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IHosicHuTEeNLHAA 3aNIUCKA

[Tporpamma mo kypcy «IIpakTudeckast OMOIOTHS» COCTaBICHA
HAa OCHOBAHUH CJIEAYIOIIMX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:
1. denepanbHbiii 3akoH OT 29 nekadbps 2012 1. Ne 273-D3 «O6 o6pa3oBaHuy B
Poccuiickoit enepanuny;

2. ®enepanbHbiii 3akoH OT 19 nexadps 2023 1. Ne 618-D3 «O BHECCHHH U3MEHEHUN B
®denepanbHblil 3akoH «O0 o6pa3zoBanuu B Poccuiickoit deneparumny;

3. ®I'OC COO, yrBepxneH [Ipukazom Munoopuayku PO ot 17.05.2012 No413.

4. Tlucemo MunmuctepcTBa npocsenieHus: Poccuiickoit @enepanuu ot 5 uroms 2022 r.
NeTB-1290/03 «O HanpaBiieHUM METOJUYECKUX PEKOMEHIAIUII»

5. CanlluH 1.2.3685-21 «[ 'uruennyeckre HOPMATUBHI U TPEOOBAHUS K 00ECIICUCHUIO
6e30macHOCTH U (WiK) O€3BPEAHOCTH AJIS YeIoBeKa (PaKTOPOB CPEAbl OOUTAHUS,
YTBEPKACHHBIMU IIOCTAHOBJIEHHEM [ JTaBHOTO rocy1apCTBEHHOIO CAaHUTAPHOI'O Bpaya
Poccuiickoit @enepanuu ot 28 stHBapst 2021 r. Ne 2 (3apeructpupoBaHo
MunuctepctBoM roctuninu Poccuiickoit @enepaunu 29 suaps 2021 r.,
peructpanroHHsbiii Ne 62296), neiictByromumu g0 1 mapta 2027 r. (nanee -
['uruennyeckre HOpMaTUBBI);

6. Canutapusie npasuia CII 2.4.3648-20 «CaHuTapHO-3MTUIEMHOIOTHIECKHE
TpeOOBaHMUS K OPTaHU3AIMSIM BOCIIUTAHUS U 00yUCHHS, OTABIXA U 03JOPOBIICHUS ACTEH
U MOJIOJIEXKU», YTBEPKIEHHBIMU ITOCTaHOBJIEHHEM [ J1aBHOTO TOCy1apCTBEHHOIO
canuTapHoro Bpauda Poccuiickoit ®eneparum ot 28 centsiops 2020 r. Ne28
(3apeructpupoBano MunucTepcTBOM ocTUIMU Poccuiickoit @enepanun 18 nexadps
2020 r., peructparmonnsiii Ne 61573), nevictByrommmu 10 1 saBaps 2027 r. (nanee -
CaHuTapHO-3MHIEMUOJIOTUYECKUE TPEOOBAHNS).

7. OcHoBHas oOpa3oBaTesibHasi IporpaMMa IIKoJbl, pa3padboranHas Ha ocHoBe OI'OC.

8. Tlonoxenue o paboueil mporpaMmme HIKOJIBI.

[Tporpamm kypca «IIpakThueckass OuoOJOTHs» cOCTaBlieHa B cOoOTBeTcTBUU ¢ PDenepalibHbIM
TOCYJJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHJAPTOM CpegHero oOmero oOpa3oBaHUs, C Y4YETOM
IPUMEPHON OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMBbl CpPEAHEro oOIIero oO0pa3oBaHMs, OCHOBHOIM
00pa3oBaTeNnpHON MpOrpaMMbl CpeHero odiero odpaszoBanus u yuebnoro miana MBOY COII Nel2
r.sIposoe.

[Tporpamma kypca cocraBieHa i oOywaromuxcs 10-11 kmaccoB, M3yyaromux MpeaMer
«O06mas Ouosorusi» Ha 6a30BOM ypOBHE M OpHEHTHUpOBaHa Ha ydyeOHMK «OOmas 6uonorus. 10—11
kiaceel» (Kamenckuit A. A., Kpukcynos E. A., [Taceunnk B. B., [Ipoda, 2017 ).

Kypc nognepxuBaet u yrayonser 6a3oBble 3HaHus mo Omonoruu 10-11 kmacca, crioco6cTByer
OCMBICIIEHHOMY YCBOEHHUIO TEOPETHUYECKON M MPAKTUUYECKOM COCTABIISAIONIEH IIKOIBHOM MPOrpaMMBl O
o01eit 6uonoruu, HarpasiieH Ha GOPMHUPOBAHUE M PA3BUTHUE OCHOBHBIX YUEOHBIX YMEHUH U HABBIKOB B
XOJIe PEeIIeHHs OMOIOTUYECKHX 3a/1a4, BBITOJHEHHSI Ta00PaTOPHBIX U MPAKTHUECKUX PadoT.

Hean kypca: cucremarn3anus W yriryOJeHHE 3HAHWH yJaluxcs Mo pasfeliaM Kypca OMOJIoTHH
ITyTE€M BBIMTOJIHEHHUS JTA0OPATOPHBIX W TPAKTUYECKUX pPadOT, PEHIeHHs pa3zHOOOpasHBIX 3aJaHuil U
OMOJIOTUYECKHX 3a/1a4 PA3IMYHOTO YPOBHS CIIOKHOCTH.

3apaum:

-pa3BuUBaTh TO3HABATENBHBIE HMHTEPECHl W  HWHTEJUIEKTyalbHBIE CIIOCOOHOCTH B  IpoIecce
CaMOCTOSITENTFHOTO TPHUOOpETEeHHUs] 3HAHWH W yMEHHWH 10 OHOJIOTMH C WCIIONB30BaHUEM Pa3IMIHBIX
WCTOYHUKOB MH(POPMAIIUH;


https://normativ.kontur.ru/document?moduleId=1&documentId=432227

-00001IUTh, CUCTEMATHU3UPOBATh, pacIIupUTh u yri1yOuTh 3HAHUA yJammxcs,
copMHUPOBATH/aKTYaTM3UPOBATh MPAKTHYECKUE HABBIKM M HABBIKM PEIICHHS OMOJIOTMYECKHX 3a/1ad
Pa3INYHBIX THIIOB;

-IPUMEHSTh TOJyYCHHBIC 3HAHWUSA M YMEHHUsS IO OHOJIOTMM B IOBCEJAHEBHOHN JKM3HHU, a TaKKe JUIs
peUIeHUs] TECTOBBIX 3aJaHMi M 3aJad Pa3IMYHOTO YPOBHS CIOXHOCTH, JUIS PELICHUS BOIPOCOB
MPaKTUYECKON HAPaBICHHOCTH.

