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1. IIACIIOPT PABOYEM ITPOI'PAMMBI YUYEBHOM JUCITUTTAHBI
OY /.07 bNOJIOI'UA

1.1. O6/1acTh NPpUMEHEeHHUs MPOrpaMMbI

Pabouasi mporpamMma yueOHOH AMCLMIIIMHBI $IBJIIETCS YaCcThbIO  OCHOBHOHM 0Opa3oBaTebHOM
nporpaMMbl B cootBetcTBM ¢ PI'OC  cpeaHero oO6ijero obpa3oBaHusi (YTBEP>KIEHHOTO
ITpuka3zom MunucTepcTBa obpa3oBanus U Hayku Poccuiickoii ®@egepanyu ot 02 aBrycra Ne 788)
Y TIpe/IHa3HaueHa [yisl TIoTyYeHust cpejHero obiriero 00pa3oBaHus CTy/IeHTaMH, 00y4JaroImuxcsi Ha
0a3ze ocHOBHOrO 0011Iero oopazoBanus o npogeccuu 19.01.10 Macmep npouzgodcmea MoA0UHOU
npodyKyuu.

Pabouast mporpaMMa yueOHOM JUCIUIUIMHBI pa3paboTaHa B cooTBeTCcTBUH ¢ P3-273 «O06
obpa3oBannu B Poccuiickoii @efepariyin», pruKa3oM MuHucTepcTBa 00pa3oBaHusi ¥ Hayku P® ot
02 aBrycta Ne 788 «O06 ytBepkgennmn PI'OC cpegHero (monHOro) obirero o6pa3oBaHMs»,
nmucbMa MUHHMCTEPCTBO 00Opa3oBaHus U Hayku Poccuiickoit ®eneparun ot 17 mapta 2015 r. Ne
06-259 «O HampaB/ieHUH [J0pabOTaHHBIX PEeKOMEHJALUM TI0 OpraHU3alM TI0/yUYeHHs] CpeHero
obujero obpa3oBaHusi B Tipefiesiax OCBOeHUsi 00pa30BaTe/IbHBIX TPOTPAMM  CpeJHero
npodeccHoHaILHOTO 00pa3oBaHusi Ha 06a3e OCHOBHOroO o00ijero o6Opa3oBaHMS C yueTOM
TpeboBaHuii desepanbHBIX TOCYJAPCTBEHHBIX CTAaHAAPTOB W Tojy4daeMod mipodeccun wimm
CreLMaJibHOCTH  CpefiHero TipodecCHOHanbHOTO 00pa3oBaHUsi», B COOTBETCTBUM C TPUMePHOMN
MIPOTrpaMMOi yueOHOU JUCIUITIMHEI «brosiorus», pekomeHnzoBaHHOH PTI'AY «DPUPO», MpOTOKOI
Ne3 ot 21 nronst 2015 roga.

1.2. et yueOHOM JUCHUILTHHBI:

* riosiyueHue (yHJaMeHTa/IbHBIX 3HaHUM 0 bronornyeckux cucremax (Kmetka, Opranusm,
[Monynsimsi, Buz, kocucTema); HCTOPUU Pa3BUTUSI COBPEMEHHBIX MPe/ICTaB/IeHUM O XKUBOM
TIpUPO/e, BHIJJAIOIIMXCS OTKPBITHSIX B OMOIOTMYeCcKoi HayKe; posii 6HO0JIoruueckoi HayKu B
(dhopMHpOBaHNY COBPEMEHHOM eCTeCTBeHHO-HAayUHOU KapTHHBI MHUpPa; MeTOAaX HayYyHOTO
TI03HaHUS;

* OBJIaZIEHHE YMEHHUSIMU JIOTUYECKU MBIC/TUTh, 000CHOBBIBATh MECTO U POJIb OMOIOrMUeCKUX
3HaHWM B MIPAKTHUUECKOU AesiTe/IbHOCTH J0/lel, pa3BUTHH COBPEMEeHHBIX TeXHOJIOTUM;
OTIPe/IeJIATh >KHUBbIe 00BEKTHI B PUPO/Ie; TIPOBOAUTEL HAO/TFOIEHUS 3@ SKOCUCTEMAMH C T1eJTbI0 MX
OTMCaHUs U BBISIBJIEHUs] eCTeCTBEHHBIX U aHTPOTOTeHHBIX U3MeHeHWH; HaXOUTb U
aHaJTM3UPOBATh UH(MOPMALIMIO O KUBBIX 00BEKTaX;

* pa3BUTHeE TI03HABaTe/IbHBIX UHTEPeCOB, MHTe/IEKTYaTIbHbIX U TBOPUECKUX CTIOCOOHOCTeH,
00yuaroIuXcs B TIPOIiecce U3yuyeHus OMOIOTUYEeCKUX SIBJIEHHI; BbIIAIOIIMXCS JOCTHXKEHUH
O10JI0THH, BOILIEAIINX B 00I1leUe/I0BeUeCKYI0 Ky/IbTYPY; CJI0XKHBIX Y TIPOTUBOPEUMBBIX My Tel
Pa3BUTUS COBPEMEHHBIX HayUHBIX B3IJIS/I0B, €M, TeOPUM, KOHLEML1M, TUNoTe3 (O CYLLIHOCTH U
TIPOMCXOJKAEHUH >KHU3HH, UesioBeKa) B X0/ie Pab0ThI C pa3TMUHBIMU UCTOUHUKAaMH WH(GOpMaLWY;
* BOCMTUTaHKEe yOXI€HHOCTH B HEOOXOIUMOCTH MTO3HAHUS YKUBOMW TIPUPO/IbI, HEOOXOIUMOCTH
paLIMOHABLHOTO MPUPO/I0TI0JIb30BaHUs, OepeXXHOT0 OTHOIIEHUS K PUPOIHBIM Pecypcam U
OKpY>Karollleli cpefie, COOCTBEHHOMY 3/10POBbBIO; YBa)KEHUsI K MHEHHUIO OMITOHEHTA MPH
o0Cy>XaeHrH O610/IOTHUeCcKUX MpooeM;

* MCTIO/Ib30BaHUe MPUOOPETEHHBIX OMO/IOTHUECKUX 3HAaHUM U YMEHUH B MTOBCETHEBHOH

JKWA3HM /151 OLIeHKH T10C/Ie/ICTBUM CBOeM /lesITe/IbHOCTH (U /iesiTe/IbHOCTH APYTUX Jo/iel) 1o
OTHOIIIEHUIO K OKDPY>Kalollel cpefie, 3[0pPOBbIO IPYTUX JIFOZiel U COOCTBEHHOMY

3/I0pPOBBIO; 000CHOBaHME U cOOMoieHe Mep MpoduIaKTHKY 3a00/1eBaHIM, OKa3aHHUe

TIepBOM MMOMOIIY TIPY TPaBMaX, COOJTFOZieHre TIpaBHJI TIOBeIeHHsT B TIPUPO/ie



1.3. OO01mas XxapaKTepUCTHKA YUeOHO#M AU CIHIITHHBI

Bbuonoruss — cucrema Hayk, M3yuaroliasi BCce acIeKThl )KM3HH, Ha BCeX YPOBHSIX OpraHM3aliiu
JKUBOTO, HauMHas C MOJIeKy/sIpHOrO M 3akaHuuBasi OuocdepHbiM. OObeKTaMu U3y4yeHHsi
Ovoforvy  SIBSIOTCS  JKWMBbIE OpPraHW3Mbl, WX CTPOEHWe U JKU3HEeATeNbHOCTb, WX
MHoroobpasue, IPOUCXOXKIeHHe, IBOJIFOLUS U PacIipe/iesieHre KUBbIX OPraHW3MOB Ha 3eMmJie.
OO6mmas 6uomorusi 3yuyaeT 3aKOHBI ICTOPUYECKOTO Y WH/IMBU/IyaIbHOTO Pa3BUTHsI OPTaHU3MOB,
o011IMe 3aKOHBI )KU3HU U Te 0COOEHHOCTH, KOTOpbIe XapaKTepPHbI /I/Isi BCeX BU/IOB

JKUBBIX CyIL[eCTB Ha IJIaHeTe, a TakKe X B3aUMOJIeHCTBHE C OKPY’KarolLlel Cpesjon.

buosnorusi, Takum 06pa3om, SIBsieTCsl 0JHOM U3 OCHOBOTIO/AraloIMX HayK O KU3HH, a

B/aZieHre OMOIOTHUeCKNMY 3HAHUSIMUA — OZIHUM M3 He0OXO/IMMBIX YCIIOBHM COXPaHEHUS

JKU3HU Ha TIIaHeTe.

OCHOBY cofiep>KaHUsSI yU4eOHOUM AMCLUTUIMHBI «BHUOOrUs» COCTAB/SIOT C/IeAYIOIINE BeAyIue
W/ler: OT/IMYUTe IbHbIe PU3HAKYU KUBOW TIPHUPO/IbI, ee YPOBHeBasi OpraHu3aLys U

5BOJTIOLHSL. B COOTBETCTBMM C HUMHU BbIJIeJIEHbI COJiep>KaTe/IbHbIe JTUHUN: OUO0JIOTHs Kak

HayKa; O1osiornyeckrie 3aKOHOMEPHOCTH; MeTO/Ibl HAyYHOT'0 TI03HAHUsI; K/IeTKa; OpraHu3Mm;
TIOTTYJISILUST; BU/]; 9KOCUCTEMBI (B TOM umcsie 6uocdepa).

CopepkaHue yueOHOM AMCLUMIUIMHBI HampaBJeHO Ha TMOJArOTOBKY OOYYaroLMXCsl K pelleHHI0
BaXHEUIINX 3a/1a4, CTOSIIIMX Iepe]; OM0/I0OrHuecKoi HayKou, — TI0 PalMOHATbHOMY
MPUPO/I0N0/Ib30BaHUI0, OXPaHe OKPY)Karollleil Cpe/ibl U 3/10POBbs JIFOZEM.

Ocoboe BHUMaHUE Y/IeJIeHO 3KOJIOTMUecKoMy 00pa30BaHMI0 W BOCITUTAHHIO O0YYarol[uXCs,
(hopMHPOBaHKIO Y HUX 3HAHUM O COBPeMEeHHOI ecTeCTBeHHO-HayUHOW KapTHHe

MHpa, [JeHHOCTHBIX OPUEeHTAlWi, UTO CBU/ETe/IbCTBYET O TYMaHU3alu OHMOI0rHIecKoro
obpa3oBaHUsl.

Cogeprkanre yueOHOM JUCLUTUTMHEI TTpeAyCcMaTprBaeT (OpMHUPOBaHKe Y 00yUaromuxcst
o0I1leHayYHbIX 3HAaHUM, YMEHUI U HaBBbIKOB, YHUBEPCA/IbHBIX CII0COOO0B /IeATeIbHOCTH U
K/TFOUeBBIX KOMITETEeHIUH, BK/TFOYAIOIIUX YMeHHe CPaBHUBATh OMOIOTHUecKe 00beKTHl,
aHa/IM3UpOBaTh, OLleHWBaThb M 00001jaTh T[O/lyueHHble CBe/leHUs, YMeTb HaxOAWUTb U
MCT0/1b30BaTh UH(OPMALMIO U3 pa3/TMYHbIX HCTOYHHKOB.

