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IHosicHuTEeNLHAA 3ANIUCKA

Pabouas mporpamMma no ecrectBo3Hanuto Juis 10-11-ro kiacca cocraBieHa
Ha OCHOBE TpeOOBaHUIl K pe3yibTaTaM OCBOEHMS OCHOBHOM 00pa3oBaTeIbHOU
porpamMmbl cpefHero oodiero odpaszoBanusi, npenacraBieHHbXx Bo ®PI'OC COO,
nporpaMMbl  (POPMHUPOBAHMSI  YHHUBEPCAIbHBIX  Y4YEOHBIX JEMCTBUM U C
UCII0JIb30BaHUEM aBTOpcKoi mporpammel aist 10 — 11 kmacco O.C. INabpuensina
«EctectBo3nanue» (I'abpuensn O.C. Pabouune nporpammel. EctectBo3Hanue. 11-
11 xmaccel: yuebHO-MeToauueckoe nmocodue / O.C.I'abpuensn, C.A.Cnaakos. — 2-¢
u3., crepeotun. — M.: Jlpoda, 2021. — 110, [2] c.)

[emsamMu n3ydeHUss HHTETPUPOBAHHOTO Kypca «ECTeCTBO3HaHME» B CTapLIen
IIKOJIE SIBJISIFOTCA:
* CO3JJaHUE OCHOB LIEJIOCTHOM HAYYHOW KapTUHBI MUDA;
* (popMHUpOBaHUE OHMMAHUS B3aMMOCBSA3H M B3aUMO3aBUCUMOCTU €CTECTBEHHBIX
HAyK; BIMSHUS E€CTECTBEHHBIX HAyK Ha OKPYXAIOIIYI0 Cpely, SKOHOMHUYECKYIO,
TEXHOJIOTMUYECKYIO, COLUMAIBHYIO U ATUUECKYIO CEepbl ACITETbHOCTH YEIOBEKA;
* CO3JlaHuE€ YCJIOBMM /i pa3BUTUS HABBIKOB y4e€OHOW, IPOEKTHO —
UCCIIEIOBATENbCKOM, TBOPYECKOM JAEATEIbHOCTH, MOTHBAIMM OOydarolmuxcs K
CaMOpa3BUTHIO;
dbopMupoBaHHE  yYMEHMH  aHaJIU3UpOBaTh,  OLICHWBATh, MPOBEPATH  Ha
JIOCTOBEPHOCTH U 0000111aTh HAYYHYIO0 HHPOPMAIIHIO;
* T[OJy4YEeHHWE HaBBIKOB Oe30macHoM paboOThl BO BpeMsl MPOEKTHO —
UCCJIEIOBATENLCKOW U AKCHEPUMEHTANbHOU AEATENBHOCTH, MPHU HCIOJIb30BAHUU
1a00paTOPHOTO 000PYAOBAHUS.
3ajavyaMu MpeAMETHOTO Kypca «EcTecTBO3HAHUE) SIBISIOTCS:
- OCBOCHHME 3HAHMM O COBPEMEHHOM €CTECTBEHHOHAYyYHOW KapTUHE MHUpa U
METOJlaX €CTECTBEHHBIX HayK; 3HAKOMCTBO C HauOoyiee BaXXHBIMH HJIESIMHU U
JOCTH)KEHHUSIMU €CTECTBO3HAHHUS, OKA3aBIIMMHU ONPEIEISAIONIEE BIMSIHUE HA HAIN
IIPEICTABIICHUS O IPUPOJE, HA PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
- OBJIAJICHUE YMEHHUSIMH MPUMEHITHh I[OJyY€HHbIE 3HAHUA MJi1 OOBSCHEHUS
OKPYKaroI1X SABJICHUH, HCIIOJIb30BAHUS 151 KPUTHYECKOU OLIEHKU
€CTECTBEHHOHAYYHOU MH(pOPMAIIH, AJIi OCO3HAHHOTO OIpeieeHUs] COOCTBEHHOM
MO3UIMH 10 OTHOILIEHUIO K 00CYKIaeMbIM B 0011IeCTBE MpobdIeMaM HAYKH;
- TNPUMEHEHHE €CTECTBEHHOHAYYHBIX 3HAHMM B TOBCEAHEBHOM >KM3HU IS
oOecrieueHus: 0E€30MACHOCTU KU3HEAEATEIbHOCTH, OXPaHbl 3JI0POBbs, 3alllUThI
OKPYKAIOIIEN CPEBI.

BBeaenue Kypca ecTecTBO3HAHUS B CTapllei 1IKOJIe BBI3BAHO CIAEAYIOIIUMHU
NPUYUHAMM:
1. Ha BbIXO/1€ U3 IIKOJBI B COBHAHUM Y OOJBIIMHCTBA BBIITYCKHUKOB (POPMUPYIOTCS
YaCcTHBIC HAy4YHbIE KapTUHBI MHUpa: XUMUYECKasi, pundeckasi, Onosoruyeckas, Ho
OTCYTCTBYET €JMHasi €CTECTBEHHO-Hay4yHas KapTHHA, KOTOPYK0 U IIpU3BaHa
(dbopMupoOBaTh Takas JUCLUILINHA, KAK €CTECTBO3HAHHUE.
2. Hapymaercss mpeeMCTBEHHOCTh MEXKAYy CpeaHed © BBICIICH ImmKonon. B
TYMaHUTapHBIX By3axX 00s3aTeNIbHBIM SBISIETCA M3yueHue Kypca «EcrecTBeHHO-



HayyHas KapTUHAa MHUPa», CHHOHUMOM KoToporo sBisitorca «KoHuenuuu
COBPEMEHHOT'O €CTECTBO3HAHUS.

3. BBenmenue Kypca eCTECTBO3HAHMS TO3BOJISIET Peaii30BaTh TaKOW MEXaHU3M
TYMaHUTApU3alMi €CTECTBEHHO-HAYYHOr0o 00Opa30BaHUs, KaK MHTErpalus, 4yTo, B
CBOIO  OdYepelb, TO3BOJSIET TyMaHU3UpPOBaThb d3TO  oOpa3oBaHHME IS
CTapIlIEKJIACCHUKOB, BhIOpaBIIMX 151 oOydeHust B 10—1 1kmaccax rymaHuTapHbIN
pouIb.

B ocHOBY Kypca mosioxeHa ujesl aHTpOIOLIEHTPU3Ma, T.€. TOCTPOEHUE Kypca
B JIOTUKE U CTPYKType BOCHIPHUATHS YUCHHKOM E€CTECTBEHHOIO MHpa B CHUHTE3€
bu3NYECKUX, XUMUUECKHUX U OMOJIOTUYECKUX MPEACTABICHHIA.

bonpmioe BHuUMaHue (Oosmee 25% ydeOHOrO BpEMEHH) YAENAETCA
AKCIIEPUMEHTY, J1a00paTOpHbIM U mpakThudeckum padoram. ®PI'OC B kayecTBe
0CS3aTENIFHOTO JJIEMEHTa MpU OOYYEHHH B CTapIIUX Kiaccax MpelycMaTpUBaeT
BBITIOJIHEHUE  KAKJIBIM  YYCHHMKOM  HHJUMBHIyaJIbHOTO  MpoekTa.  bes
UCCJIEIOBATENIbCKUX YMEHUN M HABBIKOB CO3[aTh MPOEKT OyJEeT CI0XKHO. YTOObI
COBEPILIEHCTBOBATh 3TH YMEHUSI U HABBIKU, B KaXKJOM Y4eOHHUKE MPEAyCMOTpEeHa
rnaBa «lIpaktudyeckue paboTel». PaboThl, mNpemIoXKEeHHbIE B HEH, MOTYT
MOCJIY>KUTh OCHOBOM JIJIs1 BHITTOJIHEHUS] HHAUBUIYaJIbHOTO TIPOEKTA.

Mecmo npeomema 6 yuebnom niawe.

[Ipenmer  «EcTecTBO3HaHWe»  BXOOUT B  MPEAMETHYIO  00JacTh
«EcrecTtBeHHble Hayku». Pabodas mporpamma paccuntana Ha 207 y4eOHBIX 4acoB
(u3 pacuera o 3 waca B Heemo B 10 u B 11 kiracce), B T.4. KOHTPOJIBHBIX padoT: 4
yaca — 10 knacc, 4 waca — 11 knacc; npaktuueckux pabot: 19 wacoB — 10 kiacc,
10 gacos — 11 kJacc.

Jlnist peanu3anuuu qaHHo Paboyeit mporpaMMbl UCTIOJIB3YETCS:

1. EcrectBo3nanue. 10 knacc. YueOnuk. bazossiit yposens (aBtop O. C.
["a6puensn, U.I.Octpoymos, H.C.Ilypermiea, C.A.Cnaakos, B.1.CuBornazos). —
M.: Hpoda, 2021.

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

3. EcrectBo3nanme. 11 kmacc. YueOnuk. bazossiit yposens (aBtop O. C.
["a6puensn, N.I.Octpoymos, H.C.ITypermiea, C.A.Cnaakos, B.1.CuBornazoB). —
M.: Jlpoda, 2022.

I[lnanupyemblie (TMUHOCTHBIC, METAIIPEAMETHBIC U MIPEAMETHBIC) Pe3yJIbTAThI
ocBOeHUsi yueOHoro npeamera «EcrecTBo3HaHHe)

Jluunocmuvimu pe3ynomamamu 00y4eHUs ecmecmeo3HaHUIo A6IAIOMCA.
- 8 YEeHHOCMHO-OPUeHMAYUOHHOU cghepe — BOCIUTAaHHE YYBCTBA TOPIOCTH 3a
POCCHUICKHUE €CTECTBEHHBIE HAYKU;
- 8 mpyooeoli cepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY HaJIbHEHIIIEH
oOpazoBaTeapHON U TPOPECCUOHATIBHON TPACKTOPUH;
- B NO3HABAMENbHOU (KOCHUMUBHOU, UHMELIEeKMYAlbHOU) cghepe — yMEHUe
YIOPABJISTH CBOEH MO3HABATEIBHOU NEATEIbHOCTBIO.



Memanpeomemnvimu — pe3yiomamamu — OC60€HUS — NPO2PAMMbL  NO
ecmecmeo3HaHUIO AGNAIOMCA.!
— OBJIQZICHME YMEHHUSMU W HAaBBIKAMU pA3JIUYHBIX BUJOB I103HABATEIbHOU
NEATEIIbHOCTH, TPUMEHEHUS OCHOBHBIX METOJIOB IO3HaHUS (CHCTEMHO-
MH(POPMAILMOHHBIN aHaIN3, MOJEIUPOBAHUE) AJI1 M3YyYEHUS Pa3IMYHbIX CTOPOH
OKpY>KaIOILIEro ECTECTBEHHOI'O MUPA;
— OBJIQZICHHE OCHOBHBIMHM MHTEJUIEKTYaJIbHBIMU OINEpALUAMU: (GOPMYINPOBAHUE
TUIIOTE3, AaHAJIU3 U CHHTE3, CPAaBHEHHUE, 0000IIEHUE, CUCTEMAaTH3alls, BbISBIICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€i, IOMCK aHAJIOTOB;
— (¢dopMHpOoBaHHE YMEHHMI TEHEPUPOBATh HJEU U ONPEACNATh CpEJCTBa,
HEOOXOMMbIE AJIS UX pealln3alllu;
— (QopMHUpOBaHUE YMEHUH ONPENENATh LENH U 33Jaud JEATEIbHOCTH, & TaKKe
BBIOMpPATh CPEACTBA peATM3alMM 3TUX LEeJIel M MPUMEHATh Ha MPAKTHKE;
(GopMUpOBaHHE YMEHHH HCNONb30BaTh PA3IUYHBIE HWCTOUYHUKU JUISI TOTYYCHUS
€CTECTBEHHO-HAYYHON MH(POPMAIUU U TOHUMAHHUS
3aBHCHUMOCTH OT COJEp:KaHUsS U (OpPMBI IPEICTaBICHHON MH(OpMaLMU U Leei
aapecara.

IIpeomemnuvivu pesyromamamu u3y4enus: eCmecmeo3HaHus "

Buvinyckuux na 6a3060m ypoene Hayuyumcs:
- IEMOHCTPHPOBATh HA IPUMEPAX POJIb ECTECTBO3HAHUS B PA3BUTUU YEJIOBEYECKON
IUBUIIH3AIIH;
- BBIJICJISITh IEPCOHAIBHBIN BKJIAJ] BEJIMKUX YUYEHBIX B COBPEMEHHOE COCTOSTHUE
€CTECTBEHHBIX HayK;
- FPAaMOTHO IPUMEHSTh €CTECTBEHHO-HAYYHYIO TEPMUHOJIOTHIO MPY OMUCAHUU
SBJICHUM OKPY>KaIOIIEro MUpa;
- 000CHOBAHHO IPUMEHSATH TPUOOPHI ISl U3MEPEHUS U HAOJIIOICHUS, UCTIONb3YS
OTKCaHUE WIN NPEJIOKEHHBIN aITOPUTM SKCIIEPUMEHTA C LEIbI0 OTYyYSHUS
3HaHHUI 00 00BEKTE U3YUCHUS;
- BBISIBJISITH XapakTep SBJICHUHN B OKpY’Kalolllel cpe/ie, MOHUMAaTh CMbICIT
Ha0JIF0Ja€MBIX MPOIIECCOB, OCHOBBIBAsICh HA €CTECTBEHHO-HAyUYHOM 3HAHUH;
- KCIIOJIb30BATh I OMMCAHUA XapaKTepa NpOTeKaHUs MPOIecCOB (pr3HUECKUe
BEJIMYMHBI U JIEMOHCTPUPOBATh B3aUMOCBSI3b MEXK1Yy HUMH;
- OCYUIECTBJIATH MOJICTUPOBAHUE MPOTEKAaHUS HAOIIOAAEMbIX ITPOLIECCOB C YUETOM
I'paHUlLl IPUMEHUMOCTH UCIOJIb3yEMbIX MOJIENEH;
- KPUTHYECKH OLIEHUBATh, MHTEPIIPETUPOBATH U 00CYX AaTh HHPOPMAILIHIO,
coneprkaiiyrocs B coodmenusx CMU, pecypcax MHTepHeTa, HaydHO-TTOMYJISPHBIX
CTaThsIX C TOYKHU 3PEHHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH; JIeJaTh BBIBOJIBI HA
OCHOBE JIUTEPATYPHBIX JaHHBIX;
- IPUHUMATh apTYMEHTHPOBAHHBIC PEIICHHS B OTHOIIEHUH PUMEHEHHSI
pPa3HOOOPa3HBIX TEXHOJIOTHI B IPO(ECCHOHATBLHOM IeITETbHOCTH U B OBITY;
- U3BJIEKATh U3 OMUCAHMS MAILIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB
HEOOXOMMbIE XapaKTEPUCTUKH JIJIsI KOPPEKTHOTO WX MCIIOIb30BAHUS;
- 00BACHATH IPUHILIUIIBI, ITOJIO)KEHHBIE B OCHOBY PaOOTHI IPHUOOPOB;
- OPraHHU30BBIBATh CBOKO ACSITEIBHOCTD C yY€TOM IPHUHIIUIIOB YCTONYHBOTO
Pa3BUTHUS CUCTEMBI IIPUPOAA—O00IIECTBO—UETOBEK» (OCHOBBIBASICH HA 3HAHUSIX O



npoleccax nepeHoca u TpaHcGopMaliy BEIECTB U SHEPTUN B YKOCUCTEME,
Pa3BUTHHU U PYHKIIMOHUPOBAHUM OMOCHEPHI; O CTPYKTYpE MOIMYJISIIIUN U BUAA,
aJlanTalusIX OpraHu3MoB K cpelie 0OUTaHMsI, CBOMCTBAaX IKOJIOTHYECKUX (PaKTOPOB;
PYKOBOJICTBYSCH MPUHIIUIIAMH PECYpCOCOEpEKeHUs U 6€30MacCHOTO MPUMEHEHUS
MaTepHaiOB U TEXHOJOTUI; COXpaHsisi OMOJIOTHYECKOE pa3HOOOpas3ue);

- 000CHOBBIBAThH MPAKTUYECKOE HUCIIOJIH30BAHUE BEIIECTB U UX PEaKIIUil B
MPOMBIIIUIEHHOCTHU U B OBITY; OOBSCHATH POJIb ONPE/IETICHHBIX KJIACCOB BEIIECTB B
3arpsI3HEHUH OKPY KAIOLICH Cpebl;

- ICHCTBOBATh B paMKaXx MPaBUJI TEXHUKU 0€30MIaCHOCTH U B COOTBETCTBHUH C
WHCTPYKITUSIMU TIO PUMEHEHHIO JICKAPCTB, CPEACTB OBITOBON XUMHUH, OBITOBBIX
AIIEKTPUYECKUX MPHUOOPOB, CIOKHBIX MEXaHU3MOB, TOHUMAsl €CTECTBEHHO-
HAy4YHBIE OCHOBBI CO3/IaHUS TPEITHUCAHMIA;

- popMHUPOBATH COOCTBEHHYIO CTPATETHIO 3I0POBbEeCOEpEraroiero
(paBHOBECHOI'0) MUTAHUS C YIETOM OMOJIOTUYECKOMN 11ETIECO00PA3HOCTH, POJIU
BEII[ECTB B MUTAHUU U KUZHEJIEATEIbHOCTH KUBBIX OPraHU3MOB;

- OOBACHATH MEXaHU3M BIIMSHUSI HA KUBbIE OPTaHU3MbI AJIEKTPOMArHUTHBIX BOJIH
U PAIMOAKTUBHOTO U3TYUYCHUS, a TAKKE ICUCTBUS aJIKOTOJIs, HUKOTHUHA,
HApPKOTHUYECKUX, MyTareHHbIX, TEPATOTCHHBIX BEIIECTB Ha 3JJ0POBLE OpraHU3Ma u
3apOJIBIILIEBOE PA3BUTHUE;

- BBIOMpATh CTPATETUIO MTOBEJCHUS B OBITOBBIX U YPE3BBIYANHBIX CUTYAIIMSIX,
OCHOBBIBASICh Ha MIOHMMAHUH BIUSHUS HA OPTaHU3M YelloBeKa (PU3HUECKUX,
XUMUYECKUX U OMONIOTMYECKUX (PaKTOPOB;

- OCO3HAHHO JICWCTBOBAThH B CUTYAI[MH BHIOOpA MPOAYKTA WIIH YCIyTH, TPUMEHSIS
€CTECTBEHHO-HAYYHbIE KOMIICTCHIINN.

Buvinycknux na 6a30680m ypoene noayuum 603MONCHOCHb HAYUUMbCAL:

- BBIIOJIHATH CAMOCTOSITEIIbHBIE DKCIIEPUMEHTBI, PACKPBIBAIOIINAE [IOHUMAHUE
OCHOBHBIX €CTECTBEHHO-HAYUYHBIX IMOHSATHI U 3aKOHOB, COOJII0/1ast TpaBuiIa
Oe30macHoi paboThl; MPEICTaBIATh MOJTYYEHHbIE PE3YIbTAaThl B TAOIMYHOM,
rpaduyeckoil UM TEKCTOBOM (opMe; eaTh BHIBOIBI HA OCHOBE MOJIYYEHHBIX U
JUTEPaATypPHBIX JaHHBIX;

- OCYLIECTBJIATh CAMOCTOSTENbHBIN YUeOHBIN MPOEKT WU UCCIIEI0BAHUE B
00J1acTH €CTECTBO3HAHMUS, BKIIIOUAIOIIUI OMpe/IeJIeHHE TEMbI, TOCTAHOBKY LIETHU U
3a/1a4, BBIIB)KCHUE TUIIOTE3bI U IyTEHN €€ IKCIIEPUMEHTAIBHON TPOBEPKH,
IIPOBEICHUE DKCIIEPUMEHTA, aHAJIU3 €r0 PE3YJIbTATOB C YYETOM IIOTPELIHOCTH
u3MepeHus, popMyIrupoBaHUE BBIBOJIOB U MIPEICTABICHHE TOTOBOIO
MH(OPMAIMOHHOTO MPOIYKTA;

- 00CyX/1aTh CYIIECTBYIOIINE JOKAJIBHBIE U PETUOHAIIbHBIE TIPOOJIEMBI
(9KOJIOTMYECKHE, SHEPTE€TUUECKHUE, CHIPHEBBIE U T.11.);

- 000CHOBBIBATH B JMCKYCCHUH BO3MOXKHBIE ITyTH MX PELIECHUS, OCHOBBIBAsACH Ha
€CTECTBEHHO-HAYYHbIX 3HAHUAX;

- HaXOJUTh B3aUMOCBSI3U MEXAY CTPYKTYpOi U (PyHKIIMEH, MPUIUHON U
CIIEJICTBUEM, TeOpUEH U (paKTaMu NP aHAIIM3€ MPOOIEMHBIX CUTyallul U
000CHOBaHUY MPUHUMAEMBIX PEUICHHI Ha OCHOBE €CTECTBEHHO-HAYUHBIX 3HAHUIA,
MOKa3bIBaTh B3aUMOCBSI3b MEXAy 001aCTAMU €CTECTBEHHBIX HAYK.



Conep:xanue yueOHoro npeamera «EcrecTBo3HaHMe).

