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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpamMmbl MO OMOJIOTMH TEOPETHUECKYIO OCHOBY IS
ompeneyeHus MoAXoJ0B K (OPMHPOBAHUIO COJAEp>KaHUS Y4eOHOro TNpenMeTra
«buosorusi»  coctaBwiIM: KoHUenTtyaiaeHble mnoioxenns DPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIeH, CONepKaHus, pE3yJbTaToB OOyYeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX HENSIX U
OPUHIIUMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmiero oOpa3oBanusi B Poccuiickoit @Denepanu, a TakKe TMOJIOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIIEUSHNUN
CYIIIECTBOBAHMS YeoBeuecKoro oomecTBa. COTrIacCHO Ha3BAaHHBIM IOJIOKEHUSM,
ornpe/eseHbl OCHOBHBIE (PYHKIIMU MPOrPaMMBbI 10 OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu JaéT MpEACTaBICHHWE O IMeIax, 00 oOiei
cTpaterud OOydYeHHs, BOCIUTAHUS W PAa3BUTHSI OOYYaIOUUXCS CpEACTBAMU
yaeOHOro mpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
colepXkaHue, ero CTPYKTypy, paclpeielieHne TOo pa3ieliaM ¢ TeMawm,
PEKOMEHIyEMYIO TOCJEeI0BATEIbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4ETOM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BATEIHLHOIO
mpoIiecca, BO3PAaCTHBIX OCOOCHHOCTEN 00yJarOIIIXCS.

B nporpamme mo OWONOTMM TakKe YYHMTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeJIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (HOPMUPOBAHMHM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YYEOHBIX JEeUCTBUM OOy4YaroMMXCS IO OCBOCHMIO COAEpKaHUA
OMOIOrHYecKOro 00pa3oBaHMUsL.

B nporpamme no 6uonorum (10-11 kmaccel, 6a30BbIi ypOBEHb) pealn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3y4YeHMHM OWOJIOTMM, Ojlaronapss 4yeMy B HeW
POCMATPUBAETCST HAMpPaBICHHOCTh HAa pa3BUTHE 3HAHMM, CBSA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OPUEHTAINNA JTUYHOCTH, SKOJIOTUUECKOTO MBIIIIEHHUS, TPEICTABICHUN O 3J0POBOM
oOpase XU3HU U OEPEKHBIM OTHOIIEHWEM K OKPYXAIOIIeHd MPUPOTHON Cpene.
[ToaToMy Hapsxy ¢ U3ydeHHEM OOIeOMOIOrMYECKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMe Mo OMOJIOTHHU YACICHO BHUMAHUE WCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUHW B MTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 3314, B
TOM 4YHCle: TPO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBAHUI 4YeslOBEKa, MEIMKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUs HKOJIOTUYECKU
1€JecCO00pa3HOro TMOBEACHHUS B OKpYyXalollled NpUPOAHOW Cpeie, aHaiu3a
BIUSHUAS XO3SUCTBEHHOW ACSATENBHOCTA YEJIOBEKAa HAa COCTOSIHHE MPUPOJHBIX W
WCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHHUSI K MPUKIIATHOW HATIPABICHHOCTH
yueOHoro npenMera «buosiorus» mpoauKTOBAHO HEOOXOJIMMOCTBIO 00ecreueHus



YCIOBUH ISl pEIICHUs] OJTHOM M3 aKTyaJbHBIX 3aJ1a4 IIKOJLHOTO OMOJOTHYECKOTO
oOpa3oBaHus, KoTopas mpennosaraer (HopMHpOBaHHE y  OOy4aromuxcs
CIIOCOOHOCTH aIaliTUPOBAThCA K M3MEHEHHSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAeT BaXKHOE
mecto. OHa oOecreunBaeT (OPMUPOBAHUE y OOYYAIOUIMXCA MPEACTABICHUN O
HAyYHOW KapTHUHE MHpa, pacIIupsieT U 00O0OIIaeT 3HaHUS O KMBOW HpUpoje, e€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMd W SBOJIOLUH, CO3MAET
yCIOBHUA  JJIA:  TIO3HAHUS  3aKOHOB  JKMBOW  HpUpoAbl,  (HopMuUpOBaHUS
(YHKIMOHATBPHONH T'PaMOTHOCTH, HABBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUYECKOT0 MBIIUICHHUS, IICHHOCTHOT'O OTHOILIEHUS K JKUBOH MPHUPOJE
U YEJIOBEKY.

Bosbiioe 3HaueHne OMOJIOTUS UMEET TaKXKe I PEIeHUs] BOCITUTATEIbHBIX U
pa3BUBAIOUIMX  3ajad  CcpegHero  obOmero  oOpa3oBaHuUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonorun obecreynBaeT ycaoBHs i (GOPMUPOBAHUS
WUHTEIJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET MHTErpalid OMOJOTMUYECKUX 3HAHHUH C
NPEICTaBICHUSAMU U3 IPYTUX YU4EOHBIX NPEAMETOB, B YACTHOCTH, (GU3UKU, XUMHU
u reorpaduu. HazBaHHble MOJOXKEHUS O NpeJHA3HAYECHHHM Y4eOHOro MpenMeTa
«buonorus» cocraBUIM OCHOBY Ui ONPEIEICHUS MOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHMIO €r0 COAEp)KaHUsS, MPEACTABIEHHOTO B TMporpamme IO
OHOJIOTHH.

Ot6op conepxanus yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TO3ULUH KyJIbTYpOCOOOPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYalOlIUeCs: JOJKHBl OCBOMTH 3HAHMS W YMEHHS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYphl, OMNPENETSIONMNE aJeKBATHOE IOBEICHUE
YeJIOBeKa B OKpY’KaloUIled NMPUPOIHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU M TIPaKTHUECKOW nesitenbHOCcTH. Oco0oe MecTo B STOW CHUCTeMe 3HaHUii
3aHUMAIOT JIEMEHTHI COACPKAHUSL, KOTOPbIE CIYX,aT OCHOBOM AJi (pOPMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
HEHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHOJOTUYECKOr0 00pa30BaHUsl.

CTpyKTypHpOBaHHE COJEpXKaHHUs Yy4eOHOro MaTepuaia B IpPOrpamMMme 10
OMOJIOTHH OCYIIECTBICHO € Y4E€TOM NPUOPUTETHOTO 3HAYEHMS] 3HAHUM 00
OTIIMYUTETILHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aIiy U
3BOJIIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKTYpe yueOHOro npenmeta «bruomorus»
BBIJICJICHBI CJIEAYIOUINE cofepKaTenbHble TUHNM: «bronorus kak Hayka. MeToibl
Hay4YHOro mno3HaHus», «Kietka kak Ouonoruyeckas cucremay, «OpraHusMm Kak
Oouonoruueckas cucreMa», «CucTeMa M MHOToOOpas3ne OpPraHUuYecKOro MHUpPay,
«DBOJIOLUSA KUBOU MPUPOABD, « IKOCUCTEMBI U IPUCYILITUE UM 3aKOHOMEPHOCTH.



Lens u3yuenuss yueOHoro mpenmera «buosorus» Ha 0a30BOM YPOBHE —
OBJlaJicHHEe  OOYyYarONIMMHUCSA 3HAHUAMH O  CTPYKTYPHO-(QYHKITMOHATHHOU
OpraHW3alMi >KUBBIX CHCTEM pAa3HOTO paHra MW MpUOOpeTeHHuEe YMEHU
UCIIOJIb30BaTh 3TU 3HAHMS JISI TPAMOTHBIX JCHCTBUHA B OTHOIIEHHUH OOBEKTOB
YKUBOMW TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmkenne 1ienu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 6azoBoM
YpOBHE 00€CTICUNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBbI 3HAHUUW O OMOJOTUYECKUX TEOPUSX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIax, CIyKalluX OCHOBOU
UIst (POPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpA, O
METO/IaX HAyYHOTO MO3HAHWS, CTPOSHUU, MHOTOOOPa3uu U OCOOCHHOCTSX JKHBBIX
CHUCTEM PAa3HOTO YPOBHS OPTaHU3AIMH, BBIJAIONTUXCS OTKPHITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHrue y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUIEKTYyaJIbHbIX U
TBOPYECKUX CTMOCOOHOCTEW B TPOIECCE aHajdn3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OWONIOTUY HAYYHBIX B3TJISAOB, WJEH W TOAXOJOB K HM3YUYCHHIO JKHBBIX CHCTEM
pPa3HOTO YPOBHSI OpPTaHU3AINY;

CTAaHOBJIEHHE Yy oOOydvaromuxcsi oOmeld KylbTyphl, (PYHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIIETO
MUpa JKMBOW TPUPOJILI HA OCHOBAaHWUU 3HAHWW W OMbBITA, TOJYYCHHBIX MPHU
U3y4eHUU OMOJIOTHN;

dbopmupoBaHre Yy OOydYalOIIMXCA YMEHHM WJUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUA B MPAKTUYECKOW JESATEIbHOCTU YEJIOBEKA, Pa3BUTUHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHNE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM >KHUBOU
MPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOTIOICHUS STUYECKIX
HOPM IPU IPOBEICHUN OMOJIOTMUYECKUX UCCIEI0BaHUM;

OCO3HaHUE IEHHOCTH OMOJOTMYECKUX 3HAHUM [JIi TOBBIIICHUS] YPOBHS
AKOJIOTUYECKOM KYJIBTYPHI, 1JIs POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS,

IPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUI B MMOBCEAHEBHON KU3HU IS
OLCHKH MOCJIEACTBUN CBOEH JIESTEIHOCTH 10 OTHOLICHUIO K OKPYXKAKOUIEN Cpeae,
COOCTBEHHOMY 370pOBbIO, OOOCHOBAaHHME M COONIOJIEHHE MEP NPOPUIAKTHKU
3a00s1€eBaHUM.

B cucreme cpemnero obmero o6pasoBanus «buomorus», mzydaemass Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTEIBHBIM yUE€OHBIM TPEIMETOM, BXOJSAIIUM B
coCTaB MpeaMeTHOM 00nacTu «EcTecTBeHHO-HAYyYHbIE TPEAMEThI.

J{ns u3ydeHus: 6MoJIoruu Ha 0a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
oTBoauTCs 68 vacoB: B 10 kimacce — 34 gaca (1 gac B Henemnmto), B 11 kiacce — 34
yaca (1 gac B Hegento).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTMU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, ¢punocodueid, STUKON, 3CTEeTUKON U rpaBoM. Poiib
Oouonorud B (GOPMHPOBAHUU COBPEMEHHOM HaydyHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKHUX HAYK.

MeTtoapl MO3HaHUS KUBOW MpUpPOAbl (HAOIIOAEHHE, SKCIEPUMEHT, OMHCAHHE,
U3MepeHue, Kiaccudukanus, MoIeIMpoOBaHUE, CTaTUCTHUYECKasi 00paboTKa TaHHBIX).

JdeMoHcTpanuu:

[Toptpersr: Y. apsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTOo b TO3HAHUS )KHBOU PUPOJIBI.

JlabopaTopHble M NpaKkTHYecKHe PadoThI:

[Ipaktuueckas padota Ne 1. «Mcnonab30BaHu€e pa3InyHBIX METOJOB MPU U3YUECHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ZKuBble cucTeMbl 1 HX OPraHU3aLMS.

Kupbie cucrempl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouosoruu. OtTiauuue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CBoiicTBa OMOCHCTEM M HX pa3HOOOpa3ue. YPOBHH OpraHU3ALMH OUOCHCTEM:
MOJICKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPTraHU3MEHHBIM, MOIMYJIALUOHHO-BUIOBOU,
HKOCUCTEMHBIH (OMOTEOLIeHOTHUECKHI), OnOCHEPHBII.

JleMoHcTpanuu:

Tabmuupbr u cxembl: «OCHOBHBbIE NPHU3HAKH KU3HW», «YPOBHU OpraHu3aluu
KUBOU MPUPOABD.

O6opynoBanwue: Mmojens mosiekyisr JJHK.

Tema 3. XuMH4YeCKHU COCTAB M CTPOCHHUE KJIETKH.

XUMHUYECKUM COCTAaB KJIETKU. XUMHYECKHE DJIEMEHTBI: MAaKpPO3JIEMEHTHI,
MUKpPO3JIEMEHTBI. Bo/la 1 MUHEpabHbIE BELIECTBA.

@OyHKIMM BOJbl W MHUHEpaJbHbIX BelleCTB B Kierke. [logaep:kanue
OCMOTHYECKOT0 OasiaHca.

benku. CoctaB u crpoeHue O€IKOB. AMHMHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3amMeHnmble M 3aMEHHMbIE AMHHOKHCIOTBL. AMHWHOKHCIOTHBIM COCTaB. YPOBHH
CTPYKTYpbl O€TKOBOM MOJIEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OeNkoB. bruonornueckue QyHKIMU OEIKOB.

®epMeHThl — Ouonornyeckue kartanusatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HEeHTp, cyOcTpatHas cnenudpuunocts. Kodpepmentsl. Butamunbl. OTnnuust GepMeHTOB
OT HEOPTraHWYECKUX KaTaJu3aTOPOB.



VYrneBoapl: MOHOcaxapuabl (TIIOKO3a, prubo3a W Ae30Kcupr003a), Iucaxapuabl
(caxapo3a, JlakTOo3a) M  MOJUcCaxapuabl  (Kpaxmayu, TJIMKOT€H, IEeJUTI0JI03a).
buonoruueckne QyHKIMN YrI€BOJOB.

