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Il1aHUpyeMbIi YPOBEHD MOATOTOBKHY VYAIIIMXCH
Yuenuk na 6azogeom ypoene nayuumesa:

packpbIBaTh Ha NpUMEpax poJib OUOJOTHMH B (POPMHUPOBAHUU COBPEMEHHOMU
HAay4YHOU KapTUHBI MUPA U B IPAKTUYECKON AEATEIBHOCTH JIFOICH;

MIOHMMAaTh M  ONHUCHIBATH  B3aHUMOCBSI3b  MEXKIY €CTECTBEHHBIMU U
MaTeMaTHYECKUMU HAyKaMH;

NOHUMATh CMBICJ, pPAa3jdu4aTb W OIHUCHIBATh CHCTEMHYIO CBSI3b MEXIY
OCHOBOITOJIArAOIIMMHA OHOJOTMYECKUMH TMOHATUSAMU: KJIETKA, OPraHu3M, BUJ,
sKOocUcTeMa, brocdepa;

IIPOBOJUTH 3KCIEPUMEHTHI MO U3YUYEHHIO OMOJIOTMYECKUX OOBEKTOB U SIBJICHUIA,
OOBSACHATH pe3yIbTaThl AHKCIEPUMEHTOB, aHAIU3UPOBATh HX, (HOPMYIUPOBATH
BBIBO/IbI;

(GopMyIupoBaTh THUIIOTE3bl HAa OCHOBAaHUHU MPEAJIOKEHHOW OMOIOrMYEcKOi
uH(OpMAaIUU U IpeJiaratb BApUaHThI MPOBEPKU TUIIOTE3;

CpaBHUBaTh OMOJIOTHYECKUE OOBEKTHI MEXKAY COOOM MO 3alaHHBIM KPUTEPHSIM,
JIeNaTh BBIBOJBI U YMO3aKJIFOUEHHsI HA OCHOBE CPaBHEHMUS;

00OCHOBBIBaTh €JMHCTBO KUBOM U HEXXUBOW MPUPObI, B3aUMOCBS3U OPraHU3MOB
U OKpY>Karolllel cpe/ibl Ha OCHOBE OMOJIOTHYECKUX TEOPUH;

pacno3HaBaTh KIETKH (MPOKAPUOT M DYKAPHUOT, PACTEHUH U >KUBOTHBIX) II0
ONMKMCAHHIO, YCTAHABIIMBATH CBSI3b CTPOCHUS M (PYHKITUI KOMITIOHEHTOB KJIETKHU;
yCTaHaBIMBATh CBS3b CTPOEHUS U (PYHKUUHA OCHOBHBIX OHOJIOTMYECKUX
MaKpOMOJIEKYJI, X POJIb B MPOLIECCaX KJIETOYHOIO METa00In3Ma;

00OCHOBBIBaTh B3aUMOCBSA3b IJJACTUYECKOTO M DHEPreTUYECKOro OOMEHOB,
MPOUCXOMSIINX B KJIETKAX KUBbIX OPTaHU3MOB;

pacno3HaBaTh MOMYJISALUIO U OMOJIOTMYECKUI BU 10 OCHOBHBIM KPUTEPHSIM;
OMKCHIBATH (DEHOTUIT MHOTOKJIETOUYHBIX PACTEHUH, )KUBOTHBIX U T'PUOOB;
OOBSICHATH MHOTOOOpa3ue OPraHu3MOB, IPUMEHSIS BOJIOLMOHHYIO TEOPHIO;
OOBSICHATH MPUUMHBI HACIIEICTBEHHBIX 3a00JI€BaHUIl;

BBISIBJISITh M3MEHYMBOCTH Yy OpPraHU3MOB; CpPaBHUBATh HACJIEACTBEHHYIO H
HEHACJIEACTBEHHYI0 N3MEHUUBOCTB;

BBISBJIAITH Mop(osiornueckue, (PpU3NOIOTHUYECKUE, MOBEICHUYECKUE afanTaluu
OpPraHM3MOB K cpesie OOMTaHUs U JEHCTBUIO SKOJIOTUYECKUX (PAKTOPOB;
COCTAaBJISITh CXEMBI IEPEHOCA BEIIECTB U SHEPTUU B HIKOCUCTEME (LIETTUIUTAHMS);
MPUBOJIUTH JI0KA3aTENbCTBA HEOOXOIUMOCTH COXpaHEHUs OMOpazHOOOpa3us s
YCTOMYHUBOTO PA3BUTHUS U OXPaHbl OKPYKAIOLIEN CPEJIbL;

OLICHMBATh JIOCTOBEPHOCTh OHOJOrHYecKOM HWHGOPMALMK, MOJIYyYEeHHOU U3
Pa3HbIX HICTOYHUKOB;

MPEACTaBIATh OMOJIOTHYECKYIO HH(POPMAITUIO B BUJIE TEKCTA, TaOIHIIbI, Tpaduka,
JMarpaMMbl U JIeJIaTh BHIBOJbI HA OCHOBAHUU MPEICTABICHHBIX JIaHHBIX;
OLICHUBATh pOJb JOCTHKEHUN TEHETHKH, CEJIEKUUH, OUOTEeXHOJOTUU B
PaKTUYECKOHN AESATEIbHOCTH YEIOBEKA,;



OOBSCHATh  HETaTMBHOE  BIWSHHUE  BEMIECTB  (AIKOTOJsi, HHUKOTHHA,
HAapKOTHUYECKUX CPECTB) Ha 3apPOJBIIIEBOE PA3BUTHE YEIOBEKA.

Yuenuk na 6azosom VPDOBHE ROJIYYUUM 603MOMHCHOCHLL HAYYUMbLCA .

JlaBaTh Hay4yHOE OOBSICHEHUE OMOJIOrMYecKUM (pakTam, IpoleccaM, sIBICHUSM,
3aKOHOMEpPHOCTSIM, ~ UCIOJb3ysl  OMOJOTMYECKUE  TeOopud  (KJIETOYHYIO,
ABOJIOIIMOHHYI0), ydyeHHe O Ouocdepe, 3aKOHbI  HACIEICTBEHHOCTH,
3aKOHOMEPHOCTH U3MEHYUBOCTH;

XapaKTEpPU30BaTh COBPEMEHHBIE HAIpaBJICHUS B pa3BUTUU  OHUOJIOTHUU;
ONKCHIBATH UX BO3MOKHOE HUCIIOIb30BAHNE B TPAKTUYECKOMU JACSITEIBHOCTH;
CpaBHUBATh CIIOCOOBI AEICHUS KIETKU (MUTO3 U MEH03);

pemiate 3amauyd  Ha TocTpoeHue (Qparmenta Brtopoir memu JHK mo
npemoxkeHHoMy ¢pparmenty nepsoit, MPHK 1o yuactky JTHK;

pemarb 3aJayd Ha OIpPEAEICHHE KOJIMYECTBA XPOMOCOM B COMAaTUYECKHUX W
MOJIOBBIX KJIETKaX, a TaKXe B KIETKAaX Mepe]l HadaloM JAelieHud (Meno3a WiH
MHUTO032) ¥ 10 €r0 OKOHYaHUH (1711 MHOTOKJIETOUHBIX OPTaHU3MOB);

peraTh TeHEeTUYEeCKUE 3a/Jlaud Ha MOHOTHOPUIHOE CKpEUIMBAaHUE, COCTABISATH
CXEMbl MOHOTHOPHUIHOTO CKpPEIIUBAHUS, TPUMEHSS 3aKOHBI HACIEICTBEHHOCTH
Y UCTOJIb3Ys OMOJIOTHYECKYIO TEPMHUHOJIOTHUIO U CUMBOJIUKY;

