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1 HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma  o0meoOpa3zoBaTeNIbHON — yueOHOW — muCHUIUIMHBI  «buomorus»
npeaHa3zHaueHa st u3ydeHus owosornn B @I'BOY BO «MarHuToropckuii rocyaapCTBEHHBIN
TexHuueckuii yHuBepcuter uMm. .M. HocoBa» MHoronpoduibHBIA KOJUICIK, pPeaTH3yIoIIeM
00pa30BaTeNbHyI0 MPOrpaMMy CpelHero oouiero oopa3oBaHus B Mpejieiax OCBOCHHUS MPOrPaMMBbI
MOJITOTOBKH CHEIMAINCTOB CPETHETO 3BeHa Ha 6a3e OCHOBHOTO 00IIETro 0Opa3oBaHusl.

[Iporpamma pazpabotana:

— Ha ocHoBe TpeboBanuit PI'OC cpegHero oOmero oOpa3oBaHMs, TPEIBbIBIIEMBIX K
CTPYKTYpE, COACPKAHUIO U pe3yIbTaTaM OCBOCHUS yueOHON AUCIUIIINHBI «buonorusy,

— B COOTBETCTBUM C PexoMeHmanusMH 1O OpraHu3alMy IOJYYeHHs CpeIHEro OOIIero
oOpa3oBaHMsi B  Tpenenax  OCBOGHHsS  00pa30BaTENbHBIX  MPOTPaMM  CPEIHEro
npodeCCHOHAIBHOTO 00pa30oBaHUs Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUA C YYETOM
TpeOoBaHMl (henepaabHBIX TOCYIapCTBEHHBIX CTAaHAAPTOB M MOJydaeMO mpodeccuu uiu
CHEIHAbHOCTH cpenHero mnpodeccuonaibHoro oobpaszoBanus (Ilucemo [lemapramenta
rOCy/IapCTBEHHOW TOJUTHKHU B cepe moarotoBku padounx kaapos u 1O MwunOOpHAyKH
Poccun ot 17.03.2015 Ne 06-259);

— Ha OCHOBE TIPUMEPHOW MpOrpamMMbl O0IIE0Opa30BATEIILHON yUeOHOW JHCIIUTUTHHBI
«buonorus» s nmpodeccnoHaTbHBIX 00pa30BaTENBHBIX OpraHU3alHid, PEKOMEHIOBaHHOU
®denepalbHBIM TOCYJApCTBEHHBIM aBTOHOMHBIM yupexxaeHHueM «DenepanbHbli UHCTUTYT
pazButua ooOpazoBanus (PI'AY «DPHUPO») B kauecTBe NPUMEPHOM MPOrpaMMbl IS
peanu3anu OCHOBHOM mpodeccroHanbHOH obOpazoBatenbHOM mporpamMbl CIIO Ha 0Oaze
OCHOBHOT'O 00IIIero 00pa3oBaHus C MOJIYUEHHEM CpeaHero oomero odpazoBanus. [IpoTokon
Ne 3 ot 21 utons 2015r. Perucrpaunonssiii Homep perersuu 372 ot 23 utons 2015r. ®I'AY
«DUPO»;

- ¢ yuerom [IprmepHOI OCHOBHOI1 00pa3zoBaTeIbHOI MPOrpaMMBbl CPEeHETO 001Iero 0opa3zoBaHus,
onoOpeHHON pemeHHeM (enepanbHOro y4e0HO-METOAUYECKOTO OOBEIUHEHHUS IO OO0IIeMy
oOpazoBanuto (mpotokos oT 28 utonst 2016 r. Ne 2/16-3).

- c yderoMm TpeboBanuii ®I'OC cpenHero mpodeccHOHATBLHOIO O00pa3oBaHMUs U HPOPUIS
poheCCUOHATILHOTO 00pa30BaHMSL.

Coneprxanue mporpamMMbl «BHOJIOTHS HAIPaBICHO HA JIOCTHKECHUE CIEAYIOMINX Ieaeii:

—  TojiydyeHue (QyHAAMEHTAIbHBIX 3HaHUN o Ouonormdyeckux cucremax (Kierka, Opranusm,
[onmymnsius, Bua, Dxkocuctema); HCTOPUU Pa3BUTHUSI COBPEMEHHBIX MPEJICTABICHUN O KUBOI
MPUPOJIE, BBIJAIOIINXCS OTKPHITUSAX B OMOJIOTMYECKON HayKe; pod OMOJIOTMYECKON HayKH B
(OpMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTWHBI MHpPA; METOAAX HAYyYHOTO
MO3HAHUS;

- OBJIQJICHUE YMEHHSMHU JIOTUYECKH MBICIUTH, 00OCHOBBIBATH MECTO W POJIb OMOIOTHYECKHX
3HAHUN B IIPAKTUYECKOM JEATEIBHOCTH JIIOACH, PA3BUTHUM COBPEMEHHBIX TEXHOJIOIHUM;
OTIPEIENIATH KHUBBIE OOBEKTHI B TIPUPO/IC; MPOBOANTH HAOIFOIEHUS 32 IKOCUCTEMaMHU C IIEITBI0
WX OMHUCAHWS W BBISBICHHS €CTECTBEHHBIX M AHTPOIOTEHHBIX H3MEHEHWH; HaXOIUTh U
aHAIM3UPOBATh UH(OPMAITUIO O )KUBBIX 00BEKTaX;

—  pa3BUTHE I103HABATEIbHBIX HMHTEPECOB, MHTEIUICKTYAJIbHbIX M TBOPUYECKUX CIIOCOOHOCTEH
oOyuaroluxcsi B Mpolecce U3yuyeHusi OMOJIOrMYECKUX SBJICHUH; BBIJAIOIIUXCS JTOCTHXKEHUI
OMO0JIOTMH, BOLIEIINX B OOIIEYETIOBEYECKYIO KYIbTYPY; CIIOKHBIX M POTUBOPEUUBBIX ITyTEH
pa3BUTHS COBPEMEHHBIX HAyYHBIX B3TJSIIOB, WACH, TEOpHWil, KOHIENIMHA, Tumore3 (o
CYIIHOCTH U TIPOMCXOXKIEHHHM JKM3HHM, 4YEJIOBEKa) B XoJAe paboThl C pa3IMYHBIMU
MCTOYHUKAMHU UH(OpMaLIUK;

—  BOCIUTaHHME YOSKICHHOCTH B HEOOXOIMMOCTU MO3HAHUS KMBOW MPUPOIBI, HEOOXOAUMOCTH
PalOHAIBLHOTO MPUPOAOIOIB30BAHNSA, OEPEXKHOr0 OTHOLIECHUS K MPHUPOAHBIM pecypcaM U
OKpy>Kalomel cpeae, COOCTBEHHOMY 3I0POBBIO; YBRKEHUS K MHEHHUIO OIIMOHEHTa NpU
00CYXICHIH OMOJIOTHYECKUX TTPOOIeM;

—  HCIOJIb30BaHHE MPUOOPETEHHBIX OMOJIOrMYECKUX 3HAHUW M YMEHUH B MOBCEJHEBHOHN >KU3HU
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JUISL OLIEHKH TIOCJIEJACTBUM CBOEH JEATENbHOCTH (M ACSTENBHOCTH JPYTUX JIIOACH) Mo
OTHOIICHUIO K OKpY>Kalollel cpele, 310pOBbI0 APYTUX JIIOAEH U COOCTBEHHOMY 3/I0pOBBIO;
000CHOBaHME U COOJNIIOJICHHE Mep MPO(HIAKTUKY 3a00JIeBaHUM, OKa3aHUE MEPBOUW MTOMOIIH

MIpHU TpaBMax, COOII0CHUE MTPABIII TOBEACHUS B IPUPOJIE.

B mporpaMmy BKITIOYEHO COJEp)KaHHE, HANpaBlIeHHOE HAa (OPMHUPOBAHUE y OOYYAIOIIUXCS
KOMIIETEHIIUMH, HEOOXOAUMBIX I KadecTBeHHoro ocBoenus IIIICC3 Ha 6a3e 0CHOBHOro OOILETo
00pa30BaHMsI C MOJIYICHUEM CPETHETO 00IIeTro 00pa3oBaHusl.

B nmanHoii paboueii mporpamMme MpeacTaBiIeHBI: 00Ias XapaKTepUCTHKa U MECTO yueOHOU
JTUCIWIUIMHBL, PE3YyJlbTaThl OOYYCHHs, TEMATHUSCKUW TUIAH W COJEpKaHHWE C TepeyHEM
MPAKTUYECKUX paboT, TEMATUKONH CAMOCTOSITENIbHOM pabOThl, AKTUBHBIE U UHTEPAKTUBHBIE (HOPMBI
MPOBEJCHUST  3aHIATHH, Y4eOHO-METOJAMYECKOE U MaTepHaTbHO-TEXHHUYECKOoe obecredeHue
00pa30BaTeNbHON e TEILHOCTH.



2 OBIIASA XAPAKTEPUCTHKA YUYEBHOM JUCHUITIUHBI
«BHOJIOT USI»

buonorus — cucrema Hayk, U3ydarolias BCe acleKThl )KU3HHU, Ha BCEX YPOBHSIX OpraHU3allUuM
’KMBOTO, HAUMHAS C MOJICKYJIIPHOTO M 3aKaH4yuBasg ouocepHbiM. OObEeKTaMi U3yd4eHUs] OMOJIOTHU
ABJISIIOTCSL  JKMBBIE OpraHU3Mbl, HUX CTPOCHME U IKHU3HEIEATENBbHOCTb, HX MHOroobpasue,
MIPOUCXOKACHUE, SBOJIIOLUS M paclipeieIeHUe JKUBBIX OPraHU3MOB Ha 3emIe.

OOmiast Ouosiorusi HM3y4aeT 3aKOHbl MCTOPHMYECKOTO M HWHAMBHUIYAIbHOTO DPAa3BUTHUSA
OpPTraHU3MOB, OOIIME 3aKOHBI JKU3HU U T€ OCOOEHHOCTH, KOTOpBIC XapaKTepHBI JUIS BCEX BHUIOB
KMBBIX CYILIECTB Ha IIJIAHETE, a TAK)KE UX B3aUMOJCHCTBUE C OKPYKAIOLIEH Cpeon.

buonorusi, Takum o00pa3oM, SIBISETCSA OJHOM W3 OCHOBOIIOJIATAIOUIMX HAyK O KH3HH, a
BJIaJIeHHE OMOJIOTHYECKUMU 3HAHUSAMH — OJTHUM U3 HEOOXOJMMBIX YCIIOBHM COXpaHEHHs KM3HU Ha
IUTaHETE.

OcHOBY cojiepkaHusl y4eOHON ITUCHMILIMHBI «BHOJIOTHs» COCTABIAIOT CEAYIOLINe BEeAYIINe
UACU: OTIMYUTENbHBIC TPU3HAKU XUBOW TPUPOJBI, €€ YpOBHEBAs OpraHU3alis W 3BOJIONHL. B
COOTBETCTBUM C HUMH BBIAEICHBI COAEPIKATENbHbIE JTUHUU: OMOJIOIUs KaK HayKa; OMOJIOTHYECKHe
3aKOHOMEPHOCTH; METO/bl HaAyYHOTO TO3HAHUS; KJIETKA; OPTaHU3M; MOIMYJISIHS; BUJ; SKOCHCTEMBI
(B TOoM umncie ouocdepa).

Conepxanue y4eOHOW JAUCIUILTAHBI HAIIPABJICHO HA TOATOTOBKY O0YYAIOMIMXCS K PEHICHUIO
BOKHEHIIMX 3a7ay, CTOSIIMX Iepel] OMOJIOTMYECKOH HaykoW, — 10 paldOHAIBHOMY
MIPUPOIONOJIB30BaHUIO, OXPAHE OKPYXKAIOIIEH CpeIbl U 310POBbsI JIFOEH.

B npodeccronanbHbIXx 00pa3oBaTeIbHBIX OpraHU3alMIX, PEAIN3YIOIIUX 00pa30BaTEIbHYIO
IporpaMMy cpeaHero ooero oopazosanus B npenaenax ocsoenus OIIOII CIIO na 6a3e 0CHOBHOTO
ob1iero oOpa3oBaHusi, U3y4yeHHE Y4eOHON AUCHUIUIMHBI «BHOJOrUsS» UMEeT CBOM OCOOEHHOCTH B
3aBHUCUMOCTH OT Tmpodmwis mnpodeccHoHAIBHOTO 00pa3oBaHus, Oa3upyercs Ha 3HAHHUAX
o0yyJaromuxcs, MOoJIy4eHHbIX IPU M3Yy4eHUU OMOJIOIMH, XUMMHU, (U3UKH, reorpaguu B OCHOBHOU
mkone. [Ipu ocBoenmu mnpodeccuit CIIO u cnemmansHocTeit CIIO TexHHMueckoro mpoguis
npodeccuoHaabHOro 00pa3oBaHus Ouosiorust u3yyaercs Ha 0azoBoMm ypoBHe PI'OC cpennero
o01ero o0pa3oBaHus. DTO BRIPAKAETCS B COJEPKAHUN 00YUEHUSI, KOJTUUYECTBE YacOB, BBIJIEISIEMbIX
Ha M3y4eHHE OTIENIbHBIX TeM YYeOHOH AMCUUIUIMHBI, TIyOMHE UX OCBOEHHUS OOYyYaroIUMHCH,
o0beMEe M XapakTepe NPAKTUUECKUX 3aHITUH, JEMOHCTpalMii, BUAAX BHEAYAUTOPHOMN
CaMOCTOSITENIbHON pabOThI CTY/IEHTOB U T. II.

I[Ipu  otOope coxepxkanuss  yueOHOM  aucuumuHbl  «buojorus»  UCHOJIB30BaH
KYJIBTYpOCOOOpa3HbI MOJXOJ, B COOTBETCTBUU C KOTOPHIM OOyYaroIluecsl JOJKHBI YCBOWTH
3HaHWA U YMEHHMs, HeoOXoauMble [Uisi (OpMUpPOBaHUS OOLIEH KyJIbTYphl, OMNpeIesomen
aJIeKBaTHOE TIOBE/IEHUE YEJIOBEKAa B OKpYXarolled cpeae, BOCTpeOOBaHHbIE B KHU3HM M B
MIPAKTUYECKOU JIEATEIbHOCTH.

Ocoboe BHUMaHME YAEICHO 3KOJIOIMYECKOMY OOpa30BaHHMIO M BOCIMTAHHIO OOy4arolIMXcs,
(OpMHPOBAHUIO y HUX 3HAHUH O COBPEMEHHOW €CTeCTBEHHOHAYYHOM KapTHHE MHpA, IEHHOCTHBIX
OpHEHTAIi{, 4YTO CBUJETEIbCTBYET O T'yMaHHU3aIMK OMOJIOTHYECKOTO 00pa30BaHMUs.

PaGouas nporpamma y4eOHOM IUCHUIUIMHBI COCTOUT U3 4 pa3iesoB:

1. OCHOBBI IIUTOJIOTHH.

2. OCHOBBI YMOPHOJIOTHH.

3. OCHOBBI TE€HETHKH U CEJICKLIUH.

4. DBomonnoHHOe yueHue. [Ipoucxoxaenne yenoBexa.

IIpu u3ydeHMH IUCHMIUIMHBI «BHONOTHS» HMCHONB3YIOTCS COBPEMEHHBIE IelarornyecKue
TEXHOJIOTUU. YCJIOBHEM (QOPMUPOBAaHUS OOIMIMX KOMIIETEHIUH M YHHUBEPCAJIbHBIX Y4YEOHBIX
JeWCTBUI sBiETCS OOy4YeHHE HAa OCHOBE CHCTEMHO-AEATENIBHOCTHOrO IMojAxoja (Ipeanojaraert
aKTUBHOCTh OOYYAIONIMXCS, KOT/la 3HAHHWE HE IepeaeTcsi B TOTOBOM BHJE, a CTPOUTCS CaMUMH
o0yJaroIMMHUCs B TMpolecce MX IM03HABATEIbHOM JESITENbHOCTH): HUIPOBas JEATEIbHOCTH;
MPOCKTHAs JEATEIBLHOCTh; MpoOJIeMHOEe O0ydeHue; oOydeHHue B Juajore; CUCTEMa BOIPOCOB U
3aJJaHUl, OpraHM3auusi peQeKCUBHON [EATENFHOCTH; CO3/IaHHE CHUTYyalluid, HAIpaBJICHHBIX Ha



nH(OPMAIIMOHHBIN TOWCK; CO3JaHME CUTYyallud BeIOOpa W T.1. Hambomee menecooOpa3Hbie BUIBI
3aHSATUI: KOMOWHUPOBAHHBIC YPOKH, TPAKTHUYECKUE 3aHSATHUS, CAMOCTOSATENBHBIC 3aHSATHS,
CEeMUHApPHI, 3a4€THI, TUCKYCCUU, KOHCYJIbTAIIUH.

CamocrosTenbHas paboTa BBIMOTHICTCS OOYYAIONIMMHCS BO BHEAYyTUTOPHOE BpEMs I10
33JJaHUI0 U TIPU METOJUYECKOM PYKOBOJACTBE IMPENOJaBaTeNisi, HO 0€3 ero HemoCpeICTBEHHOTO
yuacTusi. KOHTpOJb BBINIOJHEHUS CAMOCTOSITEIILHOW Pa0OThI OCYIIECTBIISICTCS B TMPUCYTCTBHU
oOydatomuxcsi (B paMKax ayIWTOPHBIX 3aHATHI) WM 0e3 ydactus oOywaromierocs. [Iporpamma
VUUTBHIBAET HEOOXOMUMOCTh pa3BUTHS Yy OOYyYarOIIUXCS KOMIIETEGHTHOCTH B  00JacTu
WCIIOJIb30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHA W  HCCIIEIOBATEIIbCKIX
HaBBIKOB. J[7Is1 3TOr0 B KadecTBE 3aJaHUN CaMOCTOATENBHON pabOThl MPEAYCMOTPEH MOWUCK H
aHanmu3 wHpopmanuu B HMHTepHeTe, pa3paboTKa WHAMBUAYAILHOTO TMPOCKTAa U CO3/aHUE
KOMITBIOTEPHOH MPE3CHTAIINH.

OrneHka KadecTBa OCBOCHUS YU4€OHOW MUCIUIUIMHBI OCYIIECTBIISIETCS B MPOIECCE TEKYIIETO
KOHTPOJISI K TPOMEKYTOUHOM aTTECTAIHH.

Tekymuii KOHTPOJb YCIEBAEMOCTH TIPOBOAUTCA B (opme: ompoca, TECTUPOBAHUS,
KOHTPOJIbHBIX Pa0OT, OIICHKH BBITIOJHEHUSI NPAKTUYECKUX pPadOT, 3aJaHui CaMOCTOSTEIIbHOW
paboTHL.

[To 3aBepiieHNM HU3y4YeHUsT y4eOHOM TUCIUIUTHHBI «bruosorusy oOyyatommecs B 1 momyroauu
MUIIYT KOHTPOJIBHYIO PaboTy, a BO 2 ceMecTpe cAarT AudpepeHInpOBaHHBIN 3a4eT.



3MECTO JMCIIMIIVIMHBI B YYHEBHOM IIVIAHE

VYyeOnass nmucuuruinHa «buonorus» sBIsSETCS Y4eOHBIM MPEIMETOM II0 BBIOOPY U3
oOsi3aTenpbHOM  TpenMeTHor oOmactn  «EcrectBenHsie  Haykm» @OI'OC  cpeanero o0iero
oOpa3oBaHwUs.

[Tpu peanuzanuu 0O0pa3oBaTENbHOI MPOrpaMMbI CpeHEro0 00IIero 00pa3oBaHus B Ipeaenax
ocoenus IIIICC3 Ha 6aze ocHOBHOrO 0o0miero odpa3zoBaHus y4yeOHas TUCHHUILIMHA «BHOJIOTHS»
u3ydaercs B 00IIe00pa30BaTeIbHOM ITUKJIEC y4EOHOro IUIaHa C TMOJYYCHHEM CPEIHEro OOIIEero
o0Opa3oBaHwsI.

[Ipu ocBoeHHMH CHIEMANTBHOCTEH TEXHHUYECKOTO NMpoduiis ydeOHas mucuuiuinaa «buomorns»
u3ydaercs Kak 0a3oBas yueOHas QucUMIUIMHA B oObeme 59 yacoB, B TOM uHcie 00s3aTeNbHOU
yueOHO# Harpy3ku — 39 yacoB (27 4acoB — TEOPETHUECKOTO 00yUeHHs U 12 4acOB — MPAKTHYECKOTO
oOyueHus).

OcBoeHHE HOBOTO COJEPIKAHHS OCYIIECTBISIETCS C OMOPOW HAa MEXKIPEIMETHBIC CBSI3U C
TUCHHUIUTMHAME  «XUMUS», «IKojorus», «OCHOBBI 0€30MacCHOCTH IKH3HEACITCILHOCTH» H
0azupyeTcsl Ha 3HAHHIX OOYYaIOUIMXCS, TOJTYYCHHBIX MPH M3yYCHUU OWOJIOTHH, XUMHUHU, (DU3MKH,
reorpaduu B OCHOBHOH IIIKOJIE.

3HaHUs, YMCHUS, TIOJIYYCHHBIC CTYJACHTAMH IPH OCBOCHUH 00Ie00pa3oBaTeIbHON y4eOHOM
TUCIUIUTAHBL  «bHonorus», yriayOisioTcs W PpacHIMPSIOTCS B TPOIECCe HM3YYCHHUS Y4YeOHBIX
JMCHUIUIMH TPOTPaMMBbl TOJATOTOBKH CIICIUAIIMCTOB CPEAHEr0 3BEHA IUKIA «DKOJIOTHYCCKHE
OCHOBBI TIPUPOJIOTIONB30BaHUNY, «Be30NacHOCTD KU3HENEATEITLHOCTH.



4 PE3YJBTATBHI OCBOEHUS YUEBHOM IUCIUTLIIMHBI

OcBoeHHe cojepKaHUsl y49eOHOW AMCHUILTNHBI «buonorus» obecrednBaeT ITOCTHXKEHUE
CTYJIEHTaMH CIEAYIOIIHNX Pe3yIbTaTOB:

® JIUYHOCHHBIX:

— cOPMUPOBAHHOCTh UYYBCTBA TOPJOCTH U YBAXKEHUS K HUCTOPUH H  JOCTHIKCHUSIM
OTEYECTBCHHON OMOJOTHMYECKOW HAYKH; MPEICTABICHUS O IEJIOCTHOM eCTeCTBEHHOHAYYHOU
KapTUHE MUPAa;

— MMOHMMAaHHE B3aUMOCBSI3M U B3aUMO3aBHCHMOCTH €CTECTBEHHBIX HAyK, WX BIMSHHUS Ha
OKpPYKAIOILYI0 Cpely, 3KOHOMHUYECKYIO, TEXHOJIOIMYECKYIO, COLIMAIBHYI0O M 3THYECKYIO
cdepbl 1eATeIbHOCTH YeTI0BEKa;

— CIIOCOOHOCTB HCITOJIB30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHE MHUpa B
0o0pa3oBaTeNbHON W MPOPECCHOHATBHON NEATEIHPHOCTH; BO3MOXHOCTH WH(MOPMAIMOHHON
cpensl Ui obecreyeH s MPOIYKTUBHOTO CaMOOOPa30BaHMUS;

- BIIQJICHUE KYJBTYPOH MBIIUICHUS, CIIOCOOHOCTh K OOOOIICHHIO, aHAM3Y, BOCIPHUSITHIO
nHpopManui B OOJACTH ECTECTBCHHBIX HAyK, TMOCTAHOBKE IICIM WM BBIOOPY IIyTEH ee
JOCTHXKEHHS B MPOPECCHOHANBHOM cdepe;

- CIIOCOOHOCTh PYKOBOJICTBOBATHCS B CBOCH JESATCIBHOCTH COBPEMECHHBIMHU TIPUHIIUTIAMHU
TOJICPAHTHOCTH, TUAJIOTa U COTPYIHUYECTBA; TOTOBHOCTh K B3aUMOJCUCTBHUIO C KOJIJIETAMH,
paboTe B KOJIIIEKTHUBE;

- TOTOBHOCTBH MCIOJIb30BaTh OCHOBHBIE METO/IbI 3aIIUTHI OT BO3MOXKHBIX IMOCJIEACTBUI aBapui,
KaTacTpod, CTUXUHHBIX OCICTBHIA;

- oOiajjanue HaBBIKaMH 0e30MmacHOW paboThl BO BpEMsl IMPOEKTHO-HCCIIEIOBATENBCKON H
HKCHEPUMEHTATBHON IEATETHLHOCTH, TIPU MCIIOJIb30BAaHUH J1A00PATOPHOTO 000y TOBAHUS;

- CIIOCOOHOCTh ~ HCIONB30BaTh MPHOOPETEHHBIE 3HAHHWA W YMEHUS B MPAKTUYECKOU
JEeSTeIbHOCTH W TIOBCEIHEBHOM JKU3HM ISl COOMOJIEHUST Mep MPO(UIAKTUKUA OTPaABJICHUIA,
BUPYCHBIX M JIpYyruX 3a00J€BaHUM, CTPECCOB, BPEAHBIX MPUBBIUEK (KypeHUSs, aJIKOT0JIU3Ma,
HAapKOMAaHMH); TIPABUJI TIOBEJICHUS B TIPUPOTHOM cpelie;

- TOTOBHOCTh K OKa3aHWIO TIEPBOM TIOMOIIM TMPU TpaBMaX, MPOCTYAHBIX M JIPYrUX
3a00J1€BaHUAX, OTPABIICHUAX MTUIIEBBIMU MIPOTYKTAMU;

® MemanpeomMemHuix:

— OCO3HaHWE COIHMAJIBHOM 3HAUYUMOCTH CBOeH Tmpodeccun/crnenuanbHOCTH, 00Iaianue
MOTHUBAIIMEH K OCYIIECTBICHUIO MPOPECCHOHAIIBHON JAEATEIHHOCTH,

- MOBBIIIICHUE WHTEIJIEKTYaTbHOTO YPOBHS B MPOIECCE M3YyUEHHUs OWOJIOTMYECKUX SIBICHUM;
BBIIAIOIIMXCS  JOCTHKCHUN OWOJIOTHMH, BOIIEAIIMX B OOIICYETIOBEUYECKYI0 KYIBTYpPY;
CIIOXHBIX W TPOTHBOPEUYUBBIX MYyTE€H pPa3BUTHUS COBPEMEHHBIX HAyYHBIX B3TJISIOB, HICH,
TEOpHUH, KOHIEMIHA, TUNOTe3 (O CYIIHOCTH M TMPOMCXOXKIECHUU KU3HU, YeJIOBEKa) B XOJe
paboTHI C pa3IMYHBIMU UCTOYHUKAMU WH(OpMAInu;

— CIIOCOOHOCTh OPTaHHM30BBIBATH COTPYAHHYECTBO €IUHOMBIIUICHHUKOB, B TOM YHCJE C
HCIOJIb30BAHUEM COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

— CIIOCOOHOCTh TMOHMMATh MPUHIHUIBI YCTOMYUBOCTH U MPOTYKTUBHOCTU >KUBON MPUPOJIBI,
MyTH €€ U3MEHEHUS TOJ] BIUSHUEM aHTPOMOTEHHBIX (aKTOPOB, CIIOCOOHOCTh K CUCTEMHOMY
aHAJIN3Y TJIOOABHBIX YKOJOTUYECKHUX MPOOJIEM, BOIIPOCOB COCTOSIHUSI OKPYKAIOIIEH Cpebl U
PalMOHAIBHOTO UCIOJIB30BAHUS IPUPOAHBIX PECYPCOB;

—  yMeHHe 0OOCHOBBIBaTb MECTO U POJIb OMOJIOTUYECKUX 3HAHUI B IPAKTHUECKON NESTEIbHOCTH
JOJIeH, Pa3BUTUM COBPEMEHHBIX TEXHOJIOTHM; OMPENENSITh JKUBBIE OOBEKTHI B MPHUPOIE;
MPOBOANTh HAOMIOACHHUA 32 DKOCHCTEMaMH C IIeNbl0 HMX ONHCAHUS U BBISBICHHS
€CTECTBEHHBIX U AHTPOIIOTEHHBIX M3MEHEHH; HaXOJUTh U aHAIW3UPOBATh HH(OpMaLNIO O
JKUBBIX 00BEKTAX;



CII0OCOOHOCTD MIPpUMCHATH OMOJIOTHYECKHE UM DKOJOTMYECKHE 3HAHHUA I aHaJlk3a
MPUKJIAJHBIX TPOOJIEM X035 HCTBEHHOH IEATEIbHOCTH;

CIIOCOOHOCTP K CaMOCTOSITEJIbHOMY  IIPOBEIEHHMIO  MCCIIEAOBAHUI,  ITOCTAaHOBKE
CCTCCTBCHHOHAYYHOT'O 3KCIICPUMCHTA, HMCII0JIb30BAHHUIO I/IH(bOpMaL[I/IOHHBIX TEXHOJIOTHH JIIsL
peLIeHUs] HayYHbBIX U IPO(eCcCHOHANIBHBIX 3a/1ay;

CIOCOOHOCTh K OIIGHKE JSTHYECKUX AaCIEKTOB HEKOTOPBIX HCCIEeI0OBaHUN B 001acTu
OMOTEXHOJIOTUHU (KIOHUPOBAHUE, UCKYCCTBEHHOE OIUIO0TBOPEHHUE);

® npeoMemHuuixX:

c(hOPMUPOBAHHOCTh TMPEICTABICHUA O POJIM M MeCTe OMOJIOTMH B COBPEMEHHOW HAYYHOUN
KapTHHE MUPA; TOHUMaHKUE POJIH OMOJIOTHU B (POPMUPOBAHUH KPYro30pa U (PyHKIIMOHATBHOM
TPaMOTHOCTH JIJISl peUIeHHsI MPAKTUYECKUX 3a/1ay;

BJIQICHUE OCHOBOIIOJIATalOIIMMM TMOHATUSAMHU U IPEACTABICHUSAMH O KUBOM IpPHUpOJE, €€
YpPOBHEBOIl ~ OpraHu3allid M  SBOJIOLMM; YBEPEHHOE I0Jb30BaHHE OMOJOTMYECKOU
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

BJIa/ICHHE OCHOBHBIMU METO/JAMU HAYYHOI'O IMO3HAHUSA, UCIIONb3yEMbIMU IIPU OMOJIOTUYECKUX
UCCIIEIOBAHMSIX JKUBBIX OOBEKTOB U SKOCHUCTEM: OIKCAHUEM, HU3MEPEHHEM, IPOBEICHUEM
HaOJII0ICHUH; BBISIBJICHUE U OIEHKA aHTPONOTEHHBIX U3MEHEHUH B MPUPOJIC;
chOpPMUPOBAHHOCTh YMEHHUIl OOBSCHATH pPE3ydbTaThl OHOJOTHYECKUX OSKCIEPUMEHTOB,
peliaTh JIeMeHTapHbIe OMOJIOTHYECKUE 3a]a4u;

c(OPMHPOBAHHOCTH COOCTBEHHOH MO3UIMU 110 OTHOIIEHUIO K OMOJIOTHYECKO WH(pOpMaIny,
MOJTy4ae€MOM M3 Pa3HBIX UCTOYHUKOB, II100aTBbHBIM IKOJIOTHYECKUM MPOOJIEeMaM U MYTSAM HUX
pelIeHuS.
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5 TEMATUUYECKUM ILJIAH

Bua yueOHo# padoThl: KOJIM4YECTBO YACOB
Oobsi3aTesbHast
Makcumagb- | ayauTOpHAasi yueOHast
HOE HArpy3ka
Conepxanue o0yyeHus Kon4ecTBO | Beero B T.4. Brieayautopuas
4acoB MPAKTHYECKHX camMocTosTeaL AR
. pabora
3aHATHI/
J1a00paTOpPHBIX
3aHATHH
Beenenne 1 1
Pa3znen 1 OcHOBBI HUTOJIOTUM 17 11 4 6
Tewma 1.1 Xumuueckas 5 3 2
OpraHu3alysl KIeTKH
Tema 1.2 OOMeH BeIIECTB U 6 4 2 5
MIPEeBpAI[CHIE SHEPTUHU B KIETKE
Tema 1.3 Ctpoenue u pyHKIUU 5 4 9 9
KIICTKU
Paznen 2 OcHoBBI 9 5 2 4
IMOPHOTIOTHH
Tema 2.1 ®opmbl pa3MHOKEHUS
OpraHU3MOB. 5 2 3
Jlenenue KIeTox
Tewma 2.2 OHTOreHEe3 4 3 2 1
Pa3zngen 3 OcHOBBI TeHETHKH U 16 12 4 4
CeJIeKIMU
Tema 3.1 3akoHOMEpPHOCTH 7 6 5 1
HaCJIEJIOBAHUS TPU3HAKOB
Tema 3.2 3akoHOMEPHOCTH 6 4 5
HU3MEHYUBOCTH 2
Tema 3.3 OCHOBEI CEJIEKIINU 1
pacTeHuM, )KUBOTHBIX U 3 2
MHUKPOOPraHu3MOB
Pa3nes 4 DBosoniuonHoe 6
yuenue. [Ipoucxoxnenune 16 10 2
yeJioBeKa
Tema 4.1 Teopus 3BorOLUY.
JIBMOKyIIME CUIIbI M IPUYMHBI 4 2 2
SBOJIIOLUN
Tema 4.2 MukposBOJIIOIUS U 6 4 2 2
MaKpO3BOIIOLHUS.
Tema 4.3 [Ipoucxoxaenue 6 4 2
yesoBeka. YenoBeueckue pacol.
Bcero 59 39 12 20

IIpomexyTouHas arrecrauus B gopme dugddepenyuposannozo 3auema
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6 COJIEP)KAHUE YYEBHOM JJUCHUILJIAHBI
BBEJIEHUE

BxomHoit koHTponb. MHCTpYKTHBHBIH 0030p coaepkaHUsl Y4eOHOH IUCHMIUIMHBI U
3HaKOMCTBO OOYy4YaroIuXcs ¢ OCHOBHBIMH YCIOBUSIMH U TPeOOBAHUSAMHU K OCBOCHMIO IPOIPaMMBbl,
pa3paboTke MHIUBUAYATLHOTO IPOCKTA.

Cooeprcanue yuedonozo mamepuana.

OOBeKT n3yyeHus OMOJIOTHH — KuBask mpupoAa. OTINYUTENbHbBIC TPU3HAKH KUBOW MTPUPOIBL:
yYpOBHEBasl opraHu3auus K dBosronys. OCHOBHBIE YPOBHH OpraHU3alluy XMBOW Npupozsl. Poisb
OMOJIOTUYECKUX TEeOpud, WaAeH, rurore3 B (HOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTUHBI MUpa. MeTo bl O3HAHUS KUBOU IPUPOBIL.

Paznea 1
OCHOBBI HUTOJIOT'YUA

Tema 1.1 Xumnueckasi OpraHnu3anusi KJIeTKH

Cooeporcanue yueonozo mamepuana no meme 1.1.

Paseutne 3HaHuii o kierke. Kierounas teopus. Ponp KIIETOYHONM TEOPUM B CTaHOBJICHHH
COBPEMEHHOM €CTECTBEHHOHAayYHOM KapTUHBI MuUpa. XUMHYECKMH COCTaB KIETKUH. Poib
HEOpPraHMYECKHUX U OPraHMYECKHUX BEIIECTB B KJIETKE U OpPraHU3ME YeIOBeKa.

JleMOHCTpaMH: HYKJIEHHOBBIE KUCIIOThI, CTPYKTYPBI OEJIKOB, YTI€BOIbI, OCJIKH, KHUPHI.

CamocTosiTeIbHAs1 padoTa: 3aMOJHUTh Ta0IHIY: « XMMUYECKHE BEIIECTBA KIETKIY.

Tema 1.2 O0OMeH BeliecTB U NpeBpallleHHe JHEPIUH B KJIEeTKe

Cooepircanue yueonozo mamepuana no meme 1.2.

OOMeH BellecTB W TpPEBpallleHWe SHEPTHMH B KJIETKE: IUJIACTHUYECKUA W SHEPreTUYECKHi
0OMEH.

Crtpoenne u ¢yakiuun xpomocoM. JIHK — HocuTens HaciaencTBEHHOW WH(pOpMaIUU.
Permmukanus [IHK. I'en. 'enetndeckwmii koa. buocuaTes Oenka.

JleMOHCTpAalUM: CXEMbI IUTACTUYECKOTO M JHEPreTHYecKOro OOMEeHa, CTpOeHuEe TeHa,
(dhoTocuHTE3.

IIpakTuyeckas padora Ne 1 Pemenue 3a1au no peanuszaiy reHETUYECKON WH(GOpMaIUU B
KIIETKE.

CamocTrosiTe/ibHAsE padoTa: pPeUInTh 3a7aud M0 peaau3aliid TeHETUYeCKOW HH(pOopMaI B
KIIETKE.

Tema 1.3 Ctpoenue n yHKIUM KJICTKH

Cooepoicanue yueonozo mamepuana no meme 1.3.

IIpokapuoTnueckue u 3ykapuotruyeckue KiaeTku. OpraHouipl KiIeTKH. Bupycbl kak
HekJieTouHble (opMbl. boprba ¢ BUpycHbIMU 3a001€BaHUSIMH.

JleMOHCTpaIUM: CTPOEHUS KIETOK PACTUTEIBHOIO U dKUBOTHOTO IIPOUCXO0XKIEHUS.

JleMOHCTpanuM: CTpPOEHHE BHPYCa, XPOMOCOM, CTPOEHHUS KIETOK PpacTUTEIbHOTO H
KUBOTHOI'O IIPOUCXOXKIECHUS.

IMpakTuyeckas padora Ne2 CpaBHEHHE CTPOCHHS KIETOK PACTEHUN U )KUBOTHBIX.

CamocTosiTe1bHasi padoTa: 3anonHuTh Tadmuny «CTpoeHne M (YHKIMH OPraHOUIOB
KIIETKI».

KonTtpoabnas pabora Nel .
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Pasznen 2
OCHOBbBbI DOMBPHNOJIOI'HN

Tema 2.1 ®opmbl pa3MHOKeHHsI OPraHu3MoB. /lejieHne KJIeTOK

Cooepoicanue yueonozo mamepuana no meme 2.1.

Opranm3m — enuHoe wenoe. MHorooOpasue opraHu3mMoB. PasMHOXeHHE — BakKHEHIIee
CBOMCTBO JKMBBIX Opranu3MoB. [lomoBoe u 6ecnosoe pasMHokeHne. MuTto3. Meiio3. OOpazoBaHue
IIOJIOBBIX KJIETOK U OIJIOJOTBOPEHHUE.

JeMoHcTpanumu: MHOrooOpasue OpraHu3MOB, CTagud I[polecca MHUTO03a, Meilo3a,
00pa3oBaHME MOJIOBBIX KJIETOK, OIUIOIOTBOPEHUE Y PaCTeHUM, OECII0I0€ pa3MHOKEHHE.

CamocrosiTesibHasE padoTa: cocTaBUTh cxeMy «DOpMblI pPa3MHOXKEHHS OPraHu3MOBY.
3amonauTh TabmuIy «CpaBHHTEIbHAS XapaKTEPUCTHUKA TPOIIECCOB MHUTO3a U MEH03a», PEIIUTh
LUTOJIOTUYECKHE 33141

Tema 2.2. OuToreunes

Cooepircanue yueonozo mamepuana no meme 2.2.

WuauBuayanbHoe pa3BuTHE opraHuzMa (oHToreHes). I[lpuuuHbl HapylieHUN pa3BUTHS
opranu3moB. MHauBuayalbHOE pa3BUTHE 4eloBeKa. PenponyktuBHoe 310poBbe. IlociencrBus
BIIMSIHMS QJIKOTOJISI, HUKOTHHA, HAPKOTUYECKUX BEIECTB HA Pa3BUTHE 3aPOJIBIIIA YEIOBEKA.

JleMoHCcTpanuu cTainii SMOPUOHAIBHOTO PA3BUTHSL.

IIpakTnyeckas paGora Ne3. BrisiBieHue M onucaHue NPU3HAKOB CXOJCTBA 3apOJbllIei
YeJI0OBEKA U IPYTUX IT03BOHOUYHBIX KaK JOKAa3aTEJIbCTBA IBOJIIOLIMOHHOTO POJCTBA.

CamocrosiTesibHasE padora: MOAroTOBUTH coobuieHus no teMe «llocmeacTBust BAUSTHUS
QJIKOT0JIs1, HUIKOTHHA, HADKOTUYECKUX BELIECTB HA PA3BUTHUE 3apOJbIIIa YEIOBEKAY.

KonTtpoabHnas padora Ne2.

Pa3zgen 3
OCHOBBI TEHETUKH U CEJEKLIUHU

Tema 3.1 3akoHOMepHOCTH HaC/IeJOBAHMS IPU3HAKOB

Cooepircanue yueonozo mamepuana no meme 3.1.

'eHeTka — Hayka O 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH M W3MEHYMBOCTH OPraHHU3MOB.
I'. Menaenp — OCHOBOMIOJIOKHUK T€HETHUKHU.

['eneTnyeckass TEPMUHOJIOTHSI W CHUMBOJIMKA. 3aKOHbl T'€HETHUKH, YyCTaHOBIEHHbIe [
Mengenem. MoHoruOpugHoe W AWUTHOPUAHOE  CKpEIIMBaHUE. XPOMOCOMHAsi  TEOPHs
HacJeACTBEHHOCTH. B3aumoaeiictBue reHoB. ['enerrka nona. CuenjieHHOe ¢ MOJIOM HaclieJOBaHUE.
3HavYeHWE TEHETUKU A CeNeKIWH W MeaunuHbl. HacnmencTBeHHbIe OOJE3HHM YeIOBEKa, HX
MPUYMHBI U TPODUTAKTHKA.

JemoncTpanum: cxembl «MoOHOrMOpUAHOE U JAUTMOPUIHOE CKPELIMBAHUSA», IMEPEKPecT
XPOMOCOM, CILICTNIEHHOE HACJIeI0BaHUE.

JlaGopaTopnas padora Nel. Pemmenne reneTndeckux 3aaad.

CamocrosiTesibHas padoTa: peleHue FreHeTHYECKUX 3a/1ay.

Tema 3.2 3aK0HOMEPHOCTH U3MEHYMBOCTH
Cooepircanue yueonozo mamepuana no meme 3.2.

3aKOHOMepHOCTI/I U3MCHYHUBOCTH. HaCJ'IeI[CTBeHHaH WJIN TCHOTHUIIMYECKasds HW3MCHYHNBOCTD.
MOI[I/I(bI/IKaI_II/IOHHaSI, WM HEHACIEIACTBEHHAs H3MEHYHMBOCTL. ['eHeTHMKa dYelloBeka. ['eHeTuka u
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MEOUIIMHA. MaTepI/IaHLHBIe OCHOBBI HACJIICACTBEHHOCTH W HU3MCHYHMBOCTH. T'enetuxka wu
ABOJIIOIIMOHHAs Teopus. [ eHeTHKa MOMmyIsSIHii.

JleMOHCTpAaIUM: MYTAlllH, HACICACTBCHHBIC OOJIC3HM YEJIOBEKA, BIIHMSIHHE AaJKOTOJIM3MA,
HAapKOMaHUHU, KYpPEHUs Ha HACTIEACTBEHHOCTb.

JlaGopaTopnasi padora Ne2. «/3y4ueHrne U3MEHUMBOCTH Y 0CO0€H 0JHOrO BUIa (IOCTPOCHUE
BapHAIIIOHHOTO PsAJia U BAPUAIIMOHHOMN KPUBOM )».

CamocrosiTesibHasA padoTa: 3arnoaHUTh TadauIy: «Buabsl U3MEHYHUBOCTH

Tema 3.3 OcHOBBI celeKIMS PACTEHUI, })KUBOTHBIX H MUKPOOPTraHU3MOB

Cooepircanue yueonozo mamepuana no meme 3.3.

I'eneTHka — TeopeTuyeckasi OCHOBA ceseKuuu. OJJOMaIIHUBaHUE )KUBOTHBIX U BbIpAlllBaHHE
KYJIbTYPHBIX DPACTCHM — HadaJbHbIe OTanbl cenexkuuu. Ydenne H.M. BasuinoBa o nenrtpax
MHOrooOpasusi W MPOUCXOXKICHHUS KyJIbTYpPHBIX pacTeHUH. OCHOBHBIE METOABI CEJIEKLIHU:
rudpuam3anusi M HMCKYCCTBEHHBIM 0TOOp. OCHOBHBIE JIOCTM)KEHUSI COBPEMEHHOM CEJIEKIUU
KYJbTYpHBIX pAcT€HHH, JOMAllHUX >KMBOTHBIX M MMKpPOOPraHM3MOB. buorexnomorus, ee
JOCTUKEHUSI W TEpPCHEKTUBbI Pa3BUTUSA. OTHUUECKHUE AacleKTbl HEKOTOPHIX JOCTHKEHUH B
ouorexnonoruu. 'MO. KionupoBaHue >xUBOTHBIX (IIpOOJIEMbl KIIOHUPOBAHMS YEJIOBEKA).

JleMOHCTpanuM: ILEHTPbl MHOTrooOpa3usi W IPOUCXOXKIACHUSI KYJIbTYpHBIX pAacTeHUN U
JOMAIlIHUX UBOTHBIX, THOpUIM3aIMs, UCKYCCTBEHHBIH 0TOOP.

CamocrosiTesibHasg padora: oTBeTUTh Ha Bompoc «I'MO — gocTuKeHMs CeNeKIMU: 3a WU
IIPOTHUBY MPOCMOTPEB MPE3EHTALINIO

KonTtposabnas pabora Ne3.

Pa3zpen 4
9BOJJIIOLIMOHHOE YYUEHMUME. IPOUCXOX/IEHUE YEJIOBEKA

Tema 4.1 Teopus 3Bo0ONUN. [IBHKYIIIME CUIbI M IPUYUHBI IBOJTIOLHH

Cooepotcanue yueonozo mamepuana no meme 4.1.

I'unote3bl MPOUCXOXKACHUS JKU3HU. VICTOpHsS SBONIONMOHHBIX HAeH. 3HadeHue padoT
K.JInnnes, ydennmsa X.b.Jlamapka, sBomronronHoi Tteopun Y.JlapBunHa. Posib 3BONIOIMOHHON
TEOpHH B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHOHAYYHON KapTHHBI MUpa. J[BHXKYIIHE CUIIBI U
MIPUYMHBI YBOJIIOINH, X BIMSHHE HAa TeHO(OH momynsaunu. MHorooopasue Mupa Ha 3emiie U ero
OpraHu3arysl.

JleMOHCTpAaIUK: DBOJIOIMOHHOE IPEBO PACTCHUHN M JKUBOTHBIX.

CamocTosiTe1bHasi padoTa: 3anodHUTh Tabnuly «Bkiaa yd4eHbIX B pa3BUTHE OMOJIOTHU U
HBOJIOLMOHHON TEOPUM»; UCTIONb3Ys PA3JIMYHbIE IMTEpATYPHbIE HCTOUYHUKH U pecypchl IHTepHeTa
NPUBECTH TPUMEPHl Pa3IUYHBIX BHJIOB OOpHOBI 3a CYIIECTBOBaHHE, €CTECTBEHHOIO U
HCKYCCTBEHHOI'0 0TOOpA.

Tema 4.2 MUKpPO3BOJIIOIHUSA U MAKPOIBOJIIOLUSA

Cooepircanue yueonozo mamepuana no meme 4.2.

MuxkposBomtonus. [lonynsanus - cTpyKTypHas €JuHUIA BUJa, €IMHULA 3BOIOLMU. Bua, ero
Kputepud. BupooOpazoBanue. MakposBomtonus.  buojorumueckuit  mporpecc,  perpecc.
Hanpasnenuss »sBomouuu: uAMoananTauuu, apomopdosbl, jgerenepauus. JlokazarenbcTBa
SBOJIIOLIHH.

JeMOHCTpaMuU: KPUTEPUU BUJIA, CTPYKTYpa HOIMYJISIUH.

JlaGopaTopHas padora Ne3. [ 1aBHbIC HaNpaBICHUS SBOJIOIHUH.

CamocTosiTebHasi pa0ora: HaATH mnpuUMepsl Teorpauyeckoro M  3KOJOTMYECKOTrO
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BUZ000pa3oBaHus; 3amoNHUTh Tabmuiy «Kputepuu Buia», 3alOJIHUTH  TaOJUILY:
«CpaBHUTENbHAS XapaKTEPUCTUKA MUKPOABOIIOLUH U MAKPOIBOTIOLIUI)

Tema 4.3 IIpoucxo:xxaenue yeaoBeka. UejioBeueckue pacol

Cooepoicanue yueonozo mamepuana no meme 4.3.

CoBpeMeHHbIE TUIIOTE3BI IIPOUCXOXKICHUS YEJIOBEKA. DBOJIOLMS NpUMaToB. Jloka3aTenbcTBa
POJICTBA YEIOBEKA C MIECKONUTAOIIMMHU XKUBOTHBIMH. DTaIlbl 3BOJIIOLUH YEIOBEKA.

JdeMoHcTpanum:

- WIUTFOCTPATUBHBIN MaTepuan «HanpasiieHue 3BOIIOLUN YEII0BEKAY;

- YepThI CXO/ICTBA U Pa3JINYMs YEIOBEKA U KUBOTHBIX (IIPUMEPHI aTaBU3MOB, PYAHMEHTOB);

- 4YEpTHI CXOJICTBA YEJIOBEKA U IIPUMATOB.

- IPOUCXOKJCHHUE YEIIOBEKA.

CaMocTosiTeibHAasi paboTa: TOATOTOBUTH COOOIIEHMS Ha TeMbl «JlokazarenbcTBa
KUBOTHOTO TIPOMCXOXKICHUS 4YEJIOBEKa», «ABCTPAJIONMUTEK», «YenoBek ymenblin», «YHenosek
npsamoxonauming, «Heanaepranen», «KpoMaHnboHEI.

KonTtpoabnas pabora Ned.
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7 XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEHOM JEATEJIbHOCTH

OBYYAIOIUXCHA
Conep:xanue XapakTepucTHKA OCHOBHBIX BU/J0B Y4€HOM J1eSITeJIbHOCTH
00y4eHust o0yyaomuxcs (Ha ypoBHe y4eOHbIX JeHCTBHIl)
BBenenue O3nakomiieHue ¢ OMOJIOTMYECKUMHM CHUCTEMaMH PAa3HOTO  YpPOBHS:

KJIICTKOW, OpPraHW3MOM, TMONYJSAIHUCH, OSKOCHCTEeMOW, Ouochepoil.
Onpenenenne ponu Ouonoruu B (OPMHUPOBAHUU  COBPEMEHHOMU
€CTECTBEHHOHAYYHOW KapTHHbBI MHpa U TMPAKTUYECKOH JAeSITeIbHOCTU
moneii. OOydeHHe COOJIOIEHUIO TMpaBWI TOBEICHHUS B TMPUPOJIE,
OCpe)KHOMY OTHOIICHUIO K OHOJIOTMYECKUM OOBEKTaM (pacTeHHSIM U
KUBOTHBIM, M UX COOOIIECTBAM) M IX OXPAHE

Pa3zgen 1 OcHOBBI HMTOJIOTHU

Tema 1.1
XuUMuyeckas
OpraHu3alys KJIECTKU

VYMmenue IMPOBOAWUTH CPABHCHUEC XHUMHYICCKOMN OopraHu3alyvu XUBbIX U
HEXUBBIX OOBEKTOB. HOHy‘IeHI/Ie MMpCACTaBJICHUA O PO OPraHUYCCKUX U
HCOPIraHNYCCKUX BCIICCTB B KJICTKC.

Tema 1.2 O6Men
BEIIECTB U
IIPEBpAIICHHE
SHEPTUU B KICTKE

YMeHue CTPOUTh CXEMbI 3HEPIreTUYECKOro 0OMeHa U OMocHHTe3a Oenka.
[Tomy4yenue npeacTaBieHUs O IPOCTPAHCTBEHHOU CTPYKType Oelka,
mounekyn JJHK u PHK

Tema 1.3 Crpoenue u
(GYHKINU KIETKA

N3ydenne cTpoeHus KIETOK S3yKapuoT, CTPOSHUSI U MHOT000pasusi KIIETOK
pacTeHui 1 )KUBOTHBIX C IIOMOIIBIO MUKpoTpenapaTroB. Habmonenne
KJIETOK PaCTE€HUM U )KMBOTHBIX 110JI MUKPOCKOIIOM Ha TOTOBBIX
MUKpoIpenaparax, ux onucanue. [Ipurorosienue u onucanue
MUKPOIIpENnapaToB KIETOK pacTeHuil. CpaBHEHUE CTPOEHUS KIETOK
pacTeHuil 1 )KMBOTHBIX IO TOTOBBIM MUKpONpenaparam

Pa3nes 2 OcHOBBI 3MOPHOJIOTHHI

Tema 2.1 ®opmsl
Pa3MHOXKEHHUS
OpPraHHU3MOB.
Jlenenune KiaeTok

OBnazneHne 3HaHUSIMU O Pa3MHOKEHUU KaK O Ba)KHEHUILIEM CBOWCTBE
JKUBBIX OPIaHU3MOB. Y MEHHE CAMOCTOSITEIBHO HAXOAUTh OTIMYHS
MHUTO3a OT MEH03a, ONPEAENA IBOIIONUOHHYIO POJIb 3TUX BUJIOB JCIICHUS
kJeTkd. O3HaKOMJIEHHE C KJIETOYHON TEOPUEH CTPOEHUsI OPraHU3MOB.
YMeHHE caMOCTOSTENBHO UCKATh JOKA3aTeIbCTBA TOT0, YTO KIIETKA —
3JIeMEHTapHasl )KUBasi CUCTEMA U OCHOBHAsI CTPYKTYPHO-(QYHKIIMOHATbHAS
€AVHULA BCEX JKUBBIX OPraHU3MOB

Tema 2.2 OHTOrEHE3

O3HaKOMJIEHHE C OCHOBHBIMU CTaJAMSIMM OHTOTEHE3a Ha IIPUMEPE
pa3BUTHS TO3BOHOYHBIX JKHUBOTHBIX. Y MEHHE XapaKTEepU30BaTh CTAIUU
NoCcTAMOPHOHAIBHOTO PA3BUTHUS Ha ITpUMepe yeroBeka. O3HaKOMIICHHE C
IIPUYMHAMU HapyLIECHU! B Pa3BUTHH OPTaHU3MOB.

Pa3Butue ymeHus npaBuwibHO (OPMHUPOBATH 10KA3aTENbHYIO 6a3y
9BOJIFOLIMOHHOTIO Pa3BUTHs KUBOTHOI'O MUPa

Pa3nesa 3 OcHOBEBI TeHETHKH U CEeJIEeKIIHH

Tema 3.1 O3HaKOMJICHHE C 3aKOHOMEPHOCTSIMU HAaCJIEeACTBEHHOCTH u
3aKOHOMEPHOCTHU H3MEHYUBOCTH OpraHU3MOB. Usyuenue 3aKOHOB TeHETHUKH,
HacJIeI0BaHUs yctaHoBieHHbIe ['. MenaeneM. YMeHHne pemarh reHeTHISCKUe 3aa49 Ha
MIPU3HAKOB MOHOTHOPUAHOE M TUTHOPHIHOE CKPEITUBAHUE.

Tema 3.2 O3HaKOMJIEHHE C HACIE€ACTBEHHON M HEHACIEACTBEHHON N3MEHYNBOCTEIO
3aKOHOMEPHOCTHU U ee OMONOTHYEeCKOW pOJBI0 B IBONIOLUU >KMBOTO Mupa. [lomydenwue
N3MCHYNBOCTU HpeHCTaBJ'IeHI/ISI O CBA3U TCEHCTUKU U MCIOIUIIUHBI. OSH&KOMJ’ICHI/IG C

00JIe3HIMU YCJI0OBCKaA, nux IMpUuIrMHaMn n
I/I3yquI/Ie BJIMAHUA  AJIKOr'OJIM3Ma, HApPKOMaHHU,
HaCJICICTBCHHOCTD Ha BUJACOMATCpUAJIC. Amnanuz

HaCJI€ACTBCHHBIMHU
PO UITAKTUKOM.
KypeHHs Ha
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(heHOTUTTNYECKON N3MEHUYMBOCTH. BBISBICHHE MyTareHOB B OKpYXKalomen
CpCAc U KOCBCHHAA OLICHKA BOSMOYXHOT'O UX BJIWSIHHA HAa OPraHU3M

Tema 3.3 OcHOBBI
CEJICKLIUs PaCTEHUH,
JKMBOTHBIX H
MHUKPOOPTaHU3MOB

IlosnydyeHne npencTaBleHHsT O NEHETHMKE KaK O TEOPETUYECKOM OCHOBE
cenekuuu. Pa3Butue MeranpeaMETHbIX YMEHUM B IPOLECCE HAXOXKICHUS
Ha KapTe ILEHTPOB MHOrooOpa3usi M MPOMCXOXKACHUS KYJIbTYPHBIX
pacTeHUH M JOMAallHUX JKUBOTHBIX, OTKpbITHIX H. 1. BaBuioBbiM.
N3yuenne MeToJ 0B rMOpUIM3ALMM U MCKYCCTBEHHOro OTOOpa. YMeHue
pa3buparbcsi B OITHYECKMX AaClEKTaX HEKOTOPBIX JIOCTMIKEHUH B
OMOTEXHOJIOIMHU: KIOHUPOBAHUY KMBOTHBIX U Mpo0sieMax KIOHHUPOBAHUS
yenoBeka. O3HAKOMIJIEHHE C OCHOBHBIMHU JOCTHIKEHUSMU COBPEMEHHOM
CCJIEKIIMM  KYJBTYPHBIX  pPacTE€HUH, JOMAlIHMX  JKUBOTHBIX U
MHUKPOOPTraHU3MOB

Paznen 4 DBoawonnonHoe yyenue. [lponcxoxiaenue yejoBexka

Tema 4.1 Teopus
SBOJIOLMH.
JIBr>KyIye CUIIbI U
MIPUYMHBI SBOJIIOIUHU

AHanmu3 U OIEHKA pa3IMYHBIX THUIOTE3 TMPOUCXOXKICHUS >KU3HU.
[Tonyuenue mnpencraBieHuss 00 YCIOXXHEHHUU J>KUBBIX OPraHU3MOB Ha
3emsie B TPOLIECCE IBOJIIOIUU. YMEHHE SKCIEPUMEHTAIBHBIM ITyTEM
BBISBIIATh QJANTHBHBIE OCOOEHHOCTH OPraHW3MOB, MX OTHOCHTEIbHBIN
xapakrep. O3HAKOMJIEHHE C HEKOTOPBIMHU MPEACTABUTEISIMU PEAKUX H
HCUE3aloNINX BHJJOB PAaCTEHMH M KUBOTHBIX. lIpoBereHue omnucaHus
ocobeil omHOrO BHAA TO MOP(OIOTHIECKOMY KPUTEPHIO TIpU
BBITIOJIHEHUHN nabopatopHoit paboThL. Brigsienne yepT
MPUCTIOCOOJICHHOCTH OPTaHMU3MOB K Pa3HbIM cpeaaM oOuTaHHs (BOIHOM,
HA3eMHO-BO3AYIIHON, TOYBEHHOM).

Tema 4.2 O3HakoOMJIEHHE C KOHLENUUEH BUJa, €€ KpUTEPUSIMH, MOJ00p MPUMEPOB

MHUKpPO3BOIIOLUS U TOT0, YTO MONYJSALMS — CTPYKTypHas €JUHHMIA BHJIA U DSBOJIIOLMU.

MaKpO3BOJIIOLHS. O3HakOMJIEHME C  JBHKYUIMMHCS  CHJIaMM  JBOJIIOLIMK U €€
JI0Ka3aTeJIbCTBAMU. Y CBOEHUE TOIO, YTO OCHOBHBIMHM HallpaBJICHUSMU
ABOJIIOLIMOHHOTO TIporpecca SBJSIOTCS OHOJOTWYECKUH Iporpecc M
OHMOJIOTHYECKHI perpecc.

Tema 4.3 AHanu3 U OLIEHKAa DPA3JIMYHBIX TUIOTE3 O IPOUCXOXKIECHUU YEJIOBEKa.

IIpoucxoxnenue PazButue yMmeHUs CTpOMTH Jl0Ka3aTeIbHYI 0a3y IO CPaBHUTENbHOM

YesoBeKa. XapaKTepUCTHKE YeJIOBEeKa W MPUMATOB, JOKa3blBasg MX pOJCTBO.

YenoBeueckue pachl.

BrIsiBIIeHHE 3TAllOB SBOIIOLIMHU YE€I0BEKAa. Y MEHHE JOKA3hIBaTh PaBCHCTBO
YCIIOBCYCCKUX  pac Ha  OCHOBAaHHH HX poactBa U CANHCTBA
MMPOUCXOKIACHUA. PazButue TOJICPAHTHOCTH, KPHUTHKA pachu3Ma BO BCEX
€ro MpoOsABJICHUAX
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8 TEMbI HHINBUY AJIBHBIX ITPOEKTOB

B xone usywenusi nporpaMmmbl 00111€00pa3oBaTeIbHON y4eOHOU NUCHMIUIUHBI «buomorusy

06yqaloumec;1 MOr'yT BBI6paTB OIHY M3 NPCAJIOKCHHBIX TCM IJIA p33pa60TKI/I HUHAUBUAYAJIIBHOT'O
IMMPOCKTA WJIN NPCIJIOKUTD CO6CTB€HHyIO TCMY.

1.

2.

SRR

© N

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

CoBpeMeHHbIE MPEICTaBICHUS O 3apOKICHUM XU3HU. PaccMOTpeHue U OlleHKa Pa3InyHbIX
TUIIOTE3 TPOUCXOKICHHUS.

CoBpeMeHHBIH 3Tall pa3BUTHUS YyeraoBeuecTBa. UenoBeueckue pacsl. OmacHOCTh pacu3ma.
BoznelicTBue uenoBeka Ha NPHUPOAY Ha pa3IMYHBIX 3Talax pa3BUTHS UYEIOBEUECKOTO
oOmiecTBa.

Bnusinue okpy:xaroieit cpesibl ¥ ee 3arps3HeHUs Ha pa3BUTHE OPraHU3MOB.

Bnusinue xypenus, ynorpeOiieHus alKkoroisi U HAPKOTUKOB POAUTENSIMU Ha SMOpPHOHAIBHOE
pa3BuTHE peOCHKA.

Burtamunsbl, pepMeHThI, TOPMOHBI U UX POJb B opraHu3zMe. Hapymienus npu ux HeAOCTaTKe U
M30BITKE.

Bpenanble 1 nmone3Hbie MyTaluu.

Metoapl TeHETHYECKUX MCCIICIOBAHUN YEIOBEKA.

N3ydenue nmpu3Haka HACJIEeJOBAHUs B MOEH CEMbe, UCIIOJIb3Ys T€HEaTOTUYECKUI METO/.

I'. Menaenp 1 ero BKJIaA B pa3BUTHE T€HETUKHU.

I'enetuka u yenosex.

['eneTnka: coBpeMeHHBIN TTOAXOI.

buonoruueckoe opyxue u OHOTEPPOPU3M.

buonorust B ;kM3HU KaXKI0TO.

buonorus B npodeccusix.

buonuka. TexHUUECKHii B3I HA )KUBYIO IPUPOY.

buoputmbl BokpyT Hac.

BuopuT™MbI — BHYTpEHHHE Yachl YeIOBEKA.

Bererapuanctso: "3a" u "nmpotus".

AHanM3 MOIX0/I0B K COCTABJICHHIO MPE3CHTAIMI M0 OWOJIOTHU HA MMPUMEPE OJTHOU U3 TeM (110
BbIOOpY 0Oyuarorerocs)
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9 YYEBHO-METOJUYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
ITPOI'PAMMBbI YYEBHOU JUCHUITJINHBI

OcBoeHue mporpamMmbl Y4eOHOW ITUCHUIUIMHBI «buonorus» TpeOyeT Haluyus y4eOHOTO
KaOuHeTa.

[Tomemenne kabuHeTa YIOBIETBOpsET TpeOoBaHUAM (CaHHTAPHO-AIUIACMHUOIOTHYCCKUX
npaswi 1 HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaieHO 000pyI0BaHHEM:

- TI0CAJIOYHBIC MECTA MO KOJIMYECTBY 00YUaAIOIINXCS;

- paboyee MECTO MPETNo/IaBaTeNs;

- MyJbTUMEIUHHOE 000pyAOBaHHE.

B cocraB y4eOHO-METOMYECKOTO U MAaTePUATHHO-TEXHUYECKOTO OOECIICUEHUS MPOTPaMMBbl
y4eOHOU TUCITUTIIMHBI « BHOOTHSY BXOIAT:

- KOMIUICKT Y4eOHO-HATJISITHBIX TOCOOMH (TalJIHII, ITaKaToB);

- macmopt kaOuHeTa,

- OuOnMoTeYHbIN QOHT.

B Oubmnuorteunsiii ¢GoHA BXOIAT YUEOHHKH, Yy4eOHO-METOaUYEcKas JOKyMEHTAIlus,
o0ecrneunBaroIIe OCBOCHNE Y4eOHOTO MaTepuraa.

B mpomecce ocBoeHus mporpammbl y4eOHON IUCHUIUIMHBI «buonorus» obyyaronuecs
UMEIOT JIOCTYyIl K DJEKTPOHHBIM YYeOHBIM MarepuajiaM Ha 0o0pa3oBaTebHOM IOPTaJe
YHHUBEpPCUTETA U B CBOOOHOM JocTyre B UHTepHeTe.

[lepeuens yuebHbIX U3naHui, IHTEpHET-pECypCcoOB, JOMOIHUTEIHHON JIUTEPATYPhI

OcCHOBHBIE HCTOYHUKH
1. Bunbrayk, O. A. buonorus [DnekrponHbIit pecypc]: yued. mocooue / O. A. Buibrayk. —
Marnutoropck: Maruutoropck. roc. Tex. yH-T uM. I'. . Hocosa, 2015. — 113 c. — Pexxum noctyna:
http://192.168.20.34/marcweb2/MObjects.asp
2. Bunbrayk, O. A. OCHOBBI 3MOpPHOJIOTHH [DIEKTPOHHBIN pecypc]: yueOHO-METOAMYECKOEe
nocobue / O. A. Bunbrayk. — Marauroropck: MI'TVY, 2016. — 1 anektpon. ont. auck (CD-ROM). —
Pexxum moctyma: http://192.168.20.6/marcweb2/MObjects.asp

JlonoIHUTeIbHbIEe HCTOYHUKH

1. Bunbrayk, O. A. OCHOBBI HHMTOJOTUU [DIEKTPOHHBIN pecypc|: ydeOHoe mocodue /
O. A. Bunerayk. — Maruutoropck: MI'TY, 2015. — 1 anektpon. ont. auck (CD-ROM). — Pexxum
noctyna: http://192.168.20.6/marcweb2/MObjects.asp

2. OBuaposa, E. H. buonorus [Onexkrponnslii pecypc]: yue6. nocobue / E. H. OBuapoBa. —
M.: Uudpa-M, 2013. — 367 c. — Pexxum moctyna: http://znanium.com/bookread.php?book=372782.

3. buonorus: meroguueckue yka3zaHUs MO BBITOJHEHHUIO MPAKTUYECKUX U J1a0OpaTOPHBIX
paboT IS CTYICHTOB BCEX CrenuaiabHOCTEeH TexHuueckoro mpoduiast / O. A. Buiprayk. —
Maruuroropck: M3n-so Marauroropck. roc. Texs. yu-ta uM. I'.11. Hocoga, 2014. — 36 c.

HNurepHeT-pecypcsl
1. www.shio.Info (Bcst 6uonorus. CoBpeMeHHast OMOJIOTHSI, CTaThbH, HOBOCTH, OUOJIHOTEKA).
2. www.biology.ru (buonorusst B OTkpbiToM KoJutemke). CalT COAEPKUT 3IICKTPOHHBINA
Y4eOHHK 110 OMOJIOTHUHU BKIIFOYAIOIINI BCE Pa3Ieiibl).
3. www.virtulab.net , biologiya.net (BupTyaibHble IpakKTUYECKUE PadOTHI IO OMOIOTUH

Jluteparypa Ajs npenoaaBareseu
1. EcekoB E.K. DBomrornus BeenenHoit u xu3Hu [DIeKTPOHHBINA pecypc]: yueOHoe mocodue /
EXK. EcbkoB. - M.: HHUI HHDPA-M, 2015. - 416 c.- Pexum pocrymna:
http://znanium.com/bookread.php?book=439750. - 3arm. ¢ skpana.- ISBN 978-5-16-009419-9
2. Koncrantunop B.M., Pe3anoB A.I'., ®danmeeBa E.O. buonorus mus npodeccuii u
CHEIUATBbHOCTEH TEXHMYECKOT0 M E€CTECTBEHHOHAy4YHOro mnpodwuiei: YdUeOHWK i  CTYA.
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http://www.sbio.info/
http://www.biology.ru/
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http://biologiya.net/
http://znanium.com/bookread.php?book=439750

yapexnaenuit cpen. mpod. obpazoanus / mox pen. B.M.KoncrantunoBa. — 3-e¢ u3j., nepepad. u
non. — M. : Axkanemusi, 2016. — 336 c. — TekcT : HemoCpeACTBEHHBIMN

3. 06 obpaszoBanuu B Poccmiickoiit @eneparuu: genep. 3akoH oT 29.12. 2012 Ne 273-D3 (B
pen. ®enepanbubix 3aKk0HOB 0T 07.05.2013 No 99-@3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne
170-®@3, ot 23.07.2013 Ne 203-®@3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-@3, or
03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-@3, ot 27.05.2014 No 135-@3, ot 04.06.2014 No 148-
@3, ¢ u3M., BHeceHHbIMH DenepanbHbiM 3akoHOM OT 04.06.2014 No 145-®3, B pea. Ot 03.07.2016,
c u3M. oT 19.12.2016.)

4. TTucemo [lemapTaMeHTa TOCYAApCTBEHHOW NOJMTUKA B c(epe IMOATOTOBKH paboumx
kaapoB u 110 Muno6pnayku Poccun ot 17.03.2015 Ne 06-259 «PekoMeHmanuu o opraHu3aiu
MOJIyYeHHUsI CpeIHero oOmero o0pa3oBaHUS B MpefesiaX OCBOCHHUS 00pa30BaTENbHBIX MPOTPAMM
cpenHero npodeccruoHalbHOTO 00pa3oBaHUs Ha 6a3e OCHOBHOTO O0IIEro oOpa3oBaHUs C y4ETOM
TpeOoBaHU (QenepalibHbIX TOCYIapCTBEHHBIX OOPa30BATEIBHBIX CTAHAAPTOB W TOTy4aeMOu
npodeccuu WK CHeualbHOCTH CPEeTHEro Mpo(ecCHOHATBLHOTO 00pa30BaHUM».

5. Ilpukaz MunucrepctBa obpazoBanussi u Hayku P® or 31 gekabps 2015 r. N1578 "O
BHECEHUU H3MEHEHUH B (pelnepanbHBIi roCydapCTBEHHBIM 00pa30BaTelIbHBIA CTAHAAPT CPETHETO
obmiero 00pa3oBaHUWs, YTBEPKICHHBIM TpHKa3oM MUHUCTEpCTBA OOpa3oBaHWS H  HAyKH
Poccuiickoit ®eneparuu ot 17 mast 2012 r. N413"

6. IIpukas MunoOpHayku Poccum ot 17.05.2012 Ne 413 «O06 yrBepxkaeHuH (eaepabHOTO
roCy/1IapCTBEHHOT'0 00pa30BaTeNIbHOTO CTaHJapTa CPEIHETO (TIOTHOT0) 00IIero 00pa3oBaHUS Y.

7. Ilpukaz MunoOpHayku Poccun ot 29.12.2014 Ne 1645 «O BHecenun usmenenuii B [Ipukas
MunuctepctBa oOpa3oBanusi U Hayku Poccuiickoii ®egepauuu ot 17.05.2012 Ne 413 “O06
YIBEp)KICHUH  (ellepalbHOTO TOCYAAPCTBEHHOTO O0pa30BaTEIbHOTO CTaHIApTa CPEIHETO
(momHOTO) 00I1IeTO 00pa30BaHUA».

8. IlpumepHass oCHOBHas oOpa3oBareibHAs NIporpaMma CpeIHero oomero oodpazoBaHUs,
onoOpeHHast pemieHHeM ¢eaepanbHOro y4eOHO-METOAUYECKOTO OOBEAMHEHUS MO Oo0IemMy
oOpazoBanmuto (mpoTokos oT 28 utonst 2016 r. Ne 2/16-3).

9. llyxansckuit B.A. Benenue B renetuky: YueOHoe mocobue / B.A. Ilyxansckuii. - M.:

HUI] NH®PA-M, 2014. - 224 C.- Pexxum JIOCTyMa:
http://znanium.com/bookread2.php?book=419161.- 3armx. ¢ sxpana. - ISBN 978-5-16-009026-

10. ®enepanbhblii 3akoH 0T 29.12.2012 Ne273-®3 «O06 oOpazoBanuu B Poccuiickoii
denepanun»
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[Ipunoxenue 1

AKTUBHBIE U THTEPAKTUBHBIE ®OPMbI OBYUEHU A

AKTUBHBIE M HMHTEPAaKTUBHBIC (DOPMBI HCIIONB3YIOTCS MPH TMPOBEICHUU TEOPETUYECKUX HU
IIPAKTUYECKUX 3aHATUN:

Paznen

[TpumeHsieMble aKTUBHBIC U
WHTEPAKTUBHBIC (DOPMBI

Kpatkas xapakrepuctuka

Pa3gea 1. OcHOBBI HUTOJIOT UM

Beenenue. buosorus
Kak Hayka. MeToasl
HAaY4YHOTO MMO3HAHUSI.

MosroBoii mTypM «3Ha4YeHUE
OMOJIOTHH B COBPEMEHHOM MUpPE

HayK»

Kaxnmas rpymnma oOy4aromuxcs JT0DKHA
pEelIuTh OJHY MPOOJIEeMy, OCHOBBIBASICH
Ha 3HAHUM TEOPETUYECKOTO MaTepuayia u

MPEANONI0KEHUH, BBIJIBUTAEMBIX
YJIeHaMU TPYTIIbI
Tena 1.1, KonnexktuBHast MpICTIUTENbHAS Kaxnas rpymma u3yJaer u
X MU eCKas NesITeNIbHOCTD (paboTa B XapaKTepU3yeT OJHO U3 MIPEIOKEHHBIX
opranmsaws MUKpOTpyImnax) «XuMuyeckas BEIIECTB, BXOJAILIMX B COCTAaB KIIETKH,
OpraHu3aIus KJICTKM» 3armoJHssL TaOJHILy.
KIIETKU
Tema 1.2. OOMmeH KomextuBHas  MbIciuTeNbHAd | Pemenne OMoornuyeckux 3anad
BEIIECTB U JESITENbHOCTD (pabora B
IIpEBpALCHUE MUKpOTPYIIIIaX)
SHEPTUU B KIETKE
Tema 1.3. Ctpoenue | JIekus - BU3yanu3anus | CBa3Hoe, pasBepHyTOE
GyHKIMH KIETKA «CTpoeHue KICTKI KOMMEHTUPOBaHUE npernojaBaTeieM
MOATOTOBJIEHHBIX HATJISTHBIX
MaTepuasos, MIOJIHOCTBIO
PACKpBIBAIOIINX TEMY JIaHHOMW JIEKLIUH.
Pa3pabotka Ipe3eHTalun CBOETO
NunuBuayanbHbIE MUHH-TIPOCKT | MHAWBUIYaTIbHOTO MPOEKTa no

«CTpoeHue KIETKI»

MPEJIOKEHHOMY IJIaHY

Tewma 1.3. Ctpoenue
(GYHKINU KIETKU

JlaGopaTtopHnast pabota

KonnekTuBHass ~ MbICTUTEIbHAS
JIeSATeTLHOCTh (pabota B
MUKpOTpynmnax).

Kaxxnass MUKpOrpyIa BbIIIOIHAET
HCCIIeJOBAHNE BUJOB KIIETOK U JIENaeT UX
CpaBHUTEIbHBIN aHan3. KoHeuHas 1enb
- BBIIBUTH OTJIMYNATENLHEIE OCOOEHHOCTH
KJIETOK MMPOKAPUOTHUECKHUX U
JYKapUOTHUUYECKUX OPTaHU3MOB, KIJIETOK
paCTI/ITeJIBHBIX 1 ) KUBOTHBIX OpFaHI/ISMOB

Pasznes 2. OcHOBBI IMOPHOJIOTUH

Tema 2.1. ®opmbl
Pa3MHOKEHHUS
OpraHU3MOB
JleneHue KIETOK

[TpoGnemHuas nexims

KonnexktuBHas  MbICIUTENbHAS
JeSITeNIbHOCTD (pabora B
MUKpOTPYIIIIaX)

[Ipo6nema: KakoBbl MIIOCHI U MHUHYCHI
6€ecrooro pa3sMHOKEHUS?

Pa6ora co cxemoit

PaGora co cxemamu MUTO3a, CTYACHTHI
BBICTPAUBAIOT IIPaBUJIbHBII X0J
MHUTOTHYECCKOI'O ACJICHUSA KIICTOK.
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Tema 2.2. O"TOorenes

Jlekuus — Bu3yanuzamus
«OHTOrenes»

Casa3Hoe, pa3BepHyTOE
KOMMCHTHUPOBAHUC mpernoaaBaTciicM
MOATOTOBJICHHBIX HaTJISTHBIX
MaTepuaios, IIOJIHOCTBIO

PACKPLIBAIOIIUX TEMY HaHHOﬁ JICKIIHUH.

Pa3znen 3 OCHOBBI FTeHEeTHKHU U CeJIeKINU

Tema
3.1.3akoHOMEpPHOCTH
HacJle10BaHUs
MIPU3HAKOB

KoylekTHBHAsT ~ MBICTUTEIbHAS
JeSITeTbHOCTD (pabota B
MHUKPOTPYIITIax)

Pernrenne OMOIOrHYECKHX 3aJga4

Tema 3.3. OCHOBEI
CEJIEKLINH PACTEHUH,

Cemunap «Cenekiusi pacTeHUH

H ) KUBOTHBIX»

1.IToaroToBka Kk ceMuHapy
2. OGCcyXKIeHHE BOIIPOCOB CEMUHApA

YKUBOTHBIX U 3. Ananus pe3yJIbTaToOB
MHUKPOOPTaHHU3MOB WCCIICIOBATEIBLCKONW PabOTHI CTYACHTOB
Paspnen 4 DBosronnonHoe yuenue. Ilpoucxoxaenne yejoBeKa
Tema 4.1. Teopust | Jlekuus — Buzyanuzanus Cesi3Hoe, pa3BepHyTOE
SBOJTIOIIHH. «/IBrKyIIue CUITBI SBOIONUNY | KOMMEHTHPOBAHUE npernoaaBarenemM
JIBUoKyIIMe CUiIbl U IIO/ITOTOBJIEHHBIX HaTJISIHBIX
MIPUYUHBI SBOJIIOINH MaTepHasos, MIOJIHOCTBIO
PacKpbIBAIOIIMX TEMY JIAHHOM JIEKLIUU.
Tema 4.2. KomnnexktuBHas  mbicnuTenbHas | Kaxnas rpymma u3yJaer u
MuKkpo3BOIIOIUS U | AEATEIBHOCTD (pabora B | XapakTepu3yeT >XU3Hb M JEATEIbHOCTbH
MaKpO3BOJIOIHS MUKPOTPYIITIaX ) OJIHOTO W3 YUYEHOTO0, 3allOJIHSSI TaOIuIly
«Bxian YYECHBIX B pa3BuUTHE
AHanu3 KOHKPETHBIX SBOJTIOIIMOHHOM TEOPUN»
CUTyaruin PenreHne KOHKPETHBIX CUTYAIIM:
-Illouemy Oenbiii u Oypelii MeaBeab
ABJIIIOTCS CAMOCTOSITEJIbHBIMU BUAAMU?
- Kak xuBotHeie CeBepa u [Ora
MPUCTIOCOOMIHCH K YCIIOBUSIM
IIPOKUBAHUA?
- Kak pacrenus CeBepa UM IOra
HNPUCIOCOOMIIUCH K MecTy oOuTaHus?
Tewma 4.6. Cemunap (koH(pepeHIHs) CryaeHTsI BBICTYNAIOT C JOKJIaIaMH,
[Ipoucxoxnenue «[IpoucxoxeHNE YeI0BEKa» KOTOpBIE 3/1€CH KE U 00CYKIAI0TCs
4eJI0BEKA. PedepupoBanue BCEMU yYaCTHUKAaMU I10]l PyKOBOJCTBOM

UYenoBeyeckue pachl,

npernoaaBaTeiis.
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MEPEYEHDb IPAKTUYECKHNX 3AHATUI

[punoxenue 2

Conep:xkanue o0yueHust TeMbl NPAKTUYECKUX 3aAHATHIA Kosn4yecTBo
4acoB
Pazgen 1 OCHOBBI HUTOJIOT' MU
Tema 1.2. OOMeH BemiecTB u 1. Pemienue 3a1a4 1o peanusanuu 2
IIpEBpallleHHe YHEPTUHU B KIIETKE IeHEeTHYECKOW HH(pOpMALIUU B KJIETKE
Tema 1.3 Ctpoenue u GpyHKIUN 2. CpaBHEHHUE CTPOCHHS KIETOK PACTCHHIA U 2
KJICTKH ’KMBOTHBIX
Pazgen 2 OCHOBBI DMBPUOJIOT' N
Tewma 2.2 OnTorene3 3. BeisiBIeHHME B OTIMCAaHKUE TPU3HAKOB 2
CXO/ICTBA 3apO/IBbIIICH YeIOBeKa U APYTUX
IIO3BOHOYHBIX KaK JI0Ka3aTeIbCTBA
HBOJIIOIIMOHHOTO POJICTBA.
NTOI'O 6
NEPEYEHBb JJABOPATOPHBIX 3AHATHUI
Conepxanue o0yueHus Tembl J1a00PATOPHBIX 3aHATHH KoanuecTBo
4acoB
Paznen 3 OCHOBBI 'TEHETUKH U CEJIEKIIMH
Tema 3.1 3akoHOMEpPHOCTH 1. Pemrenne reneTnyeckux 3agaq 2
HacJIeI0BaHMsI TPU3HAKOB
Tema 3.2 3aKkoHOMEpPHOCTH 2. VI3yueHne N3MEHUYMBOCTH y 0co0eit 2

HU3MCHYHNBOCTH

OJIHOTO BUJA (IIOCTPOCHHE BapUALIMOHHOTO
psifa ¥ BaprualliOHHOM KpHBO)

Paznea 4 OBOJNMOINMOHHOE YYEHHUE. IPOUCXOKJIEHHUE YEJIOBEKA

Tema 4.2 MukposBosonys 1 3. 'maBHbIe HaNIPaBICHUS YBOJIIOLIUH 2
MaKpO3BOJIOITHS
WTOTO 6
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