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NOACHUTEJIBHAA 3AIIMCKA
[Ipu paszpaboTke mporpaMmbl 1O OHOJIOTHU TEOPETHUYECKYI) OCHOBY IS

OMpEeNIeTICHNUs] TOJAXO0/I0B K (POPMHUPOBAHUIO COJEpKaHUS Y4EOHOro mMpeaMera
«buomorusi»  cocTaBWIM: KOHIENTyajdbHble mnoyoxkeHus @DIrocC COO o
B3aMMOOOYCIIOBICHHOCTH 1IeJIeH, COJIepKaHUsl, pe3yIbTaTOB OOYy4YEeHHsS U TpeOOBaHUMN
K YPOBHIO TIOJITOTOBKH BBITYCKHHUKOB, MOJIOKEHUS 00 OOIMIMX MENAX W MPUHIUIAX,
XapaKTePU3YIOIIUX  COBPEMEHHOE COCTOSIHUE CHUCTEMBbl CPEIHEro  0OIlero
oOpazoBanus B Poccuiickoit ®denepanuu, a Takke IMOJIOXKEHUS O crenuduke
Ouonoruu, e€ 3HAYECHWHM B TIO3HAHWU IHKUBOM TIPUPOABI U  00ecredeHUH
CYIIECTBOBAHUS dYelloBeuecKoro obmiectBa. CoOrmacHO Ha3BaHHBIM  ITOJIOKEHUSM,
oTpeJieNIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI 110 OMOJIOTUU U €€ CTPYKTYpA.

Pabouas mporpamMma cocTaBiIieHa C ydeToM paboueli mporpaMMbl BOCITUTaHHS
MBOY COII r.ITuonepckoro.
[Iporpamma 1o Omosioruu HaéT MpeCTaBICHUE O IensaX, 00 oOIel crpareruu

0o0yueHus, BOCIIMTAHUS M Pa3BUTHs OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO MpeaMeTa
«buonorusi», onpenensier o0sA3aTENIbHOE MPEAMETHOE COAECPKAHUE, €r0 CTPYKTYPY,
pacnpenelieHue IO pasjeiaM M TeMaM, PEKOMEHIYEeMYI0 I0CJIeI0BaTelbHOCTD
M3Y4YeHHUS] y4eOHOTro MaTepuayia ¢ YYETOM MEXKIPEAMETHBIX W BHYTPUIIPEIMETHBIX
CBA3€H, JIOTMKM OO0pa3oBaTEIbHOIO IPOLECCA, BO3PACTHBIX OCOOEHHOCTEH
00y4Yarommxcs.

B mporpamme mo OMOJI0THM TakKe YYUTHIBAIOTCA TPEOOBAaHUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METANpEJAMETHBIM U TPEAMETHBIM pe3ylbTaraM OOy4deHUs B
(hopMUpPOBaHUM OCHOBHBIX BHUJOB yue€OHO-TIO3HABATEIbHOU JIEATEIIbHOCTH/y4eOHBIX
JEeNCTBUI 00yYaroUXCs MO0 OCBOCHUIO COJIEPKaHUsI OMOJIOrMYECKOro 00pa3oBaHUsI.

B mporpamme mo 6umonoruu (10—11 xmaccel, 6a30BbIii YPOBEHb) peaM30BaH
OPUHIIMI TPEEeMCTBEHHOCTH B M3Y4YeHHH Owuoioruu, Onarojgapss 4YeMy B HeEH
MPOCMATPUBACTCSl  HAMNPABJIECHHOCTh HA  pa3BUTUE 3HAHUM, CBS3AHHBIX C
(dhopMUPOBaHHEM E€CTECTBEHHO-HAYUYHOI'O MHUPOBO33PEHHUS, [IEHHOCTHBIX OPUEHTAIINI
JUYHOCTH, IKOJIOTMYECKOT0 MBIIIJIEHUS, IPEJICTABICHUNA O 3J0OpOBOM 00pa3e >KU3HU
1 OCpEeXHBIM OTHOIICHHUEM K OKpYXKaroller mpupomHoi cpene. Iloatomy Hapsmy c
M3YYCHHEM OOIIEOMOIOTUYECKUX TEOpUH, a TAKKe 3HAHWA O CTPOCHUU IKUBBIX
CUCTEM PAa3HOr0 paHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIONIMX B HHUX IPOILIECCOB B
porpamMme 1o OMOJIOTHH YeJIeHO BHUMaHUE MCTOIb30BAHUIO MOJYYEHHBIX 3HAHUM
B TMIOBCEIHEBHOM KU3HU JJI1 pEUIeHUA MPUKIAJAHBIX 33/7a4, B TOM YHCIE:
NpoUIAKTUKA HACJEACTBEHHBIX 3a00JIEBaHUN 4YEIOBEKA, MEIUKO-TE€HETHUYECKOIO
KOHCYJIbTUPOBAHUs, OOOCHOBAHHUS 3KOJOTUYECKH I11eJ1IeCO00pa3HOro IMOBEACHUS B
OKpYXalollel MPUPOTHON cpele, aHallu3a BIUSHUSA XO3SIMCTBEHHOM IESATENbHOCTU
YeJIOBEKa HAa COCTOSHUE MPHUPOJHBIX U HUCKYCCTBEHHBIX HKOCHUCTEM. Y CUJICHUE
BHUMaHUA K TMPUKIAJAHON HamMpaBieHHOCTH Yy4yeOHoro mnpeamera «buonorus»
MPOJIMKTOBAHO HEOOXOIMMOCTBIO OOECIEUCHHS] YCJIOBUHM ISl PEIICHUS OJHOW W3
aKTyaJIbHBIX  3a/lad  IIKOJBHOTO  OMOJOTMYECKOro  oOpa3oBaHus, KOTOpas



npenanonaraer (GOpMUPOBAHUE Y OOYUYAIOIIMXCA CIIOCOOHOCTH aJalTHPOBATHCA K
U3MEHEHUSIM JTMHAMUYHO Pa3BUBAIOIIET0CS COBPEMEHHOIO MHpA.

buonorus Ha ypoBHE cpeaHero o0uiero o0pa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona oOecneunBaeT (GOPMUPOBAHUE y OOYUYAIOMIMXCS MPEICTABICHUN O HAYYHOU
KapTUHE MHUpa, paclupser W o0000laeT 3HAHUS O JKUBOM TMpUpoAe, €&
OTJIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM OpraHM3allUd U HBOJIIOLMH, CO3AAET
YCIIOBUS JIs1: TO3HAHUSI 3aKOHOB KMBOM Npupozbl, GopMUpoBaHUs (yHKINOHATBHOMN
IPaMOTHOCTH, HaBBIKOB 3JI0POBOIr0 M 0€30MacHOro odpasa >KM3HHU, 3KOJIOTMYECKOIrO
MBIILJIEHUS, IEHHOCTHOI'O OTHOILICHHUSI K YKUBOU MPUPOJIE U YETIOBEKY.

Bonpioe 3HaueHre OMONOTHsSI UMEET TaKKe ISl PELEHUS BOCIUTATENIbHBIX U
Pa3BUBAIOIIMX 33]a4 CPEAHEro o0iero o0pa3zoBaHus, COLUATU3AUN 00yJatOIUXCSl.
N3yuyenune ouonoruu o0ecreynBaer yCIIOBUS TUTSI (dbopmupoBaHUs
UHTEIJIEKTYaJbHbIX, = KOMMYHUKAIIUOHHBIX UM  HMH()OPMALMOHHBIX  HaBBIKOB,
ACTETUYECKON KYNbTYpbl, CIIOCOOCTBYET HUHTErpalMd OHOJIOTMYECKHX 3HAHUN C
NPEICTaBICHUAMU U3 IPYTHX y4EOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMHH U
reorpaguu. Ha3BaHHbIE TOJOXKEHHS O NpeIHa3HAYeHUH Y4eOHOro mpeamera
«buonorus» coCcTaBWIM OCHOBY JUIsl OIpeEAeleHUs NOAXOJ0B K OTOOpy u
CTPYKTYPUPOBAHUIO €r0 COJEpKaHus, IPEACTABIEHHOT0 B POrpaMMe 110 OHMOJIOTHH.

Ot6op conepxaHust ydyeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C TMO3MIHUA KyJIbTYpOoCOOOpPa3HOI'0 MOAXOAA, B COOTBETCTBUM C
KOTOpPBIM OOydaromuecss JODKHBI OCBOUTh 3HAaHUS U YMEHHUS, 3HAYUMble MJis
(dbopMupoBaHus 00IIEN KYIbTYpHl, OMpPENEsIoNIie aJeKBaTHOE OBECHHE YeI0BeKa
B OKpYXKalolled MPUPOJHON Cpele, BOCTPEOOBAHHBbIE B TOBCEIHEBHON >KU3HU U
MIPaKTUYECKON aesTenbHOCTH. Oco0oe MEecTo B 3TOM CUCTEME 3HAHMM 3aHUMAIOT
AJIIEMEHTBHl  COJEp)KaHUs, KOTOpbIE€ CIIy>)KaT OCHOBOM i (OpMUpPOBaHUs
MPEJCTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHE MUPA U LEHHOCTHBIX
OPUEHTAlUSAX JIMYHOCTH, CIOCOOCTBYIOIIMX T'yMaHW3aUUd  OHOJOTMYECKOIO
oOpa3oBaHus.

CrpykTypupoBaHHe coAepkKaHMs Y4eOHOro maTepuana B Iporpamme 1o
OMOJIOTMM  OCYIIECTBJIEHO C€ Y4Y€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUH 00
OTJIUYUTENBHBIX OCOOEHHOCTSIX KUBOW MPUPOJBI, O €€ YpPOBHEBOW OpraHM3aluu U
ABOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHoro mnpeamera «buomorus»
BBIJICJIEHBI CJENYIOIIME CojepKaTesnbHble JTUHUU: «buonorus kak Hayka. Metoabl
HAayyHOro mMO3HaHUA», «KieTrka kak Oumonormueckas cucrema», «OpraHms3Mm Kak
Ouonoruyeckas cucrema», «Cucrtema W MHOroo0Opazue OpPraHHUYECKOro Mupay,
«OBOIOLHUS KUBOU MIPUPOABI», «DKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTI».

Ilenp wm3ydyenus ydeOHoro mnpenmera «buomnorus» Ha 0a30BOM YpOBHE —
OBNIQZICHHME  OOYYalOIIMMHCS  3HAHUSIMH O  CTPYKTYPHO-()YHKIHMOHAJIHHOM
OpraHu3alliy >KUBBIX CUCTEM Pa3HOrO paHra U NpUOOpPETEeHNE YMEHUI HUCIONIb30BaTh
OTH 3HAHUS JJISl TPAMOTHBIX JCHCTBUI B OTHOIICHWH OOBEKTOB >KUBOW MPHUPOABI H
pelleHUs Pa3INYHbIX )KU3HEHHBIX TPOOIIEM.
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JlocTmkenue 1enu u3ydeHus ydeOHoro mpeamera «buosorus» Ha 0a3oBOM
ypoBHE 00€CTICeYMBACTCSI PEIICHUEM CISAYIOIINX 3a/1a4:

OCBOCHHE OOYYalOIIUMHUCSI CHUCTEMBl 3HAHUW O OHOJIOTMYECKHX TEOPHSIX,
YUYCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBWIax, CIYXKallMX OCHOBOMU
U1 GOPMHUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HayYHOM KapTHHE MHpa, O
MEeTOZ[aX HAy4YHOTO ITO3HAHHUS, CTPOCHHH, MHOTOOOpa3sMu M OCOOCHHOCTSX IKUBBIX
CHCTEM PAa3HOI'0 YPOBHS OpPraHM3aIMH, BBIAAIOIIUXCS OTKPBITHSX M COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOyYarolUXCS TTO3HABATEIbHBIX, HWHTEJUICKTYalbHBIX U
TBOPYECKHX CIOCOOHOCTEM B TIpoIlecCe aHalu3a JAaHHBIX O MYTSIX pPa3BUTUSA B
OMOJIOTMM HAyYHBIX B3IJISJ0B, MJICH M IOAXOJ0B K H3YYCHHIO JKHBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3AIluu;

CTAHOBJIEHHE Yy OOy4arwImxcs oO0meldl  KyJIbTypbl, (YHKIIMOHAJIBLHOU
IPAaMOTHOCTH, PA3BUTHE YMEHHU OOBSCHATh M OILICHWBATH SIBIICHHUS OKPY)KAIOIIETO
MHUpa KUBOW MPUPOJIbI HA OCHOBAHWU 3HAHUU U OMbBITA, MOTYYECHHBIX MPU U3YYCHUU
ouonoruu,

dbopmupoBaHre y OOydYaloImMXCs yMEHUW WUIIOCTPUPOBATh 3HAUYEHUE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYCCKOW JEATETLHOCTH 4YeJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOIOTUH;

BOCIUTAHUE YOEKIEHHOCTHU B BO3MOXHOCTH TIO3HAHUS YEJIIOBEKOM IKUBOU
MIPUPOJIBbI, HEOOXOAMMOCTH OEPEKHOI'0 OTHOIIEHUS K HEH, COOIOICHUS ITHYECKUX
HOPM TIPH MPOBEICHUN OMOJIOTUISCKHUX UCCIICIOBAHHMIA;

OCO3HAHUE IIEHHOCTU OHWOJIOTMYECKUX 3HAHUM Ui TOBBIIICHUS YPOBHS
AKOJIOTUYECKOUN KyIbTYpHbl, 11sl (GOPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUSI;

PUMEHEHHE MPUOOPETEHHBIX 3HAHUM W YMEHUW B NMOBCEAHEBHOW KU3HH IS
OLICHKH MOCJIEICTBUM CBOEH HEATEIBHOCTH MO OTHOIIECHHIO K OKPY)KAIOIIEH CpEIeE,
COOCTBEHHOMY 37I0POBBIO, OOOCHOBaHHE M COONOJIEHHE Mep NPOPUIAKTUKA
3a00JIeBaHUM.