OCHOBHOH THII 3aHITHH - MPakTUKYyM. Kypc peanus3yer KOMIETEHTHOCTHBIN, EeSITEIbHOCTHBIN U
UHIUBUAYAIbHBI MOAXOA K OO0y4deHHIo. JlesATenbHOCTHBIA TMOAXOJ pealu3yercs B Ipolecce
MPOBEJICHUS J1a0OPATOPHBIX M MPAKTHUYECKUX paboOT C yyallUMUCA U COCTaBIsieT OCHOBY Kypca.
JlesITenbHOCTh YYUTENS CBOAUTCA B OCHOBHOM K KOHCYJBTHPOBAHUIO yYalllUXCs, aHAIM3Y U pa3bopy
HanOoJiee MPOOJIEMHBIX BOIPOCOB M TEM.

B pamkax peannsanuu mporpamMMbl YYUTHIBAIOTCS TICHXOJOTHYECKUE, BO3PACTHBIE OCOOCHHOCTH
ydammxcs mpu oToéope coaepkanusi, MeTo0B U GopMm pabdoTel. MHAMBHIyanTbHO TOA0HpPAETCS 00BEM
yu4eOHON Harpy3ku B 3aBUCHMOCTH OT CIOCOOHOCTEH M BO3MOXKHOCTEH yuamuxcs. CoderaroTcs
pasnuaHbie GopMbl 00yueHUs (KOJICKTUBHBIC, TPYIIIOBBIC, HHANBUAYAIbHBIE, TAPHBIC), YTO IMO3BOJISICT
pa3BHUBATh BCE BU/IbI KOMMYHHUKATUBHOM JICATEIBHOCTH YYAITUXCS.

OOyueHue opraHu3yeTcsi Kak Ha pPENpoOAYKTUBHOM YpPOBHE, IPEAINOIAraroleM 3aKpeIuieHue
3HaHu#, (opmupoBaHue OOIMIEYyUYeOHBIX YMEHHH, TaK W HCCIEIOBATEIbCKOM, HANpaBIEHHOM Ha
pa3BUTHE TBOPUYECKOTO MBIIIJICHUS U BOOOPAKECHHS yUAIIUXCSL.

Ha u3ydenue yue6Horo kypca orsoautcs 68 yacos(l yac B Hepento B10 ki1 u 1 9ac B Hezento B
11 kiacce)



Ilnanupyembie pe3yIbTaThl 0CBOCHHS Y4eOHOI0 Kypca
JINYHOCTHBIE PE3VJbTATBI. - TOTOBHOCTE H CIIOCOOHOCTE 00€CIIeUNTh ce0e U CBOMM OJIM3KHM
JIOCTOMHYIO )KU3Hb B IIPOILIECCE CAMOCTOATENIBHOM, TBOPUECKON U OTBETCTBEHHOU JIEATEIHLHOCTH;
- pa3BUTHE KOMIICTCHIIMA COTPYIHHYECTBA CO CBEPCTHHUKAMH, B3POCIBIMH B 00pa3oBaTEIbHOM,
0OIIIECTBEHHO TOJIE3HOM, Y4eOHO-UCCIIeI0BATEIbCKOM, MPOSKTHON M IPYTUX BUJAX JCATCIbHOCTH;
- MHPOBO33PECHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH, 3HAYUMOCTH HAYKH,
TOTOBHOCTH K HAYYHO-TEXHUYECKOMY TBOPUYECTBY, BJIaJICHHE JOCTOBEPHON MH(pOpMAaLUeil 0 mepe1oBbIX
JOCTHKCHHUAX H OTKprTHHX MHpOBOﬁ )41 OTG‘ICCTBCHHOﬁ HayKI/I, 3aI/IHT€peCOBaHHOCTB B HaqubIX
3HAHUAX 00 YCTPOHCTBE MHUpa U OOIIECTBA;
- TOTOBHOCTh U CIIOCOOHOCTH K 00pa30oBaHUIO, B TOM YHCJIE caMOOOpa30BaHUIO, HA MPOTSHKEHUU BCEH
KU3HU; CO3HATEIBHOE OTHOIICHWE K HEMPEPHIBHOMY OOpa30BaHUIO KAaK YCJIOBHIO YCIICIIHOM
npodeccHnoHaATEHON U 0OIIECTBEHHOMN JACSITETbHOCTH;
- cIocOOHOCTH K OLIEHKE CBOEH y4eOHOM e TeIbHOCTH;
- OCHOBBEI 3KOHOFH‘ICCKOI>1 Ky.HbTypBII HpI/IHSITI/Ie IIECHHOCTH HpI/IpOI[HOI‘O MI/Ipa, TOTOBHOCTH CJICAOBATH B
CBOCH JIEATEIHHOCTH HOpPMaM MPHUPOJAOOXPAHHOTO, HEPACTOUYUTEIHHOIO, 3JI0POBbECOEPEraroIiero
MOBEICHUS, BRIPAXKCHHOM YCTOMYNBOW y4eOHO-TI03HABATEIbHOW MOTHUBALIUY YICHHS.
MeTanpeIMeTHBIE Pe3VJIbTATI
o PecynamusHvie yHUBepcalvbHble YueOHble Oelcmeus. - CaMOCTOSTEIbHO ONPENeNsTh IIEIH,
3aJlaBaTh [apaMeTPhl U KPUTEPUH, 110 KOTOPEIM MOXKHO OIIPENENIUTD, YTO LIEJIb JOCTUTHYTA,
- BI)I6I/IpaTI) nyTH JOCTHXKCHUA ILICIIN, HJIaHI/IpOBaTI) pGIHCHI/Ie IIOCTAaBJICHHBIX 3aaa4, OHTI/IMI/I3I/Ipy$I
MaTepI/IaJIBHI)IC nu HeMaTepI/Iaﬂbele 3anaTI>I;
- OpraHu3oBbIBaTh d()(PEKTUBHBIA MOWCK PECypCOB, HEOOXOIUMBIX I JOCTHIKCHHS IOCTABICHHOM
LICJIN:
- COTIOCTABJIATH MOTYYCHHBIA PE3yIbTAT JEATSIBHOCTH C MTOCTABIICHHOM 3apaHee MelbIo.

