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IHosicHuTeNLHAA 3aNIUCKA

PabGouass mporpamma mo OwWoJOTHHM IS cpefHer (MoJHOM) 00Ieo0pa3oBaTeIbHOM
mIKoJIbl peasm3yercst B yueOHukax B. M. CuBornazosa, U. b. Aradonooii, E. T. 3axapoBoii
«buonorus. O6mas 6uonorus. ba3ossiit ypoBenb» s 10 kiaccoB.

JlanHasi mporpaMMa cOCTaBjeHa Ha OCHOBE (DYHAAMEHTaJbHOTO Sapa COJEp>KaHUs
obmiero oOpazoBaHus M TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS CPEIHEro (IIOJIHOTO) OOIIEero
oOpa3oBaHus, IMpeacTaBiIeHHbIX B @DenepalibHOM TrOCYAapCTBEHHOM  00pa3oBaTeIbHOM
CTaHjapTe cpeAaHero (mojiHoro) oduiero oopasoBanusi. B Hel Takke ydTeHbl OCHOBHBIE HUJIEU U
MOJIO’KEHUS IIPOrpaMMBbl Pa3BUTHUS U (HOPMHUPOBAHMSI YHUBEPCATbHBIX YUEOHBIX JEHCTBUN IS
cpenHero (MmoJHOTo) o0Iero oOpa3oBaHusl U COOIOEHA TPEEMCTBEHHOCTh C MPOrPaMMO IO
OMOJIOTHH I OCHOBHOT'O 00IIIEro 0Opa3oBaHuUs.

OenepanbHblii  0a3WCHBIA y4eOHBINM TIaH ais  o0IeoOpa3oBaTeNbHBIX yupexaeHni Poccuiickoit
depepanun OTBOAUT Ha u3ydeHue Guonoruu 10 kmacc — 34 yaca u3 pacyera 1 yac B Hemento. CorjgacHo
yueOHOr0 U TOJ0BOTO KaJeHAApHOro rpaduka IIKOJbI, paclucaHueM 3aHsatuil Ha 2022-2023
y4eOHbIN rog , mpa3aHuuHbiX aHed (1 mas, 8 wmas ) pabouas mporpamma cocrtaBiicHa Ha 32
yaca. OOecrieueHue BBIIONHEHUSI paboyeil mporpamMMmbl OYIET OCYIIECTBIATHCA 3a CYET
VIUTOTHEHHS YPOKOB MOJTyJIst « OpraHu3m».

HEHHOCTHBIE OPUEHTHUPBI COAEPKAHUSA KYPCA BUOJIOI'MHN

VY4eOubiii npeamer «buonorus», B coaepkKaHUM KOTOPOrO BEAYIIMM KOMIIOHEHTOM
SBJISIIOTCSI HAay4yHblE 3HAHUS M Hay4yHble METOAbl TO3HAHUS, IMO3BOJIAET (OPMHUPOBATH Yy
yyalxcs HE TOJIbKO LIEJOCTHYIO KapTUHY MHpa, HO U HpoOYXJIaTh Yy HHMX 3MOIMOHAIbHO-
[IEHHOCTHOE OTHOIIEHHE K H3y4yaeMOMYy MaTepuaiy, CO3/1aBaTh YCJOBUS JUIsl (POPMHPOBAHUS
CUCTEMBI IIEHHOCTEH, OIpEeNesIoiel TOTOBHOCTh BBIOMPATh ONPEIEIIEHHYIO HalpaBlIe€HHOCTD
JEUCTBUM, JEUCTBOBATb M OLEHUBATh CBOM JEWUCTBUSA W JACUCTBUA JPYIUX JIIOAEH 110
ONPEIEICHHBIM [IECHHOCTHBIM KPUTEPHUSM.

ITockonapKy caMO MOHATHE LIEHHOCTHU IIPEAIIOIAraeT HaJIu4ue EHHOCTHOIO OTHOIICHUS K
peIMeTy, BKIIOYAeT €JUHCTBO OOBEKTUBHOTO (CaM OOBEKT) U CYOBEKTUBHOTO (OTHOIIEHHE
cyObeKTa K 00bEKTY), B Ka4eCTBE IIEHHOCTHBIX OPUEHTHPOB OMOJIOTMUYECKOT0 00pa30BaHus Kak B
OCHOBHOM, TaKk M B CTapuUIeil MIKOJE BBICTYNAIOT OOBEKTHI, U3yd4aeMble B Kypce OHOJoruu, K
KOTOPBIM Yy IIKOJILHUKOB (DOPMHUPYETCsl LIEHHOCTHOE OTHOIeHHe. [Ipu 3ToM Beayuiyro poib B
Kypce OMOJIOTMHM HUIpaloT IO3HaBaTeNbHbIE IEHHOCTH, TaK KaK JTaHHBIA Y4eOHbI mpenmMer
BXOJMT B IPYIIy IPEIMETOB IO3HABATEIBHOIO LIMKJA, TJIABHAS LEIb KOTOPBIX — H3y4EHUE
MIPUPOJIBI.

OCHOBY NO3HaBaTENIbHBIX LIEHHOCTEH COCTABISAIOT HAay4dHbIE 3HAHMsI, HayYHbIE METOJbI
no3HaHus. [lo3HaBaTenbHbIE IEHHOCTHBIE OPHEHTALUU, (OPMHUpPYEMbIE Y IIKOJIbHUKOB B
npoliecce U3y4eHus: OMOJIOTUH, MTPOSBISIOTCS B: OTHOILIEHUH K:
* OMOJIOTMYECKOMY HAy4YHOMY 3HAHHUIO KaK OJHOMY M3 KOMIIOHEHTOB KYJIBbTYPBI Hapsdy C
JPYTUMU €CTECTBEHHO-HAYUYHBIMU 3HAHUSAMU;
* OKPYXaroLEMY MUPY KaK MUPY KUBBIX CUCTEM UM MPOUCXOIAIINX B HUX MTPOLIECCOB U SIBICHUM;
* II03HABATEJIbHOM JESITENBbHOCTH (KaK TEOPETHUYECKOM, TaK M SKCIEPUMEHTAIbHOM) Kak
VMCTOYHMKY 3HAHUN;

NOHUMAHUM:



* TPAKTHYECKONH 3HAYUMOCTH U JIOCTOBEPHOCTH OHMOJOTUYEC 'CKUX 3HAHUH I pEIICHUS
rI00aNbHBIX TMPOOJIEM YENIOBEUECTBAa (PHEPIETHYECKOM, CHIPHEBOM, IPOIOBOJIBCTBEHHOM,
3JI0POBbS U JOJTOJICTUS YeTIOBEKA, TEXHOTEHHBIX KaTacTpod, rI00aIbHOMN 3KOJIOTHH | JIP. );

* [IGHHOCTH OMOJIOTHYECKUX METOJIOB MCCIIEA0BaHUS 00BEKTOB )KUBOW TPUPO/IBL;

* CJI0)KHOCTH W TIPOTUBOPEUYUBOCTH CaMOI0 IMpoIiecca MO3HaA"HUS KaK U3BEUHOT'O CTPEMIICHUS K
HCTUHE (HA IPUMEPE UCTOPHUH Pa3BUTHS OHMOJIOTHH ),

* JICHCTBUSI 3aKOHOB MPHUPOABI M HEOOXOAMMOCTH WX YYeTa BO BCEX cdepax UeIOBEYECKOU
JESITEIbHOCTH.

