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INOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke MpOrpaMMbl 1O OUOJIOTHH TEOPETHUECKYIO OCHOBY JJISI ONPENEICHUs
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpenmera «buosorus» cocraBuiu:
koHuentyaigbable nojoxenus GI'OC COO o B3auMo0OyCIOBIECHHOCTH IeNieH, CoJepKaHus,
pe3yabTaToB O0y4yeHHs U TPeOOBAHUN K YPOBHIO HOJArOTOBKM BBIIYCKHUKOB, IOJOXEHUS 00
O0MMX LEeIIX M MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBbI CPEIHEro
oOmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs O crennpuke OUOJIOruH,
e 3HAYCHWU B TMO3HAHMU >KUBOH MPUPOJBI M OOECIIEYCHHUU CYIIECTBOBAHHUS YEIOBEYECKOTO
obmectBa. CoryiacHO Ha3BaHHBIM MOJI0KEHUSM, OIIPE/IeJIEHbl OCHOBHBIE (DYHKIIUH IIPOTrPAMMBI 110
OuoJsioruu u €€ CTPyKTypa.

IIporpamma o Guosoruu Ja€t MpeacTaBiIeHUe o LelsaX, 00 oblel crpaterui 00y4eHus,
BOCIIUTAaHUSI M PA3BUTHS OOyYarOMMXCS CpeacTBaMHu ydyeOHoro mnpenmera «buomorus»,
onpenenser o00sA3aTeNIbHOE IPEIMETHOE COJAEp)KaHHE, €ro CTPYKTYpy, paclpelelieHue I0
pa3zienaM M TeMaM, PEKOMEHAYyeMyIO MOCJIeI0BAaTEIbHOCTh M3Y4YEHHUs y4yeOHOro marepuana c
y4€TOM MEXKIIPEIMETHbIX U BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTeJIbHOrO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIUXCsl.

B nporpamMe no OuOIOrMM TakXke YUYUTHIBAIOTCS TPeOOBaHUS K IJIAHUPYEMbIM
JMYHOCTHBIM, METANpEJIMETHBIM M MNPEIMETHBIM pe3yibTraTtaM oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AEATENbHOCTH/yUeOHbIX JelcTBUI 00yyaromuxcs 1o
OCBOCHHIO COJIEP)KaHHsI OMOJIOTHYECKOT0 00pa30BaHMUsL.

B nporpamme mo 6umonorum (10—11 kmaccel, 6a30BBI YpOBEHb) peai30BaH IPUHITUI
NPEEMCTBEHHOCTH B HW3yYeHUHM Ouoyoruw, Oiarojapss dYeMy B HEH MPOCMAaTPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX  OPHEHTAIM  JIMYHOCTH, OKOJOTHYECKOTO  MBIIIICHHUS,
OpEeJCTaBICHUH O 37A0pOBOM o00pa3e KM3HM U OEpeXHbIM OTHOILIEHHEM K OKpYy’Karolen
npupoHoii cpeze. [loaTomy Hapsiy ¢ u3ydeHueM o0IIeONOTOTUUECKIX TEOPUN, @ TAKKE 3HAHUN
O CTPOEHUM >KHMBBIX CHUCTEM pA3HOTO pPaHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIUX B HHUX
IPOIIECCOB B IPOTrpaMMe 110 OMOJIOTHH y/IEIEHO BHUMAHUE HCIIOIB30BAHUIO TIOJTYYCHHBIX 3HAHUH
B TIOBCEJHEBHOW KM3HM JJI PpEIICHUS TNPHUKIAAHBIX 337ad, B TOM YHUCIE: NPOPHUIAKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHUK  4YEJOBEKa, MEIUKO-TEHETHYECKOrO  KOHCYJIbTHPOBAHHS,
000CHOBaHMS KOJOTMUYECKH 1€J1ecO00pa3HOro MOBEIECHUS B OKpY’Kalolleld NMPUPOIHON cpese,
aHaM3a BIMSHUS XO3SHCTBEHHOW JEATETBHOCTH 4YellOBeKa Ha COCTOSIHHE WPUPOIHBIX U
UCKYCCTBEHHBIX 9KOCHCTEM. YCHUJIEHHE BHUMaHMS K NPUKIAJHOW HANpPaBICHHOCTH y4eOHOTro
npeamera «BbHONOTHS» MPOJUKTOBAHO HEOOXOIUMOCTHIO OOECTICUeHHsI YCIOBUHM UIsS peIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 LIKOJBHOTO OMOJIOrMYecKoro o0pa3oBaHus, KOTOpas MpeArnoiaraet
dopmupoBaHHEe y O0YyYarOmUXCs CHOCOOHOCTH AMaNTHPOBAThCI K M3MEHEHUSM JIHHAMHUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorus Ha ypoBHe cpenHero obmiero oOpa3oBaHHs 3aHMMaeT BaxHoe mecto. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOydalOIIMXCsl MPEACTaBICHUH O HAayyHOW KapTHHE MHDA,
pacmmpsieT ¥ 00001IaeT 3HAHHUS O KUBOW PUPOE, €€ OTIIMYUTEIBHBIX MPH3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3AaET YCIOBMS MJISA: IO3HAHUS 3aKOHOB >KMBOH IPHPOJIBI,
dopMupoBaHus (YyHKIMOHAIHLHOW TPaMOTHOCTH, HABBIKOB 37J0pOBOr0 M Oe3omacHOro obpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IEHHOCTHOTO OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY .

Bonbmoe 3HaueHne OWONOTHS WMEET TakKe Uil pEIICHUS BOCIHTATEIBHBIX U
pa3BUBAIOIIMX 33Ja4 CPeHEro oouiero ooOpa3oBaHus, coluanu3anuy odyyaromuxcs. M3yyenne
Omosornu odecneunBaeT yCIoBHs sl POPMUPOBAHUS WHTEIUICKTYTbHBIX, KOMMYHHKAIIMOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHUECKOM KyJIbTYypbl, CHOCOOCTBYET MHTErpanuu
OMOJIOTMYECKUX 3HAHUHN C MPEICTABICHUSIMH M3 JPYTUX Y4YeOHBIX IPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumuu U reorpadun. HazpanHble MONOXKEHUS O MpeAHA3HAYEHUH Y4eOHOro mpeaMera



«buonorus» cocTaBMUIM OCHOBY ISl OIIPEIETICHUS [TOAX0/I0B K 0TOOPY U CTPYKTYPHUPOBAHUIO €TI0
CoJIeprKaHusl, IPEJCTABICHHOTO B IIPOTpaMMe 110 OUOJIOTHH.

OT160p conepkanus yuedHoro npenmera «buonorusp» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
HO3UILUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OO0YYaroIIUEcs JOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaYUMbIe ISl (POpMUPOBaHMS OOIIEH KyJIbTYpbl, ONPEACISIONne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCE/IHEBHOM KH3HU U MPaKTHUeCKOW nesTenibHOCTH. Ocoboe MecTo B ATOW cucTeMe 3HAaHUMN
3aHMMAIOT 3JIEMEHTBHl COJCpPXKAaHUSA, KOTOpble CIyXaT OCHOBOW i  (OPMHUPOBAHUSA
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHUHE MHpa U LEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOMIMX I'yMaHU3AIUH OMOJIOTHYECKOT0 00pa30BaHUsI.

CTpyKTypHpOBaHHE COJiep>KaHusl y4eOHOro MaTepuana B IporpaMMe IO OHOJOTUU
OCYILIECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAUCHHS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSAX
YKUBOM IPUPO/IBL, O €€ YPOBHEBOM OpraHu3alliy U SBOJIIOINH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yuebHoro npeamera «buonorus» BbAEIEHBI CIEAYIOUIUE COAEpKaTelbHble JUHUU: «buonorus
KaK Hayka. MeTonbl Hay4yHOTro no3HaHus», «Kierka kak Ouonornyeckas cucreMay, «Opranusm
Kak Omonornyeckas cucrema», «CucrteMa 1 MHOrooOpa3ue OpraHndeckoro MUpa», « IBOJIOLUS
YKUBOU MPUPOABD, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

Henb u3yuenuss yuebHoro mpeamera «buosiorus» Ha 0a30BOM ypOBHE — OBJIAJICHHE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHANBHOM OpraHu3aliu >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIIOJIb30BaTh 3TU 3HAHUS JJII TPAMOTHBIX JACHCTBUN B
OTHONIIEHUH OOBEKTOB )KMBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

Hoctuxenue uenu usydeHus ydyeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs pelieHrueM CIeIYIOIMUX 3a1ay:

OCBOEHHE O00yYarolIMMHCS CUCTEMbl 3HAHUM O OHOJOTMYECKUX TEOpHUSX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THIIOTE3aX, MpaBWJIaX, CIYXKAIIUX OCHOBOM Ui (pOpMHUpOBAHUS
IPEJICTAaBICHUA O €CTECTBEHHO-HAy4YHOM KapTUHE MHpa, O METOJAaX Hay4yHOI'o I103HaHuS,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSIX KHMBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alluw,
BBIJIAIONTUXCS] OTKPBITUAX U COBPEMEHHBIX MUCCIICIOBAHUIX B OUOJIOTHH;

dbopMupoBaHue y oOydaroluxcs MO3HABaTENbHBIX, UHTEUIEKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B IpolLIECCe aHAINM3a JaHHBIX O MYTSIX PAa3BUTHS B OMOJOTMM HAay4YHBIX B3IJISJIOB,
UJEeN U MOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3alLUu;

CTaHOBJICHHE Yy oOOydwarommxcs oOued KyiabTypbl, (YHKIMOHAIBHOM TIpaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OICHUBATH SBJICHHS OKPYXKAIOIIETO MHpa KUBOM MPUPOIBI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHue y OOydarolUUXcs YMEHUN HILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKHX
3HAHUW B MPAKTHYECKON JEATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUITUHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTHA;

BOCHHUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHMSI UYEIOBEKOM YKUBOM MPUPOJBL,
HE00XO0IMMOCTH OEpPEeKHOT0 OTHOUICHHUS K HEeH, COOMIOIEHUS] ITUYECKUX HOPM TpU MPOBEACHUU
OMOJOTrUYECKUX UCCIIEJOBAHMI;

OCO3HaHWE IIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TIOBBIIICHHS YPOBHS SKOJIOTHUYECKOM
KYJBTYPBHI, 1J1s1 GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHE MPHOOPETEHHBIX 3HAHUN M YMEHUN B MOBCEIHEBHOM >KU3HH JJISI OLIEHKH
MOCNEACTBUIM CBOEH NeATeNbHOCTH MO OTHOIIEHHIO K OKpY’Karoulell cpene, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHHE U COOIIOICHNE Mep NMPOPUIAKTUKH 3a00JI€BaHUMA.

B cucteme cpennero obmero odpazoBanus «buosorusy, nzydaemas Ha 6a30BOM YPOBHE,
SBIISIETCS 00S3aTENbHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MpPEIMETHOW oOnacTu
«EcrecTBeHHO-HAYUHBIE TPEAMETHI.

Jlnst u3ydeHust 6uosoruu Ha 6a30BOM YPOBHE Cpe/IHEro o0Iero o0pa3oBaHusl OTBOJAUTCS
68 vacos: B 10 kinacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezeno).
COJAEPKAHUE OBYUYEHUS



10 KUIACC

Tema 1. Buosorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOW, ICTETUKON W mpaBoM. Ponb Ouomoruu B
dbopMUpPOBaHUN COBPEMEHHOM Hay4YHOI KapTUHbI Mupa. CucTemMa OMOJIOTHYECKUX HaYK.

Mertoabl MO3HAHUS )KUBOU MPUPO/IbI (HAOIIOIEHUE, SKCIIEPUMEHT, ONKCaHUe, U3MEPEHHE,
KJ1accu(UKalus, MOJICIUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

Hoptpetsl: Y. Hapun, I'. Mennens, H. K. Konbuos, JIxx. Yorcon nu ®@. Kpuk.

Tabnuie! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON IIPUPOIBD».

JlabopaTopHble U NpaKkTH4YecKne padoThbi:

[Mpaktnueckas pabora Ne 1. «Vcmonp3oBaHUE PA3NMUYHBIX METOJOB IPH HU3YYCHHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. ’KuBble ccTeMbI H HX OpPraHU3aI U,

JKupble cuctembl (OMOCHCTEMBI) Kak MPEAMET HM3ydeHUs Ouosoruu. OTIMYHE KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOIBI.

CpoiicTBa OwocucTeM W HUX pasHOOOpa3ue. YPOBHHM OpraHu3aIllid OHOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIMA,  TKAHEBbIA,  OPraHM3MEHHBIM,  MONYJISUHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabmunbl 1 cxembl: «OCHOBHBIC TPU3HAKK JKU3HH», «YPOBHH OpraHU3alMHA >KHBOU
TIPUPOJIBI».