Jlunuael:  Tpurmunepunabl,  dochomunuabl,  crepounbl.  ['mapoduibHO-
ruipodoOHbIe cBOMCTBA. buonorndyeckue ¢yHkuuu aunugoB. CpaBHEHUE YTIIEBOJIOB,
O€JIKOB U JIUMIUOB KaK UCTOYHUKOB SHEPTUH.

Hyxnennoseie kucnotsr: JJHK n PHK. Hykmeotnabr — MOHOMEpBI HYKIIEMHOBBIX
kucioT. Ctpoenue u pynkuuu JIHK. Crpoenue u dynkiuu PHK. Buast PHK. ATO:
CTpO€HHUE U (QYHKIIUH.

[uronorus — Hayka o kjierke. KierouHass Tteopuss — mpuMmep B3aWMOJCHUCTBUS
uzei u (akToB B HAYYHOM MO3HAHUU. METO/IbI N3yUeHUs KIETKH.

Knerka xak menoctHast xuBasi cucrema. OOmye MpU3HAKK KJIETOK: 3aMKHYTas
HapyxHas meMOpana, mosekysbl JJHK kak reHetuueckuil anmapar, cUCTeMa CHUHTE3a
Oeska.

Tunbsl KIETOK: dyKapuOTUYECKas W Mpokapuotuyeckas. OCOOEHHOCTH CTPOEHUS
MPOKapUOTHUYECKON KiIeTku. KieTounas crenka 6akrepuii. CTpoeHHE dyKapuOTHIECKON
kJIeTKd. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIETKH.

IToBEpXHOCTHBIE CTPYKTYpbl KIETOK — KJETOYHAs CTEHKa, TJIMKOKAJIMKC, HX
¢dbyukiuu. Ilna3zmatudeckass memOpaHa, €€ cBoiicTBa M (QyHKumMH. [luTomiazma u eé
opranounbl. OmHomemOpanHble opranHouasl kietku: OJIIC, ammapar ['onbmku,
I30coMbl.  IlomyaBTOHOMHBIE OpPraHOMABI KJIETKM: MHUTOXOHAPHWM, ILIACTHJBIL.
[Ipoucxoxaenrne MUTOXOHApUH U 1acTua. Buael mmactua. HememOpaHHbIe
OpraHOMJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIA LEHTpP, LIEHTPUOJIU, PECHUYKH, JKTYTHKH.
QyHKIMU OPraHOMIOB KIETKU. BKItoueHus .

Anpo — perynsTopHbld 1HeHTp KieTkd. CTpoeHue sjapa: saepHas 000JI0uKa,
KapuoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEWIECTB B KIETKE.

JdeMoHcTpanuu:

[Toprpetrsl: A. Jleenryk, P. I'yk, T. IlIBann, M. Ulneiinen, P. Bupxos, Jx.
Yorcon, @. Kpuk, M. Yunkunce, P. ®panxnun, K. M. bap.

Huarpammel: «PacnpenereHrne XMMHUYECKUX 3JIEMEHTOB B HEKHBOU IIPUPOIE»,
«Pacrnpenenenue XuMHUECKUX 3JIEMEHTOB B JKUBOU HMPHUPOIE.

Tabmuubr u cxemsl: «llepuonuueckass TabmuIAa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJeKysbl BoIbl», «buocuntes Oenkay, «CTpoeHHE MOJEKYNbI OenKay,
«Ctpoenne Qepmentay, «Hyknennossie kuciaotol. JHK», «Ctpoenme wmomexyisl
AT®», «CrpoeHHe -HyKapUOTHYECKON KIETKN», «CTPOECHHE KUBOTHOM KIETKUY,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOEHHE MPOKAPUOTUYECKOU  KIIETKUY,
«CtpoeHue sazpa KIETKn», « Y IIeBOAb, «JIMmuasn.



ObopynoBaHue: CBETOBOM MHKPOCKOI, OOOpyIOBaHHUE MJisi  IPOBEACHUS
HAOMIOACHUHN, W3MEPEHHH, OKCIIEPUMEHTOB, MHKpPOIpEnapaTbl  PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabopaTopHble U NpaKkTHYECKHE PadOThI:

JlabopaTtopHas padota Ne 1. «3ydyeHne KaTaauTUYECKONH aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuJIa3bl UIIA KaTajaasbl).

JlabopatopHas padota Ne 2. «3ydeHne CTpOCHUS KIETOK PACTCHUH, )KUBOTHBIX U
OakTepuil oJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIMpPENapaTax U UX OMUCAHUE.

Tema 4. ’KnuzueaessTeJLHOCTH KJIETKH.

OOMeH BelecTB, WIM MeTa00Iu3M. AcCUMWISIIUS (IUIACTUYECKUA OOMEH) |
JTUCCUMUJIIAIUS  (PHEPTEeTHYECKUN OOMEH) — JBE CTOPOHBI E€IWHOTO TIpollecca
Metabomm3ma. Ponb 3aKOHOB COXpaHEHHWs BEIIECTB W DSHEPIMM B TMOHUMAaHUU
MeTabou3ma.

Tunbl oOMeHa BemiecTB: aBTOTpOo(dHBIM U reTepoTpodHbiid. Poas dhepMeHTOBR B
0OMEHE BEIIEeCTB U MPEBPAIICHIUH YHEPTHH B KIIETKE.

®dotocunTe3. CBeToBas u TeMHOBas (a3wl hoTocuHTe3a. Peaknmm doTocuHTE3A.
OddextuBHOCTH hoTOCHHTE3a. 3HAUeHHE (HOTOCUHTE3A TSl )KU3HU Ha 3emute. BiusHue
yCIIOBUM cpelpl Ha (OTOCHMHTE3 W CIOCOOBI MOBBIIMIEHHUS €ro MPOJYKTUBHOCTU Y
KYJIbTYPHBIX PACTECHHU.

XemocuHTe3. XEMOCHHTE3UpyImue OakTepun. 3HAYCHHWE XEMOCHUHTE3a s
KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B KJeTke. PacuiemyieHue BEIIECTB, BBIJCICHHE U
AKKyMYJMPOBAHUE SHEPrUU B KIIETKE. JTalbl dHEPreTUYecKoro ooOmeHa. ['mukomnms.
bpoxenne u ero Buael. KuciopogHoe OKucieHue, WM KIETOYHOE JIbIXaHUE.
OxucaurensHoe pochopunupoBanue. IGHEeKTUBHOCTH FHEPTETUUECKOTO OOMEHA.

Peakuuu matpuunoro cunrtesa. ['enetnueckas nndopmauus u JJHK. Peanuzamus
reHeTuuecko wuHdbopMmanuu B KiIeTke. ['eHeTHueckud KO W €ro CBOMWCTBA.
Tpanckpunmus — matpuudbii cuaTe3 PHK. Tpancnsuus — 6uocuntes Oernka. DTamsl
Tpancisiuuu. Konupoanue aMuHOKUCIOT. Ponb pubocom B Gmocuntese Genka.

Hexnerounsie ¢opmbl xu3Hu — Bupychl. Mcropust oTkpeitusi BupycoB (. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHS M KU3HEHHOTO IMKIJIa BUpycoB. bakrepuodarn.
bone3nun pacTeHuid, KMBOTHBIX U YEJIOBEKA, BbI3bIBAEMBIE BHpycaMH. Bupyc
uMMmyHo ieuiuta yenoreka (BUY) — Bo30yautens CIIM/la. Ob6patHas TpaHCKpHUIIIIHS,
peBepTasa u unTerpasa. [IpodunakTrka pacnpocTpaHeHUsI BUPYCHBIX 3a00I€BaHUH.

JlemoHcTpanuu:

IToptpetsl: H. K. Konsuos, /. Y. UBanosckuii, K. A. Tumupsses.

Tabmuupr u  cxembl: «Tunbl nuTaHus», «Metabonusm», «MHUTOXOHIPUSY,
«JHepreTuyeckuit oOMeH», «Xioporact», «®orocunted», «Ctpoenue JIHK»,
«Ctpoenne u (yHKIHOHHpOBaHWE TeHa», «CuHTe3 Oenka», «['eHeTHYecKuil Komy,



«Bupyco», «bakrepuodparn», «Ctpoenune u xu3HeHHbI wukia Bupyca CIIN/a,
Oakrepuodaray, «Pemmxkarus JJTHK.

ObopynoBanue: Moaenu-ammaukauuun «Yasoenne JIHK u  Tpanckpunumsy,
«buocuntes 6enkay, «CtpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema 5. PazMHoOkKeHMe M1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Krnerounplii MUK, WM JKU3HCHHBIM IUKI KiIeTKU. HMHTepdasza u MuTO3.
[Ipomeccrl, mpoTekaromue B nHTepdasze. Permkaius — peakius MaTpudHOTO CHHTE3a
JIHK. Ctpoenne xpomocoM. XpOMOCOMHBIM HaO0Op — KapuOTHUIl. JMIUIOUIHBIA U
raruioOuJHBIM  XpOMOCOMHBIE  HaOOpbl. Xpomatuael. LluTronormyeckue OCHOBBI
Pa3MHOXKEHUS U UHIUBUAYAIBHOTO Pa3BUTHUSL OPTAaHU3MOB.

Jenenue knetku — muto3. Ctaguu muto3a. [Ipoueccsl, MpouCXoasiire Ha Pa3HbIX
CTaJIUsIX MUTO3a. bHOJIOrNYeCKrii CMBICT MUATO34.

[Iporpammupyemasi rubesb KJIETKU — aromnTo3.

@opMbI pa3MHOXKEHUSI OpPraHU3MOB: Oecrosioe U moJjioBoe. Buasl Oecrnosoro
Pa3sMHOXEHUA: JICJICHUE HAJABOE, IIOYKOBAaHHE OJHO- H  MHOTOKJIETOYHBIX,
cropooOpa3oBaHWe, BETETATUBHOE pa3sMHOXKEHUE. VICKyCCTBEHHOE KJIIOHWPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE JIJIs CEJICKIIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIANYHS OT OECTIOJIOTO.

Meito3. Craguum wmeiio3a. IIpomecchl, mpoucxoasiIMe Ha CTaausIX Meio3a.
[ToBenenne xpomocom B Mmenose. Kpoccunroep. bronornyeckuii CMbICI U 3HAUEHUE
Meno3a.

["ameTorenes — mpouecc 00pa3oBaHMs MOJOBBIX KIETOK y KMBOTHBIX. [TosoBbie
’KeJe3bl: CEMEHHUKHU U sSiMYHUKU. OOpa3oBaHHUE M Pa3BUTHE IMOJIOBBIX KJIETOK — raMer
(cnepmaro3oun, SULIEKIETKA) — crepMaToreHe3 M oBorene3. OCOOEHHOCTH CTPOEHUS
AULEKIETOK U criepMaro3ouaoB. Omionorsopenue. [laprenorenes.

NunuBunyanbHOe  pa3BUTHE  (OHTOTEHE3).  OMOpHOHAJIBLHOE  pPa3BUTHE
(amOpuorenes). Jtambl AMOPUOHATIBHOTO PAa3BUTHS y TIO3BOHOYHBIX YKMBOTHBIX:
npoOsieHre, racTpyisiuusa, opraHorere3. IloctaomOpuoHanbHOEe pa3BuTue. Turmbl
MOCTAIMOPHUOHATBHOTO PAa3BUTHS: MPSMOE, HEMPSAMOE (JINYMHOUHOE). BiusiHue cpenbl Ha
pPa3BUTHE OPTaHU3MOB, (DaKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pa3Butne pacreHuil. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHHU,
CTaJuu Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmumst u cxembl: «@DOpMBI  Pa3MHOXKEHHUSI OPraHU3MOBY», «JlBoitHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX PAaCTEHMI», «BereraTnBHOE pa3sMHOKEHUE PACTECHUN»,
«/lenenue knetku Oakrepuii», « CTpoe€HUE MOJOBBIX KIETOK», «CTPOCHHE XPOMOCOMBDY,
«Kierounsiii uki», «Pemnmukaua JHK», «Murtoszy», «Mehos», «IIpsmoe n Henpsimoe
pa3Butue», «l'aMeToreHe3 y MIIEKONUTAONIMX M YeNOBEKa», «OCHOBHBIE CTaAuU
OHTOTECHE3a».



O6opynoBanue: MHKPOCKOTI, MHKPOITpENapaThl «CriepMaTo30uibl
MJICKOITATAIOWIETO», «SiuekneTka miekonuTarmero», «KapuokuHes B KieTkax
KOpEIIKa JyKa», MarHuTHas MoAeib-anmmmkanusa «Jlenenue xierkn», monens JHK,
MoJIeNTb MeTa(azHOH XPOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PAdOThI:

Jlabopatopnas pabora Ne 3. «Habmonenrne MuTo3a B KIETKaX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKPOMIPENapaTax».

JlaGopatopHas pabora Ne 4. «3ydeHue CTpOeHHS TMOJOBBIX KJIETOK Ha FOTOBBIX
MHUKpOIIpEnapaTax».

