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HOACHUTEJBHAS 3AIIMCKA

[Ipu pa3paboTke mnporpamMMmbl MO OHOJIOTUHM TEOPETUUYECKYIO OCHOBY IS
ONpeAeNieHusT TOAXOAOB K (OPMUPOBAHHUIO COAEP)KAaHUA YYEOHOro MpeaMeTa
«buonorus» cocraBunu: KoHuenrtyaiaeHele nonoxenus OIOC COO o
B3aMMOOOYCJIOBIIGHHOCTU  L€Jei, coaepxaHus, pe3ylbTaToB OOy4YeHUs U
TpeOOBaHUMN K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJOXKEHUS 00 OOIIMX HENSIX U
NPUHIMNAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETro
oO1rero oo6pazoBanus B Poccuiickoit denepaliuu, a TakxKe MOJOKEHUS O CrieluduKe
Oouonmornu, €€ 3HAYCHMUM B TIO3HAHUM SKUBOM MNPUPONBI U OOECICUCHHH
CYLIECTBOBaHHUs 4YesioBedeckoro oodmiecTBa. CoOrlacHO Ha3BaHHBIM IOJIOKEHUSM,
ompe/ieNIeHbl OCHOBHBIE (DYHKIIMHU IIPOrpaMMBbl 110 OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma no Ouosioruu 1aét npecTaBieHue o Lesix, 00 o0uel cTpareruu
oOy4yeHus, BOCIIUTAHUS U Pa3BUTHs 00yUaIOIIMXCSI CPEICTBAMU y4eOHOTO ITpeIMeTa
«buonorusy», onpenenser 00s3aTeNbHOE MTPEIMETHOE COACPKAHUE, €T0 CTPYKTYDY,
pacnpeneieHue Mo paszjieliaM U TemMaM, PEKOMEHIYeMYIO TOCIIeq0BaTeIbHOCTh
U3ydeHUsl y4eOHOTro Marepuaja ¢ YIETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsi3el, JOrmku 0Opa3oBaTEeIbHOIO TpOIEecca, BO3PACTHBIX OCOOCHHOCTEH
00y4aronuxcs.

B nporpamMme 1o 610710 TaKKe yUYUTHIBAIOTCS TPEOOBAHUS K IIIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHbBIM U TMPEIMETHBIM pe3yabraraM OOy4YeHHUs B
dbopMupoBaHUH OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIbHON
JEeSTENbHOCTH/YUeOHBIX JIEUCTBUN OOYyYaIOIIUXCS IO OCBOEHHUIO COJEPIKaHUS
OMOJIOTHYECKOT0 00pa30BaHMS.

B nporpamme no 6uonorum (10—11 kmaccel, 6a30BbIil YpOBEHB) peai30BaH
NPUHIMIT TIPEEMCTBEHHOCTH B U3yYeHMHM OuWoioruu, Onarojaps 4emy B Hel
IPOCMATPUBAETCA HANPABICHHOCTh HAa Pa3BUTUE 3HAHWM, CBSI3aHHBIX C
dbopMupoBaHHEM €CTECTBEHHO-HAy4YHOI'O MUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIUN JTUYHOCTH, SKOJOTUYECKOTO MBIIUICHHS, IPEICTABICHUI O 30POBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOILIEHHWEM K OKpY’Kalollell NpUpOAHON cpene.
[ToaTOoMy Hapsiay ¢ U3ydeHUEM OOIIEOMONTOTHYECKUX TEOPHH, a TaKkKe 3HAHHUH O
CTPOEHUU >KUBBIX CUCTEM PAa3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MpOTpaMMe MO OMOJOTHH YACICHO BHUMAHHUE HCIOJIb30BAHHIO
MOJIYYEHHBIX 3HAHUW B MOBCEIHEBHOM JKU3HU ISl PELICHUS MPUKIIAIHBIX 3a]1a4, B
TOM 4HCIe: TPOMUIAKTUKN HACIEACTBEHHBIX 3a00JIEBAaHWU YEIIOBEKA, MEIHUKO-
T€HETUYECKOTO KOHCYIBTHPOBAaHUS, 000CHOBAHUSA 3KOJIOTUYECKHU 11€TIECO00Pa3HOTO
MOBEJICHUSI B OKPYXKAIOIIEH NPUPOIHOU Cpele, aHAIN3a BIUSHUSA XO3SMCTBEHHOU
NEATEeNIbHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX SKOCHCTEM.
VYcunenue BHUMAaHMST K NPUKIAJHOM HANpPaBICHHOCTH Y4eOHOro MpeameTa
«buonorus» TpoAUKTOBaHO HEOOXOAUMOCTHIO 00ECTICUCHHS YCIIOBUM JIJIsl pEIICHUs



OJHOM M3 aKTyaJIbHBIX 3a]ay IIKOJIBHOIO OHMOJIOTMYECKOro 00pa3oBaHUs, KOTOPas
npennosiaraeT (GopMHUpoBaHUE y OOy4YaIOIIMXCS CIOCOOHOCTU aJanTHUPOBATHCA K
M3MEHEHMSIM TMHAMUYHO Pa3BUBAIOIIET0Csi COBPEMEHHOIO MUPA.

buonorus Ha ypoBHe cpeiHero oduiero 00pa3oBaHus 3aHUMAET BaKHOE MECTO.
Ona ofOecnieunBaer GOPMUPOBAHUE Yy OOYyYAIOUIUXCS MPEACTABICHUNM O HAyYHOM
KapTMHE MHpa, paclupser U o0000maeT 3HAaHUS O JKUBOM Hpupone, eé
OTIIMYUTEIbHBIX TPHU3HAKAX — YPOBHEBOW OpraHW3alldd M SBOJIOLUHU, CO3JAET
yCIOBUS ~ JJis:  TO3HAaHUS  3aKOHOB  JKMBOW  MpUPOAbl,  (OPMHUPOBAHUSA
(YHKIIMOHAJIBHON IPAMOTHOCTH, HABBIKOB 3/TOPOBOT0 U O€30MacHOro o0pasa Ku3HH,
HKOJIOTMYECKOTO MBIIUICHUS, LEHHOCTHOTO OTHOILIEHUS K >UBOM mNpupoie Hu
YEJIOBEKY.

Bonbiioe 3HaueHne GMONOrKs UMEET TakKe JIJIsl PeIIeHHs] BOCIIUTATENbHbBIX U
pa3BHBAIOUIMX  3aJad  cpeaHero  oOmero  0o0pa3oBaHUs,  COLMAIM3aALUU
oOyyatomuxcs. 3yyenue Ouonoruu obecrieunBaeT ycJIOBUS JUisl POPMUPOBAHUS
WHTEJUICKTYaJIbHBIX, KOMMYHHUKAIITMOHHBIX U  HH(GOPMAIMOHHBIX  HABBIKOB,
ACTETHUUECKOM KYJIBTYphl, CIOCOOCTBYET MHTErpallMi OMOJOTMYECKUX 3HAHHUM C
MPEICTABICHUSMH U3 IPYTUX YICOHBIX TPEAMETOB, B YACTHOCTH, (PUBUKH, XUMUU U
reorpadguu. Ha3paHHble TONOXKEHHUS O TMpeAHA3HAYCHUH YYEOHOro IMpeaMeTa
«buonorus» CcOCTaBUIM OCHOBY [UJIsl ONPENEICHHUS TOAXOI0B K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COAEp)KaHMs, MPEACTABIECHHOIO B Iporpamme IIo
Ouosoruu.

Otb60p comepxanusi yuyebHoro npeamera «buosnorus» Ha 6a30BOM ypoOBHE
OCYHIECTBIEH C TO3UIUN KYyIbTYypOCOOOpPA3HOIO TOAXOJa, B COOTBETCTBUHU C
KOTOPBIM OO0yd4aroniuecs MOJKHBI OCBOMTH 3HAHWMS M YMEHUS, 3HAUUMBbIC IS
dopMupoBaHus OOIIEH KyIbTyphl, OIPEACIAIONNE aJeKBaTHOE TIOBEIICHUE
YeJIOBeKa B OKPYXKAIOIIeH IPUPOTHON cpene, BOCTPEOOBaHHBIC B IMOBCEIHEBHOM
KU3HU W MPAKTUYECKON nearenbHocTH. Oco0oe MEeCTO B ATOM CHCTEME 3HAHHWI
3aHHMMAIOT 3JIEMEHTHI COJIEPKaHusl, KOTOPbIE CIyXaT OCHOBOH JIsl (pOpMHUpPOBAHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHpA U
LHEHHOCTHBIX  OPUEHTAIUSAX  JMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3aIUH
OuoII0ornYecKoro 00pazoBaHuUsl.

CTpykTypupoBaHUE CcoAep)KaHUS Y4eOHOTrO Marepuana B IpPOrpaMMe I10
OMOIOTUM OCYLIECTBICHO C YYETOM NPHOPUTETHOTO 3HAUYEHHUS 3HAHMHA 00
OTIIMYUTEIBHBIX OCOOEHHOCTSX JKMBOW MPUPOBI, O €€ YPOBHEBOI OpraHM3aluu U
3BOJIIOLIMU. B COOTBETCTBHYU € 3TUM B CTPYKType y4eOHOro npeamera «buosorus»
BBIJICJIEHBI CJIEIYIOIINE COAepkKaTelibHble JIMHUU: «bronorus kak Hayka. MeTobl
Hay4yHOro mno3HaHus», «KieTka kak Ouosiormyeckas cucteMa», «OpraHu3m Kak
Ouonoruyeckas cucrema», «CucreMa M MHOrooOpasue OPraHUYECKOr0 MHpay,
«IBOJIIOLHUS )KUBOU MPUPOABI», « IKOCUCTEMBI U MPUCYIIIHE UM 3aKOHOMEPHOCTH.



Henp u3yuyenuss yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHHUE  OOy4YalONIUMHUCS  3HAHUSIMHU O  CTPYKTYpHO-(DYHKIIMOHATHLHOU
OpraHu3alMy >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETEHUE YMEHUM
WCIIOJIb30BaTh 3TU 3HAHUS JIJIsl TPAMOTHBIX JIEUCTBUIN B OTHOIIEHUH OOBEKTOB KUBOM
MIPUPOJIBI M PEIICHUS PA3TMIHBIX JKU3HEHHBIX TIPOOJICM.

JlocTuxeHue 1eiau u3ydeHus: yuebHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00ECTIEUNBACTCS PEIICHUEM CIICYIONINX 3a/1a4:

OCBOCHUE OOYYaIOIIMMUCSA CHCTEMbI 3HAHUU O OHOJOTMYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBuiIaxX, CIYXKaIlluX OCHOBOU
U1 (OPMUPOBAHUST TMPEJACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJIaX HAyYHOTr'O MO3HAHMsI, CTPOCHUU, MHOTOOOpa3uu U OCOOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOr0 YPOBHS OpPTraHU3aIUH, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCIICAOBAHUAX B OMOJIOTUH;

dbopMupoBaHre y OOyYaroOIUXCs IO3HABATENIbHBIX, HUHTEIIEKTYalbHbIX U
TBOPUECKUX CIIOCOOHOCTEHW B MPOIIECCE aHau3a JaHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTMHM HAy4YHBIX B3MJISIZOB, WJEH M TOAXOAOB K HM3YYCHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpTaHU3AIINH;

CTAHOBJIEHHE Yy oOOydJaromuxcsi oOmel KyJabTypbl, (YHKIIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OIEHUBATH SIBICHUS OKPYKAIOIIETO
MUpa KUBOM MPUPOJIbI HA OCHOBAHUU 3HAHUM U OMBITA, MOTYYSHHBIX PU U3YUCHHUH
OHOJIOrHH;

dopMupoBaHre y oOOydyalolUXCS YMEHHMH WJUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTrMYEeCKUX 3HAHMM B TMPAKTUYECKOW JESATENBHOCTH YeJIOBEKa, Ppa3BUTHH
COBPEMEHHBIX METUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOYKHOCTH TO3HAHUS YEJIOBEKOM >KMBOU
IPUPOIBI, HEOOXOMMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOFOMEHUS dTUYECKUX
HOPM TIPH MPOBEACHUH OUOJIIOTUYECKUX MCCIICTOBAHMIA;

OCO3HaHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOM KYIBTYPHI, 111 (POPMUPOBAHUS HAYIHOTO MUPOBO33PEHHS;

NpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHHI B MIOBCETHEBHOMN KU3HM IS
OLICHKU MOCJIEJACTBUI CBOEH JEATEIBHOCTH M0 OTHOLICHUIO K OKPYKAIOILIEeu cpene,
COOCTBEHHOMY 37I0pPOBBIO, OOOCHOBaHWE H COOJIONEHHE Mep NPOPUITAKTUKA
3a00JIeBaHUIA.

B cucreme cpemnero oOmiero obOpazoBanust «buonmorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISIETCS OOSI3aTENBHBIM YYE€OHBIM TPEIMETOM, BXOISAIIAM B
COCTaB npeaMeTHon obnactu « EcrecTBEHHO-HAayUHbIE TPEAMETHIY.

Jlns u3yyeHus 6moaoruu Ha 0a30BOM YpOBHE CpeAHEro o0IIero o0pa3oBaHUs
orBoauTcs 68 yacoB: B 10 knacce — 34 yaca (1 yac B Henento), B 11 kinacce — 34 yaca
(1 yac B Henento).



COAEP) KAHUE OBYYEHUA
10 KVIACC

Tema 1. buosorust Kak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMU, TEXHUUECKUMU U
JIpYTUMH €CTECTBEHHBIMH HayKamH, (puiiocodueid, 3TUKOM, SCTETUKOW U MPaBOM.
Ponb 6uonoruu B popMUpPOBaHUM COBPEMEHHOM HAaydHOU KapTUHBI Mupa. Cuctema
OMOJIOTrMYECKUX HayK.

