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BBEJEHUE
CoBpeMeHHBIH yueOHBIH MpOLIecC HAPaBIEH HE CTOJIBKO Ha JOCTHKEHHE PE3ylbTaToB B 00na-

CTH TIPEIMETHBIX 3HAHUMU, CKOJILKO Ha JTMYHOCTHBIA poCcT pedeHka. OO0ydueHrne Mo HOBEIM 00pa3oBa-

TEJIbHBIM CTaHJAApTaM IpPEAyCMaTpPUBAET OPTaHU3AIMIO JAEATEIbHOCTH peOeHKa, KOTopasi Crocoo-

CTBYET PACKpPBITHIO BHYTPEHHEI0 NOTEHIMAa KaKI0r0 YUeHHKa, pa3BUTHE U MOAJIEPKaHUE €ro Ta-

JIaHTa.

OnHuM M3 KIIOYEBBIX TPeOOBAHMN K OMOIOIMYECKOMY OOpa30BaHMIO B COBPEMEHHBIX YCIOBMSIX

ABJISICTCA OBJIAZICHUE YYaAIUMUCS MPAKTHUYECKUMU YMEHUSIMUA U HAaBBIKAMH, IIPOEKTHO — MCCIIE0Ba-

TeNbCKOW AedarenbHOCThIO. IIporpamma «B Mupe Ouosorum» HampaBieHa Ha (OPMUPOBAaHHUE Yy

y4aluxcss MHTepeca K U3y4eHHI0 OMOJIOTHH, Pa3BUTHE MPAKTUYECKUX YMEHUH, IPUMEHEHHE MOITY-

YEHHbIX 3HAaHUM Ha IPAKTHUKE, OJATOTOBKA yUYaIIUXCS K YYaCTHUIO B OJIMMIIMAJHOM JBUKEHUU.

Peanuzanus nporpammbl «HOHBII OHOJOr» €CTECTBEHHOHAYYHOW HANpaBI€HHOCTH Ipeny-
CMaTpUBAET UCIOJIb30BaHUE 000pyN0OBaHUs, CpeICcTB 00yueHus u Bocnutanus lLlentpa «Touka po-
CTay.

IHosicHuTe/IbHAA 3alIHCKA
[Tporpamma nonoaHuTenbHOTO 06pa3oBanus «Touka Pocra» cocTaBiieHa Ha OCHOBE HOpMa-
THUBHO-IIPABOBOM 0a3bl
Hopmamueno-npasoeoe obecneuenue

e  OenepanbHbIM 3ak0oHOM OT 29.12.2012r. No273-D3 «O6 obpazoanuu B Poccuiickoit denepa-
LU,

e IIpuka3z Munnpocsemenus Poccun ot 09.11.2018 Ne 196 «O6 yTBepKaeHUH MOpsAIKa OpraHu-
3alMU M OCYLIECTBIEHHUS 00pa30BaTEIbHOM JIEATETLHOCTH MO JOMOJHUTEIBHBIM 00111e00pa3o-
BaTeJIbHBIM IIPOrpaMMam».

* Konnenuueil pa3BuTHs AOMOJIHUTENBHOTO 00pa3zoBanus B PO, yTBepKACHHON pacnopshkeHUeM
IIpaButensctBa P® ot 04.09.2014r. Nel72, mpukazom MunucrepctBa npocsemenuss PO or
09.11.2018 . Ne 196 «OO6 yTBep)KIACHUU TMOPsAKA OPraHU3ALMK U OCYIIECTBIEHUS 00pa3oBa-
TEIbHOU JESTENbHOCTH I10 TOTOIHUTEIbHBIM 00111€00pa30BaTEIbHBIM IPOrpaMMam».

¢ Crparerueit pa3Butusi Bocnutanus B Poccutickoit @enepanun Ha niepuos 1o 2025 rona (yrBep-
x1eHa pacnopsbkenueM IIpaBurenscrBa Poccuiickoit @enepannu ot 29.05.2015 . Ne 996-p).

* Ilocranosnenuem [ aBHOrO rocygapcTBeHHOro canutapHoro Bpaya P® ot 28.01.2021 Ne 2 «O6
yrBepkaenun CanlluH 1.2.3685-21 «l'urunenndeckue HOpMaTUBBI U TpeOOBaHHUS K obecrieue-
HUIO0 0e30macHOCTH U (WiK) Oe3BpeTHOCTH IS YesoBeka (PakTopoB cpeibl OOUTaHUS.

IIporpamma criocoOCTBYeT O3HAaKOMIJIEHUIO C OpraHU3allel KOJIJIEKTUBHOTO M UHIMBUAYalb-

HOTO HCCIIeIOBaHMs, OOYyYEHUIO B JCHCTBHM, MO3BOJSIET YepeoBaTh KOJUIEKTUBHYIO U MHIMBHIY-

AIbHYIO JI€ATEIbHOCTh. TeopeTHueckuil MaTeprai BKJIIOYaeT B ceOs BOMPOCHI, Kacaroluecs: OCHOB

MIPOEKTHO-UCCIIEI0BATEIBCKON e TENIbHOCTH, 3HAKOMCTBA CO CTPYKTYpPOIl pabOTHI.

1.2 HoBu3Ha, akTyaJIbHOCTb U M€Aarorudeckasi 1eaecoo0pa3HocTh MPOrpaMMbl
AKTyaJbHOCTH Nporpammbl. OTauuuTeIbHbIE 0COOEHHOCTH Mporpammbl. [IporpamMma Hampas-

JeHa Ha (OPMHUPOBAHUE Y YYaIIUXCS CTOMKOM MOTHMBAaLMH ISl M3Y4EHHUS OMONOTHYECKUX HAYK,

pacuIpeHye 3HaHu| Mo OMOJIOTHH U HKOJIOTUH, (POPMUPOBAHHE OCO3HAHHOIO OTHOIICHUS K MHUPY

KUBOM TPHUPOABI, PA3BUTHE MHTEpeca K MEIUIMHCKUM HayKaM, IMOBBIIICHHE 00pa3oBaTENbHOTO

ypoBHs. [Iporpamma gaet BO3MOXKHOCTH y4YaIllUMCSI BBIOpaTh CBOM «OMOJOTMYECKUH MyTh», U TO-

BBICUTh YPOBEHb ITOJITOTOBKH K 3K3aMEHaM.

HoBu3Ha 1aHHO 00pa3oBaTe/ibHOI MPOrpaMMbl B TOM, 4YTO JaHHas MporpaMma HOCHUT pas-

BUBAIOIIMNA XapakTep, LEJIbI0 KOTOPOW SBIAETCS (OPMUPOBAHHE IOMCKOBO-UCCIIEIOBATENBCKUX,

KOMMYHUKATUBHBIX YMEHHUH HIKOJIbHUKOB, HHTEIIEKTA yJallluXCsl.



3aHATHS pasesieHbl Ha TeopeTudeckue M mpakTudeckue. [lpuuém nesTenbHOCTh MOXKET HOCHUTh
KaK TpYyNIIOBOM, TaK U MHIUBUAYaJIbHBIM XapaKTep.
Ileparornyeckasi nejiecoo0pa3HOCTh MPOrpaMMBI 3aKIIOYAETCS B TOM, YTOOBI: CIIOCOOCTBOBATb
CUCTeMaTH3alluy OMOIOTUYECKUX 3HAHWM, MOTYYCHHBIX BO BpeMsi 00ydeHHs B 00Ie00pa3oBaTeIib-
HOM IIIKOJIe, BOCIIOJIHUTH MPOOEIIBI, MOJyYeHHbIE NMPH MU3YyYeHUU MpeaMeTa OHOJIOTUH, PaCIIuPUTh
MMEIOIIUECS Y YYalIUXCsl MPOrpaMMHbIE OMOJOTHYECKUE 3HAHUS C 1IEJIbI0 MOJATOTOBKU K dK3ame-
HaM, K TIOCTYIUICHUIO B yueOHbIE 3aBEJICHHS, a TAKXKE K OMOJIOrMYECKUM OJIMMITHAIAM.

Henab: co3ganuie yciaoBHii AJi YCHEIIHOIO OCBOCHHS YYalIUMUCS MPAKTHUECKON COCTaBIsIONIEH
IIKOJIbHOW OMOJIOTMH U OCHOB HCCJIEIOBATENIBCKOM 1€ATEIbHOCTH.

3amaum:
Ilpeomemmupvie:

1. ®dopmupoBaHHe CUCTEMbI HAYYHBIX 3HAHUH O CUCTEME KUBOW MPUPOJILI U HAYAIBHBIX TIPE]I-

CTaBJICHUN O OMOJIOTMYECKUX 00BEKTaX, IPOLIECCAX, SIBICHUSAX, 3AKOHOMEPHOCTSX;
Memanpeomemuvie:

2. TpHOOpETEeHHE OTBITA MCIIOIB30BAHNS METOAOB OMOJIOTMYECKON HAyKH ISl TPOBEICHUS He-

CIIOKHBIX OMOJIOTMYECKUX IKCIIEPUMEHTOB;

3. pa3BUTHE YMEHHI U HABBIKOB MIPOEKTHO — UCCIIEIOBATEIbCKON ACATEIbHOCTH;
Jluunocmmuwie:

4. TOArOTOBKA YYAIIMXCS K yY4aCTHUIO B OJTMMITUATHOM JIBH)KCHHH;

5. ¢dopmupoBaHrEe OCHOB SKOJOTHUECKON TPAMOTHOCTH.

[Tpu opranuzanuu o0pa3oBaTeNbHOTO Mpolecca HEOOXOIUMO 0OpaTUTh BHUMAaHUE Ha CIeNylo-
LIUE aCEKThI:

e CoO3JaHMe MOPT(OINO YUEHUKA, T03BOJISAIOIIEE OLIEHUBAThH €0 JUYHOCTHBIN POCT;

e  HCIOJIb30BaHUE TUYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJOTHA (TEXHOIOTHS Pa3BUTHUS KPUTHU-
YECKOTO MBIIUICHHS, TEXHOJIOTHs TPOOJIEMHOTO OOY4YeHUs, TEXHOJIOTHs OOy4YeHHs] B CO-
TPYAHUYECTBE, KEWC-TEXHOJIOTHS, METO IPOEKTOB);

e OpraHu3alys NPOEKTHOW NEATEIbHOCTU IIKOJbHUKOB M MPOBEICHHE MUHH-KOH(EPEHIINH,
MO3BOJISIONIUX IIKOJIBHUKAM MPEACTaBUTh UHIUBHUAYATbHBIE (UM TPYIIIOBBIC) MPOEKTHI IO
BbIOpaHHOM TeMe.

1.4 OcoGeHHOCTH BO3pacTHON TPYIIIBI I€TEH, KOTOPBIM aJipecoBaHa porpamma.

Ha 3ansTusix yuammecs: OnuparoTcsi Ha TOTy4YeHHBIC 3HAHUS MO OMOJIOTHH, YTO TIO3BOJSET
OBICTPO U JIETKO OBJaJIeBaTh HOBBIMU 3HAHUSIMHU, MPABUIHLHO M KaU€CTBEHHO BBHITIOIHITH IPAKTHY €-
CKHE 3aJ]aHusl.

1.5 Anpecar mporpaMMbl, CPOKH peanu3aiii, HalpaBIeHHOCTh

Yposenv npozpammot — 6a30BbIi.

BrinonHeHne HHAMBUYaIbHOTO 33/IaHUS: CAMOCTOATEIbHBINA BHIOOP TEM peOEHKOM, HHTEpeC-
HBIX 11 u3ydeHus. CocTtaBieHue I1aHa paboThl MO U3YYEHUIO TEMbI, HaITMCAHUIO PabOTHI C OMo-
poil Ha MpeIOKEHHBIE MTEJaroroM BapHaHTHhI.

Hanpaenennocmp — EcTecTBEHHOHAy4YHas!.

Aopecam npozpammui: netu B Bo3pacre 11 — 18 set.

B sTOM BO3pacTe peOeHOK OKa3bIBAE€TCs Ha MOPOre peasibHOM B3pocioi xu3HH. be3 mocrarou-
HOHM YBEpEHHOCTH B ce0e, MPUHATHUS ce0s1 OH HE CMOXKET ONPEICTUTh CBOW NalbHEUIIIUN MTYTh.

