


HOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTHU TEOPETHUUYECKYIO OCHOBY IS
ompeNeNieHus] MOAX00B K (GOPMUPOBAHUIO COJEpKaHUsI yueOHOro mpeamera
«buonorus» cocrtaBunu: KoHuentyaubHbele mnonoxkenus OIOC COO o
B3aUMOOOYCIIOBJICHHOCTU LIeNieH, COJACp)KaHMs, pE3yJIbTaTOB OOY4YeHUS W
TpeOOBaHUN K YpPOBHIO MOATOTOBKH BBIMTYCKHUKOB, TMOJIOKEHUS OO0 OOIIMX
HEeNsAX W MPUHIMIAX, XapaKTEPU3YIOMIUX COBPEMEHHOE COCTOSHHE CHUCTEMBbI
cpeaHero oo6miero oOpasoBanus B Poccuiickoit depepanuu, a Takke
MOJIOXKEHUS O creruduke OUoaoruu, €€ 3HaueHU! B MO3HAHUU KUBOU MIPUPOIBI
U o0ecleueHUH CYIIECTBOBAHMS uejoBedeckoro oobmecTBa. CoryiacHo
HA3BaHHBIM TMOJOXKEHUSIM, OIpeJeiIeHbl OCHOBHBIC (YHKIIUU MPOTPAMMBbI IO
OuoJsioruu u e€ CTPyKTypa.

[Iporpamma 1o Owonoruu JaéT TpeACTaBICHUWE O IEisax, 00 oOIei
CTpaTeruu OOYUYEHHUs, BOCIHTAHHUS M Pa3BUTUS OOYYaIOUIUXCA CPEACTBAMHU
yueOHoro mnpeaMera «buojorus», ompeaessieT o00s3aTebHOE MPEIMETHOE
COJIEp)KaHME, €ro CTPYKTYypy, pacmpeiciieHHe Mo pasfaeiaM U TeMaM,
PEKOMEHYeMYI0 TOCIIeIOBATEIbHOCTh HU3Y4YeHHs Y4eOHOro wmarepuaia c
yu4€TOM  MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX  CBSI3€HM,  JIOTHKH
00pa3oBaTeIBLHOTO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00YyYarOITNXCS.

B nporpaMmme mno OuONOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlpPeJIMETHBIM M TMPEIMETHBIM pe3ylbTaTaM
oOydeHuss B (GOPMUPOBAaHWM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NEATeIIbHOCTH/YUEOHBIX JMEeUCTBUN OOYyYaromUXCsS IO OCBOCHHUIO COJIECPKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme mo Owmomormm (10-11 xmaccel, ©6a30BbIii  YpOBEHB)
peann30BaH TMPUHIUIT TPEEMCTBEHHOCTH B HM3yUY€HMM OHMOJOTWHU, Ojaromaps
4yeMy B HEW MpocMaTpUBaeTCA HAMPaBIEHHOCTh Ha pPa3BUTHE 3HAHUM,
CBSA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI,
IIEHHOCTHBIX ~ OpPUEHTAllMid  JIMYHOCTH,  DKOJIOTMYECKOTO  MBIIUICHHUS,
MPEACTAaBICHU O 370pOBOM 00pasze KU3HU U OEpPeKHBIM OTHOIICHHUEM K
OKpyKaromier npupogHort cpeae. Iloatomy Hapsigy ¢ UM3ydYEHHEM
0OIIEOMOIOTUYECKUX TEOPUH, a Tak)Ke 3HAHWUN O CTPOCHHUH JKHBBIX CHUCTEM
pPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HUX MPOILIECCOB B
mporpaMme 1o OWOJIOTHH yJeJI€HO BHUMAHWE HWCIIOJIB30BAHUIO TOTYyYEHHBIX
3HAHWH B TIOBCETHEBHOW KU3HHM JIJISl PEIICHUS MPUKIIATHBIX 3a/1a4, B TOM YHCJIE:
npoUIaKTUKKA  HACIEACTBEHHBIX  3a00JE€BAaHWU  YEIOBEKa,  MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHMS AKOJIOTUYECKHU



1enecoo0pa3Horo MOBEAEHUS B OKPYXKalolleW MNPUPOAHON cpeje, aHaiu3a
BIIUSHUS XO3SIMCTBEHHOMN JEATEILHOCTH YEJIOBEKAa HAa COCTOSHUE MPUPOJHBIX U
HUCKYCCTBEHHBIX  JKOCHUCTEM. YCWICHHWE  BHUMAHUS K  MPUKIAJTHOU
HalpaBJIEHHOCTH  y4eOHoro  mpeamera  «buonorus»  MPOJAUKTOBAHO
HEO0OXOIUMOCTHIO 00ECIIEYEHUS YCIOBUM NIJIsi PEIICHUs] OJTHOM U3 aKTyaJlbHbIX
3a/1a4  IIKOJBHOTO OMOJOTMYECKOTO O0pa3oBaHMs, KOTOpas IMpenojaract
dbopmupoBaHue y 00y4aronIuxcsi CIOCOOHOCTH aJallTUPOBATHCS K U3MEHEHUSIM
JTUHAMHWYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpenHero o0iiero oOpa3oBaHUs 3aHUMAET BaKHOE
Mecto. OHa obecnieunBaeT GOpMHUPOBAHUE Y OOYUAIOUTUXCS MPEJICTABICHUN O
HAy4YHOU KapTUHE MHpPA, PACIIMPSET U 0000IIaeT 3HAHUS O KUBOU mpupoje, eé
OTJINYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPTraHU3allMM U SBOJIOLMH, CO3AET
yCJIOBHUS  JUIsi: TIO3HAHUS 3aKOHOB JKMBOM  TPUPOJBI, (opMupoBaHUs
(YHKIIMOHAJIBHOM TPAaMOTHOCTH, HABBIKOB 3J0POBOTO U Oe30macHoro oobpasa
KU3HHU, DKOJIOTUYECKOTO MBIIIJICHUS, IIEHHOCTHOTO OTHOIICHUS K JKUBOU
IPUPO/IE U YEITOBEKY.

Boneimoe  3HavueHwe ~ OmoOJIOTHST  MMEET  TakXkKe  JUIS  PEIICHUS
BOCIHUTATENbHBIX M Pa3BUBAIOIIMX 3aJlad CpeIHero oO0Imiero oOpa3oBaHUs,
colManu3anuu odyuaromuxcs. M3yuenue OMOIOTMM OOECIEYUBAET YCIIOBHS
LTSI dbopmupoBaHus MHTEJJIEKTYaTbHBIX, KOMMYHUKAIIMOHHBIX U
MH(POPMAIIMOHHBIX ~ HABBIKOB, ACTETHYECKOM  KYJIbTYpbI, CIOCOOCTBYET
UHTETpaluu OMOJIOTMYECKUX 3HAHUM C MPEACTABICHUSIMHU U3 JIPYTUX y4eOHBIX
NpeIMeTOB, B YacTHOCTH, (Gu3uKu, Xumuu U Teorpaduu. HazpanHbie
MOJIOKEHUSI O TMpeJHa3HauYeHUu ydeOHoro mpenmera «buonorus» coctaBuin
OCHOBY JUIsl OTpPEIENICHHS MOAXOI0B K OTOOpY W CTPYKTYPUPOBAHHIO €r0
coJiep KaHusl, MPEICTAaBJICHHOTO B MPOrpaMMe 10 OUOJIOTHH.

OTt60p comepkanus yueOHOro mpeameta «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIHMKA KYJIbTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C
KOTOpPBIM OOy4Yaromniuecs: JOJKHBI OCBOUTH 3HAHWS M YMEHHUS, 3HAUMMBIC IJIS
dbopMupoBaHusi OOMIEH KyJIbTYPBI, OMPEICISAIONINE aJCKBATHOE IOBEICHUE
YeJIOBEKa B OKPY’KAOIICH MTPUPOIHON Ccpejie, BOCTpEOOBAaHHBIE B TIOBCEIHEBHOM
KU3HU U MPAKTHYECKON nesrenpbHocTH. Oco00e MeCTO B ATOW CHCTEMEe 3HAHHM
3aHUMAIOT  3JIEMEHTBl  COJAEp)KaHMs, KOTOpPbIE CIYXXaT OCHOBOM i
dbopMuUpOBaHUS TPEJACTABICHHH O COBPEMCHHOM €CTCCTBCHHO-HAyYHOU
KapTUHE MHUpPA M I[IEHHOCTHBIX OPHEHTAUUAX JIMYHOCTH, CIOCOOCTBYIOIIUX
ryMaHHU3aluu OMOJIOTHYECKOro 00pa30BaHusl.

CrpykTypupoBaHue cojepKaHusi y4eOHOro marepualia B ImporpaMmme 1o
OMOJIOTMM OCYIIECTBIEHO C YY€TOM MPUOPUTETHOrO 3HAYEHHUS 3HAHUU 00



OTJIMYUTENIBHBIX OCOOEHHOCTSX KUBOM MPUPOJIbI, O €€ YPOBHEBOU OpraHu3aluu
U DJBOJIIOIMU. B COOTBETCTBUU C 3TUM B CTPYKType Y4YeOHOro mnpeaMera
«buonorus» BBIAEIEHBI CIEAYIONIME COAEpKaTeIbHbIe TUHUU: «buonorusa kak
Hayka. MeToibl HayyHOTO MOo3HaHUs», «KieTka kak Ouosiorudeckas cuctemMa,
«OpranusMm Kak Ouosoruyeckas cucremayn, «CucrtemMa U MHOrooOpasue
OpPraHMYeCKOro MHpa», «IBOJIOUHSA KUBOW MPUPOABD), «IKOCUCTEMBI H
MPUCYILIHE UM 3aKOHOMEPHOCTH.