10 knace.

l. BBenenue (4 1)
BBenenune B ecrectBo3Hanue. Ilpuponma-cpena oOUTaHMS W HCTOYHUK KU3HU
YeJnoBeKa. B3auMOOTHOIIEHHS YENOBEKA U MPUPOJIbI, UX AuanekTuka. [Ipupona —
HMCTOYHUK TBOPUYECKOTO BIOXHOBEHUS JIESITENEN UCKYCCTBA.
EctecTBO3HaHMEe — eOWHCTBO HayK o Tmpupone. Matepuss u  Gopmbl  ee
cymiectBoBanus. Jluanektrka ectecTBO3HaHUsA. OCHOBHBIE 3Tallbl €r0 Pa3BUTHSL.
[ToHsiTHE O €CTECTBO3HAHMM, KAK CHCTEME HAYUYHBIX 3HAHUU O IPUPOJE.
Hemoncmpayuu. BuneodparmeHTbl (IO  CEIBCKOXO3IUCTBEHHBIX  YTOJUM,
Kapbepbl 4 JAOOBIYM YIJIS U PYAbl, METAUTypruyecKrue KOMOWHATHI, ra3o- U
HedrenpoBoabl, dhaotwiuu, I'IC, TOL n ADC, nocaencTBusi 3eMJIETPSICEHUN U
[[yHAaMH, HCYE3HYBIIME BUIbl PACTEHUN U KUBOTHBIX); PEMPOAYKIIMH KapTHH
BEJIUKHUX XYJI0KHUKOB C TIeH3aKaMu U ApyruMu oobekTamu mpuposl (Ilumkuna,
JleButana, AiiBazoBckoro, Hona wu gp.); My3bIKaJbHBIE (DparMeHTHI,
MOCBSIIIEHHBIE siBICHUSIM Tpupo bl (YalikoBckuit, Cen-Canc, betxoBeH u ap.).
[TopTpeTsl  y4eHBIX-€CTECTBOMCIIBITaTENICH, BHUACOPparMEeHTHl 1O  HCTOPUU
BO3HMKHOBEHUS U Pa3BUTUS PU3MKHU, XUMUU U OMOJIOTUU

Il. EctecTBO3HAHME U MeTOAbI MO3HAHNUS MHpa (16 1)
B3aumoceazv mesncoy Haykoil u mexnonocuamu
Hcmopus usyuenus npupoowi. Ilpoepecc 6 ecmecmeenHvlx HAYKAX U €20 6K1A0 8
passumue yusuiuzayuu. Memoowvl HayuH020 NO3HAHUS U UX COCMABAAIOWUE:
Habao0eHue, uzmepenue, SKCnepuMenn, Mooeauposanue, 2unomesd, 1800,
nocmpoenue meopuu. PopMblI MO3HAHUA: HAYYHOE U HEHay4yHoe. /[Ba ypoBHs
HAYYHOI'O MMO3HAHUS: SMIIUPUYECKHUI (UyBCTBEHHBIH, ONBITHBINA) W TEOPETHUYECKUI
(pauroHanbHBIN). MoieTupoBaHre Ha TEOPETUUECKOM YPOBHE IMO3HAHUS U THITHI
Moenel (uaeaibHasi, aHalloTusl, MaTeMarudeckasi). Pojb MbICIeHHOTO
DKCIIEPUMEHTA U MATEMATUYECKOI0 MOAECIUPOBAHUS B CTAHOBIICHUU U Pa3BUTUU
€CTECTBEHHBIX HayK. DyHOameHmanbHble NOHAMUS eCMeCmMBO3HAHUSL.
H3eik  ecmecmeo3nanua. buonocus. buosornueckass cucrematuka H €€
BAXHEHUINIME TakCOHbl. buHOMHMHanpHas HoMeHkiarypa. [lonstue Buza.
Cucrematuka XUBOTHBIX. [lonsitue moponbl. Cucrematuka pacrenuil. [lonsitue
copra. buonormyeckas HOMEHKJIAaTypa — OCHOBa  MpOQEeCCHOHAIBHON
NEeSATEeNbHOCTH. Xumus. TpuBHanbHbIE Ha3BaHWA. PalnMoHalibHAass HOMEHKIATYpA.
Mexaynaponnas HomeHnkinarypa MIOITAK.
XUMUYECKHE DJIEMEHTHl W TMPOUCXOXKJICHHE uX HazBanui . Kiaccudukarus
HEOPTaHUYECKUX BEIIECTB (OKCHUJBI, KHCJIOTHI, OCHOBAHUS, COJW) U TPUHIIUIIBI
oOpa3oBaHus WX Ha3BaHUU. Qu3uxa. EnuHuibl n3MepeHus (GU3N4ecKux BEIMYUH
Ha Pycu. Epununel usmepenus (QU3MYecKUX BEIMYMH B HEKOTOPBIX JPYTUX
CTpaHax. MexIyHapoJHasi CUCTEMa €IUHUI] U3MEPECHUS] (PU3NYECKUX BEITUYHH —
CH. OcHOBHBIE U TIPOU3BOJHBIC €MUHUIIBI U3MepeHus pusndeckux Beanana CH.
Ecmecmeennonayunvie nouamus, 3aKoHbl U meopuu. ECTECTBEHHOHAYYHBIE
noHsATUsI. KOHKpeTHbIE M a0CTPAaKTHBIE €CTECTBEHHOHAYYHBIC MOHSTHUS. 3aKOHBI



ecTecTBOo3HaHUs. EcTecTBeHHOHayuHble Teopuu. OmnucaTelabHbIE TEOPUU U
o0BsicCHUTENBHBIE TeopHuH. [IporHo3upyromas pojab eCTECTBEHHOHAYUHBIX TEOPH.
Ecmecmeennonayunan kapmuna mupa. KapTuHbl Mupa: penuruo3Has, ObIToBas,
XyJlO)KeCTBeHHas1. FEcmemceennonayunas xkapmuna mupa (EHKM). DBomronus
EHKM wu ee »aTanbl: apUCTOTENEBCKHWM, HBIOTOHOBCKUM, HSWHINTCHHOBCKAS
peBomorus.  IIpuHUMnBl  MO3HAHWS B €CTECTBO3HAHWU:  COOTBETCTBHUS,
JOTIOJIHUTENBHOCTH, IPUYUHHOCTH, CAMMETPHUH.

Mupui, 6 Komopuvix mul scusem. lpumepst cucmemamuzayuu U Ha2as10HO20
npeocmasieHus Hay4Ho20 3HAHUsL. NPOCMPAHCIMEEHHO-8PEMEHHbLE
Xapakmepucmuku (HAaHOMUpP U MUKPOMUP, MAKpOMUp, Mecamup). [ paHUuIbI MUPOB
U YCJIOBHOCTh 3TUX TPaHUll. Pojib HAYYHbIX O0CMUNCEHUN 8 CO30AHUU HOBBIX
mexnono2uil. Jeoaoyus mexroao2ui. [IpuOOpsI 1715 U3y4EHHUS] MUPOB, UX
ABOJIIOIUS OT CBETOBOTrO MUKpockona P.I'yka 10 ckaHMpPyIOIEro TyHHEIbHOTO
mukpockorna (CTM) u atomHo-cunoBoro mukpockorna (ACM). MonekynspHoe
pacro3HaBaHUE U €r0O POJIb B IPUPOJIE U KU3HU YelioBeKa. KoMIbroTephl
OyyIIero.

Hemoncmpayuu.  TlopTpeTsl  yueHbIX-  ectecTBoucnbiTarenedt  (I'.I'amunes,
H.Menneneera, ['Mennens, H. bekeroa, M. ®apazes), paznuyHbie
MatepuanbHble (usudyeckue (mekTpodopHas MalIMHa — MOJIEJIb MOJIHUH,
KPUCTAJUTMYECKHUE PEIICTKU Pa3IMYHBIX TUIIOB), OMOJIOrHYecKue (MYJISKU I[BETOB,
OpraHOB TeJla YesoBeka), reorpaduueckue (rinodyc, Kapra, TeUTypuit),
XUMHUUYECKue (IIapoCTEepKHEBbIE W OOBEMHBIE MOJEIM MOJEKYJ Pa3IudHBIX
BemiecTB). Cnaiiipl ¢ MozienaMu cTpoeHust atoma TomcoHa u Pezepdopaa.
OTHOCUTENBHOCTh TIOHSATUSI MYCTOTHI. PaznuuHbie (u3nueckue, XUMHUUYECKUE U
ouonornyeckue wmoxaenu. lloptperst Apucrorens, K.JIunues, Y. JlapBuna;
BUI€O(PparMEeHThl C TAKCOHAMHU B OOTAHUKE M 300JI0TMU U MPUMEPHl CUCTEMATUKHU
OTJICIbHBIX PACTEHWH HW >KMUBOTHBIX. Tabnuia, cimaia wid BuacodparMeHT
«Homenkmarypa MIOITAK»; TaGmuiel vk ClIaibl ¢ aHUMAIUSAMU I10 OOIIMM
npuHIMIaM o0pa3oBaHMs Ha3BaHWM BaXHEHIIMX KJIACCOB HEOPTaHUYECKHUX
COCTMHEHUN — OKCHJIOB, KUCJIOT, OCHOBAHMS, COJICH, - U UX KJIaCCHU(UKAIUH.
[Toptpetsr Oma, Kynona, HeroTona, D¥HIITEHiHA U Jp.; TAaOJUIBI OCHOBHBIX W
npousBoaHbIX eauHul] CU; nuHamudeckue BuaeodparMeHThl, WUTFOCTPUPYIONTUE
BOKHEUITNE TOHATHS (PU3UKK TPUMEHHUTEIBHO K TEeME YpOKa; Clailj uiu
BuneopparMeHT «CTapopycckue €IUHMII U3MEPEHHUS HEKOTOPBIX (PU3UUYECKHUX
BeMUuuH». Tabnuipl W BUIeoPparMeHThl, WUTIOCTPUPYIOLINE BaKHEHIIHE
MOHSTHS, 3aKOHBI U TEOPUHU €CTECTBEHHOHAYYHBIX JTUCIUILIAH IO KypCY OCHOBHOM
IKoJIbl. BugeodparMeHThl U Claibl MO ABOTIONMH MUKPOCKOTIOB.
Jlabopamopnvie onvimsi. 1. IlocTpoeHue PaBHOCTOPOHHUX TPEYTOJbHUKOB W3
CIIMYEK HA IUIOCKOCTM M B MOpocTpaHcTBe. 2. WMmmiocTpauuss — NpUHIUIIA
cooTBeTcTBHs. 3. MojenupoBanue TNpHUHIKNA PaOdOTHl  CKAHUPYIOIIETO
MuKpockora. 4. JlokazatensCcTBO OSIKOBOW MPUPOLI PEPMEHTOB.

Ilpakmuueckas  paboma Nel. DOMIUpUYecKoe TIO3HAHWE B  H3YyUYCHHUH
€CTECTBO3HAHUSI.



Ilpakmuueckas paboma Ne2. TlocTtpoeHne TPOCTPAHCTBEHHBIX  MOJIENICH
HEOPTaHUYECKUX M OpPraHMYECKHUX COCIWHEHU B CONOCTaBICHHH C HX
CBOVICTBAMU.

Ipaxmuuecxas paboma Ne3. HabGmroieHne 3a TopsIei cBeYou

Ilpakmuueckas paboma Ne4. HabmoneHue 3a U3MEHEHUEM TEMIIEPATyphl Jbja U
€ro COCTOSIHUEM NP HarpeBaHUU

I11.Meramup. OcBoeHHEe KOCMOCA U €ro PoJib B *KH3HH YejioBedyecTBa (9 U)
XPpOHOJIOTUSL ACTPOHOMUYECKUX MPEICTABICHUN U OTKPBITUM: T€OLIEHTPUIECKAs
CUCTEMA MUPA; AHTPONOLIEHTPUYECKAs CUCTEMA MHUPA; TeIIMOLEHTPUYECKas
cucteMa mupa. AcTpoHOMBI 16-19 B.B. M UX BKJIaJ B pa3BUTHE NPEICTABICHUHN O
BceneHHon. Beenennasn: meopus 603HUKHOBEHUA, CMPYKMYpPA, COCMAs, 3601I0YUSL.
Acmponomus Kax HayuHvlli PYyHOAMEHM 0CBOEHU KOCMUUECKO20 NPOCMPAHCMEA.
KocMonorus. Bkitax oTedecTBEHHOW HayKH B MUPOBYHO KOCMOJIOTHIO.
Pakxemonocumenu, uckyccmeennvle cnymuuku, opoumanbHvle Cmanyuu,
niaanemoxoosl. OpOurtanbHas actpoHoMuueckas oocepBaropus (OAO).
Hcnonvzosanue cnymHukosvix cucmem 6 cgpepe un@opmayuoHHbIX mexHoI02Ul.
Coepemennvie HAYUHO-UCCIE008AMENLCKUE NPOZPAMMbL NO U3VUEHUIO KOCMOCA U
ux 3uauenue. IIpobnemvi, césa3anuvie ¢ 0CB0EHUEM KOCMOCA, U NYMU UX PEUeHUs.
Meosicoynapoonoe compyoHuuecmeo.

1V.O00710uku 3emuiu: aurocdepa, ruapocdepa, atmocdepa (12 u)

Cmpoenue 3emau. Jlumocgepa. BuyTpeHnnee crpoeHune 3emiau U €€
xuMuueckuid coctaB. CTpoeHue U coctaB juTochepbl. MuHepanabl U TOpHbBIC
nopoasl. Pynel. Jlutocdepubie mmutTel. 3emuerpsicenus. Ilkama Puxrtepa.
NuTencuBHOCTH 3emuieTpsiceHui. Llynamu.

Tuopocgpepa. Okeanvt u mopsa. CoctaB ruapochepbl. MupoBoit okean. Mopsi.
Herunuunsie mopst: CapraccoBo, Kacnwmiickoe u Apanbckoe. Tema Mops B
MIPOU3BEICHUSAX MUPOBOM XYy10)KECTBEHHOM KYJIBTYPHI.

Boowt okeanosé u mopeii. XuMUUECKU COCTAaB MOPCKOM M OKEAHWYECKOUW BOJIBI.
[Tpomunne. Jlen B okeane. I'pennanaus. Autapktuaa. JBuxenue Bog MupoBoro
okeaHa. [IpuyuBel 1 OTIIMBEL. MOpCKUe TeueHus. THumel KiimMara.

Boowt cywiu. Boapl cymm u ux knaccudukaums. Pognuku. ['eiizepsl.
MuHepanbHbie BOABI M UX KiIacCU(UKAIIUSL. [Tpo6nema npecHoi Boabl. O3epo
baitkan. KapctoBeie siBlIeHHST W 00pa3oBaHHME CTaJaKTUTOB M CTajJarMHUTOB.
AHOMaJIbHBbIE CBOMCTBA BOJIBI U UX 3HAYECHUE B IPUPO/IC.

Ammocghepa. Ilozooa. Atmochepa u ee cocrtaB. BeprukanbHOe CcTpoeHHE
atMocdepnl: Tpomocdepa, crparochepa, mezochepa, Tepmochepa, sk30chepa.
CoctaB Bo3ayxa. O30HOBBIE NBIPHl M TApHUKOBBIN 3 dext. [loroga u xaumar.
Ammocghepnoe oaenenue. Bemep. Atmochepnoe pnaBineHue. Kecconnas u
BbICOTHAs 0ose3Hu. [{ukiionsl 1 anTUIMKIOHBL. ATMOcdepHbie GpoHTH. Betpa u
UX BUJABL IIKBaJI, CMEp4Y, aHTWIIAccar, maccar, Opus, (eH, Oopa, CHUPOKKO,
MYCCOHBI, Tali)yHBI, yparaHbl, CMEPYH, TOPHAJIO.

[Ixana Bogopra.



Bnaasicnocme 6030yxa. Bnaxnocts Boznyxa. Ilcuxpomerp u I'mrpomerp. Touka
pocsl. O6naka, ux Gopmsel U pazmepsl. Tyman. Ocaaku u ux tunel. Pagyra.
Hemoncmpayuu.  OOpa3ipl py, MUHEPAJIOB U TOPHBIX MOPO/I, (hU3UUecKas KapTa
MOJTYLIAPUH, aTIaChl.

KapTtel: Mopckux TeueHuit, puznueckue kapThl Mupa u Poccuiickoit deneparnum.
Buneodparmentst u dotorpaduu mo TeMe ypoka: CTpOEHUE 3EeMIIH,
3eMJICTPSICEHUA, I[yHaMH, pa3JIMyHble OKEaHbl M MOps, ailcoepru, MOpCKUe
TEUEHUsI, POJHUKHU, Teil3epbl, 03epo baiikan, kapcToBble sIBICHUS (CTaJaKTUTHI U
CTaJIaTMHUTHI), aTMOcdepa U €€ COCTaB, IUKJIOHBl U aHTULIUKIIOHBI, BUJBI BETPOB,
TyMaH, paayra, OCaJKM pa3M4HbIX TUNOB. Penponykumu kaptun - .
AiiBazoBckuil «/JleBsiTeiii Bay», W. JleButan «beper CpenmuzemMHoro mopsi», H.
[umkun «Ha Gepery mops», JI. Jlaropao «Mope», A. PruioB «Ha romybom
npoctope»; (parMeHTbl My3bIKaldbHBIX mHpousBeaeHuil - H. Pumckuii-Kopcakos
«Cagxo», K. JleOroccu «Mope», M. PaBenb «Jlogka B okeaHe» M3 cOOpHHKA
«3epkana», II. YaiikoBckuii «Jlebequnoe o3epo», M. Mycoprckuit
«Cuerypouka». [IpeBpailieHuss HEPaCTBOPUMBIX KapOOHATOB KaJbLUg W MarHus
(cpemHux coseil) B paCTBOPUMBIE THAPOKAPOOHATHI (KUCIBIE COJIM) U OOpaTHO —
npuYrHa  00pa30oBaHUSl  CTAJIAKTUTOB M CTaJarMUTOB. MojaenupoBaHue
napHukoBoro sddexra. [Ipubopsl: st u3MepeHUs: aTMOCPEPHOrO JaBICHUS
(GapomeTphl), U151 U3MEPEHUS BIAXKHOCTH BO3/1yXa (TUTPOMETPHI).

Jlabopamopnvie onvimel.  1.M3yueHune coctaBa Tpanuta. 2. MojaenupoBaHue
BBICOKOW IUIOTHOCTH BOAbl MeptBoro wmops. 3. PacmmpeHne BoAbl IpU
HarpeBaHMM.

Ilpaxmuuecxas paboma Ne 5.3yueHne KOJUIEKIIUHA TOPHBIX TTOPO]T

Ilpakmuuecxas paboma Ne 6.M3ydeHne mapaMeTpoB COCTOSIHHS BO3AyXa B
KaOuHeTe.

V.Makpomup. Hayka 06 okpy:karwueii cpene. buocepa. (23 1)

)I(I/L?Hb, RPUSHAKU HCUBO020 U UX OMHOCUMEIbHOCH b. OCHOBHBIE CBOMCTBA
JKHUBOIro opranu3sma: CIHMHCTBO XHMHNYCCKOI'O COCTaBa, oOMeH BCIICCTB,
CaMOBOCITPOU3BCACHUC, HACJICACTBCHHOCTb, M3MCHUYHMBOCTL, PA3BUTHC U POCT,
pasapaKuMoOCTb, AUCKPCTHOCTD U LCJIOCTHOCTb, SHCPIro3aBUCUMOCTD.

JKuBble  cHCTEMBl, Kak  CaMOYIPAaBJISIIONIMECS,  CAMOPETYJIHPYIOIIUEcs,
CaMOOPTaHU3YIOIIMECA CHUCTEMBbI. TpyM Hayalla TEPMOJUHAMUKH. [TonsiTne
DHTPOIHH.

Ilpoucxoincoenue xcusnu nHa 3emie. OCHOBHBIE TUMNOTE3bl MPOUCXOXKICHUA
)KU3HM Ha 3eMJie: KpEalMOHU3M, THUIIOTe3a CaMOINPOU3BOJIBHOTO 3apOKICHUA
JKW3HU U3 HEXXKUBOTO, KOHIIENIMS OUOTeHe3a, TUIOoTe3a MaHCIICPMHUH.

['unoTte3a MPOUCXOKACHUS KUZHH MyTeM OMOXMMHYECKOW IBOJIONUU (THUIIOTE3a
Onapuna—XomnaeitHa). J{uckyccust 0 BO3MOXHOCTH CYIIECTBOBAHHUSI BHE3EMHBIX
[UBWJIN3AIAH.

Xumuueckuii cocmag Kiemku. XUMUYECKask OpraHU3anus KJIETKM Ha aTOMHOM —
AJIEMEHTHOM, - YypOBHe. MakpoasnemenTel. MukposnemeHTsl. MoJeKyIapHbIN
YPOBEHb XHMHYECKOM OpraHu3aliu KJIETKU (MOJIEKYJSPHBIA COCTaB KIETKH).



Heopranudeckne coenuHeHust Kietku. Boma m ee posib. MuHepanbHBIE COJIN.
Oprannyeckne BEIIECTBA KIETKH.

Ypoenu opzanuzauuu scuznu. KiieTouHbli YypOBEHb OPraHM3allMM >KU3HA Ha
3emue. TkaHeBbld ypoBeHb. THIBI TKaHEW >KUBOTHBIX (dMUTEIHUANbHAS,
COCIMHUTENbHAS, MBbIIICYHAs,, HEpBHAs) U pacTeHuid (oOpazoBaTeibHas,
MOKPOBHAsl, OCHOBHAsi M MpoBojsmias). OpranHsiii ypoBeHb. OpraHu3MeHHbIN
ypoBeHb. llomynAlMOHHO-BUIOBON YpPOBEHb. bBHOre€OlEHOTHYECKUH YPOBEHb.
buonienos. buochepHsbiii ypoBeHb.

Ilpokapuomsr u 3Iykapuomwt. 1IpokapuoTbl U SyKapuoThl. bakrtepuu u ux
kinaccudukanys: mo dopme (OaUIUIBl, KOKKH, CIUPWILILI, BUOPHOHBI), TIO THITY
nuTanus (canpoduThl, MHapasuThl), MO OTHOLICHHIO K KHCIopody (a’poOsl,
aHa’poOb1). OCOOEHHOCTH CTPOEHUSI OaKTEpUN M UX KUZHEACATEILHOCTU. PoJib
OakTepuy B TPUPOAE MU >KU3HU yenoBeka. lluanoOakTepun (CHHE-3€JEHBIE
BOJOPOCIIM) M OCOOCHHOCTHM HUX CTPOEHUS U KHU3HeNesATeIbHOCTH. Poib
nuanobaxkTepuii B mpupojie. CTpoeHue KIETKU SyKapHUOTOB.

