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1.1lnanupyemble pe3yabTATHI OCBOEHHS Y4eOHOI0 MpeaMeTa
JIMYHOCTHBIMU pe3yJIbTaTaMu 00 ydCHHS €CTECTBO3HAHUIO SBIISIOTCS :
— B YEHHOCMHO-OPUEHMAYUOHHOU c¢hepe - BOCIHUTAHHE YYBCTBA TOPIOCTH 3a POCCUUCKUE
€CTECTBEHHBIC HAYKH;



— B mpyoosoll cghepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY NailbHEHIeld 0oOpa3oBaTeNbHON U
npodeccuoHaIbHON TPACKTOPUH;

— B NO3HABAMENbHOU (KOCHUMUBHOU, UHMENLIeKMYaibHol) cghepe - yYMEHHUE YIIPABIAThL CBOCH
M03HABATEJILHOM JIeSTENbHOCTHIO.

MeTanpeMe THbIMH pe3yJIbTaTaMH OCBOCHHS IIPOrPAMMBI I10 €CTECTBO3HAHUIO SBJISIIOTCS:

— OBJIAZICHWE YMEHUSMH W HaBBIKAMH pA3IMYHBIX BHJIOB II03HABATEIBHOW JESTEIBHOCTH,
MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (CHCTEMHO-UHGOPMAIIMOHHBIN aHANM3, MOJICTIMPOBAHUE), IS
U3Y4YEHHUS PA3TUYHBIX CTOPOH OKPYXKAIOIETO €CTECTBEHHOT'O MUPA;

— OBJIAZICHWE OCHOBHBIMH HHTEIUICKTYaJIbHBIMHU OTEparusMu: GOpMYIUpOBaHUE THIIOTE3, aHAIN3 U
CHHTE3, CpaBHEHHE, 0000IIEHNEe, CUCTEeMaTH3allus, BbIBICHHE NPUYMHHO-CIIEJICTBEHHBIX CBs3El, MOMCK
aHAaJIOTOB;

— (¢opMHpOBaHNE YMEHHH TE€HEPUPOBATH HJEH W OIPENENATh CPEICTBA, HEOOXOAWMBIE ISl MX
peanu3anum;

— (QopMHpOBaHHE YMEHHUI ONPEACITh LETH U 3a/1a4d JICSTEIBHOCTH, a TAKKe BRIOMPATH CPEICTBA
peanu3aluy 3TUX [eNiel U MPUMEHATh Ha MpakTHke; GopMUpPOBaHHE YMEHUN MCIOJIB30BATh Pa3lUyHbIe
UCTOYHUKH JUISL TIOJIY4EHUsI €CTECTBEHHO-HAydHO MHGPOpPMALMM M TOHMMaHHUS 3aBUCUMOCTH OT
conep>kaHus U GOpMBI TIPECTaBICHHONW NHGOPMALIMK | LISl ajpecara.

IIpeaMe THHIMH pe3yJIbTATAMM U3YUEHUS €CTECTBO3HAHUS SBJISIOTCS
B 1103HABamenvHoll cepe:

— OBJIQZICHWE YMEHHSIMHU JaBaTh ONPENEICHUS N3yIeHHbIX TOHATHIA;

— ONHUCaHHWE JEMOHCTPAIlMOHHBIX U CaMOCTOSITEIBHO MPOBEICHHBIX IKCIIEPUMEHTOB,
MCIIOJIB3YSI TSI TOTO PYCCKUM (POIHOI) A3BIK U SI3bIK €CTECTBEHHBIX HAYK;

— Kaccu GuKarys U3ydeHHBIX 00bEKTOB U SBJICHU;

— wHabmrofeHue JEMOHCTPUPYEMBIX M CAMOCTOSITEIBHO IPOBOAMMBIX OIIBITOB,
€CTECTBEHHBIX SIBJICHH, POTEKAIO X B TIPUPOJIE U OBITY;

— U3IOXKEHHE BBIBOJOB M  YMO3AKIIOUEHUH U3 HAOMIOACHWI, H3y4eHHBIX
€CTECTBEHHO-HAYYHBIX 3aKOHOMEPHOCTEH, MPOrHO3UPOBAHHUE TIIOBEIECHUS U  CBOMCTB
HEN3y4YCHHBIX €CTECTBEHHO-HAyIHbBIX O00BEKTOB 110 aHAJIOTUH CO CBOWCTBAMH N3YYCHHBIX;

— CTYKTYpUpOBaHME W3y4EHHOI'O MaTepuania;

— WHTepHpeTalysi eCTEeCTBEHHO-HAydyHOW WH(GOpMAINH, TOJYYeHHOH W3 JPYIrHX
MCTOYHUKOB, OI[EHKA €€ Hay4YHOI JOCTOBEPHOCTH;

— CaMOCTOSITENIbHBIM TOMCK HOBBIX i ce0si eCTeCTBEHHO-HAyYHBIX 3HAHUMH,
MCIIOJIB3YS JUTSI 9TOTO TOCTYITHBIE ICTOYHUKHA WH(POPMAIINH;

B YEeHHOCMHO-OPUEHMAYUOHHOU cepe:

— aHaJIM3 W OLEHKa I[IOCIEICTBUM M OKpYXKarolled cpeapl ObITOBOM U

MPOU3BOACTBEHHOM JESITEIBHOCTH YEIOBEKA,;
B mpy0osol cghepe:

— TIpOBEICHHE €CTeCTBEHHO-HAyYHBIX  OJKCIIEPUMEHTOB " BBIITOJIHEHHE

WHJIMBUTyaJIbHOTO MPOEKTA NCCIEI0OBATEILCKOTO XapaKTepa;
B cghepe huzuueckoii Kynomypoi.

— COONIOZCHWE TIPaBWJI TEXHUKA O€30MacHOCTH TMpu pabore B KaOWHETe
€CTeCTBO3HAHUS ((PU3HKH, XUMUU, OUOJIOTHH );

— OKa3aHHe TepBOM IOMOLM MpPH OTPAaBJICHUAX, OXOraX M JAPYTHX TpaBMaXx,
CBSI3aHHBIX C BEIIECTBAMH, DJIEKTPHIESCKIM TOKOM U JIa0OPaTOPHBIM 000D yIOBAaHHEM.

1. Conepxanme Kypca.

10 xnacc.
(102 gaca, 3 yaca B HeJelNt0, U3 HUX 2 Yaca - pe3epBHOE BpeMsl).
Beenenune (3 gaca).



BBenenne B ectrectBo3Hanme. [Ipupona - cpena oOMTaHUSI M MCTOYHHUK JKM3HHM YEJIOBEKA.
B3auMOOTHOIIEHUST 4YeNOBE€Ka W MPUPOAbI, MX JuanekTuka. [lpupoma - HMCTOYHMK TBOPUYECKOTO
BJIOXHOBEHUS JIESITeNIe UCKYCCTBA.

EcTtecTBO3HaHMe - eIMHCTBO HAYK O npupoae. Marepus u (opMbl €€ CyIIeCTBOBaHHSI.
[wnanextuka ecrectBo3HaHUs. OCHOBHbIE 3Tanbl €ro pa3BuTusd. [loHATHE O €CTeCTBO3HAHMU KakK O
CHUCTEME HAayYHbIX 3HAHUU O IPUPO/IE.

Jlemoncmpayuu

BuneodparMeHTbl (CenbCKOXO3SIMCTBEHHBIE YrOAbs, Kapbepbl Ui JOOBIYM yIISL U PYIBI,
MeTaJUTypTUYeCKue KOMOUHATHI, Ta30- U HedrenpoBoasl, guotrmuu, 'DC, TOL u A3C, nocneactBus
3eMJICTPSICCHUN U LlyHAMH, UCUE3HYBIIME BUJIbI PACTEHUM U )KMBOTHBIX); PENPOAYKIIUN KAPTUH BEITUKUX
XYIO)KHHUKOB C med3axamu U Apyrumu  oObekramu npupoasl (W.Immkuna, W.JleButana,
W.AiiBazoBckoro, K.FOona u ap.); My3blKanbHble (parMEHThI, MOCBSIICHHBIC SBICHUSM MPUPOIBI
(ILYatikoBckuii, K.Cen-Canc, JI.an berxosen u ap.).

[TopTpeTsl ydeHBIX-€CTeCTBOMCHIBITATENICH, BUACO(PArMEHTHI MO WCTOPUU BO3HUKHOBEHUS H
pa3BUTHUSI (PU3UKH, XUMHUHU U OWOJIOTHH.

Tema 1. EcTrecTBO3HaHHUe U MeTOAbI NO3HAHUA MHUpa (15 yacos).

IMIUpHYECKUH YPOBEeHb HAYYHOT0 Mo3HAHMsA. DOpMBI TO3HAHUS: HAYYHOE U HEHay4yHoe. J[Ba
YPOBHSI HAy4HOTO TIIO3HAHUSA: OMIMPUYECKUN (UyBCTBEHHBIH, ONBITHBIA) M  TEOPETUUYECKUU
(paunoHanbHbI). [ToHATHE 00 YMIUPUUECKOM YPOBHE HAYIHOTO MO3HAHUS M €70 METOaxX.

Habmtonenue u sxcriepuMeHT. [ unoresa u BbIBOJ.

MonenupoBaHue Kak METOJ HaydyHOro mnosHaHus. IIpormecc MozmenupoBaHUs U €r0 COCTaBHBIE
4acTh: CYOBEKT (MCCIeIoBaTelNb), 00BEKT (MIPEAMET, MPOIECC WM SBJICHHUE) U MOJIENb, OTPAXKAIO IS
OTHOUICHUE MEXY HUMH. THIIbI MOJIeieli: MaTepuasbHbIe U 3HAKOBBIE.

TeopeTnyeckuii ypoBeHb HaAy4YHOro no3HaHus. [loHarue o TeopeTHyecKoM ypOBHE HAy4HOTO
MO3HAHMS U €r0 COCTABIIAIONMX (OCMBICIICHUE IKCIIEPUMEHTAIBHBIX (DAKTOB, pa3padoTKa 1 000CHOBaHUE
TUIOTE3, OCTPOEHUE TeopHru ). MoJennpoBaHrue Ha TEOPETUUECKOM YPOBHE MO3HAHUS U TUIIBI MOAEei
(umeanbHas, aHaJOTHs, MaTeMaruyeckas). Poilb MBICIEHHOrO »JKCHEpPUMEHTa U TEeMaTUYeCKOro
MOJIEIUPOBAHUS B CTAHOBJIEHUHU U PA3BUTUH €CTECTBEHHBIX HAYK.

S3bIk ecTeCTBO3HAHHS.

buonocus. buonorndeckas cuUCTEMaTMKa MW €€ BaKHEWIME TaKCOHbl. bHHOMHMHaIbpHas
HoMeHKatypa. [lonsaTue Buna.

Cucremaruka ;xuBOTHBIX. [ToHsITHE TOPOABI.

Cucrematuka pacrenuid. [lonsitue copra.

Bronornyeckast HOMEH KIaTypa - OCHOBa IPOECCHOHAIBHOM JIESATENbHOCTH.

Xumus. TpuBuanpHble Ha3BaHUs. PanmoHanbHas HOMEHKIATypa. MexayHapoaHas HOMEHKIATypa
HIOTIAK.

XUMUYECKHE FJIEMEHTHI U TPOUCXOXKICHNE UX HA3BAHUH.

Kaccudukammst HeopraHH4YeCKiX BEIeCTB (OKCHIBI, KUCIOTHI, OCHOBAHUS, COJIM) U MPUHITUIIBI
00pa3oBaHUs dTUX Ha3BAHUH.

Quzuka. Eaunuubl usMmepenust ¢(usmyeckux BeanuuH B Poccun. MexayHapogHas cuctema
enuHuI u3MepeHust (usndeckux BenuyuH - CU. OCHOBHBIE W MPOM3BOAHBIC EAWHHUIIBI H3MEpPEHUS
¢usnueckux senuuuH CH.

EcTrecTBeHHO-Hay4YHble TIOHSITHSI, 3aKOHbI M Teopuu. EcTecTBeHHO-HAy4yHbIE TOHSTHS.
KoHnkpeTHbIe 1 aOCTpaKTHBIE €CTECTBEHHO-HAYYHbIE TTOHATHS. 3aKOHBI €CTECTBO3HAHHUSL.

EctectBeHHO-HayuHble Teopuu. OmnmcarenbHble TEOPUHM U OOBSICHUTENBHBIE  TEOPHH.
[Iporno3upyromast pojb €CTECTBEHHO-HAYUYHBIX TEOPHUIA.

EcTrecTBeHHO-Hay4yHasi kapruHa Mupa. KapTuHbel Mupa: penuruosHas, ObITOBasd,
xynoxxectBeHHas. EcrecrBeHHo-HayuHas kaptuHa Mupa (EHKM). DOBomonuss EHKM u ee srambr:
apUCTOTEIEBCKU I, HBIOTOHOBCKU I, SUHINITEHHOBCKASI PEBOJIFOLIUA.

[lpuHIUNBl TO3HAHUSA B €CTECTBO3HAHUHU: COOTBETCTBHS, JOMOJHUTEIBHOCTH, MPUYMHHOCTH,
CUMMETPUH.

