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HosicHuTebHASA 32NN CKA

OcHaienue o011e00pa3oBaTeIbHBIX KO COBPEMEHHBIM aHAJIOTOBBIM U IIU(POBHIM
00opyIoBaHUEM SBJISETCS MaTepHaIbHON 0a30ii peanu3anuu deneparbHOTO roCy1apCTBEHHOTO
00pa30BaTeNbHOTO CTaHApTa. ITO OTKPHIBAET HOBBIE BO3MOXKHOCTH B YPOUHOI M BHEYPOUHOH,
BHEKJIACCHOMU JEATENIbHOCTHU U SBISETCS HEOTHEMIIEMBIM YCIIOBHEM (DOPMUPOBAHHS
BBICOKOTEXHOJIOTHYHOI Cpe/ibl MKOJIbI, 6€3 KOTOPOH CII0KHO MPEICTaBUTh HE TOJIBKO
npodmibHOE 00y4eHHne, HO ¥ COBPEMEHHBIM 00pa30BaTeNbHBIN poliecce B ieJoM. Paspacraercs
10JI€ B3aUMOJCICTBUS YUCHUKA U YUUTENS, KOTOPOE PACIPOCTPAHSAETCS 3a CTEHBI IIKOJIbI B
peaNTbHBIN U BUPTYaIbHBINA conmyM. Vcronbp30BaHue yaeOHOTO 000PYIOBAHMS CTAHOBUTCS
CPEICTBOM 0OecTeueHHs 3TOro B3aUMOACHCTBUSI, TeM OoJiee B yCIOBUSIX 00y4YEeHHUS MTPEIMETY Ha
yrayOnEHHOM YpOBHE, IIpeIoiaracMoM npoduan3anueii o0ydeHus.

ean u 3anaun

peayin3anysi OCHOBHBIX 00111€00pa30BaTeNbHbIX IPOrpaMM IO y4€OHBIM IIpeAMETaM
eCTeCTBeHHO-HaquOﬁ HaITPpaBJICHHOCTH, B TOM YUCJIC B paMKaxX BHCYPOYHO
NesITeIbHOCTH 00yUaroIInXcs;

pa3paboTKa U peanu3aiys pa3HOYPOBHEBBIX JOMOJHUTEIBHBIX 0011€00pa30BaTeIbHBIX
Imporpamm GCTGCTBGHHO-HayLIHOI\/JI HAITpaBJICHHOCTH, a TAKKC UHBIX IIPpOrpamMmM,

B TOM YHCJIE€ B KAHUKYJISIPHBIA NEPUOL;

BOBJICUCHHC yHallIUXCA U MEAATrOTMYCCKUX pa6OTHI/IKOB B IIPOCKTHYIO ACATCIbHOCTD,
opraHu3anys BHe y4eOHOM NesITeIbHOCTH B KaHUKYJISIPHBIN Nepruos, pa3paboTka u
peanu3alysi COOTBETCTBYIOIINX 00pa30BaTeNbHBIX IPOTPaMM, B TOM YHCIIe Ul jarepeii,
OpTraHHU30BaHHBIX O6pa3OBaTeJ'II)HBIMI/I opraHu3anyvsaMu B KﬁHHKyJI)IpHLIfI nepuon;
MOBBIIIEHUE NTPO(HECCHOHATIBEHOTO MacTepPCTBA Melarornyeckux pabOTHUKOB LIEHTpa,
peaTM3yIOLINX OCHOBHBIE U JONOJHUTENbHbIE 00111€00pa30BaTeIbHBIE IPOTPAMMBI.

Coznanue nenrtpa «Touka poctay npeanoaraeT pa3BuTue o0pa3zoBaTebHON HHPPACTPYKTYpHI
00111e00pa30BaTeIbHOM OpraHu3aliy, B TOM YHCIIE OCHAIIEHUE 00111e00pa3oBaTeIbHOM
OpraHu3aluu:

000pynOBaHUEM, CPEACTBAMH OOYUCHHS U BOCIIUTAHUS [Tl U3YUEeHHS (B TOM YHUCIIE
HKCIIEPUMEHTAIBLHOTO0) PEIMETOB, KYPCOB, TUCUHUILINH (MOYyIIeH ) ECTECTBEHHO-
Hay4YHOUW HAIPaBIECHHOCTH MPU peaTU3alliid OCHOBHBIX 00111€00pa30BaTEeIbHBIX
MPOrpaMM U IOMOJHUTENBHBIX 0011e00pa30BaTeIbHBIX MPOTPaMM, B TOM YUCIIE JUIS
pacumpeHus coepkaHus yueOHbIX npeameToB «Duszukay, «Xumusy», «buomaorus»;
o0opy/noBaHUEM, CPEACTBAMH OOYUYESHHS U BOCITUTAHHUS JIJIS pean3aliy MporpaMm
JOTIOTHUTEILHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHON HaMpaBIeHHOCTEH;
KOMITHIOTEPHBIM M MHBIM 000PY/I0BaHUEM

B mpouecce gopmupoBaHus SKCIEPUMEHTAIbHBIX YMEHUI YYEHHMK OOydaeTcs IpelcTaBisaTh
uHpopMaluio 00 UCCIeIOBAaHUN B YETHIPEX BUAAX:

B BepOaJIbHOM: OIHMCHIBATH IKCIIEPUMEHT, CO3/IaBaTh CIOBECHYIO MOJIEIb dKCIIEPUMEHTA,
(GUKCUPOBAaTh BHUMAHWE HA U3MEPACMBIX BETMYNHAX, TEPMUHOJIOTHH;

