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INOACHUTEJIBHASA 3AITMCKA
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
(YtBepknena [Tocranosienuem IIpasutenscrBa P® ot 26.12.2017 N 1642 (pexn. ot 22.02.2021)
«O0 yTBepkJAEHUH TOCyAapcTBeHHOW mporpamMmbl Poccuiickoit  ®enepanuun  «Pa3zButue
00pa3oBaHUsI.

4. Tlpodeccuonanbublii crannapt «llemaror (memarormveckass AESATEIbHOCTh B JIOIIKOJIBEHOM,
HaYaJIbHOM OOIIeM, OCHOBHOM OOIIIEeM, CpeHEM O0IIeM 00pa30BaHUU), (BOCIUTATENb, YUUTEIh)»
(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. [IpodeccrnonanbHbIi 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. @enepanbHbIl TOCYAApCTBEHHBIM  00pa3oBaTeNbHBIM  CTAaHAAPT OCHOBHOTO  OOMIETO
oOpazoBanus (YTBepkAEH mpukazoM MuHHCTepcTBa 00pazoBaHusi u Hayku Poccuiickoii
deneparun ot 17 nexabps 2010 r. N 1897) (pen. 21.12.2020)

7. @epepanbHbIi TOCYJApCTBEHHBI  00pa3oBaTeNbHBIA  CTaHIAPT  CpPEIHEro  OOIIero
obOpazoBanus (YTBepKAEH mpHKa3zoM MUHUCTEpCTBA O0pa3oBaHWS W Hayku Poccuiickoit
Ddeneparun ot 17 mast 2012 r. N 413) (pen.11.12.2020)

8. Meroanyeckrne peKOMEHIAIMH TT0 CO3/IaHUI0 W (YHKIIMOHUPOBAHUIO JIETCKUX TEXHOIMAPKOB
«KBanTopuym» Ha 0aze oO0mieoOpa3oBarenbHbIX oOpraHu3anuil (YTBepXAEHbI paclopsKEeHHEM
MunucrepcTBa npocserienus Poccuiickoit @eneparun ot 12 ssHBaps 2021 r. Ne P-4.

OcHamieHre 00IEe00pa30BaTEIbHBIX IIKOJ COBPEMEHHBIM aHAJOTOBBIM M ITU(PPOBBIM
000pyI0BaHUEM SIBIIACTCS MaTepUaibHON 0a30il peanusanuu (eaepaibHbIX TOCYIapCTBEHHBIX
00pa3oBaTEeNbHBIX CTAHAAPTOB. JTO OTKPHIBAET HOBBIE BO3MOXXHOCTH B YPOUHOH M BHEYPOUHOM,
BHEKJIACCHOW  JICATENILHOCTH W SIBISETCS  HEOTHEMIIEMBIM  YCIIOBHEM  (opMUpOBaHUS
BBICOKOTEXHOJIOTUYHOM CPEJIbI MIKOJIbI, 0€3 KOTOPOH CIOXKHO MPECTABUTh HE TOJIBKO MPOPHIbHOE
o0y4eHHe, HO U COBPEMEHHBIN 00pa30BaTeNbHBIN Mpolecc B 1eioM lcmonb30BaHue yueOHOTO
000pyI0BaHUs CTAHOBHUTCS CPEACTBOM 00ECIIEUEHHUS 3TOTO B3aMMO/ICHCTBHS.

B 0CHOBY Kypca BHEYpOUHOU JCATEIBHOCTH 3aJI0KEHO TIPUMEHEHUE IIU(PPOBBIX JabopaTopHii
HOBOTO MOKoJeHus meHTpa «Touku Pocra», KOTOpbIe MO3BOJAT JAOOHUTHCS BBICOKOTO YPOBHS
YCBOCHMSI 3HAHWU, (OPMHPOBAHUS MPAKTHUYECKUX HABBIKOB OHOJOTHMYSCKHX HCCIICIOBAHUM,
YCTOﬁqHBOFO pOCTa II03HABATCJIIBHOT O I/IHTepeca IMIKOJIBHHUKOB M, KaK CIC€ICTBUEC BBICOKOI'O ypOBHS[
y4eOHOW MOTHBAIIHH.

Hcnonb3oBanue obopynoBanusi neHtpa «Touku Poctay mpu peanusanuu JTaHHOTO Kypca
MO3BOJISICT CO3/1aTh YCIIOBHS:

* Ul pACIIUPEHUs  COJACPXKAHWUS  IIKOJBHOTO  OHOJOTMYECKOro  0Opa3oBaHUS;
* I NOBBILICHUS MTO3HABATEIbHOM aKTUBHOCTU O0YYaIOUINXCS B €CTECTBEHHO-HAy4YHOM00MacTH;
* JUIS Pa3BUTHUS JIMYHOCTH PeOCHKA B Mpoliecce 00ydeHHs OMOJIOTHH, €r0 CIIOCOOHOCTEH,
(GhopMHUPOBaHHS ¥ YAOBIECTBOPEHHUS COIMAIBLHO 3HAYMMBIX HMHTEPECOB M MOTPEOHOCTEH;



* 17151 paboTHI ¢ 01apEHHBIMU LIKOJBHUKAMH, OPTaHU3aLUU UX PAa3BUTHS B PA3IUYHBIX 007IacTAX
00pa3oBaTenbHON, TBOPUECKON JAEATETHHOCTH.

OaHUM M3 OCHOBHBIX NPUHIUIIOB MOCTPOEHUS AJIEKTHUBHOTO Kypca SIBISETCS MPHUHIIMII
JOCTYITHOCTH. OKCIEpUMEHTANIbHbIC JaHHbIC, MOJyUYEHHBIC YYallUMUCA TPU BBIIOJIHEHUU
KOJIMYCCTBCHHBIX OIIBITOB, MMO3BOJIAKOT Yy4alllUMCA CAMOCTOATCIIBHO ACJIaTh BbIBOABI, BBIABIIATH
3akoHoMepHOCTH. [loaxonpl, 3alloKeHHbIE B COJAEpXaHHe Kypca, CO3[Jal0T, HEoOXOAMMBbIE
yCJI0BUA JIs1 CUCTEMHOT'O YCBOCHU A YUalllUMUCSA OCHOB HAYKH, IJIA oOecrieyeHus Pa3sBUBArOMICTO
U BOCIUTHIBAIOIIETO BO3ACHCTBHUS OOydYyeHUS Ha JHMYHOCTH Yywamerocs. @DopMmupyembie
3HAHUA JOOJI’KHBI CTaThb OCHOBOM CHCTEMBI y6€)KIIeHI/II>’I IOKOJIbHUKA, SAApOM €ro HAay4YHOr'o
MHPOBO33PEHUS.

Ipumensiemoe odopynoBanue neHtpa «Touka Poctay»

HudpoBasi (komnbloTepHasi) JadopaTopusi — KOMIUIGKT Yy4eOHOTOo 0OOpyAOBaHMS,
BKJIFOYAIONUN M3MEPHUTEIBHBIA OJIOK, HHTEPEHC KOTOPOTro TMO3BOJISET 00ECIeUnBaTh CBS3b C
pErucTpaTopoM JaHHBIX, M HA0Op HaTYMKOB, PETUCTPUPYIOIIUX 3HAYCHUS PA3IUYHBIX
(U3HYECKUX BEITMYHH.