B cucreme cpemgnero obmiero oOpaszoBaHusi «buosjorus», wuzydaemas Ha
0a30BOM YypOBHE, SBIISICTCSA 00s3aTEIbHBIM YYEOHBIM IIPEAMETOM, BXOJSAIINM B
cocTaB peaMeTHon o0nacTu «EcTecTBeHHO-HAYYHbBIE TPEAMETHI».

Jlns u3ydeHus: OMojaoruv Ha 6a30BOM ypOBHE CpeaHEro o0IIero oopasoBaHus
orBoauTcs 68 yacos: B 10 kitacce — 34 gaca (1 yac B Henento), B 11 kimacce — 34 vaca
(1 gac B HeneINIO).

Peanuzanusa mporpamMmbl  OyJIeT  OCYHIECTBISITRCA C  HCIOJIb30BaHUEM
o0OpyaOBaHUS IIEHTpPA OOpa30BaHUS ECTECTBEHHO-HAYYHONM M TEXHOJIOTHYECKOM
HampaBlieHHocTer «Touka poctay, pacnoyiokeHHoro Ha 6aze MBOY COII
r.Ilnonepckoro



COAEPKAHUE ObYUYEHUA

10 KJIACC
Tema 1. BuoJsiorust kak Hayka
buomoruss  kak  Hayka. CBsi3p  Oumosiorud ¢ OOIIECCTBEHHBIMH,

TEXHUYECKUMU W JPYTUMU €CTECTBEHHBIMM HaykKaMu, Quiocopuer, STUKOH,
ACTETUKON U mpaBoM. Ponb Ouonmorun B (POpMUPOBAHMH COBPEMEHHOM Hay4yHOU
KapTuHbl Mupa. Cucrema OMOIOrHYECKUX HAYK.

MeTtonbl MO3HAHMS KUBOW MPUPOJBI (HAOIIOJACHHUE, DKCIIEPUMEHT, OMHUCAHUE,
U3MepeHue, Kiaccupukaius, MoJeIMpoOBaHNe, CTATUCTUYECKast 00pabOoTKa JaHHBIX).
Jemoncmpayuu:

Ilopmpemuwi: Y. [lapun, I'. Menaens, H.K. Konbos, k. Yorcon u @. Kpuk.
Tabnuyst u cxemol: «MeToIbI TO3HAHUS )KUBOW TPUPOJIBI.
Jlabopamopuwie u npakmuueckue padoomaol:

[Ipaktnueckas padora Ne 1. «lcnonb30BaHuE pa3IMYHBIX METOJOB IpPH
U3YYCHUU OMOJIOTUIECKUX O0OBEKTOBY.

Tema 2. J)KuBble CHCTEMBI U UX OPraHU3aIUA

Xusble cructeMbl (OMOCHCTEMBI) KaK MpEeAMET H3ydeHusl ouonoruu. Otinuue
KUBBIX CUCTEM OT HEOPTraHUYECKOM MTPUPOJIBI.

CaoiicTBa OMOCHUCTEM U WX Pa3HOOOpa3ue. YPOBHU OpraHu3aliu OMOCUCTEM:
MOJICKYJIAPHBIN, KJIETOYHBIM, TKAHEBBIA, OPTaHU3MEHHbBIM, IMOIYJIAIMOHHO-BUI0BOM,
HKOCUCTEMHBIH (OMOTreoLeHOTHYECKUI), OrochepHBbIil.

Hemoncmpayuu:

Tabauywl u cxemol. «OCHOBHbBIE IPU3HAKH KU3HUY», «Y POBHHU OpraHU3alUU

KUBOUTIPUPOABI.
Obopyoosanue: moaenb monekybl JITHK.
Tema 3. XuMun4ueckuii cocTaB 1 CTpOeHHE KJIETKH

XUMHAYECKHM COCTaB KIIETKA. XHWMHUYECKHUE DJIEMEHTBI: MaKpPOAJIEMEHTHI,
MUKpO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BELIECTBA.

OyHKIMM BOABI W MHUHEPAJIBHBIX BelIeCTB B KieTke. [lommepkanue
OCMOTHYECKOrobanaHca.

benku. CoctaB u crpoeHue O€IKOB. AMHHOKHCIOTBI — MOHOMEpHI OEJIKOB.
HezaMeHnmble U 3aMEHHUMbIE aMUHOKHCIOTBI. AMUHOKHUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl ~ OCIIKOBOM  MOJIEKYJIbl  (TIEpBUYHAS, BTOpPUYHAsA, TpPETUYHAs W
YeTBEPTUYHAS CTPYKTypa). XMMUYECKHE CBOMCTBA 0eNKOB. buonornyeckue GyHKIInu
OEJIKOB.

®epmeHThl — Ouosiornueckue karaiausaropbl. CTpoeHne (pepMeHTa: aKTUBHBIN
1eHTp, cyocrpatHas crenuduanocts. Kodepmentsl. Burammasl.  OTianuaus
(GbepMEeHTOB OT HEOPTraHUYECKHUX KaTalnu3aToOPOB.

VYraeBoabl: MOHOcaxapuabl (TJIIOKO3a, pudo3a U Je30KCUpuO03a), nucaxapuibl
(caxaposza, JaKkTo3a) U MoJUcaxapuibl (Kpaxmani, TJIMKOTeH, IeJIII0JI03a).
buonornyeckue GyHKIMM yTIE€BOAOB.

Jlumunper:  Tpurnmuuepunbl,  Gochomunuapl,  crepouasl. [ uapoduibHO-
ruapodoOHbiecBoiicTBa. bronornyeckue ¢pyHkuuu nunuaoB. CpaBHEHUE YTIEBOOB,
OEJTKOB W JTUTIUIOB KaK UICTOYHUKOB SHEPTHH.

Hyxkneunossie kucnorst: JJHK u PHK. Hykieornasl — MOHOMEPBI HYKJIIEUHOBBIX
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kucnot. Ctpoenue u pynkuuu JJHK. Crpoenne u pynkuuu PHK. Buast PHK. AT®:
CTpoeHue U (QyHKIIHH.

[uronorust — Hayka o kierke. KinetouHast Teopusi — npuMep B3aUMOJEHCTBHS
uaenn pakToB B HAYYHOM MO3HAHUM. METOIbl U3yUEHUS KIETKH.

Krnerka kak menmoctHast xuBas cuctema. OOIue NMPU3HAKK KIETOK: 3aMKHYTas
HapykHas memOpaHna, Mmonekysbl JIHK kak renernueckuil anmnapar, cuctema CUHTE3a
Oenka.

Tunbl KJIETOK: SyKapuoTHueckas U npokapuorudeckas. OCOOEHHOCTH CTPOCHUS
npokapuotuyeckod  kinetku.  Knerounas  crenka — Oakrepuil.  Ctpoenue
AyKapuOTUYECKON KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENLHOM, )KUBOTHON U TPUOHOM
KJIETKH.

[ToBEepXHOCTHBIE CTPYKTYPBhl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJMKC, HX
¢bynkuuu. Ilnazmatuueckass memOpaHna, e€ cBoiictBa M (PyHkiuu. llutornazma u
e€¢ opranouansl. OgHomeMOpanHbie opraHoubl kietku: JOIIC, ammapat [Nombmxwu,
nn30coMbl.  [lolyaBTOHOMHBIE OpraHOWIBl KIJIETKA: MUTOXOHAPHUM, IUIACTHJIBL.
[Ipoucxoxaenne MUTOXOHIpUM u 1wiactua. Buael mnactua. HememOpaHHbIe
OPTaHOUIBIKJICTKU: pPUOOCOMBI, KJIECTOUYHBIN IEHTP, IIEHTPUOIIUA, PECHIUYKH, KI'YTUKH.
O yHKIMUOPTaHOUIOB KIIETKU. BriroueHus.

SAnpo — perynaropHslid HeHTp kieTku. CtpoeHue siapa: siaepHas o00JIOYKa,
KapHoIlIa3mMa, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BENIECTB B KIIETKE.
Hemoncmpayuu:

Ilopmpemwi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, K.M. bap.

Juacpammor: «PacrpeneneHue XUMHYECKUX 3SJIEMEHTOB B HEXKHBOW IPUPOIEH,
«Pacnpenernenne XuMHUYECKUX JIEMEHTOB B JKUBOU MIPUPOAEY.

Tabnuysl u cxemvl.: «llepuonnueckas Ta0MUIa XUMUYECKUX DJIECMEHTOBY,
«CTpoeHrue MOJEKyJIbl BOJbl», «buocunTes Oenka», «CTpoeHHUE MOJIEKYJIbI
oenka», «Ctpoenue Qepmenta», «HyknennoBbie kucnorel. JHK», «Ctpoenue
Mosiekyinbl AT®», «CTtpoeHue 3yKapHOTHUYECKON KIEeTKu», «CTpOeHuEe MKUBOTHOU
KIETKN», «CTpOeHuE paCTUTENbHOUW KIETKn», «CTpOoeHHe NpPOKapUOTHUYECKOU
KIIETKN», «CTpOEeHUE Sapa KIETKN», «YTIEBOABDY, «JIMIUIbI».

Obopyoosanue: CBETOBOM MUKPOCKOI, 00OpyIOBaHHE Jisi TMPOBEICHUS
HaOJIIOJICHUI, W3MEPEHMM, SKCIEPUMEHTOB, MHKpONpenapaThl pPaCTUTEIbHbIX,
KUBOTHBIX M OAKTEPHATbHBIX KJIETOK.

Jlabopamopusie u npakmuueckue padomal:

Jlabopatopnass pabora Ne 1. «M3ydeHne KaTAIUTUYECKOW aAKTHBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl UK KaTalasbl).

Jlabopartopnas padota Ne 2. «M3yueHue cTpoeHus: KIETOK PaCTCHUM, >KUBOTHBIX
1 OaKTepHil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax u uX OMUCAHUEY.
Tema 4. /KuzHeneATeIbHOCTH KIETKH

OOmeH BemiecTB, Wi MeETa0OMM3M. AcCUMWIAIMS (TUTACTHYECKU OOMEH) U
TUCCUMWISIMS  (PHEpreTUYecKuid OoOMEH) — JBE€ CTOPOHBI €IMHOr0 Mpolecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHUS BEHIECTB M SHEPrUM B IOHHUMAaHUU
MeTabonu3ma.



Tuner oOmeHa  BemiecTB:  aBTOTpodHBIM U rereporpodHbiil.  Poib
(dbepMeHTOBB OOMEHE BEIECTB U MPEBPAICHIU YHEPTUHU B KIICTKE.

®orocunte3. CBeroBas u TeMHOBas (ha3wl poTrocuHTe3a. Peakuun ¢porocunTesa.
OddexktuBHocTh (oTocuHTe3a. 3HaueHUe (PoToCHHTE3a I KU3HU Ha 3eMIle.
Bnusaue ycnoBuii  cpenbl Ha  (DOTOCHMHTE3 H  CIOCOOBI  TOBBIIICHUS  €T0
MPOAYKTUBHOCTHY KYJIbTYPHBIX PACTCHUM.

XeMocHuHTe3. XEMOCUHTE3upylolue OakTepuu. 3HAYEHUE XEMOCHUHTE3a st
KU3HUHA 3EMIIE.

DHepreTuyeckuii oOMEH B KJeTKe. PacliernieHue BeIecTB, BbIICIECHUE U
aKKyMYJIUPOBAaHHE DHEPTUU B KIETKE. DTambl IHEPreTUYecKoro oomena. [nmukomnus.
bpoxenue u ero Buabl. KuCIOpOAHOE OKHCIEHUE, WIM KIECTOYHOE JbIXaHUE.
OxucnurensHOe (hochopmmpoBanue. IPPEeKTUBHOCTD IHEPTETUUECKOTO OOMEHA.

Peaknun wmarpuyHoro cuHTe3a. ['eHermueckas wuHbopmarus u  JIHK.
Peanuzanusa renerudeckod wuHpoOpMalMu B KieTke. ['eHeTHYeckud KO U €ro
cBoiicTBa. Tpanckpunmus — marpuunbii cuate3 PHK. Tpancnsmus — Oumocuntes
Ooenka. Otambl TpaHchsanuu. KoaupoBanwe amuHOKuCHIOT. Poias pubocom B
OounocuHTe3e Oenka.

