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IlosicHuTeIbHAS 3alIUCKA.

Pabouyas nmporpamma no ectectBozHanuto s 10-11-ro kiacca coctaBieHa Ha OCHOBE TpeOOBaHUMN K pe3ybTaTaM
OCBOEHHMS OCHOBHOM 00pa30BaTEeILHON MPOTrpaMMBbI CpeiHero oo1ero oopasoanusi, mpeacraBieHHbIx Bo PI'OC COO,
nporpaMmbl POPMHUPOBAHUST YHUBEPCATbHBIX YUEOHBIX IEUCTBUN U C UCTIOJb30BAHUEM aBTOPCKOM mporpammsbl st 10 — 11
kiaccoB O.C. I'abpuensina «EctectBoznanue» (I'abpuensu O.C. Paboune nporpammel. EctectBo3nanue. 10-11 knacceol: yueOHO-
metoamueckoe nmocodue / O.C.I"'abpuensn, C.A.Cnankos. — 2-e u3n., crepeotun. — M.: Jlpoda)

HensiMu n3y4eHuss HHTETPUPOBAHHOTO Kypca «EcTecTBO3HaHUE» B CTapIIeHl IIKOJIE SIBJISIOTCS:

* CO3/IaHUE OCHOB LIEJIOCTHOM HaYYHOW KapTHUHBI MUPA;

* hopMuUpOBaHUE MOHUMAHUS B3aUMOCBSI3U U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK; BIUSHUS €CTECTBEHHBIX HAYK Ha
OKPYKAIOUIYIO CPENY, IKOHOMUYECKYIO, TEXHOJIOTUUECKYIO, COIMATIBHYIO U 3TUUECKYIO CPEephI EeSITEIbHOCTH YETOBEKA,;

* CO3/7laHUE YCJIOBUI JJIsl pa3BUTHSI HABBIKOB YUE€OHOM, TPOEKTHO — UCCIIEA0BATENbCKOM, TBOPUECKOU JIESITEIIbHOCTH,
MOTHUBAIIMU 00YYAIOIIHNXCS K CAaMOPa3BUTHUIO;

dbopMupoBaHUE YMEHHI aHAIM3UPOBAThH, OIEHUBATH, TPOBEPATH HA IOCTOBEPHOCTH U 00001IIaTh HAYYHYIO HH(POPMAIIHIO;

* MMOJTy4YEHUE HABBIKOB 0€30MacHO# pabOThl BO BpeMs IMTPOCKTHO — MCCIICIOBATEIHCKON U IKCIIEPUMEHTATHHON
NEATENIbHOCTH, IIPU UCIIOJIB30BaHUU J1a00PaTOPHOro 000PyI0BAHUS.

3agayamMu nIpeaAMETHOTO Kypca «EcTecTBO3HaHUE) ABISIIOTCS:



- OCBO€HHUE 3HAHUN O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHE MUPA U METOJIaX €CTECTBEHHBIX HAaYK; 3HAKOMCTBO C
HanOoJsiee BaXKHBIMU UJIESIMU U JOCTHXKEHUSIMHU €CTECTBO3HAHUS, OKA3aBIIUMU OMPEICIISIONIee BIUSIHIE HA HAIIM MIPEACTABICHUS
0 IPUPOJIEC, HA PA3BUTHE TEXHUKU U TEXHOJOTUN;

- OBJIQJICHUE YMEHUSIMU MPUMEHSTh MMOTYyUYCHHbIC 3HAHUS 1J11 O0BICHEHUS! OKPYKAIOIIUX SIBICHUM, UCTIOJIb30BAaHUS U
KPUTUYECKOU OLIECHKH €CTECTBEHHOHAYYHOU MH(OpMAIINH, AJIsI OCO3HAHHOTO OMpPEAeICHUSI COOCTBEHHOM MO3UIIUU TIO
OTHOIIEHUIO K 00CYKIaeMbIM B 00IIECTBE MPOOJIeMaM HayKH;

- IPUMEHEHUE €CTECTBEHHOHAYYHBIX 3HAHU B MOBCEAHEBHOMW KU3HU ISl o0ecrieueHus: 0€30MacHOCTH
KU3HEEITEIbHOCTH, OXPaHbI 3J0POBBS, 3aIIUTHI OKPYKAIOIIECH CPEBI.

BBenenue Kypca eCTeCTBO3HAHHUS B CTAPIIEH NIKOJIE BBI3BAHO CIEAYIOIIUMU IPUYNHAMM:

1. Ha BbIX0/1€ M3 MIKOJIBI B CO3HAHUH Y OOJIBIIMHCTBA BHITYCKHUKOB (DOPMUPYIOTCSA YaCTHbIE HAYYHbIE KAPTUHBI MUpA:
XUMHUYECKasi, Gu3ndeckasi, OMOJIOTUYECKasi, HO OTCYTCTBYET €IMHAsI €CTECTBEHHO-HAYYHAsl KApTUHA, KOTOPYIO U IIPU3BaHA
dbopMHUpOBaTh TaKas TUCIUIUINHA, KaK €CTECTBO3HAHUE.

2. Hapymaetrcsa npeeMCTBEHHOCTh MEXAY CPEIHEH U BhICIICH MIKOIOW. B ryMaHUTapHBIX By3axX 00s3aTEIbHBIM SIBIISIETCS
U3y4eHHUE Kypca «ECTeCTBEHHO-HAy4YHAsi KApTUHA MUPa», CHHOHUMOM KOTOPOro SBJSIIOTCS «KoHUEeNnmm coBpeMeHHOro
€CTECTBO3HAHHUS».

3. BBeneHue Kypca €CTeCTBO3HAHMS MTO3BOJISIET PEAIM30BATh TAKOM MEXaHU3M T'YMaHUTAPU3ALUU €CTECTBEHHO-HaYYHOIO
o0Opa3oBaHus, KaK HHTETPaIKs, YTO, B CBOIO OYEPE/lb, TO3BOJISIET TYMAaHU3UPOBATH 3TO 00Opa30BaHUE ISl CTAPIIEKIACCHUKOB,

BbIOpaBmuX st 00y4yeHust B 10—1 1kmaccax rymaHuTapHbIid TPOdHIIb.



B ocHOBY kypca nosjoxxeHa uaesi aHTponoLEHTPU3MA,T.€. IOCTPOCHUE Kypca B JIOTUKE U CTPYKTYPE BOCHPUSATUSI YUEHUKOM
€CTECTBEHHOTO MUpa B CHHTE3€ (PU3MUECKUX, XUMUYECKUX U OMOJIOTUYECKUX MPE/ICTaBICHUM.

Bonwimoe Buumanue (6omnee 25% y4eOHOro BpEMEHH) YAEISIETCS SKCIIEPUMEHTY, 1a00paTOPHBIM U MPAKTUYECKUM
pabotam. ®I'OC B KauecTBe OCSI3aTENBHOIO 3JIEMEHTa TPU OOYUYEHUH B CTAPUIMX KIaccax MpeaycMaTpPUBAET BHIMOJHEHHE
KaXJIbIM YYeHUKOM MHAWBUIYaTbHOTO MpOeKTa. be3 uccnenoBaTenbCKuX YMEHUM U HABBIKOB CO3/aTh IPOEKT OYJIET CIOXKHO.
UTO0ObI COBEPIIEHCTBOBATH 3T YMEHUS U HABBIKHU, B KAXKJA0M YueOHUKe peaycMoTpeHa raasa «lIpaktudeckue paboTh».
PaboThl, npeyioxkeHHbIe B HEM, MOTYT MOCIYKUTh OCHOBOM JJIsl BHIIOJIHEHUS] MHIMBUAYaIbHOTO MPOEKTA.

Mecmo npeomema 6 yuebnom niae.

[Ipeamer «EcTecTBO3HaHUE» BXOAUT B IpeaAMeTHYI0 001acTh «EcTecTBeHHBIE Haykn». Pabouas mporpaMmma paccuutana
Ha 204 yueOHbIX yaca (u3 pacueta o 3 yaca B Heaento B 10 u B 11 knacce).

Jns peanuzanuu nanHon Paboueld nmporpaMMbl HCHIOJB3YETCS:

1. EcrectBo3nanue. 10 kiacc. YueOnuk. ba3oselit yposens (aBrop O. C. I'abpuensn, U.I'.Octpoymon, H.C.Ilypsiesa,
C.A.Cnanxos, B.1.CuBornazos). — M.: [lpoda, 2019.

2. EcrectBo3nanue. 10 kinacc. Metonnueckoe nocodue (aBropsl O. C. I'adbpuensn, C.A,Cnankos).

3. EctectBo3nanue. 11 kiacc. Yueonuk. bazossiit ypoBens (aBTop O. C. 'abpuensn, U.I'.Octpoymos, H.C.Ilypsimena,

C.A.Cnankos, B.1.CuBornasos). — M.: [Ipoda, 2019.

Ilnanupyemble (JIMYHOCTHBIE, METAIIPEAMETHBIE U TPEAMETHBIE) Pe3yJIbTAThl 0CBOEHHUS Y4eOHOI 0 MpeaMeTa

«EcTecTBO3HAHME»



Jluunocmuvimu pe3yibmamamu 0Oy4eHus eCmecmeo3sHaAHUIO AIAIOMCA:

8 YEHHOCMHO-0PUEHMAYUOHHOU c(hepe — BOCIIMTAHUE YyBCTBA FOPAOCTH 3a POCCUNCKHE €CTECTBEHHBIEC HAYKH;

8 mpyo0osoll c¢hepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JlajbHelIIel 00pa3oBaTeibHON U MpodecCuoHanbHOM
TPaeKTOpUH;

B NO3HABAMENbHOU (KOCHUMUBHOU, UHMENIEKMYAIbHOU) cghepe — YMEHHE YIPABISITH CBOEH MO3HABATEIbHOM
NEATENbHOCTHIO.

Memanpeomemuvimu pe3yiomamamu 0C80eHUs NPOZPAMMbL NO eCMECMBO3ZHAHUIO AGNAIOMCSL:

— OBJIaJICHHE YMEHUSIMU M HABBIKAMU PA3JIMYHBIX BUJI0B MIO3HABATEIBHOMN AESATEIbHOCTH, IPUMEHEHHUSI OCHOBHBIX
METOJI0B MO3HAHUS (CUCTEMHO-UH(POPMAIIMOHHBIN aHATU3, MOJIETIMPOBAHNUE) JIJISl U3YUEHHUSI PA3IUUYHBIX CTOPOH OKPYKAIOIIETO
€CTECTBEHHOT0 MHUPA;

— OBJIaJICHHE OCHOBHBIMU MHTEJUIEKTYaJIbHBIMU OlNlepalusaMu: (popMyIupoBaHUE TUIIOTE3, aHAJIU3 U CUHTE3, CPABHEHUE,
00001IeHre, CUCTEMAaTHU3aIH, BRISIBICHUE MPUINHHO-CIIEACTBEHHBIX CBSI3€H, TONCK aHAJIOTOB;

— (opMupoBaHre YMEHHI TEHEPUPOBATH UJICU U OTIPEIEISATH CPEICTBA, HEOOXOAMMBIC JIJISl UX PEaTH3aIliH;

— (opMupoBaHre YMEHHIA ONIPENEISATD 1IN U 3a]1a4M ICSITEIIbHOCTH, a TAK)KE BHIOMPATh CPE/ICTBA PEATM3AIUU ITHX
1eJIe U MPUMEHATDh Ha MIPaKTUKe; GOPMUPOBAHUE YMEHHUI UCTIOIb30BaTh PA3IMUYHbIC UICTOYHUKHU JJISI TIOTyYEeHUS €CTECTBEHHO-
HAy4YHOU MH(POPMAIINH 1 TIOHUMAHUS

3aBUCUMOCTH OT coJiepKaHus U (OpMBI ITPEICTaBICHHON NHGOPMAIIMH | TIeJIel aapecara.

HpedMemelMu pesyiomamamu U3ydeHusd eCmecmeOo3Harnusl. .



Buinycknuk na 6azosom ypogne Hayuumcsi:

- IEMOHCTPHUPOBATh Ha MPUMEPAX POJIb €CTECTBO3HAHUS B PA3BUTUH YEJIOBECUECKON TUBUIN3AINH;

- BBIJICJISITh IEPCOHANBHBIN BKJIAl BEIUKUX YUYCHBIX B COBPEMEHHOE COCTOSIHUE €CTECTBEHHBIX HAYK;

- TPAMOTHO MPUMEHATH €CTECTBEHHO-HAYYHYIO TEPMHUHOJIOTHIO P OMMCAHUHM SIBJICHUN OKPYKAIOIIETr0 MUPA;

- 000CHOBaHHO MPUMEHATH IPUOOPHI TSI U3MEPEHHS U HAOIIOICHHS, UCTIOIb3Ys OMMCAaHNE WIIH MPEII0KEHHBIN aJrOpUTM
AKCIIEPUMEHTA C MBI TOJYUYCHHS 3HAHUN 00 00HEKTE U3YUCHHUS;

- BBISIBIIITh XapaKTep SBJICHUN B OKPYKAIOIIEH cpesie, TOHUMATh CMBICI Ha0JIF0JJaeMbIX MPOIECCOB, OCHOBBIBAsACH Ha
€CTECTBEHHO-HAYYHOM 3HAHHHU;

- UCITOJIB30BaTh JIJISI OMTMCAHMS XapaKTepa MpOoTEeKaHUs TPOIEeCCOB (PU3NUECKHUE BETUUYUHBI U JEMOHCTPUPOBATH
B3aMMOCBSI3b MEKy HUMH;

- OCYIIECTBJISATHh MOJICIIMPOBAHHUE MPOTEKAHUS HAOJII0TaeMBIX ITPOIIECCOB C YIETOM I'PAHHUIl IPUMEHUMOCTH UCIIOIB3YEMBIX
MOJICJICH;

- KPUTHYECKH OIICHUBATh, HHTEPIIPETUPOBATH M 00CYXAaTh HHMOPMAIIHIO, CoAepKaIIyocs B coodmenusx CMU,
pecypcax MHTepHETa, HAYYHO-TIOMYJISIPHBIX CTAThSIX C TOYKHU 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH; JI€JIaTh BBIBOJIBI HA
OCHOBE JIMTEPATYPHBIX JaHHBIX;

- MPUHUMATh apTyMEHTUPOBAHHBIE PEIICHUS B OTHOIIICHUH TPUMEHEHHS Pa3HOOOPA3HBIX TEXHOJOTHHA B
npo¢eCCHOHATLHON NEATCIBHOCTH U B OBITY;

- U3BJICKATh U3 OIIMCaHWI MAalllH, HpI/I60pOB N TCXHHYCCKHUX YCTpOﬁCTB H€O6XOI[I/IMI>I€ XAPAaKTCPUCTUKH OJIS1 KOPPCKTHOI'O

HUX UCITIOJIBb30BaHMA,



- 00BSICHITH NPUHITUIIBI, TIOJIOKEHHBIE B OCHOBY pabOThI TPUOOPOB;

- OPTraHU30BBIBATH CBOIO JICSITEIILHOCTh C YUYETOM MPUHIIUIIOB YCTOWYUBOTO PA3BUTHS CUCTEMBI «ITPUPOAA—00IIECTBO—
9eJI0BeK» (OCHOBBIBASICh HA 3HAHUAX O MpoIleccax MepeHoca u TpaHCHOPMAIINH BEIIECTB M SHEPTHI B IKOCUCTEME, Pa3BUTUHU U
GYHKITMOHUPOBAHUH OMOCHEPHI; O CTPYKTYPE TOMYIISIITUU U BUAQ, aIallTallUsIX OPTaHU3MOB K cpejie 0OUTaHUs, CBOWCTBAX
AKOJIOTHYECKUX (PaKTOPOB; PYKOBOJACTBYSICH IPUHIIMIIAMH pecypcocOepekeH s M 0€30IMacHOT0 MPUMEHEHUS MaTePUATIOB H
TEXHOJIOTHI; COXpaHssi OMOJOTHYECKOE pa3zHOOOpasue);