Iporpammuoe oGecneuenue Releon Lite (IO Releon) — mporpammuoe obecredyeHue,
MOCTaBIsieMOe B cocTaBe HHUGPOBON JabopaTopuu, obecreunBaroliee padoTy JAaT4YUKOB,
COXpaHEHUE U MEPBUYHYIO0 00paObOTKY MOTYyYEHHBIX TaHHBIX.

MyabTUAaTYUK — IHQPPOBON JATUYUK, TTO3BOJISIOMINN BECTH OJHOBPEMEHHO yUET HECKOJIBKUX
MoKazaresie OKpyxkarliel cpeapl M (PU3MOJOTHYECKMX IOKa3aTeleld OpraHu3Ma 4YeloBeKa.
MonoaaTyuk — 1MppOBOIl JaTUMK, O3BOJISIOLIUN BECTU OJHOBPEMEHHO YUYET TOJIBKO OJHOTO
MOKa3aTessl OKpYyKarolehd cpeasl Wiu (U3MOJIOTHUYECKOTO TMOKas3aTells OpraHu3Ma 4YeloBeKa.
Perucrparop JaHHBIX — 3JEKTPOHHOE YCTPOMCTBO (MHTEPAKTHUBHAS OCKA, NMEPCOHATBHBIN
KOMIIBIOTEp, HOYTOYK, IUIaHIIET, MOOWIbHBIA TenedoH) mnoxanaepkuBatommue padory IIO
Releon.

JlorupoBanue — pexxuM paboThl U(PPOBOH JTA0OPATOPHH, ITPU KOTOPOM JIaTIMK paboTaeT 6e3
perucrparopa JaHHBIX, C BO3MOXXHOCTBIO IMOCJIEAYIOLIEH 3arpy3Ku pe3ysIbTaToB MU3MEPEHUN B
MaMsITh PETUCTPATOPa TaHHBIX.

Casizka JaTYHKOB — pPEXUM paboThl IUGPOBON mabopaTopuu, MpU KOTOPOM HA DKpaHe
perucrparopa JaHHBIX Trpaduyecku OToOpaskaeTcsi paboTa OJHOBPEMEHHO MABYX H Oolee
MOAKITIOUEHHBIX U(PPOBBIX TaTYUKOB.

IlnanupyemMblie pe3yJbTaThl Kypca

OcBoenne nanektuBHOro Kkypca «lIpaktuyeckas Ouomorus ¢  HCHOJIB30BaHUEM
obopynoBanus 1eHTpa «Toukum pocTam» Ha ypOBHE CpeaHero  oOmero  oOpa3oBaHUsA
JOKHO  o0OecreynBaTh JOCTHIKEHHE CIEAYIOIIUX MPEeIMETHBIX, METanpeIMETHBIX |
JUYHOCTHBIX 00Pa30BaTEIbHBIX PE3YJIHTATOB.
IIpenmeTHbIe pe3yJbTaThI
[IpenMeTHbIC pe3yabTaThl 00yUEHUsI OMOIOTHH JOKHBI 00eCTIeYnBaTh:
* (opMUpPOBaHHE LIEHHOCTHOTO OTHONICHUS K XUBOW MpUPOJE, K COOCTBEHHOMY OpraHU3MY;
MOHUMaHWe poiau Ouomorun B  (QOPMHPOBAHMM  COBPEMEHHOW  €CTECTBEHHOHAYYHOM
KapTUHBI MUPA;
* YMEHHE MPUMEHSITh CHCTeMY OWOJIOTMUYECKUX 3HAHUM: pPacKphIBaTh CYIIHOCTh >KHMBOTO,
Ha3bIBaTb OTJIHUYHA JKHUBOro OT HEKHBOIo, IMCPEUUCIATH OCHOBHBIC 3aKOHOMCPHOCTHU
opranmuzanuu, (YHKIIMOHUPOBAHHUS OOBEKTOB, SBIECHUH, MPOLIECCOB IKUBOW MPHUPOJIHI,
IBOJIFOIIMOHHOTO Pa3BUTHS OPTraHUYECKOTO MUPA B €0 €IMHCTBE C HEXKUBOU MPUPOIOH;
* c(hopMHpPOBAHHOCTh TPEJCTABICHUNH O COBPEMEHHON TEOPUHM OBOJIONHH W OCHOBHBIX
CBHUJICTEILCTBAX BOJIIOIIHH,



* BIIAQJICHHE OCHOBAMH IMOHSATHIHOIO ammapara ¥ HAYYHOTO s3bIKa OWMOJIOTHH: WCIOJIb30BaHUE
M3y4YEHHBIX TEPMHUHOB, TOHATHH, TEOPHH, 3aKOHOB W 3aKOHOMEPHOCTEH MJisi OOBSICHEHHS
Ha0JII01aeMBIX OMOJIOTHUECKUX 00BEKTOB, SIBIICHUH U TIPOIIECCOB;

* [IOHMMaHHE CHOCOOOB IMOJIyYeHHs] OMOJOTMYECKUX 3HAHWM; HAIWYHE OIbITa MCIOIb30BAHUS
METOJIOB OHOJIOTUM C TENbI0 HW3YYCHHUS KHUBBIX OOBEKTOB, OWOJIIOTMYECKUX SIBICHUA U
MPOLIECCOB: HAOIIOJCHHE, OINKMCAHUE, MPOBEIACHHE HECIOXKHBIX OWOJIOTMYECKUX OIBITOB U
HKCHEPUMEHTOB, B TOM YHCJIE€ C HCIOJb30BAHWEM AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB U
MHCTPYMEHTOB;

* YMEHHME XapaKTepU30BaTh OCHOBHBIE IPYIIIBl OPraHU3MOB B CHCTEME OPraHMYECKOIro Mupa (B
TOM 4YHClIe BHUPYChl, OakTepuu, pacTeHus, TpuObl, >KHUBOTHBIC): CTPOCHHE, MPOLIECCHI
AKU3HEIESATENbHOCTH, UX IPOUCXOXK/IEHNE, 3HAUEHNE B IPUPOJIE U KU3HU YETIOBEKA;

* yMeHHUE OOBSACHATH I[IOJIO)KEHHE 4YeJNOBEKa B CHUCTEME OPraHUYecKOro Mupa, ero
IIPOUCXOXACHHUE, CXOJCTBA U OTJIMYMSI YEJIOBEKA OT >KUBOTHBIX, XapaKT€pU30BaThb CTPOEHUE U
MIPOLIECCHI JKU3HENIEATEIbHOCTH OpraHu3Ma 4YelOBeKa, €ro MpHCIOCOOIEHHOCTh K Pa3IMYHBIM
HKOJIOTUYECKUM (haKTOpam;

* YMEHHE HCIIOJIb30BaTh NMPUOOPETCHHbIE 3HAHHUS M HAaBBIKUA Ui 3JI0pOBOTO 00pas3a >KU3HH,
cOaTaHCUPOBAHHOTO MUTAHUSA M (PU3MYECKOW AKTHBHOCTH; HETPUATHE BPEIHBIX NMPUBBIYECK H
3aBUCHMOCTEH; yMEHHE MPOTUBOACHUCTBOBATh JDKEHAYYHBIM MAHUIYIALUAM B  0OJAcTH
3/10pOBbS;

