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IosicHuTeNLHAA 3aNIUCKA.

Pabouas mporpamMma no ecrectso3Hanuto s 10-11-ro kiacca coctaBieHa
Ha OCHOBE TpeOOBAaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHON
IporpaMMbl cpeiHeTo obmiero oOpazoBanusi, npeacraBieHHbXx Bo OI'OC COO,
nporpaMMbl  ()OPMHUPOBAHMSI ~ YHUBEPCANbHBIX  y4YeOHBIX JCHCTBHA U C
UCIIONb30BaHuEM aBTOpckoi mporpammsbl At 10 — 11 xkmaccoB O.C. Nabpuensna
«EcrtectBoznanue» (I'abpuensa O.C. Pabouune mporpammel. EctectBo3nanue. 10-
11 xmaccel: yuebHO-MeToauueckoe nocodoue / O.C.I'abpuensn, C.A.Cnaakos. — 2-¢
u3., crepeotun. — M.: Jlpoda, 2014. — 110, [2] c.)

LenstMu M3y4eHUs MHTETPUPOBAHHOTO Kypca «EcTtecTBO3HaHuE» B cTapiuei
IIKOJIE SIBJISIFOTCSI:
* CO3/JaHNE OCHOB LIEJIOCTHOM Hay4YHOUH KapTUHbBI MHPA;
* (popMHUpOBaHUE TOHUMAHUS B3aMMOCBSA3M M B3aUMO3aBUCUMOCTU €CTECTBEHHBIX
HAyK; BIMSHUS E€CTECTBEHHBIX HAyK Ha OKPYXAIOIIYI0 Cpely, SKOHOMHUYECKYIO,
TEXHOJIOTMUYECKYIO, COLMAIbHYIO U ATHUECKYIO CEpPBI ACITEIbHOCTH YEIOBEKA;
* CO3/aHME YCJIOBUW JJIsi Pa3BUTUS HABBIKOB Y4ye€OHOH, TMPOEKTHO —
MCCIIEIOBATENbCKOM, TBOPYECKOM JEATETbHOCTH, MOTHBAIMM OOYy4YarOIIUXCs K
CaMOpa3BUTHIO;
dbopMHpOBaHHE  YMEHHUW  aHAJIU3UPOBATH,  OLIEHUBATh, NPOBEPATH  Ha
JIOCTOBEPHOCTH U 0000111aTh HAYYHYIO0 HHPOPMAITHIO;
* T[OJy4YEeHUWE HAaBBIKOB Oe30macHoM paboOThl BO BpeMsl MPOEKTHO —
UCCJIENOBATEIBCKOW M 3KCHEPUMEHTANIBHOW AECATENBHOCTH, MPU HCIOJIB30BAHUU
71a00paTOPHOTO 00OPYIOBAHUS.
3amagamu peAMETHOro Kypca « EctecTBo3HaHME» SIBISIIOTCS:
- OCBOCHME 3HAaHHH O COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTHHE MHpa H
METOJIaX €CTECTBEHHBIX HAayK; 3HAKOMCTBO C HauOoyiee BaXXHBIMU HJIESIMHU U
JOCTHKEHUSIMU €CTECTBO3HAHUS, OKa3aBUIMMU OIPENESIoNIee BIUIHUE HA HaIlU
MPEICTABIICHUS O TIPUPOJE, HA PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
- OBJAJCHUE YMEHUAMH TMPUMEHATH IMOJYYEHHbIE 3HaHUS M1 OOBACHEHHS
OKPYXAaIOIMX  SIBJICHWH,  HCIONb30BAaHUA W KPUTHUYECKOM  OLEHKH
€CTECTBEHHOHAYYHO! MH(OpMalnH, 11 OCO3HAHHOTO ONPEECICHHs] COOCTBEHHOM
MO3ULIMU N0 OTHOIIEHHIO K 00CY X AaeMbIM B 00IIECTBE NPOOIEeMaM HAYKH;
- TNpPUMEHEHHE €CTECTBEHHOHAYYHBIX 3HAHMM B TOBCEAHEBHOM >KM3HU JUIS
oOecrieyeHusi 0E€30MACHOCTU KU3HEIAEATEIbHOCTH, OXPaHbl 3/I0POBbs, 3alllUThI
OKPY>KAIOIIEH CPEBI.

BBeneHue Kypca ecTeCTBO3HAHMS B CTapIIEi IIKOJIE BBI3BAHO CIAEAYIOIIUMU
IpUYNHAMU:
1. Ha BBIX0O/1€ U3 IIKOJIBI B CO3HAHUU Y OOJIBIIMHCTBA BBHITYCKHUKOB (POPMUPYIOTCS
YaCTHBIEC HAy4YHbIE KapTUHBI MHpa: XUMUYECKasi, pundeckasi, Onosoruyeckas, Ho
OTCYTCTBYET €IMHas €CTECTBEHHO-Hay4yHas KapTHHa, KOTOPYI0 U TpuU3BaHa
dbopMHpoOBaTh Takasi IUCLUIUIMHA, KaK €CTECTBO3HAHUE.
2. Hapymaercss npeeMCTBEHHOCTb MEXAYy CpeaHed u BbIcHIed mmikonoi. B
I'YMaHUTApHBIX By3ax 0053aTeNbHBIM SIBISIETCS U3yueHue Kypca «EcTtecTBeHHO-
Hay4yHas KapTHMHa MHpa», CHHOHMUMOM KOTOporo sBistoTcs «KoHuenuuu
COBPEMEHHOT'0 €CTECTBO3HAHUS.



3. BBenenue Kypca eCTECTBO3HAHMS MO3BOJISET peaii30BaTh TAaKOM MEXaHU3M
I'YMaHUTApU3alMi €CTECTBEHHO-HAYYHOro 00Opa30BaHUs, KaK MHTErpalus, 4yTo, B
CBOIO  OdYepelb, TO3BOJISIET TYMaHU3UpPOBAThb 3TO  OOpa3oBaHHME IS
CTapIlIEKJIACCHUKOB, BhIOpaBIIMX 151 oOydeHust B 10—1 1kmaccax rymaHUTapHbIN
npoduIIb.

B ocHOBY Kypca mosioxeHa uest aHTpOIOLIEHTPU3Ma, T.€. TOCTPOEHUE Kypca
B JIOTUKE M CTPYKTYp€ BOCHPHATHS YYEHHUKOM €CTECTBEHHOIO MHpa B CHHTE3E
bu3NYECKUX, XUMUUECKUX U OMOJIOTUYECKUX MPEACTABICHHI.

bonpmioe BHuUMaHue (Oosmee 25% ydyeOHOTO BpPEMEHH) YAEIAETCA
IKCIIEPUMEHTY, J1a00paTOpHbIM M mpakThudeckum padoram. ®PI'OC B kayecTBe
OCSI3aTeIBHOrO AJIEMEHTa MpH OOYYEeHHHM B CTapIIMX Kjaccax MpelycMaTpUBAET
BBINIOJIHEHHE  KKIBIM  YYEHMKOM  HHJUMBHUIyaJIbHOTO  MpoekTa.  bes
UCCJIEIOBATENLCKIUX YMEHUN M HABBIKOB CO3/1aTh MPOEKT OyAeT Cl0oXHO. UTOObI
COBEPILIEHCTBOBATh 3TH YMEHUSI U HABBIKU, B KXKJOM y4eOHHUKE MPEAyCMOTpeHa
rnaBa «lIpaktuyeckue paboTbl». PaboThl, mnpemIoXKEeHHbIE B HEH, MOTYT
MOCIYKUTh OCHOBOM JIJIs1 BHIIOJTHEHUSI HHANBUYaIbHOTO MPOEKTA.

Mecmo npeomema 6 yuebnom niawe.

[Ipenmer  «EcTecTBO3HaHWE»  BXOAUT B  MPEAMETHYIO  00JacTh
«EcrecTtBeHHble Hayku». Pabodas mporpamma paccuntana Ha 207 y4eOHBIX 4acoB
(u3 pacuera o 3 waca B Hezemo B 10 u B 11 kiracce), B T.4. KOHTPOJIBHBIX padoT: 4
yaca — 10 knacc, 4 yaca — 11 knacc; npaktuueckux pabot: 19 wacoB — 10 kiacc,
10 gacos — 11 kJacc.

Jlist peanu3anuuu JaHHou Paboveil mporpaMMbl UCTIOJIb3YETCHA:

1. EcrectBo3nanue. 10 kinacc. YueOnuk. bazorsiit yposens (aBtop O. C.
["a6puensn, N.I'.Octpoymos, H.C.IlypermeBa, C.A.Cnaakos, B.1.CuBornasos). —
M.: poda, 2021.

2. EctectBo3nanue. 10 kiacc. Metonuueckoe nocodue (aBropel O. C. ['abpuenss,
C.A,Cnankos).

3. EcrectBo3nanme. 11 kmacc. YueOnuk. bazossiit yposens (aBtop O. C.
["abpuensn, N.I'.Octpoymos, H.C.ITypeimuesa, C.A.Cnaakos, B.1.CuBornazos). —
M.: Jlpoda, 2021.

I[Inanupyemble (JITMUHOCTHBIC, METAIIPEAMETHBIC U MIPEAMETHBIC) Pe3yJabTAThI
ocBoeHus yueOHOro npeamera «EcrectBo3HaHue»

Jluunocmuvimu peynomamamu 00y4eHusi eCmecmeo3HAHUIO SGTISIOMCA.
8 YEeHHOCMHO-OPUeHMAYUOHHOU c@epe — BOCIHUTAaHUE YYBCTBA TOPAOCTU 3a
POCCUHCKHE ECTECTBEHHBIE HAYKU;
6 mpyoogol cghepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY AanbHeEHIIen
oOpazoBaTeapHON U TPOPECCUOHATIBHON TPACKTOPUH;
B NO3HABAMENLHOU (KOCHUMUBHOU, UHMEIEKMYAIbHOl) chepe — yMEHUE
YIIPABJISITh CBOEM MMO3HABATEIILHOU 1€ TEIBHOCTHIO.

Memanpeomemuvimu — pe3yibmamamu  OCB0EHUs  NPOSPAMMbL  NO
ecmecmeo3HAHUI0 ANAIOMCA:
— OBJIaJICHHE YMEHHUSIMU M HaBbIKAMHM PAa3JIMYHBIX BHUIOB I03HABATEIIHHOU
JEATEIIbHOCTH, TPUMEHEHHUS OCHOBHBIX METOJOB IIO3HAHUSI (CHCTEMHO-



MH(POPMALIMOHHBIN aHaIW3, MOJEIUPOBAHUE) AJI1 M3YyYEHUS Pa3IMYHbIX CTOPOH
OKPY>KaIOILEro ECTECTBEHHOI'O MUPA;
— OBJIQZICHE OCHOBHBIMM MHTEJUIEKTYaJIbHBIMU ONEpALUAMU: (POPMYJINPOBAHUE
TUIIOTE3, aHAJIU3 U CUHTE3, CpaBHEHHUE, 0000IEHNE, CUCTEMATH3alus, BbISIBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€H, IOMCK aHAJIOTOB;
— (¢dopMHpOoBaHHE YMEHHMI TEHEPUPOBATh HJEU U ONPEACNATh CpEJCTBa,
HEOOXOUMbIE JJI UX pealli3alllu;
— (opmupoBaHHEe yYMEHUH OINpEenesaTh eNu U 33Jaud ACSITEIbHOCTH, a TaKXKe
BBIOMpPATh CPEACTBA pEATM3alMM 3TUX LEJIe M MPUMEHATh HA MPAKTHKE;
dbopMupoBaHHE YMEHHH HCIONb30BaTh PA3IUYHBIC MCTOYHUKU JUISA TOTYUYCHHS
€CTECTBEHHO-HAYYHON MH(POPMALUU U TOHUMAaHMUSI
3aBHCHUMOCTH OT COJEp:KaHHUA U (OpPMBI IPEICTaBICHHON MH(OpMaLMU U Lenei
azpecara.

IIpeomemnuvimu pesyromamamu u3y4enusi eCmecmeo3HaHUs

Buvinycknux na 6a30680m ypoene Hayyumcsi:
- IEMOHCTPHUPOBATh HA IPUMEPAX POJIb ECTECTBO3HAHUS B PA3BUTUU YEJIOBEYECKON
UBUIM3AIIH;
- BBIJICJISITh IEPCOHAIBHBIN BKJIAJ] BEIMKUX YUYEHBIX B COBPEMEHHOE COCTOSTHUE
€CTECTBEHHBIX HAYK;
- FPAaMOTHO IPUMEHSThH €CTECTBEHHO-HAYYHYIO TEPMUHOJIOTHIO MPY OITUCAHUHU
SBJICHUM OKPY>KaIOLIETr0 MUPA;
- 000CHOBAHHO IPUMEHSATH TPUOOPHI ISl U3MEPEHUS U HAOJIIOICHUS, UCTIONb3YS
ONMHCAHKE WY PEIJIOKEHHBIN aIrOPUTM SKCIIEPUMEHTA C LEIbIO MOTYYEHUs
3HaHUI 00 O0BEKTE U3YUCHUS;
- BBISIBJISITH XapakTep SIBJICHUI B OKpY’Kalolllel cpesie, MOHUMAaTh CMBICIT
Ha0JII0Ja€MBIX IPOIIECCOB, OCHOBBIBASICh HA €CTECTBEHHO-HAYYHOM 3HAHUH;
- HCIIOJIb30BATh I OMMCAHUS XapaKTepa NPOTeKaHUs MPOIECCOB (PU3HUECKUE
BEJIMYMHBI U IEMOHCTPUPOBATh B3aUMOCBSI3b MEXK1Yy HUMH;
- OCYUIECTBJIATh MOJICTTUPOBAHUE MPOTEKAaHUS HAOIIOAAEMbIX ITPOLIECCOB C YUETOM
I'PaHUL] IPUMEHUMOCTH UCIOJIb3YEMbIX MOJIENEH;
- KPUTHYECKH OLIEHUBATh, MHTEPIIPETUPOBATH U 00CYX AaTh HHPOPMALIHIO,
conepakaiiyrocs B coodmenusx CMU, pecypcax MaTepHeTa, HaydHO-TTOMYJISPHBIX
CTaThsIX C TOUKHU 3PEHHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH; JIeJaTh BBIBOJIbI HA
OCHOBE JIUTEPATYPHBIX JAHHBIX;
- IPUHUMATh apTYMEHTHPOBAHHBIC PEIICHHS B OTHOIIEHUH PUMEHEHHSI
Pa3HOOOPa3HBIX TEXHOJIOTHH B MPOGECCHOHAIBHOU JIESITEILHOCTH U B OBITY;
- U3BJIEKATh U3 OMUCAHMS MAILUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB
HEOOXOMMbIE XapaKTEPUCTUKH JIJIs1 KOPPEKTHOTO WX MCIIOIb30BaHUS;
- OOBSCHATH IPUHITUIIBI, TTOJIOKEHHBIE B OCHOBY pabOTHI TPUOOPOB;
- OPraHHU30BBIBATh CBOKO ACSTEIBHOCTD C yY€TOM IPHUHIIUIIOB YCTOMYHBOTO
Pa3BUTHUS CUCTEMBI IIPUPOAA—O00IIECTBO—UEIOBEK» (OCHOBBIBASICH HA 3HAHUSIX O
npoleccax nepeHoca U TpaHcQopMaliy BEIECTB U SHEPTU B SKOCUCTEME,
Pa3BUTHHU U PYHKIIMOHUPOBAHUM OMOCHEPHI; O CTPYKTYpPE MOMYJISIIIUN U BUAA,
aJlanTalusIX OpraHu3MoB K cpelie 0OMTaHMsI, CBOMCTBAX AKOJIOTHYECKUX (PaKTOPOB;
PYKOBOJICTBYACH MPUHILIUIIAMH PECYPCOCOEPERKEHUS U 0€30MaCHOTO MPUMEHEHUS
MaTepUaioB U TEXHOJIOTUI; COXpaHsisa OUOJI0ruuecKoe pazHooOpasue);



- 000CHOBBIBATH IPAKTUYECKOE UCIOIb30BAHUE BEILIECTB U UX PEAKIIUIL B
IIPOMBIIIJIEHHOCTH U B OBITY; OOBSICHITH POJIb ONPEAEICHHBIX KJIACCOB BEIIECTB B
3arpsI3HEHUM OKPY KaIOLIEH cpebl;

- IEHCTBOBATh B paMKax IPaBUJ TEXHUKU O€30IIaCHOCTH U B COOTBETCTBHUHU C
UHCTPYKIUSAMU IO TPUMEHEHHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHH, OBITOBBIX
AIIEKTPUYECKUX MPHUOOPOB, CIOKHBIX MEXaHU3MOB, TOHUMAsl €CTECTBEHHO-
HAy4YHBIE OCHOBBI CO3/IaHUS MPETUCAHMIA;

- (opMupoBaTH COOCTBEHHYIO CTPATETHIO 3/I0POBhECOCPETraroIiero
(paBHOBECHOT0) MTUTAHMSI C YUETOM OMOJIOTUYECKOM 11e71eCO00Pa3HOCTH, POIH
BEIICCTB B MUTAHUU U KU3HEEATEIBHOCTH KUBBIX OPTaHU3MOB;

- 00BACHATHh MEXAHNU3M BIIMSHUS HA )KUBbIE OPTaHU3MBbI DJIEKTPOMATHUTHBIX BOJIH
Y paJMOAKTUBHOIO U3TyYEHUS, a TAKXKE AEUCTBUS aJIKOr0JIsl, HUKOTHHA,
HapKOTUYECKUX, MyTar€HHBIX, TEPATOI€HHBIX BELLIECTB Ha 3/10pPOBbE OpraHU3Ma U
3apOJIbIILIEBOE PA3BUTHUE;

- BBIOMPATh CTPATETUIO NTOBEACHMS B OBITOBBIX U UPE3BbIYAHBIX CUTYaALUSX,
OCHOBBIBASICh Ha MIOHUMAHWUU BIUSHUS HAa OPraHU3M 4esloBeKa (PU3HUYECKUX,
XUMHYECKUX U OMOJIOTHYECKHUX (DaKTOPOB;

- OCO3HAHHO JICWCTBOBAThH B CUTYAI[MH BHIOOpA MPOAYKTA I YCIyTH, TPUMEHSS
€CTECTBEHHO-HAYYHbIC KOMIICTCHIINN.

Buvinycknuk na 6a3080m ypoene noayuum 603MONCHOCHb HAYYUMbCAL:

- BBIIIOJIHATH CAMOCTOSITENIbHBIE SKCIIEPUMEHTBI, PACKPBIBAIOIINE TOHUMAHUE
OCHOBHBIX €CTECTBEHHO-HAYUYHBIX MOHSITUHN U 3aKOHOB, COOJIIOAasi TpaBUiia
Oe3omacHoi paboThI; MPEICTABISATh MOJYYCHHBIE PE3YJIbTAThl B TAOJIHMYHOM,
rpaduueckoil UM TEKCTOBOM (hopMe; JieJaTh BHIBOIBI HA OCHOBE MOJTYYEHHBIX U
JIUTEPATYPHBIX TaHHBIX;

- OCYIIIECTBIIATh CAMOCTOSITEIBHBINA YU€OHBIN MPOEKT WU UCCIIEIOBAHUE B
00JIaCTH €CTECTBO3HAHUS, BKJIFOYAIOIINI ONPEACIICHUE TEMBbI, ITOCTAHOBKY IEIH U
3a/1a4, BBIJBU)KEHUE TUIIOTE3BI U IIYTEN €€ SIKCIIEPUMEHTAIIBHON TPOBEPKH,
IIPOBEJEHNE DKCIIEPUMEHTA, AaHAJIN3 €TI0 PE3YJIBTATOB C YUYETOM NOTPEIIHOCTH
u3MepeHus, popMyIupoBaHrEe BHIBOJIOB U MPEICTABICHUE TOTOBOTO
WH()OPMAIIMOHHOTO TIPOJIYKTA;

- 00CYKJaTh CYIIECTBYIOIIKE JOKAIbHBIE U PETHOHAIBHBIE TPOOTIEMBI
(3KOIOTHYECKHE, DHEPTETUUECKUE, CHIPHEBBIC U T.1.);

- 000CHOBBIBATH B JUCKYCCUM BO3MOYKHBIE ITyTH UX PEILICHHS, OCHOBBIBAsICh HA
€CTECTBECHHO-HAYYHBIX 3HAHUSAX;

- HAXOJIUTh B3aUMOCBSI3U MEXIY CTPYKTYPOUl U (PYHKITUEH, MPUIUHON U
CJIEJICTBHEM, TEOpHEH 1 (PaKkTaMu MPHU aHAIU3E POOJIEMHBIX CUTYallUl U
000CHOBaHUY MPUHUMAEMBIX PEIICHUN Ha OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHMIA,
MOKAa3bIBaTh B3aUMOCBSI3b MEXY 00JIaCTSIMH €CTECTBCHHBIX HAYK.



Conep:xanue yueOHoro npeamera «EcrecTBo3HaHMe).

10 knacc.

|. BBeaenue (4 4)
BBeaenune B ecrecTtBo3Hanue. Ilpuponma-cpena oOUTaHMS M HCTOYHUK KU3HU
YeJI0BEeKa. B3aMMOOTHOIIEHU YeNOBEKa U MPUPOJBI, UX AuanekTuka. [lpupona —
VMCTOYHHK TBOPUYECKOTO BJIOXHOBEHUS JIESITEIEH NCKYCCTBA.
EcTecTBO3HaHMEe — eOWHCTBO HayK o Tmpupone. Matepus U GopMmbl  ee
cymiectBoBanus. Jlnanektrka ectecTBO3HaHUsA. OCHOBHBIE ATallbl €r0 Pa3BUTHSL.
[ToHsiTHE O €CTECTBO3HAHMM, KAK CHCTEME HAYYHBIX 3HAHUN O IPUPOJE.
Hemoncmpayuu. BuaeodparmeHTsl (TTONST  CEIBCKOXO3SIMCTBEHHBIX — yTOIMH,
Kapbephl A JOOBIYU YIJIE U PYIbl, METALTypruyeckue KOMOWHATBHI, ra3o- U
HedrenpoBoabl, Guotuinuun, I'9C, TOL u ADC, nocneAcTBUS 3eMIICTPSICEHUN U
I[yHaMH, HMCYE3HYBIIME BUAbl PACTCHUN U >KUBOTHBIX); PENPOAYKIMH KapTHH
BEJIMKHUX XYI0XKHUKOB C NeH3akaMu U ApyruMu oobekTamu npupos! (Ilnmkuna,
JleButana, AiiBazoBckoro, Hona wu 1p.); My3blKaJbHbIE (DparMeHTHI,
MOCBSIIIEHHBIE siBICHUSAM Tpupo bl (YalikoBckuit, Cen-Canc, betxoBeH u ap.).
[TopTpeTsl  y4eHBIX-€CTECTBOMCIIBITaTENICH, BHUACOPparMEeHThl 1O  HCTOPUU
BO3HUKHOBEHUS U PA3BUTUS PUBUKU, XUMUHU U OUOJIOTUH

Il. EcTrecTBO3HAHUE 1 MeTOAbI MO3HAHUA Mupa (16 1)
B3aumoceazv mesncoy HayKoil u mexnonocuamu
Hcmopus usyuenus npupoowi. I[lpoepecc 6 ecmecmeenHvlx HAYKAX U €20 6K1A0 8
passumue yusuiuzayuu. Memoowvl HayuH020 NO3HANHUS U UX COCMABAAIOWUE:
Habao0eHue, uzmepenue, SKCnepuMenn, Mooeauposanue, 2unomesd, 81800,
nocmpoenue meopuu. @opMbl MO3HAHUA: HAYYHOE U HEHay4yHoe. J[Ba ypOBHs
HAYYHOT'O MMO3HAHUS: SMITUPUUECKHUN (UyBCTBEHHBIH, ONBITHBIA) U TEOPETUUYECKUIN
(paunoHanbHBIN). MoieTupoBaHre Ha TEOPETUUECKOM YPOBHE IMO3HAHUS U THUITHI
Mojenel (uaealibHasl, aHaloTusl, MaTeMaruyeckasi). Pojb MbpICIEHHOTO
AKCHEPUMEHTA U MATEMATUUYECKOTO MOJICIIMPOBAHUS B CTAHOBIICHUH U Pa3BUTUHU
€CTECTBEHHBIX HayK. DyHOaMeHmabHble NOHAMUSL eCMeCMBO3HAHUSL.
A3vik  ecmecmeoznanusn. buonocus. buonornueckas cucrematMka u €€
BOXHEUINIME TakCOHbl. buHOMHMHanbHas HoMeHkJarypa. [lonsitue Buma.
Cucremarnka xuBOTHBIX. [loHsaTne moponsl. Cucrematuka pacrenuil. [lonsTue
copta. buonoruueckas HOMEHKJIaTypa — OCHOBa  MpodeCcCUOHATBHON
NESITENbHOCTH. Xumus. TpuBUalibHbIE Ha3BaHWsA. PanuoHalbHAss HOMEHKIATYypa.
Mexnynaponnas Homenkinarypa MIOITAK.
XUMUYECKHE DHJIEMEHTHl W MPOUCXOXKJICHHE uX HazBanui . Kiaccudukanus
HEOPTaHUYECKUX BEIIECTB (OKCHUIBI, KUCIOTHI, OCHOBaHMS, COJM) M TPUHIIUIIBI
oOpa3oBaHus WX Ha3BaHui. Qu3uxa. EnuHuibl namMepenus GU3NYeCKuX BEIUYUH
Ha Pycu. Epununel usmepenus (QU3MYECKUX BEIMYMH B HEKOTOPBIX JPYTUX
CTpaHax. MexIyHapoJHasi CUCTeMa €IUHUI] U3MEPECHUS] (PU3NYECKUX BEITUYHH —
CH. OcHOBHBIE U TIPOU3BOJIHBIC €NUHUIIBI U3MepeHus pusndeckux Beanana CH.
Ecmecmeennonayunvie nonamus, 3aKoHsl u meopuu. ECTECTBEHHOHAay4YHbIE
noHsATUsl. KoHKpeTHbIe U a0CTpaKTHbIE €CTECTBEHHOHAYUYHbBIE MOHSATUS. 3aKOHBI
ecrecTBO3HaHus. EcTtecTBeHHOHayuHble Teopuu. OnucaTeNbHbIE TEOPUU U
oObsicHuTEIbHBIE TeopuHr. [IporHo3upyromias pojib €CTECTBEHHOHAYYHBIX TEOPUM.
Ecmecmeennonayunas kapmuna mupa. KapTuHbl MUpa: peIUruo3Hasi, ObITOBas,
XyJnoXecTBeHHass. Ecmemceennonayunas xkapmuna mupa (EHKM). DBonronus



EHKM wu ee »aranbl: apuUCTOTENEBCKHWM, HBIOTOHOBCKUM, HSWHIITCHHOBCKAS
peBomonus.  IIpyHUMOBI  MO3HAHUS B €CTECTBO3HAHUM:  COOTBETCTBUS,
JOTIOJIHUTENBHOCTH, IPUYUHHOCTH, CAMMETPHH.

Mupui, 6 Komopuix mul scusem. lpumepst cucmemamuzayuu U Ha2us10HO20
npeocmaesneHus Hay4Ho20 3HAHUsL. NPOCMPAHCIMEEHHO-8PEMEHHbLE
Xapaxkmepucmuku (HAaHOMUpP U MUKPOMUP, MAKpOMUp, Me2amup). [ paHUuIbI MUPOB
Y YCJIIOBHOCTh 3TUX TPaHUll. Pojib HAYYHbIX O0CMUNCEHUN 8 CO30AHUU HOBBIX
mexnono2uul. Jeonioyuss mexrono2ui. [IpudOpPsI 1715 U3y4EHHUS] MUPOB, UX
ABOJIIOLUS OT CBETOBOTO MUKpockona P.I'yka 10 ckaHMpPYIOIIEro TyHHEIbHOTO
mukpockona (CTM) u atromHo-cuiioBoro mukpockomna (ACM). MonekynsipHoe
pacro3HaBaHUE U €TO POJIb B IPUPOJIE U KU3HU YelloBeKa. KoMmbroTepbl
OyIyIIero.

