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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OUOJIOTUHU TEOPETHUYECKYIO OCHOBY MJIs
OTNpEe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COICpX)aHUS Y4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcoJlepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero obpasoBanus B Poccuiickoii dexepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMONOruu, €€ 3HaYeHUHN B MMO3HAHUM KUBOM MPUPOJIBI U 00ecreyeHrun
CYILIECTBOBAaHMSI YesloBeYecKoro obmiectBa. CorjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIMH MPOTPAMMBI TI0O OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Owuonoruum Aa€T NpeacTaBIeHHWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U PA3BUTUSA OOYYAIOIIUXCS CpEeJCTBAMU
yueOHOro mnpeamera «buosorus», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 paslieJaM M Temaw,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH OOpa3oBaTEILHOTO
polecca, BO3pacTHBIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B nmnporpaMmme 1o OuOJIOTMM TaKXe YYUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATEeTbHOCTH/YUEOHBIX JEHCTBUM OOYy4YalOIIMXCA MO OCBOCHUIO COJEPIKAHUS
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIil YPOBEHB) peain30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUW, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled MpUpOIHOU cpene.
[ToaTOMy Hapsiny ¢ M3ydyeHHEM OOLIEOMOIOTMYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOCHUU >KUBBIX CUCTEM PA3HOT0 paHra M CYUIHOCTH OCHOBHBIX MPOTEKAOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYCHHBIX 3HAHUUN B TTOBCEHEBHOM KU3HU TSI PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBAHMI 4YENOBEKa, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUA B OKpY)KaloIIed NPUPOJHOM cpene, aHaau3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
HMCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAaHUS K MPUKIIAJHON HANPaBICHHOCTH
ydueOHoro npeamera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTHIO OOeCTIeUeHUs
YCIIOBUM JUIsl pEUICHUS] OJJHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3zoBaHus, KOTOpas mpeanonaraeT GOpPMHUPOBaHHE Y  OOYYAIOIIMXCS



CIIOCOOHOCTH aJalTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT'O0 MHpA.

buonoruss Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
Mecto. OHa oOecrieunBaer (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, paclIMpsieT U 0000IIaeT 3HAHUA O KUBOW IpUpOje, €€
OTJINYWTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3alMHM W 3BOJIIOLUH, CO3HAET
YCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  MpuUpoAbl, (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHOro obpasa
YKU3HH, IKOJOTUYECKOTO MBIIUICHHS, ICHHOCTHOTO OTHOIIECHUSI K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiroe 3nHaueHrne GMOJIOTUST UMEET TAKXKE JIsl PEeLICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeIHero  oomero  oO0pa3oBaHUsA,  COIHAIM3AINU
oOyuatomuxcs. M3yuenue 61oiaoruu o0ecneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUICKTYaJbHbIX, KOMMYHHUKAIIMOHHBIX ©  HMH(POPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIbTYpPBbI, CIIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEAHA3HAYEHUH Y4YEOHOro mnpeaMeTta
«buonorus» cocraBUJIM OCHOBY Ui ONPEICIICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme 110
OHOJIOTUU.

Ot60p coxaepkanusi yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOpPA3HOrO0 MOJAXO0Jd, B COOTBETCTBUHU C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTbH 3HAHWUA M YMEHHs, 3HAYUMbIE IS
dopMupoBaHus OOIIEH KyJbTYpbl, ONPEACNAIONME aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpEOOBAHHbBIE B MOBCEIHEBHOM
KU3HU U TNPaKTUUYECKOM AesiTeabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTBI COCPKAHUSI, KOTOPbIE CIIyKaT OCHOBOM At pOpMUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUuu
OMOJIOTMYECKOr0 00pa30BaHUS.

CTpyKTypUpOBaHUE COJAEpKaHUSA YYEOHOro MaTepuajlia B IPOrpaMme IO
OMOJIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMH 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmera «buosorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAy4yHOTro To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOTooOpa3ue OpPraHu4ecKOoro MHUpay,
«OBOJIOLMS AKUBOU MPUPOJBI», « IKOCHCTEMBI U IPUCYILINE UM 3aKOHOMEPHOCTHY.

[enps u3ydyenuss ydyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON
OpraHM3allMd >KUBBIX CHUCTEM PAa3HOTO0 paHra M MNpPUOOPETeHHE YMEHHM



UCIIOJIb30BaTh ATU 3HAHMS AJI TPaAMOTHBIX JEMCTBUH B OTHOIIEHHMH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JlocTimkeHne 1enu u3ydeHus ydeOHoro npeameta «buonorus» Ha 6a3oBOM
YpOBHE 00€CIeUNBAETCS PEIICHUEM CICAYIOMINX 3a/]1ay:

OCBOCHHME OOYyYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABHUIIAX, CIIY)KAIIUX OCHOBOU
U1t OPMHUPOBAHUS TIPEICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOT0 YPOBHSI OpPraHU3allMU, BBIIAIONINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYYaIOIMMXCS IMO3HABATEILHBIX, WHTCIUICKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O TYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTAaHOBJICHME Yy oOOydJarommxcst oO0mel KylnbTypbl, (YHKIIMOHAJILHOM
TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH W OIICHUBATH SIBICHHS OKPYKAIOIIETO
MHpa JKMBOW TPUPOILI HA OCHOBAaHWM 3HAHWW W OIBITA, IOJYYEHHBIX IPH
U3Yy4YeHUU OHOJIOTUY;

dbopmupoBaHre Yy OOydYalOIMXCAd YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTHYECKUX 3HAHWW B TPAKTUYECKON JICSITCIBHOCTH YeENIOBEKA, Pa3BUTHH
COBPEMCHHBIX MEAUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOIOTH;

BOCIIUTaHNE YOEKIAEHHOCTH B BO3MOJYKHOCTH TTO3HAHHS YCITOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIIECHUS K HEH, COOIIOICHHUS ATHICCKHUX
HOPM TPU TIPOBEICHUN OMOJIOTHUECKUX UCCIEOBaHUM;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOHN KYJIBTYPHI, 11T (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUHN B MOBCETHEBHOM KU3HU JIJIS
OLICHKH IMOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOLIEN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHWE U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpaszoBaHus «buosorusy», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS O0S3aTEIbHBIM yUE€OHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHO# o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

J{nst u3yueHust OMoJIOrMU Ha 0a30BOM YPOBHE CpEJIHET0 00111ero 00pa3oBaHuUs
otBoaAUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henenio), B 11 knacce — 34
yaca (1 yac B He/IeII0).



COAEPXKXAHUE OBYUEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOW HAy4YHOW KApTUHBI MUpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMIMCaHUE,
U3MepeHue, KilaccupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Kosbios, [Ix. Yorcon u @. Kpuk.