Hexnerounsie ¢opmbl ku3Hu — BUpYCHl. Mctopust otkpbiTus Bupycos ([1.1.
NBanoBckuit). (OCOOEHHOCTM CTPOCHHMSI W  JKM3HEHHOIO IIMKJa BHPYCOB.
bakrepuodaru. bonesnu pacrenuii, KUBOTHBIX U YETIOBEKA, BHI3LIBAEMbIE BUPYCAMH.
Bupyc ummynonedpunura uenoexka (BUY) — Bo3Oymurens CIIW[a. OOpatHas
TPAHCKPUTIIIUS, peBepTa3a u naTerpasa. [Ipodunakruka pacnpocTpaHeHUsI BUPYCHBIX
3a00siIeBaHU.

Hemoncmpayuu:
Ilopmpemur: H.K. Konbuos, .. UBanosckuii, K.A. Tumupsizes.
Tabnuywvl u cxemol: «TUmbl IMUTAHU, «MeTtabom3my, «MHUTOXOHAPUA,

«OHEpreTUIecKuii  oOMeHy», «Xijopormiacty, «®Porocunre3n, «Ctpoenue JHK»,
«Ctpoenne u GyHKUHOHUpOBaHHE TeHay, «CuHre3 Oenka», «['eHeTHuyecKuit
ko1, «Bupyce», «baktepuodaru»,  «CTpoeHHME U >KU3HEHHBIM IIMKI BHUpYyca
CIIN/a,6axtepuodaray, «Pemnuxarus [JHK».
Obopyoosanue: wmonenu-ammiukanun «Yasoenne JHK wu TPAHCKPUIIITUS,
«buocuntes 6enka», «CTpoeHue KIeTKu», Mojenb cTpykTypbl JJHK.
Tema 5. PazMHoKeHMe U MHAMBUYAJbHOE PA3BUTHE OPTraHU3MOB

Knerounslii 1Mk, WM JKU3HEHHBIM IUKI KiaeTku. WHTepdaza u MuTO3.
[Ipouecchl,mpoTekatoniue B nHTepdase. Perumkaius — peakius MaTpUIHOT'O0 CHHTE3a
JHK. Crpoenune xpomocoM. XpOMOCOMHBIM Ha0Op — KapuoTwi. JIUMIOWIHBIN U
rariOUJIHBIA  XPOMOCOMHBIE Ha0oOpbl. XpomaTtuawl. LluTomoruueckre OCHOBBI
Pa3MHOXKEHUS NUHINBUIYAIbHOTO Pa3BUTUSI OPTraHU3MOB.

enenne xmerkn — muto3. Cragum murtosa. [Ipomeccel, mpoucxoasmume Ha
Pa3HBIX CTAIUAX MUTO3a. BUOTOrMYEeCKUN CMBICT MUTO3A.
[Iporpammupyemasi TO€Ib KIETKU — allonTo3.

dopMbI pa3MHOKEHUSI OPTaHU3MOB: Oecrojioe W MmonoBoe. Bumbl Gecmonoro
Pa3MHOXKEHUS: JEJIEHUE HaJBOE, IIOYKOBAHME OJIHO- M  MHOTOKJIETOYHBIX,
criopooOpa3oBaHUe, BETETAaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KIIOHMPOBAHUE
OpPraHu3MOB, €T0 3HAUYEHUE JJIs1 CEJIICKIIUU.
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[TonoBoe pa3MHOXKEHHE, €ro OTJIMYUS OT OECIIOJIOTO.

Meiio3. Cranuu wmeito3a. I[lporecchl, mpoucxoasuiMe Ha CTaauiax Meio3a.
[ToBenenue xpomocoM B Meo3e. KpoccuHrosep. brosiorndeckuii CMbIC U 3HAUEHHUE
Meio3a.

I'amerorenes — mportecc 00pa3oBaHUs MOJIOBBIX KIETOK Y JKUBOTHBIX. [TomoBbIie
KeJe3bl: CEeMEHHUKHU U indyHUKU. OOpa3oBaHuE U Pa3BUTUE MOJIOBBIX KJIETOK — FraMeT
(cmepMaTto3ouj, SUIEKJIETKa) — cliepMaTorene3 u oorere3. OCOOEHHOCTH CTPOCHUS
SUIEKJIETOK U criepMaro3ouioB. OrmonorBopenue. [laprenorenes.

NunuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpUOHAIbHOE  pa3BUTHE
(amOpuorenes). Otambl SMOPHOHAIBHOTO PA3BHTHS Y ITO3BOHOYHBIX JKUBOTHBIX:
npoOjeHue, TracTpynisnus, opraHoreHes. I[loctomOpuoHanbHOE pa3BuTHE. TUIIBI
MTOCTAMOPHUOHAIBHOTO Pa3BUTHSA: MPAMOE, HEMpsMoe (TUYMHOYHOE). BiausHue cpenbl
Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pasButue pactenuil. OHTOre€HE3 LBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHH, CTAIUU PA3BUTHSL.

Hemoncmpavyuu:

Tabauyvr u cxemovr: «DoOpMBI  pa3sMHOKEHHUS OpPTaHU3MOBY, «J[BoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacTeHuit», «Jlenenue kieTku 6aktepuit», «CTpoeHre NoJ0BbIX KIETOK», «CTpoeHue
xpoMocombl», «Knerounwsii nukm», «Pemmkaums IHK», «Mwurto3», «Menosy,
«IIpsimoe u HempsiMoe pa3BUTHE», «['aMETOreHe3 y MIIEKONMUTAIOUIUX W YEJIOBEKay,
«OCHOBHBIE CTAJIMM OHTOT'€HE3a.

Obopyoosanue: MHUKPOCKOTI, MHUKpPOMpPENapaThl «CriepmMaTo30U1bl
MJICKOIIUTAIOLIETOY, <«SlilekiieTka muekonuTaronero», «KapuokmHes B KieTkax
KOpeEIIKa JIyKay», MarHUTHasi MOJelb-anmiukanus «Jlemenue knerkn», moaens JJHK,
MoJieNlb MeTa(azHOi XPOMOCOMBI.

Jlabopamopnwie u npakmuueckue padomai:

JlaboparopHass pabora Ne 3. «HaOmromeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpEenapaTaxy.

JlaGopartopnas pabota Ne 4. «3yyeHre cTpoeHUs TOJIOBBIX KJIETOK HA TOTOBBIX
MHKpOIpEnaparax,.

Tema 6. HacjiencTBEHHOCTh M H3MEHYUBOCTH OPraHN3MOB

IIpenmer wu 3amaud reHetuku. Mcrtopusi pa3BUTHSL TeHETUMKU. Poib
IUTOJIOTUA U HMOPHUOJIOTMM B CTAHOBJICHHMM TE€HETUKU. BKiam poccuiickux u
3apyOeKHBIX YYEHBIX B pa3BUTHE TCHETHKH. Metonapl TCHETHUKHU
(ruOpuI0IOTUYECKUM, IUTOTEHETUYECKUHN, MOJICKYJISIpHO-TeHeTUuueCcKuii). OCHOBHBIE
FEHETHYECKUE TIOHATHA. |'eHeTndeckass CHMBOJMKA, HCHOJNb3yeMas B CXeMax
CKpELIUBaHUMU.

3aKOHOMEPHOCTH HACJIEAOBAaHUSI MPU3HAKOB, ycTaHOBIEHHbIE [. Mennenem.
MonoruOpuaHoe CKpelmMBaHUE. 3aKOH eAUHO-Oo0pa3wsi THOPHUJIOB  IEPBOTO
nokosieHus. [IpaBuiio noMuUHHMpPOBaHMS. 3aKOH pacCllEIUIEHUs MPU3HAKOB. ['nMmnore3a
yuCTOTHI TaMeT. [1oJIHOE M HEMOTHOE IOMUHUPOBAHUE.

JluruObpuiHOe CKpelMBaHue. 3aKOH HE3aBHCUMOT'O HACJIEOBAaHMS MPHU3HAKOB.
[{utoreHeTuyeCcKUe OCHOBBI JAUTHOPUIHOTO CKpEHIMBAHUS. AHaIM3UPYIOLIEEe
ckpemuBanue. M cCronp30BaHUE AHAIU3UPYIOLIETO CKPEIIMBAHUA IS ONPEACICHUS
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reHOTHUIIa 0CO0HU.

CuennieHHOe HacienoBaHue npu3HakoB. Pabora T. MopraHa 1o CLEIIEHHOMY
HaCJIEJOBaHUIO TeHOB. HapyllleHue cuernieHus reHoB B pe3yJIbTaTe KPOCCUHTOBEPA.
XpOMOCOMHasi TEOPHUS HACIEACTBEHHOCTH. | eHeTHUeCcKre KapThl.

I'enernka mnona. XpOMOCOMHOE ONpeENEiIeHUE Moja. AyTOCOMBI U IOJOBBIE
XpoMocombl. ['omoramerHele M rereporaMeTHble opraHu3mbl. HacnemoBanue
IIPU3HAKOB, CLICTUIEHHBIX C ITOJIOM.

N3meHunBOoCTh. BuAbl M3BMEHUMBOCTH: HEHACIIECICTBEHHAs W HACJIEACTBEHHAs.
Pones  cpenbl B HEHACJIEACTBEHHOU U3MEHYUBOCTH. XapakTepuCTHKa
MOIU(PUKAIIMOHHON W3MEHYMBOCTU. BapualMOHHBINA psJl W BapuallMOHHAsT KpUBas.
Hopwma peakunu npuznaka. KonruecTBEHHbIE U KaU€CTBEHHBIE PU3HAKU U UX HOpMa
peakiun. CBolicTBaMOIU(DUKAITMOHHON U3MEHIYMBOCTH.

HacnencrBennasi, wium TeHOTUIIMYECKas, W3MEHYMBOCTh. KomOuHaTtuBHas
U3MEHUYMBOCTh. Melo3 U TMOJIOBOM TNpoLecc — OCHOBA KOMOMHATHBHOM
M3MEHYMBOCTU. MyTallMOHHAas U3MEHYMBOCTh. Kiaccudukanuss MyTanuil: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa U NMpUYUHBI MyTaluil. MyTrareHHble (QakTopsbl.
3aKOH rOMOJIOTMYECKUX PSAJOB B HaciIeACTBeHHOM n3MenunBocty H.M. BaBunoga.
BresnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enernka wuyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOABI TE€HETHUKHU
YyeJ0BeKa: IeHeaJIoTHUEeCKUid, OJIM3HCIOBBIN, IMTOICHETHYCCKHH, OMOXMMUYECKUI,
MOJIEKYJISIPHO- FE€HETUYECKU . CoBpemeHHOE OIpEJIETICHHE TEHOTHIIA:
ITIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TI'C€HOTUIIMPOBAHME, B TOM YHUCJIE C ITOMOIIBIO
[1I[P-ananu3a. HacnencTBenHbie 3a001€BaHUs YeIOBEKA: T€HHbIE 00JIE3HU, O0JIE3HU C
HACJIEICTBEHHOW MPENpacIoOKEHHOCThIO, XPOMOCOMHBIE Oosie3HU. ComMaTHuecKue
U reHepaTtuBHble MyTanuud. CTBOJIOBbIE KieTKH. [IpuHIMIBI 310poBOrO 00pasa
KU3HU, JTUArHOCTUKU, TPODUIAKTUKY U JICYEHUS] TeHETUYeCKUX Oose3Heil. Meaunko-
IF€HETUYECKOE  KOHCYJbTHPOBaHME. 3HAYEHUE  MEIUUMHCKOW TE€HETUKU B
NpeIOTBPAIlleHUH U JIEYCHUH T€HETUYECKHUX 3a00JIeBaHUI YelloBeKa.
Hemoncmpayuu:

llopmpemwi: I'. Mennens, T. Mopran, I'. ne ®puz, C.C. YerBepukon, H.B.
Tumodeen-Pecosckuii, H.J. BaBuios.

Tabnuyvl u cxemvl: «MOHOTHOPUAHOE CKPEUIMBAHUE U €0 IUTOrCHETHUYECKas
OCHOBa», «3aKOH PAaCIICIUVIEHUSI U €ro HUTON€HETUYECKasi OCHOBA», «3aKOH YHCTOTHI
ramery, «lurnbpunnoe ckpemmuBanuey», «l{uronornueckue OCHOBBI JUTHOPUIHOIO
CKpemuBaHusay, «Meio3», «B3auMoaencTBUE allIeNIbHBIX T€HOB», «l eHeThdeckue
KapThl PAaCTEHHM, >KMBOTHBIX M 4YEJNOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH
HACJIENOBaHUs, CLEIUIEHHOIO C IOJIOM», «KapHOTHIIBI 4YenoBe€Ka W KMBOTHBIX,
«Buasl u3meHunBocTH», «MoauduKalMOHHAas W3MEHUYMBOCTHY», «HacnenoBanue
pe3yc- gakropa», «I eHeTuka rpymi KpoBu», «MyTalmoOHHasi U3MEHYHUBOCTH).
Obopyoosanue.: MoJenu-aniuiuKauu «MoOHOTHOPUIHOE CKPEIIUBAHKE,
«Henonnoe  npomuHupoBanuey, «Jurubpuanoe ckpemuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOI M MUKponpenapar «Jpo3oduna» (Hopma, MyTauu (Gpopmbl
KPBUIbEB U OKPACKH Tefa), repdapuii «I'opox moCeBHOM».
Jlabopamopuwie u npakmuueckue padomul:

Jlabopatopnasi pabora Ne 5. «/3ydeHuwe pe3ynbTaTOB MOHOTHOPHIHOTO U
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THOPHUIHOTO CKPEIIUBaHUS y AP030(UIIbl HAa TOTOBBIX MUKpOMpenapaTax».

