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MNOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUYECKYIO OCHOBY [UISl OMNpEesICHUs
MOIXOM0B K (DOPMHUPOBAHHMIO COJACPKAHHMS YydUeOHOro TpeameTa «bHONOTHS» COCTABHIIM:
koHuenrtyainbHbie monoxkeHus DPIOC COO o B3aMMOOOYCIOBIECHHOCTH IIEJIeH, COJep KaHus,
pe3yNIbTaTOB 00yUYeHUS ¥ TPEOOBAHU K YPOBHIO IMOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHUS 00 00X
HEeNSIX W NPUHLHUIAX, XapaKTepU3YIOUINX COBPEMEHHOE COCTOSIHHME CHUCTEMBI CPEIHEro OOILero
obOpa3oBanusi B Poccuiickoii ®Denepanuu, a TakkKe TOJOXKEHUS O crenuduke Ouomoruu, e
3HaYeHUH B TIO3HAHHUHU >KUBOI MPUPOBI U 00ECTIEYeHUH CYIIIECTBOBAHHUS YEIIOBEYECKOTO 00IIeCcTBa.
CornacHo Ha3BaHHBIM ITOJIOKESHHSIM, OIIPEICICHBI OCHOBHBIE (DYHKITUHM TIPOTPAMMBI 110 OMOJIOTHU U
€€ CTpyKTypa.

[Iporpamma mo Ouosornu Ma€T MpencTaBICHHUE O IENsAX, 00 oO0Imel cTpareruu O0y4eHHUs,
BOCIIMTAHUS U Pa3BUTHs 00ydaromuXcsi cpeacTBaMu yueOHoro npeamera «buonorus», onpenenser
00s13aTeIbHOE MPEIMETHOE COJIEpPIKaHHUE, €r0 CTPYKTYPY, paclpelesieHue Mo pa3jeinaMm U TeMawm,
PEKOMEHIyEMYIO TIOCIEA0BATEIbHOCTh U3YUEHHS yueOHOro MaTepuana ¢ yuéToM MEeXIPEIMETHBIX
U BHYTPUIIPEIMETHBIX CBSI3CH, JIOTHKU 00Pa30BATEILHOTO MPOIECcca, BO3PACTHBIX OCOOEHHOCTEH
oOyyJaronuxcs.

B mnporpamMe 1o OHONOTMM TakKe YYHUTHIBAIOTCS TPEOOBAHUA K IUIAHUPYEMBIM
JUYHOCTHBIM, METallpeIMETHBIM U TPEeIMETHBIM pe3yJbTaTaM o0Oy4deHHs B (HOpPMHUPOBAHHUU
OCHOBHBIX BHUJIOB Y4eOHO-TIO3HABATEIHHOU ACSITEIHLHOCTH/YICOHBIX NEHCTBUH OOYYArOMIMXCS TI0
OCBOGHHIO COJIep KaHUs OMOJIOTHYECKOr0 00pa30BaHusl.

B mporpamme mo Oumonorum (10-11 kmaccel, 6a30BbI YpOBEHb) peaM30BaH MPHHIUI
MPEEeMCTBEHHOCTH B H3y4YeHHHM Ouoioruu, Onarogaps 4YeMmy B Hell MpocMaTpuBaeTcs
HANPaBIIEHHOCTh HA pa3BUTHE 3HAHWUW, CBS3aHHBIX C (OPMUPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33pEHHUS,  IEHHOCTHBIX  OpPUEHTAIMil  JIMYHOCTH,  DKOJIOTUYECKOTO  MBIIUICHHUS,
MIPEJICTABJICHHIA O 3I0POBOM 00pa3e )KU3HU U OCPEKHBIM OTHOIIICHHEM K OKPYXKAIOIISH MPUPOTHON
cpene. [loaToMy Hapsany ¢ uzydeHueM oOLIEOMONIOrHYECKUX TEOPHid, a TaKXKe 3HAHUM O CTPOCHUU
JKUBBIX CHCTEM PA3HOTO0 paHra W CYIIHOCTH OCHOBHBIX IPOTEKAOIIMX B HHUX MPOIECCOB B
mporpaMMe 1O OWOJOTMHM yAENEHO BHHUMAaHUE KCIONb30BAHUIO TMONYYCHHBIX 3HAHUHA B
MOBCEIHEBHON JKW3HM IS pENICHHs] MPHUKIAIHBIX 3adad, B TOM 4YHCIE: NPOPUIAKTHKA
HACJIEACTBEHHBIX  3a00JieBaHUN  4YeJOBEeKa,  MEIUKO-TeHETHMYECKOTO  KOHCYJIBbTHPOBAHMUA,
000CHOBaHUS HSKOJOTHYECKU IE€IECO00PAa3HOTO TMOBEACHUSI B OKPYKAIOIIEH MPUPOIHON cpere,
aHalM3a BIUSHUS XO3AMCTBEHHOHN [EATENbHOCTH 4YeJNOBEKa Ha COCTOSIHHE MPHUPOJHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCWICHHWE BHHMAHUS K TPHUKIATHOW HAMPABICHHOCTH Y4eOHOTO
npenMera «buoNOTHA» MPOJUKTOBAHO HEOOXOAMMOCTBIO OOECHEeUeHHUsl YCIOBUN ISl pelieHus
OJIHOM M3 aKTyalbHBIX 33/1a4 IIKOJBHOTO OHOJIOTHYECKOro O0O0pa30BaHMsI, KOTOpas Mperoaraet
dbopMupoBaHre y oOOydYalOIIUXCS CHOCOOHOCTH aJaNnTUPOBAThCA K HW3MEHEHUSM JTHHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHE cpeaHero oOmero o0pa3oBaHUs 3aHMMaeT BaxxHoe MecTo. OHa
obecrieunBaer (GopmupoBaHUe Yy OOYydYaIOIIUXCS MPEACTABICHUNH O HAyYHOW KapTUHE MUpA,
paciupsieT U 00001IaeT 3HaHUS O JKUBOHM MPHUpPOJE, €€ OTIMYUTENbHBIX MPU3HAKaX — YPOBHEBOMH
OpraHM3allii M DJBOJIOLWHU, CO3MAET YCIOBHUSA [JIs: TO3HAHUS 3aKOHOB JKUBOW TPUPOIBI,
dbopmupoBaHus (GYHKIIMOHATBHOW TPaMOTHOCTH, HABBIKOB 3J0pOBOrO U Oe3omacHoro oOpasa
YKU3HU, IKOJIOTUIECKOTO MBIIIJICHHS, ICHHOCTHOTO OTHOIICHHUS K KUBOU MPUPOJIC U YESIIOBEKY.

Bonbiioe 3HaueHrne 6MOIOTHS UIMEET TaKXKe JIJIsl peHIeHHs] BOCIIUTATENIbHBIX U Pa3BUBAIOLINX
3aa4 CpeaHero ooOmero oOpa3oBaHUWs, COIMANM3ANUK OOydarommxcs. W3ydeHwe Ouonoruu
oOecrieunBaeT yciaoBHS Jis  (OPMHUPOBAHHS HHTEIUVIEKTYaJdbHBIX, KOMMYHUKAIIMOHHBIX U
WH(POPMAITMOHHBIX HaBBIKOB, 3CTETUYCCKOU KYJIBTYphI, CHOCOOCTBYET MHTETPAIIMN OMOJIOTHIECKIX
3HaHUU C TPECTABICHUSAMU M3 JIPYTUX Y4YEOHBIX NPEIMETOB, B YACTHOCTH, (DU3UKHU, XUMHH U
reorpadun. Ha3BaHHBIE TMOJIOKEHHS O TIpeJHA3HAYCHUH Y4eOHOro mpenmera «buomorusn



COCTaBWJIM OCHOBY JUISL OTIPENIEJICHUS TTOAXO00B K 0TOOPY M CTPYKTYPHPOBAHHUIO €TO COJEPKAHMSA,
IPECTaBICHHOr0 B IPOrpamMmMe Mo OHOJIOTUu.

OT16op conepxanus ydueOHOTO Tpeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
HO3ULUH KYJbTYpPOCOOOPa3HOIO MOAXO0/d, B COOTBETCTBUM C KOTOPHIM OOy4Yaroliuecs IOJKHBI
OCBOUTH 3HAaHUS M yMEHUS, 3HAYUMBIE JUII (HOpPMUpPOBAHHS OOIIEH KyJIbTYpHI, OMpPEIEISIONINe
aJIeKBaTHOE IIOBE/ICHUE 4YeJIOBEKa B OKpYJKarolled NpUpOAHON cpene, BOCTpeOOBAHHBIE B
MOBCETHEBHOM JXKU3HU M TPAKTHUYECKOH NesTeNbHOCTH. Oco00e MECTO B ITOW CHCTeMe 3HAHUI
3aHUMAIOT 3JIEMEHTBI COJEPKAHUSA, KOTOPBIE CIIy>)KaT OCHOBOM A7l (YOpMUPOBaHMS IPEACTaBICHUI
O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa W LEHHOCTHBIX OPHUEHTALUAX JIMYHOCTH,
CHOCOOCTBYIOLIMX TYMaHHU3aLUU OMOJIOTHUECKOro 00pa3oBaHusl.

CTpyKTypupOBaHHE COJEpXaHHUA YYeOHOTO Marepuaja B IporpaMMmMe IO OHOJIOTHH
OCYILECTBJIEHO C Y4E€TOM HPUOPUTETHOrO 3HAYEHUs 3HAHUM OO0 OTJIMYMTENBHBIX OCOOEHHOCTSIX
JKUBOU IIPUPOJIBI, O €€ YPOBHEBOW OPraHMU3aLMU U 3BOJIIOLMH. B COOTBETCTBHU C 3TUM B CTPYKTYpE
yuebHoro npeamera «buonorusy» BblIeNEHbl CIeIyIOIuUe coaepKaTenbHble JUHNU: «brnonorus kak
Hayka. Meroabl HayyHOro mno3HaHus», «Kierka kak Ouosjormueckas cucrema», «OpraHusMm Kak
Ouonoruyeckas cucrema», «CucremMa 1 MHOrooopasue OpraHn4eckoro MUpay», « OBOJIOLMS KHUBOH
IPUPOJIBI», «IKOCUCTEMBI U IIPUCYLINE UM 3aKOHOMEPHOCTH.

Heab wn3ydenuss yueOHoro mnpenmera «buosorus» Ha 06a30BOM YpOBHE — OBIIaJIEHHUE
00y4aromyUMUCs 3HAHUSMH O CTPYKTYpPHO-()YHKIIMOHAFHON OpraHU3aliy KUBBIX CUCTEM Pa3HOTO
paHra v npuoOpeTeHne YMeHHH UCI0Ib30BaTh ITH 3HAHUSA AJIS TPAMOTHBIX JEHCTBUI B OTHOLLIEHUU
00BEKTOB ’KMBOM IPUPOJIBI U PELLIEHUS Pa3INYHBIX )KU3HEHHBIX IPOOJIEM.

JlocTwkeHne Lenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
oOecrnieunBaeTcs pelICHUEM CIIEAYIOINX 3a1a4:

OCBOCHME 00YYaIOUIMMHUCS CUCTEMbI 3HAaHUH O OMOJIOTMYECKUX TEOPHSX, YUCHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUIaX, CIyKaIUX OCHOBOM JUIsi (JOPMHUPOBAHUS MPEICTABICHHUNA
0 €CTEeCTBEHHO-HAay4YHON KapTHHE MUPA, O METOAAaX HAyYHOT'O IO3HAHUs, CTPOEHUH, MHOT000pa3un
U OCOOCHHOCTSX JKMBBIX CHCTEM pPa3HOIO YPOBHS OPTaHU3AIMH, BBIJAIOIIMXCS OTKPBITUAX W
COBPEMEHHBIX MCCIIEIOBAHUAX B OMOIOTUY;

(dopmupoBaHHe Yy OOYYAIONMXCS ITO3HABATENBHBIX, HHTEJUICKTYalIbHBIX M TBOPYECKUX
CHOCOOHOCTEHM B mpoliecce aHalu3a AAHHBIX O MyTSIX Pa3BUTUS B OMOJIOIMH HAay4HBIX B3IJISZOB,
UJEN U MIOJXO0I0B K U3YyUEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OPraHU3aALUU;

CTaHOBJIEHUE Yy 00yJaromuxcs o0mien KyJIbTypbl, PYHKIMOHATBHON IPaMOTHOCTH, pa3BUTHE
YMEHUH OOBSACHATH U OLIEHUBATH SIBJICHUS OKPY’KAIOIIETO MHUpa >KUBOW MPHUPOJBl HA OCHOBaHHU
3HAHUM U OIBITA, TOJyYEHHBIX [IPU N3yYE€HUH OMOJIOTHUH;

(dopmupoBaHHEe Yy OOYYAIOUIMXCS YMEHHMH HJUTIOCTPHPOBATH 3HAUEHHE OMOJIIOTHYECKUX
3HaHUH B MPAKTUYECKOM JEATENBHOCTH 4YEJIOBEKA, pPa3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHH U arpOOHOTEXHOJIOTHIA;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOXHOCTH IIO3HAHUS YEJIOBEKOM >KUBOW MPUPOABI,
HEOOXOIMMOCTH OEpeXHOT0 OTHOMIICHUS K HEW, COOJIOACHUS 3TUYECKUX HOPM TPHU MPOBEICHUU
OMOJIOTMYECKUX UCCIIEJOBAHUM;

OCO3HAaHHE LIEHHOCTH OWOJIOTMYECKUX 3HAHUM Ui TOBBIILIEHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYPBI, 17151 POPMUPOBAHUS HAYyYHOTO MUPOBO33PEHUS;

NpUMEHEHNE MPHOOPETEHHBIX 3HAHMM W YMEHHH B TOBCEIHEBHOHM J>KM3HU JUIS OLEHKH
HOCJEICTBUM CBOEH MAEATeNbHOCTH 10 OTHOLIEHHI0 K OKpy)Karolled cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHHE U COOIOACHNE Mep MPOPUIAKTHKH 3a00JI€BAaHHIA.

CBA3b C PABOUYEN ITIPOTPAMMO BOCIIUTAHUSI IIKOJIBI

Peanu3zanusi BOCIUTATENBHOTO MOTEHIMAIA YPOKOB OMONIOTUU (YPOUHOM EeATENbHOCTH,
ayJUTOPHBIX 3aHATHI B paMKaX MaKCUMAJIbHO JIOITyCTUMON yueOHOM HArpy3KH) IpeayCcMaTpUBaeT:

- MAKCUMaJIbHOE UCIOJIb30BAaHUE BOCIIMTATENIbHBIX BO3MOKHOCTEN COAEpKaHUS YPOKOB NSt
dopmupoBaHuss y OOYyYaIOIIMXCS POCCHUHCKUX TPAAMIMOHHBIX JyXOBHO-HPAaBCTBEHHBIX U
COIIMOKYJIBTYPHBIX LIEHHOCTEH, pOCCUHCKOr0 UCTOPUYECKOTO CO3HAHUSA HA OCHOBE MCTOPHUUYECKOTO



NPOCBENIEHHS; TOA00pP COOTBETCTBYIOLIETO COAEP)KAaHUS YPOKOB, 33JaHUM, BCIIOMOTAaTEIbHBIX
MaTepHaoB, NPOOIEMHBIX CUTyalluil A7 00CYKACHUIH;

- BKJIIOYEHHE B COJIEpKAHHE YPOKOB IIEJIEBBIX OPHUEHTHPOB PE3YJbTATOB BOCHHUTAHUS, UX
y4eT B ONpeAEIeHUN BOCIIUTATEIbHBIX 3314 YPOKOB, 3aHATUH;

- BBIOOp METO/I0B, METOIUK, TEXHOJIOTUH, OKA3bIBAIOIINX BOCIIUTATEILHOE BO3/ICHCTBHE HA
JUYHOCTh B COOTBETCTBHUM C BOCIMTATENbHBIM HJA€ATIOM, LEIbI0 M 3aJayaMd BOCIUTAHMUA,
IEJIEBBIMA OPHEHTHpPAaMH PE3yJbTaTOB BOCIUTAHMSA, pPEATH3ALMI0 TPUOPUTETA BOCIHTAHUS B
y4eOHOI e TeTbHOCTH;

- TIpUBJICYCHHE BHUMAHHs OOYYarOIIMXCAd K IEHHOCTHOMY aCHEKTy M3y4aeMBIX Ha YpPOKax
IPEMETOB, SIBIEHUN U COOBITUH, MHULIMUPOBAHUE OOCYKJIEHHH, BHICKA3bIBAHUN CBOET0 MHEHUH,
BBIPAOOTKH CBOETO JTMYHOCTHOTO OTHOIICHHS K N3y4aeMbIM COOBITHSIM, SIBJICHUSM, JTUIIAM;

- TpPUMEHEHHE WHTEPaKTUBHBIX (QOpM yueOHOH paboThl — HHTEIUIEKTyalIbHBIX,
CTHUMYJIUPYIOIIMX TI03HABATENbHYI0O MOTHBALMIO, WIPOBBIX METOJIWK, JUCKYCCHH, JAIOLINX
BO3MOXHOCTb PHOOPECTH OMBIT BEJCHHUSI KOHCTPYKTUBHOT'O IMAJIOra; TPYIIOBOI paboThl, KOTOpast
YYUT CTPOUTH OTHOIIEHHUS W JCWCTBOBATH B KOMAaHJE, CIIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO
MBILIICHUS;

- moOyXXAeHHne OOydYarolmmxcsi CcoOM0AaTh HOPMBI TOBENEHUs, MpaBuia OOIIEHUS CO
CBEpCTHHUKAaMM ¥  MEJAarorMYyecKUMH paOOTHUKAMH, COOTBETCTBYIOLIME YKJIAAy  ILIKOJIBI,
YCTaHOBJICHHUE U TOJIEPIKKY TOOPOKETATEILHON aTMOC(EPHI;

- OpraHu3alMi0 HACTABHUYECTBA MOTHUBHPOBAHHBIX M 3PYIUPOBAHHBIX OOYYAIOIIUXCS HAJ
HEYCICBAIOIIMMHU  OJHOKJIACCHHUKAMHM, B TOM 4YHCI€ C OCOOBIMH  00pa30BaTENbHBIMU
HOTPeOHOCTSAMH, JAOLIEro OOydyarolMMCS COLMAIbHO 3HAYUMBIA OIBIT COTPYIHUYECTBA U
B3aMMHOM ITOMOIIIH;

- VHULMUPOBAHME M TMOAJCPKKY MCCIEI0BATENbCKON ESITEeIbHOCTH O0yYaromuxcs,
IUIAHUPOBAaHME ¥ BBHINOJIHEHHE WHIMBUAYAIBHBIX W TPYNIOBBIX IPOEKTOB BOCIHMTATEIHEHOU
HalpaBJIEHHOCTH.

PesynbraTel enuHCTBa Yy4eOHOW M BOCIHMTATENBHOW NEATENLHOCTH OTPAKEHBI B pasfele
paboueil nmporpammsl «JIMUHOCTHBIE pe3ynbTaThl U3yueHHs ydyeOHoro npeamera «buosorus» Ha
YpOBHE cpeHero o0miero 00pa3oBaHUs».

MECTO YYEBHOTI'O IIPE/IMETA «bHOJIOTUSI» B YYUEBHOM IIJIAHE

Ha ypoBHe cpeanero obuiero oopa3zoBanusi «buosorusy» sBisercs 00s3aTeNbHBIM YUeOHBIM
MPEIMETOM, KOTOPBI BXOJIUT B COCTaB MPEeIMETHOM 001acTi « EcTeCTBeHHOHAYYHBIE TIPEIMETHD».

Cpoxk ocBoenus paboueit mporpammsl: 10-11 kmaccer, 2 roga

KosmaecTBo yacoB B yu4eOHOM IIaHe HA n3ydeHue npeamera (34 yueOHbIe Heenn)

Knacc KomnuuectBo yacoB B Hefeno | KoauuecTBO 4acoB B rof
10 xmacc 1 34
11 xnacc 1 34
Bcero 68




COJAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOTMU C OOIIECTBEHHBIMH, TEXHUYECCKHUMH H JIPYTHMH
€CTeCTBEHHBIMU HaykamH, Quiocoduei, 3THUKOHM, 3cTeTHKol u mnpaBoMm. Pomnb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CUCTeMa OMOJIOTUIECKUX HAYK.