Tema 6. HacsieicTBEHHOCTH 1 KBMEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reneruku. Vctopust pa3Butus reHetukd. Ponmb nurTonoruu u
SMOPHOJIOTUY B CTAHOBJICHUU TCHETHKHU. BKIIag pOCCHUCKNX U 3apyOEKHBIX YUEHBIX B
pa3BUTHE T'E€HETUKU. MeTonbl TEHETUKH (THOPHUAOJOTHYECKUM, ITUTOICHETUUYECKUH,
MOJICKYJISIpHO-TeHETHUECKU). (OCHOBHBIE T'E€HETHMYECKHE TOHATHSA. [ eHeThdeckas
CHMBOJIMKA, UCIIOJIb3yEMAsi B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HACJIEIOBAHUSI TIPU3HAKOB, YCTaHOBJIEHHbIe [. MeHaenem.
MonorubpumaHoe CKpelMBaHue. 3aKOH €AMHO00pa3usi THOPUIOB MEPBOTO MOKOJICHUS.
[IpaBuno 1oMUHKUPOBaHUA. 3aKOH PACIICIUICHUS MPU3HAKOB. [ MMIOTE3a YUCTOTHI TaMeET.
[TonHOE M HEMOTHOE JOMUHUPOBAHHUE.

JluruOpuaHoe cKpenuBaHue. 3aKOH HE3aBUCUMOTO HACJIEIOBAHMS TMPU3HAKOB.
[{uToreneTnueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.  AHAIM3UPYIONIEE
ckpeniuBaHue. Mcnosib30BaHUE AHATUM3UPYIOLIETO CKPEIIMBAHUA [JI1 OIPECIICHUS
TeHOTHIIa 0COOM.

CuernyieHHOEe HaciefoBaHue MNpusHakoB. PaGora T. Moprana mo crernjieHHOMY
HACJIEJOBAaHKIO T'eHOB. HapyieHnne cuerieHus reHoB B pPe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUSI HACIEACTBEHHOCTH. [ €eHETHUECKNE KapThI.

I'enetnka mnona. XpOMOCOMHOE OIpPENAECICHUE IM0JIa. AYTOCOMBI M IOJIOBBIE
XpoMOCOMBI. ['OoMorameTrHble M TeTeporaMmeTHbie oOpraHu3Mbl. HacnenoBaHue
MPU3HAKOB, CLIEMJIEHHBIX C IOJIOM.

HN3menunBoCcTh. Buabl HW3MEHYMBOCTH: HEHACJEACTBEHHAsT M HACJIEACTBEHHAS.
Ponw cpenbl B HEeHACIEACTBEHHOW N3MEHUNBOCTH. XapaKTEPUCTHKA MOAU(DUKAITMOHHON
W3MECHUMBOCTU. BapuanuoHHBIM psig W BapuanudoHHass kpuBas. Hopma peakiuu
npu3Haka. KoJnWuecTBEHHBbIE M KAYECTBEHHbIC IMPU3HAKA W WX HOpPMa pEaKIuu.
CaoiicTBa MOIU(DUKAITMOHHOW U3MEHINBOCTH.

HacnencTtBenHas, wWiad TIEHOTHIWYECKas, W3MEHUYMBOCTh. KoMOMHaATHUBHAS
M3MEHYUBOCTh. Meii03 1 MOJI0BOM MpollecC — OCHOBAa KOMOWHATUBHOW U3MEHUYHUBOCTH.
MyTtanuonHass u3MeH4uBOCTh. Kraccudukanuss MyTanuidi: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. Yacrota W npuuMHBl MyTanuid. MytareHHble  ¢GakTopbl. 3aKOH
TrOMOJIOTMYECKHX PANOB B HaclieACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BHesnepHas HaCIeACTBEHHOCTh U U3MEHUHUBOCTb.



I'enetnka 4yenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOJBI T'€HETHKHU
YeJI0BEKA: T'€HCAJOTMYSCKUi, OJM3HEIOBLIH, IMTOTCHETHYSCKUM, OHOXHMMUYECKUH,
MOJIEKYJIIpHO-TeHeTnYeCKUil. COBPEMEHHOE OIPEAEIICHHE MEHOTUNA: MOJHOIN€HOMHOE
CEKBCHHPOBAHME, TE€HOTUIIMPOBAHWE, B TOM uucie ¢ nomoulpto [IIIP-ananu3a.
HacnenctBennbie  3a0oJjieBaHMsl  4YeJiOBEKa: TE€HHble  Ooyie3HH, Oo0le3Hu ¢
HACJIEICTBEHHOM MPEeIpacloiIoKEeHHOCThI0, XPOMOCOMHbIE Oosie3HH. ComMaTHUeCKHe U
reHepaTuBHble MyTanuu. CTBOJNOBbIE KJeTKU. [IpuHIMIBI 310poBOro o0Opas3a *KHU3HHU,
JUArHOCTUKHM, MPOPWIAKTUKM W JIEUEHUS TeHeTHYeckux OosiesHel. Menuko-
FEHETUYECKOE  KOHCYJIbTUPOBAaHME.  3HAYEHHWE  MEAMIIMHCKOM  TE€HETUKH B
peIoTBPAIICHUH U JICYEHUU TeHETUYECKHUX 3a00JIeBaHUN YesloBeKa.

JleMmoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. Yersepukos, H. B.
Tumodeen-Pecosckuii, H. M. BaBuios.

Tabmuupbl 1 cxembl: « MOHOTMOPHUIIHOE CKPEIIMBAHUE M €ro LUTOTeHEeTHYeCKas
OCHOBa», «3aKOH PAaCIUEIJIEHUS] U €ro LUTOTEHETUYECKass OCHOBa», «3aKOH YUCTOTHI
ramer», «JuruOpunnoe ckpemuBanuey, «lluTomoruueckre OCHOBBI TUTHOPHIHOTO
CKpemuBanuss», «Menos», «B3anMonencTBUE aiUICNIbHBIX TE€HOB», «l'eHeTmueckue
KapTbl pPACTEHUM, XUBOTHBIX M 4YeloBeKay, «[eHeTmka mnona», «3aKOHOMEPHOCTH
HACJIEJOBaHUsI, CLEIUICHHOTO C MOJ0M», «KapruOTHIIbl Yel0OBEKa U JKUBOTHBIX», « Busl
U3MEHYUBOCTHY», «MoaudukanmonHas wu3MeHUUBOCThY», «HacnemoBanue pesyc-
bakropay, «['eHeTnka rpynn KpoBu», «MyTallmoOHHASI U3MEHUHUBOCTHY.

O6opynoBanue:  Mojaenu-anuiMkaiuu  «MOHOTMOpHUIIHOE  CKpELIMBaHUEY,
«HenonHnoe  momMunupoBaHue»,  «JlurubpuaHoe  ckpemmBanue»,  «llepekpéct
XpOMOCOM», MHUKPOCKON W MHKporpemnapaT «Jpozoduna» (Hopma, mytauuu (Hopmbl
KPBUIBEB U OKPACKH Tena), repdapuii «I'opox moceBHOM.

JlabopaTtopHble M NpaKkTHYecKHe PadoThI:

Jlabopatopnas pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPHAHOTO U
JUTHOPUIHOTO CKPEIIUBaHUS y IPO30(HIIbl HA TOTOBBIX MUKPOIPENapaTaxy.

Jlabopatopuass pabora Ne 6. «/3ydenwe MomudUKAITMOHHOW W3MEHUYHMBOCTH,
MMOCTPOCHUE BAPUALIMOHHOIO PSAJIa U BAPUALIMOHHOW KPUBOW.

JIaboparopnass pabora Ne 7. «Ananu3 MmyTtauuid y Jpo3o¢puiabl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckas padota Ne 2. «CocraBiieHue U aHAIU3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Ceniekuusi opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKIECHUE CEIEKINH U JOMECTUKALU. Y YEHUE
H. W. BaBunoBa o 1ieHTpax NMPOUCXOXKIEHUS U MHOT000pa3usi KyJbTYPHBIX PACTEHHUI.
L{eHTpbI MPOUCXOKACHUS TOMAIIHUX )KUBOTHBIX. COPT, MOpOJA, IITAMM.

CoBpeMeHHbIE METOJbl CeNeKIUMU. MaccoBblii M HMHAMBUAYaIbHBIM OTOOpHI B
CeJIeKUMU pacTeHHd © KUBOTHBIX. OlleHKa »KcTrepbepa. biIM3KOpoaCTBEHHOE
CKpelrBanue — uHOpuauHr. Yncras nunus. CkpeluBanue YUCThIX JTUHUU. ['eTeposuc,



uin tubpuaHas cuina. HepomcTBeHHoe ckpemmBaHue — aytOpuauHr. OTmanéHHas
rubpuausanus U e€ ycrnexu. VICKyCCTBEHHBIN MyTareHe3 W TMOJyYEeHHE OJIUTLIONIOB.
JlocTrKEeHUS CENEKIMU PACTEHUM, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buortexHomoruss Kak oOTpacib MPOU3BOACTBA. |'€HHAs WHXKEHEpUs. OTalbl
co3nanusi pekomouHanTHou JIHK u Tpancrennbix opranusmoB. KieTounas uHxeHepusi.
Kierounbsie KynbTypel. MUKpPOKIIOHAIBHOE pa3sMHOXKEHUE pacTeHuil. KiioHupoBaHue
BBICOKOTIPOJAYKTUBHBIX  CEJIbCKOXO3MAMCTBEHHBIX OPraHU3MOB. OKOJOTUYECKUE U
studeckue nmpodiembl. [MO — reHeTHYeCKU MOIU(PUIIMIPOBAHHBIE OPTraHU3MBbI.

JlemoHcTpanuu:

[Toptpetsl: H. 1. BaBuiios, 1. B. Muuypun, I'. /1. Kapneuenko, M. ®@. 1BaHOB.

Tabmuubr u  cxembl: kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTO00pa3ms
KYJbTYpPHBIX pacTeHuit», «llopoabl OOMamIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OtnanéHnas rubpuamsanus», «Pabotel akagemuka M. @®. HBanosay,
«lomunnounusa», «OObeKkTbl  OumoTexHosnorum», «Kierounsle  KynpTypbl U
KJIOHUpOBaHue», « KOHCTpyHpOBaHHE U IEPEHOC TE€HOB, XPOMOCOM.

O6opynoBanne: MYJISKH TUIOJOB U KOPHEIUIOJAOB MUKUX (OPM M KYyJIbTYPHBIX
COpPTOB pacTenwuii, repbapuii «CeabCKOX035HCTBEHHBIE PACTCHHSI.

JlabopaTopHble U NpaKTHYECKHE PadOThI:

Okckypeust « OCHOBHBIE METOJIbI U JOCTHXKEHUS CEJEKIIMN PACTEHUN U AKUBOTHBIX
(Ha CENIeKITMOHHYIO CTAHIIUIO, TIEMEHHYIO (hepMy, COPTOHMCHIBITATEIBHBIN YYaCTOK, B
TETJTUYHOE XO035HUCTBO, JIJAOOPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIMOHHAA OHOJIOTHA.

IIpeanochbuIKM BO3HUKHOBEHHUS 3BOJIIOLIMOHHON TEOPUH. DBOIIOLUOHHAS TEOPHs U
e€ Mecto B Oumosoruu. BnusHue 3BOMIOLMOHHONW TEOPHUH Ha pa3BUTHE OHOJOTUU H
APYrUX HayK.

CeuzerenbctBa  3BoJOIMHU.  [laneoHTonormyeckue:  MOCIEN0BATENBHOCTh
NOSBJICHUS BUJOB B NAJICOHTOJOTMYECKOW JIETONMCH, NEPEXOAHble  (HOPMBI.
buoreorpaguyeckue: cxoacTBo U paznuune (hayH U (paop MaTEPUKOB U OCTPOBOB.

OMOpHONIOTHYECKHE: CXOJACTBAa M pa3iuyusi 3IMOPHOHOB Pa3HbIX BHUJIIOB
MO3BOHOYHBIX.  CpaBHUTEIBHO-aHATOMUYECKUE:  TOMOJIOTMYHBIE,  AHAJOTUYHbIE,
pYIUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKUE: CXOACTBO
MEXAHU3MOB HACJEACTBEHHOCTM M OCHOBHBIX METAa0OJMYECKUX IyTeH Yy Beex
OpraHU3MOB.

OpomonnonHasa Teopust Y. lapsuna. IIpennocsuiki BOSHUKHOBEHUS TapBUHA3MA.
JIBIOKyIIME CHIJIbI 3BONIONMHM BUAOB Mo JlapBuHY (M30BITOYHOE Pa3MHOKEHUE IpHU
OTPAaHUYEHHOCTU  pECypcoB,  HeolpenenéHHas  W3MEHUYUMBOCTb, Oopbba  3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.



MukposBomtonus. [Tonynsuusa kak equHUIA BUIA U 3BOJIIOLIUH.

JBmwxkymue cuibl ((akTopbl) 3BOJIOLMH BUIOB B mpuponae. MyTanmoHHbBIN
MpoLEecC U KOMOMHATHBHAsT MU3MEHUYUBOCTh. [lonmynsinoHHbIE BOJHBI U Apei( TEeHOB.
N3ossus 1 Murpanus.

EcrectBennbiii  oTOOp — HampaBisoomui  ¢dakTtop  dBodONUU.  DopMmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OPraHM3MOB Kak pe3yabTar dBomtonuu. [Ipumepsr
IpUCIOCOOJIEHUH y opraHu3MoB. ApoMoph03bl U UAMOATANITAIIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buna. OcHoBHbIE (POPMBI BUI000pa30BaHUS:
reorpauyeckoe, 3K0JIOTHYECKOE.

