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JyIeKTUBHBIN Kypc «MoJjieKkyasipHasi 0M0JIOTHS M TEHETHKA))
IHosicHuTeIbHASA 3aIIMCKA

OnekTuBHbIA Kypc «MosekynsipHass OHOJIOTHST W TEHETUKa» MpeJHa3HAueH s
yuammxcsi 11 kiacca, OXBaThIBAa€T pa3/ielibl, KOTOPbIE 3HAKOMST y4YalllUXCS C
COBPEMEHHBIMU TMPEACTABICHUSIMU OO0 OCHOBHBIX TE€HETHUYECKMX U OHOXUMHYECKUX
mpoIieccax, MPOTEKAIIINX B KJIETKAaX, C TJaBHBIMM MEXaHU3MaMHu (YHKIIMOHUPOBAHUS
T€HOB Y MUKPOOPTraHU3MOB, PACTEHUI U )KUBOTHBIX, C MIPUHIIUIIAMH OPraHU3allMi UX T'€HOB
U reHoMOB. Oco00oe BHMMaHHE YAENEHO Pa3BUTHUIO Y YYaIIUXCS MOHUMAHHUSA TOTO, KaKUM
00pa3oM (QPyHKIIMOHUPYIOT OCJIKK U T'eHbl, KaK pa3IMuHble TCHETUYECKUE U METa0O0INUECKUE
MPOIIECCHl B3aUMOCBSI3aHBI JIPYT C JPYroM M KaK OHH PETYJHPYIOTCA (paKTOpamu
OKpY XKaloIel cpeibl, KaKuM 00pa30M 3HAaHUS MOJIEKYJSPHO- T€HETHYECKHX IMPOIECCOB
IPUMEHSIOTCS B TEHHON MHKeHepuu. [lonydyeHHbIe 3HaHUS SBISIOTCS OCHOBOM, Ha KOTOPOU
bOpMUPYIOTCS 3HAHHUS OCHOBHBIX OHOJIOTMYECKHX MUCIUILUINH, MOHUMAHUE MEXaHH3MOB
ABOJIIOLIHH.

Kypc mnpennasnadeH s 3akperuvieHUs, TMOBTOPEHUSI U YIUIyOJIeHHS 3HaHW,
nosydeHHbIX B 10 kinacce u TpeOyromux Oosee riry0okoil oTpaOOTKU AJi yCHEIIHON cliayu
BBIITYCKHOT'O K3aMEHa 10 OMOJIOTHUH.

Heab kypca: 3akperieHME W paclIUpeHue 3HaHUN 00 OCHOBHBIX MOJIEKYJISIPHO-
FEHEeTUYECKUX TMpoIleccax M Ha HMX OCHOBE yYMEHHE peliaTh 3ajJadyd Mo MOJICKYJISPHOU
OMOJIOTUM Y TCHETHKE PA3HOM CTETICHH CIIOKHOCTH.

CoBpeMeHHBII HAllMOHAJBHBIA BOCIIUTATENIbHBIN HI€Al — 3TO BHICOKOHPABCTBEHHHBII,
TBOPYECKHM, KOMIIETEHTHBIN TI'pakaaHuH Poccun, npuHumaromuii cyar0y OtedecTBa Kak
CBOIO JIMYHYIO, OCO3HAIOIIMI OTBETCTBEHHOCTh 3a HACTOAIIEe W OyJyllee CBOEW CTpaHbl,
YKOPEHEHHBIM B AYXOBHBIX M KYJbTYPHBIX TPAAUIMUSAX MHOTOHAIIMOHAJIBLHOTO Hapoja
Poccuiickon @enepanumu.

Oo6mas weap Bocnutanuss 8 MOAY COILI ¢ YUOII Ne 37 r. KupoBa nu4HOCTHOE
Pa3BUTHE LIKOJbHUKOB, MPOSIBIISIOIIEECS

1) B yCBOGHMM MMHU 3HAaHUN OCHOBHBIX HOPM, KOTOpbIE OOIIECTBO BHIpA0OTAIO Ha
OCHOBE ITHUX IIEHHOCTEH (TO €CTh, B YCBOCHUU UMM COLIMAIHLHO 3HAYMMBbIX 3HAHU);

2) B pa3BUTUU UX MO3UTHUBHBIX OTHOIIEHUH K HTUM OOIIECTBEHHBIM IEHHOCTSM (TO
€CTh B Pa3BUTHH UX COLIMAIBHO 3HAYUMBIX OTHOUIEHUN);

3) B mpUOOpPETEHWHM UMM COOTBETCTBYIOIIETO 3THUM IIEHHOCTSIM OIbITa MOBEACHUS,
OmbITa MPUMEHEHUS CPOPMHUPOBAHHBIX 3HAHWM W OTHOIIEHWN Ha MpaKkTUKE (TO €CTh B
MPUOOPETEHNN UMU OTIbITA OCYIIECTBICHUS COMMAIIBHO 3HAYUMBIX JIET).

[Iporpamma BOCTIMTAaHHS peanu3yeTcs B EAUMHCTBE Y4YE€OHOM H BOCHUTATEIbHOU
NeATEeIbHOCTH 00pa30BaTeIbHOM OpraHU3ali M0 OCHOBHBIM HAMPABJICHUSIM BOCIUTAHUS B
cootrBeTcTBUM ¢ PI'OC OOO 1 oTpakaeT rOTOBHOCTh OOYYaIOMIMXCS PYKOBOJCTBOBATHCA
[IEHHOCTSIMU U TPUOOPETaTh MEPBOHAYAIBHBIN OIBIT JACATEIBHOCTH HA UX OCHOBE, B TOM
YUCJIE B YACTHU:

1) I'paxxmaHckOro BOCHHUTaHMSI, CIOCOOCTBYIOIIETO (DOPMUPOBAHUIO POCCUMCKOMN
IPOKIAHCKOW MJICHTHYHOCTH, TPUHAIICKHOCTH K OONIHOCTH TpakmaH Poccuiickoit
®enepauun, Kk Hapoxy Poccum kak MCTOYHMKY BiacTd B PocchiickoM rocyaapcTsBe U
CyOBEKTY ThICSYENIETHEH POCCUIICKON TOCYyIapCTBEHHOCTH, YBAaXXEHHUS K MpaBaM, cBOOOAAM
1 00s13aHHOCTSIM TpakaaHnHa Poccum, mpaBoBO#l ¥ MOJUTUIECKOMN KYJIBTYPHI.

2) TlaTpuOTHYECKOTO BOCIIUTAHUS, OCHOBAHHOTO HA BOCIHUTAHUU JIOOBH K POJHOMY
Kpato, PoauHe, cBoeMy Hapojy, yBaxeHUs K ApPYruM Hapojaam Poccum; uctopuyeckoe



npocBelleHrne, (HopMUPOBaHHE POCCUHCKOTO HAIMOHAIBLHOTO HCTOPUYECKOTO CO3HAHMS,
POCCUNCKOW KYJIbTYPHOU UIEHTUYHOCTH.

3) JlyXxOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS HA OCHOBE JTyXOBHO-HPABCTBEHHOU KYJIbTYPHI
HaponoB Poccum, TpamunuoHHBIX — penuruit  HapogoB  Poccum,  QopmupoBanHme
TPaJAUIIMOHHBIX POCCUMCKUX CEMEHHBIX IEHHOCTEHW; BOCIHUTAHHWE YECTHOCTH, HOOPOTHI,
MUJIOCEPAUsl, CIPABEMJIMBOCTH, JPYKETO0US U B3aMMONOMOLIM, YBaXKEHUA K CTapIIUM, K
MaMsITH TIPEJKOB.

4) DCTEeTHYECKOro BOCIHTAHMS, CHOCOOCTBYIOMIETO (DOPMHUPOBAHUIO ICTETUUYECKON
KyJbTYphl Ha OCHOBE POCCUHCKUX TPAJMIIMOHHBIX TYXOBHBIX IIEHHOCTEH, MPUOOIICHUE K
JTy4imuM o0pasiiaM 0T€YECTBEHHOTO U MUPOBOTO HCKYCCTBA.

5) ®usuyeckoro BOCHUTAHUS, OPUEHTUPOBAHHOTO Ha (OPMHUPOBAHUE KYJIbTYPHI
3I0pOBOr0 00pa3a KU3HU M SMOLMOHAIBHOrO OJIaromnoiayyus - pa3BUTHE (U3MUECKHUX
CIIOCOOHOCTEN C y4eTOM BO3MOXKHOCTEM M COCTOSIHUSI 3JI0POBbsI, HABBIKOB O€30IMaCHOIO
MOBEAECHHUS B IPUPOJHOU U COLMAIIBHOU CPEZE, YPE3BbIUANHBIX CUTYaLIUSX.

6) TpynoBoro BOCHHUTAaHMS, OCHOBAaHHOTO Ha BOCIUTAHMM YBAaXEHUS K TPYNY,
TPYIALIMMCS, pe3yJbTaTaM TpyJa (CBOEro W APYTHUX JIOJeH), OPUEHTAUH HAa TPYAOBYIO
NEeSATENHHOCTD, TMONy4YeHUEe MPOodecCrr, JIMIHOCTHOE CAMOBBIPAKCHHUE B TPOIYKTHUBHOM,
HPaBCTBEHHO JOCTOMHOM TpyJA€ B POCCUIICKOM OOLIECTBE, AOCTH)KEHHE BBIJAOIIMXCS
pe3ynbTaToB B MPOdeCcCUOHATBHOU IEATETbHOCTH.

7) DKOJOTrMYECKOro BOCHUTAHMS, CIIOCOOCTBYIOLIErO (POPMUPOBAHUIO IKOJIOTMUECKOM
KyJIbTYpbl, OTBETCTBEHHOT0, OE€pEKHOI0 OTHOIICHUS K IMPHUPOJE, OKpY’Kalollel cpene Ha
OCHOBE POCCHUUCKHX TPAIUIMOHHBIX JYXOBHBIX IIEHHOCTEW, HABBIKOB OXpaHbI, 3aIUTHI,
BOCCTaHOBJICHHSI IPUPO/IbI, OKPYKAIOLIEH CPEeJIbl.

8) LleHHOCTH Hay4YHOTrO MO3HAHUS, OPUEHTUPOBAHHOIO HA BOCIHUTAHUE CTPEMIIEHUS K
NO3HAHUIO ce0s W JPYyTrux JIOJAeH, NPUpPOAbl W OOIIECTBA, K TMOJYYECHUIO 3HAHUM,
KAueCTBEHHOI0 O00pa3oBaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB M OOIIECTBEHHBIX
MOTpPEOHOCTE.

[leneBble OpUEHTUPHI PE3YIHTATOB BOCITUTAHMS.

TpeGoBaHusA K JUYHOCTHBIM pe3yjbTaTaM ocBoeHus oOydarommmucs OOII COO
yctanosiiensl ®I'OC COO.

Ha ocHoBanum »Tux TpeOOBaHMU B [JaHHOM pa3lielie IMpeACTaBiICHbl LeJeBbIe
OpPUEHTHUPBI PE3yJbTATOB B BOCIHUTAHUHM, PA3BUTUU JIMYHOCTH OOYYAIOUIUXCS, Ha
JNOCTHMKEHHUE KOTOPBIX JOJDKHA OBbITh HalpaBlieHa JAESTEIbHOCTh MEIaroru4eckoro
KOJUIEKTHUBA JJ1s1 BeIosiHeHUs: TpeboBanuii ®I'OC COO.

[leneBble OpUEHTHUPHI OMPEICICHBl B COOTBETCTBUU C WHBAPUAHTHBIM COJEpKaHUEM
BOCIIUTAHUS  OOy4YalolMXCS HAa  OCHOBE  POCCUUMCKUX  0a30BbIX  (TpaKIaHCKUX,
KOHCTUTYIIMOHAJILHBIX ) IIEHHOCTEH, 00ecIreunBaOT €IMHCTBO BOCITUTAHUS,
BOCIUTATEIBHOTO MPOCTPAHCTBA.

[leneBbie OpUEHTHUPHI PE3YJIbTATOB BOCIMUTAHUS HA YPOBHE HAYAIBHOTO OOIIETO
o0pa3oBaHUs.

1. I'pax1aHCKO-MAaTPUOTHYECKOE BOCTTUTAHUE:
-3HAIOIIUHN U JIOOSIIHNN CBOIO MaJIyI0 POJIMHY, CBOM Kpai, UMEIOITUN TIPEICTaBICHUE O
Ponune - Poccun, ee TeppuTOprU, pacoIOKEHUY;



-CO3HAIONIMI MPUHAJJICKHOCTh K CBOEMY HapoJy M K OOImHOCTH rpaxnan Poccuw,
IPOSIBISIONINI YBaKEHHUE K CBOEMY U APYTUM HApOJaM;

-[IOHUMAIOIIUM CBOIO CONMPUYACTHOCTh K MPOILIOMY, HACTOAIIEMY M Oyayuiemy
poaHoro kpas, ceoer Ponunsl - Poccun, Poccuiickoro rocynapcrsa;

-MIOHMMAOIIMKM 3HAUY€HHE TPAKIAHCKUX CUMBOJIOB (TOCYyJapCTBEHHasi CHMBOJIMKA
Poccum, cBoero permona), mpa3aHUKOB, MECT MOYUTAHUS T€POEB U 3alIUTHUKOB OTeuecTBa,
MPOSIBJISIFOIIMN K HUM YBAKEHHUE;

-UMEIOLIMN ITIEpBOHAYAIbHbIEC NIPEACTABIICHUS O MPAaBaX U OTBETCTBEHHOCTH YEJIOBEKA B
o0111ecTBE, TPAKIAHCKUX ITpaBax U 00sI3aHHOCTSIX;

-IPUHAMAIOIINA y9acTHUE B >KM3HU Kiacca, 001eo0pa3oBaTebHON OpraHu3aIiy, B
JTOCTYITHOW MO BO3PACTy COLUAIBLHO 3HAYMMOU JIEATEILHOCTH.

2. JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

-YBOXKAKONMN JTYXOBHO-HPABCTBEHHYIO KYJBTYPY CBOCM CEMbH, CBOErO0 Hapoja,
CEMEIHBIC IICHHOCTU C YYE€TOM HAllMOHAIbHOM, PEJIMTMO3HON MPUHAJIJIC)KHOCTH;

-CO3HAIOIINN IEHHOCTH KaXXJ10U1 YeJIOBEYECKOH J)KU3HU, MIPU3HAOIAN
VHIUBUIYAIBHOCTh U IOCTOMHCTBO KayKJIOI'0 YEJIOBEKA;

-00pOJKeNIaTeNIbHBIA, TPOSIBISIONINN  CONEpeKUBAaHUE, TOTOBHOCTh OKa3bIBaTh
MIOMOIIIb, BEIPKAIOIIUN HEMPUATHE TTOBEACHUS, TPUUUHSIONIETO (PU3MUYECKUN U MOPAJIbHBIN
BpEl IPYTUM JIFOJSAM, YBAXKAOIINNA CTapIInX;

-YMEIOIIHNN OLICHUBATH MOCTYIIKU C TTO3UIIMN UX COOTBETCTBUSA HPABCTBEHHBIM HOPMaM,
OCO3HAIOIINI OTBETCTBEHHOCTH 3a CBOU MOCTYIIKH;

-BJIQJICIONIMNA TMPEJCTABICHUAMU O MHOTO00pa3uu SI3BIKOBOTO U KYJbTYPHOTO
nmpocTpaHcTBa Poccum, MMeromuili nepBoOHAYaIbHBIC HABBIKH OOIIEHUS C JIIOJBMHU Pa3HBIX
HapOJI0B, BEPOUCTIOBEIaHUN;

-CO3HAKOIIUN HPABCTBEHHYIO M 3CTETUUYECKYIO LIEHHOCTh JINTEPATYPbl, POJHOIO S3bIKA,
PYCCKOTO A3bIKa, MPOSIBIISIFOIIMN UHTEPEC K YTCHUIO.

3. DcTeTn4YecKkoe BOCIUTAHUE:

-CIOCOOHBI BOCIIPUHUMATh U YyBCTBOBAaTh MPEKPACHOE B OBITY, MPUPOJE, UCKYCCTBE,
TBOPYECTBE JIFOJICH;

-IPOSIBJISIIONINM MHTEPEC M yBAXKEHHE K OTEUECTBEHHOW M MHUPOBOM XyJI0’KECTBEHHOU
KYJbTYpE;

-IIPOSIBIIAIONINM CTPEMJIEHHE K CaMOBBIPOXXEHHUIO B Pa3HBIX BHUAAX XYI0KECTBEHHOM
NEeATeIIbHOCTH, UCKYCCTBE.

4. ®dusnyeckoe BocmuTanue, GopMUpoOBaHUE KYJIbTYPHI 3J0POBbS M IMOIMOHATIHLHOTO
OJ1arornoayyus:

-0Epe’)KHO OTHOCAIIMNACA K (DU3MUECKOMY 3J0POBBIO, COOJIFOAIONINN  OCHOBHBIC
MpaBuiia 3J0pOBOT0 U 0€30MacHOTO JIsl ce0s U IPYTUX JtoJiei o0pa3a )KU3HU, B TOM YUCJIE B
UH()OPMAITMOHHOH CpEeJIE;

-BIIAJICIOIINI OCHOBHBIMH HAaBBIKAMH JIMYHOW U OOIIECTBEHHOW THUTHUEHBI, 0€301aCHOTO
MOBEJICHUS B OBITY, IPUPOJIE, OOIIECTBE;

-OPUEHTUPOBAHHBIA Ha (PU3WYECKOE Pa3BUTHE C YUYETOM BO3MOXKHOCTEH 3I0POBBS,
3aHATHS (PU3KYIBTYPOH U CITIOPTOM;

-CO3HAIONIUH W NPUHUMAIOITUH CBOIO IOJIOBYIO MPUHAIC)KHOCTh, COOTBETCTBYIOIINE
eil mcuxou3nvecKre U MOBeICHYECKNE OCOOCHHOCTH C YY€TOM BO3pacTa.



5. TpynoBoe BociuTaHue:

-CO3HAIOUIUH IIEHHOCTh TPYy/Aa B )KU3HU YEJIOBEKa, CEMbU, O0IIECTBA;

NPOSIBIISIIONINN  YBaXXEHUE K TPYAy, JIOJAAM Tpyla, OEpeKHOE OTHOILICHHE K
pe3ynbTaTam TpyJa, OTBETCTBEHHOE MOTPEOICHUE;

-MPOSIBIISIONINNA UHTEPEC K pa3HbIM Ipodeccusim;

-YYaCTBYIOIIMKA B PA3JIMYHBIX BHUJAX JOCTYIHOTO IO BO3pACTy Tpyla, TPYAOBOH
JNESATENBHOCTH.

6. DKOJIOTHYEeCKOe BOCIIUTAHHE:

-IIOHUMAIOIINK IIEHHOCTh NPUPOIbI, 3aBUCUMOCTD KU3HU JIIOJIEH OT MPUPOAbI, BIUSHUE
JIIOZEU HA IPUPOLY, OKPYKAIOLILYIO CPENY;

-TIIPOSBJISIIONIUNA JIFOOOBb M OEpEeXHOE OTHOIIEHHUE K MPHUPOJE, HENMPUSATHUE JCHCTBUIA,
MIPUHOCSIINX BpeJl MPHUPOJIE, OCOOCHHO KMBBIM CYIIIECTBAM;

-BBIpaXKaIOIIM TOTOBHOCTh B CBOEH JEATEIBHOCTH MPHUIACPKUBATHCS AKOJIOTHUYECKUX
HOPM.

7. LleHHOCTH Hay4YHOIr0 TO3HAHUS:

-BBIpAXKAIONIUN TO3HABaTEIbHbIE WHTEPECHhl, AKTUBHOCTb, JIFOOO3HATEIHHOCTh W
CaMOCTOSTEIILHOCTh B TTIO3HAHWU, HHTEPEC U YBAKEHUE K HAYYHBIM 3HAHUSAM, HAYKE;

-00TaTafoNMii IEPBOHAYATBLHBIMU TIPEACTABICHUSIMU O TPHUPOIHBIX W COIHATBHBIX
o0BbeKTax, MHOrooOpa3uu OOBEKTOB U SBICHUN MPUPOIbI, CBSI3U >KHUBOM U HEKHUBOU
IPHUPOJIBI, O HAYKE, HAYYHOM 3HAHUH;

-AMEIOIINI TIEpBOHAYAIBHBIC HABBIKM HAOJIOJICHHM, CHUCTEMATH3aIlid U OCMBICIICHUS
OTIbITA B €CTECTBEHHOHAYYHOU U TYMAaHUTAPHOUW 001acTsIX 3HAHUS.



Conepxanne Kypca

KonunuectBo yacoB 34

Beenenue (14). JKuBasg kineTka Kak CIOXHBIM KOMIUIEKC XHMHUYECKHUX BEIIECTB.
HuzkomonexkynspHble BelecTBa — KMCTOYHUK DSHEPTUM M MOHOMEPBI I MOCTPOCHUS
nosuMepoB. 'oMo u rereponosiuMepsl. B3anmoelicTBie MoJieKysl Kak OCHOBa 00pa30BaHUs
1 QYHKIIMOHUPOBAHUSI KOMIIOHEHTOB >KUBBIX KJIETOK.

Paszpnen 1. beakn, HK, ux ouocunre3 (10 4)

['moOynsipusie u  puOpwwisapubie Oenku. Ponb  pa3nuyHbIX B3aUMOJCHCTBUN B
0o0pa3oBaHUM MPOCTPAHCTBEHHOW CTPYKTyphl Oenka. OuOpuuisipHble O€IKM  Kak
KOMITOHEHThl MEXaHHUYECKHX CTPYKTYp HUBBIX OpraHm3MoB. MHorooOpasue (yHKIui
OEJIKOB.

XapaKkTepuCcTUKa MyPUHOBBIX U MMPUMHUJIMHOBBIX OCHOBaHMH, BXxoasamux B coctaB HK.
Pazmuuusa mexny JHK u PHK. Llentpanshbiii noctynar monekyiasipHoi Oouonoruun: JIHK-
PHK-6emok u ero passutue. Coaepxanue JIHK B opranusme u jokaimsaius €€ B KJIETKE.
Konbuesas JIHK HekoTopbix (aroB, MHUTOXOHIPUI U XJOPOIUIACTOB. YcCHEXU W
MEePCIEeKTUBBl B pacliuPpoBKE CTPYKTYpbl TE€HOMOB MHUKPOOPTaHU3MOB, PACTCHHUU W
KUBOTHBIX. N30bITOYHOCTH M KoMmmakTtHoctb  moisekyn — JIHK. CrpoeHnue
xpomaTtuHa.CtpoeHue cTpykTypHbix reHoB. MyTtaruu B JIHK u axTops! ux BbI3bIBaIONINE.
Penapaumss crpykrypet JIHK u ee 3nauenme gna coxpanenus BuaoB.PHK, wux
KJ1accu(puKanus.

Mexann3m Ouocunrte3a JIHK. Perummkanuonnas Buika u atambl OmocmHTe3a JIHK.
Oco0eHHOCTH pPEeIUIMKAIIUU Y PO- U 3YKAPHOT.

buocunrte3 PHK u ero perymnsuus y npo- v 3ykapuot. OOpaTHasi TPaHCKPUIILUS U €€
3HAYEHHE JJIs1 CYLIECTBOBAHUS BUPYCOB. JJOCTMKEHUS U IEPCIIEKTUBBI MOJIEKYJISIPHOU
OMOTEXHOJIOTHH.

buocunTe3 OenkoB. MaTpuuHblii Xapakrep OuocuHTe3a Oenka. AkrtuBupoBanue AK
(cuate3 ammuaoanun- TPHK). Cocras npo- u sykapuotuueckux pudocom. [lommpubGocomsl.
Oranbl TpaHCISIIUU (MHUIIMAIMS, SJIOHTallKs, TEPMUHALINS) U UX perysiius. [ eHeTnueckuii
koJ1. IcTopust ero OTKphITHUSL.

Paznen 3. YrueBoabl u ux oomeH (3 1)

Knaccudukamus yrieBomoB. ®dynkmuu yrieBogoB. OOMeH yrieBoaoB. [iukonms.
bpoxenue. Ilukn KpebGca, ero 3HaueHre B oOMEHE BEUIECTB UM OOECIEUEHUU OpraHU3Ma
SHEpruei.

Pazngen 4. I'eneruka (204)

['eHeTHKa — HayKa 0 3aKOHOMEPHOCTSIX HACJIECTBEHHOCTU U U3BMEHYMBOCTU. McTopus
OTKpbITHI. 3aKOHbI MeHnaensi. MoneKynsipHblE OCHOBBI HACJIEACTBEHHOCTH U U3BMEHYMUBOCTH.
Henonnoe nomuHnpoBanue. Ananusupytouiee ckpemupanue. Hacnenosanue rpynn KpoBH.
['eneruka nosa. CiemyieHHOE C TIOJIOM HaclieoBaHue. B3anmoericTBrie reHoB (
KOMIUIEMEHTapPHOCTD, SIUCTA3, MouMepus). 3akoH Moprana. CocTaBlieHHEe XPOMOCOMHBIX
kapt. ['enernka yenoseka. PogocnoBueie. ['eHeTnka nmomynsauuid. 3akoH Xapay —
BaitnbOepra. Pemienue Bcex THUTIOB 3aja4.



YuyeOHO-TEeMAaTHYECKHH IIJIaH

Koa-Bo
KoanuyecTBo
HasBaHue TeMBI NPaKTHYECKUX
4acoB
padort
Tema 1. Beenenue 1
Tewma 2. benkn, HK, ux 6uocunres 10 4
Tema 3. YriieBoasl 1 UX 0OMEH 3 1
Tema 4. 'eneruka 20 15

Kanenz{apﬂo TEMATHYCCKO€ IVIAHUPOBaAHUE

Tema 1. BBegenue (1 yac) 7KuBasi KjieTKa KaK CJI0KHBIH KOMILIEKC XUMHYe€CKHMX BellleCTB

Tema 2. beaku u HK, ux 6uocunres (10 yacos)

benku. Ctpoenune. @yHKIMH.

? ' OOMeH OeNKOB B OpraHu3Me
HyxknennoBbie kucnotel. CTpoeHue.
3 2 OyHKIMHU
4 3 Pemenue 3amau Ip. pab
5 4 Pemenwne 3anau I[Ip. pab
6 5 CtpoeHue TeHOB
7 6 CrpoeHue XxpoMocoM
8 7 buocuntez HK
9 8 buocunTe3 Oenka
10 9 Pemenwne 3amau [Ip. pab
11 10 Pemenue 3amau Ip. pad
Tema 3. YrieBoabl 4 ux o0MeH (3 yaca)
VYraeBoawl. CTpoeHue. OyHKIUU.
12 : Baxwuelimme nogvcaxapu/ibl
13 2 DHepreTUIecKuii 0OMeH
14 3 Pemenwne 3amau I[Ip. pab
Tema 4 I'eneruxka. (21)
I'enernka — Hayka o
15 1 3aKOHOMEPHOCTAX
HACJICJICTBCHHOCTH ¥ H3MCHUYNBOCTH
MounekysipHble OCHOBBI
16 2
HACJICJICTBEHHOCTH ¥ H3MCHUYHNBOCTH
17 3 3akoHbl Mennens




18 4 Pemenwue 3amau I[Tp. pad
19 5 Pemenwne 3amau I[Ip. pab
20 6 Pemenune 3amau Ip. pab
Henonnoe noMuHMpOBaHUE.
21 7 [Ip. pab
Pemrenue 3amau
AHanu3upyollee CKpeluuBaHue.
22 8 I[Ip. pab
Pemenue 3agau
Hacnenosanue rpymnn KpoBH.
23 9 I[Ip. pab
Pemrenne 3amau
['enernka nmosa. CrierieHHOE ¢
24 10 MOJIOM HacienoBanue. Pemienue I[Ip. pab
3a1a4y
25 11 Pemenne KoOMOMHUPOBAHHBIX 3a/1a4 IIp. pad
26 12 BsanmopeiicTBre reHOB
Pemenue 3agau.
27 13 KommiiemenTapHOCTB, S1IHCTA3, Ip. pab
MOJIUMEPHUSI
28 14 Pemenue 3amau Ip. pab
3akoH Moprana. CocTaBieHue
29 15 Ip. pab
XPOMOCOMHBIX KapT
Pemenue 3agau Ha cuensieHHOe
30 16 I[Ip. pab
HacJe0BaHHe
Pemenue 3agau Ha cuenieHHoe
31 17 I[Ip. pab
HACJIeZIOBAHUE C KPOCCHHTOBEPOM
I'eneruxa yenoseka. Pemenue 3anau
32 18 [Ip.pab
Ha POAOCIOBHbIE
33 19 3akon Xapnu - Baitn6epra
Perenue 3amau o reHeTHKe
34 20 I[Tp. pad

MOy IS LA
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roj)
4. «3agaun mo reHeTHke Uil nmoctynaromux B BY3e» (Bonrorpaa, uzn. Yuutens, 1995 rox)
5. «Kpatkuii cOOpHHUK TeHeTH4YeCcKHX 3a1au» (adutypueHty MxxeBckoro Men. MHCTUTYTA), 1993 roa
6. Meronuueckue yKa3aHus A5l CAaMOCTOSTEIbHOM MOATOTOBKH K MPAKTUUECKUM 3aHATHUAM 110 00LIeit
renetuke ([lepmp, meq unctutyt, 1986 rom)

7. Myprasun I'M «3agaun u ynpaxxsHeHus 1o oouieit ononorun» (Mocka, 1981 ron)
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