MeTtopl O3HAHUS JKUBOM MPUPOIBI (HAOIIOACHHE, SKCIIEPUMEHT, OMUCaHHe, U3MEpPEHHeE,
KJIacCU(UKAIUsI, MOJCIIUPOBAHNE, CTATHCTUYECKAss 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuxk.

Tabmuis! u cxeMbl: « MeToIbI TO3HAHUS KUBON PUPOIBD).

JlabopaTopHble M NpaKkTHYeCKHE PA0OThI:

[Tpaktnueckass pabota Ne 1. «Vcmonp3oBaHWe pa3IHYHBIX METOAOB MPHU HU3YYEHUU
OMOJIOTHYECKUX OOBHEKTOBY.

Tema 2. JKuBble cucTEMbI M X OPraHU3aI U,

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owosnoruu. OTIu4mMe >KUBBIX
CUCTEM OT HEOPTaHWYECKOU MPHUPO/IBI.

CpoiicTBa OumocwcTeM ¥ WX pa3HooOpaswe. YPOBHH OpraHH3alud  OHOCHCTEM:

MOJIEKYJISIPHBIH, KJICTOYHBIH, TKaHEBBIH, OpTraHU3MEHHBIH, MOMNYJISIIIMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreoeHOTHYECKNH ), OMOC(HEPHBIH.
JdemoHcTpauuu:

Tabmuuelr u cxembl: «OCHOBHBIE TPU3HAKUA KHU3HH», «YPOBHH OpraHM3alUd >KUBOH
OPUPOABI».

O6opyaoBanue: moaens Mosekysl JTHK.

Tema 3. XuMH4YeCKHUil COCTAB H CTPOEHHUE KJIETKH.

XHUMHWYECKUHN COCTAB KJIETKH. XMUMHUYECKUE IEMEHTBI: MaKPO3JIEMEHTBI, MUKPO3JIEMEHTHI.
Bona n MuHepasbHble BelecTBa.

@yHKIMM BOJBl W MHUHEpPAJIbHBIX BellecTB B Kierke. [loanepkaHue OCMOTHYECKOIO
OanaHca.

Benku. CocraB u ctpoeHHne 0eNKOB. AMHHOKUCIIOTH — MOHOMEpHI OenkoB. Hesamenumbie
3aMEHHMBbIE AMUHOKHCIOThl. AMHUHOKUCIIOTHBIM cOCTaB. YPOBHH CTPYKTYPbl OEIKOBOM MOJEKYJIbI
(mepBuYHas!, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTYypa). XMMUYECKHE CBOMCTBA OENKOB.
buonornueckne GpyHKIMN OCIIKOB.

®epmeHThl — OHonoruyeckue kartamuzaTopbl. CTpoeHue (epMmeHTa: aKkTUBHBIA LEHTD,
cyoctpatHas  cneuuduuHocte.  Kodepmentsl.  Buramunsl.  Ominums  ¢(epMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

VYraeBoasl: MOHOcaxapHbl (Ti0K03a, pubo3a M Je30kcuprbo3a), aucaxapuisl (caxaposa,
JaKTO3a) M TOJHMCcaxapuabl (KpaxMai, TJIMKOTEH, IeJutoiio3a). buomornmueckue ¢GyHKIUU
YTJIEBOIOB.

Jlunuapl:  TpuraMuepuasl, Qgochomunuael, crepouabl. [uapodumibHO-THAPOPOOHBIE
cBoiicTBa. buonorndeckne QyHkuuu aunuaoB. CpaBHEHHE YIJIEBOAOB, OCJKOB M JIMIUAOB Kak
MCTOYHUKOB YHEPIHUH.

Hyxneunossie kucnotsl: [IHK u PHK. HykneoTuasr — MOHOMEpBI HYKJIEUMHOBBIX KHCIOT.
Crpoenne u pynkuuu JJHK. Ctpoenune u ¢pynxuu PHK. Buast PHK. AT®: ctpoenune u QyHKIHH.

[luronorus — Hayka o kjerke. KierouHas Teopusi — mpuMep B3aUMOIEHCTBUS HIEH U
(akTOB B HAYYHOM MO3HAHUH. METOIbI U3YYEHUS KIETKH.

Krnerka xak nenoctHas xuBas cuctema. OOIue NpU3HAKM KIETOK: 3aMKHYyTas Hapy’KHas
memOpana, monekynbl JJHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a OeJka.



Tumel KIETOK: JyKapuOTHYecKas | Tpokapuotudeckas. (OCOOEHHOCTH CTpPOCHUs
npokapuoTuyeckoil kietku. Kierouynast crenka Oaktepuil. CTpoeHHE SyKapHOTHUYECKOW KIIETKH.
OCHOBHBIE OTJIIMYHS PACTUTEIBHOM, Y)KUBOTHON M TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbhl KIETOK — KIJIETOYHAs CTEHKA, TIUKOKAJIMKC, UX (yHKIHUU.
[Tnasmatuueckass MemOpana, e€ cBoWcTBa u (QyHkuuu. LluTomnmasmMa u €€ OpraHOWIBL
OnxnomemOpannble opraHoubl kietku: DIIC, anmapar ['ombmku, nu3ocomsel. [loryaBTOHOMHBIE
OpraHOM/Ibl KJIETKU: MUTOXOHJIpUH, TiacTuabl. [IporcxoxkaeHne MUTOXOHApUM U TuiacTua. Bums
wiactug. HemeMmOpaHHbIE OpPraHoOWABl KJIETKH: PUOOCOMBI, KIJIETOYHBIM LEHTpP, LEHTPUOIH,
PECHUYKH, KTIyTUKH. DYHKIIMK OPTaHOUIOB KJIETKU. BrimtoueHusl.

SAnpo — perynsTopHblid HeHTp KiIeTku. CTpoeHHe siapa: suepHas o0oyiouka, KapHoIiazMma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIIecTB B KJIETKE.

JdemoHcTpaumnu:

[Toptpetni: A. JleBenryk, P. I'yk, T. llIBann, M. Illneitnen, P. Bupxos, [Ix. Yorcon, O.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «Pacmpenenenrie  XMMHUYECKHX JJIEMEHTOB B HEXHUBOM  mpupone»,
«PacnpeneneHre XUMUYECKUX JJIIEMEHTOB B )KUBOU MIPUPOAEY.

Tabmumpsl u cxembl: «llepuoanueckas TabnHIa XUMHUYECKUX dJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOABD, «buocuHTe3 Oenmka», «CTpoeHHe MOJeKynbl Oenka», «Ctpoenue (epmeHTay,
«HyxnennoBeie kucnotel. [JHK», «Ctpoenue mosekynsl AT®», «CTpoeHHe 3yKapuOTHYECKOU
KIeTkn», «CTpoeHue >KUBOTHOM KIETKW», «CTpOEHHE pacTUTEIbHOU KIeTKkn», «CTpoeHue
MIPOKAPUOTUYECKON KiIeTKN», « CTpOoeHUE spa KIETKW», « Y TIAEBOIBDY, «JIMIHAB.

OOGopynoBaHue: CBETOBOM MHKPOCKON, OOOPYIOBAaHHE JUIsi IMPOBEICHUS HAOIIOICHUH,
U3MEpPEHM, IKCIEPUMEHTOB, MHUKPOMpENapaTbl PacTUTEIbHBIX, MXUBOTHBIX U OaKTepHAbHBIX
KJIETOK.

JlaGopaTopHble U NpaKTH4YeCcKHe PadoThI:

JlaboparopHast pabora Ne 1. «M3ydeHHWe KaTaIMTHUYECKOW aKTUBHOCTH (epMeHTOB (Ha
MpUMEepE aMIJIa3bl UM KaTanas3bl).

JlaboparopHast pabota Ne 2. «VI3yueHue CTpOCHHS KJIETOK PACTEHUH, )KUBOTHBIX M OaKTEPHiA
0] MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U uX OMHCAHHUE».

Tema 4. ’/KusHeneATeJIbHOCTH KJIETKH.

OOMeH BelecTB, WM METab0IM3M. ACCUMIIISIUS (TTACTHYECKUH OOMEH) M JUCCUMUIISIINS
(oHepreTHdecKuii OOMEH) — JBE CTOPOHBI EIMHOTO Tporiecca Merabonu3Ma. Poib 3akOHOB
COXpaHEHHUS BEIECTB ¥ SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOo(HBIN U TerepoTpodHEIi. Pons depmeHTOB B 0OMEHe
BEIIECTB U MPEBPALEHIUH SHEPTUHU B KIIETKE.

®orocunaTe3. CBeroBas u TemHOBas (a3l ¢orocuHTe3a. Peakmum (oTocuHTe3A.
O¢ddexTuBHocTh oTocuHTe3a. 3HaueHUue (PoTocHHTE3a A KU3HM Ha 3emiie. BriusHue ycnoBuid
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHuHTe3. XEMOCHHTE3HUpYIoe OakTepuu. 3HaYeHHE XEMOCHHTEe3a I JKM3HU Ha
3emuie.

DHepreTudeckuii oOMeH B KieTke. Paciiennenue BemecTs, BhACIEHUE U aKKyMYyJIMPOBaHKE
SHEPrUM B KIETKE. OTambl JHEPreTHYecKoro oOmeHa. [nukomm3. bpoxkeHWE W €ro BHIBIL
Kucnoponnoe oxucienue, Wik KiIeToyHoe JbixaHue. OkucinutenbHoe (ochopuinpoBaHue.
O} PeKTUBHOCTH IHEPTreTUIECKOT0 OOMEHA.

Peakiun matpuunoro cuHTe3a. [eHermueckas wuHpopmarus wu  JHK. Peammzarnus
TeHeTHYeCKOW HMH(pOpMAIMM B KJIETKe. | eHEeTHMYeCKHil KO M €ro CBOWCTBa. TpaHCKpUMNIHUS —
MatpuuHbli cuHTe3 PHK. Tpancmsmus — OuocuuTes Oenka. Dtambl TpaHchasuud. KogupoBaHwme
aMHHOKHUCIIOT. Pons pubocoM B OuocunTe3e Oenka.

Hexnerounsie hopmbl sxu3Hu — BUpYChl. Uctopust oTkpeiTrs BupycoB (/1. V. IBaHOBCKMIA).
OCOOeHHOCTH CTPOCHHSI W J>KM3HEHHOTO LUWKJIa BHPYcoB. baktepmodaru. bomesnm pacreHwmit,
JKUBOTHBIX W Ye€JOBEKa, BbI3bIBacMble Bupycamu. Bupyc nmmmyHonedunurta yenoBeka (BUY) —



Bo30yautens CIIM/la. OOpatnHast TpaHCKpHILHUS, peBepTa3a M HHTerpasa. Illpodumakruka
pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.

JdemoHcTpaumnu:

[Toptpetsi: H. K. Konbiios, 1. . UBanoBckuii, K. A. Tumupszes.

Tabmumet  w cxembl:  «Tumbel  mutanus», «Metabommsm»,  «MHUTOXOHAPHUNY,
«OHepreTnueckuii oOMen», «Ximopormiact», «Potocunre3n, «Crpoenue JIHK», «CtpoeHue wu
¢yHKIMOHMpOBaHUE TeHay, «CuHTe3 Oenka», «I'eHeTnyeckuii kKoay», «Bupyce», «bakrepuodarmy,
«Ctpoenue u xxu3HeHHBIN UK Bupyca CIIN1a, 6akTepuodaray, «Permmkarus JTHK.

O6opynoBanue: monenu-ammukauu «Yasoenue JIHK wu tpanckpunumsy, «buocuntes
oenkay, «CTpoeHHE KISTKW», MoJieab cTpykTypsl JJHK.

Tema 5. PasMHoOkeHUe U MHAMBUAYAJIbHOE PAa3BUTHE OPTaHU3MOB.

Krnerounplii UK, WIM SKU3HCHHBIM 1K KiaeTku. MuTepdaza m muto3. Ilpormecchr,
nporekaromue B uHTepdasze. Perumkanus — peakums matpuunoro cunte3a JIHK. Crpoenwme
XpPOMOCOM. XPOMOCOMHBIH Ha0Op — KapuoTHN. JIMIUIOWTHBIA W TallJIOMIHBIH XPOMOCOMHBIC
HaOopbl. Xpomatuabl. LluTonornyeckue OCHOBBI Pa3MHOXKEHHS U WHAUBUIAYAJIBHOTO Pa3BUTHUSA
OpraHU3MOB.

Jenenune xierku — muto3. Ctaauu mutosa. IIporeccsl, Mpoucxosaimue Ha pasHbIX CTAAMSIX
MHUTO3a. bBHOIOrnYeckuii CMbICI MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aronTo3.

@opMbl pa3MHOKEHHSI OPraHU3MOB: OECIONI0e U MOJIOBoE. Buabl Oecrnonoro pa3MHOKEHUS:
JiefieHHe HaJBO€, IMOYKOBAaHHUE OJHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE, BETETATUBHOE
pa3MHO)KeHue. MICKycCTBEHHOE KIIOHHPOBAaHUE OPTraHU3MOB, €T0 3HAYEHUE JJIs CEJEKIIHNH.

[TonmoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOI0ro.

Meito3. Craguu wmeiosza. IIporeccel, mpoucxonsimue Ha crtagusix Meiosza. IloBeneHue
XpoMocoM B Meno3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HaYEHUE MENH03a.

["amerorenes — mporecc 00pa3oBaHUS MOJOBBIX KJIETOK Y KUBOTHBIX. [10/IOBBIE XKene3bl:
CEMEHHUKH W suyHUKUA. OOpa3oBaHWE W PaA3BUTHE IOJIOBBIX KIETOK — TaMeT (CHepMaTo30HI,
AilleKsIeTka) — crmepMaToreHe3 U oBoreHe3. (OcCOOEHHOCTHM CTpOEHMS  SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

NunuBuyanbHOE pa3BuTHE (OHTOreHE3). DMOpHOHAIBHOE pa3BUTHE (AMOpHOTreHe3). DTarnbl
SMOPHOHAIFHOTO PA3BUTHSL y MO3BOHOUYHBIX JKMBOTHBIX: JPOOJIEHHE, TacTPYJISALUS, OPraHOTeHEs.
[TocToMOproHaIbHOE pa3BUTHE. THUNBI MOCTIMOPHOHANBHOTO PAa3BUTHUS: MpsIMOe, HEMpIMOe
(mmumHOYHOE). BrusiHue cpeapl HA pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIC BBI3HIBATH
BPOX/IEHHBIE YPOJCTBA.

Poct u pasButue pacteHuil. OHTOreHe3 LIBETKOBOI'O PAaCTEHUS: CTPOEHUE CEMEHH, CTaaAuU
pa3BUTHSL.

JdemoHcTpaumu:

Tabmunpl U cxembl: «DOpMBI pa3sMHOXKEHHUS OPraHU3MOBY», «J{BOHHOE OIUIOAOTBOpEHHUE Y
IIBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXEHHE pacTeHU», «JledeHue KiIeTku OakTepuii»,
«CtpoeHre TOJIOBBIX KIETOK», «CTpoeHHe XpomMocoMbl», «Kierounslii nukim», «Pemnmkanus
JHK», «Mwuto3», «Meio3», «IIpsamoe n HenpsiMoe pa3BUTHE», «l'aMeTOreHe3 y MIEKOIUTAOIUX U
4esoBeKkay, « OCHOBHBIE CTaJIMM OHTOT€HE3a».

O6opynoBaHue: MHKPOCKOI, MUKpornpenaparbl «CnepMaro30uabl MIIEKOMHUTAOLIET0»,
«SlinekneTka MIIEKONUTAOMIET0», «KapuoknHe3 B KJIETKaxX KOpELIKA JIyKa», MarHUTHAs MOJEIb-
ammumakanys «Jlenenue kinetku», monenb JJHK, monens meradasHoit XpoMOCOMBL.

JlaGopaTopHble U NpaKkTH4YecKHe padoThI:

JlaboparopHast padora Ne 3. «HabmoneHne MuUTO3a B KIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpEnapaTax».

Jlaboparopuass pabora Ne 4. «M3ydeHwe CTPOCHHUS TMIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.



IIpenmer u 3amaum reHeTuku. Fcropus pa3BuTus reHeTUkd. Ponbs murTonorun u
SMOPHUOJIOTUN B CTAHOBIIEHWU TE€HETHKHU. BKian poccuiickux U 3apyOexHBIX YU4EHBIX B pa3BUTHE
TCHETUKH. MeToNbl TEeHEeTUKH (TUOPUIOJIOTUYECKHM, IMTOTCHETUYECKUH, MOJEKYJISIPHO-
reHetnyeckuii). OCHOBHbIE T'€HETHYECKHE MOHATUA. ['eHeTndeckass CUMBOJIMKA, HCIONb3yeMas B
CXEMaxX CKpEIIMBaHHIA.

3aKOHOMEPHOCTU  HAcCJIeIOBaHMs  IPU3HAKOB,  yCTaHoOBIeHHble [.  Menngenem.
MoHoruOpuaHOe CKpelrBaHue. 3aKOH eIUHO00paszus THOPHIOB MEpPBOro MOKoJeHws. [IpaBmio
JOMUHUPOBaHMS. 3aKOH pacllEIVIeHUs] MPU3HAKOB. [ nunore3a yuctorel ramer. [loaHoe M HEMoaHOE
JIOMAHHPOBAaHUE.

JurubpugHoe  ckpemuBaHue. 3aKOH  HE3aBUCUMOTO  HAClEZIOBaHMUS  IPU3HAKOB.
[{uToreHeTHUECKHEe OCHOBBI JUTHOPUIHOTO CKPEIIMBAaHUSA. AHAIM3UPYIOIIEe CKpElIMBaHUE.
Hcnonp30BaHne aHAM3UPYIOIIETO CKPEIIMBAHMS TS OTIpeIeJIeHHsI TEHOTUIIA OCOOH.

CuerieHHoe HacieqoBaHMe TIpu3HakoB. Pabora T. Moprana mno cuemIeHHOMY
HacJe10BaHUI0 reHoB. HapyiieHue crienyieHys rTeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTuUeCKre KapThl.

['enetnka moja. XpoOMOCOMHOE OIpEAENeHHE MoyIa. AyTOCOMBI U TMOJOBBIE XPOMOCOMBI.
['omorameTHbIE U TE€TEPOraMeTHbIE OpraHu3Mbl. HacieoBanue npu3HakoB, CHEMJIEHHBIX C TIOJIOM.

N3meHunBOCTh. BHbl ”3MEHUMBOCTU: HEHACIEACTBEHHAs U HacyeICTBeHHas. Posb cpenbl B
HEHACJIEICTBEHHOM  HM3MEHUYMBOCTH.  XapaKTepUCTUKAa  MOAW(UKAIMOHHOW  HM3MEHYHMBOCTH.
BapuannonHnbiil psan u BapuanuoHHas Kpuas. Hopma peakiuum npusHaka. KonuuecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U X HOpMa peakiuu. CBoHCTBAa MOIUPUKAIIMOHHON W3MEHYNUBOCTH.

HacnencrBennasi, WM TeHOTHNHYECKas, M3MEHYMBOCTh. KOMOMHATHBHAsT M3MEHUHMBOCTb.
Meiio3 W TmONOBOW Tpomecc — OCHOBA KOMOWHATHBHOM W3MEHYMBOCTH. MyTalMOHHAsS
u3MeHunBocTh. Kiaccudukanus wMyTanuii: TeHHble, XPOMOCOMHBIE, TeHOMHble. YacToTa u
NpUYUHB MyTanuid. MyTareHHble (akTOpbl. 3aKOH TOMOJOTHYECKHX DSIOB B HACIIEICTBECHHON
n3menurBocty H. . BaBunosa.

BHesnepHas HacaeACTBEHHOCTh U U3MEHYNUBOCTb.