ObopynoBanue: moaens Mosekybl JTHK.

Tema 3. XumMu4ecKHuii cocTaB U CTPOEHHE KJIECTKH.

XVMMUYECKUH ~ CcOCTaB  KJIETKM.  XHMMHMUYECKHE  DJIEMEHTBI:  MaKpOXJIEMEHTHI,
MUKpO3JIeMEeHTHI. Bosia 1 MUHepasbHbIE BEIleCTBA.

@OyHKIMM BOJIBI M MHUHEpaAJbHBIX BeUIECTB B KieTke. [lognep:kaHne OCMOTHUYECKOTO
OanaHca.

benxu. CoctaB u ctpoeHue 0eKkoB. AMUHOKHUCIOTHI — MOHOMEpHI OesikoB. He3ameHumbie
U 3aMEHUMBbIE AMUHOKHCIOTHI.. AMHHOKHUCIOTHBI COCTaB. YPOBHH CTPYKTYphl O€ITKOBOM
MOJIEKYJIbl (TIepBUYHAs, BTOpPUYHAs, TPETHUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUECKHE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIMU OEITKOB.

depMmeHTHl — Ouonornueckue karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamuubl. Omianuus  (EepMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrieBoibl: MOHOCaxapu bl (TII0K03a, pru003a U Ie30KCHpr003a), Iucaxapuibl (caxaposa,
JaKTO3a) W MoJucaxapuibl (Kpaxmall, TJUKOTeH, IeJUlto03a). buonornueckue (yHKIMN
YTJIEBOJIOB.

Jiumuasl:  Tpuruuepuasl, Gocdomunuabl, crepoussl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢ynkiuu aunuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB U JUIHUJIOB KaK
HCTOYHUKOB DHEPIHH.

Hyxnennossie kucnoter: JIHK n PHK. Hykneotnasl — MOHOMEpBI HyKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crtpoenne u ¢ynxuuu PHK. Buast PHK. AT®: crpoenue u
GyHKIIH.



[utonoruss — Hayka o kierke. KierouHas teopus — mpuMep B3aUMOJICUCTBUS HIECH U
(akTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHUS KIICTKH.

Knerka xak nenoctHas xuBas cucrema. O0mue Npu3HaKky KJIETOK: 3aMKHYTasi Hapy>KHas
memOpana, mosiekynbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTe3a Oeka.

Tunbel kieTok: sykapuoTudeckas U Inpokapuorudeckas. OcOOEHHOCTH CTPOEHUS
npokapuoTudeckoi kieTku. Kierounast crenka 6axrepuii. CTpoeHHEe SyKapHOTHIECKON KIETKH.
OCHOBHBIE OTIINYUS PACTUTEIIBHON, )KHBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBHI KJIETOK — KJIETOYHAs CTEHKA, IIMKOKAJIHMKC, WX (DYHKIHH.
[Tna3matnueckass memOpana, e€ cBoilctBa M (yHkuuu. lluromnazma M €€ OpraHoM[bI.
OnnomemOpanubie opranouabl kiaetku: DIIC, anmapar I'onbmku, mu3ocomsl. [lomyaBToHOMHBIE
OpraHouJbl KJIETKH: MUTOXOHAPUH, IIacTubl. IIporcxoxaeHne MUTOXOHAPUH U IUIACTUA. Byl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKHU: PHOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPHOJIH,
PECHUYKH, KTyTUKU. DyHKINN OPraHOUA0OB KIETKU. BKitoueHus.

Snpo — perynsaTopHbIi HeHTp KieTku. CTpoeHue sijapa: sjuepHas 000J04Ka, Kapruoria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanum:

IToptpetsl: A. JleBenryk, P.T'yk, T.IBann, M. llneinen, P. Bupxos, [Ix. Yotcos,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jlnarpammbl: «PacnipenieieHne XMMHYECKHUX JJEMEHTOB B  HEXHMBOW  IPUPOLE»,
«Pacnpenenenne XUMUYECKUX IEMEHTOB B )KMBOU IIPUPOJIEN.

Tabauiel u cxemsl: «Ilepuoauyeckas Tabnauia XUMHUYECKUX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJIbl BOJbIY», «bruocunTes Genka», «CTpoeHue MoseKkybl Oenka», «CtpoeHue GpepmeHTay,
«Hyxneunossie kuciotsl. JJHK», «Ctpoenne monekynst ATDy», «CtpoeHne 3ykapuoTUuecKon
KIeTKkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENBbHON KieTku», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOEHUE Apa KIETKN», « YTIEBOABD, «JIunuab.

OO6opyioBaHME: CBETOBOM MMKPOCKOI, 00OpYZOBaHUE JUIsl NMPOBEACHMS HAOIOJCHUH,
U3MEpPEHUH, SKCIEPUMEHTOB, MHUKPOIIpENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTEpHUaIbHBIX
KJIETOK.

JlaGopaTopHble U IpPaKTHYeCKHE PAadOThI:

JIaGoparopHast pabdora Ne 1. «/3yueHue KaTaluTHYECKON akTMBHOCTH (pepMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTaaas3bl)».

JIaGoparopHast pabota Ne?2. «M3yueHue CTpOEHHs KIETOK pAacTE€HHH, >KMBOTHBIX M
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMHUCAHHUE».

Tema 4. ZKusHeaessTeJIbHOCTh KJICTKH.

OOmeH BemiecTB, WM MeTa0OIM3M. AccUMWIIIMS  (TJIACTUYECKUM OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboausma. Posb
3aKOHOB COXPAaHEHUS BEIIECTB U DHEPTUU B MOHUMaHUH METa00IM3Ma.

Tunbsr oOMeHa BemiecTB: aBTOTPO(HBINA U reTepoTpodHbIif. Poias pepmenToB B 0OMeHe
BEIIECTB M MPEBPAIEHUH YHEPTHH B KIIETKE.

@otocunte3. CaeroBas u TeMHOBasg (aszbl (oTtocuHTe3a. Peaknmu ¢orocunTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A /IS KU3HU Ha 3emiie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIECHUS €r0 MPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHHTE3UpYoIIe OakTepun. 3HAYCHHE XEMOCHWHTE3a JJIs KU3HH Ha
3emuite.

DHepreTHyeckuii oOMEH B  KieTke. PacmierieHne  BemecTB, BBIJCICHHE U
aKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. DTalbl SHepreTuueckoro ooMena. ['nukonus. bpoxxenue u
ero Buapl. KucmopomHoe OKHCICHHWE, WJIM KIETOYHOe jAbixaHue. OKHCITUTEIhHOE
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.



Peaknun matpuunoro cuHTe3a. ['enermueckas uHpopmanus u JIHK. Peammzamms
reHEeTHYeCcKOoi nHpopManuu B KieTke. [ eHeTHuecKuil Ko M ero CBOWCTBA. TPaHCKPHUILUS —
MatpuuHblii cuate3 PHK. Tpancnsius — 6uocunHTe3 Oenka. Drtamnbl TpaHcasauud. KonupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oerka.

Heknerounsie ¢opmbl ku3HM — Bupychl. Mcrtopusi oTkpbeitus BupycoB (/.
W. ViBanoBckmii). OCOOCHHOCTH CTPOSHUS W JKU3HEHHOTO IIMKIA BHUPYCOB. baktepmodaru.
bonesnu pactenuii, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BHUpycamMH. Bupyc nMMmyHonedumrta
gyenoBeka (BUY) — Bozoyaurens CITM/la. OOpaTtHasi TpaHCKpHIIIHS, peBEpTa3a U WHTETrpasa.
[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

JdemMoHcTpanum:
Ioptpetsr: H. K. Konsuos, /1. . Usanosckuii, K. A. Tumupsizes.
Tabmuiet ~ u cxembl: «Tumbl  muTadus»y,  «Merabomuzm»,  «MUTOXOHIIPHS,

«JHepreTndeckuii ooMen», «Xmnopomiact», «Dotocunres», «Ctpoenne [IHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «Cunre3 Oenka», «['enermueckuii  kom», «Bupyce»,
«baktepuodarn», «Ctpoenne u ku3HeHHbIM 1wk Bupyca CIIWIa, ©Oaxrepuodaray,
«Penmukanust JJTHK».

O6opynoBanue: moaenu-anmiukauun «Yasoenue [IHK u Tpanckpunius», «buocunres
Oenka», «CTpoeHHe KIeTKn», Mojenb cTpyKTypsl JJHK.

Tema 5. Pa3MHOKeHNe U MHAUBUIYAJIbHOE PA3BUTHE OPTaHU3MOB.

KieTounslii muKII, WM JKU3HCHHBIM WK Kietku. MHTepdaza m mmros. Ilporeccsr,
nporekaromue B uHtepdasze. Permmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuOTHUIl. JMIIOMIHBIMN W TarIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaIbHOTO PAa3BUTHS
OpraHU3MOB.

Henenue knetku —muto3. Cragun mutosa. [Ipoueccel, npoucxoasiiye Ha pa3HbIX CTaUsAX
MHUTO3a. BHOJIOrMYECKHI1 CMBICIT MUTO3A.

[IporpamMmmupyemas rubenb KJISTKH — allonTo3.

@opMbl  pa3MHOKEHHS OpPraHM3MOB: Oe€crojioe M ToioBoe. Buasl  OGecronoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHueE,
BETrE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHW3MOB, €r0 3HAYEHHE IS
CEJICKLIHUH.

[TosoBO€ pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Meiio3. Cragun menosa. Ilponeccsl, mpoucxonsamue Ha craauax Meinosa. [loBenenune
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEN03a.

I"ameTorenes — nporecc 00pa3oBaHus MOJOBBIX KIETOK Y KUBOTHBIX. [10I0BBIE JKene3bl:
CEMEHHHMKHU M sSMYHUKH. OOpa3oBaHME M Pa3BUTHE IOJIOBBIX KJIETOK — ramer (CnepMaro30uj,
AWIEKIeTKa) — crepmaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTpOEHMs SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBuayanpHoe pa3BuTue (OHTOTEHE3). DOMOpHOHAIBbHOE pPa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHSA Y MO3BOHOYHBIX >KMBOTHBIX: JpOOJIEHUE, TacTpyJssaius,
opranoreses. IlocTamMOproHanbHOE pa3BUTHE. THUIBI TOCTIMOPUOHAIBHOIO PAa3BUTHS: MPSAMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3 HBETKOBOIO PACTEHUS: CTPOCHUE CEMEHU, CTa NN
pa3BUTHS.

JdemoHcTpaumnu:

Tabnuiel u cxembl: «@OpPMbI pa3MHOKEHHSI OPraHU3MOBY, «JIBOHHOE OIJIOIOTBOPEHHUE Y
I[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «/lenenue kieTku Gakrepuin»,
«CTtpoeHune moJyIoBbIX KIETOK», «CTpoeHne xpomocomsl», «Kierounslil nukm», «Pernmukanus




JTHK», «Mutos», «Meiios», «lIpsiMoe n Henpsimoe pazBUTHEY, «['aMeToreHe3 y MIIEKONMUTAOIINUX
U 4esioBeKa», « OCHOBHBIC CTaUH OHTOTI'CHE3a).

OO6opynoBaHue: MUKPOCKOI, MHUKporpenaparbl «CriepMaTo30ubl MIICKOITHTAIOIIETOY,
«SlinexneTka miekonuTaromero», « Kapuokunes B kiieTkax Kopemika Jiyka», MarHuTHas MOJ1eJb-
anmmukanus «/lenenue knetkn», monens JIHK, mogens MetadazHoii XpOMOCOMBI.

JlaGopaTopHble M IpaKTHYeCKHEe PadoThI:

JlabopaTtopHas padota Ne 3. «HabmroieHne MuTO3a B KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax».

JlaGopatopHas pab6ota Ne 4. «M3yueHune CTpOEHHUs TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHetuku. Mctopust pa3BuTHs TEHETUKU. Ponp LUTOJIOrMU U
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKitag poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
reHeTuku. Meroapl TeHeTHKU (THOPUIOJOTUYECKHUM, LHUTOr€HETUYECKUM, MOJIEKYJISIPHO-
reHetuueckuii). OCHOBHbIE TeHETUUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEeIMBaHHII.

3aKOHOMEPHOCTM  HACJIEJOBAHMS  IPU3HAKOB,  yCTaHOBJIEHHble . MeHaenem.
Monoru0OpuaHoe cKpenBanue. 3aKoH equHo00pa3us THOPUI0B repBoro nokosenus. [Ipasumo
JTOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uucrorel ramer. IlomHoe u
HETOJIHOE JOMUHUPOBAHHE.