- 000CHOBBIBATH MPAKTUYECKOE UCTIOIB30BAaHUE BEIIECTB M MX PEAKIIUN B MIPOMBIIIICHHOCTH U B OBITY; OOBICHSITH POJIH
OTIPEJICIICHHBIX KJIACCOB BEIIECTB B 3arPSI3HCHUH OKPYKAIOIICH CPEeIbI;

- IEHCTBOBATh B paMKax MPAaBUJI TEXHUKH 0€30MMaCHOCTH M B COOTBETCTBHH C HHCTPYKIIUSIMH TI0 TPUMEHEHUIO JICKApPCTB,
CPEICTB OBITOBOM XMMUH, OBITOBBIX DJIEKTPHUECKUX MTPUOOPOB, CIIOKHBIX MEXaHU3MOB, TTOHIUMAsT €CTECTBEHHO-HAYYHBIC OCHOBBI
CO3/1aHUs MPEANUCAHNN;

- (hopMupOBaTH COOCTBEHHYIO CTPATETHIO 3JJ0POBhECOEPETAIONIEro (PAaBHOBECHOTO) MUTAHUS C YYETOM OMOIOTHIECKOM
1EJI€CO00PAa3HOCTH, POJIU BEIIECTB B MUTAHUU U KU3HEICATCILHOCTH KUBBIX OPTaHU3MOB;

- OOBSICHATH MEXaHHU3M BIIUSHUS HA KUBBIE OPTaHU3MBI DJIEKTPOMArHUTHBIX BOJIH U PAAMOAKTHBHOTO U3TyUYEHHUS, a TAKKE
JICUCTBUS aJIKOTOJIs, HHKOTUHA, HAPKOTUYECKUX, MyTareHHbBIX, TEPATOTEHHBIX BEIIECTB HA 3JI0POBHE OPTaHU3Ma U 3apOJIBIIIIEBOC
pa3BUTHE;

- BBIOMPATH CTPATETHIO TTOBEICHUS B OBITOBBIX U YPE3BBIYAMHBIX CUTYAIIUSIX, OCHOBBIBASICh HA TIOHWMMAHWUU BIVSHUAS HA
OpraHu3M 4eloBeKa GU3NUECKUX, XUMUYECKUX U OMOJIOTHYeCKUX (haKTOPOB;

- OCO3HAHHO JICWCTBOBATH B CUTYAIlMH BHIOOPA MPOIYKTA WM YCIYTH, IPUMEHSSI €CTECTBEHHO-HAYYHbIE KOMIIETCHITUH.



Buinycknuk na 6a3060m ypoghe nomyuum 603MONCHOCIb HAYYUMbCA:

- BBITIOJIHATH CAMOCTOSITEIbHBIE IKCIIEPUMEHTHI, PACKPHIBAIOIIME TOHUMAHUE OCHOBHBIX €CTECTBEHHO-HAYUYHBIX MOHITUH U
3aKOHOB, CO0JIIOAas MpaBuiia 0e30macHoO paboThl; MPEACTABIATh MOJYUYCHHBIE PE3yJIbTaThl B TAOIUYHOM, Ipa@uUECKOn Uin
TEKCTOBOI (hopme; eaaTh BEIBOJbI HA OCHOBE MOJIYYEHHBIX U JINTEPATYPHBIX JAHHBIX;

- OCYILIECTBIISITh CAMOCTOSITEJIbHBIN YUeOHBIN MPOEKT MJIU UCCIEI0BaHKE B 00JACTH €CTECTBO3HAHMS, BKIIFOYAIOIIUMA
ompeJiesIieHHe TeMbI, IOCTAHOBKY II€JIM U 33/1a4, BBIJIBU)KEHHUE TUIIOTE3bl U MMYTEH €€ IKCIePUMEHTAIbHON MPOBEPKHU, TPOBECHUE
AKCHEPUMEHTA, aHAIU3 €T0 PE3YIBTATOB C YUETOM MOTPENTHOCTH U3MEPEHUS, (POPMYIUPOBAHUE BHIBOJOB U MPEICTABICHHE
roTOBOr0 MH()OPMALIMOHHOTO MPOJYKTA;

- 00CYXK/JIaTh CYIIECTBYIOUIUE JIOKAJIbHbBIE U PErHOHAIBHBIE MPOOIEMBI (3KOJIOTHYECKHUE, IHEPTETUUECKHUE, CHIPHEBBIE 1
T.1.);

- 000CHOBBIBAThH B TUCKYCCHUU BO3MOXKHBIC MYTH UX PEIICHUS, OCHOBBIBASICh HA €CTECTBEHHO-HAYYHBIX 3HAHUSIX;

- HaXOJIUTh B3aUMOCBSI3M MEXY CTPYKTYPOH U (DyHKIIHEH, MPUINHON U CIAEACTBUEM, TEOPUEH U (haKTaMH MPU aHATH3E
IPOOJIEMHBIX CUTYalluii 1 00OCHOBAHWY MMPUHUMAEMBIX PEIICHU HA OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHH; TTOKA3bIBATh

B3aNMMOCBA3b MCIKAY 00J1aCTIMH €CTECTBEHHBIX HaYK.



Conep:xanue yueoHoro npeamera «EcrecTBo3HaHHe».
10 knace.

Tema 1. BBenenne (4 4.)

Benenue B ectectBo3Hanue. [lpupona-cpena oOuTaHus U KICTOYHUK JKM3HU Yel0BeKa. B3auMOOTHOIIIEHHS YelIOBeKa U
MPUPOABI, UX NHANEKTUKA. [[pupoaa — HCTOUYHHK TBOPUYECKOTO BAOXHOBEHHUS JESITENEH HCKYCCTBA.

EcTtecTtBo3HaHue — €IMHCTBO HAYyK O mpupoje. Matepusi u popMbl ee cyliecTBOBaHUs. J[HMaleKTuKa eCTECTBO3ZHAHUSI.
OcHoBHBIE 3TaIbl €10 pa3BuThs. [IOHITHE O €CTECTBO3HAHUU, KaK CUCTEME HAYUHBIX 3HAHWUW O MPUPOJIE.

Lemoncmpayuu. BugeodparmeHTsl (MOJI CEIbCKOX035IUCTBEHHBIX YO, Kapbephl AJIsl JOOBIYH YIJISI U PYIbI,
MeTaJUTyprudeckue KOMOMHaThI, ra3o- U HedrenpoBoasl, Guotunuu, 'DC, TOL u ADC, nocneacTBus 3eMIETPSICEHUN U
IyHaMU, UCUYE3HYBIINE BUJIbI PACTEHUN U )KUBOTHBIX); PEIPOIYKIIMN KaPTUH BEJIMKUX XYJT0KHUKOB C NIEH3aXaMu U JPYTUMHU
oowextamu npupossl (Illnmkuna, JleButana, AitBazoBckoro, FOoHa u p.); My3bIKalbHBIE (parMeHTHI, TOCBSIICHHBIC SBICHUSIM
npuposl (Halikosckuii, Cen-Canc, betxoBen u ap.).

[TopTpeTsl y4eHBIX-€CTECTBOUCTIBITATENEH, BHICO(PArMEHTHI TT0 HCTOPUU BO3HUKHOBEHUS U Pa3BUTHS (DU3UKH, XUMUU U
OnoIOruu

Tema 2. EcTecTBO3HAHWE U MeTOABI MO3HAHUA Mupa (17 4.)

B3zaumoceasw Meafc'Oy HayKOﬁ U mexHoiocuamu



Hcmopus uzyuenus npupoovwl. Ilpoepecc 6 ecmecmeeHHbIX HAYKAX U €20 8KAA0 6 pazeumue yusunuzayuu. Memoowi
HAYYHO20 NO3HAHUS U UX COCMAGNAIowue. HabalooeHue, usmepeHue, SJKCnepumenm, Mooeauposanue, 2unomesd, 8bloo,
nocmpoenue meopuu. @opMbl MO3HAHUS: HAYYHOE U HEHAY4YHOE. J[Ba YPOBHS HAYYHOT'O MO3HAHUS : SMIIUPUUYECKUN
(4yBCTBEHHBIU, OMBITHBIN) W TEOPETUUYECKUI(pallMOHANIbHBIN). MoenupoBaHuEe Ha TEOPETUUECKOM YPOBHE MO3HAHUS U TUIIbI
Mojenel (uaeanbHasi, aHaJIOTHsl, MaTeMaThuueckas). Poib MBICIEHHOTO SKCIEPUMEHTa U MAaTEMATUYECKOTO MOJICIMPOBAHUS B
CTaHOBJICHUH U PA3BUTHH €CTECTBEHHBIX HAyK. PYHOAMEHMAIbHbIE NOHAMUSL eCMEeCMEO3HAHU.

A3bik ecmecmeo3nanus. buonocusn. buonorndeckas CHCTEMaTHKA U €€ BAXKHEUIIINE TAKCOHbl. bUHOMUHAIbHAS
HoMeHKkJarypa. [lonstue Buna. Cucremarnka ;xuBOTHBIX. [loHaTHE TOpoabl. CucTemaTtuka pacteHuid. [lonsitue copra.
buonornueckas HomMeHKIaTypa — OCHOBA Npo(ecCUOHANBHOM AesTeIbHOCTU. Xumus. TpuBuanbHble Ha3BaHUs. PaninoHanbHast
HOMEHKJIatypa. Mexnaynapoanas HomeHnknatypa MIOITAK.

XHUMHUYECKUE PJIEMEHTBI U MMPOUCXOXKICHHE UX Ha3BaHuM . Kitaccudukanus HeopraHu4ecKuX BelecTB (OKCUIbI, KUCIOTHI,
OCHOBaHHS, COJIM) U MIPUHITUIIBEI 00pa30BaHus WX Ha3BaHui. Qu3uka. EnuHuIbl m3Mepenns Gpu3ndeckux BenndnH Ha Pycu.
Enuaniet uamMepenns pu3ndecknx BEIMYHH B HEKOTOPBIX APYTUX cTpaHax. MeXayHapoaHas CUCTeMa €AMHUI] H3MEPEHUS
¢usnuecknx BenuuuH — CH. OCHOBHBIC U TIPOU3BOIHBIC €AUHUIILI U3MepeHHs Ppuznueckux BennanH CH.

Ecmecmeennonayunvie nonamus, 3akonsl u meopuu. EcrectBeHHOHay4YHble NOHATUSA. KOHKpeTHbIE U aOCTpaKTHbIE
€CTECTBEHHOHAYYHbIC MOHATHS. 3aKOHBI ecTeCTBO3HaHUs. EcrecTBeHHOHay4YHbIe Teopun. OnucaTeabHble TEOPUH U
00BsCHUTENbHBIE TeopHH. [IporHO3HupyIOIas poiib €CTECTBEHHOHAYUHBIX TEOPHA.

Ecmecmeennonayunas kapmuna mupa. KapTuHbsl Mupa: peMruo3Has, ObITOBAasI, XyI0KECTBEHHAS.

Ecmecmeennonayunasn kapmuna mupa (EHKM).Osomouuss EHKM u ee stanbl: apucTOTEN€BCKUN, HBIOTOHOBCKHIA,



SUHIITEHOBCKAs peBOMOIMSA. [[pUHINIIBI TO3HAHUS B €CTECTBO3HAHUH: COOTBETCTBHUS, TOMOJIHUTEIBHOCTH, TPUUYNHHOCTH,
CUMMETPUHU.

Mupui, 6 Komopuvix mul sHcusem Ilpumepv cucmemamuszayuu U Ha2AsA0HO20 NPEOCMABNEeHU HAYYHO20 3HAHUSL:
NPOCMPAHCMBEHHO-8PEMEHHBIE XAPAKMEPUCMUKYU (HAHOMUD U MUKPOMUD, MAKPOMUD, Me2amup). I paHuLIbl MUPOB U YCIIOBHOCTh
3TUX TpaHull. Poib HayuHbIX doCcmudCceHUl 8 CO30AHUU HOBbIX MeXHOoA02Ull. Deotoyus mexronocull. IIpudopsl 111 N3ydeHUs
MHUPOB, UX IBOJIIOLUS OT CBETOBOro Mukpockona P.I'yka 1o ckanupytoiiero TyHHenbHOro Mukpockona (CTM) u atoMHO-
cuioBoro Mukpockona (ACM). MonekymnsipHOe paclio3HaBaHUE U €0 POJIb B MPUPOJE U KU3HU yeoBeKa. KoMIbroTepsl
Oyny1ero.

Jlemoncmpayuu. IlopTpeTsl yueHbIX- ecTecTBoucIibITaTeneit (I'.I'anunes, JI.Menneneesa, I .Menzaens, H. beketosa, M.
®dapazes), pa3auyHbie MaTepUaibHble PU3nUYecKue (3IeKTpodOopHas MalllMHA — MOJI€]Ib MOJIHUU, KPUCTAIUNTMYECKUE PEIIETKH
Pa3ITUYHBIX TUIOB), OMOIOTHYECKHE (MYJISIXKH IIBETOB, OPTAHOB TeJa Ye0BeKa), reorpaduieckue (rao0yc, KapTa, TeUTypHil),

XUMHUYECKHUE (MapOoCTePIKHEBBIE U OOBEMHBIE MOJIETTH MOJIEKYJ Pa3IMYHbIX BemecTB). Calpl ¢ MOACISIMU CTPOCHUS
atoma Tomcona u Pesepdopna.

OTHOCHUTENBHOCTD MOHATHS yCTOTH. Pa3znuunbie pu3ndeckue, XuMudeckue u Ononorudeckue mojaenu. [loprpeTs
Apuctorens, K.JIunnes, Y. Jlapsuna; BuaeopparMeHTsl ¢ TAKCOHAMH B OOTAaHUKE W 300JIOTHH M TIPUMEPHI CHCTEMATHKHU
OTJICTIbHBIX PACTCHUM U KUBOTHBIX. Tabnuia, cnaia win BuneopparmedT «Homenkinatypa MFOTTAKY; Tabnuibl wim cnaisl ¢
AHUMAITMSMH 110 OOITUM TIPUHITUIAM 00pa30BaHus Ha3BaHUW BaKHEHIITUX KIIACCOB HEOPTAHMUECKUX COSTMHEHHUIN — OKCHIOB,

KHCIIOT, OCHOBaHUS, COJIEH, - U UX KIaCCU(DHUKAIINH.



[Toptperst Oma, Kynona, HetotoHa, DitHiTeliHa U Jp.; TAOIHIBI OCHOBHBIX M IPOU3BOAHbIX enunul] CU; nuHamuueckue
BUJI€O(DparMeHThl, WIUTIOCTPUPYIOLIME BAXKHEHIITUE MOHATUS (PU3UKY IPUMEHUTEIBHO K TEME YPOKa; CJIaiil Wi BUAeoPparMeHT
«CTapopyccKue eIMHULIBI U3MEPEHUS HEKOTOPHIX (PU3NUYECKUX BEIHMUUHY. TaOauibl U BU1e0(PparMeHThl, UIUTIOCTPUPYIOLIUE
Ba)KHEUIIINE TOHITHUS, 3aKOHBI U TEOPUM €CTECTBEHHOHAYYHBIX NUCIUIUIMH MO KypCy OCHOBHOM HIKOJIbI. BuneodparMeHTsl u
CHAWJIBI IO SBOJIIOIMHA MUKPOCKOTIOB.