MaxkposBomoriusi.  PopMbel  3BoMOLMM:  (UIETHYECKas,  JAUBEpPreHTHas,
KOHBEpTeHTHas, mapauienbHas. HeoOpaTuMocTh 3BOIOLUN.

[IpoucxoxaeHne OT HECNEUHAIN3UPOBAHHBIX IpeAakoB. IIporpeccupyromas
crienuan3anvs. AranTuBHAS paanalusl.

JlemoHcTpanuu:

[Toprpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkenb, @. Mromnep, A. H. Ceepiios.

Tabmuupbl 1 cxembl: «Pa3BUTHE OpPraHUYECKOro MHUpa Ha 3emiey, «3apojabllIn
MO3BOHOYHBIX JKMBOTHBIX», «ApXeonTepukcy», «PopMbl OOPHOBI 32 CYIIECTBOBAHUE,
«EctectBennsiii ot60p», «MHOTOOOpa3ne COpPTOB pacTeHmil», «MHOrooOpasue mopoy
KUBOTHBIX», «llomymauun», «MyTallMoOHHAasE W3MEHYHBOCTH», «ApPOMOpPGO3bD»,
«Mnunoanantanumy, «O0mas nereHepanus», «/JBwxymie cuiibl 3Botonun», «Kapra-
cxema Mapupyta mnyrtemectBus Y. JlapBuna», «bopsba 3a CylllecTBOBaHHEM,
«IIpucnocoOIeHHOCTD OpraHu3MOB», «l'eorpaduueckoe  BHUJI000pa30BaHUE,
«IKOJIOTUYECKOE BHUI000PA30BAHHE).

ObopynoBaHue: KOIEKIHS HACEKOMBIX C PA3IMYHBIMH TUIAMH OKpacKu, Habop
IUIOJIOB U CeMsH, KosuieKiusi «[IpuMepsl 3alUTHBIX MPUCIOCOONIEHUN Y KUBOTHBIXY,
mozenb «OCHOBHbIE HAMpaBICHUS HBOJIOIUNY», OO0BEMHas wmonens «CrtpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX.

buoreorpaduueckas kapra Mupa, KoJeKus «@opMbl COXpaHHOCTH HCKOMAEMBbIX
KUBOTHBIX W pACTEHMI», Moxenp ammukanus «llepekpéct xpomocom», BiIaKHbIE
npenapatel  «Pa3Butue Hacekomoro», «Pa3zBuTme nArymikm», MHKpPOIpEnapar
«JIpo3zoduna» (Hopma, myTaruu (OpMbI KPBIIILEB U OKPACKHU TEJa).

JlabopaTtopHble M NpakTHYecKHe PadoThI:

Jlabopatopuass pabora Ne 1. «CpaBHeHHe BHIIOB TI0O MOP(OIOTHUESCKOMY
KPUTEPHUIOY.

JlabopatopHas pabora Ne 2. «Omnucanue TpUCHOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHE M Pa3BUTHE KU3HHM Ha 3emure.



JloHaydHBIE TIPEACTABICHUA O 3apOXXIACHMHM KU3HM. HaydHbple rumoressl
BO3HMKHOBEHUS XKU3HU Ha 3emiie: abMOoreHe3 U MaHcrnepMusi. XUMUUecKasi 3BOJIOIUS.
AOGuOTeHHBIN CUHTE3 OPraHUYECKUX BEILIECTB u3 HEOPTraHUYECKHUX.
DKCIEpUMEHTAIBHOE TOATBEPKACHUE XUMHUYECKOW H3Bomtounu. HauvanbHble 3Tamsbl
ouosiormdyeckoir sBoonuu. [unoresa PHK-mupa. ®dopmupoBanue meMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE IIPOTOKJIETKH. IlepBple KIETKM W HUX DBOJIOLHSL.
@opMUPOBAaHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

Pazutne xu3Hu Ha 3emie mo spaMm W nepuonam. Karapxen. Apxeickas u
npoTtepo3oiickas dpsl. [laneo3oiickas spa u e€ nepuoapl: KeMOPUNCKHUM, OPIOBUKCKUM,
CIIYPUMCKHUN, JEBOHCKHUI, KAMEHHOYTOJIbHBIN, TIEPMCKHUN.

Me3so30¥cKas 3pa ¥ €€ NeEPUOAbl: TPHACOBBIN, OPCKUH, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€OreHOBBIN, HEOT€HOBbINM, AHTPOIOTE€HOBBIN.

XapakTepucTuKa KJIMMaTa W TEeOJIOTHYECKHX MpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIMU PACTUTENBHOTO U KUBOTHOTO MUpPa. ApoMOpdo3bl Y pacTEHUHN U KUBOTHBIX.
IlosiBnenue, pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHUpa Kak OTPaKE€HHE HBOMOLUU. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIBI OPraHU3MOB.

OBOJIIOLMSA YENOBEKA. AHTPONOJIOTUSl KaK Hayka. Pa3BuTue mnpeAcTaBiICHUN O
IPOUCXOKICHUH 4YesloBeKa. MeTobl u3yueHusl aHTpornorene3a. CxoJcTBa U pa3inyuus
YeJIOBEKA U )KUBOTHBIX. CUCTEMAaTUUYECKOE MOJI0KEHHE YETOBEKA.

JBmxkymue cuibl (pakTopsl) aHTpornorenesa. HaciencrBeHHas M3MEHYMBOCTD U
€CTECTBEHHbIN 0TOOp. OOuIeCTBEHHBIN 00pa3 *U3HMU, W3TOTOBJICHHE OPYIUW Tpy[a,
MBIIICHUE, PEYb.

OCHOBHBIE CTaguM WU BETBU HBOJIOLMHM YEJIOBEKA: ABCTPAIONUTEKH, YeloBek
yMensli, YenoBek npsamMoxonsdmui, YenoBek HeaHIepTanbCKui, UenoBek pa3yMHBIN.
Haxoaku mckomaembIX OCTaTKOB, BpeMs CYIIECTBOBAaHMS, 00JacTh pacHpOCTpaHEHUs,
00BEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME PaChl: €BpOMeoUIHAsl (€Bpa3UiiCcKas),
HErpo-aBCTpaIONHas (3KBATOpPHAJIbHAS), MOHIOJOMIHAS (a3MaTCKO-aMEPHUKAHCKAs).
YepTsl MpUCHIOCOOICHHOCTH NPEACTaBUTENICH YEIOBEYECKMX pac K YCIOBHUSIM
cylecTBOBaHMs. ENMHCTBO yenoBeyeckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. K. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmuibel U cxembl: «Bo3nukHoBeHune CoJHEYHOM CHCTEMBI», «Pa3BuTHe
OpraHndeckoro  mmpa»,  «PacturenbHas  knerka»,  «OKMBOTHas  KIIETKay,
«IIpokapuoTnueckass kierka», «CoBpeMEHHass CHCTEMA OPraHUYECKOrO0 MHUpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA U YEIOBEKOOOPA3HBIX 00€3bIH,
«OCHOBHBIE M€CTa MAJEOHTOJIOTMYECKUX HAXOAOK MPEAKOB COBPEMEHHOIO YEIIOBEKA,
«/lpeBnenmue moaw», «/lpeBHue momn», «llepBele COBpEMEHHBIE JIIOW»,
«YenoBeyeckue pacs».



ObopynoBanue: myssiku «[IpoucxoxaeHue yeaoBeka» (OIOCThI aBCTPATIOMUTEKA,
MUTEKAaHTPOIa, HEeaHAEepPTalblia, KPOMAHBOHIIA), CIACHKU WM M300paKEHUsT KaMEHHBIX
OpyIuid  TEepBOOBITHOrO  4YeloBeKa  (KaMHHU-YOIIEpbl,  pyOmia,  ckpebia),
reoxpoHojioruyeckass Tabmuua, Koyekuus «@DopMbl COXPAHHOCTU HCKONAEMBbIX
KUBOTHBIX U PACTEHUI.

JlabopaTopHble M NpakTHYecKHe padoThbI:

[Ipaktueckass padora Ne 1. «M3ydyeHuwe HCKOMAaEeMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIMSIX».

OKcKypeusi «OBOJIOLUS OpPraHM4eckoro mupa Ha 3emie» (B €CTECTBEHHO-
HaYYHBIN WJIM KpaeBEeIUECKUN My3eil).

Tema 3. Opranu3Mbl 1 OKPYKAK0IIas cpeaa.

DKoJIoTHsl KaK Hayka. 3aJadyd U pa3fesbl 3KOJOTUU. MeTOoAbl SKOJIOTMYECKUX
UCCIIEJOBAaHUN. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0o0OuTaHMsI OpPraHU3MOB: BOJIHAas, HA3€MHO-BO3]YyILHAs, IOYBEHHa,
BHYTpUOpPTaHU3MEHHasI.

Okonoruueckue  (axktopel.  Knaccudukamuss — 3Konorudeckux — (paKToOpoB:
abnoTnyeckre, OMOTUYECKHE U aHTPOINOTreHHbIe. JleiicTBHe HKONIOrHuecKux (PaKTopoB
Ha OpPTraHU3MBbl.

Abunotudeckue (aKTOpbl: CBET, TEMIEpParypa, BIAXKHOCTb. POTONEPHOAU3M.
[IpucnocoOneHust OpraHu3MoB K JEHCTBUIO aOMOTHYECKUX (PakTopoB. buonornyeckue
PUTMBI.

buotnueckue daxktoppl. Bujapl OMOTHYECKUX B3aMMOJCUCTBUM: KOHKYPEHITHUS,
XMIIHUYECTBO, CcUMOMO3 U ero ¢opmel. IlapasutusMm, koomepauus, MyTyalusM,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJEOHUUYECTBO). AMEHCANIU3M, HEUTpaInu3M.
3HaueHue OHMOTHMYECKHX B3aMMOACHCTBHM [JIsl CYIIECTBOBAHUS OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJOrM4eCKHE XapaKTEPUCTUKU NOMyIsauuyd. OCHOBHbBIE TOKA3aTENN MOMYJISILIUU:
YHUCJIEHHOCTb, IUIOTHOCTh, POKIaEMOCTb, CMEPTHOCTh, NPUPOCT, MUrpanus. JuHamMuka
YHCIIEHHOCTH TOMYJISILIUY U €€ PeryJsiusl.

JleMoHcTpanuu:

[Toptpetsr: A. I'ym6onpar, K. @. Pynse, O. ['exkens.

Tabmuupsr um cxembl: kapra «[Ipupoassie 30Hbl 3emin», «Cpenpl oOWTaHUS
opranusmoB», «®ortonepuoguzm», «llonmymsauum»,  «3aKOHOMEPHOCTH  POCTa
YHCIEHHOCTU NOMyJSINK UHDY30pun-Typenbkm», «[lumessie nenu.

JlabopaTtopHble M NpakTHYecKHe PadoThI:

JlaGopatopuas pabdora Ne 3. «Mopdomoruueckue 0COOEHHOCTH PACTEHUN U3
pa3HbIX MECT OOUTAHUSY.

Jlaboparopnas pabora Ne 4. «BnusHue cBeTta Ha poCT M pa3BUTHE YEPEHKOB
KoJIeycay.



[Ipaktiueckass pabora Ne 2. «[lomcy€T MIOTHOCTH MOMYJSIUI pa3HBIX BHUIIOB

pacTeHu».
Tema 4. Coo011€CcTBA M DKOJOTNYECKHE CUCTEMBI.
CoobmiectBO  opraHu3mMoB — OuorieHo3. CTpyKTypel OHOIIEHO3a: BHJIOBas,

IpOCTpaHCTBEHHasA, Tpoduueckas (numienas). Bugabsi-nomunanTsl. CBsizu B OUOIIEHO3E.

DKoyoruueckre CucTeMbl  (dKocucTembl). [lonsitue 00 dKOocucTeMe WU
ouoreonieHo3e.  DYyHKIMOHAJIbHBIE  KOMIOHEHTHl ~ AKOCHCTEMBI:  IMPOJYLIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BelIecTB M IMOTOK SHEPTrUU B HKOCUCTEME.
Tpoduueckue (mumieBbie) ypoBHU 3KocHcTeMbl. [lumieBbie nenu u cetu. OCHOBHbIE
MOKa3aTeld dSKOCHUCTEMbl: Ouomacca, MNPOAYKIHUSA. DKOJOTMYECKHE MUPAMUJBbIL:
OPOAYKIMHM, YHUCIEHHOCTH, Ouomacchl. CBOMCTBAa 3KOCHUCTEM: YCTONYHMBOCTD,
camoperysnus, pazsutue. CyKIeccus.

[IpupoHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMa XBOWMHOTO WIIU
IMPOKOJIUCTBEHHOTO Jieca.

AHTpPONIOTE€HHBIE DKOCUCTEMBI. ATPO3KOCUCTEMBL. YpboskocucTeMsl.
buonoruueckoe u X035HCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpazue kak ¢akTop ycTOoWuMBOCTH 3KocucTeM. (CoxpaHeHue
OMOJIOTUYECKOTO pa3HO00pa3us Ha 3emIie.

VYuenue B. W. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemectBo u ero ¢Gynkmuu. OcobeHHOCTH OMOChepsl Kak
rJI00aTbHON YKOCUCTEMBI. /[[nHaMuueckoe paBHOBECHE U oOpaTHas CBs3b B Orocdepe.