Tabmuis! u cxeMbl: « MeTo b TO3HAHUS )KUBOW TPUPOIBD).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «/cmosb3oBaHuE pa3iIUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUSA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHusi ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIi OMOCUCTEM:
MOJEKYJISIPHBIN, KIETOYHBINA, TKAHEBbIA, OPraHW3MEHHbINA, MOMYJSALHOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTe0IIeHOTUYSCKuUH ), OMOChEpPHBII.

JlemoncTpanum:

Tabmuupl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3ALNH
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKUM COCTaB KJIETKH. XHMHUYECKHUE DJIEMEHTBhI: MaKpOAJIEMEHTHI,
MUKPO3JIeMEHTHI. Bosia 1 MuHEepanbHbIe BEIIECTBRA.

OyHKIMM BOABI W MHUHEPaAIbHBIX BelleCTB B KkieTke. lloamepxkanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKIIUN OETIKOB.

depmeHTHl — Ouosiormdyeckue Karamuzatopbl. CTpoeHHe (QepMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTtHas crneuu@uuHocts. KodepmenTsl. BuramMuHbl.
OTnanuust GepMEHTOB OT HEOPraHUYECKUX KaTaln3aTOPOB.

VYraeBoasl: MoHOcaxapuibsl  (TJIIOKO3a, pubo3a U Je30KCHUpud03a),
aucaxapuabel  (caxaposa, JakTo3a) W TIoyMcaxapulibl  (Kpaxmaj, TJIMKOTEH,
HeJUI003a). buonornyeckue GyHKIMM yTriIeBOIOB.

Jlunuael:  Tpurauuepuabl, QGocPoaunuasl, CTepouasl. [ uapoduiIbHO-
ruapodoOHble  cBoiicTBa. buonormdyeckne ¢yHkimu sunuaoB.  CpaBHEHUE
YTJIEBOOB, OCTTKOB U JIMMHUI0B KaK NCTOYHUKOB YHEPTHUH.



Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoHOMEpHI
HykienHOBbIX KucnoT. Crpoenne u Gpynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenune u pyHKIIHH.

[utonorus — Hayka o kietke. KiletouHas Teopus — npuMep B3aUMOACHCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTO/bl U3YUEHUS KICTKH.

Knerka xak 1enoctHas >kuBasi cuctemMa. OOmmMe NpU3HAKK KIIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTUuecKas U mpokapuotuyeckas. OcoOEHHOCTH
CTpOCHHMSI MpOKapuoTHUecko kietku. Knetounas crenka Oaxtepuii. CTpoeHue
ADYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTIWYUSA PACTUTEIHHON, >XUBOTHOU U
IpUOHOMN KIIETKH.

[1oBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
¢bynxun. [Inazmatuueckas memOpana, e€ cBoiicTBa u pynkuuu. [{utonnazma u eé
opranouisl. OnHoMemOpanHbie opraHouabl kietku: OIIC, ammapar [Nonbmxu,
Tu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBIL.
[Ipoucxoxxknenue MUTOXOHApHM U Tiactua. Bunbr mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTHUKA. OYHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus .

Anpo — perynaropHbslid 1eHTp KieTku. CTpoeHue saapa: sjuepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlInennen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJIEMEHTOB B HEXHUBOMU
npupoze», «PacnpeneneHne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIbI», «brocnnTes 0enka», « CTpoeHne MOJIEKYJbI OeKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotbl. JIHK», «CTtpoeHne MoieKyibl
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue szipa KIETKN», « Y TIeBOAbD, «JIMMUABD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHWE MJi IPOBEACHUS
HAOJIOICHUM, W3MEPEHMM, SKCIEPUMEHTOB, MHUKpPONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIBHBIX KIJIETOK.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHas pabota Ne 1. «M3yueHuwe KaTaJUTUUYECKON AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlaGopatopHas pabora Ne 2. «M3ydyeHue CTpPOEHHUS KIETOK paCTCHUH,
JKUBOTHBIX W OaKTepUM MOJ MUKPOCKONOM Ha TOTOBBIX MHUKpOIpEnaparax U HUxX
OMHCAHUEY.

Tema 4. ’KusHeaesiTeJIbHOCTb KJIETKH.

OOMeH BemecTB, Wik MeTa0ou3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) |
JTUCCUMUTISIINSA (SHEPTeTUUECKHii OOMEH) — JBE CTOPOHBI E€IMHOTO Ipoliecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUd B TOHUMAHUU
MeTabom3ma.



Tunel oOMeHa BemecTB: aBTOTPOQHBIN U rerepoTpodHbIii. Poms dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunteza. dpPexkTuBHOCT PoTOCHUHTE3a. 3HAUCHHE (OTOCUHTE3A IS KU3HU
Ha 3emuie. Biausinue ycioBuii cpefibl Ha (POTOCHMHTE3 U CIOCOOBI MOBBIIICHUS €ro
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTECHHUI.

XeMOocuHTe3. XeMOCUHTE3UPYIONIHe OakTepuu. 3HAaUeHHEe XEeMOCHHTE3a JIsl
YKW3HU Ha 3eMII€.

DHepreTudeckuii oOMeH B KJeTke. PaciersieHune BeliecTB, BbIJCICHUE U
AKKyMYyJIUPOBAaHUE OJHEPrUU B KIETKE. OTalbl HSHEPreTUYECKOro OOMEHa.
['mukonmus. bpoxenune m ero Buabl. KucimopogHoe OKUCIECHHE, WA KIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. D¢ddexTuBHOCTH
HHEPreTHYECKOT0 OOMEHa.

Peakuuu wmatpuuyHoro cunte3a. ['enermueckas wundopmamus u JIHK.
Peanuzauus reHetudyeckoil MH@OpManuMu B KJIETKE. ['@HETHMYECKH KOJ M €ro
cBoiicTBa. Tpanckpunuus — Matpuudbli cuHTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHOKuciaoT. Ponb pubocom B
OouocuHTese Oenka.

Hexkinerounsie ¢popmbl xu3HU — BUpyChl. Uctopust oTkpeiTust Bupycos (. U.
WNBanoBckuit). OcCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKA, BbHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BMIY) — BozOyautens CIIM/a.
OOpaTtHass ~ TpaHCKpUIIUs, peBepTaza W  uHTerpasza. lIpodunaktuka
pacrpoCTpaHEHUs BUPYCHBIX 3a00I€BaHUIA.

JlemoHcTpanum:

[Toptpetsr: H. K. Konpuos, /1. Y. iBanosckuii, K. A. Tumupsses.