Jlabopamopnvie onvimesi. 1 .IlocTpoeHre paBHOCTOPOHHUX TPEYTOJIBHUKOB U3 CIIMYEK HA IMJIOCKOCTU U B IPOCTPAHCTRE.
2.nnrocTtpalius NpuHLIKIA COOTBETCTBUS. 3. MoenupoBaHue NpuHIUNa padoThl CKAaHUPYIOIIETO MUKPOCKONa. 4.
JlokazatenbCcTBO OEIKOBOM MPUPOLI (HEPMEHTOB.

Ilpaxmuueckas paboma Nel. IMIUpUIECKOe TO3HAHUE B U3YUYEHUH €CTECTBO3HAHMUS.

Ilpakmuueckas paboma Ne2.Habnroienrie 3a U3MEHEHUEM TEMIIEPATYPHI JIbJIa U €r0 COCTOSTHUEM MIPU HArPEBAHUM.
Ilpaxmuueckas paboma Ne3.IlocTpoeHHE TPOCTPAHCTBEHHBIX MOJICIICH HEOPTaHUYSCKUX H OPTaHUICCKUX COSTUHCHHH B

COMOCTAaBJICHHUH C UX CBOMCTBAMHM.

Ilpaxmuueckasn paboma Ne4. Habnronenne 3a TOpsIIei CBEUOH.

Tema 3. Meramup (12 4.)

Yenosex u Beenennasa. XpoHOJIOTUSI aCTPOHOMUYECKHUX MPEJICTABICHUN U OTKPBITHII: TEOIIEHTPUYECKAs] CUCTEMA MUPA;

AHTPOIIOLIEHTPUYECKAs CUCTEMA MHUPA; TeTMOLEHTPUYECKasi cucteMa Mupa. AcTpoHOMBI 16-19 B.B. U UX BKJIaJl B pa3BUTHE



npeacrasieHuil o Beenennoi. Kocmonorus. Bxkitag oredecTBEHHON HAYKH B MUPOBYIO KOCMOJIOTHIO. Pakemonocumeinu,
UCKYCCMBEeHHble CNYMHUKU, OpOUmManvbHble CManyuy, niaHemoxoowl. Mcnonv3osanue cnymHukossix cucmem 6 cgepe
ungopmayuonnvix mexronocui. CospemenHvle HAYYHO-UCCAC008AMENLCKUE NPOSPAMMbBL NO U3YUEHUIO KOCMOCA U UX 3HAYeHUe.
Ilpobnemsi, ceazannbvle ¢ 0c6oeHUeM KocMoca, U nymu ux peuieHus. Meaxcoynapoonoe compyonuuecmeo. Ilpoucxorcoenue u
cmpoenue Beenennoii. Duznyeckue SIBICHUS U 3aKOHBI, CBSI3aHHBIC C IIPOUCXOKICHUEM U CTpoeHrueM BceenenHoit. EnquHuib
M3MEpeHHsT KocMUUeCcKuX pacctossuuil. He6ecHnie Tena. Co3pesnus. 3Be3HbIe CKOIIeHUs. 3Be3bl. [maneTs. KomeTsl,
METEOPUTHI, ACTEPOUIBI.

Kak uenoeek uzyuaem mecamup. llepBbie Teneckonsl U o0cepBaTopun. PagnoTeneckomnbl 1 MEXIJIaHETHBIE CTAHIIUH.
OpOutanbHas actpoHomuyeckas oocepatopust (OAO).

3akonwl OsusicenHun HedecHvlx me. 3akoHbl Kerepa. 3aKoH BCEMUPHOTO TAroteHus. KocmMuueckne CKOpoCTH.

TI'anakmuxu. O61mue cBeneHus o ranaktukax. Yepnsie apipel. Kimaccudukanus ranaktuk. Hama ranaktuka. MiteuHbiid
nyTb. KBazapsr.

36e30b1. Connuye. 3Be3/1b1, X pOXKJIeHHE. XapakTepucTuku 3Be3/l. [Ipoucxoxaenne ConHua u ero ctpoenue. CTpykTypa
conmHevyHoi atMocheprl. COTHEUHBIN BETEP.

Conneunasa cucmema u ee niaanemot. Ctpoenue Conneunoit cucreMsl. [1nanersr Conneunoit cucremsl. JIpyrue

CTPYKTYPHBIC 3JICMCHTBI CoHEYHOM CHCTEMBI: CIIYTHHUKHU ILIAHCT, aCTCPOHUAbI, KOMCTbI, MCTCOPHUTHI.

Tema 4. O6oa0uku 3emin: autocdepa, ruapochepa, atmocdepa (13 4.)



Cmpoenue 3emau. Jlumocghepa. BruyTpeHHee cTpoeHUE 3€MIIM U €€ XUMHYECKHI cocTaB. CTpOECHHUE U COCTAB
nutocdepbl. Munepansl u ropasie nopoasl. Pyasl. Jlutochepusie mnutel. 3emierpscenus. [llkana Puxrepa. UnTeHCMBHOCTH
3emierpscenuid. Llynamu.

Tuopocgepa. Oxeanvt u mopsa. Coctas rugapochepsl. MupoBoit okean. Mops. Hetunuunsie mopsi: Capraccoso,
Kacnmiickoe n Apanbckoe. Tema MOpsl B IPOU3BEACHUSIX MUPOBOU XyA0KECTBEHHON KYJIBTYPHI.

Boowt okearnoe u mopeit. XuMn4ecKuil COCTaB MOPCKOM U okeannudeckou Boabl. [Ipomunne. Jlen B okeane. I'pennanaus.
AnTapktuaa. JIsmxkenue Boa MupoBoro okeana. [IpunuBsl v oTiiuBel. Mopckue TeueHus. Tunsl KauMara.

Boowvt cywiu. Bonp! cymin u ux knaccudpukanus. Pogauku. I'eiizepsl. MuHepanbHble BOJbI U UX KilacCU(HUKALIUS.
[Tpo6nema npecHoit Boapl. O3epo baiikan. KapctoBbie siBlieHHST 1 00pa30BaHUE CTAIAKTUTOB M CTAJJarMUTOB. AHOMAaJIbHbIC
CBOMCTBA BOJIbl U UX 3HAUYECHUE B IPUPO/IE.

Ammoceepa. Ilozooa. Atvmocdepa u ee coctaB. BeprukansHoe ctpoerne armochepsl: Tpomocdepa, crpatocdepa,
Me3ochepa, Tepmocdepa, sk3ochepa. CocraB Bo3ayxa. O30HOBBIE ABIPHI U TAPHUKOBBIN 3¢ dekT. [Toroga n kimmar.
Ammocghepnoe oasnenue. Bemep. AtmocdepHoe napinenue. Kecconnas u BeicoTHas 00je3HU. [IMKIOHBI M aHTUITUKIIOHBI.
Atmocdepnbie GpoHTHL. BeTpa v uX BUABI: MIKBaJI, CMEpY, aHTUIIAcCaT, ImaccaT, oOpu3, pEH, 60pa, CHPOKKO, MyCCOHBI, Tal(yHHI,
yparasbl, CMEpYH, TOPHAIO.

[lIxana bodopra.

Bnaasxcnocms 6030yxa. Bnaxuocts Bo3ayxa. [Icuxpomerp u I'urpometp. Touka pocsl. O6naka, ux GopMbI U pa3Mephl.
Tyman. Ocanku 1 ux Tunsl. Pagyra.

Hemoncmpayuu. OO0pa3isl pysl, MUHEPAIOB U TOPHBIX MOPO, PU3NYECKAst KapTa MOTYyIIapHil, aTaachl.



Kaptel: Mopckux Teuenuid, pusznueckue kaptol Mupa u Poccuiickoit @enepanuu.

Buneodparmentst u gpororpaduu no reMe ypoka: CTpoeHHe 3eMId, 3eMJIETPSICEHUs, IIyHaMH, pa3IM4YHbIe OKEaHbl U MOPA,
alicOepru, MOpCcKue TeYeHUs, POAHUKH, Tei3epbl, 03epo baiikas, KapcTOBbIE SIBIICHUS (CTAIAKTUTHI U CTAJIarMUThI), aTMocdepa u
€€ COCTaB, IUKJIOHBI U AHTULIMKIIOHBI, BUAbI BETPOB, TyMaH, paJayra, OCaJKH pa3jndHbIX TUMOB. Penpoaykuuu kaptuH - .
AiiBazoBckuit «/leBsaToiit Bany, . JleButan «beper Cpenuzemuoro mopsi», M. Illumkun «Ha 6epery mops», JI. JlaropHo
«Mope», A. PeutoB «Ha ronybom npoctopey; pparMeHThl My3bIKadbHbIX mTpousBeneHuil - H. Pumckuii-Kopcakos «Canko», K.
Heb6roccu «Mope», M. PaBenb «Jlogka B okeane» u3 coopHuka «3epkanay, I1. Yalikosckuii «Jlebeaunoe ozepo», M.
Mycoprckuit  «CHerypoukay. [IpeBpaiiieHus HepacTBOPUMBIX KapOOHATOB KaJIbIIUSI U MarHusl (CpeIHUX COJIeil) B paCTBOPUMBIE
rUApOoKapOOHATHI (KUCIIBIE COJIM) U 00pPaTHO — MPUYMHA 00PAa30BaHUS CTAIAKTUTOB U CTAJIArMUTOB. MoJieTMpOBaHKE
napHukoBoro ¢ dekra. [Ipubopsi: g uzmMepenust atMmochepHoro JaBieHus (0apoMeTpshl), 11 U3MEPEHHUS BIaKHOCTH BO3yXa
(TUTPOMETpHI).

Jlabopamopnvie onvimoi. 1.M3ydeHne cocraBa rpaHuTa. 2. MoaennpoBaHUue BRICOKOW MIOTHOCTHUBOIBI MepTBOTO MOPSI.
3.Pacmmpenue BOJbI ITPY HATPEBAHUH.

Ilpaxmuueckasn paboma Ne 5.VI3ydeHne KOJJIEKIIMA TOPHBIX TOPO/T

Ipaxmuueckas paboma Ne 6.VI3ydeHne mapaMeTpoB COCTOSTHUS BO3/lyXa B KAOMHETE.

Tema 5. Makpomup. buocdepa. (21 u.)



Ku3nw, npuznaxu xcueo2o u ux omunocumenvHocms. (OCHOBHBIE CBOMCTBA )KMBOI'O OPraHU3Ma: €IMHCTBO
XUMHUYECKOT0 COCTaBa, 0OOMEH BEIIECTB, CAMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, K3MEHUUBOCTh, Pa3BUTHE U POCT,
pa3apaXxuMoCTh,  JTUCKPETHOCTb U LEIOCTHOCTh, YHEPrO3aBUCHUMOCTb.

XKuBbie cUCTEMBI, KaK CaMOYMPABJISIONINECS, CAMOPETYJIUPYIOIIUECs, CaMOOpraHu3yoluecs cuctemMbl. Tpu Havana
TepMoauHaMuKu. [loHsATHE SHTpONUU.

Ilpoucxoicoenue rxncuznu na 3emne. OCHOBHBIE TUIIOTE3bI MPOUCXOKIACHHS KU3HU HA 3eMJIE: KPEAlMOHU3M, TUIIOTE3a
CaMOITPOU3BOJILHOIO 3aPOXKICHUS AKU3HU U3 HEXKUBOTO, KOHLIETIUSI OMOreHe3a, TunoTe3a NaHCIepMHUH.

['mnoTe3a NpoUCXOXKACHUS )KU3HU IMyTeM OMOXUMHUUYECKO 3Botonnu (runote3a Onapuna—XomnaeitHa). Juckyccus o
BO3MOKHOCTH CYIIIECTBOBAHUS BHE3EMHBIX [IUBUIN3AIUH.

Xumuueckuii cocmae Kiemku. XUMUUECKasi OpraHru3alns KJIIETKA HA aTOMHOM — 3JIEMEHTHOM, - YPOBHE.
MakposneMeHnTbl. MUKpO3JeMeHTbl. MOJEKYISpHBIN YPOBEHb XUMUYECKON OpraHU3allK KJIETKH (MOJEKYISPHBINA COCTaB
kietkun ). Heoprannueckue coequuenus kiaetku. Boaa u ee posib. Munepanbhbie coinu. OpraHndeckre BellecTBa KIETKU.

Ypoenu opzanuzayuu scuznu. Knetounbelii ypoBeHb OpraHu3aIluy )KU3HU Ha 3eMiie. TKaHEBBIN ypOBEHb. THIBI TKaHEH
KUBOTHBIX (SMUTETUATBHAS, COeTMHUTEIbHAS, MBIIIICUHAs, HEPBHAS) M pacTeHul (oOpa3oBaTenbHast, MOKPOBHAsI, OCHOBHAS H
npoBosias). OpranHbiid ypoBeHb. OpraHu3MeHHBIN ypoBeHb. [lonynsaiinoHHO-BUI0BOM ypoBeHb. bruoreoneHoTH4IeCKuit
ypoBeHb. bruorieno3. buocdhepHsiii ypoBeHb.

Ilpokapuomul u 3ykapuomst. [IpoxapuoThl 1 SyKapuoTHl. bakTepun u ux kinaccudukamms: mo Gopme (0aUIIBI, KOKKH,
CIUPHWILIBI, BUOPHOHBI), TI0 TUITY MUTAHUS (CanmpOUTHI, TAPA3UTHI), IO OTHOIICHUIO K KUCIOPOIY (a3p0o0bl, aHA3POOHI).

OcobeHHOCTH CTpOoeHUsI OaKTepUil U UX KU3HENEATeNbHOCTH. Ponb OakTepuu B Ipupoe U KU3HM denoBeka. [{uanobakrepun



(cuHe-3eneHbIe BOJOPOCIN) U OCOOCHHOCTH UX CTPOEHUS U JKU3HEeeaTeIbHOCTH. Porb ninanoOakTepuit B npuponae. CtpoeHue
KJIETKHA 3YKapHUOTOB.

Knemounaa meopusa. Ilpocmeiimue. Bupycwi. Kiietounas teopus u ee nonoxenus. [Ipocreitimme: XryTukoBbIe,
pEeCHUYHbIE, aMeOOUIHbIE. 3HAUCHUE POCTEUIIINX B MPUPOJIE U )KU3HU yenoBeka. Bupycel. CTpoeHre 1 0COOCHHOCTH
KU3HEAEATEIbHOCTU BUPYCOB. BupycHoie 3a0oneBanus uenoseka. BUY u CITU/L. I'pubsi. Ponbs rpuboB B mpupoje u B
XO35MCTBE YEIOBEKA.

Honamue ouonocuueckoii 38010yuu. Ieontouuonnas meopus. llonstue 6MOIOrNYECKON 3BOTIONUU. JJTUTEBHOCTD,
HEOOpaTUMBII XapaKTep, HAPaBIECHHOCTh 3BOJOIMU. OCHOBHbBIE HAMPABJICHUS SBOJIONUHU. brogornueckuii mporpecc.
buosornueckuii perpecc. AHTPOIIOT€HE3 U €r0 STallbl.