Lens u3ydenust yuebHoro npeamera «buosnorus» Ha 0a30BOM ypoBHE —
OBJIQJICHUE OOYyYaIONIUMHUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAIHHOM
OpraHu3allMyi >KUBBIX CHCTEM pa3HOTO paHra W NpHOOpETEeHHWE YMEHUM
UCIIOJIB30BaTh 3TU 3HAHUS JUIS TPAMOTHBIX JIEUCTBUU B OTHOIIEHUU OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3JIMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmwkenue 1enu u3ydeHuss ydeOHoro mnpeamera «buomorus» Ha
06a30BOM YpOBHE 00ECIEYMBACTCS PEIICHUEM CIICTYIOIIMNX 3a]1ay:

OCBOCHHE OOYYaIOIMMUCA CUCTEMbI 3HAHHN O OWOJOTHYECKHX TEOPHSX,
YUYCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, THUNOTE3aX, IpaBWiIaX, CIyKallux
OCHOBOM 151 (POPMHUPOBAHUS TMPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE
MUpa, O METOJaxX Hay4YyHOro TO3HAHUS, CTPOEHUU, MHOT000pa3uu U
OCOOEHHOCTSX >KMBBIX CHCTEM DPAa3HOTO YpPOBHS OpTaHMU3AIlMH, BbIIAIOMIMXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIEAOBAaHUSAX B OUOJIOTHH;

dbopMupoBaHue y 00yJarouuxcsi MO3HABATENbHBIX, HHTEIUIEKTYAIbHBIX U
TBOPUYECKHX CIOCOOHOCTEW B MpOIECCe aHaliM3a JIaHHBIX O MYyTSIX Pa3BUTUA B
OMOJIOTUY HAYYHBIX B3IJISIIOB, MACH U MOJXOAOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alINH;

CTAaHOBJICHHE Yy oOydJarmuxcs OOmer KyabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, pa3BUTHE YMEHUH OOBSICHATH H  OIICHUBATH  SBIICHUS
OKPYXKAIIIEro MHUpa >KMUBOM NPUPOJABI HA OCHOBAaHMM 3HAHUM M OIbBITA,
MOJIYYCHHBIX TIPU U3yUYEHUU OUOJIOTHH;

dbopMupoBanue y oOydaromuxcsi YMEHUM WJUTIOCTPUPOBATH 3HAYCHUE
OMONOTUYECKUX 3HAHUW B MPAKTHUYECKOU JEATEIHHOCTH YETOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTUI;

BOCIIUTAHHE YOCKAEHHOCTU B BO3ZMOKHOCTU MO3HAHUS YEJIIOBEKOM >KUBOI
MPUPOALI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHHS K HEM, COOJI0ACHUS
ATUYECKUX HOPM IMPU MPOBEACHUN OMOIOTUYECKUX UCCIIEI0BAHMIA;

OCO3HAHUE ILIEHHOCTH OHOJOTMYECKUX 3HAHUMN ISl TOBBILICHUS YpPOBHS
AKOJIOTUYECKON KYJIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHHI B MOBCEIHEBHOW KU3HU
JUISL OLIEHKH TTOCJEACTBUI CBOEH NEATENBHOCTH IO OTHOIIEHHIO K OKPYIKAOIIEH



cpene, COOCTBEHHOMY 3JI0POBbIO, OOOCHOBAaHME U  COONIIOJEHUE Mep
npoUIaKTUKU 3a00JIeBaHUH.

B cucreme cpeanero oOmiero obpazoBanus «buonorusy», uzydaemas Ha
0a30BOM YpOBHE, SBJISCTCS 00S3aTEIBHBIM YUYEOHBIM MPEIMETOM, BXOSAIIUM B
COCTaB MpeaMETHOM 001acTh «ECTeCTBEHHO-HAYYHBIC PEIMETHIY.

Jns  wzydeHus: Ouoyiorud Ha 0a30BOM YpPOBHE CpEIHEr0o OOIIero
oOpazoBanust oTBoAUTCS 68 yacoB: B 10 kiacce — 34 vaca (1 4yac B Heneno), B
11 knacce — 34 gaca (1 gac B HeAeMIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHU ¢ OOLIECTBEHHBIMU, TEXHUYECKUMU
U JpYTMMH €CTECTBEHHBIMM HayKamH, (uiocopuen, ITHKOH, 3CTETUKOU U
npaBoM. Ponb Ouonoruu B QOpMUpPOBAaHMM COBPEMEHHON HAay4YHOW KapTHHBI
mupa. Cuctema OMOJIOTHYECKUX HAYK.

Metoasl mO3HAHUS JKUBOW TPUPOJBI (HAOIIOJEHHUE, DSKCIEPUMEHT,
omHucaHue, HW3MEpPeHHe, KiaccupuKaius, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mengens, H. K. Konbsuos, JIxx. Yorcon u ©.
Kpuk.

Tabmuipl u cxeMbl: «MeTObl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

[Ipaktuueckas padora Ne 1. «Mcmosnb3oBaHue pa3IUYHBIX METOJOB IPH
U3YYEHUH OUOJIOTHYECKUX OOBHEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

XKusbie cuctembl (OMOCHMCTEMBI) KaK MpPEIMET HU3YYCHHS] OWOJIOTHH.
OTnnune )KUBBIX CUCTEM OT HEOPraHUYECKON MTPUPOIBI.

CpoiicTBa OmocucteM W HUX pa3HooOpaswe. YPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJSApHBIH, KIETOYHBIH, TKAHEBbI, OpraHU3MCHHBIMH,
MOMYJIAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (6MOreoIeHOTHICCKUM ),
OumochepHbIii.

JdeMoHcTpanum:

Tabmuuet u  cxembl: «OCHOBHBIE TIPU3HAKUA IKU3HU», «YPOBHHU
OpraHu3aluu )KUBOU IIPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUYECKHE JIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaIbHbIE BEIIECTBA.

@OyHKIIMKM BOABI M MHMHEpAJbHBIX BEIIECTB B KieTke. llogaepxkaHue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHune 0e1K0B. AMUHOKHUCIIOTHI — MOHOMEPHI OEIIKOB.
Hesamennmble W 3aMEHUMBIE aMHHOKHCIIOTBI. AMHWHOKHCIIOTHBIM COCTaB.
YpoBHU CTPYKTYphI OCIIKOBOI MOJIEKYIIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U



YeTBEepTUYHAsA CTPYKTypa). XHMMHUYECKHE CBOWcTBa OenkoB. buonmorunueckue
(yHKIUU OENKOB.

®epmeHThl — Owuonorudeckue katanuzatopel. CrTpoeHue ¢depMeHTa:
aKTUBHBIA ULEHTp, cyOcTpatHas crneuu@uyHoctb. Kodepmentsl. ButamuHsbl.
Otnnuust pepMEHTOB OT HEOPTaHUUYECKUX KaTaIn3aTOPOB.

VYrneBoabl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a U Je30Kcupudo3a),
nucaxapuabl (caxaposa, JIakTo3a) M TOJMcaxapuabl (Kpaxmall, TJIMKOTEH,
HesuTo03a). buonornueckue GyHKIMU YTIE€BOAOB.

Jlunuapl: TpUrnUuepuasl, (GocPoaunuabl, cTepouasl. [ uapodunbHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢yHkuuu aunuaoB. CpaBHeHUE
yIJI€BO/IOB, OEIKOB U JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsie kucnorsl: JJHK wm PHK. Hykmeotuaer — MoHOMEpBI
HykJIenHOBbIX KkucioT. Ctpoenue u ¢ynknuu JIHK. Crtpoenune u QyHkimu
PHK. Buast PHK. AT®: ctpoenue u GpyHKIHUH.

Huronoruss — Hayka o kietke. Kierounas teopus — mpumep
B3aUMOJICHCTBHS uAed U (PaKTOB B HAydYHOM IMO3HAHWUU. METOIbl U3Y4YCHUS
KJIETKH.

Knerka kak menoctHas >kuBasi cucreMa. OOmMe TNPU3HAKK KIETOK:
3aMKHYyTasi HapykHas MmemOpana, monekynbl JJHK kak renernyeckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: 3yKapuoTHYecKass W Mpokapuotuyeckas. OcoOeHHOCTH
CTpOeHUsl IpoKapuoTHueckoi kietku. Kinerounast crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOU KIETKH. OCHOBHBIE OTJIMYUS PACTUTENBHOUN, KUBOTHOU U
IpUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KIETOK — KIJIETOYHAsl CTEHKA, MITMKOKAIUKC,
ux ¢yaknoun. I[lna3zmatudeckas wmemOpaHa, e€ cBoWcTBA H  (PYHKIIUH.
Huronnasma u e€ opranouasl. OgHomemOpanHbie opraHounbl kietku: JIIC,
anmapaT [onbmku, nu3ocoMbl. I[lomyaBTOHOMHBIE OPraHOWIBI  KIIETKU:
MUTOXOHAPHUH, MiacTuabl. [IpoucxoxkaeHne MUTOXOHAPUA W TUIacTHA. Buuabl
mwiactua. HemeMOpaHHble OpraHOUBI KIETKH: PUOOCOMBI, KICTOYHBIA IEHTD,
LUEHTPUOJIH, PECHUYKH, KI'YTUKU. DYHKIIMK OPraHOMAO0B KIETKHU. BKiltoueHusl.

Anpo — perynsTopHblid LHeHTp KiaeTKu. CTpoeHue sapa: siaepHas 000J04Ka,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pauknun, K. M. bap.



Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B  HEXUBOWU
npupojie», «PacnpeaeneHne XuMUUECKUX 3JIEMEHTOB B )KUBOU MPUPOE.

Tabmuipl u cxemsl: «llepuoauyeckas TabauIa XUMUUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbIY, «buocuHTes Oenka», «CTpO€HHE MOJEKYIbI
oenkay», «Ctpoenue pepmentay, «Hyknennoseie kuciaotsl. JJHK», «Ctpoenue
Monekyiasl AT®», «CrTpoeHue >HyKapUOTHYECKOW KIETKM», «CTpoeHue
KUBOTHOM  KJIeTKH», «CTpoeHUE pacTUTEIBHOM  KIETKW», «CTpoeHue
NPOKAPUOTHYECKON  KIETKW», «CTpoeHue sapa KIETKW», «YTIIEBOIbI»,
«JInmaaery.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYAOBaHUE Jis MPOBEICHUS
HAOJIIOJICHU, W3MEPEHUM, DKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHast pabora Ne 1. «/3yueHue KaTaIMTHYECKONW aAKTHUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlaGoparopHasi pabora No 2. «M3ydyeHue cCTpoeHUS KIETOK pPACTEHUH,
KUBOTHBIX U OaKTEepUil MOJI MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTMpenapaTax u ux
OMHUCAHUE.

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OO6MeH BemecTB, WM MeTab0IN3M. ACCUMUIATINSA (TUTACTUYECKU OOMEH)
U JUCCUMMWISINS (PHEpreTHUecKuii 0OMEH) — JIBe CTOPOHBI €IMHOI0 IMpoliecca
meTabonu3Ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M DHEPruu B MOHWMAaHUU
MeTaboIu3Ma.

Tuner oOmeHa BemiecTB: aBTOTpPOodHBIH U  TerepoTpodHbIA. Pob
¢bepMEeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUHN YHEPTUU B KIETKE.