Tabnuiel U cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHAPUSY,
«HepreTudyeckuii oomen», «Ximopomiacty, «Potocuntes», «Crpoenue JIHK»,
«Ctpoenue u (PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xuzHeHHbld nuki Bupyca CIIN/]a,
oakrepuodaray, «Pemnmukarus JJTHK.

O6opynoBanue: Moaenu-ammukanun «Yapoenne JIHK u Tpanckpurmmmsy,
«buocunres 6enka», « CTpoeHHe KISTKN», MoJielb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii 1UKII, WM JKU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipormecchl, mpoTekatome B uHTepdaze. Pemnmukanus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JurmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTosiOTMUECKHE OCHOBBI PAa3MHOXKEHUS W  HWHIUBUIYAJbHOTO  pPa3BUTHUA
OpPraHU3MOB.

Henenne knetkun — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HbIX CTAAUIX MUTO3a. bHOTOrMYECKU CMBICT MUTO3A.

[Tporpammupyemasi rubeIb KISTKH — aromnTo3.

DopMbI pa3sMHOKEHHSI OPTAaHU3MOB: OECIoyioe U MoJioBoe. Bunl Gecronoro
Pa3MHOXXEHUS: J€JIEHWE HaJBOE, IOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TATUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHU3MOB, €0 3HAYEHUE ISl CEJIEKIIUU.



[TooBOE pa3MHOKEHHE, €TO0 OTINYHS OT OECTIOJOTO.

Meiio3. Cranuu meio3a. [Ipounecchl, MpoUCXOAIINEe HA CTaAusIX Meno3a.
IToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bBHOJIOTMYECKUI CMBICT H
3HaYEHUE MeHo3a.

["ameTorenes — mporecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie *kene3bl: CEMEHHUKU U sSMYHMKU. OOpa3oBaHHE W Pa3BUTHE MOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOICHES.
OCcOOEHHOCTH CTPOCHMS SWIEKIETOK U cliepMaTo30uaoB. OIIog0TBOpPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHUOHAIBbHOE Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npoOieHue, racTpysiius, opraHorene3. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: MPSAMOE, HeEmpsaAMmoe (IUYuHOYHOE). BiusHue
CpeIbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOJCTBa.

Poct u pa3Butue pacreHuii. OHTOr€HE3 I[BETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoncTpanum:

Tabmuubr u cxembl: «DOpMbl pa3MHOXKEHHUS OPraHU3MOBY», «JlBoliHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHul», «BereratTuBHOE pa3sMHOKEHUE
pactenuit», «Jlenenne xkietku Oaktepuit», «CTpOeHHE TMOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMb», «Knerounsi mukim», «Permmukanus JHK», «Mwutos»,
«Menosy», «llpsmoe u HenpsMoe pazBuTHE», «['amMeToreHes3 y MIEKONUTAIOINX U
4eIoBeKa», «OCHOBHBIC CTAJIMU OHTOTEHE3a».

ObopynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJICKOTIUTAIOWIETOY, «SHIeKIeTKka MIeKonuTaroumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MAarHUTHAas MOJENb-alIuIMKanus «/leieHue KIeTKn», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlaGoparopuas pabora Ne 3. «HabmromeHume MuUTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGoparopuas pabora Ne 4. «lM3ydeHwe CTpOCHHS TIOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENApaTax».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib HUTOIOTHA
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
Y4E€HBIX B pa3BUTHUE TEHETUKU. MeToapl TeHeTHUKUd (TUOPUAOJOTUYECKU,
[UTOTCHETUYECKUH, MOJEKYIIpHO-TeHEeTHYeCKHi). (OCHOBHBIE T€HETHYECKHE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCMOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBICHHbIE . MeHaenem.
MonorubpuHoe CKpellMBaHue. 3aKOH €AUHO0-00pa3usi THUOPUIOB TEPBOTO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCLICIJIEHUS MPU3HAKOB.
['unioresa yuctotel ramer. [lonHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemuMBaHWe. 3aKOH  HE3aBHUCHMOTO  HAacleJOBaHUS
npu3HakoB.  lluToreHeTMueckne  OCHOBBI  JUTHOPUAHOTO  CKpEIIUBAHUS.
Ananu3upymolee ckpenpanue. Fcrnonp30Banne aHaTM3UPYIOIETO CKPEITMBAHUS

JIJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.



CuemnieHHoe  HacineAoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapyleHne cuerieHus reHOB B Pe3yJIbTaTe
KPOCCHHIOBEpa.

XpoMOCOMHas TEOPUS HACIIEICTBEHHOCTHU. | €HETUUECKHUE KAPTHI.

['eneTnka nosia. XpoMOCOMHOE ONpEAEICHUE Moia. AYyTOCOMBI U TOJIOBBIE
XpoMocoMbI. ['omorametrHeie M reTeporaMeTHeie oOpranusmbl. HaciienoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHYMBOCTH: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpHUBasl.
Hopma peakunn npusHaka. KojmuecTBEHHbIE M KAYECTBEHHBIC MPU3HAKU U UX
HOpMa peaknmu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHUYNBOCTH.

HacnencrBeHHasi, wiM TE€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUMUBOCTh. Kitaccudukaiuys MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE. YacToTa U NMpUYMHBI MyTaluii. MyTareHHble (paKkTophI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBeKa: TCHECATOTHYCCKIM, OJIU3HEI[OBBIM, IINTOTCHETHUCCKHIM, OMOXMMHYCCKUH,
MOJIEKYISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENICIICHHE TreHOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACIEJACTBEHHOW MpPeapacnoyiO)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue u TreHepaTuBHbe MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3I0pPOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYCHUS TeHETUYECKUX
Oone3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBAaHHE. 3HAUYCHUE MEIUITMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiet u cxembl:  «MOHOTHOpPHAHOE  CKpeIIMBAaHWE HM  €ro
HUTOI€HETUYECKAasT OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIMBaHUE,
«lluTonornyeckne  OCHOBBI  JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTMyeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4eJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uYenoBeka H KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
bakTopa», «I'eHeTrKa rpynn KpoBu», « MyTaliMoHHas U3MEHYHUBOCThHY.

O6opynoBanue: MopAeIU-anmIuKaun «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTauuu
(bOopMBbI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox mOCEBHOMY.

