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[Mpu pa3paboTke mporpaMMbl MO OMOJIOTMU TEOPETUUECKYH) OCHOBY [IJIs OTIpejiesiIeHust
MOJX0/I0B K (DOPMHUPOBAHUIO COJiep>KaHUsl ydeOHoOro Tmipegmera «buosorusi» cocraBuiu:
KoHIlenTyanbHble monoxkeHuss PI'OC COO o B3auMOOOYC/IOBIEHHOCTU 1iefield, COoAeprKaHus,
pe3y/nbTaToB 00yuyeHHs1 MU TPeOOBaHWIM K YPOBHIO TIOJATOTOBKU BBHIMTYCKHUKOB, TOJIOKEHUSI 00
00IIMX LesiIX U TPUHLIUIAX, XapaKTepU3yHIL[UX COBPEMEeHHOe COCTOSIHHE CHCTeMbI Cpe/lHero
obmiero obpa3oBanusi B Poccuiickoii @eziepariy, a TakKe TOJI0XKEHUs O Crieluduke OUOIOTHH,
eé 3HaueHWU B TO3HAHMU >KUBOW TIPUPOALI U 0OecriedeHHWU CYIL[eCTBOBAaHUS UesiOBeuecKoro
obmiecTBa. CoryiacHO Ha3BaHHBIM TI0JIOXKEHUSIM, OTIpe/ie/ieHbl OCHOBHbIE (DYHKI[UM TIPOTPAMMBI
1o 61oIOTHY U eé CTPYKTypa.

[Tporpamma mo Guosorvu AaéT TIpeAcTaBieHne o Lefsx, 00 obielt cTpateruu obyueHus,
BOCITUTAaHUsST U pa3BUTHS OO0ydYarlUXCs CpejCcTBaMU yueOHOro Tipeamera «buomorus»,
oripejiesisieT 00si3aTe/lbHOE TIPEAMETHOe COJiep)KaHue, ero CTPYKTYPY, pacrpeziesieHre TIo
pa3zenaM ¥ TeMaM, PeKOMeH/yeMyl0 T0C/e[joBaTe/IbHOCTh H3yueHus yuyeOHOro MaTepuana C
YUETOM MEXITPeIMETHBIX U BHYTPUIIPEAMETHBIX CBsSI3€H, JIOTHKKM 00pa30BaTe/IbHOTO IMpolecca,
BO3PACTHBIX 0COOEHHOCTEH 00yJaroLXCsl.

B nmporpamme 1o OHWONOTMM TakXKe YUMTHIBAIOTCS TpeOOBaHUSA K TUIAHUPYEMbIM
JIMYHOCTHBIM, MeTarpe/IMeTHbIM U TIpeJMeTHbIM pe3ysibTaTaM 00yueHUss B (OPMUPOBAHUU
OCHOBHBIX BU/IOB YueOHO-TI03HAaBaTeIbHOU [1eSITe/TbHOCTH/YUeOHBIX eHCTBUM 00YUarOUUXCs 110
OCBOEHHIO CO/iepyKaHusl OM0IOTHYeCKOro 0Opa3oBaHusl.

B mporpamme 1o O6uonoruu (10 kmacc, 6a30BbI YpPOBEHb) peaM30BaH TIPUHIUIT
NIpeeMCTBEHHOCTH B HW3yueHuUM Ouosioruu, Osarozapsi ueMy B Hel TIIpOCMaTpUBaeTCst
HalpaB/IeHHOCTb Ha Pa3BUTHE 3HAHWM, CBA3aHHBIX C (HOPMUPOBAHUEM eCTeCTBEHHO-HayuHOTO
MHUDOBO33DeHUs, L|eHHOCTHBIX OpHeHTaluil  JINUHOCTH, JKOJIOTMUeCKOr0  MBbIIIeHus],
TIpe/ICTaB/ieHnid O 37I0pOBOM o00pa3e >KU3HM M Oepe)KHbIM OTHOIIEHWeM K OKpY»Karolen
npupofiHoii cpefie. IlosToMy Hapsily C u3yueHHeM 001[eOHO0/IOTHUeCKUX Teopuid, a Takke
3HaHWM O CTPOEHUU >KMBBIX CUCTeM Pa3HOr0 PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAOILUX B HUX
MIPOLIeCCOB B TporpaMMme 10 OWOJIOTHM Y/ieJleHO BHUMAaHWEe MCIIO0/Ib30BaHUI0 TIOTyYeHHBIX
3HaHWM B MIOBCEJHEBHOW »KM3HU [I/Is1 PellieHus TIPUK/IaJHbIX 3a/jau, B TOM 4KC/ie: TPo(UIakTUKu
Hac/le/ICTBeHHbIX ~ 3a0o0/ieBaHUM  4YesloBeKa, MeJUKO-TeHeTUUeCKOr0  KOHCYJIbTUPOBaHHUS,
000CHOBaHHST FKOJIOTUYECKH 11e/1eco00pa3HOro TOBe/IeHHsI B OKPY)KAIOIel TIPUPOZHOM Cpefe,
aHa/iM3a BJIMSIHUSI XO3SIUCTBEHHOW [IesiTe/TbHOCTU 4YesioBeKa Ha COCTOsSIHMe TIPUPOJAHBIX U
WCKYCCTBEHHBIX 3KOCHCTeM. Y CH/leHHe BHUMAaHUS K TIPUK/IQ[HOW HATpPaBIeHHOCTH y4eOHOTO
nipemeTta «buosiorusi» MPOAUKTOBaHO HEOOXOJUMOCThIO obecrieueHUs YCIOBUM /il pelleHust
OJJHOM M3 aKTyasIbHBIX 3a/]au IIIKOJBHOTO OMOIOTHYecKoro o0pa3oBaHus, KOTOpasi Mpe/rno/iaraet
¢dopmupoBaHre y 00ydYarou[uxcsi CrOCOOHOCTH a/larTUPOBAThCS K M3MEHeHUsIM JIWHAMUUHO
pa3BHBAIOLLETOCsl COBPEMEHHOT0 MUpa.

Buonorusi Ha ypoBHe cpesiHero o6iiero o0pa3oBaHUsi 3aHMMaeT BakHOe MecTo. OHa
obecrieuriBaeT (HhOpMHUpPOBaHWE y OOYYarOIIUXCs TIPe/CTaB/IEHUM O HAy4YHOM KapTHHE MHUpa,
pacimpsieT ¥ 060011aeT 3HaHUS O KUBOMW MIPUPO/e, €6 OTIMUNTE/TbHBIX MPU3HaKaX — YPOBHEBOU
OpraHM3alMi W S5BOJIIOLUH, CO3JaéT YC/IOBUS [Jisi: TIO3HAHUSI 3aKOHOB >KUBOW TIPUPOJBI,
dbopMrpoBaHust (GYHKI[MOHATBLHOW TPaMOTHOCTU, HAaBBIKOB 37I0pPOBOrO M Oe30macHoro obpasa
YKU3HH, KOJIOTHYECKOT0 MBIIILJIEHUs], LIeHHOCTHOTO OTHOILIEHHS K KUBOU MPUPO/ie 1 UesIOBEKY.

Bosbiioe  3HaueHue OuWoOJSIOTMST MMeeT TakXKe [Jisi pelleHdsi BOCIUTATeNbHBIX U
Pa3BUBAKOIIMX 3a7iau cpegHero obInero oOpa3oBaHus, COManM3auy ooyyJarouuxcs. VizyueHue
buosiorum obecrieurBaeT yCJIOBUS Jist ¢dbopmupoBaHus VHTeJIIeKTya/IbHbIX,
KOMMYHHUKAIIMOHHBIX U WH(MOPMAIIMOHHBIX HABBIKOB, 3CTETUUYECKON KYJbTYPbI, CIIOCOOCTBYET
WHTerpaluu OMOJIOrMUecKUX 3HaHWM C TIpeJCTaB/leHUsMUA U3 APYruX yueOHbIX TpeJMeTOB, B
YaCcTHOCTH, (pU3MKH, XMMUHM U Teorpaduur. Ha3BaHHbIe MTOJI0KEHUS O TIpeJiHa3HaueHUH yueOHOTo
npeamera «buosorusi» COCTaBWIM OCHOBY /JiJisi  OTpeiesieHUs] TIOJXO0B K OTOopy U
CTPYKTYPHUPOBAHHIO €ro CO/iepKaHusl, TIPe/ICTaB/IEHHOT0 B TIPOrPaMMe 110 OHUOJIOTHH.



Otb6op cogepxanust yueOHOro TipeaiMeta «bronorus» Ha 6a30BOM ypOBHe OCYIIIECTB/IEH C
MO3ULIMK KYJIbTYpOCOOOpa3HOro IMo/X0/ia, B COOTBETCTBUU C KOTOPBIM 00yYarolyecs JA0/KHbI
OCBOWTH 3HAHHUSI U YMEHHUs, 3HAUuUMble /715 (OpMHUpPOBaHUs 00Iell Ky/IbTYpbI, ONpe/estoiiie
a/leKBaTHOe TIOBe/leHHe uesloBeKa B OKpYsKarollled TpUpPOJHON cpefe, BocTpeOOBaHHbIE B
TIOBCE/ITHEBHOM >KM3HU U TIPAKTUUECKOU flesTesibHOCTH. Ocoboe MecTo B 3TOM CHUCTeMe 3HaHUH
3aHMMarT 3/eMeHTbl COJlep)KaHusl, KOTOpble Cay)KaT OCHOBOW /a5  (OpMHPOBaHUSA
MpeCTaB/IeHU O COBPEMEHHOM eCTeCTBeHHO-HayyHOW KapTMHe MHpa U L[€HHOCTHBIX
OpHeHTaLUsIX JITYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3al[ui O10/I0THYecKoro o6pa3oBaHusl.

CTpyKTypupOBaHHe COJiep>KaHWss yuyeOHOro MaTepwasa B TpOrpaMMe I0 OHOIOTHH
OCYILL[eCTB/IEHO C YYETOM TPUOPUTETHOTrO 3HaueHHsl 3HaHUM 00 OT/IMUUTEebHBIX 0CODOEHHOCTSIX
)KUBOW TIpUPOJbl, O €6 ypOBHEBOM OpraHusalii U 3BOJIIOLMU. B COOTBETCTBUM C 3TUM B
CTpyKType ydebGHOro ripegmera «buosiorusi» BbifiesieHbl CleAyIoLe Cofiep>KaTesbHble JTUHUU:
«buonorus kak Hayka. MeTo/ipl HAyuHOTO MO3HaHUs», «KeTka kak Ouosornyeckasi cucremMa»,
«OpraHu3m Kak Ouosioruueckasi CMcTemMa».

Lens w3yuenusi yuebHoro mpeamerta «buosnorus» Ha 06a30BOM ypOBHe — OBJafIeHUE
00yyarIUMHUCS 3HAaHUSIMM O CTPYKTYPHO-(YHKLIMOHAMbHOM OpraHu3allid >KUBBIX CHUCTEM
pa3HOro paHra u rnpuobpeTeHre YMeHUH UCII0/Ib30BATh 3TH 3HAHUS [|/IsI TPaMOTHBIX JeHCTBUN B
OTHOLIIEHUH 00bEKTOB >KUBOU MPUPO/Ibl U pellieHUs] pa3IuyYHbIX XKU3HEeHHBIX MpobsieM.