®orocunte3. CBetoBass W TeMHOBas (¢a3bl ¢doTocuHTe3a. Peakuuun
doTocuaTe3a. DPdekTuBHOCTh (GoTOCHHTE3a. 3HaueHHe (OTOCHMHTE3a IS
KU3HU Ha 3emsie. BiusHue ycnoBuil cpenbl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEMOCHHTE3UpPYIoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIA )KU3HHU Ha 3eMIie.

DHepreTuueckuii 0OMeH B kieTke. PacuienyieHue BemecTB, BbIIEICHUE U
AKKyMYJIMPOBAHUE OJHEPTUM B KIETKE. OJTalbl JHEPreTHUYECKOro OOMeEHa.
I'mukonus. bpoxeHnne u ero Buabl. KUCIOpOIHOE OKUCIEHHE, WM KJIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O dexTuBHOCTH
SHEPreTUYEeCKOro 0OMeHa.

Peaknmu matpuuHoro cuHte3a. ['enetmdeckas wuHbopmarus u JIHK.
Peanuzanusa renernueckoil mHpopManuu B kieTke. ['eHeTUYeCKUil KOJ U €ero



corcTBa. Tpanckpunuus — wmarpuuHbelii cuHTe3 PHK. Tpancmsmus —
OouocunTe3 Oenka. Otambl TpaHchsauuu. KoagupoBanue amuHokucior. Poib
pubocoM B OMocHHTE3E OelKa.

Heknerounsle ¢popmbl xu3HU — BUpYChl. McTopust oTKpbIiTUA BUpYCcOB (/1.
N. UBanoBckuit). OCOOEHHOCTH CTPOCHUS M >KMU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, XKUBOTHBIX U YEJIOBEKA, BBHI3bIBAEMBbIC
BUpycamu. Bupyc nummynozaedpunura yenosexa (BUY) — Bo36ynurens CIINda.
OO6OpaTtHast  TpaHCKpuWILIMs, peBepraza ©  uHTerpasa. [Ipodunakrtuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuipl u cxembl: « Tunel nutanusy, «Metabonuzmy», «MUTOXOHIPUSY,
«HepreTHYecKkuii 0omMen», «Xiaoporiact», «Potocuntesy, «Ctpoenue JJHK»,
«Ctpoenue u ¢GyHKIHMOHUpOBaHUE reHay, «CuHTEe3 Oenkay, «I eHeTnueckuit
koa», «Bupycw», «baktepuodarn», «CTpoeHHe M KU3HEHHBIH LUK BUpYcCa
CIIN/da, 6axrepuodaray, «Pemnuxarms JHK».

O6opynoBaHnue: MOJICIN-aIIUINKallu «YnBoeHHue JIHK u
TpaHCKpUMIMsa», «buocunte3 0enka», «CTpoeHHE KIETKU», MOJEIb CTPYKTYPBI
JIHK.

Tema 5. Pa3MHoOkeHHe M MHAUBUYAJIbHOE PA3BUTHE OPTraHU3MOB.

KierouHbIit UK, WM KU3HEHHBIM HUKA KiIeTku. UHTepdaza u MuUTO3.
[Ipoueccrl, nmpoTekaromue B uHTEpdaze. Perumkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIN HAaOOp — KapUOTHII.
JIunmonaHBIA M TalIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpBl.  XPOMAaTHIBI.
[{uTosmornueckue OCHOBBI PAa3MHOKEHUST W HWHIMBUIAYAJIbHOIO Pa3BUTHUSA
OpPraHu3MOB.

Henenue knetku — muto3. Crangun mutosa. [Iponeccel, mpoucxoasiiyue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rubenb KIETKH — armomnTo3.

@opMbI  pa3MHOXEHUS OpPraHU3MOB: O€cCIoyioe | TMOoJIoBOe. Bus
Oecrioloro  pa3MHOXKEHHsI: JCJIICHHE HaJABOE, TOYKOBAHHME OJHO- W
MHOTOKJIETOYHBIX, CIopooOpa3oBaHue, BEr€TATUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE ISl CEJICKIINH.

[TonoBoe pa3MHOkKEHUE, €T0 OTINYUS OT OECIOJIOTO.

Meiio3. Cranuu menosa. IIpoueccsl, mpoucxoadinne Ha CTaauax Meiosa.
IToBenenne xpomocom B Meio3e. KpoccuHrosep. bruonormdeckuii CMbICT H
3Ha4YEHUE MEH03a.



I'amerorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie xkemne3bl: CEMEHHUKHU U sMYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJTOBBIX
KJIIETOK — raMeTr (CIepMaTo30u, SIMIEKIIeTKa) — CIEePMaTOreHe3 U OBOTCHE3.
OcoOeHHOCTH CTPOCHHMS SHUIEKIETOK W crepmaTo30uaoB. OIioI0TBOpEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpPHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAIBHOTO PAa3BUTHUS Y IO3BOHOYHBIX KUBOTHBIX:
npoOneHue, ractTpyisnus, opranoreres. [locramOpuonansHoe pa3Butue. Turmbl
MOCTAIMOPHOHAJIBHOTO PA3BUTHS: MpsSIMoOe, HempsiMoe (IMurHOuYHOE). BrnusHue
Cpe/bl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHbIE
YPOACTBA.

Poct u pasButue pacteHnii. OHTOT€HE3 LIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHHU, CTAINU PA3BUTHUSI.

JdeMoHcTpanum:

Tabmumpel 1 cxembl: «DOpMbI Pa3MHOXKEHHSI OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOe pa3MHOXKEHUE
pacteHuity, «Jlenenue kineTku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenne xpomocombly», «Kierounsiii ukny, «Pemnukanus JJHK», «Murtos»,
«Meito3», «IIpssmoe u HenpsiMoe pa3BUTHEY, «] aMeToreHe3 y MIEKOMUTAOIINX
U 4esioBeKa», « OCHOBHBIE CTaUU OHTOTEHE3a».

O6opynoBaHue:  MHUKpPOCKON,  Mukpompenapatbsl  «CriepMaTo30uabl
MJIEKONUTAIONIEro», «SlinekneTka wiekonutawmmero», «Kapuokunes B
KJIETKaX KOpEIKa JyKa», MarHUTHasE MOJAENIb-aNIUIuKaus «JleneHue KIeTKny,
moaenb JIHK, Monens meradazHoit XpoMOCOMBEL.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlabopatopHas pabora Ne 3. «HabGmronenne mMuTo3a B KIETKaX KOHYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTax.

JlaGoparopHas pa6ota Ne 4. «M3yueHume CTPOCHHS IOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENnaparaxy.

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer wm 3amaun reHetuku. Mcropusi pasButuss reHetuku. Poib
LUTOJIOTUA U ASMOPHUOJIOTUM B CTAHOBJIEHUM T'€HETUKHU. BKiag poccuiickux u
3apyOeKHBIX  YY4E€HBIX B  pa3BUTHE TEHETUKH. METONbl  TeHETUKH
(TMOPUIONOTUYECKUN,  IUTOTCHETUYECKHH,  MOJIEKYJISIPHO-TEHETHICCKUN).
OcHOBHbIE T€HETHUECKHE TOHATHUS. ['eHeThuecKass CHMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpPELIMBAHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHWs  INPU3HAKOB, YCTaHOBJIEHHbIE [
Meunnenem. MoHOTHOPHUAHOE CKpelIMBaHUe. 3aKOH €IUHO-00pa3usi THOPHUIO0B



MepBoro mnokojeHuss. [IpaBuino JTOMHUHUPOBAaHMS. 3aKOH paCIICTUICHUS
npu3HakoB. ['unore3a yuctorel ramet. I1oaHOE U HENMOIHOE TOMUHUPOBAHUE.

JurubpunHoe CKpeluBaHuE. 3aKOH HE3aBUCHMMOIO  HACJIEIOBAHUS
npu3HakoB. lluToreHeTnyeckue OCHOBBI  JUTHOPUAHOTO  CKPEIIMBAHMUS.
AHanusupyroniee CKpCILLMBaHUE. Hcnonb3oBanue AHAJIN3UPYIOLLETO
CKpEIIMBaHUS ISl OMPEIeSICHHs] TeHOTUIIa 0COOU.

CuemnieHHoe HacienoBaHue npusHakoB. Pa6ora T. Moprana mno
CLUEIUICHHOMY HAacJeJOoBaHMI0O TreHoB. HapylieHue clenjaeHuss Te€HOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasi TEOpHUs HACIEICTBEHHOCTH. [ €HeTUUEeCKHUE KapTHhl.

I'enetnka nosia. XpoMOCOMHOE ONpPEAEIEHUE T0J1a. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHsle W TeTeporameTHble opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLIETUICHHBIX C TTOJIOM.

N3MeHYHBOCTb. Bunasr W3MEHUYHNBOCTH HEHACJICICTBEHHAs %
HacliecTBeHHas. Ponab  cpeapl B HEHACHEJACTBEHHOM  M3MEHUMBOCTH.
XapakTepucTuka MOAU(UKAIMOHHONW H3MEHUYMBOCTH. BapHwallmoHHBIN psg u
BapualmoHHas kpuBad. Hopma peakiuu npusHaka. KoauuecTBeHHbIE W
KaueCTBEHHbIE MPU3HAKU M UX HOpMa peakiuu. CBoWcTBa MOIU(PUKAIIMOHHON
M3MEHYHUBOCTH.

HacnencrBenHas, uiau reHOTHUIIMYECKas, M3MEHUYHMBOCTh. KoMOMHaTHUBHAS
U3MEHYMBOCTh. Melo3 W TOJIOBOM TpollecC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTH. MyTallMoHHass W3MeH4YUMBOCTh. Kiaccudukammss MyTaruii:
F€HHBbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa W NOPUYUHBI MYTalUH.
MyTtarennbsie (GakTophl. 3aKOH TOMOJIOTMUECKHX PsSJIOB B HACJICIACTBEHHOU
n3meHuuBoctu H. M. BaBuiosa.