I'enernka uyenoBeka. Kapuorun wuyenoBexka. OCHOBHBIE METOAbl TE€HETUKH YEJIOBEKa:
IreHEAIOTUYECKUM,  OJIM3HENOBBIM,  ITUTOTEHETUYECKUM,  OUOXMMHUYECKUU,  MOJICKYJISIPHO-
reHeTuyeckuii. COBpEMEHHOE OIpEACNICHHEe TIE€HOTUIA: IIOJHOTEHOMHOE CEKBEHUPOBAHME,
reHOTUNIHpPOBaHUEe, B TOoM uwucie ¢ mnomonibio [I[[P-ananuza. HacneactBenubie 3aboseBaHus
YyesloBeKa: TeHHbIE 00JIe3HH, 0OJIe3HU C HACIIEACTBEHHON MPEIpacloNokKEHHOCThIO, XPOMOCOMHbIE
6one3nn. Comarnueckue U TeHepaTuBHbIe MyTaluu. CTBOJIOBbIE KJIETKU. [IpUHIUIIBI 3T0pOBOTO
o0Opa3a HW3HHU, IUATHOCTHKH, MPOPUIAKTHKUA W JICUEHUs TeHeTHUecKux Oomnesnel. Meauko-
TeHETUYECKOE KOHCYJbTUPOBAHUE. 3HAUEHHE MEIUIMHCKOM TE€HETUKH B TNPEIOTBpALICHUH U
JICYeHUHU TeHEeTHYeCKUX 3a00JIeBaHU YeNOBeKa.

JdemoHcTpaumu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBunos.

Tabmumpl u cxembl: «MOHOTHOPUAHOE CKpEIIMBAHUE M €r0 IUTOTEeHETHYeCKas OCHOBAY,
«3aKOH PAcCIIETICHUs U €ro IUTOTeHETUYECKasi OCHOBA», «3aKOH YHUCTOTHI TaMeTy, «lurudpuaHoe
ckpemuBanue», «lluromornyeckue  OCHOBBI ~ AUTHOPUTHOTO  CKpelIuBaHus», «Meios»,
«B3anMoielicTBHE aJJIEIbHBIX IT'€HOBY, «[ €eHETHYECKUE KapThl PACTEHUI, ) KUBOTHBIX U YEJIOBEKA,
«l'eHeTnka mosa», «3aKOHOMEPHOCTH HACIENOBaHUs, CUEIUIEHHOro ¢ mojom», «Kapuotunsl
YelloBeKa W IKUBOTHBIX», «BuIel w3MeHUHMBOCTHY, «MOAU(PUKAIIMOHHAS HM3MEHUYHUBOCTHY,
«HacnenoBanue pesyc-hakropay, «['eHeTuka rpynn kpoBu», « MyTallmoHHass HU3MEHUYUBOCTDY.

O6GopyaoBanue: Mojenu-anuiMkanuu «MoHorubpuaHoe ckpemmBanue», «HemonHoe
JOMHUHUpOBaHHE», «JlurubpumaHoe ckpemuBanuey, «llepekpécT XpomMocom», MHKPOCKOI H
Mukpornpenapar «Jpo3zodpwmra» (Hopma, myTanuu (HOpPMBI KPBUIBEB U OKpacKu Tema), repbapuit
«["opox MoceBHO.

JlabopaTopHble M NpaKTHYeCKHE PAdOThI:



Jlaboparopuast pabora Ne 5. «M3ydeHune pe3yabTaTOB MOHOTHOPUIHOTO W JUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopuast pabota Ne 6. «/3ydenne mMoaupUKAIMOHHOW W3MEHUYUBOCTH, MTOCTPOCHUE
BapHAIIMOHHOTO Psifia U BApUAIIMOHHOM KPUBOWY.

Jlabopatopnass pabora Ne 7. «AHamu3 MyTamui y Jpo30pMIBI  HAa TOTOBBIX
MUKpOIIpenaparax».

[Ipaktuyeckas padora Ne 2. «CocTaBlieHHE U aHAJIM3 POJIOCIOBHBIX YETOBEKa.

Tema 7. Cesnexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa U IpoLecC. 3apoKJIeHUEe CEJIeKIMU U JoMectukainus. Yuenue H. U.
BaBunoBa 0 IeHTpax MPOUCXOXKICHUS W MHOrooOpa3usi KyJbTypHbIX pacTeHuil. LleHTpsl
MIPOUCXOXKICHUSI IOMAITHUX KUBOTHBIX. COpT, TOpOAa, IITAMM.

CoBpeMeHHbIE METOJbl CeNeKIMU. MacCoBBIi U WHIANBUAYAIbHBI OTOOpPHI B CENEKLUU
pacTeHuid u KUBOTHBIX. OIIEHKAa dKCTEpbepa. BIU3KOPOJICTBEHHOE CKPEIIMBaHWE — WHOPHIIUHT.
Yucras nunus. CkpeniyBaHue YUCThIX TUHUM. ['eTeposuc, nnu rubpunHas cuia. HeponctBenHoe
ckpenBanue — ayTopuaunr. OtnanéaHas rudbpunuzanus u e€ ycrnexu. FIcKkyccTBeHHBIN MyTareHe3
U TIOJTy4YeHHE MONUIITIONI0B. JJoCTHKEHUS CeNeKIIUN PAaCTeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexnonoruss kak oOTpacib MPOU3BOACTBA. ['€HHas WHXKEHepHus. ITanbl CO3JaHUs
pekomOunanTHoit JIHK w TpaHcreHHbix opranusmoB. Krerounas wmkenepus. Kierounsie
KYyJbTYypbl. MUKpPOKIIOHAIBHOE pa3MHOXKEHUE pacTeHuid. KioHMpOBaHME BBICOKOMPOIYKTHUBHBIX
CENIbCKOXO3SUCTBEHHBIX OPTraHM3MOB. OKOJOTHYECKHe U JTHueckue mpobnembl. MO —
TeHETUYCCKU MOTUPHUITUPOBAHHBIC OPTaHU3MBI.

JeMmoHcTpanuu:

IToptpersr: H. Y. BaBuinos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmumsl w1 cxembl: KapTa «LleHTpbl NPOMCXOXIEHUS M MHOT000pasusl KYyJIbTYpPHBIX
pacteHuii», «llopoabl JOMamIHUX >KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHHi», «OtnanéHHas
rubpuauzanus», «Paboter akamemmka M. @. MHWBanoBay, «I[lomummonmus», «OOBEKTHI
ouorexnonoruny, «Kierounsle KynbTyphl M KIOHUpoOBaHHE», «KOHCTpywpoBaHHe U TEpeHOC
T€HOB, XPOMOCOM).

OO6opynoBaHue: MyJISDKH TUIOJIOB M KOPHEIIOJNOB IUKUX (OPM M KYyJIbTYPHBIX COpPTOB
pactenui, repoapuii « CellbCKOX03STMCTBEHHBIE PACTCHUS.

JlabopaTopHble M NpaKTHYeCKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METONbI M JOCTHKEHHSI CEJIEKIIMM PACTeHUH W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATSILHBIM yYacTOK, B TEILTUYHOE
X03SICTBO, Ta0OPaTOPHUIO arPOYHHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. IBoIIOIIHOHHASA OMOJIOTHS.

[IpeanocbuIKM BO3HUKHOBEHHMSI SBOJIFOLIMOHHON TEOPUHU. DBOJIIOIIMOHHAS TEOPUS U €€ MECTO
B Omosoruu. BimsiHrEe 3BOIONMOHHON TEOPUH HA Pa3BUTHE OUOJIOTHH U APYTUX HAYK.

CuzerenbcTBa 3BoONMU. [laneoHTonOrnYeckue: nocaeqoBaTeIbHOCTh MOSBICHHS BUOB
B TIaJICOHTOJOTMYECKOW JIETOMMCH, TNepexoansie ¢Gopmbl. buoreorpaduueckue: CXOACTBO U
paznuuue dayH u (I0p MATEPUKOB U OCTPOBOB.

OMOpPHOIOTHYECKHEe: CXOJCTBA WM Pa3IM4dusi SMOPHUOHOB Pa3HBIX BUIOB ITO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE:  TOMOJIOTMYHBIE, AHAJOTWYHbIE, pPYyAUMEHTapHbIE OpraHsbl,
aTaBU3MBI. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTaboIMYECKUX MyTel Y BCeX OPraHu3MOB.

OpomtormonHas  teopust Y. JlapBuna. Ilpeanochbulku BO3HHMKHOBEHHUS JapBUHU3MA.
JIBuKyIIMe CUIIbI BOJIONUY BUIOB 1O JlapBuHY (M30BITOUHOE pa3MHOXKEHHE MPU OTPaAaHUUYEHHOCTH
pecypcoB, HeonpeaenEéHHas N3MEHYHBOCTh, 00pb0a 3a CyIECTBOBAHKE, ECTECTBEHHBINH 0TOOD).

Cunrternueckas Teopus sBosonnn (CTO) u €€ 0OCHOBHBIE TIOJIOKECHHS.

MuxkposBosntorus. [Tonmynaius kak eIMHULIA BUIA U SBOIIOLUU.



JBrokymnue cuiibl ((pakTophl) SBONIONUH BUIOB B MpHUpojae. MyTallMOHHBIA IMpOIECcC |
KOMOHMHATHBHAs U3MEHUYUBOCTb. [lomymsiimonHbIe BOJIHBI U Apeiid reHoB. M3omsauus u MUrparus.

EcrectBennsiii oTt60p — HampaBisitoumii  (akrop sBomoruu. DoOpMBI  €CTECTBEHHOTO
otbopa.

[TpucrocobaeHHOCTh OPraHU3MOB KaK pe3ysbTar 3Boonuu. [IpuMeps! npucrnocobaeHuii y
OpraHu3MoB. ApoMOp(O3bl U UANOAATITAIIUH.

Bun wu BupooOpaszoBanme. Kpurepunm Buma. OcHoBHble (OpMBI BHI000pa30BaHUS:
reorpauyeckoe, SKOJIOrHIECKOe.

MaxkposBomronus. Popmbl  3BONMOLMH:  (UIIETHYECKAs, IHUBEPreHTHAas, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMocTh SBOMTIOIHH.

[Ipoucxoxaenue oT HEeCIEeHUaTU3UPOBAHHBIX MIPEAKOB. [Iporpeccupyromias
crienMaau3anus. ATanTUBHAS paJaraIiysl.
JdemoHcTpaumnu:

[Toptpetwi: K. Jlunne#, K. b. Jlamapk, Y. [apsun, B. O. Kopanesckuii, K. M. bap, O.
I'exkenpb, @. Miomiep, A. H. CeBeprios.

Tabmuis! 1 cxembl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiiey, «3apOoAbIIIa TO3BOHOUYHBIX
JKUBOTHBIX», «ApxeonTepukcy, «Dopmbl 00pbOBI 3a cyliecTBoBaHUE», «EcTecTBeHHBI 0TOOP»,
«MHorooOpa3ue copToB pacteHHil», «MHoroodbpasue mopon KUBOTHBIX», «l[lomymsamumy,
«MyTanmoHHass M3MEHYHBOCTBY, «Apomopdosby, «Hamoamantauumy, «OOmas IereHepanus»,
«JIBmxkymue cumsl 3Boonuny, «Kapra-cxema mapmipyta nyremectsus Y. Jlapsuna», «bopn0a 3a
cyuiectBoBaHue», «lIpucrmocoOiieHHOCTh OpraHu3MoBy», «l eorpaduueckoe BHI000pa30BAHUEY,
«IKoNoruyeckoe BuA000pazoBaHue».

O6opynoBaHue: KOJUIEKINS HACEKOMBIX C Pa3IMYHBIMH THUTIAMHU OKPACKH, Ha0Op TUIONOB U
ceMsiH, Koyekuusi «lIpuMepsl 3alllUTHBIX MPHUCIIOCOONIEHUN y KMUBOTHBIX», MOJelb «OCHOBHbBIE
HAIpaBJICHUS 3BOIIONNNY, 00BEMHAs MOJeNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, KoJuleKIus «QDOpMBI COXPAaHHOCTH HCKOMAeMbIX
JKUBOTHBIX M pacTeHui», monenb ammumkanus «llepekpéct XpomMocoM», BIIaKHbIE IIperaparsl
«Pa3Butne Hacexkomoroy, «Pa3Butue nsarymkuy, Mukponpenapar «Jlposoduna» (Hopma, MyTauuu
(OpMBI KPBUIBEB U OKPACKH TEJa).

JlaGopaTopHble U NpaKTH4YeCcKHe padoThI:

JlaGoparopnas padota Ne 1. «CpaBHEeHHE BHIIOB 110 MOP(HOIOTHIECKOMY KPHUTEPHION.

Jlaboparopuass pabGora Ne 2. «OmucaHue NPUCIIOCOOJIEHHOCTH oOpraHu3Ma u eé
OTHOCHUTEJILHOT'O XapaKTepay.

Tema 2. Bo3HNKHOBEeHME U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHbIe MpEnCTaBICHUSI O 3apOKACHUM *U3HU. HayuHble rumore3bl BOSHMKHOBEHHUS
JKU3HM Ha 3emuie: a0uoreHe3 M MaHcrepMus. XUMHUEcKas 53BOJIONUS. AOHOTeHHBIH CHUHTE3
OpraHMYECKHUX BEIIECTB U3 HEOPraHMYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON
sBommroIi. HavanpHbie 3Tanbl Ouosnorndeckoi sBomtonuu. [ 'unoreza PHK-mupa. ®opmupoBanme
MEMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE TMPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOLMA.
dopMHpOBaHUE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emiie mo spam u nepuogam. Karapxei. Apxeickas U npoTepo3oiickas
apbl. [lameosorickas spa U €€ mepuobl: KEMOPHIUCKUN, OPAOBUKCKHUMN, CUITYPUHCKHM, JEBOHCKUM,
KAMEHHOYTOJIHBIH, IIEPMCKHUH.

Me3so30lickas 3pa U €€ MepHoJibl: TPUACOBBIN, FOPCKUM, METOBOIA.

Kaiino3oiickas 3pa u €€ nepuobl: MaJI€OreHOBbI, HEOT€HOBbBIN, AaHTPOIIOI€HOBBIN.

XapakTepucTuka KJIMMaTa U TEOoJOrHMYecKux mporeccoB. OCHOBHBIE STalbl SBOJIOIHUH
PaCTUTENHHOTO U JKUBOTHOTO MUpPa. ApoMop(]o3bl y pacTeHU# 1 KUBOTHBIX. [TosBeHHe, paciBeT u
BBIMHUpaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKOro Mupa Kak OTpakeHHe 3BOJOLUU. OCHOBHBIE CHUCTEMAaTHYECKUE
rpyMIbl OPTraHU3MOB.



OBoirOIMs  yeloBeKa. AHTPONOJOrusS Kak Hayka. Pa3BuThe TpeACTaBI€HUN O
MIPOUCXOXKICHUU YeloBeka. MeToibl u3ydeHus aHnTpororeneza. CXoaCcTBa U pa3iuyus 4YejJoBeKa U
KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YETIOBEKA.

JBuwxkyme cunbl  (akTopbl) aHTpomoreHesa. HacneacTBeHHas W3MEHUHMBOCTh U
€CTeCTBEHHBII 0TOOp. OOImecTBeHHBI 00pa3 >KU3HU, M3TOTOBJICHUE OPYAMN TpyJAa, MBIILUICHHE,
pedb.

OcHOBHBIE CTaguU M BETBHU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YeNOBEK yMEIbIi,
Uenoek npsamoxoasuui, YenoBek HeaHaepTaibckui, YenoBek pasymubiii. Haxollku MCKOMaeMbIxX
OCTaTKOB, BpeMs CYIIECTBOBAHHS, OOJACTh PACIPOCTPaHEHUs, OOBEM TOJIOBHOTO MO3ra, 0o0Opa3s
YKU3HU, OPYIUSL.

UYenoseueckne pacbl. OCHOBHBIE OOJNBIIME pachl: €BPOIEOHIHAs (eBpa3uiicKas), HErpo-
aBcTpajionHas  (dKBaTopuaibHasl), = MOHrOJIOMAHas  (a3MaTCcKo-aMepuKkaHckas).  UepTsl
NPUCTIOCOOTIEHHOCTH TPECTaBUTENICH YeTIOBEYECKHX Pac K YCIOBHSM CYIIECTBOBAaHUS. EIMMHCTBO
yenoBedeckux pac. Kputuka pacuzma.

JdemoHcTpaumu:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Omapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmurpl u cxembl: «BosHukHOBeHHe COJHEUHOUW CHCTeMbl», «Pa3BHTHE OpraHHYEeCKOTro
mupa», «PacturenpHas kietka», <« KuBoTtHas kietka», «lIpokapumoruueckas — KiIeTKay,
«CoBpeMeHHasi CUCTEMa OpraHu4eckoro Mupa», «CpaBHEHME aHATOMHMYECKHUX YEpPT CTPOCHUs
YyeloBeKa W 4YelOBEKOOOpa3HbBIX 00e3bsiH», «OCHOBHBIE MeCTa IajJCOHTOJIOTMYECKUX HaXOJ0K
MPEAKOB COBPEMEHHOIO 4YeloBeKa», «/IpeBHeimme mogu», «/peBHue moan», «llepBbie
COBpPEMEHHBIE JIOM», «UenoBeueckne pach.

Ob6opynoBanue: Mymspku — «lIpoucxoknenue 4enoBeka» (OHOCTBI  aBCTPAJIONUTEKA,
MUTEKAaHTPONa, HeaHAepTaliblla, KPOMaHbOHIIA), CJIENKH WM H300pa)K€HUS KaMEHHBIX OpyIui
NEepBOOBITHOTO 4YelloBeKa (KaMHHU-YOIIEpPhl, pyOmia, ckpebia), reoXpOoHOIOTHYecKas TaOuIa,
KoJuteKus «®opMbl COXPAaHHOCTH UCKOMAEMBIX KHUBOTHBIX U PACTEHUII.

JlaGopaTopHble U NpaKkTHYecKHe padoThI:

[TpakTiueckas padota Ne 1. «/3yueHne HMCKOMAEMBIX OCTATKOB PACTEHUU M KUBOTHBIX B
KOJUIEKLIAAX).

OKCKypcusi «IBOJIONUST OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIA WU
KpaeBeaueCKUil My3ei).

Tema 3. OpranusMbl U OKPYKAKOLIas cpeaa.

DKOJIOTHSI Kak Hayka. 3aJaud W pa3felibl  JKOJIOTHMH. MeToabsl HKOJIOTHYECKUX
UCCJIEIOBaHMM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YeIOBEeKa.

Cpenpl  oOWTaHUSI ~ OPTraHU3MOB: BOJHAsl,  HA3eMHO-BO3IyILIHAf, IIOYBEHHAs,
BHYTpUOpraHU3MEHHasl.

Okonorudeckue Qaktopel. Kiaccudukanus >SKONIOrHuecKux (aKkTOpoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPONOreHHbIE. JeficTBHE 3KoIorndeckux (PakTOpoB HAa OPraHU3MBI.

AbGuoTtnueckue  (akTopbl:  CBET, TeMIeparypa, BIaxHOCTh.  DoTomepmoausM.
[TpucnocoOnenust opraHu3MoB K AeHCcTBHIO a0noTHYECKUX (akTOpoB. buonornueckue puTMsl.

buotnueckne  ¢aktopsl. Bumel  OMOTHYECKMX ~— B3aMMOACWCTBUI:  KOHKYpEHIIHSA,
XUIIHAYECTBO, cuMOU03 u ero (opmsl. [lapasutusm, koomeparusi, MyTyalu3M, KOMMEHCAIU3M
(KBapTUPAaHCTBO, HAXJIEOHMYECTBO). AMEHcanW3M, HeEHTpanu3M. 3HaueHHe OHWOTHYECKHX
B3aMMOJICHCTBHI IS CYIIE€CTBOBAHUSI OPIraHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKH mnomyiasuuu. OCHOBHBbIE TOKa3aTeNu MOMYJISLHUU:
YHCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MPHUPOCT, Murpauus. JuHamuka
YHCJIEHHOCTHU NOMYJISIMY U €€ peryJssiusl.