[leHTpanbHBIM € HOBOOOpPA30BaHUEM IEpUOJA CTAHOBUTCS caMoOOIpeneneHue, mnpodeccuo-
HajbHOE M JU4YHOCTHOE. Co3/1aeTcsl TaK Ha3bIBa€MBbIii )KU3HEHHBIN IJ1aH: CTApIIEKIACCHUK pPElIaeT,
KeM ObITh (TIpoecCHoHAIBHOE caMOompeie]ieHne) U KaKuM OBITh B CBOCH Oyaymiel KU3HU (JI4-



HOCTHOE WJIM MOPAJIbHOE CaMOOIIpEIETICHHE).
Emie oqrH MOMEHT, CBSI3aHHBIN C CaMOOIIpe/IeTICHHEM, - U3MEHEeHUe yueOHol MoTuBaruu. Crapime-
KJIACCHUKH, BEIYILLYIO JIeATETbHOCTh KOTOPBIX 00BIYHO HA3bIBAIOT Y4eOHO-
npodeccuoHaNbHON, HAYMHAIOT paccMaTpuBaTh y4eOy Kak HEOOXOAMMYIO 0a3y, MPEeArnocChUIKy Oy-
aymiel mpoQeccuoHaIbHON AeATeNbHOCTU. VX MHTepecyroT, IIaBHbIM 00pa3oM, T€ MPEeIMETHI, KO-
TOpble UM OYyIIyT HYKHbI B JaJbHEHIIIEM, UX CHOBA HAYMHAET BOJIHOBATh YCIIEBAEMOCTb, MOSIBIISIETCA
CO3HaTeIbHOE OTHOIICHUE K YUYEHUIO
Cpoku peanuzayuu npozpammol.
[Tporpamma paccuutana Ha 2 roga oOy4yeHus. [IpoomKUTeNbHOCTh OJHOTO 3aHSATHS PaBHO
OJTHOMY aKaJIeMUUECKOMY 4acy (45 MUHYT).
I rox oOyuenus — 68 yacoB. Yacrora 3aHATHI — 2 pa3a B HEAEIIO 110 45 MUHYT.
II rog oOyuenus — 68 yacos. YactoTa 3aHsTHIl — 2 pa3a B HEACIIO 10 45 MUHYT.
['pymmbl GOPMUPYIOTCS C YISTOM HHIWBHIYyaTbHBIX M TBOPUYECKUX CIIOCOOHOCTEH NeTei.
@opma 3anamuil — rpynnosas. KonndecTBo yJamuxcsi B TpyIie MakcuMaibHoe — 15, mu-
HUMaJIbHOE — 15.
[Tnanupyemsbie pe3yabTaThl
TpeOoBaHusi K yPOBHIO 3HAHUI, YMEHHII M HABBIKOB N0 OKOHYAHMI) peaJM3aluH IpoO-
rpamMMBbl:
e HMETh MPEJCTaBICHUE 00 MCCIENOBAaHUH, MMPOCKTE, cOope U 00paboTke MHPOPMALIHH, CO-
CTaBJICHUU JOKJIa/1a, MyOJIUYHOM BBICTYILICHUH,
e 3HaTh, KaK BBIOpATh TEMY MUCCIIEIOBAHUS, CTPYKTYPY UCCIIETOBAHMS;
e yMETh BUJETH MPOOJIEMY, BBIIBUTaTh TMIIOTE3bI, TNIAHUPOBATh XOJ HCCIEAOBaHUS, J1aBaTh
oTpesieNieHUs OHATHUSAM, padoTaTh C TEKCTOM, JIeTIaTh BBHIBOJIBL;
e yMeTh paboTaTh B TPYIIE, MPUCIYIIUBATHCS K MHEHHUIO YJIEHOB TPYIIBI, OTCTauBaTh COO-
CTBEHHYIO TOUYKY 3PEHUS;
e BIAJCTh MJAHUPOBAHHEM U MTOCTAHOBKOM OMOIOTUYECKOTO IKCIIEPUMEHTA.
1.6 Ilnanupyemble pe3ysbTaThl
Ilhanupyemuie pezynomamaot
JIuunocmmuuie peynomamaoi:
e 3HaAHMS OCHOBHBIX MPUHIIUIIOB U MPABUJI OTHOIICHHUS K KUBOU MPUPOJIE;
e pa3BHUTHE NO3HABATEIHHBIX HHTEPECOB, HAIIPABICHHBIX HA U3YYCHUE KUBOU MTPUPOIBI;
e Pa3BuTHE WHTEIUICKTYaJIbHBIX YMEHHH (JIOKa3bIBaTh, CTPOUTH PACCYXICHHUS, aHATU3UPO-
BaTh, CPABHUBATH, JENIaTh BHIBOJIBI U JPYTOE);
® OCTETHYECKOTO OTHOIIEHUS K )KUBBIM OOBEKTaM.
Memanpeomemmnuwie pezyromamaoi:
® OBJIAJIEHUE COCTABISIOUIMMH HCCIIEA0BAaTENbCKOM U MPOEKTHOM N1eATENbHOCTU: YMEHUE BU-
JeTh TPOOJIEMY, CTAaBUTh BOIPOCHI, BBIBUTaTh THIIOTE3bI, J1aBaTh ONPEACICHUS TOHATHSIM,
KJIacCU(PUITUPOBATh, HAOIIOATh, MPOBOIUTH SKCIIEPUMEHTHI, JI€JIaTh BBIBOJBI U 3aKITIOYCHHUS,
CTPYKTYPHPOBaTh MaTepuall, 00bsCHATH, TOKA3bIBATh, 3aITUIIATh CBOU UJIEH;
e ymMmeHHe paboTarh C pa3HBIMU UCTOYHUKAMU OMOJIOTHYECKO HHpOpMaLUY, aHATU3UPOBATh U
OIICHUBATh HH(GOPMAIIHIO, MPEe0OPa30BBIBaTh MH(POPMAITHIO U3 OAHOU (POPMBI B IPYTYIO;
® YMEHHE aJeKBAaTHO HCIIOIB30BaTh PEUYEBHIC CPEACTBA JIsl IUCKYCCHH U apTyYMEHTAIIMH CBOECH
MO3UIMH, CPABHUBATH Pa3Hble TOUKH 3pEHUS, aprTyMEHTHUPOBATh CBOIO TOYKY 3pEHUS, OTCTa-
MBaTh CBOIO MO3UIIUIO.
Ilpeomemmnuie pezynomamel:



1. B no3HaBareiabHOU (MHTEIUICKTYaIbHOM) cdepe:
® BbIJICJICHUE CYIIECTBEHHBIX MPU3HAKOB OUOIOTUYECKUX OOBEKTOB U MPOLIECCOB;
e KkJaccu(uKaus — OIpeesieHHue MPUHAIEKHOCTH OMOIOTHYECKUX OOBEKTOB K OIpe-
JICJICHHOW CUCTEMAaTU4YECKOU IPYIIIE;
e 0OBsSCHEHHE PO OMOJIOTUH B MIPAKTUYECKOM NESATEIHLHOCTH JIIONIEH;
e cpaBHEHHE OHMOJOTMYECKHX OOBEKTOB U IMPOLIECCOB, YMEHUE JieJaTh BBIBOABI U yMO3a-
KJIFOUEHUS HA OCHOBE CPaBHEHUS;
e ymMmeHHe paboTarh C ONpeAeTUTENIMHU, JIA0OPATOPHBIM 000PYIOBaHHEM;
® OBJAJICHUE METOJaMH OMOJIOTHYECKON HAayKU: HAOIIONCHUE U OMHCAHNUE OMOIIOTUYECKUX
00BEKTOB U MPOLIECCOB; TOCTAHOBKA OMOJIOIMUYECKHUX SKCIIEPUMEHTOB M O0OBSICHEHHE UX
PE3yIABTATOB.
2. B 1eHHOCTHO-OpUEHTAIIMOHHOI cdepe:
e 3HaHWE OCHOBHBIX MPABWJI IOBEACHUS B TIPUPOIE;
® aHaJM3 U OLEHKAa NOCJIEACTBUM e TEIbHOCTH YEJIOBEKA B IPUPOJIE.
3. B cdhepe TpynoBoit nesTenbHOCTH:
e 3HaHWE U COOMIONEHHE MPaBUi paboThl B KAOMHETE ONOJIOTHH;
e coOmtoneHue mpaBuil paboThl ¢ OMOIOTHYECKUMHE IPUOOPAMH U HUHCTPYMEHTAMHU.
4. B acrernueckoii cepe:
® OBJaJICHUE YMEHUEM OLIEHUBATh C ICTETUUECKON TOUKU 3pEHUSI OOBEKTHI )KUBOW TIPUPO/IBL.
Yuawuecs 6yoym 3uams:

* yyamuics yMeeT MOHUMaTh MPOLECCHl, MPOUCXOIAIINE B OKPYKAIOLIEM MHUpE Ha OCHOBE
COOCTBEHHBIX HAONIOACHUI W €CTeCTBEHHOHAyYHOTO IMOAX0Ma, (hopMymupoBaTh HaydHO
00OCHOBAHHBIE BEIBOJIEI;

* yyamuiics BIaJEeT HaBbIKaMM aHaIW3a MH(GOPMAlUMU U MPEACTABICHUS INepel ayluTopuei
pe3YJIbTAaTOB CBOEH pabOTHI;

*  yyamuics JEMOHCTPUPYET OTBETCTBEHHOE OTHOILIEHHE K MPHUPOJE POIHOTO Kpas, MPUPOA-
HOMY JIOCTOSIHUIO CBOEH CTpaHbl, IJIAHETHI B LIEJIOM;

* yyamuiics BiaaeeT HHPOPMAIMOHHBIM MMOTSHIIUATIOM O MYTSIX MOCTPOCHUS WHINBUAYAIbHON
po¢eCCHOHAIBHONW TPAEKTOPHH.

Yuawuecs 6yoym obyuenwi:
* yyamuiics BiajeeT 1abopaTopHbIMHU MPUOOpamMu;
* JIEMOHCTPUPYET HEKOTOpble Mopdomerpuyeckne u (PU3HOIOTHUYECKHE MOKa3aTeNu 3710POBbS
IITKOJTbHUKOB;
* yMeeT CTaTUCTHYECKH 00padarbiBaTh pe3ynbTaThl UCCIIEIOBAHMIA;
* yMeEeT MPEJICTaBIISATh CBOM PE3yNbTaThl Eepe] ayTuTOpUeH;
* yMeeT paboTaTh C HAY4HOU JUTEPaTypOi;
* ymMmeeT 0(hOpMIISITh Pe3yIbTaThl CBOMX MCCIIEIOBAHUI B BHJIE T€3UCOB peepaToB U cTaTel.
CrpykTypa nporpaMmmsl
[Tpy M3ydeHUM pa3enioB IIKOJIHHUKH CMOTYT ITOYYBCTBOBATh CE0S B POJIM YUEHBIX M3 PAa3HBIX
obnacteit 6monornu. boraHnka — Hayka O pacTeHMsIX. 300JI0THSI — HayKa, MPEIMETOM H3y4eHUS
KOTOPOH1 SIBJISIOTCS MPEICTAaBUTENH 1[apCTBA KUBOTHBIX. MUKONIOTHs — HayKa o rpubax. duznono-
I'Usl — HayKa O XM3HEHHBIX Ipoleccax. JDKOIOrus — HayKa O B3aMMOJACHUCTBUAX OPraHU3MOB C
OKpyXaromiei cpenoil. bakrepuonoruss — Hayka o 6akTepusix. OpHUTOIOTHUS — pa3/ied 300JI0THH,
MOCBSIICHHBIN M3y4eHUI0 NTUll. buoreorpagus — Hayka, KOTOpasi U3y4yaeT 3aKOHOMEPHOCTH T'eo-
rpadUUeCcKOro pacpoOCTPaHEHHsSI U paclpeaeNeHus: opranu3MoB. CucreMarnka — Hay4dHas JUCITH-



IUIMHA, O KJIaccu(UKAlMK KUBBIX OpraHu3MoB. Mopdoorus n3ydaeT BHEIIHEEe CTPOEHHE opra-