BHesnepHas HacaeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetrnka denoBeka. Kapuotun uemoBeka. OCHOBHBIE METOJIbI T€HETHKU
YEJI0BEKA: reHeaJorndecKum, OJIM3HEIIOBBIH, LIMTOT€HETUYCCKUM,
OMOXMMUYECKUH, MOJICKYyIsipHO-TeHeTHdeckuil. COBpEMEHHOE OIpeeICHNE
TEHOTUIIA: TTOJIHOTEHOMHOE CEKBCHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHUCJIIE C
nomompio IIIP-anann3a. HacnencTtBeHHBIe 3a00jicBaHMS YeIOBEKAa: I'CHHBIC
Oose3Hu, 00JIC3HN ¢ HACIICICTBEHHOM MPEeapacioioKeHHOCThIO, XPOMOCOMHEBIE
oome3nn. ComaTWyeckue W TeHepaTUBHBIC MyTanuud. CTBOJIOBBIE KIICTKH.
[TpuHIHITBEI 310pOBOT0 00pa3a KU3HHU, TUArHOCTHKH, MPOMIIAKTUKN U JICUCHHUS
TreHETHYCCKHUX 00JIe3He. MeauKo-reHeTHIeCKOe KOHCYIbTHPOBAHNUE. 3HAUCHHE
MEIUIIMHCKOW TEHETUKW B TIPEAOTBPAIICHUM W JICUCHUH TE€HETUYECKUX
3a00JIEBaHMI YeJIOBEKA.

JdeMoHcTpanum:



Iloptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuiios.

Tabmumpt u  cxembl: «MOHOTMOPUAHOE  CKpEIIUBAaHUE U  €r0
LUTOTCHETUYECKAasT OCHOBAa», «3aKOH PACHICIJICHHS M €ro LUTOreHETHYeCcKas
OCHOBa», «3aKOH 4YHCTOThI Tramer», «JlurubpuaHoe  CKpEenIuBaHHEY,
«lluTomornyeckne OCHOBBI  JAUTHOPUIHOTO  CKpeHIuBaHus», «Meios,
«B3auMOIEeNCTBUE aJUICNIBHBIX T'E€HOB», «leHeTndeckue KapTbl pPACTCHUM,
KUBOTHBIX M YeJOBEKa», «l'€HeTHKa MoJ1a», «3aKOHOMEPHOCTH HACJIEIOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTumbl uenoBeka M KUBOTHBIX», «Buubl
U3MEHYMBOCTHY, «MoaudukanmonHas U3MEeHYUBOCThY, «HacnenoBanue pesyc-
dakTopay, «I'eHeTrka rpymm KpoBu», «MyTallMOHHAsI U3MEHYHUBOCTH.

O6opynoBanue: Mojenu-anuiukanuu «MOHOTHOpUIHOE CKpEIIMBAHUE,
«Henonnoe pomunHMpoBaHuey», «JlurubpuaHoe ckpemmBaHuey, «llepekpéct
XpOMOCOM», MHUKPOCKON M MuKpormnpenapaTt «/pozoduna» (Hopma, myTtanuu
(bopMBI KPBIIILEB M OKPACKH TeJa), TepOapuii «I"opox moceBHOM».

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlabGoparopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlaGoparopHass pabora Ne 6. «M3yuenue  moaudUKAITMOHHON
U3MEHUYHUBOCTH, IOCTPOCHUE BAPUALMOHHOI0 PSAla U BApUALIMOHHON KPUBOM.

JlaGoparopnas padota Ne 7. «AHanu3 MyTaruii y 1po30¢uiibl Ha TOTOBBIX
MHUKpPOIIPENapaTax».

[Mpaktuueckas pabora Ne 2. «CocrtaBieHue W aHalU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cesiekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka U MPOLECC. 3apOKICHUE CENEKIUU U JTOMECTUKALIMS.
VYuenne H. WM. BaBwioBa 0 LEHTpax NPOUCXOXKACHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIECHUS JOMAITHUX KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METOABI CeNeKINH. MacCOBbIi U UHIUBUAYAIbHBIA OTOOPHI
B CEJICKIIUM PACTEeHUH U XKUBOTHBIX. OlleHKa 3KcTepbepa. Bin3kopoaCTBEHHOE
ckpemmBanue — wWHOpuAWHT. Unctas nuaus. CKpeniuBaHUE YHCTHIX JIMHHMA.
I'ereposuc, nnm rubpuanas cuna. HepoacTBeHHOE cKpelBaHie — ayTOPUIUHT.
Otnanénnas ruOpuauzanuss u €€ ycnexu. VCKyCCTBEHHbIM MyTareHe3 u
MOJy4YEHUE MOJHUIUVIONAOB. [[OCTHKEHUSI CENeKUMU PACTEHUM, XUBOTHBIX H
MHKPOOPTraHU3MOB.

buoTtexHonorus kak oTpaciib NPOU3BOACTBA. | '€HHAs MHXKEHEpUs. DTambl
co3nanust pekomOuHantHOoM JIHK u TpaHcreHHnix opraHu3moB. KierouHas



nHkeHepusa. Knerounele  KynbTypel. MUKpPOKIOHANIBHOE  PA3MHOMKEHHE
pacteHnil. KIIOHMpOBaHHWE BBICOKONPOAYKTUBHBIX CEJIBCKOXO3IUCTBEHHBIX
OpraHU3MOB. OJKOJOrM4Yeckue u 3tuyeckue npodiembel. MO — reHetudecku
MOAU(PUIUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpers: H. U. BaBunos, 1. B. Muuypun, I'. I. Kapneuenko, M. .
HBaHOB.

Tabnuupl u cxembl: Kapta «lIeHTpbI MPOUCXOXKAEHUS U MHOrooOpa3us
KyJIbTYpHBIX pacTeHui», «llopoapl pmoMamHMX KUBOTHBIX», «Copra
KyJbTYPHBIX pacTeHuil», «OtnanéHHas rudpuauzanus», «PaboTel akagemuka
M. @. Usanosay, «lloaumnonausy», «O0beKTH OMOTEXHOIOTUNY, «KiaeTouHble
KyJIbTypbl W KJIOHMpOBaHHE», «KOHCTpyHMpOBaHME U TMEPEHOC TEHOB,
XpOMOCOM).

O6opynoBaHue: MYJSDKM TUIOJOB M KOPHEIUIOJAOB JUKHX (GOpM U
KyJIbTYPHBIX COPTOB pacTeHuit, repdapuit «CenbCcKOX03sIICTBEHHbBIE PACTEHUS.

JlaGopaTopHble M MpaKTHYeCKUe padoThI:

Okckypcuss «OCHOBHBIE METO/ABI U JOCTHUKEHHSI CEJEKIUH PACTEHUN W
KUBOTHBIX  (HAQ  CEJIEKIIMOHHYIO  CTaHIHIO, wieMeHHyro  depwmy,
COPTOMCTIBITATEIbHBIM yYacTOK, B TEIUIMYHOE XO3SIMCTBO, J1ab0OpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

HBIX.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOT'PAMMEBI 110 BUOJIOTMM HA BLA30BOM YPOBHE
CPEIHEI'O OBHIEI'O OBPA3OBAHUA

Cornacio ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJibTaTaM OCBOEHHS OOYYalOIIUMHCS MPOTrpaMMm
CpelHero o01ero oopa3oBaHus: TMYHOCTHBIM, METAIPEIMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpyKType JIMYHOCTHBIX pe3yIbTaTOB OCBOCHHUS IIpeaMeTa « bHomorus» BbIAENIEHBI CIEAYIOMINE COCTABISIOIIME:
OCO3HAaHHWE OOYYaIOIIMMHUCA POCCUHUCKOM TIpakAaHCKOW HWJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOSITEJIbHOCTH U CaMOOIIPEACIICHNUI0, HATMYMEe MOTUBAIIMKM K O0YyYEHHUIO OMOJIOTHH, 1IeJICHANPABICHHOE Pa3BUTHE
BHYTPEHHUX YOEXKJICHMH JIMYHOCTH HAa OCHOBE KIIOYEBBIX IICHHOCTEH W HWCTOPUYECKUX TPaAUIUNA Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUSA, TOTOBHOCTh MU CIIOCOOHOCTH OOYYaIOIMXCS PYKOBOACTBOBATHCS B CBOEH JEATEIBHOCTH
[IEHHOCTHO-CMBICIIOBEIMU ~ YCTAHOBKAaMHM, TMPUCYIIUMH  CHUCTEME  OHOJIOTMYECKOro  OOpa3oBaHUs,  HaJIWYHUE
HKOJIOTMYECKOTO TIPABOCO3HAHMSI, CTIOCOOHOCTH CTaBUTh LEIH U CTPOUTH KU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOEHUS MpeaMeTa «bruoJIoTHs») TOCTUTAIOTCS B €IMHCTBE YYeOHOU U BOCIIUTATEIHLHOM
NEATEIbHOCTU B COOTBETCTBHM C TPAAULUOHHBIMU POCCUWCKUMHU COLIMOKYJIbTYPHBIMHU, HCTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMH IICHHOCTSIMH, TPHUHITHIMM B OOIIECTBE IMpaBWJIaMUd W HOPMAaMH TOBEJIECHUS H CIHOCOOCTBYIOT
npoleccaM CaMOIIO3HAHUWS, CAaMOBOCIIUTAHUS M CaMOpPa3BUTHS, PAa3BUTHS BHYTPEHHEW MO3MLUMUHU JUYHOCTH,
MaTPUOTU3Ma, YBAXKEHHUS K 3aKOHY U MPABOIOPAIKY, YEJIOBEKY TPy/Ja U CTapLIEMy MOKOJIEHUIO, B3AUMHOIO YBAXKCHHS,
OEpeKHOTO OTHOIICHHS K KyJIbTYpHOMY HACJICAMIO W TPaaullMsIM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickoii
denepanuu, IPpUPOAE U OKPYKAKOLIEN CpEIE.