YCTaHAaBJIMBAaTh THUIl HACJENOBAHHUSA M XapakKTep TMPOSBICHUS NpPHU3HAKA 10
3aJJaHHOW CXE€ME POJOCIOBHOM, TPUMEHSISI 3aKOHBI HACIIEICTBEHHOCTH;
OLICHUBATh PE3YJIbTaThl B3aUMOJICHCTBUS YEJIOBEKA M OKPYXKAIOLIEW Cpelbl,
MIPOTHO3UPOBATh BO3MOKHBIE TIOCJHEACTBUSA JEATEIIBHOCTH 4YEJIOBEKa s
CYIIIECTBOBAHMS OTJEIBHBIX OMOJIOTMUYECKHX OOBEKTOB U IEIBIX MPHUPOIHBIX
COOOIIECTB.

JINYHOCTHBIMHM pe3yJibTaTaMM 00yUeHUS OMOJIOTHH B CPEHEH IIKOJIE SBISIOTCS:
e peanu3alysg DJTUYECKHX YCTAHOBOK 10 OTHOIICHHWIO K OWOJOTHYECKUM

OTKPBITUSIM, UCCIIEIOBAHUSM U UX PE3yJIbTaTaM;
IIPU3HAHNS BBICOKOW LEHHOCTH HW3HH BO BCEX €€ MPOSBICHUSX, 310POBbS
CBOETO U APYTUX JIIOJEH, peain3alii yCTaHOBOK 3/J0pOBOr0 00pa3a KU3HHU;
c(OpPMHPOBAHHOCTH TMO3HABATEIbHBIX MOTHMBOB, HAIPABJICHHBIX Ha MOJYyYECHHE
HOBOT'O 3HaHHUS B 00JacTH OMOJIOTMH B CBSI3U C OYyIylIeW AESITEIbHOCTHIO WM
OBITOBBIMH MPOOJIEMaMHU, CBA3aHHBIMU C COXPAHEHHUEM COOCTBEHHOTO 370POBbS
Y DKOJIOTUYECKON O€30MaCHOCTBIO.

MeTanpeaMeTHbIMU pe3yJbTaTaMM 00y4YeHUsT OHMOJOTMHM B CpEAHEH WIKoje
SABJISIFOTCS:

OBJIaJICHUE COCTABISIOIIMMHU HCCIEI0BATENbCKON M MPOEKTHON NEsITEIbHOCTH,
BKJIFOYAsi YMEHUS BUIETh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIIBUTATh TUIIOTE3HI,
JaBaTh OMPEEICHUS MOHATHUSIM, KIIacCU(PHUIIMpPOBaTh, HAOIIOAATh, MPOBOJIUTH
AKCIEPUMEHTHI, JI€JaTh BBIBOABI M 3aKIIOUEHUS, CTPYKTYPUPOBATh MaTepual,
OOBSICHUTD, JOKA3bIBATh, 3AIIUIIATH CBOU HJICH;

yMeHHe paboTaTh C pa3HbIMM HCTOYHUKAMU OUOJOTUYECKON HWHQpopMaIuu:
HAXOJUT OMOJIOTMUECKYIO HH(OPMAIMIO B PA3TUYHBIX UCTOYHHUKAX,



aHaJIM3UPOBATh U OLEHUBATh HHPOPMAIUIO, IPE0OPa30BhIBATh HHPOPMAIHIO U3
OJIHOM (hOPMBI B IPYTYIO;

CIIOCOOHOCTH BBHIOMPATH IIEJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX JCHCTBUSX
¥ TIOCTYNKax I10 OTHOIIEHHIO K JKMBOM NpPUPOJE, 3A0POBBIO CBOEMY H
OKPY KaIOIINX.

IIpenmeTHbIMHU pe3yJbTaTaMu 00yYCHUS OMOJIOTHH B IITKOJIC SBIISIOTCS:
1.B nosnasamenvbHol (UHMeENLIeKMYalbHOU) chepe:

XapakTepUCTUKAa  COJACpKaHUS ~ OMOJIOTMYECKUX  Teopuid  (KJIeTOYHas,
sBosmroIMoHHa s Teopus Y. Jlapsuna); yuenus B.U. Bepraackoro o 6uocdepe;
3akOHOB ['. MeHnaens, 3aKOHOMEPHOCTEN U3MEHYMBOCTH; BKJIaJa BBIAAIOIIUXCS
YYCHBIX B Pa3BUTHE OMOJIOTUYECKON HAYKU;

BBIJICJICHUE CYIICCTBEHHBIX MPU3HAKOB OHOJOTUYECKUX OOBEKTOB (KJIETOK:
pPaCTUTENIBHOM M dKUBOTHOM, IMOJIOBBIX U COMAaTUYECKUX, NOSIEPHBIX U SICPHBIX;
OpraHMW3MOB: OJIHOKJIIETOYHBIX ¥ MHOTOKJIETOYHBIX; BHUJOB, HKOCHUCTEM,
ouocdepsl)u mpoieccoB (0OMEH BEIIECTB W DHEPIHHU, Pa3MHOXKCHHE, JICIICHHUE
KJIETKH, OTIOZIOTBOPEHUE, IEHCTBUE €CTECTBEHHOTO 0TOOpa, 00pa30BaHUEBU/IOB,
KPYTOBOPOT BEIIECTB);

oOBsiCHEHHE poJu Ouojorud B (OPMHUPOBAHUU HAYUYHOTO MHUPOBO33PEHUS,
BKJIaJla OMOJIOTUYECKUX TEOpUM B (POPMHPOBAHHE COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHUHBI MHpPA; OTPHUIIATEIHHOTO BIMSHUS aJKOIoJisi, HUKOTHHA,
HApKOTUYECKUX BEIIECTB HA Pa3BUTHE 3apOJIbIIIA YEIOBEKA;, BIUSHUEMYTAreHOB
Ha OpPraHM3M 4YeJOBEKa; JKOJIOTMYECKUX (PAKTOPOB HA OpPraHU3MBbI; MPUYUH
ABOJIIONMM, W3MEHSIEMOCTH BHUIOB, HapyIICHUH pPa3BUTUS OPraHU3MOB,
HACJIEJICTBEHHBIX 3a00JI€BaHUM, MyTaIUi;