[Ipeanocwuiku co3znanus 3BosroMOHHON Teopun Y./lapBuHa. Jlornueckas cTpykrypa gapBuHHU3Ma (M30bITOUHAS
MHTEHCHUBHOCTbH Pa3MHOKEHUs, 00pb0a 3a CyIIEeCTBOBAHKE U €€ BUJIbI, ECTECTBEHHBIH 0TOOP). CHHTETHYECKAs! TEOPUS IBOITIOLIHH.
MuxkposBomonusa. BugoobpazoBanue (reorpaduueckoe B 3K0JIOruIeckoe). Makpo3BOIOus. [IBIKYIITUE CHIIBI BOJIFOIUH
MYTallMOHHBIN MPOIIECC, TOMYJIALMOHHBIE BOJIHBI, U30JA1Hs. POPMBI €CTECTBEHHOTO 0TOOpA: CTAOMIM3UPYIOLINNA, TBHKYIIUH,
JIU3PYIITUBHBIMN.

Coepemennvle Memoovl ROOOEPHCAHUA YCHOUUUBOCHU OUO2E0UECHO308 U UCKYCCHIBEHHBIX IKOCUCH EM

[TonsiTue s3xocucteMel. buoron. buonenos. buozceoyeros, cmpykmypa u ocHoswl pyHkyuornuposanus. OTauyuus
OuMoreoneHo3a ot AIKocUcTeMbl. HecTaOuiabHbBIE 1 CTAOMIIBHBIC YKOCUCTEMBIL. buoceoxumuueckue nomoku. Kpyeosopomoi
sewecmea. Ilpunyunvl ycmouuusocmu duozeoyernoso8. Hayunvle ocnogvl co30anus u no00epiHcanuusi UCKYCCMBEHHbIX

IKocucmeMm. Hpou%odcmeo pacmumeﬂbﬂoz‘j U AHCUBOMHOBOOYECKOU npodykuuu I’Zp06ﬂ€Mbl Koaudyecmed U kauecmeda.



Knacmepuwiii nooxoo kak cnocob eoccmanosienus 6Uo2eoxumuyeckKux nomoKo8 8 UCKYCCMBEEHHbIX IKOCUCEMAX.
Anmubuomuxu, necmuyuosl, CMUMYIAMOPbL pOCMA, YO0OPeHUsl U uUx npupoonsle ananozu. IIpobrema ycmouuueocmu 20pooOCKux
IKOCUCEM.

Iuwesvie yenu. Ixkonozusa. Ixonozuveckue paxkmopel. TUNONOTUA KUBBIX OPTraHU3MOB SKOCUCTEMBI: TPOAYLIEHTHI,
KOHCYMEHTBI, peAyleHThI (canpodutsl). ABTOTpodbl. I'eteporpodsnl. IloHaTHE 0 MUIIEBBIX (TPOPUUECKUX) LIETISX
ouoreonieHo3a. [lumesas nens. J[Ba OCHOBHBIX THMNA TPOPUUECKUX 1IeTIel — nacTOuIlHbIe (1IENX BbleJaHNsI) U IeTPUTHbIE(LICTTH
paznoxenus). [luiesast cetb. DK0OIO0rUUECKUE MUPAMUIbl (UUCIEHHOCTH, OroMacchl, sHeprun). Ilpasuio 10 %. [louarue 06
skojorud. OCHOBHBIE MPOOIEMBI IKOJOTUU. DKOJIOTHYECKUE (aKTOpPbl: a0UOTUYECKUE, OMOTHUECKHE, AaHTPOTIOT€HHBIE.

AKono0cuyeckue npodiemovt cOBpPEMEeHHOCHU

buocdepa u ee rpanunpl. Konnenuus sBononuu 6uochepsl B. U.Bepnaackoro. Hoocdepa. Texnochepa. OcHoBHBIE
MOAXOABI B yUEHHUH 0 Ouocepe: s3HepreTudecKuid, OMOreoOXuMUIeCKui, MHPOPMALIMOHHBIN, MPOCTPAHCTBEHHO-BPEMEHHOM,
HoochepHbIi. buocghepa: smanvl popmuposanus u cyenapuu pazgumust. AKMyaibHbvle IKoA02UYecKue npooiemol: 2100aibHble,
PecUOHANIbHbIE, TOKANbHbLE, UX NPUYUHBL U CledCmBUsl. DKolo2uyecKue npooieMvl 3Hepeemuieckol ompaciu. AnbmepHamusHas
sHepeemuxa. Payuonanvnoe ucnonvsosanue snepeuu u s3HepeocoepedicerHue. Inepeemuyeckas 6e30nacHocmo.
TpancuayuonanvHvie npoekmul 8 ooaacmu dHepeemuku. Memoowl uzyuenuss cCoOCmosHus. OKpyxcaroujel cpeovl. Mzmenenus
OKpyHcaoueli cpeowvl, Kak CMuMyi 0Jis pa3eumusi Hay4HblX UCCIe008aHUll U meXHoio2ull. Ecmecmeenno-Hayunvle no0xoosl K
PpeuleHuro 3K0102uecKux npooiem, npupooocbepezarowue mexHoarocuu. MexrcoyHapooHvle U poccUulicCKue Npocpammbvl peuleHs
9KON02UHeCKUX npodiiem u ux 3¢pgexmusnocms.

Ilpobaemvl omx0006 u 3azpa3HeHus OKpyHcarouieil cpeol



Ilpobnema ysenuuenus konuvecmsa omxo0oos. bvimosvle, KoMMyHaNbHbLE, NPOMbLULLIEHHbIE 0mMX00bl. Co8peMeHHble
mexHono2uu coopa, XxpareHus, nepepabomxku u ymuauszayuu omxo0oos. 1100xo0vl k cokpawjenuro omxooos, 6€30mxooHnbvie
mexnonozcuu. Mcmounuxu 3azpsasnenus okpycaroujeli cpeowl. llepcnekmugnvle mexHono2uu TUKEUOAYUU NOCIeOCMEUL
3azpsAzHeHus OKpycaroweti cpeovl. Pekyibmusayus noussl u 600HuIx pecypcos. Cucmembl odoouucmku. MescoynapooHvie
npocpammsl O 0OPAWEHUIO ¢ OMXOOAMU U COKPAWEHUIO 8030€UCMEUSL HA OKPYIHCAIOWYIO cpedy, ux d¢pdexmusHocme.

B3aumoceaszv cocmoanua okpyscarouieii cpeovt u 300p06bs 4esl06eKa

leepaoayus oxpyacaroweti cpeovl. [Ipoepammovl MOHUMOPUHEA KAYeCmea OKpyicalowell cpeobl. 3azpsazHenue 6030YUHOL,
B00HOIL cpedbl, NOYBbL, NpuyUHbL U cieocmsus. lllymosoe 3aepsaznenue. Inekmpomasuummuoe gozoevicmsue. IIJ[K. Ycmotiuusocmo
Op2aHU3Ma U cpeovl K Cmpecco8biM 8030eUcmausim. 3a00nesanus, Ces3aHHble CO CHUNCEHUEeM KA4yeCmaa OKpyicaloweli cpeobl.
Hnousuoyanvnvle ocobenHocmu op2anuzma npu 6030eticmsuu paxmopos okpyxcaoweti cpeovi. CogpemeHHble mexHON0SUU
COKpAUjeHUsi He2camueH0o20 8030elicmaus hakmopos okpyicaroueli cpeovl. Hayunvie ocnoswl npoekmuposarus 300po8ou cpeovl
ooumanus.

Jlemoncmpayuu. BuaeopparmeHTsl 1 hoTorpaduu 1Mo TeMe: Mporecchl THUCHUS, OPOKECHHE, TIPOLECCH TUCCHMUIISIINNT;
MPEACTABUTEIIH MPOKAPHUOT U IYKApHUOT; OCOOCHHOCTH CTPOSHHUS BUPYCOB, IPEJACTABUTEIIN 11apCTBA TPUOOB, IKOJIOTHUSCKUE
CHUCTEMBI, TIPUMEPHI MUIICBLIX Mereii. PacTBopeHre B BOAE XJIOPOBOAOPOAA (JIUCCOMMAITUS COISTHON KHCIIOTHI), pACTBOPEHHE
KPHUCTAJIJIOB TTIEpMaHraHaTa Kajausl WM MEIHOTO Kylopoca B BoJie, HCTIapeHHe BOABI, U] dy3us maxydnux BemecTB (0JeKOJI0HA) C
ropsIIeH JTJaMIIOYKH HaKaJIMBaHUs, HCTIAPCHHUE KAIUIA CIIHPTa ¢ PUIBTpOBAIBHON OyMaru wim caideTku. Penpoaykiuu kapTuH
BEJIMKUX XYJA0KHUKOB Ha TeMY 00)KECTBEHHOTO MPOUCXOKISHUS KU3HH; PA3TUMIHBIX IPUPOIHBIX IKOCHUCTEM. TabIuIbl 1

MJIaKaThl: «XHUMHUYECKUN COCTaB KJICTKH», « IBOJIOIIMOHHOE APEBO PACTCHUIN), « DBOJIIOLIMOHHOE JPEBO KUBOTHBIX),



«IBOJIIOIHOHHOE APEBO MpUMATOB U uesioBekay. [loprpetsl A.W. Onapuna u [[x. b. Xongeina, T.11IBanna, /[.M. iBanHOBCKOTO
u J. Jlxkennepa, A. Tenciu, B. CykaueBa, J. ['exkens, B..Bepnanckoro, Y./lapuna. [InakaTel 1 MyJIsKM OPTaHOB U CUCTEM
OpraHOB PacTEHUM, YeoBeKa 1 )KMBOTHBIX. JleMoHCcTpalus mpoiiecca (POTOCUHTE3A.

Jlabopamopnvie onvimsi. 1. CBoiicTBa 6e1K0B. CBOMCTBA rt0K03bl. CBOMCTBA caxapo3bl. CBOMCTBA KpaxMala.

Ilpaxmuueckas paboma Ne 7. PaciozHaBaHWE OPraHUYECKUX COCTMHEHUN

llpaxmuueckas paboma Ne 8. I3ydeHue pacTUTEILHON U )KUBOTHOM KJIETKH

lIpakmuueckas paboma Ne 9. I3ydyeHne MUKPOCKOITUYECKOTO CTPOCHUS dKUBOTHBIX TKaHEH

llpaxmuueckas paboma Ne 10. H3yuenue nosedenus npocmeuiux npocmeuuux noo MUKpOCKONOM 8 3a8UCUMOCMU OM
XUMUYECKO20 COCMABA 800HOU CPeObl.

llpaxmuueckas paboma Ne 11.H3yuenue 3aumocesseli 8 UCKYCCMBEHHOU IKOCUCeMe — aKkeapuyme u cocmasienue yenet

numarusl.

Ilpaxmuueckas paboma Ne 12. I3ydenue OBITOBBIX OTXOJIOB. Pazpabomka npoekma pazoenvhozo cbopa mycopa.

Tema 6. AouoTuueckue paxkTopbl M MPUCIOCOOJIEHHOCTH K HUM KMBBIX OPraHu3MoB (26 4.)

Ocobennocmu knumama Poccuu. 30na apkmuyeckux nycmuovlHob, MyHOp U
aecomyndp. Knumar Poccun. IlpupoaHo-knumarndeckue 30HbI Poccun: apkTUUECKUX MYCTBIHB, TYHIP, IECOTYHAD,
Talrd, CMEIIAHHBIX U MHPOKOJIUCTBEHHBIX JIECOB, JIECOCTENHAS, CTENEU, IOIYITYCTbIHb, ITyCTHIHb.

PazHoo06pa3ue u nprucrnocoOIeHHOCTh JKUBBIX OPTaHU3MOB K TOW WJIM MHOW MPUPOIHO- KIMMATHIECKOU 30HE.



Inekmpomaznumuan npupooa ceema. CpeT. Pa3BUTHE NPEACTABICHUN O NPUPOJIE CBETA. DIEKTPOMArHUTHOE
u3nydyenue. Jlnuna BonHel. Yactora konebanuit. [llkana 31eKTpOMarHUTHBIX BOJIH. 4-JIyun, peHTreHOBCKOE U3Ty4YeHHUE,
yiIbTpaduoAETOBOE U3NYUCHUE, BUIUMOE U3TyueHHEe, HHPPAKPACHOE U3TYyUYEHHE U UX POJib B IPUPO/JIC U KU3HU YEJIOBEKA.

Onmuueckue ceolicmea ceema. JIBoicTBeHHas mpupoaa cBeta. @OTOH. 3aKOHBI OTPAXKECHUS U MPEIIOMIICHUS CBETA.
OTHOCHUTENBHBINA MOKA3aTENb NpeIOMIICHUA. DaKTOPHI, BIUSIOMINE HA MOKA3aTENb MPEIOMIICHUS : MPUPO]Ia BEUIECTBA,
TeMreparypa, JJIMHa BOJHbI Majiatoniero u3inyuenus. Pedppaxromerp. Jducnepcus, audpakuus u uatepdepeHius cBeTa.

Ceéem u npucnoco61eHHOCHb K HEMY HCUBBIX OP2aHU3MO06. BinsiHUE CBETa HA OPraHU3ALUI0 KU3HEHHOTO UK
opranu3mMoB. buoputmsl. @otocunTe3. Knaccudukaius pacteHuil Ha CBETONIOOMBBIE, TEHETIOOUBBIE U TEHEBBIHOCIUBEIE.
@oToTpONU3M. 3HAYEHHUE CBETA ISl OPHEHTALIMU KUBBIX CYIIECTB B MPOCTPAHCTBE. DBHOIIOMUHECHEHIMSA U €€ POJIb B KU3HU
KUBOTHBIX.

Buympennaa snepeua makpockonuueckoi cucmempl. TepMOJIMHAMUKA U €€ TPOTHOCTUYECKOE 3HaUCHUE. BHyTpeHHs s
JHEprus TEPMOAMHAMUYECKOMN cuctembl. [lepBoe Hauano tepmoauuamuku. Temnonepeaaya. TermmonpoBogHocTh. KoHBekus:
€CTECTBCHHAs U IPUHYAUTENbHAsA. TemIoBOe U3IIyYeHHUE.

Tennoeoe pasnogecue. Temnepamypa. Bropoe Hadano tepMmouHaMuku. KonndecTBo TerioTel. TennoeMKOoCTb.
TennmoBoe paBHOBecue. TepMOIMHAMHYECKUE CUCTEMBI TPEX TUIIOB: U30JUPOBAHHBIE, 3aKPBITHIE U OTKPBITHIE. TeMnepaTypa, KaKk
rapamMeTp COCTOSHHUS TEPMOJIUHAMHUYECKOU CUCTEMBI.

Temnepamypa u npucnocod1eHHOCHb K Hell HCUBIX OP2AHUIMOG.

TepMoperyisiuusa B KUBOU npupoe. TerionpoayKIuys U TeIIo0TaAada. MexaHu3Mbl TEpMOPETYIISLNHN KUBOTHBIX U

pactenuii. Temmepartypa Tena yenoBeka u ee pusuonornyeckas posb. Kimaccudukanus >KMBOTHBIX 110 TEMIEPATYPHOMY PEXKUMY



Ha TOMOMOTEpMHBIE MONWKWIOTEPMHBIE U rerepoTepmubie. Krnaccudukaiiyss opraHu3MoB 10 TEMIIEPATYPHOMY UHTEPBATY
OoOUTaHUS: SBPUTEPMHBIC U CTCHOTEPMHbBIC. AKKIIUMaTH3a1usl. TeMrepaTypHbIil peKuMm.

Cmpoenue monexkynvl u gpusuueckue ceoiicmea 600vl. CTpoeHUE MOJIEKYIBI BOAbL. Bosa kak pacTBoputelb. @u3ndeckue
CBOMCTBa BOJIbl: aHOMAJIbHAsI TEMIIEPATYpPHAst 3aBUCUMOCTh IJIOTHOCTH BOJIbI; BBICOKOE TOBEPXHOCTHOE HATSIHKEHUE BOJIBI;
AHOMAJIPHO BBICOKHME 3HAYCHUS TEMIIEPATYp KUIICHUS U TIJIABIICHUS BOJIBI; BHICOKOE 3HAYCHUE TETUIOEMKOCTH BOJIBI.