o Iloznasamenvuvie yHugepcanvuvie yueOHvle Oeucmeus. - UCKATb U HAXOIUTb OOOOIIEHHBIE
CTIOCOOBI peUIeHHs 3ajad, B TOM YHCIE, OCYIIECTBISATh Pa3BEPHYTHIH WH(POPMALMOHHBIA MOWUCK WU
CTaBUTH Ha €ro OCHOBE HOBEIE (y4eOHBIC U MO3HABATEIbHBIC) 331a4H;

- KPUTHYECKH OILICHUBATh M HMHTEPIPETUPOBATh MHPOPMALMUIO C Pa3HBIX MO3HMILMWH, Pacro3HaBaTh H
¢uKcupoBaTh NPOTUBOPEUUS B UHPOPMAITMOHHBIX HCTOUYHUKAX;

- HMCIOJIb30BaTh PA3JIMYHBIE MOJEIBHO-CXEMAaTUYECKHUE CPEACTBA IS MPEICTABICHUS CYLIECTBEHHBIX
CBSI3€H M OTHOIICHUH, a TaK)K€ IPOTUBOPEUHIL, BHIIBICHHBIX B MHPOPMAIIMOHHBIX UCTOYHHUKAX;

- BBIXOJMTH 332 PaMKH y4eOHOTro IpeaMeTa U OCYIIECTBIATH LieJIeHaNpaBICHHbIA MOUCK BO3MOKHOCTEN
JUIS LIMPOKOTO MIEpEeHO0Cca CPEJICTB U CIOCO00B IEHCTBHUS;

- BBICTpauBaTh MHIMBUAYaAIbHYIO 00pa30BaTeIbHYIO TPACKTOPHIO, YUUTHIBAsE OTPAHUYEHUS CO CTOPOHBI
JAPYIUX YYaCTHUKOB U PECYPCHBIE OIPAHUYECHUS,

- MEHATh U yJEP>KUBATh Pa3HbIE MO3ULMHU B ITI03HABATEIILHON JEATEIBHOCTH.

o Kommynukamuenvie ynugepcanvhvie yueOuvie Oelicmeus. - Pa3BEpHYTO, JIOTUYHO U TOYHO
U3JaraTb CBOIO TOYKY 3pEHHUS C HCMOJIb30BAaHHUEM aJE€KBAaTHBIX (YCTHBIX M MUCHBMEHHBIX) S3BIKOBBIX
CPEICTB,;

- OCYIIECTBIISITH JIEJIOBYI0O KOMMYHMKAIMIO KAaK CO CBEPCTHHKAMM, TaK U CO B3POCIBIMHU, OAOMPATh
MapTHEPOB /IS J€JIOBOM KOMMYHHUKAIIMU UCXOMS U3 COOOpaXKEHUM pe3ylnbTaTUBHOCTH B3aUMOAECUCTBHUS,
a He JTMYHBIX CUMIIaTHl;
- TIPU OCYIIECTBICHUM TPYIIOBOH pabOTHl ObITh KaK PYKOBOJHMTEIEM, TaK M UJICHOM KOMaHJBI B
pa3HBIX pOJAX (FeHepaTop UaeH, KPUTUK, UCIIOJHUTEIND, BEICTYAOIINM, SKCIIEPT U T.1.).

IIpenmeTHble pe3yJbTaThl
o BbinyckHUK HAay4uTcsi: - OOBSCHATH M AHAIM3UPOBATh OMOJOTUYECKHE IPOLECCHI,
yCTaHaBIIMBAaTh UX B3aUMOCBS3H;
- TIPUBOJIUTH IIPUMEPHI BEIIECTB OCHOBHBIX I'PYII OPTaHUYECKUX COEAMHEHHH KIeTKU (OEeTKOB, )KUPOB,
YTJIEBO/IOB, HYKJIEHHOBBIX KHCIIOT);
- CpaBHMBaTh OMOJOrMYECKHE OOBEKThl MEXJy CO00H MO 3aJaHHBIM KPUTEPUSM, JeNaTbh BBIBOJBI U
YMO3aKJIIOUE€HHUsI HA OCHOBE CPaBHEHNS;
- pemaTth OMOJIOrMYEeCKHe 33aJa4, COCTABIISATh CXEMBI,




- O0BSCHATH MPUYMHBI HACIEICTBEHHBIX 3a00JICBAaHUN;

- OIICHMBATh JOCTOBEPHOCTh OHOJIOTMYECKOW WH(GOPMAIINU, IMOJTYYCHHOH W3 Pa3HBIX HCTOYHHUKOB,
BBIICIISITE HEOOXOIMMYIO WH(OPMAIIHIO JIJISl MCIIOJIb30BAHUS €€ B yU4COHOW JIEATEIIBHOCTH U PEIICHUU
MPAKTUYECKHX 3a71a4;

- OLICHHBATH POJIb JOCTHIKCHUH T'C€HETHUKH, CEJCKIIMH, OMOTEXHOJIOTHMH B MPAKTUYCCKOW JEATCIbHOCTH
YyelIoBeKa U B COOCTBEHHOM JKU3HH;

- OOBSCHATH HETaTUBHOC BIIMSHHE BCINECTB (AJIKOroJisd, HUKOTHHA, HAPKOTHYECKMX BEIISCTB) Ha
3apOJIBIIIEBOE PA3BUTHE YCIIOBEKA;

- OOBSCHATH TOCJICICTBUS BIMSHHS MYTarcHOB; OOBSICHATH BO3MOXKHBIC MPHYMHBI HACIICICTBECHHBIX
3a00JICBaHUN;

- 00BSCHATH MHOTOOOPa3Ue OPraHu3MOB, IIPUMEHSS YBOJIIOIIMOHHYIO TEOPHIO;

- KJIaCCH(PHUIIMPOBATH OMOJOTHYECKHE 00BEKThI HA OCHOBAHUHU OJHOTO MJIM HECKOJBKUX CYIICCTBCHHBIX
MIPU3HAKOB (THITBI TUTAHUS, CTIOCOOBI IBIXaHUS U Pa3MHOXKCHHSI, 0COOCHHOCTH Pa3BUTHS);

- BBISIBIISITh M3MEHYHMBOCTh y OPTaHU3MOB; OOBSICHITH MPOSIBIICHUE BUIOB W3MEHUYUBOCTH, UCIOIB3YS
3aKOHOMEPHOCTH M3MEHYMBOCTH; CPABHUBATH HACIICJICTBEHHYIO H HEHACIICICTBEHHYIO H3MEHYHBOCTH;

- BBISBIIATH MOP(QOJIOTHYECKUE, (PU3UOJIOTHUSCKUE, TTOBEICHYSCKUE aJaNTallid OPraHU3MOB K Cpele
OoOUTaHUS U IEHCTBUIO DKOJIIOTUYECKUX (PaKTOPOB;