JlurubpugHoe CKpelMBaHHe. 3aKOH HE3aBUCHMOTO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAaHUSA. AHAIM3UPYIONICe CKPEIIUBAaHMUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIPEIeICHHsI TEHOTUIIA OCOOU.

CuemnnieHHoe HacienoBaHue npusHakoB. Pabora T.MopraHa 1o CHEIUIEHHOMY
HacJe10BaHHI0 TeHoB. HapylieHue cuenyieHnsi TeHOB B pe3yjibTaTe KPOCCUHIOBEpa.

XpOoMOCOMHas TEOPHS HACIIEICTBEHHOCTH. | eHeTHYeCKrEe KapThI.

I'eneTuka nomna. XpoMOCOMHOE OIpEAEICHHE 1M0Ja. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMeTHbie opraHu3Mbl. HacnmemoBaHue TpPU3HAKOB, CIETUICHHBIX C
MOJIOM.

N3menunBoCTh. Buibl N13MEHYMBOCTH: HEHACIICICTBEHHASI U HACIIEICTBEHHAsI. Poib cpeibl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKANUOHHOW H3MEHYMBOCTH.
Bapuanuvonsslil psa 1 BapuanvoHHass kpuas. Hopma peaknuu npusnaka. KonnyecTBeHHbIE U
KaueCTBEHHbBIE MPU3HAKU U UX HOpMa peakiuu. CBocTBa MOAM(PUKAIIMOHHONW U3MEHUYUBOCTH.

HacneacrBennas, uiv reHOTUIIUYECKast, ”3MEHYUBOCTh. KOMOWHAaTHBHAS N3MEHYHBOCTb.
Meiio3 u TmONOBOM mTpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalOHHAs
n3MeHYNBOCTh. Kiaccudukanus wmyTtamuii: reHHble, XpOMOCOMHBIE, T€eHOMHBIE. YacTtoTa u
MPUYMHBI MyTalii. MyTtareHsbsie (akTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEJACTBEHHOMN
m3menunBocty H. . BaBuiosa.

BresinepHast HaclieICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uenoBeka. Kapmorun uemoBeka. OCHOBHBIE METOJBI TE€HETHUKH YEJIOBEKA:
reHealoTHYeCKuii, OJIM3HELOBbIM, IUTOreHETUYECKUH, OHOXUMHUYECKHH, MOJIEKYJISIpHO-
reHetudeckuii. CoBpeMEHHOE Ompe/esieHne TEeHOTHUIA: TIOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHKE, B ToM uucie ¢ momoipio [I1[P-ananusa. HacnenctBenHsie 3a0oneBaHus
yelloBeKa: TIeHHble Oosie3HH, OO0JIE3HM C  HAcleACTBEHHOM  IpepacloiokeHHOCTHIO,
xpoMocomMHble Oone3Hu. ComaTuueckue ¥ TeHepaTHBHbIE MyTaluu. CTBOJOBBIE KIIETKU.
[TpuntIMTIBI 3M10pOBOTO O0Opa3a >KU3HU, JUATHOCTUKH, MTPO(DHUIAKTHKA U JICUEHUS T€HETUYECKHUX
Oone3neil. MeauKO-TeHETHUECKOe KOHCYJIBTUPOBAHMUE. 3HAYCHHE MEAMIIMHCKOW TEeHETHUKU B
MIPEOTBPAIEHUH U JICUCHUH TeHETHIECKUX 3a00JICBaHUI YeTTOBEKa.

JdemoHcTpaumnu:



Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabauiel 1 cxembl: «MOHOTHUOPHUIHOE CKpPEHIMBAHKUE U €r0 LIUTOT€HETUYeCKasi OCHOBAY,
«3aKOH pacUICIUICHUSI M €ro IMTOTCHETUYeCKass OCHOBa», «3aKOH YHCTOTBHl TaMeT»,
«lurubpuanoe ckpeumBanue», «LluTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUS,
«Meriosy, «BzanmoneicTBrue ajsieabHbIX T€HOBY, «[ €eHeTHnUecKue KapThl PACTEHHM, )KUBOTHBIX U
yenoBeka», «l'eHeTmka mnosa», «3aKOHOMEPHOCTH HACIENOBAaHUS, CLEINIEHHOTO C IOJOMY,
«KapuoTunsl YenoBeka W IKUBOTHBIX», «Buael w3mMeHunmBocTH», «MoaudukamronHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Ipynn KpoBu», «MyTaloHHas
U3MEHYUBOCTHY.

O6opynoBanue: MoAenu-anminkanun «MoHorubpuaHoe ckpemuBanuey», «HemonHoe
JOMHHHUpOBaHHEY», «JlurnbpuaHoe ckpemmBaHue», «llepekpécTt XpomMocom», MHKPOCKON U
Mukpornpenapar «Jlposoduna» (Hopma, mytauuu Gopmbl KPBUILEB U OKpPAcKu Tela), repdapuit
«I"0pOoX OCEBHOW».

JlabopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHast padota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUTHOTO M TUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MUKpPOIIPENIapaTaxy.

JlaboparopHast padota Ne 6. «3y4ueHre MOAH(PUKAITMOHHON U3MEHYUBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO Ps1/1a ¥ BAPUALIUOHHON KPUBOI.

JlaGoparopnass pabora Ne7. «AnHamu3 MyTauuid y JApo30@uibl Ha TOTOBBIX
MUKpOIIpenaparax.

[IpaxTnueckas padora Ne 2. «CocTaBiieHHE U aHATIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka U Ipolecc. 3apoKIeHUE CENeKUUU U JAoMecTukauus. YueHue H.
W. BaBunoBa 0 HEHTpax MPOMCXOXKJIEHUS U MHOrooOpasus KyJbTypHBIX pacTeHHHd. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpPOJa, LITAMM.

CoBpeMeHHbIE METO/Ibl CEeJeKIMH. MacCoBbIi M MHIUBUAYaAIbHbIH OTOOPBI B CEIEKIMH
pacTeHuil U KUBOTHBIX. O1leHKa 3KCTepbepa. biIM3KOpoACTBEHHOE CKpEUIMBAaHUE — UHOPUAMHT.
Yucras nuaud. CKpelBaHie YUCTBIX JTUHUHN. ['eTeposuc, nunu rudpuaHas cuiia. HepoacrBenHoe
cKkpemuBaHue — aytOpuauHr. OtpanénHas ruOpuauzanus U e€ ycnexu. lckyccTBeHHbIN
MyTareHe3 W IOJYy4Y€HHUE TMOJIUILUIONI0B. JIOCTWIKEHHs CEeNEeKLUUU PpAacTEHHUH, JKUBOTHBIX U
MHUKPOOPTaHHU3MOB.

buorexHonorus kak oOTpacib NPOM3BOACTBA. ['€HHas MH)KeHEpHsa. OTalbl CO3/aHUs
pexomOunantHoit JIHK u Tpancrennsix opranusmoB. Kierounas umnxenepus. Knetounsie
KyJIbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOXKEHUE pacTeHU. KIOHNpOBaHNE BBICOKONIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHME M JTudeckue mnpobiemsl. MO —
TFeHETUYECKU MOJAU(PHUIUPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpanuu:

Ioprpetsl: H. N. Basunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. ®. l1BaHOB.

Tabmuiel 1 cxembl: kapTa «LIeHTpbl MPOUCXOXKAEHHUS W MHOrooOpasusi KyJbTYypPHBIX
pacteHni», «Ilopoasl TOMalIHUX >KMBOTHBIX», «COpTa KyJBTYpHBIX pacTeHHi», «OTnanéHHas
rubpunmsamus», «Paborel akamemuka M. @. MBanoBay, «llomummonaus», «OOBEKTHI
o6uoTtexHonorun», «Kiaerounele KyiabTypbl M KJIOHHpOBaHUE», «KOHCTpyHpoBaHHME U MEPEHOC
TEHOB, XpPOMOCOM).

OO6opynoBaHue: MyJSDKH TUIOZOB U KOPHEIJIONOB JTUKUX (OPM U KyJIbTYpHBIX COPTOB
pacteHui, repoapuii « CerbCKOX03sICTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypeust «OCHOBHBIE METO/BI U JOCTH)KEHUS CEJIEKLUU PACTeHMH U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAaHIMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».




11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[IpennocslIku BO3HUKHOBEHHS JBOJIIOLMOHHOM TEOpUHU. ODBOJIIOLMOHHAS Teopus U €€
MeCTO B OMOJIOTHH. BiusiHrE 3BOMIONMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CeuzerenscrBa »BoMOLMK. [laleoHTONOrMYECKHE: MOCIEAOBATENBHOCTD IOSBICHUS
BUJIOB B MTAJICOHTOJIOTUYECKOH JIETOMHCH, ITepexoJHbIe (hopMbl. Broreorpaduueckue: CXoACTBO U
pasnuuue ¢ayH u GJop MATEPUKOB U OCTPOBOB.

OMOpPHOIOrMYEcKHEe: CXOACTBA M pa3ivuus 3MOPHOHOB pa3HbIX BHUJIOB I1O3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJIOTUYHBIC, PYIUMEHTAPHBIE OpIaHBbI,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJMYECKUX ITyTel Y BCEX OPraHU3MOB.

OpomtonmonHass teopus Y. JlapBuna. Ilpeanocbulku BO3HHMKHOBEHHUS JapBHUHHU3MA.
JIBIOKymime Cuibl  3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOUHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECypCcoB, HeompenenéHHas H3MEHYHMBOCTb, OOppOa 3a CyIIEeCTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bosonnu (CTD) u e€ 0OCHOBHbIE MOJIOKEHUS.

Muxkpossomntonus. [Tomynsanus kak equHULa BUA U 3BOJIOLUY.

JiBmkyme cuibl ((hakTopbl) SBOJIIOLMU BHIIOB B IpUpoje. MyTallMOHHBIN Mporece u
KOMOMHATUBHAs U3MEHYMBOCTb. [lonmysiuoHHbIe BOJIHBI U Apeid reHoB. M3omsamus u Murpanus.

EcrecTBeHHBI 0TOOp — Hampapisromuii (akTop 3BoronuH. DOpPMBI €CTECTBEHHOTO
otbopa.

[TprucnocoOaeHHOCTh OPTaHU3MOB KaK pe3yJbTatT 3BoIoIuH. [IpuMeps! npucnocobaeHnit
y Opranu3mMoB. ApoMop(}03bl U UIMOAJANTALIUH.

Bun um BupgooOpasoBanume. Kputepun Buga. OcHOBHbIE (OpMBI BHA000Pa30BaHUS:
reorpaguueckoe, 3K0JI0rHUeCcKoe.

Maxkpoasomtonus. @opMbl 3BONMIONUM: (pHIIETHYECKas,, TUBEPreHTHasi, KOHBEPIeHTHas,
napamniensHas. HeoGpatumocTs 3BoMOLNN.

[IpoucxoxaeHue  OT  HeCHEUUAIM3UPOBAaHHBIX  mIpeakoB.  [Iporpeccupyromias
crenuanu3anys. AnanTuBHas paauanys.

JdemoHcTpaumnu:

Hoptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
9. I'exkkenpb, @. Mrosep, A. H. CeBeprios.

Tabmuuel u  cxembl: «Pa3BuTHe OpraHMyeckoro wMupa Ha 3emie», «3apojbllu
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®PopMbl OOprObI 3a CYIIECTBOBaHHEY,
«EctectBenHblit  0TOOp», «MHOroo0pasue copToB pacTeHuil», «MHorooOpasue MopoJ
JKUBOTHBIX), «ITomynsimumy, «MyTanuonHas U3MEHYHBOCThHY, «ApoMopdo3bI»,
«Mmnoananranumn», «OO0mas nerenepauus», «JBrwxymme cuiibl 3Boionun», «Kapra-cxema
mapuipyta mnyremectsust Y. Jlapsuna», «boprba 3a cymiectBoBaHue», «lIpucnocoOiaeHHOCTh
opranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHUECKOE BUJ000Pa30BAHUEY .

O6opyoBaHKe: KOJUIEKIMS HACEKOMBIX C pa3IMYHBIMU TUIIAMU OKPACKU, HA0OP IJI0JI0B U
ceMsiH, KoJutekuus «IIpumepsl 3aIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOAETh «OCHOBHBIE
HAIpPaBIIEHUS IBOJIOLNNY», 00bEMHAs MoJieb « CTPOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaguueckas kapra wmupa, KouleKuus «DOpMBI COXPAaHHOCTH HCKOMAeMbIX
’KMUBOTHBIX U pacTeHMii», Mojenb anrmuukanus «llepexkpéct xpomocom», BilaxkHbIE MpenapaThbl
«Pa3Butne Hacekomoro», «Pa3zBuTHe mnATYIIKM», MHUKporpenapar «/lpozoduna» (HOpMma,
MyTaluu GOPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHeHHE BUAOB MO0 MOP(OIOTHIECKOMY KPUTEPHUIOY.