HU3Ma.
TEMATHNUYECKOE ITJTAHNPOBAHUE
IIEPBBIV IO/l OFYYEHUA
Ne Ha3zBanmue pa3nena KosnyecTBo yacoB DopMbl KOHTPOJIA
BCEro | Teopusi | MPaKTHKA
Bgenenmue, 1 1 - Jleknus
1 N3 yero cocrout pactenue | 10 3 7 HaOJIIO/IEHUsI, TECTHUPOBaHUE, aHa-
JIU3 IPOAYKTOB AEATEIBHOCTH 00y
2 Kak >xuBet pactenue? 5 2 3 VYeTHBI OIpPOC, CcaMOCTOSITEIbHAS
pabora
[IpakTuueckas pabora.
Hab6monenne. CooOuienust  yya-
HIUXCS.
3 Bripactu cam. 3 1 2 Jlexuumsi, Gecena, mpakTHYecKas pa-
6ora. Habmonenus.
4 OT MHKpOCKONa 10 MHK- | 8 2 6 VYeTHBI OIpPOC, CaMOCTOSITEIbHAS
pobuonorun pabora
[IpakTuueckas pabora.
Hab6monenne. CooOuienust  yuya-
TIMXCS.
5 bakrepun 4 2 2 Jlexuusi, Oecena, mpakTHUeCKas pa-
oora. Habmrogenus.
6 [TnecueBbie TpuObI 3 1 2 Jlexuusi, Oecena, mpakTHUecKas pa-
oora. Habmrogenus.
7 Bonopocnu 4 1 3 Jlexuusi, Oecena, mpakTHYeCcKas pa-
oora. Habmrogenus.
8 Jlaboparopust «buounau- | 3 1 2 Jlexuusi, Oecena, mpakTHYeCKas pa-
KaIus oora. Habmrogenus.
9 Pacckasbl o 6nonoruun 10 4 6 VYCTHBI ompoc, CaMOCTOSITENbHAs
pabota
[IpakTuueckas pabora.
Habmronenne. CooOuienust — yda-
TITUXCS.
10 JlaGopatopus JleBenryka 2 1 1 Jlexuus, Oecena, mpakTHUecKas pa-
6ota. Habmonenus.
11 [IpakTnueckast 6oTaHuKa 8 1 7 VYCTHBIM 0Ompoc, CaMOCTOATENbHAS
pabota
[IpakTuueckas pabora.
Habmronenne. CooOmienust — yda-
TITUXCS.
12 IIpaxTrueckas 30010rus 3 1 2 Jlexuus, O6ecena, mpakTUUecKas pa-
oora. HaOmronenus.
13 buonpakrukym 4 1 3 Jlexuus, O6ecena, mpakTUUECKas pa-
oora. HaOmronenus.
Hroro
68 22 46




BTOPOH 1oJ1 OFYYEHHUA

Ne Ha3Banue pasjiesna KosnyecTBo yacoB DopMbI KOHTPOJIS

Pa3nena

BCEro Teopus NMpPaKTHKA
BBenenue 1 1 - Jleknus, Tectupona-
HUE

1. Huronorust  m 7 2 5 VYeTHBIA  ONpOC,  CaMOCTOSI-

TUCTOJIOTHS TenbHas paboTa
[TpakTuueckas pabota.
Hao6moneane.  CoolOmieHus
yUalmxcs.

2. Mukpo6uosio- 9 3 6 Jlexums, Oecema, IpakTHye-
Ul U BHPYCOJIO- ckas pabdora. Habmronenusl.
THs

3. NUmMmynuter u 9 3 6 Jlexuus, Oecenma, mpakTUye-
Mapa3uToOIOTUs ckast pabora. Habmronenusi.

4 Muxkonorus u 5 2 3 Jlexums, Oecenma, TpakTH4e-
CUCTEMAaTuKa Jie- ckas pabdora. Habmronenusl.
KapCTBEHHBIX pac-

TCHUU

5. Xumusi B IIEHTPE 9 3 6 Jlexuus, Oecenma, mpakTUye-
€CTECTBO3HAHUS ckast pabora. Habmronenusi.

6 Ot oOblyHBIE He- 9 4 S YeTHBI  Ompoc,  caMocCTOsI-
OOBIYHBIC BEIIIECTBA TenbHas pabora

[IpakTuueckas pabora.
Ha6mronenne.  CooOrmienus
yUalmxcs.

7 SBnenus, MPOUCX0- |5 2 3 Jlexums, Oecenma, mTpakTUye-
JSIIME CBEleCTBAMU ckast pabora. Habmronenwusi.

8 Pacckasel no xumuu 8 2 6 VYeTHBI  OIpOC, CaMOCTOsI-

TenbHas pabora
[IpakTuueckas pabora.
HaoOmronenue. Coo0menus
yUalxcs.

9 Xumusi B ObITY 6 2 4 Jlexuwmsi, Oecema, TpakTHU4e-

ckas pabora. HaGmonenus.
NTOI'O 68 24 44




COIAEPXAHUE

MEPBBIV I'OJl OBYUEHUS
BBenenue. (1 yac) Bo BBeieHnn yvamuecs: 3HaKOMSTCS € TIJIAHOM pabOThl M TEXHUKON 0€30TacHO-
CTH MIPH BBINOJIHEHUH J1A00PATOPHBIX PaboT.
1. U3 4ero cocrout pacrenue? (10 yacos.)
CrpoeHue paCTUTEIbHOM KIETKH.
Teopus Kopenb. Bunbsl xopueii. BerBnenue kopHs. 3HaueHue kopHs. [loGer. Ctpoenue mobera.
Crpoenue nouek. BugonsMeHnenus noderon
JIuct. Crpoenue xoxwuibl gucta. CTpoeHHe MAKOTH JMCTA. 3HAUEHUE JKUJIOK JucTa. Beiaenenue
pactenueM kucnopoaa. Mcnapenue Boasl pactenuem. Jlucroman.
Crebenb. Ctpoenne credist. DyHKkuuu cTeds
[[BeTok. CTpoeHue 1 3HAYCHHE LIBETKA.
[Tnoasl. Ctpoenue u 3HadeHue. CriocoObl pacpoCTpaHEHUS
Cems. CTpoeHHE U COCTAB CEMSIH
IIpaxmuxa JlaboparopHas pabota «CTpoeHHEe KOXKHIIBI JTyKay.
JIaGoparopHast paboTta «/[BmkeHue IUTOILTa3MbI»
JlaboparopHas pabora «OrnpenenecHue 30HbI pOCTa KOPHS»
Jlaboparopnas padota «CTpOeHHE TOYEK)»
OmnsiT «Brigenenue kucnopoaa pacteHruem». OnbIT «McrnapeHue Boabl IUCThIMU»
[TpakTuueckast pabora «OnpeneneHue Bo3pacta cTBoja no crnuiay» Jlaboparopnas pabora «Ilepe-
JBUKEHHE BOJIBI U MUHEPANBHBIX colieit mo crebmo» JlaboparopHas pabota «/IBuxkeHne opranuye-
CKHUX BemlecTB Mo ctebmro» JlabopatopHas padora «Ctpoenue cemenu aconn» JlabopatopHas pa-
6ota «Ctpoenue ceMeHu mieHuisn» Jlaboparopnas pabota «CocTaB ceMsH»
2. Kak skuBet pacrenune? (5 yacoB)
Teopusa. Kak niuraercst pactenue? Bo3gyninoe nuranue pacteHuil. [louBeHHOE MUTaHWE pacTeHUM.
VYnobpenus. Buasl ynoOpenwuii. [lutanue u poct npopoCTKOB.
Kaxk pactet pacrenue? Poct kopHeit u mobera. Kak MOXXHO MOBIMATH HA POCT pacTeHus. Bozueit-
CTBHE YEJIOBEKa Ha KOPHEBBIE CHCTEMBI KYJIBTYpHBIX pacTeHunil. OOpaboTka mouBsl. [lonuB u ocy-
meHue nouBbl. opMupoBaHue KpoHbl pacTenuil. [Ipuniunka u nukupoBka. JpImuT au pacrenue?
Jpixanne kopHei. [Ipixanue nuctheB. Jpixanue cemsH. Kak aBuraercs pacrenue? [[Buxenne creod-
JIsl ¥ TUCTHEB.
Kak mpopacraer cems? YcnoBus mpopactanus ceMsiH. Bexoxkects cemsiH. Cpoku moceBa. [myOuHa
3aJIeJIKU CeMsIH.
Ilpakmuxka. Tlpaktrdeckas padota «OOpa3oBaHHWE OPraHWYECKHX BEIIECTB Ha cBeTy» [Ipaktude-
ckas pabora «BnusHue ynoOpenuit Ha poct pacteHus» [Ipaktuueckas padota «lIpummmnka riaaBHO-
ro kopHs» [IpakTrueckas padbota «Pa3BuTHe OOKOBBIX TOOETOB)»
[IpakTuyeckas padora «BnusHue (GUTOrOPMOHOB Ha POCT U PA3BUTHUE PACTCHUN»
JIaGoparopHast pabota «Pa3BuTHE IPOPOCTKOBY
OnpIT «3HaueHue BO31yXa AJIs pOCTa U pa3BUTHSI KOPHEW)
OnbIT «/IpIXaHUE JTUCTHEBY
OnpIT «/IpIXaHUE CEMSIH
[IpakTrueckas padota «/[Bmwxkenue credns pacteHus» [Ipaktudeckas padora «/IBHKEHHE IUCTHEBY



[TpakTrueckas pabora «BnusHue pa3IUUHBIX YCIOBUN Ha popacTanue cemsiH» [Ipakrudeckas pa-
6ota «OrmpeneneHue BCXOKECTH CEMSHY

3. BeipacTu cam. (3 yaca)

Teopus. IlpuMeHeHre TTOyYCHHBIX 3HAHUK Ha TpakTuke. O3elieHeHue MKoIbHBIX KiIym0. [locanka
U yXOJ1 32 PACTEHUSIMHU.

Ilpakmuxka. Ilpaktudeckas padora «Ilocanka ceMssiH B KOHTEHHEPHI U OTKPBITHIA TpyHT» [IpakTuue-
ckasi pabora «[IukupoBaHue paccalbl IBETOUHBIX KyIbTyp» [IpakTrueckas pabora «Bpicanka pac-
cajbl I[BETOYHBIX KYIBTYP B OTKPBITBIA TpyHT» llpakTuueckas paborta «YXoJ 3a LBETOYHBIMU
KIIyMOamm»»

4.01 MuUKpOCKONAa 10 MUKPOOHoIoruu (8 yacos)

Teopus. YcrpolicTBo MUKpockona. [IpaBuia padotel ¢ Mukpockonom. [Ipurorosnenue npenapa-
TOB MICTOpHUS OTKPBITHSI MUKPOCKOIIA. Y YEHbIE UCCIIE0BATENN, BHECIIUE BKJIA]] B U3yYEHUE MUKPO-
OpPraHHU3MOB.

Opanny3ckuit mukpobuonor Jlyu [Tactep (1822 — 1895r), Hemeukwuii yuensiit Po6ept Kox
(1843 — 1910r) 0OCHOBOMIOJIOKHHUKH COBPEMEHHOI MuKpoOuonorud. OCHOBHBIE HANPABICHUS CO-
BPEMEHHONW MUKPOOHOJIOTUU: TeHETHYECKas U KJIETOYHasl UH)KEHEePUs, UCII0JIb30BaHUE MUKPOOpra-
HU3MOB M IMPOAYKTOB MX JKU3HEAESITEIBHOCTH B IMPOMBIIUIEHHOCTH, CEITbCKOM XO3AMCTBE U MEAU-
1uHe, 100bYa He)TH U METAIJIOB, OYUCTKA BOJ, ITOYB, BO3yXa OT 3arps3HUTEINCH, TOAepKaHuEe U
COXpaHEHHE MOYBEHHOTO IJIOA0POIHs. YCTPOICTBO MUKPOCKOIIA U IIpaBmia pabotsl ¢ HuUM. [IpaBu-
na oOpamieHus ¢ 1abopaTopHbIM 000PYIOBAHUEM.

Xumust 1 Ouosnorusi. XMMUYECKUM COCTaB JKUBOW KIJIETKH: HEOPraHUYeCcKue (BoJa M MUHEPAJIb-
HBIE COJIM) U OpraHuueckue (OenKu, )KUpbl, YITIEeBO/bl, BATAMUHBI) BelllecTBa. buonoruueckas posb
BOJIbI B KUBOH KieTke. PoTocuHTe3. Xiopoduil. buonornueckoe 3HaueHHe )KUPOB, OCJIKOB, dpuUp-
HBIX Macell, yIJIEBOJOB U BUTAMUHOB JJIS KU3HEAEATEIbHOCTH OPraHU3MOB.

Knerka - enuHuIa CTpOEHUS, )KU3HEAEATEILHOCTH, pOCTA U Pa3BUTHs OpraHU3MOB. MHOroob6pa-
3ue KJIeTOK. CTpOEHME PO - U SyKapUOTHUECKOU KIIETKH. JleTeHne KIEeTKU.

