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BBEJAEHUE
CoBpeMeHHbIN yueOHBIN Mpolecc HampaBieH HE CTOJBKO Ha JOCTHXKEHUE PE3ylIbTaToOB B O0JIACTU MPEAMETHBIX 3HAHUM,

CKOJIbKO Ha JIMYHOCTHBIN pocT pebeHka. OOyueHue 1Mo HOBBIM 00pa3oBaTeIbHBIM CTaHAApTaM IpPelyCMaTpUBAET OPraHU3AIUIO

JEeSITEILHOCTH peOeHKa, KOTOpasi CHOCOOCTBYET PACKPHITHUIO BHYTPEHHETO MOTEHI[MANA KaX/I0r0 YUeHHKA, pa3BUTHE U MOJJIepKa-

HUE €r0o TaJIaHTa.

OnHUM U3 KITIOYEBBIX TPeOOBAaHUHN K OMOJIOTHUECKOMY 00pa30BAHHMIO B COBPEMEHHBIX YCIOBHSX SIBISIETCS OBIIAJICHUE YUalllU-
MUCS NMPAKTHYECKUMU YMEHHUSIMU U HABBIKAMH, ITPOEKTHO — HMCCIEAOBATENbCKON edaTrenbHoCcThI0. [IporpamMmma «B mupe Guoso-
UMW HalpaBiieHa Ha (OPMUPOBAHUE Y YUAIIUXCA UHTEpeca K U3yYEHUI0 OMOJIOTUH, PA3BUTHE NPAKTUYECKUX YMEHUM, IPUMEH e-
HUE MOJTYYCHHBIX 3HAHUM Ha MTPAKTHUKE, NOATOTOBKA YYAIIUXCS K YYACTHIO B OJIMMITUAHOM JIBUKECHUU.

Peanuzanus gaHHOW MpOrpaMMbl €CTECTBEHHOHAYYHON HANpPaBIEHHOCTHU MPEAYCMaTPUBAET UCIIOJIb30BaHHE 000PYAOBAHMS,
cpenctB o0yuenus 1 Bocnutanus Llentpa «Touka poctay.
Pa3znen 1. KoMmiekc 0CHOBHBIX XapaKTEPUCTHK 00pa30BaHus: 00beM, COlepKaHue, IVIAHNPYeMble Pe3yJbTaThl
l.1TloscauTenbHas 3aucKa
[Iporpamma pomnonautensHoro oopazoBanus « Touka Poctay cocraBiena Ha OCHOBE HOPMATHUBHO-TIPABOBOM Oa3bl
Hopmamueno-npaeogoe obecneuenue

* ®enepanbHbiM 3akoHOM OT 29.12.20121. Ne273-D3 «O6 obpazoanuu B Poccuiickoit denepannm.

* [Ipukaz Munnpocsemenust Poccuu ot 09.11.2018 Ne 196 «O0 yTBepkaeHHH TOPAJIKA OPraHU3allud M OCYIIECTBICHUS 00pa-
30BaTEIbHON JIEATEILHOCTH TI0 JOTIOJHUTEIBHBIM 00111€00pa30BaTeIbHBIM MPOTPAMMaM).

* KoHuenuueil pa3BUTHs TOMOJHUTENBHOTO oOpa3zoBaHus B P®, yrBepxaeHHON pacnopsikeHuem IlpaBurtensctBa PO ot
04.09.2014r. Nel172, npukazom Munucrepctsa npocsemieHuss PO ot 09.11.2018 . Ne 196 «O6 yTBepx’AeHUM MOPSAKA Opra-
HU3AIMKU U OCYILIECTBICHUS 00pa30BaTeIbHON JAEATEIBHOCTH 110 JOMOJIHUTEIbHBIM 00111€00pa30BaTeIbHBIM IPOrpaMMamMy.

* Crparerueii pa3Butus Bocniutanus B Poccuiickoit denepanuu Ha nepuon 1o 2025 roma (yTBepxaeHa pacnopsbkerueM Ilpa-
BuTenbcTBa Poccuiickoit denepanuu ot 29.05.2015 . Ne 996-p).

* [locranoBnenrem InaBHOro rocynapctBeHHOro canutapHoro Bpada P® ot 28.01.2021 Ne 2 «O6 yrBepxkaenun CanlluH
1.2.3685-21 «I'urueHnuecKrue HOPMATHUBBI M TPEOOBAHUS K 00CCIICUSHNUIO OS30ITaCHOCTH 1 (M) OE3BPEAHOCTH ISl YeIOBEKa
(bhakTOpOB cpeabl OOUTAHUS.



[Iporpamma cnocoOCTBYEeT O3HAKOMJIEHHUIO C OPraHU3AlME KOJUIEKTHBHOIO M MHJWBHUAYaJbHOTO HCCIENOBaHUA, 00yde-
HUIO B JICIICTBHUH, TIO3BOJISIET YEPEAOBATh KOJUICKTUBHYIO U HHANBUIYAIBHYIO IEATEIBHOCTh. T€OPETUUECKHI MaTepral BKI0Ya-
€T B ce0sl BOMPOCHI, KACAIOIIUECS OCHOB IIPOEKTHO-UCCIIEA0BATENBCKON JEATEILHOCTH, 3HAKOMCTBA CO CTPYKTYpPOU paOOTHI.
1.2 HoBu3Ha, akTyaJIbHOCTb U MEJaroruuecKkas 1eaecoo0pa3HoCTh IPOrpaMmbl

AKTyaJIbHOCTH MporpamMmbl. OTIHMYUTENbHBIE 0COOCHHOCTU Tporpammbl. [Iporpamma HampaBiieHa Ha (opmMupoBaHUE Y
yUaluXxcsl CTOMKOW MOTHUBALIMM ISl U3YyUYEHUsI OMOJIOTMYECKUX HAyK, pACUIMPEHHE 3HAaHUM 10 OUOJIOTHH U 3KOJIOTUH, POopMUpO-
BaHWE OCO3HAHHOTO OTHOILIEHHUS K MUPY KUBOU MPUPOJIBI, PA3BUTHE MHTEpPECAa K MEAUIIMHCKUM HayKaM, MOBBIIIEHHE 00pa30oBa-
TEJIbHOTrO YpoBHs. [IporpaMma gaeT BO3MOXKHOCTh y4allIUMCS BEIOpATh CBOM «OMOJIOTMYECKUI MyTh», U MOBBICUTH YPOBEHb MOI-
TOTOBKH K 3K3aMEHaM.

HoBu3Ha nanHo#i 00pa3oBaTe/ibHOM MPOrpaMMbl B TOM, YTO JAaHHAS MpOorpaMma HOCUT PAa3BUBAIOIIUN XapaKTep, LEIbIO
KOTOpO#l siBnsieTcs: (OPMUPOBAHUE MTOMCKOBO-UCCIIEAOBATEIbCKUX, KOMMYHUKATUBHBIX YMEHUN IIKOJbHUKOB, MHTEJICKTA y4a-
LIUAXCH.
3aHATUA Pa3ICIICHbl HA TEOPETUUYECKUE U MPAKTUUECKUE. [IpuuéM MesITeIbHOCTh MOXKET HOCUTh KaK I'PYNITIOBOM, TAK U WHIUBU-
NyaJbHBINA XapakTep.

Ilenaroruyeckas 1mesaecoo0pa3HOCTb IPOrPAMMBI 3aKIIIOYAETCS B TOM, YTOOBI: CIIOCOOCTBOBATh CUCTEMATH3allMKd OHOJIOTHYE-
CKHUX 3HAHWU, IMOJYYEHHBIX BO BpEMS

oOyueHus B 00111€00pa30BaTeILHON MIKOJIE, BOCTIOTHUTE MPOOEJIbl, MOJIYYCHHBIC MPU U3YUYEHUH TIPEAMeTa OMOJIOTHH, PACIIUPUTh
MMEIOIIHNECS Y yUalTuXcs MpOorpaMMHbIe OMOJIOTMUECKUE 3HAHUS C 1IEJTbI0 TIOJTOTOBKHU K dK3aMEeHaM, K MOCTYIUICHUIO B YU4eOHbIC
3aBENICHMSI, a TAK)KE K OMOJIOTMUYECKUM OJIMMITHA]IAM.

1.3 Ilens 1 3a1a4u AOMIOTHUTEILHOM 00111e00pa30BaTEIbHON MTPOTPaAMMBI

Ieasn: co3ganue yciaoBui Jyisl yCHENTHOTO OCBOSHUSI YYaTUMUCS MTPAKTUUECKOM COCTABISIONICH IKOJILHON OMOJIOTHU U OCHOB
MCCIIEN0BATENBCKOMN NESITETBHOCTH.

3agaun:
lIpeomemmnuie:

1. ®opmupoBaHUE CUCTEMBbI HAyYHBIX 3HAHUM O CHUCTEME >KMBOW MPUPOABI U HaYAJIbHBIX MPEACTABICHUNA O OHMOJIOTHYECKUX

00BeKTax, Mpoleccax, SBICHUIX, 3aKOHOMEPHOCTSIX;
Memanpeomemmuvie:
2. MpUOOpeTEeHrEe OMbITa UCTIOIB30BAHUS METO/IOB OMOJIOTHYECKON HAyKU JJIsl IPOBEICHUS HECTIOKHBIX OMOJOTHYECKUX IKC-
MIEPUMEHTOB;



3. pa3BUTHE YMEHUI U HABBIKOB MIPOCKTHO — MCCIICIOBATEIILCKOM NEITEIHHOCTH;
Jluunocmmuvle:

4. MOAroTOBKA YUalIUXCs K YYaCTHUIO B OJIMMINATHOM JIBUKCHUU;

5. (opmupoBaHHE OCHOB IKOJIOTHUECKON TPAMOTHOCTH.

[Tpu opranu3zannu 00pa3oBaTEIBLHOIO MpoIecca HeoOX0AUMO OOpPaTUTh BHUMAHUE Ha CIEIYIOUIUE aCIIEKThI:

¢ CO3/1aHHE MOPTQOINO yUEHHUKA, TTO3BOJISIOIIEE OIICHUBATH €r0 JIMYHOCTHBIN POCT;
¢ HCIOJIb30BaHUE JIMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOTUM (TEXHOJOTUS PA3BUTHUS KPUTHUECKOTO MBIIUICHUS, TEXHOJO-
rusi IPOOJIEMHOTO OOYUYEHUSI, TEXHOJIOTHSI O0yUeHHUS B COTPYIHUYECTBE, KEHUC-TEXHOOTHS, METO]T TPOEKTOB);
e OpraHu3aIusi MPOCKTHOU NEATETLHOCTH IIKOJILHUKOB M MPOBEICHHUE MUHU-KOH(MEPEHIUH, MO3BOJISIONINX MIKOJIbHUKAM
MPEICTaBUTh UHAUBUAYaIbHbIEC (MU TPYIIOBBIE) MIPOEKTHI IO BHIOPAHHOM TEME.
1.4 OcobeHHOCTH BO3PACTHOM TPYIIIHI IETEH, KOTOPBIM aJI[pecoBaHa MporpaMma.
Jlannas mporpamma npeaycMmorpena Ha 5-10 uenoBek pa3HOBO3pACTHOM KaTeropuu Ha 0a3e IMIKOJbI.
Ha 3anatusx yuaniygecs omuparoTcsi Ha MOJyYeHHbIE 3HAHUS MO OMOJIOTHH, YTO TIO3BOJISIET OBICTPO U JIETKO OBJIaJeBaTh HO-
BBIMH 3HAHUSIMU, TPABUIIBHO U KQUE€CTBEHHO BBITIOJIHATH MPAKTUUECKUE 3aaHUS.
1.5 Anpecar nporpamMmel, CPOKHM pEeIM3aliN, HAIPABICHHOCTh
Ypoeenv npozpammer — 6a30BbIi.
Brinonnenne MHAMBUIYATBHOTO 3aIaHUSI: CAMOCTOSITEIbHBIN BHIOOP TeM peOEHKOM, MHTEPECHBIX i u3ydeHus. CocTaB-
JIEHUE TJIaHa pabOoThI [0 U3YUYEHUIO TEMBI, HAITMCAHUIO PAOOTHI C OMOPOI HA MPEIJIOKEHHBIE TT€1aroroM BapUaHTHI.
Hanpaenennocmp — ECTeCTBEeHHOHAY4YHasI.
Aopecam npozpammel: nety B Bo3pacte 11 — 18 ner.

B »TOoM Bo3pacTe peOeHOK OKa3bIBaCTCS Ha TIOPOTE peaIbHON B3pOCiON ku3Hu. be3 nocrarounoil yBepeHHOCTH B cebe, pu-
HATUS ce0sl OH HE CMOXKET ONPENIeTUTh CBOM NalbHEUIITUN TTyTh.

[lenTpanpbHBIM k€ HOBOOOpa30BaHMEM IIEPUOJIa CTAHOBUTCS camMoollpenesieHne, NPo(PecCHOHAIbHOE W JTUYHOCT-

Hoe. Co3faeTcsl Tak Ha3bIBAEMBIN KU3HEHHBIN TUIAH: CTAPIIEKIACCHUK PEIaeT, KeM ObITh (MpodecCHOHaIbHOE CaMOoompeese-
HUE) ¥ KaKUM OBITh B CBOEH OymyIiel >kKu3HN (JIMYHOCTHOE WIJIM MOPATHbHOE CAMOOTIPEICIICHHE ).
Eme onmuH MOMEHT, CBSI3aHHBIM ¢ CaMOOIpeeeHueM, - U3MeHeHrne ydeOHoi MoTruBaruu. CTapiieKkiIacCHUKH, BEAYIYIO Jes-
TEJILHOCTh KOTOPBIX OOBIYHO Ha3bIBAIOT yUeOHO-TIPOhEeCCHOHATBHOM, HAUMHAIOT paccMaTpuBaTh ydueOy Kak HeoOXoaumyro 0asy,
MPEANOCHUIKY Oyayiiel mpoecCUOHAIBHOM NeATeIbHOCTU. X MHTEPECYIOT, INIaBHBIM 00pa3oM, T€ MPEIMEThI, KOTOpbIe UM OY-
YT HYXKHBI B JJaJIbHEHUIIIEM, X CHOBA HAYMHAET BOJHOBATh YCIIEBAEMOCTb, MOSIBISIETCS CO3HATEILHOE OTHOIIICHHUE K YUCHUIO



Cpoxu peanuzayuu npozpammol.
[Iporpamma paccuutana Ha 3 roga oOyueHus. [IpoomKUTENBHOCTh OIHOTO 3aHITHUS PABHO OJIHOMY aKaJIeMHUYECKOMY Yacy
(45 MunyT).
@Dopma 3anamuil — rpynnosasd. KonruecTBo yyanmxces B rpyIie MakcuMalibHoe — 15, MuHumanbHoe — 15.
Ilnanupyembie pe3yabraThl
TpeOoBaHus K YPOBHIO 3HAHMA, YMEHUI M HABBIKOB 110 OKOHYAHUIO Peain3aliy MPOrpamMMbl:
e UMETh MpE/ICTaBICHUE 00 UCCIIEIOBAHUH, TTPOEKTE, cOOpe U 00padoTke MH(GOpPMAIUU, COCTABICHUHU JA0KIaa, TyOTNIHOM
BBICTYIIJICHUH;
e 3HaTh, KAK BEIOpATh TEMY UCCIIEAOBAHMS, CTPYKTYPY UCCICIOBAHMS;
e YMETh BUACTH MPOOJIEMY, BEIABUTATh TUIIOTE3bI, TUIAHUPOBAThH X0 UCCIICAOBAHMS, aBaTh OMPEACIICHUS MOHATHSAM, pado-
TaTh C TEKCTOM, JICJIaTh BHIBOIHI,
e yMETh paboTaTh B TPYIIIE, MPUCTYIITNBATHCS K MHCHHUIO WICHOB TPYIIBI, OTCTAMBATh COOCTBEHHYIO TOUKY 3PCHHUS;
¢ BIAJETh TUIAHUPOBAHUEM U TOCTAHOBKOM OMOJIOTMYECKOTO AKCIIEPUMEHTA.
1.6 Ilnanupyemsbie pe3ynbTaThl
Ilnanupyemwie pe3ynomamot
JIuunocmmuote pezynomameul:
® 3HAHUS OCHOBHBIX MPUHIIMIIOB U MPABUJI OTHOIICHHS K KUBOU MPUPOJIE;
® pa3BUTHE MO3HABATEILHBIX HHTEPECOB, HAIIPABJICHHBIX HA U3YYEHUE KUBOU MPUPO/IHI,
e Pa3BuTHE MHTEIUIEKTyaIbHBIX YMEHUH (JIOKa3bIBaTh, CTPOUTH PACCYXKIACHUS, aHAIM3UPOBaTh, CPABHUBATH, JICJIaTh BHIBOIBI
¥ Ipyroe);
® OCTETUYECKOTO OTHOIIEHHUS K JKUBBIM OOBEKTAM.
Memanpeomemmubsie pezyromamal:
® OBJIAQJICHHE COCTABIISIIONIUMHU HCCIICAOBATEILCKON U MMPOCKTHOM JACATEIBPHOCTH: YMEHHE BUIETh MPOOJIEMY, CTABUThH BOIIPO-
ChbI, BBIJIBUTATh THUIIOTE3bI, JaBaTh OMPEACICHUS MOHATHAM, KIacCU(UIIMPOBATh, HAOIIOMAATh, MPOBOINUTH SKCTICPUMCHTHI,
JIeaTh BBIBOJIBI M 3aKIIFOYCHUS, CTPYKTYPHUPOBATh MaTepuai, 0OObSICHITh, I0KAa3bIBaTh, 3alTUIIATh CBOU HUIICH;
e yMcHHE paboTaTh C pa3HBIMM MCTOYHHKAMH OWOJIOTHYECKOW WHGOPMAIMH, aHAJU3UPOBATh W OIICHUBATH MH(POPMAIIUIO,
mpeoOpa3oBbIBaTh HHPOPMAIHIO U3 OJHOU (POPMBI B IPYTYIO;



