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Paboyas mporpammMa Kypca BHEYPOYHOU
NEATEIbHOCTH
«IIpakTryeckas OHMOIOTHsI»

C UCIIOJIb30BaHUEM 000py0BaHus « Touka pocTa»
10-11 kiacc

VYuurens: Xycenbaea T.M.



MOACHUTEJIBHASA 3AIIMCKA
HopMmaTuBHasi 6a3a

1. ®enepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 oOpa3oBaHuH B
Poccwuiickoit @enepanmm» (¢ u3M. u joi., Berymuwi B cuiny ¢ 01.09.2020).

2. Tlacnopt HanmoHanpHOTO mpoekTa «OO0pazoBanue» (yTBepkIEH mnpe3uauymom CoBeta mpu
IIpesunenre P® mo crparern4eckoMy pa3BUTHIO M HALMOHAIBHBIM IPOEKTaM, IMPOTOKOJ OT
24.12.2018 Ne 16).

3. TocymapctBennas mnporpamma Poccuiickoii @eneparuu  «Pa3BuTne  00pa3oBaHUDY
(YtBepxknena [Tocranosienuem IIpasutenscrBa P® ot 26.12.2017 N 1642 (pexn. ot 22.02.2021)
«O0 yTBepkAEHUH TOCyAapcTBeHHOW mporpamMmbl Poccuiickoit  ®enepanuu  «Pa3zButue
o0pa3oBaHUS.

4. Ilpodeccuonanpuplii crangapt «llemaror (menarormueckast IEATENbHOCTh B JIOLIKOJIBHOM,
HaYaJIbHOM OOIIeM, OCHOBHOM O0IIEeM, CpeHEM 00IIeM 00pa30BaHUU), (BOCIUTATENb, YUIUTEIh)»
(pen. ot 16.06.2019 r.) (Ilpukaz MunucTepcTBa Tpyia v coruaibHou 3amuTsl PO ot 18 okTsiOps
2013 r. Ne 5441, c U3MEHEHUSIMH, BHECEHHBIMU IIPUKa30M MUHHCTEPCTBA Tpy/a U couzaiiutsl PO
ot 25 nexadpst 2014 r. Ne 11151 u ot 5 aBrycra 2016 r. Ne 4221) 5. [IpodeccrnonansHbIi CTaHAAPT
«[lemaror nonmomHuTENbHOTO 0Opa3zoBaHus Aeted u B3pocibix» ([Ipuka3 MunucrepcTBa Tpyna u
corpanbHON 3amuTel PO ot 5 mas 2018 1. N 298 «O0 yTBepkIeHUH MPOoheCCHOHATHLHOTO
crannapta «llemaror 1onoMTHUTENBHOTO 00pa30BaHUs I€TEH U B3POCIBIX)).

6. @enmepanbHbIl TOCYAApCTBEHHBIM  00pa3oBaTeNbHBIM  CTAaHAAPT OCHOBHOTO  OOMIETO
oOpazoBanus (YTBepkAEH mpukazoM MuHHCTepcTBa 00pazoBaHusi u Hayku Poccuiickoii
deneparuu ot 17 nexabps 2010 r. N 1897) (pen. 21.12.2020)

7. @enepanbHbli  TOCYAApCTBEHHBIM  OOpa3oBaTeNbHBIA  CTAHAAPT  CpPEAHEro  OOILIEero
oOpazoBanus (YTBepkI€H mnpuxkazoM MuHucTtepcTBa oOpa3oBaHus U Hayku Poccuiickoi
®enepanuu ot 17 mas 2012 . N 413) (pen.11.12.2020)

8. Meroanyeckrne peKOMEHIAIMH M0 CO3/IaHUI0 U (YHKIIMOHUPOBAHUIO JIETCKUX TEXHOIAPKOB
«KBanTopuym» Ha 0aze oO0mieoOpa3oBarenbHbIX oOpraHu3anuil (YTBepXAEHbI paclopsKEeHHEM
MunucrepcTBa npocserienus Poccuiickoit @eneparun ot 12 ssHBaps 2021 r. Ne P-4,

OcHameHre 00MEe00pa3oBaTeNbHBIX IIKOJI COBPEMEHHBIM aHAJOTOBBIM M ITU(PPOBBIM
000pyI0BaHUEM SIBIIACTCS MaTepUaibHON 0a30il peanusanuu (eaepaibHbIX TOCYIapCTBEHHBIX
00pa3oBaTEeNbHBIX CTAHAAPTOB. JTO OTKPHIBAET HOBBIE BO3MOXXHOCTH B YPOUHOH M BHEYPOUHOM,
BHEKJIACCHOW  JICATEILHOCTH W SIBJISCTCA  HEOThEMIIEMBIM  YCIIOBHEM  (hOpMHpOBaHUS
BBICOKOTEXHOJIOTUYHOM CPEJIbI MIKOJIbI, 6€3 KOTOPOH CIIOXKHO MPECTABUTh HE TOJIBKO PO HIbHOE
oOy4eHHe, HO MU COBPEMEHHBIN 00pa30BaTeNbHBIN Mpoiiecc B IeiaoM lcmonb3oBaHue yueOHOTO
000pyI0BaHUs CTAHOBHUTCS CPEACTBOM 00ECIICUEHHUS 3TOTO B3aMMO/ICHCTBHS.

B ocHOBY Kypca BHEYpOUHOU JCSITEIBHOCTH 3aJI0KECHO IPUMEHEHUE IIUPPOBBIX JTabopaTOpHii
HOBOTO MOKoJeHus meHTtpa «Touku Pocra», KOTOpbIe MO3BOJAT JAOOHMTHCS BBICOKOTO YPOBHS
YCBOCHMSI 3HAHWU, (OPMHPOBAHUS MPAKTHUYECKUX HABBIKOB OHOJOTHMYCCKHX HCCIICIOBAHUMA,
YCTOﬁqHBOFO pOCTa II03HABATCJIIBHOT O I/IHTepeca IMIKOJIBHHUKOB M, KaK CIC€ICTBUEC BBICOKOI'O ypOBHS[
y4eOHOW MOTHBAIIHH.

Hcnonb3oBanue obopynoBanusi 1eHtpa «Touku Poctay mpu peanuszaiuu JTaHHOTO Kypca
MO3BOJISICT CO3/1aTh YCIIOBHS:

* Ui pACIIUPCHHUs  COJACPXKAHWUS  MIKOJBHOTO  OHOJOTMYECKOro  0Opa3oBaHUs;
* IS TIOBBIIIICHHUS TTO3HABATEILHON aKTUBHOCTH O0YYafONIUXCS B €CTECTBEHHO-HAYYHOMOOIACTH;
* JUIA Pa3BUTHUS JIMYHOCTH PeOCHKA B Mpolecce 00ydeHHs OMOJIOTHH, €r0 CIIOCOOHOCTEH,
(bopMHpOBaHHS W YIOBICTBOPEHHUS COIHAIBLHO 3HAYMMBIX HHTEPECOB M IOTPEOHOCTEH;



* 17151 paboTHI ¢ 01apEHHBIMU LIKOJBHUKAMH, OPTaHU3aLUU UX PAa3BUTHS B PA3IUYHBIX 007IacTAX
00pa3oBaTeNbHON, TBOPUECKOMN AEATEIIBHOCTH.

OnHUM M3 OCHOBHBIX NPUHLUIIOB IIOCTPOEHUS IIEKTHUBHOIO Kypca SBISETCS ITPUHLIMII
JOCTYIIHOCTH. OKCIICPUMEHTAJIBHBIE JAaHHBIC, IIOJyYEHHBbIE YYalllUMUCA IPU BBIITOJIHEHUU
KOJIMYECTBEHHBIX OIBITOB, IMO3BOJIIIOT YYaIllMMCSl CAMOCTOSITEIBHO JI€]aTh BBIBOJbI, BBIABIIATH
3aKOHOMEepHOCTH. [loaxonpl, 3al0KEHHBIE B COJAEp)KAaHHE Kypca, CO3Jal0T, HEoOXOIUMble
YCIIOBUS JJI1 CHCTEMHOTO YCBOCHMSI YUalllUMUCS OCHOB HayKH, JJIsl 00€CIIeYeHNs] pa3BUBAIOLIETO
U BOCIMTBHIBAIOLIETO BO3AEHCTBHsSI O0y4eHUs Ha JUYHOCTh yuwamierocs. dopmupyemsie
3HAaHUS JOJDKHBI CTaTb OCHOBOM CHUCTEMBl YOEXKICHHMH IIKOJBHHKA, SIPOM €ro Hay4dHOTO
MHUPOBO33PEHHUS.

Ipumensiemoe odopynoBanue neHtpa «Touka Poctay»

HudpoBas (komnbioTepHas) JjadopaTopusi — KOMIUIGKT Yy4eOHOro o0OpyaoBaHUs,
BKJTFOYAIONUN M3MEPHUTEIBHBIA OJIOK, HHTEPPEHC KOTOPOTO TO3BOJISIET 00ECIICUNBATH CBS3h C
pErucTpaTopoM JaHHBIX, M HA0Op HaTYMKOB, PETUCTPUPYIOIIUX 3HAYCHUS PA3IUYHBIX
(U3HYECKUX BEITMYHH.

Iporpammuoe oGecneuenue Releon Lite (IO Releon) — mporpammuoe obecredyeHue,
MOCTaBIsieMOe B cocTaBe LHUGPOBON JabopaTopuu, obecreunBaroiiee padoTy JAaTUYUKOB,
COXpaHEHUE U MEPBUYHYIO0 00paObOTKY MOTYyYEHHBIX TaHHBIX.

MyabsTUAaTYUK — OH(PPOBON JATUYUK, TTO3BOJISIOMIUN BECTH OJHOBPEMEHHO yUET HECKOJIBKUX
MoKazaresie OKpyxkarliel cpeapl M (PU3MOJOTHYECKMX IOKa3aTeleld OpraHu3Ma 4YeloBeKa.
MoHnoaaTyuk — 1MPpPOBOIl JaTUUK, O3BOJISIOLIUI BECTU OJHOBPEMEHHO YUYET TOJIBKO OHOIO
MOKa3aTessl OKpYyKarolleh cpeapl Wid (U3MOJIOTUYECKOro TMOKa3aTells OpraHhu3Ma 4YeloBeKa.
Perncrparop AaHHBIX — DJEKTPOHHOE YCTPONCTBO (MHTEpAaKTHBHAs IOCKA, MEPCOHATBHBIN
KOMIIbIOTEp, HOYTOYK, IUIAHIIET, MOOMJIBHBIA TenedoH) mnojaepxkuBatomue padory 11O
Releon.

JlorupoBanue — pexxuM paboThl HU(GPOBOI 1abopaTopuu, MpU KOTOPOM JaTUUK paboTaeT 6e3
perucTpaTopa JaHHBIX, C BO3MOXKHOCTBIO TOCIEAYIONIEH 3arpy3Kd pe3ysbTaTOB M3MEPEHUH B
NaMsTh PETUCTPATOPA JAHHBIX.

Casizka JaTYHKOB — pPeXUM paboThl 1UGPOBOM nabopaTopuu, NMpH KOTOPOM HaA DKpaHe
perucrtpatopa JAaHHBIX rpaduyeckn oToOpakaeTcss paboTa OJHOBPEMEHHO IBYX U Ooisee
MOJIKITFOYEHHBIX IU(POBBIX JTATYUKOB.

IlnanupyemMblie pe3yJbTaThl Kypca

OcBoenne nanektuBHOro Kypca «lIpaktudeckas OuoOIOTHS C  WCHOJIB30BaHUEM
obopynoBanus 1eHTpa «Toukwm pocTam» Ha ypOBHE CpeaHero  obmero  oOpa3oBaHUSA
JOKHO  0o0ecreynBaTh JOCTHIXKEHHE CIEAYIOIIUX MPEIMETHBIX, METAlpeIMETHBIX |
JUYHOCTHBIX 00pa30BaTEIbHBIX PE3YJIbTATOR.
IIpexMeTHBbIE pe3y/IbTaThI
[IpenMeTHbIC pe3yabTaThl 00yUeHUsI OMOIOTHH JOKHBI 00eCTIeYnBaTh:
* (opMUpPOBaHHE LIEHHOCTHOTO OTHONICHUS K XUBOW MpUPOJE, K COOCTBEHHOMY OpraHU3MY;
MOHMUMaHWe poiau Ouomorun B  (QOPMHPOBAHMM  COBPEMEHHOW  €CTECTBEHHOHAYYHOM
KapTUHBI MUPA;
* YMEHHE MPUMEHSITh CHCTeMY OWOJIOTMYECKUX 3HAHUM: pPacKpbhIBaTh CYIIHOCTh >KHMBOTO,
Ha3bIBaTb OTJIHWYHA JKHUBOro OT HEKHBOIo, IMNCPEUHUCIATH OCHOBHBIC 3aKOHOMCPHOCTHU
OpraHu3anyy, (QYHKIMOHUPOBAHHUS OOBEKTOB, SBJICHUH, NPOIECCOB JKUBOM MPUPOMBI,
HBOJIIOIMOHHOTO PA3BUTHSI OPTaHUIECKOTO MUPA B €0 €AMHCTBE C HEXKUBOU MTPHPOION;
* c(HOpMHPOBAHHOCTh TPEJCTABICHUNA O COBPEMEHHON TEOPUH OBOJIONHH W OCHOBHBIX
CBHUJICTEIILCTBAX IBOJFOIHH;



* BJaJICHUE OCHOBAaMH IMOHSITUHHOTO ammapara M HAy4yHOTO sI3bIKa OHMOJIOTHMHU: HCIIOJIb30BaHHE
U3YYEHHBIX TEPMHUHOB, IOHSATUH, TEOPHUM, 3aKOHOB M 3aKOHOMEPHOCTEH JUIsl OOBSICHEHUS
Ha0JII01aeMBIX OMOJIOTHUECKUX 00BEKTOB, SIBIICHUH U TIPOIIECCOB;

* [IOHMMaHHE CHOCOOOB IMOJIyYeHHs] OMOJOTMYECKUX 3HAHWM; HAIWYHE OIbITa MCIOIb30BAHUS
METOAOB OHOJIOTHH C IIENbI0 H3YYEHHUS IKHUBBIX OOBEKTOB, OMOJIOTMYECKUX SIBJICHUH U
IIPOLIECCOB: HAOJIIOJICHUE, ONHUCAHUE, IPOBEICHHUE HECIOXKHBIX OMOJIOTMYECKUX OIBITOB U
HKCHEPUMEHTOB, B TOM YHCJIE C HCIOJb30BAHWEM AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB U
UHCTPYMEHTOB;

* YMEHHME XapaKTepU30BaTh OCHOBHBIE I'PYIIIbl OPraHU3MOB B CHCTEME OPIaHMYECKOIro Mupa (B
TOM YHCJIE€ BHUPYChl, OakTepuu, paCTEHHs, TpUOBI, KHUBOTHBIE): CTPOEHHUE, IIPOLECCHI
KHU3HEIEATENbHOCTH, UX IPOUCXOXKIECHNE, 3HAUEHNE B IPUPOJIE U )KU3HU YEJIOBEKA;

* yMeHHE OOBSICHATh IIOJOXKEHHE 4YEJOBEKa B CHUCTEME OpPraHWYECKOIo MHpa, €ro
IIPOUCXOXACHHUE, CXOJCTBA U OTJIMYMSI YEJIOBEKA OT >KUBOTHBIX, XapaKT€pU30BaThb CTPOEHUE U
IIPOLIECCH] JKU3HEAEATENbHOCTH OPraHM3Ma YelloBeKa, €ro MPHCIOCOOJEHHOCTh K Pa3InYHbIM
9KOJIOTMUECKUM (PaKTOpaM;

* YMEHHUE MHCIOJb30BaTh MPUOOPETEHHbIE 3HAHMSI W HABBIKU JJs 370pOBOro o0pasza KHU3HH,
cOaTaHCUPOBAHHOTO MUTAHUSA M (PU3MUECKOW AKTHBHOCTH; HETIPUATHE BPEIHBIX NMPUBBIYECK H
3aBUCUMOCTEH; yMEHHE NPOTUBOAEHCTBOBATh JDKEHAYYHBIM MAHUIYJISALUSAM B  00JIacTH
3/10pOBbS;

* YMEHHE ONUCHIBATH KJIETKU, TKaHU, OPTaHbl, CHCTEMBI OPTraHOB U XapaKTepU30BATh BayKHEHIIINE
OMOJIOTHYECKHE TPOLIECCHl B OpPraHU3Max PACTEHHI, )KUBOTHBIX M YEJIOBEKa,

* c(hopMUPOBAHHOCTH MPEICTABIECHUI O B3aUMOCBSI3U HACJIEIOBAHUS IOTOMCTBOM IPU3HAKOB OT
ponuTenbckux (GOpM € OpraHu3alued KIeTKH, HaJu4hMeM B HEH  XpOMOCOM  Kak
HOCHUTEJIeH HacleJICTBEHHONM HH(pOpMalnu, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HAaCIIEIOBaHUS
MIPU3HAKOB;

* c(OPMHUPOBAHHOCTH MPEJCTaBIEHN 00 OCHOBHBIX (DaKTOpax OKpy»Karollel cpelibl, UX POJIH B
AKHU3HEJESATEIbHOCTH U 3BOJIIOLIMN OPTaHU3MOB; ITPE/ICTaBIeHHE 00 aHTPOIIOT€HHOM (PaKTOpE;

* cOpPMHMPOBAHHOCTh MpEJICTaBIEHUN 00 SKOocHCTEMax M 3HAuYE€HUM OMOpazHOOOpasus; o
IJI00AJTBHBIX HKOJIOTMYECKUX TMpodjieMax, CTOSIIUX Iepe]] YeIOBEeUYeCTBOM M crocobax ux
IIPEOOIICHUS;

* yMeHHue pemarb ydyeOHble 3afaud OMOJIOTMYECKOTO COJIep’KaHus, B TOM 4YHCIIE BBISBISATH
IIPUYMHHO-CJIEJICTBEHHbIE CBSA3HM, IPOBOJUTH pacueThl, JelaTh BbIBOJbl Ha OCHOBAaHUM
MIOJIyYEHHBIX PE3yIbTaTOB;

* YMEHME CO3/1aBaTh W MPUMEHSTHh CIOBECHbIE U TIpaduyeckue MoOJeNu Uil OOBSCHEHUS
CTPOEHMS )KUBBIX CUCTEM, SBJIEHUH U MPOLIECCOB )KUBON IIPUPO/IBI;

* IMOHMMAaHHUE BKJIaJa POCCHUMCKUX U 3apyOeKHBIX YYEHBIX B pa3BUTHE OHOJIOTMYECKUX
HayK;

* BJIaJICHHE HaBBIKAMHU paboOThl ¢ HHGOpManueld OMOJOTHYECKOrO COAEpKaHMS, IMPEACTaB-
JIHHON B pa3HOil ¢opme (B BHJE TEKCTa, TAOJUYHBIX JaHHBIX, CXeM, IpadUKOB, AHarpamm,
Mojienel, n300paxkeHunil), KPUTHUYECKOr0 aHalIu3a WH(OpPMALMKU U OLEHKHU €€ JIOCTOBEPHOCTH;
* YMEHHE IUIaHUPOBaTh O] PYKOBOJCTBOM HACTaBHUKA M MPOBOJUTH y4eOHOE MCCIIEeOBaHUE
WU TIPOCKTHYIO paboTy B o0yiacTh OMONOTHHU; ¢ YYETOM HAMEUYEHHOW Ienu (opMyInpoBaTh
npobieMy, TUIOTEe3y, CTAaBUTh 3aJayH, BBHIOMpATh aJeKBaTHbIE METOJbl JUIS MX pELICHu,
(GbopMyIIHpOBaTh BHIBO/IBI; IIYOJIMYHO MPEICTABIAThH OTyYEHHbIE PE3YyIbTaThl;

* YMEHHE MHTETPUPOBATh OMOJOTMUYECKHE 3HAHHS CO 3HAHUSAMHU JIPYTUX y4eOHBIX MPEIMETOB;
* c(hopMHpPOBAaHHOCTH OCHOB HKOJIOTMYECKON TI'PAaMOTHOCTH: OCO3HAHHE HEOOXOJUMOCTU
JeWCTBUH 1O COXpaHEHUI0 OMOpa3zHOOOpa3us U OXpaHe MPUPOJHBIX 3KOCHUCTEM, COXPAHEHUIO U
YKPEIUICHHIO ~ 3/I0pOBbsl  YEJIOBEKa;  yMEHHE  BbIOMpAaTh  ILIEJEBbIE  YCTAHOBKM B
CBOMX JCMCTBHUSX M IOCTYIKax IO OTHOLIEHWIO K >KMBOW IPUPOJE, CBOEMY 3J0POBBIO H
3JI0POBbIO OKPYKAIOLIHX.

MeTanpeaMeTHbIe pe3yJbTaThl



YHuBepcaibHble IO3HABATEIbHbIE A1eHCTBUA

ba3oBble Jiornyeckue A1eMCTBUA:

* BEISBJISITh M XapaKTEPU30BATh CYIICCTBCHHBIE MTPU3HAKHA OMOIOTUYECKUX OOBEKTOB (SIBIICHUH);
* YCTaHaBIMBATh CYIIECTBEHHBIH NpPH3HAK KiIacCH(PHUKAUM OUOJIOTUYECKUX OOBEKTOB,
OCHOBaHUS JJisi 00OOLICHUS] U CPaBHEHUS, KPUTEPUU MPOBOJMMOIO aHAIU3a;

* ¢ Y4ETOM TPEIOKEHHONW OMOIOTUIECKON 3a/1a49H BBISBIIATH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHS
B paccMaTpuBaeMblX (akTax u HAOMIOJNEHUSX; IMpeajgaratb KPUTEPUH JUIS BbISBJICHUA
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

* BBIABIATH JeUUIUTHl MHQOPMAIMH, JaHHBIX, HEOOXOJUMBIX IJI PEILICHUS MOCTaBICHHON
3a/1a4u;

* BBUIBJISITH NPUYMHHO-CJIEJICTBEHHBIE CBSI3M NPU HU3YYEHUU OWOJIOTMYECKUX SBICHUH U
MIPOIIECCOB; JIeNIaTh BHIBOJIBI C UCTIOIb30BAHUEM JICTYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUCHUH,
YMO3aKJIIOUEHUH IO aHAIOTHH, (DOPMYIUPOBATh TUIIOTE3BI O B3aUMOCBSI3SIX;

* CaMOCTOSITEIBHO BBIOMpATh CIIOCOO pelicHHs Y4eOHOW OMOJIOTHYECKOW 3a1adyn (CpaBHHUBATH
HECKOJIbKO BapUaHTOB pEIICHUs], BHIOMPATh Haubosee MOAXOAAIUN C YIETOM CaMOCTOSTEIILHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble uccienoBareabckme 1eiicTBUS:

* FICII0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEILCKIUI HHCTPYMEHT MTO3HAHNUS,

* (opmMynupoBaTh BONPOCHL, (DUKCHUPYIOIIME pa3pblB MEXKIY pealbHbIM U IKEJIaTeIbHBIM
COCTOSIHMEM CHUTYallud, 00bEKTa, 1 CAMOCTOSITEIbHO YCTAaHABIUBATh HCKOMOE U JIAaHHOE;

* (QopmMupoBaTh THIOTE3y OO0 HCTUHHOCTU COOCTBEHHBIX CYXXICHHH M CYXICHUU IPYTHX,
apryMEHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

* IPOBOJUTH MO CAMOCTOSTEIHHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIN OMOJOTHYECKHIA
AKCIIEPUMEHT, HEOOJIBIIIOE HWCCIIEOBAHUE MO YCTAHOBJICHHIO OCOOCHHOCTEH OMOJIOTHYECKOTO
Oo0BEKTa W3yUEHUs, NPUUYUHHO-CIEICTBEHHBIX CBSI3ed U 3aBUCUMOCTEH  OMOJOTHYECKHX
00BEKTOB MEXKTY cO00ii;

* OIICHMBATh NPUMEHHMOCTb U JOCTOBEPHOCTh HWH(pOpManuu, TMOTYYEHHOH B XOJe
OMOJIOrMYECKOI0 UCCIIEIOBaHUS (IKCIIEPUMEHTA);

* CaMOCTOSITENHEHO (HOPMYIHPOBaTH OOOOIIEHUS U BBIBOJBI MO pE3yJNbTaTaM IMPOBEAEHHOTO
HaOIOJICHUs, OIbITa, WCCIEIOBAaHUS, BJIAJAETh HWHCTPYMEHTAMH OIICHKH JOCTOBEPHOCTH
MOJIYYE€HHBIX BBIBOJIOB M 0000IIEHU;

* MPOTHO3MPOBATH BO3MOXKHOE JajbHEWIee pa3BUTHE OMOJOTMUECKHX TIPOIIECCOB U UX
MOCNIEACTBHS B aHATOTHYHBIX WUJIM CXOJHBIX CUTYAIlMsIX, a TAKXKE BBIIBUTATh MPEINON0KEHUS 00
WX Pa3BUTHHU B HOBBIX YCJIOBHUSIX U KOHTEKCTaX.

Pabora ¢ nngopmanmeii:

* MPUMEHATH pa3IWYHBIE METOABI, HWHCTPYMEHTBHI M 3ampoChl MpPU TIOMCKE U OTOOpe
Ouonorndeckoi MHMOPMAIMK WM JaHHBIX U3 UCTOYHHKOB C YYETOM MPEATIOKEHHON ydeOHOI
OMOJIOrMYECKOM 3a1auH;

* BBIOMpPATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH OHOJIOTHYECKYIO
MH(OPMAIIHIO PA3TMYHBIX BUOB U (DOPM MPEACTABICHHUS;

* HAxXOJIUTh CXOJHBIE apPTyMEHTHI (MTOATBEPKIAIOIINE WM OMPOBEPTAIOIINE OJHY U Ty XKe
UJICI0, BEPCHUIO) B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

* CaMOCTOSITEIbHO BBIOMpaTh ONTUMAJIbHYIO (OpMYy TNPEACTaBICHUS HHPOpPMALUU U
WJUTIOCTPUPOBATH pelIaeMble 3a7a4i HECIOKHBIMU CXeMaMH, AUarpaMMaMu, UHOU Tpadukoi u
UX KOMOWHAITASIMHU;

* OILICHWBAaTh HAAEKHOCTh OHOJNOTHYECKOW HWHQPOPMAIMHM TIO0 KPHUTEPHUSIM, MPEIIOKECHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTENHHO;

* 3(h(heKTUBHO 3aIIOMHUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO;

* OBJAJETh CHUCTEMON  yHHMBEPCAJIBbHBIX IIO3HABATEIBHBIX JICUCTBHI  oOecreuynBaeT
c(hOpMHUPOBAHHOCTH KOTHUTUBHBIX HaBBIKOB 00yJaromuxcs.
YHuBepcajibHble KOMMYHUKATHBHbIE el CTBUS



O01menue:

* BOCIPUHUMATh U (QOPMYIHPOBATH CYKIEHHUS, BBIPA)KaTh SMOIMH B IPOLIECCE BBITOIHEHUS
MPAaKTUYECKUX W JAOOPATOPHBIX palOT; BhIpaKaTh ce0s (CBOIO TOUYKY 3pEHHUS) B YCTHBIX M
MMMCbMEHHBIX TEKCTaX;

* pacno3HaBaTh HeBepOaJdbHBIE CpeACTBa OOIEHHSA, MOHMMATh 3HAUYEHHUE COLMAIBHBIX
3HAKOB, 3HAaTh U PACIO3HABATH MPEANOCHUIKA KOH(MIMKTHBIX CUTYAIlM M CMAT4aTh KOH(IUKTBI,
BECTH IEPErOBOPHI;

* IOHMMaTh HAMEPEHHUs JAPYIHX, MPOSBIATH YBAKUTEIHHOE OTHOIIEHHWE K COOCCETHHKY M B
KOPPEKTHOI opme popMyIHpOBaTh CBOM BO3PAKECHHUS,

* B XOJE JMalora W/WIM JUCKYCCHH 3a/aBaTh BOIPOCHI IO CYHIECTBY OOCYXIaeMOi
OMOJIOrMYeCKON TEMbI U BBICKA3bIBAaTh UJEH, HAIICIICHHbIC Ha pElIeHHe OMOJIOTHYECKON 3a/1auu U
nojJepkaHue 0JaroKenaTesIbHOCTH OOILEHNUS;

* COMOCTAaBJIATh CBOU CYXJCHUS C CYXKICHUSMU APYTUX YYaCTHUKOB JHaliora, 0OHapy>KHUBaTh
pa3IM4MUe U CXOJICTBO MO3ULIHIA;

* MyOJIMYHO MIPE/ICTABIATh PE3YIbTAThl BBIMOJIHEHHOTO OMOJIIOTUYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCTIE0OBaHMS, TIPOEKTA);

* CaMOCTOSITENIbHO BbIOMpaTh (opMarT BBICTYIUIEHUS C Y4YETOM 3ajad MpEe3eHTAluud U
0cO0EHHOCTEH ayJUTOPUU M B COOTBETCTBHH C HUM COCTAaBJISITh YCTHBIC M MUCHMEHHBIE TEKCTHI
C UCIIOJIb30BAaHUEM WJLTIOCTPATHUBHBIX MAaTEPUAIIOB.

CoBMecTHas1 1eSITeIbHOCTD (COTPYAHHYECTBO):

* MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W HHIWBUIYaTbHOW pabOTHI MpHU
pelIeHIH KOHKPETHOM OMOIOTHYecKOi mpoOieMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHHUS
IpYNNoOBBIX (OPM B3aUMOJICHCTBUS MIPH PEILICHUH TTOCTABICHHON y4eOHOM 3a1a4u;

* IPUHHUMATh 1E€JIb COBMECTHOW JI€ATEIbHOCTH, KOJUIEKTMBHO CTPOUTH JIEHCTBUS MO €€
JOCTIDKEHHUIO: paclpeliesiiTh pOJM, JO0TOBapuBaThCs, OOCYXKIaThb MpOIEcC M pPe3ysbTaT
COBMECTHON palOThl; yMETh 0000IIaTh MHEHHUS HECKOJbKHX JIIOJIEH, MPOSBISATH TOTOBHOCTH
PYKOBOJUTH, BHITIOIHATH OPYUYEHUS, TOAUYUHATHCS;

* IUIAHUPOBAaTh OpraHMU3AlMI0 COBMECTHOW paboOThl, OINpPENesTh CBOIO poiib (C Yy4ETOM
NPEANOYTeHUl U BO3MOXKHOCTEH BCEX YYAaCTHUKOB B3aUMOICWUCTBUS), PACHpPENeNsATh 3aauu
MEX1y YIeHaMHM KOMaHbl, y4acTBOBATh B I'PYMNMOBBIX (popmax paboThl (0OCyxIeHus, oOMeH
MHEHUSIMH, «MO3TOBBIE IITYPMBD» U UHBIE);

* BBIIOJHATH CBOIO YacTh pabOThl, JOCTUTraTh KauyeCTBEHHOTO pe3yJbTaTa II0 CBOEMY
HaMpaBIIEHUIO U KOOPAUHUPOBATH CBOU JICUCTBUSA C IPYTUMH YICHAMU KOMaH]IbI;

* OLIGHHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSAM, CaMOCTOSTEIbHO
chOpMYITUPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUS; CpPaBHUBATh pPE3YyJIbTAThl C HCXOIHOU
3aayeil M BKJIQJ KaXKJIOTO 4YjieHa KOMaHAbl B JOCTHXKEHHE pEe3ylbTaToB, pa3densiTh chepy
OTBETCTBEHHOCTH U IIPOSBIATH TOTOBHOCTH K MPEAOCTABICHHUIO OTYETA ITEpE]] TPYIIION;

* OBIIAJICTh CUCTEMON YHUBEPCATbHBIX KOMMYHUKATUBHBIX JIEHCTBUHN, KOTOpas 00ecrieYnBaeT
c(OPMHUPOBAHHOCTH COLUAIbHBIX HABBIKOB M SMOIIMOHATIBHOT'O HHTEIIJIEKTa 00yYaroIXCs.
YHuBepcaibHbIe PeryJsaTHBHbIE 1efICTBUA

Camoopranu3anusi:

* BBIABJIATH MPOOJEMBI MJISl PEMICHUS B JKU3HEHHBIX U YYEOHBIX CHUTYaIUsIX, HUCIOJIb3Ys
OHOJIOrMYECKHE 3HAHUS,

* OPUEHTHPOBATHCS B PA3NUYHBIX MOAXOAAX MPUHATHS pelieHui (MHAUBHIYaTbHOE, MPUHSATHE
pelleHus B IpyMIie, IPUHITHE PEeIIeHU TPYIIoil);

* CaMOCTOSITETLHO COCTABJISITH ANTOPUTM pEIICHUs 3anadu (WM ero 4YacTh), BEIOMpaTh
croco0 pemieHuss y4eOHOW OHOJIOTMYECKOW 3amauyu ¢ y4€TOM MMEIONIUXCS PEecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MIpe IaracMbie BAPUAHTHI PEIICHUIA;

* COCTaBIATh IJIaH JeHCTBUM (IUIaH peanu3ali HAMEUYEHHOTO ajJroOpUTMa PpEeUIeHHS),
KOPPEKTHPOBATh MPEIJIOKEHHBIA alTOPUTM C YYETOM TOJIYYCHUS HOBBIX OHMOJIOTHYECKUX
3HaHUI 00 U3y4aeMOM OHMOJIOTHYECKOM OOBEKTE;



* JIeJ1aTh BBIOODP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CamokoHTpoJIb (peduiexcus):

* BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJIS, CAMOMOTHBAIIUU U PE(IICKCHH;

* 1aBaTh a/ICKBATHYIO OLICHKY CUTYAllMH U MIPEJIaraTh IjiaH €€ U3MEHEHNS,

* YUUTBIBATh KOHTEKCT M MPEIBUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3SHUKHYTH IpPHU PEIICHUU
yueOHOW OMOJOTrMYecKON 3ajJauM, aJalTUPOBATh PEIICHHE K MEHSIOUIMMCS OOCTOSTENbCTBAM;
* OOBSCHATH MPHUUYMHBI JTOCTHKEHUS (HEJOCTHMIKEHHS) PE3yJIbTATOB JIEATEIHHOCTH, 1aBaTh
OLICHKY IPHOOPETEHHOMY OIIBITY, YMETh HAaXOJUTh MO3UTHBHOE B MPOMU3OIIEAIICH CUTYallUu;
* BHOCHUTH KOPPEKTHUBHI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, N3MCHHUBIIUXCSI
CUTYalul, YCTAHOBJICHHBIX OLIMOOK, BO3HUKIIUX TPYAHOCTEN;

* OLICHMBATb COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSM.

IMOLMOHAJLHLIA UHTEJLJIEKT:

* pa3nu4aTh, HA3bIBATh U YIPABISITH COOCTBEHHBIMHU SMOIIUSIMU U YMOILIUSIMHU JAPYTUX;

* BBISIBJISITh U @aHAIIM3UPOBATh PUUYMHBI SMOLIUIA;

* CTaBUTH ce0S Ha MECTO JPYroro 4eJOBEKa, IMOHMMAaTh MOTUBBI M HAMEpPEHUs JApPYroro;
* PeryMpoBaTh CIOCOO BBIPAKEHUS SMOLIUA.

IlpunsiTue ceds U APyrux:

* OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHUIO;

* IPU3HABATh CBOE MPABO HA OIIMOKY U TaKOE e MPaBo JIpyroro;

* OTKPBITOCTH cebe M OpyruM; 6 OCO3HaBaThb HEBO3MOXKHOCTh KOHTPOJIHMPOBATH BCE BOKPYT;
* OBJAJACTh CHCTEMOM YHUBEPCAIbHBIX YYEOHBIX PpETyISTUBHBIX JCHCTBUM, KOTOpas
obOecnieurBaeT (OPMUPOBAHHME CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSISI TO3ULIUA
JUYHOCTH), M O>KU3HEHHBIX HABBIKOB JIMYHOCTH (YIpaBJICHHUS COOOM, CaMOAMCIIUIUIMHBI,
YCTONYMBOTO MOBE/ICHU).

JIMYHOCTHBIE Pe3yJbTAThI

IIarproTrnyeckoe BOCIUTAHKE:

* IOHMMAaHHE IIEHHOCTH OMOJIOTUYECKON HAyKH, €€ poJii B Pa3BUTHUHU YEJIOBEUYECKOTO OOIIECTBa,
OTHOIIEHHE K OWMOJOTHMM KaK BaXXHOM  COCTaBIAIOMIEH  KyIbTYyphl, TOPIOCTh 3a
BKJIaJ] POCCHUHCKHX U COBETCKHMX YYEHBIX B pa3BUTHE MHUPOBOMl OMOIOrMYECKON HayKH.
I'paxnanckoe BocnuTanue:

* TOTOBHOCTh K Pa3HOOOpa3HOIl COBMECTHON JAEATEIbHOCTU MPU BBINOJIHEHUH OHOJIOIMYECKUX
OMBITOB, 3KCHEPUMEHTOB, HCCIEAOBAaHUN M MPOEKTOB, CTPEMIICHHE K B3aUMOINOHMMAHUIO M
B3aUMOIIOMOIIH.

JlyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

* TOTOBHOCTHb OLIEHMBATh CBOE IMOBEACHHME U IOCTYIKH, a TAKKE IOBEJACHHE U IOCTYIKH
JOpYTUX JIOAEH C MO3UIMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOTO IpaBa C Y4ETOM
OCO3HAHMS MOCJIEACTBUM MOCTYIKOB.

JcTeTHYeCKoe BOCIMTaHUe:

* IOHUMaHUE SMOLIMOHAIBHOTO BO3ACUCTBUS MPUPOABI M €€ LeHHOCTU. LleHHOCTH HaydHOro
MO3HAHUS:

* OpHEeHTAalMs B JCITENPHOCTH Ha COBPEMEHHYIO CHCTEMY OMOJOTHMUYECKUX HAyYHBIX
Mpe/icTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPObI, B3aUMOCBA3SIX YEJIOBEKa C
MIPUPOJHOMN U COLIMATIBHOM CPENOi;

* pa3BUTHE Hay4yHOW J0OO3HATENBHOCTH, MHTEpeca K OWOJIOTMYECKOM Hayke U
HCCIIEA0BATENIbCKOM 1€ITeIbHOCTH;

* OBJIa/ICHHE OCHOBHBIMU HaBbIKAMH MCCJIEI0BATENbCKON eI TEIbHOCTH.

dopMupoBaHHe KYJIbTYPbI 310POBbSI:

* OCO3HAHUE LIEHHOCTH JKU3HU; OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3JI0POBBIO U YCTAaHOBKA Ha
3I0pOBBIA  00pa3 JKW3HU (3M0pPOBOEC TMHUTAHHWE, COONIOACHHE THTHEHUYECKUX TIPaBHII,
cOamaHCUPOBAaHHBINA PEKUM 3aHATUN U OTAbIXA, PETYsipHas pU3ndecKkasi akTUBHOCTD);

* OCO3HaHWE TIOCIEJACTBHUI W HENPHUATHE BPEIHBIX MPUBBIUCK (YHOTpPEOICHUE aTKOTOJIA,
HapKOTHUKOB, KypeHHE) U UHBIX (hopM Bpeaa uist pU3NUECKOro U IICUXUYECKOTO 3/10POBbS;



* coOuyoeHre TpaBuil OE30MaCHOCTH, B TOM YMCJIE HaBBIKM OE30MIACHOTO IMOBEICHUS B
MIPUPOJHOM cpefie;

* YMEHHE OCO3HAaBaTh 3MOLIMOHAJIBHOE COCTOSIHUE CBOE M JPYrUX JIIOJIEH, YMETh YIIPaBIATH
COOCTBEHHBIM AMOLIMOHAIBHBIM COCTOSIHUEM;

* copMUPOBAHHOCTH HaBBIKA pedICKCHH, IPU3HAHUE CBOCTO IpaBa Ha OMMOKY M TaKOTro
K€ Mpasa Ipyroro 4eyioBeKa.

Tpynosoe Bociuranue:

* AKTMBHOE y4yacTHe B PEIICHUM MPAKTUYECKUX 3a7ad (B paMKax CeMbH, IIKOJbI, TOpoja,
Kpasi) OHOJOrMYECKOW M SKOJIOIMUYECKON HaIlpaBIEHHOCTH, HMHTEPEC K IPAKTHUYECKOMY
M3YYECHUIO MPoQeccuii, CBA3aHHBIX C OMOIOTHEH.

JKOJIOTHYEeCKOe BOCIIUTAHHe:

* OpUEHTalUsi Ha MPUMEHEHHE OMOJOTMYECKMX 3HAHUW /I peleHus 3aJad B 00JIacTu
OKpY)Karolllel cpezpl, IJaHUPOBAHUS IIOCTYIKOB M OLIEHKM HX BO3MOXKHBIX IIOCJIEICTBUI
JUISL OKpYKaroLEen Cpebl;

* TIOBBIIIEHHE YPOBHSA 3KOJOTMYECKOW KYJIbTYphl, OCO3HAaHUE TIJI00AJBHOIO XapakTepa
9KOJIOTHUECKUX MPOOJIeM U MyTe MX pEelICHUS; aKTUBHOE HETPHUSATHE ACUCTBUN, MPUHOCIIINX
BpEJl OKPYXKAIOIIEH Cpeae;

* T'OTOBHOCTb K YYacTHIO B IPAKTUYECKOW JEATENIbHOCTH HKOJIOIMYECKOM HaIpaBlIEHHOCTH.
AnanTanys 00y4aromerocsi K “3MEHSIOIUMCS YCIIOBHUSIM COLIMAILHON U IPUPOTHON CPEJIbI:

* 0OCBOEHHE 00Y4YaIOIIMMUCS COIIMAILHOTO OIbITa, HOPM U MPaBUIJI OOIIECTBEHHOTO MOBEACHUS B
rpynnax M cooOllecTBaX IPU  BBIIOJHEHUM  OMOJOTMYECKHX  3a/1ady, I[POEKTOB U
HCCIEA0BaHUM, OTKPBITOCTD OIBITY U 3HAHUSAM JPYTHX;

* OCO3HaHHWE HEOOXOIUMOCTH B (OPMHUPOBAHWM HOBBIX OHOJIOTHUECKUX 3HAHUHA, yMEHHE
(dbopMynupoBaTh UAEHU, MOHATHUS, THIIOTE3bI 0 OMOJIOTMYECKUX O0BEKTaX U SIBICHUSX, OCO3HAHUE
nepuuTa COOCTBEHHBIX OMOJOTUYECKUX 3HAHUH, INTAHUPOBAHUE CBOETO Pa3BUTHS;

* YMEHHE OIMEpPHPOBaTh OCHOBHBIMH TMOHSATHSMHU, TEPMHUHAMH U TIPEICTABJICHUSMU B O0JIACTU
KOHIICTIIINN YCTOMYMBOTO Pa3BUTHS;

* YMEHHE aHAIMU3UPOBATh M BBIABISATH B3aUMOCBSI3U TMPUPOIBI, OOIIECTBA M SKOHOMHKH;
OLICHMBAHME CBOMX JACUCTBUHA C Y4E€TOM BIHUSHUSA Ha OKPYXKAIOIIYI0 Cpedy, IOCTH)KEHUs
1[eei ¥ IPeoA0ICHHS BHI30BOB M BO3MOYKHBIX TTI00ANBHBIX MOCIIECTBUIA;

* OCO3HAHHUE CTPECCOBOM CUTYaI[H, OLIEHUBAHUE MPOUCXOAAIINX U3MEHEHUI U UX MOCJIEICTBUI;
OLICHUBAHHUE CHUTYyallUM  CTpecca, KOPPEKTUPOBAaHUE IMPUHUMAEMBIX penieHui u
e CTBHIA;

* YBaXUTEJIBHOE OTHOLLIEHUE K TOUKE 3PEHUs APYrOro YelI0BEKa, €r0 MHEHUIO, MUPOBO33PEHMIO.

CoaepsxkaHue 3JIeKTHBHOIO Kypca

B o0Opa3zoBaTenbHOI mporpamMMe MpeacTaBiIeHbl CIEYIOIINE Pa3aesbl:
Kierka.
Pa3mHOXkeHME U pa3BUTUE OPTaHU3MOB.
OCHOBBI T€HETUKHU U CENEKIINH.
Bun
. DKOCHCTEMBI

JlaHHBI€ pa3/ienbl BEIOpaHbl ¢ y4ETOM HanboJsee MUPOKUX BO3ZMOKHOCTEH 10 MPUMEHEHUIO
ob0opynoBanus nenrpa «Touka Poctay xak ans mpoBeaeHUs J1aOOpaTOPHBIX paboT, Tak W AJis
JIEMOHCTPAIlMOHHOTO JKClepuMeHTa. Kpome Toro, mnepeducieHHble pa3aensbl o01agatoT
HauOOJBIIMM MOTEHLHUATIOM I OpraHU3aliy MPOEKTHONW U MCCIIEI0BaTENbCKON NeATEIbHOCTH
oOyyaromuxcs. buonornyeckoe HaOmOJeHHE M JKCIEPHUMEHT TMPOBOAATCS B  (opme
J1a00paTOPHBIX PadOT M IEMOHCTpPALTHHA.

arLONOE



TemaTH4eckoe NJIAHUPOBAHHE )TeKTHBHOI0 Kypca 34 yaca, 1 yac B HeJeJ10.

10-11 kaace.
Ne | HaumenoBanu | CopepxkaHue Llenesas Koi- OcHoBHBIE BUABI JedareinbHOocTd | Mcnoab3oBaHue
/0 | € pa3uenoB U yCTaHOBKa BO o0y4armuxcs o0opynoBaHus
TeM ypoKa 4acoB
BBenenne 2 yaca
1-2 | Meroasl Ypoxk Ne 1 DopMUPOBaHKUE HABBIKOB 2 BreiiBuxkenue runoressl, uamMepenue | Jlatuuk kuciopoaa
ouonornuecku | «IIpakruyeckoe MIPAKTUYECKOTO KOHILIEHTPALlUX KUCIIOPOJIa BO
X MIPUMEHEHHE OOIICHAYYHBIX | UCTIOIB30BAHUS BJIBIXa€MOM, BBIIBIXa€MOM BO3/yXe
UCCIIEIOBAaHU | METOJIOB B Hay4HbIX METOJIOB
OHOJOTUYECKHIX HCCIe0BaHUs
WCCIICIOBAHUSIX )
Paszgea 1. Kierka 12 yacos
3 benku JlaboparopHas BreisicHuth ycnoBus 1 OrnpenensoT akTUBHOCTD JlaTyuk onTUYECKOM
pabora Ne 1 aKTUBHOCTH ()EPMEHTOB MIEPOKCUA3bI CIIFOHBL, U3MEPSIOT IJIOTHOCTHU
«3yuenue ONTUYECKYIO TIOTHOCTh
(bepMeHTaTUBHOI pacTBOpPOM
AKTUBHOCTH CJTFOHBI»
4-5 | Hykneunossie | JlabopaTopHas [Tonyunts 2 [IpuroroBneHre romoreHaTa Hatuuk pH
KHCIIOTBI pabota Ne 2 npenapar oOpa3ia, 00paboTKa AeTepreHTamMu,
«Bpinenenne n OYHNIIEHHON OCaXJCHUE HYKJIEONIPOTEUIOB,
ounctka JJHK JAHK ounctka JJHK
W3 KIJIETOK pacCTCHUN»
6 Opranenis JlaGopaTtopHas Ha6umtonate niazmonus u 1 ITpuroroBneHne MuKpoIpenapara, Muxkpockor, Habop 11
KJIETKH pabora Ne 3 JIETIIIa3MOJIU3 B KIIETKE 00paboTka peakTuBaMu, paboTa ¢ MpEernapupoOBAHUS
«[Inazmonus u MHUKPOCKOTIOM
JIeTIa3MOJIH3 B
PaCTUTEIBHOM KIETKE»
7-8 | dortocuuTes Ypok Ne 2 «I"a3oBbie JlokazaTh BbIACICHHE 2 HabmroarotT 7eMOHCTpalluOHHBIN JlaTuukmu
s dexTsl hoToCHHTE3a» KHCIIOpO/1a U TIOTJIONIEHHE OIIBIT, 3aPUCOBBIBAIOT KHCJIOpO/ia,
YIIEKHUCIIOTO ra3a mpu CXEMY YCTaHOBKH, PUKCUPYIOT pH
¢dboTocuHTE3E XOJl M PE3YJIbTATHI OINbITA




9 dorocuHTE3 JIaGoparopHast BeisBuTh npouecc CoOuparoT yCTaHOBKY JUIst Jatunku
pabota Ne 4 (bukcaluu yriekuciaoro OIIbITA, U3MEPSIOT I10Ka3aTeNN KHCJIOPOAa,
«Onpenenenue ras3a BOJHBIM PaCTCHUEM cpenbl, PUKCHPYIOT U aHanu3upyoT | pH
MHTEHCUBHOCTHU o casury pH pe3yibTaThl
nporecca pukcanuu
YIIJIEKHUCIIOTO T'a3a KIeTKaMH
BOJIOPOCITH XJIOPEIUIBD)
10 | Ctpoenue u JlaGopaTtopHas Jloka3arb 3aBUCUMOCTb ['oToBST npenaparel, U3MEPSIOT Jatuuk
byHKIIN pabota Ne 5 Typropa oT UHTEHCUBHOCTH 00BEKTHI, pabOTAIOT C TATYNKOM, ANEKTPONPOBOAUMOCTH,
HapyKHOU «BnusHue ocMoca Ha OCMOTHUYECKHX MPOLIECCOB 00pabaThIBatOT PE3y/IbTaThI OIBITA JTMHEHKa
KJIETOYHOU TYPrOpHOE COCTOSIHUE
MeMOpaHbl KJICTOK»
11 | Crpoenue u JlaboparopHas BbIsCHUTB pOJIb KYTUKYJITBI Cobuparot JaTtauk
byHKIIUN pabota Ne 6 Y IpOOKU B 3alIUTE OT YCTaHOBKY JJIst BJIAXKHOCTH
Hapy>KHOU «CpaBHeHHe WCTIapEHHSI BOJIBI C ombITa, paboTa- BO3lyXa
KJIETOYHOM G Py3nOHHON MIOBEPXHOCTU KOpHEH U IOT C JATYHKOM,
MEMOpaHBI CIIOCOOHOCTH KJIETOYHOMN KIIyOHEH 00pabaThIBatOT
MeMOpaHbl U KJIETOYHOM pe3yiabTaThl
000JIOUKN OIbITa
12 | DOuepreruueck | JlabopaTtopHas Jloka3aTh YIriI€eKHCIIOro CobupaloT ycTaHOBKY, paboTaroT C JlaTuuk Temneparypsl,
uit oOMeH pabota Ne 7 rasa v TeIJIOThI IpU JaTYuKaMH, 00pabaThIBalOT pH
B KJIETKE «BpIIeTIeHre YTIIEKUCIIOTO | CIUPTOBOM OpOXKEHUU pe3yIbTATHI OTBITA
rasa v TemJIoThl
JPOKKEBBIMH KIIETKAMHU
pu OPOKEHUM»
13 | Muro3 JlaboparopHas Onucatb U3MEHEHUS [IpuroraBnuBarOT BpeMEHHBIE Muxkpockor, Habop
pabota Ne 8 XPOMOCOMHOTO armnapaTa MHUKpPOIPENapaThl, U3y4atoT UX MHUKpPOIIpEnapaToB, Ha-
«[loBeneHne XxpoMocoM NpU | IPU MUTO3€ 0] MUKPOCKOIIOM, 00pa0aThIBalOT 60p s
MHUTOTHYECKOM JICJICHUH B pe3yabTaThl HAOIIOACHUH npenapupoBaHus
KJIETKaX pacTEHUIN»
14 | Meiio3 JIaGoparopHast Onwucath U3MEHEHUS [TpuroraBnuBarOT BpeMEHHbIE Muxkpockor, Habop
pabora Ne 9 XPOMOCOMHOTO armapara MUKpPOIpEnapaThl, U3y4aroT UX MUKPOIPENapaToB,
«IToBenenue pu 110] MUKPOCKOIIOM, 00pa0aThIBalOT Habop A




XPOMOCOM TIpHU
MEHOTHYECKOM
JIeJIEHUU B

KJIETKaX pacTEHUI»

Melo3e

pe3yibTaThl HAOIIOICHUN

npernapupoBaHuUs

Pa3nen 2. PasMHokeHHe M pa3BUTHE OpraHu3Ma 4 yaya

15- | Onnokneroun | JlaGopaTtopHas BoisBUTE CXOaCTBA U 2 [IpuroraBnuBaroT BpEMEHHbIE Mukpockor, Habop
16 | vle opranm3mer | pabora Ne 10 pasiuyus KJIETOK MHUKpOIIpenaparsl, H3y4aroT UX MUKpOIpEnapaToB
«CpaBHUTEIBbHAS OJTHOKJIETOYHBIX 0] MUKPOCKOIIOM, 00pa0aThIBatOT

XapaKTepUCTHKA OpPTraHU3MOB pe3yabTaThl HAOIIOACHUI
OJTHOKJIETOYHBIX
OpPTaHU3MOBY
17- | )Kusnenunele JlaGopatopHas N3yuuts pazsutue 2 N3yuarot nojg MUKpOCKOIIOM Muxkpockor, Habop
18 | mukos pabora Ne 11 criopoduTa u rameropuTa MMOCTOSITHHBIE MUKPOIIPETapaThl, MHUKPOIIpENapaToB
pacteHui «OCco0EHHOCTH Pa3BUTHSA CIIOPOBBIX paboTaroT ¢ H300paKEHUSIMH,
MTaIIOPOTHUKOBUAHBIX » pacTeHui 00pabaThIBatOT pe3ybTaThl
HaOJIFOIEHUN
Pa3znen 3. OCHOBBI F€HETHKH M CeJIeKINHU 6 4acoB
19- | XpoMOCOMBI. JIaGoparopHast N3yuuTh 0COOEHHOCTH 2 [TpuroraBnuBarOT BpeMEHHbIE Muxkpockor, Habop JUIs
20 | Crpoenue pabota Ne 12 BHEIIHET0 CTPOCHHUS MUKpOIpenaparhl, U3y4aroT UX IIpernapupoBaHus
XpOMOCOM «BHemHee crpoenue MOJUTEHHBIX XPOMOCOM B 0] MUKPOCKOTIOM, 00pa0aThIBatOT
MTOJTUTEHHBIX XPOMOCOM CBSI3U C TPAHCKPHUIITUOHHON pe3yIbTaThl HAOIIOACHUH
KOMapOB-3BOHIIOBY aKTUBHOCTBIO
21- | T'eneruka JIaGoparopHast Onpenenutsb 2 N3y4aroT noa MUKpOCKOIIOM Muxkpockor, Habop IS
22 | yenoBeka pabota Ne 13 I0JIOBOM IIOCTOSIHHBIE MUKPOIIPENapaTshl, IIpenapupoBaHus
«Onpenenenue XPOMATHH B paboTaroT ¢ U300pakeHUsIMH,
MIOJIOBOT'O XPOMaTHHA B KJIETKaX 3/J0pPOBOTO 00pabaThIBAIOT PE3yabTAThI
KJIETKaX OyKBaJTbHOTO YeJIoBeKa HaOIrOCHUI
SMUTEINS YETOBEKA»
23- | 3akoHomepHoc | JIaGoparopHast Hayuutscs pacrno3naBath 2 N3y4aroT nog MUKpOCKOIIOM Muxkpockor, Habop
24 | 1™ pabota Ne 14 (eHoTUnMYeCcKue IIOCTOSIHHBIE MUKPOIIPENapaTshl, MHUKpOIpPENapaToB
HacnenoBaHus | «OmnpeneneHue reHoTuIa MIPU3HAKY HA HATypaJbHBIX paboTaroT ¢ u300pakeHUsAMH,

IUIOAOBOM MYILKH
JPO30(UITBI TIO

npenaparax u onpeCAcCIATb
BO3MOJXHBIC I'CHOTHUIIBI

00pabaThIBaIOT pe3ynbTaThl
HaOJIFOJEHUN




dheHoTUy»

OpraHm3Ma 1o €ro
dbenotumy

Pasznea 4. Bua 4 yaca

25- | 3smenuuBocth | JIaGoparopHast OMNBITHBIM ITyTEM BBIABUTH | 2 Pabota ¢ 61aHKamu, BBIIIOJTHEHHE bnank y4yera ckopocTu
26 | mpUPOIHBIX pabota Ne 15 HOpPMY peaKkluu Ipu3HaKa JIeIICTBUI Ha BpeMs, pacyeThl Ha IIPOU3BOJILHOM
HOIYJISILIUM «OrnpeneneHue HOpMbl KAJIbKYJIATOPE peakuuu, CeKyHI0Mep
peakuuu npru3HaKa
Ha IIPUMEPE CKOPOCTH
IIPOU3BOJIbHBIX IBUKECHUI
27- | I'enetnueckas | JlabopaTtopHas Paccuurath yacrory 2 Pabora c 6mankamu, onvcaHue biank yuéra
28 | cTpykTypa pabora Ne 16 BCTPEUAEMOCTH QJIJICIICH U (EHOTHITIOB, paCYEThI (EeHOTHITHYECKUX
HOMYJISILIUM «Pacuet yacToThI TEHOTHUIIOB MOIYJISALUU Ha KaJIbKYJIATOpE IIPU3HAKOB,
BCTPEYAEMOCTH AJLJIEIEH KaJIbKYJISATOP
Y TEHOTUIIOB B IOITYJISILIUKY
Pa3nen 6. IxkocucreMbnl 6 4acoB
29 | Dxonoruvecku | Ypok Ne 3 JlokazaTp 3aK0H coBMecTHO | 1 Hab6nronarot 1eMOHCTpallMOHHBIN Jlatunku kucnopona,
e akTopsl «Ornpenenenue CUibl neicTBUs paKkTOpoB OIIBIT, 3aPUCOBBIBAIOT CXEMY pH, x10pua-noHoB.,
BO3JEHCTBUSA YCTaHOBKH, (DUKCHUPYIOT X0/ U OCBEILEHHOCTH,
9KOJIOTMYECKUX (PAKTOPOBY pe3yJbTaThl OMbITA TEeMIIEpaTyphl,
OTHOCHUTEIILHOMN
BJIQXKHOCTH
30 | 3akoHoMepHOC | Ypok Ne 4 Jloka3atpb 3ak0oH coBMecTHO | 1 Ha6nronarot neMoHCTpaliMOHHBIN JlaTuyuku TeMIeparypsl,
TH IEUCTBUS «Bnugaue coueranus nencTBUs PakTopoB OIIBIT, 3aPHUCOBBIBAIOT CXEMY pH, kucnopona,
9KOJIOTUYECKH | DKOJIOTMYECKHUX YCTQHOBKH, (PUKCUPYIOT OCBEILLIEHHOCTH
X (akTOpoB (akToOpoB Ha XOJ1 ¥ PE3YJIBTATHI OIBITA
MHTEHCUBHOCTh
(dboTocuHTE3a»
31 | Dxomnoruuecku | JlaboparopHast BoisiBuTh (huznueckuii 1 CobuparoT ycTaHOBKY, paboTaroT C JlaTunk Temneparypsl
€ 3aKOHBI pabora Ne 17 MEXaHHU3M MpaBuja AJuieHa JaT4rKamMu, 00pabaThIBaOT
U IIpaBUiIa «JlokazarenbcTBO pe3yJIbTaThl ONbITA
(bu3MyecKoro MexaHusma
npaBwiIa AJsieHa
32 | Dxonoruuecku | JlaboparopHas BoisiBuTh uznueckuit 1 CobuparoT ycTaHOBKY, paboTaroT C JlaTunk Temneparypsl




€ 3aKOHBI paborta Ne 18 MEXaHHW3M TMpaBwiIa AJieHa JaTduKamu, 00pabaThIBAIOT
U MpaBuUIIa «JlokazaTenbcTBO pe3yNbTaThl OMbITA
(bu3MIeCcKOro MEXaHu3Ma
npaBmia beprmanay»
33 | Arposkocucre | JlabopaTopHas Onpenenuthb 1 Cobuparor ycTaHOBKY, pabOTaroT C JlaT4uk HUTPAT-UOHOB
MBI pabora Ne 19 coJiepKaHue JaT4rKamMu, 00pabaThIBaOT
«O1eHKa coiepKaHMs HUTPATOB B pe3yIbTaThI OTBITA
HUTPATOB B PACTCHUAX MPOAYKTaxX
MTUTAHUS
34 | I'moGanbHbIE Ypok Ne 5 Jloka3aTh CB3b 1 Hab6nronarot 1eMOHCTpallMOHHBIN Temmeparypsl,
skosiornueckue | «[lapHUKOBBII MapHUKOBOTO ) (deKra ¢ OTIBIT, 3aPHUCOBBIBAIOT CXEMY OTHOCHUTEILHOM
PpOoOJIEMBI s dexT u rodasbHOe I00aTbHBIM OTETUICHUEM YCTaHOBKH, (PUKCUPYIOT BIIQYKHOCTH
MOTETUICHUEY XOJI ¥ pe3yJIbTaThI OTIBITA BO3/IyXa,
KHCIIOpO/Ia,
pH
HUTOI'O: 34 yaua.

ITepedyenn TeM yueOHO-HCCI€10BATEIbCKON H NIPOCKTHOM AeATEJIbHOCTH IKOJIbHUKOB.
. Onenka kayecTBa BO3JIyIIHOM cpebl B y4eOHbIX KaOMHETaX IIKOJIBI.
. OnieHka kayecTBa BO3IyIIHOM cpe/ibl IPU COAEPKAHUH )KUBOTHBIX B 3aKPHITOM ITOMEILICHUH.
. OnieHka kayecTBa BO3JIyIIHOM cpe/ibl B KJIETKaX KpoJbYaTHHUKA ITPU OTKPBITOM U 3aKPbITOM COJIEP’KaHUU )KUBOTHBIX.
. Onpenenenre HEOOXOMMOCTH MOJIMBA CETbCKOXO035HCTBEHHBIX pacTEHUI.
. Onpenenenue miog0poIus IOYBbI B JUYHOM NPUYCaTeOHOM XO0341CTBE.
. @eHonorus ¢ AaTYMKaMHy IpezcKkazaHue IpUOHBIX CI0EB, YpO)KaeB TUKOPOCOB.
. Onpenenenue kayecTBa BO3AYIIHOM cpeibl B MApHUKAX U TEIUIMIIAX.
. Onpenenenue ycioBUil XpaHEHHs MUILEBIX MPOIYKTOB B €CTECTBEHHO-TIPOXJIaIHBIX MOMELICHUAX (OO, Horped, JeTHHK).
. 3aBUCHMOCTH KaueCcTBa BO3AYIITHOW CPEIbI KUJIBIX TTOMEIICHUH OT PEKUMa MTPOBETPUBAHUS U BIAKHOU YOOPKH.
10. CxkopocTh MOpYHM IUI0/I0B U KOPHETIOIOB ITPH HECOOIIOCHUN YCIIOBUH XpaHEeHHUS.
11. Onpenenenne pH oprannueckux yno0peHuit (HaBo3, 'yaHO) pa3HbIX CPOKOB Pa3IOKEHHUS.
12. Co3nanue cucTeMbl JOMAITHETO MOHUTOPUHTA KAYeCTBA CO/IEPIKaHMs CeIbCKOX03IHCTBEHHBIX )KUBOTHBIX B JITTX.
13. Co3nanne TOCTYITHOM CHCTEMbl MOHUTOPHUHTA TT00po1us mouBkl B JITTX/ dpepmepckom xo3siiicTBe.
14. Cpok nmopuu cBEKeCOOPaHHBIX, MBITBIX M IPOTEPTHIX SAOJIOK.
15. PazorpeBanue cemsiH, oBoLIeH U GPYKTOB IPU XpaHEHUU
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IlepeyeHb JO0CTYNHBIX HCTOYHUKOB HH(OpMALHU

B pasgene mpencraBiieH CIIMCOK KHUT M CCBUIOK Ha CAWThI, B KOTOPBIX Oosiee MOAPOOHO OCBSAIICHBI PAa3JIMYHbIC acleKThl pacCMaTpUBACMBIX
BONpPOCOB. VX MOKHO PEKOMEH/10BaTh KaK YUUTEII0, TaK U 00y4aeMbIM, IIPOSBUBLIMX UHTEPEC K U3y4aeMoil Teme.
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Kepebuora E. JLLEI'D. buonorus: treopernyeckue marepuansl.— CII0.: Tpuron, 2009. — 336 c. Kanununa A. A. IToypounsie pa3paboTku 1mo
ounonornn «bakrepun. ['pubb1. PacTenus», 6 kmacc. — M.: BAKO, 2005.

Kupunenko A. A., Konecaukos C. . buonorus. 9-it xnacc. [ToaroroBka k urorooit arrectauun — 2009: yueOHo-MeToaMUueCKOE TOcoOne —
Pocros v/]1: Jlernon, 2009.— 176 c.

Jlatromma B. B. buonorus. XXuBotHele. 7 knacc: pabodas TeTpans ais yautens.— M.: [Ipoda, 2004.— 160 c.

Jlattomma B. B., Yunuesa I'. A. buonorus. )KuBoTHsle. 7 KJ1acc: TeMaTHYECKOE U MOYPOUHOE TUTAHMpOBaHKe K yueOHuky B. B. JlaTrommna u
B. A. lllankuna «buonorus. )KuBotHsie» nocodue ams yuurens.— M.: [Ipocda 2003.— 192 c.

Hukumos A. W. Kak obOyudare Ouomnoruu: JXusotHbie: 7 ki1.— M.: I'ymanut. u3g. nentp BJIAZIOC, 2004. — 200 c. Hukumos A. U.,
[Terpocosa P. A. u np. buonorus B Tabmumax.— M.: « MJIEKCA», 1998.

Huxkumos A. U., Tepemos A. B. lunaktuueckuii Mmatepuan no 3o0o0ioruu. — M.: PAYDB «urtanensy», 1996. — 174 c.

[Taceunuk B. B. buonorus. Meroanka nHIUBUAYaTbHO-TPYNTIIOBOH aestensHocTH. — M.: IIpocBemenne, 2016. Tepemor A. B., Poxiios B. C.
3aHuMaTenbHast 300JI0THsI: KHUTa AJis yyamuxcs, yuureneit u poaureneit. — M.: ACT-ITPECC, 1999.— 258 c.:

®pocun B. H., CuBornazos B. 1. ['oToBUMCS K eIMHOMY TOCYAapCTBEHHOMY 3K3aMeHy: Ouomorus. JKuBotasie. — M.: Ilpoda, 2004 — 272 c.
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