Jlemoncmpayuu.  TlopTpeTsl  ydeHbIX-  ectecTBoucmnbiTateneit  (I'.I'amumnes,
H.Menneneesa, I'.Mennens, H. bekeroBa, M. ®apanes), pa3aIudHbIC
MaTepuaibHble (usndyeckue (AnmekTpodopHas MaliMHa — MOJIEIb MOJIHUH,
KPUCTAJUIMYECKHUE PEIICTKU Pa3IMYHBIX TUIIOB), OMOJIOrHUecKue (MYJISKU I[BETOB,
OpraHoB TeJla YelioBeka), reorpadudeckue (Tao0yc, KapTa, TeILTypuil),
XUMHUUYeCKue (IIapoCTEepKHEBbIE W OOBEMHBIE MOJCIM MOJEKYJ Pa3IuYHBIX
BemiecTB). Cnaiipl ¢ MojieNisIMu cTpoeHust atoma TomcoHa u Pesepdopaa.
OTHOCUTENBHOCTh TOHSATUSI MYCTOTHI. PaznuunHbie (u3nueckue, XUMHUUYECKUE U
ouonornyeckue wmoxaenu. lloptperst Apucrorens, K.JIunues, Y. JlapBuna;
BUI€O(PparMEeHThl C TAKCOHAMHU B OOTAHUKE M 300JIOTMH U NMPUMEPHI CUCTEMATUKHU
OTJEJIbHBIX PACTEHUM | >KUBOTHBIX. TaOnuia, ciaiag uim BUACOPpparMeHT
«Homenkmarypa MIOITAK»; TaGauiel vk ClIaibl ¢ aHUMAIUSAMU IO OOIIMM
npuHIMIaM oO0pa3oBaHMs Ha3BaHWM BaXHEHIIMX KJIACCOB HEOPTaHUYECKHUX
COEJIMHEHUI — OKCUIOB, KUCJIOT, OCHOBAHMUSI, COJIEH, - U UX KIacCU(PUKAIIIH.
[Toptpetst Oma, Kynona, HeroTona, DWHIITEHHA U Jp.; TaOJHUIBI OCHOBHBIX U
npousBoaHbIX eauHul] CU; nuHamudeckue BuaeodparMeHThl, WUTFOCTPUPYIONTUE
BOKHEUITNE TOHATHS (PU3UKKU TPUMEHHUTEIIbHO K TEeMEe YpOKa; Cilailjg uiu
BuneopparmeHT «CTapopycckue €IUHMIBI U3MEPEHUS HEKOTOPBIX (PU3MYECKUX
BeUUMH». Tabnuiel W BUAEO(DpParMEHTHl, WUIIOCTPUPYIOIIUE BaKHEUIINE
MOHSTHS, 3aKOHBI U TEOPUHU €CTECTBEHHOHAYYHBIX JTUCIUILIAH IO KypCY OCHOBHOMU
koJbl. BugeodparMeHThl U Cliaiibl MO ABOIIOIMN MUKPOCKOTIOB.
Jlabopamopnvie onvimsi. 1. TlocTpoeHHE PaBHOCTOPOHHUX TPEYTOJBHUKOB W3
CIIMYEK Ha IUIOCKOCTM M B mOpocTpaHcTBe. 2. WMmmocTpauuss — NpUHIUIIA
cooTBeTcTBUs. 3. MojgenupoBanue NpHHIMOA PadOThl  CKAHUPYIOIIETO
MuKpockora. 4. JlokazatensCcTBO OEIKOBOW MPUPOILI PEPMEHTOB.

Ilpakmuueckas  paboma Nel. DOMIUpUYECKOe TIO3HAHWE B  H3YyUYCHUH
€CTECTBO3HAHUSI.

Ilpakmuueckas paboma Ne2. TlocTtpoeHue TPOCTPAHCTBEHHBIX  MOJIEICH
HEOPraHWYECKNX W OpPraHUYeCKUX COCIMHEHHM B COINOCTABIEHUM C HX
CBOWCTBAMU.

Ipaxmuueckas paboma Ne3. HabGmroieHne 3a ropsiiei cBe4oit

Ilpakmuueckas paboma Ne4. HabmoneHne 3a U3MEHEHUEM TEMIIEPATyphl JbAa U
€ro COCTOSIHUEM IIPU HarpeBaHUU

I1l.Meramup. OcBoeHue KOCMOCa M €ro PoJib B KM3HM YesioBeuecTBa (9 4)



XPOHOJIOTHS ACTPOHOMUYECKHX MPEACTABICHUN U OTKPBITHIA: T€OIIEHTpUYECKas
CUCTEMa MUPA; AHTPOMOLIEHTPUYECKAs CUCTEMA MUPA; TeIUOLEHTPUYECKas
cucremMa mupa. ACTpoHOMBI 16-19 B.B. 1 UX BKJIaJl B pa3BUTHE MPEACTABICHUN O
Bcenennoil. Becenennas: meopus 603HUKHOBEHUS, CMPYKMYpPA, COCMAS, I680II0OYUSL.
Acmponomus Kak HayuHbll PYyHOAMEHM 0CB0EHUS KOCMUYECKO20 NPOCMPAHCMEA.
KocMmonorus. Bkitag oTedecTBEHHOM HAYKH B MUPOBYIO KOCMOJIOTHIO.
Paxemonocumenu, uckyccmeennvie cnymnuku, opoumanvhsvie CmaHyuu,
nianemoxoosl. OpouTanbHas actpoHoMHuueckast oocepsaropust (OAO).
Hcnonvzosanue cnymnukoswix cucmem 6 cgpepe un@dopmayuoHHbIX MexHoI02Ul.
Cogpemennvie HayUHO-UCCIE008AMENbCKUE NPOCPAMMbL NO U3YYEHUIO KOCMOCA U
ux 3Havenue. IIpobremvl, c8s3aHHbLE C OCBOEHUEM KOCMOCA, U NYMU UX PEULeHUS.
Meswcoynapoonoe compyonuuecmao.

IV.060.10uku 3emun: asurocgepa, ruapocdepa, atmocdepa (12 u)

Cmpoenue 3emau. Jlumocgepa. BuyTpennee crTpoeHue 3emMiIu U €€
XUMHUYECKUi cocTtaB. CTpoeHHe M COCTaB JUTOC(HEpbl. MUHEpalbl U TOPHBIE
nopoasl. Pynel. Jlutocdepubie mmutThl. 3emuerpsicenus. Illkama Puxrtepa.
NuTencuBHOCTH 3emueTpsicenui. [lynamu.

Tuopocgpepa. Okeanwvt u mopa. CoctaB ruapochepbl. MupoBoit okean. Mopsi.
Herunuunsie mops:  Capraccoo, Kacmmiickoe n Apansckoe. Tema Mops B
MIPOU3BEJAEHUSAX MUPOBOM XYJ0KECTBEHHOU KYJIbTYPHI.

Boowt okeanoeé u mopeii. XuMAYECKUN COCTAaB MOPCKOM M OKEAHWYECKOW BOJIBI.
[Ipomumne. Jlen B okeane. I'pennanaus. Antapkruaa. [IBuxenue Boag MupoBoro
okeaHa. [IpunuBsl 1 0TIMBEL. Mopckue TeueHus. Tumsl Kumara.

Boowt cywu. Bonplt cymm u ux kinaccudukanus. Pomuuku. ['eiizepsl.
MuHepanbHble BOJIbI U UX KJIaccU(PUKaIUA. [Ipo6nema npecHoi Boasl. O3epo
baiikan. KapcroBble siBlieHuss W 00pa3oBaHHE CTaJaKTUTOB M CTaJIarMUTOB.
AHOMaJIbHbIE CBOMCTBA BOJIBI M UX 3HAYEHUE B IPUPO/IE.

Ammocepepa. Ilozooa. Atmochepa u ee cocrtaB. BepTukanbHOe CTpoeHUE
atMocdepsl: Tpomnocdepa, crparochepa, mezochepa, Tepmocdepa, sk30chepa.
CocraB Bo3ayxa. O30HOBBIE JbIpbl M NApHUKOBBIN 3¢ dext. Ilorona u kammar.
Ammocgepnoe oaesnenue. Bemep. Atmocdepnoe paasneHue. Kecconnas u
BbICOTHAs 0ose3Hu. [{ukiioHbl 1 aHTULMKIOHBL. ATMOoc(epHble GpoHTHL. Betpa u
WX BHJIBI: IIKBajJ, CMEpY, aHTUIaccar, maccar, Opu3, (eH, Oopa, CHUPOKKO,
MYCCOHBI, Tall()yHbI, yparaHbl, CMEPYH, TOPHAJIO.

[lIxana bodopra.

Baasicnocms 6030yxa. Bnaxnocts Boznyxa. [lcuxpomerp u I'mrpomerp. Touka
pocbl. Ob6naka, ux hopmbl 1 pazmepsl. Tyman. Ocaaku u ux tunsl. Pagyra.
Hemoncmpayuu. OO6pasipbl pya, MUHEPAJIOB M TOPHBIX MOPOA, pusuueckas KapTa
IIOJTYIIAPUH, aTJIaChl.

Kapter: mopckux Teduenuii, puszndeckue kaptol Mmupa u Poccutickoii deneparum.
Buneodparmentst u ¢oTtorpaguu mo TeMe ypoka: CTpOEHHE 3EMIIH,
3eMJICTPSICEHUSA, I[yHaMH, pa3JIMyHble OKEaHbl M MOps, ailcOepru, MOpPCKHUE
TEUEHUsI, POJHUKHU, Tei3ephl, 03epo baiikan, kapcToBble sBIeHUS (CTAJaKTUTHI U
CTaJIarMUTHI), aTMOc(epa U ee COCTaB, LIUKJIOHBI U AHTUIMKIOHBI, BUJIbI BETPOB,
TyMaH, pajayra, OCAaJKH pa3Iu4HbIXx TunoB. Penpoaykiuu kaptun - .



AitBazoBckuil «JleBsateiii Banm», WM. JleButan «beper CpeauzemMHoro mops», H.
[Ivnmkun «Ha Gepery mopsi», JI. Jlaropuo «Mope», A. PwsuioB «Ha romy6om
npoctope»; (parMeHTbhl My3bIKaldbHBIX mpousBeaeHuil - H. Pumckuii-Kopcakos
«Cankoy, K. Jlebroccu «Mope», M. Pasens «Jlogka B okeaHe» U3 COOpHHKA
«3epkanay, II. YaiikoBckuii «Jlebegunoe o3epo», M. Mycoprckuii
«CHerypoukay. [IpeBpailieHHs] HEPACTBOPUMBIX KapOOHATOB KaJbLMS U MarHus
(cpemHuX coyeil) B pacTBOPUMEBIE THAPOKAPOOHATHI (KUCIIBIC COJIM) U 0OpaTHO —
OpUYMHA  00pa30oBaHUsl  CTAJIAKTUTOB M CTAJarMUTOB. MoJenupoBaHue
napHukoBoro sddexra. [lpubopbr: mis u3MepeHHs aTMoc(PEepHOTrO ITaBICHUS
(6apomeTphl), 11 U3MEPEHUS BIAKHOCTH BO3/IyXa (TUTPOMETPHI).

Jlabopamopnvie onvimel.  1.M3ydyeHne coctaBa TpaHuTa. 2. MojaenupoBaHHE
BBICOKOW IUIOTHOCTH BOAbl MeptBoro Mops. 3. PacummpeHue BoAbl IpU
HarpeBaHHH.

lIpakmuueckas paboma Ne 5.VI3ydenne KOIJIEKIIMA TOPHBIX MTOPO/T

Ilpakmuueckas paboma Ne 6.M3yueHue mnapaMeTpoB COCTOSIHUSI BO3AyXa B
KaOuHeTe.

V.Makpomup. Hayka 00 okpy:xaiouieii cpeae. buocgepa. (23 4)

)I(ufﬂtb, RPUSHAKU IHCUBO020 U UX OMHOCUMETIbHOCM b, OCHOBHBIC CBOICTBa
JKUBOTO OpraHusma: CAHUHCTBO XHMMHYCCKOIO COCTaBa, 0o0OMEH BCIICCTB,
CaMOBOCITIPON3BCACHUEC, HACIICACTBCHHOCTb, M3MCHYMBOCTb, PpPAa3BUTHC U POCT,
pasapaKuMoOCThb, AUCKPCTHOCTDb U LCJIIOCTHOCTL, SHCPro3aBUCUMOCTD.

Kusrle CHCTCMBEI, KakK CaMOYIIpaBJIAOIIHUCCA, CaMOpPCryJInpyromucc:d,
CaMOOpPIraHu3yromuccsa CHCTCMEIL. TpI/I Ha4daJla TCPMOIAWHAMUKH. [lonsitue
OHTPOIINH.

Ilpoucxootcoenue xncuznu na 3emie.  OCHOBHBIE THIOTE3BI MPOUCXOKICHHS
KW3HU Ha 3emJle: KpealMOHHM3M, THIOTE3a CaMOIPOU3BOJIBHOTO 3apOKIACHUS
YKU3HHU U3 HE)KUBOTO, KOHIICTIIINS OMOreHe3a, TUIoTe3a MaHCTICPMHUH.

['unoTre3a NPOUCXOXKACHUS KU3HH MyTeM OMOXMMHYECKOW 3BOJIIOIUU (TUIIOTE3a
Onapuna—XomnaeitHa). Jluckyccusi 0 BO3MOXHOCTH CYIIECTBOBAHUSI BHE3EMHBIX
[ABWJIN3AIAH.

Xumuueckuii cocmag Kiemku. XAMUYECKAsl OpraHU3alMs KIETKH HA aTOMHOM —
DJIEMEHTHOM, - YypOBHE. MakpoanemMeHTbl. MukposnemeHTbl. MoJeKyIapHbIN
YPOBEHb XMMHYECKOW OpraHu3aluy KJIETKH (MOJIEKYJSIPHBIM COCTaB KIIETKH).
Heoprannueckue coeaumHeHus kieTkd. Boma m ee ponb. MuHEpaibHBIE COJIH.
Oprannyeckue BEUIECTBA KIETKH.

Ypoenu opzanuzayuu swcuznu. KnerouHbli ypOBEHb OpPraHM3alMy >KA3HU Ha
3emue. TkaHeBbld ypoBeHb. THIBI TKaHEW >KUBOTHBIX (dMUTENUATBHASA,
COCIMHUTENbHAS, MBIIIICYHAs,, HEpBHAs) U pacTeHuid (oOpa3oBaTenbHas,
MOKPOBHAs, OCHOBHAsA W mpoBojdiias). OpraHHblii ypoBeHb. OpraHu3MeHHbIN
ypoBeHb. llonmynsiuMOHHO-BUIOBOM YpPOBEHb. bBHOT€OLIEHOTUYECKHUN YPOBEHD.
buouenos. buochepHsblil ypoBeHb.

Ilpoxkapuomer u sykapuomel. IlpokaproTbl W 3SyKapuoThl. baktepun u ux
kiaccudukanus: no ¢opme (OB, KOKKH, CIUPWILILI, BUOPUOHBI), MO THUITY
nuTaHus (canpoduThl, MNapa3uThl), MO OTHOILIEHUIO K KHUCIOpoay (a3poOsl,
aHa’poOb1). OCOOEHHOCTH CTpOCHUs OaKTEepui W UX KU3HEAesATeIbHOCTU. Poib



OakTepuu B TPUPOAE M >KU3HU yenoBeka. [luanoOaktepun (cuHE-3el€HbBIC
BOJOPOCIIM) M OCOOEHHOCTM HX CTPOEHUS U KHU3HeHesTeabHOCTH. Poib
nuaHobaxkTepuil B npupose. CTpoeHue KIETKU 3yKapruOTOB.

Knemounaa meopusa. Ilpocmeiimiue. Bupycei. Knetounas Tteopuss u ee
nosioxkeHus. [Ipocteifmue: XryTUKOBbIE, pECHHYHBIE, aMeOouHBbIC. 3HAUYEHUE
IPOCTEHIINX B MPHUPOAE M >KU3HHU denoBeka. Bupychel. CTpoeHue u 0COOEHHOCTH
KU3HEIEATeIILHOCTH BUPYCOB. BupycHbie 3aboneBanus uenoseka. BUY u CITH/I.
['pu6s1. Pons rpuboB B ipupo/ie U B XO34HUCTBE YETOBEKA.

Ilonamue oOuonozuueckon 3gontoyuu. Igontoyuonnas meopusa. lloHstue
Owonornyeckod  JBoJONMH.  JIMMTENTbHOCTH,  HEOOpATUMBIA  XapakTep,
HaIpaBJIeHHOCTh 3BoJoIMKH. OCHOBHBIE HAMPABIICHUS 3BOJIIOLMH. bruonorudeckuit
nporpecc. buonoruueckuii perpecc. AHTPOIIOT€HE3 U €0 ATAIIbI.

IIpennoceuiku co3gaHus A3BOJIOUMOHHOM Teopuu Y.J/lapBuHa. Jlornueckas
CTPYKTypa JapBUHU3MA (M30BITOYHAS MHTEHCUBHOCTH Pa3MHOKEHHs, OopbOa 3a
CYIIECTBOBAHME U €€ BHUJbI, €CTECTBEHHBIM 0TOOpP).CUHTETHYECKas Teopus
IBOJIIOLMU.  MMKPO3BOJIIOLHSL. Bunoobpa3oBanue (reorpaduueckoe u
sKosorudeckoe). MakposBotonus. JBHKyIIHE CHUIIbI BOJIIONMHU: MYTaIllMOHHBIN
npolecc, NOMYJSIUUOHHBIE BOJHBI, M30JAUUsA. POpPMBI €CTECTBEHHOrO OTOOpa:
CTaOWJIM3UPYIOIIUHI, IBUKYIIUN, TU3PYITUBHBIN.

Coepemennvie Menoovl NOOOEPIHCAHUA YCHOUYUBOCIU OUO2E0UEHO306 U
UCKYCCMBEHHBIX IKOCUCHEM

[Tonsitue sxocuctemsl. buoron. buonenos. buozeoyenos, cmpykmypa u 0CHoO8bl
@ynryuonuposanus. OTanursi OMOreoLeH03a OT IKOCUCcTeMbL. HecTaOunbHbIE 1
CTaOWIIbHBIE IKOCUCTEMBI. buoeeoxumuueckue nomoku. Kpyzosopomwi eewjecmaa.
Ipunyunwvl ycmovuueocmu duozeoyerno308. Hayunvle ocHogvl co30anus u
NO00EPAHCAHUSA UCKYCCMBEHHBIX KocucmeM. [Ipouzso0cmeo pacmumenvHoul u
HCUBOMHOBOOYECKOU NPOOYKYUU: NPOOTIeMbl KOJUYECMBA U KA4eCcmad.
Knacmepnuuii nooxoo kax cnocob éoccmanosieHus Ou02eoXuMuUyecKux nomoKkos 8
UCKYCCMBEHHBIX dKocucmemax. Aumubuomuxu, necmuyuobl, CIMuMyisamopbol
pocma, y0oopenus u ux npupoorvle ananroau. Ilpoorema ycmoiuugocmu
20POOCKUX IKOCUCTEM.

Huweevie yenu. Ixonozusn. Ixkonozuveckue pakmopwvl.  TUTIOIOTUA KUBBIX
OpPraHU3MOB 3KOCHUCTEMBI: MPOAYLIEHTbl, KOHCYMEHTBI, PEIYLUEHTHI (CampouThl).
ABtotpodnl. I'ereporpodbl.  IloHsTHE O mNHUIIEBBIX (TPOPUUECKUX) LIETISIX
ouoreoneno3a. IlumeBas uenb. /[Ba OCHOBHBIX THUMa TpOoPHUUECKUX Uened —
nacTOMIIHbIE (LIETIH BbIEIAHUs) U JE€TPUTHBIE (LIenH pa3ioxkeHus). [IuieBas cets.
DKOJIOTHYECKHE MUPaMHUAbI (YHCICHHOCTH, OnoMacchl, 3Heprun). IlpaBumo 10 %.
[Tousitue 00 skonoruu.  OCHOBHBIE MNPOOJIEMBI  3KOJOTUHU. DKOJIOTMUYECKHE
dakTophl: adnoTHYECKUE, ONOTUYECKUE, aHTPOIIOTCHHBIE.

IKonozuueckue npoodiemvl cO8PEMEHHOCMU

buocdepa u ee rpanunel. Konnenmus somtoniuu 6uocdepst B. U.Bepnanckoro.
Hoocdepa. Texnochepa. OcHOBHBIC TOAXO0BI B yueHUH 0 brochepe:
HHEPreTUYECKUil, OMOTeOXUMHYECKHU I, THPOPMALIMOHHBIN, MPOCTPAHCTBEHHO-
BpeMEHHOU, Hooc(pepHblid. buocgepa: smanvt popmuposanus u cyeHapuu
pazsumusi. AkmyanvHsle dKo102udecKue npoobaemol. 2100aIbHble, PecUOHANbHbIE,
JIOKAIbHble, UX NPUYUHBL U CT1e0CmBUsl. DKOIocUuYecKue npood.iemvl IHepeemuiecKoul
ompacau. AnemeprnamusHnas snepeemuxa. PayuonanbHoe ucnonb3osanue suepeuu



u 9Hepeocoepedcenue. IHepeemuieckas bezonacHocms. TpancHayuonaivhole
npoekmul 8 obaacmu IHepeemuxu. Memoovl uzyyeHus COCMOSHUSL OKpYHcaroujel
cpeovl. M3menenus okpyscaroueii cpeowl, KAk CMuMyJl 015 pa3eumus HayyHblX
uccneoosanuii u mexnonocui. Ecmecmeenno-nayunsie nooxoowvl K peuleHuro
9KON02UYeCKUX npoobaem, npupodocbepezaroujue mexuono2uu. MedxcoynapooHvle u
poccuticKue npocpammbul peuleHust IK0I02ULeCKUx npooaem u ux sghghekmugHocmo.
Ilpo6aembl 0mx0008 u 3az2pA3HEeHUA OKPYHcarouiell cpeovl

IIpobnema ysenuuenus xoauuecmea omxo0os. bveimogule, KomMmyHanvHbie,
npomvluiienHvlie omxoosl. Cogpemennvlie mexHonio2uu coopa, XpaneHus,
nepepabomku u ymuauzayuu omxo0oos. I100xoovl k cokpaujeHuro omxooos,
be30mxo0nbie mexuoio2uu. McmouHuky 3a2psa3Henust OKpyscaroueli cpeowl.
llepcnekmusHnvie mexnono2uy TUKEUOAYUU NOCTeOCMBULL 3a2PAZHEeHUS
oKpydfcaroueti cpeovl. Pexynbmueayus noussl u 600Hbix pecypcos. Cucmemul
60000uucmru. MedxcoyHapoonvle npoecpammsi no 0OpaAUieHuUro ¢ Omxo0amu u
COKPAWeHUI0 8030eliCmMBUsl HA OKPYICAIOWYI0 cpedy, ux 3¢pghekmuenocme.
B3aumoceazv cocmoanus okpyscarouieil cpeovt u 300p06b: uenoeKka
Heepaoayus oxpyorcaroweti cpeovl. [Ipoepammspt MOHUMOPUH2A Ka4ecmaa
OKpydfcaroweti cpedvl. 3azpazneHue 6030YUHOU, B0OHOU Cpedbl, NOYBbl, NPUUUHBL U
cnedocmeust. Lllymosoe 3aepsasuenue. Inekmpomacnumuoe gozoeiicmaue. 11J[K.
Yemotiuusocms opeanuzma u cpedwvl kK cmpeccogvlm 8o30eticmeusim. 3aboneeanusl,
CBA3AHHbIE CO CHUDICEHUEM Kauecmea OKpydcaroujeli cpeovl. Mnoueudyanvrvle
0CObEeHHOCMU OP2AHU3MA NPU 8030eUCmEUU YaKmopos OKpydHcaroweti cpeosl.
CogpemenHvie mexHoI02uu COKpawjeHusl HeeamugHo20 8030eUcmseus haxkmopos
oKpydfcaroweti cpedsl. Hayunvle ocHOBbl NPOEKMUpPOBAHUs 300P0B8OL CPebl
obumanus.

Hemoncmpayuu. BuneodbparmeHTsl U GpoTorpadguu mo Teme: mporecchl THUSHUS,
Opo’keHHe, MPOIECChl TUCCUMUIISIINU; MPEACTABUTEIN MPOKAPUOT U IYKAPHUOT;
O0COOEHHOCTH CTPOCHHSI BUPYCOB, MPEJCTABUTEIH I[apCTBa TPUOOB, IKOJIOTUYECKHE
CUCTEMBI, MPUMEpHI TMUILIEBBIX Leneil. PacTBopeHne B BOJE XJIOPOBOAOPOAA
(mucconuanys CoJITHOM KUCIIOThI), pACTBOPEHUE KPUCTAJIOB IIEpMaHTaHaTa Kaaus
WM MEIHOTO KyIlopoca B BOjJE, UCHapeHue BOAbl, AUDPy3us Maxydux BEIICCTB
(oekooHa) ¢ ropsuIed JaMIIOYKM HAaKaJIUBaHUSA, MCIAPEHUE KaIllld CIOUpTa C
¢bunbTpoBasIbHOM Oymarn wiaM canderkd. Penpoaykuuu KapTUH BEIUKUX
XyIOKHUKOB Ha TeMy OO0XECTBEHHOTO MPOUCXOXKICHUS KU3HU; Pa3TUYHBIX
MPUPOJIHBIX AKOCUCTEM. TaOiuIbl W IUIaKaThl: «XHUMHYECKUM COCTaB KIIETKH,
«IJBOJIIOLIMOHHOE  JIPEBO  PACTEHUI», «IBOJIIOUMOHHOE JIPEBO KUBOTHBIX,
«IBOJIOIIMOHHOE APEBO MpUMaToB U yenoBeka». [loprperst A.W. Onapuna n JIx.
b. Xonneitna, T.IlIBanna, /.M. MBanoBckoro u J. JIxennepa, A.Tencnu, B.
CykaueBa, . I'exkensi, B.M.Bepnanckoro, Y./lapBuna. Ilnakatel U MyJsiku
OpraHOB M CHUCTEM OpPraHOB pACTEHUM, YEJOBEKAa W >KUBOTHBIX. [leMoHCTparus
npoiiecca (poTocuHTE3A.

Jlabopamopnwvie onvimol. 1. CBoiicTBa 0enkoB. CpoiicTBa ritoko3bl. CBOMCTBA
caxapo3bl. CBOMCTBa Kpaxmana.

llpakmuueckas paboma Ne 1. Pacno3HaBaHne OpraHuYeCKUX COeTMHEHUM
llpakmuueckas paboma Ne 8. VI3yueHne pacTUTENbHONU U AKUBOTHOM KIETKU
Ilpakxmuueckass paboma Ne 9. W3ydeHue MHUKPOCKOMUYECKOTO CTPOCHUS
JKMBOTHBIX TKaHEN



Ipaxmuuecxas paboma Ne 10. Uzyuenue nosedenus npocmetiuiux npocmetuiux
100 MUKPOCKONOM 8 3a8UCUMOCIU OM XUMUUECKO20 COCMABa 800HOU CPebl.
Ilpakxmuuecxkass paboma Ne [11. Hzyuenue e63aumocesnzeil 6 UCKYCCMBEHHOU
9Kocucmeme — akeapuyme u cocmasieHue yenet NUMmaHus.

Ilpaxmuueckasa paboma Ne [2. V3ydyeHue OBITOBBIX OTXOHNOB. Paspabomka
npoekma pazoenpHo2o coopa mycopa.

VI.AOnoruyeckne ¢akTopbl M NPUCHOCOOJEHHOCTH K HHM SKMBBIX
opraHusmMoB (28 4)

Ocooennocmu krumama Poccuu. 3o0na apkmuueckux nycmsinb, MyHOp U
J1ecoOmyHaop. Kmumar Poccun. IIpupomHo-kimmatudeckne 30HbI Poccuu:
apKTUYECKUX NyCTbIHb, TYHApP, JECOTYHIp, TaWru, CMEMAHHBIX U
HIMPOKOJIMCTBEHHBIX JIECOB, JIECOCTEMHAS, CTEIEH, MOTYMYCThIHb, TCTHIHb.
Pa3HoOoOpa3ue W MPUCIOCOOJIEHHOCTh >KMBBIX OPraHM3MOB K TOW WM HHOMU
MIPUPOIHO- KIIMMAaTHYECKON 30HE.

Inexkmpomaznumnaa npupooa ceema. CBer. Pa3BuTue NpeACTaBICHUNA O
MPUPOJIE CBETa. OIJIEKTPOMAarHuTHoe wu3iydeHue. JlnmHa BonHbel. Yacrtora
KOJIeOaHUM. [Ilkama »HEKTPOMArHUTHBIX BOJH. ,~JIyuu, pEHTTEHOBCKOE
U3IIy4deHHE, yIbTpadroIeTOBOE U3IyYeHUE, BUANMOE U3JIy4eHHE, WH(paKpacHOE
U3JIyYEHUE U UX POJIb B MPUPOJIE U )KU3HU YETIOBEKa.

Onmuueckue ceoiicmea ceema. JIBoricTBeHHas npupoaa cBera. GOTOH. 3aKOHBI
OTpaXeHUsl U IpesioMmyeHus: cBeta. (OTHOCUTENbHBIA MOKAa3aTeb MPEIOMIICHUS.
@dakTopbl, BIMAIOLIME HAa I[OKa3aTeldb MPEJIOMIICHUSA: MPUPOJa BELIECTBA,
TeMIiepaTypa, JJIMHa BOJIHBI Najaroniero uanydeHus. Pegpakromerp. Jucnepcus,
nudpakiys 1 UHTep(dEepeHIns CBeTa.