® yMEHHE aJIeKBaTHO MCIOIL30BaTh PEUEBHIC CPEICTBA IS AUCKYCCUH M apTYMEHTAIIMH CBOCH MO3UITNHU, CPABHUBATH Pa3HBIC
TOYKH 3PEHHUSI, ApTYMEHTHUPOBATH CBOIO TOUKY 3PEHUS, OTCTAaUBaTh CBOIO MO3UIIHIO.
Ilpeomemmnuie pezyromamoi:
1. B no3HaBarenbHOM (MHTEIIEKTYaIbHOM) cepe:
® BBIJICJICHHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTUYECKUX 0OBEKTOB U MIPOLIECCOB;
Kiaccuukaius — OIpeAesieHne MPUHAIIC)KHOCTH OHOJIOTHYECKHUX OOBEKTOB K OMPEISICHHOW CHCTEMAaTHYECKOM
rpymne;
00BsICHEHNE POJIM OUOJIOTHH B IPAKTUYECKON JEATEILHOCTH JIFOICH;
CpaBHEHHUE OMOJOTUYECKUX OOBEKTOB U MPOIIECCOB, YMEHHE JIeNIaTh BBIBOJBI U YMO3AKIIOUEHHS HA OCHOBE CPAaBHEHUS,
yMeHue padoTarh ¢ ONPEAETUTENSIMH, TA00PATOPHBIM 000PYIOBaHHUEM;
OBJIQJICHUE METOoAaMu OMOJOTUYECKOM HAyKH: HAOMIOACHUE M OMUCAHHE OMOJIOTMYECKUX OOBEKTOB M MPOIECCOB; IMO-
CTAaHOBKA OMOJIOTMYECKUX IKCIIEPUMEHTOB U OOBSICHEHUE UX PE3YJIbTaTOB.
2. B 11eHHOCTHO-OpHEHTAIIMOHHOM cdepe:
® 3HaHWE OCHOBHBIX MPABWII MMOBEJACHUS B IPUPOJIC;
® aHAJIM3 U OIICHKA MOCIEICTBHIA EATSTLHOCTH YEJIOBEKA B IPUPOJIC.
3. B cdepe TpynoBoit e TETLHOCTH:
® 3HaHWE U COONMIOICHUE TTPaBUJI PabOThI B KaOUHETE OUOJIOTUH;
e CcoOmoeHre MpaBuil PabOTHI ¢ OMOTOTUYECKUMU TPHUOOPAMU 1 HHCTPYMEHTaMHU.
4. B acrernueckoit cdepe:
® OBJIQJICHHE YMEHUEM OIICHUBATH C SCTETUYCCKON TOUKH 3pEHUS OOBEKTHI JKUBOW TTPUPOJIHI.
Yuawuecs 6yoym sname:
* YYaIMICs YMEET MOHUMATh MPOIIECChI, TPOUCXOASIIINE B OKPY)KAIOIIEM MUPE Ha OCHOBE COOCTBEHHBIX HAOFONEHUHN H €C-
TE€CTBEHHOHAYYHOTO ITOAX0/a, GOpMYITMpPOBaTh HAYYHO 000CHOBAHHBIE BHIBOIHI,
* yYamuiics BaJ€eT HaBbIKAMH aHAJIM3a MH(GOPMAIIUU U TIPEICTABIICHUS TIEPE ayTUTOPHUEH pe3ylIbTaTOB CBOCH pabOoTHI;
* yYamuiics JEMOHCTPUPYET OTBETCTBEHHOE OTHOIICHUE K MIPUPOJIEC POTHOTO Kpasi, MPUPOTHOMY JOCTOSHUIO CBOCH CTPaHBI,
TIJIAHETHI B 11EJIOM;
* yyamnuiics BiuajeeT WHOOPMAIMOHHBIM MOTSHITMAIOM O MyTSIX MOCTPOSHUS WHIWBHUAYAIbHOU MPO(EeCCHOHATBLHON Tpaek-
TOPUHU.
Yuawuecs 6yoym obyuenvi:



* yyanuiics BiajaeeT 1ad0paTopHbIMU IPUOOpaAMU;
* JEMOHCTPHUPYET HEKOTOpbIe MOphoMeTpruUIecKue U (PU3NOTOTHYECKUE TTOKa3aTeIM 30POBbs IIIKOJLHUKOB;
* yMEET CTaTUCTUUYECKH 00pabaThIiBaTh PE3yJbTaThl UCCIICI0OBAHMI;
* yMEeT NPEACTABIISATH CBOM PE3YJbTAThI IIepe]l ayTuTOPUEH;
* yMmeeT paboTaTh ¢ HaAy4YHOU JTUTEpaTypoOi;
* ymMmeeT oOpMIISITh pe3yIbTaThl CBOMX MCCIICIOBAHUM B BUJIE TE3UCOB pedepaToB U cTaTeH.

Paznen 2. Komniieke OpraHu3aiMOHHO-TIEIArOTHYeCKHUX YCJIOBHH, BKIIOYAIOMUI (OPMBI aTTECTALME
CrpyKkTypa nporpammasli

[Ipu u3ydyeHuu pasniesioB MIKOJILHUKU CMOTYT IMOYYBCTBOBATh CEOsl B POJIM YUEHBIX U3 pa3HbIX oOyacteil Ouonoruu. boranuka

— HayKa O PAaCTEHHUSIX. 300JIOTUSI — HAyKa, MPEIMETOM H3Yy4YEHUSI KOTOPOU SBIAIOTCS MPEACTABUTENN LAPCTBA KUBOTHBIX. MHU-
KOJIOTHSI — Hayka o rpubax. dusnonorus — Hayka 0 >KM3HEHHBIX Mpoleccax. DKOJOTUS — HayKa O B3aUMOJCHCTBUSIX Opra-
HU3MOB C OKpYXarolieil cpefoil. bakrepuonoruss — Hayka o 0aktepusix. OpHUTOIOTHUS — pa3/ieil 300JI0TUH, MOCBSIIEHHBIN U3Y-
4yeHuIo NTull. buoreorpadgus — Hayka, KOTopasi U3y4aeT 3aKOHOMEPHOCTH TeorpaduuecKoro pacnpoCTpaHEHUs U paclpeecHus
opranu3moB. CrucremMarnka — Hay4yHas JUCIHUIUIMHA, O KJIaCCHU(MUKAIIMU >KUBBIX OpPraHu3MoB. Mopdosorus u3ydaeT BHEIIHEE
CTPOCHHUE OpraHu3Ma.

2.1. Conepsxkanue nporpamMmmbl

COJIEP)XXAHUE
MEPBbIA o ObYUEHUA

IlianupyemMble pe3ybTaThbl:
JIMYHOCTHBIE:
- 3HAHHWE OCHOBHBIX MPUHIIMIIOB W MPAaBWUJ OTHOIICHUS K >KMBOM MPHUPOJIC, OCHOB 3J0pPOBOr0 00pa3a >KU3HU U 3A0pOBbecOepe-
raroIuX TEXHOJIOTHM;

- (popMupoBaHHE MTOHMMAHUS IIEHHOCTH 37I0POBOTO U 0€30IMacCHOT0 00pasa KH3HU;

- c(opMHUPOBAHHOCTH MTO3HABATEIHHBIX UHTEPECOB M MOTHBOB, HAIIPABIICHHBIX HA M3YUYCHUE KUBOU MPUPOIBI; HHTECIICKTYalb-
HBIX YMEHUH (JI0Ka3bIBaTh, CTPOUTH PACCYKJICHHS, aHATTM3UPOBATh, CPABHUBATH, JI€JIaTh BHIBOABI U JIP.); SCTETUYECKOTO OTHOIIIE-
HUSA K )KUBBIM OOBEKTAM.



MeTaIIpeIlMeTHLIeZ

- YMEHHE OPraHU30BaTh CBOIO YUEOHYIO ACSATEIBHOCTh: ONPEACNATh 1IeJIb Pa0O0Thl, CTABUTH 3aJ1a4i, JIAHUPOBATH — OIPEACIATH
MOCJIEZIOBATENBHOCTD IEHCTBUI 1 MPOTHO3UPOBATH PE3YNIbTaThl paboThl. OCYIECTBISTH KOHTPOIb U KOPPEKILHUIO B ciay4yae oOHa-
PYKEHHS OTKJIIOHCHUM U OTIUYUNA MPU CIMYCHUH PE3YNIBTaTOB C 33JaHHBIM dTajioHoM. OIeHKa pe3ylnbTaToB pabOThl — BbIETeE-
HUE ¥ OCO3HAHUE YYalIUMCS TOTO, YTO YK€ YCBOECHO U YTO €IIE MOJIEKUT YCBOCHHIO, OCO3HAHUE KaY€CTBA U YPOBHSI YCBOEHUS;

- OBJIaACHHC COCTaBIAOIINMH HCCHGHOB&TCHBCKOﬁ u HpOCKTHOﬁ ACATCIBbHOCTHU, BKIIIOYasd YMCHUA BUIACTH HpO6JICMy, CTaBHUTDb
BOITIPOCHI, BbIABUTATb TI'MIIOTC3bI, JaBaTb OIPCACICHHA ITOHATHUAM, KJ'IaCCI/I(I)I/II_[I/IPOBaTB, Ha6J'IIOI[aTB, IMPOBOAUTL OKCIICPUMCHTEI,
ACJIaTb BBIBOJbI U 3aKIIIOYCHUA, CTPYKTYPHUPOBATh Marcpurall, O6T)$ICH5[TB, JOKa3bIBAaTh, 3allilMIIIaTh CBOU UACH,

[Ipexmernbie:

- yMeHHue paboTaTh ¢ pa3HbIMH UCTOYHUKAMU UH(POPMALIMU: TEKCTOM YUEOHHKA, HAYYHO-TIOMYJIIPHOM JTUTEpaTypoil, CI0oBapsMu
U CIIpaBOYHUKAMM; aHAJIM3UPOBATh U OLIEHUBATh HH(OpMAIIIIO, TPEOOPa30BIBATH €€ U3 OAHON (HOPMBI B IPYTYIO;

- YMCHHUC CO3AaBaTh , IPUMCHATH U Hp€06paSOBBIBaTB S3HAaKH U CUMBOJIbI, MOACIN W CXCMBI JJIA PCHICHUA y‘IC6HBIX U I1I03HaBa-
TCJIBHBIX 3aJa4

- yMeHue padoTarh ¢ Pa3HbIMU UCTOYHUKAMU OMOJOTMYECKON MH(POpPMALIMU: HAXOAUTh OMOJIOTMYECKYI0 HH(POPMALIUIO B TEKCTE
y4ueOHHKa, HAyYHO-TIOMYJSIPHOM JTUTEparype, OMOJOrHYECKUX CIOBAPIX U CIIPABOYHUKAX.

Yuawuecs 6yoym sname:

yYMEET BBIJCISTH CYIICCTBEHHBIC MPU3HAKH OMOIOTUYECKUX OOBEKTOB (OTIMYHTENBHBIX MPU3HAKOB KUBBIX OPTaHU3MOB;
KJIETOK U OPraHU3MOB PacTeHU, rprOOB U OaKTepHii;

yMeeT OOBSACHATH POJIb OMOJIOTHH B MPAKTUYECKON ACATEIBHOCTH JIONEH; MECTa U POIU YelOBEKa B MPHUPOJE; POICTBA,
OOITHOCTH MPOUCXOXKICHHS M IBOJIIOIUU PACTEHUH M KUBOTHBIX (HA IPUMEPE COMOCTABICHHSI OTACIBHBIX TPYII); POIU Pa3IA Y-
HBIX OpPraHW3MOB B JKU3HU YEJIOBEKA; 3HAYEHUsI OMOJIOTUYECKOTO pa3HO0Opa3us AJid coXxpaHeHus: Onocdepsr;

YMEET CpaBHUBATh OMOJOTMUECKHE OOBEKThI U MPOLIECChI, YMETh JeJIaTh BHIBOJBI M YMO3AK/IIOUEHUSI HA OCHOBE CPaBHEHUS;

YMEET BBIABIATH MPUCIIOCOOTICHNUS OPTaHU3MOB K Cpeie OOMTAaHUS; TUIBI B3aUMOJICHCTBHS pPa3HBIX BUJOB B 3KOCHUCTEME;



B3aMMOCBSI3H MEXITY 0COOEHHOCTSIMU CTPOCHHMSI KJIIETOK, TKAHEH;
Yuawuecs 6yoym obyuensi:
BJIaJICET MpaBUaMu PabOThI ¢ OMOIOTUYECKUMU TPUOOpPAMHU U HHCTpyMEHTaMU (TIpemapoBaibHbIE UIJIbI, CKAJIbIIEINIH, JTYIIbI,
MUKPOCKOIIHI ).
yMEET CpaBHUBATh OUOJIOTMYECKHE OOBEKTHI U MPOIIECCHI, YMETh JeJIaTh BHIBOJIBI M YMO3aKIIFOUEHHUSI HA OCHOBE CPaBHEHUS

Brenenmne. ( 2 yaca) Bo BBejieHHM yyaliyecss 3HAKOMSTCS C IIAHOM paOOThl U TEXHUKOM O€30MaCHOCTH MPU BBHIMOJIHEHHUH Jia-
OopaToOpHBIX PaOOT.
1. U3 yero cocrout pacrenue? (20 4yacos.)
CrpoeHue pacTUTENbHON KIIETKHU.
Teopust Kopenn. Bunbl xopueil. Berenenue kopHsi. 3Hauenue kopHs. [loGer. Ctpoenne nobera. Ctpoenue novek. BugonsmeHne-
HUSI TOOETOB
JIuct. Ctpoenue koxuilbl iucta. CTpoeHUe MSKOTH JIUCTA. 3HaYCHUE KUJIOK JIuCcTa. Beijienenue pacrenrem kuciopoaa. Mcnape-
HUE BOZBI pacTeHueM. Jlucronan.
Creb6enb. Ctpoenue credisa. OyHKIUU cTeds
[[BeTok. CTpoeHUE U 3HAUCHUE I[BETKA.
[Tnoaet. Crpoenue u 3HaueHre. CriocoObl pacrpoCcTpaHEHUs
Cems. CTpoeHHE U COCTaB CEMSIH
IIpaxmuxa JlabopatopHas pabota «CTpoeHHEe KOKHUIII JTyKa.
JlaGoparopnas padota «JIBHKEHHUE [IUTOILIIA3MbI»
Jlaboparopnas pabora «OnpeneneHre 30Hbl pOCTa KOPHSD»
Jlaboparopnas padota «CTpoeHue MovYeK»
OnbiT «Beigenenue kuciopoaa pactenuem». OnbIT «crnapenue BoIbl JIUCThIMI)
[TpakTudeckas pabora «OnpenenaeHrne Bo3pacTa CTBoja Mo cnuiay» JlaboparopHas pabora «IlepeaBukeHne BOJIbl U MUHEPAJIb-
HBIX coJiei o cTedmo» JlabopaTopHas pabora «/[BrkeHue opraHmdyecKkux BeniecTB 1o credmto» Jlaboparopnas padora «Crpoe-
Hue cemenu (aconm» JlaboparopHas padora «CTtpoeHue ceMeHu niieHulb Jlaboparopuas padora «CocTaB CEMsH»
2. Kak xuBet pacrenue? (11 yacoB)
Teopusa. Kak nutaercsa pacrenue? BoznymHoe nuranne pacrenuid. [louBeHHoe nmutanune pacteHuid. Ymoopenus. Buabl ynoope-
Hui. [IuTanue u pocT MPOPOCTKOB.



Kax pacrer pacrenune? Poct kopHelt u nmobera. Kak MOXXKHO MOBJIUSITH Ha POCT pacTeHus. Bo3neiicTBUe yeloBeKa Ha KOPHEBbBIC
CUCTEMBI KYIbTypHBIX pacTeHuil. O0padoTka noussl. [lonuB u ocymenue noussl. @opmMupoBaHue KpoHbl pactenuid. [Ipumumnka u
NUKUPOBKA. [pimmT nu pacrenue? JIpixanue kopHeil. Jlpixanue 1ucTtheB. [pixanue cemsiH. Kak neuraercs pactenue? JIBukeHue
CTEOIsl U JTUCTHEB.
Kak npopactaet cems? YcnoBus npopacranus cemsiH. Bexoxkects cemsiH. Cpoku noceBa. [1yOuHa 3a/1eiku ceMsiH.
IIpaxkmuxa. Tlpaktuyeckas pabora «O0pa3zoBaHuE OPraHMUYECKUX BElIECTB Ha cBeTy» lIpakTudeckas pabora «Brnusuaue ynoope-
HUM Ha pocT pactenus» [Ipaktudeckas padora «lIpummunka rmaBHoro kopHs» Ilpaktudeckas padora «Pa3BuTie 60KOBBIX M0O0Oe-
TOB»
[Ipaktrueckas pabora «BnusiHue pUTOrOpMOHOB Ha POCT U PA3BUTHE PACTEHUI»
Jlaboparopnas paborta «Pa3Butre npopocTKOB»
OneIT «3HaYeHne BO3ayXxa I pOCTa U Pa3BUTHS KOPHEW
OnsIT «JlpIxaHWE TUCTHEBY
OnsIT «/IpIxaHue ceMsiH
[Ipaktuueckas pabora «JIBuxenue creds pacrenus» [Ipaktudeckas padora «/BmKeHHE TUCTHEBY
[IpaxTrueckast paborta «BiausHUe pa3iaNyYHBIX YCIOBHM Ha mpopactaHue ceMmsH» lIpakrtuyeckas pabora «OmnpeneneHue BCXoxe-
CTH CEMSH»
3. BeipacTu cam. (6 yaca)
Teopus. IlpumeHeHNe MOYYEHHBIX 3HaHUN Ha npakTuke. O3eeHeHre MKoIbHbIX KiyMO. [locanka u yxon 3a pacTeHUSIMHU.
IIpaxkmuxa. Ilpaxktuueckas padora «[locanka ceMsiH B KOHTEHHEPBI U OTKPBITHIN rpyHT» [IpakTudeckas padora «IlukupoBanue
paccajipl IBETOUHBIX KylbTyp» [IpakTudeckas pabora «Bbicagka paccaabl IIBETOYHBIX KYJIBTYP B OTKPBITHIM rpyHT» [IpakTude-
ckast paboTa «YX0J1 3a IIBETOUHBIMH KITyMOaMu»
4.0T Mmuxkpockomna 10 Mukpoounosioruu (17 yacon)

Teopus. YctpoiictBo Mukpockona. [IpaBuna padbotel ¢ MukpockonoM. [Ipurotosnenue npenaparoB Mctopusi OTKpBITHSI MUKPO-
CKOMa. Y4eHbIE UCCIIEI0BATEN, BHECIIUE BKIIA/l B U3yYEHUE MUKPOOPTAHU3MOB.