- COCTaBIIATh CXEMBI TIEPEHOCA BEIIESCTB ¥ SHEPTHH B SKOCUCTEME (I[N TTUTAHUSA);

- pacKphIBaTh HA MPUMEPAX POJb OMOJIOTUH B (POPMHUPOBAHUK COBPEMEHHOW HAYYHON KapTUHBI MHUpPaA, B
MIPAKTUIECKON JCSITEILHOCTH JTFOICH;

o BbINyCKHUK TOJY4YHT BO3MOKHOCTHL HAYYMTbCA: - XapaKTE€pU30BaTb COBPEMECHHbBIE
HANpaBJICHUSI B Pa3BUTHH OWOJIOTHH; OINHMCHIBATH MX BO3MOXKHOE HCIIOJIB30BAaHHE B MPAKTUYECKOM
NeSITENIbHOCTH;

- CpaBHHMBATh CIIOCOOBI IEJICHUS KJIETKU (MUTO3 U MEH03);

- pemaTh 3aja4d Ha TOCTpoeHue ¢parmenta Bropoi mnenu JHK mo mpemnoxennomy ¢parmeHTy
nepsoit, u- PHK (m- PHK) o yuactky JIHK;

- pelarh 3aJja4y Ha ONpeeIeHUE KOJINYECTBA XPOMOCOM B COMAaTUYECKUX U MOJIOBBIX KJIETKaX;

- pemarb TEHETUYECKHWE 3aJaud Ha MOHOIMOpUAHOE CKpEIMBAHUE, COCTaBISITh CXEMBI
MOHOTHOPUAHOTO CKPEUIMBAHUS, IPUMEHSSI 3aKOHBI HACIEACTBEHHOCTH M MCIOJB3Ysl OMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY;

- yCTaHaBIMBAaThb THIl HACIEAOBAHHWA M XapakTep MpOSIBICHHA NpHU3HAKa IO 3aJaHHOM CcXeMe
POIOCIIOBHOM, TPUMEHSISI 3aKOHBI HACJIECTBEHHOCTH,

- OIICHMBAaTh pE3yJbTaThl B3aUMOACUCTBHUS 4YEJIOBEKA M OKPYXArOIIeW Cpelpl, IPOrHO3MpOBAThH
BO3MOJKHBIE IOCIIE/ICTBUS JESITEIbHOCTH 4YEJIOBEKa JUIsl CYIIECTBOBAHMS OTAEIbHBIX OHMOJIIOTHYECKUX
00BEKTOB U LIEJIBIX MPUPOIAHBIX COOOIIECTB;

- JlaBaTh Hay4yHOe OOBSICHEHHE OMOJIOrMYecKHM (akTaM, IpoleccaM, SBICHHUSIM, 3aKOHOMEPHOCTSIM,
UCHOJIb3Yysl OMOJIOTHYECKHE TEOPUH.

Coneprkanue nporpamMmmbl
Moaynb 1 «ITpaktuyeckas Ouosorus, 10 kaacey
Pa3znen 1. Pemenue 3a1a4 mo MoJieKyJIsipHoii OnoJiorun (6 yaca)
benku u HyKIeMHOBBIE KUCIOTHI — OuononuMepbl. COCTaBHBIE 3JIEMEHTHI O€JIKOB U HYKJIEUHOBBIX
KHCI0T. AMUHOKUCHOTHL. Hykneoruasl. Bunel HykiienHoBsix kucinot. Otanune monexyn JIHK or PHK.
Kommnementapuocts. Permukanus JIHK. IIpasuiio Yapradoda.
IIpakTnyeckune padoThI 10 PEIICHUIO 32124
- Beruncnenue MosiekyJsipHO Macchl Oelka, onpeieNieHHe YMcia aMUHOKHCIIOT 00pa3yonmx OesokK.
- Ompenenenue % coxaep:kanust HykiaeoTunoB ¢parmenta JJHK, uncna BogopoaHbIX CBsi3eH, AJIMHBI U
Mmacchl pparmenToB nenouku JJHK.
Pa3znen 2. Pemenue 3a1a4 no nuroJioruu (12 yacon)
MeTtabonu3m. DHepreTuyeckuii OOMeH B KJIETKE, €ro 3Tambl, a3poOHble U aHa3POOHBIE OPraHU3MBI.
I'muxomuz. Knerounoe npixanue. AT® - Hykia€oTH 1, BEIOJHSIONINN POJIh aKKYMYJISITOPA YHEPTUH.




Peakuuu marpuunoro cunreza. Kox JIHK, cBoiictBa renetnueckoro komna. [lnactuueckuii oOMeH.
[Tousitue o Tpanckpumnimu, Tpanciasiuuu. Tpumiet win kogoH JJTHK. Antukonon t-PHK.

JKu3HEeHHBIN UK KIETOK, ero mnepuoabl. MHTepdaza - BaKHEUIINN 3Tam KU3HU KJIETOK. MUTO3,
(dha3pl MHUTO33a. XPOMOCOMHBIN HAOOp TMOJOBBIX M COMATHYECKHMX KIETOK. [amerorene3. Meiios.
buonornueckoe 3Haduenune meioza. Criopodur. ['ametodut. JKu3HEHHBIE ITUKIIBI CO CMEHOM TTOKOJICHUM.

IIpakTuyeckue padboThl MO0 PElICHUIO 3a1a4
- OmnpenesneHue Mocie0BaTeIbHOCTH PACIIOIOKEHUSI aMUHOKHUCIIOT OTAEIBHBIX O€IKOB Mo (parMeHty
JIHK.
- Omnpenenenne HyKJIeoTUIHOM mnocaenoBatenbHocTh W-PHK, uncma w  mociienoBaTenbHOCTH
aMUHOKHCIIOT BO (hparMeHTe MOJIEKYJIbI OenKa.
- Omnpenenenne antukogonoB T-PHK, dparmenra wmonekynst JIHK u mociemoBaTenbHOCTH
aMUHOKHCIIOT, 3aKOJIMPOBAHHBIX B TOM (hparMeHTe.
- Onpenenenue HyKJICOTUIHOM nocienoBaTenbHocT T-PHK.
- PacuerHble 3a/1auu 110 ONIPEACIICHUIO KOIMYECTBA HYKJIeoTU 0B U TpuiieTos B JIHK minu PHK.
- Onpenenenue konuyectBa AT®, CHHTE3UPOBAHHOTO HA Pa3HBIX ATaNax SHEPreTHUYECKOro oOMeHa npu
pacIlenIeHUH Pa3HOro KOJUYECTBA YIIEBOIOB.
- Onpenenenue konudectBo xpomocoM u JIHK B kiteTke Bo Bpems pa3HbIX (a3 MuTO3a U Meio3a.
- Onpenenenue komuaectBo Xxpomocom u JIHK B kiieTke Bo BpeMst pa3HbIX (a3 KHU3HESHHOTO ITUKJIA.
Pa3nen.3. Pemenue 3axa4 no reneruxe (16 yacon)