MPUBEJICHUE JOKAa3aTeNbCTB (apryMeHTallMs) €IMHCTBAa JKUBOM WM HEXKUBOU
MPUPOJIBI, POACTBA KUBBIX OPTAaHU3MOB U OKPYXKAIOIIEH Cpeabl; HEOOXOIMMOCTH
COXpaHEHHUS BUJIOB

YMEHUE MOJIb30BaThCsI OUOJIOTHYECKON TEPMUHOIOTUEN U CUMBOJIUKOM;
pElIeHHE AIEMEHTApHbIX OMOJIOTMYECKHX 3aJa4; COCTABJICHUE 3JIEMEHTAPHBIX
CXEM CKpEIIMBaHUS U CXEM MEPEeHOCca BEIIECTB U PHEPTUU B dIKOCHCTEMAX (1Ienu
MUTaHUA);

onucaHue ocodeil BUI0B 0 MOP(HOIOTrHUYECKOMY KPUTEPHIO;

BBISIBJICHUE U3MEHYMBOCTHU, IPUCIIOCOOJICHUIM OPTaHU3MOB K Cpejie OOMTaHuUs;
CpaBHEHHE OHMOJOTUYECKUX OOBEKTOB (XMMHUYECKUA COCTAaB Ted J>KHUBOU W
HEKMBOW NPUPOJBI, 3apOJABIIIA YEJIOBEKA U JPYTUX MIIEKOMUTAIOIIUX,
MPUPOIHBIE SKOCUCTEMBI M arpodKOCHCTEMbl) M (POPMYIHPOBKA BBIBOJOB Ha
OCHOBE CPaBHEHHSI.

. B yennocmmno-opuenmayuonnoii cghepe:

aHaJIM3 ¥ OLEHKA PA3JIMYHbBIX TUIIOTE3 CYIIIHOCTH KU3HH, TTPOUCXOKICHUS KU3ZHU
U 4YeJIOBEeKa, TI00aTbHBIX HSKOJOTUYECKHX MPOoOJIeM W TyTel HX perieHus,
MOCJICJICTBUM COOCTBEHHOM IEATEILHOCTH B OKPYXKAIOIIEH Cpene;

OIICHKAa JOTHYECKUX AaCMEeKTOB HEKOTOPBhIX HCCIEAOBaHUNA B  00JIacTH
OMOTEXHOJOTUH (KIIOHUPOBAHUE, UCKYCCTBEHHOE OTUIOJIOTBOPEHUE);

3.B cipepe mpyodosoti desmenvrocmu:



* OBJIAJICHUE YMEHUSMHU M HaBBIKAMH IMIOCTAHOBKH OHOJIOTHYECKUXIKCIIEPUMEHTOB
1 O0BSCHEHUE UX PE3YJIbTaTOB;

4. B cghepe cuzuueckoti desmenvrocmu.

* 00OCHOBaHWE W COOMIOJCHHE Mep MNPOPHUIAKTUKH BUPYCHBIX 3a00JIEBaHUM,
BPE/IHBIX MPUBBIYEK (KypeHHe, aJKOTOJIN3M, HApKOMaHHs1) MTPaBWII TIOBEICHUS B
IPUPOJTHOM cperie.

Y4éT 0c00eHHOCTEH YUAIINXCH KJIacca

Crapmuii IKOIBHBIA BO3PACT - 3TO BO3pacT (GOPMHPOBAHUS COOCTBEHHBIX
B3IUISIZIOB U OTHOIICHUH, CTAHOBJICHHE HPAaBCTBEHHOI'O camoco3HaHus. biarogaps
ONEPEKAIOIIEMY PA3BUTUIO HWHTEIUICKTA, [MOBBIIIEHHOW HMHTEIUIEKTYIbHOM
AKTUBHOCTU  CTApIICKIACCHUKM CTAHOBSTCS TOTOBBIMH K TIOHUMAaHHUIO H
00CYXIEHHIO MHOTHX TIPOOJIEM U BOIIPOCOB, OOBIYHO BOJHYIOIIUX B3POCIbIX. Takas
OCOOEHHOCTh BO3pacTa Ja€T BO3MOXKHOCTh K BOCHPHUATHIO HHGOPMAIMU
CBEPXIMPOTrpaMMBbI IIIKOJILHOTO Kypca. JleTu 3Toro Bo3pacta MoryT (GOpMyIHpOBAThH
TUIIOTE3bl, PACCYX IaTh MPEANOI0KUTEIBHO, UCCIEA0BATh U CPABHUBATH MEXKIY
co0Ol pasiuyHble AIBTEPHATUBBIIIPU PEIICHUH OJHMX M TeX K€ 3ajad. Y HHX
POSBIISIETCSI KPUTHUYHOCTh MBIIUICHUS, CKJIOHHOCTHK MIMPOKOMY OOOOIIECHHUIO,
UHTEpEC K Y4eOHBIM MpeaMeTaM IMOCTENEHHO NepepacTaeT B MHTEPECK BOMpPOcaM
TeopuH, (HOPMUPYETCS HAYYHOE MHPOBO33PEHHE. YUalluecs CTapuied IIKOJIbI
OLICHUBAIOT Y4E€OHBIN MPOILIECC C TOYKHU 3PEHUSI TOTO, YTO OH JAeTAJd OyAylIero,
HACKOJIbKO OH OTBEYAET COOCTBEHHBIM MPEJICTABICHUSM O OyAYIIEeHAeSITEIbHOCTH,
UX TMPUBJICKAIOT MPEAMEThl U BUJIbI 3HAHUMU, TJI€ OHM MOTYT JIydllle Y3HaTh ceos,
MPOSIBUTHCAMOCTOSITENIBHOCTE. B 3TOM BO3pacTe yCTaHABIMBAETCS JOBOJBHO
MpOYHAasi CBA3b MEXKIY Mpo(ecCHOHATBHBIMU U Y4€OHBIMU HHTEpECaMu, MpUYeM
BbIOOp mpodeccun crnocoOCcTByeT (HOPMUPOBAHUIO YUEOHBIX WHTEPECOB. YUCHHE
JUTSI CTapIIuX IIKOJLHUKOB MPUOOpETaeT KOHKPETHBIMKIN3HEHHBIN CMBICI, TaK KaK
YCBOCHHUE YUCOHBIX 3HAHUW, YMEHUI U HABBIKOB CTAHOBUTCS BAKHBIM YCIOBUEM UX
MIPEICTOSIIETO TOJHOIIEHHOTO YYacTHsl B )KU3HU 00IIIeCTBA.

Conep:xanue y4e0HOr0 npeaMeTa
10 xkaacc 1 yac B Hexe 110

Beenenue (1u)

buonoruss — Hayka o xuBOM mnpupoae. OCHOBHbIE MPU3HAKHU KUBOTO.
buonornueckne cucrempl. YPOBHHM OpraHU3ALUMKU3HU. MeToapl u3ydeHus
Oouonoruu. 3Ha4eHUE OUOJIOTHH.