Mertoabl To3HAHUST )KUBOM TIPUPOALI (HAOIIOEHHE, SKCIIEPUMEHT, OITUCAHMUE,
U3MepeHue, Kkiaccudukanus, MOACIUPOBAHUE, CTaTUCTUYecKas oOpaboTka
JAHHBIX ).

JdemoncTpanuu:

[Toprpetsr: Y. HJapsun, I. Menaens, H. K. Konsuos, x. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeTOIbI TO3HAHUS YKUBOW TTPUPOIBI.

JlaGopaTopHble U MpakTH4YeCKHe padoThI:

[Ipaktuueckas pabdora Ne 1. «Vcmonmb3oBaHWE pa3IMYHBIX METOAOB TIPH
U3YYCHUN OUOJIOTHYECKUX 0OHEKTOBY.

Tema 2. ’KuBble ccTeMbl M KX OPraHU3aLMs.

Xusble cucteMbl (OMOCUCTEMBI) KaK MpeaIMeT u3ydeHust ouonoruu. OTaudne
YKUBBIX CUCTEM OT HEOPTraHUYECKOU IPUPOLBI.

CaolicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YpPOBHU OpraHU3alMid OHMOCHUCTEM:
MOJIEKYJIAPHBIN, KJIETOYHBINA, TKAHEBBINA, OPTaHU3MEHHBIN, TOMYJISIHHOHHO-BUIOBOH,
AKOCUCTEMHBIN (OMOTEOIIEHOTUYECKHUI), OMOC(EPHBIH.

JdemMoncTpanuu:

Tabnumpl u cxembl: «OCHOBHBIE MPU3HAKU KU3HU», « YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD».

O6opynoBanue: Mmoaenb Mosekynsl JJHK.

Tema 3. XuMu4ecKkuil COCTaB U CTPOEHHE KJIETKH.

XUMUYECKHM COCTaB KIETKA. XHWMHUYECKHE JJIEMEHTBI: MAaKPOAJIEMEHTBHI,
MHKpOJIEMEHTBL. Bona 1 MUHEpaIbHbIE BEIECTBA.

OyHKIMKM BOABI M MHUHEpPAJbHBIX BellecTB B KkieTke. Ilomnep:kanue
OCMOTHYECKOTO OajaHca.

benku. CoctaB u ctpoeHue OenkoB. AMUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
He3ameHnnmble 1 3aMEHUMBbIE aMUHOKHUCIOTBL. AMUHOKHUCIIOTHBIA COCTaB. YPOBHU
CTPYKTYphl ~O€JIKOBOW MOJIEKYJbl (NE€pBUYHASA, BTOpUYHASA, TpETUYHAS U
YeTBEPTUYHAsl CTPYKTypa). XUMHUYECKUE CBOMcTBa OeskoB. buonornyeckue
GyHKIMHA OETTKOB.



depMeHThI — OnoIorndYecKkre Kataau3aropbl. CTpoeHue pepMeHTa: aKTUBHBIN
neHTp, cyoctparHas cnenuduuHoctb. Kodepmentsl. Butamunbl. Ominuns
(bepMEHTOB OT HEOPTaHUYECKUX KaTaJIu3aTOPOB.

VYrneBoabl: MOHOCaxapu/Ibl (TJII0K03a, pud03a 1 Je30KCupro03a), Tucaxapuiabl
(caxapo3a, JakTo3a) W MoJUcCaxapuabl (Kpaxmaji, TIJIMKOTeH, LeJUII0I03a).
buonorndeckue GpyHKIUM yIIeBOJOB.

Jlunupael:  TpurMuepuasl, Gocpomunuasl, crepouasl. [uapoduibHO-
ruapopoOHble  cBoiicTBa. buonorndeckue ¢GyHKuM aunuaoB. CpaBHEHHE
YIJIEBOJIOB, OCJIKOB M JIUMIHJIOB KaK UICTOYHUKOB SHEPTHUU.

HyxnennoBele kucnorsl: JIHK wu PHK. Hykneotuasl — MOHOMEpHI
HyKJIeruHOBbIX KHcNOT. Ctpoenue u ¢pynkuuu JIHK. Crpoenne n gpynkuuu PHK.
Bunst PHK. AT®: crpoenue u GyHKIIUHA.

[utonorust — Hayka o kierke. Knetounas teopusi — npuMep B3auMOACHCTBUA
ujel u (HaKToB B HAYYHOM MO3HAHUHU. METO/IbI N3yUeHUS KIICTKHU.

Krnerka kak 1mienoctHas xuBas cuctema. OO0Iue Mpu3HaKy KJIETOK: 3aMKHYTast
HapyxHas MemOpaHna, mojekynbl JIHK kak reHeTmdeckuii ammapar, cucTema
CUHTe3a OeJKa.

Tunel KIETOK: JyKapuoTHYEeCKass | TMpokapuoruueckas. (OcoOeHHOCTH
CTpO€HHUs TpoKapuoThdeckoil kieTku. Kierounass crenka Oakrepuit. Crpoenue
AYKapUOTHUECKON KIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOW, JKUBOTHOM U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpHI KIETOK — KJIETOYHAs CTEHKA, MIMKOKAJIHMKC, UX
¢yukiuu. [Tnazmarndeckas memOpana, e€ cBoiicTBa u QpyHkuuu. [{utonnazma u eé
opranouael. OmHOMeMOpaHHble opraHowabl kieTku: OIIC, ammapar Tombmkw,
nu30coMbl. [loyaBTOHOMHBIE OpPraHOWABl KIETKU: MUTOXOHJIPUHU, TUIACTHUBI.
[Tpoucxoxxienre MUTOXOHAPUM M TIacTUA. Buasl mmactua. HememOpanHbie
OpraHOUbl KJIETKU: PHUOOCOMBI, KJIETOYHBIM IIEHTP, UEHTPUOIH, PECHHUYKH,
KIyTUKU. OYHKIIMU OPraHOMIOB KJIETKU. BKITFOueHUs.

Anpo — perynsTopHblii LeHTp KiIeTKU. CTpoeHue siapa: sjaepHas o0o0JIouKa,
KapuoIUIa3Ma, XPOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCnOPT BELIECTB B KIIETKE.

JeMoHcTpaUK:

[Moptpetsi: A. JleBenryk, P. I'yk, T. llIsann, M. lllneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Jnarpammel: «Pacripenenenne XuMu4eCKUX JIIEMEHTOB B HEXKUBOW IPUPOAEY,
«Pacmpenenenre XMMHYECKUX 3JIEMEHTOB B KHUBOUW MPUPOJIEH.

Tabmumer u cxembl: «llepuoguyeckas TabnwWIa XUMHYECKUX DIIEMEHTOBY,
«CTpoeHune MoJIeKyibl Boabl», «brocunTe3 6enkay», «CTpoeHHe MOJIEKYIbl OeIKay,
«Ctpoenune depmenta», «Hyknennossie kuciothl. JTHK», «CtpoeHne Monekymbl



AT®D», «CrpoeHne 3yKapuOTHYECKOW KIETKM», «CTpOEHHE KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTEIBHOU KIETKNU», «CTpOCHHE NPOKAPUOTUUECKOU KIIETKUY,
«CTpoeHue szipa KIETKN», « YTIIEBOAbD, «JIUmuab».

O6opynoBaHue: CBETOBOM MMKPOCKOI, OOOpYIOBaHUE [UJIsi MPOBEICHHUS
HaOMIONCHUH, W3MEpPEHUM, HSKCIEPUMEHTOB, MHUKpOMNpenaparbl PpPacTUTEIbHBIX,
KUBOTHBIX U OaKTepUATbHBIX KIETOK.

JlaGopaTopHble U NpakTHYeCKHEe PadoThI:

JlabopatopHast pabora Ne 1. «M3ydyeHue KaTaJUTHUYECKONM aKTUBHOCTU
dbepMeHTOB (Ha TpUMEpe aMUJIa3bl WK KaTaiaasbl)y.

JlaGoparopnass pabora Ne 2. «M3yueHue CTpOEHHsS KJIETOK pacTeHUH,
KUBOTHBIX M OaKTepuil MOJ] MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenaparax M HX
OTHCaHUE.

Tema 4. ’/KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BeliecTB, Win MeTaboIu3M. AcCUMUIAIINS (TJTACTUYECKUM OOMEH) U
JTUCCUMWIISIITUSL (QHEPreTHYeCKud OOMEH) — JIB€ CTOPOHBI €IWHOTO Tpoliecca
Metabonu3Ma. Ponb 3aKOHOB COXpaHEHHUS BEIIECTB M JHEPTUM B TOHUMAaHUU
MeTabonu3Ma.

Tunel oOMeHa BenecTB: aBTOTpOo(dHBIN U TeTepoTpodHBI. Ponb GpepmeHTOR B
oOMeHe BEeIlECTB U MPEBPAILIEHUH SHEPTHH B KIIETKE.

®orocunte3. CBeroBass W TeMHOBas (a3pl ¢orocuHTe3a. Peakuuu
dotocunTe3a. IpdekTuBHOCTh GOTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A JJIA KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeibl Ha (OTOCUHTE3 M CIOCOOBI MOBBIIIEHUS €T0
IPOAYKTUBHOCTH Y KYIbTYPHBIX PACTEHHIA.

XeMOoCHHTEe3. XEeMOCUHTE3UPYIONIEe OaKTepuu. 3HAYCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

OHepreTuueckuii oOMeH B KieTke. PaciiersieHue BelIecTB, BBIJCICHHE U
aKKYMYJIUPOBAaHHUE YHEPTUU B KJIETKE. JTallbl SHEpPreTudeckoro ooMeHa. [mukonms.
bpoxenne u ero Buabl. KucimopogHoe OKHUCIEHUE, WU KIETOYHOE JIbIXaHUE.
OxucnutenbHoe Gochopunupopanne. P HEKTUBHOCTh SIHEPTETUUECKOTO OOMEHA.

Peaknium wmarpuuHoro cuHre3a. lenermueckas wunHpopmarus u JIHK.
Peanuzanus reHeTnyeckol wWH(pOpMANMM B KieTKe. [eHeTWYecKkuid KOI U €ro
cBoicTBa. Tpanckpunuus — Marpuusblii cuate3 PHK. Tpancnauus — Ouocunres
O0enmka. Ortambl TpaHcusnuu. KoawpoBanue amMuHOKHCTOT. Pomb pubocoMm B
OouocuHTe3e OernKa.

Hexknerounsie popmbl xu3an — Bupychl. ctopus otkpeiTus Bupycos (. W.
NBanoBckwuii). OCOOEHHOCTH CTPOEHHMSI U SKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3snu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummyHonedunura yenoBeka (BUY) — Bo3Oynurens CIIN/a.



OOparHass ~ TpaHCKpUIIIUs, peBepraza W  uHTerpasza. lIpodunaktuka
pacnpocTpaHEHHUs BUPYCHBIX 3a00JI€BaHU.

JdemoncTpauuu:

IToprpersr: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tumbl nuTanus», «Metabonuzm», «MUTOXOHIPHUSY,
«OHepreTudyeckuii oomen», «Xnopomiact», «Dortocunres», «Crpoenue JIHK»,
«Ctpoenue u QyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenka», « €eHeTHYeCKUN Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH nuki Bupyca CIIN/da,
6akrepuodaray, «Permkanus JTHK».

O6GopynoBanue: monenu-anmiaukanuu «Ynsoenue JIHK u Tpanckpumimsy»,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojaelb cTpyktypsl JTHK.

Tema 5. PazMHoOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii UMK, WIM >KU3BHEHHBIM WK KieTku. MHTepdaza u MuUTO3.
[Ipomeccrl, mpotekatonue B uHTepdaze. Permukarmus — peakuuss MaTrpudHOTrO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIM Hab0op — KapHOTHIIL.
JlurmonaHBIA W TAlUIOMJHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMAaTHJIBI.
[uTonornyeckue OCHOBbI PAa3MHOKEHMSI W  HWHAMBUIYAJbHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murtosa. llpoueccel, mpoucxoasuiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrHYECKUi CMBICT MUTO3A.

[Iporpammupyemasi rudenb KJIETKU — arorTo3.

dopMBI pa3MHOXKEHHUSI OPraHU3MOB: Oecrojioe U 1moyioBoe. Bunbl 6ecnonoro
Pa3MHOXKEHHUA: JEJIEHUE HaJlBOE, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHUE, BEreTaTUBHOE pa3MHOXKeHUE. VMIcKycCTBEHHOE KIOHWPOBAHHE
OpPraHMU3MOB, €r0 3HAUECHHE JJIs1 CEJICKIUU.

[TonoBoe pa3MHOXKEHHUE, €T0 OTIIMYHUS OT OECIIONOTO.

Meito3. Cragum Mmeiio3a. IIpoiiecchl, MpoUCXOsIIME Ha CTAAUSX MeEio3a.
[ToBenenne xpomocom B wMmenosze. Kpoccunrosep. buonormueckuii cMmbICi U
3HaYECHHUE MEN03a.

['ametorene3 — mporecc 0Opa30BaHUSI TOJOBBIX KIETOK Y IKHUBOTHBIX.
[TormoBbIe Kene3bl: CeMEHHUKH W sSudHUKUA. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TraMeT (CHepMaro30ui, SHIEKIIeTKa) — CIEepMaToreHe3 W OBOICHES3.
OcOOEHHOCTH CTpOEHUsl SULEKIETOK M crepMaro3ouaoB. OIIOJOTBOpPEHUE.
[Taprenorenes.

NuauBuayansHoe pa3BuTHE (OHTOTEHE3). OMOPHOHAIBHOE  Pa3BUTHE
(oMOpuoreHe3). JTanbl SMOPHOHAIBLHOTO PA3BUTHUS Y TO3BOHOYHBIX >KHUBOTHBIX:
npoOieHue, racTpyasiuus, opraHoreHes. lloctamOpuonanbHOEe pa3ButHe. THUIIBI
MOCTAMOPUOHAJIBHOTO Pa3BUTHUA: MpsAMOE, HempsMoe (MuuHOYHOE). BrusiHue



Cpenbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOICTBA.

Poct u pasButme pacreHuil. OHTOr€HE3 LBETKOBOIO PACTEHHUs: CTPOECHUE
CEMEHH, CTaJUU Pa3BUTHSL.

JdemoncTpanuu:

TaGmumbslr u cxembl: «DOpMBI  pPa3MHOXKEHHUS OPraHu3MoBy», «JlBoiiHOe
OIUIOJOTBOPEHHUE Yy IIBETKOBBIX pacTeHuil», «BeretatuBHoe pa3sMHOXEHUE
pacteHuit», «Jlenenue kineTku Oakrepuit», «CTpoeHUE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounslii nukim», «Permmukamua JHK», «Mwuto3y,
«Merno3z», «IIpsmoe u HenpsamMoe pa3BUTHE», «['aMETOTeHEe3 Y MIIEKOITUTAOIINX U
4yenoBeKka», « OCHOBHBIE CTaIUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOIIL, MHUKPOIPENapaThl «CriepmMaTo30u bl
MJIEKOIUTAIOIIETO», «SHIEKIeTKa MieKonuraromero», «KapuoknHes B KieTKax
KOpEIKa JIyKa», MarHUTHas1 MoJleNb-aniukanus «Jlenenue knetku», moaens JJHK,
Mojienb MeTada3HOU XPOMOCOMBI.

JlaGopaTopHble U NpakTHYeCKHe PadoThI:

JlabopatopHast pabora Ne 3. «HabmrogeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKA JIyKa Ha TOTOBBIX MUKpOIIpENnaparax».

JlaGoparopnas pabora No 4. «M3ydyeHuwe CTpOEHHS TOJOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpENapaTax».

Tema 6. HaciiencTBEeHHOCTHh U HK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3apaun reHetuxku. Mcropust pa3Butus reHetuku. Poib nuromorun
U 3MOpHOJIOTUM B CTAHOBJIEHUU TEHETUKHU. BKIan poccHiiCKUX M 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeTonbl TeHEeTUKH (TUOPUIOTIOTHYECKUH,
OUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETUYECKHI1). (OCHOBHBIE T€HETUYECKHUE
noHATHS. | eHeTuYecKass CUMBOJIMKA, UCIIOJIb3yEeMasl B CXeMaX CKpPELIUBaHUM.

3aKOHOMEpPHOCTH HACJIEOBaHUs MPU3HAKOB, ycTaHOBIEHHbIE I. MeHneneM.
MonoruOpuaHoe CKpelMBaHWE. 3aKOH €IWHO00pa3us THOPHIOB IEPBOTO
nokosieHust. [IpaBuno nomuHupoBaHus. 3aKOH paclleIuieHus npu3HakoB. ['umnoresa
yucTOThl ramer. [1oaHOoe U HermoMHOE JOMUHUPOBAHUE.

JuruOpuaHoe ckpenuBaHue. 3aKOH HE3aBUCUMOTO HACIIE0BaHUS TTPU3HAKOB.
[{uToreHeTUYECKHE OCHOBBI AUTHOPUAHOTO CKpEIIUBaHUS. AHAIU3UPYIOIIEEe
CKpemuBaHue. Vcnonb30BaHNe aHAM3UPYIOLIETO CKPEIIUBAHUSA ISl ONPEICIICHUS
TeHOTHIIa OCOOHU.

CuermienHoe HacienoBaHue npusHakoB. Pabora T. Moprana no cuierieHHOMY
HACJIEIOBAHUIO T'eHOB. Hapylenue cuenieHns TeHOB B PE3ylbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpUs HACIEACTBEHHOCTH. | EHETUUECKUE KAPTHI.



I'enetnka mosa. XpoMOCOMHOE OIpEAEICHUE Moja. AYTOCOMBI M TOJOBBIE
xpoMocombl. [omorameTrHsle © TeTeporameTHble oOpraHu3Mmbl. HacienoBanue
MPU3HAKOB, CUEIUICHHBIX C TOJIOM.

N3meHunBOCTh. BHibl N3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Poner  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHUKA
MOAU(UKAITMOHHON U3MEHYMBOCTU. BapualimoHHbIN psifi U BapuallMOHHAs KpUBasl.
Hopma peakuuu mnpusHaka. KolnueCTBEHHbIE M KAaY€CTBEHHBIE MPU3HAKU U HX
HopMa peakuuu. CBoMcTBa MOIU(PUKAIIMOHHOW U3MEHUYHUBOCTH.

HacnencTBenHasi, WM TEHOTUINHMYECKas, W3MEHUYMBOCTh. KoMOuHaTHBHAas
U3MEHYMBOCTh. Melo3 W TMOJ0oBOM mpolecc — OCHOBa KOMOWHATUBHOM
U3MEHYMBOCTU. MyTallMOHHAasi U3MEHYMBOCTh. Kiaccudukaius MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTanuil. MyTareHHble (PaKkToOpBHI.
3aKOH TOMOJIOTHYECKUX PS0B B HacaeACTBeHHOM u3MenunBocty H. Y. BaBuiosa.

BuesnepHast HaciI€ACTBEHHOCTh U U3BMEHUYUBOCTb.

I'enetnka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETHUKHU
YyeJIOBEKa: 'eHEeaJIOTHUEeCKUM, OJTM3HEIIOBBINM, IIMTOTCHETUYECCKUM, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-TE€HETUY €CKUIA. CoBpeMeHHOE onpeesieHue TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHUCIE C MOMOIIbIO
[MI]P-ananu3a. HacnenctBenHbie 3a00€BaHMs YeIOBEKA: TeHHBIE O0JI€3HU, 00JIe3HH
C  HACJIEJCTBEHHOM  MPEeapacloNoKEeHHOCThIO,  XPOMOCOMHBIE  OOJIE3HHU.
Comarnyeckue U reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpuHIUIEBI
3I0pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOPMIAKTUKN U JIEYCHUS] TeHETUUYECKUX
0one3Heil. MenuKko-reHeTUYeCKOe KOHCYJIBTUPOBAaHME. 3HAYEHHE METUIIMHCKOM
TEHETUKH B MIPEIOTBPAILICHUN U JICUCHUN T€HETUUECKUX 3a00JIeBAaHUI YEIOBEKa.

JdemoncTpanuu:

[Toprpersl: I. Mengens, T. Mopran, 1. ne ®pus, C. C. UerBepuxos, H. B.
Tumodees-Pecorckuii, H. . BaBuios.

Tabmuis! u cxembl: « MOHOTHOPUIHOE CKPEITUBAHUE U €TO IIUTOTCHETHYECKas
OCHOBa», «3aKOH PaCUICIVICHUS U €T0 [IUTOT€HETUYECKAsi OCHOBAY, «3aKOH YHCTOTHI
rameT, «JlurubpuaHoe ckpenmBanuey, « [ {lutomornyeckne 0CHOBBI TUTHOPUTHOTO
CKpemuBaHus», «Meio3», «B3anmonencTBre ajiesibHbIX T€HOBY», «[ eHeTnueckue
KapThl pacCTeHUH, )KUBOTHBIX U 4YeJOBeKa», «['eHeTnka mona», «3aKOHOMEPHOCTHU
HACJIEIOBAHUS, CLEIUICHHOTO C MOJIOM», «KapHOTHMBI 4YelOBEKAa WU JKMUBOTHBIX),
«Buapl m3meHunBoCTHY, «MoandukannoHHas NU3MEHYMBOCTHY», «HacnmemoBanmue
pesyc-dakropay, «['eHeTnka rpynn KpoBu», «MyTallmoHHAsS U3MEHUYNBOCTHY.

O6opynoBanue: Mojenu-anmiukanun «MOHOTHOPHIHOE CKpEIUBaHUE,
«Hemonnoe momuHUpoBaHue», «JurunOpumHoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOII U MUKpompenapar «Jpo3oduia» (Hopma, MmyTaiuu Gopmbl
KpPBUIBEB U OKpPACKU Tena), repoapuii «I'opox moceBHON.



JlaboparopHble 1 IpaKTHYEeCKUE PadoThI:

JlabopatopHast pabora No 5. «/3ydyeHue pe3ynbTaroB MOHOTHOPHUIHOTO H
JUTUOPUIHOTO CKPEIIMBAHUS Y APO30( ULl HAa TOTOBBIX MUKpOIIpENapaTax».

JlabopatopHast pabota Ne 6. «3yueHue MoanpuUKamOHHON N3MEHYUBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PsZla U BApUALIUOHHOU KPUBOM».

JlabopatopHast pabora No 7. «AHanu3 MyTanuil y 1po30Guiibl Ha TOTOBBIX
MHUKPOIIpenaparax».

[Ipaktuueckas pad6ora Ne 2. «CocraBieHue U aHaIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M IpOLECC. 3apOXKACHUE CEJIEKUUMU U JIOMECTUKALMS.
VYyenne H. V. BaBunoBa o 1ieHTpax IpOUCXOXKIECHUS U MHOTOOOpa3usi KyJIbTYPHBIX
pacteHuii. LIeHTpBI MPOUCXOXKICHHS JOMAIITHUX KUBOTHBIX. COPT, MOpoja, IMITaMM.

CoBpeMeHHBIE METOJIbI CeIeKIIMU. MacCOBBINM M MHAUBUIYaIbHBIN OTOOPHI B
CENEeKIIMM pacTeHWid M KUBOTHbIX. OlEHKa JKcTepbepa. bIuM3KopoaCTBEHHOE
ckpemBaHue — WHOpuAWHT. Yucras nuHusA. CKpelIMBaHUE YHUCTHIX JIMHUH.
I'eTeposuc, unu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUWE — ayTOPUIIUHT.
Otnanénnas rubpunusanus u e€ ycnexu. MIcKycCTBEHHBIN MyTareHes3 U Mojly4eHue
NOJIUITIOUAO0B. JIOCTHKEHUS CEJIEKIUN PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

BbHOTEXHOJIOTUST KaK OTpacib NPOU3BOACTBA. ['€HHass WHXKEHEpHs. OTarbl
co3nanus pexomOunanTHoM JIHK wu TpaHcreHHbIX opranm3moB. KierouHas
uHxeHepus. Kiietounsle KylnbTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHE PACTCHUM.
KiloHnpoBaHrne BBICOKONPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.
DKoJIOTHYeCKWe W dTHdeckue  mpobmembl. [MO  —  reHeTHYecKu
MOIU(DUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. 1. Basuiios, 1. B. Muuypums, I /1. Kapnieuenko, M. ®@. NBaHoB.

Tabmumper 1 cxembl: kapra «lleHTpbl TPOUCXOXKIEHUS W MHOTOOOpasus
KYJIBTYpHBIX pacTeHui», «llopoasl momMamHuX KUBOTHBIX», «CopTa KyJbTypHBIX
pacreHuity, «OtnanéHnas ruopuausanus», «PaboTel akagemuka M. @. MBanoBay,
«lTonmumnmonaus», «OObEKTBl OHOTEXHONOTUWY», «KJeTouHble KYyIbTYphl U
KJIIOHUpOBaHUe», «KOHCTpyHpOBaHUE U MEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TJIOA0B U KOPHETUIONOB AUKUX (HOPM U KYJIBTYPHBIX
COpTOB pacTeHuid, repOapuii «CenbCKOX035MCTBEHHBIE PACTEHUS.

JlabopaTropHble 1 NpakTHYeCKUE PadOThI:

Okckypeusi «OCHOBHbIE METOABl U JIOCTHXKEHHSI CENEKIMU PACTeHUH WU
KUBOTHBIX (Ha CENIEKIIMOHHYIO CTaHIIHUIO, IUIEMEHHYO bepmy,
COPTOUCHIBITATENIbHBIM ~ y4acTOK, B  TEIUIMYHOE XO3SMCTBO, J1abOpaTopuio
arpOyHHUBEPCUTETA WUJIM HAYYHOT'O LIEHTPA)».



11 KJIIACC

Tema 1. IBoIrOLMOHHASL OMOTOTHSL.

[Ipennochuiku BO3HMKHOBEHHUSI HBOJIOLMOHHOW TEOPUH. ODBOJIOLIMOHHAA
Teopuss U €€ MecTto B Ouosoruu. BiusgHue >BOIIOUMOHHON TEOPUHM HA Pa3BUTHE
OMOJIOTUH U IPYTUX HAYK.

CeugerensctBa HBOMOLMH. [laneoHTonornyeckue: MOCIEN0BATENBHOCTD
MOSIBJICHUST BUJIOB B TMAJCOHTOJOTMYECKON JIETOMHUCH, TMEPEXOAHbIE (POPMBEI.
buoreorpaduueckue: cxoncTBo u paznuure ¢hayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHUONIOTHYECKUE: CXOACTBA W pas3inuvsg 5SMOpPHUOHOB pPa3HBIX BUJIOB
M03BOHOYHBIX. CpaBHUTEIIPHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, aHAJIOTHYHEIE,
pPYAMMEHTapHbIE OpraHbl, araBU3MbL. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX METa0OJIMUECKUX MyTeH y BcCex
OpraHu3MOB.

OpomtoninoHHas Teopus Y. [apsuHa. IlpeanochuUiku BO3HUKHOBEHUS
napBUHU3MA. JI[BMKYIIME CHUJIBI SBOJIONUU BUJOB 1o JlapBuHY (M30BITOYHOE
pPa3MHOXKEHHE TIPU OTPAHUYCHHOCTH PECYPCOB, HEompeaeiaEHHas W3MEHYMBOCTD,
60pnba 3a CylecTBOBaHNUE, ECTECTBEHHBINH O0TOOD).

Cunrerndeckas Teopus 3Boonnu (CTI) u e€ 0OCHOBHbBIE MOJTOXKEHUS.

MukposBomtonus. [Tonyasuus Kak eIMHUIA BUIa U SBOJTIOLHH.

JBuxymue cuibl ((pakTopsl) SBONIONUK BHIIOB B Mpupoae. MyTalMOHHBIHI
nporecc 1 KOMOMHATUBHAS U3MEHYMBOCTh. [lomynsiiinoHHbIe BOTHBI U Aperd reHoB.
N3onsums u Murpanusi.

EcrectBennbiii oTtOOp — Hampapinsronuid ¢Gakrop 3BodOIUA. Dopmel
€CTEeCTBEHHOTO 0TOOpAa.

[IprcnocoOIeHHOCTh OPraHu3MOB KaK pe3yabTaT 3BOMIONUHU. [Ipumepsr
IPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMop(]o3bl ¥ MO AANTAIUH.

Bun wu Bumoo6bpazoBanme. Kputepum Buma. OcHOBHBIE  (HOPMBI
BUI000pa30BaHus: Teorpaduieckoe, IKOJIOTUIECKOE.

MakpoosBomtoniusi.  DopMbl  dBOMOIMK:  (pUIIeTHYECKass, JUBEpreHTHAs,
KOHBEpPreHTHas1, mapayenbHas. HeoOparuMocTs IBOIOINH.

[IpoucxoxieHre OT HeCMEeUHAIM3UPOBAHHBIX MpenkoB. [Iporpeccupyromas
crienuann3anus. ATanTuBHAs pagualysl.

JdemMoHcTpanuu:

[Moprpersi: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. Kosanesckuii, K. M.
bap, 3. I'ekkenpb, . Mromnep, A. H. CeBeprios.

Tabnuip! u cxembl: «Pa3BuTrHe OpraHUYEcKOro Mupa Ha 3emiiey, «3apOoabIIiu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  00opbObl  3a
cylectBoBaHue», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpTOB paCTCHUI»,
«Mnoroo0pa3zue IOpoA  KUBOTHBIX), «ITonymsamumy, «MyrtannonHas



U3MEHUYUBOCTHY, «Apomopdo3b», «Waumoamantanumn», «OOIIas gereHepanus,
«/IBmkymume cunbel 3Bomouuny, «Kapra-cxema Mapmipyra nyrtemectBus Y.
HapBuHa», «bopbba 3a cymectBoBaHue», «lIprucnocoOIEHHOCTh OPraHU3MOBY,
«['eorpaguueckoe BuA000pa3oBaHUE», « IKOJIOTUYECKOE BUIO0OPAZOBAHUE.

OGopynoBaHUE: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU OKPACKH,
Ha0Op IJIOIOB U CeMsiH, KoyuieKiusi «lIpumepsl 3alIUTHBIX TPUCIOCOOIICHUN Yy
KUBOTHBIX», MOfeib «OCHOBHBIE HaIpPaBJIEHUS JBOJIONUN», OOBEMHAS MOJEIb
«CTpoeHME TOJTOBHOTO MO3Tra MO3BOHOYHBIX).

buoreorpaduueckass kapra wMwupa, KouieKuus «@DopMbl COXPaHHOCTHU
HCKOIAEMBbIX JKUBOTHBIX W pacTEeHWi», Moaenb anmaukanua «llepexpéct
XpOMOCOMY, BlIaXHbIe NpenapaTthbl «Pa3BuTre HaCEKOMOTro», «Pa3BUTHE JSATYIIKHY,
Mukporpenapar «Jpozodunay (Hopma, myTanuu GOpMbl KPbUTHEB U OKPACKH TEJa).

JlaGopaTopHble U NpakTHYeCKHe padoThI:

JlaGopatopHast pa6ora Ne 1. «CpaBHeHHE BHJOB MO MOP(OIOTHYECKOMY
KPUTEPUION.

JlaGoparopnas pabora Ne 2. «Onucanue npucrnoco0JI€HHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTePay.

Tema 2. Bo3HNKHOBeHHe M Pa3BUTHE )KU3HHU Ha 3emure.

JloHay4yHbIE TPEACTABICHHUS O 3apOXKICHUM KU3HU. HaydHble TruUMoTe3nl
BO3HUKHOBEHHS >KM3HM Ha 3emiie: abWoreHe3 W MaHCHepMHUsA. XUMUYECKas
HBOJIOLIMS. AOMOTEHHBIH CHUHTE3 OpPraHWYECKHX BEHIECTB M3 HEOPraHUYECKUX.
DKCIEPUMEHTAJIBHOE MOATBEPKACHUE XUMHUYECKOM 3BoMoNMU. HauanbHble 3Tamnsl
ouonornueckoit sBomonuu. ['unoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp U BO3HHUKHOBEHHE IPOTOKIETKU. llepBble KIETKM W HX 3BOJIOLMUS.
@opMHUpPOBaHHE OCHOBHBIX I'PYIII KUBBIX OPTAHU3MOB.

PazButre xu3Hu Ha 3emiie 1o 3pam u nepuonam. Karapxeil. Apxeiickas u
nporepo3oiickas d3pbl. [lameosoiickas dspa u €€ TepuOmbl: KEeMOPHUHCKUH,
OPJIOBUKCKU, CUITYPUUCKHUH, IEBOHCKHUM, KAMEHHOYTOJIbHBIN, TIEPMCKHH.

Me3o030iickast 3pa U €€ NepuoAbl: TPUACOBBIMN, IOPCKUN, METOBOM.

KaiiHo3oiickass 2pa u €€ mnepuoabl: NaJCOr€HOBBIM, HEOICHOBBIM,
AHTPOITOI€HOBBIN.

XapaKTepucTHKa KIUMaTa U TeOoJOTrMYecKux mporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMKM PACTHTEIHOTO M JKHBOTHOTO MHpa. ApoMOp(oO3bl y pPACTCHUU U
*KUBOTHBIX. [losiBNEHNE, pacliBET U BBIMUPAHUE TPYIIN )KUBBIX OPTAHU3MOB.

Cuctema OpraHMYecKoro Mupa Kak oTpaxkeHue »3Boionuu. OCHOBHbIE
CHUCTEMAaTUYECKHE TPyl OPTaHU3MOB.

DBOJIOLMS YeIOBEKa. AHTPONOJIOTUSl KaK Hayka. Pa3BuTue mpencraBieHui o
MMPOUCXOXKICHUM YeJoBeKa. MeTronpl u3ydeHus aHTponoreHesza. (CxoncrBa u
pa3nu4us YEJI0BEKa 1 )KUBOTHBIX. CHCTEMATHYECKOE MOJI0KEHUE YETOBEKA.



JBrxyiue cuiibl ((hakTopsl) aHTponoreHesa. HacinencrBeHHast U3SMEHYUBOCTD
U ecTecTBEHHbIH 0TOOp. OOUIECTBEHHBIH 00pa3 KU3HU, U3TOTOBICHUE OPYAUM
TpYyZa, MBIILJIEHUE, PEYb.

OCHOBHBIE CTAIMM Y BETBH 3BOJIIOLIMMU YEJIOBEKA: aBCTPAJIONUTEKH, HemoBeK
ymensli, Yenosek npsamoxomsamumi, YeloBek HeaHAEPTaIbCKuM, YeloBek
pasymHbld. Haxoakum wHCKOmaeMbIX OCTATKOB, BpEMsl CYLIECTBOBaHHUA, 00JIaCcTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYIHSL.

YenoBeueckue pacbl. OCHOBHbIE  OONIBLIME  pachl:  €BPONECOUIHAS
(eBpasmiickas),  Herpo-aBCcTpajoujiHas  (PKBaTopHaibHas),  MOHIOJOHIHAS
(a3marcko-aMepukaHckas).  UYepTsl  NPUCIIOCOOJEHHOCTH  TMpEACTaBUTENEH
YEJIOBEUECKUX PAC K YCIOBHUSM CYLIECTBOBaHUSA. EJMHCTBO 4eNOBEYECKHX pac.
Kpuruka pacuzma.

JdemoncTpanuu:

[Toptpetsr: @. Penu, JI. Tlactep, A. Y. Onapun, C. Muwmuiep, I. FOpu, 4.
JlapBuH.

Tabmuupbr u cxembl: «Bo3uukHoBenue CoylHEUHOW cucTeMbl», «Pa3BuTHe
opraHuyeckoro Mupa», «PactutenpHas kieTka», «KuBOTHass  KieTkay,
«IIpokapuornueckas kierka», «COBpeMEHHas CHCTEMa OpPraHUYECKOIO MHUpPay,
«CpaBHEHHE AHATOMHYECKUX YEPT CTPOCHMS YEJIOBEKa M YEJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX  HAaXOAOK  MPEIKOB
COBPEMEHHOIO 4elloBeKay», «/[peBHeilmne mroam», «/peBHue mronm», «llepseie
COBPEMEHHBIE TN, «HeI0BEYECKUE Pach».

O6opynoBaHue: mynsikn - «[Ipoucxoxnenne  yenoBeka»  (OrOCTHI
aBCTPAJIONUTEKA, IMUTEKAHTPONa, HEaHJAEpTayblla, KPOMAHBOHIIA), CIEMKH WIH
U300paKEHUS KaMEHHBIX OpYAUH TNEepBOOBITHOIO YeJoBeKa (KaMHH-YOMIEPHI,
pyouna, ckpebna), TeOXpoHOJIOTHYEeCKas Tabnuma, KoieKmus  «DopMbl
COXPaHHOCTHU MCKOIAEMbIX KUBOTHBIX U PACTCHHI.

JlabopaTropHble 1 MpakTHYeCKUe PadOThI:

[Ipaktuyeckas padora Ne 1. «/3yueHue MCKOMAEMbIX OCTAaTKOB PACTEHUU H
KUBOTHBIX B KOJUIEKLIHSIX).

DKCcKypcusi «IBOINIOLUA OpPraHUYeCcKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIN WM KpaeBeIueCKUl My3eil).

Tema 3. Opranuszmbl 4 OKPY:KAOUIAS Cpeaa.

DKoyorus Kak Hayka. 3alauyd U pa3fesibl KOJIOTuU. MeTolbl SKOJTOTHYECKHUX
UCCJIEeI0BaHUI. DKOJIIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl oOWTaHUS OpPraHU3MOB: BOJIHASI, HA3€MHO-BO3/AYIIHAs, MOYBEHHAas,
BHYTPUOPTraHU3MEHHasI.



Okonoruueckue (¢akropbl. Knaccupukanuss 3KOIOTMUECKUX (PaKTOpPOB:
abuotuyeckue, OUOTHYECKHME U aHTPONOreHHble. JlelicTBHE SKOJIOTMYECKUX
(baKkTOpOB HA OPTaHU3MBI.

AOunoTtnueckue (akTopbl: CBET, TEMIEPATypa, BIAKHOCTh. DoTonepuonusm.
[Ipucnocobnenust  OpraHM3MOB K  JECWCTBHIO  a0MOTHYECKHX  (PaKTOpOB.
buonornueckue puTMsI.

buotnueckue paxtopsl. Bunbl OMOTHYECKHX B3aUMOECHCTBUNA: KOHKYPEHIIUS,
XHUIIHUYECTBO, cMMOMO3 U ero ¢opmbl. [lapasutusMm, koomepauusi, MyTyajau3M,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HAaXJIEOHMUYECTBO). AMEHCAIU3M, HEUTPAJIU3M.
3HayeHne OMOTUYECKUX B3aUMOICHCTBUN MJisi CYIIECTBOBAaHUS OPraHU3MOB B
IPUPOTHBIX COOOIIECTBAX.

OKOJIOTMUECKUE  XapaKTepUCTUKH mnonyiasuuu. OCHOBHBIE TMOKa3aTeNH
NOMYJISLIMKA: YUCICHHOCTb, IJIOTHOCTh, POXKJIAEMOCTh, CMEPTHOCTb, MPUPOCT,
murpanus. J[lnHaMyka YuCICeHHOCTH MOMYISIUU U €€ PerysIIus.

JdemoncTpanuu:

[Hoptpetsi: A. I'ym6onbar, K. @. Pynse, 3. ['ekkens.

Tabnunpl u cxemsl: kapta «lIpupomnsie 30HBI 3emin», «Cpeasl oOUTaHUSA
opranuzMoBy», «®Dotonepuoguzmy», «llomynsuun», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTHU MOMYISIIIMY HHPY30puu-Tyenbkuy, «[lumessie nemnmy.

JlaGopaTopHble U NpakTHYeCKHe PpadoThI:

JlabopatopHast pa6ota Ne 3. «Mopdosnoruueckue 0COOCHHOCTH pacTCHUHN U3
pa3HbIX MECT OOUTAHUS».

JlaGoparopnast pa6ora Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuyeckas padora Ne 2. «[loacd4€T MIOTHOCTH MOMYISIUI pa3HbIX BUIOB
pacTeHUN».

Tema 4. Coo0miecTBa M IKOJIOrH4eCKHE CHCTEMBI.

Coo0bmiectBo opranm3smMoB — OuoieHo3. CTpykTypsl OWoOIleHO3a: BUIOBas,
MPOCTPAHCTBEHHAs, Tpodudeckas (mumieBas). Buabl-momuHanTel. CBsi3u B
OuoIeHose.

Oxonmoruueckue cucrteMbl (dkocuctembl). [loHsTHe 00 dKOCHCTEME U
ouoreorieHoze. DyHKIMOHAIbHbIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOIYIECHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPTUH B 3KOCUCTEME.
Tpoduueckue (mumeBsie) ypoBHU IKOcHCTeMBI. [lumiessie rienu u cetr. OCHOBHBIC
MOKa3aTean 3KOCUCTEMBI: OHMoOMacca, NPOAYKLIMs. OKOJOTUYECKHE IMHPAMUJBI:
NPONYKLUHU, YWCICHHOCTH, Ouomacchl. CBOICTBA SKOCHCTEM: YCTOMYUBOCTD,
camoperymsiuus, pazsutue. Cykueccus.

[IpuponHbie SKOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO
WJIM [LIAPOKOJIMCTBEHHOTO JIeca.



AHTpPONIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCHUCTEMBI.
buonornveckoe u X03s1IICTBEHHOE 3HAYEHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak ¢akrop ycToiumBOoCcTH 3KOocucTeM. CoxpaHeHue
OMOJIOTHYECKOTO pazHO0Opa3us Ha 3eMIie.

Vuenue B. U. Bepnaackoro o 6uocdepe. I'paHuiibl, cOCTaB U CTPYKTypa
ouocdeprl. Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOcTH Ounocdepbl Kak
100anpHOM SKOCUCTEMBL. JlMHaAMUYeckoe paBHOBecHEe W oOpaTHasi CBs3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOT€OXMMHUYECKHUE UKl AJIEMEHTOB (yriiepoa,
a3zoTa). 30HaJIbHOCTh Ouoceprl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Ouochepe 3emiin. AHTPOTIOTEHHbIE HU3MEHEHUS B Ouocdepe.
['moGanbHBIE SKOTOTUYECKHE TPOOTIEMBI.

CocyiiecTBoBaHME NpUPObI U yesnoBeyecTBa. CoxpaHeHue 6uopazHooOpasus
KaKk OCHOBa YycToluuBocTH Ouocdepbl. OcHOBa pPAIMOHAIBHOTO YIPABICHUS
IPUPOAHBIMH PECypCcaMu U UX MCIOJIb30BaHMe. JlocTikeHnuss OMOJIOTUM U OXpaHa
IPUPOJIBIL.

JdemoncTpanuu:

[Toprpersr: A. JIx. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Tabnumpl u cxemsbl: «[lumeBbie nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpupognsie coobmecTBay, «llenn nuranusy, «IKoIOrHUYECKas MHUPAMUIAY,
«buocdepa u yenoBek», «IKocCUCTEMA MUPOKOIUCTBEHHOTO Jiecay, «IKOoCUCTEMA
XBOWHOrO  neca», «buomeHo3 Bopoéman», «ArponeHo3», «lIpumepHsbie
AHTPONOTEHHBIE BO3JEHCTBHS HAa IPUPOAY», «BarkHeIIne HCTOUYHUKH 3aTrpsA3HEHUS
BO3yXa M TPYHTOBBIX BOI», «llouBa — BakHelIas cocTapisionias 0uochepsn»,
«®DakToppl  merpagamuu  mouB»,  «llapHukoBBIE  AddekTy,  «DaKTOPHI
paANoaKTUBHOTO 3arpsisHeHHst Ouocdepr», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue xuzHu B Ouocdepe», «O30HOBBIM d3KpaH OHOChEPH»,
«KpyroBopot yrnepozaa B 6uocdepe», «KpyroBopor azoTa B IpUpoOIe».

O6opynoBanue: Mojenb-anmauKanus « TUMuYHbIe OUOIIEHO3BI», TepOapwHii
«PacturenpHbple cOOOIIECTBAY, KOJIEKIUU «brolieHo3y», «Bpeaurenu BaxHEHIITNX
CEeJIBCKOXO3IUCTBEHHBIX KYJIBTYp», TepOapun M KOJUICKIIUU PACTCHUI U KUBOTHBIX,
MpUHAJJIEKAIINE K PA3HBIM 3KOJIOTMYECKUM IpyIiaM ogHoro Buaa, KpacHas kuura
Poccwuiickoii deneparuu, n300pakeHUs OXPaHIEMBIX BUJIOB PACTCHUH U JKUBOTHBIX.



IINTAHUPYEMBIE  PE3VIIBTATbI OCBOEHHWA  ITPOI'PAMMBI 110
BUOJIOTMM1 HA  BA3OBOM  YPOBHE CPEIHEI'O  OBIIETO
OBPA3OBAHUA

Cornmacno ®I'OC COO, ycranaBnuBarTcs TpeOOBaHUA K pe3ylbraraM
OCBOGHHUSI  OOYyYalOIMMHUCS TporpaMM  cpefaHero  oOimiero  0Opa3oBaHUS:
JUYHOCTHBIM, METAMPEIMETHBIM U TPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3YIBTAaTOB OCBOCHMS mpeamera «buomorus»
BBIZICJICHBI CIEAYIOIINE COCTABISIONINE: OCO3HAHUE OOYJArOUUMHUCS POCCHICKOM
rpakJaHCKOW UAEHTUYHOCTHA — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOOINpeACICHUI0, HalluuyMe MOTHUBAIlMM K  OOydYeHHIO  OHOJIOTHH,
I[eJICHAITPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUM JIMYHOCTH Ha OCHOBE
KITFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAAUIMNA Pa3BUTHS OMOJIOTHMYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCsl PYKOBOACTBOBATHCS B CBOEH
NEATEIBHOCTH 1IEHHOCTHO-CMBICIOBBIMM ~ YCTAHOBKAaMM, MPUCYIIMMU CHUCTEME
Oouoyornueckoro oOpa3oBaHUS, HAJIMYHUE DKOJIOTHYECKOTO IPaBOCO3HAHMSI,
CITOCOOHOCTH CTAaBHUTh IIEJIH ¥ CTPOUTH KM3HCHHBIC TIJIAHBI.

JIn4HOCTHBIE PE3YNIBTaThl OCBOEHUS TpeaMeTa «bHOoJoTHs» JOCTUTAOTCS B
€IMHCTBE YyYeOHOW U BOCIUTATEIBHOM [EATEIIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUNCKUMHU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE MpaBWJIaMH W HOPMaMH
MOBEACHUS M CIIOCOOCTBYIOT IIpOIIECCaM CaMOTIO3HAHUS, CaMOBOCIMTAHUS H
CaMOPAa3BUTHS, PA3BUTHS BHYTPEHHEHW MO3UIIMU JIMYHOCTHU, TATPUOTU3MA, YBAKECHUS
K 3aKOHY W IMPaBOMOPSIAKY, YETOBEKY TpyAa M CTaplieMy MOKOJCHHUIO, B3aUMHOTO
yBaXKCHUSA, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACICIUIO M TPAJHUIHUAM
MHOTOHAIIMOHAJIBHOTO Hapona Pocculickont deaepanuu, Npupoae U OKPYKaromieu
cpene.

JIMYHOCTHBIC PE3yIbTaThl 0CBOSHUS yIeOHOTO IIpeMeTa « BHOIOTHs» TOKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTHh OOYYalOIIHUXCS PYKOBOJCTBOBATHCS
chopMupoBaHHOH BHYTPEHHEH IMO3UIIMEH JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpHUEHTAIIMN, TO3UTHUBHBIX  BHYTPEHHUX  YOEXKJCHHUM, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IICHHOCTSIM POCCHICKOrO OOINECTBa, PACHIMPECHHUE >KU3HEHHOTO
ONBITA U ONbITA JACATEIBHOCTH B IMPOLECCE Pean3alid OCHOBHBIX HAIPaBICHUN
BOCITUTATEIIbHOM JI€SATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS

copMHUPOBAaHHOCTH TPAXKIAHCKOM MO3UITUK 00YyJAIOMIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJICHA POCCHUMCKOTO OOIIECTRA;



OCO3HAaHHME CBOMX KOHCTUTYIITMOHHBIX IIPaB U 00SI3aHHOCTEM, YBaKEHUE 3aKOHA
Y MPABONOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM JIESITEILHOCTH TP CO3/IaHUH YUEOHBIX
MPOEKTOB, pEIICHUHM Y4YeOHBIX U T[O3HABAaTEIBHBIX 3a7a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCTICPUMEHTOB,;

CIIOCOOHOCTh  OMpPEACNISITh COOCTBEHHYIO TMO3MIIMI0 1O OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )KM3HU U OOBSICHSATH €€;

YMEHUE YUYUTHIBaTh B CBOUX JIEUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJIEH ¢ Pa3HBIMU YOCXKICHUSAMH, KYJbTYPHBIMU IICHHOCTIMU U
COLMAJIBHBIM TOJI0KEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IMPOLECCE COBMECTHOTO BBINOJHECHUS
y4eOHBIX, TIO3HABATEIBbHBIX U HUCCIEAOBATEIBCKUX 3a/ad, YBaKUTEIHLHOTO
OTHOIIEHUS K MHEHHUIO OIMOHEHTOB MpPU OOCYKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJEPIKAHUS;

TOTOBHOCTbH K TYMaHUTAPHOUW M BOJIOHTEPCKOM JIESITEILHOCTH;

2) NIaTpMOTHYECKOr0 BOCIIUTAHUS:

c(hopMUPOBAaHHOCTH POCCUMCKON IpakIaHCKON UACHTUYHOCTH, TAaTPUOTU3MA,
YBaXKEHUSI K CBOEMY Hapoy, YyBCTBA OTBETCTBEHHOCTH neped PoauHol, ropaoctu
3a CBOM Kpal, cBOO PoauHy, CBOM SI3bIK M KYyJbTYpy, HPOLLJIOE W HACTOSALIEE
MHOTOHAllMOHAJIBHOTO Haponaa Poccuu;

LEHHOCTHOE OTHOILLIEHHE K MPUPOIHOMY HACJIEANI0 U MaMATHHKAM MPUPOABL,
NOCTUXKEHUAM Poccuu B Hayke, UCKYCCTBE, CLIOPTE, TEXHOJOTUSIX, TPYAE;

CIIOCOOHOCTh OIICHUBAaTh BKJIaJ POCCHUHCKUX YYEHBIX B CTAHOBICHHE U
pa3BUTHE OHMOJOTHH, TMOHUMAHUS 3HAUCHHA OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOJIBI, B )KU3HU YETIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaeitHas yOexJAEHHOCTh, TOTOBHOCTh K CIY)XCHHIO U 3amuTe (OTedecTBa,
OTBETCTBEHHOCTH 32 €ro Cynb0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

OCO3HAaHUE TYXOBHBIX HEHHOCTEHW POCCUMCKOIO HApPOa;

c(hOopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO TTOBEICHUS;

CIIOCOOHOCThH OIIEHHBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOSHUE YCTOWIUBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOMM POJAUTEIISIM, CO3JAHUI0 CEMBHA HA OCHOBE
OCO3HAHHOI'O TIPUHATUA LEHHOCTEM CEMEMHOM JKU3HM B COOTBETCTBUU C
TpaauLusiMHU HaponoB Poccnu;

4) 3cTETHYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYasl ACTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTI0 TBOPUECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOUICHUI;



IIOHUMAHUE 3MOLMOHAIIBHOTO BO3IEMCTBUSA KUBOM NIPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@&KEHHIO B pPa3HBIX BUJAX HCKYCCTBa, CTPEMJICHHE
MIPOSIBIISITH KaY€CTBAa TBOPUYECKOM JIMUHOCTH;

5) ¢pusuyeckoro BocnuTaHusA, GOPMHUPOBAHUS KYJIBTYPHI 310POBbS H
IMOLMOHAIBHOIO 0JIATONOJYyYHA:

MOHUMAaHUE U peasin3alus 3[0POBOro U 0€30MacHOT0 00pa3a )KU3HHU (310pOBOE
MUTaHKUE, COOTIOICHNE TUTUEHUYECKUX TTPABUIT M1 HOPM, COQTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHAbIXa, peryimsipHas (u3uMyeckas aKTUBHOCTb), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOT'O OTHOIICHUSI K COOCTBEHHOMY (DM3UYECKOMY M
NICUXUYECKOMY 3/10POBbIO;

NMOHUMAHUE I[IEHHOCTH TPaBWJI HWHIWBUAYAJbHOTO U  KOJUIEKTUBHOIO
0€301acHOro MOBEJEHUS B CUTYallUAX, YTPOKAIOLIUX 3/I0POBBIO U )KU3HU JIIONIEH;

OCO3HAHME TIOCJICICTBUN W HENPUSITUS BPEIHBIX MPUBBIUEK (ymoTpeOieHus
aJIKOTOJIsI, HAPKOTUKOB, KYpECHHUS);

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE [IEHHOCTU MAaCTEPCTBA, TPYAOITIO0HE;

TOTOBHOCTb K AaKTUBHOW JIESATEIBHOCTH TEXHOJOTHYECKONW U COLMATBHOM
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATh, TUIAHUPOBATH M CAMOCTOSITEIILHO
BBINIOJIHSTH TAKYIO JI€SITEIbHOCTD;

UHTEpEC K paznuyHbiM cepaMm MpodecCuoHANbHON AESITeNIbHOCTH, YMEHUE
COBepIllaTh OCO3HAHHBIA BBHIOOP Oymymied mpodeccun U peannu30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUI0 W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEH KU3HMU;

7) 3K0JIOTN4€eCKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eTIeCO00pa3HOe OTHOIICHHUE K MPUPOE KaK UCTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CyIlIE€CTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJIOTHYECKOW KYIBTYPHI: MPUOOPETEHUE OIBITA
IUIAHUPOBAaHUSA TIOCTYNKOB M OLEHKHM HX BO3MOXHBIX TOCIEICTBUU IS
OKPYXaIOIIEH CPEeIbL;

OCO3HaHWE TIO0ATHHOTO XapakTepa SKOJIOTHYECKUX MPOOJeM U MyTed HuX
peuieHus;

CIIOCOOHOCTH UCIOIb30BaTh MPUOOPETAEMbIE IIPU U3YUEHUN OMOJIOTUH 3HAHUS
M YMEHHMS TIpU PEIIEHUH TMpoOJieM, CBSI3aHHBIX C  pPallMOHATIbHBIM
MPUPOAONONb30BaHUEM  (COOIOEHNE  MpaBW  TOBEJIECHHS B MPUPOJE,
HalpaBJICHHBIX HA COXPAaHEHUE pPABHOBECHS B HJKOCHUCTEMaX, OXpaHy BHUJOB,
AKOCHUCTEM, OHOChEpHI);



AKTMBHOE HEIIPUATHUE NCHCTBUMN, IPUHOCIIIUX BPE OKPYKAIOLIEH IPUPOAHON
cpelie, yMEHHE MPOTHO3MPOBATh HEOJArONMpPHUATHBIE SKOJIOTMUECKUE TMOCIEICTBUS
MPEAIPUHUMAEMBIX IEUCTBUM U NIPEAOTBPALLATh UX;

HaJIMYME PA3BUTOTO 3KOJIOTUYECKOTO MBIIUICHUS, SKOJIOTMYECKON KYIbTYPHI,
onbITa NEATEIbHOCTH JKOJIOTMYECKOU HaIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBAaTbCSA MMHU B IIO3HABATEIbHON, KOMMYHUKATUBHOM M COLHAJIIBHOW
IIPAKTUKE, TOTOBHOCTH K YYACTHUIO B MPAKTUYECKON AEATEIBHOCTU IKOJIOTMYECKON
HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUS:

c(hOpMHUPOBAaHHOCTH MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HayKd WM OOILIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOre
KYJBTYP, CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHHUE SI3BIKOBOM M YMTATEJIbCKOW KYyJIBTYpPbl KaK CpEICTBa
B3aUMOJICVCTBUS MEXAY JIOAbMU U MMO3HAHUS MUPA;

NOHMMaHHe creuuuku OWOJIOTMM KaK HayKd, OCO3HAaHHMS €€ polu B
(GOpMUPOBAHUM PALMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
npeaCcTaBiIeHUs] 00 OKpYXKaloIleM MHUpPE KaKk O €AMHCTBE NMPHUPOABI, YeJIOBEKa U
oOmiecTsa, B TO3HAaHUM NPUPOAHBIX 3aKOHOMEPHOCTEH U peuIeHuU MpodiieM
COXpaHEHUs PUPOJHOIO PAaBHOBECHS,

yOeXXIEHHOCTh B 3HAYMMOCTH OMOJIOTHM JJIi COBPEMEHHOW IMBUIIU3AIINHU:
oOecriedyeHns HOBOTO YPOBHSI Pa3BUTUS MEAMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTUH, CHOCOOHBIX  pelIaTh  PEecypcHble  MpoOJeMbl  Pa3BUTHUS
YeJIOBEYEeCTBa, NOMCKAa MyTel BBIXOJA U3 IOOAIBHBIX SKOJIOTHUYECKUX MPOoOsieM U
ofOecrieyeHus  mepexoma K  YCTOWYMBOMY  PAa3BUTHIO,  PAlMOHAIBHOMY
MCIIOJB30BaHUIO TIPUPOIHBIX PECYPCOB U (OPMUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TIOJYyYE€HUU OUOJOTHUECKUX 3HAHUA B IEIIX
MOBBINIEHUS O0IIEH KyAbTYPBhI, €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, KAK COCTAaBHOM
4acTH (PYHKIIMOHAJIBHONH TPaMOTHOCTH oOOydaromuxcs, QopMuUpyeMoll mpH
M3Y4YeHUU OWOJIOTHUH;

IIOHUMAHHUE CYIIIHOCTH METOAOB IO3HAHMUs, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh IIOJIy4aeMble 3HAHMS [UIs aHaJIA3a U
OOBSICHEHHS SIBICHUM OKPY)KAIOLIEro MHpa M MPOUCXOIAMIMX B HEM HW3MEHEHUH,
yMEHHE JenaTb OOOCHOBAaHHBIE 3aKIIOYEHUS Ha OCHOBE HAy4dHBIX (AKTOB U
MMEIOIIUXCS TAHHBIX C LEJIBIO MOJYYEHUs] JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSTEIBHO HCIIONB30BATh OMOJOTHYECKUE 3HAHUSA IS
pelieHus Ipo0JieM B peajibHbIX )KM3HEHHBIX CUTYaLHAX;

OCO3HAaHME LIEHHOCTHM HAYYHOM NESITENbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
IIPOEKTHYIO M MCCIIEN0BATENBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M CIOCOOHOCTb K  HENPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HaHUU MO OHMOIOrUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3VYJIBTATBI

MeTanpeaMeTHbIe pe3yJbTaThl OCBOCHHUS Y4eOHOro mpenMera «buomorws»
BKJIFOUAIOT: 3HAYUMBbIC 11  (OPMHPOBAHUS MHUPOBO33PCHUS OOYYAFOIIMXCS
MEXIUCITUTUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIIEHAYYHBIC TOHSATHS, OTPAKAIOIIHEC
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHUpAa H CICHH(PUKY METOJOB ITO3HAHMS,
UCIIOJIB3YEMBIX B €CTCCTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4YHBIA (haKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHS,
UCClIeIoBaHUE, HAOTIOICHNEe, U3MEPEHHUE, SKCIIEPUMEHT | JIPYTHX ), YHUBEPCAIIbHBIC
yuyeOHbIe JelcTBHUS  (ITO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC, PETYISTHBHBIC),
obecrieunBarone GopMupoBaHrue (PyHKIIMOHAIBLHON TPAMOTHOCTH M COILMAJILHOM
KOMITETCHIIMH  OOYYarOIIUXCs, CIIOCOOHOCTh  OOYYarONIUXCS  HCIIONIBh30BaTh
OCBOCHHBIC MEKIUCIIUTIIMHAPHBIC, MUPOBO33PEHUYCCKHIE 3HAHUS U YHUBEPCAIbHBIC
yueOHbIC JICHCTBHS B TIO3HABATCIIBHON U COIIMAIBHON TIPAKTHKE.

MeranpeameTHble pe3ynbTaTbl OCBOCHHUS IPOTrpaMMbl CPEIHEro O0OIIero
00pa3oBaHUs JOJKHBI OTPaXKaTh:

OBinagenue YHHBepPCaJIbHbIMH yueOHbIMH MO3HABATEJLHBIMH
JeCTBUSIMM

1) 6a3oBbIe JJOrMYeCcKHe JeHCTBHUS:

CaMOCTOSITEIbHO  (OPMYIMPOBATH U aKTyallM3UPOBATh  MPoOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

UCIIOJIb30BaTh IIPH OCBOCHUM 3HAHWUW MPUEMBI JIOTMUECKOTO MBIIIICHUS
(ananm3a, cuHTE3a, CpaBHEHUS, KiacCcudUKauu, 0000IIEeHNs), paCKPBIBATh CMBICIT
OMOJIOTHYECKUX TOHSATHUN (BBIJCIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBAThH
CBSI3U C JPYTUMU MTOHSATHIMU);

OTIPENICTIATh IIEJU JICATSIBHOCTH, 3ajlaBas MapaMeTphl W KPUTCPUH HX
TOCTHKCHUS, COOTHOCUTD PE3YJIBTATHI ICATEILHOCTH C ITOCTABICHHBIMH IICIISIMU;

WCITOJI30BaTh OMOJIOTHYSCKUE TOHATHS U1l 00bSICHEHUS (PAKTOB M SIBICHUU
YKUBOW MPUPOJIBI;

CTPOHTH JIOTHYECKHE PACCYKJICHHUS (MHIAYKTUBHBIC, JACTYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B paccMaTpPHBACMbBIX
SIBIICHUAX, (POPMYIIMPOBATH BHIBOJBI M 3aKJTFOUCHHS;

IPUMEHSATH CXEMHO-MOJICIIBHBIC CPEICTBA JIJIS MIPEACTABICHUS CYIICCTBEHHBIX
CBA3¢Hi W OTHOIICHWM B M3y4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKxKe
MIPOTUBOPEYUI PA3HOTO pOJA, BBIABICHHBIX B Pa3IMYHBIX HH()OPMAIIMOHHBIX
HCTOYHHKAX;



pa3palarbeiBaTh MJIAH pEUIeHUs MPOOJEeMbl C YYETOM aHalIn3a UMEIOIINXCS
MaTepHUalIbHBIX U HEMaTePHAIBHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B JCATEIHHOCTD, OIICHUBATH COOTBETCTBUE PE3YILTATOB
IIEJISIM, OIICHUBATh PUCKHU MTOCICICTBHMA IEATCILHOCTH;

KOOPJIMHUPOBATh M BBIMOIHATH PaOOTY B YCIOBUSAX PEATBbHOTO, BUPTYAIHLHOTO
1 KOMOWHHUPOBAHHOTO B3aUMOJICHCTBHS,

pa3BHBaTh KPEATUBHOE MBIIIUICHHUE MTPU PEIICHUN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe UCCIEI0BATEILCKHE eHCTBHSA:

BJIQJICTh HABBIKAMHU Y4eOHO-HUCCIIEI0BATEIBCKOW U MPOCKTHOMN JNeATEIHLHOCTH,
HaBbIKAMHU  pa3pemieHuss MpoOjeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATETLHOMY ITOMCKY METO/IOB PEIICHHS MPAKTUYCCKUX 3a]1a4, IPUMEHCHUIO
Pa3TUYHBIX METOOB ITO3HAHUS;

UCIIOJIb30BaTh PA3INIHBIC BUIBI ICITSILHOCTH IO MOJYYCHUIO HOBOTO 3HAHMSI,
€ro MHTEPHpETaINK, TPeOoOPa30BaHUIO0 M MPUMECHCHHUIO B YYEOHBIX CHUTYallUsX, B
TOM YHCJIC TIPU CO3TaHUH YICOHBIX M COITMAIIbHBIX TPOCKTOB;

(dbopMUpOBaTh HAYYHBIH THIT MBIIUICHUS, BIaJACTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYECBBIMH ITOHATHSIMH ¥ METOJIAMH;

CTaBUTh W (OPMYIUPOBATH COOCTBCHHBIC 3aJla4yd B 00pa30BaTCIILHOU
NESTENBHOCTH U )KU3HEHHBIX CUTYalUsX;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBA3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ pellieHrs, HaXOUTh apTyMEHTHI JIJIs I0Ka3aTeIbCTBAa CBOUX
YTBEP>KIEHUH, 3a71aBaTh MapaMeTPhbl U KPUTEPUU PEIICHMUS;

aHAJIM3UPOBATh TIOJIYYCHHBIE B XOJE€ PpEIICHUs 3aJa4d  Pe3yJbTaThl,
KPUTHYECKU OIIEHUBATh MX JOCTOBEPHOCTH, IPOTrHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYHIIECTBIISATH 1IE€JICHANIPABICHHBIN TMONCK TEPEeHOCa CPEeACTB U CIOCOO0B
JEHCTBUS B TPO(PECCHOHAIBHYIO CPELY;

YMETh TIEPEHOCHUTHh 3HAHWS B TIO3HABATEIBHYIO M TPAKTHYECKYIO OO0IacTH
KU3HECATEIHHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE WJIEH, MpENjaratb OpUTMHAIBHBIC MOAXONIbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3aJ1a4H, JOMYCKAIOIIHNE aTbTEPHATUBHBIC PEIICHUS.

3) padora ¢ uHpopMaLUe:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMAHH (TEKCTE Y4eOHOTO
nocoOus, Hay4YHO-TIOMYJISIPHOW JHUTEpaType, OWOIOTHYECKUX CIOBapiAX U
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0Oa3ax maHHBIX, B VHTepHETE), aHaIW3UpPOBAThH
WH(OPMAIINIO Pa3IMYHBIX BUIOB U (DOPM MpeACTaBICHUS, KPUTUIECKH OIEHUBATh
e€ TOCTOBEPHOCTh U HEITPOTUBOPEUYNUBOCTD;



dbopMynHpoBaTh 3aMpPOChl U MPUMEHATh PA3IUYHBIE METOALI MPHU TOUCKE U
otOope Ouonmornuecko MHMOpPMALUU, HEOOXOIUMOW [JIsi BBIMOJHEHUS y4eOHBIX
3azay;

MpuoOpeTaTh OMBIT KCHOJb30BAaHUS HHGPOPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIBTYpy aKTUBHOI'O MCIOJIb30BaHUS PA3IUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO  BbIOMpaTh  ONTHUMalbHYIO  (GOpMy  MpelICTaBICHUs
Oouonoruyeckoit nHGopmManuu (cxemsl, rpaduKu, 1UarpaMmsbl, TAOJIULIbI, PUCYHKH U
Jpyroe);

UCIIONB30BaTh HAy4YHBIM #A3BIK B KayeCTBE CpEACTBA Ipu padbore ¢
Oouonornueckor HHGPOpMAIMEH: TPUMEHATh XUMHUYECKHE, (PUBHUYECKUE U
MaTeMaTuyecKre 3HaKU W CHUMBOIIbI, (QopMynbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBBIBATH  3HAKOBO-CUMBOJIMUECKHE  CPEJICTBA
HAJISITHOCTH;

BIaJICTh ~ HABBIKAMM  pAcTO3HAaBaHUS W 3alUTBl  WH(pOpMauH,
MH(GOPMAIIMOHHOM 0€30MaCHOCTH TUYHOCTH.

OBiajseHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMHY J1€iiCTBUAMMU:

1) obmenue:

OCYHIIECTBISATH KOMMYHHMKAIIMU BO BCeX c(epax KU3HU, aKTUBHO Y4aCTBOBATH
B JMaJiore WIW JAUCKYCCUU IO CYIIECTBY 0OCYXIaeMol TeMbl (yMEHHE 3a7aBarTh
BOMPOCHI, BBICKa3bIBaTh CYXKJIEHHUS OTHOCUTEIBHO BBIMOJIHEHUS MpeasiaracMoi
3a/layM, YUUTHIBaTh MHTEPECHl U COIIACOBAHHOCTH MO3MIMKM JPYTrUX YYaCTHUKOB
JMasora Wi TMCKYCCHUN);

pacmo3HaBaTh HeBepOalibHbIE CpEACTBA OOIICHUS, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTYyalui,
YMETh CMSITYaTh KOH(PIUKTHI U BECTU TIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMHU CIIOCOOAMHU OOIIEHHUS W B3aUMOJICUCTBUSA, TMOHUMATh
HaAMEPEHUS JAPYTUX JIOACH, MPOSBIATh YBAKHUTEIBHOE OTHOIIEHNE K COOECETHUKY
U B KOPPEKTHOU opme HopMyTUpOBaTh CBOU BO3PAKECHUS;

Pa3BEPHYTO U JIOTMYHO H3Jararb CBOK TOYKY 3PEHHUSA C HMCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eATeJIbHOCTD:

NOHUMAaTh W HMCHOJb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIAUBUIYaTbHOU
pabOThI IPH PEIICHUH OMOJIOTHIECKON TTPOOIEMBbI, 000CHOBBIBATH HEOOXOUMOCTh
MIPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJICUCTBUS MIPU PELICHUU YyUeOHOU 3a1auu;

BBIOMpATh TEMAaTHUKy W METOIBl COBMECTHBIX JCHCTBUH € y4&€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)KJI0T0 WieHa KOJIJIEKTHUBA;

MPUHUMATh  1I€JIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHHUPOBATh JEUCTBUS IO €€ HOCTHKEHHIO: COCTaBJISATH IUIAH JICHCTBHM,



pacupenensTh poiau C YYETOM MHEHUH YYAaCTHHKOB, OOCYXIaTh pE3yJabTarhbl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJa M KaXKI0r0 yYaCTHUKA KOMaH/Abl B OOIIMIA
pe3yabTar 1o pa3paboTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBBIE TPOEKTHI, OIEHWBATh WJIEUM C TO3UIMU HOBU3HBI,
OPUTHMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh TO3UTHUBHOE CTPATerMYECKOEe IMOBEACHUE B PA3IMYHBIX
CUTYaIUSX, IPOSBIATH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBiajeHne YHUBEPCAJIbHBIMY PEryJATHBHBIMH IeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JUIsl BBISIBICHUS MPOOJIEM U UX PEIICHHUS
B )KU3HEHHBIX U YUYECOHBIX CUTYAIUAX;

BbIOMpaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJIEBble W CMBICIOBBIC
YCTAaHOBKU B CBOMX JICHCTBUSIX W TMOCTYIKAaX IO OTHOIIECHUIO K YKUBOU MPHUPOJIE,
CBOEMY 3/I0POBBIO U 37I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIBHYIO JI€ATEIBbHOCTD, BBISBISATDH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/la4ll B 00pa30BaTEIILHOM
NESATeIbHOCTH U )KM3HEHHBIX CUTYaITUsX;

CaMOCTOSATEILHO COCTABIISATH IUIaH PEIICHUS TPOOIEMBI C Y4ETOM UMEIOLIUXCA
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEHN M MPEIIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM;

pacHIMpATh paMKH Y4eOHOTo IpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIH;

JIeJ1aTh OCO3HAHHBINA BBIOOD, apryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIUPOKOW HPYIUIUU B
pa3HBIX 00JIACTAX 3HAHWM, ITOCTOSHHO IIOBBIIIATh CBOW 0OOpa3oBaTeIbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIEIISIM;

BIAJICTh  HABbIKAMU  TIO3HABaTENIbHOW  peQUIeKCMH  KaK  OCO3HaHUSA
COBEpIIAEMbIX JIEMCTBUA M MBICIUTENBHBIX TIPOLIECCOB, HUX PE3YIbTATOB H
OCHOBAaHHM, WCIIOJIB30BaTh MPHUEMBI PeIICKCUH I OLIEHKH CUTYyallud, BbIOOpa
BEPHOI'O pELICHUS;

YMETh OLICHUBaTh PUCKH M CBOEBPEMEHHO MNPUHUMATh PEUIEHUS MO HX
CHUXKEHUIO;

MPUHUMATh MOTHUBBI M apPryMEHTbl JPYyTUX TMPU aHaJIU3€ pPEe3yIbTaToB
NEeATENbHOCTH;



3) npuHsTHE Ce0sT M APYTrUX:

MPUHUMATh ce0s, MOHMMAasi CBOM HEIOCTAaTKU U JJOCTOMHCTBA;

IIPUHUMATh MOTHBBl M apryMEHTBl JPYTUX IIPU AaHAJIU3€ pPE3yIbTaTOB
NEATEIIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JPYIHX HA OIIHUOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMH IPYrOro YeIOBeKa.

NPEAMETHBIE PE3VYJIBTATBI

[IpeameTrHbie pesynbraTthl ocBoeHusi mporpammbl COO 1o Ouosioruu Ha
0a30BOM YpOBHE BKJIIOHAIOT crienuduueckue s yueoHoro npeamera «bruonorus»
Hay4YHbIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUM MO OCBOCHUIO, HHTEPIPETALIUUA U
npeoOpa3oBaHUIO0 3HAHUM, BUABI ACATEILHOCTU MO TMOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YUEOHBIX CHUTYyaIlUsiX, a Tak)Ke B peasibHbIX
KU3HCHHBIX CHUTyaIUsX, CBSI3aHHBIX C Ouosorueid. B mporpamme mnpenMeTHBIC
PEe3YJBTaThI MPEICTABICHBI 110 ToJaM 00y4YCHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUsI yueOHoro npeamera «buomorus» ¢ 10
KJacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE M POJIK OMOJIOTUU B CHCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B JOPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA U HAYyYHOTO MUPOBO33PEHUS, O BKJI/I€ POCCUMCKUX U 3apyOe:KHBIX
y4EHBIX-0MOJIOTOB B pa3BUTHE OMOIOTUH, QYHKIIMOHATHHOW IPAMOTHOCTH Y€JIOBEKa
IUISl PEIIEHUS dKU3HEHHBIX 3aa4;

YMEHHE paCKphIBaTh COAEpXKaHUE OMOJOTHYECKUX TEPMUHOB U TIOHSTHIA:
KU3Hb, KJIETKa, OPraHu3M, MeTa0ou3M (0OMEH BEIIECTB U MTPEBPAIllCHUE YHEPTUN),
roMeoctaz (caMoOperyiasilivsi), ypOBHEBAash OpraHu3alusl JKUBBIX  CHUCTEM,
CaMOBOCHPOU3BEAECHUE (PENPOAYKLIHNS ), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHUE Wu3JlaraTb OWOJOTrMYEecKUue Teopur (KIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpajbHAs JOrMa MOJEKYIsIpHOW Ouomorun), 3akoHbl (I
Mengens, T. Moprana, H. . BaBunosa) u yuenus (0 meHTpax MHOTO0Opasus u
MIPOUCXOKIECHUS KyAbTYpHbIX pactennii H. 1. BaBunoBa), onpenensTh TpaHUllbl UX
MIPUMEHHMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BIAJETh METOIaMU HAYYHOTO MO3HAHUS B OMOJIOTMU: HAONIIONICHUE U
ONMCAHUE JKUBBIX CUCTEM, MPOLIECCOB W SIBIICHUM, OpPraHu3alys U IPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBIYKCHHIE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXKJy HCCIEAyEeMbIMU BEJIMYMHAMHU, OOBSCHEHHE IMOJYYEHHBIX PE3YJbTATOB,
MCIIO0JIb30BaHHBIX HAYYHBIX OHITUH, TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJbI HA
OCHOBAHUH TMOJTYYECHHBIX PE3YJbTATOB,;



YMEHHE BBICIATH CYIIECTBEHHBIC MPU3HAKA BUPYCOB, KIIETOK MPOKAPHOT H
DYKApUOT, OJHOKJETOUYHBIX M MHOTOKIETOYHBIX OPTraHMU3MOB, OCOOEHHOCTH
MPOIECCOB: OOMEHa BEIIECTB W MPEBpAIICHHsS dHEPTUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO M HHEPreTMYecKoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUTOIOTBOPEHUS, PAa3MHOKCHUS, HMHAMBUAYAJbHOTO Pa3BHTHS  OpTraHHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTH IMOJYYCHHBIC 3HAHUSA I OOBSCHEHUS OHWOIIOTHYSCKUX
IIPOLIECCOB U SIBJIICHUU, IJIA NPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C 1eJblo obecredeHus 0e30MacHOCTH CBOETO 370pPOBbS U 310POBbS
OKPY’KaIOIUX JIFONEH, COOMIONEHUsI HOPM TPAaMOTHOTO TTOBEJICHUSI B OKPY KAIOIICH
NPUPOAHON Ccpefie, TMOHUMaHHE HEOOXOMWMOCTH HWCIIONB30BaHUS JOCTKCHHH
COBpEMEHHOU ounonoruu " OMOTEXHONOTUH  JUIS  PalMOHAIBLHOTO
PUPOAOIIOIBE30BAHUS;

yMEHHE pemiarb JJeMEHTapHbIE TEeHETHYeCKHWEe 3aJadyl Ha MOHO- H
IUTUOPUIHOE CKpEIIMBaHWE, CIEIUICHHOE HACICIOBAHUE, COCTaBISATh CXEMBI
MOHOTHOPHTHOTO CKPEIIMBAaHUS IS TPEICKa3aHUs HaCJIeOBAaHUS MPU3HAKOB Yy
OpPTaHHU3MOB;

YMEHUE BBIMONHATE J1a00paTOpHbIE M TPAKTUYECKUE pPadOThI, COOIIOIATh
npaBuja mpu pabote ¢ yaeOHBIM U JTA00PaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KpUTHUYECKH OIEHHUBATh M HHTEPIPETHUPOBATH HHPOPMALIUIO
OMOJIOTrMYECKOTO  CONIEpKaHMUs, BKIIOYAIOUIYIO0 TICEBAOHAy4YHbIE 3HAHUS U3
Pa3TUYHBIX MCTOYHUKOB (CpPEICTBa MAcCOBOM MH(MOpMAIUU, HAyYHO-TIOMYISpHbIC
MaTepualbl), ITUYECKHE aCMeKThl COBPEMEHHBIX HCCIEIOBaHUNA B OHOIOTHH,
MEIHINHE, OMOTEXHOJIOTUH;

YMEHHE CO037aBaTh COOCTBEHHbIE THCHbMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMONOTHYECKYI0 MH(POpPMAIMIO U3 HECKOJIBLKHUX HMCTOYHHUKOB, TPAMOTHO
WCITOJIB30BaTh MOHATUIHBINA anmapar OUOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOCHUSI ydeOHOTO Tpenmera «buomnorus» ¢ 11
Kaacce TOJKHBI OTPAXKATh:

c(hOopMHPOBAaHHOCTH 3HAHUW O MECTE M POJIM OMOJIOTUU B CHCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B )OPMUPOBAHUN COBPEMEHHOMN €CTeCTBEHHO-HAYIHON
KapTHHBI MUPA U HAYYHOTO MUPOBO33PEHUS, O BKIIAJE POCCUIUCKUX U 3apyOeKHBIX
YIEHBIX-OMOJIOTOB B pa3BUTHE OMOIOTHH, QYHKITMOHATHHOW TPAMOTHOCTH YETIOBEKA
JUTSL peIIeHUs KU3HEHHBIX 33]1a4;

YMEHHE PaCKpbIBaTh COACPKaHNE OMOIOTUYECKIUX TEPMUHOB U TIOHSTHIA: BUI,
MOMYNANMS, TEHO(POHI, DBOJIONMUSA, ABMXKYIIHUE CHIbI ((aKTOphl) SBOIIOINH,
MPUCIIOCOONIEHHOCTh OPTaHU3MOB, BHA000pa30BaHME, JKOJOTHYECKUE (HAKTOPBI,
DKOCHCTEMa, TMPOMYIECHTHl, KOHCYMEHTBHI, PEAYyLEHTHI, IIEMU  IUTaHUS,
JKOJIOTHYECKas TupaMuaa, OuoreorneHos, ouocdepa;



YMEHHE u3Jlararb OHOJOTMYECKHe TeopuH (IBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLUMHU), 3aKOHbI M 3aKOHOMEPHOCTH
(3apoasimeBoro cxonctea K. M. bapa, yepenoBanus IJ1aBHbIX HapaBJIE€HUN U TyTeH
somoniuu A. H. CeBepiioBa, yuenus o 6uocdepe B. 1. Bepnajickoro), onpenensith
TPaHUIIBI X PUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHE BIIAJIETh METOAAMH HAYYHOTO MO3HAHUS B OMOJOTMU: HAOIIOACHUE U
ONMHMCAaHUE >KMUBBIX CHCTEM, IPOILIECCOB U SIBJICHUI, OpraHu3anusi U MNpPOBEACHHUE
OMOJIOrMYECKOTO SKCIIEPUMEHTA, BbIIBHXKEHHE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXIYy HCCIeAYyEeMbIMU BEJIMYMHAMHU, OOBSICHEHHE IONYYEHHBIX pE3yIbTaToB,
MCTIOIb30BAHHBIX HAYYHBIX MOHSATHI, TCOPUI U 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIBI HA
OCHOBAHMH TOJTYYEHHBIX PE3YyIbTATOB;

YMEHHE BBIJCIATh CYIIECTBEHHbIE MPU3HAKUA CTPOCHUS OHOJOTHYECKUX
OOBEKTOB: BUJOB, TNOMYJIALMA, TPOAYLEHTOB, KOHCYMEHTOB, pEAYLIEHTOB,
OMOreoleHO30B U JIKOCHCTEM, OCOOCHHOCTHM TIPOLIECCOB: HACIEACTBEHHOM
U3MEHYUBOCTH, €CTECTBEHHOTO O0TOOpa, BUA000pa30BaHMsI, MPUCIOCOOICHHOCTH
OpraHu3MOB, JEUCTBHUSI DKOJOTMYECKHX (DAaKTOPOB HA OpPraHu3Mbl, IMEpeHOCca
BEIIECTB W TOTOKAa HSHEPrUM B HSKOCHUCTEMAX, AHTPONOTECHHBIX H3MEHEHHUU B
HKOCHCTEMAaX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
IIUKIIOB B Onocdepe;

yYMEHHE MPUMEHSTh MONYYCHHbIE 3HAHUSA JJI1 OOBSICHEHUS OMOJIOTHMYECKHUX
NPOIIECCOB U SIBICHUM, JUIsl MPUHATUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOMN
KU3HA C 1IeNbl0 oOecrieueHus 0e30MacHOCTH CBOETO 3I0POBbS U 30POBbS
OKPYKaIOIIUX JTI0IEeH, COOIIONEHNUsST HOPM TPaMOTHOTO MOBEACHUS B OKpYKaIOIIeH
NPUPOTHON cpefe, MOHMMAaHUE HEOOXOMMMOCTH WCIONb30BAHUS JOCTH)KCHUM
COBPEMEHHOW OMOJIOTHH ISl pallMOHATILHOTO MPUPOIOTIOIB30BaAHNUS;

YMEHHE peliarh JIeMEHTapHbIE OMOJIOTHYECKUEe 3a/1a4H, COCTABISATH CXEMBI
MEpEeHOCa BEIIECTB U YHEPTUHU B DKOCUCTEMAX (1IN MTUTAHUS);

YMEHUE BBINOJHATH J1a00OpaTOpHbIE M NPAKTUYECKUE padoOThl, COOMIOIAaTh
mpaBmiIa mpu padboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYIOBAaHUEM;

YMEHHE KPUTUYECKH OIEHHWBATh M HHTEPIPETHUPOBATH HWHGPOPMAIIUIO
OMOJIOTUYECKOTO  COAEpXaHMsI, BKIIOYAIONIYIO IICEBJAOHAyYHbIE 3HAHMUS U3
Pa3TUYHBIX MCTOYHUKOB (CPEICTBa MACCOBOW MH(MOpMAINK, HAYYHO-TIOMYASPHBIC
MaTepuaibl),  paccMaTpWBaTh  [IOOANBHBIE  DKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHME CO037aBaTb COOCTBEHHbIE IHCbMEHHBIE W YCTHBIE COOOIICHMS,
0000m1ast 6MONIOrHYECKy0 MH(POPMAIUIO U3 HECKOJIBKHX HWCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN annapar OUOJIOTHH.
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/t

10

Tema ypoka

buonorus B cucreme Hayk
Metoapl MO3HAHUS )KUBOU
npupossl. [IpakTuueckas padora Ne
1 «Vcnonp3oBaHue pa3IMuHbIX
METO/IOB NPH U3YUECHUU
OMOJIOTUYECKUX 0OBEKTOBY
buonormueckue cucTeMsl,
MPOIIECCHI M UX U3YUCHHE
XUMHYECKUH cocTaB KieTKU. Bona
Y MUHEpAJIbHBIE COJIU

benku. CoctaB u cTpoeHue OEIKOB
depMeHThl — OHOIOTHYECKHe
Katanuzaropsl. JlaboparopHas
pabora Ne 1 «M3ydyenue
KaTaJUTUYECKON aKTUBHOCTHU
(hepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTasas3bl)»

VYrneBoasl. JInnuabl
Hyxneunosblie kucnorsl. AT®
Hcropus u MmeToabl U3yd4eHUS
kietku. Knetounas teopus
Kierka kak nenocrtHas xuBas
cucremMa
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KonTpoabHbie
padoThI
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16
17
18

19
20
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22

CrpoeHnue »yKapuoTH4YECKOM
knetku. Jlabopatopras padota Ne 2
«HM3yueHne cTpoeHus KIETOK
pacTeHHIA, )KUBOTHBIX, TPHOOB U
OaxTepuil 1o MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOTIpenaparax u ux
OTIICAHHE)»

OOMeH BelecTB Uil MeTadoIn3M
®oTOCUHTE3. XEMOCHHTE3
DHepreTU4YeCcKuii 0OMeH
JKuzHeHHbIN MK KIETKU. [lenenne
kieTku. Mutos. JlabopatopHast
pabota Ne 3 «Habmrogenue mutos3a B
KJIETKaX KOHYMKA KOpeIka JIyka Ha
TOTOBBIX MUKpOTIpEraparax»
buocunres Genka. Peakuus
MaTpPUYHOTO CHHTE3a

Tpaucnsus — 6uocuHTe3 OEKa
Hexknerounsie GopMBbl KUZHU —
BHUPYCHI

@DopMbl pPa3MHOKEHUS OPraHU3MOB
Meiio3

OO6pazoBaHue 1 pa3BUTHE TOJOBBIX
kieTok. Omio10TBOpeHue.
JlaboparopHas padora Ne 4
«M3ydyeHne cTpoeHHUs TMOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOTpenaparax»
NuauBuayansHOe pa3BUTHE
OpraHu3MOB

0.5

0.5

0.5

21.11.2023

28.11.2023
05.12.2023
12.12.2023

19.12.2023

26.12.2023
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16.01.2024

23.01.2024
30.01.2024

06.02.2024

13.02.2024
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24

25

26

27

28

29

30

31

I'enernka — Hayka o
HACJIICTBEHHOCTH U U3MEHYHBOCTHU
3aKOHOMEPHOCTH HACJIEIOBAHUS
npu3HakoB. MoHOrHOpUIHOE
CKpCIIMBaHUE

JluruOpuiHoe CKpeniuBaHue. 3aKoH
HE3aBUCUMOTO HACJICOBAHUS
MIPU3HAKOB

CuemieHHO € HacleI0BaHNe
npusHakoB. JlabopatopHas pabora
Ne 5 «M3ydenue pe3ynbTaTtoB
MOHOTHOPHTHOTO W TUTHOPHTHOTO
CKPEIIUBAHUS Y PO30 (DU Ha
TOTOBBIX MHKpOTIpEIIaparax»
T'eneruka nmosia. HaciaenoBanue
MIPU3HAKOB, CHEIUICHHBIX C TI0JIOM
N3menunBocts. HenaciencrseHHas
M3MEHYHBOCTH. JIabopaTopHas
pabota Ne 6. U3ydyeHue
MOIM(DUKAMOHHON U3MEHYHBOCTH,
MIOCTPOEHUE BapUALMOHHOTO psla U
BapUAIMOHHON KPUBOII»
HacnenctBennas "3MEHYHUBOCTb.
JlaboparopHas pabora Ne 7.
«AHanu3 MyTauuii y qpo3oduisl Ha
TOTOBBIX MUKpOTIpEraparax»
I'enetuka yenoBeka

PesepBHslit ypok. O600IIEHHE 10
Teme «HacnencTBeHHOCTh U
W3MEHYUBOCTH OPTaHU3MOBY

0.5

0.5

0.5

20.02.2024

27.02.2024

05.03.2024

12.03.2024

19.03.2024

09.04.2024

16.04.2024

23.04.2024

07.05.2024



32 Cenexius Kak HayKa U TIPOIECC 1 14.05.2024

M
33 €TOAbI U JOCTUXXCHUA CCIICKIIUHN 1 21.05.2024

pacTeHUH U KUBOTHBIX

buoTtexHonorus kak oTpacib

34 1 28.05.2024

IIPOU3BOJICTBA

OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 4



11 KIIACC

Ne i/t

10
11
12

13

Tema ypoka

DOBOJIIOLMS U METO/IbI €€ U3yUEHMUSI

HcTopus pa3BUTHS IPEACTABICHUH 00
IBOJIIOLIMU

MukpoaBontonus

[Momymnsitys Kak >IeMeHTapHast eIMHUIA BUA U
sBomroiuu. Jlaboparoprast padora Ne 1
«CpaBHEHHE BUJIOB 110 MOP(HOJIIOTHYECKOMY
KPUTEPHIO»

JIBroKkymiye cuibl (3eMeHTapHble (PakTophl)
9BOJIIOLMH

EcrectBennsIit 0T60p 1 €ro GopmbI
Pe3ynbrarhl 3BOIOLUK: TPUCIIOCOOIEHHOCTD
OpPraHu3MOB U BUI000pa30BaHHUE.
JlaGopatopnas pabota Ne 2 «Onucanue
IIPUCIIOCOOICHHOCTH OpraHnu3Ma U eé
OTHOCHTEJIBHOIO XapaKTepar»

Hanpasnenus v myTu Makpo3BOIIOLUN
HeoOpaTumocTs 3BOSIOIUH

Hcropus xxu3HU Ha 3emiie U MeTo/Ibl €€
U3yYCHUS

I'unoTe3bl MPOUCXOXKICHUS )KU3HU Ha 3emiie
PazButue xu3Hu Ha 3eMIie Mo paM U
nepuojam

OCHOBHBIE ATaIlbl HBOJIOLMH PACTUTEIBHOTO U
XKHUBOTHOTO Mupa. [Ipaktinueckas padora Ne 1

KoaudecTBO 4acoB

Bcero

R N

KonTpoiabHbie
padoThI

IIpakTHyeckue
padoThI
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«3yueHne NCKONIaeMBbIX OCTATKOB PACTCHUN U
YKUBOTHBIX B KOJUICKIIHSIX)»

CoBpemeHHasl cucTeMa OpraHu4ecKoro Mupa
DBOJIIONHS YETIOBEKA (AHTPOTIOTCHE3)
JBmxyiue cuiibl (pakTopbl) aHTPOTIOTEHE3a
OCHOBHBIE CTa/IMU HBOJIIOLUHU YETIOBEKA
YenoBeueckue pachl U NPUPOIHbIE alanTallliu
YeJioBeKa

PesepBubIit ypok. O60011€HNE TIO TEME

«Bo3HUKHOBEHHE U pa3BUTHUE KU3HU Ha 3eMJIe»

DKOJIOTHs KaK HayKa
Cpenpl 0OMTaHUS U SKOJIOTHYECKHE PaKTOPbI
Abuotnueckue gaxropsl. JlaboparopHast

pabota Ne 3. «Mopdonoruyeckrne 0CoOOEHHOCTH

pacTeHHii U3 pa3HbIX MECT OOUTAHUS.
JlabopatopHas pabota Ne 4. «BnustHue cBera
Ha POCT U pa3BUTHE YEPEHKOB KOJIEyCa»
buotnueckue pakTopbl

DKOJIOTUYECKUE XapaKTEPUCTUKU MOMYISIUU.
[Ipaktuueckas padora Ne 2 «IToacuér
IUIOTHOCTH MOMYJISIIUN Pa3HbIX BUIOB
pacTeHui»

Coo01ecTBa OpraHu3MoOB — OHOIIEHO3
DKOJIOTUYECKUE CUCTEMBI (3KOCHCTEMBI)
OcHOBHBIE TIOKA3aTeIN KOCUCTEMBI.
DKojorudeckue nupamubl. CBoiicTBa
skocucteM. Cykueccust

[IpupoaHbie 3KOCHUCTEMBI

AHTPOTIOTE€HHBIE KOCHUCTEMBbI

buocdepa — mobanpHas 3xocucTeMa 3eMITH

N T =

0.5

0.5



31
32
33

34

3aKOHOMEpPHOCTH CYIIECTBOBAHUS OUOCHEpHI
YenoeuecTBo B Onochepe 3emin
CocymecTBOBaHHE TPUPOJIBI U YEIOBEUECTBA
PesepBubiit ypok. O60011€HNE TEMBI
«Coo011ecTBa 1 KOJOTHYECKHE CUCTEMBI»

OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME

34

2.5



YYEBHO-METOJIUYECKOE OBECITEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

* buonorus, 10-11 knaccel/ Baxpymes A.A., Bypckuii O.B., Paytuan A.C.,
Ponuonosa E.U., PozanoB M.H., O611ecTBO ¢ OrpaHUuYE€HHON OTBETCTBEHHOCTHIO

«bamacc»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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