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

* cOpMUPOBAHHOCTD MPEACTABICHUI O B3aUMOCBSI3U HACJIEIOBAaHUS TOTOMCTBOM IPU3HAKOB OT
ponuTenbckux (GOpM € OpraHu3alueld KIeTKH, HaJludhMeM B HEH  XpOMOCOM  Kak
HOCHUTENIEH HaCJIeNCTBEHHOW HHQOpMAIMK, 00 OCHOBHBIX 3aKOHOMEPHOCTSAX HACJIEIOBaHUS
IIPU3HAKOB;

* c(hOpMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX (PaKTOpaxX OKpYyKaroIlel cpeibl, UX PO B
KU3HEEATSILHOCTH U 3BOJIOIMHA OPTaHU3MOB; IIPECTABICHHE 00 aHTPOIIOTEHHOM (pakTope;

* c(hOpMHUPOBAHHOCTh MPEACTABICHUN 00 SKOCHUCTEMax M 3HAYeHUH OHopa3zHooOpas3us; o
IJI00AJTBHBIX HKOJIOTMYECKUX TMpodjieMax, CTOSIIUX Iepe]] YeIOBEeUYeCTBOM M crocobax ux
IIPEOOIICHUS;

* yMeHHue pemarb ydyeOHble 3afaud OMOJIOTMYECKOTO COJIep’KaHus, B TOM 4YHCIIE BBISBISATH
MPUYMHHO-CIIEICTBEHHBIE CBSI3U, MPOBOJUTH pacyeThl, JAelaTh BBIBOJbI HAa OCHOBaHHUH
MIOJIyYEHHBIX PE3yIbTaTOB;

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

* TIOHMMaHUE BKJaJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX B pa3BUTHE OHOJIOTHYECKHX
HayK;

* BJIQJICHHME HaBBIKAMHU pabOThl ¢ HHGMOpManueld OMOJOTUYECKOrO COAEpKAaHMsS, INPEACTaB-
JIEHHOW B pa3HoOU Qopme (B BHUIE TeKCTa, TaOMUYHBIX JAHHBIX, CXeM, TpadUKOB, qUArpamw,
Mojienel, n300pakeHuil), KpUTHUYECKOIO aHalIu3a MH(OpPMAlMKU U OLEHKHU €€ JIOCTOBEPHOCTH;
* YMEHHE IUIaHUPOBaTh O] PYKOBOJCTBOM HACTaBHMKA M MPOBOJUTH y4eOHOE MCCIIEeOBaHUE
WU TIPOCKTHYIO paboTy B o0yiacTh OMONOTHHU; ¢ YYETOM HAMEUYEHHOW Ienu (opMyInpoBaTh
npoOyiieMy, THUIIOTE3y, CTAaBUTh 3a/ayd, BBIOMPATh aJleKBAaTHBIE METOIBI JJISl WX PpEUICHWUS,
(GbopMyIIHpPOBaTh BBHIBOJIBI; MYOJIMYHO MPEICTABIATH MOJTYyYEHHbBIE PE3YIbTaThI;

* YMEHHE MHTETPUPOBATh OMOJOTMUYECKHE 3HAHHS CO 3HAHUSAMHU JPYTUX y4eOHBIX MPEIMETOB;
* c(hopMHpPOBAaHHOCTH OCHOB HKOJIOTMYECKON TI'PaMOTHOCTH: OCO3HAHHE HEOOXOJUMOCTHU
JeWCTBUH 1O COXpaHEHUI0 OMopa3zHOOOpa3us U OXpaHe MPUPOAHBIX SKOCHUCTEM, COXPAHEHUIO U
YKPEIUIEHUI0  370pOBbsl  YEJIOBEKa;  yMEHHE  BBIOMpaTh  I€JIeBbleé  YCTAaHOBKHM B
CBOMX JCHCTBHUAX M IOCTYNKAax IO OTHOLIEHWIO K >KMBOW IPHUPOJE, CBOEMY 3J0POBBIO H
3JI0pPOBBIO OKPYKAIOIIHX.

MertanpeamMeTHble pe3yJibTaThl



YHuBepcaibHbIe NO3HABATEIbHbIC 1eCTBUA

ba3oBble JiornyecKkue AeicTBUA:

* BBIABIISITH M XapaKTEPH30BaTh CYLIECTBEHHBIC TPU3HAKH OMOJIOTHUECKUX OOBEKTOB (SIBJICHUN);
* YCTaHaBIMBATh CYIIECTBEHHBIH NpPH3HAK KiIacCH(PHUKAUM OUOJIOTUYECKUX OOBEKTOB,
OCHOBaHHUsA sl 0000ILIEHNS M CPABHEHUS, KPUTEPHH IPOBOJUMOIO aHAIN3a;

* ¢ yu€TOM IpPEeUI0KEHHON OMOJIOTHYECKOM 3a1a4H BBISBIISATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUUS
B paccMaTpuBaeMblX (akTtax M HaONIOAEHUSX; MpeasaraTb KpPUTEPUM JUIsl BBISABICHMS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

* BBIABJIATH JeQUUUTHI MH(OPMAIMM, JaHHBIX, HEOOXOOUMBIX JUIsl PEIIEHUs IOCTaBIEHHON
3a/1a4y;

* BBIABIATh IPUYMHHO-CIIEJCTBEHHBIE CBS3M IPU M3YYEHUU OHMOJIOIMYECKHX SIBICHUH H
IIPOLIECCOB; JI€TaTh BbIBOJBI C UCIIOIb30BAaHUEM JIEAYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIIOUEHU,
YMO3aKJIIOYEHUH 10 aHaJIO0ruH, (GOPMYJIUPOBATh THIIOTE3bI O B3aUMOCBS3SIX;

* CaMOCTOSITEJIBHO BBIOMPATh CIOCOO pemieHus: ydeOHOH OMOoJornueckol 3amaay (CpaBHUBATH
HECKOJIbKO BapUaHTOB peEIIECHUs, BbIOMpaTh Hauboiee MOAXOMAIIMNA ¢ YIETOM CaMOCTOSITEIbHO
BbIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebcKue 1eiicTBUA:

* HCII0JIb30BaTh BOIIPOCHI KaK MCCIIEI0BATENbCKUII MHCTPYMEHT MO3HAHMUS;

* (opmynupoBaTh BOIPOCHI, (PUKCUPYIOLIME pa3pblB MEXIY pPEaIbHbIM M JKeJIaTeIbHbIM
COCTOSIHUEM CUTYyallUH, 00BEKTA, U CAMOCTOSTEIIbHO YCTaHABIMBATh HCKOMOE U JIaHHOE;

* (opmupoBaTh runore’y 00 HCTUHHOCTH COOCTBEHHBIX CYXAECHUH M CYXICHMH Ipyrux,
apryMEeHTHPOBATh CBOIO MTO3ULUIO, MHEHHUE;

* IPOBOJUTH 10 CAMOCTOSTENILHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOXKHbIM OHMOIOru4ecKuit
HKCIEPUMEHT, HEOOJBIIOE HCCIIEAOBAHUE IO YCTAaHOBICHHIO OCOOCHHOCTEH OMOIOTHYECKOTO
00bEKTa U3YyYEHMs, HPUYMHHO-CIECJICTBEHHBIX CBsI3€Ml W 3aBUCHUMOCTEH OHMOJIOTMYECKUX
00BEKTOB MEKIY COOO0H;

* OLEHMBAaThb MNPUMEHUMOCTb M JOCTOBEPHOCTh MH(OpManuM, TIOJIy4eHHOH B XoJe
OMOJIOrMYECKOI0 UCCIIEIOBaHUS (IKCIIEPUMEHTA);

* CaMOCTOSATENbHO (hopMysnpoBaTh OOOOIIEHHS W BBIBOJBI 0 pPE3yJbTaTaM MPOBEIEHHOIO
HaOJIIO/IeHUs, OMbITa, MCCIEAOBAaHUSA, BIAJAETh MHCTPYMEHTaMH OLIEHKH JOCTOBEPHOCTHU
MOJIYYE€HHBIX BBIBOJIOB M 0000IIEHU;

* IPOrHO3MPOBATh BO3MOXKHOE JajibHeWIIee pa3BUTHE OMONOTMUYECKHUX IIPOLIECCOB U MX
MOCTIE/ICTBUS B @aHAJIOTHYHBIX WJIM CXO/HBIX CUTYallUsX, a TAKXKE BBIABUIaTh MPEANOIOKEHHS 00
UX Pa3BUTHUHU B HOBBIX YCJIIOBUSAX M KOHTEKCTaX.

Pabora ¢ nngopmanmeii:

* NIpPUMEHSATHh pAa3IMYHbIE METOAbl, WHCTPYMEHTbl M 3alpochl IpU TOUCKE U OTOOpe
Ouosiornyeckoil MHGOPMAIIMK WM JaHHBIX U3 UCTOUHUKOB C YUETOM IPEJIOKEHHON yueOHOM
OMOJIOTMYECKOM 3aJ1aUH;

* BBIOMpaTh, AaHAJU3UPOBATH, CUCTEMATH3UPOBATh W MHTEPHPETUPOBATH OHOJOTUYECKYIO
MH(OPMAIIMIO PA3IMYHBIX BUAOB U (pOpM IpeaCcTaBICHNUS;

* HaXOAWUTHb CXOJHBbIE apTyMEHTHhI (IIOJTBEPXKIAIOLINE WIIM OINPOBEPralollue OJHY U Ty XK€
UICI0, BEPCHUIO) B pa3IMYHBIX HH(POPMAIIMOHHBIX UCTOUHUKAX;

* CaMOCTOSITEIbHO BBIOMpaTh ONTUMAJIbHYIO (OpMYy TNPEACTaBICHUS HHPOpPMALUU U
WITIOCTPUPOBATh pelllaeMble 3aaui HECTOXKHBIMU CXEMaMH, TuarpaMMaMu, UHOM rpadukoil u
UX KOMOWHAITASIMHU;

* OLEHMBATh HAAEKHOCTH OWOJIOTMYECKON HH(POpPMAIMK MO KPUTEPHSIM, IPEI0KEHHBIM
YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO;

* 3()(heKTUBHO 3aIIOMHUHATH U CUCTEMATU3UPOBATH MH(OPMAITHIO;

* OBJIAJETh CHUCTEMOM  YyHHBEpCaJbHBIX IIO3HABATEIbHBIX JIEUCTBUH  oOecreunBaeT
c(OPMHPOBAHHOCTH KOTHUTHBHBIX HaBBbIKOB 00yYaromuxcs.
YHuBepcajibHble KOMMYHHMKATHBHbIE JeiiCTBUS



O01menue:

* BOCIPUHUMATh U (QOPMYIHPOBATH CYKIEHHUS, BBIPA)KaTh SMOIMH B IPOLIECCE BBITOIHEHUS
MPaKTHYECKUX W JA0OPATOPHBIX pabOT; BhIpaKaTh ceOs (CBOIO TOYKY 3pEHHUS) B YCTHBIX M
MUCHMEHHBIX TEKCTaX;

* pacno3HaBaTh HeBepOaJbHBIE CpeACTBa OOIIEHHSA, 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 [JHalora W/WIM JUCKYCCHH 3a/1aBaTh BOIPOCHI IO CYHIECTBY OOCYXIaeMOi
OMOJIOrMYeCKON TEMbI U BBICKA3bIBAaTh UJEH, HAIICIICHHbIC Ha pElIeHHe OMOJIOTHYECKON 3a/1auu U
nojJepkaHue 0JaroKenaTesIbHOCTH OOILEHNUS;

* COMOCTaBJIATh CBOU CYXJCHUS C CYXKICHUSMHU APYTUX YYACTHUKOB JHaliora, 0OHapy>KWBaTh
pa3IM4MUE U CXOJICTBO MO3ULIHIA;

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

* CaMOCTOSITENIbHO BbIOMpaTh (opMarT BBICTYIUIEHUS C Y4YETOM 3ajad MpEe3eHTAluud U
0CcO0EHHOCTEH 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
IpyNNoBBIX (OPM B3aUMOJICHCTBUS MIPH PEIICHUH TOCTABICHHON y4eOHOM 3a1a4u;

* IPUHHUMATh LIE€JIb COBMECTHOW JI€ATEIbHOCTH, KOJUIEKTMBHO CTPOUTH JEHCTBUS MO €€
JOCTUKEHHUIO: PacClpeleNisiTh POJH, JOTOBapUBATHCA, OOCYXAAaThb MPOLECC U pPe3yabTaT
COBMECTHOH paboThl; yMeTh 0000IIaTh MHEHHUS HECKOJIBKHX JIIOJICH, MPOSBISATH TOTOBHOCTD
PYKOBOJUTH, BBITIOJHATH OPYUYEHUS, TOAUYUHATHCS;

* IUIAHUPOBAaTh OPraHMU3AlMI0 COBMECTHOW paboOThl, OINpPENEesTh CBOIO poiib (C Yy4ETOM
NPEANOYTEeHUl U BO3MOXKHOCTEH BCEX YYACTHUKOB B3aUMOICWUCTBUS), PACHpPENeNsaTh 3aayuu
MEX1y YIeHaMHM KOMaHbl, y4acTBOBATh B I'PYMNMOBBIX (popmax paboThl (0OCyxIeHus, oOMeH
MHEHMSIMHU, «MO3TOBBIE IITYPMbI» U HUHBIE);

* BBIIOJHATH CBOIO YacTh pabOThl, JOCTUTraThb KAuyeCTBEHHOTO pe3yJbTaTa II0 CBOEMY
HaNpaBJICHUIO U KOOPAMHUPOBATH CBOM JIEHCTBHS C IPYTUMH YJI€HAMU KOMaH/IbI;

* OLIGHHMBAaTh KAayeCTBO CBOETO BKJIaJja B OOIIMH MPOAYKT MO KPUTEPUSAM, CaMOCTOSTEIbHO
c(OpMyYIHUPOBAaHHBIM YYAaCTHUKAMU B3aMMOJEHCTBHS;, CpPaBHHMBAThb pPe3yJbTAaThl C HCXOAHOM
3aaueil M BKJIQJ KaXKJIOTO 4YjeHa KOMaH/Abl B JOCTHXKEHHE DE3yJIbTaToB, pa3fensiTh chepy
OTBETCTBEHHOCTHU U MPOSBIATH TOTOBHOCTD K PEOCTABICHUIO OTYETA Mepe]] IPYIIOH;

* OBJIAJIeTh CUCTEMOI YHHBEpCAIbHBIX KOMMYHHUKATUBHBIX IEHCTBHIA, KOTOpas oOecreunBaeT
c(OPMUPOBAHHOCTH COLUAIbHBIX HABBIKOB M SMOIIMOHATIBHOI'O MHTEIIJIEKTa 00yYarOINXCS.
YHuBepcaibHbIe PeryJsaATHBHbIE 1efCTBUA

Camoopranu3anusi:

* BBIABIATH MPOOJEMBI U PpEIHICHUS B JKM3HEHHBIX W YUEOHBIX CHUTYyallUsiX, HCIIONb3Ys
OHOJIOrMYECKHE 3HAHUS,

* OPMEHTHUPOBATHCS B PA3IMUYHBIX MOAXO0JAX NMPHUHATHS peIIeHUH (MHAMBUIYAIbHOE, MPUHITHE
pelleHus B IpyMIie, IPUHITHE PEeIIeHU TPYIIoil);

* CaMOCTOSITEJbHO COCTABIISATh ANTOPUTM peIIeHUs 3a7ayd (MM ero 4acrth), BBIOMpATh
crocod pemieHUs yuyeOHOW OMOJIOrMuYecKod 3agaud C y4y€TOM HMMEIOUIMXCS PEecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh NpelaraéMble BapUaHThI pelIeHUl;

* COCTaBJATh IJIaH JeHCTBUM (IUlaH peanu3alMi HAMEYEHHOTO ajiropuTMa pEeUIeHHs),
KOPPEKTHPOBATh MPEAJIOKEHHBIH alroOpuT™M C Y4YETOM IMOJYyYEHHs] HOBBIX OHMOJIOTHYECKUX
3HaHUI 00 U3y4aeMOM OHMOJIOTHYECKOM OOBEKTE;



* JIeJ1aTh BBIOODP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CamokoHTpob (pediiexcus):

* BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJIS, CAMOMOTHBAIIUU U PE(IICKCHH;

* 1aBaTh a/ICKBAaTHYIO OLICHKY CUTYAllMH U MPEJIaraTh IjiaH €€ N3MEHEHNS,

* YUHUTHIBaTb KOHTEKCT M IPEABUIETh TPYIHOCTHU, KOTOPbIE MOTI'YT BO3HUKHYTHb IIPU PELIEHUU
yueOHOW OMOJOTrMYecKON 3ajJauM, aJalTUPOBATh PEIICHHE K MEHSIOUIMMCS OOCTOSTENbCTBAM;
* OOBSCHATHh NPUYHMHBI JOCTHKEHUS (HEIOCTHIKECHHUS) PE3yJbTaTOB JEATEIbHOCTH, J1aBaTh
OLICHKY IPHUOOPETEHHOMY OIIBITY, YMETh HAaXOJUTh MO3UTHUBHOE B MPOU3OIIEAIICH CUTYallUu;
* BHOCHUTH KOPPEKTHUBHI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, N3MEHHUBILIUXCS
CUTYalul, YCTAHOBJICHHBIX OLIMOOK, BO3HUKIIUX TPYAHOCTEN;

* OLICHMBATb COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSM.

IMOLMOHAJLHLIA UHTEJLJIEKT:

* pa3nuyarth, Ha3bIBATh U YIPABISATH COOCTBEHHBIMHU SMOLIUSMH U AMOLMSMU APYTHX;

* BBISIBJIAITh U aHAIM3UPOBATh IPUUYMHBI SMOLINN;

* CTaBUTH c€0S HA MECTO JPYrOro 4ejJOBEKa, IOHMMAaTh 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;
* OBJIAJETh CHUCTEMOW YHHUBEpPCAIbHBIX YUYEOHBIX PpEryISATUBHBIX JEHCTBUI, KOTOpas
obOecnieurBaeT (OPMUPOBAHHME CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSISI TO3UILIUS
JUYHOCTH), M JKU3HEHHBIX HABBIKOB JMYHOCTH (yIpaBiieHUs COOOH, CaMOJMCLUIUIMHBI,
YCTONYMBOTO MOBE/ICHU).

JInuHOCTHBIE pe3yJIbTaThl

IIarprnoTnyeckoe BOCIUTAHHE:

* IOHUMaHKE IIEHHOCTH OMOJOTMYECKOW HayKH, €€ pOJIM B Pa3BUTHH YEIOBEYECKOTO OOIIEeCTBa,
OTHOIIEHHE K OWOJOTMM KaK BaXHOM  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
OIIBITOB, JKCIIEPUMEHTOB, HMCCIEAOBAHMW M IPOEKTOB, CTPEMJICHHE K B3aHMOIIOHUMAHUIO U
B3aUMOIIOMOIIH.

JlyXOBHO-HPABCTBECHHOE BOCIIMTAHME!

* TOTOBHOCTH OILICHMBATh CBOE ITOBEJECHUE M IIOCTYNKH, & TAKKE IIOBEJECHHE W ITOCTYIKH
IPYTUX JIOAEH € IMO3ULMU HPABCTBEHHBIX HOPM M HOPM 3KOJOTMYECKOrO IpaBa C Y4YETOM
OCO3HaHUS NOCIIECTBUN ITOCTYIIKOB.

JcTeTHYecKoe BOCIIUTaHue:

* [IOHMMaHUE€ SMOILMOHAIBHOIO BO3JIEHCTBUS NPUPOABLI U €€ LeHHOCTU. L[eHHocTH HaydHOTO
ITO3HAHMUSL:

* OpUEHTalus B [JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY OHMOJOIMYECKMX Hay4dHbIX
Mpe/icTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPObI, B3aUMOCBA3SIX YEJIOBEKa C
MIPUPOJHOMN U COLIMATIBHOM CPENOi;

* pa3BuUTHE Hay4yHOW J0OO3HATENBHOCTH, MHTEpeca K OWOJIOTMYECKON Hayke U
HCCIIEA0BATENIBCKON NEATEIBHOCTH;

* OBJIQJICHHE OCHOBHBIMH HAaBBIKAMH MCCIIEI0BATEIBCKON NEATEIBHOCTH.

®opMupoBaHue KyJIbTYpPhI 310POBbS:

* OCO3HAHUE LIEHHOCTH JKU3HU; OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3/JI0POBBIO M YCTAaHOBKA Ha
30pOBBIIl  00pa3 KHM3HM (340pOBOE MHUTAaHHE, COOJIOJEHHWE TMTHEHMYECKHX IpaBHIL,
cOamaHCUpPOBAaHHBINA PEKUM 3aHATUN U OTAbIXA, PETysipHas pu3ndecKkass akTUBHOCTb);

* OCO3HAHWE TOCJIEACTBHA M HENPUATHE BPEIHBIX NPUBBIYEK (YHOTpeOJIEeHHE aJKOroJs,
HapKOTHUKOB, KypeHHE) U UHBIX (hopM Bpeaa Juist pU3NUECKOr0 U IICUXUYECKOTO 3/10pPOBbS;



* coOmrofieHre MpaBuyI OE30MACHOCTH, B TOM YHCJIE HAaBBIKM OE30MACHOTO TOBEICHUS B
MPUPOIHOM Cpee;

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

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

TpynoBoe BocniuTanue:

* AaKTMBHOE y4yacTHe B PEIICHUM MPAKTUYECKUX 3a7adu (B paMKax CeMbH, IIKOJbI, TOpoja,
Kpas) OHOJIOTMUECKOW U DKOJIOTMYECKOW HAaNpaBJIEHHOCTH, HMHTEpEC K IPAKTUYECKOMY
M3YYECHUIO MPoQeccuii, CBA3aHHBIX C OMOIOTHEH.

JKOJIOTHYEeCKOe BOCIIUTaAHHe:

* OpUEHTalUsi Ha MPUMEHEHHE OMOJOTMYECKMX 3HAHUW /I peleHus 3aaad B 00J1acTu
OKpY>Kalollle cpenbl, IUIAHUPOBAHUSA IOCTYNKOB M OILIEHKM HMX BO3MOXHBIX MOCIEICTBUIA
JUISL OKpYKaroLen Cpebl;

* TIOBBIIICHHE YPOBHS D3KOJOTHYECKOW KYyIbTYphl, OCO3HAHHE TJIOOATBHOIO XapakTepa
9KOJIOTHUECKUX MPOOJIeM U MyTe MX pEelICHUS; aKTUBHOE HETPHUSATHE ACUCTBUN, MPUHOCIIINX
BpEJl OKPYXKAIOIIEH Cpeae;

* TOTOBHOCTh K YYaCTHUIO B TPAKTUYECKON JIEATETLHOCTH SKOJOTUYECKOW HANpaBICHHOCTH.
AnanTanys 00y4aromerocsi K “3MEHSIOIUMCS YCIIOBHUSIM COLIMAILHON U IPUPOTHON CPEJIbI:

* 0OCBOEHHE 00Y4YaIOIIMMUCS COIIMAILHOTO OIbITa, HOPM U MPaBUIJI OOIIECTBEHHOTO MOBEACHUS B
rpymnmnax # CoOOlIECTBaX TMPU  BBINOJHEHWHM  OMOJOTMYECKUX  3aJad, MPOEKTOB U
HCCIEA0BaHUM, OTKPBITOCTD OIBITY U 3HAHUSAM JPYTHX;

* OCO3HaHHE HEOOXOMUMOCTH B (OPMUPOBAHWM HOBBIX OHOJIOTUYECKUX 3HAHWMA, yMEHUE
(dbopMynupoBaTh UAEHU, MOHATHUS, THIIOTE3bI 0 OMOJIOTMYECKUX O0BEKTaX U SIBICHUSX, OCO3HAHUE
nepuuTa COOCTBEHHBIX OMOJOTHYECKIX 3HAHUH, INTAHUPOBAHUE CBOCTO PA3BUTHS;

* YMEHHE OINEpPHPOBaTh OCHOBHBIMH TMOHSATHSMHU, TEPMHUHAMH U TPEICTABICHUSIMU B 00JIACTH
KOHIICTIIINM YCTOMYMBOTO Pa3BUTHS;

* YMEHHME AaHAJIMU3UPOBATh M BBIABISATH B3aUMOCBSI3U TMPUPOIBI, OOIIECTBA M SKOHOMHKH;
OIICHUBAHUE CBOWX JCUCTBUN C YYETOM BIUSHHS Ha OKPYKAWOIIYI0 Cpedy, JAOCTHKEHUS
1[eei ¥ IPeoA0ICHHS BHI30BOB M BO3MOYKHBIX TTI00ANBHBIX MOCIIECTBUIA;

* OCO3HAHHE CTPECCOBOM CUTYAIINH, OIIEHUBAHUE TPOUCXOIAIINX U3MEHEHHIM U UX TTOCIIEeICTBHIA;
OLICHUBAHHUE CHUTYyallUM  CTpecca, KOPPEKTUPOBAaHUE IMPUHUMAEMBIX penieHui u
e CTBHIA;

* YBOXXUTEJIbHOE OTHOILLEHUE K TOUKE 3PEHUS APYrOro YeIOBEeKa, €ro MHEHUIO, MUPOBO33PEHHUIO.

CoaepskaHue 3JIeKTHBHOIO Kypca

B o0Opa3zoBaTenbHOI mporpamMme MpeacTaBiIeHbl CIEYIOIINE Pa3aebl:
Kierka.
Pa3mHOXkeHUE U pa3BUTHE OPraHU3MOB.
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
oOyuaromuxcs. buonornueckoe HaOmOJeHHE M OKCIEPUMEHT TMPOBOAATCS B  (opme
J1a00paTOPHBIX PadOT M IEMOHCTPAITHHA.

s E



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

10-11 kaace.
Ne | HaumenoBanu | CopepxkaHue Llenesas Koi- OcHoBHBIE BHUALI JedarelbHOCTH | Mcnoab3oBaHue
/0 | € pa3uenoB U yCTaHOBKa BO o0y4armuxcs o0opynoBaHus
TeM ypoKa 4acoB
BBeaenmne 2 yaca
1-2 | Meroasl Ypoxk Ne 1 DopMUPOBaHKUE HABBIKOB 2 BriiBukenue runoresbl, uamMepenue | Jlatuuk kuciopoaa
ouonorunuecku | «Ilpakruyeckoe MIPAKTUYECKOTO KOHIIEHTPALUU KUCIOPO/a BO
X MIPUMEHEHHE OOIICHAYYHBIX | UCTIOIB30BAHUS BJIBIXa€MOM, BBIIBIXa€MOM BO3/yXe
UCCJIEIOBAaHUI | METOJIOB B HAyYHBIX METOJIOB
OHOJOTUYECKHIX HCCIe0BaHUs
WCCIICIOBAHUSIX )
Paszgea 1. Kinerka 12 yacos
3 benku JlaboparopHas BreisicHuth ycnoBus 1 OrnpenensoT akTUBHOCTD JlaTyuK onTUYECKOM
pabora Ne 1 aKTUBHOCTH ()EPMEHTOB MEPOKCUIA3HI CITIOHBI, U3MEPSIOT MJIOTHOCTHU
«3yuenue ONTUYECKYIO TIOTHOCTh
(bepMeHTaTUBHOI pacTBOpPOM
AKTUBHOCTH CJTFOHBI»
4-5 | Hykneunossie | JlaGopaTopHas [Monyuuts 2 [IpuroroBnenue 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 Opranesnis JlaGopaTtopHas Ha6umtonate niazmonus u 1 ITpuroroBneHne MuKporpenapara, Muxkpockor, Habop 11
KJIETKH pabora Ne 3 JIETIIIa3MOJIU3 B KIIETKE 00paboTka peakTuBaMu, paboTa ¢ MpEenapupoOBAHUS
«[Inazmonus u MHUKPOCKOTIOM
JIeTIa3MOJIH3 B
PaCTUTEIBHOM KIETKE»
7-8 | dorocunTes 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 OIbITA




9 dorocuHTe3 JIaGoparopHast BeisBuTh npouecc CoOuparoT yCTaHOBKY JUIst Hatuuku
pabota Ne 4 (bukcaluu yriekuciaoro OIIbITA, U3MEPSIOT I1OKa3aTeNN KHCJIOPOAa,
«Onpenenenue ras3a BOJHBIM PaCTCHUEM cpenbl, UKCHPYIOT 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, ANEKTPONPOBOJAUMOCTH,
HapyKHOU «BnusHue ocMoca Ha OCMOTHUYECKHX IPOLIECCOB 00pabaThIBatOT PE3y/bTAThI OIBITA JMHEHKa
KJICTOYHOU TYPrOpHOE COCTOSIHUE
MeMOpaHbl KJICTOK»
11 | Crpoenue u JlaboparopHas BBIICHUTH pOJIb KYTUKYJITBI Cobuparot HaTtauk
byHKIIUN pabota Ne 6 Y IpOOKU B 3alIUTE OT YCTaHOBKY JJIst BJIAKHOCTH
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 o0OMeH 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 Mukpockor, Habop
pabota Ne 8 XPOMOCOMHOT0 armapaTa MHUKpPOIPENapaThl, U3y4aloT UX MHUKpPOIpEnapaToB, Ha-
«[loBeneHne xpoMocoM Npu | MPU MUTO3€ 0] MUKPOCKOIIOM, 00pa0aThIBalOT 60p 11
MHUTOTHYECKOM JICJICHUH B pe3yabTaThl HAOIIOACHUH npernapupoBaHus
KJIETKaX pacTEHUN»
14 | Meiio3 JIaGoparopHast Onwucath U3MEHEHUS [TpuroraBnuBarOT BpeMEHHbIE Muxkpockor, Habop
pabora Ne 9 XPOMOCOMHOTO armapara MUKpPOIpEnapaThl, U3y4aloT UX MHUKPOIPENapaToB,
«IToBenenue pu 110] MUKPOCKOIIOM, 00pa0aThIBatOT Habop A




XPOMOCOM TIpHU
MEHOTHYECKOM
JIeJIEHUU B

KJIETKaX pacTEHUI»

Melo3e

pe3ybTaThl HAOIIOIEHUI

npernaprupoBaHus

Pa3nen 2. PasMHoKkeHHe M pa3BUTHE OpraHu3Ma 4 yaya

15- | Onnokneroun | JlaGopaTtopHas BoisBUTE CXOaCTBA U 2 [IpuroraBnuBaroT BpEMEHHbIE Mukpockorr, Habop
16 | vle opranm3mer | pabora Ne 10 pasiuyus KJIETOK MHUKpOIIpenaparsl, H3y4aT UX MHUKPOIpENnapaToB
«CpaBHUTEIBbHAS OJTHOKJIETOYHBIX 0] MUKPOCKOIIOM, 00pa0aThIBatOT

XapaKTepUCTHKA OpPTraHU3MOB pe3yabTaThl HAOIIOACHUI
OJTHOKJIETOYHBIX
OpPTaHU3MOBY
17- | ’Kusnenunelie JlaGopatopHas N3yuuts pazsutue 2 N3yuarot nojg MUKpOCKOIIOM Muxkpockor, Habop
18 | muxos pabora Ne 11 criopoduTa u rameropuTa MTOCTOSITHHBIE MUKPOIIPETIapaThl, MHUKPOIpENapaToB
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 MUKpOIpenaparbl, U3y4aroT UX IpernapupoBaHus
XpPOMOCOM «BHemHee crpoenue MOJUTEHHBIX XPOMOCOM B 0] MUKPOCKOTIOM, 00pa0aThIBatoT
MTOJTUTEHHBIX XPOMOCOM CBSI3U C TPAHCKPHUIITUOHHON pe3yIbTaThl HAOIIOACHUH
KOMapOB-3BOHIIOBY aKTUBHOCTBIO
21- | I'eneruka JIaGoparopHast Onpenenutsb 2 N3y4aroT noa MUKpOCKOIIOM Muxkpockor, Habop Juis
22 | yenmoBeka pabota Ne 13 I0JIOBOM IIOCTOSIHHBIE MUKPOIIPENapaTshl, IIpENapupoOBaHus
«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 | ™ pabota Ne 14 (eHoTUnMYeCcKue IIOCTOSIHHBIE MUKPOIIPETapaTsl, MHUKpOIPENapaToB
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 IIPOU3BOJILHON
HOIYJISILIUH «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 aJIJICIICH U (EHOTHITIOB, paCYEThI (EHOTUITYECKUX
HOMYJISILIUN «Pacuet yacToThI TEHOTHUIIOB MOIYJISALUU Ha KaJIbKYJIATOpE IIPU3HAKOB,
BCTPEYAEMOCTH AJIJIENEN KaJbKYJISATOD
Y TEHOTUIIOB B IOILYJISILIUKY
Pa3nen 6. OxkocucreMbl 6 4acoB
29 | Dkonoruvecku | Ypok Ne 3 JlokazaTp 3aK0H coBMecTHO | 1 Hab6nronarot 1eMOHCTpallMOHHBIN Jlatunku kucnopoja,
e akTopsl «Ornpenenenue CUibl neicTBUs paKkTOpoB OIIBIT, 3aPUCOBBIBAIOT CXEMY pH, x10pua-noHoB,
BO3JEHCTBUSA YCTaHOBKH, (DUKCHUPYIOT X0/ U OCBEILEHHOCTH,
9KOJIOTMYECKUX (PAKTOPOBY» pe3yJbTaThl OMbITA TEeMIIEpaTyphl,
OTHOCUTEIILHOMI
BJIQXKHOCTH
30 | 3akoHOoMepHOC | Ypok Ne 4 Jloka3atpb 3ak0oH coBMecTHO | 1 Ha6nronarot neMoHCTpaliMOHHBIN JlaTuuku TeMreparypsi,
TH IEUCTBUS «Bnugaue coueranus nencTBUs PakTopoB OIIBIT, 3aPHUCOBBIBAIOT CXEMY pH, kucnopona,
JKOJIOTMYECKH | SKOJIOTMYECKHX YCTAHOBKH, (PUKCUPYIOT OCBEILIEHHOCTH
X (axTopoB (akToOpoB Ha XOJ1 ¥ PE3YJIBTATHI OIBITA
MHTEHCUBHOCTh
(dboTocuHTE3a»
31 | Dxonoruuecku | JlaboparopHast BoisiBuTh (huznueckuii 1 CobuparoT ycTaHOBKY, paboTaroT C JlaTunk TemMneparypsl
€ 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 JlaTuuk TemMneparypsl




€ 3aKOHBI paborta Ne 18 MEXaHHU3M TMpaBwiIa AJieHa JaTduKamu, 00pabaThIBAIOT
U [paBuUIIa «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 | 'noGanbHbIE Ypok Ne 5 Jloka3aTh CB3b 1 Hab6nronarot 1eMOHCTpallMOHHBIN Temmneparypsl,
skosoruueckue | «I[lapHUKOBBII MapHUKOBOTO ) (deKra ¢ OTIBIT, 3aPHUCOBBIBAIOT CXEMY OTHOCHUTEILHOM
POoOJIEMBI s dexT u rodasbHOe I00aTbHBIM OTETUICHUEM YCTaHOBKH, (DUKCHUPYIOT BJIQYKHOCTH
MOTETUICHUEY XOJI ¥ pe3yJIbTaThI OTIBITA BO3/IyXa,
KHCIIOpO/Ia,
pH
HUTOI'O: 34 yaua.

ITepedyenn TeM yueOHO-MCCIe10BATEIbCKON U MPOCKTHOM eATEIbHOCTH IKOJIbHUKOB.
. OneHka kayecTBa BO3JIyIIHOM cpebl B y4eOHbIX KaOMHETaX MIKOJIBI.
. OnieHka kayecTBa BO3IyIIHOM cpe/ibl IPU COAEPKAHUH )KUBOTHBIX B 3aKPHITOM ITOMEILIEHUH.
. OnieHka kayecTBa BO3JIyIIHOM cpe/ibl B KJIETKaX KPoJbYaTHHUKA ITPU OTKPBITOM U 3aKPHITOM COJIEP’KaHUU )KUBOTHBIX.
. Onpenenenre HEOOXOMMOCTH MOJMBA CETbCKOXO3SHCTBEHHBIX pacTeHUI.
. Onpenenenue miog0poIus IOYBbI B TUYHOM NPUYCaTeOHOM XO0341CTBE.
. @eHonorus ¢ AaTYMKaMHU IpezcKkazaHre TpUOHBIX CI0EB, YpO)KaeB IUKOPOCOB.
. Onpenenenue kayecTBa BO3AYIIHOM cpe/ibl B MapHUKAX U TEIUIMIIAX.
. Onpenenenue ycioBUil XpaHEHHs MUILEBBIX MPOIYKTOB B €CTECTBEHHO-TIPOXJIaIHBIX MOMELICHUAX (OO0, HOrped, JIeTHHK).
. 3aBUCHMOCTH KaueCcTBa BO3AYIITHOW CPEIbI KHUJIBIX TTOMEIICHUH OT PeKUMa MTPOBETPUBAHUS U BIAKHOU YOOPKH.
10. CxkopocTh MOpYHM IUI0/I0B U KOPHETIOIOB IPH HECOOIIOCHUN YCIIOBUM XpaHEeHHUS.
11. Onpenenenne pH oprannueckux yaoOpeHuit (HaBo3, 'yaHO) pa3HbIX CPOKOB Pa3IOKEHHUS.
12. Co3nanue cucTeMbl JOMAITHET0 MOHUTOPUHTA KAaYeCTBA CO/IEPIKaHUs CebCKOX03IHCTBEHHBIX )KUBOTHBIX B JITTX.
13. Co3nanne TOCTYITHOM CUCTEMbl 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 pasnene mpencraBiieH CIIMCOK KHUT M CCBUIOK Ha CAWThl, B KOTOPBIX Oosiee MOAPOOHO OCBAILICHBI PAa3JIMYHbIE acleKThl PacCMaTpUBACMBIX
BONpPOCOB. VX MO’KHO PEKOMEH/10BaTh KaK YUUTEINI0, TaK U 00y4aeMbIM, IIPOSBUBLIMX UHTEPEC K U3y4aeMoil Teme.
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Kepeobuora E. JLLEI'D. buonorus: teopernyeckue 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-MeToaMUYECKOE TOCOOUE —
Pocros v/]1: Jlernon, 2009.— 176 c.

Jlatromma B. B. buonorus. XXuBotHele. 7 knacc: pabodas TeTpans mis yautens.— M.: IIpoda, 2004.— 160 c.

Jlattomma B. B., Yunuesa I'. A. buonorus. )KuBoTHsle. 7 Ki1acc: TeMaTHYECKOE U MOYPOUYHOE TUTAHMpOBaHKe K yueOHuky B. B. JlaTrommna u
B. A. lllankuna «buonorus. )KuBotHsie» nocodue ams yuurens.— M.: [Ipocda 2003.— 192 c.

HukumoB A. U. Kak obydare Ouonoruu: XXusotneie: 7 ki.— M.: I'ymanut. usn. unentp BJIAZIOC, 2004. — 200 c. Hukumos A. U.,
ITerpocosa P. A. u np. buonorus B Tabnumax.— M.: « MJIEKCA», 1998.

Huxkumos A. U., Tepemos A. B. lunaktuueckuii matepuan no 3o0o0iorud. — M.: PAYDB «urtanensy», 1996. — 174 c.

[Taceunuk B. B. buonorus. Meroanka nHIUBUAYaTbHO-TPYNTIOBOH aesTenbHocTH. — M.: IlpocBemenne, 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 eMHOMY TOCYAapCTBEHHOMY 3K3aMeHy: Ouomorus. XKuBorasie. — M.: Ilpoda, 2004 — 272 c.

Caiit ®UIIN. OtkpbiThiil 06aHK 3amaHuil 711 (OpPMUPOBAHMS E€CTECTBEHHOHAYYHOM TIpaMOTHOCTH [OnekTpoHHbI pecypc]: — URL:
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-gramotnosti (zara oopamenus: 10.05.2021).

Caiir Enunas xoyutekuusi nupoBbiX 00pa3oBaTeNibHBIX pecypcoB [DnektponHblii pecypc]: — URL: http://school-collection.edu.ru/catalog
(mata obpamenus: 10.05.2021).

Caiit denepanbHblii HEHTP HHPOPMAIMOHHO-00Pa30BaTEIbHBIX pecypcoB [DmexkTpoHHbI pecypc]: — URL: http://fcior.edu.ru/ (mara
obpamenus:  10.05.2021). Iudposbie nmadoparopuun  Releon  [Dnexrponnsrii  pecypc]: —  URL: https://rl.ru/  (mara

obpamtenus: 10.05.2021).
Kpyrusriit cron: Ludpossie naboparopun B coBpeMeHHOM 1mKkoie [DnekTponHsiii pecype]: — URL: https://www.youtube.com/watch?v=gBj-
tolw2N4 (nata oopamenus: 10.05.2021).

Hayunas onekrponHas OuOmmorexa «KubOepnenunka» [Onextponnsiii pecypc]: — URL: https://cyberleninka.ru/ (mara oOpamenwust:
10.05.2021).

DnexkTpoHHas OuOIMOTEKa auccepranuii u aBTopedeparos [daekTponnsiii pecypce]: — URL: http://www.dissercat.com/ (mata oGpamieHus:
10.05.2021).

Hayunas snextponnas 6ubaroreka «Elibrary.ru» [Dnextponnsiit pecypc]: — URL: https://elibrary.ru (mata oopamenus: 10.05.2021).
OOpasoBarenbHblii opTan Juisi moarotoBku k BIIP [Onekrponnsiii pecypc]: — URL: https://bio6-vpr.sdamgia.ru/ (mara oOpaieHus:

10.05.2021).
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