JlaGopatopHast pabota Ne 6. «3yuenune MOIU(HUKAITTOHHON
M3MEHYMBOCTH,IOCTPOEHNE BAPUAIITMOHHOT O psiia U BApUALIMOHHOW KPUBOM».

JlaboparopHast pabora Ne 7. «AHanmu3 MyTanuii y Opo30(uiIbl Ha TOTOBBIX
MHUKpOIIpenapaTax».

[IpakTuueckas padora Ne 2. «CocTaBjieHHE U aHAJIU3 POJOCIOBHBIX YETTOBEKAY.
Tema 7. Cenexkunsi opranu3dMoB. OCHOBBI OMOTEXHOJIOTHHI

Cenekuus Kak Hayka M mpouecc. 3apoKICHHUE CEJIEKIUU U JOMECTHKALHUS.
VYyenne H.M. BaBuiioBa 0 LIEHTpax MPOUCXOXKACHUS U MHOrooOpa3usi KyJIbTYpPHBIX
pactenuil. LleHTpbl IPOUCXOKICHHS JOMAIIHUX )KUBOTHBIX. COpT, MOPO/Ia, IITAMM.

CoBpeMeHHbIE METOABl CeNeKIMU. MaccoBbI M WHIUBUIYAIbHBIA OTOOpHI B
CEJNIEKIIMM pPACTEHUM U KUBOTHBIX. OIEHKAa DJKCcTepbepa. bIM3KOpOICTBEHHOE
CKpelmuBaHue — UHOpuauHr. Ywucras nuHus. CKpelMBaHUE YHUCTHIX JIMHHI.
I'erepo3uc, unu rubpuaHas cuia. HepolncTBeHHOE CKpemMBaHUE — ayTOPHJIMHT.
Otnanénnas rubpuamszanus u e€ ycrnexu. ICKycCTBEHHBIM MyTareHe3 M MOJy4eHUe
MOJTUILIONI0B. JIOCTHXKEHUSI CEIEKIIMUA PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib MNPOU3BOJACTBA. ['€HHas WHXKEHEpHUs. Tallbl
co3nanusi pexkomOuHantHo JIHK wu Tpancrennsix opranuzmoB. Kierounas
VHXXCHEPUS.

Knerounsie  KynbTypbl.  MHUKPOKIOHAJIBHOE  Pa3MHOXEHHE  PACTCHUM.
KnonupoBanue BBICOKONPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.
Okonornyeckne u tudeckue npodsemel. [MO — rerernueckn MoaUPUITIPOBAHHBIC
OpraHU3MBlI.

Hemoncmpayuu:
Lopmpemui: H.W. BaBuinos, 1.B. Muuypumn, I'./{. Kapnieuenko, M.®. liBanos.

Tabnuyvt u cxemovl: kKapta «l[eHTpBl TPOUCXOXKIEHUS UM MHOT000pa3us
KyJIbTypHbIXpacTeHui», «llopoapl AOMalIHMX >KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacrenuity, «Otnanéunas rubdpuausamnus», «Paborel akagemuka M.D. BaHOoBay,
«[lonumnmongusi», «OObeKThl OuOTEeXHONOTUNY», «KieTouHble KyIbTYyphl U
KJIOHUpOBaHue», «KOHCTpyHnpoOBaHuE U IEPEHOC '€HOB, XPOMOCOM.

Obopydosanue: MYJSIKU TUIOA0B U KOPHEILIOAOB AUKUX (POPM U KYJBTYPHBIX
COpPTOB pacTeHuid, repoapuii «CenbCKOX03IHCTBEHHBIC PACTESHUS.

Jlabopamopuwie u npakmuueckue paoomaol:

Okckypcuss «OCHOBHBIE METOJIBI M JIOCTHMIKEHHSI CEJIEKLIUM PACTEHHN W
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENILHBIA ~ y4acTOK, B  TEIUIMYHOE  XO3SMCTBO, J1abOpaTOpHIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC
Tema 1. IBonroMOHHAA OMOJIOTHS

[Ipennoceuiku BOSHUKHOBEHUS 3BOJIFOLIMOHHON TEOPUU. DBOJIIOLUOHHAS TEOPHUS
u e€ MecTo B Ouosioruu. BiusiHue »BONMIOIIMOHHON TEOPUM HA Pa3BUTHE OUOJIOTHUU U
JIpPYTrUXHayK.

CsugerensctBa 3BoMouMH.  [laneoHTonornueckue:  MOCIENOBATEIBHOCTD
MOSIBJICHUS BHJOB B MMaJICOHTOJOTUYECKOW JICTONHCH, TEPEXOTHBIE (OPMEI.
buoreorpaduueckue: cxoncTBo U paznuure ¢hayH u GIop MaTEpUKOB U OCTPOBOB.
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OMOpHOJIOTUYECKHE: CXOJACTBA M pas3ivyusi SMOpPUOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aAHAJOTHYHBIE,
pPYIMMEHTapHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0ONMYECKUX MyTeH Yy BCEX
OpraHU3MOB.

OpomonuonHas Teopus Y. JlapBuHa. IIpeanoceulku  BO3HUKHOBEHHUS
napBUHU3Ma. J[BrKymiue Ccuwibl 3BOMIOUMK BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXKEHUE NPU OrPAHUYEHHOCTH PECYPCOB, HEONpPEAEIEHHAs W3MEHUYUBOCTb,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckass teopust odBomommu (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.
Muxkpossosonus. [lomymnsiust kak eAMHUIA BUAA U 3BOJIOLNH.

JIBmxymue cuibl ((pakTopbl) SBOJIOINUH BUAOB B MpUpoae. MyTaiMOHHBIN
poIecc U KOMOWHATUBHAS U3MEHUYMBOCTh. [lomymsiiinoHHbIe BOJIHBI U Apen] reHoB.
N3onsuus umurpanmsi.

EcrectBennbiii  oTOOp — Hampammistonuii  paktop sBomoruu. DopMbl
€CTECTBEHHOr00TOOpA.

[IpucnocoONeHHOCTh OpPraHu3MOB Kak pe3yiabTaT 3Bodtouud. [Ipumepsl
MPUCTIOCOOJICHUI Y Opranu3MoB. ApoMop(03bl U UJIMO-aIaNITALIUH.

Bun wu  BugooOpazoBanue. Kpurepum  Buga.  OcHOBHblE — (pOpMBI
BUI000pa3oBaHus:reorpaduueckoe, SKOJIOrHIECcKoe.

MakposBomonusi.  Popmbl  3BoOJOLMM:  (DuUIIeTHYECKas,  JAUBEPreHTHas,
KOHBEpIreHTHas, mapaienbHas. HeoOpaTuMocTh 3BOTIONHH.

[IpoucxoxaeHne OT HECHEUUAIU3UPOBAHHBIX MpenkoB. IIporpeccupyromas
cnenuanu3anusi. AJanTUBHAs paguanus.

Jemoncmpayuu:

Ilopmpemuwi: K. Jlunnen, K.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M.
bap,D. I'ekkensb, . Mromep, A.H. CeBepiios.

Tabauyvl u cxemvi: «Pa3BuTHE OPraHMYECKOro MHUpa Ha 3emiie», «3apojabllin
MMO3BOHOYHBIX YKUBOTHBIX», «ApXxeonTepukc», «®opmbl OOPHOBI 3a CYIIIECTBOBAHUEY,
«EcrectBennbiii  0TOOpY», «MHOroobpasue CcoOpToB pacTeHuil», «MHoroodpasue
nopona KUBOTHBIX), «[Tomynsitumy, «MyTaruoHHas U3MEHUYUBOCTH,
«Apomopdozey, «Manoamanranmm», «OOmmas aereHepanusy, «JBUXKyIre CHIBI
sBommoIny, «Kapra-cxema wmapmipyra nyremectBus Y. Japsunay, «bopnba 3a
CYLIECTBOBAaHUE, «[Ipucnoco0neHHOCTh ~ OPTraHU3MOBY, «["eorpaduueckoe
BUI000pa3oBaHue», « IKOJIOrHYECKOe BUI000pa30BaHUE.

Obopyoosanue: KOIIEKIMS HACEKOMBIX C Pa3IUYHBIMUA TUIIAMHU OKPACKHU, HA0Op
IJIOJIOB M CeMsIH, KoJuleKIus «lIpuMephl 3alIUTHBIX OPUCTIOCOOJIECHUN Y )KUBOTHBIXY,
Monenb «OCHOBHbIE HaNpaBICHHUS SBOIIOLUN», 00bEMHas Mmojaenb «CTpoeHue
TOJIOBHOT'O MO3T'a MIO3BOHOYHBIX».

buoreorpadguueckass kapra Mupa, Komiekius «DopMbl  COXPaAHHOCTH
MCKOIIA€MbIX JKHUBOTHBIX U PaCTEHUI», MOJeNb antuiukanus «llepekpéct xpomocomy,
BIIaXKHbIe  mpenapatbl  «Pa3Butume  HacekoMoro»,  «Pa3BuTue  JISTYHIKWY,
MUKpOIIpenapar
«Jlpo3zoduna» (Hopma, MyTaiuu GOPMbI KPBLUIbEB U OKPACKH TENA).

Jlabopamopusie u npaxmuueckue paoomaol:
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JlaboparopHass pabora No 1 «CpaBHeHHE BHUIOB 10 MOP(POIOTHUIECKOMY
KPUTEPHUION.

JlaboparopHasi pabota Ne 2. «OnucaHue NpUCTIOCOOIEHHOCTH OpraHU3Mau €€
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HU HA 3emJie

JloHay4yHble TIPEICTABICHUS O 3apOXICHUM KU3HU. HayuHble runoressl
BO3HUKHOBEHHUSI JKM3HM Ha 3emiie: aOuOreHe3 M MaHchepMmusi. XuMHUYecKas
HBOMIIOIMSI. AOMOTEHHBI CHHTE3 OpPraHUYeCKUX BEIIECTB W3 HEOPTraHWYECKUX.
DKCNEPUMEHTAIBHOE TTOATBEPKICHUE XUMHUUYECKOW 3BOMIONMUA. HadalbHbIE 3Tambl
ouonornyeckoit sBomtonmu. ['mnoresa PHK-mupa. ®dopmupoBanue memMOpaHHBIX
CTPYKTYP ¥ BO3HUKHOBEHUE TMPOTOKIETKH. IIlepBble KIETKM W WX SBOJIOLHUS.
DopMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pazgutne xwm3Hm Ha 3emie 1o 23pam W nepuojaMm.  Karapxei.
Apxelickasiu npoTepo3oiickas 3pbl. [laneo3olickas 3pa u e€ nepuoabl: KeMOPUMCKUIA,
OpPIOBUKCKHM,CHITYPUUCKHM, JEBOHCKUM, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.
Mes3o301cKas 5pa U €€ EpUOAbl: TPUACOBBIN, FOPCKUN, METIOBOM.

KaiiHo30Mickass 3pa u® €€ mnepuoabl: MNaJCOT€HOBBIA, HEOTCHOBBIM,
AHTPONOrCHOBBIM. XapaKTepUCTHKAa KJIMMaTta M TEO0JOTHYECKUX  IPOLIECCOB.
OCHOBHBIE 3Tanbl BOJIIOIUUA PACTUTEIBHOTO U XKMBOTHOTO MHUpa. ApomMopdo3bl y
PAaCTEHUH U )KUBOTHBIX.

[TosiBneHMe, pacUBET U BRIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYecKOro MHpa Kak oOTpaxkeHue 3Boiouuu. (OCHOBHBIE
CUCTEMATUYECKHE IPYNIbl OPTaHU3MOB.

OBOMIOIMS 4YeI0BeKa. AHTPONOJIOrMs Kak Hayka. Pa3BuTue mpencTtaBiIeHHH O
MPOUCXOXKICHUHU YeloBeKa. Meronbl H3ydyeHusi aHTpororeHe3a. (CxoactBa u
Pa3INYMAYEIIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JiBmxymue cuisl (pakTopbl) aHTpororene3a. HaciaencrBeHHass “3MEHUMBOCTD H
ecTecTBEHHBIM 0TOOp. OOIIeCTBEeHHBINM 00pa3 JKU3HU, U3TOTOBIICHUE OpPYAUM Tpyaa,
MBIIIJIEHUE, PEYb.

OCHOBHbBIE CTAIUM U BETBU HBOJIOLMHM YEIIOBEKA: aBCTPAJIIONUTEKH, UemoBek
yMeIbli, YenoBek npsaMoxoadimui, YenoBek HeaHaepTaIbCKU, YenoBeK pa3yMHbIH.
Haxomku rckonaemMbIx OCTaTKOB, BPEMSI CYIIIECTBOBaHUS, 00JaCTh PacIpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIHSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIUE Pachl: eBpoONeonHas (eBpa3uiickas),
HErpo-aBCTpAIOWIHASA (IKBATOpUAJIbHAS), MOHTOJIOUAHAs (a3MaTCKO-aMEPUKAHCKas).
YepTbl MNPUCHOCOOJIEHHOCTH TMPEICTABUTEIEH YEIOBEYECKUX pac K YCIOBHIM
cymectBoBanus. EMMHCTBO yenoBeueckux pac. Kpuruka pacusma.

