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HOACHUTEJIBHAA 3AIINCKA

[Tpu pazpaboTke mporpamMmbl 1Mo OHOJOTUH TEOPETHUYECKYIO OCHOBY JUIS ONPEAEICHUsS MOIXOJO0B K
(hOopMUPOBAHUIO COJEpPKAHUS YyueOHOTO mpeaMeTra «bBHONOTHs» COCTaBMIM: KOHIENTYAJIbHBIE MOJIO0XKEHUS
@I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJNICH, COAepKaHUs, Pe3ylbTaTOB OOydeHHs M TpeOOBaHUH K
YPOBHIO TOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHHsS 00 OOIIMX WENAX W NPUHIMIAX, XapaKTEPH3YIOLIUX
COBPEMEHHOE COCTOSIHME CHCTEMBI CpelHero oomero oopazoBanus B Poccuiickoii Denepanuu, a Takxke
MOJIOKEHHST O crenuduke Ouonoruu, €€ 3HAUYCHWH B TO3HAHWU JKUBOM MPHPOJABI M 00ECIeUYeHUH
CYyLIECTBOBaHMs 4YesloBeueckoro obmiectBa. CoriacHO Ha3BaHHBIM IIOJIOKEHMSIM, OIpPENEIEHbl OCHOBHbBIE
(GyHKIMU TPOTPaMMBI 110 OHOJIOTHU U €€ CTPYKTYpa.

[Iporpamma mo 6monoruu HaéT MpEICTaBICHHE O TIeIIAX, 00 00IIel cTpaTerun 00y4eHHsI, BOCIIUTAHUS
U pa3BUTHA OOydalolMXCs CpeAcTBaMu ydeOHoro mnpeamMera «buosorusy», omnpenenser o0s3aTenbHOE
MIpEeIMETHOE COJIEpP)KaHUE, €ro CTPYKTYpYy, paclpejieieHHe Mo pasjeliaM M TeMaM, PEKOMEHIYEMYIO
MOCIIEIOBATEIILHOCTh M3YYCHUSI YUeOHOTO MaTepHalia ¢ y4ETOM MEXKIPEJIMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKH 00pa30BaTEILHOTO MPOIIECCca, BO3PACTHBIX 0COOCHHOCTEH 00yJaronnuXcsl.

B mporpamme mo OHONOTHM TakKe YYHTHIBAIOTCS TPeOOBaHHS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM U TIPEJMETHBIM pe3yibTaTaM oO0ydeHus B (pOpMHUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-
MIO3HABATEIbHON  JIEATENbHOCTH/Y4eOHBIX  JIEHCTBUH  OOydYaromMXCsl IO OCBOGHMIO  COJIEp’KaHUs
O6uoI0rNUYecKkoro oopazoBaHusl.

B nporpamme mo Ouomorun (10-11 ximaccel, ©a30BbIii  ypOBEHb) peajM30BaH MPUHIUI
MIPEEeMCTBEHHOCTH B M3y4eHMM OHoJioTHH, Ojarojnapsi ueMy B HeW MpOoCMaTpUBAETCsl HalpaBICHHOCTh Ha
pa3BUTHE 3HAHWH, CBS3aHHBIX C (HOPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS], IEHHOCTHBIX
OpUEHTAIMM JMYHOCTH, 3KOJIOTUYECKOTO MBIIUICHHS], MPEJICTaBICHUH O 30pOBOM o00pase >KU3HH U
OepeXHbIM OTHOIIEHHMEM K OKpyKawuled mnpupoaHoi cpene. Ilostomy Hapsiay ¢ U3ydeHHEM
00111e0M0IOrMYECKUX TEOPUH, a TaKkKe 3HAHUH O CTPOEHHMHU KMBBIX CHUCTEM DPAa3HOTO PaHIa U CyLIHOCTH
OCHOBHBIX ITPOTEKAIOIINX B HUX MPOLIECCOB B IPOrpaMMe Mo OMOJIOTMH yIeI€HO BHUMAHHE UCIOJIb30BAHUIO
MIOJIydEHHBIX 3HAaHMH B TIOBCEJAHEBHOW JKM3HM JJs PpELICHUs NPUKIAJHBIX 3aJad, B TOM 4YHCIE:
NpOo(UIAKTUKYA HACJEACTBEHHBIX 3a00JIeBaHMM YelOoBeKa, MEJUKO-T€HETHYECKOTO KOHCYIbTHPOBAHUS,
00OCHOBaHMS HKOJIOTHUECKH I1eJI€CO00PAa3HOr0 MOBEAECHUS B OKpYXKAIOLIEH NPUPOAHON cpene, aHaIn3a
BIIMSIHUSL XO3SHCTBEHHOM JIE€ATEIbHOCTH YEJI0BEKAa HAa COCTOSIHUE MPUPOTHBIX U UCKYCCTBEHHBIX 9KOCHCTEM.
VYcunenue BHUMaHMs K IPUKIAJHOW HaNpaBIEHHOCTH ydeOHOro mnpenmera «buonorus» mnpoauKTOBaHO
HEOOXO/UMOCTBIO OO0€CIeYeHUsI YCIOBUHM Ui PpEIIeHUus OJHOM U3 aKTyalbHBIX 3aJay ILIKOJIBHOTO
OnosIorn4eckoro o0Opa3oBaHUsA, KOTOpas mpeanosaraet (GOPMHUPOBAHUE Yy OOYYAIOUIMXCS CIIOCOOHOCTH
aJlanTUPOBAThCA K U3MEHEHUSAM JIMHAMUYHO PAa3BHBAIOLIETOCS COBPEMEHHOTO MHpa.

buosiorus Ha ypoBHe cpenHero oouiero oopazoBaHMs 3aHMMaeT BaxkHoe MecTto. OHa obecrieunBaeT
(dbopmupoBaHue y o0yyaromuxcs IpeJcTaBIeHU 0 HaydHOW KapTHHE MHUpa, pacluupseT U 00001IaeT 3HaHUs
0 JKHMBOM mpupozae, €€ OTIMUUTENbHBIX NPU3HAKAX — YPOBHEBOM OpraHu3alMd M 3BOJIOLMH, CO3/AAET
yCIOBHS JJs: MO3HAHUS 3aKOHOB KMBOM MpPUPOJbI, (HOPMUPOBaHHUA (PYHKIMOHAIBHOM I'PaMOTHOCTH,
HaBBIKOB 3710POBOTO M 0€30MaCHOr0 00pa3a *HU3HH, 3KOJIOTMYECKOI0 MBILIUIEHUS, IEHHOCTHOTO OTHOLICHUS
K KUBOH IPUPOJIE U YEIOBEKY.

bonbmoe 3HayeHne OMOJIOTHSI UMEET TakXkKe AJIS PELIeHHs BOCHUTATENbHBIX W Pa3BUBAIOIIMX 3ajay
cpeaHero obmero oOpa3oBaHus, couuanu3anuu oOydarouiuxcs. M3yuenue Ouosiorum oOecrednBaeT
yciaoBusa JUis (OPMUPOBAHUS HMHTEIJICKTYaJbHBIX, KOMMYHUKAIIMOHHBIX M HH(OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYphl, CHOCOOCTBYET HHTErpalMd OHOJOTMYECKMX 3HAHMH C TPEACTaBICHUSMH U3
JIpYruX Y4eOHBIX IMpPEeIMETOB, B YAaCTHOCTH, (U3UKU, XUMUM U reorpaduu. Ha3BaHHBIE MOJOXKEHUS O
npeJHa3HauYeHUH ydeOHoro mnpeaMera «bHojorus» COCTaBMIIM OCHOBY JAJsl ONpEAENeHHsS MOAXOJO0B K
0TOOPY U CTPYKTYPUPOBAHUIO €r0 COAEPIKaHU, IIPEJCTABICHHOTO B IpOrpaMmMe 1o OHOJIOTHH.

OT10op conepxanus yuyebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYILECTBIEH C MO3UIMMA
KYJIBTYpOCOOOPa3HOTO TMOJAX0Ja, B COOTBETCTBUU C KOTOPBHIM OOYYarolIUecs: JTOJKHbI OCBOMTH 3HAHHS W
yMEHUS, 3HauuMble Ui (HOpMUpPOBaHMA OOLIEH KyIbTYphl, ONpEAEISIONIUEe aJeKBaTHOE IOBEICHHE
YeJioBeKa B OKpYXKarolleil MpUpoIHON cpesie, BOCTpeOOBaHHBIE B MOBCETHEBHOW JKU3HU M MPAKTUYECKOM
nearenbHOCTH. Ocoboe MecTO B 3TOM CUCTEME 3HAHUM 3aHUMAIOT AJIEMEHTHI COJIEpP)KaHusl, KOTOPbIE CIyXat



OCHOBOH il (pOpMHUpPOBAHMS TPEACTABICHUI O COBPEMEHHON E€CTECTBEHHO-HAYYHOW KapTHHE MHpa H
[IEHHOCTHBIX OPHUEHTAUSAX JIMYHOCTH, CIIOCOOCTBYIOIINUX I'yMaHU3aUU OMOJIOTHYECKOT0 00pa30BaHUsL.

CTpyKTypHupOBaHHE COJIEpXKaHUA y4eOHOTO MaTepuaia B MpOrpaMMme 1Mo OHOJIOTHU OCYHIECTBICHO C
y4€TOM TNPHOPHUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYMTENBHBIX OCOOCHHOCTSX JXUBOW MPUPOABI, O e
YPOBHEBOH OpraHM3alMd W SBOJIOLUUH. B COOTBETCTBHM C 3THM B CTPYKType Y4eOHOro mpenmera
«buonorus» BbLAEIEHBI CIEAYIOLUE COAepkKaTelbHble TUHUM: «bHOJOrus Kak Hayka. Meroabl HayyHOTO
no3HaHusy, «KieTka kak Onosiorundyeckas cucreMay, «OpraHusm Kak Ouojorudeckas cucremay, «Cucrema u
MHOT000pa3ue OpraHuYecKOro MHUpay», «IBOIIOMUS JKUBOW MPHPOIBD», «IKOCHCTEMBI U TNPHUCYIIHE UM
3aKOHOMEPHOCTI.

Lenp nzyuenns yuebHoro npeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIJCHHE O0yJarOIUMUCS
3HaHUSIMH O CTPYKTYPHO-(YHKIMOHAIBLHONH OpraHM3alliy KUBBIX CHCTEM pPA3HOTO paHra W MpHOOpeTeHue
YMEHHMI UCHOJB30BaTh ATH 3HAHUS JJIS IPAMOTHBIX JEHCTBUN B OTHOLLIEHUH OOBEKTOB >KMBOM MPUPOJBI U
pELIeHUs Pa3IMYHbIX )KM3HEHHBIX MPOOJIEM.

JlocTmkenue 1enu u3ydeHus yaebnoro npenmera «buosorus» Ha 6a30BOM ypOBHE 00ECTICUMBAETCS
pELICHUEM CIeTYIOIINX 3a/1ay:

OCBOEHHE OOy4aroIMMHCS CHCTEMbl 3HAaHUH O OHMOJOrMYECKHX TEOpHSIX, YUYEHHSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIOTE3aX, MpaBUiiaX, CIYKallUX OCHOBOW JUIsi (OPMUPOBAHUSA TPEACTABICHUH O
€CTECTBEHHO-HAYyYHON KapTHMHE MHUpa, O METOoJaX HAay4dHOro IO3HAHHs, CTPOEHHUH, MHOT0OOpa3uu u
OCOOEHHOCTSIX UBBIX CHUCTEM Pa3HOTO YPOBHS OpPraHM3allud, BBIJAIOLUIUXCS OTKPBITHUSX U COBPEMEHHBIX
HCCIICIOBAHUSAX B OHOJIOTHH;

¢dbopMupoBaHHe y 00ydaroUXCsl M03HABATEIbHBIX, HHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IpOIECCe aHalIM3a JaHHBIX O MYTAX Pa3BUTHUS B OHOJOTMM HAy4YHBIX B3IUIAJIOB, UJEH M MOAXOJOB K
M3YYEHHUIO KUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3alluu;

CTaHOBJIEHHE Y 00ydJaromuxcs o0mie KynbTypbl, QyHKIIMOHAIBHON IPaMOTHOCTH, pa3BUTHE YMEHUN
OOBSCHATh U OLIEHUBATH SBJICHUS OKPYXKAIOIIET0 MUpa >KMBOW MPUPOIbl HA OCHOBAaHUM 3HAHUHN U OIBITA,
MOJIyYEHHBIX MPU U3YYEHUU OHOJIOTHH;

dbopmupoBaHre y oOy4aromIMXcsi yMEHUN WUIIOCTPUPOBATh 3HAYEHHE OHOJOTMYECKHX 3HAHUM B
MPAKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKAa, PA3BUTHUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTMH U
arpoOHOTEXHOJIOTH;

BOCITUTaHHE YOSKIEHHOCTH B BOBMOYKHOCTH MO3HAHMS YEJIOBEKOM >KHUBOM MPHUPOAbI, HEOOXOAUMOCTH
Oepe)KHOTO OTHOILIEHUSI K HeH, COONIOACHHUS OJTUYECKUX HOPM TMpPU MPOBEIECHUU OHOJOTHYECKUX
HCCIICIOBAHNI;

OCO3HAHHE LEHHOCTU OMOJIOTUYECKHX 3HAHWUU JUIS TOBBIIICHUS YPOBHS SKOJOTHMUYECKOH KYyJIbTYpHI,
i GopMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUM M YMEHUIN B MOBCETHEBHOM >KU3HM JJISl OLICHKH MOCIEACTBUIA
CBOEH JEATEeNbHOCTH IO OTHOIICHUIO K OKpY)Kalollel cpeie, COOCTBEHHOMY 370pOBBIO, 000CHOBaHUE U
cobmoienre Mep po(rIakKTUKH 3a001€BaHU.

B cucrteme cpennero o6mero oopasoBanusi «buonorus», nydaemas Ha 0a30BOM ypOBHE, SBIISETCS
00s3aTeNbHBIM y4EOHBIM MPEAMETOM, BXOJSALIUM B COCTaB MpeaMeTHoN oOmactu «EcTecTBeHHO-Hay4YHBIE
MIPEAMETHD.