Pacimpenue cdep dYenoBeueckod IESATENILHOCTH B COBPEMEHHOM MHpPE HEHU30exKHO
BJIeUeT 3a co00il HEOOXOAMMOCTh (POPMHUPOBAHUSA Y YYAIlUXCS KYJIbTYpbl TpyAa U OblTa Hpu
u3ydeHuu Jroboro mpenmera. I[losromy B comepkanue ydeOHOTO mpeamera «buosorusy»
BKJIIOUYAIOTCS IEHHOCTH Tpy/ia U ObITa:

OTHOIIIEHHE K:

* TPYJIOBOM JESATENbHOCTH KaK €CTECTBEHHON (PM3NYECKON U MHTEIIEKTyaIbHOU MOTPEOHOCTH;
* TPyly KaK TBOPUYCCKOU JEATSILHOCTH, TTO3BOJISIONICH TIPUMEHSTh 3HAHUS Ha MPAKTUKE,

MOHUMAHHE HeOOXOIMMOCTH:

* TMOJHOH peanm3anvu (U3HYECKUX M YMCTBCHHBIX BO3MOXKHOCTCH, 3HAaHWW, YMCHH,
CIIOCOOHOCTEH MPU BHIMOJTHEHUH KOHKPETHOTO BUJA TPYIOBOM IS TEIBHOCTH;

* COOJIOACHMSI THTUEHUYCCKHX HOPM U TPABWI, COXPAHCHUS W TOJICPKAHHS COOCTBEHHOTO
3JI0POBBS U 370POBbSI OKPYKAIOIIMX, B TOM YHCIIE yTeM OpraHU3al[Mi MPABUILHOTO MUTAHUS C
y4€TOM 3HaHUI OCHOB OOMEHA BEIIECTB U SHEPIUU;

* OCO3HaHHUS JIOCTIDKEHHS JMYHOTO ycliexa B TPYJOBOW NEATEIBHOCTH 3a CYET COOCTBEHHOM
KOMIIETCHTHOCTH B COOTBETCTBHH C COIMAILHBIMH CTAaHAAPTAMH U MOCICIYIOIIUM COIUATBHBIM
0J100peHNEM JTOCTHMKEHHM HAyKH OHOJOTHMM M OMOJOTMYECKOTO MPOU3BOACTBA I Pa3BUTHS
COBPEMEHHOT0 00IIIeCTBa.

OnpIT 3MOLMOHANLHO-IIEHHOCTHBIX OTHOIICHUW, KOTOPBIM YdYalluecs MOJIYy4aroT MpU
W3y4EeHUU Kypca OHOJOTMHM B CTapiied IIKOJE, CIHOCOOCTBYET BBICTPAMBAHUIO WMH CBOEH
Ku3HeHHOW mosunmu. CoxepkaHue ydyeOHOro TMpeaMeTa  BKIIOYAeT  COBOKYIHOCTH
HPABCTBCHHBIX IICHHOCTEH:

OTHOILIIEHHE K:

* )KU3HH KaK BBICIICH IIECHHOCTH BO BCEX €€ MPOSBICHUSIX;

e cebe (oco3HaHHMe COOCTBEHHOTO JOCTOMHCTBA, YYBCTBO OOIIECTBEHHOIO JIOJTa,
JUCITUTUIMHAPOBAHHOCTD, Y€CTHOCTh M MPAaBANUBOCTh, MPOCTOTA U CKPOMHOCTH, HETEPITUMOCTh K
HECTPaBEIMBOCTH, OCO3HAHUE HEOOXOAUMOCTH CaMOCOBEPIICHCTBOBAHU);

e JpyruM JHOASM (TYMaHU3M, B3aWMHOE YBaXCHHE MEXIY JIIOJIBMHU, TOBapHIIECKas
B3aMMOIIOMOIIb U TPeOOBATENBHOCTh, KOJJIEKTUBU3M, 3a00Ta O APYTHX IOJSAX, BBINOJTHEHUE
OOIIIECTBEHHBIX TOPYYECHHUH, (OpPMHUpPOBAHHE COOCTBEHHON TO3WIMKA IO OTHOIIEHUIO K
COOBITUSIM MHPOBOTO, (heJepaabHOro, PETHOHAIBLHOTO, MYHHUIIMIAILHOTO YPOBHEH, yBaKEHUE,
NPUHITHE W TPABWILHOEC IMOHUMAaHWE JPYIMX KYJIbTYyp, pacoBas UW HalMOHAIbHAsS
TOJIEPAHTHOCTb );

* cBOEMY TpyAy (0OpOCOBECTHOE, OTBETCTBEHHOE HCIIOJHEHHE CBOWX TPYIOBBIX U YYEOHBIX
00s13aHHOCTEH, pa3BUTHE TBOPYECKUX Haydal B TPYJOBOW AESITETHbHOCTH, MPU3HAHUE BAXKHOCTU
CBOETO TPYJla U PE3yJIbTATOB TPyAa APYTUX JIIOACH);

* mpupoae (OepekHOe OTHOIIEHHE K €€ OorarcrBy, HETEpPNHMOCTh K HapYIICHUSIM
HKOJIOTHYECKUX HOPM M TpeOOBaHUM, SKOJIOTUUECKH TPAMOTHOE OTHOIIEHUE K COXPAHEHHUIO BCEX
KOMITOHEHTOB Ouocdeps);

NMOHUMAHUA HEOOXOAMMOCTH:

* YBOXHUTEIHHOTO OTHOIIEHHUS K JIOCTIKEHUSM OTEYECTBEHHOW HAyKH, HCCIEH0BATEIhCKON
JIEATETLHOCTH POCCUHUCKIX OMOJIOTOB (MaTPUOTHYECKOE YYBCTBO).

Kypc Ouomornu o6namaer BO3MOXKHOCTSAMH st (HOPMHUPOBAHHS KOMMYHUKATHBHBIX

LIEHHOCTEH, OCHOBY KOTOPBIX COCTaBIISIOT MPOILECC 00IIeHus, TpaMoTHas peub. PDopMupoBaHue



3HaHWN MPU 00YUEHUU OMOJOTHUHM MPOUCXOINUT B MPOIECCe KOMMYHHUKAIIMU C HCIOJIB30BaHUEM
HE TOJBKO OOBIYHOTO

3bIKa, HO U CHEIUAIBHBIX 0003HAaueHUH, ()OpMyJ, ypaBHEHUH IMPOIECCOB, T. €. CIEIUATBHOTO
a3biKa. L[eHHOCTHBIE OPUEHTHPBI HAIIPABIIECHBI HA!

(opMupoBaHHNe HETATHBHOIO OTHOIIEHUS K:

* HapyUIeHUI0 HOPM si3blka (OOBIYHOTO M CHELUUATbHOI0) B Pa3IUYHBIX HCTOYHUKAX
uHpopmanuu (mureparypa, CMU, Unrepuer u 1p.);

NOHMMAHHE HeOOXOIMMOCTH:

* moiy4yarb HMH(QOPMAMIO W3 PA3IMYHBIX HCTOYHHKOB, IMPH 3TOM AapryMEHTHUPOBAHHO H
KPUTHYECKH OLICHUBATh MMOJTYYCHHYIO HH(OPMALIUIO;

* ’PaMOTHO I10JIb30BaThCs OMOJOTNYECKON TEPMUHOIOIMEN U CUMBOJIMKOM;

* BECTH JUAJIOT JUIsl BBIABIICHUS Pa3HBIX TOYEK 3pPEHUS, BBICIYIIMBAaTh MHEHHE OIIOHEHTA,
y4acTBOBATh B JUCKYCCHUHU, OTKPBITO BBIPAXKATh U OTCTAUBATh CBOIO TOUYKY 3PEHUS;

* yBaXkaTh, IPUHUMATb, MIOJIJICP’KUBAThH CYIIECTBYIOIINE TPAULIUU U O00IIME HOPMBI S3bIKA.