Ceéem u npucnocod1eHHOCmb K HEMY JHCUBHIX OP2AHU3MO06. BiusHue cBeTa Ha
OpraHM3alMi0 >KU3HEHHOTO IMKJIAa OPraHU3MOB. BHOPUTMBI. DOTOCHHTES.
Knaccuduxkanus pactennii Ha CBETOMOOMBbBIC, TCHENIOOUBBIC I TEHEBBIHOCIIUBHIC.
@otoTponu3M. 3HAUYEHUE CBETa  JJISI  OpPUEHTAIIMM KUBBIX CYIIECTB B
MPOCTPAHCTBE. BHOMIOMUHECIICHITUS U €€ POJIb B dKU3HU )KUBOTHBIX.

Buympennaa snepzua maxpockonuueckou cucmemst. TepMoAMHAMUKA U €€
MPOTHOCTUYECKOE  3HAaueHUe. BHYTpeHHssi JHepruss TEePMOJIUHAMHYECKON
cuctemsl. [lepBoe Hauano tepmoanHamuku. Teronepeaada. TennonpoBOIHOCTb.
KonBekiusi: ecteCTBEHHAs! M MPUHYIUTENIbHAs. TenaoBoe u3ydeHue.

Tennosoe pasnosecue. Temnepamypa. Btopoe Hayalo TEPMOAUHAMUKH.
KonmuecTBo TETUIOTHI. TernoemMKkocTs. TenmoBoe paBHOBECHE.
TepMoaMHAMHUYECKUE CHUCTEMBbI TpPEX THUIIOB: H30JIMPOBAHHBIC, 3aKPBIThIE U
OTKphIThIE. TemmepaTypa, Kak mnapamMeTp COCTOSHUS TEPMOAMHAMUYECKOU
CUCTEMBL.

Temnepamypa u npucnocooaeHHOCIb K Hell HCUBHIX OPZAHUZMOG.
Tepmoperynsiuuss B KUBOW mnpupoae. Termonpoaykuvss H  TEmIooTAaya.
MexaHu3mbl TEPMOpPETyJSIIAM KUBOTHBIX W pacTeHud. Temmeparypa Tena
yeyloBeka M ee (¢usznonoruyeckas poisb. Krnaccudukanmus SKMBOTHBIX —TIO
TeMIEpPaTypHOMY  PEXKHUMY Ha TOMOHOTEPMHBIC MONUKWJIOTEPMHBIE U
rereporepmubie. Kiaccudukanus opraHu3MoB M0  TEMIIEPATypPHOMY HWHTEpPBATY
oOUTaHUS: PBPUTEPMHBIE U CTEHOTEPMHBIC. AKKIUMaTu3aius. TemmnepaTypHbIN
PEXKUM.



Cmpoenue monekyavt u puzuueckue ceoiicmea 600vl. CTPOCHHE MOJIEKYJIbI
BoAbl. Boma kak pactBopurenb. PuU3MUECKHE CBOMCTBA BOJbI: aHOMAaJbHas
TEMIEPATypHasl 3aBUCUMOCTb IUIOTHOCTH BOJbI; BBICOKOE TMOBEPXHOCTHOE
HaTsDKEHUE BOJbl; AHOMAJIbHO BBICOKME 3HAUYEHUs TEMIIEpaTyp KUIIEHUS U
IJIABJICHUSI BOJIBI; BRICOKOE 3HAUYECHHE TETIOEMKOCTH BO/IBI.

3HadeHne PU3NIECKUX CBOMCTB BOIBI JISl IIPUPOIHI.

Inekmponumuyeckas  ouccouyuayus. OCHOBHBIE  TIOJIOKEHUSI ~ TCOPUH
anekTpoauTuieckoil nucconmanuu (TOl). OIEeKTpONUTBI M HEJIEKTPOJIMTHI.
Knaccudukaiys WOHOB MO pa3jIMdHBIM OCHOBAHHSAM. MEXaHHU3MBI THCCOITHAITIN
AIIEKTPOJIUTOB C Pa3HBIM TUIIOM XUMHUUYECKOU CBsA3U. CTENEHb AIEKTPOIUTUIECKON
nuccounanuu. Conu, KUCIOTHI U OCHOBaHUS B cBeTe TO/I.

Pacmeopumocms. pH, kak noxkazamens cpedvt pacmeopa. PacTBOpUMOCTb U €€
KOJIMYECTBEHHAs! XapaKTepUCTUKa — KOIPUIMEHT pacTBOpUMOCTU. MaccoBas
JIOJIsl PACTBOPEHHOTO BEILIECTBA B PACTBOPE.

Bona xak amponut. [lonsitue pH pactBopa. 3nauenue pH B npupoge. 3HaueHus
pH dbusmonornuecknx *KuaKocTel 4eroBeKa B HOpMeE.

Xumuueckue ceoiicmeéa 600vl. XVUMHUYECKUE CBOWCTBa BOAbl. B3anmoneiicTBue
BOJIBI C MeTaulaMd. B3aumopaencTBue BOAbI € OKcuaaMu. [ uwaparanus.
B3aumoneiictBue Boabl ¢ coiisaMu. ['miaponu3. Pasznoxkenue Bojbl. [lonsatue o0
AJIEKTposN3e U (poTonuse.

Booa - abuomuueckuii pakmop 6 »cuznu pacmenuii. Ponb Bonbl B Ouocdepe:
KOJILIOENIb JKU3HM, Ccpella OOMTaHWs, YYaCTHUK OMOXMMHUYECKHX MPOLIECCOB,
YYaCTHUK CO3/IaHUsI OMOTEOIIEHO30B, PETYJISATOp KiIMMara Ha ruiadete. [uaposnus
OpraHMYECKUX BEIECTB B JKMUBBIX opranu3Mmax. Kimaccudukanus pacTeHUil Mo
OTHOIIEHUIO K KOJMYECTBY BOJbI B OKpYXalomel cpeae: TuaaTro(ursl,
ruaApOoGUTHI, TUTPOGUTHI, ME30(DUTHI, KCEPODUTHI.

Conenocms, kaxk aodbuomuueckuii ¢axkmop. Conu. Krnaccudukanus comeil.
HauGonee pacnpocTpaHeHHbBIE KUCIbIE COJU, UX TpUMeHeHHE. JKecTKOCTh BOJIBI.
Comu kak muHepanmooOpasytonue BemecTtBa. Conu — abuotudeckuid (paxTop.
[Iprcrnoco6eHHOCTh PACTEHUN U KUBOTHBIX K PA3IUYHOMY COJICBOMY PEKHUMY.
Bnusinne conu Ha OpraHu3M 4eI0BeKa.

Ilouea, kax abuomuueckuit pakmop. llonsatue o mouYBe U KiaccuuKaims
nouB. Ilpouecc mnouBooOpazoBanus. Opaduueckue (GaKTOpel Cpenbl U
MPUCIIOCOOJICHHOCTh K HUM JKUBBIX OPraHU3MOB. 3HAUEHHUE MOYBBI B MPHUPOJE U
JKW3HU YEJIOBEKA: Cpella OOUTAHUS )KUBBIX OPTAaHU3MOB; YdKOHOMUYECKOE 3HAYEHHUE,
o0JlajaeT TUIOJOPOJMEM, OKa3bIBA€T CYIIECTBEHHOE BIIMSHUE Ha COCTaB U
CBOMCTBa Bceil Tuapocdepbl 3eMiu, SBISETCS TIaBHBIM PETYJSITOPOM COCTaBa
atMocdepbl 3eMIId, BaXXHEHIMI KOMIIOHEHT OnoreorieHo3a. L{BeT n nuarsoctuka
MOYB.

Bbuomuueckue ¢axkmopvr okpyxycarowienr  cpeovl. buotnueckue (paxTopsI.
buotnueckre  B3aMMOOTHOUIEHUS ~ MEXAY  OpPraHU3MaMHu:  KOHKYpPEHIUS,
XUIIHAYECTBO, CUMOMO3 (MyTyasllu3M, KOMMEHCAJIN3M), Mapa3suTU3M (IKTO- H
sHj0onapa3uthl). [Ipumepsl OMOTUYECKUX B3AaMMOOTHOILICHUM B TIPUPOJIE.
Jemoncmpayuu. BupeodparmMeHTsl u QoTorpa@uu MO TeMe: XapaKTepHbIE
OMOTeOIIeHO3bI MPUPOAHO-KIMMATUUECKUX 30H Poccun; pa3Butre npencTaBieHUn
O TPUPOJIC CBETa; OMOJIOMHUHECIICHIUS;, TEIIonepeadya u TerIONPOBOJIHOCTD;
OMOTHYECKHUE B3aUMOOTHOIIEHUS MEXIY OpraHU3MaMu;



Kaptsl: npuponHo-knumaTryeckux 30H Poccun, mouBeHHas kapra Poccun.
[Toptpers: ®. I'pumansau, X. Troirenca, O. ®penensi, M. Ilianka,
Jx.Makcenmma, B.B. [lokyuaeBa. Illkana »snekTpoMarHUTHBIX BOJH JIXK.
Makcpemna. OtpakeHue U mpesnomieHue cBera. Jlucnepcun cBera U oOpaTHBIN
DKCIIEPUMEHT II0 «CMEIICHUIO» NBETOB. SBneHue mudpakmmu. JKuBble wau
repOapHble HK3EMIUIAPHI MPEJICTABUTEICH CBETOMIOOMBBIX M TEHEBBIHOCIHMBBIX
pacteHuii. PaboTa MpOTUB CHJI BHEIIHETO JIABJICHUS 3a CUET pACIIUPEHHUs Taza.
OnekTpu3aius BOAbL. AHOMallbHasi TeMIIEpaTypHas 3aBUCHUMOCTh IUIOTHOCTHU
BOoAbl. Hucxoadmuil IOTOK XOJIOZHOM W BOCXOISMIIMM IOTOK TEIUIOM BOJBI.
BpiCcOkO€ TMOBEPXHOCTHOE HATSKEHHE BOAbL. PacTBOPUMOCTH BEIIECTB B
HEMOJSIPHBIX M TOJSIPHBIX  pacTBOpUTENsAX. [IpoBepka 3JI€KTPONpPOBOIHOCTH
pacTBOpPOB DBJIEKTPOJIUTOB M HeldnekTponuToB. Omnpenenenne pH pactBopa
pa3IUYHBIX XKUAKOCTEN. B3anmonaencTBue BOJBI ¢ MeTaUIaMU. B3anmonaencrsue
BOABl C okcuaamu. ['miponu3 cojiel, 0Opa30BaHHBIX CUJILHBIM OCHOBAaHHEM U
ciaboil KUCIOTOM W HAoOOpOT. PacTeHUs pa3iUyHBIX TPyNN MO OTHOIICHUIO K
KOJIMYECTBY BOJIbI B OKpY:Karoliel cpeie (>KUBbIE UK TepOapHbIe IK3EMIUISPHI).
[lepexos cpeaHelt coau B KUCTYIO U HA000poT. [IpuroTroBieHue >kecTkoi BOAbI U
uccienoBanue ee cBOMCTB. [lomydueHue ruapokcokapOoHaTa Menu (MallaxuTta) U
HCCJIEIOBATh €0 CBOMCTB.

Jlabopamopnvie onvimer.  1.Habmonenne wuHTEp(HEPEHUMOHHOW KapTUHBI Ha
MbUTBHOUM TuieHKe. 2.HabOmogenue audpakimoHHol kapTunbl. 3. HaOmronenue
pacpoOCTPAHEHUSI BOAHBIX PACTBOPOB IO PACTEHUIO.

Ilpakmuuecxas paboma Ne 13. U3zyuenue npucIOCOOJEHHOCTH OPTraHU3MOB K
cpeie oOuTaHMS.

IIpakmuuecxas paboma Ne 14. 3yueHue BOITHOBBIX CBOMCTB CBETA.
Ilpakmuueckas paboma Ne 15. 3yuenre n3o0pakeHus, 1aBaeMoro JTUH30M.
Ilpakmuueckas paboma Ne 16. 3mepenue yaenbHON TEIMIIOEMKOCTH BO/IBI.
Ilpakmuueckas paboma Nel7. W3yueHue >KECTKOW BOJbBI M YCTPAHECHHUE €€
KECTKOCTH

Ilpakmuuecxas paboma Ne [18. UccnenoBaHue cpeabl pacTBOpa COJEH M cOKa
pPaCcTCHUM.

Ilpakmuuecxas paboma Ne 19. N3yuenne coctaBa mouB

Vll.IIpocTrpancTBo u Bpems (6 1)

[ToHsaTua  mpoctpancTBa U BpeMeHU. [IpocTpaHCTBO M BpeMsl B KJIACCHUYECKOU
Mexanuke Hprotona. AGcomoTHOE MpoCcTpaHcTBO. OAHOPOTHOCTH TPOCTPAHCTBRA.

N3otponHOCTh MpocTpaHcTBa. MHEepMaibHas cucTeMa OTCYETAa U MEPBBIM 3aKOH
Hrrotona. IlpeoOpazoBanms ['anmiies W TPUHINAI OTHOCHUTEIBHOCTH [ amues.
AGcomotHoe Bpemsa. CnenmanbHast Tteopusi oTHocuTenbHocTH (CTO). [IBa
noctysnata CTO u OCHOBHBIC CIIE/ICTBUS, BBITEKaOIIMe W3 HuX. OO0mas teopus
otHocutenbHocTH (OTO). buoputmbel.  buoputmbl. Tunsl OMOPUTMOB:
dbuznoNornyeckrue u sKoJiorudeckue. [IpuMepsl pa3nu4HbIX TUIIOB OMOPUTMOB Y
pacTeHuii U )KUBOTHBIX. DoTorneproan3M. buopuTMsl yenoBeka. JJUCHHXPOHU3M.



Criocobbl  mepenaun uHpopManuu B KuUBOM npupone. IlepBas u Bropas
CUTHaJbHbIE cucTeMbl. OOMeH uH(OpManMeld Ha pa3IuyHbIX YPOBHSX
OpraHu3aluu KU3HU. Peakuun MaTPUYHOTO CUHTE3a (mpuHLMI
KoMmIuieMeHTapHocTH). darounros. Peduekc, Dtonorus. MHpopmanus u yenosex.
Bo3HUKHOBEHHE U pa3BUTHE HOCHUTENEH MH(GOpPMAIMU C IPEBHEUIINX BPEMEH 10
HAIIIETO BpEMEHHU. DBOJIIOLUS COBPEMEHHBIX HH(OPMAIIMOHHBIX PECYPCOB
Jlemoncmpayuu.

Buneodparmentsl u Qororpaguu mo Teme: paziIdyHbIE TUIBI OHOPUTMOB Y
pacTeHUi U )KUBOTHBIX, COBPEMEHHbBIE HHPOPMAIIHOHHBIE PECYPCHI.

[TopTpeThbl «COB» U <«GKaBOPOHKOBY» - BBIAIOIIMXCS AeSTeNed HayKH, JUTEPaTyphl
U UCKYCCTBA.

Tabnuiel o GuocuHTe3y Oesnka, GaroruTo3y, peIeKTOPHBIE TyTH.

VIIl.IToaroroBKa M 3alMTa HCCJIEA0BATEILCKHX TPOEKTOB (7 4acoB)
BEITTONTHEHHE ~ AKCIIEPUMEHTAJIBLHONM  YacTH  MCCIICIOBATENbCKOH  paboTHI,
odopmiieHHE pabOTHl. YueHHUecKas KOH(EPEHIIHS 10 Pe3yIbTaTaM BBITIOJHEHHBIX
MPOCKTHBIX M MCCIEAOBATEIBCKUX Pa0OT JECATUKIACCHUKOB (MHIMBHUIYAIBHBIX
WU TPYTIIOBBIX ).

11 knacc

Tema 1. [ToBTopenne kypca 10-ro kiaacca (7 4)

MHoroo0Opasue ecTeCTBEHHOTO MHpa: MEraMup, MaKpoOMHp, MUKPOMUD.
BceneHHas, ramakTUKH, 3BE€3]lbl, COJHEYHAs CHUCTEMA: OCHOBHBIE MOHATUS U
3aKOHbI JIBUKEHHUS HEOECHBIX Tel. 3eMils, €€ CTPOCHHE U TI'e0JIOTUYECKUE
obosouku. [lonsaTne 0 Mukpomupe u Hanomupe. buocdepa. YpoBHu opranuzanuu
xu3Hu Ha 3emie. buocdepa u ee rpanunpl. MonekyIspHBIA, KIECTOYHBIMH,
TKAHEBBIM, OPraHU3MEHHBIN, MOMYJSIIIMOHHO-BUIOBOM, OHOLIEHOTHYECKUN U
OouocgepHblii YPOBHU OpraHU3allMM KU3HU Ha 3emiie. DKOJIOIMUECKUE CHUCTEMBbI:
OCHOBHBIE TOHSATUS (LI€NM NUTAHWSA, MHUIIEBbIE MHUPAMUJIBI, SKOJIOTHYECKHE
(dakTopsl). OCHOBHBIE MOJOKEHNUS CHHTETUYECKOW TEOPHUH 3BOIIOLIUH.
EctecTBeHHbIl 0TOOp 1M ero ¢opmbl. MyTanuu u ux kinaccuukauus. Makpo- u
MaKpO3BOIIOIUS. DJIEMEHThI TEPMOANHAMUKH U TEOPUH OTHOCUTEILHOCTH.
Hayana repMoiMHAMUKU. DJIE€MEHTHI TEOPUH OTHOCUTEIIBHOCTH.

Jlemoncmpayuu. BuneodparMeHThI U Claibl 10 TEME.

Tema 2. Muxkpomup. Atoma. Bemecrsa (344)

Ocnoenvle ceéedenus o0 cmpoeHuu amomd. IBOIIOUUA TPEIACTABICHUN O
cTpoeHun atoma. Moxenu ctpoenus aromoB J[x. Tomcona u . Pesepdopna.
[Toctrynarsl kBanTOBOM Teopun H.bopa. IIpoTOHHO-HENTPOHHAs TEOpHST CTPOECHUS
atomHoro sgapa J[. WBamenko u B.l'eitzenOepra. M3orombl. DnexkTpoHHas
o0oJylouka aroMa. JHepreruueckue ypoBHH. [loHsATHE O 3JIE€KTPOHHOM oOOJaKe.
Ilepuoouueckuit 3axon. Omxpvimue /[.H. Menoeneegvim nepuoouueckozo
3aKkona. IIpeanochUIKM OTKPBITHS TNEPUOAUYECKOTO 3aKoHA. [lepBble MOIBITKH
Kiaccupukanuu XumMudeckux anemeHToB. OtkpeitHe .M. MenaeneeBbim
MEPUOJIMYECKOr0 3aKoHa. lleproauYHOCTh B M3MEHEHUU CBOWCTB XUMHUYECKHX
AJNIEMEHTOB W uX coeauHeHud. [lepmommnueckuii 3axkoH B dopmynuposke [.H.
MenneneeBa. COBpPEMEHHBIE MPEACTABICHUS O MPUYMHAX NEPUOJAUYECKOTO



MU3MEHEHHS] CBOMCTB XHMHMYECKHMX 3JIEMEHTOB M HMX coeauHeHuil. CoBpemMeHHas
bopMyIMpoBKa MEPUOJUYECKOro 3akoHa. [lepuonnueckas cucteMa XMMHUYECKUX
AJIIEMEHTOB, KaK rpauuyeckoe 0TOOpaKeHne MepruoIMyeckoro 3akoHa. CTpykTypa
nepuoandeckor Tabsmipl. [lepuoapl (Oosbiue U Majible) W TPYIIbl (TJIaBHBIE U
MOOOYHEIE).

3HaueHue nepuoouuecKo20 3aKOHA U NEPUOOUYECKOU CUCHEMbl XUMUUECKUX
anemenmoe JI.U. Menoeneesa o0na popmuposanus ecmecmeeHHOHAYYHOU
KapmuHsl Mupa.

[IporHocTuueckast cuja M 3HAYEHUE MEPUOJUYECKOrO 3aKOHA W MEPUOINYECKON
CUCTEMBI. 3HAYEHUE NEPUOJUYECKOTO 3aKOHA U NEPUOJUYECKON CUCTEMBI
xumuueckux snemeHToB . M. MenneneeBa s pa3BUTHS HAYKUM U MTOHUMAaHUS
XUMUYECKON KapTUHBI MUPA.

bnazopoonwie zaswvl. bmaroponnslie ra3pl, IpUYMHA WX CYIIECTBOBAaHUS B
aTOMapHOM coCTOsiHUU. [IprMeHeHue OJaropoIHbIX ra30B.

Honnaa xumuueckaa ceazp. Vlonsl u ux xnaccuukanus: mo 3apsgay (aHUOHBI U
KaTHUOHBI), IO COCTaBY (IIPOCTHIE U CI0XkKHBIE). Cxema 00pa3oBaHMsI HOHHOM CBSI3H.
HoHHBIE KPUCTATNYECKUE PEMIETKU. XIJIOPU HATPUSL — TUITMYHBIN TPEACTABUTEIIb
COEJIMHEHUW C MOHHBIM THUIIOM CBS3H.

Kosanenmmnasa xumuueckan céazp. KoBajmeHTHas CBS3b KaK CBSI3b, BO3HUKAIOIIAS
3a cuer oOpa3oBaHMs OOIIMX AJIEKTPOHHBIX Map MYTeM NEPEKPbIBAHUS
ANIEKTPOHHBIX opOuTanei. KparHocTh KoBaJieHTHOM cBsi3u. OOMEHHBIE U JIOHOPHO-
aKLIETITOPHBIE MEXaHU3MBbI oOpa3oBaHUs KOBAQJIEHTHOM CBA3H.
OnekTtpooTrpunareabHocTh (D0). Knaccudukanus koBaJeHTHBIX cBsizeil: mo D0
(monsipHast 1 HenoJisipHas ). Jumosnu.

Memannwt u cnaagvl. Memannuueckan xumuueckasn ceazp. O01mME PU3NIECKUE
CBOMCTBAa METAJUIOB: 3JIEKTPOIIPOBOJHOCTh, IPOYHOCTH, TEIJIONPOBOJIHOCTD,
METaJUIMYeCKUi OJ1ecK, mmacTuyHoCTh. CIulaBel YepHbIe U 1IBeTHBIC. CTalb, YyTyH.
Jlatyup,  OpoH3a,  Menbxwop.  Meraminyeckass  CBsS3b.  3aBUCUMOCTH
AJIEKTPOIIPOBOIHOCTH METAJIOB OT TEMIIEPATYPHI.

Moanexynapno-kunemuueckasa meopus. OCHOBHBIE TOJOXKEHUS MOJEKYISIPHO-
KMHETUYECKOW Teopuu. MneanpHblil Ta3. YpaBHEHHE COCTOSHHUS UICAIBHOTO Tasa.
Azpezamnbie cocmosanusa eeugecme. 1'a3000pazHoe coctosiHue. 3akoH ABOrajipo u
CIeNCTBUS W3 Hero. MonspHbld 00beM ra3oB npu H.y. JKuakKoe COCTOSIHHE
BelecTB. Tekyuectb. TBepaoe coctosiHue BemiecTBa. Kpucraminueckue pemeTku
pa3HbIX TUIIOB JJI TBEPAOTO COCTOSIHMS BemiecTBa. [loHsTHe 0 mazme. Bricoko-
Y HU3KOTEMIIEpaTypHas IJa3Mbl U UX IpUMEHEHHEe. B3anMHbIE nepexobl MEXIy
arperaTHbIMU COCTOSIHUSIMU BEILIECTB.

Ilpupoonwuit 2a3. 1lpupoHbIA Ta3, €ro COCTaB M HAIPaBJICHUS HCIIOJb30BAHUS B
KAaueCTBE TOIIMBA U XMMHYECKOro cbipbsi. KouBepcusa mertana. CHHTE3-Ta3 U €ro
UCIIOJIb30BaHUE JJISi TIOJYYEHUS CHHTETHYECKOro O€H3WHa U METaHoJIa.
[IpenenvHble W HenpeAesbHbIE YriaeBoAOpoJbl. KauecTBeHHbIE peakiuu Ha
KpaTHYIO CBsA3b. buoras.

Kuokue eewgecmea. Hegpms. HedTh, ee coctaB, (usnueckue CBOWCTBA U
MPOUCXOXKJIEHHUE. DKOJIOTMYECKHE TIOCHEACTBUS pa3iuBa HePTH M CrOCOObI
OOpHOBI C HUMH.

[TormyTHeIlt HedTsSHOM ra3, ero coctraB. Ilpomeccel mepepaboTku HePTH:
pexktudukanus u KpekuHr. [IpoaykTsl nepepaboTku HE(TH U UX UCTIOIb30BaHUE.



Teepooe cocmoanue eewgecmea. Kuoxkue kpucmannwvl. Kpuctauimyeckue u
amop(dusle BemecTBa. IIpu3Haku u cBoiicTBa amMophHOCTH. OTHOCUTEIBHOCTD
UCTUHBI B XuMHH. JKUIOKHE KpHUCTALUIBI W HMX NPUMEHEHHE B TEXHHKE.
OTHOCHUTENIBHOCTh MCTUHBI B OMOJIOTHH U (PU3HKE.

Knaccugurkauyuna mHeopezanuueckux eeuwiecme u ee OMHOCUMETbHOCHLb.
Knaccudukanus mnpupomnbix BemecTB. OpraHndeckne #W  HEOPTraHUYECKUE
BemectBa. M3omepusa. Krnaccudukamusi HeopraHudeckux BemiecTB. [IpocTeie
BEIIECTBA: METAJUIbI, HEMETAJUIBI, 0J1aropoHbie ra3bl. OTHOCUTEIHLHOCTD CTICHUS
MPOCTBHIX BEHIECTB HAa METAJUIBI M HEMETaJUIbl. AJIJIOTPONHS U €€ NPUYHHBL.
CnoxHble BEIECTBA: OKCHJbI, KUCIOTHI, OCHOBaHHUS, COJIU. OTHOCUTEIHHOCTh
KJIacCU(PHUKAIIMU CIOKHBIX BEIIECTB.

Knaccugpurkayusa opzanuueckux coeounenuii. OCOOEHHOCTH COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COeMHEHUI. OCHOBHBIE MOJOKEHUS TEOPUU XUMUYECKOTO
ctpoeHus A. bytneposa, @. Kekyne, A. Kynepa.

N3omMepus, kKak (QYHKIUS XUMHUYECKOTO CTPOCHHUS HA MPUMEPE ITUIIOBOTO CIIUPTA
U AUMETHII0BOTO 3dupa. [IpuurnHbl MHOTOOOpa3us OpraHUYeCKUX COCTMHEHUM.
Knaccuduxkaims opraHU4ecKux COEAMHEHUH. YTJIEBOJIOPOJbI: ajKaHbI, aJKEHBI,
aJIKUHBI, aJKaJWeHbl W apeHbl. Kiacchl OpraHMYecKuX COCIUHEHHM, MOJIEKYJIbI
KOTOPBIX COAEPKAT PYHKIMOHAIBHBIC TPYIIbI: THIPOKCUIbHYIO, KAPOOHWIHHYIO,
KapOOKCWIbHYI0, aMuHOTpyniy. OTHOCUTEIBLHOCTh JICJIICHUS OpPraHUYECKHUX
COECIMHEHNHN Ha KJIACCHL.

Honumepsl. OCHOBHBIC TOHATHS XUMHHU BBICOKOMOJEKYJISIPHBIX COCIUHEHMIA:
MOHOMEp, TOJIMMEpP, JIEMEHTApHOE 3BEHO, CTENEHb Mnoiaumepuzanuu. CrnocoObl
MOJYYEHHUS] TOJMMEpPOB: PpEaKUUU TMOJMUMEPU3ALUU M  TMOJUKOHJICHCAIUU.
buononumeps 1 UX 6HMOJIOTUYECKAs POJTb.

[Inactmaccel. Tepmomutactel M peakromiactel. l[IpencraBuTenu IiacTMacc u
obnactu ux npumeHnenus. Bonokna. [IpupogHbie (»KMBOTHOIO M PaCTUTEIHLHOTO
MPOUCXOXKIICHNUSA) U XUMHUYECKHE (MCKYCCTBEHHBIE W CHUHTETUYECKHE) BOJIOKHA.
[IpenacraBuTenn BOJOKOH U 00OJacTH MX TMpuMeHeHus. Heopranuueckue
MOJIMMEPHI, KaK BEIIECTBA ATOMHOU CTPYKTYPHI.