Jiia uzyuenus: Ouosoruu Ha 6a30BOM YpOBHE CpeAHEro oluiero oopazoBaHus OTBOAUTCS 68 4acoB: B
10 knmacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 vaca (1 4ac B Henenio).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buomornss kxak wHayka. CBsi3pb OHOJIOTMM C OOIIECTBEHHBIMHM, TEXHHYECKUMH U JPYTHMHU
€CTECTBEHHBIMH HayKamHu, (puiocodueid, ITUKOH, SCTeTuKo u mpaBoM. Pons Guonoruu B hopMUpoBaHUN
COBPEMEHHOM HayyHOU KapTuHBI Mupa. CucTeMa OMOJOrMYECKUX HaYK.

Metonpl MO3HAaHUA KUBOM MNpupoabl (HAOMIOJEHHE, SKCIIEPUMEHT, OIMCAaHUE, W3MEpPEHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konpuos, /x. Yorcon u @. Kpuk.

Tabnuubl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBDY.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[Ipaktnueckas padora Ne 1. «Mcnosb3oBaHue pa3IMYHBIX METOJOB HPU MU3YYEHUH OMOJIOTMYECKUX
0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aL M.

Xusble cucrtembl (OMOCHUCTEMBI) Kak MpeaMeT u3ydeHus Ouosoruu. OTIMYMe KUBBIX CHCTEM OT
HEOpPraHUYECKOW MPUPOIbIL.

CpoiicTBa OuocucTeM M HUX pa3HOOOpa3zue. YPOBHHM OpraHu3ali OHOCHUCTEM: MOJIEKYIISPHBIH,
KJIETOYHBIN, TKAHEBBINA, OPTAaHU3MEHHBIH, MTOMY/ISIIMOHHO-BUI0BOM, YKOCUCTEMHBIN (OMOTEOIIEHOTHIECKHT),
ounochepHbIi.

JdemoncTpaumnu:

Tabmuip! u cxembl: «OCHOBHBIE MPU3HAKH KU3HNY, «YPOBHH OPraHU3AIUN KUBOW TTPUPOIBD).

Ob6opynoBanue: moaens Mosiekysl JJHK.

Tema 3. XuMuYecKHil COCTAB U CTPOCHUE KJIETKH.

XHWMHUYECKUN COCTAB KJIETKH. XMMHYECKUE DHJIEMEHTBI: MAKPO3JIEMEHThI, MUKPO3JIeMEHThl. Bona u
MHHEpaJIbHBIE BEIIECTBA.

OyHKIMU BOJBI U MUHEPATbHBIX BelllecTB B KieTke. [loanep:kanne ocMOTHYECKOTO OanaHca.

benku. CoctaB m cTpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHumbie u
3aMEHHUMbIE AMUHOKHUCIOTHL. AMHHOKHCIOTHBII COCTaB. YPOBHHU CTPYKTYpPbl OEIKOBON MOJIEKYIbI
(mepBuYHasi, BTOpPHYHAsA, TPETUYHAS M YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE CBOWCTBA OEIIKOB.
buonorndeckue GhyHKIIUU OCIKOB.

depMeHTHl — Ouosornueckue karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIN LIEHTp, cyOcTpaTHas
cnenuduanocts. Kodpepmentsl. Butamunbl. OTinunst epMEeHTOB OT HEOPraHUYECKHX KaTalu3aTOPOB.

YrieBoapl: MOHOCaxapu bl (TJIF0K03a, prd03a U I1e30KCHprO03a), Aucaxapuabl (caxaposa, JIaKTo3a) U
MoJIMcaxapuabl (Kpaxmall, TIIMKOTeH, [eJUTi0J03a). buonornueckue GyHKIMH YTIEBOAOB.

Jlununael: Tpurauuepuabl, Goconunuabl, crepouabl. [uapoduIbHO-rUAPOPOOHBIE CBOWCTBA.
buonoruueckue Gpynkiuu munuaos. CpaBHEHUE YTII€BOOB, OCIKOB U JUIHIOB KAaK HCTOYHUKOB YHEPTHH.

Hyxneunnossie kucnorel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEHMHOBBIX KUCIOT. CTpoeHue u
¢byukuun JJHK. Crpoenne u ¢pynkunu PHK. Buast PHK. AT®: crpoenue u ¢pyHkuuu.

Huronorus — Hayka o kierke. KnetouHas Teopusi — mpumep B3auMOICHCTBUS uaed U (DakToB B
Hay4YHOM MO3HAaHWU. MeToabl U3y4eHUsI KIIETKH.

Knerka kak nenoctHas >xuBas cucreMa. OO0mue nNpu3Haky KJIETOK: 3aMKHYyTasi Hapy»Has MeMOpaHa,
moutekyisl JIHK kak renerndeckuii anmapar, cuctemMa cuHTe3a Oernka.

Tumnsl kaeTOK: syKapuoTHUECKast U MpokaproTHueckas. OCOOEHHOCTH CTPOEHHUS MPOKAPHOTUYECKON
kinetku. Kierounas crtenka Oakrepuil. CTpoeHHe HYKapUOTHUECKOM KiIeTKH. OCHOBHBIE OTIMYMS
pacTUTENbHOMN, )KUBOTHOM 1 TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHas CTEHKA, TJIUKOKAUKC, WX (QYHKIHH.
[Tna3marnyeckass memOpana, e€ cBoiicTBa U pyHkumu. Lluronnazma u e€ opranouasl. OHOMEMOpaHHbIE
opraouasl kinetrku: OIIC, ammapatr I'onbmxu, au3ocomsl. [lonmyaBTOHOMHBIE OpPraHOUABI KIIETKU:
MUTOXOHAPHUH, TUIaCTHBL [IpoucxokaeHrne MUTOXOHApPHM M Iuiactua. Buael mmactua. HememOpanHble



OpPraHoOUbl KJIETKH: PUOOCOMBI, KIETOYHBIN LIEHTP, IEHTPUOJIU, PECHUUKH, KTYTUKUA. DYHKIUU OPraHOUIOB
KJIETKU. BKirtoueHus.

SAnpo — perynsaTopHbIi neHTp KieTku. CTpoeHue sijapa: saepHas 0007104Ka, KapuoTuia3Ma, XpOMaTuH,
SIIPBIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. lneiinen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M.
VYunkune, P. ®pankinun, K. M. bap.

Huarpammsbl: «PacnpeneneHne XMMHYECKUX 3JEMEHTOB B HEXKHUBOUW mpuponae», «PacmpeneneHue
XUMHUYECKUX DJIEMEHTOB B KHBOU MPUPOJIEN.

Tabmumer u cxemsl: «llepuogudeckas TaOnHIa XUMUYECKHX AJIEMEHTOBY», «CTpPOCHHE MOJICKYIIbI
BOJbI», «bmocuHTEe3 Oenka», «CtpoeHHMe MOJIeKynbl Oenka», «CtpoeHme ¢epMeHTay, «HykienHoBbIC
kuciotel. JIHK», «Crpoenue wmomnekynst AT®O», «CTpoeHue 3YKapuOTHUYECKOW KIETKW», «CTpoeHue
KUBOTHOM KJIETKH», «CTpOEHHME PACTHTENbHON KIETKH», «CTpOC€HHE TMPOKAPHUOTUUYECKON KIETKHY,
«CtpoeHue sjipa KIETKW», «YTIeBOAb, «JIunuap.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBaHHE ISl MPOBEACHUS HAOIIOIEHUN, U3MEpPEHUH,
AKCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENIBHBIX, )KUBOTHBIX U OaKTepUATbHBIX KIETOK.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

JlaGoparopHass pabora Ne 1. «M3ydyeHue KaTaJIUTUYECKOW aKTUBHOCTU (epMEHTOB (Ha mHpuMepe
aMUJIa3bl WM KaTaxas3bl)y.

Jlabopatopnast padota Ne 2. «M3ydeHue CTpOEHUS KJIETOK PACTCHHM, KMBOTHBIX M OaKkTEepUil MO
MHKPOCKOTIOM Ha TOTOBBIX MHKpOTIpEapaTax U UX OMHCAHHE.

Tema 4. /KuzHeaesiTeJIbHOCTh KIETKH.

OOmeHn BemiecTB, WM MeTabOMM3M. AcCUMUIAIUA (TJTACTHYECKUH OOMEH) W JAMCCHUMUIISIUS
(’HEepreTuyecKuii 0OMEH) — JIBE CTOPOHBI €IMHOTO Tpoliecca Merabosm3ma. Poiib 3aKOHOB COXpaHEHUS
BEIIECTB U SHEPTUU B IOHUMAaHUU MeTaboIu3Ma.

Tunbelr oOMeHa BemecTB: aBTOTpO(HBIN U rerepoTpodHbi. Poib ¢epMeHTOB B OOMEHE BEIIECTB U
MIPEBPAILICHUY SHEPTUU B KIIETKE.

®dotocunrte3. CBeroBas W TemMHOBas (a3l (porocwHTe3a. Peaknuu dortocuaTe3a. DhPpexkTHBHOCTH
(dboTocunTe3a. 3HaueHue (GOTOCHHTE3a IJIs JKM3HU Ha 3emuie. BiusHue ycrmoBuii cpeapl Ha (POTOCHHTE3 U
CHOCOObI TOBBIIICHHSI €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpYoIIe OakTeprun. 3HaYeHHe XeMOCUHTEe3a IS )KU3HH Ha 3emJle.

DHepreTuyeckuii 0OMeH B KiieTke. PaciierieHue BelecTs, BbIICIICHUE U aKKYMYJIUPOBAHUE SHEPTUN
B KJIETKe. DTarbl 3HepreTuyeckoro oomena. ['nukonus. bpoxkenue u ero Buasl. KucinoponHnoe okucieHue,
WK KieTouHoe apixanue. OxucnurenbHoe dpocopuinpoanue. IPpPeKTUBHOCTh SHEPreTUIECKOTO 0OMEHa.

Peakiun marpuunoro cunrte3a. I'enermdeckas wHbopmanus u JHK. Peamusanums renernueckoit
uHpopmanuu B kieTke. ['eHeTHueckuil koA U ero coicTBa. TpaHckpumuus — maTpuyHbiii cuHte3 PHK.
Tpancnsmus — OuocunTe3 Oenka. Dtanbl Tpanciasiuuu. KomupoBanue amuHOKHCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Heknetounsie ¢opmbl xu3au — Bupychl. Mctopusi otkpeitus BupycoB (/. WM. MBanoBckwuii).
Oco0eHHOCTH CTPOCHHUS U JKU3HEHHOTO LKA BUpYycoB. bakrepuodaru. bonesnn pacreHuil, )KMBOTHBIX U
4elioBeKa, BbI3bIBaeMble BUpycamu. Bupyc mmmynonedunurta yenoBeka (BUY) — Bo3Oyaurens CIIM/a.
OOpaTHast TpaHCKpHUMIIMS, peBepraza u uHTerpasa. lIlpodunaktuka pacmpoCTpaHEHUsS BUPYCHBIX
3a00JIeBaHUIA.

JdeMoHcTpanum:

[Hoptpersr: H. K. Konbuos, JI. . UBanosckuii, K. A. Tumupszes.

Tabnuie! u cxemsbl: «Tunel nuTaHusy, «Metadonuzmy», «MUTOXOHAPUNY), « IHEPTETUYECKUIT 0OMEn,
«Xnopomnacty, «Dortocunres», «Crpoenne [IHK», «Ctpoenue u ¢yHKUMOHUpOBaHHME TeHa», «CHHTE3
Oenka», «['eHetmueckuil kom», «Bupyce», «bakrepumodarn», «CTpoeHHE U KU3HEHHBIM ITMKI BUpYca
CIINda, 6akrepuodaray, «Permukanus JJHK».

Ob6opynoBanue: Moaenu-anmumkanuu «Yasoenue [IHK u tpanckpunmms», «buocuHTe3 Oemkan,
«CTpoeHue KieTku», Mojienb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.



KrneTounslii muki, win >XKU3HEHHBIA UK KieTku. MHTepda3a u muto3s. [Ipomecchl, nmporekammue B
uHTepdaze. Permmmkamms — peakuust marpuunoro cuute3a JJHK. Crtpoenne xpomocom. XpoMOCOMHBIH
Ha0Op — KapuOTHIL JIUTUIOMIHBINA M TalUIOMAHBIA XPOMOCOMHBIE HAOOpPBL. Xpomatuisl. LluTonornyeckue
OCHOBBI PA3MHOXEHUS U UHIUBUIYAJIbHOTO PA3BUTHS OPraHU3MOB.

Henenue knetku — muro3. Craguu murosa. IIpoueccsl, npoucxoasiye Ha pa3HbIX CTAAUSIX MUTO3a.
buonornueckuii CMbICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — alomnTo3.

@®opMBbl pa3MHOKEHUSI OPraHU3MOB: OECIOJI0€e U M0J0Boe. Buapl 06ecnoyioro pa3MHOKEHUS: JIEIEHNE
HAaJBOE, IOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BEr€TaTUBHOE PA3MHOXKEHHE.
HckyccTBeHHOE KIIOHUPOBAHUE OPraHU3MOB, €70 3HAUEHUE JJISl CEJIEKIIUH.

[TonoBoe pazMHOXKEHUE, €70 OTIINYHUSA OT OECIOIOTO.

Meiios. Cragun meiiosa. Ilpouecchl, mpoucxosiue Ha cTaausx meios3a. [loBeneHue XpoMocoMm B
Mmeno3se. KpoccnHrosep. bruosmornueckuii CMbICI M 3HaYEHUE MENH03a.

I'amerorenes — nporuecc 00pa3oBaHus MOJOBBIX KIETOK Y dKUBOTHBIX. [10J10BbIE Kene3bl: CEMEHHUKHU U
suaHuKd. OOpa3oBaHWE U pa3BUTHE TIOJOBBIX KJIETOK — TaMmeT (CIepMaTo30Wi, SMIIEKIEeTKa) —
criepMarorene3 M oBoreHe3. OCOOEHHOCTH CTPOEHUs SHMIEKIETOK M crepMaTro3ouaoB. OIIoJ0TBOPEHHUE.
[TapTenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHUOHANbHOE pa3BUTHE (dMOpUOreHe3). OTarbl
SMOpPHOHAIBHOTO Pa3BUTUS Yy TIO3BOHOYHBIX JKMBOTHBIX: JIpOOJI€HHME, TacTPYJSLMs, OpPraHOTeHE3.
[TocTamOpHoHanbHOE pa3BUTHE. THUIBI TOCTAIMOPHOHAIBHOTO PA3BUTHUS: MPSIMOE, HENPSAMOE (JMUMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOEHUE CEMEHH, CTaIUU Pa3BUTHSL.