B3aumocBs3p cTpoeHus U (QyHKIMN YacTell W OPraHOMIOB KJIETKH - OCHOBA €€ IIeJIOCTHOCTH.
CpaBHuTENIbHAs XapaKTEPUCTUKA KIETOK PacTeHUH, )KUBOTHBIX, OakTepuil, rpu0OoB. MccienoBanus
MIPUPOJIbI C TOMOIIIbIO MUKPOCKOTIA.

Bunel TkaHel, OTIMYME pAacTUTENBHON TKaHU OT JKUBOTHOM, OCOOEHHOCTH CTPOEHUS M (PyHKIUU
TKaHEH.

JleMoHCTpauuu

. Kosteknusi roToBBIX MUKPOIIPENaparoB.

IIpakmuxa. Tlpaktudeckas pabota Ne 7-16. YerpoiictBo Mukpockona. [Ipuroropienue u usydeHue
Mukpormnpenaparos. [IpaBuna paboTsl ¢ IHPPOBEIM MUKPOCKOIIOM.

[IpuroroBieHrne MHUKPOIIpPENapaToB KJIETOK KOXKUIbI YEIIyH JIyKa, KJIETOK JIMCTa 3JI0AEH, IJIOA0B
TOMaTa, IHUIOBHUKA U JIp.

Pa6ora ¢ roroBeIMH MpenapaTaMu TKaHEH.

TBopueckas mactepckas «Co3aaHue MOJENH KIETKW.

5. bakrepun (4 4)

Teopusa. YcnoBus xxu3Hu O6akrepuil. @opMa u CTpoeHHE OaKTepHaAIbHBIX KIETOK. BHelHe u BHYT-
pennue cTpykTypsl. [loBenenne 6akrepuii. CiocoObl muTaHus. PacnpocTrpanenue u 3HaueHHe Oak-
tepuit. Ponb 6akTepuii B 6nocdepe: 6akTepruy THUCHUS] — MUHEpAIH3allds OPraHNYECKUX BEIECTB;
OakTepuu MOYBCHHBIE — MMOYBOOOpA30BaHKE; OaKTepUU a30THUKCUPYIOIIHE — O00OTaIlEHNEe TTOYBbI
a30TOM; IMAHOOAKTEPHH.



3HaueHrue OAaKTEpHil B KU3HMU YEJIOBEKA - MOJOXKHUTEIbHAS POJIb B XO3AWCTBEHHOU JCATEIHHOCTH:
MOJIOYHOKHCIIbIE, OaKTepuu OpOKEHUS; OTpHLIATENbHAsT — THUCHHUE MPOAYKTOB MUTAHMS, M1aTOTEH-
HbIe OaKTeprH BO30yAUTEIH 0OJIe3HEH Yy UeloBeKa, )KUBOTHBIX M pacTeHU. MeToabl 60pbObI ¢ Oak-
tepusimu. [lacrepusanus, crepunu3anus, 1e3uHPEeKIHs.
Ilpaxmuxa. Ilpaktuaeckas padora Ne 17-19. IloceB u HabmoneHue 3a pocrom Oaktepuii. bakTepun
3yOHOTO HaJéTa.
bakTepun kaprodenbHON MaTouKH.
6. IlnecHeBbie rpudbI (3 4)
Teopusa. I'pubbl npencTaBUTENN 0CcOO0r0 HapceTBa kUBoH npupoasl. Ilpuznaku rpudos. Knaccudu-
Karus rpu0oB. OCOOEHHOCTH TUIECHEBBIX TPUOOB.
3HayeHMe MIeCHEBBIX TpUOO0B. poxoku. CTpoeHHEe U poib JPOXIKEHN B )KU3HU YEJIOBEKA.
Ilpakmuxa. Ilpaktnueckas pabora Ne 20-22. BelpamuBaHue U UCCIENOBaHUE IIeCEHH. Mykop,
[Tennmn.
Bnusinue Temneparypbl Ha pOCT IJIECHEBBIX U IPOXIKEBBIX IPUOOB.
7. Bonopociau (4 4)
Teopusa. MUKpOCKOIIMYECKHE BOJOPOCIH — IpyINa HU3IIUX pacTeHuil. OHOKIETOYHbIE, MHOTOKJIE-
TOYHbIE U KOJIOHHAJbHbIE BOAOPOCIH. OCOOEHHOCTU CTPOEHUS U >KU3HEAEATENbHOCTH. 3HAYCHHE
BOJIOPOCJIEH B IPUPOJIE U KU3HU YEIIOBEKA.
Ilpakmuxka. Ilpaktudeckas padora Ne 23-24. M3zyueHue OAHOKJIETOUYHBIX BOJOPOCIECH MO TOTOBBIM
MUKpOIpernaparam mpernaparam.
Bonopocnu — oburarenu akBapuyma.
8. Jladoparopust «buonnaukanus» (3 4)
Teopusa. buonHnukamnys okpyxarouieit cpensl. Jluxenonnaukauys. Mrorosoe 3ansrue.
IIpakmuxa. IlpakTndeckas pabota Ne 25-26.VMccnenoBanre TOKCUMYHOCTH OTXO/IOB C ITOMOILBIO OB-
ca IOCEBHOTO.
9. Paccka3sbl mo 6uosioruu (10 yacon)
Teopus. buonuka, ee Buabl. HelipoOnoHnuka. ApXUTEKTypHO-CTpoUTeNbHas Ouonuka. buorek. buo-
MHMeTHKa. buomumukpus. Mitorosoe 3ansitue.
VYyenunueckas koHpepeHuus. «Boigatomuecs Ononorny. «ctopus Ononorun».
Konkypc cooOmienuit yuammuxcs. «Moe mo0umMoe KUBOTHOE». «17 COBpEMEHHBIX TEXHOJIOTHH, KO-
TOpBIE 01U TI03aUMCTBOBAJIN Y IPUPOIBD.
IIpakmuxa. TToaroroBka ¥ 3alyTa TBOPYECKHX OTYETOB O MPOBEIEHHON HCCIIEA0BATENbCKON pabo-
TE.
JlaHHBIE 3aHATHS TPOBOAATCS B (hopMe KOH(EpPEeHIIMH UM KPYITIOTo CToNa (B Te€YEHHE roaa). Yua-
IIMeCs BBICTYNAIOT C KPaTKUMU TBOPYECKUMHU OTYETAMH IO U3yYEHHBIM MTpoOiieMaM, pacCKa3blBalOT
0 pe3yibTaTax CBOMX MCCIIEOBAHUMN.

10. «JIaboparopus JleBeHryka» (2 4yacoB)
Teopus. Metonpl HayuyHOTO HccienoBaHus. JlaboparopHoe o0opynoBaHue U MPUOOPHI AJIsi HAYYHBIX
uccnenoBaHui. Mcropust n300peTeHnss MUKpOCKOIA, €ro yCTPOHCTBO M MpaBuia paboThl. TexHuka
MIPUTOTOBJIEHUS] BPEMEHHOI0 MHKpoIpenapara. Pucyem mo npaBuiam: mnpaBuiia OMOJIOTHYECKOTO
pHUCYHKaA.
IlIpakmuueckue nabopamopnuie padbomul:
- YCTpOHCTBO MUKPOCKOTIA
- [IpuroToBnenue u paccMarpuBaHue MUKpPOIPENapaTroB
- 3apucoBKa OMOJIOTUYECKUX OOBEKTOB
Ilpoekmmno-uccnedosamenvckas 0eamenbHOCHb:



- Munu — uccnenoBanne «Mukpomupy (pabota B rpynmnax ¢ Mocjaeayomen npe3eHTauen).

11. IlpakTuyeckas 6oTanuka (8 4acon)

Teopus. ®enonornueckue HaOmoneHNs. Benenne nueBHuka HabmoneHuii. ['epbapwmii: obopymnosa-
HUE, TEXHUKa cOOpa, BBHICYIINBAaHUS M MOHTHPOBKH. [IpaBuiia pabora ¢ onpenenurensmu (Te3a, aH-
tuTe3a). Mopdonornyeckoe onucaHue pacTeHuil no riany. Peakue u ncyesaromue pactenus bari-
KOpPTOCTaHa.

Ilpakxmuxka. Ilpakmuueckue u n1adbopamopHule padomul:

e  Mopponornueckoe OrMcaHue PacTCHUN

e OmnpeneneHue pacTeHuil Mo repOapHbIM 00pa3aM U B OE3TUCTBEHHOM COCTOSIHUU

e MonTtupoBka repbapus

Ilpoexmmno-uccnedoseamensbckasn 0esmenbHOCHb:

e Coznanue karanora «BumoBoe pazHooOpasue pacTeHHI MPUIIKOILHON TEPPUTOPUU»

e [Ipoexrt «Penkue pactenust OMCKoi obacTu»

12. IlpaxkTuyeckas 300/10rus (3 yaca)
Teopus.
e 3HAKOMCTBO C CHCTEMOM >KUBOMW MPUPOIBI, IAPCTBAMH KUBBIX OPraHu3MOB. OTIUYUTEIbHBIC
MIPU3HAKHU KUBOTHBIX PAa3HBIX I[APCTB M CUCTEMATUUYECKUX TPYIIIL.

e Ku3Hp KUBOTHBIX: OIpENEIEHNE KUBOTHBIX IO CIeAaM, MPOAYKTaM >KU3HEACSITEIbHOCTH.
Ornrcanne BHEITHETO BUA KUBOTHBIX 10 MuiaHy. O ueM paccKa3bIBaIOT CKEJIEThl JKUBOTHBIX
(maneonrosiorus). [Tumessie nenouku. JKu3Hb )KUBOTHBIX 3UMOU. [TonkopMka nTHil.

Ilpaxmuxa.
Ilpakmuueckue u nabopamopnbvie pabomot:

e Pabora 1o onpeaeneHuio XKUBOTHBIX

e (CocrapieHue MUIIEBBIX LIETIOYEK

e  OmnpeneneHue 3K0JIOTUYECKON TPYIIbI )KUBOTHBIX 11O BHEIIIHEMY BUY

o deHonoruueckue HaAOMIOACHUS «3UMa B KU3HHU PACTEHUM U KUBOTHBIX)
Ilpoexmmno-uccneoosamenvckasn 0esmenbHOCMb:

e Munu — uccienoBanue «lITHULBI HA KOPMYIIIKE»

e [Ipoext «KpacHast kKHUTA KUBOTHBIX OMCKOI 001aCTH»
13.buonpakTuxkym (4 yacoB)

Teopus. YueOHO - UccleaoBareiabckas AesTeNbHOCTh. Kak MpaBWIbHO BHIOpATh TEMY, OIpee-
JUTH Leb U 3a7a4u uccienoBanus. Kakue cymectByror mMeToas! uccienoBanuil. [Ipasuna odopm-
neHus: pesynabraroB. Mctounuku nHopmanuu (Oubmmoreka, MHTEpHET-pecypehl). Kak opopmuth
MMCBMEHHOE COOOIeHne U Tpe3eHTanuio. OcBoeHne W OTpabOTKa METOAMK BBIPAIIMBAHUS OUO-
KyJIbTyp. BbINONHEHNE caMOCTOATEIHLHOTO HCCIENOBaHUS MO BhIOpaHHOMY Moaymio. [Ipencrasie-
HUE pe3yibTaToB Ha KOHpepeHunn. OTpaboTka MPAKTUYECKON YaCTH ONMMITUAIHBIX 3aJlaHul C 11e-
JIbIO IMATHOCTUKHU MOTYYEHHBIX YMEHUI 1 HABBIKOB.