Opaniry3ckuit Mukpoouosor Jlyu [actep (1822 — 1895r), nemeukuii yuensiii Po6ept Kox
(1843 — 1910r) OCHOBOMOJOKHUKH COBPEMEHHONM MHUKPOOHOI0ruH. OCHOBHBIC HANpaBICHHS COBPEMEHHON MHMKPOOHOJIOTHH:
TEeHETHYECKash U KJIETOYHAsl MH)KEHEPHS, UCIIOJIb30BAaHUE MHUKPOOPTraHW3MOB U MPOIYKTOB UX KU3HEIEATEIbHOCTH B IPOMBIII-
JICHHOCTH, CEJIbCKOM XO3SHCTBE M MEAMIIMHE, 100bIYa HE()TH U METANIOB, OUMCTKA BOJ, MOYB, BO3yXa OT 3arps3HUTENEH, MO-



JepKaHue U COXpaHEHUE MOYBEHHOTO IUIOOPOUS. YCTPOMCTBO MUKPOCKOIA U MpaBuia padoTsl ¢ HUM. [IpaBuna oOparnieHus ¢
J1a00paTOPHBIM 000PYIOBAHUEM.

Xumusi 1 6uosorus. XUMUYECKHM COCTaB KUBOM KJIETKU: HEOPraHWMYecKue (BoJa U MUHEpaJbHbIC COJIM) U OpraHUYeCcKue
(Oenmku, *KUpbI, YIIIEBOAbI, BATAMUHBI) BelllecTBa. bruonoruyeckas poib Bojbl B skuBoM kiieTke. dotocunTes. Xnopodumi. buomo-
rMYECKOE 3HAYEHUE KUPOB, OCIIKOB, 3PUPHBIX MaCE, YIIIEBOAOB U BAUTAMUHOB JJI )KU3HEIEATEIbHOCTH OPraHU3MOB.

Kretka - equHuna cTpoeHus, >KU3HEACITEIIbHOCTH, POCTA U Pa3BUTHSI OpraHu3MoB. MHorooOpasue kietok. CTpoeHue mpo - u
AYKapUOTUYECKOM KIIETKU. JleNeHne KIETKU.

B3aumocBs3b cTpoeHus U (yHKIHMI yacTeld M1 OPraHOUJIOB KJIETKU - OCHOBA €€ 11e0CTHOCTU. CpaBHUTENbHAS XapaKTEPUCTHKA
KJIETOK pacTeHUH, )KUBOTHBIX, OakTepuii, rpuOoB. VcciaenoBanus npupoibl ¢ TOMOIIbI0 MUKPOCKOTIA.
Buael TkaHel, oTIuyne pacTUTEILHON TKaHU OT dKUBOTHOM, 0COOCHHOCTH CTPOCHUS U (PYHKITUU TKAHEH.
JleMoHCcTpanuu
. Kosnekius roroBbIX MUKPOITPENapaToB.
llpaxmuxa. ITpaktuueckas padora Ne 7-16. YcrpoiictBo Mukpockona. [Ipurorosnenue u uzyuenue Mukponpenaparon. [IpaBuia
paboThI ¢ HUPPOBBIM MUKPOCKOTIOM.
[IpuroroBieHrne MUKpONPENapaToB KIETOK KOKHUIIBI YEIIYH JTyKa, KJIIETOK JIUCTA 3JI0/JI€H, IIJI0JI0B TOMAara, IIUIIOBHUKA U JIp.
PaGota ¢ roroBeIMH MpernapaTaMu TKaHEH.
TBopueckas mactepckast «Co3qaHue MOAEIH KIETKI.
5. bakTepuu (7 4)
Teopus. YcnoBus xxu3Hu Oakrepuil. @opma u cTpoeHHe OakTepHadbHBIX KJICTOK. BHelmHne u BHyTpeHHUE CTPYKTYpHI. [loBene-
Hue Oakrepuil. CiocoOwl muTanus. Pacripoctpanenue u 3HadeHne Oaxkrtepuii. Pons G6akTepuii B 6nocdepe: 6akTepun THUSHUS —
MUHEpAIU3alUsl OPTaHUYECKUX BEIIECTB; OAKTEPUU MOYBEHHBIE — MOYBOOOpa30BaHNE; OAKTEPUHU a30TPUKCUPYIOIIE — oorailie-
HUE MOYBBI a30TOM; [IUAaHOOAKTEPHUHU.
3HaueHUe OakTEepuid B KU3HU YEJIOBEKA - MOJOXKUTEJIbHAS POJb B XO3SUCTBEHHOM NESITEIBLHOCTU: MOJOYHOKHCIbBIC, OaKTepun
OpOXKEeHUs; OTpUIlaTeIbHAs — THUEHHE MPOAYKTOB MUTAHUs, MTaTOTEHHbIC OAKTepUH BO30YIUTENIN OO0JIE3HEH y YeJIOBEKa, KUBOT-
HBIX U pacTeHuil. Metonbl 00pbObI ¢ OakTepusimu. [lactepusanus, crepunuzanus, 1e3UHPEKIHS.
Ipaxmuxa. I1paktudeckas padorta Ne 17-19. IloceB u HabGmtoneHUE 32 pocToM OakTepuit. bakTtepuu 3yoHOro HanéTa.
bakrepun kapTodeapHOM MaTouKH.
6. IlnecneBbie rpudbI (6 4)



Teopus. T'pubbI npeAcTaBUTENN 0COOOTO IapcTBa kuBoW mpuposl. [Ipusnaku rpubos. Knaccudukaius rpubos. OcobeHHO CTH
TUIECHEBBIX IPUOOB.
3HayeHue iecHeBbIX TpuOoB. Jpoxoku. CTpoeHue U poiib JPOXOKEH B )KU3HH YETIOBEKa.
Ipaxmuxa. ITpakTudeckas pabora Ne 20-22. BeipamuBanue U ucciieioBanue miecenu. Mykop, [enurum.
BnusgHue TemnepaTypsl Ha pOCT IJIECHEBBIX U IPOXKIKEBBIX TPHOOB.
7. Bonopocau (8 4)
Teopus. MUKpOCKOIIMYECKUE BOJAOPOCIN — IPYIAa HA3MMUX pacTeHuil. OJJHOKIIETOUHbIE, MHOTOKJIETOYHBIE U KOJIOHUAJIbHBIEC BO-
nopociii. OCOOEHHOCTH CTPOCHHUS U KU3HENIECSITEILHOCTU. 3HAUEHUE BOJOPOCIICH B MPUPOE U )KU3HU YeTIOBEKa.
IIpaxkmuxa. Tlpaktnueckas padota Ne 23-24. VM3yueHrne OIHOKIECTOYHBIX BOJOPOCIEH MO TOTOBBIM MHUKpOTIpErapaTaM Ipemnapa-
Tam.
Bonopociu — obutarenu akpapuyma.
8. JIaboparopus «buonnaukauus (5 4)
Teopusa. buonnaukanus okpyxarouien cpenbl. Jluxenonnaukanus. UtoroBoe 3aHsTue.
IIpakmuxa. [Tpaktuueckas padora Ne 25-26.MccnenoBanrie TOKCHYHOCTH OTXOJIOB C TTIOMOIIBIO0 OBCA MTOCEBHOTO.
9. Paccka3bl mo ouosoruu (20 yacos)
Teopusa. buonuka, ee Buabl. HelipoOuoHnnka. ApXUTEKTYpHO-CTpouTEeIbHaAsT OnoHuka. buortek. buomumernka. buomumukpus.
Hrorosoe 3ansATHeE.
Yuennueckas koHpepeHnus. «Beigaromuecs ouonorny. «Mcropus 6nomorum.
Konkypc coobmienuii yuamuxcs. «Moe Tro0uMoe KUBOTHOE». «17 COBPEMEHHBIX TEXHOJOTHM, KOTOPBIC JTIOAU MO3aMMCTBOBAIN
y IPUPOIBD.
IIpaxmuxa. IloAroToBKa U 3a1uTa TBOPUYECKUX OTUETOB O IPOBEICHHOM MCCIIEN0BATENbCKON padoTe.
JlaHHBIE 3aHATHS IPOBOAITCS B (hopMe KOH(PEPEHITMN WIIK KPYTIIOro CTojia (B TEUCHHE Tofa). YJalluecs BhICTYNaloT ¢ KPaTKUMU
TBOPYECKUMU OTUYETAMU T10 U3YYEHHBIM MTpoOIeMaM, pacCKa3bIBAIOT O PE3yJIbTaTax CBOMX MCCIIEIOBaHUM.
10. «JIabopaTopus JleBeHryka» (5 yacoB)
Teopus. Metoapl HaydHOTO HCcienoBanus. JlaboparopHoe oOopymnoBaHUEe W TPUOOPHI IS HAyYHBIX UcchaeaoBaHui. Mcropus
M300peTeHUs] MUKPOCKOTIa, €ro YCTPOMCTBO U MpaBuia padoThl. TeXHUKa MPUTOTOBJICHHUS] BPEMEHHOTO MUKpoTpenapara. Pucyem
0 MPaBUJIaM: MPaBUJIa OMOJIOTUYECKOTO PUCYHKA.
Ilpakmuueckue nadopamopmsie padomaol:
- YCTpOMCTBO MUKPOCKONA



- [IpuroToBneHne u paccMarpuBaHUE MUKPOTPENapaToB

- 3apucoBKa OMOJIOTHYECKUX 0OBEKTOB

Ilpoekmmno-uccnedosamenvckan 0esamenabHOCHb:

- Munu — uccnenoBanue «Mukpomupy (pabota B rpynmnax ¢ nociaeayronel npe3eHTamnmuei).

11. IlpakTnueckas 6oranuka (16 yacon)

Teopusa. ®enonornueckue Habmonenus. Benenne nueBHuka Habmonenuid. ['epOapuii: o0opynoBaHue, TEXHUKA cOOpa, BHICYIIH-
BaHUs U MOHTUPOBKU. [IpaBuina pabota ¢ onpenenurtensiMu (Te3a, aHTuTe3a). Mopdoaoruueckoe OrnrMcaHue pacTeHU 1o TIIaHy.
Penkue u ucuesaroniue pactenus bamkoprocrana.

lIpaxmuxka. Ilpakmuueckue u 1adopamopmvie pabomot:

e  Mopdonoruueckoe onrMcaHue pacTeHUM

e OmnpenenieHre pacTeHUH o repoapHbIM 00pasiiam U B OE3JIMCTBEHHOM COCTOSTHUU

e MonTHupoBKa repbapus

Ilpoekmmno-uccnedosamenvckan 0eamenabHOCHb:

e Cosnanue karaynora «BumoBoe pazHoOOpa3ue pacTeHUI MPUIIKOILHON TEPPUTOPUL»

e [Ilpoekr «Penkue pacrennss KpacHospckoro kpasp»

12. IIpakTuyeckas 30010rus (7 4acoB)
Teopus.

e 3HAKOMCTBO C CUCTEMOM JKUBOW MPUPOIBL, LIAPCTBAMU KUBBIX OPraHU3MOB. OTIIMUUTENIbHBIE IPU3HAKU KUBOTHBIX Pa3HbBIX
[IapCTB M CUCTEMATUYECKUX TPYMII.

e JKu3Hb )KMBOTHBIX: ONPEACIICHUE )KUBOTHBIX IO ClieJiaM, MPOAYKTaM >KU3HeIeITeIbHOCTH. ONUcaHne BHEIIHETO BUIA KHU-
BOTHBIX 10 TIaHy. O 4eM paccKa3blBalOT CKEJIEThl )KMBOTHBIX (mMasiecoHTosnorus). [lumessie nenouku. JKu3Hb KUBOTHBIX
3umoit. Ilonkopmka nrui.

llpaxmuxka.
Ilpakmuueckue u nabopamophuie padomol:

e Pabota no onpeneaeHnIo KUBOTHBIX

e (CocraBieHUE MUIIEBBIX IIEMTOYEK

e OmnpeneneHrue 3KOJI0THUECKON IPYIIbI )KUBOTHBIX IO BHEIITHEMY BUJY

o denonornueckue HaOMOAEHNS «3UMa B )KU3HU PACTEHUM U )KUBOTHBIX)

Ilpoekmno-uccnedosamenvckan 0eamenbHOCHb:



e Munu — uccnegoBanne «lITHIBI HA KOPMYIIIKE
e [Ipoekt «KpacHasi KHUTra )KUBOTHBIX KpacHOSIpCKOTo Kpasi»

13.buonpakruxkym (6 yacos)
Teopusa. Y4eOHO - vccieoBaTeNbeKas JesTebHOCTh. Kak npaBuiibHO BBIOpaTh TEMY, ONPENESNIUTh LeNb U 33a41 UCCIe0Ba-

Hus. Kakue cymectBytoT Metoabl uccienoBanuii. [IpaBuna odopmuenus pesynsraroB. Mctounuku unpopmanmu (Oubmmnoreka,
uHTEpHET-pecypebl). Kak odopmMuTh nucbMeHHOEe cooliieHne u npe3eHTanuo. OcBoeHUe U 0TpabOTKa METOIUK BBIPAIIMBAHUS
OMOKybTYp. BhINoONHEHNE caMOCTOATEIHLHOTO HCCIEIOBaHMS 10 BEIOpaHHOMY MOy:ro. [IpencraBienne pe3ynsTaToB Ha KOH(e-
peHuu. OTpaboTKa IPAKTUYECKOW YACTH OJIMMIIMAIHBIX 3aIaHUN C UEIbI0 JUArHOCTUKY MOJYYEHHBIX YMEHUN U HABBIKOB.
IIpaxmuxa.
Ilpakmuueckue u n1adopamopHule padbomoi:

e Pabora c undopmarueit (mocemenne ONOINOTEKN)

e OdopmieHue J0KJIaga U MPE3EHTALUH 110 ONIPEIETICHHON TEME

IlIpoekmno-uccnedosamenvckan 0eamenbHOCHb:
Monyab «@PuU3H010THs PACTEHUID)

e JIBMKEHUE pacTEHUN

e BiMsHuE CTUMYJISITOPOB POCTa HA POCT U Pa3BUTHUE PACTEHUMN

e [Ipopacranue cemsH

e BiusHue NpUIIUIKY HA POCT KOPHS

Moayab «IK0JIOrH4ecKU NMPaAKTUKYM»
e OmnpenenieHUE CTENEHU 3arPS3HEHUS BO3lyXa METOA0OM OUOWHIUKAIUY;
e OmnpeneneHne 3aIbUICHHOCTH BO3lyXa B IIOMEIICHUAX
BTOPOW 'O/l OBYYEHUS
Ilnanupyemble pe3yJibTaThl:

JIN4HOCTHBIE:
- hopMHUpOBaHUE OTBETCTBEHHOTO OTHOIICHHS K YYCHUIO, TOTOBHOCTH U CITOCOOHOCTU K CAMOPA3BUTHUIO U CAaMOOOPA30BaHUIO Ha

OCHOBC MOTHBAILINH K O6y‘—IeHI/IIO H ITIO3HAaHUIO

- (hopMHUpOBAHUEC JTUYHOCTHBIX IPEICTABICHUNA O IIEHHOCTH HPHPOJbI, 0CO3HAHUE 3HAYMMOCTH M OOIIHOCTH IJI00ajJbHBIX MPO-
0JIEM YEeJIOBEUYECTBA;



- CI)OpMI/IpOBaHI/Ie KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6IJ_I€HI/II/I U COTPYAHNICCTBC CO CBEPCTHHUKAMU, CTAPIIMMHU U MJIaJIIINMHA
B IIPOLECCCC 06p&30BaTeJILHOﬁ , 06HICCTB€HHO HOHGSHOﬁ, yqe6HO-HCCHGHOB&TGHBCKOﬁ, TBOp"IGCKOfI U JPpyrux BHUIAOB ACATCIBbHO-
CTH.

MeTaIIpeIlMeTHble:

- yMeHHe paboTaTh C pa3HbIMU UCTOYHUKAMU WH(OPMAIIUU: TEKCTOM Y4eOHUKA, HAYYHO-TIOMYJIIPHON JIUTEPATYPO, CIOBAPSIMU
Y CTIPaBOYHMKAMU; aHAIM3UPOBATh U OLICHWBATh HHPOPMAIIHIO, TPEOOPA30BBIBATH €€ U3 OTHOU (POPMBI B APYTYIO;

- YMCHHUC CO31aBaThb , IIPUMCHATL U Hp€06pa30BBIBaTB 3HAaKH U CUMBOIJIbI, MOACIN M CXCMBI JIAI PCHICHUA y‘I€6HI>IX H IIO3HaBa-
TCJIBbHBIX 3aJa4

- YMCHHUC pa6OTaTI> C pa3HbIMU MCTOYHHKaMH OMoI0rHYeCKOM I/IH(l)OpMaIII/II/II HaxXxoOHUTb 6I/IOJIOFPI‘{€CKYIO I/IH(l)OpMaIII/IIO B TCKCTC
y‘le6HI/IKa, HaquO-HOHYHHpHOﬁ JIUTCparype, OMOJOTHYECKUX CJIOBapAX U CIIPpaBOYHHKAX

[Ipexmernbie:

-00BsICHEHUE POJI OMOJIOTHH B MPAKTUUYECKOW NEATEIBHOCTH JIIOACH; MECTa M POJIM YeJIOBEKa B MPHUPOJIE; POACTBA, OOUTHOCTH
MIPOUCXOXKICHHSI M DBOJIFOIIMN PACTCHUHA W KUBOTHBIX (HAa MMPUMEPE COMOCTABIIECHUS OTJACIBHBIX TPYII); POJIW PA3IMIHBIX OpTra-
HU3MOB B JKU3HU Y€JIOBEKA; 3HAUEHHUsI OMOJIOTUUYECKOTO pa3HOOOpa3us il coXpaHeHus ouocdepsi;

-opMUpOBaHNE OCHOB PKOJIOTMUECKOM TPAMOTHOCTH : CIIOCOOHOCTH OLIEHUBATh MOCIIEACTBUS ACSITEIBHOCTH YEJIOBEKA B MPUPO-
1€, BIIMgHNE (PAaKTOPOB PHCKa Ha 3710POBBE YEIOBEKA.

Yuawuecs 6yoym snamo:

yMEET aHaJIM3MPOBaTh, CPABHUBATH, KIIACCH(PHUITUPOBAThL U 00001IaTh GaKThl U SBICHUS. BBISIBIATH MPUYUHBI U CICACTBUS
MPOCTHIX SBJICHUM.

