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[HOACHUTEJIbBHA A 3AITMCKA

[Ipemyiaraemas pabouas mporpamMma peaiausyeTcst IpH UCIOIb30BaHNN yueOHNKOB «buosorus. 10 kmace» u «buonorus. 11 kimace» nmox
penaknuei npodeccopa B. B. [laceunnka. [Iporpamma cocraBiieHa B COOTBETCTBHH ¢ TPEOOBAHUSMHU K pe3yIbTaTaM CPEIHETO o0Iero oopa3oBaHus,
yTBepKIeHHbIME DeiepaabHbIM rocy1apcTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM CPETHET0
o0mero oOpa3oBaHUsI.

[Tporpamma pa3paboTana ¢ yu€ToM aKTyaJbHBIX 33Jja4 00y4eHHs, BOCIUTAHUS U pa3BUTHs oOydatonuxcs. [IporpamMma yunuThIBaeT ycinoBHsl, HEOOXOAUMBIE
JUISL pa3BUTHS JJMYHOCTHBIX U TO3HABATENIbHBIX KAYECTB 00yUYarONINXCs.
[Iporpamma BkIIOYaeT 0053aTENbHYIO YacTh y4eOHOro Kypca, U3lioskeHHYI0 B «IIpuMepHoil ocCHOBHOI 00pa30BaTeIbHOM porpaMMe o OMOJIOTHH Ha
YpOBHE CpeqiHero oo1ero oopazoBaHus» U paccuuTaHa Ha 68 yacoB. B mporpamme coaepKuTcsi MpUMEpHbIN NepedeHb Tab0PaTOPHBIX U MPAKTHUYECKUX
paboT, HEe BCe M3 KOTOPBIX 00s3aTEIbHBI TSl BHIIOJTHEHUS. Y YUTEIb MOKET BHIOpATh U3 HUX T€, ISl IPOBEIECHUS KOTOPBIX €CTh COOTBETCTBYIOIINE YCIOBUS
B IIKOJIE.
Ha u3y4enue 6uonoruu Ha 6a30BOM ypoBHE OTBOAMTCS 68 yacoB, B ToM umcie 34 yaca B 10 kiacce u 34 yaca B 11 xnacce. CornacHo 1eHCTBYIOIIEMY
bazucnomy yuebHOMY TUTaHy, pabodast mporpaMma npeaycMarpuBaeT oOydeHue ouosoruu B oobeme 1 yac B Hepemto B 10 kimacce u 1 yac B Hegeno B 11
kiacce. C y4éToM KaHUKYJISPHOTO BPEMEHH U Mpa3THUYHBIX qHeH B 2021-2022 yyeOnom rogy nporpamma mo ouonoruu B 10 kinacce paccuntanHas Ha 1 4
(344.) Oyner peanim3oBaHa B TOJIHOM 00bEMe 3a 34 vaca, B 11 kiacce paccuntannas Ha 1 4 (344.) Oyzaet peanuzoBaHa B MOJHOM 00bEME 3a 34 yaca.

OcBoeHme MporpamMMBbI 10 OUOJIOTHH 00ECTICUNBACT OBJIAJICHUE OCHOBAMH y4eOHO-HUCCIIEA0BATENLCKOM NeSITeTbHOCTH, HAYYHBIMUA METOaMHU
peICHUS PA3JIMIHBIX TCOPCTUUCCKUX U MMPAKTUYCCKUX 3aaa4.
N3yuenune 6uosornu Ha 6a30BOM YpPOBHE OPUEHTHPOBAHO HA 0OecTieueHne 0011e00pa3oBaTeIbHON M OOIIEKYIBTYPHOM MOATOTOBKH BBIITYCKHUKOB.
Ha 6a3zoBoM ypoBHe u3yuenue npeamera «buonorusy», B yacti GopMUpOBaHUS Y 00YHAIOIUXCS HAYYHOTO MUPOBO33PEHHSI, OCBOCHHUS OOIIEHAYYHBIX
METO/IOB, OCBOCHUSI IIPAKTUIECKOTO MPUMEHEHHS HayYHBIX 3HAHWH, OCHOBAHO Ha MEXKIIPEIMETHBIX CBS3SAX C IIPEIMETaMH 00JIacTel €CTeCTBEHHBIX,
MAaTCMAaTUYCCKUX U TYMAHUTAPHBIX HAYK.

Pabouvas mporpamMma o OMOJIOTHUN BKIIOYAET CIIETYIONIUE pa3aebl:

1. [losicHuTENBHAS 3anIUCKA.

2. O0mmas XxapakTepUCTHKA yueOHOTO TIPeIMETa ¢ ONpeIeSICHUEM 1IeJieH U 3a71a4 ero U3y4ICHHUS.
3. Mecto Kypca OMoIoruy B yueOHOM IIJIaHe.

4. Pe3ynbTaThl OCBOEHUS Kypca OMOJIOTUN — JTUYHOCTHBIE, PEAMETHBIE U METarpeIMETHBIE.
5. Conepxanue Kypca OMOIOTHH.

6. [lnanupyemsble pe3ynbTaThl U3y4eHHs Kypca OUOIOTHH.

7. KanennapHo-TeMaTHUECKOE MJIAHUPOBAHHUE.

OBIIAA XAPAKTEPUCTHUKA YUEBHOI'O ITPEAMETA



B cucreme ecrecTBeHHO-Hay4YHOTO 00pa30BaHUs OMONOTHS KaK Y4eOHBIN MpeIMeT 3aHMMaeT BaKHOE MECTO B (DOPMUPOBAHUH: HAyYHON KapTHUHBI
MUpa; PYHKIIHOHAIBHON rPaMOTHOCTH, HEOOXOIMMOM JIs TOBCETHEBHOM JKU3HH; HABBIKOB 3/I0POBOT0 U O€30MacCHOI0 AJI YeJIOBEKa M OKPY’KaIoIel cpeibl
o0pa3a )KM3HH; IKOJIOTUIECKOTO CO3HAHUS; IIEHHOCTHOTO OTHOIIEHHS K )KMBOW IIPUPOJIE U YETOBEKY; COOCTBEHHOW MO3UIIMHU 10 OTHOIICHUIO K
OuosIornuecKkoi HHPpOPMAaIIUH, TTOTYIaeMOU M3 Pa3HbIX HCTOYHUKOB. M3yueHne OMOIOTHH CO3/1aeT yCIOBUs 711 GOPMHUPOBAHUS y 00yUaIOIIUXCS
WHTEJJIEKTYaTbHBIX, TPAXKIAHCKUX, KOMMYHUKAITMOHHBIX U WH()OPMAIIMOHHBIX KOMITETESHITUH.

N3ydenue kypca «buosorusy» B crapiiei mKojie HalpaBJI€HHO Ha PEIICHUE CIEAYIONIUX 3a1aY4:
1) bopMupoBaHHEe CUCTEMBI OMOJIOTUYECKIX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHOW KapTUHBI MUPA,
2) pa3BUTHE JIMYHOCTU O0YYAIOUINXCS, UX HHTEIIEKTyalIbHOE U HPAaBCTBEHHOE COBEPIICHCTBOBAHKE, (POPMUPOBAHNE Y HUX TYMAHUCTUYECKUX OTHOLLIECHUH U
HKOJIOTHYECKH 1IeTIECO00Pa3HOT0 MOBEACHUS B OBITY U TPYIOBOM EATEIBHOCTH;
3) BbIpaOOTKY MOHUMAHHUS OOIIECTBEHHOW MOTPEOHOCTH B PA3BUTUH OMOJIOTHH, a TakKe (HOPMUPOBAHUE OTHOIICHHUS K OMOJIOTHH KaK BO3MOXKHOM
obnactu Oyayiiei IpakTHYeCKOH IeITeTbHOCTH.

Leaun 6uonoruueckoro oOpazoBaHus B cTaplie mikose GopMyIupyIOTCs Ha HECKOJIBKUX YPOBHSX: II100aIbHOM, METAIIPeIMETHOM, TUYHOCTHOM
U TIPEIMETHOM, Ha YPOBHE TPpeOOBAaHMIA K pe3ylIbTaTaM OCBOSHUS COJIEPKAHUS TPEIMETHBIX MPOTPaAMM.

['moGanpHbIe eI GMOJOTHYECKOr0 00pa30BaHus ABISIOTCS OOUIMMHU JUIsl OCHOBHOM M CTapIlIel IIKOJIbI U OMPEIENIOTCS COLMaTbHBIMU TPEOOBAaHUSMU,
B TOM YHCJI€ U3MEHEHHEM COLMAThHON CUTYaIlUU Pa3BUTHS — POCTOM MH(POPMAIIMOHHBIX NIEPETPY30K, U3MEHEHHUEM XapaKTepa U Cioco00B OOIICHHS
Y COIMAIBHBIX B3aMMOJICUCTBHH (00BEMBI U CITOCOOBI TOJTydeHHsI HHGOPMAIIMH MTOPOKIAIOT PsAJT OCOOEHHOCTEH Pa3BUTHS COBPEMEHHBIX MOJIPOCTKOR).
Haubonee npoiyKTUBHBIMHY JIJIsl PEIICHUS 33/1a4 PAa3BUTHSI MOAPOCTKA SIBISIFOTCSI COITMOMOPAIbHAS M HHTEIUICKTYaIbHASI B3POCIOCTb.

[TomuMo 3TOTO, TIIOOANTBHBIC LIETH (HOPMYTUPYIOTCS C YYETOM PacCMOTPEHUST OMOJIOTHYECKOTO 00pa30BaHUs KaK KOMITIOHEHTa CHCTEMBI 00pa30BaHUsI B

I[EJIOM, TIOATOMY OHU SIBIISIFOTCSL Hanbosiee 00IUMU U COITUAIBHO 3HAYHMBIMHU.

C yuéToM BbIIIEHa3BaHHBIX TOIX0/0B INOOATEHBIMU LEISIMH OMOJIIOTUYECKOTO
00pa3oBaHUs ABJISIOTCS:
— conuaau3zanus oOyJaromuxcs Kak BXOKJICHHE B MUP KYJIbTYPhl U COLIMATILHBIX OTHOILIEHUH, 00eCcTIeYnBaIOIIee BKIIOYEHHE YUalIuXCcs B Ty WIH HHYIO
rpynmny 00 OOIIHOCTh — HOCUTENS €€ HOPM, LIEHHOCTEH, OpUEHTAIIHIA, OCBAMBAEMBIX B IPOIIECCE 3HAKOMCTBA C MHUPOM >KUBOUM TIPUPO/IBI;
— npuolIeHne K MO3HABATENbHOM KyJIbType KaKk CUCTEME IMO3HABATEIbHBIX (Hay4HbIX) IIEHHOCTEH, HAKOIJICHHBIX 00111eCTBOM B chepe
OMOJIOTUYECKON HAYKH.
[TomuMo 3TOTO, GHOIOTHYECKOE 00pa30BaHNE HA CTAPIICH CTYNEHU TPU3BAHO 00CCTICUNTD:
— OPHEHTAIUIO B CHCTEME dTHYECKUX HOPM H LIEHHOCTEH OTHOCUTEIILHO METO/IOB, PE3Y/IHTATOB U JIOCTHKEHUN COBPEMEHHOM OMOIOTHYECKON HAYKU;
— pa3BUTHE [T03HABATENIbHBIX KAUECTB JINYHOCTH, B TOM YHCJIE TTO3HABATEIbHBIX HHTEPECOB K H3YUEHUIO OOLIMX OMOJOTHYECKHX 3aKOHOMEPHOCTEH 1
caMoMy IpOIlecCy HayYHOTrO TIO3HAHUS;
— OBJIajleHHe Y4eOHO-TT03HABATEIbHBIMU U [ICHHOCTHO-CMBICIIOBBIMU KOMIIETEHTHOCTSIMH JUTsl JOPMHUPOBAHUS TIO3HABATENIBHOM U
HPABCTBEHHOMW KYIIbTYpPbI, HAYYHOTO MHUPOBO33PEHUS, a TAK)KE METOJJOJIOTHEH OMOIOTHUECKOT0 IKCIIEPUMEHTA U SJIEMEHTAPHBIMHU METOIaMU OMOJIOTHYECKHUX
HCCIICIOBAaHUII;
— (opMHEpOBaHHE YKOJIOTHUECKOTO CO3ZHAHUS, IEHHOCTHOTO OTHOIIEHUS K )KHBOW MIPUPOJIC U YETIOBEKY.

MECTO KYPCA BHNOJIOI'MU B YYEGHOM ITJIAHE



KonnuecTBo yacoB, 0TBOIMMOE Ha W3y4e€HUE OHMOJIOTHH B CTapIleH IIKOJIe, 3aBUCUT OT y4eOHOTo TIaHa YTBEPKAESHHOT0 00pa30BaTeIbHOM

opranm3anueil. Jlannas paboyas nporpamMma paccuMuTaHa Ha MPOBeeHNE | Yaca KIIACCHBIX 3aHATHH B HEJIENIO IPU U3YYEHHUH IPeIMeTa B TEUEHHUE ABYX JIET
(10 u 11 xmaccsr). O6miee yuciio y4eOHbBIX 4acoB 3a 2 roaa odydenus cocrapisieT 70 4, u3 Hux 35 4 (1 u B Henemo) B 10 kimacce, 35 4 (1 4 B Henemo) B 11
KJ1acce.

Kypcy 6uosnorum Ha cTyneHu cpeiHero oo1ero oopa3oBanus NpeaIIecTBYeT Kypce OHMOIOruy, BKIIOYAIOIINNA 2JIEMEHTapHbIE CBEICHUS 00

OCHOBHBIX OHOJIOTHYECKHX 00bekTax. ComepxaHue Kypca OMOJIOTMH B OCHOBHOM IITKOJIE, CITY’)KHT OCHOBOM /TS U3yUYEHHUS OOIINX OMOJIOTUYECKHIX
3aKOHOMEPHOCTEH, TEOpUH, 3aKOHOB, THIIOTE3 B CTapIIeH MIKOJIe, Te 0c000e 3HaUeHUE TPHOOPETAIOT

MHPOBO33PEHYECKUE, TEOPETHUECCKUE TIOHSTHSL.

Taxum oOpa3oM, copeprkaHue Kypca OMOJIOTHN B CTapIIeH 1IKoie, 6ojee MOTHO PacKpbIBAET 00IIHe OMOIOrHYeCKHe 3aKOHOMEPHOCTH, TPOSIBIISIOLTHECS
Ha Pa3HBIX YPOBHSAX OPraHU3AINU KUBON MPHPO/IBL.

PE3VJIbTATBI OCBOEHMA KYPCA BMOJIOI'MA

JesTensHOCTh 00pa30BaTEILHOTO YUPEKIACHHS 00IIero 00pa3oBaHus B 00y4eHHUN OMOJIOTUH B cpeHel (TI0JTHOM) MIKoJIe JO/hKHA OBITh HalpaBjcHa Ha
JOCTHKEHUE 00YUYaIOIMMUCS CIEAYIOIUX JIMYHOCTHBIX Pe3y/abTaToB!

1) peanu3anuu 3TUYECKUX YCTAHOBOK MO OTHOILIEHUIO K OMOJIOTUYECKUM OTKPBITUSM, UCCIIEJOBAHUSIM U UX pE3yJIbTaTaMm;

2) mpu3HaHUS BHICOKOM LIEHHOCTH JKU3HU BO BCEX €€ MPOSBICHUSAX, 3J0POBbS CBOETO U JIPYTUX JIIOJICH, pealn3allii YCTAaHOBOK 3/10pOBOT0 00pa3a XKHU3HH;
3) chopMUPOBAHHOCTH MMO3HABATEIHHBIX MOTUBOB, HAIIPaBJICHHBIX HA MOJy4YE€HUE HOBOTO 3HAHUS B 001aCTU OMOJIOTUU B CBSI3U C

Oynyiieit mpodecCHoHaATBHON AeSTEIbHOCTHIO HITM OBITOBBIMU IIPOOJIEMaMU, CBSI3aHHBIMH C COXPAHEHHUEM COOCTBEHHOTO 3/I0POBbsI M SKOJIOTHUECKOMN
0€30MacHOCTH.

MeTanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHHS BBITYCKHUKAMHU CTapIIeH HIKOJIBI 6a30BOT0 Kypca OMOJIOTHH SIBIISIOTCS:

1) oBrazieHNe COCTABIIAIOMIUMHU UCCIIEIOBATENLCKON U MPOEKTHON AESITENbHOCTH, BKIIIOUasi yMEHUS BUJETh MPOOIEMy, CTABUThH BOIIPOCHI,

BBIJIBUTATh TUIIOTE3bI, JaBaTh OMPEICICHUS MOHATHAIM, KJIacCU(UIIMPOBATh, HAOIIOaTh, IPOBOUTH SKCIIEPUMEHTHI, IeJIaTh BHIBOIBI M 3aKITIOYCHHSI,
CTPYKTYpUPOBaTh MaTepHal, OObICHITH, TOKa3bIBaTh, 3alllUIIATh CBOU HJIEH;

2) ymenust paboTath C pa3HbIMU HCTOUHUKAMH OMOJIOrHYecKoi MHPOPMAIIUU: HAXOJUTh OMOJIOTHYECKYI0 HH(POPMAIUIO B Pa3IHYHBIX HCTOYHHKAX
(TexcTe yueOHUKA, HAYIHO-TIONMYJIAPHOM JIUTepaType, OMOJOTUUECKUX CIOBAPSIX U CIIPABOYHUKAX ), aHATM3UPOBATH U OIIEHUBATh HH(POPMAIIHIO,
npeoOpa3oBbIBaTh HHPOPMALIKIO U3 OHOU (POPMBI B IPYTYIO;

3) ciocoOHOCTH BBIOMPATH 1EJIEBBIE M CMBICIIOBbIE YCTAHOBKH B CBOUX JIEUCTBHUSAX UM MOCTYIKAX MO OTHOIICHUIO K KUBOM MPUPOJIE, CBOEMY 3/10POBBIO U
3I0POBBIO OKPYKAIOIIUX;

4) yMeHHs aJIeKBaTHO MCIOJIb30BaTh peYeBble CPENICTBA AJIsl AUCKYCCUU U apTyMEHTAIlMU CBOEH MO3UIMH, CPAaBHUBATh Pa3HbIE TOUKU

3peHHsl, apryMEHTHPOBAThH CBOIO TOUYKY 3pEHHsI, OTCTAHUBATh CBOIO MO3HUIIHIO.

IIpenmMeTHBIMHU pe3yJIbTATAMH OCBOCHHUSI BHIITYCKHUKAaMU CTapIIel MIKOJIbI Kypca Onosiornu 6a30Boro ypoBHs SIBJISIIOTCS:

B noznasamenwvnoii (unmennekmyanonoi) cghepe:

1) xapakTepuCTHKA COACPIKAHUS OMOJOTHIECKUX TEOpUH (KJIETOUHAs, SBOIOIIMOHHAs Teopust JlapBuHa); yuenust BepHaackoro o 6uocdepe;

3aKOHOB MeH €151, 3aKOHOMEPHOCTEH N3MEHUYMBOCTH; BKJI/1a BBLIAIONINXCS YUEHBIX B pa3BUTHE OMOJIOTHUECKON HAYKH;

2) BblI€TICHHE CYIIECTBEHHBIX TPU3HAKOB OMOIOTMUECKUX O0BEKTOB (KJIETOK: paCTUTENIbHBIX U )KUBOTHBIX, TOSACPHBIX U SIIEPHBIX, TOJIOBBIX U
COMAaTHYECKUX; OPTaHU3MOB: OHOKJIETOUYHBIX 1 MHOTOKJICTOYHBIX; BUIOB, 3KOCHCTEM, Onochepsl) u mporeccoB (0OMEH BELIECTB, pa3MHOKEHHE, JIeTICHUE



KJIETKH, OIJIOJJOTBOPEHHE, ACHCTBUE NCKYCCTBEHHOTO U €CTECTBEHHOI'O 0TOOPOB, POpMUpPOBAaHUE MPUCIIOCOOIEHHOCTH, 00pa3oBaHKe BUI0B, KPYTOBOPOT
BEIIIECTB U MPEBpAILECHUS

SHEPTHH B DKOCUCTEMaX u Ouocdepe);

3) oObscHeHHE POy OMOJIOTUH B (POPMUPOBAHUH HAYYHOT'O MUPOBO33PEHUS; BKJIaJa OMOJIOrMYECKUX T€OpU B JOPMHUPOBAHUE COBPEMEHHOM €CTECTBEHHO-
HAy4YHOU KapTUHBI MUpPA; OTPULIATEIHLHOTO BIUSHUS aJIKOTOJIsl, HUIKOTHHA, HAPKOTUYECKHUX BEIIECTB HAa Pa3BUTHUE UEIOBEKA; BIMSAHUS MyTareHOB

Ha OpPraHMu3M YeJIOBeKa, HIKOJIOTHUECKUX (DaKTOPOB HAa OPraHU3MBbI; IPUYHH HBOJIOINH, U3MEHIEMOCTH BUAOB, HAPYIICHUH pa3BUTHUS

OpraHU3MOB, HACJIE/ICTBEHHBIX 3a00JIeBaHUM, MyTalllil, yCTOHYMBOCTU U CMEHBI 3KOCHUCTEM;

4) npuBeJeHNE 10KA3aTENIbCTB (ApryMEHTAIIM) €AMHCTBA KUBOW U HEXXHUBOM MPUPOJIBI, POACTBA )KUBBIX OPTaHU3MOB; B3aMOCBSI3€H OpraHM3MOB

U OKpY’Karolllel cpe/bl; HE0OXO0AUMOCTH COXpaHEHHUSI MHOI000pasus BUJIOB;

5) ymMeHHe noab30BaThCsi OMOIOTNYECKO TEPMUHOJIOTHEH U CUMBOJIMKOM;

6) pelieHue 3IeMEHTapHBIX OMOIOTMUECKUX 3a/ay; COCTABICHHE 3JIEMEHTAPHBIX CXEM CKPEIIMBAHUS U CXEM MEPEHOCa BEIIECTB U AHEPTHH B IKOCUCTEMAaX
(ueru mUTaHMS);

7) onucanue ocodelt BUI0B 110 MOP(HOIOTHIECKOMY KPUTEPHUIO;

8) BBISBIIEHUE U3MEHYMBOCTH, IPUCIIOCOOICHUN OPTaHU3MOB K cpeJie 0OMTaHUsl, NICTOYHUKOB MYTareHOB B OKPY>KalowleH cpee

(KOCBEHHO), aHTPOIMOT€HHBIX U3MEHEHUI B 3KOCHCTEMaX CBOEH MECTHOCTH; U3MEHEHHM B SKOCHCTEMAaX Ha OMOJIOTMYECKUX MOJCIISX;

9) cpaBHEeHHE OMONIOTUYECKUX 00BEKTOB (XMMUYECKHI COCTaB TeJ KUBOW U HEXKUBOW MPUPOIBI, 3aPOJIBIII YEJIOBEKA U APYTUX MIICKOIMHUTAIOIHX,
MIPUPOTHBIC SKOCUCTEMBI U arpO’IKOCHUCTEMBI CBOCH MECTHOCTH ), TPOIIECCOB (€CTECTBEHHBINM W MCKYCCTBEHHBIM OTOOPHI, ITOJIOBOE U OECIIONI0E pa3MHOKCHHS)
¥ GOpPMYJIMPOBKA BBIBOJIOB HA OCHOBE CPAaBHEHHS.

B yennocmmuo-opuenmayuonnoi cghepe:

1) aHanM3 1 OLIEHKA PA3JIUYHBIX TUIIOTE3 CYIIHOCTH KHU3HH, IPOMCXOXKACHUE YEIOBEKA U BOZHUKHOBEHHUE JKU3HU, IT00AJIBHBIX HKOJIOTHUECKUX MPOodiIeM

U TIyTeH UX PEIICHMS, TOCTAEACTBUN COOCTBEHHOM IEATEILHOCTH B OKPYXKAIOIIEH cpejie; Onoaornueckor nH(popMaIyu, mojryqyaeMon U3 pa3HbIX
UCTOYHUKOB,;

2) olleHKa 3TUYECKUX aCMEKTOB HEKOTOPBIX HCCIeI0BaHUM B 001aCTH OMOTEXHOIOTHH (KJIOHUPOBaHKE, HCKYCCTBEHHOE OILI0I0TBOPEHUE,

HalpaBJICHHOE U3MEHEHHUE T€HOMA).

B cipepe mpyooeoii oeamenvnocmu: oBiazieHne yMEHUSIMU U HaBbIKaMH MIOCTAHOBKHU OMOJIOTMYECKUX SKCIIEPUMEHTOB U 00BSCHEHUS UX PE3YIbTaTOB.

B cepepe guzuueckoii deamenvnocmu: 060CHOBaHNE U COOIOACHNE MEP NPO(YUIAKTUKH BUPYCHBIX 3a00JI€BaHMIA, BPEJHBIX TPUBBIUEK

(kypeHue, ynotpeOeHIe aJIkoroJisi, HAPKOMAaHMs ); PAaBHJI TTOBEJICHUS B OKPYKAIOIICH cpeie.

COHEPXAHUE KYPCA BHUOJIOI' A
buosiorusi Kak KOMILIEKC HAYK O )KMBOM NpUpoae
buonorus kak KOMIUIEKCHasI HayKa, METObl HAyYHOT'0 MO3HAHUs, UCOJb3yeMble B Ouonoruu. CospemenHule HanpasieHus 6 buonozuu. Pois 6MOI0THH B
(bopMHpOBaHNN COBPEMEHHON HAYYHOM KapTHHBI MUPA, IPAKTUYECKOE 3HAYCHUE OMOJIOTMYECKUX 3HAHUN. bronornyeckre cUCTeMbI Kak MpeIMeT H3ydeHHs
Ounooruu.
CTpykTypHbIe H (YHKIMOHAJbHbIE OCHOBBI JKM3HU
MonexkynspHble OCHOBHI kU3HH. Heopranuueckue BeniecTa, ux 3HaueHue. Opranndeckue BeniecTna (yriaeBo/ibl, JUMUAbI, O€lIKU, HYKJICHHOBbBIE
kucinoTsl, AT®) u ux 3HaueHue. buononumepsl. /Jpyeue opeanuueckue sewpecmsa kiemxu. Hanomexunonozuu 6 buonozuu.
[{uTosorusi, MeTo bl IUTONIOTHUU. POJIb KJIE€TOYHOM TEOPHH B CTAHOBJICHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUpa. KieTku npokapuot
U 3ykapruoT. OCHOBHBIE YAaCTH U OPTaHOUBI KIETKU, UX (PYHKINH.



Bupycsl — HekneTouHas (popma KU3HU, MEPbI IPO(YUIAKTUKN BUPYCHBIX 3a00J1€BaHUH.

KuznenesrenbHocts kiaeTku. [Inactuueckuit oomen. @orocunres, xemocuHTe3. buocunres 6enka. DHepreTuueckuii oOMeH. XpaHeHue, rnepegayda

U peajin3alus HacleCTBeHHON nHpopMmanuu B kietke. ['eHerndyeckuii koa. I'en, renom. I'enomuxa. Bausnue napkozennvix eeujecme na npoyeccol 8
KJiemxe.

Krnerounsiii nuki: uaTepdasza u aenenne. MuTos3 u Menos, nux 3nadeHue.CoMaTHYECKHUE U MOJIOBBIC KIIETKH.

Opranusm

Opranusm — eauHOoE LIENOE.

KuznenestenbHOCTh Opranu3Ma. Perynsanus GyHKIMA opraHu3mMa, ToMeocTas.

Pa3mHO)eHue opranuzMoB (Oecronioe u mosioBoe). Cnocodwvl pasmuodicerus y pacmenuti u scugomusix. THAUBUIyaIbHOE PA3BUTHE OpraHU3Ma
(onTorenes). [IpuunHbl HapylIeHUHN pa3BUTHS. PenpoiyKTHBHOE 3/10pOBbE YeNIOBEKa; MOCIEACTBHSI BIUSIHUS aJIKOT0JIsl, HUKOTHHA, HAPKOTUYECKUX BEILIECTB
Ha SMOPHOHATHHOE PA3BUTHUE UeIOBeKa. JKusHeHHble YUuKIbl pA3HbIX 2PYNN OP2AHUZMOS.

['eneTnka, MeTO/IBI TEHETUKHU. [ eHETHUECKash TEPMUHOJIOTHSI U CHMBOJIMKA. 3aKOHBI HacieAcTBeHHOCTH [. Menaensa. XpomMocoMHas

Teopus HaciencTBeHHOCTU. Onpezenenue noja. CHenjaeHHoe ¢ M0JI0M Hacle0BaHue.

['eneruka yenoseka. HacnencrBeHHble 3a00€BaHuUs YETIOBEKA U UX MPEayNpexIeHne. ITUUECKHE aClIeKThl B 00JIaCTH MEIULIMHCKON TeHETUKU.
I'enotun u cpena. Henacnencreennas n3aMeHunBocTh. HacneacTBenHas u3MeHUMBOCTh. MyTanuu. MyTareHsl, X BIUSHUE Ha 3JJOPOBbE YEIOBEKA.
JomecTtukanus u cenekuus. MeToisl cenekuu. bruorexHosorus, e€ HanpaBieHus U MepCHeKTUBbI pa3Butus. buobezonacrnocme.

Teopus 3BoTIOLUHA

Pa3BuTHE 3BOTIOIMOHHBIX HIEH, 3BOMOLMOHHAs Teopust Y. [JapBuna. CuHTeTHUYECKas! TEOPHs SBOMOIMU. CBUIETEIHCTBA SBOJIOIUHU KUBOM
npupoasl. MUKpO3BOMIONKS U Makpol3Boitouus. Bua, ero kpurepuu. [lonynsauus — 3jieMeHTapHas €IMHULIA SBOTIOUUU. [[BUKYILIME CUITBI SBOJIIOLNH, UX
BIIMSHUE Ha reHo(oHa nmonyssaiuu. HampaBieHus 3BOIONHH.

MHuoroo0pa3ue opraHu3MoB Kak pe3ysbTar 3BoJMonud. [IpHHIUIIEI KiTaccu(UKAIK, CUCTEMATHKA.

PasputHe xu3nmu Ha 3emiie

I'unoTtessl mpoucxoxaeHus Ku3Hu Ha 3emie. OCHOBHBIE TaIbl 3BOJIOLMHY OPTAaHUYECKOTO MUPA HA 3eMIIe.

CoBpeMeHHbIE MPECTABICHUS O IPOUCXOKICHUH YEJIOBEKa. DBOJIOIMS YeJoBeKa (aHTpororenes). JBmxyiue cuiibl antpornorenesa. Pacel uenoseka,
WX TIPOUCXOKJICHUE U €UHCTBO.

Opra"nusmbl 1 OKpY:Kal0LIas cpeaa

[IpucnocobneHnss OpraHu3MoB K JEHCTBUIO IKOJIOTUYECKUX (PAKTOPOB.

buoreonienos. Okocucrema. PasnooOpa3ue skocructeM. B3auMooTHOIIIEHUS TOMYJISANMN pa3HBIX BUIOB B dKocHucTeMe. KpyroBopoT BeIecTB U MOTOK
SHEPTUU B IKOCHCTEME. Y CTOMYMBOCTh U AMHAMUKA 3KocucteM. [locnencTBust BIusiHUS IEATEIbHOCTH YellOBEKa Ha d3KocucTeMbl. CoxpaHeHue
Omopa3zHOOOpa3us KaKk OCHOBA YCTOMYMBOCTH SKOCHCTEMBI.

CrpykTypa 6uochepsl. 3aKkOHOMEPHOCTH CYIIECTBOBAaHUS Onochepsl.

Kpyzosopomwi eewyecmes 6 buocgepe.

I'moGanbHbIe aHTpOTIOTeHHBIE U3MEeHEHUs B Ouocepe. IIpodieMbl ycTOIHUNBOTO pa3BUTHSL.

Ilepcnexmuswi pazeumusi OUOI02UYECKUX HAVK.

IIpumepHBbIii epedyeHb J1a00PATOPHBIX H IPAKTHYECKHUX PA00T (HA BHIOOpYUYMTEJIsI):



O 0 1N DN B W —

. Ucnonb30BaHue pa3nuyHbIX METOJIOB MPU U3y4YEHUU OUOIOTMUECKUX 0OBEKTOB.

. TexHuka MUKpOCKOIIUPOBAHMSL.

. I3yueHune KJIETOK pacTEHU U KUBOTHBIX 1O MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE.
. IlpuroToBnenue, paccMaTpuBaHue U ONMCAHUE MUKPOIIPENAPATOB KJIETOK PacTEHUH.

. CpaBHEHHUE CTPOCHUS KJIETOK PACTEHUM, )KUBOTHBIX, TPUOOB M OAKTEPHIA.

. I3y4yeHne nBUKEHMS IUTOILIA3MBI.

. I3yueHne nna3mMonu3a U Jenina3Moian3a B KIeTKaxX KOXKHIIbI JTyKa.

. N3yuenne (hepMEHTATUBHOTO paCIIEIUICHUS MIEPOKCUAA BOJIOPOIA B PACTUTENBHBIX M dKUBOTHBIX KJIETKaX.

. ObHapy:xeHue OeNKOB, YIIeBOIO0B, JTUMUA0B C TOMOIIbIO KAYECTBEHHBIX PEaKIUil.

. Beienenune JIHK.

. I3yuenune kaTauTHUECKOW aKTUBHOCTH ()ePMEHTOB (HA MPUMEpE aMuIa3bl WIIM KaTalasbl).
. HaGnronenue MuTo3a B KJIeTKaX KOHUMKA KOPEIIKA JTyKa Ha TOTOBBIX MUKPOIIpenaparax.

. I3yueHne XpoMOCOM Ha TOTOBBIX MUKpOIIpEnaparax.

. I3yueHune craguil Melo3a Ha TOTOBBIX MUKpPOIIpEnapaTax.

. I3yueHune cTpoeHMs MOJIOBBIX KJIIETOK Ha TOTOBBIX MUKPOIpPENapaTax.

. Pemienue aneMeHTapHBIX 3a/1a4 1O MOJIEKYJISIPHOIM OHMOJIOTHH.

. BoIsiBIIEHME IPHU3HAKOB CXO/CTBA 3aPO/IBIIIEH YEI0BEKA U APYTMX MO3BOHOYHBIX KUBOTHBIX KaK JOKAa3aTeIbCTBO UX POACTBA.
. CocTaBiieHHE IEMEHTAPHBIX CXEM CKPELMBaHU.

. Pemienne renernyeckux 3azuad.

. N3yuenue pe3yapbTaToB MOHOTHOPUIHOTO M TUTUOPUAHOTO CKPEIIUBAHUS Y IPO30(UIIBI.

. CocTaBiieHHE U aHAIIN3 POAOCIOBHBIX YEJIOBEKA.

. I3yueHne n3MeHYMBOCTH, IOCTPOCHNUE BAPUALIMOHHOIO PsAJa U BapUALMOHHONW KPUBOM.

. Onmcanue GpeHoTumna.

. CpaBHEHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHIO.

. Onucanue npucnoco6JIeHHOCTH OpraHu3Ma 1 €€ OTHOCUTENILHOTO XapaKkTepa.

. BeIsiBIIeHME MpHUCIIOCOOICHH OPraHU3MOB K BIUSHHUIO PA3IMYHBIX SKOJIOTHYECKUX (PAKTOPOB.
. CpaBHEHHE aHATOMUYECKOT'O CTPOEHUS paCTEHUHN pa3HbIX MECT OOUTaHMUSL.

. Metoab! u3mepenus pakTopoB cpebl OOUTAHUS.

. I3y4yeHue 3KOJIOTHYECKUX aJanTalllii 4eT0BeKa.

. CocTaBiieHHE MUIIEBBIX LIETIEH.

. I3yueHne n onucanue 3KOCUCTEM CBOEH MECTHOCTH.

. MozennpoBaHue CTPYKTYp U IIPOLIECCOB, IPOUCXOAAIIMX B IKOCUCTEMAX.

. O11eHKa aHTPONOT€HHBIX U3MEHEHUH B MPUPOJIE.

[TNTAHUPYEMBIE PE3VIJIbTATBI U3YUEHUAKYPCA bUOJIOI'MU



B pe3yabrare uzydenusi yueOHOro npeamera «buoJsiorusp» Ha ypoBHe cpeHero (moJHoro) oomero o0pa3oBaHus BbINTYCKHUK HA 0a30BOM
YPOBHE HAYUYHTCS:

— pacKpbIBaTh Ha MPUMEpPaxX PoOJib OHOIOTHY B (POPMHUPOBAHUHU COBPEMEHHON HAYYHOW KAPTHHBI MUPA U B MPAKTHYECKOW JESITETPHOCTH JIFOIEH;
— TIOHMMATh U OIKCHIBATh B3aUMOCBSI3b MEXK/y €CTECTBEHHBIMH HayKaMu: OMOJIOTHEH, PU3UKOM, XMMHUEH; YyCTaHABINBATh B3aMOCBS3b
MIPUPOJHBIX SABICHUN;

— TIOHMMATh CMBICT, PAa37IUYaTh U ONMUCHIBATH CHCTEMHYIO CBSI3b MEX/IY OCHOBOIIOJIATAIOIUMHU OUOIIOTHYECKUMHU TTOHSATUSIMHU: KIIETKA, OPTaHU3M,
BHJI, DKOCUCTeMa, orocdepa;

— TPOBOJUTH IKCIIEPUMEHTHI 110 U3YYECHUIO0 OMOJIOTHYECKUX OOBEKTOB U SBJICHUI, OOBSICHATH PE3yIbTaThl SKCIICPUMEHTOB, aHATH3UPOBAThH

uX, OPMYITHPOBATH BHIBOJIBI;

— HUCIOIB30BaTh OCHOBHBIC METO/IbI HAYYHOTO MO3HAHUS B YI€OHBIX OMOIOTHUECKUX HCCIEAOBAHUSIX, IIPOBOIUTH IKCTIEPUMEHTHI O

U3YYEHHUIO OMOJIOTHYECKUX OOBEKTOB U SIBICHUH, OOBSICHATH PE3YJIbTaThl SKCIIEPUMEHTOB, aHATU3UPOBATh WX, (HOPMYIHPOBATH BHIBOIHI;

— (GOopMyIUpPOBaTh TUMOTE3bl HA OCHOBAHHH MPEATIOKEHHOW OMOOTHYecKol HH(OPMAIIUU U TIpeJiaraTh BAPUAHTHI TPOBEPKU THITOTES;

— CpaBHHMBATh OMOJIOTHYECKHE OOBEKTHI MY COOOH 10 3alaHHBIM KPUTEPHUSIM, JIEJIaTh BHIBOJIBI 1 YMO3AKJIFOUEHHS HA OCHOBE CPaBHEHUS;

— 00OCHOBBIBATh €IMHCTBO KUBOW M HEXKUBOU MPUPOIBI, B3AUMOCBSI3H OPraHU3MOB M OKPYKAIOIIEH cpeibl Ha OCHOBE OMOJIOTMUECKUX TEOPHIA;

— TPUBOJIUTH NIPUMEPHI BEIIECTB OCHOBHBIX TPYIII OPTaHUYECKUX COSAMHEHHH KIETKH (OCITKOB, )KHPOB, YIIIEBOIOB, HYKICHHOBBIX KHCIIOT);

— pacro3HaBaTh KIETKHU (MPOKAPHUOT M SYKAPUOT, PACTCHHUI U KUBOTHBIX ) TI0 OTMIMCAHUIO, HA CXEMAaTHIECKIX N300paXKEHHX; YCTaHABITUBATE CBSI3b
CTpOCHUsI ¥ PYHKITUH KOMIIOHEHTOB KJIETKH, 0OOCHOBBIBATh MHOT0O0Opa3ne KIETOK;

— OOBSCHATH MHOTOOOpa3e OpPraHU3MOB, IIPUMEHSSI IBOJTIOLNMOHHYIO TEOPHIO;

— OOBSCHATH MPUYMHBI HACTICICTBEHHBIX 3a00JICBaHUH;

— BBISIBJISITh U3MEHUMBOCTH Y OPTaHU3MOB; CPAaBHUBAThH HACIICJCTBEHHYIO U HEHACIIEACTBEHHYIO H3MEHUYHUBOCTb;

— BBIBJISITh MOp(OJIOTHYECKHUE, (PU3HOIOTHYECKHE, ITOBEACHYSCKHE aIalTAlliA OPTaHU3MOB K Cpelle OOMTaHUs U JCHCTBUIO SKOJOTHYECKUX (PaKTOPOB;
— COCTaBJISTh CXEMBI IIEPEHOCA BEIIECTB U YHEPTHH B IKOCHUCTEME (LIETTH TTUTAHHUS );

— MPUBOJUTH JJOKA3ATEIHCTBA HEOOXOIMMOCTH COXpPaHEHUs! OMOopa3HO00pa3us sl yCTOMYUBOTO Pa3BUTHS U OXPaHbl OKPYIKAIOIIEH CPE/IbI;

— OIICHUBATh JJOCTOBEPHOCTH OMOJIOTMUECKOI HH(POpMAIIHH, TTOTyYEHHOW U3 Pa3HBIX HCTOYHUKOB;

— MPEJICTABIATH OMOJIOTUYECKYIO HH(OPMAIUIO B BHJIE TEKCTa, TAOIUIIBI, rpaduKa, AUarpaMMbl B JIeJIaTh BEIBOIBI HA OCHOBAHHUH
MPEJICTABICHHBIX JTaHHBIX;

— OIIEHUBATh POJIb JOCTHIKECHHUI TCHETHUKH, CEICKIINY, ONOTEXHOJIIOTUH B MMPAKTHYECKON ACATEIHPHOCTH Y€JI0BEKa;

— OOBSICHSITH HETATUBHOE BIUSHUE BEIIECTB (AJIKOTOJISl, HIKOTHHA, HAPKOTUYECKUX BEIIECTB) HA 3aPOJIBIIICBOC PA3BUTHE YETIOBEKA.

BbInycKHUK Ha 6a30BOM YPOBHE MOJIYYHT BO3MOKHOCTb HAYUUTHCS:

— oasambv HayuHOe 00bACHEeHUe ODUONOSULeCKUM (haKkmam, npoyeccam, s81eHUAM, 3aKOHOMEPHOCHIAM, UCNOAb3Y5 Ouos0cUdecKue meopuu
(K1emoumnyio, 360JIOYUOHHYI0), YueHue 0 buocpepe, 3aKoHbl HACIEOCMEEHHOCMU, 3AKOHOMEPHOCMU USMEHYUBOCHIU,

— Xapakxmepu3oeams co8peMeHHble HaNPasieHus 8 pa3eumuu OUOI02UU,; ONUCLIBATb UX B03MONHCHOE UCNOIb308AHUE 8 NPAKMUYECKOU OesimelbHOCMUL,
— cpasHusamv cnocoowl Oelenusi Kiemku (Mumo3 u metios);

— pewiamys 3a0aqu Ha nocmpoeHue gpazmenma emopot yenu JTHK no npeonoscennomy gppaemenmy nepeou, uPHK (MPHK) no yuacmxy /[HK;

— pewams 3a0a4u Ha onpedeneHue KOIUiecmaa XpoMocom 8 COMAMUYECKUx U NOJ08bIX KIemKax, d maxdice 8 KiemKkax neped Hauaiom oeieHus (meosd
U MUMO3a) U N0 €20 OKOHYAHUU (0Ji51 MHO2OKIEMOYHBIX OP2AHUZMOB);

— pewamp ceHemuyecKue 3a0ayu Ha MOHOUOPUOHOe CKpewuBaHue, COCMAagsams cxembl MOHOZUOPUOHO2O0 CKPEUWUBAHUSL, NPUMEHSIS

3aKOHbI HACTIEOCMBEHHOCIU U UCHONb3YSA OUOLOSUHECKYI0 MEPMUHONIO2UIO U CUMBOIUKY,



— YCmanasiueams mun Hacaeo008aHus U Xapaxkmep nposieieHus NPU3HAKA No 3a0AHHOU cxeme POOOCI08HOU, NPUMEHSISL 3AKOHbL HACIEOCMBEHHOCU,
— OYeHUBamb pe3yaIbmamol 83auMO0elicmeus 4ei08exda u oOKpyjicauell cpedsl, NPOSHOZUPOBANb 803MONCHbIE NOCIEOCMBUsL 0essmMelbHOCMU Yell08eKd
0J151 CYUIeCmeo8anust OMoOeENbHbIX OUON02UHECKUX 00BEKMO8 U YelblX NPUPOOHBIX COOOUeCma.

Yyeono-treMarunueckuii miaan 10 kiaace

Templ (pa3aesnbl) Kos-Bo yacoB
1. BBegenue 5
2.MoJieKyJIsIpHbIH YPOBEHb 12
3. KiieTo4Hblil ypOBEeHb 16
Hroro: 33 +2 4 pe3epB

Yyeono-remaruueckuii miaan 11 kiaace

Tembl (pa3aesibl) Ko.s1-Bo yacoB
1.Oprann3mMeHHbIl YpOBEHD 10
2.IlonynsmoHHO-BUIOBON YPOBEHb 8
3.OKOCUCTEMHBII YPOBEHb 8
4. buocdepHblii ypoBeHb 9
Hroro: 35

Bunsi u popmbl kKoHTpOJIs 0 Ouosaoruu 10 kaace



Tema.

KomuectBo

[UCTBCPTH

Komunuec
TBO
JacoB.

Jlaboparo
PHBIX
pabor.

[IpakTuue
CKHUX
pabor.

OKCKy
pcuid.

KonTpon
bHBIC
TECThI

JlaGopaTopHbIC U MPAKTUYECKHE PA0OTHI
( Ha3BaHME)

Bsenenne

5

2

0

1

UlaGopaTopHas padotal «/cronb30BaHue pa3TuIHBIX METOIOB TIPH
M3yIeHUH OMOJIOTHICCKUX 00HEKTOB

UlabopatopHast paboTa 2 «MexaHU3MbI CAaMOPET YL,

MounekynspHbIi ypOBEHb

13

JlaboparopHas pabota 3 «OOHapyKeHHe
JIMUI0B, YTIIEBOIOB, OEIIKOB C IIOMOIIBIO KAYECTBEHHBIX PEaKIIU»

JlabopaTopHas paboTtad «Karanuruueckas ak THBHOCTh JepMEHTOB (Ha IpuUMepe
AMUIIa3b])»

Knerounslit ypoBeHb

3-4

17

UlaGopaTopHas padoTa 5 «TexHHKa MUKPOCKOITHPOBAHFIS.
«CpaBHEHUE CTPOCHUS KICTOK PACTEHUH, d)KUBOTHBIX TPHOOB M OaKTEpUil 1O
MHUKPOCKOIIOM Ha TOTOBBIX MHUKPOITPENaparax U UX OIHCaHUCH.

JlabopaTopHas paboTtab «HaOmroneHue mia3Mosnn3a U Ieruia3MoIn3a B KIIeTKax
KOYHIIBI JTYKa.

UlaGopaTtopHas pabota7 «lIpuroToBieHne, paccMaTpuBaHNE U OIMMCAHNE
MUKpPOIIpEnapaToB KICTOK PaCTCHUM.

UlaGopaTopHas padota 8 «Habmromenne ABMKCHIS IIUTOIIA3MbI Ha IIpUMEpe
JTHCTA DIIO/ICUY.

JlabopaTtopHas paboTa9«CpaBHEHNE CTPOCHUS KICTOK PACTEHUH, )KUBOTHBIX,
rprOOB 1 OAKTEPHID».

[IpakTudeckas pabora 1 Pemienue ameMeHTapHBIX 3a/1a4 110 MOJICKYIISIPHOM
OHOJIOTHH.

HToro 3a roa.

35




HOPMbI U KPUTEPUHN OLIEHNBAHUA

OueHnBaHue YCTHOTO OTBETA yYaluXcsl

Otmetka "5" cTaBuTCA B ciydae:
1. 3HaHusl, MOHUMAaHUS, TTyOUHBI YCBOCHHSI 00yJaronIMMcs Bcero 00b€Ma mporpaMMHOT0 MaTepHalia.
2. YMeHus BBIIEISITH IIaBHBIC TIOJIOKEHUS B U3YUEHHOM MaTepHalie, Ha OCHOBaHHH (DAKTOB U IPUMEPOB 00001IAaTh, IeTaTh BHIBOBI, YCTAHABIUBATH
MEXIPEAMETHBIE U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKH MPUMEHSET MOJTYYSHHbIE 3HAHUSI B HE3HAKOMOM CUTYalIUU.
3. OTcyTcTBUE OMIMOOK U HEAOYETOB IPH BOCIIPOM3BEICHUN U3YUEHHOTO MaTepHalia, MMPY YCTHBIX OTBETAaX YCTPAHEHUE OT/IEIHHBIX HETOYHOCTEH C
MOMOIIBIO AOMOJHUTEIBHBIX BOIPOCOB YUHUTES, COOJIIOIEHNE KYIbTYpbl YCTHOM pEeUH.
Otmetka "4":
1. 3HaHuMe BCEro M3y4eHHOro MPOrpaMMHOTO MaTepHaa.
2. YMeHu BBIIENSTH IJIaBHBIE MTOJI0XKEHUS B M3y4eHHOM MaTepualie, Ha OCHOBaHUHU ()aKTOB U MPUMEPOB 00001IaTh, 1e1aTh BEIBOJIBI, YCTAHABINBATh
BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHSATH MMOJTYYCHHbIE 3HAHUS Ha MMPAKTUKE.
3. He3naunrensHbie (HErpyObIe) OMMOKK U HETOUETHI TPU BOCIIPOU3BEACHUN U3YYCHHOTO MaTepuaa, COOIIOCHIE OCHOBHBIX MPaBUII KYIbTYPhl YCTHOM
peun.
OtMmertka "3" (ypoBeHb IPEACTABICHUN, COYETAIOIIMNXCS C JIEMEHTAMU HAYYHBIX IOHITHHN):
1. 3HaHue U yCBOEHHUE MaTepHalla Ha YPOBHE MUHUMAJbHBIX TPEOOBAHUN POTPaMMBI, 3aTPYJHEHHUE NPU CAMOCTOSITEILHOM BOCIIPOU3BEICHNUH,
HEOOXOMMOCTh HE3HAYUTEILHOM MOMOIIY TPENo1aBaTeNsl.
2. YMenue paboTaTh Ha ypOBHE BOCIPOU3BEICHUS, 3aTPYIHEHUS ITPU OTBETaX Ha BUIOW3MEHEHHBIE BOIIPOCHI.
3. Hanmmume rpy0oii ommOKH, HECKOJIBKUX HETPYOBIX IPU BOCIIPOU3BEICHIUHN H3yYEHHOTO MaTepuasa, He3HAUUTEIbHOE HECOOIII0IEHNE OCHOBHBIX TIPABUIT
KYJIBTYpPbl YCTHOM peyH.
Otmetka "2'":
1. 3HaHKe U yCBOEHUE MaTepHalla Ha YPOBHE HUKE MUHUMAJIbHBIX TPeOOBaHMI MPOTrPaMMBbI, OT/AEIbHBIE MTPEICTABICHHS 00 U3yUYEHHOM MaTepuae.
2. OTcyTcTBUE yMEHHUI paboTaTh Ha ypPOBHE BOCIIPOU3BEACHHUS, 3aTPYIHEHUS MPU OTBETAX HA CTAaHAAPTHBIC BOIPOCHL.
3. Hanuume HECKONMBKUX TPYOBIX OMIHUOOK, OOJIBIIIOr0 Ynciia HErpyObIX PH BOCIIPOU3BEICHUH H3YUCHHOTO MaTepraia, 3HaYUTeIIbHOE HeCOOTI0ICHIE
OCHOBHBIX MIPAaBWJI KYJIBTYPHI YCTHOU PEYH.

OueHkKa BbINOJHEHHUS MPAKTHYECKHUX (J1IAa00paTOPHBIX) padoT.

OtrmMmetka "5" cTaBUTCS, €CIIM YUYECHHUK:

1) mpaBUIBHO ONPEIEIIII LIEb OTbITA;

2) BBITIOJTHIIT pa0OTy B TIOJITHOM 00beMe ¢ COOJTI0ICHIEM HEOOXOIUMOM TTOCIIEIOBATEILHOCTH MPOBEICHUS OMBITOB M U3MEPEHUH;

3) caMOCTOSITENTLHO U PAIlOHATHHO BBIOpAN U TOATOTOBIII JUIS OIIBITA HEOOXOAMMOE 000PYIOBAHUE, BCE OMBITHI MIPOBEI B YCIOBHUSIX U PEKUMAX,
o0ecrevynBaroIUX NOJy4YeHUE PE3yIbTaTOB U BHIBOJAOB ¢ HAaMOObIIEH TOYHOCTHIO;

4) Hay4HO TPaMOTHO, JJOTHYHO OMKCAT HAOIIOICHUS U CHOPMYTUPOBAT BBIBOJIBI U3 OTBITA. B mpecTaBIeHHOM OTYeTe IPABIIIBHO M aKKYPAaTHO BBITIOTHUI
BCE 3aIUCH, TAOIHIIbI, PUCYHKH, IPpa(UKH, BBIYMCIECHUS U ClIeall BEIBOIBL;

5) IposIBISET OPraHU3aluOHHO-TPYAOBEIE YMEHUS (MOAeP)KUBAET YIUCTOTY pabovero MecrTa U MopsI0K Ha CTOJIe, SKOHOMHO MCTIOIb3YET PACXOIHbBIE
MaTepHuabl).

7) SKCIEPUMEHT OCYIIECTBIISIET MO TUIAHY C YI€TOM TEXHUKH O€30TaCHOCTH | MPaBUII pabOThI C MaTepuaiaMu U 000pyIOBaHUEM.



Ot1metka "'4" cTaBUTCS, €CIIM YYEHUK BBIMTOJTHUI TpeOOBaHUS K orieHke "5", Ho:
1. OIIBIT IPOBOWII B YCIIOBUSIX, HE 00€CTIEUMBAIOIINX TOCTATOYHON TOUHOCTH U3MEPEHHIA;
2. niau ObUIO TOMYIIEHO ABa-TPH HEJI0UEeTa;
3. wnu He 6osee OHOM HerpyOOl OMMOKY U OJTHOTO HE0UeTa,
4. UM SKCTIIEpUMEHT MPOBEJIEH HE MOJTHOCTHIO;
5. WK B ONIMCAHUH HAOIIOJIEHUH U3 OIBITA JOIMYCTHII HETOYHOCTH, BBIBOJIBI CAEIIAT HEMOJIHEIE.
OtmMmetka "3" cTaBUTCS, €CJIM YYECHHUK:
1. mpaBUIIBHO OIPENIEIIII IIENIb OTBITA; PA0OTY BBIMOIHSIET MTPABIIILHO HE MEHEE YeM HAMOJIOBUHY, OJTHAKO 00BEM BBIITOJIHEHHONW YaCTH TaKOB, YTO
MO3BOJISIET MOJYYUTh PAaBUIIbHBIE PE3YIbTAThl U BBIBOJIBI [0 OCHOBHBIM, IPUHILIUITNATBHO BaXKHBIM 3aJjauaM paOoThl;
2. unu noabop 06opyaoBaHus, 00BEKTOB, MATEPHAJIOB, & TAKXKE paOOTHI 110 HAYATy OIBITA MPOBEII C TOMOIIBIO YUUTEIS; WIH B X0JI€ TIPOBEACHHSI OIbITA U
M3MEPEHHH OBUTH TOMYIIEHBI OMMOKK B ONMMMCAHUK HAOII0IeHUH, (POPMYITUPOBAHNUU BBHIBOJIOB;
3. OTIBIT MPOBOJIMIICS B HEPAIIMOHATIBHBIX YCIOBHUSX, YTO MPUBENIO K MOIYUYEHUIO PE3YIbTATOB C OOJBIICH MOTPEIIHOCTHIO; WA B OTUETE OBUIN JOMYIIEHBI B
o01meli CJI0’)KHOCTH He 0oJiee IBYX OMMOOK (B 3aMKUCAX €IUHMUII, U3MEPEHHSIX, B BRIYUCICHUIX, rpaduKax, TabJIMIax, cXemax, 1 T.1.) He TPUHIIUITHAIBHOTO
JUTSL TAaHHOM paboThI XapakTepa, HO MOBIHUSABIINX HAa PE3YJIbTAT BHIMOTHCHHUS,
4. nomyckaet rpyoyro omurOKy B X0J1e SKCIIEpUMEHTa (B 00BSICHEHUH, B 0(OPMIIEHUU PaOOTHI, B COOIIOICHUH TTPaBUJI TEXHUKH O€30MaCHOCTH MpHU padboTe ¢
MaTepuaiamMu u 000pyI0BaHUEM), KOTOPAst UCIIPABIIAETCS IO TPEOOBAHUIO YUUTEIIS.
OtmMmeTka "2" cTaBUTCS, €CJIM YUYECHHUK:
1. He ompeaeaH CAaMOCTOSTENHHO 1IeJTb OIBITA; BHITOIHUII padOTy HE MOJHOCTHIO, HE TOATOTOBIII HY>KHOE 000pYZ0BaHUE U 00BEM BBIMIOJIHEHHON YacTH
paboThI HE MO3BOJISIET ClIENaTh IPaBUIIbHBIX BHIBOJIOB;
2. WM ONBITHI, U3MEPEHUS], BBIYUCIICHUS, HAOIIOICHSI IIPOU3BOIUINCH HETIPABUIIHHO;
3. unu B XoJie pabOThI U B OTYETE OOHAPYKUITUCH B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUEHHBIE B TPeOOBAaHUAX K OreHke "3";
4. nomyckaert e (1 6osee) rpyObie OMMOKHM B XO/I€ SKCIIEPUMEHTA, B 00bSICHEHUH, B 0(pOopMIIeHUN pabOTH, B COOIIOACHUH MPaBHII TEXHUKH 0€3011acCHOCTH
pu paboTe ¢ BelecTBaMu U 000pYyJOBaHUEM, KOTOPBIE HE MOYKET MUCTIPAaBUTH JakKe N0 TPEOOBAHUIO YUUTEIS.
O1eHKa caMOCTOATEIbHBIX MUCbMEHHBIX H KOHTPOJILHBIX PadoT.
OtmMmeTka "5" cTaBUTCS, €CJIM YUYECHUK:
1. BeITOSTHMIT paboTy 6€3 OMIMOOK U HEIOUETOB;
2) momycTuil He 60JIee OJTHOTO He0ueTa.
Otmerka "4" cTaBUTCA, €CIIM YUCHUK BBIIOJIHUI Pa0OTy MOJTHOCTBIO, HO IOMYCTHI B HEHl:
1. He Gonee 0THOW HETPYOOI OITMOKK U OJTHOTO HEJI0UEeTa;
2. unu He OoJee IBYX HEAO0YETOB.
Otmetka "3" cTaBUTCS, €CIIM YYSHUK MPABWIIBHO BHITIOJHUI HE MeHee 2/3 paboThl WA TOTTYCTHIT:
1. He Gosee ABYX rpyObIX OUIHOOK;
2. unv He O6oJiee 0JTHOM TpyOOi U OTHOW HErpyOOU OIMMOKY U OJTHOTO HEJIOYETa;
3. unu He 6osee IBYX-TpeX HErpyObIX OmNOOK;
4. Wi OHOM HEeTpyOoOi OMMOKH U TPEX HEIOUYETOB;
5. WM TIpH OTCYTCTBUU OIIUOOK, HO MPU HATMYUH YETHIPEX-TISITH HEIOUETOB.
OtmMmeTka "2" cTaBUTCS, €CJIM YYECHUK:
1. TOMYCTHIT YMCIIO OMMOOK U HEOUETOB MIPEBOCXOIAIIEEe HOPMY, ITPH KOTOPOH MOXKET ObITh BHICTAaBIICHA OlleHKa "3";



2. WIN ecv MPaBWILHO BBIIOJIHUI MEHEE MOJIOBUHBI PaOOTHI.
OueHka BBINOJTHEHUSI TECTOBBIX PadoT 1o 0M0/10TMu:

OLIEHKa MUHUMYM MaKCUMyM
5 90 % 100 %
4 71 % 89 %
3 51 % 70 %
2 0% 50%

OuneHuBaHye NPOEKTHOM PadoOTLI O OMOJIOTHHU

O01He TpedOBaHNS K IPOEKTHOI padoTe 1o OHOJIOTMH.

[IpencraBnsiemMblii MPOEKT JOIHKEH UMETh THUTYIIBHBIN JHCT C YKa3aHueM: (paMUINH, UMEHH, OTYECTBA UCIIOIIHUTEIS U PyKOBOAUTENA (€i1) mpoeKTa, Ha3BaHUE
IIPOEKTa, TO/1a HaMcaHus paboThl, yKa3aHUEM Liesiel 1 3a/1a4 IPOEKTHOM paboThl.

CopneprxaHue MpOeKTHON pabOTHI TOJKHO BKIIIOYATh TAKHE pa3/ieibl, Kak:

— BBEJICHHUE, B KOTOPOM 00OCHOBBIBAETCS aKTyaIbHOCTh BEIOPAHHOHN MM PacCMaTpUBAEMON POOIIEMBI;
— MECTO U BpeMs BHIITOJHEHUS pabOTHI;
— KpaTKoe ONHCaHHE MCHOIb3YeMbIX METOJIMK C CCBIIKAMH Ha MX aBTOPOB (€CIIH TAKOBBIE HEOOXOANMBI TS PadOTHI MM UCTIONB30BAIHCH B HEH);
— CHCTEMaTHU3MPOBAaHHBIE, 00PaOOTaHHBIC PE3yIbTATHI HCCIICIOBAHUII;
— BBIBOJIBI, C/ICIAHHBIE TIOCTIE 3aBEPILEHUs pabOTHI HaJl IPOEKTOM;
— TPaKTHUYECKOE MCIOIb30BAHUE PE3YIbTATOB MPOCKTA;
— coIMajbHAasi 3HAYMMOCTb IIPOCKTA,
— mnpuiioxkeHue: GoTtorpaduu, CXeMbl, UepPTEXHU, TepOapuu, TAOIUIBI CO CTATUCTHYECKUMH JaHHBIMU U T.]1.
Kpurepuy oieHKH POEKTOB 110 OHOJIOrHH:

— YEeTKOCTH IIOCTaBJICHHOU OeJau U 3aaa4,

— TeMaTU4ecKas aKTyalbHOCTh U 00BbEM UCIIOIb30BAaHHOMN JINTEPATYPHI;

- OGOCHOB&HHOCTB BI:I6paHHBIX MCTOOUK IJId ITPOBCACHUA I/ICCJ'IGI[OBaHI/II\/'I;

— TIOJHOTA PacKpbITHs BEIOPAaHHOW TEMbI IPOEKTA;

- OGOCHOB&HHOCTB BBIBOJOB U UX COOTBECTCTBHUC IIOCTABJICHHBIM 3aJadaM,

— YPOBEHB IPEICTABIICHHBIX JAHHBIX, IIOJYYEHHBIX B XOJI€ UCCIICIOBAHUS BHIOPAHHOM MPoOIeMbl (00BhEeKTa), MX 00paboTKa (Ipr HEOOXOIUMOCTH );
— aHaJM3 TOJYYCHHBIX JTaHHBIX;

— HaJM4He B pabdoOTe BBIBOJIA MITH MPAKTHYECKUX PEKOMEH/IAITHIA;



— KadecTBO odopMieHus paboThl (Haaudre (OoTOMATEpUaIoB, 3apUCOBOK, CIIMCKA UCIIOIB3YEMOU JTUTEpaTyphl, TepOapHBIX MaTEpHUAIOB K IIPOEKTaM IO
OOTaHMKE U T.1I.).
Kputepuu o1ieHKH BBICTYIJIEHHS TOKJIATYUKA 10 3a1IUTE MPOEKTA:

— 000CHOBaHHOCTh CTPYKTYPHI JOKIIA/A;

— BBIYJICHCHHUC T'JIaBHOT'O,

— TIOJIHOTA PACKPBITUS BHIOPAHHON TEMaTHKH UCCIIEI0BAHUS MPH 3aIUTE;

— UCHOJb30BaHUE HATJISIHO-UUTIOCTPATUBHOTO MaTepHraa;

— KOMIIETEHTHOCTb, IPYAUPOBAHHOCTh JOKJIAI4MKa (BBICTYIAIOIIET0) U YMEHHE €ro ObICTPO OPHUEHTUPOBATHCS B CBOEH paboTe MpH OTBETaX Ha BOIPOCHI,
3a/1aBaeéMble KOMHUCCHEH (YJIEHAMU KIOPH UJIH SKCIIEPTHOM KOMHUCCHEN);

— YPOBCHb MPECACTABIICHUA AOKJIala IO MPOCKTY (YMeHI/Ie MMOJI30BATHC MPHU M3JIOKCHUHN NOKJIada U OTBETAX Ha BOIIPOCHI MaTCpraiaMu, MOJYUYCHHBIMHU B
Xoae I/ICC.HGI[OBaHI/I}I), YCTKOCTL U SICHOCTH IPHU OTBCTAX HA BCC BO3HHUKANOMIHMEC B XOAC HOKJIAAa BOIMPOCHI IO MPOCKTY, YTO ABJIACTCSA HCOTHECMJICMBIM
MOKa3aTeIeM CaMOCTOSATEIbHOCTH BBIOJIHEHUS PabOThI IO BHIOPAHHOM TeMe.

Jluteparypa u cpeacTBa 00ydeHUS:
[Iporpamma: [Iporpamma o 6mosoruu st o01eoOpazoBaTenbHbIX mKOJ (cOopHuKbromorus. Paboune nporpammel. [IpeameTHas nuHUS
yueOHUKOB «JInnus xu3am». 10—11 xmaccel: yued. mocobue 11 o0ieodpa3zoBaTenbHbIX. OpraHu3anuii: 6a3oblii yposens / B. B. ITaceunux, I'. T'.

[lIBemnoB, T. M. EbumoBa. — M. : IIpocsemenne, 2017

Vuebnuk: buonorus. O6mas 6uonorus. 10-11 xi.: yueOHUK 1151 001IeoOpa3zoBarenbHbIX yupexaenuii / A.A. Kamenckuii, B.B.Ilaceununk, A.M.Py6moB: -
M., IIpocBemenue. 2019 .
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Kanenoapno - memamuueckoe nnanuposanue «5HOJIOTHA, 10 KJIACC»
1 yac B Hexes10, Beero 34 4. (0a30BbIii yPOBEHB)
(Yuebnuk: buonorus. O6miast ouonorus. 10-11 ki.: yaeOHUK a1 001meoopazoBaTenbHbIX yupexxaennii / A.A.Kamenckuii, B.B.[Taceunuk, A.M. Py61108B,
I'.". Benos, 3.I'. 'anontok: - M., IIpocemienue. 2020»)

Ne Tema ypoka/ Tun ypoka Jomamnee Ilnanupyembie 00pa3oBaTe/ibHbIe Pe3y/IbTATHI Jara
/1 3aMaHmne (B coorBeTcTBUHU ¢ PI'OC)
npeaMeTHbIE MeTanpeaMeTHbIe JIMYHOCTHBIE JIaH dakT
yya
BBenenue (54.)
buonorus B cucreme Hayk IL 1, cratbsa Hmets OnpenensTs MecTo Bocnuranue y 03.09
Beoonwiii T NPEJCTABIICHUE O OHOJIOrMH B CHCTEME HAyK. y4Jalmuxcs 4yBCTBA
.~ « CHUpPYyEeMCHA
Axmyanuzayus suanuii penvpy 6uosorny, Kak Hayke | OLeHHBATh BKIAJ TOPIOCTH 3a
» OTBETUTH HA 0 JXUBOH IPpHUPOAC, O Ppa3iIn4YHbIX YYCHBIX- POCCHICKYO
npodeccusix, 0HOIIOrOB B pa3BUTHE HAYKH OMOJIOTHYECKYTO
B. 1-5, cTaTths « | CBI3aHHBIX C OnoIorNn HayKy.
1/1 ouoJjioruei; oo .
CoBeplieHCcTBY ypOBHGBOfI BriaensaTb0CHOBHBIE METOIBI TTo3HaBareapHbIA
o 6I/IOHOFI/I‘-ICCKI/IXI/ICCHCI[OB3HI/I I/H{Tepec K €CTECTBCHHBIM
eMCSDy TI0 OpraHHM3alliH KUBOH |
NPUPOIEL. HayKaM.
BBIOOpY 0/1HO OOBACHATH 3HAYCHHE
3HaHue OMOIOTH- Honnmanue MHO-
onosorun JJIA IIOHUMAaHUA 1_‘006];)331/15I He CTBA
3aJaHue. . JTH
. HCCKHX HayK 1 Hay4YHOU KapTHUHBI MUpa .
T3 00BEKTOB UX U3Y- KHUBOM ITPUPOJIBI HA
2/2 | O6BeKT u3ydeHns GHoNorHHu P o CTATRA - ins. 3HaHMe CocTaBJIeHNEe Ha OCHOBE OCHOBAaHUH 3HAHUH O 10.09
«Tpenupyemcs a6OTEL SHAKAX oro
beceoa ¢ anemenmamu 0b6wvsicnenus, » orBeTuTh Ha | TPU3HAKOB KHUBBIX IC) eOHUKOM U M HpH3H '
cocmasnenue mabnuywl B. 1-5, cTaTes « | OPraHU3MOB, YMCHHEC y1 ApYT Peam3amimn
Coge UH(POPMAIIMOHHBIMU o
PHWIEHCTBY | maBaTh UM
eMCSD T10 HCTOYHHUKAMU CXEMBI, 9TUYCCKUX YCTaHOBOK
XapaKTEPUCTHUKY. .
BBIOOPY OTHO P 6 PacKpBIBalOIIEeH dTaIlbl 110 OTHOILIIECHUIO K
a3JInuyeHue 00b-
3a/aHHe, _ MPOBEACHUS OMOJIOTHYECKUM
crarbs « arn | CKTOB JKUBOU 1 HAYYHOTO MCCICIAOBAHUS U | OTKPBITHSM,
K ycmexy».




3/3 | Meroasl Hay4HOTO IL 3, cratbs HEXXHBOUW MPUPO- UX B3aHMOCBS3b. HCCIIE0BAHUAM U UX 17.09
[IO3HAHUA B OMOJIOTUHA «Tpennpyemcest Ibl. 3HAHUE U YMenue onpenensaTh Ueinb pe3yJibTaram;
:'Of_l;ei::$bl;a<< coGuoIeHNe TIpa- YpOKa U CTaBUTh 3aJa4H,
JlaGopaTopnas padora 1 COBel’omeHCTBy BHJI paGoTHI B Ka- HEO0XOMMBIE JIJIs €€
«HMcnoab30BaHue Pa3jIuYHbIX eMes» 10 ouHeTe OGMOJIOTHH HOCTUKCHUA.
METO/10B NpH BLIGOPY 0THO YMeHue BOCHpUHUMATh
H3Y4YeHHH GHOJIOrHYECKHX 3a/aHue, MH(OPMAIHIO HA CITYX,
00bLEKTOB ¢ MCI0/Ib30BAHNEM craTes pabotarb B cocraBe
obopynoBanus neHTpa «Touka «Obeymaacw TBOPYECKUX TPYIII.
poctay 1o BbIOOPY
Kombunuposannulii. /IHO SAARUC.
4/4 | BHOJIOTUYECKHE CUCTEMBI IL. 4, crarbs 24.09
1 UX CBOMCTBa «Tpennpyemcs
JIaGopaTopuas pagora 2 » OTBETUTE Ha
«MexaHH3MBI CAMOPEryJIsiliun». B. 15, crathit «
CoBepHieHCTBY
Kombunuposannuii. emesb> 3az[?}me
1-2. OT4éT 0
JI. P.
5/5 | Ob6o0mawumii ypok mno IMoBTOpeHue 01.10
TeMme:«buojiorusi B cucreme
Hayk. MeToabl HAy4YHOro
MO3HAHUS B OHOJIOTHH»
(koHTpOJBLHBIM TecT 1)
Ypok obobwenus u cucmemamusayuu
3HaHUU
MounexkyasipHblii ypoBenb (13 4.)
MonekynapHbIid YPOBEHbD: IL. S, crarbs 3HaTh OCHOBHBIE
6/1 | oOmIas XxapakTepUCTHKA «Tpenupyemc METO/IbI U3yUYEHUS 08.10
f1» OTBETHUTH KHGTKI/I; HUMEThL
VYpox uzyuenus u nepeuuno2o Ha B. 1-5, TIPEICTaBICHHE O
3aKpenieHUst 3HaAHUL CTaThsl « MOJIEKYIIPHOM
CoBepleHcTB
yemes» mo YPOBHE OpTaHHU3alUN
BBIGOPY O/THO KUBOr0.3HaTh COCTaB,
3a1aHue, CTpoeHue u PyHKIUU
CTaThsl OpPraHUYECKUX

«ObcyxIaem»




Heoprannueckue Bemecrsa:

II. 6, crarbs

7/2 BOJIa, COJIN «Tpenupyemc
Kombunuposannwiii. € D> OTBETHTH
HCMOJIb30BAHUEM 000PY/I0BAHUS Ha B. 1-5,
nenrpa «Touka pocra» CTATBA «

CoBepleHcTB
yemcsi»
3aganme 1-2,
CTaThbs
«O0cyxxaaem»

&/3 Jlunuiel, UX CTpOeHUE u IL. 7, crarps
GYHKIHH. «Tpennpyemc
¢ HCMOJIb30BaHUEM 000PY10BAHUSA » OT';e:H“’
nenrpa «Touka pocTay» :[:;'m_«’
Kombunuposannuwiil Cobepmencts

yemcsi»
3aganue 1-2,
CTaThbs
«O0cy:xn1aem»
VYTrneBoibl, KX CTPOCHHUE U IL. 8, crarps
GYHKIHH. «Tpennpyemc

9/4 | Kombunuposauuwiii ¢ » OTl;e;HTb

HCMOJIb30BaAHHEM 000PY10BAHUSA Ha B. 15,
CTaThi «

unenTpa «Touka pocra» CoBepmencrs
yemesn
3aganue 1 u 4

benku, coctaB 1 CTpyKTypa. IL.9, crares

10/5 | Kombunuposanmsiii , gbibopounas «Tpenupyemc
npoeepka mempaoeii € f» OTBETUTH
ucnob308annem obopyaosanms | M3 B 15,
nentpa «Touka pocTay» CTaThs «

CoBepleHcTB
yemcsi»

11/6 | Benku. @yHKIIUN OCITKOB IL. 10, craTes

«Tpennpyemc
Kom06uHupoBaHHBII f» OTBETUTH
Ha B. 1-5,
CTaThi «
CoBepleHcTB

yemcsi»

BEIISCTB, BXOISIIHNX B
COCTaB JKHUBOTIO;

3HaTh ONpEeaeIIeHNE
OCHOBOTIOJIararomx
MTOHSATHUM:

aTOMBbI U MOJIEKYJIbI,
OpraHUYECKUE U
HEOpraHUYecKue
BELIECTBA,
KOBaJICHTHAs

CBSI3b,
MaKpO3JIEMEHTHI,
MUKPO3JIEMEHTHI,
OMOTIOTUMEPHI:
TOMOIIOJIUMEPHI U
reTepOIOINMEPHIL.

OcobenHocTH
XUMHUYECKOT'O COCTaBa
JKUBBIX OPTaHU3MOB.

Heopranuueckue u
BemecTBa. Poib BOJEL,
MHUHEpAIbHBIX COJIEH
B OpraHu3Me.

OcobennocTH
XUMHUYECKOT'O COCTaBa
JKUBBIX OPTaHU3MOB.

Opranunueckue
BenlecTna. Poib
YTIIEBOJIOB, JIUIIUIOB,
OCIIKOB, HYKJICHHOBBIX
kucior, ATO B
OpraHusme

MexaHusM IelcTBUS
KaTaJlu3aTOpOB B

15.10

22.10

29.10




3aganue 1-4

12/7 | JlabopaTopHasi padora 3 OT1uéT 0
«O0OHapy:keHuUe JL.P.
JIunuaos, yrieBoaoB, 0€JKOB C
NMOMOIIbLI0 Ka4eCTBEHHbBIX
peakuuin»

YPOK —npaxmuxym ¢ NCMOJIb30BAHHEM
obopynoBanus neHTpa «Touka
pocra»

13/8 | ®epmentsl - buonoruueckue IL 11, craTes
KaTaIn3aTOPBL. «Tpenupyemc
JlaGoparopHas pabora 4 :: (;T';f;mb

. b
«Karanurunueckas CTATBS «
aKTHBHOCTH (DEPMEHTOB (HA CoBepuiencrs
npumepe yemcsi»
aMMJIa3bl)» ¢ HCMOJIb30BAHUEM 33aganue 1-2,
o0opynoBaHus nenrpa «Touka CTaThs
pocray «O06cyxmaem»

OTtuéT 0

Kombunuposannwiii JI.P.

14/9 | ObobmaomMii ypoK Mo TemMe IHoBTOpPEHNU
«XHMMHYECKHI COCTAaB KIETKH» | e
(KOHTPOJILHBIH TECT 2)

Ypok obobwenus u cucmemamusayuu
3HAHUU
15/10 | HyknenHOBbBIE KUCIIOTHI: IL. 12, craTest
I[HK u PHK «Tpe}mpyeMc
Kombunuposanmoiii > OTBETHUTD
Ha B. 1-6
AT® u 1pyrue HyKI€OTUIBI. II. 13. craTes
16/11 | Buramuns «Tpenupyemc
Kombunuposannwiii 1> OTBETHTH
Ha B. 1-5,

CTaTh «
CoBeplieHcTB

XUMHYECKHIX
peakuusx. JHeprus
aKTUBAIUH.
Crtpoenue depmenTa:
AKTUBHBIN LICHTD,
cyOcTpaTHas
CHEeM(PUIHOCTD.
KodepmeHTsr.
Otnuuus pepMeHTOB
OT XUMHYECKUX
KaTaJan3aTopoB.
benku-akTuBaTOpHI U
OenKu-

MHTUOUTOPHI

3HaTh 0 BUpYycax Kak
HEKJICTOYHBIX (hopmax
KHU3HH.




yemcsi»,
CTAThs
«O0cyxx1aem»

17/12

Bupycsl

Kombunuposannulii.

II. 14, ctaThs
«Tpenupyemc
s1» OTBETHThH
Ha B. 1-5,
cTaThs
«O0cy:xnaem»

18/13

O0o00mawmMii ypox mo reme
«MoJiekyNpHbIil YPOBEHb
OpraHu3anyu ;KUBOH NPUPOALD)

(KOHTPOJILHBII TecT 3)
Ypox obobwenus u cucmemamuzayuu
SHaHUU

IHoBTOpEHNn
e

Knerounbliii ypoBenb (17 4.)

19/1

Kiterounslit ypoBeHb: o0mas
xapaktepucTtuka. Kinerounas
TEeOpUst

JlabopaTopnasi paGora 5
TexHMKa MUKPOCKOITUPOBAHMS
«CpaBHeHHe CTPOCHHS KJIETOK
pacTeHuil, KUBOTHBIX

rpu0oB 1 0aKkTepuii mojx
MHMKPOCKOIIOM Ha

roTOBBIX MUKpOIpenaparax u
HX ONHUCAHUEY.

Beoouwiil. Axmyanusayus snanui

II. 15, craTba
«Tpenupyemc
s1» OTBETUTDH
Ha B. 1-5,
CTAThA «
CoBepleHcTB
yemcs»
33aganue 1-4,
CTAThA
«ObcyxIaem»
33aganue 1-2
OTtuéT 0

JL.P.

3HaTh OCHOBHEIC
METObI U3YUCHUS
KJICTKH, OCHOBHBIC
MTOJIOKCHUS
KJIETOYHOU TEOpHHU;
HMMETh MPEJICTABICHUE
0 KJICTOYHOM YPOBHE
OopraHu3anuvu KUBOIro

Onpenenenue
OCHOBOIIOJIAraroImx
MTOHSITHM:
OUTOJO0IruA, METOAbBI
M3Yy4YEeHUS KJICTKH,

Onpenensatb Opeamer,
3a4a4u U MCTOAbI
HCCIIEIOBAHUS IIUTOJIOTUH
KaK HayKH.

OOBACHATH 3HAUYCHHE
IUTOJIOTUIECKUX
HUCCIIEIOBAaHUN UIA
pa3BUTHS OMOJOTUH U
IPYTUX OMOTOTHIECKUX

HayK

OOBIACHATH 3HAYECHUE

VYMeTh 00BSICHATE
HE00XO0INMOCTh
3HAHUM O KJICTOUYHOMU
TEOPHUH JIJIS
IMOHUMAaHUS €AUHCTBA
CTPOCHUS U
(bYHKIIMOHUPOBAHUS
OpraHUYECKOTO MHUpa.

Osgnanenue
WHTEJUICKTYyaJIbHBIMU
YMEHUSAMH:
JTIOKa3bIBaTh, CTPOUTH
paccyxJieHus,
aHATM3UPOBATh,




20/2 | CTpoeHue KIETKH. II. 16, craTbs
Kiterounast memopana. «Tpenupyemc
uromnasma. Kierounsrii > OTBETUTH
nenTp. I{utockemner ::al:], i’i’
JlabopaTopnasi paGora 6 Cobepmencts
«Haobaronenune yemes»
IJIa3MOJIM32 U AeIJIa3MOJIM3Aa B | 33ananme 1-2,
KJECTKaX CTAThi
KOKHIbI JIYKa». «O0cyK1aem»
Beceoa

21/3 | Pubocomsl. Aapo II. 17, craTbs
DHIoIIa3MaTHIECKasi CETh. «Tpenupyemc

f1>» OTBETUTH

. Ha B. 1-6,

Kombunuposannulii.

CTaThi «
CoBeplieHcTB
yeMmcs» ,
CTaThbi
«O0cy:xnaem»

22/4 | Bakyonu.Kommuieke IL. 18, cTaTbs
T"onpmxn. JIN30cOMBEIL. «Tpenupyemc
JlaboparopHas padora 7 z: ::T';f;"“’

. b

«IIpurorosienue, craThs
paccMaTpuBaHUeE M ONUCAHHE CoBepiieHcTE
MHUKPOINPeNnapaToB KJIETOK yemes» ,
pacTeHuii». cTaThs
Kombunuposannuii. «OobcyxIaem»

33aganue 1-2

OTtuér o JI.P.

23/5 | MurtoxoHapumu. I1. 19, ctaThs

[Tnactuaer. Opranou bl «TpeHupyemc
f1>» OTBETUTDH
nBmkeHus. Kirerounnie
Ha B. 1-6,,
BKJTFOUCHHS. craThs
JlaGoparopHas pabora8 «Obcyxmaem»
«Haobaronenune

JABHMKCHHUSA HUTOINJJA3MbI HA

YIABTPaLEHTPUPYTHPO
BaHME, KIIETOYHAS
TEOpHs.

3HaTh 0COOEHHOCTH
CTPOEHUS KJIETKU
JYKapuoT
MIPOKAPHOT.

CTpoeHue KIETKH.
CxoncTBo
MIPUHITATIOB
MOCTPOEHUSI KIETKHU.
OCHOBHBIC YacTH B
OpFaHOI/II[I:I KJICTKU,

X QYHKIIUHA

Omnpenenenue
OCHOBOITOJIArarOIINX
MMOHSTHUM,
XapaKTEePUIYIOITUX
0COOCHHOCTH
CTPOCHHUS OPTAHOUIOB
KJIETKH.

3HaTh 00 00OMEHE
BEILECTB U
peBpaliecHue
SHEPIUU KaK OCHOBE
KNU3HCACATCIIBHOCTHU
KIJIETKH.

Nmetn
MIPEACTABICHHUE O
reHe, KOJIOHE,
AHTHKOJOHE,
TpUILIETE, 3HATH
O0COOCHHOCTH
MIPOIIECCOB
TPAHCIAIUU U

KJIETOYHOW TEOPUU IS
pa3BUTHUS OMOJIOTUH

XapakTepru3oBaTh KIETKY

KaK CTPYKTYPHYIO
€AMHUITY KUBOTO.

BoinensTs cyiecTBeHHbIE
MPU3HAKU CTPOCHUS
KJICTKU.

Pasznanuares Ha TaOmUIax u
FOTOBBIX
MUKpOTpenaparax
OCHOBHBIE YaCTH U
OpPTraHOUbI KIETKH.

HaOnronate ¥ ONUCHIBATH
KJIETKU HA TOTOBBIX
MUKpOTpenaparax

OOBACHATH 0COOEHHOCTH
KJIETOYHOTO CTPOCHUS
OpraHu3MoB. BhISBISTE
B3aUMOCBSI3U MEXTY
CTpOeHHUEM U QYHKIHUAMU
KJICTOK.

[IpoBouTH OMONIOTHUECKUE
WCCIIE/IOBaHMS U JIeaTh
BBIBOJIBI HA OCHOBE
MIOJTyYEHHBIX PE3yJIbTaTOB.

CpaBHUBATbh CTPOECHHE

ACJIaTh BBIBOJBI.

CdopMupoBaHHOCTH
IMO3HABATEIHLHBIX
WHTEPECOB U
MOTHBOB,
HarpaBJIEHHBIX HA
W3y4YEHUE TEMBI.
Bnanenue
COCTAaBJISIOIINMU
y4eOHO-
HCCIICIOBATEIIHLCKOM
JIESITEIBHOCTRIO.

YMeTh 00BICHATH U
MIPUMEHATH 3HAHUS B
IIPAaKTUYECKOU
JEeITECILHOCTH

VBaxkuTeapHO
OTHOCHTLCS K
YUUTEIIO U
OJIHOKJIACCHUKAM.

Haxonuts BeIXOO U3
CIIOPHBIX CUTYAIUH.

[IponyxTuBHOE
oO1IeHue u
B3aHlMOJICIICTBUE
B IIpoIlecCce
COBMECTHOH yueOHOM
JESITEILHOCTH C
YYETOM TTO3UITAN
Apyrux
YYaCTHUKOB
NEeSATEIbHOCTH MPU
00CyXICHIHN




npuMepe JUCTA
J101€en».

Komburuposannwiil.

24/6 | OCOOEHHOCTH CTPOECHHUSI KIIETOK IL. 20, crarbs
IPOKapUOTOB U «Tpennpyemc
3yKapI’IOTOB. f1» OTBETHUTH
JlaGopaTopnasi paGora 9 Ha o. 14,

CTAaThi «
«CpasHenue . CosepmiencTs
CTPOEHUA KJIETOK PACTCHUM, yeMmes»
KHMBOTHBIX, 33amanue 1-2
rpudoB U GaKTepuin».
Kombunuposannwiii

25/7 | O6odmaKImMii YPOK Mo TeMe IloBTOpeHuUe
«Oco0eHHOCTH CTPOCHHS
KJIETOK KMBbIX OPraHU3MOB»

(KOHTPOJILHBIH TeCT 4)
Ypoxk obobwenus u cucmemamusayuu
3HaHUt

26/8 | Obmen BemecTB u npeBpamenue | 1. 21, crares
DHEPTHUH B KIICTKE. «Tpenupyeme

f1» OTBETHUTH
Ypox uzyuenus u nepsuunozo HaB. 15,
3aKpenjieHus BHAHU. crares
«O0cyxxaaem»
DHeprerudeckuit oomeH B kietke. | I. 22, cratbs
27/9 | KombunuposanHsiii. «Tpenupyemc
s» OTBETUTH
Ha B. 1-3,
CTaThs
«O0cyxxaaem»
TUIBI KJICTOYHOTO TUTAHUS. IL. 23, craTbs
DOTOCHHTE3 M XEMOCHHTES. «Tpennpyemcs
28/10 | Kombunuposanuwiil. OTBETHTDH HA B.

1-4, cTaTha «
CoBeplieHcTB

TPAHCKPHUIILIVH.

3HAaTh CII0COOBI

MUTaHUs OPraHu3MoOB.

Nmetn
MpeCTaBICHNE O
(dhazax MHTO3A,
nporecce
PeIyTLTKAIIH,
KU3HCHHOM ITUKJIC
KJIeTKH, HHTep(hase

3HaTh NMPOLECCHI
KHU3HEJEATEIbHOCTH
KJICTKH.

Omnpenenenue
OCHOBOITOJIArafOIINX
MMOHSITHM:

OOMEH BEILIECTB,
SHEPreTUYECKUI
oOMeH,

IUIACTUYECKHIT OOMEH,

MeTabomu3M. I'mukon
n3. Kinerounoe
npixanue. Lk
Kpeoca.
JpIxarenpHas 1eMb.
OKHCIIUTEIIBHOE

dhochopmmupoBaHue.

Nwmets
MPEJCTaBICHUE O
TUINAX KJIETOYHOTO
NUTaHUA: HOTOCHHTE3
U XEMOCHHTE3

3HaTh, KaKk

OYKAPUOTUYICCKUX u
MPOKAPUOTUUCCKHUX KIICTOK
Ha OCHOBEC aHa/Iu3a
IMOJIYUYCHHBIX JaHHBIX

Beinensare cymiecTBeHHbIE
MIPU3HAKH MTPOLIECCOB
oOMeHa BEeIlEeCTB.
OOBACHATH KOCMHUYECKYIO
poiib poTrocuHTE3a B
ounochepe

BBI,Z[G.H}ITB CyH.[eCTBeHHBIe
NpU3HAKH Ipoliecca
OnocHuHTE3a OEJIKOB U €TI0
MEXaHU3M

Beinensars cyiiecTBeHHbIE
NIPU3HAKH TIPOIIECCOB

JKA3HEIEATEIIbHOCTH
KIJIETKH.

OOBSCHATH  MEXaHU3MBI
peryjisiiui  MpOLIECCOB

KHU3HEEATSTbHOCTH B
kieTke. Onpenenarb MUTo3
KaK OCHOBY 0€cCIIoI0ro
pa3sMHOXKEHHUS U pocTa

[TocTpoenne MeHTanIbHOM
KapThl MOHATUI
OTpaXKarollel CYIIHOCTh
IIOJIOBOTO

Pa3MHOXKEHHS OPTaHU3MOB.

BIIUSIHHS
HApKOTE€HHBIX
BEIISCTB Ha
MPOIECCHI B KJIETKE.
Hcnonp3oBanue
cpeacts UKT B
peleHnmn
KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U
OpraHu3alMOHHBIX
3ajad.

OBageHue MeETOIaMH
HAy4YHOTO MMO3HAHUS,
HCIIOJTB3YEMBIMH TIPH
OMOJIOTHYECKUX
HCCIIEIOBAHUIX B
mporecce
BBINIOJTHEHHS
1a0opaTOPHBIX

pabor.




yeMcs»
33amanue 1-4

ITnactuueckuii oOMeH: OUOCUHTES
OEJIKOB

II. 24, craTtbs
«Tpenupyemcs
OTBETUTH HA B.

29/11 | Kombunuposannutii.
1-8, craTha «
CoBeplieHcTB
yemcsi»
33aganue 1-2
Perynsuus Tpanckpunuuu u IL. 25, crarbs
TPAHCIISALNN B KIIETKE «Tpenupyemcs
30/12 u OpFaHI/ISMe. OlTl;eTI/ITI) Ha B.
Kombunuposannulii. -, CTaThil «
CoBeplieHcTB
yeMmcs»
33aganue 1-2
31/13 | [enenwue KiaeTku. MuTos. IL. 26, craTbs
Kombunuposannulii. «TpenHupyemcst
OTBETHUTH HA B.
1-5
32/14 | Jlenenue kieTku. Meiio3. IL. 27, craTes
[To10BBIE KIIETKH «Tpennpyemcst
OTBETHUTH HA B.
1-4, craTha «
IpakTnyeckas ’
CoBepleHcTB
padora«Pemenne
yeMmcs»
3ﬂeMeHTaprI§ 3a/1a4 1o 33ananme 1-4
MOJIEKYJISIPHOW OHOJIOTHIY.
Kombunuposannwiil.
33/15 | O6o6mammuii ypox 1mo remMe IloBTOpPEHME

«KJ1eTo4HbIi yPOBEeHb
OpraHM3alHu KUBOH MPUPOIbD)
(KOHTPOJIBHBII TeCT 5)

MPOUCXOSAT
OCHOBHEIE dTaImbl
OuocuHTe3a OeKa.
XpaHeHHe, rnepeaava
u

peanu3anus
HacCJICJICTBEHHOM
nH(popManuu B
KJIeTKE. Y METh
IIOJIB30BAaThCS
FeHETUYECKUM
KOJIOM.

PemraTe
OMOJIOTUYECKHE
3aJla41, CBI3aHHEIC

C OTpeaeIeHUEM
MOCJIENOBATEIHLHOCTH
HYKJIEMHOBBIX KUCJIOT
Y YCTaHOBJICHHEM
COOTBETCTBUI MEXKIY
HEH u
IIOCIICJOBATEILHOCTh
O aMHUHOKMCJIOT B
MEITHC.

3aJ1a4H 10
MOJIEKYJISIPHOU
ouoaoruu

[TponykTrBHOE 00IIIECHHUE U
B3aHUMOJIECIICTBUE

B IIPOLIECCE COBMECTHOMN
yaeOHOU

NEATEIBbHOCTH C Y4ETOM
MO3ULUH IPYTUX
YYaCTHUKOB J€SATEILHOCTH
pU 00CYXKICHUH
BOIIPOCOB MEHOTUYECKOTO
JIEJICHUS KIIETKH.

OBnazeHue MeToiaMu
HAy4YHOTO ITO3HAHUS B
MPOILIECCE CPAaBHUBAHUS
MIPOLIECCOB MUTO3a U
Me€i03a, TPOLECCOB
00pa3oBaHMs MYKCKHX H
KEHCKHUX TOJIOBBIX KIETOK Y
YeloBeKa.

JleMOHCTpaLys HaBBIKOB
IIO3HABATEIbHON
pednexcun




Ypoxk obobwenus u cucmemamusayuu
SHAHUT

34/16

O6o0maromuii ypok
KOH(EPEHIIHS 110 UTOTaM
y4eOHO-UCCIIeI0BATEIbCKOM
U IIPOEKTHOU 1E€ATEIbHOCTH

Ypok 0b6obwenus u cucmemamusayuu

IToBTOpEHuUe