JdemoHcTpauuu:

Hoptpetsi: A. 'ym6onbar, K. @. Pynse, O. ['ekkens.

Tabmumpl u cxemsl: kapta «[Ipupoansie 30ub1 3emum», «Cpeabl OOUTaHHUS OPraHU3MOBY,
«Dotonepuoguzm», «llomymsiuun», «3aKOHOMEPHOCTH pOCTa  YMCIEHHOCTU  MOMYJISALUU
uHby30pun-Tydenbkn», «Ilumessie menm.



JlaGopaTopHble U NpaKkTHYeCcKHe PadoThI:

JlaGopaTopHas pab6ota Ne 3. «Mopdonorundeckue 0COOCHHOCTH PACTEHUH W3 pa3HBIX MECT
0o0UTaHUN.

JlaGopatopHas pabota Ne 4. «BausiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Ipaktuyeckas padora Ne 2. «Iloac4€T IIIOTHOCTH NOMYJISAIMA Pa3HBIX BUIAOB PACTCHUI.

Tema 4. Coo01iecTBa M YK0JIOrHYeCKHE CHCTEMBI.

CoobmectBo  opranusmMoB  —  Owmomneno3.  CTpykTypsl  OHOIlEHO3a:  BHIOBaf,
pOCTpaHCTBEHHas, Tpopuueckas (numiesas). Bunsl-nomuHanTel. CBA31 B OMOIIEHO3E.

DKonorndyeckue cuctembl (9kocucteMmsbl). llonsTHe 00 53KocucTeMe W OHOreoleHo3e.
QDyHKIHOHAIBHBIE  KOMIIOHEHTBI  DKOCHCTEMBI:  MPOJYLEHTHI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopor BemiecTB W MOTOK JHEPTUU B IKocucTeMme. Tpoduueckue (MUIIEBHIE) ypPOBHU
skocucTeMsbl. ITumensle nenu u cetu. OCHOBHBIE MTOKA3aTeNU YIKOCUCTEMBI: OMoMacca, MPOIYKIIHS.
OKOJIOTUYECKHE NHUpPaMUJbl: TMPOAYKLUH, YHCIEHHOCTH, OuomMaccel. CBoOICTBa 3KOCHCTEM:
YCTOMYMBOCTB, CAaMOpPETyJIsALMs, pazsutue. Cykueccus.

[Ipuponnble 3KocHCTEMBL. DKOCHCTEMBI 03€p M peK. OJKOCHCTEMa XBOWHOIO WIH
LIMPOKOJIMCTBEHHOIO JIECA.

AHTpPOIIOT€HHBIE 3IKOCHCTEMBI. ATpO3KOCHUCTEMBI. YpOoskocuctemsl. buoiormueckoe u
XO03CTBEHHOE 3HaU€HHE arpO3KOCHCTEM M YPOOIKOCUCTEM.

buopaznoobpasue kak ¢akTop ycroilumBocTH 3KocucTeM. CoxpaHeHHe OHMOJIOTHYECKOTO
pa3sHooOpa3ust Ha 3eMiie.

VYuenue B. U. Bepaanckoro o 6uocdepe. I'panuiibl, coctaB u ctpykTypa ouochepsl. XKupoe
BellecTBO U ero pyHkuuu. OcobeHHoCcTH GHochepsl Kak Ii1o0anbHOM 3KocucTeMsbl. /IluHaMnyeckoe
paBHOBecHE U 00paTHas CBs3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHUYECKHE IUKIBI 3JIEMEHTOB (YIJIepojaa, a3oTa).
3oHanbHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTeHHBIE W3MeHeHUs1 B Ouochepe. ['modabHbIe
HKOJIOTUYECKUE TIPOOIIEMBI.

CocymecTBoBaHue MpUpoasl U yenoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak OCHOBA
ycroitunBocti O6mocdepbl. OCHOBa PalMOHAIBHOTO YIMPABIEHUS MPUPOAHBIMH PECypcamMH M HMX
ucnonb3oBaHue. JlocTHKeHHst OMOIOIUU U OXpaHa IPUPOIbI.

JdemoHcTpaumu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuer u cxemsl: «llumessle nenm», «buomenos3: coctaB u cTpykTypa», «IIpupoaHbie
coobmiectBa», «llemn nurtaHus», «Okonoruyeckas nupamunay, «buochepa U yenoBEK»,
«3JKocucTeMa MHUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMa XBOMHOIO Jiecay, «buoienos Bogoémay,
«ArpoueHos», «lIpuMepHbIe aHTPONIOTE€HHBIE BO3AECHCTBUS HA IPUPOAY», « BarkHeHre ncTouHukn
3arps3HEHUs] BO3/AyXa W TPYHTOBBIX Boa», «llouBa — BakHeHmIas cocraBisromas Ouocdepsn»,
«®akTopsl Aerpaganuu nousy», «llapHukoBelii 3gdexr», «DakTopsl pagMOaKTUBHOIO 3arpsi3HEHUS
ounocheprr», «OO6mas crpykrypa Ouocheps», «Pacmpocrpanenne xu3Hu B Ouochepe»,
«O30HOBBIN 3KpaH Ouocteps», «Kpyroopor yriaepona B Ouochepe», «Kpyroopor asora B
IPUPOJIEN.

Ob6opynoBanue: Mozenb-anIuIuKaus « TunuuHbsle OMOIIEHO3bl», repOapuil «PacTuTtenbHble
cooOmecTBa», KoJutekiuu «buorneHno3», «Bpeaurenw BaKHEWIIUX CETBCKOXO3SHCTBEHHBIX
KyJbTYp», TepOapuu M KOJUIEKLUH pPACTEHUWH M JKUBOTHBIX, NpPUHAJUIekKAIIUME K pa3HbIM
HKOJIOTMYECKUM Tpynnam oaHoro Buaa, Kpacuas kuura Poccuiickoit ®@enepatnu, n300pa>keHUs
OXpaHsEMbIX BUJIOB PACTEHUH U JKUBOTHBIX.



INTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATBI

Cormacao ®I'OC COO, ycraHaBauBalOTCS TpeOOBaHUS K pPe3yJbTaTaM OCBOCHHS
00y4JaIUMUCS TPOTPaMM CpPEIHET0 OOIIero o0pa3oBaHMS: JTUYHOCTHBIM, METANPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMUYHOCTHBIX pE3ylbTaTOB OCBOCHMS TNpenMera «buonorus» BblIeNeHbI
CJICYIOIINE COCTABIISIONINE: OCO3HAHNE 00YUYAIOIINMHUCS POCCUNCKON TPaKIAHCKONW HICHTUIHOCTH
— F'OTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH M CaMOOIIPEIEICHHUIO, HATMUME MOTHUBALUHN K
00y4eHHI0 OMOJIOTHH, IeJIEHANIPABIIEHHOE Pa3BUTHE BHYTPEHHUX yOEXACHUN JINYHOCTU Ha OCHOBE
KITIOYEBBIX IIEHHOCTEH W UCTOPUYECKUX TPAJAMIIMNA Pa3BUTHS OMOIIOTMYECKOTO 3HAHWSI, TOTOBHOCTh
U CHOCOOHOCTh OOY4YaloIIMXCsl PYKOBOJACTBOBAaThCS B CBOEH JEATEIBHOCTH IIEHHOCTHO-
CMBICIIOBBIMU YCTaHOBKAaMH, MPHUCYIIUMHU CHCTEME OHOJOrMYEcKOro OOpa30BaHUs, HAIWYHE
HKOJIOTUYECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH )KU3HEHHbIE TUIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSI mpenMera «buosorusy AOCTUraloTCsl B E€IUHCTBE
y4eOHOM M BOCHHTATEIbHOW [EATEIbHOCTH B COOTBETCTBHM C TPAIUIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKHUMH U JAYXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSMH, MPHUHSATHIMH B
oOuiecTBe MpaBWIaMM W HOPMaMHU TIOBEJEHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHUSA,
CaMOBOCIIUTAHUSI M CaMOpPA3BUTHUS, PA3BUTHUA BHYTPEHHEW NO3WLUU JIMYHOCTH, NATPUOTU3MA,
YBaXKEHHA K 3aKOHY W TNPABOMOPSAKY, YEIOBEKY TpyJa M CTaplIeMy IIOKOJEHHUIO, B3aHMMHOTO
YBaKCHHSI, 0EPEIKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICIUIO U TPAJAUILIASIM MHOTOHAI[MOHATLHOTO
Hapopa Poccuiickoit @enepaunu, NpUpoOIe U OKPYKAOIIECH cpeae.

JIM4HOCTHBIE pE3yNbTaThl OCBOGHHUs ydeOHOro mpenamera «buomorusy orpaxkaror
TOTOBHOCTh M CIHOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEU
MO3HLIMEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX yOEKICHHIA,
COOTBETCTBYIOIINX TPAJAULHUOHHBIM LIEHHOCTSIM POCCUHCKOT0 0OIECTBa, PACIIMPEHHE KU3HEHHOTO
ONbITa U ONBITA JIEATEILHOCTH B MPOIIECCE pealin3allii OCHOBHBIX HAINpaBiICHUN BOCHUTATEIHHOU
JIeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaKIaHCKOr0 BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAXKIAHCKOM  MO3UIMHU  OOydYaromierocss Kak aKTHMBHOTO U
OTBETCTBEHHOTO 4YJIeHA POCCUHCKOTO O0IIEeCTBA;

OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX IMpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOI TBOPUYECKOM NEATEIbHOCTH NMPHU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHnr YUYeOHBIX U TO3HABATENILHBIX 33]1a4, BHITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ ONPENENATh COOCTBEHHYIO TMO3UIUI0 10 OTHOLIEHUIO K SBJICHUSM
COBPEMEHHOM KHU3HHU U OOBIACHATH €€;

YMEHHE YUUTHIBATh B CBOMX ACHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aUMOJCHCTBUS
TIOJIEH ¢ pa3HBIMH yOKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMHU U COITUAIBHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYAHMYECTBY B TMIPOILIECCE COBMECTHOTO BBIMOJHEHHSI Yy4eOHBIX,
MO3HABATEJIbHBIX U MCCIIEI0BATEIbCKHUX 3a/1a4, YBAXKUTEIHHOTO OTHOIIEHUS! K MHEHUIO ONIITOHEHTOB
pu 00CYKJI€HUHU CIIOPHBIX BOIIPOCOB OMOIOTHUECKOT0 COJIEPKaHUS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTh POCCUICKON TPakIaHCKON WMIACHTHYHOCTHU, MATPUOTU3MA, YBAKCHUS K
CBOEMY HapoJly, 4YyBCTBAa OTBETCTBEHHOCTH nepen PonuHoi, ropaocTu 3a cBoi kpaid, cBoto Ponuny,
CBO SI3BIK U KYJIBTYpPY, IPOLLIOE U HACTOAIEE MHOIOHALIMOHAJIBHOTO Hapoaa Poccuy;

LEHHOCTHOE OTHOLIEHUE K MIPUPOJHOMY HACJIEINIO U MAMITHUKAM IPUPOABI, TOCTHKEHUSAM
Poccuu B Hayke, HCKyCCTBE, CLIOPTE, TEXHOJIOTHSX, TPYAE;



CIIOCOOHOCTH OIICHUBATh BKJIAJ POCCUHCKUX YUYEHBIX B CTAHOBJIEHUE W pa3BUTHE OMOJIOTUH,
MOHMMAaHUs 3HAYCHUs OWOIOTMM B TIO3HAHMHM 3aKOHOB TIPUPOJBI, B JKM3HH 4YEIOBEKa U
COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOe:KIEHHOCTh, TOTOBHOCTh K CITy>)KeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCUICKOr0 HAPOIa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;

CIOCOOHOCTH OIICHUBATh CUTYaLMIO U MPUHUMATh OCO3HAHHBIEC PELICHHs], OPUEHTHPYSICh Ha
MOpaTbHO-HPABCTBEHHbBIE HOPMBI U IICHHOCTH,

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OyAylIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSAM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHSATHUS IEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaaUIIUSIMU HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIMTAHUS

JCTETHYECKOE OTHOIICHHWE K MUPY, BKIIIOUas CTETHKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHI;,

MOHUMaHHE YMOLMOHAILHOTO BO3IEUCTBUS AKUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMIICHUE MPOSIBIISITH
KauyecTBa TBOPUECKON JIMYHOCTH;

5) ¢usnueckoro BocnuTAaHMA, (GOPMHPOBAHMA  KYJbBTYpPbl  310POBbSI H
IMOLMOHAIBHOIO 0JIArONOJyYHs:

MOHMMAaHWE W pealn3alys 3J0pOBOTO M 0e30macHoro obpasza KU3HH (30pPOBOE MUTAHHE,
coOI0ZIeHNe TUTHEHWYECKUX MpaBWJI U HOpPM, cOaTaHCUPOBAHHBIA PEXKUM 3aHATUH U OTAbIXA,
perynsipHasi pu3ndecKkasi aKTHBHOCTE), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (PU3HUECKOMY U TICUXUYECKOMY 3710POBBIO;

NMOHMMAaHWE [IEHHOCTH TMPaBWI WHAWBHIYAIbHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHNUS B CUTYALIUAX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHWE TMOCIEJACTBUI W HENPUATHS BPEIHBIX NPHUBBIYCK (YMOTPEOICHUS alKOTOJs,
HapKOTUKOB, KYpEHHs);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K aKTHUBHOW JESATEIHHOCTH TEXHOJOTUYECKOW U COIMAILHOW HAIMPaBICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITOIHATD TaKyIO JAESITEbHOCTD;

UHTEpEC K pa3nuuHbiM cdepaMm TpodeCCHOHATHHON NeATEThbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BRIOOP Oyaymiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIEC )KM3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHI0O M CaMOOOPAa30BAHHMIO HA MPOTSHKEHUU BCEH
KHU3HU;

7) 3K0JI0TMYE€CKOT0 BOCTIUTAHMSI:

9KOJIOTMYECKU 11eJIecO00pa3HOe OTHOILEHHE K MPUPOAE KaK MCTOYHUKY >KU3HH Ha 3emie,
OCHOBE €€ CYILIECTBOBAHMUS;

MOBBIIICHHE YPOBHS HKOJIOTMYECKON KYyJIbTYphl: NPUOOPETEHHE OIbITa IUIAHUPOBAHUS
MOCTYIIKOB M OIEHKU WX BO3MOXKHBIX IMOCIIEICTBUH /ISl OKPYKAIOIIEH CPEIbI;

OCO3HaHHUE TN100aIbHOr0 XapaKkTepa 3KOJOTHYECKUX MPOo0sieM U MyTel UX pelieHus;

CIIOCOOHOCTh HCIOJB30BaTh MpUOOpETaeMble MPU W3YYCHUU OMOJOTUU 3HAHUS U YMEHUS
IpU pELIeHUH TMpoOJieM, CBS3aHHBIX C palMOHAIbHBIM TMPUPOIOIOIB30BAHUEM (COOIIIOIEHNE
MIPaBUII MTOBEACHUS B TIPUPO/IE, HAMPABICHHBIX HA COXPAaHEHUE PABHOBECHUS B SKOCHUCTEMAX, OXPaHy
BHJIOB, DKOCUCTEM, Orochepsr);

AKTUBHOE HENPUITUE ACHUCTBUM, NPUHOCALIMX BPEA OKPYKAKOUIEH NPUPOIHOU cpene,
yMEHHE MPOTHO3UPOBATh HEOIArOMpPUATHBIE HKOJIOTMYECKHUE TMOCIEACTBUSA MpeapPUHUMAEMbIX
JIEUCTBUN U NPENOTBPALLATH UX;



HaJM4YUe PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHHUS, AKOJOTUYECKOW KyJIbTYpBI, OIBITA
NESTeIbHOCTH ~ JKOJIOTWYECKOM  HANpaBICHHOCTH, YMEHHs  pPYKOBOACTBOBaTbCd HMH B
NIO3HABATEIbHONW, KOMMYHHMKATHBHOM W COIMAIBHOW TPAaKTHKE, TOTOBHOCTH K YYacTHIO B
NPaKTUYECKOH 1eATeTbHOCTH SKOJIOTUIECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS
HayKd M OOINECTBEHHOI IPAaKTUKH, OCHOBAHHOTO HAa JAWAJIOTEe KYJBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B MOJIUKYJIbTYPHOM MHUPE;

COBEPIICHCTBOBAHNE SI3BIKOBOM M YMTATEIHCKOIN KYJIBTYpHl KaK CPEACTBA B3aHMMOJCHCTBUS
MEXY JIIOIbMU M TTO3HAHUS MUPA;

MOHUMaHue crenuuku OHOJIOTMM KaK HayKH, OCO3HaHHs €€ poiu B (opMuUpOBaHUHU
PaLMOHATIBHOTO HAYYHOTO MBILIUICHUS, CO3JaHUU LIEJIOCTHOTO MPEACTAaBICHHUS 00 OKpY’KaloIleM
MHpEe KaK O €AMHCTBE MPUPO/IBL, YeJIOBEKa M 0OIIECTBa, B MO3HAHUH MPUPOIAHBIX 3aKOHOMEPHOCTEH
U peIIeHUH MPoOIeM COXpaHEHUs PUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTMH JUIS COBPEMEHHON LUBHIM3AINHU: OOECTICYeHUS
HOBOTO YpPOBHS DPa3BUTHS MEIUIMHBI, CO3/IaHUE MEPCHEKTHUBHBIX OMOTEXHOJOTWH, CIIOCOOHBIX
peniaTte pecypcHsle IMpoOJIeMBbl Pa3BHUTHS UYEIOBEYECTBA, MOWCKA IyTeH BBIXOJAa M3 TIIOOAIBHBIX
HKOJIOTHUECKUX MpobiieM U obOecrieueHHs mepexoja K YCTOHYMBOMY DPa3BUTHIO, PALMOHATIBHOMY
HCTIONIb30BAHUIO MTPUPOAHBIX PECYPCOB M (HOPMHUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHHUU OHMOJIOTMYECKUX 3HAHMH B LIESX MOBBIIEHUS OO0IIEi
KyJbTYpBl, €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, KaK COCTaBHOW 4YacTH (yHKIMOHAIBHOU
IPaMOTHOCTH O0ydJaronwmxcs, GopMupyeMon Ipu U3y4YeHUH OHOJIOTHHY;

NOHMMaHHE CYIIHOCTH METOAOB IIO3HAHHUS, HCIOJNB3YeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH  HCIIONIb30BaTh IOJIydaeMble 3HAHUS JUIsI aHaiu3a M OOBSCHEHUS SIBICHUU
OKpYXXAIOLIETO MHpa M MPOMCXOAAIIMX B HEM M3MEHEHUH, yMEHHE [enaTb OOOCHOBaHHBIC
3aKJIIOYCHHs] HA OCHOBE HAY4YHBIX (DaKTOB M HMEIOMIMXCS JAHHBIX C IIeNBI0 MOJYYEeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIIOJIb30BaTh OWOJIOTUYECKHE 3HAHUS Ui pEIICHHS
npo0JIeM B PEeaTbHBIX KU3HEHHBIX CHTYaIHIX;

OCO3HaHME IICHHOCTH HAYYHOM IesTEeIbHOCTH, TOTOBHOCTh OCYLIECTBISTH MPOEKTHYIO M
HCCIIE0BATEIbCKYIO IESTEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HEMpPEpbIBHOMY OOpPa30BaHUIO M CaMOOOpPA30BaHMIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHMH 1O OHOJOTMM B COOTBETCTBUH C IKM3HEHHBIMH
HOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOEHUS y4eOHOro mpeamera «bHONOTHs BKIIOYAIOT:
3HayuMble 8 (QOpMHpOBaHHS  MHUPOBO33PEHHS  OOYYaAIOUIUMXCA  MEXKIUCIUILUIMHAPHbBIE
(MeXIpeIMeTHbIC) 00IIeHayYHbIE TTOHITHS, OTPAKAIOIIUE [IEJTOCTHOCTh HAYYHOW KapTUHBI MUpa U
cnenupuKy METOJOB TO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIeCTBO, SHEPTus,
SIBJICHHE, NIPOIIeCC, CUCTeMa, HAy4HBIH (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCJIeIOBaHKUEe, HAOJNIO/IEHUE, H3MEPEHUEe, IKCIEPUMEHT U JAPYTuX), yHHBepcalbHblE y4ueOHbIE

JIEUCTBHUS (mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIE, PETYIISITUBHBIE), o0ecreunBaromue
dbopmupoBanne (HYHKIIMOHAILHOH TPAaMOTHOCTH W COIMAIBHONW KOMIETEHIIMH OOyYaroIIuXcs,
CHOC06HOCTB 06yanOH_II/IXCSI HUCIIOJIB30BAaTh OCBOCHHBIC MCKIAUCHUIUIMHAPHEIC,

MHUPOBO33PEHUYECKHE 3HAHUS U YyHHUBEpCaJbHble Yy4eOHblE JCWCTBUS B I103HABaTEIbHOM U
COLIMAJIbHOW IIPAKTHKE.