Jnst  popMupOBaHUS TyXOBHOM JIMYHOCTH HEOOXOAMMO pa3BUBATh JACTETUYECKOE
OTHOIICHHE YeJIOBeKa K JCHCTBUTENBbHOCTH, TBOPYECTBO W COTBOPUECTBO IPH BOCHPUSTUU
MIPUPOJIBI B LIEJIOM U OTACTBHBIX €¢ 00BEKTOB, B TOM YHCIIC YeIoBeKa. [[eHHOCTHBIC OPUEHTHUPBI,
dbopMupyembie B Kypce OM0JIOTUd B cepe ICTETUUECKUX [IEHHOCTEH, MpeInoiaratoT:

NMO3UTHBHOE YYBCTBEHHO-LIEHHOCTHOE OTHOIIIEHHE K:
* OKpY’KarolemMy MUpy (Kpacota ¥ rapMOHUS OKPY>KaoIel TPUPO/IbI);
* BBIMOJHEHUIO YY€OHBIX 33/1a4 KaK K MPOIIECCY, HOCTABISIOMIEMY ICTETHYECKOE YI0BOJIHCTBUE
(kpacrBoOe, U3SIIHOE PEIIeHHEe WM JI0Ka3aTeIbCTBO, JIOTMKA MPOLIECCOB U SIBICHHI, B OCHOBE
KOTOPBIX JIEKUT TApMOHUS);

NOHMMAHHE HEOOXOIMMOCTH:
* BOCIIPUSITHS U MIPEOOpa30BaHUsI KUBON IPUPOJIBI IO 3aKOHAM KPACOTHI,
* U300pakeHHsI UICTUHBI, HAYYHBIX 3HaHUH B UyBCTBEHHOU (hopMe (Hampumep, B IPOU3BEACHUAX
MCKYCCTBA, TMOCBAIICHHBIX HAYYHBIM OTKPBITHSM, YU€HBIM, OOBEKTaM >KUBOU MPUPO/IBI);
* IPUHSATUS TPATMYECKOTO KaK JpaMaTU4YeCcKoi (JOpMbI BBIpAXKEHUS KOH(IUKTA HETPUMHUPHUMBIX
MIPOTHUBOIIOJIOKHOCTEHN, MX CTOJIKHOBEHUS (Ha MPUMEPE BHIIAIOIINXCS HAYYHBIX OTKPBITUHN).

Bce Bbilie 0003Hau€HHBIE IIEHHOCTH M IIEHHOCTHBIE OPUEHTHPHI COCTABISIOT B
COBOKYITHOCTH OCHOBY /1Jis1 (YOpPMUPOBaHUS B MPOIIECCE U3YUCHUS
OMOJIOTUM Ha CTYNEHH CpeaHero (MOJIHOTO) o0miero oopa3oBaHusl IIEHHOCTHOTO OTHOIIEHUS K
MpUpoJie, OOIIECTBY, YEJTOBEKY B KOHTEKCTE OOIICUETOBEYECKUX IIEHHOCTEH MCTHHBI, J00pa U
KpacoTBHl.

PE3YJBTATBI OCBOEHUS KYPCA BUOJIOTUHN

JlesitensHOCTh  00pa30BaTENLHOTO YUpPEXKIEHUs o0mero o0pa3oBaHus B O0Oy4YeHUU
Ouosornu B cpeAHeil (MOJNHOM) IKoJIe JO/bKHAa OBbITh HampaBlieHa Ha JIOCTHIXKEHUE
00y4JarOIIMMUCS CIETYIOINX JINYHOCTHBIX PE3yIbTaTOB:

* pealu3aluu ITUYECKUX YCTAHOBOK IO OTHOIIEHUIO K OHOJIOTHYECKUM OTKPBITHSIM,
MCCJIEIOBAHUAM U UX pe3ysibTaTaMm;
* IPU3HAHUS BBICOKOW IIEHHOCTH XKH3HU BO BCEX €€ MPOSIBICHUSX, 3JJOPOBbS CBOETO U JIPYTUX
JIOJIeH, pean3aluy yCTaHOBOK 3JJ0POBOTO 00pasa KHU3HU;
* c(hopMUPOBAaHHOCTH TTO3HABATEIILHBIX MOTHBOB, HAMPABICHHBIX HA MOJy4Ye€HWE HOBOTO 3HAHUS
B 0051aCTH OMOJIOTHH B CBS3HM C Oyaylied mpohecCHOHATBHON NeATeNhbHOCTHI0 MU OBITOBBIMU
npoOjeMaMH, CBS3aHHBIMH C COXPaHEHHEM COOCTBEHHOTO 3I0pPOBbSI U IKOJOTHYECKON
0€30IacHOCTH.

MeTanpeaMeTHBIMHU pPe3yIbTATAMH OCBOEHHSI BHINNYCKHHUKAMM CTapIIel HIKOJIbI

NPOrpaMMbl O OMOJIOTHH SIBJISKOTCS:

* OBJIAQJICHUE COCTABISIONIMMH HCCIEIOBATEILCKON M TPOEKTHON JeATEeTbHOCTH, BKIIOYAs
YMEHHsI BHJIETh MPOOJeMy, CTaBUTh BOIPOCHI, BBIIBHTaTh THIIOTE3bI, JaBaTh OMpPEICICHUS
MOHATHM, KiaccupUUUpOBaTh, HAOIIOJATh, MPOBOAMTH HSKCIEPUMEHTHI, AeNaTh BBIBOABI M
3aKJTFOYCHUS, CTPYKTYPUPOBATh MaTepuai, OObICHATh, JOKA3bIBATh, 3AlIUINATHL CBOH UJIEH;
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* yMeHHe paboTaTb C pa3HbBIMM HMCTOYHUKAMH OWOJIOTMYECKON HWH(POpPMALUU: HAXOAUTh
OMONOrMYecKyI0 HH(POPMAIHIO B PA3IMYHBIX HCTOYHHUKAX
(Tekcte  yd4eOHMKA, HAYYHO-TIONYJSIPHOW  JIMTEpaType, OHMOJOTHYECKHX  CIOBapsX U
CIIpaBOYHHUKAX), aHAJM3UPOBATh W OLECHUBATh MH(OpPMAIHIO, MPeoOpa3oOBBIBATh MH(MOPMAIUIO
U3 OJTHOHM ()OPMBI B JPYTYIO;
* CIIOCOOHOCTH BBIOMpATh IIEJICBBIC U CMBICIOBBIE YCTAHOBKH B CBOMX JICHCTBHUSX M IOCTYIKaX
110 OTHOILICHHIO K KUBOW MPUPOE, 370POBBI0 CBOEMY U OKPYKAIOIINX
* YMEHHE aJeKBATHO HCIIOIb30BATh PEUCBBIC CPEICTBA JJISI AUCKYCCHHM M apTyMEHTAIlMH CBOEH
MO3HIINY, CPABHUBATH Pa3HbIE TOUKU 3PEHHUS, ApTYMEHTUPOBATh CBOIO TOUYKY 3PEHHSI, OTCTAHBATh
CBOIO TIO3UIIHIO.

IIpeaMeTHbIe pe3yabTaThl 0CBOEHHS BHINYCKHUKAMH CTapieil MIKoJIbI NPOrpaMMbl 10

OMOJIOTHH NPe/ICTABJIEHBI B COJIEPKAHUH KYpca M0 pa3aesam.