Knemounaa meopua. Ilpocmeiimiue. Bupycei. Kinerounas Tteopus u ee
nosioxkeHusi. [Ipocreiimue: >XTyTUKOBBIE, PECHUYHBIE, amMeOOWJHBIC. 3HAYCHUE
MPOCTEUIIUX B MPUPOJIC U KU3HU uesoBeka. Bupycel. CTpoeHne u 0coOOEHHOCTH
KU3HENIeATeIbHOCTH BUPYCOB. BupycHsie 3ab6oneBanus yenoseka. BUY u CITU/.
['puls1. Ponb rpuboOB B pupojie U B XO34KUCTBE YETIOBEKA.

IHonamue oOuonocuueckoit 360nw0uuu. Ioawyuonnans meopus. Illonstue
Ouosiorn4eckod  ABoOUMH.  JIUTENbHOCTh,  HEOOpAaTUMBIM  XapakTep,
HAMpPaBJICHHOCTH 3BOJIIOINU. OCHOBHBIC HAIMPABJICHUS SBOJIIOLUK. brosiornueckuii
nporpecc. buonornyueckuii perpecc. AHTPOIIOTE€HE3 U €r0 ITAIIbI.

[Ipennmoceuikyn  co3manus  HBOMOUMOHHOW Teopun Y.JlapBuHa. Jlornueckas
CTPYKTypa AapBUHHU3Ma (M30bITOUYHAS MHTEHCUBHOCTH Pa3MHOXEHHS, OoprOa 3a
CYIIIECTBOBAHME U €€ BHUJbI, €CTECTBEHHBIN 0TOOpP).CUHTETHYECKAs Teopus
ABOJIOLMHU.  MUKpPOIBOIIOLUS. BunoobOpaszoBanue (reorpaduueckoe u
sKoJIornueckoe).MakpodBotonus. J[BHKyIliMe CHJIbl ABOJIIOIMUA: MYTAIlMOHHBIN
mpoliiecc, MOMYJSIIMOHHBIE BOJHBI, U30JAIUsA. POpPMBI €CTECTBEHHOrO OTOOpa:
CTaOWIIM3UPYIOMIUHN, IBUKYIIUN, TU3PYIITUBHBIN.

Coepemennvie memoovl NOOOEPHCAHUA YCHMOUUUGOCMU OUO2E0UEHO3068 U
UCKYCCHM8EHHbBIX IKOCUCHIEM

[Tonsstne skocucremel. buoron. buonenos. buozeoyenos, cmpykmypa u 0CHOBbI
@dyukyuonuposanus. OTanuvs OMOTEOLIEHO3a OT 3KocucTeMbl. HecTabunbHbIE U
CTaOMJIbHBIE YKOCUCTEMBI. buoceoxumuyeckue nomoku. Kpyzoeopomwi éeuecmaa.
Ipunyunvr  ycmotiyugocmu  b6uozeoyenoszos. Hayunvie ocHosbl cozoanus u
nOO00epHCAHUsL UCKYCCMBEHHbIX dKocucmem. Illpouszsoocmeo pacmumenvbHoOU u
JHCUBOMHOBOOYECKOU — NPOOYKYUU:  NpobiemMbl  KOauvyecmea U — Kavecmad.
Knacmepnuuii nooxoo kax cnocob soccmanosnenuss 6u02eoxXuMu4eckux nomoKos 8
UCKYCCMBEHHbIX ~ IKOCUCmeMax. AHmuduomuky, necmuyuosl, CMUMYIAMOpbl
pocma, Y0obpeHus u ux nNpupooHvle awuanoeu. Ilpobrema ycmotiuusocmu
20POOCKUX IKOCUCTEM.

IHuwesvte yenu. Ixonozus. Ikonozuueckue haxmopel. Tunonorust >KUBBIX
OpPraHU3MOB JKOCHUCTEMBI: TPOIYIEHTHI, KOHCYMEHTBI, PEIYIIEHTHI (carmpoduTsl).



ABtoTpodsl. I'ereporpodbr.  [loHsTHe 0 mnHIIEBBIX (TPOPUUECKUX) IIEMIX
ounoreoneHo3a. IlumeBas 1enb. J/[Ba OCHOBHBIX THNa TPOPHUESCKUX Iened —
nacTOuIHbIe (1IN BbIeIaHKs) U ACTpUTHBIC (11enu pa3iokeHus ). [IumieBas ceTs.
DKOJIOTHYECKHE TUPaMUIbl (YUCICHHOCTH, Onomacchl, sHeprun). [Ipasmmo 10 %.
[Tonsitue 00 skonoruu. OCHOBHBIE MTPOOJIEMBI  JKOJOTHU. DKOJIOTHUECKUE
(bakTOphl: a0MOTHYECKUE, ONOTHICCKUE, aHTPOIIOTCHHEIE.

IKonozuueckue npoodaemvl COBPEMEHHOCMU

buocdepa u ee rpanunpl. Konnenmus ssomtorun ouocdepsr B. M.Bepnanackoro.
Hoocdepa. Texnocdepa. OcHOBHBIE TOAXOABI B YyYeHHH O Ouocdepe:
DHEPreTHUECKUN, OHOTeOXUMHUYECKU, WH(OPMALUOHHBINA, MPOCTPAHCTBEHHO-
BpEMEHHOH, HOOoChepHbId. buocgepa: smanvl popmuposanus u cyenapuu
pazeumusi. AkKmyanvHble 3Ko02UtecKue npoodaeMvl. 2100abHble, PecUOHAIbHDLE,
JIOKAIbHbLe, UX NPUYUHDBL U CTIeOCMEUsl. DKoao2udeckue npooiemvl dHep2emuiecKkoll
ompacau. Anomepnamuenas suepeemuxa. Payuonanvnoe ucnonvzosanue snepeuu
u 9HepeocHepedicenue. DHepeemuyeckas 6OezonacHocmo. TpaHcHayuoHalbHbIE
npoekmul 6 obnacmu dHepeemuru.Memoovl usyuenusi COCMosiHUsL OKpydcaroujeit
cpeovl. HMzmenenusi oxkpysicaiowell cpeodvl, KaK CMUMyl 015 PA36UMusi HAYYHbIX
uccnedosanuli u mexuoaocull. Ecmecmeenno-nayunvie nooxoovl K peuleHuro
9K0JI02UYeCKUX npobiiem, npupoodocbepezaroujue mexuonozuu. Meacoynapoonvie u
POoccUulicKue npo2pammbl peuleHus: IKOJI02ULECKUX NPooaem u ux sggdekmusrHocnmo.
IIpo6aemvl 0mx0008 u 3az2pA3HEeHUA OKPYHcarouiell cpeovl

Ilpobnema ysenuuenuss Koauuecmea omxo008. bvimosgvle, KOMMYHAIbHbIE,
npomviuiienHovle  omxoovl. CospemeHHble mexHoo2uU  cOopa,  XpameHusl,
nepepabomku u ymuauzayuu omxo0os. I[1o0xoovl K cokpawenuro omxooos,
be3omxoOnvie mexHoao2uu. MIcmouHuku 3aepsa3HeHus oxpydicaiowel cpeobwl.
Ilepcnekmusnvie  mexHonocUU  AUKSUOAYUU — NOCACOCMBUL  3ACDA3HEHUS.
oxkpydicaroweti cpeovl. Pexynomusayus nousvl u 600HuIX pecypcos. Cucmemvl
soooouucmku. MedcoynapooHvie npocpammvl no 00pawieHuro ¢ omxooamu u
COKPAWeHUIo 8030eliCmaUsl Ha OKPYICAouyio cpedy, ux 3gpgdexmuenocme.
B3aumocenzv cocmoanus oKpysicarouieit cpeovl U 300pP06b Ueno6eKa
Heepaoayus  oxpyscaower cpeovl. Ilpoepammvl  Monumopumnea Kavecmed
OKpydfcaroweri cpeovl. 3azpsazHenue 8030VUIHOM, BOOHOU Cpeobl, NOUBbl, NPUUUHDL U
cneocmeus. Illymoeoe 3aepsasnenue. Onexkmpomacnumuoe eosoevicmaue. I1/[K.
Yemotiuusocms opeanuzma u cpeovt kK cmpeccosvim 6030eicmeusm. 3abonesanus,
CBA3AHHbIE CO CHUJICEHUeM Kawecmea oxpydicaiowell cpeovl. HHousuoyaivHvle
0COOEHHOCMU OpP2AHU3MA NpU B030€UCmeul GaKmopos OKpyscaruel cpeowl.
CogpemenHvie MeXHOIO2UU COKPAULCHUS He2AMUBHO20 6030elicmeus (axmopos
okpydicaroweli cpeovl. Hayumvie OCHO8bL NPOEKMUPOBAHUS 300P0OBOU  CPEObl
obuUmanus.

Hemoncmpayuu. BuneodparmMeHTsl U GoTorpaduu mo Teme: IpoIecchl THUCHUS,
Opo’KeHHEe, MPOIECChl TUCCUMUIISIINN; MPEACTABUTEIN MPOKAPUOT M DYKAPHUOT;
O0COOEHHOCTH CTPOCHHSI BUPYCOB, MPEJCTABUTEIH I[apCTBa TPUOOB, IKOJIOTUYECKHE
CHUCTEMBI, IPUMEPHl NUILEBBIX Leneu. PacTBopeHne B BOJE XJIOPOBOAOPOIA
(muccorumanus CoIsTHON KUCIOTH), PACTBOPEHNE KPUCTAIIOB TIEPMAaHTaHATa KaJIHsI
VI MEIHOTO Kymopoca B BOJe, UCTIapeHHE BOJbI, AU(PGY3Us Maxydynx BEIIECTB



(0eKoI0Ha) ¢ TropsAlIEd JaMIOYKH HAKaJIUMBaHUSA, WCIAPEHUE KaIlld CIOUpTa C
bunbTpoBasibHOM Oymaru wiM cainderku. Penpoaykiuuu KapTUH BEJIUKUX
XYJIO)KHUKOB Ha TeMy OO0KECTBEHHOTO MPOUCXOXKACHUS KU3HU, Pa3TUUHBIX
OPUPOAHBIX AKOCUCTEM. TalNHIbl U IUIAKAThl: «XHUMHUYECKHI COCTAaB KIIETKW,
«OBOJIIOIIMOHHOE  JIPEBO  PACTEHUI», «IBOJIOIMOHHOE JPEBO KUBOTHBIXY,
«IBOJIIOIIMOHHOE IPEBO MPUMATOB U yenoBekay. [loptperst A.W. Onapuna u JIx.
b. Xonneitna, T.llIBanna, /.M. MBanoBckoro u J. JIxenunepa, A.Tencnu, B.
CykaueBa, . I'ekkens, B.M.Bepuanckoro, Y.Jlapuna. [lmakatel u MyJspKu
OpraHOB M CHUCTEM OpPraHOB pPACTEHUM, YEJIOBEKAa WU KUBOTHBIX. JleMOHcTpanus
nporiecca poTocuHTe3a.

Jlabopamopnvie onvimul. 1. CBoiicTBa 0enkoB. CBoiicTBa ritoko3bl. CBOMCTBa
caxapo3bl. CBOKCTBa KpaxMala.

Ilpaxmuuecxas paboma Ne 1. Pacrio3HaBaHHE OPraHUYECKUX COCTUHEHUIN
Ilpakmuuecxas paboma Ne 8. VIzyueHue pacTUTEIHHONU U dKUBOTHOM KIIETKU
Ilpakmuueckas paboma Ne 9. UV3ydyeHMe MUKPOCKOIMUYECKOTO CTPOCHHUS
YKUBOTHBIX TKaHEH

Ilpakmuueckas paboma Ne 10. HU3zyuenue nosedenuss npocmeriuiux noo
MUKPOCKONOM 8 3a8UCUMOCINU O XUMUUECKO20 COCMABA 800HOU CPeObl.
Ilpakmuuecxas paboma Ne 11. Hzyuenue 63aumoceésseti 8 UCKYCCMBEHHOU
9Kocucmeme — akeapuyme u cocmasieHue yeneti NUMaHus.

Ilpaxmuueckasa paboma Ne [2. V3ydeHue OBITOBBIX OTXOHIOB. Paspabomka
npoekma pazoenpHo2o coopa mycopa.

VI.AOnoruveckne ¢akToppl M NPUCHOCOOJEHHOCTh K HHM SKMBBIX
opraHusmMosB (28 u)

Ocooennocmu knumama Poccuu. 3ona apkmuueckux nycmuiHb, MyHOP U
J1ecomyHaop. Kmumar Poccun. [lpuponno-knumaruyeckue 30Hbl Poccun:
apKTUYECKUX NyCTbIHb, TYHApP, JECOTYHIp, Talru, CMEMAHHBIX U
HIMPOKOJIMCTBEHHBIX JIECOB, JIECOCTEMHAS, CTEIEH, MOTYMYCThIHb, TYCTHIHb.
Pa3HooOpa3ue u MPUCIIOCOOJCHHOCTh JKUBBIX OpPraHM3MOB K TOW WM HHOMN
IIPUPOHO- KIIMMAaTUUECKOU 30HE.

Inexkmpomaznumnaa npupooa ceema. CBer. Pa3BuTue mnpeiCTaBICHUN O
NpUPOJIE CBETa. OIJIEKTPOMarHuTHoe wu3iydyeHue. Jlnmna Boaubel. Yactora
KOJIeOaHUM. [Ilkana 3NEKTPOMATHUTHBIX BOJH. ,-JIydu, pEHTIEHOBCKOE
U3JIydeHUe, yJIbTpa(uoIeTOBOE M3ITydeHUE, BUIUMOE U3IyuyeHHE, HHPpaKpacHOe
U3JIyYEHUE U UX POJIb B MPUPO/IE U KU3HHU YEIIOBEKA.

Onmuueckue ceolicmea ceema. JIBoiicTBeHHas npupoaa cBera. @OTOH. 3aKOHbI
OTPaKECHUS U TIpejoMiIeHUs] cBeTa. OTHOCUTEIBHBIN MOKa3aTeab MPEIOMIICHUS.
dakTophl, BIMSIOIIME Ha TMOKa3aTeldb MPEJIOMJICHUS: TPUPOJa BEIIECTBa,
TeMIlepaTypa, JJIMHA BOJIHBI Majaroiiero manydeHus. Pedpakromerp. Jlucnepcus,
nudpakiys 1 “HTep(dEepeHIns CBeTa.

Ceéem u npucnocoodieHHOCHb K HeMy JHCUBbIX Op2aHu3Mo6. BrnusHue cBeta Ha
OpraHU3alMI0 >KU3HEHHOTO IMKJIa OPraHU3MOB. BHOPUTMBI. DOTOCHUHTES.
Knaccuduxkarus pactennii Ha CBETOMIOOMBBIE, TCHETIOOUBBIC I TEHEBBIHOCIIUBBIC.



dotoTponu3M. 3HAUYEHUE CBETa  JJISI  OPUEHTAIIMU KUBBIX CYIIECTB B
MPOCTPaHCTBE. BUOMIOMUHECIICHIINS U €€ POJIb B )KU3HU KUBOTHBIX.

Buympennaa nepzus Makpockonuueckou cucmemul. TepMOIUHAMUKA U €€
MPOTHOCTUYECKOE 3HAYeHHWE. BHYTpeHHsA SHEPIUsl  TEPMOJMHAMHYECKOU
cucteMsbl. [lepBoe Havyano tepmoauHamuku. Tertonepenada. TenaonpoBOgHOCT.
KoHnBek1Ms: eCTeCTBEHHAs M IPUHYIUTENbHAS. TenaoBoe n3IydeHue.

Tennosoe pasnosecue. Temnepamypa. BTtopoe Hayajlo TEPMOIUHAMUKH.
KommuecTBo TETUIOTHL. TeroeMKocTs. TermoBoe paBHOBECHE.
TepMoaMHAMHUYECKUE CHUCTEMbI TpPEX THUIIOB: H30JIMPOBAHHBIC, 3aKPBIThIE U
OTKpBITHIE. Temmeparypa, Kak mapaMeTp COCTOSHHS TEPMOJUHAMUYECKON
CUCTEMBL.

Temnepamypa u npucnocod1eHHOCHIb K Hell HCUBBIX OP2AHUIMOB.
Tepmoperynsuuss B KUBOM Ipupone. TeIumonpoaykuuss U TEIUIOOTAAda.
MexaHu3mMbl TEPMOPETYJISIIUM  KMBOTHBIX W pacTeHuid. Temmeparypa Tena
yeloBeka u ee (¢usnojoruyeckas poib. Kiaccudukaiusi SKHUBOTHBIX 10
TEMIEPATYPHOMY  PEXKHMY Ha TOMOHOTEPMHBIE NOMKWIOTEPMHBIE U
rereporepMubie. Kiaccudukaiuss opraHu3MoB 10  TEMIEPATYPHOMY HHTEPBATY
OOWTaHUA: IBPUTEPMHBIE U CTEHOTEPMHBIC. AKKIUMaTU3alus. TemMrepaTypHbIi
PEXKUM.

Cmpoenue monekyavt u pusuueckue ceoiicmea 600vl. CTPOCHUE MOJICKYJIbI
BoJbl. Boma kak pactBoputenb. PU3MYECKHUE CBOMCTBAa BOJBI: AHOMAJIbHAA
TeMrepaTypHasi 3aBUCHUMOCTh IUIOTHOCTH BOJbI; BBICOKOE TMOBEPXHOCTHOE
HATSDKCHUE BOJIbI; AHOMAJIbHO BBICOKHE 3HAUYEHHUs TEeMIlepaTyp KUIICHUS U
TIJIaBJICHUSI BOJBI; BRICOKOE 3HAUYCHHE TETIOEMKOCTH BO/IBI.

3HaueHne PU3NYECKUX CBOMCTB BOABI JUIsl IPUPOJIBI.

Inexkmponrumuueckana  ouccoyuayusn.  OCHOBHBIC  TOJIOKECHUST  TEOPHUH
anekTponuTuueckorn auccounanuu (TO). DneKTpoauTbl U HEINEKTPOJHTHI.
Knaccudukaiys MOHOB MO pa3jiMdHbBIM OCHOBAHHUSAM. MeEXaHU3MBI TUCCOIUAIIUN
AIIEKTPOJIUTOB C Pa3HBIM TUIIOM XUMHUUYECKOU CBA3U. CTENEHb 3IEKTPOITUTUYECKON
nuccouranuu. Cou, KUCIOTHI U OCHOBaHMS B cBeTe TO/I.

Pacmeopumocms. pH, kak noxkazamensv cpedvt pacmeopa. PacTBOpUMOCTb U €€
KOJIMYECTBEHHAs! XapaKTepUCTUKa — KOIPPUIIMEHT pacTBOpUMOCTU. MaccoBas
JI0JIs1 pACTBOPEHHOTO BEILIECTBA B PACTBOPE.

Bona xak amdomnut. [lonstue pH pactBopa. 3nauenue pH B npupojge. 3HadeHuUs
pH dusnonornuecknx KuaKocTel 4eaoBeKa B HOpME.

Xumuueckue ceoiicmea 600bi. XVUMHUECKHE CBOMCTBA BOABI. B3amMopelicTBHE
BOJbl C METaUlaMu. B3auMoneucTBHE BOABI C OKCHAAMH. [ maparamus.
B3aumoneiictBue Boabl ¢ coiisiMu. ['maponm3. Pasznokenue Bojabl. Ilonsarue o0
AIEKTposIHN3e U (poTonmuse.

Booa - abuomuueckuii gpakmop 6 yncuznu pacmenuii. Pons Bonsl B Ouocdepe:
KOJBIOCTh JKM3HHU, cpela OOWTaHUS, YYACTHUK OHOXUMHUYECKUX TIPOIECCOB,
YYaCTHHUK CO3J]aHUsI OMOTEOIEHO30B, PETYNIATOP KIUMaTa Ha IutaHeTe. | uaponus
OpPTraHMYECKUX BEIIECTB B JKHUBBIX Opranm3Max. Kimaccudukamms pacTeHUil Mo
OTHONIIEHUIO K KOJMYECTBY BOJBI B OKpYXalomel cpeae: Tuaato(ursl,
TUAPOQPUTHI, TUTPOPUTHI, ME3OPHUTHI, KCEPODUTHI.



Conenocms, kaxk aodouomuueckuii ¢pakmop. Comu. Krmaccudukanus comeit.
Haubonee pacnipocTpaHeHHbIE KUCIbIE COJM, UX NpuMeHeHHe. XKecTKOCTh BOJbI.
Conu kak muHepanooOpasytouue BemecTtBa. Conu — abuotuyeckuid (paxTop.
[Ipucnoco6IeHHOCTh PaCTeHUN M JKMBOTHBIX K PAa3jIMYHOMY COJIEBOMY PEKUMY.
BistHue conu Ha OpraHu3M 4eJIOBEKa.

Ilousa, kax adbuomuueckuit ¢pakmop. lloHsTrie 0 TOUBE U KJIACCU(PUKALUS
nouB. Ilpouecc mnouBooOpazoBanus. Onaduueckue (GaKTOpsl Cpelbl U
PUCHOCOOJIEHHOCTh K HUM >KMBBIX OPraHU3MOB. 3HAY€HUE MOYBBI B MPUPOJE U
YKU3HH YEJIOBEKA: Cpe/ia OOUTaHUS KUBBIX OPraHU3MOB; 3KOHOMHYECKOE 3HAUYEHHUE,
o0namaeT IUIOAOPOIUEM, OKAa3bIBa€T CYIIECTBEHHOE BIMSHHE Ha COCTaB M
CBOMCTBa Bceil ruapocdepbl 3eMiM, SBIAETCA TJIaBHBIM PETYJISITOPOM COCTaBa
atMocdepbl 3eMIId, BaXKHEHIIMI KOMIOHEHT OunoreoneHo3a. [{BeT n nuarnoctuka
MIOYB.