JdemoncTpaumnu:

Tabmuip! 1 cxembl: «POpMBI PA3MHOKEHHSI OPTaHU3MOBY, «J/[BOMHOE OTUIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuii», «BereraTuBHOE pa3MHOXKEHUE pacTeHHi», «/leneHue kneTku Oakrepuii», « CTpOCHHUE MOIOBBIX
KIeTOK», «CTpoeHue XpoMocombl», «Kinerounei uuknmy, «Pemmukanus JHK», «Mwuto3», «Meios»,
«IIpssmoe m HempsiMoe pa3BuTue», «['ameToreHes y MIEKONMUTAIOIIHUX U 4YeJloBeKa», «OCHOBHBIE CTaauu
OHTOTEHE3a».

O6opynoBaHue: MUKPOCKOII, MEKpoTpemnapaThl «CriepMaTo30U/Ibl MICKOTTUTAIONIETOY, «SIHIeKieTka
MJIEKONIUTAIIEro», «KaprnoknHes B KJIeTKax KOpPEIIKa JIyKa», MarHUTHas MOJENb-anIuinkanus «/lenenue
kietkn», Mmoaenb JJHK, Monens meTadasHoi XpOMOCOMBI.

JlaGopaTopHble H IpaKTU4YecKue padoTbi:

JlaboparopHas pabora Ne 3. «Habmronenue Muto3a B KIETKaX KOHYMKA KOpPEIIKA JyKa Ha TOTOBBIX
MHKpOIIpernaparax.

Jlaboparopnas padota Ne 4. «M3ydyeHue cTpoeHus MOJIOBBIX KIETOK HAa TOTOBBIX MUKpOIMpenapaTax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuxku. Vctopus pa3BUTHS TeHETUKH. Poib IUTOJIOTHMM U 3MOPHOJIOTUU B
CTAaHOBJIGHUM TEHETHKU. BKiag poccHickuX H 3apyOekHBIX Y4YEHBIX B pa3BUTHE TEHETUKH. MeTogbl
TeHeTUKH  (TUOPHUIONOTMYECKUH,  IIMTOT€HETHYECKHUH,  MOJEKyIsIpHO-TeHeTuueckuii).  OCHOBHBbIE
T€HETUYECKUE MOHATUA. ['eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yEeMasl B CXeMaX CKpelMBaHUM.

3aKOHOMEPHOCTH Hacle[OBaHUS MPU3HAKOB, ycTaHoBleHHble [. Mengenem. MonorubpuaHoe
CKpelllMBaHHEe. 3aKOH eIMHO0-00pa3us THOpHA0B MepBOro mnokosieHus. I[IpaBuno goMuHUpOBaHUSA. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unuctotel raMet. [loHOE M HENOJIHOE JOMUHUPOBAHUE.

JluruOpuaHoe ckpelmuBaHHe. 3aKOH HE3aBUCHMMOTO HAacJlelOBaHUs MpHU3HAKOB. LluTorenernueckue
OCHOBBI IUTHOPUIHOTO CKpellMBaHusA. AHATU3UPYIOIee CKpellrBanue. Vcnonp30BaHue aHATU3UPYIOLIETO
CKpEIIMBAaHUS JUTsl ONIPEIEIICHUs TeHOTUTIA OCOOU.

CuenieHHOe HacnezoBaHue mpu3HakoB. Pa6ota T. Moprana no cremnjieHHOMY HacleI0BaHHIO T'€HOB.
Hapymienue cuenenns reHoB B pe3yiapTaTe KpOCCUHIOBEpa.

XpoMocoMHasi TeOpUs HACIEACTBEHHOCTH. | eHeTHuYecKrue KapThl.

I'enernka mnona. XpOMOCOMHOE OIpEAEICHHE TM0Ja. AYTOCOMBI M IOJOBBIE XPOMOCOMBI.
['omorametHsble U rereporaMeTHbie opranu3mMel. HacnenoBanue npu3HakoB, CHEIIEHHBIX € TTOJIOM.

N3menunBocTh. BuUIbl W3MEHUYMBOCTH: HEHACIEJACTBEHHAass M HacjieAcTBeHHas. Poib cpeasl B
HEHACJIEJICTBEHHOW M3MEHUYMBOCTH. XapaKTEPUCTUKAa MOIAU(PHUKAITMOHHON M3MEHYMBOCTU. BapuarmoHHBIH



psn ¥ BapuanuoHHas kpuBasi. Hopma peakiuu npusnaka. KoamduecTBeHHbIE M KaUECTBEHHBIE IPU3HAKU U HX
HopMa peakiuu. CBoiicTBa MOIU(DUKAIIMOHHOM N3MEHYNMBOCTH.

HacnencTBeHnHasi, WM TeHOTHIHYECKAsi, U3MEHUYMBOCTh. KOMOMHATHBHAS W3MEHYMBOCTh. Meiio3 u
MOJIOBOM  MpPOIECC — OCHOBAa KOMOMHATHBHOW W3MEHYMBOCTH. MyTallMOHHAs HM3MEHYHMBOCTb.
Knaccugukanus myranuii: reHHbIe, XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYMHBI MyTaluil. MyTareHHbIe
(baxTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACJIeACTBeHHOM n3MeHunBocty H. W. BaBunoga.

BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uenoseka. Kapuotun uyenoBexka. OCHOBHBIE METO/IbI TCHETHUKU YEJIOBEKA: I€HEATOTUUECKUM,
OJM3HELIOBBIM, IUTOTCHETHYECKUN, OMOXMMHUYECKHH, MOJCKYIsIpHO-TeHeTHueckuid. CoBpeMeHHOe
ompeieJICHue TeHOTHUIIA: TOJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTHIIMPOBAHKE, B TOM YHCIIE C MOMOIIBIO
[MI[P-anammu3a. HacnenctBeHHble 3a00JieBaHUS YeNIOBEKA: T'CHHBIC OOJIe3HH, OOJIC3HU C HACIICJCTBECHHOU
IIPEIPacIoIOKEHHOCThIO, XPOMOCOMHBIE 00se3HH. ComMaTHuecKue U reHeparuBHble MyTauuu. CTBOJIOBBIE
kieTk. [IpuHIMMIBI 3710pOBOrO 00pasza >KW3HU, JUATHOCTUKH, MPO(MUIAKTUKU M JICYCHUS TEHETHUUECKHUX
O0one3Hedl. MenUKO-TeHETUYECKOE  KOHCYJIbTHpPOBAaHUE. 3HAY€HHE  MEAMIMHCKOM TeHETUKH B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUHN YeJIOBEKa.

JdemoHncTpaumnu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodees-Pecosckuii, H.
U. BaBunos.

Tabmuipl 1 cxeMbl: «MOHOTMOpPUIHOE CKPEIIMBAHUE W €ro IIUTOr€HETHYEeCKass OCHOBa», «3aKOH
pacIleryIeHus] ¥ ero MUTOreHEeTHYeCKasi OCHOBaY, «3aKOH YHCTOTHI raMeTy, «JlurudpuaHoe cKpeluBaHuey,
«lluTomornyeckie OCHOBBI AWTHOPHIHOTO CKpeuIuBaHusmy, «Meio3y, «B3anmmoaeicTBue aielbHBIX
reHoB», «l eHeTHueckrue KapThl PaCTeHUM, KUBOTHBIX U yelloBeka», «['eHeThka mona», «3aKOHOMEPHOCTH
HacJeI0BaHUs, CIEIJIEHHOTO C TMoJoM», «KapuoTumpl yenoBeka W JKUBOTHBIX», «BUIbl M3MEHUHMBOCTHY,
«MoaudukanrionHas u3MeHYMBOCThY», «HacnemoBanue pesyc-dakropa», «l'eHeTuka Tpynm KpoBU»,
«MyTannoHHass U3MEHYUBOCTBY.

O6opynoBanue: MOJEJIN-aNIUINKaIU1 «MoHorubpuaHoe CKpELIUBaHUEY, «HenomHoe
JOMHHUpPOBaHHE», «urudpuanoe ckpemBanue», «llepekpéct XxpoMocoM», MUKPOCKOII U MUKpOTIpenapar
«Ipo3odunay (Hopma, MyTaruu GOPMBI KPBUIBEB U OKPACKH TeJa), repoapuii «I"opox MOCEBHOM».

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

JlaGopatopnass pabota Ne 5. «/3ydeHue pe3ylbTaTOB MOHOTHOPUAHOTO W JUTHOPHIHOTO
CKpEIMBAaHUS Y IPO30(UITBl HA TOTOBBIX MUKpOIpEnapaTaxy».

JlaGopaTopHas pabora Ne 6. «M3yyenne MOAM(PUKANMMOHHON HM3MEHUYMBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO PsJa U BapUALMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 myranuil y Apo30¢Guiibl Ha TOTOBBIX MUKPOIIpEnapaTaxy.

[IpakTueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M MpoIecc. 3apoKACHHE CeJIeKIMU U gjoMecTtukanus. Yuenue H. . Basuiiosa o
LEHTPaxX MPOUCXOXKACHUS U MHOro0Opaszusi KylIbTYpHBIX pacTeHHil. L[eHTpbl MPOMCXOXKACHUS TOMALTHUX
XKUBOTHBIX. COpT, MOpO/Ia, IITAMM.

CoBpemMeHHbIE METO/IbI CeNEeKIMH. MacCcoBbIi U MHIANBUAYAIbHBIN OTOOPHI B CENEKLUU PACTCHHH U
KUBOTHBIX. OIleHKa OHKCTepbepa. bBIM3KOPOJICTBEHHOE CKpellMBaHWEe — HWHOpuUAMHT. Ywucras ITUHUS.
CkpemuBanue 4YHMCThIX JuHHHA. [etepo3uc, wnu rubpuaHas cwia. HepoicTBeHHOE CKpellMBaHUE —
ayropuauar. OtaanéHHas ruOpuausanus W e€ ycrnexu. VICKYyCCTBEHHBIM MyTareHe3 U TOJIY4eHHe
MOJMIUIONJOB. JIOCTHXKEHUS CENEeKIIUU PACTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorust kak oTpaciab MPOU3BOACTBA. | €HHAs MH)KEHEpHsl. DTambl CO3/IaHUs PEKOMOMHAHTHOM
JJHK u Tpancrennbix opranusmoB. Kierounas uHxeHepus. Knetounsle KynbTypbl. MHKPOKIOHAIBHOE
pa3MHOKeHHe pacTeHuil. KiOHMpoBaHHE BBICOKOMPOAYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPraHu3MOB.
Dkonoruveckue u yTudeckue mpooneMsl. MO — reHeTndecku MOIUGUITUPOBAHHBIE OPraHU3MBI.

JlemoHCTpanuu:

[Hoptpetsr: H. Y. Basunos, U. B. Muuypun, I'. /1. Kapneuenko, M. @. lIBaHoB.

Tabmumer 1 cxembl: kapta «lleHTpBl MPOUCXOXKACHUS W MHOTO00pasus KyIbTYPHBIX pPaCTEHHII,
«[lopoapl AOMAIIHUX JKUBOTHBIX», «CopTa KyJabTYpHBIX pacTeHWit», «OTnanéHHas THOPUAU3AIINIY,



«PaboTer akagemmuka M. @. HBanosa», «llomummongusy, «OO0beKThl OHMOTEXHOJIOTHH», «KieTouHbIE
KYJIbTYpbI U KJIOHUpOBaHUE», «KOHCTpyrpoBaHueE U MEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJSOKH IJIOJI0OB U KOPHEIJIOJNOB JUKUX (OPM U KYIBTYPHBIX COPTOB PACTCHHIA,
repOapuii «CelbCKOX03SHCTBEHHBIC PACTCHUS.

JlabopaTopHble U NPaKTHYeCKUe padoThl:

Dkckypeusi «OCHOBHBIE METO/IbI M JOCTUXKEHUS CEJIEKIIMU PACTEHUM U )KUBOTHBIX (Ha CEJICKIIMOHHYIO
CTaHIMIO, TUIEMEHHYI0 (epMy, COPTOMUCHBITATEIbHBIM YJacTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTopuio
arpOyHHBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBosroMOHHAs OMOJIOTHS.

[IpennocelIki BO3HUKHOBEHMSI 3BOJIOLMOHHON TEOpUHU. OBOJIIOIMOHHAS TEOpUS U €€ MeCTO B
O6uosnorun. BiusHue 3BOIIONUOHHON TEOPUH HA pa3BUTHE OMOJIOTUU U IPYTHX HAYK.

CupnerenbctBa sBomonuu. [lageoHTosornyeckue: MOCIEIOBATENIbHOCTh MOSBICHUS BUAOB B
MaJIEOHTOJIOTUYECKON JIETONUCH, NepexoiHble (popmbl. buoreorpaduueckue: cxoAcTBO U paznuuue (ayH u
(b70p MaTepUKOB U OCTPOBOB.

OMOpPHOJIOrMYecKHe: CXOJICTBA U Pa3INyurs SMOPUOHOB pa3HbIX BUI0OB M03BOHOUHBIX. CpaBHUTENBHO -
aHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJOTHUYHbIE, PyIMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJIEKYISIpHO-
OMOXMMHYECKHE: CXOJCTBO MEXaHM3MOB HACJEJACTBEHHOCTH U OCHOBHBIX METa0OJIMYECKUX MyTeH y BCeX
OpraHU3MOB.

OpouroroHHas Teopus Y. Jlapeuna. [Ipeanocsliky BO3HUKHOBEHUS JapBUHU3MA. /[BHKyIHE CHIIBI
BOMIONIMKM  BUAOB 1o JlapBuHy (M30BITOYHOE pPAa3sMHOXKEHHE TIPU OTPAHUYEHHOCTH PECYpCOB,
HeompeaenéHHass H3MEHYUBOCTh, 00ph0a 3a CyIIECTBOBAHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus sBostonun (CTI) u €€ 0CHOBHBIC MOJIOKEHHUS.

MuxkposBostorus. [Tomysius Kkak equHuIa BUAA U 9BOJIOLUH.

JIBmxymue cuitbl ((hakTophl) IBOTIOIUN BUIOB B TIPUPOJIe. MyTaIlMOHHBIN MPOIECC 1 KOMOMHATHBHAS
M3MEHUYUBOCTb. [lomynsroHHbIe BOJIHBI U Apeiid reHoB. 301 1 MUrpanus.