Hemoncmpavyuu:
Lopmpemui: ®©. Pean, JI. I1actep, A.1. Onapun, C. Mumnnep, I'. FOpu, Y. JapBus.

Tabnuyvt u cxemwvl. «Bo3HukHOBeHHe COJIHEYHOW CHUCTEeMBbl», «Pa3Burue
opraHuyeckoro  mupa», «PacturenbHas  Kierka», <«OKUBOTHas  KJIETKay,
«IIpokapuornueckas kieTka», «CoBpeMEHHas CHCTEMa OPraHHUYE€CKOrOo MHPay,
«CpaBHEHHE aHATOMUYECKUX 4YEPT CTPOCHHUS YeJIOBEKa U YEeIOBEKOOOPa3HbIX
00e3bsH», «OCHOBHbIE  MeCTa  MAJCOHTOJIOTMYECKUX  HAXOJOK  MPEJIKOB
COBPEMEHHOI'0 YeJIOBEKa», «/IpepHenmmentoan», «/pesane  mogm»,  «llepsbie
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COBPEMEHHBIE JII0In», «HeroBeueckue pach».

Obopyoosanue: MYJISKA «IIpoucxoxnenue YEJIOBEKa» (OrocThI
aBCTpaJIONUTEKA, MUTEKAHTpONa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKH WU
M300paKEHHUS KAaMEHHBIX OpYAHM TEepBOOBITHOTO YeloBeKa (KaMHHU-YOMIEPHI,
pyomia, ckpebira), reoxpoHonorunyeckast Tabiauia, KoJeKius «P@opMbl COXPaHHOCTH
HCKOIAEMBIX )KUBOTHBIX U PACTEHUIN.

Jlabopamopuwie u npakmuueckue padomul:

[IpakTuueckas pabora Ne 1. «/M3ydyeHHe HCKOMAEMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUIEKIIHSIX).

DKCKypcus «IBOJIOIUS OPraHUYecKoro Mupa Ha 3emuie» (B €CTECTBEHHO-
HAyYHBINWIN KpaeBeqYeCKui My3en).

Tema 3. OpranuzMsbl U OKPYKAOIIAsA cpeaa

DKoJjorus Kak Hayka. 3aJaud U pasliebl SKOJOTUU. MeEeTOoNbl 3KOJIOTHYECKUX
UCCJIEIOBaHUI. DKOJIOrMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOWTaHHWs OpPraHU3MOB: BOJIHAs, HA3eMHO-BO3JAYIIHAS, IOYBEHHAS,
BHYTPHUOpPTraHU3MEHHAsI.

Oxonornueckne  (akropel. Kiaccumdukanus dKomorndeckux — (GakTOpOB:
abuotuyeckue, OWOTHYECKME U AaHTPONOreHHbie. JlelcTBUE SKOIOrMYECKHX
(hakTOpOB HAa OPraHU3MBL.

AOuotnueckne (QaxkToOpbl: CBET, TeMIIEparypa, BIAXHOCTb. DOTONEPHUOIU3M.
[IpucnocobyiieHusi  OpraHM3MOB K  JICMCTBUIO  aOMOTHYECKUX  (PaKTOpOB.
buonornueckne puTMBL.

buotnueckue Qaxropbl. Bunbl 6MOTHYECKHX B3aUMOICHCTBUN: KOHKYpPEHIIHS,
XUIIHUYECTBO, cuMOM03 u ero Qopmel. I[lapazutusMm, koomepaiusi, MyTyallu3M,
KOMMEHCaNn3M (KBapTUPAHCTBO, HAaxJICOHMUYECTBO). AMEHCAN3M, HEHUTpaIU3M.
3HaueHWe OMOTHMYECKUX B3aMMOJCUCTBUN ISl CYIECTBOBAHUS OPraHU3MOB B
MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XapaKTepUCTUKu  nonyasiud. OCHOBHBIE — IOKa3aTelnu
MOMYJISIIUU: YHUCIEHHOCTh, IUIOTHOCTb, POXIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[nHamMuka YuCIeHHOCTH MOIMYJISIIUU U €€ PEeryIIsiusl.

Hemoncmpavyuu:
Iopmpemeoi: A. I'ymbonsar, K.®. Pynse, D. I'ekkens.

Tabauyvr u cxemor: xaptra «lIpupomnbie 30HbI 3emiin», «Cpelbl OOUTaHUA
opranu3mMoBy», «®Doronepuoauam», «llonynsamuu», «3aKOHOMEPHOCTH pPOCTa
YUCIICHHOCTH TOMYJIsun HHPy30puu-TyPenbkny, «llumesbie nenmy.
Jlabopamopusie u npakmuueckue padomal:

JlaGopatopHass pabora Ne 3 «Mopdomorndyeckue OCOOSHHOCTH PACTCHHUH M3
pPa3HbIX MECT OOUTAHUS».

JlaboparopHas pabora Ne 4. «BiusiHMEe cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KoJIeycay.

[TpakTuyeckast pabora Ne 2. «Iloacuér MIOTHOCTH MOMYJSALMI pa3HBIX BUIOB
PaCTEHHIN.

Tema 4. CooOmiecTBa U IKOJIOTHYECKHE CHCTEMbI
CooOmecTtBo opraHu3smMoB — OuoneHo3. CTpyKTypbsl OHMOLIEHO3a: BHIOBasd,
MPOCTPAaHCTBEHHAsA, Tpoduueckass (mumieBasi). Buabl-nomunantel. CBsizu B
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OHOLIEHO3E.

Okonoruyeckre cucrtembl (3kocucteMbl). I[lonarne 00 »3Kocucreme U
ouoreoneHoze. DyHKIMOHATBHBIE KOMIIOHEHTBI  SKOCHUCTEMBI:  MPOJYLEHTHI,
KOHCYMEHTBI, pelyleHThl. KpyroBopoT BeIIeCTB W MOTOK PHEPTUM B HKOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHU dKocucTeMbl. [lumiessie nenu u cetu. OCHOBHbBIE
MOKa3aTeau »HKOCHUCTEMBbI: Ouomacca, MPOAYKIUSA. OKOJIOTHUYECKHE MUPaMU/IbI:
MPOAYKIIMM, YHCICHHOCTH, Ouomacchl. (CBOWCTBA DJKOCHUCTEM: YCTOWYUBOCTD,
camoperynsuus, pazsurue. Cykieccusl.

[IpuponHble IKOCUCTEMBL. DKOCUCTEMBI 03EpP U PEK. DKOCUCTEMa XBOWHOTO
WJIU IIUPOKOJIUCTBEHHOTIO JIeca.

AHTpPONOTEHHBIE ~ DYKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM M YPOOIKOCHUCTEM.
buopaznooOpazue kak  ¢akTop  yCcTOWYMBOCTM  3KocucteM. CoxpaHeHue
OMOJIOrMYEeCcKOro pazHooOpasus Ha 3emiie.

Yuenne B.U. Bepnanckoro o Ouocdepe. ['paHuIpl, cOCTaB U CTPYKTypa
ouochepnl. Kupoe BemectBo U ero ¢yHkiuu. OcoOeHHOCTH Ouochepbl Kak
rJ00adbHOM 3KOcCHCTEMBI. JlMHAMHUYeCKOe paBHOBeCME U oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BellecTB U OMOr€OXMMHUYECKHUE ITUKIIBI JIEMEHTOB (Yriepoja,
azora).

3oHaIbHOCTH OMOCchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBO B Onochepe 3emiin. AHTPOIIOreHHBIE H3MEHEHHS B Orocdepe.

['mobGanbHbIE 9KOIOrMYECKUE MPOOIIEMBI.

CocymiecTBoBaHME MPUPOIBI U yenoBedecTBa. CoxpaHeHre OMopazHooOpaszus
KaKk OCHOBa ycroWumBocTH Ouocheppl. OcCHOBa palMOHAIBLHOTO YIPABICHUS
MPUPOJIHBIMU pEeCypcaMu M HMX HCIOJIb30BaHHWE. JloCTHKeHuss OMOJOTHH U OXpaHa
MIPUPO/IBI.

Hemoncmpayuu:

Hopmpemwi: A.Jlx. Tencin, B.H. Cykaués, B.W. BepHaackuid.

Tabnuyer u cxemwvi: «llumeBple 1nenw», «bHOIEHO3: COCTaB MW CTPYKTypay,
«[Ipupogubsie coobmiecTBay, «llemu mnuTaHug», «OKoJOrHUecKas MHUPAMUIIAY,
«buochepa n denoBek», «IKOCHUCTEMA IMIMPOKOIMCTBEHHOTO Jiecay, «IKOCHCTEMA
XBOMHOrOo  jeca», «buoueHo3  Bogoémay»,  «ArpoueHo3»,  «lIpumepHbie
AQHTPOIIOTEHHBIEC BO3JCUCTBUSA HA NPUPONY», «BakHEMIIME NCTOYHUKHU 3arps3HEHUS
BO3/lyXa M TPYHTOBBIX BOm», «IlouBa — BakHeWIas cocTamisiomas Ouocheps,
«®DaKTopsl Aerpaaanuu nouBy, «IlapHukoBslii 3ppexT», «DakTopbl paIuOaKTUBHOTO
3arpsisHeHHsT Omocdeps», «OO0mas cTpykrypa Ouochepn», «PacmpocTpaneHue
KU3HHU B Onocdepey,

«O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepoaa B o6mocdepe», «Kpyrosopor
a30Ta B MPUPOJIEN.

OGopynoBaHnue: Mojenb-aniuinkanus «TUnmuaHble OMOIICHO3bI», Tepbapuii
«PacturenpHbIe cooOmmIecTBa», KoileKuu «buoreHo3y, «Bpeaurenn BakKHEHIIHX
CEJIbCKOXO3SIMCTBEHHBIX KYJBTYP», repOapuu M KOJUIEKIIMU PACTEHUN U >KUBOTHBIX,
MpUHAJISKAIINE K Pa3HbIM SKOJIOIMYECKUM TpyImmaM ojaHoro Buaa, KpacHas kuura
Poccuiickoit @enepanun, n300paskeHUs] OXPAHSIEMBIX BUJOB PACTCHUN U )KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI
MO BUOJIOT'N HA YPOBHE CPEJHET'O OBHIET'O OBPA3OBAHUA
Cornmacho ®I'OC COO ycranaBnuBawTCS TpeOOBaHMUS K pe3yJibTaram
OCBOCHHUSI  OOy4YarOUIMMHCS  TpPOTrpaMM  CpEIHEero  o0imero  oOpa3oBaHUS:
JMYHOCTHBIM, METAMPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pPE€3YyJbTAaTOB OCBOCHMS Ipeamera «bHOoJorHs»
BBIJICJIEHBI CIIEAYIOUIME COCTABIISIIOLIME: OCO3HAHUE OOYYarOUIUMUCS POCCUICKOMN
rPa)KJaHCKOU WJCHTUYHOCTHU — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJILHOCTA U CaMOOIPECICHUI0, HAJIMYUE MOTHBALUM K OOYYEHHUIO
Ouosoruu, IeNeHanpPaBIeHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JMYHOCTH Ha
OCHOBE  KJIFOUEBBIX I[IEHHOCTEW W  HCTOPUYECKUX  TPAAMLIMN  pa3BUTHUSA
OMOJIOTMYECKOr0  3HaHUS, TOTOBHOCTh M  CIOCOOHOCTh  0OYyYaroluXcCs
PYKOBOJACTBOBATbCSI B CBOEM  JEATEIBHOCTH  LEHHOCTHO-  CMBICIOBBIMHU
yCTAaHOBKaMH, MPUCYIIUMH CHCTEME OUOJIOTHYecKoro oOpa3oBaHUs, HalW4yue
AKOJIOTHYECKOTO TPABOCO3HAHUSA, CIOCOOHOCTH CTaBUTh 1€MW CTPOUTH
YKU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pPE3YyNbTaThl OCBOCHHS Mpeamera «buonorus» AOCTUTAIOTCA B
€IMHCTBE YYEOHONW W BOCIHUTATEILHONW JEATETbHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMU POCCUMCKUMM COLUOKYJIbTYPHBIMUA, HICTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU TICHHOCTSMH, MPUHSATHIMH B OOIECTBE MpaBUJIaMU M HOpPMaMu
MOBEACHUSI M CIIOCOOCTBYIOT IIpOIlECCAaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PAa3BUTHUS BHYTPEHHEW TMO3WLIHMM JUYHOCTH, MATPUOTHU3MA,
YBAKEHUA K 3aKOHY M NPaBOIOPAJKY, YEIOBEKY TPYyJa U CTapUIEMYy IOKOJIEHUIO,
B3aUMHOI'0 YBaXEHHUs, OEpPEKHOrO0 OTHOIIEHUS K KYJIbTYPHOMY HACIEIUIO U
TpaJAUIHAsIM MHOTOHAIMOHAJIBHOrO Hapoja Poccuiickoir denepanuu, MNpUPOAE H
OKpY’Karouien cpeze.