Buomuueckue gaxmopvr oxpysycarwowieii  cpedvl. buotuueckue (HaKTOpBHI.
buotnyeckne  B3aMMOOTHOLICHMS ~ MEXJIy  OpPraHh3MaMHu:  KOHKYPEHLUS,
XMIHUYECTBO, CUMOMO3 (MyTyalu3M, KOMMEHCAIM3M), Hapa3suTU3M (3KTO- U
sHAonapa3utsl). [Ipumepsl OMOTHUYECKUX B3aUMOOTHOILIEHUH B IPUPOJE.
Jemoncmpayuu. BuneodparmeHtsl u ¢oTorpaguu 1Mo TeMe: XapaKTepHbIC
OMOreoLeHO03bl IPUPOIHO-KINMAaTHYECKUX 30H Poccuu; pa3BuTue npeacTaBieHui
O TpUpPOAE CBETa; OMOIIOMUHECLICHILIMS; TEIJIoNepenaya U TEIUIONPOBOJHOCTD;
OMOTHYECKHE B3aUMOOTHOLIEHUSI MEXAY OpraHu3MaMu;

Kaptsl: npuponHo-knumaTryeckux 30H Poccnn, mouBeHHas kapra Poccnn.
[loptpersr: @. I'pumanbau, X. Iroirenca, O. @Ppenens, M. Ilnanka,
[Ix.Makcenna, B.B. [lokyuaeBa. Illkama 31€KTpOMarHuTHbIX BOJH JIxk.
Makcpema. OTpakeHue U TpesioMmieHue cBera. Jlucnepcuu cBeta U 0OpaTHBIN
HKCIIEPUMEHT M0 «CMEUIEHUIO» UBETOB. SBneHue nudpakumu. KuBble wumm
repOapHble IK3EMIUISPbl IMPEACTABUTEIEH CBETOMIOOMBBIX WU TEHEBBIHOCIMBBIX
pacteHuil. PaboTa MpoOTUB CHJI BHEUIHETO JaBJIEHUS 3a CUET PACIIUPEHHUs rasa.
OnexTpuzanys BOJbl. AHOMajbHas TEMIEpATypHas 3aBHCHUMOCTb ILIOTHOCTH
BoAbl. Hucxoadmuili IMOTOK XOJIOZHOM M BOCXOISMIIMM IMOTOK TEIJIOM BOJBI.
BblcOkO€ TOBEpXHOCTHOE HATSDKEHHME BOJABL. PacTBOPMMOCTH  BEIIECTB B
HEIOJSIPHBIX M TMOJSAPHBIX  pacTBopuTelsX. IIpoBepka 31neKTpoOnpoBOAHOCTH
pacTBOPOB 3JEKTPOJUTOB W HednekTpoauToB. Ompenenenne pH pacTBopa
PA3JIMYHBIX XKUIAKOCTEW. B3amMoziencTBrue BOAbI C METaUIaMU. B3anMoiencraue
BOABl C oKcuaamu. ['miaponu3 cojied, 0Opa30BaHHBIX CUJILHBIM OCHOBAaHHEM U
cnaboil KUCIOTOM M HAoO0OpOT. PacTeHus pa3nuyHBIX TPyNN MO OTHOIICHHUIO K
KOJIMYECTBY BOJIbI B OKpY>Katolel cpene (>KUBbIe K TepOapHble SIK3EMIUISPHI).
[lepexona cpemHel comu B KUCIYIO U HA000pOT. [IpurotroBiieHue xecTkoi BOAbI U
uccienoBanue ee cBouctB. [lomyuenue ruapokcokapboHara Menu (Manaxura) U
HCCIIEIOBATh €T0 CBOMCTB.

Jlabopamopnvie onvimel.  1.Habmonenune uHTEpGEPEHIMOHHOW KapTHUHBI Ha
MBUTBHOU TuTeHke. 2.HabGmronenne audpakuuonHoil kaptunbl. 3. HaGmonenue
pacnpoCTpaHEHUs! BOJHBIX PACTBOPOB 10 PACTEHHUIO.

Ilpakmuuecxas paboma Ne [13. U3zyuenue npucrioCOOJEHHOCTH OPTraHU3MOB K
cpene oouTaHws.



Ipaxmuueckas paboma Ne [4. VI3ydueHne BOIHOBBIX CBOMCTB CBETA.
lIpakmuueckas paboma Ne 15. 3yuenre n3o0paxkeHusi, 1aBaeMoro JUH30H.
llpakmuueckas paboma Ne 16. U3mepenuie yaenbHON TEMIIOEMKOCTH BOIbI.
Ilpakxmuuecxkass paboma Nell. W3yueHuwe KECTKOM BOJbI M yCTpaHEHHE €€
KECTKOCTHU

Ipaxmuuecxkas paboma Ne [8. VccnenoBaHHWe cpellbl pacTBOpa COJIEM M COKa
pAaCTECHUH.

Ilpakmuuecxas paboma Ne 19. N3yuenune coctaBa mous

Vll.IIpocrpancTBo u Bpems (6 1)

[lonaTnss mpocTpaHcTBa M BpeMeHHU. [IpoCTpaHCTBO M BpeMs B KJIACCHYECKOU
MexaHuke HproToHa. AGcooTHOE TPoCTpaHnCcTBO. OAHOPOIHOCTh TPOCTPAHCTBRA.
M3oTponHOCTh mpocTpaHcTBa. VHepuumanpHas cucTeMa OTCYeTa M IEPBBIM 3aKOH
Herotona. IlpeoOpazoBanusi ['anmwiess ¥ NpUHIMI OTHOCUTENbHOCTH [anmuies.
AGcomoTtHoe Bpemsa. CnenuanbHas Tteopusi oTHocuTenbHoctu (CTO). [IBa
noctynara CTO u oCHOBHBIE CIENCTBUS, BBIT€Karomue U3 HUX. OOmas Teopus
orHocutenbHocTH (OTO). buoputmel.  buoputmbl. Tumsl OMOPUTMOB:
¢uznonornyeckue U 3Kosiornyeckue. [Ipumepsl paznuuHbIX TUIIOB OMOPUTMOB y
pacTeHui 1 )kUBOTHBIX. DoTonepuoan3M. buopuTMel yenoBeka. JJMCHHXPOHU3M.
CnocoObl mepenaun uHpoOpManMu B XKuUBOM mnpupoxae. llepBas u BTOpas
CUTHAJIbHbIE cucTeMbl. OOMeH uH(oOpManued Ha pPa3IUYHbIX YPOBHSX
OpraHu3aluu AKU3HH. Peakiun MaTPUYHOTO CUHTE3a (mpuHIUT
KoMIuieMeHTapHocTH). Daromuto3. Pediuekc, Dtonorus. Mudopmanms u yenoBexk.
Bo3HUKHOBEHHE U pa3BUTHE HOCUTENEH MH(OpPMALUMU C JIPEBHEUIINX BPEMEH [0
HaIIero BpEMEHU. DBOIIOLHUS COBPEMEHHBIX MH(DOPMALIMOHHBIX PECYPCOB
Jlemoncmpayuu.

Buneodparmentslt 1 dororpadbun mo Teme: pazUyHbIE TUIBI OHOPUTMOB Y
pacTeHui U )KUBOTHBIX, COBPEMEHHbIE HHPOPMAIIMOHHBIE PECYPCHI.

[TopTpeTbl «COB» U <«GKaBOPOHKOBY» - BBIJAIOIINXCS JESITENEH HAYKU, TUTEPATYpPbI
Y UCKYCCTBA.

Tabnuibl o 6uocuHTE3y Oenka, haroruTosy, pedaeKToOpHbIC TyTH.

VIll.IToaroroBKa u 3alIATa UCCIET0BATEIBLCKUX MPOEKTOB (7 4acoB)
BbllonHeHHe  SKCIEPUMEHTANbHOM  YacTM  MCCIENOBATENbCKOM  paboThl,
oopmieHue paboThl. YueHnyeckass KOHQEpPEHIHS MO pe3yJbTaTaM BbIITOJTHEHHBIX
MPOEKTHBIX M MCCIIEIOBATEIbCKUX PA0OT JECATUKIACCHUKOB (MHIMBUYaIbHBIX
WJIU TPYTINOBBIX ).

11 knacc

Tema 1. IloBTopenue kypca 10-ro kinacca (7 4)

MHoroo6pa3ue ecTeCTBEHHOIO MUpPa: MEraMup, MaKpOMHUP, MUKPOMHUD.
Bcenennasi, rajnakTWKy, 3BE3/bl, COJHEYHAs CHCTEMA. OCHOBHBIC IIOHATUS U
3aKOHBI JBMKEHUS HEOECHBIX Tel. 3eMs, €€ CTPOEHHUE M TIe0JIOrMYEeCKUe
obosnouku. [lonsatue o Mukpomupe u Hanomupe. buocdepa. YpoBHu opranuzanuu



®u3HM Ha 3emse. buocdepa u ee rpanunbl. MOJEKyIApHBIA, KIETOUHBIH,
TKAHEBBbIM, OPraHU3MEHHBIN, MOMYJSIIMOHHO-BUIOBOM, OHOLIEHOTHYECKUNH U
OorocdepHbIl YPOBHM OpraHM3allMu >KM3HU Ha 3emjie. DKOJOTUYECKUE CHUCTEMBI:
OCHOBHbIE MOHATHUS (L[ENU TMHUTAHUS, WUIIEBbIE MUPAMUIbI, 3KOJIOTHUYECKHE
dakTopsl). OCHOBHBIE MOJOKEHUS CHHTETUYECKOU TEOPHUH IBOJIOLIUU.
EcrectBennsbiit or60p 1 ero ¢hopmbl. MyTtanuu u ux kiaaccudukamus. Makpo- u
MaKpO3BOJIIOIUS. DIIEMEHTHI TEPMOJIMHAMUKHI U TEOPUUA OTHOCUTEIBLHOCTH.
Hayana repMoiMHAMUKA. DJIEMEHTHI TEOPHH OTHOCUTEIBHOCTH.

Hemoncmpayuu. BuneodparMeHTsI U CIAiIBI TIO TEME.

Tema 2. Mukpomup. Atoma. Bemecrsa (344)

Ocnoenble ceedeHus o0 cmpoeHuu amoma. IDBOJIOLUUA IPEACTABICHUU O
ctpoeHun atoma. Moaenu ctpoenus aromoB J[k. Tomcona u 3. Pesepdopna.
IToctrynarsl kBanTOBOM Teopun H.bopa. IIpoTOHHO-HEUTPOHHAs TEOPUS CTPOECHUS
atomHoro snapa JI. VBamenko u B.l'eitzenOepra. M3orombl. DnekTpoHHas
o0oyiouKka aroMa. DHepreTudyeckue ypoBHHU. [IoHSTHE O AIEKTPOHHOM OOJIaKe.
Ilepuoouueckuit 3axon. Omxpvimue /[.H. Menoeneegvim nepuoouueckozo
3aKkona. IIpeanochUIKM OTKPBITUS TMEPUOJUYECKOrO 3aKoHa. [lepBbie MOMBITKH
kiaccudukanuu xumuyeckux osnemeHToB. Otkpeite .M. MennaeneeBbiM
IIEPUOJIMYECKOr0 3aKOHA. lleproanYHOCTP B M3MEHEHUM CBOWCTB XUMHUYECKHUX
AIIEMEHTOB W uX coeauHeHud. [lepmonnueckuii 3axkoH B ¢opmynuposke [[.H.
MenneneeBa. COBpPEMEHHBIE MPEICTABICHUS O MPUYAHAX MEPUOIUYECKOTO
W3MEHEHHUS CBOWCTB XMMHMYECKUX JJIEMEHTOB U HMX coeauHeHuil. CoBpeMeHHas
dbopmynupoBKa nepuoauyeckoro 3akoHa. Ilepuonuueckass cucTeMa XUMHYECKUX
AJIIEMEHTOB, KaK rpauyeckoe 0ToOpakeHue Mepuoanyeckoro 3akoHa. CTpykrypa
nepuoandeckoi Tabsuipl. [lepuoasl (Oombiue U Manbie) U rpynmbl (TJIABHBIE U
MOOOYHEIE).

3HaueHue nepuoouuecKoz0 3aKOHA U NEPUOOUYECKOU CUCHEMbl XUMUUECKUX
anemenmos JI.U. Menoeneesa o0na popmuposanus ecmecmeeHHOHAYYHOU
KapmuHbl Mupa.

[IporHocTrueckass Cujia M 3HAYEHHUE IEPUOJUYECKOr0 3aKOHA U IMEPUOJAUYECKOU
CUCTEMbl. 3HAYEHHUE TNEPUOJMYECKOTO 3aKOHA U MEPUOJUYECKOU CHUCTEMBI
xumudeckux aneMeHtoB JI. M. MenaeneeBa 1yl pa3sBUTHS HAYKM U MOHUMAHUSA
XUMHUUYECKON KapTUHBI MUPA.

bnazopoonwie zaswvl. bnaroponnbie raspl, mpuYMHa HUX CYLIECTBOBAHUS B
aTOMapHOM COCTOsIHUHU. [IpumeHeHue 0J1aropoIHbIX Ta30B.

Honnaa xumuueckasa ceazp. VIonsl u ux knaccuukanus: no 3apsay (aHUOHBI U
KaTUOHBI), 110 COCTaBY (MPOCTHIE U clIokKHBIE). Cxema 00pa3oBaHUs HOHHOM CBSI3U.
HoHHbIE KpUCTALTNYECKUE PEIICTKU. XIJIOPUA HATPUSI — TUITUYHBIN TTPEACTaBUTEIIb
COEIMHEHUI C NOHHBIM TUIIOM CBSI3H.

Koeanenmnan xumuueckan céazb. KoBaleHTHas CBA3b KaK CBA3b, BOZHUKAIOIIAS
3a cder oOpa3oBaHUS OONIMX OJJIGKTPOHHBIX TMap TMYTEM TMEPEKPHIBAHMS
ANIEKTPOHHBIX opOuTaneil. KpatHocTh koBasieHTHOM cBsi3u. OOMEHHBIE U JOHOPHO-
AKLENTOPHBIE MEXAHU3MBbI oOpa3oBaHUs KOBAJIEHTHOU CBSI3H.



OnextpoorpunarensHocth (30). Knaccudukanus xoBaneHTHBIX cBsizeit: mo D0
(monsipHast 1 HenoJsipHas ). Jlumonu.

Memannwt u cnnasvt. Memannuueckas xumuueckasn ceazp. O061mue puznueckue
CBOMCTBAa METAJUIOB: AJIEKTPONPOBOJHOCTh, IPOYHOCTh, TEIMJIONPOBOIHOCTb,
MeTaJUIMYeCKHi OJ1ecK, miacTuyHoCcTh. CrutaBbl YepHbIe U 1IBeTHBIE. CTab, YyTyH.
Jlatyup,  OpoH3a,  MeJbXHOp.  MeTaluiMuyeckas  CBA3b.  3aBHCHMOCTH
ANEKTPONPOBOIHOCTA METAIUIOB OT TEMIIEPATYPHL.

Moanexynapnuo-kunemuueckasa meopus. OCHOBHBIE IOJOXEHUS MOJEKYISIPHO-
KMHETUYECKOU Teopuu. MneanpHpii ra3. YpaBHEHHE COCTOSHHUS UACAIBHOTO Iasa.
Azpezamnule cocmoanusa eeuwecme. 1'a3000pa3znoe cocrtosinue. 3akoH ABOrajipo u
CIeNCTBUS W3 Hero. MonspHbld 00beM ra3oB npu H.y. JKUAKOE COCTOSIHUE
BeecTB. TekyuecTb. TBepaoe cocrosiHue BemecTBa. Kpucramueckue peneTku
pa3HbIX TUIIOB JJIA TBEPAOTO COCTOSIHMS BemiecTBa. [loHsTHe 0 muiazme. Breicoko-
Y HU3KOTEMIIEpaTypHas IJIa3Mbl U UX IPUMEHEHUE. B3anMHbIE TEpexoibl MEXKTY
arperaTHbIMU COCTOSIHUSIMU BEILIECTB.

Ilpupoonwiit 2a3. 1IpupoaHbIil ra3, €ro COCTaB W HANPABICHUS WCIOJIB30BAHUS B
KAaueCTBE TOIIMBA U XMMHYECKOro cbipbsi. KouBepcusa merana. CHHTE3-Ta3 U €ro
UCIIOJIb30BaHUE ISl TIOJYYEHHUS CHHTETUYECKOro O€H3MHa M METaHoJIa.
[IpenenpHble W HeEOpeAenbHbIE YriIeBOAOpoabl. KadecTBEHHBbIE peaklUMH Ha
KpaTHYIO CBA3b. buoras.

Kuokue eewgecmea. Hegpms. HedTh, ee coctaB, (usnueckue CBOWCTBA U
MPOUCXOXKJIEHUE. DKOJIOTHYECKHE TIOCHEACTBUS pa3iuBa HePTH M CrOCOObI
OOpBHOBI C HUMH.

[TonmyTHeIt HedTsHOM ra3, ero coctaB. llpoieccel mepepaboTku HePTH:
pextudukanusa u KpekuHr. [IpoaykTel nepepaboTku HE(TH U UX UCTIOIb30BAHKE.
Teepooe cocmoanue eewgecmea. Kuoxkue kpucmannwvl. Kpucramimyeckue u
amop¢Hble BemecTBa. I[lpusHaku u cBoiicTBa amoppHOCTH. OTHOCUTENBHOCTD
UCTUHBI B XuMHUH. JKUIKHE KpHUCTAUIBI W HMX MOPUMEHEHHE B TEXHHKE.
OTHOCUTEITLHOCTh HUCTHHBI B OMOJIOTHH U (hU3HUKE.

Knaccugpuxkauus Heopezanuueckux eeuiecmeé u ee OMHOCUMETbHOCHLb.
Knaccudukanusa npupomnbix BemiecTB. OpraHuyeckue ¢ HEOPraHUYECKUE
BemectBa. M3omepusi. Krnaccudukarnuss Heopranudeckux BemecTB. [IpocTsie
BEI[ECTBA: METAJUIbl, HEMETAJUIBI, O1aropoHbie ra3bl. OTHOCUTEIBHOCTD JICJICHUS
MPOCTHIX BEHIECTB HAa METaUIbl U HEMETaUlbl. AJUIOTPONHS U €€ MPUYMHBIL.
CrnoxHble BEIECTBA: OKCHJbI, KUCJIOTHI, OCHOBaHUS, COJH. OTHOCUTEIHHOCTD
KJIaCCU(PUKALIMU CIOKHBIX BEILIECTB.

Knaccuguxayus opeanuueckux coeounenuit. OcoOEHHOCTH COCTaBa, CTPOSCHUS U
CBOMCTB OpraHU4ecKux coelMHeHU. OCHOBHBIE TOJIOKEHHS TEOPUU XUMHUUECKOTO
ctpoenus A. byrneposa, @. Kekyne, A. Kynepa.

N3omepus, kak (QYHKIMS XUMHYECKOTO CTPOCHUS HA MPUMEPE STUIIOBOTO CIIMPTA
U TUMETUI0BOTO 3upa. [IpuuuHbl MHOr0OOpa3ust OpraHu4ecKuX COeTUHEHUI.
Knaccudukanys opraHMYecKHX COCAMHEHUH. YTJICBOJOPOMABI: alKaHbI, aJKCHBI,
QJIKUHBI, aJKaJueHbl U apeHbl. Kilacchl OpraHMYecKHX COEIWHEHHM, MOJIEKYJIbI
KOTOPBIX cojepKaT (yHKIIMOHATIBHBIE TPYIIIIBI: THIPOKCUIBHYIO, KapOOHUIBHYIO,



KapOOKCUIIbHYI0, aMHHOrpymiy. OTHOCUTEIBHOCTh JEJNEHUS OpraHMYeCKHX
COEIMHEHUI HA KJIACCHI.

Ilonumepoli. OCHOBHBIE TMOHATHS XHMHUHU BBICOKOMOJEKYJISIPHBIX COEIUHEHHIA:
MOHOMeEp, TOJIMMEpP, DJIEMEHTApHOE 3BEHO, CTENEHb nojaumepuzanuu. CrnocoObl
MOJYYEHHS] TOJMMEPOB: PEAaKUUU TMOJMMEPU3ALUU M  MOJUKOHJICHCAIUU.
buononumeps! 1 UX 6MoJIOTUYECKAs POIIb.

[Inactmaccel. Tepmorutactel W peakromiactel. [IpencraBuTenu IwiacTMacce u
obnactu ux npuMeHeHus. Bomokna. [Ipupoanbie (KUBOTHOTO U PacCTUTEIHBHOTO
IPOUCXOXKJICHNA) U XUMHYECKHE (MCKYCCTBEHHBIE WM CHHTETUYECKHE) BOJIOKHA.
[IpencraBuTenn BOJOKOH © 00OJacTM MX MpuMeHeHus. Heopranumueckue
MOJINMEPHI, KaK BEIIECTBA aTOMHOM CTPYKTYpHI.