EcrectBennsIit 0TOOp — HanpaBisomuid GakTop sBoonnn. GopMbI €CTECTBEHHOTO 0TOOPA.

[Ipucrmoco6aeHHOCT, OpraHU3MOB Kak pe3ynbTaT d3Bojtonud. Ilpumepsl mnpucnocobiaeHuit y
Opranu3MoB. ApoMOP(O3bl U UINO-aJANTALIUH.

Bun u Bunoo6pazosanue. Kpurepuu Buga. OcHoBHbIE (popMBI BHA000pa30oBaHUs: reorpauueckoe,
9KOJIOTMYECKOE.

Maxkpossostorusi. @opMbl 3BOTIONUH: (puieTHYecKas, TMBEpreHTHas, KOHBEPreHTHas, apasuiebHasl.
HeobpaTtumocTs 3BOJIOLUN.

[IpoucxoxxaeHne OT HecHeUMaIM3upOBaHHBIX mpeakoB. [Iporpeccupyromas —crenuaiu3anus.
AnantuBHas paguaius.

JdemMoHcTpanum:

[Toptpetsr: K. Jlunne#, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkenp, O.
Mrosnnep, A. H. CeBepuos.

Tabmuipel U cxeMbl: «Pa3BuUTHE OpraHWyYeckoro Mupa Ha 3emie», «3apoibllId MO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukc», «Dopmbel OoppObI 3a cyliecTBoBaHHe», «EcTecTBeHHBIH 0TOOPY,
«MHoroobpa3ue copToB pacteHui», «MHorooopasue mopoa KUBOTHEIX», «[lomymsaiuuy, «MyTtamnuoHHas
U3MEHUUBOCTBY, «Apomopdosbly, «anoamanranumy, «OOmas pereHepanus», «JIBuxyiue Cuibl
spomonuny, «Kapra-cxema wmapmpyra mnyremectBus Y. JlapBuna», «bopbba 3a cyiiecTBOBaHHEY,
«[Ipucnocobnennoct  opranusmoBy»,  «l'eorpaduueckoe  BupooOpazoBaHHe»,  «IKOJOTHUECKOE
BHUJI000pa30BaHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PAa3IUYHBIMH THUIIAMHU OKpPAacKH, HAO0Op IMIIOJOB U CEMSH,
koJutekiusi «IIpumMepsl 3alUTHBIX MPUCTOCOOTICHUN Yy KUBOTHBIX», MOAeNb «OCHOBHBIE HaIMpaBlICHUS
IBOJTIOIHIY, 00bEMHAS MOAETH «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckas kapra mupa, kowiekuus «DOpMBI COXPAHHOCTH HCKOMAEMBIX KUBOTHBIX H
pacTeHuii», Monenb anmiukanusa «llepekpect xpomocom», BIaxkHbIE Tpenaparhl «Pa3BuTHe HACEKOMOTOY,
«Pa3zBuTHE IATYIIKNY, MUKpoTpenapat «/Ipo3odunay (Hopma, myranuu GopMbl KPBIITEEB U OKPACKHU TeIa).



JlabopaTopHble H IPpaKTHYeCKHe PadoThI:

JIaGopatopnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(HOIOTUIECKOMY KPUTEPHUIO».

JlaboparopHass pabora Ne 2. «OnucaHue NPUCIIOCOOICHHOCTH OpraHm3Ma M €€ OTHOCUTEILHOTO
Xapakrepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHeE )KM3HU Ha 3emJie.

JloHayuHble IIpPEICTaBICHUS O 3apOXKACHUU >kU3HU. HayuHble rMmoTes3bl BO3HUKHOBEHMS KU3HU Ha
3emie: abuoreHes U maHcnepMusi. XUMUYECKast IBOJIIOLUS. AOGMOTEHHBIM CHHTE3 OPTaHNYECKUX BEIIECTB U3
HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE NOJATBEPKICHHE XUMHYECKOW H3Bojtouuu. HawanbHble 3Tamnsl
ounomnornuyeckoit sBomouuu. [mmoresa PHK-mupa. ®opmupoBanme MeMOpaHHBIX CTPYKTYp U
BO3HMKHOBEHHUE MPOTOKJIETKU. [lepBble KIETKH U uX 3Boonusa. DopMHpoBaHHE OCHOBHBIX T'PYII JKHUBBIX
OpraH13MOB.

PazButne xu3nu Ha 3emie mo spam u nepuonam. Karapxeit. Apxelckas U mpoTEpoO30MCKasi 3pHI.
[Taneo3oiickast »"pa u €€ TEpHOAb: KEMOPUNUCKUHN, OPIAOBUKCKUM, CUITYPUUCKHUM, JE€BOHCKHM,
KaMEHHOYT OJIBHBIN, IEPMCKHM.

Me3o30iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKHI, METOBOM.

Kaiino3oiickas spa u €€ nepuo/apl: MaJI€Or€eHOBbI, HEOT€HOBbBIN, aHTPOIIOT€HOBBIM.

XapakTepucTHKa KJIMMara U reoJorndeckux npoueccoB. OCHOBHbBIE ATAlbl IBOJIIOIIMH PACTUTEIBHOTO
U KUBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U XKUBOTHBIX. [losiBIeHME, paclBET W BbIMHpPAHUE TPYII
YKUBBIX OPTaHU3MOB.

Cucrema OpraHM4YecKOTO MHpa Kak OTpa)keHHe HBOIONUH. OCHOBHBIE CHUCTEMATHUYECKHUE TPYIIIIbI
OpraHU3MOB.

DBOJIOLMS YeNoBeKa. AHTpPOIOJIOTHS Kak Hayka. Pa3BUThe MpeACTaBICHUN O MPOUCXOXKIACHUU
yenoBeka. Meroapl u3ydeHHs aHTpomroreHe3a. CXoJCTBa M pa3iauuus 4YeloBeKa M IKUBOTHBIX.
CucremaTHueckoe MoJI0KEHUE YeIoBeKa.

JBuxymue cuibl (dakTopbl) aHTpomnoreHe3a. HacnmeacTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM
oT60p. OOIIEeCTBEHHBIN 00pa3 KU3HHU, H3TOTOBJICHUE OPYIUN TPY/Ia, MBIIIICHUE, PEYb.

OCHOBHBIE CTaJMHM W BETBHU HBOJIIOLMU YEJIOBEKA: aBCTpajJonuTeku, YenoBek ymenslil, YenoBek
npaMoxosamuii, YenoBek HeaHAepTaIbCkuil, YenoBek pasyMHbli. Haxonku McKomaeMbIX OCTaTKOB, BpeMs
CYIIIECTBOBaHUS, 00JaCTh PACIPOCTPAHEHHS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPY/IHI.

UYenoseueckue pacbl. OCHOBHBIE OOJIBIINE Pachl: EBPONICOUAHAS (€Bpa3uiicKas), HErpo-aBCTPAIOUIHAS
(’kBaTOpHUANbHASA), MOHTOJIOUAHAS (a3UATCKO-aMepHUKaHCKasi). UepTsl MPUCIOCOOICHHOCTH MpeICTaBUuTeNen
YeJI0BEYECKUX pac K YCIOBUAM CylecTBoBaHUs. EquHcTBO yenoBeueckux pac. Kputuka pacuszma.

JdemoncTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmumpr u cxembl: «Bo3HukHoBeHue CoyIHEUHOW cucCTeMbl», «Pa3BUTHE OpPraHM4eckoro MHpay,
«PactutenbHas kietka», «KuoTHas kierka», «lIpokapumoTnueckas kieTka», «CoBpeMeHHas cHucTeMa
OpraHMyYecKkoro Mmupa», «CpaBHEHHE AaHATOMHYECKUX YEpPT CTPOEHUS 4YelOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAJICOHTOJOTHYECKMX HAXOJOK TPEIKOB COBPEMEHHOTO YeJOBEKay,
«[peBueiimue moany», «/Ipesrue moaun», «llepBbie coBpeMeHHbIE TI0ANY», «HenoBeuecKue pach».

O6opynoBanue: mymspku «IIpoucxoxaeHue uenoBekay» (OHOCTBI aBCTPaJONMUTEKa, MUTEKAHTPOIA,
HeaHJepTaliblla, KPOMAaHbOHIIA), CICMKU WU W300paKeHHs] KaMEHHBIX OPYAMUN NMEpBOOBITHOTO YelOBEKa
(kamMHU-"OTIIIEpBI, pyOMIa, ckpebia), TeOXpOHOJOrHYecKas Tabnuia, KoJeKius «DopMbl COXpaHHOCTU
HCKOMAEMbIX )KMBOTHBIX U PACTEHUI.

JlabopaTopHbIe H IPaKTHYeCKHE PadoOThI:

[Ipaktueckas pabota Ne 1. «/3yyeHHe HCKOMAEMbIX OCTAaTKOB pAaCTEHUH M JKUBOTHBIX B
KOJUIEKLIHSIX.

DOKCKypcusi  «OBOJIIOIMSI  OpraHUYeckoro Mupa Ha 3emie» (B eCTECTBEHHO-HAYYHBIM WU
KpaeBeIuecKuil My3eil).

Tema 3. Oprann3msl M OKpY:Kal0IIas cpeaa.

OKoJorusl Kak Hayka. 3aJaud W paslenbl 3KOJOTMu. MeTonbl 3KOJIOTMYECKHX HCCIIEI0BaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YENIOBEKA.

Cpenbl 0OuTaHUs OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/IYIIIHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHAS.



Okonorudeckne ¢aktopbl. Kiaccupukanus skogorudecknx (HakTopoB: abMOTHUECKHE, OMOTHUYECKUE
Y aHTpOTIOTeHHbIe. J[elicTBHE IKOIOTHYecKUX (PaKTOPOB HA OPTaHU3MBI.

AbOunotnueckue (QakTOpbl: CBET, TeMIeparypa, BIaXHOCTh. Dotomepuoausm. [IpucnocobneHus
OpPraHU3MOB K JICHCTBUIO a0MOTHYECKUX (PaKTOPOB. broIoTHUeCKne PUTMBI.

buotnueckne dakropel. Buapl OHOTHYECKHMX B3aUMOJCHCTBUN: KOHKYPCHIIHS, XHUITHUYECTBO,
cumbuo3 u ero ¢opmel. llapasutusm, Koomepamus, MYTyaau3M, KOMMEHCAIW3M (KBapTHPAHCTBO,
HaxXJICOHMYECTBO). AMEHCATU3M, HEUTpanu3M. 3HAUYCHUE OWOTHYSCKUX  B3aUMOJCHCTBHM IS
CYIIIECTBOBAHUS OPraHU3MOB B IIPHPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKH NOmyisiiuud. OCHOBHBIE TMOKa3aTeId MOMYJSIIIUU: YUCICHHOCTb,
IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MPUPOCT, MUTpanus. JIMHAMUKA YUCICHHOCTU TOMYJISIUUA U €&
perymsius.

JdemoHcTpaumnu:

[Moptpetsl: A. I'ymGonpar, K. @. Pynbe, O. ['ekkens.

Tabmuubprt u cxembl: kKapta «lIpupomnsie 30HBI 3emin», «Cpeapl OOWUTAaHUS OPTaHU3MOBY,
«Dortonepuonuzmy, «llomymsamun», «3aKOHOMEPHOCTH pOCTa YUCICHHOCTH TMOMYIALNH WHEOY30pHH-
Typenbkny, «[lumespie nenmy.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

Jlabopatopnast pabota Ne 3. «Mopdonoruueckue 0OCOOEHHOCTH pAaCTEHUM W3 Pa3HBIX MECT
oOUTAHU.

JlabopaTtopnas pabota Ne 4. «BiausiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckast padota Ne 2. «[Toacuér mIoTHOCTH MOMYISAIUA pa3HBIX BUJOB PACTCHHIN.

Tema 4. CoolmiecTBa 1 3K0JI0IHYECKHE CHCTEMBI.

CoobmecTBo opranu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHIIOBAasi, ITPOCTPAHCTBEHHAs,
Tpoduueckas (nuiesast). Buapl-nomuHanTel. CBsi3u B OUOIIEHO3E.

DKOJIOTHYECKHE  CHUCTeMBbl  (9kocucTtembl). [lonstme 00 dKocucTeMe W OHOTreoIeHO3E.
OyHKIMOHANbHBIE KOMIIOHEHTBI JKOCHCTEMbI: MPOAYLEHThl, KOHCYMEHTBHI, peayueHTbl. Kpyrosopot
BEIIECTB U MOTOK SHEPrUH B 3kocucTeMme. Tpoduueckue (MuiieBbie) YpOBHU SKOCUCTEMBI. [1uieBrie nenu u
cetd. OCHOBHBIE TIOKa3aTeNId SKOCUCTEMBI: OMoMacca, MPOAYKLU. DKOJIOTUYECKUE MUPAMUIbL: TIPOIYKIIUH,
YUCJICHHOCTH, OnoMacchl. CBOMCTBA SKOCUCTEM: YCTOMUMBOCTD, CAaMOPETYJIsiius, pa3Butue. CyKieccus.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO MJIM IIMPOKOIUCTBEHHOTO
neca.

AHTpPOIIOTEHHBIE ~ JKOCHCTEMBI.  ATpOdKOCUCTeMBI.  YpOoskocucreMbl.  buonormyeckoe
X035IIICTBEHHOE 3HaYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycroWunBoctu dKkocucteM. CoxpaHeHue OHOJIOTHUYECKOTO
paszHooOpasus Ha 3emuie.

VYuenue B. U. Bepnanckoro o 6unocdepe. ['panuiibl, coctaB u cTpykTypa 6mochepsl. JKuBoe BemecTBo
u ero ¢yakuuu. OcobeHHOoCTH OUMOChEpPHl Kak I00aNbHOM SKOCHCTeMBI. JIMHAMHYECKOe paBHOBECHE U
oOpatHas cBs3b B Onocdepe.