JIM4HOCTHBIE PE3yNbTAThl OCBOCHUS y4deOHOro mnpeameTa «bHONOTHS» JOMKHBI OTpa)kaTh TOTOBHOCTH U
CIIOCOOHOCTh OOYYAIOMIMXCA PYKOBOJCTBOBATHCA CHOPMHPOBAHHON BHYTPEHHEH IMO3UIUEH JIMYHOCTH, CHUCTEMOMU
[IEHHOCTHBIX OPWEHTAIM{, TMO3WTUBHBIX BHYTPEHHUX YOEKICHHHA, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM



pPOCCHIICKOro OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO OMNBITA U ONbITA JAEATEIBHOCTU B MPOLIECCE peaan3aluid OCHOBHBIX
HaIIpaBJICHUI BOCIIMTATEIbHON AEATEIBHOCTH, B TOM YUCJIE B YACTU:
1) rpa:kIaHCKOr0 BOCITUTAHMS:

c(OPMHPOBAHHOCTh TPAXKIAHCKOW TO3ULMU OOy4Yaromlerocss KakK aKTUBHOTO W OTBETCTBEHHOTO 4YJIEHA
pPOCCHIICKOro OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYLIMOHHBIX MPAB U 00513aHHOCTEH, YBa)KEHHE 3aKOHA U MPABOIOPSI/IKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW AESTENBHOCTU MPHU CO3JIaHUM YYEOHBIX MPOEKTOB, PEHICHUH y4eOHBIX U
MO3HABaTEIbHBIX 33]1a4, BBIMOTHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTD OMPEACNIATh COOCTBEHHYIO MO3UIINIO MO OTHOIIEHUIO K SIBIICHUSM COBPEMEHHOM KU3HU U OOBSICHATD
ee;

YMEHUE YUUTHIBATh B CBOUX JICUCTBUSAX HEOOXOJMMOCTh KOHCTPYKTHBHOT'O B3aWMOJICUCTBUS JIFOJACH C pa3sHBIMU
yOeXKIECHUSIMU, KYIbTYPHBIMH [IEHHOCTSMH U COIUATBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IIPOIIECCE COBMECTHOTO BBINOJTHEHHUS Y4YE€OHBIX, I103HABATEIbHBIX H
UCCJIeIOBATENbCKUX 3a/1a4, YBAKUTEIHHOI0 OTHOUIEHUSI K MHEHHUIO OMIMOHEHTOB MPHU OOCY>KJIEHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpPMHPOBAHHOCTh POCCUUCKONW TPaKJAHCKOW HIECHTUYHOCTH, MATPHOTHU3MA, YBKEHHS K CBOEMY Hapoy,
YyBCTBA OTBETCTBEHHOCTH Iepe POaUHOM, rOpIOCTH 3a CBOM Kpai, CBOO PonHy, CBOM SI3BIK U KYJIbTYPY, IPOILIOE H
HACTOsIIIE€ MHOTOHAIIMOHAIBHOT0 Hapoaa Poccuuy;

LIECHHOCTHOE OTHOLICHUE K MPUPOJHOMY HACIEAUIO M HaMITHUKAM IPUPOABI, AOCTHXKEHUSIM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTH OLIEHUBATH BKJIAJ POCCUICKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTMH, TIOHUMAHUS 3HAYEHUS
OMONIOTHY B TTIO3HAHWH 3aKOHOB MPHUPOJIBI, B )KU3HU YEIIOBEKA M COBPEMEHHOTO 00IIeCTBa;

uaenHas yoexaEHHOCTb, FOTOBHOCTD K CIIY’KEHHUIO U 3aiuTe OTeyecTBa, OTBETCTBEHHOCTb 32 €r0 Cy/b0Yy;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAaHMUE JYXOBHBIX [IEHHOCTEU POCCUMCKOIO HAPO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO TTOBEJICHNUS,

CIIOCOOHOCTh OIIGHMBATh CHUTYallUl0 W TPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUCHTUPYSACh Ha MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOWUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIECHUE K CBOUM POAUTEIAM, CO3JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO MPUHSTUS LIEHHOCTEU
CEMENHOM KU3HU B COOTBETCTBUM C TpaAULIUSIMU Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYAs 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA, CIOPTA,
TpyJia, OOIIECTBEHHBIX OTHOIIECHHUI;

NOHUMAaHHE 3MOLIMOHAJIBHOTO BO3JIEUCTBUS JKUBOW MPUPOABI U €€ LIECHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHIO B PAa3HbIX BHJAX HCKYCCTBAa, CTPEMJIEHUE MPOSBIATH KauyecTBa TBOPYECKOU
JUYHOCTH;

5) pusnyeckoro BocnuTaHusA, (OPMHUPOBAHNS KYJIbTYPbI 310POBbSI M IMOIHOHAIBHOI0 0JIAT OOy YHA:

NOHMMAaHWE W peanu3alus 310poBoro W Oe3omacHoro oOpasza >KH3HU (30pOBOE THUTaHHUE, COOJIIOJICHUE
TUTHEHUYECKUX MPaBUJI U HOPM, cOATaHCUPOBAHHBIN PEXKUM 3aHATUIA U OTIBIXA, PETyIsipHas pu3HUecKasi akTUBHOCTB),
OEepe’KHOTO0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U TCUXUYECKOMY
310POBBIO;

MOHUMAaHUE IICHHOCTU TMpPaBWJ HHIAWBUAYATHBHOTO M KOJUICKTHBHOTO OE€30MacHOTO TIOBEJCHUS B CHUTYaIHSX,
YIPOKAOIIUX 340POBBIO U KU3HU JIOAEH;

OCO3HAHUE MOCIEACTBUN U HENPUATHUS BPEIHBIX IPUBbIUEK (YHOTPEOIEHUS AJIKOT0JIsl, HAPKOTUKOB, KYpPEHUS);

6) TPy10BOr0 BOCIIUTAHMS

TOTOBHOCTb K TPY/ly, OCO3HAHUE IEHHOCTH MacTEpPCTBa, TPY10I00HUE;



TOTOBHOCTh K AaKTUBHOW JESITEIbHOCTH TEXHOJIOTMYECKOW W COIMAIBHON HAMpPaBIEHHOCTH, CIIOCOOHOCTH
WHUIUAPOBATh, TNIAHUPOBATH U CAMOCTOSATEILHO BBITOTHATE TAKYIO ASATEIHHOCTD;,

MHTEPEC K pa3IuvHbIM cdepaM MpoPECCHOHATBLHON MeATeIbHOCTH, YMEHHE COBEPIIAaTh OCO3HAHHBIA BBIOOD
Oynymieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTAHBI,

TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSKCHUH BCEH KU3HU;

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS:

DKOJIOTHYECKH I1€JICCOO00Pa3HOE OTHOIICHWE K TPHUPOJE KaK HCTOYHHUKY JKM3HM Ha 3emiie, OCHOBE e
CYIIIECTBOBAHHSI,

TIOBBIIIICHUE YPOBHS 3KOJIOTMYECKOW KYJIbTYpBI: MPUOOPETCHHUE OIBITA TUTAHHUPOBAHMS IMOCTYIKOB M OIICHKH WX
BO3MOXKHBIX TIOCIICJICTBUI ISl OKPY>KAFOIICH CPeIbl;

OCO3HaHHME II100aIbHOT0 XapaKTepa 3KOJIOTHYESCKUX MPOOJIeM U IyTeH UX PeHICHUS;

CIIOCOOHOCTPH MCTIOIB30BaTh MPHOOpETaeMbIe TIPY U3YICHUH OMOJIOTHH 3HAHUS U YMEHHSI TIPU PEIICHUU MTPOOIIEeM,
CBSI3aHHBIX C paIlOHAJIBHBIM IPUPOJIONIOIH30BAaHIEM (COOIIOICHNE TIPABHII TIOBEJICHUS B MPUPOJIC, HAIPABICHHBIX Ha
COXpaHEHHUE PaBHOBECHS B IKOCHCTEMAX, OXPaHY BUIOB, YKOCHCTEM, OHOC(hephl);

aKTUBHOE HEMPHSITHE ACWCTBUN, TMPUHOCSIINUX BpPEA OKPYXKAIOUIEH MPUPOJHON cpeie, yMEHHE MPOTHO3UPOBATH
HEOJIaronpUATHBIC SKOJIOTHUSCKUE TTOCIIEACTBHS MPEANPUHIMACMBIX IEHCTBUI U MTPEIOTBPAIATh HX;

HAIMYUE Pa3BUTOTO  DKOJOTUYECKOTO  MBINUICHUS, JKOJOTHYCCKOW KYJIBTYpHl, OIBITA  JEATCIBHOCTH
OKOJIOTUYECKOW HAIpPaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMMH B II03HABATEIbHOW, KOMMYHUKATHBHOU W
COLIMAbHON TIPAKTHKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOHN JCSITEILHOCTH YKOJIOTUICCKON HATIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTHSA HAyKH U
OOIIECTBEHHON TMPaKTUKH, OCHOBAHHOTO Ha JUAIOre KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEro0 MecCTa B
MOJINKYJTETYPHOM MHUPE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOM M YHTATEIbCKOW KYJIbTYPHI KaK CPEICTBA B3aUMOJCHCTBUS MEXIY JIIOJIBMH U
MO3HAHUS MUPA;



MOHUMaHUe creuudUKy OMOJIOrMHM KaK HayKd, OCO3HaHUs €€ poiu B (POPMUPOBAHUHU PAILMOHAIBHOIO HAYYHOTO
MBIILJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIEHUs 00 OKPYKAIOIIeM MHUpE KaK O €IWHCTBE MPHUPOJIbI, YeJIOBEKa U
oO11ecTBa, B TO3HAHUU MPUPOJAHBIX 3aKOHOMEPHOCTEN U pelIeHUH Mpo0OJieM COXpaHEHHUS MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTU OMOJIOTMH JJI1 COBPEMEHHOM LIMBUIM3ALMK: 00€CTIeueHrss HOBOIO YPOBHS pPa3BUTHS
MEIUIMHBI, CO3[JaHUE TEPCHEKTUBHBIX OHOTEXHOJOTUM, CHOCOOHBIX pelIaThb pPEeCcypcHble MNpoOJIeMbl pPa3BUTHS
YeJIOBEYECTBA, IOMCKAa IMyTed BbIXOAAa M3 TIJI00AJIbHBIX HKOJOTMYECKUX MpodiieM M oOecredeHus mnepexoaa K
YCTOMYMBOMY Pa3BUTHIO, PALMOHAIBHOMY HCIOJb30BAHUIO TNPUPOAHBIX PECYypcoB U (POPMHUPOBAHUIO HOBBIX
CTaHJApPTOB KU3HH;

3aMHTEPECOBAHHOCTH B MOJYYEHUU OMOJIOrMYECKUX 3HAHUW B LIEJSAX MOBBIIICHUS OOIIEH KyIbTYphl, €CTECTBEHHO-
HAyYHOM TPaMOTHOCTH, KAaK COCTABHOW 4acTu (YHKIMOHAIBHOW TpaMOTHOCTH oOydarommuxcs, (popmupyeMoil mpu
U3y4eHHH OUOJIOTHH;

IOHUMAaHUE CYIIIHOCTH METOJIOB MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCII0JIb30BATh
HOoJyyaeMble 3HAaHUS JUIsl aHaJIu3a U OOBSICHEHMs SIBICHUN OKPY)KAIOIIEr0 MUpa M MPOUCXOIALIUX B HEM M3MEHEHUH,
YMEHHUE JieJIaTh 0OOCHOBaHHbBIE 3aKII0YEHHS] HA OCHOBE HAaY4HbIX (DaKTOB M MMEIOIIUXCS JaHHBIX C IEJIbIO MTOJIYYEHUS
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSATEIBHO MCIIONb30BaTh OHMOJOTMYECKHE 3HAHUS Ul pelleHus NpoOjeM B peaslbHbIX
KU3HCHHBIX CUTYalLMX;

OCO3HAHUE LICHHOCTH HAy4YHOW HESATEIBbHOCTH, IOTOBHOCTb OCYLIECTBIIATH IIPOCKTHYIO M HCCIEAOBATEIBCKYIO
NEeATEIIbHOCTh HHIUBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOPAa30BaHMUIO W CaMOOOpPA30BaHUIO, K AKTUBHOMY IOJIYYEHHUIO
HOBBIX 3HaHM 110 OMOJIOTUH B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTAMU.