JlabopatopHass pabota Ne2. «OmnmcaHue TPHUCTIOCOOJICHHOCTH OpraHu3Ma © eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HU HA 3eMuie.

JloHayuyHble MPEACTABICHUS O 3apOKACHUM Xku3HU. HayuHble rUnoTe3b BOSHUKHOBEHHUS
KU3HM Ha 3emuie: aOMOreHe3 M MaHCIepMHs. XUMHUYecKas SBOIIONUS. AOUOTEHHBIH CHHTE3
OpPraHWYECKUX BEUIECTB U3 HEOPTAHUUECKUX. DKCIEPUMEHTATBHOE IMOTBEPKICHUE XUMUYECKON
sBosronMK. HavanbHble aTamnsl Onosiorundeckoii sotoruu. ['mnoreza PHK-mMupa. ®opmuposanmne
MEMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE MPOTOKIJIETKH. [lepBble KIETKH U MX HBOJIOIUSIL.
PopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3zButue xxu3num Ha 3emiie o 3pam u nepuoam. Katapxeii. Apxeiickasi u mpoTepo3oickas
apsl. [1aneo3oiickas 3pa u e€ nepuoibl: KeMOPUNCKHI, OPAOBUKCKHUH, CHITYPHUHCKUN, TEBOHCKHM,
KaMEHHOYTOJIHBIH, IIEPMCKUI.

Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kalino3oiickast 3pa 1 €€ nepuo/ibl: MajJI€OreHOBbIM, HEON€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KJIMMaTra U TE€O0JOTMYECKUX MporeccoB. OCHOBHBIE ATalbl 3BOJIIOLUHU
PACTHTEILHOTO U JKUBOTHOT'O MHpa. ApoMOp(O3bl y paCTCHHI U )KUBOTHBIX. [losBIIeHUE, pacuBeT
Y BBIMUpaHUE TPy )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKOro MHpa Kak OTpakeHue 3BOIIOIMH. OCHOBHbBIE CUCTEMATUYECKUE
TPYIIIbl OPraHU3MOB.

OBontonusl 4yenoBeKka. AHTpomoJjioruss Kak Hayka. Pa3BuTue mnpejacraBieHU o
MIPOUCXOKICHUH YesloBeKa. MeTo1bl u3yueHus: antponorene3a. Cxo/1cTBa ¥ pa3andus 4eJloBeKa
1 KUBOTHBIX. CHCTEMAaTUUECKOE TTOJIOKEHUE YEeTIOBEKA.

JBuwxkyme cuibl  (dakTopbl) aHTpomoreHe3a. HacneacTBeHHas W3MEHYHMBOCTh H
ecTecTBeHHbIH 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUIl TpyZa, MBILUICHUE,
peub.

OcHOBHBIE CTaJMM ¥ BETBH JBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, YETOBEK yMEbIi,
UenoBek npsmoxoasamuii, YenoBek Heanaepraibckuid, YenoBek pasymubii. Haxomaku
HCKOITAaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBAHUS, 00JACTh pacIpoCTpaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HH, OPYAHSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIIINE PAChl: €BPOIEOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpaioujHas  (9KBaTOpUAlbHAsg), MOHTOJOUIHAS  (a3MaTcKo-aMepukaHckas).  YepTsl
IPUCTIOCOOIEHHOCTH IPEACTaBUTENEH YEIOBEYECKUX pac K YCIOBHSIM CYILIECTBOBaHUs. ENMMHCTBO
yenoBeueckux pac. Kputuka pacuzma.

JdemoHcTpaumnu:

Hoprpetsl: @. Penu, JI. ITacrep, A. . Onapun, C. Musnep, I'. FOpu, Y. lapBus.

Tabnuibl u cxembl: «Bo3aukHOBeHnEe COTHEUHON CUCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PactutenbHas kietrka», <«OKuBoTHas kinerka», «lIpokapuoTnueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpraHudyeckoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAJICOHTOIOTHYECKUX HAXOJIOK
MPEIKOB COBPEMEHHOIO 4YelnoBeKay», «J/[peBHeimme moam», «/peBHue moan», «llepsbie
COBPEMEHHBIE JII0IN», «HUeroBeuecKne pach».

Ob6opynoBanue: Myisoku — «IIpoucxoxnenne dyenmoBeka» (OIOCTBI  aBCTpPaIONUTEKA,
MUTEKAaHTPOMa, HeaHAEepTallblla, KPOMAaHbOHIIA), CIENKA WIK U300pakeHHUs KaMEHHBIX OpYIuit
MEepBOOBITHOTO YeJIOBeKa (KaMHHU-YOIIEphl, pyomsia, cKkpediia), TeoXpoHOJIOTHYECKass TabuIla,
KOJUIeKIUsA «POPMBI COXPAaHHOCTHU UCKOMAEMBIX KUBOTHBIX U PACTEHUID.

JlaGoparopHble U NpaKkTH4YecKue padoThbi:

[TpakTuueckas padora Ne 1. «M3ydyeHre NCKOMAaeMbIX OCTATKOB PACTEHUN U JKUBOTHBIX B
KOJUTEKIIHSX).

DKcKypcusi «IBOIIOLKS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIA WITU
KpaeBeIUECKUI My3€eil).




Tema 3. Opranusmbl 4 OKpY Kalolias cpejaa.

DKOJIOTHST KaK HayKa. 3aJadyd W paslielbl 3KOJOTMH. METOIbl 3KOJIOTHYECKUX
MCCIIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpenpl  oOWTaHusT  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs,  IOYBEHHAs,
BHYTPUOPraHU3MEHHas!.

Okonorudeckue ¢akropel. Knaccudukamus skomorumueckux (HakTopoB: abMOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleCTBUE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGunornueckue  (aKTOppl:  CBET, TEMIEparypa, BIAKHOCTb. DOTONEPHOAU3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBUIO aOMOTHYECKHX (haKTOPOB. bruojornueckue puTMsl.

buotnueckne Qakropel. Buasl OMOTMYECKMX  B3aMMOJCHCTBMIA:  KOHKYPEHIIHSA,
XMUIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyajlu3M, KOMMEHCAIU3M
(KBapTHUPAaHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HaueHHE OHMOTHYECKHUX
B3aMMOJICHCTBUH AJIS CYILIECTBOBAHUS OPraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKU Nomyssiiud. OCHOBHBIE IIOKA3aTEJN IOMYJISLUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXJA€MOCTb, CMEPTHOCTb, INPUPOCT, Murpauus. JIuHamuka
YHUCJIEHHOCTH MOIMYJISILUU U €€ peryJisiusl.

JdeMmoHcTpanum:

Hoprpetsl: A. I'ymGonbar, K. ®@. Pynbe, 3. ['ekkerns.

Tabnuuel u cxemsl: Kapta «IIpupoansie 30HbI 3emiiny, «Cpeibl 0OUTaHUSI OPraHU3MOB,
«Dotonepuoguzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TOMYJISLUU
uHby30pun-Tydenbkn», «llumessie nenmy.

JlaGopaTopHble U IPaKTHYeCKHE PAdOThI:

JIaGoparophas padora Ne 3. «Mopdonoruyeckre 0coOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHUN.

JIaGoparopHas pabota Ne 4. «BiusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[IpakTuueckas padora Ne 2. «Iloncuér mI0THOCTH MOMYJISALMI pa3HbIX BUJOB PACTEHUI».

Tema 4. Coo0mecTBa M IKOTOTHYCCKHE CHCTEMBI.

CooOmiectBo  opraHuzMoB —  OuoneHo3. CTpykTypbl  OMOIEHO3a:  BUAOBaf,
NpOCTpaHCTBEHHas, Tpopuueckas (mumiesast). Bunpl-noMmuHanTel. CBsi3U B OHOLIEHO3E.

Dkojorudeckre cuctembl (dkocuctembl). IloHaTtue 006 skocucTtemMe U OGUOreolEHO3E.
@OyHKUMOHANbHbIE KOMIIOHEHTbl HKOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. IlumeBble nenu u cetd. OCHOBHBIE TOKa3aTeld 3KOCHUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJOTMYECKHE MHUpaMUAbL: MPOAYKLHHU, YUCIEHHOCTH, Ouomaccel. CBolcCTBa
HKOCHUCTEM: YCTOMUMBOCTh, caMoperyisius, pazsutue. Cykieccusl.

[IpupoaHble SKOCHUCTEMBI. DKOCHUCTEMBI 03€p M peK. IDKOCHUCTEMa XBOWHOIO WU
HIMPOKOJIUCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE PKOCUCTEMBI. ATPOIKOCHUCTEMBI. Y pOoskocucTeMbl. buonornyeckoe u
X035 CTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (aktop ycTrounBoctr sKocucteM. CoxpaHeHHe OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuiisl, coctaB U CTpykTypa Ouocdepsl.
XKusoe BemectBo U ero QyHkuumu. OcoOeHHOCTH OHOC(epbl Kak TII100aTbHONH 3KOCHUCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHMYECKHE IMKIJIBI 3JIEMEHTOB (YIJepoja, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Ouochepe 3emian. AHTponoreHHbie u3MeHeHus B Ouocdepe. [modansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.



CocyuiecTBoBaHM€e TPUPOIbI U yenoBeuecTBa. CoxpaneHue OnopasHooOpas3us Kak OCHOBA
ycroiunBocTu 6rochepsl. OCHOBA PAIMOHAIBHOTO YIPABICHHS MPUPOIHBIMU PECypcaMu M UX
UCHoJib30BaHue. JlocTukeHuss OMONIOrUK U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

[optpetsl: A. JIx. Tencau, B. H. Cykaués, B. U. Bepnaackuii.

Tabnuie! u cxembl: «lIumesble nenny», «buoneHos3: cocras u cTpykrypa», «lIpupoaneie
coobmectBay, «llenu nutanus», «Kkonoruueckas nupamuna», «buocdhepa u yenoex»,
«3JKocucTeMa MMUPOKOIUCTBEHHOT O JIecay, « IKOCHCTEMa XBOMHOTO jiecay, «bruoiieHo3 Bogoémay,
«ArporieHo3», «lIpumepHble aHTPOMOTEHHBIE BO3JCUCTBUS Ha MNpUPOAY», «Baxuenine
WMCTOYHHMKHU 3arps3HEHUs BO3JyXa W TPYHTOBBIX BOA», «l[louBa — BakHeillas cocraBisitonias
ouocthepnr», «DakTopsl Aerpamauumud  nouB», «llapHukoBbiii  3ddexT», «DakTOpPbHI
PaInoaKTUBHOTO 3arpsi3HeHus1 Onocdeprl», «Odmas cTpykrypa ouocheps», «Pacrnpoctpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Onocheprb», «KpyroBopoT yriepoma B Ouochepe»,
«KpyroBopot azora B Ipupoae».

O6opyoBaHue: MOAETb-aNIINKALIHS «Tunnuneie OHOLIEHO3BD», repbapuii
«PacturenpHbpie  cooOmiecTBa», Kowieknuu — «buomeHo3», «Bpemurenwm — BakHEHIIHX
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TepOapuul U KOJUIEKIMM pPACTeHUH H  IKUBOTHBIX,
IIPUHAJIeKALME K Pa3HbIM 3KOJIOTMYECKUM IpyIliaM ogHoro Buja, KpacHas kaura Poccuiickoin
Denepatyu, U300paKEHUS OXPaHIEMbIX BUJIOB PACTCHHUI U KUBOTHBIX.

[NITAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA I[MTPOI'PAMMEBI 110 BUOJIOTUNU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OEPA30OBAHMA

Cornacno ®I'OC COO, ycraHaBiauBarOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00YyYalOUIMMHUCS TPOTPaMM CPEAHEro o0IIero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM H
MNPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYpPC JMYHOCTHBIX PE3YJIbTATOB OCBOCHHUA IPCAMETA «bnonorns BBIACIICHBI
CIEyIOIIME COCTABIAIOIINE: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHUCKON  Tpa)JaHCKON
UJIEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BHUTHIO, CAMOCTOATEIHHOCTH U CaMOOIPECICHHIO,
HAIMYUE MOTHBAIMM K OOY4YeHHIO OHOJIOTHH, IEJCHANpPaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOEXKIEHUHM JTMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJOTUYECKOT0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH 00y4aroIuXCsi PyKOBOICTBOBATHCS B CBOECH
ACATCIIBHOCTH LIECHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, NNPUCYHINMMH CHUCTEME OMOJIOTMYECKOTO
o0pa3oBaHus, HATMYME YKOJIOTUYECKOTO MPABOCO3HAHMSI, CTIOCOOHOCTH CTaBUTH 1IETTU U CTPOUTH
JKU3HCHHBIC ITIJIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS NpeaMera «buonorus» IOCTUTalOTCS B €IUHCTBE
yq€6HOI\/JI M BOCIUTATEIbHOU ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMHM, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHU MOBEACHUS U CIIOCOOCTBYIOT IpOIEccaM CaMOIO3HaHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH MO3UILIMMU JIMYHOCTH, MATPUOTHU3MA,
YBaXEHUS K 3aKOHY W IPABONOPANKY, YEIOBEKY TpyJa MU CTapIIEMy IIOKOJIEHHIO, B3aHMHOI'O
YBOXKEHHS, OEpPEe)KHOTO  OTHOIICHHWS K  KyJIbTypHOMY  HACIEOUI0O U TPAJAULHUAM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS y4eOHOTO mpeaMeTa « BHoIoTHs JOMKHBI OTPakKaTh
TOTOBHOCTb M CITOCOOHOCTBH OOYYaIOIIUXCSl PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOSXKJICHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM I[EHHOCTSIM  POCCHUHCKOTO  0O0IIecTBa,



paCiupC€HUC XKHU3HCHHOI'O0 OIIbITa W ONbITa ACATCIBHOCTH B MPOLECCEC pcaln3alliid OCHOBHBIX
HaHpaBJIeHI/Iﬁ BOCIIMTATEIbHON JACATCIIBHOCTH, B TOM YHCJIC B YaCTHU:

1) rpaskIaHCKOro BOCIIATAHMA:

COPMHUPOBAHHOCTh TPAXKJAHCKON MO3UIMHM  OOYYarOIIErocs Kak aKTHBHOTO |
OTBETCTBEHHOTO YIeHAa POCCHIUCKOTO O0IIECTRa;

OCO3HAHUC CBOHMX KOHCTUTYHUHMOHHBIX IIpaB U O6H3aHHOCTeﬁ, YBAXXCHUC 3aKOHaA U
IPaBOTIOPSJIKA,;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH EATEIILHOCTH MPH CO3JaHUU yUEOHBIX MPOEKTOB,
pelieHrr yueOHbIX M TI03HABATEILHBIX 3a/1a4, BBIIIOJIHCHUH OMOJOTHYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH  OIPEIEISATh COOCTBEHHYIO IO3MIIMIO 110 OTHOMICHHIO K SIBJCHUSM
COBPEMEHHOM )KU3HH U OOBSICHATH €€,

YMCHUC YUUTBIBATH B CBOUX [[eflCTBI/IHX HCO6XOI[I/IMOCTB KOHCTPYKTHUBHOT'O
B3aMMO/JICUCTBUS JIOJICH C PasHbIMHU yOEXKICHUAMH, KyJIbTYPHBIMHU IIEHHOCTSMH M COIMAIbHBIM
I0JIOKEHHEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIIPOIECCE COBMECTHOTO BBINOJHEHHUS YYEOHBIX,
IMMO3HABATCJIbHBIX W HCCIICAOBATCILCKUX 3alda4, YBaXWUTCIbHOTIO OTHOIICHWA K MHCHHIO
OIIIOHEHTOB MPH 00CYKIEHHH CIIOPHBIX BOITPOCOB OHOJIOTHYECKOTO COMEPKAHMS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IAaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh POCCUUCKON TPaKIAHCKOW WACHTUYHOCTH, MMATPHOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH Iepel PonuHON, TOpAaocTy 3a CBOM Kpail, CBOIO
Ponuny, cBO s3bIK U KyJIbTYpY, IPOIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccuuy;

LIECHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEAUI0 W MaMATHUKAM IPUPOJIBI,
JnocTuxkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPY/IE;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUHUCKUX YUYEHBIX B CTAaHOBJICHHE U pa3BHUTHE
OMOJIOTUY, TOHUMAaHWSI 3HAYCHUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB TIPHUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

ujeiHast yoexx1€HHOCTb, TOTOBHOCTb K CITYKEHUIO U 3aiure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS .

OCO3HaHUE JYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPO/a;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSIChH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJia B IOCTPOEHUE YCTOMUNBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSIM, CO3/JIaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPAJULUSIMH HapOJ0B
Poccuwn;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS

OCTECTUYCCKOC OTHOLICHUEC K MHPY, BKIIIOYasA 3CTCTUKY 6I)ITa, HAay4YHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIICHHIA,

IIOHUMAHHUEC ODOMOIIMOHAJIBHOT O BO3}1€I710TBH$I JKUBOU npupoasl 1 eé IOEHHOCTH,

TOTOBHOCTh K CaMOBBIPD@KCHHUIO B Pa3HBIX BHIAaX HCKYCCTBA, CTPEMIICHHE IMPOSBIISATH
KavyecTBa TBOPYECKOM JTMUHOCTH;



5) pu3nveckoro  BocnuTaHus, GOPMHPOBAHHS  KYJBTYPbI  310POBbS W
IMOLMOHAIBLHOIO 0JIArONOIyYusi:

IIOHMMaHKE U peau3anys 3J0poBOro 1 0e30macHoro oopasa *HU3HH (310pOBOE MUTAHUE,
coOII0ICHNE TUTUEHUYECKUX MPaBWJI U HOPM, COAJIaHCUPOBAHHBIN PEKUM 3aHATHM M OTIbIXA,
peryispHas (u3nueckass aKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOI'O U KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PH3NUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

[IOHMMaHWE LEHHOCTH MPAaBUJI WHIUBUIYaJbHOIO M KOJUIEKTUBHOIO 0O€30I1aCHOTO
MIOBEJICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U AKU3HU JIIOJIEH;

OCO3HaHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX NPUBBIUEK (YNOTPEOJICHMs aJIKOTroJIs,
HapKOTHUKOB, KYpPEHHUS);

6) TPYA0BOro BOCIIUTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAaHHE LIEHHOCTH MacTepPCTBa, TPYI0JII00HE;

TOTOBHOCTb K  aKTUBHOM  JEATEIBHOCTH  TEXHOJIOTHUECKOH ¥ COLMAIBHON
HaIpaBJICHHOCTH, CIIOCOOHOCTD HHULUHUPOBATh, IJIAHUPOBATL U CAMOCTOSATCIIBHO BBIIIOJHATD
TaKyIO JAeATeIbHOCTD;

MHTEpEC K pa3inyHbIM chepaM npodecCHOHAIBHON JeATEIbHOCTH, YMEHUE COBEPIIAThH
OCO3HaHHBIH BBIOOp Oy/yIieit mpodeccuu U pean30BhIBaTH COOCTBEHHBIC )KU3HEHHBIE IIJIaHBL;

TFOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BAHUIO HA MPOTSKEHUU BCEl
KH3HU;

7) 3KOJIOTHYECKOTO BOCTIUTAHHUSI:

9KOJIOTHYECKH 11€J1ec000pa3HOe OTHOILIEHHE K IPUPO/IE KAK UCTOUHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBILICHUE YPOBHS AIKOJIOTUYECKOW KYJIBTYPBI: MPUOOpPETEHHE ONbITa MJIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JIsl OKPY KatOIIEeH Cpeibl;

0CO3HaHME TTI00AILHOTO XapaKTepa SKOJIOTHYeCKUX MPoOIeM U IyTel UX pelieHus;

CIIOCOOHOCTH MCIOJIB30BaTh NMPHUOOpETaeMble P U3yUYE€HUN OMOJIOTHH 3HAHUS U YMEHUS
IpU pEIIeHUH MpoOJieM, CBS3aHHBIX C palMOHAJIBHBIM IMPHPOJIONONb30BaHIEM (cOOI0AeHNE
IpaBWJI TIOBEJEHUS B INPHUPOJE, HANpPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BHUJIOB, SKOCUCTEM, Ouochepsl);

aKTUBHOE HEIpPUATHE NEHCTBHM, NMPUHOCIIIUX BpE OKPY’KAIOUIeH MPUpPOAHON cpene,
YMEHHE MPOTHO3MPOBATH HEOJIAroNnpHUsTHbIE SKOJIOTHYECKHUE MOCIEACTBHS MpeIpUHUMAeMbIX
JIEMCTBUN U NPENOTBPALLATh UX;

HaJIMYUE€ PA3BUTOrO DKOJIOIMYECKOTO MBIIUIEHMS], SKOJIOIMYECKON KYJBTYpbl, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HamnpaBlICHHOCTH, YMEHMSI PpPYKOBOJCTBOBATbCS HUMHU B
MIO3HABATEJIbHON, KOMMYHHUKaTUBHOM M COLMAJIBHOM IPAaKTHUKE, TOTOBHOCTM K YYacTHIO B
MIPaKTUYECKON JeATEIbHOCTH dKOJIOTHUECKONW HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOTO TIO3HAHUS

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKu ¢ OOIIECTBEHHOM MpPaKTHUKH, OCHOBAaHHOTO Ha JHallore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MUDE;

COBEpPILIEHCTBOBAHHE SI3bIKOBOM M UNTATEIHCKON KyJIbTYphI KaK CPEJICTBA B3aUMOICHCTBUS
MEXY JIFOJIbMU ¥ TTO3HAHUS MUPA;

MOHUMaHHUE CrenUpUKH OMOJIOTUU KaK HayKH, OCO3HaHHs €€ poiu B (OPMHPOBAHUHU
paloOHaIbHOIO HAYYHOTO MBILIUIEHHUS, CO3/IJaHUU LIEJIOCTHOTO MPeICTaBiIeHHs 00 OKpy:KarolleM



MHUpE KaKk O €IUHCTBE NPUPOAbI, YelIOBEeKa U OoOlecTBa, B IO3HAHUM HIPHUPOJHBIX
3aKOHOMEPHOCTEW U peIIeHUH MTPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTHMHU JJIsl COBPEMEHHON LMBUIM3ALMU: O0ecIIeYeHus
HOBOI'O YPOBHA pPasBUTHA MCIUIHMHBI, CO3AaHUC TCPCICKTHBHBIX 6HOT€XHOHOFHﬁ, CIIOCOOHBIX
pewaTh pecypcHble IpoOIeMbl pa3BUTHs YEJIOBEUECTBA, IIOUCKA ITyTEeH BbIX0JA U3 II100AIBHBIX
HKOJIOTHYECKUX MPpoOsIeM u o0ecrieueHHs mepexo/ia K yCTOHYMBOMY Pa3BUTHIO, PAIIIOHAIBHOMY
UCIIOJIb30BAaHUIO MPUPOIHBIX PECYPCOB M (YOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B TIOJYYCHUH OMOJOTUYECKUX 3HAHUU B LEJSIX TOBBIIICHUS OOMICH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, KaK COCTaBHOH 4acTH (YHKIMOHAIbHON
IpaMOTHOCTH 00ydJaronmxcs, popMupyemMoit pu u3y4eHun OUOJIOTHH;

IIOHMMaHHE CYIIHOCTH METO/OB IO3HAHUS, HCIIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJB30BaTh IMOJydyaeMble 3HAHUS I aHaIW3a W OOBSACHEHHS SBJICHUUN
OKpY’KaIOLIero MHUpa M HPOMCXOJAIIUMX B HEM HM3MEHEHUH, YMEHHE JenaTh OOOCHOBAaHHbIE
3aKIIIOYCHUA Ha OCHOBC HAyYHBIX (baKTOB U HUMCIOHIMUXCA HdaHHBIX C LCJIbIKO IMOJYYCHHA
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIIONB30BaTh OHOJOTMYECKHE 3HAHUSA Ul PEIICHHS
po0JeM B peabHbIX KU3HEHHBIX CUTYalLUsX;

OCO3HAaHHUEC IICHHOCTHU Haquoﬁ ACATCIIbBHOCTHU, TOTOBHOCTL OCYHICCTBJIATL HNPOCKTHYIO U
UCCIIEI0BATEIbCKYIO JEATEIbHOCTh HUHUBHUIYaJIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHMM 1O OHOJOTMH B COOTBETCTBHM C >KU3HEHHBIMHU
HOTPEOHOCTSAMHU.

METANIPEAMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3yibTaThl OCBOCHUsI yueOHOro mnpenmMera «buonorus» BKIIIOYAIOT:
3HaYMMble I8 (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAlOIUXCA  MEXAUCHUILUIMHAPHBIE
(MeXnpeaMeTHbIE) OOlIeHaYYHbIE TTOHSTHS, OTPAXKAIOIIKE LIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu@uKy METOI0B MO3HAHMSI, UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
ABJIEHUE, TPOLECC, CUCTEMa, HAyuyHbIM (haKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCClelloBaHue, HaOII0/leHUe, U3MEpeHUe, SKCIEPUMEHT M JpPYyTuX), YHUBEpCaJbHbIE
yueOHble JeicTBUs (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYJISTUBHBIE), 00ECIIEUNBAOIINE
dopmupoBaHre (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOM KOMIETEHUUH O0yYaroIuxcs,
CIOCOOHOCTh o0yuaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCLUUIITIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MertamnpeaMeTHble pe3ysibTaThl OCBOEHHUS MPOrpaMMbl CPEJHEro oO0Iero odpa3zoBaHMs
JOJIKHBI OTPAXKATh:

OBJajieHNe YHUBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMHU 1CCTBUSIMM:

1) 6a3oBbIe JJOrMYeCKHUe TeHCTBUS:

CaMOCTOSITENTbHO (OPMYJIMPOBATh M AKTyaJM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTOJb30BaTh TNPH OCBOSGHHM 3HAHUM NpPUEMBI JIOTMYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CpaBHEHUS, Kiaccudukauu, 0000IIEeHHUs), PacKpbIBaTh CMBICT OHMOJIOTHUYECKUX
HOHATHUH (BBIIENATH UX XapaKTEPHbIC IPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMH ITOHITUSIMH);

OTIpEeENATh LIEeNN JEeSATeIbHOCTH, 3aJaBasl MapaMeTpbl M KPUTEPUU HX JOCTHXKEHUS,
COOTHOCHTD PE3YyJIbTaThl AEITEIbHOCTHU C MOCTaBICHHBIMU LENISIMU;



UCIIOJIb30BaTh OMOJIOTHYECKUE TOHATUSA ISl OObsiCHEHHs] (aKTOB U SIBICHUM >KUBOMN
IIPUPOJBL,

CTPOUTH JIOTUYECKUE pacCyXJeHus (MHAYKTUBHbBIC, NEAYKTHBHbIC, IO aHAJOTHH),
BBISABIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIbI Y 3aKJIIOUCHUS;

IIPUMEHATh CXEMHO-MOJIEIIBHBIE CPEACTBA JJI MPEICTABICHUs CYLICCTBEHHBIX CBA3CH U
OTHONIICHUH B M3y4aeMbIX OMOJOTMYECKMX OOBEKTaX, a TakkKe MPOTHUBOPEUHM pa3HOro poja,
BBISIBIICHHBIX B PA3TUYHBIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PEIICHUS TPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUaAIbHbBIX
Y HEMaTepHAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTb, OLEHUBATh COOTBETCTBUE DPE3YJIbTATOB LIEIISAM,
OLICHUBATh PUCKH IIOCIIEACTBUH ACSITEIBHOCTH;

KOOPJIMHUPOBATh W BBHINOJHATH PAaOOTy B YCJIOBHUSX pPEalbHOTO, BUPTYAIbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJIEICTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEI0BATEILCKHE TeHCTBUS:

BJIQJICTh HABBIKAMU Y4eOHO-HCCIICIOBATEILCKOW U MTPOSKTHOW JIEATEILHOCTH, HABBIKAMU
paspeuieHus mpooieM, cnocoOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY ITOMCKY METOJIOB
pelLIeHHs TPAKTHUYESCKHUX 3a/1a4, TPUMEHEHHIO Pa3JIMYHbIX METOOB TIO3HAHUS;

HCIIOJIB30BATh PA3JIMYHBIC BHJAbI ACATCIIBHOCTU II0 IMOJYUYCHHWIO HOBOI'O 3HAaHUA, C€Iro
UHTEPIPETAINU, PEOOPA30BAHUI0O U NMPUMEHCHHIO B YYEOHBIX CUTYAlMsX, B TOM YHUCIE TPU
CO3JaHun y‘~I66HI)IX " COOMAJTIBHBIX ITPOCKTOB,

(dbopMHpOBATh HAYYHBI TUIT MBIIILICHUS, BIaJICTh HAYYHONH TEPMHHOJIOTUEH, KITIOYCBBIMH
INOHATHUAMHU U METOJaMHU,

CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIC 3a/laud B 00Pa30BaTECIbHOU JCATEIBHOCTU M
JKU3HCHHBIX CUTYallUAX;

BBISIBJIATh  TIPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTyaJIM3MPOBATh 3ajady, BBIIBUTATh
THUIIOTE3Y eé pPeUICHUA, HAXOAUTH apryMCEHTHI IJId JOKA3aTCJIbCTBA CBOUX YTBep)K[leHI/If/'I, 3a1aBaThb
napaMeTpbl U KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATE IIOJYUCHHBIC B XOJA€ PCHICHUA 3aladyu pPE3YJIbTaThbl, KPUTHYCCKU
OIICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYIIECTBIATH 1IEJCHANPABICHHBIN MONCK MEpPeHOca CPEICTB U CIOCOOOB JCHCTBHS B
poQeCCHOHATIBHYIO CPEy;

yMeThb TEPEHOCUTh 3HAaHWA B T[O3HABATENbHYIO U  MPAKTHYECKyl0  o01acTu
KU3HEACATCIIBHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BbIJIBUT'aTb HOBBLIC HJICH, NpCjiaraTb OPUTHHAJIBHBIC IMOAXOJbl W PCHICHUSA, CTAaBUTb
poOJIeMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATHBHBIE PEIICHUS.

3) padora c unopmaumei:

OpPUEHTUPOBATHCS B PA3NIMUYHBIX MCTOYHMKAX MH(OpManuu (TEKCTe yuyeOHOTro MmocoOus,
HAyYHO-TIOMYJIIPHOM JIUTEpaType, OMOJOTHYECKUX CIIOBAPSAX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTepHeTe), aHAIM3UPOBATh WH(OOPMAILUIO DPA3NUYHBIX BUIOB U (POpM
MIPEICTABJICHHS, KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTHBOPEUNBOCTD;

(dbopMynHUpoBaTh 3aMpoChl W MPUMEHSATh PAa3IMYHBIE METOABl MPHU TMOUCKE U O0TOOpe
Ouosornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUeOHBIX 33/1a4;

MpUOOPETaTh OMBIT HCIONB30BaHUS WH(OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOIB30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSATENIbHO BBIOMPATh ONTHMAIBHYIO (OpMY TMPEACTaBICHUS OHUOJIOTHYSCKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMebl, TaOIHIIbI, PUCYHKH U APYTOE);

WCIIOJIb30BaTh HAYYHBIM S3bIK B KAayeCTBE CpPEJCTBa NpU paboTe ¢ OHMOJIOTHYECKOMH
uHpopManuell: TPUMEHITh XUMHYECKHe, (PU3UYecCKHe U MaTeMaTU4YeCKUe 3HAKU U CHUMBOJIBI,
dopmyibl, abOpeBHaTypy, HOMEHKIATYpY, HCIIOJIb30BaTh W IPEOOpPa3OBbIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJICTh HAaBBIKAMH pPAcllO3HABAaHHMS W 3aIIUTHl WHPOpPMANUHU, WHOOPMAIIMOHHON
0€30MacCHOCTH JINYHOCTH.

OBjajieHre YHUBEPCATLHBIMH KOMMYHHKATHBHBIMH J€fiCTBHSIMH ;

1) o6menmue:

OCYILIECTBIIATH KOMMYHHUKAIIMK BO BCeX chepax JKM3HM, aKTUBHO YYaCTBOBATH B JTHAJIOTE
WIH JUCKYCCHHU IO CYINECTBY OOCYKIaeMoii TeMbl (yMEHHE 3a/JaBaTh BOIIPOCHI, BBICKA3bIBAThH
CY)KIEHHsT OTHOCHTEIBHO BBIIOJIHEHUS TMpPEJaraeMoil 3ajaud, YYUTBIBaTh HHTEPECHI M
COTJIACOBAHHOCTH MO3ULIUNA JPYTUX YYACTHUKOB JIMAJIOTa WM TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIC CPEICTBA OOIIEHMS, MOHMMATh 3HAYECHHE COIMATBHBIX
3HAKOB, NPCAINOCBIIIOK BO3SHUKHOBCHUSA KOH(l)JH/IKTHI)IX CI/ITyaIII/If/’I, YMETH CMATYATb KOH(bJ'H/IKTBI u
BECTH [IEPETOBOPBI;

BJIAZICTh PA3JIMYHBIMHA criocodoamu 06HI€HI/I$I u B3aPIMOIIeI>iCTBH)I, INOHMMAaTb HaMCPCHUS
JPYTUX JIIOJIEN, MPOSIBIIATH YBAXKHUTEIBHOE OTHOILIEHHE K COOECEIHUKY M B KOPPEKTHOM (opme
(OpPMYITHPOBATE CBOM BO3PAKEHHS

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpEICTB.

2) COBMeCTHAs JIeSITEIbHOCTD:

[IOHUMATh U MCIIOJIb30BaTh PEUMYIIECTBA KOMAaHIHOW U UHJIMBUIYaJbHONW pabOThHI MpU
peleHnH OMOIOrnYecKoi MpodsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
(dbopM B3aMMOJENCTBUS IPU peLIEHUH yueOHOM 3a/1auu;

BbIOMPATh TEMAaTHKy U METOJbl COBMECTHBIX ACUCTBUH ¢ Y4ETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO 4I€HA KOJUIEKTHBA,

IIPUHUMATH LEJIM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATH
JIEHUCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JCHCTBUMN, pACIIPENENSTh POJIU C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOW PabOTHI;

OLIEHHMBATh Kau€CTBO CBOErO BKJIAJIa U KAXKIOI0 YYaCTHUKA KOMaH/Ibl B OOIINI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJIaraTb HOBBIE IPOEKTHI, OLICHUBATh MJEU C MO3WULMH HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJICHUE B PAa3JIWYHBIX CUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBj1aieHHe YHUBEPCAJIbHBIMH PEryJsiTUBHBIMU JAEHCTBUAMM:

1) camoopranu3anms:

HCIIOJIL30BAaTh OMOJIOTHYECKHE 3HAHUS UIA  BBISABIICHUS Hp06J'ICM U UX PpCHICHUA B
KM3HEHHBIX M yU4EOHBIX CHTYaIUIX;

BI)I6I/IpaTB Ha OCHOBE OMOJIOTMYECKHUX 3HAHUK LECJIIEBBIC U CMBICIIOBBIC YCTAHOBKHU B CBOUX
JEUCTBUAX M TMOCTYNKaX MO OTHOIICHHIO K KMUBOH NPHPOJE, CBOEMY 3I0POBBIO M 37I0POBBIO
OKPYIKAFOIIHX;



CaMOCTOSITEITFHO OCYIIECTBIISITh TMO3HABATEIBHYIO JCATEIBHOCTD, BBISBISTH MPOOJIEMBI,
CTaBUTh W (OPMYyIHUPOBAaTH COOCTBEHHBIC 3aJauyd B O00pa30BATEIbHON JAEATETBHOCTH U
KU3HCHHBIX CHUTYAIIHsX;

CaMOCTOSITEIILHO COCTABJISTH IUIAH PEIICHUS TPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIIOYTCHUH;

JlaBaTh OIEHKY HOBBIM CHUTYaIUsIM;

pacmmpsATh paMK1 Y4eOHOTO IIPpeIMETa Ha OCHOBE JIMYHBIX TMPEATTOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OLICHUBATh MTPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTH (POPMUPOBAHUIO U TIPOSBICHHUIO MIMPOKOW PYAUILIMN B PA3HBIX 00JIACTSIX
3HaHW{, TOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJILTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIJICTh HaBbIKAMH [TO3HABATEIBHON pedIieKCuu KaK 0CO3HAHHS COBEPIIAEMBIX JICHCTBHUIA
U MBICIIUTEJIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIb30BATH IPUEMBI peduieKCun
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEILICHHS,;

YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO ITPUHUMATD PELLIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX P AHAIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHsATHE CeOSl M IPYTHX:

IIPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3yJIbTaTOB JAEATEIbHOCTH;
IIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKa.

MNPEAMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynbTaThl ocBoeHus nporpaMmbl COO o Onosioruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Uit yueOHoro npeamera «buonorus» HaydHble 3HaHUS, YMEHUS U
Croco0bl nercTBuit 1o OCBOEHHUIO, MHTEPIIpETAlUU
U peo0pa30BaHUIO 3HAHUHN, BU/IbI JESATEILHOCTH I10 MOJYYEHUI0 HOBOTO 3HAHUS U IPUMEHEHUIO
3HAHUW B Pa3jIMuYHBIX Yy4E€OHBIX CUTyalMsX, a TAaKK€ B PEAJbHBIX JKU3HEHHBIX CHUTYyalMsX,
CBSI3aHHBIX ¢ Ouosorueil. B mporpamMe npeaMeTHble pe3yiabTaThl MPEACTaBIEHBl MO TOAaM
00y4eHwusI.