N3yuenue obirieobpaszoBaTebHOM yueOHOM AUCHUIIMHBI «broiorusi» 3aBepiiiaeTcst
rno/iBeJieHueM WTOroB B (opMme AudQepeHIMPOBAHHOTO 3aueTa B paMKax IPOMEXYTOUHOU
arrectatmu crygeHtoB OI'BIIOY KTT B npouecce ocBoenusi OIIOIT CIIO ¢ nonyuyeHuem
cpezHero o6iero obpa3oBaHusl.

1.4. Pe3ynbTaThbl OCBOEHHS Y4eOHOW JUCHUILTHHBI:

- IMYHOCTHBIE:
- - c(popMHPOBaHHOCTh UYBCTBA TOPAOCTU U YBa)KeHUsI K UCTOPUH U [JOCTHXKEHUSIM
OTeueCTBeHHOUM OMOJIOrMUeCcKol HayKU; TIPeZICTaB/IeHHsI O 1[e/IOCTHOM eCTeCTBEHHO-
Hay4yHOU KapTHHe MUPa;
—— MIOHUMaHHe B3aMMOCBSI3U 1 B3aUMO03aBUCUMOCTH eCTeCTBEHHBIX HayK, UX B/IMSHUS Ha
OKPY>KaloIlyt0 Cpejly, 5KOHOMUUYECKYH0, TEXHOJIOTMYECKYI0, COLIUA/IbHYIO U 3TUYECKYI0 Cephl
JlesITe/IbHOCTU YeJI0BeKa;
—— CrOCOOHOCTh UCITOJTH30BaTh 3HAHUSI O COBPEMEHHOM ecTeCTBeHHO-HayUHOM KapTHHe MHpa B
obpa3oBaTesibHOM U MPOoheCcCHOHATLHOM /IeATeIbHOCTH; BO3MOXXHOCTH MH(POPMALIMOHHOU Cpe/ibl
Juist obecrieueHUst TIPOAYKTUBHOTO CaMO0Opa30BaHMs;
—— BJIaJileHHe KyJIbTYPOl MBIILJIeHUs, CTIOCOOHOCTh K 000011[eHNI0, aHaT3Y, BOCIIPUSTHIO
vH(opMaLKU B 00/1aCTH eCTeCTBEHHBIX HayK, TTIOCTaHOBKeE 1]eJ1d U BLIOOPY Iy Tel ee JOCTHKeHUsT
B nipodeccroHanbLHOM cdepe;
—— CIOCOOHOCTh PYKOBO/ICTBOBATHLCSI B CBOEH /1esiTe/TbHOCTU COBPeMeHHBIMU TTPUHLIUIIaMU
TOJIEPAHTHOCTH, /iMajiora U COTPYJHUUECTBA; TOTOBHOCTb K B3aUMO/€MICTBHIO
C Kosyieramu, paboTe B KOJIJIEKTHBE;



—— FOTOBHOCTh UCTO/b30BaTh OCHOBHBIE METObI 3alUThHI OT BO3MOKHBIX TIOC/Ie/ICTBUIA
aBapuii, KatacTpod, CTUXUIHBIX Oe/iCTBUM;

—— obsiaziaHre HaBbIKaM¥ 6e30macHOM paboThI BO BPeMSI POEKTHO-UCC/Ie0BATeTbCKOU

Y 9KCIIePUMEeHTaIbHOM /leTe/IbHOCTH, TPU UCTI0Ib30BaHKH J1abopaToOpHOTro 000py/j0BaHus;
—= c11iocoOOHOCTD UCII0/Ib30BaTh MPUOOPeTeHHbIe 3HAHUS U YMEHHUSI B MPAKTUUYeCKON
JlesiTeNTIbHOCTU Y TIOBCeIHeBHOM KU3HU [J1s1 COOJII0/IeHNst Mep NTPOGU/IaKTUKH OTPaBJIeHUH,
BUPYCHBIX U IPyTHX 3a00/ieBaHNH, CTPECCOB, BPAHBIX MPUBbIUEK (KypeHHUsI, a/IKOT0/IM3Ma,
HapKOMaHWK); TIpaBUJI TIOBe/IeHHs1 B TIPUPO/IHOM cpeJie;

—— rOTOBHOCTH K OKa3aHHIO TIePBO IOMOLLH [TPY TPaBMax, MPOCTYAHBIX U APYTUX
3ab0/eBaHMsIX, OTPAB/IEHUSIX TIUILEBBIMU MPOJYKTaMHU.

* MeTanpenMeTHbIX:
—— OCO3HaHHe COIMATbHOM 3HAUUMOCTH CBOEM Mpodeccuu/CrieliiaabHOCTH, 001ajaHe
MOTUBALMeN K OCYII[eCTB/IeHHIO MPOo(eCcCHOHaNTLHOM [1esTeTbHOCTY;
—— TIOBbIILIEHVE WHTE/UIeKTYaTbHOTO YPOBHSI B TpOLIecce U3ydyeHusi OM0/IoruuecKux
SIBJIEHWH; BBIJJAFOIIUXCS JOCTH)KEHUM OMOIOTUH, BOIIE/IINX B 00II[eue/IoBeueCcKyo KyabTypy;
CJIOXKHBIX Y TIPOTUBOPEUMBBIX MyTel pa3BUTHs COBPEMEHHBIX HayUHbIX B3IJISI10B, U/lel, TEOPUA,
KOHIIETI[|H, TUITOTe3 (0 CYL[HOCTH U TIPOMCXOXK/IEHUH KU3HH, UesloBeKa) B X0/1e paboThl C
pa3TMYHbBIMU UICTOYHMKAMU UH(OpMaLIK;
—— CMOCOOHOCTh OPraHU30BbIBAaTh COTPYAHUUYECTBO €/JMHOMBIIIIEHHUKOB, B TOM UHC/IE C
WCII0JIb30BaHMEM COBPeMeHHbIX MH(POPMalJMOHHO-KOMMYHUKAL[MOHHbBIX TeXHOIOTUM;
—— CMOCOOHOCTh MOHUMATh MPUHLIUIIBI YCTOMUHUBOCTH M TTPOAYKTUBHOCTH KUBOU TIPUPOZBI,
MyTH ee U3MeHeHUsI T10/], B/IMSTHUEeM aHTPOIIOTeHHBIX (DaKTOPOB, CITIOCOOHOCTH K CUCTEMHOMY
aHa/mM3y 1/100a/bHBIX 3KO0TMYeCKUX MPo0/ieM, BOITPOCOB COCTOSIHUSI OKPY>KaroIllel Cpefibl 1
paLMOHaNbHOI0 UCTI0Ib30BaHUs IPUPOJHBIX PeCypCOB;
—— yMeHHe 000CHOBBIBAaTbL MECTO U POJIb OMOJIOTUYECKUX 3HAHUH B MPAKTHUECKOU
JlesiTeTbHOCTH JIO/Iel, pa3BUTUM COBPEMEHHBIX TeXHOJIOTHH; OTpe/le/IsiTh KUBbIe
00BEKTHI B TIPUPO/Ie; MPOBOIUTL HAO/IIO/IEHHS 32 SKOCUCTEMAMHU C 1Ie/IbI0 UX OMMCAHUS U
BbISIB/IEHUSI €CTeCTBEHHbBIX U aHTPOIIOTeHHbIX U3MEeHEeHUW; HaXO[UTh U aHa/IU3UPOBaTh
MH(OPMALIMIO 0 XKUBBIX 00BEKTAX;
—— CIOCOOHOCTh TIPUMEHATH OMOIOTUUeCKHe U SKOJIOTUUeCKHe 3HAHUS /I aHa/In3a
TIPUKJIA/IHBIX TIPOOIEM XO3HCTBEHHOU JeSITe/TbHOCTH;

—— CMOCOOHOCTH K CaMOCTOSITe/TbHOMY TIPOBE/IEHUIO MCC/Ie/JOBaHMH, TOCTaHOBKe
€CTeCTBEeHHO-HayYHOT0 9KCIIePUMEeHTa, UCTIOIb30BaHUI0 UH(POPMAIIMOHHBIX TEXHOJIOTUM IS
pellieHst HayuHbIX U MpogeCcCUOHA/IbHBIX 3a/]ay;

—— CMOCOOHOCTH K OI|eHKe 3THUECKUX aCleKTOB HEKOTOPBIX UCC/Ie[JOBaHUM B 00/1aCTH
O6roTexHoIOrUU (KJIOHUPOBAHKE, UCKYCCTBEHHOE OTIO/[OTBOPEHHE);

* npeOMemHbIX:

—— c(hOopMHUPOBAHHOCTh MPeZCTaB/IEHHH O PO/ U MecTe OUOJIOTUY B COBPEMEHHOM HayUHOM
KapTUHEe MHpa; IOHUMaHue pojiv OMo0ruy B hOPMUPOBAHUH KPyro3opa U (hyHKIIMOHATbHON
IPaMOTHOCTH JIJis1 pellieHUs TIPaKTUUeCKUX 3ajiay;

—— BJIafieHe OCHOBOTIO/Iararol[iMU TIOHATHUSIMU U TIPe/ICTaB/IeHUSIMU O YKUBOMU MPUPOJe, ee
YPOBHEBOM OpraHW3al[i{ W 3BOJIIOI[MH; YBEPEHHOE T10/Tb30BaHHe OMOIOTMUeCKOn
TePMUHOJIOTUEN U CUMBOJIUKOW;

—— BJIafleHe OCHOBHBIMU MeTO/laM{ HayYHOT0 MM03HaHUsl, UCTI0/Ib3yeMbIMU MPU
OMOJIOTMUeCKUX UCC/IeZIOBAHUSX KUBBIX 00BEKTOB U SKOCUCTEM: OMHUCAHUEM, U3MEPEHHEM,
TIpOBe/IeHreM HaOMIoIeHU; BLISIBJIEHHE U OLIeHKa aHTPOIIOTeHHBIX U3MeHEHHUH B IIPHUPO/E;
—— c(OPMHPOBAHHOCTh YMEHHI 0OBSCHSATH Pe3y/IbTaThl OMO/IOTHUECKUX SKCIIEPUMEHTOB,
pellaTh 3/IeMeHTapHbIe OHO0J/IOrHUecKue 3a/iauy;

—— c(OPMHPOBAHHOCTh COOCTBEHHOM TIO3UI[UU 110 OTHOIIIEHUIO K OMO/IOrHYeCKOr nH(MOpMaIivy,
TI0JTy4aeMOM 13 pa3HbIX UCTOYHHKOB, T100a/IbHBIM 3KOJIOTHYeCKUM TIPOb6ieMaM U My TSIM KX
peliieHusl.



dopmupyemblie 001He KOMIIETeHI[UH:

OK .1 [ToHMMaTh CyLTHOCTb ¥ COLMA/IBHYIO 3HAYMMOCTh OyyImeit npodeccuu, posiBISTL K Hel
yCTONYMBBIM UHTEpec.