Mupsbl, B KOTOpPbIX MBI kuBeM. Knaccudukanuss MUpOB (MeramMup, MakpoOMHpP, MHUKPOMHUD,
HaHOMUD). [ paHUIIEI MUPOB U YCTIOBHOCTH 3THX TpaHuIl. [IpruOops! 1715 M3ydeHHs MUPOB, UX IBOJIOIUH

4



OT CBeTOBOTO MHKpockorna P.I'yka no ckaHupytomero TyHHenbHOro mukpockorna (CTM) u aTtomHo-
cuioBoro Mmukpockomna (ACM).

MonekynsipHoe pacrno3HaBaHHWE M €ro pojb B NPUPOJIE U KU3HU 4enoBeka. KommbroTepbl
Oyny1ero.

Jlemoncmpayuu.

[opTpetsl yuenbix-ecrectBoucnbitTateneit (I.I'anunes, [[.MenneneeBa, I'.Mennens, H.bekerona,
M.®Dapagest), pasmudHbIe MaTepUATbHBIC OOBEKTHI: (u3mUeckue (IIeKTpoopHass MalmMHA - MOJCIb
MOJIHUM, KPUCTAJUIMYECKUE PEIIeTKH Pa3IUYHBbIX THUIIOB), OMoJorTMYecKue (MYJISDKH LIBETOB, OPraHOB
Tena dejoBeka), reorpaguueckue (mioOyc, KapTa, TENIypHil), XUMHUYECKHe (IIAPOCTEpKHEBBIE U
00BEMHBIEC MOJIETTH MOJICKYJ PA3JIMUHbBIX BEILECTB).

Crnaiinpl ¢ momensaMu crtpoeHus atomMa TomcoHa u Pesepdopaa. OTHOCHTENBHOCTh MOHSATHUSA
nycToThl. Pa3znuunbie ¢pusnueckue, XAMUYECKUE U OMOTOTHYECKUE MOJICIIH.

Ioptpersr Apucrorens, K.JIlunues, Y.JlappuHa; BUACOPparMeHTbl C TaKCOHAMH B OOTaHUKE H
300JIOTMH ¥ TIPUMEPHI CHCTEMATUKH OT/ICIBHBIX PACTEHHH 1 KUBOTHBIX.

Tabnuna, cnmaiin wim Buneopparment «Homenkmarypa MIOITAK»;, Tabmunbl wau criaimpl
aHUMAIUSIMHA O OOIIMM TPUHIHIAM OOpa30BaHHS Ha3BAaHUW BaKHEHIMX KIACCOB HEOPTaHUYECKU X
COCIMHEHUN - OKCUJIOB, KUCIIOT, OCHOBAHUM, COJIEH 1 MX KITacCH (pu Kariuu.

[Moptpersr I'. Oma, I1.O.Kynona, . Heiorona, A.D¥HIITEHHA ¥ Ap.; TaOMHIBI OCHOBHBIX U
MPOU3BOAHBIX eauHUI] cucteMbl CU; nuHamudeckue Bueo(parMeHThl, HILTIOCTPUPYIONME BaKHEHIIHE
NOHATHS (DU3UKU MPUMEHHUTEIFHO K TEME YPOKa; CIai uiv BuaeopparMeHT «CTapopyCcCKUe €ITUHHIIBI
U3MEPEHUSI HEKOTOPBhIX (QU3NYECKUX BETUUHH.

Tabmuubl U BUACO(PArMEHTHI, WIUTIOCTPUPYIOIHME BAXKHEHIE MOHSATHUS, 3aKOHBI M TEOPHHU
€CTECTBEHHO-HAYUHBIX JUCIUIUIUH 0 KYpCY OCHOBHOM IIKOJIBI.

BuneoparMeHThI B ClTaliIbl TI0 3BOJIIOIIMH MUKPOCKOIIOB.

Jlabopamopnbie onvimul.

1. TlocTpoeHue paBHOCTOPOHHUX TPEYTOJbHUKOB U3 CIIMYEK HA MJIOCKOCTH U B TPOCTPAHCTBE.

2. WimocTpanus MpUHITATIA COOTBETCTBHSL

3. MonenupoBanue npuHIKIA PAOOTH CKAHUPYIO LIIETO MUKPOCKOIIA.

4. Jloxa3arenbCTBO OCITKOBOW MPUPOJIBI PSPMEHTOB.

llpakmuueckue pabomui.

1. DMnupryeckoe Mo3HaHUE B U3Y4YEHUU €CTECTBO3HAHUSL.

2. HabnroneHwue 3a U3MEHEHUEM TeMITepaTyphI JIbJa U €T0 COCTOSTHUEM IPU HarpeBaHUH.

3. Habmonenue 3a mpopacranueM ceMsH (acouid.

4. HaGnroneHue 3a rop el CBe4ou.

Tema 2. Meramup (12 yacos).

YesoBek u BceeneHnasi. XpoHOJIOTHMST ACTPOHOMMYECKMX IIPEICTABICHUNM W OTKPBITHM:
TeOLEHTPUYECKass CUCTEMAa MHPA; aHTPOIOLEHTPUYECKAs CUCTEMa MHPA; TeIUOLEHTPUYECKAs CUCTEMA.
Actponomsl XV I-XIX BB. 1 UX BKJIaJ B pa3BUTHE NpeCTaBleHui 0 Beenennoil.

KocMmonorus. Bknag oreuecTBEHHON HAyKd B MUPOBYIO KO CMOJIOTHIO.

IIpoucxoxaenue u crpoeHue BcesieHHOM. DuU3MUECKHE SBJICHUS M 3aKOHBI, CBS3aHHBIE C
IpoucXoXkaeHueM u ctpoeHueM Bcenennoit. Dddexr lomnepa. 3axon Xad6na. Teopus bonbmoro
B3phIBa. EIMHMIBI HM3MepeHusi KocMuyeckuX pacctosHuid. HebOecHwsie Tenma. Cos3Besaus. 3Be3nHBIC
ckoruieHud. 3Be3pl. [nanersl. KoMeTbl, METEOPUTHI, aCTEPOU JIBI.

Kaxk desioBek uzyuyaet meramup. [lepBroie Teneckonsl u o0cepBaropun. Teneckomn-pedpakTop u
Teseckon-peduiekrop. PanmoTeneckonbl U MeXIIaHeTHble cTaHuu. OpOHTaIbHAs acTPOHOMUYECKAs
obcepBaropus (OAO).

3akoHbl ABMKeHUs1 HeOecHbIX TeJ. IlepBwii 3akon Kemnepa. Amoreid u  mepurei.
XapaKTepuCTUKH 3JunIca: (GOKAIbHOE paccTosHuE, (POKYC, OChb, MOIYOCh, dKCHEHTpUcUTET. Bropoit u
Tperuil 3akoH Kenuepa. 3akoH BceMupHOro taroteHus. Kocmuueckue CKopocTu.

lanakrukn. O6mme cBenenus o lamakrukax. Yepnwie awipbl. Kiaccu@ukanusi rajiakTHK:
AJUIMIITUYECKUE, CIMpaJbHbIC, HENpaBWIbHbIE, paauoragakruki. Hama ['anakrmka. Mieunsiit IlyTs.
KBazapsi.



3Be3nbl. Counue. 3Be3npl, ux poxkaeHue. CHEKTpalIbHBIM aHalu3 - OCHOBA HCCIICIOBAHUS
XMMHYECKOTO COCTaBa 3BE3/I.

XapakrepucTuka 3Be3] (CBETUMOCTb, CIIEKTPAIbHBIN Kiacc, d(PQeKTUBHAS TeMIeparypa) U HX
Ki1accu pukanusi (KENThle W KpaCHBIC KApPJIMKU, KpacHbIE TUTAHTHI, CBEPXIMTAHTHI, O€Jble KapJIHKH,
HEUTPOHHBIE 3BE3/1bI ).

[Ipoucxoxknenne ConHia u ero crpoenue. CTpykrypa coimHedHou aTtmocdepbl. ConHEUHBIN
BETEP.

Coaneynasi cucrema u ee miaHerbl. Ctpoenne CosHeuHor cucteMbl. [lnanersr CosHeYHON
cucreMbl. [lpyrue cTpykrypHbie 31eMeHTbl (COJHEYHOM CHUCTEMbI: CIYTHUKU IUJIAHET, acTEpOW/IbI,
KOMETBI, METCOPUTHI.

Jlemoncmpayuu.

Iloptpersr Apucrorens, Iltonemes, Apucrapxa Camocckoro, H.Komepuuka, J[[x.bpyHo,
I''Tanunes, K.[{lnonkoBCKOTO U MEPBBIX LMIECTH COBETCKUX KOCMOHABTOB; A.DWHmIreitHa, A.@puamana,
K. lomnepa, B.Coudepa u 9.Xab66ma, K. fAuckoro, 1. Hetorona, U.Jlunmpecres, U.Kennepa.

Buneodgparmentsl u dororpaduu mo Teme: Mojnenb bonbIIOro B3pbIBa, pPa3NUYHBIE THUIIBI
rajJakTuK (JUIMNTHYECKUEe, CIOUpalbHbIE ¥ HEMpaBHJIbHBIE), co3Be3qusi (CEeBEpHOro MOIyHApHs,
pa3nuyuHble HeOEeCHbIE Tella, KBazapbl, MPOUCXOkAeHHEe U cTpoeHue CoyHIa, CTPYKTYPHBIE 3JIEMEHTHI
CoJIHEeUHON CHCTEMBI.

[IIKOJIBHBIN TEIECKOIL.

MonenupoBanue: BToporo 3akoHa Kemuepa, nosepxaoctu CoiiHila (KOHBEKTUBHOM 30HBI).

Jlabopamopnbie onvimul.

1. Onpenenenue reorpadguyeckoil LMPOTHI O yriy HaOmoaeHus [lonspHoi 3Be3/bI.

2. TlocTpoeHue 3uInIca.

Ilpakmuueckas paboma.

1. Mzydyenue 3Be30HOTO HEOA C MOMOIIBIO TTOABUKHOM KapThl.

Tema 3. O6osi0ouku 3emuin: simtocdepa, rugpocdepa, armocpepa (15
4acoB).

Crpoenne 3emun. Jlurochepa. BHyrpeHHee cTpoeHue 3eMiid U €€ XUMHYECKUU COCTaB.
Ctpoenne u coctaB mauTochepsl. MuHepansl W TOpHble Topoabl. Pyawl. JluTtocdepHble MIUTHL
3emnerpsacenus. lllkana Puxrepa. MHTeHCMBHOCTD 3emiieTpsicennil. Llynamu.

I'uapocdepa. Oxeannl m mopsi. CoctaB ruapocdepsl. MupoBoil okean. Mops. Herunuusnsie
Mmopsi: CapraccoBo, Kacniuiickoe u Apanbckoe.

Tema MOpPs B IPOU3BEICHUAX MUPOBOU XYIOKECTBEHHOMN KYJIBTYPHI.

Boabl mopeii 1 okeaHOB. XMMHUYECKH COCTaB MOPCKOW M OKeaHWudeckor BoAbl. [Ipomuiine. Jlen
B okeaHe. ['pennanaus. Autapkruga. J{Buxenue Bog MupoBoro okeana. [lpunuBsl u otimBbel. Mopckue
TeueHMs. TuIbl KIumara.

Boasbl cynm. Boapl cynm u ux Ki1accu pUKarus.

Pomuuxu. ['efizepbl. MuHepanbHbIC BOJBI U X KIIaCCH (PHKaIHSL.

[Ipob6nema npecHoit Boabl. O3epo baiikan.

KapcroBrie sBreHns 1 00pa3oBaHNE CTAIAKTHTOB U CTaJIaTMHUTOB.

AHOMaJIbHBIE CBOMCTBA BOJIbI U MX 3HAYEHUE B MPUPOJE.

Atmocgepa. Iloroma. Artmocdepa u ee cocraB. BeprukanbHoe CTpoeHHE aTMOC(ephl:
Tporocdepa, cTpatocdepa, me3ocdepa, Tepmocdepa, 3k30c epa.

CocraB Bo3ayxa. O30HOBBIE IBIPHI U TAPHUKOBBIN A PEKT.

Iloroma m xwimMmar.

AtMoc¢epHoe naBiaeHue. Betep. ATmocdepHoe naBienue. KeccoHHas M BbICOTHast OOJIE3HH.
[{uKI0HBI 1 AHTULIUMKIOHBI. ATMOC(HEPHBIE (PPOHTHI.

Berpa u ux BuABL: IIKBal, cMepy, aHTHUMAccar, maccar, opus, ¢&EH, 6opa, CHPOKKO, MYCCOHHBI,
Tail(yHbI, yparanbl, CMEpUH, TOPHAJIO.

[lIxana bodopTa.



Baaxnocts Bo3ayxa. Bnaxunocts Bo3ayxa. [lcuxpomerp u rurpomerp. Touka pocsl. Obnaka, ux
dopMmebl u pazmepsl. Tyman. Ocanku U ux THIbL. Pagyra.

Llemoncmpayuu.

OOpa3siibl pya, MUHEPATIOB U TOPHBIX TOPOJI, PU3HUECKask KapTa MO YIIApUii, aTiackl.

