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Pa6ouas nmporpamma obueo6pazoBaTensHOM yueOHONH AMCUMIUIMHEI pa3paboTa-
Ha Ha ocHoBe delepajbHOro rocy1apcTBEHHOro 06pa3oBaTe/IbHOTO CTaHAApTa Cpell-
Hero obuero o6pa3oBaHHs, YTBEPKAECHHOTO NMpUKka3oM MuHUcCTepcTBa 06pa3oBaHu
u Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413, ®enepanbHOro rocyaap-
CTBEHHOro 00pa30BaTENbHOIO CTaHJApTa CpeaHero npodeccHoHansHOro obpasoBa-
HuA no cneuranbHOCTH 11.02.15 MHpokoMMYHHUKALIMOHHBIE CETH H CUCTEMBI CBA3H,
YTBEPXKJEHHOrO NpHKa3oM MuHHcTepcTBa 00pa3oBaHus U Hayku Poccuiickoii ene-
pauuu ot 09 nexabps 2016 r. Ne 1584.
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Ha Ha ocHOBe DeepaabHOr0 roCyJapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAapTa Cpe-
Hero o6miero o0pa3oBaHus, YTBEPKIECHHOTO TpUKa3oM MUHHUCTEpCTBAa 00pPa30BaHMUs
u Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413, @enepanbHOro rocyaap-
CTBEHHOTO 00pa30BaTENIbHOTO CTaHJApTa CPETHETr0 MpPOQecCHOHATBHOIO 00pa3oBa-
Hus no cneunanbHocTu 11.02.15 MH(pOKOMMYHUKAIIMOHHBIE CETH U CUCTEMBI CBA3H,
YTBEP>KICHHOTO NMpUKa3oM MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit dene-
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IHHOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamma o0mieoOpa3oBaTenbHON YyUeOHOW MUCIHMIUIMHBI «bHoo-
r'Hsh» TpeaHa3HadeHa JJisd U3y4eHus OMOJIOTHH B MPO(eCcCHOHATBHBIX 00pa3oBaTeib-
HBIX OpPraHU3alUAX, PEATU3YIONINX 00pa30BaTEeIbHYIO MIPOrPaMMy CPEIHEro OOIIEero
oOpa3oBaHHs B MpeJesiax OCBOCHHUS OCHOBHOM oOpazoBaTenbHOM mporpammbl CITO
(OOIT CIIO) na 6a3e 0CHOBHOTO OOIIETO 00pa30BaHUS MPH TMOJITOTOBKE CIEIUAIH-
CTOB CpEJIHErO 3BEHA.

PabGouas mporpamma paspadborana Ha ocHoBe TpeboBanuii ®I'OC cpeanero o6-
mero oOpa3oBaHUs, NPEIBSABISEMBIX K CTPYKType, COACPXKAHHUIO MU pe3ybTaTaMm
OCBOGHUS y4eOHOW MUCIUIUTMHBI «bHoNoTus», B COOTBETCTBUH ¢ PexomMeHmanusMu
M0 OpPTaHW3alNUU TOTYYCHHs CPETHETO 00IIero oopa3oBaHusl B Mpeesiax OCBOCHUS
o0pa3oBaTeNbHBIX MPOrPaMM CpeIHero npodeccuoHalIbHOTO oOpa3oBaHMs Ha 0ase
OCHOBHOTO OO0IIero o0pa3oBaHUsA C y4eToM TpeOoBaHUM (enepanbHBIX ToCyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M MOJIy4aeMON MPOPECCUH WU CIIerab-
HOCTU cpeAHero mpodeccuoHanpHOro obOpazoBaHus (muchbMO [lemaprameHTta rocy-
JapCTBEHHOM MOJUTHKHU B chepe moAroToBku padounx kaapos u JI1O Munobpnay-
ku Poccun ot 17.03.2015 Ne06-259).

Copepxxanne mporpammbl «buomnorus» HampaBiaeHO Ha TOCTHXKEHHUE CIEIyIo-
X LeJen:

- mosy4eHrne (QyHIaMEHTAIbHBIX 3HaHUK 0 Ounonormueckux cuctemax (Kretka,
Opranusm, [lonynsanus, Bua, Dxocuctema); HCTOpUH pa3BUTH COBPEMEHHBIX TPE/-
CTaBJICHUW O YKUBOW MPHUPOJE, BBIIAIOIINXCS OTKPBITUAX B OMOJOTHUYECKON HAYKE;
poJyi OMOIOTHYECKON HayKH B (POPMUPOBAHUU COBPEMEHHOW €CTEeCTBEHHO-HAYYHOM
KapTHHBI MUPa; METOJIaX HAYYHOTO TIO3HAHWSI,

- OBJIQ/ICHE YMEHUSIMH JIOTUYECKU MBICIUTh, 000CHOBBIBATh MECTO U POJIH OHO-
JIOTUYECKUX 3HAHUM B MPAKTUYECKOUN JIESITEIbHOCTH JIFOAEH, PA3BUTUNA COBPEMEHHBIX
TEXHOJIOTHI; ONpeeNnsaTh KUBble OOBEKTHI B MPHUPOJE; MPOBOAUTH HAOIIOACHUS 3a
HKOCHUCTEMAMH C LENbIO UX ONMHCAHUS U BBISIBJICHHS €CTECTBEHHBIX M AaHTPOIIOT€HHBIX
M3MEHEHU; HaXOAUTh U aHAIU3UPOBATH HHPOPMAIUIO O KUBBIX O0BEKTaX;

- pa3BUTHE TO3HABATENIbHBIX HHTEPECOB, HHTEIICKTYyaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00yYaroNnuXcsi B MPOIECCe U3YUCHUS OMOJIOTUYECKHUX SIBIICHUM; BbI-
JAIOMIMXCS JOCTHKEHUM OWOJIOTHH, BOIIECAIIMX B OOIIEYEIOBEUYECKYIO KYIBTYpY;
CJIO)KHBIX W TMPOTHBOPEUYUBBIX IMyTEH Pa3BUTHS COBPEMEHHBIX HAYUYHBIX B3TJISIIOB,
Ui, TeOpUH, KOHIICTIINA, TUMOTE3 (O CYINTHOCTH W MPOUCXOXKIACHUU KU3HHU, YeIO-
BEKa) B X07i¢ pabOTHI C Pa3IMYHBIMUA UCTOYHUKAMU WH(POPMAITUH;

- BOCIIUTAaHUE YOEXKIEHHOCTH B HEOOXOJMMOCTH TO3HAHUS XUBOW TMPHUPOIHI,
HEOOXOIMMOCTH PAllMOHAILHOTO MPUPOAOIOIB30BaHUs, OCPEKHOTO OTHOIICHUS K
IPUPOJIHEIM pecypcaM M OKpY’KaroIel cpeae, COOCTBEHHOMY 370POBBIO; YBAKCHHUS
K MHEHUIO OMIMOHEHTA MPU 00CYKICHUH OMOJIOTUYECKUX MPOOIIeM;

- ICTIOJIb30BaHUE MPUOOPETEHHBIX OMOJIOrMYECKUX 3HAHUW U YMEHUIl B MOBCe-
JTHEBHOM KU3HU JIsl OLEHKHU TMOCIEICTBUI CBOEHW AEATENbHOCTU (U ACSTEIbHOCTH
APYTUX JIIOJIeH) 10 OTHOILIECHHUIO K OKPYXAIOUIeH cpese, 3J0POBbI0 APYTUX JOJEH U
COOCTBEHHOMY 3/7I0POBbIO; 00OCHOBaHHE U COOJIOIEHHE Mep MPODUIAKTUKU 3a0071e-
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BaHUH, OKa3aHHE MEePBOW MOMOIIY TPU TPaBMax, COOIOICHNE TIPABHII TIOBEICHHUS B
IPHUPO/IE.

B pabouyro nporpamMmy BKITIOYCHO COJECpIKaHKE, HAIIPaBICHHOE Ha ()OpMUPOBa-
HUE y OOydJaromuxcs KOMICTCHIUHA, HEOOXOIUMBIX JUISI KAYECTBEHHOTO OCBOCHHSI
OCHOBHOU 0OpazoBatenbHOl mporpammbl CITO Ha 6a3e ocHOBHOTO 001IeTO 00pa30-
BaHUs C MOJyYCHUEM CpPEeIHEro oOIero oopa3oBaHusl, MPOTrPAMMBI ITIOJATOTOBKH CIIe-
nuanuctoB cpennero 3seHa (ITIICC3).

OBIIAS XAPAKTEPUCTHKA YUYEBHOMU JUCHUITINHBI
«BHOJIOTI'USD»

buosnorus - cucrtema Hayk, U3y4arolasi BCE acleKThl KU3HU, Ha BCEX YPOBHSX
OpraHu3aliK )KUBOTO, HAYMHAS C MOJIEKYJISIPHOTO U 3aKaHuKBas OuochepHbiM. O0b-
€KTaMU M3Y4YEeHHsI OUOJIOTHH SIBIISIFOTCS )KUBBIE OPTaHU3MBI, UX CTPOCHHUE U KU3HEe-
ATEJIBHOCTh, UX MHOTrOOOpasue, MPOUCXOXKICHHUE, 3BOJIOLUS U paclpeesieHue Ku-
BBIX OPTaHU3MOB Ha 3eMIIE.

OO61mas 61oNOrHUs U3y4yaeT 3aKOHBI UICTOPHUUECKOTO M UHIUBUIYAJIbHOTO Pa3BU-
TUSI OPTaHU3MOB, OOIIME 3aKOHBI KU3HH U T€ OCOOEHHOCTH, KOTOPHIE XapaKTEPHBI
JUIA BCEX BUJOB KUBBIX CYIIECTB Ha IJIAHETE, a TaKXKe UX B3aWMOJEUCTBUE C OKpY-
KAKOUIEH CPEION.

buonorusi, Takum o0pas3oM, SIBISETCS OAHOM W3 OCHOBOMNOJAraloNIMX HAyK O
KM3HH, a BJIaJiIeHHe OMOJIOTHUECKUMH 3HAHUSMH - OJJHUM U3 HEOOXOAMMBIX YCIOBHI
COXpaHEHHS KU3HU Ha TUIaHETe.

OcHOBy cozepkaHusi y4eOHOW IUCUUIUIMHBI «BUOJOTHS) COCTaBIAIOT CIEIy-
IOIIMEe BeAyIIMe WACU: OTIMYUTENbHbIE MPU3HAKU KUBOW NPUPOABI, €€ YPOBHEBAs
OpraHu3alys ¥ 3BOJIONMS. B COOTBETCTBUM C HUMU BBIJIETIEHBI COAEPIKATEIbHBIC JTH-
HUU: OMOJIOTHA KaK HayKa; OMOJIOTHYECKUE 3aKOHOMEPHOCTH; METO/Ibl HAyYHOTO I0-
3HAHUSA; KJIETKA; OpraHu3M; MOIMYJISIH; BUI; SKOCUCTEMBI (B TOM uncie Ouocdepa).

Copepxxannie y4eOHOM TUCUUIUIMHBI HAPABIECHO HA MOATOTOBKY 00YYarOIIUXCS
K PEIICHUIO BaKHEHIINX 3a/1a4, CTOAIIUX Mepel OMOJOTHYECKON HAYKOM, - 10 paluo-
HAJIbHOMY MPUPOAOIIOIB30BAHNIO, OXPAaHE OKPYIKAIOIIEH CPe/Ibl U 37J0POBBS JIFOIEH.

Oco0oe BHHMaHUE YJIEJIEHO SKOJIOTHYEeCKOMY OOpa30BaHUI0 M BOCHUTAHMIO
oOydaromuxcsi, GOPMUPOBAHUIO Y HUX 3HAHUNA O COBPEMEHHOW €CTECTBEHHO-HAy4-
HOW KapTHHE MUPA, IEHHOCTHBIX OPHEHTAIIH, YTO CBUAETEIbCTBYET O T'yMaHHU3AINU
OMOJIOTUYECKOTO 00pa30BaHMUS.

Coneprxanue y4yeOHON AMCIUILIMHBI MpexycMaTpuBaeT (GpopMupoBaHue y o0y-
YaloIUXcs OOIIEeHAYYHBIX 3HAHUM, YMEHHI U HaBBIKOB, YHHBEPCAJIbHBIX CIIOCOOOB
AESITeIbHOCTH U KIIIOYEBBIX KOMIIETCHIIMH, BKIIOYAIONIMX YMEHUE CPaBHUBATH OHO-
JIOTHYECKUE OOBEKThI, aHAIU3UPOBATh, OLIEHUBATh U 0000IIaTh MMOJyuYeHHbIE CBEJIe-
HUS, YMETh HaXOAUTh U UCTIOIb30BaTh HHPOPMAIIHIO U3 PA3INYHBIX HCTOUHUKOB.

Nzydenne oOiieoOpa3oBaTeabHON y4eOHON MuCHUIUIMHBI «buonorus» 3aBep-
mraeTcs MoJBeJACHHEM UTOroB B (GopMe nud@epeHnupoBaHHOTO 3aueTa B paMKax
MPOMEXYTOUHOM arrectanuu obyuaronmxcsa B npouecce ocBoenus OOII CIIO na

0a3e OCHOBHOTO 00IIeT0 00pa30BaHUs C MOTYYECHUEM CPEIHETO O0IIeTo 00pa30BaHUs
(TIIICC3).



MECTO YUYEBHOM JUCHUNJIUHBLI B YYEBHOM ILJIAHE

VYyebnas nucnumuiiHa «bronorusy sBIASETCS Y4eOHBIM MPEIMETOM TI0 BBIOOPY
u3 obs3aTenpHOM TpeaMmeTHou obnactu «EctectBennbie Haykm»y DI'OC cpemnero
oO1mero o6pa3oBaHmsl.

VYueOnas aucuurianHa «buonorus» usydaercs B o01ie00pa3oBaTeIbHOM LUKIIE
yueOHoro mnana OOII CIIO na 6a3e ocHOBHOTO 00111er0 00pa30BaHus C MOJTYyYECHHEM
cpeanero oomiero oopazosanus (I1ITICC3).

B yue6nom mnane ITIICC3 yueOnas qucuuruinHa «brosorus» BXOIUT B COCTaB
00111600pa30BaTeNIbHBIX YUECOHBIX JUCIHUIUIMH MO BBHIOOPY, HOPMUPYEMBIX U3 00s13a-
TeabHBIX npeaMeTHbix oonacteit ®I'OC cpegnero obmiero 0opa3oBaHus, 1Jisl CIEU-
anbHOcTel CIIO cooTBeTcTBYIOMIETO MPoduis MpodecCHOHaTBEHOTO 00pa30BaHMS.

PE3YJIbTATHI OCBOEHUSA YUYEBHOM JUCIUIIJIMHBI

OcBoenue cojepaHusi yueOHOW nucHuIuIMHbI «buonorus» obecrneynBaeT a0-
CTHKEHUE O0YUaOIUMUCS CIEAYIOMUX Pe3yabTATOB:

* TUYHOCMHBIX:

- c(pOpMHUPOBAHHOCTH YYBCTBA TOPJIOCTH U YBAXKEHUS K UCTOPUM U JTOCTHIKEHU-
M OTEUECTBEHHOW OMOJOTMYECKON HAyKH; MPEICTaBICHHS O LIEIOCTHOIN €CTeCTBEH-
HOHAy4HOH KapTUHE MUDPA;

- IOHUMaHHUE B3aMMOCBA3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAyK, UX BIIU-
SHUS Ha OKPYJKAIOILIYI0 CPely, SKOHOMHUYECKYIO, TEXHOJIOIMUECKYIO, COLMAIIBHYIO,
TUYECKYIO C(ephl AESITENbHOCTH YEJIOBEKA;

- CIOCOOHOCTh MCMOJb30BaTh 3HAHHUSA O COBPEMEHHON €CTECTBEHHOHAy4YHOM
KapTHHE MUpa B 00pa30BaTeIbHON U NPOPECCUOHATBHON AESITEIbHOCTH;

- BO3MOXKHOCTH HMH(POPMAIIMOHHON cpenbl JIsi oOecreyeHus] MPOTyKTUBHOTO
caMmo00pa30BaHuUs;

- BIaJICHUE KYJIbTYPOU MBIIIJICHHSI, CIIOCOOHOCTh K 0000IIEHHIO, aHaTN3y, BOC-
npusATHIO HH(POpPMAaLIUK B 001aCTH €CTECTBEHHBIX HAYyK, MOCTAHOBKE LIEIHU U BHIOOPY
MyTel ee TOCTIKEeHHs B IpodeccroHambHOM cdepe;

- CIIOCOOHOCTh PYKOBOJICTBOBAThCSI B CBOEH JESITENBHOCTH COBPEMEHHBIMU
INPUHIIMIIAMUA TOJIEPAHTHOCTH, JMAJOra U COTPYIHUYECTBA; TOTOBHOCTh K B3aWMO-
JEMCTBUIO C KOJUIETaMH, paboTe B KOJIJIEKTUBE;

- TOTOBHOCTb MCII0JIb30BaTh OCHOBHBIE METO/IbI 3AIIUTHI OT BO3MOXKHBIX IOCIE/-
CTBUM aBapuil, KaTacTpo(, CTUXUINHBIX OEICTBUIA;

- o0slajaHne HaBbIKaMu Oe30macHOW paboThl BO BpeMs IPOEKTHO-HCCIIENI0BA-
TENbCKOW U HKCIIEPUMEHTAJIbHON JEeSATEIbHOCTH, IIPHU UCII0JIb30BAHNUHN J1a00PaTOPHOTO
000pyI0BaHUS;

- CIIOCOOHOCTh HCIIOJIB30BATh MPUOOPETEHHbIE 3HAHUS M YMEHHUS B MpaKTH4e-
CKOM JeSTeNIbHOCTH U TOBCEAHEBHOW >KU3HH JUI COOMIOACHUS MEp MPO(UIaKTUKU
OTpaBJICHUI, BUPYCHBIX U JIPYTUX 3a00JIeBaHUN, CTPECCOB, BPEAHBIX MPHUBBIYEK (KY-
PEHMUSI, aJTKOTOJIN3Ma, HAPKOMAHNH ); TIPABHJI TIOBEJICHUS B IPUPOJTHOM Cpeie;

- TOTOBHOCTbH K OKa3aHHUIO NEPBON MOMOIIH MPH TPAaBMax, MPOCTYAHBIX U APYTUX

336OHCB3HI/I${X, OTPABJICHUAX IMMHMIICBBIMUA ITPOAYKTAMMU,
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* MemanpeomMemHnolx:

- OCO3HAHME COLIMATIBLHON 3HAYMMOCTH CBOEH mpodeccuu/crnenuanbHoCTH, 00a-
JaHUE MOTHBAIIMEN K OCYIIECTBICHUIO MPOGECCHOHATBHON NeATETLHOCTH,

- IOBBIIIIEHUE HMHTEIJICKTYaJIbHOTO YPOBHS B MPOIECCE M3yYEHHUsS Oumojoruye-
CKHX SIBJICHUU; BBIJAIONTUXCS TOCTHKEHUIN OMOJIOTHH, BONIICAIITUX B OOIIeUeIoBeYe-
CKYIO KYJIbTYPY; CJIOKHBIX U MPOTUBOPEUUBBIX IMYTEH Pa3BUTUSI COBPEMEHHBIX HAYY-
HBIX B3IJISIZIOB, HJI€H, TEOPUH, KOHIEMIIHMI, TUIIOTE3 (0 CYIIHOCTH U MPOUCXOKICHUU
KU3HU, YEJIOBEKA) B XOZI€ pabOThI C Pa3IMUYHBIMU UCTOUHUKAMU UH(OpMAIIUY;

- ClIOCOOHOCTh OPTraHU30BBIBaTh COTPYIHUYECTBO €AMHOMBIIUICHHUKOB, B TOM
YUCJI€ C HCIOJIb30BAaHUEM COBPEMEHHBIX HWH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH;

- CIOCOOHOCTh MOHMMATh MPUHILHUIBI YCTOMYUBOCTH M MPOAYKTUBHOCTH KUBOM
OPUPOABI, MYTU €€ U3MEHEHMsI TO0J] BIMSHUEM AHTPONOTE€HHBIX (DAKTOPOB, CHOCOO-
HOCTh K CHCTEMHOMY aHAJIN3Y TJI00aThHBIX YKOJIOTHYECKUX MPOOJIEM, BOIIPOCOB CO-
CTOSIHUSL OKPY>KaIOIIel Cpebl U PAIIMOHAIIBHOTO MCHOJIb30BAHUSI IPUPOIHBIX PECYP-
COB;

- YMEeHHE 000CHOBBIBATh MECTO M POJIh OMOJOTHUECKUX 3HAHUHN B MPAKTUICCKOM
NEATEIbHOCTH JIIOJIel, Pa3BUTUU COBPEMEHHBIX TEXHOJOTH; ONPENEsiTh KUBbIC
0OBEKTHI B MPUPOJIC; TPOBOIUTH HAOIOMACHHS 32 SKOCUCTEMAaMH C IEIhI0 X OTIHCa-
HUSI U BBISBJICHUSI €CTECTBEHHBIX U aHTPOIOTE€HHBIX U3MEHEHUI; HAXOIUTh U aHAJU-
3UpOBaTh MH(POPMAIIUIO O KUBBIX 00BEKTAX;

- CIOCOOHOCTh MPUMEHATh OMOJIOTUYECKHE W DKOJIOTMYECKUE 3HAHUS JJI aHa-
JIM3a MPUKIIATHBIX TPOOJIEM XO3SIICTBEHHOM 1€ATeIbHOCTH;

- CIIOCOOHOCTh K CaMOCTOSITEIbHOMY IPOBEJICHUIO UCCIEIOBaHUM, MOCTAHOBKE
€CTECTBEHHOHAYUYHOT'0 KCIIEPUMEHTA, UCIIOIb30BAHUI0 HH(POPMAIIMOHHBIX TEXHOJIO-
TUH 1715 pelleHHs] HAyYHBIX U TPO(eCCHOHANBbHBIX 3a/1a4;

- CIIOCOOHOCTH K OIICHKE ATUYECKUX aCIEKTOB HEKOTOPHIX MCCIIEIOBAHUN B 00-
JacTu OMOTEeXHOJIOTHH (KIIOHUPOBAHKE, HCKYCCTBEHHOE OIJIOIOTBOPEHHUE);

* nPEOMEmHbIX:

- cOpPMHUPOBAHHOCTh MPEJCTABICHUN O PO U MECTE OMOJIOTHH B COBPEMEH-
HOM HAyYHOW KapTHWHE MHpA; IOHWUMAHUE POJIM OWOJIOTHUU B (DOPMUPOBAHUHU KPYTO-
30pa ¥ PYHKIIMOHATHHON TPAMOTHOCTH JIJISl PEIICHUSI MPAKTHYECKUX 3a/1a4;

- BJJaJICHUE OCHOBOIIOJATalOMMHU TOHSATUAMHU U TPEJICTABICHUSIMU O >KHUBOU
NpUPOJIE, €€ YPOBHEBOW OPraHU3aIllMU U DBOJIIOIIMH; YBEPEHHOE T0JIb30BaHUE OMOJIO-
TMYE€CKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

- BJaJICHUE OCHOBHBIMH METOJAMH HAY4YHOIO MO3HAHMS, UCIIOIb3YEMBIMHU MPH
OMOJIOTUYECKUX HCCIEAOBAHUSAX KUBBIX OOBEKTOB U 3KOCHCTEM: OMHCAHUEM, U3MeE-
peHueM, NMpoBeJACHUEM HAOIOICHUH; BBISIBJICHUE U OLIEHKA aHTPOIOIC€HHBIX U3MEHEe-
HUU B IPUPOJIE;

- cOpPMHUPOBAHHOCTh YMEHUU OOBSCHATH PE3yNbTaThl OMOJIOTHYECKUX DIKCIIe-
PUMEHTOB, PEIIaTh MIEMEHTAPHbBIE OMOJOTUYECKHE 3a/1a4H;

- cOpMHUPOBAHHOCTH COOCTBEHHO! MO3UITUHU IO OTHOIIEHUIO K OMOJIOTHYECKOM
uH(DOpMaIMK, MOTydYaeMON W3 Pa3HBIX MCTOYHUKOB, TI00ATBHBIM SKOJOTUYECKUM
mpoOeMaM U MyTSIM UX PEIICHHS.



CTPYKTYPA U COAEPKAHUE YYEBHOU JUCIHUILIMHBI

1 O0beM yueOHOM TMCHMIIMHBI H BUABI Y4eOHO0#l padoThI

Bun yuebnol paboThl O06nem gacoB

O0beM y4eOHOI TN CHUNIHHBI 38
CymMapHasi yueOHasi HArpy3Ka BO B3aMMO/IeiiCTBHU ¢ MpenojgaBaTesieM 38
B TOM YHCIIE:

- TeopeTudeckoe oOydeHue 18

- TabopaTopHbIe PabOTHI -

- IPAKTUYECKUE 3aHATUS 18

- KOHCYJIbTallu! -

- MpoMexXyTouHas arrectanus (qudpepeHIMpoBaHHbBIN 3a4eT) 2

2 TemaTuuyeckuil IJIAH U COAEPKAHUE YHeOHON TUCIUTIIIUHBI

HaunmenoBanue Conepsxanne yuyeOHOT0 MaTepraia u (opMbl O6Bem
pa3liesIoB U TEM OpraHM3aINH JISATEIHHOCTH 00YYArOIINXCS 4acoB
1 2 3
BBenenue Conep:xxanue yueOHOro MmaTepuaJa:
OOBeKT U3ydeHHsI OMOJIOTHH - JKKBas npupona. [Ipu3Haku KUBBIX Op- 2
TaHU3MOB U MX MHOrooOpasue. YpoBHEBasi OpraHU3alus KUBOWU MPH-
POJBI ¥ ABOJIONIMS. METO/IbI IO3HAHUS KUBOH Npupo el OOIIIHe 3aK0-
HOMEPHOCTU OHOJIOTHH.
Posip Ouonoruu B popMUpPOBAaHMH COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHBI MUPA U TIPAKTUICCKOMN JIEATEIHLHOCTH JIOcH. 3HaUeHHe OMo-
JIOTUU TIPU OCBOCHHH CIEIUAIBHOCTEH CpelHero mpodecCUOHaIbLHOTO
00pa3zoBaHMsl.
Tema 1 Conepxanue y4eOHOro MaTepuaJa:
Yyenmne o 1.1 Xumuueckast opranu3amus KIeTKH. 2
KJIeTKe Knerka - snemeHTapHas XMBasi CHUCTEMa W OCHOBHAs CTPYKTYpHO-

byHKIIMOHAIbHAS €UHHIIA BCeX KUBBIX opraHu3MoB. KpaTkas ucto-
pUsl U3YUYCHUS KIICTKU.

XuMuyeckasi opranuzanus kietku. Opranudeckue U HeOpraHu4ecKue
BEIIECTBA KJIETKU W JKUBBIX OPraHU3MOB. Benmku, yrieBOMbl, JIUIHBL,
HYKJIEMHOBBIE KHCIIOTHI 1 UX POJIb B KJIETKE.

1.2 Crpoenue u GyHKIMU KIETKH.

[TpokapuoTnueckre U dyKapuoOTHUYECKHe KIETKU. BUpychl Kak Hekie-
TouyHast opMa KU3HU M UX 3HaueHue. boprba ¢ BupycHbIME 3a00Jie-
Banusimu (CITUJL u ap.) [uronnasma u kierounas memOpana. Opra-
HOWJIBI KJIETKH.

1.3 OO6MeH BelecTB U MPEBpaIlCHIE SHEPTHHU B KIIETKE.
[Mnactuueckuii u 3Heprerudeckuii ooMeH. CTpoeHne U GYHKIIHH XPO-
mocom. JIHK - HOcHTens HacnenacTBeHHON MHGOpManuu. Perumkarus
JIHK. I'en. I'enernueckuii koa. buocuHTtes Oenka.




1.4 J)Ku3HEeHHBIIN ITUKIT KICTKH.

Knerkn n ux pazHooOpaszue B MHOTOKJIETOYHOM opraHusme. udde-
pEHIUpPOBKa KJIeTOK. KiierouHas Teopusi CTpOSHHS OPraHU3MOB.
MuTtos. [{luTokunes.

IIpakTHYeckHe 3aHATHA:
1 HaGmroneHne KJIeTOK pacTeHUH W )KHUBOTHBIX, UX onucanue. CpaBHe-
HHUC CTPOCHHUS KIICTOK paCTeHI/Iﬁ 1 ) KUBOTHBIX.

Tema 2
Opranusm.
Pa3zmHoxeHHe
U UHIUBHUIY-
aJibHOe pa3BH-
THE OPTraHM3-
MOB

Conep:xxanue yueOHOro MmaTepuaJa:

2.1 Pa3MHOXEHHE OPTaHU3MOB.

OpranmsMm - eauHoe 1enoe. MHorooOpa3ue opraHu3smMoB. Pa3zmHoxke-
HHE - Ba)KHEHIIIee CBOWCTBO XKHUBBIX opranu3MoB. [lonoBoe u 6ecronoe
pasmHokeHne. Meito3. OOpa3oBaHKE MOJIOBBIX KJIETOK W OIJIOIOTBO-
peHue.

2.2 nauBuayanbHOE Pa3BUTHE OpraHU3Ma.

DOMOpHOHANBHBINA dTanm oHToreHe3a. OCHOBHBIC CTaJMHU dMOPHOHAb-
Horo pazButus. Opranorenes. [locToMOproHAIEHOE Pa3BUTHE.

2.3 nnuBuyalIbHOE pa3BUTHE YEJIOBEKA.

CXO0JICTBO 3apObIlIel MPEACTABUTENCH pa3sHbIX T'PYIMN MO3BOHOYHBIX
KaK CBHJIETEJIbCTBO MX 3BOJIIOIMOHHOTO pojcTBA. [IpUunHbl Hapyiie-
HUU B pa3BUTHUH OPraHU3MOB.

PenponyktuBHoe 3mopoBbe. IlocnencTBusi BAUSHUS aJIKOTOJIS, HUKO-
THHA, HAPKOTHUYECKUX BELIECTB, 3arpsA3HEHUS Cpelbl HA Pa3BUTHE Ye-
JIOBEKA.

IIpakTnyeckmne 3aHATHS:

2 BrisgBieHue u onucaHue IMPU3HAKOB CXOACTBA 3ap01[51me171 YCJIOBCKA
U JPYTUX MMO3BOHOYHBIX KaK JOKA3aTENbCTBO UX HBOJIIOLIMOHHOTO POJ-
CTBa.

Tema 3
OCHOBBI reHe-
THKH M CeJIeK-
18701

Conep:xxanue yueOHOro MmaTepuaJa:

3.1 OcHOBBI y4eHUs1 O HACIIEICTBEHHOCTU U U3MEHUYUBOCTH.
['eneTnka-Hayka O 3aKOHOMEPHOCTSAX HACJIEICTBEHHOCTH W W3MEHYH-
BOCTU OpraHusmoB. I'. MeHenb - OCHOBOIIOJIOKHUK T€HETUKU. | 'eHe-
TUYECKasi TEPMUHOJIOTUS U CUMBOJIUKA.

3aKOHBI TEHETHKH, ycTaHoBleHHbIE . MenneneM. MoHorudpuaHoe u
TUTHOpHUIHOE CKpelllMBaHWe XPOMOCOMHAas TEOpUs HACIEACTBEHHO-
ctu. B3aumoneiictBue renoB. ['enetuka nona. ClEmieHHOE € MOJIOM
HacJeI0BAHHUE.

3HaueHHe TEHETHKU ISl CeleKUMU W MeAuiuHbl. HacnenctBeHHbie
00JIe3HM YeTIOBEKA, UX MPUUYMHBI U MPO(UITAKTHKA.

3aKOHOMEPHOCTH M3MEHUYMBOCTU. HacnencTBeHHas, Wi TeHOTHIINYE-
CKas, M3MEHYMBOCTh. MoaudukanvoHHasi, WIM HEHACJIeJCTBEHHas,
U3MEHUYUBOCTh. [ eHeTuKa denioBeka. [ eHeTnka u MeIuIuHa.
MartepuanbHble OCHOBBI HACIEACTBEHHOCTH M U3MEHUYHUBOCTH. | 'eHeTH-
Ka Y 3BOJIIOLIMOHHAS Teopus. [ eHeTHKa momyasuui.

3.2 OCHOBBI CEJICKIIMU PACTEHU, ) KUBOTHBIX U MUKPOOPTaHU3MOB.
I'enetuka - Teopernueckass ocHoBa ceyieKiuu. OJoMallHUBaHUE KU-
BOTHBIX U BBIPAlIUBAaHHUE KYJIbTYPHBIX PACTCHUM - HAYAJIbHbBIC 3TaIlbl
cenekuuu. Yuenne H.M.BaBuioBa o 1ieHTpax MHOTrooOpa3usi U Mmpouc-
XOXKJIEHUsI KyJIbTYpPHBIX pacTeHH. OCHOBHBIE METOMBI CEIEKIIMH: T'-
Opuau3aiis U UCKyCCTBEHHBIN 0TOOP. OCHOBHBIE JJOCTHUKEHHS COBpPE-
MEHHOHM CEJIEKUMN KYJIbTYPHBIX PAacTEHUH, OMAlIHUX JKUBOTHBIX WU
MHUKPOOPTaHU3MOB.




BuotexHosorus, ee TOCTUKEHUS U MEPCIEKTUBBI Pa3BUTHA. DTHYE-
CKH€ aCIEKThl HEKOTOPBIX TOCTIDKEHUH B OnoTexHonorun. Kimonupo-
BaHHE XKUBOTHBIX (ITPOOIEeMbI KIIOHUPOBAHUS YETIOBEKA).

IIpakTnyeckmne 3aHATHS:

3 CocraBieHue NpoCTEUIINX CXeM MOHOTHOPHUIHOTO U TUTHOPUIHO-
rO CKpemBaHus. PereHre reHeTHIecKuX 3a/1a4.

4 AHanu3 peHOTUNTNYECKON N3MEHYMBOCTH. BhIsSBIEHNE MyTareHOB B
OKpY Karollel cpeie W KOCBEHHAs OLIEHKA BO3MOKHOTO WX BIHSHUS
Ha OPraHu3M.

Tema 4
IIpoucxoxnenune
U pa3BUTHE
JKH3HH Ha 3eMJIe.
IBOJTIOIMOHHOE
yueHue

Conep:xxanue yueOHOIro MmaTepuaJa:

4.1 IlpoucxoxneHre U HadalbHbIE 3TAIbl PA3BUTHSI )KU3HU Ha 3eMIIE.
['unore3sl MPOUCXOXKAECHUS KU3HU. V3yuyeHrne OCHOBHBIX 3aKOHO-
MEPHOCTEN BO3HMKHOBEHHMS, Pa3BUTHS U CYILECTBOBAHMS KU3HU Ha
3emuie. YCIIO)KHEHUE YKUBBIX OPraHU3MOB B IPOLECCE JBOJIOLHH.
MHoroo0pa3ue ®KHBOro MUpa Ha 3emJie U COBPEMEHHAasl €ro OpraHu-
3ausl.

4.2 ctopus pa3BUTHS 3BOTIOLUOHHBIX UIEH.

3nauenne padot K. Jlunnes, XK.b. Jlamapka B pa3BUTHH 3BOJIIOIIMOH-
HBIX ujeil B Ouonoruu. DBomonnoHHoe ydenne Y. Jlapsuna. Ecte-
CTBEHHBI 0TOOp. Poib »BoONMOLIMOHHOrO yueHHS B (hopMHpOBaHUU
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUPA.

4.3 MuKpO3BOJIIOIUA U MAKPOIBOIIOLIMSL.

Konuenus Buaa, ero kpurepun. [lomynsmus - CTpyKTypHas €IMHU-
1a BUJA U 3BOJOUMU. JIBIOKYyIIHE CUibl 3BoMonuU. CHUHTEeTHYecKas
Teopus 3BoIIOIMU. MukposBomorusa. COBpeMEHHBIE MPEICTABICHUS
o Bunoo6paszoBanuu (C.C. YerBepukon, .M. IImaneraysen). Mak-
po3BoroIus. Jloka3arensCTBa IBOTIOIUH.

CoxpaHeHue OMOJOTHYECKOTO0 MHOT000pa3vs Kak OCHOBA YCTOWYH-
BOCTH OuOChEphl U MPOrPECCUBHOTO e¢ pa3BUTHS. [IpUYnHBI BHIMU-
panus BU0B. OCHOBHBIE HAIIPaBJICHUS 3BOJIOLHMOHHOIO IMporpecca.
Buonornueckuii mporpecc 1 OMOJIOrHMYECKHIA perpecc.

IIpakTnyeckmne 3aHATHS:

5 Onucanue ocobeii 0HOTO BUAA IO MOP(HOIOTHIECKOMY KPUTEPHUIO.
[IpucnocoGaeHne OpraHu3MoOB K pa3HbIM cpenaMm oouTaHus (K BOJ-
HOM, Ha36MHO-BO3/1yIIIHOM, IOYBEHHOM).

6 AHanu3 ¥ OLIEHKA PA3JIMYHBIX TUIIOTE3 MPOUCXOKICHUS JKU3HH.

Tema 5
IIpoucxoxnenune
yeJI0BeKa

Coaep:xkanue yueOHOro MaTepuaJa:

5.1 AHTpomnorexes.

Opomtonus mpuMaroB. COBpEMEHHBIE TMIIOTE3BI O MPOUCXO0KIECHUHU
yenoBeka. JlokazaTenbCcTBa POJACTBA YEJIOBEKA C MIIEKONMMTAIOUIMMU
YKUBOTHBIMU. DTaIbl IBOJIOLIUN YETIOBEKA.

5.2 YenoBedeckHe pachl.

PoncTtBo u eIMHCTBO MPOUCXOXACHUS 4elloBedeckux pac. Kpuruka
pacusma.

IIpakTHYeckHe 3aHATHA:
7 AHanus ¥ OLEHKAa PA3JIMYHBIX TUIIOTE3 IPOUCXO0KICHUS YEI0BEKa.

Tema 6
OCHOBBI DK0J10-
70

Conepxanue y4eOHOro MaTepuaJa:
6.1 DkoJiorus - Hayka 0 B3aUMOOTHOILICHUSIX OPTAHU3MOB MEXKY CO-
00l U OKpYKAIOIIEH CPEOH.
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Okonoruyeckrne (HakTopel, UX 3HAYCHUE B JKU3HU OPTaHU3MOB. DKO-
JIOTHYECKHe CHUCTeMbl. BupoBas M NpOCTpaHCTBEHHAs CTPYKTypa
sKocucTeM. [IumieBbie CBS3M, KPyrOBOPOT BELIECTB M MPEBpALICHUE
SHEPruu B HKOCHCTEMax. MeXBUOBbIE B3AUMOOTHOIICHHS B KOCH-
CTeMe: KOHKYPEHLUs, CHMONO03, XUIIHUYECTBO, Mapa3suTusM. [lpuun-
Hbl YCTOMYUBOCTH U CMEHBI 3KocucTeM. Cykieccun. MICKyCCTBEHHBIE
coo011ecTBa - arpoIKOCUCTEMBI U YPOOIKOCHCTEMBI.

6.2 buocdepa - rimobanpHas IKOCUCTEMA.

VYuenue B.U. Bepnanckoro o 6uocdepe. Poib KUBBIX OPraHU3MOB B
ouocdepe. bruomacca. KpyroBopor BakHEHIIMX OMOTEHHBIX dJIE€MEH-
TOB (Ha MpUMepe yrieposa, a3oTa u ap.) B dbuocdepe.

6.3 buocdepa u yenoBek.

Wzmenenust B G6uocdepe. IlocneactBus AEATENbHOCTH YEJIOBEKa B
OKpyXxarolieil cpene. Bo3nelicTBue NMPOU3BOACTBEHHOW NESITEIBHO-
CTH Ha OKPY’KaIOIIYIO CpeAy B 00JiacTu cBoeil Oyaymiei mpodeccuu.
['moGanbHbIE IKOJIOTUYECKUE TPOOIEMBI U TyTH UX PEIICHUS.
DKOJIOTHs Kak TEOpeTHYecKas OCHOBA pPAlMOHAJIBHOTO MPUPOJIO-
NOJIB30BaHUs M oXpaHbl npupoasl. Hoocdepa. IIpaBuna noBeneHus
JIOJIEN B OKpYXalollell NMpupoaHoil cpene. bepexHoe OTHOLIEHHE K
OuoNornyeckuM 0ObeKTaM (PacTeHUSIM U KMBOTHBIM U HUX COOOIIe-
CTBaM) U UX OXpaHa.

IIpakTnyeckmne 3aHATHS:

8 buocdepa - rimobanpHas skocucrema. buocdepa n yenosek. Omnu-
CaHME AaHTPOIIOTCHHBIX HM3MEHEHUH B E€CTECTBEHHBIX IPUPOAHBIX
nanamagdTax cBOeH MECTHOCTH.

9 CpaBHUTEIBHOE ONMUCAHWE OJIHOW W3 E€CTECTBEHHBIX MPHUPOIHBIX
cucTeM (Hampumep, Jeca) M KakOW-HHOyIb arpo’KOCHCTEMBI
(HampuMep, NIIEHUIHOTO TOJIs).

Tema 7
Bbuonuka

Coaep:xkanue yueOHOro MaTepuaJa:

7.1 buoHuKa KaK OJHO U3 HAIPABJICHUN OMOJIOTHN U KUOCPHETUKH.
PaccmoTtpenue OnoHMKOH ocoOeHHOCTeH MOophoPpHU3HMOIOrHIecKon
OpPraHM3alMy JKUBBIX OPraHU3MOB M MX HUCIOJIB30BaHUS Ui CO3[a-
HUS COBEPIIECHHBIX TEXHUYECKUX CUCTEM U YCTPOMCTB IO aHAJIOTHH C
JKUBBIMM CHCTeMaMH. [IpuHIMIBI U pUMEPBI UCIOJIB30BAHUS B XO-
3SIMCTBEHHON JESTEIbHOCTH JoZie MOp(OPYHKIMOHATIBHBIX YEpT
OpraHM3alMi PACTCHUM U KUBOTHBIX.

Koncyapranum:

IIpomeskyTOYHAS aTTeCTAIMS:

Bcero:

38
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XAPAKTEPHCTHKA OCHOBHBIX BU/10B
YUYEBHOU JEATEJBHOCTHU OBYYAIOLIIUXCSA

Copnepxanue XapaKkTeprCcTUKa OCHOBHBIX BUAOB YUEOHOM eI TeIbHOCTH
oOyJeHus oOyyJaronuxcs (Ha ypoBHE YUEOHBIX ACHCTBUI)
Beenenue O3nakomiieHHE ¢ OMOJIOTHUECKUMH CHCTEMaMH pPa3HOTO YPOBHS: KIIET-

KOM, OpraHu3MOM, TTOMYJISAINEH, SKOCUCTeMOM, Onocdepoii. OnpeaeneHne
ponu Ouonoruu B (HOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHBI MUpPa U MIPAKTUYECKON JIEATEIHbHOCTH JTIOJICH.

OOyuenue coOIIOACHUIO TPABUII MTOBEIEHUS B MPHUPOJIE, OEPEKHOMY OT-
HOILIEHUIO K OMOJIOTMYECKUM O00BEeKTaM (PacTeHUSM U KUBOTHBIM U UX
coo0IIecTBaM) U X OXpaHe.

Tema 1 Yuenue o Kjierke

1.1 Xumuueckas op-
raHU3anus KJICTKU

YMeHue npoBOAUTE CPABHEHHE XUMUYECKOW OpPraHU3aluy XXKUBBIX U HE-
KHUBBIX 00BEKTOB. [lomydeHue npencTaBieHUs] O POJIM OPraHUYECKHX H
HEOPraHUYECKHUX BELIECTB B KIECTKE.

1.2 Ctpoenue u
GYHKIMH KISTKA

W3ydenue cTpoeHHs KIETOK SYKapHOT, CTPOSHHSI 1 MHOT000Pa3Hst KJIETOK
pacTeHuil M >KMBOTHBIX C IOMOILIBIO MHKpomnpenaparoB. HaGmonenue
KJIETOK pacCTEHUN U XUBOTHBIX IIOJ MHMKPOCKOIIOM Ha I'OTOBBIX MHKpPO-
nmpenaparax, ux onucanue. IIpurorosnenue u onucanue MUKpoIpenapa-
TOB KJIETOK PaCTECHUMN.

CpaBHeHHE CTpPOEHUS KJIETOK PACTCHMM M XUBOTHBIX I10 TOTOBBIM MHK-
pormpenaparam.

1.3 OOMeH BewecTs U
peBpaIleHUE YHEP-
THH B KJIETKE

YMeHHe CTPOUTH CXeMbI YHEPTETUYECKOT0 0OMeHa M OMOCHHTEe3a Oerka.
[TomydeHue mpencTaBiIeHUs O MPOCTPAHCTBEHHOW CTPYKType Oenka, Mo-
nekyn JJHK u PHK.

1.4 )Ku3HeHHBIN 1K
KIETKH

O3HaKOMJIEHHE € KJIETOYHOU T€OpUE CTPOEHUSI OPraHU3MOB.
CrpykTypHO-(YHKIMOHATIbHASL €AMHUIA BCEX JKUBBIX OPraHU3MOB.

Tema 2 Opranusm. PasMHoKeHHe H MHANBHIYaJIbHOE PA3BUTHE OPraHU3MOB

2.1 PazmHoOXeHue op-
raHU3MOB

OBilaieHNEe 3HAHUSMHU O Pa3MHOKEHHHM KaK O BaXXHEWIIIEM CBOMCTBE KH-
BBIX OpI‘aHI/IBMOB.

YMeHHne caMOCTOATENIbHO HaXOAUTh OTJIMYHUS MUTO3a OT MeH03a, orpeie-
JIAA 3BO.HIOI_[I/IOHHYIO pOJ'Ib 9TUX BUIOB JACJICHUA KIICTKHU.

2.2 nauBuayanbHOE
pa3BUTHE OpraHu3Ma

O3HaKOMJICHHE C OCHOBHBIMHU CTaJHsMH OHTOTCHE3a Ha MPUMEPE pa3BH-
THSI IO3BOHOYHBIX KUBOTHBIX.

YMeHHue XapaKkTepu30BaTh CTaJAUU IMOCTIMOPHMOHAIBHOTO DPAa3BUTHUS Ha
npumepe uenoBeka. O3HaKOMJIEHHE C NMPUYMHAMU HApyLIEHWH B pa3BU-
THU OPTaHU3MOB.

PazButue ymeHus mpaBWIIbHO (OPMHPOBATH JOKa3aTelbHYIO 0a3y 3BO-
JIIOLMOHHOTO Pa3BUTUS )KMBOTHOTO MHpA.

2.3 UnauBuayanbHOE
pa3BHUTHE YellOBEKa

BrisiBiienre U onucaHue MPU3HAKOB CXOJICTBA 3apOJBIIICH YeloBeKa U
JPYTUX TO3BOHOYHBIX KaK J0Ka3aTeIbCTBA UX HBOJIIOLIMOHHOTO POJICTBA.
[Tonyuenue mpeacTaBieHUs O MOCIEACTBUAX BIUSHUS AJIKOTOJS, HUKO-
THHA, HAPKOTHYECKUX BEILECTB, 3arPSA3HEHUs CPeIbl HAa pa3BUTHE U pe-
MIPOJIYKTUBHOE 3JJ0POBHE YEJIOBEKA.

Tema 3 OCHOBBI T€HETHKH U CEeJICKIHH

3.1 3akoHOMEpPHOCTH
U3MCEHYUBOCTHU

O3HaKOMJIEHHE C HACJIEACTBEHHOM M HEHACJIEACTBEHHON U3MEHYNBOCTELIO
1 ee OMOJIOTUYECKON POJIBIO B ABOJIIOIMH KUBOTO MHPA.

[Tomyuenune mpeacTaBICHUS O CBSI3U T€HETUKH U METUIIHHBI.
O3HaKOMHeHI/Ie C HACJICACTBCHHBLIMU 60H€3H$IMI/I YCJIOBCKA, UX HpI/I‘II/IHa-
MU U TPOPUITAKTUKON.
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N3yueHne BIUsAHMS QJIKOrOJM3Ma, HAPKOMAHWM, KYpEHHs Ha Hacjel-
CTBEHHOCTb Ha BHJleOMaTEpHAlIe.

Ananu3 (EHOTUNMUYECKOW W3MEHYMBOCTH. BbIBICHHE MyTareHOB B
OKpYXKaloIlleld Cpelle ¥ KOCBEHHAs OLICHKA BO3MOYKHOTO WX BIIMSHMS Ha
OpraHu3M.

3.2 OCHOBEI CEJIEKIINH
pacTeHui, KUBOTHBIX
Y MHUKPOOPTaHU3MOB

[Tonyuenue npeacTaBaeHUs O TEHETHKE KaK O TEOPETUUYECKONH OCHOBE Ce-
JIEKIIHM.

Pa3Butne mMerampeaMeTHBIX YMEHHH B MpOIlecce HAXOXKICHUS Ha KapTe
IIEHTPOB MHOTO00PAa3Ms M MPOUCXOKICHHS KYJIbTYPHBIX PACTEHUH H J10-
MAIIIHUX JKUBOTHBIX, OTKpbIThIX H.M. BaBUIOBBIM.

N3ydenne MeTo10B THOPHUIN3ALNN U ICKYCCTBEHHOTO 0TOOpA.

YMeHne pa3ouparhCcs B ITHYECKUX ACMEKTaX HEKOTOPBIX JOCTHIKEHUU B
OMOTEXHOJIOTHH: KIIOHHPOBAHHUH KUBOTHBIX U MPOOJIEMax KIOHUPOBAHUS
yeJIoBeKa.

O3HakoMJIEHME C OCHOBHBIMHU JIOCTHUKEHUSIMU COBPEMEHHOM CelNeKLIUU
KYJbTYPHBIX PACTEHUM, TOMAITHUX KUBOTHBIX 1 MUKPOOPTaHU3MOB.

Tema 4 IlpoucxoskaeHne M pa3BUTHE )KU3HH Ha 3eMJie. DBOJTIOIHOHHOE YYCHHE

4.1 ITpoucxoxaeHue
1 HAYaJIbHBIC OTaIllbl

Pa3BUTHS KU3HHA HA

3emie

AHanm3 1 OleHKA Pa3IMYHBIX THIIOTE3 MPOUCXOXKICHUS KHU3HH.
[TonmyyeHue nmpeacTaBaeHUs 00 YCIO0)KHEHUH JKUBBIX OPTaHU3MOB Ha 3eM-
JIe B TIPOIIECCE IBOTFOIIHH.

YMmenune SKCHCPUMCHTAJIbHBIM ITYTEM BBIABJIATH aJallTUBHBIC OCO6€HHO-
CTH OpPraHW3MOB, UX OTHOCHUTENbHBIA Xapakrep. O3HaKOMIICHHE C HEKO-
TOPBIMU NPCACTABUTCIIIMUA PCAKHX W HCYC3ANOMIUX BUIOB paCTeHI/Iﬁ n
KUBOTHBIX.

BrisiBienue uyepT mpUCHOCOOIEHHOCTH OPraHU3MOB K pasHbIM Cpeaam
obuTtanus (BOJIHOM, HA3EMHO-BO3TyIIIHON, TOYUBCHHOM ).

4.2 Uctopus pa3BuUTH
3BOJIOIMOHHLIX UIEH

N3yuenue Haciequsi yenoBedyecTBa Ha MpUMEPE 3HAKOMCTBA C UCTOPHEH
pazButus 3BoMtonnoHHBIX uaen K. Jiunnes, XK.b. Jlamapka, Y. JlapBuHa.
OrneHnBaHUE POJIM SBOJIIOLIMOHHOTO YYeHHUS B (POPMHUPOBAHUU COBPEMEH-
HOW €CTECTBEHHOHAYYHOW KapTUHBI MHUpA.

PaszButne CHOCOGHOCTI/I SICHO M TOYHO H3Jjiaratb CBOHM MBbICIH, JOTHNYCCKU
00OCHOBBIBaTh CBOIO TOYKY 3pEHHS, BOCIPUHUMATh W aHAJIU3UPOBATH
MHEHUSI COOECEJHMKOB, MPHU3HABas MPaBO JPYroro 4eloBeKa Ha HHOE
MHEHHUE.

4.3 MuUKpO3BOIIOLHUS
¥ MaKpOIBOJIOLIHS

O3HakomJIeHHE ¢ KOHIIETIMEH BHA, €e KPUTEPUSIMH, TOJ00p MPHUMEPOB
TOTO, YTO MOMYJISIIUS - CTPYKTYpHAsI AMHUIA BH/IA U YBOJIIOIUH.
O3HaKoOMJICHHE C ABIKYLIUMHCS CUJIAMH 3BOJIIOIHH, €€ JI0Ka3aTeIbCTBa-
MH.

YcBOeHHE TOTO, YTO OCHOBHBIMU HANpaBJICHUSMHU 3BOJIOIMOHHOTO IPO-
rpecca SBISFOTCS OMOJIOTHYECKHI MTPOrpecc U OMOIOTHIECKUN perpecc.
YMeHue oTcTauBaTh MHEHHE, O COXPAaHEHHWU OMOJIOTMYECKOr0 MHOT000-
pas3usi Kak OCHOBE YCTOMYMBOCTH OMOC(EPHI U MTPOTPECCUBHOTO €€ Pa3BU-
TUsl. YMEHHE BbISIBJIATh IPUYMHBI BRIMUPaHHS BUIOB.

Tema 5 IIpoucxo:kaeHne yejaoBeKa

5.1 AHTponorenes

AHaJli3 ¥ OLIEHKA PAa3IMYHbIX TUIIOTE3 O MPOUCXOKICHUU YEIOBEKA.
Pa3BuTHe yMeHHs CTPOUTH JOKa3aTeabHYyI0 0a3y MO CpaBHUTENIbHON Xa-
PaKTEpUCTUKE YETIOBEKA U MPUMATOB, JOKa3bIBas UX POJCTBO.

BrlsiBIeHHE 9TanloB 3BOTIOIMH YEIOBEKA.

5.2 Yenoseueckue pa-
ChI

YMeHue [0Ka3blBaTh PaBEHCTBO YEJIOBEYECKUMX pac Ha OCHOBAaHUHU HX
POJCTBA U €IMHCTBA MPOUCXOKICHUSI.
Pa3BuTHe TOJIEPAaHTHOCTH, KPUTHUKA pacu3Ma BO BCEX €ro MPOSIBICHUSX.
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Tema 6 OCHOBBI IK0JOTHH

6.1 Dxonorus - HayKa
O B3aUMOOTHOIICHUAX
OpPTaHU3MOB MEXKIY
co0oi 1 OKpyxaroreit
cpenoit

W3ydenue skoorndeckux (pakTopoB ¥ UX BIUSHHS HA OPTAaHU3MBI.
3HAKOMCTBO C JKOJOTHYECKUMH CHUCTEMaMH, X BHUJIOBON W MPOCTpaH-
CTBEHHOW CTPYKTypaMu. YMEHHE OOBSICHATHh NMPUYUHBI YCTONYMBOCTH U
CMEHBI IKOCHCTEM.

O3HaKOMJICHHE C MEKBUIOBBHIMH B3aHMMOOTHOIICHUSMH B 3KOCHUCTEME:
KOHKYPEHIIHEH, CAMOM030M, XUIITHUYECTBOM, TAPa3UTH3MOM.

YMeHHe CTPOUTh SIPYCHOCTh PACTUTEIBHOTO COOOIIECTBA, MUIIEBBIC TETTH
Y CeTH B OMOIICHO3€, a TAKIKE DKOJIOTHUECKUE TUPAMU/IBL.

3HaHWE OTIMYUTEIBHBIX MPHU3HAKOB HWCKYCCTBEHHBIX COOOIIECTB -
arpodKOCUCTEMBI U YPOOIKOCUCTEMEI.

Onucanue aHTPONOTEHHBIX W3MEHEHHH B E€CTECTBEHHBIX IPUPOIHBIX
nanamadTax CBOCH MECTHOCTH.

CpaBHHTEBHOE OIUCAHWE OJHOW M3 €CTECTBEHHBIX MPUPOJHBIX CHCTEM
(Hampumep, J1leca) U KaKOW-HUOYIb arpodKOCUCTEMBbI (HampUMep, MIe-
HUYHOTO TIOJIA).

CocraBiieHHe cXeM Tepeladyd BEIIECTB M YHEPTHH MO IeTsM MUTAHUS B
MPHUPOTHON SKOCUCTEME M arpOIICHO3E.

6.2 buocdepa - rio-
OalbHAs DKOCHCTEMA

Osnakomnenue ¢ yuyenueM B.M. Bepnaackoro o Gmocdepe Kak o Tio-
0anpHOI SKOCUCTEME.

Hanuune mpencraBieHuss 0 cxeMe SKOCHCTEMbl Ha Mpumepe Ouocgepsl,
KpYTrOBOPOTE BEIIECTB M MPEBpaIleHUH SYHEPTUH B Onocdepe.

YMeHue 10Ka3bIBaTh POJib KHUBBIX OPraHU3MOB B Omochepe Ha KOHKpET-
HBIX MPUMEpax.

6.3 buocdepa u ueno-
BEK

Haxoxnenue cBs3u M3MeHEHUs: B Ouocepe ¢ MOCIeACTBUSIMU eI Teb-
HOCTH YeJIOBEKa B OKpYXKarolleu cpere.