OK 2. OpraHu30BbIBaTh COOCTBEHHYIO JIeSITeTbHOCTb, UCXO/Is1 U3 I1e/T U CTIOCO00B ee
JIOCTW)KeHUs], OTipeie/IeHHbIX PYKOBOJUTE/IeM.

OK 3. AHamm3upoBaTh pabovyro CUTYALMIO, OCYIIECTB/ISTh TEKYIIHI 1 UTOTOBLIM KOHTPOJIb,
OLIeHKY Y KOPPEeKLMI0 COOCTBEHHOU J1esiTe/TbHOCTU, HECTH OTBETCTBEHHOCTh 3a Pe3y/IbTaThl
CBOei paboThl.

OK 4. Ocy1iecTBaSTh MOUCK WHGMOPMALH, He00X0AUMOM /17151 93P GHEKTUBHOTO BBITOTHEHHS
npodecCHOHaNbHBIX 3a/iau.

OK 5. Mcnonb3oBath MH(OPMaLMOHHO-KOMMYHHKALIMOHHbIE TEXHOJIOTUH B MPO(eCcCHOHaTbHOU
JlesITeIbHOCTH

OK 6. PaboraTh B KOMaH/ie, 3(heKTHBHO 00IIATHCS C KOJ/IeraMu, pyKOBO/ICTBOM, K/THeHTaMHU.
OK 7. UcrioyiHATh BOWHCKYIO 00SI3aHHOCTh, B TOM YHCJIe C IPUMeHeHHeM TI0/TyUeHHBIX
npoeCCHOHATbHBIX 3HAHUM (/151 FOHOLLIEH).

1.5. MecTo yue0HOM JUCHMILIUHBI B yUe0HOM IUIaHe: 06111e00pa30BaTe/IbHBIN 1UKII.
YueOHasi JUCLMIUIMHA OTHOCHUTCS K TIpeAMeTHOU o0sact «EcTecTBeHHBbIe HAayKu» W SIBJISETCS
6a30Boii AUCLMIIIMHOMN 0011ie00pa3oBaTeIbHOTO L[UKJIA.

1.6. KostnuecTBO 4acoB Ha 0CBOEHHE NMPOrpaMMbl YUeOHOH AMCIUIIHHBI:

MaKCHMaJIbHOM yueOHO Harpy3Ku obyuarorerocsi 54 yaca, B TOM UHCIe:
ob6s13aTesibHON ayAMTOpPHON yueOHOM Harpysku obydatolerocst 36 yacos;
CaMOCTOsATe/TbHOM paboTh! obyyatorerocst 18 uacos.

2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCITUITI/IMHBI
2.1. O0bpeM yueOHON JUCHUIIMHBI U BU/IBI yUe0HOH padoThI

Buji yueOHo# padoThI 0O6vem uacoe
MakcumanibHasi yue0Has Harpy3ka (Bcero) 54
Oo6s3aTesibHas ayAUTOPHas yyeOHas Harpy3ka (Bcero) 36

N3 Hux:
nabopaTopHble paboThI
MIpaKTUUeCKHe 3aHATHUS
KOHTPOJIbHBIE Pa0OThI
CamMocTosiTeTbHasi padora odyuaromierocsi (Bcero) 18
B TOM UHCJIE:
IToozomoeka pegpepamueHbix coobuwjeHull
PeweHue zeHemuyeckux 3a0au
Paboma c yuebHoll u yuebHo-memoouueckoll Aumepamypoll
Hmoeosass ammecmayus 8 ¢opme  OugdepeHyupo8aHHbiii
3auém

NN o




2.2. TemaTHYecKHil IUIaH U cofiep)kaHue yueoHou qucoumiuabsl OY /1. 07 «buosorusi»

HanmMmeHnoBanue
Ppa3/ie/ioB U TeM

CopepixaHue yueOHOro MaTepuasa, iabopaTopHbie padoThI
U MpaKTHYeCcKHe 3aHATHUSI, CAMOCTOSITe/IbHasi padoTa
o0yuarommxcs.

Makcum.
o0bem
JacoB

AyauTopH
o0bem
4acoB

Cam.
pabora

dopmupyemsie
KOMIIeTeHI[UH1

54

36

18

BBEJEHUE

Ob6yuatowjulics 00M%4CeH yMemb:

ITonb30BaThCst MHGOOPMALIMOHHBIMUA UCTOUHUKAMU (JTUTEPATYPA,
WHTEPHET) aHa/IM3UpOBaTh HOBbIE [JaHHBbIE 10 OHOIOTHH.
OOmwsicHaTs ponb Ouonorm B (HOPMUPOBAHWM HAYYHOTO
MHUPOBO33PEHHUSI.

Obyuarowjuticst 00/#CeH 3HAMb:

OOBeKTHI M3yueHus1 OMOJIOTHH, ee T1eJId U 3a/Iauu.

OOBeKT wu3yueHUs OHONOTMH- >KWBas TIpUPOZA. IIpHU3HAKU
JKUBBIX OpraHu3mMoB. MHoroo0Opa3ue >KHUBLIX OpraHWU3MOB.
YpoBHeBasi opraHuszalusi >KMBOW TPUPOAbI W  3BOJIIOLIUSA.
MeTo/ibI TTO3HaHUS KUBOW TIpUpOAbl. OO0IIMe 3aKOHOMEPHOCTH
ouosmorun. IIpegmer u3yueHWss  00o0OIjarOIeETO0  Kypca
«buonorusi», Uenu W 3a7auv Kypca. VI3yueHue OCHOBHBIX
3aKOHOMEpPHOCTel BO3HUKHOBEHHS1, Pa3BUTHSI U CYILleCTBOBaHUS
JKU3HU Ha 3eMJ/ie U COBPEMEHHOM ee OpraHu3aLiu.

Posb 61osiorui B (pOPMHPOBAaHUM COBPEMEHHOM eCTeCTBEHHO -
HayyHOH KapTWHbI MHWpa W B TIPAKTUUYECKOH JesITebHOCTH
JroJ1en.

CobmofieHre mpaBuUi TOBeJileHHsT B TIpUpojie, OeperkHoe
OTHOIIIEHHe K OuonornuecKkuM oOBeKTaM (pacTeHHsIM U
JKUBOTHBIM M UX COODIIECTBAM) U UX OXPaHa.

OK 01, OK 02,
OK 03, OK 04




Pa3pen 1.
YYEHMUME O KJ/IETKE

O6yuarowjuiicst 00/15CeH yMemb: 10
OOBSICHSITh €IUHCTBO >KUBOW U HEXWBOW TPHUPOJBI, POJCTBO
JKUBBIX OPTaHH3MOB.

O6yuarowjuticst 00/154CeH 3HAMb:

OcHOBHBIE TI0/IOKEHUsI KJIETOYHOW TeOpuM, CTpOeHHe U
(GYHKLMOHUPOBaHUE KJ/IeTKH, TeHOB M XPOMOCOM, CYILHOCTb
MPOIIeCCOB B KjeTKe: OOMeH BeIleCTB U SHEPruH, TpoLecc
dboTocuHTe3a, 6rocHHTe3 Genka.

bronoruyeckyro TepMUHOJIOTUIO.

Knetka- s71emeHTapHasi JkMBasi CUCTeMa W OCHOBHas | 1
CTPYKTYpHO-(YHKLIMOHa/bHAs ~ eJWHHIAa  BCeX  JKUBBIX
OpraHK3MOB.

XvMHYecKasi OpraHv3alys KIeTKH. 1
Heopranuueckue BelljecTBa KJI€TKU U )KUBbIX OPraHU3MOB.
OpraHuyeckuie BellleCTBa KIeTKU: Oe/KH, YTeBObl, TUTTA/IBL.
HyknerHOBbIe KMC/IOTHI U UX POJb B KJ/IE€TKE.

Ctpoenve u (QyHKuMM KaeTku. [IpokapuoTuueckue U |1
3YKapuOTUUeCKHe KJIeTKH.

Bupycbl Kak HekieTrouHass ¢opMma >KU3HM U MX 3HayeHue.
Bopwba ¢ BupycHbiMu 3aboneBanusimu (CITUIT v ap.)

LluTtonsiaama u KjieTouyHasi MembpaHa. OpraHou/ibl KJeTKH.

OOMeH BelecTB U TIpeBpallleHWe JHEPrUM B  KJIeTKe: | 1
TJIaCTUUeCKUI U SHepreTUuecKrii oOMeH.

Crpoenne u ¢yHkiuu  xpomocoM. [THK-  HocuTenb
HacJie/ICTBeHHOU MH(MOPMaLIUH.

Penmukarus [JHK. I'en. I'enetrueckuit Kog. brocures Genka.
Knetku 1 ux pa3HooOpasue B MHOTOK/IETOUHOM OpraHu3Me 1

Knetounas Teopus CTPOEHUA OPIrdHU3MOB.

JKU3HeHHbIN LUK KJIeTKU. MUTO3.

OK 01, OK 02,
OK 03, OK 04




JlabopaTtopHbie padoThI.

HabroieHure K/1eTOK paCTeHUH U )KUBOTHBIX TIO/
MHKDOCKOIIOM Ha FOTOBbIX MUKpOIIperaparax, Ux OfmucaHue.

CamocrosTebHas padoTa.

PabGoTa Haz pepepaTHBHBIMU COOOITIEHUSIMEU « XUMHUECKast
OpraHu3anysi KieTok», «CTpoeHHe MpOKapUOTHUYEeCKUX 1
9VKapPUOTHUUECKUX K/IETOK»

Pazgen 2

OPI'AHU3M.
PASMHO>XEHUME N
NMHAUBUYAJIBHOE
PA3BUTHUE
OPI'AHU3MOB.

Obyuarowjulicsi 001%#ceH ymemb:

CpaBHUBATh 3apOABIIIN Ye/lOB€Ka U JKMBOTHBIX, COCTaBJISTh
cxeMbl ~ 0ecriosioro  pa3MHOXKEHHUsI, yMeTb  OOBSICHSITh
OTpHLaTeIbHOe B/IUSIHUE alKOTO/IAI W HUKOTHHA,
HapKOTHUECKUX BeIIeCTB Ha IMOpHOHaTBHOE u
MOCT3MOPUOHAIBHOE Pa3BUTHE UeIOBeKa

Ob6yuatowjulicsi 00MX4CeH 3HAMb:

CyIIHOCTb TIPOLIECCOB Pa3MHOXKEHHWSI U  OIJIOAOTBOPEHWS,
9MOPMOHAILHOTO UM TOCT3MOPHOHA/JILHOTO  Pa3BUTHSI.
BH0/IOrHUeCKyH0 TEPMUHOJIOTHIO.

Opranusm- eguHoe 1iesioe. MHoroobpasue OpraHu3MOB.
Pa3mHOXeHMe- BakKHellllee CBOWCTBO JKUBbIX OPraHU3MOB.
ITonoBoe u 6ecrionoe pa3MHOXKEHHe.