KapTbl: MOpcku x TeueHu, pusndeckne kapThl MUpHI U Poccuiickont deneparum.

Buneodparmentsl u ¢otorpaduu mo Teme ypoka: CTpoeHHE 3eMIlH, 3eMJIETPsICEHUs, 11yHaMH,
pa3invyYHbIe OKEaHbl U MOps, alicOepru, MOPCKUE TEUEHUsI, POJAHMKH, rei3epsl, o3epo balikai, kapcToBble
ABJICHUS (CTAJIAKTUTBI U CTAJarMUTBI), aTMOC(Eepa U €€ COCTaB, IMKIOHBI M aHTULMKIOHBI, BUJIbl BETPOB,
TyMaH, pagyra, OCaZlKi pa3IudHbIX TUIIOB.

Penponykuun xaptun: W.AliBazoBckoro «/lestsiii Bam», W.JleButan «beper CpeanzemHoro
mopsi», WM.IIlmmkuna «Ha Gepery mopsy, Jl.Jlaropuo «Mope», A.PsutoBa «Ha romybom mpocTtopey;
¢dparMeHThl My3blKaIbHBIX HpousBeneHuii: H.Pumckoro-KopcakoBa «Cankoy, K.IeGroccu «Mopey,
M.PaBens «Jlogka B okeane» u3 coopuuka «3epkanay, [1. HaiikoBckoro «Jlebennnoe 03epo».

[IpeBparenuss HepaCTBOPUMBIX KapOOHATOB KajlbLIMs U MarHust (CpeHUX coJieil) B pacTBOPUMBIE
TUIPOKapOOHATHI (KMCIIbIE COJIM) M OOpaTHO - MpUYMHA 00pPa30BaHUs CTAJAKTUTOB U CTAJIATMUTOB.

MozenupoBaHue NapHUKOBOTO d(pekra.

[IpuGopsr: 11 u3mMepeHust atMmocepHOro aaByieHUs (OapoMETpbl), ISl U3MEPEHUs BIIAXKHOCTU
BO3/IyXa (TUTPOMETPHI ).

Jlabopamopmvie onvimot.

1. U3ydyenue coctaBa rpaHuTa.

2. MojennpoBaHue BEICOKOM IIOTHOCTH BOJIBI MepTBOTO MOPSIL.

3. Pacumpenue BoJbl IpU HarpeBaHUH.

Ipakxmuueckue pabombi.

1. W3yueHue KOJIEKIIUU TOPHBIX TOPOLI.

2. 3yueHue jKeCTKOM BOJIbI U YCTPaHEHHE €€ KECTKOCTH.

3. 3ydeHue mapamMeTpoB COCTOSIHUS BO3IyXa B KaOWHeETE.

Tema 4. Makpomup. buocdepa (22 gaca).

7Ku3Hb, NPU3HAKH KUBOT0 U MX OTHOCHTEJHHOCTh. OCHOBHBIC CBOWMCTBA )KMBOTO OpraHU3Ma!
€IMHCTBO XMMHYECKOTO CcOCTaBa, OOMEH BEIIECTB, CaMOBOCIPOM3BEJICHUE, HACIEICTBEHHOCTD,
M3MEHUYUBOCTh, Pa3BUTHE U POCT, Pa3ApaXKUMOCTh, TUCKPETHOCTh U 11€IOCTHOCTh, SHEPT03aBUCUMOCTb.

JKuBble cHCTEMBI KaK CaMOYIpPaBJSAIOIMECS, CaMOPETYIUPYIOLMECs, CaMOOPraHU3YIOMECs
CUCTEMBI.

Tpu Havana TEPMOJUHAMUKH.

[oHsATHE SHTPONUH.

IIpoucxo:xaenue xku3Hu Ha 3emJiie. OCHOBHBIE TMIIOTE3bl IPOUCXOXKJEHUS KU3HU Ha 3emiie:
KpealMOHU3M, TUIIOTE3a CAaMOIIPOU3BOJIBHOTO 3apOXKAEHUS )KU3HU M3 HEXKUBOTO, KOHIIETIIMS OMOreHesa,
TUTIOTE3a [TaHCEePMUU.

'mmoTe3a TPOUCXOKIEHUS JKU3HU IyTeM OMOXMMHYECKOH »sBoironuu (rumore3a OmapuHa-
XounneiHa).

Jluckyccus 0 BO3SMOXKHOCTHU CYIIECTBOBAHMS BHE3EMHBIX I[UBUJIM3ALIHUH.

XuMH4YeCKUH €OCTaB KJIeTKH. XMMUYEeCKasi OpraHu3anus KICTKA Ha aTOMHOM - 3J€MEHTHOM
ypoBHE. MakpoaneMeHTbl. MUKPOIIEMEHTHI.

MonekynsipHbI YPOBEHb XUMUUYECKOW OPTaHU3aIMU KIETKH (MOJEKYISIPHBIM COCTaB KIETKH ).

Heorpannueckue coenuHenus KieTku. Boaa u ee ponb. MuHepanbHbIe COJIU.

Oprannyeckue BemecTBa KIETKH.

YpoBHU opranuzanuu xKu3Hu. Kietounslif ypoBeHb OpraHu3alliuy KU3HU Ha 3emiie. TkaHeBbIH
ypoBeHb. TUIBI TKaHEH KUBOTHBIX (AMIUTEIMATbHAS, COSAMHUTENbHAS, MBIIICYHAs, HEPBHAs) U pPaCTECHUI
(oOpazoBaTenbHas, IOKPOBHAs, OCHOBHas M MNpoBozsu@si). OpraHHbli ypoBeHb. OpraHu3MEHHbIHN
ypoBeHb. [lomynsiimoHHO-BUI0BOK ypoBeHb. buoreoneHornvecknii ypoBeHb. buorienos3. buocdepHsbiit
YPOBEHb.

Ipoxapuorsl U 3yKkapuotrsl. [IpokaproTel U dyKapHOTHL. bakrepuu u MX KIaccu QUKAIUS: 110
dopme (OammsuIbl, KOKKH, CHUPHIUIBI, BUOPUOHBI), MO THIY MHUTaHHsA (campoduThl, Mapa3uThl), IO
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OTHOIICHUIO K Kuciaopony (adpoOwi, aHa’poOwl). OCOOCHHOCTH CTPOCHHS Oakrepuii W UX
KU3HENeATeNbHOCTU. Ponb GakTepru B IPUPOJIE U KU3HU YEIIOBEKA.

[uanoGakrepun (CHHE3eNeHble BOJAOPOCIN) U OCOOEHHOCTH UX CTPOEHUS U KU3HENESATEIbHOCTH.
Ponw ninanobakrepuit B mpupo/ie.

CTpoeHue KIETKH 3yKapHoT.

Kuerounas teopus. Ilpocreiinme. Bupycol. Knerounas teopus u ee nonoxenus. [Ipocreiinme:
KT'YTUKOBBIC, pECHUYHBIC, aMeOOHIHBIC. 3HAUYECHHE MPOCTEUIIMX B MPUPOJIE U KU3HU YeJIOBEeKa. BUPYCHI.
CtpoeHne M OCOOCHHOCTH JKU3HEACITEILHOCTH BUPYCOB. BupycHbie 3aboneBanusi ueinoBeka. BUY u
CIINA.

I'pu6b1. Ponb rprOoB B pHpo/Ie U X035 CTBE YeOBEKA.

Ikosornueckne cucremnl. [lonsrtue sxocuctemsl. buoron. buonenos. buoreonenos. Otnuuust
OHoreoIeH03a OT IKOCHCTEMBI.

HecraOunbHbie U CTaOUITBHBIE SKOCHCTEMBI.

Tunosorusi >KUBBIX OPraHW3MOB JOKOCHCTEMBI: TMPOAYIEHTHI, KOHCYMEHTBHI, PEIyIICHTHI
(carpoduTsel). ABTOTpO (PBI. ['€TEpOTPO dBI.

[Monstue o mnumeBbIx (Tpoduueckux) Memsx OHOreoneHo3a. buonToOrHYecKuii KpyroBOpoT
BEILIECTBA B IPUPO/IE.

IInmeBble Henu. IKoJ0rusA. IKoJaorudeckue paxkropsl. [lumesas mens. /[Ba OCHOBHBIX THIIA
Tpouueckux 1enei - macTouIHbIe (I[eMU BhIeAaHus) U IeTPUTHBIC (e pas3noxkeHus). [lumeBas ceTs.
DKOJIOTUYECKUE TUPAMUIbI (UM CIIEHHOCTH, Ornomacchel, sueprun ). [Ipasuiio 10 %.

[Tonsite 00 sxoorun. OCHOBHBIE TPOOIEMBI SKOJIOTHH.

Oxonornueckue Gakropsl: abMoTHYECKUEe, OMOTUYECKUE, aHTPOIIOTCHHBIE.

Buocpepa. buocdepa n ee rpanunsl. Konnenimms spomronuu Ouocdepst B.M.Bepranckoro.
Hoocdepa. Texnocdepa. OcHOBHBIE TMOIXOAbBI B YU4eHHMHM O Owocdepe: DHEPreTHUSCKUM,
OuoreoxuMu4ecKuit, HHQPOPMAIIMOHHBIN, TPOCTPAHCTBEHHO-BPEMEHHON, HOOCHEPHBIH.

DKOJIOTHYECKUE TPOOIIEMBI YeIOBEYECTBA.

Ionsitue Ouonormyeckoi 3Bogawuuu. I[loHstrne Omonormveckoil 3BONIOIMHU. J[TUTETHHOCTH,
HeoOpaTUMBIN XapakTep, HalpaBJIE€HHOCTH SBOJIOLHH.

OcHoBHBIE HaNpaBJIeHUs IBOJIOLMH. bruonornyeckuii nporpecc. buonornueckuii perpecc.

AHTpOIIOTeHE3 U €ro dTaIbl.

JBoJIONMOHHAsA Teopus. llpennocsuiku co3gaHus 3BOMONMOHHONW Teopun Y. /lapBuHa.
Jlornuyeckass CTpyKTypa JapBUHU3Ma (M30BITOYHAS MHTCHCHBHOCTh pPa3MHOXEHHUsA, Ooppba 3a
CYyIIIECTBOBAHUE U €€ BUJIbI, ECTECTBEHHBIA OTOOP).

CunTeTnyecKas TeOpHs 3BOJIOLHH.

MuxkposBostonusi. BunoodpasoBanue (reorpaguieckoe U 3KOJI0THYECKOE). MaKpOIBOIIOIHSL.

JIBU>KyIIE CUIIBI 3BOJIIOLIMHI : MyTallMOHHBIH MTPOLIECC, TONY/ISLIMOHHBIE BOJHbI, N30 U

®DopMBI €CTECTBEHHOTO 0TOOpA: CTAOMIN3UPYIO UK, ABVIKYIIMHA, T3P Y THBHBIN.

Llemoncmpayuu.

Buneodparmentsr 1 ¢otorpaduu mo Teme: MPOIECChl THUEHUS, OpOKEHUS, IUCCHUMILIALMHN;
NPEACTaBUTENN TMPOKAPUOT M DYKApUOT; OCOOEHHOCTH CTPOEHHUS BHUPYCOB, NMPEACTaBUTENN I1apcTBa
rpruOOB, SKOJIOTUYECKUE CUCTEMBI, IIPUMEPHI MUIIEBHIX LIETIEH.

PactBopenne B BoJe XI0poBOIOpOAa (AMCCOLMALMSA COJISHOM KHUCIOTBI), pPacTBOpPEHHE
KpPHUCTAJUIOB NI€pMaHraHaTa KaJusl UM METHOTO Kylopoca B BOJE, UCapeHue Boabl, Juddy3us maxydux
BEILECTB (0/I€KOJIOHA) C TOPSILIEH JIAaMITOUKA HaKAIMBAHUsI, UCIIapEHUE KallIi CUPTa ¢ QUIBTPOBATIBLHOM
Oymaru uiam caiageTku.

Penponykuuu kapTUH BEIMKUX XYAOXKHUKOB HAa TeMY O0KECTBEHHOIO MPOUCXOXKICHUS KUZHU;
Pa3NUYHBIX TPUPOAHBIX IKOCHUCTEM.

Tabmuupl U mIakaThl: «XUMHUYECKHI COCTaB KIETKU», «DBONIOIMOHHOE JAPEBO pPACTEHUII,
«OBOJIIOLIMOHHOE JIPEBO KUBOTHBIX», «IBOIIOLMOHHOE APEBO IPUMATOB M YETIOBEKA.

IToptperst A.WM.Onmapuna u J[x.Xonnpeitna, T.IlIBanna, J[.M.MBanoBckoro u 3.J/[>xeHHepa,
A.Tencnu, B.CykaueBa, O.1'ekkensi, B.W. Bepuanckoro, Y./lapsuHna.

[Tnakatel ¥ MyJISDKM OPTAaHOB U CICTEM OPTaHOB PACTEHHI, YeIOBEKA M )KUBOTHBIX.

JlemoHcTpanus npouecca GoTOCHHTE3A.

Jlabopamopnvie onvimul.