COIEPKAHUE KYPCA
bazoBeriit ypoeens 10 KJIACC (19 B Henento, Bcero 34 4, U3 HUX 14 pe3epBHOE BpeMs)

Pa3nea 1 BUOJIOTUSA KAK HAYKA. METOAbI HAYYHOI'O ITIO3HAHUA (3 4)

Tema 1.1 KPATKAA HCTOPUA PA3BUTUA BUOJIOI'MU. — CHUCTEMA
BUOJIOI'MYECKUX HAVYK (14)__

OOBeKT nzyueHust 6uosnoruu — xuBas npupoja. Kparkas ucropust pa3Butusi OMOJIOTUH.
Ponb Ouomornyeckux Teopuid, uaeH, TUIIOTE3 B
(OpMHPOBAHNU COBPEMEHHOW €CTECTBEHHO-HAY4HOM cuctembl Mupa. CuctemMa OMOIOTHYECKUX
HayK.

Hemoncrpauus. Iloprpersl yuensix. Cxembl: «CBsi3b OMOJIOTMM € IPYTMMHU HayKaMu»,
«Cucrema 6nonornueckux Hayk». OcHoBHbIE IOHATHA. bruonorus. Kuzns.

Tema 1.2 CYIIHOCTh ¥ CBOMCTBA XHMBOI'O. YPOBHU OPTAHM3ALINU U
METO/IbI ITO3HAHUS XKUBOU ITPUPOJIBI (2 u)

CymHocTs xu3HU. OCHOBHBIE CBOMCTBA XUBOW Marepuu. JKuBas pHUpoJia KaKk CII0KHO
OpraHM30BaHHAas UepPAPXUYECKasi CUCTEMA, CYIIECTBYIOMIAs B
IIPOCTPAHCTBE M BO BpeMeHU. buosornueckue cucrembl. OCHOBHBIE YPOBHM OpraHU3allud
J)KUBOM MaTepuu. MeTo/1bl TO3HAHUS KUBOU MPUPOIBI.

HemoHcTpanusa. CxeMbl: «YpOBHU OpraHM3alid KUBOM MaTepum», «CBONCTBA >KMBOMU
MaTepumn».

OcHoBHble NOHATHS. CBOMCTBA )KU3HU. Y POBHU OpPTaHU3ALMH KUBOM IPUPOABL. MeToabl
ITO3HAHHUSI )KUBOW MaTEpUHU.

HNPEAMETHBIE PE3YJIbTATBI OBYUYEHUA
VYyamuiicss JOJKeH:
* XapaKTepU30BaTh BKJIAJ BBIAIOLINXCS YUEHBIX B pa3BUTHE OMOJIOTMYECKON HAYKH;
* XapaKTepu30BaTh POJb OMOJIOTHU B (POPMUPOBAHUM HAYYHOTO MUPOBO33PEHHS;
* OILIGHMBATh BKJIAJ OMOJIOTMYECKUX TEOpPH B (OPMHPOBAHUE COBPEMEHHON €CTECTBEHHO-
Hay4YHOU KapTHHBI MUDAa;
* BBIIEJISTH OCHOBHBIE CBOMCTBA KHBOW MPUPOABI U OMOJIOTHYECKUX CUCTEM;
* UMETh Mpe/ICTaBIeHnE 00 YpOBHEBOM OpraHU3alluu KUBOW IPUPO/IBI;
* IPUBOJUTH JJOKA3aTEIbCTBA YPOBHEBOM OPraHU3alluK )KUBOU IIPUPOLIBL,
* IPEJICTABISATh OCHOBHBIE METO/IBI M ATAIIbl HAYYHOT'O UCCIIEI0BAHMS;

* AaHAJIM3MPOBATH M OLEHUBATH OMOJIOTUYECKYIO MH()OPMAIIUIO, MTOIYYaeMYIO U3 Pa3HbIX
HMCTOYHHKOB

Pasgen 2 KJIETKA (10 1) Tema 2.1 MCTOPUSI WU3YYEHMUSI KJIETKH.
KJIETOYHAS TEOPHHI (1 1)



Pa3zButne 3nanuii o knerke. Paboter P. I'yka, A. Ban JleBernryka, K. bapa, P. Bpoyna, P.
Bupxosa. Knerounas treopus M. llIneiinena u T. [1IBanna.

OCHOBHBIE TOJIOKEHHSI COBPEMEHHOM KIJIETOYHOW Teopuu. Poisib KiIeTO4YHOM Teopuu B
(bopMUPOBAHUN COBPEMEHHOM €CTeCTBEHHO-HAYYHOI KapTUHBI MHUpA.

Hemoncrpanus. Cxema «MHOrooOpasue KIeTOK».

OcHoBHble nousTHs. Knerka. [{lutonorus. OCHOBHBIE MOJ0KEHUS KIETOYHOU TEOPHUH.

Tema 2.2 XUMUYECKHIN COCTAB KJIETKH (4 )

EnuHCTBO 371EMEHTHOIO XMMUYECKOTO COCTaBa KMBBIX OPIaHU3MOB KaK JI0Ka3aTEIbCTBO
€/IMHCTBA MPOUCXOKICHHS )KUBOU MPUPObl. OOIIHOCTD KUBOM U HEXHUBOM MPUPOJIBI HA YPOBHE
XUMHYECKHX 3JIEMEHTOB. OprasHoressi, MaKpO3JIEMEHTHI, MUKPO3JIEMEHTBHI,
yJIBTPAaMUKPO3JIEMEHTBI, UX POJIb B KU3HEJECATEIBHOCTH KJIETKH U opranuzMa. Heopranuueckue
BemjecTBa. Boma kak KkonbiOedb BCEro IKUBOTO, OCOOCHHOCTH CTPOCHHS U CBOMCTBA.
MuHepanbpHble coJld. 3HaY€HHE HEOPraHUUECKUX BEIIECTB B KU3HU KIETKU U OPraHUu3Ma.

Opranuueckue  BeUIECTBA —  CIOXHBIE  YIJIEPOJCOAEpKALIUE  COCIUHEHMS.
HuskomonekynsipHble 1 BBICOKOMOJIEKYJIPHbIE OPraHUUECKHE BELIECTBA.

Jlunuael. YriieBoabl: MOHOCaxapuabl, nojaucaxapubl. benku. HykinenHOBbIE KUCIOTHI:
JHK, PHK. VYnBoenume wmonexynsl JHK B knerke. [IpuHOMNUAnbHOE CTPOEHUE U POJIb
OpPraHWYECKUX BEILECTB B KJIIETKE U B OPraHU3ME YEJIOBEKa.

HemoHctpanus. [uarpammbl: «PacnpenesieHMe XHMHYECKHX HJIEMEHTOB B HEXKHBOU
npupoae», «PacnpeneneHne XMMHYECKUX 3JIEMEHTOB B XUBOM mpupoae». l[lepmoanueckas
tabnuia >meMeHToB. CxeMbl U Tabmuipl: «CTpoeHne MOJEKYIbl 0enkay, «CTpoeHHe MOJIEKYITbI
JHK», «Ctpoenne monekynsl PHK», «Tunet PHK», «Y nBoenne monexynst JJTHK».

OcHoBHbIE HOHSITHS. OpraHoressl, MaKpO3JIEMEHTHI, MUKPO3JIEMEHTHI,
yIbTpaMHUKpOd3JeMeHThl. CBoicTBa BOAbl. MuHepanbHble cond. buononumepsl. Jlununael,
JUTION/IBI, YTIeBObI, Oenku, HykienHoBbie kucioTsl (JIHK, PHK). Perumkanus JJHK.