YMeHue onpenensiTh BO3IACHCTBUE MPOU3BOICTBEHHON NEATEILHOCTH Ha
OKPY’KaIOIIYIO Cpey B 001acTH CBoeH Oyayiei mpodeccuu.
O3HakOMJICHHE C TII00ATHHBIMU YKOJIOTHUYECKUMHU MPOOIeMaMHi U YMEHUE
OTIpEACIATh MYTU UX PEIICHUS.

Onucanue W TNPAKTUUYECKOE CO3JaHME HCKYCCTBEHHOW 3KOCHCTEMBI
(IpecHOBOIHOTO akBapuyMa). PereHne 3K0JI0rH4ecKrx 3a/1ad.
JleMOHCTpHUpOBaHUE YMEHHUS IOCTAHOBKH IIeJIel eI TeIbHOCTH, IIIaHUPO-
BaHUs COOCTBEHHOW JAEATEIbHOCTU JJISl TOCTHXKEHUS MOCTABJICHHBIX Iie-
JIe, MPEIBUICHHS BO3MOXKHBIX pE3yJbTaTOB 3TUX ACUCTBUMU, OpraHu3a-
LMY CAMOKOHTPOJISI U OLICHKH TOJYUYEHHBIX Pe3yIbTaToB.

OOyuenue coOIIOACHUIO TPABUII MTOBEIECHUS B MPHUPOJIE, OEPEKHOMY OT-
HOILIEHUIO K OMOJIOTUYECKUM 00BEKTaM (pacTeHHSIM, )KUBOTHBIM U UX CO-
o0IIecTBam) U UX OXpaHe.

Tema 7 buonuka

7.1 bruoHuka Kak OgHO
W3 HampaBJICHUH OWO-
JIOTMH U KUOEPHETUKU

O3HakOMJIEHHE C MPUMEPAMU HCIIOJIb30BAHUS XO3SAHCTBEHHOW JEATENb-
HOCTH JtoJiell MOp(PoQYHKIMOHATBHBIX YEPT OpraHU3allid PacTeHUU U
KUBOTHBIX IIPM CO3/IaHUU COBEPUICHHBIX TEXHUYECKMX CHUCTEM H
YCTPOICTB MO aHAJOTHH C KUBBIMH CHUCTEeMaMH. 3HaKOMCTBO ¢ TpyOua-
TBIMH CTPYKTYpaMH B )KMBOM IIPUPOJIE U TEXHUKE, a3POJIUHAMUYECKUMU 1
TUAPOANHAMUYECKHUMH YCTPOMCTBAMU B JKMUBOM IPUPOJIE U TEXHHUKE.
YMeHue CTpOouTh MOJENN CKJIAT4aTodl CTPYKTYpbl, HCIOJIb3yEMbIE B
CTPOUTEIBCTBE.
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YCJOBUS PEAJIM3AIIMA YYEBHOM JUCHUILJIAHBI

1 MarepuajJbHO-TEXHHYECKOE O0ecleyeHUe peaau3anuu padodeil mnpo-
rpaMmbl

Jlnst peanuzanuu pabodel mporpaMMbl Y4eOHOW NUCIMIUIMHEBI TIPEITyCMOTPEHBI
CJIEYIONIME CIIeIUATbHBIE TTOMEIICHHsI, OCHAIIIEHHBIE 000PYOBaHUEM W TEXHUYE-
CKHMH CPEJICTBAMH OOYUCHUS:

1.1 KaOuner ecTecTBeHHBIX THCIHUILINH

Pabouee mecto npenogaBarens - 1, pabourie mecta odyuarommxcs - 59.

Jlocka maruuTHO-MapkepHas nmopopotHas 100*180 cm - 1 .

Komnrerotep Athlon x2 255/HDD250GB/RAM 4GB/K/M/Monitor AOC 919VZ
-1 .

ITpoextop DEXP DL-200 - 1 mit.

Okpan HacTeHHbld DEXP WM-60 - 1 mir.

TeneBuzop mnazmennbiid n/lxu RT-42PC 3 R - 1 mir.

[Tporpammuoe obecneuenue: OS Windows, Microsoft office, Google Chrome,
Adobe Acrobat DC, Maple 14.

2 UapopmanmnoHHOe o0ecneyeHre peajnu3annu padodeid mporpaMmmbl

Jlns peanuzanuu pabodeid mporpaMMbl YUEOHOM MUCIUIIIMHBI OMOIMOTEUHBIN
doHn 00pa3oBaTENbHON OpraHMW3allMd WMEET TIeYaTHhIE W/WIM SJICKTPOHHBIC
oOpa3oBaTenbHbie W WH(GOPMAIMOHHBIE  PECypChl, PEKOMEHIyeMble IS
MCTIOJIb30BaHUs B 00pa30BaTeILHOM ITPOIIECCe:

2.1 OcHOBHBIE JIeKTPOHHbIE U3IAHMS:

1. Kyp6atoBa, H. C. Obmas Ouomnorus : yuedHoe nmocooue mis CIIO / H. C.
Kyp0OaroBa, E. A. Ko3noBa. — CapatoB : Hayunas kuaura, 2019. — 159 ¢. — ISBN
978-5-9758-1895-9. — Tekct : snexktponHsiid // IludpoBoii 0Opa3oBaTeNbHBINA pe-
cypc IPR SMART : [caiitr]. — URL: https://www.iprbookshop.ru/87078.html. —
Pexum noctymna: A aBTOpU3HP. MOIb30BATENCH.

2. Tynsxosa, O. B. buonorus : yuebnux gt CIIO / O. B. Tynsaxoa. — Capa-
ToB : [IpodobpazoBanue, 2020. — 450 c. — ISBN 978-5-4488-0746-6. — Tekcr :
anexktpoHHbiit // Ludposoit obpasoarenbHbiii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/105785.html. — Pexum nocryna: ajist aBTOpU3HUP.
I10JIb30BAaTEIIEH.

2.2 TlonoJiHUTEIbHbIE 3JIEKTPOHHbIE U3IAHMS:

1. Bepxomennena, FO. I1. buosorus : yue6noe nocooue a1 CIIO / 1O. I1. Bep-
xomeHneBa. — Caparos : [IpodobpazoBanue, 2020. — 146 c. — ISBN 978-5-4488-
0651-3. — Tekcr : snextponnslii // Ludposoit obpasoBarensHbl pecypc PR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/91854.html. — Pexum mo-
CTyna: Jisi aBTOPU3UP. TIOJIB30BATEIICH.
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2.3 JlonoJiHUTEIbHbIE HCTOYHUKM:

1 sbio.info - Bcs 6uonmorus. CoBpeMeHHasi OWOIOTHS, CTaThl, HOBOCTH, OWO-
JUOTEKA.

2 www.window.edu.ru - EnnHOoe OKHO J0CTyma K 00pa30BaTeIbHBIM pPecypcam
HuTepHera mo 6uonoruu.

3 vspu.ac. ru/deold/bio/bio. htm- TenekOMMyHHKAIlMOHHBIE BUKTOPHHBI IO
OMOJIOTHH - IKOJIOTHUHU Ha cepBepe BopoHekckoro yHuBepcureTa.

4 www.biology.ru - buonorus B OTkpbiToM Kosuiemke. CalT COIEpKUT dIIeK-
TPOHHBIN y4eOHHK 110 6rosioruu, On-line TeCThI.

5 www.informika.ru - DJeKTpOHHBIH y4eOHUK, OOJBIION CIUCOK HHTEPHET-
PECYPCOB.

6 www.nrc.edu.ru - buonorndyeckas kapThuHa Mupa. Pa3gen KOMIBIOTEpHOTO
ydeOHMKa, pa3padoTaHHOr0 B MOCKOBCKOM TOCYIapCTBEHHOM OTKPHITOM YHHUBEPCH-
TeTe.

7 www. nature. ok. ru - Penkue u ucyeszarouiue XuBoTHbIE Poccum - mpoekt
Okosornueckoro nenrpa MI'Y um. M.B. JlomoHOoCOBa.

8 www.schoolcity.by - buonorus B Borpocax u oTBeTax.

9 bril2002.narod.ru - buonorust mst mkoIbHUKOB. KpaTkasi, KOMITakTHasi, HO
J0CTaTOYHO TopoOHas uHbopmManus 1o pasaenam: «Oomas 6uonorus», «botanu-
Ka», «3001orus», «HemoBex».
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