JIuyHOCTHBIE pe3ysibTaThl OCBOCHHUS ydeOHOro mpeamera «buomorus»
JIOJIKHBI OTPAKaTh TOTOBHOCTh M CIIOCOOHOCTHh O0YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlU{, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUUCKOrO0 OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
ONbITAa W ONBITA ACATEIBHOCTH B IMPOLECCE PEATM3ALUU OCHOBHBIX HAITPABICHUN
BOCIIUTATEIIbHOU AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaxkaaHcKoro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKITAHCKON MOZUITMN O00YUYaAOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT' 0 4JIeHA POCCUMCKOr0 OOIIEeCTBa;

OCO3HAaHHWE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OO0S3aHHOCTEH, YBa)KECHHE
3aKOHAU MPaBOINOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOU JICSITEIILHOCTHU MIPU CO3/IaHUH YIEOHBIX
NPOEKTOB, pENICHWH Yy4eOHBIX W I[IO3HABATENBHBIX 3a7a4, BBIOJIHCHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3WIMIO 10 OTHONIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;
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YMEHUE YYUTBHIBATb B CBOMX JICUCTBUAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEN C pa3HbIMU YOESXKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMU U
COLIMAIbHBIM TOJOKEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IMPOLECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, TIO3HABATENBHBIX M HCCIEAOBATEIBCKUX 3a]ad, YBAXKHUTEIHbHOTO
OTHOILIEHHS K MHEHHMIO OIMOHEHTOB IMpPU OOCYXJCHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOr0 COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOW NEATENbHOCTH;

2) MATPHOTUYECKOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUICKON TpakIaHCKOW WIEHTUYHOCTHU, MATPUOTU3MA,
YBAKEHUS K CBOEMY HApoOAy, UYYBCTBA OTBETCTBCHHOCTH mepen PoauHoM,
rOpIOCTH 3a CBOM Kpal, CBOK PoauHYy, CBOM S3BIK M KYJIbTYpy, NPOLLIOE U
HACTOSE€ MHOIOHALIMOHAJILHOT0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIECHUE K MPUPOAHOMY HACIIEAUIO U MaMSTHUKAM MPUPOIBI,
JNOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHMBAaTh BKJIAJ POCCUHUCKHX YYEHBIX B CTAaHOBJIEHHE U
pa3BUTHE OWOJOTUM, TIOHMMAHWs 3HAYCHUS OWOJOTMHM B TO3HAHWHM 3aKOHOB
IPUPO/IbI, B dKU3HU YEJIOBEKA M COBPEMEHHOI'0 00IIECTBA;

ujeiHas yOexJAEHHOCTh, TOTOBHOCTh K CIYXXKEHHMIO W 3amure (OTedecTBa,
OTBETCTBEHHOCTH 32 €ro Cy1b0y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMA:

OCO3HAHME JYXOBHBIX IIEHHOCTEM  POCCHUHCKOrO  Hapoja;

cOPMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHMS, OJTUYECKOIO

MOBE/ICHUS;

CIIOCOOHOCTh OIIEHHWBATh CHUTYAIlMI0 U TMPUHUMATHh OCO3HAHHBIC pELICHUS,
OPHUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIaJa B TIOCTPOCHUE YCTOHYMBOTO OymyIiero;

OTBETCTBEHHOE OTHOLIEHHUE K CBOMM POJMTEIISAM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEM CEMEWHOM JKM3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCTIUTAHMS

ACTETHUYECKOE OTHONICHHE K MHpPY, BKJIIOYAs ICTETHKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

MMOHUMAaHHUE YMOLUHUOHAIBHOIO BO3JAEHUCTBUS )KUBOW NMPUPOIABI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPA)KEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHUE

MPOSIBIIATH KAUECTBA TBOPUECKOW JIMYHOCTH;

5) ¢uznyeckoro BocnuTaHUsl, (GOPMUPOBAHMS KYJLTYPbl 310POBbA U
IMOLMOHAJIBHOIO 0JIArONOJIY YU

MOHMMAaHWE M peanu3alus 370pOBOro M 0e30macHOro ooOpaza KU3HU
(310poBO€  MUTaHHWE, COOJIOJIEHWE TUTMEHWYECKUX TPaBWI U HOPM,
cOaJlaHCUPOBAHHBIM PEXKUM 3aHATUM UM OTAbIXa, peryispHas Quznueckas
aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3UYECKOMY U TICUXUYECKOMY 370POBBIO;

MMOHHUMAaHUE€ UEHHOCTM TMPaBWI WHIWBUAYAJbHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYAIIUSIX, YTPOKAIOIINX 370POBBIO U KU3HH JIIOJICH;
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OCO3HAHUE TIOCJICACTBUUA W HENPUSATHUS BPEIHBIX MPUBBIUEK (YHOTpeOJICHMUS
AJIKOroJisl, HAPKOTUKOB, KYpPEHUSI);

6) TpyaoBOro BOCIUTAHMS:

TOTOBHOCTh K TPY/ly, OCO3HAHKE IIEHHOCTU MAaCTEPCTBA, TPYA0IIO0HUE;

FOTOBHOCTh K AKTHUBHOM JEATEIbHOCTH TEXHOJIOTMYECKOW W COLMAJIbHON
HAIPaBJICHHOCTHU, CIIOCOOHOCTh WHUIIMUPOBATh, IJIAHUPOBATH U CAMOCTOSITEIBLHO
BBITIOJIHATh TAKYIO JIEATEIbHOCTD;

WHTEpEC K pa3iudHbIM cepam npodhecCHOHAIBHOW JeATEbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpopeccud | peaanu30BbIBATh
cOOCTBEHHBIE KU3HEHHBIE TIIaHBI;

FOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO U CaMOOOpPAa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU;

7) PKOJOrHY€CKOr0 BOCIIMTAHMS:

HKOJIOTUYECKHU I1eJ1ecOo00pa3HOEe OTHOIIEHHWE K TMPUPOJE KaK HCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS,

MOBBIIIIEHUE YPOBHSI HSKOJOTMYECKOM KYJIbTYphl: MNPUOOPETEHUE OIbITa
IUIAHUPOBAHUSI TOCTYNKOB M OIEHKM WX BO3MOXKHBIX IOCHEACTBUM JJIs
OKpYXaIoIIen Cpeibl;

OCO3HAHUE TJI00AJIBHOTO XapakTepa SKOJOTMUECKUX MpoOJieM U TMyTed HX
pelieHus;

CIIOCOOHOCTB MCTIOJIb30BATh MPUOOPETaEMBbIE NIPU U3YUEHUN OHMOJIOTUN 3HAHUS
M yYMEHHA TIpU PEIICHWH TPOoOJIeM, CBS3aHHBIX C  PAIMOHATBLHBIM
IPUPOJIONIONIb30BaHNEM  (COONIIOICHHE  TpaBWJI  ITIOBEJIECHHS B IPUPOJE,
HAIpaBJICHHBIX HA COXPAHEHHE PAaBHOBECUS B JKOCHUCTEMAX, OXpaHy BHJIOB,
IKOCHCTEM, OHMochepsl);

aKTUBHOE HEMPUSTHE JEUCTBUH, IPUHOCAIIUX BPEl OKPYKAIOIIEH MPUPOTHOM
cpene, yMEHHE MPOTHO3MPOBATH HEOJIATOMPHUSTHBIC IKOJIOTHUYECKUE TMOCIIEICTBHS
NPEANPUHUMAEMBIX IEUCTBUI U NMPEIOTBPalaTh UX;

HaJIMYUE PA3BUTOrO 3KOJIOTMYECKOTO MBIIUICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OIbITa JeSITETLHOCTH HKOJIOTUYECKOM HanpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCA MMM B IO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMAJIbHOMN
MPaKTUKE, TOTOBHOCTHUK YYAaCTHIO B MPAKTHYECKOM JCATEIBHOCTH IKOJIOTHYECKOM
HaIpaBJIEHHOCTH;

8) HEeHHOCTH HAYYHOI0 MO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUSI HAYKU M OOIIECTBEHHOM MPaKTHKU, OCHOBAHHOT'O HAa JIUAJIOTe
KYJIBTYpP, CIIOCOOCTBYIOIIETO0 OCO3HAHHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIBTYPhl KakK CpEICTBa
B3aUMOJICHCTBUS MEXKY JIOJIbMU U MTO3HAHUS MUPA;

MOHUMaHue crenuduKd OHOJOTMM KaK HayKd, OCO3HaHMs €€ poJu B
(GbOpMHUPOBAHUHU PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUHM II€JIOCTHOTO
NPE/ICTaBIICHUs 00 OKPYXKAIOIIeM MHPE KaK O €IWHCTBE MPHUPOIbI, YEIOBEKA U
oOIecTBa, B TO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEH U pEHICHUU MpodieM
COXPAHEHHS TPUPOJHOIO PABHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OHMOJOTHM ISl COBPEMEHHOM ITMBWIIM3AIINM:
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o0eCTieueHHsI HOBOTO YpPOBHSI DPa3BUTHUS MEIUIIMHBI, CO3JaHHUE MEPCICKTHBHBIX
OMOTEXHONIOTUH, CHOCOOHBIX  pelIaTh PEeCypcHble  MNPOOJEMBbl  pPa3BUTHUA
YeJI0BEUECTBA, MOUCKA MYTeH BBIXO/AA U3 IIO0ATBHBIX IKOJIOTHYECKUX MPOOIEM U
o0ecrieueHuss  Tepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PaIlMOHATBHOMY
UCMOJIb30BAaHUIO MHPUPOJIHBIX PECYpCOB U (OPMHUPOBAHMIO HOBBIX CTaHAApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHUH OHMOJOTMYECKMX 3HAHUH B IEIAX
NOBBIILIEHUA OOWIEH KyJNbTYphl, €CTECTBEHHO-HAyYHONM TIpaMOTHOCTH, Kak
COCTaBHOM 4acTU (PYHKIIMOHATLHOW I'PAMOTHOCTH OOydarouuxcs, GopMHpyeMOil
IPY U3y4ECHUUOUOJIOTUH;

MOHUMaHUE CYIIHOCTH METOJOB MO3HAHMS, WCIOIb3yEeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCMOJb30BaTh IOJy4YyaeMble 3HAHMS JJs aHalIu3a M
OOBSICHEHHUS SIBJICHUM OKPYXKAIOIIEro MUpa M MPOUCXOASIIMX B HEM HM3MEHEHUH,
yMEHHE JiefaTh OOOCHOBAaHHBIC 3aKIIOYCHHMs] HAa OCHOBE HAYYHBIX (DaKTOB U
UMEIOIIMNXCS JAHHBIXC LENbIO MOTYYEHHs! IOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTh CaMOCTOSITEHHO HCIIONB30BaTh OWONOTWYECKUE 3HAHMS IS
PELICHUAIPOOJIEM B pEalIbHBIX KU3HEHHBIX CUTYAIHIX;

OCO3HAaHME IIEHHOCTH HAy4YHOH JesTeNbHOCTHU, TOTOBHOCTH OCYIIECTBISTH
NPOEKTHYIO U UCCIIEIOBATENBCKYIO MESTENIbHOCTh MHIUBUAYAIBHO U B TPYIITIE;

TOTOBHOCTh U  CIOCOOHOCTH K  HENPEephbIBHOMY  OOpa3oBaHHUIO U
camMo00pa30BaHUIO, K AKTUBHOMY TOJYYEHHIO HOBBIX 3HAHUW TO OWOJOTHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMHU.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHHUS Y4eOHOro mpeaMera «buosorus»
BKJIFOYAIOT: 3HAYUMBbIC I  (OPMHUPOBAHMS MHUPOBO33PEHHUS  O0YJarOITUXCsI
MEXTUCIIUIUTMHAPHBIE (MEXIPEIMETHBIE) OOIEeHAYYHBIC TMOHSITHS, OTPAKAIOIIHNE
I[EJIOCTHOCTh HAayYHOH KapTUHBI MHpa M CHenupuKy METOJOB ITO3HAHUS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPrus, SBJICHUE, MPOIIECC,
CHUCTEeMa, Hay4HBIH (paKT, NMPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICIOBAaHNE,  HAONIOJACHUE,  HM3MEPCHHE,  OKCIEPHUMEHT | JIPYTuX),
YHUBEpCAJIIbHBIC y4deOHBbIE JCHCTBUSA (ITO3HABATENbHBIE, KOMMYHHKATHUBHEIE,
peryIsSTUBHEIE), oOecrieunBarolire popMupoBanue (yHKIIMOHATLHON IPaMOTHOCTH
U COIMAJIbHOM KOMIIETCHIIMM OOYYalolMXCs, CIOCOOHOCTh OOyYaromuxcs
UCITOJIh30BaTh OCBOCHHBIC MEKJIUCIUIUTMHAPHBIC, MHUPOBO33PCHUYCCKUE 3HAHUS M
YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS B TTO3HABATEILHON U COMATLHOMN IIPAKTHKE.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE Y4eOHbIC NEeCTBUS
ba3oBble JJoruueckne aeiicTBUA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh M aKTyaJu3upoBaTh  IpobiieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPH OCBOCHHWHM 3HAHWW MPUEMBI JIOTHYECKOTO MBIILICHHUS
(aHayIM3a, CMHTE3a, CpaBHEHMS, Kiaccudukamuu, o000IIEeH ), PaCKPhIBaTh CMBICI
OMOJIOTUYECKUX TTOHATHH (BBIACIATh WX XapaKTEPHBIC MPU3HAKW, YCTAHABIIMBATH
CBSI3M C IPYTUMH TTOHSTUSIMH );
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ONpEACNATh IeNd JeATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUH HX
JNOCTHKEHUS,COOTHOCHUTD PE3YNIbTaThl AEATENBHOCTH C TOCTABICHHBIMHU LIEJISIMH;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATUS I 00bsiCHEHUs1 (AKTOB M SIBIICHUN
YKUBOWUIIPUPOJIBI;