KpyroBopotbl BemecTB U OHOr€OXMMHUYECKHE LMKIbl 3JEMEHTOB (yriepona,
a3ota). 30HAIbHOCTH Orocheprl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Onochepe 3emu. AHTPOIOT€HHBIE HM3MEHEHUsS B Ouocdepe.
['moGasbHBIE HKOJOTHIECKUE TTPOOITIEMBI.

CocyuiecTBoBaHM€E MPUPOBI U yenoBeuecTBa. CoxpaneHue 6MopazHo00pa3us Kak
OCHOBa yCTOMYUBOCTH Omocdepsl. OCHOBA PAIlMOHAIBLHOTO YIPaBICHUS! MPUPOIHBIMU
pecypcaMu U UX UCTOJIb30BaHUE. JJoCTHKeHUs] OMOJIOTUY U OXpaHa MPUPOIbI.

JleMmoHcTpanuu:

IToptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumsr u cxembl: «llumeBbie nenu», «bHOIEHO3: COCTaB M CTPYKTypay,
«IIpuponnbie coobmectBay, «llenn mnutanusy, «IKOJIOrMYECKas MNUPaAMUIA,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOJIMUCTBEHHOTO Jecay, «IKOocucTteMa
XBOWHOTO Jieca», «bruoneno3 Bogoéma», «ArpoueHos», «lIprumepHble aHTPONOreHHbIE
BO3JCUCTBHSL HAa IMpUpPOAY», «BaxHeWlne WCTOYHMKM 3arps3HEHUS BO3JdyXa H
IrpyHTOBBIX BoA», «llouBa — BakHeWas cocTapistomas Ouocepb», «DakTopbl
nerpaganuu nousy, «llapaukoBeiil a3 exT», «DakTopbl paAMOAKTUBHOTO 3arpsi3HEHUS
ouocdepri», «O0mmas cTpykrypa ouochepni», «PacnpocTpaneHue KU3HU B ornocdepey,
«O30HO0BBIN 3kpaH Ouocdeprr», «KpyroBopor yriepona B Ouochepe», «KpyroBopot
a30Ta B IPUPOCH.



ObopynoBanue: Mojenb-anuMKaus «TunudyHble OHOLEHO3bl», Tepbapuit
«PactutenpHble cooOmIecTBay, Koyuteknuu «buomneHos3y, «Bpemutenn BakHEHIIHMX
CENCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuul M KOJUICKIIMH PACTCHUA U YKUBOTHBIX,
OpPUHAJIEKAIIME K Pa3sHbIM 3KOJIOTMYECKMM rpynmnaM OJHOro Buaa, KpacHas kHura
Poccuiickoit denepanuu, n300pakeHUs] OXpaHSIEMbIX BHJIOB PACTEHUNW M YKUBOTHBIX.



[VNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TTPOI'PAMMBLI 110 BHUOJIOI'MA
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBIMBarOTCs TpeOOBaHUS K pe3ysibTaTaM OCBOCHUSI
OoOyJaronmMMucss  mporpaMM  CcpeaHero  obmiero  oOpa3oBaHUs:  JIMYHOCTHBIM,
METanpeIMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IJIMYHOCTHBIX PE3yIbTATOB OCBOCHHUS mpeaMera «buonorus»
BBIJICJIEHBI  CJENYIOIIME COCTaBISIIOIIME: OCO3HAHHME OOYYalOIIMMHCS POCCUMCKOM
rPaXJAHCKOM HMJAEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH WU
CaMOOTIPE/ICIICHUIO, HAIMYUE MOTHUBAIIMM K OOYYECHHIO OWMOJIOTHH, IIeJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKIEHUU JIMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAJAULIMKA pa3BUTHUSI OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTh U CLIOCOOHOCTh
oOy4Jaronmxcsi pyKOBOJCTBOBAaTbCA B CBOEH ACSATENBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMH, TPUCYIIAMH CHUCTEME OHOJIOTHYECKOTO0 O0Opa3oBaHUs, HAIAYNE
HKOJIOTUYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh 1MW U CTPOUTH KU3HCHHBIC
IJIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOEHHUs TIpeaMera «buosiorus» IocTUrarTcs B
€AMHCTBE y4eOHOM ¥ BOCITUTATEIHHON JIEATETLHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMHU
POCCHMCKUMH  COLUHUOKYJIBTYPHBIMHA, HWCTOPUYECKUMHU H© JyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMU, TPUHATBIMA B OONIECTBE TMpaBWJIaMd ¥ HOPMaMH TOBEICHUS U
CIIOCOOCTBYIOT MPOIIECCAM CAMOIIO3HAHMSI, CAMOBOCIIUTAHUS U CAMOPA3BUTHUS, PA3BUTHS
BHYTPEHHEW MO3ULMU JIMYHOCTH, NATPUOTU3MA, YBAKEHUS K 3aKOHY U IPABOIMOPSIKY,
YEeJIOBEKYy TpyJla U CTapiieMy TIOKOJICHWIO, B3aWMHOTO YBaXEHHUS, OEpPEKHOTO
OTHOLIECHHS] K KYJbTYPHOMY HACJIEAUIO U TPAIUIMUSAM MHOTOHALMOHAIBHOTIO HApOJa
Poccuiickon denepanuu, npupoae U OKPYk arollen cpee.

JlnyHOCTHBIE pe3yNbTaThl OCBOEHUSA Y4eOHOro mnpeamera «bHOJOTHS» TOMKHBI
OTpaxaTh  TOTOBHOCTh W  CIHOCOOHOCTh  OOydYarolmuxcsi  PYKOBOJICTBOBATHCS
chOpMHUpPOBAaHHOW  BHYTPEHHEW TO3UIMEH  JUYHOCTH, CHCTEMOM  I[EHHOCTHBIX
OpHEHTAIINN, TTO3UTUBHBIX BHYTPEHHUX YOCKICHHIA, COOTBETCTBYIOIIHNX TPATUIIMOHHBIM
[IEHHOCTSIM POCCUHCKOrO OOIIECTBA, pACIIMPEHUE >KU3HEHHOTO ONbITa U OIbITa
NEATEIBHOCTH B TIPOLIECCE pPEAJM3alMM OCHOBHBIX HAINPABICHUN BOCIHUTATENBHOM
NEATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKONW TO3UIMU OOYYArOMIeTOCs Kak aKTUBHOTO H
OTBETCTBEHHOTO 4JIEHa POCCUICKOTO OOLIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIMOHHBIX NpPaB M O0S3aHHOCTEW, yBa)KEHUE 3aKOHA U
MPaBONOPSAKA;



TOTOBHOCTh K COBMECTHOW TBOPUYECKOW MAESITEIBHOCTH TPU CO3JaHUU YICOHBIX
MIPOCKTOB, PEIICHUH y4YEeOHBIX W TMO3HABATEIBHBIX 3a7a4, BBITIOJTHEHUN OMOIOTHYCCKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENENSITh COOCTBEHHYIO MO3UILMIO 1O OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHUE YUYWTHIBATh B CBOUX JICUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOACH C pa3HBIMU YOEKIEHUSMH, KYJIbTYPHBIMH IIEHHOCTSIMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IMPOIIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
NO3HABATEIbHBIX U HCCIIEIOBATENICKUX 3a]1ad, YBAXKUTEIBHOTO OTHOLICHUS K MHEHHIO
OTIMOHEHTOB TIPU O0CYKICHUH CIIOPHBIX BOTIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUUCKOM TPaKJAHCKOW HWIAECHTUYHOCTH, NATPUOTU3MA,
YBaKEHUSI K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH mepesa PomuHoii, ropmoctu 3a
CBOM Kpai, CBOO PoauHy, CBOM S3BIK W KYJbTYpYy, MNOpPOLUIOE U HACTOSIIEE
MHOT'OHAllMOHaJIbHOI0 Hapoaa Poccun;

LHEHHOCTHOE OTHOLICHUE K NPUPOJHOMY HACIEAMI0 M MaMSATHUKAM IPUPOJBI,
NOCTHXEHUAM Poccuu B HayKe, HICKYCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHWBATh BKJIAJI POCCHHCKUX YUEHBIX B CTAHOBJICHHE W PA3BUTHE
OWOJIOTHUH, TIOHUMAHUS 3HA4YEHUs OWMOJIOTHH B MO3HAHWM 3aKOHOB MPUPOJBI, B JKU3HU
YeJI0BEeKa M COBPEMEHHOI0 00111eCTBa;

uaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyKeHHIO U 3amure OTtedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTh ~ OLICHMBATh CHUTYyallMl0 U TPUHHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJA B TIOCTPOSHUE YCTOWYMBOTO OYyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSAM, CO3IaHUI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO MPHUHATHUS LIEHHOCTEH CEMEHWHON >KU3HH B COOTBETCTBUM C TPATULMSIMU
HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHpPYy, BKIIOUas OJCTETHKY ObITa, HAyYHOTO |
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIECHU;

NOHUMAHHE SMOLIMOHAIBHOTO BO3/IEMCTBHUS JKMBOM IPUPOJBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXKEHHIO B PAa3HbIX BHJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAY€CTBAa TBOPUECKOI JINUHOCTH;



S) ¢usnyeckoro BoOCHUTAHMSA, (POPMHUPOBAHUA KYJBTYPbI 310POBbS U
IMOLMOHAJBHOIO 0J1arOMOTyYHUs:

NOHMMAaHHWE W peaiu3alus 370pOBOro M 0Oe3omacHoro obpasa KH3HU (310pOBOE
NUTaHUE, COOJIIOICHHE THUTHMEHUYECKHX MPaBWJI M HOPM, COAJIaHCUPOBAHHBIN PEXHUM
3aHATUN M OTIbIXa, PEryJsipHasi pu3nuecKas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (U3UYECKOMY U TMCUXUUYECKOMY
310POBBIO;

NOHUMaHUE I[EHHOCTH MPaBWJI MHIUBUYAIBHOTO M KOJIJIEKTUBHOTO O€30MacCHOI0
NOBEJICHUS B CUTyallUsIX, YTPOKAIOIINX 30POBBIO U )KU3HH JIFOAEH;

OCO3HaHWE TMOCJIECACTBUIA M HENPUATUS BPEAHBIX MNpuBbIYEK (YNoTpedseHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTEPCTBa, TPYA0IIO0UE;

TOTOBHOCTb K AKTUBHOW [E€ATEIIBHOCTH TEXHOJOTMYECKOM U  COLMAJIbHOMN
HAIPABIEHHOCTH, CIOCOOHOCTh HMHUIMUPOBATH, IUIAHUPOBATH U CAMOCTOSATEIHHO
BBIIIOJIHATH TAKYIO I€SITEIbHOCTB;

UHTEpEC K pas3auuHbiM cdepam npodhecCHOHATBHON AEATeTbHOCTH, YMEHHE
COBEpILIaTh OCO3HAHHBINA BBIOOp Oynyliei mpodeccuu U pearn30BbIBATH COOCTBEHHBIE
KU3HEHHBIE TUUIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpPa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUH
BCEH JKU3HU;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

AKOJIOTUYECKH 11eJIecO00pa3HOe OTHOIIEHHE K MPUPOJE KaK MCTOUYHMKY >KM3HU Ha
3emiie, OCHOBE €€ CyIlIeCTBOBAHUS;

MOBBILICHUE  YPOBHS  IKOJIOTMUYECKOM  KyJIbTypbl:  NPUOOpETEHHE  OMbITa
IJJAHWPOBAHMS ITOCTYIIKOB M OLEHKH MX BO3MOXHBIX MOCJIEICTBUHN U1l OKPY KarOIIeu
Cpensl;

OCO3HaHME ria00aJbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTell UX pelIeHHUS;

CIOCOOHOCTh MCHOJB30BaTh MPHOOpPETAaeMble MPU M3YYCHUU OMOJIOTUW 3HAHUSA U
YMEHHUsI MPU pPEIIeHUH TPOOJieM, CBSI3aHHBIX C PaIlMOHAJIBHBIM MPUPOIONOIH30BAHHEM
(cobmroneHne mMpaBWJ TOBENEHUS B TPHUPOJE, HAMNpPaBICHHBIX HAa COXpaHEHHE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHJIOB, SKOCUCTEM, Orochepsl);

AKTUBHOE HEIPHUATHUE JEHUCTBUM, MNPUHOCIIIUX BPEH OKPYNKAWIIEH ITPUPOIHON
cpene, yYMEHHE TMPOTHO3UPOBATH HEONArONpHUSATHBIE SKOJOTHYECKHE IOCIEICTBUS
MPEAIPUHUMAEMBIX TEUCTBUN U NTPEAOTBPALIATh UX;

HaJM4YUe Pa3BUTOr0 HKOJOTHUYECKOTO MBIIUICHUS, SKOJIOTHUECKON KyIbTYpbl, OIIBITA
NEATEIBHOCTH JKOJIOTMYECKOW HAINpPaBICHHOCTH, YMEHHUS PYKOBOICTBOBATbCS HMH B
NIO3HABATEJIbHOM, KOMMYHUKATUBHOW U COI[MAJIbLHOM MPAKTUKE, TOTOBHOCTU K YYaCTHIO B
MPAKTUYECKON EITENBHOCTH YKOJIOTHYECKON HAIPABIEHHOCTH;



8) neHHOCTH HAYYHOI'0 TO3HAHUA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH U OOIIECTBEHHON MpPaKTUKH, OCHOBAHHOTO HAa JMAaJOre KyJbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDPE;

