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HOACHUTEJIBHASA 3AITUCKA

PabGouass mporpamMma 1o OHOJIOTMM Ha YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHUs
COCTaBJICHa Ha OCHOBe TpeOoBaHWI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTEIHHOU
MporpaMMbl  OCHOBHOTO 0OIIEro 0Opa3oBaHUs, MPEACTaBICHHbIX B dDeaepaibHOM
rocyJapCTBEHHOM 00pa30oBaTEIbHOM CTaHAAapTe OCHOBHOTO OOIEro o0pa3oBaHUs, a TaKXKe
[IpumepHON MPOTpaMMBbl BOCIIUTAHUS.

[Ipu pa3paboTke TaHHOW MNpPOrpaMMbl TEOPETUYECKYIO OCHOBY [UJISi OMpEIEICHUS
NOJIX0/I0B K (OPMHUPOBAHMIO COJAEpKaHUA ydeOHOro mnpeamera «buOTOTHS» COCTaBUIIH:
KOHLIENTyallbHbIe TOJI0KeHUsT CTaHAapTa O B3aMMOOOYCIOBIEHHOCTH LENEH, colepkKaHus,
pe3ynbTaToB 00y4YeHHs! U TpeOOBaHUM K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, IMOJO0KEHUS 00
OOIIUX LENAX U MPUHIUIIAX, XapaKTEePU3YIOIUX coBpeMeHHoe cocTosinue cuctembl COO B
Poccuiickoit @enepanuu, a TakkKe MOJOXKEHUS O creuuduke Ouomoruu, €€ 3HAYECHUU B
MO3HAHUU >KUBOM MPHUPOJLI U OOECIEYECHUM CYIICCTBOBAHUS YEJIOBEYECKOro OOIIECTBA.
CornacHO Ha3BaHHBIM IMOJIOKEHUSIM OIpPEJCICHb OCHOBHBIC (PYHKIIMHM TpPOrpaMMbl U €€
CTPYKTypa.

[Iporpamma naét mnpeAcTaBiIeHUE O LENAX, 00 oOmed crparerun O0Oy4YeHus,
BOCIIUTAHUS U Pa3BUTUS OOy4YAIOLIUXCA CpelcTBaMu ydeOHoro mnpeamera «buomorusy;
ornpesensieT 00s3aTeIbHOE MPEAMETHOE COJIEpP)KaHUE, €r0 CTPYKTYpY, paclpeaesieHUe o
pazzenam/TeMaM, peKOMEHIYEMYIO MOCIEA0BaTeIbHOCTh U3yUYEeHUs y4eOHOTO Marepuana ¢
Y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTMKA 00pa30BaTeIbHOTO
mpoiiecca, BO3pacTHBIX 0COOEHHOCTEH oOydaromuxcs. B mporpaMMe Takxe y4UTHIBAIOTCS
TpeboBaHus K TUIAHUPYEMBIM JTUYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM pe3yJibTaTam
00yueHus B dhopMUpOBaHUM OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEILHOM
NEeATeIbHOCTU/YU4eOHbIX ~ JEWCTBUU  OOydYarolmuXcs IO  OCBOCHHUIO  COJCpPKaHUS
OMOJIOTUYECKOTO 00pa30BaHUsI.

B mporpamme yaebnoro mpeamera «buonorus» (10—11 kmaccel, 6a30BbIii YPOBEHD)
peanr30BaH MPUHIMIT MPEEMCTBEHHOCTH B W3YYE€HHMHM OWUOJOTUM, Ojarojaps 4emMy B Hel
MPOCMATPUBACTCSI HAMPABICHHOCTh HA pPa3BUTHE 3HAHWM, CBS3aHHBIX C (DOpMUpOBaHUEM
€CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHMS,  IEHHOCTHBIX  OpPUEHTAIlMd  JIMYHOCTH,
AKOJIOTMYECKOTO MBIIUICHUS, TPEACTaBICHUNA O 370pOBOM 00pa3e KU3HU U OepeKHbIM
OTHOLIEHUEM K OKpyKawoumen npupogHon cpexe. llostomy Hapsay ¢ u3yyeHuem

001e0MOIOTUYECKUX TEOPHUH, a TaKKe 3HAHUM O CTPOEHUU JKUBBIX CUCTEM Pa3HOTO paHra u



CYLIHOCTH OCHOBHBIX MPOTEKAIOIIHUX B HUX IMPOLIECCOB, B MPOrpaMMe YyJEJIE€HO BHUMAHUE
MCIOJIb30BAHUIO TIOJYYEHHBIX 3HAHWIM B MOBCEIHEBHOM KU3HU JJIs PELIECHUS MPUKIAIHBIX
3a1a4, B TOM YHCJe: MPOPUIAKTHKU HACIEACTBEHHBIX 3a00JIeBaHMI YeIOBEKa, MEIUKO-
TEeHETUYECKOTO  KOHCYJIBTUPOBAaHHUSA, OOOCHOBAHHS  OSKOJOTMYECKHA IIeJIeCO00pa3HOro
MOBEACHUS B OKpYXKAIOIIEH MPUPOIHON cpele, aHaau3a BIUSHUA XO3SHCTBEHHOU
JESATENbHOCTH YEJI0BEKA HA COCTOSIHUE MPUPOJIHBIX U HCKYCCTBEHHBIX 3KOCUCTEM. Y CUIICHUE
BHUMAaHMSI K TPUKIIAJIHON HAIMPaBIECHHOCTH yuyeOHOTO mpeameTa «buosiorusy npoauKToBaHO
HEOOXOIUMOCTBIO O00ECeUeHHs] YCIOBUM JUIsl PEHIeHUS OJHOM M3 aKTyaJbHbIX 3a/1ad
[IKOJILHOTO OMOJIOTUYECKOro 00pa3oBaHUs, KOTOpas MpearnojaraeT (QopMUPOBaHUE Y
oOy4Jaronuxcsi CriocCOOHOCTH aJaNTUPOBATHCS K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHpA.

JlanHasi mporpamMma SIBJIIETCSI OPUEHTHUPOM [JIsi COCTAaBJIEHHUS pabO4YuX MpPOrpamm,
aBTOPbl KOTOPBIX MOTYT NPEMJIOKUTH CBOM BapUaHT IOCIEAOBATEIBHOCTH HU3YYEHUS H
CTPYKTYpBbI Y4eOHOI0 MaTepuaia, CBO€ BUAEHUE MyTel (oopMupoBaHus y oOydarommxcs 10—
11 kmaccoB MpeIMETHBIX 3HAHWUN, YMEHUW U CHOCOOOB y4eOHOW JESATENBHOCTH, a TaKXKe
METOJAMYECKUX PEUIeHUI 3aa4 BOCIHUTAHUS U PA3BUTHUS CPEICTBAMHM YYEOHOro Mpeamera
«buosorus».

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «bUOJIOT' U51»

VYyeOnbiii npeaMer «buosiorus» B cperHeM 0011eM 00pa30BaHMM 3aHMMAET BaKHOE
Mecto. OH obecrieunBaer (HOPMHUPOBAHHE y OOYYAIONMIUXCS TMPEACTABICHUNM O HAY4YHOU
KapTUHE MUpa; pacmupsieT ¥ 0000IIaeT 3HAHUS O >KUBOU TPHUpPOAE, €€ OTIMYUTEIBHBIX
MpU3HAKaX — YPOBHEBOW OpraHW3alyMyd W SBOJIOLUMHU; CO3JAET YCIOBHS JIA: MO3HAHUS
3aKOHOB J>KMBOM TpUPOABI, (PopMUpPOBaHUS (YHKIIMOHATIHLHOM TPaMOTHOCTH, HaBBIKOB
3I0pOBOTO W 0Oe3omacHoro obpasza >KU3HM, SKOJIOTMYECKOrO MBIIIJICHUS, IEHHOCTHOTO
OTHOUIEHUS K )KUBOW IPUPOJE U YETOBEKY.

bonbsmoe 3Hauenune yueOHBIM TipenmeT «buonorus» wMeer Takke ISl pelIeHUs
BOCITUTATEIbHBIX M Pa3BUBAIOIIMX 3aJaud CpelHero oOiero oOpa3oBaHUs, COIMAIA3AIUU
oOyuaroruxcsi. M3yuenune Ouwosorum obOecmieunBaeT YCIoBUS g (hopMupoBaHUsS
WHTEJUICKTYaJIbHbIX, KOMMYHUKAIITMOHHBIX M HH(POPMAIMOHHBIX HAaBBIKOB, JCTETUYECKOMN
KyJbTYpbI, CIIOCOOCTBYET HHTETpalid OMOJOTMYECKUX 3HAHMM C MPEICTaBICHUSMU U3
JIPYTUX Y4eOHBIX MPEAMETOB, B YAaCTHOCTH, (u3uku, xumuu u reorpaduu. Hazpanubie

IMMOJIOKCHHA O IpEAHAa3HAYCHHUH y‘l€6HOFO nmpeamMeTa «buonorus» cocraBuIn OCHOBY JIJId



oTpeeNeH s MOAX0A0B K OTOOPY M CTPYKTYPHUPOBAHUIO €r0 COAEPKaHUs, MPEIACTaBICHHOTO
B JJAHHOW IpOrpaMMe.

Ot6op comepxanusi ydeOHOro mpeamera «buomorus» Ha 06a30BOM ypOBHE
OCYIIECTBIEH C TO3MUIMKA KyJIbTYypOCOOOpPa3HOrO0 MOAXOAa, B COOTBETCTBHH C KOTOPBIM
oOyuaroluecs: JOHKHBI OCBOUTh 3HAHUSA U YMEHUS, 3HaUMMBbIE JUIsl (POPMUPOBaHUS 00LIEH
KYJBTYpPBI, ONPENEIAIOMNE aJeKBATHOE MOBEJACHUE YEJIOBEKA B OKPYXKAIOIIEW NPUPOIHON
cpene, BOCTpeOOBaHHbIE B MOBCEJHEBHOW KM3HU U IMPAKTHUECKOHM nearenbHocTH. Ocoboe
MECTO B 3TOM CUCTEME 3HAHUM 3aHUMAIOT 3JIEMEHTHI COJEPKAHMSL, KOTOPBIE CIIy’KaT OCHOBOM
i1 GOPMHUPOBAHUS MIPEICTABICHUI O COBPEMEHHOM €CTeCTBEHHO-HAYYHOU KapTUHE MUPA U
[IEHHOCTHBIX OPHEHTALUSAX JUYHOCTH, CHOCOOCTBYIOIIMX TI'yMaHH3alMU OHOJIOrMYECKOIO
oOpa3oBaHus.

CTpyKTyprpOBaHUE COACPKAHUA YUEOHOT0 MaTepHrasia B IporpaMMme OCYILECTBIEHO €
y4€TOM TPUOPUTETHOIO 3HAUEHHUS 3HAHUW 00 OTIMYUTENIBHBIX OCOOEHHOCTAX >KMBOMU
MPUPOBL, O €€ YPOBHEBOM OPraHU3aly U 3BOJIOUHUUA. B COOTBETCTBHUU C 3TUM B CTPYKTYpE
yuyeOHoro mnpeamera «buosiorus» BbIAEIEHBI CIEAYIOUIUE COJAEP’KATENbHbIE JIMHUU:
«buonorus kak Hayka. Meroabl HaydyHOro mo3HaHWs», «KieTka kak Ouojormyeckas
cucteMa», «OpraHuzM Kak Ouosiormueckass cucreMa», «CucrtemMma U MHOrooopasue
OpPraHUYECKOT0 MHpPa», «IBOJIOLUS JKUBOW NHPUPOABD», «IKOCUCTEMBI U IPUCYIIHE UM
3aKOHOMEPHOCTI.

HEJIN N3YYEHUA YYEBHOI'O ITPEIMETA «BHOJIOTI U51»

Lenp u3yuenus yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJIAJICHHE
O0Oy4aroIIMMUCS 3HAHUSIMU O CTPYKTYPHO(DYHKIIMOHAIBHON OpraHU3aldd >KUBBIX CHUCTEM
pa3HOro paHra M NOPUOOpEeTEHHWE YMEHMHM HCHOJIb30BaTh OTH 3HAHMS JJI TPAMOTHBIX
JNEHUCTBUN B OTHOLIEHUU OOBEKTOB >KMBOW MPUPOJBI U PEUICHUS PA3IUYHBIX KU3HEHHBIX
npo0Jem.

Joctmxenne ueiau usydeHus: yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
o0ecreynBaeTcs peuieHUEM CIEeIYIOUX 3a0a4:

— OCBOCHHE O0YYaroImIMMHCS CHUCTEMbI 3HAHUNH O OMOJIOTUYECKUX TEOPUAX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSAX, THIIOTe3aX, MpaBuiax, CIyXallux OCHOBOM A pOopMUpPOBaHUS
MPEACTABICHUM O €CTECTBEHHO-HAYyYHOW KapTHMHE MHUpPA; O METOJaX HAy4YHOro MO3HAHUS;
CTPOEHHH, MHOTO00pa3uu U OCOOEHHOCTSIX >KUBBIX CHUCTEM PAa3HOTO YPOBHs OpraHHU3aliiy;

BBIJAIOIIUXCS OTKPBITHAX U COBPEMCEHHBIX UCCIICAOBAHUAX B 6I/IOJ'IOFI/II/I;



— (opmupoBanne y oOyyarommxcs TMO3HABATENbHBIX, HWHTEIUICKTYyadbHBIX U
TBOPYECKUX CIMOCOOHOCTEN B Mpolecce aHaliv3a JaHHBIX O MyTSAX Pa3BUTHS B OMOJIOTUHU
Hay4HbIX B3IJISJ0B, UACH W MOAXOAOB K HM3YUYEHHIO MHUBBIX CHCTEM Pa3HOIO YpPOBHS
OpraHu3allNy;

— CTaHOBJICHUE Yy O0y4Yaromuxcs o0iel KyiabTyphl, GYHKIIMOHATIBHON IPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBACHATH U OIICHUBATH SIBJICHUSA OKPY>KAIOIIETO0 MUPA >KUBOU MPHUPOJIBI
Ha OCHOBAHWMHM 3HAHUH U OIbITA, MOJYYEHHBIX MTPU U3YUCHUHN OUOJIOTHH;

— (QopMupoBaHue y OOYYalOIIMXCS YMEHHUM WUIIOCTPUPOBATh  3HAUYCHHE
OMOJOTHYECKUX 3HAHUHN B MPAKTUYECKOM NEATEIHHOCTH YeJIOBEKa, PA3BUTUU COBPEMEHHBIX
MEIUIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHIA;

— BOCIIUTaHUE YOEKIEHHOCTH B BOBMOXHOCTH MO3HAHUS YEIIOBEKOM >KUBOU MPUPO/IBI,
HEOOXOJAMMOCTH OEpEKHOTO OTHOIIEHHS K HEW, COOJIOJEHUS HTHUYECKUX HOPM IpHU
IIPOBECHUH OMOJIOTUYECKUX UCCIIEI0BAaHUM;

— OCO3HaHWE [IEHHOCTU OHWOJIOTMYECKHX 3HAHWM I TIOBBILIEHUS YPOBHS
HKOJIOTMYECKOH KYJIbTYpPHI, A1 (POPMUPOBAHMSI HAYYHOT'O MUPOBO33PEHUS;

— NIPUMEHEHHE NPUOOPETEHHBIX 3HAHMM W yYMEHUN B IOBCEIHEBHOW XU3HU IS
OLICHKM TIOCJIEJICTBUI CBOEH JEATEIbHOCTH IO OTHOLIEHUIO K OKpY)Kalollel cpene,
COOCTBEHHOMY 3/I0pPOBbI0; 000CHOBAHUE U COOMIOJIEHUE Mep MPODUIAKTUKHU 3a00JICBaAHHIM.
MECTO YYEBHOI'O ITPEJMETA «bHOJIOT'US1» B YYHEBHOM IIVIAHE

B cucreme cpeanero obmiero oOpazoBanusi «buonorus», usyyaemass Ha 0a30BOM
YpOBHE, SIBIIIETCS 00s13aTENbHBIM YUY€OHBIM IPEIMETOM, BXOSIIMM B COCTAaB MPEIMETHOU
oOpa3oBarenbHOil oOnacT «EcTecTBeHHbIE HAayKH». YUEOHBIM IJIAHOM Ha €€ M3y4eHHE
oTBeieHO 68 yueOHbIX yacoB, o 1 yacy B Hemento B 10 u 11 kimaccax COOTBETCTBEHHO.
[IpeaycMOTpeHHBI TMPU 3TOM pe3epB CBOOOJHOIO YYEOHOTO BPEMEHU PEKOMEHIYETCS
MCIIOJIb30BATh AJI IOBTOPEHMS U 3aKPEIJICHUSI MaTepHalia, a TakKe peQieKCUu.