OCHOBHBIE TEHETHYECKHE IMOHATUS U CHUMBOJBL OdopmiieHHE TEHETUYEeCKHX 3ajad. 3aKkoHbI I.
Menpens. IlonHoe U HENONHOE NOMUHHMpPOBaHME. AHAIM3UPYIOLIEE CKpeluBaHue. B3zanmoneincreue
QJUIETIbHBIX U HEaJUICJIbHBIX T€HOB.

CuermuienHoe HacneoBaHue pu3HakoB. 3akoH T. Moprana. [lonHoe 1 HEnmoJiHOE ClETIJICHUE T€HOB.
Kpoccunrosep. I'enernueckue kaptel XxpoMocoM. ['eHeTmueckoe ompexaesieHue mnosna. HacnepoBanue
MIPU3HAKOB CUEIVIEHHBIX C MOJIOM.

XapakTep HacjaeA0BaHUs MPU3HAKOB y YEJIOBEKA. | eHeTHYeCKne OCHOBBI 3/10pOBbs. |'eHeTnueckue
6one3nu. Pogocnosnas cembu. HacnenoBanue rpynn KpoBu

IIpakTH4eckne padoThHI 0 PeLICHUIO 32124 .
- MOHO-, IU-, IOJUTUOPUHOE CKPEIIMBAHKE, aHATU3UPYIOIIEe CKPEIIMBaHHE,
- HETOJIHOE JIOMUHUPOBAHUE;
- CLICTJICHHOE C TI0JIOM HacJIeIOBaHUE U KPOCCUHTOBED;
- OTIpe/IeNIeHre TPYIIBI KPOBU U pe3yc-PakTopa;
- BEpOSITHOCTh HACIIEZOBAHUS U TIPOSBIICHUS TEHETUYECKHX 3a00JIeBaHUM;
- COCTaBJIEHUE POAOCIOBHOMN CEMbH;
- KOMOMHUPOBAHHBIE 3a/Ia4H.

e Monyns 2 «IIpakTuyeckas 6uosorus, 11 kiaccey
Pa3nen 1. PazBuTHe 3BOJTIOIHOHHBIX NMpeAcTaBiaeHuii. Jloka3zaTeancTBa dBoonnu (6 4acos)

Wcrtoxu napsunmnsMa. IlepBoe 3BomonoHHOe yueHue. [Ipeanocbulki BOSHUKHOBEHHSI 1 OCHOBHBIE
nonoxxenus teopun Y. JlapBuna. MckycctBennsiii otoop. Y. J[apBUH 0 ABIKYIIMX CHJIaX 3BOJIIOIIUU
BHUJ10B. [laneoHTONOrNYECKHE, CPAaBHUTEIBHO — AHATOMUYECKHE, JOKA3aTEIbCTBA IBOJIOLNH.
buoreorpaguyeckue 1 sMOpHoIOrHUecKre J0Ka3aTeIbCTBA IBOJIOLUU.

IIpakTnyeckue u 1adopaTopHbie padoThI
ITP Nel. «CpaBHUTeNbHAs XapaKTEPUCTHKA MTOPOJ (COPTOB)»
TP Ne2. «CpaBHUTENbHAs XapaKTEPUCTHKA €CTECTBEHHOTO U HCKYCCTBEHHOTO 0TOOpay
JIP Ne 1. «CpaBHUTENIbHO-aHATOMHYECKAsl XapaKTEPUCTHKA aHAIOTUYHBIX OPTaHOBY
Pasnen 2. MexaHu3Mbl 3BOJIIOLMOHHOTO0 mpouecca (7 yacoB)

Bun, ero kpurtepuu. IlonmynsiuMoHHas CTpyKTypa BUAA. DJEMEHTapHbIE (PAKTOPHI 3BOIOLMH.
MyranuonHbsli nporiecc. EcTecTBeHHBIN 0TOOp — HANpPaBIISIOUINIA 3JI€MEHTapHBIH (AKTOP 3BONIOLHUU.
Bo3HuKHOBEHNE NMPUCTIOCOOIEHHUH — pe3yabTaT AEUCTBUS €CTECTBEHHOTO 0TOOpA.

OOpa3oBaHue BHJA — pe3yabTaT MHKPOAIBOJIONHMHU. Makpo3Bomonus. OCHOBHbIE HalpaBIEHUS
HBOJIIOIIMOHHOTO Tporecca. [yt gocTrkeHust GMOI0rMYecKoro mporpecca