COBEpIIICHCTBOBAHNE SI3BIKOBOM W UYHMTATENbCKOW KYIbTYphl KaK CpeICTBa
B3aMMOJICHCTBHS MEXY JIOABMH U MO3HAHUS MUPA;

NOHMMAaHWE CHeHUpUKA OHOJOTMM Kak HayKd, OCO3HaHHs €€ pOoJau B
(GOpPMUPOBAaHMH  PAIMOHATBHOTO HAYYHOTO  MBIIUICHUS, CO3JaHUU  IEJIOCTHOTO
NPECTABICHUS 00 OKPYXKAIOIIeM MHUPE KakK O €IMHCTBE IPUPO/IbI, YEIIOBEKa U OOIIECTBA,
B TIO3HAHWW TPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIEHWH TMpoOJIeM COXPaHCHHUS
MPUPOTHOTO PAaBHOBECHS;

yOeXKIAEHHOCT, B 3HAYMMOCTH OWOJOTHHM i COBPEMEHHOM IMBUJIM3AIUU:
oOecrieueHruss HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTHIA, CIMOCOOHBIX PEIIaTh PECYpCHBIE MPOOJIEMBbI Pa3BUTHS YEIIOBEYECTBA,
MOMCKa IyTeH BBIXOJAa W3 TJIOOATBHBIX H3KOJIOTHUYECKHX MpOOJIeM M O0ecreYeHUs
nepexojia K yCTOWYMBOMY Pa3BUTHIO, PALMOHAILHOMY HCIOJIB30BAHUIO MPUPOIAHBIX
pecypcoB U (POPMUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYCHHH OMOJOTUYECKUX 3HAHUN B IESIX MOBBIIICHHUS
o0IIel KyJIbTypbl, E€CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTAaBHOH dYacTu
(GYHKIIMOHABHOW TPAaMOTHOCTH  OOydYarommxcsi, (GopmMupyemMod TpU HU3YYEHUU
OMOJIOTHH;

NOHUMAaHWE CYIIHOCTH METOJOB IIO3HAHUS, WCIOJIb3YEeMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCITIOJIb30BaTh IMOJydaeMble 3HAHWsS ISl aHadn3a M OOBSICHCHUS
SIBIICHUN OKPY)KAIOIIEr0 MUpa W TMPOUCXOIAMMX B HEM H3MEHEHWH, YMEHHE enaTh
00OCHOBaHHbIE 3aKJIIOYEHUS] HA OCHOBE HAyYHBIX (PAKTOB U HMEIOLIUXCA JaHHBIX C
LEJIbIO MOJTYYEHHSI IOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTBH CaMOCTOSITENILHO MCTIOIb30BaTh OMOJIOTHYECKIE 3HAHUS IS PEIICHUS
npo0JieM B peabHBIX )KU3HEHHBIX CUTYaIIUsAX;

OCO3HAaHWE WEHHOCTH HAy4YHOH JAESITeTbHOCTH, TOTOBHOCTH OCYILIECTBIATH
MPOEKTHYIO U UCCIEA0BATEIbCKYIO I€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPAa30BAHUIO, K
AKTUBHOMY TOJIyYE€HHUIO HOBBIX 3HAHWH MO OWOJIOTMH B COOTBETCTBUH C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MertanpeameTHble pe3yibTaThl OCBOEHHUS yueOHoro mpenmera «buomorus»
BKJIIOUAIOT:  3HAYUMBIE  JUIsI  (OPMHPOBAHUS  MHUPOBO33PEHUS  OOyUaIOIIUXCS
MEXAUCIUIUIMHAPHBIE  (MEXIpPEIMETHbIE) OOIIeHAYyYHbIE€ TOHATHUS, OTpaKkarolue
LIEJIOCTHOCTh HAYYHOM KapTHUHBI MHUpa U CHIEUU(PUKY METOAOB MO3HAHUS, UCIIOJIb3YEMbIX



B €CTECTBEHHBIX HayKax (BEILIECTBO, JHEPIrus, SIBJIEHHUE, MPOLECC, CUCTEMA, HAy4YHBII
dbakT, NOPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsA, HCCIECJOBAHHE,
HaOII0/IeHUE, U3MEPEHNE, SKCIIEPUMEHT U IPYTHX), YHUBEPCAIbHbIE yueOHbIe AEHCTBUS

(mo3HaBaTeNbHBIC, KOMMYHUKATHBHBIE, PETyJISITUBHBIE), o0ecreunBaroIIne
dbopmupoBaHre  (QYHKIMOHAIBHOW T'PAMOTHOCTM W  COLMAIBHOM  KOMITCTCHIIUU
oOy4Jarormxcs, CIIOCOOHOCTH 0o0yJaroImxcst WCIIOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MHUPOBO33PEHYECKME 3HAHUS W yHUBEpPCAIbHBIC Y4COHBIS
JIEUCTBUS B MIO3HABATEILHON U COLMAIIBHOM MPAKTHKE.

MeranpenMeTHble  pe3yJbTaTbl OCBOGHHMS MPOrpaMMBbl  CPEAHEro  OOIIero
00pa3oBaHUsI TOJKHBI OTPAXKATh:

OBJaeHne YHUBEPCAIbHBIMYI YUeOHBIMH NMO3HABATEIbHBIMHU AeHCTBUSIMM:

1) 6a30Bble JIOrHUYeCKHE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIUPOBATh M aKTyaJU3UPOBATh MPOOJIEMY, pacCMaTpPUBAThH
€€ BCECTOPOHHE;

WCIIOJB30BaTh MPHU OCBOEHUHU 3HAHWI MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAIIN3a,
CUHTE3a, CPAaBHEHMS, Kilaccu(ukaimu, 0000IIeHNS ), PACKPHIBATh CMBICIT OMOTOTHYECKUX
MOHATUN (BBIACISATh, HMX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH CBSI3H C JAPYTUMHU
MOHSTHSIMHU );

ONPENETATh LEJIH JEITEILHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUHU UX JOCTUKECHUS,
COOTHOCHUTBH PE3YyJIbTAThI IESITEIHLHOCTH C NOCTABIECHHBIMU LIEJISIMU;

MCIIOJIH30BaTh OMOJIOTHYECKUE TTOHATHS TSl OOBICHEHUS ()aKTOB W SIBJICHUI KUBOI
PUPOBI;

CTPOUTH JIOTUYECKHE pacCyXJAeHus (MHIYKTUBHBIC, JIEAyKTHBHBIC, 0 aHAJIOTHUH),
BBISBISATH 3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B PACCMATPUBAEMbBIX  SIBJICHUSAX,
(GhOopMyIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTh CXEMHO-MOJIETbHBIE CPEJCTBA JJIsI NPEACTABICHUS CYIIECTBEHHBIX
CBSI3eM M OTHOIICHUHN B M3yyaeMbIX OHMOJOTUYECKUX OOBEKTax, a TaK)Ke MPOTUBOPEUUI
Pa3HOTrO PO/Jia, BBHIABICHHBIX B PA3IMYHBIX HHPOPMAIITMOHHBIX HCTOYHUKAX;

paspabaThiBaTh IIJIaH peEHieHUs MpoOJeMbl ¢ Y4ETOM aHajdn3a HMMEIONUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JEATEIIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUHN AEATEIBbHOCTH;

KOOPJAWMHUPOBATh W BBHIMOJHATH pabOTy B YCJIOBUSX PEATbHOrO, BUPTYaJIbHOTO H
KOMOWHHUPOBAHHOTO B3aMMOICHCTBHS;

pPa3BUBATh KPEATUBHOE MBINICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJIETh HaBbIKAMH Yy4e€OHO-HCCIIEOBATEIbCKON W TPOEKTHOW JESTEIbHOCTH,

HaBBIKAMHU pa3peiieHus MpodsieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K CAMOCTOSATEIILHOMY



MOWCKY METOJOB pEIICHHUs MPAKTUYECKUX 3aJad, MPUMEHEHHUIO Pa3IUYHBIX METOOB
MO3HAHUS;

MCIIOJIb30BaTh PA3IUYHbIE BUJIbI ACSITEIHHOCTH MO MOJYYEHHIO HOBOTO 3HAHHUS, €TO
UHTEPIIPETALNHY, TPEOOPA30BAHUIO U PUMEHEHHUIO B YUEOHBIX CUTYallUsAX, B TOM YUCIIE
IPU CO3JaHUM YUYE€OHBIX U COLUAIBHBIX [TPOEKTOB;

dbopMupoBaTh HAy4YHBIH THI MBILIUICHUS, BIAJETh HAy4YHOH TEPMHHOJIOTHEH,
KITFOYEBBIMH MOHATUSIMHU H METO/IAMU;

CTaBUTb U (POPMYIMPOBATH COOCTBEHHBIE 33]1a4M B 00pa30BaTEIbHON AESITEIbHOCTH
1 J)KU3HEHHBIX CUTYalLUsX;

BBISIBJISITh IPUYMHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJIM3UpOBaTh 3a7ady, BbIIBUIATH
TUIOTE3Y €€ pelleHusl, HaXOAUTh apTyMEHTHI JIJIsl I0Ka3aTeIbCTBA CBOUX YTBEPKICHUI,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJI€ PELICHMs 3a/ayd pe3yJIbTaThbl, KPUTHUUECKU
OLIEHMBATbh UX IOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISATH L[E€JICHANPABICHHBIN MOUCK MEPEHOCA CPEJCTB U CIIOCOOOB ACHCTBUS
B PO ECCUOHABHYIO CPENY;

YMEThb I[E€PEHOCUTh 3HAaHUS B I[I03HABATEIbHYI0O U MPAKTUYECKYIO 00JacTH
AKU3HEAESTEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTeH;

BBIIBUTATh HOBBIE UJIEH, MIPeJIaraTb OpPUrHHANIbHbBIE TOJXO0/bI U PELICHUS, CTABUTh
poOJIEMBbl U 33J1a4M, JOIYCKAIOUIUE AJIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nundopmanueii:

OPUEHTHPOBATbCS B PA3IMYHBIX HCTOYHMKAX HHOpManuu (TEeKcTe ydyeOHOro
oCcoOMsl, HAyYHO-TIOMYJISIPHON JTUTepaType, OMOJOTUYECKUX CIOBApsIX U CIIPaBOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax AaHHbBIX, B UHTepHETE), aHaMN3UpoBaTh HHOOPMALIMIO PA3TUYHBIX
BUJOB M (OpM IIPEICTaBICHUs, KPUTUYECKHU OIIEHMBAThb €€ JIOCTOBEPHOCTb U
HENPOTUBOPEYUBOCTH;

bopMyIMpoBaTh 3aMpPOChl U MPUMEHSTh Pa3IMUHbIE METOJIbI P MOUCKE U 0TOOpE
Oouonornueckor nHMOpMAIU, HEOOXOIUMOM JIJTs BBITIOJTHEHHSI YIEOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HCMHOJb30BaHUS  MH(GOPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPLICHCTBOBATh KYyJIbTYPY AKTUBHOI'O MCIOJIb30BAHUS Pa3INYHbBIX
[IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANIbHYIO (HOPMY IPEICTaBICHUS OMOJIIOTUYECKOM
uH(popManuu (cxemsl, TpaduKu, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYUYHBIN S3BIK B Kau€CTBE CPEJCTBA MPHU paboTe ¢ OMOJOTMYECKON
UHpOpMaLMel: NMPUMEHATh XUMHYECKHE, (PU3NYECKUE W MAaTeMAaTUYECKUE 3HaKu U
CUMBOJIbI, (hOpMyJIbl, a0OpeBHUaTypy, HOMEHKIATYPY, UCII0JIb30BAaTh U NMPeoOpa30BbIBATH
3HaKOBO-CUMBOJIMYECKHE CPEACTBA HATJIATHOCTH;



BJIQJICTh HABBIKAMH PACIIO3HABAHUS W 3aIUTHl WHGOpMAIK, WHPOPMAIMOHHON
0€e3011acCHOCTH JTHYHOCTH.

OBJaeHne yHUBEPCAIbHBIMI KOMMYHMKATHBHBIMHY J1€/iCTBUSIMU:

1) oOmenne:

OCYILIECTBIISITh KOMMYHUKAIIMM BO Bcex cdepax >KU3HU, aKTUBHO y4acTBOBATh B
JUAJIOTe WK TUCKYCCHUH TI0 CYIIECTBY 00CYXIaeMoi TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI,
BBICKA3bIBaTh CYKJICHUSI OTHOCUTEIHHO BBIMIOJIHEHUS MpejiaraéMoi 3ajauu, YYUThIBATh
MHTEPECHI U COTJIACOBAHHOCTH MO3UIIMKM APYTHX YYACTHUKOB JUAJTIOTA U JUCKYCCHUH);

pacrio3HaBaTh HeBepOaIbHBIE CPEICTBA OOIICHUS, TOHUMATh 3HAYEHUE COLIMAIIBHBIX
3HAKOB, IMPEINOChUIOK BO3HUKHOBEHHMS KOH(MIUKTHBIX CHUTyallud, yMETb CMsST4arh
KOH(DJIUKTHI M BECTU TIEPETOBOPHI;

BIIAJICTh PA3JIMYHBIMU CIIOcoOOaMu OOMICHWS W B3aUMOJICUCTBUS, TIOHUMATH
HaAMEpPEHUS JIPYTHX JIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY U B
KOppEeKTHOU (popMe popMyIupoBaTh CBOU BO3PAKEHNS,;

Pa3BEPHYTO U JOTHYHO U3JIATaTh CBOIO TOUKY 3PEHUS C MCMOJIb30BAHUEM SI3bIKOBBIX
CPEICTB.