Cmecu, ux cocmaeé u cnocoovt pazoenenus. IloHsTHE O CMECH, KaK CHUCTEME
COCTOSIINIEH W3 pa3IMuHbIX XuUMHUueckux BemecTB. Krnaccudukamus cmecedt mo
BU3yaJIbHBIM TMpU3HAKaM (FOMO- W TETEPOTCHHBIE CMECH) M IO arperaTHoMy
COCTOSIHUIO (TBEp/bIC, )KUJIKUE U ra3o00pa3Hbie cMecHu). CocTaB cMeceil: MaccoBast
u oObemMHas J0JM KOMIOHEHTa cMecu. CrnocoObl pa3ielieHUsi CMECEei.
Jucnepcuvte cucmemwt. llonstue nucnepcHou cucteMe. Krnaccudukamms
JUCTIEPCHBIX CHUCTEM IO pa3Mepam JIUCIIEPCHOM (a3bl U arperaTHOMY COCTOSIHHIO
JUCTIEPCUOHHON Cpelbl U JAUCTepcHON (a3pbl. 3HAYEHHE JUCIIEPCHBIX CHUCTEM B
pupoJie, MPOMBIILIEHHOCTH u MOBCEIHEBHON  KW3HU  YEJIOBEKa.
['pybonucnepcHpie cucteMbl W uX Kiaccupukanus (CyCNeH3WH, 5SMYJIbCHUH,
a’po3onu). [IpuMeHeHne ITHUX CHCTEM B TEXHUKE W ObITY. TOHKOIUCIIEPCHBIC
(KoJTOMIHBIE) CUCTEMBI, WX Kiaccupukamus (3omu u renu). Koarymsius.
Cunepesuc.

Jlemoncmpayuu.

Buneodparmentsl u ¢oTtorpaduu Mo TeMe: HEOHOBas peKjiaMa M aproHOBOM
CBApKOM, Jaupwkabied ¢  BO3AYIIHBIX IIApOB, 3alOJHEHHBIX  TEJIHEM,
OaJIbHEOJIOTUYECKUE PpAJIOHOBbIE BaHHBI. Paznuunbie (QopMBI NEPHOIUYECKOMN



cuctembl xumuueckux anemeHToB J.M.MenneneeBa. Iloptpersr: JI. Byabonpana,
JI. Hunscona, K. Bunknepa, A. bytneposa, @.Kekyne, A. Kynepa. Mogaenu
KPUCTAUIMYECKUX PELIETOK: XJIOpUIa HATpHs, UOJa, YIVIEKUCIOrOo ras3a, ajiMasa,
rpadura. OOpa3ibl MUHEPAJOB M BEIIECTB C HMOHHBIM THUIIOM CBSI3H (OKCHIA
KaJIbIUSI, PA3JIMYHBIX COJICHM, TBEPIBIX IIETOYEH, rajauTa, KajabllUTa), BELIECTB C
KOBAJICHTHBIM TUIIOM XMMUYECKOU CBS3H.

Komnekuuu: MeTajjioB, CIUIaBOB; BEIIECTB U MATEPUAJIOB, IOJy4a€MbIX HA OCHOBE
MPUPOTHOTO Ta3a; HEPTh W MPOAYKTHI e mepepaboTku; aMOp(HBIX BEIIECTB U
MaTepuasioB; NPUOOPOB HA OCHOBE XKUAKUX KPHUCTAIOB;, MPOCTHIX U CIOXHBIX
BEILECTB; IUIACTMAcC, BOJIOKOH, HEOPraHMYECKUX IOJUMEpPOB (MUHEpAIOB U
TOPHBIX MOPOJ); OpPraHUYecKux coenuHeHui. uddy3us AyMUCTHIX BEHIECTB C
ropsiiedl JamMnouku HakanuBaHus W Auddy3us mnepmMaHraHata Kajdus WU
cynbdara menu (I1) B Boje.

[Ipubopsl Ha OCHOBE HHM3KOTEMIIEpATypHOM IIa3Mbl (Ta30BbIE  JIa3ephl,
MJIa3MEHHbIE TTAaHEJIH TEJIEBU30POB U T.11.)

[[TapocTep>kHEeBbIE M OOBEMHBIE MOJEIM MOJIEKYJ TEpPBBIX MpeCTaBUTENEH
peIeNbHBIX YTIAEBOAOPONOB, CTpyKTyp Oenka u JIHK. dusmyeckue cpoiicTBa
razoo0pasHbix (TpomaH-OyTaHOBasi CMECh B 3a)KUTajke), >KUJIKuUX (OCH3UH) U
TBEpbIX (MapaduH) aJKaHOB: arperaTHOE COCTOSIHUE, PACTBOPUMOCTD B BOJIE.
['openue npoman-OyraHoBOWM cmecu (3axkuraika). OTHOILICHHE NPEACIbHBIX U
HEMpEeJETbHBIX YTJIEBOJOPOJOB K PacTBOpPY IE€pMaHraHata Kajaus U OpOMHOMU
Bojie. OOpa3zoBaHue HE(PTIHOM MJICHKU HA TTOBEPXHOCTU BO/IBI.

OO6HapyxeHue HenpeaeIbHbIX COCTMHEHUHN B KUJIKUX HEPTEIPOAYKTaX.
[Tonyuenne mmactuueckoit cepbl. I[lomydenue Oemoro docdopa. Ilomydenue
JUCTWUIMPOBAHHOM  BoAbL. (OYuCTKa CMECHM KPUCTAUIOB JUXpomaTra H
nepmanranara kamus. OOpasibl pa3IUYHBIX JUCIIEPCHBIX CHUCTEM: 3MYJIbCHUH,
CYyCHEH3UH, a’3p030Jid, TeIH WU 30Ju. llodyuyeHune KOJUIOMAHOTO pacTBOpa W3
xynopuaa xxenesa (I). Koarymnsius nonmydenHoro pacteopa. dddext Tunmans.
Jlabopamophnvie onvimei. 1. KoHCTpywpoBaHHE TIEPUOIUYECKON  TAOIHUIIBI
XUMHUYECKUX DJEMEHTOB C MCHOJIB30BAHUEM KapToueK. 2. (O3HAaKOMIIEHHE C
KOJUIEKIIUSIMUA METAJIJIOB U CIUIaBOB. 3. BpoyHOBCKOE NBMKEHUE YACTUI] TYIIU WU
IBETOYHOM TbUIbIEI B Boje. 4. Ilpoepka mpubopa s MOJy4eHUs Ta30B Ha
FEPMETUYHOCTh. 5. VYBelMueHHE MAaBJICHUS JKUAKOCTH TpU €€ CxaTuu. O.
CpaBHeHHE KOJeOaTeNbHbIX JBUKEHUN MOJIEKYJ BOJIbI U JibJa ¢ nomoiisio CBY.
7. BblmapuBaHue pacTBopa MNOBapeHHOM coju. DUIbTpoBaHUE TIeTEPOreHHOU
cmecu. OTcTanBaHue, KaK Coco0 pa3/iesieHUusl CMecel JIeKaHTaluel U ¢ MOMOIIIBIO
JE€TUTEIbHON BOPOHKU. 8. O3HAKOMIIEHUE C TUCTIEPCHBIMH CHCTEMaMHU
Ilpakmuueckas paboma Ne [. Wzydenuwe ¢doTtorpaduii TPEKOB 3apsKEHHBIX
YacTHII.

Ipaxmuueckas paboma Ne 2. Tlomyuenue, coOupaHue 1 pacrio3HaBaHHE ra3os.

Tema 3. Xumuueckue peakuuu (13 4)

Xumuueckue peaxuyuu u ux Kilaccuukayusa. XUMUYECKUE PEAKIUH WU
XUMHUYECKUE SBJICHUS, HUX OTIMYMS OT ¢U3MYECKUX sBIeHUN. Peakiuu 06e3
W3MEHEHMsS] COCTaBa BEIIECTB: AJUIOTPONMM3aLMM W H30Mepu3alnuu. Peakuuw,
UIyIIME C U3MEHEHHWEM YKCJIa M COCTaBa BEIIECTB: COCIWHEHMS, Pa3lIoKEHUs,
3amenieHus, oomena. Peakiuu, npoTekaromue ¢ BbIJCICHUEM WU MOTJIOINICHUEM



TEIJIOTHI: 9K30- M JHAOTepMuUYeckue.  Jpyrue mnpusHaku Kiaccupukauu
XUMUYECKUX peakiuii Ha npumepe cuHre3a okcuaa cepbl (VI): u3meHeHue
CTENEHEH OKHUCJIEHHsI DSJEMEHTOB, OOpa3ylolIMX  BEIECTBa, HUCIOJIb30BaHUE
KaTaJn3aTropa, arperaTHOE COCTOSIHUE BEIIECTB, HAITPABIICHHUE MPOLIECCOB.
Crkopocmb xumuueckoii peakyuu. 11oHsATHE O CKOPOCTH XMMHYECKON pEaKIIUU.
['OMOreHHbIE W TETEPOreHHBIE PEAKIMU. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakiuu OT MPUPOJbl PEATUPYIOUIUX BEIIECTB, UX KOHIEHTPALUU. 3aBUCHUMOCTD
CKOpOCTH peakiuu oT Temrepatyphl. [IpaBwio Bant-I'odpda. 3aBucumocTs
CKOPOCTH pEAKIMH OT IUIOAAA COINPUKOCHOBEHUS BEHIECTB W HAIUYMSA
KaTajau3aropa.

Oopamumocmev xumuueckux peaxyuii. HeoOpatumble U 0OpaTUMBbIE pEaKIUU.
CocTostHue XUMHUYECKOTO paBHOBECHSI JIJIs OOPATUMBIX PEaKIIUu.

[Mpunmun Jle-lllarense. CwmenieHre XUMHUYECKOTO paBHOBECHUS OOpaTUMBIX
peaKkuuii B XUMHUYECKOM MTPOU3BOJICTBE HA IPUMEPE CUHTE3a aMMHUAKA.
Okucaumenvno-eoccmanogumenvuvle peaxyuu (OBP). Inekmponus3.

CrerneHb OKHCIECHHSI M ee ompesereHue no dopmysie coenunenus. [lonstue o6
OBP. Oxucnurennb 1 BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBIICHHE.
DIIEKTPOIN3 PACIIIABOB U PACTBOPOB HA MMPUMEPE XJIOPUIA HATPUSL.
DIIEKTPOIUTAYECKOE TIOJIYUYCHUE aITIOMUHUS. [IpakTyeckoe MNpUMEHEHUE
ANEKTpoJn3a. ['anpBaHOIIACTHKA U TAIIbBAHOCTETUS.

Xumuueckue ucmoyHuku moka. [anbBaHWYECKUE DBJIEMEHTHI HA MPUMEPE
aneMmeHTa Jlanusnsg-AkoOu, MX yCTpOHMCTBO W MPUHLMUI JEHCTBUA. Y CTPOMCTBO
OaTapeilku Ha MPUMEpPE CYXOro MIEJIOYHOI0 JIEMEHTA. Y CTPOHCTBO CBHUHIIOBOTO
akkymyJssitopa. ["anbpBanu3anus u anexTpodopes.

QDu3uka Ha cayxycode uenogeka. AHTPOIIOMETPUS: MU3MEPEHHE JJIMHBI U MAcCChI
TeNa, CIUPOMETPUS M KU3HEHHA CEMKOCThb JIETKUX. TEIJIOBbIE H3MEPEHUs H
Teriorepanus. M3MepeHne apTepualibHOTO AaBieHUA. [ UIIEpTOHUS U TUIIOTOHUS.

VYnpTpa3ByKkoBasi MarHOCTUKA W TEpanus. DneKTpoTepanus. Jlazepnas
Teparnus. MarHuTHblii pe30HaHC W pPEHTTreHoaAuarHoctuka. dmarooporpadus.
Tomorpadus

Jlemoncmpayuu.

[Tonyuenue 6enoro pocdopa. 'openue docdopa u pacrBopenne okcuaa dochopa
(V) B Bome. Ilonyuenue u paznoxxenue ruapokcuaa meau (I1). BzaumoneiictBue
xene3a ¢ pactBopoM cynbdarta Meau (II). OnbIThl, WIUTIOCTPUPYIOLUIUE MPABUIIO
beprosne — oOpa3oBaHue ocajika, raza WM ci1aboro 3JeKTpoJsinTa.3aBUCUMOCTh
CKOPOCTHU pEaKIMK OT MPUPOJIbI BEIIECTB HA IPUMEPE B3aUMOEICTBUS paCTBOPOB
pPa3JIMUHBIX KHUCJIOT OJIMHAKOBOM KOHIEHTpPAlMU C OJWHAKOBBIMU TpaHyjIaMu
LIMHKAa YW B3aWMOJICMCTBHUE OJIMHAKOBBIX KYCOUYKOB MAarHusi, IIMHKa U JKejie3a C
COJITHOM KHCIJIOTOW. B3ammonencTBue pactBopa CEpHOW KHUCIOTBI C PaCTBOPAMU
THOCYNb(aTa HATpUs Pa3NMUHON KOHIEHTpaIuu. B3anMopeiicTBHe pacTBOpOB
CEpHOM KHUCIIOTHI U THOCYIh(aTa HATPUS TIPU PA3IMYHBIX TEMIIEpaTypax.
OOpatumMble peakIuu Ha TMpuMepe TMoiaydeHus pojanuga skeneza (1) wu
HaOJIOZICHUS 32 CMEIICHUEM PAaBHOBECHUSI MO MHTEHCHUBHOCTU OKPACKU MPOIYKTa
peaKIuy NMpy U3MEHEHUH KOHIIEHTPAIIUU PEareHTOB U MPOIYKTOB.

I'openue cepsl, kak OBP. Mogaens 3nekTposusepa. Mogaenp 3JIEKTPOIU3HON
BaHHBI JUISl TIOJYYCHUS aATIOMHHUS. Konnekuus Oartapeek. CBUHIOBBIM



akkymyisTop. PoctoMerp, MEIWUIMHCKHE BEChl, CHOUPOMETP, PTYTHBIA W
AJIEKTPOHHBIN TEPMOMETPBI, TOHOMETPHI Pa3JIMYHBIX BUJIOB, JIa3epHAs YKa3Ka.
BuzaeodparMeHTsl 1 Cllaifibl 110 TEME.

JlabopamopHvie onvimei. 1. Bnusinue temnepatypbl Ha CKOPOCTh PeaklMyd OKCUAA
menu (IT) ¢ cepnoit kucnmotoil. PaznoxkeHue mepokcuga BOAOPOAA C MOMOIIBIO
okcuna Mmapranua (1V) , a Takxke Karanassl cblporo kaprodens. 2. BeirecHenue
Meau u3 pactBopa cyibdara meau (I1) xemnezom.

Ilpakmuueckas paboma Ne3. I3yueHre XUMHUECKUX PEAKITHA.

Ipaxmuueckas paboma Ne 4. Cbopka 2anb8anuiecko2o 1eMeHma u UCnblmaHue
€20 0elcmeus.

Tema 4. 3gopoBbe (224).

Cucmemamuueckoe noyodxcenue 4ei06eKa 6 Mupe HcugonHuix.

buonornyeckas kiaccudukaius yenoseka. [IpsMoxoxaeHHe U €ro BIMSHUE Ha
CKEJIET YesioBeKa. Pyka — opran u npoAykKT TpyAa. Pa3BuTue depemna u rojioBHOTO
Mo3ra 4esnoBeka. llepBas u BTOpas CUTrHalbHbIE CUCTEeMBl. buocounanbHas
IIPUPOJA YETIOBEKA.

I'enemuka uenogeka u memoowl ee u3y4eHus.

OCHOBHBIC TIOHATUS TE€HETUKHU: HACIEICTBEHHOCTh, HW3MEHYHMBOCThb, TI€H,
XpPOMOCOMBI, MYyTalluk, TE€HOM, TEHOTHUI, ()EHOTUN, JAOMUHUPYIOIIUE U
pelieccuBHbIE MpU3Haku. ['eHOM yenoBeka U ero pacmmdponka. [IpakTuueckoe
3HAYECHHE W3YYCHHUS F€HOMa 4YeloBeKa. MeToabl M3yYEHHs] T€HETHKH 4YEJIOBEKa:
reHeaJIOTHUECKHI, OJIN3HEIOBBIM, [MATOTCHETUYECCKH. I'eneTnueckue
(HacleICTBEHHbIE) 3a00JIEBaHUSI YETIOBEKA.

Qu3uka uenogeka. CKeleT C TOYKU 3pEHUS (PUINYECKOTO TOHATHS O phlUare.
KpoBooOparmienre B cBeTe  TUAPOJUHAMUKH: TYJIbC, KPOBSHOE JaBJICHUE.
Hudbdysus, kak ocHoBa GOpMUPOBAHUS MIEPBUYHON U BTOPUYHON MOYM B TOYKAX,
a TakkKe ra3o00MeHa B TKaHSAX U JIETKUX. TepMOpPEryJsius C MOMOIIBI0 KOXHU
IIyTEM TEIUIONPOBOJHOCTH, KOHBEKLIMH, W3JIy4YCHUS U MCIAPECHUS BOJBI.
DJIEKTPOJMHAMUYECKAs] TPUPOJA TMEpeaayd HEPBHBIX HMYJbCOB. OnTHuYecKas
cucTeMa 3peHus. AKyCTHYECKasi CUCTEMA cllyXa U roJ0co00pa3oBaHUeE.

Xumus uenoeexka. XuMHUUECKHUI COCTAB TEJIA YEJIOBEKA: AJIEMEHTHI U BEILIECTBA, UX
kiaccudukanusa u 3HaueHue. Boga, ee pyHkiuu. Boanblil OanaHc B opranusme
4yeoBeKa. MuHepalibHbIE BEIIECTBA U UX POJIb B )KU3HEACATEILHOCTH OpraHu3Ma
yesjgoBeka. 3a00JieBaHUsl, CBSI3aHHBIE C HEAOCTATKOM WJIM W30BITKOM HEKOTOPBIX
XAMHUYECKUX DJIEMEHTOB B OPraHU3ME YEJIOBEKA.

Bumamunwr. Victopus OTKpBITHS BUTAaMHUHOB. BuTamMuHBI, KaKk OHOJIOTHYECKH
AKTUBHBIE BELIECTBA. bone3nu, BbI3BaHHBIE HEAOCTATKOM WA HU30BITKOM
BUTAMUHOB: aBUTAMHHO3bI, THIIOBUTAMUHO3bI, TUTIEPBUTAMUHO3BI.

CyTouHas moTpeOHOCTh YeI0OBeKa B BUTAMUHAX M MX OCHOBHBIC (DYHKITHH.
Knaccudukanus ButamuHoB. BopopacTBopuMble BHTaMHHBI Ha TMpUMEpe
ButamuHa C. JKupopacTBopumble BATAMUHBI Ha PUMEPE BUTAMUHA A.

T'opmonoi.

HepBHas u ryMopainbHasi peryjisiiiui MpOoLECCOB KU3HEACATECIBHOCTH OpraHu3Ma.
['opMOHBI, KaK TPOTYKThI, BhIpaOaThIBAEMBbIEC JKEJI€3aMU BHYTPEHHEH CEKPEIUHU.
Knaccuduxaiyss TOpMOHOB IO Kejlie3aM, KOTOpblE HMX NPOAYIUPYIOT H IO
xumuyecko npupoge. CpoiicTBa ropMoHOB. MHCynHH, Kak TOPMOH OEJIKOBOM



IpUpOIBl. AJpEHaINH, Kak TOPMOH aMHUHOKHUCIOTHOW Mpupoasl.  CTepouaHbIE
TOPMOHBI Ha TIpUMEpE TMOJIOBBIX. [ Wmep- W TUMOQYHKIHS KENe3 BHYTPCHHEH
CEKPEIIHH.

Jlekapcmea. Kpatkue cBeleHHs O 3apOKICHUM W Pa3BUTHH  (DapMaKOJIOTHH.
Krnaccudukaiuys JeKapcTBEHHBIX CPEJICTB 0 arperaTHOMY COCTOSIHHUIO: JKUIKHE
(pacTBOpBI, HACTOH, OTBAPBI, MUKCTYPHI, SMYJIbCHUU, CYCIICH3UH U JIp.), TBEPJbIC
(TTOpoIIKy, TaOJNETKH, IHJIIOIH, KAaICyJbl), MATKAE (Mas3H, JTUHUMEHTHI, TacThl,
CBEYM). AJIKAJIOUIBI. Bakuunsl. XHWMHUOTEPANIEBTUYECKUE TPENAPATHI.
AHTHOMOTHKHU. Hapkotnueckne npenaparsl. HapkomaHust U ee moCIeICTBUS.
OnTHUMaTbHBIA PEKUM TPUMEHEHHS JICKAPCTBEHHBIX MTPEIapaToB.

300posuiit oopa3 ryncusznu. Ouznyueckue 310poBbe U ero Kputepuu. Ilcuxuueckoe
3IOPOBBE M €r0 KpuTepuu. HpaBCTBEHHOE 3I0pOBBE U €r0 KpUTepHH. Tpu
OCHOBHBIC COCTAaBIISIONIUE 370POBOTO O0Opa3a KW3HH: PEKHUM IHS, TMPaBUIHHOE
nuTaHue, pu3ndeckas akTUBHOCTh M 3aHATHE CHOPTOM. DaKTOpHI, BIHSIONINE HA
3IOPOBBE UEJIOBEKA: OKpYXaromas cpena, NpopHIaKTHUECKas BaKIIMHAIINS,
CTPECCHI, BpEAHBIC MPUBBIYKU. AJIKOTOJIM3M M €ro mocieactBus. Hapkomanus u
€€ MOoCIeCTBUS.

Du3zuka Ha cayxcde 300p06b:a uenoeeka. AHTPOIIOMETPUS: U3MEPECHUE JIMHBI U
MAaccChI Teja, CIUPOMETPHS U KU3HEHHAS EMKOCTb JISTKUX. TeIIOBbIC U3MEPECHUS U
TeIuIoTepanus. 3MepeHne apTepuaibHOTO AaBICHUS. [ MIIEPTOHUS U THIIOTOHUS.
VYapTpa3ByKoBasi TMArHOCTHUKA U Tepanus. DieKTporepanus. JlazepHas Tepamnus.
MaruuTHbIi pe30HaHC U peHTreHoauarsoctuka. @mooporpadus. Tomorpadus
Cospemennble meOuyUHCKUE MEXHON02UU

300posve yenosexka: cucmemuviii n00xod. Hopmanvhas gusuonocus wenogexa.
Ocobennocmu pyHKYUOHUPOBaHUsL ObIXAMENbHOU, KPOBEHOCHOU U OPY2UX CUCTEM
opeanuzma. Quzuonocuyeckue noKazamenu Op2aHuIMa 4ei08exka U Ux HOpMaibHoe
3Hauenue. MeduyuncKkue mexHoai02uu OUAZHOCMUKU 3a00aesanuti. Bosmooicnocmu
U nepcnekmugvl Memooos8 NPoQUIAKMUKY, Mepanu U 60CCMAHOBIEHUS
opeanusma. I1o0xoovl k nogvluernuIo d¢hpexmugHocmu cucmemol
30pa8oOXpaHeHUsl.

Hngpexyuonnvie 3ab01esanusn u ux npoguiakmuka

Unpexyuonnnvie 3abonesanus u ux 6036youmenu. Cnocobwl nepeoadu
UHDEKYUOHHBIX 3A001e8AHULL U COYUATIbHBLE PaKMOPbL, CNOCOOCMEYIoujue Ux
pacnpocmpanenuro. Ummynnas cucmema u npunyunst ee pabomsi. Ocobennocmu
@DYHKYUOHUPOBAHUSA UMMYHUmMemMA ) pA3HbIX epynn Hacererus. Cnocodul
npoghunakmuxu ungekyuounvix 3aboneeanull. Bakyunayus. Hanpasiennocme
MeOUYUHCKUX npenapamos 0 6opbOvl ¢ UHGEKYUOHHBIMU 3A00.1e8AHUAMU.
Ilpobrema pazeumus ycmouuusocmu 6030youmenetl 3a001e6aHUIL.
Meosicoynapoonvle npoecpammsi no 6opvobe ¢ UHGEKYUOHHBIMU 3A00NeBAHUIMU.
Hayka o npasuibHom numanuu

Memabonusm, kak 0OMeH eujecmeom u IHepauell Ha YposHe OP2aHUMd.
Ipunyunwvl pynxyuonuposarus nuwesapumenvrol cucmemsl. Kauvecmeo
NPOOYKMO8 NUMAHUS ¢ MOYKU 3PEHUSL IHEPEMUYECKOU YEHHOCMU U COOEPIHCAHUSL
NOJE3HbIX U 8PEOHBIX Belyecms SHauenue COANAHCUPOBAHHO20 NUMAHUSA OJ5
noooepacanus 300poswvsi. Iluuesvie 006askU: none3nsvle coUCMEa U NOOOUHbLE
aghghexmol ux ucnonrvzosanus. Juemol u 0cOOEHHOCU UX NPUMEHEHUS.



Jemoncmpayuu. Tabmuiwl, BugeodparMeHTbl U ciaapl mo Tteme: Ckenet
yenoBeka. Mynsik «Topc venoseka». Mogens monekynbsl JIHK. Moaenu rnasa,
yXa, MMOYKH, HEPBHOW CUCTEMBI 4YeloBeKa, Koxku. Ckener yenoeka. M3MmepeHue
MyJIbCa, NABJIEHUS, OCTPOTHI 3pEHHUS, TEMIIEPATYPHI TETA.

Komnexuuu: BUTAMUHHBIX  MpENapaToB, MEIUIMHCKUX TOPMOHAIbHBIX
IpernapaToB, JIGKAPCTBEHHBIX (OPM  Ppa3IUYHOIO arperaTHoOro  COCTOSIHUS,
JEKapCTBEHHBIX (OPM  Pa3IMYHOTO CHEKTpa JedcTBus. buyperoBas u
KCaHTONPOTEUHOBAs PEAaKLUU JJIA Iperapara uHcyinHa. [lopTpeTsl BeLaaromumxcs
YUEHBIX, BHECIIUX 3HAYUTENIbHBIA KIaJ B (PapMaKoJIOTHIO. Pocromerp,
MEJIMIIMHCKUE BEChI, CIHUPOMETP, PTYTHBIA U BJIEKTPOHHBIA TEPMOMETPHI,
TOHOMETPHI Pa3IMYHBIX BUJIOB, JIJA3€pHAs yKa3Ka

JlabopamopHvie onvimeoi.

1. M3yyeHne HMHCTPYKIMU MO NPUMEHEHHUIO alTE€YHBIX IPENapaToB BUTAMHHOB.
Omnpenenenue pH pactBopa Butamuna C. 2. Onpenenenue pH cpenbl pactBopa
acIpuHa

Ilpakmuueckas paboma Ne 5. Hccneoosanue nponopyuonanvrocmu

COOCMBEHHO20 payUoHa NUMAHUS, NPOBEPKA COOMBEMCMEUs MACChblL med
803pPACMHOU HOpME.

Ipaxmuueckas paboma Ne 6. Humepnpemayus pe3yismamos odwe20 anaisa
KpO8U U MOYU.

Ilpaxmuueckas paboma Ne 1. OueHKa UHIUBUAYAJIbHOTO YPOBHS 370POBbSI.
Ipaxmuueckas paboma Ne 8. OuieHKa OMOIOTUYECKOTO BO3pacTa

Tema 5. CoBpeMeHHOe ecTeCTBOZHAHUE HA CiIyxKOe YesioBeka (22 4)
Onemenmapuot au nemenmapuovle uacmuyvl? IloHatne o Pu3NKe BBICOKHX
SHeprui. JIMHENHBIN YCKOPUTEND 3JIEMEHTAPHBIX YaCTHULI, AAPOHHBIN KOJIJIAUIEp.
JleneHue aTOMHOrO siipa: MNPOTOHBI, HEUTPOHbL. DyHIAAMEHTAJIbHbIC YACTHUIIbL:
JIENITOHBI U KBapKu. POTOHBI. BO30HBI. AHTHYACTHIIBI.

Bbonvwon adponnsiit konnaiidep. MOHTaX U yCTaHOBKA OOJIBIIIOTO aIPOHHOTO
koJuaiinepa. [lpunuun neiicteus komnmaiaepa. IIpoucxoxaenune maccel. bo3oH
Xwurrca. [Ipoucxoxaenne BeeneHHol. AHTUMUD.