Cmecu, ux cocmae u cnocobvl paszoenenus. I[loHATHE O CMECH, KAK CHUCTEME
COCTOSIIIEN M3 pa3IMuHbIX XUMHUYeckux BemiecTB. Krnaccudukamus cmecedt mo
BU3YaJllbHBIM MpH3HAaKaM (IFOMO- M TETEpPOr€HHbIE CMECH) U IO arperaTHoMy
COCTOSIHUIO (TBEpABIC, )KUJIKUE U razoo0pa3Hblie cMecu). CocTaB cMeceii: MaccoBas
U o0beMHas J0onM KOMIOHeHTa cMecu. CrnocoObl pa3elieHuss CMECeu.
Jucnepcuvte cucmemsl. Ilonsitue mucnepcHou cucreme. Kiaccudukanms
JUCIEPCHBIX CUCTEM IO pa3MepaM JAHUCIEPCHOMN (ha3bl U arperaTHOMY COCTOSIHUIO
JTUCIIEPCUOHHON Cpefbl U AUCIIepCHOM (ha3bl. 3HAUYEHHE IUCIIEPCHBIX CHCTEM B
IpUpozeE, IOPOMBIIUICHHOCTA W IIOBCEJHEBHOM  JKM3HM  YEJIOBEKA.
['pybonucnepcHble cHCTEeMbl W HX Kiaccupukauus (CyCHEH3UH, 3MYJIbCHUH,
a’po3onu). IIpuMeHeHre 3THUX CHCTEM B TE€XHUKE W ObITy. TOHKOAMCHEPCHBIE
(KoIONIHBIE) CUCTEMBI, WX Kiaccupukamus (3omu u renum). Koarymsuus.
Cunepesuc.

Jlemoncmpayuu.

Buneodparmentsl u ¢goTtorpapuu Mo TeMe: HEOHOBas peKiaMa M aproHOBOM
CBapKkoW, JAupmxkalbiaeil M  BO3AYIIHBIX IIapOB, 3allOJHEHHBIX  TEJIUEM,
OaNbHEOJIOTUYECKUE DPAJIOHOBbIE BaHHBL. Paznuunble (OpMbI NMEPUOAMUYECKOMN
cucteMbl xumudeckux aementoB [[.M.Menzaeneesa. [loptpersr: JI. Byabonpana,
JI. Hunbcona, K. Bunknepa, A. bytnepoa, @.Kekyne, A. Kynepa. Moaenu
KPUCTAJUIMYECKUX PELIETOK: XJIOpHJA HaTpUs, MOJa, YIJIEKUCIIOro ras3a, aamasa,
rpagura. OOpas3ipl MUHEpPAJOB W BEIIECTB C HOHHBIM THUIIOM CBSI3U (OKCHIA
KQJIbLIMS, PA3JIMYHbIX COJIEW, TBEPABIX IIEIOYEH, rajnTa, KajJblWUTa); BEIIECTB C
KOBAJICHTHBIM THUIIOM XUMHUYECKOM CBS3H.

Komnekuuu: MeTaiios, CIIaBOB; BEIIECTB U MATEPUAJIOB, MOJIyYaeMbIX HA OCHOBE
OPUPOAHOTO Ta3a; HEPTh U MPOAYKTHI €€ mMepepaboTKu; aMOp(HBIX BEIIECTB U
MaTepuayoB; MNPUOOPOB HA OCHOBE >KUAKUX KPUCTAIOB; MPOCTBIX M CIIOKHBIX
BEILECTB; IUIACTMAcC, BOJIOKOH, HEOPTaHMYECKUX TOJMMEpPOB (MUHEpAIOB U
TOPHBIX TOPOJI); OpraHUYecKux coeauHeHui. J(uddy3us TymmMcThIX BEIIECTB C
TopsIel JamMmouky HakamuBanus W Auddy3uss TnepmMaHTaHata Kajaus WU
cynbdara menu (I1) B Boze.

[TpuGopbl Ha OCHOBE HHM3KOTEMIEpAaTypHOW TuUIa3Mbl (Ta30BbIE  Ja3ephl,
IJIa3MEHHBIE TAHEIH TEJIEBU30POB U T.1I.)

[apocrepkHeBble W OOBEMHBIE MOJEINW MOJEKYJ NEPBBIX IMpeICcTaBUTENeH
penenbHBIX YTIIeBOAOpPONOB, CTpykTyp Oenka um JIHK. ®usuueckue cpoiicTBa



ra3oo0pa3HbpIX (MpomaH-OyTaHOBAas CMECh B 3aKWTANKE), JKUIKUX (OCH3WH) W
TBEpbIX (apaduH) aJTKaHOB: arperaTHOE COCTOSIHUE, PACTBOPUMOCTD B BOJIE.
['openue mnpomnan-0yraHoBod cMecu (3akuranka). OTHOIIEHUE NpPENeTbHBIX U
HEIpeleNbHbIX YIJIEBOJIOPOJOB K PAcTBOPY IE€pMaHraHaTa Kajausi U OpOMHOM
Bozie. OOpa3zoBaHue He(PTIHOM IJIEHKU HA TIOBEPXHOCTU BOJIBI.

OO6HapykeHue HenpeIeTbHbIX COSAMHEHUH B )KUJIKMX He(PTenpoayKTax.
[Tonyuenne mmactuueckoit cepol. llomydyenue Oenoro docdopa. Ilomyuenue
JUCTWITUPOBAHHOM  BOABL. (OyuCTKa CMECHM KPUCTAUIOB JUXpomaTra W
nepmanranara kamus. OOpasmpl pa3IMYHBIX JAUCIIEPCHBIX CHUCTEM: 3MYJIbCHUH,
CYCIIEH3UH, a3pO30JiM, Teld W 30id. lloslydeHHwe KOJUIOMOHOTO pacTBopa H3
xnopuaa xxenesa (I). Koarymsmus momydenHoro pactBopa. dddext Tungans.
Jlabopamopnvie onvimsi. 1. KOHCTpyupoBaHUE MEPUOIUYECKONW TaOIUIBI
XUMHYECKUX DJJEMEHTOB C MCHOJIB30BAHUEM KapToueK. 2. (O3HAaKOMIIEHHE C
KOJUIEKIIUSIMA METAJUIOB U CIUIaBOB. 3. BpOyHOBCKOE IBMKEHUE YACTUL] TN WU
[[BETOYHOU ThUIbLBI B Boje. 4. [IpoBepka mpubopa ajis MOJy4EHHS Ta3oB Ha
FEPMETUYHOCTh. 5. YBEIHMYECHHE MAaBICHUA >KUAKOCTA TpU €€ cxatuu. O.
CpaBHeHUE KOJeOaTeNbHbIX JBUKEHUN MOJIEKYJ BOJIbI U JibJia ¢ nmomoiibio CBY.
7. BoplmapuBaHue pacTtBopa NOBapeHHOW coyid. DuibTpoBaHUE TeTEPOTCHHOU
cmecu. OTcTanBaHue, Kak crnoco0 pas/iesieHus: CMece IeKaHTaIuell U ¢ TIOMOIIBIO
JEUTEIbHON BOPOHKU. 8. O3HAKOMIIEHUE C TUCIIEPCHBIMH CUCTEMaMHU
llpakmuueckas paboma Ne [. W3ydyenuwe ¢doTtorpapuii TPEKOB 3apsKEHHBIX
YacTHLI.

Ilpaxmuueckas paboma Ne 2. TlomydyeHue, coOrupaHue U pacro3HaBaHUE Ta30B.

Tema 3. Xumuueckue peakuuu (13 4)

Xumuueckue peakuyuu u ux kKiaccuguxkayuna. XUMUUYECKUE PEAKIUUA WIH
XUMUYECKUE SBJICHUS, HUX OTIWYUS OT (Qu3nueckux sBieHuid. Peaknuu 6e3
M3MEHEHHSI COCTaBa BEIECTB: AJUIOTPONM3alMK W H30Mepu3anuu. Peakuwuw,
UIyIINE C U3MEHEHHWEM YHCIIAa M COCTaBa BEIIECTB: COCIWHEHUS, Pa3lIOXKEHUs,
3aMmerenusi, oOMeHa. Peakiuu, mpoTekaronue ¢ BbIJCICHUEM WIN MOTJIOMEHUEM
TEIJIOTHI: 9K30- M JHAOTepMUYeckue.  Jlpyrue mnpusHaku Kiaccupukanuu
XUMUYECKUX peakiui Ha mpumepe cuHre3a okcuga cepsl (VI): u3MeHnenue
CTETICHEH OKHCJICHHUSI DJEMEHTOB, OOpa3ymOIIMX  BEMIECTBA, HCIOJIb30BAHUE
KaTajn3aTropa, arperaTHOe COCTOSTHUE BEIIECTB, HAITPABJICHHUE MPOIIECCOB.
Crkopocmb xumuueckoii peakyuu. 11oHATHE O CKOPOCTH XHMHYECKON pEaKIIUu.
['oMOreHHbIE U TETEPOreHHBIE PEaKIMU. 3aBUCUMOCTb CKOPOCTH XUMHYECKOU
peakiuu OT MPUPObl PEATUPYIOIIUX BEIIECTB, UX KOHIEHTPAIlUU. 3aBUCHUMOCTD
CKOpPOCTH peakuuu oT Temmeparypol. IIpaBunmo Bant-T'ohda. 3aBucumoctsb
CKOPOCTH pEeaKIMd OT TIUIONIaJM CONMPUKOCHOBEHHUS BEIIECTB W HAJIUYMS
KaTajiu3aropa.

Oopamumocmov xumuueckux peaxyuii. HeoOpatumple 1 0OpaTUMBIE PEaAKIUU.
CocTostHuE XUMHYECKOTO PaBHOBECHSI JIJIsi 0OPATUMBIX PEAKIIUA.

[Mpunuun Jle-llatense. CmelmieHne XUMHYECKOTO pPAaBHOBECHS OOpPaTUMBIX
peakiuii B XMMUYECKOM MTPOU3BOJICTBE HA MPUMEPE CUHTE3a aMMHUAKA.
Oxucaumenvno-eoccmanogumenvhule peakuyuu (OBP). dnekmponus3.



CrereHbp OKHCIICHHSI M €€ ompeserneHue no ¢gopmyne coenuneHus. [lonstue 06
OBP. Oxucnurenb 1 BOCCTAHOBUTEIb, OKHCICHUE U BOCCTAHOBIICHHE.
DIEKTPOU3 pacIIaBOB U PACTBOPOB HA MPUMEPE XJIOPUAA HATPHUS.
DNEKTPOIUTUYECKOE TIOJIYYEHHUE aATOMHUHUS. [IpakTHUueckoe NPUMEHEHUE
aneKTponn3a. ['anbBaHOIIACTHKA U TAIbBAHOCTET UL

Xumuueckue ucmoynHuku moka. [albBaHUYECKUE DJIIEMEHTHI HAa MpPUMEpE
aneMmeHTa Jlanuamsa-SkoOu, MX yCTpONMCTBO M MPUHLMI JEHCTBUA. Y CTPOMCTBO
OaTapeilku Ha MPUMEpPE CYXOro IMIETOYHOrO 3JIEMEHTA. Y CTPOMCTBO CBUHIIOBOTO
akkymyJssTopa. ["anmpBaHmu3aIus u aneKTpodopes.

Qusuka Ha cayycoe uyenoeeka. AHTPOIIOMETPUSA: U3MEPEHHUE IJIMHBI U MacCChl
TeNa, CIOUPOMETPUS M KU3HEHHAs CMKOCTh JIETKUX. TeIoBble H3MEPEHUs HU
Temiorepanus. Mzmepenne aprepruaibHOTO JaBieHus. | UNEepTOHUS U TUIIOTOHUS.

VYapTpa3BykoBas JUAarHOCTUKA W Tepamnusl. DIIeKTpoTepanus. JlazepHas
Tepanus. MarHuTHbIf pe3oHaHC M peHTreHoauarHoctuka. dmrooporpadusi.
Tomorpadus

Jlemoncmpayuu.

[Tonyuenne 6enoro pocdopa. I'openue docdhopa u pactBopeHue okcuaa pocdopa
(V) B Bogme. Ilonyuenue u pasznoxxenue ruapokcuna meau (I1). BzaumonericTBue
xene3a ¢ pactBopoM cyibdarta mMeau (I1). OnbIThl, WUTIOCTPHUPYIOUTUE MPABUIIO
bepronne — obpa3oBanue ocajika, raza WM cl1ab0Oro 3JeKTpoJinTa.3aBUCUMOCTh
CKOPOCTH PEaKIMy OT MPUPObI BEIIECTB HA MPUMEPE B3aUMOACHCTBHS PaCTBOPOB
Pa3JIMUHBIX KUCJIOT OJMHAKOBOW KOHIIEHTpAllMd C OJMHAKOBBIMHU TpaHyjIaMu
IIMHKAa YW B3aWMOJICCTBHUE OJIMHAKOBBIX KYCOYKOB MAarHusi, IIMHKa U >Kejie3a C
COJISIHOM KHCIJIOTOM. B3anmonencTBue pacTBOpa CEpHOM KHUCIIOTBI C pacTBOpaMu
THOCyNbh(paTa HATpUsl Pa3TUYHOM KOHIEHTpalnuu. B3aumoneicTBue pacTBOPOB
CEPHOM KUCIIOTHI ¥ THOCYJIb(aTa HATPUS IPHU PA3TUYHBIX TEMIIEpaTypax.
OOpatumMble peakIuu Ha TMpuMepe TMoiaydeHus pojanuga skeneza (L) wu
HAOJIOZICHHUS 32 CMEIICHUEM PaBHOBECHS MO WHTEHCHBHOCTH OKPACKH IMPOJIYKTa
pEaKIUu MPU U3MEHEHUH KOHIEHTPAIlUU PEareHTOB U MPOAYKTOB.

['openune cepsl, kak OBP. Mogenb 3nekrponusepa. Mogenb 3MeKTpOIU3HON
BaHHBI JUISl TOJY4YEHUS aATIOMHHUSL. Konneknus Oatapeek. CBUHIIOBBIM
akkymyJsstop. PocroMerp, MEOUIMHCKUME BEChbl, CIHUPOMETP, PTYTHBIA U
AIEKTPOHHBINA TEPMOMETPBI, TOHOMETPHI PA3IMYHBIX BUJIOB, JA3€pHAS YKa3Ka.
BuneodparmeHTsl U ciaiipl o TeEMe.

Jlabopamophvie onvimul. 1. BiusiHue TemMnepaTypbl Ha CKOPOCTh PEaKIIMU OKCHa
meau (I1) ¢ cepnoii kucnmotol. PaznokeHune mepokcuaa BOAOPOJA C MOMOIIbIO
okcuna mapranma (1V) , a Takxke kaTtanasbl ChIporo kaptodens. 2. BeitecHeHUE
Meau U3 pacTBopa cynbdata meau (I1) xxenesom.

Ilpaxmuuecxas paboma Ne3. 3yueHre XUMUYECKUX PEAKITUH.

Ipaxmuueckas paboma Ne 4. Cbopka 2anb8anuuecko2o 1emMeHma u UCnblmaHue
e2o Oeticmaus.

Tema 4. 3n0poBbe (224).
Cucmemamuueckoe noJi0x3ceHue 4en08eKa 6 Mupe HcueomHblXx.



buonornyeckas knaccudukamus denoBeka. [IpsMOXoxaeHHE U €ro BIMSHUE Ha
CKEJIET uesioBeka. Pyka — oprad u mpoAykT Tpynaa. PasButue uepena u roJIoOBHOTO
Mo3ra 4enoBeka. llepBas W BTOpas CUTHalbHbIE CHUCTEeMBbl. buoconuanbHas
MpUPOa YETOBEKA.

I'enemuxa uenosexka u memoowvl ee uzyueHus.

OcHOBHBIE TIOHSATHSL T'€HETUKU: HACIEACTBEHHOCTb, HW3MEHYMBOCTb, TI€H,
XpPOMOCOMBI, MYyTalldd, TEHOM, TEHOTHUIl, (EHOTUN, JAOMHUHUPYIOIIUE U
pEIleCCUBHBIE TPU3HAKU. ['eHOM uenoBeka M ero pacmmdponka. [Ipaktuueckoe
3HAQYCHUE W3YUYEHHUSI T€HOMAa 4elloBeKa. MeToabl U3yuyeHUs] TEHETUKHU 4YeJIOBEKa:
reHeaJI0THYECKUM, OJIM3HEIOBBIMN, IIMTOr€HETUYECKUM. ['enetnueckue
(HacyeICTBEHHBIE) 3a00JIEBaHUSI YETIOBEKA.

QDu3uka uenosexka. Cxener ¢ TOUYKU 3peHUST (PU3UYECKOTO TOHATHUS O phluare.
KpoBooOpaimienue B CBeTe  T'HAPOJWHAMHUKH: TYJIbC, KPOBSHOE JaBJICHUE.
Huddysus, kak ocHOBa popMHUPOBaHUS TIEPBUYHON M BTOPUIHON MOYHU B MOYKAX,
a Take ra3oo0MeHa B TKaHAX M JIETKHX. TepMOpPEryssaius ¢ MOMOIIbI0 KOXHU
MyTEM TEIUIONPOBOJHOCTH, KOHBEKLIMH, HW3Iy4CHUS W WCIAPEHUS BOJBI.
DJIeKTpoAMHAMUYECKas TpUpoAa Iepellaud HEPBHBIX HMYJIbCOB. OnTuyeckas
cUCTeMa 3peHHUs. AKyCTHYECKasi CHCTEMa cllyXa M ToJI0Co00pa3oBaHHeE.

Xumusn uenosexa. XuMHUUECKUM COCTAB Tejla YEJIOBEKA: AJIEMEHTHI M BEIIECTBA, UX
Kiaccudukanysg u 3HaueHue. Boma, ee ¢pyHkumu. BogHbiii 6aiaHc B opraHuzMe
yesjgoBeKka. MuHepaibHbIE BEIIECTBA U UX POJIb B )KU3HENEITEILHOCTH OpraHu3Ma
yesjoBeka. 3a00JieBaHUs, CBSI3aHHBIE C HEAOCTATKOM WJIM U30BITKOM HEKOTOPBIX
XUMHUUYECKHUX IJIEMEHTOB B OPTaHU3ME UeJIOBEKa.

Bumamunor. Victopusi OTKpbITUS BUTAMHUHOB. BHUTamMuHBI, KaKk OHOJOTHYECKU
aKTUBHBIC BCIICCTBA. bone3nu, BBI3BAaHHBIC HEAOCTATKOM WIN H30BITKOM
BUTAMUHOB: aBUTAMUHO3bI, TUIIOBUTAMUHO3bI, TUTIEPBUTAMUHO3HI.

CyrouHast TOTpeOHOCTh YEJIOBEKa B BATAMUHAX U UX OCHOBHBIC (DYHKITHH.
Knaccudpukanus BuramMuHOB. BojgopacTBopuMble BUTaMHHBI Ha IIpUMEpe
ButamuHa C. JKupopacTBoprMbie BUTAMUHBI HA TIPUMEPE BUTAMUHA A.

T'opmonwi.

HepBHast 1 ryMopalbHasi peryjisiiiii MpOoIEeCCOB KU3HEACATECIBHOCTH OpraHu3Ma.
["opMOHBI, KaK IIPOIYKTHI, BRIpabaThIBaCMbIC JKeJie3aMU BHYTPEHHEH CEKPEIIH.
Knaccudukaims TOpMOHOB MO JKele3aM, KOTOpPbIE WX MPOIYIUPYIOT H TIO
xumuyeckoi npuposae. CoiicTBa ropMoHOB. MHCYyNIMH, Kak TOPMOH O€IKOBOM
NpUPOJbl. AJpeHauH, Kak TOPMOH aMUHOKHUCJIOTHOU Npupoabl.  CTepouHbIe
TOPMOHBI Ha TIPUMEpPE TOJIOBBIX. ['unep- u runoyHKIUS Kee3 BHYTpPEeHHEH
CEKpeIUH.

Jlexapcmea. KpaTkue cBeJIeHUSI O 3apOXKJACHUU M pa3BUTUM  (HapMAKOJIOTHHU.
Knaccuduxanuys J1eKapCTBEHHBIX CPEJICTB MO arperaTHOMY COCTOSIHUIO: JKHUJKHE
(pacTBOpBI, HACTOU, OTBAPbI, MUKCTYpPHI, 3MYJIbCUHU, CYCIEH3UU U Jp.), TBEPJIbIE
(mopormiku, TabJIeTKH, TMUITIONU, KamCyJbl), MITKHE (Ma3u, JTUHUMEHTHI, MaCTHl,
CBEUM). AJIKAJOHUIBI. BakuuHsl. XUMHOTEpaANEeBTHUECKUE MpenapaThl.
AHTHONOTHKH. Hapkotuueckue npenapatsl. HapkomaHusi u ee mociieCTBUS.
OnTuManbHBIN PeKUM OPUMEHEHHUS JICKAPCTBEHHBIX MPENapaToB.



300poswiit 0opa3 rxncuznu. Ouznueckue 370poBbe U €ro kputepuu. llcuxumueckoe
3I0POBBE M €ro KpuTepud. HpaBCTBEHHOE 3I0pPOBBE M €0 KpUTEpHH. TpH
OCHOBHBIC COCTAaBIISIONIUE 370POBOTO O0Opa3a JKWU3HHM: PEKHUM IHS, TMPaBUIHHOE
nuTaHue, pu3ndeckas akTUBHOCTh M 3aHATHE CHOPTOM. DaKTOpHI, BIMSIONINE HA
3IOPOBBE UEJIOBEKA: OKpYXalollas cpena, MNpoQHIaKTHUECKas BaKIMHAIKA,
CTPECCHI, BpEAHbIC MPUBBIYKU. AJIKOTOJIM3M M €ro mocieactBus. Hapkomanus u
ee MOCJICICTBUSI.