KpyroBopoTbl BemecTB U OMOr€OXMMHUYECKHE IMKIBI 3JIEMEHTOB (Yriepoja, a3oTa). 30HAIbHOCTb
o6uochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBo B Ouochepe 3emmnu. AHTpomoreHHole H3MeHeHHs B Ouocdepe. [mobanbHbIE
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBanre TMpHpoAbl u  yenoBedecTBa. (CoxpaHeHHe OuopasHOOOpa3usi Kak OCHOBa
ycroiunBocTH Ouocdepbl. OCHOBa pPalMOHAIBLHOTO YIPaBICHHWs MPHPOJHBIMH pecypcaMu H  UX
ucrnoJib30Banue. J[oCTIKeHus: OMOIOTHH U OXpaHa MPUPOIbI.

JdeMoHcTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmumer u  cxembl: «[lumeBbie menu», «buoreHo3: coctaB U CTpykTypay, «lIpupoaHbie
coobmectBa», «llemn muraHus», «OKojorudeckas mupamuuay, «buocdepa u demoBek», «IKocucTeMa
LIIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHUCTeMa XBOWHOro Jjecay, «buoneHo3 Bog0EMa», «ATpPOLEHO3Y,
«IIpuMepHbIE aHTPOTIOT€HHbIE BO3JACUCTBUS HA MPUPOAY», «BakHelllne NCTOYHUKHU 3arpsi3HEHUS BO3yXa
U TPYHTOBBIX BOJ», «[louBa — BaxHeimas coctaBistomas Ouocheps», «DakTopsl Ierpaganuud MOYBY,
«[TapaukoBeiii 3pdexT», «DakTopsl PaAMOAKTUBHOTO 3arps3HeHust Ouocdepb», «OOImas CTpykTypa



ouocdeps», «Pacmpoctpanenue xu3Hu B Oumocdepe», «O30HOBBI 3kpaH Ouocheps», «Kpyrosopor
yraepoaa B 6uocdepe», «KpyroBopot a3oTa B IpHpOIC».

ObopynoBanue: Mojenb-anmukanus «Tunuuneie  OMOLEHO3bI», repOapuii  «PacTuTenbHbIC
coobuiectBa», Koyuiekiuu «buoneHo3», «BpenuTenun BaXHEHIINX CEIbCKOXO3SMCTBEHHBIX KYIBTYPY,
repbapu M KOJUIKIIMM PACTCHUH M KUBOTHBIX, MPUHAIISKAIINE K PA3HBIM HKOJIOTHYECKUM TPYIIIIaM
onHoro Bunaa, Kpacuas kuura Poccuiickoit ®@exepanuu, n300pakeHUsT OXpaHAEMBIX BHJIOB PACTCHUN H
KUBOTHBIX.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMEBI 11O BUOJIOI'MN HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUA

CornacHo ®I'OC COO, ycraHaBiauBaroTCsi TpeOOBAaHUS K pe3yiIbTaTaM OCBOEHHUS OO0Y4arOLIUMUCS
MPOrpaMM CpeIHEro oOIIero 00pa3oBaHUs: TMIHOCTHBIM, METAIIPEAMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX DPE3YyJIbTAaTOB OCBOEHHUS IpeameTa «bHoJIoTHs» BBIJEJIEHBI CIEAYIOIINE
COCTaBJISIOLIME: OCO3HAHUE OOYYAIOMIMMMCS POCCUHUCKON TpakJIaHCKOM HJAEHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAEIEHUIO, HAIUYUE MOTHUBALUU K OOY4eHHIO OMOJIOTrHH,
L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKJEHUH JMYHOCTHM HA OCHOBE KIIIOYEBBIX LIEHHOCTEH U
HUCTOPUYECKUX TpaJuLUN pa3BUTUS OMOJOTMYECKOTO 3HAHMS, TOTOBHOCTh M CIIOCOOHOCTH OOy4arolIuXxcs
PYKOBOJICTBOBATbCSI B CBOEH JI€ATEIbHOCTU LIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAMM, HMPUCYLIUMHU CHCTEME
OMOJIOTMYeCcKOro 00pa3oBaHMs, HAJMYME SKOJIOIMUYECKOTO MPAaBOCO3HAHMS, CIIOCOOHOCTHU CTaBUThH LENIU U
CTPOUTH KU3HEHHBIE MJIaHbI.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHMs NpeaMera «buonorus» AOCTUTaloTCs B €QUHCTBE y4EOHOWH M
BOCITUTATENIbHOM JIEATEIbBHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCHUHCKUMHU COLIMOKYJIBTYPHBIMH,
HCTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMU, IPUHSTHIMU B O0IIIECTBE MTPaBUJIaMU U HOPMaMHU
MOBEJCHNUS U CHOCOOCTBYIOT MpoOIlecCaM CaMOIO3HAHUS, CAMOBOCIHMTAHHSA W CAMOpPa3BUTHUS, Pa3BUTHUSA
BHYTPEHHEH MO3ULINUK JIMYHOCTH, MAaTPUOTU3MA, YBAKEHUS K 3aKOHY U MPaBOIMOPSJIKY, YEOBEKY TpyAa U
CTapuieMy IOKOJEHHUI0, B3aUMHOTO YBa)X€HHs, OEpEXHOr0 OTHOLIEHHS K KYJIbTYPHOMY HAacleUi0 U
TpaJuLMsIM MHOTOHALIMOHAILHOTO Hapoaa Poccuiickoit denepanuu, NpUpoJe U OKPYKAOLIEH cpeie.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS y4eOHOTo npeaMeTa «bronorusy T0KHBI OTpakaTh TOTOBHOCTD
U CIIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS C(OPMUPOBAHHON BHYTPEHHEH MO3MLIMENH JMYHOCTH,
CHUCTEMOM ILIEHHOCTHBIX OpPHUEHTALUH, TO3UTHBHBIX BHYTPEHHUX YOEKIECHUH, COOTBETCTBYIOLIMX
TPAJULMOHHBIM IIEHHOCTSM pPOCCHMCKOIO OOIECTBa, paCIIMPEHHE JKU3HEHHOTO OIblTa M OIbITa
JESATEIBHOCTH B INPOLECCE pealu3alyy OCHOBHBIX HAINPABICHWM BOCIMTATEIBHON NEATEIBHOCTH, B TOM
4HCJIE B YACTHU:

1) rpakIaHCKOro BOCIIMTAHUS:

C(OPMHPOBAHHOCTb IPAXKAAHCKOM MO3ULIMU 00yUarOIIerocs Kak akTUBHOTO U OTBETCTBEHHOI'O 4JI€HA
poccuiickoro o0IecTBa;

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 003aHHOCTEH, yBaK€HHE 3aKOHA U IIPABOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW NEATEIBHOCTH IPU CO3AaHUM y4eOHBIX MPOEKTOB, pELICHUU
yueOHBIX U 03HABATENbHbIX 33/]a4, BHIIOJHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAEATh COOCTBEHHYIO MO3UIMIO [0 OTHOLIEHUIO K SIBJICHUSAM COBPEMEHHOMN JKU3HU
H OOBICHATD €€;

YMEHHUE yYUTHIBaTh B CBOMX JACUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aUMOJICHCTBUS JIIOJEH C
pa3sHbBIMU YOEXKAEHUSAMH, KyJIbTYPHBIMHU LIEHHOCTSIMHU U COLMAIbHBIM IIOJI0KEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IPOLIECCE COBMECTHOIO BBIMOJHEHUS YUE€OHBIX, IO3HABATEIIBHBIX U
HCCIIEI0BATENIbCKUX 3a/1a4, YBaKUTEJIBHOTO OTHOIIEHUS! K MHEHHIO OIIIOHEHTOB MPHU 00CYKIECHNUU CIOPHBIX
BOIPOCOB OHUOJIOTUYECKOTO COJIePKaHMS;

TOTOBHOCTH K TYMaHUTapHOMN W BOJIOHTEPCKON JESTENBHOCTH;

2) NaTPpHOTHYECKOT0 BOCIIUTAHNSA:

C(OPMHUPOBAHHOCTh POCCUMCKON TI'paXJaHCKON HIEHTHMYHOCTH, MAaTPUOTH3MA, YBRKEHHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH mepel PoauHON, ropAaoctu 3a cBOM Kpaid, CBOXO PonuHy, CBOM fA3BIK U
KYJIBTYPY, IPOIJIOE U HACTOsIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIIEHUE K IIPUPOJHOMY HACIEAUIO U MMaMATHUKAM MPUPOJBI, JOCTKEHUAM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CMOCOOHOCTh OLIGHUBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJICHHE W pa3BUTHE OHOJIOTHH,
MOHUMaHUs 3HAYeHHs. OMOJOTMM B TO3HAHUHM 3aKOHOB IPHUPOJIBI, B >KM3HM YEJIOBEKA U COBPEMEHHOTO
00I111eCTBA;



uaeiHas yOexKIEHHOCTh, TOTOBHOCTh K CIIy)KCHHIO W 3ammre OTedecTBa, OTBETCTBEHHOCTh 3a €r0
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHIS;

CIIOCOOHOCTh OIICHHMBATh CHUTYallMI0 ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOUM POAMTEIISIM, CO3/IaHHIO0 CEMbH Ha OCHOBE OCO3HAHHOTO TIPUHSITHS
LIEHHOCTEN CEMEWHOM KU3HH B COOTBETCTBHUHU C TPAAULIMSIMU Hapo1oB Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIIECHUE K MHPY, BKIIFOUYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA,
cropTa, TpyzAa, OOIIECTBEHHBIX OTHOIICHMIA,

MMOHUMAHHUE SMOIMOHAIBHOTO BO3JACHCTBUS )KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHUIO B Pa3HBIX BHUJAX MCKYCCTBA, CTPEMJICHHE MPOSBISITH KadecTBa
TBOPUYECKOM JIMYHOCTH;

5) ¢usnueckoro BoCHUTAHUA, (POPMHPOBAHUS KYJILTYPbI 310POBbS H 3MOLMOHAJIBLHOIO
Os1aronosyqusi:

MMOHUMAaHHE W peau3alus 3JJ0pOBOTO U 0€30macHOro 00pa3a )KU3HU (3I0POBOE MUTAHKUE, COOITIOICHHE
TUTUECHUYECKUX TPABUJI U HOPM, COAIAaHCUPOBAHHBIN PEXHUM 3aHATHI W OTABIXa, PEeryispHas (uzudecKas
AKTUBHOCTH), OEPEIKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3UIECKOMY U
TICUXUYECKOMY 37I0POBBIO;

MMOHMMAaHHWE IIEHHOCTH TPABWJI HHAWBUAYATHHOTO W KOJUJIEKTMBHOTO OE€30MacHOTO TOBEJECHUS B
CUTYaIHX, YTPOKAIOITUX 370POBBIO M KU3HU JIIOJICH;

OCO3HAHHE TOCJEACTBUNA U HEMPHUATHS BPEIHBIX MPHUBBIUEK (YHOTpEOJIECHUS alIKOrojsi, HApKOTHKOB,
KypeHHs1);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepcTBa, TPYAOIIO0HE;

TOTOBHOCTb K aKTUBHOW JIEATEJBHOCTH TEXHOJOTMYECKON U COIMAJbHOM HampaBiIeHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO 1E€ATEIbHOCTD;

MHTEpEC K pa3inyHbIM chepam mpodhecCHOHaIbHONU NESTENbHOCTH, YMEHHE COBEPIATh OCO3HAHHBIN
BbIOOp Oynymieit npodeccuu u peann30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TUIaHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3KOJIOTHYeCKOr0 BOCIIMTAHUA:

HKOJIOTMYECKHU 11eJIeCO00pa3HOEe OTHOIIEHUE K MPUPOJIe KaK MCTOYHMKY KM3HU Ha 3emJiie, OCHOBE €€
CYIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS IKOJOTUYECKOW KYIbTYpbI: MPUOOPETEHHUE OMbITA MJIAHHUPOBAHUS MOCTYIKOB U
OIICHKH MX BO3MO>KHBIX TIOCIEACTBUI JUI OKPY)KAIOIIEH Cpe/ibl;

OCO3HaHHKE TTI00aIHHOTO XapaKTepa dKOJOTHYECKHX MPOo0iIeM U MyTeil UX peuieHus;

CIOCOOHOCTh HCIIOJIB30BaTh MpUOOpeTaeMble MpHU H3y4YEeHUU OHOJIOTUW 3HAHHMS U YMEHUS TNpU
pelieHuu mpobieM, CBA3aHHBIX C PAllMOHAIBHBIM MIPUPOIOIOIB30BaHUEM (COOMIOICHNE TPABUIT MTOBEICHUS
B MPUPOJE, HAIMPABICHHBIX Ha COXpPAaHEHHE PAaBHOBECHS B OSKOCHUCTEMAaX, OXPaHY BHUIOB, JKOCUCTEM,
o6uocdepsl);

AKTUBHOE HENpUSITHE [EHUCTBHI, NPUHOCAIIMX BpEJ OKpYXKarolled MNPUPOJHON cpelne, yMEHHUE
MPOTHO3UPOBATh HEONAroNmpHUATHBIE DSKOJOTHYECKUE TOCIEACTBUS MPEANPUHAMAEMbIX NEHCTBUN U
MpeIoTBPAIATh HX;

HaJU4Yle Pa3BUTOrO KOJOTMYECKOTO MBIIUICHHUS, 3KOJOTHUECKOW KYJIbTYpbI, OMbITa AESITEIbHOCTU
9KOJIOTUYECKOW HAIpaBJIE€HHOCTH, YMEHHS PYKOBOACTBOBATHCS UMHU B MO3HABATEIIBHOM, KOMMYHUKATUBHOU
U COIMAIbHOW MpaKTUKE, TOTOBHOCTU K YYaCTUI0 B TNPAKTUYECKOM JEATEIbHOCTU HKOJIOTHYECKOM
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NMO3HAHUS:



c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
00I11eCTBEHHOH NPAaKTUKH, OCHOBAHHOTO HA TMAJIOTE KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa
B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YMUTATEIBCKOW KYJIBTYpPHl KaK CPEACTBA B3aHMMOACUCTBHUS MEXIY
JIOABMU U TIO3HAHUS MUDA;