JlaGopaTopHble H MpaKkTHYECKHEe Pa0OThI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPUBOMY.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y apo30Quiibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Mpaktnueckass pabora Ne 2. «CocTaBieHWe W aHAJIW3 POJIOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOUECC. 3apOKICHUE CEIIEKIUH W JTIOMECTUKALIMS.
Yuyenue H. UW. BaBunmoBa 0 1eHTpax TMNPOUCXOXKICHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOpHI B
CEJICKIIMM DPACTEHM M JKMBOTHBIX. OIllEeHKa 3KcTephepa. BIM3KOpOaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUE YHUCTHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
[IOJIyYECHHUE IOJIMIUIONIOB. JIOCTMIKEHMS CEJIeKUMU pAaCTCHUHM, >XUBOTHBIX U
MHUKPOOPIaHU3MOB.

buotexHONMOTHs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHXKEHEpHUs. OTaIlbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHkxeHepus. Kiletounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUM.
KJiloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dtudeckue  mpoosmembl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanHoB.

Tabmuubr u cxembl: Kapta «lIeHTpbI MPOUCXOXKACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtnanéHHas rudpuausamus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHbie U NpaKTHYECKHE PadoOThI:

Okckypeust «OCHOBHBIE METOABI W JOCTHKEHUS CEJIEKIMU PACTeHUN W
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaToOpuIo
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».
11 KJIACC

Tema 1. DBoIIOLIHOHHASI OHOJIOTHS.

[IpeAnocbUIKM BO3HUKHOBEHHUSI JBOJIIOLIMOHHON TEOPUU. DBOJIOLHUOHHAS
TeopHsl U €€ MeCTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OHOJIOTUU U APYTHUX HaYK.

CBuzerenbctBa HBoMONUU. [lameoHTONOrMYECKHUE: TOCIEN0BATEIHHOCTD
MOSIBJICHUS BHUJIOB B MMaJICOHTOJIOTMYECKOW JICTOMMCH, TEpPEXOJHbIe (OPMBI.
buoreorpadudeckue: cxoacTBo u pazanune GayH u Gaop MaTepruKoOB U OCTPOBOB.

OMOpHONOrMYecKre: CXOACTBA M pa3iuyuusi SMOPHOHOB pa3HBIX BHJIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOICTBO
MEXAaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MYyTeH y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM  BO3HUKHOBEHUS
JapBUHM3MA. J[BWKYyIlME CHJIBI 3BOJIOUMU BHUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEeIeiIEHHAass W3MEHYMBOCTD,
O0opb0a 3a CylecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosrorus. [lomynsius kak eAMHUIA BUAA U SBOJIIOLUU.

JBuxynire cuibl (pakTopbl) SBOJIIOLMHA BUJIOB B Hpupoje. MyTallMOHHBIN
Ipolecc M KOMOMHATHBHAsT W3MEHUYUBOCTb. [lOMyNsilMOHHBIE BOJHBI U Jpeild
reHoB. M30auus 1 MUrpanus.

EctecTBeHHbII 0TOOp — HamnpaBisiomuil Qakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. Ilpumeps
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMopd03bl ¥ UINO-adanTaI|H.

Bun wu  BugooOpazoBanue. Kputepum Buzma. OcHOBHBIE  (POpMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

Makpossomonust.  PopMbl  3BOTIOLUMU:  (UIETUYECKAs, JAUBEPreHTHasd,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BONIOLUH.

[IpoucxoxIeHHe OT HeCHEeUHATM3UPOBAHHBIX NpenkoB. lIporpeccupyromas
cnenuanu3anus. AJanTuBHas paguarus.

JdeMoHCcTpanuu:

IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Kopanesckuii, K.
M. Bbap, 3. I'ekkens, . Mrosiep, A. H. Ceeprios.

Tabnuibl u cxembl: «Pa3BuTHe OpraHnyecKkoro Mupa Ha 3emie», «3apobIin
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOopbObI  3a
cyiiecTBoBaHue», «EctecTBeHHBIN 0TOOPY», «MHOTO00pa3ue COpTOB PaCTECHUI»,
«MHuoroob6pasue opoJg JKUBOTHBIX», «Tommynsuumy, «MyTaunoHHas
U3MEHYUBOCTB», «Apomopdossl», «Mnumoanantamum», «OOmas aereHepamus»,
«/IBmwxymue cunbl 3Bomonuny, «Kapra-cxema wapupyra nyremectBus Y.



JHapsuna», «boppba 3a cymiectBoBanue», «IIprcmocoOIeHHOCTh OPTraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUT000PA30BAHUE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PAa3IMUYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAIpaBICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckass kapra wmwupa, KoUIeKIus «DOPMBI COXpaHHOCTU
HMCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonaenb anmumkanus «llepexpéct
XpOMOCOM», BIaXHble Tmpenapatbl «Pa3zButne Hacekomoro», «Pa3Butue
JATYIIKWY, MUKporpenapat «/[pozoduna» (Hopma, Mytanuu (HOpMBI KPBUIbEB U
OKpPACKH TeNa).

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHass padota Ne 1. «CpaBHeHHE BUIOB IO MOP(OJIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4yHBlE€ TPENCTABICHUS O 3apOKJICHUM >KM3HU. HaydHble THIoTessl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcnepMus. XUMUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIIEpUMEHTAIBHOE NTOATBEPKACHNE XUMUUECKON 3BOIIOIMA. HadanbHbie Tarbl
ouonornyecko sBomonuu. ['unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHME NPOTOKJIETKU. [lepBble KIETKM MW KX 3BOJIIOLUS.
®opMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTAaHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeuckas u
npotepo3oiickas dpbl. l[laneo3olickas spa u €€ mnepuoibl: KEeMOPUKUCKUH,
OPIOBUKCKUH, CUITYPUNCKUN, IEBOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKHUMU.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mnepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIN,
AHTPOITOTr€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIOLIMM PACTUTEIBHOIO U >KUBOTHOIO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [T0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYecKOTO MHpa KaK OTpaxkeHHe 3BOJIONMU. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIOLHS Ye0BeKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IIPOUCXOXKJIEHUN YeloBeka. Meroasl H3ydeHHs aHTpornoreHesa. (CxoxacrtBa u
pa3IMyKs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneacrBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmIeCTBEHHBIM 00pa3 KU3HH,
W3rOTOBJICHHE OPYAUI TPpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
yMenbid, Yenoek npsaMoxoxsaummi, YemoBek HeaHIEpTAIbCKHUM, YenoBek



pasymHbIii. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpPEMsl CYIECTBOBAaHMS, O0JIACTh
pacmnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY AU

UYenoseueckre  packl. OCHOBHBbIE  OOJBIIME  pachl:  €BPOMNEOU]IHASA
(eBpaszuiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpHalbHas),  MOHTOJIOMAHAS
(a3uaTcko-aMepuKkaHckasi).  UepTbl  MPUCHOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHUS. EIMHCTBO 4YEIOBEUECKUX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y.
apBuH.