DHnepzemuxa u Inepzocoepescenue

IIpobnemvbl snepeoobecneuenus: HayUOHAIbHble, PeCUOHATbHYIE, IOKATbHbIE.
3axkoHwvl coxpanenus maccol u dHepauu. Ilpakmuueckoe npumerenue 3aK0H08
coxpanenusi. Buowi onepeuu. Cés13b maccol u sHepeuu. IneKkmpoanepausi u cnocoowsl
ee nonyuenus [lonydeHne 3JeKTPUYECKOro TOKa C MOMOIIBIO AJIEKTPOTeHEPATOpa.
Herpaaunmonnas suepretuka. Tennosvie u euoposiekmpocmanyuy. OCHOBHBIC
MOHSATHSI aTOMHOM HEPreTUku. PaamoakTUBHOCTh. SiepHble peakiru. ATOMHas
cTaHIus ¥ npuHIun ee padotel. ADC Ha OBICTPBIX HEUTpOHAX. Paguon3oTonHbie
tepmodniekrpudeckue reaeparopsl (PUTEI'm), mpuniun ux neiictBus. O6nacTtu
MIPUMEHEHUSI aTOMHOM SHEPTETUKU. 0epHas sHep2emuKa u nepcnekmuenl ee
UCnoIb308anusl. IHepeonompebienue u dHep2odIhhekmugHocme.
Ilpooosonscmeennasn npodnema u nymu ee peuwrenus. I'eorpadus rojoaa u ero
npuyrHbl. OCHOBHBIE HaIpaBJieHUsl B perieHuu [1po1oBobcTBEHHON TPOOJIEMBL:
- HCTOJIb30BAaHME XHWMHUYECKHUX BeIIeCTB (yZO0OpEHMs, peryJsTopbl pocTpa,
(hepOMOHBI, IECTUITUIBI, PETICIITIEHTHI);



- CO3JJaHHE MCKYCCTBEHHBIX MPOAYKTOB IIMTAaHMS; - METOABl CO3JaHUs
BBICOKOIPOU3BOIUTEIIBHBIX COPTOB PACTEHUI U MIOPOJT )KUBOTHBIX.

OcHoebl Ouomexno02uu

[TonsiTHe OMOTEXHOIOIMH, KAK MPOU3BOIUTENBHOMN CUIIbI OOILECTBA,
UCTIOJNIB3YIOIIEH KUBbIE OPTaHU3MbI 1 OMOJIOTHYECKHE MPOIIECCHI B IPOU3BOJICTBE.
Tpu 3Tana cTaHOBJIEHUS U pa3BUTUSL OUTEXHOJIOTUU: PAaHHISA, HOBask M HOBEMILIAs.
Tpaouyuonnas 6uomexno02us: nPOU3800CME0 NPOOYKMO8 NUMAHUS,
nepepabomxka omxo006. Monexynsapnas ouomexnonozusi. Cmpykmypa u QyHKyusi
HyKneunosvix kuciom. Cunmes benxa. Knemounas unowcenepus. I ennas mepanus.
IIpumenenue buomexnono2uu 8 30pagoOXpPaHeHuU, CebCKOM X03AUCMEe U OXPaHe
oxpycaroujeti cpeowl. I 'eHHas uHxxeHepus. [ eHHoMonupuurpoBaHHbIE
OpraHU3MBbl U TPACHCIE€HHBIE NMPOAYKTHI. Kierounas unxenepus. Knonnposanue.
OMOpHUOHAJIBHBIE U CTBOJIOBBIE KIIETKU. buosiornyeckass MHXKEHEpUs, KaK METOH
UCIIOJIb30BaHUSl MHUKPOOPTraHU3MOB B KaueCcTBE OMOPEAKTOPOB JI IOJYy4YEHUS
IPOMBINUICHHON  NpoAyKIuH. (OCHOBHBIE  HANpaBJICHHUsS  UCIIOJIb30BaHUS
(depMeHTaTuBHBIX mpoleccoB. IMMoOMIN30BaHHble (hepMEHTBl. Muposoi pulHOK
ouomexnonozuil. [lepcnekmugvl pazeumus poccuticko2o ce2menma.
Hanomexnonozuu u ux npunosicenue

Hanouacmuywl 6 orcueoti u Hedxcusou npupooe: pasmepwvl, Munvl CMpPYKmypol,
@yuxyuonanvras 3navumocms. OcobeHHoCmu GU3UYECKUX U XUMUYECKUX C8OUCTE
nanouacmuy. Camoopeanuzayus. Memoowvr nonyuenus Hawouacmuy. Memoouv
usyuenus Havomamepuanos. Kouncmpyuposanue wnanomamepuanos. Hoevie
MexXHOIo2uuU, CMpoAWUEeCs HA UCNONb306AHUL HAHOYACMUY U MAMepuaos,
noayuaemvlx u3 Hux. IIoHATHE O HAHOTEXHOJIOTHH, KaK YIPABIIEMOM CHHTE3€
MOJIEKYJIIPHBIX CTPYKTYp. /[[Ba moaxona B HAaHOTEXHOJIOTHMH: «CBEPXY BHU3» U
«CHU3Y BBepx». MonekynsapHelii cuHTe3 U camocOopka. HaHockomuueckoe
BbIpAll[UBAaHUE KPHUCTAUIOB U  MOJUMEPU3ULUSA. YTJIEPOAHbIE HAHOTPYOKH.
CuHepreTuka. Bausnue HAHOMEXHONO2UU HA pPA38UmMue mexHuku. IKoA02u4ecKull
aAcnexm HAHOMexXHOI02UlL.

Qu3uxka u 6vim. HarpeBaTenbHble U OCBETUTEIbHBIE TPUOOPHI. PazHOBUIHOCTH
JaMIl: HaKaJIMBaHMs, TaJIOT€HHbIE, TIOMUHECLICHTHBIE, CBETOAMOHBIE.
MuxkpoBosnHoBas neus (CBY-neus) 1 npuHLUI €€ paboThI.
Kunkokpucramnmyeckue SKpaHbl W JUCIUIEH, WX YCTPOMCTBO. ODIJIEKTPOHHBIN
tepmomeTp. JlomamHue poOoThl. PamuonepenaTyvku W pagMONPUEMHUKH.
[IpyHIMNIMATBHOE YCTPOMCTBO TeNeBU30pa M TeneBuacHUsA. CIIyTHHKOBas U
COTOBAsI CBSI3b.

Xumua u 6vtm. Moromme U 4uCTAIME cpeacTBa. [IOBEpXHOCTHO - AKTHUBHBIC
BemectBa (IIAB). OrOGenuBarenu: XMMUYECKHE U ONTHYECKHUE. VIHCEKTHUIIMIBI -
cpeacTBa uis OOpbObI € HAaCEKOMBIMH. XHUMHYECKHE CpEICTBAa THUTHUEHBl U
KocMeTHKH. [IuieBbie 100aBKH, UX MapKUPOBKA.

Cunepzemuka.

[TonsiTue O CHHEpPreTMKE W CaMOOPTaHM3alMU OTKPBITHIX cucteM. OOmme
NPUHIUIBI cuHepreTuku. Touka Oudypkauuu u aTTpakT. Ponb CMHEpreTuku asis
U3YYeHUs] NPUPOJHBIX U  COLMAIBHBIX  sBieHH.  CTpyKTypHpOBaHUE
MaTepUaJIbHOIO MUPA U €r0 U3YUEHHUE CHEeMaTIbHBIMU pa3fenamMu (PU3HNKH.

@DopMbI IBHKEHHS] MATEPUH.



Ecmecmeo3nanue u uckyccmeo. 30JI0TOE CEUEHHE U €r0 HCIOJIb30BaHUE B
MIPOU3BEACHUSAX APXUTEKTYpPBI, )KUBOIMCH, CKYJIbNTYpbl. IlocnemoBaTenbHOCTh
®uboHayun, ee MpPUMEHEHHWE B HCKYCCTBE. PacmpocTpaHeHHOCTh MpaBuiia
30JI0TOr0 CEYEeHMs] U TocliefoBaTelbHOCTY PUOOHAYYM B KUBOM MpUpPOJIE.
buonurka u apxutektypa. B3auMONpOHUKHOBEHUE €CTECTBO3HAHUS U UCKYCCTBA.
Jlemoncmpayuu.

Tabmuisl, BuaeodparMenTs! U GoTorpaduu mo Teme.

[Toptpersr:  JIx. Yensuka, II. Xwurrca, JL.M. Jlegepmana, M. ®apanen,
A.A.bekkepens, M. Cxnanosckaa-Kropu, JI. Meitthep, O. ['ann

Jlabopamopnvie onvimel. 1. VI3MepeHne napaMeTpoB KUCTH PyKH

IIpakmuuecxas paboma Ne 9. VI3yueHue saBleHUs SIEKTPOMArHUTHON UHIAYKITUU.
Ilpaxmuuecxkas paboma Ne [0. W3ydeHuwe 30J0TOr0 CEUYEHHUS HaA Pa3IMYHBIX
00BEKTax.

Tema 6. Bkiiag coBpeMeHHbIX yueHbIX B (popmupoBanue EHKM (4 yaca)
N3yyenue Ouorpaguu COBpPEMEHHBIX POCCHUHCKHX yueHbIX. OIlleHKa BKJIaja

COBPEMEHHBIX pOCCUHCKHX YyuyeHbIX B (opmupoBanue EHKM. Ilocnennue
OTKPBITHUS B 00JIaCTU €CTECTBEHHBIX HAYK.



TemaTnueckoe IVIAHMPOBAHME ¢ YKA3aHUEM KOJIUYECTBA YaCOB,
Ha 0CBOEHME Ka:K10H TeMBbI.

10 kaacc.

OTBOJIUMBbIX

HanmenoBanue
paszmena u TeM

KomndgecTBo
JacoB

Bun yueOHOI 1esSTeTbHOCTH yIeHIKA

IInanupyemsie
CPOKH/TIEPHOIBI
N3yYCHUS

(MecsI1/9eTBepTh)

BBenenue

CeHTSAOPDb

Beenenue B
€CTECTBO3HAHHE

IlocTaBuTh Lienb MO3HATH HOBBIM NPEAMET Ha
OCHOBE COOTHECEHHSI TOTO, UTO YK€ H3BECTHO U
YCBOCHO TI0 YACTHBIM YUCOHBIM JUCIUILUIMHAM
B Kypce OCHOBHOM IIKOJIBbI, U TOTO, UTO €Ile
HEU3BECTHO.

XapakTepu3oBaTb MHOTOIPAaHHOCTD
B3aMMOOTHOUICHH YeIOBEKa U IPUPOIBL.
PackprIBaTh POJIb €CTECTBO3HAHUS B
MHPOBO33PCHUH COBPEMEHHOTO YEIIOBEKA.
COOTHOCHUTD BIHSHUE IPHPOJIBI C
pe3yIpTaTaMy TBOPUYECKOTO BIOXHOBEHUS
JesiTelIed UCKYCCTBAa B €T0 Pa3UYHbIX cdepax.

EctecTBO3HaHME —
CAMHCTBO HAYK O

MPUPO/IE

PackpbIBaTh IHANEKTHKY €CTECTBO3HAHMUS (BCE
€CTECTBEHHBIC HAYKH SABISIOTCS PE3yIbTATOM
nuddepeHIIaII CUCTEMBI €MHBIX
NIEPBOHAYAIBHBIX 3HAHUN O NIPUPOJE, U,
HA00O0pPOT, CUHTE3 €CTECTBEHHOHAYYHBIX
3HAHUM YACTHBIX HAayK B €IUHYIO CUCTEMY
MHPOBO33PEHUSA).

OnpenensTh BaxKHEHIIINE MOHATHS U
XapaKTepU30BaTh CTAHOBICHUE (DU3UKH, XUMUU
1 OUOJIOTHH TI0 KYPCY OCHOBHOM IIKOJIBI

Kondepennus no

TEMC!

«EcTecTBO3HAHHUE —
CANHCTBO HAaYK O

MIPUPOIE»

CaMOCTOSITeNIFHO BBIACIATH U OPMYITHPOBATh
MTO3HABATENBHBIE LIENIN; BECTU MOUCK U
TIOJTy4aTh HEOOXOANMYIO HH(OPMAIIHIO;
TIPUMEHSATH METO/IbI HH(POPMAITHOHHOTO
TIOUCKA, B TOM YHCJIE C IIOMOUIBIO
KOMIIBIOTEPHBIX CPENICTB;

CTPYKTYPHUPOBATh 3HAHUS; OCO3HAHHO U
IIPOU3BOJIBHO CTPOUTH PEYEBOE BBHICKA3BIBAHUE
B YCTHOHM M MUCBMEHHOH opMax;

CIIyLIaTh U BCTYNATh B JUAJIOT, y4aCTBOBATH B
KOJUIEKTUBHOM OOCYKIACHUH NpoOIIeMm,
HMHTETPUPOBATHCS B TPYTITYy CBEPCTHUKOB U
CTPOUTH NPOJYKTUBHOE B3aUMOJIEHCTBUE U
COTPYAHUYECTBO CO CBEPCTHUKAMHU U
B3pPOCIIBIMU;

IUITAHUPOBATh Y4€OHOE COTPYIHUYECTBO C
YYUTEIEM U CBEPCTHUKAMMU.




I EctecTBO3HAHME H 16 CeHTs10pb -
MeTOIbI MO3HAHUS OKTSI0pb
Mupa

5 HcTopus uzyueHus 1 OmnpenensaTs BaKHEHIINE TAITbI PA3BUTHS
npuposl. [Iporpecc €CTECTBEHHBIX HAYK;

B €CTECTBEHHBIX O1eHUBATH POJIB IIPOTpecca B Pa3BUTHH

HayKax | eTro BKJIAJ B OUBWIN3AINH; CIYIIATh U BCTYIIATh B JHAJIOT CO
pa3BuTHE CBEPCTHUKAMH M YIHUTEIIEM

UBIIIN3AUHN

6 OMIIpUIecKuit 1 XapakTepHu30BaTh SMIHPHIECKU YPOBHEHb
YpOBEHb HAYIHOTO HAYYHOTO ITO3HAHUA U €TO COCTABIIIONIHE:
TTO3HAHUS HaOII0IeHNE, SKCIICPUMEHT, THIIOTE34,

MOJIETUPOBaHUE.

MonenupoBars, T.€. MPeoOPa3OBHIBATH OOBEKT
MIO3HAHMS U3 YYBCTBEHHOH ()OPMBI B MOJIEIIb,
TZie BBIJIEJICHBI CYILIECTBEHHbIE XapaKTePUCTUKU
00beKTa, ¥ Mpeodpa3oBaTh MOJEIH C LEIbIO
BEISBIICHUS OOIINX 3aKOHOB.

OnepupoBath pa3TUIHBIMA MOZICIISIMH
€CTeCTBEHHO — HAYYHBIX TUCIHIUIAH IS UX
TTO3HAHUS.

7 [pakTudeckas 1 [IpoBOIUTH SKCIIEPUMEHT C COOIIOACHUEM
pabota Nel TEXHUKH 0€30I1aCHOCTH, HaOII0AaTh 3a HUM,
«OMIIIpUIecKoe (UKCUPOBATH PE3yNbTATHl K HHTEPIPETHPOBATH
MIO3HAaHUE B ux;

U3y4YCHUH
€CTECTBO3HAHUSI)

8 Ilpakxmuueckaa 1 CTpouTh MOJENIN MOJIEKYJ OPIraHUYECKUX
paboma No2. COEIIMHEHH U YCTaHABIMBATh 3aBUCHUMOCTB HX
IToctpoenue CBOICTB OT CTPOEHHUS Ha PUMEPE U30MEPOB
MPOCTPAaHCTBEHHBIX OyraHa
MoJenen
HEOPTaHMYECKUX U
OpTaHUYIECKHUX
COETUHEHUN B
COTIOCTaBJICHUU C WX
CBOICTBaMH.

9 Teoperuueckuii 1 XapaKTepu30BaTh TEOPETUUECKUN YPOBEHb
YPOBEHBb HAYYHOTO HAYYHOTO MO3HAHUS U €T0 COCTABIISIOIINE.
MTO3HAHUS WmocTpupoBaTh 3TOT YPOBEHb HAYIHOTO

MO3HAHUS IPHIMEPaMU CTAaHOBJICHHS HAyIHBIX
Teopuil B GU3MKE, XUMUHU U OUOJIOTHH.
CpaBHHBATh MEXIY cOO0H YPOBHH MTO3HAHUS U
MOJICTHPOBAaHNE Ha KAKJOM YPOBHE.

10 CemuHap 1o Teme 1 CoBepIIIeHCTBOBaTh KOMMYHHUKATHBHYIO
"TeopeTuueckuii KOMITETEHTHOCTh B IPOLIECCE BBICTYTIIICHUS
YPOBEHb HAYIHOTO repe]] OTHOKJIACCHUKAMH, OTCTauBaHUS U
mo3HaHus" 000CHOBaHHOCTH OOCTBEHHOH TOYKH 3PCHUS U

YBa)KEHUsI K MHCHHIO ONIIOHEHTA IIPU
00CYXJIEHUHM BOIIPOCOB CEMHUHAPA U COOOIICHMIA
(cOOGCTBEHHOTO M OJTHOKJIACCHUKOB).

11 SI3bIK 1 Ha3bIBaTh XKMBOTHBIX U pACTCHUS B
€CTEeCTBO3HAHUSI. COOTBETCTBHH C MPaBMJIaMH OMHAPHOU
Buomnorns . HOMEHKJIATYPHI.

PackpeiBaTh BKJIQJ OMOJIOTHYECKOTO SI3bIKa B
€CTECTBEHHOHAYYHBIN SI3BIK U €T0
OOIEKYJIBTYPHOE 3HAYCHHUE.

12 S3bIK 1 HasbIBaTh HEeopraHuyeckre BEIIeCTBa pa3HbIX
€CTECTBO3HAHUSL. KJIaCCOB B COOTBETCTBHH C IIPaBUIAMHU
Xumust. xuMmudeckoil HomeHnkaatypsl MIOITAK.

PaCKpI)IBaTI: BKJIad XUMHUUYECKOI'O A3bIKa B
CCTCCTBGHHOHayIIHHﬁ S3BIK U €T0




OOILEKYIBTYPHOE 3HAYCHHUE.

13 S3BIK XapaxkTepHu3oBaTh OCHOBHBIE M IPOU3BOJIHBIE
€CTECTBO3HAHMS. eMHULBI M3MepeHus Gpu3ndeckux Bennuud CH.
dusuka. PackpeiTh BK1ax (hu3nNuecKoro si3bika B

€CTECTBEHHOHAYYHBIN SI3BIK U €T0
O0MIEKyIETypHOE 3HAYCHHE.

YcTaHaBIMBATE COOTBETCTBHE MEXKIY
CTapUHHBIMHA PYCCKUMU CITUHHUIIAMH H
eIMHUIIAMHA U3MEpeHHs (PU3NICCKUX BEIHINH
HEKOTOpHIX cTpad u CU.

14 EctecTBenHo- XapakTepHu30BaTh U KOHKPETH3UPOBATh
HayYHBIC TTOHATHS, BaXHEUIIINE KaTETOPUH TEOPHH MTO3HAHUS:
3aKOHBI ¥ TEOPUHU. TIOHSITHSI, 3aKOHBI, TEOPHH, - HA OCHOBE

MaTepualia OCHOBHOM ILIKOJIBI 110 (usmke,
XMMHHU ¥ OHOJIOTUN

15 EcrectBenno- XapakTepu3oBaTh Ha OCHOBE JICYKIIUHU 001IIece
Hay4Has KapTUHA NIPE/ACTaBICHNE O HAYYHOH KapTHHE MHpa,
MUpa. YaCTHOE — O €CTECTBEHHOHAYYHOH KapTHHE

MHpa U €IMHUYHOE — O TIPEIMETHOI KapTHHe
MHpa.

PackpeiBath ctpykTypy EHKM 1 B3aumMocBs3b
ee yacTel Ha KOHKPETHBIX IpUMepax u3
(U3NKH, XUMHAA ¥ OUOJIOTHU.
XapaxkrepuszoBatb s3Bomonro EHKM..
KoHkpeTn3npoBath MPUHIKIIBI, OTPaXKaroLIne
B3aUMOCBSI3b (DyHIaMEHTAIIBHBIX TEOPHH HE
TOJIBKO Ha €CTECTBEHHOHAYYHOM, HO U Ha
T'YMaHUTapHOM Y4eOHOM Marepuale.

16 Mupsbl, B KOTOPBIX KrnaccuuiupoBath OKpyKaroIuii MUp Ha

MBI KHBEM Mera-, Makpo- ¥ MUKPOMHUPBI (B TOM YHUCIIE U
HaHOMHD).
Jloka3pIBaTh OTHOCHUTEIFHOCTE 3TOH
KIIacCH()UKAIIH.
XapaKTepHu30BaTh YBOIIOIUIO PA3THIHBIX
TIpUOOPOB IJIST H3YUCHUS MAPOB.
OmnwuceBaTh MOJICKYJSIPHOE pacIlO3HABAaHHE U
€ro 3HAYCHHE B IIPUPOJIC U KU3HH YEJIOBEKA.
[IporHo3upoBath MapameTpbl ¥ BO3MOXKHOCTH
KOMITBIOTEPOB OYIyIIEro.

17 IIpakTrueckas [IpoBOIUTH SKCTIEPUMEHT C COOIIOICHIEM
pabora Ne3 TEXHHMKH 0€30MaCHOCTH, HAOII0AaTh 3a HUM,
«Habmonenue 3a OILICHUBATb PE3yIbTaT
ropsiiien ceeuen»

18 [IpakTudeckas
pabota Ned
«Hab6mronenue 3a
HU3MEHCHHUEM
COCTOSIHUS JIBJIA»

19 O0001IeHNE 3HAHNHA O0600m11aTh OCHOBHEIE CBEACHUS 110 KOHKPETHOM
10 TeMe po0OJIeMaTHKe, BEIACTSIT U XapaKTePU30BaTh
«EcTecTBo3HaHmE 1 Ba)XKHEUIIIME TOHATHS, 3aKOHBI 1 TCOPHH
METO/IbI TIO3HAHUS
MHUpa»

20 KontposnbHas pabora AHaM3UPOBaTh COOCTBCHHBIC JOCTIIKCHHS B
Nel mo teme: MO3HAHWU €CTECTBO3HAHUS H METOJIOB €T0
«EcrectBo3HaHue 1 MO3HAHMS. AHATM3UPOBATh PE3yIbTAThI
METO/IbI TTO3HAHUS KOHTPOJIbHO# pabOThI U IyTeH TOCTHKESHUS
MHUpa» )KEJIAEMOT'0 YPOBHSI YCIICHIHOCTH.

11 Meramup OKTS6pB -
OcBoenne kocMoca Hos6pn
1 €r0 POoJib B KU3HH
Jea0BeyecTBa

21 OcBoeHune KocMoca 1 OmnuceIBaTh XpOHOJIOTHIO OCBOEGHHS KOCMOCA.

€ro poJib B ) XU3HHU
YCJIOBCUYCCTBA

OIIGHI/IBaTI: POJIb U3YYCHUSI KOCMHUYECKOT'O
MPOCTPAHCTBA JJId YCJIOBCUCCTBA..




22 Bknan 1 OueHuBaTh BKJIa OTE€UYECTBEHHON HAYKHU B
OTEYECTBEHHOM pa3BUTHE KOCMOJIOTHHU. AHAJIM3UPOBATh BKJIAJL
HayKH B Pa3BUTHE OTEUECTBEHHBIX YYEHBIX B MUPOBYIO
KOCMOJIOTHH KOCMOHABTHKY

23 AcTpoHOMUS Kak 1 XapakTepu30BaTh XPOHOJIOTUIO
HAyJIHBIN QyHIaMEHT ACTPOHOMMYECKHUX MIPEACTABICHUI U OTKPBITHI
OCBOCHUS Ha OCHOBE 3BOJIIOIMH NIPEACTaBICHUHN O
KOCMHYECKOTO CHCTEMaX MHpa: TEOLCHTPUIECKOH,
MIPOCTPAHCTBA. AHTPONOLIEHTPUUYECKOM; F€TMOLEHTPUYECKOL. .

24 - | BcenenHnasi: Teopus 2 OmnwuceiBaTh U3MEHSIONTYIOCA Beenennyro Ha

25 BO3HUKHOBEHHUS, OCHOBe (hu3n4eckoii aprymeHTanuu (padoTsr A.
CTPYKTYpa, COCTaB, Ontamreitna, A. @punmana, K. lommepa, B.
IBOJTIOIIHSL. Cnudepa u 3. Xab61a) u reopun bospmioro

B3pbIBa. XapaKTepU30BaTh OCHOBHEIE
CTPYKTYpPHBIE 3JIeMEeHTHI BceneHHO.
Hcnonb30BaTh OCHOBHBIE aCTPOHOMHYECKHE
€IMHULBI PACCTOSHUS. AHAIM3UPOBATD
HEKOTOPbIE Ha3BaHUsI CTPYKTYPHBIX SJIEMEHTOB
BceneHHoM.

26 | Pakeronocurenw, 1 XapaKkTepHu30BaTh 3HAYCHUE PAKETOHOCHUTENCH,
HCKYCCTBEHHBIC HCKYCCTBEHHBIX CITyTHHKOB, OPOUTAIBHBIX
CILyTHUKH, CTaHIIMH, TUIAHETOXO/I0B, .MEXKIUTAHETHBIX
opOuTaIbHBIC aBTOMATHYECKUX CTAHIINI B Pa3BUTHU
CTaHIWH, IpeAcTaBiIeHni 0 kocMoce. ONHCHIBATH
TUIAHETOXO/IBL. OCHOBHBIE XapaKTEPUCTUKU PaKETOHOCHTEIEH,

HCKYCCTBEHHBIX CITyTHHKOB, OPOUTAIBHBIX
CTaHIIMH, IAHETOXO0/I0B, MEKIIAHETHBIX
aBTOMATUYECKUX CTaHIIMH.

27 Hcnonws3oBanue 1 OrneHuBaTh 3HAYEHUE CITyTHUKOBBIX CUCTEM B
CIIy THUKOBBIX pa3BUTHUH MHOOPMALMOHHBIX TEXHOJIOTHIL.
cucreM B chepe
nH(pOpMaMOHHBIX
TEXHOJIOTUHL.

28 | CoBpemeHHBIC 2 OreHUBAaThH 3HAYCHUE HAYTHO —

Hay4HO- HCCIIEeI0BATEIbCKUX IPOTPaMM B IIpOIIecce
HCCIIEJOBATEIbCKUE N3y4YEeHUs] KOCMOCA.

MIPOTPaMMBI 10

N3yYECHUIO KOCMOCa U

UX 3HaYCHHE.

29 [TpoGnemsl, 1 OreHnBaTh BKJIaJ MHPOBOTO COOOIIECTBA B
CBSI3aHHBIE C BOIIPOCHI OCBOCHUSI KOCMHUYECKOTO
OCBOEHHMEM KOCMOCa, HPOCTPAHCTBA. AHAIM3UPOBATH MTPOOIIEMBI,

U IyTH UX PELICHUS. CBSI3aHHBIE C OCBOEHHEM KOCMOCA.
MexayHapoaHoe
COTPYJTHHYIECTBO

v 0O60a0uKkH 3emun: 12 Hostops -
autocdepa, Jlexabpn
rugpocdepa,
arMmocdepa

30 — | Crpoenue 3emim. 2 XapaKkTepHu30BaTh BHYTPEHHE CTPOEHHE 3eMIIn

31 Jutocdepa. 1 XUMHUYECKUH COCTaB ee JacTeil.

OmnuceIBaTh CTPOSHUE U COCTAB JUTOCGHEPHI U
yCTaHaBJIMBATh IPUYMHHO-CIIEICTBEHHbIE CBSI3H
MEX/1y HapyIIEeHHEM €€ CTPYKTYpbI U
MIPUPOTHBIMH KaTaKJIM3MaMH

CootHocuTh Oamisl 3emiietpsicerns mo [1lkane
Puxtepa u ero nociencTeus

32 ITpakTuaeckas 1 ITpoBOIUTH SKCTIEPUMEHT C COOIIOICHIEM
pabota Ne5 TEXHUKH 0€30MacHOCTH, HAOII0JaTh 32 HUM,
«M3y4enne (UKCHpOBaTh pe3ysIbTaThl U HHTEPIPETUPOBATD
KOJUIEKIIH TOPHBIX ux.

IOpOa»
33 I'mapocdepa. 1 XapakTepHu3oBaTh cocTaB rupochepsl u

OkxeaHsl 1 MOpSL.

KpPYTrOBOPOT BOJBI.
Knaccudummposats MOps 10 pa3IMuHbIM




MIPU3HAKAM.
OpHEHTUPOBATHCS B BBLAAIOIIUXCS
MIPOU3BEACHUAX N300Pa3UTEIBHOTO UCKYCCTBA,
MY3bIKU U JIUTEPATYPBbI, CBSI3aHHBIX C MOPCKOU
TEMAaTHKOM.

34

Bopsl okeaHoB 1
MOPEH.

XapakTepu3oBaTh COCTAB U CBOMCTBA
OKEaHUYECKOH U MOPCKOU BOABI.
CBs13pIBaTh COAEPIKaHNE IPUMECEH U
KOJIMYECTBEHHYIO XapAKTEPUCTUKY COJIEHOCTH
BOJBI — IPOMUIITIE, - C IIBETOM U CBOMCTBaMHU
MOPCKOU BOJBL.
OreHUBaTh MUPOBBIE 3aMachl U
reorpauueckoe nojaoKeHue IPecHOH BOABL
YcTaHaBIMBAThH 3aBUCUMOCTb MEXKIY MOPCKUMU
TEYEHUSIMU U TUIIOM KJIMMAaTa.
AHanu3upoBaTh MPUYMHBI IPUIHBOB U
OTJIMBOB.

35

Bogg cymn.