1. CsoiictBa OCIIKOB.

2. CBoiicTBa ITTIOKO3EL.

3. CBoiicTBa caxapo3bl.

4. CaoiicTBa Kpaxmaa.

Ilpakmuueckue pabomui.

Pacno3naBanue opraHn4ecKuX COeAMHEHUH.

N3ydenne MUKPOCKOITUYECKOTO CTPOCHUS KUBOTHBIX TKAaHEH.
N3yueHnne paCTUTENBbHOM U dKUBOTHOM KIIETOK.

N3ydyenue npocrernmx.

N3ydyenue B3auMOCBsI3€il B MCKYCCTBEHHOM SKOCHCTEME - aKBapUyME€ WM COCTaBJICHHE IIerei
MU TAHUS.

6. M3yueHue OBITOBBIX OTXOOB.

bk wdE

Tema 5. Abuotndeckue PaKTOpbl U NPUCHOCOGJTEHHOCTh K HUM >KUBbIX
OpraHusmosB (27 yacos).

Oco0enHocTn kauMara Poccun. 30Ha apKTH4YeCKHUX MYCThIHb, TYHAP H JecoTyHap. Knumar
Poccuu. Ilpupogno-kimMaTuueckue 30Hbl Poccun: apKrudeckasi IyCThIHA, TyHIpa, JIECOTYHIpA, Taura,
CMEIIAHHbIE U IIIMPOKOIMCTBEHHBIE JIECA, JIECOCTENb, CTEIb, TOJIYNYCTBIHS, TYCTBIHSL.

PasnoobOpazue u mpHUCIOCOOIEHHOCTh >KMBBIX OpPraHM3MOB K TOW WM HWHOM MPUPOIHO-
KIIMMAaTUYECKOMN 30HE.

JJleKTPpOMarHuTHass mnpupoaa cera. Cser. Pa3Butue mnpencraBieHud O NpUPOJIEC CBETA.
DJIeKTpOMarHuTHOE u3nydeHnue. J{nmuua Bomabl. Yactora Kosie6aHu.

[Ilkana »>JIEKTPOMArHUTHBIX BOJH. Y-JIy4d, PEHTTCHOBCKOE U3Iy4YCeHHE, YAbTPa(uOIETOBOE
U3ITydeHHE, BUANMOE U3TydeHUe, NH(PPAKpaCHOE U3TYyICHHUE U UX POJIb B IIPUPOJIC U )KU3HU YETIOBEKA.

Onrtuyeckue cBoiictBa cBera. /[BolicTBeHHas nmpupoaa cBeta. @OTOH. 3aKOHBI OTpPaKEHUS U
npenomiieHus: cBeta. OTHOCUTENBHBIN MOKa3aTedb npenomieHus. DakTopel, BIUSIOIME HA MOKa3aTellb
IPEJIOMIICHHUS: TPUPO/Ia BEIIECTBA, TEMIIEpaTypa, JJIMHA BOJIHBI MMaJal0IIero nu3nydenus. Pedpaxromerp.

Hucnepcus, qudpaxuns 1 nHTEpQepeHIns CBeTa.

CBeT M NpUCIOCOOICEHHOCTh K HEMY KMBBIX OPraHu3MoB. BiusHue cBeTa Ha OpraHHu3alMio
JKA3HEHHOTO LIMKJIa OPraHu3MOB. bropuT™Mbl. @OTOCUHTES.

Paznenenne pacreHuii Ha CBETOJMIOOMBBIEC, TEHENIOOMBBIE M TEHEBBIHOCIUBBLIE. DOTOTpONU3M.
3HayeHue CBeTa JUIsl OPUEHTAIMM KUBBIX CYIIECTB B IMPOCTPAaHCTBE. bUoOMOMHHECHEHIMSA U €€ POJib B
JKU3HU KUBOTHBIX.

BHyTpeHHsIA JHeprusi MaKpPOCKONNYeCKOH cucTeMbl. TepMOAMHAMUKA U €€ POTHOCTUYECKOE
3HaueHHE. BHYyTpeHHs SHEpIus TepMOIMHAMUYECKOM cucTeMsl. [lepBoe Hayano TepMOIMHAMUKN.

Tennonepenaua. TeronpoBogHocTs. KOHBEKIMSA: eCTECTBEHHAs U NPUHYAUTENbHAs. TeroBoe
U3ITy4EHHUE.

TemnoBoe pasHoBecue. Temneparypa. Bropoe Hauano tepmoauHaMuku. Konm4ecTBO TEMIOTHI.
TenmaoemMKoCTb.

TennoBoe paBHOBecue. TepMOAMHAMUYECKOE CUCTEMBI TPEX TUIIOB: U30JUPOBAHHBIE, OTKPHITHIE U
3aKpbITHIE.

Temneparypa Kak mapameTp COCTOSHHS TEPMOANHAMUYECKON CHCTEMBI.

Temneparypa u npucnoco0/ileHHOCTh K Heil ’)KUBBIX OPraHU3MOB. TepMOperyisiuus B KUBON
npupoae. Teronponykuuss W TeryooTAada. MeXaHU3Mbl TEPMOPETYISIUMU >KUBOTHBIX M PAacTEHHUIL.
Temmeparypa Tena 4enoBeka U ee (PU3M0IoruyecKas poib.

Knaccudukanms ;kiBOTHBIX IO TEMIIEPATYPHOMY PEXKHUMY Ha TOMOHOTEPMHBIE, TOHKUTIOTEPMHBIE
U TeTepOTEPMHBIE.

Knaccugukanuss opraHu3smMoB MO TEMIEpPAaTypHOMY HHTEpBaly OOHTaHUS: ABPUTEPMHbBIE U
CTECHOTEPMHBIE.

AxxmumaTuzanust. TemneparypHblid pexxuM.

Crpoenne MoJieKyJabl U ¢pu3nYecKHe cBOMCTBA BOAbI. CTpoeHHEe MOJEKYNbl BOJbl. Boga kak
pactBopuTenb. dusndeckue CBOMCTBA BOJbI: aHOMajbHas TEMIIEpaTypHash 3aBHCUMOCTh IJIOTHOCTH
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BOJIbl; BBICOKOE€ TTOBEPXHOCTHOE HATSHKEHHUE BOJIbl; aHOMAJILHO BBICOKME 3HAYEHUS TEMIIEpATyp KUIIEHUS
Y TLJIABJIEHUSI BOJIbI; BBICOKOE 3HAYEHHE TEMIO0EMKOCTH BOJIBI.

3HayeHue (PU3NUECKH X CBOMCTB BOJBI JJISl IPUPOJIBL.

JuleKTpoJMTHYecKass auccouuanmsi. OCHOBHBIE TIOJIOKEHUS TEOPHU 3JIEKTPOIUTUUYECKON
muccornar  (TOl). DaexkTponuTel W HEdNeKTponuThl. Kiaccudukamus HWOHOB IO  Pa3IMYHBIM
OCHOBaHUSIM. MeXaHU3MBbl IUCCOLUALMHU 3JIEKTPOJUTOB C Pa3HbIM THUIIOM XMMHUYECKOW CBs3U. CTeneHb
ANEKTPOIUTHYECKOM aucconuanuu. Conu, KUCI0Thl U OCHOBaHUs B cBeTe TO/I.

PacrBopumocTts. pH Kak nmokasareJib cpeibl pacTBopa. PacTBOpUMOCTb U €€ KOJIMYECTBEHHAs
XapaKTepPUCTUKA - KO3 QPHUIIUEHT paCTBOPUMOCTH.

MaccoBas 10151 paCTBOPEHHOTO BEILECTBA B PaCTBOPE.

Bona kak amdonut. [lonstue pH pactBopa.

3nauenue pH B nmpupoze. 3nauenue pH dusmnonornyecku X )KUAKOCT el YeTOBEKa B HOpME.

XuMHYeCKHe CBOMCTBAa BOAbl. XMMHYECKHE CBOMCTBAa BOJbl. B3aumonencTBue BOIBI C
MeTalaMu. BzaummopeiictBue BOJbl ¢ okcuaamu. [mnpatanus. BzaumonencTBHE BOABI C COJISIMM.
['unponus. Paznoxenue Boasl. [lonsTre 06 snexrponuse u GoTonuse.

Bona - abuoruueckuii ¢pakrop B KM3HU pacTteHuil. Poiab Boabl B 6uocdepe: Konbioenb KU3HH,
cpena oOMTaHus, Y4aCTHUK OMOXMMHMYECKU X MTPOLIECCOB, YIACTHUK CO3JaHUU OMOTEOLIEHO30B, PETYISTOP
KJIMMaTa Ha IJIaHEeTe.

['iaponn3 opraHMYecKUX BEUIECTB B )KMUBBIX OpTaHU3MaX.

Knaccugukanuss pacreHuid 1O OTHOLIEHHWIO K KOJUYECTBY BOJIbl B OKpYyXKarollell cpene:
ruaaTo GUTHI, TUIPO GUTHI, TUTPO GUTHI, ME30 QUTHI, KCEPO PUTHI.

Conenoctb kak aOmormyeckuii ¢akrop. Comu. Kiaccudukauus coneit. HauGonee
pacnpoCTpaHEHHbIE KUCIbIE COJIH, UX TPUMEHEHKE. JKeCTKOCTh BOIBI.

Comnu kak MuHEpasiooOpa3yronme Berectpa. Conu - abnotudeckuit paxrop. [IprcnocobiaeHHOCT
pPacTeHUM M KUBOTHBIX K Pa3INUHOMY COJIEBOMY PEKUMY.

Bnusinue conu Ha opraHu3M 4eoBeKa.

ITouBa kak abmoruueckmii paxrop. Ilonstue o mouse M Kkiaccu pukauus mous. Ilporrecc
MOYBOOOPA30BaAHHUSL.

Onadudeckue GakTopbl CPEIbl U MPUCITOCOOICHHOCTh K HUM KHBBIX OPraHU3MOB.

3HaueHHE MOUBbI B MPUPOJE U KU3HU YEJIOBEKa: cpefa OOMTaHUsI )KUBBIX OPraHU3MOB, 00J1a1aeT
MIJIOJIOPO/IMEM, OKa3bIBAaeT CYIIECTBEHHOE BJMSHHUE Ha COCTaB M CBOWCTBa Bceil ruapocdepsl 3emiu,
SBIISICTCS TTIABHBIM PETYASATOPOM COCTaBa aTMOC (epbl 3eMIIH, BaKHEH NI KOMIIOHEHT OMOreoreHo3a.

IlBeT u AUarHocTUKa MOYB.

Buornueckne ¢dakropsl okpyxkawmeii cpeabl.  buormyeckue dakropel. buotuueckue
B3aMMOOTHOILICHUSI MEXJY OpraHM3MaMH: KOHKYPEHIUs, XUIMHHUYECTBO, CHUMOMO3 (MYTyalu3sM,
KOMMEH CaJIN3M), Tapa3uTU3M (3KTO- U SHJIONApa3UThI).

[TprmeTsl OMOTHYECKUX B3AUMOOTHOIIIGHUH B TIPUPO/IC.

Llemoncmpayuu.

Buneodparmentet u ¢ororpaduu TO TeMaMm: XapaKTe€pHbIE OHMOTEOLEHO3bl IPUPOIHO-
KIMMaTHUYecKuX 30H Poccuu; pa3BuTHE NpeACTaBIEHUM O MNpUpoje CBeTa; OMOIIOMHHECLECHIUS;
TernJonepeaaya U TerIONPOBOHOCTD; OMOTUYECKHE B3AUMOOTHOIICHHS MEXKAY OpTaHU3MaMU.

Kapra npupoano-xkimMaruueckux 30H Poccnn, nousennas kapra Poccun.

[optpetsr ®@.I'pumansau, X.['roiirenca, O.@penens, M.Inanka, [I>x.Makcsenna, B.B./lokydaesa.

[IIxana 351€ KTPOMarHUTHHIX BOJIH.

OTtpaxenue u npenomseHue ceera. Jlucnepcun cBera u 0OpaTHBIA SKCIIEPUMEHT 10 «CMELICHUIO
[BETOB. SIBJIeHHE I PPAKIUH.

JKupble unam repOapHble SK3EMIUISPHI MPEICTaBUTENCH CBETONIOOMBBIX M TEHEBBIHOCIHBBIX
pacTeHUM.

PaboTta npoTUB cuJl BHEIIHETO JaBJICHUS 3a CUET pacllipeHus raza.

Onekrpusanus BoJbl. AHOMaJIbHAs TEMIIEpaTypHas 3aBUCUMOCTb INIOTHOCTH BOJBI.

Hucxonsumi nmoTok XOJIOAHOM M BOCXOMAIIMU IOTOK TEILIOW BOJbI. BBICOKOE ITOBEPXHOCTHOE
HaTshKeHME BOJIbl. PACTBOPUMOCTD BEILIECTB B HEMOJISPHBIX U MOJIIPHBIX PACTBOPUTEIISIX.

IIpoBepka 371€KTPOIPOBOTHOCTH PACTBOPOB AJIEKTPOIIMTOB U HEAJIEKTPOJIUTOB.