Tabmuipel 1 cxembl: «BosnukHoBeHnne ConaHeuHO#H cucTeMbl», «Pa3BuTHE
opraHuueckoro wmupa», «PacturenbHas KieTka», <« KuBOTHasi  KJIETKay,
«IIpokapuornueckas kieTtka», «COBpEeMEHHas CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE AaHATOMUYECKHX YEpPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsaH», «OCHOBHBIE MeCTa MAJICOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YENOBEKa», «llpeBHenmmue moam», «lpesHue moau», «llepBbie
COBPEMEHHBIE JIOIN», «HeT0BEUECKUE pachh».

O6opynoBanue:  mysiku  «lIpoucxoxkiaeHue — yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIIENKUA WU
U300pKEHHUSI KAaMEHHBIX OpYJIud NEepBOOBITHOTO YeJOBEKa (KaMHU-YOIIIEPHI,
pyOmiia, ckpebna), TreoXpoHoJoruueckas TaOnuna, Kouiekuus «Dopmbl
COXPAHHOCTH UCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

[Ipaktuueckast pabota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJIICKITUSX).

DKCKypcHsi «DBOJIOLHUS OPraHMYEeCKOoro mMupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WIH KPACBEIUECKUI My3€eil).

Tema 3. Oprann3mMbl 4 OKpYy:Kaias cpeaa.

DKOJIOTHS KaK HayKa. 3aJjau U pa3fieibl IKOJIOTUUA. MEeTOAbl SKOJIOTHYECKUX
UCCJIEIOBAHUMI. DKOJIOTrMYECKOe MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKaA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3MYIIHAS, MMOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckne (dakTopel. Knaccudukamuss 5KoJIOTHUYECKHX (HAKTOPOB:
abuoTuveckue, OMOTUYECKHE U aHTpOINOreHHble. JIeHCTBHE HKOJOTHMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTOMEPHOAN3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMBI.

buotnueckue (bakTOopHI. 133791051 OMOTHYECKUX B3aUMOJICHCTBUU:
KOHKYPEHITUS, XUIIHUYECTBO, CUMON03 U ero ¢hopmel. [lapasutusm, koomnepanus,
MyTyajqu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIH3M,
HeUTpa3M. 3HaueHHWe OWOTHYECKUX B3aWUMOJEHCTBUN [IJISI CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.



OKOJOTMYECKHE XapaKTepUCTHKH mnomyssiuu. (OCHOBHBIE TMOKa3aTelu
MOMYJSALMHA: YHUCICHHOCTh, IUIOTHOCTb, POXKIA€MOCTh, CMEPTHOCTb, MPUPOCT,
Murpanus. JJmHaMyuka 4ucIeHHOCTH MOMYJISIIUU U €€ Perysius.

JdeMoHCcTpanuu:

[Hoptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmumpr u cxembl: kapTta «[Ipuponusie 30Hb1 3emun», «Cpeasl oOUTaHUsA
opranu3moBy», «®ortonepuonuzm», «llomymsaunn», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTU NOMYJISUU HHPY30pUU-Ty(penbkuy, «IlumieBbie nenm».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTeHUN W3
Pa3HBIX MECT OOMTAHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeta Ha poOCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckast padota Ne 2. «Ilocy€T MIOTHOCTH MOMYJISIUNA Pa3HbIX BUIOB
pacTeHU».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiecTBO OpraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
MpPOCTPAaHCTBEHHAsA, Tpoduueckass (muimenas). Buabl-momuHantel. CBsizu B
ouoneHose.

DKkojoruyeckue cuctemnl (9kocucteMsbl). lloHsitTue 00 »sKocucTeMe H
ouoreorieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHI JIKOCHCTEMBI: TMPOAYIEHTHI,
KOHCYMEHTBI, peiylieHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPTUU B HIKOCHUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM OKOCHUCTEMbI. [IMileBble LeMM U CETH.
OCHOBHBIE TIOKa3aTEIM HSKOCHUCTEMBI: OHOMacca, MPOAYKIHA. DKOJIOTHYECKHUE
nupamMubl: MPOAYKUHH, YHCIEHHOCTH, Ouomaccel. CBOICTBAa 3KOCHCTEM:
YCTOWYHBOCTD, CAaMOpETysnusi, pazsutue. CyKieccus.

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03E€p M PEeK. DKOCHCTEMa XBOMHOIO
WJIM IIUPOKOJIUCTBEHHOTO Jieca.

AHTpONIOr€HHBIE  IKOCUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYEHHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasnoobpazue kak QakTop ycroilunBocTu sKocucteM. CoxpaHeHHE
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB u CTpYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rmo0anpHONW JKOocHCTeMBbl. J[MHammuueckoe paBHOBecHME M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOr€OXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HAIBbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Onochepe 3emiin. AHTPONIOTCHHBIC U3MEHEHHUs B Onocdepe.
['1oGanbHbBIE IKOIOTHYECKUE TTPOOIIEMBI.

CocyuiecTBoBaHHE PUPOJIBI u YeJI0BEYECTRA. Coxpanenue
OoropazHoobOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA paliMOHATBLHOTO



yOpaBi€HUs MOPUPOJHBIMU pECypcaMu U HUX UCHodb30BaHue. JlocTrkeHus
OMOJIOTMU U OXpaHa MPUPOJIbL.

JdeMoHCcTpanuu:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuupbl u cxemsl: «llumieBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpupogusie coobmiectBa», «llenmu nuTaHus», «IKOJIOTHYECKAS] MUPAMUIAY,
«buocdepa u genoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOMHOrO  Jjeca», «buoneHo3 Bomoéma», «ArpoueHo3», «lIpumepHsie
AHTPONIOTEHHbIC  BO3JICUCTBHS Ha NOPUPOLY», «BaxkHeWIIMEe HMCTOYHUKHU
3arps3HEHUs] BO3AyXa M IPYHTOBBIX BoA», «IlouBa — Ba)kHEMIIasi COCTABIISIONIAS
ouocdeps», «Paktopsl Aerpaganuu mousy, «llapaukossiit 3hdexTy, «DPakTophl
paZoOaKTUBHOTO 3arpsisHeHus Ouocdepb», «OOmas cTpykrypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsd,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B mpupoae».