COILEP KXAHUE YYEBHOI'O IPEIMETA
10 KJTACC
Tema 1. Buonozus kax nayka (2 u)

buonorus xak Hayka. CBsi3b OMOJIOTHUHU C OOUIECTBEHHBIMU, TEXHUYECKUMH U IPYTUMU

€CTEeCTBEHHBIMU Haykamu, ¢uiaocoduei, ITUKOU, ICTeTUKOW u mpaBoMm. Posb Ouosoruu B

(hopMHUpPOBaHUM COBPEMEHHOM HAYyYHOU KapTHHBI MUpa. CrucTeMa OMOJIOTUYECKUX HaYK.



MeTtonpl TIO3HAHWSA JKWBOW TIPUPOALI (HAOMIOACHUE, DSKCIEPUMEHT, OIMCaHUE,
U3MepeHue, Kiaccudukanus, MoIeIMpOBaHUE, CTATUCTUYECKAst 00padOTKa JTaHHBIX).

Lemoncmpayuu. Iloptpersi: U. dapun, I'. Mengens, H. K. Konsuos, [Ix. Yorcon
u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopamopHhvie u npakmuyeckue pabomol:

[Ipaktuueckass pabora Ne 1. «lVcnosnb3oBaHue pa3IWYHBIX METOJOB IMPHU W3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. /Kuevie cucmemnt u ux opeanuzayus (1 u)

’Kusble cucteMbl (OMOCUCTEMBI) KaK MpeAMET u3yueHust Ononoruu. OTiInyue KUBbIX
CHUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa OuOCHCTEM U UX pa3zHOoOOpa3ue. YPOBHU OpraHu3aluud OHMOCUCTEM:
MOJICKYJISIPHBIA, KJIETOYHbIA, TKAHEBbIA, OPraHU3MEHHBIN, MOMYISAILMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTeOLEeHOTUYECKUI ), ONOC(hEPHBI.

HHemoncmpayuu: Tabmuubl M cxeMbl: «OCHOBHBIE MPHU3HAKU JKU3HU», «YPOBHH
OpraHU3alluU KUBOU TPUPOIBI.

Obopyoosanue: moaenb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii cocmag u cmpoenue Kiemxu (8 u)

XUMHUUYECKHM  COCTaB  KJIETKA. XHMHUYECKHE  JJIEMEHTBI:  MAaKpPOAJIEMEHTHI,
MHKpPO3JIEeMEHThL. Boia 1 MuHEpanbHbIE BELIECTBA.

OyHKIMU BOJABI U MUHEpAJbHBIX BEUIECTB B KieTke. [logaep:kaHue oCMOTHYECKOTO
OaJtaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHUHOKUCIOTBI — MOHOMEpPHI OEIJIKOB.
He3zamenumble W 3aMEHUMbBIE aAMUHOKHUCIOTHI. AMHWHOKHUCIOTHBIA COCTaB. YPOBHU
CTPYKTYpbl O€JIKOBOM MOJIEKYJbl (TepBUYHAS, BTOpUYHAs, TPETUYHAsT W YETBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bromornueckue QyHKIMU OEIKOB.

depmeHThl — OuoJoruueckre KaranuzaTopbl. CTpoeHue hepMeHTa: aKTUBHBIN IIEHTD,
cyoctpatHas cnenupuuHocTs. Kodepmentsl. Buramunpl. Otnnuus QepMeHTOB OT
HEOPraHUYECKHUX KaTalu3aToOpOB.

YraeBoasl: MoHOcaxapuabl (TJIFOKO3a, pubo3a M Je30Kcupubo3a), aucaxapujibl
(caxapo3za, nakTo3a) M MoJucaxapuabl (Kpaxmai, TJIMKOTEH, 1eJUIi0i03a). buonornueckue

(yHKLIHH YTIIEBOJOB.



Jlununel: Tpurnuuepuabl, Gochomunuabl, crepouabl. ['napoduabHO-TUAPOPOOHBIE
cBoiicTBa. buonornueckue QyHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEJIKOB U JIUIHUIOB
KAaK UCTOYHHUKOB 3HEPIUHU.

Hyxnennoseie kucnorsl: [JHK u PHK. Hykneornnsl — MOHOMEpPBI HYKIEMHOBBIX
kucnoT. Ctpoenne u ¢ynkuuu JJHK. Crpoenne u ¢dynkumu PHK. Bugst PHK. AT®:
CTpoeHHEe U QYHKIIUH.

[utonoruss — Hayka o kieTke. Knertounas Teopusi — npumep B3auMOJCHCTBUS UIEH U
(akTOB B HAYYHOM MO3HAHUU. METO/ bl U3yUEHUS KIETKH.

Knerka kak uenoctHas »xuBasg cuctema. OOImMe NpHU3HAKK KIETOK: 3aMKHYTas
HapyxHasi MeMOpaHa, moJekyibl JIHK kak reHeTnueckuit annapar, cucreMa cCuHTe3a 0eska.

Tunel KJIETOK: 3yKapHOTHYecKas U Mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
npokapuotuyecko kinetku. Kierounass crtenka Oaktepuit. CTpoeHHE 3YKapUOTHYECKOU
KJ1eTKU. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHOM U TPUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAs CTEHKA, ITUKOKAJIUKC, UX (DYHKIIUH.
[InazmaTuueckass meMmOpana, e€ cBoicTBa M (QyHKIMH. LluTomnazmMa um €€ opraHOW[IBL.
OpnomemOpannble  opra”Houasl  kjetku: OIIC, ammapat ['onbaku,  JTH30COMBI.
[lomyaBTOHOMHBIE OpPraHOMIbI KIETKH: MHTOXOHJpHUH, Iactuabl. IIpoucxoxaeHue
MUTOXOHJIpUM W mactua. Buael mactua. HememOpaHHble opraHoubl KJIETKH: puOOCOMBI,
KJIETOYHBIA LIEHTpP, LIEHTPUOJIH, PECHUYKH, KIYTUKH. DYHKIUU OPraHOUIOB KIETKH.
Bxirouenus.

SAnpo  — perynaropHbiii ueHTp kKieTkd. CTpoeHue snpa: sfaepHas 000JI0uKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

Lemoncmpayuu. Tloptpetsi: A. Jleenryk, P. T'yk, T. IlIBann, M. Ilneiinen, P.
Bupxos, [Ix. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Juacpammer:  «PacripenesieHHe XUMUYECKHX DJJIEMEHTOB B HEXKHBOW IPUPOIE»,
«Pacnpenenenue XMMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOIE».

Tabauywvl u cxemwi: «lleproguyeckas Tabnuia XUMAYECKUX dJIEeMEHTOB», «CTpoeHwHe
MOJIEKYJIbl BOAbD», «buocunTes Oenka», «CTpoeHHe MOJeKyiabl Oenka», «CTpoeHue
dbepmenTay, «Hyxnennosble kuciotel. JIHK», «Ctpoenne monexkynsl AT®», «CtpoeHue

AYKapUOTUYECKON KIeTKN», «CTpOEHHE KUBOTHOM KIETKW», «CTpOeHHE pacTUTEIbHOMN



KJIETKW», «CTpOeHHE MPOKAPUOTUUYECKON KIETKNY, «CTpoeHue sapa KIETKN», «YTIEBOAbDY,
«JInnuaen.

Obopyoosanue: CBETOBOH MUKPOCKOT, 000pyI0BaHWE JJI TIPOBEICHUS HAOIIOACHUH,
U3MEPEHUN,  HKCIEPUMEHTOB;  MHUKPOIPENaparbl  PACTUTEIbHBIX,  KUBOTHBIX WU
OaKTepHalbHBIX KIETOK.

JlabopamopHhvie u npakmuueckue pabomol:

JlabopaTtopHas padota Ne 1. «M3yueHne KaTaIUTUUYECKOW aKTUBHOCTU (PepMEHTOB (Ha
IpUMEPE aMUJIa3bl WK KaTaaas3bl)y.

JlaGoparopHas padora No 2. «M3yueHune CTpOoeHHUsSI KJIETOK PACTEHHM, >KUBOTHBIX M
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax U X OMUCAHUEY.

Tema 4. Kuzneoeamenvnocmo knemku (6 u)

OOMeH BemiecTB, WIM MeTa0oau3M. AccuMuwisaiusa (IJIacTUYEeCKUd OOMeH) H
JTUCCUMUJISIIUS (SHEPTETUUECKUIT 0OMEH) — JBE CTOPOHBI €IMHOTO MpoIlecca MeTadoIn3Ma.
Ponb 3aK0HOB COXpaHEHUs BEIIECTB U YHEPTUH B TIOHUMAHUHU METa00IM3Ma.

Tunet oOMena BemecTB: aBTOTPOdHBIH U TeTepoTpodHbd. Ponb depmeHTOB B
oOMeHe BEIleCTB U PEBPAIICHUN SHEPTUU B KIIETKE.

®dotocunte3. CBeroBass U TeMHOBas (a3pl (dorocuHTe3a. Peakuuu ¢GoTOoCHHTE3A.
DddexTuBHOCTh (hoTOCHMHTE3a. 3HaYeHHE (PoTocHHTE3a I KW3HUM Ha 3emie. BrusHue
yCcioBuM cpeibl Ha POTOCUHTE3 M CIIOCOOBI MOBBIIIEHUS €70 MPOIYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui

XemocuHTe3. XEMOCHHTE3UPYIOIINE OaKTepHUH. 3HAUCHHE XEMOCUHTE3a JIUIS )KM3HU Ha
3emie.

OHepreTuueckuii oOMeH B KieTke. PacmiemieHne BemecTB, BBIJCICHUE U
AKKyMYJIUPOBaHUE DHEPrUU B KJIETKE. OTambl JIHEPreTHUYECKOro oOMeHa. [nukous.
bpoxenne wu ero Bumabl. KuciaopogHoe OKHCI€HHE, WM KIETOYHOE JIbIXaHHE.
OxucnurensHoe GochopunmpoBanne. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHa.

Peakiuun marpuunoro cunres3a. ['enermdeckas uHpopmauus u JIHK. Peanuzanus
TeHETUYECKOW MH(POPMAIIUK B KJIETKE. [ eHeTUUeCKHil KO U ero cBoMCTBa. TpaHCKpUIIIIUS —
matpuuabli cuHte3 PHK. Tpaucnsmus  — OwocwHTe3 Oenka. DTambl TPaHCISIUU.
KoaupoBanue amuHokuciot. Posb pubocom B OMocuHTE3€ OElKa.

Heknerounsie ¢opmbr xu3Hu  — Bupychl. Mctopus oTkpeitus BupycoB ([1.U.

NBanoBckuit). OcoOEHHOCTH CTPOCHUS W JKU3HEHHBIM IIMKJI BUPYCOB. bakrtepuodarmu.



bone3nn pacreHui, JKMBOTHBIX M  YEJOBEKAa, BbI3bIBAEMBIE BHUpycamMu. Bupyc
uMMmyHo euruta venoeka (BUY) — Bo3Oymurens CIIMa. OOpatHas TpaHCKPHUIILIUS,
peBepTasa u unTerpasa. [IpodunakTuka pacpocTpaHeHUs BUPYCHBIX 3a00JICBaHUH.

Lemoncmpayuu: Toptpetsi: H. K. Konbuos, /. . MBanosckuii, K. A. TuMupsizes.

Tabnuyvt u cxemovl: «Tumnbl nuTaHUS», «MeTabomu3m», «MUTOXOHIPHUY,
«QHepreTnuecknii 0oOMen», «Xnopormmiact», «Potocuntesdy, «Ctpoerne JJTHK», «Ctpoenue
u GyHKUMOHUpOBaHWE TeHa», «CuHTe3 Oenka», «[eHeTnmueckuit koa», «Bupyco»,
«bakrepuodarn», «Ctpoenue u xku3HeHHbIM nukin Bupyca CIIMJla, Oaxrtepuodaray,
«Permmkanusa JTHK».

Obopyoosanue: Mopaenu-ammukanuu — «Ynapoenne JHK wu  Tpanckpumnuumsy,
«buocunres 6enka», «CTpoeHue KJIETKW»; Mojenb cTpykTypbl JTHK.

Tema 5. Pazmnoscenue u uHoOuguodyaibHoe pazeumue op2anuimos (5 1)

KierouHblit 1IUKI, WK KU3HEHHBIN HUKI KieTku. MaTtepdaza u mutos. [Iporeccs,
nportekatomue B uaTepdasze. Pemkanus — peakuus marpuyHoro cuntesza JJHK. Ctpoenue
XpOoMOCOM. XpOMOCOMHBIN Ha0Op — KapuOTHUI. JIUIIOUAHBIN U TallJIOUTHBI XPOMOCOMHBIE
HaOopbl. XpomaTuiabl. [{UTONOrMYECKHME OCHOBBI PA3MHOKEHHS U WHIWBUAYAJIBHOTO
Pa3BUTHUS OPTaHU3MOB.

Henenue kierku — muto3. Craauu muto3a. IIpoieccel, mpoucxoasiiye Ha pa3HbIX
CTagusIX MHUTO3a. BHOIOrnuecKknii CMBICT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromTo3.

@®opMbl  pa3MHOKEHHS OpraHuM3MoB: Oecrojoe W ToJioBoe. Buawsl OGecmosoro
pPa3sMHOXKEHUA:  JIEJICHUE  HAJIBOE,  IOYKOBAHME  OJHO- W  MHOTOKJIETOYHBIX,
criopooOpa3oBaHMe, BEreTaTUBHOE  pa3MHOXeHHEe. VICKyCCTBEHHOE  KJIOHHPOBAHUE
OPTraHU3MOB, €T0 3HAYEHHUE JJISI CEJIEKIIUU.

[TonoBoe pa3MHOXKEHUE, €ro OTINYHUS OT OECI0JIOrO.

Meito3. Ctaguu meiosa. [Iporecchl, mpoucxoasaiide Ha cTaausx meiosa. [ToBenenue
XpoMocoM B Mero3e. KpoccnHrosep. bruosiornyeckuii CMbICH U 3HaYEHHUE MEN03a.

["ameTorenes — mpoilecc 00pa3oBaHUsS TOJIOBBIX KJIETOK Yy >KMBOTHBIX. [lojoBbie
KeJe3bl: CeMEHHUKH U sandHuKH. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX KIETOK — TramMer
(cnmepmaro3ou, sMIEKIeTKa) — crepMaroreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHMS

SIMIIEKJIETOK U criepMaTo3ouioB. OmnoaorBopenue. [lapTeHorenes.