Omnpenenenue pH pacTBopa paznM4HbIX XKHIKOCTEH.
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BzaumopelictBre BOIbI ¢ MeTauiamMu. B3anmMopaeincTBrhe BOABI C OKCHAAMH. ['MApOnu3 comeu,
00pa30BaHHBIX CUJILHBIM OCHOBAaHUEM U CIIa00 KUCIOTOM, 1 HAa000pOT.
Pacrenns pa3nuyHBIX TPYII 10 OTHOIIEHHUIO K KOJIMYECTBY BOJIbI B OKPYKAIOILIEH cpene (KUBbIE
UJIN TepOapHbIe IK3EMILISIPHI).
[lepexom cpenHel coii B KUCIIYIO U HA000poT. [lpuroToBieHne keCTKON BOJBI U MCCIIEAOBAHUE
ee cBoiicTB. [lomyueHue ruapokcokapboHaTa Meiu (MajlaXuTa) U UCCIIE0OBAaHUE €r0 CBOMCTB.
Jlabopamopnvie onvimul.
1. Habmronenne naTephepeHIIMOHHON KApTUHBI HAa MBLIIBHOU TIJICHKE.
2. Habmoaenue qugpaKuMOHHON KapTHHBI.
3. Habmonenue pacripocTpaHeHus BOJHBIX pACTBOPOB IO PACTEHUIO.
IIpakmuueckue pabomul.
[MpucnocoOaeHHOCTh OPTraHU3MOB K Cpe/ie OOUTaHUSI.
N3yyeHne BOJHOBBIX CBOMCTB CBETA.
N3yuenue n3obpaxeHus, 1aBae€Moro JMH30M.
W3mepenue yaeabHOM TEMIOEMKOCTH BOJIBI.
HccnenoBanue cpepl pacTBOpa CoJIEl U COKAa PACTEHUM.
N3ydeHue cocraBa mous.

S

Tema 6. [IpocTpaHcTBO M Bpems (5 4yacoB).

Ilonsitue mpocTpaHcTBa U BpeMeHHU. [IpocTpaHCTBO M BpeMsi B KIaCCUUECKOW MEXaHUKE
HetoTona. AGcomoTHOE mpocTpancTBO. O JHOPOIHOCTH MPOCTPAHCTBA.

N3oTponHoOCTh IpocTpancTBa. MHepiuanpHas cucreMa oTcueTa U nepBbii 3akoH HeroToHa.

[peoGpazoBanus ["anuies 1 MPUHIMT OTHOCUTENBLHOCTH [ anmuies. AGCOIIOTHOE BpeMsl.

CnemmanpsHas Teopusi otHocuTeabHOCTH (CTO). JIBa moctymara CTO U OCHOBHBIC CIICIACTBHUS,
BBITEKAIO 1€ U3 HUX.

OOmmas teopust orHocutenbHoctu (OTO).

Buopurmsbl. buoputmel. Tumbl OHOpUTMOB: (u3nonornueckue M skosoruyeckue. [Ipumepsr
Pa3IUYHBIX TUTIOB OMOPUTMOB Y PACTCHUI U KUBOTHBIX.

doToneproansm.

buoput™mbl yenoBeka. [{uCMHXpOHU3M.

Cnoco0b1 nepegayu nHGpopManuM B ;KUBOH npupoae. [lepBas u BTopasi CUTHaIbHbBIE CUCTEMBI.
OO6men nH(opMarueil Ha pa3IuyYHbIX YPOBHIX OPraHU3AL MK JKU3HH.

Peakiiuu MaTpuyHOro cMHTE3a (MPUHIUI KoMIieMeHTapHocTH ). @arounTos. Pednekc. Dtonorus.

HNudopmanus u yesioBek. BosHUKHOBEHME U pa3BUTHE HOCUTENEH MH(OPMAIIUU C ApEBHEHIMX
BpPEMEH JI0 HAIllero BpeMEeHH. DBOJIIOLHS COBPEMEHHBIX NH(POPMAIIMOHHBIX PECYPCOB.

Jlemoncmpayuu.

Buneodparmentsl u ¢dotorpaduu mo TemaM: paszidMYHbIE THUIBI OHOPUTMOB y pAacTeHUU U
XKHUBOTHBIX, COBPEMEHHbIC HH(POPMALIMOHHBIE PECYPCHI.

[lopTpeTs! BeIIaIONM XCS 1€sSITENeH HayKu, JIUTEPATYphl U UCKYCCTBA - «COB» U (GKAaBOPOHKOB.

TaGmuel o OmocuHTE3y OenKa, GaroruTo3y, peVIeKTOPHBIE TyTH.

Tema 7. 3amura uccjaeaoBaTe/IbCKUX NPOEKTOB (2 yaca).
YyeHuueckass KOH(QEpeHLHMs MO pe3yabTaTaM BBIIIOJIHEHHBIX B TeYeHHUE Y4eOHOro roja
IMPOCKTHBIX U UCCIICAOBATCIILCKU X pa60T (I/IHI[I/IBI/I,HyaJ'IBHBIX HIIn I"pyl'IHOBBIX).

Pe3epBHOe Bpems (2 yaca).

11 knacce
(102 gaca, 3 yaca B Heaelnt0, U3 HUX 4 Yaca - pe3epBHOE BpeMsl).
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Tema 1. IloBTOpeHue Kypca 10 Ki1acca (7 4acos).

MHoroo6pa3ue ecTecTBEHHOI0 MHpa: MeramMup, MaKpoMHpP, MHKpomup. Bcenennas,
rajlakTUKH, 3Be3/1bl, COoJIHEYHAasl CCTeMa: OCHOBHbIE MOHATUS U 3aKOHBI JIBUKEHUS HEOCCHBIX TE.

3eMiIsl, ee CTPOEHHE U TE0JI0TnYeCKIEe 000IOUKH.

[lonsiTne 0 MUKpOMHpE U HAHOMUDE.

Buocdepa. YpoBHu opranusainum ;ku3uu Ha 3emuie. buocdepa u ee rpanuiisl. MoNIeKyIsSpHBIH,
KJIETOYHBINA, TKAaHEBbIM, OpraHW3MEHHBINA, MOMY/SALMOHHO-BUOBOH, OMOIEHOTHYECKUH U OHOochepHbIi
YPOBHU OpraHU3alluy KU3HU Ha 3eMJI€.

OKOJIOTUYECKUE CUCTEMbl: OCHOBHBIE TOHATUsS (LeNd MHUTAHUS, I[PUILIEBbIE MHPaMUJBL,
JKOJIOTHYECKUuEe (aKTOPHI).

OcHOBHbIE T0JIOKEHHS] CHHTETHYECKOW TeopuM 3BOJIOUMH. EcTtecTBeHHBIH OTOOp M ero
dopmbl. MyTanuu 1 ux xKiaccudu kaus. Makpo- 1 MUKPOIBOJIIOLUH.

DJIeMEHTbI TEPMOAMHAMMKH W TEOPHMH OTHOCHUTeJBbHOCTH. Hauana TtepmMoauHaMuKH.
DJIeMEHTBI TEOPUN OTHOCUTEIBHOCTH.

Jlemoncmpayuu.

BuneodparmenTs! u poTorpaduu mo tTeme.

Tema 2. Mukpomup. Atom. BemectBo (34 4aca).

OcHOBHbIE CBe/leHMSI O CTPO€HMH aTOMAa. DBOJIOUMUSA MPEACTABICHUN O CTPOECHUM aTOMA.
Mognenu crpoenus aromoB [Ix. Tomcona u 3.Pesepdopna.

[Tocrynarsl kBanTOBOM Teopuun H.bopa.

[IpoToHHO-HENTpPOHHAS Teopusl cTpoeHus aToMHoro siipa Jl.VMiBanenko u B.I'eiizenOepra.

M3ortomnbl. DnekrpoHHas 000J04YKa aToMa. DHepreTuueckue ypoBHHU. [loHsTHE 00 3JIE€KTPOHHOM
o0uaxke.

OtkpbiTue I.U.Mengeneesbim Ilepnoanyeckoro 3axkoHa. Ilpennocsuikm — OTKPBITHSA
[lepunonuyeckoro 3akoHa. llepBble MONBITKM KIACCH (PUKALMKU XUMHYECKUX 3JI€MEHTOB. OTKpbITHE
JA.N.MenneneessiM Ilepuoanueckoro 3akoHa. I[lepyoaMYHOCTE B HU3MEHEHHM CBOMCTB XMMHUUYECKUX
3JIEMEHTOB U UX coeuHeHui. [lepnoanueckuit 3akon B popmynuponke J[.M1.Menneneena.

CoBpeMeHHBbIE NIPEACTABICHUS O NPUYMHAX NEPUOJUYECKOTO MU3MEHEHHUs CBOMCTB XUMHMYECKUX
3JIEMEHTOB U UX COEAUHEHUH.

CoBpemenHas popMymupoBka [leproanaeckoro 3akoHa.

Ilepnonuyeckass cucremMa XMMHUYECKUX OJIEMEHTOB KaK TIpaduyeckoe OTOOpakeHue
Ilepnonuueckoro 3akoHa. Ctpykrypa Ilepuoguueckoit Tabmuubl. Ilepuoapl (Gonblme U Maible) U
TPYIIEI (T7IaBHBIE U TTOOOYHEIE).

3navenne Ilepmoguueckoro 3axkona u Ilepuoauyeckoii cMcTeMbl XMMHYECKHX 3JeMeHTOB
A.MAN.MenpeeeBa 1151 (popMHUPOBAHNUSA €CTECTBE HHO-HAYYHOH KAPTHHBI MU pa.

[Ipornoctrueckas cuna u 3HaueHue [lepuoanueckoro 3akoHa u IlepuoaudecKoi CUCTEMBI.

3nauenune llepuomnueckoro 3akoHa u Ilepuoguyeckol CUCTEMbl XHMHUYECKUX 3JEMEHTOB
J. M. MenpneneeBa s pa3BUTHS HAyKU U IOHUMAHUS XMMUYECKON KapTUHBI MUDa.

Baaropoansie raspl. biaropoasbie ras3bl, IpUUNHA UX CYLIECTBOBAHUSI B @aTOMapHOM COCTOSIHUH.
[Ipumenenune 61aropoIHbBIX ra3oB.

Honnas xumuueckasi cBsi3b. VIOHBI 1 MX KIaccu GUKaLMs: 10 3apsay (AHUOHBI U KATHOHBI), 110
coctaBy (mpoctbie U cnoxHble). Cxema oOpa3zoBaHHsi MOHHOM CBsi3H. MOHHBIE KpUCTAJUIMUECKHUE
perieTky. XJI0puJ HATpUs - TAIWYHBIN IPEJCTABUTENb COETUHEHUN C MOHHBIM THUIIOM CBSI3U.

KoBanenTHass xummnveckasi c¢Bsisb. KoBajeHTHas CBS3b - 3TO CBsA3b, BOZHUKAIOIIAsA 3a CUET
00pa3zoBaHus OOIM X 3T KTPOHHBIX Map MyTeM NepeKpbIBaHUS JIEKTPOHHBIX OpOUTAaei.

KpatHOCTH KOBAJICHTHOU CBSI3H.

OOMeHHBIE O TOHOPHO-AKIENTOPHBIE MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOH CBS3M.

OnekrpoorpuniarenbHocTh (D0). Knaccudukanus koBaleHTHBIX cBszeid mo DO (momnsipHas U
HemnoJsipHas). Junonu.

MeTtanasl U ciiaBbl. MeTaimdyeckass XumMuuyeckasi c¢Bsizb. O0Oume ¢u3uyeckue CBOMCTBA
METaJJIOB: 3JIEKTPOIPOBOAHOCTb, IPOYHOCTb, TEMIONPOBOAHOCTh, METAJUINYECKUN OJIECK, MIIACTHYHOCTb.
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CnnaBsl yepHbie U iBeTHbIE. CTanb, 4yryH. JIaTyHb, OpoH3a, MEJIbXHOP.

Mertannudeckas CBsI3b. 3aBUCUMOCTb JIEKTPOIIPOBOJAHOCTH METAJUIOB OT TEMIIEPATYPHI.

MonexynsipHo-KMHeTHYecKass Teopusi. OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-KUHETHYECKOU
Teopuu. MneanpHbli ra3. YpaBHEHUE COCTOSIHUS UICAIBHOTO rasa.

ArperaTHbie COCTOSIHUS BelecTB. ['a3000pa3Hoe cocTtosiHue. 3akoH ABOTaJIpO W CIIEJICTBHS U3
Hero. MoJsipHbIif 00beM ra3oB npu H.y. XKujakoe coctosHue BeulecTB. TekydecTb. TBepmoe cocTosiHUe
BEILECTBA.

Kpucrammmueckue pemeTKd pasHbIX TUIIOB JJIsl TBEPAOIO COCTOSIHMA BeuwiectBa. [lonsatue o
niasMme. Belcoko- M HU3KOTeMIlepaTypHas IUIa3Mbl M MX IpPUMEHEHUE. B3aumHble mepexoapl MeEXIy
arperaTHbIMU COCTOSIHUSIMU BEILECTBA.