O6opynoBaHue: MoJenb-anmuivKanus «TunuuHaele OHOILIEHO3bD», TepOapuid
«PactutenbHble cOOOIIECTBaY, KOUIEKINHN «bHoleH03Y, «Bpeaurenu BaKHEUIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIIMM pACTECHUH W
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJIOTMYECKHM TPYIIIIaM OJHOTO BHIA,
Kpacnas xuura Poccuiickoit ®enepanuu, u300pakeHUs OXpaHSEMbIX BHUIOB
pPaCTEeHUN U )KUBOTHBIX.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOITPAMMEBI 110
BUOJIOTMN HA  BA3OBOM  VYPOBHE CPEIHEI'O  OBLIET'O
OBPA3OBAHUMA

Cormacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K peE3yJbTaram
OCBOCHHUS OOyYalOIMMMHUCA TIporpaMM cpeaHero oOmero  o0pa3oBaHMS:
JUYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHYHOCTHBIX PE3yJIbTaTOB OCBOEHHUA mpeamera «buonorus»
BBIJIEJICHBI CIEAYIOLIUME COCTABIIAIOIIME: OCO3HAHME OOYUYaIOIIMMUCS POCCUNCKON
IPaKJAHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITENIBHOCTH
U CaMOOIPENENCHUI0, HaJluyue MOTHBAaMM K OOydeHuro OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPAAUIMN pPa3BUTHA OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh U CHOCOOHOCTh OOYYaroIIMXCsl PyKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTaHOBKaMH, IPUCYIIHMH CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHWs, HAJIUYUE SKOJOTUYECKOrO IMPABOCO3HAHMS,
CIIOCOOHOCTH CTABUTb LIEJIA U CTPOUTD KU3HEHHbIE TIJIAHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUSI NpeaMeTra «bUonorus» IOCTUTaoTCs B
eIMHCTBE Y4YeOHOM U BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBHHM C
TPaJAMLIMOHHBIMU POCCUIUCKUMHM COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-



HPABCTBEHHBIMHU I[EHHOCTSIMHU, MPUHATHIMU B OOIIECTBE NMpaBWJIAaMU U HOpMaMu
MOBEICHUS U CIOCOOCTBYIOT IMpOILIECCaM CaMOIMO3HAHUSA, CAMOBOCIIUTAaHUS U
CaMOpAa3BUTHUs, PpAa3BUTUA BHYTPEHHEH IIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY U IIPABOMOPSAKY, YEIIOBEKY TPyZa U CTaplIeMy IOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OEPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapona Poccumiickoit denepanuu, mpuposie u
OKPYXKaroUIEH Ccpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHMS YyueOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIOIINXCSl PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUWi, T[O3UTHBHBIX BHYTPEHHHUX  YOEXKJCHHI, COOTBETCTBYIOIIHX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, pPaCIIMPEHUE >KU3HEHHOTO
OIBITA W OIBITA JIEITEIBHOCTU B MPOLIECCE Peajr3allii OCHOBHBIX HAIlpaBIICHUU
BOCIIUTATEJIbHON JEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIMHA 00YUaIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOI0 OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLMOHHBIX MpaB M 00s3aHHOCTEH, YBa)KEHUE
3aKOHA U IIPaBOINOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IPU CO3/1aHHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4E€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENSATh COOCTBEHHYIO MO3UIMI0 IO OTHOLICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOCKACHUSIMU, KYJIbTYPHBIMA IEHHOCTSIMU U
COLIMAJIbHBIM IIOJIOKEHHUEM;

TFOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCJIENOBATEIbCKUX 337a4, YBAKUTEIbHOTO
OTHOUIEHUS! K MHEHHUIO ONIMOHEHTOB MpU OOCYXIECHHH CIIOPHBIX BOMIPOCOB
OMOJIOTMUYECKOT0 COJePKaHUS;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UIEHTUYHOCTH,
MaTpUOTU3MA, YBaXKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
PonuHoy, ropmoctm 3a CBOM Kpal, CBOKO PoauHy, CBOM S3BIK U KYyJbTYpY,
IIPOIIIOE ¥ HACTOSAIIEe MHOIOHAIMOHAIBLHOTO Hapoaa Pocecuu;

LIEHHOCTHOE OTHOILLIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM IPUPOJBI,
NOCTHXEHNSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJIEHUE H
pa3BuTHE OMOJOrMM, MOHMMAHUA 3HAUYEHUS OWMOJOTMM B TO3HAHWU 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKa M COBPEMEHHOIO OOIIECTBA;



ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO u 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 32 €r0 Cynb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHE TyXOBHBIX LIEHHOCTEN POCCUICKOTIO HAPOAa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMYMBOTO OyAYyIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJUTEIIAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuuaMu Haponos Poccuy;

4) 3CTeTUYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUpPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIMOHATBLHOTO BO3ICHCTBUSI >KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTpPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbSI U
IMOLMOHAJIBLHOI0 0JIaronoJayuns:

MOHMMAaHUE U pealnu3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE IEHHOCTU TMPaBUJ HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHNE IEHHOCTH MacTepCTBa, TPY10I00HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYyIO JAEATEIbHOCTD;

MHTEpEC K pa3nyHbIM cepaM NnpodhecCUOHANIbHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccud U peau30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1EJECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HCTOUHHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHMS;



MOBBILIICHHE YPOBHS SKOJOTMYECKOMW KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA ISt
OKPYXKarOILEH Cpeabl;

OCO3HaHHUE IJI00AJIBHOTO XapakTepa HKOJOTMYECKUX MPOoOJIeM U IMyTel ux
peuieHus;

CIOCOOHOCTh HMCHOJB30BaTh MPHOOpETacMble MPU HU3YYCHUU OHOJIOTHUH
3HAHMSI W YMEHUS IMPU PEIICHHH Mpo0JIeM, CBS3aHHBIX C PALMOHAIBHBIM
IPUPOJIONIOIB30BAaHUEM  (COOJIIOJIEHUE  MpaBUI  MOBEIEHUS B IPUPOJE,
HAIIpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAaxX, OXpPaHy BHUIOB,
aKOocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYkKaIOUIEH
IPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE HKOJIOTMYECKUE
IIOCJIEICTBHS NIPEAIIPUHUMAEMBIX ACHUCTBUI U IIPEIOTBPAILATD UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN JEATEIBHOCTH SKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JUAJOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHKUE SI3BIKOBOW M YUTATENBbCKOM KYJBTYpbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUSI MUPA;

NOHMMaHUE Ccrneuu@uKkd OHOJIOTMM Kak HayKd, OCO3HaHUs €€ pOoJu B
(GOpMHpPOBaHUM PALMOHAIBHOTO HAY4YHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE IPUPOJIbI, YeJOBEKa U
o0miecTBa, B MO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHHU MpolseM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHJIM3AIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IpoOJIeMbl  pa3BUTHUS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJIOTMYECKUX MPOoOJIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIILHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJOTMYECKUX 3HAHUH B LEIIX
NOBBIICHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIbHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IIPU U3y4YE€HUU OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4YaeMble 3HAHMUA JJs aHaiau3a |
OOBSCHEHHUS SIBIIEHUN OKPYXKAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,



yMEHHE JeNaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
UMEIOLINXCS JAaHHBIX C LENbIO MOTYYSHHsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO HCIIOJIb30BaTh OHMOJIOTWYECKHE 3HAHHS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHME IIEHHOCTU HAyYHOU JesATeNbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HEMpPEpPhIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHMIO HOBBIX 3HAaHUI 1O OHOJOTHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYuMMble JJIsI (POPMHUpPOBAHUS MHUPOBO33PECHHS OOYHAIOLIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKaroUue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE,  OKCIEPUMEHT U JAPYTHX),
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUMH OOYy4YaloIIUXCs, CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHUPOBO33PEHUYCCKUE 3HAHUS W  YHUBEPCAIbHBbIC Y4eOHbIC JCHCTBHS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeTtanpenMeTHbIE PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHETO OOIIETo
00pa30BaHus JOJKHBI OTPAXKATh:

OBaajaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbHBIMH
AEUCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TPW OCBOCHHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUK, 0O00OIICHHUS ), PAaCKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTpPENCNATh 1ETU JeATCILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXICHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHMS B PAcCMATPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;



NPUMEHSATH CXEMHO-MO/IEJIbHbIE cpenctBa Ui IPEACTaBIICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTax, a
TAaK)K€  NPOTUBOPEYMH  Pa3HOrO  pOJAA,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBaTb M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJIBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOIEHCTBHUSI;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JIEATEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3ITUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpPIpeTaluM, NPeoOpa30BaHUI0 M NPHUMEHEHUI0 B Y4EeOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTb U (HOPMYyJIHpPOBATh COOCTBEHHBIE 3a/Jadyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE€ PEIICHHUS 3aJadd  pPe3yJIbTarThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh LEJICHAIIPABICHHBIM MOUCK IMEpeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMEThb MEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjiararb OPUTHMHAIBHBIE MOJIXOJbl M pELIEHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOIMYCKAIOIIKE albTepHATUBHBIC PEIICHUS.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIUK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(GbOopMyIMPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOM ISl BBHITOJTHEHHS YICOHBIX
3azay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMPEACTABICHUS
Oounosiornyeckor nHGpopmaruu (cxeMbl, rpauku, TUarpaMMbl, TaOJUIIBI, PUCYHKU
" Ipyroe);

UCIIONBb30BaTh HAY4YHBIM SA3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Owonornyecko HWHPOPMANMEH: TPUMEHATh XUMHUYCCKHE, (HU3UYECKUE W
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIbI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HAaBaHWS W 3aMWATHl  WHOOpMAaIH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenne:

OCYIIECTBJISATH KOMMYHHUKAIIMK BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3aaBaTh
BOTPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaraeMon
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh IMO3UIIUNA JPYTHMX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalTbHBIE CpPEICTBA OOIICHHUS, TOHWMAaTh 3HA4YCHHE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs JIPYTUX JIOJEH, MPOSIBISATh YBAKUTEIBHOE OTHOIIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIH30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHUMATh M HCIOJL30BaTh MPEUMYINECTBA KOMAaHAHOW W WHAMBUIYaTbHON
paboThI MpU PEIICHUH OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBHS MPH PEIICHUN YIeOHOH 3a1a4m;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHM C yd4&€TOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH KaXKJIOTO WieHA KOJUICKTUBA;

OPUHUMATh II€Td  COBMECTHOW  JIeATENHbHOCTH, OpPraHW30BBIBATH W
KOOPJAMHUPOBATH JIEUCTBUA IO €€ IOCTUKEHUIO: COCTABIATH IUIAH JECHCTBUM,
pacmpenensaTh poid ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paboTHI;

OIICHMBATh KauyeCTBO CBOEr0 BKJIaJa W KaXKIOr0 yYaCTHHKAa KOMaHIbI B
OOIIHiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;



MpejaraTb HOBBIE MPOEKThI, OLUECHUBATh HAEU C MO3ULIUHA HOBU3HBI,
OPUTHHAJIBHOCTH, NPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATErMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHne YHUBEPCAJTbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuzanms:

WCITOJIB30BaTh OHOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHUS TIPOOJIEM W UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBHIOMpAaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUM IIEJIEBbIE M CMBICIOBBIE
YCTaHOBKHM B CBOMX JICMCTBHUSIX M MOCTYNKAX IO OTHOILICHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MTO3HABATEIBHYIO JIESITEIBHOCTD, BBISBIISITH
poOIeMbl, CTaBUTh U (POpMYyIHMpOBaTH COOCTBEHHBIE 3aJla4l B 00pa30BaTEIbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH  pPELICHUS MpoOJieMbl €  YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIMPOKOW DSPYAUIIMH B
pa3HbIX O00JACTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIM U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OILICHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KaK  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUA M MBICIUTENBHBIX MPOILECCOB, HUX pPE3yJbTaTOB U
OCHOBAHUM, MCIOJIH30BaTh MPUEMBI pePICKCUM ISl OLIEHKH CHUTYalluu, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OLICHUBAaTh PUCKU WU CBOECBPEMEHHO IPUHUMATH PELICHUS 110 HX
CHIKECHUIO;

MPUHUMATh MOTHMBBI M apPryMEHTBl JPYTHX MpPU aHAIN3€ pPe3yJIbTATOB
JIESITETbHOCTH;

3) npuHsATHE CeOsl ¥ APYTHUX:

MPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHMBBI M apPryMEHTBl JPYTHX MpPU aHAIN3€ pPe3yJIbTATOB
JIESITETbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTIUX HA OIIUOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C TTO3UIIUU JPYTOTO YEJIOBEKA.



INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarbl OocBoeHHs mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamera «buonorus»
HAy4YHbIC 3HAHUA, YMEHHUS U CHOCOOBI IEHCTBUI MO OCBOEHHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JESTEIHHOCTH MO MOJIYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUU B PA3jMYHBIX YUEOHBIX CHUTYalUsAX, & TAKKE B PealbHBIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTaBICHBI [0 ToAaM O0yUEHHUS.