Pasznea |. KiieTka— equHHuIA :KUBOT'0

Tema 1.XumMuuecknii cocraB KjIeTKH (4 yaca)
buosornuecku  BakKHbIE ~ XMMHUYECKHME  3yieMeHThl.  Heopranuueckue
(MuHepanbHbIe) coequHeHus. buononumepsl. YTaeBoabl, TUNUALL. benku, ux



ctpoenue u pyHkuuu. Hyknennossie kucnotel. AT® u 1pyrue opranudeckue
COCAMHEHNUS KIETKH.

Hemoncmpayuu:
CxeMbl, TaOnmuIBl, TpaHCHApPaHThl W  MPOCTPAHCTBEHHbIE  MOJIEIIH,
WUTIOCTPUPYIONINE: CTpOeHUE MoJieKys 0enkoB, Mosiekyibl JJHK, monexyn PHK.

IIpeaMeTHBIE pe3yabTAThI 00yYeHUSI:

Vuawuecs oonocnol 3Hamo:

* Makpo- ¥ MHKPOIJIEMEHTBI, BXOJ/SIIME B COCTaB >HBOTO, W HX pPOJb B
OpraHU3ME;

* XUMHUYECKHE CBOMCTBA U OMOJOTUYECKYIO POJIb BOBI;

* POJIb KATHOHOB ¥ aHHOHOB B 00ECIIEYCHUH MPOIIECCOB KU3HEACATCIIBHOCTH;

* TPUHITUIIBI CTPYKTYPHOUM OpraHu3aIiiy U PYHKITUH JIUTTH]IOB;

* TPUHITUIBI CTPYKTYPHOH OpraHu3aiiy U GyHKIIUN OCIIKOB M YTIIEBOIOB;

* KJacCU(UKAIUIO YTIIEBOIOB,;

* TPUHIUIBI CTPYKTYPHOUM OpraHu3anvu U GyHKIUNA HYKJIEUHOBBIX KUCIIOT;

* CTPYKTYPY HYKJICHHOBBIX KUCIIOT

Vuawuecs oondicrvl ymems:

* XapaKTepHu30BaTh (DYHKIIMOHAIBHYIO POJIb OTIACIBHBIX XUMHUYECKUX AJICMEHTOB
B KJICTKC;

* OOBSCHATH MPUUHUHBI OCOOBIX CBONCTB BO/IbI;

* XapakTepu3oBaTh GYHKIIUU JIUIHUJIOB;

* OOBSCHITH MPUHIIUII JCHCTBUSA (DEPMEHTOB;

* XapakTepu3oBaTh GYHKIIUU OCIKOB U YTIIEBOJIOB;

* XapakTepus3oBaTh GYHKIIMU HYKICHMHOBBIX KUCIIOT;

* paznuuath HykJenHoBbie KuciaoThl (JJHK u PHK)
Jlabopamopnaa paboma Nel «Kamanumuyeckas axmueHocms hepmenmos 6
JHCUBBIX MKAHAX N

Tema 2.CTpykTypa 1 pyHKkunu KJieTku (3uaca)

PazButne 3Hanmii o kierke. Kierounas  tTeopus.  I{urommasma.
[Tna3maTrueckas memOpaHa. DHpoIia3MaTuyeckas cetb. Komruiekc [Nonbmku u
JU30COMBI. MUTOXOHIPUH, TIJIACTU/IBI, OPTaHOWIbI JBMKEHHUSI, BKIIIOUCHUS. Sapo.
Crtpoenue u pyHKIMH XpomMocoM. [IpokaproThl U SyKapuOTHI.

Jlabopamophwvie pabomul:
Ne 2 «lInazmonus u 0eniazmonus 8 Kiemrkax KOHCUybl 1yKay
No32 «Cpaenenue cmpoenust Kiemox pacmenutl, H#CUBOMHbIX, 2pubos6 u baxmepuiiy

Hemoncmpauyuu:

Cxembl, TaOmWIBl, TpaAHCIAPAHTBl M  MPOCTPAHCTBEHHBIC  MOJCIH,
WJUTIOCTPUPYIOLINAEC : TPOKAPUOTUYECKON KIIETKH, KJIETOK KMBOTHBIX M PACTCHUH,
BUpycoB. Jlunamuyeckue nocodus «CTpoeHUE KIETKUY.

IIpeaMeTHbIE pe3yabTATHI 00YUYEHMS:

Vuawuecs oonocnel 3nHamo:

* CTPOEHUE FYKAPUOTUYECKOU KIETKH;

* 0COOEHHOCTH PAaCTUTEIbHBIX U )KUBOTHBIX KJIETOK;



* KJIacCU(PHUKAINIO OPTAHOUIOB KIIETKH;

* cTpoeHue U QYHKIHHU A]Ipa;

* 3HAYEHHUE MOCTOSIHCTBA YKCIIa U POPMBI XPOMOCOM B KIIETKE;

* CTPOCHUE MPOKAPUOTUYECKOMN KIIETKH;

* MHOTrooOpa3ue MpoKapuoT

Vuawuecs oondrcnvr ymemsn:

* XapaKTepu30BaTh GYHKIIUHA OPTAaHOUIOB;

* ONpEAENATh 3HAUCHUE BKIIFOUEHU;

* OIMCHIBATh T€HETHUYECKUH aIllapaT KIETOK-3YKapHoT;

* OMNHCHIBATh CTPOCHUE U (DYHKIIMH XPOMOCOM;

* J1aBaTh OINPEICIICHUE KaPUOTHUIIA U XapaKTEPU30BATh €T0;

* XapaKTepHU30BaTh OPraHU3ALUIO META00IHN3MA Y IPOKAPUOT;

* ONUCHIBATH TEHETUYECKUH ammapar OakTepuil, HX CHOpOOOpa3oBaHUE U
Pa3MHOKEHHUE.

Tema 3. O0ecnieueHue Kj1eToK Hepruei (3 yaca)

OOMeEH BeIECTB U MPEBPALLEHUE SHEPTUN — CBOMCTBO KUBBIX OPraHU3MOB.
®ortocuntes. IIpeoOpazoBaHne >HEPrUM CBETA B DHEPIUI0 XUMHUYECKUX CBS3EH.
ObecnieueHre KJIETOK 3HEPrUeil 3a CUET OKHMCIIEHHS OpPraHMYECKHX BEIECTB 0e3
Y4acTHsI KUCIOpOAa. bUojornyeckoe OKUCIEHUE MPU YYaCTUU KUCIOPOaa.

Hemoncmpauyuu:

CxeMbl, TaOmUIBI, TpaHCHApPaHThl U  MPOCTPAHCTBEHHBIC  MOJIEIH,
WUTIOCTPUPYIONIHE: OMOCUHTE3 OCIKOB; OOMEH BEIECTB U MPEBPAIEHUST YHEPTUN
B KJIETKE; POTOCUHTES.