IIpakTnyeckue u 1adopaTopHbie padoThHI
Pemenue sxkomornyeckux 3anay no reme «Bua. [Momymsums»
JIP Ne2. «BpIsiBIeHHE U3MEHYMBOCTH Y 0COOEH OJTHOTO BHIa»
ITP Ne3. «CpaBHeHUE TIPOIIECCOB ABUKYIIETO M CTAOUITU3UPYIOIIETO 0TOOpay
ITP Ne4. «BoisBiierre ¢popM MPUCIIOCOOIEHHOCTH Y OPraHU3MOB K CpeJie OOUTaHUs»
ITP Ne5. «CpaBHeHHE IPOIECCOB HKOJIOTMUYECKOT0 U reorpaguueckoro BU000pa3oBaHus»
ITP Ne6. «CpaBHuUTEIIbHAS XapaKTEPUCTUKA MUKPO- U MAKPOIBOJIFOLIHI
ITP No7. «BoisiBiienre apoMop(]o30B y pacTCHUH U )KHBOTHBIX)
Pa3znes 3. Bo3HuKHOBeHNE M pa3BUTHE KU3HU HA 3emJie (4 yaca)
Pa3BuTHe npeacraBieHnii 0 BO3HUKHOBEHUH KU3HU. [10siBIIeHNE IEPBBIX KUBBIX OPraHU3MOB.
Pa3BuTne xu3Hu B naneo3oe. Pa3Butue xu3Hu B Me3030€. PazButure )XU3HU B KaifHO30€.
IIpakTuyeckue u JadopaTopHbie padoThI
TP Ne8 «BrisiBneHne apoMop(O30B MaIe030HCKON IPBD»
ITP Ne 9 «BoisiBieHne apoMop(o30B ME3030HCKON IPBI»
ITP Nel0 «BersiBnenue apoMop(ho30B KaiiHO30HUCKOM IpbI»
Pasnen 4. Ilpoucxoskaenne yesaoBeka (2 yaca)
Jloka3zaTesbCcTBa IPOUCXO0XKACHUS YEJIOBEK OT KUBOTHBIX. DBOJIIOLNA YesioBeKa. COBpEMEHHBIH aTan
aHTPOIIOreHe3a
IIpakTnyeckue u 1adopaTopHbie padoThI
I1P Nell. «AHanu3 1 OLIEHKA pa3JInYHbIX TUIIOTE3 IPOUCXOKIACHUS YEITOBEKA»
ITPNe 12. «AHanm3 u OIICHKA Pa3InIHBIX TUIIOTE3 (DOPMHUPOBAHUS YEITOBEUECKUX PACH
Paznen 5. dxocucrembl (10 yacos)
Cpensl oOuTanus u GakTopsl cpensl. Adnorndeckue (hakTopsl cpeasl. bruotnaeckne GpaxTopsl Cpeibl.
EctectBenHbie cooOIIeCTBa JKUBBIX OPTaHU3MOB, X KOMIOHEHTHL. Llenu u ceTn nuranus.
DKoJjoruveckasi mupamMuaa. IKOCUCTEMBI U 3aKOHOMEPHOCTH UX cylnecTBoBaHus. [Ipupoansie
HKOCUCTEMBI. AHTPOIIOT€HHBIE KOCUCTEMBI. OXpaHa MPUPOTHBIX SKOCUCTEM
IIpakTuyeckue u JjadopaTopHbie padoThl
JIPNe3. «BpolsiBneHre NpucnocoOIeHU y OPraHu3MOB K BIUSHUIO PA3JIMYHBIX S9KOJIOTHYECKUX
(hakTOpOB»
JIPNe4. «BoisiBaeHHE a0MOTUYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCUCTEMBD»
Pemenne skonornueckux 3agad
ITPNel3. «CpaBHEHUE NPOLIECCOB NEPBUYHON U BTOPUYHON CYKLIECCUI
Pa3nea 6. buocgepa (Suacos)
buocepa - xuBast 06010uka manersl. Kpyroopot Bemiects B pupojie. [locnencraus
aHTPOIIOTEHHOT0 BIUSHUSA Ha Ouocdepy. torosoe 3ansrue
IIpakTnyeckue u 1adopaTopHbie padoThI
Pemenue skonornueckux 3agad
ITP Nel4. «CocTaBnenue cxem KpyroBopoTa yriepoja, KUCIopoaa, a30Tay
Brinonnenue tectoBoi paboThI



KaneHnapHO-TeMaanecxoe IJIAHUPOBAaHUE Kypca
e Monyns 1 «Ilpaktuyeckas 6uonorus, 10 kmace»

TemaTnka
3aHATUA

DJeMEHTHI COACpIKaHUA

HUcnonp3oBanue
000pyIOBaHUS TOYKU
pocrta

Pa3gen 1. Penrenue

3aJa4 10 MoJIeKYJIsIpHO#i 6uosiornu (64acoB)

1-2

Beenenue.
benaku xak
OMOTIOIMMEPHI.

Benku —nonumepsl. AMUHOKHCIIOTBI KaKk
MOHOMepHI Oenka. CTpyKTypbl O€TKOBOM
MOJIEKYJIbI, PYHKIIUHU OCJIKOB B KJIETKE.
Penrenue 3a1a4 Ha BBIYHCIICHUE MOJICKYIISIPHON
Macchl Oelka, OrpeieIeHue YUClIa aMUHOKHUCIIOT
00pasyromux OeIoK.

ONEeKTPOHHBIE
TaOJIMIIBI ¥ TUTAKATHI

34

Hyxnennosbie
KHCJIOTBI.

Hyxkneunosble kucnorsl. HykineoTuapl.
CpasuutenbHas xapakrepuctuka JJHK u PHK.
Crpoenwue, Buabl u pynkunn PHK. TIpaBuiio
Yapradda, perummkanus JJHK.

Pemenue 3anay Ha onpenenenue % conaep:kaHus
HykieoTunoB ¢pparmenta JJHK, yncna
BOJIOPOJHBIX CBSI3EH, JINTMHBI U MacChl ()parMeHTOB
nenouku JIHK.

Hudposas
nabopaTopus 1Mo

ouoJIoruun

5-6

T'enetnueckuii
KOJI.

Peakuuu marpuunoro cunte3a. Kox JIHK,
CBOICTBa I'€eHETHYECKOro koja. Pemienue 3amad ¢
HCIIOJIL30BaHUEM TA0IUILI TEHETUYECKOI0 KOJa

DIEKTPOHHBIE
TaOJIMIILI U IIJIAKATHI

Paznen 2. Pemenne 3axa4 no uurosioruu (12 yacon)

1-2

buocuntes
Oenka.

Tpanckpunuus, TpaHcusuus. J(unamuka
OunocuHTe3a OenKa.

Pemenue 3ana4 Ha onpezeneHue
MOCJIEI0BATEIBHOCTH PACIIOIOKEHHUS
AMUHOKHCIIOT OTAETBHBIX OETTKOB MO (hparMeHTy
JHK, u-PHK, -PHK. PacueTHbie 3a1auu no
OIIPEEIICHUIO KOJIMUECTBA HYKIICOTUIOB U
tpurietos B JIHK niu PHK.

DIIEKTPOHHBIE
TaOJIMIILI U IIJIAKATHI

DHepreTU4YecKui
oOMeH.

DHepreTudyeckuii 0OMeH B KJIETKE, €ro ATarlbl,
a’poOHBIC U aHaIPOOHBIE OpraHU3MBIL. [ THKOIU3.
Knerounoe npixanue. ATO - HykiieoTH I,
BBITIOJIHSIFOITUHN POJIb aKKYMYJISITOpA YHEPTUH.
Pemenue 3a1ay no onpeaeneHuio KOJIM4ecTBa
AT®, cHHTe3UpOBAaHHOTO Ha Pa3HbIX ATanax
HHEPreTHUECKOro 0OMeHa MpHU PacIIeTIeHUN
pPa3HOTO KOJIMYECTBA YTIIEBOIOB.

ONEeKTPOHHBIE
TaOJIUIILI U IIJTAKATHI

5-6

[enenue
KJIETOK.
Murtos.