METANPEIMETHBIE PE3YJIBTATBI



MertanpenMeTHble pe3yJbTaThl OCBOEHUsSI ydeOHOro mnpenMera «buosorus» BiIIOYAKOT: 3HAUYUMBbIC IS
dbopMupoBaHUsT MUPOBO33PEHUS OO0YUYAIOIIUXCS MEKAUCIUIUIMHAPHBIE (MEXIPEAMETHBIC) OOIeHayUYHbIe TOHSTHUSA,
OTpaXKaroIIUe 1EeTOCTHOCTh HAYYHON KapTUHBI MUpPA U CIIEHU(PUKY METOJIOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
Haykax (BEIIECTBO, DHEPrusi, SBJICHUE, MPOLECC, CUCTEMa, HAy4YHBIM (HaKT, MPUHIIUI, TUMOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsl, UCCIICIOBaHNE, HAOIO/ICHUE, U3MEPEHHUE, DKCIIEPUMEHT U JPYTUX), YHUBEpCAIbHbIE YUCOHBIC JEHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHHUKAaTUBHBIC, pETyJIATHBHBIE), oOecneunBawmue ¢GopMupoBaHue (GYyHKIIMOHAIBHOM
IPAMOTHOCTH M COLMAIIBHOM KOMIIETCHIIMM OO0YYaroIIMNXCs, CIIOCOOHOCTh OOYYaroIIUXCsl UCIOJIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W YyHHUBEpCaJIbHbIE Y4eOHBIC JCHCTBUSI B TMO3HABATEIILHOW H
COLMATBbHOM MTPAKTHKE.

MertanpeaMeTHbIe pe3ybTaThl OCBOSHUS MPOTPAMMBI CPEJIHETO 00111eT0 00pa30BaHUsl TOIKHBI OTPAKATh:

OBJaieHNe YHUBEPCAJIbHBIMY Y4eOHBIMH MO3HABATEIbHBIMHY J1€CTBUSIMU:

1) 6a30Bble JJOrHYEeCKHe JeCTBHS:

CaMOCTOSATEIHLHO (POPMYIMPOBATH U aKTyaIH3UPOBATH MPOOIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

UCIIOJIB30BATh MPH OCBOCHMM 3HAHUW MPUEMBI JIOTMYECKOTO MBINUICHUS (aHaiau3a, CHHTE3a, CPaBHEHWS,
KiIaccuukaimm, 0600IIeHus), PACKPHIBATh CMBICT OMOJIOTMYECKUX MOHATHH (BBIACIATH UX XapaKTEepHbIE MPHU3HAKH,
YCTaHABIIMBATh CBSI3U C IPYTUMH MOHSITUSMM);

ONPENENATh LN JEATEIIbHOCTH, 3aJaBas nmapaMeTpbl U KPUTEPUM HMX JIOCTUIKEHHS, COOTHOCUThH PE3YJIbTaThI
NEATENbHOCTHU C MOCTABICHHBIMHU LIEJISIMU;

MCIIOJIb30BaTh OMOJOTUYECKUE MTOHATHUS ISl O0BsICHEHUS (DAKTOB U SIBICHUI )KUBOW TIPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, N€IYKTUBHBIC, 10 aHAJOTHUU), BBISBIATh 3aKOHOMEPHOCTU U
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX, (POPMYIUPOBATH BHIBOIBI U 3aKIIFOUCHUS,

MIPUMEHSTH CXEMHO-MOJENbHBIE CPEACTBA JIJISl PEICTABIICHHS CYIIECTBEHHBIX CBSI3€i M OTHOILLIEHUM B M3y4aeMbIX
Ononornyecknx OOBEKTaX, a TaKKe MPOTUBOPEUMH PaA3HOTO POJA, BBISBICHHBIX B PA3IUYHBIX HWH(OOPMAITMOHHBIX
HMCTOYHUKAX;



pa3palaTbiBaTh IUIAH PEIICHUST MPOOJIEMbl C YU4ETOM aHalv3a UMEIOIIMXCS MaTepUANIbHBIX U HEeMaTepHaIbHBIX
PECYpCOB;

BHOCUTb KOPPEKTUBBI B JI€SATEIIHOCTh, OLIEHMUBATH COOTBETCTBUE PE3YJIBTATOB LEISIM, OLEHUBATh PUCKHU
MOCJIEACTBUN ACATCIbHOCTH;

KOOPJAWMHUPOBATh W BBINOJHATH PabOTy B YCIOBHUSX PEAJTbHOT0, BUPTYaATBHOTO U KOMOWHHUPOBAHHOTO
B3aHMMO/ICHCTBUS;

Pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 0azoBbIe HCCJIEI0BATEIbCKHE TeHCTBHS:

BJIAJICTh HaBBIKAMHU Y4EOHO-MCCIIEAOBATEIILCKOW M MPOSKTHOM JEATeIbHOCTH, HAaBBIKAMH pa3pelieHus mpooiiem,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY IMOHCKY METOJIOB PCIICHMs MPAKTUYECKUX 3aj]ladu, MPUMEHEHUIO
pa3JIMYHBIX METOJIOB ITIO3HAHUS,

UCMOJIb30BaTh PA3JIMYHbIE BHABI JECATCIBHOCTH IO TIOJIYYEHHUKD HOBOTO 3HAHUSA, €r0 HHTEPIIPETALUH,
npeoOpa3oBaHUI0 W TPUMEHEHHIO B YYEOHBIX CHUTYyallMsIX, B TOM YHCJIE TMPU CO3AaHUU YUYEOHBIX M COIUAIBHBIX
IIPOEKTOB;

dbopMupoBaTh HAyYHBIA THUI MBIIUICHUS, BIQJETh HAYYHON TEPMHHOJOTHEH, KIIOUYEBBIMH IOHATHAMU U
METOJIaMH;

CTaBUTH M (OPMYJIUPOBATH COOCTBEHHBIC 3a]]a4l B 00Pa30BaTEILHON JEATCIbHOCTH U KU3HECHHBIX CUTYaIIHIX;

BBISIBIIATh TIPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3UpPOBATh 3aJady, BBIABUTaTh TUMOTE3y €€ pEIICHUS,
HAaXOJUTh apTYMEHTHI ISl JJOKA3aTEIbCTBA CBOMX YTBEPKACHHUM, 3a71aBaTh NapaMETPbl U KPUTEPUHU PEILICHHUS;

AHAJIM3UPOBATH IMOJYUYECHHBIE B XOJ€ PEUICHUS 3aJ1a4d PE3YJIbTaTbl, KPUTUUYECKHA OL[CHUBATH UX JIOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHNUE B HOBBIX YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPHOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IEJICHAIIPABICHHBIN ITOUCK TIEPEHOCA CPEIACTB U CITOCOOOB ICUCTBUS B MPO(DECCHOHANBHYIO CPEIY;

yMETh IEPEHOCUTH 3HAHUS B MTO3HABATEIBHYIO U MPAKTUUYECKYIO 00JIACTH KU3HEACATEILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JaCTE;



BBIIBUT'aTh HOBBIE WJEH, Npejararb OpPUTMHAJIbHBIE MOAXOAbl W PEIICHHs, CTaBUTh MNPOOJIEMbl W 3aJayM,
JIOMYCKAaOIINE aJIbTEPHATUBHBIE PEILICHUS.

3) paboTa ¢ unpopManmeii:

OPUEHTUPOBATHCS B PA3NIMUHBIX HCTOYHUKAX HH(OpManuu (TEeKcTe Y4eOHOro mocoOus, HAYyYHO-TIOMYJISPHON
auTeparype, OWOJIOTMYECKHX CJOBapAX MW CIOPaBOYHMKAX, KOMIIBIOTEpHBIX 0Oa3zax pAaHHbIX, B HHTepHere),
aHAIM3UPOBATH MH(OPMAIIUIO PA3IMYHBIX BUAOB U (DOPM MpPEICTaBICHUS, KDUTHUECKU OLIEHUBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUHBOCTD;

(opMyIHpPOBaThH 3aIIPOCH] U MPUMEHATH PAa3JIMYHbIE METO/IbI MPU MOUCKE U 0TOOpE OMosIornueckor HHGOpMaIIHH,
HEO0OXOIMMOM /1JIs1 BBITIOJIHEHMSI YUEOHBIX 3a/1a4;

npuOOpeTaTh OMBIT MCHOJIB30BaHUS HMH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, COBEPIICHCTBOBAThH
KyJbTYPY aKTUBHOTO UCIIOJIb30BAHUS PA3IMUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BbIOMpaTh ONTUMaJbHYIO (opMy mpeacTaBieHus Ouosornyeckoil uHpopManuu (CXemsbl,
rpauKy, quarpamMmsl, TaOJIHUIbI, PUCYHKH U IPYyToe);

UCIOJIb30BaTh Hay4YHBIN $3bIK B KAa4eCTBE CpEACTBAa MpU paboTe ¢ Ouojormdeckoi MHpopManuen: NpUMEHATbH
XUMUYECKUE, (QU3NYECKUe M MaTeMaTHMYeCKWe 3HAaKM U CHUMBOJBI, (opmynsl, aOOpeBHaTypy, HOMEHKIATYDY,
UCIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEICTBA HATJISTHOCTH;

BJIaJIETh HABBIKAMM PACO3HABAHMSI U 3alUThl HH(GOpMaLUuU, UHPOPMALIMOHHONW 6€30MaCHOCTH JIMYHOCTH.