MertamnpeaMeTHble pe3yibTaThl OCBOEHHUS IPOrpaMMBbl CpPEAHEro oOuero oOpa3oBaHUs
OTPAXKaIOT:

Ogy1ajeHNe YHHBEPCAJIbHBIMH Y4€OHBIMH II03HABATEAbHBIMH JCHCTBUSIMU:



1) 6a30BbIe JJOrMYECKHE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJMPOBATh W AaKTyaJM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCITIOJIB30BaTh IIpU OCBOCHUU 3HAaHUU HpI/IéMLI JJOTUYCCKOI'O MBIIJICHUA (aHaHI/I3a, CHHTC34a,
CpaBHEHHUA, KiaccUpUKAIMK, OOOOIIEeHHs), PACKpbIBaTh CMBICT OHOJOTHMUECKUX TOHATHHA
(BBIOENIATH UX XapaKTEpHbIE IPU3HAKY, YCTAHABIMBATh CBSI3U C IPYTUMU MOHATUSAMU);

OTpeeNATh LEeMH JeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUHM HX JOCTHUIKECHHS,
COOTHOCHUTD PE3YyJIbTAThI ACATCIIBHOCTHU C IMOCTABJICHHLIMU LICIIAMU;

UCIIONIB30BaTh OHOJNIOTMYECKUe MOHATHUA Ui OObsACHEHUs (AKTOB M SIBICHUN KUBOU
[IPUPOJBL;

CTPOUTH JIOTHUECKHUE PACCyKIeHUS (MHAYKTUBHBIC, I€TyKTUBHBIE, 10 aHAJOTUH), BBISBISATH
3aKOHOMEPHOCTH U TPOTUBOPEYHs B PACCMATPHBAEMBIX SBJICHUSX, (OPMYIMPOBATH BBIBOJABI U
3aKJIIOYEHUS;

MNPUMCHATH CXEMHO-MOJCJIBHBIC CPCACTBA JIA MPEACTABIICHHUA CYHICCTBCHHBIX CBSI3el U
OTHOIICHUH B HM3y4yaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKke IMPOTUBOPEUYUil pa3HOTo poja,
BBISIBJICHHBIX B Pa3JIMYHBIX I/IH(I)OpMaI_II/IOHHBIX HCTOYHHKAX,

pa3pabatbIBaTh IUIaH pelIeHHs MPoOJIeMBbl C YUYETOM aHaIN3a UMEIOIUXCSI MaTepUaIbHBIX U
HEMaTEepUaAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OIIEHMBATh COOTBETCTBHE PE3YJbTATOB IIEJIAM,
OLICHUBAThb PUCKU HOCHGI[CTBI/Iﬁ JACATCIIbPHOCTH,

KOOPAMHHUPOBATh M BBINOJHATH pPa0OTy B YCIOBHUSX pEaJbHOT0, BHUPTYaJbHOTO H
KOMOWHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

2) 6a3oBbIe UCCIeA0BaTENbCKUE e CTBHS:

BJIa/IETh HABBIKAMHU Y4YeOHO-HCCIIE0BATENbCKOW W MPOEKTHOM NeATENbHOCTH, HaBBIKAMU
paspemieHusi MmpodyieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENILHOMY IOMCKY METOJIOB
pelIeHus MPAKTUUECKUX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJI0B MMO3HAHUS;

HCIIOJIB30BAaTh PA3JIMUHBIC BUABI ACATCIBHOCTHU II0 TIOJYUYCHHUIO HOBOI'O 3HAHUA, €TI0
MHTEpIIpeTalluy, MPeoOpa3oBaHUI0 U MPUMEHEHHI0O B Y4YEOHBIX CUTyallUsX, B TOM 4YHCIE TNpHU
CO3JaHuun y‘ICGHBIX " CONUAIIBHBIX ITPOCKTOB;

(hopMHpOBaTh HAayUYHBIM TUIl MBIIUICHUS, BIaJeTh HAYYHOW TEPMHUHOJIOTHEN, KIHOYEBBIMU
INOHATHUAMHA U MCTOJaMU,

CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3a7a4d B OOpa30BATEIbHOW ACATEIBHOCTH M
JKU3HCHHBIX CUTYAILIUAX;

BBISIBJISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U U aKTYaJU3UPOBATh 3a/1ady, BbIIBUTaTh TUIIOTE3Y
€€ pelIeHMs, HaXOAUTh apIyMEHTHI JUIsl J0KA3aTeIbCTBA CBOMX YTBEP KICHMM, 3a1aBaTh IApAMETPBI
U KPUTEPUU PEIICHMUS;

AHAJIU3UPOBATH IMOJIYUYCHHBIC B XOAC PCIICHHUA 3aJa4u PE3yJIbTaTbl, KPUTUYCCKU OLICHHUBATH
UX TOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IIEJICHAIIPABICHHBIM TOUCK MEpeHoca CPEeACTB M CIIOCOOOB NEHUCTBUS B
po(heCcCHOHATBEHYIO CPENy;

yMETb NEPEeHOCUTh 3HAaHUS B  IIO3HABATEeJIbHYlD U  MPAKTUYECKYI0  OOJacTH
KUBHECACATCIIbHOCTH,

yMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BbIIBUT'aTb HOBBIC HJACH, NpCjiaraTb OPUIMHAJIBHBIC MOAXOAbI W PCUHICHUA, CTABHUTbH
po0JIeMbl U 3a/1a4H, JOMYCKAOIUE allbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHHMKAX HWHMOpMaIuu (TeKCTe y4eOHOro mocoOwus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTMYECKUX CIIOBApSAX M CIPABOYHHUKAX, KOMITBIOTEPHBIX



0azax maHHBIX, B HHTepHeTe), aHAIM3UPOBaTh WH(OOPMAIMIO pA3IUYHBIX BHAOB H (HOpM
NpeCTaBICHUS, KPUTUUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dbopMynupoBaTh 3ampochl UM TPUMEHATh pPa3lIMYHbIE METOJbl MPU TIOUCKE U OTOOpe
Ononoruueckoil nHpopmauu, HeOOXOUMOH ISl BHITIOTHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMAJIbHYIO (OpPMY TMPEACTABICHUS OHOJOTHYECKON
uHpOpMaLuu (CXeMbl, rpaduKu, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCIIOJb30BaTh HAy4YHBIM $3bIK B KauyecTBE CpelAcTBa INpu paboTe ¢ OHOJOrH4ecKon
uHpOpMaLuel: MPUMEHATh XUMHUYECKue, (PU3NyYeckrhe W MaTeMaTU4YecKHe 3HAaKU U CHMBOJIBL,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYPY, HWCIOJIB30BaTh W MPeoOpa3oBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATISAHOCTH;

BJa/IeTh HaBBIKAMU pACHO3HAaBaHWS MW 3alUThl  HUHOpManuu, HHOOPMALMOHHOU
0€301acHOCTH JIMYHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHUMKATHBHBIMH A€l CTBUSIMMU:

1) o0menue:

OCYIIECTBIISITh KOMMYHUKAIIMM BO BCeX c(epax >KU3HU, aKTUBHO Yy4acTBOBaTh B JHAJIOTe
WIN JUCKYCCHM IO CYIIECTBY 0OCYyXKIaeMoil TeMbl (yMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CY)KJICHUsI OTHOCHTENIbHO BBIMOJIHEHUS Tpe/yiaraeMoid 3aJayd, Y4YUThIBAaTb HMHTEPECHl U
COIJIACOBAHHOCTH MO3ULIMH IPYTUX YYaCTHUKOB JIHAJIOTa UM JUCKYCCHUH);

pacrno3HaBaTh HeBepOaJlbHbIE CPECTBA OOIIECHUS, TOHUMATh 3HAYE€HUE COLUATbHBIX 3HAKOB,
NPEANOChUIOK BO3HHUKHOBEHUS KOH(MJIMKTHBIX CHTyallMd, YMETh CMSAT4aTh KOH(IUKTHI U BECTH
MIEPETOBOPHL;

BJIAJETh PA3TUYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOICHUCTBUS, MOHMMATh HaMEpPEHHS
IpYTUX JIIOJEH, MpOSBIATh yBa)XXUTEIbHOE OTHOILIEHHE K COOECeHHWKY M B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOIO TOYKY 3pPEHUSI C HCIIOJIB30BAHMEM SI3IKOBBIX
CpPEICTB.

2) coBMeCTHasl 1eATeJIbHOCTh:

NOHUMATh M HCIIOJB30BaTh NMPEUMYIIECTBA KOMAaHIHOW W WHAMBHUIYAIbHOH pabOTHI MpH
peIIeHNH OMOJIOTUYECKOW MpoOsieMbl, 00OCHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUsS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NIPH PEeIICHUH yU4eOHOH 3a1auu;

BbIOMpaTh TEMATHKY W METOJIbl COBMECTHBIX IEHCTBHM € y4€TOoM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YeHa KOJUIEKTUBA,;

OPUHUMATh LEJIM COBMECTHOH JAeSITeThbHOCTH, OpPraHH30BBIBATH U KOOPAWHUPOBATH
JICUCTBHUS 110 €€ TOCTUKECHHUIO: COCTABJIATh IUIAH JEHUCTBHUM, PaCIpENessaTh POIU C Y4ETOM MHEHUU
Y4aCTHUKOB, OOCY>KIaTh Pe3yIbTaThl COBMECTHOU pabOTHI;

OLIEHUBATh KaYeCTBO CBOETO BKJIA/1a M KaXKJOT0 yYaCTHUKA KOMaH/Ibl B OOIIMI pe3ysbTaT 110
pa3pabOTaHHBIM KPUTEPHUSIM;

npeJiaraTh HOBBIE IPOEKTHI, OICHWBATh WAEU C TO3ULUU HOBHM3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYILIECTBIISATh TO3UTHBHOE CTPATErMYECKOE TIOBEJACHHWE B PpA3IMYHBIX CHUTYaIHsX,
MPOSIBIISITH TBOPUECTBO U BOOOpaxKeHHE, ObITh MHUIIMATUBHBIM.

OBiajieHNe YHUBEPCAJIBHBIMH PeryIssTHBHBIMH JeHCTBUSAMU:

1) camoopranu3anus:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHWA /IS BBIIBICHUS MpoOJeM W UX PpELICHUS B
KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPATh HAa OCHOBE OMOJIOTMUECKMX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSX M TOCTYNKaxX IO OTHOLIEHUIO K XUBOW MPUPOJE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPY’KaIOIIHX;



CaMOCTOSITENIbHO OCYUIECTBIIATh TO3HABATENbHYIO JEATEIbHOCTh, BBISBIATH IMPOOJIEMBI,
CTaBHUTh U (OPMYIMPOBATH COOCTBEHHBIE 33a]]aul B 00pa30BaTENbHON JEATETbHOCTH U KU3HEHHBIX
CUTYaLUsX;

CaMOCTOSITENIFHO COCTABJIATH IJIAH PEUICHUs] MPOOJIEMBbI C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEHN U MPEIMOYTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYaIIHSIM;

pacupsATh paMKH y4eOHOTO MPEeAMETa Ha OCHOBE JINYHBIX MPEATIOYTCHU;

JieNaTh OCO3HAHHBIN BBIOODP, apTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATbH MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (hOPMUPOBAHMIO M MPOSIBICHUIO MIMPOKOH 3pYIUIIMHM B Pa3HbIX 00JacTiX
3HAHMH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallUsM, BHOCHUTb KOPPEKTUBBI B JESTEIbHOCTb, OLICHHWBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIa/IETh HaBbIKAMU TO3HABATENILHON pedieKCUN KaKk OCO3HAHUSI COBEPILAEMBIX JIEHCTBUHN U
MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTaTOB U OCHOBaHMMA, UCIIOIB30BATh MPUEMBI pedIIeKCUH IS
OILICHKH CHUTYaIllH, BHIOOpA BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI M ApTYMEHTHI JPYTHUX MPU aHAJIU3€ PE3YJIbTaTOB EATEIbHOCTH;

3) npuHsATHE ceds1 U APYIUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTaTKU U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTHUX IPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BUBaATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIUH JPYTOro YeslOBeKa.

HNPEAMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynbTaThl ocBoeHus: mporpamMMmbl COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crenududeckue Juisi yueOHoro mpeamera «buosorusy HaydHble 3HaHMS, YMEHUS U
CHocoObl JCHCTBUI 1O OCBOCHMIO, HMHTEPIPETAlMd W TNPeoOpa3oOBaHHUIO 3HAHUM, BUIBI
JESITeIbHOCTH IO TOJTYYEHUIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAaHMHW B Pa3IM4YHBIX y4EOHBIX
CUTYyallMsX, a TAKKE B pealbHBIX KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme
IpeIMETHBIE PE3yNIbTaThl MPEACTABIEHBI 110 roJjaM 00y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOeHHMS YydeOHoro mnpenmera «buonorus» 6 10 knacce
OTpaKaroT:

c(OPMHPOBAHHOCTh 3HAHUA O MECTE W POJIU OHOJOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTUHBI MHUpa U
HAYYHOTO MMPOBO33PEHHS, O BKJIQJE POCCHMCKHX M 3apyOE€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
onosoruy, (PyHKIIMOHAIBHON T'PaMOTHOCTH YeJIOBEKa JUIs PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COJEp)KaHHE OMOJIOrMYECKHMX TEPMHHOB M TMOHSTHUN: KU3Hb, KIETKa,
opraHusM, MeTaboau3M (0OMEH BEIIEeCTB M MPEBPAIICHUE SHEPTHH), TOMEOCTa3 (CaMOPETyJISIIHS),
YpOBHEBas  OpraHM3alMs  KUBBIX  CHCTEM,  CaMOBOCIIPOM3BEACHHME  (pEIpOIYKIMS),
HACJIEICTBEHHOCTh, N3MEHUYHUBOCTb, POCT U Pa3BUTHE;

YMEHUE U3JaraTh OHOJIOTHYECKHE TeOopuu (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHas,
IEHTpaJIbHAs JI0TMa MOJEKYJsipHONH Owosnoruun), 3akoHbl (I. Mengens, T. Moprana, H. W.
BaBuioBa) u ydenus (0 meHTpax MHOrooOpas3ust U MPOUCXOXKICHUS KyJNbTypHBIX pactenuit H. W.
BaBuiosa), onpenensTe rpaHULbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM,;

yYMEHHUE BJaJeTh METOAAMU HAyYHOTO IMO3HAaHHWS B OMOJOTMU: HAONIOJEHHE U ONMHCAHUE
KMBBIX CHCTEM, IIPOLIECCOB U SBJIECHUH, OpraHU3alus U IPOBEJCHHE OHOJIOTMYECKOIrO
OKCIEPUMEHTA, BBIABM)KCHHUE TUIIOTE3bl, BBIABICHUE 3aBUCHUMOCTH MEXAYy HCCIEIyEMBbIMU



BEJIMYMHAMU, OOBSICHEHHE MOJYYEHHBIX PE3YJIbTaTOB, UCIIONIb30BAHHBIX HAYUYHBIX MMOHATHH, Teopuit
Y 3aKOHOB, YMEHHE JIe1aTh BEIBOJIBI HA OCHOBAHUU MOMyUYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIIEIATh CYLIECTBEHHBbIE MPU3HAKU BHUPYCOB, KJIETOK IMPOKAPUOT U SYKapHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHHW3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
IpeBpalleHus] PHEPTUU B KIETKe, (DOTOCHMHTE3a, IUIACTUYECKOTO M DSHEPreTH4Yeckoro ooOMmeHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIUIOJOTBOPEHHUS, PA3MHOXKCHUS, WHIUBUAYaTHHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE TPUMEHSTH IOJYYCHHbIC 3HAHUS ISl OOBSCHEHUS OMOJOTHYECKHX IMPOIECCOB U
SBJICHUH, JJI MPUHATHS MPAKTUUECKUX PEIIeHUN B MOBCEIHEBHOM >KU3HH C LENbI0 00ecredeHus
0€30IMacCHOCTH CBOETO 37I0POBBS U 3JI0POBbSI OKPYKAIOIIUX JIOCH, COOIIOICHUsI HOPM TPAMOTHOTO
MOBE/ICHNSI B OKpYy)Kalollled NpUPOIHOM cpele, MOHUMaHUE HEOOXOJWMOCTH HCIOJIb30BaHUS
NOCTHKEHUU COBPEMEHHOM OHoJIOTHH " OHUOTEXHOJIOTHI s PALMOHAIIBHOTO
MPUPOIOTIOTB30BAHUS;

YMEHHE pellaTh JJIEMEHTapHbIe TeHETHYECKHe 3aJayd Ha MOHO- U JAWTHOPUIHOE
CKpellMBaHNe, CIEIUIEHHOE HACIE0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUTUBAHUS AJIs
MpeICKa3aHusl HaCcIeI0BaHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJHATH JAOOpPAaTOpHbIE M NpaKTHUeCKue paboThl, cOOMI0IaTh MpaBuiia MpU
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000pYI0OBaHUEM;

YMEHHE KpPUTHUYECKH OLEHUBATh M HHTEPHPETUPOBATh HHGPOPMAIUIO OHOJIOTHYECKOTr0o
COJIepKaHUs, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHWUA W3 Pa3UYHBIX HMCTOYHUKOB (CPEICTBa
MaccoBOM HMH(OpMaIMK, HAYYHO-IOMYJISPHBIE MaTepuaibl), dTHYECKHE AaCIEKThl COBPEMEHHBIX
WCCJICIOBAaHMI B OMOJIOTUH, METUITUHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaTh COOCTBEHHBICE TMCHMEHHBIE ¥ YCTHBIE COOOIIEHUs, 0000mas
OHoNIOrHUecKyo HH(POPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO MCIOJIB30BATh MOHATHITHBIN
arnmapaT OMOJIOTHH.