IIpupoansiii ra3. IIpupoaHbIN ra3, €ro COCTaB W HAIPABJICHUs MCIOJIB30BAHUS B KAYECTBE
TOIUIMBA U XUMHUECKOTO ChIpbs. KoHBepcusa meraHa. CUHTE3-Ta3 U €r0 UCIOJb30BAaHUE AJISA MOJIy4EHUS
CHHTETUYECKOTO OCH3MHA U METaHOJIa.

[IpenenbHble M HempeaenabHbIE YIIEBOAOPOAbl. KauecTBEHHbIE pPEaKIUH Ha KPAaTHYIO CBS3b.
buoras.

Kunkne BemecrBa. Hedptb. Hedrp, ee cocra, ¢usmyeckue CBOWCTBA U MPOHCXOXKICHHE.
DKOJOTHYECKHE MOCIEICTBUS pa3iiBa HeQTH U CrIOCOObI OOPHOBI C HUMM.

[lomytHbIit HedTsHOW Ta3, ero coctaB. I[Iporecchl mepepaboTku HepTH: PEKTH PUKAIIUS U
KPEKHUHT.

[ponykrer mepepaboTki HE(TH U UX HCIIOIB30BAHUE.

TBepnoe cocrosinne BemecTBa. Kuakue kpucramibl. Kpucrammueckue u amMopgHbie
BewlecTBa. [Ipu3Haku u cBoiicTBa amoppHOCTH. OTHOCUTENIBHOCTD UCTUHBI B XUMHUH.

Kunkue kpucTaiabl U UX IPUMEHEHUE B TEXHUKE.

OTHOCHUTENBHOCTD B OMOJIOTUH U (DU3UKE.

Kaaccupukanmusi HeopraHMYecKHX BelecTB H ee OTHOCHTeJbHOCTh. Kiaccudukanus
HNPUPOJHBIX BemecTB. OpraHnuecKre U HEOpraHM4YeCcKue BemecTsa. M3omepus.

Knaccudukanms HeopraHu4ecKu X BELIECTB.

[lpocTeie BemecTBa: MeTallibl, HEMETAJlIbl, OiaropojHble ra3bl. OTHOCUTEIBHOCTb JEJICHUS
IIPOCTHIX BEIIECTB HAa METAJUIBI U HEMETAILIbl. AJIZIOTPOIHS U €€ TPUUYHMHBI.

CnoxHble BEIECTBA: OKCHJbBI, KUCIOTbI, OCHOBaHUS, COMU. OTHOCUTENBHOCTh KIacCH(H Kalluu
CJIOKHBIX BEILECTB.

Kuaccupuxauusa opranumveckux coeguHeHuil. OcoOEHHOCTH cOCTaBa, CTPOCHHS M CBOMCTB
OpraHUYecKUX coeAuHEHUN. OCHOBHbIE MOJIOKEHHUS TEOPUM XUMHUYECKOro cTpoeHus A.byrieposa,
@& .Kekyne, A.Kynepa.

M3omerpuss kak (YHKUMS XUMHYECKOTO CTPOCHMS Ha MpUMEpe OSTHJIOBOIO CIOHMpTa U
JTUMETHIIOBOTO d(upa.

[TpuarHBI MHOTOOOpA3Ust OPraHUUYECKUX COCTUHEHU .

Knaccudukanus opraHMueckux coeIuHEHUN. YTIIeBOJOPOIbI: ajJKaHbl, alKeHbI, aJKaJAUEHbI U
apeHBbl.

Kunaccel oprannueckux coeiMHEHUN, MOJIEKYIbl KOTOPBIX coAepKaT (DyHKIMOHAIbHbIE IPYIIIbI:
T'UIPOKCUIIBH Y10, Kap OOHMJIBHYIO, Kap OOKCHIIBH Y10, aMUHOTP YIIITY.

OTHOCHUTENBHOCTH JIEJIEHUS] OPraHMYECKUX COETMHEHMI Ha KI1acChl.

[onumepbl. OCHOBHBIE TOHSATHS XUMHH BBICOKOMOJIEKYISPHBIX COEIMHEHHH: MOHOMED,
IIOJINMED, DJIEMEHTAPHOE 3BEHO, CTENIEHb I10JMMEPHU3aL 1.

Cnoco0bl oTydeHUs TOTMMEPOB: PEAKIIMH MTOTMMEPU3ALUU U TTOJTMKOH ICHCALIHH.

Bruononumepsr 1 ux OHOJIOTHYECKAS! POTIb.

[Tnactmaccel. Tepmomnactel M peakromuiacTsl. IlpeacraBurtenn miactMacc M 00NacTH UX
IIPUMEHEHHUSL.

Bonokna. IlpupogHbpie (KMBOTHOTO U PACTUTENBHOIO TPOUCXOXKACHHS) M XUMHUUYECKHE
(MCKyCCTBEHHBIE U CHHTETHYECKHE) BOJIOKHA. [IpecTaBuTEM BOJOKOH B 00JaCTH UX IIPUMEHEHHUSL.

Heoprannueckue nonumepsl Kak BEIIECTBA aTOMHON CTPYKTYpPBI.

Cmecn, ux cocTtaB M cnocoObl pa3geseHusi. [loHaTue o cMecu Kak cUCTEME, COCTOSIIEH U3
Pa3IUYHBIX XUMHUYECKUX BEILECTB.
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Knaccudukanus cmeceli mo BHU3yaJlbHBIM IIpU3HAKaM (TOMO- M TETEPOTCHHBIE CMECH) H
arperaTHOMY COCTOSIHUIO (TBEpJIbIe, KUIKUE U Ta3000pa3Hbie CMECH ).

CocraB cMeceii: MaccoBasi 1 00bEeMHast J10JM KOMIIOHEHTa CMECH.

CniocoOsI pazieneHust CMeCeu.

JAucnepcHbie cucremsbl. [loHATHE O TUCTIEPCHOM CHCTEME.

Knaccudukanus qucrnepcHbIX CUCTEM 1O pa3MepaM JUCIepcHON (a3bl U arperaTHOMY COCTOSIHUIO
JUCIIEPCUOHHOM cpeibl U AMCIIEPCHON (pa3bl.

3Ha4YeHU e JUCIIEPCHBIX CUCTEM B IIPUPOJIE, TPOMBIIIIEHHOCTH M ITOBCEHEBHOM KU3HU YEJIOBEKA.

I'pybonucnepcuble cucTeMbl M HMX KilaccuuKkamus (CYCIIEH3MHM, SMYIbCHH, a3p030Jin)
[IpumeHeHne 3TUX CUCTEM B TEXHUKE U OBITY.

TonkomgucnepcHble (KOJUIOMIHBIE) CUCTEMbI, MX Kiaccuuranus (3omm u renu). Koarymsimus.
Cunepesuc.

Jlemoncmpayuu.

Buneodgparmentsl u ¢otorpadguu mo temMam: HEOHOBas pekiIama, IUPUKAOIM U BO3AYIIHBIE
IIAPHI, 3aMl0JIHEHHBIE TeJeM, OaIbHE0JIOTHYEeCKIE PaJlOHOBBIE BAaHHBI.

Paznuunbie Qopmbl [lepuognueckoit cuctembl xumudeckux snemeHToB J[.M.Menneneesa.
[Toptpetst JI.byaboapana, JI.Hunscona, K.Bunkiepa, A.byrneposa, @.Kekyne, A.Kymnepa.

Mogenu KpUCTAIMYECKHMX PELICTOK: XJIOpUJa HaTpHs, HoJa, YIIEKUCIOro rasa, aiMmasa,
rpaduTa.

OO6pa3ubl MUHEPAJIOB U BEUIECTB C MOHHBIM TUIIOM CBSI3M (OKCHAA KaJbIUs, Pa3IUYHBIX COJIEH,
TBEPbIX IIETO0YEH, raluTa, KATbLINTA); BEIIECTB C KOBAJICHTHBIM TUIIOM XUMUYECKON CBSI3H.

Konnexkuun meramios, CIJIaBOB; BELIECTB M MaTEpUaOB, MOJYy4a€MbIX HAa OCHOBE IPUPOJHOIO
raza; He(pTb U TPOIYKTHI €€ IMepepaboTkKh; aMop(HBIX BEIIECTB M MaTEpPHAIOB; TPUOOPOB HA OCHOBE
KUJKUX KPUCTAIIOB; MPOCTBIX M CIOXKHBIX BEIIECTB; MJIACTMACC, BOJIOKOH, HEOPTaHUUECKH X TTOJINMEPOB
(MHUHEpAaJIOB U TOPHBIX MOPOJ); OPTaHUYECKU X COCTUHEHUH.

Huddys3us AynmcThiX BEUIECTB € TOPSIIEH JIaMIIOUYKU HakaluBaHus U AudQy3us nepMaHraHata
kanus uim cynbdara meau (1) B Boze.

[IpuGopsl Ha OCHOBE HHM3KOTEMIIEPATypHOM IJIa3Mbl (Ta30BbI€ Jia3ephl, IJIa3MEHHBIC MaHENN
TEJIEBU30POB U JIp.).

[MapocrepxkHeBble W 00bEMHBIE MOJEIM MOJIEKYT MEpPBBIX MpEACTaBUTENEeH MpeaeNbHbIX
yIJIEBOAOPOIOB, CTPYKTYp Oenka u JJHK.

®dusnyecKre CBOMCTBA ra3000pa3HbIX (MPOMaH-O0yTaHOBAsI CMECh B 3QXKHUTAJIKE ), )KUAKA X (OCH3HH)
U TBEPAbIX (MapaduH) aJKaHOB : arperaTHOE COCTOSIHUE, PACTBOPUMOCTH B BOJIE.

l'openne mponan-06yraHOBOI cMecH (3aXKHUTANKA).

OTHoOLIEHNE TPEETBHBIX U HEMPENENbHBIX YIIIEBOAOPOAOB K PacTBOPY MEpPMaHTaHaTa KaIUs U
OpoMHOM BOJIE.

OO0pa3oBaHue HEPTIHOM MIIEHKA HA TOBEPXHOCTH BOJBI.

OO6HapyxeHue HenpeAeTbHBIX COeTMHEHUH B JKMIKUX HE (PTEIPOTYyKTaX.

[Tonmyyenue mmactuueckoit cepol. [lomyaenne 6emoro docdopa.

[onyueHne AUCTUITUPOBAHHON BOJIBI.

OumncTKa cMecH KPUCTAIOB IMXpoMara M IepMaHTaHaTa Kajusl.

OO6pa3ibl pa3IuyuHbIX IUCIIEPCHBIX CUCTEM: IMYIAbCUU, CYCIIEH3UH, a3PO30JIH, TeJIU U 30JIU.

[MonydeHue KOIOUIHOTO pacTBopa U3 xiaopua xeiesa (111).

Koarynsmus noixydyeHHOro pacTBopa.

Dddexr Tunnans.

Jlabopamopnvie onvimul.

1. KonctpyupoBaHue MnepuoaMveckol TaONMMIbl XMMHYECKUX 3JIEMEHTOB C HCIIOJIb30BAHUEM
KapTOUeK.

2. O3HaKOMJIEHUE C KOJUIEKIIUSAMU METAJJIOB U CIJIABOB.

3. bpoyHOBCKOE IBMKEHHME YAaCTHI] TYIIM MJIM []BETOYHOU NBUIBLIBI B BOJIE.

4. TIpoepka mpubopa AJis MO y4EHUS Ta30B Ha TEPMETUYHOCTb.

5. YBenuueHue 1aBJIEHUS )KUJIKOCTH TIPU €€ CHKATHH.
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6. CpaBHeHHE KoJIeOaTEIBHBIX IBHKEHUH MOJICKYIIBI BOJIBI 1 JibJa mpu nomorm CBY.

7. BolmapuBaHHe pacTBOpa MOBAPEHHOU coJi. PUIIBTPOBAHUE T€TEPOreHHON cMecu. OTCTauBaHue
KaK CIoco0 pa3zieieHust cMecel IeKaHTaluel U C MOMOIIBIO JeTUTEIbHOM BOPOHKH.

8. O3HaKOMJICHHUE C TUCTIEPCHBIMU CHCTEMaMH.

Ilpakmuueckue pabomui.
1. U3yueHune TpeKkoB 3ap sKEHHBIX YACTHLI.
2. [onyyenue, cobupanuie U pacno3HaBaHUE Ta30B.

Tema 3. Xummnyeckue peakyuu (13 yacos).

XUMHYECKHE Ppeaknud M HX Kiaaccupukanusa. XUMHYECKME pEaKUMM WIH XUMHYECKHE
SIBIICHUS1, UX OTIMYUS OT (PU3NYECKU X SBJICHUH.

Peakmyu 6e3 M3MEHEHHS COCTaBa BEIIECTBA: AJUIOTPOITM3ANHI ¥ M30MEPH3AIIHH.

Peaxuuu, wmaynme ¢ HM3MEHEHHEM YHCIAa M COCTaBa BEIIECTB: COEAMHEHUS, DPAa3lIOKECHHS,
3aMeleHHs, OOMeHa.

Peakiiun, npotekaronye ¢ BbIAEICHUEM WM MOMIOMEHUEM TENJIOTHI: 3K30- U IHIAOTEPMUUECKHE.