OgilaieHHe YHUBEPCAIbHBIMI KOMMYHUKATHBHBIMH 1eICTBUSIMU:

1) obmenue:

OCYILIECTBIISATh KOMMYHHMKAIIMM BO BceX cepax >KU3HM, aKTMBHO Y4acTBOBaTh B AMAJIOTE€ WIM JUCKYCCHUHU IO
CyLIECTBY 0OCyXkaaeMoil TeMmbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHTEIBHO BBIIOJHEHHUS
[peajlaraéMoi 3aJady, Y4YUTHIBATh HMHTEPECHl M COIJACOBAHHOCTH IO3UWLUN JPYIMX YYaCTHHKOB JHAJIOTa WIIU
JUCKYCCHH );

pacno3HaBaTh HeBEpOaJbHBIE CpEICTBA OOILIEHUs, MOHMMATh 3HAYEHHE COLMAIBHBIX 3HAKOB, MPEINOCBUIOK
BO3HUKHOBEHUS KOHPIUKTHBIX CUTYallUl, YMETh CMATYATh KOH(QJIUKTHI M BECTU MEPETOBOPHI;



BIIAJICTh PA3TMYHBIMU CIIOCOOaMK OOIIEHUS W B3aMMOJICHCTBHUS, IOHUMATh HAMEPEHUSI APYTHUX JIOJEH, TPOSIBISITH
YBOXHUTEIIBHOE OTHOIIEHUE K COOCCETHUKY M B KOPPEKTHOM opMe popMyTupoBaTh CBOM BO3PAKCHHUS,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHSI C HCIIOIh30BAHUEM SI3IKOBBIX CPEJICTB.

2) COBMECTHASI eSITeJIbHOCTh:

MOHUMATh ¥ UCTIOJIb30BaTh MPEUMYIIICCTBA KOMAHIHOW M WHINBUIYAIBHOW PaOOTHI P PEIICHUN OUOJIOTHYECKON
po0OJIeMbl, 00OCHOBBIBATh HEOOXOIUMOCTh MPUMEHEHHUS TPYIIOBBIX (POPM B3aMMOJICHCTBUS TPH PEIICHUH y4eOHOU
3a1a4H;

BBIOMpATh TEMATHKy W METOJbI COBMECTHBIX JNEUCTBHHA C YIETOM OOIIUX WHTEPECOB W BO3MOXKHOCTEH KaKIOTO
YyJIeHa KOJIJIEKTHBA;

NPUHUMAThH 1IEJTM COBMECTHOH JIEATEILHOCTH, OPTraHU30BbIBATh U KOOPJAUHUPOBATH JACHCTBUS MO €€ JOCTHIKEHUIO:
COCTaBIIAThH IJIAH JCHUCTBUH, paclpeac/IaTh POJIM ¢ YIETOM MHEHUN YYaCTHHKOB, OOCYXKIATh PE3yJbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KAayeCTBO CBOETO BKJAJa W KAXKIOTO YJaCTHHKAa KOMAHJBI B OOIIMH pe3yibTaT MO pa3padOTaHHBIM
KPUTCPHUSIM;

npeajaraTb HOBBIC IPOCKTHI, OIICHWBATh HACH C IIO3WIMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHUYCCKOM
3HAYUMOCTH;

OCYIICCTBIISITh MO3UTHBHOE CTPATETHYCCKOE TOBEJICHHE B PA3JIMYHBIX CHUTYAlHSIX, IPOSBIATH TBOPUYECTBO H
BOOOpakeHue, ObITh MHUITMATUBHBIM.

OByajieHre YHUBEPCATbHBIMH PEeryJISTHBHBIMHU A€ HCTBHAMM:

1) camoopraHu3amus:

HCIIOIb30BaTh OMOJOTHYCCKHE 3HAHMS I BBIABICHHUS MPOOJEM W MX PEIICHUS B JKHU3HCHHBIX M YYCOHBIX
CUTYaIIHsIX;

BBIOMpaTh Ha OCHOBE OMOJIOTMYCCKUX 3HAHUI IIEJICBBIC M CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBHUSAX M IMOCTYIIKAX
110 OTHOIIEHHIO K )KHBOU MPHUPOJIE, CBOEMY 3JI0POBBIO M 3JJ0POBBIO OKPYKAIOIIHX;



CaMOCTOSITEJIbHO ~ OCYLIECTBIISATh  MO3HABATENbHYIO  JESTENBbHOCTb, BBISABIATH NPOOJEMBI, CTaBUTh WU
(dopMynrpoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BATENbHOMN JAESITEIIbHOCTU U KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO COCTABJISITh IJIaH pEUIeHUs MNpoOJieMbl C YYETOM HUMEIOLIUXCS PECYpcoB, COOCTBEHHBIX
BO3MOXXHOCTEU U IIPEANIOYTECHUM;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

paclIMpATh paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JIe1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3 PEILICHUE;

OLICHMBATh MPUOOPETEHHBIN OTIbIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHUIO HIUPOKOW SPYAUILIMU B Pa3HBIX 00JIACTSIX 3HAHWM, MOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B IE€SITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISM;

BJIJIETh HABbIKAMHU I[103HABATEJIbHOM pediieKcMM KaK OCO3HAHMsI COBEPIIAEMBIX JEHCTBUM M MBICIUTENIbHBIX
IPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUI, UCIOIb30BaTh NPUEMBI peIeKCUU I OLEHKHU CUTYyalluH, BBIOOpa BEPHOTO
peleHns;

YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKECHUIO;

[IPUHUMATh MOTUBBI U aPTYMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJIbTaTOB IEATECIBHOCTH;

3) npuHsATHE ce0s1 U APYrUX:

IIPUHUMATH Ce0s1, IOHUMasi CBOM HETOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U aPTYMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJIbTaTOB IEATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO JIPYrUX HA OLIMOKY;

pa3BHBaTh CIOCOOHOCTH IOHUMATh MHUP C O3ULUU APYTOro YEIOBEKA.

IHNPEAMETHBIE PE3YJIBTATBI



[IpenmetHble pe3yabTaThl ocBoeHHs mnporpaMMmbl COO mno Ouonorud Ha ©0a30BOM YPOBHE BKIIIOYAIOT
cnenuduyeckue Ui yueOHoro npeamera «buonorus» HayyHble 3HAHUS, YMEHHSI M CIIOCOOBI IEMCTBHI 10 OCBOCHHIO,
MHTEpNpPETalud U MPeoOpa30OBAHUIO 3HAHUN, BUIBI ACATENBHOCTU IO MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAHUM B Pa3IMYHBIX YYEOHBIX CUTYalMsIX, a TAKXKE B PEAbHBIX KU3HEHHBIX CUTYalMsIX, CBA3aHHBIX ¢ Onojoruei. B
nporpaMMme MpeaMEeTHbIE pe3yIbTaThl IPEACTABIICHBI 110 r0j1aM 00y4YEHUSI.

[IpenmeTHbIE pe3ybTaThl OCBOEHUS yueOHoro npeameta «buonorusy» ¢ 10 knacce NOMKHBI OTpaXXaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MECTE M POJM OMOJIOTMM B CUCTEME HAYYHOTO 3HAHHUS €CTECTBEHHBIX HAyK, B
(GbopMHUpPOBAaHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHpa W HAy4YHOrO MHPOBO33pPEHHUsS, O BKIIAJE
POCCUMCKUX M 3apyOEKHBIX yUYEHBIX-OUOJIOrOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHATBLHOW TPAaMOTHOCTH YelOBEKa JJIs
peuIeHus JKU3HEHHBIX 33/1a4;

yYMEHHE PacKphIBaTh COJIEpKaHHe OMOJIOTMUECKUX TEPMHUHOB U MOHSTHI: )KU3Hb, KJIETKA, OPraHu3M, METa00JIU3M
(oOMeH BelecTB M NpPEBpaIllEHUE SHEPTHH), TOMEOCTa3 (CaMOperyssius), YpOBHEBAs OpraHU3allvs >KUBBIX CHCTEM,
CaMOBOCIIpOU3BeAEHUE (PENPOIYKIIHS ), HACIEACTBEHHOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE;

yMEHHE WU3Jararb OWMOJOTMYECKHE TeOopHuH (KJIETOYHas, XPOMOCOMHAs, MYyTallMOHHAas, IEHTpaJbHas JI0rMa
MOJIEKYJIsIpHOM Onosorun), 3akonsl (I'. Mennens, T. Moprana, H. 1. BaBuiioBa) u y4uenus (0 1ieHTpax MHOT000Opa3us U
MPOUCXOXKACHUS KyJIbTypHbIX pacteHuid H. 1. BaBumoa), ompenensiTb TpaHUIBI MX HTPUMEHUMOCTH K KUBBIM
CUCTEMAM;

yMEHHE BIAJETh METOJaMU HAYYHOrO IMO3HAHWA B OMOJOTMU: HAOJIOJEHUE M OMHCAHHE >KUBBIX CHCTEM,
NpPOLECCOB U SBJICHWHM, OpraHM3alMsg M MPOBEIECHUE OHOJIOTMYECKOro HKCIEPUMEHTAa, BBIIBHKEHUE TUIIOTE3BI,
BBISIBICHWE  3aBUCHUMOCTH MEXIY HCCICAyeMbIMU BEIMYMHAMH, OOBSACHEHHE TMONYYCHHBIX pPe3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX MOHSATUWA, TEOPUM M 3aKOHOB, YMEHHUE JelaTh BBIBOJAbl HA OCHOBAaHWM ITOJYYEHHBIX
pE3yIbTaTOB;

YMEHHME BBIICIATh CYIIECTBEHHBIE MPHU3HAKH BHPYCOB, KIETOK IPOKAPUOT MU DYKAPUOT, OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHa BEIIECTB W MPEBpAIICHHUS 3HEPTUU B KIETKE,



¢oTocHHTE3a, TIACTHYECKOTO M JHEPreTUYecKOoro oOMEHa, XEMOCHHTE3a, MHTO3a, MeHo03a, OIUIOJOTBOPEHUS,
Pa3MHOXEHUS, MHANBUIYATLHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMCHHE MMPUMEHATH MOJIYUCHHBIC 3HAHMSI JIJIS1 O0OBSICHEHUS OMOJOTUYCCKUX MPOIICCCOB M SBICHUMN, IS MIPUHATHS
MIPAKTUYCCKUX PEIICHUIA B MOBCEIHEBHOHN JKU3HM C IEIbI0 00CCIIeUeHUS 0€30MaCHOCTH CBOETO 3J0POBBS M 370POBBS
OKPYXAIOIUX JIIOJIeH, COONIOACHUS HOPM TPaMOTHOTO TIOBEJCHHS B OKPYXKAIOIICH MPUPOIHOW cCpenie, MOHMMaHHUE
HEOOXOJIMMOCTH HCITOJIb30BAHUS JTOCTM)KCHUH COBPEMECHHOW OWOJIOTMHM W OWOTEXHOJIOTHH IS paldoOHAIBHOTO
IPHUPOJIOTIOIH30BAHUS;