IIpenmeTHple  pe3ynbTaThl  OCBOEHHUs ydeOHoro mnpenmera «buonorus» ¢ 10
Kaacce NOIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe U PONU OHOJOTMM B CHCTEME HAyYHOTO 3HAHMS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHbBIX 3a/1a4;

YMEHHUE PAaCKPBIBATh COJEpKAHNE OMOIOrMYECKHX TEPMUHOB M MOHITUN: KHU3Hb, KIIETKa,
opranusm, MeTabom3M (0OMeH BEIeCTB U MpeBpallleHre SJHEPTUH ), TOMEOocTa3 (CaMOperyisiuus),
YpOBHEBas  OpraHU3alMsl  KUBBIX  CHCTEM, CaMOBOCIpPOM3BEIEHHE  (PEmpoayKIus),
HACJIEICTBEHHOCTh, N3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHE Uu3Jaratb OWOJIOTHUYECKHE TeOopuHu (KJIETOYHas, XpOMOCOMHas, MyTallMOHHas,
[EHTpaJlbHas JO0rMa MOJIEKyJIsApHOH Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.



. BaBuiioBa) u yueHwus (0 EHTpaXx MHOT0OOpa3us U MPOUCXOKACHUS KyIbTYpHBIX pacTeHuid H.
W. BaBuinosa), onpeaessaTh IPaHULIbl KX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yMEHHE BJIAJIETh METOJaMH HAYYHOI'O MO3HAHUS B OMOJOTUU: HAOIIOJCHHE U ONUCAHHE
KHUBBIX CHCTEM, TIIPOLIECCOB M SIBIICHHH, OpraHM3alus W MPOBEACHUE OHOJIOTHYECKOTrO
SKCIIEPUMEHTA, BbBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKIY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3yJIbTAaTOB, HCIIOJBb30BAHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yIbTaTOB;

YMEHME BBLIEIATh CYIIECTBEHHbIE IIPU3HAKU BUPYCOB, KIETOK MPOKApUOT U 3YKAPHOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOIECCOB: 00MEHa BELIECTB U
NPEBpaIlCHUs] SHEPTUM B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJIOTBOPEHUS], PA3MHOKEHUS, WHIMBUAYAIHHOIO Pa3BUTHUS
opraHusma (OHTOTEHE3);

yMEHHE NMPUMEHSTH MOJIyYECHHbIE 3HAHUS ISl 0ObICHEHUSI OMOJIOrMYECKUX MPOILIECCOB U
ABJICHUH, /1151 IPUHATUS IPAKTUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHUs
0€30MacHOCTH CBOEr0 3JI0POBbS U 370POBbSl OKPYKAIOLIUX JIIOJEH, COOMIOIEHUSI HOPM
rPaMOTHOI'O IIOBEACHMSI B OKpY)KAlOIIEH IPUPOAHOM Cpelae, MOHMMaHHE HeoOX0IuMOCTU
UCIIOJIb30BaHUsl JOCTUKEHUI COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH ISl pallMOHAIBLHOTO
IPUPO/IONOIB30BAHUS;

YMEHHE peliaTh 3JEMEHTapHble TE€HETHYECKHE 3aJayd Ha MOHO- U JUTHOpHUIIHOE
CKpEIIMBaHKe, CIECTUICHHOE HACIIEOBAaHUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO CKPEIMBAHUS
JUTSL TIpEe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOIHATH JIAOOPATOPHBIE W MPAKTHYECKHE PaOOTHI, COOMIONATh MpaBHUia IpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHYECKH OICHWBATh M HHTEPIPETHPOBATH HH(GOPMAIHMIO OHOJIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBIAOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElCTBa
MaccoBOW HMH(pOpMAIMH, HAYYHO-TIONMYJISIPHBIE MaTepUaIIbl), STUYECKHE aCIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

yMEHHE co37aBaTb COOCTBEHHbIE IIMCbMEHHBIE M YCTHBIE COOOILEHHUs, 00001as
Ouonoruueckyro UMHGOPMAIMI0 M3 HECKOJBKUX HMCTOYHHUKOB, T'PAaMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

IIpenmetHble  pe3ynbTaThl  OCBOEHHUs yueOHoro mnpenmera «buonorus» ¢ 11
Kjlacce JTOJKHBI OTPaXarh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE W POJM OUOJOTHMM B CUCTEME HAyYHOI'O 3HaHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HaYYHOT'O MHUPOBO33PEHUS, O BKJIA/le POCCUICKHUX U 3apyOeXHbIX YUEHBIX-OHOJIOTOB B pa3BUTHE
Ouosnoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIEeHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE PACKPBIBATH COJIEpKaHUe OMOJIOTMUECKUX TEPMUHOB U OHATHI: BUJI, MOMYJIALNUA,
reHo(OH/, OSBOJIOLMS, JBIXKYIIME CHUJIbl  ((DakTOpbl) DBOJIOIUH, MPHUCTOCOOJICHHOCTH
OpPraHu3MOB, BHUJA000pa30BaHME, SKOJOTHYECKHE (AKTOPHI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEIyLEHTHI, LIETH MUTaHUs, SKOJOrHYecKas mupamuia, OuoreoneHos, onocdepa;

yMeHue wu3jaraTb OuoJoruueckue Teopun (dBomonnoHHas Teopus Y. JlapsuHa,
CUHTETHYECKas TEOpHUsl HBOJIIOLMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbliieBoro cxozicrsa K.
M. bapa, uepenoBaHus INIaBHbIX HampasiieHu# U nyteil apomonuu A. H. CeBeprioa, yueHus o
ouochepe B. 1. BepHaackoro), onpeaensaTh rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIQJETh METOAAMU HAYYHOTO MO3HAHUsS B OMOJIOTMM: HAOIIOJCHNE M ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUM, OpraHu3alus U TPOBEACHHE OHUOJIOrHYECKOTO
DKCIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIELYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX pe3yJlbTaToOB, HCIIOJIb30BAHHBIX HAYUYHBIX MOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBO/bI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJCNATH CYIIECTBEHHBIE TPU3HAKU CTPOCHHS OMOJIOTHYECKUX 0OBEKTOB: BUJIOB,
HOMYJISAUN, TMPOAYLEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTCOIEHO30B U HIKOCUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUI000pa30BaHUs, MPUCIIOCOOIECHHOCTH OPTraHU3MOB, JCHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, IIEPEHOCA BEUIECTB U MOTOKA SHEPTUU B 3KOCHCTEMAX, aHTPOIIOTCHHBIX U3MEHEHUN B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOT€OXMMHYECKHUX IIMKIOB B
ouocdepe;

yYMEHHUE MPUMEHSATH MOJyuYeHHbIE 3HAHUS ISl OOBSICHEHUS! OMOJIOTMUECKUX TPOLIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C LENbIO OOeCcTieueHust
0€30IIaCHOCTH CBOETO 37I0POBbS U 3/I0POBbSl OKPYKAIOIIUX JIIOJEH, COONIONEHHUS HOpPM
rPaMOTHOTO TOBEACHHUS B OKpYy)KaloIIed MPUPOAHON cpele, MOHUMaHHE HEOoOXOIUMOCTH
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM O6uonorun ISt panroHaIbLHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh 3JIeMEHTapHble OMOJIOTMYECKHE 3a/lauM, COCTaBIATh CXEMbI IepeHoca
BEIIECTB U SHEPTUH B IKOCUCTEMAaX (1IeTH MUTAHU);

YMEHHUE BBIMOIHATH JaOOpaTOpHbIE U MPaKTUYeCKHe paboThl, COONI0ATh MpaBUiIa TPU
paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHYECKH OIEHHMBATh M HHTEPIPETHPOBATH MH(MOPMAIHIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS M3 Pa3jIMYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOi WH(pOpPMAIMK, HAYYHO-TIOMYJIIPHBIE MaTepUallbl), pPacCMaTPUBATh TIJI0OAIBHBIC
9KOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (hOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MIO3HIINIO;

YMEHHE CO03/1aBaThb COOCTBEHHBbIE THCbMEHHBIE W YCTHBIE COOOIIeHHs, 00001as
Ononornyeckyro HHGPOPMALMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
Ne HaumMeHOBaHUe pa3zesioB U TeM NIPOrpaMMbl KosinuecTBo 4yacoB JnekTpoHHbIe (LUPpPOBbBIE)
n/n Bcero KoHTpoJibHBIE [IpakTuyeckue o6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI
1 BuoJsiorus kak Hayka 2 0.5 bu6bsaunoteka [JOK
https://m.edsoo.ru/7f41c292
2 ’KuBble cucTeMbl U UX OpraHU3aL s 1 bubanoreka LIOK
https://m.edsoo.ru/7f41c292
3 XHMMHUUYECKUN COCTAB U CTPOEHUE KJIETKU 8 1 bu6bsaunoteka [JOK
https://m.edsoo.ru/7f41c292
4 KusHeneaTeabHOCTb KJIE€TKU 6 bubanoreka LIOK
https://m.edsoo.ru/7f41c292
5 PasMHOXXeHue U UHAWBUAYAJIbHOE Pa3BUTHE 5 1 Bbub6anoTeka [IOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacneacTBeHHOCTb M U3BMEHYUBOCTD 8 1.5 bubaunoreka LIOK
OpPraHM3MOB https://m.edsoo.ru/7f41c292
7 Cesnekuyusi opraHu3MoB. OCHOBbI OUOTEXHOJIOTUH 3 bu6saunoteka [JOK
https://m.edsoo.ru/7f41c292
8 PesepBHOEe BpeMs 1 bubanoTeka [IOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 0 4
11 KJIACC
Ne HaumMeHoBaHUe pa3ziesioB U TeM NIPOrpaMMbl KosinuecTBO 4yacoB JnekTpoHHbIe (LU POBLIE)
n/n Bcero KoHTpo/ibHBIE [IpakTHUYecKkue 06pa3oBaTe/IbHbIE PECYPCHI
paboThl paboThI
1 IBOJIIOIMOHHAS GMOJIOTHS 9 1 bubanoreka LIOK
https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHUE U pa3BUTHE }KU3HU Ha 3eMJie 9 0.5 Bu6auoTteka LJOK
https://m.edsoo.ru/7f41cc74
3 OpraHu3Mmbl U OKpyKamwlas cpeja 5 1 bub6anoTeka [IOK
https://m.edsoo.ru/7f41cc74
4 Coob111ecTBa U 3KOJIOTHYECKHE CUCTEMBI 9 bubanoreka LIOK
https://m.edsoo.ru/7f41cc74
5 Pe3epBHOe Bpem4 2 bub6anoTeka [IOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 IPOTPAMME 34 0 2.5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KosinyecTBO 4acoB JJieKTpOHHbIE [UPPOBBIE
n/m Bcero | KonTposbHble | [IpakTuyeckue obpa3oBaTesIbHbIE PECYPChI
paboThI paboThI
1 BuoJsioruda B cucteMe HayK 1 bu6auoTteka LIJOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 MeTo/bl N0O3HaHUA )XUBOM NIpUPOAELL. [IpakTHYyecKkas 1 0.5 Bu6auoTteka LIJOK
pa6oTta N2 1 «Mcnosib30BaHUE pa3/IMYHbIX METO/I0B https://m.edsoo.ru/863e6122
IpU U3yYeHUH OMOJIOTUYECKHUX 00 bEKTOBY
3 buoJiornyeckye cCUCTEMBI, IPOLLECChl U UX U3YYEeHUE 1 Bu6auoTteka LIJOK
https://m.edsoo.ru/863e6564
4 XHMMHUYEeCKUH COCTaB KJIeTKH. Bojla U MUHepaJibHbIE 1 bu6aunoTeka [JOK
CoJIv https://m.edsoo.ru/863e674e
5 Besiku. CocTaB U cTpoeHUe GEJIKOB 1 bu6bsaunoTeka [JOK
https://m.edsoo.ru/863e6b72
6 depMeHTbl — GHUOJIOTUYECKHE KaTaIU3aTOPhI. 1 0.5 Bu6auoTteka LJOK
JlabopaTopHas pabora N2 1 «M3yyeHue https://m.edsoo.ru/863e6b72
KaTaJIMTUYEeCKOU aKTUBHOCTH GpepMeHTOB (Ha
nprYMepe aMuJiasbl WM KaTasiasbl)»
7 YraeBoapbl. JIunu bl 1 bubanoreka LIOK
https://m.edsoo.ru/863e6870
8 HyksenHoBble kucaotbl. ATO 1 Bu6auoTteka LJOK
https://m.edsoo.ru/863e6d5c
9 HcTopuda v MeTo bl U3y4eHHUd KIeTKU. KiieTouHad 1 Bu6auoTteka LJOK
Teopus https://m.edsoo.ru/863e6e88
10 KineTka Kak 1ieJiocTHas »KMBasl CUCTeMa 1
11 | CTpoeHue 3yKapuOTHUYECKOU KJIETKH. 1 0.5 bu6sunoteka [JOK
JlabopaTopHas pa6ota Ne 2 «M3y4yeHHe CTpoeHUs https://m.edsoo.ru/863e6ff0
KJIETOK pacTeHHUH, )KUBOTHBIX, TPUOOB U 6aKTepHit https://m.edsoo.ru/863e716c
0/, MUKPOCKOIIOM Ha FOTOBBIX MUKpOIpenapaTax 1
UX OMKCAaHUE»
12 O6MeH BelleCTB UK MeTab0JIM3M 1 bubaunoreka LIOK