MOHUMAaHHe crenn(puKy OMOJOTHH KaK HAayKH, 0CO3HaHMA €€ poyid B (JOPMUPOBAHUU PAIIMOHATIEHOTO
HAyYHOTO MBIIUICHHS], CO3AaHUH IEJIOCTHOTO TPEACTaBICHUS 00 OKpYXArolleM MHUpE KaKk O EIMHCTBE
NPUPOJIBI, YEJOBEKa M OOIIECTBAa, B TO3HAHWM IPHPOJIHBIX 3aKOHOMEPHOCTEH W pEUIeHHH MpoodieM
COXpaHEHHUS IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTUM Ui COBPEMEHHON LUBWIIM3ALUU: OOECIIEYCHUST HOBOTO
YPOBHS Pa3BUTHSA MEIHUIMHBI, CO3AaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX peIlaTh PeCypCHbIE
npoOsieMbl pa3BUTHS YEIOBEYECTBA, MOWCKA IyTE€H BBIXOAA M3 TJIOOAIBHBIX HKOJIOTHYECKUX MPOOIEeM H
o0ecrieyeHns mepexo/ia K yCTOMYMBOMY Pa3BHTHIO, PAIMOHATIBHOMY MCIOJIB30BAHUIO MIPHPOTHBIX PECYPCOB
1 (GOPMHUPOBAHUIO HOBBIX CTaHIAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B IOJYYCHUU OMOJOTMYECKHX 3HAHWH B IEJSX MOBBIIICHUS OOIICH KYIbTYPHI,
€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOM YacTH (H)yHKIIMOHAIBFHON IPaMOTHOCTH OOYUJarOIIMXCS,
dhopmMupyeMoit pu U3y4eHUU OMOJIOTHH;

MMOHMMaHHUE CYITHOCTH METOJIOB IMO3HAHMS, MCIOJNB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH
WCTIONh30BATh TMOJlydaeMble 3HAHHS IS aHau3a W OOBSCHEHHS SIBICHHHA OKPYKAIOIMETO0 MHpa H
MIPOUCXOIIINX B HEM U3MEHEHHI, yMEHHE JIeNIaTh 000CHOBAHHBIC 3aKITIOYCHHUST HA OCHOBE HAYYHBIX (DaKTOB
Y UMEFOIINXCS TAaHHBIX C TENTBI0 TIOJTYYIEHHUS JOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTh CaMOCTOSITETIFHO HCIIOJIB30BaTh OMOJIOTHUECKHE 3HAHWS JUIS pEHICHUs mpolieM B
peabHBIX KU3HEHHBIX CHUTYaIlUsX;

OCO3HAHHME I[EHHOCTH HAyYHOW JIEATENIbHOCTH, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACATEIbHOCTh MHIMBUYAIbHO U B TPYIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHMIO W CaMOOOpA3OBAHHIO, K AKTUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

MetanpeaMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro npeamMera «bHoaorusy BKIIOYaloT: 3HAUUMBbIE JUIS
(dbopMHUpOBaHUSI MHPOBO33PEHHSI OOYYAIOIIMXCS MEXIUCIUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHayuHbIe
MOHATHS, OTpPaXKalOUIMe LEJOCTHOCTh HAyYHOM KapTHUHBI MUpa U CHEHU(PHUKY METOJO0B MO3HAHMS,
HCIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHUsl, SBJICHHUE, MIPOLIECC, CUCTEMA, HaYUHbIN (akT,
NPUHIINI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHus, HCCIeJA0BaHUe, HAONI0JeHue, HW3MEpeHue,
SKCIEPUMEHT W JPYrux), YHHBEpcajbHble y4yeOHble AeWCTBUA (TO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIE,
perynatuBHble), oOecneunBawmue (opmupoBaHue (GYHKIMOHAIBHOW TIPaMOTHOCTH U COLMAIBHOM
KOMITIETEHIINH oOyuaromuxcs, CIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOCHHBIE
MEXJIUCLUUITMHAPHBIE, MHPOBO33PCHUECKWE 3HAHMS W  yHUBEpPCAJIbHbIE y4eOHbIE JEHCTBUS B
M03HABATEIHHON U COIUAIBHOMN MPaKTUKE.

MetanpeaMeTHble pe3ylbTaThl OCBOCHHSA MPOTPaMMbl CPEIHETr0 OOIIero o0pa30BaHUS JIOJKHBI
OTpaxarb:

OBiajeHHe YHHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE /1T CTBHSI:

CaMOCTOSITENILHO (POPMYITHPOBAThH U aKTYAIU3UPOBATH IPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIOJIb30BaTh MPH OCBOGHUU 3HAHMN TMPHUEMBI JIOTHYECKOTO MBIIIJICHUs] (aHanu3a, CHUHTE3a,
CpaBHEHHUs, KiacCHU(pHUKAIMU, 000OIIECHNs), PACKPHIBATh CMBICT OHMOJIOTUYECKUX MOHATHI (BBIACIATH HX
XapaKTepHbIe TPU3HAKH, YCTAHABIMBATD CBSI3U C IPYTUMHU MOHATUSIMH);

ONpeNeNsATh LENU JEATeNbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX JOCTHKEHMS, COOTHOCUTH
pe3ynbTaThl IEATEIbHOCTH C TIOCTABJICHHBIMU LESIMU;

MCIO0JIb30BaTh OMOJOTUYECKHE MOHITHS ISl 00ObSICHEHUs (DAKTOB U SBJICHUI KUBOU MTPUPOIBI;

CTPOUTH JIOTUYECKHE pacCykaeHus (MHAYKTUBHBIE, JENyKTUBHBIC, [0 AaHAJIOTHUH), BBISBIATH
3aKOHOMEPHOCTH U IMPOTUBOPEUUS B PACCMAaTPUBAEMBIX SIBIICHUSX, (DOPMYIHPOBATH BHIBOBI U 3aKIIOUCHHUS,



MIPUMEHSTh CXeMHO-MOJETIbHBIE CPEACTBA ISl IPEICTABICHUS CYIIECTBEHHBIX CBA3EH U OTHOLICHUN B
M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaxX, a TaKKe MPOTHBOPEUUH PA3HOTO POJA, BBISBICHHBIX B PA3TUYHBIX
MH(POPMAIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIaH peIIEHUS MPOOJIEeMbl C Y4YETOM aHAM3a HMEIOIIUXCS MaTepUAIbHBIX H
HEMAaTepPHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESATEIBHOCTb, OIICHUBATh COOTBETCTBHUE DPE3YJIbTATOB LEJSAM, OLICEHUBAThH
PUCKH TTOCIIEICTBUH IEATEILHOCTH;

KOOPAMHUPOBATH U BBITIOJHATH Pa0dOTy B YCIOBHSX PEAbHOTO, BUPTYAIBHOTO U KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS,

pa3BUBaTh KPEATHBHOE MBIIUICHUE NP PEIICHUH )KMU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIE0BATENbCKHE IeHCTBHSI:

BJIQJIETh HABBIKAMHU Y4EOHO-HMCCIIEIOBATEIBCKON U MPOEKTHON JESITeIbHOCTH, HABBIKAMH Pa3peIeHUs
po0JieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIHbHOMY MOWCKY METOJIOB PEIICHHS MPAKTHYECKIX
3a7a4, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS;

WCTIOJIb30BATh PA3JIMYHBIC BUJBI JICATEIHOCTH MO MOJYYSHHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAINH,
npeoOpa3oBaHNI0O W TMPUMEHEHHWIO B YYEOHBIX CHUTYyallMsX, B TOM YHCIIE TpPU CO3/JaHUM YYECOHBIX H
COIIMAIBHBIX MPOEKTOB;

(dbopMUpPOBATH HAYYHBIH THUI MBIIUICHHS, BIIIETh HAYYHOH TEPMUHOJIOTHEH, KITFOUEBBIMU TTOHITHUSIMHI
Y METOJIaMH;

CTaBUTh M (POPMYTHPOBATH COOCTBEHHBIE 337addl B 00pa30BaTEIbHON IEATEIBHOCTH M KHU3HEHHBIX
CUTYalHUsX;

BBISBIIAT TPUYMHHO-CIICJCTBEHHBIC CBS3W M aKTyaIM3MPOBATh 3a7ady, BBIABUTATh THIOTE3y e
peleHus, HaXOJWUTh AapTyMEHTH IS JIOKa3aTeNbCTBA CBOMX YTBEPXKICHHWH, 3aJaBaTh NapaMeTphl U
KPUTEPHUH PEIICHHS;

aHAJM3UPOBaTh IOJYYEHHbIE B XOJE DELICHMs 3a7aud pe3yibTaTbl, KPUTUYECKH OLICHMBATh MX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHOOPETEHHBIN OTIBIT;

OCYLIECTBIIATh ILEJICHANpPABIECHHBIH IOMCK IIepeHOca CpPeACTB M CIIOCOOOB  JEeHWCTBUSA B
poheCcCHOHANBHYIO CPEY;

YMETb EPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M PAKTUYECKYIO O0IACTH KU3HEAEATEIHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00IacTel;

BBIIBUI'aTh HOBBIE MJIEH, NpeaiaraTb OPUTMHAIbHBIE NOJAXOJbl M PELICHUs, CTaBUTh HPOOIEMBbI U
3aJjauy, JIOIyCKAIOI1e aIbTepHATUBHbIE PELLICHMSI.

3) pabora ¢ ungopmanmei:

OpUEHTUPOBATHCSI B PA3IMYHBIX HMCTOYHMKAX HMH(pOpMAIMU (TeKcTe y4eOHOro mocoOHs, HaydyHO-
HOIMYJIIPHOM JIUTepaType, OMOJIOTMYECKUX CIIOBApsiX M CIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3axX IAaHHBIX, B
WnTepHere), aHanuM3upoBaTh HHGOPMALMIO PA3IUYHBIX BHJIOB U (OPM NpeACTaBICHUS, KPUTUUYECKH
OLIEHUBATh €€ T0CTOBEPHOCTh M HEMIPOTUBOPEUNBOCTb;

(bopMynUpOBaTh 3alpOChl U NPUMEHATh Pa3IMuHble METOJbI MPU NOUCKE U 0TOOpe OMOIOrHYecKon
uH(popMalny, HeOOXOJUMOM JUIs BBINOJIHEHUS yUeOHBIX 33/1a4;

npuoOpeTraTh  ONBIT  HCHOJB30BAHUSA  HMHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (HOpMY MpencTaBleHUs] OMoIorHyYeckol HH(OpMaIu
(cxemsl, rpaduky, IUarpaMMBbl, TaOJIHUIBI, PUCYHKH U JPYroe);

UCIOJb30BaTh HAYYHBIM SI3bIK B KauecTBE CpeACTBa Hpu pabore ¢ Omosiorudeckoil nHbopmaruei:
IPUMEHATh XUMUYECKUe, (PU3NYEeCKHe U MaTeMaTH4yeCKue 3HAaKM M CHUMBOJIBI, (OpMyIibl, abOpeBHarypy,
HOMEHKJIaTypy, UCIOJIb30BATh U MPE0OPa30BbIBATh 3HAKOBO-CHUMBOJIMYECKHE CPE/ICTBA HATJISTHOCTH;

BJIaJIeTh HABbIKAMM pACHO3HABAHUS M 3aIIUTHl MHQOPMALMH, MHPOPMALMOHHOW 0€30MacHOCTH
JMYHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

1) o6menne:

OCYIIECTBISATh KOMMYHHKALIMM BO BceX c(epax >KM3HM, aKTUBHO Yy4acTBOBaTh B JUAJOre WIU
JMCKYCCUM TI0 CYIIECTBY OOCyXIaeMoi Tembl (yMEHHE 3a/aBaTh BOIPOCHI, BBICKA3BIBATh CYXKICHUS



OTHOCHTEIJIGHO BBINOJIHEHUS MPEUIaraéMoi 3afayd, yYUTHIBATh WHTEPECHl M COTJIACOBAHHOCTH IO3UIIHHA
JPYruX y4aCTHUKOB JUAJIOTA WIN AUCKYCCUN);

pacrio3HaBaTh HeBepOalbHbIE CpEACTBA OOIIEHUS, MOHUMATh 3HAYCHHE COLMAIBHBIX 3HAKOB,
MPENOCHIIOK BOBHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, YMETh CMSTYaTh KOH(QIMKTHI U BECTH MIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMU Croco0aMu OOIIEHUS M B3aUMOJICHCTBHS, MOHMMATh HAMEPEHUS IPYTuX
JIO/IeH, TPOSIBJIATH YBAXHUTEIHHOE OTHOILICHHE K COOECEIHUKY M B KOPPEKTHOH (opme (GpopMyaupoBaTh
CBOM BO3PAKCHHUS;

Pa3BEPHYTO | JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

MOHMMAaTh M HCIOJBb30BAaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUAYAIbHONH PaOOTHI MPH PEUICHUN
OnoIOTUYECKON  TpoOIeMbl, OOOCHOBBIBATH  HEOOXOJWMOCTh  NPUMEHEHHs  TPYIIOBBIX  (popm
B3aUMO/ICHCTBUS NPU peLICHUH yueOHOM 3a/1auu;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JEHCTBUHN € yUETOM OOIIMX MHTEPECOB U BO3ZMOXKHOCTEH
Ka)/IOTO YIeHA KOJUIEKTHBA,;

MPUHAMATh IEIM COBMECTHOW JIEATENILHOCTH, OPTaHU30BBIBATh U KOOPAMHHUPOBATH NIEHCTBUS MO €€
TOCTHKEHHUIO: COCTABIIATH TUIAH JEHCTBHIA, pacTpeNieNiaTh PO C y4ETOM MHEHHUH y4aCTHUKOB, 00CYKIATh
pe3yabTaThl COBMECTHOU PabOTHI,

OIICHMBATh KAayeCTBO CBOEro BKJaJa M KAXKAOTO YYAaCTHHKA KOMAaHAbI B OOLIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUIM;

MpeJyIarath HOBBIC TPOEKTHI, OLIEHUBATH HJICH C MO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, MTPAKTHYECKON
3HaYNMOCTH;

OCYIIIECTBIISITH TMO3UTHBHOE CTPATErMYecKOe TIOBEJICHHE B PpA3IMYHBIX CHUTYalHAX, MPOSBISTH
TBOPYECTBO M BOOOPAKEHHE, OBITh HHUITHATHBHBIM.

OgJiaieHne YHUBEPCAJIbHBIMU PeryJsITHBHBIMH el CTBHAMU:

1) camoopraHu3zanus:

UCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS Ul BBIABICHMS NPOOJEM M UX PELIEHUS B KU3HEHHBIX U
Y4eOHBIX CHUTYaIHsIX;

BBIOMPATh Ha OCHOBE OMOJIOTHYECKUX 3HAHWH II€JIEBbIE U CMBICIOBbIE YCTAHOBKH B CBOUX JEHCTBHSX
U TIOCTYIKaX IO OTHOILEHUIO K JKUBOW IPUPOJIE, CBOEMY 3[J0POBBIO U 3[J0POBBIO OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYLIECTBIIATh [TO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3a7]aull B 00pPa30BaATEIILHON JESITEIbHOCTH U JKU3HEHHBIX CUTYALIUAX;

CaMOCTOSTEJIBHO COCTaBJATh IIJIaH peLIeHHs] MpoOjieMbl € y4ETOM HMMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH M IIPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclupATh paMKU y4eOHOTO IIpeJMeTa Ha OCHOBE JIMYHBIX MPEANIOYTECHUH;

Jies1aTh OCO3HAaHHBIN BBIOOD, apIryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO M MPOSBICHUIO IUPOKOW 3pYIUIMU B Pa3HbIX OOJIACTSIX 3HAHMH,
IIOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeNIbHBIN U KyJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBUE
pe3yabTaTOB LETAM;

BJIaJIeTh HAaBBIKAMM I103HABAaTEJIbHON peQuIeKCMH Kak OCO3HAHMS COBEpIIAEMBIX JEUCTBUH H
MBICIUTEIBHBIX MPOLIECCOB, UX PE3yAbTaTOB M OCHOBaHMM, MCIIOJIb30BaTh NPUEMBI pedIeKCUN AT OLCHKH
CHUTYalllH, BBIOOpa BEPHOTO pEILICHHS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHHIO;

IIPUHUMATh MOTUBBI U apT'YMEHTHI JPYTUX IPU aHAU3€ Pe3yJabTaTOB JICATEIbHOCTH;

3) npunsiTHEe cedsl M APYIUX:

MPUHUMAThH ce0s, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX IPU aHAIU3€ PE3yJIbTaTOB JEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh OHUMATh MUP C TIO3ULIUH JPYroro YeloBeKa.



HNPEAMETHBIE PE3YJIBTATBI

[Ipenmertnsie pe3ynbraThl ocBoeHHs mporpammbl COO mo Ouonoruu Ha 6a30BOM ypOBHE BKIIFOYAOT
cneunpuyeckue s yueOHoro npeamera «buonorus» HayuyHble 3HAHHS, YMEHHUS M CIIOCOOBI IEHCTBUN TIO
OCBOCHMIO, MHTEPIPETALMU U TNPeoOpa3oBaHUIO 3HAHWUH, BUIBI JEATEIBHOCTH MO TOJIYYEHHIO HOBOTO
3HaHUS M NPUMEHEHUIO 3HAHMW B PA3JIMYHBIX yYEOHBIX CHUTYyallUsX, a TaKKe B PEATbHBIX >KU3HEHHBIX
CUTYyalUsiX, CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme npeaMeTHblE pe3yiabTaThl MPEACTaBICHBI 10 roJlaM
oOy4eHUsI.

[IpenmeTrHble pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 10 knacce nOTKHBI
OTpaxarb:

c(OPMHUPOBAHHOCTH 3HAHUI O MECTE€ M POJM OMOJIOTHUH B CHCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B ()OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOUM KapTUHBI MUPA U HAyYHOTO MUPOBO33pEHUS, O
BKJIQJIE POCCHUUCKUX U 3apyOEKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OWUOJOTUH, (YHKIIMOHAIHHOMN
IPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHUs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJEpKaHUE OMOJIOTMYECKUX TEPMUHOB U MOHSTUMN: KU3Hb, KJIETKA, OPraHu3M,
MeTaboau3M (0OMEH BELIEeCTB M MpEeBpallleHue DSHEPruM), romeocTas (camMoperyssius), ypOBHEBas
OpraHM3alys >KUBBIX CHCTEM, CaMOBOCIpOM3Be/eHUE (PEMpOayKIKs), HACIEICTBEHHOCTh, N3MEHYUBOCTb,
POCT U pa3BUTHE;

yMEHHE Hu3Jaratb OWOJIOTHUYECKHE Teopuu (KJIETOYHas, XpOMOCOMHAs, MYTAallUOHHAs, LEHTpaJbHAas
JorMa MoJekynsipHoi Ouosorun), 3akoHsl (I. Menpens, T. Moprana, H. 1. BaBunoBa) u yuenus (o
LIEHTPax MHOroo0pa3us U MPOUCXOXKICHUsS KyIbTypHbIX pacteHuil H. V. BaBuiosa), onpenensts rpaHUIIbl
WX IPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

yMEHHE BJaJleTh METOJaMU HAyyHOro TNO3HaHWA B OHOJIOTHMHU: HAOMIOJIEHHE U OINHCAaHUE KUBBIX
CHCTEM, IIPOLIECCOB U SBJICHMM, OPraHM3alMs U MPOBEACHNE OUOJIOrHUECKOT0 3KCIIEPUMEHTA, BBIABHKEHNE
TUIIOTE3bl, BBIABICHUE 3aBUCHUMOCTH MEXJy HCCIEAYEMbIMH BEIMYMHAMH, OOBSCHEHUE IOJIy4YEHHbIX
pe3yabTaTOB, HUCIOJB30BAHHBIX HAYYHBIX HOHATUH, TEOPUH M 3aKOHOB, YMEHHE [ellaThb BBIBOJbI Ha
OCHOBAHMU TOJTY4YEHHBIX PE3YIbTATOB;

YMEHUE BBIACIATh CYLIECTBEHHbIE IPU3HAKM BHUPYCOB, KIETOK MPOKAPUOT M  DYKApHUOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHa BEIIECTB U
IIPEBpAILEHUS SHEPTHH B KJIETKE, (POTOCUHTE3A, IUNIACTUYECKOIO U SHEPreTUYECKOro 0OMEHa, XeMOCHHTE3a,
MUTO33a, Mei03a, OIIOIOTBOPEHUS, Pa3MHOKEHU S, UHUBHUyalbHOTO Pa3BUTHUS OpraHu3Ma (OHTOIeHe3);

YMEHUE PUMEHSTh [10Jy4eHHbIE 3HaHUS 17151 00bACHEHHS OMOJIOTMUYECKHUX MPOLIECCOB U SBJICH UM, 15
IPUHATUS MPAKTUYECKUX PELICHUH B MOBCEJHEBHOM KHM3HM C LIEJIbI0 oOecredeHus: 0e301MacHOCTH CBOEro
3JI0pOBbSI U 30POBbSI OKPYKAIOUIMX JIOAEH, COOMIOAEHUS HOPM I'PaMOTHOIO TOBEAEHUS B OKpYy’Karollen
IPUPOJHOM Cpezie, NOHMMaHHEe HEOOXOIMMOCTH MCIIOJIb30BAaHMS JIOCTH)KEHUI COBPEMEHHOH OHOJIorHH U
OMOTEXHOJIOTMH AJIS PallMOHAIIBHOTO IPUPOIONOIb30BAHNUS;

yYMEHHE pellaTh 3JIeMEHTapHble IN€HEeTUYECKHE 3aJaud Ha MOHO- W JUTMOpPUIHOE CKpEIIMBaHUE,
CLICTIJICHHOE HAcClleZIOBaHUE, COCTABIIATh CXEMbl MOHOTMOPHUIHOTO CKpEIMBAHUS Ul NpeACKa3aHus
HaclleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATh J1a0OpaTOpHbIE M NpaKkTH4ecKkue paboThl, coOnronaTh MpaBuia Mpu pabore ¢
y4eOHBIM U JJa00OpaTOPHBIM 000PYIOBaHUEM;

YMEHHUE KPUTHUYECKH OLICHMBATh M MHTEPIPETUPOBATh MH(OPMAIMIO OHOJIOTHYECKOTO COJEpKaHMs,
BKJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUSA W3 PA3JIMYHBIX MCTOUYHUKOB (CpEICTBa MaccoBOM MH(popmanuwy,
HAy4YHO-TIONYJISIpHBbIE MaTepUalbl), STHUYECKHE AacleKThl COBPEMEHHBIX HCCIEA0BaHUi B OuosOrUy,
MeULHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 0000Ias OHOIOTUYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, FPAMOTHO MCIOJIb30BaTh MOHATUHHBIN anmnapat OMOJIOTHH.

[IpenmetHble pe3yabTaThl OCBOEHUS ydeOHoro mnpenmera «buonorusty 6 11 Knacce TOJKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MECTE€ M POJU OUOJOTHUH B CHCTEME HAyYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B (pOpMHUPOBAaHUHN COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUpPA U HAYYHOTO MUPOBO33PEHHUS, O
BKJIQJIE POCCUHCKUX M 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTUE OHOJOTMM, (PYHKIIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKA /ISl pELIEHUSI )KU3HEHHBIX 3a/1a4;



YMEHHE PACKPBIBATH COJICPIKAHUE OMOIOTHUSCKUX TEPMUHOB U TTOHSITHIA: BUJI, TOMYJISAIINS, TeHODOH],
IBOJIFOIIMS, JABIDKYIIUE CUIBI ((PAaKTOPBI) IBOIOIMH, TPUCIIOCOOICHHOCTh OPraHU3MOB, BHI000pa3oBaHUE,
HKOJIOTUYECKUE (AKTOpBI, HKOCHUCTEMa, TPOJIYLEHTHI, KOHCYMEHTBI, PEIYyLEHTbl, LENu MHUTaHUs,
IKOJIOTHYECKas MUpaMuIa, OuoreoreHos, ornocdepa;

YMEHHE Hu3Jlarath OuoJiorndeckue Teopuu (IBONrOIMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKAs
TEOpHUsl SBOJIOIUH), 3aKOHBI M 3aKOHOMEpHOCTH (3apojbimieBoro cxojacrtea K. M. bapa, depenoBanus
TJIaBHBIX HampabiieHud u myrteit sBomonuu A. H. CeseprioBa, yuenus o 6uocdepe B. M. BepnHauckoro),
ONpCACIIATh 'PaHUIBI UX TPUMCHHUMOCTHU K )KMUBBIM CUCTCMAM;

YMEHHE BJIAJICTh METOJAaMU HAy4yHOTO TO3HAHHWS B OHOJOTHH: HAOMIOJICHHWE W OIMCAHUE >KHBBIX
CHUCTCM, IMPOLECCCOB U ﬂBJ’IeHI/If/'I, opraHusanus U MpoOBCACHHUC OHMOJIOrMYECKOTO 9KCIICPUMCHTA, BBIABUKCHUC
TUIIOTE3bI, BLBIABJICHUC 3aBUCUMOCTH MCKAY HCCICAYCMbBIMU BCJIIMYUMHAMU, o0ObpsCHEHHE MMOJIYYCHHBIX
PE3YyIbTATOB, HCIIOJB30BAHHBIX HAYYHBIX HOH?ITI/II\/JI, TCOpI/Iﬁ U 3aKOHOB, YMCHHUC NACJIaTb BBIBOAbI Ha
OCHOBAHMHU MOJYUCHHBIX PE3YJIbTATOB,

YMCHUEC BBLACTATE CYHICCTBCHHBIC ITPU3HAKN CTPOCHUSA OHMOJIOTMYECKUX OOBEKTOB: BHUOB, HOHYHSIHI/If/’I,
MPOIYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTEOIIEHO30B M HKOCHCTEM, OCOOCHHOCTH IIPOIIECCOB:
HACJEACTBEHHONW HM3MEHYMBOCTH, €CTECTBEHHOrO OTOOpa, BHI000pa30BaHMs, MPHUCIOCOOIECHHOCTH
OpraHnu3mMosB, HeﬁCTBHﬂ 9KOJIOTHYCCKUX q)aKTOpOB Ha OpPraHu3Mbl, MEPEHOCA BCIICCTB M IIOTOKA SHCPIrUU B
OKOCUCTEMAX, aHTPOIIOTCHHBIX U3MEHEHUH B DKOCHUCTEMAaxX CBOEH MCCTHOCTH, KPYroBOpOTa BEIICCTB U
OMOTEOXMMHUYECKUX IIUKIIOB B Orocdepe;

YMCHUEC IMPUMCHATH INOJTYUCHHBIC 3HAHUA JIA 00BsICHEHNA OMOJIOTHUECKUX IMPOLECCOB U SIBJ'ICHI/II\/’I, JJISA
MPUHATHS MPAKTHUYECKUX PEIIeHUH B MOBCEIHEBHOW JKHU3HM C LIEIbI0 oOecrieueHus 0€30MacHOCTH CBOETrO
3JI0POBBSI U 37I0POBbSI OKPYKAIOIIHMX JIFOJICH, COOIFOJICHUSI HOPM TPAaMOTHOTO TOBEJCHUS B OKpYXKArOIIeH
MIPUPOIHON Ccpefie, TOHUMaHuEe HEOOXOIMMOCTH UCTIOJIB30BaHUS TOCTHKCHUN COBPEMEHHONW OMOJIOTUH IS
PaIMOHAIBFHOTO MTPUPOIOTIONB30BAHUS;

YMEHHE peliaTh dJIEMEHTApHbIE OHOJIOTHYECKHE 3a/1a4M, COCTABIIATH CXEMBI NEpEHOCa BEUIECTB H
SHEPTHUH B DKOCUCTEMaxX (IIeTIH MUTaHUs ),

YMEHHUE BBITIOHATH JIA0OPATOPHBIC W TMPAKTUYECKHE PabOThI, cOOII0aaTh IpaBuia Mpu padboTe C
y4eOHBIM U J1a00OpaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYECKU OIECHWBATH M WHTEPIPETHPOBATH MHOOPMAIMIO OHOJIOTUYECKOTO COJCPIKAHMUS,
BKITIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS W3 Pa3lIMYHBIX HMCTOYHHKOB (CpeACTBAa MaccOBOW WHQOpMAIUH,
HAYYHO-TIOMYJISIPHBIC MATEPHAIIbI), PACCMATPUBATH III00ATBHBIC SKOJIOTHYECKHE MTPOOJIEMbI COBPEMEHHOCTH,
(bopMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3HIIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIC W YCTHBIC COOOIICHUs, 0000IIas OHOJOTHYECKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX NUCTOYHUKOB, IPaMOTHO HMCIOJIB30BaTh IOHATHHHBIN anmapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoauvecTBo yacoB DJIeKTPOHHBbIE
. (uu¢posrIe)
Ne n/m HaumeHoBaHnue pa3aejioB U TEM IIPpOorpaMmMmabl Beero KOHTpOJIbeIe HpaKanecxne 06pa30BaTe.]'II)HI)Ie
padoThI padoTsbI pecypebi
bu6mmoreka [{OK
! buosorns ax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe CHCTEMBI M X OpraHu3aIus 1 bubmorexa LHOK
https://m.edsoo.ru/7f41c292
. bubnuoreka [JOK
3 XUMUYECKHI COCTaB U CTPOCHUE KIETKU 8 1 1 https://m.edsoo.ru/7f41c292
4 KnzueneaTenbHOCTD KIETKH 6 1 Etﬁlgg?lﬁzzziorﬁﬂ 41292
5 PazmHOXeHUE M MHIUBUIYATBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
6 HacneactBeHHOCTh M K3BMEHYMBOCTHh OPTaHU3MOB 8 1 15 https://m.eds00.ru/7§41c292
bu6mmoreka [IOK
7 Cenekuus opranu3MoB. OCHOBBI OMOTEXHOJIOTHH 3 https://m.eds00.ru/7f41c292
8 PesepBHOE Bpemst 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4
11 KVIACC
KoaunvecTBo yacoB JJIeKTPOHHBbIE
(undgposbie)
Ne n/m HaumenoBaHue pa3jejioB M TeM POrPaMMBbI Beero ;(;;:ponbnme ;I;)ﬁz:)Kanecxne ofpasoBaTeTHHBIE
ThI ThI
pecypcsl
bu6mmoreka [JOK
! IBOTIONHOHRHA OHOTIOTHS ; . . https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHHE U Pa3BUTHE KU3HU Ha 3eMIIe 9 1 0.5 bubmorexa LHOK

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



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

3 Opranu3Msl U OKpyKaromias cpeia 5 1 bubimorexa [IOK
https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ 3KOJIOTHUECKHE CHCTEMBI 9 1 Eggg?/ﬁzzicﬂ)(.)rﬁﬂ fa1cc74
5) PesepBHOE Bpems 2 bubmmorexa HOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 2.5
IMOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC
KoJsinuecTBO yacoB DJIeKTPOHHBbIE HU(PPOBHIE
Nen/m | Tema ypoka Konrpoabusie | IIpakruueckue Hata oOpa3oBaTe/ibHbIE
Bcero U3y4YeHH s
padoThI padoThI pecypchl
bu6moreka [IOK
1 buosorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPOIBI.
5 [TpakTruueckast pabota Ne 1 1 05 bubmuorexa [JOK
«Mcnonp30BaHKe Pa3IUYHBIX METOJIOB MPH ' https://m.edso0.ru/863e6122
HM3y4YEHUN OMOJIOTHYECKUX 0OBEKTOBY
3 buonoruueckue cuctemsl, MPOLECCHl U UX 1 bu6mmoreka [JOK
H3yUYCHHE https://m.edsoo.ru/863e6564
4 XUMHUYECKUI cocTaB KIeTKU. Boma u 1 bu6mmoreka [JOK
MUHEPAIbHBIE COJIH https://m.edsoo.ru/863e674e
5 benku. CocTaB u cTpoeHue 6eIKoB 1 ﬁ'[lj[ISJsI:I;I/(r);ZI;jascI)lo?’Ilf/863eﬁb72
depMeHThI — OHOJIOTHYCCKUE
6 Ahsyrenms sarammrcotof smmmoom ) 05 Bu6miorera LIOK
' https://m.edsoo.ru/863e6hb72
(bepMeHTOB (Ha MpuMepe aMuIa3bl WK
KaTasas3bl)»
bu6mmoreka [JOK
! Y TIEBOJIBL. Jiumuet 1 https://m.edso0.ru/863e6870



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/863e632a
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https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 Hyxrienrospie kucroTst. AT® https://m.edso00.ru/863e6d5c¢

9 HcTopus u METOAbI N3y4EHUS KIIETKU. bubmuorexa [IOK
Kierounas Teopust https://m.edso0.ru/863e6e88

10 Knerka Kak 1e10CTHas KUBask CUCTEMA
CtpoeHune sykapuoTHYECKON KIIETKH.

Jlaboparoprast padota Ne 2 «3yuenue bubmmoreka [JOK

11 CTPOCHHS KIIETOK PACTCHUH, )KUBOTHBIX, 0.5 https://m.edso0.ru/863e6ff0
rpuOOB U OaKTEepHid IO MUKPOCKOTIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpPOITpETapaTax U UX OTIHCAHUE

bubmnoreka [JOK

12 OOMeH BeIIeCTB HIIM MeTa00JIN3M https://m.e dS(])_E).ru 18636766¢

bubmnoreka IJOK

13 PorocumTes. XemocuHTes https://m.edséf).ru/863e7c98

. bu6moreka [IOK

14 JmepreTuaecKuii oomen https://m.edséf).ru/863e7aae
JKuzHeHHbIN UK KIETKHU. JleaeHne KIeTKH.

15 | «HaGmonomm smmon » xoeneax morEG 05 bu6moera LIOK
KOPEILTKA 7yKa Ha FOTOBHIX https://m.edsoo.ru/863e7dc4
MHKpOIIpenapaTax»

16 buocunTes 6enka. Peakuus maTpuaHOTO bu6mmoreka [JOK
CHHTE3A https://m.edso0.ru/863e796e

bubnnoreka [IOK

17 Tpancusanus — 6MocuHTE3 OENKa https:/m.e dscﬁ).ru 186367966

18 Heknetounsie popmbl :KkU3HH — BUPYCHI BH6H_HOTeKa LOK

https://m.edso0.ru/863e7540
bubnuoreka [JOK

19 ®opMBbI pa3MHOKEHHSI OPTaHH3MOB https://m.edso0.ru/863e81b6

https://m.edso0.ru/863e831e
. bubanoreka [IOK

20 Metios https://m.edscﬁ).ru/863e7f4a
21 OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK. 05 bu6nmoreka [JOK

OmnnoorBopenue. JlabopatopHas padota Ne

https://m.edso0.ru/863e81b6
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4 «3ydeHue cTpoeHus MOJIOBbIX KJIETOK Ha
rOTOBBIX MUKpOIIpenapaTax»

22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB bubmorexa [IOK

https://m.edso0.ru/863e8436

23 I'eneTnka — Hayka O HacJIE€JCTBEHHOCTU U bubnuorexa [JOK
HM3MEHUYHUBOCTH https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTH HACIIEOBaHUS TPU3HAKOB. bubnuorexa [JOK
MOHOTHOPHIHOE CKPEIMBAHUE https://m.edsoo.ru/863e8878

o5 JlurubpuiHoe ckpeniuBaHue. 3akoH bubnuorexa [JOK
HE3aBHCUMOT'0 HACJICJIOBAHNUS IPH3HAKOB https://m.edsoo0.ru/863e89a4
CueruieHHOE HaclIeJIOBaHHUE MTPU3HAKOB.

TOpHAas Ta Ne 5 «11 HU
%6 | perpmmen maontpmoron 05 Bu6moera LIOK
https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y IPO30HUITBI
Ha TOTOBBIX MHKPOTIPEIIapaTax»

27 I'eneruka nona. HacnegoBanue npu3HaKoB, bu6moreka [IOK
CIETIJICHHBIX C [TOJIOM https://m.edsoo.ru/863e8c60
NsmenunBocts. HeHaciencTBeHHas
M3MEHYUBOCTH. JIJaboparopHas padota Ne 6.

28 N3yuenne MoaupruKarmoHHOMN 05 bu6mmoreka [IOK
HU3MEHYHBOCTH, TIOCTPOCHUE ' https://m.edsoo.ru/863e8efe
BapUAIIMOHHOTO Psijia ¥ BapHAIIMOHHON
KPUBOM»

HacnencrBenHas H3MEHUYHBOCTbD.

29 Jlaboparopnas pabota Ne 7. «Ananus 05 bubnnoreka [JOK
MyTanui y 1po30(uIibl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MHKpOIIpenapaTax»

30 I'eHeTuka yeaoBeKa bubmorexa [IOK

https://m.edsoo.ru/863e8d78

31 O6o06menue mo TeMe «HacmencTBeHHOCTh U
W3MEHUYUBOCTh OPTaHU3MOBY

32 Cenekuus Kak HayKa M IIpoLiecc Bubmiorexa LJOK

https://m.edso0.ru/863e9214

33 Meto1bl ¥ JOCTHKEHUSI CEJIEKIUH PACTEHUI bu6mmoreka [JOK
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U ) KUBOTHBIX

https://m.edso0.ru/863e9214

bubmuoreka [JOK

34 buortexHosorus Kak 0Tpacis NPOU3BOICTBA 1 https://m.eds00.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB I1O0 34 3 4
I[TPOTPAMME
11 KJIACC
KoumnuecTBo yacos Jara DJIeKTpOHHbIe NN poBbIe
Nen/m | Tema ypoka Beero Konrtpoabubie | IlpakTuueckue R — o0pasoBaTejibHbIE
padoThl padoThl pecypchl
1 DBOJIIOIHS U METOJIBI €€ U3yUEHUS 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/863ea20e
2 WcTopus pa3BuTHs NpeacTaBiieHuit 00 1 bubnuoreka [IOK
IBOJIIOIHA https://m.edso0.ru/863e9570
bubnuoreka [IOK
3 Muipoosormors . https://m.edséf).ru/863e9cle
[Tomynsius Kak sIeMeHTapHas equHuIa
4 BHIa 1 ABotonuu. JlabopaTopHas pabora Ne 1 05 bubmuorexa [JOK
1 «CpaBHeHHE BHIOB IO https://m.edso0.ru/863e99c6
MOP(OJIOrHIECKOMY KPUTEPUIO)»
5 JIBKyIIHe CUITbI (3JeMEHTapHbIC (PaKTOPHI) 1 bubnuoreka [JOK
ABOJIIOLIMU https://m.edsoo.ru/863e9da4
6 EcrectBennsiii 0TOOp U €10 GOpMBI 1 ﬁggg?/(;zzii?}j/%sege 40
Pe3ynbTathl 3BOIIONUN:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas padora 1 05 bubnnoreka [JOK
Ne 2 «Onucanue npucrocoOIeHHOCTH https://m.edsoo.ru/863e9fde
Oopranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
8 HampaBnienus 1 myTH MakpOd3BOJIIOINH 1 bubmmotexa [IOK
https://m.edso0.ru/863e9cle
9 HeoOpatumocTs 9BOIIOLIUN 1 1
10 HcTopus xu3HU Ha 3eMile U METOBI €€
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W3yYCHUS

11 ['unoTe3bl MPOUCXOKACHUS KUZHU HA 3eMiie Bubmiorexa LOK
https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe )xu3HU Ha 3eMJie 10 3paM U bubnuorexa [JOK
epuo1am https://m.edsoo.ru/863eabbe
OCHOBHBIE ATAITBI 3BOJIOIUU PACTUTEIHLHOTO
13 U ’KUBOTHOTO Mupa. [Ipaktnueckas padbora 05 bubnuorexa [JOK
Ne 1 «M3ydeHne MCKOMaeMbIX OCTATKOB ' https://m.edsoo.ru/863ea8bc
PaCTeHHIA W KUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHasi CUCTeMa OPraHUYeCKOTO bubnuorexa [JOK
MHUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJI0OBeKa (aHTPOTIOTEHE3) bubmorexa [TOK
https://m.edsoo.ru/863eac2c
bu6moreka [IOK
16 JIBwxymue cuitbl ((pakTophl) aHTPOTIOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU DBOIIOLNA YEJIOBEKA
18 Uenoseueckue pachkl U IPUPOIHBIE bubmuorexa [JOK
aJlanTaliy YeIoBeKa https://m.edsoo.ru/863eaea2
19 O6061meHue o reme «Bo3HUKHOBEHUE U
pa3BUTHE KU3HU HA 3eMIIe»
20 DKOJIOTHS KaK HayKa
21 Cpenpl 00UTaHUS U YKOJIOTHIECKUE bu6mmoreka [JOK
(baxTopsI https://m.edsoo.ru/863eafec
Abuotndeckue dakrtopsl. JJaboparopHas
pabota Ne 3. «Mopdonornyeckue
29 0COOCHHOCTH PACTCHHUI M3 Pa3HbIX MECT 05 bubnnoreka [JOK
obutanusy. JlaboparopHas padota Ne 4. ' https://m.edsoo0.ru/863eb10e
«BrnusiHue cBeTa Ha pOCT U pa3BUTHE
YepeHKOB KoJIeycay
bu6mmoreka [JOK
23 Buortuueckue pakrops https://m.edso0.ru/863eb348
DKOJOTHYECKHE XapaKTePUCTUKH
24 nomynsinun. [Ipaktuueckast padota Ne 2 0.5

«IToacu€T MIOTHOCTH NOMYJISILUKM PA3HBIX
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BUJIOB PACTECHUIN»

25 CooOrmiecTBa OpraHu3MOB — OHOIIEHO3 1 Eggg?/ﬁzzigfrﬁ/%%b 16
bubnuorexa [JOK
26 DKOJIOTUYECKHUE CHCTEMBI (3KOCUCTEMBI) 1 https://m.e dsci.ru /863eb46a
21 Ovoronmaccxns mupaviiss. Caotersa ) buGmoresa LIOK
skocucTeM. CyKieccust https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIe 5KOCUCTEMBI
29 AHTPOTIOT€HHBIE IKOCUCTEMBI
30 buocdepa — riobanpHas sKocucTeMa 1 bubnuorexa [JOK
3emun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmuotexa [JOK
onochepsr https://m.edso0.ru/863ebd16
32 YenmosevecTBo B Onochepe 3emin 1
33 CocymiecTBOBaHUE TPUPOJIBI U 1 bubmuorexa [JOK
YeI0BeYECTBA https://m.edsoo.ru/863ebale
34 0O0600mienne TeMsl «CooOriecTBa u 1
HKOJIOTUIECKUE CHCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METO/UYECKOE OBECIHHEYEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBSI3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
* buonorus, 11 kacc/ [Naceunuk B.B., Kamenckuit A.A., Pyorios A.M. u apyrue /Tlon pen. [Taceunnka
B.B., Akunonepnoe o6mectso «M3narenbctBo «lIpocsemienne»
* buonorus / [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue /Ilox pen. [laceunuka B.B.,
Axmmonepnoe o6mectBo «M3narensctBo «IIpocBemenue»

METOIUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA
TexHonoruueckue KapTbl YpOKOB
JupakTuyecknii Matepuat

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
OUIIN
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