3HaueHue GU3NUECKUX CBOMCTB BOBI IJISI TPUPO/IBI.

Anexkmpoaumuueckasn ouccouyuayusn. OCHOBHBIE TTOJO0KEHUS TEOPUH dJIeKTporuTHdeckoit auccouuanuu (TI).
DIIEKTPOIUTHI U HEAJIEKTPOIUThI. Kitaccudukarus HOHOB 110 pa3IMYHBIM OCHOBAHUSAM. MeXaHU3MbI TUCCOIUAIUHN JIEKTPOJIUTOB
C Pa3HBIM TUIIOM XHMHUYECKOH CBs3U. CTENEHb ANEKTPOJIUTHUECKON nrucconuanuu. Conu, KUCIOTHI U OCHOBaHHUs B cBere TO/I.

Pacmeopumocmeo. pH, kaxk nokazamens cpedvi pacmeopa. PaCTBOPUMOCTD U €€ KOJTUYECTBEHHAS XapaKTEPUCTHUKA —
kodhummreHT pactBopuMocT. MaccoBas J10JIsl paCTBOPEHHOT'O BEIIECTBAa B paCTBOPE.

Bona xak amdonur. [Tonstue pH pactBopa. 3nauenue pH B npupoae. 3nauenus pH Gpu3HoI0rHdecKux KUIKOCTEH
YeJoBeKa B HOpME.

Xumuueckue ceoiicmea 600bl. XMMUYECKHE CBOKWCTBA BOJIbI. B3aumopencTBre BOAbI ¢ MeTauIaMu. B3aumopencraue
BOJIbI ¢ oOKcuaamu. ['uaparanus. BzaumoeiictBre Bojibl ¢ coisaMmu. ['uaponus. Paznoxenue Boasl. [loHsTHE 00 25IEKTpOIH3E U
¢dotonuse.

Booa - abuomuueckuit paxmop 6 yncuznu pacmenuii. Ponb Boasl B Onochepe: KoapiOens )KU3HU, Cpeia 00UTaHwMs,

Y4aCTHHUK OMOXMMHUYECKHX IIpoHecCCoOB, Y4aCTHUK CO3JaHUA 6I/IOFeOHeH030B, PETYIIATOP KIIMMAaTa Ha INIAHCTC. FH,Z[pOJII/IB



OpraHUYECKUX BEIIECTB B KUBbIX opranuzmax. Knaccudukaius pacTeHUl 10 OTHOIICHHUIO K KOJIMYECTBY BOJBI B OKPYXKaKOIIEH
cpeae:TuaaTtoPuTel, ruAPoPUTHI, TUTPOGUTHI, ME30PUTHI, KCEPODUTHI.

Conenocms, kak abuomuueckuit pakmop. Conu. Knaccudukanus coneit. Hauboinee pacnpocTpaHeHHbIE KUCIbIE COJH,
ux mpuMeHeHue. XKectkocts Boasl. Coii Kak MUHEpaiooOpasyrolre BemiecTBa. Conu — abnoTuyeckuid GpakTop.
[Ipucnoco6eHHOCTh pACTEHUMN U KUBOTHBIX K PA3IMYHOMY COJIEBOMY PEKUMY. BiusiHue coiu Ha OpraHu3M yeaoBeKa.

Ilouea, kak abuomuueckuit pakmop. llonstue o nouse u knaccudukanus nous. [Ipoiecc mouBooOpazoBaHUs.
DOnaduyeckne GaKTOpbl CPeibl U MPUCIIOCOOICHHOCTh K HUM JKUBBIX OPraHU3MOB. 3HAUYE€HHE MOUYBBI B PUPOJE U )KU3HU
YeJIoBeKa: cpefla OOMTaHUS KUBBIX OPTaHU3MOB; YdKOHOMUUYECKOE 3HaUEHUe, 00J1a1aeT TUI0JOPOIUEM, OKa3bIBAET CYIIIECTBEHHOE
BJIMSIHME HAa COCTaB U CBOMCTBA Bcel rusipocepbl 3eMIH, sIBISETCS TJIaBHBIM PETYJIATOPOM COCTaBa aTMoc(ephl 3eMIlu,
BOKHEHIINI KOMIIOHEHT OuoreorieHo3a. LIBet u n1uarHocTuka moys.

buomuueckue paxmoput oxpyscarouieii cpeosvt. buotndeckue GpakTopsl. buoTndeckre B3anMOOTHOIICHUS MEXKTY
OpraHu3MaMH: KOHKYPEHIIMSI, XUIIIHUYECTBO, CAMONO03 (MyTyaJIn3M, KOMMEHCAIIU3M ), Tapa3uTu3M (3KTO- U
sHaonapa3uthl). [ [puMepsr OMOTHYECKUX B3aUMOOTHOIIIEHUH B TIPUPOJIE.

Jemoncmpayuu. BuneodparmenTsl u ¢poTorpaduu mo TeMe: XapakTepHbie OMOTEOIEHO3bI PUPOTHO-KITUMATHIECKUX 30H
Poccuu; pa3zButre npeacTaBiIeHH O TPUPOIE CBETA; OMOTIOMHUHECIICHIIHS; TETUIONEpeaada U TEIIONPOBOIHOCTh; OMOTUYECKHE
B3aUMOOTHOILIEHUS MEK/y OpraHu3MaMHu;

Kaptel: npuponHo-knuMaTuyeckux 30H Poccun, nmouBeHHas kapra Poccum.

[TopTpethl: ®@. I'pumanbau, X. [Noitrenca, O. @penens, M. Ilnanka, Jx.Makcsemia, B.B. Jlokydaesa. Illkana

AIIEKTPOMArHUTHBIX BOJIH [[. MakcBemna. OTpaxkeHue u mpejoMiieHre cBera. Jlucnepcun cBeta 1 0OpaTHBIN SKCIIEPUMEHT 10



«CMeNIeHU0» 1BETOB. fABneHue audpakiuu. Kupble win repoapHbie SK3EMIUISIPbI IPEJCTABUTENICH CBETOIFOOUBBIX U
TEHEBBIHOCIIUBBIX pacTeHuil. PaboTa MpoTUB CUIJI BHEITHETO JIABJICHUS 3a CUET PACIIUPEHUS Ta3a. DIEKTpU3alus BOJIbI.
AHOManbpHas TeMrnepaTypHas 3aBUCUMOCTb IUNIOTHOCTH BOAbI. HUCXOAAIINI TOTOK XOJIOAHOM U BOCXOJSAIINN MOTOK TETUION
BOJIbI. BBICOKOE MTOBEPXHOCTHOE HATSIKEHHE BOJBI. PACTBOPUMOCTH BEIIECTB B HEMOJSPHBIX U MOJAPHBIX PACTBOPUTENIAX.
[TpoBepka 3neKTpONPOBOAHOCTH PACTBOPOB AIEKTPOJIUTOB U HEANEKTPOIUTOB. Onpenenenne pH pacTBopa pa3nnyHbIX
KuJKocTel. BzauMoeicTBre BObI ¢ MeTalulaMu. B3amMojeicTBre BOABI ¢ OKcuaamMu. [ uaponus3 coeit, 00pa3oBaHHBIX
CUJIbHBIM OCHOBAaHUEM M CJ1a00W KUCIOTON U HA000pOT. PacTeHus: pa3iuyHbIX Py 0 OTHOLIEHUIO K KOJIMYECTBY BOJIbI B
OKpy»Karoue cpeaie (»KUBbIe WIH repOapHbIe SK3EMIUISIPBI).

[Tepexon cpeHeit conu B KUCTYIO M HA000poT. [IpuroroBieHre xecTKOM BOABI U UcclienoBaHre ee cBOUCTB. [lomyduenue
TUAPOKCOKapOOHaTa Meau (MajJaxuTa) U UCCIEA0BATh €ro CBOMCTB.

Jlabopamopnvie onvimoi. 1.HabmoneHne naTEpdEpEeHIIMOHHON KapTHHBI HA MBUIBHOU TUIeHKE. 2. HabmroneHnue
nudpaknoHHOW KapTHHBL. 3. Habmoaenne pacupocTpaHeHusl BOIHBIX PACTBOPOB IO PACTCHHUIO.

Ilpaxmuueckasn paboma Ne 13. H3yuenue npucrocoOIEHHOCTH OPTAHU3MOB K Cpeie OOUTaHUSI.

lIpakmuueckas paboma Ne [4. VI3ydueHre BOJTHOBBIX CBOMCTB CBETA.

IIpaxmuueckasn paboma Ne 15. Nzydenune n300pa>keHus, 1aBaeMOTro JTUH30M.

lIpakmuueckas paboma Ne 16. VIamMepeHne yaeabHON TEMII0OEMKOCTH BOJIBI.

lIpakmuueckas paboma Nel7.VI3yuenue xeCTKON BOJIbl U YCTPAHEHUE €€ KECTKOCTH

IIpakmuueckas paboma Ne 18. ViccnenoBanue cpeipl pacTBOpa COJEH U COKa PACTEHUIA.

Ilpaxmuueckasa paboma Ne 19. 3yuenue coctaBa mo4s



Tema 7. IIpocTpancTBO U Bpemsi (4 4.)

[lonsiTust mpoctpaHcTBa U BpeMeHu. [IpocTpaHcTBO U BpeMs B Kilaccuueckoi Mexannke HproTona. AGcontoTHoe
MpOCTpaHCTBO. OTHOPOAHOCTH NPOCTPAHCTBA.

MN3oTpomHocTh mpocTpancTBa. HepumanbHas cucTeMa oTcueTa u nepBblid 3akoH Heiotona. [IpeodpazoBanus ["anmmnes u
NpUHIUI OTHOCUTeNnbHOCTU ["anunes. A6conmoTHoe Bpems. CriennanbHas Teopust otHocutenbHoct (CTO). JIBa moctynara CTO
Y OCHOBHBIE CJI€ICTBUS, BbITeKatomue u3 Hux. Oomas teopust otHocutesnnbHOCTH (OTO). buoputmsel. buoputmsl. Turbt
OMOpUTMOB: (PU3UOJIOTHYECKHE U IKOJornyeckue. [Ipumepsl pa3nuuHbIX TUIIOB OMOPUTMOB Y pACTEHUHN U KUBOTHBIX.
®ortonepuoansM. buoputmsl yenoBeka. JJUCUHXPOHU3M.

Cnoco6s1 nepegaun nHpopmanuu B )xuBoil mpupoje. [leppast u Bropasi curHanbHbie cucteMbl. OOMeH uHbopmanuen Ha
Pa3IMYHBIX YPOBHAX OpPraHU3alNM )KU3HU. Peakiinm MaTpuyHOro cuHTe3a (IPUHIMIT KOMIIEMEHTAPHOCTH).
®arouutos.Peduexc, Ironorus. Madopmanus u yenoBek. BoO3HUKHOBEHHE U pa3BUTUE HOCUTENIEH MH(POPMALINH C
JIPEBHEUIIINX BPEMEH JI0 HAILIETO BPEMEHU. DBOJIOLKS COBPEMEHHBIX MH(OPMAIIMOHHBIX PECYPCOB

Jlemoncmpayuu.

BuneodparmenTs! u ¢potorpaduu mo TeMe: pa3InuHbIe TUITHI OMOPUTMOB y PACTEHUH U )KHBOTHBIX, COBPEMEHHBIC
MH(POPMALIMOHHBIE PECYPCHI.

ITopTpeThl «COB» M «KaBOPOHKOBY - BBIIAIOIIUXCS AEATEIIEN HAYKH, JIUTEPATYPBI K UCKYCCTBA.

Tabmwump! Mo 6mocuHTEe3y Oeka, paronuTo3y, peIeKTOpHBIC TYTH.



Tema 8. 3amuTa Hccjieq0BaTeIbCKUX MPOeKTOB (3 Yaca.)

BrlinonHeHre SKCriepuMeHTAIbHOM YacTH UCCIe0BaTENbCKONU paboThl, 0hopmMiIeHHE padoThl. YueHnYecKass KoHpepeHIus
0 pe3yJibTaTaM BBIIIOJTHEHHBIX MPOEKTHBIX U UCCIEA0BATENBCKUX PAOOT ECITUKIACCHUKOB (MHIUBUAYATbHBIX WU

IPYIIOBBIX).

11 knacc
Tema 1. IToBTopenue kypca 10-ro knacca (7 4.)

MHoroo0pa3ue eCTECTBEHHOIO MUpa: MEraMup, MaKpoOMUpP, MUKPOMUP.

Bcenennasi, ranakTUky, 3B€3/bl, COJIHEUHAsI CUCTEMA: OCHOBHBIE MOHSTHUS U 3aKOHBI IBUKEHUS HEOECHBIX TEJ. 3eMJIs, €€
CTpO€HHE U Teonornueckue 0oonouku. [Tousarre o mukpomupe u Hanomupe. buocdepa. YpoBHU opraHu3zanuu Ku3HU Ha 3eMII€.
buocdepa u ee rpanuiibl. MosIeKyIspHBIN, KICTOUHBIN, TKAHEBBIM, OPTaHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BOM,
OMoLIeHOTHYECKUN U OUoc(epHbId YPOBHU OpraHU3alliy KU3HU Ha 3eMiie. DKOJIOTHYECKUE CUCTEMbl: OCHOBHbIC MOHATHS (LIeTTH
MUTaHUs], TUIIEBbIE TUPAMUIbI, FKONIOrnYeckue (hakTopbl). OCHOBHBIE MOJT0KEHUSI CHHTETHUYECKON TEOPHUH IBOJIIOIUU.

EctectBennsiit ot00p u ero popmbel. MyTanuu u ux kinaccudukaims. Makpo- 1 MaKpO3BOJIOIUS. DIEMEHTHI
TEPMOJUHAMUKN U TEOPUU OTHOCUTEIIBHOCTH.

Hauana rTepmoanHamMuku. DJIEMEHTHI TEOPUHA OTHOCUTEIBHOCTH.

Jlemoncmpayuu. BuaeopparMeHTHI ¥ CIARABI IO TEME.



Tema 2. Muxkpomup. Atoma. Bemecrsa (34 4.)

OcHoenble ceedeHus 0 cmpoeHuu amoma. IBOTIOLUS NIPEICTABICHUN O CTPOCHUU aToMa. MoJiein CTpoeHust aToOMOB JK.
Tomcona u 3. Pesepdopaa. [loctynatel kBanToBoi# Teopun H.bopa. IIpoToHHO-HEHTpPOHHAS TEOpUsi CTPOEHUSI aTOMHOTO siapa Jl.
Npanenko u B.I'eitzen0Oepra. M3otonel. DneKTpoHHAs 000JI0YKa aToMa. JHEepreTudeckre ypoBHU. [IoHITHE O 3JIEKTPOHHOM
obunake. Ilepuoouueckuii 3akon. Omkpoimue /I.U. Menoeneeevim nepuoouueckozo 3akona. 11peAnoCcbUIKu OTKPBITHS
MIePUOIMYECKOT0 3aK0oHA. [IepBbie MONBITKY KIacCUu(pUKAIUM XUMUYEeCKUX d7ieMeHToB. OTkpbeiTue J[.J. MenaeneeBbiM
MePUOANYECKOro 3aKoHa. [leproIMYHOCTh B IBMEHEHUH CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB M UX coequHeHui. [lepuognueckuit
3akoH B (hopmynupoBke /.M. MenneneeBa. CoBpeMeHHbIC MPEACTABICHHUS O IPUUYNHAX EPUOTUUSCKOTO U3MEHEHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M UX coeanHeHuid. CoBpemMeHHas (popMyIrupoBKa MEPHOANIECKOTO 3akoHa. [leproanueckas cucrema
XUMHUYECKHUX JIEMEHTOB, KaK rpad)MuecKoe 0TOOpakKeHHe epruondeckoro 3akoHa. CTpyKTypa Mepruoau4ecKor TaOIHITbI.
[lepuonsl (Oosnbliie U Majbie) U TPYyNMbl (TJ1aBHBIE U TOOOYHEIE).