CTPOUTH JIOTMYECKUE PACCYKIEHUs (MHAYKTUBHbBIC, JCIYKTHBHBIE, IO
aHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTM M NPOTUBOPEUUS B PacCMaTpPUBAEMBIX
ABIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUCHUS;

IIPUMEHATh CXEMHO-MOJENbHBIE CPEACTBA ISl IPE/ICTABICHUS CYILIECTBEHHBIX
CBA3€ M OTHOIIEHW B U3y4aeMbIX OHOJOTMYECKHX OOBEKTaX, a TaKXKe
NPOTHUBOPEUYUM Pa3HOrO POJA, BBISBICHHBIX B PAa3IUYHBIX HHGOPMAIIMOHHBIX
UCTOYHUKAX;

pa3palaThiBaTh IJIaH pEIICHUS MPOoOJeMbl ¢ y4ETOM aHAJIM3a HMMEIOIIUXCS
MaTepUaJbHbIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH NOCIEACTBUN AEATEIbHOCTH;

KOOPJMHUPOBATh U BHINIOJIHATH pabOTy B YCIOBHUAX PEAIbHOI'0, BUPTYaIbHOT'O
¥ KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBILJICHUE MPU PEIICHUU KU3ZHEHHBIX TPOOJIEM.
basoBble uccienoBare/bCKHe 1eiiCTBUA:

BJIAJICTh HaBbIKAMU Y4€OHO-UCCIIEIOBATEIBCKON U MPOEKTHOM JESITeNbHOCTH,
HaBbIKAMHU  paspelieHuss npodsieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY IIOUCKY METOAOB PELIEHUS] NPAKTUYECKUX 3a7a4, TPUMEHEHUIO
Pa3JIMYHBIX METO/IOB MO3HAHUS;

UCIOJIb30BaTh PA3JMYHbIE BHUIbl JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HAaHUS, €ro HMHTEpIpeTaluy, NpeoOpa3oBaHUI0 M TMPUMEHEHHIO B Y4eOHBIX
CUTYallUsIX, B TOM YHUCJIEIPU CO3AaHUN YUYEOHBIX U COLIMATBLHBIX MPOEKTOB;

dbopMHUpPOBATH HAYYHBIN THIT MBIIUICHUS, BIIAJETh HAYYHOW TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATHUSIMU U METOJAMU;

CTaBUTh U (POpMyaupoBaTh COOCTBEHHbIE 3aJauyd B 00pa30BaTEIbHOU
NEeATENTbHOCTUH )KU3HEHHBIX CUTYalUAX;

BBISIBJISITh NIPUUMHHO-CJIEICTBEHHBIE CBSI3M UM aKTyaJIU3UpOBaTh 3ajady,
BBIIBUTATBIUIIOTE3Y €€ PEIICHHS], HAXOAUTh apIryMEHTHI JJI TOKa3aTeIbCTBA CBOMX
YTBEPKACHUI,3aaBaTh TapaMETPbl U KPUTEPUH PELLICHUS;

AHAIM3UPOBATH IOJYYEHHBIE B XOJAE€ pEHICHUS 3aJaud  pPe3yJIbTaThl,
KPUTHUYECKU OLIEHUWBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYyallUsiM, OILEHUBaTh NPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh II€JICHANPABIECHHBIN MOUCK IepeHoca CPEeICTB U CIOCOOOB

JEICTBUA B IPO(PECCUOHATIBHYIO CPENY;

YMETh NIEPEHOCUTH 3HAHMSI B TIO3HABATEIBHYIO U MPAKTUYECKYIO 00J1aCTH
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEH, MIPEIJIaraTh OPUTMHAIIbHBIE TOAXObI U PELICHUS,
CTaBUTHIPOOJIEMBI U 337]a4H, TIONYCKAIOLIUE albTEPHATUBHBIC PEILICHHUS.

Pa6ora ¢ undopmanmueii:
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OPHEHTHPOBATHCS B PA3TUYHBIX MCTOYHHUKAX WHPOpPMAIUHU (TEKCTe y4eOHOTrOo
nocobus, HAyYHO-TIOMYJISIPHOM JUTepaType, OHMOIOTMYECKUX CJIOBapSAX U
CIPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JdaHHbIX, B HHTepHeTe), aHaIu3UpOBaThH
UHPOPMAIUIO PA3IMYHBIX BUAOB U (JOPM MPEACTABICHUS, KPUTUYECKU OIICHUBATH
e€ J0CTOBEPHOCTh UHETIPOTUBOPEUYUBOCTb;

dbopMynupOBaTh 3ampoChl U NMPUMEHATH PA3IUYHbIE METOABI MPH TMOUCKE U
otOope Ouosnornyecko MHGOpPMALIUA, HEOOXOAUMOMN Jisl BBIOJIHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh OMBIT HCIONb30BaHMUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPIIEHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIOJB30BAaHUS PA3IUYHBIX
TIOWCKOBBIX CHUCTEM;

CaMOCTOATENIBbHO  BbIOMpaTh  ONTHUMAJIbHYIO  (GopMy  MIpeICTaBICHUS
ouosornuyeckormHopManuu (CXembl, TpapuKH, JUATPAMMbI, TaOJIHIIbI, PUCYHKH U
Apyroe);

UCTOJb30BaTh HAy4YHBIM $3bIK B KAuyeCTBE CpEACTBa Ipu padore cC
Ouonornyeckod uH(pOpManuen: NPUMEHATh XUMUYECKHe, (QU3NYECKHEe U
MaTeMaTU4YeCKUe 3HaKM U CHMBOJBI, (QopMmynbl, abOpeBHAaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh U MPeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJMYECKHUE  CPENCTBA
HarJISAHOCTH,

BIAJCTh  HAaBbIKAMU  pACMO3HaBaHWs M 3alUThl  HH(POPMAIINH,
uH(GOPMAIIMOHHON 0€30aCHOCTH JIMYHOCTH.

KoMMyHMKaTHUBHBIE YHHBeEpPCAJbHbIE y4eOHbIE JeiiCTBUS
OO0menue:

OCYIIECTBJISITh ~KOMMYHHMKAIlMd BO Bcex cdepax IKU3HU, AaKTUBHO
y4acTBOBATh B JAMAJIOTE WM JUCKYCCHU IO CYIIECTBY 00CYK/1aeMOH TeMbI (YMEHHUE
3a/1aBaTh BOMPOCHI, BBICKA3bIBATh CYXKIECHUS OTHOCHUTEIHHO  BBITIOJHEHUS
MpeIaracMou 3ajauu,

YUHUTHIBATh WHTEPECHl M COTJACOBAHHOCTH IMO3MIIMHA APYTMX yYACTHUKOB JUAOTa
WU JTUCKYCCHH);

pacmo3HaBaTh HEBepOadbHBIC CpEICTBa OOICHHUSA, IOHMMAaTh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIIOK BO3HUKHOBEHHSI KOH(IMKTHBIX CHUTYaIlU,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IMYHBIMU CIIOCOOAMHU OOIIEHUS W B3aUMOJICUCTBUS, TTOHMMATh
HAMEPEHHUS JIPYTUX JIIOJIEH, TPOSBISATH  yYBAXHUTEIbHOE  OTHOIICHHE K
co0eceTHUKY UB KOPPEKTHOI dhopMe (popMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOK TOYKY 3PEHUS C HUCIOJIb30BAHUEM
S3BIKOBBIXCPECTB.

CoBMmecTHas 1eSITeJILHOCTD:

MOHUMAaTh U HMCTOJB30BAaTh MPEUMYIECTBA KOMAHAHOW W WHIUBUIYyATbHOU
paboTHIMPH pelIeHUH OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHUATPYIITOBBIX (DOPM B3aMMOJICHCTBHS PY PEIICHUH yI4eOHOU 3a1a4H;

BBIOMpATh TEMAaTUKYy M METOJIbl COBMECTHBIX JEUCTBHM C Y4ETOM OOIIMX
WHTEPECOB,H BO3MOKHOCTEH KaKIOTO YieHa KOJJICKTHBA,;

OpUHUMATh 1€MW  COBMECTHOM  JCSITEIBHOCTH, OpPraHW30BBIBATH U
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KOOPJIMHUPOBATh JACUCTBUS MO €€ JOCTH)KEHHIO: COCTaBJIATh IUIAH JCHCTBUIA,
pacmpeneisTh polu C y4ETOM MHEHUH YYaCTHHKOB, OOCYXKIaTh pe3YyJIbTaTh
COBMECTHOM padOThI;

OLICHMBATh Kau€CTBO CBOETO BKJIaJa U KaXXI0r0 YYaCTHUKA KOMaHbl B OOIIIHIA
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE IIPOEKTHI, OIIEHUBATh UJEH C TMO3UIMA HOBU3HBI,
OpUTMHAIIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBIISITh MO3UTUBHOE CTPATETMYECKOE TOBEAEHUE B Pa3JIUYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOPaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTuBHbI€ YHHBEpCaJbHbIC y4eOHbIC TeHCTBUS
Camoopranusanus:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHWsS JUIl BBISIBJIEHUS NpPOOJIEM H HUX
PEILIECHUSB KU3HEHHBIX U YUEOHBIX CUTYaLUsX;

BBIOMpAaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUM 1I€JIEBbIE W CMBICIOBBIE
YCTAHOBKHM B CBOMX JACHCTBUSAX M MOCTYNKax MO OTHOLICHHUIO K XUBOH MpPUPOJE,
CBOEMY 3/I0POBBIO U 3JI0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYUIECTBIISITh MO3HABATENbHYIO JEATEIbHOCTb, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYITHUPOBATH COOCTBEHHBIE 3a7a4d B 00pa3oBaTEIbHOM
NESATENbHOCTU U KU3HEHHBIX CUTYaLIUAX;

CaMOCTOSTEIILHO COCTABJIATH IJIaH PEIICHUS MTPOOJIEMBI C YIETOM UMEIOLTNXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUM;

JTaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsaTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JINYHBIX MPEANOYTEHUN;

JenaTh OCO3HAHHBIA  BBIOOP, apryMEHTUPOBATh €ro, Opatb
OTBETCTBEHHOCTh3a PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

COCOOCTBOBaTh (DOPMUPOBAHUIO U MPOSIBICHUIO LIMPOKOW 3SPYIHULIMH B
pa3HbIX 00JacTsIX 3HAHUM, TOCTOSHHO IIOBBINIATH CBOM OOpa3oBaTENbHBIA H
KyJbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb:

JIlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIbHOCT,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LEISIM;

BJAJ€Th  HaBbIKAaMM  II0O3HABaTEJIbHOW  pediekcun  Kak  OCO3HAHMS
COBEPIIAEMbIX JIEUCTBUM W MBICIUTEIBHBIX TNPOLIECCOB, HMX PE3YJIbTATOB U
OCHOBAHMI, MCIIOJIb30BaTh NPHUEMBI PEQUIEKCUU I OLIEHKHA CUTYallMH, BbIOOpa
BEPHOTI'O PEIIEHUS;

YMETh OLIEHUBATh PUCKHM WU CBOEBPEMEHHO IPUHHUMATH PEIICHHS MO0 HX

CHWKEHHIO; TMPUHMMAaTh MOTHBBI W apryMEHThl [JpYrux TIpU aHajIu3e

pE3yJIbTATOB ACSTEIHOCTH.

IIpunsiTue cedst u APyrux:
NpPUHUMATh ce0s, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
OPUHMMAaTh MOTHBBI M apryMEeHTBl JPYrMX [pU aHAJIU3E pPe3yJbTaTOB
JeSITeIbHOCTH; IPU3HABATh CBOE MPABO U MPaBO JPYTUX HA OIIUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUU APYTOro YEIOBEKa.
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HNPEIMETHBIE PE3YJIBTATDBI

[Ipenmernpie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Owonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduueckue st yuedHoro npeamera «buomorus»
HAy4HbIC 3HAHMS, YMEHHUS U CIOCOOBI ACHCTBUM MO OCBOEHUIO, UHTEPIPETALUUA U
npeoOpa3oBaHUIO0 3HAHUWM, BHUBI JEATEILHOCTH MO MOJYYCHHIO HOBOTO 3HAHUS U
NPUMEHECHUIO 3HAHUN B Pa3JIMYHBIX YUYEOHBIX CHUTYaIUSX, a TaKKE B peabHbBIX
KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX C Ouosioruedd. B mporpamme mnpeameTHbIe
pe3yNbTaThI MPEICTABIICHBI 110 TOJIJaM 00y4YEHUSI.