YMEET OCYIIECTBIISATh CPAaBHCHHUE, CEPHAIMIO U KIACCH(UKAIINIO, CAMOCTOSATEILHO BHIOMpAss OCHOBAHUS M KPUTEPHUH IS
YKa3aHHBIX JIOTHYECKUX OIepaIiii; CTPOUTH KJIACCH(PHUKAIINIO Ha OCHOBE JUXOTOMHUYECKOTO JCICHHS (Ha OCHOBE OTPHUIIAHNSA).

yMeeT CTPOUTH JIOTUYECKOE PACCYKIECHHUE, BKITFOUAIOIIEEe YCTAaHOBIEHNE MPUIMHHO-CIICICTBEHHBIX CBS3CH.

YMEET CO3/1aBaTh CXEMAaTUYECKHUE MOJICIIN C BHIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OObEKTA.

YMEET COCTABJISATh TE3UCHI, PA3JIMYHBIE BUJBI TUTAHOB (MPOCTHIX, CIOXKHBIX U T.11.). [Ipeobpa3oBeiBaTh HHPOPMAITUIO U3 O1-



HOTO BUJA B IPYroi (TaOiuIly B TEKCT U Ip.).
Yuawuecs 6yoym obyuensi:
: YMEET BBIUUTHIBATH BCE YPOBHU TEKCTOBOM MH(OpMAIUH.

YMeet onpenensiTb BO3MOXHbIE UICTOYHHKH HEOOXOAMMBIX CBEJECHUM, TPOU3BOIUTH MOMCK MHGOPMAIIUU, aHATM3UPOBATh U
OILICHUBATH €€ I0CTOBEPHOCTb.

BJIAJIEET CPEACTBOM (DOPMUPOBAHUS MMO3HABATEIBHBIX CIY>KUT YU€OHBIN MaTepual, v Mpexae BCEro NPOAYKTUBHBIC 3aJaHUs
y4eOHHKaA.
BBenenue (2 yac). Bo BBegeHNN yyaniuecs 3HAKOMSTCS € TJIAHOM pa0OThI M TEXHUKOW 0€30MaCHOCTH MPH BBIMIOJHEHUU Jabopa-
TOPHBIX PadOT.
Tema 1. llurosiorust u rucrosiorusi (15 yacon)
Teopua. Crpoenue kietkd. Opranonibl. JKU3HEHHBIN HUKI KJIETKU. KIEeTKM )KMBOTHBIX M PACTEHUM. | MCTONOrHS — HayKa O TKa-
HsAX. Buael Tkanelt opranusma yenoBeka. CBsi3b CTPOCHUS M (PYHKIUI KJIETOK U TKaHEe.
Ilpakmuxa. JI.p. Nel CtpoeHue yBenuuuTenbHbIX MpuOOopoB. JI.p.Ne2 N3yuenue MukpomnpenaparoB paziuyHbix kieTok. JI.p.Ne3
CpaBHeHHE KJIETOK )KUBOTHBIX, pacTeHul, npocrenmux. JI.p.Ne4 M3yuenune tkanen oprannsma yenoseka. JI.p.NeS M3rorosnenne
MUKpOIpenapara cocko0a nieKu.
Tema 2. OcHOBBI MUKPOOHOJIOTHH U BUpYcoJiorum (19 yacos)
Teopus. baktepuu: CTpoeHHe, pa3MHOXKeHUe, cuctemaruka. [InecueBsie rpubsl. Ctpoenue. Pazmuoxkenue. Cucremaruka. [lura-
HUE U abIxanue. ABToTpodsl u rereporpodsl. Jpoxoku. Xemocunre3 u ¢porocuntes. Canporpodsl u napa3utsl. baktepuanbHbie
3aboneBanus. Jleuenue u npodunaktuka. [ pubkoBsie 3a0oneBanus. Jlnanas ruruena. Bupycomnorus — Hayka o Bupycax. Crpoe-
HUe U GU3NOJIOTHsI BUPYCOB U OakTeprodaros. Bupycusie 3adonesanus. Bupyc CIT/]a. \
IIpakmuxa. JL.p. Ne6 M3zrorosnenne mukponpenapara 3yoHoro Hanéra. JI.p.Ne7 M3rotoBrnenne MUKpompenapaToB MyKopa WU
neunuia. JI.p.Ne8 M3yueHnne apoxKen.
Tema 3. [lapasuTosioruss u ummyHurer (18 yacon)
Teopus. IMMYHHTET M 310pOBbE YenoBeka. Buapl uMMmyHurera. Mexanusm. Hapymenus nmmynurera. Aimnepruu. IMMyHHATET 1
napasutbl. DKTO- U 3HAonapa3uTsl. X Buael. [Ipucnocobnenus k napasutusmy. [lnockue uepBu. Knaccudukanus. Hukmnbr pas-
Butus. Kpymisie yepsu. Knaccuduxamnus. Huknsl pa3sutus. [IpodunakTuka reIbMUHTO30B. DKTONAPA3UTHI — IEPEHOCUUKH Pa3-
Tu4HbIX 3a0oneBanuil. Manspus. Connast 6osie3Hb. B, ke, 61o0xu — nepeHocurku 3adosneBanuii. Tud. Uyma. Duiedanur.
boprba ¢ mapazuramu.
Tema 4. «MuxoJiorusi. CucreMaTuka JieKapcTBeHHbIX pacreHuii (10 wacos)



Teopus. Muxonorust — Hayka o rpubax. Cucremaruka rpuooB. llnsmnounsie rpudbl. [pubdsr — napasutsl. MectooOutanusi. Muko-
pu3a u cuM0Ouno3. AnoButhie rpudsl. OnpeneneHue sA0BUTHIX TpuOoB. [locneacTBus orpapnenus. Jleuenue. [lonbs3a rpubos.
IIpakmuxa. JlexapcTBeHHbIe pacTeHus. [onocemennsie. Mx 3HadueHue st 370poBbs uenoBeka. [lokpeitocemennsie. Kinaccudu-
kauus. PaboTa ¢ onpeaenuTenbHBIMU KapTOUKaMu, onpenenuTensmMu pactenuid. [Ipaktuyeckas padora «Pabdora ¢ onpenenure-
JISIME

Tema 6. Xumus B neHTpe ecrecTBo3Hanus (18 yacos)

Teopusa. Xvumus Kak 4acth ecTecTBO3HaHU. [Ipenmer xumun. XuMusi — 4acTh €CTECTBO3HAHUS. B3aMMOOTHOIIICHHS Y€JIOBEKA
1 OKpyxaromero mupa. [Ipenmer xumun. @usndeckue tena U BemecTsa. CBoKcTBa BewlecTs. [[pumenenne BemecTs Ha OCHO-
BE X CBOKCTB.

HaGmronenue u 3KCnepuMEHT KaK METO/Abl U3yUYEHHsI €CTECTBO3HAaHUS U XuMHUHM. HalnroneHrne kak OCHOBHOUM METO/ MO3HaHUs
OKpYKarolero Mupa. YciioBus npoBefeHus: HaOmoneHus. ['unoresza. DxcniepuMent. BeiBog. Ctpoenue miamenu. [lpaxkmuka.
JlaGoparopusi 1 000pyI0BaHHUE.

MonenupoBanue. Mojaenb, monenupoBanue. OcoOEHHOCTH MOAEIUPOBaHUs B reorpaduu, dpusuke, Ouonoruu. Mojaenu B 6uo-
noruu. Mynsbxu. Mogenu B gusuke. DnekrpodopHas mamuHa. ['eorpapudeckue Monenu. XuMUYECKUE MOJIETIH: IPEIMETHBIE
(Mozenu atoMa, MOJIEKYJ], XUMHUUYECKUX U MPOMBIIIUICHHBIX MPOU3BOACTB), 3HAKOBBIC, WM CUMBOJBHBIE (CUMBOJIBI SJIEMEHTOB,
(hOopMyJIbI BEIIECTB, YPaBHEHUS PEAKIINN).

XuMHUUYECcKue 3HAKU U (HOPMYIIbl. XUMHUUYECKUH JIeMEHT. XUMHUUYECcKue 3Haku. VX o0o3HadueHue, Mpou3HOIIeHuE. XUMUYECKIE
dhopmynsl BemiecTB. [IpocThie B cioxkHbIe BemecTBa. Maaekeh 1 koadduimenTsl. KauecTBeHHBIM M KOJWYSCTBEHHBIN COCTaB
BEILIECTBA.

Xumus ¥ pu3KKa. YHUBEPCAIbHBIA XapaKTep MOJI0KEHUH MOJIEKYISIpPHO-KUHETHUEeCKOM TeopuH. [ToHATHS «aTom», «MOJIeKyIiay,
«uony». Ctpoenue BemecTBa. Kpucrammueckoe cocTosHue BeniecTsa. Kpucraminueckue pemeTky TBepabix Beniects. duddy-
3usi. bpoyHOBCKOE IBM>KEHHUE. BelecTBa MONEKYASIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.

ArperatHbie cocTosiHuA BenlecTB. [loHsTHe 00 arperaTHOM COCTOSIHUM BellecTBa. Pu3nueckue U XuMudeckue sipneHus. [ a3o-
oOpasHble, )KUIKUE U TBEPbIC BellecTBa. AMOp(HBIC BEIIECTBA.

Xumus u reorpadus. Ctpoenue 3eMiu: Sapo, MaHTus, kopa. JIutochepa. Munepansl U ropHble TOpoAbl. MarMaTuyeckue u
0CaZl0uHbIe (HEOPTraHUYECKHE U OPTaHUYECKHUE, B TOM YHCIIE€ U TOPIOYHE) TOPOIbI.

Xumust U 6uonorusi. XuMHUYECKH COCTaB KMBOM KJIETKW: HEOpPTaHWYecKue (BoJa M MUHEPAIbHBIE COJIM) U OPraHUYECKUE
(6emku, KUPBI, YIIIEBObI, BUTAMUHBI) BElIeCTBA. bronorudeckas posib Bojbl B %KUBOM KieTke. Dotocunrtes. Xnopodwmi. buo-
JIOTHYECKOE 3HAUYE€HUE )KUPOB, OCNKOB, 3(PUPHBIX Macell, yIIIEBOJOB U BUTAMUHOB IS AKU3HEACSITEIbHOCTH OPraHU3MOB.



KauectBennnie peakuun B xuMuu. KauecTBeHHbIe peakiuu. Pacro3HaBaHHe BELIECTB C MOMOIIBI0 KaYE€CTBEHHBIX PEaKIIUM.
Ananutnueckuii curdan. OnpezenseMoe BeIeCTBO U pEaKTUB Ha HETO.

Texnuka 6ezomacHOCTH. Mepbl OKa3aHuUs EPBOM TOMOIITH.

ObopynoBanue xumuueckoil naboparopuu. JlaboparopHas nocyna. Peaktusbl. OcoOeHHOCTHPaOOTHI B J1a0OPATOPUH.
PacnonoxxeHne 2eKTpHUUECKUX BBIKIIOUATENIeH, BOJOMPOBOIHBIX KPAHOB, CPEJCTB MOXKAPOTYIICHHS, MEAUIIMHCKON arTeuyKu
MEPBOIl MOMOIIM B KAOWHETE.

JemoHcTpauuu

- Konnekuust pa3nu4HbIX MpeAMETOB Wiu Gororpaduid IpeIMeTOB U3 aIIOMUHUS JJI1 WUTIOCTPALMU UIEH «CBONCTBA — IpHU-
MEHEHUE.

- Y4yeOHOe 000py10BaHHE, UCIIOIB3YEMOE Ha YPOKax (PU3UKU, OMOIOTHH, Teorpaduu 1 XUMHUH.

- OnekrpodopHas MalmMHa B AeicTBuu. ['eorpadguueckue moaenu (rmodyc, kapra). buonornueckue moaenu (MyJsKu OpraHOB U
CUCTEM OPraHOB PAaCTEHUH, KUBOTHBIX U YeJOBeKa). PU3NYECKUE U XUMUYECKHE MOJIEIN aTOMOB, MOJIEKYJI BEIIECTB U KPUCTAJI-
JNYECKHUX PEIIETOK.

- OObEMHBIE U APOCTEPKHEBBIE MOJIEIH BOJBI, YIIIEKUCIIOTO U CEPHUCTOTO ra30B, METaHa.

- OOpasLbl TBEP/BIX BEIIECTB KPUCTAIUIMYECKOTO CTPOEHUs. MoAen KpUCTAIITNYECKUX PEIIETOK.

- Bona B Tpex arperaTHbix cOCTOSIHUAX. KOJUIeKIMs KpUCTAIUIMYECKUX U aMOP(HBIX BEIIECTB U U3AECIUIA U3 HUX.

- Komnexuust MuHepanoB (J1a3ypuT, KOPYH, XalbKOMUPUT, (IIFOOPUT, TAJIUT).

- Konnekmust ropHbix mopox (TpaHUT, pa3iuuHble (OpMbI KaJlblUTa — MEJ, MpaMop,HU3BECTHSIK).

- Konnekiust roprounx nckonaemMbix (HeTh, KAMEHHBIN YTOJIb, CIIAHIIBI, TOP]).

JleMOHCTpallMOHHBbIE IKCIIEPUMEHTbI

- Hayunoe nabmtofienue u ero onucanue. M3yuenue cCTpoeHus IjIaMeHH.

- CiupToBast HKCTpaKIUs XJIOpo(PrLia u3 3eJIEeHbIX JTUCTHEB PACTCHHIM.

- «I[lepenvBanue» yIriaeKUCIOro ra3a B CTakaH Ha ypaBHOBEIICHHBIX BECaX.

- KauectBeHHas peakuus Ha kucinopoa. KauecTBeHHas peakius Ha YIJICKHACIIBIN ras.
JlaboparopHbie ONBITHI

- PacipocTpanenue 3amnaxa oeKoIoHa, JyX0B WJIH J1e30/0paHTa Kak mporece auddys3uu.
- HaGnronenre 6poyHOBCKOTO JIBI)KEHUS YACTUYEK YEPHOU TYIITH O] MUKPOCKOIIOM.

- Muddysus mepmanranara Kajius B *KeJIaTHHE.



- OGHapyxeHue 3PUPHBIX Macell B aneIbCHHOBON KOPOUKE.

- MI3ydenue rpaHuTa ¢ oMOIIbIO0 YBETUYUTEIBHOTO CTEKIIA.

- OnpeneneHue coaepKaHusl BOAbI B PACTCHUH.

- OGHapyx)eHHUe Maciia B CEMEHAX MOJICOJTHEYHHUKA U TPEIIKOr0 opexa.

- OOHapyxeHue Kpaxmalia B IIIICHUYHONU MYKE.

- B3aumopeiictBue ackopOMHOBOW KHUCJIOTHI ¢ HooM (ompeneneHue BuTaMuHa C Bpa3IMYHBIX COKaX).

- [IpoayBaHue BbIABIXa€MOTO BO3/1yXa Y€pPE3 N3BECTKOBYIO BOY.

- OOHapy>XeHUEe U3BECTKOBOM BOJIBI CPEIM PA3IMYHBIX BEIIECTB.

JlomaniHue onbITHI

- M3rotoBneHne Mojee MOJEKyJl XUMUYECKUX BEIIECTB U3 IUIACTUIINHA.

- Huddyzus caxapa B Boje.

- OMBITHI ¢ TyCTON 3aKPBITON IJIACTUKOBOM OYTHUIKOM.

- OOHapy»)eHue Kpaxmalia B pOoJAyKTaxX MUTAHUS; TOJTOKaX.

Ilpakmuueckaa paboma Ne 1-2. 3nakoMcTBO c 1aboparopHbsiM o6opynoBanuem. [IpaBumna Texuuku 6e3onacHoctH. «Illects mpa-
BUJI TEXHUKHU 0€30ITAaCHOCTI.

Ilpakmuueckaa paboma Ne 3-5. «TuroBbie TIpaBuIa TEXHUKHU JT1ab0paTopHBIX paboT. JlaboparopHoe 000pymOBaHHWE W TOCY/A.
Pabota co cnupToBKOii, ¢ Becamu, MEpHOU nocynoil. Apeomerpsl. PaboTa ¢ xumuueckumu peakruBamu. OdopmiieHne xoaa Kc-
MEpUMEHTa U erope3yabTatoBy. «HalOmtoneHue 3a ropsiieit cBe4oid. YCTpOMCTBO U pab0oTa CIIUPTOBKU.

Tema 6. TH 00bIYHBIE HEOOBIYHBIE BemecTBa (19 yacoB)

Teopus. BemecTBa BOKPYT HAC, UX 3HAYEHHE IS YEJIOBEKA.

Ponb moBapeHHOU coiii B 0OOMEHE BEIIECTB uesioBeKa U >KMBOTHBIX. CoJieBOM OanaHC B opraHusMe uesioBeka. [lomydyeHue nosa-
PEHHOU COJIM U €€ OYUCTKA.

Kpucranist 6ombiie u ManeHbkue. Kak pactyT kpucTtamibl? MeTonbl BRIpaniuBaHus KPUCTAIIIOB.

I'uapocdepa. KpyroBopot Boibl B IpUPOJIE, €T0 3HAYEHNUE B COXPAHEHUU MPUPOTHOTO PAaBHOBECHS.

Bona. Bona B macmtabe manetsl. Boga B opranusme yenoBeka. [IpecHas Boma u ee 3amachl. DKOJIOTHYSCKHE MPOOJIEMbI YHCTOM
BOJIBI.

XKecTrkocTh BOIBI, BUABL. MeTObI, TPUMEHSIEMBIE JJISI OYUCTKU BOJBI, WX 3(PPEKTUBHOCTH. UTO Takoe KUCIOTHBIC MOXKIU U Kak
oHM 00pazyrotcsi? POTHUKOBBIE BOJIBI.

Ipaxmuxa. Ilpakmuueckasn padoma No6-8: «OurcTka 3arps3HEHHON TOBapeHHOM coyi. BripalrBaHue KpUCTaJIOB TOBAPEHHOM



COJIN.

BrIpamuBanue KpUcTaijioB MEIHOTO M KEJIE3HOTO KyIOPOCOB METOIOM MEJJICHHOTO MCIapEeHUSIHACKIIIIEHHOTO PaCTBOPay.
Ilpakmuueckaa padoma Ne9-11: «CriocoObl ouncTku Bojsl. CpaBHEHUE BOAOIPOBOAHOM M TEXHUYECKOM BOJIBI IO 3amaxy, IBETY,
PO3PaYHOCTH, MJIOTHOCTH, pH, onpeneneHuto TeMrepaTypbl KUMEHUS BObI, HATMYUIO OCAJKa MOCJIE OTCTAWBAHMS, MPUTOAHO-
CTH JIJIs KCTIoNIb30BaHus. ViccnenoBanue ocaakoBy.