Ilpakmuxa.
Ilpakmuueckue u nabopamopnvie padomui:

e Palbora c uadopmanmeii (mocemeHue OUOINOTEKH)

e  OdopmieHue T0KIaIa ¥ MPE3CHTALUN IO OMPECIICHHON TeMe

IlIpoekmno-uccnedogamenvckan 0eamenbHOCHb:

MonyJib «@U3H0JI0TUA PACTEHUI
e JIBMKEHME pacTEHUI
e BiusHue CTUMYISATOPOB pOCTa HA POCT U Pa3BUTUE PACTECHHIA



e [Ipopacranue ceMsiH
e BiusHue NpUIMIKY HA POCT KOPHS
Moayab «IK0JOrH4ecKHii NPAKTHKYM)

L4 Onpez[eneHI/Ie CTCIICHU 3arps3HCHUA BO3JyXa METOAOM 6I/IOI/IHI[I/IKaI_II/II/I;
L4 Onpe):[eneHHe 3allbUICHHOCTHU BO3AYyXa B IIOMCHICHUAX

BTOPOM 'O/l OBYUYEHU A
Tema 1. lluTonorust u rucrojiorus (7 4acoB)
Teopus. Ctpoenue kietku. Opranoupl. JKu3HEeHHbIM MUK KJIETKUA. KIIeTKH KMBOTHBIX U pacTe-
Huil. ['ucronorus — Hayka o TKaHsAX. Buabl TkaHel opranusma denoBeka. CBs3b CTPOCHHUS M (QYHK-
U KJIETOK U TKaHEH.
Ipaxmuxka. J1.p. Nel Ctpoenue yBennuurenbHbix npudopos. JI.p.Ne2 M3yuenune Mukpomnpenaparon
pasnuuHbIX KieToK. JI.p.Ne3 CpaBHEHUE KIIETOK KUBOTHBIX, pacTeHU, npocteimux. JI.p.Ne4 Uzy-
YeHue TKaHen opranu3ma uenoseka. JI.p.Ne5 M3roroenenne Mukpomnpenapara cocko0a meKu.
Tema 2. OcHOBBI MUKPOOHMOJIOTHMH M BUPYCOJI0THH (9 4acoB)
Teopus. baktepuu: CTpoeHHE, pa3MHOXKeHHUe, cucremaruka. Ilnecuessie rpubsl. Ctpoenue. Pasz-
MHOkeHue. Cucremaruka. [Iuranue u apixanue. ABToTpodsl U rereporpodsl. Apoxkoku. XeMocHH-
Te3 u Qorocunres. Canporpodsl U mapazutel. bakrepuanbueie 3a0oneBanus. Jledenne u npodu-
naktuka. [ pubkoBeie 3a0oneBanus. Jlnunas rurueHa. Bupycomorus — Hayka o Bupycax. CTpoeHue
u ¢u3nonorus BUpycoB u 6akrepuodaros. Bupycueie 3a6oneBanus. Bupyc CIT1/a. \
Ilpakmuka. Jl.p. Ne6 Wsroromnenne mukponpemnapara 3yoHoro Hanéra. JI.p.Ne7 Wsrortosnenue
MUKpoIpenaparoB Mmykopa win neHunuia. JI.p.Ne§ M3yuenue npoxokeit.
Tema 3. Ilapasurosiorusi ¥ *UMMyHHTET (9 YacoB)
Teopusa. IMMyHUTET U 310pOBbE 4elnoBeKa. Buael nMMyHurera. Mexanusm. Hapymenus uMMyHH-
Teta. Ayueprud. IMMyHHUTET U mapa3uThl. DKTO- U dSHAONApasuTsl. Mx Buasl. [Ipucnocobnenus k
napasutusmy. [lnockue yepBu. Knaccudukarus. Hukner pazsutusa. Kpyrisie uepBu. Knaccuduka-
uus. Huxnsl pazsutus. [Ipodunaktiuka re1bMUHTO30B. DKTONAPa3UThl — MEPEHOCUUKHU Pa3INYHBIX
3a0oneBanuil. Manspusi. Connas 6omne3nb. By, kiemy, 010Xy — nepeHocurky 3aboneBanuii. Tud.
Uyma. DHiiepanut. bopn0a ¢ mapazuramu.
Tema 4. «Mukosorus. CucreMaTuKa JJeKapcTBEHHbIX pacTeHui (5 yacos)
Teopus. Muxonorus — Hayka o rpubax. Cucremaruka rpu6os. Llnsmnounsie rpudbl. [pudsl — mapa-
3uThl. Mectoobutanus. Mukopusa u cumono3. Snosutsie rpudsl. OnpeeneHue sI0BUTHIX TPUOOB.
[Mocnenctus orpasnenus. Jleuenue. [lonp3a rpudos.
Ilpaxmuxka. JlekapctBeHHbIe pacTeHus. [omocemennbie. X 3HaueHue i 310poBbs yenoseka. [1o-
KpeIToceMeHHble. Knaccudukarus. Pabota ¢ onpenenuTenbHbIMA KapTOUYKaMH, OMPENeTUTENsIMU
pactenuid. [Ipaktuueckas pabora «Pabota ¢ onpeaenuTensiMm
Tema 6. XuMus B ueHTpe ecrecTBO3HAHUA (9 yacoB)
Teopus. XuMusl Kak 4acTh ecTecTBO3HaHuUsA. [Ipeamer xumun. XuMHsi — 4acTh €CTECTBO3HAHMSL.
B3aumooTHOLIEHNS YesnoBeKa U OKpykaromero mupa. [Ipeamer xumun. dusndeckue tena U Be-
uiectBa. CBoiicTBa BemiecTB. [IpMeHeHne BenecTB Ha OCHOBE UX CBOMCTB.
HabGmronenue u sKcriepuMEHT Kak METO/Ibl M3yYeHHs €CTeCTBO3HAHUS U XuMuH. Habmonenne kak
OCHOBHOM METOJ O3HAHUS OKPY)KAIOLIET0 MUpa. YCIOBUS NMPOBEACHUs HaOmoneHus. ['umnoresa.
OkcniepumenT. BeiBon. Ctpoenue mnamenu. /lpaxmuka. Jlaboparopus u 060pyIoBaHUE.
MonenupoBanue. Mojaenb, MonenupoBanue. OCOOEHHOCTH MOJCIMPOBaHUsS B Teorpaduu, Gusn-
ke, onosioruu. Moxenu B Ouosnoruu. Myisbku. Monenu B pusuke. DnekrpodopHas mamuHa. [eo-



rpaduyeckue mMozenu. XUMHYECKHEe MOJENH: MpeAMETHbIe (MOAENN aroMa, MOJEKYNl, XMMHYe-
CKHUX U NPOMBIIIJICHHBIX POU3BOJICTB), 3HAKOBBIC, WJIM CUMBOJIBHBIE (CHMBOJIBI 3JIEMEHTOB, (hop-
MyJIbl BELIECTB, YPAaBHEHUS PEAKLIMA).

Xumuueckue 3Haku U HopMynbl. XMMHUYECKUH IeMEHT. XuMHueckue 3Haku. VX oOo3HadeHue,
npou3HoIeHne. XuMudeckue Gopmynsl BemecTs. [IpocTeie U cloxHBIC BemecTBa. MHIEKCH 1
k03 Punrentsl. KauecTBeHHBIN U KOIUYECTBEHHBINA COCTAB BEILIECTBA.

Xumus 1 pusnuka. YHUBEPCAIbHBIA XapaKTep MOJIOKECHUH MOJICKYJIIPHO-KHHETHUECKON TEOPHH.
[lonsaTHsa «arom», «Monekynay», «uoH». CTpoeHue BeniecTa. Kpucramimueckoe COCTOSHUE Be-
miectBa. Kpucrammmueckue pemietku TBepAbix BemiecTB. JAuddysusa. bpoyHoBckoe aBmxeHue.
BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOEHUS.

Arperarnble cocTosiHUS BemecTB. [loHsTHe 00 arperaTHOM COCTOSIHUY BemecTBa. Puszndeckue u
XHUMHYECKHe sIBJIeHUs. ['a3000pa3Hble, *KUIKHUE U TBEPbIE BenecTBa. AMOP(HBIE BEIIECTBA.
Xumus u reorpadpus. Ctpoenue 3emin: sapo, MaHTHs, kopa. Jlutocepa. MuHepasibl U TOpHBIE
mopoJibl. Marmarudeckue U ocajovyHble (HEOpraHWUYECKUe U OpraHuvYecKue, B TOM YUCIE U TO-
pIOYHE) IOPOIBI.

Xumus u 6uonorus. XUMHUECKHH COCTaB >KMBOI KJIETKU: HEOpraHuyeckue (Boga U MUHEpasb-
HbIE CONIM) W opraHuveckue (OenKu, >KUpbHI, YIIEBOAbl, BUTAMHUHBI) BellecTBa. bronoruueckas
poJb BOABI B KUBOU KieTke. @oTocuHTe3. Xnopoduimi. bruonornyeckoe 3HaueHHE KUPOB, Oelr-
KOB, 3()MPHBIX MaceJ, YIJIEBOAOB U BUTAMUHOB JJIS )KM3HEAEATEIbHOCTH OPraHU3MOB.
KauectBeHnnbie peakuun B xumuu. KauecTBeHHble peakuuu. PacriozHaBaHHMe BEHIECTB C MTOMO-
IIbI0 KQYECTBEHHBIX peakuuil. AHaIuTHUeCKUM curHan. OmnpenensieMoe BEeIIeCTBO U PEakTHB Ha
HEro.

Texnuka 6e3omacHOCTH. Mepbl OKa3aHUsl IEPBOM MTOMOIIIH.

Ob6opynoBanue xumuueckoi naboparopuu. JlaboparopHas mocyna. Peaktusbsl. OcoOeHHOCTH
paboThI B 1a00paTopui.

Pacnionoxenue 3neKTpuuecKuX BBIKJIFOUATENEH, BOAOIPOBOJHBIX KPAHOB, CPEACTB  MOXKAPOTYILE-
HUSI, METUITMHCKOM anTeuKy MepBOM MOMOIIM B KaOWHETE.

JdemMoHcTpauuu

- Komnekuust pa3nuyHbix IpeaMeToB uin (otorpaduii mpeaMeToB U3 allOMUHUS 711 UIUTFOCTpa-
LMY UJIEU «CBOMCTBA — MPUMEHEHUEN.

- YueGHOe 000pyI0BaHUE, UCTIOIb3YEMOE Ha YPOKax (PU3UKHU, OMOIOTUH, reorpapuu U XUMHUU.

- DnekTpodopHas MaminHa B feiictBun. [eorpaduueckue moaenu (rmodyc, kapta). buonorudeckue
Mojienu (MYJISDKM OPTaHOB M CHUCTEM OPraHOB PAacTeHUM, KHUBOTHBIX U denoBeka). dusmueckue u
XUMHUYECKHE MOJIEIM aTOMOB, MOJIEKYJT BEIIECTB U KPUCTATUINYECKUX PEIIETOK.

- OObeMHBIE U MIAPOCTEP>KHEBBIE MOJIETH BOJIBI, YIJICKUCIOTO U CEPHUCTOTO Ta30B, METaHA.

- O06pas31ibl TBEPBIX BEIIECTB KPUCTAJUINYECKOTO CTPOSHHSL. Mosienn KpUCTAaNTIMYECKUX PELIeTOK.
- Boma B Tpex arperatHbix cocTossHUsIX. KOMIeKiust KpUcTaindecKux U aMOp(HBIX BEUIECTB U
W3EJIUN U3 HUX.

- Konnexkius muHepasnoB (J1a3yput, KOPYH, XaIbKOIMUPUT, (PIIFOOPHT, TAIUT).

- Konnekuus ropHslx mopop (FpaHdT, pa3iuyHble (GOpPMBI KaJbIUTa — MEJ, Mpamop, U3BECT-
HSK).

- Komtexius roprounx uckomaemsix (HeTh, KAMEHHBIN YToib, CJIAHIIBI, TOP]).
JleMOHCTpaMOHHBIE IKCIIEPUMEHTbI

- Hayunoe nabmironenue u ero onucanue. VizyueHue CTpoeHHs IIaMEHH.

- CimproBast SKCTPAKIUS XJI0po(HIIIa U3 3eJIEHBIX JINCTHEB PACTEHUM.

- «[lepenrBaHue» yIIEKUCIOTO ra3a B CTAKaH Ha YPABHOBEIICHHBIX BECAX.



- KauectBenHnas peakuus Ha kucinopoi. KauecTBeHHast peakiys Ha yIJIEKUCIIbIN ras.
JlabGopaTopHbie ONbITHI

- PacpocTpanenue 3amaxa oJIeKOJIOHA, TyXOB WK JI€30/I0paHTa Kak nporecc auddysum.

- Habnronenne 6poyHOBCKOTO JBIKEHHS YACTUYEK YEPHOU TYILH IOJT MEKPOCKOIIOM.

- Iuddys3us nepmMaHranara Kajaus B KEJIaTHHE.

- OGHapyxeHue 3QUPHBIX Macel B alleIbCHHOBOM KOPOUKe.

- M3ydyenue rpaHuTa ¢ HIOMOIIBIO YBEIUYUTEIHHOTO CTEKJIA.

- OnpeneneHue coaep>kaHus BOJbI B PACTEHUU.

- OGHapyxeHue Macia B CeMEHax MOACOJIHEYHHUKA U TPEIIKOT0 opexa.

- OGHapyxeHue KpaxMaia B MIIEHUYHOU MYKe.

- B3aumoneiicTBre acKOpOMHOBOM KHCIOTHI ¢ ionoM (ompexaenenue BuTamMuHa C B pa3sIUYHBIX
COKax).

