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ITosicHUTe/MBLHAY 3arTrcKa

HopmaTuBHas 6a3a

1. ®enepanbHbIii 3aK0H 0T 29.12.2012 Ne 273-®3 (pea. ot 31.07.2020) «O6
obpa3oBanuu B Poccutickoit @epepariun» (C U3M. U J0I1., BCTyIn. B cuiy ¢ 01.09.2020.
2. TTacriopT HaloHaNbHOTO TpoekTa «Obpa3oBaHue» (yTB. npe3uanymom CoBeTta
nipu [Ipe3ugente PO 1o crpaternueckoMy pa3BUTHIO M HallMOHAIbHBIM ITPOEKTaM,
MPOTOKOJI OT 24.12.21r.

3. T'ocymapcTBeHHast iporpamma Poccutickoit ®efepariun «Pa3sutre 06pa3oBaHuUsI»
(YtBepxxgeHa [TocranoBnenueMm IlpaButenbctBa PO ot 26.12.2017 N 1642 (pea. oT
22.02.2021) «O6 yTBepsKAeHUH TOCYyAapCTBEHHOM TporpaMMbl Poccuiickoit
Oeneparyu «Pa3puTrie 00pa30BaHUs».

4. TIpodeccronanbHbIM cTaHgapT «Ilegaror (refaroruyeckas esTebHOCTh B
JIOIIIKO/TbHOM, Haua/lbHOM 0011[eM, OCHOBHOM 00I11ieM, cpeiHeM 001ieM 06pa3oBaHUM),
(BocrniuTaTesnp, yuutenn)» (peg. oT 16.06.2019 r.) (Ilpukas MunucrepcTBa Tpyzia U
cotabHOM 3amuThl PP 0118 okTsi0Opst 2013r. Ne 544H, cu3MeHeHUSIMBHECEHHBIMU
MprKa3oM MuHHCTepCTBa Tpya U cozamuTbl PO ot 25 nekabpst 2014r.

5. IlpodeccronanbHbIN cTaHAapT «[legaror Aomo/HUTELHOTO 00pa30BaHUS eTel U
B3powibix» (IIpyuka3 MuHucTepcTBa TpyZa U colanbHoU 3amuTthl PO ot 5 mas 2018
r. N 2981 «O06 yTBep>KJeHHUH MPOheCcCHOHaTbHOT0
cradgapta«IlesarorjononHuTeisHOr0 00pa3oBaHus JjeTeil U B3pOC/IbIX».

6. ®emepanbHBIN roCyAapCTBEeHHBINM 00pa30BaTe/IbHBIN CTaHAAPT OCHOBHOI'O 00II[eT0o
obpa3oBanus (Y TBepk/1EH MpUKa3oM MUHHUCTEPCTBA 00pa30BaHUs U
HaykuPoccuiickoit @ezeparuu ot 17 nekabpst 2010 r. N 1897) .

7. ®enepanbHbIN rOCYAapCTBEHHBIM 00pa30oBaTe/ibHbIN CTAHAAPT CPe/iHero 00IIero
obpa3zoBanus (YTBepxKJEH NprKa3oM MuHHCTepCcTBa 00pa3oBaHUS U
HaykruPoccuiickon @epnepanuu ot 17 mas 2012 r. N 413) .

8. MeToauyeckue peKOMeH/lalyy 110 CO3J,aHUI0 U (PYHKLIMOHHPOBAHUIO [I€TCKHUX
TexHOTNapKoB «KBaHTOprym» Ha 6a3e 001ieobpa3oBaTebHBIX OpraHU3aLyit
(YTBepsxJeHbl pacriopsbkeHeM MUHHCTePCTBa NpocBelijeHust Poccuiickoit
®epnepauyu ot 12 siuBaps 2021 r.)

9.CocraBneHa Ha ocHOBe MeTonueckux pekoMeH/jaiuii B.B.bycnakos, A.B.[1biHeeB
Peanm3aniysi 06pa3oBaTeIbHOM MPOrpaMMbl eCTeCTBeHHO-HayUHOH U
TeXHOJIOTMUeCKOW HarpaBIeHHOCTeH 1Mo 6HMO0JIOruM € UCTo/Ib30BaHHeM 000py/10BaHus
LieHTpa «Touka pocra».

OcHarreHure o611e00pa3oBaTe/IbHBIX LIKOJI COBPEMeHHBIM aHa/I0rOBbIM U LIU()POBLIM
obopy/ioBaHMEM SIBMISIeTCSI MaTepyaibHOM 6a3oli peanu3saruy depepanbHOr0
rocy/JapCTBEHHOTO 00pa30oBaTebHOT0 CTaHAapTa. TO OTKPhIBaeT
HOBBIEBO3MO)XHOCTH B YPOUHOIN U BHEYPOUHOM, BHEK/IACCHOM [J1esITe/TIbHOCTU U
SIB/ISIETCS] HEOTHEMJIEMBIM yCJIOBMEM (POPMUPOBaHUsI BEICOKOTEXHOIOTMUHOU Cpe/ibl
IIKOJTbI, 6€3 KOTOPOH CJIOXKHO TPeJCTaBUTh He TObKO MpoduibHOe 00yueHre, HO
HCOBpeMeHHbIN 00pa3oBaTe/ibHBIN TpoLiece B LiesioM. Pa3pactaeTcs mosie B3au-
MO/IeMCTBYS YUeHHKa U YUUTeJIs, KOTOPOe pacrpoCTPaHseTCs 3a CTeHbI LIKOJIbI B
peanbHBIN U BUPTYasbHbIN coiuyM. Vicnonb3oBaHre yueOHOTo 060py/J0BaHuUs
CTaHOBHUTCS CPe/ICTBOM 00ecrieyeHusi 3TOro B3auMO/IelCTBYSI, TeM OoJjiee B yC/IOBUSIX
oOyueHUst TpeMeTy Ha yryiyb1EéHHOM ypOBHe, TIpeArosiaraeMoM Tpoduir3aryet
o0yueHws.

B pamMkax Hal[uoHanbHOTO rpoekTa «O0pa3oBaHUe» CTalio BO3MOYKHBIM OCHallleHHe
IIIKOJT COBPEMEHHBIM 000pyIoBaHHeM IieHTpa «Touka pocTa». BHegpeHue 3TOro
o0b6opyioBaHus TT03BOJIsIeT KaUeCTBeHHO W3MEHHUTD TTPoljecc 00yueHUs: 6HOTIOTUH.
[TosiBnisieTCst BO3MOXKHOCTh KOJIMUECTBEHHBIX HaOJII0/JeHUiA 1 OTIBITOB JI/Isl TTOJTyYeHUs]



JocTtoBepHOM MH(POPMaLU 0 610/IOrMUecKrx rpoijeccax u oobekTax. Ha ocHoBe
TMOJTyUeHHBIX 9KCTIEPUMEHTA/IbHBIX IaHHBIX 00ydaeMble CMOTYT CaMOCTOSITE/TbHO
JleJ1aTh BBIBO/IbI, 0000I1IaTh pe3y/IbTaThl, BLISIB/IATH 3aKOHOMEPHOCTH,

YTO Ha Halll B3IJIsAJ], CTOCOOCTBYET MOBBIIIEHUIO MOTUBAI[UK 00YUeHUs IKOTbHUKOB.
Bricokasi C/TI0’)KHOCTB paboThl C COBpeMeHHBIM ITUGPOBLIM, 0becrieueHre ero paboTo-
CTMOCOOHOCTH, HEJJOCTATOUHOCTb METOJUUECKOTr0 0becrieyeHus1 — BCE 3TO 3a4acTyIO
BCTyTaeT B MIPOTHMBOpPeUMe C HeZJ0OCTaTOUHOCTbI0 MH(OPMALIMOHHBIX
HWHUHCTPYMEHTa/IbHbIX KOMIIeTeHIUM refarora. Pa3peliieHve JaHHOTO KOHGIMKTa
BO3MOXXHO B TTPAKTUUECKOU /1eTe/TbHOCTH, B BHIOJIHEHWU [JeMOHCTPALIMOHHBIX U
nabopaTopHbIX paboT, opraHu3aruy J1abopaTopHOTo SKCIIepUMEeHTa, B OpraHu3ariui
MIPOEKTHOM U yueOHO-UCC/Ie/JoBaTeNbCKOM /1esiTe/IbHOCTH 00ydJato- muxcs. B
TIpPOI[eCcce 3KCIePUMEHTa/IbHOW PabOThI yualyecs: pUOOPETalOT OMbIT TO3HAHMUS
peaylbHOCTH, SIBJISTFOIUICS BaKHBIM 3TarioM (OPMHUPOBaHUS Y HUX YOeXKIeHHH,
KOTOpbIe, B CBOIO OUepe/ib, COCTaB/ISIIOT OCHOBY HayYHOI'0 MUPOBO33peHUs. B To xe
BpeMst 0TpabaThiBaeTCst METOZMKA ITOCTAHOBKH SKCIIePUMEHTA.

ViMeHHO 1103TOMY TIpe/ijlaraeMble B JaHHOM Kypce3aHsTHsl, 1abopaTopHbIie U
MpakTUUYeckre paboThl, SIBISIFOTCS MaTpULie it COOCTBeHHOT0 TIorMcKa. TeMaTHKa
paccMaTpUBaeMbIX SKCIIEPUMEHTOB, KOTMUeCTBEHHBIX OTBITOB, COOTBETCTBYET
CTPYKTYpe TIPUMEePHOM 006pa3oBaTelbHOM MPOrpamMMBbI 10 6HUO0JIOTHH, CO/IePKAHUIO
deepanbHOTO roCy1apCTBEHHOT0 00pa3oBaTeibHOro craHzapTa (PI'OC) 0CHOBHOTO
o0111ero oOpa3oBaHusl.

B ocHOBY 006pa3oBaTe/ibHOM POrpaMMbI 3a/10)KEHO IPUMeHeHHe 11 POBIX
naboparopui.

MHoroeTHsis MpaKTHUKa KCI0/1b30BaHMs 1U(MPOBBIX J1ab0paTOpUi U
MUKPOCKOIMUECKOM TEXHUKH B IIKOJIe TI0Ka3asa, YTO COBpeMeHHbIe TeEXHUUeCKHe
cpezicTBa 00yueHHsI HOBOTO ITOKOJIEHHS TTO3BOJISIIOT 100UTHCS BBICOKOTO YPOBHS
yCBOEeHMs 3HaHUH, POPMHUPOBaHUS MMPAKTUUECKUX HABBIKOB OHO/IOrHUeCKUX
HCC/Ie/JOBaHUM, YCTOMUMBOTO POCTa M03HABaTe/IbHOTO MHTepeca TKObHUKOB U, KaK
CJie[ICTBHE BBICOKOTO YPOBHS yueOHOM MOTHBALUH.

OaHUM U3 OCHOBHBIX MPUHIUTIOB MOCTPOEHUS IPOTPaMMBbI SIBJISIETCS TIPUHIUTT
JIOCTYITHOCTH. JKCIIepUMeHTa/bHbIe JaHHbIe, TI0yYeHHbIe YUYallliMHUCS TIPU
BBITIOJTHEHUM KOJINUeCTBEHHBIX OTBITOB, MO3BOJISIFOT YUaIl[MCSI CAMOCTOSITe/TEHO
JleniaTb BbIBO/IbI, BBISIB/ISITH 3aKOHOMePHOCTH. [1ogx0/bl, 3an0KeHHbIe B COZiepyKaHue
MpOrpamMMBbI Kypca, CO3/jal0T HeoOX0AMMbIe YCI0BUS /I CUCTEMHOT'O YCBOEHUST
yualMMHUCs OCHOB HayKH, /i/isi 0becrieueHusi pa3BUBAlOIIero U BOCITUTHIBAIOIIIETO
BO3/IEUCTBUS 00yUeHHsT Ha IMUHOCTh yuailerocst. @opMupyemble 3HaHUS JO/DKHbBI
CTaTh OCHOBOM CUCTeMbI YOeXKeH!H IIKOIbHUKA, SIIPOM ero Hay4YHOTO MUPO-
BO33peHMUS.

Pabouast mporpamMmMa yueGHOTo Kypca «PelieHre 6M0I0rMueckrx 3aiay MOBBIIIEHHOM
cnoxkHoctu» (10 kacc) cocraBieHa B cootBeTcTBUU ¢ PI'OC COO.

Pabouast mporpaMmma KOHKpPeTH3HpYyeT CofiepyKaHre U 0COOEHHOCTH peany3ariuu
rporpamMmbl yueOHOro Kypca «PerieHre 61o/ioruyeckrx 3aziay MoBbILIEHHON
cnokHocTh» Ha ypoBHe COO B 10 knacce.

[lenbio peanu3anyy paboyeli IporpaMMel 1o yueOHOMY Kypcy «PeltieHne
OUMoMOrMUeCKUX 3a7iau TIOBBIIIIEHHON C/TOKHOCTH» (10 Kiacc) siBsieTCs yCBOeHue
CoJiep>KaHus Kypca U AOCTWKEHHEe yUallliMHUCS TJIAHUPYEMBIX Pe3y/IbTaTOB 00yueHust
B cooTBeTcTBUH C TpeboBanussMu I'OC COO u OOIT OO0 mIKOJIbL.

OO6111a8 XapakKTepuCcTHUKa Kypca




[laHHbIN Kypc npeHa3HaueH j/1s1 o0yyarormxcst 10-X K/1accoB, MHTEPeCYIOIIHXCS
Ouosorvet, BEIOpaBILMX IaHHBIH /151 POXOXKAEHUS rOCYAapCTBEHHOM UTOTOBOM
aTTeCcTallMy U IJIaHUPYIOLUX MOCTYIaTh B MeAULIMHCKHME, CeIbCKOXO0351CTBEHHbIe,
BeTepHHapHbIe U Apyrye MpodeccroHaNbHbIe YUpeXXeHuss O10I0rnueckoro u
sKosoruyeckoro npoduns. Kypc siBiseTcs fomnosHeHreM IporpaMmbl yueOGHOro
npeameta «buosnorus» B 10, 11 knaccax.

KoHLernusi mporpaMMbI Kypca 3aK/IF0uaeTcsi B TOM, UTO ee pa3paboTKa CBsi3aHa C
pa3paboTKOM CUCTEMBI CTeIMaTM3UPOBAaHHOM MTOArOTOBKY (yriy0/IeHHOTO 00yUeHs)
B CTapIIMX KjlacCcax M Harpas/eHO Ha peanr3aljyio IMYHOCTHO - OPUEeHTHPOBAHHOT O
rpolecca, IpPA KOTOPOM MaKCUMabHO YUWUTHIBAIOTCSI WHTEpeChbl, CKJIOHHOCTH, U
CIIOCOOHOCTH  CTapileKIacCHUKOB. OCHOBHOUW akKI[eHT Kypca CTaBUTCS He Ha
MPUOPUTETE CO/IEP)KaHUs, a Ha TPUOPUTETE OCBOEHHsSI YYalllUMHUCS Croco0oB
JIeNCTBUM, He HaHOCS yIiepb caMoMy CoZiep>KaHUIO, T.e. Pa3BUTHIO MPeIMETHBIX U
MeXIpeIMETHbIX KOMIETEeHI[UM, UYTO HaxXOAUT OTpPaKeHWe B KOHTPOJIbHO-
W3MepUTe/IbHbIX Marepuanax EI'D. AKTyaJbHOCTH YMeHMsl pellaTh 3a/aud I10
Ouosioruu Bo3pacTtaeT B CBsi3u ¢ npoBegeHueM I'MIA B opmate EI'D mo 6uonoruu, a
TaKXXe C TeM, UTO He0OX0IUMO TIPUMEHSITh 3HaHHS Ha MPAKTHKe.

PerreHue 3a/1a4 110 OMOIOTHY /1a€T BO3MOXKHOCTB JIyullle TI03HaTh (yHjaMeHTa/IbHbIe
o61me6rooruyeckyie OHATHS, OTPaXKakol[ie CTpoeHre U (PYHKI[MOHUPOBaHHUe
OMOJIOTUUECKHX CUCTEM Ha BCEX YPOBHSIX OPraHU3al[uM KU3HU.

PerieHue 3a/1a4 110 OMOIOTHY TIO3BOJISIET TAK)Ke YIIyOUTh U 3aKPeNUTh 3HaHUS 110
pazzgenam obiedi 6uonornd. OrpOMHYI0 Ba)KHOCTh B HEIPEpPBIBHOM 00pa30BaHUMU
MpUoOpeTaoT  BOMPOCHI  CaMOCTOSITEILHOM ~ paboThl ~ yuyalllUuXCsl,  MBICJTUTD
CaMOCTOSITE/ILHO U HaXOUThb pelieHre. Co3/1al0TCs YCIIOBUS [/IsI UHAWBUYaTbHON U
rpyroBoii  ¢opM leATe/lbHOCTH yualuxcs. Takoe coueTaHue [BYX ¢opMm
OpraHu3al[ii CaMOCTOSITe/TbHOM paboThl Ha YPOKAaX aKTUBU3UPYET C/1aObIX yUal[UXCsl
U JaeT BO3MOXKHOCTb JuddepeHIMpoBaTh TOMOIIb, CIOCOOCTBYeT BOCIUTAaHUIO
B3aMMOTIOMOIIH U KOJi/ieKThBU3Ma. Co37aeT TakxKe YCIOBUS /ISt 00yUeHUs yuaruxcst
CaMOKOHTPOJII0 U caMooLleHKe. JTo (hopMUpyeT TBOpUeCKOe OTHOILeHWe K TPyAy
Ba)KHOE /I/1s1 UesIoBeKa JIFo00ii podeccru U SB/SIeTCS BOXKHBIM YCJIOBUEM YCITeIIHOTO,
KaueCTBEHHOT'O BBITIOJIHEHHSI UM CBOU 00si3aHHOCTEH.

OcoOeHHOCTSIMM TIPOTpaMMbl  Kypca SIBISIETCS TeCHasi CBsA3b €ro COZEep)KaHUsl C
ypoKaMy o01ieli OHO/JIOTHM W COOTBETCTBHE TpeOoBaHUSIM I'0CyjapCTBEHHOTO
cranzapta. Ilombop MaTepuanoB /sl 3aHATHM OCYILECTB/SeTCS HAa OCHOBe
KOMITeTEHTHOCTHO-OPDUEHTUPOBAHHbBIX 3aJlaHWM, HarpaB/eHHbIX HA pPa3BUTHE TPeX
yPOBHel 00yueHHOCTH: PerpoAYKTUBHOTO, TIPUKJIAZIHOTO ¥ TBOPUECKOTO.

Llenbio Kypca sIB/sieTcs:

-CopieticTBOBaTh (POPMHUPOBAHMIO TTPOUYHBIX 3HAHUH 110 00ITIel 6HoJIorHH,
YMEeHUU U HaBBbIKOB pellleHud 3azayu g1 cgaun EIND.

-O600611UTh, CHCTEeMAaTU3UPOBaTh, PACIIUPUTh U YTTyOUTh 3HAHUS YUAIAXCSI
chopMHpOBaTL/aKTyaTM3UPOBaTh HAaBLIKK PelleHHs] OMOIOrMUecKuX 3aau
Pa3/IMUHBIX THIIOB.

3aziauu:

1.®opMupoBaHUe CUCTeMbl 3HAHUM T10 TJIaBHBIM TeOPeTHUeCKHUM 3aKOHaM OUOJIOTHH.



2.CoBepIlIeHCTBOBaHME YMeHUe pellaTh OMoIorHnyecKre 3afiaudl pernpoJyKTUBHOTO ,
TPUKJIaJHOTO ¥ TBOPUECKOTr'0 XapaKTep

3.Pa3BuTHe K/IFOUEBBIX KOMIIETEHI[HH : yueOHO-TI03HaBaTeIbHbIX, THPOPMAI[MOHHBIX ,
KOMMYHUKATHUBHBIX ,COLIAAJIbHBIX.

4.Pa3Butrie 6MOIOTUYECKON UHTYULIMH, BEIPAOOTKA OTpe/ie/ieHHON TeXHUKH, UYTOObI
ObICTPO CIPABUTCS C MPe/IJIOKEHHBIMU K3aMeHaIIMOHHBIMU 3a/]aHUsT

H]IaHI/IPYEMLIe Pe3yJ/ibTaTbl OCBOEHUA KypCad

JIMYHOCTHBIE pe3yJbTaTbl OCBOEHUS Kypca
Y yuarerocsi 6yayT chopMUPOBaHbI
-yMeHHUe YIIpaB/siTb CBOeH M03HABATe/IbHOM JesiTeIbHOCTHIO;

-0CO3HaHWe eJUHCTBA U LIeJIOCTHOCTU OKPY>KakoI[ero Mupa, BO3MOXKHOCTeH ero
M03HABAEMOCTH M 00BSICHUMOCTH Ha OCHOBE IOCTW)KEHUH HayKU;

Yuyaiuiics oJiyduT BO3MOKHOCTb Zijisl pOPMUPOBaHUS:
-TOTOBHOCTH K OCO3HaHHOMY BBIOODY Ja/bHeliIieli 0Opa3oBaTe/lbHON TPAaeKTOPHH;

-yMeHUs TTOCTeTIeHHO BbICTPauBaTh COOCTBEHHOE 1[e/I0CTHOe MUPOBO33peHHe:
0CO3HaBaTh MOTPeOHOCTH ¥ TOTOBHOCTH K CaMO0OOPa30BaHUIO, B TOM UHKC/IE U B
paMKax CaMOCTOSITeIbHOM JleITe/TbHOCTH BHE IIKOJIbI;

MertanpeameTHble pe3y/bTaTbl 0OCBOEHHS Kypca

PerynatueHbie YY1

Yuyaiuiicsi HayurTCs:

-COCTaB/SATh (MHAWBUAYATbHO UM B TPYIINE) IJIaH peliieHust TTpo0/ieMbl;

-paborasi 1o T/71aHy, CBepsATb CBOM /IeHiCTBUS C 11eJIbI0 U, IPYU Heo0X0JUMOCTH,
WCTIPaB/ISTh OLIMOKM CaMOCTOSTe/bHO;

-B [TUAJIOTe C YUUTEJIeM COBEPIIIEHCTBOBATh CAMOCTOSITE/TbHO BhIpAOOTaHHbIE
KPUTEPUU OLIeHKH;

-Ha3bIBaTh TPY/AHOCTH, C KOTOPBIMM CTOJIKHY/ICS TIDU peLleHWH 3a/lauk, U npe/ijiaraTb
MyTU UX NIPEO/I0JIeHNS;

yI—IaH.[PIfIc;I MOJIYUHUT BO3MO>XHOCTb HAYUHUTBCS:

-BBIZIBUTaTh BEPCUU DellieHust IPob/ieMbl, 0CO3HaBaTh KOHEUHbBIW pe3ybTarT,
BbIOMPATh U3 TIPE/IJIOXKEHHBIX U KCKATh CAMOCTOSITE/TbHO CPEZICTBA IOCTKEHUS 11eJ1H;

-CaMOCTOATEe/IbHO CTaBUTH HOBbIE yqe6Hble near U 3aJauu,
CAMOCTOATE/IBHO CTPOUTD )KU3HEHHLIE T1JIdHBI BO BpeMEHHOﬁ TMepCIIEKTUBE;

-I1pU TIJIaHUPOBAHWH OJOCTH>XXKEHU S HEHEﬁ CAMOCTOATE/IBHO U aIeKBATHO YUUTLIBATDH
yC/10BUA U CpeACTBa UX JOCTHUXKEHUS.

ITo3HnaBarenbHbIe YY1

Yuammiics HayumTcs:



-KPUTUUECKH OLIeHWBATh U MHTEPIIPETUPOBaTh UHPOPMALIUIO C pa3HbIX MO3ULUH,
pacro3HaBaTth U (PMKCUPOBaTh MPOTUBOPeurs B MH(GOPMAI[MOHHBIX UCTOUHHKAX;

-MCKaTh M HaXOJUTh 0000ITIeHHbIe CITOCO0BI pellieHus 3a/ja4, B TOM UHCJIe,
OCYILIeCTB/ISITh pa3BePHYThIN MH(DOPMAI[MOHHBIN TTOUCK U CTaBUTh Ha €r0 OCHOBE
HOBbIe (yueOHbIe U ITO3HaBaTeIbHbBIE) 3a/IauH.

yI—IaH.[PIfIc;I MOJIYUHUT BO3MO>XHOCTb HAYUHUTBCS:

-HaXO/IUTh Y MIPUBOJUTH KDUTUUECKHE apTYMEHThI B OTHOLLEHUU [IeHCTBUIN U
CY>K[IeHUW [IPYroro; CIOKOMHO U pa3yMHO OTHOCUTBCSI K KPUTUUECKUM 3aMeuaHusiM B
OTHOLLIEHUH COOCTBEHHOTO Cy’K/eHHs, paCCMaTPUBaTh UX KakK pecypc COOCTBEHHOTO
pa3BUTHS;

-BBIXOZIUTh 32 paMKH yueOHOT0 TIpeZiMeTa ¥ OCYIIeCTBIISATH Iie/ieHaripaB/ieHHbIH
TIOVCK BO3MOYKHOCTEH [I/Isl IIMPOKOT0 TIepeHoca CPeZCTB U CIIOCOO0B /1eCTBUs

-HaXO/IUTh Y IPUBOJUTH KDUTUUECKHE apTYMEHThI B OTHOLLEHUH [IeHCTBUN U
CY>K/IeHUW [IPYroro; CrIOKOMHO U pa3yMHO OTHOCUTBCSI K KDUTUUECKUM 3aMeuaHusiM B
OTHOILLIEHUH COOCTBEHHOTO CY’KZeHHsI, paCCMaTPUBaTh X KakK pecypc COOCTBEHHOTO
pa3BUTHSL.

KommynukatuBHbie Y'Y [
Yuyaiumiicsi HayurTCs:

-OCyILLeCTB/ISTh []e/IOBYH0 KOMMYHHUKALUIO KaK CO CBePCTHUKaMHU, TaK U CO
B3pOC/IbIMU (KaK BHYTPU 00pa30BaTe/IbHOM OpraHU3aliiy, Tak U 3a ee MpejjesiaMu),
1o/10MpaTh MapTHEPOB /I [1eIOBOM KOMMYHMKALIUW UCXO/Is1 U3 COOOpaXkeHUi
pe3y/bTaTUBHOCTH B3aUMO/IeCTBUSI, a He JIMYHBIX CUMITIaTUM;

-TIPU OCYIIeCTB/IEHHWH TPYTITIOBOM paboThl ObITH KaK PYKOBOJUTE/IEM, TaK U UIeHOM
KOMaH/Ibl B Pa3HbIX POJIsiX (reHepaTop ujeid, KpUTUK, UCTIOTHUTE/Tb, BbICTYTAIOIINH,
9KCITepT U T.[.).

yI—IaH.[PIfIc;I MOJIYUHUT BO3MO>XHOCTb HAYUHUTBCS:

-KOOPJWUHUPOBATH U BHITIONHSATL PA0OTY B YC/IOBUSX PeasbHOT0, BUPTYaIbHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/IEMCTBHUS Pa3BEPHYTO, JIOTUYHO U TOYHO U3/1araTh CBOO
TOUKY 3peHUsI C UCI0/Ib30BaHUeM a/IeKBaTHBIX (YCTHBIX U MACbMEHHBIX) SI3bIKOBBIX
CpeJiCTBax;

-pacro3HaBaTh KOH(QIMKTOTeHHbIe CUTYal[u U MpeA0oTBpallaTh KOHGIUKTHI [0 UX
aKTHUBHOM (ha3bl, BBICTPAUBaTh JIE/IOBYIO U 00pa30BaTe/IbHYI0 KOMMYHHKALIHIO,
n30erasi TMYHOCTHBIX OLIEHOYHBIX CYKAEeHHUH.

[TpesMeTHBbIe pe3y/ibTaTbl OCBOEHUSI Kypca
BBIMyCKHUK Hay4UTCS:

-Vcrionb30BaTh 00IIHe TIpHeMbl PabOThI C TECTOBBIMU 3aIAHUSMH Pa3/TMUHON
CI0>KHOCTH, OPUEHTHPOBATLCS B IPOrPAMMHOM MaTrepuase, yMeTb YeTKO
(hopMynMpoBaTh CBOM MbIC/IHU.

-YMeThb MpaBUILHO PACIIpe/iesisiTh BPeMsi P BBITIOJTHEHHUH TeCTOBBIX PadoT.

-0606H_[8TL U TIPUMEHSATH 3HdHHWA O KJIETOYHO-OPI'dHU3MEHHOM YPOBHE€ OpPraHU3aljun
JKHU3HU.

-0606H_[8Tb " NIPUMEHSATH 3HaHUA O MHOFOO6pa3I/II/I OpraHr3MOB.



BBIHYCKHI/IK MOJIyUHUT BO3MOKHOCTb HAYUHTCA:

-CoriocTaBasiTb 0CO6eHHOCTH CTPOeHUsI U (PYHKIIMOHUPOBAHHUsI OPTaHU3MOB pa3HbIX
1|apCTB.

-CorocTaBasaTh OMO/IOTHUeCKHe O6’L€KTbI, TMponecCcChl, AB/JI€HNWS, TIPOSAB/IAIOINUXCA Ha
BCE€X YPOBHAX OpPraHyW3dllvi KU3HU.

-Y cTaHaB/MBaTh MOC/Ie/I0BAaTETbHOCTh OMOIOrMUeCKUX 00BEKTOB, MPOLIECCOB,
SIBJICHUU.

-TIpuMeHATL OMO/IOTHUECKHEe 3HAHHS B TTPAKTUUYECKUX CUTYaLUAX(ITPAKTUKO-
OpUEeHTUPOBaHHOE 3ajlaHue).

-PaboTaTh C TEKCTOM HJTH PUCYHKOM.
-O60011]aTh ¥ MPUMEHSITh 3HAaHUS B HOBOW CHUTYaldX

-Pemmate 3ajaum 1o 1{UTOIOrMK 6a30BOT0 YPOBHS U MOBBIIIEHHOTO Ha PUMEHeHHe
3HaHWM B HOBOW CUTYaLIUH.

-PeliaTh 3a/jauul 10 TeHETHKe 0A30BOT0 YPOBHS U MOBBIIIIEHHOTO Ha PUMEHEHHE
3HaHWM B HOBOM CUTYaLIUU.

-PemiaTh 3a/jaun MOIEKY/ISIpHOM OMO/IOTMH 6Aa30BOT0 YPOBHS U MOBBILIIEHHOTO Ha
TpYMeHeHUe 3HaHWM B HOBOW CUTYal[uu

CTpyKTypa nporpaMmsl.

Kypc onvpaeTcst Ha 3HaHWs, TIOJTyueHHbIe TIPH M3yueHnH Kypca ouosiorun 10 kmacca.
Cofep>kaHue TpOrpaMMbl BK/IOUaeT 3 OCHOBHble pasjiesia: pelleHue 3ajau T10
MOJIEKY/IIPHOY OMOJIOTHM, pellleHWe 3ajau TI0 I[UTOJIOTHM, pelleHWe 3ajau 110
reHeTHKe, /JaHHbIe pas/ie/ibl Je/IATCs Ha TeMbI, M KaK/asi TemMa 3JIeKTHUBHOIO Kypca
SIBJISIETCS TIPO/I0/DKEeHNeM Kypca 6uonoruu. OCHOBHOM THIT 3aHSITUM - TIPAKTHKYM.

[lnist HanboJiee yCIeLHOTO yCBOEHHsT MaTepHasia TVIaHUPYIOTCS pas3/MuHble (OPMbI
paboThl C ydYamMMHCS: pa3HooOpasHble (GOpMbI pabOTBl C TEKCTOM, TeCTaMH,
BBITIOJTHEHHE TBOPUECKUX 3a/jaHui. [171s1 TeKy11[ero KOHTPOJIsl Ha KaXXKJ0OM 3aHATHH
yual|MCsl PeKOMEeH/[yeTCsI CepHsi 3a[JaH1H, YaCTh KOTOPBIX BHITTOJIHSETCS B KJlacce, a
YacThb - JOMa CaMOCTOSITe/bHO. []71s1 IPOMEeXXyTOUHOT0 KOHTPOJIS - 3 KOHTPOJIbHbIE
pabotel B ¢dopme EI'D, u wuTOroBOro KOHTpO/sS— 3aueT Mo Kypcy «buomorusi B
3aflayax» TIPOeKTHas JiedaTe/qbHOCTb. Kypc —peannsyeT  KOMITETEHTHOCTHBIH,
JesITeIbHOCTHBIM UM WHAWBUAYAIBHBIM TOAX0/ K oOyueHuto. [lesiTeTlbHOCTHBIN
TM0JX0/| pean3yeTcsl B IpoLjecce TPOBeeHMUs] CAMOCTOSITeTbHBIX 1 IIPAKTUYeCKHX
paboT C yyarmMmcs, COCTaBIsIeT OCHOBY Kypca. [lesTelbHOCTb YUMTeJIsi CBOAUTCS B
OCHOBHOM K KOHCY/JIbTUPOBAaHHUIO yuall[UXcs, aHaau3y U pas3bopy Haubosee
1pob/IeMHBIX BOIIPOCOB U TeM. VIHAWBHAyamu3anys 00yU4eHust JOCTUTaeTCs 3a CUeT
WCIO/Ib30BaHMSl B TIpoliecce OOyuyeHHs] Te[jarorMueckoil TeXHOJIOTMH JIMYHOCTHO-
OPMEHTHPOBAaHHOTO oOpa3oBaHus. /[laHHas TEeXHOJIOTUs TI03BOJISIET  CO3/aTh
oOyuaromiyr0 ¥ pa3BUBAIOIIYIO Cpefly, KOTopasi CrocoOCTByeT HauboJsiee TOTHOMY
PAaCKPBITUIO 33[]aTKOB  CTapIIEK/JaCCHUKOB, o00ecrieurBaeT UM YCIOBUS IS
(hopmupoBaHUs HMHTepeca K yUeHHUIo, MaKCUMabHOU TBOPYECKOU
CaMOCTOSITe/IbHOCTH, aKTUBHOCTH, TIOATOTOBKE Y MPOBE/IeHNH YPOKOB JJAHHOTO Kypca
WCTIONIBb3yeTCsT  TEeXHOJIOTUsL  37j0poBbecOeperatroijero o0OyueHHsT M BOCIWTAHUS:
CO3[jaHMe TICUXOJIOTUYeCKOro KOM(OpTa, CAHUTAPHO-TUTHEHUYECKUX YCJIOBUH,



JIBUTaTe/IbHOW aKTUBHOCTH U [[PYTMX KPUTEPHEB, KOTOPBIE B/IUSOT Ha YCIEIIHOCTh B
00yueHHH.

Crioco0ObI OI[eHUBaHUS TOCTH)KEHHH 00yJaroluxcst
IocTikeHre HaMeueHHbIX 00pa30BaTe/bHBIX Pe3y/IbTaTOB (PUKCUPYETCS:

- TI0 TI0JTHOTE Y MPAaBUJIbHOCTH BBITIOJTHEHHS YUall[UMUCS 3aJjaHuii 6a30BOT0 YPOBHS U
TOBBILIEHHOT 0.

- COCTaB/IeHHe OMOJIOrMYeCKUX 3a44d4, MHTEeJIJIEKT-KapT,

-KOHTPOJIbHasi paboTa 1Mo pelleHuIo 3a/1a4 1o Matepuanam EuHoro
I'ocyzapcTBeHHOTO K3aMeHa 110 OMOJIOTHM;

-3all[UTa MPOEKTHBIX pab
YuyebHO-MeTOAMUECKOE 0becrieueHe
Metoauueckuie T0COOUS M [IOTIO/IHUTE/TbHAsK TUTepaTypa
JIuteparypa /ISl yuuTesist

1.Bepkun6sut M.B., I'narones C.M., Banosa H.I1., ®puaman M.B., ®ypanes B.A.,
Yy6 B.B. MeTtoauueckoe rmocobue K yueOHUKy “Ob61mas 6uosorus” - M.: MUPOC,
2000. — 93c.

2.H.J1.T'aneeBa.«CTo mipueMoB [jist yueOGHOTrO0 ycriexa yueHHKa Ha YPoKax OHOJIorvm»-
MeToudeckoe Tocobue aist yuuressi, MockBa: «5 3a 3HaHUsI»,2006T.

3.'nu A.A. Tlpuemsl niefaroruyeckout Texuuku. — M.: Buta-TIpecc, 2002. — 86c¢.

4 Tmutpuesa T.A., CymaroxuHn C.B., I'ynenkos C.U., MegseneBa A.A. buosorus.
Yesnopek. Obi1rjas 6rosmorus. 2010

5.ITonomapesa U.H., Comomus B.I1., CugensHukosa I'.[]. Ob1ias meToquKa
oOyuenust 6uonoruu. M.: M3garenbckuii 1ieHTp “Akagemus”, 2003. — 272¢

6.Bricorikas M.B. TpenrpoBounsble 3asaun. Bosnrorpaz. Yuurens: 2005.

7.Kyumenko B.C., [Taceynux B.B. buosnorus. llIkonbHasa onumnuazga. ACT -
Actpens. M.2002. 300c.

8. A.B. ITumeHoB. ¥Ypoku 6uosoruu B 10 — 11 Kiaccax, pa3BepHyTOe IJIaHUPOBaHHe
(B 2 yactsx. — SIpoc/apiib, - AKaieMusi pa3BUTHSI 00pa30BaHUsl.

9.C.[.[dukapes I'enerrka : COopHUK 3amau.-M.: 3gaTenscTBo «IlepBoe
CeHTs0ps»,2002.-112c.

10.C.W. bensnuna, K.A.Ky3emuna, 11.B.Cepreesa u fip. Pewienue 3azau 1o
redetuke.CI'MY,2009.

11. Amutpuesa T.A., Cymatoxun C.B., I'ynenkos C.W., Mensegea A.A. buosorus.
Yenosek. Ob1riast 6ronorus. Borpockl. 3aganust. 3agaun. — M.:

JIutepaTypa /151 yyalyxcsl.

1.A.B. Tepemos, P.A. [TetpocoBa - buonorusi. buonoruueckuii CiCTeMbl ¥ TIPOLIECCHI.
10 knacc. TTocobue ajisi cam.pabotel. Yrmy6s1. ypoBeHb. @T'OC. (M.: MHeMO31Ha),
2019r.

2.E.H. [lembsiakoB, A.H. Cob6ones: Buosorust. 10-11 kmaccel. COOpHUK 3a/1a4 U
yTpa)KHeHUH. YT1y0neHHbIN ypoBeHb, 2019 T.



3.I''M. Jpmvmmi, O.B. CabsuHa, JI.B. Bricorikas, [1.M. Bopogun. O6irjast 61osiorus:
MpakTUKYM 7151 yuanxcest 10 — 11 k1. o61jeobpa3oBaTenibHBIX yupexaeHwid; 2019.

40.B. T'uranu. O61jast buonorus, 9 — 11. Tabmmipl, cxemsl. — M.; - Biagoc, - 2007

5.PyBunckuii A.O., Boicotikast JI.B., I'narones C.M. O6iiast 6uosiorusi: YueOHUK fist
10-11 kmaccoB Ko ¢ yriybaeHHbIM U3ydeHreM Ouosnorud. — M.: TIpocBeliieHue,
1993. — 544c.

6.Crpeirud C.®. buonorus: ITogroroeka k EI'D: YuebHo-MeToanueckoe rmocobue -
Caparos:J/Tuuein, 2005. - 128 c.

7.C.I'. MamonToB, B.B. 3axapos, T.A. Ko3noBa. OcHoBbI 6roioruu (Kypc AJist
camoobpa3oBanusi). — M.; ITpocsemierue, 1992

8.baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. u 1p. buonorus: bonbiioi
CTIPABOYHMK /1JIs IIIKOJILHUKOB Y TIOCTYTAIOIIUX B BY3bL. - M: [Ipocda,2004.10

9.bonrosa 1.B. CoopHHUK 3azau 110 00111eti 6uonorun. — M.; «OHukc 21 Bek», - 2005.

10.>Kepeo1ioBa E.JI. Buonorus B cxemax U Tabsuiiax: ITocobue ajis IKOIBHUKOB U
abutypuenToB - CI16: Tpuron, 2005. - 128 c. M: [Ipoda, 2005. - 240 c.

11.Kupeesa H.M. buonorus s nocrymnaroiux B BY 3b1. CiocobbI peliieHus 3a1au
1o reHetvke. — Boarorpaz: Yuutens, 2003.

12.MoptoH [xeHkuHc. 101 kmroueBas uzes: reneruka. — M.: ®ANP-IIpecc, 2002.
13.ITetpocoBa P.A. OcHOBbI reHeTHKHU. TeMbl LIKOIBHOTO Kypca. — M.: [Ipoda, 20
Multimedia — moaaeprkka Kypca «o61asi 6uomorusi»

AgTopckue 1H¢poBble 00pa3oBaTenbHbIe peCypPChl

HOpyrue S0P Ha ycMOTpeHUe yuuTesis

NHTepHeT-pecypchl

http://www.eidos.ru — DHU0C-TIeHTP JUCTAHI[MOHHOT'O 00pa30BaHuUs

http://www.km.ru/education - Yue6HbIe MaTepuasibl ¥ CJIOBAapU Ha caiTe « KUpHIII U
Medoanii»

http://school-collection.edu.ru/catalog/search - Eunast Kosnekius 1iudpoBbIX
oOpa3oBaTesibHBIX PeCypCOB

http://window.edu.ru/window/ - efiHOe OKHO OCTYyTIa K 00pa3oBaTe/IbHbIM pecypcam
WuTepHeT no 6uosioruu.

http://www.5ballov.ru/test - Tect Ay abBUTYPHEHTOB I10 BCEMY IIKOJBHOMY KypCy
Ouosnoruu.

http://www.vspu.ac.ru/deold/bio/bio.htm - TenrekoMMyHUKal[MOHHbIE BUKTOPUHBI T10
Orosoruu - 5K0I0THMH Ha cepBepe BopoHe)XCKOro yHUBepcHTeTa

http://chashnikil.narod.ru/uchutil45.htm - Karasor ccbiiok Ha o6pa3oBare/ibHbIe
pecypcol IHTepHeTa 110 pa3geny "buonorus".

http://ic.krasu.ru/pages/test/005.html -TecTsI 1o 6roOTHUM.



http://www.kokch.kts.ru/cdo/ - TectupoBanue On-line 1o 61o/IOTHY /IS yUaAIIUXCS 5-
11knaccos.

[pyrue WHTEpHET- PeCypChl HA yCMOTpPeHMe YUuTesisi U 00yUaroImxcs.

Cogepyxanue Kypca

BBegenue — 2 yaca

Pemtenne 3asau no Teme «OcCHOBHble cBOMCTBa JkuBOro. CucremHas
opraHu3anus >XU3Hu»-1 yac

3aernneH1/1e OCHOBHOI'O COZiep>XaHHA TeEM B XO/ie pelleHHa 01O/IOrUUeCKUX 3aau:

buonorus - HayKa 0 KM3HU M ee 3aKOHOMepHOCTsX. [Ipeamer, 3aiaur, MeTOAbI U
3HaueHue Ouosioruu. CBsisb OWONOTMKM C [JPYTMMH HayKaMH, ee MeCTO
€CTeCTBeHHOHAYYHbIX U OHOJIOTMUeCKUX AUCLUTUIMH. BUOOTHs B cCTeMe KY/bTYPhI.
Mecto 6uonoruv B GopMHUPOBAaHKMK HAYYHOTO MHUPOBO33PEeHHsI M HAyUHOU KapTHUHBI
MHpa.

OcHoBHble Tpu3HaKu >xuBoro. OrpezeneHne TIOHATUS <«OKW3Hb». bHUonorMueckas
(¢opMa cyllecTBOBaHUSI MaTepUU. YPOBHM OpraHMW3al[uu >XUBOM MaTepuud U
TIPUHLIUIBI UX BbIIE/IEHUSI.

OcHoBHble TmOHATUA. buosiorus. JKusHb. OCHOBHBIE TIpU3HAKU JKUBOT'O. Y POBHU
OpraHM3aljii >XUBOM MaTepuu. Metoabl u3yueHus B Ouonorun. Kietka. TkaHb.
Opran. Opranu3sm. [Tonyssimms 1 Bug. buoreorjeHos. buocgepa.

Pa3gen 1. Pewienue 3a7au o Teme «MosekyssipHasi Ouosnorus»t - 15 yacos
3akperieHle OCHOBHOI'O CO/IePyKaHUs TeM B XO/le pellieHHsl OH0IoruyecKrx
3aja4:

XHMUUeCKUM CcoCTaB KeTKu. HeopraHnueckue BelljeCTBa.

XuMuyeckue 37ieMeHThI U UX POJib B K/leTKe. HeopraHuueckue BelllecTBa U UX POJib B
JKU3He/leATeIbHOCTH K/IeTKU. Bo/ja B K/leTKe, B3aMMOCBSI3b ee CTPOeHHs, XUMUUeCKUX
CBOWCTB W Owonornueckodd ponu. Conv HeOpraHW4YecKMX KWUCIOT, WX BKaf, B
obecrieueHre >KU3HE/ESATENILHOCTH KJIETKM W TIOfjep)kaHWe romeocrasa. VoHBI B
KjieTke, ux (QyHkuuu. OcCMOTHUeCKoe [laB/ieHWe W TYyprop B KieTke. BydepHsbie
CUCTeMbI KJIeTKH.

XUMHUYECKUM COCTaB KIeTKU. YTJieBOIbl. JIUMH/bI.

YrneBogpl B KU3HEZAEATENBHOCTH pPAaCTeHUM, >XUBOTHbIX, TpuboOB u OakTepuil.
CTpyKTypHBIE Y QYHKIMOHAIbHbIE 0COOEHHOCTH MOHOCAXapH/OB W A¥CaXapu/ioB.
BuononmMepsl - noscaxapy/bl, CTpoeHue 1 61ooruveckast posb.

JKupbl W unuapl, 0COOEHHOCTH WX CTPOEHHMs], CBs3aHHble C (YHKIMOHATBHOMN
aKTHBHOCTBIO K/I€TKU. XMMUUeCKUI COCTaB K/IeTKU. benku.

OpraHuueckre BellecTBa K/IeTKW. buornomuvepsr — Genku.  CTpyKTypHas
opraHu3auus 6eKoBbIX MosieKys1. CBoicTBa OenkoB. JleHaTypalysi U peHaTypaLys —



Ouosiornueckrii CMbIC ¥ 3HaueHre. OyHKIMU Oe/TKOBBIX MOJIeKy 1. DepMeHTbI, UX
posib B 0becrieyeHHH TPOLIeCCOB >KU3HeAesTeTbHOCTH. Knaccudukarus pepmeHTOB

XYUMUUeCKUM CcocTaB KieTKU. HyKnenHoBble KUCIOTbI. HyK/leMHOBbIE KUC/IOThI, X

poJib B Kietke. Victopus usyuenus. [IHK — Mosiekysia XxpaHeHUs Hac/leJICTBEHHOM
nHpopmatmu. CrtpyktypHas opranusanus [JIHK. Camoyasoenuwe [IHK. PHK, ee
BU/bI, OCOOEHHOCTH CTpOeHHs1 U (yHKIMOHUMpOBaHUs. AT® — OCHOBHOM
aKKyMyJSTOp SHepruvi B Kiaerke. OcCOOEHHOCTM CTpPOEHHs MOJeKydbl U (QyHKIUH
AT®. BuramuHsbl, CTpOeHHe, UCTOYHUK MOCTYIJIEHUSI ¥ POJIb B OpraHU3Me U KJIeTKe.

KonTponbHas paboTa 1o paszeny «Momeky/isipHasi 610/10THs»

OcHOBHBbIE TIOHSATUS. AMUHOKHCIOTBI. AHTUKO/OH. ['ApOdUILHOCTS.
I'napodobHOCTE. I'MuKonporennl. I'yanus. JeHarypanus. [THK. KogoH.

KommninemenrapHocts. Jlunonporenasl. JIokyc. MakpoaneMeHTbl. MUKPO3/IeMEHTHI.
MoHowmep. Hykieonporeugsl. Hykneotuzn. Ocmoc. Ilomumep. IlentuaHasg CBS3b.
PHK. TumuH. ®epmeHTsI. LIuTO3MH. Y panui.

MexrmipefMeTHble cBsa3U. Heoprannueckas XUMUs. XUMUYeCKre  3/1eMeHThI
nepuoauueckoi cucteMol [1.VI.MenpeneeBa. loHbI (KaTMOHBI U aHWOHBI). Bogau
JIpyrue HeopraHuueckue BelleCTBa, CTPOeHHe MOJIeKy 1 U CBOMCTBa. JJuccolmaiiys
371eKTpoauTOoB.  OpraHudeckass xumusi. OCHOBHbIe  TPYIIbBI  OpPraHAUYeCKUX
coefviHeHu. BydepHbie pacTBopbl. ®usrka. OcMoTruueckoe faBnenue. Juddysus u
0CMOC.

Paspen 2. Pemrenue 3aziau 110 Teme «L{utonorusi» -25 yacoB

3akperieHre OCHOBHOTO COZIEP>KaHUSI TEM B XO/Ie PellleHus1 OM0/I0ruuecKux
3a/au:

[Jyurosorus Kak Hayka.

[Tpeamer, 3a1a4u ¥ MEeTO/[bI COBPEMEHHOM LIUTOJIOTUUA. MeCTO IIUTONIOTUN B CUCTEME

€CTeCTBeHHOHAYYHbIX U OHOJOrMUeCKUX Hayk. VCTOpusi pa3sBUTHS IUTOJIOTHS.
TeopeTnueckoe W TIpaKTHYeCKOe 3HaueHWe IUTOJIOTUYeCKUX WCC/IeIOBaHUNA B

MeZMLIHe, 37paBOOXPAaHEHHH, CellbCKOM XO03sCTBe, [efle OXpaHbl TIPUPOALI U
Ipyrux cdepax uesoBeuecKou JiesTeTbHOCTH.

I/ICTOPI/IH OTKPBITHE KJIETKH. Knerounas Teopus. OCHOBHBIE TIOJIOXKEHUS HepBOﬁ
KJIeTOYHOU TeOpHHu. COBpeMEHHaH KJ/IeTOYHasdA TeOpHs, ee OCHOBHEIE I10/IO’KEHHA U
3HA4YeHHWE AJId pa3BUTUA Ouosioruu.

CTpoeHue KJIETKH U ee OpraHOU/bI.

[1na3maTtuueckass mMemMOpaHa W obOosiouka KiaeTkd. CTpoeHWe MeMOpaHBI KIIeTOK.
[TpoHVKHOBeHWe BeIeCTB uepe3 MeMOpaHy K/eTOK. Buzbl TpaHCIOpTa BeIlecTB
yepe3 LUTOMN/Ia3MaTUYeCKYI0 MeMOpaHy KJ/IeTOK (T1aCCHBHBIN U aKTUBHBIN TPAHCIIOPT,
9K301UTO3 U 3HAOL[UTO3). OcobeHHOCTH cTpoeHUst 000/10UeK IPOKApPUOTHUYECKUX U
5YKapUOTUYeCKUX KJIETOK.

[luTory1a3Ma U ee CTPYKTYpHbIe KOMITIOHEHThl. OCHOBHOE BellleCTBO LIUTOMJIa3Mbl, €ero
CBOMCTBA U QYHKIMHU.

Anpo uHTepdasHol K/1eTKU. XMMUYeCKHi COCTaB U CTpoeHue sifipa. 3HaueHue siipa B
oOMeHe BeIeCTB U Tepeziaue reHeTHYeCcKor nHGopMarivu. SApbIIIKO, 0COOeHHOCTH
CTpoeHUst U PyHKI[MU. XPOMOCOMBI, TIOCTOSTHCTBO YKCJ/Ia U (hOPMbI, TOHKOE CTPOEHHUeE.
[MTousiTHe 0 KapuoTure. ["arIouAHbIN U AUTIIOUAHBIN HaOOPbI XPOMOCOM.



Anmnapar I'onbmpxu. CTpoeHUe, pacrio/ioyKeHHe B K/IeTKaX XKMBOTHBIX M PACTEHUH,
¢dbyHkuuy anmapaTta ['onbAKd: CUHTE3 MOMMCAXapUi0B U UMHUI0B, HAKOTIEHHEe U
co3peBaHHe CeKpeToB (OeKu, JTUMU/IbI, TIO/IMCAaXapyU/bl), TDAHCIIOPT BeLeCTB, POJIb B
dhopMUpoBaHUM TIa3MaTUUeCKOW MemOpaHbl W jm3ocoM. CrTpoeHue U (YHKIUU
JIU30COM.

SHporna3matrueckas cethb (II1C), ee Trrbl. OCOOEHHOCTH CTPOEHUST arpaHy I PHON
(rnagkoit) u rpanynspHoi (mepoxoartoii) JIIC. 3nauenue rnagkoit SI1C B cuHTe3€
T0JIMCaxapy/ioB U JIMIIU/IOB, UX HAKOTJIEHUU U TpaHcropTe. 3auuTHas ¢pyHkius I11C
(M3omILMsE. M HeWTpanu3alysl BpeJHbIX /U1 K/IeTKW BelecTB). DyHKIUH
mepoxoBaroi JI1C (yuacTrie B cHTe3e 0e/KOB, B HAKOTIIEHUH Oe/TKOBBIX MPOYKTOB
Y UX TPAHCIIOPTe, CBSI3b C IPYTMMH OPraHOWaMH 1 000I0UKON K/IeTKH).

Pubocombl, 0cOGEHHOCTH CTPOEHUS U POJib B OrocrHTe3e Oenka. [Tomuprubocomel.
Bakyosu pacTtutenbHbBIX KIETOK, X 3HaueHue, cBs3b ¢ J1IC.

[TnacTuabl: N1eMKOIIacThl, XJI0POIVIACTbI, XpoMoIuIacTbl. OcOOeHHOCTH, CTPOeHHe U
dbyukiuu maactug. JHK mnactuz. [IpoucxoxkaeHwe X/oporuiacToB. B3anmHoe
TrpeBpalljeHue IIacTUf.

MuroxoH/ipuy, CTpoeHMe (Hapy)kKHasi U BHYTpPeHHsii MeMOpaHbl, KpHCTHI).
Muroxonzapuanbheie [JJHK, PHK, pubocomsl, ux posb. @yHKLIMN MUTOXOH/[PUH.

I'mniote3bl o TMPOUCXOXIAEeHUN MHTOXOHﬂpHﬁ. 3HaueHWe BO3HUKHOBEHMS KUC/IO-
POAHOIO AbIXdHWA B 3BOJIFOLIHH.

KrneTouHslii 1jeHTp, ero ctpoeHue U ¢yHKIMU. OpraHon/bl ABrkeHus. KietouHble
BKJIIOUEHUSI — HETIOCTOSIHHBIN OPraHOU/], KIIETOK, 0COOEHHOCTH M (DYHKITUH.

doTocunTe3

OOwmeH BelieCTB U 3Hepruu. [IoHATHE O TVIACTUUECKOM U SHEpreTHYecKoM oOMeHe.
dotocuHTe3. CBeToBasi W TeMHOBasi (a3bl (OTOCHHTE3a, OCHOBHBIE TPOLIECCHI,
rnpoucxozsie B 3TH (¢a3bl. OCHOBHble UTOTM CBeTOBOM a3kl - cuHTe3 AT,
Bbl/le/leHre KHCI0POZa, obpa3oBaHue BOCCTaHOB/IEHHOTO
HUKOTUHaMUafAeHuHANHYKeoTudochara (HAIP-H2). PorodochopunvpoBaHue.
CymMmapHoe ypaBHeHMe (oTocrHTe3a. [lepBUuHBbIe TIPOAYKTHI (POTOCUHTE3a.
@dOoTOCHHTE3 U ypOXKall CelbCKOXO3SMCTBEHHBIX KYJIbTYp. IIyTH TIOBBILIEHUS
TPOJYKTUBHOCTHU CeMbCKOX035HCTBeHHBIX pacTeHn. K.A. TuMUpsi3eB 0 KOCMUYeCKOMH
POJ/IU 3e/IeHbIX pacTeHU. XeMOCHHTe3 U er0 3HaueHHe B TIPUPO/e.

OHepreTHyeckuii 0OMeH

OHepreTnyeckuidi OoOMeH B K/IeTKe UM €ero OWOJOrMuUecKuil CMBICA.  JTarbl
9HEpPreTUYecKoro oOMeHa, TPUYPOUEHHOCTb 3THUX TMPOLIECCOB K OIpe/eeHHbIM
CTPYKTypaM KJIeTKU. 3HaueHre MUTOXOHIpui 1 AT® B sHepreTHueckoMm obMeHe.

BuocunTes Geska

BuocuHTes 0esiKoB B KJIeTKe U ero 3HaueHue. PoJib TeHOB B OMOCHHTe3e Oe/KOB.
['eHeTHUECKUH KO U er0 CBOMCTBA. DTarbl OMOCHHTe3a Oeika. Peakiiiy MaTpUUHOTO
cuHTe3a. Perysmus cuHTe3a 6e/KoB. I'eH-peryisiTop, reH-0repaTop, CTPYKTYPHbIe



reHbl, WX B3auMojelictBue. [IpuHUMN  00paTHOW CBA3WM B PeryJ/siUU
dbyHKUMOHUpOBaHUs TeHOB. CoBpeMeHHbIe TIpe/iCTaB/IeHUsl O TIPHUPO/ie TeH

Tunel AeJleHHs KJIeTOK

JKu3HeHHbIM LMK KAeTKM W ero IJrtamnbl. [loArOoTOBKAa K/IETKU K [JefeHUI0 —
nHTepdasa, ee rnepruoAbl (MpeCUHTeTUUEeCKUH, CUHTeTUUeCKUN, TIOCTCUHTeTUUEeCKU).
buonoruueckoe 3HaueHre uHTepdasbl. AMONTO3. MUTOTUUECKUM LIUKJI.

AwmuHTO3 U ero 3HaueHre. MUTO3 - IIUTO/IOTMYECKasi OCHOBA OeCIiosioro pa3MHOKEHMSI.
®a3bl MUTO3a, X XapaKTepyucTUKa. CTPYKTypHbIe U3MeHeHH sl U (PU3H0JI0TMUecKue
0CO0EHHOCTH OpraHOWJOB KJIETKH BO BpeMs MHTOTHUECKOTO [eseHus. BeperteHo
JlefieHusi, CTpoeHre U (PyHKL[MU HUTel BepeTeHa. bronornueckoe 3HaueHre MUTO3a.

Meii03 - {uTO/IOrMUeCcKasi OCHOBA IOJIOBOT0 Pa3MHOXKeHUs1. [TepBoe fieneHre Metiosa,
ero ¢asbl, UX XapaKTePUCTHUKA. YMEHbIIIeHWe UYHMC/la XPOMOCOM KakK pe3yJbTar
MepBOro jJlefieHusi. BTopoe [feneHue Melo3a, (a3bl, HX XapaKTepUCTHKa.
Buonorryeckoe 3HaueHue Mekio3a.

becnionoe u nosioBoe Pa3MHO>XeHHE.

®opMmbI U cIOCcOoObI PA3MHOXKEHHUSI OPraHU3MOB. becriosioe pa3MHOXXeHHe, ero BU/IbI U
3HayeHue. [To/l0oBoe pa3MHOKeHMe, ero BU/bl U 3BOJIIOLMOHHOe 3HadeHue. OO1as
XapaKTepUCTHKa M 0COOEHHOCTH pa3MHOXKEHHMsSI OCHOBHBIX TPYIIT OPraHW3MOB.
Pa3BuTHe My>KCKUX Y )KEHCKUX TT0JIOBBIX K/IETOK Y )KUBOTHBIX U PaCTeHUM.

OHTOreHes — WHAWBUYA/IbHOE€ Pa3BUTHE OPI'dHU3MOB.

OnnogoTBOpeHue U ero Turbl. OMI0J0TBOPEHUE U Pa3BUTHE 3apO/bllia Y )KUBOTHBIX.
OcHOBHBbI€ 3Tarbl S9MOPUOHATBHOTO PAa3BUTHS )KUBOTHBIX. B3aumogelicTBre uacTei
pa3BUBaIOLLlerocsi  3apofbilia. buoreHeTwueckuWii 3aKOH, €ro COBpeMeHHas
uHTeprpeTaius. [TocTamMbproHanbHOe pa3BUTHE.

BpenHoe BiusiHMe anKoross, HUKOTWHA, HApKOTUKOB, 3arps3HEHUs] OKpY)Karoleu
Cpeibl Ha pa3BUTHE 3apO/blllia >)XKUBOTHBIX U Ue/I0OBeKa.

OOmmass XapakTepucTHKa W OCOOEHHOCTH pa3MHOXKEHHs BHPYCOB, OaKTepuid,
BO/IOPOCJIEH, MOX000pa3sHbIX, MaropOTHUKO0Opa3HbIX, rO/I0CEMEHHBIX,
MOKPBITOCEMEHHBIX, TPUOOB U UIIaHHUKOB. CMeHa (a3 B )KU3HEHHOM LIUKJIE.

KountposbHas paboTta no pasgeny «Lluronorus»

OcHOBHBIE

MOHATHSL. ABTOTPO(BI. AMUHOKUC/IOTBL. AHa00/M3M. ACCUMUISLINSA. AHTUKOZOH. A
rirapat ['onbaKu. AKTUBHBIM TpaHCITOPT. A3po0bl. bakTeprodaru. brocunTes Geska.
Bpoxenve. Bakyonb. Bxmtouenus. T'aruiongHbili Habop XpomMocoM. JIMTIJIOWZHBIN
Habop xpomocom. I'eH. T'eHernueckuii kKoi. ['eHoM. ['eHoTtun. I'mMapodUILHOCT.
I'uapodobHOCTh. ['mukonus. Tnukokamuke. [nukonporteuzpl. ['paHa. ['yaHuH.
Henatypauus. [TuCcCUMUISLIUSL.

IOHK. OeixarensHbiil cyocTpar. Kierounoe geixanue. Kapuoriama. Katabomsm.
Kucnopogueiii  stan.  KopoH. KommnnementapHocTb. Kpucra.  JlelMKomiacThbl.
JInzocoma. Jlunonpotenel. Jlokyc. MakposnemeHTel. MaTpukc. MaTpyuuHbIl CUHTe3.
MeTabomu3m. Mukpotpybouku. MUKpOhHIaMeHTEI.

MukpoanemenTsl. MoHoMep. Hykneornporenzsl. Hykneotns. OnepoH. OpraHou/pl.
Ocmoc. Onepatop. [Tnactuapl. [TuHoumTo3. [Tomumep. TTomunentui,.



[MentuaHas cBsi3b. I[Ipokapuothl. Penpeccop. Pub6ocomel. PHK. CIIMI. Crtpowma.
CrtpykrypHble reHbl. Tpancisanus. Tpanckpunms. Tpurutetr. Tunakons.

Tumun.  ®aronuro3. depmeHThl.  XjoporuiacT.  XpOMaTtuH.  XPOMOILIACT.
Xpomocoma.llentpromu. Iutonnasmatryeckasi membpana. LIuto3uH. Ypauu.

doTocrHTe3. XeMOCHHTe3. JK30LMT03. OHJOLMTO3. JHAOIIa3MaTU4ecKas CeTb.
JyKapuoThl. fapo. AapsIiiko.

Becriosioe  pasmMHOXeHue. BeretatuBHoe pasmHOXeHuwe. 3urora. [losoBoe
pa3MHoKeHHe. [ToukoBaHnue. AnonTo3. JKu3HeHHbIN LUK/ KieTKu. CriepMaTo30u/,.
Cnopa. ftitieknerka. AMuTo3. Mutos. Metio3. Llentpomepa. iuTepdasa. [Ipodasa.
Anacdaza. Metadasa. Tenodaza. BepereHo fenenus. buBaneHT. ['eHepaTUBHas TKaHb.
['oMosiornyHble XpPOMOCOMBL.  [IBOITHOe OIIOA0TBOpeHUe. 3apoAbIlIeBblli MeLIOK.
Konsroranmsa. Kpoccunrosep. PenykunonHoe fgenenve. CriepmaroreHes. OBoreHes.
JKusnennbii 1MkaA. [ametodut. Cnopodut. BuoreHervueckuii 3akoH. bnacrtyna.
Bbnacromep. OmnogorBopenre. OHToreHes. BHyTpeHHee oriogotBopeHue. HapyskHoe
OTJIOOTBOPEHME. 3apo/pIllieBbie JINCTKH. OpraHorenes. [TapTeHorenes.
OmbpuroHanbHOoe pa3BuTHe. [TocTaMOproHanbHOe pa3BuTre. PuoreHe3. DKToiepMa.
OHTOepMa. Me3ozepma.

Me>XripeiMeTHbIe cBsi3u. Heopranuueckass ~ Xumus. XUMHUUeCKUe  3JIeMeHTbI
nepuoanueckot cucteMol [1.M.MeHzeneeBa. loHbI (KaTUOHBI W aHUOHBI). Boga u
JIpyrve HeopraHWuyeckue BelllecTBa, CTpOeHre MOJIeKyJ/ U cBoWcTBa. [luccouyarus
31eKTponnuToB. OpraHuueckas xumus. OCHOBHble Tpynmbl  OpraHMYeCcKUX
coenuHeHuil. BydepHsbie pactBopbl. Pu3uka. OcMoTuueckoe AapneHue. quddysus u
ocmoc. boranrka. Oco6eHHOCTH CTPOeHHS KIeTOK pacTeHui. OT/INUMS pacTeHUH OT
JKUBOTHBIX. 30070TUss. OCOOEHHOCTM CTPOEHHS] K/IeTOK J>XMBOTHBIX. OTIMUUs
JKUBOTHBIX OT pacTeHMM U rpuboB bortaHuka. Oco0eHHOCTH CTpOeHUsI W
pa3MHO)KeHHsI pacTeHHi. BereratnBHOe pa3MHOXeHHWe. [IpuBuBKU. OpraHbl
pacTeHuil, uUX cTpoeHuMe W (@yHKUMMU. CTpoeHMe I1[BeTKa — OpraHa CeMEeHHOTO
pasMHOXXeHus1. OmnbineHue. 3o0om0rusa. OCOOEHHOCTU pa3MHOXKEHUS >KUBOTHBIX
pa3/IMyHbIX CHUCTeMaTHuecKux rpynm. CrocoObl OTUIOAOTBOPEHHS y >KUBOTHBIX.
[TocTaMOpHOHABHOE  pa3BUTHE HACEKOMBIX. [[UK/I pa3BUTHS  3eMHOBO/HBIX.
Anatomust. OcobeHHOCTH SMOPHOHA/ILHOTO PAa3BUTHS UeI0oBeKa

Pasnen 3.Pertenue 3a7iau 110 Teme «I'eHeTuKa»-19+7 yacoB

3akperieHe OCHOBHOT'O COZIep)KaHWsi TeM B XOfe pellleHus OHOIOrMuecKux
3aja4:
He3saBucruMoe Hac/ieioBaHue MPH3HAKOB

[Tpeamet, 3aaud W MeTOZAbl TeHeTHMKH. OCHOBHBIE pa3fe/nbl TEeHEeTHKH. MecTo
reHeTUKH cpeil 0HM0/IOrMuecKruX HayK. 3HaueHue TeHeTHKH B pa3paboTke mpobiiem
OXpaHbl ~ TIPUPOABI,  3/IPABOOXPaHEHUs], MEJUIIMHbI, CeJbCKOr0  XO35HCTBA.
[TpakTHUeCcKoe 3HaUeHHe TeHETUKH.

['MeHgenb — OCHOBOIIOJIOKHUK TeHeTMKU. MeTos TeHeTUUeCKoro aHaausa,
pa3pabotannbiii [.MeHgeneM. ['eHeTuueckas CHMBO/JMKA. [IpaBWia 3ammcH CXeM
CKpelLLUBaHUS.

HacneoBaHue ipy MOHOTMOPUIHOM CKpell[UBaHUU. [JOMUHAHTHBIE U PeLleCCUBHbIE
npu3Haku. IlepBblli 3akKOH MeHensa - 3aKOH eAWHOO0Opasus THUOPUAOB IIEPBOTO
MoKojieHUs1. BTopolt 3akoH MeHzenss - 3akoH paciiernieHusi. [IpaBUio YUCTOThI



rameT. L{uTosornueckre OCHOBBI PACIIeryIeHrst IPY MOHOTHOPHUIHOM CKPell[UBaHUH.
CraTyucTUYeCKUM XapakTep paclierieHusl.

ITonsiTne o renax u amesiax. @eHOTUN M TeHOTUTT. ['OoMO3UroTa U reTepo3vrora.
Paciuenienuve 1ipy BO3BpaTHOM M aHa/IM3UPYIOLLIEM CKPeLMBaHUH.

HacnepoBanue mipu AuruOpugHOM CKpeljuBaHWM. He3aBucumoe KOMOWHUpPOBaHMe
He3aBHCHMBbIX Map NPU3HAKOB - TPETUH 3aKOH MeHzeris.

LluTonornyeckrie OCHOBbI HE3aBUCHMOT'0 KOMOWHWPOBaHMSI T1ap TIPU3HAKOB.
B3anMogelicTBre anie/bHbIX U Heaslle/IbHbIX TeHOB.

HacnenoBaHue npy B3auMO/ZIEMCTBUM ajl/ie/TbHBIX TeHOB. [JoMmuHHUpoBaHue. HemosiHoe
JoMmuHupoBaHue. KogomurpoBanue. CBepXJOMUHUPOBaHKe.

MHOXXeCTBeHHBIH ajljIe/Ti3M.

B3aumopeticTBrue HeasiesnbHbIX TeHOB. HoBooOpa3oBaHMs TIpY  CKpeIIMBaHWM.
OcobeHHOCTH Hac/e[oBaHUs KOMWYEeCTBEHHBIX TPU3HAKOB. KOMIIMMEHTapHOCTE.
Onucra3.  Ilomumepusa.  MHo)KecTBeHHOe — JeilicTBMe — reHOB.  [Ipumepsl
MHO>KeCTBEHHOTO /IefiCTBUSI TeHOB. B03MO)KHble MexaHH3Mbl OOBSCHEHHS 3TOrO
sIBJIeHUs1. ['@eHOTHIT KaK L1eJI0CTHast UCTOPUYECKU C/I0JKUBLIASICS CHUCTeMa.

XpomocoMHasi TeopHsi Hac/eJCTBeHHOCTH.

SBneHue CLerIeHHOro Hac/leJ0BaHusl ¥ OTPaHUYeHHOCTh TPeTbero 3akoHa MeHjers.
3nauenrie pabor T.I\MopraHa ¥ ero ImKOJbI B H3YYeHWM SIBJIEHWS CIL[€TUIEHHOTO
HacseoBaHust. KpoccuHroBep, ero 6uosiornueckoe 3HaueHve. I'eHeTHUeCcKre KapThl
xpomocoM. OCHOBHBIe 10JI0’KeHUsI XPOMOCOMHOM TeOpUH Hac/leICTBEHHOCTU. Bkiaz
mkosibl T.I.MopraHa B pa3paboTKy XpOMOCOMHOW TeOPUU Hac/ieICTBEHHOCTH.

I'eneTuka moJia.

lenetuka mnosia. [lepBUuHble W BTOPUUHBIE [10/I0Bble TPU3HAKU. XPOMOCOMHAs
Teopwusi onpezeseHus nosja. ['oMoraMeTHsbIi U reTeporamMeTHbIH MOJ.

Turnel oripeae/jieHUsd I10J1a. MexaHu3M rnogaep>KaHrss COOTHOLLIEHUA I10JI0B 1:1.
HaC]'Ie,E[OBaHI/Ie MPH3HAKOB, CLEIJIEHHBIX C IMOJIOM.

3aKOHOMEpPHOCTU W3MEeHUHUBOCTH.
N3meHunBOoCTh. Knaccudukaiiys K3MeHUUBOCTHU C TTO3ULIMM COBPeMEeHHOW reHeTHUKU.

deHOTUIIMUECKAS (MO,E[I/ICI)I/IKEIL[I/IOHH{:IH n OHTOFeHETI/IquKaH) N3MEeHUMBOCTb. HopMa
peaklijinu M €€ 3aBUCHMMOCTb OT TI'€HOTHIIA. CraTucTuueckue 3dKOHOMEPHOCTH
MO,E[Hq)I/IKaL[I/IOHHOﬁ N3MeHUMBOCTH; BapHa]_[HOHHbII‘;I P4 U BapUallMOHHAs KPUBAs.

I'eHoTunuueckass (KOMOWHATWBHAsi W MYyTal[MOHHAs) W3MEHUHMBOCTh. 3HaueHHe
KOMOMHATUBHONW W3MEHUMBOCTH B OOBSICHEHWH 3BOJIIOLIMOHHBIX  TIPOLIECCOB,
ce/leKIMM OpraHu3MoB. MyTalMOHHasg W3MEHUMBOCTb, €e BHUJbl. MyTanuu, Hux
ripuurHbl. Knaccudukaiys MyTaliuii 1o XxapakTepy U3MeHeHUsi reHoTUra (TeHHbIe,
XPOMOCOMHBbIe, TeHOMHBIe, [JUTOor1a3MaTruueckre). IlociecTBUS BIUSAHUS MyTareHOB

Ha opraHu3M. Mepbl 3al[UThl OKPY’Karollled cpefbl OT 3arpsi3HeHds MyTareHamu.
3aKOH TOMOJIOTUUECKUX PpsIIOB B Hac/e[CTBeHHONW wu3MeHunBocTU. H./.BaBusoga.
OKCIlepuMeHTa/IbHOe TT0/TyYeHre MyTalyu.

I'eneTHrKa uesioBeKa



I'eneTHKa ueoBeka. Uel0BeK Kak 00BEKT reHeTUUECKUX UCC/IeI0BaHUM. MeTo/bl
M3yueHHus Hac/le[ICTBEHHOCTH Ye/ioBeKa: reHeaiornyecKui,

OJTM3HELIOBBIN, I[UTOreHeTHUeCKUM, THOPUAN3alis COMaTUUeCKHUX KITeTOK.

HacnenctBeHHble 00/e3HM, WX PACIpOCTpaHeHHEe B TIOMYJIAIUSAX ueoBeKa. Mepbl
npodUIaKTUKA HaC/IeACTBeHHBIX 3aboseBaHUl dYesioBeKa. BpenHoe BiusiHUe
aZKOro/isi, HUKOTMHAa W HapKOTHMYEeCKHMX BellleCTB Ha Hac/e[[CTBEHHOCTb Ye/ioBeKa.
Menuko-reHeTHUYeCKOe KOHCY/IbTHPOBaHHe. KpUTHKa pacCUCTCKUX TeOPUH C MO3ULIUMA
COBPEMEHHOU r'eHeTHKHU.

OcHOBHBIE noHsTHs. ['eHeTHKa. ['MbpumoIOrHuecKuii
Metoz. HacnencrBeHHOCTh. MI3MeHUMBOCTS. Ajteib. AllbTepHaTUBHbBIE

ripusHaky. ['enotun. @enorur. I'eteposurora. 'omo3urora. ['ubpuz. JloMUHaHTHBINA
npusHak. PerleccuBHBINM TIpU3HaK. AHanv3upylollee CKpeljuBaHue. BosBpaTHoe
ckpemuBanue. JIureteposurora. [TomurubpugHoe ckpemyBanue. KomMrmMeHTapHOe
JerictBue reHoB. Onucra3s. [Tonumepus. [1nerioTpornys. MHOKeCTBEHHBIN asienusM.
KonomunaupoBanue. CBepxIOMUHHPOBaHKE. Hemomnxoe JOMUHUPOBaHUE.
CuernuieHHoe HacnezfoBaHue. ['pyrmnsl cuervieHus. KpoccuHrosep. KpoccoBepHsle U
HEeKPOCCOBepHbIe rameThbl. AyTOCOMBI. ['eTeporaMeTHbIN MoJ1. 'oMoraMeTHbIH MOJI.
CuervieHHoe € TIOJIOM  HacjeZioBaHue.  @eHOTUNIMYeCKass  M3MEHUUBOCTb.
MoaudukaliioHHasi U3MeHUHMBOCTh. BapuaHTa. BapuatiyioHHbli psii. BapuaiiioHHast
kpuBasd. Hopma peakimuu. OHTOreHeTuyeckass WU3MEHUMBOCTb. ['eHOTUNMUeckast
W3MEeHUUBOCTb. MyTaloHHass U3MeHUYUBOCTb. MyTtanuu. MyrtareHsl. ['eHHble
MyTalui. ['€HOMHbIe MyTal[id. XpOMOCOMHble MyTaiuud. KomOuHaTUBHas
W3MEeHUYMBOCTb. lluToruiasmatuueckass W3MeHUYMBOCTb. CIIOHTaHHble MYyTalUH.
JleraspHble  MyTaluM. 3aKOH TIOMOJIOTUYECKUX PpsJOB B Hac/eJCTBEHHOU
W3MEHUYUBOCTH.

I'enetuka uesnoBeka. HaciezcTeeHHble 001e3HM. AnbOMHKM3M. B/IM3HEIIOBLIN MeTOo .
lemobunms. T'ubpugusaiisgs COMAaTUUECKHUX  KJIETOK.  MeJUKO-TeHeTHUYeCcKoe
KOHCy/bTUpOoBaHue. [lomuaaktunus. [TonyisaLMOHHbINA METO/,.

MesxripeiMeTHbIe cBsi3u. Jkojiorusi. OXpaHa ~ TPUPOABI  OT  BO3/EUCTBUS
X035 CTBEHHOU JesiTeTbHOCTH yesioBeka. Teopusi
9BOJIIOLIUU. 3HaUeHUe U3MEHUMBOCTH B 3Bojtolud. Dusmka. MoHusupyrtoiiee
H3JTyueHue, MOHSATHe O [i03e U3aydeHus U buosoruueckoit 3ammre. Xumus. OxpaHa
TIPUPO/BI OT BO3ZEMCTBUSI XUMUUECKUX TTPOM3BO/ICTB.

Heopranuueckasi xumust. OxpaHa Npypo/bl OT HEFaTUBHOTO BO3/|€MCTBUS OTXO/0B
XUMHUYECKUX TTPOU3BOACTB. dusrka. PEeHTTeHOBCKOe U3yueHue.

[ToHsiTHE O /103€ U3/TyueHUs U OMOJIOTUYECKOH 3alluTe.

3auet no Kypcy «PellieHre OMOIOTHUYECKUX 3a/]a4 B XO/ie TIOATOTOBKU K ET'D» - 2
yaca

[IpoekTHas JeATebHOCTD -6u.
Temarnueckoe njiaHUPOBaHUE

BBegenue- 2 y

[varHoctvka ypoBHS

BeJieHHe B KypC.
A yp rapameTpoB yuebHOTro

OCTaBJ/IEHWE MaTPHULbI



ycrexa yueHuKa

TectupoBaHue —
[IMarHOCTUKA YPOBHS

rapaMeTpoB yueGHOro
ycriexa yueHHUKa

yueOHOro ycriexa yueHHKa.

PeliieHune 3az1au 110 Teme
«OCHOBHBIE

CBOIICTBA JKUBOTIO.
CuicTeMHas

OpPraHr3alvs )KU3HU».

IIpakTHUKyM 110
PeLeHU0 JIOTHYeCKUxX

3a7au

[TecTupoBanue

Pa3zen 1. MonekyisipHasi 61osiorust -

«XHMMHUUECKHM COCTaB
K/IETKH.

benku».

Bajziau v

3a/jay 1o aJrOpuTMy

154
3|P [IpakTUKyM 110
elleHue 3aad4 1o Teme: TectupoBaHue
PeIleHuIO JIOTUYeCKUX U
«XHMMHUYEeCK1I COCTaB
TBOPYECKUX 3a7jauy
K/IeTKH.
Heopranuueckue
BelLleCTBa»
[IpakTUKyM 110
4PerieHue 3a/1a4 110 TeMe: PELLEeHNIO JIOTUYeCKUX TectupoBaHue
Basiau
«XUMUYeCKH COCTaB
K/IETKH.
YrneBoapl. JIMTTUABD».
[IpakTUKyM 110
5-8Perienue 3azau 1o teme: PeLLeHU0 JIOTUYECKUX TectupoBanue

peliieHue 3a7au

«XMMUUYeCKUN COCTaB
K/IETKU.

ATD»

9PelieHre 3a7jau 110 TeMe:

HYKJ'IEI/IHOBI:IE KHCJ/IOTHI.

[IpakTUKyM 110
PeLLeHNI0 JIOTUYeCKUX

Bajau

TectupoBanue

COCTaBJIEHHE KD

Permenue 3amayu no teme:

[IpakTUKYM pelleHus
TBOPYECKUX 3a/jay U

Bazau

Perienue 3azau.




«XMMUYeCKUU COCTaB
K/IETKU.

HyK.TIEI/IHOB])Ie KHUCJ/IOTHI.
ATD»

[0 aJiropuTMy PellieHue
Bajiay Ha:

-CaMOKOITMPOBaHHE
MTHK,

FHaXOXKeHue
KO/TM4eCcTBa
MPOLIEHTHOT'0

COJlep>KaHust
HYK/Ie0TH/0B B L[elT1
THK,

FHaXOJKZeHue JJTUHbI
/THK no u3BecTHOM

OTHOCUTETLHOU
MOJIEKYISIPHOM Macce
JTHK u

OHOT'O M3 HYK/IEOTHUOB.

- COCTaBJ/IeHHe 3a/1a4 I10
reMe «HYK]'IEI/IHOBLIG

KIICJIOTBD»

164
17

[KoHTpo/bHast paboTa 1o
paszeny:

«MouJiekyispHas
Oronorvs»

HPOBepKa 3HaHHﬁ, yMeHI/Iﬁ M HABBIKOB IMOJ/JIYUE€HHBIX TIPpH
113yUeHUH TEeMBbI:

«PerrieHue 3a1a4 110 MOJIeKY/ISIPHOM OHMOIOTUM»
COOTBETCTBYIOLINX TPeOOBaHUAM

MOATrOTOBKH YDOBHA
BBITTY CKHUKOB.

Pazpen I1. utonorus
-254

ITpakTrKym 110

18Pemenue 3aja4 1o Teme: perieHuto joruyeckux [TectupoBaHue
3a/1au
«LluTosorys Kak Hayka.
COCTaBJ/IeHHE T
KnetouHas
[TEOPUSI»
19- [Pemenue 3azia4 1o Teme: [I[pakTMKYyM 10 peLLeHUI0
s o P Y P [TecTpoBanue
20 CrtpoeHue JIOTMYeCKux 1
K/IETKU U €€ OpraHOubI» TBOPUECKUX 3a/lau
21- [IpakTUKyM 10 pelleHuto
PerieHue 3a/iay 1o Teme: 2 [TecTupoBaHue
22 TOrMueCcKux 3ajau
«DoTocruHTe3»
23- [PellieHue 3a/iau TI0 TeMe: 4ll'lpaKT1/1KyM 1o peiieHrt0  [[ecThpoBaHue




26

«JHepreTUyeckuii 0oMeH»

UYIOTMYEeCKUX 3a4a4 U

Basiau 10 ajrOpUTMY

27-
34

PerreHre 3amay 1o TeMe:

«BuocuHTes Oemka»

[IpakTUKyM I10 pelleHU0
JIOTMUeCKUX,

TBOPUECKUX 33/]a4 U 3a/jau
[0 arOPUTMY

PeliieHue 3a1au Ha
camokorpoBanue [JHK,

KOJMpOBaHHe OesKOoB,
1eKOIMPOBAHUE MOJIEKY/T

JTHK. Onpezienienue
AMUHOKUCJIOT I10

reHetruueckomy koay JHK.

OrnipegeneHve
AMUHOKUCJIOT MO
reHeTUYeCKOMY

Kony u-PHK.

CoctaBiienue n-PHK 1o
(bparmenty JHK.

OripesiesieHrie aHTUKOIOHA
T-PHK u

AMHUHOKHCJIOTBI 10 KOZIOHY
-PHK.

3aaur Ha HaX0xKJeHue
KO/TM4eCTBa HYK/IeOTHU/ 0B

B [ITHK, AK B nonunentuze
M0 UCXOAHBIM

TdHHBIM.

CocraBneHuve 3azau.

[TecTupoBanue

35-
36

PeltreHre 3aiay 110 TeMe:
« TUMbI

1e/IeHHA K/JIeTOK»

2HpaKTHKyM T0 pelleHnr0

VIOTUYEeCKHUX 3a41d4 U

3d/1d4 110 a/ITOPUTMY

[TecTpoBaHue

38

Perienuie 3amau no teme:
«becmonoe

i1 [T0JIOBOE PA3MHOXEHUE»

2HpaKTHKyM T0 pelleHunI0

JIOTHYECKHUX 3a4a4

[TecTupoBaHue

39-
40

PerreHre 3amayu 1o TeMe:

«VIHauBUYyanbHOe pasBuTHe

opranu3moB» (OHTOTeHe3)

[IpakTUKyM I10 pelleHU0
JIOrMYeCcKUX 3aad

[TecTupoBanue




41- [KoHTpo/bHas paboTa 1o 2I‘Ip0BepKa 3HaHWM, YMEHUW U HaBbIKOB MOJIyUYeHHbIX IIPU U3y
42 paszeny TeMblI:
«PeltieHne 3a/1a4 10 I[UTOJIOTHH» COOTBETCTBYOIINX TPeOOB:
«LIuTonorus» aA o YIOIJUX TPeOoBe
[10/rOTOBKHU
YPOBHSI BbIITYCKHUKOB.
Pazgenlll. I'eHetrKa - 19 u + 7 4. Ha 060011[eHHe U IPOEKTHYIO JeSTETLHOCTD.
43- [IpakTUKYM I10 pelleH’o
PeriieHue 3azjau 1o Teme: 3 [TecTupoBaHue
45 [TOrMyecKux,

MPU3HAKOB»

«He3aBucrmoe Hac/iei0BaHue

TBOPUECKUX 3a1d4 U

pelIeHre TeHeTUYEeCKUX 3a/id4d
3d/1d4 I10 a/ITOPUTMY

PertieHue 1 cocTaBieHHe
Basiayu Ha

MOHOTHOPH/IHOE
CKpelllBaHue.
Ornipesenexve

BEPOATHOCTH I105IBJIEHUSA
IMOTOMCTBA C

BaZlaHHBIMU
[pY3HaKaMu.
OrnpeseneHue

KO/TMYeCcTBa MOTOMKOB C
Ba/laHHBIMU

[MTDY3HAKaMH.

OrnipegeneHuve
KO/MuecTBa (PeHOTUIIOB
1

"eHOTUIIOB ITOTOMKOB.

PerieHrie 0OpaTHBIX
Bajjau Ha
MOHOTHOPHUIHOE

CKpellliBaHue.

PerieHrie 3a/1a4 Ha
[TPOMEXXYTOUHOE

Hac/ieoBaHUe
MpH3HAKOB.

PernieHvie 3a/1a4 Ha
orpeziesieHue

[TOMUHAHTHOCTH U
periecCUBHOCTH
MpU3HAKa.

PerieHyre 3asiau Ha




er10/IHoe
OMHWHHPOBaHHE

KOJOMHWHHPOBaAHKE
3d1d41 Ha OI1ipeJejyieHue

PYTIT KDOBH ITOTOMKOB
poauTesiel 1o

aZlaHHBIM YCTIOBUSIM).

ellleHUe U COCTaBJ/IeHHEe
aziau Ha

UrnopuHOe
KpellvBaHNe Ha
bISICHEHUE

eHOTUIIa 0CO0eH,
rpe/ie/ieHre TeHOTUIIa

praHusma 1o
OOTHOIIIEHUIO

€HOTUITNYEeCKHX
JIaCCOB B ITIOTOMCTBe, Hd

ripejiesieHue
epOSITHOCTH TIOSIBJIEHHUSI

OTOMCTBA C
Ha/M31pyeMbIMU
pU3HaKaMHU.

ellleHye 3a/jau Ha
o/urubpusHOe

KpeLuBaHHe.

ellieHue 3aJau Ha
axoxaeHue
epOSITHOCTH

OsBJ/IEHHA TTIOTOMKOB C
rpejaej1eHHbIMU

PYU3HAKAMH.

nipefiesieHNe
OJTMUECTBA TEHOTUITOB

€HOTHUIIOB ITIOTOMKOB.

46-
48

PeltreHre 3aiayu 110 TeMe:

«B3auMoielicTBIe TeHOB»

PAaKTHKYM I10
eIIeHHIO JIOTHYeCKHUX,

BOpYECKUX 3a/la4 U
aziau 1o aaropuTMy

elieHue 3da/1a4 Ha BCe

[TecTpoBanue,

pelleHre reHeTUYeCKUX 3a4a4




THTIbI B3aI/IMO,qu‘/JICTBI/IH

Head/l/Ie/IbHBIX T'€éHOB
KOMITJIEMEHTAPHOCTBD,

BITHCTAa3, MOJIMMEepPHOe
elicTBHe TeHOB)

49-
51

PeriieHue 3azau 1o Teme:

«XPpOMOCOMHas Teopus

HaC/1e1CTBEHHOCTH»

[ [pakTUKyM I10

[TecTupoBaHue,
peLIeHU0 JIOTUYeCKUX,

TBOPUYECKUX 3a4d4 U

pelleHre reHeTUUeCKrX 3aziau
Baziay 1o aJropuTMy

Perienuie 3asiau Ha
CLIETIJIEHHOE
Hac/ies0BaHue,

BBISICHEHHE TeHOTHIIOB
ocobeil U orpefiesieHre

BEPOATHOCTH DOXIAEHUSA
ITOTOMCTBaA C

AQHA/TM3UPYyeMbIMU
MpY3HaKaMu.

Perienue 3asay, B
KOTOPBIX
paccMmarpyrBaeTcs

CIIeTJIEHHOe U
HEe3aBUCHMOe
Hac/ieZioBaHKe.

PermieHvie 3a/1a4 Ha
Hero/IHOe CLerieHue

reHOB, Ha COCTaB/IeHHe
CXeM KPOCCHHTOBepa.

52-
o4

PerieHue 3az1au 1o teme:

«['eHeTUKA M1O/Ia»

[IpakTUKYM 110

TectupoBanue,
peLLeHUI0 JIOTUYeCKHUX,

TBOPUECKHUX 3a/jau U pellieHre TeHeTH:
Bajiau 10 aJirOPUTMY 3azau

Pelienyve 3azau Ha
Hac/ieJOBaHWe TEeHOB,

[TOKa/IM30BaHHbIX B X-
XxpomocoMe. Pertienue

Bajiau Ha CLieryieHue C Y-
XPOMOCOMOM.

Pelrienyve 3azau Ha
Hac/ej0BaHue IByX

[TPDM3HAKOB CLETIVIEHHBIX C




[10JI0M
05- [IpakTUKYM I10
PerieHue 3az1au 1o Teme: 3 TectupoBanue,
57 peLeHuI0 JIOTUYeCKUX,
«3aKOHOMEPHOCTH TBOPYECKUX 3a/ja4 U pellleHre TeHeTU®
13MEHUYMBOCTH» 3afa4 10 arOpUTMy 3aza4
Peiienve 3azau Ha
OIrpesiesieHue TUTA U
B1/a
MyTaLAu.
58- |PerueHue 3ajau 1o Teme: [IpakTUKyM 110
TectupoBaHue,
59 |«['eHeTHKa peLLIeHUIO JIOTUYeCKUX,
TBOPYECKUX 3a/ja4 U pellleHye TeHeTU:
UesioBeKa»
3afja4 1o aJrOpUuTMy. 3aja4
Onpegenenve Tuna
Hac/leZloBaHNs IPU3HaKa
C
MOMOILIBIO aHa/In3a
PO/JJ0C/IOBHOM.
60- . [IpoBepka 3HaHUM, YMEHUI U HaBbIKOB I10JyUYeHHBIX TIPU
3auer 1o Kypcy «PeleHue 2
61 13yUYeHUU JIeKTUBHOI'O
Kypca «PerieHre 6M0I0rMyecKrx 3aiay B X0/ie MO/rOTOBK
Orionornyeckrx 3azay B Xoze
E1'D»
MOJTOTOBKU K COOTBETCTBYIOIIUX TPeOOBaHUSM ITOATOTOBKH YPOBHS
EL'O» BbIITY CKHUKOB.
62- 3alyTa TBOPUYeCKUX
[TpoekTHas JesaTeIbHOCTD
67 [IPOEKTOB
68 3akroueHue v 06001TIeHNEe 1
MaTepuara.

TpeboBaHMs K YPOBHIO TIO/ITOTOBKH 00YUarOIUXCS TI0 KYPCY:

[omKHBI 3HAaTh U YMETh:

-opmupoBatk LieHHOCTHOe OTHOIIIeHWEe K >KUBOU MPUpo/ie, K COOCTBEHHOMY
OpraHu3My; MOHUMATh O POJIU OMOJIOTHH B POPMUPOBAHUM
COBpeMeHHOKeCcTeCTBeHHOHayYHOM KapTUHbI MUPAa;

- yMeTh MPUMEHSTh CUCTeMY OMO/IOTMUeCKUX 3HaHWA: PaCKPbIBATh CYL[HOCTb
JKUBOT'0, Ha3bIBaTh OT/INYUSI KUBOTO OT HE)KUBOTO, TIEPEUNCIIATh
OCHOBHBIE3aKOHOMEPHOCTH OpraHu3alyy, (PyHKIIMOHUPOBaHUsI 00ObEKTOB, SIBJIEHUH,
TIPOLIECCOB >KUBOU TIPUPO/IbI, SBOJIFOLIMOHHOTO Pa3BUTHS OPraHUYeCKOro MUpa B €r0
eZIMHCTBe C HEXXWBOM NPUPOJ0W;

-chopMHpOBaTh Mpe/CTaB/IeHUs] O COBPEMEHHOM TeOPUH BOJIFOL[MH U OCHOBHBIX
CBU/IeTE/IbCTBAX IBOJIIOLIUM;



-BJ/IaieTb OCHOBAMH TIOHSITUMHOTO arifapara U Hay4HOTo si3blKa OMOIorvu:
HCTIO/Tb30BaTh U3yU€HHbIE TEPMUHbI, TIOHSTHS, TEOPHH, 3aKOHBI M 3aKOHOMEPHOCTH
J1s1 00bsICHeHUsT HaOJTI01aeMbIX OMOIOTMUeCKUX 00BEKTOB, SIBJIEHHH H ITPOLIECCOB,;

- IOHUMaHHUe CII0COOO0B MOTyUYeHUs1 OMO/IOTMUeCKUX 3HaHUH; HaJTMUKe OIbITa
HCTIO/Tb30BAHMUsSI METO/I0OB OHOJIOTUHM C 11eJTbI0 U3yUeHUsl )KUBBIX 0OBEKTOB,
0M0J/IOTHUeCKUX sIBJIEHWH U MPOLIeCCOB: Hab/ro/ieHue, OnrcaHue, TIPoBe/IeHUe
HECJIOKHBIX OMOJIOTMUeCKUX OTBITOB U SKCIIEPUMEHTOB, B TOM UKCJIe C
WCTIO/Tb30BAHKMEM aHAIOTOBBIX U IU(GPOBBIX MPUOOPOB Y HUHCTPYMEHTOB,

-yMeTb pellaTh yueOHbIe 3a7iaul OMOIOTMUeCKOT0 COZiepyKaHusl, B TOM UHCJie
BBISIB/IATH TIPUUMHHO-C/I€ZICTBEHHbBIE CBSI3H, IPOBO/IUThL PACUEThI, 1€/1aTh BBIBOJLI HA
OCHOBAHUY TIOJTYYeHHBIX pe3yJbTaToB,;

- yMeTb CO3/laBaTh U IPUMEHSTh C/IOBECHBIE U TpapruecKre MOIe/H it 00bSICHEHUS
CTPOEHUSI >KUBBIX CUCTEM, SIBJIEHUM U MPOLIeCCOB >KUBOU MPUPO/IBI;

-MIOHUMaHKe BK/IaJjJa POCCUMCKUX U 3apyOe>KHBIX YUEHBIX B pa3BUTHe OMOTOTMUECKUX
HayK;

- BJIa/IeTh HaBbIKaMK PabOThI C MHOPMaILHel OHOIOrMUecKoro CoJiep KaHus, Mpeji-
CTaBJIEHHOM B pa3Hol dopMe (B BH/le TEKCTa, TAaOJIMUHBIX JaHHBIX, CXeM, FPaHKOB,
[MarpaMM, Mojiesnieid, n300pa)keHui), KpUTHUECKOT0 aHa/Tu3a MH(OPMaI[UK U OLIEHKU
eé 0CTOBepHOCTY;

- yMeThb TJIAHMPOBATH M0/ PYKOBO/ICTBOM HaCTaBHUKA M MPOBOIUThL yueOHOe
HCCIieloBaHKe WM TIPOEKTHYI0 paboTy B 00/1acTv GHMOIOTHUY; C YUETOM HaMeueHHOM
ey hopMyIMpoBaTh MpobeMy, TUITOTe3Y, CTaBUTh 3a/laud, BLIOMpPATh aJ|eKBaTHbIE
METO/IbI JI7IsI UX pellieHNs], hOpMYIMPOBATh BLIBOIbI; ITyOIMUHO TIPECTAB/ISTh
MOJTyueHHbIe Pe3y/IbTaThl;

-yMeTb WHTerprupoBaTh OMOOrMUeCcKre 3HaHHUSI CO 3HAHUSIMU APYTHX yueOHBIX
MpeIMETOB;

JIucT u3MeHeHWH U [IOTIO/IHEHUH Kypca «PeliieHre OMOIOrMUeCcKUX 3azau
MOBBIIEHHOM C1oyKHOCTHU» 10 Knacc 2022-2023r

Neri/m | data BHocuMble 3MeHeHus No, naTta mpukasa, Ha
OCHOBaHUM KOTOPOTO
BHOCUTCS] U3MEHEHUe
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