Hoctkenne 1enu u3ydeHuss yuebHoro mpegmera «buosorus» Ha 6a30BOM ypoBHe
obecrieurBaeTCst pellieHueM CIeyIOLUX 3a/iau:

OoCBOeHHe OOyYarUMMUCST CHCTeMbl 3HAaHUKA O OMOJIOTMUECKUX TeOpHsX, YUeHHUsIX,
3aKOHax, 3aKOHOMEDHOCTSIX, TUIOTe3ax, IpaBW/ax, CAy)KallliX OCHOBOW /i1 (hOpMHPOBaHUS
Npe/iCTaB/ieHUid O eCcTeCTBEHHO-HayuHOW KapTHMHe MHpa, O MeTOZJaX Hay4yHOro IT03HaHWS,
CTPOeHUH, MHOroo0pa3uu M OCOOEHHOCTSIX >KMBBIX CHCTEM pPa3HOTO YDOBHSI OpraHu3alvy,
BBIJAIOLIMXCS OTKPBITUSX U COBPEMEHHBIX MCC/Ie/JOBAaHUSIX B OMOIOTUH;

¢dopmupoBaHre y 00yYaroIUXCsl TO3HABaTeNbHbIX, WHTE/JIEKTyaJbHbIX W TBOPUYECKUX
CrIocoOHOCTel B TIpOLiecce aHa/iu3a AaHHBIX O MYTSAX Pa3BUTHS B OMOIOTUY HAYYHBIX B3IJISZIOB,
uziell ¥ Mo/IX0/I0B K M3yUeHUIO KUBBIX CHCTeM Pa3HOT0 YPOBHSI OpraHU3aluu;

CTaHOBJIeHHe Yy oOOydJarommxcs oO0Imeil Ky/nbTypbl, (YHKIHMOHAJBHOM TI'PaMOTHOCTH,
pa3BUTHe yMeHHI OOBSICHATb U OLIeHWBaTh SIBJIeHHs] OKPY)KAIOL[ero MHupa >KMBOM TIPUPOJbI Ha
OCHOBaHWY 3HAHUU U OTIBITA, TIOJTyUYeHHBIX NTPY U3yUeHUH O1O0JIOTHY;

dopmupoBaHre y 00yYarLUXCs YMeHWN HWIUTIOCTPUPOBaTh 3HaueHHe OHO0/IoruuecKrx
3HaHMM B TMPAaKTUUYECKOW [1esiTeJIbHOCTU YesioBeKa, Pa3BUTUM COBPEMEHHbIX MeJULIMHCKUX
TeXHOJIOTHI U arpoOUOTeXHOIOTHIA;

BOCITUTaHWe YOeXIEHHOCTH B BO3MOKHOCTU TIO3HAHHUSI UEIOBEKOM >KUBOW TIPUPOJBI,
cobsiroieHrst ITUYeCKUX HOPM TIpY TIPOBe/IeHUH OMO0I0ornyeckux UCC/e[0BaHui;

OCO3HaHWe IIeHHOCTH OWO/IOTMUeCKUX 3HaHWW /A  (OPMHPOBAaHHWS  HAyYHOTO
MHPOBO33p€eHHUSsI;

npUMeHeHWe NPUOOPeTEHHBIX 3HAHMN M YMEHHH B TIOBCEJAHEBHOMW >KU3HHU [JISi OLIeHKH
TIOC/Ie/ICTBUM CBOEH JieITe/IbHOCTH 110 OTHOLLEHUIO K COOCTBEHHOMY 37I0pOBbIO, 000CHOBaHUe U
cobsrosieHe Mep NPOGUIAKTHKY 3a00/1eBaHuIA.

B cucreme cpesnHero obiriero obpa3zoBanusi «buosnorusi», u3yuaeMasi Ha 6a30BOM ypOBHe,
sB/sieTCsl 00si3aTe/lbHBIM yueOHBIM TIpeIMEeTOM, BXOZSIIMM B COCTaB TPeJMETHOM 06sacTH
«EcTecTBeHHO-HayuHbIe TIpeZIMeThI».

[yt u3yueHnst 6uoorMu Ha 6a30BOM ypOBHe CpeZiHero o01iero oOpa3oBaHUsT OTBOJAUTCS
68 uacos: B 10 kacce — 34 vaca (1 uac B HeJjet0).



COJEPXAHUE OBYYEHUSA
10 K/TACC

Tema 1. buosiorus Kak Hayka.

Buonorus kak Hayka. CBsi3b OMO/IOTHM C OOIeCTBEHHBIMH, TEXHUUYECKUMU U [IPYTUMH
eCTeCTBeHHbIMM HayKamu, (uocodueli, 3THKOH, 3CTETUKOW W TMpaBoM. Posib Guonoruu B
(bopMHpOBaHMYM COBpEMEHHOM HayYHOU KapTHUHbI Mupa. CrcteMa OHMOI0rHYecKux HayK.

MeTo/ibl TI03HaHUS KUBOW MPHUPO/IbI (HabsrojeHne, SKCIiepuMeHT, OTMcaHre, U3MepeHue,
KaccuuKarys, MoZe/TMpoBaHNe, CTaTUCTHYecKasi 00paboTKa JaHHBIX).

JleMOHCTpanuu:

IToprpertsr: Y. lapsun, I'. Mengens, H. K. KonbLos, /K. YotcoH u @. Kpuk.

Tabmuiipl ¥ cxeMbl: «MeTo/ibl TT03HAHUSI )KUBOW TIPUPOAbI».

JlabopaTopHbIe U MPaKTHUYeCKHe PaboThI:

[Mpaktryeckass pabora Ne 1. «lcronb3oBaHWe Ppa3/UUHBIX METO/OB TIPU H3yUeHUH
OroornyecKux 0ObEKTOBY.

Tema 2. JKuBble cUCTeMbI ¥ UX OpraHu3aIus.

JKuBble cucrembl (OHOCHCTEMBbI) Kak TpeMeT H3yueHUs Ouosornv. OTIMYMe >KUBBIX
CUCTEeM OT HeOpraHM4eCKOM MPUPO/bI.

CpoiictBa OwocucTeM W WX pasHooOpasve. YPOBHM OpraHM3alull  OMOCHCTEM:
MOJIEKY/IIPHbIM,  K/IeTOUHbIM,  TKaHEeBbIM,  OpraHW3MeHHbIM,  MOMYJSILMOHHO-BU/I0BOMH,
9KOCHUCTEeMHBIN (OHOreoreHOTHUeCKHH), OMoCqepHBIH.

JleMOHCTpanuu:

Tabmunpr 1 cxembl: «OCHOBHble TIPU3HAKH JKU3HW», «YDOBHU OPraHU3aL[UM >KUBOU
MpupoabD».

O6opyzoBanue: Mozesb MosieKysibl JJHK.

Tema 3. XuMHUeCKHI COCTaB U CTPOeHNeE KJ/IETKH.

XUMHUUECKUII ~ COCTaB  K/JAeTKM.  XMMHWUecKue  37eMeHTbl:  MaKpO3/eMeHThl,
MHUKpO3/ieMeHThl. Bosla 1 MUHepasibHbIe BelllecTBa.

@yHKLMM BOZABI U MHUHepa/bHBIX BelecTB B KieTke. Ilojjep)kaHMe OCMOTHUECKOTO
HanaHca.

Benku. CocraB u cTpoeHue 0eKoB. AMHUHOKHC/IOTEI — MOHOMepbI OenkoB. He3ameHnMbIe
Y 3aMeHUMble aMHHOKHC/IOTHI. AMUHOKUCIOTHBI COCTaB. YPOBHU CTPYKTYpbl OenkoBoi
MoOJIeKyJ/ibl (TlepBUYHAsl, BTOpPUYHAs, TPeTHMUHasi M UeTBepTHUHas CTPYKTypa). XHUMHUUecKue
cBoiicTBa OesikoB. buonornueckue GhyHKI[UH 6eKOB.

depmeHThl — OWoONOrMYeckue Karanu3aTopbl. CTpoeHre QepMeHTa: aKTHUBHBIM LIEHTD,
cybctpatHasi  crierduuHocTh.  KodepmeHTbl. ButamuHbl.  OTiuuust  ¢epMeHTOB  OT
HeopraHMuecKrx KaTaan3aTopoB.

YrneBogpl: MOHOCaxapu/pbl (T/IF0K03a, prbo3a u Jie3okcupubo3sa), Jucaxapyzbl (caxaposa,
JaKTO3a) W TojMcaxapuzibl (Kpaxmas, T/IMKOTeH, Lie/tonos3a). buonornueckue QyHKLum
yT/J1eBO/IOB.

Jlurupaer:  Tpurnuuepugsl, Gochomummap, crepouasl.  ['wapodunbHO-rHAPodOoOHBIE
cBoricTBa. buonornueckue gyHkiuu munugoB. CpaBHeHWe yIieBOJOB, Oe/KOB U JIMIMU0B Kak
VICTOYHMKOB SHEPrUM.

Hykneunossle kucnotsl: IHK u PHK. Hykeotybl — MOHOMepb! HYK/IEUHOBBIX KUC/IOT.
Crpoenve u ¢ynkuun [JHK. Ctpoenue u ¢ynkimu PHK. Buasr PHK. AT®: ctpoenue u
GyHKLMN.

[lutonorusi — Hayka o KjeTke. KyieTouHass Teopusi — npuMep B3auUMOJENCTBUS Ujeill U
(akTOB B HAYYHOM ITO3HAHUU. MeTo bl U3yUeHUs! KIIeTKHU.

Krerka Kak 1jesiocTHast >kuBasi cucrema. OOIye Mpr3HaKM KJIeTOK: 3aMKHYTasi HapysKHast
MembpaHa, Mosiekynbl [JJHK Kak reHeTUUeCcKui armapaT, CUcTeMa CUHTe3a berka.



Turel K/IeTOK: SyKapuOTWYecKas U Tpokapuotuueckas. OcoOeHHOCTH CTpOeHUs
TIPOKapuoTUYeCcKol KieTku. KietouHast creHka 6akTepuii. CTpoeHHe 3YKapUOTUUeCKOU K/IeTKH.
OCHOBHBIE OT/INYHSI PaCTUTETHHOM, )KUBOTHON 1 TPUOHOM K/IETKH.

[ToBepXHOCTHbIE CTPYKTYpPbl K/IETOK — KJIeTOUHAsl CTEeHKA, TJIMKOKaIUKC, UX (DYHKLMH.
[Tnasmatryeckasi MemOpaHa, eé cBoiicTBa M GyHKUuM. lluToriasma W e€ OpraHOH/bL
OpHomeMbpaHHble opraHouibl kKinetku: DI1C, anmapat ['onbmpku, mu3ocombl. [lomyaBTOHOMHEBIE
OpraHouAbl K/IeTKM: MWUTOXOHJPHWHM, InacThipl. IIpoucxoxjeHue MUTOXOHADUM U IUIACTHJ,.
Bugpl nactug. HemembpaHHbIe OpraHOU/IbI KJIETKU: pub0COMBI, KIIeTOUHBIHN LIeHTP, LIeHTPUOJIH,
PEeCHUYKH, )XT'YyTUKU. PyHKIMM OPraHOUI0OB K/IeTKU. BriroueHus.

S1Ipo — peryasSTOpHBIN 1ieHTp KieTKu. CTpoeHUe siipa: siiepHasi 000/104UKa, Kapyuoria3ma,
XPOMATHH, A[PbILIKO. XPOMOCOMBI.

TpaHCropT BeLecTB B K/IeTKe.

JeMoHCcTpanum:

[Toprpetsl: A. JleBenryk, P. I'yk, T. IlIsanH, M. llneiineH, P. Bupxos, [Ix. Yorcon, ®.
Kpuk, M. Yunkuuc, P. ®pankinul, K. M. bap.

Huarpammel:  «PacrnipefjenieHde XUMHWUECKHUX 3/IEMEHTOB B HEXMBOM TMPUPOJE»,
«PacripeieieHrie XMMHUYECKHX 3/IEMEHTOB B JKUBOU IPUPO/E».

Tabmupl u cxembl: «[leproanyeckass Tabsvija XUMHUUECKHUX 371eMeHTOB», «CTpoeHHe
MOJIEKYJTbI BOJBbI», «brocuHTe3 Gesika», «CTpoeHue MoseKy/bl Oeska», «CTpoeHue dhepMeHTa»,
«Hyxnennosble kucnotel. IHK», «CtpoeHne mosnekynbl AT®», «CTpoeHUe 3yKapuOTHYeCKOH
K/IeTKn», «CTpoeHue >XUBOTHOU KjeTKh», «CTpoeHHe pacTUTe/IbHOM KieTKu», «CTpoeHue
TIPOKapUOTUYECKOU K/1eTKW», «CTpoeHue sifipa KJIeTKN», «YTIeBobl», «JIunugb».

Ob6opyzoBaHye: CBETOBOM MHKPOCKOI, 00OpyZoBaHWe AJisi TIPOBeJeHUs] HaOJIroJeHunH,
M3MepeHu, SKCIIepPUMeHTOB, MUKPOIIperaparhl pacTUTe/bHBIX, >KUBOTHBIX U OaKTepuabHBIX
KJIeTOK.

JIaGopaTopHbIe H MpaKTHYeCKHe padoThI:

JlabopaTopHasi pabota Ne 1. «/3yuyeHre KaTaIUTUUYECKOM aKTUBHOCTH (epMEeHTOB (Ha
TIpyUMepe amu/iasbl UM KaTanasbl)».

JlabopaTtopHasi pab6ora Ne 2. «V3yueHuWe CTPOEHHSI K/IeTOK paCTeHWM, >KUBOTHBIX M
6akTepuii 1oJ, MUKPOCKOTIOM Ha FOTOBBIX MUKpPOIIperapaTax 1 Ux OM1CcaHue».

Tema 4. )Ku3HeesTeTbHOCTh K/I€TKH.

ObmeH BelecTB, uWid MeTaboau3M. AccUMWISIIUS — (TUIaCTUUeCKuii 0o0MeH) U
JIVICCUMUTISILIMS (9HEepreTuyecKrii 0OMeH) — ZiBe CTOPOHBI eZIMHOTO TpoLiecca Metabosmsma. Posb
3aKOHOB COXPaHeHUs BelleCTB U SHePryU B IOHUMaHUU MeTaboM3ma.