2) cOBMeCTHAas 1eATeJIbHOCTD:

MOHUMATh U UCTOJIb30BATh MPEUMYIIECTBA KOMaHIHOW M UHIWBUAYAJIbHOU paOOThI
IIpU PEIICHUU OMOJIOTHYECKOU MPOOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh ITPUMEHEHUS
IpyNMNoBLIX (OPM B3aUMOIEHCTBUS IPU PEILICHUN YUYEeOHOH 3a1auu;

BBIOMPATHh TEMATHUKY U METOJbI COBMECTHBIX JEHCTBUIN C yUETOM OOIIUX WHTEPECOB
1 BO3MOKHOCTEH KaXKJIOTO YjIeHa KOJJICKTHUBA;

MPUHUMATh 1€ COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH
JNEUCTBUS IO €€ NJOCTHIKEHHIO: COCTABIIATH IUIAH IEMCTBUAM, PACTIPEACIIATH POJIU C YYETOM
MHEHUN YIaCTHUKOB, 00CYK/IaTh PE3yIbTaThl COBMECTHOM padOTHI;

OIICHMBATh KauyeCTBO CBOETO BKJAJa M KaXJIOTO0 YYaCTHHKA KOMAaHIbI B OOIIMIA
pe3yJabTarT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb  HOBBIE  IPOEKTHI, OIEHUBaThb MAEHM C TO3ULIHMM  HOBHU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETHYECKOE MOBEACHHUE B PA3JIMYHBIX CHUTYAIUAX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUITMATHBHBIM.

OBJ1ajieHNe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU A€iCTBUSIMM:

1) camoopranusamnus:

HCIIOJIh30BaTh OWOJOTHYECKNE 3HAHUS IS BBISBICHUS MPOOJIEM M WX PEIICHUS B
KU3HCHHBIX ¥ YICOHBIX CUTYaAIIHSIX;

BBIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHMM II€JIEBBIE U CMBICIOBBIE YCTAHOBKH B
CBOMX JICCTBUSIX M MOCTYIKaX MO OTHOIIEHHUIO K KMBOW MPUPOJE, CBOEMY 3JI0POBbIO U
3J10POBBIO OKPYKAIOIINX;



CaMOCTOSITEJIBHO ~ OCYIIECTBIISITh  ITO3HABATEIBHYIO  JEATEIBHOCTb, BBISABIATH
MpoOJeMbI, CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3aJadyud B 00Opa30BaTEILHOMN
NEATEIbHOCTH U AKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEUIEHUs MPOOJIeMbl C YYETOM HMEIOIIMXCA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTEHU;

JABaTh OLICHKY HOBBIM CUTYaLMsIM;

paciupsaTh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTHUpOBaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
peLIeHuE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

croco0CcTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKON SPYAMIIMHU B Pa3HbBIX
o0JacTaX 3HAHWM, TOCTOSIHHO IMOBBIIIATH CBOM 00pa30BaTENbHBI W KYJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

7aBaTh OLEHKY HOBBIM CHTyalUsIM, BHOCHTb KOPPEKTHBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIa/IETh HAaBBIKAMHM MO3HABATENBbHON pPEPIIEKCHUH KaK OCO3HAHMS COBEpIIACMbIX
JNEUCTBUI W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHMM, MCIOJIb30BAThH
npuémbl pedIeKCUr JUTsl OLEHKH CUTYallud, BHIOOpA BEPHOTO PELICHUS;

YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHHMS 110 UX CHUKEHUIO;

MpUHUMAaTh MOTHUBBI M aPTyMEHTHl JPYrUX TpU aHaIU3€ Pe3yJbTaTOB
NEATEIIbHOCTH;

3) npuHsaTHE ce0s U APYTrUX:

NpPUHUMATh ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

MpUHUMAaTh MOTHUBBI M APTyMEHTHl JPYrUX TpU aHaIU3€ Pe3yJbTaTOB
NEATEIIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTUX HA OIIMOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UILIMU IPYTOro YeoBeKa.

IHPEAMETHBIE PE3YJIBTATDBI

[Ipenmernsie pe3ynpTaThl ocBoeHus: nporpammbel COO mo Guosorun Ha 6a30BOM
YPOBHE BKIIOYAIOT crnenuduyeckre s ydeOHoro mpeamera «buoONOTHs» HAaydHBIC
3HAHHUSA, YMEHUS W CHocoObl JEHCTBMH 1O OCBOCHHWIO, WHTEPIPETAUU U
NpeoOpa30BaHUIO 3HAHUM, BHUIBI JACATEIBHOCTH II0 IOJYYCHUIO HOBOTO 3HAHUS U
NPUMEHEHHIO 3HAHWK B Pa3IMYHBIX Y4YEOHBIX CHUTyalUsX, a TakKkKe B peajbHbBIX
KMU3HCHHBIX CHUTYyallWsIX, CBSI3aHHBIX C Owuojoruweil. B mporpamme mnpeaMerHbie
pe3ybTAThI MIPEICTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUsI yaeOHOTO npeamera «buonorus» ¢ 10 knacce
JOJDKHBI OTPAXKATh:



c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OUOJIOTHH B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHbIX HayK, B (JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHON KapTHUHBI
MHUpa U HAay4dHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCHUHCKUX W 3apyOEKHBIX YUEHBIX-
OMOJIOroB B pa3BUTHE OHOJOTUMH, (YHKIUOHAJIBHOW TIPaMOTHOCTH YEJOBEKa MJis
pelIeHNs KU3HEHHBIX 3aa4;

YMEHHE PacCKphIBaTh COAEpX)aHHEe OMOJIOTMYECKUX TEPMUHOB M TOHATUN: KU3HB,
KJIETKa, OPTaHu3M, MeTa0o0ym3M (0OOMEH BEIIECTB U MPEBPAIICHUE DHEPTUH), TOMEOCTA3
(camoperynsinus), ypOBHEBas OpraHu3allus >KUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE
(penpoayKiusi), HaCJIeACTBEHHOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHME  u3Jaratb  OWOJNOTMYECKHEe TeopuM  (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs!, EHTpaJbHas TOTMa MOJIEKYJIsIpHOM Ouosorun), 3akousl (I'. Mennens, T.
Moprana, H. 1. BaBunoBa) u yueHus (0 I€HTpax MHOT000pa3usi U MPOUCXOKIACHUS
KyJIbTypHbIX pacteHuii H. M. BaBunoBa), onpenenstb rpaHulbl UX HPUMEHHMOCTH K
KHUBBIM CHCTEMAM;

YMEHHE BIIAJIETh METOJAAMH HAay4YHOTO TO3HaHHWs B OWOJIOTMU: HaOMIOIEHUE U
ONKMCAHUE >KUBBIX CHCTEM, INPOLECCOB W SBJICHUN, OpraHU3alMs U IPOBEACHUE
OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTHU
MEXJy HUCCIEIyeMbIMH BEJIMYMHAMH, OOBSICHEHHE TIOJYYEHHBIX pE3YyJIbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX IMOHATHM, TEOPUA M 3aKOHOB, YMEHHUE JE€JIaTh BBIBOJABI Ha
OCHOBAaHMH MOJYYEHHBIX PE3YyIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKHM BHPYCOB, KIETOK IPOKAPUOT U
AYKApUOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPTaHHU3MOB, OCOOEHHOCTH MPOLIECCOB:
oOMEeHa BEUIECTB M INPEBpAIlCHUs] SHEPTUU B KIETKE, (POTOCUHTE3a, IIACTUYECKOTO U
HPHEPreTUUECKOro  OoOMeHa, XEMOCHHTE3a, MHUTO3a, Meio3a, OIJIOJIOTBOPEHMUS,
Pa3MHOXEHUS, UHAUBUYAIBHOIO PA3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHE TMPUMEHATh TMOJY4YEHHbIE 3HaHUSA i1 OOBSCHEHUS OHMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUH, AJIs IPUHITHUS IPAKTUYECKUX PELIEHUH B IOBCEHEBHOM JKU3HHU C
LeJIbI0 0OecrieueHus: 0€30aCHOCTU CBOETO 3/I0POBbSl U 370POBbsI OKPYIKAIOLIUX JIFOAEH,
COOMIONIEHNST HOPM TPAaMOTHOTO TIOBEICHHWSI B OKPYXKAIOIIEH MPUPOTHON cpere,
MOHMMAaHUE HEOOXOJUMOCTH HMCHOJb30BaHUS JOCTHXKEHUNW COBPEMEHHOW OMOJIOTHU U
OMOTEXHOJIOTHI JIsl pAllMOHAJIBHOTO MPUPOAO0NOIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTAPHbIE N€HETHMUYECKHE 3aJja4l Ha MOHO- U JTUTHMOPHUIIHOE
CKpEILMBAHUE, CLEIJIEHHOE HACIEA0BAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOIO
CKpEeLIMBaHus ISl MPeICKa3aHus Hacaeq0BaHUsl IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH Ja0OpaTOpHbIE U MpaKTHUeCKue paboThl, COOMIOAATh MpaBuia
npu paboTe ¢ yueOHbIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE  KpUTUYECKHM  OLEHUBATh U  HUHTEPIPETUPOBATH  HMH(OpPMALHIO
OMOJIOTMYECKOTO COJEPIKaHUS, BKJIIOYAIOLIYIO IICEBJOHAYYHBIC 3HAHUS W3 Pa3iIMyYHbIX
HMCTOYHUKOB (CpeacTBa MaccoBOM HH(OpMALMK, HAYyYHO-TIOMYJSPHBIE MaTepuabl),



THUYECKHE aCMeKTbl COBPEMEHHBIX HCCIEAOBaHMW B  OHOJOTUH, MEIUIUHE,
OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOILEHUs, 00oO0IIas
OMOJIOTUYECKYI0O HH(POPMALIUIO U3 HECKOIBKUX HMCTOYHUKOB, IPAMOTHO HCHOJB30BaTh
MOHSATUWHBIA anmapaT OMOJIOTHH.

[IpenmeTrHbie pe3yapTaThl OCBOEHUS yueOHOro npeameta «buonorus» ¢ 11 knacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HAayK, B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KApPTHHBI
MUpa U HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJOrOB B pa3BUTHE OHOJOTHH, (YHKIMOHAIBHOW TPaMOTHOCTH YeNOBEKa MJis
pelIeHUs KU3HEHHBIX 3a7a4;

YMEHHUE PACKPBIBATH COJEPKAHUE OMOJIOTMUYECKMX TEPMUHOB W TIOHSTHM: BUI,
NOMyJIANMsA, TeHO(MOH, DOBOJIOIMSA, JBMXYIIHE CHiIbl ((PakTopel) DBOJIOIHUU,
MPUCTIOCOOJICHHOCTh  OPTaHU3MOB, BHA000pa3oBaHUE, 3KOJOTHYECKHE (HaKTOpPHI,
HKOCHCTEMA, MPOIYLEHThI, KOHCYMEHTBI, PEAYLEHThI, IENH MHTAHUA, SKOJIOTHYECKas
nupamuja, OMOTeoIeHos3, onocdepa;

yMEHHUE u3Jaratb Ouosiorudeckue Teopuu (dBosormonHas teopusi Y. JlapsuHa,
CUHTETUYECKass TEeOpUs DSBOJIOLUMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxoactBa K. M. bapa, uepenoBaHus IIaBHBIX HaNpaBICHUA W myTed 3Bosronuu A. H.
CeseprioBa, yuenuss o Ouochepe B. U. Bepnamckoro), ompenensiTb TpaHHUIBl WX
NPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yMEHHUE BIAJAETh METOJIaMM HAY4YHOrO TMO3HAaHUS B OWOJIOTMM: HAONIOJCHHUE U
OMHMCAHWE >KUBBIX CHCTEM, IIPOLECCOB U SBJICHUMN, OpraHu3alus U MPOBEACHUE
OMOJIOTMYECKOTO SKCIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTHU
MEXAYy HCCIENyeMbIMU BEJIWYMHAMH, OOBSICHEHHE TIOJYYEHHBIX pPe3yJbTaToB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHATUNA, TEOPUN W 3aKOHOB, YMEHHUE JIeJaTh BBIBOJIbI Ha
OCHOBAHHUH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATH CYLIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TMOMYJSALUUNA, MTPOAYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOTE€OIIEHO30B H
HKOCHCTEM, OCOOEHHOCTH MPOIECCOB: HACIEACTBEHHON M3MEHYUBOCTH, €CTECTBEHHOTO
ot0opa, BUI000pa30BaHusl, MPUCTIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBUS HKOJIOTHYECKUX
(akTOpOB Ha OpraHU3Mbl, IEpPEeHOCa BEIIECTB U IOTOKAa JHEPrMM B HKOCUCTEMAX,
AHTPOTOTEHHBIX U3MEHEHHI B SKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYTrOBOPOTa BEIIECTB U
OMOTre0OXMMHYECKUX IUKJIOB B Onocdepe;

yMEHUE TPUMEHATh IMOJY4YEHHBbIE 3HAHUA [JIs1 OOBSCHEHUS] OHOJIOTUYECKUX
IPOLIECCOB U SIBJICHUM, 1151 IPUHATHUS MPAKTUUECKUX PEUICHUH B MOBCETHEBHOM KU3HHU C
1eNblo o0ecreueHus 6€30MacCHOCTH CBOETO 3/I0POBBSI M 37J0POBbsl OKPY>KAIOIIMX JIIOACH,
COOMIONIEHNST HOPM TPAMOTHOTO TIOBEICHHMS B OKPYXKAIOIIEH MPUPOTHON cpere,