Dusuka Ha cayycde 300p06ba uenoeeka. AHTPOIIOMETPUS: U3MEPECHUE UIMHBI U
MAaccChI TeJa, CIUPOMETPHS U KU3HEHHAST EMKOCTh JISTKUX. TeIIOBbIC H3MEPECHUS U
TeruioTepanus. 3MepeHne apTepuanbHOTO AaBICHUS. [ MTIEPTOHUS W TUIIOTOHHS.
VYbpTpa3ByKoBas JUArHOCTUKA U Tepanus. DnekTporepanus. JlazepHas tepanus.
MaruuTHbIi pe30HaHC U peHTreHoauarsoctuka. @mooporpadus. Tomorpadus
Cospemennble MeOuyUHCKUE MEXHON02UU

300posve yenoseka: cucmemuuiit n00xod. Hopmanvhas ghusuonocus uenogexa.
Ocobennocmu pyHKYUOHUPOBaHUsL ObIXAMENbHOU, KPOBEHOCHOU U OPY2UX CUCTEM
opeanuzma. Quzuonocuueckue noKazamenu Op2aHuUIMa 4ei08exka U Ux HOpMAaibHOe
3Hauenue. Meouyunckue mexHoai02uu OUAZHOCMUKU 3aboaesanuti. Bosmooicnocmu
U nepCneKmuebl Memooo8 NPOQUIAKMUKY, MePAnUU U 80CCIMAHOBNEHUS
opeanuzma. I1o0xo0wbl k noswvlueHu 3¢hhexmusHocmu cucmembl
30pPABOOXPAHEHUSL.

Hngpexyuonnvie 3ab01esanusn u ux npoguiakmuka

Unpexyuonnsvie 3abonesanus u ux 6036youmenu. Cnocobwl nepeoadu
UHDEKYUOHHBIX 3A001e8AHULL U COYUATIbHBLE PaKMOPbL, CNOCOOCMEYIoujUe UX
pacnpocmpaunenuro. Ummynnas cucmema u npunyunst ee pabomsi. Ocobennocmu
@DYHKYUOHUPOBAHUA UMMYHUMeMA ) paA3HbIX epynn Hacererus. Cnocodul
npogunakxmuxu un@exyuonnvix 3aboneeanutl. Baxyunayus. Hanpasnennocmo
MeOUYUHCKUX npenapamos 05 6opbOvl ¢ UHGEKYUOHHBIMU 3A001e8AHUSAMU.
Ilpobrema pazeumus ycmouuusocmu 6030youmenetl 3a001e6aHUI.
Meosicoynapoonvie npoecpammsi no 6opvoe ¢ UHGEKYUOHHBIMU 3A00Ne8AHUIMUL.
Hayka o npasunvsnom numanuu

Memabonusm, kak 0oMeH 8eulecmeom u IHepauell Ha yposHe OP2aHU3MA.
Ipunyunwvl pynxyuonuposarus nuwesapumenvrol cucmemsl. Kauvecmeo
NPOOYKIMOE8 NUMAHUSL C MOYKU 3PEHUsL IHEPLeMU1eCcKOU YeHHOCMU U COOEPHCAHUSL
NOJE3HbIX U 8PEOHBIX Belyecms SHaueHue COANAHCUPOBAHHO20 NUMAHUSA OJ5
noooepcanus 300poswvsi. Iluwesvie 00b6asku: nonesnsvle coUCMea u N0OOUHbLE
aghghexmol ux ucnonrvzosanus. Juemol u 0cOOEHHOCU UX NPUMEHEHUSL.

Jemoncmpayuu. Tabmuipl, BugeodparMeHTbl U ciaiapl 1mo Tteme: Ckenet
yenoBeka. Mynsik «Topc denoseka». Mogens monekynsl JJHK. Moaenu rnasa,
yXa, MOYKH, HEPBHOW CHUCTEMBbI 4yeloBeKa, Koxku. CkeneT yenoBeka. M3MmepeHue
IyJIbCa, TABJIEHUS, OCTPOTHI 3PEHUSI, TEMIIEPATYPHI TEIIA.

Koutexkunu: BUTAMHMHHBIX  [PENapaTroB, MEIUIUHCKUX TOPMOHAJIBHBIX
MpernaparoB, JEKAPCTBEHHBIX (OPM Ppa3IMIHOTO arperaTHOr0 COCTOSHUS,
JIEKapCTBEHHBIX (OpPM  pa3IUYHOTO CHEKTpa JedcTBus. buyperoBas u
KCAaHTOINPOTEHHOBAsI PEAKIMHU IS IIpenapara uHCyJnHa. llopTpeTsl BhIIaromuxcs



YYCHBIX, BHECIIUX 3HAYUTENBHBIA KIaAg B (PapMaKoJIOTHIO. PocTtomerp,
MEJIUIIMHCKUE BECHI, CIHUPOMETP, PTYTHBIA M JJIEKTPOHHBIA TEPMOMETPHI,
TOHOMETPHI Pa3JIMYHBIX BUJIOB, JIa3epHas yKa3zka

JlabopamopHvie onvimeoi.

1. V3ydyeHne MHCTPYKIMHU MO MPUMEHEHHUIO alTEYHbIX MpPEernapaToB BUTAMUHOB.
Omnpenenenue pH pactBopa Buramuna C. 2. Onpenenenue pH cpensl pactBopa
acupuHa

Ipaxmuueckas paboma Ne 5. Hccnedosanue nponopyuonanisHocmu
c0OCMBEHHO20 payuona NUManus, NPOBEPKA COOMEEMCMaEUs Maccol mea
803pACMHOU HOpME.

Ipaxmuueckas paboma Ne 6. Humepnpemayus pe3ynismamos odwe20 anansa
KpPOBU U MOYU.

Ilpaxmuueckas paboma Ne 1. OueHKa UHIUBUAYAJIbHOTO YPOBHS 370POBbSI.
Ilpakmuuecxas paboma Ne 8. OnieHKa 6MOJIOTUUECKOr0 BO3pacTa

Tema 5. CoBpeMeHHOe ecTeCTBOZHAHUE HA CiyxKOe YesioBeka (22 4)
Onemenmapuot au nemenmapuovle uacmuyvl? IloHatne o Pu3NKe BBICOKHX
SHeprui. JIMHENHBIN YCKOPUTEND 3JIEMEHTAPHBIX YaCTHULI, AAPOHHBIN KOJIJIAUIEp.
JleneHue aTOMHOrO siipa: NPOTOHBI, HEUTPOHbL. DyHIAMEHTAJIbHbIE YACTHUIIBL:
JIENITOHBI U KBapKu. P@OTOHBI. BO30HBI. AHTHYACTHIIBI.

bonvwon adpounstii konnaidep. MOHTaX U yCTaHOBKA OOJIBIIOTO aApOHHOIO
koyutaiiaepa. [lpunuun neiicteus kommaaepa. IIpoucxoxxaenune maccel. bo3oH
Xwurrca. [Ipoucxoxaenne BeeneHHol. AHTUMUD.

DHepzemuka u IHepzocoepescenue

IIpobnemvl snepeoobecneuenus: HayUOHAIbHblE, PECUOHATbHbIE, IOKATbHbIE.
3axkoHvl coxpanenus maccol u dHepauu. Ilpakmuueckoe npumerenue 3aK0H08
coxparnenus. Buowsl snepeuu. Cesa3b maccol u sHepeuu. nekmposuepaus u cnocoowl
ee nonyyenus [lonydeHne 3JIeKTPUYECKOTO TOKA C MOMOILBIO AJIEKTPOTeHEPATOPA.
Herpaaunmonnas suepretuka. Tennosvie u euoposiekmpocmanyuy. OCHOBHBIC
MOHSATHSI aTOMHOM SHEPreTUKu. PaamoakTUBHOCTh. SiepHble peakiuu. ATOMHas
cTaHIus ¥ npuHiun ee padotel. ADC Ha OBICTPBIX HEWTpOHaX. Paguon3oTomnHbie
tepmodniekrpuyeckue reneparopsl (PUTEI'm), mpuniun ux neiicteus. O6nacTtu
MIPUMEHEHUSI AaTOMHOM SHEPTETUKU. 0epHas dHep2emuKa u nepcnekmuenbl ee
ucnonv3osanusi. IHepeonompebierue u dHep203phHeKmusHoCcmy.
Ilpooosonscmeennasn npodnema u nymu ee pewienusn. I'eorpadus rojoga u ero
npuyrHbl. OCHOBHBIE HaIpaBJieHUs B perieHuu [1po1oBobcTBEHHON TPOOJIEMBL:

- HCTOJIb30BaHHE XHWMHMUYECKHUX BeIIEeCTB (yIO0OpeHMs, peryJsTopbl pocCTpa,
(GhepOMOHBI, TIECTUITUIBI, PETICIITICHTHI);

- CO3JaHUE HCKYCCTBEHHBIX IPOAYKTOB TIUTAaHUs; - METOAbI CO3JaHUs
BBICOKOIIPOU3BOUTEIBHBIX COPTOB PACTEHUHN U MTOPO]I ’KUBOTHBIX.

OcHosvt Ouomexnonocuu

[TonsiTHE OMOTEXHOIOTUH, KAaK TPOU3BOIUTEIHLHOMN CHIIBI OOIIECTBRA,
WCITOJIB3YIOIIEH JKUBBIC OPTAaHU3MBI 1 OMOJOTUYECKUE MTPOIIECCHI B TPOU3BOICTRBE.
Tpwu 5Tana cTaHOBJICHUS U Pa3BUTUS OMTEXHOJOTUN: PaHHSIS, HOBAas M HOBEHIIIAs.
Tpaouyuonnas buomexHono2us: NPOU380OCMBE0 NPOOYKMO8 NUMAHUS,



nepepabomka omx0008. Monexynapuas ouomexnonozusi. Cmpykmypa u QyHkyus
HyKneunogvlx kuciom. Cunmes oenxa. Knemounas unocenepus. I'ennas mepanus.
lIpumenenue buomexnono2uu 6 30pagoOXpParHeHull, CeNbCKOM X035UCmee U OXpane
okpyorcaroweti cpedsl. I'ennas unxenepus. ['ennomonuduipoBanHbie
OpraHW3MBbI U TPACHCTEHHBIE NPOAYKTHI. Knerounas unxkenepusa. Kinonuposanue.
OMOpHOHANIbHBIE W CTBOJIOBBIE KJIETKU. buonornyeckas MHXEHepuUs, Kak METO/I
UCIIOJIb30BAaHUSI MUKPOOPraHU3MOB B KaueCcTBE OWMOPEAKTOPOB I MOJTYYCHUS
MPOMBIIUICHHOW  TpoAyKiuu. OCHOBHbIE  HANpaBJICHUS  UCIIOJIb30BaHUS
dbepMeHTaTUBHBIX TporieccoB. MiMmmobmmm3oBanHbie hepMeHThI. Mupogoti pbinok
ouomexnonozuu. Ilepcnexmugvl pazeumus poccuticko2o cecmenma.
Hanomexnonozuu u ux npuiosxycenue

Hanouacmuywel 6 scueoul u Hedcugol npupooe: pasmepvl, mMunvl CMpPYKmMypbl,
@ynryuonanvnas snavumocmos. OcobeHHocmu QU3UYeCKUX u XUMUYECKUX c8oUCms
Hanoyacmuy. Camoopeanuzayus. Memoovl noayuenus Hanouyacmuy. Memoovl
usyueHus Hanomamepuanos. Koucmpyupoeanue wnanomamepuanos. Hoesvle
MEexXHON02UU, CMPOAUWUECsT HA UCNOIb308AHUU HAHOYACUY U MAMeEpPuaos,
nonyyaemolx u3 Hux. 1loHATHE O HAHOTEXHOJOTWHU, KaK YIPABISIEMOM CHHTE3E
MOJIEKYJISIDHBIX CTPYKTYp. JlBa moaxoAa B HAHOTEXHOJIOTHMU: «CBEpPXY BHU3» U
«CHM3Y BBepx». MonekynsapHbli cuHTe3 U camocOopka. Hanockomuueckoe
BBIpAIIUBAaHUE KPUCTAVIOB M  TOJMMEPHU3HIMA. YTIEpOJIHbIE HAHOTPYOKH.
CunepreTuka. Bausnue HAHOMEXHONO02UU HA paA38UmMuUe MexXHUKU. IKoA02udecKuu
acnexkm HAHOMexXHOA02UL.

Qu3uxka u 6vim. HarpeBaTenbHble U OCBETUTEIbHBIE TPUOOPHI. PazHoBUIHOCTH
JIaMIT: HaKaJIMBaHUsl, TaJIOT€HHbIE, TIOMUHECIIEHTHbBIE, CBETOIUOHBIE.
MuxkpoBosnHoBas neus (CBY-neus) 1 npuHLUI €€ paboThI.
Kunkokpucramnuyeckue SKpaHbl W JUCIUIEH, WX YCTPOMCTBO. OJIEKTPOHHBIN
tepmomeTp. JlomamHue poOoThl. Pamuonepenatyvku W paaMONIPUEMHUKH.
[IpyHIMOMATBHOE YCTPOMCTBO TeNeBU30opa M TeneBuaeHusA. CHOyTHHKOBas H
COTOBAsl CBSI3b.

Xumua u 6vtm. Moromye 1 4UCTAIME cpeacTBa. [IOBEpXHOCTHO - AKTHUBHBIC
BemectBa (IIAB). OrOGenuBarenu: XMMUYECKHE W oNTHYECKHE. MHCEKTUIMIBI -
cpenctBa st OOpbOBI C HACEKOMBIMH. XHWMHUYECKHE CpEACTBA TUTHEHBI U
KocMeTukH. [Iumessie 100aBKH, MX MAPKUPOBKA.

Cunepzemuka.

[lonaTre O CHHEpPreTUKE M CaMOOPTaHU3AIMU OTKPBITBIX cucteMm. OOmume
MPUHIUINBI CUHEPTeTUKU. Touka Oudypkauuu U arrpakT. Pojib CUHEpPreTUKH s
W3YyYEHUs]  TOPUPOJHBIX U COUMAIBHBIX  siBJIeHUH.  CTpyKTypuUpOBaHUE
MaTepUaIbHOTO MUPA U €r0 N3yUEHHE CTEIUaIbHBIMU pa3jiesiaMu (PU3UKH.

dopMbl TBUKEHUS MATEPHU.

Ecmecmeo3nanue u uckyccmeo. 30JI0TOE CEUEHHE U €r0 HCIOJIb30BaHUE B
MPOU3BEACHUSAX APXUTEKTYPHI, KUBOIMKCH, CKYJIbNTYphl. IlociemoBaTenbHOCTH
dubonayun, ee TMpPUMEHEHHWE B HCKYCCTBE. PacmpocTpaHEeHHOCTh MpaBuiia
30JI0TOTO CEYEHHsI U ToclenoBaTenbHOCTH DPUOOHAYYM B KUBOM MPHUPOIE.
buonuka u apxuTekTypa. B3auMONpPOHUKHOBEHHE €CTECTBO3HAHUS U UCKYCCTBA.
Llemoncmpayuu.



Tabmunsl, BuaeodparMenTsl U GoTorpaduu mno Teme.

[Toptperer:  Ix. Yensuka, II. Xwurrca, JL.M. Jlenepmana, M. ®apanein,
A.A.Bbekkepenb, M. Cknagosckas-Kropu, JI. Meiitaep, O. ['ann

Jlabopamophwie onvimel. 1. I3MepeHue napaMeTpoB KUCTH PYKH

lIpakmuueckas paboma Ne 9. VIzyueHue siBIeHUS 3JIEKTPOMArHUTHONW WHTYKIIUU.
Ilpakxmuueckas paboma Ne [0. W3ydeHuwe 30J0TOr0 CEUYEHHUS HaA Pa3IMYHBIX
00BEKTaX.

Tema 6. Bkiax coBpeMeHHBbIX yueHbIX B popmupoBanue EHKM (4 yaca)

Nzyuenne Ouorpaduu COBpEeMEHHBIX poccHiickux yueHbX. OlleHKa BKIaza
COBPEMEHHBIX pOCCUUCKHX YyuyeHbIX B (opmupoBanne EHKM. Ilocnennue
OTKPBITHUS B 00JIACTH €CTECTBEHHBIX HAYK.

TeMaTn4yeckoe IVIAHKPOBAHKE C YKA3aHUEM KOJIHYECTBA 4YaCOB, 0TBOJAUMBIX
Ha 0CBOEHME KAaXKI0U TeMBI.

10 kaacc.
Ne HaumeHnoBanue KomudectBo | Bun yueGHOI 1eATeIbHOCTH YUeHHKA IInanupyemslie
n/m | pasgena u TeM 4acoB CPOKH/TIEPUOBI
U3y4YCHUA
(MecsiL/9eTBepTh)
| Beenenne 4 CEeHTSA0Pb
1 Bgenenue B 1 IlocTaBuTh 1€Nb MO3HATH HOBBIM MPEAMET Ha
€CTEeCTBO3HAHUE OCHOBE COOTHECEHHsI TOTO, UTO YK€ U3BECTHO U

YCBOEHO TI0 YaCTHBIM Y4€OHBIM JUCLUIUINHAM
B Kypce€ OCHOBHOM IIKOJIBI, U TOTO, YTO €IIe
HEU3BECTHO.

XapakTepu30BaTh MHOTOTPaHHOCTh
B3aMMOOTHOIICHUH YeIIOBEeKa U TIPUPOJIBL.
PackprIBaTh POJIb €CTECTBO3HAHUS B
MHPOBO33PEHHH COBPEMEHHOTO YEJIOBEKA.
CoOTHOCHUTD BIMSHUE IPHPOJIBI C
pe3yiapTaTaMi TBOPYECKOTO BIOXHOBEHUS
JiesiTelIed UCKYCCTBAa B €r0 pa3IMYHBIX cdepax.

2 EcrecTtBo3HaHuE — 1 PackpbIBaTh THAJEKTUKY €CTECTBO3HAHUS (BCE
€IMHCTBO HAyK O €CTECTBEHHBIE HAyKH SBIIIOTCS PE3YIbTaTOM
IIpUpoIe i depeHnnany CUCTEMbI €JMHBIX

MIepBOHAYAIILHBIX 3HAHUH O MPUPOIE, U,
HA00O0POT, CHHTE3 E€CTECTBEHHOHAYYIHBIX
3HAHUH YaCTHBIX HAayK B €IMHYIO CUCTEMY
MUPOBO33PEHUS).

OnpenensiTb BaxKHEUIINE MOHATUS U
XapaKTepU30BaTh CTAHOBIICHHE (DU3UKU, XUMHU
1 OMOJIOTHH 110 KypCY OCHOBHOM TIKOJIBI




3 -4 | Kondepennus no 2 CaMOoCTOSITeNILHO BBIICIATH U (POPMYJIHPOBATh
TeMe: TI03HABATEJbHBIC LIEJIN; BECTH IIOMCK U
«EctecTBo3Hanne — MOJTy4aTh HEOOXOIUMYI0 HHPOPMALIHIO;
€IMHCTBO HayK O MIPUMEHATHh METO/IbI HH(POPMAIIHOHHOTO
pupoe» TIOUCKA, B TOM YHCJIE C TIOMOIIBIO

KOMITBIOTEPHBIX CPEACTB;

CTPYKTYPHPOBATh 3HAHUS; OCO3HAHHO U
MIPOU3BOJIHO CTPOUTH PEUEBOE BHICKA3bIBAaHUE
B YCTHOH M MMUCbMEHHOU (opMax;

CJIylIaTh U BCTYNaTh B NAJIOT, y4acTBOBATh B
KOJUIEKTHBHOM OOCYKAEHHH IPOOJIEM,
HMHTETPUPOBATHCS B TPYMITY CBEPCTHUKOB U
CTPOUTH NPOJYKTUBHOE B3aUMO/IeiicTBUE U
COTPYJHHYECTBO CO CBEPCTHUKAMU H
B3pOCIIBIMH;

IUITAHUPOBATh YIeOHOE COTPYIHUIECTBO C
YYUTEIEM U CBEPCTHUKAMHU.

I EctecTBO3HAHME H 16 CeHTs06pB -
MeTO/bI MO3HAHHUS OKTA0pH
MHpa

5 Hcropus usydenus 1 OmnpenensaTs BaKHEHIINE ITAITB PA3BUTHS
npupozsl. [Iporpecc €CTECTBEHHBIX HAYK;

B ECTECTBECHHBIX OueHnBaTh POk MpoOrpecca B Pa3BUTHU

HayKax ¥ ero BKJaJ B LIUBHIIM3ALNH; CIYIIATh U BCTYIIATh B TUAJIOT CO
pa3BUTHE CBEPCTHUKAMHU U YUUTEIIEM

LUBIIN3AUH

6 OMnupudecKuit 1 XapaKTepHu30BaTh YMIUPUYECKUN YPOBHEHb
YPOBEHBb HAYYHOTO HAyYHOTO NO3HAHMA U €T0 COCTaBIISAIONINE:
MTO3HAHUSA HaOJII0IeHue, YIKCIIEPUMEHT, TUIIOTEe3a,

MO/ICITUPOBAHHE.

MojenupoBaTth, T.€. IpeoOpPa3OBLIBATh OOBEKT
TIO3HAHMS M3 YYBCTBEHHOH ()OPMBI B MOJEIb,
TJIe BBIJICJICHBI CYIIECTBEHHbIE XapaKTePUCTUKH
00beKTa, ¥ Mpeodpa3oBaTh MOEIH C LEIbIO
BBISBIICHUSI OOIINX 3aKOHOB.

OmneprpoBath pa3InIHBIMHE MOJEIISIMU
€CTECTBEHHO — HAYYHBIX TUCHMIUIMH AL UX
TO3HAHUSI.

7 IIpakTuueckas 1 IIpoBOANTH SKCIIEPUMEHT C COOIIOACHUEM
pabora Nel TEXHHMKH 0€30MaCHOCTH, HAOII0AaTh 3a HUM,
«OMIupudIecKoe (UKCHPOBATh pe3yJIbTaThl U MHTEPIPETUPOBATD
MIO3HAHUE B UX;

H3yYeHUH
€CTECTBO3HAHMS»

8 Ipaxkmuueckas 1 CTpouth MOJENIN MOJIEKY] OPTraHUYECKUX
paboma No2. COEJIHEHUI! U YCTaHABIUBATh 3aBUCHUMOCTb UX
Ioctpoenue CBOWCTB OT CTPOEHHS Ha IPUMEPE N30MEPOB
IIPOCTPAHCTBEHHBIX OyraHa
MoOJeIeH
HEOPraHUYECKHX U
OpTaHUYECKHX
COEIMHEHU B
COTIOCTABJICHUU C WX
CBOWMCTBaMH.