NunuBuayanbHOe pa3BuTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl SMOPHOHAIIBHOTO Pa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX: JAPOOJIEHUE, TacTPYJISALIMS,
opranoreHe3. lIloctamOpuonanbHOE pa3zBuTUE. TNl MOCTAMOPUOHAIBHOTO Pa3BUTHUSL:
npsMoe, HempsiMoe (TMYMHOYHOE). BrimsHue cpeapl Ha pa3BUTHE OPTraHU3MOB; (aKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOKIEHHBIE YPOICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IBETKOBOI'O PACTECHHS: CTPOCHUE CEMEHH,
CTaJu¥ Pa3BUTHSL.

Tabnuyvst u  cxemvi:  «DOpMBI  pa3sMHOXKEHHS  OpPraHu3MoB»,  «JIBoiiHOe
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pPacTeHU», «BererartnBHOE pa3MHOXKEHUE PACTECHHI,
«/lenenue wietku Oaktepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBDY,
«Kinerounsnii ki, «Permmukamus JIHK», «Mwuto3», «Menosy, «llpsmoe u Hempsmoe
pazButue», «l'amMeToreHe3 y MIICKONUTAIOMUX U 4YeloBekay, «OCHOBHBIE CTaauu
OHTOTE€HE3a».

Obopydosanue: MUKPOCKOT, MUKpoIpenapaThl «CriepMaTo30U/ibl MIEKOIUTAIOLIET 0,
«Slineknerka Miekonuraromero», «KaprnokumHes B KJIETKaX KOpEIIKa JyKa», MarHUTHas
Mozelnb-anmukanus «Jlenenue knetkn»; moaens JAHK, monens metadaszHoil XpoOMOCOMBI.

JlabopamopHhvie u npakmuyeckue pabomol:

JlaGoparopnas padota Ne 3. «HabmroneHrne MuTo3a B KJIeTKaX KOHYMKa KOpEITKa JIyKa
Ha FOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopHas pabora Ne 4. «M3ydeHue CTpOEHHS IOJIOBBIX KJIETOK Ha TOTOBBIX
MHKponpenapaTax.

Tema 6. HacneocmeeHHOCHb U UBMEHYUBOCHb OP2AHU3MOG (8 4)

IIpenmer m 3amaum reHetuku. Mctopust pa3BuThsl TeHETUKU. Poip nurosiorud u
AMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKU. BKiIanm poCCHMCKUX M 3apyOekKHBIX YUEHBIX B
pa3BUTUE TEHETHUKU. MeToabpl TeHEeTUKU (TUOPUAOJOTHYECKUM, IMTOTCHETHUYECKUH,
MOJIEKYJISIpHO-TeHETHUeCKUi).  OCHOBHbIE = T€HETMYECKHE  TOHATUS. | eHeTuueckas
CHUMBOJIUKA, UCTIOJIb3yeMasl B CXeMax CKpEeIIUBaHUH.

3aKOHOMEpPHOCTH HAacJeJOBaHUsA MPU3HAKOB, YycTaHoBieHHble [. Menaenem.
MonorubpunHoe ckpenBanue. 3aKOH €IMHOO0Opa3usi THOPUIOB TEPBOTO TMOKOJEHUS.
[IpaBwiio AoMUHUpOBaHUS. 3aKOH pacHICIUICHUS IPU3HAKOB. ['HMMoTe3a 4YHCTOTHI TaMerT.

[TonHOE M HEMmoaHOE JOMHHHPOBAHUC.



JurubpuaHoe CcKpeuiMBaHUE. 3aKOH HE3aBUCHMOTO HAacleJJOBaHMUS IPU3HAKOB.
[{uTroreneTnueckre OCHOBBI JUTMOPUIHOTO CKpEIIUBaHUs. AHATM3UPYIOIEE CKpPEIIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIMIETO CKPEIIUBAHUS JIJIs ONIPEIeTICHHsI TEHOTUIIA OCOOH.

CuerieHHOe HacienoBaHue npu3HakoB. Pabora T. Moprana no cuenieHHOMY
HACJIEOBAaHUIO TeHOB. HapyllleHHe ClenieHrs reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas1 TEOPHUS HACIEICTBEHHOCTH. | €eHETHUECKHE KAPTHI.

['enetnka mnosia. XpPOMOCOMHOE OIPEIEICHUE I0Ja. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['oMOramMeTHsle M TeTeporaMeTHble OpraHu3mbl. HacienoBaHue MNpU3HAKOB,
CLICIJICHHBIX C TIOJIOM.

N3meHunBOCTh. BUabl M3MEHYMBOCTU: HEHACIEACTBEHHAs M HACIEICTBEHHas. Poiib
Cpelbl B HEHACIEACTBEHHOM W3MEHYMBOCTH. XapaKTEPUCTHUKAa MOAU(PUKAIUOHHOU
W3MEHYMBOCTH. BapuanmoHHbIA psl M BapualMOHHAs KpuBad. Hopma peaknumu nmpusHaka.
KonnuecTBeHHbIE M KAYECTBEHHbIE MPU3HAKM M UX HopMa peakuuu. (CBoicTBa
MOJU(PUKAIIMOHHOW U3MEHUYUBOCTH.

HacnenactBennasi, Wi TEHOTUNMYECKas,  U3MEHYMBOCTb.  KomMOMHaATHBHas
M3MEHYMBOCTh. Mel03 M MOJOBOW MpOIECC — OCHOBA KOMOWHATMBHOW HM3MEHYHMBOCTH.
MyTtanonHass UW3MeHYMBOCThb. Kiaccupukamuss MyTauui: T€HHbIE, XpPOMOCOMHBIE,
reHoMHbIe. YacToTa ¥ mpuuuHbl MyTanuil. MyTtarenabie (akTopbl. 3aKOH TOMOJIOTUYECKUX
pPAIOB B HacieACTBEHHOM n3MeHunBocty H.M. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka uenoBeka. Kapuotun venoBexka. OCHOBHbIE METO/bl T€HETHUKH YEJIOBEKA:
IreHEaJOTUUECKUM, OJMU3HEIOBbINA, HUTOTEHETUYECKUH, OWOXMMUYECKUN, MOJEKYJISPHO-
reHeTudyeckuii. COBpEMEHHOE OIPEAEIICHNE T'€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHUE,
TeHOTUINIMpPOBaHue, B ToM uucie ¢ nomounpto [1[Pananuza. HacnencrBeHHbie 3a001€BaHMs
YelloBeKa: TeHHble O00JiIe3HH, OOJE3HW C HACIEACTBEHHON MpPEeApaclonokKEeHHOCTBIO,
XpoMocoMHble 0oje3Hu. ComaTthyeckue M reHepaTtuBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[lpunuunel  310poBoro oOpa3za >KM3HU, JMAarHOCTHKH, MPOPWIAKTUKA U JICUCHUS
reHeTUYEeCKuX  Oone3Heil.  MenuKO-TeHeTHYeCKOe  KOHCYJIBTUPOBAHHE.  3HAUYECHHE
MEJUIIMHCKOW TEHETUKH B TPENOTBPAIICHHH U JICYCHUH TEHETHYECKUX 3a00JeBaHUMN
YEJI0BEKA.

Jemoncmpayuu.: ITloptpetsr: I Menaens, T. Mopran, I ne Ppusz, C.C.

Yersepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBunos.



Tabnuyvr u cxemovl: «MOHOTHOPHUAHOE CKpEIIMBAHME M €ro LUTOT€HETHYeCKas
OCHOBa», «3aKOH PACIIECIUIEHUS U €r0 HIUTOINEHETUYECKAask OCHOBA», «3aKOH YUCTOTHI TAMETY,
«/lurubpugnoe ckpernuBanuey», «lluTomornyeckne OCHOBBI AUTHUOPUIHOTO CKPEITUBAHUSIY,
«Menos», «B3auMOAEHUCTBUE aJUIENIBHBIX TI€HOBY», «l'eHeTnueckue KapTel pPaCTECHHM,
KUBOTHBIX U YeJOBeKa», «[ eHeTnka nona», «3aKOHOMEPHOCTH HACJIEIOBAHUS, CLEILUIEHHOTO
c mnonom», «Kapuorunsl yenmoBeka W KUBOTHBIX», «BHUIbI  U3MEHYMBOCTHY,
«MoaudukanmonHas u3MeHUMBOCTHY, «HacnenoBanue pesyc-dakrtopay, «l eHeTuka rpymnn
KpOoBW», «MyTalmoHHass U3MEHUYHUBOCTbHY.

Obopyoosanue: Moaenu-anmnkaunn «MoHoruopuHoe ckpemuBanue», «HenonHoe
JTOMUHHUpPOBaHUE», «Jurudpunnoe ckpemubanue», «llepekpéct XxpoMocom»; MUKPOCKOI U
Mukpornpenapar «Jlpo3zodunay (Hopma, MyTtanuu (GOpMBI KpPBUIBEB M OKpPAaCKH Tela);
repbapuii «['opox moceBHOIN».

JlabopamopHvie u npakmuueckue pabomol:

JlaGopatopunas pabota Ne 5. «M3ydyeHue pe3ynabTaTOB MOHOTUOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y TPO30(HIbI HA TOTOBBIX MUKpPOIpEnapaTax.

JlaGopatopHnas pabora Ne 6. «M3yuenue wmoaAM(PUKAITMOHHON HU3MEHYUBOCTH,
MOCTPOCHUE BAPUALMOHHOTO PSAJa U BAPUALIMOHHOW KPUBOW.

JlabopatopHas pabora Ne 7. «AHamu3 wMyTanmuii y Apo30Guiasl Ha TOTOBBIX
MUKpOIpenaparax.

[Tpaktrueckast pabora Ne 2. «CocTaBieHue U aHAJIU3 POJAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuyusa opzanuzmos. Ocrnogvl o6uomexmnonozuu (3 1)

Cenekuusi Kak Hayka W Ipolecc. 3apOXKIACHUE CEJIEKIMU M JTOMECTUKAIUSA. YUYeHue
H.. BaBwioBa o IeHTpax MNPOUCXOXKJIEHUS M MHOTO00pa3usi KyJbTYPHBIX PacTCHUM.
[{eHTpbl MPOUCXOKIEHHUS IOMAIIIHUX KUBOTHBIX. COPT, MOpoja, IITaMM.

CoBpeMeHHBbIE METOJIbl CENeKIUH. MacCOBbIM W WHIAUWBHUIYAJIbHBIH OTOOpHI B
CEJIEKLIMN PACTEHUHM M XKUBOTHBIX. OLEHKA dKCTEepbepa. bIN3KOpOACTBEHHOE CKPEIINBAHUE
— uHOpuauHr. Yucras nauaus. CkpenmBaHue YUCThIX JUHUM. ['eTepo3uc, uinu rubpumHas
cwia. HeponctBenHoe ckpemuBanue — aytOpuaudr. OtganéHHas rudpuauzanus u eé
ycnexu. MCKyCCTBEHHBIN MyTareHe3 W IOJy4YEHUE IMOJMIUIONAOB. /[OCTHKEHMS ceneKkuuu
PacTEeHM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorus kKak oTpacib MPOU3BOACTBA. ['€HHAs WMHXKEHEepHUs. DTambl CO3JaHUS

pexoMmOunanTHO JIHK u Tpancrennsix opranusmoB. Kinerounas mnxenepus. Kierounbie



KYJIBTYpBL. MHuKpOKIOHaIBHOE Pa3sMHOXKEHUE PACTEHHUM. Kionnposanue
BBICOKOITPOJAYKTHUBHBIX CEIBCKOXO3SMUCTBEHHBIX OPraHW3MOB. DKOJIOTHYECKUE U ATUUYECKHUE
npobiemel. [MO — reHeTrdecku MOaU(PUITMIPOBAHHBIE OPTaHU3MEI.

Lemoncmpayuu. loptpetsl: H. 1. BaBunos, U. B. Muuypumn, I'. [I. Kapneuenko, M.
®. lBaHOB.

Tabauyvl u cxemwl: kapta «lIeHTPBHI TPOUCXOXKICHUS U MHOTOOOpa3Hs KyJbTYPHBIX
pacteHuit», «llopoasl gOMamIHUX JKUMBOTHBIX», «CoOpTa KyJbTYpHBIX PacTCHUI,
«Otnanénnas rubpuauzanus», «Pabotel akagemuka M. ®@. VBaHoBay, «Ilomurmonausy,
«OOBEKTHI OMOTEXHOJIOTUM, «Knerounsie KYJIbTYPbI 151 KJIOHUPOBAHHUEY,
«KOHCTpyHpOBaHHUE U TIEPEHOC TE€HOB, XPOMOCOM.

Obopyodosanue: MyJISKU TJI0JI0B U KOPHEIJIOA0B JUKUX (DOPM U KYJIBTYPHBIX COPTOB
pacteHui; repoapuil «CelbCKOX03SIIICTBEHHBIE PACTEHUS.

JlabopamopHhvie u npakmuyeckue pabomol:

Okckypeust «OCHOBHBIE METObI U IOCTHXKEHUS CEJIEKIIMU PACTCHUN U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIINIO, INIEMEHHYIO (PepMy, COPTOUCIIBITATEILHBINA YIaCTOK, B TEIINYHOE
X03MCTBO, J1a0OPATOPUIO arPOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KIIACC
Tema 1. Jeonrouuonnasn ouonozus (9 u)

[Ipennochulk BO3HUKHOBEHHUS BOJIOIMOHHON TEOPHUHU. DBOJIOLMOHHAS TEOPUS U €€
MecTO B Onosorun. BiusiHue 3BOJIIOIIMOHHON TCOPUH HAa pa3BUTHE OMOJIOTHH M IPYTHX HAYK.

CBunerennscTBa 3BOMONMHU. [lameoHTOMOrMYECKUe: TMOCIeI0BaTEILHOCTh MOSBICHUS
BUJIOB B MaJCOHTOJIOTUYECKON JIETONMUCH, TMepexoaHbie ¢opmbl. buoreorpaduyeckue:
CXOJICTBO U paznuuue ¢hayH u GJop MaTEpUKOB U OCTPOBOB.

DOMOPHUOJIOTUYECKHUE: CXOJACTBA U Pa3INYMs SMOPUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHHUTEIHLHO-aHATOMUYECKHAE: TOMOJIOTHYHBIE, AHAJIOTUYHbIC, PYJMMEHTAPHBIE OpraHbl,
aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHM3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX META00JMYECKUX MYTEeH Y BCEX OPraHU3MOB.

OpomonmonHas Teopust Y. [lapBuna. [Ipeanochuiku BO3HUKHOBEHHS JapBHUHU3MA.
JIBWOKymue CHJIBI HBONIONUU BUAOB 1o JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE TMIPHU
OTPAHUYECHHOCTH PECYpCOB, HEOMpeaesIéHHas W3MEHYMBOCTb, OOpb0a 3a CyIleCTBOBAaHMUE,
€CTeCTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.



MuxkposBomoonus. [lonynsuus kak eIrHUUA BUAA W DBOJIOUWH. [[BMXKyIIUME CHIIbI
(pakTOpBl) SBOJIOLMHM BUAOB B MpUpOJE. MyTallMOHHBIM MpolecC U KOMOWHATHUBHAS
M3MEHYUBOCTD. [lomymnsiiiioHHbIE BOJIHBI U Apeiid reHoB. M30m41us U MUurpausi.

EctectBennsblii 0TOOp — Hampamstomuili Gpaktop 3Bosonnuu. OopMbl €CTECTBEHHOTO
otbopa.

[IpucnocoOseHHOCT, ~ OPraHW3MOB  KaK  pe3yjiabTaT  »BoJonuu.  [Ipumepsl
IPUCTIOCO0JICHU Y OpraHu3MoB. ApoMopd03bl U UIMOAdANTAI|H.