Meitios.

OO0pa3oBaHue MOJIOBBIX KJIETOK U OTJIOAOTBOPEHHE.

WHavBUAyanbHOe pa3BUTHE OpraHu3Ma. OMOpPUOHA/IBHBIN 3Tar
oHTOoreHe3a. OCHOBHBIE CTaZii SMOPHUOHAIBHOTO PAa3BUTHSL.
OpraHorenes.

OK 01, OK 02,
OK 03, OK 04

[TocTaMOpUOHAIBHOE Pa3BUTHE.

CxoACTBO  3apofplllieli  TpefCcTaBUTe/leld  pa3HbIX Tpynn
M03BOHOYHBIX KaK CBU/IETEIbCTBO WX 3BOJFOI[MOHHOTO POACTBA.
[TpyuKHBI HapyIIeHUH B Pa3BUTUN OPTaHU3MOB.

I/IH,E[I/IBI/I,Z[ya]'IBHOG Pd3BHUTHE YeJIOBEKd.

PenipogyktriBHOe 3710poBbe. IlocnencTBrs BIWSHUS anKOroJIs,
HUKOTVHA, HAapKOTMYeCKHUX BeIleCTB, 3arpsi3HeHUs cpejipl Ha
pasBUTHe Ye/I0BeKa.




Pa3BuTHe OpPraHu3MOB M OKpY’Karoljasi cpefa.

JIabopaTopHble U mpakTHUeCcKue padoThl. . 1 1

BrisiB/ieHre U ornvcaHue TIpU3HAKOB CXOCTBA 3apO/bIllieit

yesioBeKa U APYTUX MO3BOHOYHBIX KaK /0Ka3aTenbCTBO UX

3BOJIFOLIMOHHOTO POZICTBA.

CamocrosiTesibHasi padora. 4

Co3zmanue Mogenert «MUTo3», «Meio3».
Paspen 3 O6yuatowjuticst 0ondHceH ymemb: 12 8 OK 01, OK 02,
OCHOBBI TEHETUKMU | OOBSICHITL BNMsiHYE MyTareHOB Ha pacTeHUsl, )KUBOTHBIX U OK 03, OK 04
1 CEJIEKLIUAMN. yesioBeka. OOBSICHIATD BAMSIHYAE MyTallUid Ha pa3BUTHe

OpraHu3Ma U UX 3HaueHve B BO3HUKHOBEHHe HacCJle[JCTBeHHbIX

3abosieBaHuii. PelllaTh reHeTHUECKHe 3a/lauM, COCTABJISATh

CXeMbl CKpeLlWBaHus.

Obyuarowjulicsi 00A%4CeH 3HaMb:

3akoHbl ['.MeHpens, 3aKOHOMEPHOCTU U3MEHUMBOCTU U

HACJ/IeICTBEHHOCTHA. Pa3inuHble MeToAbl, TMpPUMEHsIEMble B

reHeTUKe U B CejleKuU. Posb MyTareHoB B pasBUTUU

OHKOJIOTUYeCKUX 3abo/eBaHuUM. Bbuonornyeckyro

TePMUHOJIOTUIO.

['eHeTHKa- Hayka O 3aKOHOMEPHOCTSIX HaC/Ie[CTBEHHOCTU U | 1 1

W3MEHUMBOCTH OpraHvus3MoB. ['.MeHzenb- OCHOBOIIOJIOKHUK

reHeTUKU. ['eHeTUUeCKasi TEDMUHOJIOTUSI U CUMBOJIMKA.

3aKOHbBI TeHEeTHKH, yCTaHOBJIEHHbIE I""MeHngenem.

MoHOrubpHHOEe CKpelBaHue.

JurubpusiHoe CKpelrBaHue.

XpOMOCOMHas TeOpUsi Hac/1eJICTBeHHOCTH. 1 1

B3anmoielicTBre reHOB. 1 1

["enetuka nosia. ClernieHHOe C 10JIOM Hac/leloBaHue. 1 1

3HayeHUe TeHeTHKU 1Sl CeNIeKLIMU ¥ MeIULIUHbI.

HacnenctBeHHble  0osie3HM  4ejioBeKa, WX TPUUMHBI U | 1 1

npoduIaKTHKa.

3aKOHOMepHOCTI/I N3MEeHUYHMBOCTH.




HaCJ'Ie,E[CTBEHHaH WN/IN IeHOTUuIriM4yeckasd n3MeHUnBOCTh.

MoaudukalioHHast U3Me@HYMBOCTb.

I'eHeTHKa- TeopeTruueckKass OCHOBA CeJIeKI[HUH.
O,ZLOMaH_IHI/IBaHI/Ie JKUBOTHBIX W BbIpAIUBdAHHWE KYJIbTYPHBIX
paCTEHHﬁ- Ha4da/IbHbIE 3TAaIlbl CeJIeKLIH.

Yuenre H.M. BaBwioBa 0 I1leHTpax MHOroobpasus u
TIPOMCXOXKEeHHUsl KYJIbTYPHbIX paCTEHU.

OCHOBHbIE ~ METO/IbI CeJIeKLIVH: rubpuansams |
HCKYCCTBEHHBIN 0TOOP.

OCHOBHBIE JOCTWKEHUsT COBPEMEHHOM CeIeKIMU KY/IbTYPHBIX
pacTeHWid, [OMAIIHUX >KMUBOTHBIX W MHKPOOPTraHU3MOB.
MHoroobpa3ue COpTOB KYJ/IbTYPHBIX pacTeHUH U  TOpO/,
JIOMAIlIHUX >KUBOTHBIX, METO/IbI UX BbIBeJileHUs (CeneKI[MOHHasI
CTaHI[Us, TiieMeHHasi (hepMa, celbCKOX03sICTBeHHas! BbICTaBKa)

JIabopaTopHble U mpakTHUeCcKue padoThlI.
CocTaB/ieHre POCTEHIINX CXeM MOHOTUOPHIHOTO U
/:glm6p1/1,quro CKpeLIMBaHus.

ellleHre reHeTUYeCKUX 3ajjau
PerieHve reHeTMUeCKUX 3a/iau M0 pa3/IMUHbBIM CXeMaM
CKpeLIMBaHus.
AHanu3 peHOTUNMUeCKOW U3MeHUMBOCTH.
BrisiB/ieHe MyTareHOB B OKpYy»Katolllel cpefie U KOCBeHHast
OLIeHKa BO3MOJKHOI'O X BIMSIHUSI HA OPraHU3M.

CamocrosiTeslbHasA padora.
Permienne reHeTHueCKUX 3a7iay.

PaboTa Haz coobieHusiMu 1o Teme «HaciecTBeHHbIe 60/1e3HU
yesioBeKa M X MpOdUIaKTUKA»

~

Pa3pen 4
IIpoucxoxaenue u
pa3BUTHE )XU3HHU Ha
3emute.

Ob6yuatowjulics 00M%4CeH yMemb:

OOBSICHATH ~ JBOJIIOLIMOHHBIE ~ TEOPWM,  B3aUMOCBSI3b U
B3aUMOJEMCTBUE OpPraHW3MOB C  OKpYJKarollerl cpefou,
MIPUYMHBI U ()aKTOPbI SBOJTIOLIMN U3MEHSIeMOCTh BH/IOB.
O6yuarowjulicsi 0onHceH 3Hamb:

OCHOBHBIE TI0JIOYKEHHST 3BOJIIOLIMOHHOTO yUeHHUs, CYIIHOCTh

12

OK 01, OK 02,
OK 03, OK 04




JBOJ/IIOLIOHHOE YUeHUe

MPOLIECCOB  JIeWCTBUSI  €CTECTBEHHOTO U UCKYCCTBEHHOTO
orbopa, hhopMUpOBaHME TIPUCTIOCOOIEHHOCTH, TTPOUCXOXKEHNEe
BUZIOB. BHOIOrMYeCKy0 TepMHHOJIOTHIO.

VcTopusi pasBUTHSL SBOMIOLMOHHBIX Wfed. 3HaueHHWe paboT 1

K.JIunnes, JK.b.JlaMapka B pa3BUTUM S5BOJIIOLIMOHHBIX W7ell B

Ouosiorum.

IBO/MOLIMOHHOE yyeHue Y. [lapBuHa.

EcTtecTBeHHbIM 0TOOP.

Ponb 5BO/MIOLIMOHHOTO y4yeHUss B (DOPMHUPOBAaHMM COBpPEMEHHOMW

eCTeCTBeHHOHayUYHOM KapTUHbI MHUPa.

Konujenyisi BUzia, ero KpUTepuw. 1

[onyisanys- CTpYKTypHast eIMHULIA BUJA Y SBOJIFOLUH.

[BWKyIe CUIbl 3BOJIFOLIMM.

CuHTeTHUecKast Teopysi 3BOJIFOLUH.

MUKpO3BOJIFOLIA. 1

CoBpeMeHHbIe — TipefcTaBieHusi O  BugooOpazoBanun  (C.C.

YetBeprkoB, W.I1IManbraysen).

Makpo3BOJTIOLUS. 1

JJokasartesnbCTBa 3BOOLHU. 2

CoxpaHeHusi OHOMOrMUECKOrO0  MHOrooOpasusi KaK — OCHOBBI 1

YCTOHUMBOCTH GHOCGhEpPBI ¥ POrPECCHBHOTO €€ Pa3BUTHSL.

[IpyuriHBl BBIMUPaHUS BUZIOB. 1

OcHOBHBIE HarnpaB/IeHNsI SBOTIOLIMOHHOIO Mporpecca.

Buosioruueckuii mporpecc ¥ OMoJIOruuecKuid perpecc.

CamocrosiTenbHas paborta

Pabora Ha/i co0DIIeHNAMY «DBOJTIOLIMOHHOE yUeHHe

Y. JapBuHa», « CMHTeTAYeCKas TeOpUsl SBOIIOLIMH»
Paspen 5 O6yuatowjuticsi 0ondHceH ymemb: 2 OK 01, OK 02,
TIpoHcxoXxieHne AHanv3upoBaTh M OL|EHMBaTh pas3/UuYHble THUIIOTE3bl O OK 03, OK 04
Ye/IoBeKa. CYLLIHOCTH TIPOUCXO’K/I€HHUS )KU3HU U UesloBeKa.

O6yuatrowjulicsi 004ceH 3HaMb:
Teopuy W TUMOTE3bl O TMPOMCXOXKAEHUW >KU3HU U UeI0BeKa.
Bk/a/i BBIZIAIOLUIMXCST YU€HbIX B (DOPMOBAHHMU HCTOPUYECKOH




KapTUHbI MUpa. brosornueckyo TepMUHOJIOTHIO.

['MrnoTe3bl IIPOMCXO0K/IEHHST JKHU3HH.

KpaTKa;{ HUCTODPUA PA3BUTHA OPIdHUYECKOI'0 MHPpd.