- [IponyBaHue BpIIBIXaEMOTO BO3/1yXa UEPE3 U3BECTKOBYIO BOJY.

- OGHapyxeHue U3BECTKOBOM BOBI CPEAU Pa3IMUHBIX BEIIECTB.

JlomaniHue onbITHI

- 3roroBnenue mozenel MOJIeKyll XMMHUUECKHUX BEIIECTB U3 IJIACTHIIMHA.

- Iuddysus caxapa B Boze.

- OnBITHI C TYCTOM 3aKPBITOH IJIACTUKOBOM OYTBUIKOM.

- OOHapy>keHHe KpaxMaja B MPOAYKTaxX MUTaHUS; S07I0KaxX.

Ilpakmuueckaa padoma Ne 1-2. 3nakoMcTBO ¢ 1abopatopHbIM o0opynoBaHueM. [IpaBuia TeXHUKU
6e3onacHocTH. «lllecTh MpaBUII TEXHUKU O€30MaCHOCTH .

Ilpakmuueckaa paboma Ne 3-5. «TunoBele mpaBuia TEXHUKU J1abopaTopHbIX padot. Jlaboparop-
Hoe obopynoBaHue M nocyaa. Pabora co cupTOBKOH, ¢ BecaMH, MEPHON MOCYIOH. ApeoMeTphl.
Pabora ¢ xumuueckumu peaktuBamu. OdopmileHHE XOAa SKCHEPUMEHTAa U €ro pe3ylbTaTOBY.
«Habmronenue 3a ropsiiei cBe4oil. YCTpOMCTBO U paboTa CTUPTOBKI.

Tema 7. Tu 00bIYHBbIE HEOOBIUHBIE BenlecTBa (9 YacoB)

Teopusa. BemectBa BOKPYI Hac, X 3HAUECHHE JUIS YEIOBEKA.

Ponp moBapeHHO# conu B 0OMEHE BELIECTB yeloBeKa M KUBOTHBIX. CoseBoil OanaHC B OpraHus-
MeuenoBeka. [lomydyeHne noBapeHHON oMM U €€ OYHMCTKA.

Kpucramisl 6onbuine u Manenbkue. Kak pactyt kpucramisl? MeTop! BhIpallliBaHNsl KPUCTAIIIOB.
I'uppocdepa. KpyroBopor Boabl B MpHPOJE, €ro 3HaYEHHUE B COXPAHEHUM MPUPOAHOTO PaBHOBE-
cusl.

Bona. Bona B macmirabe uranetsl. Boga B opranusme yenoBeka. [IpecHas Boma u ee 3amachl. DKO-
JIOTUYECKHUe MPoOIeMbl YUCTOM BOABI.

XKectkocTh Bofbl, BUABL. METOIbI, MPUMEHSIEMBIE JIJIS1 OYUCTKH BOJBI, UX 3(PPEeKTUBHOCTD. UTO Takoe
KHCIIOTHBIE TOXKAH U KaK OHU 00pa3yroTcsi? POTHUKOBBIE BOMBI.

IIpaxmuxa. Ilpakmuueckaa padboma Ne6-8:«OuncTka 3arpa3HEHHON NOBApEHHON conu. Beipamu-
BaHUEKPUCTAJJIOB [IOBAPEHHOMN COJIH.

BeipamuBanue KpUCTAUIOB MEAHOIO M JKEJIE3HOINO0 KyNOpPOCOB METOJOM MEMJIEHHOTO HCHApEeHHUs
HACBILIEHHOTO PACTBOPAY.

Ilpakmuueckan padboma Ne9-11:«CriocoObl 04UCTKH BOJbI. CpaBHEHHE BOJAONPOBOIHON M TEXHHU-
YeCcKOW BOJIBI IO 3amaxy, IBETY, IpO3payHOCTH, IIIOTHOCTH, pH, onpenenennio Temneparypsl Kure-
HUS BOJIbI, HAJTMYHUIO OCaJKa MOCJe OTCTauBaHUs, MPUTOAHOCTH AJIsl UcoIb30BaHus. McciaenoBanue
OCAaJIKOBY.

Ilpakmuueckan paboma Nel2-13:«OnpeneneHue U yCTpaHEHUE )KECTKOCTH BOBI.



Ipumeyanue: OducTka BOABI OT TBEPABIX MPUMECEH, OT KUAKUX M Tra3000pa3HBIX BEIIECTB.
(BsBecu: necoxk + H,O; men + H,O; macio + H,O; H,O + uepuuia, BopoHka, GuisTp, Koioda,
JIeNMTeTbHAsT BOPOHKA, BHIMAPUTENbHAS Yalllka, CIIUPTOBKA, CIIMYKH, JCPIKATeNlb I MPOOHPKH,
poOupku.) JKecTKoCTh BOMBI: MOCTOSTHHAS, BpeMeHHas1, o0mas. CriocoObl YCTPaHEHUS KECTKOCTH
Bonbl. (OOpasusl Boabl; Na,COs, Ca(OH),, HarpeBanue, ciupTOBKa, CIIUYKH, JIepKaTeab JUIsl TIPO-
OMPKU,ITPOOUPKH. )

Tema 8. SIBs1enusi, npoucxoasiiue ¢ BemecTrBamMu (5 4acoB)

Teopus. Paznenenue cmeceir. CiocoObl paszieiieHus CMece U OuncTKa BemecTB. Hekoropeie mpo-
cTeline crnocoObl pa3/ieleHusl CMeceill: MpocerBaHKe, pa3/ieJieHHe CMecel MOPOIIKOB jkKejle3a U
Cepbl, OTCTauBaHUE, ACKAHTAIM, HEHTPUPYTUPOBAHHE, Pa3IeICHHE C TOMOIIBIO JIEIUTEIBHON BO-
poHku, QuiasTpoBanue. DunbTpoBaHHe B J1a00OpaTopuu, OBITY M Ha Tpou3BojacTBe. lloHsTHe o
¢dunsrpare. Ancopouwms. Ilonsarue o6 aacopOumu m amcopOeHTaxX. AKTUBUPOBAHHBIA YTrOJIb Kak
BOKHEUIIUN aZICOPOCHT. YCTPOMCTBO MPOTUBOTA3A.

Juctuiisiiysi, Win neperonka. Juctmmsaius (meperoHka) Kak MpoIecc BbIIEICHHs BEIIeCTBa U3
KUAKOM cMecH. JucTminmupoBanHas Boja U objactu ee mpuMeHeHus. Kpucramiu3anus Uiy Bblma-
puBanue. Kpucrannuzauus u BbllapuBaHue B j1adoparopuu (KpucTau3atopsl U (apdopoBbie
Yaliky A5 BblmapuBanus) u npupone. Ileperonka nedgru. Hedrenponykrsl. @pakuuonHas nepe-
TOHKaKUJKOTO BO3/1yXa.

XHAMHMUYECKUE PEAKIMU. YCIOBUS MPOTEKaHUS U IIPEKPALICHUS XUMUUECKUX PEAKIMi. XUMHUYECKUE
peaKIMu KakK MpoIecc MPEeBpaIlleHUs] OJIHUX BEIIECTB B JPYrUe. YCIOBHS MPOTEKAHUS XUMUYECKHUX
peakuuii. ConpuKOCHOBEHHE (KOHTAKT) BellecTB, HarpeBanue. Karamuszarop. Muruburop. Ymnpas-
JIEHUE PeaKlMsIMU TOPEHHUSL.

[Tpu3naku xumMudeckux peakuuid. [Ipu3Haku XMMHUYECKHX peakiuii: U3MEHEHHUe I[BeTa, 00pa3o-
BaHME OCaJKa, PACTBOPEHHE MOJYYEHHOTO OCaJKa, BHIJEICHHE I'a3a, MOsBICHUE 3amaxa, Bbljaele-
HUE€ U HU NOTIIOUIEHUE TETUIOTHI.

JdemMoHcTpauuu

Ounstp llorTa. Boponka broxnepa. YcranoBka nist puiisTpoBaHus 1Mo BakyyMoM. Pecrimparop-
HBbIE MAacKU M MapJeBbie MmoBs3ku. [IporuBoras u ero ycrporictBo. Komnekiusa «Hedts u HedTe-
MIPOTYKTHI.

JleMOHCTPAIMOHHBIE IKCIIEPUMEHTBI

Paznenenue cMecH mopoliika cepbl U KeIE3HbIX OMUIIOK.

Paznenenue cMecu nopolka cepsl U mecka.

Paznenenue cMecu BO/IbI M PACTUTENILHOTO Maciia ¢ TOMOUIBIO LIETUTEIbHON BOPOHKHU.

- IlonyyeHue TUCTHIIIMPOBAHHOW BOJBI C TOMOINBIO JTAOOPATOPHOM YCTAaHOBKH JJISl TIEPETOHKU
YKUJIKOCTEM.

- Pa3nenenue cMecu nepMaHranara M Iuxpomara Kajius Cnoco00oM KpUCTaITU3aLUH.

- BzaumogeiicTBre Kene3HbIX OMUIOK U MTOPOIITKA CEPhI TPH HArPEBaHUH.

- [lonmy4yeHne yrIeKuciaoro raza B3auMOICUCTBHEM MpaMopa C KHCIOTOM M OOHApY>KEHHUE €ro C
MTOMOIIbIO N3BECTKOBOM BOJIBI.

- Karanutuueckoe paziioKeHue nepokcuaa BopopoAa (Karamu3arop
nuokcuamapranua (IV)).

- OGHapyxeHHe pacTBOpa IIEJIOYH C TIOMOIILI0 WHINKATOPA.

- B3aumonelicTBue pacTtBopa NepMaHraHara Kajaus W pacTBOpa JUXpoMara Kajlus C pacTBOPOM
cynbhuTa HATPHS.

- BzanmogeiicTBre pacTBOpa repMaHTraHara Kajus ¢ aCKOpOMHOBOM KHUCIOTOM.

- BauMogeicTBre XJIOpUIa Kene3a ¢ AKEATON KPOBIHOU COJIBIO M TUIPOKCHIOM HATpHS.



- Bzanmogpeiictue ruapokcua sxenesa (I11) ¢ pactBopoM CONSTHOM KMCIIOTHI.

Ilpaxkmuxka. JJabopaTopHbIE OMBITHI

- AzncopOuus KyKypy3HbIMU MaJIOYKaMU MapoB MaxXy4uX BEIECTB.

- M3yueHue ycTpoicTBa 3aKUTalIKU U TIJITAMEHHU.

JlomanHue onbIThI

- Paznienennie cMecu Cyxoro MoJIoKa U peyHOTO MecKa.

- OTcTanBaHue B3BECH MTOPOLIKA ISl YUCTKH ITOCYIbI B BOJIE U €€ ICKaHTalUs.

- AncopO1usi aKTUBUPOBAHHBIM YIVIEM KPACALINX BEUIECTB MEMCH-KOJIBI.

- PacTBopenue B Boze Tabnetku acnupuHa YIICA.

- [IpuroroBneHune U3BECTKOBOM BOJIbI U ONBITHI C HEM.

- N3yuenue cocraBa CMC.

Ilpakmuueckan paboma Ne 14. BeipaiuBanue KpUCTAIIJIOB COMM (JIOMAIIHUM SKCTICPUMEHT).
Ilpakmuueckaa padoma Ne 15. OunicTka MOBapEeHHOM COJH.

Ilpakmuueckan paboma Ne 16. VI3yuenue mpoliiecca KOPpPO3UH KeJe3a.

Tema 9. Paccka3sbl mo xumuu (8 4acoB)

Yuenuueckan xongpepenyun. «Boiaaromuecs pycckue yueHble-XUMHUKNY. «VcTopus xumMun.
Kouxkypc coobwenuii yuauwuxca. «Moe 1100MMOe XUMUYECKOE BEIIeCTBO» (OTKPBITHE, TIO-
JTy4yeHUe U 3HAYCHHUE).

Koukypc yuenuueckux npoexkmog. Konkypc NocBsillieH M3Y4eHUI0 XUMHUUYecKkux peakuuid. [loaro-
TOBKA U 3aIllMTa TBOPYECKUX OTUYETOB O MPOBEACHHOM UCCIEA0BATEIBCKOM padoTe.

JlaHHBIE 3aHSATUS POBOIATCS B (OpPME KPYTIIOTO CTOJIA» WM MIKOJIbHON KOH(PEPEHIINH (B TEUECHNE
roga). Yyamigecs BBICTYMAIOT C KPAaTKUMU TBOPYECKMMH OTYETAMHU IO HU3YYEHHBIM MpoOiieMaM,
PAacCKa3bIBAIOT O Pe3yJbTaTaX CBOUX MCCIIEIOBAHUMN.

