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HOACHUTEJIBHAA 3AIINCKA

VY4eOHblil (37EKTUBHBIN) KypC «AKTyallbHBIE BOIPOCHI COBPEMEHHOW OHOJOrMHM» CO3[aH B
nensax oOecrmeyeHus NpPUHIUIA BapHAaTUBHOCTH W ydeTa WHAWBUIYAIBHBIX MOTpEOHOCTEH
oOyJaromuxcss M TPU3BAaH BOCIOJHUTh H3ydeHHE mpenmeTa «buosorus», He BKIIOYEHHOTO B
y4eOHbI TUTaH 00IIe00pa3oBaTeIbHON OpPraHW3alud B TIPEAMETHYIO oOsacth «EcTecTBeHHBIE
HAyKW» KaK 00s3aTeIbHBIN MMPEIMET B COOTBETCTBUE B BEIOPAHHBIM PO QHIIEM 00ydeHHUS.

VY4eOHbIi (3JEKTHBHBIN) KypC «AKTYyalbHbIE BOIPOCHI COBPEMEHHON OHMOJIOTHM» Ha YpOBHE
cpeaHero oouiero oOpa3oBaHMs SBISIETCS KypcoM MO BBIOOPY 0OyJaromuxcsi B MpeAMETHON 00IacTu
«EcTecTBEHHBIE HAYKN».

[Iporpamma yueOHOro (9JIEKTHUBHOTO) Kypca «AKTyallbHblE BOIPOCHl  COBPEMEHHOMU
Oouonorum» Ui 00pa30BaTEIbHBIX OpraHU3alMi, pealM3yIOIIMX MPOrpaMMbl CPEIHEro OOIIero
obpazoBanus (mamee — IIporpamma) pazpaboTaHa B COOTBETCTBHHU CO CIEAYIOIIUMU HOPMATHBHO-
[IPaBOBBIMU JOKYMEHTAMM:

— ®enepanpHblil 3akoH Poccuiickoit denepannn ot 29 nexabps 2012 roga Ne 273-03 «O0
oOpazoBanuu B Poccuiickoit @enepanum» (C USMEHEHUSIMU U JOTIOJIHEHUSIMU );

— ®enepanbHblii  TOCYJApCTBEHHBIM  00pa30oBaTENbHBIN  CTaHAAPT CpPEJHEro  O0OIIero
o0pa3zoBaHus, YTBEPXKICHHBIM TpuKazoM MwuHHCTepcTBa 0OpazoBaHusi W Hayku Poccuiickoit
Oenepaunu ot 17 mast 2012 r. Ne 413 (c u3MEHEHUSIMH U JIOTIOJIHEHUSAMU );

— Tlopsimox opraHW3anyy U OCYHIECTBICHUs 00pa30BaTEbHON JESITEIHHOCTH 10 OCHOBHBIM
0011e00pa3oBaTeIbHBIM TIpOTpaMMaM  — 00pa30BaTeIbHBIM TMPOTPaMMaM HAdadbHOTO OOIIEro,
OCHOBHOTO O0OILlEr0 M cpeiHero oduiero odpa3oBaHus, YTBEPKICHHBIM IpHKazoM MuHOOpHayKH
Poccnnm ot 30.08.2013 rona

No 1015(c u3MeHEeHUIMHU U JOTIOTHEHUSIMHA);

— CanlluH 2.4.2.2821-10 «CaHuTapHO-3MUIEMUOJIOTHIECKHE TPEeOOBaHUS K YCIOBHSAM H
opranu3anuu  oOydeHuss B  o0meoOpa3oBaTenbHBIX yupexacHusx» (mamee — CanlluH),
YTBEPKJICHHBIM TMOCTAHOBJIEHMEM [ JTaBHOrO TOCYJapCTBEHHOIO caHUTapHoro Bpaya Pd or
29.12.2010 Ne 189(c usMeHEHUSIMHU U JOTIOTHEHHUSIMU ).

[Iporpamma yaeGHOTO (3JIEKTHBHOTO) Kypca 00ecIieunBacT:

— YIOBJIETBOPEHHE HHAUBUAYAIBHBIX 3aIIPOCOB O0YYAIOIINXCS;

— o00mieo0pazoBarenbHyI0, OOHIEKYIbTYPHYIO COCTABIISIONIYIO IPH MOTYYEHUU CPETHETO
o01ero oOpa3oBaHus;

— Ppa3BUTHE JUYHOCTH 00yUYaIOIUXCS, X TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaIbHOM U
LIEHHOCTHO-CMBICJIOBOH cpephl;

— pa3BUTHE HABBIKOB CAaMOOOpPA30BaHUs U CAaMOTIPOCKTHUPOBAHUS;

— yriyOneHue, paciiupeHne U CUCTEeMaTHU3alluI0 3HAaHUK B BEIOpaHHOM 00J1acTH HAYYHOTO
3HAHUS UM BUJIA JESITENbHOCTH;

— COBEpILICHCTBOBAHME MMEIOIIErocs U MPUOOPETEHHE HOBOTO OIIbITA
M03HABATEIbHOM IEATEIHHOCTH, MPO(PECCHOHATEHOTO CaMOOTIPEACTICHUS 00YarOIIUXCSl.

[IporpaMma KOHKPETHU3HpYET COAEpKAHHE DIEKTUBHOTO Kypca «AKTyallbHbIE BOIPOCHI
OMOJIOTHH U JTaeT MPUMEPHOE pacrpesiesieHre y4eOHbIX YacoB MO COJepKATeIbHBIM KOMIIOHEHTaM U
paznenam.

JlanHasi mporpamMma rapaHTupyeTr odecredeHre equHCTBa 00pa30BaTeIbHOrO MPOCTPAHCTRA 32
C4eT TPEEeMCTBEHHOCTH, WHTETrpaliy, IMPEJAOCTaBICHUS pPaBHBIX BO3MOXKHOCTEH U KadecTBa
oOpa3oBaHUs, MOXKET HCIIOJBL30BAaThCA 00pa3oBaTeNbHON  oOpraHu3anueld mpu  pa3paboTke
o0pa3oBaTeNbHON MporpaMMbl KOHKPETHOM OpraHu3alvu.

Cognepxanne IIporpaMMmbl CTPOHUTCS C Y4ETOM pPETHOHANBHBIX OCOOEHHOCTEH, YCIOBHIA
00pa3oBaTeNbHBIX OpPTraHU3allui, a TaKKEe C yYETOM BOBJICUEHHUS OOYYaIOUIUXCSI C OTPaHUYCHHBIMU
BO3MOXHOCTSIMU 3JIOPOBBSL.

OcHognas yenb N3ydeHus: yueOHOTO (AIIEKTUBHOTO) Kypca « AKTyalIbHBIE BOTIPOCHI
COBPEMEHHOU OHMONIOTHUNY:

— CO3/IaHue YCIOBHH ISt JOPMHUPOBAHUS Y yUAIIUXCS IIEJIOCTHONH CUCTEMBI 3HAHUH O )KHBOU
MIPUPOJIe, €€ CHCTEMHOM OpraHU3aIuH IBOJIOIUY;

— obecrnevyeHne OOIeKyIbTYPHOTO MEHTATUTETA U 001I[ei OMOIOTHYECKON KOMITETEHTHOCTH,



— JKOJIOTUYECKYIO U MPUPOJOOXPAHUTEIHHYIO IPAMOTHOCTD BBIITYCKHUKA COBPEMEHHOU
CpPEAHEN LIKOJIBI.
OcHosgHble 3a0a4u.

— OCBOCHME 3HAaHMH OO0 OCHOBHBIX OHOJOTHUECKHX TEOPHSX, HAEAX M NPUHIHIAX,
SIBJISFOIIMXCSI COCTABHOM 4YaCThIO COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHbI MHpa; O METOJax
OMOJIOTUYECKUX HAayK (IIMTOJIOTHUH, TEHETHKH, CEICKIIMU, OMOTEXHOJIIOTHH, SKOJIOTUH); O CTPOCHHH,
MHOTO00pa3sui M OCOOCHHOCTSIX OmocucTeM (KJIeTKa, OpraHu3M, MOMYISALUs, BUJA, OHOTEOICHO3,
ouocdepa); BBIJAIOIIUXCA OWOJIOTUYECKUX OTKPHITHAX W COBPEMEHHBIX HCCIECIOBAHHIX B
OHMOJIOTMYECKO HayKe;

— OBJIQJICHHE YMEHHUSIMU  XapaKTepU30BaTb COBPEMEHHBIE  HAy4yHBIE
OTKpBITUS B 00JacTM OWOJIOTMM; YCTAaHABIMBATH CBSI3b MEXKIY pPa3BUTHEM
ouosorun u
COLIMAJIBHO-3TUYECKUMH, IKOJIOTUYECKUMU MpoOIeMaMH YeI0BEYECTBA; CAMOCTOATEIBHO IPOBOINUTH
Ouosoruueckue uccienoBaHus (HAOMIOJEHHE, HU3MEpEHHe, HKCIEPUMEHT, MOJEIUPOBaHUE) U
IrpaMOTHO O(GOPMIISTH MOJYYEHHBIE PE3YJIbTAThl; AHATU3UPOBATh U HCIOJIB30BaTh OHOJIOTHYECKYIO
MH(pOPMAIIHIO; TIOJIE30BATHCSI OMOJIOTUYECKONW TEPMUHOJIOTHEN M CUMBOJIMKOM;

— Ppa3BUTHE MO3HABATEIbHBIX HHTEPECOB, UHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
mporecce  M3ydeHUs  MpoOJieM  COBPEeMEHHOW  OWOJOTMYECKOW  HAyKh;  MPOBEICHUS
OKCHNEPUMEHTAJbHBIX  HCCIEAOBAHUM, penieHuss  OHOJOTMYECKHX  3ajad,  MOJIEIHPOBAHUS
OMOJ0TrNYeCcKUX 0OOBEKTOB U MPOIIECCOB;

— BOCIUTaHHE YOEXKJICHHOCTH B BO3MOXXHOCTH TIO3HAHHUS 3aKOHOMEPHOCTEH IKUBOU
MPUPOJIEI, HEOOXOIUMOCTH OEPEeKHOTO OTHOIICHHWS K HEW, COONIOACHHS ASTHYECKUX HOPM IpHU
MPOBEACHUHN OMOJIOTUYECKUX UCCIICIOBAHMI;

— HCIMOJb30BaHUE MPHOOPETEHHBIX 3HAHUNA M YMEHUN B MOBCEAHEBHOM YKU3HU JJISl OLICHKU
MOCJIEICTBUI CBOEH JCATEIHPHOCTH TI0 OTHOIIICHHIO K OKPYXKAIOIICH cpeie, COOCTBEHHOMY 3/I0POBBIO;
BBIPAOOTKH HABBIKOB YKOJIOTMYECKOUN KYJIbTYphl; 0O0OCHOBAaHUSA W COOIOJACHUS Mep MpO(UIAKTUKH
3aboneBannii 1 BUY-undexun.

O0mas xapakTepucTUKa y4e0HOro (3J1IeKTUBHOI0) Kypca

IIporpamma y4eOHOTo (37E€KTUBHOIO) Kypca «AKTyallbHbl€ BOINPOCHl  COBPEMEHHOM
OMOJIOTUMY MPEICTABICHA CIECAYIOUIMMU COJEpKATeIbHBIMU KOMIIOHEHTaMU: «buosnorus B *KU3HU
COBPEMEHHOTr0 4enoBeka», «OCHOBBI LUTOJIOIUMY», «OpraHu3M Kak OHOJIOTMYECKas CHCTEMay,
«OBOJIONMS KUBOH HPUPOABD, «IKOJOTMYECKHE CUCTEMbl M IPUCYIIME MM 3aKOHOMEPHOCTI.
[IporpamMMHBIil MaTepuan OTpa)kaeT BCE COBPEMEHHbBIE 3alpochl OOIIECTBA:  JOCTHXKECHMS
OMOJIOTUYECKON HAYKH CBUJIETENILCTBYIOT O TOM, YTO OHA B HACTOSILEE BPEMsI CTAHOBUTCS JIUJIEPOM B
€CTECTBO3HAHMUU M 3aHUMAET KJIIOYEBbIC MMO3ULMU B MEJIUIIMHE, 3[]paBOOXPAHEHUH, TUTHEHE, OXpaHe
OKpyXarolllel cpelpl, OOECIIEeYeHUH HaceJIeHUs MNPOAYKTaMHU TMTAHUS, JIEKapCTBEHHBIMHU
npernaparamu U Ip.

Conepxanne yd4eOHOro (SJIEKTUBHOIO) Kypca «AKTyallbHbleé BOIIPOCHI COBPEMEHHOMN
OMOJIOTUNY MPEACTABICHO COBPEMEHHON MOJIYIbHON CUCTEMOH 0OydeHMs, KOTOpas CO3JaeTcs Ul
HaunboJiee OIAroNpPHUATHBIX YCIOBUN Pa3BUTUS JIUYHOCTH, MyTeM oOecriedeHusi THOKOCTU COJIep KaHus
oOy4yeHHus, NMPUCIIOCOOTICHNUS K HHIUBUAYAJIbHBIM MOTPEOHOCTAM OOYYaIOUIMXCS U YPOBHIO MX
06a30BOil MOArOTOBKU. MoAaynu, BKIIOYEHHBIE B JIAHHYIO IPOrpaMMy, IMPEACTaBIAIOT CcOOOMH
OTHOCHUTEIIBHO ~ CaMOCTOSITEJIbHBIE  €IMHHIIBI, KOTOphlE MOJKHO pEaJM30BbIBaTh B  JIIOOOM
XPOHOJIOTUYECKOM MOPSIJIKE U aJJalTUPOBATh MO/ 00l YCIOBUS OpraHU3allui yueOHOro mpoiiecca.

Conepxxanune [Iporpammsl pa3paboTaHO B COOTBETCTBUU C TpeOOBaHMAMHU COBPEMEHHON
JTUJAKTUKA M BO3PACTHOM IICHUXOJIOTHH, BKIIOYAET HALMOHAIbHO-PETHOHAIBHBIM KOMIIOHEHT |
HampaBJeH Ha pelIeHue 3a1a4 1o (OPMHUPOBAHUIO Y 00YUAIOUINXCS 3HAHUH NMPHUKIAHOTO XapaKTepa,
HEOOXOJMMBIX JJISi BBINOJHEHUS OCHOBHBIX COIMAIbHBIX POJICH, OpraHW3alluy B3auMOJICHCTBUS C
OKpPYXXAIOIUMHU JIIOABMU M COLMAJIbHBIMH HHCTUTYTaMM, a TaKkXke MO (OPMHUPOBAHUIO 0a30BBIX
COLIMANIBHBIX KOMITETEeHIUH (PYHKIIMOHATBHON IPaMOTHOCTH.



[IpemyiaraeMomMy Kypcy NpHUCyIIa pa3BUBamomas (YHKIMSA, TaK KaKk COJEp)KaHHE €ro He
TOJIBKO COOTBETCTBYET IIO3HABATEIbHBIM 3alpoCaM CTAPILICKIACCHUKOB, HO NPEAOCTABISECT UM
BO3MOHOCTh MTPHOOPECTH OMBIT pabOTHl HA YPOBHE MOBBIIEHHBIX TPEOOBAHHA, pa3BUBATh YICOHYIO
MoruBanmio. lIIporpamma  BkIrOWaeT Marepual, IO3BOJSIOIIMA  CO31aTh  YCIOBHM  JUIA
MEXIPEAMETHOM  HMHTErpalMi, MCIOJb30BaTh IMOTEHLHMAJ Kypca JUId COLMalu3alud U
WHIUBUIYAITBHOTO Pa3BUTHS 00 yJarOIIIXCS.

LJennocmnuvie opuenmupoi. 1IporpaMMbl OIIPEAEISAIOTCS HAIIPABIECHHOCTHIO HA HAIMOHAJIBHBIN
BOCIIUTATENbHBIN UJ1€ajl, BOCTPEOOBAaHHBIN COBPEMEHHBIM POCCUUCKUM OOIIECTBOM M TOCYAapCTBOM.

Ipunyunst u ocobennocmu cooepxcanus [lpoepammol:

— TIPHHOMUI CHUCTEMATUYHOCTH M IIOCJIEAOBATEIBHOCTH IIPEAINOJAraeT BbIJICICHUE B
M3y4aeMOM MaTepuajie BEAYIIMX WJEH W TEOpUM, BBICTPAMBAHWE JIOTUYECKOM CUCTEMBI Kypca M
y4eOHOro MaTepuasga BHYTPH OJHOM TJIaBbl, TeMbI. [IpHHIINII CUCTEMHOCTH M MOCJEI0BATEIILHOCTH
MIO3BOJIAET COXPAaHUTh COOTHOUIEHHE MEXKIY TEOPETHYECKUMH IOJIOKEHUSAMH W IPAKTUYECKON
COCTaBJIIOIIEN Kypca. Peamusyercs B IOCHENOBAaTENBHOCTH TEOPUHM, NPAKTUKH, KOHTPOJA H
CaMOKOHTPOJISl 00y4aroIInXcs;

—  TPUHIMI HEMPEpPhIBHOCTU MO3BOJIET OPraHU30BbIBATH OOyUEHHUE C OMOPON Ha 3HAHUS
XUMHH, TIOJTy4YEHHbIE Ha CTYNEHSIX HA4YaJbHOTO OOIIEr0 U OCHOBHOTO OOIIero oopa3oBaHus, a TaKxke
Ha JKM3HEHHBIN OombIT ydamuxcs. Kpome Toro, GoJblIyl0 pojb WrpalOT 3HaHUSA, CPOPMUPOBAHHBIE
JPYTUM MPEAMETHBIMH 00JIacTIMU;

— OpPUHOUN JOCTYNHOCTM W HWHIUBUAYaAJIM3allUM CTPOUTCS Ha ydyeTe Yy4eOHBIX
BO3MOXHOCTeH  oOyuaromuxcs. Ilo3Bomsier  BeIOpaTh  onTUMaiabHO — Y4eOHBIM — MaTepuan,
COOTBGTCTBYIOHH/II\/'I BO3PACTHBIM, (1)1/131/I‘IGCKI/IM, IICUXOJIOTHYECKUM n HHTCIUICKTYaJIbHBIM
oco0eHHOCTsIM oOydJaroruxcsi. OO0ydeHue OMOJOTHMYECKOMY COJICPKAHUIO OCTAeTCS JOCTYIHBIM,
MO3BOJISIET YMCTBEHHO U MHTEJUIEKTYAJIbHO Pa3BUBATh O0YUaIOIINXCS;

— TIPUHIMI BapUATHBHOCTH B OpraHU3allMi OO0pa30BaTENbHOW NESITEIHLHOCTH JaeT
BO3MO>KHOCTB ISl PA3JIMYHBIX BAPUAHTOB PEa3allMi TEOPETHYECKON U PAKTUYECKOH YacTh Kypca,
UCXOMs U3 00ECIEYeHHOCTH Kypca MaTepHUaTbHO-TEXHHYECKHM, HH()POPMAITMOHHBIM, METOANICCKUM
oOecrieyeHreM, OCOOCHHOCTSMH pa3HBIX TPYNI ydammxcs B Kiacce. [lo3BoJsieT WCKaTh
KOHCTPYKTHUBHBIC TyTH OpraHu3aluyd y4eOHOW JEATENBHOCTH HE TOJBKO VYUYUTEII0, HO H
00yJaroIuMcs;

— TPUHIMI MHUHHMakca B OpraHHM3allud OO0pa30BaTENBHON JESITEIBHOCTH TO3BOJISET
00y4aromuMCcsi OCBOUTH 0053aTEIIFHYIO YaCTh pPean3yeMON POTPaMMBI.

B 10 e Bpems mporpamma JaeT BO3MOKHOCTh Pa3BUTHIO TBOPYECTBA, MHTEIUICKTA O0YJarOUTHXCS
4yepe3 y4acTHe B MPOCKTHOHN NESTEIbHOCTH, B UCCIICIOBATEIBCKOM NESTEIbHOCTH, B PEIICHUH 3a/1a4
MOBBIIIIEHHOTO YPOBHS CIIOKHOCTH.

CuUCTeMHO-IeSITeTbHOCTHBIN MMOAX0/], peanu3yembiii B [Iporpamme, mo3posser GpopMupoBaTh
JMYHOCTHBIC, METAIIPEMETHBIC U IIPESIMETHBIC PE3YJIbTATHI,
o0o3HaueHHbIe (erepaibHBIM TOCYIAPCTBEHHBIM 00pa30BaTEbHBIM CTAaHIAPTOM B MPEIMETHOU
obnacti «EcTeCTBEHHBIC HAYKW» C YIETOM HHIMBHYAIbHBIX 0COOCHHOCTEH 00yUYaroInXCs.

MecTo B y4eOHOM ILJIaHe

DJNEeKTUBHBIN Kypc MO OMOIOTHN «AKTyaJabHbIE BOIIPOCHI COBPEMEHHONM OMOIOTUNY» OTHOCUTCS
K 4acTH y4eOHOro 1iaHa, GopMHUpYeMON ydaCTHUKaMU 00pa30BaTeIbHBIX OTHOLIEHUH. DIIEKTUBHBIN
Kypc 00ecreuuBaeT pealu3alrio UHTEPEeCOB U MOTPeOHOCTEH 00ydarouuxcst U ABIsSETCS OJHON U3
COCTaBIIAIONMX NpeaMeTHOW oOmactu «EcrectBo3Hanue». IlporpamMma yd4eGHOro (3JI€KTHBHOIO)
Kypca «AKTyaJbHbIE BOIPOCHI COBPEMEHHOW OMOJIOTMU» paccunTaHa Ha 68 yuyeOHBIX yacoB, Ha
u3yueHue kypca B 10 kiacce npezmnonaraercst BBIASTUTH 10 34 yacos, B 11 kitacce 34 yqeOHBIX 4acoB
(luac B Henento).



COJEPKAHME ITPOI'PAMMBI

10 kiaacce
Pa3nes 1. Buosorus B ;)KkM3HM COBPEMEHHOI0 YeJI0BeKa

Kparkas uctopus pazsutus Ouonorun. Cuctema OMOJIOTHYECKUX HAYK. BHOOrHYecKue CHCTEMBI.
OcHOBHBIE YPOBHM OpraHU3allMU >KUBOM MaTepuu. MeTonapl MO3HAaHUS >KUBOW mpupojsl. Pounb
OMOJIOTUYECKUX TEOPHUH, UAeH, TUNoTe3 B (JOPMUPOBAHIH COBPEMEHHOH €CTECTBEHHOHAYYHOH CHCTEMBI
Mmupa. JJloctrxeHus: COBpeMeHHON OMOJIOrMU Ha CIIyK0e 4eoBeKa.

Pazaen 2. OcHOBBI HUTOJIOTHH
Knerounas Teopusi, ee pa3BUTHE M POJb B (OPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHBl ~ MHpa. XUMHYEcKas oOpraHusauus Kietku.  MuorooOpasue kietok. CrtpoeHue
MPOKAPHOTHYECKOW M IYKapUOTUYIECKON KIETKH. Bupycel — HekinerodHas (opma Ku3HH. 3HAUCHHE B
NpUPOJIE W KU3HH 4YelloBeKa. Mepbl TNpo(MIaKTUKKA PACHPOCTPAHEHHUS BUPYCHBIX 3a00JICBaHHU.
Metabonu3m. [Inactuueckuit oomeH. doTocunTes. DHepreTuueckuil 0OMeH. JKU3HEHHbIN LUK KIETKH.
Murto3. Merios.
Jlabopamopuass paboma: HaOmioneHue KIETOK pPAcTeHUM, JKUBOTHBIX, OaKTEpHil TMOJ
MHUKPOCKOTIOM, X M3y4€HHE U OTHCAHUE.
Jlabopamopnas paboma: TIpuroToBiIeHNE U ONIICAHUE MUKPOTIPETIAPATOB KIETOK PACTCHUH.
Jlabopamopnuas paboma: N3ydenne da3 MUTO3a B KJIETKAaX KOPEIIKaX JTyKa.
Ipaxmuyeckasn paboma: CpaBHEHHE CTPOCHUS KIETOK PACTEHUH U JKUBOTHBIX.

Pa3nea 3. Opranu3m Kak 0HOJIOTHUYECKAsi CHCTEMA

Pa3zmHoxkenne oprann3MoB (mosoBoe u 6ecronoe). Oniaoa0TBOpeHue U ero Bubl. Mcronp3oBanue
MOJIOBOTO M OECIOJIOTO Pa3MHOXEHUS B TMPAKTUYECKOW IEATEIHHOCTH YEJIOBEKAa. DMOPHOHAIBHOE H
MOCTAMOpHOHATIFHOE pa3BUTHE. [IpUUMHBI HapyIIeHUs] pa3BUTHs OopraHu3Mma. ['eHeTMka Kak Hayka, ee
Metobl. 3akoHbl I'. Mennens, T. Moprana. HaciienoBanve npu3HaKkoB, CUEIUICHHBIX C MOJIOM. MeTo bl
M3yYEHUS HACJIEICTBEHHOCTH YesioBeKa. B3anmopeiicTBre reHoB. Bubsl HacaeACTBEHHON M3MEHYUBOCTH,
ee mpuuuHbl. Mytarensl. Ceneknus, €e 3aJa4u, METObl U MpaKTUUeCKoe 3HaueHue. buorexnonorus, ee
HaIpaBJIeHUs. DTUYECKHUE aCTIEKThI KJIOHUPOBAHUSI.

Jlabopamopnas paboma.: BbIsIBICHUE NPU3HAKOB CXOJCTBA 3apOJIBIINICH YEIOBEKAa M APYTUX
MJICKOTTMTAIOIIHNX KaK JOKA3aTeIbCTBO UX POJCTBA.
Jlabopamopnass paboma: PelieHne >3leMEHTApHBIX TE€HETHYECKUX 3adad. [Ipaxmuueckas paboma:
CocraBiieHHE TTPOCTEHUIIINX CXEM CKpPEITUBAHMS.

Ilpakmuueckas paboma: BpIsiBIeHHEe UCTOYHUKOB MYTareéHOB B OKpYKaroIe cpeze (KOCBEHHO)
Y OIIEHKA WX BJIIUSHUS HA OPTaHU3M.



Ilpakmuueckas paboma: AHaTU3 W OICHKA JTHYECKUX AaCIEKTOB PAa3BUTHUS HEKOTOPHIX
UCCIIEIOBAHUN B OMOTEXHOIOTUM.

11 kace
Pa3nen 4. DBosronus :KUBOil NPUPOIBI

Hcropus sBomonnoHHBIX uiel. Bua, ero kpurepuu. [lomynsanus — CTpyKTypHas eqMHULA BUOA U
JJIEeMEHTapHasi enuHuua osBojouuu. Yuenue Y. J[lapBuna. CuHTeTHYecKass HCTOPHUS 3BOJIOLUH.
MuxkposBomrorusi. CriocoOsl BupooOpa3oBanus. Makpospoitonus. HampaBieHus u IyTH 3BOJIIOIUH.
Jloka3arenbCcTBa MPOMCXOKACHUE IBOIOINN OPraHMYECKOro Mupa. [ MmoTe3sl BOSHUKHOBEHUS )KU3HU Ha
3emuie. DBomronusl opranuyeckoro mupa. [Ipoucxoxnenue yenoBeka. Ilonoxkenue yenoBeka B cUCTEME
KUBOTHOTO MUPA. DBOJIOLMS YeJI0BEKa, OCHOBHbIE dTanbl. Packl yenoBeka.
Jlabopamopuas paboma: VI3ydenne npucrocoOJIeHHOCTH OPTraHU3MOB K Cpejie OOUTaHuUs.
Jlabopamopuas paboma: Onucanue ocoder BUaa 1Mo MOpQPOJIOTUYECKOMY KPUTEPHIO.
Jlabopamopuas pabom: BrisBlIeHHE U3MEHYUBOCTH Y 0COO€H 0THOTO BUIA.
Ipakmuueckaapaboma. AHanu3 M OLEHKA Pa3IMUHBIX TUIIOTE3 IPOUCXOXKICHUS KU3HU Ha 3emIIe
Ilpakxmuueckas paboma: Ananus U OIICHKa Pa3INIHBIX THITOTE3
MIPOUCXOXKICHUS YeTOBEKa.
Oxekypcus: Muoro0o0Opas3ue BU0B (OKPECTHOCTH 00pa30BaTEIBLHOTO YUPEIKICHHUS ).

Pa3nes 5. Dxojioruueckue cucreMbl M PUCYLIHe HM 3aKOHOMEPHOCTH

Cpena oOutanus, Okojoruueckue (akTopsl cpenpl  (abumoTHyeckue, OUMOTHYECKHE,
AQHTPOTIOTEHHBIC), UX 3HAYCHHE B JKU3HW OPTaHU3MOB. 3aKOHOMEPHOCTH BIMSHUS SKOJOTHUYECKHUX
(akTOpoB Ha opraHu3Mbl. B3auMOOTHOIIEHHS MEXIy OpraHu3MaMu. BuaoBas M MpoCTpaHCTBEHHas
CTpyKTypa 3kocucteM. [luiieBbie cBsA3M, KPYrOBOPOT BEIIECTB UIIPEBPAILLECHUSI SHEPTUH B IKOCHCTEMAX.
[IpyunHBl yCTOWYMBOCTH M CMEHBI 3KOCUCTEM. BimsHMe 4denoBeka Ha 3KOCUCTEMBI. VCKycCTBEHHBbIE
coo0recTBa — arporieHo3sl. buocdepa, ee kommnoHeHTHI. [1po6eMbl yCTOMUNBOTO pa3BUTHS OMOChEpHI.

Jlabopamopnass paboma: BbIsBICHHE aHTPONOTCHHBIX HW3MEHEHHH B DKOCHCTEMax CBOEH
MECTHOCTH.

Ipaxmuueckasa paboma: CocTaBieHHE CXeM Iepefadd BellecTBa U dHepruu (1ernei MUTaHus) B
9KOCHUCTEME.

CpaBHuTENbHAS XapaKTEPUCTHKA MPUPOIHBIX IKOCUCTEM U arpOdKOCUCTEM CBOEH MECTHOCTHU
Pemenune »skonoruueckux 3anad. AHaIU3 U OLEHKA MOCIEICTBUII COOCTBEHHOW JEsTENbHOCTH B
OKpY’Karolllel cpejie,rN100abHbIX HKOJIOTUYECKUX MPOOIEM U MyTel UX PeIIeHUs.

Oxckypcus: EcTecTBEHHbIE U UICKYCCTBEHHBIE SKOCUCTEMBI.

O6o6marouiee nosropenune. Urorosasi kondepenuus. (2 yaca)



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA KYPCA

JluunocmHusie pes3yilbmambspl OC60EHUA 9/IEKMUBHOC0 Kypca.

— (¢opMHUpOBaHHE BCECTOPOHHE OOpPA30BAHHOW, WHHUIIMATUBHONW M YCHEIIHOW IJUYHOCTH,
oOnamaromeil CUCTEMON COBPEMEHHBIX MHPOBO33PEHUYCCKUX B3TIISAOB, IIEHHOCTHBIX OPHCHTAIWH,
HHGﬁHO-HpaBCTBeHHBIX, KYJIbTYPHBIX U OTUYCCKHUX MMPHUHIUIIOB U HOPM IMOBCACHUSA, * OCO3HAHHUC cebs
Kak 4ieHa oOmiecTBa Ha TI00ATbHOM, PErHOHATHHOM M JIOKAIBHOM YPOBHSX (KHTENb IUIAHETHI
3emuis, rpaxaaHuH Poccuiickoit ®enepauuu, KUTEIb KOHKPETHOIO pEruoHa); * OCO3HAHHE
LIEJIOCTHOCTH IIPUPO/Ibl, HACEJIEHUS U X0341iCTBa 3eMJIM, MATEPUKOB, X KPYIHBIX PailOHOB U CTpaH;

— OCO3HAaHHE 3HAYMMOCTHU U OOIIHOCTH IJI00ATBHBIX TPOOJIEM YEJIOBEUYECTBA;

— 3HAaHHC OCHOBHBLIX NPUHIOUWIIOB W ITPaBUJI OTHOUICHUA K JKUBOH npupoaec, OCHOB 3J0pOBOTO
00paza KU3HU U 37J0pOBbEeCOEPETAIOIINX TEXHOJIOTHIA;

— peanu3alus yCTaHOBOK 3J0pOBOTO 00pa3a )KU3HHU;

- C(l)OpMI/IpOBaHHOCTI: MMO3HAaBATCJIbHBIX UHTCPECOB U MOTHBOB, HAIIPABJICHHBIX HAa U3Y4YCHUC
YKUBOU MPUPO/Ibl; MHTEIJIEKTYaIbHBIX YMEHHUH (I0Ka3bIBaTh, CTPOUThH PACCYXIEHUS, aHAIU3UPOBATh,
CpaBHHBATb, ACJIATh BEIBOJbI U I[p), 3CTETUYECKOTO OTHOIIEHUS K KUBBIM OOBEKTaM.

MemanpeomemHuule pe3ynomamsl 0C80EHUS IEKMUBHO20 KYPCA.:

— OBJIAJICHHE COCTABJISIONIUMH HCCIICIOBATEILCKOH M TPOCKTHOM JEATEIHHOCTH, BKIIFOUAs
YMCHUA BUACTH HpO6JI€My, CTaBUTDb BOIIPOCHI, BBIIBUT'ATh 'MIIOTE3bI, JaBATh ONIPEACIICHUA ITIOHATUAM,
KiaccuuIpoBaTh, HAOIIOIATH,

- IPOBOAWTE SKCIICPUMEHTEI, ACJIaTh BBIBOJAbLI U 3aKITFOUCHU A, O6T)$[CH$[TB, JOKa3bIBATh,
3aIUIIaTh CBOU HJICH;

— yMeHHe paboTaTh C pa3HbIMH HCTOYHMKAMHU WHGOPMAIMU: HAXOAWTh HH(POpPMAIUIO B
pa3IMYHBIX HCTOYHHMKAX (TeKcTe y4yeOHMKA, HAYYHO-TIOMYJSIPHON JIMTEpaType, CloBapsx |
CIIPaBOYHHMKAX), AHAJIM3UPOBATH M OILICHWBATh WHGOpPMAIMIO, MPeoOpa3oBbIBaTh MH(POPMALUIO U3
OIHOW (OpPMBI B JPYryl; COXpaHATh, NEpeAaBaTh M NPEACTABIATh WHPOPMALUIO B  BHIC
MPE3CHTAINH C TIOMOIIBIO TEXHUIECKUX CPEJICTB U HHDOPMAIIMOHHBIX TEXHOJIOTHIA,

— CIocoOHOCTh BBI6I/IpaTB HOEJICBBIE MW CMBICIIOBBIC YCTAHOBKHM B CBOHUX ,I[CP'ICTBHSIX n
IMOCTYIIKAax I10 OTHOIICHHUIO K JKMBOH IIpUpo A€, 3A0POBBIO CBOEMY U OKPYXXKAIOIINX;

— YMEHHE aJeKBaTHO HCIOJIb30BaTh PEUYEBBIC CPEACTBA ISl AUCKYCCMU M apryMEHTAIuu
CBOCH TO3WIIMH, CPAaBHUBATH pPa3HbIE TOYKU 3pPEHUS, ApPryMEHTHUPOBATH CBOKO TOYKY 3pEHUS,
OTCTauBaTh CBOKO TIIO3WMIIMIO, YMEHHE OIICHMBATh C TO3WIMN COLMAIBLHBIX HOPM COOCTBEHHBIC
MOCTYIKH U MTOCTYNKU JIPYTUX JIFOJEH;

— yMCHHME B3aUMOJCHCTBOBATh C JIIOJbMH, pPabOTaTh B KOJUIGKTHMBAX C BBINOJHEHUEM
Pa3IMYHBIX COIMANIBHBIX POJICH, MPEICTaBIATh ce0sl, BECTH JUCKYCCHIO U T.II.

IIpeomemnvie pe3ynomamol 0C80€HUs NEKMUBHO20 KVPCA:

— IIOHUMAaHHUE POJIU €CTECTBEHHBIX HAYK B PELLIEHUHU COBPEMEHHBIX MTPAKTUYECKUX 33]1a4
YeJI0BEYECTBA M IJI00aIbHBIX MTPOOJIEM;

— IPEACTaBICHHE O COBPEMEHHOI HAay4yHO KapTHHE MUpa M BJIAJICHUE OCHOBAMHU HAy4YHBIX
3HaHUH (TCOPUH, KOHIETIIUH, IPUHIIMIIOB, 3aKOHOB M 0a30BBIX MOHATHI);

— yMeHue padoTaTh ¢ pa3HBIMU UCTOYHUKAMU HH(OpMAIINH;

— yMEHHE BBIICTATh, OMUCHIBATH U OOBSICHSTD CYIIECTBEHHBIC PU3HAKH 0OBEKTOB U
SIBJICHU;

— BJaJIeHUE DIEMEHTAPHBIMU TPAKTUYECKUMU YMEHUSIMH TMPUMEHSATh MOPUOOpPHI |
WHCTPYMEHTBI IS ONPENEIICHUS] KOJMYECTBEHHBIX M KAUYECTBEHHBIX XapaKTEPUCTUK KOMIIOHEHTOB
cpenbl;

— yYMEHHE BECTH HaONIOJIeHUs 3a OOBEKTaMH, MPOIECCaMH U SBICHHSIMH OKpYKarolien
cpedbl, UX U3MEHEHUSAMH B PE3yJbTaTe NPUPOJHBIX U AHTPOIOT€HHBIX BO3JACHCTBUM, OLIEHUBATH UX
MOCJIEACTBUS;

— YMEHHE ITIPUMEHATHh €CTECTBEHHOHAYYHbIE 3HAaHHMS B [OBCEJHEBHOM KWU3HU  JUISA
O0OBSICHEHUS U OIEHKU PAa3HOOOPa3HBIX SIBJICHUN M MPOIECCOB, aIalTAllUN K YCIOBUSM MPOKUBAHUS



Ha OIpEeJIeIEHHON TEPPUTOPHH, CAMOCTOATEIBHOTO OIICHUBAHUS YPOBHS 0€30MaCHOCTU OKpYXKAroIen
Cpelbl Kak cephl )KU3HENCATEITbHOCTH;

O yMEHHE COOJII0IaTh MEphl OE30MMACHOCTH B Cilydae MPUPOHBIX CTUXUHHBIX OCACTBUN U
TEXHOTCHHBIX KaTtacTpod;

— aHaJW3 U OLIEHKA TMOCJIEJCTBUI ACATEIbHOCTH Y€I0BEKa B IPUPOAE, BIUSIHUS (PaKTOPOB
pHUCKa Ha 3710POBbE YEIOBEKA;

— BBIJICJICHHE CYIIECTBEHHBIX NPHU3HAKOB OHMOJOTHYECKHX OOBEKTOB (OTIMYUTEIBHBIX
MPU3HAKOB JKUBBIX OPraHU3MOB; KJIIETOK W OPraHU3MOB PACTCHHI, KUBOTHBIX, TPHOOB U OaKTEpHid,
OpraHu3Ma 4ejioBeKa);

— TpHUBEIEHHE J0Ka3aTeNbCTB (apryMEHTalusl) POJICTBA YENOBEKA C MIICKONUTAIOIIUMHU
KUBOTHBIMH; B3aMMOCBSI3U YeJIOBEKA M OKPYKAIOLIEH Cpelbl; 3aBUCHMOCTH 3/I0pPOBBSI YEJIOBEKA OT
COCTOSIHUSI OKPYKAFOIIEH cpeibl; He0OOXO0MMOCTH 3allIUThI OKPYKAIOIIECH CPeIbl;

— KaccuduKaus — onpeesieHne MPUHAIICKHOCTH OUOJIOTHYECKUX 0OOBEKTOB K
OTIpeNIeNIEHHON CHCTEMaTHYECKON TPYIIIE;

— pa3nuYeHHE Ha TaOIHIaX YaCTeH M OPraHOUOB KIIETKH, YKUBOTHBIX OT/ICIIBHBIX THIIOB U
KJIaCCOB;

— 3HaHWE OCHOBHBIX MTPABHJI MOBEICHHSI B IPHPO/JIE U OCHOB 3/I0pPOBOTO 00paza
KU3HH.

Kpowme Toro, o6yuaromuecs: JOMKHbBI BIaIE€Th CIEAYIONIUMHI
KOMITETEHTHOCTSIMU B OOJIACTH HCIIOJIb30BaHMS WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA:
KOMITIETEHIINH B cpepe nepBoHauYaIbHOTO HH(POPMALIMOHHOTO MOKCKA!

—  BBIACJATH KIIFOUEBHIE CII0BA UTSI MHPOPMAIIMOHHOTO TTOHCKA;

—  CaMOCTOSITEIHbHO HaXOAUTh HHPOPMAIIHIO B MHYOPMAIIMOHHOM IIOJIE;

—  OpraHu30BaTh MOMUCK B ceTu VHTepHET C MPUMEHEHUEM PA3IUYHBIX TOMCKOBBIX
MEXaHHU3MOB; TEXHOJOTUYECKIE KOMITETEHIUU:

—  COCTaBJIAATH IJIaH 000OIIEHHOTO XapakTepa;

—  TepeBOAUTH MH(OPMALIMIO U3 0JHOM (POPMBI MPEJCTABIECHUS B IPYTYIO;

—  BIIQJETh TEXHOJOTMYECKUMH HaBBIKAMU PAOOTHI C MAKETOM MPHUKIATHBIX IPOTPaMM
Microsoft Office;

—  HKCIOJIb30BaTh 0a30BbIE M PACHIMPEHHBIE BO3MOXKHOCTH HH(POPMAIIMOHHOTO TIOUCKA B
cetu VIHTEepHET; NpeAMETHO-aHATUTHUYECKNE KOMIETEHIIUHU: * BBIJICNSTh B TEKCTE TJIaBHOE,

—  aHanM3MpOBaTh UH(OPMALHIO;

—  CaMOCTOSATENbHO JIeTaTh BHIBOJbI U 000OIIEHHS Ha OCHOBE MOJYyYeHHOU HH(pOpMaIny;
OTIePAllMOHHO-/IEATEIbHOCTHBIE KOMIETEHIIHHU:

—  COCTAaBJISITh TE€3UCHI BHICTYIUICHHUS,

—  HCMOJb30BaTh PA3IUYHbIE CPEICTBA HATJISAHOCTH MIPHU BBICTYIUICHHH,

—  moAOupaTh COOTBETCTBYIOLIUI MaTepual JUid CO3/1aHus HHPOPMAIMOHHOTO MPOIYKTa,
MIPEJICTABICHHOTO B PA3IMYHBIX BUIAX;

—  odopmuaTe UHGOPMAIMOHHBIA MTPOAYKT B BHUIEC KOMIBIOTEPHON Mpe3eHTaluu
cpencrBamu nporpammbr Microsoft Power Point; koMMyHHUKaTHBHBIE KOMITETCHIIMH:

—  TPEeACTaBIATH COOCTBEHHBINM MHGOPMAIIMOHHBIHN MPOIYKT;

—  OTCTamBaTh COOCTBEHHYIO TOUKY 3pEHHUSI.

B pesynbrare oOyuenus no [Iporpamme yueOHOTO (3IE€KTHBHOTO) Kypca «AKTyalbHbBIE
BOIPOCHI COBPEMEHHOI OMOJIOTUNY» 00YJAIOIIUNACS HAyYUTCS:

— XapakTepus3oBaTh (OMHCHIBATH) OCHOBHBIE YPOBHU OpraHU3alMd >KUBOW MPHUPOMBI, HX
KOMITOHEHTBHI, TIPOIIECCHl U 3HAUEHUE B MPUPOJE; MOHATHE «OnocucTeMay; ydenue B.M.Bepnanckoro
0 Ouocdepe m Hoocdepe; BOZHUKHOBEHHME JKU3HU Ha 3eMJie U SBOJIIOLHUIO OPraHMYeCKOro MHUPa;
3Ha4YEeHHE JKUBOTO BEIlECTBA B OMOJIOTHUECKOM KPYrOBOPOTE BEILIECTB U MOTOKE dHEPrUM; Ouochepy
KaK TJIO0AbHYI0 OMOCHCTEMY U SKOCUCTEMY; BIMSIHHE XO3SMCTBEHHOU JESITENbHOCTH YeJIOBeKa Ha
Oouocthepy M Mepbl, HalpaBICHHbIE Ha €€ COXpaHeHHe; OMOreoIeHO3bl Kak OuocucreMy U
9KOCUCTEMY; arpod3KOCHUCTEMBI M HUX CTPYKTYpPHBbIE KOMIIOHEHTHI, MX 3HAa4€HHE B KpPyroBOPOTE
BEIIECTB W TIOTOKE DHEPrUM B DOKOCHUCTEME; NUIIEBbIE W TEPPUTOPUAIBHBIE CBS3H MEXKIY
MOMYJISIIIUSIMU Pa3HBIX BUIOB B OMOTEOIICHO3€, UX 3HAYCHHE; MPABHUIIO SKOJOTHYECKON MHpaMUJIbI,
npaBwio 10% B skocucTeMe; caMOpPETyISINI0; TPUIUHBI YCTOWYUBOCTH U CMEHBI SKOCHUCTEM; POJIb



OMOJIOTUYECKOTO Pa3HOOOpa3usi B YCTOMYMBOCTH OHOTEOIICHO3a (IKOCHCTEMBI); pEryIupOBaHUE
YUCIJIICHHOCTHU HOHYHHHI/Iﬁ i1 COXpaHCHUA YCTOI;'I‘-II/IBOCTI/I OKOCHUCTEM.

— CcpaBHHBATh (pacro3HaBaTh, y3HABATh, ONPEIENIATH) CBOWCTBA OMOCHCTEM PAa3HBIX YPOBHEU
OpraHM3aluM; MPUPOJHbIE OHUOrEOIEHO3bl arpoOHOIICHO3bI; pPOJb IOJIOBOTO M OECIOII0BOIO
pPa3sMHOXEHHS, HACJEJACTBEHHYI0O ¥  HEHACIEICTBEHHYI0 HM3MEHUYMBOCTh;, €CTECTBCHHBIH U
HCKYCCTBEHHBIH 0TOODP; apoMOp(o3bl U MAMOAMANITAIIMN; CTPOCHHE KIETOK MPOKAPHOT M 3YKApHOT;
MUTO3 B Melo3; ouocunte3 Oenka u (orocunres; PHK n JIHK; xucnoponusiii 1 6€CKUCIOPOAHBIH
CIIOCOOBI YHEPTreTUIECKOr0 0OMEHa;

— 000CHOBBIBaTh (OOBSACHATH, COINOCTABIATh, JENaTh BBIBOJBI) 3HAUCHHE YpPOBHEH
OpraHu3alluy KU3HH B TPUPOJIE; POJb OMOJOrHYECKOr0 KPyroBOpOTa B YCTOMUMBOCTH OmoOchepsr;
POJIb MHOTOOOpa3us MOMYJIALNUNA U BUJOB B COXPAaHEHUHU PaBHOBECHS B HKOCHCTEMAX; PEryJIHMpOBaHUE
YUCJIEHHOCTH TMONYJSIIUM JJI1  COXpaHEHWS YCTOMYMBOCTHM SKOCHCTEM; pOJIb IPOJYLIEHTOB,
KOHCYMEHTOB, PEAYLIEHTOB B 3KOCHCTEMax M arpo3KOCUCTEMax; MEphbl OXpaHbl JKUBOM IMPHUPOJBI;
POJIb 3BOJIOLMHM B Pa3BUTHUU KUBOM NPUPOIbI; 3HAYEHHUE MYyTalluii U €CTECTBEHHOro oTOOpa JuIs
SBOJIIOIIMM; POJb 3aKOHOB T'€HETHMKHM B CEJIEKLHMH; pOJIb XPOMOCOM U T€HOB B Iepeaaye
HAaCJIEICTBEHHOCTH;

— TPUMEHATh 3HaHUA MO Ouojoruu Ais (GOpMUPOBaHUS KapTHUHBI MHUpPA; JOKa3aTENbCTBA
€IMHCTBA OPraHMYECKOT0 MHpPA; OLEHKU COCTOSIHHMSI OKpY)KarolleWd cpebl; 0ObSCHEHUS (PYHKUUMA
KUBOTO BEUIECTBA, MPOUCXOKIECHUS KU3HU M ITANOB BOJIOLMH, TUIIOB CBA3€M M 3aBUCHUMOCTEHl B
OMoreoleHo3e; T'yMaHHOTO, 3TUYECKOTO IMOBEACHHUS B MPHUPOJE; OXpaHbl MPUPOABI M PEAKHX,
MCYEe3aloINX BUJIOB;

JI0Ka3aTeNIbCTBA YHUKAIBHOM IIEHHOCTH ’KU3HH, BCET'O KUBOTO; COXPAHEHUSI CBOETO 310POBbSI;

— BJIQJIETh YMEHUSAMM CpaBHHMBATbh, JOKAa3bIBaTh, BHIUJICHATH OCHOBHBIE HJIEHM B Y4eOHOM
MaTepualle; MoJib30BaThCs MPEAMETHBIM U MMEHHBIM yKa3aTeIs MM Ipu paboTe C ONpeaeauTensiMu
pacTeHuil U *KMBOTHBIX; COCTABIIATh TE3UCHI TEKCTA, KOHCIEKTHPOBATh TEKCT, TOTOBUTH pedeparTsl,
COCTaBJIATh CXEMBbI HA OCHOBE pabOThI
C TEKCTOM y4eOHMKA U JIUTEPATypPOH ISl TOTIOJIHUTEIBLHOIO YTEHUS 110 OMOJIOTHH.

Oo0yyaromuiicsi MOJY4YUT BO3MOKHOCTb HAYYHTHCS:

— ObvsacHams  ponb  OuoIO2UYECKUX Mmeoputl, 2unomes 6 QOpPMUPOBAHUU HAYYHO20
MUPOBO33peHUss — HOCUM 0000warowull xapakxmep u eKouaem 8 ceos ciedyroujue YMeHUs:
BBIJICIISATH OOBEKT OMOJIOTMYECKOTO HCCIIEI0BAHUS U HayKH, U3yYarollue JaHHbINA OOBEKT;
— ONpeAensiTh TEMbI Kypca, KOTOPbIE HOCAT MUPOBO33PEHUECKUN XapaKTep;

— OTIMYaTh HAyYHbIE METO/IbI, UCIIOJIb3yeMblEe B OUOJIOTHH;

OTIPEJIeNIATh MECTO OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK;

— JI0Ka3bIBaTh, YTO OPraHU3M — €AMHOE I1EJI0¢;

OOBSACHATH 3HAUCHUE JIJIS1 PA3BUTHSI OMOJIOTHYECKUX HAYK BbIICJICHUS YPOBHEM
OpraHu3aIiy KUBOM MPUPOIbL;

— 000CHOBBIBAThH €IMHCTBO OPraHUYECKOTO MUPA;

— BBIJIBUTaTh TUIIOTE3bI U OCYIIECTBIIATH UX TPOBEPKY;

— OTJIMYaTh TEOPHUIO OT TUIIOTE3HI;

— OOBSCHATH OTPUIIATEIHHOE BIIMSHHE aJKOTOJsI, HUKOTHHA, HApPKOTUYECKHX BEIIECTB Ha
pa3BUTHE 3apoJpblllla YEJIOBEKa; BIMSIHUE MYTareHOB HA OpPraHMW3M YeJIOBEKa, 3KOJIOTHYECKUX
(akTOpOB Ha OPraHU3MbI; B3aUMOCBSI3U OPraHU3MOB M OKpYKaIOLIeH Cpebl; MPUYUHBI SBOJIIOIHH,
M3MEHSIEeMOCTH BUJIOB, HAPYIIEHUI Pa3BUTHS OPTaHU3MOB, HACJIEICTBEHHBIX 3a00I€BaHN, MyTalIUH,
YCTOWYMBOCTH U CMEHBI DKOCHCTEM; HEOOXOJUMOCTH COXpaHEHUSI MHOT000pa3us BUIOB;

— HaXoJuTh MHPOPMAIUIO O OHOIOTUYECKUX O0BEKTaX B PA3NUYHBIX UCTOYHUKAX (Y4EOHBIX
TEKCTaX, CIPABOYHUKAX, HAYYHO-TIOMYISIPHBIX W3JIaHUSAX, KOMIBIOTEPHBIX 0a3axX NaHHBIX, pecypcax
WHTepHeT) U KPUTUYECKH €€ OI[CHUBATh.

— Ob6vAcuamb ponb OUOIO2UYECKUX Meopull, uoetll, NPUHYUNos, 2unomes 8 opmMuposanuu
COBPEMEHHOU eCMeCmME8eHHO-HAYYHOU KAPMUHbl MUpa — HOCUM UHMESPAMUBHLIL Xapakmep U
gKntouaem 6 cebs credyioujue YMeHus:

— OHNpCACIIATh MPUHAMJICIKHOCTD OHOJIOrUYECKOT0 00BEKTa K YPOBHIO OpraHu3anuu )KUBOTo,



— TNPUBOJIUTH IPUMEPHI IPOSBICHUS HEPAPXUIECKOTO IPUHIINIIA
OpraHu3aIuy KUBOUTTPUPOIBI;
— O0OBACHATH HEOOXOAUMOCTD BBIJCIICHHS IPHUHIUIIOB OPTaHU3AIMH KHBOM PHPOIBI;
— YKa3bIBaTh KPUTEPHUH BBIICICHUS Pa3IMYHBIX YPOBHEW OpraHU3aIH KUBOK
TIPUPOJIBI;

— OTIMYaTh OMOJIOTUYECKHE CHCTEMBI OT 00BbEKTOB HEXXUBOH MTPHPOIBI;

— CpaBHMBaThb OHOJIOTUYECKHE OOBEKTHl (XMMHUYECKMM COCTaB TeJd JKUBOM U
HEKMBOW TPUPOIBI, 3apOJBIIIM YEIOBEKa M JPYTUX MIICKOMUTAIONUX, TMPHUPOIHBIC
OKOCHCTEMBI M arpodKOCHCTEMBI CBOEH MECTHOCTH), MpPOIECCH (€CTECTBEHHBIA U
HCKYCCTBEHHBIH 0TOOp, M0JI0BOE U OECosioe pa3MHOKEHHE) U JIENIaTh BbIBOJIbI HA OCHOBE
CpaBHEHWS,

— pemaTh JJIEMEHTAapHbIE OHOJOTMYECKHE 33aJa4H; COCTABJIATH 3JIEMEHTapHBIC
CXEMBl CKpEIIMBAaHUS W CXEMbl TepeHOCa BEIIECTB M JHEPTHH B DKOCHUCTeMax (Ieru
MUTaHUS);

— aHaNIM3WPOBAaTh ¥ OIICHWBATh pPA3JIMYHBIE THIOTE3bl CYIIHOCTH >KW3HH,
MIPOUCXOXKJICHUS JKU3HU U YEIOBEKA, TJI00ANbHBIE SKOJIOTHYECKHE TMPOOIEeMbl U MyTH UX
perieHus1, TOCIECTBUSI COOCTBEHHOMN JEATEIHFHOCTH B OKPYXKAIOIICH Cpeie;

— W3ydYaTh W3MEHEHUS B OKOCHUCTeMaxX Ha OHOJIOTHYECKHUX MOJIEISIX;

[IpencraBnennas Bpaboueli mporpaMmme MociieI0BaTeIbHOCTh TPEOOBaHUH K
KaXX/IOMY YPOKY COOTBETCTBYET YCIIOKHEHHIO MTPOBEPSIEMBIX BHJIOB JIEATCITHHOCTH.

— HUcnonvzosamv npuobpemenuvie 3HaAHUSL U YMEHUs 6 NPAKMUYECKOU
0esmenbHOCIU UNOBCEOHEBHOU HCUSHUL!

— coOmonaTte Mepbl NPOQUIAKTUKH  OTPaBIEHHUM, BHUPYCHBIX M  JPYTrUX
3a00JI€BaHN, CTPECCOB, BPEAHBIX MPUBBIUEK (KypEeHHE, aJIKOTOJU3M, HapKOMaHUs);
MIpaBuUJI OBEICHUS B IPUPOIHOM CpeEIe;

— OKa3bIBaTh MEPBYIO MOMOIIb IPU MPOCTYAHBIX U APYTUX 3a00/1€BaHUSIX,
OTPaBJICHUUITHUILEBBIMU MTPOTYKTAMH;

— OILIGHMBATh ITUYECKUE aCTIEKThl HEKOTOPBIX UCCIIEI0OBAaHUI B 00J1aCTH
OMOTEXHOJIOTUH(KIOHUPOBAHUE, HCKYCCTBEHHOE OIIOJ0TBOPEHUE).

Jlis mpuoOpereHuss MPaKkTUYECKUX HABBIKOB M IOBBIIICHUS YPOBHS 3HAHUN B
pabouyronporpaMMy BKIIOUEHBI JJAOOpaTOpHBIE U MPAKTHUECKHE paboThl, IKCKypcuu. [1pu
BBITIOJIHEHUHN JTAOOPAaTOpHON pabOThl HM3y4alOTCS JKMBBbIE OHOJIOTMYECKHUE OOBEKTHI,
MUKpOTpenaparbl, repdapuu, KOJUIEKIMU U T.A. BBINOTHEHHE NpakTUYecKol paboThI
HampaBjieHO Ha ¢GOpMHUpOBaHHUE OOIICYYEOHBIX YMEHHM, a TakKe YMEHUH ydeOHO-
M03HABATEIbHOMN JAEATEILHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE KYPCA

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HauMeHoBaHHne
Ne (m¢posbie)
pa3aeoB U TeM Konrtpoabubie | IlpakTnueckue
n/n Bceero o0pa3oBaTejibH
NnporpamMmbl padoTsI padoThbI
ble pecypchl
buomorus B https://lesson.edu.ru/
SKH3HH 06/777class=77
1 3
COBPEMEHHO
yeJoBeKa
OCHOBEI https://lesson.edu.ru/
2 UTOTOT UK 13 1 06/77?class=77
Opraamusm Kak https://lesson.edu.ru/
3 Ouonorndyeckas 18 1 3 06/777class=77
cucTeMa
OBIIEE
- 34 1 4
KOJIMYECTBO HACOB
11 KJIACC
Koan4yecTBo yacos JJIeKTPOHHbIE
HaunmeHnoBanue
Ne (uudpoBbIe)
pa3aeyioB U TeM Kontpoabubie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibH
NMPOrpamMmmbl padoThI padoThI
ble pecypchl
1 DBOJIIOLNS KUBOU 21 1 ) https://lesson.edu.ru/
IPUPOIBI 06/777class=77
JKOJIOIHUECKHE https://lesson.edu.ru/
CHCTEMBL 1 06/772class=77
2 11 2
MIPUCYIIHE UM
3aKOHOMEPHOCTH
https://lesson.edu.ru/
3 Obobmerne 2 ! 06/777class=77
BIIEE
OB 34 2 4

KOJIMYECTBO YACOB



https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KoaudecTBOo yacoB 3J'IeKTp0HHbIe
Ne Tema ypoka Kontpoa | Ilpakruyec | arta uudposbie
n/n Bcero | bHBIE KHe u3yueHnusi | odOpa3oBaTesibHbIE
padoThI padoTsI pecypchl
buosnorus B xKuU3HU https://lesson.edu.ru/06/10
COBPEMEHHOTO 2class=10
1 yenoBeka. Kparkas 1
HCTOPUS PA3BUTHUS
ouonoruu. BeoaHbIii
WHCTPYKTaX 10 T/0.
Mertoas! MO3HaHUS https://lesson.edu.ru/06/10
5 ouosorun. YpoBHU L 2class=10
OpraHH3aIuH KUBOH
TIPUPOJIBI.
Ponb Ononornyeckux https://lesson.edu.ru/06/10
Teopuii, uaei, ?class=10
TUIOTE3 B
hopmupoBaHUHT
COBPEMEHHOU
3. €CTECTBEHHOHAYUYHOU 1
CUCTEMBbI MUpA.
Hoctmxenus
COBPEMEHHOU
OHMOJIOTUH Ha CITyX0e
YeloBeKa
Kinerounas Teopus, https://lesson.edu.ru/06/10
€€ pa3BUTHE U POJb B 2class=10
" hopmMupoBaHUHU 1
COBPEMEHHOM
€CTECTBEHHOHAYyYHOU
KapTUHBI MUpa
5 Xumuyeckas 1 https://lesson.edu.ru/06/10
' OpraHM3alus KIETKH. 2class=10
Crpoenne https://lesson.edu.ru/06/10
6. MPOKAPUOTHUECKOH U 1 2class=10
YKapUOTHIECKOU
KIIETKH
https://lesson.edu.ru/06/10
7. JIaGopatopHas 1 ?Clgsszlo



https://lesson.edu.ru/06/10?class=10
https://lesson.edu.ru/06/10?class=10
https://lesson.edu.ru/06/10?class=10
https://lesson.edu.ru/06/10?class=10
https://lesson.edu.ru/06/10?class=10
https://lesson.edu.ru/06/10?class=10
https://lesson.edu.ru/06/10?class=10
https://lesson.edu.ru/06/10?class=10
https://lesson.edu.ru/06/10?class=10
https://lesson.edu.ru/06/10?class=10
https://lesson.edu.ru/06/10?class=10
https://lesson.edu.ru/06/10?class=10
https://lesson.edu.ru/06/10?class=10
https://lesson.edu.ru/06/10?class=10

pabora 1:
HaOmronenue KieTox
pacTeHui,
YKUBOTHBIX,
OakTepuit o
MHUKPOCKOTIOM, UX

HA3Y4YECHUE U
OTMCaHue
Jlaboparopuas https://lesson.edu.ru/06/10
paboTa 2: 2class=10
8 [Ipurorosienue n
OTIMCaHue
MHUKPOTIPEIIapaToB
KJIETOK PaCTECHHI.
[TpakTnueckas https://lesson.edu.ru/06/10
pa6ora 1: CpaBHenue ?class=10
9. CTPOCHUS KIIETOK
pacTeHui u
JKUBOTHBIX.
Bupycer — https://lesson.edu.ru/06/10
10. | wmekmerounas popma 2class=10
KU3HU.
11. | MeraBomm3M KIeTKH https://lesson.edu.ru/06/10
?class=10
12 DHepreTUIeCKui ff;ttps:/ﬁlesson.edu.ru/06/10
"1 obMmen ’class=10
13. | dortocHHTe3 https://lesson.edu.ru/06/10
?class=10
14. | BrocuuTes Geka https://lesson.edu.ru/06/10
?class=10
JKU3HEHHBIN LUK https://lesson.edu.ru/06/10
15. | xuerku. Muros. 2class=10
Meiio3
Jlaboparopnas https://lesson.edu.ru/06/10
pabora 3: U3y4enue 2class=10
16. | a3 muTO3a B
KJIETKaX KOpeIIKax
TyKa.
Pa3zmHuoxeHune https://lesson.edu.ru/06/10
17 | OPpramm3MoB 2class=10
(monoBoe u
Oecroioe).
18. | OmyosOTBOpEHHE I https://lesson.edu.ru/06/10

?class=10



https://lesson.edu.ru/06/10?class=10
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https://lesson.edu.ru/06/10?class=10

€ro BUJbI.

19.

Hcnons3oBanue
[I0JIOBOT'O M
0ecrosoro
Pa3MHOKCHHSI B
MPaKTUYECKOUN
JIEATEIILHOCTH
YyeJIoBeKa.

https://lesson.edu.ru/06/10
?class=10

20.

DOMOpHOHATBHOE U
OCTAMOpHOHAIBHOE
paszButue. [IpruanHb
HapyLIEHUs

Pa3BUTHA OpraHU3Ma.

https://lesson.edu.ru/06/10
?class=10

21.

Jlaboparopnas
pabora 4:
BrisBnenue
MPU3HAKOB CXOJCTBA
3apoablen
YelIoBeKa U JIPYrux
MJIEKOTIUTAIOIINX
KaK JI0Ka3aTeJIbCTBO
UX POJICTBA

https://lesson.edu.ru/06/10
?class=10

22.

['enernka kak Hayka,
€e METO/Ibl

https://lesson.edu.ru/06/10
?class=10

23.

3akonsl I'. Mennens,
MonorubpuaHoe
CKpEIIMBaHUE

https://lesson.edu.ru/06/10
?class=10

24,

JluruopuHoe
CKpEILMBaHHUE.

https://lesson.edu.ru/06/10
?class=10

25.

JlaGoparopuas
pabota Ne5
«Pemenne
AIIEMEHTAPHBIX
TeHETHUYECKUX
3a1a4»

https://lesson.edu.ru/06/10
?class=10

26.

IIpaxTuueckas
paboTa 2:
«CocraBnenue
IIPOCTENIIINX CXEM
CKPELLIUBAHUS»

https://lesson.edu.ru/06/10
?class=10

27.

CuemieHHoe
HaCJIEIOBAHUE

https://lesson.edu.ru/06/10
?class=10



https://lesson.edu.ru/06/10?class=10
https://lesson.edu.ru/06/10?class=10
https://lesson.edu.ru/06/10?class=10
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https://lesson.edu.ru/06/10?class=10
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https://lesson.edu.ru/06/10?class=10

MIPU3HAKOB.
HacnenoBanue
MIPU3HAKOB,
CHCIINICHHBIX C
IIOJIOM.

28.

Meroas! n3ydeHus
HACJICACTBEHHOCTH
4eJI0BEKa

https://lesson.edu.ru/06/10
?class=10

29.

B3aumoeictBue
TEHOB.

https://lesson.edu.ru/06/10
?class=10

30.

Bunasr
HaCJICICTBEHHOM
H3MEHYUBOCTH, €€
MPUYMHBIL.
MyrareHsl.

https://lesson.edu.ru/06/10
?class=10

31.

[TpakTnueckas
pabora 3:
«BpIsiBIICHUE
HMCTOYHUKOB
MYyTareHoB B
OKpYyKalollen cpene
(KOCBEHHO) | OIICHKA
UX BIIMSHUA Ha
OpraHu3M»»

https://lesson.edu.ru/06/10
?class=10

32.

Cenexnus, 3aJa4H,
METOJbI U
MPaKTUYECKOE
3HAYEHUE

https://lesson.edu.ru/06/10
?class=10

33.

buorexnonorus, ee
HanpaBJICHUS.
IIpakTuueckas
pabora 4: «AHa)INU3 U
OLICHKA ATUYECKUX
aCIIEeKTOB Pa3BUTHUS
HEKOTOPBIX
HCCIEOBAaHUN B
OMOTEXHOJIOTUH

https://lesson.edu.ru/06/10
?class=10

34.

KonTtponsHas padorta
0 pa3aennam
«OCHOBEI
LUTOJIOTUN» U
«Opranusm Kak
Ouosioruueckas

https://lesson.edu.ru/06/10
?class=10
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https://lesson.edu.ru/06/10?class=10
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cucrema»

OBUIEE KOJIMYECTBO
YACOB 1O 34 4 4 Bcero: JI/p -5 mr. I1/p — 4 m.
I[TPOI'PAMME
11 KJIACC
KoJsnyecTBo 4yacoB DIeKTPOHHbIE
Ne
e Tema ypoxa Konrpo | Ipakruuec | /[lara uugposkie
n/n Bcero JIbHBbIE KHe H3yUYCHUSA Oﬁpa3OBaTeJII)HI)Ie
padoThI padoThI pecypchl
HWcropus pa3sutus https://lesson.edu.ru/06/11
1. IBOJIIOI[MOHHBIX 1 2class=11
MpeACTaBICHUI
DBOIOLIMOHHAS https://lesson.edu.ru/06/11
2 1 2class=11
teopus Y.JlapsuHa. fClass=11
Cunrernueckas https://lesson.edu.ru/06/11
3. 1 2class=11
WCTOPHS DBOJTIOIIAN £Class=11
JlokazarenbcTBa https://lesson.edu.ru/06/11
4 SBOJTFOIUHT 1 2class=11
Bun. Kputepun u https://lesson.edu.ru/06/11
CTPYKTYpa. 2class=11
JlabopaTopHas
pabota Nel
5. . 1
«Omnmcanue ocodei
BH/JIA 110
MOP(HOJIOTHIECKOMY
KPUTEPHUIO»
I'enetnueckue https://lesson.edu.ru/06/11
HpoLEecchl B 2class=11
MOMYJISIHX.
JlaGopaTopHas
6. pabora No2 1
«BblIsiBIIEHUE
U3MEHYUBOCTH Y
oco0eif 0JHOTO
BHJIa».
7 JIBIKYIIHE CUTIBI https://lesson.edu.ru/06/11
' SBOJIOLHH. L 2class=11
Bbopsba 3a https://lesson.edu.ru/06/11
8. 1 ?class=11
CYILECTBOBaHUE ;



https://lesson.edu.ru/06/11?class=11
https://lesson.edu.ru/06/11?class=11
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https://lesson.edu.ru/06/11?class=11
https://lesson.edu.ru/06/11?class=11

®opMbI
€CTECTBEHHOTO
otbopa.

https://lesson.edu.ru/06/11
2class=11

10.

[TpucnocobaeHHOCTD
OpPraHu3MOB -
pe3yJbTaT ACUCTBUS
(baxTopoB
HBOJTIOIUH.
JlaGopaTopHas
pabota Ne3
«3yuenue
MIPUCTIOCOOIEHHOCTH
OpraHu3MOB K cpeJie
oOUTaHU»

https://lesson.edu.ru/06/11
?class=11

11.

BunooOpa3zoBanue

https://lesson.edu.ru/06/11
?class=11

12.

OcHOBHBIE IIYTH U
HaTpaBJICHUS
IBOJIFOIIMOHHOTO
nporecca

https://lesson.edu.ru/06/11
?class=11

13.

KonTposibHO —
00001IaroIIMil Ypok
o TeMe: «YdeHHe
00 »BOTIOIINH
OpPraHUYECKOTO
MHPaY

https://lesson.edu.ru/06/11
?class=11

14.

PaszButue
MpeJICTaBICHUN O
BO3HHKHOBEHHU
JKH3HH Ha 3eMiIIe.
IIpakTuueckas
pabora 1. AHaim3 u
OIICHKA Pa3JInYHbIX
THIIOTE3
MPOUCXOXKACHUS
JKH3HH Ha 3eMiIe

https://lesson.edu.ru/06/11
?class=11

15.

I'mnore3a Onapuna —
XoJgeiHa.

https://lesson.edu.ru/06/11
?class=11

16.

Pa3BuTHe xu3Hu B
apXeNCKYIo U
MIPOTEPO30MCKYIO
3pBIL.

https://lesson.edu.ru/06/11
?class=11

17.

PazButne xxn3zHu

https://lesson.edu.ru/06/11



https://lesson.edu.ru/06/11?class=11
https://lesson.edu.ru/06/11?class=11
https://lesson.edu.ru/06/11?class=11
https://lesson.edu.ru/06/11?class=11
https://lesson.edu.ru/06/11?class=11
https://lesson.edu.ru/06/11?class=11
https://lesson.edu.ru/06/11?class=11
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https://lesson.edu.ru/06/11?class=11
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https://lesson.edu.ru/06/11?class=11
https://lesson.edu.ru/06/11?class=11

1ajJI€030€ U ME3030€

?class=11

18.

PazButue
OPraHu4ecKoro Mupa
B KallHO30¢

https://lesson.edu.ru/06/11
2class=11

19.

AHTpoOnorenes.
[Tomoxenue
YeJI0BEKA B CUCTEME
YKUBOTHOTO MUpa.
[IpakTnueckas
pabota 2: AHanu3 u
OIIEHKA PA3IUYHBIX
TUTIOTE3
MIPOUCXOKICHUS
YeoBeKa.

https://lesson.edu.ru/06/11
?class=11

20.

OCHOBHBIE CTaINH
AHTPOIIOTEHE3a U €T0
JIBUKYIIIHE CHITHI.

https://lesson.edu.ru/06/11
?class=11

21.

Pacwl yenoBeka

https://lesson.edu.ru/06/11
?class=11

22.

OKOJIOTHYECKHE
(hakTOophI CpeibI.
JlabopaTopHas
pabota Ne4.
«Br1aBieHue
AQHTPOTIOT€HHBIX
H3MCHCHHUH B
9KOCHCTEMAX CBOEH
MECTHOCTH»

https://lesson.edu.ru/06/11
?class=11

23.

OOmue
3aKOHOMEPHOCTHU
BIIMSHUSA
SKOJIOTHYECKUX
(hakTOpoB Ha
OpraHU3MBbI.
OrpaHuyuBaromuii

¢axTop.

https://lesson.edu.ru/06/11
?class=11

24,

MexBuIoBbIE
OTHOIIIEHUS
OpraHu3MoOB

https://lesson.edu.ru/06/11
?class=11

25.

Okocucrema. [Totox
SHEPrUH U LIENN
MUTaHUS.
IIpaxTnueckas

https://lesson.edu.ru/06/11
?class=11
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https://lesson.edu.ru/06/11?class=11

pabota 3:
CocraBjeHHE CXeM
nepelayn BelecTBa
Y SHepru (uernen
MIUTaHUs) B
9KOCHUCTEME.

26.

[IpakTnueckas
pabora 4
«CpaBHUTENBHAS
XapaKTEPUCTHKA
MIPUPOTHBIX
9KOCHUCTEM U
arposKOCUCTEM
CBOEH MECTHOCTH.
Pemenne
IKOJIOTUYECKUX
3a7a4. AHaJIN3 U
OIleHKa MOCIIEACTBUN
cOOCTBEHHOM
NESTETHHOCTH B
OKpYyJKarolen cpene,
TJI00aTBHBIX
9KOJIOTHUECKUX
mpooJIeM U TyTel ux
pelIeHus.

https://lesson.edu.ru/06/11
?class=11

217.

CMeHa DKOCUCTEM

https://lesson.edu.ru/06/11
?class=11

28.

VYyenue o 6uocdepe.
Crpykrypa
ouocdepsl. XKusoe
BeIeCTBO Onochepsl

https://lesson.edu.ru/06/11
?class=11

29.

Kpyrosopot
BelecTB B Onochepe

https://lesson.edu.ru/06/11
?class=11

30.

Oxpana npupo/sl, ee
aCTeKThl, TPaBUJIA,
MIPUHIIUIIBI 1 MEPBI.

https://lesson.edu.ru/06/11
?class=11

31.

Oxkpyxaromias cpena
U 3/I0POBBE YEJIOBEKA

https://lesson.edu.ru/06/11
?class=11

32.

I'nmoGaneHbIE
DKOJIOTUYECKUE
pOOIEeMbI

https://lesson.edu.ru/06/11
?class=11

33.

Oo6o01aromiee
MIOBTOPEHHUE.

https://lesson.edu.ru/06/11
?class=11
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Hrorosasa

KOH(pEepeH s

34 Hrorosas 1 Qttps:/ilesson.edu.ru/06/11
KOH(pepeHIs ?class=11

OBUIEE KOJIMYECTBO

YJACOB IIO 34 Bceero: JI/p — 4 wrt. I/p — 4 mrr.

[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

ChopMHUpOBAaHHOCTh 3HAHWNA O MECTE€ W POJM OWMOJIOTMH B CHCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUpPOBAHHMH COBPEMEHHOW €CTEeCTBEHHO-
Hay4yHOM KapTHHBI MHpa M HaAy4HOI'O MHUPOBO33PEHHUS; O BKIAJE POCCUHCKUX U
3apy0exHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OWOJOTUH; (YHKIHOHAIBHON

TpaMOTHOCTH YCJIOBCKA JJId PCIHICHUA )KU3HCHHBIX 3a1a4

YMeHHne packpbIBaTh coJepKaHUE OWOJIOTUYECKUX TEPMUHOB W TIOHITHH:
KW3Hb, KJIETKa, OpraHu3M; MeTtabonm3M (0OMEH BEIIeCTB W MpeBpaIlicHue
SHEPTHH), TOMEOCTa3 (CaMOperyssius), YpPOBHEBas OpTraHU3AIMUS >KUBBIX
CHUCTEM, CaMOBOCITPOU3BEICHNE (penpoaykuus), HACJIEICTBEHHOCTb,

U3MECHYUBOCTD, POCT U Pa3BUTUC

YMmenue wu3naratb OMOJOrMYECKHE TEOpUHM (KJIETOYHAas, XPOMOCOMHas,
MyTarmoHnHas), 3akonsl (I'. Menaens, T. Moprana, H.W. BaBunosa) u yaenus (o
LIEHTpaX MHOTroo0pa3us W TPOUCXOXKIEHUS KylnbTypHbIX pactenuid H.U.

BasuiioBa), onpenenaTs rpaHulbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM

YMeHne BiaeTh METOJaMU HAy4dyHOTO IO3HAHMs B OWOJorMu (HAOJIOJCHHE W
OTIMCAHUE JKUBBIX CHCTEM, IMPOIIECCOB M SIBJICHUI; OPraHU3AIMs U MPOBEICHHE
OMOJIOTHYECKOI0  DKCICPUMEHTA,  BBIJBKCHHE  THIOTE3bl;  BBISBJICHUC
3aBUCHUMOCTH MEX]y HCCIICIyeMbIMU BEJIMYMHAMHU, OOBSICHCHHE MOJYYCHHBIX
Pe3yJIbTaTOB, UCIOJb30BAHHBIX HAYYHBIX TMOHITHH, TCOPUH M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOABI HA OCHOBAHUU IIOJTYUCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIICHATH CYHICCTBCHHbBIC IIPU3HAKU BHPYCOB, KJIICTOK IIPOKAPHUOT U
OYKapuoOT, OAHOKJIICTOYHBIX U MHOT'OKJICTOYHBIX OPIraHU3MOB; 0COOEHHOCTHU
IIpoucCCcoB obMeHa BCHICCTB U IMPCBPAIICHUA SHCPIUU B KIICTKC, (bOTOCI/IHTe?»a,
IJIaCTUYCCKOTO U SHCPreTUYCCKOI'O 06MeHa, XCMOCHHTEC3a, MHTO34, Meﬁo:;a,
OINIOAOTBOPCHUS, PA3SMHOKCHHUA, WHAWBUIAYAJIBHOTO PpPa3BUTUA OpraHu3Ma

(oHTOTCHE3)

YMmenue NPUMCHATH IOJIYYCHHBIC 3HAHUWA I OOBSICHEHUSI OHMOJIOTMYCCKHUX
IIponeccoB u HBHCHHﬁ, AJI IIPUHATUS TPAKTUICCKUX peH_IeHI/Iﬁ B IIOBCEIHEBHOM
JKHM3HH B ILCIAX oOecneueHUs OE30IMaCHOCTH CBOETO 3A0POBbA WU 3J0pPOBbLSA
OKpYKaromunx Jno;[eﬁ, CO6J'IIOI[CHI/I$I HOpM TpaMOTHOI'O0 TIOBCACHHA B

Oprn(anmeﬁ HpHpO,[[HOﬁ cpeac; NOHUMAaHUC HGO6XO,Z[I/IMOCTI/I HUCIIOJIB30BaHUA




JOCTH)KEHU COBPEMEHHOM OHMOJIOTMM M OMOTEXHOJIOTUH Ui PalMOHAIBHOTO

MIPUPO/I0II0JIL30BAHUS

YmMmenue pemaTth 3JICMCHTAPHBIC TCHECTUYCCKUEC 3ala4Yi Ha MOHO- U III/II‘I/I6pI/II[HOG
7 CKpCHIMBAHHUE, CUCIIJICHHOC HACICAOBAHNEC, COCTABIIATL CXECMbI MOHOI‘I/I6pI/IIIHOFO

CKpCIIMBaHUA U NPCACKA3aHUs HACIICAOBAaHUS IIPU3HAKOB Y OPraHu3MoOB

YMeHne BBINONHATH JIAOOPAaTOpPHBIE W MpakTHYeckue paboThl, COONIOIaTh

npaBuiIa Mpu padoTe ¢ y4eOHBIM 1 JTa00PaTOPHBIM 000PYAOBaHUEM

YMeHne KpUTHYECKHM OIEHMBATh M HHTEPIPETUPOBATH  WH(POPMAIHIO
OMOJIOTUYECKOTO COJIEpXKAHMS, BKIIOYAIONIYIO IICEBJOHAY4YHBIC 3HAaHUS U3
pasznuuHbIX uctouHukoB (CMU, HaydyHO-TIOMyNspHBIE MaTepHalibl); ITUUECKUE

ACIICKThI COBPCMCHHBIX I/ICCJ'IC)IOBaHI/II\/'I B 6I/IOJ'IOFI/II/I, MCIHIINHE, OMOTEXHOJIOTUH

YMmeHue coziaBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOIIeHMs], 00001as

10 OnoJIOTHYECKYI0 HWH(OPMAIUI0 W3 HECKOJBKHX HCTOYHHKOB, TPAMOTHO

WCI0JIb30BaTh MOHATUIHBIN anmapat 6MOJ0THI

11 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o001ero o0pa3oBaHus

ChopMUpOBaHHOCTh 3HAHWW O MECTE€ W POJIM OWMOJIOTHH B CHCTEME HAYYHOTO
3HAaHUSl E€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
1 HAYYHOH KapTUHBI MHUpAa U HAyYHOTO MUPOBO33PEHUS; O BKJIAJEC POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJIOTHH;, (PYHKIIMOHAIBHON

T'paMOTHOCTH Y€JIOBCKA JJId PCHICHUA )KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJep)KaHUE OMOJOTUYECKHX TEPMUHOB U TMOHSATUN: BUI,
HNOMyYNALNSI, TeHO(MOH, SBOJIONUS, IBUXKYIIHE CUJbl ((aKTOphI) 3BOJIOLUH,
2 IpUCTIOCOOICHHOCTh OPraHU3MOB, BUI000pa30BaHue, SKOJIOrHUEcKre (HaKToOPBI,
9KOCUCTEMa, MPOAYIEHTHI, KOHCYMEHTBHI, pPEIYLEeHTbl, LeNu [UTaHUs,

9KOJIOTHYECKasi MUpaMuIa, OuoreoreHo3, ouocdepa

YMenue uznaraTh Ouosorudeckre Teopuu (dBosonnonHas teopus Y. [lapBuna,
CUHTETHYECKasi TEOPHsI IBOJIOLINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apOIBIIIIEBOTO
3 cxoactBa K.M. bapa, uepenoBaHus TIaBHBIX HAMpaBlIEHUN U MyTeH BOIIOLUU
A.H. CeseprioBa, yuenus o 6uocdepe B.1. BepHanckoro), onpenensiTh rpaHHUIIbI

X MPUMEHUMOCTH K ) KXUBBIM CUCTEMaM

YMeHnue BiajgeTh METOJaMH HAay4YHOTO TIO3HAHUS B Ouoyoruu (HaGJ’IIOI[eHI/IC u
4 ONHNCAaHUC KHUBBIX CHCTCM, IMPOLCCCOB U HBJ'IeHPIfI; opraHu3anusa U MpoBCACHUC

OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIIBMOKCHHEC THUIIOTE3BI, BBISIBJICHUC




3aBUCHUMOCTU MCIKAY HUCCIICAYCMbIMU BCINYHNHAMU, 00BbACHEHHE MOJIYYCHHBIX
PE3YyIbTATOB, HMCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB; YMCHHUC

ACJIaTh BBIBOABI HA OCHOBAHUWHU IMOJTYUCHHBIX pe3y.HBTaTOB)

VYMmenne BBLACTATE CYHICCTBCHHBIC IIPU3HAKU CTPOCHUA OHMOJIOTUYECKUX
00BEKTOB: BHUJIOB, MOMYJISALMHA, NPOAYLEHTOB, KOHCYMEHTOB, DPEIYyLEHTOB,
OMOreol€HO30B U SKOCHUCTEM; OCOOEHHOCTH IIPOLECCOB HAcIeACTBEHHOMN
M3MEHYMBOCTH, ECTECTBEHHOTO 0TOOpa, BUA000pa30BaHUs, IPUCITIOCOOICHHOCTH
OpraHW3MOB, JEUCTBHUS JKOJIOTHYECKUX (PAKTOPOB Ha OPraHuU3MbI, IEpeHoca
BCIICCTB MW IIOTOKAa JSHEPTHMU B OJKOCHUCTEMAX, AHTPOIOICHHBIX U3MEHEHUU B
9KOCHUCTEMAaX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB M OMOTCOXMMHUYECKUX

LIUKJIOB B Ouocdepe

YMeHue MNpUMEHSTh MOJIY4YEHHbIE 3HAHUS I OOBACHEHUS OMOJIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, NIl IPUHSTHUS NPAKTHYECKUX PEIICHUH B NOBCEAHEBHOMN
XKU3HU B LENAX obOecriedeHHs O€30MacCHOCTH CBOEro 3JI0POBbS U 30POBBS
OKPYXKAIOIIUX  JIIOJeH, COONMIOJeHHs] HOPM TIPaMOTHOTO TIOBEJIEHUS B
OKpYXKaIoIel MPUPOJIHON Cpelie; TOHUMaHUe HEOOXOIUMOCTH HCTIOJIb30BaHUS
JOCTHKEHUI COBPEMEHHOM ouosoruu JUIs palMOHAIBHOTO

MIPUPOIOTIOIE30BAHUS

VYmenune peiiatb SJICMCHTAPHBIC OnojoTHYECKHE 3aJa4i, COCTaBJIATh CXEMBbI

MepeHoca BEIIeCTB U SHEPTHH B SKOCUCTEMaX (LIeTH MTUTaHUS)

YMeHHe BBITIONHATH JIA0OPATOPHBIE W TPAKTHYECKHE paboThl, COOII0IaTh

MpaBujia pHu paboTe ¢ yueOHBIM U JJa00PATOPHBIM 000PYIOBAHHEM

YMeHue KpUTUYECKH OLIEHWBAaTh U  HMHTEPIPETUPOBATH  HHGPOPMAIUIO
OMOJIOTUYECKOTO COJCpXKAHUS, BKIIOYAIONIYI0 TICEBJOHAy4YHble 3HaHUS U3
paznuuHbiXx  ucTtouHukoB  (CMMU,  HaydHO-MOMYNSpHBIE  MaTepHalibl);
paccMmarpuBarh TJI00aJgbHBIE HAKOJOTUYECKHE TPOOJIEMBl  COBPEMEHHOCTH,

(I)OpMI/IpOBaTB 110 OTHOIICHHUIO K HUM CO6CTBCHHYIO ITO3UITHUIO

10

YMeHue co3iaBaTh COOCTBEHHBIE MUChbMEHHBIE U YCTHBIC COO6H_ICHI/I$I, 06061].18.5{
6I/IOJ'IOFI/I‘IGCKYIO I/IH(bOpMaI_II/IIO N3 HCCKOJIbKUX HCTOYHHUKOB, TI'PaMOTHO

HCITOJIb30BaTh MOHITHHHBIN alrnapar OHoJI0THHU




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Buonorust kak Hayka
11 buonorus — Hayka o xuBoil mnpupozae. Ponp Ouonoruu B (opMHpOoBaHMM COBPEMEHHON HaydyHOM KapTuHbl Mupa. Cucrema
. OMOJIOTHYECKHUX HAyK
12 Metonpl 1O3HaHUS KUBOM mHpuUponbl (HAOIIOAEHHE, SKCIEPUMEHT, ONHCAaHUE, W3MEpEHHue, KiacCU(UKaIUs, MOAEIUPOBAHUE,
cTatucTuyeckas o0paboTKa JaHHBIX)
2 JKuBble cucTeMbI U UX OpraHu3alus
2.1 Kusble cucreMbl (0MOCHCTEMBI) Kak MpeAMET u3yueHus ouonorun. CBoiicTBa OMOCHCTEM U UX pazHOOOpa3ue
29 YpoBHU oOpraHm3anud  OMOCHUCTEM: MOJEKYISPHO-TEHETUYECKHM, KJIETOYHBIM, OpPraHW3MEHHBINA, TOMYJSIIMOHHO-BUI0BOM,
9KOCHUCTEMHBIN, OMOCEpHBIT
3 XUMUYECKUH COCTaB M CTPOCHUE KIETKH
31 XVUMHYECKUN COCTaB KIIETKH. XUMHUYECKHE D3JIEMEHTBI: MAKpOAJIEMEHTBI, MHUKpPOXJIEMEHTH. Boxa M MHHeEpalbHBIE BeELIECTBA.
' @OyHKIMM BOJbI U MUHEPAJIbHBIX BeleCTB B KieTke. [lonaepixanue ocMoTudeckoro 6anaHca
benku. CocrtaB u crpoeHue OeiaKOB. AMMHOKHCIOTBI — MOHOMEpbl OenkoB. He3zameHMMble M 3aMEHHMblE aMHUHOKHCIIOTHI.
AMMHOKHCIIOTHBI COCTaB. YpPOBHM CTPYKTYpbl O€IKOBOM MOJEKy/bl (II€pBUYHAs, BTOpUYHAs, TPETUYHAS U YETBEPTUYHAS
3.2 CTpYKTypa). XUMHUUYECKHE CBOMcTBa OenkoB. buonornueckue GpyHKuu 6€IKOB.
depMmeHTHI — Ouosornyeckue kKatanuszatopsl. CTpoeHue (epMeHTa: aKTUBHBIA LEHTp, cyOcTpaTHas crenuduuHocTs. KodepMeHTs!.
Burtamunsl. Otinnunst pepMEHTOB OT HEOPTaHMUECKUX KaTalu3aTOpOB
VYraeBopl: MOHOCaxapupl (TJIIOK03a, pub03a M JIe30KCHpub03a), Aucaxapujbl (caxaposa, JaKTo3a) U MOJUcaxapuabl (Kpaxma,
3.3 TJIMKOTEH, L1eJUTI01032a). bruosornyeckue GyHKIUHN yTIeBOJIOB.

Junuapsl: TpUrIMLEpUasl, cTepouibl, Gochomunuabl. ['uapodmisHo-ruapodoOHbIe cBOMCTBa. bronornyeckue (GyHKIUU JUIHJIOB.




CpaBHeHHE YIIIEBOJIOB, OCJIKOB U JIMITHUIOB KaK UCTOYHUKOB SHEPTUU

Hykneunossie kucnotsl: JTHK n PHK. Hykneotuasr — MmoHoMepsl HyKiIenHOBBIX kucaoT. Ctpoenue u ¢pynkiuu JJHK. Ctpoenne u

34 ¢bynkuuu PHK. AT®: crpoeHne u QyHKIHH
3.5 [uronorus — Hayka o kierke. Knerounas teopust. MeToapl H3ydeHus KIETOK
36 Knerka kak nenoctHass >xuBas cuctema. OOmue NpU3HAKU KIETOK: 3aMKHyTas HapyxHass memOpana, mouekyinsl JIHK kak
' reHeTUYEeCKUH amnmnapar, cucreMa CHHTe3a Oenka
3.7 Tunsl K1eToK: 3yKapuoTHyecKass U Ipokapuothdeckas. OCoOEHHOCTH CTpOEHHsS IMpokapuoTHueckoil kietku. Kietounas crenka
. OakTepuit. CTpoeHHE 3yKapuOTHYECKOH KIeTKA. OCHOBHBIE OTIUYHS PACTUTEILHOM, J)KUBOTHOW U TPUOHOM KIETKH
[loBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAsl CTE€HKa, IIMKOKaJIMKC, uX QyHKuuu. [Imasmarndeckas memOpaHa, e€ CBOMCTBa U
¢dyakuuu. [utonnaszma u e€ opranouapl. OqHOMEMOpPaHHBIE OPraHOWIBI KIETKH: dHAoTIIa3Matuueckas ceth (JI1C), anmapat I'onbmkwy,
3.8 nru30coMbl. [1oTyaBTOHOMHBIE OpPraHOWbl KJIETKH: MUTOXOHJAPHH, TUTacTUIBL [IpoMcXoKIeHWe MUTOXOHJPHA W TacTuia. Bumabr
wiactua. HememOpaHHble OpraHouibl KJIETKH: pUOOCOMBI, KJIETOYHBIN IEHTP, PECHUYKH, KTYTUKH. DYHKIHUU OPraHOWIOB KIIETKH.
Bxrouenus
3.9 SAnpo — perynsaTopHbli eHTp KiaeTku. CTpoeHue siapa: saepHas 0007J049Ka, KapuoIljla3Ma, XpPOMAaTHH, SAPBIIITKO. XPOMOCOMBI
3.10 TpaHcHOpT BeIECTB B KJIETKE
4 KusHenesaTenbHOCTh KIETKU
OOMeH BemecTB, WM METa00JIM3M. ACCUMUIIAINSA (TUTACTHYECKUH OOMEH) M TMCCUMUIISALINS (SHEPTETUYECKU OOMEH) — IBE CTOPOHBI
4.1 eAMHOTrOo mpoliecca MeTabonu3ma. Tumnsl oOMeHa BellecTB: aBTOTpOoGHBIN U reTepoTpodHbld. Ponbs hepMeHTOB B 0OMEHE BELIECTB U
MPEBPAIICHUHU YHEPTUHU B KIIETKE
®ortocunre3. CeroBas u TemHOBas (as3bl (oTocunte3a. Peakuuu ¢dotocunTeza. DddexTuBHOCTE (PoTOCHHTE3a. 3HAUEHUE
4.2 dboTocuHTe3a IS KU3HU Ha 3emuie. BnusHue ycnoBuil cpeipl Ha (OTOCHMHTE3 U CIOCOOBI MOBBIMICHUS €0 MPOAYKTUBHOCTH Yy
' KYJIbTYPHBIX PACTEHUM.
XeMocuHTe3. XeMOCUHTE3UPYIOIIHe 0akTepun. 3HaYeHNEe XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIie
4.3 DHepreTudeckuii oOMeH B KieTke. PacmienieHue BeIIECTB, BBIACTICHHE W aKKyMYJIHMPOBAaHUE OSHEPrUUM B KIETKE. OTarbl




sHepreTudeckoro oomena. ['nmukomms. bpoxenue u ero Buapl. Kuciopoanoe okucieHue, WM KIETOUYHOE AbIXxaHue. DPPEeKTHBHOCTD

SHEPTreTUIECKOTO 0OMEeHa

4.4

Peakiun matpuunoro cuHTe3a. ['enermueckas wuHpopmamms u JIHK. Peanmsanms renernyeckoit wHpopManuu B KIETKE.
I'enernueckuit kox u ero csoiictBa. Tpanckpunuus — matpuunblii cuHTe3 PHK. Tpancmsiuus — 6uocuntes 6enka. Koauposanue

aMUHOKHCIIOT. Posib pubocom B OuocuHTese Oenka

4.5

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mcropuss otkpeitus BupycoB (.M. MBanoBckuit). OCOOEHHOCTH CTpPOEHUS U
KU3HENEATeNbHOCTH BUpYycoB. bakrepuodaru. bonesHu pacrteHuii, >KMBOTHBIX M YEJIOBEKa, BbI3bIBa€Mble BHpycaMu. Bupyc

nMMmyHoeduiuTa yenoseka (BUY) — Bo3oyaurens CIINa. [Ipodunaktrka pacnpocTpaHEeHUs! BUPYCHBIX 3a001€BaHUI

PasMHOkeHME 1 MTHANBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounslil muki, wiM >Ku3HeHHBIM nuki kietku. MaTepdasza u muros. [lpoueccsl, nporekatomue B uHTEepdaze. Perumkamms —
peakus matpuanoro cunrte3a JJHK. Crpoenme xpomocoM. XpoMOCOMHBIN HabOp — KapwoTuil. JIUTIOWIHBIN W TarjIOWIHBIN
XpOMOCOMHBIE Habopbl. XpomaTuabl. L{utonornyeckre 0CHOBBI pa3MHOKEHUS M MHAUBUYaIbHOTO Pa3BUTHUS OPraHU3MOB.

Henenue knetkn — muto3. Craaun mutosa. [Iporeccsl, mpoucxoasniyue Ha pa3HbIX CTaIUSIX MUTO3a. bUOIOrnueckuii CMbICII MUTO3a

5.2

dopMbl pa3MHOKEHHUS OPTaHU3MOB: OECIOJIOe U T0JI0BOE. BHabl Oecriosioro pa3MHOXKEHUS: JIeJICHUE HAJBOE, TTOYKOBAHUE OJIHO- U
MHOTOKJICTOYHBIX, CIIOPOOOpa30BaHUE, BEreTAaTUBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE OPTAaHU3MOB, €T0 3HAYCHHE IS

CENIEKIINHU

5.3

[TonoBoe pa3MHOMXKEHHUE, €r0 OTIIMYUS OT OECIIOJI0TO.
Meiio3. Craguu wmeioza. Ilporeccel, mpoucxonsimue Ha cTagusax Meiosa. IloBemenue xpomocoMm B Meio3e. KpoccuHrosep.

buonornyeckuii cMBICH ¥ 3HaUYEHHE MEHO03a

5.4

I"'ametorenes — nponecc O6p330BaHI/I${ MNOJIOBBIX KJICTOK Yy KUBOTHBIX. IlonmoBbIe kene3bl: CEMEHHUKHA M SSMYHHUKU. O6p330BaHI/IC u
Pa3BHUTHUC IIOJIOBLIX KIICTOK — I'aMCT (CHepMaTOSOI/II[, HﬁHeKﬂeTKa) — CIICPMATOI'CHE3 U OOI'CHE3. OcobeHHoCTH CTPOCHHA HﬁHeKHeTOK n

CIICPMATO30U/I0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHoreHe3

5.5

WnpuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpHOHAJIbHOE pa3BUTHE (3MOpHoreHe3). OTambl 3MOPHOHAIBHOIO pa3BUTUS Y
MO3BOHOYHBIX XUBOTHBIX: JpOOJeHHE, racTpyisauus, opraHorenes. IloctamOpuoHanbHOE pa3zBuTHE. THIBI MOCTIMOPHOHAIBHOTO

pasBUTUA: TPAMOC, HCIPAMOC (J'II/I‘II/IHO‘IHOC). Bausiaue CpCAbl Ha pa3BUTHUC OPIraHHU3MOB; (I)aKTOpLI, CIIOCOOHBIC BBI3BIBATH




BpOXKAEHHBIEC YPOICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTAJUM Pa3BUTHUS

HaCHeILCTBeHHOCTB U USMCHYMBOCTb OPraHM3MOB

6.1

[Ipenmer u 3agaum reHetuku. Vcropust pa3BuTHs reHeTUKH. Bkian poccHicKMX W 3apyOeXKHBIX YYEHBIX B pa3BUTHE I€HETHKU.
Metopl reHeTHKU (TUOpUAOJIOTrUYECKUM, LUTOTEHETUUECKUN, MOJIEKYIIpHO-TeHEeTHUYeCKUii). OCHOBHbBIE TN'€HETHMYECKHE IOHSATHSL.

I'enernmueckas CHUMBOJIMKA, UCIIOJIB3yEMas B CXEMax CKpGHII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HaCJIEJOBaHMs NPU3HAKOB, ycTaHOBIeHHbIe . MenneneM. MoHorubpuaHoe ckpemuBaHue. 3aKoH €AMHOOOpasus
ruopuioB nepBoro nokosieHus. [IpaBuio nomMuHMpoBaHMS. 3aKOH paclleIUIeHUs MpU3HaKoB. ['unoresza unctoTsl ramer. [lonHoe u
HETIOJHOE JOMUHUPOBAaHUE.

JurubpunHoe ckpengBaHue. 3aKOH HE3aBHCHMOIO HacleloBaHUS Mpu3HaKkoB. lluToreHermyeckre OCHOBBI JUTHOPUAHOTO

CKpCIIMBaHUA. AHaJmsI/Ipy}omee CKpCHIIMBaHUC. Ucnons3oBanne AHAJIIU3UPYIOUICTO CKPCIIUBAHUSA AJId OMPECACIICHUS I'CHOTHUIIA ocooun

6.3

CuermieHHO€ Hacien0BaHue npusHakoB. Pabora T. Moprana 1o ciiermieHHOMY HaclleJOBaHUIO TeHOB. HapyrieHue criensieHus TeHOB B
pe3ynbTaTe KpOCCUHTOBepa. XpOMOCOMHAs TEOPUS HACIEICTBEHHOCTHU. | 'eHeTH4YeCcKe KapThl.
I'eneruka mosia. XpoOMOCOMHOE ONpEAETeHUE IMoJjia. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHbIE M Te€TepOraMeTHBIE

OpraHu3MBlI. HaCJ'Ie,Z[OBaHI/Ie IMPHU3HAKOB, CHCIIJICHHBIX C ITIOJIOM

6.4

N3menunBocTh. Buapl M3MEHUYMBOCTH: HEHACJIENCTBEHHas W HacjiencTBeHHas. Poib cpelpl B HEHACIEICTBEHHOW HM3MEHUHMBOCTH.
XapakTepucTuka MoJIu(UKAIMOHHOW M3MEHYMBOCTH. BapualmoHHBIA psii ¥ BapualMOHHas KpuBas. Hopma peakinuu mpusHaxa.

KonmuecTBeHHBIE U KAUeCTBESHHEIE IIPU3HAKN 1 UX HOPMaA pCaKIHH. CpolicTBa MO,Z[I/I(l)I/IKaHI/IOHHOI\/’I HU3MCHYNBOCTH

6.5

HaCJ'Ie,Z[CTBeHHaSI, W1 T'CHOTUIIMYCCKAasA, U3MCHYHMBOCTD. KomOnHaTHBHAs M3MEHYHBOCTL. MeH03 M MOJIOBOM nmpouecc — OCHOBa
KOMOMHATHUBHOM H3MEHYHBOCTH. MYTaI_II/IOHHaH HU3MCHYHNBOCTB. KJIaCCI/I(bI/IKaLII/IH MYTaHHﬁZ I'CHHBIC XPOMOCOMHBIC, I'CHOMHBIC.
Yacrota u IIPUYNHBI MYTaHHﬁ. MYTaFeHHBIC (l)aKTOpLI. 3aKOH TOMOJIOTHMYECKHUX pAaoB B HacJIeJCTBEHHON n3MeHuuBOocTH H.H.

BasuiioBa

6.6

I'enetnka 4yenoBeka. KapI/IOTI/IH yenoBeka. (OCHOBHEBIC MCTOJbI TCHCTHKH YCJIOBCKaA: FeHeaJIOFI/I‘leCKI/Iﬁ, 6HH3HCHOBLII>1,
LII/ITOFCHCTI/I‘-ICCKI/II\/’I, 6HOXHMHHCCKHﬁ, MOJ'IeKy'J'IHpHO-FeHeTI/I‘ICCKHﬁ. COBpeMeHHOC OIMPEACIICHUC TCHOTUIIA: TIOJITHOICHOMHOC

CCKBCHHUPOBAHUEC, 'CHOTHUIIMPOBAHUEC, B TOM YUCIIC C IMOMOIIbBIO HHP-aHaﬂI/Ba. HacnencrBeHnHsie 3a00JICBaHHUS YEJIOBEKA: T'CHHBIC




601e3HM, 00JIE3HU C HACIEICTBEHHOW NPEApPACIION0OKEHHOCTBIO, XpOMOCOMHBIE 60sie3HH. ComMaTuyeckue M reHepaTuBHBIC MYTallUH.
[TpuHIMOBL 370pOBOTO 00pa3a >KW3HHU, TUArHOCTUKH, MPO(UIAKTUKH U JICYCHHUS TeHETHUYECKUX Ooje3Hel. MeauKo-reHeTH4ecKoe

KOHCYJIbTUPOBAHHC. 3HauecHUE MGI{HHHHCKOﬁ TCHCTUKHU B IPCAOTBPAICHUN U JICUCHUH I'CHCTUYCCKUX 3a00JIEBaHHH Y€JIOBEKA

Cenekuusi opraHu3MoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

Cenekuus Kak HayKa WU Mpolecc. 3apoXKIeHUEe celekuuu U npomectukamnus. Yuenue H.U. BaBumoBa o 1eHTpax mpoOMCXOXKICHUS U

MHOT000pa3us KyIbTypHBIX pacTeHUM. LIeHTphI MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. CopT, MOpoIa, ITaMM

7.2

CoBpemMeHHbIE METO/IbI CeNeKIMU. MaccoBblil 1 MHAMBUAYAIbHBIA OTOOPHI B CEJIEKIIMU PacTEHUI U KUBOTHBIX. OllEHKa SKCTEphepa.
bnuskoponcTBeHHOE ckpeniuBanue — UHOpUAUHT. Yncras auaus. CKpellrBaHue YUCThIX JUHUH. ['erepo3uc, nunu rubpuaHas cuia.
HeponcrtBenHoe ckpeniuBanue — ayropuaunr. Otnanénnas rubpuausanus u e€ ycrnexu. VIcKycCcTBEHHBIN MyTareHe3 U MoJIydeHue

TIOJIUIIIIONJOB. JIOCTI/I)KCHI/ISI CCIICKIINH paCTeHHﬁ, JKUBOTHBIX U MUKPOOPTaHN3MOB

7.3

buoTtexHonorust kak oTpacib MPOW3BOJACTBA. ['eHHas uWHXKeHepus. Jrtambl co3naHusi pexkomOuHanTHOW JIHK wu TpaHcreHHbix
opranm3moB. Knerounas wumxeHepus. Kierounele KynbTypbl. MHUKpPOKIOHAIBHOE pPa3sMHOXKEHHME pacTeHuil. KioHupoBaHue
BBICOKOITPOIYKTUBHBIX CEITbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHEe W d3Thueckue mnpodbimemMbl. 'MO — reHeTHYecKu

MOAU(PHUIMPOBAHHBIE OPTaHU3MbI

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

DBOMIOIIMOHHAS OHOIOT U

1.1

OBOJIIOLIMOHHAS TEOPUs U €€ MECTO B OMOJIOTUH.

CBugerenbcTtBa 3BoOONMM. [laseoHTONIOrMYECKUE: TOCIIENOBATENIBHOCTh TMOSBICHUS BUIOB B MaJCOHTOJIOTMYECKOM JIETOIHCH,
nepexoanbsle (Gopmbl. buoreorpaduueckue: cxoictBo M paznuuve (GayH U ¢GIOp MaTEpPUKOB M OCTPOBOB. DMOPHOIOTHYECKHUE:
CXOJICTBA W pa3jIMyusi SMOPHOHOB Pa3HbIX BHJIOB MO3BOHOYHBIX. CpaBHUTENHHO-aHATOMUYECKHE: FOMOJIOTHYHBIE, aHAJIOTUYHBIE,

PYAUMCHTAPHBIC OpPraHbl, ATaBHU3MBbI. MOHGKYHHpHO-6I/IOXI/IMI/I‘{eCKI/IeZ CXO0JACTBO MCXAaHHU3MOB HACICACTBCHHOCTH HW OCHOBHBIX




MeTa0O0JIMYEeCKUX MyTel y BCEX OPraHu3MOB

1.2

OpousoronHas teopust Y. lapeuna. [Ipennocsuiku BOSHUKHOBEHHS TapBUHU3MA. J[BIOKYIIME CHIIBI SBOJIFOIMU BUJIOB 10 JapBUHY
(M30BITOYHOE pPA3MHOKEHHE MPU OTPAHMUYCHHOCTH PECypCOB, HEOIpenenéHHass H3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBAHUE,

€CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast teopus sBositounn (CTD) m ocHoBHbIE €€ monokeHus. Muxposposmouus. [lomynauus kak equHUIA BUIA U

9BOJIIOIINN

14

JBuxymue cunbl (pakTopel) HBOJIOLMM BHJIOB B Mpupoje. MyTalMOHHBIA MpollecC M KOMOWHATHUBHAs W3MEHUYUBOCTD.
[TonynsiroHHbIe BOJIHBL U Apeiid renoB. M3omsuusa u murpauus. EcrecTBeHHbIN 0TO0p — Hanpapisitoluil gpaxrop 3Bostonnu. GopMmel
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yapTaT 3Boitonuu. [lpuMepsl mnpucnocobieHuil y opranu3smoB. ApoMopdo3bl U
AaMoaganTaluy.

Buna u Bunoo6pazosanue. Kpurepun Buna. OcHoBHBIE (hOpMBI BUI000pa30BaHMs: reorpaduaeckoe, SKOJIOTHIECKOe

1.5

Maxpossosmtorusi. @opmbl 3BOJIONUE: (UIeTHYECKas], TUBEPTeHTHAs, KOHBEpreHTHas, apasuieiabHas. HeoOpaTtuMocTh 3BOIIOIIUN

Bo3HUKHOBEHUE U Pa3BUTHE )KU3HU HA 3eMJIe

2.1

Z[OHayLIHBIG MMpEACTABJIICHUA O 3aPOXKICHNUU KHU3HU. HayLIHBIC TUNOTE3bI BOSHUKHOBEHHUS )KU3HH Ha 3emie: abuoreHes u IMaHCIICpMUL.
Xumudeckas SBOJIIOIUS. BKCHCPI/IMGHT&HBHOC IMOATBCPKIACHUC XUMHYECKOH OBOJIFOLINH. HavanbHble 3Tanel OHOJIOTHYECKOM

spommonn. ['unoreza PHK-mupa. [lepBbie kneTku u ux 3Botonus. @opMupoBaHUE OCHOBHBIX PYIII KUBBIX OPraHU3MOB

2.2

PazButue xu3nu Ha 3emiie 1o 3pam u nepuoaam. Karapxeil. Apxeiickas u nporepo3oiickas 3pbl. [laneo3oiickas 3pa u e€ nepuompl:
KeMOPHIICKUII, OPAOBUKCKHI, CHUITYpHICKHI, IEBOHCKUW, KaMEHHOYTOJbHBIM, NepMCKHil. Me3o3oiickas 3pa U e Mepuojbl:
TPHUACOBBIN, FOPCKUI, METOBOM.

KaitHo30¥ickast spa U €€ mepHoJpl: NMajleOoreHOBbIM, HEOT€HOBBIM, aHTPONOIE€HOBBIM. XapaKTepUCTHKAa KIMMaTa U T'eOJOTUYECKUX
nporieccoB. OCHOBHBIE 3TaIbl SBONIOIHUH PACTUTEIFHOTO W KUBOTHOTO MUpa. ApoMOP(QO3bl y pacTeHHil U KUBOTHBIX. [losiBieHue,

PaclBET U BBIMUPAHUC I'PYIHIT ) KUBBIX OPIraHU3MOB




2.3

Cucrema OpPraHu4eCKOro Mrupa Kak OTpaXKCHHUEC 3BOJIIOLIUHA. OCHOBHBIC CUCTEMATUUYCCKIE T'pyIIbl OpraHu3MOB

OBOJIIOLMS 4eloBeKa. AHTPONOJIOrUs Kak HayKa. Pa3BuTue MNpeacTaBiICHUN O MPOUCXOXKIECHUU 4YelloBeKa. Meroabl HU3ydeHUs

AHTPOIIOTCHE3A. CXOIICTBa " pa3jinyunsa 4CJIOBCKa U JKUBOTHBIX. CucreMaTH4eCKOE II0JI0KCHHE YSIOBEKa.

24 JBwxyme cuibl ((akTopsl) aHTpororeHe3a. HaciencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOmiecTBeHHBIH 00pa3
YKU3HHU, U3TOTOBJIEHUE OPYIUI Tpy/la, MBILUIEHUE, pEUb
OcHOBHBIE CTaAWM W BETBU DBOJIOIMM 4YEJIOBEKAa: aBCTpajomuTekd, YemoBek ymenbid, YemoBek mnpsimoxomsammii, YenoBex
2.5 HeaHaepTaibckuil, YenoBek pasymHblid. Haxoku nCKOMmaeMbIX OCTAaHKOB, BPEMsI CYIIECTBOBaHMSI, 00JaCTh paclpoCTpaHEeHHs], 00bEM
rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS
UYenoBeueckre pacbl. OCHOBHBIE OOJbIIME pachl: €BpoIeoujHasi (eBpa3uiickas), HErpo-aBCTpaIOUAHAs (PKBaTOpHUANIbHAs),
2.6 MOHTOJIOMJHAsT (a3uaTcKo-aMepuKaHcKas). YepThl MPUCIIOCOOIIEHHOCTH TPEACTaBUTENEH YEIOBEYECKUX pac K YCIOBUSIM
cylecTBoBaHus. ENMHCTBO yenoBedeckux pac. Kputuka pacusma
3 Opraau3Mbl U OKpy>KaroIias cpeaa
31 DKOJIOTUSI KaK HayKa. 3aJadyd W pa3feibl 3KOJOTUHM. METoAbl SKOJIOTMYECKHX HCCIEA0BAHUNA. DKOJOTHYECKOE MHPOBO33PEHUE.
' Cpenbl 0OuTaHMs OPraHU3MOB: BOJHAs, HA3EMHO-BO3/IyIlIHAsA, IOYBEHHAs, BHYTPHOPIaHU3MEHHAsI
3.9 Okonornyeckue (axropsl. Knaccudukanus skongoruyeckux (pakropoB: abOMOTHUYECKHE, OMOTHYECKHE U aHTpoNOoreHHsle. JlelcTBue
' 9KOJIOTHYECKUX (DAKTOPOB HA OPraHU3MbI
> AbuoTtnueckue (akTophl: CBET, TemIeparypa, BiaxHocTb. DortonepuoansM. [IpucrnocobieHus opraHusmMoB K JEHCTBUIO
' abuoTnueckux GpakTopoB. buosgornueckre puTMBbI
buotnueckue Qakropel. Buapl OumoTHYeCKMX B3aUMOACUCTBUI: KOHKYpPEHLMS, XHUIIHUYECTBO, MAapa3UTHU3M, MYTYyalu3M,
3.4 KOMMEHCaIU3M (HaxJIeOHMYECTBO, KBAapTUPAHTCTBO), aMEHCAIN3M, HEUTpajau3M. 3HaueHHe OMOTHYECKMX B3aUMOJCHCTBUN s
CYIIECTBOBAHMsI OPIraHU3MOB B IPUPOJIHBIX COOOIIECTBAX
35 OKOJIOTUYECKHE XapaKTEpUCTUKU MNomyisiuu. OCHOBHBIE TIOKa3aTeNN MOMYJSIIMM: YHMCIEHHOCTb, IUIOTHOCTH, POXKIAEMOCTD,

CMCPTHOCTD, IIPUPOCT, MUTpPALTUAL. I[I/IHaMI/IKa YHUCJIICHHOCTH IOIYJISINHUU U eé peryinsanus




4. Coo0mecTBa 1 HKOJIOTHUECKUE CUCTEMBI
41 CoobmecTBo opranuzMoB — OuoneHo3. CTpyKTypsl OHOILIEHO3a: BHIOBAas, MPOCTPAHCTBEHHas, Tpoduueckas (mumieBas). Bumpl-
' noMuHaHTEL. CBs3U B OMOIIEHO3€E
Okonorndyeckue cuctemsl (3kocucteMsl). [lonsaTie 00 3kocucteme n OuoreoreHo3e. OYHKIMOHATBHBIE KOMIIOHEHTBI 9KOCHCTEMBI:
45 MPOYIIEHTHI, KOHCYMEHTHI, PeayIeHThl. KpyroBopoT BEImEeCTB W MOTOK SHEPTUU B dKocHcTeMe. Tpodudeckue (MHIIEBBbIE) YPOBHU
' skocuctembl. [Tumesbie menu u cetn. OCHOBHBIE TMOKa3aTeIM AKOCHCTEMBI: OMomacca, MPOAYKIUS. DKOJIOTUYECKHUE ITHPaMUJIbI:
MPOIYKIIMH, YHCICHHOCTH, OnoMacchl. CBOMCTBA SKOCUCTEM: YCTOWYMBOCTD, CaMOpeTyisinus, pa3sutue. Cykieccus
[TpupoHBIE 5KOCHUCTEMBI. DKOCHCTEMBI 03€p B peK. DKOCUCTEMA XBOWHOTO MJIM MIMPOKOJIUCTBEHHOTO Jieca.
13 AHTPOTIOTEHHBIE YKOCHUCTEMBI. ATPOIKOCHCTEMBL. YPOOIKOCHCTEMBI. bronormueckoe U X03s5HUCTBEHHOE 3HAYCHNUE arpOdIKOCHCTEM H
' ypOOsKOCHCTEM.
buopaznoobOpasue kak pakTop ycroitunBocTH 3kocucteM. CoxpaHeHne OHOIOrHYecKOTo pa3HooOpa3us Ha 3emiie
VYuenue B.W. Bepuaackoro o 6uocdepe. I'panutipl, coctaB u cTpykTypa 6uocdepsl. JKuoe BerecTBo u ero GyHkmuun. OcoOeHHOCTH
4.4 onocdeppl Kak rio0ampHON dKOcHUCTeMbl. /lnHamMu4yeckoe paBHOBecHe M oOpaTHas CBsi3b B Ouocdepe. KpyroBopoTsl BemecTB u
OMOTEOXMMHUYECKHUE ITUKIIBI JIEMEHTOB (yriiepoja, a30Ta). 30HAIBHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIITH
45 YenoseuecTBo B Onochepe 3eMiin. AHTpOIOreHHbIe H3MeHeHUs B Onocdepe. [100anpHbIe SKOJOTHYECKUE TPOOIICMBI.

OcHoBa palrOHAJIBHOI'O YIIPABJICHUS IIPUPOAHBIMHA PECYPCaMU U UX HUCIIOJIB30BAHUC. I[OCTI/DKeHI/Iﬂ OHOJIOTHH U OXpaHa IIpUupoOabl




YUYEBHO-METOJMYECKOE OBECIEYEHME OGPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUIS YYEHUKA

* buonorus, 10 kacc/ [Naceunuk B.B., Kamenckuit A.A., Pyorios A.M. u apyrue /Tlox pen. [Taceunnka

B.B., Akunonepnoe o6mectso «M3narenscrBo «lIpocserienne»

* buonorus, 11 xracc/ [Naceunnk B.B., Kamenckuit A.A., Py6nos A.M. u apyrue /Tlox pen. [Taceunnka

B.B., Akunonepnoe o6mectso «M3natensctBo «lIpocsernienne»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1.

10.

Nonnesa A.1O., Topranos A.B.buosiorus B cxemax u tabnunax. ¢ ¢dexkTuBHas MOArOTOBKA K
EI'5.MockBa,2016 T

Kupunenko A.A.buonorusa. CoopHuk 3a1au o reHetuke ais nojarorosku k EI'D..JIETUOH,2014
r

Kupunenko A.A.MonekynsapHas Ouosnorus. COOpHUK pa3HOYPOBHEBBIX 3aJIaHUM ISl TIOJATOTOBKHU
k EI'D.JIETMOH,2014 r

Konecuukos C.1.buomorus. Oxonorus.lloaroroska k EI'2.JIETUOH, 2014 r

AradonoBa WN.b., CuBornazos B.W. buonorus. ba3oBeiii u yriayO0ia¢HHBIN ypoBHU: YUEOHUK IS
yaamuxcst 10 kiracca 001meo0pa3oBaTebHBIX yUpeKACHUH. — M.

Hpoda, 2016.

AradonoBa N.b., CuBornazoB B.U. buonorus. ba3oBeiii u yriayOnaeHHBIN ypOBHH: YUEOHUK ISt
yuamuxcs 11 knmacca 061eo6pa3zoBaTeNbHbIX YUpeKICHUH. — M.:

Hpoda, 2016.

benses JI.K, bopoaun IL.M., BoponuoB H.H. u gp. O6mas 6uonorus. 10-10 kmacc: yue6. ans
o01eoOpa3oBat. opranu3anuii: 6a3oBeiii ypoens / mox pena. J.K. BensieBa. M.: IpocBerienue,
2015

benses JI.K, bopoaun IL.M., Boponuos H.H. u np. O6mas Ouonorus. 10-10 xmacc: yueO. ms
o0mieo0pa3oBat. opranusanuii: 6a3oBsiii ypoBenb / nox pen. J.K. Bensesa. M.: IIpocBeienue,
2015

Kamenckmit A.A., CapsiueBa H.FO. HcakoBa C.A. OO6mas Ouonorus. 10 kmacc: y4eOHUK 1uist
oOmieoOpa3oBarenbHbIX opranuzaimii. M: Benrtana-I'pad, 2015 (JKusas npupoa)

Kamenckmit A.A., CapsrueBa H.FO. HcakoBa C.A. OOmas Ouomorus. 11 kmacc: y4eOHUK Jist

oOmieoOpa3oBarenbHbIX opranuzaimii. M: Benrtana-I'pad, 2015 (XKusas npupoa)



11.

12.

10.

[Tornomapesa 1.H., Kopaunosa O.A., Jlonmmmaa T.E. O6mias 6uosnorus: Y4eOHUK JUTsl ydalIuXxcst
10 xmacca oOmieoOpa3oBaTenbHBIX yupexkaeHui/mon pea. npod. M.H. [Tonomapesoit. — M.:
Benrana-I'pad, 2015.

ITonomapeBa WU.H., Kopuunosa O.A., Jlommmnuna T.E., Mkesckuii I1.B. buosorus: 11 knace:
YYeOHUK IS yJaluuxcs 00Ieo0pa3oBaTeIbHBIX YUPESKICHUI: ba3oBeIii ypOBEHB/TIO pe.mpod.
N.H.ITonomapeBoii. — 2-oe u3. nepepad. — M.: Benrana- I'pad, 2015.

JIOTIOTHUTENBHO:

AxumoB C.U. u ap. buonorus B Tabnuiax, cxemMax, pucyHkax. YueOHO-00pa3oBaTeIbHasICepusl. —
M: JIuct-Hsio, 2004.

buonorus: CnpaBounuk mkonbHUKa U ctynenta / [log pea. 3.bpema u U. Meiinke; [1ep. ¢ Hem. —
3-e u3n., crepeotun. — M.: [Ipoda, 2003.

Bbonrosa 1.B. CoopHuK 3a7a4 110 00111el OMOJIOTHH ¢ PEIIEHUSMU JIJIsl TOCTYMAIOUIUX BBY3bl. — M:
OO «OHUKC 21 Bek», «Mup u odbpazoBanuey, 2006.

bopzosa 3.B, [laraes A.M. /lunaktuueckue Marepuaybl 1Mo Onosioruu: MeToaudeckoe mocooue.
(6-11 xi.) — M: TLI «Cdepay, 2005.

Eropora T.A., KinyroBa C.M. OcHoBbI 6notexHonoruu. — M.: U1 «Akanemusi»,2004.

Jlepuep I'.M. OOmas ©Owuonorus (10-11 xmaccer): IlogroroBka k EI'D. KontposbHble 1
camocTtosTenbHble padoTel / .. Jlepuep. — M.: Dkcemo, 2007.
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Oco0eHHOCTH M HOPMBI OLICHKH NPeIMETHBIX Pe3yJbTaTOB

OneHka y4eOHBIX JOCTHXKEHUM OOy4arolmMXCs MPOU3BOJUTCS C YYETOM ILeNel
[IPEIBAPUTENIBHOTO, TEKYLIEro, JTalHOIO0 M HWTOTOBOTO IEJArorM4eckoro KOHTPOJS IO
nporpaMMe yueOHOTO (3JIEKTUBHOTO) Kypca « AKTyalbHbIE BOMPOCH COBPEMEHHOW OHOJIOT UM

Onenka TpebGoBanus

3a4YTCHO

5
(0oTAM4HO)

TIOJTHO PACKPBITO COJACPIKAHKME MaTepralia B 00beMe POTpaMMBbl;
YETKO W MIPABHIIBLHO JIAHBI OTIPEICIICHUS M PACKPBITO COJICPIKaHHE
MOHATHI; BEPHO UCIOJIb30BaHbI HAYUYHBIC TEPMHHBI;

JUTS TOKAa3aTeJIbCTBA UCTIOIB30BAHBI PA3IMYHBIC YMEHUS, BBIBOIBI
W3 HAOJIIOJIEHUH U OIILITOB;

OTBET CaMOCTOSITEIIBHBIHN, HCITOJIE30BAHBI paHee MPUOOPETCHHBIE

3HAHUA.

4
(xoporro)

PacKpBITO OCHOBHOE COJICP)KaHUE MaTepHalIa;
B OCHOBHOM HpaBI/IJ'H)HO JaHbI OHpeJIeJIeHI/IH HOHSITI/Iﬁ nu
HNCIIOJIb30BAaHBbI HaquBIe TepMI/IHBI;

OTBET CaMOCTOSITCIILHBIM;

OHpe,ZIeJ'IeHI/ISI HOHSITI/Iﬁ HCIIOJIHBIC, }IOl'IyH_IeHI)I HC3HAYUTCIIbHBIC
HapYIICHHS ITOCIICIOBATSILHOCTH U3JI0KEHUS, HEOOITBIITHE
HCTOYHOCTHU HpI/I HUCIIOJIB30BAHUHN Hay‘-IHBIX TepMI/IHOB HNJIN B
BBIBOIaX 1 0000IIEHUIX 13 HAOIIOIEHUNA 1 OIBITOB.

3
(ymoBneTBOp
WUTEJIHHO)

YCBOCHO OCHOBHOE COJIepKaHue YIeOHOTO MaTepralia, HO
M3JI0’KEHO ()parMeHTapHO, HE BCETa IMOCIICI0BATEIBHO;
OTIpe/ICIICHUS TIOHATUH HETOCTATOYHO YETKHE;

HE HMCIOJI30BaHbI B KAUECTBE JI0KA3aTEILCTBA BHIBOIBI U
000011eHNS U3 HAOIIOACHUI 1 OTIBITOB HJIM JIOMYIICHBI OIITMOKH
IIPH UX H3JI0KCHHH,

JOTYIIEHBI OIIMOKH ¥ HETOYHOCTH B MCITOJIb30BAHUN HAYYHOU
TEPMHHOJIOTHH, OTIPECIICHUH TOHATHH.

HC
3a4TCHO

2
(HEymOBIETB
OPHTEJILHO)

OCHOBHOE coJiepKaHKe yueOHOro MaTepualia He pacKpbITo;
HE JIaHBI OTBETHI HA BCIIOMOTATENIbHBIE BONIPOCHl YUUTEJIS;
JOTYILIEHbI TPYObIe OLIMOKHU B ONPEACICHUH MOHATHH, TPH
UCIOJIb30BAHUU TEPMUHOJIOTHH.

OLIEHKHU TECTOBBIX 3AJAHUH IO BUOJIOTI' MU

¢ moMo1bo ko3 dunmenta ycsoenus K
K = A:P, rae A — 4ncno nmpaBIILHBIX OTBETOB B TecTe, P — 0011ee 4nucio oTBeToB

OneHka

Kosdppunuent K

«5»

085-1




«4»

0,65-0,84

«3»

0,45-0,64

«2»

Memnse 0,4

OneHka BBINIOJIHEHUS TPAKTUYECKUX (J1abOpaTOpHbBIX) pabOT OMOIOTUU:

Orenka

TpeboBanus

3a4YTCHO

5
(0oTAM4HO)

-IIpaBHIIEHO OTIPEICITHII IIEITh OIBITA U BHITIOJTHII padoTy B
MOJTHOM 00beMe C COOJII0IEHNEM HEOOX0IMMOM
MIOCJICZIOBATEIIHLHOCTH MPOBEACHHUS OIBITOB U M3MEPECHHU.
-CaMOCTOSTEIBHO U PAIMOHATIFHO BBIOPAIT U TIOATOTOBHIT JIJISI
OTIbITa HEOOX0IMMOE 000PYIOBaHKE, BCE OTIBITHI IPOBET B
YCIIOBUSAX U PEKUMAaX, 00ECIICUNBAIOIINX TIOJTYICHHUE PE3yIbTaTOB
Y BBIBOJIOB C HAUOOJIBIIIEH TOYHOCTHIO.

-HayuHo rpaMOTHO, TOTUYHO Oomrcan HaboIeH!s U c(hOpMHUPOBAIT
BBIBOJIBI M3 OITBITA. B TIpeICTaBIICHHOM OTYETEe MTPABHILHO U
AKKYpaTHO BBITIOJTHIII BCE 3aITMCH, TaOJTHUIIBI, PUCYHKH, YEPTEKH,
rpaduK¥, BEIYHCICHUS U CEIaT BBIBOJIBL.

-IIpaBHIIEHO BBITIOJTHUIT aHAJIH3 ITOTPEITHOCTEH

-IIposBasieT opraHU3aIMOHHO-TPYIOBBIC YMEHUS (TI0IICPKUBACT
9UCTOTY pabodvero MecTa ¥ MopsI0K Ha CTOJIe, SKOHOMHO
HCIOJIb3YET PacXOHBIC MaTePUAITBI).

-DKCIIEPUMEHT OCYIIECTBIISET 10 TJIAHY C YYETOM TEXHUKH
0€30MacHOCTH ¥ MPaBHJI pabOTHI ¢ MaTepraIaMu 1
000pyTOBaHUEM.

4
(xoporto)Tor

-OnBIT MPOBOAMII B YCIIOBUSIX, HE 00ECIIEUYMBAOIINX JT0CTATOYHOM
OCTH U3MEPEHUU.

-bb110 nOMyIIeHO 1Ba — TpU HeaouYeTa Wik 060s1ee OHOM rpyooid
OIIMOKHU M OJTHOTO HEJOYETA.

-DKCIEpUMEHT MPOBEJIEH HE TIOJIHOCTHIO UM B OITUCAaHUH
HAOJIFOICHUH M3 OTIBITA YUCHUK JOTYCTHUI HETOYHOCTH,

BBIBOJIBI CJI€J1aJ1 HEMOIHEIE.

3
(ymoBneTBoOp
HUTEJIBHO)

-IIpaBUIIBHO OTIPEACIHII IIETh OTIBITA; PA0OTY BBIIOITHSET
NPaBUIHHO HE MEHEE YEM HAIIOJIOBHHY, OJTHAKO 00BEM
BBITOJIHEHHON YaCTH TaKOB, YTO TIO3BOJISIET MOJIYYUTh MPABUIILHBIC
PE3yNIbTaThl U BHIBOJIBI TIO OCHOBHBIM, IPUHITUITAATBHO BaKHBIM
3agauam paboThI.

-ITon6op o6opynoBanusi, 00bEKTOB, MATEPHAIIOB, a TAKXkKe PabOTHI
110 HAYay OTbITA MPOBEJ C TIOMOIIBIO YUUTEIIS; WIIK B XOJI€
IIPOBEJICHUS OIBITA U U3MEPEHUI OIBITa OBUIH JOMYIIEHBI OIIUOKH
B OMKCAHUU HAOMIOACHUHN, (POPMYTUPOBAHUN BHIBOJIOB.

-OnbBIT TPOBOAUJICS B HEPAIIMOHATBHBIX YCIOBHUAX, YTO MIPUBEIIO K
MOJIyYEHUIO Pe3yIbTaTOB ¢ OOJIbIIEH MOTPETHOCTHIO; WIIH B OTYETE
ObUTH TOTMYIIIEHBI B OOIIEH CI0KHOCTH He 0oJiee IBYX OMIMOOK (B
3aMMcsax eIWHULL, U3MEPEHUSX, B BBIYUCICHUX, TpaduKax,
TabNMUIaX, CXeMax, aHaJIn3e MOrPeuTHoCTe! U T./1.) He
MPUHIIMIMATBEHOTO [Tl TAaHHOM paboThl XapakTepa, HO




HOBIUSBIINX HA PE3YIbTAT BHINOJIHEHHS; HE BHITIOJIHEH COBCEM MIIH
BBITOJIHEH HEBEPHO aHanu3 norperrHoctei (9-11 kinaccel);
-JlomyckaeT rpyOyro OmuOKy B X0 SKCIIEPUMEHTA (B
o0BsicHeHnH, B 0popMIICHUN pabOTHI, B COOTIOEHUH MTPABUIT
TEXHUKH 0€3011aCHOCTHU IIpU paboTe ¢ MaTepuaiaMu u
000pyI0BaHUEM ), KOTOPAs UCIIPABIISICTCA MO TPEOOBAHUIO YUUTETIS.

HE 2 -He onpenennn caMoCTOATENBHO 1IEMTb OTIBITA: BBITIOJIHMI PadoTy
3a4yTeHO | (HEYAOBJETB | HE MOJHOCTHIO, HE MOATOTOBUI HY’)KHOE 000pyI0BaHUE U 00bEM
OpPUTENBHO) | BBINIOJHEHHOW 9acTH pabOThI HE MO3BOJISIET CAENAaTh MPABUIIBHBIX
BBIBO/IOB.
-OnBITHI, U3MEPEHUSs, BEIYNCIICHUS, HAOIIOACHUS TIPOU3BOIHINCH
HETPaBUIIBHO.
-B xone paboTh! 1 B 0TUETE OOHAPYKUIUCH B COBOKYITHOCTH BCE
HEJIOCTAaTKH, OTMEUCHHBIE B TPEOOBAHMSX K OI[CHKE «3».
-Jlomyckaet aBe (1 6oJsiee) rpyObie OMMOKHN B XOJI€ SKCIIEPUMEHTA,
B 00BSICHEHUH, B 0OPMIIEHUH PabOThI, B COOMIOICHUU MPABUIT
TEXHUKH 0€30MacCHOCTHU IpU paboTe ¢ BElIeCTBAMU U
000pyI0BaHNEM, KOTOPBIE HE MOXKET UCTIPABUTH JTAXKE T10
TpeOOBaHUIO YUUTETIS.
OHGHKa pe(bepaTOB HCCIICA0BATCIIbCKNX pa60T 110 OMOJIOTUH
Ouenka | Odopmienne pepepara | Conmepxanne | PeueBoe ['paMOTHOCTH
pedepara ohopmIieH
ue
«5» 1. TutrynpHBIi TUCT 1. 1. JomyckaeTcs: ojiHa
0hopMIICH B Conepxanue Harmucan | opdorpaduyeckas. Umu
COOTBETCTBUHU C paboThI NPaBWIbH | OJHA yHKTYyallMOHHAs, LU
TpeOOBaHUSMU MOJIHOCTHIO BIM 0J/IHa TpaMMaTH4ecKast
(mpuItoKEHUE) COOTBETCTBYET | uTeparyp | ommubOka
2. Hannuue nana TeMeE. HBIM
3. B tekcre umerorcs 2. A3BIKOM U
CCBIJIKM Ha aBTOPCTBO @dakTU4ecKre | CTHIUCTH
4. Hanuuue crimcka OIINOKH YECKH
HCIOJI30BaHHOM OTCYTCTBYIOT. | COOTBETCT
JIUTEpaTypsl B 3. CtpoiiHblii | ByeT
COOTBETCTBUHU C o coJiepkaH
MpaBUJIAMHU KOMITO3UIIUH, | HIO.
o6ubnuorpadun. JIOTUYHOE U 2.B
nocnegosaren | pedepare
BHOE B JIOTyCKaeT
U3JI0KEHUU csl
MBICTIEH. HE3HAuuTe
4. O6bem JbHAs
pedepara 10- | HETOUHOCT
12 nuctoB b B
coJiepXxaH




uau 1-2

pEUeBBIX
He/lo4eTa.