3Hauenue nepuooutecKo2o 3aKkOHa U NePpUOOUYecKoll cucmemuvl xumudeckux rnemenmos /I.H. Menoeneeea o
gopmupoeanun ecmecmeeHHOHAYUHOU KADMUHBL MUPA.

[IpornocTrueckas cujia v 3Ha4CHHUE TePUOIMUECKOT0 3aKOHA U IEPUOTUIECKON CUCTEMBI. 3HAUYEHHUE TIEPHUOUUECKOTO
3aKOHA U EPUOJIMYECKON CUCTEMbI XUMHUYECKUX 3y1eMeHTOB JI. . MeHnneneeBa it pa3BUTHS HAYKU U IOHUMAaHUSI XUMUYECKOU

KapTUHBI MUpA.



bnazopoouwie 2azpl. bnaropogHbie ra3bl, IPUYMHA UX CYIIECTBOBAHUS B aTOMAapHOM cocTosinuu. [IpuMenenue
0JIarOpOJIHBIX Ta30B.

Honnasa xumuueckan ceéa3ev. VIonbl 1 ux kaaccuukanus: mo 3apany (AaHUOHBI U KATUOHBI), IO COCTaBy (IIPOCTHIC U
cnoxHnbie). CxeMa oOpa3oBaHusi HOHHOM CBsi3U. VIOHHbBIE KPUCTAIUIMYECKUE PEIIETKU. XIJIOPUA HATPUS — TUITUYHBIH
MPEACTABUTENb COCIMHEHUIN C MOHHBIM THUIIOM CBSI3H.

Koeanenmnasa xumuueckasn ceazb. KoBaJieHTHas CBA3b KaK CBsSI3b, BOZHUKAIOIIAS 32 CUET 00pa30BaHUs OOLIKUX
AJIEKTPOHHBIX MAp MyTEM MEPEKPbIBAaHUS AJIEKTPOHHBIX opOuTaneil. KpartHoctTh koBaneHTHOU cBsizu. OOMEHHbIE U JOHOPHO-
aKIeNTOPHbIE MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOMU CBsI3U. DnekTpooTpuiatebHocTh (J0). Kiaccudukanys KoBaJIeHTHBIX
cBsa3eii: mo D0 (moJspHas 1 HenoJisipHast). Jumnosnu.

Memannwt u cnnagvl. Memannuueckana xumuueckasn céazp. O01MME PU3NUECKUE CBONCTBA METAJIOB:
AJIEKTPOIMPOBOTHOCTH, MPOYHOCTD, TEIIIOMPOBOIHOCTh, METAIUTMIECKUAN OJIECK, TIAaCTHUYHOCTh. CIIJIaBbl YepHBIC U IIBETHHIC.
Crans, uyryH. Jlatynb, 6poH3a, Menbxuop. MeTtammndeckas cBsi3b. 3aBUCUMOCTD JJIEKTPOIIPOBOTHOCTH METAIIIOB OT
TEMIIEPATYPHI.

Monekynapno-kunemuueckas meopus. OCHOBHbBIE MMOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON Teopuu. MaeanbHblil ras.
VYpaBHEHUE COCTOSIHUS HICATTLHOTO Ta3a. Apecamuble cocmoaHusa eeujecma. 1'a3000pa3Hoe cOCTOSIHHE. 3aKOH ABOTaIpo |
ciencTBus U3 Hero. MospHbIi 00BeM Ta30B Mpu H.y. JKujkoe cocTosHue BemecTB. TekyuecTb. TBepmoe COCTOSIHUE BEIIeCTBA.
Kpucrannuueckue pemeTky pa3HbIX TUIIOB I TBEPJIOro cOCTOsIHUS BeulecTBa. [lonaTue o mia3me. Bricoko- u

HHU3KOTCMIICPATYypHAs IIJIa3Mbl U UX ITPUMCHCHHUC. Bzaumubie MMEPCXOAbl MCIKAY aIrpCraTHbBIMHU COCTOAHUAMU BCIICCTB.



Ipupoonwtii 2az. [TpupoaHbIii Ta3, €ro COCTAB U HAIIPABJICHUS UCIIOJIb30BaHMS B KQUECTBE TOIUIMBA U XUMUYECKOTO ChIPHSI.
KonBepcust Merana. CUHTE3-Ta3 U €ro UCIOJIb30BAHKE /1JI MOJYyUYECHUs] CHHTETUUECKOTo OeH3uHa 1 MeTtaHoda. [Ipenensubie u
HeTpeeabHbIe YTIeBOA0pobl. KauecTBeHHBIE peakllui Ha KpaTHYIO CBs3b. buoras.

Kuokue eempecmea. Hegpms. Hep1n, ee coctas, pusznueckure CBOMCTBA U MPOUCXOXKICHUE. IKOJOTHIECKUE MTOCIICICTBUS
paznuBa He(pTH U cIOCOOBI OOPHOBI C HUMHU.

[MonyTHBI HEedTsIHOM ra3, ero cocras. [Ipoueccsl nepepaboTku HePTU: peKTUPHUKAIUSA U KPEeKUHT. [IpoayKThI
nepepaboTKu HePTHU U UX UCITOIB30BAHHE.

Teepooe cocmoanue seutecmea. /Kuokue kpucmannwst. Kpucraminueckue u amopdusie Bemectsa. [IpuzHaku u cBoiicTBa
aMmopdHOCcTU. OTHOCUTENBHOCTh UCTUHBI B XUMUU. JKUJIKUE KPUCTAILIIBI U UX PUMEHEHUE B TeXHUKE. OTHOCUTENBHOCTD
HUCTUHBI B OMOJIOTUM U (DU3HKE.

Knaccugpurkayusa neopzanuueckux eeuwiecme u ee omuocumenvnocms. Knaccubukamusi mpupoIHBIX BEIIECTB.
Oprannueckne u Heopranndeckue emectna. M3omepus. Knaccudukamnms Heopranmdeckux Bemects. [IpocTeie BemecTsa:
METaJUTbl, HEMETAIIIbI, O1aropogubie ra3bl. OTHOCUTEILHOCTH IEJICHUS MMPOCTHIX BEIIECTB HA METAJIIIBI U HEMETAJUTHI.
Annotpornus u ee npuirHbl. CII0KHBIE BEIECTBA: OKCHUIBI, KHCIIOTHI, OCHOBaHUs, coJid. OTHOCUTEIBHOCTD KilacCu(UKaIuu
CJIO’KHBIX BEUIECTB.

Knaccugpuxayusa opeanuueckux coeounenuit. OCoOOEHHOCTH COCTaBa, CTPOSHUSI U CBONCTB OPraHUYECKUX COCTMHEHUN.
OcCHOBHbBIE MOJ0KEHUSI TEOpUU XuMudeckoro ctpoenust A. bytieposa, @. Kekyne, A. Kynepa.

N3omepusi, Kak (QYHKIUS XUMHUYECKOTO CTPOSHUS Ha IPUMEPE STUIIOBOT'O CIIUPTA U AUMETHIOBOTO ddupa. [Ipuanns

MHOT'000pa3usi OpraHUYECKUX COCTUHCHUM.



Kinaccuduxkanus opraHu4eckux COeJMHEHN . YTIeBOIOPO/Ibl: aJKaHbl, aJIKEHbBI, alIKUHBI, aJIkaJueHbI U apeHbl. Kiaccel
OpPraHUYECKUX COCTMHEHUHN, MOJIEKYJIbl KOTOPBIX coJiepkKaT (YHKIIMOHAIbHBIE TPYIIbI: THAPOKCHIBHYIO, KApOOHUIIBHYIO,
KapOOKCWIbHYI0, aMUHOTPYINNYy. OTHOCUTENBHOCTH JICJIICHUSI OPTaHUUYECKUX COCTMHEHUN Ha KJIaCCHhI.

Ionumepwvr. OCHOBHBIC MOHATHSI XMMUU BBICOKOMOJIEKYJIIPHBIX COCIMHEHU: MOHOMED, MOJIUMED, HIEMEHTAPHOE 3BEHO,
cTerneHpb nojauMepusanuu. CrnocoObl MONTYyYEHHUs TOJMMEPOB: PEAKIIUU MOJTUMEpPU3allMi U MOJUKOH IeHcaluu. bruononumMepsl n
HX OMoJoruvecKasi posb.

[Tnactmaccsl. TepmoniacTel ¥ peakTomniacTel. [IpencraButenu miactMace U 00JacTy UX MpUMeHeHust. BonokHa.
[Ipuponnbie (AKUBOTHOTO M PACTUTEIBHOTO TPOUCXOKACHUS) U XUMUUECKUE (MICKYCCTBEHHBIE U CUHTETHYECKHE) BOJIOKHA.
[IpencraButenu BOJIOKOH M 00JaCTH UX TpUMeHeHUs. Heopranndeckue noauMepsl, KaK BellecTBa aTOMHON CTPYKTYPHI.

Cmecu, ux cocmae u cnocoowvt pazoenenus. llouatue o cMecu, Kak CUCTEME COCTOSIIIEH U3 PA3IMYHbIX XUMUYECKHUX
BemecTB. Kimaccudukarus cMeceil mo Bu3yaabHBIM MPU3HAKAM (TOMO- M T€TEPOTEHHBIE CMECH) H 10 arperaTHOMY COCTOSHUIO
(TBepabIe, XKUAKKE U Ta3000pa3Hbie cmecH).CocTaB cmeceii: MaccoBasi U 00beMHasl 10JIM KOMIIOHEeHTa cMech. CriocoOb!
pasnenenust cmeced. Jucnepcnuie cucmemot. Ilonstue qucnepcHoit cucteme. Kimaccudukarus AUCTIEPCHBIX CHCTEM T10
pasMepaM TUCIIepCHOM (pa3bl B arperaTHOMY COCTOSTHUIO JUCTIEPCHOHHOM CPEJIbl M TUCTIEPCHOM (a3bl. 3HaUeHUE AUCTICPCHBIX
CUCTEM B MIPUPOJIC, MPOMBINIJICHHOCTH Y TTOBCEHEBHOM )XM3HU YesioBeKa. [ py0oariciepCHBIE CUCTEMBI U UX KIacCU(pUKAIIIS
(cycrmieH3un, SMyJIbCHH, a3p030iin). [IpuMeHeHne 3THX CUcTeM B TeXHHUKE U OBITY. TOHKOIMCIIEPCHBIE (KOJUIOUIHBIE) CUCTEMBI,
ux kinaccudukanus (3o0mau u renu). Koarymsius. Cunepesuc.

Jlemoncmpayuu.



Buneodparmentst u gpotorpaduu no TeMe: HEOHOBAsI peKjiaMa U aproHOBOM CBapKoM, nupuskaliael U BO3AYIIHBIX I1aPOB,
3a0JIHEHHBIX TeJINeM, OaTbHEOJIOrHYeCKHE PaIOHOBbIC BaHHBI. Pa3znuuHbie (OpMBbI IEPUOIUYECKON CUCTEMbBI XUMUYECKHUX
sanementoB [[..MenneneeBa.lloprpetsi: JI. byabonpana, JI. Hunscona, K. Bunkiepa, A. bBytneposa, @.Kekyne, A. Kynepa.
Mopenu KpucTaquIM4ecKuX PelIeToK: XJIOpUIa HaTpus, U0Ja, YTIEKUCIIOro ra3a, ainmasa, rpadgura. O0pas3ibsl MUHEPATIOB U
BEILIECTB C MOHHBIM TUIIOM CBSI3U (OKCHJIa KaJbIMs, PA3JIMUYHbBIX COJICH, TBEP/IbIX II€JI0UYEH, TaINTa, KaJbllUTa); BEIIECTB C
KOBQJICHTHBIM TUIIOM XMMUYECKOU CBSI3H.

Komnnekuuu: meranios, CIIaBOB; BEIIECTB U MAaTEPHAIIOB, MOJTy4aeMbIX Ha OCHOBE MPUPOJIHOTO Ta3a; HEPTh U MPOAYKTHI
ee nepepadboTku; aMOp(HBIX BELIECTB U MATEPUAIOB; MPUOOPOB HA OCHOBE JKUJIKUX KPUCTAIIIOB; MIPOCTBIX U CIOKHBIX BEILIECTB;
IJIaCTMAacCC, BOJIOKOH, HEOPTAaHMYECKUX MOTUMEPOB (MUHEPATIOB U TOPHBIX MOPOJ); Oprannueckux coenrHeHuit. Juddysus
JOYIIUCTBIX BEILIECTB C TOPSLIEH JaMIIOYKHA HaKaluBaHus U qudPpy3us nepmanranata kanus win cyibpata meau (I1) B Boze.

[TpubGopsl Ha OCHOBE HU3KOTEMITEPATYPHOU TIa3MBbI (Ta30BbIE JIa3ePhl, TUTA3MEHHBIE TTAHEIH TEJIEBU30POB | T.11.)

[IlapocTepxkHEBBIE 1 00BEMHBIE MOJIEIN MOJIEKYJ MEPBHIX MPEACTABUTENCH peeIbHBIX YTICBOAOPOIOB, CTPYKTYp Oenka
n JIHK. ®usndgeckue cBoicTBa ra3000pa3HbIX (MMpomaH-0yTaHOBAS CMECh B 3aXKHUTAJIKE), )KUAKUX (OCH3MH) U TBEpbIX (rmapadun)
aJIKaHOB: arperaTHOE COCTOSIHUE, PACTBOPUMOCTH B BOJIE.

['openue nponan-6yTaHOBO# cMmecH (3axuranka). OTHOIICHHE MPEETbHBIX U HEMPEIETbHBIX YTIAEBOAOPOIOB K PACTBOPY
nepMaHranara Kkanus u 6poMHoi Bojae. OOpa3zoBanue He(DTIHON TUICHKU HA TTOBEPXHOCTH BOJIBI.

OO0HapyxeHue HenpeIeTbHbIX COSTMHCHUHN B KUIAKUX HEPTETIPOIYKTaX.

[Tony4yenue mnactuueckoit cepsl. [lomydyerune 6emoro dhocdopa. [lonydenrne nucTuupoBaHHON BoAbl. OYUCTKA CMECH

KPUCTAJUIOB AUXpoMaTa U nmepManranata kanus. O0pasiibl pa3IMuHbIX JUCTIEPCHBIX CUCTEM: dMYJIBCUH, CYCIICH3UH, a3PO30JIH,



renu 1 3004. [lonydyeHue koanonaHoro pactopa u3 xuopuaa xenesa (L), Koarynsuus nonydennoro pactsopa. Opdexr
Tungans.