Knerounsrii ukn. Marepdasza. Mutos, Habop
XPOMOCOM.

Pewienue 3ana4 Ha onpeneneHue KOam4ecTsa
xpomocom u JIHK B kiteTke Bo Bpemst pa3HbIX (a3
MHUTO34.

BJIQXKHBIE IIPETIapaThl,
4qyd4eno, Habop MepheB,
CKEJIETHI )KUBOTHBIX.

T'ameToreunes.
Merios.

I'amerorenes. Meiio3, STarel, 3HAUCHHUE.
Pemienue 3agau Ha onpesiesieHUE KOJIUYECTBA
xpomocom u JIHK B kiieTke Bo BpeMst pa3HbIX (a3
Meio3a.

DIIEKTPOHHBIE
TaOJIUIIBI U TTAKAThI

9-10

KusueHHbI
LIMKJI CIOPOBBIX

JKu3HeHHBII UK CIOPOBBIX pacTeHuit. Habop
XPOMOCOM Ha pa3HbIX CTAAUSAX pa3BuTHUs. Pemenue

BJIaJKHBIE TIPETIapaTHl,
4qy4eso, Habop nepreB,
CKEJIeTHI )KHBOTHBIX.




pacTeHui. 3aja4 Ha onpeneneHue Habopa xpomocom u JJHK B
KJIETKE BO BpeMsl pa3HbIX (a3 )KU3HEHHOI'0 IUKJIa
CIIOPOBBIX PACTEHUM.

11- | ’)KusHneHHbIiI JKu3HEHHBIN UK pacTeHH: TaMeTO(DHT, DIJIEKTPOHHBIE
12 IUKII CEMEHHBIX | criopodut. ['amerorenes y rotoceMEeHHBIX U TAOJIUIIBI U TITAKATHI
pacTeHui IIBETKOBBIX pacTeHHl. MUKporaMeToreHes.

Makporameroreses. /J[BoMHOE OIUIOAOTBOPEHUE.
Onpenenenne koauyectBo xpomocom u JIHK B
KJIETKE BO BpeMsl pa3HbIX (a3 )KU3HEHHOTO IIMKJIA
CEMEHHBIX PACTCHHIA.

e Pasznen.3. Pemenue 3a1a4 no reeruke (16 yacon)

1.| OcHoBHbIE I'eneTnueckue cUMBOIBI U TepMUHBL. OdopmiteHne | DIeKTpOHHBIC
reHeTUYECKUe TeHEeTUYECKUX 3a/1a4. 3aKOHBI HacJIeI0BaHus, TaOJIMLBI U TIJIaKaThI
IIOHATHS U ycTaHoBJIeHHbIE ['. Menaenem, ux
CHUMBOIJIBL. IIUTOJIOTUYECKIE OCHOBBI.
2-3 | MonoruOpunHoe | 3ama4u Ha ONpeIeTICHIE TeHOTUIIA U JeHOTUTIA
CKpEIlMBaHHUE. poauTenel Mo reHoTUIy U (PeHOTUITY ITOTOMKOB

HJIK paClICIJICHHUIO B IOTOMCTBEC IIpH
MOHOFI/I6pI/II[HOM CKpPCIIMBAHUU.

4-5 | durubpuaHoe 3aauM Ha onpezesieHue reHOTUIa U (eHoTUIIa DNEeKTPOHHBIE
CKpeIIMBaHHE. pOAUTENEH MO TEHOTHITY U (PEHOTHUITY TOTOMKOB TaOJIMIIBI ¥ TUTAKATHI
WIN PACHICTUICHUIO B TIOTOMCTBE IIPH
JUTHOPUIHOM CKPEIIMBaHHH.

6-7 | 3axon T. Pewenue 3aay Ha ClieIUIEHUE T'€HOB U
Moprana. KPOCCHHTOBED.

8-9 I'eneTuka momna. Pemenue 3amay Ha HaclIeJOBaHUE IMIPHU3HAKOB
CHCIIJICHHBIX C ITIOJIOM.

10- HacnenoBanue Pewenue 3aay Ha Hacie10BaHKE TPYIIIT KPOBH.
11 IPyIII KPOBHU.
12- [IpomexyTouHas | 3a4eT Mo peuIeHHI0 OUOIOTMYECKUX 33/1a4 Pa3HbIX | DIIEKTPOHHbBIE
13 arrecTarms. THUTIOB TaOIUIBI U TJIAKAThI
14 CocraBnenue u | XapakTep HacjaeAOBaHUs IPU3HAKOB Y YEJIOBEKaA.
aHaJu3 I'eneTnyeckne OCHOBBI 340pOBbS. [ eHeTHUECKUE
POIOCIIOBHOM. 0one3nu. PogocnoBHast ceMbHu.

e Moayas 2 «IIpakTnueckasi 6mosiorus, 11 kinace»

Ne i\ | TemaTtuka 3aHATHS | DneMeHTHI conepxkanus

Paszgea 1. PazBuTHe 3BOJIIOIIMOHHBIX NpeacTaBjieHnid. /loka3zarenbcrBa
3BOJIOIMH (6 YacoB)

1 Hcroxku napsrunusma. Ilepsoe
9BOJIIOLIMOHHOE YYEHHUE.
2 [Ipennoceuiky BO3BHUKHOBEHUS U Pemenue
OCHOBHBIE T0JIOKEHUSI Teopun Y. OMOJIOTHYECKUX 3a/1a4
JlapBuHa.
3 HckyccTBeHHBIH 0TOOD. 1P Nel.
«CpaBHUTENBHAS
XapaKTEepUCTHKA TIOPOJT
(copToB)»
4 Y. /lapBuH 0 IBWXKYLIUX CHUJIAX TP Ne2.
HBOJIIOLIUY BUJIOB. «CpaBHUTEIbHAS
XapaKTepUCTHKA




C€CTCCTBCHHOI'O 1

HCKYCCTBEHHOTO
otrbopa»

5 [TaneonTonornueckue, cpaBHUTEIbHO — | JIP No 1. Hudposas
AHATOMUYECKUE, IOKA3aTeIhCTBA «CpaBHHUTEIHHO- nabopaTopus
IBOJTIOIUH. aHaTOMHYECKast 10 OMOJIOTUHU

XapaKTePUCTHKA
AQHAJIOTHYHBIX OPTaHOBY»