«b» 1. Odopmnenue B 1. 1. Jlomyckatorcsi:

OCHOBHOM Copmepxanne | Hanmcan | 2 opdorpadudeckue, mim 2
COOTBETCTBYET paboThI B NpaBWIbH | MyHKTYallMOHHBIE, WK 1
TpeOOBaHUAM, HO OCHOBHOM BIM optorpaduyeckas u 3
HapyIIeH OAMH U3 4-X COOTBETCTBYET | JUTEpATyp | MYHKTYaI[MOHHBIC OLIHOKH,
IIYHKTOB TpeOOBaHUM. TEME HBIM a TaKxe 2

(umeroTes A3BIKOM U | TpaMMaTHYECKHUE OLIUOKU

HE3HAYUTENIbH | CTHIIUCTH

13(S YEeCKH

OTKIJIOHEHUS OT | COOTBETCT

TEMBI) BYET

2.Copnepxanue | comepkan

B OCHOBHOM 17108

JIOCTOBEPHO, 2.00CTOBE

HO UMEIOTCS pHO:

eIUHUYHbIE 2-3

dakTuyeckre | HETOYHOCT

HETOYHOCTH. U B

3.Nmerotcs COepkKaH

HE3HAYUTeNbH | UH, HE

bI¢ HapymeHus | 6osee 3-4

MocCJieZioBaTeN | pe4eBbIX

BHOCTHU B HEJ0YETOB

U3JI0KEHUU

MBICITH.

«3» 1. Odbopmiienue He 1. Brmaaom | 1. Ctune | [Jomyckarores: 4
COOTBETCTBYET BHIIIIE 1 OCHOBHOM padoThI opdorpadpuyeckue u 4
MIEPEYUCIICHHBIM pacKpbIBaeTCsl | OTIMYAETC | MYHKTyallMOHHBIE, WX 3
TpeOOBAHUSM. TEeMa, B LIEJIOM | o opdorpaduueckue u 5

JTaH BEPHBIiA, €MHCTBO | MYHKTYallMOHHBIX OLINOOK,
HO M, WK [ IyHKTYallMOHHBIX
OJIHOCTOPOHHHU | OOHApYXU | OMHOOK IMpU OTCYTCTBUU

i umm BaeTCA opdorpadpuyecKkux omudoK.
HEJOCTAaTOYHO | BJaJIeHUE

MOJIHBIM OTBET | OCHOBaMU

Ha TEMY. MUCHbMEHH

2. IOMyLIeHbl | O peuH.

OTKJIOHEHUs oT | 2.J[omycka

TEMBbI UITU eTcs: He

UMEIoTCS 6o1ee 4

OTJICNIbHBIE HEJI0YEeTOB

OIIOKY B B

U3JI0KEHUU coJiepxKaH

daxTHueckoro | uu u S

MaTepuana. pEUYEeBBIX

3. lonyieHsl

OTJICNIbHBIE HE/I0YETOB




apyuieHus

mociacaBaTciib-

HOCTH
H3JI0KCHUA

Kpurepnn onieHnBaHus NPEe3EHTALNN yUaIuXcs

Onenka p 4 3 2
Conepx |Paborta monHOCThIO | [loUTH MOJIHOCTRIO He Bce PaboTa cnenana
aHue BaBepIeHa c/IeaHbl Hanboee Ba)XKHEUIIIHE (dbparMeHTapHO 1 ¢
Ba)KHBIC KOMIIOHEHTHI | KOMIOHEHTHI | IOMOMIBIO YUUTEIS
paboTsl paboThI
BBITIOJTHEHBI
PaGoTa Pabota nemoncTpupyer [PaboTa PaboTa neMoHCTpUpYeT
[TEeMOHCTPHUPYET MOHMMaHUE OCHOBHBIX |[TEMOHCTPUPYET |[MHHHMAIbHOE
rry0okoe MOMEHTOB, XOTS MOHWMAaHKE, HO [[TOHWUMaHHe
[TOHUMaHHE HEKOTOPBIE ETall HE  [HEMOJHOE
OTIHCBIBAEMBIX YTOUHSFOTCS
[IPOILIECCOB
Jlanbl nHTEpEcHBIE  [MIMeroTcst HekoTopble  |/I[ncKyccHOHHBI [MHUHUMYM
TMCKYCCHOHHBIE MaTepHaIbl e MaTepuanbl  [TMCKYCCHOHHBIX
MaTepHaIbl. ITICKYCCHOHHOTO €CThb B HUINYMH, [MaTepuasoB. MUHUMYyM
[ pamoTHO xapaktepa. Hayunas HO HE Hay4YHBIX TEPMHUHOB
MICIIOJIb3YeTCs IIEKCHKA UCIIOJIB3YETCsl, [CIIOCOOCTBYIOT
Hay4Has JIEKCUKa HO MHOTI'/IA HE [HOHUMaHUIO
KOPPEKTHO. MpOOIEMBI.
Hayunas
TEPMUHOJIOTHSI
120051
MCIIOJIb3YeTCs
MaJIo MJIH
MCIIOJIb3YeTCs
HEKOPPEKTHO.
Yuenuk npeyaraer |Y4eHuk B Vuenuk unorna [MuTepnperarus
COOCTBEHHYO 0OJIBIIMHCTBE CIy4aeB [Ipeularaer OTrpaHUYEHA WU
MHTEPIPETaLHIO npeziaraet CBOIO OecriouBeHHA
JUIA Pa3BUTHE TEMBI [COOCTBEHHYIO MHTEpIpeTanu
00001eHus, MHTEPIpPETalNIo WM [f0
[IPUJIOKCHUA, [Pa3BUTHE TEMBI
AHAIIOTHH )
Besne, rne [TouTtu Be3ne YaeHuky VueHuK MOXeT paboTaTh
BO3MO>KHO BbIOMpaeTcs Ooee HYXHa MOMOIIb [TOJIBKO 1O
BbIOMpaeTcs Oosee P EeKTUBHBIN Mpolecc [B BBIOOPE [PYKOBOJICTBOM YUHUTEIIS
b pexTUBHBII P PEeKTUBHOTO
1/VTH CTIOKHBIH poiiecca

porecc




Juzaitn  lU3aiiH JIOTHYCH U | JIu3aiiH ecTh Huzann Jn3aiiH He saceH
O4CBUICH CJly4drHbIN
ITMmeroTcs IMmeroTcs moctosHable [Het JJIEMEHTEI QU3aiHa
[TOCTOSTHHBIC IIEMEHTHI IM3auHa. [TOCTOSIHHBIX MeEIIatoT CoAepKaHUIO,
DIIEMEHTHI IU3auHA. |/IM3aUH COOTBETCTBYET [3JIEMEHTOB HaKJIa/1bIBasICh Ha HETO.
U (M3aUH COJIEP’)KAHHUIO. 3anHa.
[OYEPKUBACT |/ IM3aH MOXET
COJIEpIKaHNUE. 1 HE
COOTBETCTBOBAT
Bce mapamerpsl [Tapamerpsl mipudra  [[lapamerpsl [lapameTpsl HE
pudTa XopoIo nonoo6pansl. pudgr  jmpudra noso0pansl. Jlenaror
[10/100paHbl (TEKCT  [IUTaEM. HEJJOCTATOYHO  [TeKCT TPYIHOYUTAEMBIM
XOPOIIO YUTAETCS) XOpOLIO
110/100paHbl,
MOTYT MEIIaTh
BOCIIPUSTHIO
I'paduxa [Xopomro I'paduka I'paduxa mano | I'paduxa He
noiobpaHa, COOTBETCTBYET COOTBETCTBYET | COOTBETCTBYET
COOTBETCTBYET COJIEP’KaHUIO COJIEP)KAHUIO | COJIEPKAHUIO
COJIEPKaHUIO,
oOoramaer
CoJIepKaHne
I'pamotH [Het ommboxk: Hu MuHuMaIbHOE Ectb ommOku, | MHOTO OIIMOOK,
OCTb rpaMMaTHYECKHX, KOJIMYECTBO OIMUOOK | Mermiaromue JIENaoIUX MaTepHran

H CUHTAaKCHYCCKUX

BOCIPUATHIO

TPYAHOUYUTAEMbBIM




IIpuioxenue
IlIpumepnoiii nepeuensv mem 0na uccied06amensCKux padom, npoeKmos

I'eneruka

1. AnHanm3 reHoMa YeJOBeKa Ha pa3HbIX YPOBHSIX €0

OpraHu3aIuy.

Bynyt nu pacmmdpoBaHbl reHETUYECKHE OCHOBBI pazyma?

3. BumsiHEE reHOB HA MIPEIPACIIONOKCHHOCTh K apTepHATBLHOM
TUTICPTOHUH.

4. BpenHbIe U MOJIC3HBIC MYyTaITUU

BrlsiBrieHUE PUYHH OTPUTIATEIIHFHO BIUSFOIINX HA TEHOTHIT

YeJoBeKa.

I'. Menyens 1 ero BKJIAJ] B Pa3BUTHE TCHETHUKH.

['eHeTnka u yenoBek.

I'eneTnka: COBpeMEHHBIN MOIXO/I.

I'eneTnveckne 0cOOEHHOCTH UHANBUTYATLHOTO

pa3BHUTHSL.

10. l'enerrueckuii HoHT HAITUN

11. I'enoTunuyeckas 00yCIOBIEHHOCTh HHTEIIEKTA U COCTABIISIOMINX
ICUX0(U3HOTIOTUUECKUXITAPAMETPOB.

12. T'eHoTHII-CPETIOBOE COOTHOIICHUE B (OPMHUPOBAHUHA HEKOTOPBIX TPU3HAKOB
YeloBeKa.

13. H3ydenue nmpu3HaKa HACIEIOBAHUS B MOEH CEMbE HUCITOJIb3YsI T€HEATTOTHUECKHI
METO/I.

14. VickyccTBeHHBIC OpraHbl — MpobeMa U MePCIEKTUBHI.

o N

© oo



15.

16.
17.

18.
19.
20.

HccnenoBanue mpobdaem MOPPOIOTHISCKOTO CTPOSHUST YICHHUKOB
ITKOJIBI.

Krnaccuueckne reHeTuuecKkue IKCIIEpPUMEHTHI.

Knonuposanue xxuBoTHbIX. [IpoGnemsl u

MIEPCIIEKTUBBI.

MeTo /1l FeHETUYECKUX UCCIIEJOBAHUI UeIoBeKa.

Murpupyroumii reHoM — 4To 3TO Takoe?

Mup HaHOTEXHOJIOTUN — BO3MOKHOCTH IIPUMEHEHUS B OMOJIOTUN U MEJUIIUHE.

Muxkpo0Ounosorus

RHROoo~NoOar~wNE

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

20.
21.

RBooo~NooGO~LNE

0.
11.
12.
13.
14.
15.
16.
17.

0.

Amieprusi — 4to 3T0 Takoe?

AHTHOMOTHKH, KITaccuPUKaIus

buonoruueckue Massyku — MEXaHU3MbI CBEUEHUS Y JKUBOTHBIX.
buoTtexHonorus — HaIekK bl ¥ CBEPIIICHUSI.

buoxumuueckas akTUBHOCTh OakTepuii Bunbl nMMyHHTETA

Bupyc CIIN/] u uenosek — quHaMuKa OOpHOBI.

Binstaue pasnnunbix crenenei pH Ha BUIOBOM COCTaB OPraHM3MOB B BOJIOEME.
JIBUKEHHUS y paCTEHUM.

Jlesurbexnnsi, BUIBI, TSI

KuBbie «ayn0BuUIIay — MHOTO0Opa3ue riay00KOBOIHBIX JKHBBIX OPTaHU3MOB.

. UccnemoBanne 0COOEHHOCTENR KOXKHU JINLA.

HccnenoBanue 31eKTPONPOBOJHOCTH PA3TUUYHBIX CPEI.

Knaccudukanus nesmHpekTaHTOB.

Knaccuduxkanus o6opymnoBaHus MUKpOOHOJIOTUUECKON JTaO0OPATOPHUH.
MukpoOHOIOrMIeCKU MOHUTOPUHT BJICU€OHO-TIPO(PHITAKTHUECKUX YIPEKICHUAX.
MUKpOOBI — «IPY3bs» WIN «Bparu»?

Mukpo37eMeHThl — XapaKTepUCTUKa U OUOJIOrHuecKas poJib.

Mup HaHOTEXHOJIOTUN — BO3MOKHOCTH IPUMEHEHUS! B OMOJIOTUH U MEIUIINHE.
Hapymenne pu3nko-XxuMu4ecKuX CBOMCTB KJIETKH MPU MHPHUIIUPOBAHUN OPraHu3Ma BUPYCOM
BUUY.

Hapymenue @yHkiuii opranoB 3peHus U uX npouiakTHKa

HoBbie BakIMHBI — HAJAEKIBI U CBEPLICHHUSL.

Meaununna
BiusiHue namsTH Ha ycrieBaeMOCTh yUalIuXCcs HAIIero Kiacca.
Brnusinue TabayHOro JpIMa Ha POCT OpraHu3Ma.
BnusiHue mryma Ha opraHu3M 4esioBeKa
Boennas meaunmna
Bocnuranue KynbTypbl 310pOBbsS KAK OCHOBA JIOIIPU3BIBHOM MOATOTOBKHU FOHOLIEH.
BpaueOHbie quHacTUM HalIero ropoja (paioHa).
BrisiBiIeHHE rpynIbl pUCKA Pa3BUTHUS BETE€TO-COCYAUCTON JUCTOHUHU Y IETEN.
Hemorpaduueckue mpoOIeMbl HAIIETO PEerHoHa.
[pamarnueckas MeAULIMHA.
JlyXOBHO-HPaBCTBEHHBIN MUP MPEICTABUTEIEH OTEYECTBEHHON MEIULIUHBI.
N3ydeHne rurueHn4ecKuxX aclekToOB MIKOIbHBIX YYeOHUKOB.
HccnenoBanue BIUsIHUA TYPUCTHUECKOTO TIOX0/1a HA 3I0POBbE YUACTHUKOB.
Komnbrorep u 310poBbe IKOJbHUKA
JleueOHOE MTUTaHKE TIPU PA3THYHBIX MATOIOTHIX
MenuuuHCcK#e acrieKThl (OpMUpPOBAHUS 30POBOTO 00pa3a KU3HH.
MenunnuHCcK#e acteKThl GOPMUPOBAHUS CEMbBU U POKICHUS 3J0POBOTO pPEOCHKA.
HerpamuimonHbie METOBI JICUSHHS 3a00ICBaHUIA.
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OcobeHHOCTH TeUEeHUs Pa3IMYHbIX 3a00JIEBaHUI B IETCKOM U ITOAPOCTKOBOM BO3pACTE.

Jdkos0rus
ABTOMAarucTpaib, CHEr, paCTeHUsI U MOYBA.
ABTOMOOMIJIb — UCTOYHUK XUMUYECKOTO 3arpsi3HEHUsT aTMOC(hEpHI.
ABTOMOOWIIBHBIN TPAHCHIOPT B TOPOJEC: MPOOIEMBI M ITYTH HX PEIICHHUS.
A30yKa IPaBWIILHOTO ITUTAHUS
A3OT KaK He0OXOAMMbI OMOTEHHBIN AIEMEHT.
AKBapuyM — UCKYCCTBEHHAsI JKOCUCTEMA B JIOME.
AKBapuyM — 3aMKHYyTasi JKOCUCTEMA.
AM}uOUM B MOHUTOPUHTE OKPYKAIOIIIEH CPEIbI.
AHanu3 Ka4ecTBa BOJbI, B3STOM B peKe B yUeOHO-UCCIEA0BATENBCKUX IIEIISX.

. AHanIu3 NpUPOIHBIX UCTOYHUKOB B PaiiOHE.

. AHanu3 xapaxkTepa MUTaHHUS CEMbH.

. AHTPOTIOT€HHOE BIMSTHUE HA JKU3HEIECATEIbHOCTD TYE HA TEPPUTOPHH.

. AHTPOTIOT€HHOE BJIMSTHUE HA CTEITHBIE SKOCUCTEMBI.

. ApudnMernueckas ¥ TEOMETPUUECKas MPOTPECCUU B OKPYXKAIOIIEH HAC KU3HU.
. ATOMHast SHEPTEeTHKA — TUTIOCHl U MUHYCHI.

. beamomusie cobaku B ropoe.

. be3noMHbIe coOaku Kak 3JIEMEHT 3KOJIOTHYECKON Cpe/ibl MeranoJuca.

. bBuonHIMKanMOHHBICCCIIETIOBAHUS PAHOHOB C PA3HOU CTEMEHBIO 3arPSI3HEHHOCTH aTMOC(EPHI.
. bBuonHauKanms ra3o0ABIMOBBIX 3arpS3HEHUHN TI0O COCTOSTHHUIO XBOU COCHBI.

. buonnaukanus3arpsi3HeHUs BO3/AyXa M0 KOMILJIEKCY MPU3HAKOB COCHBI OOBIKHOBEHHOM.
. buonnaukamus 3arps3HeHns OKpYKarollen cpelibl 0 KOMIUIEKCY MPU3HAKOB €U 0OBIKHOBEHHOM.
. buonnaukanus nous

. beITOBas XMMUS B HallIEM JIOME U albTepHATUBHBIE CIIOCOOBI YOOPKHU.

. BoznelicTBue BRIOPOCOB 3arps3HSIONIMX BEIIECTB HAa aTMOCc(hepy U 3/J0pOBbE UEIOBEKA.
. Bo3nelicTBre pa3IMYHBIX BUAOB TPAHCIIOPTA HA OKPYKAIOIIYIO CPEAY.

. BO3MOXHOCTB pa3BUTHS SKOJIOTMYECKOTO TYpU3Ma B HAIEM FOPO/JIE.

. Bunipl 3arpsizHeHuit BoJibl U CIIOCOOBI OUUIICHUSI, OCHOBAHHBIE HA (PU3UUYECKUX SABJICHUSIX.
. BiiusieT 1 yronpHas 1blUb Ha pacTEHUs CTEITHON 3KOCUCTEMBI?
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