Bun u BugooOpazoBanue. Kpurepun Buga. OcHoBHbIE (OpMBI BUA000pPA30BAHMS:
reorpaduyeckoe, SKOJIOrHUECKOe.

MakpoaBosorusi. @opMbl 3BOTIONUU: PUiIeTUYECKasi, MBEPreHTHAs, KOHBEPTeHTHAas,
napauiensHas. HeoOpaTuMOoCTh 3BOJIOLIMH.

[IponcxoxaeHne OT  HECHEeUUAIU3UPOBAHHBIX  MpenkoB. [Iporpeccupyromas
crienuaIn3anvs. ATanTUBHAS paiAaLIUs.

Hemoncmpayuu.: Iloptpers: K.  Jlunmnen, K.b. Jlamapk, Y. apsun, B.O.
Kosanesckuii, K. M. bap, 3. I'ekkenp, @. Mromiep, A.H. Cesepiios.

Tabauyovr u cxemvl: «Pa3BUTHE OpPraHMYECKOrO0 MHpa Ha 3emiie», «3apOoJbIIH
MMO3BOHOYHBIX JKHUBOTHBIX», «ApXeonTepukcy, «Dopmbl OOpbhOBI 3a CYIIECTBOBaHUEY,
«EcrtectBeHHbIN 0TOOP», «MHOroobpasue copToB pacTeHui», «MHOroobpasme mnopoa
KUBOTHBIX»,  «llomymsamuu»,  «MyTalmoHHas  U3MEHYUBOCTH»;  «ApoMop(do3b»,
«Mamoamanramuny», «O0mas nerenepanus», «JIBMKyIue cuibl dBojTonuny, «Kapra-cxema
MmapipyTa nyremectBus Y. Jlapsunay, «bopb0a 3a cymiectBoBanue», «lIpucnocobieHHOCTh
opranu3zMoBy, «I'eorpaduyeckoe BUI000pa3zoBaHuey», « IKOJIOTHUECKOE BUI000PAa30BAHUE.

Obopyoosanue: KOJIEKIUS HACEKOMBIX C PAa3IMYHBIMU TUIAMU OKpacku;, Habop
IJIOJIOB U CeMsiH; KoJuleKuus «[IlpuMephl 3alIMTHBIX MNPUCIOCOOJEHUM Yy KUBOTHBIXY,
Mozellb «OCHOBHBIE HaNpaBJICHUs IBOJIIOIUNY; 00bEMHAs MoAesib «CTpoeHuEe TOJOBHOTO
MO3Tra MO3BOHOYHBIX).

buoreorpadguueckas kapta Mupa; KOUICKUIUs «DOpMbl COXPAaHHOCTH HCKOMAEMbIX
’KUBOTHBIX M pacTeHuil»; wmoxaenpanmkanus «llepekpéct XpoMocomM»; BIaXHbIE
npenapatbl «Pa3Butue HacekoMoroy», «Pa3Butue marymkuy; Mukpomnpenapat «Jpozodusa
(HOpMa, MyTaluu GOPMBI KPIJILEB U OKPACKU TENA).

Jlabopamopnvie u npakmuyeckue pabomuwl:

JlaGoparopnas pa6ota Ne 1. «CpaBHeHHE BUI0B MO0 MOP(HOJIOTUUECKOMY KPUTEPHUION.



Jlabopatopuass pabora Ne 2. «Omnucanue npuUCIOCOOIEHHOCTH OpraHu3Ma W &
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3nuxknoeenue u pazgumue x»cuznu na 3emiae (9 u)

JloHayuHbIEe TIPEACTABICHHUS O 3apOXKACHUM KU3HU. HayuyHble TUIOTE3BI
BO3HUKHOBEHUSI XKM3HU Ha 3emiie: a0uoreHe3 M MaHCIepMUsA. XHUMHUYECKas SBOJIOLIMSL.
AOVOTCHHBI CHHTE3 OPTraHWYECKHX BEIIECTB W3 HEOPTaHUYECKUX. DKCIEPUMEHTAIBHOE
MOJATBEPKIACHUE XUMHUUYECKOW 3BONIONMU. HavanbHble 3Tambl OMOJOTUYECKOW HBOIIOILHUU.
['unoresa PHK-mupa. ®opmupoBanre MeOpaHHBIX CTPYKTYp H  BO3HUKHOBEHHUE
npoTokyieTku. [lepBbie KineTkn U ux 3Boonuss. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX
OpTaHU3MOB.

Paseutne xu3Hm Ha 3emie mo dpaM U nepuoaaMm. Karapxen. Apxelckas Hu
npoTepo3oiickast spel. [lameosolickasg spa U €€ MepUolbl: KEeMOPUMCKUM, OpPJIOBUKCKHH,
CUJIYPUHCKUN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUN.

Me3o030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUNA, MEJOBOM.

KaitHo3o0lickas 3pa u €€ nepuo/ibl: MaJIeOreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIIA.

XapakTepUCTUKA KIIMMaTa U T€OJOTUYECKUX MPpoueccoB. OCHOBHBIE ATAIbI IBOJIOLUA
PaCTUTENBLHOTO U KUBOTHOTO MUpA.

Apomopho3bl y pacTeHui U KUBOTHBIX. [losiBIIeHHE, paciBET M BBIMUPAHUE TPYIII
KUBBIX OPTaHU3MOB.

CucremMa OpraHMYeCcKOro MHUpa Kak oOTpaxkeHue HBoiouud. (OCHOBHBIE
CHUCTEMATHUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIONMS YeJOBEKa. AHTPOMOJIOTMS Kak Hayka. Pa3BuTue mnOpeacTaBIeHUN O
MIPOMCXOXKJICHUH YeI0BeKa. METOIbI U3yUEeHUs

anTporioreHe3a. CXOACTBa W pa3Myvsl YEJIOBEKAa M KUBOTHBIX. CUCTeMaTHYECKOE
MTOJIOKEHHE YEIIOBEKA.

JBwxymue cunbl (hakTopsl) aHTpororeHe3a. HaciencTBeHHass W3MEHYMBOCTh H
€CTECTBEHHbI 0TOOp. OOuIECTBEHHBI 00pa3 >KW3HU, H3rOTOBIEHUE OpYyAUN Tpyaa,
MBIIUIEHUE, PEUb.

OCHOBHBIE CTaJIUU U BETBU BOJIIOIMU YEJIOBEKA: aBCTPATIONUTEKH, UEIOBEK YMENbIN,
Yenosek mnpsamoxomdmui, YenoBek HeaHaepTalbckui, YemoBexk pasymHbld. Haxonku
MCKOTIAeMBbIX OCTaTKOB, BpPEMsS CYIIECTBOBaHHUA, O00JacTh paCHpOCTpaHEHUs, OO0BEM

rOJIOBHOTO MO3ra, 00pas3 KU3HHU, OPYIHS.



Yenoseueckue packl. OCHOBHbIE OOJBIIME pachl: €BpomeougHas (eBpaszuiickasi),
HErpo-aBCTpaIONAHAs (3KBATOpUaAbHAS), MOHTOJIOMAHAS (a3uaTCKO-aMepuKaHckas). UepTol
MIPUCIIOCOOJIEHHOCTH TPEACTABUTENEH YEIOBEUYECKMX pac K YCJIOBHUSAM CYIIECTBOBAHUS.
EauncTBO uenoBeueckux pac. Kputuka pacusma.

Lemoncmpayuu: Iloptpetsl: @. Peau, JI. [Tactep, A. . Onapun, C. Munnep, I'. FOpwu,
Y. JlapBuH.

Tabnuyvst u cxemvl: «Bos3HukHoBeHue CojHeuyHOW cucteMmbl», «Pa3Butuhe
OpraHU4ecKoro Mupay, «PactutenbHas kietkay, «KuBoTHas kietkay, «[Ipokapuornueckas
KJIeTKa», «CoBpeMEeHHasl CUCTEMA OPraHUYECKOro MUpay», «CpaBHEHUE aHATOMUYECKUX YEPT
CTPOCHHS  4YeJOBeKa W YeJIOBEKOOOpa3HbIX  00e3bsin»,  «OCHOBHBIE  MecTa
MAJICOHTOJIOTUYECKUX HAXOJIOK MPEIKOB COBPEMEHHOIO YEJIOBEKa», «JpeBHeWIIne JTI0an»,
«/lpeBHue moam», «IlepBbie COBpeMEHHBIE TN, «HenoBedecKue pacsn».

Obopyoosanue: wmynsxu «lIpoucxoxaeHue uenoBeka» (OIOCThI aBCTPaATIONUTEKA,
MUTEKAHTPONa, HEaHAEepTajblla, KPOMAHbOHIA); CJIENKU WM H300paKeHUs KaMEHHBIX
opyaui epBOOBITHOTO YeJIoBeEKa (KaMHHU-4YOTIIEPHI, pyOura, ckpebia);
reOXpOHOJIOruYecKas Tadnuia; KomieKus «DopMbl COXpaHHOCTH UCKOMAEMBIX KUBOTHBIX
Y PACTEHUID.

Jlabopamopnvie u npaxmuyeckue pabomul:

[IpakTuueckass pabora Ne 1. «M3yueHwe HCKOMAeMbIX OCTAaTKOB pAacTEHUU U
KUBOTHBIX B KOJIJIEKIIUSX).

Irckypcus «IBONIONUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN
WJIM KpaeBeqUYEeCKU My3ei).

Tema 3. Opzanuszmol u oxpyscarowan cpeoa (5 )

DKoJIOTHsSI KaK HayKa. 3aJadd M pas3fesibl 3KOJOTMH. MEeTOoIbl 3KOJIOTMYeCKUX
MCCJIEI0BAHUM. DKOJIOTHYECKOe MUPOBO33PEHHUECOBPEMEHHOTO YEIOBEKA.

Cpenslt oOuTaHus OpPraHWU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IOYBEHHAs,
BHYTPHUOPTaHU3MEHHASI.

DKOJIOTUYECKHE (bakTopBhl. Knaccuduxkanus AKOJIOTHYECKUX ¢dbakTopoB:
abnotnyeckne, OMOTUYECKHE W aHTpomnoreHHble. [leficTBue sKkonormdeckux (HakTopoB Ha

OpTaHU3MBI.



AbGuotnyeckue (GakTOpbl: CBET, TeMIlepaTypa, BIaXHOCTh. doTonepuoausm.
[IpucnocoGnenus opraHu3MoB K JEHCTBUIO abuoTuyeckux ¢akTopoB. buonornueckue
PUTMBI.

buotnueckue ¢akrtoppl. Buabl OHOTHYECKMX B3aMMOACMCTBHIA: KOHKYpPEHIIHS,
XUIIHUYECTBO, CcuUMOMO3 u ero ¢opmbl. [lapasutusm, Koomepauus, MYTyalu3M,
KOMMEHCaIU3M (KBapTHPAHCTBO, HAXJIEOHUYECTBO). AMEHCATU3M, HEUTpaTu3M. 3HauYCHUE
OMOTUYECKUX  B3aUMOJACHCTBUN JUIsI CYHIECTBOBAHUS OPraHU3MOB B  MPUPOJHBIX
COo00I1IeCTBAX.

DKOJIOTUYECKHE XAPAaKTEPUCTUKU MOMyJauud. OCHOBHBIE MOKAa3aTeNy MOIYJISIIUU:
YUCJIEHHOCTh, MUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, MPHUPOCT, MUrpamus. InHamuka
YUCJIEHHOCTH MOMYJISIUU U €€ PeryJIsiusl.

Jemoncmpayuu: Tloptpetsl: A. I'ym6onbar, K. ®@. Pynbe, 3. I'ekkensb.

Tabnuyvr u cxemwvr. xapta «lIpupognsie 30HB 3emnu», «Cpenbl oOUTaHUS
opranusMoBy», «Portonepuoansm», «llomymsmunm», «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH
NoMyJsIUK UHQY30punuTyPenbkny, «Iluiespie nenm.

JlabopamopHhvie u npakmuueckue pabomol:

JlaGoparopnas pabdota Ne 3. «Mopdonornueckue 0COOEHHOCTH PAaCTEHUU U3 Pa3HBIX
MeCT OOUTAHUSI.

JlaGoparopHas padota Ne 4. «BnusiHMEe CBETa HA POCT U Pa3BUTHE YEPEHKOB KOJICYCa».

[Ipaktuueckass padora Ne 2. «Ilogcu€T mNIOTHOCTM MOMYJSALUMNA pa3HBIX BUIOB
pacTEHUI.

Tema 4. Coobuwecmea u skonozuueckue cucmemot (9 u)

Coo0111ecTBO  OpraHu3MOB — OworeHo3. CTpykTypbl OHOIIEHO3a: BHJIOBasi,
MPOCTPAaHCTBEHHAd, Tpouueckas (numienas). Buasi-nomunanTsl. CBsi3u B OUOLIEHO3€.

DKoJornyeckrue cucteMbl (dkocuctembl). [loHsiTue 06 sKocHcTEME U OMOTEOIEHO3E.
QYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOMYLEHThI, KOHCYMEHTBI, PEAYLIEHTHI.
KpyroBopot BeliecTs U NMOTOK dHEPIHH B dKocucTeMe. Tpoduueckue (MUILEBbIE) YPOBHU
skocucteMbl. [lumeBpie nenu u cetd. OCHOBHBIE TMOKa3aTeNd 3KOCHCTEMBI: Omomacca,
OPOAYKIHS. DKOJOTUYECKUE MUPAMUABL: MPOAYKIUHU, YUCICHHOCTH, OrnomMacchl. CBOMCTBA
AKOCUCTEM: YCTOMUYUBOCTh, CAMOPEryJsilius, pa3BuTte. CyKIeccusl.

[IpuponHbie 3KOCUCTEMBI. JKOCHUCTEMBI O3€p M PEK. DKOCUCTEMA XBOWHOIO WIIH

MU POKOJIUCTBCHHOTO JIECA.



AHTPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOO3KocHCTeMBbl. bromornueckoe
U XO3SIICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopazHoobOpasune kak  ¢akrop  ycroHumBocTH  dKkocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenne B.U. Bepnaackoro o 6uocdepe. I'panuiibl, coctaB u CTpykTypa 0uochepsl.
’Kupoe BemectBo u ero ¢pyHkiuu. OcodeHHOCTH Ouocdepsl Kak rio0aabHONW SKOCHUCTEMBI.
JlnHamuyeckoe paBHOBECHE U 00paTHas CBsi3b B Ouocdepe.

KpyroBopoThl BemiecTB U OMOT€OXMMHUYECKUE IUKIIbI AJIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OHochepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuectBo B Ouocdepe 3emud. AHTpPONOTeHHbIE HM3MEHEHHs B Ouocdepe.
['moGanpHbIE HKOTOTUYECKUE TTPOOIIEMBL.

CocymiecTBoBaHuE NpUpoAbl U yeioBedecTBa. CoxpaHeHue OuopaszHOOOpasusi Kak
OCHOBa YycToilunBocTH Ouochepsl. OCHOBA pallMOHAIBHOTO YIPABICHUS MPUPOTIHBIMU
pecypcamMu U UX UCIOIb30BaHuE. JJOCTHXKEHUST OMOJIOTHU U OXpaHa MPUPOJIBI.

Jemoncmpayuu. Ioptpetsl: A. JIx. Tenciu, B. H. Cykaués, B. 1. BepHaackuid.