XapakTepH30BaTh Ha3eMHBIE U ITOJ3EMHEIC
BOJIBI CYIIU U NTOKA3BIBATH OTHOCHTEIBHOCTh
TaKOTO JCJICHUS Ha IPHMeEpe POJHUKOB,
refi3epoB U MUHEPAJIbHBIX HCTOYHHKOB.
KiaccndunupoBats MHHEpaJIbHBIC HCTOYHHKH,
M OLICHUBATh UX 3HAUCHHC.

OnuceIBaTh KapCThl 1 UX XUMHNYCCKUEC
AHTOHHMMBI — NIPOLIECCHI 00pa30BaHUA
CTAJIAKTUTOB U CTAJIarMUTOB.
YcraHaBiIMBaTh 3aBUCUMOCTD MEXKIY
aHOMAaJIbHBIMU CBOMCTBAMHU BOJbI U
CYLLECTBOBaHHEM XHU3HH Ha 3eMIIe, a TaKKe
(hopMHEpOBaHHEM KIMMAaTa Ha IUIaHETe.

36

Atmocdepa. [Toroza.

XapakTepHu30BaTh COCTaB AaTMOC(EPHI, €€ YaCTH
1 UX 3HAUCHHE B XKU3HU ITAHETHI.
AHanM3upoBaTh NPHYNHBI 030HOBBIX ABIP U
MTapHUKOBOTO 3((EKTa 1 MPOTHO3UPOBATH
TIOCJIEACTBHS JaHHBIX SIBICHUI.
YcTaHaBIMBATh MEXKIPEAMETHBIC CBS3H Ha
IIpUMepe NOHATHH «I10T0J1a» U «KIMMaT

37

ATtmochepHoe
naeneHue. Berep.

XapakTepu3oBaTh aTMOC(hepHOE TaBICHUE,
LMKJIOHBI U aHTUIMKJIIOHBI, aTMOC(hepHbIe
(bpPOHTHI.

OmnuceIBaTh CrocoObl K3MEPEHHS
aTMOC(EpHOro TaBIICHUS;

Kiaccudunuposats BeTpa H OLICHHBATbH
OIACHOCTh U MOCJIENICTBUS CHIIBHBIX BETPOB!
Tall(yHOB, yparaHoB, cMepueil, TOpHa10, GOpHI.
AHaIM3UPOBATh CHIIY BETPa B COOTBETCTBUH CO
nrkanoit bogopra.

38

BraaxuocTs BO3AyXa.

XapaKTepHu30BaTh BIAKHOCTh BO3/IyXa H €€
HOpPMAaTHUBEL.

OnuchIBaTh U3MEPEHUE BIAKHOCTH aTMOCHEPHI
C IOMOILBIO TUTPOMETPOB U IICUXPOMETPOB.
OI_IeHI/IBaTI) BIIMAHHKEC BJIA)KHOCTH HA KJIMMAaT U
CaMOYyBCTBUE JIOJIEH.

0O060011aTh MOyYeHHBIE B OCHOBHOH IIIKOJIE
cBesieHus 00 00Takax M ocajKax.
OpHEHTHPOBATHCS B BBITAFOIIUXCS
MIPOU3BEACHUSIX N300Pa3UTEIBHOTO UCKYCCTBA,
MY3BIKH U TUTEPATYPHhI, CBI3aHHBIX C
TEMaTHUKOH ypoKa.

39

IIpaxkTuueckas
pabota Ne6
«3yuyenue
apaMeTpoB
COCTOSIHUS BO3/IyXa B

[IpoBoANTH SKCTIEPUMEHT € COOIIIOICHHEM
TEXHHKH 0€30MaCHOCTH, HaOIII01aTh 33 HUM,
(UKCUPOBATH PE3YNbTATHl K HHTEPIPETHPOBATH
HX.




KaOuHETE»

40 O06001menne 1 O0001aTh OCHOBHBIE CBEJICHUS TIO
Marepuaia KOHKPETHOH Npo0JIeMaTrKe, BBIACIATh U
«Meramup. XapaKTepU30BaTh BAXKHEHIITNE TIOHATHS, 3aKOHBI
O06o0s04kH 3eMiIn» U TCOPUHU.

41 Konrponbnas pabora | 1 [TpoBoauTh peduiekcHio COOCTBEHHBIX
Ne2 «Meramup. JOCTUKEHUM B U3yUYEHUH F€OJIOTUYECKUX
Ob6onouxn 3emin: 000109eK 3eMIIH.
muTocdepa, AHanu3upoBaTh PE3yIbTATHI KOHTPOJIbHOM
rugpocdepa, pabOTHI ¥ BBICTPAMBATh ITyTH JOCTHKEHHS
atMocgepa» XKETAEMOT0 YPOBHS YCIICIIHOCTH.

\Y Maxkpomup. Hayka | 23 Jlexabps -
00 oKpYy:Kaoei ®DeBpanb
cpeae. buocgepa.

42 Kuzub, cBoiicTBa 1 XapakTepHu3oBaTh IPU3HAKHU KUBOTO U
KHMBOTO U UX JIOKa3bIBaTh X OTHOCHTEIHLHOCTh Ha MPUMEpax
OTHOCHUTEJIBHOCTb. U3 HEXKUBOM MPUPOBL, a, CIEI0BATENBHO,

000011aTh COBOKYITHOCTb TAKUX MPU3HAKOB IPH
OTIpEJICJIEHNH KHUBOTO.
OOBSICHATH TP Hayasla TEPMOJMHAMHUKH.

43 [Tpoucxoxnenue 1 XapakTepu30BaTh OCHOBHBIE THUITOTE3bI
XKW3HHU Ha 3eMIIe. TIPOMCXOKACHHS )KN3HHU Ha 3emie. PackpriBaTh

OCHOBHBIE MOJI0)KEHHS TIPOUCXOKICHNUS KU3HA
Ha 3eMJIe COTJIaCHO KOallepBaTHON TEOpUH
A.N.Onapuna - [Ix. b. Xonneiina.
YcTaHaBIMBaTh IPUUUHHOCIEICTBEHHBIE CBSI3H,
CTPOUTH JIOTHYECKYIO LIEeIb PACCYKICHUNA U
JI0Ka3aTeNbCTB.

B3aumopeiicTBoBaTh B rpymie B Ipolecce
MTOJIEMUYECKOT'O BBICTYIUICHUS.

44 Xumuueckuid coctaB | 1 Jloka3bIBaTh, YTO HAa ATOMHOM (3JIEMEHTHOM )

KIIETKH. YPOBHE pa3lINuuil MEKAy XUMHUIECKOIH
OpraHu3alueil )KuBoi U HEXXUBOU IIPUPOJBI HET
— 3TH Pa3INYHsI HAUMHAIOTCS HA MOJIEKYJIIPHOM
YpPOBHE, CIIEI0BaTEIbHO, OH U SBISCTCA
HIEPBBIM YPOBHEM OpPraHU3aIMH )KUBOK
HPUPO/IBL.

XapakTepu3oBaTh MaKpO- U MHKPODJIEMEHTHI B
XMMHUYECKOI OpraHU3aINH )KU3HH.

Omnpenensts OenKH, KUPHI, YTIEBOIBI 1
HYKJICHHOBBIE KHCJIOTHI 1 XapaKTepU30BaTh HX
POJIb B )KU3HH KIICTKH.

OKCHepUMEHTAIFHO HACHTH()HUITMPOBATH OEIKH
U YTJICBOJIBI.

45 IIpakTuueckas 1 IIpoBOANTH SKCIIEPUMEHT C COOIIOACHHUEM
paborta Ne 7 TEXHHMKH 0€30MaCHOCTH, HAOII0AaTh 3a HUM,
«Pacmo3naBanue (UKCHPOBATh pe3yJIbTaThl U MHTEPIPETUPOBATD
OpPTaHUYECKHUX UX.

COEIMHEHUN»
46 YposHu 1 XapaKTepHu30BaTh YPOBHU OPraHU3ALUN KU3HU
OpraHu3alny KU3HHU. Ha 3eMJIe Ha OCHOBE BAXXHEHUIIINX MOHATHI
Kypca OCHOBHOM IIKOJIbI (TKaHb, OpTaH,
CHCTEMa OPT'aHOB, ITOITYJISILMS, BH).
AHanM3MpoBaTh CyIIECTBEHHBIE IIPU3HAKU
Ka)KJIOTO YPOBHSI.
47 [MpoxapuoTsl u 1 XapaxkTepH30BaTh J[Ba Ha/lIAPCTBA JKUBBIX

OYKapUuOThI

OpPraHu3MOB — IIPOKAPUOTHI U 3YKapUOTHL, - HA
OCHOBE 0COOEHHOCTEH CTPOEHHMS MX KIIETOK.
PackpsiBaTh posb OaxkTepHii B IpUpoae 1
KHM3HU YeJIOBEKa Ha OCHOBE OCOOEHHOCTEH
CTPOEHUS U JKU3HEIESATEIILHOCTH.




PackpeiBaTh poib MaHOOAKTEPUIl B IPUPOJE
Ha OCHOBE 0COOEHHOCTEH CTPOEHUS U
KHU3HEICATEIBHOCTH.

CpaBHMBATH [TPOKAPHOTHI U 3yKAPHOTEI

48 [MpakTHyeckas [TpoBOANTH IKCIIEPUMEHT C COONIIOAEHUEM
pabota Ne 8 TEXHUKH 0€30I1aCHOCTH, HaOIIOAaTh 3a HUM,
«M3y4yeHne cTpoeHus (UKCHPOBATh PE3yIbTaThl U UTEPIPETHPOBATH
PpacTUTENBHON U UX.

JKUBOTHOM KJIETKH»

49 [IpakTrdeckas
pabota Ne9
«3yuenue
MHUKPOCKOIIUYECKOTO
CTPOEHHMSI )KUBOTHBIX
TKaHE»

50 Knerounas teopus. XapakTepu30BaTh OCHOBHBIE MOJIOKEHHUS
IIpocreiimue. KJIETOYHOM TEOPHUHU.

Bupycsr. OmnuceIBaTh Ha OCHOBE CBE/ICHUH 110 OHOJIOTHH
13 OCHOBHOI! IIKOJIBI IPOCTEUIINX U BUPYCHL, &
TaKkKe HX 3HAYCHHE B IPUPOJIE U KU3HU
YeII0BEKa.
Paznnyate BupycHble U rpHOKOBBIC
3a00JIeBaHUs YeI0BeKa U COOTIOIaTh MEPHI
POUIAKTHKH.

51 IMpakTHyeckas [TpoBoANTH SKCTIIEPUMEHT C COOIIOICHHEM
pabota Ne 10. TEXHHMKH 0€30MaCHOCTH, HaOII0AaTh 3a HUM,
W3zy4yeHnue noseaeHus (UKCHPOBaTh pe3yJIbTaThl U HHTEPIPETUPOBATD
IIPOCTEHIINX HX.

MPOCTEHIINX MOA OmnuceIBaTh ¥ OOBSACHSITH TOBEICHHE
MHUKPOCKOIIOM B MPOCTEHIIMX B 3aBUCHMOCTH OT XUMHYECKOTO
3aBUCHMOCTH OT COCTaBa BOJIHOMU CpeJbl.

XHMHYECKOTO

cocTaBa BOJIHOM

cpempl.

52 [MonsTne XapakTepHu3oBaTh OHOJIOTHYECKYIOIBOIIOIHIO
Oronornaeckon U ee IPU3HAKH.
9BOJTIOLHH. CpaBHUBATH INIaBHbIEC HAIIPABJICHUS YBOIOLIIH:

OMOTIOTNYECKUH porpece U OHONOrHIecKuit
perpecc.

BhiiensTh OCHOBHBIE ATAIIbI BOJIFOLIUT
pacTeHU U JKUBOTHBIX.

OnuchIBaTh OCHOBHBIE ATAIBI aHTPOIIOTeHE3a.

53- | DBomoIMOHHAsS YcTaHaBIMBATh NMPHUYUHHOCIEACTBEHHBIE CBI3H

54 TEOpHUs. B CTPYKTyp€ AapBUHU3MA.

XapakTepu30BaTh OCHOBHBIE TOJIOKEHHUS
CHHTETHUYECKOH TEOPHUH BOJIIONNH.
OnuCHIBaTh 3JIEMEHTAPHBIC IBOJIIOINOHHbIE
(akTOpHI (IBMKYIIHE CHIIBI) SBOIIOIUH.
CpaBHHMBAaTh MHKPO- M MaKpOIBOJIOLHIO.
KnaccuduimpoBaTs 1 XxapakTepru30oBaTh BUIBI
60pBOBI 3a CylecTBOBaHHE U (HOPMBI
€CTEeCTBEHHOT0 0TOOpa.

55 CoBpeMeHHBIE XapakTepHu30BaTh IKOJIOTHIO KaK HAYKy
METOJIBI OnuceIBaTh 3KOJIOTHYECKYIO CUCTEMY.
HOJIIepIKAHUsI AHanM3upoBaTh YpOBEHb CTAOMIIBHOCTH
YCTOWYUBOCTH OHOTreoIeH03a
OHMOTr€eOLEHO30B U
HCKYCCTBEHHBIX
9KOCUCTEM

56 [Mumessie nenu. OmnuchIBaTh NHIIEBbIE LIEMH U MTUILEBBIE CETH.

DKOJIOT U,
JKOIOTHYECKHE
(akTOpHI.

KnaccuduimpoBaTh )KHUBBIX CYIIECTB
9KOCHCTEMBI 10 POJI B MHUIIEBON LIENH
(IpoayTIeHTHI, KOHCYMEHTHI U PEAYLICHTHI) 1
TUIY TUTaHUS (AaBTOTPOQHI M TETEPOTPOPEHI).




I'padmuecku oToOpakaTh HIKOJIOTUUECKHE
TTUpaMUIbIL.
KrnaccuduimpoaTh 3Kon0ornueckue GakTopsl.

57 IIpaxTuyeckas 1 [TpoBOANTH IKCTIEPUMEHT C COOIIOICHHEM
pabora Ne 11. TEXHHKHU 0€30MacHOCTH, HaOII0aTh 3a HUM,
«M3y4yenne (UKCHPOBATh PE3yIbTAThl U HHTEPIPETHPOBATH
B3aMMOCBS3EH B HX.

HCKYCCTBEHHOU
9KOCUCTEME —
aKBapuyMe U
COCTaBJICHUE LieNeil
TTUTAHUS».

58 Buocoepa. 1 XapakTepHu3zoBath OMOC(Epy U ee TpaHuLIbl.
Hoocdepa. Beinensats orpannunBatonie GakTopsl BEpXHEH
Texuocdepa. Y HIDKHEW rpaHul ouochepsl.

OnuceIBaTh OCHOBHBIE OAXO/IBI B YYCHUH U O
ouocdepe.

AHanu3upoBaTh NPUIHMHBI, TOCICICTBUS U
MIpeAaraTh MyTH PEIICHNUS III00aTbHBIX
9KOJIOTHYECKUX MPobIIeM

59 CemuHap Ha TeMy: 1 HaxoauTs ¢ HOMOIIBIO pa3IMdHBIX CPEJICTB,
«IKoNorHYecKne BBIJICIIATD, CTPYKTYPHPOBaTh M IPEICTABIATH B
pOoOIEeMBI BHJIC TOTOBOTO MPOAYKTA (COOOIICHUS U
COBPEMEHHOCTH» MIPe3eHTaIM1) HEOOX0AUMYIO HH(POPMAIIHIO.

YcraHaBiaMBaTh NPUUMHHOCIECTBEHHBIC CBSI3H,
CTPOUTB JIOTHYECKYIO LIETIb PACCYKACHUH U
JIOKa3aTEeNbCTB.

B3aumopeiicTBoBaTh B rpymie B Ipolecce
BBICTYIUICHHSI.

60 [Ipob6membI 0TX0I0B 1 3HaTh BUABI OTXOHO0B.

U 3arpsi3HEHUS AHanM3upoBaTh HCTOYHUKH 3arpsA3HEHUS
OKpYXaIOIIEH cpezbl OKpYKaloIIeH Cpezpl.

61 [pakTudeckas 1 [IpoBOIUTH SKCIIEPUMEHT, PUKCHPOBATH
pabora Ne 12, Pe3yNbTaThl ¥ HHTEPIPETHPOBATD UX.
N3yuyeHne OBITOBBIX OreHNBaTh 3HAYCHNE YTHIN3aIUN U
oTx070B. Pa3paboTka nepepaboTKH OBITOBBIX OTXOOB.

MPOEKTa pa3/elIbHOTO
cbopa mycopa.

62 B3aumocss3p 1 3HAKOMSATCS C TIOHATUHHBIM amnapaTtoM Mo
COCTOSIHUSA JJaHHOU TeMaTHKe
OKpYXaIoIIeH cpezbl YMets paboTath ¢ pa3aTOYHbIM MaTepHaIoM
U 3/10pOBBSI UEIIOBEKA

63 O060061eHNE 1 O0600m11aTh OCHOBHEIE CBEACHUS 110 KOHKPETHOM
Marepuaa 1o TeMe npoOieMaTuKe, BBIACTATh H XapaKTepHU30BaTh
«Makpomup» Ba)KHEHIIIME TIOHATHSI, 3aKOHBI M TEOPUH.

64 Kontponsnas padora | 1 [IpoBomuTh pediaekcHro COOCTBEHHBIX
Ne3 JOCTHKEHUH B U3yUYEHUH T€OJIOTUYECKUX
«ITpoucxoxneHue 000J10ueK 3eMJIH.

JKU3HU Ha 3emiie. AHanu3upoBaTh Pe3yibTaThl KOHTPOILHOM
YpoBHU paboThI ¥ BBICTPAMBATh MYTH JOCTHKECHHS
OpraHu3aliy KU3HU. JKEJIAEMOT'0 YPOBHSI YCIICIIHOCTH.

OCHOBBI 9KOJIOTHH.

DBOIIOLIHOHHAS

TEOPHS»

Vi AOnornyeckue 28 ®DeBpans -
(daxTopsI H Arnpenb
NPUCIIOCO0IeHHOCTD
K HUM KHBBIX
OpPraHu3MoOB.

65- | OcobenHocTH 2 XapakTepHu3oBaTh 0COOEHHOCTH KIIMMaTa




66

kanmata Poccun.
30Ha apKTUUECKHUX
MyCTBIHb, TYHAP U

Poccun u ee npupoIHBIX 30H.
VYcTaHaBIMBATH B3aUMOCBS3U MEXKIY
0COOEHHOCTSMU MIPUPOJIHBIX 30H U

JIECOTYH/P. MPHUCIIOCOOJICHHOCTHIO )KUBBIX OPTaHH3MOB K
YCIIOBUSM OOWTaHUS.
HaxoanTh ¢ IOMOIIBIO pa3IHMIHBIX CPEICTB,
BEIJICNATh, CTPYKTYPHPOBATh U TIPEICTABIATH B
BHJIC TOTOBOTO MPOAYKTA (COOOIICHUS U
TIpe3eHTAINN) HeOOXOIMMYIO HH()OPMAIIHIO.
B3aumonelicTBoBaTh B rpyIIe B IpoLecce
BBICTYIUICHUS

67 [pakTuueckas [IpoBOUTH SKCIIEPUMEHT C COOIIOICHUECM
pabota Nel3 TEXHHKH 0€30MacHOCTH, HaOII0aTh 3a HUM,
«U3yuenune (UKCUPOBATH PE3YNIBTATHl M HHTCPIPETHUPOBATH
MIPUCTIOCOOIEHHOCTH HX.

OpPTraHU3MOB K cpeJie
00UTAHUS

68 DIEKTPpOMarHUTHAs XapakTepu3oBaTh (PU3HYCCKYIO IPUPOAY CBETA
MIPUPOa CBETa (BOTTHOBBIE M KOPITYCKYJISIPHBIC CBOWCTBA).

OnwuchHBaTh MKy IEKTPOMArHUTHBIX BOJH
Jx.MaxkcBera.

OreHUBATh 3HAYCHHE KAXKIOTO U3 INAIIa30HOB
STOM IIKAJIKI Ul IPUPOIBI M JKU3HHU YEJIOBEKa.

69 Onrtunyeckue XapakTepHu30BaTh 3aKOHBI PACTIPOCTPAHECHUS

CBOICTBA CBETA cBeTa (OTpaXXeHUS M MPETOMIICHUS) U
9KCICPUMEHTAIBLHO MOITBEPKIATh UX.
AHaIU3UPOBATh BIUSHUAC (PAKTOPOB, BIUSIIOIINX
Ha [0Ka3aTelb IPETOMIICHUS.
JlokasbIBaTh BOJIHOBYIO TIPUPOJIY CBETA.

70 [IpakTudeckas IIpoBOIUTH SKCTIEPUMEHT C COOIIOICHIEM
pabota Nel4 TEXHUKH 0€30I1aCHOCTH, HaOIIOAaTh 3a HUM,
«U3ydeHne (UKCUPOBATDH PE3yNbTATHl K HHTEPIPETHPOBATH
BOJTHOBBIX CBOWCTB HX.

CBETa»

71 Ceer n PackprIBaTh poib cBeTa, Kak AaOHOTHYECKOTO
MIPUCTIOCOOIEHHOCTh (dakropa st GOTOCHHTE3a H OpPTaHU3AINN
K HEMY JKHBBIX OHOPUTMOB JKUBBIX OPTaHH3MOB.

OpraHU3MOB. KrnaccuuiupoBats pacTeHUs 110 OTHOIICHHUIO K
CBETY.
AHanu3upoBaTh POJIb CBETAa B OPHUECHTALIMU
JKHMBBIX OPraHU3MOB B OKPY>Karollen cpese.
XapakTepu3oBaTh OMOIIOMUHECIICHIIMIO U ee
pOJb B KH3HH KHBOTHBIX.

72 [pakTudeckas [IpoBOIUTH SKCIIEPUMEHT C COOIIOACHUEM
pabota Nel5 TEXHUKH 0€30MacHOCTH, HAOII0aTh 32 HHUM,
«U3ydeHne (UKCUPOBATH PE3yNbTATHl K HHTEPIPETHPOBATH
n300paskeHMs, HX.

JTABA€MOTO JIMH30»

73 BuyTpennss sHeprus XapakTepHu3oBaTh TMEPBOC HAYAJTIO
MaKpOCKOTTHYECKON TEPMOJWHAMUKH U TIOHATHE BHYTPCHHEH
CHCTEMBI. SHEPIUH.

PackpbIBaTh MPOrHOCTHYECKOE 3HAYCHUE
TEPMOJUHAMUKH JJI51 BO3MOYKHOCTH
MPOTEKaHUsT (PU3UUECKUX U XUMHUUECKUX
MIPOLIECCOB.

OnuceIBaTh TEIUIONEPEAYY U €€ CITOCOOBI.
O1eHUBATh 3HAYCHHE TEIUIONEPEAAYH IS
MPUPOJBI W JKU3HU YEIIOBEKA.

74 Tennosoe XapakTepHu30BaTh BaXKHEHUIINE NOHATHS
paBHOBeECHE. TEPMOJINHAMUKH (KOJMYECTBO TEIUIOTHI,
Temmneparypa. yIIeNbHAs TeIUIOEMKOCTh, TEMIIEPaTypa);

OnuckeIBaTh TEILIOBOE paBHOBECHUEC U
AHAJIU3UPOBATH €T0 CMCUICHUE TJISA PA3JITMYHBIX
TCPMOIMHAMUYCCKUX CUCTEM.




75-

Temneparypa u

XapaKTepI/I3OBaTI> MCXaHU3MBbI

76 MPUCTIOCOOIEHHOCTh TEPMOPETYIISAIUH KHUBOTHBIX U PACTCHUIA.

K HeH »HUBBIX KnaccuumpoBath )XKHBOTHBIX IO

OpraHU3MOB TEMIIEPATYPHOMY PEKUMY U OPTaHU3MEI 110
TeMITepaTypHOMY HHTEPBAITY OOHUTAHHSI.
AHaIM3UPOBATh BIUSHAE TEMIIEPATypHl Ha
JKUBBIC OPTaHU3MEI H IPUCTIOCOOIEHHOCTh UX K
3TOMY aOHOTHIECKOMY (aKTOpy.
OreHMBATh 3HAYCHHUE TEMIIEPATYPHI IS
XOPOIIIETO CAMOYYBCTBHS YEJIOBEKA.
HaxomuTh ¢ IOMOIIBIO pa3IMYHBIX CPEICTB,
BBIJICNIATh, CTPYKTYPHPOBATh M IPEACTABIATH B
BHJIC TOTOBOT'O MPOYKTa (COOOIICHUH U
MIPE3CHTAINK) HeOOXOANMMYI0 HH(OPMAIIHIO.
BzaumonelicTBoBaTh B TpyIIE B IIpoLiecce
BBICTYIUICHUS

77 CTtpocHHEe MOJICKYJIBI Ha ocHOBe BHYTpH- ¥ MEKIIPEIMETHBIX CBSI3CH
1 pU3UIecKue XUMHH ¢ OMonorueii u (pU3NKOil MOBTOPUTH
CBOHCTBA BOJIBI CTPOCHHUE MOJICKYIIBI BOJBI (THITBI XHMUIECKHX

CBsI3CH).

XapakTepHu3oBaTh aHOMAaJIbHBIEC (HHU3NIECKHE
CBOWCTBA BOABI ¥ PacKphIBaTh €€ POJb B
OpraHU3aIiy KU3HU Ha 3emIe.
Ipencka3piBaTh pACTBOPHUMOCTD BEIIECTB B
Pa3JIMYHBIX THIAX PACTBOPUTEIICH.
Jloka3bIBaTh C TIOMOIIBIO OMBITOB (hU3UICCKUE
CBOICTBA BOJIBI.

78 [IpakTudeckas IIpoBOIUTH SKCTIEPUMEHT C COOIIOICHIEM
pabota Nel6 TEXHHMKH 0€30MaCHOCTH, HaOII0AaTh 3a HUM,
«3mepenne (UKCUPOBATH PE3yNbTATHl K HHTEPIPETHPOBATH
YAEIbHON HX.

TEIJIOEMKOCTH
BOJIBDY
79- | DnexTpomuTHYeCKas 3aKpenuTh OCHOBHEIC MTOJIOKEHUS TCOPHU
80 IIMCCOIINALIUS anekTponuTuaeckon aucconnaru (TI/T).
KnaccupumumpoBats HeopraHHYeCcKIe BEIIeCTBa
B cBete TOJI.
Jloxa3bIBaTh JEKTPOMPOBOAHOCTH PACTBOPOB
3JIEKTPOJIUTOB.

81 PactBopumocts. pH OnuceIBaTh KOJTHYECTBEHHYIO XapaKTEPUCTHKY
KaK TMoKa3aTelb PacTBOPOB C MOMOIIBIO TOHATHIA
Cpebl pacTBOpa «PacTBOPUMOCTH» U «MacCOBast JOJISI

PACTBOPEHHOTO BEIIECTBAY.

[ToBTOpPUTH pemieHne 3a7ad ¢ UCTIONE30BaHUEM
MTOHATHUS «MACCOBASTIONS PACTBOPEHHOTO
BEIIECTBAY.

Xapaktepu3zoBaTh moHATHE 0 pH pacTBOpa, Kak
MTOKa3aTeysl €ro CPeabl.

OrienuBath 3HaueHUEe pH pa3auuHbIX
JKUJIKOCTEH JIUISI PUPOIBI M )KU3HH YEJI0BEKa.

82 XuMHUECKHE 0O06001IaTh CBEJICHUS O XUMHUYECKHX CBOWCTBAaX
CBOMCTBA BOJBI BOJIbl U3 Kypca OCHOBHOM IIKOJIbl HA OCHOBE

MEXKIIPEAMETHBIX CBSI3€l ¢ XMMUEH.
XapakTepu30BaTh MOHATHE THAPOJIU3 COICH» U
JIBa €T0 cirydas (COIM CHILHOTO OCHOBAHHS U
cy1aboi KMCIOTHI U Ha000pOT).

83 [pakTuveckas [IpoBOIUTH SKCIIEPUMEHT C COOIIOICHUEM
pabota Ne 17 TEXHHMKHU 0€30MacHOCTH, HaOII0aTh 32 HUM,
«U3ydeHue xecTKoi (UKCUPOBATH PE3YNIBTAThl K HHTEPIPETHPOBATH
BOJIBI U YCTpaHCHHE Hx
€€ JKECTKOCTH

84 [pakTuveckas [IpoBOIUTH SKCIIEPUMEHT C COOIIOICHUEM
pabora Nel& TEXHUKH 0€30MacHOCTH, HAOII0JaTh 32 HUM,
«MccnenoBanue (UKCUPOBATH PE3YNbTATHl K HHTEPIPETHPOBATH

CpeJisl pacTBopa

Hux.