Tema 2.3 CTPOEHHUE JYKAPUOTHYECKOW W IMPOKAPMOTHUYECKOMN
KJIETOK (3 v)

Knerounas wmemOpana, nwuromnasma, sapo. OCHOBHbIE OpPraHOMJbI  KIJIETKU:
SHJOIUIa3MaTHuYecKass CeTb, anmnapaT [oJabIKW, JU30COMBI, MHUTOXOHJPHUM, IUIACTU[BL,
prbocombl. DYHKIIMM OCHOBHBIX YacTe U OpraHon10B KjIeTKU. OCHOBHBIE OTINYHUS B CTPOCHUU
J)KUBOTHOM M pAaCTUTEIBHON KJIETOK. XPOMOCOMBI, UX cTpoeHue u (yHkiuu. Kapuortwu.
3HavyeHue MOCTOSHCTBA YKcia U (OPMBI XPOMOCOM B KIIETKaX.

[IpokapuoTtnueckas kierka: popma, pazMmepsl. PacripocTpanenue u 3HaueHue 0akTepuil B
npupoze. CTpoeHne 6akTepuaIbHON KIETKH.

HemoHcTpanusa. Cxemsl 1 Tabauipl: «CTpoeHHE SyKapuOTHUECKOH KieTkn», «CTpoeHue
JKUBOTHOU KJIETKM», «CTpOEHUE pacTUTENBHON KIETKH», «CTpoeHue xpomocom», «CTpoeHue
MPOKAPUOTUYECKOUN KIETKI.

JIaGopaTopHble U MpaKTUYECKue paboThl

Habmroienue ki1eTok pacTeHU U )KUBOTHBIX O] MUKPOCKOIIOM Ha TOTOBBIX Mpenaparax.
CpaBHEHHE CTPOEHHS KJIETOK PaCTEHHH 1 )KUBOTHBIX (MOXKHO B (popMe TaOiauiibl)*.
[TpuroTtoBneHne U ONKCAHUE MUKPOIIPENAPATOB KIETOK PACTEHUH.
OcHOBHBIE MOHATHS. DyKapuoTHUecKas kierka. Kierounas memOpaHa, LUTOIUIa3Ma, sIpo.
OcHoBHbIE OpraHou/Ibl KIeTKH. OCOOEHHOCTH PAaCTUTENbHON U KUBOTHOM KIETOK. XPOMOCOMBI.
Kapuotun. JlummougHslii u ramiougHblii Habopbl XxpomocoM. IIpokapuoTnueckas KieTka,
OaxTepus.

Tema 2.4 PEAJIN3AIIMSA HACJEACTBEHHON HH®OPMAIIMHU B KJIETKE (1
)

JHK — Hocutens HacneacTBeHHOM MHpopMmaruu. ['eHeTHuecKuil KoJ, ero CBOMCTBa.
I'en. buocunres Oenka.

Hemonctpanus. Tabnuna «['eHeTndeckuit Koa», cxema «buocuHTe3 6emkay.

OcHOBHBIE TOHATHUS. ['€HETHYECKUM KO, TPUIUIET, Te€H. TpaHCKpUNLUS, TPAHCIALUA,
MaTPUYHBIN CUHTE3.



Tema 2.5 BUPYCBI (1 9)

Bupycel — HeknerouHas ¢opma ku3HH. OCOOEHHOCTH CTPOEHHS M Pa3sMHOXKEHUS.
3HayeHre B MPUPOJE U KU3HHU yelloBeKa. Mepbl MPO(UIAKTHKH PacIpOCTpaHEHHUS BUPYCHBIX
3aboneBanuid. [Tpodmmaktuka CITNda.

Hemonctpanus. Cxema «Ctpoenne Bupycay, Tadnumna «[Ipodumrakrukxa CITU ] a».

OcHoBHble noHATHS. Bupyc, 6akrepuodar.

HNPEIMETHBIE PE3YJIbTATBI OBYUEHUA
VYyamuiics TomKeH:

* XapaKTepU30BaTh BKJIAJ BBIAIOUINXCS YUCHBIX B pa3BUTHE OMOJIOTMYECKON HAYKH;
* XapaKkTepu30BaTh pojib OMOJIOrHK B (POPMUPOBAHUN HAYUHOTO MUPOBO33PEHUS;
* XapaKTepu30BaTh COAEp)KaHUE KJIETOYHOM TEOpUHM M TOHUMATh €€ pojb B (OPMHUPOBAHUHU
COBPEMEHHOM €CTECTBEHHO-HAay4YHOM KapTUHBI MUPa;
* 3HaTh UCTOPHUIO U3YUYEHHUSI KIIETKH;
* MMETh IPEJCTABICHHE O KJIETKE KaK IeJIOCTHOW OHOJOrMYecKOW CUCTEME; CTPYKTYPHON,
(YHKIIMOHAJIbHOW U T€HETUYECKON €NHMIIE KUBOTO;
* IPUBOJUTH JJOKA3aTeIbCTBA (APryMEHTALMIO) €IMHCTBA KUBOW M HEKUBOW NMPUPOJIbI, POJICTBA
JKUBBIX OpPraHU3MOB;
* CpaBHUBATh OMOJIOTHYECKUE OOBEKTHl (XUMUYECKUH COCTAB TEJl )KMBOIM M HEKUBOM MPUPO/IBI,
HYKapUOTUYECKUE U MPOKAPUOTUUYECKHUE KIIETKH,
KJIETKH PacTeHU, )KUBOTHBIX U 'pUOOB) U (OPMYIHUPOBATH BHIBO/IbI HA OCHOBE CPAaBHEHUS;
* NIPEACTABIATH CYLIHOCTh U 3HAUEHHUE IpOolecca pean3al HACIEeACTBEHHON UHpOpMaIK B
KIIETKE;
* IPOBOJUTH OMOJIOTHYECKUE UCCIIETOBAHMS: CTABUTH OIBITHI, HAOIIOIAaTh U ONHCHIBATH KJIETKH,
CPaBHMBATh KJIETKH, BBIACIATH CYLIECTBEHHbIE IPU3HAKU CTPOCHMSI KJIIETKH U €€ OPraHOMI0B;
* 10JIb30BAaThCSI COBPEMEHHOM LIMTOJIOTUYECKON TEPMUHOJIOTHUEM;
* UMETh IIPEJICTABICHUS O BUPyCaX U UX POJIM B JKU3HU JPYTUX OPTaHU3MOB;
* 000CHOBBIBATH M COOMIOAATh MEpbl MPOPMIAKTUKH BUPYCHBIX 3a00JieBaHUI (B TOM 4HCIE
BUY-undexmum);
* HaXoAWUThb OMOJIOTMYECKYI0 MH(POpPMAIMIO B pPa3HbIX HMCTOYHMKAX, apryMEHTHPOBATh CBOIO
TOUYKY 3pEHMUS;
* aHANU3MpOBAaThb M OLEHUBaTh OMOJOTMYECKYI0 HH(OpMAILMIO, TOIy4aeMyl U3 pa3HbIX
VCTOYHUKOB.
Pa3znen 3 OPI'AHU3M (18 u)
Tema 3.1 OP'AHU3M — EJUHOE HEJIOE. MHOT'OOBPA3HE KUBBIX
OPI'AHU3MOB (1 4)

MHoroo0pasue opranu3MoB. OJTHOKJIETOYHbIE 1 MHOTOKJIETOUHbIE OpraHu3Mbl. Kononun
OJIHOKJIETOYHBIX OPTaHU3MOB.