YcnoxxHeHMe >KUBBIX OPraHU3MOB Ha 3eMiie U B MPOoLiecce
3BOJTIOLIUH.

COBPEMEHHBIE TUTIOTE3BI O IIPOUCXOXKAEHUH Ye/IOBEKd.
,Z[OKEB&TEJ'ILCTB& POACTBA UHeJIOBEKA C MJ/IEKOIMUTAOILIMMHA
JKMBOTHBIMH.

OBOJIIOLIMS YeI0BEKa.
EVHCTBO NMPOUCXOXK/eHYs UYe/loBeueCcKrx pac.

ITpakTHYecKue padoThl.
Omuicanve ocobeii ofHOrO BHAa TIO0 MOP(OIOTUIECKOMY
KPUTEPHIO.

[MpucnocobieHre OpraHU3MOB K pa3HbIM cpejjam oOuTaHus (K
BO/JHOM, Ha3eMHO-BO3/Y1LIHOM, TOUBEHHON).

Ananus u OLlIeHKd PAa3/IMYHBIX TUIIOTE3 TIPONCXOXKAEHWS KU3HU
1 yeJIoBeKd.

CamocrosTenbHas pabora.
[ToaroToBKa coobijeHuii «'MMOTe3bl MPOUCXOXKIEHUS )KU3HI»,
«Pa3BUTHE OPraHMYeCKOr0 MUpa»

Paznen 6
OCHOBBI
IKOJI0OI'Mn

Ob6yuatowjulics 00M%4CeH yMemb:

AHanu3vpoBaTh M OIIEHHUBaTh T/100a/bHBIE 3KOJIOTHUYECKUE
npobsieMbl W HAaXOAUThb TMyTH UX peileHus. OObICHATh
yCTOWUMBOCTh Pa3BUTUs U CMEHbI SKOCHUCTEM, He0OXOJUMOCTh
COXpaHEeHHUsI MHOT000pasust BU/IOB, BBISIBJISITH
MPUCIIOCOO/IEHHOCTh ~ OPraHW3MOB K cpefe  oOuTaHwus,
WUCTOUHWKKM Ha/MUWsi MYTareHoB B OKpY’Kaloled cpeze
AHTPOTIOTeHHbIe M3MeHeHUs B 3KocucTeMax. COCTOSITh CXeMbI U
L[ETNH TTUTAHKUS /11 Pa3/TMUHBIX SKOCUCTEM.

Obyuarowjuticst 00a#CeH 3HAMb .

OcHoBHbIe TI0/10KeHus1 yueHus B.J. BepHazckoro o 6uocdepe.
ITporiecchl KPyroBopoTa BEILECTB M TpeBpallleHHe HEPruu B
JKocucTeMax W Ouocdepe. I'nobanbHBIE 3KOIOTHUECKHE
1po0JieMbl COBPEMEHHOCTH.

OKOJIOTUSsI- HdyKa O B3dMMOOTHOILIEHHAX OpPraHHU3MOB MEXAY

OK 01, OK 02,
OK 03, OK 04




co0oi1 1 OKpy»Karoleii cpesjou.

IKkonoruueckue (HakTopbl, UX 3HaUeHUe B KU3HU OPraHKU3MOB.
JKOJIOTHYeCKUe CUCTEMBI.

BuoBasi ¥ MpoCTpaHCTBEHHAst CTPYKTYPa SKOCUCTEM.

[TuimeBble CBsI3WM, KPYrOBOPOT BeLeCTB U IpeBpallieHue
5HEpPruM B 3KOCUCTEMY.

Me>XBUI0BbIe B3aMOOTHOLLIEHUSI B 9KOCUCTeMe: KOHKYDeHLIUs,
cMOHMO03, XUIITHUYECTBO U Mapa3vuTH3M.

[IpyurHBl yCTOWUYMBOCTU U CMeHbI 3KocucTeM. CyKIecCuH.

NckyccTBeHHbIE coobiriecTBa- arpo3K0CUCTeMbI u
ypOO3KOCHUCTEMBI.
buocdepa-  r1/06anbHas ~ 3KOCHCTEMA. Yuenne  B.J.

BepHazgckoro o Ouocdepe. Pomb JKMBBIX OpraHM3MOB B
buocdepe. bromacca.

KpyroBopoT Ba)KHEMIIIMX OHMOTeHHBLIX 3/IEMEHTOB (Ha TpUMepe
yriepoja ,a30Ta u Jp.) B 6uocdepe.
Vi3meHeHue B brocdepe.

[TocnencTBUs fesATeNbHOCTHU UesioBeKa B OKpY Karolleil cpefie.
Bo3zelicTBe TIPOU3BOJCTBEHHOW [esiTeIbHOCTH B 001acTu
cBOeM Oyayieii mpodecCcH Ha OKPY KaloIyI0 CpeaTy.

['nobanbHbIe FKO/IOrHUecKre TPo0IeMbl U TIyTH UX PelleHMsl.

OKo/iorusi Kak TeopeTWyecKas OCHOBAa  PalLMOHATIbHOTO
TIPUPO/IOTIO/IL30BaHUS M OXpaHbI MpupoAbl. Hoocdepa.
[IpaBria noBefeHUs /IO B OKpY>Katolel TIPUPOJHOU Ccpeie.

IIpakTHyeckue padoTEI. .

Ornmcanyie aHTPOIIOT€HHBIX U3MEHEHUH B eCTeCTBeHHBIX

NIPUPOJHBIX MaHgadTax cBoel MeCTHOCTU. CpaBHUTe/IbHOe
OIYCaHue OJJHOM U3 eCTeCTBeHHBIX NIPUPOJHBIX CUCTEM
§HaanMep, 7ieca) ¥ Kakoh-HUOY/Ib arpO3KOCHCTEMBI
HaripuMmep, MilleHWYHOTOo NoyisOnucaHue ¥ NpakTuyeckoe
CO3[aHKe UCKYCCTBEHHOM 5KOCHUCTEMBI (ITIpeCHOBOAHLIN




aKBapuym).
PelnieHue 5K0/I0rMuecKrx 3ajad.

CamocTosTe/1bHas pabora.
IToaroroBka cooO1jeHns «AHTPOIIOTeHHOe 3arpsisHeHue
OKpYJKarolllel cpebl».

Pa3pen 7
BUOHUKA

O6yuarowjulicsi 0onxHCeH ymemb:

HaxoauTh MpUMephbl WCIOJ/Ib30BAHUS [JOCTHKEHUsS] TIPUPOJbI B
MPaKTUUeCKOH JeATeIbHOCTH yesioBeKa (TexHMKa,
KuOepHeTHKa, CTPOUTETLCTBO U T.71.)

Obyuarowjulicst 00a#CeH 3HAMb:

O06/1acT¥ IpUMeHeHHs] OMOHMKH.

BroHMKa KaK 0/HO W3 HarpaB/ieHUi 000K U KHOEPHETHKH,
paccMatpuBaroiriee ocobeHHOCTH MOP(hOhH3UOTOTHUECKOM
OpraHU3aliU KUBBIX OPraHU3MOB U WX UCTI0J/Ib30BaHUE IS
CO3/]aHUsI COBEPIIIeHHBIX TEXHUYECKUX CUCTEM U YCTPOMCTB T10
aHaJIOTUH C >KUBBIMU CUCTEMaMHU.

[TpUHLIMIIBI ¥ TIPUMEPHI UCTI0/Ib30BAHMUS B X0O35IICTBEHHOM
JiesiTeTbHOCTU tofielt MopQodyHKIIMOHATBHBIX YepT
OpraHM3aliiy pacTeHU 1 )KUBOTHBIX.

OK 01, OK 02,
OK 03, OK 04

WtoroBas arrectaius B popme arddepeHMpOBaHHOTO 3auéTa

HUroro:

54

36

18




2.3. OCHOBHBIE BH/BI y4e0HOU /IeATe/TbHOCTH 00yYarouXcsi

Pazfen yueOHOW JUCIUATUIMHBI

OcCHOBHEIE BUbI AedATe/IbHOCTHU O6yqa}OH_[I/IXCH

BBegenue

O3HakoMJ/IeHHe ¢ OMOIOrMUeCKUMU CUCTEMaMH Pa3HOT0
YPOBHSI: KJIETKOM, OpraH13MOoM, TOMyJIsLueH,
3KocucTeMoi, buocdepoii. OnpesesieHre poau
Ouosoruu B GOpMUPOBaHUY COBPEMEHHOMW eCTeCTBEHHO-
HAY4YHOM KapTHUHBI MUPA U TIPAaKTUUECKOU [1esITe/TbHOCTH
JIIOJIeM.

OO6yuenue cob/TFO/IEHUIO TIPABUJI TIOBEJIeHUsT B TIPUPOJIE,
Oepe)KHOMY OTHOILIEHHIO K OH0J/IOrMUeCKUM 00beKTamM
(pacTeHUsIM U YKMBOTHBIM M UX COO0II[eCTBaM) U UX
oXpaHe

YUYEHME O K/IETKE

XumMHuyeckas Opra"Hu3anus
KJ/IeTKH

YMeHue MMPpOBOAWTL CDABHEHHE XHMHUUECKOn
OpraHr3alii XUBBIX U HEXKKWBBIX 00BLEKTOB.
HonyquHe rnpeacTaB/IeHHs O POJIM OPraHUYeCKUX
1 HeOpraHrM4yeCKuXx BelljeCTB B K/IeTKe

CtpoeHne ¥ GyHKIUM K/1€TKH

N3yueHue cTpoeHUs KIETOK 5YKapuoOT, CTPOEHUs U
MHOTr0o00pasust K/IeTOK PaCTeHUN U )KUBOTHBIX C
MOMOLLIbI0 MUKPOTPernapaToB.

HabmroieHue K/1eTOK pacTeHUM 1 )KUBOTHBIX T10J], MUKPO-
CKOTIOM Ha FTOTOBBIX MHUKpOIIpernaparax, uX OrvcaHue.
[TpurotoBneHue U ONKrCaHe MUKPOIIpenapaToB KIeTOoK
pacTeHui.

CpaBHeHMe CTPOeHUSs1 KJIeTOK paCTeHU U KUBOTHBIX T10
rOTOBBIM MUKpOIpernaparam

OOMeH BeIlecTB U
npeBpaileHue
JHepruM B K/IeTKe

YMeHHe CTPOUTh CXeMbI SHEPreTUUeCcKoro oomMeHa 1
buocuHTe3a benka.

[TonyueHue mipesicTaB/ieHUs O TIPOCTPAHCTBEHHOM
cTpyKType 6eska, mosiekyn [THK u PHK

7Ku3HeHHbIN MK K/IeTKH

O3HakoM/eHHe C KJIeTOYHOM TeOprel CTPOeHus
OpraHu3MOB.