Tema 10. Xumus B ObITy (6 4acosB)

Teopus. Bunbl OBITOBBIX XMMHKAaTOB. MbLUIO 1 Mororiue cpenctBa. Coau U MIEOYd B COCTaBE MO-
IOIUXCPEACTB. XUMYHUCTKA HA JIOMY.

KectrocTh Bombl. YMmsruenue Boabl. Coja MUIeBasi WM JABYYIJICKUCIIBIA HaTPUM U €r0 CBOMCTBA.
OmnacHbIil OpaT MUIIEBOM COABI — COMa KaJTbIIMHUpPOBaHHAs. Uem moJie3Ha MUIIeBas Coa U MOXKET
JIMOHA OBITH OMACHOM.

XuMHs U IpUrotoBieHue nuuu. CTOJIOBBIM YKCYC M YKCyCcHasi 3cceHnus. CBOMCTBA YKCYCHOM KHC-
JIOTHI 1 €€ U3UOIOTUYECKOE BO3ICICTBHE.

Xumus U ofex1a. BolIoOKHO 1o/ yBETMUYUTEIbHBIM CTEKIIOM.

Anrteunslii iox u ero cBoiictBa. [louemy o HafO AepKaTh B IUIOTHO 3aKYMTOPEHHON CKIISHKE.
«3enéHKa» UM PacTBOp OPUILTMAHTOBOTO 3eleHoro. HeoObIuHbIe CBOMCTBA OOBIYHOMN 3€JIeHKH. Ac-
MMAPUH WJIU alleTUIICAIUITUIIOBAsT KUCIIOTa M €ro CBOMCTBA. UTO ToJsie3Hee: acUpUH WIW YIICApHH.
[Iepexncs Bogopona u ruaponeput. CBOICTBA NEPEKUCH BOIOPOAA.

[lepmanranar kajavs, MapraHIIOBOKHCIIBIA Kajduid, OH € — «MapraHiioBkay. HeoObrdyHBIE CBOM-
cTBaMapranioBku. Kakyro omacHOCTh MOXKET MPEACTaBISAThH MapTraHIIOBKa.

Hyxna i B oMarseit anredke 6opHas kuciota. Ctapble JeKapcTBa, Kak ¢ HUMU MOCTYIHTh. Yero
HE XBaTAET B BalIEH allTCUKE.

IIpaxmuxa. IIpakmuueckaa paooma Ne 17:V13ydeHrie TEKCTUIBHBIX BOJIOKOH IO KoJuleKIMHU. [Ipo-
CTEUIINECTTOCOORI ONPEICIICHHUS TUIIA BOJIOKHA.

Ilpaxmuueckasa padoma Ne 18:VYnaneHue nsaTeH.

Ilpakmuueckan paboma Ne 19:Ynanenue HaKUIN ¢ SMAUTUPOBAHHOMN TIOCY/IBI M TIPEIOTBPAILICHUE €€
oOpa3oBaHusl (TOMAITHUMA SKCTIEPUMEHT).

Ilpakmuueckan paooma Ne 20: HeoObIYHBIC OTIBITHI.



Y4eOHO-TEMATHYECKU N IIJIAH
KanenpapHo-TreMaTnyeckoe IIaHUPOBAHUE
«IOHBI OHOJIOr

IIEPBBIH I'OJ] OBYYEHHUA
No Ha3zBanue pa3nena KoauvecTtBo | [laTra mpoBenenust
4acoB
BCEro IHo nnany | PakTHyecKn
1 BBenenne, 3HakOMCTBO C II1aHOM padoThl U | 1
TEXHUKOH O€30IMaCHOCTH MpPH BBIIOJIHEHUHU
nmabopaTopHBIX padoT
U3 gero cocrout pacrenue, 10 u
2 Crpoenne pacturenbHOi kietku. Jlabopa- | 1
TOpHast paboTta «/IBM)keHNe HUTOILIa3MbI»
3 Kopens. Jlaboparopnas pabora «Omnpenene- | 1
HUE 30HbI POCTa KOPHSI»
4 IToGer. 1
5 JIuct. Jlaboparopuasi pabora «Ctpoenue ko- | 1
HKHILIBI JTYKa».
6-7 | Crebenn. Ilpaktuyeckas pabora «Omnpenerne- | 2
HHUE BO3pacTa CTBoja 1o cnuiy» Jlaboparop-
Has pabora «llepenBmwkeHne BOABI U MHUHE-
pasibHBIX cosielt mo crebmo» JlaGoparopHas
pabota «JIBuxKeHHE OpraHMYeCKHX BEIECTB
10 CTeOII0»
8 OnbiT «Bpigenenne Kuciopoga pacreHuem». | 1
OmnbiT «VcniapeHne Boabl IUCThSIMU
9 [Betrok. CTtpoenue u 3HaueHue 1nBeTka. Jlabo- | 1
paropHast pabora «CocTaB CeMsH»
10- | JlaGoparopnas pabora «CTpoeHHe CceMeHH | 2
11 ¢daconmu» JlaboparopHast pabora «CTpoeHue
CEMEHH MILIEHUIIBD)
Kak xuBer pacrenune?, 5S4
12 Kak nuraercs pacrenue? Ilpaktuueckas pa- | 1
6ora «OOpa3oBaHHE OPraHUYECKUX BEIICCTB
Ha CBETY»
13 Kak pacrer pactenue? [Ipaktuueckas pabora | 1
«[Tpunmnka r1aBHOroO KOpHS»
14 [IpakTnueckast pabora «BmusHue ¢urtorop- | 1
MOHOB Ha POCT U Pa3BUTHE PACTCHUI»
15 Kaxk npopacraer cems? 1
16 [IpakTuyeckas pabora «BnusHue paznuubix | 1
YCIIOBUH Ha MPOpPACTaHUE CEMSH)
BeipacTu cam, 34
17 [Ipaktuueckas pabora «llocagka cemsH B | 1
KOHTEHHEPBI U OTKPBITHIM IPYHT
18 [Ipaktuyeckas pabora «llukupoBanue pacca- | 1
bl IIBETOYHBIX KYIBTYP»
19 [Ipaktuyeckas pabota «Bpicanka paccansl | 1

LBETOYHBIX KYJIBTYP B OTKPBITBI TPYHT»
ITpakTndeckast paborta «YXoJ 3a IIBETOUHBIMH




KIIyMOamm»

Or MHUKPOCKOIIAa 10 MUK

o0unosioruu, 8 u

20 YerporictBo Mukpockona. IlpaBuna pabotsl ¢ | 1
MHUKPOCKOIIOM
21 [IpuroroBiienne U u3ydeHue MUKpornpenapa- | 1
TOB.
22- | [IpurotoBiieHME MUKPOINPENApaTOB KIETOK 2
23 KOJKHIIBI YEIIIYH JIYKa, KJIIETOK JIMCTA JJIOJEH,
IJI0ZI0B TOMATa, NIMIOBHUKA
24 XUMHUYECKHI COCTAB JKUBOU KJIETKU 1
25- Kinerka - emununa crpoeHus, >KuU3Henes- | 2
26 TEIBHOCTU, POCTa M PAa3BUTHUS OPraHU3-
MOB. MHOTOOOpa3ue KIEeTOK.
27 TBopueckass Mactepckas «Co3ganue mozenu | 1
KIJIETKI.
bakrepun, 4 4
28 VYenoBus xu3Hu Oaxtepuii. ®opma u crpoe- | 1
HUe 0aKTepUAIbHBIX KIETOK
29 PacnipocTpanenue u 3HaueHue OaKTEpHid. 1
[IpakTnueckas padora IloceB u HabmoneHue
332 POCTOM OaKTepHii.
30 Ponb Gaktepuii B 6uochepe 1
[Ipaktuyeckas pabora bakrepun 3yOHOTO
HaJIéTa
31 3HayeHue OakTepuil B )ku3HM yenoBeka [Ipak- | 1
THyeckas pabora bakrepunm kaprodenbHOI
MaJIOYKH.
I1necneBble rpudbl, 34
32 I'pubsbI npencraBuTeny 0codOro mapcraa xu- | 1
BOM IIPUPOJBI
33- | 3nauenue muecHeBbX rpuboB I[IpakrTuyeckas | 2
34 pabora BrIpamuBanue u uccieq0OBaHHUE TLIE-
cenu. Mykop, Ilennnum.
Bonopocin, 44
35 Mukpockonuyeckue BOAOpocid — rpymma | 1
HU3IIUX PaCTEHUH
36 3HaueHHEe BOAOPOCIEH B NPHUPOAE W KHU3HU | 1
YeJI0BEKA.
Bogopocnn — oburarenu akBapuyma.
37- | Ilpaktuueckas pabora Ne 23-24. Uzyuenwue | 2
38 OJTHOKJIETOYHBIX BOJIOPOCJIEN MO TOTOBBIM
MUKpOIpenaparam npenaparam.
Jladoparopus «bnonnaukanus», 34
39 buonHukanms okpyxaromen cpepl. 1
40- | Ilpaktnueckast pabora HccnemoBanue TOK- | 2
41 CUYHOCTH OTXOIOB C IIOMOIIBLIO OBCA IOCEB-
HOTO.
Paccka3ssl mo omostorun, 104
42 | Buonuka, ee BubL. Heiipobuonuxa. |1 \




43- | [logroroBka M 3aniuTa TBOPUYECKUX OTYETOB O | 4

46 MIPOBEIEHHOHN MCCIIeI0BATENBLCKOM padoTe.

47- | KoHkypc coobmienuii ywammxcsa. «Moe mro- | 3

49 O6uMoe )XKMBOTHOE». «17 COBPEMEHHBIX TEXHO-
JIOTUH, KOTOpBIE JIIOAW MO3aUMCTBOBAIU Yy
IIPUPOJIBDY.

50- | Yuennueckas koHdepeHius. «Bpigaronmecs | 2

51 ouonorny. «Vcropus 6HoIOTUNY.

JlabGoparopus JleBeHryka, 24

52 Meronsl HaydHoro wuccienoBanus. Jlabopa- | 1
TOpHOE 00OpyIOBaHUE U MPUOOPHI AJIsl Hayd-
HBIX HuccienoBaHuil. Mcropus wuzoOpereHus
MHUKPOCKOIIa, €r0 YCTPOWCTBO U IMpaBuja pa-
OOTBI

53 TexHuka NTPUTOTOBICHUS BPEMEHHOTO MHUK- | 1
pomnpenapara. Pucyem no npasunam: npasuia
OHMOJIOTMYECKOro PUCYHKA.

IIpakTHyeckas 60TaHuka, 8 4

54 Mopdonornyeckoe ornrcaHnue pacTeHU 1

55 Omnpenenenue pacteHuil mo repbapHsiM 00- | 1
pasuam u B 0€3JIMCTBEHHOM COCTOSIHUU

56- | MonTupoBka repoapus 2

57

58- | Coznanue karanora «BunoBoe pasHooOpasue | 2

59 pacTEeHU MPUIIKOIbHOW TEPPUTOPUI»

60- | IIpoekt «Penkue pactenus Omckoit obmactu» | 2

61

IIpakTHyeckas 30010rus, 34

62 3HAKOMCTBO C CHCTEMOM JKMBOW NpHUpoOIsL, | 1
1[apCTBAMHU KUBBIX OPraHU3MOB.

63 ’Ku3Hb KMBOTHBIX: OIpEAENICHUE XUBOTHBIX | 1
0 cJIe/IaM, IPOIYKTaM >KM3HEIEeATEeIbHOCTH.

64 OmnpeneneHne H5KOJIOTMYECKOM TpyNIbl KH- | 1
BOTHBIX MO BHewmHemy Buay. CocTaBieHue
MUIIEBBIX LIETIOUEK

buonpakrukym, 4 4

65 VY4ebHo - uccieioBaresbCKas 1esTeIbHOCTh 1

66- | Pabora ¢ wmudopmarumein (mocemenue OuoO- | 2

67 JINOTEKN)

Odopmienne aokiIaga M Ope3EHTALMH T10
OIPEJEIICHHON TEME
68 OKOJIOrM4eCKUM MPAKTHKYM 1

HUroro

68




MeToauueckoe 060pya1oBaHue:

HUD®POBAS JIABOPATOPUS YUHEHUUYECKAS (IL{udpoBbie maTuvKy 3IIEKTPOIPOBOAHO-
ctu, pH, monoxeHus, TeMmneparypbl, aOCOIIOTHOTO AaBICHHS; HU(PPOBOI ocumuIorpapuuecKuit
JaTYMK; BeChl 3JeKTpoHHbIe yueOHble 200 T; MUKPOCKOM: HU(PPOBOM UM ONTUYECKUN C yBeIU4e-
HueM ot 80 X; Habop A M3rOTOBICHUS MUKPONpPENapaToB; MUKpOINpenaparsl (Habop); COequHU-
TeJbHBIE MPOBOJIA, IPOrpaMMHOE OOeCIeueHUE, METOIMYECKUE YKa3aHUs; KOMIUIEKT COMYTCTBYIO-
IIMX 3JIE€MEHTOB JJISl OIBITOB MO0 MEXaHHUKE, MOJEKYIIPHON (pr3HKe, 3IMEKTPOANHAMUKE, OTITHKE.