COJIEH U COKa

pacTeHuil»

85 Bona - Ha ocHOBe MHTerpamum ecTeCTBeHHOHAYYHBIX
abuoTnyeckuit JMCLUIUIMH PacKpbIBaTh POJIb BOJIBI B
(axTop B KHU3HU 6uocdepe.
pacTeHui KnaccuumupoBats pacTeHHs IO OTHOIICHHUIO K

KOJIMYECTBY BOJIBI B OKPY’KalOIIEeH cpere.
AHanu3upoBaTh POJb THAPONIN3A U B
OMOXMMHYECKHX MTPOIIECCAX KHUBBIX
OpTaHH3MOB.

86 Kondepenmnms mo HaxoanuTh ¢ MOMOIIBIO pa3IHMIHBIX CPEICTB,
Teme «Bona — BBIJIEIIAT, CTPYKTYPHPOBaTh M IPEICTABIATH B
abuoTHyeckuit BHUJI€ TOTOBOTO NPOJYKTa (COOOMIEHUS U
(akTop B KHU3HH MPE3CHTAIMK) HeOOXOANMMYI0 HH(OPMAIIHIO.
KHBBIX OPraHH3MOBY YcranaBiauBaTh NPUYNHHOCIIEICTBEHHBIE CBSI3H,

CTPOUTB JIOTHYECKYIO IIETIb PAacCyXACHUH U
JIOKa3aTEeNbCTB.

BzaumonelicTBOBaTh B TpyIIE B IIpoOLECCE
BBICTYIUICHHSI.

87 Comu xax Knaccugumnmposats conm.
abnoTn4eckuit XapaKTepHu30BaTh IPUMEHEHUE KUCIIBIX U
(axTop OCHOBHBIX COJIEHl B IIPOMBIILIEHHOCTH

AHanu3upoBaTh poib COJeH Kak aOMOTHIECKOTO
(akTopa I )KUBOTHBEIX (OCOOCHHO BOJHBIX) U
pacTeHuii.

OueHuBaTh Bpel, KOTOPBIIt MOXKET IPUYUHUTD
HCIIOJIb30BaHHE )KECTKOM BOJIbI B
MIPOMBIIIJIEHHOCTH U OBITY

88 [MouBa kax KnaccudunupoBaTh N04BbL, XapaKTepH30BaTh
abuoTHyeckuii UX 3HaYCHHUE B IPUPOJIE, KaK a0MOTHYECKOTO
(daxrtop (daxropa.

OueHnBaTh 3HAYEHHE TIOYBHI B IIPUPOAE U
KHU3HU YeJIOBEKa.

AHanM3UpOBaTh NPUIMHBI YXYALICHUS
TUIOJIOPOANS TTIOUBHI.

89 IMpakTryeckas [TpoBoANTH SKCTIIEPUMEHT C COOIIOICHHEM
pabota Nel9 TEXHUKH 0€30I1aCHOCTH, HaOII0AaTh 3a HUM,
«M3y4yeHne cocraBa (UKCHPOBaTh pe3yIbTaThl U HHTEPIPETUPOBATH
MIOYBBI» UX.

90 BuoTtnueckue XapakTepHu3oBaTh OMOTHUECKUE
(baxTopsl B3aMMOOTHOILIEHHUS MEX/y OpIraHU3MaMH U

HPUBOAUTH ITPUMEPHI TAKUX OTHOILIECHUH.
OOBSICHSITh OTHOCUTENILHOCTh BpPE/ia M TIOJIb3bI
JUISl OPraHU3MOB, Y4acCTBYIOIINX B
OMOTHYECKUX B3aMMOOTHOIICHHSX.

91 O0001IEHNE TI0 TEME O00011aTh OCHOBHEIE CBEAEHUS 10
«Abnoruueckue KOHKPETHOH Npo0JeMaTrKe, BBIIACIITh U
(axTops! 1 XapaKTepU30BaTh BAXKHEHIIINE TIOHATHS, 3aKOHBI
MIPUCTIOCOOIEHHOCTh 1 TEOpHH.

K HUM >KHBBIX
OpraHu3MOB»

92 KonrposnbHas padborta [TpoBoauTh peduiekcHio COOCTBEHHBIX
Ned «AbuoTHueckue JOCTUXKECHUM.

(akxTOpHI U AHanu3upoBaTh Pe3yibTAThl KOHTPOJIbHOU
MPUCTIOCOOIEHHOCTh paboThI ¥ BBICTPAMBATh MYTH JOCTHKEHHS
K HUM >KHBBIX JKEJIAEMOT'0 YPOBHSI YCIICIIHOCTH.
OpraHu3MOB»

VIl | IIpocTpaHcTBO 1 Amnpens - Mait
BpeMsi

93 [MonsTus XapakTepHu30BaTh 3BOJIOIHIO TIPEJICTABICHUH O
IIPOCTPAHCTBA U MIPOCTPAHCTBE U BPEMEHHU Ha OCHOBE
BpEMEHU kiaccudeckoi Mexanuku Hetotona, CTO u

OTO.
OOBSICHSTH B3aIMOCBSI3b MAaCChl M DHEPTHH, KaK




CJICJICTBHE TEOPHU OTHOCHUTEIILHOCTH.
94- | buopurmsl 2 XapakTepHu3oBaTh pa3InuHbIe TUIIBI OHOPUTMOB
95 Ha OCHOBE IIPUMEPOB y PACTEHUH U KMBOTHBIX.
OueHuBaTh posib OMOPUTMOB JUIS 3710POBbS
YeJI0BEKa.
96 Croco0OsI iepenadun 1 Xapaktepu3oBaTh 00MeH HH(OpMaIen Ha
nHpopmanuu B Pa3INYHBIX YPOBHAX OPraHU3ALUH XKU3HU.
JKUBOI npupoze AHanmM3upoBaTh 3HAYCHUE OOMEHA
nH(pOpManNH IS )KUBBIX OPTaHU3MOB, B TOM
YHCIIE ¥ YEIOBEKA.
97- | Undopmannus u 2 XapakTepu30BaTh BO3HHKHOBEHHE U Pa3BUTHE
98 YeNOBeK. HOcHTelel HHpOopMAaIHU C JPEeBHEHITNX BpeMeH
JI0 HaIllero BPeMeHHU.
AHanu3upoBaTh COCTOSIHUE COBPEMEHHBIX
HocuTeneil nHpopManrH U IPOrHO3UPOBATh
IIyTH UX JAJIbHEHIIETr0 COBEPUIEHCTBOBAHUSL.
VIl | IloaroTroBka u 7 Mait
3alIuTa
HCCIIe0BATEIbCKIX
MPOEKTOB
99- | BrimonHeHne 5 BeinBuraTh runoTe3y U MpoOBEPATH €€ C
103 | sxcmepuMeHTaTbHON TIOMOIIBIO 3AIIAHUPOBAHHOTO IKCIIEPUMEHTA.
JaCTH
HCCIIE0BATEIbCKOTO
MIPOEKTa
104- | 3ammra 2 HaxoanuTh ¢ MOMOIIBIO pa3IHMIHBIX CPEICTB,
105 | uccnenoBaTeIbCKUX BBIJIEIISITh, CTPYKTYPUPOBaTh M IIPEICTABIATH B
MIPOEKTOB BHUJI€ TOTOBOTO NPOJYKTa (COOOIIEHUS U
(mMCTaHIIMOHHBIN MPe3CHTAIMK) HEOOXOANMMYI0 HH(OPMAIIHIO.
YPOK — 3aIuTa YcraHaBiIMBaTh NPUUMHHO-CIICACTBEHHbIE
MIPOEKTOB) CBSI3H, CTPOMTH JIOTHYECKYIO LETIb PaCCyKACHUN
U JIOKa3aTeNbCTB.
11 knacc.
Ne HaumenoBanue paznena u | KomnuectBo | Bua yueOHOM AesTenbHOCTH YISHHUKA IInanupyemsie
n/m | Tem 4acoB CPOKH/TIEPHUOBI
N3y4YCHUS
(MecsI1/9eTBepTh)
| [oBTopenue kypca 10 7 CeHTs0pB
KJacca
1 Muoroobpasue 1 JaBatp ornpeneneHus BaKHSHIITIM
€CTECTBEHHOTO MHpa: TIOHATHSAM W 3aKOHOMEPHOCTSIM JIBIKCHHUS
MeramMHp, MakpoMHp, HeOECHBIX Tell.
MHUKPOMHP XapakTepu3oBaTh JTUTOChEpy, Tuapochepy,
atmocdepy.
[Ipemmarate ciocoOBI 1 MOJIENTN H3YICHUS
Mera-, Makpo- U MUKPOMHPOB.
2-3 | buocdepa. YpoBHH 2 OmnuceiBath OMOCheEpy U ee rpaHuIbl.
OpraHH3aliy )KU3HH Ha XapakTepu3oBaTh XUMUYECKYIO
3emie OpTaHU3AIHIO KJICTKH U
Oronornieckue QyHKIMH OEIKOB, KHUPOB,
YTJIEBOJIOB M HYKJIEHHOBBIX KHCIIOT.
CpaBHHBATH KJIETKU PACTCHUH, dKMBOTHBIX
n OaxkTepui.




CTpyKTypHpOBaTh SKOJIOTHUECKHE
CHCTEMBL.

XapakTepu3oBaTh OCHOBHbIE IOHSTHUS
9KOJIOTMU: LENU IUTaHUs, TUIIECBbIE
IIUPaMUJBL, SKOJIOTHYECKUE

(akTopsl — abnoTH4eCKHe, OMOTHIECKUE U
AHTPOIOTCHHBIE.

OCHOBHBIE TTOJIOXKEHMS
CHUHTETHUYECKON TEOPUH
JBOJIIOIHHA

OmnpenensaTs BKIAJ OTACIBHBIX
OHMOJIOTHYECKUX HAYK (IapBHHH3MA,
TEHETHKH, 9KOJIOTUH) B CHHTETHIECKYIO
TEOPHIO 3BOJIIOIHH!

XapakTepu30oBaTh OCHOBHBIE MOJIOKEHUS
3TOU TEOpHUHU.

Paznnuath hopMBI ecTecTBEHHOTO 0TOOpa,
THITBI MYTallUii, a TAKKe MaKpo- U
MHUKPO3IBOJIIOLIHUIO.

5-6

3J1IeMEHTBI
TEPMOJAUHAMUKH U
TEOPHUU OTHOCUTEIBHOCTH

XapakTepu30oBaTh TP Havaa
TEPMOJUHAMUKHU U UX PUMEHUMOCTD K
JKHBBIM CHCTEMAaM.

PaznmiuaTh MOHATHS «IIPOCTPAHCTBOY» H
«BpeMsD» KaK B

CBETE KJIACCUYECKOI MexaHMKH HproToHa,
Tak ¥ B cBeTe CTO n OTO DiiHmTelHa.

Kontponpras padorta Nel
«IIoBTOpEHNE OCHOBHBIX
3aKOHOB, IOHATHUHN U
Teopuii kypca 10 kmaccay

[IpoBomuTh pediaeKcHro COOCTBECHHBIX
JOCTHIKEHHH.

AHanu3upoBaTh Pe3yNbTaThl KOHTPOIBHOM
pa60T1>1 nu BI)ICTpaI/IBaTI: l'[yTI/I JOCTHUXKCHUSA
JKeIaeMoro

YPOBHS YCHEUIHOCTH.

Muxpomup. ATom.
Beuecrsa

34

CeHTs0p5b -
Jlexabpb

8-10

OCHOBHEBIE CBEICHHUS O
CTPOCHHHU aToMa

IIpuBOANTE TOKA3aTEIHCTBA CIOKHOTO
cTpoeHns aroMa. OTHCHIBaTE MOAEN
ctpoenus aroma J[>x. Tomcona, 3.
Pesepdopna u H.bopa u anamm3upoBats ux
COCTOSITEIEHOCTb.

XapakTepHu30BaTh BaKHEHILINE
3JIEMEHTAPHBIE YaCTHUIIBI,

oOpasyrorue atoMm (IPOTOHbI, HEHTPOHBI U
3JIEKTPOHHI);

KOPITyCKYJIPHO-BOJIHOBON JTyaji3M
JJIEKTPOHOB.

[lepeBoanTh HH(OPMAIIHIO O CTPOCHUU
aToMa, OTPaKEHHYIO C TOMOIIBIO
CHMBOJIMKH TIEPHOINYECKOI CUCTEMBI B
JIEKTPOHHBIE (POPMYJIBI XUMHUYECKUX
9JIEMEHTOB.

YcraHaBIMBaTh B3aUMOCBSI3b MEXIY
Maccoi aTOMHOTO sIJIpa M eTo 3apsaoM Ha
HpUMepe H30TOIOB.

XapakTepHu3oBaTh CTPOCHUE IIICKTPOHHOM
000JIOUKH aTOMOB M X DJIEKTPOHHBIE CJION
WJIN 3HEPreTHYEeCKHe YPOBHHU.

11

IIpaxTryeckas pabora
Nel «M3yqenune
¢dororpaduii Tpexos
3apsDKEHHBIX YaCTHID)

N3y4ath poTorpaduu TPEKOB 3apsHKSHHBIX
YaCTHII, AHATU3UPOBATD UX, JETATh BBIBOJIBI
U MHTEPIIPETUPOBATD HX.

12-
13

OtkpsbITHE
J..MenneneeBbIM
Ilepuoauueckoro 3aKoHa

XapakTepHu3oBaTh 00IIHE IPEIIOCHUIKI
CTaHOBJICHUS

€CTECTBEHHOHAYYHOU TEOPUU HA IpUMEPE
IIEPUOJUYECKOr0 3aKOHA.

PackpbsIBaTh 9BOIIOIUIO IEPBOHAYAIBHBIX U
COBPEMEHHBIX HpeJlCTaBHeHI/Iﬁ
€CTECTBEHHOHAYYHOMI

TEOPHH Ha IPUMeEpe TpeX HOpMyITHPOBOK




MEPUOIUIECKOrO 3aKOHA.
Co31aBaTh MOJEIH C BbIACICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK 00beKTa 1
UX TpEeACTaBICHUEM B
MIPOCTPAaHCTBEHHO-TpauiecKoi uin
3HaKOBO-CUMBOJIHYECKON (opMme.
[IpornosupoBaTh CBOMCTBA XMMUUECKUX
9JIEMEHTOB M UX COCIMHEHUH HA OCHOBE
MEPUOJUYECKON CUCTEMBI
J.M.Menneneera.

KoHcTpynpoBats nepuoaudeckyro tabuuiry
XMUMHYECKHX 3JIEMEHTOB C UCIOJIb30BAHUEM
KapTOo4YeK.

JlaBaTh XapaKTEpPUCTUKY NEMEHTOB MaJbIX
MIEPUOJIOB 0 UX MOJIOKEHHUIO B
nepuoguueckon cucreme .M. Menzeneesa.

14-
16

3HaueHHne
[lepunoauueckoro 3akoHa
u [lepuoanueckoit
CHCTEMBI XUMHYECKHX
2JIEMEHTOB
J.M.MenneneeBa mis
¢dopmuposanust EHKM

Paznnyate BuabI KitaccuuKanuu:
€CTECTBEHHYIO U HCKYCCTBEHHYIO.
BeImonHATE MpsMOE 1eAyKTHBHOE
JIOKa3aTEeNbCTBO U IEPHOIUIECKOTO
3aKOHA Ha TPHMEPE OTKPBITHS TAJUTHS,
CKaHIWS ¥ TePMaHMUA.

XapakTepHu30BaTh BKJIAJ NEPHOINIECKOTO
3aKOHa U

Hepmozmqecxoﬁ CHCTCMbI XUMHUYCCKHX
anemeHToB [1. U.

Menzeneesa B pa3sBUTHE HAYKU U
MOHUMaHHE XUMUYECKOM KapTHUHBI MUpa.

17

bnaropoausie razst

OOBSICHATD UHEPTHBIE CBOWCTBA
671aropoIHBIX Ta30B 0COOCHHOCTSIMU.
CTPOEHHS UX aTOMa.

VYcTaHaBIMBaTh COOTBETCTBHE MEKIY
CBOMCTBaMHM OJIarOpOIHBIX TA30B U X
NIPaKTUYECKUM

NIPUMECHEHUEM

18

Honnas xuMmudeckas
CBA3b

XapakTepHu30BaTh HOHHYIO CBSI3b KaK CBSI3b,
BO3HUKAIOIIYIO IyTEM OTJA4M WM [IpUeMa
3JIEKTPOHOB.

KrnaccuuiupoBats HOHBI 110 Pa3HBIM
OCHOBAaHUSIM. Y CTaHaBJIUBAaTh 3aBUCUMOCTh
MEXy TUIIOM XUMUYECKOU CBS3H, TUIIOM
KpUCTAIJIMYECKON PEIIETKU U
(pU3NIECKUMU CBOHCTBAMH BEIIECTB.

19-
20

KoBanenTHas
XMMHUYECKas CBSI3b

XapakTepHu30BaTh KOBAIEHTHYIO CBSI3b KaK
CBsI3b, BOSHUKAIOIIAs 33 CUET 00pa30BaHMs
OOIIMX 3IEKTPOHHBIX Hap ITyTeM
MEPEKPBIBAHUS IJTEKTPOHHBIX

opburaneii.

KnaccuduuupoBaTh KOBaJeHTHBIE CBSI3H IO
Pa3HBIM OCHOBAHMSIM.

VYcraHaBnuBaTh 3aBUCUMOCTb MEXy TUIIOM
XUMHUYECKOH CBSI3U, TUIIOM
KPUCTAJTIMYECKON PEIIETKU U
(U3MYECKUMH CBOWCTBaMH BEIIIECTB.

21-
22

MerTajuibl U CIIJIaBbI.
MeTamnueckas
XHMHYECKas CBI3b

XapaKkTepHu30BaTh METAIUTMIECKYIO CBSI3b
KaK CBA3b MEXJy aTOM-HMOHAMH B MeTajIax
U CIUIaBax II0CPEJICTBOM 0000IIECTBICHHBIX
BaJICHTHBIX

JJIEKTPOHOB.

KnaccuduimpoBaTs MeTauibl 10 pa3HbIM
OCHOBAHUSIM

OOBACHATH EANHYIO MIPUPOTY XUMHUIECKUX
CBsA3EN.

YcTaHaBIMBATE 3aBUCHMOCTD MEXTY THIIOM
XAUMHYECKOH CBSI3H, THIIOM




KpHCTaHHH‘IeCKOﬁ PCUICTKU 1
(1)I/I3I/I‘I€CKI/IMI/I CBOICTBaMHM BCIICCTB.

23

MonexymaspHo —
KHHETHYeCKasi TEOpHsI

XapaKkTepHu30BaTh HBOJIIOLMIO CTAHOBJICHHUS
TaKoM

OyHIaMEHTAJIBHON €CTEeCTBEHHOHAYYHOM
TEOpHH, KaK

MOJIEKYJISIPHO-KHHETHYECKasl U ee
OCHOBHBIE IIOJIOJKEHHS.

ApPTyMEHTHPOBATE 3Ty TEOPHIO Ha OCHOBE
M3YYeHHBIX B OCHOBHOI IITKOJIE Ta30BBIX
3akoHOB boinsiMapuorra, [lapns u I'eit-
JIroccaka.

PackpbIBaTh posib MOETUPOBAHUS
(abCONIOTHO yIpPyTUe CTOJKHOBEHUS,
UJICaTbHBII ra3) B CTAHOBJICHUH
€CTECTBEHHO-HAYYHOU TEOPHH.

OnuceIBaTh arperaTHble COCTOSIHUS
BEIIECTB M B3aNMHBIC TIEPEXO.IBI MEXKIY
HHUMH.

[TonTBepxmaTh TEOPETHUECKIE MOJIOKCHHUS
9KCIEPUMEHTANBHO.

24

Ar peraTHbIC COCTOSAHUS
BCIICCTBa

XapakTepHu30BaTh TBEPOE, )KUAKOE U
ra3o00pa3HOe COCTOSHHE BEIIECTB,
a TaKk)Ke B3aMMHBIE IEPEX0/Ibl MEXTy HUMHU.
OmnuceIBaTh IIA3MYy U
KJIacCU(UIUPOBATH €€ B 3aBUCHUMOCTH OT
TeMIepaTypsl.
YcTaHaBIMBATh IPUUNHHO-CIICACTBEHHbIE
CBSI3U MEXAY THUIIOM IUIa3MBI U €€
TIPUMECHEHHEM.

26

[Ipupoanslii raz

XapaKkTepHu30BaTh COCTAB 1 OCHOBHBIE
HaTIpaBJICHUS

HCTIONB30BaHuUs U NIepepadoTKU
MIPUPOJHOTO Ta3a. Y CTAHABJIMBATH
3aBUCHMOCTh MEXAy 00beMaMu

JOOBIYM IPUPOIHOTO ra3a B PO u
OrO/IKETOM.

HaxoanTs B3aMMOCBSI3b MEXIY H3y4aeMbIM
MaTepuajoM U Oymyuieit

PO eCCHOHATBHOM NesATETPHOCTRIO.
Co0OnroaTh mpaBmiia SKOJIOTHIECKA
TrpaMOTHOTO

MOBeICHUS U 0€301TacHOT0 0OPAICHHUS C
MIPUPOIHEIM T'a30M B OBITY U Ha
TIPOU3BOJICTBE.

OmnpenemnsTs NPUHAATIC)KHOCTD BEIIECTB K
Pa3IMYHBIM TUIAM (TIpeeTbHBIM WIH
HeTpesieIbHbIM) M KJaccaM
YTII€BOAOPOIOB.

Ha3spiBaTh OTAETIBHBIE TPEICTABUTENN
QJIKaHOB M aJIKEHOB.

Habnronats u onmceIBaTh
JE€MOHCTPALlMOHHBIH YKCTIEPUMEHT C
MIOMOIIBIO POAHOTO A3BIKA U A3bIKA
XHMHH.

O0001maTh 3HaHUS | JIeNIaTh BBHIBOJIBI O
3aKOHOMEPHOCTSAX U3MEHEHMSI CBOMCTB B
TOMOJIOTHYECKOM PSITy TPeAeTbHBIX
YTIEBOAOPOIOB.

27

[IpaxTrnueckas pabora
Ne2 «Ilomyuenwue,
cobupanue u
pacIio3HaBaHUE ra30B)

[Tomy4ats, cobuparts U pacro3HaBaTh
BOJIOPOJI, KUCTIOPOJ], YTIIEKHUCIIBI ra3,
aMMUaK ¥ dTUJICH.

BrImosHATE ¢ cOOII0IeHnEM TIPaBHIT




TEXHHKH 0€30MaCHOCTH XMMHUUECKUN
SKCHEPUMEHT.

Habmonats 3a npoBenenueM
JKCHEPUMEHTA.

AHanM3upoBaTh PE3yNbTaThI
9KCTIEPUMEHTA.

OueHnBaTh U HHTEPIPETUPOBATH
PE3yNBTAaThl SKCIIEPUMEHTA.

28

Kunkue BemiecTna.
HedTs

XapakTepH30BaTh COCTaB U OCHOBHEIC
HaIpaBJICHUS

WCTIOB30BaHUs U IepepadoTKN He(hTH.
YcraHaBiaMBaTh 3aBUCUMOCTD MEXKIY
o0bemMamu 100619u HeTh B PO 1
OropxkeToM. HaxoanTh B3aUMOCBSI3b MEXIY
H3y4aeMbIM MaTepHaIOM U OyIyIei
IpoQeCCHOHANBEHON JIESITENEHOCTHIO.
[IpaBuia SKOJIOrHYECKU IPaMOTHOTO
MOBEJCHUS U

6e30macHOTo 0OpameHus ¢
HepTETPOaYKTaMH B OBITY U Ha
MPOU3BOACTBE.

30

TBepmoe cocTosiHIE
BenlecTsa. JXXKunkue
KPHUCTAILIIBI

CpaBHHMBATH KPUCTAJUINIECKUE U
amop(HbIE BEIIecTBa. Y CTaHABINBATh
3aBUCUMOCTb MEX]ly CBOMCTBaMU
aMOp(HBIX BELIECTB U UX IPUMEHEHHEM.
XapakTepHu3oBaTh OTHOCUTEIBHOCTh
UCTUHBI B XUMUH

Ha [IpUMepe IBOHCTBEHHOIO TTOJIOKECHUS
BOJIOpPOZA B

TIEPHOANIECKON CHCTEME, ACTICHHS
XMMHYECKOI CBS3U HA THUIIBI,
B3aUMOOOYCIIOBIEHHOCTH (PU3NIECKUX
CBOMCTB BEIIECTB M THIIAM HX
KPHCTAJUTHYECKOH

peIIeTKH.

OnuchIBaTh )XUAKHE KPUCTAILIBI, KaK
MIPUMEP OTHOCUTEILHOCTH JCICHUS
BEILIECTB HA THIIBI 10 UX

arperaTHOMY COCTOSIHHIO.
KnaccuduuupoBaTh )KuAKHE KPUCTAILIBI.
YcraHaBiauBaTh 3aBUCUMOCTD MEXKIY
CBOMCTBaMM >XKUAKUX KPHCTAIUIOB M UX
NIPUMEHEHHUS B TeXHUKe. [IpuBoanTh
MIPUMEPHI OTHOCUTEIBHOCTH UCTHH U3
OnoIToruy U HUNKH.

31

Knaccudukarms
HEOPraHUYECKUX
BEILIECTB U €€
OTHOCHUTEIHLHOCTD

Knaccudummposats BemecTsa 1o ux
IIPOHUCXOKACHHIO.

KnaccuduupposaTh npocThie BellecTBa 1
JTOKa3bIBaTh

OTHOCHUTEIIFHOCTh 3TON KIIacCHU(pHKAIIHH.
OOBSICHATH IPUUUHBI MHOTOO0Opa3us
HPOCTHIX BEUIECTB SBJICHUEM aJUIOTPOIIUHU
U, B CBOIO OY€PE/Ib, IPUIHHBI 3TOTO
SIBTICHUSL.

KnaccuduimpoBaTh ciioxHbIe BelecTBa u
JIOKa3bIBaTh

OTHOCHTEJILHOCTB 3TOH KJIaCCH(UKALIUH.

32-
33

Knaccudukarms
OpTaHUYEeCKHUX
COCIMHCHUI

CpaBHHBaTh HEOPraHUYECKUE U
OpPraHUYECKUE BEILIECTBA.
XapakTepu3oBaTh 0COOEHHOCTH
OpPTraHUYECKUX BEIIECTB.
DopMyITHpOBaTH OCHOBHBIE ITOJIOKEHHS
TEOPHH XUMHUIECKOTO CTPOCHHSI.
OOBACHATH IPUIUHBI MHOT000Pa3Hs
OpPTraHUYECKUX




COEIUHEHUH.

KnaccuduiupoBats opranudeckue
COCJIMHCHHUS 10 YJIEMECHTHOMY COCTaBY H IO
(yHKIIMOHATBHBIM

TpyIIaM B JOKa3bIBaTh OTHOCUTEIBHOCTh
3TOH

KJIaCCH()UKAITIHL.

35

[Tonumepst

OmnepupoBath NOHATHAMH XUMUHU
TTOJIIMEPOB.

PaznmiuaTh peakuuy monuMepu3au 1
TTOJTMKOHICHCAIHH.

XapakTepu3oBaTh OHOMOIMMEPHI U UX
PpOJIBb.

XapakTepu30BaTh IJIACTMACCHI,
KIaccH(UIUPOBATH UX, HA3BIBATh
MPEJICTaBUTEIICH 1 001aCTH MPUMCHEHHUS
lacTMacc.

XapaKkTepHu30BaTh BOJIOKHA,
KJIacCH(UITPOBATH UX, HA3HIBAThH
MIpeCTaBUTENCH U 00IacTH

MIPUMEHEHHUS BOJIOKOH.

OmnwuceBaTh HEOPTaHUIECCKIE OJIMMEPEI,
KIaccu(UIUPOBATh UX, HA3BIBATh
MPEICTaBUTEIICH 1 001aCTH MPUMCHEHHUS.

36-
37

CmecH, X COCTaB U
CrocoObI pa3ieineHus

XapaKkTepHu30BaTh CMECH KaK CUCTEMY
BemectB.  Kiaccudunuposath ux u
OTpaXkaThb COCTAB C MTOMOIIBIO HAXOXKICHUS
00BLEMHOM MM MACCOBOI o€l
KOMIIOHEHTA CMECH.

OnwuceBaTh CIIOCOOBI pa3ICIICHIS] CMECCH.
Hab6mronats ¥ onuceIBaTh
JEMOHCTPALIMOHHBIA XUMUYECKUN
9KCIICPUMEHT.

CoOnroaTh mpaBmiia TEXHAKH
0€30MacHOCTH, MPOBOAUTH J1a00PATOPHBINH
SKCIIEPUMEHT, HAaOII0IaTh €To,
(UKCUPOBATh PE3yJIbTAThl HAOIOCHUS U
HHTEPIPETHPOBATH HX.