IIpeameTHbIe pe3yJibTATHI 00yYCHUS:

Yuawuecs oondicnvl 3namo:

* 3TaIbl 0OMEHA BEIIECTB;

* 3Tamnbl SHEPTETUYECKOI0 OOMEHa;

* TIpUMEPHI IUTACTUYECKOTO0 0OMEHA;

* 3Tanbl OTOCUHTE3A U €0 POJib B IPUPOJIE

Yuawuecs oonorcnol ymems:

* OMNHUCHIBaTh OOMEH BELIECTB U IPEBPALICHUE YHEPTUH B KIIETKE;
* TPUBOIUTH MOITAITHO MPOLIECC IHEPTETUUECKOTO OOMEHA;

* OMNHUCHIBATh OOMEH BEUIECTB U MIPEBPALCHUE YHEPTUH B KIIETKE;
* TPUBOAUTH NOAPOOHYIO CXEMY MPOLECCOB (POTOCUHTE3a U OMOCHHTE3a OelKa.

Tema 4.HacnencrBenHasi undopmaius 1 peajusanus ee B KiaeTke (5 1)

['enernueckass undopmanusa. ['en. I'enom. Yasoenwe JIHK. OOGpaszoBanme
unpopmarmonnoit PHK no matpune JIHK. I'enernueckuii koa. buocunres 0enkoB.
Bupycsl. [Ipopunaktuka CITN/a.

Hemoncmpayuu:

Cxembl, TaOmWIBI, TPaAHCIAPAHTBl M  MPOCTPAHCTBEHHBIC  MOJCIH,
WUIIOCTPUPYIOLIME:  CTPOEHME  XpoMocoM;  yaBoeHue  Monekyn  JHK;
TPAHCKPUIIUIO; TeHeTHYecKuit Koj. Jlunamuyeckue nocodus «bruocunTes 6enkay.



IIpeaMeTHBbIe pe3yabTaThl 00y4YeHUS:

Yuawuecs oondichvl 3namu:

* OIIPEACIICHUE TECHA;

* CBOMCTBA F€HETUYECKOT0 KO/,

* JTalbl pean3aluy HacJIeICTBEHHOW HH(OpMaIny;

* 0COOCHHOCTH CTPOCHUS BUPYCOB;

* BUpPYCHBIE OOJIE3HU YETIOBEKA;

* Mepbl NPOPHUIAKTUKHI BUPYCHBIX 3a00JIEBaHUI YETIOBEKa

Yuawuecs oonorcnvl ymemn:

* WUCIIOJIB30BaTh  NPHUHIMUI  KOMIUIEMEHTAPHOCTH  MPU  HNOCTPOCHUHCXEM
HYKJIEHMHOBBIX KUCJIOT;

* OIHUCHIBATh MPOLIECCHI, MTPOUCXOAAIINE IPpU OMOCUHTE3e OemKa;

* OIIMCHIBATH KU3HEHHBIN UK BNY

MeTanpeaMeTHbIe pe3yJbTaThl 00y4eHUs:

Yuawuecs oondcnvl ymems:

* COCTaBJISITh CXEMBbI U TAOIUIIBI I UHTETPAIlMU MTOTyYCHHBIX3HAHUM;

* 0000maTy HHGOPMAITHIO U JIeJIaTh BHIBOJIBL;

* paboTaTh C JOMOJIHUTECIHPHBIMU UCTOYHUKAMHU HH(GOPMAIINH;

* CaMOCTOATEJIBHO COCTABJISITH CXEMBI MPOLIECCOB U CBSA3ZHBIMpPACCKA3 10 HUM;

e paboTaTh ¢ MHMKPOCKOIIOM M H3rOTaBIMBaTh IPOCTEHININE TMpenapaThiis
MMKPOCKOTTUYECKOTO UCCIIEOBAHMS.

MexnpeaMeTHbIE CBSI3H:

Heopeanuueckasa xumus. Xumudeckue cBsizu. CTpOCHHUE BEILIECTBA.

Opeanuueckas xumus. [IpUHIUIBI OpraHU3alMM OPTaHUYECKUX COCIUHECHUM.

VYrieBoabl, TUMUIBI, )KUPbI, OCJIKH, HYKJIEUHOBBIE KHCIIOTHI.

@u3uxa. CBOUCTBA XUAKOCTEH, TEIUIOBBIE SIBJIECHUS. 3aKOHBI TEPMOJAWHAMUKHU U

OITHKH.

Paznea I1 . Pa3aMHoxkeHMe 1 pa3BUTHE OPraHU3MOB

Tema 5. Pa3mHokeHHe opranu3moB (3 4)

Henenne knetkn. Mwurto3. becronoe m monoBoe pasMHOXeHHE. Menos.
O0pazoBaHue MOJIOBBIX KJIETOK U OMJIOIOTBOPEHHE.

Hemoncmpavuu:

Cxempbl, TaOJIUIBI, TpaHCHAPaHThI U yuyeOHbIe (PUIIBMBI, WILTIOCTPUPYIOIIHE:
JeJeHue KJIeTKM (MHUTO3, MeKo03); CcrhocoObl 0ecrnojioro  pa3MHOXKEHHS,;
dbopMupoBaHHE MYXKCKUX M JKEHCKMX TOJIOBBIX KJIETOK; OIUIOJOTBOPEHUE Y
pacTeHUH W >KUBOTHBIX; WHIWBHIyaIbHOE Pa3BUTHE OPraHW3Ma; B3aWMOBIIHSHHC
yacTel pa3BUBAIOIIETOCS 3apojblia. [[uHamudeckoe nmocobue «/leneHue KieTku.
Muto3 u wmeio3». Copychl KOMHATHOTO TamopoTHHKA (Hedposenuca WiIH
auaHTyMa).

IIpenmeTHbIe pe3yJbTATHI 00yYeHUS:
Yuawuecs oonoicnvl 3namo:

* MHUTOTHYECKHUH M JKU3HECHHBIN [TUKIBI KJICTKU,
* OHOJIOTMYECKOE 3HAYEHUE MUTO34;



(GhOopMBI U pacIIpOCTPAHEHHOCTH OECIIOIOT0 PAa3MHOXKEHUS;
CYILIHOCTh MOJIOBOTO PA3MHOKEHHUS U €r0 OMOJIOTUYECKOE 3HAUCHUE;
CYILITHOCTh M€i103a 1 €ro OMOJIOrM4YeCKOe 3HAUCHHUE;

IPOLIECC FTAaMETOTE€HE3A U €r0 3TaIlbl;

CYIIHOCTh OIJIOJOTBOPEHHUS M €70 PA3HOBUIHOCTH

thu;uecg O0JIJICHDL ymembs.