B TaOJIMYHOM: 3alOJTHATH TaOIHUIIBI JAHHBIX, JIEKAIIUX B OCHOBE MOCTPOEHUS TpadrKoB
(TIpu ATOM y y4daImuxcsi BOSHUKAET IEPBUYHOE MPEACTABICHUE O MacIITa0axX BEJIMYNH);

B TrpadUyecKkoM: CTPOUTh TpadUKH MO TAOIMYHBIM JaHHBIM, YTO MAET BO3MOXKHOCTH
Mepexo/ia K BBIABMKEHHUIO TUTIOTE3 O XapaKTepe 3aBUCHMOCTH MEXKIYy BEIMUYMHAMU (TIPH
S9TOM YYHUTENIb IOKAa3bIBACT MPEUMYINECTBO B BHU3yaJIM3aIlUU 3aBUCHUMOCTEH MEXKITY
BEJIMYMHAMU, HATJISITHOCTH 1 MHOTOMEPHOCTH );

B BHJIC MAaTEeMaTHYECKUX ypPAaBHECHHI: JaBaTh MaTEMaTUYECKOE OIMHCAHWE B3aUMOCBS3H
BEJIMYMH, MaTeMaTHUeCKoe 0000IIeHHE.

(hopMHpOBaHHE WCCIIEIOBATENILCKUX YMEHUW YyYaluXCs, KOTOPBIC BBIPAXKAIOTCS B
CIEAYIOLIUX JEHCTBUSAX:

oTmpeeeHUE MPOOIEMBI;



PoNoO~WN

MMOCTAaHOBKA UCCIIE0BATEIbCKON 3a1a4H;

IUIAaHUPOBAHUE PEIICHUS 3a/1a4H;

IMOCTPOEHUE MOJIEIIEH;

BBIIBIDKEHUE TUIIOTES;

AKCIIEPUMEHTAJIbHAS POBEPKA TUIIOTE3;

aHaJIW3 TAHHBIX SKCIIEPUMEHTOB WU HaOI0AeHUi; 8. popMyIHpoBaHUE BHIBOOB.

OpMaTHUBHAas1 0a3a

®denepanpHblil 3ak0H 0T 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 o6pa3zoBanuu B
Poccuiickoit deneparun» (¢ u3M. u gom., Beryi. B cuiy ¢ 01.09.2020) —

URL.: http://www. consultant.ru/document/cons_doc_LAW 140174

(mata obpamienus: 10.04.2020).

[TacnopT HanmoHanbHOrO NpoekTa «O6pazoBanue» (yrB. npezuguymom CoBeTa npu
IIpesunente PD 110 cTparern4eckoMy pa3BUTUIO U HALIMOHAJIBHBIM IIPOEKTAM, IIPOTOKOJI
or 24.12.2018 N 16) — URL.: //https://login.consultant.ru link ?req=doc&base=LAW-
&n=319308&demo=1 (marta oopamenwus: 10.04.2021).

lNocynapcrBennas nporpamma Poccuiickoit @eneparuu «Pa3sutre o6pa3oBaHus»
(YtBepxnena IlocranosnenueM IlpasurensctBa PO ot 26.12.2017 N 1642 (pen. ot
22.02.2021) «O6 yTBepsKIACHUH rOCYAapCTBEHHOM porpammbl Poccuiickoit denepariuu
«PazBuTHe obpazoanus» — URL: http: //www.consultant.ru document
cons_doc LAW 286474 (nara obpamenus: 10.04.2021).

[Mpodeccnonanbusbrii crangapt «lleqaror (egarornyeckas AeITeILHOCTD B
JIOIIIKOJIbBHOM, Ha4aJIbHOM 0011IeM, OCHOBHOM O0IIIeM, CpeiHeM 001eM 00pa3oBaHuN),
(BoctiuTarens, yaurtedns)» (ped. ot 16.06.2019 r.) (Ilpukaz MunucrepcTBa Tpyaa u
coranbHoM 3ammThl PO o118 okTsa6ps 2013r. Ne 544H, ¢ ”3BMEHEHUSAMH, BHECEHHBIMU
nprka3oM MuHUCTEpCTBa Tpyna u corzamuTsl PO ot 25 nekadps 2014r. Ne 11151 u ot
5 aBrycta 2016r. Ne 4221) — URL: // http://mpodcranmaprnenarora.pd (nara
oOpatenus: 10.04.2021).

[Tpodeccuonanbhblit cranaapt «llegaror 10NOIHUTENBHOTO 00pa3oBaHus 1eTel n
B3pocibix» (IIpukaz MunuctepcTBa Tpyaa U conraibHON 3amuTthl PO ot 5 mas 2018 .
N 298H «O06 yTBepxeHuH npodeccuoHanbpHOro cTanaapra «llenaror 10MoJIHUTETLHOTO
oOpa3zoBaHus nereit u B3pocibix») — URL:
/Inttps://profstandart.rosmintrud.ru/obshchiyinformatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/reestrprofessionalnykh standartov/index.php?

ELEMENT ID=48583 (nata obpamenuns:10.04.2021).

®denepalibHbIN rocyAapCcTBEHHBIN 00pa30BaTENbHbIN CTaHAPT OCHOBHOTO OOIIIEro
oOpa3oBanus (YTBepxk/ieH npukazoM MuHHucTepcTBa 00pa3oBaHus U HayKu Poccuiickoit
Ddeneparuu ot 17 gexabps 2010 r. N 1897) (pen.21.12.2020) — URL.: https://fgos.ru
(mata oOpamenus: 10.04.2021).

®enepalibHbIN rocyAapCcTBEHHBIN 00pa30BaTENbHbIN CTaHIAPT CPETHETO OOIIETO
oOpa3oBanus (YTBepxk/eH npukazoM MuHucTepcTBa 00pa3oBaHus U HayKu Poccuiickoit
Oenepannn ot 17 masg 2012 1. N 413) (pen.11.12.2020) — URL: https://fgos.ru (nata
oOpareHus:

10.04.2021).

MeTtoauyeckue peKoMEeHAaluK 0 CO3JJaHHI0 U PYHKIIMOHUPOBAHUIO JETCKUX
TexHonapkoB «KBaHTopuym» Ha 6a3e 0011e00pa3oBaTeIbHBIX OpraHU3aINHI
(YTBepxaensl pacriopsbkeHueM MunuctepcTBa pocBenienus Poccuiickoit deneparun
ot 12 saBaps 2021 r. N P-4) — URL:
http://www.consultant.ru/document/cons_doc LAW 374695/ (nata obpaieHus:
10.043.2021).

OO0mas xapakTepucTHKA

Jlannas oOpazoBaTenbHast MporpamMma 00ecreyuBaeT CO3HATEIbHOE YCBOCHUE YUAIIUMUCS
BO)XHEHIINX OMOJIOrMYECKUX MOHATHH, 3aKOHOB U TeOpuil, popMupyeT npeacTaBIeHUe O POIIH
OMOJIOTHH B ITI03HAHUU KUBOTO MHpa U B )XU3HU YCIJIOBCKA. OCHOBHOE BHUMAaHHE YACTIACTCA
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CYIIHOCTH OMOJIOTHUYECKHX SIBICHUH, TPOIIECCOB U METOAaM UX u3ydeHus. CTpyKkTypa
MPEJICTAaBICHHBIX B JAHHOM IIpOrpaMMe IUIAHOB YPOKOB M TAOOPATOPHBIX paboT OTpakaeTcst
MOCJIEI0BATEIbHOCTD U3YyUEHHS U cojiepkanus ouonoruu B 10 kmaccax.

OcHoBHOE coiepKaHue Kypca 8 Kilacca HallpaBIeHO Ha (POPMHUPOBAHUE Y O0yUaAOLIUXCS
3HAHWI U yMeHUH B o0nactu obmieit ouonorun. CoaepxaHue Kypca OpHEHTHUPOBAHO Ha
yriayOJieHne U pacuiipeHue 3HaHui, o0yJaromuxcsi 00 00X 3aKOHOMEPHOCTSIX KU3HHU,
3aKOHOMEPHOCTSX KU3HU Ha KJIETOYHOM YPOBHE, 3aKOHOMEPHOCTSX KU3HU HAa OPraHU3MEHHOM
ypoBHe. OOpa3oBaTenibHas IporpaMmMa Mo3BOJIIET HHTETPUPOBATh peann3yeMble 3/1eCh
MOJIXO/IbI, CTPYKTYPY H COJEpKaHKe MpU opranu3anuu ooyuenus ouonornu B 10 kinaccax,
BBICTPOCHHOM Ha 0a3e JIr000ro 13 JOCTYIHBIX yueOHO-MeToanueckux komruiekcoB (YMK).
Hcnonw3oBanue obopynoBanus neHTpa «Touka pocray npu peanuzanuu nanHoit Ol mo3pomser
CO3/aTh YCIIOBUSI:

® U pacIIMpPEHHs COAEPKaHMs IIKOJIBFHOTO OMOJIOTHYECKOTO 00pa30BaHNUS;
e ISl MOBBIIICHUS TIO3HABATENILHONW aKTUBHOCTH O0YYAIOIINUXCSI B €CTECTBEHHO-HAYYHOMH
oOnacry;
® IS pa3BUTHUS JIMYHOCTU peOeHKa B Iporiecce 00ydeHus OMOJIOTUHU, €r0 CIIOCOOHOCTEH,
dbopMUPOBaHUS U yIOBIETBOPEHUS COIIMATLHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;
e 115 paboThI C 01APEHHBIMHU HIKOJBHUKAMHU, OPraHU3alMK UX PAa3BUTHS B Pa3IMUHbIX
o0macTsx 00pa30BaTENbHOM, TBOPUECKON AesTenbHOCTH. [Ipumensist nndpoBsie
nabopaTtopuu Ha ypoKax OMOJIOTHH, yYallecss CMOTYT BBIIIOJIHUTH MHOKECTBO
1ab0paTOPHBIX pabOT U SKCIIEPUMEHTOB I10 TIPOTpaMMe OCHOBHOM IITKOJIBI.
O6mas 6uosnorus: aeiicteue (epMEHTOB Ha cyOCTpaT Ha npumepe karanassl. Pasnoxkenue HyOs.
Bnusinue pH cpenbl Ha akTUBHOCTH epMeHTOB. DaKTOPBI, BIUSIOIINE HA CKOPOCTH Ipoliecca
dorocunTe3a. M3yueHne KI€TOK U TKaHEH pacTeHHI U KUBOTHBIX HA TOTOBBIX
MUKpoOIIpenaparax 1 ux onucanue. BolsiBieHrne U3MEHUUBOCTH Y OPraHU3MOB. BrisiBieHue
MPUCTIOCOOJICHHI Y OPTaHU3MOB K cpejie 0OuTaHus (Ha KOHKPETHBIX IIPUMeEpax).
JInuHOCTHBIE, METAIIpEIMETHBIE U TIPEIMETHBIE PE3YIIbTATHI

OcobeHHOCTH Cofiep KaHusl CTPYKTYPHBIX KOMIIOHEHTOB paboyeil mporpamMmsl 10
ouonoruu B 10 kimaccax ¢ ucmonbp3oBaHueM 00opynoBanus 1eHTpa «Todka poctay
[Tnanupyemsble pe3yabTaThl 00yueHus 1o kypey «buonorus. 10 kimacey.