Hemonctpanus. Cxema «MHOroo0pasue opranu3MoB».

OcHoBHble MOHATUA. OTHOKIETOYHbIE, MHOTOKJIETOUHBIE OpTraHU3MBI.

Tema 3.2 OBMEH BEIIECTB U IIPEBPAIIEHUE DOHEPI'NM (2 4)__

DHepreTuyeckuii OOMEH — COBOKYNHOCTh pEaKlUMid pacUIeIIEHUs  CIIOKHBIX
opranudeckux emiects. OCOOEHHOCTH SHEPreTHUECKOT0 0OOMEeHa y TpuOOB U OaKTepUd.

Tunsl nuranusg. ABToTpodbl u rereporpodsl. OcoOeHHOCTH OOMEHa BElIeCTB Y
KUBOTHBIX, pacTeHuil u Oaktepuil. [Inmactuueckuit oomMeH. @OTOCHHTES.

Hemonctpanus. Cxema «Ilytu Metaboan3Ma B KIETKE».

OcHoBHbIE OHATHS. MeTabom3M, SHepreTudeckuil o0MeH, ractuaeckuii oomen. ATO.
ABTOTpOdBI, rereporpodsl. DoTocuHTE3.

Tema 3.3 PASMHO’KEHHUE (4 4)

Jlenenue kineTku. MUTO3 — OCHOBa pOCTa, pereHepaluu, Pa3BUTHS U OECIOJIOro
pasMHOXkeHus. PasmHokeHune: Oecrionoe 1 nojoBoe. THIbI 0€CIOI0ro pa3MHOKEHHS.



[TonoBoe pasmuHoxkeHue. OOpazoBaHHE TOJOBBIX KIIETOK. Meio3. OmionoTBopeHue y
KUBOTHBIX M PACTEHMI. bruonornyeckoe 3Ha4€HHUE OILIOAOTBOPEHUS. VICKyCCTBEHHOE ONBIICHUE
Y PaCTEHH U OIIOIOTBOPEHUE Y )KUBOTHBIX.

Hemonctpanusi. CxeMbl W Tabmuipl: «MuTO3 W Mero3», «l'ameroreHnes3», «THIIbI
0ecrnoioro pa3MHOXeHUs», «CTpoeHue SULEKIETKH U CIIEPMaTO30H1a».

OcHoBHble TOHATUA. JKU3HEHHBIM LUK KIETKH. MMHTO3, OMOIOrMYecKoe 3HAUYEHHUE.
Tumbl Gecriosioro pasmHokeHusi. [lomoBoe pa3MHOXKEHHE M €ro OMOJIOTHYECKOE 3HAueHHeE.
Pa3nenpHomonbie opranu3msl U repMadpoauTel. Sliflieknerka U crepmaTo3ou. ['ameToreHes.
Meiio3, Ouonoruueckoe 3HaueHue. OIJIOJOTBOpEHHE: HApPYXKHOE W BHyTpeHHee. JIBoiiHoe
OIUIOJOTBOPEHHUE Y PACTEHUM.

Tema 3.4 UHAUBUAYAJIBHOE PAZBUTHUE OPI'TAHU3MOB (OHTOI'EHE3)

(2 9)

[Ipsimoe u HempsiMoe pa3BUTHE. OMOPHOHAIBHBIA M MOCTIMOPHOHAIBHBIA TEPHOIBI
pa3Butusa. OCHOBHBIE 3Tarbl SMOpUoreHe3a. [IpuunHel HapyIeHUI pa3BUTHS OpraHU3Ma.

OHTOreHe3 uesjoBeKa. PenmpoayKTHBHOE 370pOBbE; €ro 3HAa4YeHUE UId OyIylux
nokosieHuil monaen. [locnencTBus BAUSHUSA aNKOrojisi, HUKOTMHA, HAPKOTHYECKUX BEIIECTB HA
pa3BUTHE 3apojbIlia YeaoBeka. [lepropl ToCTIMOPHOHATIBHOTO Pa3BUTHSI.

Hemonctpanusa. Tabmuubli: «OcHOBHBIE cTaguu OHTOreHe3ay», «lIpsimoe u Hempsimoe

pasButue».  Tabmumpbl,  ¢doTtorpadmm,  auarpaMMbl M CTAaTHCTUYECKHE  JIaHHBIEC,
JEMOHCTPUPYIOIME TIOCIEACTBHUs BIIMSHUS HETaTHBHBIX (AKTOPOB CpeIbl Ha pPa3BUTHE
OpraHusMa.

OcHoBHble MOHATH. OHTOreHe3. Tumbl pa3BUTHA: HpPSAMOE U HENpsMoe (Pa3BUTHE C
MeTamop¢o30M). DTanbl SMOPUOHAIBHOTO pa3BUTH. [leproabl OCTAIMOPHUOHATIBHOTO PAa3BUTHSL.
BpenHoe BnusHUE KypeHHUs, alKOroJisd, HAPKOTHYECKUX IPENapaToB HA Pa3BUTUE OpraHU3Ma U
IIPOJIOJKUTEIIBHOCTD KU3HH.

Tema 3.5 HACJIEACTBEHHOCTDb U UBSMEHYUBOCTD (7 4)

HacneacTBeHHOCTP M M3MEHUMBOCTh — CBOWCTBA OpraHusMa. ['eHeTMka — Hayka o
3aKOHOMEPHOCTAX HACIEACTBEHHOCTH W U3MEHYMBOCTU. I'. MeHIenp — OCHOBOIIOJIOKHUK
FeHETUKU. 3aKOHOMEPHOCTH Hacje/l0BaHUs, ycTaHOBJIeHHble . MenaeneM. MoHorubpuaHoe
ckpemuBanue. Ilepseiii 3akoH MeHens — 3aKOH TOMUHUpOBaHusA. Bropoi 3akoH Mennens —
3aKOH pacuielyieHusi. 3aKOH YHUCTOThl TaMmer. JlurmbpuaHoe ckpeuiuBaHue. TpeTuil 3akoH
Mennenss — 3aKOH HE3aBHCHMMOIO  HacleJOBaHMs. AHAIM3HPYIOIIEE CKPEIIHMBAHHUE.
XpomocoMHass  Teopusi  HaciencTBeHHocTH.  ClLENJeHHOe  Haclle[JOBaHHE  IPU3HAKOB.
CoBpeMeHHbBIE TIPENCTaBICHUS O TeHe W reHoMe. B3aummopelicTBue reHoB. ['eHeTwka mosa.
[TosoBeie xpoMocoMbl. CIIEIJIEHHOE € I0JIOM HaclieZloBaHHE. 3aKOHOMEPHOCTH M3MEHUYMBOCTH.
HacnencTBeHHass M HEHAcleJICTBEHHas HW3MEHYMBOCTb. MoaudUKalMOHHAs W3MEHYUBOCTb.
Kom0OunatuBHass M MyTallMOHHAash W3MEHYUMBOCTb. Mytanuu. Tunsl mytauuid. MyTtareHHbIe
(dakTopsl. 3HaU€HUE TEHETHKH JUI MEIULMHBL. BiusHMe MyTareHOB Ha OpraHM3M YeJOBeKa.
HacneacrBennbie 00J1e3HN YeI0BEKa, UX MPUUMHBI U MPOPUIAKTHKA.