Jlabopamophvie onvimsi. 1. KOHCTpynpoBaHUE MEPUOTUUECKON TAOTUIBI XUMUYECKUX JIEMEHTOB C UCIIOJIb30BAHHEM
KapToyek. 2. O3HaKOMJICHHUE C KOJUIEKIUSIMHU METAJJIOB U CIIaBOB. 3. BpOYHOBCKOE JBUKECHUE YACTHUIL TYIIIN WIH IIBETOYHOU
nbUIbIel B Boje.4.IIpoBepka mpubdopa Jisi HoJy4eHus: ra30B Ha TEPMETUUYHOCTb. 5. YBEeIMUCHHE TaBICHUS KUJIKOCTH MPU €€
cxatuu. 6. CpaBHeHHE KOJIeOaTEIbHBIX JBHXKEHUN MOJIEKYN BOABI U Jipaa ¢ nomoinisio CBY. 7.BeimapuBanue pactBopa
MOBapeHHOMU cou. OuiIbTpOBaHUE TeTEPOreHHoN cMecu. OTcTanuBaHue, KaK Croco0 pas3jeieHus: cMecei JeKaHTaluen u ¢
MOMOIIBIO IEJIUTEIBHON BOPOHKH. 8. O3HAKOMIIEHUE C JUCTIEPCHBIMUA CUCTEMAMU

lIpakmuueckas paboma Ne . 3yyenue pororpaduii TpeKOB 3apsSyKEHHBIX YaCTHII.

llpakxmuueckas paboma Ne 2. TlonydeHue, coOMpaHue U pacro3HaBaHKE T'a30B.

Tema 3. Xumuueckue peaxknuu (13 4.)

Xumuueckue peakyuu u ux Kiaccupukayus. XvuMUUECKUE PEAKIIUU WIN XUMUYECKHUE SIBJIICHUS, UX OTIIMYUS OT
¢dusnueckux sBneHuid. Peakiuu 6€3 n3MEeHEeHHs COCTaBa BEMIECTB: AJIOTPONU3AIMH U H3oMepu3auu. Peakuu, naymmue ¢
M3MEHEHUEM YHCIIa U COCTaBa BEUIECTB: COCAMHEHUS, PA3JIOKEHNU, 3aMeIlIeHHs], OOMeHa. Peakinu, mpoTeKarolue ¢ BblIeIEHHEM
WJIH TIOTJIOIICHUEM TETUIOTHI: 9K30- M SHJI0TepMHUUEcKue. /[pyrue npusHaku KiacCu(PpUKAINA XUMAYECKUX PEAKIIUN HA TIPUMEPE
cunTe3a okcuaa cepol (VI): n3MeHeHue cTeneHel OKUCICHHSI JIEMEHTOB, 00pa3yIONIUX BEIIECTBA, UCTIOIb30BAHNE

KaTaJin3aTropa, arperaTHoc¢ COCTOAHUC BCIUICCTB, HAIIPABJICHHUC ITPOICCCOB.



Ckopocmb xumuueckou peakyuu. IIoHATHE O CKOPOCTH XUMUYECKON peakiuu. ['OMOre€HHbIE U TETEPOTCHHBIE PEAKIIUN.
3aBHCUMOCTh CKOPOCTH XUMUYECKON PEAKIIMU OT IPUPOJIbI PEATUPYIOIINX BEIIECTB, NX KOHIEHTPALMUA. 3aBUCUMOCTh CKOPOCTH
peakiuu ot Temnepatypsl. [Ipasuno Bant-I'odda. 3aBucuMocTb CKOpOCTH peakiuu OT IUIOIIA A COTPUKOCHOBEHUS BEIIECTB U
HaJW4us KaTaJlu3aTopa.

Oopamumocmev xumuueckux peaxyuii. Heodbparumbie u oOpaTumMblie peakiii. COCTOSSHUE XUMHUUECKOTO PAaBHOBECHS JIs
00paTUMBIX PEaKITUH.

[Mpunuun Jle-IllaTense. CMmenieHne XMMUYECKOTO paBHOBECHSI OOpAaTUMBIX PEAKIIMI B XUMHUUYECKOM IIPOU3BOJICTBE HA
MIPUMEPE CUHTE3a AMMHAKA.

Okucaumenvno-eoccmanosumelibhule peakuyuu (OBP). dnekmponus3.

CteneHb OKUCIICHUS U €€ onpeenenue mo ¢popmyne coeaunerus. [lonstue 06 OBP. OxuciauTtenb 1 BOCCTAaHOBUTEIb,
OKHCJICHUE U BOCCTAHOBJICHUE.

DIIEKTPOJIN3 PACIUIaBOB U PACTBOPOB HAa MPUMEPE XJIOPUJA HATPUSL.

DNEKTPOIUTUYECKOE MOTyYeHUE antoMuHusA. [IpakTrudeckoe mMpUMEHEHHE 3JIEKTPoau3a. ['aibBaHOIIIaACTHKA U
rajJbBaHOCTETUS.

Xumuueckue ucmouHuku moka. I'aibBaHMYECKHE 3JIEMEHTHI Ha puMepe drieMenTa Jlanuans-Akoou, ux ycTpoicTBO U
MIPUHIIAI ISUCTBUS. Y CTPONCTBO OaTapeiiku Ha MpUMEpPE CYXOTo MIEJTOYHOTO IJIEMEHTA. Y CTPOMCTBO CBHHIIOBOTO
akkymyssitopa. ["anbpBanu3anus u anexTpodopes.

QDu3uka Ha cayxcoe yenoseka. AHTPONIOMETPHUS: U3MEPEHUE JTMHBI U MACChI Tejla, CHUPOMETPHUS U )KM3HEHHAs! EMKOCTh

nerkux. TemnaoBeie HU3MCPCHHA U TCILIOTCPAIINSA. I/IBMepeHI/Ie APTCPHUAJIBHOI'O JABJICHHA. FI/IHepTOHI/Iﬂ W THIIOTOHMS.



VapTpa3ByKkoBas IMarHOCTUKA U Tepanusa. OiekTporepanus. JlazepHas tepanusi. MarHuTHBIN pe30HAHC U
pentrenoanartoctuka. dmooporpadus. Tomorpadus

Jlemoncmpayuu.

[Tonyuenue Oenoro pocdopa. 'openue dhochopa u pactsopenue oxkcuna gocdopa (V) B Boze. [lonyduenue u paznoxeHue
ruapokcuaa meau (I1). BzaumopeiictBue xene3a ¢ pactBopom cyibdarta menu (II).OnsiTel, HITIOCTpUPYIONIUE TPABUIIO
bepromie — 00pazoBaHue ocaika, ra3a Ui ciaadoro EKTPOInUTa. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT MPUPOBI BEIIECTB Ha
puMepe B3auMOJICHCTBUSI PACTBOPOB PA3JIMYHBIX KUCIOT OJJMHAKOBON KOHIIEHTPALIMHU C OJMHAKOBBIMU I'PaHyJIaMU [IMHKA U
B3aMMO/ICMCTBHE OJIMHAKOBBIX KYCOUYKOB MAarHusl, IIMHKA U YKeJIe3a C COJIIHOM KUCIOTOW. B3anMoieiicTBue pacTBopa CepHOM
KHUCJIOTBI C pACTBOPAMU THOCYJIb(paTa HATPUs pa3IMUYHON KOHIIEHTpaluu. B3anumoielicTBue pacTBOPOB CEPHOM KUCIIOTHI U
TUOCYJIb(aTa HaTPUs MPHU PA3IUYHBIX TEMIIepaTypax.

OOG6paTuMBble peakuy Ha IpUMepe ToirydeHus poaanuaa xenesa (L) n HabmrogeHus 3a cMeneHHeM paBHOBECHS TI0
MHTEHCUBHOCTU OKPACKHU MPOJIYKTa PEAKIUK NPU U3MEHEHUU KOHLIEHTPALIMU PEareHTOB U MPOIYKTOB.

I'openue cepol, kak OBP. Mogens anektponuszepa.  Mopenb 3JIeKTPOIU3HOW BaHHBI JIs1 TOJYYEHUST allFOMUHUS.
Komnnekuus 6atapeek. CBUHIIOBBIM aKKyMyJIATOp. POCTOMETpP, MEAUIIMHCKHUE BECHI, CIIUPOMETP, PTYTHBIN U 3JE€KTPOHHBII
TEPMOMETPBI, TOHOMETPHI PA3TUYHBIX BUJIOB, JIa3epHAas yKa3Ka.

BuneodparmeHTsl u cinaiibl o TeMe.

JlabopamopHvie onvimel. 1.Bausinue TeMiiepaTypsl Ha CKOPOCTh peakiuu okcuaa meau (I1) ¢ cepHoit kucmoToi.
Paznoxenune nepokcuia Bogopoaa ¢ moMoIibio okcuaa mapranna (1V) , a Takxke kartanasbl celporo kaprodens. 2. BeitecHenne

Meau u3 pactBopa cyibdara menu (I1) sxemezom.



Ilpaxmuueckas paboma Ne3. 3yueHue XUMHUYECKUX PEAKIIHA.

Ilpakmuueckas paboma Ne 4. Coopka eanb6aHuuecKko20 31eMeHma U UCHbIMAaHue e20 0eucmaus.

Tema 4. YesioBek u ero 31oposbe (21 4.)

Cucmemamuueckoe nonodxcenue 4el06eKa 6 Mupe HcueOmHulx.

buonornueckas knaccudukarus yenoBeka. [IpsaMoxoxkaeHne u ero BIUSHUE Ha CKeJIeT YesioBeka. Pyka — opraH v mpoayKT
Tpyaa. Pa3BuTue depemna v roJIoOBHOrO MO3ra uesoBeka. [lepBas u BTopasi CHrHaJIbHbIE CHCTEMBI. broconnansHas npupoaa
YyeJI0BEKa.

I'enemuka uenosexka u memoowvl ee u3yueHusl.

OCHOBHBIE TIOHATHUS T€HETUKH: HACJIEACTBEHHOCTh, K3MEHYHNBOCTD, T€H, XPOMOCOMBI, MyTallMi, TEHOM, FT€HOTHUII, ()EHOTHI,
JTOMUHHUPYIOIIHE U PEIIECCUBHBIC MPU3HAKU. ['€HOM YesoBeka 1 ero pacuiudpoBka. [Ipaktudyeckoe 3HaUeHHE U3YUEHUS T€HOMA
yejaoBeka.MeToibl U3y4eHUs TEHETUKHY YeJIOBEKa: TeHeaJOrn4eCKui, OJM3HEIOBBIN, ITUTOreHeTHYeCKUi. [ eHeTrnaeckue
(HacyencTBEeHHbIE) 3a00I€BaHUSI YEJIOBEKA.

Dusuka uenosexa. CKeleT ¢ TOUKU 3peHUSA (PU3MIECKOro MOHATHS O phrdare. KpoBooOpalieHue B CBETe
TUAPOJMHAMUKH: MMyJIbC, KpoBsiHOE nAaBicHue. nuddys3us, kak ocHoBa (OpMUPOBAHUS IIEPBUYHOM M BTOPUYHON MOYH B ITOYKAX,
a Tak)Ke ra3000MeHa B TKAHSIX M JICTKHX. TepMOPETYIISAIHS C TTIOMOIIBIO KOXKH ITyTeM TETUIONPOBOIHOCTH, KOHBEKIIUH, U3TyICHHS
Y MCTapeHus BOAbI. DIESKTPOAMHAMHUYECKas MPUPO/Ia MEPeaauyu HEPBHBIX UMYIIbCOB. ONTHYECKAsi CUCTEMA 3PEHUS.

AKycTHYECKas CHCTeMa ClyXa U ToJI0c000pa3oBaHHeE.



Xumus uenogexka. XMMU4ECKUM COCTAB Tejla YeJIOBEKa: AJIEMEHTHI U BEIIECTBA, X Kiaccudukanus v 3HaueHue. Bona, ee
¢dbyukiuu. Bogueiii 6anaHc B opranu3Me yenoBeka. MuHepaabHbIe BEIIECTBA U UX POJIb B AKU3HEACATEILHOCTH OpraHnu3Ma
yesoBeka. 3a00JieBaHus, CBSI3aHHBIE C HEJOCTATKOM MM M30BITKOM HEKOTOPHIX XMMUYECKUX PJIEMEHTOB B OPraHU3MeE YETIOBEKA.

Bumamunwi. VicTopus OTKpbITUSI BATAMUHOB. BUTaMUHBI, Kak OMOJIOTMYECKU aKTUBHbBIE BelllecTBa. bosesHu,
BBI3BAaHHbBIC HEJIOCTATKOM WJIA U30BITKOM BUTAMUHOB: aBUTAMHHO3bI, TUTIOBUTAMUHO3bI, TUTIEPBUTAMUHO3HI.

CyTtouHasi mOTpeOHOCTh YeIOBEKa B BATAMUHAX U UX OCHOBHBIE () YHKIIUH.

Knaccuduxanus ButamunoB. BogopactBopumbie BUTaMuHbI Ha nipuMepe Butamuna C. XKupopacTBoprMbie BUTAMHUHBI HA
MpUMEpPE BUTAMUHA A.

T'opmonbi.

HepBnas u rymopanbHas perysisiiiuu MpoLeccoB KU3HEACATEIbHOCTH Opranu3Ma. [ 'OpMOHBI, KaK IPOJIYKTHI,
BbIpa0aThIBaEMBbIE JKeJIe3aMU BHYTPEHHEH CEKPEIIHH.

Knaccuduxkarys ropMOHOB 1O keje3aM, KOTOPhIE UX MPOAYIIUPYIOT U 10 XUMHUUECKOU mpupoje. CBOHCTBAa TOPMOHOB.
WNHcynuH, kKak TOpMOH O€KOBOW MPUPOABL. AJpPEHATNH, KAK TOPMOH aMHUHOKUCIOTHOW npupoAsl. CTepouIHbIE TOPMOHBI Ha
pUMeEpe MONOBBIX. [ unep- u TumoyHKIHS Kene3 BHYTPEHHEN CEKpEInu.

Jlekapcmea. KpaTkue cBeleHHS O 3apOKJIeHUHU U pa3Butun (hapmakonoruu. Knaccudukaiys 1ekapcTBEHHBIX CPEACTB TI0
arperaTHOMY COCTOSIHUIO: KUAKUE (PaCTBOPHI, HACTOM, OTBAPbl, MUKCTYPbI, SMYJILCUHU, CYCIIEH3UU U Jp.), TBEp/ible (IOPOIIKH,
TaOJICTKH, THIIIONIN, KAICYIIbl), MATKUE (Ma3|, IMHUMEHTHI, TIACThI, CBE€YH). AJIKAIOWIBI. BaKIUHBI.

XUMHOTEpaneBTHYECKUE TIpenapatbl. AHTHONOTHKH. HapkoTtudeckue npenapatsl. HapkoManus u ee mociencTBus.

OnTuMalibHBIA PEeKUM MPUMEHEHUS JIEKAPCTBEHHBIX MTPENapaToB.



300posstit 0opas rcuznu. Guznyueckne 310pOBLE U €T0 KpuTepun. [Icnxuyeckoe 310pOBbe U €0 KPUTEPHUH.
HpaBcTBeHHOE 310pOBBE U €r0 KpUTEPUHU. TPU OCHOBHBIE COCTABIISIONIHE 3J0POBOTO 00pasa KU3HH: PEKUM JHS, PABHILHOE
nuTaHue, Gu3ndecKas akTHBHOCTD U 3aHIATHE cIOpTOM. DaKTOPHI, BIUSIONINE HA 3JI0POBhE UETIOBEKA: OKPYIKAFOIIasl Cpea,
npoduakTHYecKas: BaKIIMHAIUS, CTPECCHI, BPEIHBIE TPUBBIUKH. AJIKOTOJIU3M M €T0 TocheAcTBUsA. Hapkomanus u ee
MTOCJIC/ICTBHUS.