https://m.edsoo.ru/863e766c¢
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13 doTocuHTE3. XEMOCHHTE3 bu6sunoTteka LJOK
https://m.edsoo.ru/863e7c98
14 | dHepreTHyecKuil 06MeH bu6auoTteka LJOK
https://m.edsoo.ru/863e7aae
15 JKu3HeHHBIN UKJ KJETKH. /le/ieHHe KJIETKH. 0.5 bu6smoTteka LJOK
MuTo3. JlabopaTopHasi paboTta N2 3 «HabstoneHue https://m.edsoo.ru/863e7dc4
MUTO3a B KJIeTKax KOHYMKa KOpellKa JiyKa Ha
rOTOBBIX MUKpOIIpenapaTax»
16 BuocuHTe3s 6eska. Peakiiusg MaTpU4YHOr0 CUHTE3a bubanoreka LIOK
https://m.edsoo.ru/863e796e
17 | TpaHcasays — 6UOCUHTE3 Hesika bubanoreka LIOK
https://m.edsoo.ru/863e796e
18 | HeksieTouHble GOpPMbI )KU3HHU — BUPYChI bu6saunoteka [JOK
https://m.edsoo.ru/863e7540
19 | ®opMbl pa3MHOXXeHHS OPraHU3MOB Bu6auoTteka LJOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 | Metios bubanoreka LIOK
https://m.edsoo.ru/863e7f4a
21 | Obpa3oBaHUE U pa3BUTHE MOJOBbIX KJIETOK. 0.5 Bu6auoTteka LJOK
OnsnogoTBopeHue. JlabopaTopHas paboTta N2 4 https://m.edsoo.ru/863e81b6
«H3ydyeHue cTpoeHMs MOJI0BBIX KJI€TOK HAa TOTOBBIX
MUKpONpenapaTax»
22 WUHauBHUyanbHOe pa3BUTHE OPTaHU3MOB bu6bsaunoteka [JOK
https://m.edsoo.ru/863e8436
23 ['eHeTHMKa — HayKa 0 HacJIe[ICTBEHHOCTH U bubanoreka LIOK
M3MEHYUBOCTH https://m.edsoo.ru/863e86f2
24 | 3aKOHOMEPHOCTHU HacJieJ0BaHUS NTPHU3HAKOB. bu6bsaunoteka [JOK
MoHorubpuAHOe CKpelrBaHue https://m.edsoo.ru/863e8878
25 | luru6pusiHoe cKpelMBaHue. 3aKOH He3aBUCHMOTI'0 bu6sunoteka [JOK
HacJel0BaHUsl IPU3HAKOB https://m.edsoo.ru/863e89a4
26 CuenuieHHOe Hac/eL0BaHUE IPU3HAKOB. 0.5 Bubaunoreka LIOK
JlabopaTopHas pabora N2 5 «M3yyeHue https://m.edsoo.ru/863e8c60
pe3yJibTaTOB MOHOTHOPHUIHOTO U JUTUOPHUIHOTO
CKpelUBaHUs y Ap030PU/Ibl HA TOTOBBIX
MUKpOIpenapaTax»
27 ['eHeTurKa noJsia. HacsiegoBaHue NpU3HAKOB, Bbubaunoreka LIOK

ClelJIEHHBIX C I1I0JIOM

https://m.edsoo.ru/863e8c60
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28 HN3MeHuyuBoCTb. HeHacseacTBeHHAss ©BMEHYHUBOCTD. 1 0.5 bu6sunoTteka LJOK
JlabopaTopHas paboTta N2 6. U3yyeHue https://m.edsoo.ru/863e8efe
MOAUPUKALIMOHHOW U3MEHYHUBOCTH, IOCTPOEHHE
BapHUaLMOHHOTO psA/ia U BApUALMOHHON KPUBOW»

29 | HacneacrBeHHasi M©SMEHUYMBOCTbD. JlabopaTopHas 1 0.5 bubauoteka [JOK
pab6ota N2 7. «AHaiu3 MyTanyil y Apo3odusibl Ha https://m.edsoo.ru/863e8efe
rOTOBBIX MUKpOIIpenapaTax»

30 | 'eHeTuKa 4yesioBeKa 1 bu6sunoteka [JOK

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

31 | Pe3epBHbIM ypok. 060011€HHME 110 TEME 1
«HacseqcTBEHHOCTb M UBMEHYUBOCTb OPTaHU3MOB»

32 | Cenekyus Kak HayKa M nporiecc 1 bub6anoTeka [IOK

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

33 MeToAbI M JOCTHKEHHUSA CeNIeKIIUU PACTEHUU U 1 bubanoreka LIOK
YKUBOTHBIX https://m.edsoo.ru/863e9214

34 | buoTexHoJIOTHSA KaK OTpPacJb IPOU3BOACTBA 1 bu6saunoTteka [JOK

https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 4



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJTACC

Ne Tema ypoka KoJsindyecTBO 4acoB JJIeKTPOHHbIE IUPPOBbIE
n/n Bcero | Kontposabnuble | IlpakThueckue o6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI
1 JBOJIIOLUSA U METO/bI €€ U3yYeHUs 1 bubsaunoTteka LJOK
https://m.edsoo.ru/863ea20e
2 HcTopus pa3BUTHA pesCcTaBJAeHUNA 06 3BOITIOL NN 1 bubauoTteka LLIOK
https://m.edsoo.ru/863e9570
3 MukposBosonus 1 bubsunoTteka LJOK
https://m.edsoo.ru/863e9cle
4 [lonysiys Kak 3JieMeHTapHas eJUHUIA BUJa U 1 0.5 bubauoreka LIOK
apoJirolMU. JlTabopaTopHast pab6oTa N2 1 «CpaBHeHUe https://m.edsoo.ru/863e99c6
BU/JIOB 10 MOP$OJIOTUYECKOMY KPUTEPHIO»
5 JBrxyuiye cuibl (3ieMeHTapHble GaKTOPbI) 3BOJIIOIUHA 1 bu6sunoTteka [JOK
https://m.edsoo.ru/863e9da4
6 EcTecTBeHHBIN 0T60D U ero GopMbl 1 Bbu6anoTeka [IOK
https://m.edsoo.ru/863e9ed0
7 Pe3ysibTaThl 3BOJIOIMHU: IPHUCIOCOOJIEHHOCTh 1 0.5 bu6sunoTteka [JOK
OpraHU3MOB U BUJ0006pa3oBaHue. JlabopaTopHas https://m.edsoo.ru/863e9fde
pab6oTa N2 2 «OnucaHue Npucnoco6JeHHOCTH
OpraHHM3Ma U eé OTHOCHUTEJIbHOI'0 XapaKTepa»
8 HanpaBisieHMA U IyTY MaKpO3BOJIIOLIMH 1 Bu6anoTeka [IOK
https://m.edsoo.ru/863e9cle
9 Heob6paTHMOCTb 3BOJIIOIUHU 1
10 UcTopusd »xU3HU Ha 3eMJie U MeTO/bl €€ U3yYeHUs 1
11 ['MnoTe3bl MPOUCXOKIAEHHUS )KU3HU Ha 3eMJie 1 bu6sunoTteka [JOK
https://m.edsoo.ru/863ea5a6
12 | Pa3BuTHe )XU3HU HA 3eMJIe 110 3paM U llepuoJaM 1 BubaunoTteka LLOK
https://m.edsoo.ru/863eabbe
13 OcHOBHBIE 3Tallbl 3BOJIIOLUHA PACTUTEJILHOTO U 1 0.5 bubaunoreka LIOK
»KUBOTHOTO Mupa. [IpakTHyeckas pabota Ne 1 https://m.edsoo.ru/863ea8bc
«H3yuyeHue MCKOMaeMbIX OCTAaTKOB PaCTEHUU U
YKUBOTHBIX B KOJIJIEKIASIX»
14 | CoBpeMeHHas CUCTeMa OPraHUYeCKOTro MUpa 1 bu6saunoTteka [JOK
https://m.edsoo.ru/863ea48e
15 | 3BoJtO1M4 YesioBeKa (aHTpoIoreHes) 1 Bub6anoTeka [IOK

https://m.edsoo.ru/863eac2c
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16 | JiBmxyuire cuibl (GaKTopbl) aHTPOMNOTeHe3a 1 bu6bsauoTteka [JOK
https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTa/IUH 3BOJIIOIMU YeJIOBeKa 1
18 YesioBeyecKkue pachbl ¥ IPUPOAHbIE aJlallTalluU 1 bubsunoTteka LJOK
yesJI0BeKa https://m.edsoo.ru/863eaea?2
19 | Pe3sepBHbI# ypok. O606111eHHE IO TEME 1
«B0o3HMKHOBeHHE ¥ pa3BUTHE KM3HHU Ha 3eMJie»
20 | IKoJIOTHS KaK HayKa 1
21 | Cpenbl 06MTaHUA U 9KOJIOTUYECKUE GAKTOPHI 1 bubaunoTteka LLIOK
https://m.edsoo.ru/863eafec
22 | AbuoTuyeckue ¢pakTopsbl. JlabopaTopHas pabora Ne 3. 1 0.5 bu6bsauoTteka [JOK
«Mopddosioruyeckre 0CO6EHHOCTH PaCTEHUH U3 pa3HbIX https://m.edsoo.ru/863eb10e
MecT o6uTaHus». JlJabopaTopHas paboTa Ne 4.
«BavMsHMe cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KoJIeyca»
23 | buotuyeckue GpakTOphI 1 bu6sunoTteka [JOK
https://m.edsoo.ru/863eb348
24 | dKoJI0TUYeCKUE XapaKTePUCTUKHU NOMYJIALUH. 1 0.5
[IpakTryeckas pabota N2 2 «IloACUyéT NJI0OTHOCTH
NONyJisiMKA Pa3HbIX BUAOB PACTEHUN»
25 Coob1iecTBa OpraHM3MoB — GUOIEHO3 1 bubaunoreka LIOK
https://m.edsoo.ru/863eb46a
26 | JKOJIOTUYECKHE CUCTEMBI (3KOCUCTEMBI) 1 BubaunoTteka LLOK
https://m.edsoo.ru/863eb46a
27 OcHOBHbIE MOKa3aTeJJH 3KOCUCTEMbI. IJKOJOTHYeCKHe 1 bubauoreka LIOK
nupamubl. CBoiicTBa akocucTeM. CyKieccust https://m.edsoo.ru/863eb5fa
28 | [IpypojHble 3KOCUCTEMBI 1
29 | AHTponOreHHble 3KOCUCTEMBI 1
30 | buocdepa — rsiobasibHas IKOCKUCTEMA 3EMJIU 1 Bu6anoTeka [IOK
https://m.edsoo.ru/863ebb5e
31 | 3aKOHOMEPHOCTH CyllleCTBOBaHHUS 61ocdephl 1 Bu6snoTeka LIOK
https://m.edsoo.ru/863ebd16
32 | YesnroBeyecTBO B 6uocdhepe 3eMau 1
33 CocyuecTBOBaHUE NIPUPOABI U YeJI0BeYeCTBa 1 bu6sunoTteka [JOK
https://m.edsoo.ru/863ebale
34 | Pe3epBHbIil ypok. 06006111eHHE TeMbl «CO00OIIeCTBA U 1
9K0JIOTHUYECKHE CUCTEMBbI»
OBIIEE KOJIMYECTBO YACOB I10 IPOTPAMME 34 2.5
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

* buonorus, 10 knace/ bensies 1.K., Aeivimui I'.M., Ky3uenosa JI.H. u npyrue; moa peaaxiueit
bensera JI.K., Ipimmmia I.M., AkiimonepHoe obiiectBo «M3naarensctBo «IIpocBerenner»
* buonorus, 11 knacce/ bensies I.K., bopoaun I1.M., emvimur .M. u npyrue; moa penakmuei

bensena JI.K., Apivmuna .M., Akunoneptaoe oomectso «M3narensctBo «IIpocsemienue

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

®IrBHY «HCTUTYT cTpaTernn passutus obpasoBaHUsa»
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