MOHMMAaHUE HEOOXOIMMOCTH HCIIONb30BAHUS TOCTH)KEHUN COBPEMEHHOW OMOJIOTUU IS
paIoOHaIBLHOTO MPUPOAONOIB30BAHUS;

YMEHHE peuiaTh 3JIEMEHTapHble OHOJOrMYecKHe 3a/Jayd, COCTaBISATh CXEMBbI
HepeHoca BEeIIECTB U PHEPTUU B SKOCUCTEMaX (LENH MUTaHUSA);

yMEHHUE BBINOJIHATH JJAOOpAaTOpHbIE U MpaKTUYeckre padoThl, cOOIIOAATh MpaBUiIa
npu paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YyMEHHE  KPUTUYECKHM  OLIEHMBAaTh W  HUHTEPIPETUPOBATh  HUH(OpPMALIHIO
OMOJIOTUYECKOTO COJEpKaHMs, BKIIOYAIOUIYI0 TICEBIOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX
MCTOYHUKOB (CpencTBa MaccoBoil HHGpOpMAIMM, HAYYHO-TIOMYJISIPHBIE MaTepUalibl),
paccMaTpuBaTh INI00ANTbHBIE HKOJOTHYECKUE MPOOJIEeMbl COBPEMEHHOCTH, (POPMHUPOBATH
M0 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIEHUs, 00oO0mIas
OMoJIOTHYECKYI0 MH()OPMALIMIO M3 HECKOJBKMX HCTOYHUKOB, T'PAMOTHO HCIIOJIb30BATh
MOHSATUMHBIA anmapaT OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHBbIE
HaunmeHnoBanue pa3jiejioB U TeM nudpoBbie
Ne ni/mn P Konrtpoabnbsie IIpakTnueckue (upp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
but6mmoreka [IOK
1 b 2 .
HOJIOTIT Kk Hayka 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI I UX OpraHu3aIus 1 buGnnorexa [IOK
P I https://m.edsoo.ru/7f41¢292
3 XUMHYECKHUH COCTaB M CTPOECHHE KIIETKHA 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
bu6munoreka LIOK
4 IKH3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 PasMHOXeHNE 1 HTHAMBUAYATIbHOE Pa3BUTHE 5 1 bubmmoreka [JOK
OpPTaHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh U UBMEHUMBOCTh 2 15 bubnuoteka [JOK
OpPTraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuunsi opranu3MoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3aeiioB U TeM uudpoBbie
Ne i/l P Konrpoabusie IIpakruueckue (wicpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
but6mmoreka [IOK
! IBONMOKOHHAS GHOOTHA ? I https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HHU HA 9 0.5 bu6nuoreka [IOK
3emite ) https://m.edsoo.ru/7f41cc74
3 Opra"uusMel U OK aroas cpena 5 1 bubmmorexa LOK
p Py Karot pe https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 Coo0111ecTBa ¥ DKOIOTHUYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/Tf41ccT4
but6mmoreka [IOK
P 2
> C3CPBHOC Bpemit https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 2.5







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yyeHusi ~ oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUS KUBOUW TPUPOIBI.
[TpakTrueckas padora Ne 1
2 «HMcnonp30BaHuE PA3ITUYHBIX 1 0.5 bubmmorexa [TOK
P ’ https://m.eds00.ru/863e6122
METOJIOB TPU U3YYCHUU
OMOJIOTUYECKIX 00BEKTOBY
3 buonornueckue cuctemsl, MPOLIECCHI | bubmmoreka [JOK
1 UX U3yYECHUE https://m.edso00.1ru/863e6564
4 XUMHYeCKUM cocTaB KIIeTku. Boma u | Bbubnmuoreka [JOK
MHHEPAIBHBIE COJIA https://m.edsoo.ru/863e674¢
Bbubnmuoreka [JOK
5 b .C 0 1
SALH. LOCTAB 1 GTPOCHHE DETKOB https://m.edsoo.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabora Ne 1 «/3ydeHue | 0.5 bubmmoreka [JOK
KaTAINTUYECKOW aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl
WJTU KaTajiasbl)»
bu6nmuoreka [JOK
7 % ) 1
[JICBOJBL. JLHITHIBE https://m.edso0.ru/863e6870




Bbu6nuoreka [JOK

8 Hyxnentossie kucnorsl. AT® https://m.eds00.ru/863e6d5¢c
9 Hcropus n MeTo bl U3y4EeHUS bubmmoreka [JOK
kietku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 Knerka kak 1ieinoctHas xuBas
cucrema
CtpoeHne 3yKapuoTHYECKOM KIIETKHU.
Jlabopartopnast pabota No 2
«M3yueHune cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHuii, KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6f0
OaKTepHii Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOMpENapaTax u ux
OTIICaHUE»
Bbu6nuoreka [JOK
12 OOMeH BeIIEeCTB WA META00IN3M hitps//m.cdsoo.ru/863¢766¢
Bbu6nmuoreka [JOK
13 PotocniTes. XemocuHtes https://m.eds00.ru/863¢7¢98
. bubmuorexa [JOK
14 DHepreTureckuii oomen https://m.edsoo.ru/863¢7aae
’KuzHeHHbIN UK KISTKU. [{enenue
KJIeTKU. MuTo3. JIabopaTropras Bu6morexa [IOK
15 paborta Ne 3 «HabmroneHne MuTo3a B 0.5 hitps://m.edsoo.rw/863¢7dod
KJIETKaX KOHYMKa KOpPEIKa JIyKa Ha
TOTOBBIX MUKPOMpENapaTax»»
16 buocuntes 6enka. Peakmmst bubmuorexa [JOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796¢
bubnmuoreka [JOK
17 Tpancmss — duocunres benxa https://m.edsoo.ru/863e796¢
18 Hexnerounsie popMbI )KU3HU — bubmmoreka [IOK




BUPYCBI

https://m.edsoo.ru/863e7540

bu6mmoreka [IOK

19 ®opMbI pa3MHOXKEHHSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e¢83 1¢
bu6mmoreka [IOK

2 Melii

0 enos https://m.edsoo.ru/863¢7{4a

OO0pa3oBaHue U Pa3BUTHE MTOJOBBIX
KJ1eToK. OII00TBOPEHUE.
Jlaboparopuas padota Ne 4 bubnnorexa [HOK

21 0.5
«M3ydeHne cTpOeHUs MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha T'OTOBBIX
MUKpOTpernaparax

” NuauBunyanbHOE pa3BUTHE bubnnorexa [HOK
OpPTraHu3MOB https://m.edsoo.ru/863e¢8436

7 I'enetnka — Hayka o bubmmoreka [JOK
HACJISACTBEHHOCTH U U3MEHUYNBOCTH https://m.edsoo.ru/863e¢8612
3aKOHOMEPHOCTU HACIEAOBaHUS

24 MIPU3HAKOB. MOHOTHOPHUIHOE buGnnorexa LIOK

p ' pHA https://m.edsoo.ru/863e8878
CKpEITUBaHHE
WTHOPUIHOE CKpEINUBaHuE. 3aKOH
25 iLCSaBI/IIZ:I/If\[/IOFO Hzf)cnli:l OBaHUs bubmmorera [IOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CremieHHOe HacleJOBaHue
npu3HakoB. JlaboparopHas padoTa
No 5 «M3yueHue pe3ynbTaToB bubanorexa [JOK
26 0.5
MOHOTHOPHUIHOTO U TUTHOPUIHOTO https://m.edsoo.ru/863e8c60
CKpEIIMBAaHUS Y IPO30(HITBI HA
TOTOBBIX MUKpPOIIpemapaTax»
27 TI'eneruka noma. Hacienosanue bu6mmoreka [IOK




IMPU3HAKOB, CHUCIUICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

N3menunBocTs. HenacnenctBeHHast
M3MEHUYUBOCTh. JlaboparopHas

)% pabota Ne 6. zydyenue | 0.5 bubanorexa [HOK
MOIU(PHUKAITMOHHON U3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHUE BAPUALIMOHHOTO Psijia U
BapHaIlMOHHON KPUBOM»

HacneacTBenHast U3MEHYUBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 bubanorexa [HOK
«AHanu3 MyTanui y 1po3oduisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOMpENapaTax»»

bu6mmoreka [IOK

30 Peneriia wenosexa ! https://m.edsoo.ru/863e8d78
PesepBHbIit ypok. O6001IEHHE TTO

31 teme «HacneacTtBeHHOCTh U 1
M3MEHYMBOCTH OPraHU3MOBY

bu6mmoreka [IOK

32 Cenelums Kkak Hayka # npoLece ! https://m.edsoo.ru/863e9214

13 MeTobl U JOCTUXKEHUS CENTEKIINU ) bubmnorexa [JOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863¢9214

34 buorexHonorus kak orpacib | bubmmoreka [JOK
MPOU3BOJCTBA https://m.edsoo.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Kontpoabusie — Ipakrueckue H3ydeHus: o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 DBOJIIOIMS U METOJIbI €€ U3YUYECHHS 1 bubmmnorera [IOK
https://m.edsoo.ru/863ea20e
) Uctopus pa3BuTus npeacTaBieHUn 1 bubnnorexa [HOK
00 3BOJIIOLIHH https://m.eds00.ru/863e¢9570
bu6mmoreka [IOK
3 Muipossosmowss ! https://m.edsoo.ru/863e9cle
[Tomynsimus kKak 1eMeHTapHast
€MHMIIA BUJIA ¥ SBOJIOIUH.
4 JlaGopaTtopnast pabota Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e99¢6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBroKymme cuitbl (371eMeHTapHBIC | bubanorexa [JOK
(bakTOpbI) IBOJIIOLIUH https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrecTBenHbIit 0TOOp 1 €10 GOopMBI 1 hitps://m.edsoo.rw/863¢9ed0
Pe3ynbTarhl 5BOTIONUN:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BHU1000paszoBanue. JJaboparopHas | 0.5 bubnnorexa HOK
pabota Ne 2 «Omnucanue ) https://m.edsoo.ru/863e9fde
MPHUCIIOCOOTICHHOCTH OpraHu3Ma U e
OTHOCHUTEIIEHOTO XapaKTepar»
2 Hanpagsnenus u mytu | bubmmoreka [JOK

MAaKpO3BOJOIHNHU

https://m.edsoo.ru/863e9cle




9 HeobpaTumocTs 3BOTIONNN
10 Hctopus xu3HM Ha 3eMiIe U METOIbI
e€ u3ydyeHus
1 ['unoTe3pl NpOUCXOKACHUS KU3HU bubmmoreka [JOK
Ha 3emJie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emiie o 3paM U bubmmoreka [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl 3BOJIIOLUN
pPacTUTEIBHOTO U YKUBOTHOT'O MHPA.
13 [IpakTuueckas padora Ne 1 0.5 bubnuoreka [IOK
«M3y4eHne NCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTEKLIHSX»
14 CoBpeMeHHas cuctema bubnnorexa [JOK
OpraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeTIOBEKA (aHTPOIIOTEHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBwxymme cuitbl (pakTops) bubnnorexa [HOK
aHTPONOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIOLUU
yelioBeKa
13 Yenoseuyeckue pacel U IPUPOIHbBIE bubanorexa HOK
aJanTaluy 4eIoBeKa https://m.edsoo.ru/863eaca2
Peseprubriit ypok. O60011eHIE TIO
19 TeMe «BO3HMKHOBEHUE U pa3BUTHE
JKU3HU Ha 3eMJie»
20 DKOJIOrHs KaK HayKa
21 Cpenpl 0OOUTaHUS ¥ SKOJIOTHYECKHE bu6nmuoreka [JOK




(baxTopsl

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

AbGuoTtndeckue (HaxTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdodonorudeckue 0COOEHHOCTH

. bubmuorexa [JOK
22 pacTeHM U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863ebl10e
oburanusy. JlaboparopHas pabora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIeyca
Bbu6nuoreka [JOK
23 brormeciue daxTops: https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomnynsun. [Ipaktuyeckas padora
24 Ne 2 «IToncuéT mIoTHOCTH 0.5
MOMYJISILUKM pa3HbIX BUJOB
pacTeHui»
)5 Coo0riecTBa OpraHu3MOB — bubmmoreka [JOK
OMoIICHO3 https://m.edsoo.ru/863eb46a
%6 DKOJOTUYECKHUE CUCTEMBI bubmnorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TOKAa3aTEIN IKOCUCTEMBI.
27 DKOJOTUYECKHE TUPAMUJIBI. buGnnorexa LIOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3kocucteM. Cykneccus
28 [IpupoaHbie s3KOCHCTEMBI
29 AHTPONOTr€HHBIE SKOCUCTEMBI
30 buocdepa — rnobdanpHas bubmmoreka [JOK
3KOCHCTEMA 3eMJTU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubanorexa HOK

o6uocdepsl

https://m.edsoo.ru/863ebd16




32 YenoeyecTBo B Onochepe 3emin 1
13 CocylecTBOBaHHE TPUPOJIBI U ) bubanorexa [HJOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6001ICHHE TEMBI
34 «Co00111eCTBA M SKOJIOTHYECKUE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 )5

ITPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA:

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVI1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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