JInuHOCTHBIE pe3yJIbTaThI:
1. Oco3HaBaTh €IMHCTBO U LIETOCTHOCTh OKPY’KAIOILIET0 MUPA, BO3MOXKHOCTH €ro
03HAaBAaEMOCTHU U OOBSICHUMOCTH Ha OCHOBE JOCTHKEHUIN HAYKH.
2. TlocteneHHO BhICTpauBaTh COOCTBEHHOE 11€JI0OCTHOE MUPOBO33pPEHHE.
3. Oco3zHaBaTh MOTPEOHOCTH M TOTOBHOCTH K CaMOOOPa30BaHUIO, B TOM YHUCIIE M B PAMKax

CaMOCTOSITENIBHOM 1€ATENBHOCTH BHE IIKOJIBI.

4. OueHuBaTh )KM3HEHHBIE CUTYAI[UU C TOUKH 3pEHUs O€30MMacHOro oopasa KM3HU U
COXpaHEHHUSI 310POBbSL.
OneHnBaTh K0JIOTMYECKUI PUCK B3aMMOOTHOIIEHHUH YEI0BEKA U TPUPOIBL.

6. dopMupoOBaTh FIKOJIOTUUECKOE MBIIIUIEHUE: YMEHHE OLIEHUBATh CBOIO JIEATEILHOCTD U

MOCTYIKHU APYTUX JIFOJIEN C TOUKH 3PEHUS COXPaHEHUs OKPYXKAlOIIel cpesibl — rapaHTa

XKHU3HHU U OJIarornoixyydus Jroed Ha 3emie.

MertanpeameTHble pe3yJbTaThl:
Perynsarusneie YV /I:
1. CamocrosiTenbHO OOHApYXUBaTh U (HOPMYIHPOBATh YUeOHYIO MPOOIEMY, OPEAesATh
1eNb y4eOHOU AeATeNbHOCTH, BBIOUpATh TEMY MPOEKTA.
2. BwiaBuraTh BepcHH pemIeHHs MPOOIEMBI, 0CO3HABAaTh KOHEYHBIH Pe3yibTaT, BRIOMPATh U3

IPEVIOKEHHBIX U NCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS 1IEIIH.

3. CocraBisTh (HHIUBUAYAJIHHO WM B TPYIIIE) TUIAH PEIICHUS POOIEMBI (BBITOTHEHHS

IIPOEKTA).

4. Paboras 1o miaaHy, CBEpATh CBOU JAEUCTBHUSA C IIENIbIO U, IPU HEOOXOJUMOCTH, UCTIPABIIATH

OLIMOKH CaMOCTOSITEIIBHO.

o




5.

6.

B auanore ¢ yuureneMm COBEpIIEHCTBOBATH CAaMOCTOSITEIBHO BBIPAOOTAaHHBIE KPUTEPUHU
OLICHKH.

CpenctBoM (pOpMHPOBAHUS PETYIATUBHBIX Y Y [l CITy’KaT TEXHOJIOTHs TPOOIEMHOTO
JIMaJIOra Ha 3Talle U3y4E€HUs HOBOIO MaTepHualla U TEXHOJIOTUS OLIEHUBAHUS
00pa30BaTeNbHbIX JOCTHKEHUN (YUEOHBIX YCIIEXOB).

IHosuaBatenpunie YY/I:

1.

2.

AHanM3upoBaTh, CPABHUBATH, KIIACCH(PHUIIMPOBATH U 00001IaTh (haKTHI U SBICHHSL.
BBISBASTS NPUYHMHBI U CIEACTBUS MPOCTHIX SBICHUI.

OcCyIecTBIATh CpaBHEHHUE, CEPHALIMIO U KIIACCU(PUKALINIO, CAMOCTOSTEIILHO BRIOUPAST
OCHOBaHUS U KPUTEPUH JIJIs1 YKa3aHHBIX JIOTUYECKUX ONEpallnii; CTPOUTh
KJIaccU(UKALMIO HA OCHOBE JTUXOTOMHYECKOTO JIeNICHHsI (Ha OCHOBE OTPULIAHHS).
Ctpouts JTOrHYecKoe paccyKIAeHHe, BKIIIOYAIOIIEe YCTAHOBICHUE TPUIHMHHO-
CJIEICTBEHHBIX CBS3EH.

CoznaBaTh cXeMaTHUYECKHE MOJEIH C BBIJCJIEHUEM CYLIECTBEHHBIX XapaKTEPUCTHK
oOBeKTa.

CocTaBiATh TE€3UCHI, pa3JIMYHbIE BU/IbI IJIAHOB (IIPOCTHIX, CIOKHBIX U T.II.).
[TpeoOpa3oBEIBaTH HHPOPMAITUIO U3 OJHOTO BUAA B JPYTOH (TAOJIUIly B TEKCT H TIp.).
BbrunteiBaTh BCE YPOBHU TEKCTOBOM MH(OPMALIUU.

YMeThb onpenensiTb BO3MOXHBIE HCTOUHHKH HEOOXOMMBIX CBEIEHU, TPOU3BOIUTH
MOKMCK MH(POPMAINH, aHATU3UPOBATH U OLIEHUBATh €€ JOCTOBEPHOCTD.

Kommyaukatusaele YVY I

1.

2.

CaMocCTOsATEIHbHO OPTaHU30BBIBATH YU€OHOE B3aUMOACHCTBHE B IpyMIe (ONpeaeiiaTh
oO11Ke 1eH, pacpeaesaTh POy, 10TOBapUBaThCs APYT C APYTOM U T.1.).

CpenctBoM GpopMUPOBaHUS KOMMYHUKATUBHBIX Y'Y J] clly’kaT TEXHOIOTHS TPOOIEMHOTO
Jquaora (moOy Kaarouii ¥ NOABOASIINN AUAJIOT) U OpraHu3anus paboThl B MaJIbIX
rpyIIax, a TAKXKE UCIO0Jb30BaHUE HA YPOKaX 3JIEMEHTOB TEXHOJOTHH MPOAYKTUBHOTO
YTEHUS.

IIpenMeTHBIE PE3YJIbTATHI:

1.

(hopMHpOBaHNE LIEHHOCTHOTO OTHOILIEHUS K KUBOW MPUPOJIE, K COOCTBEHHOMY
OpraHu3My; MOHUMaHHUEe PO OMOJIOrUU B (OPMHUPOBAHUN COBPEMEHHON
€CTECTBEHHOHAY4YHOU KapTHHBI MUPA;

YMEHHUE NMPUMEHSATh CUCTEMY OMOJIOTHUECKUX 3HAaHUM: pacCKpbIBaTh CYIIHOCTh KUBOTO,
Ha3bIBATh OTJINYHS )KMBOT'O OT HEKUBOT'O, IEPEUHUCIIATh OCHOBHBIE 3aKOHOMEPHOCTH
opranu3zaiuu, (yHKIIMOHUPOBAHUS OOBEKTOB, IBJICHHUM, MPOLIECCOB KUBON MPUPOIBI,
HBOJIFOLIMOHHOTO PA3BUTHS OPTaHUYECKOTO0 MHUPA B €r0 €INHCTBE C HEKUBOU MTPUPOJIOH;
c(OpPMHPOBAHHOCTb NPEACTABICHNUN O COBPEMEHHOM TEOPHH IBOJIOLIMHM U OCHOBHBIX
CBH/JIETEIBCTBAX IBOJIIOLUHY;

BJIaJIEHHE OCHOBaMHM MOHATUIHOIO anmapara 1 HayqyHOro si3blka OMOJIOTHH:
HCITOJIb30BAaHNE N3YyYEHHBIX TEPMUHOB, IIOHATHH, TEOPUH, 3aKOHOB U 3aKOHOMEPHOCTEMN
U1 O0BSICHEHUS! HAOII0TaeMbIX OMOIOTUYECKUX 00bEKTOB, SIBICHUI U MPOLIECCOB;
MOHMMAaHHE CII0OCOOOB MOJIy4YeHUs: OMOJOTMUYECKUX 3HAaHUHN; HAJIMYUE OMbITa
UCTIOJIb30BaHUS METOJIOB OMOJIOTHH C 1IE€JIbI0 U3YUYEHUS )KUBBIX OOBEKTOB,
OMOJIOrMYECKUX SIBIIEHUH U IPOLIECCOB: HAOIIOACHNE, OIICAaHUE, IPOBEACHUE
HECJIOKHBIX OMOJIOTHYECKUX OMBITOB M SKCIIEPUMEHTOB, B TOM YHCJIE C UCIIOJIb30BaHUEM
AHaJIOTOBBIX U IIM(PPOBBIX TPUOOPOB U UHCTPYMEHTOB;

YMEHHUE XapaKTEPU30BaTh OCHOBHBIE TPYIIIIBI OPraHU3MOB B CUCTEME OPTaHUYECKOTO
MHpa (B TOM 4HCJIe BUPYCHI, OaKTepUHU, paCTeHUs1, TPUOBI, J)KUBOTHBIE): CTPOCHUE,
IIPOLIECCHI KUZHEIEATEIIBHOCTH, UX ITPOUCXO0XKICHNE, 3HAUCHUE B IPUPOJE U )KU3HU
YEJIOBEKa,;

YMEHHUE ONUCHIBATh KJIETKH, TKAHU, OPTaHbI, CACTEMBI OPTaHOB U XapaKTEPHU30BaTh
Ba)XHEHIIIME OMOJIOTHYECKHE TPOIIECCHl B OPraHU3Max PacTEeHHM, )KUBOTHBIX U YEJIOBEKA;
Cc(OPMHPOBAHHOCTB MPEACTABIECHUIN O B3aUMOCBSA3H HACJI€0BAaHUS IOTOMCTBOM
IPU3HAKOB OT POJUTENBCKUX (DOPM C OpraHM3aLUEH KIETKH, HAIUYHEM B HE XpOMOCOM



KaK HOCHUTEJIeH HacleICTBEHHON NH(POPMAIUH, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
HaCJIeJOBaHUsI IPU3HAKOB;

8. chopMupOBaHHOCTH MpeECTaBIEHUH 00 OCHOBHBIX (DaKTOpaxX OKpPY’KaIOIIEeH CPeabl, UX
POJIU B JKU3HENIEATEIHLHOCTH U SBOJIIOIIMH OPTraHU3MOB; IpeICTaBiIeHnEe 00
aHTpONOreHHOM (hakTope;

9. chopmupoBaHHOCTH MPEACTABICHUN 00 SKOCHCTEMAaX U 3HaUYEHUU OMOpa3HOOOpa3us; O
I00ATBHBIX IKOJIIOTUYECKUX MPOOJIEMax, CTOSIINX TIEpe]] YeJI0BEUECTBOM U CIIOCO0aX UX
MIPEOAOIICHHUS;

10. ymenue pemarh y4eOHBIC 33124 OMOJIOTUYECKOTO COACPIKAHMSI, B TOM YUCIIC BHISBIISTH
MPUYMHHO-CJIEICTBEHHBIE CBSI3H, IPOBOIUTH PACUETHI, JI€1aTh BHIBOIBI HA OCHOBAHHUH
MOJIyYEHHBIX Pe3yJIbTaTOB;

11. ymeHue co3naBaTh U IPUMEHATDH CIOBECHBIE U TpaduyecKue MOJEIHU Uit OObICHEHUS
CTPOCHHUS JKUBBIX CUCTEM, SIBIICHUW U TPOIIECCOB KUBOU MPUPOJIBI;

12. noHnMaHue BKJIa/1a POCCUNUCKUX U 3apyOekKHBIX YUEHBIX B pa3BUTHE OMOIOTHYECKUX
HayK;

13. BnageHue HaBbIKaMU PaObOTHI ¢ HHGOPMAITHEH OMOIOTHYECKOTO CONCPKAHUS,
NPECTaBICHHON B pa3HOl Gopme (B BHJIE TEKCTa, TAOIUYHBIX TaHHBIX, CXEM, rPpaduKOB,
Juarpamm, Mojenei, n300paskeHui ), KpUTUYECKOTo aHaIn3a HHPOPMAIIUK U OLICHKH
€e JOCTOBEPHOCTH;

14. ymenue nmnaHupoBaTh O] PYKOBOJICTBOM HACTaBHUKA U MTPOBOAUTH yueOHOE
MCCJIEIOBAHNE WIIA MMPOSKTHYIO PabOTy B 007aCTH OMOJIOTHHU; C YI€TOM HaMEUEHHOM
uenu GopmynupoBarh npoOiaeMy, TuoTe3y, CTaBUTh 3a1a4u, BBIOUPATh aJeKBaTHbIC
METOJIBI JUISI UX PeHIeHs, (POPMYITHPOBATh BBIBOIBL; TyOIHMYHO MPEACTABIISTH
MOJTy4YeHHBIC PE3YIbTaThL;

15. ymeHue MHTerprupoBaTh OMOJIOTUYECKHIE 3HAHUS CO 3HAHUSAMU JIPYTUX YICOHBIX
MPEIMETOB;

16. chopMHpPOBAaHHOCTH OCHOB YKOJIOTHYECKON TPAMOTHOCTH: OCO3HAHHE HEOOXOIUMOCTH
NeMCcTBUH MO COXpaHEHUIO OMOPa3HOO0pa3us U OXpaHe NPUPOAHBIX IKOCUCTEM,
COXPaHEHHIO U YKPETUICHHIO 3/I0POBBS UYEIIOBEKA; YMEHHE BHIOUPATH II€JIEBbIC YCTAHOBKU
B CBOUX JICHCTBUAX U MOCTYIIKAX 110 OTHOIIEHHUIO K )KUBOI MPHUPOJIE, CBOEMY 3/10POBBIO U
3JI0POBBIO OKPYIKAIOIIHX;

17. ymeHue ucnonb30BaTh MPUOOPETEHHBIE 3HAHKS U HABBIKH JJIs1 3J0POBOTO 00pa3a KHU3HH,
cOaTaHCUPOBAHHOTO MUTAHUS U PU3NICCKON aKTUBHOCTH; HETPUSATHE BPEITHBIX
MPUBBIYEK U 3aBUCUMOCTEN; yMEHHE TPOTUBOICHCTBOBATh JDKEHAYYHBIM MAaHUT YIIALIASIM
B 00J1aCTH 3/10pOBBA.

Conep:xanue

1. 3aKOHOMEpPHOCTH KH3HH HAa KJIETOYHOM YpoBHe (25 yacoB).

1. MeToap! H3y4eHHS KUBBIX OPTraHU3MOB: HAOIIOICHHE, H3MEPEHHE, IKCTIEPUMEHT(249)
Hcnonb30BaHue yBEINUUTENBHBIX IPUOOPOB MPU U3YUEHUU 00BEKTOB KUBOW MPUPOIBI.
VYBenuuurtenabHble TPUOOPHL: TYIbI pydHas, ITaTuBHasA, MUKpockoIl. P. ['yk, A. BaH JIeBeHTyK.
Yactu Mukpockona. Mukponpenapat. [IpaBuna paboTbl ¢ MUKPOCKOTIOM

e JlaGopaTtopHnas padota Nel «M3yueHne yCcTpoiCTBa YBETUIUTEIHHBIX TPHOOPOBY

(Mukpockon cBeToBoil, n(poBoii)

2. MHoroobOpa3sue Ki1eTok (24)

O06o0menue panee M3y4eHHOT0 MaTepuaia. MHOTooOpasue TUITOB KJIETOK: CBOOOTHOKHUBYIITHE
U 00pa3yrolue TKaH!, MPOKapUOTHL, SYKapUOThl. Posb yu€HbIX B M3yueHUH KIeTKH. CpaBHEHHE
CTPOCHUS PaCTUTEIBHBIX M JKUBOTHBIX KJIETOK. DHUKCHPOBAHHE PE3yNIbTATOB HAOIIOICHUH 1
dbopmynupoBanue BbiBo10B. CoOmI0IeHIEe MTpaBuiI paboThl B KaOUHETE, 0OpalieHus ¢
nabopaTOpHBIM 000PYTIOBaHUEM

e JlabopartopHas pabota Ne2 «MHOroo6pasue KIeToK 3yKapuoT»

e Jlabopartopnas pabora Ne3 «/3yueHre MUKponpenapaTos ¢ nomouiso USB-

MHUKPOCKOTIa»



(MUKpOCKOI CBETOBOM, IU(PPOBOIi, MUKpOITpErapaThl)

3. Xwumwnueckwue BerectBa B Kiretke (119)

O06o061mieHne panee u3y4eHHOro Matepuana. OCOOEHHOCTH XMMHUYECKOTO COCTaBa JKUBOU
KJIETKU ¥ €r0 CXOJICTBO Y Pa3HbIX TUIOB KJIETOK. Heopranuueckue u oprannyeckue
BemiecTBa kieTku. Coaepkanue BOJbl, MUHEPAIBHBIX COJICH, YITIEBOIOB, JIUIUIOB, OCIKOB B
KJIeTKe U opranusme. Ux QpyHKIHY B KU3HEACSITEIbHOCTU KIETKU

JlabopaTtopnast pabora Ne4 «Onpenenenne nokasareneit pH B pa3nuunbx
BEIIIECTBAX)»

JlaGopaTtophnas pabora Ne5 «Onpenenenne nmokasareneit pH B rurueHnueckux
CpeacTBax»

Jlaboparopnas pabota Ne6 «BiusiHUE )K€CTKOH BOJIBI HA MBLIOY

JlabGopaTtopnast pabora No7 «M3yueHue ckucaHusi MOJIOKa C IOMOIIBIO MTOKa3aTeei
pH»

Jlaboparopuas pabota Ne8 «OumcTka BOIbD»

Jlaboparopuas padota Ne9 «Peaknus HelTpanu3anuu. B3anmopericTBrue THIPOKCH A
HATPHUS C COJITHOM KHCIIOTOM

Jlaboparopnas pabota NelO «Dusnueckre 1 XUMUYECKUE CBOWCTBA aMMHUAKa»
Jlaboparopnas pabota Nell «OuucTka BObI OT PACTBOPUMBIX IIPUMECEID»
JlaboparopHnas pabota Nel2 Onpenenenue TemioBbIX 3P(HEKTOB PACTBOPEHUS
BEIIECTB B BOJEY

JlaGopaTtopnast pabota Nel3 «JleiicTBue hepmeHTa Karanasbl Ha IEPOKCU BOIOPOI»
JlaGopatopnas padota Nel4 «CocrtaB cemsiH. OOHapyXeHHE Kpaxmaia, KICHKOBHHEI
U J)KHpa B CEMEHaX»

(Mukpockor 1idpoBoii, 1aboparopHoe 000pyI0BaHHE 10 H3YYCHUIO XUMUYECKOTO
COCTaBa KJICTOK, IU(poBast 1a00paTopus 10 OUOIOTHH)

4. Crtpoenue kietku (54)

CTpyKTypHBIE YaCTH KJIETKH: MeMOpaHa, SApo, IIUTOILIa3Ma C OpraHOMIaMu 1
BKJItOUeHUsAMU. OpraHouibl KJIETKU U UX QyHKIMK MeMOpaHHbIe U HeMeMOpaHHbIe
OpraHOM/[Ibl, OTIIMYUTEIbHBIE OCOOCHHOCTH MX CTPOEHUS U (PYHKIIUU

5.

JlabopaTtopHnas padota Nel5 «CtpoeHne pacTUTETLHON KIETKI

JlaboparopHast pabota Nel6 «CtpoeHHE KUBOTHON KICTKNY

JlabopaTtopHas pabota Nel/ «Karamutudeckas akTHBHOCTh (DE€PMEHTOB B KUBBIX
TKaAHAX»

JIaboparopHas padota Nel8 «IIpurotoBnenue npenapara KJI€TOK COYHOHN YelTyn
JTYKOBHIIBI JIYKa»

JlaboparopHuast pabora Nel9 «Ilnazmonu3 1 Jeria3Mon3 B KISTKaX KOXKHIIBI JTyKa
(ytucte 3m011€M)»

(LlndpoBoit MUKPOCKOIT U TOTOBBIC MUKpPOTIpENapaThl)

Pa3MHOXeHME KIETKH U e€ )KU3HEHHBIH UK (34)

Pa3MHOXeHNe KIIeTKH MyTEM JIeJIeHUs1 — 00Iliee CBOMCTBO KJIETOK OHOKIETOUHBIX U
MHOTOKJIETOYHBIX OpraHu3MoB. KiierouHoe aeneHne y mpoKkapuoT — JeJICHHEe KIETKH HaJIBOe.
Jlenenue KiIeTku y sykapuot. Muto3. @a3el MuTO3a. JKU3HEHHBIN IIMKII KIETKU: HHTEepda3a,
MUTO3. Pa3nenenne KJIeTouHOro COEPKIUMOTO Ha JIBE JOYepHHE KIETKH. MeXaHu3M
pacripeiesieHUs] HacJIeJCTBEHHOT0 MaTepralia MeXAy IByMsI JOUYEPHUMH KJIETKaMH y TPOKAPHOT
" dyKapuoT. HaOmroieHne u onvcanue AETSIIIecs KIETKU 10 TOTOBBIM MUKpPOTIpenapaTaM.
JIaGoparophas pabota Ne20 «PaccmaTprBaHue MUKpPOIIPENAPaTOB C JAEAIIUMUCS
KIJIETKaMU»

JlabopaTtopHas pab6ota Ne21 «["ameToreHes v CTPOCHHE 3PEITbIX MOJTOBBIX KIETOK)»
JIaboparopHast pabota Ne22 «OcoOEHHOCTH OTUIOAOTBOPEHUS [IBETKOBBIX PACTEHU
(LludppoBoit MUKPOCKON U TOTOBBIE MUKPOTIPETIAPATHI)

3aKOHOMEPHOCTH KH3HU HA oprann3MeHHoM ypoBHe (10 yacoB)

baxtepun u Bupycsl (24)



PaznooOpasue ¢popm opraHu3MOB: OJHOKIETOUYHbIE, MHOTOKJIETOUHBIEC M HEKJICTOUHBIE.
bakrepun kak 0THOKJIETOUYHBIE JOAEpHbIE OpraHu3Mbl. Bupycsl kak HeksieTouHas popma
*KU3HU. OTIINYUTENbHBIE 0COOEHHOCTH OAaKTEpUI U BUPYCOB. 3HaUueHUE OaKTepuil U BUPYCOB B
npUpoe
o JlaGopartopHas pabora Ne23 «KiyOeHbKH Ha KOPHSIX O0OOBBIX PaCTCHHI»
(LlndppoBoit MUKPOCKOI U TOTOBBIE MUKPOIIPEIapaThl OaKTePHH,
nabopaTtopHoe 000pyJOBaHUEe s GUKCALMK M OKpaluBaHus Oakrepuii o I'pamy)
2. PactutenbHBI OpraHU3M U €ro 0COOCHHOCTH (24)
['naBHbIE CBOICTBA pacTEeHU: aBTOTPO(HOCTh, HECIOCOOHOCTh K AKTUBHOMY IE€PEIBUKEHHUIO,
pasMeleHre OCHOBHBIX YaCTeH — KOpPHS U modera — B IBYX pa3HbIX cpefax. OcoOeHHOCTH
pACTUTENbHON KJIETKU: IPUHAAICKHOCT K 9YKapUOTaM, HAJIMUUE KJIETOYHON CTEHKH, MJIacTu U
KPYIHBIX BakyoJieil. CriocoObl pa3MHOKEHHSI pacTeHH: mojioBoe u 6ecrionoe. OcobeHHoCTH
II0JIOBOT'O pa3MHOXKEeHUs. THITbI OecrioIoro pa3MHOXKEHUS: BEreTaTUBHOE, CIIOPAMH, JI€JIEHUEM
KJICTKH HAJ/IBOE.
e JlaGopartopHas paGota Ne24 «PactutenbHble TKAaHU 0] MUKPOCKOIIOM»
(InpoBoit MUKPOCKOIT U FOTOBBIE MUKpOIpenaparsl, JlaboparopHoe 000py10BaHuE IS
IPUTOTOBIICHHUSI BDEMEHHBIX MUKPOIIPENApaToB)
3. IlapcrBo rpubos. JInmaitnuku (29)
['puOBI, X CXOACTBO C APYTHMHU DYKAPHOTHUECKUMH OPTaHU3MaMU — PACTCHUSIMH U
KUBOTHBIMU — U OoTJIMuMe OT HuX. Cnenuduueckue cBoiictBa rpudoB. MHOroo0Opasue u
3Ha4YeHHE TPHOOB: MJIECHEBBIX, IUIAIIOYHBIX, TAPa3UTHIECKUX. JIMIaitHUKN Kak 0coObIe
CUMOMOTHYECKHE OPTaHU3MBbl; UX MHOI00Opa3ye U 3HaueHue
e Jlabopartopnas pabota No25 «Mukpockonuueckoe crpoenue rpuda Mykopa»
(Mukpompenapatsl rpuOOB, repOAPHBI MaTepuall TPUOOB U JTHIIAWHIKOB)
4. JYXKWBOTHBIN OpPraHu3M M €ro 0COOCHHOCTH (44)
Oco0OeHHOCTH KUBOTHBIX OpPraHU3MOB: MPUHAUIEKHOCTh K JyKapuoTaM, IeTepoTPOPHOCTb,
CHOCOOHOCTh K aKTMBHOMY IE€PEIBMKEHUIO, 3a00Ta O MOTOMCTBE, IMOCTPOMKA KHUIMIL (THE3,
HOp). /JlenmeHue >XMBOTHBIX MO croco0aM MOOBIBaHUS TMHIIM: PACTUTEIHHOSIHBIC, XHWIIHBIE,
napa3uTHYECKue, MagaabIluK1, BCesTHbIC.
e JlaGopartopHas pabora Ne26 «CtpoeHue U )KU3HEIEATEITPHOCT TPOCTCHIITUX)
e JlabopartopHas pabora Ne27 «CtpoeHue siiIa 1 pa3BUTHE 3aPO/IbIIIA TITHIIBI
e JlabopartopHas pabota Ne28 «CtpoeHue KJIeTOK KPOBH JISATYIIKU U YEIOBEKa»
(BrnakHble mpenapaThl )KUBOTHBIX PA3JINUHbBIX TUIIOB, H(POBOIl MUKPOCKOI 1
TOTOBBIE MUKPOITIPETIapaThl MPOCTEUIIIHX )

TEMATHYECKOE INTAHUPOBAHUE

Ne | HaumeHoBaHme KoaunuecTBO N3 Hux (KOJM4ecTBO 4acoOB)
n/m | Temsbl 4acoB JlabopaTopHblie padoThl
1 3aKOHOMEPHOCTH JKU3HU Ha 25 22
KJICTOYHOM YPOBHE
2 3aKOHOMEPHOCTH JKU3HU Ha 10 6
OpPraHU3MEHHOM YPOBHE
Hroro: 35 28
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