Qu3uka Ha cayxicoe 300p06bs uesloseka. AHTPOIIOMETPHSI: U3MEPEHUE JJIMHBI M MacChI TeJa, CIUPOMETPHSI ¥ )KU3HEHHAS
€MKOCTB JIETKHX. TeIuIoBbIe U3MEPEHUS U TeIioTepanus. 3MepeHne apTepruaabHOTO JaBiICHUS. | UIIEPTOHUS ¥ TUTIOTOHUS.
VYpTpa3ByKoBasi AMarHOCTUKA U Tepanus. Jinekrporepanus. JlazepHas tepanus. MarHuTHBIN pE30HAHC U
pentreHoanarsoctuka. dmooporpadus. Tomorpadus

Cospemennsvle meOuyuncKue mexHoa02uu

300posve uenogeka: cucmemusiil no0xood. Hopmanvnas gusuonozus yenosexa. Ocobennocmu YyHKYUOHUPOBAHUS
O0bIXamebHOU, KPOBEHOCHOU U Opyaux cucmem op2anuzma. Qusuoniocuyeckue nokasameny Opeau3ma 4eai08eKa u ux
HopManbHoe 3Hayenue. Meduyurnckue mexHonocuu OUAcHOCMUKY 3a001e6anuil. Bozmooicnocmu u nepcnekmugbl Memooos
npohunaKmuKu, mepanuu u 60CCManosieHus opeanusma. 11o0xoowvl k nogviuenuro 3¢ghekmueHocmu cucmemvl
30paBoOXpaHeHusl.

Hngpexuyuonnvie 3ab60ne6anua u ux npouiaxmuka

Hngexyuonnwvie 3abonesanus u ux 6o36youmenu. Cnocobdwvl nepedayu UHGEKYUOHHBIX 3A00Ne8AHUL U COYUAIbHbLE
Gaxmopvl, cnocobcmayrowue ux pacnpocmpaneruro. Ummynnas cucmema u npunyunsi ee pabomsi. Ocobennocmu

DYHKYUOHUPOBAHUSA UMMYHUMeEMA Y pasHulx epynn Hacenenus. Cnocobvl npo@uiakmuku uH@GeKyuoHHvlx 3a001e8aHUL.



Baxyunayus. Hanpasnennocms MeOUYUHCKUX npenapamos 0is 6opbobwl ¢ uHGekyuorHvimu 3abonesanuimu. Ilpoobrema
pazeumusi ycmoudugocmu 8030youmeneti 3aboneeanuil. Meoscoynapoounvie npoepammul no 6opvoe ¢ uHheKyuoHHbIMU
3a001e6aHUAMU.

Hayka o npasuibHom numanuu

Memaboausm, kakx oomen sewyecmeom u dHepauell Ha yposHe opeanusma. Ilpunyunvl yHKYUOHUPOBAHUS
nuwesapumenvHotl cucmemsvl. Kawecmeo npodykmos numanusi ¢ moyKku 3peHUs SHepeemuyeckol YeHHOCMU U COOePHCAHUS
NOJIe3HbIX U BPEOHBIX Beujecme SHaueHue coOANanCUpoOBaAHH020 NUMAHUS 018 NOOJepPICaHUus 300poebs. 1luwesvie 006asKu:

noje3nvle c8olcmaa u noboyHvle QdJQbekn’lbl UxX UCnoJjlb306aHUA. ﬂuel’l’Ibl U 0cobeHHOCmU UX NPpUMEHEHUAL.

Jlemoncmpayuu. Tabnuiel, BupeopparMeHTsl U ciaai bl 1o Teme: Ckenet yenoBeka. Myisik «Topc yenoBeka». Mogenb
mosekynbl JIHK. Monenu riasa, yxa, HO4kd, HEPBHOM CHUCTEMBI UelloBeKa, Koxku. CKelleT ueoBeka. M3mepenue mynbca,
JABJICHUS, OCTPOTHI 3PCHUS, TEMIEPATYPHI TEJA.

Komnexknuu: BUTaMUHHBIX MPEMapaToB, MEAUIIMHCKUX TOPMOHAIBHBIX MPENapaToB, JIEKAaPCTBEHHBIX (DOPM PA3TUIHOTO
arperaTHOTO COCTOSIHUSA, JIEKAPCTBEHHBIX (DOPM pa3IMUHOIO CIIEKTpa JeUCTBUs. bruypeToBas U KCAaHTOMPOTEHHOBAS PEAKIIUU JIJIS
npemnapara uHCyJarMHA. [IopTpeThl BEIAAIOIINXCS YUEHBIX, BHECIITMX 3HAYUTEIbHBIN Ki1aJa B (hapmakosioruto. Poctomerp,
MEIUIIMHCKHAE BECHI, CIIMPOMETP, PTYTHBIN U 3JIEKTPOHHBIN TEPMOMETPBI, TOHOMETPBI PA3JIMYHBIX BUAOB, JIa3€pHas yYKa3Ka

Jlabopamophvie onvimoi.

1. 3yueHne HHCTPYKIIUM IO MPUMEHEHHUIO allTeYHBIX MpenapaToB BuTaMuHoB. Onpenenenue pH pactBopa Butamuna C.

2. Onpenenenue pH cpensl pacTBOpa acliipuHa



Ilpakmuueckas paboma Ne 5. Hccrnedosanue nponopyuoHaibHOCmu cOOCMEEeHH020 payuoHa NUManus, nposepKa
COOMBEemMCmaUst Maccvl mejid 603PACHHOU HOPMe.

Ilpaxmuueckas paboma Ne 6. Unmepnpemayus pe3yismamos ooue2o aHaiuza Kposu u Mo4u.

Ilpaxmuueckas paboma Ne 7. OrieHKa WHAUBUYaJIbHOTO YPOBHS 3I0POBBS.

Ilpaxmuueckas paboma Ne 8. OnieHka OMOJIOTHYECKOTO BO3pacTa

Tema 5. CoBpeMeHHOe eCTeCTBO3HAHHE HA CJIyKOe yesioBeka (23 yaca.)

Inemenmapusl 1u In1emenmapnusie yacmuysl. llonstue o puznke BHICOKUX dHEpruid. JIMHEHHbIN yCKOPUTETH
3JIEMEHTAPHBIX YACTHULI, AAPOHHBIN KOJUIAUIEep.

JleneHre aTOMHOrO siIpa: MPOTOHBI, HEUTPOHBL. (DyH/TAMEHTAIBHBIE YACTHULIBL: JIENTOHBI U KBApKU. DOTOHBI. BO30OHBI.
AHTHUYACTHUIIEI.

bonvwoii adponnsiii konnaiidep. MOHTaX U yCTaHOBKA OOJIBIIIOT0 aIpOHHOTO KoJutaiaepa. [Ipuniun geictus
kosanaepa. Ilpoucxoxnenne macesl. bo3on Xurrca. [Ipoucxoxnenne BeeneHHon. AHTUMUD.

Onepzemuka u Inepzocoepesricenue

IIpobnemvr snepeoobecneyenus: HaYUOHAIbHbIE, PECUOHATbHbIE, TOKAIbHbIE. 3AKOHbL COXPAHEHUsI MACCHL U IHEPSULL.
Ilpaxkmuueckoe npumenenue 3akoH08 coxpanenus. Buowi snepeuu. Céa3b maccwl u sHepauu. IneKmposnepeusi u cnocoodwl ee
nonydenus. 11omydeHne 31eKTpUYeCKOro ToKa ¢ MOMOIIBIO 3JIeKTporeneparopa. Herpanunuonnas sHepretuka. 1enogvie u

euopoanekmpocmanyuy. OCHOBHbBIE MOHATHS AaTOMHOM HEPreTUuku. PaluoakTUBHOCTh. flnepHble peakiuu. ATOMHAs CTaHIIUS



u nipuHun ee padbotel. ADC Ha OBICTpPHIX HelTpoHaX. PannonsoTonnbie TepMmoriekTpuueckue reaepatopsl (PUTEI'n), npuniun
ux neiictBus. OOJIaCTH NPUMEHEHUS ATOMHOU SHEPTETUKU. HO0epHas dHepeemuKka u nepcneKmussbl ee UCHOoNb3068aHUSL.
OHnepeonompebinerue u dHepeo’IghhexmusHocme.

IlIpooosonvscmeennan npoodaema u nymu ee peuienus. I'eorpadus ronona u ero npuunHbl. OCHOBHBIC HAPABJICHUS B
peternu [Ipog10BOIBCTBEHHOM MPOOIEMBI:

- UCTIOJIb30BaHNWE XUMHUYECKUX BEIIECTB (Yy100pEeHUs, PErYISATOPbI POCTPa, PEPOMOHDI, IECTUIUIbI, PETIEIIIICHTHI);

- CO3/IaHUE UCKYCCTBEHHBIX MPOYKTOB MUTAHUS;, - METOJIbI CO3/IJaHUSI BBICOKOTIPOU3BOIUTEIBHBIX COPTOB PACTEHUN U
MOPO/JT ’KUBOTHBIX.

Ocnoevl buomexnonozuu

[TonsiTue OMOTEXHOIOTUHU, KaK MPOU3BOJUTEIBHON CHUIIBI O0IIECTBA, UCIIOJIB3YIOIIEH KUBbIE OPraHU3MbI U
OMOJOTHYECKHE TTPOIIECCHl B TPOU3BOACTBE. TpH dTana CTAHOBIICHUS W PA3BUTHS OMTEXHOJOTHH: PaHHSS, HOBasl 1 HOBEUIIIAs.
Tpaouyuonnas buomexno02us: NPOU3BOOCME0 NPOOYKNOE NUMAHUL, nepepabomrka omxo00s. MonexyiapHas OUOmMexHoI02Us.
Cmpyxkmypa u ¢pynkyus Hykieunoswvix kuciom. Cunmes oeaxa. Knemounas unocenepus. I'ennas mepanus. [pumenenue
buomexHono02UU 8 30PABOOXPAHEHUU, CeNbCKOM XO3AUCMEe U 0Xpane oKpycaouell cpeosl. | eHHass MHXEHEPUS.
['erHOMOMUIIMPOBAHHBIE OPTaHW3MBI U TPACHCTEHHBIE MPOAYKTHL. Kitlerounas nmkenepus. Kiionuposanue.

OMOpHOHANILHBIE U CTBOJIOBBIE KJIETKU. bronorndyeckas WHKEHEPHsl, KaK METOJ] MCTIOJIb30BaHUSI MUKPOOPTAaHU3MOB B
KayecTBE OMOPEAKTOPOB /IS MOTYYSHUS TPOMBIIIIEHHON MpoAyKIuu. OCHOBHBIC HANPABIECHUS UCIIOIH30BAHUS
(dbepMeHTaTHUBHBIX MpoIieccoB. MIMmoOmmm3oBanabie PepMeHThI. Muposoti pvinok buomexnonozutl. Ilepcnexmusvl pazeumus

pOCCMﬁCKOZO ceamernma.



Hanomexnonozuu u ux npuioiicenue

Hanouacmuybi 6 ocusoul u Hex#cugol npupooe: pamepul, munvl CMpyKmypwl, QYHKYUOHATbHAS 3HAYUMOCHLb.
Ocobennocmu uzuueckux u xumuyeckux ceoticme nanouacmuy. Camoopeanuszayus. Memoovl nonyuenus HaHo4acmuy.
Memoowl usyuenus nanomamepuanos. Koncmpyupoeanue nanomamepuanos. Hoevie mexunonozuu, cmposujuecs Ha
UCNONB308AHUU HAHOYACTMUY U MAMEPUAos, noayyaemoix u3 Hux. IIoHITHE 0 HAHOTEXHOJIOTHUH, KaK YIIPaBIsI€MOM CUHTE3E
MOJEKYISIPHBIX CTPYKTYp. J[Ba 1MoAX0a B HAHOTEXHOJIOTUHU: «CBEPXY BHU3» U «CHU3Y BBEPX».MONEKYISPHBII CUHTE3 U
caMmocOopka. HaHockonuueckoe BbIpallliBaHUE KPUCTAJUIOB M MOJUMEPU3ULIUS. YTIEpOoiHble HAHOTPYOKU. CUHEpreTHKa.
Bruanue nanomexnonozui na pazgumue mexHukuy. IKo102U4eCKUll ACNeKm HAHOMEXHOI02UU.

QDu3uka u 6im. HarpeBaTenbHble U OCBETUTEIbHbBIE TPUOOPHI. PAa3HOBUIHOCTH J1aMIl: HAKAJIUBAHUS, TAJIOTEHHBIE,
JIOMUHECLIEHTHBIE, CBETOIMO/THBIE.

MukpoBosiHoBas nieus (CBY-nieub) 1 npuHIun ee padoThI.

KuaKOKpHUCTaIIIMYECKHE 3KPaHbl U TUCIUIEN, UX YCTPOUCTBO. DINEKTPOHHBIN TepMOMeETp. JlomamHue
poboTsl.Panmnonepenarauku u paguonpueMHukd. [I[puHIIMTIHATBEHOE YCTPOMCTBOTENEBH30pa U TeneBuaAcHMs. CITyTHUKOBAS 1
COTOBasl CBSI3b.

Xumus u 6otm. Moromue u ynctsmue cpeacTna. [loBepxHocTHo - aktuBHbIE BemecTBa ([TAB). OTt6enuBaTenn:
XUMHYECKUE U onThueckne. MHCeKTUIUABI - CpeIcTBa It O0PHOBI C HACEKOMBIMU. XUMUYECKUE CPEICTBA TUTUEHBI U

kocMeTukH. [IuieBbie 100aBKH, X MapKUPOBKA.



Cunepzemuxa. lloHsiTHE O CHHEPTETUKE U CAMOOPTaHU3aIMU OTKPBITHIX cucTeM. OO0IIe TPUHIUIIBI CUHEPTeTUKU. ToUKa
Ooudypkanuu 1 aTTpakT. Poib CUHEPTeTUKU I U3yUYEeHHS] TPUPOHBIX U COLIMANIBHBIX ABICHUN. CTPYKTYypUpOBaHUE
MaTepUabHOTO MUPA U €ro U3yuYeHHE CIEIUaIbHBIMU pa3jiesiaMu (PU3UKH.

DopMbl TBUKEHUSI MATEPUU.

Ecmecmeo3nanue u uckyccmaeo. 3010TOE CEUYEHHUE U €r0 UCIOJIb30BAHUE B MPOU3BENECHUSIX APXUTEKTYPHI, KUBOIUCH,
ckynenTypsl. I[locnenoBaTenbHOCT, PUOOHAYYM, €€ TPUMEHEHHUE B UCKYCCTBE. PacpocTpaHEeHHOCTh MpaBuiia 30JI0TOT0
CeUeHus U nocueaoBareabHocTd GuboHayuM B :KUBOM npupojie. buonuka u apxutekrypa. BzaumonpoHuKHOBEHHE
€CTECTBO3HAHHUS U NCKYCCTBA.

Jlemoncmpayuu.

Tabnuipl, BuAeopparMeHTsl U potorpaduu Mo Teme.

[Toptpetsr: [Ix. YUensuka, I1. Xurrca, JI.M. Jlenepmana, M. @apaneii, A.A.bexkepens, M. Cxnanosckas-Kropu, JI.
Meiituep, O. I'ann

Jlabopamopnvie onvimet. 1.113Mepenne nmapameTpoB KUCTH PYKU

Ilpaxmuueckasn paboma Ne 9. VI3yuenune SBICHUS dJIEKTPOMATHUTHON MHITYKITHH.

Ilpaxmuueckas paboma Ne 10. 3ydeHue 3010TOTO CEUCHHSI HA PAa3IMYHBIX 00BEKTaX.