Ilpakmuueckas paooma Nel2-13: «OnpeneneHre U yCTpaHEHUE KECTKOCTH BOIBD».

Ilpumeuanue: OuncTKa BOABI OT TBEPABIX MPUMECEH, OT KUAKUX U razoo0pas3Hsix BemecTB. (B3secu: necok + H,O; men + H,0;
macio + H,O; H,O + uepHuia, BopoHka, (GuiIbTp, Koiba, JenuTeiabHas BOPOHKA, BbIMAPUTENbHAS YalllKa, CIIUPTOBKA, CIIMYKH,
nepkaresb JJisl TpoOupku, mpoOoupku.) JKecTKOCTh BOJbI: MOCTOSHHAs, BpeMeHHasi, o01mas. CrocoObl yCTpaHEHUs KECTKOCTH
Boibl. (OOpa3ubl Boasl; Na,CO3, Ca(OH),, HarpeBaHue, CIUPTOBKA, CIUYKH, A€pKaTeIb sl MPOOUPKH, TPOOUPKH. )

Tema /. SIBjenus, npoucxoasiue ¢ Bemecrsamu (11 yacon)

Teopus. Paznenenne cmeceil. CriocoObl pas3/iesieHusl cMecel U OYMCTKa BellecTB. HekoTopele npocreiue crnocoobl pa3eaeHus
CMECeil: MpOoCenBaHue, pa3/iesieHue CMECe MOPOIIKOB KEJIe3a U Cepbl, OTCTauBaHUE, JIEKaHTAlUs, IEHTPU(PYTUpOBaHHE, pa3ie-
JIEHUE C MTOMOIIBIO IETUTENBHON BOPOHKH, (pusibTpoBanue. OuiabTpoBaHuE B J1abopaTopuu, ObITY M Ha Ipou3BoAcTBe. [loHsATHE O
¢unsrpare. Ancopouus. [lousatue 00 agcopbuuu u aacopOeHTax. AKTUBUPOBAHHBIN yrojb KaK Ba)KHEUIINI aacopOeHT. YcTpoii-
CTBO MPOTUBOTa3a.

Jluctuiisuyst, Wi neperonka. JJuctuuisiius (meperoHka) Kak Mmpolecc BbIIEICHHs BEIECTBa U3 )XUJIKoW cmecu. Juctummpo-
BaHHas Boja U oOnactu ee npuMeHeHus. Kpucramnuzanus uinu Beinapusanue. Kpucrannuzanus v BellIapuBaHUE B 1JaOOpaTopuun
(xpuctammzaropsl U papdopoBsie Haliku A BeiapuBanus) u npupoje. [leperonka nedtu. Hedrenponykrsl. OpakiunonHas
MIEPETOHKAKHUIKOTO BO3/1yXa.

XHUMHUYECKUE PeaKlUU. YCIOBHS MPOTEKAHUS U MPEKPALICHUS] XUMUYECKUX peakuui. XMMHUYECKHE peaKuu Kak Mpouecc mnpe-
BpallEHUs! OJIHUX BELIECTB B ApyrHe. YCIOBHUS MPOTEKAHUS XUMUYECKHX peakiuil. COnpuKOCHOBEHHE (KOHTAKT) BEIECTB, Ha-
rpeBanue. Karanuzarop. Maruburop. Yipasnenue peakiusiMyu ropeHusl.

[Ipu3Haku xumMudeckux peakiuil. [Ipu3Haky XUMHUYECKUX peaklnii: ”3BMEHEHUE 1BeTa, 00pa30BaHUEe OCa/ika, paCTBOPEHUE IO-
JY4YEHHOT'O 0CaJKa, BbIICJICHUE Ta3a, TOABIICHHUE 3aaxa, BbIIeJICHUE U HU TOMIOIIEHHUE TETIOTHI.

JdemoncTpanuu

Ounetp [oTTa. Boponka broxHepa. YcranoBka A puibTpoBaHus N0J BaKyyMoM. PecnirpaTopHble Macky U MaplieBble MOBSI3-
ku. [IpotuBoras u ero ycrpoiictBo. Komnexkuust «Hedts u HeprenmpomykTh».

JIeMOHCTPallMOHHbIE IKCIIEPHUMEHTHI



Pa3nenenue cmecu mopouika cepbl U )KEJIE3HbIX OIMHIIOK.

Paznenenue cmecu moporika cepbl U necka.

Paznenenue cmecu BOJIbI M paCTUTEIBLHOTO Macia C MOMOIIBIO [EIUTETLHON BOPOHKHU.

- [lony4yeHue NUCTHUIIMPOBAHHOM BOJIBI C MOMOILBIO JIAOOPATOPHOM YCTaHOBKY JUIATIEPETOHKH KHUIKOCTEH.

- Paznenenue cMecu nepmaHranara u JUXpomara Kajus CnocoO00M KpUCTalId3aliu.

- BzaumozeiicTBue jxene3HbIX OMUIIOK U MOPOIIIKA CePhI TPU HArPEBaHUU.

- [Tonyyenue yriekucioro raza B3auMoJIeiCTBHEM MpaMopa ¢ KUCIOTON 1 0OHAPYKEHUEETO C TOMOIIBIO0 U3BECTKOBOU BOIBI.
- Karanutuueckoe pa3iIoKeHHe nepoKCcuaa BOAOpoAa (KaTanus3arop

auokcuamaprania (1V)).

- OOHapyx)eHue pacTBOpa IIEJIO0YH C MOMOILBIO HHIUKATOPA.

- B3aumopeiicTBue pacTBopa nepMaHraHara KajJius U pacTBOpa JUXpoMara Kajldsg CpacTBOPOM CyIb(UTa HATPHS.
- B3aumopeiicTBue pacTBopa nepMaHraHara Kajiusi ¢ aCKOpOMHOBOM KUCIOTOM.

- B3aumopeiicTBue xaopua sxenesa ¢ KeJITOH KPOBIHOM CONbIO M TUAPOKCHIOM HATPHS.

- BzaumoneiictBue ruapokcuaa xxenesa (11I) ¢ pactBopom CoisiHON KUCTOTHI.

IIpaxmuxa. JlabopaTopHbIe ONBITHI

- AncopOnus KyKypy3HBIMH TTaJJIOYKaMHU TTAPOB IMaXy4duX BEIICCTB.

- M3ydenue ycTpoicTBa 3a)KUTAJIKU U IJIAMEHHU.

JlomaniHue onbIThI

- Paznenenue cMecu cyXxoro Moja0Ka U peuHOro Mecka.

- OTcTanBaHue B3BECH MOPOIIIKA JJIsl YUCTKU MOCY/bI B BOJIC U €€ JCKaHTaIusl.

- AncopOnyst aKTHBUPOBAHHBIM YTIIEM KPACSIIUX BEIIECTB MEMCH-KOJIBI.

- PactBopenue B Bone Tabnetku acnupuna YIICA.

- [IpuroroBieHne N3BECTKOBOM BOZBI U OTIBITHI C HEM.

- N3yuenue cocraBa CMC.

Ilpakmuueckan padoma Ne 14. BeipamiyBaH€e KPUCTAIOB COJIM (JIOMAIlIHUANA SKCIIEPUMEHT).
Ilpakmuueckan padoma Ne 15. OuucTtka MNoBapeHHOU COJIH.

Ilpakmuueckan paboma Ne 16. VIzyuenue npoiiecca KOppO3uu xKeesa.

Tema 8. Paccka3bl mo xumum (11 yacoB)

Yuenuueckas konghepenyusn. «Bpinaroniyecs: pyccKkue yueHble-XUMHUKN». «cTopus XuMum.



Konkypc cooowenuit yuawuxca. «Moe 1100MMO€ XUMHUYECKOE BEIIECTBOY» (OTKPBITHE,TOJTYyUYCHUE U 3HAYCHUE).
Koukypc yuenuueckux npoekmog. KoHKypC NOCBSIIEH U3yYCHUIO XUMUYECKUX peakuuid. [IonroroBka u 3ammra TBOPYECKUX OT-
YETOB O IIPOBEJCHHOMN MCCIIEA0BATENIbCKOM padoTe.
JlaHHbBIE 3aHATHS NPOBOJATCS B (OPME «KPYIVIOrO CTOJIa» WIIM IIKOJIbHOW KOH(EpEeHLNHU (B TEUEHUE rofia). Yyaluecs BhICTYyIa-
10T C KPaTKUMHU TBOPYECKUMU OTYETAMH 10 U3YUEHHBIMIIPOOIEMAM, PACCKA3bIBAIOT O PE3yJIbTaTaX CBOUX UCCIIEIOBAHUII.
Tema 9. Xumus B obITy (13 yacoB)
Teopus. Bunpl ObITOBBIX XUMUKATOB. MbLIO 1 Moromue cpeacta. Coiau U MIENOYU B COCTaBE MOIOIINX CPEACTB. XUMUUCTKA Ha
ZIOMY.
XKectkocTh Bonbl. YMsruenue Boabl. Cofa nulieBast WK JIBYYIJIEKUCIBIA HATpHU U ero cBoiicTBa. OnacHbIi Opar NUILEBON COJIBI
— coJla KaJblMHUpOBaHHAas. YeM mosie3Ha NUIleBasi coAa U MOXKET JIMOHA ObITh OMACHOM.
Xumus ¥ purotosiieHrne nuiu. CTONOBBIA YKCYC U YKCYCHas 3cceHuus. CBOMCTBA YKCYCHOUM KUCIOTHI U €€ (PU3UOJIOTHYECKOe
BO3JICHCTBUE.
Xumus 1 ofiexaa. BoloKHO Moj yBETUYUTEIBHBIM CTEKIIOM.
Anreunslid HOI M ero cBolcTBa. IToueMy lox Hajgo epKarh B IJIOTHO 3aKYIIOPEHHOMN CKIISTHKE.
«3enéHKa» UM pacTBOp OpUIUIMAHTOBOTO 3eseHOoro. HeoObIuHbIe CBOMCTBA OOBIYHON 3€J€HKU. ACIUPHUH WIH alleTHIICATULIUIIO-
Basi KUCJIOTa U €ro cBoMcTBa. UTo mose3Hee: acnupuH Wi yncaput. [lepekucs Bonopoaa u rusiponeput. CBONCTBA MEPEKUCH BO-
nopoza.
[lepmaHranar kajaus, MapraHllOBOKMCIBIM Kalduil, OH *e€ — «MapraHioBka». HeoObluHble cBOWcTBa MapraHioBku. Kakyro
ONACHOCTb MOXET NPEACTABIATh MAPTaHIIOBKA.
HyxHa nu B joMainHel anteuke 0opHas kuciota. CTapble JeKapcTBa, Kak ¢ HIMU MOCTYNUTh. Yero He XBaraeT B Balllel anTeuke.
IIpakmuxa. IIpakmuyeckaa padoma Ne 17: VI3ydueHre TEKCTUIBLHBIX BOJOKOH MO Kosuiekiuu. [IpocTeiinme cnocoOsl onpexaene-
HUSI TUIIA BOJIOKHA.
Ilpakmuueckan paboma Ne 18: YnaneHue nsiTeH.
Ilpakmuueckaa padoma Ne 19: YnaneHue HakKUMM ¢ SMATUPOBAHHOMN MOCYIbl U IPEIOTBPAILIEHUE €€ 00pa30BaHMs (JOMAIIHUN
AKCIIEPUMEHT).
Ilpakmuueckas paboma Ne 20: HeoObIUHBIC OTIBITHI.
TPETHUH I'OJl OBYUEHMUSI

IIpeameTHbIE pe3yabTaThI:

JInyHOCTHBIE:



- XapaKTepH30BaTh YPOBHHU OPTraHU3alMHU )KMUBOW MaTepUH U HayYHbIE JUCIUTLINHEI,

3aHUMAIOIIUECS N3yUYEHUEM TIPOIIECCOB KU3HEACATSIIFHOCTH Ha KaXKI0M U3 HUX;

aHAIM3UPOBATh XUMHUYECKHI COCTaB KUBBIX OPTAaHU3MOB, BBISIBIIATH POJIb XUMUIECKUX

AIIEMEHTOB B 00pa30BaHUM OPTaHUIECKUX MOJICKYI;

OIICHMBAaTh 3HAUEHHUE IBOMIOIMOHHON Teopun JK.b. Jlamapka my1st pa3BuTHs OMOJIOTHH;

- XapaKTepHu30BaTh NPEANOCHUIKH BOSHUKHOBEHHS dBOIFOIIMOHHON Teopuu Y. [lapBuHa;

OIICHMBAaTh CBOWMCTBA MOPOJI IOMAIIHUX KUBOTHBIX M KyJIBTYPHBIX PACTCHHUI 10 CPABHEHHIO C JUKUMU MIPEIKaMU; TaBaTh OLEHKY
€CTECTBEHHOI0 0TOOpa Kak

pe3yibrara 00phrObI 3a CYIIECTBOBAHUE,

MeTtanpeameTHble:

OBJIAJCHHUEC COCTAaBJIAIOIIIMMI PICCJIGI[OB&TCJIBCKOﬁ )51 HpOGKTHOﬁ ACATCIbHOCTU: YMCHHUC BUICTDH HpO6JIeMy, CTaBUTBb BOIIPO-
Chbl, BbIJIBUI'ATh T'MIIOTC3bl, JaBATb OIIPCACICHUS IMOHATHAM, KJIaCCI/I(I)I/IIII/IpOBaTB, Ha6JIIOI[aTB, IMPOBOAUTD OKCIICPUMCHTEI, ICJIaTh
BBIBOJIbI U 3aKIIIOYCHUA, CTPYKTYPHPOBATHL MaTcpuall, O6’B$ICH5[TB, JOKa3bIBaThb, 3allilMIIIaTh CBOU UACH,

yMeHue paboTarb C pa3HbIMM MCTOYHMKAMHU OHOJOTMYECKON HMH(pOpMallMW, aHAJIU3UPOBAaTh M OLEHMBATH MH(OpMAIIHIO,
npeoOpa3oBbIBaTh THPOPMALIUIO U3 OJHOU (POPMBI B IPYTYIO;

YMEHHE aJICKBaTHO MCIIOJIb30BaTh PEUEBBIE CPEACTBA I JUCKYCCUU U apIyMEHTALMU CBOEU MO3ULMH, CPABHUBATh PA3HbBIC
TOYKH 3PEHHUS], aPTYMEHTHUPOBATH CBOIO TOUKY 3pEHUS, OTCTAUBATh CBOKO MTO3ULHIO.

IIpeameTHbIE:

* pa3nuyeHUEe Ha TabMUIIaX YacTe U OPraHOMAOB KJIETKH, HA KUBBIX 0ObEKTaX U TaOJMI[aX OPraHOB IIBETKOBOTO PAacCTEHUs, Opra-
HOB U CUCTEM OPTaHOB KMBOTHBIX, HAMOOJIEE PACPOCTPAHEHHBIX PACTEHUN U JIOMAITHUX YKUBOTHBIX; ChEAOOHBIX U STOBUTHIX
rpuOOB; OMACHBIX JIJIS YEJIOBEKA PACTEHUM M )KHBOTHBIX;

¢ CpaBHCHHUC OMOJIOrNYECKUX 0OBEKTOB U mpoueccCcoB, YMCHUC ACJIaTh BBIBOJAbI U YMO3AKJIIFOUCHUSA Had OCHOBC CPABHCHMU,

* BBISIBJICHHE MPUCIIOCOOIEHUI OPraHUu3MOB K Cpe/ie 0OMTaHUs; B3aMMOCBA3€ MEX 1y OCOOEHHOCTSIMU CTPOEHHUSI KIETOK, TKAHEH;



* OBJIAJICHUE METOAaMU OMOJIOTUYECKON HAayKH: HAONIONEHUE U OMHCaHWE OMOJIOTHYeCKHX OOBEKTOB U MPOIECCOB; MOCTAHOBKA
OMOJOTMYECKHUX IKCTIEPUMEHTOB U OOBSICHEHHUE UX PE3YIbTaTOB.
Yuawuecs 6yoym 3namo:

YMEET OIpPEACIIATh MOHATUSA, (OPMHUPYEMBIE B MPOIIECCE U3YUCHUS TEMBI;

yMEeT KJIaCCU(PUIIUPOBATh U CAMOCTOSITEIILHO BRIOMPATh KPUTEPUU ISl KJIaCCU(PHUKAIIIH;

BJIAJICIOT CAMOCTOSITEIbHBIM (POPMYITHPOBAHUEM MPOOIEMBI UCCIEAOBAHUS U COCTABIATDH MMOATAMHYIO CTPYKTYpY OyIyIiero
CaMOCTOSATEJIBHOTO UCCIIEIOBAHUS;

JEMOHCTPHUPOBATh ONTHUMAJIBHBIE CIOCOOBI JAEHCTBUM B paMKaX MPENJIOKEHHBIX YCIOBHM M TpeOOBaHUN U COOTHOCUTH
CBOM JICUCTBUS C MJIAHUPYEMBIMU PE3YIbTATAMUIIPY BBIITOJIHEHUU JA0OPATOPHBIX U MPAKTHUECKUX padoT;
Yuawuecs 6yoym ob6yuensi:

yMEET yCTaHaBIUBAaTh IPUUUHHO-CIICICTBEHHBIE CBSI3U MEKY COOBITHSIMMU, SBJICHUSMU;

yYMEET MPUMEHSTh MOJIEIN U CXEMBI JUIsl pEIIeHUs YUeOHBIX U T03HABATENIbHBIX 33/1ay;

BJIQJIEET IPUEMAMHU CMBICIIOBOTO YTE€HHMSI, COCTABIIATh TE€3UCHI U IIJIaH-KOHCIIEKTHI 110 PE3YyJIbTaTaM YTCHMUS;

JE€MOHCTPHUPYET OPraHU3aLUI0 YYEOHOTO COTPYIHUYECTBA U COBMECTHYIO JESATENIbHOCTh C YUUTEIIEM U CBEPCTHUKAMU;

yM€EEeT UCHOIb30BaTh NHPOPMAIIMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTMH MIPHU MOATOTOBKE COOOLIECHHM, MYIbTUMEIUNHBIX
[IpE3CHTalUN;

YMEET IEMOHCTPUPOBATH HKOJOTUYECKOE MBIILIIIEHUE U IIPUMEHATH €T0 B IOBCEIHEBHOW KU3HH
Beenenune (2 yaca) Bo BBeeHUM yyaluecs: 3HAKOMSTCS € TIJIaHOM PabOThI M TEXHUKOM 0€30MacHOCTH MPH BBIOIHEHUH JJabopa-
TOPHBIX PadoT.
Paznen Hurosorus. (24 yaca)
Teopus. Tunwvl knemounoii opeanuzayuu. (4 yaca) Knetku npokapuotudeckoro tumna. CTpyKTypHO-(YHKIIMOHAJIbHAS OpPTraHU-
3alMsl DYKApUOTUYECKOW KIIETKH: pacTUTENbHAsA U *KUBOTHas. [IpuHImn komnaprmenTanuu. buonorudeckas memOpana. Ctpoe-
HUE TUIIMYHOM KJIETKH MHOTOKJIETOYHOrO opraHu3Ma. MexKiIeTouHble KoMMYHHUKauu. [IpakTudeckas padboTa: cpaBHUTEIBHBIN
aHaJIU3 MPOKAPHUOTUYECKHX, IYKAPHOTUIECKUX PACTUTENBHBIX, JYKAPUOTHUECKUX KUBOTHBIX KJIETOK U KJIIETOK MHOTOKJIETOUHOT'O
OpraHu3Ma.
Dopma opeanuszayuu: NapHas, KOJUIEKTUBHAs, MPaKTUYecKasi padoTa: CpaBHUTENbHBIN aHAJIN3 MPOKAPUOTHUECKHUX, DYKapHOTHY -
CKHX PACTHTEJIbHBIX, 3YKaPHOTUYECKHUX KUBOTHBIX KJIETOK M KJIETOK MHOTOKJIETOYHOTO OPraHU3Ma.
Buowvl desmenvHocmu: caMOCTOSITENIbHOE BbICNIEHUE U (OPMYIUPOBAHUE 1I€JIM MPAKTUUECKON pabOThl; MOUCK U BBIJEICHUE He-
o0xoanuMoin nH(OPMaIUH AJI1 COCTABICHUS CBOAHOMN TaOIMIIbI; CpaBHEHHE, KiIacCU(UKALNS PA3IUYHBIX KIETOK 10 BbIIECJICHHBIM



MPU3HAKAM.