YMCHHE peliaTh 3JIEMEHTApHbIC I€HETHYCCKHUE 3aJlayd Ha MOHO- W JIMTUOPHIHOE CKpEIIMBaHUE, CIICTUICHHOE
HACJICIOBAaHUE, COCTABJIATh CXEMbl MOHOTHOPHJIHOTO CKPEIIMBAHUS JJIS MPEJCKa3aHWs HACICAOBAHMS IMPU3HAKOB Yy
OpraHU3MOB;

YMCHHE BBITIOJIHATH J1a0OpaTOpHBIC W TMPaKTUYECKHE PadOThI, COOJIOIATh MpaBuja MPU paboTe C y4eOHBIM U
71a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTHYECKH OIICHUBATh W HMHTEPIPETHPOBATH HHMOPMANHIO OHOJOTHYECKOTO  COACpKAHHMS,
BKJTIOYAIONIYIO TICEBIOHAYYHbIC 3HAHHWS W3 Pa3IMYHBIX HCTOYHHKOB (CpelICcTBa MaccoBOM HH(pOpmamwu, Hay4dHO-
TIOITYJIIPHBIE MaTePUaIbl), STHYECKHIE aCTIEKTHl COBPEMEHHBIX HCCIICOBAHUHN B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

yMEHHE cO3/71aBaTh COOCTBEHHBIC MMChbMEHHBIC M YCTHBIC COOOIIECHHS, 0000111ast OMOIOTMYEeCKYI0 HH(DOPMAIIUIO U3
HECKOJIbKHX UCTOYHHKOB, TPAMOTHO UCIIOJIH30BaTh MOHSATUHHBIN anmapar OMOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne n/m Konrtpoabubie | IlpakTnueckue
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 buonorus xak Hayka 2 0.5 bubnuorexa [IOK




https://m.edsoo.ru/7f41c292

2 JKuBBIE CUCTEMEI U UX OpraHu3aIus 1 bubnmorexa LHOK
P https://m.edsoo.ru/7f41c292
. bubnuotexa [JOK
3 X 8 1
MMUYECKUH COCTaB U CTPOCHHE KIIETKU httos://m.edsoo.ru/7fA1c292
bubmmoreka [{OK
4 HKHSHEACATENEHOCTS KICTRH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE U HHAMBUIYAIBHOE Pa3BUTHE 5 1 bubnuotexa [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTh M H3MEHYMBOCTh 8 15 bu6moreka [IOK
OpraHu3MoB ' https://m.eds00.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOT U https://m.edsoo.ru/7f41c292
bu6moreka [IOK
8 P 1
C3CPBHOE BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Konrpoabsnbie | IIpakTuyeckue
n/n Beero H3Y4YeHH s oOpa3oBaTtejibHbIE
padoThI padoThI
pecypcsbl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
06.09.2023 https://m.edsoo.ru/863e632a
MeTo bl ITO3HAHUS )KUBOU
npupoabl. [lpakTuueckas padbora
5 Ne 1 «Mcnons3oBanue 1 05 bubnuorexa [JOK
pPa3IUYHBIX METOJOB TPH 13.09.2023 | https://m.edso0.ru/863e6122
W3Y4YEHUU OMOJIOTUYECKUX
00BEKTOBY
buonoruueckue cucremsl,
3 MPOLECCHl U UX U3YUYECHUE. 1 1 bubnuoreka [JOK
Bxonnas konTposibHas paboTa 3a 20.09.2023 | https://m.eds00.ru/863e6564
Kypc 9 kiacca
4 XUMHUYECKUH COCTaB KIETKH. 1 bubmuoreka [JOK
Bopa u muHepanbHbie conu 27.09.2023 | https://m.edso0.ru/863e674e
5 benku. CocraB u cTpoeHue 1 bubnuoreka [JOK
0enKoB 04.10.2023 | https://m.edsoo.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
6 Katanuzaropsl. JlaboparopHas 1 0.5 Bubmmorexa LIOK
11.10.2023 | https://m.edso0.ru/863e6b72

pabota Ne 1 «M3yuenue



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
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KaTaJIUTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha mpuMepe
aMuJIa3bl WM KaTajiasbl)»

7 YrneBoasl. JIunuael bubmorexa [TOK
b s 18.10.2023 | https://m.edso0.ru/863e6870
bubmmoreka [{OK
H .ATO

8 YIJICHHOBDIC KHCIOTRT 25.10.2023 | https://m.edsoo.ru/863e6d5c

9 Hcropus u MmeTo1bl U3ydeHHUst bubnuorexa [JOK
kietkn. Knerounas teopus 08.11.2023 | https://m.edsoo.ru/863e6e88

10 Knerka xak nenocrtHast >KkuBast
cHcTeMa 15.11.2023
Crpoenue syKapruoTHYECKOM
kietku. JlaboparopHas paboTa
No 2 «M3y4yenue crpoeHus

. bu6moreka [IOK
KJIETOK paCTEHUM, )KUBOTHBIX,

11 608 11 BaKTenmii o 0.5 99 11.2023 https://m.edso0.ru/863e6ff0
TPHOOB 1 DAKTEPHH HIOA o https://m.edso0.ru/863e716¢
MHKPOCKOTIOM Ha TOTOBBIX
MHKpOIIpenaparax u ux
OIIHCAHMEC

12 OOMeH BeIIeCTB WIN bubnuoreka [JOK
METa00JIH3M 29.11.2023 | https://m.edsoo.ru/863e766¢

bubmuoreka [JOK

13 o . X

OTOCHITES. ACMOCHITES 06.12.2023 | https://m.edsoo.ru/863e7c98
N bubmuoreka [JOK

14
Dnepretieckuit oOmen 13.12.2023 | https://m.edso0o.ru/863e7aae

15 Buocunres O6enka. Peakims bu6mmoreka [JOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

MAaTpPUYHOTO CHHTE3a 20.12.2023 | https://m.edsoo.ru/863e796e
KonTponsnas padora Nel
JKu3HEHHBIN UK KIETKH.
Henenue knetku. MuTos.
16 Jlaboparopuas pabora Ne 3 05 bubnuorexa [JOK
«Habmogenne MUTO3a B KIETKaxX 27.12.2023 | https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIlKa Jiyka Ha
TOTOBBIX MHUKPOTIpETIapaTax»
bu6moreka [IOK
17 Tpancisiuusa — uocuires Genka 10.01.2024 | https://m.eds00.ru/863e796e
18 Hexknerounsie Gpopmbl :kM3HH — bubnuoreka [JOK
BHPYCHI 17.01.2024 | https://m.eds00.ru/863e7540
bu6moreka [IOK
DopMBbI pa3MHOKEHUS
19 S—— 94.01.2024 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6moreka [IOK
20 Meitos 31.01.2024 | https://m.edsoo.ru/863e7f4a
OO6pazoBaHue u pa3BUTHE
MIOJIOBBIX KJIETOK.
21 OmnonoTBopenue. Jlaboparoprast 05 bubnuoreka [JOK
pabota Ne 4 «3yuenue 07.02.2024 | https://m.edsoo.ru/863e81b6
CTpOEHUS TMOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»
29 NupuBunyansHOE pa3BUTHE bubnuorexa LIOK
OpraHU3MOB 14.02.2024 | https://m.edsoo.ru/863e8436
23 I'enernka — Hayka o bubnuorexa [IOK
HaCJICACTBEHHOCTH U 21.02.2024 | https://m.edsoo.ru/863e86f2



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
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https://m.edsoo.ru/863e86f2

HU3MCHYUBOCTHU

24

3aKOHOMEPHOCTH HACTEAOBAHUS
pu3HakoB. MoHOrubpuHOE
CKpEIIMBaHHE

28.02.2024

bu6mmoreka [{OK
https://m.edso0.ru/863e8878

25

JluruOpuiHoe CKpeIBaHue.
3aK0oH HE3aBUCHUMOTO
HACJICIOBAaHUS MPU3HAKOB

06.03.2024

bubmmoreka [{OK
https://m.edsoo.ru/863e89a4

26

CuermieHHOe HacIeI0BaHNe
npusHakoB. JlabopaTopHas
pabota Ne 5 «M3yuenue
pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEUIUBAHUS Y
JpO30¢HITBI HA TOTOBBIX
MUKpOTpernaparax»

0.5

13.03.2024

bu6moreka [IOK
https://m.edso0.ru/863e8c60

27

T'enetuka nona. Hacnenosanue
MIPU3HAKOB, CIETJICHHBIX C
OJI0M

20.03.2024

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

28

N3MeHYnBOCTD.
Henacnencrsennas
U3MeH4YUBOCTb. JlabopaTtopHas
pabota Ne 6. Uzyuenue

MO/ (PUKAITIOHHON
WU3MEHUYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOIO pslia U
BAPUALIMOHHON KPUBON»

0.5

03.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe

29

HacnencTBeHHast U3MEHYMBOCTD.
JIaGopatopHas pabota Ne 7.

0.5

10.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8878
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«AHaAIIM3 MyTalil y Jpo30HIIbI
Ha TOTOBBIX MUKpPOIIPENapaTax»

30 I'eHeTHKa YemoBeKa 1 bubmorexa HOK
17.04.2024 | https://m.eds00.ru/863e8d78
31 HacnenctBeHHOCTD U 1
W3MEHYUBOCTh OPraHU3MOB 24.04.2024
32 Cenexius Kak HayKa U TIpoIiece 1 bubmorexa HOK
08.05.2024 | https://m.eds00.ru/863e9214
33 MeTtoIpI M TOCTHKEHHUS 1 bu6moreka [IOK
CEJICKIIMH PACTCHHUI U YKHBOTHBIX 15.05.2024 | https://m.edso0.ru/863e9214
buoTexHosorus kak oTpacib
34 npousBoAcTBa [IpoMexxyTouHas 1 bubnuorexa [JOK
arrecranusa. Utorosas 22.05.2024 | https://m.edso00.ru/863e9336
KOHTpOJIbHAs paboTa
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

buonorus, 10 kinacc/ Ilonomapéra U.H., Kopuunosa O.A., Jlomununa T.E.;
noA penakuuei [lonomapépoii M.H., O61iecTBo ¢ orpaHudeHHON
oTBETCTBEHHOCTHIO M3naTensckuii neHtp «BEHTAHA-TPA®y;
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue



