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MNOACHUTEJBHASA 3AIINCKA

[Ipu paszpaboTke mnporpaMmbl MO OHMOJOTUU TEOPETHUYECKYI0 OCHOBY s
ONpeieNeHUs] TMOAXO0M0B K (DOPMHUPOBAHMIO COJIEp)KaHUs Y4eOHOTO IMpeamMera
«buonorusi»  cocraBwiM:  KoHUentyaiabHble mosiokenus PrOC  COO o
B3aMMOOOYCIIOBJIEHHOCTH LI€JIEH, COIEpKaHUs, PE3yJIbTaTOB 00y4UeHHUs U TpeOOBaHU
K YPOBHIO MOJATOTOBKH BBITYCKHHKOB, MOJIOKEHUSA 00 OOMIMX LENSIX U MPUHIUNAX,
XapaKTepU3yIIINX COBPEMEHHOE COCTOSIHUE CHCTEMbl  CpeIHero  oOIero
oOpaszoBanuss B Poccmiickoit ®enepamuu, a TakkKe IOJOXKEHUS O crenuduke
Ouosiornu, €€ 3HAYCHUM B TO3HAHMM SKUBOM TMPUPOABI U  OOECleYEeHUH
CYILIIECTBOBAaHMs 4YesoBeueckoro ooOmiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSM,
OTpe/ieIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo O6uosyoruu Ja€T mpelcTaBieHrue O eisX, 00 olmieil cTpareruu
oOy4eHHs, BOCIUTAHUS U PA3BUTHS O0yYAIOUIUXCS CPEJICTBAaMU y4eOHOro MpeaMeTa
«buonorusy, onpenenser o0A3aTENbHOE MPEAMETHOE COAECPKAHUE, €r0 CTPYKTYPY,
pacrpeqieiecHre 1o pasleliaM U TeMaM, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh
U3y4YeHUs y4eOHOTO MaTepuaia ¢ y4ETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsA3€H, JIOTMKM O00pa3oBaTeIbHOIO MPOLECCA, BO3PACTHBIX OCOOEHHOCTEU
o0yyJarommxcs.

B nporpamme mo O1Mo70THH TakK)Xe€ YUYUTHIBAIOTCS TPEOOBAHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METalpeAMETHBIM U TPEAMETHBIM pe3ysibTartaM oOOy4YeHHUs B
(GhopMUPOBAHUM OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIbHON IEATEIbHOCTH/YUeOHBIX
JNENUCTBUN 00yYaroLUXCs IO OCBOEHUIO COIEPKAHUSI OMOJIOTUYECKOT0 00pa30BaHUsl.

B nporpamme no Ouonorun (10—11 knaccel, 6a30BbIi ypOBEHb) peaqn30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HM3YYCHMHM OWOJIOTHH, Ojarojgapss 4eMmy B HeH
MpPOCMATPUBAETCS  HAMNPABIEHHOCTh HA  pa3BUTHUE 3HAHUM, CBS3aHHBIX C
dbopMHpOBaHHEM €CTECTBEHHO-HAYYHOT'0 MUPOBO33PEHUS, IIEHHOCTHBIX OpUEHTAIIUN
JUYHOCTH, IKOJIOTHYECKOr0 MBIIIJIEHUS, IPEICTABICHUI O 3J0POBOM 00pa3e *KU3HU
1 OEpEeXHBIM OTHOIICHUEM K OKpyXarolier mpupogHoit cpene. [loatomy Hapsmy c
U3ydeHUEM OOIEeOMOIOTUYECKIX TEOpHid, a TakKe 3HAHUM O CTPOCHUU IKUBBIX
CUCTEM Pa3HOT0O paHTra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX IPOIECCOB B
nporpaMme Mo OUOJIOTUM YJIE€JICHO BHUMAaHUE WCIIOJIb30BAaHUIO MOJYYCHHBIX 3HAHUM
B TIOBCEJIHEBHOM JKM3HM JJI1 pEIICHUs TMPUKIAJHBIX 3a]ad, B TOM UHCIIE:
npodUIaKTUKA HACJIEACTBEHHBIX 3a00JI€BaHUI 4YeJIOBEKa, MEAUKO-TEHETUYECKOTO
KOHCYJIbTUPOBaHUS, OOOCHOBAaHUS DKOJOTUYECKH I1€JIeCO00Pa3HOTO TOBEICHUS B
OKpYXarUIEed NPUPOJAHON Cpele, aHAIN3a BIWSHUA XO3IMCTBEHHOW AEATEIIbHOCTU
YEJIOBEKA HA COCTOSHME NPUPOJHBIX M HMCKYCCTBEHHBIX JKOCHUCTEM. Y CUIICHHE
BHUMaHMS K TMPUKIAAHOW HaNpaBJICHHOCTH YydyeOHoro mnpenmera «buonorus»
MPOJIMKTOBAHO HEOOXOJAMMOCTBIO O0OECIIeUeHUsT YCJIOBHM MJIsS PEIICHHS OJHON U3
aKTyaJlbHBIX  3a7a4  IIKOJIBHOTO  OMOJOTHYECKOTOo  oOpa3oBaHWs, KOTOpas
npennonaraer (GopMUpoBaHHE y OOY4YaIOIIMXCS CIOCOOHOCTH aJaNTHPOBATHCA K
M3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.



buonorust Ha ypoBHE cpeaHero o0uiero o0pa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona obOecneunBaeT (popmMupoBaHHE y OOYyYAIONMUXCS TMPEACTABICHUN O HAyYHOU
KapTUHE MHpa, pacmupsieT M o0000maeT 3HaHUS O O>KUBOM TMpUpojae, e€
OTJIMYUTENbHBIX TPU3HAKAX — YPOBHEBOW OpraHu3ald M 3BOJIIOIHUH, CO3AaET
YCIJIOBHUSI JIJIs1: TTIO3HAHUS 3aKOHOB SKMBOU MPUPOIbI, PopMUpOBaHUs (HYHKIIMOHATIBLHOM
TPaMOTHOCTH, HaBBIKOB 3/I0pOBOTO M 0e30macHOro oOpas3a >KU3HHU, SKOJOTHUECKOTO
MBIIUIEHUS, UEHHOCTHOTO OTHOIIEHHSI K )KMBOU MPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHue OMOJIOTUS UMEET TakXKe /I PEIICHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3a/1a4 CPEIHEr0 00IIero 00pa3oBaHusl, COLMAIU3AIUN 00YyYaIOUXCsl.
N3yuyenue ounonoruu o0ecrieunBaer YCIIOBHS TUTS dbopmMupoBaHus
UHTEIJICKTYyalbHBIX, = KOMMYHUKALIMOHHBIX M  HMH(OPMALIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYpbI, CIIOCOOCTBYET HWHTErpallMM OMOJIOTMYECKUX 3HAHW C
IPEJICTaBICHUAMU U3 JPYTHX yYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMHUU U
reorpadpuu. Ha3BaHHBIE MOJOXKEHUS O TMpEeAHA3HAUYEHUU Y4eOHOro IMpenMeTa
«buonorus» COCTaBWJIM OCHOBY JUIs ONpEENEHUs IMOAXOAOB K OTOOpYy U
CTPYKTYPUPOBAHHIO €TI0 COJIEPKAHUS, IPEICTABIEHHOI0 B IPOrPaAMME MO OMOJIOTHH.

Ot0op coxepxkanust ydyeOHoro mnpeamera «buosorus» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C MO3ULUN KyJbTypocOOOpa3HOro IOAXO0/a, B COOTBETCTBUHU C
KOTOpPBIM 00OydYaroImuecs JOJDKHBl OCBOMTh 3HAaHUS W YMEHHUSA, 3HAYUMble IS
dbopmupoBaHus OOLIEH KYJIbTYpbl, ONPEAETSAIONINE aJIeKBAaTHOE MMOBEICHUE YETIOBEKA
B OKpYyXXarollled MPUPOJHON cpele, BOCTPEOOBAHHBIE B MOBCEJHEBHOM KU3HU H
pakTU4YecKo aesTenbHocTH. Ocoboe MECcTO B 3TOM CHUCTEME 3HAHMM 3aHUMAIOT
AJIIEMEHTHl  COJIEP)KaHUs, KOTOpble CIyXaT OCHOBOM g  (OpMUPOBAHUSA
IIPEICTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHE MUPA U LICHHOCTHBIX
OpUEHTAUMAX JIMYHOCTH, CHOCOOCTBYIOUIMX T'yMaHHM3aluud  OHOJIOTHYECKOTO
oOpa3zoBaHus.

CtpykTypupoBaHHe coAepkKaHHs Y4eOHOro maTepuana B Mporpamme Io
OMOJIOTMM OCYUIECTBJIIEHO C Y4Y€TOM MPHOPUTETHOTO 3HAUYEHHUS 3HAHUUA 00
OTIIMYUTENbHBIX OCOOCHHOCTSIX >KMBOM MPUPOJBI, O €€ YpPOBHEBOW OpraHu3aluu u
HBOMIIOIMU. B COOTBETCTBUUM C 3TUM B CTPYKType yueOHOro npenmera «buonorus»
BBIJICJICHBI CIEAYIOIIHNE COJepKaTelibHble JUHUMU: «buonorusa xak Hayka. Merozasl
Hay4yHOro TMo3HaHusA», «Kierka kak Ouosjormueckas cucreMa», «OpraHusM Kak
Ouonoruueckas cucrema», «CucreMa U MHOrooOpa3ue OpPraHHMYECKOro MHPay,
«IBOJIOIUS AKUBON MPUPOJBI», « IKOCUCTEMBI U IPUCYILINE UM 3aKOHOMEPHOCTHY.

[enr wuzydenuss ywyebHoro mnpeamera «buonorus» Ha 0a30BOM ypoOBHE —
OBJIQZICHUE  OOyYaroImIMMHCS  3HAaHUSMHM O  CTPYKTYpHO-(QYHKIIMOHAJIbHOU
OpraHM3alMH JKUBBIX CHCTEM PA3HOTO paHra U NpuoOpeTeHrne YMEHHUI UCTOIb30BaTh
9TU 3HAHUS JJIsl TPAMOTHBIX JEHCTBUI B OTHOIIEHUH OOBEKTOB YKMBOW MPUPOJBI U
pelIeHUs Pa3IMYHbIX )KU3HEHHBIX TPOOIEM.

JlocTikenue 1end u3ydeHus ydyeOHoro mnpenmera «buonorus» Ha 6azoBoM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

OCBOEHHE OOYYalOIIMMHCS CHUCTEMbl 3HAHUW O OHOJOTHYECKHX TEOPHsX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTe3aX, MpaBuiax, CIyXalluX OCHOBOM



st (OpMUPOBAHUS TPEACTABICHUN O €CTeCTBEHHO-HAYYHOW KapTHHE MHpPa, O
METO/aX HAyYHOTO IMO3HAHUS, CTPOCHHH, MHOTOOOpA3WM W OCOOCHHOCTSIX >KMBBIX
CUCTEM Pa3HOIO YPOBHSI OpPraHM3allMH, BBIJAIOIIMXCS OTKPBITHUSX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe Yy O0OYyYalOIIUXCSl TMO3HABATENbHBIX, HMHTEIUICKTyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEM B MpOIIECCE aHallM3a JIAaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTMM HAay4YHBIX B3IJISJI0B, M€ M MOJXOJ0B K H3YUYCHUIO JKHUBBIX CHUCTEM
Pa3HOIro YpPOBHS OpraHU3allnu;

CTAaHOBJICHME Yy OOydyaromuxcsi oOmel KyJIbTypbl, (YHKIIMOHAIBHON
rPaMOTHOCTH, Pa3BUTHUE YMEHHUN OOBSICHATh W OLICHUBATH SIBJICHUS OKPY KAIOIIETO
MHUpa KUBOW MPUPOJIBI HA OCHOBAHUU 3HAHUU U OMbITA, MOJYYEHHBIX NMPU U3YUYECHUU
Omooruu;

dbopmupoBaHue y OOYyYaloOlUMXCS YMEHHM WJUTIOCTPUPOBATH 3HAUCHUE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKON JIEATEILHOCTH YEJIOBEKa, pPAa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIHUTaHUE YOEXKJIEHHOCTH B BO3MOXHOCTH IIO3HAHUSI YEJIIOBEKOM KHUBOM
IPUPOBI, HEOOXOIUMOCTH OEpPEKHOTO OTHOIICHUSI K HEW, COOIIOJEHUSI ITHUECKUX
HOPM IPHU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IIEHHOCTH OHMOJIOTMUECKUX 3HAHWM JJisi TOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

NpPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHI B MOBCEIHEBHOW XU3HU JIS
OLICHKHU MOCJEJICTBUM CBOEH IEATEIBHOCTU MO OTHOIIECHHUIO K OKPYXKAIOWIEH CpEJE,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHWUE U COOJIOJIEHHEe Mep MPOPHIAKTHKA
3a00J1eBaHU M.

B cucreme cpeanero obmiero oOpa3zoBanus «buonorusi», wu3ydaemas Ha
0a30BOM YypOBHE, SIBJISIETCA OOS3aTENIbHBIM YYEOHBIM MPEIMETOM, BXOJSIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUYHBIE TIPEIMETHI.

Jlnst u3ydenust Ouonoruu Ha 6a30BOM ypOBHE CpeHEero oOIero oopa3zoBaHus
otBoauTCs 68 yacoB: B 10 kinacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 gaca
(1 gac B Hepemo).

COILEPKAHUE OBYUEHUSA
10 -11 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHH C OOIIECTBEHHBIMU, TEXHUYCCKUMU U
JPYTUMHU €CTECTBEHHBIMU HaykaMu, (uimocodueil, dTUKON, ICTETUKOW U TIPABOM.
Ponb Ouonoruu B GopMHUpPOBAHMK COBPEMEHHOM HaydyHOM KapTuHbI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl MO3HAHUS KUBOW OPUPOJBI (HAOIIOJEHUE, SKCIIEPUMEHT, OMKCAHUE,
u3MepeHue, Kiaccuukaiys, MoAeIMPOBaHUE, CTATHCTHYECKAs: 00pabOoTKa TaHHBIX).

JlemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.



JlabopaTtopHble U mpakTHYecKHe padoThbI:

[Tpaktnueckass pabora Ne 1. «Vcmonp3oBaHHE pPa3NUYHBIX METOJOB IMpPH
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEMbI U UX OPraHU3aNMs.

’Kusble cucrembl (OMOCHMCTEMBI) Kak MpeAMET U3ydeHus: Ouonoruu. OTianuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CpolicTBa OMOCHCTEM M HUX pa3HOOOpa3ue. YPOBHU OpraHU3ANHNHA OHOCHCTEM:
MOJIEKYJIAPHBIN, KJIETOYHbIA, TKAHEBBIM, OPTAHU3MEHHBIN, MOMYJISAIIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOreoIeHOTHYECKHI ), OnOC(EpHBIH.

JlemoHcTpanum:

Tabmuubr 1 cxembl: «OCHOBHBIE TMPU3HAKU KU3HW», «YPOBHU OpraHU3allud
YKABOW MPUPOIBD».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHAYECKHM COCTaB KJIETKH. XHMUYECKHE DIEMEHTBL: MaKpOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHepanbHbIe BEIIECTBRA.

OyHKIMM BOABl M MHUHEpalbHBIX BemlecTB B KkieTke. [logaep:kanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHue O€IKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble M 3aMEHHUMBbIE aMUHOKHCIIOTHI. AMWHOKHUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl ~ O€JIKOBOM MOJEKYJbl (MEepBUYHAS, BTOpUYHAsA, TpPETUYHAS U
YeTBEPTUYUHAS CTPYKTypa). XUMUYECKHE CBOMCTBA OeKkoB. bruonorndeckue GpyHKIuu
OEJIKOB.

®depmeHTbl — OHoOJornyeckue karanuszaropbl. CTpoeHue (epMeHTa: aKTUBHBIN
HeHTp, cyOcTtpatHas crneuuduyHocts. Kodepmentsl. Burtamunbl.  OTinuus
(hepMEHTOB OT HEOPTrAaHUYECKUX KaTaIn3aTOPOB.

VYrneBonbl: MOHOCaxapuabl (TJIIOK03a, pudo3a U e30KCUpru003a), Arucaxapubl
(caxapo3a, JlakTo3a) MW MOJMCaxXxapuabl (Kpaxmay, TIJIMKOT€H, IEeJUII0JI03a).
buonorndeckue pyHKIUM YTIIE€BOIOB.

Jlunuasl:  Tpurmuuepuabl,  Gochonunuasl, crepounbl. ['mapoduabHO-
ruapodoOHbIe cBOMcTBA. buonorndyeckue Gynkmuu aunuaoB. CpaBHEHUE YTIEBOIOB,
OEJIKOB M TUTIUIOB KaK UCTOYHUKOB YHEPTHUHU.

Hyxnennoseie kucnorsl: JHK wu PHK. Hykmeornasr — MoHOMEpPHI
HyK1euHOBBIX KuciaoT. Ctpoenune u pynkiuu JHK. Crpoenune u ¢pynkuun PHK.
Buasl PHK. AT®: ctpoenue u ¢pyHKIUN.

[utosiorust — Hayka o kietke. Kierounas teopusi — npumep B3auMOACHCTBUS
ujei 1 PakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIICTKH.

Krnerka kak nenoctHas xuBasi cucteMa. OOmue npu3Haky KIETOK: 3aMKHYTas
HapykHas MmemOpana, Mmosekysbl JIHK kak renernueckuii annapar, cucteMa CUHTE3a
Oeka.

Tumnel KJIETOK: dyKapruoTHdeckast U mpokapuotudeckas. OCOOEHHOCTH CTPOSHUS
npokapuoTuyecko — kimetku.  Knmerounas — crenka — Oaktepuit.  CtpoeHue



IYKapUOTHUYECKOH KJIeTKU. OCHOBHBIE OTINYHS PACTUTEIBbHOM, )KUBOTHON U IpUOHON
KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAasl CTEHKA, TIIMKOKAIUKC, HX
dbyukiuu. [Inasmaruueckas memOpaHa, €€ cBoiicTBa U pyHkiuu. [lutomnazma u eé
opraHousibl. OpHomeMOpanHble opraHouasl kietku: OJIIC, anmapar ['ombmxu,
an30combl.  [loyaBTOHOMHBIE OpPraHOWABI KIETKH: MHUTOXOHJPHUH, IUIACTHIIBI.
[IpoucxoxkneHne MUTOXOHApUA W TulacTuld. Buael mnactua. HememOpaHHbIE
OpraHOUIbl KJIETKHU: pUOOCOMBI, KIIETOUHBINA LIEHTP, HEHTPUOIU, PECHUUKH, )KT'YTHUKU.
OyHKIHMHU OPraHOUAOB KJIETKH. BKiroueHusl.

SAnpo — perynsaTopHbli LeHTp kieTku. CTpoeHue siapa: saepHas 000J0dYKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KJIETKE.

JlemoHncTpanum:

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

Junarpammel: «PacrpeneneHne XUMUYECKUX 3JIEMEHTOB B HEKHBOW IIPUPOLIEY,
«Pacripenenenue XuMUYECKUX 3JIEMEHTOB B KUBOW MPUPOEH.

Tabmuubr u cxemsbl: «llepuoanueckass TabiUIla XUMUYECKHX DJIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOAbl», «brocunTes Oenkay, «CTpoeHHE MOJIEKYJIbI OelKay,
«Ctpoenue ¢epmenta», «Hykneunossie kuciotel. JIHK», «CTpoeHue Monaekysbl
AT®», «CtpoeHne 3yKapHMOTHYECKOM KIETKM», «CTpOEHUE KWUBOTHOW KIETKWY,
«CTpoeHue pacTuTenbHOW KieTkn», «CTpoeHrne MNpOKapUOTHUYECKON KIIETKUY,
«CTpoeHue sqipa KIETKN», «YTIeBOAbD, «JIUMHUABD.

OOopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyJOBaHUE I MPOBEACHUS
HaOJIIO/ICHUM, W3MEPEHUM, SKCIEPUMEHTOB, MHKpONpenapaTbl PaCTUTEIbHbIX,
YKUBOTHBIX U OAKTEPUATIBHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlaGopatopnas pabora Ne 1. «M3ydeHue KaTadIUTHYECKOM aKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlaGoparopHas padota Ne 2. «M3yueHne CTpoeHHS KJIETOK pacTeHUH, )KUBOTHBIX
1 OaKTepHil MO MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpEiapaTax U UX OMUCAHUEY.

Tema 4. ’KusHeaesiTeJIbHOCTb KJIETKH.

OOmeH BemiecTB, WM MeTa0oIMU3M. AccUMWIANUS (TUTACTUYECKUT OOMEH) U
JTUCCUMUWIISIIUSA  (SHEPreTUYeCKuil oOMeH) — JBE CTOPOHBI €IMHOrO IIpoilecca
MeTabonu3ma. Polib 3aKOHOB COXpaHEHHsI BEUIECTB U SHEPrMM B IOHUMAaHUU
MeTabor3ma.

Tuner oOMeHa BemiecTB: aBTOTPO(DHBINA U TeTepoTpodHbIil. Poib ¢pepmeHTOR B
oOMEHE BEIlIeCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®dortocuntes. CBeToBas U TeMHOBas (a3bl porocuHTesa. Peakuuu porocunTesa.
OddextuBHOCTh (poTocuHTe3a. 3HaueHuWe (POTOCHHTE3a IS JKU3HM Ha 3emie.
Brnusaue ycnoBuwii cpensl Ha  (POTOCMHTE3 W CIOCOOBI  TIOBBIIMICHUS — €TO
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.



XeMOoCHHTe3. XEeMOCHUHTE3Upylonue OakTepun. 3HAYCHHE XEMOCHHTE3a IS
YKU3HH Ha 3emie.

DHepreTudyeckuii oOMeH B KJeTke. PaciiernsieHue BelIeCTB, BBIACICHUE U
aKKyMYJIMpPOBAaHHE DPHEPTUU B KIIETKE. DTalbl SHEPreTudeckoro ooMeHa. [mukonus.
bpoxenne u ero Buupl. KucinopogHoe OKHCIEHHE, WM KIETOYHOE JIbIXAHUE.
OxucaurensHoe hochopunupoBanue. IPGEeKTUBHOCTh IHEPTETUIECKOTO 0OMEHA.

Peakunu wmatpuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JHK.
Peanuzanus reHernuyeckod uHpoOpManuu B KIETKE. |'€HETUYECKHM KOJ U €ro
cBorictBa. Tpanckpurnuus — matpuublii cuHTe3 PHK. Tpancnsius — OuocuuTe3
Oenka. Orambl TpaHcaauud. KoaupoBanue aMHuHOKHCIOT. Pomb pubocom B
OounocuHTe3e Oenka.

Hexkiierounsie (opmbl xu3HH — BUpYChl. Mctopust otkpsitusa BupycoB (/. U.
WBanoBckuit). OCOOEHHOCTHM CTPOEHUS UM JKU3HEHHOIO IMKJIa BHPYCOB.
bakrepuodaru. bone3nu pacteHuil, )KUBOTHBIX U YEJIOBEKA, BHI3BIBAEMBIE BUPYCAMH.
Bupyc mmmynoaepuuura yenoseka (BHUY) — Bo3Oymurens CIIMla. OOGpartnas
TpaHCKpUIILMS, peBepTa3a u uHterpasa. [Ipodunaktuka pacnpocTpaHeHUs] BUPYCHBIX
3a00JIeBaHUM.

JlemoHncTpanum:

[Toptpetsi: H. K. Konsuos, /1. . UBanoBckuii, K. A. Tumupsses.

Tabmuuel u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUS,
«JHepreTuyeckuii ooMen», «Xmoporact», «Potocunte’», «Ctpoenue JJHK»,
«Ctpoenre u QyHKIIMOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeTHuecKuil Ko,
«Bupyco», «bakrepuodarn», «Ctpoenue u >xu3HeHHBbIM 1wukia Bupyca CIIM/la,
0aktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: Monenu-ammiukanuu «Yasoenue JIHK wu Tpanckpunuusy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Moenb cTpykTypbl JTHK.

Tema S. Pa3MHOKeHNe M1 HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kitlerounblii 1WMKI, WM SKU3HCHHBIM ITMKI KiIeTkW. MHTepdaza m MuUTO3.
[Ipoueccol, mporekatoume B HHTepdaze. Pemnmukauuss — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHII.
JIMTUIOUTHBIN ¥ TaTUIOUHBIA XPOMOCOMHBIE HAOOphl. XpoMaTtusl. [luTonornyeckue
OCHOBBI Pa3MHOXKEHHUS U UHAUBUYAIbHOTO Pa3BUTHUS OPTaHU3MOB.

Henenne kierkn — muto3. Craguu murtos3a. IIpouneccel, mpoucxonsdiue Ha
Pa3HBIX CTAIUAX MUTO3a. BHOTOTMYECKUN CMBICI MUTO3A.

[Iporpammupyemas rubenb KIETKU — arnomnTo3.

®dopmbl pa3MHOXKEHHsSI OpraHU3MOB: Oecrojioe U mosioBoe. Buasl Gecronoro
pPa3MHOXEHUS: JEJICHHE HaJABOE, IIOYKOBAHUE OAHO- M  MHOIOKJIETOYHBIX,
cropooOpa3oBaHUe, BEreTaTHuBHOE pa3MHOXKeHHEe. VCcKycCTBEHHOE KIOHMPOBAHUE
OpPraHMW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.

Meiio3. Craguum wmeiio3a. Ilpoueccsl, mpoucxoisdmue Ha CTagusx Menosa.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. brosiornueckuii CMbICT U 3HAYEHUE
Meno3a.



["ameTorenes — mpoiecc 0Opa3oBaHMsI MOJOBBIX KJIETOK Y KUBOTHBIX. [1070BbIE
JKeJe3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHKUe U PAa3BUTHE MOJOBBIX KIETOK — raMeT
(cmepmaro3ouj, SMIEKIeTKa) — cepMaToreHes u oporeHes. OCOOEHHOCTU CTPOEHUS
AUIEKIIETOK U ciepmaTo3ouaoB. OmnonorBopenue. [lapreHorenes.

WunuBunyanbHoe  pa3BuTHe  (OHTOreHe3). OMOpPHOHAIbHOE  Pa3BUTHE
(oMOpuorenes). OTamnbl SMOPHUOHATBLHOTO PA3BUTHS Yy TO3BOHOYHBIX >KMBOTHBIX:
npoOieHue, racTpyisiuus, opraHoreHes. IlocTamOproHanbHOE pa3BuTHE. TUIIBI
MOCTAIMOPHUOHAIBHOTO PA3BUTHUS: MPSIMOE, HEMpsiMoe (JTMYMHOYHOE). BiusiHue cpesp
Ha Pa3BUTHUE OPTraHU3MOB, (PAKTOPbI, CHIOCOOHBIE BHI3BIBATH BPOKIEHHBIEC YPOICTBA.

Poct u pa3Butue pacteHuil. OHTOreHE3 IIBETKOBOI'O PACTEHUs: CTPOCHHUE
CEMEHH, CTA/INM PA3BUTHSL.

JlemoHcTpanum:

Tabmunplt u  cxembl: «@POpMBl pPa3MHOXKEHHS OpPraHU3MOBY, «/[BoitHOe
OIUIOJOTBOPEHUE Yy ILIBETKOBBIX pacTeHuin», «BereratuBHOE pa3sMHOMKEHHE
pacteHui», «Jlenenue KieTku 0akTepuin», « CTpoeHHE MONOBBIX KIETOK», «CTpoeHue
xpoMocoMbl», «Knerounei mukin», «Permmukanms JHK», «Mwutos», «Menosy,
«IIpssmoe u HenpsAmoe pa3Butue», «l'aMeroreHes y MIEKONUTAIOIIMX U YEIIOBEKaY,
«OCHOBHBIE CTaJIMN OHTOT€HE3a».

Oo6opynoBaHue: MUKPOCKOII, MUKPOIIpENapaThl «CriepMaTo30upl
MJIEKOIIMTAIOIIETO», <« SIMIEKIIeTKa MIIEKONUTAMEro», «KapuoknHe3 B KIETKax
KOpEIIIKa JyKa», MarHUTHas MoJelb-amumkanus «Jlenenue knetku», monaens JJHK,
MoiesIb MeTa(azHOl XPOMOCOMBI.

JlaGopaTopHblie ¥ NpakTHYeCKHe padoThI:

JlaGoparopnas pabora Neo 3. «HaOmromeHwe MuTO3a B KJIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlaGoparopHas padota Ne 4. «M3ydyeHune CTpOCHUS MOJTOBBIX KIETOK Ha TOTOBBIX
MHKpOITpEernapaTax».

Tema 6. HacsiencTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpeaMmer u 3amaun reHeTukd. MIcTopus pa3BUTHs T€HETUKHA. Posib UTONIOTMH U
AMOPUOJIOTUN B CTAHOBJIEHUU T'€HETUKHU. BKiIaa poccUCKUX U 3apyOekKHBIX YUEHBIX
B Pa3BUTHE TEHETUKU. MeTOAbl TCHETUKH (THOPUIOIOTHUECKIH, IIMTOTCHETUYECKHH,
MOJIEKYJIIpHO-TeHEeTHYeCKU). OCHOBHBIE T'€HETHYECKHME NOHATHA. |'eHeTmyeckas
CHUMBOJIMKA, UCIIOJIb3yEMAsl B CXEMAaX CKPELIMBAHUMN.

3aKOHOMEpPHOCTU HAacJlEeAOBaHUs IPU3HAKOB, yCTaHOBJIEHHbIE ['. MeHnnenem.
MoHorubpuiHoe CKpenMBaHue. 3aKOH €IuHO0-00pa3usi THUOPUAOB IEPBOIO
nokosieHus. [IpaBuno noMuHUpoBaHMs. 3aKOH pACIIEIUIEHUS] NPU3HAKOB. | HIoresa
YUCTOThI raMeT. [1o1HOe ¥ HenmoTHOe TOMUHUPOBAHUE.

JuruOpuaHoe ckpeniyBaHue. 3aKOH HE3aBUCHUMOTO HACJIEJIO0BAHUS MPU3HAKOB.
[{uToreneTuyeckre OCHOBBI ~JTUTHOPUIHOTO  CKpeIIMBaHUS. AHaIU3UpYIOIEe
ckpemrBanue. Vcnosb30BaHWE aHAIM3UPYIOLIETO CKPELIMBAHUS [JI ONPEICIICHUS
TeHOTHUIIa OCOOH.