6 Buoreorpaduyeckue u
AMOPHOJIOTHYECKUE JOKA3aTeIhCTBA
HBOJIIOIUH

1. MexaHU3MBbI IBOJIIOLIMOHHOTO npoiiecca (7 yacos)

17 Bun, ero xpurepuu. Pemmenne
[TomynsiuoHHas CTPYKTypa BHIIA. IKOJIOTUYECKUX 33124 10

teMe «Buna. Homymsanus»

2/8 DneMeHTapHbIe (PaKTOPHI ABOJTFOIUH. JIP Ne2. «BrisiBnenue Hudposas
MyTanoHHBIN TpoLIecC. M3MEHYMBOCTH y ocobelt | mabopaTtopus

OJTHOTO BUA» 110 OMOJIOTUU

3/9 EcrectBennslit ot6op — Hanpasstonuii | [IP Ne3. «CpaBuenue

AJIEMEHTAPHBIN (PAKTOP IBOIIOIUH. MIPOIIECCOB JIBUXKYIIIETO
Y CTaOWIIM3UPYIOIIETO
otbopay

4/10 Bo3HnukHOBEHHE TPUCTIOCOOICHIH — [1P Ned. «BoisiBnenue Hudposas
pe3ysbTaT ICHCTBHSI €CTECTBEHHOTO bopm nabopaTopus
orbopa. MPHUCIIOCOOJICHHOCTH Y 10 OMOJIOTHUH

OpPraHu3MOB K cpejie
0OUTAHUS

5/11 O6pa3oBanue Buaa — pe3yibTar [IP NeoS. «CpaBHeHue

MHUKPO3BOJIOIUH. MIPOIIECCOB
IKOJIOTUYECKOTO U
reorpauyeckoro
BHUJI000Pa30BaAHUS)

6/12 MaxponsBodrorusi. OCHOBHBIE TP Ne6. Hudposas
HaTpPaBIIEHUS BOJIIOLUOHHOTO «CpaBHUTETBHAS naboparopus
nporiecca. XapaKTePUCTHKA MUKPO- | 110 OHOJIOTHH

Y MaKPOIBOIOIUI

7/13 [Tytu noctrxeHus: OMOIOTUYECKOTO IIP Ne7. «BrigBneHue
nporpecca apomop}o30B y

pacTeHMid U KUBOTHBIX)»
I11. Bo3dHuKHOBeHUE M pa3BUTHE KU3HHU HA 3eMiie (4 yaca)

1/14 Pa3Butue npencrasiaeHuii o
BO3HUKHOBEHUH Xu3HHU. [losiBIeHHE
MIEPBBIX JKUBBIX OPTaHU3MOB.

2/15 Pa3BuTHe XU3HU B Maneo3oe. TP Ne§

«Bp1siBICHUE
apoMop$h030B
1aJICO30MCKON DPbI»

3/16 PazButue xu3HU B Me3030€. ITP Ne 9

«Bp1siBIeHUE

apomoph030B

M€30301CKOH 3PBI»
4/17 Pa3Butue xu3HM B KailHO30€. ITP Nel0

«Br1aBrnenne
apomMoph030B




KalHO30MCKOH 3pb»

V. IIpoucxoxaeHue yeaoBeka (2 yaca)

1/18 JlokazaTenbCcTBa MPOUCXOXKICHUS TIP Nell. «Auanus u
YEJIOBEK OT KUBOTHBIX. OIICHKA Pa3IUIHBIX
TUIOTE3 MPOUCXOKIACHUS
YEJIOBEKA»
2/19 Oodonus yenoBeka. COBpeMEHHBIH TIPNe 12. «Auanus u
3TaI aHTPOIIOTeHE3a OIICHKA Pa3TUIHBIX
runore3 GopMUpOBaAHUS
YeJIOBEYECKHX Pac
V. Oxocucremsl (10 yacos)
1/20 Cpenpl oouTanus U (HakTOpbl CPEIbI Pemenue
OMOJIOTHYECKHX 33124
2/21 AOuoTtndeckre (HaKTOpbl CPeIbI JIPNe3. «BrisiBnienue
MPUCTIOCOOICHHIA Y
OpPraHU3MOB K BIMSIHUIO
Pa3IMYHBIX
9KOJIOTHYECKUX
(dhakTOpOB»
3/22 buoTtnueckue hakTopsl cpesl JIPNe4. «BroisiBneHue DIIEKTPOHHBIE
a0MOTHYECKUX U TaOJIMIIBI U TIJIAKATHI
OMOTHYECKUX
KOMITOHCHTOB
HKOCUCTEMBI»
4/23 EctecTBeHHBIE COOOIIECTBA KUBBIX Pemenue
OpPraHU3MOB, UX KOMIIOHEHTHI. AKOJIOTHUECKUX 3a7a4
5/24 [lenu 1 ceTu nUTaHUs. DKOJIOTHYECKas] Pemenne DNEeKTPOHHBIE
NUpaMuIa. AKOJIOTHUECKUX 3a7a4 TaOJIULBI U TIJIaKaThI
6/25 Pemenne skonoruueckux 3aaau. Pemenue DNeKTPOHHBIE
HKOJIOTUYECKHX 3a/1a4 TaOJINIIBI U TIJTAKATHI
7126 DKOCHUCTEMBI U 3aKOHOMEPHOCTH UX ITPNel3. «CpaBHeHue
CYIIIECTBOBAHHMS MIPOIIECCOB MEPBUYHON U
BTOPUYHON CYKIIECCHM
8127 [TpuponHbIe 3KOCUCTEMBI Pemenue
HKOJIOTHUECKUX 3a7au
9/28 AHTPOTIOT€HHBIE YKOCUCTEMBI Pemenue
HKOJIOTHUECKUX 3a7au
10/29 | OxpaHa nIPUPOTHBIX IKOCHCTEM
V1. buocgepa ( SuacoB)
1/30 buocdepa - )xuBast 00071049Ka TUTaHETHI. | Pernienne DNEeKTPOHHBIC
HKOJIOTHUECKUX 3a7au TaOJIUIIBI U TIJTAKATHI
2/31 Kpyrosopor BemiecTB B mpupoze. ITP Nel4. «CocraBnenue
CXeM KpyroBOpoTa
yriaepoaa, KUCIopo/ia,
a3oTay
3/32 Htorosas paboTa 1o Kypcy BeinonHenue tectoBoit
«[IpakTudeckas OMOJIOTHS paboThl
4/33 [TocneacTBHst aHTPOIIOT€HHOTO BMsiHUS | Perienue DNEeKTPOHHBIE
Ha Omocdepy AKOJIOTUYECKHX 3a/1a4 TaOJIHIIBI U TIJIAKATHI
5/34 Hrorosoe 3aHsTue
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