Tabnuyvt u cxemvi: «llumeBble 1enu», «bHUOLIEHO3: COCTaB U CTPYKTypay,
«IIpupoausie cooOiiectBay, «llenu nmutanus», «xonoruyeckas nupamuaa», «buocdepa u
YeJI0BEK», «IKOCHCTEMA MIMPOKOJHUCTBEHHOIO Jieca», «IDKOCHCTEMA XBOWHOrO Jiecay,
«buoneHo3 BogoéMa», «ArpoueHos3», «lIpuMepHbie aHTPOINOrE€HHBIE BO3ICHUCTBUS HA
pUpoay», «BaxHeulne UCTOYHUKN 3arpsi3HEHUsT BO3JlyXa UM IPYHTOBBIX BOI», «llouBa —
BaKHEWINAsE cocTaBsitonias Oouocdepb», «DakTopbl Aerpaganuu mouBy», «llapHUKOBBIN
adhdexty, «DakTophl PpaTUOAKTUBHOIO 3arpsi3HeHUst Ouochepr», «OO0mas CTpykTypa
ouochepr», «Pacnpoctpanenue >xu3Hu B Ouochepe», «O30HOBBIN HKpaH OuOChHepb»,
«Kpyrosopot yriepoaa B Ouochepe», «KpyroBopor azota B IpHUpOAE».

Obopyoosanue:  Mopaenb-anIuIMKaus  «TunuuHble  OUOIEHO3B»;  repOapuii
«PacturenbHple  cooOmiecTBay; Koiuiekiuu «buorenos», «Bpeaurenn BakHEHITHX
CEJILCKOXO3SIMCTBEHHBIX KYJIBTYp»; TepOapuu W KOJUIGKIIMM PAcCTEHUM | KUBOTHBIX,
MpUHAJIEKAIIME K Pa3HbIM 3KOJIOTHMYECKUM rpyImmam ojaHoro Buaa, KpacHas kaura PO,
M300paKEeHHS OXPAHIEMBIX BUJIOB PACTCHHM W )KUBOTHBIX.

IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDI



Cornacno ®I'OC COO, ycraHaBnuBalTCi TPeOOBAHUA K pE3ysbTaTaM OCBOCHHS
oOydarolMMHUCs ~ OpOorpaMM  CpeiHero  o0mero  oOpa3oBaHUSA:  JMYHOCTHBIM,
METANPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType JIMYHOCTHBIX pE3ylbTaTOB OCBOEHUS IIpeaMeTa «bHonorus» BbIIEICHBI
CIIEIYIOIIME COCTaBIIOIIME: OCO3HAHWE OOYYAIOIMIMMHCS POCCUUCKOM TI'paXkIaHCKOU
UJCHTUYHOCTH — F'OTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOONIPEIEICHUIO;
HaJIMYUE MOTUBALMU K OOYUYEHUIO OMOJIOTHH; ILIEJICHANPABICEHHOE Pa3BUTHUE BHYTPEHHHUX
yOeKJACHUN JIMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH W HCTOPUUYECKUX TPaJUIIMUI
pa3BUTUsl  OMOJIOTMYECKOTO 3HAHUA; TOTOBHOCTh U  CIIOCOOHOCTH  OOyYarouuxcs
PYKOBOJCTBOBATbCA B CBOEU JIEATEIBHOCTH II€EHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH,
NPUCYIIUMHA  CUCTEME  OHMOJIOTMYECKOro  00pa3oBaHUs; HAJIMYME  HKOJIOTHYECKOTO
IIPaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTh 1I€JIM U CTPOUTD KU3HEHHBIE TIIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHHUS NpeaMeTa « bHoorus» NOCTUrarTCs B €IUHCTBE
yu4eOHOH U BOCHUTATENIbHOM JEATENbHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMU
POCCUMCKUMH  COLIMOKYJIbTYPHBIMH,  HWCTOPHUYECKMMH W  JYXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMU, MPUHATHIMUA B OOLIECTBE MPABWJIAMH U HOPMAMHM MOBEJEHUS U CIIOCOOCTBYIOT
[IpoLeccaM CaMOIIO3HaHUsA, CaMOBOCIIMTAHUSA M CAMOPA3BUTHs, Pa3BUTHs BHYTPEHHEHN
MTO3UIMY JIMYHOCTH, NMAaTPUOTU3MA, YBAXKEHNS K 3aKOHY W IIPABOIOPSAKY YEIIOBEKY Tpyda U
CTapuieMy MOKOJEHHIO, B3aUMHOIO YBAa)KE€HHUsS, OEpPEKHOTO OTHOLIEHUS K KYJIbTYPHOMY
HACJIEIUIO ¥ TPAIUIIUSIM MHOTOHAIIMOHAJIBHOTO Hapoja Pocculickoit denepannu, Npupoae u
OKpYXaruien cpee.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUSA YyuyeOHOro mnpeamera «bUOJIOTHS» TOJKHBI
OTpa)xkaThb TOTOBHOCTh U CIIOCOOHOCTh O0YYaIOIIMXCA PYKOBOACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEW NO3ULMEW JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTALUM, ITO3UTUBHBIX
BHYTPEHHUX YOEXIEHUI, COOTBETCTBYIOUIUX TPAJAULMUOHHBIM IIEHHOCTSIM POCCHICKOTO
0011IeCTBa, PACIIUPEHUE KUZHEHHOTO OMBITA U ONbITA JEATEILHOCTH B MPOIECCE pEeATTU3ALINU
OCHOBHBIX HAIPABJICHUN BOCIIUTATENIBHOMN NEATEILHOCTH, B TOM YUCJIE B YaCTH:

1. I'pasicoanckozo eocnumanus:

— Cc(OPMHUPOBAHHOCTh T'PAXKIAHCKOW MO3ULKMU OOYYarOUIerocs KaK aKTUBHOTO H

OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTRA;



— OCO3HaHWE CBOMX KOHCTHUTYIMOHHBIX IMpaB U OOS3aHHOCTEH, yBa)KCHHE 3aKOHA U
IPaBOIOPSIKA;

— TOTOBHOCTb K COBMECTHOM TBOPYECKOW AEATEIBHOCTH MPHU CO3JAHUM YYEOHBIX
MPOEKTOB, PEUICHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4d, BBIMOJHEHUH OUOJOTUYECKUX
AKCIIEPUMEHTOB;

— CIIOCOOHOCTH OMPENENSATh COOCTBEHHYIO IO3WIIMIO IO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

— YyMEHHE YYHUThIBaTh B CBOMX JEUCTBUSX HEOOXOJAUMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICUCTBUSl JIIOJEH C pPa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMH IICHHOCTSIMH U
COLIMAJIbHBIM ITOJIOKEHUEM;

— TFOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOI'O BBINOJHEHUS YYEOHBIX,
IIO3HABATENIBHBIX M MCCJIEAOBATENbCKUX 3a7a4, YBAXKUTEIBHOE OTHOLIEHWE K MHEHUIO
OIIIOHEHTOB MPU 00CYKIEHUN CIIOPHBIX BOIIPOCOB OMOJIOTHUYECKOTO COIEPIKAHNUS;

— TOTOBHOCTb K TYMaHUTAPHOM U BOJOHTEPCKOM AECATEIBHOCTH.

2. llampuomuuecko2o 80CNUMAHUA

— cOpPMHUPOBAHHOCTh POCCUUCKON TPAKTAHCKON HWJIEHTUYHOCTH, MAaTPUOTU3MA,
YBAXKEHMS K CBOEMY HAapOAy, YyBCTBA OTBETCTBEHHOCTH Iepel PoauHoM, ropnoctu 3a cBOM
Kpau, CBOKO PonuHy, CBOM SI3BIK U KYJIBTYPY, POLIJIOE U HACTOAIIEE MHONOHAIMOHAIBHOIO
Hapojaa Poccuu;

— LEHHOCTHOE OTHOLICHUE K IPUPOAHOMY HACICIUK0 W IMaMATHUKAM IPUPOIbI,
NOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

— CIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUMCKUX YUYEHBIX B CTAHOBJIIEHHE M Pa3BUTHE
OWoNoTMY, TOHUMAHUE 3HAYEHUS OWOJIOTMM B TO3HAHWU 3aKOHOB NPHUPOJABI, B KU3HH
YeJI0BEKa M COBPEMEHHOIO 00IIECTBa;

— uaekHas yOeXIEHHOCTh, TOTOBHOCTb K CHyKeHHI0O OTE4ecTBYy M €ro 3aiure,
OTBETCTBEHHOCTH 3a €T0 CyAb0Y.

3. [lyxoeno-Hpascmeenno2o 60CnumaHus:

— OCO3HAHHE TYXOBHBIX LIECHHOCTEW POCCUMCKOTO HApOa;

— c¢(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEIACHMUS;

— CIOCOOHOCTh OLIEHMBAaTh CHUTYallMl0 M TNPUHUMATh OCO3HAHHBIE pPEIICHMUS,
OPUEHTHUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

— OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOrO OYAYyLIErO;



— OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POAMUTENSM, CO3/JaHHI0 CEMbH HAa OCHOBE
OCO3HAaHHOTO TMPHUHATUS LEHHOCTEW CEMEHHOM KU3HU B COOTBETCTBUU C TPAAULIUSIMU
HaponoB Poccun.

4. dcmemuuecko20 60CNUMAHUSL:

— DCTETHUYECKOE OTHOIIEHHE K MHUpY, BKIIOYas OSCTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOLIECTBEHHBIX OTHOIICHUI;

— NOHMMAaHUE YMOLIMOHATIBLHOTO BO3ACHCTBUS AKUBOM MPUPOJIBI U €€ IICHHOCTH;

— FOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BHUJIaX UCKYCCTBA, CTPEMIICHUE MPOSBIIATD
KaueCcTBa TBOPUYECKOW JTUYHOCTH.

5. Qusuueckoeo socnumanusl.

— TMOHMMAHHWE W pealu3alus 3I0POBOr0 M 0Oe30macHoro obpasa >KU3HU (370POBOE
MUTAHUE, COOJIOICHUE TUTUEHUYECKUX MPABWII U HOPM, COaTaHCUPOBAHHBIM PEKUM 3aHITHI
U OTIbIXa, peryisipHas (Qunyeckas aKTUBHOCTh), OEpPEeKHOro, OTBETCTBEHHOTO U
KOMIIETEHTHOI'O OTHOIIEHHUS K COOCTBEHHOMY (DU3UUYECKOMY U MICUXUYECKOMY 3/10POBBIO;

— MOHUMAaHUE LIEHHOCTH MpaBUJ WHAUBUAYAIHLHOTO M KOJUIEKTUBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIIUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

— OCO3HaHUE TMOCIEJACTBUI W HENPUSATHE BPEAHBIX MPUBBIYECK (YMOTPEOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYPEHUS).

6. Tpyoosoco socnumaHusi:

— TOTOBHOCTbH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

— TOTOBHOCTh K AaKTUBHOM JESITEIbHOCTH TEXHOJOTMYECKOM U  COLMAJIbHOU
HaIpaBJICHHOCTH, CHOCOOHOCTh UHUITUUPOBATD, IJITAHUPOBATHh U CAMOCTOSITEILHO BBITIOJIHSThH
TaKy0 JEATEIbHOCTD;

— HHTEpeC K pa3auuHbiM cdepaMm NOpodecCHoHaTbHON JeATebHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIM BBIOOpP Oyaymier mnpodeccu U pean30BBIBATH COOCTBEHHBIC
KU3HEHHBIE TUIaHbI,

— FOTOBHOCTb M CIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUU
BCEM KU3HU.

7. JKonoeuuecko2o 60CNUMAaHUsL:

— IKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK MCTOUYHUKY JKU3HU Ha

3emiie, OCHOBE €€ CYIIECTBOBAHUS;



— TIOBBIIIEHHWE YPOBHS  OSKOJOTHYECKOMW  KYyJIbTYphl: MPUOOPETEHHE  OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OLIEHKM HUX BO3MOXHBIX IOCJIEACTBUI AJid OKpyKarouen
Cpelbl;

— OCO3HaHME rI00aJbHOr0 XapaKTepa SKOJIOTMYECKUX MPOOJIEM U MTyTEN UX PEIICHHUS;

— CIOCOOHOCTh MCIMOJB30BATh MPHOOpETaeMble MPU U3YYEHUH OHOJIOTMHM 3HAHUS U
YMEHUS MpPU PEIICHHH MpPOOJIEM, CBSI3aHHBIX C PalMOHAIBHBIM MPUPOIONOIH30BAHUEM
(cobmroneHue nmpaBuil MOBEJCHUSI B IPUPOJIEC, HAMPABIEHHBIX HA COXpPaHEHUE PaBHOBECHS B
HKOCUCTEMAX, OXPaHy BUJOB, IKOCUCTEM, OUOChEpHI);

— AaKTHMBHOE HENPUATHE JIEUCTBHUM, NPHUHOCIIIMX BpEH OKPYKAOIIEW NPUPOIHON
cpelne, YMEHHE [MPOTHO3UPOBATH HEONArONPHUSATHBIE SKOJOTUYECKHE  IOCIE/ICTBUS
MPEAIPUHUMAEMBIX JIEUCTBUM U NMIPEAOTBPALIATh UX;

— HAJIMYUE Pa3BUTOrO 3KOJIOTMYECKOr0 MBIIUIEHUS, 3KOJIOTHYECKOU KYJIBTYpPBI, OIbITa
NEATEIBHOCTH JKOJIOTMYECKOW HAIpPAaBICHHOCTH, YMEHHS pPYKOBOJACTBOBAaTbCA HMHU B
MT03HABATEJIbHOM, KOMMYHUKATUBHON M COLIMAIIBHON MPAKTHKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKON JEATENBHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH.

8. Llennocmu Hayuno2o nosHaHus:

— ¢(hopMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTUS HAyKM UM OOIIECTBEHHOM MpakTUKH, OCHOBAaHHOIO Ha JHajore KyJbTyp,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

— COBEpPLICHCTBOBAHHWE S3BIKOBOM M YHWTATENbCKOM KyJbTYpbl KaK CpEICTBa
B3aUMOJICVCTBUS MEXAY JIFOAbMU U IO3HAHUS MUPA;

— MMOHUMAaHUeE crieuu(PrKr OMOJIOrMK KaK HayKH, OCO3HaHHUE €€ PoJu B POPMUPOBAHUHU
palOHAJIbHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUM LIEJIOCTHOTO IpPEACTaBIEHUS 00
OKpYXalollleM MHpE KakK O €IWHCTBE NPHUPOAbI, 4YeIOBEKa W OOIIeCTBa, B TO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEN U pelieHH Npo0JieM COXpaHEeHUs PUPOIHOTO PABHOBECHS;

— yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTMH [UIsI COBPEMEHHOM LIMBHJIM3ALIUU:
o0OecrieyeHUss HOBOTO YPOBHS  Pa3BUTHUS  MEAMIMHBI, CO3JAaHUS  MEPCHEKTUBHBIX
OMOTEXHOJIOTHA, CIMOCOOHBIX peIIaTh PEeCYpCHbIE MTPOOIEMBbI PA3BUTUS YEIOBEUECTBA;
MOMCKA ITyTeH BBIX0JIa U3 TJIOOATBHBIX IKOJIOTHIYECKUX TIPOOJIeM 1 o0ecrieueHus mepexoia K
YCTOMUYMBOMY pa3BUTHIO, PAIMOHAIBHOMY MCIOJIB30BAHUIO MPHUPOAHBIX PECYpPCOB U

(hopMHUPOBAHMIO HOBBIX CTAaHAAPTOB JKU3HH,



— 3aMHTEPECOBAHHOCThH B TMOJIYYEHUU OMOJIOTMUECKUX 3HAHUN B IIEJIAX MOBBIMICHUS
oOmmel  KyJmbTypbl, ©CTECTBEHHO-HAy4YHOH TPaMOTHOCTH KaK COCTAaBHOW  dYacTu
(YHKIIMOHATBLHOW TPAMOTHOCTH O0yJaroIuXxcs, popMupyeMoi mpu N3y4eHUH ONOJIOTHH;

— MOHUMAaHWE CYIITHOCTH METOJIOB ITO3HAHMSI, UCTIONB3YEMBIX B €CTECTBCHHBIX HayKax,
CIIOCOOHOCTBh HCIOJIb30BaTh IMOJTy4YacMble 3HAHHS I aHalnW3a M OOBSCHEHUS SBIICHUHN
OKPYXKAIOIIET0 MUpa W MPOUCXOIANUX B HEM M3MEHEHUN; YMEHHE JeiIaTh 000CHOBAHHBIC
3aKJIFOUCHUST HA OCHOBE HAYYHBIX ()AaKTOB U HMMEIOMIMXCS IAHHBIX C IEJIbI0 TMOTydeHUs
JOCTOBEPHBIX BHIBOJIOB;

— CHOCOOHOCTHh CaMOCTOSITEIIBHO MCTIOB30BaTh OMOJIOTHUCCKUE 3HAHUS IS PEIICHHUS
po0JIeM B peaNTbHBIX JKU3HCHHBIX CUTYAIIHSX;

— OCO3HaHWE IICHHOCTH HAYYHOW JACATEIBHOCTH, TOTOBHOCTH OCYIIIECTBIISATH
MIPOCKTHYIO M MICCIICIOBATEILCKYIO IEATSIbHOCTh HHIANBUIYAIBHO U B TPYIIIIE;

— FOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJYYCHHUIO HOBBIX 3HAHWH IO OWOJOTHU B COOTBETCTBUU C JKU3HCHHBIMH
MOTPEOHOCTIIMU.

