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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma pa3paboTaHa B COOTBETCTBHM C TpeOoBaHusMH DenepaabHOro
roCyJapCTBEHHOr0  00pa3oBaTEeIbHOIO  CTaHAApTa  OCHOBHOTO  OOIIEro
oOpa3oBaHUs, OPUCHTUPOBAHA Ha OOECIEeUCHUE WHAMBUAYATbHBIX MOTPEOHOCTEH
oOydaroluxcs W HalpaBjleHa Ha JOCTHKEHHE TUIAHUPYEMBIX pE3yJIbTaToB
OCBOCHHMsSI TPOrpaMMbl OCHOBHOTO 001Iero o00pa3oBaHHs C Y4Y€TOM BbIOOpa
YY4aCTHUKAMU 00pPa30BaTEIbHBIX OTHOIIECHUN KYpCOB BHEYPOUYHOW NESATEIbHOCTH.
OT0 MO3BOJSET 00ECIEUUTh EAUHCTBO 00s13aTebHbIX TpeboBaHuii ®I'OC Bo BceM
IPOCTPAHCTBE WIKOJBFHOTO OOpa30BaHUA: HE TOJBKO HAa YPOKE, HO M 3a €ro
peieslaMu.

AKTyanbHOCTh peaqu3allid JaHHOW TMporpaMMbl OOYCJIOBJIEHA CaMOU
OCOOEHHOCTBIO MPOEKTHO-UCCIEA0BATEIBCKON NE€ATEIBHOCTU. JTa AESITENbHOCTD
JIEKUT B OCHOBE NO3HABATEJILHOTO MHTEpeca peOEHKa, SBIISETCS 3aJJ0rOM YMEHMS
IUIAHUPOBATH JIIOOBIE JEUCTBHUS U BAXKHBIM YCIOBHMEM YCIEIIHOW peau3alyu
uneil. JlroOble W3MEHEHUsT COBPEMEHHOr0 OOIeCTBa CBSI3aHbI C IMPOEKTaMU H
UCCJIEIOBAHUSIMU — B HayKe, TBOpPYECTBE, OW3HEce, OOIECTBEHHOW KHU3HHU.
[ToaToMy BaXHBIM 3JIEMEHTOM pPa3BUTUS JIMYHOCTH OOYYAIOIIErocs SBISETCS
(GopMHUpPOBaHNE OCHOBHBIX HABBIKOB IIPOEKTHOUCCIIEIOBATENILCKOMN 1€ATEIbHOCTH.

[Iporpammoii IPETYCMOTPEHO ¢dbopMupoBaHue COBPEMEHHOTO
TEOPETHUYECKOrO0 YPOBHS 3HAHMM, a TaKKEe M MPAKTUYECKOrO OMNbITa PabOTHI C
7a00paTOpHBIM  00OPYJOBAaHUEM, OBJIAJCHUE MPUEMAMHU HCCIEAOBATEIbCKOM
nesTeapHOCTH.  Mertoasl  opraHum3anuu  o0Opa3oBaTE€bHOM M HAy4YHO-
UCCIIEIOBATENIbCKOM  JIEATENbHOCTH  MpEeaycMaTpuBalOT  (GOPMUPOBAHHUE Y
oOyuaronmxcs HECTaHAAPTHOIO TBOPYECKOTO MBILLIJIEHUS, CBOOO/IbI
CaMOBBIPAXXEHUS U UHANBUIYAILHOCTHU CY>KJIEHUMH.

Jlnst monmHOro ydera moTpeOHOCTEH ydaluxcsi B MpOrpaMMe HCIONb3yeTCs
U pepeHIUpPOBaHHBIN MOAXOMA, YTO CTHUMYJIUPYET YYallerocs K YBEJIMYEHUIO
NOTPEOHOCTH B WHIUBUIYAIIbHOW, WHTEIJICKTYaIbHOM U TO3HABaTEIbHOU
JEATEIbHOCTH M Pa3BUTHI0 HAyYHO-UCCIENOBATEIBCKUX HaBBIKOB. IIporpamma
CTaHET BOCTPEOOBAaHHOM B NEPBYIO OuYEpelb LIKOJBHUKAMH, KOTOpPBIE HMEIOT
CTOMKUH HMHTEPEC M COOTBETCTBYIOIIYIO MOTMBALMIO K HM3YYEHHUIO MPEIMETOB
€CTECTBEHHO-HAYYHOT0 IIUKJIa, ECTECTBEHHBIM HAyKaM M TEXHOJIOTHSIM.

B noapocTkoBOM BO3pacTe ydaiiuecs NposiBISIOT CBOKO 3aMHTEPECOBAHHOCTh
B TOM WJIM MHOW 00JIACTH 3HAHWHN, HAYYHOM HaIlpaBJICHUU WM MPodhecCuOHaATBLHOM
NeSTeNIbHOCTH. TakuM 00pa3oM MPOUCXOAUT (POPMHUPOBAHUE TO3HABATEILHOU U
npo(EecCUOHANbHON  COCTABJISIIOLIEH  JIMYHOCTH, TIOMOTaeT Yy4aleMycs B
onpefeneHn OyAyIlIero >KU3HEHHOT0 MyTH M B MNPOPECCHOHAIBHOM BBIOOpE
nocyie OKOH4YaHusi mKojabl. [10700HOr0 poja 3aMHTEPECOBAHHOCTh CTUMYJIHUPYET
IIOCTOSIHHOE JKEJaHWE WIKOJIbHUKA K IIO3HAHWIO HOBOTO, PACIIUPEHUIO H



yrayOJeHNUI0 COOTBETCTBYIONIUX 3HAHWW, W TIOJYYCHHIO HOBBIX B TOM YHCIIC
MPaKTUYECKUX HABBIKOB, a TAKKE€ MOTHUBUPYET yUYalIErocs Ha MPoQOpUEHTAIUIO.

[Iporpamma HailelieHa Ha OMOIIb PEOEHKY B OCBOGHHWU OCHOB OpTaHU3AIMU
U OCYIIECTBIICHUS COOCTBEHHON MPOEKTHO-UCCIIEAOBATEIBCKON JCSITEIBHOCTH, a
TaK)Xe B MPUOOPETEHNN HEOOXOIUMOTO OMBITA JUIsl PAOOTHI HAJ MHANBUIYTEHBIM
WCCJICIOBAHUEM WM TPOEKTOM. [IporpaMma MOMOXKET IIKOJRHUKY B Oosee
rIIyOOKOM M3YYEHUU MHTEPECYIOLEH ero 001acTh eCTeCTBEHHBIX HayK, a TaKXe B
NPUOOPETEHUH BAXKHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOJUMBIX JIJISl POAYKTHUBHOM
coLMaNIM3aIi U POPMUPOBAHUS IPAKIAHCKON MO3UIIUU:

— HaBBIKA CAMOCTOSITEIIbHOTO PEIICHUS aKTYaJbHBIX HCCIICOBATEIBCKUX UIIH
MPAKTUYECKUX 3a7a4, BKIIIOYAIOIICTO B ceOS yMEHHE BUACTh U aHAJIU3UPOBATH
mpoOJIeMBbl, HYXIAIONIUECS B PEIICHUH, YMEHHE NeTalbHO MpopadaThiBaTh M
peann30BbIBaTh CHOCOOBI pabOThl C HUMH, YMEHHE IUIAHUPOBATh COOCTBEHHYIO
paboTy M CaMOCTOSATEIHLHO KOHTPOJIMPOBATH CBOE MPOJBIKEHUE K >KEIAEMOMY
pe3ynbTary;

— HaBbIKa FreHEPUPOBaHUS U 0OPMIIEHUS COOCTBEHHBIX UCH, 00JICUEHUS UX
B YIOOHYIO IS pacpocTpaHeHUsT (OpMY;

- HaBBIKA YBKUTEIHLHOTO OTHOIICHUS K YYXKHM B3TIAIaM W HJCSM,
opopMIICHHBIM B paboTax Jpyrux JrOJeH, APYrMX aBTOPOB — BIAJC/IbIICB
WHTEJUICKTYaJIbHOM COOCTBEHHOCTH;

— HaBblKa MYyOJMYHOTO BBICTYIUICHUS Tepell OOJBIIONW ayauTOpHEH,
apryMEHTUPOBAHMS M OTCTaUBAHUS CBOEW TOUYKH 3PEHHUS, OTBETOB Ha BOMPOCHI
CBEPCTHUKOB U B3POCIBIX, YOSXKIICHUS NPYTUX B CBOEH MPaBOTE, MPOJIBHKECHUS
CBOMX MJCH;

— HaBbIKa pabOTBl CO  CICHHAIM3UPOBAHHBIMA  KOMITBIOTEPHBIMU
nmporpaMmamu, JabopaTOpHBEIM 000PYIOBaHWEM, TEXHUYECKUMH YCTPONCTBAMH,
OuOMMoTeYHbIMU (POHJIAMU W WHBIMH DPECypcaMHu, C KOTOPBIMH MOXKET OBITh
CBsI3aHa MPOEKTHOUCCIIEI0BATENbCKAS IESITEIbHOCTD IIIKOJIbHUKA.

Kpome Toro, paboTa mkoiapbHUKA HAJl MPOEKTOM WJIM UCCIIEIOBAaHUEM OYIET
CIIOCOOCTBOBATH M PA3BUTHIO €T0 aJICKBATHON CaMOOIICHKH.

B3AUMOCBSI3b C IPOTPAMMOM BOCIIUTAHUA.

[Iporpamma Kypca BHEYPOUHOM JEATENBHOCTH pa3zpaboTaHa € YYETOM
pEKOMEHJIalMii TPUMEPHONM MNPOrpaMMbl BOCHUTAHUSA, YYUTHIBAET IICUXOJIOTO-
NeAarornyeckue 0COOEHHOCTH JaHHBIX BO3PACTHBIX KaTErOpHidi. DTO MO3BOJIAET Ha
IPAKTHKE COEIMHUTH OOYYAIOIIyI0 M BOCIHUTATENIbHYIO JESATEIbHOCTh MEAarora,
OPUEHTUPOBAaTh €€ HE TOJbKO HA WHTEUIEKTYaJIbHOE, HO M Ha HPaBCTBEHHOE,
COLIMAJIBHOE pa3BUTHE PEOCHKA. DTO MPOSBIAETCA:



— B IIPUOPUTETE JIMYHOCTHBIX pE3YyJbTATOB pEANN3ALUNA ITPOTPAMMBbI
BHEYPOUYHOU JEATEIBHOCTH, HALICAUIMX CBOE OTPAKEHHE M KOHKPETHU3ALUIO0 B
IIPUMEPHOM IIPOrpamMMe BOCIIUTAHMS;

— B BO3MOXHOCTM KOMIUIEKTOBAaHHUS pa3HOBO3PACTHBIX TIpyHn UL
OpraHu3alun npo(OpUEHTAMOHHOU NEATEIIbHOCTH IIKOJIbHUKOB,
BOCIIUTATENIBHOE 3HAYEHUE KOTOPBIX OTMEYaeTCcsli B IPHUMEPHOW Hporpamme
BOCIIUTAHUS;

— B MHTEPAKTUBHBIX (pOopMax 3aHITHHA ISl IIKOJIHHUKOB, 00€CIICYMBAIOIIIX
OOJBIIIYI0 MX BOBJICYEHHOCTh B COBMECTHYIO C IE€JAaroroM M JIPYTMMH JETbMU
JESTEIBHOCTh M BO3MOXKHOCTh OOpa30BaHMsI Ha €€ OCHOBE JETCKO-B3POCIHbBIX
OOIIHOCTEH, KJIHYEBOE 3HAUEHUE KOTOPBIX Ul BOCIUTAHUS IMOJYEPKUBACTCS
IIPUMEPHOM ITPOTPaMMON BOCTIMTAHUSI.

OCOBEHHOCTH PABOTbBI YUUTEJIS 11O ITPOT'PAMME.

3ajgaya y4yuTens COCTOMUT B TOM, 4YTOOBI CONPOBOXAATh MPOLECC
npoecCUOHANILHON OpPUEHTAIIMU IIKOJIbHUKA, PACKPhIBas MOTEHIMAT KaXKIO0ro
yepe3 BOBJICYECHUE B MHOTOOOPa3HYIO JIESITEIbHOCTh, OPTaHU30BAaHHYIO B Pa3HBIX
dopmax. IIpu sTOM pe3yapTaToM pabOTHl YUUTENs B MEPBYIO OUYEPE/b SIBISICTCS
JMYHOCTHOE pa3BUTHE ydamerocs. JIMYHOCTHBIX pPE3yJbTaTOB YUYUTEIb MOMKET
JIOCTUYb, YBJIEKAs YUYCHUKA COBMECTHOM M MHTEPECHON UM O0OOUM JIESITEIbHOCTHIO,
yCTaHaBiIMBas BO BpEeMsl 3aHATUN JTOOpOKENIATEIbHYI0, MOAJAECPKUBAIOIIYIO
atMoc(epy, HachIIIas 3aHATUS LICHHOCTHBIM COJIEPYKaHUEM.

[IpumepHas cxeMa npoBeAEHUsI 3aHATUN 110 POTrPaMME:

1. OOBsicCHEeHHE TEOPETUYECKOTO MaTepuaa 1o TeMe.

2. IloaroToBKa K 3KCHEPUMEHTAIBHOMY 3aHSTHIO, OOCYXKJIEHHE OOBEKTOB
JUISL IPAKTUYECKOTO 3aHATHUSL.

3. IlpoBeneHnE MPAKTUUECKOTO 3aHSATHUS — OCHOBHAs 3aJa4ya OCBOCHHE
METOIOJIOTUU JAHHOTO SKCIIEPUMEHTA.

4. ITo oKOHYaHUM TIPEIOKUTH JIETSIM, KOTOPbIE 3aMHTEPECOBAITUCH TAHHBIM
DKCIIEPUMEHTOM, pPa3BUTh €ro B MCCIEIOBATENbCKUU TMPOEKT. [lima 3roro
HE00X0MMO 00CYIUTh OOBEKTHI, KOTOPhIE YUEHUK OYJIET UCCeI0BaTh, COCTABUTh
IIJIaH SKCIIEPUMEHTA.

5. Tlomoup Yy4YE€HUKY NOpPOAHATU3UPOBATH PE3YIbTATHI AKCIIEPUMEHTA.
OueHuTh pe3ysbTaThl MPOEKTHO-UCCIICAOBATEIbCKON ESITEIbHOCTH IIKOJIbHUKOB
MOXHO B TMPOIECCE 3allUThl HWMHU CBOMX pabOT B paMKax IIKOJbHOU
HAayYHOMPAKTUUECKON KOH(DEPEHIINH.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS KYPCA BHEYPOYHOM
NAEATEJBHOCTU

3aHATUS B pamMKax MpPOTrpaMMBbl HallpaBieHbl HA 0OECTICUeHHE AOCTUXKEHUS
HIKOJIbHUKAMU  CJEAYIOIIUX JIMYHOCTHBIX, METANpPEAMETHBIX M MPEIMETHBIX
00pa30BaTENbHBIX PE3YIbTATOB.

JIuunocmmuoie pezyiomamol:

B cdepe rpaxkgaHCKOro BOCHUTAHUS: TOTOBHOCTh K KOHCTPYKTHBHOM
COBMECTHOM JESATEIbHOCTU TMPU BBINOJHEHUU HCCIEIOBAHUI U TMPOEKTOB,
CTpEeMJIEHHE K B3aMMOIIOHMMAHHUIO M B3auMoIoMoInu. B cdepe marpuoTudeckoro
BOCITUTAHUS: OTHOILIEHHE K OMOJIOTMM KaK K Ba)KHOW COCTaBIIAIONICH KYJbTYPHI,
ropAOCTh 3a BKJIAJl POCCHUMCKUX M COBETCKUX YUYEHBIX B Pa3BUTHE MHUPOBOM
OMOJIOTMYECKON HAYKH.

B cdepe AyXOBHO-HPAaBCTBEHHOT'O BOCHHUTAHUSA: TOTOBHOCTH OIIEHUBATh
MOBEJICHUE U MOCTYIKHU C MO3UIUA HPABCTBEHHBIX HOPM M HOPM SKOJIOTMYECKON
KyJbTYpbl, TOHMMAaHWE 3HAYMMOCTH HPABCTBEHHOTO AacCleKTa JesATEeNbHOCTU
YyeJioBeKa B MEAUIIMHE U OUOJIOTHH.

B cdepe oscrernueckoro BOCHUTAaHUSA: TMOHUMAHHWE POJIU OUOJIOTHH B
(bopMHPOBAHUU ICTETUUECKOMN KYJIbTYpPbl TUUHOCTH.

B cdepe pusznueckoro Bocnuranus, GOpMUPOBAHUS KYIbTYpPbl 3I0POBBS U
AMOIIMOHAIIBHOTO OJIaronoiIy4yusi: OTBETCTBEHHOE OTHOILLIEHUE K CBOEMY 3/I0POBbIO
M YCTaHOBKa Ha 3/J0pOBBIA 00pa3 XU3HM (310pOBOE NUTAHUE, COOJIOACHHE
TUTHCHUYECKUX TIPABWJI U HOPM, COQTAaHCHUPOBAHHBIN PEXHM 3aHATHH U OTIbIXA,
perynspHas ¢u3MYecKass aKTHBHOCTh); OCO3HAHHE TOCIEJICTBUNA U HENPUATHE
BpPEJHBIX TPHUBBIUCK (YHNOTpeOJICHUE AaJIKOTOoJis, HAPKOTUKOB, KYpEHHUE) M HHBIX
dbopm Bpena misg PU3NUECKOTO M TICUXHUYECKOTO 370POBbs; COOIIOICHUE TPABUI
0€30MacHOCTH, B TOM YHUCJIE HABBIKKA 0€301aCHOTO MOBEJECHHUS B IPUPOTHON CPEJIE;
chOpMUPOBAHHOCTh  HaBblka  peduiekcuu, yIIpaBJICHUE COOCTBEHHBIM
AMOIMOHAJILHBIM COCTOSTHUEM.

B cdepe TpymoBoro BocmuTaHUs: aKTUBHOE Y4YacTHE€ B pEUICHUU
MPAKTUYECKUX 3a/1a4 (B paMKax CEMbH, IIKOJbI, TOPOaa, Kpas) OMOIOTHYECKON U
HKOJIOTMYECKON HANpaBJICEHHOCTH, HWHTEPEC K MPAKTUYECKOMY H3YUYECHUIO
npodeccHii, CBA3aHHBIX C OUOJIOTHUEH.

B cdepe »KONMOTrMYECKOTO BOCMUTAHUSA: OPUEHTAIMS HA TMPUMECHCHHE
OMOJIOTMYECKUX 3HAHUW TPHU PEIICHUU 3a/Jad B O0JaCTH OKPYKAIOUIEH Cpeibl;
OCO3HAHUE IKOJIOTHYECKUX MPOOJIEM U MyTel UX PelIeHHUs; TOTOBHOCTh K YYaCTHIO
B MIPAKTUYECKON JIEATEIIBHOCTH DKOJIOTHYECKOM HAMPABICHHOCTH.

B cdepe mnonmmaHus 1EHHOCTH HAYYHOTO IIO3HAHUS: OPHUEHTAIUs Ha
COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEICTABICHUA 00 OCHOBHBIX OHMOJIOTHYECKUX
3aKOHOMEPHOCTSAX, B3AaUMOCBS35X YEJIOBEKA C MPUPOJHOM U COLUMAIBHON CPEIOH;



MOHMMAHUE POJIM OWOJIOTMYECKOW HaykKu B  (OPMHPOBAHUM HAYYHOTO
MHUPOBO33pPEHUS;  pa3BUTHE  HAYyYHOM  JIOOO3HATENTBHOCTH, HHTEpeca K
OMOJIOTUYECKON HayKe, HABBIKOB UCCIIEI0BATEIBCKON e TEIHHOCTH.

B cdepe anantanuy Kk U3MEHSIOMMUMCS YCIOBUSM COIMATBHON U IPUPOTHOM
Cpedbl: aJieKBaTHAsl OILIEHKAa HW3MEHSIONIUXCS YCIOBHUM; NPUHSATHE pPEIICHUs
(MHAMBUyaTbHOE, B TPYMIIE) B U3MEHSIOIIUXCSA YCIOBUSX HA OCHOBAHMM aHAIIN3a
Oouonornueckoi MH(OpMalMK; TUIAHWPOBAHHUE JCUCTBUU B HOBOM CHUTyallud Ha
OCHOBAHUHU 3HAHUU OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MemanpedmemmHnuie pe3yrvmamal:

B cdepe oBnamenus yHUBepcalbHbIMU YUYE€OHBIMU TO3HABATEIbHBIMU
JNEeUCTBUSAMHU: ba3oBble JIOTMYECKUEe IEVCTBUS:

* BBISIBJIATh M XApPAaKTEPU30BATh CYIIIECTBEHHbIC MPU3HAKU OUOJIOTUYECKUX
00BEKTOB (SIBIICHUI);

* YCTaHABJIMBATh CYIIECTBEHHBIM MpPHU3HAK KJIaCCU(UKAIMU OUOJTOTHUECKUX
OOBEKTOB (SIBJICHUM, MPOIECCOB), OCHOBaHUA [JIsi OOOOIIEHUS W CpaBHEHWS,
KPUTEPUH MPOBOJIMMOIO aHAIN3a;

* ¢ yu€TOM TMPEIJIOKEHHON  OMOJIOTMYECKOM  3ajJauyd  BBISBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B paccMaTpuBaeMbIX (hakTax U HAOIIOJCHUSX;
npejiaraTb KpUTEPUU I BBISIBIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUUIA;

* BBISIBIIATH Je(UIIMTHI HHPOPMAIIUH, TaHHBIX, HEOOXOAUMBIX JIJIsl PEIICHUS
MOCTaBJICHHOM 3aJ1auM;

* BBISIBIISATh PUYMHHO-CJIEACTBEHHBIC CBS3H MPU W3YUYECHUH OUOJOTUUECKUX
SABJIEHUM M TPOILIECCOB; JEJAaTh BBIBOJBI C HCIIOJIb30BAHUEM JI€NYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUCHUI M0 aHAJIOTHH, (POPMyIUpPOBATH
TUIIOTE3bI O B3AMMOCBS3SX;

* CaMOCTOSATENFHO BBIOMpATH CIOCOO perieHus: y4eOHON OMOJIOTHYeCKOn
3alayu  (CpaBHUBATh HECKOJBKO BApUAHTOB pEUIEHUs, BBIOMpATh HauboJee
MOAXOJAIIMA € YYETOM CaMOCTOSITENIbHO BBIJICJICHHBIX KpuTepuen). bazoBbie
UCCIIEIOBATENbCKUE JEUCTBUS:

* UCI0JIb30BATh BOMPOCHI KAK UCCIEN0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;

* (hopmynupoBaTh BOMPOCHI, (PUKCUPYIOIIUE Pa3pPhIB MEXKIY pPEaTbHbIM U
JKeIaTeIbHBIM COCTOSIHEM CHUTYalluu, 00bEKTa, U CAMOCTOSITEIbHO YCTaHABINBATh
HMCKOMOE U JIaHHOE;

* ¢opmupoBaTh THUIOTE3Y OO0 HWCTUHHOCTH COOCTBEHHBIX CYXKJICHHH,
apryMEHTHPOBaTh CBOIO MO3UIIUI0, MHEHHUE;

* MPOBOJUTH IO CAMOCTOSATEIHLHO COCTaBJICHHOMY IUIaHy HaOJ0IeHHE,
HECJIOKHBIN  OMOJIOTUYECKHM JKCIIEPUMEHT, HEOOJBIIOe WCCIECOBAHNE I10
YCTaHOBJICHHIO OCOOCHHOCTEHM OMOJIOTMYeCcKOT0o 00BheKTa (TIpoliecca) u3ydeHus,



* TPUYUHHO-CIEJCTBEHHBIX CBA3€M M 3aBUCUMOCTEH OHOJIOTMYECKUX
00BEKTOB MEXKy COOOM;

* OIICHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HWH(MOpPMAIIHIO,
MOJIYYCHHYIO B X0 HaOJIO/IEHUS U SKCTIEPUMEHTA;

* CaMOCTOSITENBHO (OPMYJIUPOBATH OOOOIIEHUSI U BBIBOJIBI IO pe3yJibTaTam
POBEAEHHOTO HAOMIOEHUS, SKCIEPUMEHTA, BIAJAE€Th WHCTPYMEHTAMH OIICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BBIBOJIOB U 0000IIEHNUI;

* IPOTHO3MPOBAaTH BO3MOYKHOE JajbHEHIIEE pa3BUTUE OHOJOTMYECKHUX
MIPOLIECCOB U UX IMOCJEACTBUS B aHAJIOTMYHBIX UJIM CXOIHBIX CUTYallMsIX, a TaKKe
BBIJIBUTATh MPEINOJIONKEHUSI 00 MX Pa3BUTUU B HOBBIX YCIOBUAX U KOHTEKCTaX.
Pabora ¢ nndopmarmeii:

* MIPUMEHSATH Pa3IMYHBIE METO/bI, HHCTPYMEHTHI U 3alPOCHI MPU MOUCKE U
oTOOpe OHOJOrHMYecKod HHPOPMALMH WM JAHHBIX U3 HCTOYHUKOB C YYETOM
MpEJIOKEHHON y4eOHOM OMOIOTHUYECKO 3a1auu;

* BBIOMpaTh, AHAIU3UPOBATH, CHUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH
OMOJIOrMUYeCcKyI0 HH(OPMALIMIO Pa3IMUHBIX BUAOB U (YOPM MPE/ICTABICHMUS;

* HAXOJUTh CXOJHBIE apryMEHTHI (IOATBEPKIAIOLINE WIIM ONPOBEPraroLIne
OJIHY U Ty € HJICI0, BEPCHIO) B Pa3IUYHbBIX HH(OPMALMOHHBIX HCTOUHUKAX;

* CaMOCTOATENIbHO BBIOMpATh ONTUMAJIbHYIO (OpPMY MpPEICTaBICHUS
uH(pOpMAIMM U WUIIOCTPUPOBATH PEIIAEMble 337a4d HECIOXHBIMH CXEMaMH,
JIyarpaMMamu, MHOM TpaduKoil 1 UX KOMOMHAIUSIMU;

* OLEHUBATHh HAJEKHOCTh OMOJIOTMUECKOW HH(OpMAUu MO KPUTEPHSM,
IPEJIOAKEHHBIM YUUTENIEM WIH C(HOPMYITHMPOBAHHBIM CAMOCTOSITENILHO;

* 3allOMMHATh U CHUCTEMAaTU3UPOBaTh OMOJIOTHYECKYI0 HH(popMauuio. B
cdepe OBNaIeHNs YHUBEPCATIbHBIMU Y4E€OHBIMI KOMMYHUKATUBHBIMU J€HCTBUSIMU
Oowenue:

* BOCHpUHUMATh W (DOPMYIHPOBATH CYKIEHUS, BBIpaXaTh HOMOILMUU B
MPOLIECCE BBITIOJIHEHHS MPAKTUUYECKUX U JJa0OPATOPHBIX padoT;

* BhIpaXaTh ce0sl (CBOIO TOUKY 3pEHUSI) B YCTHBIX U MUCbMEHHBIX TEKCTAX;

* pacro3HaBaTh HEBepOaJbHBIE CpeACTBa OOUICHMS, MOHUMAaTh 3HAYCHHE
COLMAJbHBIX 3HAKOB, 3HaThb M pPAaCHO3HABaThb MPEANOCHUIKA KOH(MIMKTHBIX
CUTYyallull U CMATYaTh KOH(IMKTHI, BECTH MEPErOBOPHI;

* MIOHMMaTh HAMEPEHHUs NPYTUX, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHNUS;

* B XOJle¢ Juajora W/WiuW JTUCKYCCHUU 3a/aBaTh BOIPOCHI MO CYIIECTBY
oOcyx/aeMoil OMOJIOTUYECKOW TEMbl M BBICKA3bIBaTh WJEH, HAIlCJICHHbIE Ha
peleHre OMOJI0OrMYeCKOM 3a1au U MoAIepyKaHue 0J1aro)KenaTeIbHOCTH OOIIEeHNS,

* COINOCTaBJISATh CBOM CYXICHHS C CYXIECHUSMU JPYTrUX YYaCTHHKOB
JManora, oOHapyKMBaTh Pa3IUUMsI U CXOACTBO MO3UIHIL;



* MyOJUYHO NPEACTABISTH PE3YJIbTAThl BBIMOJHEHHOTO OHOJOTHYECKOTO
OmbITa (IKCIEPUMEHTA, UCCIEOBAHUS, IPOEKTA);

* CaMOCTOSITENIbHO BbIOMpaTh GOpMAaT BBICTYIUICHHUS C YYETOM 3aaad
MPE3EHTAllMM U OCOOCHHOCTEW ayAUTOPUU M B COOTBETCTBUU C HUM COCTABIISITH
YCTHBIE U MUCbMEHHBIE TEKCTHI C UCIOJIb30BAHUEM MIUTFOCTPATUBHBIX MAaTEPUAIIOB.
CoBmecTHast 1eSITENbHOCTh (COTPYAHUYECTBO):

* IOHUMATh U UCIIOIB30BATh MPEUMYILECTBA KOMAHAHOW U MHIUBUyJIbHON
paboThl TIPHU PEIICHWH KOHKPETHOM OHOJIOTHYecKOd MpoOiieMbl, 00OCHOBBIBATH
HEOOXOJAMMOCTh NMPUMEHEHHUS TPYNIOBBIX (GOPM B3aUMOJCHCTBUSA NMPU PEIICHUU
MOCTaBJICHHOM y4eOHO 3a/1aun;

* IpPUHUMATh 1E€Jb COBMECTHOM [EATEIbHOCTH, KOJUJIEKTUBHO CTPOUTH
JeHCTBUS 1O €€ JOCTHKEHHIO: paclpeAelisiTh POJu, JOrOBapUBaTHCSA, 00CYXKIaTh
MPOLIECC U PE3YJIBTAT COBMECTHOM PaOOTHI;

* yMeThb 0000IIaTh MHEHHS HECKOJBKUX JIOJIEH, MPOSBISATH TOTOBHOCTH
PYKOBOJIUTb, BBIIIOJIHATH MOPYYEHUSI, TOAUYNHATHCS;

* IJIJAHUPOBATh OPraHU3ALMIO COBMECTHOW pabOThI, ONPEAEIATh CBOIO POJIb
(c yuéToM mpearnouTeHUuN U BO3MOKHOCTEM BCEX YYaCTHUKOB B3aMMOJIEWCTBUSA),
pacupenesaTh 3aadyd MEXIy YiIeHaMd KOMAaH[bl, y4aCTBOBaTb B TI'PYIIIOBBIX
dbopmax paboTel (00CYXAeHUS, 0OMEH MHEHHUSIMU, MO3TOBBIC IITYPMbI U UHBIE);

* BBINOJIHATH CBOKO YacTh Pa0OThI, JOCTUraTh KAU€CTBEHHOTO pe3yJbTara 1o
CBOEMY HAIPaBJICHUI0 M KOOPJIMHUPOBATh CBOU JECUCTBUS C APYTMMH WICHAMH
KOMaH/Ibl;

* OLICHMBATh KAa4E€CTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSM,
CaMOCTOSTEJIEHO c(OopMyJIMPOBAHHBIM y4aCTHUKaMU B3aUMO/ICHCTBUS;
CPAaBHUBAThH PE3YyJIbTaThl C HCXOMHOM 3aJadel M BKJIAJl KaXJI0r0 4JIeHa KOMaH/Ibl B
JNOCTHKEHHE Ppe3yibTaToB, pa3AeisiTh chepy OTBETCTBEHHOCTH U TMPOSIBIATH
TOTOBHOCTbH K MPEIOCTABIECHUIO OTYETA MEepe] TPYNION;

* OBJIAJICTh CHCTEMOM YHHBEPCAIBHBIX KOMMYHHMKATHBHBIX JEHCTBUH,
KoTopas  oOecneuyrBaeT  C(HOPMHPOBAHHOCTh  COLIMAIBHBIX  HAaBBIKOB U
AMOILIMOHAJIBHOTO MHTEJUIEKTA IIKOJBbHUKOB.

B cdepe oBnageHus yHUBEpCaIbHBIMU YYEOHBIMH PETYJIATUBHBIMU
nercteuaMu: CaMOOpraHu3aLys:

* BBUIBIISITH MPOOJIEMBI JJI PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTyalUsX,
UCIIOJIb3Ys OMOJIOTHYECKUE 3HAHMUS;

* OpHUEHTUPOBATHCA B PA3JIMYHBIX MOAXO0JAaX MPHUHATUS PpELICHUMN
(MHAMBUAYaAJIbHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHATHE PEILICHUI TPYIION);

* CaMOCTOSITEIBHO COCTABJISTh AJITOPUTM PELICHUS 3a1auu (WJIA €ro 4acTh),
BbIOMpaTh CHoco0 pemeHust y4yeOHOM OHOJOrMueckod 3ajauu ¢ y4eToM



UMEIOLINXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
npejiaraéMble BApUaHThl PELLICHUH;

* COCTaBJIATH IUIaH AECUCTBUU (TUIaH peaju3aly HaMEUEHHOI'O aJropuTMma
pelIeHNs1), KOPPEKTHPOBATh MPEAJIOKEHHBIM alIrOpUTM C YYETOM IMOJIyYEHUs
HOBBIX OMOJIOTUYECKUX 3HAHHUM 00 M3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

* JenaTh BBIOOp M OpaTh OTBETCTBEHHOCTh 3a peuieHue. CaMOKOHTPOJIb
(pedmexcust):

* BIIQJICTh CIIOCOOAMU CAaMOKOHTPOJIS, CAMOMOTHBALIMU U pedIIeKCUH;

* 1aBaTh a/ICKBAaTHYIO OLIEHKY CUTYyalluM U IIpeiaraTh MiaH €€ U3MEHEHMS,

* YYMUTBIBaTh KOHTEKCT M MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT
BO3HUKHYTh IIPU PELICHUU Yy4yeOHOW OHOJIOTMYECKON 3ajauM, aJanTUpOBaTh
peleHre K MEHSIOUMMCS 00CTOSATEIbCTBAM;

* OOBACHATH MPUYMHBI JIOCTHKEHUS (HEOOCTHXKEHHS) Ppe3yJbTaToOB
JESTENIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OMBITY, YMETh HAaXOAWUTh
MO3UTHUBHOE B MIPOU3OMICAIICH CUTYaIINN;

* BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYJHOCTEH;

* OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJU U YCIOBUSM.

OMOIMOHAJILHBIN MHTCIUICKT:

* pa3nu4aTh, HA3bIBATh U YNPABJIATH COOCTBEHHBIMU AMOLUSIMH U SMOIHSIMH
ApYTruX,

*BBISBIIATH U QHAJIM3UPOBATH IPUUMHBI SMOIIHI;

* CTaBUTh ce0s Ha MECTO JpPYroro 4YenoBeKa, MOHMMAaTh MOTHUBBI U
HaMEpEeHus APYyroro;

* PEryJMpoBaTh CIIOCOO BBIPAXKEHUS SMOLIUH.

[Ipunsitue ceds u Npyrux;

* OCO3HAaHHO OTHOCHUTHCS K IPYTOMY Y€JIOBEKY, €r0 MHEHHIO;

* MPU3HABaTh CBOE MPaBO Ha OMIMOKY U TAaKOE K€ MPaBO APYToTo;

* OTKPBITOCTD ce0€ U APYTUM;

* 0CO3HaBaTh HEBO3MOXXHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

* OBJIAJIETh CUCTEMON YHHMBEpPCAJbHBIX YUEOHBIX PEryJISTHUBHBIX NEHCTBU,
KoTopasi oOecneunBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JINYHOCTHU
(BHYTpEHHSISI O3ULIMS IMYHOCTH), U )KU3HEHHBIX HABBIKOB JIMYHOCTHU (YTpPaBICHUS
c000ii, CAMOTUCITUTINHBI, YCTOMYMBOTO TTOBEICHNUSA).

IlIpeomemmnnie pe3y1iomamol 0C60€HUA NPOZPAMMDbL

B no3naBaTenpHOM (MHTEUICKTYyaJIbHOM) cdepe:

— NpuoOpEeTeHHEe OMbITa UCIIOJIb30BAHUS METOAOB OHMOJIOTMUYECKON HAYKH C
LENbI0 N3YYEHHs] OMOJOTHYECKHX OOBEKTOB, SIBJICHHUM U MPOLIECCOB: HAOIIOICHNUE,
OIKCaHUE, MPOBEJIEHUE HECTIOKHBIX OMOJIOTUYECKUX OMBITOB U HKCIIEPUMEHTOB, B



TOM 4YHCJI€ C WCIOJh30BAHUEM AaHAJIOTOBBIX W IMH(PPOBBIX OMOJIOTHYECKHUX
npuOOpPOB ¥ HHCTPYMEHTOB;

— (¢GOopMUpOBaHHE YMEHHUS HMHTETPHUPOBATH OWOJOTHMYECKHE 3HAHUS CO
3HAHUSMU U3 IPYTUX YICOHBIX MPEAMETOB ((PU3NKH, XUMHUH, Teorpaduu, HCTOPHUH,
0OIIIeCTBO3HAHMS H T. [I.);

— ¢opMHupoBaHHWE yMEHUW pemiaTh ydeOHbIE 3amadyd  OHOJIOTHYECKOTO
CONEpKaHMs,  BBISBISATH  NPUIUHHO-CIEJACTBEHHBIE  CBS3H,  IPOBOJUTH
KaueCTBCHHBIC M KOJIMYECTBEHHBIC PACUEThI, J€JaTh BBIBOJLI HA OCHOBAaHUU
MOJTyYEHHBIX Pe3yJIbTaTOB;

— (dopmupoBaHHEe YMEHHUS IUIAHUPOBATh YYeOHOE HCCIEIOBaHUE WIH
MPOEKTHYI0 PaboTy C y4eTOM TOCTaBICHHOW Ieiu: (GOpMyIUpOBaTh MPOOJIeMy,
TUTIOTE3y W CTaBUTH 3aJa4M WCCIICAOBAHMS, BHIOMPATHh aJeKBATHO MOCTABICHHON
IIEJTM METOJBI, JelaTh BBIBOABI MO pe3yibTaTaM HCCICIOBAHUS WIW MPOCKTHOMN
NEeATEITLHOCTH,

— (¢opMupoBaHUE HHTEpeca K YIIIYOJICHUIO OWOJOTMYECKUX 3HAHUU
(npennpoduiibHasi TOJATOTOBKAa W MpoQecCHOHANIbHAs OPHUEHTAIUs1) U BBIOOPY
Ovonorun Kak TOpOPUIBHOrO TMpeAMETa Ha CTYNEHHU CPEIHEro TMOJHOTO
oOpazoBanus I Oyaymed mnpodecCHOHAIBHOM NeSITeIBbHOCTH, B 00JacTH
OWONOTHN, MEIUIMHBI, OKOJOTHUH, TICHXOJIOTUH, BETCPUHAPUH, CEIIBCKOTO
XO3SMUCTBA;

— BIAJCHUEC HaBBIKAMHU padOTHl ¢ WH(OOpPMAIMEH eCTeCTBEHHO-HAYIHOTO
COJICp>KaHMsl, MPEACTABICHHON B pa3HoOW ¢opme (B BHUJIE TEKCTa, TAOIMYHBIX
JAHHBIX, CXEeM, TpaduKoB, aUarpaMm, MOJeleil, M300pa’keHUil), KPUTUUECKOTO
aHanu3a nHGOPMAITH U OIEHKH €€ TOCTOBEPHOCTH;

— YMEHHME HHTETPUPOBATH OHMOJOTWYECKHUE 3HAHUS CO 3HAHHUSIMHU JPYTHX
y4eOHBIX MPEIMETOB; UHTEPEC K YIITyOJICHUIO OMOJIOTMYECKUX 3HAHUW U BBIOOPY
OMoJIOrMHU Kak Npo(rIbHOTO MpeaMeTa Ha YPOBHE CpeTHEero o0IIero oopa3oBaHus
o1t Oynymie  npodecCHOoHaNbHOM — ACSTEIbHOCTH B oOjlacTh  OUOJIOTHH,
MEIUITMHBI, OJKOJIOTUH, BETEPUHAPHH, CEIbCKOTO  XO3SAHCTBa,  IHUIIEBOMN
MPOMBIIIUICHHOCTH, TICUXOJIOTHH, MCKYCCTBa, CIOpTa - UMETh 4YEeTKHe
MPEICTABIICHUS] O MATEPUATUCTHYECKON CYIITHOCTH T€HOMOB HBBIX OPTraHU3MOB U
PETYJIISAILHIO UX PAOOTHI;

— 3HAHWE OCHOBHBIX (DaKTOPOB OKPYKAIOIIEH Cpeabl, BIUSIOMUX Ha
pa3BUTHE M CYIIECTBOBAHHWE >KMBBIX OPraHMW3MOB, aJanTaluidi K (akTopam
OKPYKAIOIIEN CPELBI;

— 3HAHWE OCHOBHBIX IIOAXOJOB OWOTEXHOJIOTHH, WCIIOJIh30BAHUS ¢
JOCTIDKCHUM B COBPEMEHHOM >KM3HM YEeIOBEKa, OCOOCHHOCTH WCIOJIb30BAHUS
YKUBBIX OPTAaHU3MOB JIJIS POU3BOCTBEHHBIX HYK]I YEIOBEKA,;



— MOHUMaHUE MOJICKYJSIPHBIX MEXaHU3MOB peaM3allii HaclIeACTBCHHON
UHPOpMAIIMM U YMEHHE CBOOOJHO ONEPUPOBATh OCHOBHBIMH TMOHSATHSIMHU
MOJICKYJIIPHOM OHMOJIOTMM M €€ COBPEMCHHBIX HAIIPaBICHHH — TCHOMUKH,
METareHOMHUKH, POTCOMUKH;

B nmerHOCTHO-OpHEHTAIMOHHOM cepe:

— 3HAHWE, 4YTO NPHMCHCHHWE COBPEMCHHBIX TEXHOJIOTHH MOJICKYJISIPHON
OHMOJIOTHH TIO3BOJIICT YCICIIHO pEIlaTh TaKhe 3J1000HEBHBIC IMPOOJIEMBI, Kak
OXpaHa OKPYXKAOIIEH Ccpelbl, COXPAaHCHHE 3/0POBbsI YEIOBEKa, KOHTPOIb H
BOCCTaHOBJICHHE YKOCHCTEM.

COJIEP)KAHUE KYPCA BHEYPOYHOM JTEATEJbHOCTH.
Monyan «buorexHnogorus» 7-8 kiaccenl (34 gaca)

1. Buomexnonozusa (2 uaca)

[TonsiTue OMOTEXHOJOTMHM. 3a4eM YEIOBEKY OMOTEXHOJOIMH, B YeM HX
OPEUMYIIECTBO MEpell XUMHYECKMM CHHTE€30M. OCHOBHBIE OHMOOOBEKTHI
OMOTEXHOJIOTUU: TPOMBILIEHHBIE MUKPOOPIaHU3MBI, KIETKH UM TKaHU PacTEeHUH,
KUBOTHBIX U 4eJloBeKa, OuokartanuzaTtopbl. llpaktnueckas pabota «IIpumepsr
PUMEHEHUSI OMOJIOTUYECKNX OOBEKTOB B TBOEH KM3HW». ChIpbe M1 OMOCHHTE3a
U OLIEHKa ero OMOJOru4eckoil neHHocTu. OCHOBHBIE UCTOYHHUKH YIJIEPOJa, a30Ta,
dbocdopa, MukposnieMeHToB. VcciaenoBaHne HOBBIX UCTOYHUKOB ChIPbsI (BKIIFOYAs
BOIIPOCHI €ro MpeIBapUTEIbHON 00pabOTKH), pa3pabOTKa HOBBIX MHUTATEIBHBIX
cpel, B TOM 4YHCIE BKJIIOYAIOMIMX OHOCTUMYJISTOPHl U APYTHUE DJIEMEHTHI
yIOpaBiICHUS U ONTHMHU3ALMU TPOLIECCOB OMOCHHTE3a. MeTolbl ONTUMHU3ALUN
IUTATENBHBIX CPENI.

2. Mukpoobuonozusn (6 uacos)

[lonoxenue mPOKApHUOTOB B CHCTEME opraHudeckoro wmupa. CrpoeHue
OakTepuasnibHOM KieTkH. Kraccudukanus Oaxtepuil. Mopdonorus Oakrepuil.
[IpocThie M COXHBIE METOJbl OKpalIuBaHus OakTepuil. PuU3noNOrust OakTepuil:
NIUTAaHUE, JABIXaHUE, POCT M PA3MHOKEHHE. 3HAKOMCTBO C JOMEHOM Apxeu
(9KCTpeMO(PHIIBHOCTh, OCOOEHHOCTU CTpoeHus kietku). JlabopaTophas pabota
«PukcupoBaHHble NpenapaTel OakTepuil. OmnpeneneHue (HOPMbI MPENTIOKEHHBIX
KyJbTYP MUKPOOPraHU3MOB, HCIIOIB3Ysl IPOCTOM MeToll okpacku» JlaboparopHas
pabora «OmnpeneneHue TUNA KIETOYHOM CTEHKM METOJIOM OKpallluBaHUS IO
['pamy» (mpu HaIU4YMKM PEaKTUBOB). MOJIOYHOKHUCIIOE W CIUPTOBOE OpOKEHHUE.
dorotpodubie U xemoTpodHbie OakTepun. KuHeTMueckoe omnucaHue mpoiecca
pocTa MUKpPOOPTraHM3MOB. DKCIIOHEHIIMAJIbHAas MOJenb pocta. KuneTnka rubenu
MUKpoopranusmoB. Jlaboparopnas pabora «[IpurotoBneHne mNpPUKU3ZHEHHBIX



IpernapaToB MOJOYHOKHUCIBIX Oaktepuit». Ilatorennpie Oaktepun. YymHas
Majoyka ¥ 4epHasi CMEPTh, OOTYJIU3M, CTOJIOHSK, TyOepkyse3. Mctopus 60prObI ¢
OakTepuanibHbIMU UMHeKIMsIMU. JlabopartopHas pabora «IloceB cMbIBa ¢ pyk Ha
yammku [lerpu». JlabopatopHas pabora «BeiaeneHne yucTon KyabTyphl OaKTEepHUH.
Meton pa3BeneHuii. MeTon wucTomaromero mTpuxa». JlabopatopHas pabota
«Mopdornoruueckass ~ XapakTepUCTUKa  BBLICNEHHOW  YHCTOM  KYJIBTYpBI:
XapaKTEePUCTHKA KOJOHWH, ¢opMa OakTepwid, THUI KJICTOYHOW CTCHKW». BoiiHa
OECKOHEYHOCTH: AHTHUOMOTUKH TMPOTUB OakTepuil. MeXaHU3Mbl JIEHCTBUI
aHTUOMOTUKOB. MeXKiIeTouHass KOMMYHHKalusa Oakrtepuil. UyBcTBO KBOpyMma.
JlabopaTtopHas pabora «CpaBHEHHE pOCTa MUKPOOPTraHU3MOB Ha yallike 0e3 u ¢
n00aBJICHHUS AHTUOMOTHUKOBY HccnenoBarenbekas pabora «ITouck
MHKPOOPraHU3MOB oOJagaronmx AHTarOHUCTUYECKOU AKTUBHOCTBIOY.
[Ipumenenue Oaktepuii uenoBekoM. KuHeTmyeckoe omnucaHue OMOCHHTE3A
IIPOYKTOB MHUKPOOPTraHU3MaMu. bakrepuu, KOTOpbIE MOTYT pa3ijlaraTh IUIACTHK.
UccnenoBarenbckass  pabota  «BblaelieHHE  MOJIOYHOKHMCHBIX  OakTepui,
UCCIIEJOBAaHUE HX AaKTUBHOCTW». MUKpPOOPraHU3Mbl B arpoOMOTEXHOJOTHH.
HckyccTBeHHBIE accoLualun pacTeHuin c MHUKPOOpPraHU3MaMH.
HccnenoBarenbckas padbota «Boiaenenue 0akTepuil MOJIE3HBIX IS pACTEHUI.

3. Jykapuomuueckue opzaHuzmvl 6 OuomexHo02uu (njaecHeevle 2puonl,

oposicaicu, sooopocau) (6 uacoe)

[InecHeBbie rpuOBI MPOAYLIEHTHl OMOJOTMYECKH AaKTHUBHBIX BemecTB. OO1mas
XapaKTEPUCTUKA JPOAKIKEU caxapoOMULIETOB. MCTOpHs MCHOIBb30BAHUS IPOKKEN B
TPaJAUIIMOHHON OWOTEXHOJIOTHH. TEXHOJOTUM BHHOJCHUS U XJeOoIneueHus,
CHEIMAIN3UPOBaHHbBIE packl JApoxokei. Merabonmu3m  apoxokeit.  Peakims
cnupTtoBoro OpoxkeHusi. Jlaboparopnas pabora «llomcuer KIETOK IpOXKKEH B
kamepe ['opsieBay. JIabopaTopnas padora «OOHapyKeHHE NMPOAYKTOB CIUPTOBOTO
OpO’KEHMS: ATWJIOBOIO CIUPTa M YIJIEKMCIOro rasa». llomydyeHne BTOPUYHBIX
MeTaboIuTOB B Apoxikax. J[poxoku Kak mpoayleHTsl Ouororiub. [lomydyenue
IEJIeBbIX OeTKOB B JApoxokax. (OCOOEHHOCTH BETreTaTUBHOTO M TOJIOBOTO
Pa3MHOXEHUSL y APOXIKEW, 3HAYEHUE H3YyUYCHHUS MUTO3a M LUTOKHHE3a s
ONTUMHU3AIMU MPOLECCOB KYJIbTUBHUPOBAHUS IPOKIKEBBIX IITAMMOB, TOHUMAHHMS
NPUYUH TATOTEHHOCTH JAPOXOKEeW W TPUOOB, MOMCKA MUIEHEH (DYHTHUITUAOB U
pa3pabOTKM  HOBBIX JIEKAPCTBEHHBIX mpenaparoB. JlabopaTopHas pabota
«HaOmroieHne pa3sMHOXKEHHsI JAPOXOKEBBIX KieTok». [lpaktuueckas pabota
«Ilonyuenue TBOpora M Kedupa Ha OCHOBE MOJIOYHOKHUCIBIX OaKTepHi».
[Tpaktrueckast pabora «OCHOBHBIC BUJBI KBACA M UX XapaKTEPUCTUKA» «J[poxkxku
U MOJIOYHOKHUCIIbIE OaKTepuu, TMPUMEHSEMbIE JUIsl TIPOM3BOJICTBA KBacay.
[Tpaktrueckast pabora «CpaBHUTEIBHBIN aHAIU3 PAa3BUTHUS JPOKKEH B adPOOHBIX



U aHadpOOHBIX ycioBusx». IIpaktudeckas padora «MeToabl OIEHKHA CBOMCTB
xJieOoneKapHbIX apoxxkedl. OCOOEHHOCTH MPUMEHEHHUs MPECCOBAHHBIX, CYIIEHBIX
U MHCTaHTHBIX Jpoxcokei». HWccnmenoBatenbckas pabora «BnusHue Qusnko-
XUMUYECKUX (AaKTOPOB Ha KayeCTBO OMOTEXHOJOTMYECKOW MpOAyKIHMH (KBac,
kedup, ceip, x1e6 u 1p.)». Bogopocnm — NepCrneKTUBHBI OOBEKT A
NPOM3BOACTBA O€iKa M YIIEBOAOB. BHOTEXHONOTMYECKHE METOABl OUYMCTKU
TBEPAbIX, XKUIKUX OTXOJOB M Ta3000pa3HBIX OTXOJ0B MPOU3BOACTB. CTOUYHBIC
BOAbl. CXEeMBbl OYUCTKHA. BHOQUIBTPHI, a’pPOTEHKH, METAHTECHKH, OKCHUTCHKHU.
AKTUBHBII W1 ¥ BXOJAIME B HEro MHUKpoopraHu3mbsl. Mcmonb3oBaHue
BOJIOPOCIIE B OYMCTKE CTOYHBIX BOJ. McciemoBarenbckas pabota «BnusHue
buszuko-xuMuueckux ¢axkTopoB Ha pocT Bogopociu (Chlorella vulgaris)».

4. Bupyconocus. (3 uaca).

[TomoxeHnue BHPYCOB B CHCTeMe opraHudeckoro wmmupa. CTpykTypa u
XUMHUUYECKU cocTaB BUPYycoB. Knaccudukaius BUupycoB. Penpoaykiiusi BUPYCOB.
[IpocmoTp nokymeHTanmpHOTO ¢uUiIbMa O BHpycax. Bupycel - Bo3OyauTenu
nH(pEeKIMOHHBIX Oosie3Hed. OnHkoBupychl. bakrepumodaru: crtpoeHue, CBOICTBA,
npumeHenue. Ilpaktuueckas paborta. «Merton pasenenumit» [IpakTuueckas
pabora. «TutpoBanue OaktepuodaroBy. buonormyeckue MeToJbl OOpHOBI ¢
BHUPYCAMH.

5. buomexnonozuu 6 rcueomunoeoocmee (8 uacos)

JlomecTukanus OCHOBHBIC JIOMAIITHHUE KUBOTHBIE; COBPEMEHHBIC
DKCIIEPUMEHTAX IO JOMECTHKAllMd JKUBOTHBIX (JIUCHIIA, HOpKa © JAp. —
SKCHEPUMEHTHl ~ HAay4yHOM  IIKONbl  akajgemuka  benseBa).  [uckyccus
«/lomecTukanusi, Bce JHM pPACTEHUS M IKUBOTHBIC, KOTOPBIE >KHUBYT PSJIOM C
YEJIIOBEKOM UM OJIOMAITHUBAIOTCA? MOYKHO JTM CYUTATh TapakaHa OJOMAITHCHHBIM
KUBOTHBIM?». CoOBpeMEHHBIE METOABl B JKMBOTHOBOJCTBE: TPAHCILIAHTAITUS
SMOPHOHOB, XHMEpPHBIE JKMBOTHBIE, KJIOHHpoBaHWe. IIpakTuyeckas pabora
«Metonuka kiIoHUpoBaHMs (MojaenupoBaHue Ha Oymare). OCHOBHBIE OOJIe3HU
JKUBOTHBIX W POJb TMATOTEHHBIX MHUKPOOPTaHW3MOB M IAPA3UTOB B Pa3BUTUU
3a00JIeBaHUIN JOMAIIIHUX XUBOTHBIX W OCHOBHBIX Mepax OOphOBI C HHUMH; POJb
MOJIE3HBIX MHUKPOCHMOMOHTOB B OpraHU3ME JKMBOTHBIX. [lojoxkutenbHOoe U
no0o4YHOE (OTpHIATEIbHOE) BO3JECUCTBUM AHTUOMOTUKOB HA OPraHu3M B XOJE
JICUCHMS >KMBOTHBIX; 1M M 3aJa4d BETCPHUHAPUHU. BHOTEXHOJIOTHS KOPMOBBIX
npenapatoB. [Ipaktuueckas padbora «CocTaBieHue payoHa MUTaHUs KUBOTHOTO,
pacyeT pacxonoB Ha coaepxkanue». Hccnemoparenbckas pabora «OreHka
KaueCcTBa MOJIOYHOUN MPOAYKITUN.



6. Buomexnonozuu é pacmenuesoocmee (8 uacos)

OcHoBHbIe MeToAbl cenekiuu. ['nopuanzanusa. Gopmel or6opa. OCHOBHBIE
HaIpaBJCHUs]  CEJIEKIMU:  YJIy4ylIeHHWE  YPOKaWHOCTH, YCTOMYMBOCTU K
onotnyeckuM u abuotudyeckuM (axropam. [IpakTrueckas padborta «BeipamuBaem
ropox. Kak mpoBectu ckpemmBanue y ropoxay. OCHOBHBIC TOJXOIbI CENCKIUU U
OMOTEXHOJIOTUM  KyJIbTYpHBIX  pacTeHuil, ['ubpumuzanus,  oTAaICHHAS
rUOpUIM3anysl, UCKYCCTBEHHBIH OTOOp, TeTepO3HC, TpaHc(opMmalus, MyTareHes,
reHeThuyeckoe penakruposanue). Mcropus cenexkuuu B Poccun u mupe, ucropus
Pa3BUTHSl BaXKHEUIIUX COPTOB KyJNbTYpPHBIX pacTeHuil. Kak dYenoBek Moxer
MoauduiupoBarh pacteHusi? ['eHHas uHXeHepusi pacteHuit: Yto Takoe
reHeThYeckass MHXXEHepusi pacTteHuil. TpaHcreHHble pacteHus. MeTonbl
nonyueHusi. OOpa3zoBaHue omyxojied y pacTteHuid. ArpoOakTepuaibHas
tpanchopmarms: Ti-umasmuael. [ensr T-JIHK. MonekynspHo-TeHeTUYECKHE
MeXaHu3Mbl TpaHchopMmaruu. ['eHermueckoe penaktupoBanue. CoBpeMEHHbBIE
MOIXOAbl W JIOCTIDKEHHS  TEHETHYECKOTO0  PEeNaKTHPOBAHHSI  PACTCHUH.
[TpakTnueckast pabora «['eHOMHBIE HOKHUIIBI (MOJEIUPOBAHUE PabOThl CUCTEMBbI
CRISP-Cas). Ectb 11 su3Hb B mpodupke? BUoTeXHOIOTHS KYJIbTYpHBIX PACTEHUH.
HccnenoBarenbckass pabora «BplpanyBaHue pacTeHUM B IpoOHpke (MOXKHO
BOCTIONIb30BAThCS PE3YyAbTaTaMH MPEABIAYIINX SKCIIEPUMEHTOB MO COCTABICHHUIO
MUTATENFHBIX PACTBOPOB I PACTCHUMN ).

TEMATHUYECKOE IINTAHUPOBAHHUE

Tema 1. Buomexnonozus (2 u)

[Tonsitue OMOTEXHONMOTUU. 3aUe€M YEJIOBEKY OMOTEXHOJOTHH, B UYEM HUX
MPEUMYIIECTBO TEpe]] XUMUYECKUM CUHTe30M. (OCHOBHbIE OHMOOOBEKTHI
OMOTEXHOJIOTHH: TTPOMBIIICHHBIC MUKPOOPTaHU3MBI, KICTKH M TKaHW PaCTEHUH,
JKUBOTHBIX W YeJIOBeKa, Onokaramu3atopsl. ChIphe i1 OMOCHHTE3a U OIICHKA ero
ononornyeckoi mneHHocTd. OCHOBHBIE WCTOYHHMKH yTiieponaa, a3oTa, (ocdopa,
MUKpPOAJIEMEHTOB. MccienoBanne HOBBIX UCTOYHUKOB CHIPbs (BKIIOYAsi BOIIPOCHI
€ro IpeIBapUTeIbHON 00paboTKH), pa3pad0oTKa HOBBIX MUTATEIBHBIX CPEIl, B TOM
YHUCJIe BKIIOYAIOIIMX OWOCTUMYJSATOPHl M JPYTHE OJJIEMEHTHl YIpaBICHUS U
ONITUMH3AIMHY TTPOLIECCOB OMOCHHTE3a. METO Il ONTUMU3AINY MTUTATEIILHBIX CPEI.

Tema 2. Mukpoobuonozus (6 u)

[TonoxeHue NPOKApUOTOB B CHUCTEME OpraHudeckoro mmpa. Crpoenwue
OakTepuanibHON KieTku. Kraccubukamnus Oaxtepuit. Mopdonoruss Oakrepuil.
[IpocThie U ClOXHBIE METOJbI OKpalIuBaHus OakTtepuil. Du3noNOrus OaKTepuil:
NUTaHUE, JAbIXaHUE, POCT M pPa3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM Apxeu



(3xcTpeMo(pHIIBHOCTH, 0COOCHHOCTH CTpoeHUS KieTkH). [IpakTuka. Jlabopartopras
pabora «®DuxcupoBaHHble mpenapaTel OakTtepuil. Omnpeznenenue  (HOpPMbI
MPEUVIOKEHHBIX  KYJIbTYp MHKPOOPraHM3MOB, MCIOJB3YS IPOCTOM  METOJ
okpacku». Jlabopatopnas pabota «Omnpenenenue Tuna MOJOYHOKHUCIOE U
cnuproBoe Opoxenue. PotorpodHbie 1 xeMoTpodHble OakTepun. Kunernueckoe
OMMCaHue Mpollecca pocTa MUKPOOPTraHW3MOB. DKCIOHEHIIMAIbHASI MOJIEh POCTA.
Kunernka rubenu Mukpoopranu3moB. [laTorennsie 6akrepun. UyMHas majgodka u
yepHas CMepTh, OOTymu3M, CTOJOHSK, TyOepkyne3. MHWcropuss OOpsOBI ¢
OakTepraibHbIMU WHGpEKIUsIMUA. BoitHa OECKOHEUYHOCTH: AHTHOMOTHUKH MPOTHUB
OakTepuil. MexaHu3Mbl JeHCTBUN aHTHOMOTHKOB. MeXKIIeTOUHAss KOMMYHHKAIIHS
OakTepuil. UyBcTBo kBOpyMa. [IpuMenenue Gakrepuit yenoBekoMm. Kunetuueckoe
onucaHue OMOCHUHTE3a MPOAYKTOB MUKpOOpraHu3smMamMu. bakrepun, KOTOpbIE MOTYT
pasnarath MJIACTUK. MUKPOOPraHU3Mbl B arpoOMOTEXHOJIOTHU. MCKyCCTBEHHBIE
accoIMalliyi PacTeHU C MUKPOOPTaHU3MaMH.

Tema 3. Jykapuomuueckue Op2aHu3mMvl 6 OUOMEXHO102UU (NaeCHesble
2puonl, oposicacu, sooopociu) (6 u)

[1necHeBbIe TPUOBI MPOAYIIEHTH OMOJIOTMYECKH aKTUBHBIX BeriecTB OO1ias
XapaKTEepUCTHUKA APOXKKEN caxapoMulEeToB. VICcTOpUs UCOIB30BaAHUS IPOAOKEN B
TPAIUIIMOHHON OHOTEXHOJIOTUU. TEXHOJIOTUM BHUHOJAEIUS U XJIEOOIEUYEHUs,
CIECLUAIM3UPOBAHHBIE pachl Jpoxoker. Merabonmusm  apoxoxed. Peakius
crnupToBOrO OpokeHusa. IlolydyeHne BTOPUYHBIX METAOOIUTOB B JPONIKAX.
Jpoxoku Kak mpoayleHThl onotoriuB. [loydeHue 1eneBbix OCIKOB B IPOXOKaX.
Oco0EeHHOCTH BETreTaTUBHOTO U TOJOBOTO PA3MHOXKEHHS y NPOXOKEH, 3HAUCHHE
M3YUYEHHS] MUTO3a U LIUTOKUHE3A JI1 ONTUMH3ALNUH MPOLECCOB KyJIbTUBUPOBAHUS
JPOXKKEBBIX ITAMMOB, MMOHUMAHUS MPUYUH MATOTEHHOCTH APOXOKEH U TpuOOB,
MOMCKA MUIIICHEW (PYHTUIIUIOB U Pa3padO0TKH HOBBIX JIEKAPCTBEHHBIX MIPEMapaToB.
Bonopociu — mepcrneKTUBHbIA OOBEKT JJIsi MPOU3BOJICTBA O€lika U YTJIEBOJIOB.
buotexHonmornueckue MeETOAbl OYUCTKU  TBEPHABIX, KUIKUX OTXOAOB U
razoo0pa3HbIX OTXOAOB Mpou3BOACTB. CTouHble BOJABI. C(CXEMbl OUYHCTKH.
buounbTpel, a3pOoTEHKH, METAHTEHKH, OKCUTEHKH. AKTUBHBIN WJI U BXOJSIINE B
HEro MUKpOOpranu3Msl. Mcronap30BaHue BOJOPOCIEH B OYUCTKE CTOUYHBIX BOJ.

Tema 4. Bupyconozus (3 u)

[Tonoxxenne BUPYCOB B cuCTeMe opranudeckoro mupa. CTpykTypa u
XUMHUUYECKUN cocTaB BUPYcoB. Knaccudukaius BUpycoB. Penpoaykiiusi BUpyCOB.
Bupycsl - Bo30ynutenu nHGeKIHMOHHbIX Oosie3Hel. OHkoBUpYchl. bakrepuodaru:
CTpPOCHHE, CBOMCTBA, MpUMEeHeHHe. brosorndyeckue MeToibl 00pbObI C BUPYCAMH.

Tema 5. Buomexnonozuu ¢ ycusomnosoocmee (8 u)

JlomecTuKanysg  OCHOBHBIX  JOMAIIHUX  KUBOTHBIX;  COBPEMEHHbIC
HSKCHEPUMEHTHl 10 JIOMECTHKAllMM >KMUBOTHBIX (JIMCULIAa, HOpPKa © Jp. —



AKCIEPUMEHTH HAy4YHOM MIKOJIbI akajemuka bensieBa). CoBpeMeHHbIE METOJIbI B
’KUBOTHOBOJICTBE:  TpPaHCIUIAHTalMs  SMOPHUOHOB,  XHMEpHBbIE  KHUBOTHBIE,
kiIoHupoBanue. OcHOBHbIE OOJE€3HHM JKUBOTHBIX M  POJb  MMATOT€HHBIX
MUKpPOOPTraHU3MOB U MMAPA3UTOB B Pa3BUTUHU 3a00JI€BaHUN JOMAIIIHUX KUBOTHBIX U
OCHOBHBIX Mepax OOphObl C HHUMH; POJIb TOJE3HBIX MHKPOCUMOWOHTOB B
opraHu3Me KUBOTHBIX. [lonmoxkutenbHoe U  1MOOOYHOE  (OTPHUIATEIHLHOE)
BO3/ICMCTBUM aHTUOMOTHUKOB HA OPraHW3M B XOJI€ JICUCHHS KUBOTHBIX; IEIH U
3a/1a4ud BETEpUHAPUU. BUOTEXHOIOTHs KOPMOBBIX MPENapaToB.

Tema 6. buomexnonozuu 6 pacmenuegoocmae (8 u)

OcHoBHbIe MeTo/bl cenekiuu. ['nopuauzanusa. Gopmer or6opa. OCHOBHBIE
HaIpaBJICHUSICEICKIMHU: YIYUIICHUE YPOKaMHOCTH, YCTOMYUBOCTH K OMOTHYECKUM
u abmotnyeckuM (akrtopam. OCHOBHBIE TOIXOJbI CEJICKIIMU W OWOTEXHOJIOTHUHU
KyJIbTYpHBIX  pacTteHuit,  ['mOpuauzauusi,  oTHajleHHas  ruOpuaU3anus,
HMCKYCCTBEHHBIH OTOOp, TeTepo3uc, TpaHCHopMaiusi, MyTareHe3, T'€HETHYECKOE
penaktupoBanue). Mcropus cenexkuuum B Poccum u mupe, UCTOpUsS pa3BUTHUSA
BAKHEMIIMX  COPTOB  KYJbTYpHBIX  pacTeHuid. Kak  dyenoBek  MOXKeT
MoauduupoBarh pacteHusi? ['eHHas uHXeHepusi pacteHuit: Yto Takoe
r€HETUYECKass MHXKEHEepUs pacTeHuidl. TpaHCreHHble pacTteHus. MeToabl
nonyueHus. OOpa3zoBaHue onyxojed y pacTeHuil. ArpoOakTepuaibHas
tpancopmarusi:  Ti-mmasmuael. T'enst  T-JIHK. MonekynsipHoreHeTHUECKHE
MexaHu3Mbl TpaHchopmanuu. ['eHeTmdyeckoe pemakTupoBanue. CoOBpPEeMEHHBIC
MOAXOJbl W JOCTHUXKEHUS TE€HETUYECKOTO pPEIaKTUpPOBaHMsS pacTeHuil. EcTh nu
KU3Hb B MPOOUpKe? BUOTEXHOIOTHS KYJIbTYPHBIX PACTEHUH.



		2023-10-19T09:13:23+0700
	Владимир Борисович Гончаров




