTEbHBIA aHATU3
MHTO3a U MEKo3a.
Pemenue 3amau ¢
HCITOJIL30BAHUEM aTjiaca
10 IIMTOJIOTHH,
TUCTOJIOTHUH U
AMOPHOJIOTHH.

IlaTosioruu nejleHus KJIETOK
M MX MOCJIEACTBHA.
OHnTorenes:

ITaTosorum MuTO3a U Meno3a.

IHonunmonnus u
aHEYTLJIOUTUSL.
NunuBuyanbHOe
pa3BUTHE OPTAHU3MOB.

O11010TBOPEHKE U PA3BUTUE
3apojIbIIia y KUBOTHBIX.

Otansl SMOPUOHATIBEHOTO
Pa3BUTHS )KUBOTHBIX.
B3aumonencTsue yacreit
Pa3BUBAIOIIETOCS
3apoJibIIIIa.

buoreneTnueckuit 3aKoH.

buoreneTnueckuii 3aKoH
1 €TO0 COBPEMEHHAs
HWHTEpIpETALIUS.
[TocTamOpuonanbHOE
pa3BUTHE.

Biusiaue okpyxaronien cpeibl
Ha pa3BUTHE 3apOJIbILIA.

Bpennoe BnusiHue
aJIKOr0JIsl, HUKOTHHA,
HAapKOTUYECKUX BEIIECTB,
3arpsI3HEHUS
OKPY’KAIOIIEH Cpeabl Ha
pPa3BUTHE 3apOIbILIEH
JKUBOTHBIX U YEJIOBEKA.

PazmHOXeHUs BUpPYCOB,
OakTepuii, BOJIOPOCIIEH,
MOX000pPa3HbIX,

NaroOpPOTHUKOOOPA3HBIX,

OO6mias xapakTepucTUKa U
0COOEHHOCTHU
pPa3MHOXEHUS BUPYCOB,
OakTepuil, BOJOPOCIEH,




rpuOOB U JTUIIAITHUKOB.

MOX000pa3HbIX,
NanopOTHUKOOOPA3HbIX,
rprOOB U JTUIIAITHUKOB.
CwmeHna (a3 B )KM3HEHHOM
LUKJIE.

[TpakTuyeckas padora Ne§. 2 CocTtaBneHne CXeMbl
Hapymenuit meriosa (I u I
nenenuit). Pemenue 3amau
C UCIIOJIb30BAHHUEM aTiiaca
IO LIUTOJIOTHH,
TUCTOJIOTUH U
AMOPHOJIOTHH.

10 O000menne. 3ammura 12

NPOEKTHOM padoThI:

O6001eHue. 3 HToroBoe TectupoBaHue
110 OCHOBHBIM pa3zenam
IIporpammBsl.

3ammTa MpoeKTHON pabOThI 9 [Ipe3enTanus 1 3amura

y4eOHBIX MPOEKTOB
oOydJaromuxcs,
[IOJITOTOBJIEHHBIX B XOJIE
peanm3aruu [Iporpammel
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