B mpomecce moCTMKEHUS JMYHOCTHBIX PE3YJIBTATOB OCBOCHHS OOYyJarOITUMUCS
MporpaMMbl  CpeHEro oO0mero o00pa3oBaHUs Yy OOY4YarONIUXCS COBEPIICHCTBYETCS
AMOITMOHAJIBHBIN UHTEIJIEKT, IPEANOIararomuii copMupoBaHHOCTD:

— CaMOCO3HAHHs, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIHLHOE
COCTOSIHUE, BHJIETh HAMPABIICHUA Pa3BUTUS COOCTBEHHOW 3MOIMOHATIBLHOW cdepbl, OBITH
YBEpPEHHBIM B ceOe;

—  CaMOpPETYJHMPOBAaHUS, BKIIOYAIOMIETO CAaMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJaNTUPOBATHCA K IMOIMOHAIBHBIM
WU3MEHEHHUSM U TPOSBJISTH THOKOCTh, OBITh OTKPBITHIM HOBOMY

- BHYTPCHHEHW MOTHBAIIUH, BKIIFOYAIOIICH CTPEMIICHHE K JOCTIKCHUIO TSN U YCIEXY,
ONTHUMH3M, UHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH, UCXO/IsI N3 CBOMX BO3MOKHOCTEH;

— DMIIATUH, BKIIOYAIOMICH CIIOCOOHOCTh TIOHMMATh SMOIMOHAIBHOE COCTOSTHHE
JIPYTUX, YIUTHIBATh €TO MPU OCYIIECTBIEHUH KOMMYHHUKAITUHU, CIOCOOHOCTh K COYYBCTBHUIO
U COTICPEIKUBAHMIO;

— COIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIMX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIIEHUS C
JAPYTUMH JTFOABMHE, 3a00THTHCS, TIPOSBIISATH HHTEPEC B pa3peiiaTh KOHPIUKTHI.

METAINPEAMETHBIE PE3YJIBTATHI



MeTtanpeameTHble  pe3yabTaThl OCBOGHHS ydeOHOro mpenMera «buomorus»
BKJIIOYAIOT:  3HAuuMble Uil (OPMHUPOBAHHS  MHUPOBO33PEHHUS  OOydaromuxcs
MEXIUCHUIUIMHAPHBIE  (MEXIpPEIMETHbIE)  OOUIEHAYyYHbIE  MOHATHS,  OTpaXkarolue
[[EJIOCTHOCTh Hay4YHON KapTHUHBI MUpa U CHEHU(UKY METOJOB MO3HAHHS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax (BEILECTBO, SHEPrus, SBJIEHHUE, MPOLECC, CUCTEMA, HAyUHbIN (axT,
NPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAOJIIOJEHUE,
U3MEpPEHHE, DKCIEPUMEHT M Jp.); YHUBEpCAJIbHbIE yueOHbIE NEWUCTBUS (II03HABATEIbHBIE,
KOMMYHUKaTHBHbBIC, PETYJIATUBHBIE), o0OecrieunBaromye GopMupoBaHue (QPyHKIMOHAIBHON
IPaMOTHOCTH U COIMAIBHON KOMIIETEHIIMH OOY4YaroIIuXCsl; CIOCOOHOCTh O0YyYaronmxcs
UCIIOJIB30BaTh  OCBOCHHBIC  MEXIUCLUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHMUS W
YHUBEpCAIbHbIC YUCOHBIEC ICUCTBUS B TO3HABATEILHON U COIMANILHON MPAKTHKE.

MeTtanpenMeTHbIE pe3ybTaThl OCBOCHHS TPOTPaMMBbl CPETHETO OOIIEro 00pa3oBaHus
JOJDKHBI OTPAXKATh:

OBnazeHNe YHUBEPCATbHBIMU YUYEOHBIMH ITO3HABATEIbHBIMU JEHCTBUSIMHU:

1) 6a30BbIC JIOTHYECKUE ICHCTBUS:

— CaMOCTOSITENIBHO (POPMYJIMPOBATh U aKTyaJIU3UPOBATH MPOOIEMY, paCCMATPUBATDH €€
BCECTOPOHHE;

— HCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIIJICHUS (aHaJIN3a,
CUHTE3a, CpaBHEHHUA, KiaccuPukauuu, oOOOIIEHMs), PACKPBIBATh CMBICI OHMOJIOTHYECKUX
MOHATUN (BBILAEIATh MX XapakTEpHbIC IPU3HAKH, YCTAHABIMBATh CBA3UM C JAPYTMMU
MIOHATUSIMU );

— OIpEENTh LeJU ACSITENbHOCTH, 3aaBas MapaMeTpbl U KPUTEPUU UX TOCTHXKECHHUS,
COOTHOCHUTB PE3YJIbTAThI IEATEIBHOCTHU C MIOCTABJICHHBIMU LESIMU;

— HMCTOJIb30BATh OMOJOTUYECKHE TTOHATHUS 711 OOBSICHEHUSI (PAKTOB U SIBJICHHM XKUBON
PUPOBL;

— CTPOUTH JIOTMYECKHE PACCYX ACHUS (MHIAYKTHUBHBIE, JIEIYKTUBHBIC, [0 AHAJIOTUM),
BBISIBJIATH ~ 3aKOHOMEPHOCTM W NPOTHUBOPEYHMS B  pacCcMaTpUBAEMBIX  SIBJICHUSX,
(bopMyIIHpOBaTh BHIBOJBI U 3aKIIOUCHHUS;

— TPUMEHATh CXEMHO-MOJEINBHBIE CPEICTBA Ul MPEACTABICHUS CYIIECTBEHHBIX
CBA3€H M OTHOLIEHUH B M3y4Yae€MbIX OHOJIOTMYECKUX OOBEKTaX, a TakXKe MPOTUBOPEUMIA

pa3HOro poad, BbIABJICHHBIX B PA3JIMYHBIX I/IHCI)OpMaL[I/IOHHBIX HCTOYHHKAX,



— pa3pabaTpiBaTh IUIAaH pEHICHUS TPOOJEMBI ¢ YYETOM aHalW3a HMMEIONTUXCS
MaTepUaIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

— BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OIIEHMBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH;

— KOOPJAMHHMPOBATh U BBIMOJHATH pabOTy B YCIOBUAX PEATbHOTO, BUPTYAJbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOICUCTBUS,

— pa3BUBaTh KPEaTUBHOE MBIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM;

2) 6a30BbIE UCCIEIOBATEIBCKUE JEHCTBUS:

— BJIAJICTh HaBBIKAMU Y4YEOHO-MCCIIEIOBATEIBCKON W TIPOEKTHOW NEATEeIbHOCTH,
HaBbIKAMHM  paspenieHusi npobsieMm; o01anarh CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pEIICHUs] TMPaKTUYECKUX 3ajlad, MNPUMEHEHUIO
Pa3JIMYHBIX METOAOB MTO3HAHMUS;

— WCIIOJB30BaTh Pa3IUYHbIE BU/bI IECSITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHHUS, €T0
MHTEpIIpeTalny, TPeoOpa3oBaHUIO U MPUMEHEHHUIO B YU€OHBIX CUTYallUsIX, B TOM YHCIIEC TIPU
CO3/IaHUU YYEOHBIX U COLIMAIIbHBIX MPOEKTOB;

— (¢opMupoBaTh HAYYHBIH THUI MBIIUICHUS, BJIaJACTh HAYYHOH TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

— CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4ul B 00pa30BaTEIbHOMN NEATEIbHOCTH
Y KU3HEHHBIX CUTYAIUsIX;

— BBISIBIIATh IPUYMHHO-CJIEJICTBEHHBIE CBSA3U M AKTyaJlM3UPOBaTh 3aj/layy, BBIJBUIATh
TUIIOTE3Y €€ pEelIeHUs, HaXOAUThb apryMEHThI IJIsl JOKa3aTeIbCTBAa CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

— aHaJM3UpPOBaTh IOJYYEHHBIE B XOJE PEILICHMS 3aJladyd Pe3ybTaTbl, KPUTUUECKHU
OIICHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

— JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

— OCYHICCTBIISITH II€JICHANIPABICHHBIN MMOUCK TIEPEHOCA CPENICTB U CIIOCOOOB JEHCTBUS
B MPOo(ECCUOHABHYIO CPEY;

— YMeTb TIEPEHOCHUTHh 3HAHHWS B I[IO3HABATEIBHYI0O W TPAKTHYECKYI0 O00JacTH
KUZHEACATEIbHOCTH;

— YyMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTel;

— BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTrMHAIbHBIEC TTOAXO/bl U PEIICHUS; CTABUTh

po0JIeMbl U 3aa4M, IOMYCKAIOIINE aJbTePHATUBHBIC PEILICHMUS;



3) neiicTBus 1o pabote ¢ nHPOpMaITUEH:

— OpHUEHTUPOBATHCS B PA3IUYHBIX HMCTOYHUKAX HHGOpMAIHMU (TEKCTe Y4eOHOro
nocoOusi, HAYyYHO-TIOMYJIAPHOW JUTEpaType, OMOJOTHUECKHX CJIOBApSAX M CHPABOYHMKAX,
KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHETe), aHAIM3UpOBaTh MHGOPMAIUIO Pa3IMUHBIX
BUJOB U (OpM MPEICTaBICHUS, KPUTHUECKH OICHMBaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUHBOCTD;

— (hopMyIUpOBaTh 3aMPOCHl U MPUMEHSATH Pa3IM4YHbIE METO/bI MIPU MOUCKE U 0TOOpE
Oounonornyeckoi nHpopMaIu, HEOOXOIUMOM JIJIsl BBITIOJIHEHUS YUeOHbIX 3a/1a4;

— mpuoOperaTh  OMBIT  HCMIOJB30BaHUS  MHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpY AaKTUBHOTO UCIOJIb30BAaHUS  Pa3TUYHBIX
MIOMCKOBBIX CHCTEM;

— CaMOCTOSITENBHO BBIOMPATh ONTUMAJIBHYIO (POPMY MPEACTABICHUSI OUOJIOTHYECKOM
uHpopmaiuu (cxembl, rpaduKy, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIP.);

— HCIOJIb30BAaTh HAYYHBIN A3BIK B KaYECTBE CPEJCTBA MPHU pabOTe ¢ OMOJIOTHYECKOM
uH(popMaluel: IPUMEHATh XUMUUECKHe, (PU3HMUECKUe U MaTeMaTHYECKUE 3HAKU U CUMBOJIBI,
dbopmyibl, ab0peBUATYPY, HOMEHKIIATYPY, MCIOJIb30BaTh M MPEOoOpa30OBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIATHOCTH;

— BIIAQJICTh HABBIKAMM PACIIO3HABAHUS W 3aIUTHI MHGOpPMAIMK, UHPOPMAIUOHHON
0€30MacHOCTH JIMYHOCTH.

OBnazieHNe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSMH:

1) obiienue:

— OCYIIECTBJIATh KOMMYHHUKAIIMM BO BceX cdepax >KW3HM;, aKTUBHO y4acTBOBaTh B
AMaliore WM JAMCKYCCHUHU IO CYLIECTBY OOCYyXJaeMOM TeMbl (yMEHHE 3a7aBaTh BOMPOCHI,
BBICKA3bIBAaTh CYXKJIEHHS OTHOCHUTEIHHO BBITIOJIHEHUS TMpeajiaraeMo 3a/iadd, yYUTHIBATb
WHTEPEChl U COTIACOBAHHOCTh MO3UIUHN IPYTUX YUaCTHUKOB AUATIOTA WIIN JUCKYCCHN);

— pacro3HaBaTh HeBepOalIbHbIE CPEJICTBA OOIIEHUS, TOHUMATh 3HAUEHUE COI[MAIbHBIX
3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHHUS KOHQIMKTHBIX CHTYyalllil; YMETh CMSATr4aTrh
KOH(JIMKTHI U BECTH IIEPErOBOPHI;

— BIAACTh Pa3IMYHBIMU CIIOcOOaMH OOLIECHUS W B3aUMOJCIHCTBHS; MOHUMATb
HAMEPEHUs JPYTuX IOJIeH, MPOSBIATH YBaXHUTEIbHOE OTHOIICHHWE K COOECEeIHHKY W B

KOPPEKTHOU opMe HopMyITupoBaTh CBOM BO3PAKEHHUS,;



— pa3BEPHYTO U JIOTUYHO MU3JIaraTh CBOIO TOUKY 3PEHHUS C UCTIOJIb30BAHUEM S3BIKOBBIX
CpPEICTB;

2) coBMECTHAs JeSTEIbHOCTb:

— MOHUMATh U MCIOIb30BATh MPEUMYIIECTBA KOMAaHAHONW M MHANBUAYAIbHON pabOThI
NpU pelieHUH OMOJOTHYecKor MpoOIemMbl, 0OOCHOBBIBATh HEOOXOIMMOCTh MPUMEHECHHUS
IPyNMoOBLIX (HOPM B3aUMOJICHCTBUS MPU PELICHUH Y4eOHO 3a1a4u;

— BBIOMpPATh TEMAaTUKY U METOJbI COBMECTHBIX JCUCTBUN C yUETOM OOIINX HHTEPECOB
M BO3MOYKHOCTEH Ka)KJI0TO WiIeHA KOJIJICKTHUBA;

— MPUHUMATD IIeJIb COBMECTHOW N1E€ATEIbHOCTH, OPTraHU30BBIBATh U KOOPAUHUPOBATH
JICUCTBUS 1O €€ MOCTIKEHHUIO: COCTaBIATh IJIaH JCHCTBHM, paclpenemsaTh Poiu ¢ YUETOM
MHEHUI Y9aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

— OLIEHWBATh Ka4eCTBO CBOETO BKJIAJa M BKJIaJa KaXJOro Y4YaCTHHKAa KOMAaHIbI B
oO1IMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

— TMpeajaratb HOBBIE TMPOEKTHI, OICHWBaTh UAEH C TO3WIUH HOBU3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

— OCYIIECTBIATh MO3UTUBHOE CTPATETMYECKOE MOBEJCHUE B PA3IMYHBIX CUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

OBajieHue YHUBEPCAIbHBIMU PETYJISITUBHBIMU AEHCTBUSAMMU:

1) camoopranuzauus:

— HCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JJISl BBIABICHUS MPOOJIEM U MX PEUICHUS B
KU3HEHHBIX U YUYCOHBIX CUTYaIIUSIX;

— BBIOMpATh Ha OCHOBE OMOJOTHMYECKUX 3HAHUH IIeJIeBbIE U CMBICIOBBIC YCTAHOBKU B
CBOMX JEHCTBHUSX U IMOCTYIKAaX MO OTHOLIEHUIO K >KUBOW MPHUPOJE, CBOEMY 3/0POBBIO U
3JI0POBBIO0 OKPYKAIOITNX;

— CaMOCTOSITEJIBHO OCYIIECTBIISITh  MO3HABATENBHYIO JEATEIHHOCTh, BBISIBIATH
mpoOJeMbl, CTaBUTh W (QOpMyIHpPOBaTH COOCTBEHHBIE 3a7aud B 00pa3oBaTelbHOMN
TESTEIbHOCTH Y )KU3HEHHBIX CUTYaIIHsX;

— CaMOCTOSITEJIbHO COCTABJIATH IUIAH PELIECHUS MPOoOJIeMbl ¢ Y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

— J1aBaTh OIICHKY HOBBIM CUTYAIIHSIM;

— paCHIupATb paMKH yqe6H0r0 npcamMeTa Ha OCHOBC JIMYHBIX HpGI[HO‘—ITCHHfI;



— JienaTh OCO3HAHHBIA BBHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIcHuE;

— OLIEHUBATh PUOOPETEHHBIHN OIIBIT;

— C1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIMPOKOWH SPYIUIMU B Pa3HbIX
o0acTax 3HaHUH, IOCTOSHHO MOBBIIIATh CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIH YPOBEHB;

2) CaMOKOHTPOJIb:

— JaBaTh OILICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

— BIIAQJCTh HABBIKAMHU I[O3HABATEIbHON peICKCUU KaK OCO3HAHMUS COBEpIIAEMbIX
JNEUCTBUN W MBICIMTEIBHBIX IPOLIECCOB, HUX PE3YyJbTaTOB W OCHOBAHWM; HMCIOJb30BaTh
npuEMBbI pedIeKCUH VISl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHUS;

— YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PELICHHUS 110 UX CHUKEHHUIO;

— IPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX [IPU aHAJIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

3) npuHsATHE CEOS U IPYTUX:

— IIpUHUMATh ce0sl, TOHUMas CBOM HEJOCTATKU U JOCTOMHCTBA;

— IPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB IEATEIbHOCTH;

— IPU3HABATh CBOE MPaBO U MPaBO APYIHX HA OIIHUOKH;

— pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MMO3ULIMHU APYTOro YeIOBEKa.
HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus mporpammbl COO mo Ouosioruu Ha 06a30BOM
YpOBHE BKJIIOYAIOT cHeluduueckue 1 yueoHoro npeamera «buosnorusy HayyHble 3HaAHUS,
YMEHUS U CIOCOOBbI JEHCTBUN MO OCBOCHMIO, MHTEPIPETALMH U MPEeoOpPa30BAHUIO 3HAHUMH,
BHJIbI JEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX
y4eOHBIX CUTYalUsX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYAILUSIX, CBSI3aHHBIX C OMOJIOTHEM.
B mporpamme npeaMeTHble pe3yJibTaThl MPEICTABICHBI MO ToJlaM 00y4YeHUsI.

10 knace

[IpeameTHble pe3ysbTaThl OCBOEHUA YyueOHOro mnpeamera «buosorus» AOMKHBI
OTpaXaTh:

1) chopMUPOBaHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa

U HAYYHOTO MHPOBO33PEHHUS; O BKJIAJ€ POCCUUCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B



pa3Butue Ouonoruu; GyHKIMOHATHLHOW TPAMOTHOCTH YeJIOBEKa JJIs PELICHHs >KU3HEHHBIX
3azay;

2) yMEHUE PACKPBIBATH COAEpPKAHUE OMOJOTMUYECKHX TEPMHUHOB W IMOHSATUMN: KU3Hb,
KJIETKa, OpraHu3M; MeTabonn3Mm (OOMEH BeIIeCTB M MpPEBpAIlCHHE SHEPTyH), TOMEOCTa3
(camoperynsiuusi), ypOBHEBas OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIPOHM3BEJICHUE
(penponykuusi), HaCJIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

3) ymeHue wuznaratb OWOJIOTMYECKHME TEOpuH  (KJIETOYHAs, XPOMOCOMHas,
MYTallMOHHAsI, LIEHTpaJbHasl JA0rMa MOJEKyJsipHoW Ouosnorum), 3akonsl (I. Menpens, T.
Moprana, H. 1. BaBuinoBa) u yuyeHus (0 LEHTpaXx MHOIrooOpasusi M NPOUCXOKIACHUS
KyJIbTypHbIX pactenuid H. . BaBuiosa), omnpenensiTb IpaHULbI UX NPUMEHUMOCTH K
KUBBIM CUCTEMaM;

4) ymeHue BIaJeTh METOJaMU HAYyYHOTO MO3HAHUS B OHMOJIOTMH: HAONIOACHHUE U
ONMCAHUE JKUBBIX CHCTEM, IIPOLECCOB U SBJICHUI; OpraHu3alys U IPOBEACHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIABUKEHUE TUIIOTE3bI; BBIABICHUE 3aBHCHMOCTUA MEXIY
UCCIIETyEeMbIMU BEJIMYMHAMHU, OOBSCHEHHE IOJYUYEHHBIX pE3YyJbTaTOB, HCIIOJIb30BAHHBIX
HAy4YHbIX TIOHSTHI, TEOPUIl U 3aKOHOB; YMEHHUE JI€JaTh BEIBOJIBI HA OCHOBAHUH MOJYYEHHBIX
pE3yNbTATOB;

5) yMeHHE BBIIENATH CYLIECTBEHHBIE IPU3HAKKM BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHuoT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB; OCOOEHHOCTH IPOLIECCOB:
oOMEeHa BEIIECTB W MPEBpAIICHUsS SHEPruu B KIETKe, (OTOCHHTE3a, MJIACTHYECKOIO U
HHEPreTUUECKOro oOMeHa, XeMOCHHTE3a, MUTO3a, Mei03a, OMJI0IOTBOPEHHSI, Pa3MHOKEHUS,
MHJUBUTyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3);

6) yMeHHE NPUMEHATh IOJyYEHHbIE 3HaHUS M1 OOBSCHEHUS OUOJIOTUYECKUX
MIPOLIECCOB W SIBJICHUH, NIl TMPUHATHUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM JKU3HU C
LEeIpl0 obecredeHrss 0e30MacCHOCTH CBOETO 370POBbS U 3JI0POBbSI OKPYKAIOIIUX JIIOJIEH,
COOJIIOIGHHUS. HOPM TPAMOTHOTO MOBEJEHHS B OKPY>KaIOLIEH NMPUPOAHON Cpefie; MOHUMaHHUe
HEOOXOJIMMOCTH HCIIOJIb30BaHUs JOCTIKEHUN COBPEMEHHOW OMOJIOTUHM M OMOTEXHOJOTHIMA
JUISl pAallMOHAIBHOTO MPUPOIONIOJIb30BaHUS;

7) yMeHue pemaTh 3JeMEHTapHble T€HETUYECKUE 33/Ja4yd Ha MOHO- U JUTHOpUAHOE
CKpeUIMBaHWEe, CUEIUICHHOE HacJIeJOBaHWE; COCTaBIATh CXE€Mbl MOHOTHOPHIHOTO

CKpCIIUBaHUA IS TPEACKAa3aHUs HACICAOBAHWSA IIPU3HAKOB Y OPTraHU3MOB;,



8) yMeHue BBINMOIHITH Ja00paTOpHBIE U MPaKTUYECKHe pabOThl, COOIIOAATh MpaBUiIa
npu paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYAOBAHUEM;

9) yMeHME KPHUTHYECKHM OIGHWBaTh W  HWHTEPHPETUPOBATH  MHGOPMAIHIO
OMOJIOTUYECKOTO COJICP)KAHMS, BKIIOYAIOIIYIO TICEBIIOHAYYHBIE 3HAHUS W3 Pa3IUIHBIX
uctounukoB (CMU, HaydyHO-nOMyJsipHBIE MaTEpHabl); STUYECKHUE ACTIEKThl COBPEMEHHBIX
HCCJICIOBAHMI B OMOJIOTHH, MEIHUIIUHE, OMOTEXHOJIOTUH;

10) ymeHnue co3naBaTh COOCTBEHHBIC MUCBMEHHBIE M YCTHBIE COOOIICHUS, 00001Ias
OMOJIOTUYECKYI0O HWH(MOPMAIIMI0O M3 HECKOJBKUX HCTOYHUKOB, TPaMOTHO HCHOJIb30BATh
MOHSATUIHBIN anmapat OMOJOTUH.

11 knace

[IpenmeTHBIC pE3yabTAaTHl OCBOSHUS ydeOHOTro mpemMera «buosorws» HOMHKHBI
OTpaXxkaTh:

1) chopMupOBaHHOCTH 3HAHHM O MECTE U POJIU OUOJIOTHUU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MUpPa
U HAYYHOTO MHPOBO33PEHHUS;, O BKJIAJ€ POCCUUCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OWMOJIOTHH; (PYHKITMOHAITBPHOW TPAMOTHOCTH YEJIOBEKA IS PEIICHUS XU3HCHHBIX
3ajady;

2) yMEHHE pACKpbIBaTh COJIepKaHUE OMOJOTMYECKHMX TEPMUHOB WM TIOHSATHI: BHII,
MOMyJIsiLKsS, TEeHOPOHI, DSBOJIOLMS, JBWXKYIIME  CUJbl  ((aKTOphl)  HBOJIIOLMM,
MPUCTIOCOOJICHHOCTh ~ OPTaHU3MOB,  BHJ000pa3oBaHHE,  DIKOJOTHYECKHE  (PaKTOpHI,
HKOCUCTEMA, TPOIYIEHThl, KOHCYMEHTBI, PEAYLEHTHI, IEeMH MHUTaHHs, DKOJIOTHYeCKas
nupamujia, OuoreoieHos, onocdepa;

3) ymeHue uznaratb Ouosiorudeckue Teopuu (dBostonrionHas teopus Y. [lapBuHa,
CUHTETHUYECKAsT TCOPHUS DBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIBIIICBOTO CXOJCTBA
K. M. bopa, uepenoBanus riaBHbIX HampaBiieHMM u myted sBomonuu A. H. Cesepriiona,
yuenus o Ouochepe B. M. Bepnaackoro), omnpenensiTh TpaHUIBI UX MPUMEHUMOCTH K
’KUBBIM CUCTEMaM;

4) ymeHue BIaJeTh METOJIaMH HAyYHOTO TO3HAHUS B OWOJIOTHH: HAOIIOICHHUE U
OMHCAHUE IKUBBIX CHCTEM, TIPOIECCOB U SIBJICHHWM; OpraHu3aiusi W MPOBEICHUE
OMOJIOTHYECKOTO DKCIIEPUMEHTA, BBIABHKECHUE TUIIOTE3bI; BBIIBICHUE 3aBUCUMOCTH MEXKITY

HCCIICAYCMBbIMH BCIIMYNHAMMU, 00BsICHEHHE MOJIYYCHHBIX PE3YyJIbTATOB, HCIIOJIb30BAHHBIX



HAYYHBIX OHATHUNA, TEOPUIl U 3aKOHOB; YMEHHUE JIENIaTh BHIBOJIbI HA OCHOBAHHMHU MOJYYEHHBIX
pE3yNbTATOB;

5) yMeHHe BBIACTATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OMONOTHYECKUX OOBEKTOB:
BUJIOB, NOMYJSUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOr€OIl€HO30B U
HKOCUCTEM; OCOOEHHOCTH TIPOIECCOB: HACIIEICTBEHHOM WM3MEHYMBOCTH, E€CTECTBEHHOTO
otOopa, BHI000PAa30BaHUS, MPUCIIOCOOJICHHOCTH OPTaHU3MOB, ACHCTBHS SKOJIOTHMUECKUX
(akTOpOoB Ha OpraHu3Mbl, MEPEHOCa BEIIECTB M TMOTOKa HHEPrUU B HKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUI B JKOCHCTEMAaX CBOEW MECTHOCTH, KPYroBOpOTa BEIIECTB U
OMOTreOXNMMHUYECKHX ITUKIIOB B Onocdepe;

6) yMmMeHuE NPUMEHSTh TOJyYCHHbIE 3HAHMUS JJs1 OOBSICHEHUS OMOJOTUYECKHUX
MPOIIECCOB U SIBJICHWM, AJISl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM KH3HU C
LEeIbl0 oOecrneueHrss 0€30MacCHOCTH CBOETO 3J0POBbSI U 3I0POBbSl OKPYXAIOLIUX JIFOJIEH,
COOJIIOICHHUSI HOPM TPaMOTHOT'O TIOBEJICHUSI B OKPY’KaloIllel IPUPOJIHOM cpejie; MOHUMAaHNe
HE0OXOJAMMOCTH UCIOJIb30BAHUS JOCTUKEHUN COBPEMEHHON OMOJIOTHU JJIsl pallMOHAIBHOTO
PUPOIOTIOTIB30BAHUS;

7) yMeHHE pelaTh 3JEMEHTapHble OWOJOTMYECKHE 3aJauyM, COCTaBIATH CXEMBbI
MepeHoca BEIIECTB U YHEPTUH B AKOCUCTEMAaX (II€MU MUTaHUS);

8) yMeHHe BBIMOJHATH J1a0OpaTOPHBIE U MPAKTUYECKHE paboThl, COOTI0IATH TpaBuia
pu padboTe ¢ ydeOHBIM U JIaOOPaTOPHBIM 000PYI0BAHUEM;

9) yMeHue KpPUTUYECKH OIEHMBaTb UM  HUHTEPIPETUPOBATH  HH(POPMAIUIO
OMOJIOTMYECKOTO COJEpKAaHMs, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUA W3 Pa3IMYHBIX
ucrounnkoB (CMU, HaydHO-ONyJIsIpHBIE MaTepuaibl); pacCMaTpuBaTh TIIJIOOATBHBIE
HKOJIOTMYECKHUE MPOOJIEMbl COBPEMEHHOCTH, (OPMHpPOBATH MO OTHOLICHUIO K HHUM
COOCTBEHHYIO MO3UIIUIO;

10) ymenue co3naBaThb COOCTBEHHbIE MMCBMEHHBIE U YCTHBIE COOOUIEHUS, 00001as
OMOJIOTHYECKYI0 HMH(QOPMAIMI0 W3 HECKOJBKMX MCTOYHHUKOB, TPaMOTHO HCIOJIb30BaTh
MOHSATUNHBIN anmapat OMOJOTHH.

KPUTEPUU ONEHUBAHUSA YUALIUXCSA

DopMbI KOHTPOJISI SHAHUM:
- Cpe30oBbie, MPOBEPOYHBIEC, CAMOCTOSITENIbHBIE U UTOTOBbIE TECTOBBIE PA0OTHI;
- (poHTATBHBIN U UHIUBUTYATBHBIA OTIPOC;

- OTYETHI 110 JJAOOPATOPHBIM paboTaM;



- TBOPYECKHUE 3a/1aHu (3amuTa pedepaToB U MPOESKTOB).
KpuTtepun u HOpMbI OlleHKH 3HAHUI YUAIMXCH.
Ouenka «5»:

- 3HaHue, MOHMMaHKe, TTyOrnHA yCBOEHHUsI 00y4JaroIMMCsl BCEro 00beMa MpOorpaMMHOTO
Martepuana.