[IpenmerHble pe3ynbTaThl OcBOeHUsI yueOHOro mnpemmera «buonorus» B 10

KJiacce
JOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE W POJU OMOJIOTMH B CUCTEME HAYYHOTO
3HAHUSECTECTBEHHBIX HaYK, B POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa ¥ HAYYHOT'0O MUPOBO33PEHUS, O BKIIAJ€ POCCUNUCKHUX U 3apYOSKHBIX
y4€HBIX - OHMOJIOTOB B pa3BUTHE OWOJIOTHH, (DYHKIHMOHAIBLHONW TPaMOTHOCTHU
YeJoBeKa JIJIsl pElIeHUs )KU3HEHHbBIX 33/1a4;

YMEHHUE pPacKphIBaTh COJAEpk aHUE OUOJOTMYECKHX TEPMUHOB U TMOHATHIM:
KU3Hb, KJIETKA, OpraHu3M, Meradonu3M (0OMEH BEIIECTB U IMPEBpallCHUE
SHEPTUHr), TOMEOCTa3 (CaMOperyJsius), YPOBHEBAs OpraHU3aIlMsl >KUBBIX CHUCTEM,
CaMOBOCIIpOM3BeieHNE (PEMPOIYKIIHSI), HACIEICTBEHHOCTh, HU3MEHUUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3Jarath OWOJOrMYecKhe TeopuH (KJIETOYHas, XPOMOCOMHasi,
MyTallMOHHAsA, LEHTpaJbHAasl J0rMa MOJEKYJSIpHOM Ouonoruu), 3akoHbl (I
Menpens, T. Moprana, H.J. BaBunoBa) u ydenust (0 IeHTpax MHOTO0OOpasusi u
MPOUCXOXKIAEHUS KYJIbTYpHbIX pacteHudt H.W. BaBunoma), omnpenensrb rpaHUIbI
UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHUE BIIQJIETh METOJJaMU HAyYHOT'O MO3HAHUS B OMOJIOrMH: HAOIIOJACHUEH
OMHUCAHUE >KMUBBIX CHCTEM, IMPOIECCOB U SIBICHUN, OpPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOT0 SKCIIEPUMEHTA, BBIIBIXKEHHUE TUTIOTE3bI, BHISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYUHAMH, OOBSICHEHHE TOJYYEHHBIX pPe3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX TOHSATHI, TEOpPUHA M 3aKOHOB, YyMEHHUE JeaTh
BBIBOJ[bl HA OCHOBAHUU IOJTYYEHHBIX PE3YJIHTATOB;

YMEHUE BBIJICTATh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U
IYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTHU
IPOLIECCOB: OOMEHA BEIIECTB W MPEBpALIECHUS dHEPIHMH B KIETKE, (POTOCUHTE3A,
IUTACTUYECKOT0 W DJHEPreTM4eckoro OOMEHa, XEMOCHHTEe3a, MHUTO3a, Meio3a,
OIUIOJOTBOPEHUS, PA3MHOXKEHHUS, HWHIWBUAYAJIBHOIO PpAa3BUTUS  OpraHU3Ma
(oHTOTrEHE3);

yMEHUE TPUMEHSTh MOJYYCHHbIC 3HAHHS I OOBSICHEHHS] OMOIOTHYECKUX
MPOIIECCOB U SIBJICHUM, ISl TIPUHATHS MPAKTHUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LeNbl0 oOecriedeHrss O€30MacHOCTH CBOEr0 3J0pOBbS U 3J0POBbS
OKPYXKaIOUIUX JIOJICH, COOMI0/IEHNsT HOPM IPaMOTHOI'O MOBEJICHUS B OKPYXKAIOIICH
OPUPOJTHON cpefie, MOHMMaHUE HEOOXOJUMOCTH HCIOIb30BaHUSA JIOCTHUKEHUM
COBPEMEHHOMU ouonoruu u OMOTEXHOJIOTUN TUISt palMOHATBHOIO
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IPUPOJIONIOJIH30BAHUS;

YMEHUE pelIaTh dJIEMEHTApHbIE TEHETUYECKHE 3a/Jlaud Ha MOHO- U
TUTHOPUAHOE CKpEIMBAaHHUE, CIEIUICHHOE HaCJeIOBaHUE, COCTaBISTh CXEMBbI
MOHOTHOPUHOTO CKpEIIMBAHUS [Jis MpeACKa3aHUus HACIEOBAHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJHATh JIA0OPATOPHbIE W MpaKTUYECKHe padoThl, COOII0IATh
npaBuia npu padoTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YyMEHUE KPUTHYECKH OLICHMBaTh W HWHTEPHPETUPOBATH HUHPOPMALIUIO
OMOJIOTMYECKOTO  COJIEpKaHUs, BKIIOYAIONIYI0 T[ICEBAOHAYYHbIE 3HAHUSA W3
Pa3IUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(OpPMAILUU, HAYYHO-TIOMYJISPHBIE
MaTepuasbl), ITUYECKUE aCIEKThl COBPEMEHHBIX HCCJIEAOBAaHUNM B OHOJOTHH,
MEAUITMHE, OMOTEXHOJIOTUH;

yMEHUE CO3/aBaTh COOCTBEHHbIC IMMChMEHHBIE W YCTHBIE COOOIICHHUS,
000011ass OMOIOrMuecKyr0 MH(GOPMALIUIO U3 HECKOJIBKUX HCTOYHUKOB, IPaMOTHO
UCTIOJIb30BaTh MOHITUITHBIN armapaT OUOJIOTHH.

[IpeameTHbIe pe3yiabTaThl OCBOCHHUSI yueOHOro mpenmera «buomorus» B 11
KJ1acce JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJIOTMH B CHUCTEME HayYHOTO
3HAHUSECTECTBEHHBIX HaYK, B JOPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa ¥ HAYYHOT'0O MUPOBO33PEHUS, O BKJIAJ€ POCCUNUCKHUX U 3apYyOESKHBIX
y4€HBIX - OHWOJIOTOB B pa3BUTHE OWOJOTHH, (DYHKIMOHAJIBLHOW TPaMOTHOCTHU
YeNoBeKa JJIs PEIICHUS )KU3HEHHBIX 3a/1a4;

yYMEHHUE PaCKphIBATh COepKaHue OMOIOTHYECKUX TEPMUHOB U MOHATHI: BU/,
NOMYJAUsl, TEHO(POHM, SBOJIOIMSA, IBIXKYIIHME CHIbl ((DAKTOPbI) SBOJIOLNH,
MPUCIIOCOOJICHHOCTh OpPraHU3MOB, BHJI000pa30BaHUE, IKOJIOTHYECKHE (HAKTOPHI,
OKOCHUCTEMA, TMPOIYICHTHI, KOHCYMEHTBHI, PEIyICHTHI, 1MW  IHUTAHUSA,
AKOJIOTHYECKas MpaMuia, Ouoreomnenos, onocdepa;

yMEHUE Wu3Jararb OWOJOrMYecKkue Teopuu (dBONMIOIMOHHAs Teopus Y.
JlapBuHa, CUHTETUYECKass TEOpUs DBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponbimieBoro cxojacrea K.M. bopa, uepenoBaHusi TJ1aBHBIX HalpaBlICHUU H
nyreit spomoruu A.H. Ceepiioa, yuenus o Ouochepe B.M. Bepnaackoro),
OTIPEENSTh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BIIaJIETh METOJJaMU HAyYHOTO MO3HAHUS B OMOJIOTMH: HAOIIOJACHUEH
OMHUCAHUE >KHUBBIX CHCTEM, IMPOIECCOB U SIBICHUN, OpPraHU3alMs U TMPOBEJCHUE
OMOJIOTUYECKOT0 SKCIIEPUMEHTA, BBIIBHDKEHHUE TUTIOTE3bI, BHISIBJICHUE 3aBUCUMOCTH
MEXy HCCIEAyEMbIMU BEIUYUHAMH, OOBSICHEHHE TOJYYEHHBIX pPe3yJIbTaToB,
UCIIOJIb30BAHHBIX HAyYHBIX TMOHSATHM, TEOpUHA M 3aKOHOB, yMEHHUE JeNaTh
BBIBOJIbI HA OCHOBAHMH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJEIATh CYIIECTBEHHbIC MPU3HAKA CTPOCHUS OHOJIOTMYECKUX
OOBEKTOB: BHUJOB, TMOMYJALMA, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIyIICHTOB,
OMOreolleHO30B M HDKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACJIEICTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOI'O0 OTOOpa, BHUI000pa30BaHMS, IPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JCHCTBUS HKOJOTMYECKUX (PAKTOpPOB HA OpraHu3Mbl, MEpeHoca
BEIIECTB W IIOTOKA JHEPrUM B HSKOCUCTEMAX, AHTPOMOTCHHBIX H3MEHEHUH B
AKOCHUCTEMax CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHMOT€OXMMHYECKUX
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UKJIOB B Onocdepe;

YMEHHE MPUMEHATH IOJY4YCHHbIC 3HAHUS ISl OOBSICHEHUS OMOJIOTHYECKHX
IPOLIECCOB U SIBIICHUM, JUISI TIPUHSTHUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KU3HU C ILenblo oOecrieueHrss O€30MacCHOCTH CBOErO 3J0POBbS U 3J0POBbS
OKPY’KaIOILIUX JII0/IeH, COOTIOJICHUSI HOPM T'PaMOTHOI'O MOBEACHUS B OKpYXKarolien
OPUPOAHON Cpele, MOHMMAaHUE HEeOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOrMH IS pAMOHAIBHOIO TPUPOAONOIb30BaHNUS;

YMEHHUE peIIaTh 3JIeMEHTapHble OUOJOTHYECKUE 3a/1aud, COCTABIISTH CXEMbI
nepeHoca BEIIeCTB U SHEPTUHU B IKOCUCTeMax (L[eNU MUTaHus);

yMEHHUE BBINIOJNHATH JIa0OpaTOpHbIE W TMpaKTU4YeCKHe padoThl, COOII0/IATh
npaBuia Mpu paboTre ¢ yueOHBIM U JJa00paTOPHBIM 000PYyI0BAHUEM;

YyMEHUE KpPUTUYECKH OIICHMBaTh W HWHTEPHPETUPOBATH HUH(POPMAIIUIO
OMOJIOTUYECKOrO  COJICpKAaHUS, BKIIOYAIONIYIO TIICEBJOHAYYHbIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(OpPMALIMK, HAYYHO-TIOMYJISIPHbIE
MaTepHualibl),  pacCcMaTpuBaTh  TJ00AJIbHBIE  JKOJOTMUECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATHIIO OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/aBaTh COOCTBEHHbIE IHCHMEHHBIE W YCTHBIE COOOIIEHUS,
0000111ass OMOJIOTMYECKYI0 MH(POPMALIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUIHBIN armapaT OMOJOTHH.
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TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
Kosan4vecTBo 4acoB
Ne HaumeHoBaHMe pa3/iesioB U TeM JIeKTPOHHBIE (HH(PPOBBIE)
n/n NMPOrpamMmblI Bcero TpaxTuseckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThbI
1 BHomoris KaK Hayka 9 05 POII https://resh.edu.ru/subject/5/
bubmuoreka [{OK https://m.edsoo.ru/7f41c292
9 JKUBbIE CHCTEMBI H X OpraHH3ALIA 1 POIII https://resh.edu.ru/subject/5/
bubmuoreka [{OK https://m.edsoo.ru/7f41c292
3 XUMHYECKUHN COCTAB M CTPOCHUE KIIETKH 8 1 POIIT https://resh.edu.ru/subject/s/
bu6mmoreka LIOK https://m.edsoo.ru/7f41¢c292
4 YK H3HE I TEBHOCTS KIICTKI 6 POII https://resh.edu.ru/subject/5/
bu6mmoreka LIOK https://m.edsoo.ru/7f41¢c292
5 Pa3MHOXeHUE U MHAMBUAYaIbHOE PA3BUTUEC 5 1 PO https://resh.edu.ru/subject/5/
OpraHu3MOB bubmuoreka [{OK https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTh U H3MEHYHBOCTD 8 15 POIII https://resh.edu.ru/subject/5/
OpraHu3MOB bubmuoreka [{OK https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3MoB. OCHOBBI 3 PDIII https://resh.edu.ru/subject/5/
OMOTEXHOJIOTUH bu6mmorexa LIOK https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 34 4
[TPOTPAMME
11 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM KO‘HH%CTBOI_‘I{ a::::nqeckne JuexkTpoHHble (HudpoBbIEL)
n/n NMPOrpamMmblI Bcero papﬁOTbI o0pa3oBaTe/ibHbIE PeCYPChI
1 D BOJTIOLHOHHAS GHONOT A 9 1 POII https://resh.edu.ru/subject/5/
bu6mmoreka [IOK https://m.edsoo.ru/7f41cc74
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Bo3HukHOBEHME U Pa3BUTHC ) KU3HU HA

POIII https://resh.edu.ru/subject/5/

2 3emite 9 0.5 but6mmoreka LIOK https://m.edsoo.ru/7f41cc74
3 OpraHm3MB! 1 OKpyKatoas cpeia 5 1 POIII https://resh.edu.ru/.subiectIS/
bubnuoteka [{OK https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ 3KOJIOTMYECKUE CUCTEMBI 9 POIL htps:/iresh.edu. rwisubject/s/
bubnmoreka [{OK https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME
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