OIKCHIBaTh CTPOEHUE U (PYHKIIUU XPOMOCOM;

J1aBaTh OIIPEJEIICHNE KapUOTHIIA U XapaKTEPU30BaTh €I0;

OIKCHIBaTh MUTO3 1O (ha3zam;

pas3in4aTh MUTOTUYECKUN U )KU3HEHHBIN LIUKIIbI KIIETKU;
XapaKTepu30BaTh OMOJIOrMUYECKOE 3HAUEHUE OECII0I0ro pa3MHOKEHHUS;
OOBSICHATH MMPEUMYIIIECTBO TIOJIOBOTO PAa3MHOKEHUS;

XapaKTepU30BaTh OMOJIIOTUYECKOE 3HAUECHUE ITOJIOBOTO Pa3MHOKECHMS,;
OOBSCHATH MPOLIECC MEi03a U XapaKTepU30BaTh €ro ITalbl;
OIKCHIBATh MPOIIECC FAMETOI€HE3a U BBIIENIATh OCOOEHHOCTH CIIEPMATOTE€HE3a U
OBOI'€HE3a;

OOBSCHSATH MPOLIECC OIIOJOTBOPEHUS U OOPA30BAHUS 3UTOTHI

Tema 6. UuauBuayajbHoe pa3BUTHE OPraHu3MoB (3 4)

3apoapllieBOE W MOCTAIMOPHOHAJIBHOE pPAa3BUTHE OPraHu3MOB. BimsHue

AJIKOT0J151, HUKOTUHA Y HAPKOTUYECKUX BEILIECTB HA PA3BUTHE 3apO/IbIIIA YETOBEKA.
OpraHusm Kak €JUHOE LIEJO0E.

Jemoncmpavuu:
Cxembl, TaOIUIBI, TpaHCHIAPAHTHI U yuyeOHbIC (PUIBMBI, WLIIOCTPUPYIOIIHUE:

WHJIUBUAYAJIbHOE Pa3BUTHE OpPraHU3Ma; B3aUMOBIIUSIHUE YacTEH pa3BUBAIOIIETOCS
3apo/IblIIiia.

IIpenmeTHbIe pe3yJbTATHI 00yYCHUS:
Yuawuecs donoxcnel 3Hamo:

OIPE/ICIICHUE TTOHSATUSI KOHTOTCHE3Y;
TIEPUOAN3AIIIO WHINBUTyaIbHOTO PA3BUTHS;

ATaIbl SMOPHOHAIBHOTO Pa3BUTHSI,

(OpMBI TOCTIMOPHOHAIEHOTO Pa3BUTHSI,

O0COOEHHOCTH MPSIMOTO PA3BUTHUS,

0COOCHHOCTH OHTOTEHE3a YEJIOBEKA,;

TICPHOAM3AINIO WHINBUYaJIbHOTO PA3BUTHS YEJIOBCKA,

9Tarbl SMOPHOHAIBHOTO Pa3BUTHS YCIIOBEKA;

0COOCHHOCTH U TICPHOIU3AIHIO TOCTIMOPHOHAIBHOTO Pa3BUTHS UeIOBEKa

Yuawuecs O0JICHDL ymems.

OMKCHIBATh MPOIECCHI, TMPOUCXOJAININE TPU APOOJICHUU, TaCTPYISIUUU
OpraHOTeHE3E;

XapakTepu30BaTh (HOPMbI TOCTIMOPHUOHAIEHOTO PA3BUTHSI,;

pasnuvaTh MOJHBIA U HEMOJIHBIN MeTaMop(do3;

pPacKpbIBaTh OMOJOTHYCCKUNA CMBICI Pa3BUTHS C METaMOP(hO30M;
XapaKTepU30BaTh ATAIbl OHTOT€HE3A;



¢ OIHUCBIBATHL HPOLECCChI, IMPOUCXOAAIINC IIPpU I[pO6J'IeHI/II/I, racrpysiguu u
OpTraHOrcHeE3¢C YCJI0BCKA,

¢ XapaKTCpUu30BaATb HOCT3M6pI/IOHaJII>HOG pa3BUTUC HYCJIOBCKA II0 IJTallaM H
KPUTHUYCCKHUC IICPUOABI OHTOI'CHC3a

Paszneda |11. OcHOBEI TeHETHKH H CeJIeKINH

Tema 7. OcHOBHBIE 3aKOHOMEPHOCTH SIBJIEHMIT HacJIecTBeHHOCTH (6 YacoB)
['eHeTMKa— HayKa O 3aKOHOMEPHOCTSX HACIEACTBEHHOCTH U M3MEHYMBOCTH

opranu3mMoB. MoHorubpuHoe ckpenBanue. [lepBolit 1 BTOpoi 3akoHBI MeHens.

I'enotun u Qenotun. AminensHble reHbl. JurubpuaHoe ckpermmBanue. TpeTHii

3akoH Menaenss. XpoMOCOMHasi TEOpHUs HACIEACTBEHHOCTH. ['eHeTwka moda.

ITonoseie xpomocomsl. HaciienoBanue, CUENIEHHOE € TTOJIOM.

Jlabopamopnas paboma Ne 3 «PenieHre reHeTUYECKUX 3a]1aW»

Jemoncmpavuu:

CxeMbl, Tabubl, (poTOorpaduu v repdapHble MaTepuaibl, WIUTIOCTPUPYIOLIHUE:
MOHOTHOPHIHOE  CKpEUIMBaHUE; JUTHOPUAHOE  CKpPELIMBAaHUE;  MEPEKpecT
XpPOMOCOM; HEMOJHOE JIOMUHHUPOBAHUE; HACJIEIOBAHHUE, CLEIJIEHHOE C IIOJIOM.
Hunamuueckoe nocobue «Ilepekpect xpomocom». CemeHa ropoxa C pa3HbIM
(peHoTunom (riagkue, MOPILIMHUCTBIE, )KEIThIE, 3EJICHBIE).

IIpeameTHblIe pe3yJbTATHI 00yYCHUS:

Vuawuecs oonxcnol 3Hamo:

* OCHOBHBIC T€HETUYECKHUE NIOHATHUSA: T€H, JOMUHAHTHBIN MTPU3HAK,

* PELEeCCUBHBIN NMpU3HAK, PEHOTUI, FEHOTHII;

* CYIIHOCTb THOPUAOJIOTHYECKOTO METO/1A U3YUEHUS HACIIEICTBEHHOCTH;
* MEpPBBIA U BTOPOM 3aKOHBI MeHaens;

* 3aKOH YUCTOTHI TAMET;

* IUTOJIOTHYECKHE OCHOBBI MOHOTUOPUAHOIO CKPELIMBAHMS;

* TpeTul 3aKOH MeHnpens;

* OCHOBHBIE ITOJIOKEHHSI XPOMOCOMHOM TEOPUH HACIIEICTBEHHOCTH;
* 3aKkOoH Moprana;

* MPUYUHBI HAPYILIECHHUS CLETIJIEHNUS,

* ONpEACNECHUS NOHATUNA «T€HOM» U «T€HOTHID;

* BHJbI B3aUMO/JICHCTBUS T€HOB;

* XPOMOCOMHOE ONIPEAEIICHUE MOJIa;

* MPU3HAKH, CLIETUIEHHBIE C MOJIOM;

* TOMOTAMETHBIN U I€TEPOTAMETHBIN MOJI y PA3JIMYHBIX OPraHU3MOB
Yuawuecs oondrcnvl ymems:

* HCIMOJIb30BaTh FEHETUYECKYH) CUMBOJIUKY IPHA COCTABICHUUCXEM CKPEIINBAHUS;
* 3anMChIBATH T€HOTHUIIBI OPTAHU3MOB U BBIITMCHIBATh UX TAMETHIL;

* COCTaBJISTh CXEMbl MOHOTHOPUIHOTO CKPEIIUBAHUS;

* pelaTh reHeTUYECKHE 3aJa4l Ha MOHOTHUOPHUIHOE CKpEIIBaHHE;
* COCTaBJISITh CXEMbI AUTUOPUIHOTO CKPEIINBAHMUS;

* cocTaBJATh peuieTky [lennera;

* pelarb FreHeTUYEeCKUE 3aJ]a4u Ha JUTHOPUAHOE CKPELIMBAHUE;



* COCTaBJISITh CXEMBI CKPEIIIMBAHUS TTPH CIISTUICHHOM HACJIEI0BAHUH TIPU3HAKOB,

* pa3auyYaTh MOHATHUS KTCHOM», KTCHOTHUID», KTCHO(DOHI»;

* OMPEICIATH BUIABI B3aUMOJICHCTBHUS aJICIBbHBIX U HEAJICIBHBIX TCHOB;

* COCTaBJISITh CXEMbI CKpEIIIMBAHUS IPU HACIICOBAHUY TPU3HAKOB, CIICTICHHBIX C
II0JIOM;

* OIpPEACIIATH TOMOTAMETHBIN M FeTEPOTaMETHBIN ITOJT TI0 CXeMaM CKPEIIHBAHHS

Tema 8. 3akoHoMepHOCTH H3MeHUYMBOCTH (3 yaca)

MopaudukaniuoHHass W HaCHEJICTBEHHAs HW3MEHYMBOCTh. KoMOMHaTHBHAs
U3MEHUYMBOCTh. MyTallMOHHAsT W3MEHYMBOCTb. 3aKOH TOMOJIOTMYECKHX PSJI0B
HacieacTBeHHoM n3MeHunBocTu H. M. BaBunosa. HacneacTBeHHass N3MEHUYUBOCTD
yesoBeka. JleueHue U mpeaynpekIeHUe HEKOTOPBIX HACJICACTBEHHBIX OOJIC3HEH
YeJI0BEKa.

Jemoncmpavuu:

Cxewmpl, Tabmu1bl, pororpaduu u repdapHple MaTepUaIbl, HILUTFOCTPUPYIOIIHE:
MyTaIuu (pa3InyHbIe TOPOJIbl CO0AaK, YaCTUYHBIN aTbOMHN3M U HeoObIYHas (popMa
JIUCTHEB Yy KOMHATHBIX PACTEHUHN); MOIU(PUKAIIMOHHYIO H3MEHYUBOCTb.

IIpeaMeTHbIe pe3yabTaThbl 00y4eHH:

Vuawuecs oondrcnvl 3namo:

* OIpe/esieHUE U KIIaCCU(PUKALIUI0 U3BMEHYMBOCTH;

* KJaccU(UKaALUIO HACTIEACTBEHHON N3MEHYHBOCTH;

* IpUMEPHI MOAUPUKALIUAN.

Yuawuecs oonorcnvr ymems:

* pa3nu4aTh BUJBI U3MEHYUBOCTH;

* OILICHUBATh BO3MOXHBIE [TOCJIEICTBHSI BIMSIHUS MYyTareHOB HAOPTAHU3M.

Tema 9. I'eneTnka u cesiekuusi(24aca)

OnomMmaniHuBaHue Kak HayaJdbHBEIN dTan ceixeknun. Yuenue H. M. BaBuiosa o
LEHTPax NPOUCXOXKIAEHUS KYyJIbTYPHBIX pacTeHud. MeTroasl COBpEMEHHOU
ceJIeKIMu. Y cnexu ceieKuuu. ['eHHas v kiaeTouHas nHxeHepus. KiionupoBanue.

Hemoncmpayuu:

Cxembl, Tabnu1ibl, hoTorpaduu u repbapHbie MaTepuabl, WUTIOCTPUPYIOIIUE:
LIEHTPbI MHOTO0OpAa3us U MPOUCXOXKICHUS KYIbTYPHBIX PACTEHUN; HCKYCCTBEHHBIM
0TOOP; THOPUAN3ALINIO; UCCIICIOBAHUS B 00JIACTH OMOTEXHOJIOTHUH.

Jlabopamopnwie pabomoi:

1. CoctaBneHue MPOCTEHIIINX CXeM CKPEIIUBaHUS.

2. PellieHye reHETUUECKUX 3a1a4.

3. MoauduxanmoHHas U3MEHYMBOCTH (M3y4eHHE (PEHOTUIIOB MECTHBIX COPTOB
pacTeHul Ha TepOapHBIX 00pa3Iax).

IIpenmeTHble pe3yJbTaThl 00y4eHH;

Yuawuecs oonocnel 3nHamo:

* KJaccu(ukanuio MyTallMid U HACJIEICTBEHHbBIX 00JIE3HEN YelI0OBEKa;

* TPUHIUIBI 3I0POBOr0 00pa3a KU3HU;



METO/IbI JUArHOCTUKH, TPO(YUIAKTUKU U JICUCHHS HACIEeICTBEHHBIX OOJIE3HEH;
OIIpE/IETICHUE CEJIEKIUU KaK HAayKH U €€ TEOPETUUECKUE OCHOBBI (TEHETUKA);
METO/IBbI CENEKINN;

LEHTPbI TPOUCXO0KIECHUS KyIbTYPHBIX PACTCHUI;

OIpEEIICHHUE U 33]1a4l OMOTEXHOJIOTUH;

METO/Ibl OMOTEXHOJIOTHH;

THYECKHE aCTIEKThl OMOTEXHOJIOTHYECKUX pa3paboToK

anmuec;z O00IHCHbL ymembv.

pasinyaTh HacJIeICTBEHHbBIE 00JIC3HU YEIIOBEKA,

OIICHMBaTh (AKTOPhl PHUCKA BO3HMKHOBCHHUS HACJICACTBCHHBIX OOJIC3HEH
YEeJI0BEKa;

OTJINYATh JIPYT OT JPyra METOJIbI CCIICKITUH;

pasiInyaTh MOHATHS IIOPOAY, «COPT», KIIITAMM;

OIICHHBATh 3THYCCKHE aCIIEKThI HEKOTOPBIX OMOTEXHOJIOTHYCCKUX pa3padOToK;
IIOHMMATh  HEOOXOAMMOCTh  OHMOTEXHOJIOTMYECKHX  HCCIEIOBAHUHA s
NMOBBIMICHUS  3(P(OEKTUBHOCTH  CEIBCKOXO3SHMCTBEHHOIO  IPOM3BOJICTBA U
CHIDKCHHS CEOECTOMMOCTH TPOIYKITUU

MeranpeaMeTHble pe3yJbTAThI 00yYeHUs:
Vuawuecs oonorcnvl ymems:

paboTaTh ¢ yUeOHUKOM, COCTABIISATh KOHCIEKT naparpada, cXeMbl U TaOIHIIbI;
pa3pabaTbiBaTh IUIAH-KOHCIIEKT TEMBbI, HCHOJB3YyS pa3Hble HCTOYHUKH
uH(popManuu;

TrOTOBUTbH YCTHBIE COOOUIEHUS, pepepaThl U MPE3EHTALUU Ha 33/IaHHYIO TEMY;
M0JIb30BAThCSl TOMCKOBBIMU cucTemMamu MHTepHeTa.