9 Teoperuueckuii 1 XapaKkTepHu30BaTh TEOPETHUUECKUN YPOBEHb
YpOBEHb HAYIHOTO HAYYHOTO ITO3HAHMS U €T0 COCTABIISIOIINE.
TIO3HAHMS WnmrocTpupoBath 3TOT ypOBEHb HAYYHOTO

MIO3HAHMS TIPIMEPAaMH CTAaHOBJIEHUSI HAY9IHBIX
Teopuii B GU3MKE, XUMUHU U OUOJIOTHH.
CpaBHHBaTh MEXy cOOOH YPOBHHM IIO3HAHUS U
MOJIEIMPOBAaHHUE HA KaXKJOM YPOBHE.

10 Cemunap 1o teme 1 CoBepuIeHCTBOBaTh KOMMYHHKATHBHYIO




"Teoperudeckuit
YPOBEHb HAY4YHOT'O
mo3HaHus"

KOMITETEHTHOCTb B IIPOLIECCE BBICTYIIIICHUS
nepell OJHOKJIACCHUKAMH, OTCTAUBAHUS 1
000CHOBaHHOCTH OOCTBEHHOM TOYKHU 3pCHHUS 1
YBa)XCHHS1 K MHEHHIO OIINIOHEHTA IIPH
00CYXIEHIH BOIIPOCOB CEMUHApa U COOOIIeHUI
(COOCTBEHHOTO U OJTHOKJIACCHUKOB).

11

SI3BIK
€CTECTBO3HAHMS.
Bbuonorus .

Has3bIBaTh )KMBOTHBIX M PACTCHUS B
COOTBETCTBHH C MPABUJIAMU OMHAPHOMN
HOMEHKJIATYPHI.

PackpbiBaTh BKJIQJ OMOJOTHYECKOTO SI3bIKA B
€CTECTBEHHOHAYYHBIN SI3BIK U €T0
O0IICKYIBTYPHOE 3HAUCHHE.

12

SI3bIK
€CTECTBO3HAHU.
Xumus.

Ha3zbiBaTh HeopraHudeckue BeIlecTBa pa3HbIX
KJIACCOB B COOTBETCTBHH C NpaBHIaMU
xuMudeckoit HomeHknatypsl MIOITAK.
PackpriBaTh BKIIa[ XHMHYECKOTO SI3bIKa B
€CTECTBEHHOHAYYHBIN SI3BIK U €TO0
OOIIEKYIBTYPHOE 3HAYCHHUE.

13

SI3BIK
€CTECTBO3HAHMS.
dusuka.

XapakTepHu30BaTh OCHOBHBIC M IPONU3BOIHBIC
eIMHHULBI M3MepeHus ¢pu3ndecknx Benuand CH.
PackpbiTh BKI1ax (hU3NUECKOTO sI3bIKa B
€CTECTBEHHOHAYYHBIN SI3BIK U €T0
OOIIEeKYJIbTYpHOE 3HAUCHHE.

YcraHaBIMBaTh COOTBETCTBHE MEXKIY
CTapUHHBIMU PYCCKMMH €AMHHULIAMH U
eIMHALAMU U3MepeHHsT (PU3NYECKUX BETHUIHH
HEKOTOphIX cTpaH u CHU.

14

EcrecTBenHO-
HayYHBIC TOHATHS,
3aKOHBI ¥ TEOPHH.

XapakTepHu3oBaTh 1 KOHKPETH3UPOBATh
Ba)KHEHIIIME KATErOpUH TCOPUH MO3HAHMUS:
TIOHSTHS, 3aKOHBI, TEOPHH, - HA OCHOBE
Marepualia OCHOBHOM IIIKOJIBI 110 (pr3mke,
XMMUH U OHOJIOTHH

15

EcrecTBenHO-
Hay4YHas KapTHHA
MHupa.

XapakTepHu3oBaTh Ha OCHOBE AEAYKIMH o01iee
MIPEJACTaBICHHE O HAy4YHOW KapTUHE MHUPA,
YaCTHOE — O €CTECTBEHHOHAYYHOH KapTHHE
MHpa ¥ eAMHUYHOE — O TIPEIMETHOI KapTHHE
MHpa.

PackpsiBath cTpykTypy EHKM 1 B3anMocBsi3p
ee yacTeil Ha KOHKPETHBIX IpUMepax u3
(GU3MKH, XUMUHU 1 OUOJIOTUH.
XapaxkrepuszoBatb sBosmonro EHKM..
KoHnkperusnpoBaTs MPHHIUIBI, OTPaKaIOLIHE
B3aUMOCBSI3b (DyHIaMEHTAJIBHBIX TEOPHUH HE
TOJILKO Ha €CTECTBEHHOHAYYHOM, HO U Ha
T'YMaHUTapHOM Y4eOHOM Marepuaie.

16

Mupbl, B KOTOPBIX
MBI )KUBEM

KnaccuduiupoBats oKpyKarouii MUp Ha
Mera-, Makpo- ¥ MUKPOMHPHI (B TOM YHCIIE U
HaHOMHD).

Jloka3pIBaTh OTHOCHUTEIIBHOCTD 3TOU
KJaccupuKaIum.

XapakTepu30BaTh HBOIIOLHUIO PA3ITMUHBIX
MIpUOOPOB AJIS U3YUCHUS MHUPOB.

OnuceIBaTh MOJIEKYJISIPHOE pacliO3HABaHUE U
€ro 3Ha4eHHe B MPUPOJIE U )KU3HU YEJIOBEKA.
[IpornosupoBaTh napameTpbl U BO3MOXHOCTH
KOMIBIOTEPOB OYAYIIEro.

17

IIpaxkTuueckas
pabota Ne3
«Habmoaenue 3a
ropsien ceeuen»

18

IIpakTrueckas

[IpoBOIUTH SKCIIEPUMEHT C COOIIOICHUEM
TEXHUKH 0€30I1aCHOCTH, HAOIIOAATh 32 HUM,
OILICHHUBATh Pe3yJbTaT




pabora Ne4
«HaOmonenue 3a
M3MEHEHHNEM
COCTOSIHUS JIBJIA»

19 O0600611eHNE 3HAHNIA O0600m11aTh OCHOBHEIE CBEACHUS 110 KOHKPETHOM
10 TeMe mpobieMaTrke, BEIACTSTE U XapaKTePU30BaTh
«EcTecTBo3Hanme n BaXHEUIIINE TIOHATHSA, 3aKOHBI i TEOPHU
METOIBI TIO3HAHUS
MHUpa»

20 KontponsHas pabora AHaIM3UPOBATh COOCTBCHHBIC JOCTHKCHHS B
Nel mo Teme: MIO3HAHUU €CTECTBO3HAHUS H METOJIOB €T0
«EcrecTBo3HaHme 1 TIO3HAHMS. AHAJIM3UPOBATh PE3yIbTATHI
METO/IbI TIO3HAHUS KOHTPOJILHOM pabOTHI U ITyTeH TOCTHKESHUS
MHUpa» )KEJIAEMOT'0 YPOBHSI YCIICIIHOCTH.

i Meramup OKTs6pB -
OcBoeHnne kocMoca Hos6pn
U €0 PoJIb B KH3HHU
yeJioBeYecTBa

21 OcBoeHne KocMoca 1 OnwuceBaTh XPOHOIOTHIO OCBOCHHUS KOCMOCA.
€T0 POJIb B KHU3HH O1eHUBATH POIb H3YYCHHUS KOCMHUYECKOTO
YeIoBeYeCcTBa MIPOCTPAHCTBA ISl YSIIOBEUCCTBA. .

22 Brxitag OueHuBaTh BKJIaJ OTEYECTBEHHOW HAyKHU B
OTEYEeCTBEHHOM pa3BUTHE KOCMOJIOTHH. AHAIN3APOBATh BKIIA
HaYKH B Pa3BUTHE OTEUECTBEHHBIX YYEHBIX B MHPOBYIO
KOCMOJIOTHHU KOCMOHABTHKY

23 ACTpPOHOMUSI KaK XapakTepu30BaTh XPOHOJIOTHIO
Hay4HBIH QyHIaMEeHT ACTPOHOMMYECKUX NIPEACTABIECHUN U OTKPBITUI
OCBOCHUS Ha OCHOBE 3BOJIIOIMH MPECTABICHUH O
KOCMHYECKOTO CHCTEMaxX MHpa: TeOLEHTPUUYECKOH,
IIPOCTPAHCTBA. AHTPONOLEHTPUYECKOMN; TeTMOLEHTPUYECKOH.

24 - | Bcenennas: Teopust OnuckiBaTh U3MEHAIOIIYIOCS Beenennyto Ha

25 BO3HUKHOBCHHUS, OCHOBe (hu3nvecKoii aprymeHTanuu (padoTsr A.
CTPYKTYpa, COCTaB, Oiinmreiina, A. ®punmana, K. lonepa, B.
IBOITIOITHSL. Cmudepa u 3. Xab01a) u Teopun bobioro

B3phIBa. XapaKTepH30BaTh OCHOBHEIC
CTPYKTYpPHBIC DJIEMEHTHI BceeHHOM.
Hcnonp30BaTh OCHOBHBIE aCTPOHOMUYECKHE
€IMHUILIBI PACCTOSHUS. AHAIIM3UPOBATD
HEKOTOpbIE Ha3BaHHS CTPYKTYPHBIX DJIEMEHTOB
BceneHHoM.

26 | PakeroHocurenm, XapakTepHu30BaTh 3HAYCHUE PAKETOHOCUTENE,
HCKYCCTBEHHBIE HCKYCCTBEHHBIX CIIyTHUKOB, OPOUTANIBHBIX
CIIyTHUKH, CTaHIIMH, INIAHETOXO0/I0B, .MEKIUIaHETHBIX
opOHTANbHEIE ABTOMATHYECKHX CTAHIIMH B Pa3BUTUH
CTaHIWH, npecTaBiIeHnii 0 kocMoce. ONKCHIBATH
TUIAHETOXO/IBL. OCHOBHBIE XapaKTEPUCTUKN PaKETOHOCHTEIEH,

HCKYCCTBEHHBIX CITyTHHKOB, OPONUTAIBHBIX
CTaHIIMH, TNIAHETOXO0/10B, MEKIIAHETHBIX
ABTOMATHYECKUX CTAHIMH.

27 Hcnons3oBanue OueHnBaTh 3HaUECHHUE CITyTHUKOBBIX CHCTEM B
CIyTHUKOBBIX pa3BUTHH HHOOPMALMOHHBIX TEXHOJIOTHH.
CHCTEM B cepe
MHPOPMATNOHHBIX
TEXHOJIOTUH.

28 | CoBpemMeHHbIe OrneHnBaTh 3HAYCHUE HAYIHO —

Hay4HO- HCCIIeI0BATEIbCKUX POrpaMM B MpoOIiecce
HCCIIeTOBATEIIBCKHUE H3Y4YEeHHUs] KOCMOCA.
MIPOrpaMMBI 110
N3y4YEHUIO KOCMOCa U
nX 3Ha4YCHHE.
29 [Ipobnemsl, O1eHUBATh BKJIAJ MUPOBOTO COOOIIECTBA B

CBs3aHHBIC C

BOINPOCHI OCBOCHHSA KOCMUYCCKOT'O




OCBOEGHHEM KOCMOCA,
U IIyTH UX PELICHUSL.
MexnyHapoaHoe
COTPYIHHIECTBO

IPpOCTPAHCTBA. AHaJ’II/ISI/II)OBaTI) HpOGJ’ICMLI,
CBA3aHHBIC C OCBOCHHEM KOCMOCaA.

O060s10ukH 3emin:
aurocgepa,
rugpocdepa,
aTmocgepa

12

Host6ps -
Jexabpn

30 -
31

Crpoenne 3eMiIH.
Jlutocdepa.

XapakTepru30BaTh BHYTPEHHE CTPOCHUE 3eMIIH
1 XUMHYECKHI COCTaB €€ YacTeH.

OnuchIBaTh CTPOCHUE U COCTAB JIUTOC(EPHI U
YCTaHABJIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSI3H
MEXAY HapylIeHHEM €€ CTPYKTYPHI U
MPUPOJAHBIMU KaTaKIN3MaMu

CooTtHocuTh Oasutbl 3emiuerpsicenus o [Ikamne
PuxTtepa u ero nociencTeus

32

[IpakTuueckas
pabota Ne5
«3yuenue
KOJUIEKITH TOPHBIX
IOpPOa»

ITpoBoANTH KCTIEPUMEHT € COOTIOICHUEM
TEXHHUKH 0€30I1aCHOCTH, HaOMIOAaTh 33 HUM,
(UKCHPOBaTh Pe3yIbTaThl U HHTEPIPETUPOBATH
nx.

33

Tuopocdepa.
OxkeaHBbI ¥ MODA.

XapakTepH30BaTh COCTaB THAPOCHEpPH! 1
KPYTOBOPOT BOJBL.

KnaccudunupoBaTb MOps IO pa3inuHbIM
MIPU3HAKAM.

OpHEHTUPOBATHCS B BBLAAIOIINUXCS
MIPOM3BEACHUIX H300pPa3UTEIHLHOTO UCKYCCTBA,
MY3bIKU U JIMTEPATYPBI, CBA3aHHBIX C MOPCKOU
TEMAaTUKOM.

34

Bomsl okeaHoB u
MOpEH.

XapakTepu30BaTh COCTaB M CBOICTBa
OKEaHUYECKOM U MOPCKOU BOABIL.
CBs3BIBaTh COJIEpIKAHNE TIpUMeECer 1
KOJIMYECTBEHHYIO XapaKTEPUCTUKY COJICHOCTH
BOJIBI — IPOMUIIJIE, - C IIBETOM U CBOHCTBaMU
MOPCKOW BOJBI.
OneHnBaTh MUPOBBIC 3aI1aChI U
reorpapuuecKoe MOJI0KEHUE MPECHOM BOJIBI.
YcTaHaBnMBaTh 3aBUCUMOCTD MEXTY MOPCKUMHU
TEYESHUSIMHU U THIIOM KJIMMATa.
AHanu3MpoBaTh NPUYUHBI IPUIUBOB U
OTJIMBOB.

35

Bong cymu.

XapakTepu30BaTh HA3EMHBIC U [T0J3EMHBIE
BO/JIBI CYILIU U TIOKA3bIBATh OTHOCHTEIHLHOCTh
TAKOro JICJICHUS HA MPUMEPE POAHUKOB,
rei3epOB U MHHEPATIBHBIX UCTOYHUKOB.
KnaccuduiupoBats MUHEpalbHbBIC HCTOYHHUKH,
M OLIEHUBATh UX 3HAYEHUE.

OHI/ICBIBaTB KapCTBI U UX XUMHUYCCKHUEC
AHTOHUMBI — TIPOIIECCH 00Pa30BAHMS
CTAJIAKTUTOB U CTAJIArMUTOB.
YCTaHaBHI/IBaTB 3aBUCUMOCTH Me>1<11y
AHOMAJIbHBIMU CBOﬁCTBaMH BOJbI U
CYIIIECTBOBAHUEM JKU3HU HA 3eMIIe, a TAKXKe
(hopMUpOBaHHEM KIIMMATa Ha IUIAHETE.

36

Atmocdepa. [Torona.

XapakTepHu3oBaTh cOCTaB aTMOC(EPHI, €€ YacTH
1 MX 3HAQUCHHE B XKM3HU IIAHETHI.
AHanu3upoBaTh NPUYNHBI 030HOBBIX ABIP U
MTapHUKOBOTO 3((PeKTa 1 MPOTHO3UPOBATH
TIOCIIE/ICTBHS JaHHBIX SIBICHUI.
YcTaHaBIMBATh MEXKIPEAMETHBIE CBSI3U HA
IIpUMEpe NOHITUH «IIOT0Ja» U «KIHMAT»

37

ATMochepHoe

XapakTepu3oBarh aTMOc(hepHOe JaBIeHHUe,




nasienue. Berep.

LIMKJIOHBI ¥ aHTUIMKJIOHBI, aTMOC(EpHbIe
(pOHTHI.

OnwuceBaTh CIIOCOOBI M3MEPEHHS
aTMOC(EepHOTO TaBJICHHUS;

KiraccuduupoBarts BeTpa 1 OLCHUBATD
OIIACHOCTH U MOCJISICTBUS CHIIBHBIX BETPOB!
TaiipyHOB, yparaHoB, cMep4eit, TOpHa10, OOPHI.
AHanM3MpoBaTh CUIY BETpa B COOTBETCTBUH CO
urkanoit bogopra.

38 Brnaxnocts Bo3nyxa. | 1 XapakTepHu30BaTh BIAXKHOCTh BO3MIyXa U €€
HOPMATHUBHI.
OnuchiBaTh U3MEPEHUE BIAXKHOCTh aTMOChepsl
C TIOMOIIBIO TUTPOMETPOB U IICUXPOMETPOB.
O1cHHUBATH BIUSHHUE BIAKHOCTH HAa KJIUMAT U
CaMOYyBCTBHE JIIOJEH.
O060001aTh MOTYYCHHBIE B OCHOBHOM IIKOJIE
cBeneHns 00 o0lakax M ocagakKax.
OpHEHTHPOBATHCS B BBITAFOIINXCS
MIPOU3BEACHUIX N300Pa3UTEIHHOTO HCKYCCTBA,
MY3BIKH ¥ TUTEPATyPHI, CBI3aHHBIX C
TEMAaTHKOM ypoKa.

39 IIpaxTuyeckas 1 IIpoBOUTH SKCIIEPUMEHT C COOIIOACHUEM
pabota Ne6 TEXHHMKH 0€30MaCHOCTH, HaOII0AaTh 3a HUM,
«3yuenune (UKCUPOBATh PE3YNIbTAThl M HUHTCPIPETHPOBATH
rapameTpoB UX.

COCTOSIHHUS BO3/IyXa B
KaOMHeTe)

40 O060061eHNE 1 O00011aTh OCHOBHEIE CBEAEHUS 10
MaTepHuaa KOHKPeTHOU Ipo0IeMaTHKe, BBIACIATH H
«Meramup. XapaKTepU30BaTh BaKHEHININE OHITHS, 3aKOHBI
Ob6omoukn 3eMim» U TEOPUH.

41 Kontponsnas padora | 1 [IpoBomuTh pediaekcHro COOCTBEHHBIX
Ne2 «Meramup. JOCTHKEHUH B U3yUYEHUH T€OJIOTUYECKUX
Ob6omoukn 3eMin: obomouex 3emitn.
nurocdepa, AHaIM3UPOBaTh PE3YJIbTAThl KOHTPOJILHOU
rugpocdepa, paboTHI ¥ BBICTPAUBATh MYTH JOCTHIKCHHS
arMocgepay )KEJIAEMOT'0 YPOBHSI YCIICIIHOCTH.

V Maxkpomup. Hayka | 23 Jexaops -
00 okpy:xawouen ®despaib
cpeae. buocgepa.

42 JKusns, cBoiicTBa 1 XapaKTepu30BaTh MIPU3HAKU KUBOTO U
JKHBOTO M UX JIOKa3bIBaTh UX OTHOCHTEIEHOCTE Ha IpUMeEpax
OTHOCHTEIIEHOCTb. 13 HEXKUBOW MIPUPOJEI, &, CJICIOBATEIBHO,

00001IaTh COBOKYITHOCTh TaKUX MPU3HAKOB IPH
OIIPEICIICHUH KHBOTO.
OOBACHATH TPY HaYalla TEPMOJAUHAMUKH.

43 [IpoucxoxneHne 1 XapakTepu30BaTh OCHOBHBIC THIIOTE3HI
KHI3HM Ha 3emIe. MIPOUCXOXKACHUS )KU3HU Ha 3emie. PackpriBaTh

OCHOBHBIC ITOJIOKCHHS TIPOUCXOMKICHUS KUZHU
Ha 3emJIe COTIacHO KOalepBaTHOH TeOpUH
A.W.Omnapuna - JIx. b. Xonneitna.
YcTaHaBIMBaTh MPUYUHHOCIICACTBEHHBIC CBSI3H,
CTPOUTB JIOTHYECKYIO LIETb PACCYKICHUH U
JIOKA3aTeNbCTB.
B3aumopelicTBOBaTH B TPYIIIE B IPOIIECCE
MTOJICMHYECKOT'O BBICTYIUICHUS.

44 Xumudeckuit coctap | 1 Jloka3pIBaTh, 9TO HA ATOMHOM (3JIEMEHTHOM )

KJIICTKH.

YPOBHE Pa3InYUi MEXAY XUMHYECKOH
OopraHuzalen )KuBoi U HEXXUBOM MPUPOIbI HET
— 3TH pa3inyusl HAUMHAIOTCS HA MOJIEKYJIIPHOM
YPOBHE, CJIEJIOBATEIHLHO, OH U SBJISICTCS




NIEPBBIM YPOBHEM OpIraHHU3aLUH KUBOU
HPUPOJBL.

XapakTepu3oBaTh MAaKpO- © MUKPOJICMEHTHI B
XUMHYECKOI OpraHu3aIiy KU3HH.

OmnpenemnsaTs OEIKH, KUPHI, YTIIEBOIBI U
HYKJICHHOBBIC KUCIIOTHl U XapaKTepU30BaTh HX
POJIb B )KU3HH KIIETKH.

OKCHepUMEHTAIBHO HACHTH()HUIIMPOBATH OEIKH
U YTJI€BOJIBL.

45 [pakTuueckas [IpoBOIUTH SKCIICPUMEHT C COOIIOICHUCM
pabota Ne 7 TEXHHKH 0€30MaCcHOCTH, HaOII0aTh 3a HUM,
«Pacmo3naBanue (UKCUPOBATh PE3YNILTATHl K HHTEPIPETHPOBATH
OpPraHUYECKHUX UX.