KOMILIEKT IIOCYAbl U OBOPYAOBAHHUSA JId YUYEHUYECKHUX OIIBITOB
( ltaruB naboparopHblii xuMudeckuii: Habop vammek [letpu, Habop HHCTPYMEHTOB MPEIapOBallb-
HBIX, JIOKKa ISl COKUTaHMS BEIIeCTB, CTynka (apdopoBasi ¢ mecTUKoM, Ha0Op OaHOK, CKIISIHOK,
(I1akOHOB ISl XpaHEHHs TBEPAbIX peakTHUBOB; Habop mpubopok (I1X-14, I1X-16); npubop ans mo-
Jy4EeHHsI Ta30B; CIIMPTOBKA M roprouee s He; puibTpoBasibHas Oymara (50 miT.); koj0a KoHUYe-
CKasl; TaJIoYKa CTEKJISTHHAs (C PEe3WHOBBHIM HAKOHEYHHMKOM); YalledyKa JJIsi BhITApHBaHUs (BBITApH-
TeJbHAas Yallleuka); MEpHbIN HWIHHIP (TJIACTUKOBBIN); BOPOHKA CTEKJISIHHAs (Majasi); CTaKaH CTeK-
nsHHBIHA (100 MiT); ra300TBOIHAS TPyOKa.

KOMILIEKT BJIAJKHBIX ITIPEITAPATOB JIJEMOHCTPAIIMOHHBIN

I'epGapuii "JlepeBbst u KycTapHuku'; repbapuii "/lukopactymue pacrenus"; repbapuii "Kopmo-
Bble pacTeHus"; repbapuit "KynbrypHble pactenus';
KomnbrorepHoe o0opynoBanue
HoyTt0Oyk; mpoekTop.



Cnucok aureparypsbl:

1. buonorus «IlokpbITOCEMEHHBIE pACTEHHSI: CTPOCHHE U KUIHEACITEIbHOCTD) -

2. 6 xnacc nuHeiHbIi Kype B. B. ITaceunuk, Beprukains - MockBa «/Ipoda»-2020r

3. AxumymikuH, M. 3anumarensras ouonorust / Urops Akumymkus. — CII16.: Amdopa, 2015. —
319 c.

4, Anaromuueckuii atnac / ITox pen. A. W. bopuca. — Munck, 2011. — 256 c.: ui.

5. Amnaromus yenoBeka. Tenmo. Kak 3to paboraer/ mon obmieit penakuueii [1. Abpaxamca: [mep.
c anr. A. AuBaepa]. — M.: ACT, 2018. 256 c.: ui.

6. bunmuy, I JI. Anaromus u pusmosnorus: 6oneinoi nomyispuei atnac / I JI. bummy, E. 1O.
3uranosa. — M.: U3garenscTBo «O», 2017. — 272 ¢.: u.

1. Cagosuuuenko, 0. A. Buonorus: nomarosas noaroroska / KO.A. CagoBHuueHko. — M.:
OkcMmo, 2016. — 320 c.

8. CripaBouHUK IO JIeKapCcTBEeHHBIM pacteHusM. / [lon pexa. 3agopoknoro, A. M. — M.: JlecH.

mpom., 1988. — 415 c.

9. WnuTepHeT-pecypcebl o pa3sHbiM paszzaenam Kypca «bHOJIOI M »

YEJIOBEK

10.  http://school.bakai.ru/?id=newpb041220101544 — Gakaii - BUpTyalbHas IIKOJIA TIO OMOJIO-
THH,

11.  http://muzey-factov.ru/tag/biology - my3eit pakToB 0 yemoBeKe;

12. http://humbio.ru - Pecypc «ba3za 3Hanuii mo OMONIOrMM YETIOBEKA» COACPKHUT yUYECOHHK IO
MOJICKYJISIPHON OMOJIOTHH YeIIOBEKa, OMOXUMUH, (PH3UOTIOTUH, TeH- HOM 1 OSIIKOBOI MHKCHEPUH;
13.  http://www.sci.aha.ru/biodiv/index.htm - Paznmen (buopasznooOpazue u OXpaHa MPUPOJIBI)

Web-atnaca «3mopoBee U OKpyxawomas cpena». CHenmamicToB HaBEpHSAKAa 3aMHTEPECYeT Mac-
ITa0HBIN TeMaTHYeCKU NH(POPMALMOHHBIM MacCUB MH(POPMALIMOHHBIX PECYPCOB MO OMOPa3HO00-
pasuto Poccun. Takke umeercs BO3MOXKHOCTh HATH HEOOXOIMMYIO MH(POPMALIMIO B MHTEPAKTHU B-
HOW Ga3e maHHBIX «Poccus B mudpax» (ThICSYM MOKazaTeNell 1Mo BCeM pernoHaM CTpaHbl). Takxke
pa3MelieHa oHjaifHOBasi kaptorpaduueckas cuctema DataGraf.Net, mo3Bossitomas «Ha JeTy»
CTPOUTH KapThl, (B TOM YUCII€ COOCTBEHHBIE) U IPOM3BOIUTH AHAJIU3 UX CYMEPIIO3ULIHIA;

14.  http://www.sci.aha.ru/ATL/ra00.htm -Web-Atnac: «Oxpyxatomas cpea u 310pOBbe Hace-
nenus Poccumy. KoMIuiekcHBINH Ty, B KOTOPOM paccMaTpUBarOTCs B MEPBYIO ouepeb (pakTopsl U
MPUYUHBI, OTIpeesstonue 310poBbe Haru. Okomo 200 crokeroB, 6oiee 400 kapT U quarpamm;

15. www.molbiol.edu.ru - Anaromus u gusmnonorus yenoeka. HayuHo- nonynsipHelii cait. ba-
3a 3HAHMI 110 OMOJIOTUU YejioBeKa. DU3noorus, KJIeTouHas OMOJIOrus, TeHEeTHKA, OMOXMUS;

16.  http://www.psy.msu.ru/illusion/ - 3puTenbHble WITIO3UN U GEHOMEHBI ((PaKyIbTeT MCUXOII0-
ruu MI'Y umenn M. B. JlomoHOCOBA).

XNBOTHBIE

17.  www.entomology.narod.ru/index.html - «MH(popMaIMOHHO-TIONCKOBBIA CANT WM «IIOYTH
BCE» M0 YHTOMOJIOTHHY. BOIBIIOE KOIWYECTBO KAYECTBEHHBIX CCHUIOK Ha PYCCKOSI3BIYHBIC CAWTHI,
MOCBSIIIEHHBIE BCEM CTOPOHAM >KM3HU PA3IMUHBIX IPYII WIEHUCTOHOTHX, a OOJbIIe BCEro — Hace-
KOMBIX;

18.  http://www.zooclub.ru/ - «300k1y0 (Bce 0 KHBOTHBIX)». Camasi pazHOOOpa3Hasi WILTIOCTPH-
poBaHHast HH(GOpMAIIHS, KaK O KU3HHU TUKUX KUBOTHBIX, TaK ¥ O JOMAITHUX JIOOUMIax. Bo3MoxHO
NoJiy4eHre OecIuIaTHON KOHCY/IBTAIMH [0 COJIEPKAHUIO U BETEPHUHAPHH;

19. http://www.zoospace.narod.ru/ - «300501THsI», TPEIOCTABIACT Mareprual B OCHOBHOM O CO-
0akax M KOILIKaxX: pEKOMEHJAIMU MO UX COJIEP>KaHHUIO U JICYCHHIO, HOPMATHUBHBIE JTOKYMEHTHI, UH-
(dhopmanuio o Kirydax v MUTOMHUKAX, OOBSIBICHUS O MPOIaXKe U BHICTABKAaX»;

20. http://povodok.ru/en/ - «[1oBOgOKY, OMMH U3 CaMBIX MOJIHBIX CAHTOB, MOCBAIICHHBIX JIOMAIII-
HUM KHBOTHBIM;

21.  https://apus.ru/ - «O HemoOeauMO#l JIOOBU K KMBOTHBIM», MHTEPECHAss U pa3HOOOpa3zHas
nH(OpMAaIUs O CaMbIX Pa3IMYHBIX KUBOTHBIX. OCOOEHHOCTH MOAOOpa MaTepuaia U €ro U3JI0KEeHHS
JeNA0T 3TOT CAUT XOPOIIUM OMOILTHUKOM YUUTEIIO;

22. http://www.petslife.narod.ru/ - «/lomaniaue >xuBOTHBIC». CalT MOCBSIICH JTOMAITHUM JKH-
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BOTHBIM. OCOOEHHOCTSIM yxXo4a U COACPIKaHUA JOMAITHUX KUBOTHBIX

23.  http://bigcats.ru/ - «bonpmue xomkuy. CalT MOCBAIIECH MPEACTAaBUTEISIM CEMEMCTBA KOIlla-
YbHX;
24.  http://www.filin.vn.ua/ - VumrocTpupoBaHHasi SHIMKIONEANS )KHBOTHBIX. B paznmenax sH-

[UKJIONEINU COOpaHO OOJBIIOE KOJMYECTBO MaTepuanioB 000 BCEX BHJAX KXHBOTHBIX. Marepuain
00raTo HIUTFOCTPUPOBAH, CHA0KEH CCHUIKAMU;

25.  http://www.apus.ru/ - Pecypc «O Hemobeaumoii 1100BU K KUBOTHBIM» — 3TO MHTEPECHAS U
pasHooOpa3Hasi HHPOPMAIUS O CaMBIX PA3IMYHBIX )KUBOTHBIX. OCOOEHHOCTH MOA00pa Mareprasa
Y €T0 U3JIOKEHHS JIEJIAI0T 3TOT CAUT XOPOLIMM ITOMOIITHUKOM YUYHTEIIO;

26.  http://www.fishworld.narod.ru - Pei6uii mup. Pecypc mocssiieH moiaHOCThIO 3TUM IIpeIcTa-
BUTEJISIM JKMBOTHOTO Mupa. Kiaccudukaiys, mpoucxoxaeHue, dBOIIONUS PO, OMacHbIe PHIOBI U
MHOTO€ JIpyroe.

PACTEHUA

27.  http://www.herba.msu.ru/russian/index.html- 6orannyeckuii ceppep MOCKOBCKOTO yHUBEp-
curera. OnuH U3 Hambollee M3BECTHBIX BO BCEM MHPE POCCHUCKHX OMOJIIOTHYECKHX PECYpPCOB,
UMEIOIINK Bepcuu Ha 8 s3blkax. boTraHmueckue HOBOCTH (B T. 4. MOAPOOHBIN KajeHIaph KoH(be-
peHnuit), caifTel OoTaHMuecKuX nonpasnaeneHuit MI'Y, Oubanoreka n3o0paxxeHuid pacTeHuid, Ono-
rpaduuecKuil pa3zies «KJIACCHKH Hayku». Kpome marepuaioB 1mo 00TaHHKe 00ILIero xapakrepa, Ha
caiiTe pa3MmeleHbl MaTepralibl 0 boTaHmueckoM cane yHUBepcuTeTa, 00 yHHBepcuTeTcKoM [epOa-
pun umenu . I1. CripelukoBa, IpeacTaBiIeHa CTApHHHAS KOJUISKIIUS U3 ero ()OHIIOB;

28.  http://www.lapshin.org/club/plants.htm - «MockoBckuii Kiry0 KOMHaTHOTO IIBETOBOJICTBAY;
29. http://tea.volny.edu/index.php - «YHaii» — KuBasi SHIIUKJIONECANUS Yas U €ro TPAAUIUN — HC-
TOpUs Yasi, 00TAHWKA W BBIpANTUBAHUC Yasi, XUMHUS Yas, IPOM3BOJICTBO Yasi, BUIBI Yasi, YITAKOBKA U
XpaHEHUe Yasi, 3aBaprBaHKe Yasi, yail ¥ 3710pOBbE.
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