Jpyrue npu3Haku Kiaccu GUKaUy XMMHYECKUX peaKuil Ha mpumepe cuHTe3a okcuaa cepbl (VI):
U3MEHEHHUE CTeleHEeH OKUCICHHUS 3JIEMEHTOB, OOpa3yloIMX BEILECTBA, MCIOJB30BAHHME KaTaau3aTopa,
arperaTHOe COCTOSIHUE BEILECTB, HallpaBJeHUE MPOLIECCOB.

CkopocTh XuMHYeCKO# peaknuu. [IoHATHE O CKOPOCTH XMMHUYECKOW peakiuu. ['oMOreHHbIe U
TeTEPOreHHbIE PEAKIUH.

3aBUCUMOCTh CKOPOCTH XMUMHUYECKON pEAaKUMH OT MPUPOJAbl PEarupyrol|MX BELIECTB, HX
KOHIIEHTpaLMK. 3aBUCUMOCTb CKOPOCTHU peakuuu oT Temrnepatypsl. [IpaBuno Baut-I'opda. 3aBucumoctsb
CKOpPOCTH PEAKIMH OT IUIOLIAN CONPUKOCHOBEHUS BEILIECTB M HAIMUMUS KaTalIM3aTopa.

Ob6patuMocTh XUMHYecKHX peaknmil. HeoOpatumble n oOpatumeie peakuuu. CocTosHHE
XUMHUUYECKOTO PaBHOBECHS JUIsl 0OPATUMBIX PEAKIUM.

[Mpunuun Jle-Illarense. CMeneHME XUMHYECKOTO pAaBHOBECHs OOpPaTUMBIX peakuuid B
XMMHUYECKOM ITPOU3BOJACTBE HA IPUMEPE CUHTE3a aMMHUaKa.

OkucanTe/IbHO-BOCCTAaHOBHUTE/IbHBIE peakuun (OBP). Daekrponu3. CTeneHb OKUCICHUS U €
onpenaenenue mo Gopmyne coenuuenus. [orstue 06 OBP. OkucnuTens 1 BOCCTaHOBUTENb, OKUCIECHUE U
BOCCTaHOBJICHHE.

DJIEKTpONIN3 pacijaBoOB U PACTBOPOB Ha IPUMEPE XJIOpUIa HATPUSL.

DJIEKTPOJIMTUYECKOE  IOJlydeHHE amioMuHMSA. [IpaktMdyeckoe NpPUMEHEHHE DIIEKTPOJIN3A.
[NanpBaHONIACTHKA U TaIbBAHOCTETHSL.

XuMHn4yecKkue MCTOYHMKH TOKA. [‘alibBaHMYECKUE 3JIEMEHTHl Ha NpuUMepe ieMeHTa J{aHuaiis-
Sxo0u, UX yCTPONCTBO M MPUHLIUIT JEHCTBHUSL.

YcerpoiicTBo OaTapeliku Ha IpUMepe CYXOTO LIEJIOYHOTO 3JIEMEHTA.

YCTpOHCTBO CBUHIIOBOTO aKKYM YIIATOPA.

["anpBanm3aus u 3eKTpodopes.

®Puzuka Ha ciayx0e dYenoBeka. AHTPOIIOMETPUS: H3MEpPEHUE JIUHBI M Macchl Tena,
CIIMPOMETPHS U JKU3HEHHASI EMKOCTB JIETKH X.

TennoBble U3MEpPEHUs U TEMIOTEPAITHSI.

W3mepenne apTepuanbHOro 1aBiieHUs. [ NIIEpTOHUS U TUIIOTOHUS.

VYnpTpa3sBykoBas AMArHOCTUKAa M Tepanus. Oiekrporepanus. JlazepHas Tepanus. MarHuTHbIA
pe3oHaHC U peHTreHoanarnoctuka. dmooporpadus. Tomorpadus.

Jlemoncmpayuu.
[Tonyuenue 6enoro ¢ocdopa.
I'openue docdopa u pactBoperue oxkcuaa gocdopa (V) B Boze.
[Monyuenue u pasnoxxenne ruapokcuaa meau (I1).
BzaumoneiictBue xene3a ¢ pactBopom cynbdata meau (11).
OnbITel, WIUTIOCTpUpYlOUME mpaBuio bepromie, - oOpa3oBaHue ocajaka, raza u ciaboro
AIEKTPOIHTA.
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3aBUCHUMOCTb CKOPOCTH PEAKIMU OT MPUPO/bI BEIIECTB HAa MPUMEPE B3aUMOIECHCTBUS PacCTBOPOB
pPa3IMYHbIX KUCIOT OJMHAKOBOM KOHILIEHTPAIlMM C OJUHAKOBBIMHM T'paHYJIaMU IIMHKAa U B3aUMOJEHCTBHE
OJIMHAKOBBIX KYyCOUKOB MAarHHUsl, IUHKA U JKEJI€3a COJSHOW KHUCIIOTOM.

BiaumopeiictBue pacTBopa CEpHOIl KHMCIOTBHI C PAacTBOpaMHM THOCYAb(ara HATpus pa3IM4HON
KOHLEHTPALINH.

BzaumopeiicTBre pacTBOpa CEpHON KUCIOTHI C paCTBOPAMU THOCYNb(aTa HATPHUS MPU Pa3IUYHbBIX
TeMIeparypax.

OOpaTuMble peakuuu Ha TpuMepe MoiaydeHus pojanuaa xenesa (llI) u nHabmomenuwe 3a
CMEIIEHUEM PABHOBECHUS 110 MHTEHCUBHOCTH OKPACKU MPOAYKTA PEAKIIUHU ITPU U3MEHEHUHN KOHIIEHTPALUH
peareHTOB ¥ IPOJYKTOB.

l'openue cepst kak OBP. Monens anexrponuszepa. Mopaenb 3JIEKTPONTM3HOW BaHHBI IS
nonydeHus antomuHus. Konnekmus 6atapeek. CBUHIIOBBIM aKKyM YIISITOD.

Pocromep, MenuIIMHCKUE BECHI, CIMPOMETP, PTYTHBIM U DJIEKTPOHHBIA TEPMOMETPBI, TOHOMETPBI
Pa3IMYHBIX BUJIOB, JIa3epHas yKa3Ka.

BuneoparMeHTsI B CITaliIbI TIO TEME.

Jlabopamopnsie onvimul.

1. Bousauwe Ttemmeparypbl Ha cKopocTh peakmuu okcuga meam (1) ¢ cepHoOit KuCIOTOM.
Pasnoxenue mepokcuaa BOAOpPOJa ¢ MOMOIBI okcuaa mapranma (IV), a Tawke Kataimasbl ChIPOTO
KapTo desi.

2. Beitecuenue meau u3 pactBopa cyiabdara meau (I1) xemnesom.

Ipakxmuueckue pabombi.
1. I3ydyeHne XuMUYECKUX pEaKIHH.
2. Coopka raTbBaHMYECKOTO JIEMEHTA U UCIIBITAHUE €0 JCHCTBUSL.

Tema 4. Yes10BeKk ¥ ero 3,0poBbe.

CucreMaTnyeckoe moJio;keHHe YeJl0BeKa B MHPe KMBOTHBIX. bronornyeckas kiaccu ukanus
YEJI0BEKA.

[IpsiMoxok/ieHNE U €ro BIIMSIHHE Ha CKeJeT YeloBeka. Pyka - opran u mpoaykr Tpyaa. Pa3sutue
yeperna U TOJIOBHOTO MO3Ta YelloBeKa.

[lepBas u BTOpas curHanbHble cucTeMbl. ColluanbHas MpUpoa YeIoBeKa.

I'eHeTnka 4YesoBeka W MeTOAbI ee  H3Y4YeHHs. OCHOBHBIE TOHATUS TEHETHKH:
HACJIEICTBEHHOCTh, H3MEHYHUBOCTb, TI€H, XPOMOCOMBI, MYTAallMd, T€HOM, TE€HOTHUIl, (EHOTHUII,
JOMUHUPYIOIIME U PELIECCUBHBIE IPU3HAKH.

I'enom yenoBeka M ero pacum GpoBKa.

[IpakTuueckoe 3HAYEHUE TeHETUKHU YeJIOoBeKa: TeHEaJIOTUYECKHU, OJIM3HEIOBBIH,
[{UTOTCHETUYECKU.

I'enernueckue (HacIeICTBEHHBIE) 3a00JIEBAHMS YEIOBEKA.

®uzuka yeaoBeka. CKeleT ¢ TOUKH 3peHUS (PU3NYECKOTO MOHATHUS O pblyare.

KpoBooOpaiienre B cBeTe rHAPOIUHAMUKHU : MY BC, KPOBSIHOE JIaBIICHUE.

Huddysus kak ocHOBa (HOPMUPOBAHUS IMEPBUYHOM M BTOPUYHOM MOYM B TOYKAX, a TaKKe
razooOMeHa B TKaHSX U JIETKUX.

Tepmoperynsainusi ¢ MOMONIIBIO KOXH IyTEM TEIJIONPOBOAHOCTH, KOHBEKIIUM, HW3IYYCHUS U
VCTIapEHUS BOJIBL.

DJIeKTpOIMHAMHUYECKasl TPUPOJIA TIepeIaul HEPBHBIX UMITYIIBCOB.

OnTuyeckas cucTeMa 3peHUsL.

AKycTHYecKas cucTeMa clyxa u rolocoo0Opa3oBaHHUe.

XumMus deJjoBeka. XHUMHYCCKHMHA COCTaB Tella 4YEIOBEKA: DJIEMEHTHI M BEIIECTBA, HX
K1accu KAy ¥ 3HAUYCHHE.

Bona, ee dynkuunu. Bogusiil 6amaHc B opraHu3Me YellOBeKa.

MuHepanpHbI€ BELIECTBA U UX POJIb B )KU3HEAECATEIBHOCTH OPraHM3Ma YEJIOBEKA.
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3a0oneBaHus, CBA3aHHbBIE C HEJOCTATKOM WJIM M30BITKOM HEKOTOPBIX XMMHUYECKUX 3JIEMEHTOB B
OpraHHU3ME YEJIOBEKA.

Butamunsl. McTopus OTKphITHS BUTAMHUHOB. BUTaMHHBI Kak OMOJIOTMYECKH aKTUBHBIE BEIECTBA.
bone3nu, BbI3BaHHBIE HEJOCTATKOM MJIM H30BITKOM BUTAaMUHOB: aBUTaMMHO3bl, THUIIOBUTAaMHHO3BI,
TUIIEPBUTAMHHO3BI.

CyrouHas moTpeOHOCTb YeJI0BEKa B BUTAMUHAX U UX OCHOBHBIE (DYHKIIHH.

Kiaccuukamyst BHTAMUHOB.

Bonopactsopumble BUTamMMHBI Ha npumepe BuTamuHa C. JXupopacTBoprMble BUTaMHMHBI Ha
puMepe BUTaMUHA A.

TI'opmonbl. HepBHast u rymopajipHas peryisuus IPOLECCOB JKU3HEIEATENbHOCTH OpraHu3Ma.
['opMOHBI Kak POJIYKThI, BIpabaThIBa€MbI€ KeJle3aMU BHYTPEHHEH CEKpeluu.

Knaccudukanus TopMOHOB 110 Kesie3aM, KOTOpPbIE X MPOAYLUPYIOT, U IO XUMUYECKON MPUPOJIE.
CaoiictBa TOpMOHOB. MHCYIMH Kak TOPMOH O€JIKOBOM MpUpOIbl. AJIpeHaInMH Kak TOPMOH
AMUHOKHUCJIOTHON mnpupompl. CTEepouHbIE TOPMOHBI HAa IpHUMeEpe MOJOBbIX. ['umep- u runodyHKuus
JKeJIe3 BHYTPEHHEU CEKpPELUU.

JlexapcrBa. KpaTkue cBefieHUs 0 3apOXKICHUU U Pa3BUTHU (HapMaKOJIOTHH.

Knaccuukanust jekapCTBEHHBIX CPEICTB IO arperaTHOMY COCTOSIHUIO: JKHUJIKUE (pacTBOPBI,
HAacTOHM, OTBapbl, MUKCTYpPbI, SMYJIbCUHU, CYCIICH3UU W Jp.), TBepAble (MOPOLIKH, TaOIETKH, MUIIOJIH,
Karcyinbl), MsArkue (Masu, TMHUMEHTBI, 1acThl, CBeun ). AJKaaoupl. Bakuuael. XuMuotepamneBTHUECKHUE
npernaparbl. AHTHOMOTHKH. HapkoTnyeckue npenapaTsl. HapkomManus u ee mociuencTBus.

OnTuManeHbI PEKUM IPUMEHEHUS JIEKAPCTBEHHBIX IIPENapaToB.

3n0opoBblii 00pa3 xu3HA. PU3NYECKOE 3JOPOBBE U €10 KPUTEPUH.

[Icuxuueckoe 310poBbe M €ro Kpurepuu. HpaBCTBEHHOE 310pOBbE M €0 KpUTepuH. Tpu
OCHOBHBIX COCTaBJISIOIIME 3J0pPOBOr0 00pasa »KU3HU: PEXHUM [JHS, NPaBUIbHOE NMUTaHHE, (PrU3HUEcKass
AKTMBHOCTD U 3aHATHS CIIOPTOM.

