MUHHUCTEPCTBO ITPOCBEIEHUS] POCCHHCKOH ®EJIEPALIAHN

PocroBckas obaacte MsicHHKOBCKHIH paiioH cesio YaaTeips

MY «Orpen obpazoBanusi AnMHHHCTpAUHH MACHHKOBCKOI0 paioHay

MBOY COII Ne3
PACCMOTPEHO COI'JTACOBAHO YTBEP)KIIEHO
PykoB exs [IIMO PykoBoaure C
s W
3arynxkas C. B. Tyxuxsn O.
[TpoTokon Nel ITpotokon Nel \l:lporoxon N.222 Yy /
oT «27» aBrycra 2025 r. oT «28» asrycra 2025 r. \\ 529» SaLycidy 2025 .
'\~ -
PABOYAS ITPOI'PAMMA

YyebHoro kypca

«BHOJIOrHsI: TPOCTO O CJIOKHOMY

BHUOJIOT'US 10 xnacc

NMpEeAMET, Kinacc

cesqio Yaareips 2025




INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS DJIEKTUBHOI'O KYPCA
1.1. TIlnanupyemblie 00pa3oBaTe/ibHbIE pe3yJabTaThl

[Ipennaraemsplil 2JIEKTUBHBIM KypC MpelHa3HaueH s ydammxcs 10 kiacca u
paccunTad Ha 34 yaca. OJEKTUBHBIA Kypc yriIyOyisieT 0a30Bble 3HAaHHUA 110
OMOJOrMM W HampaBlieH Ha (POPMUPOBAHUE M PA3BUTHE OCHOBHBIX Y4YEOHBIX
KOMIETEHIIMH B XO/I€ pelIeHHsI OMOJIOTHYECKUX 3a/1a4.

Konyenyusa npoecpammel kypca 3aKkitodaeTcsi B TOM, 4TO €€ pa3paboTKa CBsA3aHa
C  pa3pabOTKOM CHCTEMBl CHELMAIU3UPOBAHHOM MOJATOTOBKU (TPOPUIBHOTO
oOyueHus1) B CTaplIMX KjIaccax W HANpaBlI€HO HA pealu3alfi0  JUYHOCTHO -
OPUEHTHUPOBAHHOIO MPOLIECcCa, TPH KOTOPOM MAKCUMAJIbHO YUYUTHIBAKOTCS HHTEPECHI,
CKJIOHHOCTH, W CIIOCOOHOCTH cTapuiekiIacCHUKOB. OCHOBHOM aKIEHT  Kypca
CTaBUTCS HE Ha MPUOPUTETE COJEPKAHUS, & Ha MPUOPUTETE OCBOCHUS YUaTUMUCS
Ccroco00OB JAEWCTBUI, HE HaHOCS YyIIEpO caMOMY COJEp)KaHHIO, T.€. PA3BUTHUIO
IPEAMETHBIX W MEXIPEIMETHBIX KOMIIETCHIMM, 4YTO HAaXOOUT OTPAKECHHE B
KOHTPOJIbHO-U3MEPUTENBHBIX MaTepraax EI'D.

AxmyanbHocms JAHHOTO SJIEKTUBHOTO Kypca MOAKPEIUIIeTCS MPaKTHYECKOU
3HAYMMOCTBIO HU3Y4YaeMbIX TEM, YTO CIIOCOOCTBYET TOBBIIIEHUIO HWHTEpEca K
MO3HAHMUIO OHWOJIOTMM W OpPUEHTHUPYET Ha BbIOOp mpoduist. Y oOydaroumxcs
CKJIJbIBAETCSI NEPBOE MPEICTABICHUE O TBOPYECKON HAYYHO-UCCIEA0BATEIbCKOU
JEATEIbHOCTH, HAKAIUINBAKOTCS YMEHUS CAMOCTOSITENIBHO PACIIAPATH 3HAHUS.

Axmyansnocms yMEHUS pellaTh 3a7add Mo OMOJIOTMH BO3pPAcTaeT B CBSI3U C
BBegeHueM EID mo Ouonoruu, a Takxke € TeM, YTO HEOOXOIWMO NPUMEHATH
3HaHUs Ha npakTuke. Pemenue 3amad 1o OMOJIOTHMM JAaeT BO3MOMKHOCTH JIy4Ile
no3HaTh (yHAAMEHTaJIbHbIE OOLIEOMOIOTUYECKHE MOHATHSA, OTPAXKAIOIINE CTPOCHUE
U (QYyHKUIMOHUPOBAHUE OMOJIOTMUECKMX CUCTEM Ha BCEX YPOBHSX OpPraHU3ALMH
KU3HH.

Pemenne 3amzay nmo OMOJIOTMH TMO3BOJIAET TAaKXKe YriayOuTh M 3aKpEHUTh
3HaHUs 1O pazaenam  oOmed Ouosiornu. OrpOMHYIO Ba)KHOCTb B HEMPEPHIBHOM
oOpa3oBaHUU TPHOOPETAIOT BOMPOCHI CAMOCTOATEIBHON padOThl  yYalIuxcs,
YMEHUE MBICIIUTh CaMOCTOSITEIBHO W HaxoIuTh pemieHue. Co3qatoTcs yCIOBHS
JUISL UHJIMBUAYAJIbHOM U TPYNIIOBOM (QOpM AESITENbHOCTH yUalUuXCsl.

OcobenHocmamu npocpammvl Kypca SBISIETCS TECHAs CBSI3b €r0 COACPIKAHUS C
ypoKamMu o0O0miel OuoJIOTMM MU COOTBETCTBHE TpeOoBaHUSIM | OCynapCTBEHHOIO
crangapra. [logOop MarepuanoB s 3aHATHM OCYIIECTBISETCS Ha OCHOBE
KOMIIETEHTHOCTHO - OPUEHTHUPOBAHHBIX 3aJaHUI, HAIIPABJIICHHBIX HA Pa3BUTHE TPEX
ypOBHEH 00yUYE€HHOCTH: PENPOTyKTUBHOTO, TPUKIATHOTO U TBOPUYECKOTO.



IHlenvio Kypca sagnaemces:

O600u1eHue, cucTteMaTu3alus, pacliupeHue U yriiyoJieHHe 3HaHWM ydalmxcs
00 OCHOBHBIX OMOJOTHYECKUX 3aKOHOMEPHOCTSX; (DOPMUPOBAHUE HABBIKOB PEIICHUS
OMOJIOTUYECKUX 3aJ1a4 Pa3JIMYHBIX TUIIOB.

3aoauu:

1. ®opMHpOBaHUE CUCTEMBI 3HAHUI IO OCHOBHBIM 3aKOHAaM OMOJIOTHH.

2. ®opMuUpOBaHHE YMEHHMHA W HABBIKOB pEUICHHUS OWOJIOTUYECKUX 3aaa4
PENPOAYKTUBHOIO, IPUKIATHOTO U TBOPUYECKOTO XapaKTepa.

3. OTpaboTKa HABBIKOB MPUMEHEHUS T€HETUYECKHX 3aKOHOB.

4. ®opmupoBaHue MOTPEOHOCTH B MPUOOPETEHUU HOBBIX 3HAHUM U CIIOCO0AX UX
MOJIyYSHUS ITyTeM CaM000pa30BaHMUsl.

brazooaps yuevnomy xypcy no Ouonocuu 8binoIHAEmMCs HECKOAbKO (DYHKYULL.

1. Kypc «Pemienue 3agau 1o oOmieid OHOJIOTHHY» TIOMOTAET 3aKpeNnuTh U
YyIIyOUTh YPOBEHb 3HAHUM ydaluxcs 1Mo OWOJOTUU, IPUMEHUTH 3TH 3HAHUS MYTEM
penieHus: OMOJIOTUYECKUX 3a/ay.

2. OcylecTBasieTcss JTUYHOCTHO-OPUEHTUPOBAHHBIA MOAX0A B 00yueHuu. To
€CTb YYMTBHIBAIOTCS WHAMBHUAYAJIbHbIE CKIOHHOCTH U CIIOCOOHOCTH y4alluxcs U
CO3/1al0TCA YCIOBUS JUIsl OOy4EHHMsI UX B COOTBETCTBHHM C NPOQPECCHOHATBHBIMU
UHTEpECaMHU.

B pesynomame npoxodxcoenuss npocpammvl 31eKmuHo20 Kypca:

Yuawuecs oondcnvl snamn:

e (OCHOBHBIE TOHATHS MOJIEKYJIIPHONH OMOJIOTHH, HIUTOJIOTUU U F€HETUKH;

e (OOmue cBeleHUs O MOJIEKYJISIPHBIX M KJIETOYHBIX MEXaHU3Max HaclieI0BaHUs
I'€HOB U ()OPMUPOBAHUS TPU3HAKOB;

o Cpeuuduueckue TEPMUHBI W CHMBOJHMKY, HCIOJb3yeMble MpPU pELICHUU
TreHEeTUYECKUX 33/a4 U 33J1a4 10 MOJIEKYJISIPHOM OMOJIOTUY;

e (Crpoenue u QyHKIIMU OPpraHOUAOB KJIETKA. OCHOBHBIE MOJIOKEHUS KIECTOUHOU
teopuu T. [1IBanna u M. IlInennena;

e XHUMHUYECKUH COCTAaB KIETKU: O€JIKH, JKUPBI, YIJIEBOJbl, HYKJICUHOBBIC
KHUCJIOTBI;

e MexaHU3M MPOIECCOB KUIHEACITEILHOCTU KJIETKU: YHEPreTUYECKUil 0OMeEH,
mIacTHYeckuit oOMeH: (hOoToCUHTE3, OMOCHHTE3;

e 3akoHbl MeHnens, 3akoH MopraHa, 3aKOH YUCTOThI TAMET;

e buosornuyeckoe  3HAYEHME  BCEX  INPOLECCOB  KU3HEIEATEIBHOCTH,
IPOUCXOMSIINX B KIIETKE;

e dopMbl UBMEHYMBOCTH, MPUUNHBI U3MEHYUBOCTH;

L AJ'IFOpI/ITMBI peuIcHusA 3a1a4 0a30BOro M MOBBIIIEHHOT'O YPOBH: CIIOKHOCTH.

anu;uec;% 001JICHbL ymems.



e BricTpanBaTh anropuT™M pEHIEHUs 3aJad  HAa OCHOBE  IOJYyYEHHBIX
TEOPETUYECKHUX 3HAHUM 3aKOHOB I[UTOJIOTUH, MOJIEKYJIIPHOI OMOJIOTUH, T€HETUKH;

e OOBSCHATh POJIb TCHETHKH B (POPMUPOBAHUHM HAYYHOTO MHPOBO33PCHHUS;
coJiep>KaHUE T'€HETUYECKOM 3a/1auu;

e O0001aTh W MPUMEHATh 3HAHUS O KJIETOYHOM M OPraHU3MEHHOM YPOBHE
OpraHU3ally KU3HU;

e O000maTe W TPUMEHATH 3HAHWS O MHOTOOOpa3WHM OPTaHU3MOB PAa3HBIX
LIapCTB;

e ComocTaBiisiTh OCOOEHHOCTU CTPOEHUS M (PYHKIIMOHMPOBAHWS OpPraHU3MOB
pa3HBIX LAPCTB;

e YCTaHaBIMBATH MOCIIEI0BATENBHOCTh OMOJIOTHUECKMX OOBEKTOB, IIPOLIECCOB,
SIBIICHUI;

e YCcTaHaBIMBaTh MPUYUHHO-CIIEJCTBEHHBIE CBSI3HM, JejaTh O0O0OIIEHHUS,
MOMOJIHATh U CUCTEMAaTU3UPOBATH MOJYYECHHBIE 3HAHUS;

o [[puMeHsATH OMOJIOTUYECKUE 3HAHUS B MPAKTUYECKUX CUTyalusax (MPaKTUKO-
OPUEHTHUPOBAHHOE 3a/IaHKE); MPUMEHATb TEPMHUHBI 10 TEHETHKE, CUMBOJIUKY IpHU
pelIeHNN TeHeTUYECKUX 3aj1ay.

e PemaTh 3a7auyd 1O LMUTOJOTMU 0Aa30BOTO YPOBHS M TIOBBIIIEHHOTO Ha
MIPUMEHEHUE 3HAHUI B HOBOM CUTYyallUU;

e PemaTh 33aaud 1O TEHETHKE O0Aa30BOr0 YPOBHS M TOBBILIEHHOTO Ha
IIPUMEHEHUE 3HAHUI B HOBOM CUTYallNH;

e Pematp  3amauu M0 MOJIEKYJISIpHOU Ouosioru  ©6a30BOro YypOBHS U
MOBBIIIIEHHOTO HAa MPUMEHEHNE 3HAaHUW B HOBOUM CUTYaIUH;

e lcnonp30BaTh 00IIME MPUEMbl paOOThl C TECTOBBIMU 3aJJaHUSIMU  PA3TUYHOM
CJIO)KHOCTH, OpPHUEHTHUPOBAThCA B MPOTPAaMMHOM MaTepuale, YMETb YETKO
dbopmMyIHpOBaTH CBOU MBICIIH;

e [lonb30BaThCs Pa3IMUYHBIMU TTOCOOUSAMHU, CIIPABOYHOMN JTuTEpaTypoii, UuTepHeT-
UCTOYHUKAMU.

CopeprkaHre IporpaMMbl JJIEKTUBHOTO Kypca BKJIIOYAET 3 OCHOBHBIE pa3fena:
pelieHue 3a7ad MO MOJEKYJSpHOW OHOJOTHM, pelIeHHe 3aJad IO IUTOJOTHH,
pelIeHne 3a7ad 0 N€HETHUKE, TaHHbIE Pa3Jeibl JEIATCA Ha TEMBI, U Kaxaas Tema
AJIIEKTUBHOTO Kypca SIBISIETCS MPOAOJKEHUEM Kypca OMOJIOrHH. DJIEKTUBHBIN Kypc
BKJIFOYAET TEOPETUYECKHUE 3aHATUS U MTPAKTUKYMBI IO PEIICHUIO 33/1a4.



1.2. TlnanupyeMmble BOoCIMTATEIbHbIE Pe3YJbTAThI

[Inanupyemsblie pe3yibTaThl BOCHHUTAHMS HAIEJICHBbl HA TEPCIIEKTHUBY PAa3BUTUSA U
CTaHOBJICHUS JTUYHOCTH OOydJaromierocsi. Pe3ynbraTthl HOCTHKCHHS IIENIH, PEIICHUS 3aj1ad
BOCIIUTAHMS 1aHbI B (hOpMe EIEBBIX OPUEHTUPOB.

Lles1eBble OpHEHTHPHI Pe3yJbTATOB BOCIIUTAHUS
HA YPOBHE Cpe/IHero 0011ero oopa3oBanus

HanpasJienust XapakTepucTUKH (ITOKA3aTEJIN)

I'paxxnanckoe OCO3HaHHO  BBIP@XAIOIMIMM CBOIO  POCCHICKYI0 TpaXAaHCKYIO
UJCHTUYHOCTh B TOJUKYJIBTYPHOM UM MHOTOKOH(ECCHOHATHLHOM
POCCHIICKOM OOIIECTBE, COBPEMEHHOM MHPOBOM COOOIIIECTBE.
Co3Hamuil cBO€ €IMHCTBO C HapoaoM Poccuu Kak HMCTOYHUKOM
BJIACTHU u CyOBEeKTOM ThICSTYEIIETHEN POCCUHCKOU
roCyJapCTBEHHOCTH, ¢ POCCUIICKMM roCcyJapcTBOM, OTBETCTBEHHOCTh
3a pa3BUTHE CTPaHbI, POCCUNCKON IOCYIapCTBEHHOCTH B HACTOSILIEM
1 Oy IyIiem.

[IposBisitfOmMi  TOTOBHOCTh K  3amuTe PoawHBI, CIOCOOHBIN
apryMEHTHPOBAHHO OTCTAMBATh CyBEPEHUTET U JOCTOMHCTBO HAapoAa
Poccum wm Poccuiickoro rocynapcTtBa, COXpaHATh W 3alIUINATH
HUCTOpHUUYECKYIO mpaBay o PoccuiickoM rocynapctse B MPOILUIOM U B
COBPEMEHHOCTH.

OpUEeHTUPOBAaHHBI HAa AKTHBHOE TPa)KJaHCKOE Y4acTHE HA OCHOBE
yBOXCHHsSI 3aKOHA W MPABOIOPSAKA, MpPaB M CBOOOJ COTpaXkIaH,
YBaXEHUS K UCTOPUUECKOMY U KyJIbTYpHOMY Haclienuto Poccun.
OcCo3HaHHO W  JI€ATENIBHO BBIPAKAIOIIMNA  HENpUATHE JHOO0U
JUCKPUMHUHAIIMM B OOIIECTBE MO COLMAJIbHBIM, HAIIMOHATIbHBIM,
pacoBbIM, PEIUTHO3HBIM IpU3HAKaM, INPOSBIECHUN 3KCTpEeMHU3Ma,
TeppOpU3Ma, KOPPYILIUHA, aHTUTOCY JapPCTBEHHOU JE€ATEIbHOCTH.
O6namaroniuii - OMBITOM  TPAXKJIAHCKOW  COIMAIBLHO  3HAYMMOM
JESITeTbHOCTH  (LIIKOJIBHOM —CaMOYIpPaBJI€HUH, JO0OPOBOJIBYECTBE,
JKOJIOTHUYECKHUX, IIPUPOJOOXPAHHBIX, BOCHHO-TIATPUOTUYECKUX U JP.
00beAMHEHMSIX, AKLIUSIX, IPOrpaMMax).

[Tarpuotnueckoe | Breipaxkarommii CBOIO 3THOKYJIbTYPHYIO UJICHTUYHOCTb,
JEMOHCTPHUPYIOUIMH MPUBEPKEHHOCTh K POJHOMN KYJIbTYpE Ha OCHOBE
T00BU K CBOEMY HApOJy, 3HAHUS €r0 UCTOPUU U KYJIBTYPBHI.
Coznaromuid cebsi maTpuOTOM CBOEro Hapoja u Hapona Poccum B
LEJIOM, JESATENbHO BBIPAXKAIOIIMM 4YYyBCTBO IPUYACTHOCTH K
MHOTOHaIMoHanbHOMY Hapoay Poccum, x Poccuiickomy OtedecTBy,
CBOIO OOLIEPOCCUICKYIO KYJIbTYPHYIO HIEHTUYHOCTbD.

[IposiBnsromMii ~ AEATENbHOE  IIEHHOCTHOE  OTHOLIEHUE K
HUCTOPUYECKOMY M KYJBTYPHOMY HACIEOUI0O CBOET0 M JIPYIUx
HaponoB Poccum, K HAaMOHAJIBHBIM CHMBOJIAM, NIpa3JHUKaM,
MaMSTHUKAM, TPAJIULMAM HAPOJOB, MPOKUBAOIINX B POJAHOU CTpaHE
— Poccun.

[IposBnsOmNY yBaXKEHHE K COOTEYECTBEHHUKAM, IIPOKUBAIOIINAM 32
pyOexoMm, MoANepKUBAIOIIUN WX MpaBa, 3allUTy HX HHTEPECOB B
COXPaHEHHUH 00IEPOCCUIMCKON KYJIbTYPHOU UIEHTUYHOCTH.




JlyxoBHO-
HPaBCTBEHHOE

[IposiBnsitOIIMIT ~ NPUBEPKEHHOCTh  TPAAUIMOHHBIM  JyXOBHO-
HPaBCTBEHHBIM IIEHHOCTSIM, KyJbType HapoaoB Poccum (¢ ydetom
MHPOBO33PEHUYECKOTO, HAIlMOHAIBHOTO, pEIUTUO3HOTO
CaMOOIIpeIeTICHUS] CEMbH, INYHOTO CAMOOTIPEICIICHHUS ).
JIeCTBYIOIIMI W OLIEHWBAIOIINK CBOE IMIOBEJICHUE W TOCTYIIKH,
MOBEJCHUE WM TOCTYIIKM JIPYTUX JIOJIEH C MO3ULHMN TPaJuLIHOHHBIX
POCCHICKHX TyXOBHO-HPAaBCTBEHHBIX, COLMOKYJIBTYPHBIX LIEHHOCTEN
¥ HOPM C YYETOM OCO3HAHMS MOCJIEICTBUI OCTYIIKOB.

Co3nHaromuii ¥ JEeSTEIbHO BbIpAXKAIOMUNA TOHUMAHUE I[IEHHOCTH
KaXJIOM YeTOBEYECKOW JIMYHOCTH, CBOOOIBI MHUPOBO33PEHUECKOTO
BbIOOpA, caMOOIpeeNieHus], OTHOIIEHUSI K PEJIMTUH U PEeTUTHO3HOU
IPUHAJIC)KHOCTU YEJIOBEKA.

JIeMOHCTpHUpPYIOIIMK  YBaXE€HHE K MPEACTABUTENSAM Pa3TUYHBIX
ATHOKYJIBTYPHBIX TPYIII, TPAAUUMOHHBIX PEJIMTH HapoaoB Poccuu,
HAIMOHAILHOMY JOCTOMHCTBY, PEJIMTUO3HBIM YOCKICHUSIM C YIETOM
cOOJTII0IeHHST KOHCTUTYIIMOHHBIX MPaB U CBOOOJ BCEX rpaxiaaH.
IHonumarommin " NeATEIILHO BBIPAKAOIIUN EHHOCThH
MEXPEIUTHO3HOT0, MEKHAIIMOHAIIBHOTO COTJIACHS JIIOJIEH, TpaKJaH,
HaponoB B Poccum.

CnocoOHBIM BECTH JUAJOr C JIOJBMH Pa3HBIX HAIMOHAIBHOCTEH,
pETUTUO3HOMN MPUHAICKHOCTH, JIOCTUTaTh B HEM
B3aMMOIIOHUMAHUsI, HaXOJIUTh OOIIME LN U COTPYAHHYATH IS UX
JOCTUKECHHUSL.

OpUEeHTUPOBAaHHBIA Ha CO3/IaHUE YCTOWYMBONW MHOTOJIETHOM CEMBbH
Ha OCHOBE POCCHICKMX TpPaJULMOHHBIX CEMENHBIX IIEHHOCTEH,
MOHUMaHUK Opaka Kak CO03a MYXXYHHBI U KEHIIUHBI I CO3/IaHuUs
CEMbH, POXKIACHUS U BOCHUTAHUS B HEM JIETEH, HEMPUATHUS HACUIIUS B
CEMbE, YX0J1a OT POJAUTEIBCKON OTBETCTBEHHOCTH.

Ob6nanatonuii  chOpMUPOBAaHHBIMU ~ TPEACTABICHUSIMH O  POJIU
PYCCKOTO U POJHOIO S3BIKOB, JIUTEPATYPbl B JKU3HU YEJIOBEKA,
Hapoja, oOmecTtBa, Poccuiickoro rocymapcrBa, UX 3HAYEHUM B
NyXOBHO-HPAaBCTBEHHOW KyJIbType Hapoaa Poccun, MupoBoi
KYJIBTYpE.

JIEMOHCTPUPYIOIINM YCTOMYMBBIM MHTEPEC K YTECHUIO KaK CPEACTBY
MTO3HAHUS] OTEYECTBEHHON U MUPOBOU KYJIBTYPBI.

DCTETUYECKOE

3HAOMUA U YBAXKAOMIMI XYJO0KECTBEHHOE TBOPUYECTBO CBOETO
Hapoja, APYTrUxX HapOJ0B, MOHUMAIOIIHI €ro 3HAYECHHUE B KYJIBTYpPE.
Kputnuecku oneHMBAOIMNN U JEATEIBHO MPOABISIONINN TOHUMaHUE
SMOLMOHAIIBHOTO  BO3JCHUCTBUA HCKYCCTBA, €ro BIMUSHHUS Ha
IYIIEBHOE COCTOSIHUE U MOBEACHHUE JIFOAEH.

Co3znaromuit U JIEATEIIbHO MIPOSIBISAFOIINN ITOHUMaHHE
XYJIO)KECTBEHHON KYyJbTYpbl KakK CpeICTBAa KOMMYHHKAllUA U
CaMOBBIPAKECHUS B COBPEMEHHOM o0miecTse, 3HA4YCHUE

HPaBCTBEHHBIX HOPM, [IEHHOCTEH, TPAIUIINI B HCKYCCTBE.
OpureHTHUPOBaHHBIN Ha OCO3HAHHOE CAMOBBIPAKCHHE B Pa3HBIX BUIAX
MCKYCCTBA, XYyJI0’KECTBEHHOM TBOPYECTBE C YUYETOM POCCHUCKHX
TPaIUIMOHHBIX JYXOBHBIX W HPAaBCTBEHHBIX LEHHOCTEH, Ha
ACTETHYECKOE 00YCTPONCTBO COOCTBEHHOTO ObITA.




BeIpaxaromuii MOHMMaHUue LEHHOCTH OTEYECTBEHHOIO U MUPOBOTO
XYIO)KECTBEHHOIO  HACJIeNWsl, pPOJM HAPOAHBIX TPAIAULHMA U
HapOJHOI0 TBOPYECTBA B UCKYCCTBE.

dusuueckoe

[loHumaromuii M BBIPAXKAKOIMIWKN B MPAKTUYECKOW JEITEIbHOCTH
[IEHHOCTb JKHU3HM, 3JI0pOBbSI U O€30MIaCHOCTH, 3HAYEHHE JIMYHBIX
YCWINA B COXPAaHEHHWU M YKPEIUIEHHH CBOETO 3/10POBbsI, 310POBbS
JIPYTUX JTIOJICH.

Bripaxaromuii Ha MpakTUKE YCTAaHOBKY Ha 3JI0pOBBIM 00pa3 >KU3HU
(3mopoBoe THMTaHWE, COOJIIOJEHUE THUTHEHBI, PEXKUM 3aHATHH U
oTnbIXa, (pU3NUEcKas AaKTUBHOCTb), CTpEMJICHHE K (PU3UYECKOMY
CaMOCOBEpIICHCTBOBAHHIO, COOIIOAAIOIUN M HponaraHAupyrOIui
Oe30macHbIi 1 3710pOBBIi 00pa3 KU3HH.

[IposBrsromuii co3HaTEILHOE U 0OOCHOBAHHOE HENPUSITHE BPEIHBIX
I (PU3MUECKOro M MCUXUYECKOTO 3/10POBbs IPUBBIUEK, [TOBEICHUS
(ynotpeOieHue ankoross, HApKOTHKOB, KypeHHe, UTPOBas U HHbIE
3aBUCUMOCTH, JECTPYKTUBHOE IMOBEJEHUE B OOIIeCTBE U LU(POBOI
cpene).

CoObmronaromuii npaBuiIa JUYHON M OOLIECTBEHHOM Oe30macHoCTH, B
TOM yHciie 0€30IacHOro NOBeIeH!Us B MH(OPMaLlMOHHOI cpejie.
Pa3BuBaromuii cBOM CIOCOOHOCTH aJanTUPOBATHCS K CTPECCOBBIM
CUTyalllsiM B OOILEHUHU, B PA3HbIX KOJJICKTUBAX, K MEHSIOLIMMCS
COLMAJIbHBIM, HH(OPMAIIMOHHBIM U IPUPOIAHBIM YCIOBHUSIM.
JleMOHCTpHUpYIOIUI HaBBIKM pe(pIECKCUU CBOEr0 (PU3NYECKOTO H
TICUXOJIOTUYECKOTO COCTOSIHUS, COCTOSIHMSI OKpY KaroIIMX JIOAEH ¢
TOYKHM 3peHHUs] 0e30MacHOCTH, CO3HATEJIBHOTO YIIPABIEHUS CBOUM
SMOLIMOHAIBHBIM COCTOSIHUEM, TOTOBHOCTb M YMEHHsI OKa3bIBaTh
MIEPBYIO MOMOIIb ce0€ U APYTUM JIOSIM.

TpynoBoe

VYBaxaomuil Tpya, pe3yiabTaTbl TpyJa, TPYAOBYIO COOCTBEHHOCTH,
MaTepHANIbBHBIE PECYPChl M CPEACTBA CBOM W JIPYyTUX JIOAEH,
TPYZOBbIE U MpodeccHOHaNbHbIE JOCTUKEHUS CBOMX 3EMIISIKOB, MX
COLIMAJILHO 3HAYMMBIA BKJIaJ B Pa3BUTUE CBOETO MOCENEHUs, Kpas,
CTpaHBbI.

[IposBrstomuii chopMUpOBaHHBIE HABBIKU TPYAOIIOOMS, TOTOBHOCTD
K YECTHOMY TPYAY.

YyacTByIOIUM MPAKTUYECKH B COLMAJIBbHO 3HAYMMOM TPYIOBOU
NESATEIBHOCTU Pa3HOrO0 BUAA B CEMbE, LIKOJE, CBOEH MECTHOCTH, B
TOM YHCJI€ OIUIAYMBAEMOM TpYyJA€ B KaHUKYJSIPHbIE MEPHOJBI, C
YyUeTOM COOJIIO/IEHUSI HOPM TPYJOBOTO 3aKOHOIATEIbCTBA.
CrocoOHBIN K TBOPYECKOW CO3UAATENHHON COLMAIbHO 3HAYMMOU
TPYJOBOU JEATEIBHOCTH B PA3IMYHBIX COLUATBHO-TPYAOBBIX POJIAX,
B TOM 4YHCIIEe NPEANPUHUMATEIBCKON JEATEIbHOCTH B YCIOBHSX
CaMO3aHATOCTH WM HAEMHOIO TPY/a.

OpueHTHpOBaHHBI Ha OCO3HAHHBIM BBIOOpP Cdepbl TPYIOBOH,
npodeccuoHanbHOW AESATENIBHOCTH B POCCUICKOM OOIIeCTBE C
Y4ETOM JMYHBIX XU3HEHHBIX IUIAHOB, MOTPEOHOCTEW CBOECH CEMbH,
o01iecTBa.

Bripaxkarommii OCO3HAHHYIO TOTOBHOCTb MOJTyYEeHHUSI
npodeccuoHanbHOro0 00pa3oBaHusl, K HEMPEPhIBHOMY 00pa30BaHUIO B




TE€YEHUE JKU3HU KaK YCJIOBUIO YCIEIIHOM Mpo¢ecCHOHaNbHON U
OOIIECTBEHHOU AEATEIHLHOCTH.

[Tonumaronuii cnenuuKy TpyAOBOH IEATENbHOCTH, PETYIHUPOBAHUS
TPYAOBBIX OTHOLIEHWH, caMo00pa3oBaHUs U NPOPecCHOHATBLHOU
CaMOIIOJITOTOBKM B HMH()OPMALMOHHOM BBICOKOTEXHOJOIMYECKOM
oOuiecTBe, TOTOBBIA YYUTbCS W TPYIUTBCA B COBPEMEHHOM
o01iecTse.

DKOJOTUYECKOE

Bripakaromuii n JIEMOHCTPUPYIOLINMA c(hopMHUPOBAHHOCTH
JKOJIOTMYECKOM KYJBTYPbl Ha OCHOBE IIOHMMAaHHS  BIIHASHUA
COITMAJIbHO-PKOHOMHYECKHUX MPOLECCOB Ha OKPYXKaIOUIYIO
MPUPOJHYIO CpPENY.

[IpumensronMii 3HaHUS COLUAIBHBIX M €CTECTBEHHBIX HAyK IS
pELICHHUS 3a/1a4 110 OXPaHE OKPYKAKOIIEH CPEIbI.

Bripaxaromunil 1esTeibHOE HENPUATHE ACUCTBUM, IPUHOCIIIUX BPE]
MPUPOJIE, OKPYKAIOIIEH cpee.

3HAOMMA W TPUMEHSIOIUNA YMEHHUS pa3yMHOro, OepeXJIMBOro
MPUPOAOIIOJIB30BaHUS B OBITY, B OOIIECTBEHHOM IPOCTPAHCTBE.
Nmeromuii 1 pa3BUBAIOIMIMK OMNBIT 3KOJOTMYECKH HAMPABICHHOW,
MPUPOAOOXPAHHOM, pecypcocOeperaroriei NESTCIILHOCTH,
YYaCTBYIOIIHWHA B €0 MPHOOPETECHUN JPYTUMH JIFOAbMH.

IIo3HaBaTeabHOE

JlesTeNnbHO BBIpAXKAIOLUI I[O3HABATENIBHBIE HMHTEPECHl B Pa3HBIX
MPEIMETHBIX 00JaCTAX C yUeTOM CBOMX CIIOCOOHOCTEH, TOCTHKEHHI.
Ob6nagarouuii peacTaBIeHUEM O Hay4HOM KapTUHE MHUpPA C YYETOM
COBPEMEHHBIX TOCTHKEHNUN HAYKH U TEXHUKH, TOCTOBEPHON HAyYHOUN
uH(pOpMaIMH, OTKPHITUAX MUPOBOM M OTEUECTBEHHON HAYKH.
Bripaxaromnii HaBbIKM apryMEHTHPOBAHHON KPUTHKU aHTUHAYYHBIX
NpPEICTABICHUA, WJEW, KOHUEMIMWN, HaBBIKK  KPUTHYECKOIO
MBILLIJIEHUS.

Co3nHatomuidik ¥ apryMEHTHPOBAHHO BBIPAKAIONIMN T[OHUMAHHE
3HAQYEHUS] HAyKHW, HAy4YHBbIX JOCTH)KEHUN B JXWU3HU POCCHUCKOTO
oOuiecTBa, B oOecreyeHUH ero Oe30MaCHOCTH, B T'YMaHUTapHOM,
COLIMAJIbHO-DKOHOMMYECKOM Pa3BUTUHU Poccuu B COBpEMEHHOM MHUpE.
PazBuBaromuii 1 NpUMEHSIONINNA HaBBIKM HAOIIOICHNUN, HAKOTICHHS
u CHUCTEMATH3aLUN (bakToB, OCMBICIICHUS OmbITa B
€CTECTBEHHOHAyYHOM ¥ TyMaHUTApHOW OOJAcTsIX IO3HaHUS,
UCCIIEN0BATENbCKOU NEATEIbHOCTH.




COJAEP)KAHUE YYEBHOI'O KYPCA
«bHoI0rHA: IPOEKTHO-UCCIEN0BATE/IbCKAA AeATEIbHOCTh

(buoJjorus, 10 kaacc)

BBenenue (1 uac).
[enn u 3agaun y4eOHOro Kypca. AKTyalu3alus paHee MOJYYSHHBIX 3HAHUU MO
pazzaenam Ouonoruu: MomnexynspHasi OMOJIOTHsI, OCHOBBI TeHETUKHU.
Pemenue 3anau no teme «OCHOBHbIE CBOMCTBA XKUBOr0o. CUCTEMHAs OpraHU3aLUs
KUAZHI.
Paspea 1.
Pemenne 3agau mo reme «MoJiekyJsipaasi 0uosiorusp» (6 4acon)

Tema 1.1. Xumudecknii coctaB kieTku. Heopranmueckue Bemecrsa.

XHUMUYECKHE 3JIEMEHTBI U UX POJIb B KJeTKe. Heopranmueckue BemecTBa u ux poiib
B )KU3HENEATEIBHOCTH KIETKHA. BoJa B KieTke, B3aUMOCBSA3b €€ CTPOCHUS, XUMUYECKHUX
CBOMCTB ® Owomormdeckoir ponu. Cojld HEOPraHWYECKUX KHCJIOT, WX BKJIad B
obecrieueHune KU3HEAEATEIPHOCTU KIETKH U TIOJIIep)KaHue romeoctasza. IoHbI B KIIETKe,
ux pynkuuu. OcMOTHYECKOE IaBlieHHE U TYprop B KiieTke. bydepHbie cucTeMbl KIETKH.

Tema 1.2. XuMH4YeCcKHH COCTAB KJIETKH. YTIJeBoAbl. JIunuasbl.

VYrneBoabl B JKU3HENESATENILHOCTH PACTEHUM, >KMBOTHBIX, TPUOOB U OakTepuil.
CtpykTypHble W (YHKIHMOHAIbHBIE OCOOCHHOCTH MOHOCAaXapuJOB M JTUCAXapHIIOB.
buononmmMeps! - monucaxapuibl, CTPOCHHE U OMOJIOTHYECKAas POJIb.

Kupsl U nunuasl, 0COOEHHOCTH WX CTPOCHHUS, CBA3aHHBIE C (YHKIIMOHAIHHOMN
AKTUBHOCTBIO KJIETKH.

Tema 1.3. XumMnuecknii coctaB kiaeTku. beku.

Oprannueckue BemiecTBa KIETKH. buonomumepbl — Oenku. CTpyKTypHas
opraHuzanus 0eaKoBbIX MOJieKys. CBoiicTBa OenkoB. JleHaTypals U peHaTypaius —
Oounonornyeckuii cMbIci U 3HaueHue. OyHKImn 6enKoBbIX MoJieKyl. DepMeHThI, UX poJib
B 0O€ecIeueHn MPOLIeCcCOB Ku3HeaesTeapHocTu. Knaccuduxkarus hpepmMeHToB.

Tema 1.4. Xumnuecknii coctaB kjieTku. HykjienHOBbIEe KHCJIOTHI.

HyxkiienHOBBIE KUCIOTHI, UX poib B KieTke. Mcropus uzyyenus. JIHK — moiekyia
XpaHeHus: HaciencTBeHHOM  uHpopmammu. CtpykrypHas opranusanus JHK.
Camoynsoenue JIHK. PHK, ee Buabl, 0cOOEHHOCTH CTpOEHUS U (DYHKIIMOHUPOBAHMUSL.

AT® — OCHOBHOW aKKyMyJsTOp »Heprud B KieTke. OCOOEHHOCTH CTpOEHUs
MouiekyJibl ¥ ¢pyHKin AT®. Butamunsl, CTpoeHHE, NCTOYHUK TOCTYIJICHUS U POJIb B
OpraHu3Me U KIIETKE.

Jemoncmpayuu: monens [IHK u PHK, tabnuubr «I'enetnueckuii koma», «Meio3y,
MOJEIN-ANIUIMKALNK, WUTIOCTPUPYIONIME 3aKOHBI  HACJEACTBEHHOCTH, MEPEKPECT
XpPOMOCOM; XpPOMOCOMHbBIE aHOMAJIUU YeJIOBeKa U UX (PEHOTUMNYECKUE MPOSBICHUSI.

Jlabopamopnuie padomot.



JL.P.Ne 1 «3yuenune hepMEHTATUBHON aKTUBHOCTH CITFOHBD».
JL.P.Ne 2 ««Boraenenue u ounctka JJHK u3 knetok pacreHuin»

Paznean 2.
Pemenue 3agau no teme «Ilurosiorusp» (11 yacon).

Tema 2.1. IluToJiorusi Kak HayKa.

[Ipeamer, 3agaun U METOJbl COBPEMEHHOW LMTOJIOTMU. MECTO LMTOJOrMU B
CHCTEME €CTECTBEHHOHAYYHbIX U OMOJIOTHYeCKUX HaykK. MlcTopusi pa3BUTHS IIUTOJIOTHSL.
TeopeTnueckoe M NPAKTUYECKOE 3HAUYEHUE LUTOJOTMYECKMX HCCIEJOBaHUNA B
MEIULMHE, 3[PaBOOXPAHEHUH, CEIbCKOM XO3SIICTBE, JEJ€ OXpaHbl MPUPOIbI U JPYrHX
chepax 4eI0BEUCCKOM AeATEILHOCTH.

Uctopust otkpeitie kinetku. Kinerounas teopus. OCHOBHBIE TOJIOKEHHS MEPBOM
KJIeTOYHOM Teopuu. COBpEMEHHAasl KIIETOYHas TEOpHs, €€ OCHOBHbBIE IOJIOKEHUS U
3HAuYEHUE ISl Pa3BUTHUS OMOJIOTHH.

Tema 2.2. CTpoeHHe KJIETKH U €€ OPraHOU/bI.

[Mnazmatnyeckas meMOpana u oOosouka kieTku. CTpoeHue MeMOpaHbl KJIETOK.
[TpoHuKHOBEHHE BEIIECTB Yepe3 MeMOpaHy KJeToK. Buabl TpaHcnopTa BeliecTB yepes
UTOIJIA3MATHYECKYI0 MeMOpaHy KIETOK (TMacCHBHBI M AaKTHBHBIA TPaHCIIOPT,
HK30LUTO3 M 3HA0LUUTO3). OCOOEHHOCTH CTPOEHHUS O0O0JOYEK NPOKAPHUOTUYECKUX U
YKapUOTUYECKUX KIIETOK.

[MuTomiasma U €€ CTPYKTypHbIE KOMIIOHEHThl. OCHOBHOE BEUIECTBO LIUTOILIA3MBI,
ero CBOMCTBA M (PYHKIIUU.

Anpo uHTEepdazHON KIETKHM. XUMUYECKUN COCTAaB M CTPOCHHUE siipa. 3HAUYCHUE
aapa B OOMEHE BEHIECTB W TMepegadye TEeHETHUeCKoW wuHopManuu. SapbIiiko,
OCOOEHHOCTH CTPOEHUS W (PYHKIIMU. XPOMOCOMBI, MOCTOSHCTBO HHCIa U (POPMBI,
ToHKOe cTpoeHue. [lonsatne o kapuortune. [amiouMHBI W AUIUIOUAHBIA HAOOPHI
XpOMOCOM.

Amnmnapat I'onbaxu. CTpoeHue, pacnoyioKeHHe B KIETKax >KMBOTHBIX M PAaCTEHUH,
dbyHkuuu anmapata ['OJbIKMA: CHHTE3 TOJMCAXapuI0B W JUNUAOB, HAKOIUICHWE U
CO3peBaHUE CEKPETOB (OeNKH, JUMHIbI, MOJMCaXapuabl), TPAHCIOPT BEIIECTB, POJib B
dbopMHpOBaHUHU TUTa3MAaTUYECKOM MemOpaHbl u Ju3zocoM. CTpoeHue U (yHKIUU
JU30COM.

Oupomnazmatudeckas cerb  (OIIC), ee Tumbl. (OCOOEHHOCTH  CTPOCHHUS
arpanyJyisipHoil (Tnmagkoi) u rpanyisipHoi (mepoxosatoi) OIIC. 3HaueHue rinaakon
OIIC B cuHTE3€ MONMCAXapHUIOB U JIMIHUIOB, X HAKOIJICHUU M TPAHCIOpPTE. 3aluTHAS
¢bynkuusa I1IC (301K U HEUTpanu3alus BPEIHBIX AJIs KJIETKU BeulecTB). OyHKIUU
mepoxoBatoit DIIC (yuacTre B cuHTe3€ OEJIKOB, B HAKOIJIEHUH OEJTKOBBIX MPOJYKTOB U
UX TPAHCIIOPTE, CBA3h C IPYTUMHU OPTraHOUIaMHU U 000JIOUKOM KIIETKH).



Pu6ocomMbl, 0COOEHHOCTH CTPOEHUS U POJIb B OrocuHTe3e 0erka. [lomnprubocomsl.

Bakyonu pacTUTENIbHBIX KIIETOK, UX 3Ha4YeHHe, cBsi3b ¢ DIIC.

[TnacTuapl: JTEHKOIIACTBI, XJIOPOIUIACTHI, XpoMOoIIacTel. OCOOEHHOCTH, CTPOCHHE
n ¢yskmun miactua. JAHK mmactun. Ilpomcxoxaenue xmoporuiacTtoB. Bzammuoe
MIPEBpALCHUE TJIACTU/L.

MutoxoHapur, CTpoeHue (Hapy)KHas ¢ BHYTPEHHSAS MEMOpaHbI, KPHUCTHI).
Mutoxonapuansusie JJHK, PHK, puGocombl, ux ponb. DyHKIUH MUTOXOHIPUM.
['MnoTe3bl 0 MPOUCXOXKIACHUN MUTOXOHJIPUNA. 3HAYEHUE BOSHUKHOBEHHUS KHUCIOPOIHOTO
JIBIXaHUSI B 3BOJIFOLIMH.

Krnerounslit eHTp, ero crpoeHue u pyHkiuu. OpraHousl ABMxeHus. Kierounbie
BKJIFOUCHHSI — HEMTOCTOSIHHBIN OPraHOU/ KJIETOK, 0COOCHHOCTH M (DYHKITHH.

Tema 2.3. ®oTOoCUHTE3.

OOwmeH BeniecTB 1 dHeprun. [IoHATHE O MIACTUYECKOM U SHEPTETUYECKOM OOMEHE.

®otocunte3. CBeroBass U TeMHOBasl (a3bl (POTOCHHTE3a, OCHOBHBIE MPOIIECCHI,
npoucxoasamye B 3TH ¢a3bl. OCHOBHBIE HMTOTH CBETOBOM ha3el - cuHTe3 AT,
BbiienieHne  kucinopona.  DorodochopunupoBanue.  CymMMapHOoe  ypaBHEHHE
dborocunTeza. llepBuunbie TpoaykTel (QotocuHTe3a. DOTOCHMHTE3 | ypoxkKai
CENbCKOXO03AMCTBEHHBIX KYJIBTYP. [Tytn MOBBIIICHUS MPOYKTUBHOCTH
CEIbCKOXO03IMCTBEHHBIX pacTeHuid. K.A.TUMHpsI3eB O KOCMHYECKOH PpOJIM 3€JICHBIX
pacTeHui. XeMOCHHTE3 U €70 3HAYEHUE B IPUPOJE.

Tema 2.4. JHeprerudeckuii 00MeH.

OHepreTuueckuii OOMEH B KJIETKE M €ro OWOJIOTMYECKHH CMBICH. JTambl
HPHEPreTUYECKOTO OOMEHa, MPUYPOUYEHHOCTh HJTHX TMPOIECCOB K OMpPeaeICHHBIM
CTPYKTypaMm KJIETKH. 3HaueHrue MUTOXOHIpHH U AT®D B sHEpreTHUECKOM OOMEHE.

Tema 2.5. bunocunre3 0eJika.

buocunTe3 6ENKOB B KJIETKE U €ro 3HadyeHue. Poib reHoB B OMOCHHTE3€ OENKOB.
['eneTnueckuii KO M €ro cBOMCTBA. JTanbl OMocuHTe3a Oenka. Peakiuum MaTpuyHOro
cuHTe3a. Perymsanus cunte3a OenkoB. ['eH-perynarop, reH-omnepaTop, CTPYKTYpHBIC
TeHbl, uX B3auMmojeicTBue. [lpuHIMI  oOpaTHOW  CBSI3M B PETYJSIUH
byHkuroHupoBanus reHoB. CoBpeMEHHBIE MPEACTABICHUSI O TIPUPOJIC TeHA.

Tema 2.6. Tunbl nejieHUs KJIETOK.

JKu3HEHHBIA IUMKN KIETKH W ero J3Tamnbl. [[oAroToBka KIETKM K JCJICHUIO —
uHTephasza, ee mepuoabl (MPECUHTETUYECKUH, CUHTETUUYECKHM, MOCTCUHTETHYECKUN).
buonoruyeckoe 3naueHre uHTepdaspl. AnonTo3. MUTOTHUECKUH ITUKJI.

AMuTO3 ®W ero 3HaueHHWE. MMUTO3 - IIMTOJIOTHYECKAas OCHOBa OECIOJIOro
pa3MHOXKeHUsl. Da3pl MUTO3a, UX XapakrepucTthka. CTPYKTypHbIE HM3MEHECHHUS U
¢du3nonornyeckue OCOOEHHOCTH OPraHOMAOB KIETKM BO BpPEMSI MHUTOTUYECKOTO
nenenusi. BepeteHo aeneHus, cTpoeHue M (QYHKIIMU HUTEH BepeTeHa. buonormueckoe
3HAYEHUE MUTO3A.

Meito3 - nMTOJIOTMYECKas OCHOBa IIOJIOBOrO pa3MHOXeHUs. llepBoe neneHne
Meio3a, ero (aspl, UX XapaKTePUCTHKA. Y MEHBIIEHUE YHCIIa XPOMOCOM KaK pPe3yibTat



nepBoro JeneHus. Bropoe aenenue meiiosa, ¢aspl, UX XapakTepucTruka. buonorndeckoe
3HA4YEHHUE Meno3a.

Tema 2.7. becnojioe 1 M0JI0BOE Pa3MHOKEHHE.

®opMbI 1 CIOCOOBI Pa3MHOKEHHST OpraHU3MOB. becronoe pazMHOXKEHHUE, €r0 BUIBI
u 3HadeHue. [lomoBoe pa3sMHOXKEHHE, €r0 BUIbI M HBOJIOIMOHHOE 3HaueHue. Ooias
XapaKTEePUCTUKA U OCOOCHHOCTH PAa3MHOXKEHHUSI OCHOBHBIX I'PYIIT OpraHu3MoB. Pa3Butue
MY>KCKUX U KEHCKHUX MOJIOBBIX KJIETOK Y >KUBOTHBIX U PACTCHUH.

Tema 2.8. OHTOreHe3 — HHAUBHUAYAJIbHOE Pa3BUTHE OPraHMU3MOB.

OmnogorBopeHue u ero Ttumbl. OIJIOJOTBOPEHHWE M PA3BUTHUE 3apoJbllia Y
KUBOTHBIX. OCHOBHBIE 3TAIbl YMOPUOHATBHOTO PAa3BUTHUS KUBOTHBIX. B3aumonelictue
yacTel pa3BUBAIOLIEIOCd 3apojbliia. BHOreHeTH4ecKuil 3aKOH, €ro COBPEMEHHas
untepnperanusa. [loctaomOpuonanbHoe pa3ButHe. BpemHoe BIMSHUE —aNKOTOJIA,
HUKOTHHA, HAPKOTUKOB, 3arps3HEHUs OKPYKAIOUIEH cpeabpl Ha Pa3BUTHUE 3apOIbIIa
YKUBOTHBIX U YEJIOBEKA.

OOmasi xapakTepuCTUKa W OCOOCHHOCTH Pa3MHOXKEHUS BHPYCOB, OakTepui,
BOJOPOCIIEH, MOX000pa3HbIX, NaropoOTHUKOOOPA3HbIX, rOJIOCEMEHHBIX,
MOKPBITOCEMEHHBIX, TPUOOB U TUIIAHUKOB. CMeHa (a3 B )KU3HEHHOM IIHMKIIE.

Jlemoncmpayuu: cXeMbl SHEPreTHYeCKOro ooMeHa u (oTocuHTe3a.

Jlabopamopnuie pabomoi:

JI.P.Ne 3 «BnusitHue ocMoca Ha TypropHO€ COCTOSIHUE KIETOK.

JLP.Ne 4 «CpaBuenue nuddy3noHHONH CHOCOOHOCTH KJIETOYHOM MeMOpaHbl H
KJIETOYHOH 000JI0UKIY.

JLP.Ne 5 «I1nma3monn3 u Aemia3Moin3 B pACTUTEIIBHOW KIETKE».

JL.P.Ne 6 «OrmpeneneHrie WHTEHCHBHOCTHU Tpoiiecca (UKCAIUU YTIIEKUCIIOTO Tas3a
KJIETKaMH BOJIOPOCIH XJIOPEIUIBI.

JL.P. No 7 «Bblenenue yriieKuciaoro ra3a u TemioThl IPOXOKEBbIMU KIETKAMU MPU
OpOXKEHUM»

JLP.Ne 8 «lIloBegeHne XpoMOCOM MpPU MHUTOTUYECKOM JICJICHUHM B KJIIETKax
pacTeHun.

JLP.Ne 9 «IloBegeHue XpoMOCOM TMpPU MEHOTUYECKOM JICJICHMU B KJETKax
PAaCTEHUI.

Pa3znen 3.
Pemenue 3aga4 nmo reme «I'eneruxa» (15 yacon).

Tema 3.1. He3aBucumoe Hac/iei0BaHUe IPU3HAKOB.

[Ipeamer, 3agaun u MeTonbl TeHETHKU. OCHOBHBIE pa3feibl T€HETHKU. MecTo
TEHETUKU Cpefu OMOJIOTHYECKUX HayK. 3HaYeHHE TEHETUKH B pa3paboTke mpoliiemM
OXpaHbl IPUPOJIBI, 3IPABOOXPAHEHUS, METUIIMHBI, CEILCKOTO X03sicTBa. [IpakTHueckoe
3HAYEHNE TCHETHUKH.



I'. MeHpaenb — OCHOBOIIOJIOXXKHUK TEHETHKH. MeToJ TI'€HETHYECKOro aHajM3a,
paspaborannbii I. MenngeneMm. I'eHeTmdeckass cumBosimka. [lpaBuna 3ammcu cxem
CKpPEIIMBAHUS.

HacnenoBanue mnpu  MOHOTHUOPUAHOM  CKpEIIMBaHWHU. JIOMUHAHTHBIE W
penieccuBHble Tpu3Haku. [lepBeiit 3akoH MeHuens - 3aKOH €IMHOO0Opa3us TUOPHIOB
MEepBOTro nokojieHus. Bropou 3akoH MeHnaens - 3akoH pacuierieHus. [IpaBuiio 4yncToTsl
ramet. [{uronornueckue OCHOBBI paCHICIUICHUS MPU MOHOTMOPHUIHOM CKPEIIUBAHHUH.
CTaTUCTUYECKUM XapaKTep paclleIyICHuUs.

[Tonsitue o reHax u autenax. @EHOTUN U TE€HOTUIL. [ OMO3UroTa M reTepo3uroTa.
Pacuiemienre npu BO3BPaTHOM M aHAJM3UPYIOIIEM CKPEIIMBAHUH.

HacnenoBanue mpu IuruOpuIHOM cKpenuBanuu. HezaBucumoe KOMOMHUPOBAaHHE
HE3aBUCUMBIX I1ap MPU3HAKOB - TpeTUM 3akOoH Menpaend. Lluromornueckne OCHOBBI
HE3aBUCUMOT0 KOMOMHHPOBAHUS Map MPU3HAKOB.

Jlemoncmpayuu: pemietrka llennera, Ononorndyeckuii Mmatepual.

Tema 3.2. B3aumoaeiicTBue ajljieJIbHbIX U HeaJlJIeIbHBIX T'€HOB.

HacnenoBanne mnpu B3aUMOACHMCTBUM aJUICIBHBIX T€HOB. JlOMUHUpOBaHUE.
Henonnoe JTOMHUHUPOBAHHUE. Konomuuposanue. CBepXIOMUHHPOBAHUE.
MHOXECTBEHHBIN aJLICITU3M.

B3aumoneiictBue HeajuienbHbIX TreHOB. HoBOOOpa3oBaHMsI NpU CKpELIMBAaHUU.
OcoOE€HHOCTH HACJEeNOBaHUS KOJMYECTBEHHBIX MPHU3HAKOB. KOMIUIMMEHTapHOCTD.
Onucra3. [lonumepusa. MHoxecTBEHHOE AeiicTBUE T'eHOB. IIprMepbl MHOKECTBEHHOTO
NENCTBUSA TeHOB. BO3MOXHBIE MEXaHU3Mbl OOBSICHEHMS 3TOTrO sABJICHUA. ['€eHOTUIT Kak
LIEJIOCTHAS. UCTOPUYECKH CIIOKUBINASICS CUCTEMA.

Jemoncmpayuu: PUCYHKH, WLIIOCTPUPYIOIIUE B3aUMOJACHCTBUE AJUICIBHBIX H
HEaJlJIEIbHBIX TEHOB

® OKpacKa AroJl 3eMJISSHUKH MIPU HETIOJITHOM IOMUHUPOBAHUY;

® OKpACKa Mexa y HOPOK IPH IIJIEHOTPONTHOM JIEVICTBUM T'€HA;

® OKpacKa BEHUYHMKa Y JIbHA — IPUMEP KOMIIJIEMEHTAPHOCTH;

® OKpacka IUIoZA Y THIKBBI IPH SMUCTATUYECKOM B3aWMOJIECHCTBUU JABYX I'€HOB;

® OKpackKa KOJIOCKOBOW YEIlyH Yy OBCAa — IPUMEP MTOJIMMEPHH.

Tema 3.3. XpomocomMHasi TeOpHsi HACTAEACTBEHHOCTH.

SlBeHME CHEMIEHHOrO0 HAacIEAOBAHMS W OTIPAHMYEHHOCTh TPETHErO 3aKOHA
Mengens. 3uadenwe pabor T.\Moprama u ero mKOJbI B U3YYCHUH SBICHUS
CIEIUICHHOTO  HaciefoBaHusi. KpoccuHroBep, ero OHOJIOTHYECKOE 3HAuYCHUE.
['eneTnyeckre KapThl XpoMOcoM. (OCHOBHBIE TOJOXKEHHUS XPOMOCOMHON TEOpUHU
HaciencTBeHHOCTU. Bkian mkosel T.I.Moprana B pa3paOOTKy XpOMOCOMHOW TeOpuu
HACJIEICTBEHHOCTH.

JHemoncmpayuu: MO/IEJIN-aNIUIMKAL1H, WJUTIOCTPUPYIOLINE 3aKOHBI
HACJIEICTBEHHOCTH, IIEPEKPECT XPOMOCOM; TEHETHUECKUE KapPThl XPOMOCOM.

Tema 3.4. I'eHeTnka moJia.



['enernka nona. IlepBuyHBIE W BTOPHUYHBIE MOJIOBBIE MPU3HAKKA. XPOMOCOMHAS
TEOpUsl ONpeAcsieHHs Toysia. [OMOraMmMeTHelii M TeTeporaMeTHbld 1oj. Tumsl
onpeneneHus noja. Mexanusm nojajaepkaHus cootTHoueHus nonos 1:1. Hacnenosanue
MIPU3HAKOB, CUEIUICHHBIX C MOJIOM.

Jlemoncmpayuu: cxembl CKpeIIUBaHUSI HA MPUMEPE KIACCHUYECKON reModuinu u
JaIbTOHM3MA YEJIOBEKA.

Jlabopamopnwie pabomot:

JI.P.Ne 10 «Onpenenenre reHoTHIA MJI0JOBOM MYIIKU APO30(HIIbI 10 GEHOTUITY».

Tema 3.5. 3akoHoOMepHOCTH U3MEHYMBOCTH.

N3menunBocth. Knaccudukanus HM3MEHYMBOCTH C TO3MIMA COBPEMEHHOW Tre-
HETUKU.

®enotunuueckass (MOAM(PUKALMOHHAS M OHTOTEHETUYECKas) HN3MEHUYUBOCTD.
Hopma peakuun U ee 3aBUCMMOCTh OT TreHoThna. CTaTUCTUYECKUE 3aKOHOMEPHOCTHU
MOJAU(PUKALUOHHON U3MEHYMBOCTH; BAPUALIMOHHBIN Pl M BapUallMOHHAs KpUBasl.

['enoTunuyeckas (KOMOMHATHBHAS W MYTAIlMOHHAs) W3MEHUYMBOCTh. 3HAUYCHHE
KOMOMHATUBHON M3MEHYMBOCTH B OOBSICHEHUHU 3BOJIIOLIMOHHBIX IMPOLIECCOB, CENEKIINU
OpraHu3sMoB.  MyTauMOHHAasT HM3MEHUYMBOCTb, €€ BHIbl. MyTalHuy, WX MOPUYHAHBL
Knaccuduxamnus MmyTtanuii mo xapakTepy U3MEHEHHs T€HOTUIA (T€HHBIE, XPOMOCOMHBIE,
IreHOMHBbIE, LuTOIIa3MaTuueckue). IlocnencTBuss BIMSIHUS MyTareHOB Ha OpPraHU3M.
Mepbl  3alMTBl  OKpY)KArOWIEH CpeApl OT 3arps3HEHHs MyTareHaMu. 3akKOH
IFOMOJIOTUYECKUX PsOB B  HAcIeACTBEHHOM wu3MeHunmBocth. H.M. Basuiosa.
DKCHEpUMEHTAIILHOE MOJIYyYEHNUE MYy TaLU.

Tema 3.6. I'eneTuka 4esoBeka.

['eneruka yenoBeka. UenoBek kak OOBEKT F€HETUYECKUX HCCIEeN0BaHUN. MeToabl
W3Y4YCHUS  HACJCACTBEHHOCTM  4YEJOBEKAa:  TCHEAIOTMYeCKHi,  OJM3HEIOBHIH,
UTOTEHETUYCCKUN, THOPUAN3AIUS COMATHUECKUX KIIETOK.

HacnenctBeHnsie 60J1€3HU, UX PACIIPOCTPAHEHUE B MOMYJIAIMIX YeloBeka. Mephl
npoHUIaKTUKN HACIEACTBEHHBIX 3a00JIeBaHMI denoBeka. BpemHoe BiIMsHUE alKOTOJIA,
HUKOTMHA W HApPKOTHMYECKHUX BEIIECTB HA HACJIEACTBEHHOCTh YelloBeKa. Meauko-
FEHETUYECKOE KOHCYJbTHUpOBaHHME. KpHTHKa pacuCTCKUX TEOpUM C  MO3UIUHA
COBPEMEHHOW T'€HETHUKH.

JHemoncmpayuu: Tabnuia «CuMBOJIBI POIOCIOBHOM, PUCYHKH,
WUTIOCTPUPYIONINE XPOMOCOMHBIE aHOMAJWU 4YeJOBeKa HM WX (PECHOTUIIMYECKHE
MPOSIBJICHUS.



TemMaTnuecKui mJiaH

Ne HanmenoBanue Kon- B ToM uncne
n/n pasjienioB u TeM BO | IIpakTuyeckue ®opMbI pabOTHI
1acoB 3aHATH
1 | Beenenue. 1 - JnarnocTuka, TeCTUPOBAHUE.
2 | Pemenue 3amau mo teme 6 5 [IpakTUKyM MO pEIICHHIO 3a]1a4.
«MonexynsipHas OHOIOTHS)
[IpoBepka 3HaHWI, yMEHUH WU
HABBIKOB MOJTy9EeHHBIX npu
u3ydeHuu TeMol «Pemenue 3aaa4 mo
MOJICKYJISIPHON OHOJIOTHIY.
3 | Pemenue 3amau mo reme 11 9 [IpakTUKyM MO pEIICHHIO 3a]1a4.
«uTonorus»
[IpoBepka 3HaHWi, YyMEHUH WU
HABBIKOB MOJTy9EeHHBIX npu
u3y4eHuH TeMbl «Pemenue 3aaa4 mo
ITUTOJIOTUIY.
4 | Pemenue 3amad 1o teme 15 13 [TpakTHUKyM MO peIeHHIO 3a/1a4.
«I'eneTukay
[IpoBepka 3HaHUN, yMEHUU U
HABBIKOB MOJTy9EeHHBIX npu
u3y4eHuu TeMbl «Pemenue 3aaad mo
TCHETHKE.
Temwt peghepamoe:

e ['cHEeTHKA: HUCTOPHA N1 COBPCMCHHOCTD.

L MeTO)IBI HU3Yy4YCHUS HACICACTBECHHOCTH YCIJIOBCKA.

e ['eHeTHMYECKAsI MEUIIMHA: IIIaryd B OyayIiiee.

e UeMm omacHbl OJIM3KOPOICTBEHHbBIE OpaKku?

e lI3yyeHne W NPOrHO3MPOBAHME HACJIENOBAaHUS KOHKPETHOTO IpHU3HAKa B CBOEHU

CEMKBC.

e /I3yueHune nposBIEHUS IPU3HAKOB Y JOMAITHUX TUTOMIEB.




KAJIEHJAAPHO - TEMATHYECKOE IINTAHUPOBAHUE

Ne Tema 3ansaTHs Koim-Bo JaTta npoBeneHus
4acoB IUTaH ¢axt
1 Bgenenue. 1 05.09.
Paznea 1. Pemmenue 3a1a4 no reme «MouiekyysipHasi 0uosiorus» (6 4yacoB)
2 | XuMH4eckuii coctaB KieTku. Heoprannueckue BemiecTsa. 1 12.09
3 XUMHYECKUI COCTAB KJIETKU. YTJIEeBOABI. JIMIIUIEL. 1 19.09
4 | XvMHYECKHI cOCTaB KJIETKU. benku. 1 26.09
5 | XuMunueckuii coctaB KiIeTKU. HyKiIenHOBBIE KUCIIOTHI. 1 03.10
6 | Hykneunosbie kuciotel. ATO. 1 10.10
7 | IloBropenue u 0600meHne paznena: «MoekysipHas OHOIOTHD. 1 17.10
Pa3zgen 2. Pemenue 3aga4 no reme «llurosorus» (11 yacon)
8 | LHuronorus xak Hayka. Kilerounas teopwsi. 1 24.10
9 | CrpocHHE KIICTKH U €€ OPTaHOU/IBI. 1 07.11
10 | ®otocuHTe3. 1 14.11
11 | DHepreTryeckuii OOMEH. 1 21.11
12 | buocunte3 Oenka. 1 28.11
13 | buocunre3 Genka. 1 05.12
14 | Tunel neaeHnus KIETOK. 1 12.12
15 | bBecnosoe u 1Moj0BO€ pa3MHOMKEHHE. 1 19.12
16 | I[TonoBoe pazmHOXKeHHe. Melio3. 1 26.12
17 | UnnuBuyalibHOE pa3BUTHE OPTAaHU3MOB. 1 16.01+
18 | TloBropenue u obobOmeHNe pa3aena «L{uromorusy. 1 16.01
Paznen 3. Pemenne 3a1a4 no reme «I'eHeruxkay (16 yacon)
19 | HezaBucumoe HaciieI0BaHUE MPU3HAKOB. 1 23.01
20 | PermeHne reHETUYECKUX 3a/1a4 HA MOHOTHOPHTHOE CKPEIIMBAHNUE. 1 30.01
21 | Pemenne reHeTHYECKUX 3aad Ha JUTHOPUIHOE CKPEIBAHHE. 1 06.02
22 | PerieHue reHETUYECKUX 3a/1a4 HAa aHATM3UPYIOIee CKPEIUBaHuUE. 1 13.02
23 | B3anMmogeiicTBHE TEHOB. 1 20.02
24 | PereHne TCHETUYECKUX 3a/1a4 HA HEMOJIHOE IOMHUHHPOBAHHE. 1 27.02
25 | Ompenenenue rpymin KPOBH YeJIOBEKa — 1 06.03
puMep KOAOMUHUPOBAHUS AJUIEIbHBIX TEHOB.
26 | Pemenne KOMOMHMPOBAHHBIX 33/1a4. 1 13.03
27 | XpoMOCOMHasl TeOpUs HACIIEACTBEHHOCTH. 1 20.03
28 | Pemrenune reHeTHUECKUX 3a/1a4 Ha CIETJIEHHOE HACIIEOBAHNE 1 27.03
TIPU3HAKOB.
29 | I'eneruka moua. 1 10.04
30 | CocraBieHre pOIOCIOBHOM. 1 17.04
31 | 3aKOHOMEPHOCTH H3MEHYUBOCTH. 1 24.04
32 | I'eHernka 4eyoBeka. 1 08.05
33 | 'eneruka yenosexa. 1 15.05
34 | [loBTopenue u 06061meHue paznena «[ eHeTukay. 1 22.05

Pa0ouee niiaHupoBaHue paccuuTaHo Ha 34 yaca, BbINOJIHAETCH 32 33 ypoka




HPUJIOKEHUE

TemaTuueckoe MIaAHMPOBaHUE Y4eOHOT0 MaTepuaJia

No Tema Cognepxanue LeneBas Komn- OCHOBHBIE BUJIBI Hcnons3oB
/1 YCTaHOBKa BO JACATCIBbHOCTHU 06yqa}01u1/1xca aHHucC
ypoka 94acoB Ha ypOKe/BHEYPOYHOM ob6opynoBa
3aHATHA HUA
Pa3znea 1. Pemenue 3axa4 no reme «MoJiekyJasipHasi 0uoJiorusp» (2 yaca)

1 | Xumudeckuit JLP.Ne 1 BriscHUTD 1 | OnpenensioT akTHBHOCTh JaTamk
cocTaB KJeTku. | «M3ydeHune YCIIOBHS IIEPOKCHUA3bI CIIFOHBI, OIITHUYECK
benkmu. (hepMeHTaTUBHOI AKTUBHOCTHU HU3MEPSIOT ONTHYECKYIO oif

aKTHUBHOCTU CIIIOHBD) (depmeHTOB IUIOTHOCTh PaCTBOPOM IUIOTHOCT
u

2 | Xumu4yeckuit JLP. Ne 2 [HomyunTs 1 | [IpurorosneHue Hatuuk
COCTaB KJETKU. | «BrlgeneHue u ouucTKa | mpemnapar roMmoresara oopasua, pH
Hyxnennoseie | JIHK u3 xierox OUYHTICHHOM 00paboTKa eTepreHTaMu,

KHCJIOTBI. pacTteHuin» JHK OCaKJIeHHUe
HYKJIEOIIPOTENIOB, OUUCTKA
JHK
Paznen 2. Pemenue 3aga4 no reme «lluronorus» (8 yacos)

3 | Crpoenue JILP. Ne 3 Jokazatb 1 | ToroBsT npenapartsl, Hatuuk
kiaetku U e€ | «BnusHue ocMoca Ha 3aBUCUMOCTD HU3MEPSIOT OOBEKTHI, AIIEKTPOII
OpTraHOUbI. TypropHO€ COCTOSIHHE Typropa ot paboTaroT ¢ JATYUKOM, pOBOIUMO

KJIETOK» WHTEHCUBHOCT 00pabaThIBalOT pe3yNbTaThl | CTH,
u OIBITa JTUHEHKa
OCMOTHYECKUX
IIPOLIECCOB

4 | Ctpoenue JL.P.Ne 4 Brrgscauts 1 | CobGupatoT ycraHOBKY uis | JlaTumk
kiaetkn U e€ | «CpaBHeHHE poIb OTbITa, paboTaloT ¢ BJIAYKHOCT
OpTraHOU/bI. i dy3noHHON KYTHKYJIBI 1 JaTYrKOM, 00padaThIBalOT | W BO3IyXa

CHoCcOOHOCTH mpoOKH B pe3yNbTaThI OTBITa
KJICTOYHOW MEMOpaHBI M | 3alUTE OT
KJICTOYHOW O0OJOUKH» | HCHapeHHs

BOJIBI C

MOBEPXHOCTH

KOpHEH U

KITyOHeH

5 | Crpoenue JL.P.Ne 5 Ha6monats 1 | [IpuroroBnenue Muxkpock
kiaetkn U e€ | «llnazmonus u I1a3MOJIN3 U MHUKpoOHpenapara, or, HaOop
OpraHoW[bI. JeTIIa3MOJIH3 B JeTIIa3MOIIH3 00paboTKa peakTuBaMH, ISt

pacTUTEIHHOM KIIETKE» | B KIIETKe paboTa ¢ MUKPOCKOIIOM mperapup
OBaHUS
6 | @ortocunres. I"a3oBbIe 3 dexThI Jokazats 1 | HaGmogarot JaTtunku
(otocunTesa. BBIJIETICHUE JEMOHCTPAIMOHHBIN OMBIT, | KHCIOPOJ
KHCIIOpOoJa U 3apHCOBBIBAIOT CXEMY a, pH
MOTJIOIEHHE YCTaHOBKH, (PUKCHPYIOT
YTIIEKUCIIOTO XOJI ! pe3yJIbTaThI OIbITa
rasa npu
doTtocuHTE3E
7 | ®ortocunres JLP. Ne 6 BrisBuTh 1 | Cobupatot ycraHoBKy 1y | JaTunku
«Ormpenenenne porLecc OTIBITA, U3MEPSIIOT KHCIIOPOJ
HWHTEHCUBHOCTH ¢bukcaunu [OKa3aTeIy CPeapl, a, pH




nporiecca pukcanun
YTIEKUCIIOTO ra3a
KJIETKaMHU BOJIOPOCIIH

YTIIEKHUCIIOro
rasa BOJHBIM
pacTeHueM 1o

(UKCUPYIOT U
AHAJM3UPYIOT PE3yJIbTaThI

XJIOPEILIbDY casury pH
8 | Omeprernueck | JI.P. No 7 Jokazatb 1 | CobuparoT ycTaHOBKY, Jatuuk
uit 0OMeH. «Bolienenune BbIJICIICHUE paboTaroT ¢ JaTYMKaMH, TeMIepar
YIJIEKHUCIIOTO ra3a u YITIEKUCIIOTO 00pabaThIBatOT pe3ynpTathl | ypel, pH
TEIUIOTHI JPOOKEBBIMH | Ta3a U OTIBITA
KJIETKaMu IpU TETUIOTHI IPU
OpOKCHUI CITHPTOBOM
OpOXKECHUHN
9 | Tuner penenwmst | JL.P. Ne 8 Onucath 1 | [IpuroraBnuBaroT Muxpock
KJIETOK. «[loBeneHne XxpoMOCOM | U3MEHEHUS BpEeMEHHbBIE or, Habop
IIPU MUTOTHYECKOM XPOMOCOMHOT MHUKpOIpenaparbl, U3y4aoT | MUKPOIIPE
JIeTICHUHN B KJIETKax 0 amnmapara UX T0J] MUKPOCKOIIOM, napaTos,
pacTeHuit» MIPU MHUTO3€ 00pabaThIBalOT pe3yNbTaThl | HAOOD
HaOIIrONe Uit IUTA
mpenapup
OBaHHS
10 | [onoBoe JLP. Ne 9 Omnucatb 1 | IIpuroraBimBaioT Muxkpock
pasmHoxxenue. | «IloBegeHue xpomMocoM | U3MEHEHUS BpEMEHHbBIE or, Ha0op
Melios. [IpY MEHOTHYECKOM XPOMOCOMHOT MHUKpPOIIPENapaTsl, U3y4aroT | MUKPOIIpe
JICTICHUHN B KJIETKaxX 0 amnmapara UX TI0J MUKPOCKOIIOM, napaTos,
pacTeHHi» pu Meto3e 00pabaThIBalOT pe3yabTaThl | HAOOP
HaOIIIONEeHUIT TS
npenapup
OBaHHS
Pa3znen 3. Pemenue 3apa4 no reme «I'eHernkay (1 4yac)
11 | I'enernka moma | JL.P. Ne 10 Hayuutscs 1 | Uzyqator mox Mukpocko
«Ornpenenenue pacrno3HaBaTh MHUKPOCKOIIOM TIOCTOSIHHBIE | 11,  Ha0op
TeHOTHIIA IIJI0A0BON (eHOTHIIYECK MHUKpOIpenaparsl, MHKpPOTIpe
MYIIKH IpOo30(QHiIbI 0 | KM€ NPU3HAKH paboraroT ¢ napaTos,
(dbeHotumy» Ha 1300pakKeHUAMH,

HaTypaJIbHBIX
npenapaTax u
OIpEAETATh
BO3MOJKHBIE
TEHOTHUIIBI
Opra"u3ma 1o

ero henoruny

00pabaThIBalOT pe3yIbTATHI
HaOIIIONeHUIT




Jluteparypa.

1.

buonorus. MomnekynsapHas Ouosiorus. Teopwsi, TPEHUPOBOUHBIE 3aJaHUs: ydeOHO-
MeToaudeckoe mocooue/A.A. Kupunenko. — U3a.6-e — Pocros u//1: Jlernon, 2017.
buonorus. Monekynsipaas Ouonorus. 10-11  kmaccel.  TpeHupoBoYHas — TeTpajb/
A.A Kupunenko — Poctos u//1: Jlernon, 2018.

buonorus. T'eneruka. Teopus, TPEeHUPOBOUHBIE 3aJaHUs: y4eOHO-METOAMYECKOE
nocooue/A.A.Kupunenko. — Poctos /[l Jlernon, 2017

buonorus. DBomonysg OpraHM4ecKoro Mupa. Teopus, TPEHHPOBOYHbBIE 3aJaHUs: y4eOHO-
MeToaudeckoe mocooue/A.A. Kupunenko. — M3a.6-e — Pocros u//1: Jlernon, 2018.
buonorus. buonormyeckue cucreMbl W mpomecchl. 10 Kimacc:  yuyeOHHMK  JUIs
o0mieoOpa3oBaTeNbHBIX  yupexkiaeHui  (mpoduiupHbld  ypoBeHb)/  A.B.Tepemos,
P.A.IlerpocoBa. — M.: Muemo3uHa, 2013.

OO6mas 6uonorusi. Yuebnuk st 10-11 kmaccoB ¢ yriyOneHHBIM H3ydeHHEM OHOJIOTHH/
A.O.PyBunckuii, JI.B.Boicoukas unp.M.IIpocsemenue, 1993.