HemoHcTpanusa. Cxembl, WUIIOCTPUPYIOIIMNE MOHOTHMOpPHAHBIE U AUTHOpPUIHBIE
CKpEIMBAHUS; CLEIUIEHHOE HACJIEIOBAHUE NPU3HAKOB; MEPEKPECT XPOMOCOM; HAcJEAOBAaHUE,
cueruieHHoe ¢ nojoM. Ilpumepsl  MoaM@HUKAMOHHON  HM3MEHUMBOCTH. MaTepuansl,
JEMOHCTPHUPYIOIINE BIUSHUE MyTarecHOB HAa OPTraHU3M UY€JIOBEKa.

JlaGopaTropHble U NpaKkTHYecKue padoThl
CocraBieHne IpOCTEHIINX CXeM CKpPEIIUBaHH ™.

Pemenuie aneMeHTapHbIX T€HETHUECKUX 3adau™.

N3yueHne M3MEHYMBOCTU (M3y4YeHHE MOAM(DUKAIMOHHON M3MEHYMBOCTH Ha OCHOBE M3Y4EHUS
(dheHoTHIIa KOMHATHBIX UJTU CEIHCKOXO03SHCTBEHHBIX PaCTeHUM )™ *,

BrlsiBIeHHE UCTOYHUKOB MYTareHOB B OKpYXkarollei cpefe (KOCBEHHO) M OIEHKa BO3MOXKHBIX
NOCJIECTBUM UX BIUSHUSA HA OPTraHU3M.



OcHoBHBIE TOHATHA. HacleACTBEHHOCTh W HM3MEHYHMBOCTh. [ 'eHoTwI, (HEHOTHIL
['ubpugonorndeckuii METO I, CKpernuBanue. JJOMUHAHTHBIN,
peueccuBHbIA. ['eHbl, aymienud. 3aKOHOMEPHOCTH HACIEIOBaHUS MPHU3HAKOB. 3aKOH YUCTOTHI
ramer. AHaIM3UPYIOIIee CKpeluBaHue. XpOMOCOMHAs
Teopusl HacleACTBEHHOCTU. ['eHeTnueckue KapThl. ['€eHOM. AyTOCOMBI, MOJOBBIE XPOMOCOMBI.
MonudukanronHas n3MeH4uBOCTh. KoMOnHaTHBHAS U
MyTallMOHHas M3MEHYMBOCTh. MytareHHsie ¢aktopel. HacnemcrBenHbie Oonesnu. Memuko-
FeHEeTUYECKOEe KOHCYJIbTHUPOBAHHUE.

Tema 3.6 OCHOBbBI CEJIEKIHUU. BUOTEXHOJIOI'UA (24)

OCHOBBI CeNEeKIMU: METOJbl W JOCTH)KeHUSA. ['eHeTMKka — TeopeTHueckas OCHOBA
cenekuuu. Ceneknus. Yuenune H. M. BaBuiioBa o meHTpax MHOTOOOpaszus M MPOUCXOXKICHHS
KYJIBTYPHBIX pacTeHui. OCHOBHbBIE METOJIbI CEJICKIMH: THOpUAN3aIMs, UCKYCCTBEHHbII 0TOOD.
OCHOBHBIE TIOCTHKEHUS U HAIIPABJICHUS PA3BUTHS COBPEMEHHON CEICKIIUHU.

buorexHonorus: JOCTMXKEHHSI U TEPCHEKTUBBI pa3BUTHUA. ['€HHAs HHXKEHEpHs.
Knonuposanwue. ['eHeTHYeCKN MOIUMUITUPOBAHHBIC OPTraHNU3MBI.

DTUYEeCKUE AaCMeKThl Pa3BUTHS HEKOTOPHIX HCCIENOBAaHUNH B  OHOTEXHOJIOTHU
(KJIOHUPOBAHUE YEJIOBEKA).

Hemoncrpauus. Kapra-cxema «lleHTpbl MHOT0OOpa3us U MPOUCXOXKICHHS KYJIbTYPHBIX
pactenuit». ['epbapHble MaTepuanbl U KOJUJIEKIIMM COPTOB KYJIBTYPHBIX pacTeHuM. TaOiuibl:
«Ilopogpl mOMalmIHMX JKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHHil». CXeMbl CO31aHus
FEHETUYECKH MOJU(PUIMPOBAHHBIX IPOJYKTOB, KJIOHUPOBAaHUS OpraHu3MoB. Marepuaisl,
WITIOCTPUPYIOILUE TOCTUKEHUS B 00JIACTH OMOTEXHOJIOTHH.

JKCKypcHus

MHuorooOpa3ue copToB pacTeHUN W MOPOJ KUBOTHBIX, METOJbI UX BbIBEJEHUA ((hepma,
CEJIEKIIMOHHAs CTaHILIMSI, CEIbCKOXO035iCTBEHHAs BBICTABKA).

JIaGopaTopHble U paKTHUECKUE pabOThI
AHaIM3 ¥ OLIEHKA THYECKUX acCleKTOB Pa3BUTUSI HEKOTOPBIX MCCIET0BaHUN B OMOTEXHOIOTHH.
OcHoBHble moHATHSA. Cenekuusi; rubpuamszanuss U otoop. Copt, mopoja, IMITaMM.
buorexnonorus. ['ennas unxenepus. KionupoBanue. ['eHeTHueckn MoAMPUIMPOBAHHBIE
OpraHU3MBI.

HNPEAMETHBIE PE3YJIbTATHBI OBYUEHUSA
Yuyamuiics 10/1KeH:

* XapaKTepU30BaTh BKJIAJ BHIJAIOIINXCS YUEHBIX B pa3BUTHE OMOJIOTMYECKON HAYKHU;

* XapaKTepU30BaTh pojib OMOJIOrHH B (POPMHUPOBAHUN HAYUHOTO MUPOBO33PEHUS;

* UMETh NpEJCTaBI€HNE 00 OpraHu3Me, ero CTPOEHUH U Mpoleccax KU3HEAeATEIIbHOCTH (0OMeH
BEIIECTB, Pa3MHOKEHUE, JI€JICHUE KJIETKH, OIIOI0TBOPEHUE), MHOTOOOPAa3UN OPraHu3MOB;

* BBLIETATH CYIIECTBEHHbIE MPU3HAKM OPraHU3MOB (OAHOKJIETOUHBIX M MHOTOKJIETOYHBIX),
CpaBHMBaTh OMOJIOTHYECKHE OOBEKThI, CBOMCTBA U MPOIIECCHI (MJIACTUYECKUM 1 IHEpreTUYeCKUui
oOMeH, Oecronoe U TOJOBOE Pa3MHOXKEHHE, MHUTO3 M Meio3, HMOpPHOHAIBHBIA U
MOCTAMOPHUOHANIBHBIN  MEpPHOJ,, MpsIMOE€ M HENpsMOe pa3BUTHE, HACIEACTBEHHOCTb U
U3MEHYMBOCTb, JIOMUHAHTHBIM M pELECCHBHbIN) U (HOpMYyIMpPOBaTh BBIBOJBI HAa OCHOBE
CpaBHEHUS;

* [IOHMMAaTh 3aKOHOMEPHOCTH WHAMBUAYAIbHOTO PA3BUTHUs OPraHU3MOB, HACJIECACTBEHHOCTHU U
U3MEHYUBOCTH;

* XapakTepu3oBaTh coaepkanue 3akoHOB I'. Mennens u T. X. Moprana u noHumarb UX poib B
(bopMUPOBAHUN COBPEMEHHOM €CTeCTBEHHO-HAYUYHON KapTUHBI MUPA;