[IpenMeTHBIE pe3yiabTaThl OCBOEHUS y4ueOHOro mpeamera «buonorus» ¢ 10
KJacce NOJDKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAy4YHOTO MHUPOBO33pPEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIUMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA IS PELICHUS KU3HEHHBIX 3a7a4;

YMEHHME PACKPBIBaTh COJAEpKAHME OHUOJIOIMYECKUX TEPMHHOB M MOHSTHM:
XKU3Hb, KJETKa, OpPraHu3M, MeTaboau3M (OOMEH BELIECTB M IpPEBpallCHUE
HHEPrUMn), TOMEOCTa3 (CaMOperyJssilus), ypOBHEBask OpraHu3alisl KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

YMEHHME H3JIaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHAass, XpOMOCOMHas,
MyTallMOHHAsl, LIEHTpaJibHas JOorMa MOJIEKYJsIpHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunioBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOXKECHUS KyJIbTYpHbIX pacTenuit H. M. BaBuiioBa), onpeaensTh rpaHUIlbl
WX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUU: HAOJI0/IEHUE U
ONMCAHUE KUBBIX CUCTEM, ITPOLIECCOB W SIBICHMI, OPTaHU3alMs U NPOBENCHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HMCCIEIyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE IMOIYYEHHBIX
pPE3yNbTATOB, MCIOJIb30BAHHBIX HAy4YHBIX NOHSTHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU IOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJENATh CYIIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK IPOKAPHUOT U
AYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHHs] dHEPTUU B KIIeTKe, (POTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEMOCHMHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHMS, HWHAMBUAYAJBHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIs1 MPUHATUA MPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedeHus: 0e30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBbS
OKPYXAaIOLUX IO, COOMI0IEHNs HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KaIOIIeH
NPUPOAHON cpee, MOHUMaHUE HEOOXOJIMMOCTH HCHOJIb30BAHUS JTOCTUKEHUN



COBpEMEHHOW  Oumojorum ¥ OHMOTEXHOJOTHMM  JOJs  PalUOHAIBHOTO
IPUPOIOTIOTIH30BAHUS;

YMEHUE pellaTh DJJIEMEHTApHblE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUHOE CKpEUIMBaHUE, CICIUICHHOE HacleIoBaHue, COCTaBIATh CXEMbI
MOHOTUOPHUIHOTO CKpEIIMBaHUS JUIsl TpeIcKa3aHusl HaclelOBaHUS MPU3HAKOB Y
OpTraHU3MOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAKTUYECKHUE padOThI, COOIIOAATH
MpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMAILIUIO
OMOJIOTMYECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAaHUS U3
pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(GOPMAIINU, HAYYHO-TIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIENIOBaHUI B OHOJIOTHUH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLIECHMUS,
000011ass OMOJIOTUYECKYI0 UH(OPMALIUIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUSI ydeOHoro npeamera «buonorus» ¢ 11
Kaacce TOJKHBI OTPaXKaTh:

Cc(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHM B CUCTEME HAYyYHOTO
3HAaHUs ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHON €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKIAJIE POCCHHUCKHUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBAaTh COACpKAHHE OUOJOTMYECKUX TEPMHHOB M TOHSITHIA:
BU/JI, TONYJISALNS, T€HO(OHA, SBOJIOLMS, ABMKYILIUE CUIBI ((PAKTOPHI) IBOJIOLUH,
MIPUCTIOCOOICHHOCTh OPTaHW3MOB, BHI000pa30BaHME, JKOJOTHUYECKHE (DAKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBI, PEAYIEHThI, IEeNu MUTaHUS,
AKOJIOTHYECKas MpamMua, Ouoreoenos, onocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs DBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogasimeBoro cxonctBa K. M. bopa, uepenoBanusi riaBHBIX HalpaBiICHUN U
nyTteit spomorun A. H. CeeproBa, yuenuss o o6uochepe B. M. Bepnamckoro),
OTIPEENISITh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO TMO3HAHUS B OMOJIOTUH: HAOIIOICHUE U
ONKCaHUE >KUBBIX CHCTEM, TPOIIECCOB M SBICHWH, OpraHU3alus W MPOBEICHHE
OMOJIOTMUECKOT0  DKCIIEPUMEHTa,  BBIABIDKEHHWE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXy HCCIECIyeMbIMH BEIMUYMHAMU, OOBSICHEHHE TMOJYYSCHHBIX
PE3yNIbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH W 3aKOHOB, YMCHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE TPU3HAKH CTPOSHUS OHOIIOTHYECKUX
OOBEKTOB: BHUJOB, MOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpPEIYyLIEHTOB,
OMOreoneHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEICTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPHUCIOCOOJEHHOCTH



OpPraHM3MOB, JEHCTBUS SKOJOTMUECKUX (DAKTOPOB HAa OPraHU3MBI, IEepeHoca
BEIIECTB M MOTOKA BSHEPIHMM B SKOCHCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUM, JJIl IPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOMU
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKPYXAIOIIUX JIOJEH, COOMI0/IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIeH
NPUPOAHON cpesie, MOHUMaHUE HEOOXOJIMMOCTH HCIOJIb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTHH 711 PALIMOHATILHOTO PHUPOA0IIOIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHbIE OMOJOTHYECKHE 3a/1aud, COCTABISATh CXEMBbI
MepEeHOCca BEIIECTB U PHEPTUH B IKOCUCTEMaxX (LIETH MUTaHUsA);

YMEHUE BBIMOJIHATh J1TA0OpATOPHBIE M TPAKTUYECKUE padOThl, COOIIOATH
npaBuia npu paboTe ¢ ydeOHBIM U Ja00PaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OICHHUBaTh U HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpUBaTh  TJ00adbHBIE  DKOJOTUYECKUE  TPOOIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH IO OTHOUICHUIO K HUIM COOCTBEHHYIO MTO3ULUIO;

YMEHUE CO3[1aBaTh COOCTBEHHbBIE IHMCbMEHHBIE M YCTHBIE COOOLIEHUS,
00061m1ast 6uoyIornYecKkyr0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN armapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne KoumnuecTBo yacos

n/ HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl Beero KoHTpouabH Ipakruyeck IOP

n ble paboThI ue padboTsbl
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBble CUCTEMBI U MX OpraHu3aIus 1 https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTAaB U CTPOCHUE KIIETKU 8 1 https://m.edso00.ru/7f41c292
4 KuzuenesreabHOCTb KJIETKU 6 https://m.edsoo.ru/7f41c292
5) PazMHOXeHUE 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB 5 1 https://m.edso0o.ru/7f41c292
6 HacnencrBeHHOCTh M1 KBMEHYMBOCTH OPraHU3MOB 8 15 https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHUH 3 https://m.edso0o.ru/7f41¢c292
8 PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c292

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4

11 KIIACC

Ne KoauuecTBO 4acoB

HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl 0P
n/n Bcero Konrtpouabnbsie IIpakTnuyeckne
padoThI padoThI

1 DBOIOIMOHHASA ONOIOTHsA 9 1 https://m.edsoo.ru/7f41cc74
2 Bo3HMKHOBEHME U Pa3BUTHE )KU3HU Ha 3eMIIe 9 0.5 https://m.edsoo.ru/7f4lcc74
3 Opraau3Mbl U OKpYXKaromas cpeaa 5 1 https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa U 3KOJIOTHUECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpems 2 https://m.edsoo.ru/7f41cc74

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
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