- YMeHHE BBIJICNATH TJIABHBIC TOJIOKEHUS B M3yYCHHOM MaTepHalie, Ha OCHOBAaHUU
¢bakToB U MpUMEpoB 00001IaTh, A€NaTh BHIBO/IbI, YCTAHABIUBATH MEXKIPEIMETHbIE U
BHYTPUIIPEIMETHBIE CBSI3M, TBOPYECKHM TNPUMEHSET TMOJy4YEHHbIE 3HAHUA B
HE3HAKOMOW CUTYaIIUH.

- OTcyTcTBHE OIIMOOK M HEAOYETOB MPHU BOCHPOU3BEACHHHM H3YyUYEHHOI'O Marepuala,
Py YCTHBIX OTBETaX YCTPaHEHHWE OTICIBHBIX HETOYHOCTEH C TIOMOIIIBIO
JOTIOJTHUTEIHHBIX BOTIPOCOB YUUTENIS, COOTIOCHUE KYIbTYPhI MUCHbMEHHOW W YCTHOM
peuu, nmpaBuil 0POPMIICHUSI TUCbMEHHBIX padoT.

Ouenka «4»:

- 3HaHHe BCETO U3yUYEHHOTO IMPOTPaMMHOTO MaTepHalia.

- YMeHHsI BBIJCIATH TJIABHBIC TOJIOKEHUS B M3YYCHHOM MaTepHalie, Ha OCHOBAaHUU
dbakToB W mpuMmMepoB  0000maTh,  JeiaTh  BBIBOJBLI,  YCTaHABJIMBATH
BHYTPHUIPEIMETHBIE CBSI3H, IPUMEHSATD MOJYYCHHBIC 3HAHUS HA TIPAKTHUKE.

- HesHauuTtenpHbIE OIMMMOKA W HEIOYETHl TPU BOCHPOW3BEACHUH W3YYCHHOTO
MaTepuaa, COOII0ICHUE OCHOBHBIX TIPABWII KyJIbTYPhl MUCBMEHHOW M YCTHOM pedd,
npaBui 0hOpMIICHHS] MTUChMEHHBIX PadoT.

Ouenka «3»:

- 3HaHWE W YCBOCHHE MaTepHayia Ha YPOBHE MHUHHMAJIbHBIX TPEOOBAHUN MPOTPAMMBI,
3aTpyJHEHHE TPH  CaMOCTOATEIHLHOM  BOCHPOM3BEICHUH,  HEOOXOIUMOCTDH
HE3HAYUTEIHbHON MOMOIIM MPEnoaaBaTesl.

- YMmeHue paboTaTh HAa YPOBHE BOCIPOW3BENCHHUS, 3aTPyJAHEHHUE TpPHU OTBETaX Ha
BUJION3MCHECHHBIC BOTIPOCHI.

- Hanimuume rpy6oii oKy, HECKOIBKUX HETPYOBIX MPU BOCTIPOU3BEICHUN U3yUYE€HHOTO
MaTepuaia, HE3HAUYUTEIbHOE HECOONIOCHNE OCHOBHBIX TMPaBUI  KYJIBTYPBI
MMCBMEHHOW W YCTHOM pedd, IpaBuil 0(hOpMIICHHS TMChbMEHHBIX PadoT.

Ouenka «2»:



- 3HaHMEe W YCBOCHHE MaTepuaja Ha YPOBHE HIKE MHHHMAIIBHBIX TpeOOBaHUI
POrpaMMbl, OT/I€NIbHBIE MPE/ICTABIICHUs 00 U3yUYEHHOM MaTepHale.

- OtcyrcTBHE yMEHMH paboTaTh HAa YPOBHE BOCIPOU3BEACHHS, 3aTPYIHEHUS IPHU
OTBETaxX Ha CTAaHIAAPTHHIC BOTIPOCHI.

- Hanwyme HECKONbKUX TPyOBIX OIMMOOK, OOJBIIOTO YHCIAa HErpyOBIX IpHU
BOCITPOU3BEJICHUN U3YUCHHOTO MaTepualia, 3HAYUTEIbHBIC HECOOTIOCHUSI OCHOBHBIX
paBui KyJbTYpbl MUCbMEHHOW M YCTHOM peuH, MpaBusl 0OPMIICHUS] TUChMEHHBIX
pabor.

OueHka BbINOJHEHHBIX J1a00PATOPHBIX padoT.
Ouenka «5»:

- [IpaBunbpHOE ONpeeNIeHUE e OMBITA;

- Pabora BpImOIHEHAa B HOOJHOM OOBEME C COOJIIOJEHHUEM HEOOXOIUMOM
MOCJIEIOBATEILHOCTH MTPOBEACHUS OIBITOB U U3MEPEHUM;

- I'pamoTHOE 0popMIIEHUE BBIBOIOB Ja00OPATOPHOM pabOTHI.

Ouenka «4»:

- IlpoBenenne ombiTa B YCIOBHSAX, HE OOECIIEUMBAIOIIMX JOCTATOYHON TOYHOCTH
U3MEPEHUN;

- Jlony1ieHo ABa-Tpy HENOUYETA;

- HenonHbie BBIBO/IBI K JIAOOpAaTOPHOU padoTe.

Ouenka «3»:

- Beimonneno e menee 2/3 Bceit paboThI;

- JlonymieHno He 6oJiee 0qHOM TpyOOit OITMOKH U IBYX HEJIOYETOB,;

- OmmOKH B BBIBOAAX K JTJaOOpaTOpHOM paboTe.

Ouenka «2»:

- OTCyTCTBYET CAaMOCTOSITENTLHOE OTIPEIeIICHUE TIeJIN OTIbITA,

- VI3amepenus mpousBeIeHbl HETPABUIIBHO;

- MHoro rpy0six ommOOK U HEAOYETOB;

- BeiBosibI chopmMynrpoBaHbl HEMPABUIBLHO UITH OTCYTCTBYIOT.

®OPMbI ATTECTAIIUUN/KOHTPOJIA
Bxoasimuii KOHTPOJIb OCYIIECTBIAETCS B Havaie ydeOHoro rona. Lemp —
OTIPENIETNTh UCXOIHBIA YPOBEHDb 3HAHUN yUalTUXCs, OMPEeNeTuTh (OPMBI B METOBI PAOOTHI

¢ yqamumucs. @opma KOHTPOJIS: KOHTPOJIbHAs padoTa.



Texkymmii KOHTPOJIb OCYIIECTBISIETCS MOCTE HM3YyYEHHUS OTICNIBHBIX TEM, pasjesa
OporpaMMbl. B mpakTHueckoil AeATeNbHOCTH pPe3yJbTaTUBHOCTh OLIEHWBAETCS KayeCTBOM
BBITIOJTHEHHSI TPAaKTHUECKUX paboT, MOMCKY H OTOOpy HEOO0XOIMMOro MaTepuara.
AHaIN3UPYIOTCS TOJOKUTENbHBIE U OTPHUIATENbHBIE CTOPOHBI PAaOOTHI, KOPPEKTUPYIOTCA
HenocTaTkd. KOHTpONIb 3HAaHUI OCYNIECTBIISIETCS C TMOMOINBIO 33/JIaHUil  Telarora;
B3aMMOKOHTPOJS,, CAaMOKOHTposist M JAp. OHU aKTUBU3UPYIOT, CTHUMYJIHPYIOT paboTy
y4aluxcsi, HO3BOJISIIOT 00JIee MOJIHO MPOSBISTH MOMyYSHHbIC 3HAHUS, YMEHHSI, HABBIKH.

IIpoMekyTOYHBII KOHTPOJIb OCYIIECTBIsIeTCs B KOHIIE | momyronust yue6HOTO Toja.
dopma KOHTPOJIS: KOHTPOJIbHAS paboTa.

HToroBblii KOHTPOJIb OCYILIECTBIIACTCS B KOHIE yuyeOHOro roga. @opma KOHTPOJIS:

KOHTpOJIbHAsA padoTa.



TEMATHYECKOE IINTAHUPOBAHHME

10 xaacc
Ne HaumeHoBaHue pa3aesioB U TeM NPOTrPaMMbl If{‘:::;:;j:::b?: cOl'l;palmlqecmle DJEKTPOHHblE (It ppoBLIe)
n/n Bceero o0pa3oBaTeJIbHbIE pecypchl
padoThI padoThI

bu6mmoreka IJOK
1 brosorus xax Hayxa 2 ! https://m.edscli).ru/7f41c292

2 JKuBbIe CUCTEMBI U X OPTraHU3ALUS 1 bubmorexa [IOK
https://m.edsoo.ru/7f41¢292

3 XUMHUUYECKHUMN COCTAB U CTPOCHUE KIIETKU 8 1 1 bubmiorexa HOK
https://m.edsoo.ru/7f41¢c292

bu6mmoreka IJOK
4 Ku3HenesaTeIbHOCTh KISTKH 6 1 https://m.edsoo.ru/7f41¢292

5 Pa3mHOXkeHNE U MHIUBUYaIbHOE PA3BUTHE 5 | butmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292

6 HacnencTBeHHOCTE M N3MEHYNBOCTD 2 1 1 bubmoreka IIOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292

7 Cenexkuust oprann3sMoB. OCHOBBI 3 1 bubmoreka IIOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292

8 PesepBHOE Bpems 1 bubnuoreia HOK
https://m.edsoo.ru/7{41¢292

OBIIEE KOJIMYECTBO YACOB 110 24 3 5

IHPOI'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 kaacc

KoJsmn4yecTBo yacos
Ne HaumeHnoBaHue pa3iejioB M TeM JuiekTpoHHbIE (UG pOBbIE)
n/n NMporpamMMmbl Bcero Kontponubie | Hpakrudeckue o0pa3oBaTesibHbIE PeCypPChl
padoThI pabéoThI
bu6moreka IJOK
I IBOTIOUHOHHA] OHONOT K ? ! ! https://m.edsoo.ru/7{41cc74
bubmmoreka [JOK
2 Bo3HUKHOBEHHE U Pa3BUTHE KU3HU Ha 3eMJie 9 1 1 hitps://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl U OKpY>Karolas cpejia 5 1 bubnuorexa LOK
https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U IKOJIOTUYECKUE CUCTEMBI 9 bubmiorexa LIOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 1 bubmiorexa LOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJINYECTBO YACOB 110 14 3 3
IMPOT'PAMME



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

YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HNPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA
» buomnorus / [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akinonepuoe obmectBo «M3aaTenscTBo «IIpocBemienne»
» bwuomorus, 11 kmacc/ [Taceunux B.B., Kamenckuii A.A., PyonioB A.M. u npyrue /Ilox
pen. Ilaceunuka B.B., AkumonepHoe o61iectBo «M3narensctBo «IIpocBemieHue)
METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
Meroanueckoe ocodue./[Taceunnk B.B., AknimonepHoe 001IeCTBO N31aTEILCTBO
"IIpoceemienue"
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET -
https://myschool.edu.ru

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/

https://biol 1-vpr.sdamgia.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOT'O
IMPOILIECCA B AT "KBAHTOPUYM"

B npornecce m3yuenuss Ouonoruu B 5-9 kjaccax HMCHOJIb3YeTCs] MHHOBAIMOHHOE U
6a3oBoe obopyaoBanue T «KBantopuym».

ba3oBoe 00opynoBaHue:

1. KommuiekT repbapreB 1eMOHCTPAITMOHHBIN
. KoMmiekTt komiekuuii JeMOHCTPaMOHHbBINI

. Hudposoit Mukpockon OMHOKYJIISIPHBIN (C KaMepoil)

. DHHOKIB

2
3
4. CKeJeT 4eJIOBEKa Ha MOJICTaBKe
5
6. IlnmuTka snexTpuyeckas

7

. Kommuexrt IMOCY bl U HpHHaJlﬂe)I(HOCTeﬁ I YACHHYCCKUX OIIBITOB


https://myschool.edu.ru/
https://resh.edu.ru/subject/5/5/
http://www.en.edu.ru/
https://content.edsoo.ru/lab/
http://www.school.edu.ru/
http://www.fipi.ru/
http://www.rustest.ru/
http://school-collection.edu.ru/
https://bio11-vpr.sdamgia.ru/

MuHOBaIIMOHHOE 000DPYIOBAHKUE:

1. Y4eOHO-uccIen0BaTEIBCKAS JIA00OPATOPUS OMOCUTHAJIOB M HEHPOTEXHOJIOT Uil

BiTronics Lab o6ecnieunBaeT BO3MOXXHOCTb PETUCTPAIIUU:

CUTHAJIa JIEKTPUUYECKON aKTUBHOCTH MBIIII (3JeKTpoMUorpammel, IMT).
cur"ana ¢ororuierusmorpammel (PIIIY) onTryeckum myTeM, 3a CHET U3MEHEHHUS
OTPaXEHHOTO OT KPOBEHOCHBIX COCYIOB CBETa, 0OOBEM KOTOPBIX H3MEHSETCS
I1OJT BO3JAEHUCTBUEM ITyJIbCOBOU BOJIHBI.

cur”aia snekTpokapauorpamMmsl (IKI') He MHBa3UBHBIM CIIOCOOOM

CUTHaJIa KoxHO-rajbBaHuueckon peakuuu (KI'P), peructpauus koTtoporo
OCYILIECTBIISIETCS HA MIOCTOSSHHOM TOKE;

CUTHajJa »SJEKTPUYECKONM akKkTUBHOCTH Mo3ra (D3I) ¢ moMomIpl0 CyXux
HEWHBA3UBHBIX JIEKTPOJIOB;

curHasia kosieOanus rtpyaHou kieTku (CeHcop JbIXaHUs); ONPEICICHUS
YaCTOTHI JIbIXaHUS.

perucTpanuu apTepuaibHOTO JaBJICHHUS.

2. udposas aadGoparopusi no ¢pusmnonornu Releon oGecneunBaeT mpoBeneHue

UCCIIE0BaHMs 0 (PyHKIIMOHUPOBAHMIO YEJIOBEYECKOro opranusma. Jlaboparopus

BKJIFOUAET B ceOs:

Jatuuk aprepuanibHoro aasiaeHus (0...250 MM pT. cT.)

JlaTuuk myJibca ¢ AuanazoHoM uzMepeHus He yxe yem ot 30 no 200 ya/mun
JlaTuuk TemmepaTyphl Tena ¢ IMAana30HOM M3MEPEHUS HE yXkKe 4eM OT +25 1o
+40C

JlaTuuK 4acTOTHI JbIXaHHUs C AUANa30HOM M3MepeHus He yxe yem ot 0 g0 100
[IMKJIOB/MUH

JlaTunk yCKOpEHHs C mokaszarensmu +2 g; +4 g; 8 g

HMatuuk OKI' ¢ quanazonom uzmepenus He yxe uem ot -300 g0 +300 mB)
JlaTuuk criioMep ¢ Juara3oHoM u3MepeHus He yxe uem ot 0 go 40 H

JlaTunK OCBELIEHHOCTH C AMana3oHOM u3Mepenus He yxe uem ot 0 mo 180000

JIK

3. Ananutuyeckue Becbl. [IpenHa3sHayeHbl IS TOYHBIX HW3MEPEHUN MacChl,

ITO3BOJIAIOT KOHTPOJIMPOBATH U3MCHCHHA MAaCChbl C TOYHOCTBIO 0,1 MT.



4. Cnekrpodoromerp. [IpenHasHayeHn s OonpeAesieHUs] ONTUYECKOW MIIOTHOCTH,
KO3 PHUITUEHTOB MPOITYCKAHUS M KOHIIEHTPAIIMU Pa3HOOOPa3HBIX PaCTBOPOB.

5. Muxkpockon nuuppoBoi.
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