YMeHre caMOCTOSITe/IbHO UCKATh [j0Ka3aTe/1bCTBa TOro,
YTO K/IeTKa — 3/leMeHTapHasi )KuBasi cCcTema 1
OCHOBHasl CTPYKTYPHO-()YHKI[MOHa/IbHasi eJUHULIA BCeX
)KUBBIX OPraHM3MOB

OPI'AHM3MOB

OPI'AHM3M. PASMHO>XEHHWE 1 UHANBUAYAJIBHOE PA3BUTHUE

Pa3MHoO)XeHHe OpraHu3smMoB

OBnasieHye 3HaHUSIMU O Pa3MHOKEHUH KakK O
Ba)KHEUILIeM CBOMCTBe JKUBBIX OPraHU3MOB.

YMeHune caMoCTOsITeNIbHO HaXOAUTh OT/IMYUSI MUTO3a OT
Meii03a, orpe/iesisisi S5BOMIOLIMOHHYH0 POJib STUX BU/IOB
JleleHus KJIeTKH

NuauBuyanbHOe pa3BUTHE
opraHusma

O3HakoMJ/IeHHEe C OCHOBHBIMU CTaJUsIMHK OHTOI'€HEe3d Ha

nprMepe pa3BUTHUA IT03BOHOYHEIX )KMBOTHBIX.




YMeHHe XapaKTepru30BaTh CTaIUH IMOCTIMOPHUOHATBEHOTO
pa3BUTHs Ha MpUMepe uesioBeka. O3HaKOMJIeHHe C TIpU-
YMHaMU HapylleHHi B pa3BUTUU OPraHK3MOB.

Pa3BuTHe yMeHUs TIPaBUIbHO (JOPMUPOBATh
JlOKa3aTebHY0 0a3y 3BOJIIOLIOHHOTO Pa3BUTHS
YKUBOTHOT'O MHUpa

NuauBuyanbHoe pa3BUTHE
yeji0BeKa

BrisiBeHue 1 onvicaHre IPU3HAKOB CXO/ICTBA
3apo/plilel yeoBeKa U IPyTrux MO3BOHOUHBIX KaK
Jl0Ka3aTe/bCTBA UX 3BOTIOLJMOHHOTO PO/ICTBA.
[TonyueHue nipesiCcTaB/ieHUs O TIOC/I€[CTBUSX B/ISIHUS
asIKoroJisi, HUIKOTHHA, HAPKOTUYECKUX BeleCTB,
3arpsi3HeHUsi Cpe/ibl Ha pa3BUTHE U PENPOAYKTUBHOE
3/J0pPOBbE UesioBeKa

OCHOBBI I'EHETHKH 1 CEJIEKIIUA

3aKOHOMEpHOCTH
U3MEeHUMBOCTH

O3HakKoMJIeHHe C HacJle[JCTBeHHOM 1 HeHac/1eICTBeHHOM
W3MEHUYMBOCTBIO U ee OUOIOrMuecKoi posibio B
5BOJIFOLIUY YKUBOTO MUpa.

[TosyueHuve TIpe/iCTaB/IeHHUs O CBSI3U T€HEeTHUKU U
MeJULIVHBI.

O3HaKOMJIEHHE C HaC/IeZICTBEHHBIMU 00J1€3HIMU
yesioBeKa, UX NMPUUMHaAMU U MPOQUIAKTUKOM.

W3yueHue BIUSTHUS aJIKOTO/TM3Ma, HADKOMaHUH, KypeHUst
Ha HacJle[ICTBEHHOCTh Ha BU/leoMaTepuarie.

AHanmu3 dheHOTUNYeCcKol W3MEeHUYMBOCTU. BhIsiBNieHMe
MYTareHOB B OKPY>Kaloll[el cpejie ¥ KOCBeHHasl OLleHKa
BO3MO>KHOT'O MX BJIMSTHUSI HA OPraHU3M

OcHOBbBI ce/IeKLIINU pacTeHuH,
JKMBOTHBIX H
MHKPOOPraHH3MOB

[TonyueHue 1ipeficTaB/ieHUs O TeHETUKe Kak O
TeopeTUUeCKOW OCHOBe CesleKI1H.

PasBuTHe MeTarpeMeTHBIX YMEHUM B TIpoLiecce
HaXO>K/IEHUsI Ha KapTe L[eHTPOB MHOT000pa3us U
TIPOUCXOXK/IEHUS KY/IbTYPHBIX PACTEHUU U JOMALIHUX
JKUBOTHBIX, OTKPBITBIX H. 1. BaBU/OBBIM.

Vi3yueHure MeTOZI0B THOPUAM3AIMY U UCKYCCTBEHHOTO
orbopa.

YMeHue pa30upaThCs B STHUECKUX acreKTaX HEKOTOPBIX
JOCTW)KEHUM B OMOTEXHOJIOTHH: KIOHHPOBAaHUM
JKUBOTHBIX U TIp00O/IeMax KJIOHUPOBaHUS uesioBeKa.
O3HakoMJ/IeHHEe C OCHOBHBIMH JIOCTW>KEHUSIMHU
COBPEMeHHOU CeJIeKLIUU KyJIbTYPHBIX PACTEeHUH,
JIOMALLHKUX KUBOTHBIX U MUKPOOPraHW3MOB

IMPOUCXOXJEHUE N1 PASBUTUE )XN3HU HA 3EMJIE. 3BO/IFOIVMOHHOE

YUYEHUWE

ITpoucxoxxaenue u Haya/IbHbIE
JTanbl Pa3BUTHUA XU3HU HA
3emiie

AHanu3 ¥ OLleHKa pa3/IMuHbIX TUIMOTe3 MPOUCX 0K/ eHHUS
JKU3HMU.
[TosryueHue npeCcTaB/IeHUsI 00 YC/I0)KHEHUH >KUBBIX




OpraHu3MoB Ha 3emJie B IPOLiecce 3BOJIIOLUHU.
YMeHue 3KCriepuMeHTa/IbHBIM ITyTeM BbISIB/ISITh
a/lanTUBHBIE 0COOEHHOCTU OPTaHU3MOB, UX
OTHOCUTE/IbHBIM XapakTep. O3HaKOM/IeHHe C
HEKOTOPbIMH TIPe/ICTaBUTE/ISIMUA PeIKUX U UCUe3arolnux
BU/IOB PaCTeHU 1 YKUBOTHBIX.

[TpoBeaeHue omvicanusi 0ocobeli 0HOTO BHAA TI0
MOp(}OIOrMUeCcKOMY KPUTEPHIO NPH BBITTOJHEHUN
nabopaTopHo# paboThl. BhisiBlieHUe uepT
TIpUCIIOCO0/IEHHOCTH OPraHU3MOB K pa3HbIM CpefilaM
obutaHus (BOAHOM, Ha3eMHO-BO3/yIITHOM, [TOUBEHHOM)

Ncropus pa3Burus
3BOIIOIHOHHBIX HAEH

V3yueHne Hacieusl yesioBeuyecTBa Ha pyuMepe
3HAKOMCTBA C UCTOpHel pa3BUTUSI IBOJIIOL[MOHHBIX Uel
K. JTunnes, XK. b. Jlamapka Y. /lapsuHa. OLieHUBaHue
POJIY 3BO/TIOLIMOHHOTO Y4YeHUs B (POPMUPOBaHUU
COBpeMEeHHOW eCTeCTBeHHO-HAayYHOW KapTHUHbI MUpa.
Pa3BuTHe criocOGHOCTH SICHO ¥ TOUHO M371araTb CBOU
MBICJTH, JIOTUYeCKH 0O0CHOBBIBATH CBOIO TOUKY 3pEHHUS,
BOCIIPUHMMATh U aHAJTM3UPOBAaTh MHEHUsI cOOece[HUKOB,
NIpU3HaBas NpaBo ApPYyroro yejoBeKka Ha MHOe MHeHUe

MukposBo/onus
Y MAKpPO3BOJIIOLUA

O3HakoM/eHHe C KOHLeNLel BU/ja, ee KpUTepUsIMHY,
noZi00p MpUMepOB TOTO, YTO TMOMYJISLIUS — CTPYKTypHast
eIMHNMLA BU/IA U SBOJIIOLIMH.

O3HakoMJ/IeHHe C JBWKYILIMMUCS CAIaMH SBOIOLIMN

Y ee JJ0Ka3aresbCTBaMH.

YcBoeHMe TOro, 4YTO OCHOBHBIMU HarlpaB/IeHUSIMU
IBOJTIOLIMOHHOTO TIPOTpecca sSIB/SIOTCST OMOIOTHUeCKuit
nporpecc ¥ OKMonoruuecKuii perpecc. YMeHve
OTCTauBaTh MHEHHE, O COXPaHEHWH OMOIOTHYeCcKOro
MHOTroo0pasust Kak OCHOBe YCTOWUMBOCTU OHOChepsl U
TIPOrPeCCUBHOIO ee Pa3BUTHS. Y MeHHe BbISBISTh
NIPUYMHBI BEIMMPaHUsl BUJIOB

IMPONCXO0XJEHUE YE/IOBEKA

AHTpOnorenes

AHanu3 ¥ oLjeHKa pa3/INYHbIX TUIIOTe3 0
MIPOMCXOXK/IEHUH YesloBeKa.

Pa3BuTre ymMeHUs1 CTPOUTH /J0Ka3aTe/bHyI0 6a3y 1o
CpaBHUTENBbHOM XapaKTePUCTHKe uesioBeKa U PUMaroB,
[l0Ka3bIBasi UX POJICTBO.

BrisiB/IeHMe 3TanoB 3BOMIOLUU Ye/I0BeKa

YesroBeyeckue pacol

YMeHue [AO0Ka3bIBdTb PABEHCTBO YE€/IOBEUYECKUX PdC Ha
OCHOBAHHWH HUX POACTBA U € ITUHCTBA ITPOUCXOXXIEHUA.
PasBurue TOJ/IEPAaHTHOCTHU, KPUTHKA PaCKl3Md BO BCEX €ro
IMMPOSBJIEHUAX

OCHOBBI 3KO0JIOI'M

JK0JI0rMsl — HayKa 0
B3aMIMOOTHOLLIEHUAX
OPraHu3MOB MEXAY C000i

N3yueHue 5Ko0rMueCKrx (aKTOPOB U UX BIUSHUS Ha
OpraHu3MBbl.
3HAKOMCTBO C 9KOJIOTUUeCKHUMM CUCTeMaMH, UX BUJIOBOU




U OKpY’KawolueH cpegou

Y MPOCTPAHCTBEHHOUW CTPYKTYPaMU. Y MeHHe 0ObCHSTh
MIPUUMHBI YCTOMYUBOCTU U CMEHBI S5KOCHUCTEM.
O3HakoM/IeHHe C MeXXBU/I0BBIMU B3aUMOOTHOIIEHUSIMU
B 9KOCHCTeMe: KOHKYpeHLHel, cuMbro30M,
XUIIIHAYeCTBOM, TTapa3uTH3MOM.

YMeHue CTpOUTh SIPYCHOCTb PaCTUTETbHOTO
coo0IriecTBa, MUITEBbIe 1[eNH U CeTH B OHOIIeH03e, a
TakKe 5K0JIOTHhYeCcKre MUpaMu/bl.