@daxTophl, BIMSIONME Ha 370POBbE YENOBEKA, - OKpYKaoIlas cpeaa, IpoQuiIakTHueckKas
BAKLMHAIMS, CTPECCHI, BPEHBIE MPUBBIUKU.

AJNKOTOIM3M U ero nocnencTsus. HapkoManus u ee mociaencTBus.

®uzuka Ha ciay:x0e 310poBbsl YeJa0BeKa. AHTPOIOMETPUS: U3MEPEHUE JUIMHBI U Macchl Tena,
CIIMPOMETPHS U JKU3HEHHASI EMKOCTBD JIETKH X.

TennoBeie n3MepeHns U TennoTepanus. M3sMepeHue apTepralbHOTO JaBICHUS.

l'unepronus u runoToHus. YIibTpa3ByKoBasi JUarHOCTHUKA U TEPAIIUSL.

Onekrporepanus. JlazepHas Tepanus. MarHuTHbIA pE30HAHC M PEHTTEHOJUArHOCTHKA.
dmrooporpadust. Tomorpadusi.

Jlemoncmpayuu.

Tabmubl, BuACO(GparMeHTHl U CIai bl 10 TEME.

Ckenet yenoBeka. MyIsbk Topca 4eJoBeKa.

Mogens monekynsl JTHK.

Moienu mitasa, yxa, MOYKd, HEPBHOH CHCTEMBI YEJIOBEKA, KOXKH.

W3mepeHue mynbca, TaBJICHUs, OCTPOTHI 3pEHHUS, TEMITEpaTyphl Tea.

Komnexkuuu: BHTAMHHHBIX  TpEMapaToB, MEIUIMHCKAX  TOPMOHAIBHBIX  IPEMapaTos,
JICKAPCTBEHHBIX (DOPM Pa3TUIHOTO arperaTHOTO COCTOSHUS, JICKAPCTBEHHBIX (POPM pasTUIHOTO CIIEKTpa
NEUCTBUSL.

buyperoBas u KCaHTOMPOTEUHOBAS PEAKIIUS IS ITperapara HHCYITHHA.

[TopTpeThl BBIIAIONM XCS YICHBI X, BHECIIM X 3HAYUTEIBHBINA BKIIA]] B ()apMaKOJIOTHIO.

PocTromep, MEIUIIMHCKIE BECHI, CIUPOMETP, PTYTHBIA U 3JIEKTPOHHBIA TEPMOMETPHI, TOHOMETPBI
pa3MYHBIX BUJIOB, JIa3epHas YKa3Ka.

Jlabopamopnvie onvimui.

1. 3ydeHne HHCTPYKIIMHK IO IPUMEHEHHUIO AllTEYHBIX ITpenaparoB BuTaMuHoB. Onpenenenne pH
pactBopa Butamusa C.

2. Onpenenenue pH cpensl pacTBopa aciuprHa.
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Ilpaxmuueckue pabombi.

1. Co3nmait nu1o.

2. OteHKa MHANBUAYATILHOTO YPOBHS 3I0POBBSL.
3. OueHka 6MOJIOTUYECKOTO BO3pacTa.

4. OnpenenieHuEe CYTOYHOTO paliioHa MU TAHUSL.

Tema 5. CoBpeMeHHOe eCTeCTBO3HaHMe Ha C/1y:K0e JYesioBeKa (23 yaca).

DJieMeHTAPHBI JIM 3j1eMeHTapHble YyacTullbl? [TonsTre o Qusnke BHICOKMX dSHEpTUA. JIMHEHHBIH
YCKOPHTEID 3JIEMEHTAPHBIX YaCTHULL, APOHHBIN KOJUIalIep.

Jlenenue aTOMHOTO siipa: IPOTOHBI, HEUTPOHBI. DYHAAMEHTAIbHBIE YACTULIBI: JIENITOHBI U KBAPKH.
®oToHbl. BO30HBI. AHTUYACTUIIBI.

Boabmoii aapoHHbIN KoJu1alaep. MOHTaXX M yCTaHOBKa OOJBINOTO aJpOHHOTO Kojulaijaepa.
[IpyuHUIMn nericTBUs KoJutaiaepa.

[Tpoucxoxaenue maccol. bozon Xurrca. Ilpoucxoxnenne Beenennoit. AHTUMUD.

AToMHasi 3HepreTHka. [lonydeHue 3J1eKTpruuecKoro Toka ¢ OMOIIBIO 3JIEKTPOTEHepaTopa.

TpanuuuonHas sHepreTuka (TUApPO-, TENJIO- U ATOMHBIE 3JIEKTPOCTAHLIMM) U HETPaIUIIMOHHAA
SHEpreTHKa.

OCHOBHBIE ITOHATUS AaTOMHOM SHEPreTUKU. PaqnoakTuBHOCTb. Sl AepHbIEe peakiui.

ATtomHast cTaHIUs U IpUHLMUT ee paboThl. ADC Ha OBICTPBIX HEUTPOHAX.

Paguonzornueie Tepmoanektpuueckue reaeparopsl (PUTEI'n), npunnun ux aedicreus. O0nactu
IIPUMEHEHHUS ATOMHOW SHEPTETUKU.

[lepcriekTuBBI NCIIOIB30BAHMUSI AaTOMHON YHEPIETUKH TOcie KpynHennmx aBapuii Ha ADC.

IIponoBoabcTBeHHAs1 mpo0jeMa W NMYyTH ee pemleHusi. [eorpadus romona U €ro MPUYUHBL.
OcHOBHbIEC HaPaBJICHUA B PEIIEHUH MPOJOBOIBCTBEHHON MPOOIEMBI:

— HCIONB30BAHME XUMHYECKUX BEHIECTB (yIOoOpeHuil, peryasTopoB pocra, (EepOMOHOB,
MECTUIIU/IOB, PETIJUICHTOB);

— CO3/1aHHME MCKYCCTBEHHBIX MIPOAYKTOB MUTAHUS; METO/bI CO3AAHUS BBICOKOIIPOU3BOINUTEIBHBIX
COpPTOB PaCTEHUN U MOPOJI KUBOTHBIX.

Bbuorexnonorus. IloHsTHe O OMOTEXHOJOTMM KaK MPOU3BOJUTENIBHON CHIIBI OOIIECTBA,
M CIIONIB3YIO LIIEH KU BBIE OPTaHU3MBbI, 1 OMOJIOTHYECKHE MTPOIECCHl B TPOU3BO/ICTBE.

Tpu sTana cTaHOBJICHUS U PA3BUTHS OMOTEXHOJIOTUU: PAHHHH, HOBBIM U HOBEUIIMHA.

I'enHast wuHxkeHepus. ['eHHOMOAM(PUIMPOBAHHBIE OPraHU3Mbl U TPAHCTEHHBIE MPOIYKTHI.
Krnerounas nnxenepus. Knonupoanme. IMOpHOHABHBIE H CTBOJIOBBIE KIIETKH.

buonornueckass MH)KEHEpPUS KaK METOJ MCIOJIb30BAaHUS MHUKPOOPIaHM3MOB B KadeCTBE
OMOpEaKTOpOB Ul MOJYYEHHUS MPOMBINUIEHHON Hpoaykuuu. OCHOBHbIE HAlPaBJIECHHUS HCIOJb30BaHUS
(dbepMeHTaTUBHBIX MpolieccoB. UMMoOHIn3npoBanHbie (GepMEHTHI.

Hanorexnosiornu. IloHsATHE O HAHOTEXHOJOIMM KakK YIpPaBJISEMOM CHHTE3€ MOJIEKYISPHBIX
CTPYKTYP.

JIBa moxoaa B HAHOTEXHOJIOTHU: «CBEPXY BHU3» U «CHU3Y BBEPX).

MonekyaspHbIi CHHTE3 U caMOcOOopKa.

Hanockonnueckoe HapalMBaHUE KPUCTAJIIIOB M MOJMMEpHU3alMsl. YTIIEpOoIHbIE HAHOTPYOKH.

®du3nka U ObIT. HarpeBarenbHble W OCBETHTENBbHBIE MPUOOPHI. Pa3HOBHUIHOCTH JIaMil:
HaKaJIMBaHHUsI, TaJIOTEHHbIE, JIIOMUHECIIEHTHBIE, CBETOIUOAHBIC.

MukpoBonHoBas neus (CBY-nieus) 1 mpuHIHAT ee paboThl.

JKH KO KpUCTAINTMYECKUE SKPaHbl U TUCILJIEH, KX YCTPOMCTBO.

DIIEKTPOHHBIN TEPMOMETP.

Jomarmue po6oThI.

Pamnonepenatunkn u  paguonpueMHUKd. [IpuHIMNOHManbHOE YTPOMCTBO  TEJIEBU30pa U
TEJICBUACHUS.

CnyTHUKOBas U COTOBAs CBS3b.

Xumusa u 0bIT. Moroume u uuctsume cpeacrta. [loBepxHoctHo-aktuBHbIE BerecTBa (IIAB).
OT6enuBaTenu: XAMUYECKUE U ONITUYECKUE.

WMHCceKTHIUIBI - CpeicTBa TSt O0PbOBI C HACEKOMBIMHU.
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XWMUYECKUE CPEICTBA THTUEHBI U KOCMETHKU.
[TumeBbie 700aBKH, X Map KHPOBKA.

leepreTmca. Ilonsrue o CUHCPICTUKE U CaMOOpTraHu3allu OTKPLITBIX CUCTCM.

OO6ume npuHIUIBI CUHEPreTUKU. Touka Ou QypKalluu U aTTpakxT.

Poub cuHepreTHky A U3ydeHust IPUPOJHBIX U COIIUATBHBIX SBJICHUM.

CTPYKTypI/IpOBaHI/Ie MaTCpUAJIBHOI'O MUpPA U €ro U3YUCHUC CIICIITNAJIbHBIMU pa3aciiaMnu (bPISPIKPI.

(DOpMI)I ABUKCHUA MAaTCPUH.

EcTrecTBO3HAHME M HMCKYCCTBO. 30JI0TO€ CEUEHHWE M €ro HCIOJb30BaHHWE B IPOM3BEIEHMSIX
aApXUTEKTYPBI, )KUBOMUCH, CKyTbITYpHIL. [locnenoBarensHocTh @UOOHAYYH, €€ TPUMEHEHUE B UCKYCCTBE.
PacnipocTpaneHHOCTh MpaBuia 30JI0TOTO CEUEHHSI U MOCienoBaTeabHOCTH DubOoHAuYYU B KMBOU
MpUpoJe.

bruonuka u apxutekrypa.
B3anMonpoHMKHOBEHME ECTECTBO3HAHUS U HCKYCCTBA.

Jlemoncmpayuu.
Tabnuiel, BUueodparmeHTs! U GoTorpaduu mo Teme.

[Moptperst  JIx.YUensuka, Il.Xurrca, JI.M.Jlenepmana, M.Dapanes, A.A.bekkepens,
M.Cxnonosckoii-Kropu, JI.MelitHepa, O.1'aHH.
Jlabopamopnvie onvimul.
1. I3mepenue napaMeTpoB KHCTH PYKH.
Ipakxmuueckue pabombi.
1. I3ydeHue 3neKTpOMariMTHOM UHIYKIIUH.
2. V3yueHue 30J10TOTO CeueHUs Ha Pa3TUYHBIX OOBEKTaX.
PeszepBHoe Bpemst (4 qaca).
3. TemaTnueckoe IVIAHUPOBAHHUC IIPEIMETA
10 knacc
No | Tema Kon-Bo N3 Hux
n/n 4acoB Kontpo | Ilpakru | [IpoekrH
JBHBIX | YECKUX | BIX paboT
pabor | pabot
1. | Beenenue 3
2. EcrecTBO3HaHME M METOIBI TTO3HAHUSI MUPA 15 1 4
3. | Meramup 12 1
4. | O6onoukm 3emun: mutoc epa, ruapocdepa, armoc fepa 15 1 3
5. | Makpomup. buocdepa 22 1 6
6. | Abuotuueckue (HakTophl U MPUCTOCOOICHHOCTh K HUM 27 1 6
KUBBIX OPTaHN3MOB
7. | IlpocTpancTBO M Bpems 5
8. | YueHuueckas KOH QepeHIHs «3alpMTa UCCIeTIOBATEIIHC KA X 2 1
MIPOEKTOBY»
Hroro: 101 4 20 1
Peseps 2
11 xnacc
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Ne | Tema Kon-Bo W3 Hux
/o gacoB | Kontpo | IIpakru | [IpoekrH
JBHBIX | YECKUX | BIX paboT
pabor | paboT
1. Beenenue. IloBTopenue kypca 10 xiacca 7
2. 34 1 4
Mukpomup. Atom. Bemectso.
3. 13 1
XUMHWYECKHUE PEAKIUH.
4.
25 1 3
UYetoBEK U €ro 310pOBBE.
S. 23 1 6
CoBpeMeHHOE eCTECTBO3HAHUE Ha CITYK0e
YeJI0BeKa.
8. | Yuenunueckas KoH (QepeHIUS «3a1HTa HCCIEI0BATEIHCKU X 4 1
IPOEKTOBY»
Uroro: 99 4 20 1
Peseps 3
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