38-
39

JucnepcHbie cucTeMbl

XapaxkTepu3oBaTh pa3anyHbIEC TUIIBI
JIMCTIEPCHBIX CHCTEM Ha OCHOBE OT
arperaTHoro COCTOSHHS

JIMCTIEPCHOM (hasbl M AUCTIEPCHOHHOM
Cpensl.

PackpbIBaTh POJIb PA3INYHbIX THIIOB
JIMCTIEPCHBIX CHCTEM B JKH3HH IIPUPOIBLI H
oO1ecTna.

40

IToBTOpEHUE U
000011IeHKE 10 TEME
«CTpoeHue atroma u
BEII[ECTBAY

O00011aTh OCHOBHBIE CBEACHUS 110
KOHKPETHOH MpoOeMaTHKe, BBIJACIATH U
XapaKTepU30BaTh

Ba)KHeﬁmne TIOHATHS, 3aKOHBI U TeOpI/II/I.

41

KontponsHas padora Ne2
«CTpoeHue aTromMa u
BEIIIECTBAY

IIpoBoauTh pedaeKCcHI0 COOCTBEHHBIX
JIOCTHKEHUI.

AHanu3upoBaTh Pe3yibTaThl KOHTPOJIbHOM
paboTHI U BEICTPAaUBaTh IyTH JOCTHKCHHS
JKEJIAEMOT'0 YPOBHSI YCIEIIHOCTH.

XumMnyeckue peakuuu

13

Jexadps -
SAuBapsb

42-
43

XuMHYECKHE peakuuu 1
ux Knaccn(bmcaunn

CpaBHHMBATh XMMHUYECKHE U (PU3HUECKHE
SIBJICHUSL.
Knaccuguimposats peakiiu mo
Pa3IUuHBIM OCHOBaHHSIM.
ApryMEeHTHPOBAHO XapaKTepU30BaTh




Kbl TUI U BUJI XUMHYECKUX PEaKLUH.

HaOironaTh 1 OnucHIBaThH
JEMOHCTPALIMOHHBIM XUMUYECKUIA
SKCIIEPUMEHT.

44-
45

CKOpOCTb XUMUIECKOH
peakiuu

XapaKkTepHu30BaTh CKOPOCTh XUMHUYECKOM
peaknuu ¥ (PaKTOPhI €¢ 3aBUCHMOCTb
CKOPOCTH XUMHUYECKOU

peaxkyy OT IPUPOABI PEATUPYIOIIUX
BEHIECTB, UX KOHIEHTPALNHU, TEMIIEPATYPHI,
IUIOINAAH COTPUKOCHOBEHUS BEIECTB.
[IpoBoanTh, HAOMIOAATH U OTIMCHIBATH
XUMHUYECKUI

SKCIEPUMEHT C IOMOIIBIO0 POAHOTO A3bIKa U
SI3BIKA XUMUH.

46

OO6paTUMOCTh
XUMHUUYECKHUX PeaKIuii

XapakTepu30BaTh COCTOSIHUS XUMUYECKOTO
PaBHOBECHSI U CIIOCOOBI €I0 CMEIICHHSI.
IIpenckaspiBaTh HANIPABIEHHE CMEILEHHS
XMMHYECKOTO PaBHOBECHS NPH U3MEHEHHU
YCIIOBUI NPOBEIECHUS

00paTUMOH XUMHYECKON PeaKIiH.
Habmonate 1 onmceIBaTh
JIEMOHCTPAIIMOHHBIA XUMUYECKUN
SKCIEPUMEHT.

47

[pakTuyeckas padbora
Ne3 «M3ydeHue
XUMUYECKUX PEaKLUii»

KrnaccuuiupoBath XUMHUYECKUE PEAKIHH
10 Pa3TUYHBIM OCHOBAHHSIM.
Xapaktepu3oBaTh (HaKTOPBI, OT KOTOPHIX
3aBUCHUT CKOPOCTh MPOTEKAHUS XUMUYECKUX
peakuuii, Ha KOHKPETHBIX IpUMepax.
[IpoBoaUTH ¢ COOIIOICHUEM TTPABHUIT
TEXHUKH 0€30IMaCHOCTA XUMHYECKHUI
SKCICPUMEHT, HaOIF0OJaTh 32 HHM,
OILICHUBATD PE3YNbTATHl HAOIFOICHHIA,
BEIBOJIBI, © MHTEPIIPETHPOBATE PE3yIIBTATHI
HaOJIFOIEHUI Ha OCHOBE BEIBOJIOB.

49

OKHCIUTENBHO —
BOCCTAaHOBUTCJIBHBIC
peaxiuu (OBP).
DNEKTPOIN3

XapakTepu3oBaTh OKHCIUTEIHHO-
BOCCTaHOBUTEIBHBIE PEAKINH KaK
HPOILECCHI, IPH

KOTOPBIX H3MEHSIOTCS CTENICHH OKHCIICHUS
aTOMOB.

XapaKkTepHu30BaTh IEKTPOIH3 KaK
OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIN
Ipoluecc AJs pacIuIaBoB U

BOJIHBIX PACTBOPOB JIEKTPOIUTOB.
PackpsIBaTh pakTHYECKOE 3HAUCHHE
JNEKTPOIIH3A.

IIpoBouTH, HAOTIOAATH U OTIMCHIBATH
XUMHWYECKUH SKCTIEPIMEHT C MTOMOIIBIO
POJIHOTO SI3BIKA U SI3BIKA XMUMUH.

50 -
51

XHUMHYECKHE UCTOYHUKN
TOKa

XapakTepHu30BaTh XUMUIECKHE UCTOUHUKN
TOKA: raJIbBAaHMYECKUE IIEMEHTHI,
Oarapeiiku, akKKyMyJIATOPHI, - Kak
puOOPEI, MPEoOPaA3YIOIINE XUMUIECKYIO
SHEPTHIO B 3JIEKTPUUECKYIO.

52

[IpakTnueckas padora
Ne4 «Cbopxka
rajgbBaHUYECKOTO
3JIEMEHTA W UCTIBITAHUE
€ro JIEHCTBUSI»

[IpoBOAUTE B COOTBETCTBUM C IPAaBUIAMU
TEXHHKH 0€30MacHOCTH (PU3NIECKHUN
9KCIIEPUMEHT, HaO01aTh ero,
(UKCcHpOBaTh pe3yibTaThl HAOIIOAEHHH,
JIeTIaTh BHIBOABI M MHTEPIIPETHPOBAThH
pe3yJbTaThl HAOJIIOASHHUH.

53

IToBTOpEHUE U
000011IeHNE 110 TEME
«XHMMHUYECKHE PEAKLTUI

0O0600111aTh OCHOBHBIC CBEJICHUS 110
MPOOIeMaTUKE TEMBI, BBIIEISTH U
XapaKkTepU30BaTh BaKHEHIIINE




TIOHSTHSI, 3aKOHBI U TEOPUU TEMBI.
IIpumMeHsTh UX A pelIeHUs] KOHKPETHBIX
3aJaHnM.

54

Konrponbnas padora Ne3
«XUMHUUECKUE PEAKIIUN

[TpoBoanTh peduiekcHio COOCTBEHHBIX
JOCTHKEHHH.

AHanM3upoBaTh PE3yIbTATHI KOHTPOJIbHOM
pabOTHI ¥ BBICTPAMBATh ITyTH JOCTHKEHHS
XKETAEMOT0 YPOBHS YCIICIIHOCTH.

v

3nopoBbe

22

SAuBaps - Mapr

56

CucremMaTuyeckoe
[IOJI0’KEHHE YETOBEKA B
MUPE KUBOTHBIX

XapaKkTepr30BaTh TAKCOHOMETPHIO
YEIIOBEKa U apryMCHTHPOBATH OTHECCHHE
YEII0BEKa K TOMY HJIM HHOMY TaKCOHY B
COOTBETCTBHH C

XapaKTePHBIMH MPU3HAKAMH JTAHHOTO
TaKCOHa.

CpaBHHBATH YEIOBEKA U
YeJI0BEKOOOPa3HBIX 00€3bsH.
YcraHaBIMBATh PUYUHHOCIICICTBCHHBIC
CBSI3U

MEXIy IPSIMOXOKICHUEM 1
OCOOCHHOCTSIMH CKEJIETa YEIOBEKa.
ApryMeHTHpOBAaTh TE3HC O TOM, 4TO PyKa—
3TO0

OpraH u IPOLYKT TPYy/a, a YEIOBEeK He
TOJIBKO

OHOJIOTHYECKOE, HO U COLHATIBHOE
CYILIECTBO.

Paznuuate TNICPBYIO U BTOPYIO CUT'HAJIBHBIC
CHUCTCMBI.

57-
58

I'eneTuka yenoBexa u
MECTOABI €€ I/ISylleHI/I)l

OnpenemnsiTh BAXKHEHIINE TOHSITHS
TE€HETUKHU.
XapakTepu30BaTh FEHOM YEIOBEKA U

MPAKTUYICCKOC 3HAUCHHC CTO paCHII/ICprBKI/I.

HpOBO,HI/ITL CpaBHI/ITeHLHHﬁ aHaJIn3
MCTOAOB U3Y4YCHU I'CHCTUKHU YCJIOBCKA U
HX pE3yJIbTATUBHOCTH.

59 -
60

®dm3uKa yenoBeka

YcraHaBIMBaTh 3aBUCHMOCTD MEXKIY
CTPOEHHUEM, BBINOJIHAEMOH (pyHKITHEH U
¢busnIecKuMu

3aKOHOMEPHOCTSIMU OPI'aHOB U CUCTEMA
OpraHoB YeJloBeKa.

BbLIensiTh CTpYKTYpHBIE €JMHUIIBI TOYEK
(redpon), nerkux (aapBeoa), HEPBHOM
cUCTeMBI (HEHpOH) U Ip.

HassiBaTs iprOOpHI, IpUMEHEMBbIE IS
N3MEPEeHNS BAXHEHIINX TapaMeTpoB
(YHKIIMOHHPOBAHUS OPTaHOB U CHCTEM
OpTaHOB YeJIOBeKa.

[TpakTHyeckn OCyIIECTBIATh U3MEPEHHE
IyJbCa, AaBJIeHHe, OCTPOTHI 3pEHUs,
TeMIIepaTyphbl Teja.

61-
62

XUMHS yeJJOBEKa

JlaBaTh Ka4eCTBEHHYIO M KOJINYECTBEHHYIO
XapaKTepUCTUKY XUMHUYECKUX JIEMEHTOB U
BEIIECTB, 00PA3YIOIIUX TENIO YETIOBEKa.
KnaccuuimpoBats uX 1 pacKphIBaTh UX
POJIb B KU3HENESATEIbHOCTH OpPraHu3Ma
4yenoBeKka. AHaIU3UPOBATh IPUUUHBI U
TIOCIIEACTBHS U30BbITKA MIIM HEJIOCTATKa
OTJENbHBIX XMMHUYECKHUX 3JIEMEHTOB B
OpraHU3Me UYeJIOBEKa.

63

BuTtamMuHbI

OmnpenensaTb BATAMHHBI, KaK OHOJIOTHYECKN
aKTUBHBIEC BEIIECTBA.

KnaccuduimpoBats BUTAMHUHBL.
XapaKTepHu30BaTh BOAOPACTBOPUMBIN




ButamuH C ¥ KHPOPACTBOPUMBIN BUTAMUH
A, a TaKKe UX aBUTAMUHO3HI.

Co0Onroath npapuiia 0€30MacHOro
MIPUMCHCHHS BUTAMUHOB.

64

T'opmonsl

CpaBHHUBATh HEPBHYIO M TYMOPAJIBHYIO
PETYIALNY MPOLIECCOB KU3HEACATECIBHOCTH
OpraHu3Ma.

KnaccudumupoBaTs TopMOHBI 10 XKene3am,
KOTOpBIE UX MPOIYLHUPYIOT U TI0
XUMHUYECKON IPUPOJE.

XapakTepu30BaTh UHCYJIMH, aipeHaINH U
CTepOUHbIE TOPMOHBI, a TAKXKE Pe3yJbTaT
rHIep- U runodyHKuui xKene3 BHyTpeHHEH
CEeKpELNU.

65

JlexapcTBa

Paznnyath XMMHOTEpAITUIO U
¢dapmaxotepanuio. [lepconndunupoars
JIOCTIDKEHMS IpeBHEl, HOBOI 1 HOBeHIelt
MEIUIHHBI.

KnaccuduimpoaTs nekapcTBEeHHBIE
CpencTBa.

XapakTepHu30BaTh aJIKaJIOU/IbI, BAKINHEI,
AHTHOMOTHKH.

ApryMEeHTHPOBaTh HaryOHbIE IOCIECICTBUS
HapKOMaHMU.

Co0bnroath nmpaBmiia 0€30MacHOro
IIPUMEHEHHUS JIeKaPCTBEHHBIX

CPEJCTB.

66

3110pOBBIi 00pa3 KU3HU

Paznnuath pusnueckoe, NCUXUYECKOE,
HPaBCTBEHHOE 3710POBBE U
XapaKTepU30BaTh.

ApryMEeHTHPOBATh BBIOOpP ONITHMAIIbHBIX
(hakTOpOB 370POBOTO 0OPa3a KU3HM.
ApryMEeHTHPOBATh HaryOHbIE TOCIECICTBUS
TabaKOKypeHHs, aJIKOTOJIN3Ma U
HapKOMaHHU.

67

dusnka Ha ciyxoe
3JI0pOBBS YeTOBEKA

YcraHaBiIMBaTh 3aBUCUMOCTD MEXKIY
NPUHLUIIOM JIeHCTBUS (PU3UUECKUX
npUOOPOB ISl aHTPOTIOMETPHH,
JIMarHOCTHKH U Teparvu U 00JacTIMU
NPUMEHEHUS] B BAJICOJIOTUH U MEAUIIMHE.
[TpuMeHsATh HEKOTOPBIE TPUOOPHI IS
OTJENbHBIX AaHTPONOMETPHYCCKIX
HU3MEpEHUH.

Cobnroath TEXHUKY 0€30I1aCHOCTH IPH
paboTe ¢ mpudopaMu, CollepIKaLIUMH PTYTh,
paboTaroumu

01 HATIPSDKEHUEM WITH C UCTIOJIb30BaHUEM
Pa3IMuHBIX BUJIOB U3ITyUYESHUSI.

68

CoBpeMeHHbIe
MCEIUITMHCKHE
TEXHOJIOTUHN

TTo3HaKOMHUTBCS ¢ MEAUIIMHCKHUMU
TEXHOJIOTHSMH JHATHOCTUKHU 3a00JI€BaHMI
HMeTs nipencTaBieHne 0 HOpMabHBIX
3HAYCHUAX (PU3NOTOTHUECKUX TOKa3aTenei
OpraHu3Ma yeJoBeKa.

69

Wudexmonnsie
3a00JIeBaHuUS U UX
IpoQHIaKTHKA

[To3HakOMUTECS ¢ HHPEKIIMOHHBIMH
3a00JIEBaHUSIMH M UX BO3OYAUTEISIMH.
Hmers mpezpcTaBieHne 0 NPUHINIAX
paboTBl IMMYHHOI CHCTEMBI.
OO6cyauTh coCOOBI MTPOPUIAKTUKI
WHQPEKIIMOHHBIX 3a00JICBaHUH.

70

Hayxka o npaBuiibHOM
MTUTaHUN

BcnoMHUTE IpUHIUIIBL
(yHKIMOHUPOBAHUS MTUIIEBAPUTEITBHON
CUCTEMBI.




TTo3HAKOMUTECS C 0COOEHHOCTSIMHU HAayKH —
JUCTOJIOIHs.

AHaJ’II/I3I/Ip0BaTL IUIICBBIC L[06aBKI/I B
NMPOAYKTAX MUTAHUA: UX TTOJIB3Y U BPCJ

71 IMpakTuyeckas padora Ne | 1 PaccunThIBaTh CYyTOUHBIN PALIMOH MUTAHUSL
5 «MccnenoBanue CpaBHHBAThH TaHHBIE PACUETOB C
MIPOTIOPIMOHAIBEHOCTH HOPMaTHBaMH, aHAIN3UPOBATH UX
COOCTBEHHOTO palvoHa COOTBETCTBHE
MIUTaHWsA, TPOBEPKa CocTaBnsITh ONTHMAIBHBIA COCTAB
COOTBETCTBUSI MacChl Tela CYTOYHOTO MHUIIEBOTO PAllMOHa B
BO3pPAcTHON HOpME». COOTBETCTBHHU C HOPMaTHBAMH

BpruncisTs Maccy Tenia M ONpeAensiTh
COOTBETCTBHE BO3PACTHOI HOpMeE

72 [MpakTuyeckas pabora Ne AHanM3MpoBaTh Pe3yNbTaThl aHAINU30B,
6 « aTepnperanys CPaBHHBATb C ITAJOHAMHU.
pe3yNbTaToB 00IIETo [Ipexanonarate NPUYHHBI OTKIOHEHHS OT
aHanM3a KPOBU M MOYM». HOPMBEI.

73 [MpakTryeckas pabora Ne | 1 OrneHuBaTh UHAMBUYANbHBIM yPOBEHb
7 «Orenka 3[I0POBBSI B YCIOBHBIX SIMHAIIAX,
WUHIUBHUIYaJIEHOTO (MKCHPOBATh UX U CPABHUBATH C ITATTOHOM.
YPOBHS 310POBBSI». AHanM3UpoBaTh pe3yIbTaThl COCTOSHUS

COOCTBEHHOT'O 3/10pOBbS M IPUYUHEI €T0
OTKJIOHEHHS OT HOPMBI.

[Ipeanarats myTH TOCTHXKEHUS KEITAEMOTO
pe3yJnbTara.

74 IIpaktudeckas padora Ne | 1 OneHuBaTh UHIUBUYaTbHBIN
8 «Onenka OMOJIOrMYECKUii BO3PACT B COOTBETCTBUH C
OMOJIOTUYECKOTro MIPEAI0KEHHOM
BO3pacTa» METOJUKOH.

CormocTaBisTh pe3yibTaTbl COOTBETCTBUS
COOCTBEHHOTO OMOJIOTHYECKOTO BO3PACTa C
KaJICHIapPHBIM BO3PACTOM.

PaccuntsiBaTh MHIEKC CTApEHUI U
aHAIN3UPOBATH €T0 3HAYCHHUE.
OmnpenensaTs GpakTopsl 00pa3a KHU3HH,
BIMSIOIINE Ha OMOJIOTHYECKUH BO3PACT.

75 [oBTOpenue u 1 O00011aTh OCHOBHEIE CBEAEHUS 10
0000111eHKE 110 TEME npoOJIeMaTHKE TEMBbI, BBIJIEISTh U
«YenoBek u ero XapaKTepU30BaTh Ba)KHEIIIHe
3/I0POBBE» HIOHSITHUS], 3aKOHBI M TEOPUU TEMBI.

[TpuMeHsTh uX JUIs pelIeHHss KOHKPETHBIX
3aJlaHMI.

76 Kontponsnas pabora Ned | 1 [TpoBoauTh peduiekcHio COOCTBEHHBIX
«YenoBek u ero JOCTHIKEHHH.
3/I0POBBE» AHanu3upoBaTh pe3yNbTaThl KOHTPOJILHOH

paboTHI ¥ BBICTPAMBATh ITYTH JOCTHKEHUS
YKEJTAEMOT'0 YPOBHS YCIICIIHOCTH.
V CoBpemenHoe 22 Maprt - Maii
ecTeCTBO3HaHHE Ha
cJay:xk0e yejoBeKa
77- | DneMeHTapHBI U 2 OmnpenensaTs mpeaMeT U3ydeHus GU3NKA
78 9JIEMEHTAPHBIE YaCTUIIBI BBICOKUX DHEPIHH.
Knaccuguimposats pyHaaMeHTaIbHbIE
AJIEMEHTAPHBIE YACTUIBI U UX
B3aUMOJECICTBUSL.
YcraHaBiIMBaTh aHAJIOTHUIO MEXKTY
YacTHLAMH M aHTUYACTHIAMHU.
[IporHo3upoBath JanbHEHIINE MY TH
HCCIIeJIOBAaHHSI MATEPHH.

79 Bonbmioit agpoHHbIN 1 OmnuceIBaTh YCTPOHCTBO U MPUHIUI paboThI

KoJutaiaep

0O0JIBILIOrO aJPOHHOTO KoJIIaiiaepa.
AprymMeHTHpOBaTh 0€301aCHOCTh €ro
paboTHI I OKPY’KAIOIIEro MUpA.
Konkpern3nupoBaTe Hay4IHbIE 3a/1a4H,




KOTOPBIC PEIIAIOTCS C MOMOIIBIO OOJIBIIOrO
aZpOHHOTO
KoJutanepa.

80 -
81

DHepreTuka u
sHEprocoepexeHue

OmnuceIBaTh MPHUHIMI pabOTHI
9JIEKTpOreHepaTopa Ha OCHOBE IIOHATHH 00
9JIEKTPUIECKOM TOKE M DJICKTPOMArHUTHON
HUHIYKIHH.

Kitaccndunuposats 31eKTPOCTaHINY B
3aBHCHMOCTH OT UCTOYHHKA SHEPTHUH.
[epcornuIUpPOBaTH UCTOPUIO
CTAHOBJICHHS aTOMHOM HEPTeTHKH.
XapaxkTepuzoBath npuHIHI padotel ADC.
ApryMeHTHpOBaTh HEOOXO0IMMOCTb
UCIIOJIb30BaHMS U Pa3BUTHUSI AaTOMHOM
9HEPreTUKHU.

82

[TpakTuyeckas padbora
Ne9 «3yveHue sBICHUSA
3JIEKTPOMarHUTHOM
HUHIYKIIA»

CobupaTh 2MEKTPUUECKYIO LEb.
HccrenoBaTh SBICHHE 3JICKTPOMArHUTHOM
WHIYKITIH.

[lony4aTh MHAYKIMOHHBINA TOK.

JlenaTh BEIBOABI HA OCHOBE PKCIIEPUMEHTA.

84

ITponoBonscTBEHHAS
npo0JiemMa U Iy TH ero
pemeHus

AHanu3npoBath reorpadmuio roaoza.
XapakTepHu30BaTh COBPEMEHHBIC
HAalpaBJICHUS PELICHUS
IPOJIOBOJILCTBEHHOH MPOOJIEMBIL.

85-
86

OCHOBBI OMOTEXHOIOT UK

XapakTepu30BaTh TAKUE HATIPABJICHUS
HAYYHO-TEXHUYECKOTO Mporpecca, Kakx:
OHOTEXHOJIOTHS,

reHHas1, KICTOYHas U OHOJI0rnyecKas
HHKEHEPUH.

ApTryMEHTHPOBATH CBOIO TOUKY 3PEHHS HA
HCITIONB30BAHKE TPAHCTEHHOMN MPOIYKIMHU B
MMUTaHWH, TPUMEHEHNE CTBOJIOBBIX KIIETOK B
MEIUIIMHE.

88

HanoTrexuonornn u ux
IIPUMCHCHUC

OmnpenensaTs HAHOTEXHOJIOTHIO, KaK
WHTETPUPOBAHHOE HANpPaBJICHUC B
COBPEMEHHOW HayKe U MPOU3BOJICTBE.
CpaBHHBATH J1Ba MI0X0/1a, UCIIOJIb3YEMbIX B
HAHOTEXHOJIOTUSX.

XapakTepu30BaTh OT/IC/IbHBIC METOIbI
HAHOTEXHOJOTUH.

Bribupats TeMy it cooOIIeHus B
COOTBETCTBHH CO CBOMMH
MIPEIIIOYTEHISIMH, CITOTE30BaTh
pa3IHYHbIC HCTOYHUKH WHPOPMALIUH TS €€
PACKPBITHS, TOTOBUTH

BBICTYIICHHE M MTPE3CHTAIIHH.

90

Yyennueckas
KoH(pepeHus:
«I"opu30HTHI
MIPUMEHEHHUS
HAHOTEXHOJIOTHI

CoBepIIIeHCTBOBATH THNYHYIO
UH(POPMAITUOHHO-KOMMYHHKATHBHYIO
KOMIIETEHTHOCTD B MPOIIECCE BHICTYILICHHUS,
JUCKYCCHH 10 UTOT'aM

3TOTO BBICTYILICHHSL.

OOBEKTUBHO OIIEHUBATH CBOIO
JIESITEILHOCTD B Mporiecce pedekcuu.

91-
92

dusnka u ObIT

XapaKTepHu30BaTh €CTECTBEHHOHAYUHbIE
3aKOHBI U 3aKOHOMEPHOCTH, I10JIOKECHHBIE B
OCHOBY JI€HCTBUS Pa3INUHBIX OBITOBBIX
IEKTPUUECKHUX MPUOOPOB M IMIPUHINTIBI UX
paboThI.

[Iporuo3upoBaTh OCHOBHBIE HAPABICHUS
pa3BUTHS JOMAIIHEH pOOOTOTEXHUKH,
TEJEBUICHHUS, CIIyTHUKOBOM U COTOBOM
CBSI3H.




AprymMeHTHpOBaTh HEOOX0IMMOCTb
UCIIONIb30BaHMS B OBITY
sHeprocOeperarommx ObITOBBIX TPHOOPOB.
Cobutoath Mepbl 6€30MaCHOCTH MIPU
HCIIONB30BAaHHUH OBITOBBIX 3JIEKTPHUECKHX
IpuOOpPOB.

94

Xumus ¥ ObIT

XapaKkTepHu30BaTh €CTECTBEHHOHAYIHEIC
3aKOHBI 1 3aKOHOMEPHOCTH, TI0JI0KEHHBIE B
OCHOBY JCHCTBHA Pa3IMIHBIX MOIOMINX U
YHUCTAINX CPENICTB, HHCEKTHIIHIOB,
XAMHYECKHUX CPENICTB

TUTHEHBI 1 KOCMETUKH.

AHanM3upOBaTh AITUKETKU Pa3INIHBIX
MUIIEBBIX NPOAYKTOB Ha MPEAMET UX
0e30I1acHOro U

JIO3UPOBAHHOTO HUCIIOJIb30BAHMUS.
ApPryMEHTHPOBAThH CBOW BBIOOD MpH
HCITOJIb30BAaHUHY TOHW MM MHOM XMMHUUYECKOM
MIPOAYKITHH B OBITY.

95

Cuneprernka

XapaKTepHu30BaTh CUHEPTETUKY U
CaMOOPTaHU3AIHIO CI0XKHOI CUCTEMBI.
PackpsIBaTh 3HaYEHHE CHHEPTETHKH IS
MTO3HAHUS MAaTE€PHANBHOTO MUPA U
COIMAILHOTO Pa3BUTHS OOIIECTBA.
CTpyKTypHpOBaTh MaTepUAIbHBIN MUP U
COOTHOCHTb €I'0 YPOBHH C
COOTBETCTBYIOIIUMH pazjiesiaMu GpU3NKH.
XapakTepHu3oBath (GOPMBbI IBHKEHHS
MaTepuy Ha KOHKPETHBIX IPUMEpPax

96-
97

EcrectBO3HAHME U
HCKYCCTBO

XapakTepHu30BaTh PABUIIO 30JI0TOTO
CEUCHUS U

rocenoBaresbHOCTs PruboHaTIN 1
OITUCHIBATH UX NPOSBIICHUS B )KUBOH
TIPUPOIE.

YcraHaBIMBaTh B3aUMOCBS3b OMOHUKH 1
ApXUTEKTYPHI.

OrneHuBaTh B3aHMMOCBSI3b €CTECTBEHHBIX
HayK U UCKYCCTBA U €€ POJIb IS UX
pa3BUTHSL.

98

IIpaxkTryeckas pabora
Nel0 «M3yuenune
30JI0TOT'O CEYEHUsI Ha
Pa3INYHBIX OOBEKTAX)

BBINOIHATE «30710TOE CEUEHUE) OTPE3Ka,
YEPTHUTH «30J0TONH» TPEYTOJBHUK U
IPSAMOYTOJIBHUK.

AHanmu3upoBaTh IPOU3BEACHUS HCKYCCTBA
HAa MPEIMET COOTBETCTBUS «30JI0TOMY
CEUEHHIOY» U IIPABUILY TPETEH.
BericTpanBarts komnosunuio Gororpapun
WJIM PUCYHKA C Y4€TOM IPaBUiIa TPETEi.

VI

BkJaa coBpeMeHHBIX
Y4eHBIX B
¢popmupoBanue EHKM

100

Bxnag poccuiickux
y4YEeHBIX B (POPMUPOBAHHUE
EHKM

101-
102

CoBpeMeHHBIE OTKPBITUS
POCCUHMCKUX YUEHBIX

CoBepIIIeHCTBOBATh JIMUHYIO
UH(OPMALMOHHO-KOMMYHHUKATHBHYIO
KOMIIETEHTHOCTD B IMPOLECCE BLICTYIJICHUA,
JAUCKYCCHUH T10 UTOTAM 3TOT'O BBICTYIIJICHUS.
OOBEKTHBHO OIICHUBATH CBOIO
JIESITEILHOCTh B Mporiecce peduexcuu.