[IpenMeTrHbie pe3ynabTaThl OCBOCHHsI ydeOHoro mnpenmera «buonmorus» 6 11 Knacce
OTpaXkaroT:

c(OpPMHUPOBAHHOCTh 3HAHWA O MECTE€ W POJM OHOJOTMM B CHCTEME HAYYHOTO 3HAHUS
€CTeCTBEHHbIX HayK, B (DOPMHpPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTUHBI MHpa U
HAYYHOTO MHPOBO33PCHHSI, O BKJIAJE POCCUUCKHX M 3apyOCKHBIX yUEHBIX-OMOJIOTOB B pPa3BHUTHE
ouonoruu, GyHKIMOHAILHON IPAMOTHOCTH YeJIOBEKa JJIsl PeLIEeHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpBIBATh COACPKAHME OMOJOTUYECKUX TEPMHHOB U MOHSTHIA: BUJI, TOMYJISIIHS,
reHO(OH/T, IBOIONNSA, IBIKYIIHE CHIBI ((PaKTOPHI) IBOJIIOIIUH, TIPUCTIOCOOICHHOCTh OPTaHU3MOB,
BUJI000pa30BaHue, YKOJIOTHYECKUE (PAKTOPBI, SKOCUCTEMA, MPOAYIICHTHI, KOHCYMEHTHI, PeAYLIEHTHI,
[IENY MTUTaHUs, YKOJIOTHYECKas MUpaMuia, OuoreoreHo3, ounocdepa;

YMEHHE W3j1araTh OWOJOrHYeckne Tteopunu (dBoMONHMOHHAs Teopus Y. JlapsuHa,
CHUHTETHYECKas TEOpHs HBOJIIOLINU), 3aKOHBI U 3aKOHOMEPHOCTHU (3apojbliieBoro cxojacrtsa K. M.
bapa, depenoBaHus I1aBHbIX HampasieHu u nyrted sBomouuu A. H. CesepuoBa, ydeHus o
ouocdepe B. U. BepHanckoro), onpenensTh FpaHULIb UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOJaMH HAyYHOrO TO3HAHWUS B OWONIOTHMU: HAOIIOACHHE W ONHCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB U SBJICHHM, OpraHu3anuss W MpOBEJEHHE OHOJIOrHYECKOro
OKCIIEPUMEHTA, BBIABIM)KCHHUE THUIIOTE3bl, BBISBICHUE 3aBHCHMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMU, OOBSICHEHHE MOYYEHHBIX PE3YJIbTaTOB, UCTIONIb30BAHHBIX HAYUYHBIX MMOHATHH, Teopuit
Y 3aKOHOB, YMEHHE JIeaTh BEIBOJIBI HA OCHOBAHUU MOMyUYEHHBIX Pe3yIbTaTOB;

YMEHHE BBLIEIATH CYUIECTBEHHbIE NMPU3HAKH CTPOEHUS OMOJIOTMYECKUX OOBEKTOB: BUIOB,
TIOTYJISITIHIA, TPOTYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTEOIIEHO30B U SKOCUCTEM, OCOOEHHOCTH
MPOLIECCOB:  HACIEACTBEHHON HM3MEHYMBOCTH, €CTECTBEHHOr0 OTOOpa, BHI000pa30BaHUA,
MIPUCTIOCOOICHHOCTH OPTaHU3MOB, JACUCTBHUS IKOJIOTUYECKUX (DAaKTOPOB HA OPTaHU3MBI, MEPeHOCA
BELIECTB M MOTOKA HHEPTHMHM B 3KOCHCTEMaX, aHTPOIOTEHHBIX M3MEHEHUH B SKOCHUCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOT€OXUMHUYECKUX ITUKIOB B Onocdepe;



yMEHHE TPUMEHSTH IOJIyYeHHbIE 3HaHUS ISl OOBSCHEHUS OMOJOTMYECKHX IMPOILIECCOB U
SIBIICHUH, JJIsl IPUHATHS MPAKTHUECKUX PEIICHUH B TOBCETHEBHOW JKM3HH C IENbIO 00ecreYeHus
0€30MMacHOCTH CBOETO 37J0POBbS U 3/10POBbsI OKPYKAIOIIUX JIOEH, COOI0IEeHNs HOPM TPaMOTHOTO
MOBE/ICHUS B OKpY)KAMOIIEH NPUPOTHON cpele, MOHUMAaHUE HEOOXOIWMOCTH WCIOJIb30BaHUS
JOCTHKEHHUHM COBPEMEHHOM OMOJIOTHH ISl PAllMOHAIBHOTO MIPUPOIOIOIB30BaAHUS;

YMEHHE pellath 3JeMEHTapHble OWOJIOTMYECKHe 3a/lay, COCTaBJIATh CXEMBI TEepeHoca
BEIIIECTB U SHEPTHH B SKOCHCTeMaX (IIeTH MUTAHUS ),

YMEHHUE BBINOJIHATH JTAOOpAaTOpPHBIE M TNPaKTHUYECKUEe padoOThl, COOMIOAATh IMpaBHUia NPHU
paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHYECKH OIEHUBATh M HMHTEPIPETUPOBATH WHGOPMAIUIO OHOJIOTHYECKOTO
COJIep’KaHus, BKIIOYAIOUIYIO IICEBJIOHAYYHbIE 3HAHHUA W3 PaA3UYHBIX MCTOYHHUKOB (CpEICTBa
MaccoBoW HWH(OpPMAIMK, HAYYHO-MIOMYJISIPHBIE MaTepHalbl), paccMaTpuBaTh TI00ATHHBIE
HKOJIOTUYECKUE MPOOJIEMbl COBPEMEHHOCTH, (OPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
TIO3UIIHIO;

yMEHHE CO37aBaTh COOCTBEHHBICE TIMCHMEHHBIE | YCTHBIE COOOIIEHUs, 0000mas
OMONIOrHUeCcKyI0 HH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOJIB30BATh MOHATHITHBIN
arnmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
N | H KosanuyecTBo 4acoB DJIeKTPOHHbIE JleITeJIbHOCTD YYHMTeJIsl €
nporpaMMBI o JIbHBIE yecKHue oﬁpagonaTe_ﬂbH],]e BOCIIMTAHUA IIKOJIbI
padoTsl | padoThl | pecypcnl
bubmmoteka IOK | -ycTaHOBIEHNE TOBEPUTENBHBIX
https://m.edsoo.ru/7 | OTHOUICHUI MEXKIY
f41c292 Me1arorn4eckuM pabOTHUKOM U
PBII (10 xmacc) 00y4aroIMHCS,
https://resh.edu.ru/s | crmOCOOCTBYIOMIMX MTO3UTHBHOMY
ubject/5/10/ BOCIIPHUATHIO O0YHAIOIIMHUCS
EHONOrHs KaK MBUI(10 Kna(;c) TpeOoBaHM U TPOCHO
1 HayKa 2 0.5 https://uchebnik.mo | megarormdeckoro paboTHHKA,
s.ru/catalogue? MIPUBJICUCHUIO UX BHUMAHUS K
aliases=lesson_tem | 0OCy»/1aeMOii Ha YPOKe
plate.video_lesson, | mHpopMaIuH, aKTUBU3AITUU
video&subject pro | mo3HaBaTEIbHOU JNEATEIHHOCTH,
gram_ids=3193727 | - noOyxaeHne 00y4atonuxcs
8&class_level ids= | cobmronaTs Ha ypoke
10,11 OOIIETPUHATEIC HOPMBI
Bubnnoreka [IOK | NOBEJCHNUS, IPaBHIIA OOLICHIS CO
https://m.edsoo.ru/7 | CTAPIKAMH (TI€AArOTHYECKUMU
f41¢292 pabOTHUKAMI) U CBEPCTHUKAMHU
PDIII (10 kiace) (0oOyyarommMHucs ), TIPUHIMIIBI
hitps://resh.edu.ru/s | Y4COHOH IMCUMILITHHEI 1
ubject/5/10/ CaMOOpraHU3aINH;
KuBnie MDII(10 kiacc) - IPUBJICUYCHNE BHUMAHHS
2 CHCTEMBI U UX 1 https://uchebnik.mo | OOYHaIOMHUXCs K IEHHOCTHOMY
OpraHu3anus s.ru/catalogue? acleKTy N3yHacMBbIX Ha ypokax
aliases=lesson tem | ABJICHUIA, OpPraHU3aLUs HX
plate.video lesson, | PQOOTBI C IOMy4aeMo¥ Ha ypoKe
video&subject pro | COUMATBHO 3HAYMMOK
gram_ids=3193727 | WHdOpManmeii -
8&class level ids= | HHULHHPOBAaHUE €€ 00CYKICHHS,
10.11 BBICKa3bIBaHHUS O0YYaIOIHMMUCS
Bubmuorexa [OK | CBOCTO MHEHHS 110 €€ MOBOAY,
https://m.eds0o.ru/7 BBEIPaOOTKH CBOETO K HEH
41¢292 OTHOIICHUS;
PB—]_LI(IO Knace) - HCTOJIb30BaHHe )
https://resh.eduru/s | BOCTHTATENBHBIX BO3MOKHOCTEH
y ubject/5/10/ CONCPHAHHA
XUMHUYECKHI MDILI(10 Krace) y4eOHOTOo NpeaMeTa yepes
3 COCTaB U 2 1 https://uchebnik.mo | AEMOHCTPALIHIO oOyyaromumcs
CTpOCHHE s ru/cataloguc? IPUMEPOB OTBETCTBEHHOTO,
KJIIETKU —g_aliases=lesson tem | TP@KIAHCKOTO TOBEICHHS,
plate.video lesson, | MPOTBICHHA YeJIOBEKOIIO0HS U
video&subject pro J00poCcepIeyHOCTH, Yepes3
oram ids=3193727 MOI00p COOTBETCTBYIOIIUX
S&class level ids— | TEKCTOB JUIs YTCHHS, 32124 U1
10.11 pelIeHus, MpoOJIeMHBIX CUTyaluit
* IUIs1 0OCY KIEHUS B KJIacCe;
bubnnorexa IOK | 1y iehenme na ypoke
https://m.edsoo.ru/7 MHTEPAaKTUBHBIX (hOpM paboOTHI €
4 KuznenestenbH 6 141¢292 06y ATOIHMHUCS:
OCTb KJIETKH POIII (10 kmacc) WHTEILIEKTYATbHBIX HID,
https://resh.edu.ru/ S | crumymupyrommx
ubject/5/10/
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MDOIII(10 xacc) [MO3HABATEIbHYIO MOTHBALIUIO
https://uchebnik.mo | oOyuaromwxcs; AUCKYCCHIA,
s.ru/catalogue? KOTOpBIE 1al0T 00yYaIOLTIMCS
aliases=lesson_tem | BO3MOKHOCTb IPHOOPECTH OMBIT
plate.video_lesson, | BeaeHHsS KOHCTPYKTHBHOTO
video&subject_pro | awmaiora; rpyImoBOi paOOTHI W
gram_ids=3193727 | paboThI B apax, KOTOPbIC y4aT
8&class level ids= | koMaHAHOH paboTe
10,11 B3aUMOJICHCTBUIO C IPYTUMH
bubmuoteka LIOK | ACTEMH;
https://m.edsoo.ru/7 | - BKJIIOYCHHC B yPOK UTPOBBIX
f41¢292 TpOIEayp, KOTOPBIE OMOTAIOT
PO (10 knacc) MOJIIePKATh MOTHBAIIUIO
https://resh.edu.ru/s | OOYHAIOUIMXCA K MOTYYCHHIO
R ubject/5/10/ 3HAHU, HATAKUBAHUIO
MDII(10 kiacc) MO3UTUBHBIX MEKITHIHOCTHBIX
5 Zlf;i‘;:;?g:ﬂwo 5 1 https://uchebnik.mo | OTHOLIEHHIi B KJIacCe, OMOTAIOT
OpraHu3MOB s.m/catalogue? YCTaHOBICHHIO
aliases=lesson_tem | A00OpOKenaTenbHOH
plate.video_lesson, | aTMOCQEpBI BO Bpems ypoka;
video&subject pro | - OpraHu3auus medcTBa
oram ids=3193727 | MOTHBHUPOBAHHBIX U
8&class level ids= | IPYAMPOBAHHBIX
10,11 00y4aroImuxcs HaJl UX
Bubnuorexa LIOK HEYCIICBAIOTLIMMA
https://m.edsoo.ru/7 ORHOKIIACCHUKAMH,
41¢292 ZIAIOILIETO HM COLMATEHO
PB—]_H(IO Knacc) 3HaYUMBIH OTIBIT COTPYAHMMECTBA
https://resh.edu.ru/s | ¥ B33HMHOH TIOMOII,
ubicet/5/10/ - MHULAPOBAHHE H NIOANIEPIKKa
Hacnencteenno MDBUI(10 kmacc) HCCTICROBATCIILCKON
CThb U https://uchebnik.mo AEATENLHOCTH 00y atomuxes B
6 M3MEHYMBOCTH ? L5 s.ru/catalogue? PaMKax peausaliii HMH
OpraHU3MOB aliases=lesson_tem | "HAMBHAYAIBHBIX M IPYIIOBBIX
plate.video lesson, | MCCICAOBATCIBCKHX IPOCKTOB,
video&subject pro | TTO A4cT o0yJaromumest
oram ids=3193727 | BO3MOKHOCTE npuoopecTu
8&class level jds— | HABBIKH CAMOCTOATENLHOTO
10.11 PEIICHUS TEOPETUICCKO
- npoOIEMbI, TEHEPUPOBAHUS U
odopmIIeHUS COOCTBEHHBIX HJICH,
brbnnorexa LIOK YBaKUTEIBHOTO OTHOIICHUS K
https://m.edsoo.ru/7 YyKHM UJIesiM, 0OPMIICHHBIM B
}f%o Kace) paboTax ApYrux HCClleoBaTeieH,
HaBBIK ITyOJIMYHOTO
htt,DS:/ /resh.edu.ru/s BBICTYIUICHUS TEepe]] ay TUTOpuUeH,
ubject/S/10/ apryMEHTUPOBAHUS U
Cenexuus MOBII(10 Kﬂa?c) OTCTauBaHUS CBOCH TOUKH
7 OpraHU3MOB. 3 https://uchebnik.mo 3pemHus.
OcHOBBI s.ru/catalogue?
OMOTEXHOJIOTUU aliases=lesson_tem
plate.video lesson,
video&subject_pro
gram_ids=3193727
8&class level ids=
10.11
OBLIEE 34 4
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11

KOJIMYECTBO

YACOB I1O
IMPOT'PAMME
11 KJIACC
KoanyecTBO 4yacoB JesiTeIbHOCTH YyUHTEJIS €
JJIEKTPOHHDbIE Y4€ToM NpOrpaMMbI
No Haumenonanue Kourp n (g Em,le) BOCIIMTAHUS IIKOJIbI
n/-n PAICIOB H TeM B oo e 00 aSPOBaTe.]ILHbIe
TPOrpPAMMBI cero | e yeckue P
pabdor | paGoTbl | PECYPCHI
bl
bubnuorexa LJOK | -ycraHoBIeHHE TOBEPUTENBHBIX
OBOIIOLHOHHAS 9
1 9 1 https://m.edsoo.ru/7 | oTHOmIEHUH MeX Ty
ouoorus
f4lcc74 MeIarOTMIEeCKUM paOOTHUKOM H
Bo3HukHOBEHUE bubmoreka LJOK 00yH4arOIIIMHCS,
2 U pa3BHUTHE 9 0.5 https://m.edsoo.ru/7 | CHOCOOCTBYIOUIMX TIO3UTHBHOMY
KU3HH Ha 3emiie f41cc74 BOCTIPHATHIO O0YHAIONIMHCS
TpeOOBaHMIA U TIPOCHO
Opranus3msl 1 bubmuorexa [IOK P P
Mearori4ecKoro pabOTHHUKA,
3 OKpYy>Karolas 5 1 https://m.edsoo.ru/7
MIPUBIICYCHNIO UX BHUMaHUS K
cpena f4lcc74 N
00CyK1aeMoit Ha ypoke
CoobuiecTBa 1 Bbubmmoreka LJOK MH(pOPMALH, aKTUBU3ALIAH
4 3KOJIOTUUECKHE 9 https://m.edso0.1u/7 | qospaBatensrol NESATETBHOCTH;
CHUCTCMBI f4lcc74 - o0y 1eHre 00yUaroIUXCs
COOJIFOIaTh HA YPOKE
OOIIETIPUHSITHIE HOPMBI
MTOBEIEHUS, TPaBHIIa OOIIEHHUS CO
cTapiMMu (IeAaroru4eCKuMu
pabOTHUKAMM) B CBEPCTHUKAMHU
(oOy4aromuMucst ), MPHHIIUTIBI
y4IeOHOH NUCIUILTAHEI 1
CaMOOpTaHH3AIINY;
- IPUBJICYCHHE BHUMAHU
00yJaronmxcs K IEeHHOCTHOMY
ACIEKTy U3yYaeMbIX Ha ypoKax
SIBIICHUH, OpraHu3aIus UX
aboTHI C MOTy9aeMOi Ha YPOKe
Bubmuorexa IIOK EOHI/IaHBHO 3HthH/1M0171 P
5 [ToBTOpeHue 1 1 https://m.edsoo.ru/7

f4lcc74

nHpOpMauen —
WHUIMUPOBAHUE €€ 00CYKICHNUS,
BBICKa3bIBAHHUS 00YUYarOIHMMHCS
CBOEr0 MHEHHS MO €€ MOBOJY,
BBIPAOOTKH CBOCTO K HEl
OTHOIICHUS;

- UCTIOJIb30BaHKE
BOCIHTATEJILHBIX BO3MOKHOCTEH
COJICPIKAHHUS

y4e0HOT0 MpeaMeTa yepes
JICMOHCTPAIUI0 00YYarOIIUMCS
MPUMEPOB OTBETCTBEHHOTO,
TPaXKJIaHCKOTO MOBEJICHUS,
MTPOSIBJICHHS YSIIOBEKOIIO0US U



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

100pOCepaeYHOCTH, Yepes3
MOJI00pP COOTBETCTBYIOIIUX
TEKCTOB JIJIsl YTEHUSI, 3a]1a4 JUIS
peleHus1, MpOOIEMHBIX CUTYaIUi
JUTs1 00CY)KJICHUS B KJIacce;

- IPUMEHEHUE Ha YPOKe
WHTEPAKTUBHBIX (hopM paboThI ¢
00yYaIOIITIMHCS
WHTEJUICKTYAIBHBIX UTP,
CTUMYJIMPYIOIIHX
MO3HABATEIbHYI0 MOTHBALIUIO
00YyYarOIIMXCs; TUCKYCCHH,
KOTOPBIE TAOT 00yJarOIIAMCS
BO3MOXHOCTh TIPUOOPECTH OITBIT
BEJICHHUSI KOHCTPYKTHBHOTO
JIMAjIora; TpynoBoi padoThl HIIH
paboThl B mapax, KOTOPBIE y4aT
KOMaHIHO# paboTe u
B3aUMOJICHCTBHIO C APYTHMHU
NCThbMH;

- BKIIIOYEHHUE B YPOK UTPOBBIX
poLenyp, KOTOpbIe IOMOTal0T
MOJIeP’KaTh MOTHUBAIIUIO
00yJaroIXxcsl K MOIYyYCHUIO
3HAHWH, HaJTAKUBAHUIO
MO3UTHUBHBIX MEXKITHYHOCTHBIX
OTHOIICHHH B KJIacCE, IIOMOTaOT
YCTaHOBJICHUIO
J00OpOXKeNaTeIbHOM

aTMocdepbl BO BpeMsI YPOKa;

- opranmusanus medcrpa
MOTHBHPOBAHHBIX U

3Py IUPOBAHHBIX

00yJarommxcst HaJl uX
HEYCIEBAIONIIMU
OJTHOKJIACCHUKAMHM,

JIAfOIIEr0 UM CONUATBLHO
3HAYMMBIH OMBIT COTPYJHHYECCTBA
1 B3aMMHOM TOMOIIIH;

- MHUIIMUPOBAHUE | TIOJJICPIKKA
HCCIIEN0BATEIbCKON
JeATEIbHOCTH 00yJaromuxcs B
paMKax peanu3anud UMU
HMHAMBHUIYaJbHBIX M IPYIITOBBIX
HCCIIEIOBATENBCKUX MTPOEKTOB,
YTO aCT 00YYarOIIUMCS
BO3MOYKHOCTH IIPHOOPECTH
HaBBIKA CAMOCTOSTEIEHOTO
PELLICHUS TEOPETHYECKOI
MpoOJIeMBbl, TCHEPUPOBAHUS U
oopMIIEHHUS COOCTBEHHBIX HJICH,
YBaKUTEIHHOTO OTHOILICHUS K
9yKUM HJIEsIM, OOPMIICHHBIM B
paboTtax APYrHX HCCIEAOBaTEICH,
HaBBIK TyOJIUYHOTO
BBICTYIUICHUS MEpe]] ayIuTOpUeH,
apryMEHTUPOBAHUS U
OTCTauBaHUS CBOEH TOUKHU




3peHHSL.