3HaHHe OT/IMUMTE/bHBIX MPU3HAKOB UCKYCCTBEHHBIX CO-
00111eCTB — arpo3KOCUCTeMbI U YPOOIKOCUCTEMBI.
OmnucaHue aHTPOIOTeHHBIX U3MeHeHUM B eCTeCTBeHHBIX
TIPUPO/IHBIX JaH/Ia(Tax CBOeid MeCTHOCTH.
CpaBHUTe/IbHOE OMHUCAHUE OJJHOM U3 eCTeCTBEHHBIX
TIPUPOZHBIX CUCTeM (HarpuMmep, Jjieca) U Kakou-HuOy1b
arpo3K0CUCTeMbI (HarpruMep, NILIeHUYHOT'O TOJIS).
CocraBnieHye cxeM Tepejjauy BeleCcTB U SHEPryu 10
L[eTIsIM TIUTAHUS B TIPUPO/IHOM 9KOCHCTeMe U arpoLjeHo3e

Buocdepa — rnodanbHas
IKOCHCTEMA

O3nakomiienue c yuenueM B. 1. BepHagckoro o
buocdepe Kak o 171006a/TbHON SKOCUCTEME.

Hanvuue npezicTaBieHusi 0 cxeMe SKOCUCTeMbI Ha MpU-
Mepe 6rocdepbl, KPyroBOpOTe Bell[eCTB U TMpeBpalljeHn!
3Hepruu B 6uocdepe.

YMeHue 10Ka3bIBaTh POJIb XKUBBIX OPTaHU3MOB B
broctepe Ha KOHKPETHBIX TIPUMEPax

Bbuocdepa v uennioBek HaxoxxzieHue CBsI3U U3MeHEHUs B
brocdepe ¢ IOC/IeACTBUSIMY /IeSITE/TBHOCTH Ue/ioBeKa B
OKpYKarolllei cpefie.

YMeHue onpefiesisiTb BO3/lelCTBUE POX3BOICTBEHHOU
JiesiTeNTbHOCTH Ha OKPY’KaroLLyt0 cpefly B 06/1acTi cBoeit
Oyaymeli mpodeccumn.

O3HakoMJ/IeHHe C r106aTbHBIMU SK0JIOTHYeCKUMU
npo6yieMaMyl ¥ yMeHUe OTIpeZessiTh IyTH UX PelleHusl.
OmnucaHue 1 paKTUUeCKoe CO37iaHre UCKYCCTBEeHHOU
9KOCUCTeMBI (TTPECHOBOJHOIO akBapuyMma). PelieHye
9KO0JIOTMUeCKHUX 3a7iau.

[leMOHCTpUpOBaHKe YMeHUsI TOCTaHOBKH Liesel
JiesiTeNTbHOCTH, TUIAHUPOBaHHWsI COOCTBEHHOM
JlesITeNIbHOCTY [1J151 IOCTY)KEeHHsI TTOCTaB/IeHHbIX Liesel,
TIpeZIBU/IeHUS] BO3MOYKHBIX Pe3y/IbTaTOB 3TUX JeMCTBUM,
OpraHu3aliid CaMOKOHTPOJISI U OLIeHKHU TOTyYeHHbIX
pe3y/bTaToB.

OOGyuenue cob/THO/IEHUIO TIPABUJT TIOBEJIEHUsT B TIPUPO/IE,
Oepe>KHOMY OTHOIIIEHHIO K OMOIOrMueCcKUM 00beKTaM
(pacTeHusIM, )KUBOTHBIM M UX COOOII[eCTBaM) U UX
oxpaHe

BMOHHKA

BbroHMKa KaK 0/IHO M3 HarpaB/ieHHu OU0/IOruH U
KUOepHeTUKU

O3HakoM/IeHHe C IpUMepaMU UCTI0J1b30BaHuUs

B XO3SIMICTBEHHOM JleITeTbHOCTH /Tto/ielt Mopdo-
(yHKIIMOHATBHBIX YepT OpraHyu3aljii paCTeHU! U




YKUBOTHBIX TIPU CO3/IaHUM COBEPIIIEHHBIX TEXHUUECKUX
CHUCTeM U YCTPOMCTB I10 aHATIOTHU C KUBBIMHU
CUCTEMaMH.

3HaKOMCTBO C TPyOUaTbIMU CTPYKTYPaMH B >KUBOMU TPU-
pojie ¥ TeXHUKe, adPOJUHAMUYECKUMU U
T'UJPOIMHAMUUECKUMU YCTPOMCTBAMU B XKUBOM MPUPO/ie
U TeXHUKE.

YMeHHe CTPOUTh MOZIeNH CKIa[4aTON CTPYKTYDHI,
WCTIO/Tb3y€eMbIe B CTPOUTETBCTBE.

3. YCJIOBUS PEAJIU3ATIY YYEBHOM AUCITUILINHBI

3.1. TpeboBaHNsA K MUHIMA/IbHOMY MaTepHa/IbHO-TeXHHYECKOMY 00eCreueHUuIo
Hnst peanu3auyu yue6Hou auctuiuiiiabl B OT'BITIOY KTT umeetcs: yuebHbIli kabuHem

ObopydogaHue yuebH020 kKabuHema:
- pabouue CTOJIbI M CTYJIbSI /I/Is1 00YYaroIMXCS;
- pabouuii CTO/ U CTYJI [ijis TIPETo/iaBaTe/isl;
- IOCKa KJlaCCHasi MarHUTHO-MapKepHasi;
- HarsiHbIe ToCo0us;
- KOMIUIEKT YueOHO-MeTOIMUeCKOH JI0KyMeHTALWH.

TexHUYeCKHe cpeJicTBa OOyUeHUsI:
- My/JIbTUMEe/UIHbIN TIPOEKTOP;
-HOyTOYK
- Tabsuie! 1o pasgenam «L{uTosorusi», « OCHOBBI T€HETHKW», « IBOTIOLUSI OPraHuIeCcKoro
MHpa», «Pa3BuTHe opraHuueckoro Mupa», «CeyieKius», « IKOJIOTUSI».
- Mogeny U MakeThl.
- ObopyzoBaHUe: MUKPOCKOTIBI U JTYTIbl, HAOOP MOCY/bl U UHCTPYMEHTOB [Jisl TIPOBe/IeHUsT
OIIBITOB
-[IufakTyeckye MaTepuarsbl.
-KoHTponupyromnue Marepuraii

3.2. iludopmainiuoHHOoe obecrieueHue 00ydeHust

IlepeueHb y4eOHBIX U3/JAHUI, JOMO/THUTE/THHON IMTEPATYPhI

benses [I. K., Jemvimg .M., Ky3nerioBa JI.H. u ap. bronorus (6a30Bbiii ypoBeHs). 10 Kiacc.
— M., «IIpocsewenue», 2015- ¢.303

MawmonroB C. I'., 3axapos B. B., Ko3nosa T. A. Buonorus — M., «[Ipoda», 2015-c.254

B.b. 3axapos, C.I'. MamonToB, H.1., ConuH, E.T. 3axapoBa. buonorus. 10 kmacc. - M.
«dpoda», -2014r-c.283

B.b. 3axapos, C.I'. MamonToB, H.1., ConuH, E.T. 3axapoBa. buonorus. 11 knacc. - M.
«[Jpoda», -2015r-c.283

VHTepHeT-pecypchl

www. sbio. info (Bcs 6uosiorus. CoBpeMeHHast OMOJIOTHS, CTaTbH, HOBOCTH, OHMO/IMOTEKA).
www. window. edu. ru (EguHoe 0KHO AocTyTa K oOpa3oBaTesibHBIM pecypcaMm VIHTepHeTa 110
ouonorun).

www.5ballov. ru/test (Tect asist abUTYprEeHTOB 10 BCeMY IKOJIBHOMY KypCy OHOIOTHH).
www. biology. ru (buonorust B OTKpbiTOM KOsutempke. CaliT COepKUT 3/IeKTPOHHBIN yueOHUK
o 6uonoruu, On-line TecThr).

www. informika. ru (3/1eKTpOHHBIN yueOHHK, OO/BIIION CITMCOK UHTEPHET-PeCyPCOB).



www. nrc. edu. ru (buonornueckasi KaptuHa Mupa. Paszen KombloTepHOTO yueOHMKa, pa3pabo-
TaHHOTO B MOCKOBCKOM I'OCy/1JapCTBEHHOM OTKPBITOM YHUBEPCUTETE).

www. nature. ok. ru (Peikue u rcye3arorue )KUBOTHbIe Poccr — TIPOEKT JKOJ0TUUeCKOro
tentpa MI'Y um. M. B. JlIoMmoHOCOBa).
www. kozlenkoa. narod. ru ([Iy11 Tex, KTO y4UTCSl CaM ¥ YUUT APYTUX; OYHO U JUCTAHLIMOHHO,
610/I0THH, XUMHWH, IPYTHUM TIpeIMeTaMm).

www. schoolcity. by (brosiorus B Bompocax 1 oTBeTax).
www. bril2002. narod. ru (buosnorus s mKo/JbHUKOB. KpaTKasi, KOMITaKTHasi, HO JOCTaTOUHO
noipo6Hast uHGopmarus o paszenam: «O01ast 6uonorus», «boraHuKa», «300JI0THS»,

«YesmoBek»

4. KOHTPOJIb 1 OIIEHKA PE3YJ/IbTATOB OCBOEHUS YUYEEHOM

JTACITUTUIAHBI

Pe3yibTaThl (0OCBOEHHBIE YMEHMH,
YCBOEHHbIe 3HaHHUA).

OcHoBHBIE NTOKa3aTe/Iu
OLleHKH pe3y/1bTaToB.

DopmMBbI U1 METOJbI
KOHTPOJIS1 1 OLIeHKH.

1.061uaronuiics 0/KeH yMeTh
00OBSICHSTE POJIb OMOJIOTHH B
(hopMHpOBaHNUY HAyUHOTO
MHPOBO33peHHs1, BKJIa/
OMOJIOTHUeCKUX TeOPUl B
(dhopMHpoBaHUe COBPEMEHHOM
€CTeCTBeHHO HayYHOW KapTUHbI
MHUpa, eIMHCTBO KUBOW 1 HEXKUBOM
TIPUPO/IbI, POZICTBO YKHBBIX
OpraHU3MOB.

dopmyMpoBaHUe OCHOBHbIX
T10JIOKEHUW TeOPUH, YMeHHe
MIPUMEHSTh UX B
Jl0Ka3aTe/bCTBax U
00BSICHEHUSIX TeX WA UHBIX
SIBJIEHUM TIPUPOJBI.

OKCIiepTHas OLieHKa
BBITIOJTHEHUST
MpaKTUYeCKUX
3a/laHUN.

2.YMeTb 0OBSICHATH CYIITHOCTh
TPOLIeCCOB M0JI0BOT0 U 6ecrosoro
pPa3sMHOJKeHUs, 10Ka3bIBaTh
OTpHLIaTe/IbHOe BIUSIHUE aIKOT 01,
HUKOTHHA, HADKOTUYECKUX BelleCTB
Ha SMOpHOHaNbHOE U
MocTIMOPUOHATBHOE Pa3BUTHE
yeJsIoBeKa.

BeInosiHeHWe- yOeKIeHHOCTb,
TIPOSIB/ISIFOLLASICS B TTOBE/IEHHE.
[TpoekTHpOBaHUe-COCTaBIeHN e
cxeMmbl «ITooBoe u 6ecrionoe
pa3MHOXKeHHe (CriocoObI)»
N3roroBiieHne mozienei
«MuTto3», «Menos».

OKCIiepTHas OLleHKa
BBITIOJIHEHUS
NIPaKTUYeCKUX
3a/laHUM.

3.YMeTb 00BSICHATE B/IUSHUE
9KOJIOTMUECKUX (haKTOPOB Ha
JKUBBIE OPTaHU3MBbI, BIIUSHUE
MYTareHOB Ha PaCTeHMs], )KUBOTHBIX
1 Ue/I0BeKa, B3aMMOCBS3U U
B3aMMO/IeHCTBHSI OPraHHU3MOB
OKpY>Kalollle Ccpejibl.

[TpoekTupoBaHue-paboTa Haf
vH(opMalyel Mpy MoAr0TOBKe
pedeparos.

YMeHHe aHaM3UpPOBaTh U
JleniaTb BbIBO/IBI.

OKCIiepTHas OLleHKa
3alUThI COOOILeHUH.

4. YMeTb 00BSICHATh IPUUMHBI U
(hakTOpBI 3BOTIOL[MH, U3MEHSIEMOCTh
BU/IOB

[TpoekTrpoBaHue-paboTa Haf
vH(opMalyeli pu MoAroToBKe
pecdepaToB.

YMeHuve aHaM3MpoBaTh U
[leJ1aTh BBIBOJIBI.

OKCIepTHas OL|eHKa
3aIIUTHI COOOIIeHHH.

5.¥MeHue peliaTh 371eMeHTapHble

PellieHrie reHeTHUECKUX 3a/ia4,

OKCIepTHas OLjeHKa

OuoslornuecKre 3aJjaun, COCTaB/ISATh | COCTAB/IeHHE 1[eTIel MUTaHUS. BBITIOJTHEHUSI

CXeMbI CKpeIl[UBaHUsI. TIPAKTUUeCKUX
3a/laHUM.

6.¥YMeHue onuchiBaTh 0cobeHHocTH | HaxoxkaeHue U BblJie/ieHne OKcriepTHas oljeHKa

BH/IOB 110 MOP(HOIOTHUECKOMY OCHOBHBIX MOP(}OIOrHUeCKHUX BBITIOJTHEHUST




KPUTEPHIO.

0Cco0eHHOCTe TIpe/ijlaraeMbIxX
BU/IOB PaCTeHHI U )KUBOTHBIX,
COCTaBJIEHHE OTYETOB.

MPaKTUYeCKUX 3a/laHul

7.0051CHITh PHU3HAKH
YCTOWUMUBOCTH, Pa3BUTUS U CMEHBI
skocucteM. HaxoauTh pa3iuuus B
TIPUPOJHBIX U arpO3KOCHUCTEMAX.
Iloka3piBaTh HEO0OXOJUMOCTD
CoXpaHeHUs1 MHOT000Opa3ust BU/JOB.

PellleHre CUTYaIlMOHHBIX 3a/iau.
BbIMosiHeHWe TTPaKTHYeCKUX
pabor.
[TpoekTupoBaHue-paboTa Haf
COO0OIIeHHH.

OKCIepTHasi OL|eHKa
BBITIOJTHEHUST
MPaKTUUeCKUX
3a/laHUM.
OKCIepTHasi OL|eHKa
3aIIUTHI COOOIIeHHH.

8.YMeTh BbIABIATH

Periienue CUTYdllUOHHBLIX 3d/1ay.

OKCIlepTHas OLieHKa

npucrocobieHrs OpraHu3MOB K BBITTOJTHEHUS

cpezie obuTaHusl. TIPaKTHUEeCKUX
3alaHU.

9.¥YMeTb HaXOUTh U 0OBSICHATD BbIMosiHeHHe TTPaKTHUYeCKUX OKcrepTHasi OljeHKa

aHTPOTIOTeHHbIe U3MeHEeHUs B 3aflaHUH. BBITTOJTHEHUS

9KOCHCTEMAax CBOEH MECTHOCTH. TIPaKTUYECKUX
3alaHUH.

10.YMeHue cpaBHUBAThb PellleHre CUTYal[MOHHBIX 33/]au. | JKCIIepTHas OL[eHKa

Ouonornueckre 00BHEKTHI, BBITIOJTHEHHSI

XUMUYECKHH COCTaB TeJl )KUBOU U TIPaKTUYECKUX

HE)XVBOU MPUPO/bl, HAXOAUTb 3a/laHUN.

IMMPHU3HAKH >XMBBIX OPrdHHM3MOB.

11.¥YMeTh cpaBHMBATH 3apO/bIllei

BrinosiHeHue MPpAKTUYECKHUX

OKCIIepTHas OLjeHKa

yesioBeKa Y )KUBOTHBIX, HAXOIUTh 3a/jaHUM. BBITIOJTHEHUSI

CXOZICTBA U pPa3INuusl. NIPaKTUYeCKUX
3a/laHUM.

12.YmMetb aHanu3upoBaTh U [okasaresnbCcTBa OKCIepTHas OLleHKa

OL|eHMBaTh Pa3/IMUHble TUIOTe3bl 0 | 0OOCHOBAHHOCTU TOW UM MHOM | BBIMIOJTHEHUS

CYLJHOCTH TIPOMCXOXK[E€HUS JKU3HU | TEOPUH. TIPaKTUYeCKUX

U YesioBeKa. ITpoekTupoBaHue-paboTa Haj, 3a/laHUN.

Tabnurien «KpaTkast ©iCTOpUsI
Pa3BUTHsI OPraHUUYeCKOro MUpa
3eMJI».

13.YMeTb OLleHMBaTh COBPEMEHHOE
T10JI0’KeHUe B SKOJIOTUH, BbIJe/IATh
ryiobanbHbIe SKOJIOTHUeCKHe
1po0JIeMbl | TIpe/|jiaraTh MyTH UX
pelleHus.

dopmysiupoBaHue pobiiem,
BblJle/IeHre U HaXOXK/IeHHe
TIPUYUH, MPe//I0’KeHre BbIX0a
W3 cuTyaluu. Pemmenuve
CUTYaLMOHHBIX 3a/1a4.

OKCIepTHasi OL|eHKa
BBITIOJTHEHUSI
MPaKTUUeCKUX
3a/laHUM.

14.YMeThb HaxX0AUTh UHGOPMALIHIO O
buosoruueckux 06beKTax B
Pa3/IMYHbIX UCTOUHUKAX U
KPUTHUYECKU OLIeHHBATh ee.

Haxo>xeHre HeoO6X0JuMOM
vH(OopMalLY B pa3HbIX
HMCTOYHUKAX, ee aHa/Inu3 U
BbI/le/IeHre TJIaBHOTO.
CocTaB/ieHre OTYeTOB .

OKCIlepTHas OLieHKa
BBITIOJTHEHUST
MPaKTUYECKUX
3a/laHU.

15.3HaTh O6HOIOTUUECKYHO
TEPMHUHOJIOTUIO U CUMBOJIHKY.

[eMoOHCTpaLys 3HaHUM-
rpUMeHeHre TePMUHOJIOTUN U
CUMBOJIMKM Ha MPaKTHKe.

OKCIepTHas Ol[eHKa
OTBETOB.

16.3HaTh OCHOBHBIE I10JI0KEHUS
OMO0/IOTHUeCKUX TeOPUN U
3aKOHOMEpPHOCTe: KIeTOUHble
TEOPUH, SBOIOLIMOHHOTO YUeHus,
yueHus B.M.BepHazgckoro o

[leMoOHCTpaLys 3HaHUM.
V3noxxeHue CyL[HOCTH TEOPUM U
TUIIOTE3.

Perienue 3azau.
ITpoekTrpoBaHue- paboTa Haf

OKCIiepTHas OLieHKa
OTBETOB, 5KCIepTHast
OLIeHKA BbITIOJIHEHUS
NIPaKTUYeCKUX
3a/|laHuM, SKCIIepTHast




6uocdepe, 3akoHb! I'.MeHpes, coo0II1eHn . OLl€HKa 3all[UThI
3aKOHOMEPHOCTU U3MEHUMBOCTU U coo01ieHu .
Hac/le/ICTBeHHOCTH.

17.3HaTh CTpOeHue U [eMoHCTpaLyst 3HaHUH. OKCIepTHasi OL|eHKa
(yHKI[MOHHUPOBaHUe OmnpefenieHrie 0OObEKTOB, aHA/IU3 | OTBETOB, SKCIIEPTHAs

OMO/IOTMUYeCKHUX 00BEKTOB: KJIETKH,
T'eHOB M XPOMOCOM, CTPYKTYPbI
BH/J]a U SKOCHCTEM.

HX COCTaBa, CTPYKTYPHI,
BbIZIe/IeHUs] 1 000CHOBaHMUS

(byHKIMM.

OLIeHKA BBITIOJTHEHUS
MIPAKTUUeCKUX
3a/laHU.

18.3HaHue cyiHoCTH
OUMOIOrMUeCKHX MPOLIECCOB:
Pa3MHOXKeHUsl, OT/I0/I0TBOPEHUs,
JIeNCTBUSI UCKYCCTBEHHOTO U
eCTeCTBEHHOTO 0TOOPa,
dhopmupoBaHue
TIPUCTIOCOO/IEHHOCTH,
MIPOMCXOJKEHHE BH/IOB, KDYTOBOPOT
BeIlleCTB U IpeBpalljeHre SHepruu
B KJIETKH, OpraHu3Me, B
JKocHucTeMax u buocdepe.

[leMoHCTpaLys 3HaHUM O
OUoIOrMueCKUX MpoIieccax,
BbI/le/IeHUs] UX OCHOBHBIX
0C0OEHHOCTEeH, Co3/IaHHe
(mMpoeKTHpOBaHue) CUTyaLUH,
pellieHre CUTYallMOHHBIX 3a7iau.
[TpoekTupoBaHue- pabota Haf
COOOIIeHHH.

OKCIlepTHas OLleHKa
OTBETOB, 5KCIepTHast
OLIeHKA BbITIOJIHEHUS
NIPaKTUYeCKUX
3a/laHuM, IKCIIepTHast
OL{eHKa 3alL{UThl
Co0OIIIeHN .

19.3HaTh BK/IA/T BBIAAOIUXCS
yueHbIX B pa3BUTHe OUO/IOTHUeCKOM
HayKU.

Ornpe/iesieHre POJU yUeHbIX B
pa3BUTHE OUOOTUeCKOM
HayKH.

OKCrepTHas OLleHKa
coo011eHuI

JuddepeHLIMpOBaHHBIM
3ayer.
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