CueruieHHOe HaclieoBaHue npu3HakoB. Pabora T. Moprana mo cremieHHOMY
HacJIEJOBaHUIO TeHOB. HapylieHue cuersieHrsi FeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.



XpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTHU. [ eHeTHYeCKue KapThl.

['eHernka mosa. XpOMOCOMHOE ONPEAEICHUE IMOJia. AYTOCOMBI U IIOJIOBBIE
XpoMOcOMBI. ['oMorameTrHble MW TreTeporaMeTHble oOpraHu3Mmbl. HacnmemoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3meHunBOCTh. BBl M3MEHUMBOCTH: HEHACJIEICTBEHHAs W HACIEICTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  HM3MEHUYMBOCTH.  XAapaKTEPUCTHKA
MOAU(UKAIMMOHHON W3MEHUYMBOCTU. BapWanvoOHHBIN psSa ¥ BapUaIllMOHHAS KPUBas.
Hopwma peakiuu npusHaka. KoinuecTBEeHHbIE 1 KAUECTBEHHbBIE IPU3HAKU U UX HOpMa
peakuuu. CBoCTBa MOAU(PUKALIMOHHON N3MEHYUBOCTH.

HacnenctBennasi, wiM TEHOTHNHYECKas, W3MEHYMBOCTh. KomOwHaTHBHAS
U3MEHYMBOCTh. Meio3 W TOJOBOM MpoIecC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTU. MyTalmoHHas u3MeH4YuBOCTh. Kiaccudukanus MyTanuid: TE€HHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ MpUYUHBI MyTanuid. MyTareHHble (hakTOpBI.
3aKOH rOMOJIOTHYECKHX PSAOB B HaciencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BuesanepHast HaCI€ACTBEHHOCTh U U3MEHYUBOCT.

['enernka uenoeka. Kapuortun uyenoBeka. OCHOBHBIE METOJAbI TEHETHUKHU
YeJIOBEeKa: TeHEAIOTMYECKHM, OJM3HENOBbIN, ITUTOTCHETUYECKUNA, OMOXUMUYECKUM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPEAEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUNHUPOBAHUE, B TOM YHCIE C IMOMOUIBIO
[111P-ananu3a. HacnencrBeHHsle 3a00JieBaHUs YeIOBEKa: T'eHHbIE 00JIe3HH, 00JIe3HU
Cc HAaCJIEICTBEHHON MIPEAPACTIONIOKEHHOCTHIO, XPOMOCOMHBIE 00J1e3HHU.
Comarnueckue # TreHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKH. I[IpUHIMIIBI
3I0POBOTO 00pasa >KW3HH, TUATHOCTUKH, MPODUIAKTUKN U JICYCHUS T€HETUYECKHX
Oosie3Hel. MenuKo-TeHETUYECKOe KOHCYJIbTUPOBAHUE. 3HAUCHUE MEIAUIIMHCKOM
TC€HETUKH B MIPEJOTBPAIICHUY U JICYCHUU TeHETUYECKUX 3a00JICBaHUN YeIOBeKa.

JlemoHncTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukon, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabnuiel U cxeMbl: «MOHOTUOPUIHOE CKPEIIUBAHUE U €T0 IUTOreHeTHYecKas
OCHOBa», «3aKOH PACIICIJICHUS] U €r0 IUTOT€HETUYECKAasi OCHOBAY», «3aKOH YUCTOTHI
rameT», «JlurnbpunHoe ckpemnmBanuey, «l{uronornyeckue OCHOBBI AUTUOPUIHOTO
CKpemuBaHus», «Meno3», «BzaumoaencTBhe ailielIbHBIX T€HOBY», «l'eHeTnueckue
KapThl PAcTEHUI, >KMBOTHBIX U 4EJIOBEKa», «I eHeTHKa Mojay», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CILEIUIEHHOTO € Tojiom», «KapHOTUIBI 4YelOBEKAa W KUBOTHBIX,
«Bunpl m3MmeHunBOCTHY», «MonudukanmoHHas H3MEHUYHMBOCTHY, «HacnemoBanue
pesyc-daktopay, «I'eHeTuka rpymm KpoBm», « MyTarimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: Mojenu-anmaukanuu  «MOHOTHOPUAHOE  CKpEIIMBaHUEY,
«HenonmHoe  nmoMuHuMpoBaHue», «JlurubpuaHoe ckpenmBanuey, «llepekpéct
XpOMOCOM», MUKPOCKON M MHUKporpenapar «Jpozoduna» (Hopma, mytanuu Gopmbl
KPBUIBEB U OKPACKU Teja), repoapuit «I opox MmoceBHOM.

JlabopaTtopHble U mpakTHYecKHe padoThbI:

JlabopaTopuass pabora Ne 5. «UM3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO H
JUTHOPUIHOTO CKPEIUBaHUS y IPO30(HIIbl HA TOTOBBIX MUKPOIIPEapaTax.



JlabopaTtopuas pabora Ne 6. «M3ydeHue momudukKarimOHHOW W3MEHYHBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopatopHass pabotra No 7. «AHanu3 MmyTauuid y Apo30(uiibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Ipaktrueckas padota Ne 2. «CocTaBieHue U aHAJIU3 POAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cestekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M IpoLEcC. 3apOKIEHUE CEIEKIMH W JOMECTHKALMS.
VYuenue H. Y. BaBuiioBa 0 1ieHTpax MPOUCXOXKIECHUS U MHOT00Opa3us KyJbTYpPHBIX
pactenuil. LIeHTphl MPOMCX0XKACHUS JOMAIIHUX )KUBOTHBIX. COpT, MOPO/Ia, IITAMM.

CoBpeMeHHbIE METO/BI CEJNEeKIMH. MaccoBblii M MHIAUBUIYAIBHBIA OTOOPHI B
CEJICKUMU pPACTeHH M KUBOTHBIX. OneHka »3Kcrepbepa. bBiIM3KopoacTBEHHOE
ckpemuBanue — uHOpuauHr. Yucras nuHus. CkpelndBaHUE YHCTBIX JIMHUH.
['erepo3uc, unu rubpuanas cuia. HepoiacTBeHHOE cKpellMBaHUE — ayTOPHJIMHI.
Otnanénnas rubpuauzanus u e€ ycrnexu. MckyccTBEeHHbI MyTareHe3 U MOoJIyuyeHue
NOJIUTTIONIOB. JIOCTHKEHNS CeNEeKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kKak oOTpaciab MNPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. ITarlbl
co3nanus pekomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kietounas
uHxeHepus. Kierounsle KynbTypbl. MUKpPOKIOHAJIBHOE Pa3MHOKEHHE PACTEHHIA.
KiioHupoBaHve  BBICOKONPOAYKTHUBHBIX  CEIBCKOXO3SMCTBEHHBIX  OpPraHU3MOB.
Dkosiornueckue u atuueckue npodsiemsl. [MO — reHeTrnueckn MOAU(GUIIMPOBAHHBIE
OpraHU3MBbl.

JlemoHCcTpauuu:

[Toptpersr: H. 1. Basuiios, 1. B. Muuypumn, I'. /{. Kapneuenko, M. ®@. lBaHOB.

Tabmuubl U cxeMbl: Kapta «LIeHTphl MNPOUCXOXKIAEHUS W MHOrooOpasus
KyJIbTYPHBIX pacTeHui», «llopoapl nomMamHuX >KMBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuauzanus», «PadoTel akagemuka M. @. MBaHoBay,
«Ilomumnougus», «OO0BEKTHI OuOTEeXHONOTUWY», «KileTouHble KynbTYpHl U
KJIOHUpOBaHKE», « KOHCTpynpOBaHUE U EPEHOC T'€HOB, XPOMOCOM).

O6opynoBaHue: MyJISKUA TUIOAOB U KOPHEIJIONOB JTUKUX (POPM M KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOIBl W JIOCTMIKEHUS CEJIEKIMM pPacTeHUl U
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, MJIEMEHHYIO (PepMy, COPTOUCTIBITATENbHBIH
Y4acTOK, B TEIUIMYHOE XO35MCTBO, JAOOPATOPUIO arpOyHUBEPCUTETA WM HAYYHOIO
LEHTpA)».

[NDTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHWA  [MPOI'PAMMEBI  TIO
BbMOJIOI'NMN HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNM A

Cornmacno ®I'OC COO, ycraHaBiaMBaIlOTCS TpeOOBaHMUS K pe3yibTaTam
OCBOEHUS 00YYaIOIIMMHUCS MPOTPaMM CPEIHEro 00IIero 00pa3oBaHus: TNIYHOCTHBIM,
METaInpeIMETHBIM U IPEIMETHBIM.



JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX pE3yJIbTAaTOB OCBOCHMUSI mpeamera «buoJsiorus»
BBIJICJICHBI CIICIYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYaIOMIMMUCS POCCUMCKOMN
TPAXJAHCKOW MJICHTUYHOCTHA — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEICIICHUIO, HAJINYHE MOTHBALINHU K O00Oy4EeHUIO ouomnoruwu,
I[eJICHANPABJICHHOE pAa3BUTHE BHYTPEHHUX YOCKICHUH JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH W HCTOPUYECKHX TPATUIUA PpPa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYYArOUIMXCA PYKOBOJCTBOBATHCS B CBOECH
JESITEIbHOCTH [IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMHM, TMPHUCYIIUMH  CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HaJMYMe  HKOJOTUYECKOTO  MPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUS NpeaMeTa «bHOJIOTHs» HOCTUTAIOTCA B
€UHCTBE Yy4YeOHOW U BOCIUTATEIBHOM JEATENIHOCTU B COOTBETCTBUU C
TPAJULIMOHHBIMA POCCUMUCKUMH COLMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U TYXOBHO-
HPAaBCTBEHHBIMU IIEHHOCTSIMH, TPUHATHIMA B OOIIECTBE IpaBWJIaMH M HOPMaMH
MOBEJCHUS W CIOCOOCTBYIOT TMpoOIlECCaM CaMOIIO3HAHHWSA, CaMOBOCIUTAHUS U
CaMOpAa3BUTHSA, PA3BUTHU BHYTPEHHEN MO3ULIMU JTIMYHOCTH, NATPUOTU3MA, YBAKCHUS
K 3aKOHY U MNPaBOIOPAJNIKY, YEIOBEKY TPYyJa U CTAPIIEMY IOKOJICHUIO, B3aWUMHOTO
YBOKEHUS, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUI0 W TPATULIMAIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, NpUPOAE U OKPYKAKOIIECH
cpexne.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI y4eOHOro mpeameTa «bruonorusy JOKHbBI
OTpaXXaThb TOTOBHOCTh W  CIOCOOHOCTh OOYYaromMXCsl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPCHHEH TIO3MITMEH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpPUCHTAIlMH,  TO3WUTHUBHBIX  BHYTPEHHUX  YOEKIEHHUM,  COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHHCKOr0o OOIIECTBa, pPaCIIMPEHUE >XU3HCHHOTO
ONbITA W OMNbITA ACATEIBHOCTH B MPOLECCE peaau3alid OCHOBHBIX HANpPaBICHUM
BOCIIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TMO3UIMU O00YJArOMIErocs Kak aKTHBHOTO U
OTBETCTBEHHOTO 4WJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBOKECHHE 3aKOHA
Y MIPABONOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH ACATEIHHOCTU MPHU CO3JAHUU yIEOHBIX
MPOCKTOB, PEIICHWH Y4YeOHBIX ©  TIO3HABATENBHBIX  3a7a4, BBITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OIPEEIATh COOCTBEHHYIO MO3UIIUIO MO OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHUE YYUTHIBATh B CBOMX JEHCTBUAX HEOOXOIAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOAEH C pPa3HbIMH YOEXKICHUSIMU, KyJIbTYPHBIMH LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;