Cmpoenue npoxkapuomuueckou knemku (8 uacos). Dopma npokapuot. CTpyKTypa, XUMUUECKUN COCTaB U (PYHKIIMH KOMIIOHEH-
TOB IpOKaproTHUecKor KieTku. Knetounas creHka. Karcyibl, ciM3uCcThie ¢0M U 4eXJibl. JKIyTUKH U MEXaHU3MBbI JBUKCHUS.
Bopcunku. MemOpansbl. [{uto30:16 1 pubocomsl. ['eHeTnueckuii annapar. PocT u criocoOsl pa3MHOKEeHUS. BHyTpUIIMTOIIIa3MaT -
YECKUE BKIIOYCHUS.

IIpakmuxka._Ilpaktuyeckasi paGoTa: BbIACICHHE, OKpalluBaHuEe, (UKCUPOBAHUE, CPABHUTEJIbHAS XapaKTEPUCTHUKA YKCYCHO-
KHUCIIBIX, MOJIOYHOKHCIIBIX U MACIISTHOKUCIIBIX OaKTEpHiA.

Dopma opeanusayuy: TapHas, KOJJIEKTUBHAS, MPaKTHYeCcKas paboTa: BbIACIICHHE, OKpalllMBaHUe, (GPMKCUPOBAHUE, CPABHUTEIIbHAS
XapaKTEPUCTHUKA YKCYCHOKHUCIIBIX, MOJIOYHOKHUCIIBIX U MACJISTHOKUCIIBIX OaKTepuil.

Buowi oesmenbHocmu: caMOCTOSATENBHOE BbIJEICHHE U (POPMYIUPOBAHKUE LIETU MPAKTUYECKON pabOThI; MOUCK U BbIICIIEHUE He-
o0xoaumoit nHdOpMaIUU JJIsi COCTABICHUS] CBOAHOM TaONUIIbI; CPAaBHEHUE, PA3IUYHBIX BUJIOB OAKTEpUN MO BBIACICHHBIM IPU-
3HAKaM.

Cmpoenue 3ykapuomuueckoit knemku (7 yacog). Hapyxnas nurtomiazmarnyeckas meMopana. Crienaan3upoBaHHbIE CTPYKTY-
PBI IOBEPXHOCTH KJIeTOK. OCOOEHHOCTU CTPOEHUS KJIETOUHbIX 00osiouek pactenuil. daromuros. [TnHonuTo3. OCHOBHOE BelIECT-
BO LUTOIUIa3Mbl. MUKpOTpyOOUKH. DHJOIUIa3Marnueckass cetb. Pubocombl. Kommiieke ['onpmxu. Mutoxouapun. JIM30COMBI.
Knerounsiit nentp. [Inactunel. Bakyonu pacturenbHbiX KieTOK. OpraHouabl CIENUAIbHOIO Ha3HayeHusa. KieTouHble BKITIOYe-
Hus. Snpo: 06omouka, SAEepPHBINA COK, SIPHIIIKO, XPOMOCOMBI.

Dopma opzanuzayuy. KOJJIEKTUBHAS, JOKJIA/Ibl YYALIUXCS C UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX TEXHOJIOTHM.

Buowi oesmenvbHocmu: TMOUCK W BBIJIETICHUE HEOOXOAUMOUM MH(OpMAINKU; MPUMEHEHHE METOJI0B MH(POPMAIMOHHOTO TOHMCKA, B
TOM YHCJI€ C TIOMOIIIbIO KOMITBIOTEPHBIX CPENICTB; IJIAHUPOBAHUE YY€OHOTO COTPYIHUYECTBA C YUUTEIEM U CBEPCTHUKAMHU — OII-
peneneHue uenen, PyHKIUNA y4aCTHUKOB, CIIOCOOOB B3aMMOJICUCTBUS MPU MOJATOTOBKE JIOKJIA/OB. PerynsatropHbie MeXaHU3MbI
kietku. O0mmit agantanuoHHbiil cuHapoM. [loHsiTHe cTpecca. 3aBUCUMOCTD aJalTAllMOHHBIX PEAKIIUM OT CHJIBI Pa3ApasKUTEIIs.
CpouHas u gonroBpeMeHHas aaantanus. [lcuxosmMonroHansHOE HaNpsKeHUE. TUIIbl TOBPEKICHUS KJIETOK MPU HEKpo3e. ATOI-
T03. MexaHu3Mbl peain3anuu ruOesu KIETOK Mpu anontose. Popma opeanuzayuu: KA.

Buowi desmenvnocmu: ipeoOpazoBaHre 3HAKOBO-CUMBOJIMYECKONW MOJIEIIU € LIETbIO BBISIBICHHS OOUIUX 3aKOHOB, ONPEEISIOIINX
PETYIATOPHBIE MEXAHU3MBI KIIETKHU.

Paznen I'eneruka (39 yacoB)

Teopus. I'enemuueckuii ananu3 3aKoHomeprHocmeil Haciedosanusn (18 uacoe). MonorubpuaHoe ckpemmBanue. [luTomoruye-
CKH€ OCHOBBI MOHOTUOPHIHOTO CKPEIIMBaHUsI. YCIOBUH MPOSBIEHUS 3aKOHA paciieruieHus. J{u- u TpuruOpuaHoe CKpeInBaHue.




[{uTonoruueckne OCHOBBI AUTHOPUAHOTO CKpemrBaHus. B3aumopeiictBue renoB. Kommnementapuocts. Onuctas. [loaumepusi.
Moauduumpyromee aeiictsue reHoB. HacienoBanrue npu3HaKkoB, CIEIUIEHHBIX ¢ nosnoM. Omnpenenenue nosna. OcoOeHHOCTH TO-
JOBBIX XpoMOocoM. CLEIIEHHOE HACIEN0BaHUE U KPOCCUHIOBep. CpaBHEHUE NEHETUYECKUX U LIUTOJIOTMYECKUX KAPT XPOMOCOM.
MexaHn3M KpOCCUHIOBEDA.

[TpaxTuka. IIpakTuyeckas padora: (prU3H0I0ro-reHeTUUECKUE aCleKThl AHTOLIMAHOBBIX OKPACOK y PACTEHU.

Dopma opeanuzayuu. KOJIJIEKTUBHAS, pELICHHUE 3a/1a4, IPaKTHUeCcKas paboTa: pU3NO0I0ro-reHeTUYECKUE aCIIEKThl aHTOLIMaHOBBIX
OKpPacoOK y paCTCHUM.

Buowi oesmenvbrHocmu: caMoCTOSATENBHOE BbIJEICHHE U (POPMYIUPOBAHKUE LIETU MPAKTUYECKON pabOThI; MOUCK U BBIICIICEHUE He-
00X0IMMOM MH(pOpPMALIMKY IPHU PELIIEHUN TeHETUYECKUX 3a/1a4; BbIOOP Hanbosee 3p(EeKTUBHBIX CIIOCOOOB pelIeHuUs 3a/1a4; CTPYK-
TypUpPOBaHUE 3HAHUI MO TUIIAM B3aUMOJECHCTBUS F€HOB; YCTAHOBJICHUE MPUUMHHO-CIIEJCTBEHHBIX CBA3€H; NOCTPOCHUE JOTuYe-
CKOM LIENN PACCYKICHHUI NPH PEIICHUH 3aad.

Hzmenuusocmov u memoowt ee uzyuenus (11 wacog). Myranmonnas usMeHunBocTh. Kiaccudukanus myranuid. MHOeCTBEH-
HBIN ajuiein3M. XpOMOCOMHBIE niepecTpoiku. ['eHomHubIe MyTanuu (monumionaus). Kaprotumnsl 1 Meio3 y NOTUIIIIONIHBIX (HOpM.
MyTtauuu reHepatuBHble U comarTnueckue. CIIOHTaHHBIE MYTAallMU. 3aKOH TOMOJIOTMYECKUX PSAJOB HACIEACTBEHHON U3MEHYUBO-
cti. UuaynupoBansbple MyTanuu. Ou3nueckue U XUMHUYECKHE MyTareHbl. MoaupuKauoHHas U3MEHYUMBOCTb. CTaTUCTHUECKAs
00paboTKa pe3yabTaToB.

[IpakTryeckast paboTa: CTAaTUCTUUECKUI aHAJIN3 N3MEHYMBOCTH KOJTMYECTBEHHBIX MPU3HAKOB Y PaCTEHUH.

Dopma opeanuzayuu: KOJIJIEKTUBHAS, PELLICHUE 3a]a4, PaKTHUecKasi paboTa: CTAaTUCTUUECKHUI aHaJIN3 U3MEHYUBOCTH KOJIMYECT-
BEHHBIX [IPU3HAKOB Y PACTCHHUI.

Buowvl desmenvHocmu: caMOCTOSITENIbHOE BblIENIEHUE U (POPMYIUPOBAHUE 1I€JIM MPAKTUUECKON pabOThl; MOUCK U BBIJEICHUE He-
o0xoaumoit nHpoOpMaIuu IpHU COCTABICHUU OTYETa MO MPAKTUYECKO paboTe; BhIOOp Hanbosee 3¢ (HEKTUBHBIX CIOCOOOB pele-
HUA 3a71a4; GopMyIupOBaHHE MPOOIEMBbl MPU BBISICHEHUU NPUYMH MYTAIMOHHOW M3MEHUYMBOCTH; CAMOCTOSITEIBHOE CO3JIaHUE
croco0O0B pelleHrs ITpo0eM MOCTABIECHHOM 3a7a4u; YCTaHOBJIEHUE MPUYUHHO-CIIEICTBEHHBIX CBA3EH; MOCTPOEHUE JIOTMUYECKON
LEMU PacCyXJACHUI NpU PEIICHUH 3a1ay.

Ponv nacnedocmeennocmu u cpeovt 6 hopmuposanuu HOpMAILHO20 U NAMONOZUYECKU USMEHEHHO020 (henomuna uenoeexa (10
uacoe).

['ennast mporpamma yesnoBeka. AyTOCOMHO-JIOMMHAHTHBIE HaclieZOBaHUsA. AyTOCOMHO-peleccuBHbIe 3a0oneBanus. Hacnencr-
BEHHBIE 00JIE3HU YeoBeKa. XpOMOCOMHbIE 0ose3Hu. [ enHble 601e3Hu. bone3nu ¢ HacneACTBEeHHBIM Ipeapacmonoxkenuem. Oco-
OEHHOCTH YeJIoBeKa KaKk 00beKTa TeHETUUECKUX HCCaeloBaHui. MeTobl n3yueHus: TeHETHKHU YeJIOBEeKa: TeHealI0rHuecKuil MeTo/,




OJTM3HETIOBBIN METO/I, OMYJIAIIMOHHO-CTAaTUCTHYECKUN METOT, METOJ] TCHETUKH COMAaTHYECKUX KIIETOK, ITATOTCHETHICCKUN METOT,
Oonoxumuieckuii Metos1, Metojpl u3ydeHus: JIHK B reneTnueckux uccienoBaHusx. Meauko-reHeTH4ecKkoe KOHCYIbTUPOBAHUE.
[IpakTruyeckas paboTa: U3yuyeHHUE TeHETUUECKUX ACTIEKTOB MoJa Y paCTeHUM (MBa KO3bs).

@opma opeanuzayuu: KonnekTuBHas, pellieHHE 3314, TOKIa bl yYalIuxcs, MpakTHiecKkas padoTa: u3y4eHrue reHeTHUYEeCKUX ac-
NIEKTOB T10J1a y paCTECHUH (MBa KO3bs).

Buowi oessmenvbHocmu: MOUCK W BBIJIETIEHUE HEOOXOAUMON MH(OpMAIMKU; NMPUMEHEHHE METOJI0B MHPOPMAIMOHHOTO MOHUCKA, B
TOM YHCJI€ C TIOMOIIbIO KOMITBIOTEPHBIX CPENICTB; IJIAHUPOBAHKE YYEOHOTO COTPYIHUYECTBA C YUUTEIEM U CBEPCTHUKAMU — OIl-
peneneHue nenen, PyHKIUNA y4aCTHUKOB, CIIOCOOOB B3aUMOJICHCTBHUS MPU MOATOTOBKE JTOKJIAI0OB; MOUCK U BBIJIEJIEHHE HE00XO-
JUMOM MH(pOpPMALMU P PEUIEHUU TeHETUYECKUX 3a/1a4; BRIOOp Hanboiee 3(h(PEeKTUBHBIX CIIOCOOOB PEIIEHUS 3a/1au.

Paznen 3 JBouonuonHoe yuenue (32 yacoB)

Teopusa. Teopua ecmecmeennozo omoopa 4. /lapeuna ( 5 uacoe). HacnencTBEHHOCTh U U3MEHYMBOCTh OpraHu3MoB. Jlokasa-
TEJbCTBA PBOJIIOIUU MPUPOJHBIX BUAOB. YueHUe hopMax WU3MEHYMBOCTH OpPraHu3MoB. Pojib BHEIIHEN cpelibl B BOSHUKHOBEHUH
M3MEHYUBOCTH Opranu3mMoB. Teopust uckycctBeHHoro otoopa Y. Jlapuna. @opmbl UCKycCTBEeHHOTO 0TOOpa. boprba 3a cymect-
BOBaHUE: MPUYUHBI U cleACTBUA. DOpMbI OOPHOBI 3a CyIIeCTBOBaHMS. ECTECTBEHHBIN 0TOOp: OnpeneseHue, MEXaHu3M JCHCTBUS,
pe3yabTar.

Ilpakxmuka. @opma opeanuzayuu. KOJIEKTUBHAS

Buowi desmenvbHocmu: TMOUCK W BBIJIETICHUE HEOOXOAMMOUM MH(MOpMAIMKU; MPUMEHEHHE METOI0B MH(GOPMAIIMOHHOTO MOUCKA, B
TOM YHCJI€ C TIOMOIIIBIO KOMITBIOTEPHBIX CPENICTB; IJIAHUPOBAHHE YY€OHOTO COTPYIHUYECTBA C YUUTEIEM U CBEPCTHUKAMHU — OII-
penenenue nened, GyHKIUNA y9aCTHUKOB, CIIOCOOOB B3aUMOJICHCTBUSI TIPU MOATOTOBKE JIOKJIAI0B; MTOCTAHOBKA BOMPOCOB — WHU-
[MaTUBHOE COTPYAHUYECTBO B IMOMCKE U cOOpe MH(MOpMAITIK /1JIsl BHITIOJIHEHUS JTOKJIAI0B U MTPE3CHTAIIHM.

Cunmemuueckan meopus 36on0uyuu. Muxposeontoyua( 8 uacog)

[Monynsauus — popma cymiecTBoBaHus Bujia. MI3MEeHUMBOCTh 0COOEH B MOMYJISAILMY MO/ BIUSHUEM SKOJIOTMYecKuX GhakTopoB. Me-
XaHU3M BO3HMKHOBEHUS aJlallTalluii B OMYJISIIIKA U UX OTHOCHUTENIBHBIN XapakTep. Jlemorpadudeckas, mpocTpaHCTBEHHAs! U DKO-
JIOTUYECKasl CTPYKTypa NOMyJIsIiui. JInHaMuKa YUCIICHHOCTH MOMYISIuU. bruomornueckuilt moauMopdus3m NOMyJIsIiiud. YCIOBUS
JUTUTEIBLHOTO CYIIeCTBOBAaHUS Monyisiuu. [Tonmymnsius — KOMIIOHEHT 3KOCUCTEMBI. J[MHaAaMUKa U yCTOMYHUBOCTh dKocucteM. Ca-
Moperyssiiua. CyKiecCuu B 3KOCHCTEMaXx.

Dopma opeanuzayuu: KOIJIECKTUBHAS, pelIeHUE OMOIOTHYECKUX 3a]1ad, pab0oTa ¢ KOMIBIOTEPHBIMH MPOTPaMMaMH.

Buowt oesmenvrHocmu: OUCK M BBIJEICHUE HEOOXOMUMON MHGOPMAIIMK TP PEIICHUH OMOJIOTUYECKUX 3aj1a4; BEIOOP Hanbomee
3¢ (HEKTUBHBIX CTIOCOOOB PEIICHHS 3aj]1a4; CTPYKTypUpOBaHUE 3HAHUH MO TeMe «MUKpPOIBOIIONUSY; YCTAHOBIEHNE MPUINHHO-




CJICJICTBCHHBIX CBS3€H; MOCTPOCHUE JIOTHYECKOM IEMH PACCYKICHUN TpH pENICHUH 3ajad; HaONIoIeHNEe 3a JEMOHCTPAIUSIMHU
yuuTens; 00bICHEHNE U MHTEpHpeTalus HaOII01aeMbIX SIBICHUI; aHAIU3 TpadrKOB, TAOIUII, CXEM.
Daxmoput 380n10uuu (7 4acoe)
Hacnedocmeennas uzmenuusocmos Kak mamepuain 360a0yuy. IBOTIONUOHHAS XapaKTepucTHKa MyTaluid. HopMa peakiiuu reHoTu-
na. Moaudukanuu, ux poib B 3BoMOIUU. 3o, MexanusM. DBOTIONMOHHAS POJIb U30SIMNA. MUrpaiuu u ux poiib B U3Me-
HEHUU T€HETUYECKON CTPYKTYphl NOMYISAIU. DOPMBI MEKIIOMYISIMOHHBIX OTHOIIEHUH. [TprunHbl U cnencTBust 00pbObI 3a Cy-
IECTBOBaHUE Kak ¢akropa 3Boonuu. COBpEMEHHbIE MPEICTABICHUS O €CTECTBEHHOM OTOOpE Kak BeaylieM (haKkTope 3BOJIOLUU.
®opmbl ecTEeCTBEHHOTO 0T00pa. CpaBHUTENIbHBIN aHAIN3 €CTECTBEHHOTO U HCKYCCTBEHHOTO OTOOpA U UX PE3YJbTATOB.
[IpakTryeckas paboTa: pe3ysbTaThl HCKYCCTBEHHOTO 0TOOpa Ha MPUMEPE COPTOB KYJIBTYPHBIX PACTCHUM.
Dopma opeanuzayuuy. KOJUICKTUBHAS, IPaKTUUYECKass paboTa: pe3ysbTaThl HCKYCCTBEHHOTO OTOOpa HA MPUMEPE COPTOB KYJIBTYP-
HBIX PaCTCHUM.
Buowr oesmenvrocmu: caMoCTOSTENBHOE BbIJICNICHUE U (DOPMYIUPOBAHUE 1EIU MPAKTUYECKON pabOThI; MOUCK U BBIJICJICHUE He-
o0xoauMoit nH(popMaluK; CTPYKTYpUPOBAHUE 3HAHUMN 110 Pe3yJibTaTaM UCKYCCTBEHHOTO 0TOOpa; MOCTaHOBKA U (DOpMYyIUpOBaHUE
poOJIeMbl, CAMOCTOATEIFHOE CO3/IaHHUE AJITOPUTMOB JEATEIBLHOCTH MPHU PEIICHUU TPOOJIEMbl; TPOTHO3UPOBAHKUE PE3YIBTATOB
MPaKTUYECKON pabOThl; KOHTPOJIb B (hOPME CIMYCHHMS JIMYHBIX PE3YyJIBTATOB U Pe3ysibTaTa C 3a/IaHHBIM 3TAJIOHOM C IIeJIbI0 0O0Ha-
PYKEHUS OTKJIOHEHUM OT HETO.

Buo. (6 uacoes)

CoBpemeHnHas Ouonorndeckas KoHuenius suaa 3. Matiepa. JlokazarenscTBa peanbHocTu Buna. Kpurepun Buga. Ctpykrypa Bu-
na. [lonmynsimuonHas cTpykTypa Buaa. [ mbpuiHas 30Ha, reorpapuyecKkuii 30T, KIIMHaIbHas n3MeHYuBOCTh. [Iporecc o6paso-
BaHUS HOBBIX BHUJIOB. AJIJIOMATpUYECKOE, CUMITATPUYECKOE U Tlapanarpuyeckoe BuaooOpasoBanue. KomriekcHoe JeiicTBrE IBO-
JIOIIMOHHBIX (PAaKTOPOB B IKOCUCTeMaxX. MICKyCCTBEHHBIE SKOCUCTEMBI U UX 0COOCHHOCTH.

[IpakTuyeckas paborta: MOp(hOIOTUUECKUI KPUTEPUI BU/Ia HA IPUMEPE BUIOB U3 POJia KIICBED.

Dopma opeanuzayuu: KOJUIEKTUBHAS, IpaKTUUYECKas: padoTa: MOpPGhOIOrHYeCKui KpUTEpH BUJla Ha pUMEPE BUIOB U3 Pojia Kiie-
BEp.

Buowr oesmenvrocmu: caMoCTOSTENBHOE BBIJICICHUE U (DOPMYTUPOBAHUE 1ETU MPAKTUYECKON pabOThI; MOUCK U BBIICJIICHUE He-

00xoauMoit UH(GOpPMAIIMH TPU COCTABIICHUH OTYETa IO MPaKTUYECKOW padboTe; MIaHupOBaHKE YUeOHOTO COTPYIHUYECTBA C YU H-
TEJIEM M CBEPCTHUKAMHU — OMpeeeHHe Iefiel, (GYHKIUNH YJ4aCTHUKOB, CIIOCOOOB B3aMMOJCHCTBUS; MOCTAaHOBKA BOIPOCOB —
WHUIIMATUBHOE COTPYAHHYECTBO B IMOUCKE U cOOpe MHMOPMAIIHH.

Eouncmeo »cueoii u nexcugoit npupoout (5 uacos).




AOWOTEHHBI CHHTE3 OPTraHUYECKUX BEIIECTB B YCIOBHUSAX BOCCTAHOBHUTEIBHON aTMOC(Ephl. DTalbl MOSIBICHHS CIIOKHBIX OpTra-
HUYECKHUX BEIICCTB. DBOJIIOIMOHHBIE BO3MOKHOCTH YIIEBOJIOPOAOB. DBOJIIOLUS OpraHuYeckux coequHeHuid. O0pazoBaHue nep-
BUYHBIX KJIETOK — Ha4auo OMoJIoruueckoi sBomonuu. CaMoopranu3alius CI0KHBIX OpraHMYecKuX cucteM. KieTouHoe nuTaHue,
BHYTpPH- U BHEKJIETOUHBIN ToMeocTa3. OCHOBHBIE UEPThI KU3HU.

Dopma opeanusayuu: IEKINS, KOJJIEKTUBHAS, paboTa ¢ KOMIBIOTEPHBIMU MPOTPAMMAMHU.

Buowi oesmenvhocmu: nipeobpa3oBaHre 3HAKOBO-CUMBOJIIMYECKON MOJIECNN C LIEBIO0 BBISIBICHUS OOIIUX MPU3HAKOB, OMPEIEsIo-
IIMX €IMHCTBO >KUBOW M HEKUBOUW MPHUPO/IbI; HAOTIONEHHE 32 IEMOHCTPAIUSIMU YUUTENs; OObsICHEHUE U UHTEpIIpeTalus HalOmIto-
JA€MBbIX SIBJICHUM; aHau3 rpaduKoB, TaOIHUI, CXEM.

Pa3nen ImoOpuorenes (39 yacon)
[enenue knemox (9 uacos).

Muto3. Mutotnueckuit muki. [{utonoruueckue OCHOBBI OECIOJIOTO Pa3MHOXKEHUs. DHAOpPENnpoayKuus. [IponomKkuTenbHOCTh
*u3HU KIeToK. [lomoBeie kimetkn. Meno3. Llutomornyeckre OCHOBBI MOJOBOTO Pa3MHOKEHHS.

Dopma opeanuzayuu: KOJIJIEKTUBHAS, MPAKTHYECKas paboTa ¢ MUKPOCKOTIOM.

Buowi desmenvbHocmu: caMoCTOSTEILHOE BbIJIETICHHE U (OPMYIUPOBAHKE 1IE€TU MPAKTUUECKON pabOThI; MOUCK U BbIICIICHUE He-
00X0IMMOM MH(pOPMAIUU TPU COCTABICHUH OTUYETA MO MPAKTUYECKON padoTe; IMIaHUpOBaHUE YYEOHOTO COTPYIHUYECTBA C YUH-
TEJIEM M CBEPCTHHUKAMHU — OMpeeseHHue 1eniel, GyHKIUNH YJ4aCTHUKOB, CIIOCOOOB B3aWMOJCHCTBUS; MTOCTAHOBKA BOIPOCOB —
WHUIIMATUBHOE COTPYIHUYECTBO B ITOMCKE M cOOpe MH(POPMAITUH.

Pa3zeumue opzanuszma u cpeoa ( 6 uacos).

Buemnsis cpena u HeoOXonUMbIe YCIOBHS pa3BUTHs. DMOPHUOHAIILHOE PAa3BUTUE U BHYTPEHHSS cpena. DK30racTpysaius. M-
OpuoH u 6uoTHYecKue (PaKToOpbl Cpebl.

Dopma opeanuzayuu: AEKUNAS

Buowr oesmenvnocmu. npeoOpazoBaHue 3HAKOBO-CUMBOJIMYECKOW MOJIEH C 1IEJIbIO BBISBICHUSI OOIIUX MPU3HAKOB, OMPEIEsIO-
IUX €TUHCTBO )KUBOW M HEKUBOU MPUPOIbI; HAOTIONCHHUE 32 IEMOHCTPALIMSAMU YUUTEIIS; OObSICHEHNE U UHTEpIIpeTaius Habro-
Ja€MBbIX SIBJICHUM; aHaIu3 rpaduKoB, TaOIHUIl, CXEM.

becnonoe pazmnoscenue, conamuueckuii amopuozenes u pezenepayus (7 yacog). Mophodusuonoruueckas OCHOBA MPOIECCOB
0€cIoIoro pa3MHOKEHHUSI 1 0COOCHHOCTH pa3BUTHUSI TIPU OecrojioM pa3sMHoKeHnU. Knaccudukanus pereHepalmoOHHbIX SIBJICHUM,
MTOHSATHE O COMAaTHIECKOM SMOpHOTeHE3E.

Dopma opeanuzayuu: 1EKINAS

Buowi desmenvrocmu: npeobpazoBaHre 3HAKOBO-CUMBOJIUYECKOM MOJIENN C IIEJIbIO BBISBICHHS OOIIMX MPU3HAKOB, OMPEICIISTIO-



IIMX €IMHCTBO KMBOW M HEXUBOM MPUPOABL; HAOIIONECHHUE 3a IEMOHCTPAUSAMH YUUTENS; OObSICHEHHE U UHTEpIIpeTals HaOmko-
JAEMBIX SIBICHUM; aHaTU3 rpapuKoB, TAOIUIL, CXEM.

Onmoczenes u 380nw0ouyus (10 uacos).

buorenernueckuii 3akoH. Pexanutymsiiuu. Teopust pumamoproreneza A. H. CeBepiieBa. DBoIOLMS OHTOTEHE3A.

Dopma opeanuzayuu: KOIICKTUBHAS, TOKIAAbl yUaITUXCA.
Buowi desmenvnocmu: naHUPOBAHUE CTPYKTYPHI JOKJIAJa C YYETOM KOHEYHOTO pe3yibTara; COCTABICHHE IJIaHa W MOCIeI0Ba-
TEJILHOCTH JIUCTBUM; IJIAHUPOBaHUE Y4EOHOTO COTPYIHUYECTBA C YUUTEIEM U CBEPCTHUKAMU — OMpEENeHHEe LeneH, PyHKIHi
YYaCTHHUKOB, CIIOCOOOB B3aMMOJICUCTBHS; TIOUCK U BBIIEJIEHUE HEOOXOAUMON MH(OPMALMK; NIPUMEHEHHE METOI0B MH(pOopMaIu-
OHHOTO TMOUCKA, B TOM YHCJIE C TOMOUIBIO KOMITBIOTEPHBIX CPEICTB; OCO3HAHHOE M MPOU3BOJIBHOE MOCTPOEHUE PEYEBOrO BHICKA-
3bIBaHUS B YCTHOM U MUChbMEHHOU (popme.

Imopuonozua pacmenuii (7 uacoes).

Cnoporenes. Mukpocnoporenes. Makpocnoporenes. I'amerorene3. Mukporamerorene3. Makporamerorenes. [[BoMHHOE OIUIO-
notBopeHue. HeperynsipHble TUIIBI TOJIOBOTO PA3MHOKEHUS.

Dopma opeanuzayuu: TEKIUS

Buowi oesmenvrocmu: nipeobpazoBaHre 3HAKOBO-CUMBOJIIMYECKON MOJICNU C LIEBI0 BBISIBICHUS OOLIUX MPU3HAKOB, OMPEAEIsIO-
IIUX €IMHCTBO KUBOW M HEXUBOUM MPUPOABI; HAOIIONCHHE 32 IEMOHCTPAIIUSIMU YUUTENs; OObSICHEHHE U UHTEpIIpeTaIus HaOto-
JTAEMBIX SIBICHUM; aHATN3 TPAPUKOB, TAOIHII, CXEM.
2.2. TemaTnyeckoe IJIaHUPOBAHUE

TEMATHUYECKOE ITNTAHPOBAHUE

IIEPBBIH I'OJTl OFYYEHHA
No Ha3Banmue paszgeia KosinuecTBo yacos DopMbI KOHTPOJIS
BCEro | TeOpHUsl | MPaKTUKA
BBenenune 2 2 - Jleknus

1 N3 gyero cocTouT pacTeHue 20 7 13 HaOJTFOCHHS, TECTUPOBAHMUE,
aHaIN3 TIPOAYKTOB JCSATEIHHO-
CTH 00y4

2 Kak xuBet pacrenue? 11 4 7 YCTHBI ONpPOC, CaMOCTOSITEIIb-




Has paboTa

[TpaxTrueckas padora.
Habmonenue. CooOmieHust yua-
HIAXCSL.

Beipactu cam.

Jlexmus, Oecena, mpakTUyecKas
pabora. Habmonenust.

Ot Mukpockona 10 MUKpOOHOJIOTHI

17

12

YCTHBI OMPOC, CAMOCTOSTEIIb-
Has paboTa

[IpakTuyeckas padora.
Habmonenue. CooOmieHust yua-
ITUXCAL.

bakrepun

Jlexmus1, Oecema, mpakTHYECKas
paborta. HaGmronenus.

[1necHeBble TpUOBI

Jlexmusi, Oecena, mpaxkTUyecKas
pabota. Habmronenus.

Bonopocnu

Jlexmusi, Oecena, mpakTUyecKas
pabota. Habmronenus.

JlaGoparopusi «buorHIUKAIUS)

Jlexmusi, Oecema, mpakTUyecKas
pabora. HaGmronenus.

Pacckassl o onosioruu

20

12

YCTHBIM OMpPOC, CaMOCTOATENb-
Has pabota

[IpakTuueckas pabora.
Ha6monenue. Coobmienus: y4va-
TITUXCS.

10

JlaGoparopus JleBeHryka

Jlexmusi, Oecema, mpakTUYeCKas
pabota. Habmronenust.

11

[TpakTryeckast OoTaHuKa

16

13

YCTHBIM ONPOC, CaMOCTOATENb-
Has paboTa




[IpakTuyeckas padora.
Habmonenue. CooOmieHust yua-
HIUXCA.
12 [IpakTraeckas 300J10THs 7 3 4 Jlexmusi, Oecema, mpakTH4YecKas
pabota. Habmronenust.
13 buonpaktukym 6 2 4 Jlexuus, Oecena, mpakTUYeCKas
pabora. Habmonenust.
Hroro
136 |46 90
BTOPOH 101 OFYYEHHA
Ne Ha3sBaunmue pa3nena KouanvecTBo 4acos DopMbI KOHTPOJISA
Pasne- BCe- | Teopus | IPaKTH-
14 ro Ka
BBenenune 2 2 - Jlekuusi, TecTUpOBaHUE
1. L{uToNOrNs U TUCTOJIOTUS 15 5 10 YCTHBIN OnPOC, CaMOCTOSITENb-
Has pabota
[IpakTuueckas padora.
HaGmronenue. CooOmenus
yUaIuxcsl.
2. MukpoOuoiI0THs U BUPYCOIOTHUS 19 7 12 Jlexuusi, Oecena, mpakTU4yecKas
pabota. Habmonenus.
3. NMMyHUTET U TTapa3uToNOrust 18 6 12 Jlexuusi, Oecena, mpakTUYECKas
pabota. Habmonenus.
4 Muxosioruss ¥ CHUCTEMAaTHUKa JIEKAPCTBEH- 10 4 6 Jlexuusi, Oecena, mpakTU4YecKas

HBIX PaCTEHUN

pabota. Habmonenus.




XWUMHUs B [ICHTPE €CTECTBO3HAHUS 18 11 Jlexmus, Gecena, mpakTUdecKas
pabota. Habmonenus.
OTH 00BIYHBIC HEOOBIYHBIC BEIICCTBA 19 10 YCTHBIN OnPOC, CaMOCTOSITENb-
Has paborta
[IpakTudeckas pabdora.
HaOmroneunue. CooOmienus
yYaImxcs.
SBneHus, MPOUCXOMSIINE CBEIICCTBAMHU 11 8 Jlexmus, Oecena, mpakTUYecKas
pabota. Habmonenus.
Pacckassl mo xumum 11 7 YCTHBI ONIPOC, CaMOCTOSITENb-
Has paborta
[IpakTruueckas padora.
Habnronenue. CooOmieHus
yYaImxcs.
Xumus B ObITY 13 8 Jlexmus, Oecena, mpakTUYIECKas
pabota. HaGmonenus.
HUTOI'O 136 2 84
TPETHH O] OFYYEHHA
Ne n/m| Tema pasaena, 3aHATHSA Kosin4ecTBO 4acos DopMbI KOHTPOJIS
BCEro [Teopusi [MPaKTHKA
BBenenue 2 2 -
Pa3nen 1. Ilurosorus. 24 9 15
1 | Tunbl KJIETOYHON OpraHU3allUU 4 2 2 Jlexmus, Oecena, mpakTHYECKas
pabora. HaGmronenus.
2 | CTpoeHue NpOKapruOTUYECKO i KIETKU 8 3 5 Jlexuus, Oecena, mpakTUYECKas
pabota. Habmonenus.
3 | CrpoeHue >yKapruOTUUECKOU KIETKU 7 2 5 YCTHBI OMPOC, CaMOCTOSITEIb




Has paboTa

[TpakTrueckas padora.
Hao6monenue. CooOmieHust y4a-
HIAXCS.

PerynsitopHbie MEXaHU3MBbI KIIETKH 3) 2 Jlexums, Oecema, TpaKTHYECKas
pabora. Habmonenust.

Pa3nen 2. I'eneruka. 39 12 27 Jlexuus, Oecena, NpakTHYECKas
pabota. Habmonenust.