Turer oOMeHa BeljecTB: aBTOTPOGHBIN U reTepoTpodHbId. Ponb dhepmeHTOB B 0OMeHe
Bell[eCTB U IIpeBpalljeHU SHepruu B KJIeTKe.

dotocuHTe3. CBeToBass M TeMHOBasg (pa3bl (QoTocHMHTe3a. Peakuyu QoTocuHTe3a.
O¢dexkTBHOCTD (pOTOCKMHTE3a. 3HaUeHHe (POTOCHHTe3a JJ1s )KU3HU Ha 3emsie. BivsHue ycioBui
cpezibl Ha ()OTOCHHTE3 M CIIOCOOBI TTOBBIIIEHHS €T0 MPOAYKTUBHOCTH Y Ky/IbTYPHBIX PaCTeHHH.

XemocuHTe3. XeMOCHHTe3upytoiie OakTepruu. 3HaueHWe XeMOCHHTe3a J/s >KU3HU Ha
3emiie.

OHepreTuueckuii oOMeH B  KjeTKe. PaciieryieHue BelllecTB, BbiJe/ieHHMe U
aKKyMYJIIDOBaHMe SHePruM B KjeTKe. JTaribl S3HepreTudeckoro oobmeHa. I'mukonms. bpoxxenue u
ero BUAbl. KuciopogHoe oOkucieHue, WM  KJIeTOUYHOe AbixaHue. OKUC/IUTeNbHOe
¢dochopumipoBarue. DhHeKTHBHOCTH SHEPreTHUECKOro ooMeHa.

Peakiuu MatpuuHoro cuHTe3a. [‘eHeTnueckas wuHbpopmaims u [IHK. Peanusanus
reHeTMUeCKoW MHGoOpMalMy B KieTKe. ['eHeTHUYeCKUd KOJ W ero cBoicTBa. TpaHCKpUMNLUS —
MaTtpuuHbii cuHTe3 PHK. TpaHcasiust — 6uocrHTe3 Oesika. JTarbl TpaHCIALWMK. KoaupoBaHue
aMUHOKHUCIIOT. Posib pubocom B 6riocrHTe3e Gernka.

Heknetounele ¢opMbl >XU3HM — BuUpychl. Vctopusi otkpeithg BupycoB (. U.
ViBaHoBckwmii). OCOGEHHOCTH CTPOEHHS M )KU3HEHHOTO 1j1K/ia BUpycoB. bakreprodaru. bone3nu



pacTeHMi, )KUBOTHBIX U YeJIOBeKa, BbI3bIBaeMble BUpycaMu. Bupyc nMmyHozeduMTa yesoBeka

(BUY) - Bo3dygutens CIIM[Ja. O6paTHass TpaHCKDWIILWS, peBepTa3a M MHTerpasa.
[TpoduiakTHKa pacpoOCTPAaHEeHUsST BUPDYCHBIX 3a00/IeBaHUM.
JleMoOHCTpanuu:

[Toprpetsr: H. K. Konbnos, [I. N. BanoBckuy, K. A. Tumupsses.

Tabmupl u  cxembl: «Tumbl  nUTaHusi», «MeTabonusm»,  «MUTOXOHAPUS»,
«JHepreTUueckuii obmMeH», «Xmoporuiact», «®orocunTes», «Ctpoenue [JHK», «CTpoeHue u
¢byHKUMOHMpOBaHWe TeHa», «CuHre3 Oenka», «[eHeTHuecKuil Kof», «Bupycei»,
«bakrepnogarn», «CrpoeHne u >ku3HeHHbIH I1ka Bupyca CIIW][la, 6akTeprodara»,
«Pernmukanua [JHK».

Ob6opymoBaHue: Mojenu-amuMKanyun «Yapoenwe THK u TpaHckpumiusi», «brocuHTes
Oesika», «CTpoeHHe KIeTKH», Mojiesib CTPYKTYyphl JTHK.

Tema 5. PasMHO)XeHHe M MHAMBH/lya/IbHOE pa3sBUTHEe OPraHU3MOB.

KneTouHeli LMK, WM >KUM3HEHHBIM LMK KiaeTkd. MHTepdasa m mwurtos. Ilponeccsi,
npoTekawole B UHTep(dase. Permkanms — peakuuss MaTpuuHoro cuHre3a [JHK. CtpoeHnue
XpPOMOCOM. XPOMOCOMHbIM Habop — KapuoTur. [WIIOWAHBIM M TaryIOWAHbI XPOMOCOMHbIe
Habopel. XpoMatuzpl. LluTonornyeckie OCHOBBI pPa3MHOXKEHUSI U WHAVBU/IYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue xkymetkn — muro3. Craguu murosa. [Iporjeccel, MpoUCXOfdllye Ha pasHbIX
CTafMsIX MUTO3a. brosornueckrii CMbIC/T MUTO3a.

[Tporpammupyemast THOe/b KJeTKH — ariorTo3.

@®opMbl  pa3MHOXKeHUsI OpraHM3MOB: Oecriojjoe U TonoBoe. Buawl  6Gecriosoro
Pa3MHOXKeHUs: [le/ieHre HaJ[BOe, TMOUKOBAHHE OJIHO- M MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHue,
BereTaTMBHOEe pa3MHOKeHHe. VICKyCCTBeHHOe KJIOHMpDOBaHMe OpraHW3MOB, ero 3HauyeHue [JIs
CeJIeKL[1U.

[TosioBOe pa3MHOKeHUe, ero OTJMUus OT becrosnoro.

Metio3. Ctaguu Mmeiio3a. Ilpoueccel, mpoucxondiyve Ha cragusx Menosa. [loBeneHue
XpoMocoM B Meiio3e. KpoccrHrosep. brosornueckuii CMbIC/ ¥ 3HaUeHUe Melo3a.

'ameTtoreHe3 — mporecc 06pa3oBaHuUs TIOMIOBBIX K/IETOK y KMBOTHBIX. [10/I0BBIE >Keme3br:
CeMeHHUKU U siMYHMKUA. OOpa3oBaHMe M pa3BUTHeE TOJIOBBIX K/IETOK — rameT (CriepMaTo30uf,
AWIEKTIeTKa) — crepmartoreHe3 U oBoreHe3. (OcCOOeHHOCTH CTPOEHHS —SWIEKIeTOK W
criepmaTo3onzioB. OriogoTBopenue. [lapreHoreHes.

VupvBuayanbHOe pa3BuTHe (OHTOreHe3). OMOpHOHANbHOE pa3BuUTHe (3MOpHOTeHe3).
OTarbl SMOPHOHANBHOTO Pa3BUTHSI Y TI03BOHOUHBIX >KUBOTHBIX: [JpobjieHue, TacTpyJisiLus,
opraHoreHe3. [ToctamOproHanpsHOe pa3BuTHe. THUITBI TOCTIMOPHOHATBEHOTO Pa3BUTHS: TIPSMOE,
HerpsiMoe (JIMUMHOYHOe). BiusiHMe cpeibl Ha pa3BUTHE OPraHM3MOB, (DaKTOpBI, CHIOCOOHBIE
BbI3bIBATh BPOXK/EHHbIE YPO/CTBA.

PocT u pasButre pacteHnii. OHTOreHe3 LIBETKOBOI'O paCTeHMs: CTPOEHMEe CeMEeHH, CTaZiuu
pasBUTHS.

JleMoHCTpanuu:

Tabmunp! v cxeMbl: «@OPMbI pa3MHOXKEHHS] OPraHU3MOB», «/[BOWHOe OTIO[JOTBOPEHHEe Y
L[BETKOBbIX pacTeHui», «BereraTuBHOe pa3MHOKEHUE pacTeHU», «[leleHue K/IeTKU
Oaktepuii», «CTpoeHHe TOJIOBBIX K/IeTOK», «CTpoeHHe XPOMOCOMBI», «KJeTOUHBIM IMKI»,
«Permkanus [THK», «Mwuro3», «Melio3», «[Ipsimoe u HenpsiMoe pasBuTHe», «['ameToreHes y
MJIEKOTTMTAIOLINX U YesioBeKa», «OCHOBHbIE CTa[J OHTOTeHe3a».

Ob6opyoBaHMe: MHUKPOCKOM, MHKporipernapatbl «CriepMaTo30Ubl MJIeKOTIUTAIOIIero»,
«fliekneTka MJeKonurarwoulero», «KapuokuHe3 B K/eTKax KOpellKa JiyKa», MarHWATHas
Mo/lenb-anruKanus «/enenve kinetku», Mmogens JJHK, Mozens meTadasHoi XpOMOCOMBI.

JlabopaTopHbIe U MPaKTHUYeCKHe PaboThI:

JlabopaTopHasi pabota Ne 3. «HabtofieHre MHUTO3a B K/leTKaX KOHUMKA KOpeIlKa Jiyka Ha
rOTOBBIX MUKpOIIperapaTax».



JlabopaTtopHasi pabota Ne 4. «l3yueHuWe CTPOEHHsI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIperiapaTax».

Tema 6. Hac/ieaACTBeHHOCTH M H3MEHYMBOCTb OPraHU3MOB.

[IpenmeT ¥ 3ajaud reHeTUMKW. VIcTopus pas3BUTHSI TeHETUKM. Posb LUTONOTMM U
5MOPHOIOTHH B CTAaHOBIEHUU T'eHeTUKU. BK/1aJ pOCCHMIICKUX U 3apyOeXXHBIX YUEHBIX B pa3BUTHE
reHeTUKU. MeTo/bl TeHeTUKH (TMOpPUI0/IOTUUeCKUl, I[UTOreHeTUUeCKui, MOJeKy/IsIpHO-
reHetryeckui). OCHOBHBIE TeHeTUYeCKue TIOHATHS. ['eHeTUecKass CUMBOJ/IMKA, UCIIO/Ib3yeMasi B
CcXeMax CKpeL[UBaHuM.

3aKOHOMEpHOCTH  Hac/eloBaHUs  NPU3HAKOB, ycTaHOBleHHble ['.  MenzeneMm.
MoHorubpusHoe ckpellBaHue. 3aKOH eIniHOOOpa3susi rubpuioB TiepBoro mokosieHusi. I1paBuino
JOMUHUPOBAHUA. 3aKOH pacljervieHuss NpusHakoB. ['unoresa uucrotel ramer. IlosHoe u
HeIl0/IHOe JOMUHUPOBaHUe.

OurnbpupHOoe  CKpelBaHWe. 3aKOH HE3aBUCHMOTO  Hac/eI0OBaHUSI  TIPHU3HAKOB.
LluToreHeTHuecKrue OCHOBBI JAWTMOPUIHOTO CKpelUBaHUs. AHa/TU3UpYHOIlee CKpeljuBaHUe.
Vcrionib30BaHMe aHAIM3UPYIOIIET0 CKPeLBaHus [jisl OTIpe/ie/IeH s TeHOTUIa 0COOH.

CueryieHHOe HaciefjoBaHWe TIpu3HakoB. Pabora T. MopraHa 10 CLer/ieHHOMY
Hac/1e[J0BaHMIoO reHOB. HapylleHue cliernieHusi reHOB B pe3yJsibTaTe KpOCCHHIOBepa.

XpOMOCOMHasi TeOpUs HaC/IeICTBeHHOCTU. ['eHeTUUeCKue KapThl.

I'enetuka mosia. XpoMOCOMHOe OIpefie/ieHHe 110J1a. AyTOCOMBI U IOJIOBbIe XPOMOCOMBI.
'omorameTHele U rereporaMeTHble opraHv3mbl. HacyeoBaHue IIPU3HAKOB, CLiEIUIEHHBIX C
TI0JIOM.

N3meHunBOCTH. BH/bl U3MEHUMBOCTHU: HeHaC/Ie[i,CTBeHHAsl U Hac/le,CTBeHHas. Posib cpezibl
B HeHac/le[CTBEHHOW M3MEHUMBOCTH. XapaKTepUCTHMKa MOJAW(UKAIMOHHOW N3MEHUMBOCTH.
BapuanoHHslii psify ¥ BapualjMoHHasi kpyuBasg. Hopma peakuyy npusHaka. KosmmuecTBeHHbIE U
KauyeCTBeHHbIe MPU3HAKU U X HOpMa peakiiuu. CBoMCTBa MOAU(PUKALIMOHHON U3MEHYUBOCTH.

HacnepncrBeHHast, UM reHOTUINMUECKasi, U3MeHUMBOCTb. KoMOMHATHBHasi U3MeHUHBOCTb.
Meiio3 ¥ TIOJIOBOM TIPOLIECC — OCHOBAa KOMOWHATHMBHOM W3MEHUMBOCTH. MyTalMOHHAs
M3MeHUMBOCTb. Kiaccudukauys myTalui: reHHble, XpOMOCOMHbIE, TeHOMHble. YacToTta U
NIPUYMHBI MyTaluid. MyTareHHble ¢akTopbl. 3aKOH TOMOJIOTUYECKUX PsJIOB B HacC/e/CTBEHHOM
usMeHursoctu H. V1. BaBusosa.

BHesiiepHas HaceICTBEHHOCTb U U3MEHUYMBOCTb.

lenetuka uyesnoBeka. Kapuotun uesoBeka. OCHOBHble MeTO/bl T'€HETUKU YeslOBeKa:
reHeajioTUYeCKud, OJIM3HEIOBbIM, IMTOTeHeTUYeCKUd, OWOXUMHUYECKUH, MOJIeKY/ISIpHO-
reHeTnyeckuii. CoBpeMeHHOe OmpejieieHde TeHOTWIa: I10JTHOTeHOMHOe CeKBeHHPOBaHUe,
TeHOTUNMPOBaHWe, B TOM uncsie ¢ nomometo [11]P-ananu3a. HacnencrBeHHbie 3abosieBaHyst
yejioBeKa: TreHHble 0Oose3Hd, Oone3HM C  Hac/e[CTBEHHON TIpe/pacrioyioKeHHOCThIO,
XpOMOCOMHBIe Oose3nn. ComaThuecKWe U TeHepaTHBHble MyTarud. CTBOJIOBBIE KII€TKH.
[MpuHLMMBI 340pOBOT0 0Opasa KU3HU, AUArHOCTUKH, NMPOGUIAKTUKUA U JleueHUs reHeTHYeCKUx
GonesHell. MeuKo-reHeTHUECKOe KOHCY/IbTUPOBaHWEe. 3HaueHWe MeAWL[MHCKOM TeHeTHKH B
TIpeJIOTBPALLleHUH U JIeueHUH reHeTHUeCcKrx 3a00/ieBaHUi yesioBeKa.

JeMoHCcTpanum:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ge ®pus, C. C. YerBepukoB, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabmuipl U cxembl: «MOHOTUOPHAHOE CKpeIMBaHKe U ero LUTOreHeThdYecKass OCHOBa»,
«3aKOH paclelVIeHWss W ero LWTOreHeTHYecKass OCHOBa», «3aKOH YHUCTOTBI TrameT»,
«JurnbpusHoe CcKpelBaHue», «LluTosoruueckre OCHOBBI AUIMOPHAHOIO CKpeLBAHUS»,
«Metio3», «B3auMopeiicTBUe asie/ibHbIX TeHOB», «['eHeTuuecKue KapThl paCcTeHUM, KUBOTHBIX
Y 4esioBeKa», «['eHeTuKa Iosia», «3aKOHOMEPHOCTH Hac/e/l0BaHUs, CLIeIIJIEHHOTO C I10JIOM»,
«Kapuoturbl dyesoBeKa U JKUBOTHBIX», «Buabl HW3MeHUMBOCTW», «MoaudukaoHHas
M3MeHUMBOCTb», «HacnenoBanue pesyc-aktopa», «I'eHeTvKa rpymnmn KpoBw», «MyTalOHHast
V3MEHUYMBOCTbY.



Ob6opyzoBaHye: Mofenu-amuMKanun  «MoHornbpugHoe CKpelvBaHue», «HemomHoe
JIOMUHUPOBaHUe», «JurubpugHoe ckpeljuBaHue», «[lepeKpécT XpoOMOCOM», MUKDPOCKOI U
MUKporpernapat «/Ipo3oduna» (HopMa, MyTaruu (GOpMbI KPbIJTheB M OKPACKU Teja), repbapuit
«["opox noceBHOM».

JlabopaTopHbIe U MPaKTUUYeCKHe PaboThI:

JlabopaTopHasi pabota Ne 5. «/3yueHre pe3y/ibTaTOB MOHOTMOPUIHOTO U JUTHOPUAHOTO
CKpeILMBaHKUs Y Ap030(H/bl Ha TOTOBBIX MUKpOIpernapaTax».

JlabopaTopHasi pabota Ne 6. «/3yueHre MoAU(PUKALIMOHHOW W3MEHUMBOCTH, MIOCTPOEHUE
BapHaLMOHHOIO psiZia U BapUALJMOHHOU KPUBOI».

JlabopaTtopHasi pabora Ne 7. «AHamM3 MyTaluid y Jpo30@uibl Ha TOTOBBIX
MUKpOIIperaparax».

[Mpaktryeckast pabora Ne 2. «CocTaB/ieHHe U aHau3 POJJOC/IOBHBIX UeI0BeKay.

Tema 7. Cesiekuusi opraau3MoB. OCHOBBI O0HOTEXHOJIOTHH.

Ceslek1Us KaK HayKa M IpoLiecc. 3apoKJeHue ceyleKLiuu U JomecTukauus. Yuenue H. U.
BaBwsioBa 0 IieHTpax TMPOMCXOX/EHWUsS W MHOroobpasusi Ky/JAbTypHBIX pacTeHWi. LleHTpsI
TIPOUCXOXK/eHUs IOMAlLlHUX )XUBOTHBIX. COPT, MOPO/A, LLUITaMM.

CoBpeMeHHbIe METO/bI CesleK[MK. MacCOBbIM W MHAWBUZAYA/IbHBIN OTOOPHI B Ce/IeKIMN
pacTeHM U KUBOTHBIX. OLjeHKa KCTepbepa. Bin3KopoCcTBeHHOe CKpellMBaHue — UHODUUHT.
Uucras smHMsA.  CKpeluBaHMe UHCTBIX JMHUA. ['erepo3uc, waM TUOpHAHAs CHa.
HepopcTBeHHOe cKpelyBaHue — aytopuguHr. OTaanéHHas TUOpuAM3aLvs U eé yCrexu.
VckyccTBeHHBIM MyTareHe3 W IOJIy4YeHHe TTOMILVIONJO0B. JJOCTWIKeHUSI CeleKLMM pacTeHuH,
JKMBOTHBIX U MUKPOOPraHHW3MOB.

buorexHosorus Kak oOTpac/ib IPOU3BOJACTBA. ['eHHas WHXKeHepus. OTalbl CO3[aHUS
pekomOuHanTHOM JJHK u TpaHcreHHbIXx opraHu3moB. KierouHasi uH)keHepusi. KieTouHbie
Ky/JbTYypbl. MUKDOK/IOHa/IbHOE Pa3sMHOKeHHe pacTeHWW. KjioHMpoBaHKe BBICOKOINPOAYKTUBHBIX
CeJIbCKOXO3SIICTBEHHBIX OPraHM3MOB. OJKOJIOTMUeCKHWe U 3Thdyeckue Tmpobsembl. MO —
reHeTUUeCKy MOAU(ULIMPOBaHHbIE OPraHU3MBbI.

emMoHcTpaLuu:

[Toptpertsr: H. 1. BaBunos, 1. B. Muuypus, I'. [l. Kaprieuenko, M. @. V1BaHOB.

Tabmuipl ¥ cxembl: KapTa «LleHTpbI TPOMCXOXKAEHHSI U MHOroo0pasusi KyJbTYPHBIX
pacteHui», «[lopoabl JOMAaIIHUX >KUBOTHBIX», «COpTa Ky/bTYPHBIX pacTeHU», «OTaanéHHas
rubpuansanusi», «PaboTel akagemuka M. @&. UVBaHoBa», «llomuruionaus», «OOBEKTHI
buorexHonorum», «KneTounble KynbTypbl M K/IOHHMPOBaHHe», «KOHCTpyHWpOBaHHE W T1€PeHOC
reHOB, XPOMOCOM».

O6opyzoBaHye: MyJ/IsDKH TUIOZIOB M KOPHEIIOAOB AWKHAX (OPM U Ky/IbTYPHBIX COPTOB
pacreHui, repbapuii «CenbCKOX035CTBEHHbIE PACTEHUSI».

JlabopaTopHbIe U MPaKTHUYeCKHe paboThI:

OKcKypcusi « OCHOBHbIE METO/Ibl M JOCTV)KEHUs CelIeKLIUM pacTeHUuM W JKUBOTHBIX (Ha
CeJIeKL[MOHHYIO0 CTaHL[MI0, IJIeMeHHYI (epMy, COPTOUCIIBITAaTe/bHbIA y4acTOK, B TEI/IMYHOEe
XO035ICTBO, 1ab0paTopHI0 arpoyHUBEPCUTETA WM HAYYHOTO LIeHTPa)».



INNTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TTPOI'PAMMEI 110 BUOJIOI'MMA HA BFA30OBOM YPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUNA

CornacHo ®T'OC COO, ycraHaBMBarOTCs TpebOBaHMSI K pe3y/ibTaTaM OCBOEHHs OOyuaroLMMHCS IIpOrpaMM CpeZHero oO0Iero
0Opa3oBaHUs: TMYHOCTHBIM, METAIPeAMEeTHBIM U ITPeMeTHBIM.

JINMHHOCTHBIE PE3YJIbTATDI

B CTpyKType NMUHOCTHBIX pe3y/bTaTOB OCBOEHUSI TpeiMeTa «BHOOTHs» BbIJE/I€HBbI C/IAYIOIIFe COCTaBJISIONIHe: OCO3HaHUe
00yyYaroIUMHUCS POCCUMCKOM Tpak[JaHCKOW WJEHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHIO, CaMOCTOSTENbHOCTH U CAMOOIIPe/e/IeHUIO,
Ha/IMuie MOTHUBAlMd K OOy4YeHHIO OWOJIOTWH, Iie/ieHamnpaB/ieHHOe pa3BUTHE BHYTPEHHMX YOeXJeHW JIMUHOCTU Ha OCHOBE KITHOUeBBIX
L[eHHOCTel U WCTOPUUeCKUX TPaZMLIMi pa3BUTHsI OMOOrMUeCKOro 3HaHUsl, TOTOBHOCTb M CIIOCOOHOCTb 00yuaroIyxcsi pyKOBO/[CTBOBAThCS B
CBOEM /1esITe/IbHOCTH [JeHHOCTHO-CMBIC/IOBBIMU YCTaHOBKAMH, TPUCYIIIMMU CHCTeMe OMOJIOrHueckoro o0pa3oBaHus, Hau4Ire K0J0TUYeCcKOro
TIPaBOCO3HAHUSI, CTOCOOHOCTHU CTaBUTh LIe/IM U CTPOUTH KU3HEHHbIEe T/IaHbI.

JIMYHOCTHBIE pe3ysbTaThl OCBOEHHs TpeaMeTra «buosorus» AocTUraloTcs B eJUHCTBe yueOHOW M BOCTHUTATeTbHOU [esTeJbHOCTA B
COOTBETCTBUM C TPAZMULIMOHHBIMU POCCUNUCKUMU COLMOKY/IbTYPHBIMU, HCTOPUUECKUMU U YXOBHO-HPAaBCTBEHHBIMU LIeHHOCTSIMH, TIPUHSTHIMU
B 00IIlecTBe MpaBWIaM{d W HOPMaMH TIOBeJIEHHSI U CIIOCOOCTBYIOT IMpOILjeccaM CaMOTIO3HAHUs], CAMOBOCITUTAHUSI M CaMOPAa3BUTHsI, Pa3BUTHS
BHYTpeHHel MO3ULUU JTMYHOCTH, TIaTPUOTH3Ma, YBa)KeHUsI K 3aKOHY U TPaBOIIOPS/IKY, UeJoBeKy Tpy/ia U CTapilieMy TMOKOJIeHHI0, B3aUMHOTO
yBaKeHHs1, 0epe>KHOT0 OTHOIIEeHHS K Ky/IbTYPHOMY HaC/IeH0 U TPaAWLFSIM MHOTOHAL[MOHA/IBHOTO Haposa Poccuiickoii @enepanyiu, pupoge
Yl OKpY>Karolllel cpefe.

JINYHOCTHBIE pe3y/bTaThl OCBOEHHS y4ueOHOTo mipeiMeTa «bBHomorus» [0/DKHBI OTpa)kaThb TOTOBHOCTb U CIIOCOOHOCTH OOYYaromyxcst
PYKOBOJCTBOBaThCSI C(HOPMUPOBAHHOM BHYTpeHHeW MO3WL[Mel JTMYHOCTH, CUCTeMOW LIeHHOCTHBIX OpHeHTAlLWH, MO3UTHUBHBIX BHYTPEHHMX
yOeXKeHui, COOTBETCTBYIOLMX TPAJULIMOHHBIM IIeHHOCTSIM POCCHICKOT0 00111eCcTBa, paclivpeHue KU3HEHHOTO OTIbITA U OTbITA JesTe/TbHOCTH
B TIpoLiecce peasiM3aliii OCHOBHBIX HaIlpaB/eHU BOCITUTATeIbHOM [IesiTe/TbHOCTH, B TOM UKCJIe B YaCTH:

1) rpak/;JaHCKOr0 BOCIIUTAHHA:

c(OpMUPOBAHHOCTh TPAXKAAHCKOM MO3ULIMK 00yUaroIlerocsi Kak akTUBHOTO U OTBETCTBEHHOT'O UjleHa POCCUMCKOT0 00I11ecTBa;

OCO3HaHMe CBOMX KOHCTUTYLIMOHHBIX TIPaB U 00s13aHHOCTeH, YBa)KeHHe 3aKOHa 1 TIPaBOIIOPSI/IKa;

TOTOBHOCTb K COBMECTHOM TBOPUECKOMU /lesTe/IbHOCTH TIPU CO3/IaHWH yueOHBIX MPOeKTOB, pellleHuH YueOHBIX U TI03HaBaTe/IbHBIX 3a/iau,
BBITIOJTHEHUH OMO/IOTMUeCKUX SKCTIePUMEHTOB;

CIIOCOOHOCTH OmpeziesisiTh COOCTBEHHYHO TIO3ULMIO T10 OTHOIIEHHIO K SIBJIEHHSIM COBPEMEHHOMW XKU3HU U OOBSICHSTH eé;

yMeHHe YUYWThIBaTh B CBOMX /I€HCTBUSIX HEOOXOJWMOCTb KOHCTPYKTHBHOTO B3aWMOJEWMCTBHS JIOJeld C Pa3HbIMU YOeXeHUsMH,
KYJIbTYPHBIMU LIEHHOCTSIMHU U COLIMa/IbHBIM TI0JI0)KEHHEeM;

TOTOBHOCTb K COTPYJHWUYECTBY B TIPOL[ECCé COBMECTHOTO BBITIOJIHEHWSI yueOHBIX, TMO3HaBaTeNbHBIX W HCC/e[0BaTeNbCKUX 3a7ad,
YBa)KUTEJIbHOT'O OTHOLIeHUsI K MHEHHUIO OTIOHEHTOB MPU 00CYKAeHHUH CITIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/IepyKaHMs;



TOTOBHOCTb K TYMaHUTapHOU 1 BOJIOHTEPCKOM [1esiTe/TIbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHUA:

C(pOPMHUPOBAHHOCTb POCCUMCKOM IPaXkKaHCKOW WJEHTUYHOCTH, MaTPUOTU3Ma, YBa)KEHUs] K CBOEMY HapoJly, UyBCTBa OTBETCTBEHHOCTU
niepes, PoiviHOM, rOpAOCTH 3a CBOM Kpai, cBO0 PozilHY, CBOM f3bIK U KYJ/IbTYPY, MPOLLJIOe M HACTOSsIIIlee MHOTOHALIMOHAIBHOT0 Haposa Poccuy;

L|eHHOCTHOE OTHOLLIEeHWe K TPUPOJHOMY Hac/le[di0 M TMaMsITHHKaM TMPUPOJbI, JOCTWXKeHHsM Poccun B Hayke, MCKYCCTBe, CIIOpTe,
TeXHOJIOTUSIX, TPY/E;

CITOCOOHOCTH OLIEHMBATH BKJIaZl POCCUHCKUX YUEHBIX B CTAHOBJIEHHE U pa3BUTHe OMOIOTHH, TTIOHUMAaHHs 3HaueHHs OMO/IOTHH B TIO3HAHWUU
3aKOHOB TIPUPO/Ibl, B )KU3HU UesioBeKa U COBPEMEeHHOT0 00111ecTBa;

uieiiHast yOe)x1EHHOCTh, TOTOBHOCTB K CJTy>KEHHUIO | 3aiure OTeuecTBa, OTBETCTBEHHOCTS 3a €ro Cyb0y;

3) AYXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHMe YXOBHbBIX L[EHHOCTEeM POCCUKCKOr0 HapOa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHUS, STUYECKOT0 MTOBeJeHUS;

CITIOCOOHOCTh OLIEHMBATh CUTYALMI0 M TPUHUMATh OCO3HAHHBIE peIleHHs, OPUEeHTHUPYSICh Ha MOpaJbHO-HPAaBCTBEHHbIE HODMBI H
L|€EHHOCTHY;

OCO3HaHMe JIMYHOTO BK/a/ja B TIOCTPOEHNEe YCTOHUMBOTO Oy yIriero;

OTBETCTBEHHOE OTHOLLIEHWE K CBOMM POJUTE/ISIM, CO3/JaHUI0 CeMbM Ha OCHOBE OCO3HAHHOTO MPHHSATHUS LeHHOCTeN CeMelHOW »KU3HU B
COOTBETCTBHUHM C TPaJULIMsIMU HapoZioB Poccuy;

4) 3cTeTHYECKOro BOCIUTAHMA:

3CTeTUYeCKOe OTHOLIEeHHe K MHUDY, BK/IIOYas 3CTeTUKY ObiTa, HAYYHOTO M TeXHWYeCKOTO TBOPYECTBA, CIIOPTa, TPYZad, OOIeCTBeHHBIX
OTHOILIEHUI;

TIOHMMaHKe 3MOLMOHA/ILHOTO BO3/IeliCTBUS )KUBOU MPUPO/bI U €6 1|eHHOCTH;

TOTOBHOCTb K CAMOBBIP&KEHHIO B Pa3HbIX BU/AX UCKYCCTBA, CTPeMJIEHHME MPOSIB/IATH KaueCcTBa TBOPUYECKOW JTMUHOCTH;

5) ¢pusuueckoro Bocnutanus, GOPMUPOBAHNSA KY/IbTYPbI 3/0POBbS H YMOLMOHAILHOTO 0/1arono ryums:

TIOHMMaHKe U peasr3alus 3/[0pOBOro 1 Ge3oracHoro obpasa »KU3HU (370pOBoe MUTaHWe, COOM0IeHe TUTMeHNYeCKUX TIPaBU/l U HOPM,
cbaslaHCHPOBAHHBIA PEXUM 3aHSITUHA W OTAbIXa, peryJsipHas (u3nueckas aKTHBHOCTH), OEpe)KHOr0, OTBETCTBEHHOIO W KOMITETEHTHOTO
OTHOLIIeHUsI K COOCTBEHHOMY (pM3UUeCKOMY U MCUXUYeCKOMY 3/J0POBBIO;

TIOHUMaHKe 1[eHHOCTH MPaBWI1 UHAVBUYATLHOTO U KOJUIEKTUBHOTO 0e301acHOro MOBe/|eHNsI B CUTYaLUsX, YIPOJKAOIIUX 3/[0POBBIO
JKU3HU JIIO/Iel;

OCO3HaHMe TI0C/Ie/ICTBUIA M HETIPUSITHS BPeIHBIX TIPUBBIYEK (YIIOTpeO/ieH s aJIKorosisi, HAPKOTHKOB, KYPeHHs);

6) TPy/A0BOr0 BOCIIUTAHHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHHeE LIeHHOCTH MaCTepCTBa, TPYy10/robue;

TOTOBHOCTb K aKTUBHOM /IeSITe/TbHOCTU TeXHOJIOTMUeCKOM U COLMabHOM HarpaB/IeHHOCTH, CIIOCOOHOCTh MHULIMMPOBATD, T/IAHUPOBATh U
CaMOCTOSITE/IbHO BBINOJIHATh TaKy0 /1eATe/bHOCTb;



WHTepeC K pa3iuuHbiM cepam MpodecCHoHaNbHON [esTebHOCTH, YMEeHHe COBepIlaTb OCO3HaHHBIM BbIOOp Oyaymieit mpodeccun u
peaiM30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIIaHbI;

TOTOBHOCTB U CITOCOOHOCTb K 00pa30BaHUIO M CaMO00Opa30BaHHUI0 Ha MPOTSHKEHUH BCeH >KU3HHU;

7) 9K0JIOTHYeCKOr0 BOCIUTAHUA:

5KOJIOTUUECKH Lesiecoo0pa3Hoe OTHOILIEHKE K ITPUPO/e KaK NCTOYHMKY JKU3HU Ha 3emiie, OCHOBe eé CyIleCTBOBaHMS;

TIOBBIIIIEHHE YDPOBHS JKOJIOTMUYECKOM KY/bTYPbl: TIPUOOpETEeHHEe OIbiTa TUIAHWPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOYXHBIX
MOC/IeICTBUM [/l OKPY KaroLLleld Cpefibl;

0CO3HaHMe T7I00a/IbHOrO XapakTepa K0JIOTHUeCKHUX MPo0/ieM U MyTel WX pelleHus;

CITOCOOHOCTh MCIOMB30BaTh TMprobpeTaeMble TIPU M3y4YeHHUM OHONOTHMM 3HAHUS W YMEHHs TPHU pelleHrnu Tpo0sieM, CBSI3aHHBIX C
pal[MOHA/IBHLIM TIPUPOAOTIO/b30BaHeM (COOJIIOZieHre TIpaBW/I TIOBe/IEHWs B TIPUPOJe, HArpaB/ieHHbIX HAa COXpaHEHWe DaBHOBECHS B
5KOCHCTeMax, OXpaHy BUJOB, SKOCHCTeM, OHocdepsl);

aKTUBHOE HEMNpUsTHEe [eHCTBUH, TIPUHOCSIIMX BpeJ OKPY)Karolled MPUPOAHOW Cpe/ie, YMeHHe TPOTrHO3MPOBATh HeOJarornpusTHbIe
5KOJIOTUYeCKHe TIOC/IeICTBHS MPeATPUHUMAeMbIX AeHCTBUM U TIPeI0TBPALaTh HX;

Ha/IMuMe Pa3BUTOTO SKOJOTMUYECKOTO MBIIIIEHUS], SKOJIOTUUECKON KYJIbTYphI, OMbITA /eSTeTbHOCTH SKOJOTMYeCKOW HarpaBIeHHOCTH,
yMeHHsI PYKOBOZCTBOBAaThCSI UMM B TT03HaBaTebHOW, KOMMYHUKAaTUBHOW M COLMA/JILHOMN TPAKTHKe, TOTOBHOCTH K YYaCTHUIO B MPAKTHUECKOM
JiesITeIbHOCTHA 9KOJIOTUYeCKOW HarlpaB/IeHHOCTH;

8) eHHOCTH HAYYHOTr'0 MIO3HAHUS:

Cc)OpMUPOBAaHHOCTb MHPOBO33DEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YDOBHIO Da3BUTHSI HAYKH M OOIIECTBEHHOW TPaKTHKH,
OCHOBAHHOTO Ha Jiajiore KyJ/bTyp, CIOCOOCTBYIOIIEr0 OCO3HAHHUIO CBOETO MeCTa B MOJIMKY/IbTYPHOM MHDE;

COBEpIIIEHCTBOBAHKE SI3LIKOBOM Y UMTATeTHCKOM KY/IbTYPhI KaK CPeZCTBAa B3aUMO/IEHCTBYSI MY JIFOJBMH 1 MIO3HAHUSI MUDA;

TIOHMUMaHHe CreuUrKu OMOJIOTUY KaK HayKW, OCO3HaHUS e€ POy B ()OPMUPOBAHWH PalOHATbHOTO HAyUHOTO MBIIIEHHUs, CO3/IaHAN
1IeJIOCTHOTO TIPeZICTaB/ieHUss 00 OKpY’KarolleM MHUpe KaK O e[WHCTBe TIPUPO/bI, uesioBeKa W 0O0IIecTBa, B IMO3HAHWUM TPUPOJHBIX
3aKOHOMEPHOCTeH 1 peleHnH MpobsieM COXpaHeHHsI TIPUPOHOTO PaBHOBECHST;

yOeXXAEHHOCTb B 3HAUMMOCTH OMOJIOTHM [Ijisi COBPEMEHHOM LIMBWIM3aIUK: 00ecrieueHrsi HOBOTO YPOBHSI Pa3BUTHSI MeJULIMHBI, CO3/IaHKe
TIepCIIeKTUBHBIX OMOTEXHOJIOTHH, CITIOCOOHBIX pelaTh pecypcHble MpobIeMbl pa3BUTHS Ue/lIoOBeYeCTBa, MTOUCKA MyTel BbIXOZA U3 T/I00aTbHBIX
9KOJIOTUYeCKUX TIpoOsieM M obecrieueHHsi Mepexofia K YCTOMUMBOMY pPa3BUTHIO, PAljMOHAbHOMY HCIIO/Ib30BAHUIO MPUPOAHBIX PECYPCOB M
(OpMHPOBAHKIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPeCOBAaHHOCTbL B TIONyueHUHd OWOJOTMYECKUX 3HAaHWK B Ie/ISX TIOBBIIIEHUs 0OIIel Ky/bTypbl, eCTeCTBeHHO-Hay4YHOU
I'PaMOTHOCTH, KaK COCTaBHOM UacTH (yHKIIMOHAbHOW TPAMOTHOCTH 00yYaroInxcst, pOpMUpPyeMoii TIpH h3yueHnr buosoruy;

TIOHUMaHHWe CYIIIHOCTH MEeTOZOB TMO3HAHUS, UCTIO/Ib3yEeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIO/Ib30BaTh TO/TyYaeMble 3HaHUS
JJ1s1 aHa/M3a U 00bsICHEHUS SIBJIEHHH OKPY KaroIllero Mupa v MPOUCXO/AIIMX B HEM U3MeHeHHH, yMeHHe fieflaTh 000CHOBaHHbIE 3aK/TFOUeHHs Ha
OCHOBE Hay4HbIX ()AKTOB M MMEIOIIUXCS JAaHHBIX C 11eJTbI0 MOTYYeHUs JOCTOBEPHBIX BbIBO/IOB;

CITOCOOHOCTH CaMOCTOSITETbHO MCII0/Ib30BaTh OMOIOTHUeCKHe 3HAHUS /ISl pellieHusi Tpob/ieM B peasbHbIX )KU3HEHHBIX CUTYaLUsX;



OCO3HaHWEe L[eHHOCTH HAay4YHOM [1eATe/IbHOCTH, TOTOBHOCTb OCYILECTB/IATh TPOEKTHYIO U MCC/e/|0BaTelbCKY0 [esiTeJIbHOCTb
VIHJVBU/IyalbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HeNpepbhIBHOMY 00pa30oBaHMIO M CaM000Opa30BaHMIO, K aKTMBHOMY TIOJIyUYeHHIO HOBBIX 3HAHHU T10
610JI0THH B COOTBETCTBUU C KM3HEHHBIMU TTOTPeOHOCTSIMMU.

METAITPEJMETHBIE PE3YJ/IbTATbI

MerTarnpeMeTHbIe pe3y/bTaThbl OCBOeHUs yueOHOro TpegMeTa «bromorus» BK/IOUAIOT: 3HaUMMBbIe /151 (OPMUPOBAHUS MUPOBO33pEHUS
00yUarIUXCA MeXAUCIUTUIMHAPHBIE (MEXKITpeIMeTHbIe) 00ljeHayuHble TOHSITHS, OTPaXKalol[he I1[eJIOCTHOCTh HAayuHOW KapTHUHBI MUpPa U
crielju(UKy MeTO/I0B MO3HaHUs, UCIO/Ib3yeMbIX B eCTeCTBeHHbIX HayKax (BellleCTBO, SHeprusi, siBjieHue, MpOoLecC, CUCTeMa, HayuHbIM (aKT,
TIPUHIIUI, TUTIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEeOpHs, WUCC/efloBaHUe, HabO/MOeHre, U3MepeHre, SKCTIePUMEHT U JPYTHX), YHUBepCa/lIbHbIe
yueOHbIe feiicTBUs (TT03HaBaTe/IbHbIE, KOMMyHUKaTUBHbBIE, PETY/ISTUBHBIE), o0ecrieurBaroiiye ¢hopMrpoBaHre GyHKI[MOHATLHOW 'PaMOTHOCTH
W COLHA/JIbHOW KOMIIETEHI[UM OO0YyYaroU[uXCs, CIOCOOHOCTh OOYYarIUXCS  HWCIOb30BaTh  OCBOEHHBIE  MEXAWCIUTUIMHAPHbIE,
MHPOBO033peHUYeCcKHe 3HaHUS U YHUBEPCa/ibHbIe yueOHbIe AeiCTBUS B IT03HABaTeIbHON U COI[MA/IbHOM MPaKTHKe.

MertarpejMeTHbIe Pe3y/bTaThl 0CBOEHUS TIPOTPAMMBI CpeiHero obiriero 06pa3oBaHus JO/DKHBI OTPaXKaTh:

Og1ajileHHe YHUBEPCA/IbHBIMHU YUe0HBIMHU M03HABATEe/IbHBIMH JIeHCTBUSIMU:

1) 6a3oBbIe JIOrMYeCKHUe JeHCTBUA:

CaMOCTOsITe/IbHO (hOPMY/IMPOBATh M aKTya/lM3MpOBaTh MpobieMy, pacCMaTpUBATh €€ BCeCTOPOHHE;

WCTIO/Tb30BaTh MPU OCBOEHWM 3HAHWM MPUEMBI JIOTUUECKOTO MBIILJIeHUs (aHau3a, CMHTe3a, CPaBHeHus], Kiaccudukanyu, 06001eHus),
PaCKpbIBaTh CMBIC/T OHM0/IOTHYECKUX TTOHATUM (BbIIE/ISATh MX XapaKTepPHble MPHU3HAKH, YCTAaHAB/IMBATh CBS3U C APYTUMU TTOHATUSIMHU);

orpefiesisiTh LIe/IM JiesiTe/IbHOCTH, 3a/iaBasi TapaMeTpbl U KPUTEPUH WX [JOCTIKEHUs, COOTHOCHUTH pe3y/bTaThl AesiTeIbHOCTU C
MOCTaB/I€HHBIMU LIeJ/ISIMU;

WCTIO/Tb30BaTh OHMOJIOTHUeCKUe TIOHATHS A1J1s1 00bsiICHEHUS (DAKTOB U SIBJIEHUI >KUBOU TTPUPO/IBI;

CTPOUTBL JIOTUUECKHe pacCyk/eHus (UHAYKTUBHbIEe, AeAyKTUBHbIe, MO aHAJOTMM), BBISIBJSITH 3aKOHOMEPHOCTU W TPOTUBOpPEUHs B
paccMaTpuBaeMbIX SIBJIEHUSIX, (JOPMYJIUPOBATh BLIBO/IbI U 3aK/IFOUEHUS;

TIPUMEHSITb CXeMHO-MOZie/IbHbIe CpeJCTBa JJis TIPe[CTaB/IeHHsI CYIIIeCTBEHHbIX CBsi3eid M OTHOIIEHWM B W3ydaeMbIX OMOTOTMUeCKUX
00BbeKTax, a Tak’Ke MPOTUBOPEUUIA Pa3HOTO PO/ia, BLISIBIEHHBIX B PA3/IMYHBIX HH(POPMAI[MOHHBIX UCTOUHHKAX;

pa3pabaThIBaTh T/IaH pellieHus TTPo0/ieMbl C YUETOM aHaIM3a UMEROIINXCSl MaTeprabHbIX U HeMaTepHalbHBIX PeCYPCOB;

BHOCUTb KOPPEKTUBBI B IeSITe/IbHOCTb, OLIeHUBATb COOTBETCTBHE Pe3y/IbTaTOB Lie/IsiM, OLieHUBaTh PUCKH TIOC/IeICTBUN JesiTe/IbHOCTH;

KOOPAWHUPOBATh U BBITIONIHATL PAa0OTY B YC/IOBUSIX PeabHOr0, BUPTYaIbHOT0 1 KOMOMHUPOBAHHOTO B3aUMO/IEMCTBYS;

pa3BUBATh KPEATHBHOE MBIIIIEHHE TTPU PellleHUH )XKU3HEHHBIX MTPo0JieM.

2) 6a3zoBbIe HCC/TIEl0BATE/TBCKHE [IeHCTBUS:

B/Ia/IeTh HaBbIKaMM y4yeOHO-MCC/IeIOBaTeNIbCKOM W TIPOEKTHOM /1esTe/IbHOCTH, HaBbIKaMH pa3pellieHus Mpo0JieM, CIIOCOOHOCTBIO U

TOTOBHOCTBIO K CAMOCTOSITEe/IbHOMY TIOWCKY MEeTO/J0B pellieHHs MPaKTUUeCKUX 3a/iau, TPUMeHEeHHUI0 pa3/InuHbIX MeTO/I0B IT03HaHUS;



UCIO/Ib30BaTh Pa3/UuHbIe BU/IbI A€SITeIbHOCTH TI0 MOJyYeHUI0 HOBOTO 3HAHMsI, er0 MHTepIpeTalun, Tpeodpa30BaHUI0 U PUMEHEHHIO B
yueOHBIX CHTYal[UsIX, B TOM UHKCJ/Ie TIPY CO3[aHUM yUeOHBIX U COLIMA/IbHBIX TIPOEKTOB;

(bopMHpOBaTh HayUHBIN THIT MBILUIEHUS, Bla/IeTh HAYYHOW TEPMUHOJIOTHEH, K/TFOUEBBIMU TIOHATHSMH U METO/JaMHU;

CTaBUTb U (pOPMY/IMPOBaTh COOCTBEHHBIE 3alauu B 00pa30BaTe/IbHOM JeATeTbHOCTU U KM3HEHHBIX CUTYal[UsIX;

BBISIB/IITH TPUYMHHO-CJ/IE/[CTBEHHBIE CBSI3M U aKTYa/lU3MPOBATh 3aflauy, BbIJBHUIATh THUTIOTe3y e€ pelleHHs, HAXOAUTb apryMeHTbI s
JIOKa3aTe/bCTBA CBOMX YTBEP)KAEHUH, 3a/1aBaTh TTapaMeTpPhbl U KDUTEPUH PeILeHus;

AHA/IM3UPOBATh TIOJyueHHblE B XOZI€ DEIleHHsl 3a/laud pe3y/bTaThl, KPUTUUECKH OLIEHWBATh WX JOCTOBEPHOCTb, TPOTHO3MPOBAThH
M3MeHEeHHe B HOBBIX YC/IOBUSIX;

OCYILIECTBJIATH LjeJ/IeHarpaB/IeHHbIN MTOUCK ITePeHoCa CPeJICTB U CII0CO00B eHCTBHUS B IPOGECCHOHAILHYIO CPeay;

YMeTh UHTE€TPUPOBATh 3HaHUSI U3 Pa3HbIX MPEJMETHBIX 00/1acTe;

BBIZIBUTaTh HOBBIE W/IeW, TMpeAJiaraTh OpPUIMHA/IbHbIE TOAXOJbl U PpeLIeHus, CTaBUTh MpPOOJeMbl M 3a/laud, MAOMyCKaroljue
a/TbTEPHATUBHBIE PEIIeHMSI.

3) pabora c undopmarueii:

OPUEHTUPOBATLCSl B PAa3/IMUHbIX UCTOUHMKAX MH(MOPMAL[UH, aHaIM3UPOBaTh MH(POPMALMIO Pa3/IMUHBIX BUJOB U (OPM TpeZCTaB/IeHMUs,
KPUTUYECKH OLIEHUBATh eé [OCTOBEPHOCTh U HETIPOTUBOPEUUBOCTD;

(opMy/TUpOBaTh 3ampOChl U MPUMEHSATh Pa3/IMUHble METOZBI TIPH TIOMCKe U 0TOOpe Guosiornueckol MH(OpMaLyy, HeoOX0IUMOU st
BBITIOJTHEHUS] yueOHBIX 3a71ay;

NpUOOpeTaTh OMBIT HCIOJIb30BaHUST MH(GOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTH, COBEpIIEHCTBOBATh KY/IBTYPY aKTHBHOTO
WCIO/Tb30BaHUSI PAa3/IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSTe/TEHO BBIOMPATh ONTUMAJIBHYIO (hOpMYy Tpe/icTaB/ieHHs1 OMoornyecKor HHGOpMaLMK (CXeMbl, TPapUKU U JPYToe);

WCIO/Tb30BaTh HAaYUHBIH S3bIK B KAUeCTBe CPeJiCTBa MpHU paboTe ¢ buooruueckoit nHGopmarmei;

BJIaJIeTh HaBbIKAMH pacIio3HaBaHWsS U 3allUThI MH(OpMaLy, HHPOPMAIIMOHHOW 06e30MacHOCTH JIMYHOCTH.

OB/1ajieHNe YHUBePCA/IbHBIMA KOMMYHHKAaTHBHBIMH AeHCTBHSIMH:

1) o6menmue:

OCYILIECTB/IATh KOMMYHHKAL[MA BO BCeX Cdepax >KM3HHU, aKTUBHO YJYaCTBOBATh B JMa/iore WIH JUCKYCCHHU TI0 CYIIeCTBY 00CYy>XIaeMoit
TeMbl (YMeHHe 3aZlaBaTh BOIIPOCHI, BBICKA3bIBaTh CY)XK/[EHUS OTHOCHUTE/TBHO BBITIOJHEHUS TpeAJaraeMoi 3a/laud, YYMThIBaTh WHTEPEChl U
COTJIACOBAaHHOCTD TTO3ULIWH APYTUX YUACTHUKOB [Maiora Wiu JUCKYCCHN);

pacrmo3HaBaTh HeBepOasbHbIe CpeACTBA OOIeHMs, TIOHMMaTh 3HAUeHWEe COLMAJbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS
KOH(QUIMKTHBIX CUTYalUH, YMeTb CMSITYaTh KOH(GIUKTHI U BECTU TT€PETOBOPHI;

B/IaJIeTh pa3/MYHbIMU criocobamMy OOLeHUsI W B3aUMOZENCTBUS, TTOHMMAaTh HAMEPEHWs APYTUX JIFO/IeH, TIPOSIBISTb YBaXKUTETbHOE
OTHOLIIEHHe K c00ece/IHUKY U B KOPPEKTHOU opMe (hOPMYTMPOBATE CBOW BO3PA’KEHUS;

Pa3BEPHYTO U JIOTUUHO M3/1araTh CBOO TOUKY 3PEHHMSI C UCTIOIb30BaHUEM SI3bIKOBBIX CPE/ICTB.

2) coBMeCcTHas JesiITe/IbHOCTbD:



MOHUMAaTh M WCII0/Ib30BaTh TPEUMYIeCTBA KOMAaHJAHOM W WHAMBUAYa/JbHOW pabOThl TMpU pelleHrHd OMO/IOTMUYecKoi Mpob/eMsl,
000CHOBBIBaTh HEOOXOAUMOCTb TIPUMeHeHHsI TPYTITOBLIX ()OPM B3aUMOZeNCTBUS IPU pellieH|H yueOHOM 3a/jau;

BBIOMPATh TEMaTHUKYy U MeTO/[bl COBMECTHBIX /IeHICTBHI C YUETOM OOLIMX MHTEPECOB U BO3MOYKHOCTEH KaXKZ0r0 usieHa KOJUIeKTHBaA;

MPUHUMATh Lle/IT1 COBMECTHOW [1esiTeIbHOCTH, OpPraHW30BbIBaThb U KOODJWMHUPOBAaTh JEUCTBUS MO €€ NOCTH)KEHHIO: COCTaB/ATh IJIaH
JeMCTBUH, pacripefieNiiTh POJIA C YUETOM MHEHUN YUaCTHUKOB, 00CYKIaTh pe3y/ibTaThl COBMECTHOU paboThI;

OLIeHMBATb KaueCTBO CBOEr0 BKJIaZla M Ka)k/JOr0 yuaCTHUKA KOMaH/Ibl B 00111 pe3y/ibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

Tripe/ijlaraTtb HOBbIe NIPOEKThI, OL|eHWBATh U/le C MO3ULIMK HOBH3HBI, OpUTMHA/IBHOCTH, NPAKTUUYECKOM 3HAaUMMOCTH;

OCYLL[eCTB/ISITh TIO3UTHBHOE CTpAaTerMueckoe TOBe/leHHe B Pa3/IMUHbIX CUTYaL[UsiX, TPOSIBASTb TBOPUECTBO W BOoOpa)keHHe, ObITh
VIHULIMaTUBHBIM.

OBnajeHyue yHUBepPCa/JIbHBIMHU PeryasiTHBHbIMH /IeMCTBUSIMU:

1) camoopranu3anms:

WCTI0/Tb30BaTh OHoJIOruuecKre 3HaHMs /1J1s BbIsiB/IeHUs: IP00/ieM U UX pellleHus B )KU3HEHHbIX U YUeOHbIX CUTYalUsX;

BBIOMpATh Ha OCHOBe OMONOTMYeCKMX 3HAHWM Iie/ieBble U CMBIC/IOBbIE YCTAHOBKM B CBOMX AEWCTBUSX U TMOCTYIKAX IO OTHOIIEHHIO K
CBOEMY 3/]0POBbIO U 3[J0POBBIO OKPY’KaIOLUX;

CaMOCTOSITE/TEHO OCYIIeCTB/ISITh TT03HABATEIbHYIO JIeATe/IbHOCTD, BBISIB/IATE MMPO0OJIEMBbI, CTaBUTh U (JOPMY/TPOBATH COOCTBEHHBIE 3aJaur
B 00pa3oBaTe/ibHOM /leATeIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIBHO COCTaB/IATh TUIAaH pelleHus] TMpo0jeMbl C yUYéTOM HWMEROLUXCS PecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
TIpeIIouTeHU;

[laBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIIMpsSITh paMKH yueOHOTo rpe/iMeTa Ha OCHOBe JIMYHBIX TTPeJTIoUTeHu;

JieslaTb OCO3HAHHBIA BBIOOD, apryMeHTUPOBAThb ero, OpaTh OTBETCTBEHHOCTH 3a PellleHHe;

OLIeHUBATb NIPUOOPeTEHHBIN OIIBIT;

crocobcTBOBaTh (POPMHUPOBAHUIO U TIPOSIBJIEHWIO IIMPOKOW SPYAWLMM B PasHbIX 00/1aCTSX 3HAHWM, IMOCTOSHHO TIOBBIIATH CBOM
oOpa3oBaTe/ibHbIN U Ky/bTypHBIN YPOBEHb.

2) CaMOKOHTPO/Ib:

[laBaTh OLIEHKY HOBBIM CUTYaL[UsIM, BHOCUTb KOPPEKTHUBHI B [1eITeIbHOCTh, OLEHMBaTh COOTBETCTBUE Pe3y/IbTaTOB LIe/IsiM;

B/1a/|eTh HaBbIKaMM [103HaBaTe/IbHOM ped/ieKCUM KaK 0CO3HaHHs COBepILaeMbIX [JeMCTBUM U MbIC/IUTE/IbHBIX MPOLIECCOB, UX Pe3y/IbTaToB
Y OCHOBaHUM, UCTIONb30BaTh NMPUEMBI pedieKCUH /1JIs1 OL|eHKU CUTYal[|uH, BbIOOpa BepHOT'O PellleHus;

yMeTb OLleHMBaTh PUCKU M CBOEBPEMEHHO NIPUHUMATh PeLleHHUs TI0 UX CHIKEHUIO;

MIPUHUMATh MOTHBbI M @pI'YMEHThI JPYTUX NPY aHa/ln3e pe3y/ibTaToB JlesTebHOCTH;

3) npuHATHE Ceds1 U APYTrUX:

NIpUHUMATh Cebsi, TOHMUMasi CBOU He/IOCTaTKX U JOCTOUHCTBA;

NIPYHUMAaTh MOTHBBI M apI'yMeHThI JPYTYX [PU aHa/lu3e pe3y/bTaToB /esATe/bHOCTH;

TIpM3HAaBaTh CBOE MPaBO U MPaBo APYruX Ha OLINOKY;



pa3BHBaTh CIIOCOOHOCTH TIOHUMATh MHP C TIO3WLMX IPYTOTO YesioBeKa.
INNPEAMETHBIE PE3YJ/IBTATbBI

[TpenmveTHbIe pe3ynbTaThl ocBoeHMs1 nporpaMMbel COO mo 6umosnoruu Ha 06a30BOM ypOBHE BKJIIOYAIOT Crienuueckue s yueOHOTOo
nipeameTta «buosorusi» HayuHble 3HaHWS, YMEHHsI U CIIOCOObI [IeMCTBUM MO OCBOEHUI0, WHTeprnpeTalud U Npeobpa3oBaHUIO 3HAHWM, BU[bI
JieaTeIbHOCTH TI0 TIOJTyUeHHWI0 HOBOTO 3HAHHWS M TIPUMEHEHHIO 3HaHWW B Pa3/IMUHBIX yUeOHBIX CUTYaLMsX, a TAKKe B PeaslbHbIX KU3HEHHBIX
CUTYyaLUsIX, CBSI3aHHBIX C Ouosioryeit. B mporpamme ripe/iMeTHbIe pe3y/bTaThl MIPeCTaB/eHbI 10 rofiaM 00yueHus..

[TpesMeTHBIE pe3y/bTaThl OCBOeHHs yueOHoro rnpegmeta «buonorusi» 6 10 Kaacce fOMKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUM O MecTe W poOiM OMONOTMM B CHUCTeMe HAy4yHOTO 3HaHWsS eCTeCTBeHHBbIX HayK, B (hOpMHPOBaHUU
COBPEMEHHOW eCTeCTBeHHO-HAayYHOW KapTHHBI MHpa W HayYHOTO MHUPOBO33DeHUs], O BK/IaJle POCCUHCKHUX U 3apy0eKHbIX YUEHBIX-OMO0JIOTOB B
pa3Butue 6uosioruu, GyHKIMOHAILHOM TPAMOTHOCTH YeJioBeKa [ijisl PellieHHs J)KU3HEeHHbBIX 3a/1ay;

yMeHHe pacKpbIBaTh COZiep)KaHWe OMO/IOTMUecKUX TEePMUHOB W TIOHSATHI: >KHU3Hb, K/IETKa, OpPraHu3M, Metabosmm3m (0OMeH BeljecTB U
rpeBpallieHle SHepruM), romeocTas (camMoperyssiius), YPOBHeBas OpraHM3alusi >XUBBIX CHCTEM, CaMOBOCIIpOM3Be/leHHe (pernponyKLus),
HaCJ/1e[|CTBEHHOCTb, U3MEHUYUBOCTD, POCT U Pa3BUTHE;

yMeHUe u3jaraTb OMOIOTHYecKre TeopuH (KeTouHasi, XpOMOCOMHasl, MyTallMOHHas1, LieHTpa/ibHasi JorMa MOJIeKYy/IsIpHOU GroJiorun),
3akoHnbl (I'. Mengens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 mjeHTpax MHOT00oOpasusi ¥ TIPOMCXOXK/IeHHs Ky/IbTYPHBIX pacTeHuid H. U.
BaBusioBa), onpeiesiiTh rpaHuUL{bl KX IPUMEHUMOCTH K XKUBBIM CHUCTEMaM;

yMeHHe BJaJieTb MeTOJaM{d HAayuHOTrO T03HaHMSl B OMOnoruu: Hab/ro/leHWe W ONMCaHWe JKUBBIX CHCTEM, TPOLIeCCOB W SIBJIEHUH,
opraHuszalysi U TpoBefieHHe OWOJIOTHYEeCKOTO SKCIIePUMEHTa, BbIABWKEHWe TUIOTe3bl, BbIsSB/EHHE 3aBUCHMOCTH MEXAY HCC/elyeMbIMU
BeJIMUMHAMH, O0bsSICHEHHE TIO/TyUeHHBIX Pe3y/IbTaToB, MCII0/Ib30BAHHBIX HAYYHBIX TOHSTHMN, TEOPHUA U 3aKOHOB, YMeHUE Je/laTh BHIBOJBI Ha
OCHOBaHWM I10/IyUYeHHBIX pe3y/IbTaTOB;

yMeHHe BbIJleIATh CyLeCTBeHHble IIPU3HAKW BHUPYCOB, KJIETOK IIPOKAPHUOT W 3yKapuOT, OJHOK/JIeTOYHBIX U MHOI'OKJ/IETOUHBIX
OpraHy3MoB, 0COOEHHOCTH IpoLjeccoB: 0OMeHa BelljeCTB U NpeBpallieHrsl SHepruy B KiieTKe, (POTOCHHTe3a, MJIaCTUUeCKOro U SHepreTHYeckoro
oOMeHa, XeMOCHHTe3a, MUTO3a, Meii03a, OTI/IOIOTBOPeHMUs], pa3MHOXKeHHs, THAWBUYa/TbHOTO Pa3BUTHS OpraHru3Ma (OHTOTeHe3);

yMeHue TIPUMEHSTb T0JyueHHble 3HaHUs [ OOBsiCHeHHs1 OMONOTMYecKMX TIPOLIeCCOB W SIBJIEHWM, [Jisi TIDUHSATHUSI TIPAKTUUeCKUX
pellIeHnid B MOBCeJHEBHOM XU3HHU C Liebio obecrieueHrsi 0€30MacHOCTH CBOETO 3/|0POBBbSI M 3/10POBbSI OKPY’KAIOIIMX JIFOZeH, COOMoeHus
HOPM TI'DaMOTHOTO TIOBeZIeHHsI B OKDY»Karolllel TIPUPOZHOM cpeJie, TIOHMMaHWe HeoOXOAMMOCTU MCII0/Ib30BaHUs JOCTV)KEHUM COBpeMeHHOU
Orosoruy 1 GUOTEeXHOJIOTUM [T PALIOHAIBHOTO TIPUPO/IOTI0/Th30BAHMS;

yMeHUe pellaTh 37ieMeHTapHble TeHeTHUeCKre 3alaul Ha MOHO- U AUTMOpH/IHOe CKpelllMBaHue, CLieTJIeHHOe HacleZloBaHue, COCTaB/ISITh
CXeMbl MOHOTHOPUHOTO CKPeIMBaHMs AJIs1 TIPeJiCKa3aHus Hac/ieI0BaHus IPU3HAKOB y OPraHU3MOB;

yMeHUe BBITIO/IHATL JlabopaTopHble W TIpakTHyeckKue paboThbl, cobsrofaTh TpaBuiaa mpu pabore ¢ yueOHbIM U 1abOpaTOPHBIM
obopyJoBaHuEM;



yMeHHe KPUTUYeCKHd OLIeHMBATh M MHTEPIIPeTHPOBaTh MH(GOPMALMIO OHMOJIOTMYECKOTO COZIePyKaHHsl, BK/IIOYAOLIYIO TCeB/OHAYYHbIE
3HaHUsI U3 pa3/IMYHbIX UCTOYHUKOB (Cpe/iCTBa MacCOBOM MH(OPMalMY, HayYHO-TIOMNY/ISIpHbIe MaTepuasbl), STUUECKHe aclleKThl COBPEMEHHBIX
WCC/ieJOBaHM B OMOIOTHH, MeIULHe, OMOTeXHOJIOTHY;
yMeHUe co3[aBaTb COOCTBeHHble IMHMCbMEeHHble U YCTHble cooOijeHUs, 000011ass OGuonoruueckyro HWHGOpPMALUI0 U3 HECKOJIBKUX
VCTOYHHWKOB, 'PaMOTHO MCIO/Ib30BaTh TOHSATUIHBIN amnmapart 01uomoruu.

TEMATHUYECKOE IVNTAHUPOBAHUE

10 KJIACC
Ko/smmuecTBo yacoB JJIEKTPOHHBIE
Ne o/ HaunmeHoBaHMe pa3je/ioB U TeM (uudpossbie)
) MporpaMMbl Bcero K06H TPOTILHPIE HpangquKn obpa3oBare/ibHbIE
paboTbI e padoThI
pecypchl
bubmioteka LIOK
1 burosiorus kaK Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBbIe CUCTEMBI U UX OpraHu3aLys 1 0 Eggg?;;;iﬁli?ﬁw £41¢292
N bubmiorteka LIOK
3 XUMUYeCKUI COCTaB U CTPOeHUE K/IeTKU 8 1 https://m.edsoo.ru/7f41c292
4 JKu3HeiesITeNIbHOCTD KJTeTKA 6 0 Eggf'lf/(;;eeliiiiorﬁﬁ £41¢292
5 PasmHoOXeHMe 1 UHAWBU/YaTbHOE Pa3BUTHE 5 1 bubmioTeka LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh U USMEHUMBOCTD 8 15 bubnuoreka LIOK
OpraHH3MOB ) https://m.edsoo.ru/7f41c292
7 Cenekiust opranv3sMoB. OCHOBBI 3 0 bubmoteka LIOK
OMOTeXHOJIOTUU https://m.edsoo.ru/7f41c292
bubmioreka LJOK
8 PesepHoe Bpems 1 0 https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 4




IIOYPOUYHOE IVIAHUPOBAHUE

10 KJTACC
KosimuecTBo yacoB
No Mlara O/eKTpoHHbIE H(POBbHIE
/_ Tema YPOKa KOHTpO JIbHbIE HpaKane OGPHBOBHTEJIBHLIE
o Bcero cKue H3yYeHUs
pPadoThI pecypchl
padoThI
104 — 04.09 Bubmioreka IIOK
1 buonorus B cucteme Hayk 1 0 0 106 — 07' 09 https://m.edsoo.ru/863e6122
) https://m.edsoo.ru/863e632a
MeTo/ib1 TTI03HaHUS )KUBOM
nipupo/bl. [TpakTHyeckast pabora 104 — 11.09 Bu6morexa LIOK
2 Ne 1 «Mcrionb3oBaHKe pasIUUHBIX 1 0 0.5 106 — 14.09 https:/m.edsoo.ru/863e6122
METOZ0B TPU U3yUeHUH ) o ]
O10IOTMYeCKUX 00BEKTOBY
3 buosiornueckue cucremsi, 1 0 0 10a —18.09 Bubmioreka IIOK
TIPOLIeCChl U UX U3yUeHHe 106 — 21.09 https://m.edsoo.ru/863e6564
4 XUMHUUeCKUl cocTaB KneTKd. Boga 1 0 0 10a — 25.09 bubmoreka LIOK
Y MUHepa/bHble COJIU 106 — 28.09 https://m.edsoo.ru/863e674e
10a - 02.10 Bubmioreka IIOK
> Benku. Coctas u crpoenne Genkos 1 0 0 106 —05.10 | https:/m.edsoo.ru/863e6b72
depmeHTHI — OHO/IOTHUECKHEe
KaTtaymm3aropsl. JlabopaTtopHast
6 pabota Ne 1 «/3yueHue 1 0 0.5 10a—09.10 bubmmoreka LIOK
KaTaJINTUUeCKOW aKTUBHOCTU ' 106 - 12.10 https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMuJia3bl
WJTW KaTajiasbl)»
10a - 16.10 Bubmoreka IIOK
7 Yresoppt. Jrtizpt 1 0 0 106—19.10 | https://m.eds00.ru/863¢6870
10a—23.10
8 Hykneunosbie kucinotsl. AT® 1 0 0 106 — 26.10 Bubmorexa LIOK

KAaHUKY/JIbI

https://m.edsoo.ru/863e6d5¢




I/ICTOPI/IFI U METOAbI U3yUEeHHA

10a—06.11

bubmioTeka LIOK

) K/1eTKU. KneTouHast Teopust 0 106 — 09.11 https://m.edsoo.ru/863e6e88
10 KneTka Kak 11e/10CTHast )KUBast 0 10a-13.11
cucremMa 106 — 16.11
CTtpoeHue 3yKapyuoTHUYeCKon
KneTku. JlaboparopHasi pabota No
2 «/3yueHure CTpOeHUs KJIeTOK bubnumoreka LIOK
N 10a—-20.11
11 paCTeHuH, )KUBOTHBIX, TPUOOB U 0.5 106 — 23.11 https://m.edsoo0.ru/863e6£f0
OakTepuii 110 MUKPOCKOIIOM Ha ’ https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax 1 ux
OIMMCaHUE»
10a-27.11 bubmioreka LIOK
12 ObMmeH Bewects i MeTabo3u 0 106-30.11 | https:/m.edsoo.ru/863e766¢
10a—04.12 Bubmioreka IIOK
13 PorocHHTes. XeMoCHHTe 0 106 — 07.12 https://m.edsoo.ru/863e7c98
N 10a—11.12 bubmoreka LIOK
14 SuepreTuueckyii obmen 0 106 — 14.12 https://m.edsoo.ru/863e7aae
JKvi3HeHHBIH LUK/ K/IeTKU.
Henenuve kmeTku. MuTos.
15 JIabopatopHasi pabota Ne 3 0.5 10a—18.12 bubmmoreka IIOK
«HabmrojeHre MUTO3a B KJIETKax ) 106 —21.12 https://m.edsoo.ru/863e7dc4
KOHUMKa KOpelllKa JTyKa Ha
TOTOBBIX MUKDOTMperiapaTax»
16 BuocunTe3 6enka. Peakius 0 }82 : 2253 ﬁ bubmioTeka LIOK
MaTpUYHOI'O CUHTe3a i https://m.edsoo.ru/863e796e
KaHUKYJIbI
10a —15.01 Bubmioreka IIOK
17 Tpancnauus — bHocukTes benka 0 106—11.01 | https:/m.edsoo.ru/863e796e
18 HexksneTounble (hopMbI )KU3HU — 0 10a—-22.01 Bubmoteka LIOK
BHUPYChI 106 — 18.01 https://m.edsoo.ru/863e7540
19 @OopMBbI pa3MHOXXEeHUs1 OPraHU3MOB 0 10a —-29.01 Bbubmioreka IIOK
106 — 25.01 https://m.edsoo.ru/863e81b6




https://m.edsoo.ru/863e831e

N 10a — 05.02 bubmioTeka LIOK
20 Mevios 0 106 — 01.02 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE TI0JIOBbIX
K/1eToK. Oryiof0TBOpEeHMe.
71 JlabopartopHasi pabota Ne 4 0.5 10a —12.02 bubmmoreka IIOK
«/3yueHue CTpOeHUsI TI0JIOBbIX ) 106 — 08.02 https://m.edsoo.ru/863e81b6
KJIETOK Ha FOTOBBIX
MUKpOTIperiapaTax»
2 NupuBryansHOe pa3BUTHE 0 10a — 19.02 bubmioTeka LIOK
OpraHu3MOB 106 — 15.02 https://m.edsoo.ru/863e8436
)3 g ;Z‘E:“f;;:jg’fjg 0 10a—26.02 | Bubmioreka LIOK
A 106 —01.03 https://m.edsoo.ru/863e86{2
M3MEHUHMBOCTU
| oo s o | I | memoanox
p ) PHA ) https://m.edsoo.ru/863e8878
CKpellMBaHKe KaHUKYJIbI
- g;;ffigg;ojcgﬁfgnmme' 0 10a—12.03 | Bu6moreka LIOK
106 — 05.04 https://m.edsoo.ru/863e89a4
Hac/ieIoBaHMsI TPU3HAKOB
CueriieHHOe Hac/ieZioBaHHe
nipu3HaKoB. JTabopaTopHast pabora 10a—-19.03
26 Ne 5 «/3yueHue pe3y/bTaTOB 05 KaHWKYJIbI bubmmoreka IIOK
MOHOTHOPHUAHOTO U AUTHOPUHOTO ' https://m.edsoo.ru/863e8c60
CKpelllMBaHus y P030(UsIbl Ha 106 — 12.04
TOTOBBIX MUKDOTMperiapaTax»
27 I'enetuka nosa. HacinegoBanue 0 10a - 02.04 Bubmioreka IIOK
TIPU3HAKOB, CLIEMJIEHHBIX C [10JIOM 106 — 19.04 https://m.edsoo.ru/863e8c60
28 VI3MeHUMBOCTb. 0.5 10a — 09.04 bubmmoreka IIOK
HeHnacnencrBeHHast U3MEHUMBOCTb. 106 —26.04 https://m.edsoo.ru/863e8efe

JTaboparopHas pabota Ne 6.
3yueHre MoaU(UKAIMOHHOM




HM3MEeHUHBOCTHU, TIOCTPOEHHE
BapUal[MOHHOTO Psifia v
BapHaI[MOHHOMW KPHBO»

HaCJ'[e,ZLCTBEHHaH HN3MEeHUMBOCTD.

29 JlabopatopHasi pabota Ne 7. 1 0.5 10a - 16.04 bubmmoreka IIOK
«AHanu3 MyTaluui y Apo30huib ) 106 - 03.05 https://m.edsoo.ru/863e8efe
Ha rOTOBBIX MUKDOIperapaTax»
10a —23.04 Bubmioreka IIOK
30 T'enernika venosexa 1 0 106 — 10.05 https://m.edsoo.ru/863e8d78
51| reme eHacnegersemocnan |1 o | 10a-3004 | BubmioreaIOK
A 106 —17.05 + | https://m.edsoo.ru/863e8d78
V3MEHUYMBOCTb OPraHU3MOB»
32 CesiekLIMs KaK HayKa U mpoLiecc 1 0 10a —07.05 Bubmorexa LIOK
1 y por 106 — koppek | https://m.edsoo.ru/863e9214
33 Metobl ¥ JOCTUXKEHHUS CeTeKLIMU 1 0 10a—14.05 bubmmoreka IIOK
pacTeHUHN U >KMBOTHBIX 106 — 24.05+ https://m.edsoo.ru/863e9214
34 buoTtexHo/10rUsi Kak 0Tpac/ib 1 0 10a — 21.05 bubmioreka LIOK
TIPOU3BO/CTBA 106 - Koppek https://m.edsoo0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOI'PAMME

YUYEBHO-METO/JUYECKOE OBECIIEYEHUWUE OBPA30BATEJ/IBHOI'O ITPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /151 YYHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., PybijoB A.M. u apyrue /Tlox pea. Ilaceunnka B.B., AkijpioHepHOe 00111ecTBO
«3patenbcTBO «IIpocBelieHyex»

METOJUYECKUE MATEPUAJIBI /151 YUUTEJIA

https://rosuchebnik.ru/material/obshchaya-biologiya-bazovyy-uroven-10-11-klass-metodicheskoe-posobie/

IIUOPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU NUHTEPHET
1) https://media.foxford.ru/articles/biology-online?ysclid=lmkr54xdzw715826727

2) Ilpunoyxenue B nanke KM