FOTOBHOCTb K COTPYAHUYECTBY B NPOLECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M  MCCJIEAOBATEIbCKUX 3a7ad, YBAXKHUTEIHHOTO
OTHOIIEHUS K MHEHHUIO ONIOHEHTOB NpU OOCYXKICHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOPMHPOBAHHOCTh POCCUHCKON TPAKTAHCKOW HIACHTUYHOCTH, MATPUOTHU3MA,
YBaKEHUS K CBOEMY HapOJly, YyBCTBAa OTBETCTBEHHOCTH Iiepe] PoauHon, ropaocTu 3a
CBOM Kpau, CBOW PoauHy, CBOW S3BIK W KYJIbTYPY, HPOIUJIOE M HACTOSIIEE
MHOT'OHAIlMOHAJIBLHOTO Hapoaa Poccun;

[IEHHOCTHOE OTHONIIEHWE K MPUPOJHOMY HACJIEAWI0 U MaMATHUKAM MPUPOIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OLIEHUBATh BKJIA]] POCCUUCKUX YUEHBIX B CTAHOBJIICHUE U PA3BUTHUE
OHOJIOTHY, TIOHUMAHUS 3HAYEHUSI OMOJIOTHH B MIO3HAHUM 3aKOHOB MPUPOJbI, B )KU3HU
YyeJoBeKa U COBPEMEHHOI0 O0IIECTBA;

ujelHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyKeHHUIO M 3amure OTedecTsa,
OTBETCTBEHHOCTH 3a €T0 CYyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIIEHWE K CBOMM POJMTENSIM, CO3JAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSTHUSA LIEHHOCTEN CEMEUHOMN KU3HU B COOTBETCTBUU C TPAIULIUSIMHU
HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYas JCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOTO BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXEHUIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKO JINYHOCTH;

S) ¢usuuyeckoro BocnUTAHUA, (POPMHPOBAHMSA KYJbTYPbI 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONOJIYyYHs:

MOHMMAaHHUE W peaiu3alius 3I0pOBOT0 U 0€30macHoro 0opasza KU3HH (310pOBOE
nMUTaHue, CoO0IeHNe TUTHEHUYECKUX MPAaBUI U HOPM, COATAaHCUPOBAHHBIN PEKUM
3aHSATHM W OTHObIXa, peryiasapHas (¢u3MYecKas aKTHBHOCTH), OEpeKHOTrO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAHUE LIEHHOCTHM TMpPaBWI HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE TMOCIEACTBUI M HEMPUATUS BPEIHBIX MPHUBBIUCK (YHMOTpeOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);



6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAaHHE [IEHHOCTH MacTEPCTBA, TPYI0TIO0HE;

FOTOBHOCTb K AaKTUBHOW [IEATENIBHOCTH TEXHOJOTMYECKOM W COLUUAIBbHOU
HaIPaBJICHHOCTHU, CIIOCOOHOCTh WHHULMUPOBAThH, IUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JAEATEIbHOCTD;

WHTEpPEC K pasIuyHbiM cepam mpodecCHOHATBHON NESITEIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAaHHBIA BbIOOpP Oyaymieil mnpodeccun U peaan30BHIBATH
COOCTBEHHbIE KU3HECHHbIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHMIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

AKOJIOTUYECKH 11€JIECO00pa3HOE OTHOIIECHUE K MPUPOJIC KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTHUYECKOW KYJIbTYpbl: MPUOOpPETEHUE OIbITa
TJTAHUPOBAHHUS TTOCTYIIKOB U OLIEHKU UX BO3MOYKHBIX MOCIIEICTBUN I OKPY>KArOIIEH
Cpensbl;

OCO3HAaHHE TJIOOAJIBHOIO XapaKTepa HJKOJIOTMUYECKHX Npo0JieM U IMyTed ux
pelieHus;

CIIOCOOHOCTH MCIOJIb30BaTh MPUOOpPETAEMbIC MPU U3yUYCHUU OUOJIOTUU 3HAHUS
M yMEHHUS TpU  PEIICHUH  TpoOJieM, CBSI3aHHBIX C  pPalMOHAIBHBIM
MIPUPOJIOTIOIB30BaHUEM (COOTIOICHUE MPABUI TOBEJICHUS B IPUPOJIE, HAMMPABICHHBIX
Ha COXpaHEHUE PaBHOBECHS B DKOCUCTEMAX, OXPaHy BUIOB, SKOCUCTEM, OMOChephl);

AKTUBHOE HENPUATHE IEUCTBUM, NPUHOCAIINX BpPE OKPYNKAOUIECH ITPUPOIHON
cpeie, YMEHHE MPOTHO3UPOBATh HEOJAroNpUsITHBIE JKOJIOTUYECKUE TMOCIEACTBUS
MPEANPUHUMAEMBIX JEMCTBUN U NTPENOTBPAIIATh UX;

HAJIMYUE PA3BUTOrO 3KOJOTMYECKOTO MBIIIJICHUS, SKOJOTHYECKON KYJIbTYpPBHI,
OMbITA JEATEIIBHOCTH SKOJIOTMYECKON HAIMPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
VMU B ITI03HABATEIbHOW, KOMMYHHKATUBHOW U COLIMAJIbHOW MPAKTUKE, TOTOBHOCTH K
YYaCTHUIO B IPAKTUUYECKOMN AEATEIBHOCTH SKOJIOTMUYECKOW HAITPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHUsI HAYKHM U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YMTATEJIbCKOW KYJIbTYpbl KakK CpElICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUDA;

NOHMMaHue crnenudukd OWOJIOTUM KaK HayKH, OCO3HaHUA €€ poJu B
GbOpMHpPOBAaHNY PAMOHATLHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUU I[€JIO0CTHOTO
MpEACTaBICHUs] 00 OKPYXKalollleM MHpE KaK O €IUHCTBE MPHUPOJbI, YeIOBEeKa U
oOIIecTBa, B TMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEM U peIlIeHuHd MpodieM
COXpPaHEHMS IPUPOIHOTO PABHOBECHS,

yOeXKIEHHOCT, B 3HAYMMOCTA OWMOJIOTHH [IJII COBPEMEHHOW ITMBUJIM3AIINU:
oOecrieueHrsT HOBOTO YPOBHS Pa3BUTUS MEIWIIMHBI, CO3JIAaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CTIOCOOHBIX PEIIaTh PECYPCHbIE MPOOIEMbI pa3BUTHUS YEIOBEUECTBA,



MoMCKa IMyTel BBIXOJAa M3 TJI00AIbHBIX 3KOJOTHYECKHX MpoOsieM U oOecredeHust
nepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAIlMOHATIBLHOMY HCIOJIb30BAHUIO MPUPOIHBIX
pecypcoB 1 (hOpMUPOBAHUIO HOBBIX CTaHAAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OHOJOTHYECKUMX 3HAHUM B  LEJIX
TOBBIIIEHUS O0IIEH KyIbTyphl, €CTECTBEHHO-HAYYHON TPAMOTHOCTH, KaK COCTaBHOM
gacTh (yHKIIMOHAJIHHONU IPAMOTHOCTU O0yJaromumxcs, GopMupyeMon npu nu3ydeHuu
OHoJIOTHH;

NOHUMaHHUE CYIIHOCTH METOAOB IO3HAHMA, HCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTM HCIIOJIb30BaTh IOJIydyaeMble 3HAHMA U1 aHalu3a H
OOBSICHEHHSI SIBIICHUH OKPYXKAIOIIEr0 MUPAa U MPOUCXOASAIIMX B HEM W3MEHEHUH,
yMEHHE JenaTb OOOCHOBAaHHBIE 3aKJIIOYCHHS Ha OCHOBE HAy4YHBIX (DAKTOB H
UMEIOITNXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIb30BaTh OHOJOTHYECKHE 3HAHUSA IS
pelIeHus mpoOJieM B PeasibHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAaHWE IIEHHOCTH HAyYHOH JEeATENbHOCTH, TOTOBHOCTb OCYIIECTBIATH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO IEATEIbHOCTh HHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K  HENpPEephIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HaHUM MO OHOJIOTHH B
COOTBETCTBHUH C KU3HEHHBIMU OTPEOHOCTAMHU.

METAINIPEIMETHBIE PE3YJIBTATDBI

MeTtanpeameTHble pe3yabTaThl OCBOEHHUS ydeOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAauMMble Uil  (OPMHUPOBAHMSI MHPOBO33PEHHUS  O0YyYaroUIMXcs
MEXIUCITUTUTMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYUHbIE TMOHATHS, OTpPa’KaroIlue
[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHENU(PHUKY METOJAOB MO3HAHMUS,
UCTIONIb3YEMBIX B E€CTECTBEHHBIX HayKaxX (BEILIECTBO, DHEPrHs, SIBICHUE, MPOIlecC,
CHUCTeMa, HAay4YHbIH (aKT, MPHUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCCIIeIOBaHKEe, HaOI0IeHEe, U3MEpPEHHE, SKCIIEPUMEHT U APYTUX), YHUBEPCAIbHBIC
ydeOHble  JeiCTBUS  (TTO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PpETYJSTHBHbBIC),
obecnieunBaroniye (GopMupoBanure (HyHKIIMOHATLHON TPaMOTHOCTH U COLMAIBHOM
KOMIIETEHIIMM  OOYy4YaloIIMXCA, CIOCOOHOCTh  OOYyYalolMXCS  HCIOJIb30BATh
OCBOEHHBIE MEXIUCIHUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUA M YHHBEPCAIbHbBIC
y4eOHbIE IEUCTBUS B TTO3HABATEIILHON M COIMAIbHOM MPAKTHKE.

MeTtanpeameTHble pe3yibTaTbl OCBOEHHUS MPOrPaMMbl CpPEAHEro OOIIero
o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:

OBaanenue YHHBepCaIbHbIMH yueOHBIMU NMO3HABaTeJIbLHBIMH
AeCTBUSIMM:

1) 6a30oBbIe JJOrHYeCKHE e CTBUS:

CaMOCTOATENbHO  (OpMyNIHUpOBaTH M aKTyallM3UpOBaTh  IpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHHWU 3HAHUWA MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanmu3a, cUHTE3a, CpaBHEHUs, KiacCHUpUKaluu, 000OLIECHHs), PACKPBIBATh CMBICI



OMOJOTUYECKUX TOHATUN (BBIIETSATh WX XapaKTepHbIE TMPU3HAKH, yCTaHABIWUBATH
CBSI3U C IPYTUMH TTOHSTHSIMH );

ONpENENATh LENH JIeATeIbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATUS Uil OOBSCHEHHUS (PAKTOB M SIBICHUU
YKABOW MPUPOJIBI;

CTPOUTH JIOTHYECKUE pacCyXaeHus (MHIYKTUBHBIC, JEAyKTUBHBIE, II0
aHAJIOTUM), BBISABIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B paccMaTpPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTh CXEMHO-MOJCIBHBIE CPECTBA JJIS MPEACTABICHHS CYIIECTBEHHBIX
CBS3€ii W OTHOIICHWH B H3ydaeMbIX OMOJOTHYECKUX OOBEKTaX, a Takke
MPOTUBOPEYHMI Pa3HOTO pOJAA, BBHIABICHHBIX B Pa3IMYHBIX HH(POPMAIMOHHBIX
HMCTOYHUKAX;

pa3pabaThiBaTh IUIaH peHIeHUS MPoOJeMbl ¢ Y4ETOM aHajiu3a HMMEIOIIUXCS
MaTepHATbHBIX M HEMAaTEPHUATIbLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATECILHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
1EJISIM, OLIEHUBATh PUCKH TOCIEACTBUMN JCSITEIBHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBUSX PEaIbHOTO, BUPTYAJILHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJIAJICTh HaBBIKAMHU Y4€OHO-UCCIIENOBATEIHLCKOW M MPOCKTHON JEeATEIHLHOCTH,
HAaBBIKAMHM  paspernieHus  mpooiieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TMOMCKY METOJOB PEIICHHUS MPAKTHYCCKUX 3a7ad, TPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHHS,

WCITOJIB30BATh PA3IMUHBIC BUABI ACATEIHPHOCTH TIO MOTYYSHUIO HOBOTO 3HAHUS,
€ro UHTEPIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B yU€OHBIX CUTYaIUsAX, B TOM
YHUCJIE PU CO3JaHUH YIECOHBIX U COIUATIBHBIX MTPOCKTOB;

dbopMupoBaTh HAay4YHBI THUI MBIIUICHHS, BIaJeTh HAYYHOM TEPMHHOJIOTHEH,
KJTFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh # (GOPMYJIMPOBATh COOCTBEHHBIE 3aJaud B 00pa3oBaTeNbHOMN
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSX;

BBISIBIIAITH  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHMS, HaXOAUTh apryMEHTHI JIJIS I0Ka3aTelIbCTBA CBOUX
YTBEPKJICHUM, 32/1aBaTh MapaMeTPhbl U KPUTCPUH PEIIICHHUS,

aHAIM3UPOBATh MOJIYICHHBIC B XOJI¢ PEIICHUS 3aa4d Pe3yIbTaThl, KpUTHUYECCKU
OIICHWBATh X JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallMsM, OLIEHUBATH MPUOOPETEHHBIN OIIbIT;

OCYUIECTBJISITh 1EJICHANPABICHHBIA [MOUCK TMEPEeHOoca CPEACTB M CHOCOOOB
NeNcTBUS B MPOGECCUOHANBHYIO CpENy;

YMETh TEPEHOCUTh 3HAHWS B TIO3HABATEIBHYI0 M MPAKTHUECKYI0 00JIacTh
KU3HEICITCIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;



BBIIBUTAaTh HOBBIE WJEU, MpEAsiaraTb OpPUTMHAJIbHBIE MOIAXOAbI U PELICHHS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaunmeii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHPOPMAIMU (TEKCTE y4eOHOTO
nocoOusi, HAyYHO-TIONMYJISIPHOW  JUTEpaType, OHOJOTUYECKHX  CJIOBApAX W
CIPAaBOYHMKAX, KOMIBIOTEPHBIX O0a3ax JaHHbIX, B lHTepHeTe), aHaIM3HpOBaTh
uHGOPMAIIMIO PA3TUYHBIX BUIOB U (POPM MpPECTaBICHUS, KPUTUIECKH OLICHUBATDH €€
JIOCTOBEPHOCTh ¥ HEPOTUBOPEUNBOCTD;

dbopMyaMpoBaTh 3aMpOChl U MPUMEHATH PA3JIMYHBIE METOJbI MPU TMOUCKE U
otOope Ouosornyeckor WHGOpMANKK, HEOOXOMUMOW /IS BBITOJHEHUS Y4EOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HCIOJB30BAHUSA HMH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHM, COBEPIIEHCTBOBATh KYJIbTYPY AKTUBHOTO HCIOJB30BAaHUS Pa3IMYHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENbHO  BBIOMpaTh  ONTHUMalIbHYIO  (opMy  mpeacTaBieHUs
Oononornyeckor nHpopManuu (CXxembl, rpapuKH, TUArpaAMMbl, TaOIHIIbI, PUCYHKH U
Apyroe);

UCIOJIb30BaTh HAyuyHbI $3bIK B KauecTBE CpeAcTBa INpu pabore ¢
Ouonornueckod  MHopMmanMen: TOPUMEHATh XUMHUYECKUE, (U3MUEcCKHe U
MaTE€MaTU4YeCKHe 3HaKW W CHUMBOJIBI, (opMyibl, abOpeBUATypy, HOMEHKIATYpY,
MCII0JIb30BaTh U MPEe0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH;

BJIAJICTh HABBIKAMH PACIIO3HABAHUS U 3alUTHl MH(OpMaIuu, nHOOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OgiiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JA€HCTBUSIMM:

1) o0mmennme:

OCYUIECTBJISITh KOMMYHUKAIIMU BO BCEX cdepax >KM3HU, AaKTUBHO y4aCTBOBATH B
MaJIore WM JMCKYCCHU IO CYILIECTBY OO0CyX)AaeModM TeMbl (yMEHHE 3a7aBaTb
BONPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCUTEJIBHO BBIMOJHEHHsS MpejiaracMoin
3aJlayd, YYWUTHIBAaTb MHTEPECHl M COTVIACOBAHHOCTH MO3UIMI APYrMX YYaCTHUKOB
JMajiora Ui TUCKYCCUH);

pacro3HaBaTh HeBepOaJbHBIE CpeICTBAa OOILEHUS, [OHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHHSI KOHQIMKTHBIX CUTYyalluil, YMETh
CMSIT4aTh KOH(JIUKTHI U BECTU NIEPETOBOPHL;

BJIAJETh PA3JIMYHBIMU CIIOCOOaMHM OOIIEHUS W B3aUMOJCUCTBUS, MOHUMATh
HaMEepEeHUs APYTUX JIIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOILIEHHUE K COOECeTHUKY U
B KOPPEKTHOU opMe (HopMyTupoBaTh CBOM BO3PAKCHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pEHHS C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHUMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHIUBUIYAIbHOU
paboThI TpU perieHNN OMOJOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTH
IPUMEHEHHUs TPYNIOBbIX (HOpPM B3aUMOJEHCTBUS NP pPELICHUH YUeOHOM 3a1a4H;



BbIOMpaTh TEMATHKy U METOAbI COBMECTHBIX JCHCTBHM C yd4€TOM 0OIIuX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOI0 YJIEHA KOJIJIEKTUBA;

IPUHUMAaTh  LEIM  COBMECTHOM  JCATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHHPOBATh JEUCTBUS MO €€ IOCTH)KCHMIO: COCTaBJIATH ILIAH JIEHCTBUIA,
pacnpeneniaTb pojaud C Y4ETOM MHEHUH YYacTHUKOB, OOCYXJaThb pE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KaY€CTBO CBOETO BKJIAJA M KaXJOT0 Y4aCTHHUKAa KOMAaHJbl B OOLIUI
pe3yJsbTaT 1o pazpabOTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHMBaTh HAEHM C IO3ULUNA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh NTO3UTHBHOE CTPATETMYECKOE TIOBEICHHE B  Pa3IMYHBIX
CUTYaLHSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh NHULIUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PEryJIsSTHBHBIMHU ACHCTBUAMM:

1) camoopranu3anms:

UCITI0JIb30BaTh OUOJIOTMYECKUE 3HAHUA JJI BBISBJICHUS NPOOJIEM U UX PELICHUS
B KU3HEHHBIX U YUYEOHBIX CUTYaLIHSIX;

BbIOMpaTh HAa OCHOBE OHMOJOTMYECKMX 3HAHUW II€JIEBBIE M  CMBICIIOBBIE
YCTAaHOBKHA B CBOMX JCUCTBUSAX M IOCTYIIKaX IO OTHOUIEHUIO K >KMBOW IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh ITO3HABATEIIbHYIO JEATEIIBHOCTh, BBISBISITH
npoOJieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJlaud B 00pa3oBaTEIbHOM
NEATEIbHOCTH U XKU3HEHHBIX CUTYaILHSIX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH PELIeHUs MPOOIEMBbI C YIETOM UMEIOLINXCSA
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CHUTYaLIUsIM;

pacuMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

Jies1aTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
peleHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO IIIMPOKON IPYIULIUU B pa3HBIX
o0nacTax 3HaHUM, MOCTOSHHO MOBBIIIATH CBOM OOpa30BaTENbHBIM U KyJIbTYPHBIN
YPOBEHB.

2) CAaMOKOHTPOJIb:

JlaBaThb OLICHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCT,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIa/I€Th HaBBIKAMH MMO3HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMbIX
JNEWCTBUM M  MBICIUTEIBHBIX IPOLECCOB, HMX PE3YyJIbTaTOB MW OCHOBAaHUM,
UCIOJIB30BaTh MpPUEMBI peQIEKCMM [JJIs OLIEHKHM CHUTyalud, BbBIOOpa BEPHOTO
peuieHus;

YMETb OLEHMBAaTb PUCKUM U CBOEBPEMEHHO IIPUHMMATh PEIICHHsS 10 HX
CHIDKEHHIO;

IPUHUMATh MOTUBBI W AapryMEHTBl JPYrUX I[pPU aHajJu3€ pe3yJbTaToB
NEATEIbHOCTH;



3) npuHsATHE celds ¥ APYTUX:

IPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBl M AapryMEHTBhl JpPYruxX TIpU aHaIU3€ pPE3yJIbTaTOB
NESTEIIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynbrarhl ocBoeHus nporpammel COO no Ouosoruu Ha
0a30BOM YpOBHE BKJIIOHAIOT crienupuyeckue st yueoHoro npeamera «buonorus»
Hay4YHbIE€ 3HAHMS, YMEHHUS U CIOCOOBI JEMCTBUI MO OCBOCHMIO, MHTEPIPETAUUU U
npeoOpa3oBaHUI0 3HAHUM, BUJABI JCSITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAaHUA U
IPUMEHEHUIO 3HAHMM B PA3JIMYHBIX YYEOHBIX CHUTYyalMsIX, a TAaKKE B pPEATbHBIX
KU3HEHHBIX CHUTyalUsX, CBA3aHHbIX C Owuozorueil. B mporpamme mnpenMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[IpeameTHble pe3yabTaThl OCBOCHMS ydeOHOro npeamera «buonorus» e 10
KJacce NOJDKHBI OTPaXKaTh:

c()OPMUPOBAHHOCTh 3HAHUM O MECTE€ U POJM OMOJIOTUU B CUCTEME HAyYHOI'O
3HaHUS €CTECTBEHHBIX HAYK, B (DOPMHPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTHUHBI MHpa U HAYYHOI'O MHUPOBO33PEHHS, O BKIIAJE POCCUHCKUX U 3apyOeKHBIX
y4€HBIX-OMOJIOrOB B pa3BUTHE OMOJIOTUH, PYHKIMOHAIBHON IPaMOTHOCTH YEJIOBEKa
JUISL PELIEHUS KU3HEHHBIX 3a1a4;

YMEHHME PaCKpbIBaTh COJIEpP)KaHUE OHOJOTMYECKUX TEPMUHOB U MOHSITHIA:
KU3Hb, KJIETKA, OPTaHU3M, MeTa0boIu3M (0OMEH BEIIECTB M MPEBpaIllEeHUE YHEPTUN),
roMeoctaz  (caMoperyisiius), ypOBHEBas  OpTraHW3alMs  JKUBBIX  CHUCTEM,
CaMOBOCHPOU3BEICHHUE (PEMPOAYKIIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME M3jaraTh OHOJOTMYecKHe Teopuu (KJIETOYHas, XpOMOCOMHas,
MyTaIMOHHAsI, IICHTPaJbHas JOTMa MOJIEKYJISIpHOM Onosiorun), 3akousl (I'. Menmaens,
T. Moprana, H. W. BaBunoBa) u ydeHus (0 UEHTpaX MHOrooOpasusi u
MPOUCXOXKJIEHUS KyJIbTypHbIX pacteHuid H. . BaBuiioBa), onpenensiTh rpaHUlbl UX
IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BIAJEeTh METOJIaMU HAYYHOrO MO3HAHHUS B OWMOJIOTUH: HAOIIOJEHUE U
ONMCAHNE JKMBBIX CHUCTEM, IPOLECCOB W SBJICHWM, OpraHu3auus W IIPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bl, BBISBICHUE 3aBHCHUMOCTU
MEXJy MCCIECAYEMbIMU BEIMYMHAMH, OOBSICHEHHE IIOJIyYEHHBIX pE3YyJbTaTOB,
VCITOJIb30BAaHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE JEJIaTh BbIBOJIbI HA
OCHOBAHUH IIOJyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE NPU3HAKA BHPYCOB, KJIETOK INPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTHU
npoueccoB: OOMEHa BELIECTB WU INPEBpAllleHUs SHEPIHHM B KIETKe, (OTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XEMOCHHTE3a, MHTO3a, MeHo3a,



OIJIOJIOTBOPEHMSI,  Pa3MHOXKEHHUS, HMHAWBHUIYabHOTO  pa3BUTHUS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATh IOJIYYEHHBbIE 3HAHUA IJIs1 OOBSICHEHUS OMOJOTUYECKHUX
MPOLIECCOB U SIBJICHUH, IJIs MPUHATHSA MPAKTHUECKUX PEUICHUN B TMOBCEIHEBHOU
JKU3HM C LeNbplo olecrieuyeHus Oe30MacHOCTH CBOETO 3J0POBbS M 3JI0POBbS
OKPY’KaIOIIUX JIIOJIeH, COOIIO/IEHUsI HOPM TPaMOTHOTO TMOBEJACHHS B OKpY’Karolein
OPUPOHON cpele, MOHMMAaHHE HEOOXOJUMOCTH HCHOJIB30BaHUS JOCTHIKCHUN
COBPEMEHHOMU ouonoruu u OMOTEXHOJIOTHI TUTST PaIMOHAILHOTO
PUPOOTIOIH30BAHNUS;

YMEHHE pelIaTh 3JI€MEHTapHbIC TeHETUYECKUE 3a7aul Ha MOHO- M TUTHOPHUIHOE
CKpEIllMBaHUE, CIETUIEHHOE HAClIeAOBaHUE, COCTaBISATH CXEMbl MOHOTHOPHIHOTO
CKpEeIIMBaHUs I MIPeICKa3aHus HaCIe0BaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBINOJIHATh JA0OpPATOPHBIE U TMPAKTUYECKHUE padoOThl, COOIIOAATH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OILICHWBAaTh H  HWHTEPIPETHPOBATh HWHGOPMAIUIO
OMOJIOTHUECKOTO  COACpKAHMs, BKIIOYAIONIYI0O TICEBAOHAYYHBIE 3HAaHUSA W3
pPa3IMYHBIX HMCTOYHHUKOB (CpelcTBa MaccoBOM HHGOpPMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE aCMEKThl COBPEMEHHBIX HCCJICJAOBAHUM B OWOJIOTHH,
MeAMIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHUs, 00001as
OuonornuecKyo HHGOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO UCTIOIb30BaTh
MOHSATUWHBIN anmapat OMOJIOTHUH.

[TpenmeTHble pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buosorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTHh 3HAHUM O MECTE€ W POJH OMOJIOTUH B CUCTEME HAyIHOTO
3HAHWs €CTECTBEHHBIX HAYK, B (DOPMHPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpPa W HAYYHOT'O MHUPOBO33PEHUS, O BKIAJE POCCHUICKUX U 3apyOEKHBIX
y4€HBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH, (PYHKITMOHAIBHONW TPaMOTHOCTH YeJIOBEKa
JUTSL pEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJIEpPKaHNE OMOJIOTUYECKUX TEPMUHOB U TOHSITHA: BUI,
MOMyYJSAIKA, TEeHOMOH, DBOJIONUS, JBIKyIIUE CUIbl ((PaKTOpBI) IBOIIOINH,
MPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHUA000pa30BaHUE, DJKOJIOTHUYECKHE (HaKTOPHI,
HKOCHCTEMA, MPOIYLIEHTbI, KOHCYMEHTBI, PEAYLEHTHI, LIEMU MUTaHUs, SIKOJIOTHYECKast
nupamuia, buoreoieHo3, ouocdepa;

YMEHHE U3Jarath Onoorndeckue Teopuu (dBomtonnoHHas teopus Y. JlapBuHa,
CHUHTETUYECKasi TEOPHsl 3BOJIOLUH), 3aKOHbI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxonctBa K. M. bapa, uepenoBanus IJ1aBHbIX HAaIpaBiIeHU U myTel sBotonuu A. H.
CesepuioBa, yuenusi o Ouochepe B. M. BepnHaackoro), onpenensrb rpaHUIbl HX
MPUMEHUMOCTH K KHBBIM CUCTEMAaM;

yMEHUE BIAJACTh METOJaMU HAyYHOIO IMO3HAaHUS B OWOJOTMU: HAOJIOJEHHE U
ONKCAaHUE >KUBBIX CHCTEM, IPOLECCOB M SBJICHUN, OpPraHU3alMs U TMPOBEICHUE
OMOJIOTHYECKOTO 3KCIEPUMEHTA, BBIIBMKEHHE THIOTE3bI, BBISBICHHE 3aBUCHMOCTHU
MEXIY WCCIEeIyEeMbIMH BEIMYUHAMH, OOBSICHEHHUE TOJYYEHHBIX pe3yJIbTaToB,



UCIOJIb30BaHHBIX HAYUYHBIX MOHSATUH, TEOPUI U 3aKOHOB, YMEHHE JeNaTh BHIBOJBI Ha
OCHOBAHUU MOJTYYSHHBIX PE3YJIbTATOB;

YMEHHUE BBIACIATh CYHIECTBEHHbIE TMPU3HAKK CTPOEHUS OHOJIOrMYEeCKUX
OOBEKTOB: BHJIOB, TOMYJSUUNA, TNPOIYIEHTOB, KOHCYMEHTOB, pEIYIECHTOB,
OMOreolleHO30B M DKOCHUCTEM, OCOOCHHOCTH MPOIIECCOB:  HACJEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOr0 OTOOpa, BHI000pa30BaHMS, MPUCIOCOOICHHOCTH
OpPraHHU3MOB, JIEHCTBUS SKOJIOTMUECKUX (PAaKTOPOB Ha OPTraHU3MBI, IIEPEHOCA BEILIECTB
Y TIOTOKA HEPTUH B IKOCUCTEMAX, aHTPOTIOTEHHBIX U3MEHEHUHN B SKOCUCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB M OMOT€OXUMHUYECKUX ITUKIIOB B Onochepe;

YMEHHE TMPUMEHSATh MOJY4YEHHBbIC 3HAHUA [JIsI OOBSICHEHHS OHOJIIOTUYECKUX
IIPOLIECCOB W SIBJICHUM, I NPHUHATUSA NPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KU3HM C LEeTpl0 obOecreueHus OEe30MacHOCTH CBOETO 370POBbS W 3/I0POBbS
OKPY’KaIOILUX JIIOJIEH, COOJIIOJIEHUS HOPM TPaMOTHOTO IMOBEIACHUS B OKpY’Karolen
OPUPOJIHOM cpene, NOHMMAaHHWE HEOOXOJUMOCTH HCIHOJb30BaHUS JOCTHIKEHUN
COBPEMEHHOW OMOJIOTHH JIJISl PalliOHAIEHOTO MPUPOIOIIOIb30BAHNUS;

YMEHHE peIIaTh AJIEMEHTapHbIe OMOJOTHYECKHE 3aJaud, COCTABIATH CXEMBI
NepeHOca BEIIECTB U SHEPTUU B IKOCUCTEMAX (LI€TIH MTUTaHUS);

YMEHHME BBINOJHATH JIaDOpaTOpHbIE M MpakTUYeckue padoThl, COOIIOAAThH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHHBaTh MW HHTEPIPETUPOBATH HH(OpMAIHIO
OMOJNIOTHYECKOTO  COACpIKAHMsI, BKIIOYAIONIYI0O TICEBIAOHAYYHBIE 3HAHUSA W3
pa3IMyYHBIX MCTOYHUKOB (CpelcTBa MaccoBOM HHGpOpMalUU, HAYYHO-TOMYJISPHbIE
MaTepHabl), paccMaTpuBaTh rJ100aJIbHbIE HKOJIOTUYECKHUE poOIeMbI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3HUIIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHUs, 00001as
OuonornuecKyo HHGOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO UCTIOIb30BaTh
MOHSATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10-11 KJIACC
KoanyecTBO yacon DJIeKTPOHHbBIE
Ne (undgposBbie)
i HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbl Beero KOHT%OJILHLIe HpaKTﬁuquKue 06pazoBaTebHbIe
padoThI padoTsI pecypeb
bubmuorexa [JOK
1 buonorus kax nayka 2 0 0.5 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 JKuBbIEe cCCTEMBI M X OpraHu3aIus 1 0 0 https://m.edsoo.ru/7fA1c292
. bubmuoreka [JOK
3 XUMUYECKHUI COCTaB U CTPOECHUE KIETKU 8 1 1 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 AKHSHCJEATEIEHOCTS KICTKH 6 0 0 https://m.edso00.ru/7f41c292
Pa3zmHOXeHUE M MHIUBUAYAIBHOE PAa3BUTHE bubnnoreka [JOK
5 5 0 1
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTS U HI3MEHYHUBOCTD 3 0 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 0 0 bubnuoteka [JOK
OMOTEXHOJIOTHHI https://m.edso0o.ru/7f41c292
bu6nmoreka [JOK
P 1 1
8 CICPBIOC BpEMA 0 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 4
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IHOYPOYHOE INTAHUPOBAHHUE

10 -11 KJIACC
KosauyecTBo 4acoB DJIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
bubmuorexa [JOK
1 Buosnorus B cucreme Hayk 1 0 0 https://m.edso00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOW TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «Mcnonp30BaHue pa3IMYHBIX METOJIOB 1 0 0.5 bubmorexa LHOK
P ' https://m.eds00.ru/863e6122
PU U3YYCHUH OMOJIOTUYECKUX
00BEKTOBY
buosiornueckue cucremsl, NPOUECCH U bubnnoreka [JOK
3 1 0 0
UX U3YYCHHE https://m.eds00.ru/863e6564
4 XuMuueckui coctaB KieTku. Bona u 1 0 0 bubmuorexa [JOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bu6nmoreka [JOK
5 b . 1 0 0
enxut. COCTaB u CTPOCHHE benKkos https://m.eds00.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
karanuzaTopsl. JlabopaTopHas padora
6 No 1«13 epHHe KaTalj'II/ITIf‘{eCK(l:))ﬁ 1 0 0.5 bubmorexa HOK
B ya ' https://m.eds00.ru/863e6b72
AKTHBHOCTH ()€PMEHTOB (HA MpUMEpe
aMUJIa3bl WM KaTajaasbl)»
bubmuorexa [JOK
! Yraesost. Jiumuazt . 0 0 https://m.eds00.ru/863e6870
bubmuorexa [JOK
8 Hyxnentosbie kucnorsl. AT® 1 0 0 https://m.edso00.ru/863e6d5c
9 Wcropwust 1 METOIBI H3YUECHUSI KIIETKHU. 1 0 0 bu6mmoreka [JOK
Kiterounas reopus https://m.eds00.ru/863e6e88
10 Knetka kak 1ie1ocTHas )KruBasi CHcTeMa 1 1 0
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CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaboparopHas pabota Ne 2 «M3yueHue
CTPOEHUS KJIETOK PAaCTeHUH,

bu6mmoreka [IOK

11 5 5 . 0.5 https://m.edso00.ru/863e6ff0
PKUBOTHBIX, TPHOOB 1 DAKTCPHH TOA https://m.edso0.ru/863e716¢
MHKPOCKOITIOM Ha FOTOBBIX
MHUKpOIIpenaparax U ux OIMUCaHHe)

bubmuorexa [JOK

12 OOMEH BELIECTB WX META00IN3M 0 https://m.edsoo.ru/863¢766¢

bu6mmoreka [IOK

13 PotocuiTes. XemocHHTes 0 https://m.edso0.ru/863e7c98

. bubmuorexa [JOK

14 Juepremieckuii 0omen 0 https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [lenenue
KJIeTKH. Muto3. JlabopaTopHas pabota

15 Ne 3 «Habumroienre MUTO3a B KJIETKaX 0.5 bubmorexa [JOK

B ' https://m.edso00.ru/863e7dc4
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOTIpEnapaTax»

16 Bbuocunres Oenka. Peakiust 0 bu6nmoreka [JOK
MaTpU4YHOTO CUHTE3a https://m.eds00.ru/863e796e

bu6nmoreka [JOK

17 T — 0

pasCIIIs — OHOCHHTES Oenia https://m.edso0.ru/863e796e

18 Hexknerounsie ¢popmbl )KU3HU — 0 bubnnorexka [JOK
BUPYCBI https://m.eds00.ru/863e7540

bu6mmoreka [IOK

19 @opMBbl pa3MHOKEHUSI OPraHU3MOB 0 https://m.eds00.ru/863e81b6

https://m.edso0.ru/863e831e
. bubnmuorexa [JOK
2 M
0 eHos 0 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
91 KJ1eTOK. OII0I0TBOPEHHE. 05 bu6mmoreka [IOK

JlaGopaTtopnast pabota Ne 4 «3yuenue
CTPOCHUS MOJIOBBIX KJIIECTOK HAa 'OTOBBIX

https://m.edsoo.ru/863e81b6
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MUKpOIpenaparax»

99 NunuBuyanbHOE pa3BUTHE 0 bubnnoreka [HOK
OpraHU3MOB https://m.eds00.ru/863e8436

93 I'eneTuka — Hayka o 0 bubnmoreka [JOK
HACJIEACTBEHHOCTH U N3MEHYNBOCTHU https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS

24 NpU3HAKOB. MOHOTHOpUAHOE 0 bubmmorexa LIOK

https://m.eds00.ru/863e8878

CKpELIMBaHUE

UrHOpHUIHOE CKpeLMBaHue. 3aKOH
25 §e3aBHI():Hi[40ro HB],;)CJIL:ILOBaHI/ISI 0 bubmmorexa [JOK

https://m.edsoo.ru/863e89a4

MIPU3HAKOB

CuernieHHOe HaclleJJOBaHHE

npu3HakoB. JlJaboparopuas pabota Ne 5

26 «3yuenue pe3ynbTaToB 05 bubnuoreka [IOK
MOHOTHOPUAHOTO U IUTHOPUAHOTO https://m.eds00.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOTIpETapaTax»

97 I'enetuka nmona. HacinegoBanue 0 bu6nmoreka [JOK
MIPU3HAKOB, CLEIJIEHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
N3menuuBocts. HenacnenctBeHnHast
M3MEeHYUBOCTh. JlabopaTopHas paboTta

28 Ne 6. 3yuenue MoaudukanoHHON 05 bubnuoteka [JOK
W3MEHUYUBOCTH, IIOCTPOCHUE https://m.edsoo.ru/863e8efe
BApUALIMOHHOTO Psi/ia U BapUALIUOHHOMN
KpHBOW»

HacnencTBenHast ”3BMEHYUBOCTb.

29 JlaGopatopHas pabota Ne 7. «Ananu3 05 bubnnorexka [JOK
MyTalui y Jpo30(uisl Ha TOTOBBIX https://m.edso00.ru/863e8efe
MUKpOIIpenaparax»

bu6mmoreka [JOK
30 Teneria westopexa 0 https://m.eds00.ru/863e8d78
31 Cenekius Kak HayKa U IpoLece 0 bubnmoreka [JOK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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https://m.edsoo.ru/863e8efe
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https://m.edso00.ru/863e9214

32 MeToap! 1 TOCTUIKEHUS CEJIEKIIUHA 1 bubmuoreka [JOK
pacTeHUM U KUBOTHBIX https://m.eds00.ru/863e9214

33 buotexHosorus kak orpacib 1 bubnnoreka [HOK
MPOU3BOACTBA https://m.edsoo.ru/863e9336
PesepBHbIil ypok. O60011ICHHE 1O TEME

34 «HacnencrBeHHOCTE U N3MEHYUBOCTH 1
OpraHU3MOBY

OBULIEE KOJIMYECTBO YACOB I1O 34

I[TPOT'PAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue /Ilox pen.

[Taceunnka B.B., AkinonepHoe odmiectBo «M3aarenscTBo «IIpocBemienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
- buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyounos A.M. u apyrue /Ilox pen.

[Taceunnka B.B., Akinoneproe obmectBo «M3aaTenscTBo «IIpocBemenuey;

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK

https://lesson.edu.ru/06/10