['eneTnyeckuii aHanu3 3akOHOMEpHOCTeH Hacie- 18 5 13 VYCTHBIN OMpOC, CaMOCTOSITENbA

JTIOBaHUS Has pabota
[IpakTuyeckas pabora.
Habmonenune. CooOmieHust y4a-
ITUXCA.

N3MEeHUYMBOCTH U METOJBI €€ N3YUCHUS 11 4 7 Jlexmusi, Oecena, mpakTHYecCKas
pabota. Habmronenus.

Pone HacnencTBeHHOCTH M cpenbl B ¢hopmupoBa- 10 3 7 YCTHBI OMPOC, CaMOCTOSITEIb

HUW HOPMAJIBHOTO W TATOJOTUYECKH M3MEHEHHO- Has paboTa

ro (peHoTHMA YEIIOBEKA [IpakTuueckas padora.
Habmtonenue. CooOuieHust y4a-
ITUXCA.

Paznen 3. DBoaonusa. 31 11 20 Jlexmus, Oecena, mpakTHYECKas
pabora. HaGmronenws.

Teopus ecrectBeHHoro ordopa Y.JlapsruHa 5 1 4 Jlexmus, Oecena, mpakTHYECKas
pabota. Habmonenus.

Cunrernueckas Teopusi 3BOJOLMH. MUKpPO3BO- 8 3 3) VYCTHBIA OMpPOC, CaMOCTOSITEIb

JIFOIIUSA

Has paboTa
[IpakTuueckas pabora.
HaoGmonenue. CooOiuieHust y4a-




[IUXCSL.

10 | dakTopbl IBOTOLUH 7 3 4 Jlexmus, Oecena, mpakTUYECKas
paborta. Habmronenus.
11 Bun 6 2 4 Jlexmus, Oecena, mMpakTHYECKas
pabora. Habmonenust.
12 EAnHCTBO XMBOW U HEXKUBOU NPUPOIBI 3) 2 3 Jlexmusi, Oecena, mMpakTUYECKas
pabora. Habmonenust.
Pa3nen 4. DmOpuorenes. 40 14 26 Jlexuus, Oecena, mpakTHYECKas
paborta. HaGmronenus.
13 JleneHue KIeToK 10 3 7 VYCTHBIN OMpOC, CaMOCTOSITENbA
Has pabota

[TpakTrueckas padora.
Habmonenune. CooOmieHust y4a-

TITUXCA.

14 Pa3Butue opranusma u cpena 6 2 4 Jlexuus, Oecena, IMpakTHYECKas
pabota. Habmronenus.

15 becrnionoe pasmHokeHHe, cOMaTUYECKUN AMOpHOo 7 3 4 Jlexmusi, Oecena, mpakTUYecKas
T€HE3 U pereHepanus pabota. Habmonenus.

16 OnTOreHe3 u 3BOJIIOIUS 10 4 6 Jlexmus, Oecena, mpakTHYECKas
paborta. HaGmronenus.

17 DMOpHOJIOTHS pacTCHUI 7 2 5 Jlexmus, Oecena, mpakTHYECKas

pabora. HaGmronenus.

Hroro 136 48 88

MeToauueckoe 000py10BaHHE:

HUDPOBAS JIABOPATOPUSI YUEHUUYECKASI (IludpoBbie TaTuuKu 3IEKTPOIPOBOAHOCTH, pH, MOI0XKEHNUs, TeMIiepa-
Typbl, aOCOTIOTHOTO AaBJICHHUS; TU(PPOBOI ocimiuiorpaduuecKuil JaTunK; BeChl 3JeKTpoHHbIE yaeOHbie 200 r; MUKPOCKOT: u (-
POBOI WM oNTHYECKUH ¢ yBenmmueHueM oT 80 X; HaOop JIsi M3TOTOBJICHHS] MUKPOTIPENapaToB; MUKpoIpenapars! (Habop); co-



EIMHUTEIIbHBIE TIPOBO/IA, MPOTrPAMMHOE OOCCIEUCHNE, METOIUYECKUE YKa3aHUsS;, KOMIUICKT COMYTCTBYIOIIUX JJIEMEHTOB IS
OTBITOB TI0 MEXaHUKE, MOJIEKYISIPHOUN (PU3KKE, FNEKTPOAUHAMUKE, OTITHUKE.

KOMIUIEKT NOCYAbl U OBOPYIOBAHUA JJIs1 YYEHUUYECKHUX OIIBITOB ( llITarus nmabopaTopHbIH XUMUYE-
ckuii: Habop vamiek I[letpu, Habop MHCTPYMEHTOB MpenapoBalibHbIX, JIOKKA JIJIsi CKUTAHUS BEILIECTB, cTynka GapdopoBas ¢ nec-
TUKOM, HaOOp 0aHOK, CKIISTHOK, (PJIaKOHOB JIJIsi XpaHEHUsI TBEPABIX peakTHUBOB; Habop npudopok (I1X-14, I[1X-16); npubop ms
MOJTyYEHHUsI Ta30B; CIUPTOBKA U Toprouee i He€; puibTpoBasibHas Oymara (50 1miT.); konba KoHuYecKas; ajovyKka CTEKIIsIHHAS (C
PE3MHOBBIM HAKOHEYHUKOM); Yallleuka JJis BhIMapuBaHus (BbIIapUTeNbHAS YallleyKa); MEPHBIN HUINHAP (TJIACTUKOBBIN); BOPOH-
Ka CTEKJIsSIHHAs (Masas); ctakaH cTekJIstHHbIN (100 mit); ra300TBOIHAS TPyOKA.

KOMILJIEKT BJIAKHBIX NPEINAPATOB JEMOHCTPAIIMOHHBIM ( Bnaxssiii npemnapar "be3sy6ka'"; BIaKHBIH
npenapar "['agroka" BiaxkHbI npenapar "BHyTpeHHee cTpoeHHe OprOXOHOIoro MOJUTIOCKA'; BIaKHBIN mpemnapar "BHyTpeHHee
CTPOEHUE KPBICHI'"; BIIAYKHBIM Ipernapar "BHyTpeHHee CTpOEHUE JIATYIIKA'; BIIAKHBIA Npenapar "'BHyTpeHHee CTpOEHUE NTHLIB';
BJIXXHBIN Tpenapat "BHyTpeHHee cTpoeHue poiObl"; BiIakHbil npenapat "Kapacs'"; BnaxHsiii nmpenapat "Kopenb 6060Boro pac-
TeHUs ¢ KiyOeHbkamu'"; BIaxHbIN npenapar "Kpesetka'"; BnaxHbiid npenapat "Hepeuna"; BnaxHbiil npenapat "Pa3BuTie KOCTH-
croit peiObl"; npyrue. Komriekt repdapueB aemoHctparroHubiii (I'epbapuit "JlepeBbs n KyctapHuku'"; repoapuii "Jfukopacry-
e pactenus'"; repdbapuit "KopmoBeie pactenus"; repbapuii "KynerypHbie pactenus'; repbapuii "JlekapcTBeHHbIC pacTeHus";
repOapuii "MenoHocHble pactenus'; repbapuii "Mopdonorust pactenuit"; repdbapuii "OCHOBHBIE TPYIIIBI pacTeHU"; repoapuii
"Pacturensubie coobmiectBa"; repOapuii "CenbCKoX03sHUCTBEHHbIE pacTeHus'"; repOapuii "SAnoButeie pactenus'; repOapuil k
KypCy OCHOB TI0 00111e OM0I0THH. )

Kommiexkt kosiekumii nemoncrpanmuonnblii (Komnekuus "Tomocemennbie pactenus” koyuiekiust "OOuUTareiin MOPCKOTO
nHa"; koyutekuus "[laneonTomornyeckasn"; koyutekuus "lIpencraButenu OTpsAI0B HACEKOMBIX' KOJIMYECTBO HACEKOMBIX: HE MEHEE
4; xomnexuus "IIpumepsl 3aUTHBIX TPUCTIOCOOICHUI y HaceKoMbIX'"; Koutekuus "[IpucrnocoOouTenbHbIe U3MEHEHUSI B KOHEYHO-
CTSIX HACEKOMBIX''; KOJUIEKIMS "Pa3zBUTHE HACEKOMBIX C HEMOJHBIM NPEBpALIEHUEM'; KOJUIEKIHS ""Pa3BUTHE HACEKOMBIX C IOJI-
HBIM TIpeBpaiieHneM"; Kojuiekuus "Pa3BuTue nineHuIb")

KomnbrorepHoe o0opynoBanue
HoyTt0yk; mpoekTop, MHTEpaKTUBHAS TOCKA



Cnucok aureparypsbl:
1. buonorus «ITokpbITOCEMEHHBIC PACTEHUSI: CTPOCHUE U KU3HEACATEILHOCThY - 6 Kiacc JuHelHbl kype B. B. [laceunux,
Beprtuxkans - Mocksa «/[poda»-2020r

no

Axumymikus, V. 3anumarensaas ouonorust / Urops Axkumymikus. — CI16.: Amdopa, 2015. - 319 c.

Anaromuueckuit atinac / Ilox pen. A. U. bopuca. — Musnck, 2011. — 256 c.: u.

4. Amnaromus yenoBeka. Temo. Kak ato paboraer/ mon obmei penakmueii I1. AOpaxamca: [nep. ¢ anri. A. AuBaepal. — M.:
ACT, 2018. 256 c.: un.

5. bunuy, I'. JI. Anaromust u puszuosnorus: 6omnbiion nonyaspHsiid aiac / I JI. bunny, E. FO. 3uranosa. — M.: U3natenbcTBo

«», 2017. - 272 c.: un.

Canosanuenko, 1O. A. bunonorus: momarosas noaroroska / FO.A. CagoBanuenko. — M.: Dkemo, 2016. — 320 c.

CrnpaBo4HHMK 1O JIeKapCTBEHHBIM pactenusM. / [loa pexa. 3agopoxnoro, A. M. — M.: JlecH. mpom., 1988. — 415 c.

w

NHuTtepHeT-pecypchl o pa3HbIM pazaenam Kypca «b1OJIOT Uy

http://school.bakai.ru/?id=newpb041220101544 — 6akaii - BUpTyaJbHasl IIKOJIA 10 OMOJIOTHH;

10 http://muzey-factov.ru/tag/biology - my3eii pakToB o yenoBeke;

11. http://humbio.ru - Pecypc «ba3a 3HaHMi1 110 OMOJIOTHH YEJI0BEKa» COACPIKUT YUCOHHK MO MOJICKY/ISIPHON OHOJIOTHH YelIo-
BEKa, OMOXUMUH, PU3HOJIOTUM, T€H- HOM U OCJIKOBOW MHXKEHEPUH;

12.http://www.sci.aha.ru/biodiv/index.htm - Pa3nen (buopa3znoobpasue u oxpana npuposasr) Web-atinaca «310pOBbe U OKPY-
xarorrasi cpenay. CrenuanicToB HaBepHSIKA 3aMHTEPECYEeT MacIITaOHBI TeMaTHYeCKU MH(OPMAIMOHHBIA MacCHUB WH-
dbopMaImoOHHBIX pecypcoB Mo OnopazHooOpazuto Poccuu. Takke uMeeTcsi BOBMOXKHOCTh HAUTH HEOOXOAUMYIO MH(pOpMa-
IIUI0 B MHTEPAKTUBHOM 0a3e maHHbIX «Poccus B nmudpax» (Thicsun moka3areneil Mo BceM pernoHaMm CTpaHsbl). Takxke pas-
MelleHa OHJlaliHOBas kaptorpadudeckas cucrema DataGraf.Net, mo3Bossitonas «Ha JI€Ty» CTPOUTH KapThl, (B TOM YHCIIC
cOOCTBEHHBIC) ¥ TIPOU3BOJUTH aHAIH3 UX CYNEPIO3UITUH;

13.http://www.sci.aha.ru/ATL/ra00.htm -Web-Atnac: «Oxpyxaromias cpena u 310poBbe HaceneHust Poccum». KommiekcHbIit
TPYI, B KOTOPOM PACCMaTPHUBAIOTCS B TIEPBYIO 04Yepeb (DAKTOPBI ¥ MPUUKHBI, ONIPEAeIIsoNnre 310poBke Haruu. Okono 200
croxkeToB, 6ornee 400 kapT u quarpamm;

14.www.molbiol.edu.ru - Anaromust u pusronorus denoBeka. Hayuno- nomynsipusiid caidt. basa 3Hanuii mo 6monorun yeno-

oo NO



http://school.bakai.ru/?id=newpb041220101544%22
http://muzey-factov.ru/tag/biology%22
http://humbio.ru/%22
http://www.sci.aha.ru/biodiv/index.htm%22
http://www.sci.aha.ru/ATL/ra00.htm%22
http://www.molbiol.edu.ru/%22

Beka. OU3HUOIOrUs, KIICTOUYHAsI OMOJIOTHS, TCHETUKA, OMOXUMUSI;

15.http://www.psy.msu.ru/illusion/ - 3putensHbie wuTt03MKH U heHoMeHbl (akyapreT ncuxonoruun MI'Y umenn M. B. Jlomo-
HOCOBA).

16.www.entomology.narod.ru/index.html - «MuOpMainOHHO-TIOMCKOBBINA CANT MIIM «IOYTH BCE» 110 IHTOMOJOTHH». Boib-
II0€ KOJIMYECTBO KAYeCTBEHHBIX CCBIJIOK HA PYCCKOS3BIYHBIC CANThHI, MOCBSIICHHBIC BCEM CTOPOHAM JKU3HU Pa3IMYHBIX
IPYII YWICHUCTOHOTHUX, a OOJIBIIIEe BCETO — HACCKOMBIX;

17.http://www.zooclub.ru/ - «300kny6 (Bce 0 KMBOTHBIX)». Camasi pazHOOOpa3Has WLIFOCTPUPOBAHHAS WH(POPMALUs, KaK O
’KM3HM TUKHUX KMBOTHBIX, TAK U O JOMAIIHUX JOOMMIIaX. Bo3aMOKHO monydeHie OSCIUIaTHON KOHCYIBTAINU [0 COAepIKa-
HUIO ¥ BETEPUHAPHUH;

18.http://www.zoospace.narod.ru/ - «3o00omus», MPEIOCTABISIECT MaTepral B OCHOBHOM O CO0aKaX M KOIIKaX: PEKOMEHIAIUH
10 MX COAEPIKaHUIO U JICUCHUIO, HOPMATHBHBIC JOKYMEHTHI, HHPOPMAITUIO 0 KIy0axX M MUTOMHHKAX, OOBSIBICHHS O IMPOa-
K€ U BBICTABKax»;

19.http://povodok.ru/en/ - «IToBoxOK», OMUH U3 CAMBIX ITOJIHBIX CAWTOB, MOCBSIIEHHBIX JOMAIIHUM KUBOTHBIM;

20.https://apus.ru/ - «O HemoOeauMoit THOOBH K KUBOTHBIM», HHTEPECHAS U pa3HOOOpa3Has WHPOPMAIUSA O CaMbIX pa3jivy-
HBIX JKUBOTHBIX. OCOOEHHOCTH TI0100pa MaTepraia U €ro U3JIOKCHHS JIEIal0T 3TOT CAaUT XOPOIIMM MOMOIIHUKOM YUHUTEIIIO;

21.http://www.petslife.narod.ru/ - «/lomamtue »uBoTHBICY. CaiiT MOCBSIIEH JOMAIIHUAM KUBOTHBIM. OCOOEHHOCTSIM yXO/aa H
COZIep)KaHusl IOMAITHUX JKUBOTHBIX;

22.http://bigcats.ru/ - «bonpiue komkm». CalT MOCBAIICH MPEACTABUTEISIMCEMEHCTBA KOIIIAYbHX;

23.http://www.filin.vn.ua/ - MmmrocTpupoBaHHas SHIMKIONEANS XUBOTHBIX. B pasmenax sHIMKIONEAUH COOpaHO OOJIbIIOE
KOJIMYECTBO MaTepuaioB 000 BCeX BHUIaX KMBOTHBIX. MaTepuall 060rato WIUTFOCTPUPOBAH, CHA0KEH CChUIKAMU;

24.http://www.apus.ru/ - Pecypc «O Hermooeaumoli JTI00BU K )KUBOTHBIMY» — 3TO HHTEPECHAs M pa3HooOpa3Has uHpopMaIus o
CaMbIX pa3IM4YHBIX KUBOTHBIX. OCOOEHHOCTH MOA00pa MaTepHala | €ro U3JI0KEHUS AeJaf0T 3TOT CAHT XOPOIIHUM ITOMOIII-
HHKOM YYHTEIIO;

25.http://www.fishworld.narod.ru - Peibmii Mup. Pecypc MOCBSIIEH MOJIHOCTBIO ATHM IMPEACTABUTEISAM >KUBOTHOTO MUDA.
Kinaccuduxanus, npoucxoxacHue, I3BOJIIOIHUS PhIO, OMMaCHbIE PhIOBI 1 MHOTOE JAPYTOE.

26.PACTEHU A

27.http://www.herba.msu.ru/russian/index.html- 6orannueckmii cepBep MockoBckoro yausepcurera. OnuH u3 Hanboliee u3-
BECTHBIX BO BCEM MHUPE POCCHHUCKHUX OMOJIOTMYECKUX PECYPCOB, MMEIOIIHMI BepCHH Ha 8 s3bikaX. boTaHMueckne HOBOCTH
(B T. 4. moApOOHBIN KaleHAaph KOH(DEpeHInit), caliThl O0oTaHnuecKuX mojapasaenecHuiit MI'Y, 6ubnuoreka n3o0pakeHui
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pactenuii, onorpaduUecKuii pasaen «KIaCCMKH Haykm». Kpome MarepuaioB 1mo O0TaHHKe OOIIEro Xapakrepa, Ha caiTe
pasMelleHbl MaTepralibl 0 boTaHn4eckoM cazie yHUBepcuTeTa, 00 yHuBepcuTeTckoM I'epoapun umenu J1. I1. CeipeHiuko-
Ba, IIPEJCTABICHA CTApUHHAS KOJUIEKIMS U3 €ro ()OHIOB;
28.http://www.lapshin.org/club/plants.htm - «MockoBckuii Kityo KOMHaTHOTO IIBETOBOJCTBAY;
29.http://tea.volny.edu/index.php - «Yait» — skuBast SHIUKIIONCINS Yasi U €ro TPAIUILUN — UCTOPHS Yas, OOTaHUKA U BBIPAIIH-
BaHME Yasl, XUMUS Yasi, IPOU3BOACTBO Yasi, BUIBI Yasl, YIAKOBKA U XpaHEHHE Yasi, 3aBapMBaHUE Yasi, Yail K 3[0POBbE.
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