JINYHOCTHBIE pPe3yJIbTATHI 00yYeHUS:

[IposiBiEeHHE YyBCTBA POCCUICKOMN TPAXXAAHCKOM MACHTUYHOCTH, MATPUOTU3MA,
T00BU U yBaxkeHUs! K OTedecTBy, YyBCTBa FOPAOCTHU 3a cBOrO PonuHy;
OTBETCTBEHHOE OTHOILIEHHWE K YydeOe, TOTOBHOCTh M CIIOCOOHOCTH K
caMm000pa30BaHUIo;

dbopMHpoBaHUEe MOTHBAIIUM K OOYUYEHHIO W TMO3HAHHUIO, OCOBHAHHOMY BBIOOPY
Oynymieit mpodeccuu;

CHOCOOHOCTh CTPOUTH MHIMBUYaJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;
(bopMHpOBaHKE 1IEIOCTHOI'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS;
co0JII0/IeHrE TIPAaBUJII IOBEJICHUS B IPUPOJIE;

YMEHUE PEea30BbIBATh TEOPETUUECKUE MTO3HAHUS HA MPAKTUKE;

CIIOCOOHOCTH MPU3HABATH COOCTBEHHBIE OLIMOKU U UCIIPABIISTH UX;

yYMEHUE apryMEHTUPOBAHHO U OOOCHOBAHHO OTCTaNBaTh CBOIO TOUKY 3PEHUS;
KPUTUYHOE  OTHOIIEHWE K  COOCTBEHHBIM  TOCTYIIKaMm,  OCO3HaHHE
OTBETCTBEHHOCTH 32 UX PE3YJIbTATHI;

YBOXUTEIBHOE U JOOPOKETATEIBHOE OTHOIIEHUE K APYTUM JIIOISIM;

YMEHHUE CHyllaTh W CHbIIIATh JPYTUX, BECTH JIUCKYCCHUIO, OMNEPUPOBATH
dakTamu.



KanennapHo-tremaTuueckoe miaanuposanue 10 kiace

No Pa3zpen KOJI-BO AaTa NpoBeleHUus
Tema ypoka 4acoB IUIAH paxr

1. | Beeaenwue. buomorust kak KOMIUIEKC HayK O 1 03.09
KUBOU MIPUPOIE

2. | Heopranmdeckue BemecTBa KICTKH. 1 10.09
buononumepsl: yriaeBoabl U JIANBI

3. benku: crtpoerne u QyHKUMH. JIP Mol 1 17.09
«Kamanumuueckas axmueHocmo gbepmeHmoe 6
HCUBBLIX MKAHAX))

4. | HykienHOBBIE KUCTOTHI 1 24.09

5. AT® u apyrue opraHu4eCKUE COCIMHEHUS 1 01.10
B KJIETKE

6. Knetka — anemMeHTapHas euHUIIA KUBOTO 1 08.10

1. Hurormasma.  JIP  Ne2  «llnasmonus  u 1 15.10
0eniasmonus 6 KiemKax Koorceuybl 1yKa»

8. MeMOpaHHbIE OpTraHOUIbI 1 22.10

9. Anpo. [IpokapuoTel U 3yKapuoThl. JIP Ne3 1 29.10
«CmpoeHue pacmumenvbHou. HCUBOMHOU, 2PUOHOLL
u 6al<mepua/sz0L7 K1emoK noo MUKDPOCKONOM»

10. | OOmen BEILECTB. dorocuHTE3. 1 12.11
[IpeoOpazoBanre HHEPrUM CBETa B
SHEPTUIO XUMUYECKUX CBS3CH

11. | OGecnieyeHne KIETOK OHHEPTUEH 3a CUET 1 19.11
OKHCJICHUS OpPTaHWYECKUX BEIIeCTB 0e3
y4acTHs KUCIOPOia

12. | buonoruyeckoe OKHUCIEHHE MpPH YYACTUH 1 26.11
KHcIopoaa

13. |T'enernueckas uHbpopmalus, yaBoeHue |1 03.12




JTHK

14. | buocuHTe3 OeaKoB 1 10.12
15. | Perynsuusa paOoThl T€HOB Yy MPOKApPHUOT U 1 17.12
AYKapuoT
16. | Bupycsl 1 24.12
17. | I'eHHas 1 KJI€TOYHAS MHKEHEPUS 1 14.01
Pa3mHoxenue opranusmos (3uaca)
18. | becmomoe 1 OJI0BOE pa3MHOKEHUE 1 21.01
19. | JleneHwue kiaeTku. MuTO3 1 28.01
20. | Metio3. OO6pa3oBaHUE MOJTOBBIX KIETOK 1 04.02
21. | 3apojpbliieBoe pa3BUTHE OPTaHU3MOB 1 11.02
22. | [TocTomMOpHOHATBHOE Pa3BUTHE 1 18.02
23. | Pa3zButue B3poCiIoro opraHmu3mMa 1 25.02
24. | MonorubpuaHoe ckpermmuBanue. [1epBoiit u 1 04.03
BTOpPOM 3aKOHBI [.MeHens
25. | l'enotumn u dpenotun 1 11.03
26. | JuruOpuaHoe  ckpemmBaHue.  TpeTuit 1 18.03
3aKOH I''Meunnens. 1P «Pemenne
TCHETHYECKUX 3a7a9»
27. | CuerieHHoe HacCJICIOBAHUE T'€HOB. 1 01.04
B3aumonerictBrue reHoB
28. | OTHOIICHUS TeH-TIPU3HAK 1 08.04
29. | BzaumogeiictBue ¢eHOTUIIA U CpEeAbl MPH 1 15.04
(opMHpOBaHUY TPU3HAKA
30. | MoaudukanroHHas N3MEHYNUBOCTD. 1 22.04
KomOnHaTuBHast ©U3MEHYMBOCTh
31. | MyranuonHas U3MEHYHUBOCTh 1 29.04
32. | HacnencrBeHHas M3MEHYHMBOCTH 4YEJIOBEKA. 1 06.05
Jledenue u mpeaynpexacHue HEKOTOPhIX
HACJICICTBEHHBIX O0JIe3HEH YeloBeKa
33. | OmomamHuBaHue Kak HaydaJdbHBIM dTall 1 13.05
CEJICKIIUU
34. | Meroapl cenekiuu. Y Cnexu cenek 1 20.05
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