* pelarb DJIEMEHTApHbIE TEHETUYECKUE 3aladyd, COCTAaBJIATh JOJIEMEHTapHbIE CXEMBbI
CKpELIMBAHMUS; TI0JIb30BaThCsl COBPEMEHHOW F€HETUYECKON TEPMUHOJIOTHEN U CHMBOJINKOW;

* IPUBOJMTH JI0KA3aTEIbCTBA POJCTBA JKMBBIX OPTaHU3MOB HAa OCHOBE ITOJIOKEHUN I€HETUKU U
SMOPHOJIOTHH;



* OOBSACHATH OTPUIATETLHOE BIMSHHUE AIKOTOJIs, HUKOTHHA, HAPKOTHYECKHUX BEIIECTB Ha
pa3BUTHE 3apOJIbIIIa YeJIOBEKa; BIMSHAE MyTarecHOB Ha OPraHN3M YEeJIOBEKa,;

* XapaKTepU30BaTh HAPYIICHHWS PA3BUTHS OPraHU3MOB, HACJICICTBEHHBIC 3a00JIeBaHUS,
OCHOBHBIC BH/JIbI MYTAIHIA,

* 000CHOBBIBATH U COOTIOAATH MEPBI MPODUIAKTUKH BPEIHBIX MMPUBBIUEK (KypEeHUE, ATKOTOJIH3M,
HapKOMaHUs ),

* BBISIBJISITh UCTOUHUKU MYTareHOB B OKPY’KaOIIeH cpefie (KOCBEHHO);

* umerh mnpexacraBieHue o0 yuenun H. WM. BaBunmoBa o meHTpax MHOrooOpazust u
MIPOUCXOXKICHUS KYJIBTYPHBIX PACTCHHIA,

* XapaKTepU30BaTh OCHOBHBIC METOJIbI M JOCTHKEHUS CENIEKIINN;

OLCHUBATL OSTHYCCKUC ACICKTbI HCEKOTOPBIX I/ICCJICI[OBaHI/Iﬁ B o0Onacth OHMOTEXHOJOTHH
(KJIOHI/IpOBaHI/Ie, HCKYCCTBCHHOC OINIOJOTBOPCHHUEC, HAIIPABJICHHOC N3MCHCHHUC FGHOMa);

* OBJIaJI€BaTh YMEHUSMHU U HABBIKAMH IMIOCTAHOBKU OMOJIOTMYECKUX IKCIIEPUMEHTOB U OOBSICHATh
HX pe3yJIbTaThl,
* HAaXOJQUTh OHMOJOrMYECKYl0 HH(OpPMAIMIO B Pa3HbIX HCTOYHUKAX, apryMEHTHPOBATH CBOIO
TOYKY 3p€HU,
* aHANIM3MPOBATH U OLEHHMBATh OMOJIOTMYECKYI0 HWH(POPMALMIO, IOIy4aeMyl W3 pa3HbIX
HUCTOYHHUKOB.

3axkiouenue (1 4)

PesepBHoe Bpemss — 1 u.
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KaneHdapHo — memamu4yecKoe niaaHuposeaHue

Ne i/ Ha3zBanue paznena Koi- Jarta
Tema ypoka BO
gyaco | [7aH dakr
B
BUOJIOI'US KAK HAYKA. METOAbI HAYUYHOT O ITIO3HAHMUS
3 yac
Kpatkast uctopust pa3BUTHsI OHOJIOTHH.
1 Mertoasl 6uosioruun 1 05.09.22
CyIIHOCTB XKU3HU U
) CBOMCTBA KHUBOTO 1 12.09.22
3 YpoBHU OpraHu3aIu 1 19.09.22
JKUBOM MaTepun. MeTo bl
Ounonorumu.
3auet Nel mo Teme: buosorus kak Hayka.
MeTo/1bl HayYyHOTO TIO3HAHUS
KJIETKA
114
4 Ucropust nzyuenus kinetku. Kierounas 1 26.09.22
TEOPHSI
5 XUMHYECKUH COCTaB KICTKH. 1 03.10.22
Heopranunueckue BeniecTna
6 Opranunyeckue BeuecTsa. Jlunuas u 1 10.10.22
YTIIEBOBI
7 Oprannueckue BeniecTBa. benku 1 17.10.22
8 Oprannyeckue Bemectsa. HykienHossle 1 24.10.22
KHCJIOTHI
9 Jykapuorndeckas kierka. lluronnasma. 1 07.11.22
OpraHounabl HUTOMJIA3MBI
II/p Nel «CpaBHeHue CTPpOeHMS KJIETOK
pAaCTeHHIi, KUBOTHBIX»
10 KiietouHoe siipo. XpoMocoMbl 1 14.11.22
11 [TpokaproTHyecKast KIIeTKa.
21.11.22
12 Peanu3zarus HaciaeacTBeHHOM nndopmaruu B | 1 28.11.22
KJIETKE
13 Hexnerounsie ¢popmbl xu3HH. Bupycsl 1 05.12.22
14 3ayer N2 mo teme «KieTtka» 1 12.12.22
OPI'AHU3M
18 u
15 MHoroo0pa3ue opraHu3MoB 1 19.12.22
16 OOMeH BeIEeCTB U SHEpruu. JHepreTudeckmii | 1 09.01.23
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o0meH

17 [Tnactuyeckuit ooMeH. DoToCHHTES 16.01.23
18 Jlenenue kaeTKU. MuTO3 23.01.23
19 PasmHuoxenue: Gecrionoe u nojaoBoe 30.01.23
20 OO0pa3oBaHue TMOJIOBBIX KJIETOK. Meiio3 06.02.23
O11010TBOPEHUE
21 WuauBryabHOE Pa3BUTHE OPTaHU3MOB
13.02.23
22 OHTOreHe3 YeloBeKa 20.02.23
['eHeTnka — HayKa 0 3aKOHOMEPHOCTAX 27.02.23
’3 HACJICJICTBEHHOCTH ¥ H3MEHYUBOCTH
24 MoHOTrHOpHIHOE CKPEITUBAHKE 06.03.23
[T/p Ne2 «CocraBnenne IpoCTEHIINX CXeM
CKpenuBaHusl (POTOCIOBHBIX )
25 JuruOpuiHoe CKpenuBaHme 13.03.23
[1/p Ne3 «Pemienue aneMeHTapHBIX
TCHCTHUYECKUX 32124
26 XpOoMOCOMHas TEOPHS HACIEACTBEHHOCTH. 20.03.23
CuenieHHoe HaclleJOBaHUE
27 CoBpeMeHHbIE TPEICTABICHUS O T€HE U 03.04.23
TeHOME
28 ['eneTnka mosa 10.04.23
29 V3MEeHYNBOCTh: HACJICICTBEHHAS U 17.04.23
HEHACJICICTBCHHAS
30 ['eHeTHKa 1 310POBHE YEIOBEKA 24.04.23
[T/p Ne4 «BbIsiBIIEHUE HCTOYHHKOB MyTareHOB
B OKpY’KaIoIIeH cpesie (KOCBEHHO) U OIleHKa
BO3MOXKHBIX MTOCJICICTBUI WX BIUSHHS Ha
OpTaHH3M))
Cenexuys: OCHOBHBIE METOMBI U IOCTHKEHUS
31 15.05.23
32 BHOTEeXHONOTHS: JOCTHKEHHS U TIEPCTIEKTHBEI 22.05.23

pa3BUTHUSA
[1/p Ne5 «Ananu3 u o1ieHKa STHIECKUX
ACTIEKTOB Pa3BUTHsI HEKOTOPBIX
HUCCIIENOBAHNI B OMOTEXHOIOT M)
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