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME
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IHOYPOYHOE IIVTIAHUPOBAHHUE
10 KJIACC

KoaunuecTBo 4acoB

Nenm/mm Kontpo DJIeKTPOHHBbIE HU(POBLIE
Tema ypoka Bcero JIbHBIE TipaxTuaeckn o0pa3oBaTeIbHbIE PeCypChl
e padoThI
padoThl
bubmoreka [JOK
https://m.eds00.1ru/863e6122
https://m.edsoo.ru/863e632a
1. buonorus B cucTeMe HayK 1 VYpok "buonorus — Hayka o JKUBOU
npupoae” (POI)
https://resh.edu.ru/subject/lesson/3827/
start/118940/
2. MeTos! MO3HAHUS KUBOH
npuponsl. ITpaktuyeckas
pabota Ne 1 «Mcnons3oBanue 1 05 bubnuorexa [IOK
Pas3IMYHBIX METOIOB TIPH ' https://m.edsoo.ru/863e6122
M3YYCHUU OUOJIOTUYECKUX
00BEKTOBY»
3. buonoruyeckue CUCTEMBI, 1 Bbubmuoreka LIOK
MPOIIECCHI M UX M3YYCHHE https://m.eds00.ru/863e6564
4. XUMHUYECKUN COCTaB Bu6miorexa LIOK
KneTku. Bosia B MHHEDATEHELE ! https://m.edsoo.ru/863e674¢
COJIH
5. Benxu. CoctaB u cTpoeHue 1 bubmoreka [IOK
OEJIKOB https://m.edsoo.ru/863e6b72
6. depMeHTH —
OHOJIOTHYECKUE
karanu3atopsl. JlabopaTtopHas | 05 Bu6morexa I[OK

pabora Ne 1 «M3yuenne
KaTaJIMTHYECKON aKTUBHOCTH
(depMeHTOB (Ha mpuMepe
aMUIIa3bl WITH KaTajIa3bl)y

https://m.edsoo.ru/863e6b72

7. Yraesonasl. JIummael

Bbubmmoreka [JOK
https://m.edso0.ru/863e¢6870

Ypok "Heopranndeckne coeTMHEHUS
KJIETKH. YTIIEBOIBI U JIUIIHIEI.
PerynsipHbie U HeperyspHbIe
ouomonmmmepsrt” (POIII)
https://resh.edu.ru/subject/lesson/5397/
start/283870/

8. HyknenHoBBIE KHCIIOTHI.
ATD

Bbub6moreka [JOK
https://m.edso00.ru/863e6d5¢

Ypok "Opraanyeckue BeIecTBa:
OCJIKY Y HYKJICHHOBBIC KHCJIOTBI, U X
3naueHue. AT®" (POIII)
https://resh.edu.ru/subject/lesson/3840/
start/163096/

9. Hcropus u MeTobl
m3y4deHus KieTku. Kinetounas
TEOpHUsI

bubmmoreka [JOK
https://m.edsoo.ru/863e6e88

Vpoxk "Llutonorus — Hayka O KJIETKe.
Kierounas reopus. HememOpanubie
opranous! kierku" (POIL)
https://resh.edu.ru/subject/lesson/5383/
start/153371/



https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://m.edsoo.ru/863e6e88
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://m.edsoo.ru/863e6d5c
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

10.Knerka kak nenoctHas
JKHUBasi CHCTEMA

Ypok "MeMOpaHHbIE OpraHONIbI
kieTku. Aapo. [TpokapuoTsl u
sykapuotsl" (POII)
https://resh.edu.ru/subject/lesson/3847/
start/8616/

11.Ctpoenue
3YKAPUOTUYECKOU KIIETKH.
JlaGoparopHast paGota Ne 2
«HW3yueHne cTpoeHHsI KIETOK

Bub6nmoreka [JOK

pacTeHUH, )KUBOTHBIX, TPHOOB 0.5 https://m.edsoo.ru/863e6f0

u OaKTepuit mos https://m.eds00.ru/863¢e716¢

MHUKPOCKOITOM Ha FOTOBBIX

MHUKpOIIpernaparax 1 ux

OIIMCAHUE)»
bubmmoreka [JOK
https://m.edso0.ru/863e766¢
VYpok "Ob6MeH BemiecTB: GOTOCHHTE3 U

12.06men BemecTs nim OMOJIOrMYECKOE OKHMCIIEHHUE.

MeTabomsM (Tmukonu3 u mukn Kpe6ea" (POL)
https://resh.edu.ru/subject/lesson/3917/
start/46777/

13.Ilnactideckuii oO6MeH. bubmmorexa LIOK

dorocunTes. XeMOCHUHTES https://m.edsoo.ru/863¢7¢98

. bubmmoreka 1IOK

14.Oneprerirecknii 00meH https://m.edsoo.ru/863¢7aae

15.Ku3HEeHHBIH UK KJIETKH.

Jenenune kneTku. Muro3.

JlabGopaTtopnas padora Ne 3 Bu6miorexa LIOK

«Habmronenre MUTO3a B 0.5

KJICTKAaX KOHYMKa KOPCIIKa
JIyKa Ha TOTOBBIX

https://m.edsoo.ru/863e7dc4

MHKPOIIpenaparaxy

16.buocunres 6enka. Peakius bu6motexa [IOK

MaTPUYHOTO CHHTE32 https://m.edsoo.ru/863e796¢

17. Tpaucnsiiius — OHOCHHTE3 bubnuorexa [IOK

Oeika https://m.edsoo.ru/863e796e
Bu6nuoreka [JOK

18.Heknerounbie (GopMbI
KH3HU — BHUPYCHI

https://m.edsoo.ru/863e7540

Ypox "PaboTbl reHOB MPOKapHOT U
sykapuot. Bupycel. I'eHHas u
Kierounas umkenepus” (POII)
https://resh.edu.ru/subject/lesson/3939/
start/105165/

19.®opMBbI pa3sMHOKEHUS
OpTaHU3MOB

Bbubmoreka IJOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

Ypoxk "becnionoe u moyioBoe
pa3MHoxxeHue. JKu3HEeHHBIC ITUKITBI
pa3HbIx rpymnn opranu3mos" (POI)
https://resh.edu.ru/subject/lesson/5359/
start/270999/

20.Meiio3

bubmoreka [JOK
https://m.edsoo.ru/863e7f4a

VYpok "enenue knerku. Knerounsiit
UK. MuTO3 1 Meiio3. O0pa3oBaHme

TIOJIOBBIX KJIETOK Y )KUBOTHBIX U
pactenuit” (POIL)



https://m.edsoo.ru/863e7f4a
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/

https://resh.edu.ru/subject/lesson/3927/
start/105895/

21.06pa3zoBanne U pa3BUTHE
IIOJIOBBIX KJICTOK.
O1m1010TBOpEHUE.

bubmuoreka IIOK

Jlaboparopnas pabora Ne 4 0-5 https://m.edsoo.ru/863e81b6
«M3y4deHune cTpoeHus
MOJIOBBIX KJIETOK Ha FOTOBBIX
MHUKpOIIpenapaTaxy
22 .VlnpuBuayanbHOE Bu6nuoreka [JOK
pasBUTHE OPTaHU3MOB https://m.edsoo.ru/863e8436
bubmmoreka [JOK
https://m.edsoo.ru/863e8612
Ypok "I'enetnueckas napopmanms eé
23.I'eneTuka — HayKa O peanm3arus B kietke. ['eH. ['eHOM.
HaCJCNCTBCHHOCTH 1 Peakruu maTpuaHoro cuaTe3a"
W3MEHYHBOCTH (POIII)
https://resh.edu.ru/subject/lesson/5352/
start/295780/
Bu6nuoreka [JOK
https://m.edsoo.ru/863e8878
24.3aKoHOMEPHOCTH Ypoxk "MoHorubpuanoe
HACJICJOBAaHUs IIPHU3HAKOB. ckpenuBanue. [lepBblit U BTOpOit
Momnorubpumnoe 3aKk0oH Menpend. I eHeTndeckas
CKpEIIUBaHUE cuMBoJnKa U TepmuHonorus” (POLII)
https://resh.edu.ru/subject/lesson/5386/
start/301065/
Bubnuoreka [JOK
25. TurubpumHoe https://m.edsoo.ru/863e89a4
CKpelIMBaHue. 3aKoH Ypok "JluruOpuiHOe CKpeIuBaHue.
HE3aBUCHUMOTO HACJIEJI0OBAHUS Tperuii 3akon Menpensa" (POII)
MIPU3HAKOB https://resh.edu.ru/subject/lesson/4725/
start/107947/
26.CuenneHHoe
HACJEN0BaHUE ITPU3HAKOB. Bubmuorexa LHOK
Jlaboparopuas pabora Ne 5 https://m.edsoo.ru/863e8c60
«HW3yuenne pe3ynbTaToB 05 Ypok "CuemnsyieHHOE HacIel0BaHue
MOHOTHOPHIHOTO U ' renos" (POILI)
JUTUOPUIHOTO CKPEINBAHMS https://resh.edu.ru/subject/lesson/4755/
Y Ap030(hHIIEl Ha TOTOBBIX start/118828/
MHUKpOIpenapaTaxy
bubmmoreka [JOK
https://m.edsoo.ru/863e8c60
VYpok "l[locTamMOproHaIEHOE pa3BUTHE
27.T'eneruia nona. opranmsma. OmpenencHue moJa.
Hacnezosanue npusHaxos, Camoperysus ¥ roMeocTas.
CHCTUICHHBIX € TIOTIOM CrBonoseie knetku" (POL)
https://resh.edu.ru/subject/lesson/5385/
start/119865/
28.113MEeHYHBOCTb. bubmmoreka [HOK
Henacnencreennas https://m.edsoo.ru/863e8efe
H3MEHYUBOCTE. JlabopaTopHas VYpok "OCcHOBHBIE 3aKOHOMEPHOCTH
pabota Ne 6. 3zyuenne 0.5 M3MEHYMBOCTH: MOAM(PUKAITMOHHAS,

MOIU(DUKAMOHHOMN
HU3MEHUYHUBOCTHU, IOCTPOCHUE
BapUaIlMOHHOTO psijia U
BapHaIMOHHON KPUBOW»

KOMOMHATHBHAs U MyTallMOHHAsA"
(PDII)
https://resh.edu.ru/subject/lesson/5387/
start/17435/



https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://m.edsoo.ru/863e8efe
https://resh.edu.ru/subject/lesson/5385/start/119865/
https://resh.edu.ru/subject/lesson/5385/start/119865/
https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://m.edsoo.ru/863e89a4
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://m.edsoo.ru/863e8878
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/

29.HacnencTBeHHas
m3MeHInBOCTh. JlabopaTtopHas Bu6miorexa [JOK
pabota Ne 7. «Ananus 1 0.5 https:
9 ttps://m.edsoo.ru/863e8efe
MyTaIui y Apo30¢Guiisl Ha
FOTOBBIX MUKpOIpEnapaTax»

Bbub6nuoreka [JOK

https://m.edso00.ru/863e8d78
30.TeHeTUKA YEJIOBEKA 1 Ypok "['eneruka yenoseka" (POLL)

https://resh.edu.ru/subject/lesson/3653/
start/47180/

VYpok "N3menunBocts" (MOBII)
31.0600menne 1o Teme | 1 https://uchebnik.mos.ru/material view/
«HaciencTBeRROCTS 1 lesson_templates/2223209?
M3MEHYUBOCTh OPTaHU3MOBY menuReferrer—catalogue

Bbub6nmoreka [JOK

https://m.edsoo.ru/863¢9214
32.Cenexups Kak Hayka U 1 VYpoxk "I'eneruxa u cenexkuusa" (POLII)
Tporece https://resh.edu.ru/subject/lesson/3861/

start/295751/
33.MeToabl 1 JOCTUKEHHS BuGnorexa [TOK
CCJICKIHMM PACTCHIN 1 I https://m.edsoo.ru/863e¢9214
JKUBOTHBIX
34. bnoTexHOJI0Trus Kak 1 bub6mmorexa [IOK
OTpacib MPOU3BOJICTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO 34 1 4
YACOB I10 ITPOTPAMME

ITOYPOYHOE IIJIAHUPOBAHUE

11 KJIACC
KoaunuecTBo yacon
Koutpo DJIeKTPOHHbIE nupoBbie
Tema ypoxa Bcero JIbHBIE IpakTuyecknu o0pa3oBaTeJIbHbIE PeCypChl
e padoThI
padoThI
bubnuoreka IIOK
https://m.edsoo.ru/863ea20e
1.9Bomrone MW METOOBI €€ VYpok "JlokazarenbcTBa 3BOMIOLUUN"
1
W3YYEHUS (PDIII)
https://resh.edu.ru/subject/lesson/5391/
start/301036/
bubanoreka HOK
https://m.edso0.ru/863¢9570
2.Ucropus pa3BUTHSL 1 Vpok "BO3HUKHOBEHHE U pa3BUTHE
npe/ICTaBICHHH 00 3BOTIOIUH SBOJIOLUOHHBIX naei” (POII)
https://resh.edu.ru/subject/lesson/5393/
start/131997/
Bbubnuoreka ITOK
3-Muxpossomo ! https://m.edsoo.ru/863e9cle
4 Ionmynsiust Kak Bubanoreka 1IOK
JJeMEHTapHas CIWHWIA BHUIA https://m.eds00.1u/863e¢99¢c6
u spoiroruu. JlabopaTopHas 1 0.5 Ypox  "Bun.  Kputepum = BuU7a.
padota Ne 1 «CpaBHeHue ) Ionynsauus" (POL)
BHJIOB TT0 MOP(}OIIOTHIECKOMY https://resh.edu.ru/subject/lesson/4949/
KPUTEPHUIO start/119943/



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://m.edsoo.ru/863e9214
https://uchebnik.mos.ru/material_view/lesson_templates/2223209?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2223209?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2223209?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8efe
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9c1e
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://m.edsoo.ru/863e9570
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://m.edsoo.ru/863ea20e

5. JdBrxymue CHJIBI
(a;meMeHTapHBIC (hakTopsI)
SBOJIOLNH

Bbubnuoreka ITOK
https://m.edsoo.ru/863e9da4

Ypok "MexaHuU3MBl SBOIIOIUOHHOTO
nporecca” (POLI)
https://resh.edu.ru/subject/lesson/5388/
start/17609/

6.EcrecTBenHBIi OTOOp M €r0
thopMer

bubnuoreka 1IOK
https://m.edsoo.ru/863e9ed0

Ypok "®opMbI €CTECTBEHHOTO 0TOOpa
B norysyn" (PDII)
https://resh.edu.ru/subject/lesson/5389/
start/107051/

7.Pe3ynbTarhl 3BOJIIOINU:
MPUCIOCOOJIEHHOCTD Bubnuorexa HOK
OpTraHU3MOB " https://m.edsoo.ru/863e9fde
BHI000pa30oBaHUE. Ypox "ITpucrioco0IeHHOCTh -
JlaboparopHas pabota No 2 0.5 pe3yabTaT JEHCTBUS (hakTopoB
«Omucanue sBoonud. Bugoobpazosanue" (POIII)
TIPUCTIOCOOJICHHOCTH https://resh.edu.ru/subject/lesson/5390/
opraHu3ma " eé start/295809/
OTHOCHTEIBHOTO XapaKTepay
bubnuoreka IIOK
https://m.edso0.ru/863¢e9cle
8.Hampasnenus u Ty TH Ypok  "OcCHOBHBIE  HamNpPaBIICHUS
MaKpOIBOJIOLUU 3BOJIIOLIMOHHOTO  mporecca  (POIII)
https://resh.edu.ru/subject/lesson/4950/
start/295838/
VYpoxk  "OOmme  3aKOHOMEPHOCTH
(npasmira) spomonmu. Yactes 1"
9.HeoOpaTnMOCTh IBOJTIOIHH (ML)

) https://uchebnik.mos.ru/material view/
atomic_objects/10884897?
menuReferrer=catalogue
Ypox "Pa3zBuTHe TpeaCTaBICHHUS O

10.Mctopusa xu3Hu Ha 3emie BO3HUKHOBeHMH  >ku3Hu"  (POLI)

1 METOJbI €€ N3yUCHHUS https://resh.edu.ru/subject/lesson/3874/
start/301094/

11.I'unoTe3pl MPOUCXOKICHUS Bubnmoreka 1IOK

JKU3HU Ha 3emite https://m.edsoo.ru/863eadab
Bbubnuoreka LHOK
https://m.edsoo.ru/863eabbe

12.Pa3BuTHe *XU3HU HA 3emiie VYpok "DTambl pa3BUTHUA JKU3HH Ha

10 3paM U IepruojiaMm 3emue" (POLI)
https://resh.edu.ru/subject/lesson/3885/
start/270127/

13.0cHoOBHBIE ATaIbI

3BOJIIOLIMM  PACTUTEIILHOTO U

JKUBOTHOTO MUpa. Eubmorexa [IOK

Hpaxriaeckas  padora No 1 0.5 https://m.edsoo.ru/863ea8bc

«3yuenue HCKOIIAeMBbIX

OCTaTKOB pacteHuit u

KNBOTHBIX B KOJIJICKIHAX))

14.CoBpemenHas cucTeMa
OpPraHUYECKOro MUpa

bubmnoreka IIOK
https://m.edsoo.ru/863ea48e

Ypok "MHoroobpasue opraHn4eckoro
mupa.  IlpuHnunel  cucrematuku”
(POII)
https://resh.edu.ru/subject/lesson/5395/
start/107347/
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https://resh.edu.ru/subject/lesson/5388/start/17609/
https://m.edsoo.ru/863e9da4

15.9Bomonus JeJIOBEKa Bubimoreka ITOK
(aaTpoOmorenes) https://m.edsoo.ru/863eac2c
Bubnuoreka 1IOK
https://m.edsoo.ru/863ead44
Ypox "TlosiBnenue YeJIoBeKa
16. Jpmxymme CUJIBI
(paxTopsl) aHTpOHOrEeHe3a pazymHoro.  MakTOpel  JBOJIOLUH
YenoBeka' (POII)

https://resh.edu.ru/subject/lesson/3906/
start/283994/

17.0cHoBHEBIE CTaauu
DBOJIIOIMH YEJIOBEKA

VYpok "bmwxkaitmue "poacTBeHHUKH"
YeNOBEeKa CPeO JKUBOTHBIX. Tarbl
SBOJIOITAT mpuMaToB" (POII)
https://resh.edu.ru/subject/lesson/4951/
start/290181/

18.YenoBedyeckue pacbl WU
MIPUPOAHEIE aJlanTanun
9eIoBeKa

19.0060011eH1E 110 TEME
«BO3HMKHOBEHHE M Pa3BUTHE
JKU3HU Ha 3eMiie»

bubnmoreka IIOK
https://m.edsoo.ru/863eaca2

Ypok "T'unoressl u TEOpUU
BO3HMKHOBEHHS JKH3HM Ha 3eMie.
Yactb " (MDII)

https://uchebnik.mos.ru/material view/
atomic objects/10905139?
menuReferrer=catalogue

20.9Kkonorus Kak Hayka

Ypok "Opranusm u OKpy’Karomas
cpena. Oxojorudeckue  (QaxkTopsr”
(PBII)
https://resh.edu.ru/subject/lesson/5392/
start/8378/

21.Cpensr oburanusa 154
9KOJIOTHYECKHE (haKTOPEI

bubnuoreka IIOK
https://m.edsoo.ru/863eafec

22 .AbuoTtnueckue  (HakTopsl.
JlaboparopHas pabota Ne 3.
«Moponornueckue

OCOOCHHOCTH  pAacTeHHH U3

bubanoreka IIOK

pPa3HBIX  MeCT  OOWUTaHUSIY. 05 https://m.edsoo.ru/863eb10e
JlaboparopHas pabota Ne 4.
«BnusgHue cBera Ha POCT U
pa3BHUTHE YEPEHKOB KOJIeycay
bubanoreka IIOK

23 buormeciue daxToper https://m.edsoo.ru/863eb348
24 K0IIOTHYeCKHe "
XapaKTePUCTHUKU  MOMYJISAIHH YpoK IKOTOrHICCKHC
N ;)aKTI/I‘FI)eCKaSI pa60Tg No 2 xapaktepuctuku nomysnun” (MOII)

- 0.5 https://uchebnik.mos.ru/material _view/

«ITongcuér IUIOTHOCTH
MOMYJISIIMKA ~ pa3HBIX  BHJIOB
pacTeHuin»

atomic_objects/11193816?
menuReferrer=catalogue

25.Coo01iecTBa  OpraHU3MOB Bubnuoreka oK
— OHOIIEHO3 https://m.edsoo.ru/863eb46a
Bbubnuoreka ITOK

26.9KOIOTHYECKUE CHCTEMBI
(3x0ocHuCTEMBI)

https://m.edsoo.ru/863eb46a

Ypok "CoobmiectBa M 3KOCHCTEMBI"
(PD1II)
https://resh.edu.ru/subject/lesson/5501/
start/119075/

27.OcHOBHEBIE oKa3aTein
3KOCHUCTEMBI. DKOJIOTUUECKHE
MU PAMU/IBL. CsoiicTBa

OKOCHCTECM. CYKLIGCCI/ISI

bubnuoreka 1IOK
https://m.edsoo.ru/863eb5fa

VYpok  "CpolicTBa M pa3BUTHE
SKOCHUCTEMBI" (POII)
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https://resh.edu.ru/subject/lesson/4953/
start/105422/
Ypok "Oxocuctema. Yacts 1" (MOLL)
28 TTOHPOLHLLE SKOCHCTEML 1 https://uchebnik.mos.ru/material_view/
- PHpOd atomic_objects/1 13137552
menuReferrer=catalogue
Ypok "AHTpONOTreHHbIE YKOCUCTEMBI"
(MDII)
32K90'$I};TTI;;TI)F€HHHG 1 https://uchebnik.mos.ru/material_view/
atomic_objects/11365364?
menuReferrer=catalogue
bubnuoreka ITOK
https://m.edsoo.ru/863ebb5Se
30.buocepa — rmobanpHASA Ypoxk "CocraB u ¢pynkunn bunocdepsr”
1
3KocHucTeMa 3eMIIH (POII)
https://resh.edu.ru/subject/lesson/5394/
start/119104/
31.3aK0HOMEpPHOCTH 1 bubmmotexa HOK
CYIIIeCTBOBaHUs OHMoCcdephl https://m.edsoo.ru/863ebd16
Ypok "Uemorek n Oomochepa” (PII)
32.YenoredecTBO B OHochepe https://resh.edu.ru/subject/lesson/5499/
3emun. Cocy1iecTBOBaHUE 1 1 start/295898/
MPUPOJBI U YEJIOBEUECTBA bubmmotexa HOK
https://m.edsoo.ru/863ebale
33.0606metme TeMbL VYpok FJ'1'06anLHLIe 9KOJIOTMYECKHE
«CoobmecTBa u 1 MpOOIeMEI (PLI)
KOOI HHECKIE CHCTEMED https://resh.edu.ru/subject/lesson/3896/
start/17493/
OBIIEE KOJMYECTBO 33 1 25
YACOB I1O ITPOI'PAMME ’

Hopmbl onieHnBanus yueOHoro npeamera «buosiorus»

OueHka yCTHOIO OTBETAa y4YalIMXCH:

Otmerka «5» cTraBuTCs B ciydae: 3HAHUS, IOHUMaHMA, INIyOMHBI YCBOEHHUS OOydYaroUIMMCs
BCero o0bEMa MPOrpaMMHOIO MaTepuaja. YMEHHUS BBIIEIATH IJIaBHBIE IOJNOXKEHUS B HM3YYEHHOM
MaTepuaie, Ha OCHOBaHMM (DaKTOB M TpUMEpPOB 0000IIaTh, JenaTh BBIBOJBI, YCTaHABIMBATbH
MEXIIPEIMETHbIE U BHYTPUIPEAMETHBIE CBSI3M, TBOPYECKHM MPHUMEHSAET IIOJyYCHHbIC 3HAaHUS B
He3HaKoMOi cutyanu. OTCYyTCTBUE OIIMOOK U HEOUETOB MTPHU BOCIIPOU3BEIEHUH U3YYEHHOIO0 MaTepuala,
IpU YCTHBIX OTBETAX YCTPAHEHHME OTNENbHBIX HETOYHOCTEH C MOMOIIBIO JOMOJIHUTENIBHBIX BONPOCOB
yuuTens, cCoOI0AeHNE KYJIbTYPbl YCTHOH peun.

OtMmeTKa «4» CTAaBUTCH B cIydae: 3HaHHs BCETO U3yYEHHOTIO IPOrPaMMHOI0 MaTepuana. Y MeHUI
BBIJIETISITH TJIAaBHBIE NIOJIOKEHUS B U3yUEHHOM MaTepuase, Ha OCHOBaHUH (D)aKTOB U MPUMEPOB 0000IIaTh,
JienaTh BBIBOJIBI, YCTAHABIMBATh BHYTPUIIPEIMETHBIE CBS3M, NPUMEHSTH IOJYyYCHHbIE 3HAHUSA Ha
npakTuke. He3HauurtenbHble (HErpyOble) OIIMOKM M HENOYETHI MPH BOCIPOU3BEACHUU H3YYEHHOI'O
MmatepHaia, coOII0IeHue OCHOBHBIX MPAaBHJI KYJbTYPbl YCTHOH peyn.

Otmerka «3» cTaBUTCS B cilydyae: 3HaHUS U YCBOEHUE MaTepualla Ha YPOBHE MHUHHMAaIbHBIX

TpeOOBaHUI MpOorpaMMbl, 3aTpyJHEHHE TP CAMOCTOSTEIHHOM BOCHPOM3BEICHUH, HEOOXOIUMOCTh
HE3HAUUTEIbHOW [OMOIIM MpernojaBareis. YMeHHe paboTaTb Ha YPOBHE BOCIPOM3BEIEHUS,
3aTpy/HEHUSl NpU OTBETaX Ha BHUJIOM3MEHEHHBbIE Bompochl. Hamuume rpy6oil omMOKM, HECKOIbKUX
HEerpyObIX IMpPU BOCIPOU3BEJCHUN M3YyYCHHOTO MaTepuana, He3HaYMTEIbHOE HECOONI0JIEHME OCHOBHBIX
IIPABWJI KyJIBTYPbl YCTHOM PEUH.

OtrMeTka «2» CTaBUTCA B cJay4dae: 3HaHUS M YCBOGHHE MaTepuajga Ha YPOBHE HHXKe
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MUHUMAJIbHBIX TpeOOBaHUI MpPOrpamMMbl, OTIENbHbIE NPEJCTABICHUS 00 HW3YYEHHOM MaTepuale.
OtcyTcTBHE yMEHUH paboTaTh Ha YpOBHE BOCHPOM3BEACHUS, 3aTPyIHEHHS IPH OTBETaX Ha CTaHAApPTHbIC
Bonpockl. Hannume HecKOIbKUX TpyOBIX OLIMOOK, OOJIBIIOrO Yuciaa HErpyObIX NPU BOCIPOU3BEACHUU
U3yUYEHHOI0 MaTepuaia, 3HaUUTEIbHOE HECOOJII0JEHHEe OCHOBHBIX MIPABUJ KYJIbTYpPbl YCTHOM peuu.

OneHka BbINOJTHEHNS NMPAKTHYECKUX (J1a00paTOPHBIX) padoT:

OTMeTKa «5» CTAaBUTCS, €CJIM YUYEHHUK: MMPABWIBHO OINPEICIIHII IICNIb OTBITA; BBHITIOJHWI paboTy B
MOJITHOM 00BeMe C COOMI0IcHuEM HEOOX0IUMON TTOCIICIOBATEILHOCTH MIPOBEACHUS OINBITOB M MU3MEPCHHUIA;
CaMOCTOSATCIIBHO U paI_[I/IOHaJH:HO BBIGpaJ'I 1 IIOATOTOBHUII HJIA OIIbITa HGO6XO,Z[I/IMO€ O60py,[[0BaHI/Ie, BCC
OTBITHI TIPOBEJI B YCIOBUAX W PEXKUMaX, OOSCIECUYMBAIOIIMX ITOJTYYEHUE PE3YIbTAaTOB M BBIBOJOB C
HauOoJbIIEeH TOYHOCTHIO; HAYYHO IPAMOTHO, JJOTHYHO ONKcail HAOIIOAeHHUS U CPOPMYITUPOBa BBIBObI U3
OIIbITA. B HpCZ[CTaBJIeHHOM OTYCTC HpaBI/IJIBHO 148 aKKypaTHO BBIINIOJIHUII BCC 3aIlliCH, T8.6JII/ILU:I, pI/ICYHKI/I,
rpaduKH, BEIYUCICHUS U ClIeJIal BBIBOJIBI; MPOSBIISET OPraHU3aIlMOHHO-TPY/IOBbIC YMEHUS (ITO1IePKUBACT
YUCTOTYy pabodyero MecTta W TOPSAJOK Ha CTOJE, 3KOHOMHO WCIIOJNB3YeT PAacXOAHBIE MaTePHAIbI);
HKCIIEPUMEHT OCYIIECTBIISET 10 IJIaHy C YY€TOM TEXHUKU 0€30IacCHOCTH U MPaBHJI pabOThI C MaTepUaIaMu
1 000pyI0BaHUEM.

OtmeTka «4» CTaBUTCSA, €CIM YYEHUK: CTABUTCS, €CIM YUYEHUK BBIOJHWI TPEOOBAaHUS K OLIEHKE
"5", HO: OHIBIT IIPOBOAHWJI B YCJOBUSAX, He 00eCIIeYMBAKIINX AOCTATOYHOM TOYHOCTHU
U3MepeHUY;

WK OBUIO JIOMYIICHO J1Ba-TPU HEJI0UYETa; WM He Oosiee 0HOW HerpyOol OMMOKH U OTHOTO HEA0YETa, HITH
SKCHEPUMEHT IIPOBEAEH HE MOJIHOCTBIO; WM B ONMCAHUU HAOIIOAEHUH M3 OmbITa JOMYCTUI HETOYHOCTH,
BBIBO/IbI C/I€J1aJ1 HETIOIHBbIE.

OtmeTka «3» CTaBUTCS, €CJIM YYEHHMK: IPABUIBHO ONPEAEIHUI 1ielb OIbITa; paboTy BBIOJIHSET
IPaBWJIBHO HE MEHEE YeM HaIlOJIOBUHY, OJHAKO OOBEM BBINOJHEHHOW YacTU TaKOB, YTO IIO3BOJISET
HOJIYYHUTh NPaBUIbHbIE PE3YJIbTAThl U BBIBOBI [0 OCHOBHBIM, IPUHIMIIMAIIBHO BaXKHBIM 33/1a4aM paboThl;
Wi 1oadop o0opynoBaHHsA, OOBEKTOB, MAaTEpPHAJOB, a TaKkKe pabOTHl MO HAyaly OMbBITa MPOBEN C
MOMOILBIO YUMTEINS; WIN B XOZ€ IPOBEIEHUs ONbITa U U3MEPEHUI ObLIM JOIMYIIEHbI OIIMOKY B ONMCAHUU
HaOro1eHui, GOPMYIMPOBAHUH BBIBOJIOB; OTIBIT MPOBOAMIICS B HEPAIIHOHAIBHBIX YCIOBUSX, YTO MPUBEIIO
K IOJY4YEHUIO DPE3yJlbTaTOB C OOJbIIEH MOIPEeIIHOCThIO; WIM B OTUéTe OBbUIM AONYLIEHbI B 0OIIeH
CIIOKHOCTU HE Oojiee JByX OIIMOOK (B 3alUCAX €IUHUL, HU3MEPEHUSX, B BbIUUCICHUSX, Tpadukax,
TabIMIax, cXemax, U T.A.) He NPUHLUIHUAIBLHOIO Ui JaHHOM paboThl XapakTepa, HO MOBJIMSBIIUX Ha
pe3yabTaT BBINOJIHEHHS;, JOMyCKaeT TpyOylo omuOKy B XOAe OKCHepuMeHTa (B OOBSICHEHWH, B
oopmieHun paboThl, B COOJIIOJICHUM NPAaBWJI TEXHUKU O€30MaCHOCTH IMpH paboTe ¢ MarepuajaMu U
000pyI0BaHHEM ), KOTOPAsi UCTIPABIIAECTCS MO0 TPEOOBAHUIO YUUTETIS.

OTtmeTKka «2» CTAaBUTCS, €CJIM YYEHHMK: HE ONpE/IeNIl CaMOCTOSTENbHO LeNb ONbITA; BBHITOIHHI
paboTy HE TOJIHOCTHIO, HE MOATOTOBHI HYKHOE 000pPYI0BaHHE M 00BEM BBHIMOJIHEHHON YacTH pabOThI He
NO3BOJISIET Cc/eNlaTh IMPABWIBHBIX BBIBOJOB; WM OMNBITBI, H3MEPEHUs, BBIYMCICHMS, HAOIIOICHUSA
NPOM3BOIMIIMCH HETIPABHIBHO; WJIM B X0Jie paboThl M B OTYETE OOHAPYKWIMCh B COBOKYITHOCTH BCE
HEJI0OCTAaTKU, OTMEUEHHbIE B TPEOOBAHUX K OLICHKE «3»; IoMmycKaeT JiBe (1 Oosee) rpyOble OmUOKH B X0/1€
IKCTIEPUMEHTA, B OOBSICHEHUH, B O()OpMIICHUU pabOTHI, B COOJIIOJCHUH NPABWII TEXHUKH 0€301TaCHOCTH
npu paboTe C BellecTBaMM M 000pYyIOBaHMEM, KOTOpbIE HE MOXKET HCIPABUTh Jake M0 TPeOOBaHUIO
YUUTEISL.



OueHka caMoCTOATEIbHBIX MHCbMEHHBIX H KOHTPOJIBHBIX PadoT:
OtmeTKa «5» CTaBUTCS, €CJIM YYeHUK: BBIOJHWI paboTy 6e3 OmMOOK M HEJT0YETOB; AOMYCTHII
He 0oJiee OIHOTO HeJ0YeTa.
OtmeTKa «4» CTAaBHUTCH, €CJIM YYEHMK: BBITIOJIHMUI PabOTy MOJHOCTHIO, HO JIOMYCTHI He Ooee
OJTHOM HErpyOoOi OIMOKH M OJTHOTO HEJ0UeTa; UK He 0oJiee IBYX HEJ0UETOB.
OtmeTka «3» CTaBUTCS, €CJIM YYeHHK MPABUILHO BBHITIOIHUI HE MeHee 2/3 paboT WM JTOIMyCTHI
He OoJiee NMBYX TpyObIX OmmMOOK; WM HE Oosee OJHON TpyOoOl M OJHON HerpyOoil OmMOKH M OJHOTO
HeJloueTa; WiIu He Oosee JBYX-TpeX HerpyObIX OIIMOOK; WIIM OJHOM HEerpy0oil OIMOKY U TpeX HEeIO0YETOB;
WIN TIPU OTCYTCTBUM OIIMOOK, HO MPU HAJTUMYUH YETHIPEX-MISATH HE0YETOB.
OTMeTKa «2» CTABHUTCH, €CJIM YYEHMK: JOMYCTHJI YHCIO OMIMOOK M HEIOYETOB MPEBOCXOJIAIIEE
HOpMY, NP KOTOPOH MOKET OBITh BBICTABJICHA OLIEHKA «3»; WM €CJIM NPABWIBHO BBIMOJHUI MEHeEe
MOJIOBUHBI PAOOTHI.

KpnTepun BBICTABJICHUA OLCHOK 3a IMPOBCPOYHBLIC U KOHTPOJbHbIC TECTHI:
TGCTBI, COCTOAIIUE M3 IATH BOIIPOCOB MOKHO HCIIOJB30BATH IMOCJIC M3YUCHUA KaXKIOro Marcpuaia

(ypoka). Tect u3 10—15 BOnmpocoB HCMOIB3yeTCs s Mepuoandeckoro kontpoissa. Tect m3 20 — 30
BOIPOCOB HEOOXOIMMO HUCIIOIB30BATh ISl UTOTOBOTO KOHTPOJIS.

[Ipu TectupoBanuu Bce BepHble OTBeThl Oepyrcsa 3a 100%, Torma oTMeTKa BBICTAaBISETCS B
COOTBETCTBUU C TAOJIMLIEH:

IIpouent BBINOJIHEHUSI OtmeTka

3a/IaHusA

95% u Gonee OTJIMYHO

75-94%% XOPOIIIO

50-74%% YJIOBJIETBOPUTEITLHO
menee 50% HEYOBJIETBOPUTEIILHO




	Отметка «4» ставится в случае: Знания всего изученного программного материала. Умений выделять главные положения в изученном материале, на основании фактов и примеров обобщать, делать выводы, устанавливать внутрипредметные связи, применять полученные знания на практике. Незначительные (негрубые) ошибки и недочёты при воспроизведении изученного материала, соблюдение основных правил культуры устной речи.
	Отметка «2» ставится в случае: Знания и усвоение материала на уровне ниже минимальных требований программы, отдельные представления об изученном материале. Отсутствие умений работать на уровне воспроизведения, затруднения при ответах на стандартные вопросы. Наличие нескольких грубых ошибок, большого числа негрубых при воспроизведении изученного материала, значительное несоблюдение основных правил культуры устной речи.
	Оценка выполнения практических (лабораторных) работ:
	Отметка «5» ставится, если ученик: правильно определил цель опыта; выполнил работу в полном объеме с соблюдением необходимой последовательности проведения опытов и измерений; самостоятельно и рационально выбрал и подготовил для опыта необходимое оборудование, все опыты провел в условиях и режимах, обеспечивающих получение результатов и выводов с наибольшей точностью; научно грамотно, логично описал наблюдения и сформулировал выводы из опыта. В представленном отчете правильно и аккуратно выполнил все записи, таблицы, рисунки, графики, вычисления и сделал выводы; проявляет организационно-трудовые умения (поддерживает чистоту рабочего места и порядок на столе, экономно использует расходные материалы); эксперимент осуществляет по плану с учетом техники безопасности и правил работы с материалами и оборудованием.
	Отметка «3» ставится, если ученик: правильно определил цель опыта; работу выполняет правильно не менее чем наполовину, однако объём выполненной части таков, что позволяет получить правильные результаты и выводы по основным, принципиально важным задачам работы; или подбор оборудования, объектов, материалов, а также работы по началу опыта провел с помощью учителя; или в ходе проведения опыта и измерений были допущены ошибки в описании наблюдений, формулировании выводов; опыт проводился в нерациональных условиях, что привело к получению результатов с большей погрешностью; или в отчёте были допущены в общей сложности не более двух ошибок (в записях единиц, измерениях, в вычислениях, графиках, таблицах, схемах, и т.д.) не принципиального для данной работы характера, но повлиявших на результат выполнения; допускает грубую ошибку в ходе эксперимента (в объяснении, в оформлении работы, в соблюдении правил техники безопасности при работе с материалами и оборудованием), которая исправляется по требованию учителя.
	Отметка «2» ставится, если ученик: не определил самостоятельно цель опыта; выполнил работу не полностью, не подготовил нужное оборудование и объем выполненной части работы не позволяет сделать правильных выводов; или опыты, измерения, вычисления, наблюдения производились неправильно; или в ходе работы и в отчете обнаружились в совокупности все недостатки, отмеченные в требованиях к оценке «3»; допускает две (и более) грубые ошибки в ходе эксперимента, в объяснении, в оформлении работы, в соблюдении правил техники безопасности при работе с веществами и оборудованием, которые не может исправить даже по требованию учителя.
	Отметка «4» ставится, если ученик: выполнил работу полностью, но допустил не более одной негрубой ошибки и одного недочета; или не более двух недочетов.
	Отметка «3» ставится, если ученик правильно выполнил не менее 2/3 работ или допустил не более двух грубых ошибок; или не более одной грубой и одной негрубой ошибки и одного недочета; или не более двух-трех негрубых ошибок; или одной негрубой ошибки и трех недочетов; или при отсутствии ошибок, но при наличии четырех-пяти недочетов.
	Отметка «2» ставится, если ученик: допустил число ошибок и недочетов превосходящее норму, при которой может быть выставлена оценка «3»; или если правильно выполнил менее половины работы.
	Критерии выставления оценок за проверочные и контрольные тесты:

