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IHHOACHUTEJBHASA 3AIINCKA

[Ipu paspaboTke mporpammsbl Mo OUOJIOTUU TEOPETUUYECKYIO OCHOBY JUISl OMPEETICHUS MOAXO0I0B K (POPMHUPOBAHUIO
cojepkaHusi ydyeOHoro nmnpeaMera «buosorusi»  coctaBuiu:  KoHIENTyanbHble mosoxkenus @OIoOC COO o
B3aMMOOOYCIIOBICHHOCTH 1EJeH, coiepKaHusl, pe3yIbTaToB 00y4eHHUsI U TpeOOBaHUN K YPOBHIO MOJATOTOBKHU BBITYCKHHKOB,
NOJIOKEHUST 00 OOIIMX MLeNIX M MPUHLHUIAX, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpPEHEro OOIIEero
oOpazoBanusi B Poccuiickoit denepanuu, a Takke MOJIOKEHUS O crenupuke OMooruu, e€ 3HaYCHUU B MO3HAHUH YKUBOU
OpUPObl U OOECHEUYECHUHU CYIIECTBOBAHUS 4YeNoBeuecKoro obmiectBa. COrjgacHO Ha3BaHHBIM MOJIOKEHUSM, OIpeIeIeHbI
OCHOBHBIE (DYHKITUU TTPOTPAMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T MpeAcTaBlICEHHE O LENsAX, 00 oOuiel cTparerun oOy4YeHUs, BOCIIUTAHUS U Pa3BUTHUS
oOyJaromuxcsi cpercTBaMu ydeOHOro npeamera «buosorus», ompezenser o0s3aTelabHOE MPEIMETHOE COJIECpKaHHUE, €ro
CTPYKTYPY, pacipeeieHue Mo pasjenaM 1 TeMaM, PeKOMEHIYyeMYIO MOCIeI0BaTeIbHOCTh U3yUYEeHUs Y4eOHOTO MaTepuana ¢
YIETOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JJOTMKU 00pa30BaTEIIBHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00yJaroImuXxcs.

B nporpamme mo OuOSIOTMM Takke YYUTHIBAIOTCS TPeOOBaHUS K IJIAHUPYEMbIM JMYHOCTHBIM, METANpPEAMETHBIM U
MPEAMETHBIM pe3ysibTaTaM oOydeHusl B (hOPMHUPOBAHUN OCHOBHBIX BHUJIOB yUe€OHO-TIO3HABATEIHLHOU JEATEILHOCTH/yueOHBIX
JEUCTBUN 00YJaIONTUXCs IO OCBOCHUIO COICPIKAHUS OMOJIOTHUECKOT0 00pa30BaHUS.

B nporpamme no Ouonoruu (10—11 knmaccel, 6a30BbIid YpOBEHb) peain30BaH MPUHIIMI MPEEMCTBEHHOCTH B U3YYEHUU
Oouosnoruu, 6yaroiapsi Y4eMy B HeWl MPOCMATPUBAETCS HAIIPABJICHHOCTh HA Pa3BUTHE 3HAHUH, CBA3AHHBIX C (OPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHMUS], ICHHOCTHBIX OPUEHTALUN JIMYHOCTH, SKOJOTUYECKOTO MBIILJICHUS, MPEICTaBICHUI
0 370pOBOM 00pa3e *U3HU U OEpeHBIM OTHOILIEHUEM K OKpY»XKarouieil mpupoaHoi cpeae. [loaToMy Hapsany ¢ u3ydyeHuEM
0011eOMOIOTUYECKUX TEOpU, a TaKKe 3HAHUW O CTPOCHUHU >KHUBBIX CHCTEM pAa3HOTO paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIOIIUX B HUX IMPOILIECCOB B MPOrpaMme Mo OMOJIOTHH Y/AEJIEHO BHUMAHUE HCIOJb30BAHUIO MOJYYEHHBIX 3HAHUI B
MOBCEHEBHOM KU3HU JIsl PEIICHUs MPUKIAIHBIX 3a/lady, B TOM YHCIE: MPOPUIAKTUKA HACIEICTBEHHBIX 3a00J€BaHUN
Yell0oBeKa, MEIUKO-T€HETUYECKOTr0 KOHCYJIbTUPOBAaHUS, OOOCHOBAaHHUSI JKOJOTUYECKH IIEeJIeCOO00pa3HOro TOBEIEHUs B
OKPYXarUEd MPUPOJHOU CpeJle, aHAIN3a BIUSHUS XO35MCTBEHHOM JIESITEIbHOCTH YEJIOBEKA HAa COCTOSIHUE NPUPOJHBIX U



HMCKYCCTBEHHBIX OSKOCHCTEM. YCHWICHHE BHUMAHMS K TMPUKIAJAHOW HaIpPaBICHHOCTH ydeOHoro mnpeamera «buomnorusy
IPOJIMKTOBAHO HEOOXOJUMOCTBHIO OOECIeUeHUs] YCIOBUM JJIsi pEelIeHUs OJHOM U3 aKTyaJdbHBIX 3aJad IIKOJILHOTO
OMOJIOTUYECKOTO 00pa3oBaHUs, KOTopas mpearnojaracT GopMHUpPOBAHUE y OOYUYAIOMIMXCA CIIOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMUAYHO Pa3BUBAIOIIECTOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeHero ooIero oopa3zoBaHus 3aHUMaeT BaxxHoe MecTto. OHa obecrnieunBaeT GOpMHUPOBAHUE Y
0o0yyJaromuxcsi MPEeJACTAaBICHU O HAaydyHOM KapTHHE MHUpa, pacliupser W 0000IIaeT 3HaHUS O >KUBOM mpupoje, e
OTJIMYUTEIBbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W HSBOJIOIMU, CO3AAET YCIOBHUA JJIsl: MO3HAHMUS 3aKOHOB YKUBOM
npuponbl, (GopmupoBaHus (YHKIHMOHAJIHLHOW TIPAMOTHOCTH, HAaBBIKOB 3[0pOBOTO U 0e30macHOro oOpasza >KHU3HH,
3KOJIOTUYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOLIECHHUS K )KMBOU IPUPOJIE U YEIIOBEKY.

Bosnbiioe 3HaueHne OMOJIOTHS UMEET TakXKe ISl PEIIeHUs BOCIUTATEIbHBIX M PAa3BUBAIOIIMX 3a7a4 CPEIHEro 0OIIero
oOpa3oBaHusl, colHaIM3alMK oOydarmuxcsa. HM3ydeHwe Ouosioruu oOecreuynBaeT yYCIOBUS I8 (pOpPMHUPOBAHUS
WHTEJUICKTYaJIbHBIX, KOMMYHUKAITMOHHBIX ¥ HWH(POPMAIIMOHHBIX HAaBBIKOB, JACTETUYECKON KYJIBTYPhI, CIOCOOCTBYET
WHTETpaliy OMOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSIMHU W3 JIPYTUX YICOHBIX MPEIMETOB, B YACTHOCTH, (PU3HKH, XUMHH U
reorpaduu. Ha3BaHHBIE TONOXEHUS O TMPEIHA3HAYCHUH Y4eOHOTO mpeameTa «bHUONOTHS» COCTaBUIM OCHOBY IS
OTIpEeICJICHHS TIOIXO0B K OTOOPY U CTPYKTYPUPOBAHUIO €T0 COJICPKaHMS, PEICTABICHHOTO B MPpOrpamMMe 1o OMOJIOTHH.

OT6op coxaepxkanus ydeOHOoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C  MO3UIIMM
KyJIbTYpOCOOOPA3HOTO MOJIX0/1a, B COOTBETCTBUU C KOTOPHIM O0yUaromuecs JOJKHBI OCBOUTH 3HAHUS U YMEHUS, 3HAUNMbIC
11t OPMHUPOBAHUS OOIIECH KYJIBTYPBI, ONIPEACIISIONINE aICKBATHOE TTOBEACHIE YEIIOBEKA B OKPYIKAIOIICH MPUPOTHOMN Cperie,
BOCTpPEOOBAaHHBIC B TOBCEIHEBHOM KU3HU U MPAKTUUYECKOU AesTeIbHOCTH. Oco00e MECTO B 3TOM CHUCTEME 3HAHUW 3aHUMAIOT
AJIEMEHTHl COJIEpKaHUsA, KOTOpbIE CIy>KaT OCHOBOM i1 (pOpMHpOBaHUS TMPECTABICHUNH O COBPEMEHHOM €CTeCTBEHHO-
HaydyHOM KapTHMHE MHUpPAa M IIEHHOCTHBIX OPHUEHTAIMAX JIMYHOCTH, CIIOCOOCTBYIOIIMX TyMaHHM3allMM OHOJIOTHYECKOTO
oOpasoBaHus.

CTpyKTypUpOBaHUE COJEpKaHUS Y4eOHOTO Marepuajga B MPOrpaMMe 10 OWOJOTHM OCYIIECTBICHO C Y4ETOM
MIPUOPUTETHOTO 3HAYEHUS 3HAHMN 00 OTIWYUTENBHBIX OCOOCHHOCTSIX >KMBOM MPUPOJABI, 0 €€ YPOBHEBOM OpraHU3allid U
ABOJIIONIMHU. B COOTBETCTBHUM C 3TUM B CTPYKTYpe YueOHOTO npeameTa «broaorusy BhIJACICHBI CICAYIONINE COAepKaTeIbHbIC
munun: «buonorus kak Hayka. MeTonbl HaydyHOTO MO3HaHMs», «KieTka kak Owonoruueckas cuctemay, «OpraHusM Kak



Oouonoruyeckas cucrema», «CucreMa M MHOrooOpasue OpraHMYECKOTO MHpa», «IBOJIOLUUS SKUBOM MPUPOIBDY,
«IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH.

[lens m3ydenust yuebHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJAJICHUE OOYYArONTUMUCS 3HAHUSIMH O
CTPYKTYPHO-(DYHKITMOHAIBHON OpTaHW3aIMK JKUBBIX CHCTEM PA3HOTO paHra W MPUOOpPETEHHUE YMEHUH HCIOJIB30BATh ITHU
3HAHMS JIs1 TPAMOTHBIX JEHCTBUN B OTHOIIEHUH OOBEKTOB )KMBOU MPUPOJIBI M PEUICHUS PA3IMYHbIX )KU3HEHHBIX TPOOIIEM.

JoctixkeHue 1enu u3ydeHusi ydeOHoro mnpeamera «buosorus» Ha 0a30BOM ypoBHE 00O€CIEUMBAETCS PEUICHUEM
CIEeAYIOUIUX 3a/1ay:

OCBOCHHE OOYYAIONTUMHUCS CHCTEMbl 3HAHUNA O OWMOJOTHYECKUX TEOPHSIX, YUYCHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUINO0TE3aX, MPaBIIAX, CIYXAIIMX OCHOBOHW JIsi (DOPMHUPOBAHMS MIPEACTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MUpPa, O
METO/IaX HAy4YHOT'O MO3HAHUS, CTPOEHHUH, MHOTOOOpa3uM U OCOOEHHOCTSIX YKMBBIX CHCTEM PA3HOIO YPOBHSI OpraHHU3alluH,
BBIIAIOIINXCS OTKPBITUSX U COBPEMEHHBIX UCCIEAOBAHUSIX B OUOJIOTUY;

dbopMupoBaHre y OOYYAIOIMIMXCS TO3HABATEIHHBIX, WHTEIICKTYAIbHBIX M TBOPUYECKHX CIIOCOOHOCTEW B MpoIlecce
aHanM3a JIAHHBIX O MYTAX Pa3BUTHUSA B OMOJIOTHH HAYYHBIX B3TJISIIOB, UCH W MOJXOJOB K M3YUCHHUIO JKUBBIX CHCTEM PAa3HOTO
YPOBHSI OpraHU3aly;

CTaHOBJICHHE y OOydaromuxcsi o0uiei KyiabTyphl, (YHKIIMOHAJIBLHON IPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U
OLICHUBATh SIBJICHUSI OKPY’KAIOLIEr0 MHPA KMWBOW MPUPOABl HA OCHOBAHWUM 3HAHUM U OMbBITA, MOJYYECHHBIX IPU U3YYEHUU
OMOJIOTHH;

dbopMupoBaHHe y OOYYAOIIMXCS YMEHWH WJUTIOCTPUPOBATH 3HAYEHUE OWOJIOTMYECKUX 3HAHWK B TMPAKTHYECKOU
JEeSATEILHOCTH YEI0BEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKJIEHHOCTH B BO3MOXXHOCTH TO3HAHHS YEJIOBEKOM >KMBOM HPHUPOABI, HEOOXOAMMOCTH OEpEx HOro
OTHOLIEHUS K HEW, COOJIIO/IEHUS STUYECKUX HOPM TP MPOBEICHUN OMOJIOTMYECKUX UCCIIEI0BaHMH;

OCO3HAHME IEHHOCTH OMOJIOTMUECKNX 3HAHUW JIJISl TIOBBIIIICHUS] YPOBHS AKOJOTUYECKON KYIbTYPHI, 1S (HOPMHUPOBAHHUS
HAayYHOTO MUPOBO33pEHUS,

NPUMEHEHUE NPHOOPETEHHBIX 3HAHMNW M YMEHUH B TIOBCEJIHEBHOM KU3HM JJI1 OIEHKH TIOCJIEACTBUU CBOECH
JEeSATEIBHOCTH MO OTHOIICHHIO K OKpY’Kalollel cpeae, COOCTBEHHOMY 3/J0pPOBbIO, OOOCHOBAHHME U COOJIIOJICHHE MEp
npoIaKTHKA 3a00I€BaHUT.



B cucreme cpennero oOmiero obpasoBanusi «buosnorus», uzyyaemas Ha 0a30BOM ypOBHE, ABISETCS 00s3aTeNbHBIM
y4eOHBIM MTPEeIMETOM, BXOJSIINM B COCTaB MpeAMETHON o0nactu « EcTecTBeHHO-HAYUHBIE TPEAMETHI.

Jliis u3ydenust Ouosioruu Ha 0a30BOM YpOBHE CpelHero ooluiero oopasoBanus otBogutcs 68 yacos: B 10 kmacce — 34
yaca (1 gac B Hezento0), B 11 kinacce — 34 yaca (1 yac B Hezenio).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorust kak Hayka. CBsi3p OHONOrMHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU M JPYTHMMU E€CTECTBEHHBIMU HAyKaMH,
bunocodueit, 3TUKON, FCTETUKOW W TpaBoM. Ponp Ouonornu B (HOpMHUPOBAHHHM COBPEMEHHOW HAYYHOM KAapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meronbl mMO3HAHMS KUBOM MNPUPOAbl (HAOIIOJEHUE, OKCIEPUMEHT, OIMCaHue, H3MEpPEeHHe, Kiaccudukaims,
MOJICIUPOBAHUE, CTATHCTHYECKasi 00pabOoTKa TaHHBIX ).

JleMoHcTpanuu:

[Toptpetsl: U. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuupl 1 cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHble U NpakTHYECKHE PAdOThI:

[TpakTiueckas pabora Ne 1. «/cnonb3oBaHue pa3NIuUYHBIX METOIOB IIPU U3YUEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ZKusBble cucTeMbl 1 HX OPraHU3aALMS.

XKupble cuctembl (OMOCHCTEMBI) Kak MpeAMET H3yudeHus Ouosoruu. OTiINYMe XKUBBIX CHUCTEM OT HEOPraHWYecKOu
IPUPOJIBI.

CaoiicTBa OMOCHCTEM U HX pa3HOOOpa3ue. YPOBHH OpraHU3alliu OMOCUCTEM: MOJIEKYJISIPHBIHN, KIETOYHBIN, TKAHEBBIMH,
OpraHU3MEHHBIN, TOMYJISITMOHHO-BUI0BOM, IKOCUCTEMHBIN (OMOTEOIIEHOTHUECKHIT ), OMOChEPHBIH.

JleMoHcTpanuu:

Tabnuubl u cxeMbl: «OCHOBHBIE MPU3HAKY )KU3HN», « Y POBHU OPraHU3alUU KUBOU TIPUPOIBI».

O6opynoBanue: mojaesb MoJiekybl JIHK.

Tema 3. XumMHu4ecKuil COCTaB M CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB KJIETKU. XUMHYECKHE DJIEMEHTBI: MAKpPOXJIEMEHTHI, MUKPO3JEMEHThl. Boga u MuHEpaibHbIE
BEILIECTBA.



@®yHKIMM BOABI U MUHEPAJIbHBIX BELECTB B KieTke. [loanepkanne ocMoTuueckoro 6aiaxca.

benku. CoctaB u cTpoeHHe O€lKOB. AMMHOKUCIOTBI — MOHOMEpbl OenkoB. He3zameHumble M 3aMEHUMBIE
AMUHOKHCIIOTHl. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU CTPYKTYpPhI O€JIKOBOM MOJIEKYJIbI (IEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBepTUYHAS CTPYKTYpa). XMMHUECKHE CBOMCTBA OenKkoB. buonornyeckue GyHKIuM OEIKOB.

®epMeHThl — OMonoruueckue karaauzaTtopbl. CTpoeHue (pepMeHTa: aKTUBHBIM LEHTP, CyOCTpaTHas CeUn(PUUHOCTb.
Kogepmentsl. Butamunsl. OTianunst epMEHTOB OT HEOPTaHUYECKUX KaTaJIM3aTOPOB.

VYrneBoabl: MOHOcaxapusl (INIIOKO3a, pubo3a U Ae30kcupubo3a), aucaxapuibl (caxaposa, JIaKT03a) U MOJIMCaxapu/ibl
(xpaxMai, TJIMKOTeH, [eJUTI0103a). buonoruueckue GyHKIUU YrIeBOIOB.

Jlumunel: Tpuraunepuasl, ¢Gocpomunuapl, crepounsl. ['mapodunsHO-rHApOoPOOHBIE CBoOicTBa. buonoruueckue
¢yskun munuaos. CpaBHEHUE YIIIEBOOB, OEJIKOB U JIMNIUI0B KaK MCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotsl: [JHK u PHK. Hykieotunbr — MoHOMEpHI HYKJIEMHOBBIX KUCJIOT. Ctpoenue u ¢pynkuuu JJHK.
Crpoenue u pynkunu PHK. Buast PHK. AT®: ctpoenue u pyHkuuu.

[HuTtonorus — Hayka o kietke. Kiertounas Teopusi — nmpumep B3auMOJAEUCTBUA Uael U (HAKTOB B HAYYHOM MO3HAHHH.
MeTonabl u3y4eHus KIETKH.

Knetka kak nenoctHas xuBas cucrema. O01mue NpU3HaKky KJIETOK: 3aMKHYTasl HapyKHasi MeMOpaHa, mojekyisl JJHK
KaK F€eHeTUYECKU anmnapar, CUICTEMa CUHTe3a Oellka.

Tunsl KIeTOK: JyKapuoTHUecKass M mpokapuothyeckas. OcoOEHHOCTH CTPOCHUS MPOKAPUOTHUYECKOM KIIETKH.
Knerounas crenka Oakrtepuii. CTpoeHue 3yKapHOTHYECKOW KIETKH. OCHOBHBIE OTJIWYHS PACTHUTEIbHOW, >KMBOTHOM U
IPUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsl CTEHKA, TTIMKOKAJIUKC, UX QyHKuMH. [Inasmatuueckas memOpaHa, eé
cBoiicTBa M ¢QyHkuuu. llutonnasma u e€ opranounsl. OnHomemOpaHHble opraHouasl kietku: OIIC, anmapar ['oabmxw,
I130coMbl. [lomyaBTOHOMHBIE OpraHOMABI KJIETKH: MUTOXOHAPHHM, IUIACTUABL. [IpOUCXOKIEeHHE MUTOXOHAPUM U IUIACTHA.
Buner mnactun. HememOpanHbie OpraHouibl KJIETKH: pUOOCOMBI, KJIETOUHBIM LIEHTP, LEHTPHOIH, PECHUYKH, >KTYTHUKH.
OyHKIIMKA OPraHOUIOB KIIETKHU. BKIIFOUEeHUA.

Snpo — perynatopHblii HeHTp KieTkd. CTpoeHue siipa: sifepHas 000J04Ka, KapuoIlla3Ma, XpOMAaTHH, SJIPBILIKO.
XPpOMOCOMBI.



TpaHcnopT BEIECTB B KIETKE.

JdeMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ilneiinen, P. Bupxos, x. Yorcon, ®@. Kpuk, M. Yunkunc, P.
@®panxing, K. M. bap.

Huarpammel: «PacnipeneneHne XMMHYECKHX JJEMEHTOB B HEXKHUBOW mpupoae», «PacmpeneneHue XuMHYECKUX
AJIEMEHTOB B )KMBOM IPUPOJIE».

Tabmuupl u cxemsbl: «llepuognueckas TabnuIa XUMUYECKUX 3JIEMEHTOBY», «CTpOeHHE MOJIEKYJbl BOJb, «buocunres
oenka», «Ctpoenue momuekyinbl Oenkay, «Ctpoenue depmenta», «Hyxnennosbie kucinotsl. JJHK», «Ctpoenne moinekynbl
AT®», «CTpoeHHE 3YKapUOTHYECKON KIeTKW», «CTpoeHHe >XKUBOTHOW KIETKW», «CTpOEHUE paCTUTENbHOU KIETKWY,
«CTpoeHue NpoKapuoTUYECKON KIETKN», «CTpOEHHUE s1pa KIETKN», « Y TIE€BOIAb, «JIumumapn.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, 00OpyJOBaHUE sl MPOBEACHUS HAOIIOJECHUMN, W3MEPEHHM, IKCIIEPUMEHTOB,
MUKpOIIpenapaTbl paCTUTEIbHBIX, )KUBOTHBIX U 0aKT€PHAIbHBIX KIJIETOK.

JlabopaTopHble M mpaKkTHYecKHe PadoThI:

Jlabopatopuass pabora No 1. «/3ydeHme KaTaauTUYECKON aKTMBHOCTH (PEPMEHTOB (HA MpUMEpPe aMHIa3bl WITU
KaTasasbl)».

JlabopatopHas pabora Ne 2. «M3ydyeHue cTpoeHUs! KJIETOK pAaCTEHUM, >KUBOTHBIX U OaKTEepUil MOJ MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENaparax u uX OIUCAHUEY.

Tema 4. /KusHenesAITeJbHOCTb KJIETKH.

OOMeH BelecTB, Wi MeTab0aIu3M. ACCUMUIIALINS (TIITAaCTUYECKUM OOMEH) U TUCCUMUJISALINS (SHEPTeTUUeCKU 00OMeH) —
JIBE€ CTOPOHBI €ITMHOTO Tpoliecca MeTaboin3ma. Polib 3aKOHOB COXpaHEHUs BEIIECTB U PHEPTUU B TOHUMAHUU METaboIu3Ma.

Tunel oOmeHa BemiecTB: aBTOTpo(dHBIM U TerepoTpodHbiil. Ponb ¢epmMeHTOB B 0OMEHE BEIIECTB U IMPEBpAIICHUU
SHEPIUHU B KIIETKE.

dortocunTe3. CBeroBas W TeMHOBas (a3bl ¢doTocuHTe3a. Peakmmm ¢orocuuTe’a. DPHEKTUBHOCTH (HOTOCHHTE3A.
3HaueHre QoTocuHTE3a IS KM3HUM Ha 3emuie. BnusHue ycnoBuil cpeapl Ha (POTOCMHTE3 M CHOCOOBI TMOBBIIIEHUSI €O
IPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTEHHUI.

XemocuHTe3. XeMOCUHTE3UPYIOMNe OakTepru. 3HaUeHNE XEMOCHHTE3a JIJIS )KU3HH Ha 3eMIIe.



DOHepreTUueckuii 0OMeH B KJieTke. Pacuienienre BemecTB, BbIEICHUE U aKKYMYJIMPOBAaHUE SHEPTUU B KIIETKE. DTallbl
sHepreTuyeckoro obmena. Inukonu3. bpoxenwe u ero Buibl. KucIopogHOe OKHUCIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe pochopunupoBanue. IGHEeKTUBHOCTH FHEPTETUUECKOTO OOMEHA.

Peakuuu matpuunoro cunresa. ['enernyeckas uapopmanus u JHK. Peanuzanus renernyeckoit nuHpopmanmu B KIETKe.
['eneTnueckuit kog U ero cBoictBa. TpaHckpuniusa — MatpuuHblii cuate3 PHK. Tpancnsaius — OuocunTte3 Oenika. DTaIbl
Tpancisiuu. KonupoBanue aMuHOKUCIOT. Poik pubocom B OuocuHTe3e Oenka.

Hexnerounsie hopMmbl xu3Hu — BUpYchl. Mctopust otkpbeitus BupycoB (. Y. BanoBckuit). OCOOEHHOCTH CTPOCHUS U
’KU3HEHHOTO IMKJIa BUpycoB. bakrepuodaru. bone3nu pacteHuil, >)kKUBOTHBIX U YEJIOBEKA, BbI3bIBaEMbIe BUpycamMu. Bupyc

nmmyHoaeuiuta dvenmoBeka (BUY) — BoszOymmrens CIIWa. OOpatHas TpaHCKpUIIIUS, peBepTa3a M HHTETpasa.
[IpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUM.
JdeMoHcTpanuu:

[Toprpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuibr 1 cxembl: «Tunel utanusy, «Metabonu3zm», « MUTOXOHIPHSY, « IHEPTETUUECKUN 00MEH», «XIIOpOIIacTy,
«®otocuntes», «Crpoenne JJHK», «Ctpoenme u ¢yHkuumonupoBanue reHa», «Cunre3 Oenka», «['eHeTHyeckuil Koy,
«Bupyce», «bakrepuodarny», «CtpoeHue u xu3HeHHbIHN 1uki1 Bupyca CIIN/]a, 6akteprodaray, «Pemnuxanus JJHK».

O6opynoanue: monenu-anmiukanuu «Y npoenue [IHK u tpanckpunuumsy», «buocunres 6enka», «CTpoeHue KIESTKW,
Mozenb cTpykrypst JJHK.

Tema 5. PasMHOKeHHe M1 HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krnerounslii 1UKI, WM >KU3HEHHBIM MK kietku. MHTepdaza u mutos. Ilpouecchl, nporekaromye B uUHTEpdase.
Perumnkanms — peakius matpuydoro cudte3a JIHK. Crpoenne xpomocoM. XpoMOCOMHBIN HAOOp — KapuOTHII. [{UTIITOMTHBIHN
U TaIIOUAHBIA XPOMOCOMHBIE HA0OPHI. XpoMmatubl. LluTonornueckre OCHOBBI Pa3MHOKEHUSI U MHIUBUYAJIbHOTO PA3BUTHUS
OpPraHU3MOB.

Jenenue knetku — muto3. Craguu mutos3a. [Ipoieccel, mpoucxoasiue Ha pa3HbIX CTAIUSIX MUTO3a. buonornueckuit
CMBICJI MUTO3A.

[Iporpammupyemasi rubesb KJIETKU — aromnTo3.



@opMbI pa3MHOXKEHMSI OpPraHM3MOB: Oecrojioe W mojoBoe. Buabl 0Oecnosioro pa3MHOXKEHHS: JCJIEHHE HaJBOE,
MOYKOBaHUE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHKe, BEreTaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KIOHUpPOBAaHUE
OPTraHU3MOB, €0 3HAYEHUE IS CEJICKIIUU.

[TomoBoOe pa3MHOKEHHE, €TO OTINYHS OT OECTIOJOTO.

Meito3. Craguu wMeito3a. Ilpoueccel, mpoucxonsiiue Ha craausx wenosa. [loBeneHue XpomMocoM B Melo3e.
Kpoccunrosep. buonorndeckuii CMbIC U 3HAaUEHUE MEHO03a.

["ameTorene3 — mporecc 00pa3oBaHUs MOJIOBBIX KIETOK y UBOTHBIX. [l0JIOBbIE Kene3bl: CEMEHHUKU U SIMYHUKU.
OOpa3oBanue W pa3BUTHE TMOJOBBIX KIETOK — TaMeT (CIepMaTo30ui, SHIEKIETKa) — CHepMaToreHe3 M OBOTCHES.
Oco0EHHOCTH CTPOCHUS SUIIEKIIETOK U criepMaro3onoB. OmiogorBopenue. [laprenorenes.

NunuBuayanpHoe pa3BuTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOpHOreHe3). JDTambl AMOPUOHAIBHOTO
pPa3BUTHSl Y TO3BOHOYHBIX >KMBOTHBIX: IpOOJIeHHE, racTpyisiusi, opraHoreHes. lloctamOpuonanbHOe pa3Buthe. THIIBI
MOCTAMOPHUOHAIBHOTO PA3BUTHS: MPSMOE, HETPsMOe (JTUYMHOYHOE). BiusHUe cpenbl Ha pa3BUTHE OPraHU3MOB, (aKTOPBI,
CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC YPOICTBA.

Poct u pa3Butue pacrenuii. OHTOT€He3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHU, CTAAUU Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuupbl U cxembl: «DPOpPMBI Pa3MHOKEHHUSI OPraHU3MOBY», «/IBOWHOE OMIOAOTBOPEHUE Yy ILBETKOBBIX PACTEHUNY,
«BeretatuBHOE pa3sMHOXKEHHE pacTeHUi», «/lenenue kietku Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHue
xpomocoMbl», «Knerouneii uukn», «Pemmukanms JIHK», «Mwuto3», «Menos», «llpamoe u Henpsamoe pa3BUTHEY,
«["ameToreHe3 y MIIEKONUTAONIUX U YEJIOBEKa», « OCHOBHBIE CTaUU OHTOTEHE3a».

O6opynoBanue: MUKPOCKOTI, MUKPOIIPENapaThl «Crniepmaro3onibl MJIEKOIHUTAIOILET 0, «Shnexnerka
MJIEKOMUTAIOLIEr0», «KapnoknHe3 B KIIeTKax KOpEIIKa JIyKa», MarHUTHas MOJEb-aNIlInKanus «JlejeHre KIeTkn», MOIeIb
JHK, monens Metada3HON XPOMOCOMBI.

JlabopaTtopHble M mpaKkTHYecKHe PadoThI:

JlabopaTtopHas pabota Ne 3. «Habmronenne MUTO3a B KJIIETKaX KOHUMKA KOPEIIKA JIyKa HAa TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopaTtopHas pabota Ne 4. «3ydyeHne cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

Tema 6. HacsienCTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB.



[Ipenmer u 3amaum reHeTwku. Mcropus pa3BUTUS T€HETUKU. Pojb IIUTOJIOrMM KW 3MOPHUOJIOTUM B CTAHOBJIEHHUU
IeHETUKHU. BKilag pocCUHCKUX M 3apyO€KHBIX YUYEHBIX B PAa3BUTHE I'€HETUKH. MeToabl T€éHeTUKU (TMOpUAO0IOrHYECKH,
LUTOT€HETUYECKUM, MOJIEKYISIPHO-T€HETUYECKUI). (OCHOBHBIE TE€HETHYECKHE TOHATHS. ['eHeTnueckas CHUMBOJIMKA,
HCIIOJIb3yeMas B CXEMaX CKPEIIMBAaHUM.

3aKOHOMEPHOCTH HACJEA0BaHUs MPU3HAKOB, ycTaHOBJIEHHbIE I'. MenaeneM. MoHOrHOpUIHOE CKpelMBaHUE. 3aKOH
€IMHO-00pa3ust THOpUIOB NepBoro mnokosieHud. [lpaBuno goMuHMpOBaHMs. 3aKOH pPACIUEIUIEHUs IMPU3HAKOB. ['unoresa
YUCTOTHI TaMeT. I1onHOoe 1 HenoJIHOe JOMUHUPOBAHUE.

JquruOpuaHoe CKpeluBaHUE. 3aKOH HE3aBUCUMOIO HACIEAOBaHWS MPU3HAKOB. lluTOreHeTnyecknue OCHOBBI
AUTUOPUIHOTO CKpeIIMBaHMs. AHaIM3UpYIOIIlee CKpermmBaHue. lcmonp3oBaHuEe aHAIM3UPYIOLIETO CKPELIUBAHUS IS
OIIpe/IeNICHUs] TEHOTUIIA OCOOU.

CuerieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuEmIeHHOMY HaclieZJoBaHMIO reHoB. HapyiieHune
CLICIIJICHHSI TEHOB B PE3yJIbTaTE KPOCCUHIOBEPA.

XPpOMOCOMHAas1 TEOpUS HACIEICTBEHHOCTHU. | €eHETHUECKHE KAPTHI.

I'enetnka mnona. XpOMOCOMHOE OIpPEAENICHHE T10Jla. AYTOCOMBI M IOJOBBIE XPOMOCOMBI. ['OMOrameTrHele u
reTeporameTHsle Oprann3msel. HacinenoBanue npru3HakoB, CUEIVIEHHBIX C ITOJIOM.

N3meHunBOCTh. Buapl M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HACIEACTBEHHas. Posb cpeapl B HEHACIEICTBEHHOMN
M3MEHYUBOCTU. XapaKTepUCTHKA MOAU(PUKAITMOHHON U3MEHUMBOCTH. BapualonHnslil psia 1 BapuanmonHnas kpusas. Hopma
peakuuu npusHaka. KonnyecTBeHHbIE M KayeCTBEHHBbIE MPU3HAKK W MX HOpMa peakiuu. CBoiicTBa MOIU(DUKAIIMOHHON
U3MEHYMBOCTH.

HacnencrBenHas, Wiy reHOTUNIMYECKas, N3MEHUMBOCTb. KoMOMHAaTHBHAsA U3MEHUYUBOCTh. Meil03 1 10JI0BOM mpolecc —
OCHOBa KOMOMHATUBHON M3MEHUYUBOCTH. MyTanMoHHas u3MeHYMBOCTh. Kiaccudukanus MyTanuil: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacToTa ¥ mpuyuHbl MyTalnuil. MyrtareHHble (GakTopbl. 3aKOH TOMOJIOTMUECKHUX DsIOB B HACIECACTBEHHOMN
n3meHunBocty H. M. BaBunosa.

BHesnepHas HacneCTBEHHOCTh U M3MEHYUBOCTD.

I'eneruka uenoseka. Kapuotun yenoBeka. OCHOBHBIE METO/IbI T€HETUKH YEJIOBEKA: ME€HEATIOTMYECKUI, OJIM3HELOBBIMH,
[IUTOTEHETUYECKUN, OMOXUMUYECKUH, MOJIEKYIApHO-TeHeTHUecKuid. COBpeMEHHOE OTpe/iesieHNe TeHOTHUIA: MOJIHOT€HOMHOE



CEKBEHUPOBAHKME, T€HOTUIMPOBAaHKUE, B TOM uucie ¢ nomoinbio [1[[P-ananu3a. HacnencTBenHbie 3a00seBaHusl YeJIOBEKa:
reHHble 0o0Jie3HH, OOJIE3HH C HACJEACTBEHHOM MPeIpacloyioKeHHOCTbIO, XPOMOCOMHBIE OoJie3Hu. ComaTHYecKue u
reHepatuBHbie MyTaruu. CTBOJOBBIC KIETKH. [IpUHIUIIBI 340pOBOTO OOpa3a KW3HW, AMATHOCTUKH, MPO(PIIAKTUKA U
JICYEeHUsI TEHETHYeCKUX Ooje3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAUYECHHWE MEIUIIMHCKOM TE€HETHKU B
MpPEA0TBPALICHUH U JICUEHUU TeHETUUECKUX 3a00I€BaHU YEIOBEKa.

JdeMoHcTpanuu:

[ToptpeTsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecorckuii, H. 1. Bapuos.

TabGnumps! u cxembl: «MOHOTUOPUIHOE CKPEUIMBAHUE M €r0 IIUTOIC€HETUYECKash OCHOBa», «3aKOH PaCHICIUICHUS U €ro
IIUTOTEHETHYECKas OCHOBa», «3aKOH YHCTOTHI ramer», «JlurmbpumaHoe ckpemmBanuey, «lluTomorndaeckue OCHOBBI
IUTHOPUIHOTO CKpeuuBaHus», «Meho3», «BzaumonelcTBre aiedbHbIX TE€HOB», «l eHeTHYecKue KapThl PACTEHUI,
KUBOTHBIX M 4YeJOBEKa», «l'€HEeTHKa IMona», «3aKOHOMEPHOCTH HACJENOBaHUs, CUEIJIEHHOrO ¢ mHoJioM», «KapuoTumsl
YeJI0BEeKa U KUBOTHBIX», «Bumbl nameHunBoctn», «MoaudukaimonHas U3MEHUUBOCThY, «HacnemoBanue pesyc-hakTopay,
«I'eHeTnka rpynn KkpoBu», « MyTanlMOHHasi U3MEHYUBOCTD.

ObopynoBanue:  Monenu-anmiaukanuu — «MoHoruOpunHoe — ckpemmBaHue», «HemomHoe — HOMUHHUpPOBaHUE,
«lurnbpunnoe ckpemmBanuey, «llepekpéct xpomMocoM», MUKPOCKON U MUKporpenapar «Jpo3zodunay (Hopma, MyTanuu
(bopMBI KPBUIBEB U OKpPACKH Teia), repdapuii «['opox moceBHOM».

JlabopaTtopHble M mpaKkTHYecKHe PadoThI:

JIabopartopHast pabota Ne 5. «/3yuenue pe3ynbTaToB MOHOTHOPHUIHOTO U AUTUOPUIHOTO CKPEUIUBAHUS Y IPO30(HIIBI
Ha FOTOBBIX MUKPOIIPETIAPATAX).

JlabopatopHast pabora Ne 6. «/3yyenune mMoAUPUKALUMOHHON H3MEHUYMBOCTH, MOCTPOCHUE BAPUAIMOHHOTO psla U
BAPHUALIMOHHON KPUBOW».

JIaGoparopHas padota Ne 7. «AHanu3 myTauuil y Apo30(uiabl Ha TOTOBBIX MUKPOTPENnapaTax».

[Tpaktiueckas padora Ne 2. «CocTaBiieHre U aHATTU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenexkuys Kak HayKa M IpoLecc. 3apOoXkACHHME CeJIeKUuU U aoMectukauusa. Yuenue H. 1. BaBunoBa o meHtpax
IPOUCXOXKIECHUS U MHOT000pa3us KyJabTYpHBIX pacTeHUil. LIeHTpbl NpOMCXOXKAEHNS JOMAIIHUX KUBOTHBIX. CopT, mopona,
LITAMM.

CoBpeMeHHbIE METOIbI CEIeKIIMU. MacCoBBIN U MHANBUAYAIbHBINH OTOOPHI B CENIEKLIMN PACTEHUHN U )KUBOTHBIX. O1leHKa
’KcTEpbepa. bim3kopoacTBeHHOE cKkpenmBaHue — MHOpUAMHT. Yncras nuHud. CkpemuBaHUe YUCTHIX JUHMM. I'ereposuc,
win rubpuaHas cuina. HepoacrBeHHoe ckpemuBaHue — ayTopuauHr. OtpanénHHas ruOpuauM3anms M €€  yCHEXH.
HcKycCTBEHHBI MyTareHes3 U NOJIy4eHHE MOJIUIUIONIO0B. JJOCTHKEHUS CENIEKIMN PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHnonorus kak oOTpacip NPOU3BOACTBA. ['eHHas uHXeHepus. OTambl co3nanus pekomOuHanTHOM J[HK n
TPAHCTEHHBIX OpraHu3MoB. KierouHas uHkeHepus. Kiietounele KyiabTypbel. MUKPOKIOHAIBHOE Pa3MHOKEHHE PACTECHHM.
KnonupoBaHue BbICOKONPOAYKTUBHBIX CEIbCKOX03HCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U ATHUECKUE ITpobiembl. MO
— T€HETUYECKH MOAU(PUIIMPOBAHHBIE OPIraHU3MBI.

JleMOHCTpauuu:

[Toprpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. IBanos.

TabGmups! 1 cxembl: kapTa «L{eHTpbI MPOUCXOXKIEHUS 1 MHOTOOOpa3usi KyJIbTypHBIX pacTeHui», «Ilopoasl qoManHmx
KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OtmanéHHas TuOpuauzanus», «Pabotel akagemuka M. @. MBaHoBay,
«ITomumnonnus», «O0BEKTHI OMOTEXHOJIOTUNY», «KileTouHbIe KyJIbTYphl U KJIOHHPOBaHHUE», «KOHCTpyHpOBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

ObopynoBaHue: MyJSKH IUIOAOB M KOPHEIUIOAOB AMKUX (OpPM U KyJIbTYpPHBIX COPTOB pacTeHu#, repbapuit
«CenbCKOX035CTBEHHBIE PACTCHHUS.

JlabopaTopHble U NpakTHYECKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOAbl U JOCTUXKEHHS CEJIEKIIMM PACTEHHM M JKMBOTHBIX (HA CEJEKLHMOHHYIO CTaHIUIO,
IUIEMEHHYIO (DepMy, COPTOMCHBITATENIbHBIA yYacTOK, B TEIUIMYHOE XO3AWCTBO, JIAOOPATOPHUIO arpOyHHUBEPCUTETA WIIU
Hay4HOI'O LIEHTPA)».



11 KIIACC

Tema 1. JBoIIOLIMOHHAST OHOJIOTHS.

[IpennocslIku BO3HUKHOBEHUS HBOJIIOLIMOHHOW TEOpUHU. DBOJIIOIMOHHAS TEOopus U €€ MecTo B Ouosjoruu. BausHue
HBOJIFOLIMOHHOW TEOPUU HA pa3BUTHE OUOJIOTMU U APYTUX HAYK.

CunerenbcTBa 3BomoUMU. [laneoHTomornyeckue: Mmocier0BaTeIbHOCTh IMOSBICHUS BUIOB B NAJIEOHTOJIOTMYECKON
JIETOTIHCH, TIepeXxoiHbIe GopMbl. bruoreorpaduueckue: cxoacTBo u paznuuue dhayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHe: CXOACTBA U PA3IUYUs SMOPHOHOB Pa3HBIX BUIOB MO3BOHOUHBIX. CpaBHUTENIbHO-aHATOMHYECKHUE:
TOMOJIOTUYHbBIE, aHAJIOTUYHbIE, pyAUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHUE: CXOACTBO MEXAHU3MOB
HACJIEICTBEHHOCTU U OCHOBHBIX META0OJNYECKUX IIyTEH Yy BCEX OPraHN3MOB.

OomornmonHas Teopust Y. J{apBuna. [Ipeanocriiky BOSHUKHOBEHUS JapBUHU3MA. [[BHKYIIHE CHJIBI 3BOJIIOIUU BUIOB
no JlapBuHy (M30BITOYHOE Pa3MHOKEHHE MPH OrPAaHUYCHHOCTH PECYpCOB, HEOoNpeAenéHHAas W3MEHYMBOCTb, OopbOa 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bomonu (CTI) u €€ 0OCHOBHbBIE TIOJIOKEHUS.

Muxkposontonus. [Tonynsanus Kak eIMHULA BUAA U HBOJIIOLINN.

JIBmokymiue cuibl ((hakTopbl) HBOJIIOLMU BUAOB B Mpupoze. MyTallmOHHBIN Mpolecc 1 KOMOMHATUBHAS U3MEHYHBOCTb.
[TomynsiiioHHBIE BOJHBI U Ipeiid reHoB. M3omsaius 1 MUrpanms.

EcTecTBeHHBIN 0TOOP — HAPaBIAOLUI (pakTop IBOIOLUNA. DOPMBI ECTECTBEHHOTO 0TOOpA.

[TprcnocoO0aeHHOCTh OPraHU3MOB KaK pe3ysbTat sBosonuu. [Ipumepsl npucnocobnennii y opraHusmMoB. ApoMop(o3sl
U UJIN0-aJalTalHH.

Bun u BunooOpazosanue. Kpurepun Buna. OcHoBHbIE (pOpMBI BUI000pa30BaHus: reorpaduueckoe, 3K0I0rHuecKoe.

Maxkposomorusi. @opMbl 3BONIONNH: (pUIeTHUECKast, AMBEPreHTHAsI, KOHBEpPreHTHas1, napamiensHas. Heodpatumoctsb
HBOJIIOLIHH.

[TpoucxoxaeHne oT HecneUaIn3UpOBaHHbIX NpeaKoB. [Iporpeccupyromas cnenuanu3anys. AJanTUBHAs paguanysl.

JleMoHcTpanuu:



[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Hapeun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, @. Mromnep, A. H.
CeBep110B.

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHMYecKOro Mupa Ha 3emie», «3apolbIliM IMO3BOHOYHBIX KUBOTHBIXY,
«Apxeontepukcy, «Popmbel 60psOBI 3a cymiecTBoBaHuE», «EcTecTBeHHBIH 0TOOPY, «MHOTrOoOoOpa3ue COpTOB pPaCTEHHII,
«MHoroo6paszue nopoj *KUBOTHbIX», «[lonmynauumny, «MyTallmoHHas U3BMEHUYUBOCTHY», « ApomMop(do3b», «Mauoanantauumny,
«O01as gerenepauusy», «JIBrxKyiue cuisl 3Bodtonuny», «Kapra-cxema mapuipyra nyremectsus U. Jlapsuna», «boprba 3a
cymectBoBanue», «lIpucnocobieHHocTs opraHusmoB», «leorpaduueckoe BHI000pazoBaHHE», «IKOJOTHYECKOE
BUJ1000pa30BaHKE.

ObopynoBaHHe: KOJUIEKIUS HACEKOMBIX C PAa3IUYHBIMA TUIIAMHU OKpAacKd, HAOOp TIJIOJOB U CEMSH, KOJICKIUS
«IIpumMepsbl 3alUTHBIX MPUCIOCOOJIEHUHN Y JKUBOTHBIX», MOJIENIb « OCHOBHbBIE HAIIPaBJICHUS SBOJIOLUNY», OOBEMHAA MOJENb
«CTpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduyeckas xkapra mupa, Kosekuus «DopMbl COXpaHHOCTH MCKOMAEMbIX XHUBOTHBIX U PACTEHHI», MOJENb
anmmmakanusa — «llepexkpéct  xpomocom», BiaxHele Ipenaparbl «Pa3Burme Hacekomoro», «Pa3BuThe IJSTyLHIKH»,
MuKpormnpenapar «J{pozodunay (Hopma, MmyTaruu GopMbl KPbLUTEEB U OKPACKH TENA).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnas padota Ne 1. «CpaBHeHUE BUOB IO MOP(OIOTHUECKOMY KPUTEPHUION.

Jlabopatopnas pabota Ne 2. «Onmrcanue mpucrnocoOJIeHHOCTH OPTaHU3Ma U €€ OTHOCUTEIHLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE M Pa3BUTHE )KU3HHM Ha 3emue.

JloHay4yHbI€ MpECTaBICHUS O 3apOXKICHUN KU3HU. HayuHble TUnoTe3bl BOSHUKHOBEHMS )KM3HU Ha 3eMJie: abuoreHes u
naHcrepMusi. XUMUYEcKas JBOJIONUS. AOMOr€HHbI CHUHTE3 OpPraHMYeCKHX BEIIECTB M3  HEOPraHUYECKHX.
DKCnepUMEeHTAIbHOE MOATBEPKICHUE XMMHUUYECKOW 3BoJolMK. HadanbHble sTambel OMoJornyeckoi sBomtonuu. ['mnoresa
PHK-mupa. @opmupoBanne mMeMOpaHHBIX CTPYKTYp UM BO3HHUKHOBEHHE MPOTOKIETKH. [lepBble KIETKHM U MX 3BOJIOLUA.
@opMHpPOBaHUE OCHOBHBIX IPYIII KUBBIX OPTAaHU3MOB.

PazButue xu3nu Ha 3emiie mo 3paMm U nepuoaaM. Karapxei. Apxelickas u nporeposoiickas spsl. [laneo3olickas spa u
e€ epuo/Ibl: KEeMOPUNCKUMN, OPJIOBUKCKUHN, CUITYPUUCKUM, IEBOHCKWM, KAMEHHOYTOJIbHBIN, TIEPMCKHUH.

Me3so30¥1cKas 9pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.



Kalino3olickas 3pa u €€ neprojibl: NMajIeOreHOBbIN, HEOT€HOBbBIM, AHTPONOTE€HOBBIH.

XapakTepuCcTUKa KJIMMAaTa U IeoJOTMYecKuX npoueccoB. OCHOBHBIE ATAlbl 3BOJIIOLIUNA PACTUTEIBHOTO W JKMBOTHOTO
mMupa. ApoMopdo3bl y pacTeHUi U )KUBOTHBIX. [losiBIIeHNE, paclBET U BHIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYeCcKOro MMpa Kak OTpa)keHue 3BOJIIOIUH. OCHOBHBIE CUCTEMAaTUYECKHUE IPYIIIIBI OPraHU3MOB.

DOBoJIIOLMA YeNOBEKAa. AHTPOMOJIOTUSl KaK Hayka. Pa3BUTHE MpENCTaBICHUN O MPOUCXOXKICHUM 4eloBeKa. MeTo[bl
U3y4yeHHus aHTpornoreHe3a. CXoACTBa U pa3nyus 4eJI0BeKa U )KMBOTHBIX. CHCTEMaTHYECKOE MTOJI0KEHUE YEIOBEKA.

JBrxymue cuiibl (pakTopsl) aHTponorene3a. HacneacTBeHHass U3MEHYMBOCTh M €CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIN
o0Opa3 >KU3HH, U3TOTOBJICHHUE OPYAUM Tpy/a, MBIIILJICHUE, PEUb.

OCHOBHBIE CTaAUM W BETBHU 3BOJIIOLMM YEJIOBEKA: ABCTPATONUTEKH, YenoBek ymenslid, YenoBek NpIMOXOISAIIUH,
UYenoBek HeaHaepTalbckuid, YenoBek pa3yMHbId. Haxoakd HCKOMaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBaHHUS, 00JIaCcTh
pacnpocTpaHeHusi, 00bEM IrOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

Yenoseueckue packl. OcHOBHbIE OOJbIIME pachkl: eBpomeouaHass (eBpasuiicKas), HErpo-aBCTPATIOUIHAS
(3xBaTOpHANIbHASA), MOHTOJIOMAHAS (a3MaTCKO-aMepUKaHCKast). UepThl MPHUCIIOCOOICHHOCTH TMPEICTABUTENEH YeTOBEUECKUX
pac K yCIOBHSIM CyLIECTBOBaHMS. ENMHCTBO yenoBedyeckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: ®@. Penu, JI. I1actep, A. K. Onapun, C. Munep, I'. FOpu, Y. [lapBuH.

Tabmuupl u cxembl: «Bo3HukHOBeHHE COJIHEUHON cHUCTEMBbl», «Pa3BUTHE OpraHuyeckoro mupa», «PacturenbHas
KJIeTKa», «KuBoTHas kietkay, «lIpokapuotuueckas kietka», « CoBpeMEHHasi CHCTEMa OPraHUYecKoro Mupay, «CpaBHEHHE
AHATOMHUYECKHUX YepT CTPOCHUS YeJIOBEKa U YeJI0BEKOOOPa3HbIX 00e3bsiH», « OCHOBHBIE MECTA MAJICOHTOJOTUYECKUX HAXOI0K
IPEAKOB COBPEMEHHOIO YeNOBeKa», «JlpeBHenmune moan», «JpeBHue moan», «llepBble COBpPEMEHHBIE JIFOAN,
«YenoBeyecKkue pach».

Ob6opynoBanue: Mymspku «lIpoucxoxkaeHne uenoBeka» (OIOCTBI aBCTPAJONUTEKa, MUTEKAHTPONa, HeaHAepTalblia,
KPOMAaHbOHIIA), CJCTIKU MM U300pakeHUsI KAMEHHBIX OpYAHM MepBOOBITHOIO YeIOBeKa (KaMHU-YOIIIEPhl, pyousa, ckpebia),
reOXpPOHOJIOrHYecKas Ta0yuila, KoJUIeKus «D@opMbl COXPAHHOCTH MCKOIAEMbIX JKUBOTHBIX U PACTEHUI.

JlabopaTopHble U NpakTHYECKHE PAdOThI:

[Tpaktuueckas padota Ne 1. «M3ydeHue nckonaeMbIX OCTATKOB PACTEHUH M )KUBOTHBIX B KOJIIECKITHSIX).



DKcKypcus «IBOMIOIUS OPraHUYECKOT0 MUpa Ha 3emMJie» (B €CTECTBEHHO-HAYUHbIN WM KpaeBeAUEeCKUN My3ei).

Tema 3. OpranusMbl 4 OKpYy:Ka0IIas cpeaa.

OKOJIOTHSI KaK Hayka. 3aJadd M pasfenbl 3KOJOrMU. MeToAbl HKOJOTMYECKUX HCCIEAOBAaHUN. ODKOJIOTHYECKOE
MHPOBO33PEHHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenbl 00MTaHUs] OPraHM3MOB: BOJIHAS, HA3€MHO-BO3/IYIIIHAS, [IOYBEHHAs!, BHYTPHOPIaHU3MEHHAS.

Okonornueckue  ¢akropsl. Kinaccudukauus skonornueckux — QakrtopoB: aOUOTHYECKHWE, OUOTHUYECKHE W
aHTpOIOTreHHbIE. J[eficTBUE IKOJIOrMYEeCKUX (PAaKTOPOB HAa OPTaHU3MBI.

AbGuotnueckue (QakTopbl: CBET, TemrepaTypa, BiIaxHOCTh. dDotomepuogusM. Ilpucrnocobnenus OpraHu3sMoOB K
AeicTBHIO a0HOTHYECKUX (aKTOPOB. bruomornyeckue puTMsl.

buotnueckue ¢gakropsl. Bunbl 6MOTHUECKHX B3aUMOACHCTBUN: KOHKYPEHIIUS, XUITHUYECTBO, CUMOUO3 U €ro (hOPMBI.
[lapazutusm, Koomepaiusi, MyTyaJlu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJECOHUMYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHue OMOTHUUECKUX B3aWMOJACUCTBUMN I CYIIECTBOBAHUS OPTaHU3MOB B IMIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKHA monyasiuud. (OCHOBHBIE MOKAa3aTeau MOMYJSIUUMU: YHCIEHHOCTh, IUIOTHOCTD,
POXKJIaEMOCTh, CMEPTHOCTb, IPUPOCT, MUrpanusl. JJMHAMUKa YUCICHHOCTH NOMYJISIUNN U €€ PEeryJIsaius.

JdeMoHcTpanuu:

[ToptpeTni: A. I'ym6onbar, K. @. Pynbe, O. ['ekkensb.

Tabmumsr u cxemsl: kapta «lIpupomnbie 30HBI 3emiun», «Cpeabl OOUTaHHS OPraHU3MOBY, «DOTONEPUOAUIMY,
«[Tonmynsiumny, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYJSAIUU HHPY30pUU-TYenbKny, «lluieBbie memmy.

JlabopaTopHble U NpakTHYECKHE PAdOThI:

JIabopatopnas padota Ne 3. «Mopdonoruueckue 0cCOOEHHOCTH PACTEHUHN U3 Pa3HBIX MECT OOUTAHUS.

JIabopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTUE YEPEHKOB KOJIEYCay.

[IpakTiueckas pabota Ne 2. «[loacy€r miI0THOCTH MOMYJISIIINI pa3HbIX BUOB PACTCHHID.

Tema 4. CooO1ecTBa 1 IK0JIOrHYECKHE CHCTEMBI.

Coo0111ecTBO Opranu3mMoB — 6uoleH03. CTpyKTypbl OMOIIEHO3a: BUI0Basl, MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas).
Bunpi-nomMmunantel. CBsi3u B OMOLIEHO3E.



OkoJsiornyeckue cucrteMbl (3kocucteMsl). [lonstue 06 skocucreme u GuoreoneHo3e. OyHKIMOHATBLHBIE KOMIIOHEHTHI
HKOCUCTEMBI: MPOAYLEHTHI, KOHCYMEHTHI, peayleHTbl. KpyroBopoT BEHIECTB U MOTOK SHEPIruM B sKocucteMe. Tpoduyeckue
(muieBbie) ypoBHH sKocucTeMbl. [lumessie 1menu u cetd. OCHOBHBIE MOKAa3aTeNM AKOCHCTEMBI: OMomacca, MpPOAYKIHS.
DKOJIOTHYECKHE MUPaMUbL: MPOAYKLIHUU, YUCICHHOCTH, Onomacchl. CBOWCTBA 3KOCHUCTEM: YCTOWYMBOCTh, CAMOPETYJIISIINS,
pazButue. Cykieccus.

[IpupoaHbie 3KocUCTEMbI. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO UJTU IIIMPOKOJIMCTBEHHOTO Jieca.

AHTPONOreHHBIE KOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBI. buosiorndyeckoe M XO3sIMCTBEHHOE 3HAYEHUE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpasue kak gpaktop ycToitunBocTH 3kocucteM. CoxpaHeHrne OHMOJIOrHIecKOro pa3HooOpasus Ha 3emiie.

VYyenue B. . Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u ctpykTypa ouocdepsl. JKuBoe BemecTo 1 ero GyHKIUH.
Ocob6ennoctu 6uocephl Kak 1J100aabHOM 3KOcucTeMbl. /[lnHamMudeckoe paBHOBecHe U oOpaTHas CBsA3b B Onocdepe.

KpyroBopotsl BemecTB W OHOTr€OXMMHYECKHE ITUKIIBI JJIEMEHTOB (yTiepona, a3ora). 30HAIBHOCTh OuoChephl.
OcHoBHbBIE OMOMBI CYIIIN.

YenoseuecTBO B Onocdepe 3emiin. AHTpONIOreHHbIE U3MEHEHHs B Ouocdepe. I modanbHbIe 3KOTOTHYECKUE MPOOTIEMBI.

CocyiectBoBanue Mpuposl U yenoBeuectBa. CoxpaHeHne OMopazHOoOpasusi Kak OCHOBA YCTOMYHMBOCTH OHOC]EpHI.
OcHoBa palMOHAIBHOIO YMPaBICHUS NPUPOAHBIMU pEeCypcaMu U MX HMCHoJib3oBaHuE. JlocTHKeHHs OMOJOTMHM M OXpaHa
PUPOJIBI.

JleMmoHcTpanuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuupr u cxembl: «llumessie nenu», «buolieHo3: coctaB u cTpykTypa», «llpupomnbsie coobmectBay, «llenu
NUTaHUs», «KoJIoTHUecKas nupamuia», «bruocdepa u yenoBex», «IKocucTeMa MHUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOro Jnecay, «buoneHo3 BomoéMay», «ArpoueHo3», «lIpumepHble aHTPONOrE€HHbIE BO3ACHCTBUS HA MPUPOIY,
«Baxxnelmme MCTOYHUKHU 3arps3HEHUs] BO3JyXa M TPYHTOBBIX BOJ», «llouBa — BaxHeilmas cocTaBisomas Ouocdepo»,
«DakTtopsl aerpanganuu nouBy, «llapaukoBeiil 3PdexT», «DakTophl paJIUOaKTUBHOIO 3arpsisHEHUs Ouochepb», «O0mas
CTpYKTypa 6uocdepni», «Pacnpoctpanenue xu3nu B ouocdepe», «O30HOBBIN 3kpaH Oruochepb», «Kpyropopor yriepoa B
ouocgepe», «KpyroBopot azora B mpupoie».



ObopynoBanue: moaenb-anmvkanus «Tunuunsle OnoneHo3b», repdapuil «PacturenbHble COOOIIECTBA», KOJIEKLIUU
«buoueHo3», «Bpennrenyu BaKHEHIINX CEbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U KOJUIEKIUM PACTEHUH U )KMBOTHBIX,
MpUHAJJISKAIINE K Pa3HbIM 3KOJOTHUYECKUM TpyInaM ogHoro Buaa, Kpacuas kaura Poccuiickoit @enepannu, n3o0pakeHus
OXpAaHSIEMbIX BUAOB PACTEHUHN U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA IIPOI'PAMMLI 110 BHOJIOITMMA HA BA30BOM VYPOBHE
CPEJHETI'O OBIIEI'O OBPA3OBAHNMA

Cornacao ®I'OC COO, ycranaBiauBaroTCa TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS O0yUYarOITUMHUCS MPOTPAMM CPETHErOo
oO1ero 00pa3oBaHus: JIMUHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType TUYHOCTHBIX pe3yJIbTaTOB OCBOEHUA MpeaMeTra «buosiorus» BbIAEIEHBI CIEAYIOIINE COCTABISIONIME:
OCO3HaHUE 00YUYAIOIIUMHUCS POCCUICKON TPakIaHCKOW MIEHTUIHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH
U CaMOOIIPEEIICHHUIO, HAIMYME MOTUBALUUA K OOY4YEeHHIO OMOJIOTHH, LEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUMN
JUYHOCTHA HA OCHOBE KJIIOYEBBIX LIEHHOCTEW M UCTOPUYECKUX TPAJAMIMN pa3BUTHUS OMOJOTMYECKOTrO 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTh  OOYYaloIIUXCS PYKOBOJCTBOBATHCS B CBOEU JACSATENBHOCTH I[EHHOCTHO-CMBICIOBBIMU — YCTaHOBKAaMH,
MPUCYIIIUMH CUCTEME OMOJIOTHYECKOTO 00pa30BaHusl, HATMYNE SKOJIOTUYECKOTO MPABOCO3HAHUS, CTIOCOOHOCTH CTABUTH IIEIIN
Y CTPOUTH KU3HEHHBIE TUIaHBI.

JlnyHOCTHBIE pe3yibTaThl OCBOCHHS MpeameTa «buonorusy» MOCTUraroTCs B €IMHCTBE y4eOHOM M BOCHUTATEIbHOU
NEATEIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCHUMCKMMH COLMOKYJIbTYPHBIMH, HCTOPUYECKUMH M JTyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, TMPUHSATHBIME B OOIIECTBE MpaBUJIaMU W HOPMaMH TOBEJIECHUS U CIIOCOOCTBYIOT MpoIeccam
CaMOITO3HAaHUs, CAMOBOCIIUTAHUSI U CAMOPA3BUTHS, PA3BUTUSI BHYTPEHHEN MO3ULMU JIUYHOCTH, NMAaTPUOTU3MA, YBAKECHUS K
3aKOHY W TPABOIMOPSIKY, YEIOBEKYy TpyAa M CTaplieMy TOKOJICHWIO, B3aMMHOTO YBa)KCHHUs, OCpPEKHOTO OTHOIICHHS K
KYJIbTYPHOMY HACJIEAUI0 U TPAIUIUSIM MHOTOHAIMOHAIBHOTO Hapona Poccuiickon denepanuu, NpUpoOIE U OKPYKAOLIEH
cpene.

JImaHOCTHBIE pe3yJbTaThl OCBOCHHS yueOHOTO TpenMeTa «buomorusy momKHBI OTpa)xaTh TOTOBHOCTh U CITOCOOHOCTH
oOydJaronmxcsi PyKOBOJCTBOBAaThHCS CHOPMHUPOBAHHON BHYTPEHHEH TO3WIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOLIUX TPAJULMUOHHBIM IEHHOCTSIM POCCHIUCKOTO
oOl1lIecTBa, pacIIUPEHUE KU3HEHHOI'O ONbITa U ONbITa JEATEIBHOCTH B IMPOIECCE peaM3allid OCHOBHBIX HAINpaBlICHUMN
BOCIIUTATEIBHON JIESITEIBHOCTH, B TOM YHCJIE B YACTH:



1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON TMO3UIMKM OOYYaIOIIErocs Kak aKTMBHOT'O WM OTBETCTBEHHOTO HJIEHA POCCHHCKOTO
00I1IECTBA;

OCO3HAHHWE CBOMX KOHCTUTYITMOHHBIX TIPAB M 00S3aHHOCTEH, yBAKECHUE 3aKOHA U TTPABOTIOPS/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IMPU CO3JIaHMHM Y4YEOHBIX IMPOEKTOB, PEIIEHUH YYEOHBIX U
MO3HABATEIbHBIX 3a]1a4, BBITIOJIHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH ONPEIETSATh COOCTBEHHYIO MTO3UIIUIO 10 OTHOIICHUIO K SIBIICHUSM COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMEHUE YYUTHIBaTh B CBOUX JIEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBHUS JIOACH C pasHBIMU
yOEXKIeHUSIMH, KyJTbTYPHBIMU IIEHHOCTSIMU U COIIMATBHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B TMPOIIECCE COBMECTHOTO BBIMOJHEHUS y4e€OHBIX, IIO3HABATEJIbHBIX U
UCCIIEIOBATELCKUX 3aJ1au, YBAKUTEIBHOTO OTHOIICHHS K MHEHMIO OIIMOHEHTOB MPH OOCYXXJIEHUHM CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUMCKON TPAKIAHCKOW WJEHTUYHOCTH, MAaTPUOTU3MA, YBAKEHHS K CBOEMY Hapojy, YyBCTBa
OTBETCTBEHHOCTH Tiepe; PoauHol, ropocTu 3a CBOM Kpaii, cBoro PojHy, CBOM S3bIK U KYJIBTYPY, IMPOIILJIOE U HACTOSAIIEE
MHOT'OHAllMOHaJIbHOIrO Hapoaa Poccun;

[IECHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEIUI0 M MaMSTHUKaAM NPUPOJbI, JOCTHUXKEHUsM Poccuum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/E;

CITIOCOOHOCTh OIIEHMBATh BKJIAJI POCCHMMCKUX YUYEHBIX B CTAHOBJIICHHE M Pa3BUTHE OMOJIOTUM, TTOHUMAHHS 3HAYCHUS
OMOJIOTHY B MMO3HAHWHU 3aKOHOB MPUPO/IBI, B )KU3HU Y€JIOBEKA M COBPEMEHHOI0 O0IIECTBA;

uaeiHas yoe:xx 1€HHOCTh, TOTOBHOCTD K CITY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €T0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHME TYXOBHBIX IICHHOCTEH POCCUIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS,



CIOCOOHOCTh OLIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHbIE PEIIEHUs, OPUEHTUPYSACh HA MOPaJbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM DPOAMUTENSM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHSITHUS LEHHOCTEH
CEeMEWHOM XHU3HU B COOTBETCTBUU C TpaIulMsIMU HapoaoB Poccuw;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKJIIOYas SCTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA, CIOPTa, TPYAA,
0OIIIECTBEHHBIX OTHOIICHUIA;

MOHMMAHHE YMOLIMOHAIBHOTO BO3/CHCTBUS KUBOM MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTH K CAMOBBIP@XEHUIO B Pa3HBIX BUAX UCKYCCTBA, CTPEMJICHHE MPOSIBIIATH KA4eCTBA TBOPUECKOM JTMYHOCTH;

5) pu3nyeckoro BocnuTaHusi, POPMHUPOBAHUS KYJIbTYPbI 310POBbSI U IMOLUOHAIBLHOI0 0J1ar0NOTyYH:

MOHMMAaHUE U peau3alus 3JJ0POBOro U 0e30mMacHOro oopasa Xu3HH (30pOBOE MUTAHUE, COOIIIOIEHUE TUTHEHUYECKUX
OpaBWJI U HOPM, COAJaHCHPOBAHHBIN PEXHUM 3aHATHH MU OTIbIXa, peryisipHas (u3nueckas aKTHUBHOCTH), OEpexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY M MICUXUYECKOMY 3710POBbIO;

NOHUMaHWE LIEHHOCTH NPaBUI HMHIUMBUAYAIBHOTO M KOJUIGKTMBHOTO O€30MaCHOTO TMOBEIEHHS B CHUTYalMsX,
YIPOKAIOIIUX 30POBBIO U )KU3HHU JIIOJIEH;

OCO3HaHHUE TMOCIEACTBUN U HETPUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOICHUS aIKOT0JIsl, HAPKOTHUKOB, KypeHUs);

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPY/Y, OCO3HaHUE LIEHHOCTH MaCTEPCTBA, TPYA0I00ue;

TOTOBHOCTb K aKTUBHOM JI€ATENIBHOCTH TEXHOJIOTMYECKOH W COIMAJbHOM HANpaBICHHOCTH, CHOCOOHOCTH
MHHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOATENBHO BBITIOJIHSITH TaKyIO JESTEIbHOCTS;

MHTEPEC K Pa3IUYHbIM cepaM MpodeccrnoHaNbHON NeATeIbHOCTH, YMEHUE COBepLIaTh OCO3HAHHBIA BHIOOP Oymyliei
npodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U CAMOOOPA30BaHUIO HA MPOTSHKEHUH BCEH KU3HU;

7) 3K0JIOTHYeCKOIr0 BOCTIMTAHUS

HKOJIOTMYECKH 1eIecO00pa3HOe OTHOUICHUE K MPUPOAE KaK UICTOYHHUKY KU3HU Ha 3eMJjie, OCHOBE €€ CYIIECTBOBAHMS,



HOBBIIIEHUE YPOBHS SKOJOIMYECKOM KYyJIBTYpbl: IPUOOPETEHHE OIBbITA IJIAHUPOBAHUS IOCTYINKOB M OLEHKH HX
BO3MO’KHBIX MOCIEACTBUM JUIsl OKPY KAIOLIEH cpebl;

OCO3HaHHUE TI00aTbHOI0 XapaKTepa SKOJOTHUYECKUX Mpo0eM U IMyTel X penieHus;

CIOCOOHOCThH HCIOJIb30BaTh MpUOOpeTaeMble MPU HW3YYCHUH OMOJIOTHHM 3HAHWA M YMEHMS MPHU PELICHUH MpoosieM,
CBSI3aHHBIX C pAlMOHAJIbHBIM IPUPOAOIIOJIB30BAHUEM (COOIIOAECHHUE MpaBUJ TOBEAEHUS B IPHUPOJE, HAIPABICHHBIX Ha
COXPAHEHUE PABHOBECHS B SKOCUCTEMAX, OXPaHy BUJIOB, 3KOCUCTEM, OHOCHEPHI);

AKTUBHOE HENpUATHE JEHCTBUM, NPHUHOCSIIMX BpEI OKpYXarolled NpUpPOJHOW Cpele, YMEHHE IPOTrHO3UPOBATH
HEeOJIaronpHUsITHBIE SKOJOTUYECKUE MTOCIEICTBUS IPEATPUHUMAEMBIX JEHCTBUIM U PEeIOTBpaLaTh UX;

HaJU4HE Pa3BUTOrO SKOJOTMYECKOIO MBIIIJIEHUS, 3KOJIOTMYECKOW KYJIbTYpbI, ONBITA JAEATEIbHOCTH 3KOJOTMYECKON
HaIPaBJIEHHOCTH, YMEHHS PYKOBOJCTBOBATbCSI MMM B I103HABATEJIBbHOM, KOMMYHHKAaTUBHOM W COLMAJIBHOM IPAKTUKE,
TOTOBHOCTH K YYaCTHIO B IIPAKTUUECKOH EATEIbHOCTH YKOJOTMYECKON HAIIPABIEHHOCTH;

8) neHHOCTH HAYYHOI'0 TO3HAHUA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOILIECTBEHHOM
MPAKTUKU, OCHOBAHHOT'O HA AMAJIOTE KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpLIEHCTBOBAHNUE SI3bIKOBOI M UMTATENbCKON KYJIbTYPBI KaK CPEICTBA B3aUMOJCHCTBUS MEXKY JIFOJIbMU U ITO3HAHUS
MUDA;

MOHMMAaHUE CHeuu(PUKU OMOJOTUM KaK HAyKH, OCO3HAHHUA €€ POoiu B (POPMHUPOBAHUU PAIMOHAIBHOIO HAYYHOTO
MBIIICHHS], CO3JaHUH 1IEIOCTHOTO MPEICTaBICHHS 00 OKpPY’KaoIeM MUpPE Kak O €IMHCTBE MPUPO/IbI, YeJIOBEKa U OOIIEeCTBA,
B IIO3HAHUH [IPUPOAHBIX 3aKOHOMEPHOCTEHN U PELIEHUH IIPOOJIEM COXPAHEHUS IPUPOIHOTO PABHOBECUS;

yOex1EHHOCTh B 3HAYUMOCTU OWOJIOTMH JJIi COBPEMEHHOW LMBWIM3ALMU: O00ECIEYEeHHUs] HOBOTO YpPOBHSI pa3BUTHS
MEIMLIMHBI, CO3/IaHNE MEPCIEKTUBHBIX OMOTEXHOJIOIH, CIOCOOHBIX pelIaTh pecypcHble MPOOJIEeMBbl pa3BUTHSI YEJIOBEUECTBA,
MOKCKa IMyTeH BBIXOAA U3 TI00ATIBHBIX AKOJIOTMUYECKHUX IMPOOIeM M oOecreueHus mnepexoia K yCTOHYMBOMY Pa3BUTHIO,
palroHaIbHOMY HCTIOIB30BAHHUIO MPUPOJHBIX PECYPCOB B (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTh B IOJYyYEHUM OMOJOTMYECKUX 3HAHMUN B LEISAX MOBBIIEHMS OOLIEH KYJIbTYphl, €CTECTBEHHO-
HayYHOW rpaMOTHOCTH, KaK COCTABHON YacTH ()YHKIIMOHAJIBHOW IPAMOTHOCTU 00ydaromuxcs, (GopMHUpyeMOH ITPU U3yUYE€HUU
OMOJIOTHH;



NOHUMaHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJy4aeMble 3HaAHUS ISl aHAJIU3a U OOBSCHEHUS SIBJICHUIN OKPYXKAIOIIEro MUPA U MPOUCXOASAIINX B HEM U3MEHEHUN, yMEHUE
nenath 000CHOBAHHBIE 3aKTIOYEHHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C IEII0 MOTYyUYEHHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTh CaMOCTOSITEILHO UCIOJIb30BaTh OUOJIOTHYECKUE 3HAHUS ISl PEIICHUS MPOOJIEM B pEaIbHbIX KU3HEHHBIX
CUTYaIUSIX;

OCO3HaHWE IIEHHOCTH HAaYYHOW JESITeNIbHOCTH, TOTOBHOCTh OCYIIECTBJISATh MPOECKTHYI0 M UCCIEI0BATEIbCKYIO
NEATEeIbHOCTh MHANBUIYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPAa30BaHUIO W CaMOOOPa30BaHUIO, K AKTHBHOMY IMOJYYEHUIO HOBBIX
3HAHUI MO0 OMOJIOTUH B COOTBETCTBUU C )KU3HEHHBIMU OTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

MeranpeameTHbie pe3yJIbTaThl OCBOEHUS yueOHOTO npeaMera «bruosiorusy BKIIOYAIOT: 3HaYUMBbIE JJIs1 POPMUPOBAHUS
MHPOBO33PEHUS  OOYYAIONMUXCSA MEKIUCIUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIEHAyYHbIE TOHATHS, OTPaXKAIOIINe
IEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHEIU(UKY METOJ0B TIO3HAHUS, UCIIOJIH3YEMbIX B €CTECTBCHHBIX HayKaX (BEIIECTRBO,
SHEPrus, sIBJICHUE, IPOLIeCC, CUCTeMa, HAyYHBIN (DaKT, IPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs], UCCIIEI0BAHUE,
HaOJIIOJICHUE, HW3MEpPEHUEe, OHKCIEPUMEHT | JIPyTuX), YHUBEpPCaJbHbIE Yy4YeOHBbIE JIEUCTBUA (TIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYISTUBHBIE), obOecreunBaronye (GopMupoBaHue (GyHKIIMOHATHHOW TPAMOTHOCTH U COIMAIBHOU
KOMIIETCHIIMM ~ OOYYalOIUXCs, CHOCOOHOCTh  OOYYarOIMIMXCS  HCIOJb30BaTh  OCBOEHHBIE  MEXKIUCIMILUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAbHBIE YUeOHBIC IEHCTBUS B MIO3HABATEIHLHOM U COITUATILHOM MPAKTHKE.

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHHS MPOrPAMMbI CPEHETO O0IIEro 00pa30BaHUs JOJKHBI OTpakKaTh:

OBjaieHue YHMBEPCAJbLHBIMH Y4eOHbIMH O3HABATEIbHBIMHU 1eHCTBUSMMU:

1) 6a30Bble JIOrHUYeCKHE TeHCTBUSA:

CaMOCTOSTENILHO (hOPMYITHPOBATh U aKTYaTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;



UCIIOJIb30BaTh TMPU OCBOEHUM 3HAHUW NPUEMBI JIOTUUECKOTO MbIIUICHHUs (aHalv3a, CHUHTE3a, CpaBHEHWS,
Kiaccudukanuu, o00OIIEHHUs), PACKPhIBaTh CMBICI OHOJIOTMYECKUX TMOHATUN (BBIACIATh HUX XapaKTepHbIC IPU3HAKHU,
YCTaHABJIMBATH CBSI3U C IPYTUMU MOHSATUSIMU);

ONpeNeNiaTh LeNu AESITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HUX JOCTHXKEHUS, COOTHOCUTH PE3YJbTaThl
TIeSITEILHOCTH C TIOCTABIICHHBIMHU IIEJISMU;

UCIIOJIb30BaTh OMOJIOTHYECKHE TOHATHUS JJIs1 0ObSICHEHUS (PAaKTOB M SIBICHUM KMUBOM TIPUPO/IBI;

CTPOUTh JIOTUUECKHE PACCYXKICHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IO AHAJOTHH), BBISBISATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUAX, ()OPMYITHPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTh CXEMHO-MOJICJIbHbIE CPEACTBA JJIsl MPECTABICHUSI CYIIECTBEHHBIX CBSI3€M M OTHONICHUN B M3Y4YaeMbIX
OMOJIOTHYECKNX OOBEKTaX, a TaKXKe IPOTHUBOPEUMM pa3sHOTO pPOJia, BBISIBICHHBIX B Pa3IMYHBIX HMHPOPMAIMOHHBIX
HUCTOYHHKAX,

pa3pabaThiBaTh IJIaH pEHICHUS MPOOJEeMbl ¢ Y4€TOM aHalu3a WMEIONIUXCS MaTepUalibHBIX M HEeMaTepuabHBIX
PECYpCOB;

BHOCHUTbH KOPPEKTUBBI B ACSATEIbHOCTh, OLIECHUBATH COOTBETCTBUE PE3YJbTATOB II€JISIM, OIIEHUBATh PUCKH MOCIEICTBUI
JIeSITCIbHOCTH,

KOOPJAUHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBHSIX PEAIbHOT0, BUPTYAJIbHOTO 1 KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbI€e HCCJIe0BaTEIbCKHE NeiiCTBUSA:

BJIAJI€Th HaBBbIKAMU Yy4€OHO-HCCIIEOBATEIbCKON M TMPOEKTHOM JeATEeIbHOCTH, HaBBIKAMU pPa3peIICHHs MPoOeM,
CITIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEIIBHOMY ITOMCKY METOJOB PEIICHHS NPaKTHUYECKUX 3aj]lad, MPUMEHECHHIO
Pa3JIMYHBIX METOJIOB MO3HAHMUS;

HCIIOJB30BaTh PA3IUYHbIE BUbI JEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpETALUU, TPEOOPa30BAHUIO
¥ IPUMEHEHUIO B YYCOHBIX CUTYAIIUSIX, B TOM YHCJIE TIPHU CO3/IaHUU YI€OHBIX U COIUATBHBIX TTPOCKTOB;

dhopMUpOBaTh HAYYHBIN TUIT MBIIIUJICHUS, BJIaJIETh HAYYHON TEPMUHOJIOTHEH, KITFOUYEBBIMU MMOHSITUSIMUA U METOJIaMH;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaTEIBbHOMN ACATEILHOCTH U KU3HEHHBIX CUTYAIUX;



BBISIBIISATh TIPHUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyaJM3WPOBaTh 3aJady, BBIJBHIaTh THIIOTE3Y €€ PEIICHUS, HAXOIUTh
apryMEHTHI JIJIS JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh apaMEeTPhl M KPUTCPHUH PEIICHHUS;

aHAIM3UPOBATh TIOJNYYCHHBIC B XOJE PENICHUS 3aJadd PE3yJbTaThl, KPUTUYECKUA OIEHWBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCJIOBUSIX;

JaBaTh OIICHKY HOBBIM CHTYAIUsM, OIICHUBATH MIPUOOPETEHHBIN OIIBIT;,

OCYIIECTBJIATH IEJICHAPABICHHBIN TTOUCK TIEPEHOCA CPEACTB M CIIOCOOOB JICHCTBUS B IPO(DECCHOHATBLHYIO CPEY;

YMETh TICPEHOCUTDH 3HAHUS B TTO3HABATEIIbHYIO U MIPAKTUYCSCKYIO 00JIACTH KU3HEICITCIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIC WJEH, TMpeiaraTh OPUTHHAIBHBIE TOAXOABl W pENIeHHs, CTaBUTh MNPOOJEMbI W 3a/ayw,
JIOITYCKAOITUE aIbTEPHATHBHBIC PEIIICHHUS.

3) paboTa ¢ unopmanueii:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX WHGOpMaIu (TEKCTe Y4eOHOro TOCOOHMS, HAYYHO-TIOMYJISIPHOM
JTUTEpAType, OMOJOTUYECKUX CIOBApsSIX M CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3zax MaHHBIX, B MHTepHETE), aHaIM3UpOBAThH
uHDOpPMAIMIO pa3IMYHBIX BHAOB ©  (QoOpM TMpeACTaBICHUS, KPUTUYECKH OIEHWBATH €€ JIOCTOBEPHOCTh U
HENIPOTUBOPEYHBOCTb;

(GbopMyIUPOBaTh 3alpOChl U MPHUMEHATh Pa3IMYHbIE METOJBI MPU TOWCKE M OTOOpEe OMoJIorHmYeckoi WHOOpMaIuHy,
HEO0OXOMMOI JIJIs1 BBRITIOJTHEHUS yUeOHBIX 3a/1a4;

MpuOOpeTaTh OMBIT MCTIOJb30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHN, COBEPIIEHCTBOBATH KYIbTYpPY
aKTHUBHOTO MCIIOJIb30BaHMSI PA3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSTEIIbHO BBIOMPATh ONTHMABbHYIO (HOpPMY TpeICTaBlIeHUs OMOJOTHYECKON HMHpopManuu (cxeMbl, Tpadukw,
JTUarpaMMBbl, TaOJUIIbI, PUCYHKH U IPYTOE);

WCIIOJIh30BaTh HAYYHBIA SI3BIK B KA4ECTBE CpEACTBA MpU paboTe ¢ OWOIOTHYECKOW HH(pOpMaNUel: TPUMEHSTH
XUMUYECKUe, (PU3ndecKue u MaTeMaTHIECKUEe 3HAKU U CUMBOJIBI, (popmysibl, abOpeBUaTypy, HOMEHKIIATYPY, UCIIOIH30BATh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISTHOCTH;

BJIa/ICTh HABBIKAMHU PACIO3HABAHUS M 3aIlIUTHl HH(GOPMAIMH, HHPOPMAIIMOHHOM 0€30IMaCHOCTH JTMYHOCTH.

OBjajieHUe YHHBEPCAJbLHBIME KOMMYHUKATHBHBIMH JeHCTBUSIMMU:



1) oOmenne:

OCYILIECTBIISATh KOMMYHUKALIMU BO BCeX cdepax jKU3HU, aKTUBHO Y4acTBOBATh B JUAJIOTE WM TUCKYCCHUU IO CYIIECTBY
oOcyxnaemMoil TeMmbl (yMEHHME 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CY>KJICHHUS OTHOCUTENIBHO BBITIOJHEHUS MpeajiaraeMoi
3aJla4yM, yYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTh MO3HUILIMNA JPYTUX YYACTHUKOB JUAJIOTA UM TUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CpeACTBAa OOIICHUS, MOHUMATh 3HAYEHHE COLMAIBHBIX 3HAKOB, TPEANOCHUIOK
BO3HHKHOBEHUS KOH(DIMKTHBIX CUTYAIMH, yMETh CMAT4aTh KOH(JIUKTHI U BECTU IIEPErOBOPHI;

BJIAJETh PA3JIMYHBIMU CIOcOOaMH OOIIEHUS U B3aUMOJICHCTBUA, MOHMUMATh HAMEPEHUsS NIPYTHX JIOAEH, MPOSBIATH
YBa)XUTEIbHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOM opMe (HOpMyIMpOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JJIOTUYHO M3JaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) coBMecCTHas AesiTeJIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM M MHIUBUAYAIbHOW pabOTHI MpU peIIeHUH OMOJIOTHYecKoil
po0JieMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHHUS IPYIIOBBIX (POPM B3aUMOIEHCTBUS IIPU PEIICHUU YUEOHOM 3a1auu;

BbIOMpATh TEMATUKY U METObl COBMECTHBIX JIEHCTBHI ¢ yu€TOM OOIIMX MHTEPECOB M BO3MOKHOCTEHM KaXKIOTO 4jeHa
KOJJIEKTUBA;

NPUHUMATH IIeJIM COBMECTHOM JesTeIbHOCTH, OPTaHU30BBIBATH M KOOPAWHUPOBATHh IEHCTBUSA MO €€ JOCTHXKEHHIO:
COCTaBJIATh IUIaH ACWUCTBUI, pacrlpenessTh pojau ¢ y4€TOM MHEHHMH YYacTHHKOB, OOCYXKAAaThb pPe3yibTaThl COBMECTHOM
paboThI;

OLICHMBAaTh KAayeCTBO CBOEro BKJIaJa M KaXKJOTO0 YYaCTHHKA KOMaHIbl B OOLUil pe3ynbTaT Mo pa3paboTaHHBIM
KPUTEPHSIM;

HpeJiarath HOBbIE MIPOEKTHI, OLIEHUBATh UACH C MO3UIIUN HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTHYECKON 3HAYMMOCTH;

OCYILIECTBIISAITh TIO3UTUBHOE CTPATErMYECKOE IMOBEACHHE B pa3IMYHBIX CUTYyallUsX, MPOSBIATH TBOPYECTBO WU
BOOOpakeHue, ObITh MHUIIUATUBHBIM.

OBiageHHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMH 1€ICTBUSAMM:

1) camoopranu3anmus:

MCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS I BBISIBICHUS MPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U Y4EOHBIX CUTYalUsX;



BbIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUI 11eJIEBbI€ U CMBICJIOBBIE YCTAHOBKU B CBOMX JIEUCTBHSIX M MOCTYIKaX IO
OTHOILIEHUIO K )KMBOM IIPUPOJIE, CBOEMY 310POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIbHO OCYIIECTBIISITh MMO3HABATENBHYIO NEATCILHOCTD, BBISABISATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
coOCTBEHHBIC 3a/1a4l B 00pa30BATEILHOMN JACSITEIBHOCTH U )KU3HEHHBIX CUTYAITUX;

CaMOCTOSTENIbHO COCTABJIATH IJIaH PelIeHUs NpoOieMbl ¢ YIETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEM
Y NIPEAIIOYTECHUN;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

pacmMpsTh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHIM;

JIeaTh OCO3HAHHBIN BBIOOD, ApTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO IMIUPOKON HPYAUIMU B pPa3HbIX OOJACTAX 3HAHUNA, MOCTOSHHO
MOBBINIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyalldsIM, BHOCUTb KOPPEKTUBBI B JESATEIIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEIISIM;

BJIa/IeTh HABBIKAMU MMO3HABATENILHON Pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMbIX IEUCTBUI U MBICTUTENBHBIX IIPOLIECCOB,
WX pe3yJbTAaTOB M OCHOBAHMIA, NCIIOJIH30BATh TPUEMBI pehICKCUN ISl OLICHKU CUTYaIluH, BHIOOPA BEPHOTO PEIICHUS;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO ITPUHUMATH PEIIEHUS IO UX CHUKECHUIO;

IPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3yJIbTATOB JAECATEIbHOCTH;

3) npuHsATHE ce0s U APYTrUX:

NPUHUMATh Ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U aPTYMEHTHI APYTHUX MPHU aHAIIN3E PE3YJIbTATOB JICSITEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMINOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIIMU IPYTOro YeloBeKa.

IHPEAMETHBIE PE3YJIBTATDBI



[IpenmetHbie pe3ynbTaThl 0cBoeHUs mporpammbel COO mo Ouosniornu Ha 6a30BOM YPOBHE BKJIIOYAIOT CHelM(HUUECKHE
i ydeOHoro npeamera «buosiorus» HaydHbI€ 3HAHUSA, YMEHHSI U CIOCOOBI JEHCTBUM 1O OCBOEHUIO, MHTEPIIPETALNUN U
peoOpa30BaHUIO 3HAHWM, BHJbI JAEATEIBHOCTU IO MOJYYEHUIO HOBOIO 3HAHUS M NPUMEHEHUIO 3HAHUM B Pa3iIMUYHBIX
yUeOHBIX CUTYallUsX, a TAK)KE B PEAJIbHBIX JKU3HEHHBIX CUTyalUsX, CBS3aHHBIX ¢ Ouoiorueil. B mporpamme npeameTHbie
pe3yNbTaThl MPEICTaBICHBI IO roJjaM 00yUYeHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOTO npeameta «buonorus» ¢ 10 knacce NOMIKHBI OTPAXKATh:

C()OPMUPOBAHHOCTh 3HAHUUW O MECTE€ W POJM OHOJOTMM B CHCTEME HAYYHOI'O 3HAHHUS ECTECTBEHHBIX HAyK, B
(OpMHPOBAHUN COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTHHBI MUPA U HAyYHOTO MHPOBO33pPEHUS, O BKJIAJE POCCUMCKUX U
3apyOexKHBIX YUEHBIX-OUOJIOTOB B Pa3BUTUE OMOJIOTUH, GYHKIIMOHATIBLHONW IPAMOTHOCTHU YE€JIOBEKA JJIsl PEIICHUS )KU3HEHHBIX
3ajay;

YMEHHE pacKpbIBaTh COACpKAHHE OMOJIOTUYECKUX TEPMHUHOB U TOHSITHM: KW3Hb, KIETKA, OPraHU3M, METa0O0JM3M
(oOMeH BemecTB W MpeBpallleHHe HSHEPruH), romMeocTas (caMOperyssius), YpoBHEBas OpraHU3allus >KUBBIX CHCTEM,
CaMOBOCIIPOU3BEIEHUE (PENPOAYKIIMSI), HACIECTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHE u3/araTh OWOJOTHMYecKHe Teopuu (KJIETOYHAs, XPOMOCOMHAasi, MYTAllMOHHAs, LEHTpajlbHas JorMa
MOJIEKYJIsIpHO# Omosorun), 3akonbl (I'. Mennens, T. Moprana, H. . BaBunosa) u yuenust (0 meHTpax MHOrooopasus u
IPOUCXOXKIEHUS KyJIbTypHbIX pacTeHuid H. . BaBuiioBa), onpenensiTe rpaHULIbl MX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIaJ€Th METO/IaMU HAay4yHOr'O MO3HAaHUS B OMOJOTMU: HAOIIOJEHUE U OMMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U
SBJICHUH, OpraHu3alysl U NpOBEJCHUE OMOJOTMYECKOI0 AKCIEPUMEHTA, BBIABU)KEHHUE THIIOTE3bl, BBISBICHUE 3aBUCUMOCTHU
MEX1y HCCIeAYyEeMbIMH BETMYMHAMHU, OOBSICHEHHE MOJYYEHHBIX PEe3yJbTaTOB, UCIOIb30BAaHHBIX HAYYHBIX MMOHSATHUH, TEOpUi
Y 3aKOHOB, YMEHHE JIeaTh BHIBO/IBI HA OCHOBAHUH IMOJIyUYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATh CYLUIECTBEHHBIE IPU3HAKM BUPYCOB, KJIETOK IIPOKAPUOT M DYKAPUOT, OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHA BEIIECTB U MIPEBPALLEHUS YJHEPTUH B KJIETKE, (DOTOCHHTESA,
MJIACTUYECKOTO U DHEPreTHUYECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, MeEH03a, OIUIOJOTBOPEHUS, Pa3MHOKECHHS,
WHJVBUIyaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3);



YMEHHE NPUMEHSTh IOJIyYECHHbIE 3HAHMs JUIsl OOBSICHEHUS OMOJOIMYECKHX IPOLECCOB U SIBICHWM, AJI HNPUHATHA
IPAKTUYECKUX PELICHUN B IOBCEAHEBHOW JKM3HU C LIEJBI0 OOecrneueHus: O€30MaCHOCTH CBOETO 3I0pPOBbS U 3JI0POBBS
OKpPY)KAIOIIUX JIIOJIeH, COONIOACHHS HOPM TIPaMOTHOIO IMOBEACHHUS B OKPYKAIOLIEH NPUPOJHONW cpene, NOHWMaHUe
HEOOXOJUMOCTH HCIOJIb30BAHUSA JOCTHKEHUH COBPEMEHHOW OHOJIOTMM W OHMOTEXHOJOTHH /i palroHaIbHOTO
IPUPOIONIOIB30BaHNUS;

YMEHHE pellaTh 3JEMEHTApHbIE TIE€HETHMYECKHE 3aJauyd Ha MOHO- U JAUTMOPUIHOE CKpPEIIUMBAHUE, CLEIICHHOE
HacJIEJOBaHUE, COCTABIATh CXEMbl MOHOTMOPHMJIHOTO CKpELIMBaHUS U1 MPEACKa3aHUs HACJIEJOBAHMS IPU3HAKOB Yy
OpTraHHU3MOB;

YMEHHE BBIMOJHATH J1a0OpAaTOPHBIE M MpPaKTHUECKHe paboThl, COONMIONaTh MpaBuwia Npu padore ¢ y4eOHbIM H
J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OLIEHMBAThb W HHTEPIPETUPOBATh MH(OPMALNIO OMOJOTHYECKOTO COJAEP)KAaHHUS, BKIIOYAIOIIYIO
NICEBJIOHAYYHbIC 3HAHUS U3 PA3IUYHBIX UCTOYHHKOB (CpelCcTBa MaccoBOW MH(MOpMaLUU, HAYYHO-TIOMYJISIPHBIE MaTepUAIIbI),
ATUYECKHE aCMIEKThl COBPEMEHHBIX UCCIeI0BaHUI B OMOJIOTUH, MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37]aBaTh COOCTBEHHBIE NMHUCHMEHHBIE W YCTHBIE COOOIIEHHUsA, 0000mIast OMOJOTHYECKYI0 HH(OpPMAIMIO U3
HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCII0JIb30BaTh MOHATHIHBIN annapaT OUOJIOTHH.

[IpenmeTHbIE pe3ybTaThl OCBOCHUS yueOHOTO npenamMera «buonorus» ¢ 11 knacce NOIXKHBI OTPAXKAaTh:

c(OPMUPOBAHHOCTh 3HAHUW O MECTE€ W PO OHOJIOTUM B CHCTEME HAYYHOIO 3HAHHUS ECTECTBEHHBIX HAyK, B
(bopMUPOBaHUN COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAyYHOTO MHPOBO33PEHUS, O BKJIAJE POCCHMCKUX U
3apyOexKHBIX YUEHBIX-OMOJIOrOB B Pa3BUTUE OMOJIOTUH, (YHKIIMOHAJIBHONW IPAMOTHOCTHU Y€JIOBEKA /ISl PEIICHUs )KU3HEHHBIX
3ajady;

YMEHHE PacKpbIBaThb COJAECp)KaHUE OUOJIOTMYECKUX TEPMHHOB U TMOHATUH: BUA, MOMYJSILUs, F€HO(OHA, IBOJIIOLHS,
ABWKYIIHE CHIIBI ((PaKTOphI) SBOIOIUH, MPUCIOCOOIIEHHOCTh OPTaHMW3MOB, BHJI000pAa30BaHUE, SKOJIOTHYECKHE (PaKTOPHI,
HKOCHUCTEMA, IPOAYLIEHThI, KOHCYMEHTBI, PEIyLICHTHI, LIETIM MUTAHUS, SKOJIOTHYeCKasi MupaMua, OnoreoreHos, onochepa;

YMEHHE H3Jlaratb OMOJOrMYecKue Teopuu (dBosronMoHHas Teopus Y. JlapBuHA, CUHTETHYECKAash TEOPHS DBOJIIOLUM),
3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M. bapa, ueperoBaHus IVIaBHBIX HalpaBICHUI U MyTeH 3BOJIOLUN
A. H. CesepruioBa, yaenust o 6mocdepe B. . Bepranckoro), onpenensite TpaHUIBI UX TPUMEHUMOCTH K dKUBBIM CUCTEMaM;



yMEHHUE BJIAZIETh METOJaMHU HAYyYHOTO TMO3HAaHUS B OMOJIOTHH: HAOJIIOJICHUE U OMUCAHUE >KUBBIX CHCTEM, IPOLIECCOB U
SIBJICHUI, OpraHu3anus ¥ MpoBeAeHHEe OMOJOTMYECKOTO AKCIEPUMEHTA, BBIIBUKEHHE TUIOTE3bl, BBIABICHHE 3aBUCUMOCTH
MEX1y HCCIEAYEMbIMH BETMYMHAMHU, OOBSICHEHHE MOJYYEHHBIX PEe3yJbTaTOB, UCIOIb30BaHHBIX HAYYHBIX MOHSATHUI, TEOpUi
Y 3aKOHOB, YMEHHE JIe1aTh BHIBO/IBI HA OCHOBAHMHU IMOJIyUYE€HHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIENATh CYIIECTBEHHbIE NMPU3HAKU CTPOCHUS OMOJOTMYECKUX OOBEKTOB: BUOB, MOMYJSIHUMA, MPOAYIEHTOB,
KOHCYMEHTOB, PEAYLIEHTOB, OMOT€OLEHO30B U HKOCHCTEM, OCOOCHHOCTH IPOLECCOB: HACJIEACTBEHHOW H3MEHYHMBOCTH,
€CTeCTBEHHOTO 0TOOpa, BUAO0OPa30BaHUS, MPHUCIIOCOOJIEHHOCTH OPraHU3MOB, ACWCTBUS JKOJOTMUYECKUX (DAaKTOpOB Ha
OpraHMU3Mbl, MEPEHOCAa BEUIECTB M MOTOKAa PHEPIMH B HKOCHCTEMAax, aHTPONOTEHHBIX M3MEHEHHMHM B HKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHYECKHX ITUKIIOB B Ouocdepe;

yMEHUE TMPUMEHATH MOJIY4YEeHHBIC 3HAHUS Ui OOBSICHEHUS OMOJIOTMYECKUX IMPOLECCOB M SBICHHM, ISl MPUHATUS
NPaKTUYECKUX pEUICHUH B IMOBCEIHEBHOW XH3HU C IEJbl0 oOecrieuyeHusi 0e30MacHOCTH CBOETO 3J0POBbS U 30POBbHA
OKpPY)KAIOIIUX JIIOJIeH, COONIONCHHS HOPM TIPaMOTHOIO IOBEACHUS B OKPYXKAIOLIEH NPUPOJHONW cpene, NOHWMaHUe
HEO0OXOIMMOCTH UCIIOJIB30BaHUS JOCTH)KCHUI COBPEMEHHOM OMOJIOTUH AJIsl PALIMOHAIIBHOTO TPUPOI0TIOIb30BaHMS;

YMEHHE pelIaTh JJIEMEHTapHble OWOJIOrMYeCKHe 3aJauyM, COCTaBIISATh CXEMbI IEpPEHOCa BEUIECTB M HSHEPTrUU B
AKOCHUCTEMax (IIeNU MUTaHus);

yMEHHUE BBINOJHATH J1a0OpaTOpHbIE M TMpakTU4ecKkue paboThl, coOM0AaTh MpaBuia Mpu padoTe ¢ y4eOHBIM U
1a00paTOPHBIM 000PYIOBAaHUEM;

YMEHHE KPUTHUYECKH OLEHUBATh M WHTEPIPETHPOBATh MH(POpPMALMIO OMOJOTUYECKOTO COACPIKAHMS, BKIIIOYAIOLILYIO
NICEB/IOHAYYHbIC 3HAHUS U3 PA3JIMUYHBIX UCTOYHUKOB (CpeICTBAa MacCOBOW MH(OPMAILINU, HAYYHO-TIOMYJISIPHbIE MaTepHabl),
paccMaTpuBaTh TI00aIbHBIE HKOJIOTHYECKHE TPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO0 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULIUIO;

YMEHHE CO37]aBaTh COOCTBEHHBIE NMHUCHMEHHbBIE W YCTHBIE COOOIIEHHUs, 0000mIast OMOJOTHYECKYI0 MH(OpPMAIUIO U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBanue pa3aeoB U TeM nudpoBLIe
Ne i/ P Kontpoabnbie  IIpakTnueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmorexa [IOK
1 b 2 .
HOJIOTIA fak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cUCTEMBI U UX OpraHU3aIus 1 buGnnorexa LIOK
P 1 https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB U CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
Bbu6nmmoreka [JOK
4 IKHM3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXeHUE 1 MTHANBUYaJIbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 2 15 bubmuorexa [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
Bbu6nmmoreka [JOK
8 Pesepsroe Bpews ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4



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 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB U TeM udpoBLIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
bu6mmoreka [IOK
! IBoMIOLKOHHAS GHONOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubanorexa HOK
3emite ’ https://m.edsoo.ru/7f41cc74
3 Oprauusmel ¥ OK aromas cpena 5 1 bubmorexa LIOK
p Py Karotl peA https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/Tf41ccT4
bu6mmoreka [IOK
P 2
> C3CPBHOC Bpemit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 2.5



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




IHOYPOYHOE IINTAHUPOBAHMUE

10 KIIACC
Kosaun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 buosnorus B cucreMe Hayk 1 https://m.edso0o.ru/863¢6122
https://m.edsoo.ru/863e¢632a
MeTo1bl TO3HAHUA KUBOW TPUPOIBI.
[TpakTrueckas padota Ne 1
2 «Mcnonp30BaHue pa3IMYHBIX 1 0.5 bubmorexa [OK
P ’ https://m.eds00.ru/863e6122
METOJIOB MPU U3YUYECHUHU
OMOJIOTMYECKUX 00BEKTOBY
3 buonornueckne cucTeMsl, IPOLECCH 1 bubnmoreka [JOK
1 X U3yYCHHUE https://m.edsoo.ru/863e6564
4 XUMHYECKUH cOoCTaB KIIeTKH. Bona u | bubmunoreka LIOK
MUHEpAJIbHBIE COJIU https://m.edsoo.ru/863e674¢
bubmunoreka LIOK
5 b .C 0 1
CITH, LOCTAB H CTPOCHHE DENROB https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue | 0.5 bubmmoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIM KaTajasbl)»
b K
7 VYrnesoasl. JInnuanl 1 nomorexa I10

https://m.eds00.ru/863¢6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmunoreka LIOK

8 Hyknentossie kuciorsl. AT® https://m.edso00.ru/863e6d5¢
9 Hcropust 1 METObI N3yUEHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.edso00.ru/863e6e88
10 Knerka kak 1ieocTHas KuBast
cucremMa
CTpoeHme 3yKapuoOTHYECKOUN KIIETKH.
JlaGopaTopnas padora Ne 2
«M3yueHune cTpoeHns KIETOK bu6nuorexa [IOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHUE»
bubmunoreka LIOK
12 OOMeH BelecTB WM MeTa00JIN3M hitps-//m.cdsoo.rw/863¢766¢
bubmunoreka LIOK
13 PotocuiTes. XemocHHTe3 https://m.edso0.ru/863¢7¢98
. bubmoreka [JOK
14 JHepreTueckuii oomen https://m.edsoo.ru/863¢7aae
JKu3HeHHbIN IUKIT KIETKU. [lenenue
KJeTku. Muto3. JlabopaTopHas Bu6morexa LIOK
15 paborta Ne 3 «HaGmronenne MuTo3a B 0.5 hitps://m.edsoo.rw/863¢7ded
KJIETKaX KOHYMKa KOPEITKa JTyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»
16 buocunres 6enka. Peaknus bubmoreka [JOK
MAaTPUYHOT'O CUHTE3A https://m.eds00.1u/863e796¢
bubmunoreka LIOK
17 Tpancsms — duocwnres benxa https://m.edso0.ru/863e796¢
18 Hexknerounsie ¢popmbl )KU3HH — Bu6muotexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.eds00.ru/863¢7540

but6mmoreka [IOK

19 DopMBbI pa3MHOKEHHSI OPTraHU3MOB https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e831¢e
bu6mmoreka [IOK

2 Meii

0 enos https://m.edsoo.ru/863¢7f4a

OO6pa3oBaHue U Pa3BUTHE MMOJOBBIX
KJIeTOK. OII0g0TBOPEHHE.
JlaboparopHnas pabota Ne 4 bu6nuoreka [IOK

21 0.5
«M3ydyeHue cTpoeHus MOIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha T'OTOBBIX
MUKpOTIpenaparax»

2 NunuBuyansHOE pa3BUTHE bu6nuoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/863e8436

3 ['eneTnka — Hayka o bubmmoreka [JOK
HACJICICTBEHHOCTH Y U3MEHYNBOCTH https://m.edsoo.ru/863¢8612
3aKOHOMEPHOCTH HACIEAOBaHUS

24 IpU3HAKOB. MOHOrHOpUIHOE bubmorexa LIOK

p ’ pHA https://m.edsoo.ru/863e8878
CKpEITUBaHUE
UTHOPUIHOE CKpEIINBAHUE. 3aKOH
25 fezzamimilmro Hai.ﬂ[: OBaHUS bubmmorexa IOK
A https://m.edsoo.ru/863e¢89a4
MIPU3HAKOB
CleIUIeHHOE HACIEIOBaHUE
npu3HakoB. JlaboparopHas pabota
Neo 5 «M3yuenue pe3ynbTaToB bu6nuoreka [IOK
26 0.5
MOHOTHOPUIHOTO U JUTHOPUIHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBaHUS Y IPO30(IIIbI HA
TOTOBBIX MUKpPOIIpEnapaTax»
27 I'enetuka noma. Hacienosanue but6mmoreka [IOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMMPU3HAKOB, CICIUICHHLIX C IIOJIOM

https://m.eds00.ru/863e8c60

HN3menunBocth. HenacnencrseHHas
U3MEHUYUBOCTh. JlaboparopHas

73 pabota Ne 6. Uzyuenue | 0.5 bu6nuoreka [IOK
MOIU(DUKAITMOHHON U3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPUALIMOHHOTO Psiia U
BApUAIMOHHOW KPUBOM»

HacnencTBenHast ”3BMEHYUBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 bu6nuoreka [IOK
«AHanmu3 MyTanui y 1po30(uis Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIpEnapaTax»

but6mmoreka [IOK

30 Peteriia wenosexa ! https://m.edsoo.ru/863e8d78
PesepBHeIil ypok. O600IIEHHE T10

31 teMme «HacnencTBeHHOCTH U 1
W3MEHYHBOCTH OPraHU3MOB)

bu6mmoreka [IOK

32 Cenekuus Kax Hayka i IpoLece ! https://m.edsoo.ru/863e9214

3 MeTo/ bl U TOCTHKEHUS CENIEKIINU | bubmuoteka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

14 broTrexHoI0rus Kak oTpacib 1 bubmmoreka [JOK
NPOU3BOACTBA https://m.edsoo0.ru/863¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

* buosorus. O6mas 6uomnorus, 10 kinacc/ Cuornazor B.U., Aradponosa 1.b., 3axaposa E.T., O611ecTBO ¢ orpaHM4eHHOM

O0TBETCTBEHHOCTHIO «JIPODA»; AkinonepHoe odiectBo «M3aarensctBo «IIpocBemienne»

METOANYECKUE MATEPUAJIBI IUISA YUUTEJIA
C. B. Cymaroxun A. C. Epmakoa BUOJIOT'UA ITIOYPOYHBIE PABPABOTKH 10—11 kiaccsl YueOHoe nocodue asis

001eo0pazoBaTeNbHBIX Opranu3aiuii. ba3oBelil ypOBEHb 2-¢ U3aHue, IepepadOTaHHOE.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://catalog.prosv.ru/attachment/e4178ce5-6bdb-11e4-9b91-0050569¢7d18.pdf
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