COEJJUHEHU I

46 YpoBHH XapakTepu3oBaTh YPOBHH OPTaHU3AINH KU3HH

OpTaHM3aIUH KI3HH. Ha 3eMIle Ha OCHOBE BaYKHEUIIINX TTOHITHN
Kypca OCHOBHOM IIKOJBI (TKaHb, OPTaH,
CHiCTeMa OPTaHOB, MTOITYJIALHNS, BUI).
AHaIM3UPOBATh CYIMICCTBEHHBIC TIPU3HAKI
KaXJIOTO YPOBHSL.

47 [IpokapuoTs! u XapakTepHu30BaTh [BA HaIIAPCTBA KHUBBIX

3YKapHOTHI OpPraHU3MOB — MPOKAPHOTHI M SYKAPHOTHI, - HA
OCHOBE OCOOCHHOCTEH CTPOCHUS UX KIIETOK.
PackpeiBaTh poiib OakTepuil B IpHpoE U
JKH3HH YEJIOBEKa HAa OCHOBE OCOOCHHOCTEH
CTPOCHUS U KHU3HECITCIHHOCTH.
PackpriBaTh pOJIb IIHAHOOAKTEPUI B IPUPOIE
Ha OCHOBE 0COOCHHOCTEH CTPOCHUS U
KI3HEEATCITHHOCTH.
CpaBHHBATh MPOKAPHOTHI M DYKAPHOTHI

48 [pakTuueckas [IpoBOIUTH SKCIIEPUMEHT C COOIOICHIEM
pabota Ne 8 TEXHUKH 0€30MacHOCTH, HAOII0JaTh 32 HUM,
«3ydeHue ctpoeHUs (UKCUPOBATH PE3yNbTATHl M HTEPIPETHPOBATH
pacTUTENLHOU U HX.

JKUBOTHOM KIJIETKM

49 [IpakTudeckas
padota Ne9
«M3yuenue
MHKPOCKOITUIECKOTO
CTPOCHUS YKUBOTHBIX
TKaHEeW

50 Knerounas teopwusi. XapakTepHu30BaTh OCHOBHBIE TTOJIOKEHHS
[Ipocreiimue. KJIETOYHOH TEOpHUH.

Bupycsr OnwuceBaTh Ha OCHOBE CBEJCHUI 0 OHOJIOTHH
13 OCHOBHOM IIKOJIBI MPOCTEHIINX U BUPYCHI, a
TaKXKe WX 3HAYCHHUE B MPUPOIC U KUIHU
YeIoBeKa.
PaznnuaTh BUPYCHBIC U TPUOKOBBIC
3a00JIeBaHNS YeJI0BEKa M COOII0IaTh MEPHI
PO UIAKTHKH.

51 IIpakTrueckas [TpoBOIUTH SKCTIEPUMEHT C COOIIOICHIEM
padota Ne 10. TEXHUKH 0€30MacHOCTH, HAOII0JaTh 32 HUM,
W3ydeHue moBeaeHust (UKCUPOBATH PE3YJIbTAThl K HHTEPIPETHPOBATE
MIPOCTENIINX HX.

MPOCTEUIINX 1O OnwuchIBaTh U OOBSACHATH ITOBEACHUC
MHUKPOCKOIIOM B MPOCTEUIINX B 3aBUCUMOCTH OT XUMHUYECKOTO
3aBHCUMOCTH OT cocTaBa BOJHOM CpeJbl.

XHUMHUYIECKOTO

CcOCTaBa BOJHOM

Cpebl.

52 [Tonsitue XapakTepu3oBaTh OHOJIOTUYECKYIOIBOIFOIHIO
OMOJIOTUIECKOI U €€ TIPU3HAKH.




SBOJIIOLUH. CpaBHHBATH INIaBHbIE HAIIPABJIEHUsI ABOJIOLIUH:
OMOJIOTUYECKHIA TTporpecc U OMOIOTHYECKAN
perpecc.

Bbr1ensaTe OCHOBHBIC 3TAITBI 3BOJIIOLAN
pacTeHu U KUBOTHBIX.
OmnnceIBaTh OCHOBHBIE ITAIBI AHTPOIIOTEHE3A.

53- | OBomonoOHHAs YcraHaBIMBaTh MPHUMHHOCIICACTBEHHBIE CBA3H

54 TEeopusl. B CTPYKTYpE AapBHHHA3MA.

XapakTepu30oBaTh OCHOBHBIE MOJIOKEHHUS
CHHTETUYECKON TEOPHUH BOJIIOLNH.
OnuChIBaTh 3JIEMEHTAPHBIE IBOJIIOINOHHbIE
(aKkTOpBI (IBIKYIINE CUIIBI) SBOJIIOLIUH.
CpaBHMBAaTh MHKPO- M MaKpOIBOJIIOLUIO.
KnaccudummpoaTs 1 xapakTepru3oBaTh BUIBI
00pBOEI 3a CyIIeCTBOBaHUE U (DOPMBI
€CTEeCTBEHHOTO 0TOOpa.

55 CoBpeMeHHBIE XapakTepHu30BaTh SKOJIOTHIO KaK HAyKy
METOJIBI OmnnchIBaTh 3KOJIOTHYECKYIO CUCTEMY.

MO ICPKAHUS AHanu3upoBaTh YpOBEHb CTaOMIIBHOCTH

YCTOWYHBOCTH OuoreoreHo3a

OMOT€OIIEHO30B 1

HCKYCCTBEHHBIX

9KOCUCTEM

56 [MumeBsle nenu. OnuchIBaTh NHIIEBbIC LU U MMUILEBBIE CETH.
OKoNorHUs. KnaccuduuupoBaTh )KUBBIX CYIIECTB
DKoJloruyeckue 9KOCUCTEMBI 10 POJIM B MHUILEBON LIENH
(axTopsl. (IpoyLIeHThI, KOHCYMEHTHI U PeIyLICHTHI) 1

TUITYy TUTAaHUS (ABTOTPOQBI U TETEPOTPOPHI).
I'padmaecku oToOpakaTh HKOITOTHIECKHE
TTUpaMUIbIL.

KnaccuduimpoBaTh sK0m0Ornuecke GakTopsl.

57 [MpakTryeckas [TpoBoANTH SKCTIEPUMEHT € COOIIOICHHEM
pabota Ne 11. TEXHUKH 0€30MacHOCTH, HAOII0aTh 32 HUM,
«M3y4yenne (UKCHpOBaTh pe3yIbTaThl U HHTEPIPETUPOBATH
B3aUMOCBSI3€H B UX.

HCKYCCTBEHHOMU

9KOCUCTEME —

aKBapuyme u

COCTAaBJICHUE LieTIeH

TUTAHUSY.

58 Buocoepa. XapakTepuzoBarh OHOC(epy U ee rpaHuLbl.
Hoocdepa. Beinensats orpannunBaronie GakTopsl BEpXHEH
Texnocdepa. 1 HIDKHEW TpaHuL onocdeps.

OmnuceIBaTh OCHOBHBIE NOAXO/IBI B YYEHUH U O
ouocdepe.

AHanM3upoBaTh NPUYKMHBI, IOCIEICTBUS U
Mpe/AsIaraTh MyTH PEIICHUS IN100aTbHBIX
9KOJIOTHYECKUX MPobIIeM

59 CemuHap Ha TEMY: HaxoanuTh ¢ TOMOIIBIO pa3IHYHBIX CPEICTB,
«JKoNIornYecKue BBIJICIISITh, CTPYKTYPUPOBaTh M IIPEICTABISATH B
IpoOIeMBI BHJIE TOTOBOTO MPOAYKTA (COOOIICHNS U
COBPEMEHHOCTH TIpe3eHTAINH ) HE00X0UMYI0 HH(DOpMAIIHIO.

YcraHaBiaMBaTh NPUUMHHOCIIECICTBEHHBIE CBS3H,
CTPOUTB JIOTHYECKYIO LIETIb PACCYKACHUH 1
JIOKa3aTeNbCTB.

B3anmozelicTBoBaTh B IpyIIe B poIiecce
BBICTYIUICHHSI.

60 [TpoGemb! 0TX010B 3HAaTh BUJBI OTXOJIOB.

U 3arpsi3HEHUS AHanM3UpoBaTh HCTOYHUKH 3arps3HEHUS

OKpYXKaIoLIeH cpeibl OKpYKalolieH cpepl.

61 [MpakTryeckas [TpoBoANTH IKCTIEPUMEHT, (PUKCHPOBATH

pabora No 12,

pe3yIbTaTHl M HHTEPIPETHPOBATD UX.




U3zyduenue OBITOBBIX
0TX0/10B. PazpaboTka
MPOEKTa pa3ielibHOTO
cbopa Mmycopa.

OreHUBATh 3HAYCHHUE YTUIIA3ALUY U
nepepabOTKH OBITOBBIX OTXOJOB.

62 B3anmocss3p 1 3HAKOMSATCS C TIOHATHWHBIM alIapaToM Mo
COCTOSIHHSA JaHHOW TeMaTHKe
OKpY’KaroLei cpeabl YMeTh paboTaTh ¢ pa3JaTOYHBIM MaTEPHAIOM
1 30POBbS YeJIOBEKa

63 O0600611IEHTE 1 O0600m11aTh OCHOBHEIE CBEACHUS 110 KOHKPETHOH
Marepuaa 1o TeMe npoOieMaTyuKe, BBIJCATh U XapaKTepU30BaTh
«Makpomupy» Ba)KHEHIIINME TIOHATHSI, 3aKOHBI 1 TEOPUH.

64 Konrponbnas pabora | 1 [TpoBoauTh peduiekcHio COOCTBEHHBIX
Ne3 JOCTHYKEHUH B M3YUYEHHH I'eOJIOTHUECKUX
«ITpoucxosxneHue 000109eK 3eMJIH.

KHM3HU Ha 3emIIe. AHaIM3MpoBaTh Pe3yNbTaThl KOHTPOJIBHON
VYpoBHH paboTHI ¥ BBICTPAMBATh MYTH JOCTHKEHHS
OpraHU3aLH1 KH3HU. JKEJIAEMOT0 YPOBHS YCIICITHOCTH.

OCHOBBI 3KOJIOTHH.

DBOJIIOLIMOHHAS

TEOPHSD»

Vi Abuornyeckue 28 ®DeBpans -
daxTopsI 1 Arnpens
MPUCTIOCO0IEHHOCTD
K HUM JKHBBIX
OpPraHu3MoOB.

65- | OcobenHocTH 2 XapakTepHu3oBaTh 0COOEHHOCTH KIIMMaTa

66 knuMata Poceun. Poccun 1 ee mpupoIHBIX 30H.
30Ha apKTHYECKUX YcraHaBiIMBaTh B3aUMOCBSI3H MEXKITY
MYCTBIHB, TYHAP U 0COOEHHOCTSMU MPUPOJIHBIX 30H U
JIECOTYHIP. NPUCIOCOOICHHOCTBIO JKHBBIX OPTaHU3MOB K

YCIIOBUSIM OOHUTAHHS.

Haxomutk ¢ MOMOLIBIO pa3IMYHBIX CPEICTB,
BBIICIATH, CTPYKTYPUPOBATh H IMPEICTABIIATE B
BHUJIE TOTOBOTO MPOJIYKTA (COOOICHUS U
MIpe3eHTAINH) HeOOXOANMYIO HH(OPMAIIHIO.
BzaumonelicTBoBaTh B TpyIIIE B Ipoliecce
BBICTYIICHUS

67 [IpaxTudeckas 1 IIpoBOANTH SKCIIEPUMEHT C COOIIOICHUEM
pabora Nel3 TEXHHKH 0€30MaCHOCTH, HAOII0AaTh 3a HUM,
«13y4enune (UKCHPOBATh pe3yJIbTaThl U MHTEPIPETUPOBATD
MIPUCTIOCOOIEHHOCTH uX.

OpraHu3MOB K cpelie
0OUTaHUSD)

68 DJeKTpOMarHuTHas 1 XapakTepu3oBaTh (PH3HUECKYIO IPUPOAY CBETA

IIpUpoJia CBeTa (BOJHOBBIE M KOPIYCKYJISIPHBIE CBOICTBA).
OmnuchIBaTh MKATY JIEKTPOMarHUTHBIX BOJH
x.MakcBeina.

OueHnBaTh 3HaUECHHUE KaXKI0TO U3 TNANIa30HOB
9TO# MIKAJIBI ISl IPUPOJIbI U KU3HU YEJIOBEeKa.

69 Onruueckue 1 XapakTepHu3oBaTh 3aKOHBI PacpOCTPaHEHUsI
CBOICTBA CBETA cBeTa (OTpaXCHHUS M MPETOMIICHUS) U

9KCIIEPUMEHTAIILHO MOJTBEPKAATh UX.
AHanu3upoBarth BiMsiHUE (HAKTOPOB, BIMUSIOIIUX
Ha M0Ka3aTelb IPETOMJIICHHSL.

Jloka3blBaTh BOJIHOBYIO IPUPOAY CBETA.

70 ITpakTuaeckas 1 [TpoBOIUTH SKCTIEPUMEHT C COOIIOICHIEM
pabota Nel4 TEXHHKHU 0€301acHOCTH, HaOII0aTh 3a HUM,
«M3y4yenne (UKCHpOBaTh pe3ysIbTaThl U HHTEPIPETUPOBATD
BOJIHOBBIX CBOMCTB ux.

CBETaY

71 Ceeru 1 PackpeiBaTh poJib cBETa, Kak aOMOTUYECKOTO

pUCTIOCO0IEHHOCTh

¢axropa juist poToCHHTE3a M OpraHu3alnu




K HEMY KUBBIX
OpraHu3MOB.

OMOPHUTMOB JKUBBIX OPTaHU3MOB.
KnaccudumnupoaTs pacTeHHs 1O OTHOLIEHUIO K
CBETY.

AHanm3upoBaTh POJb CBETa B OPHEHTAINH
KHBBIX OPTraHM3MOB B OKPYXKAIOIIEH cpefe.
XapakTepu3oBaTh OHOTIOMUHECIICHIINIO U €€
pOJb B XKHU3HU KMBOTHBIX.

72

[IpakTuueckas
pabora Nel5
«M3yuenue
n300pakeHus,
JJaBaeMOro JMH301»

ITpoBoANTH SKCTIEPUMEHT C COOIIOICHHEM
TEXHHKU 0€30MacCHOCTH, HAOII01aTh 33 HUM,
(UKCHPOBaTh pe3yJIbTaThl U HHTEPIPETUPOBATD
ux.

73

BHyTpeHHsis sHeprus
MaKpOCKOIMHUYECKOH
CUCTEMBI.

XapakTepu3oBaTh MEpBOE HAYaJIoO
TEPMOJANHAMUKH U TOHATUE BHYTPEHHEN
SHEPIUu.

PackppIiBaTh IPOrHOCTHYECKOE 3HAYEHHE
TEPMOAUHAMUKH JUI BO3MOXKXHOCTH
MIPOTEKaHMs PU3HIECKUX  XUMHUUECKUX
MIPOLIECCOB.

OmnuceIBaTh TEIUIONEPENATY U €€ CIIOCOOBI.
OneHuBaTh 3HAYEHHE TEIIONEPEAAYH IS
MIPUPOJBl U SKU3HH YeNIOBEKa.

74

Tennosoe
paBHOBeEcCHE.
Temneparypa.

XapaxkTepu3oBaTh BaKHEUIINE TOHATUSA
TCPMOANHAMUKHA (KOJ’II/I’-ICCTBO TCIIOTHI,
yAenbHas TeIIOEMKOCTh, TeMIIepaTypa);
OnuceIBaTh TEIUIOBOE pAaBHOBECUE U
aHAJIM3UPOBATH €TO0 CMEUIeHHE [Tl Pa3TUUHbIX
TEPMOAMHAMHYCCKIX CHCTEM.

75-
76

Temneparypa u
MIPUCTIOCOOIEHHOCTh
K HeH )KHUBBIX
OpraHu3MOB

XapakTepu3oBaTh MEXaHU3MBI
TEPMOPETYIISALMH KUBOTHBIX ¥ PACTCHUIH.
Kiaccuduuuposats )KUBOTHBIX IO
TEeMIEPaTypPHOMY PEXXUMY ¥ OPTaHU3MBI 110
TeMIepaTypHOMY UHTEPBaTy OOHTAHHS.
AHaIM3UPOBATh BIMSHUE TEMIIEPATyphl Ha
JKMBBIE OPTaHU3Mbl H IPUCTIOCOOIEHHOCTh UX K
3TOMY abuOTHUECKOMY (DaKTOpy.

OueHBaTh 3HAUYEHHUE TEMIIEPATYPBI IS
XOPOILEro CaMOYYBCTBHUSI YEJIOBEKA.

HaxoauTh ¢ TOMOIIBIO pa3INuHbIX CPEJICTB,
BBIJICIISITh, CTPYKTYPHPOBATh M IPEJCTABISATH B
BHUJIE TOTOBOTO NMPOIYKTa (COOOIECHUH 1
MIpe3eHTAINH) HeOOXOANMYIO HH(OPMAIIHIO.
BsanMopeiicTBOBaTh B TpyIIIe B MpoLEcce
BBICTYIUICHHS

77

CtpoeHue MOJIeKyJIbI
n puznveckue
CBOMWCTBA BOJIbI

Ha ocHOBe BHYTpH- ¥ MEXIIPEIMETHBIX CBSI3€H
XMMHU ¢ OHOoTHEeH U (PU3UKOI TOBTOPUTH
CTPOCHUE MOJICKYJIBI BOJBI (TI/I]'[BI XUMHUYCCKUX
CBsI3eH).

XapakTepHu3oBaTh aHOMAaJIbHBIE (PU3NIECKHE
CBOMCTBa BOJBl M PacKpbIBaTh €€ POJib B
OpraHU3aINH KU3HH Ha 3eMIIe.
IIpencka3piBaTh paCTBOPUMOCTH BEIIECTB B
Pa3IMYHBIX THIIAX PACTBOPUTEIICH.
JloKa3pIBaTh C IIOMOIIBIO OTBITOB (PU3NIECKUE
CBOICTBA BOJBI.

78

IIpaxkTuueckas
pabota Nel6
«3mepenue
yAEIbHOM
TEIUIOEMKOCTH
BOJIBI»

[IpoBoANTH SKCTIEPUMEHT € COOIIOICHHEM
TEXHHKH 0€30MacCHOCTH, Ha0II01aTh 32 HUM,
(UKCHpOBaTh pe3ysIbTaThl U HHTEPIPETUPOBATD
ux.

DNEKTPOTUTHYECKAS

3aKpCHI/ITB OCHOBHBIC TTOJIOKCHUA TCOPHUHN




80

Aucconuranus

aekTponuTudeckoi quccounanuu (TI/).
KnaccuguimpoBars HEOpraHUYECKUE BEIIECTBA
B cBete TO/I.

JloKa3bIBaTh JIEKTPONPOBOJHOCTH PACTBOPOB
AIIEKTPOJIUTOB.

81 PactBopmmocts. pH OnwuceBaTh KOMMIESCTBCHHYIO XapaKTEPUCTHKY
KaK ITOKa3aTelb PacTBOPOB C MMOMOIIBIO TOHATHHA
CpeIsl pacTBOpa «PacTBOPUMOCTEY» U «MaccoBast OIS

PacTBOPEHHOTO BEIIECTBAY.

[ToBTOPHTH pelIeHue 3a1a4 C UCIIOJIb30BaHUEM
TIOHSITHSL «MacCOBAsITIONS PACTBOPEHHOTO
BEILIECTBAY.

XapaxTepuzoBath nonsitie o pH pactBopa, kax
MOKa3aTesIsl €ro CPeapl.

OrneHnBaTh 3HaYeHUE pH pazmimaHBIX
KHUJIKOCTEH IJIsI TPUPOABI M )KU3HH YeJIOBEKa.

82 XUMHAUYECKHUE O060011aTh CBEAEHUA 0 XUMHUECKHUX CBOMCTBAX
CBOICTBA BOJBI BOJIBI U3 Kypca OCHOBHOM IIKOJIBI Ha OCHOBE

MEXIPEIMETHBIX CBSI3€H C XUMUEH.
XapaKTepHu30BaTh MOHATHE «THAPOIU3 CONeH» U
JIBa €0 ciry4asi (COJM CHIBHOTO OCHOBAHUS 1
cJ1aboi KUCIOTHI U Ha000POT).

83 IIpaxTuyeckas IIpoBOUTH SKCIIEPUMEHT C COOIIOACHUEM
pabora Ne 17 TEXHHMKHU 0€30MaCHOCTH, HaOII0AaTh 3 HUM,
«M3y4yeHne xecTKon (MKCHPOBATh pe3yJIbTaThl U HHTEPIPETUPOBATD
BOJIBI M yCTPAaHEHUE ux
€€ KECTKOCTH

84 [IpaxTuyeckas IIpoBOUTH SKCIIEPUMEHT C COOIIOACHUEM
pabota Nel8 TEXHUKH 0€30I1aCHOCTH, HaOII0AaTh 3a HUM,
«UccrenoBanme (UKCUPOBATH PE3yNbTATHl K HHTEPIPETHPOBATH
CpeIBl pacTBOpa HX.
coJIed U coKa
pacTeHui»

85 Boma — Ha ocHOBe MHTerpanuu ecTecTBeHHOHAYIHBIX
abnoTnveckuit JTUCIUTUIAH PAaCKPBIBATh POJIb BOJIBI B
(axTop B KHU3HU 6uochepe.
pacteHui KnaccudunuposaTh pacTeHus O OTHOIICHUIO K

KOJIMYECTBY BOJIbI B OKpY’Karolleil cpefe.
AHanM3upoBaTh POJb THAPONIN3A U B
OMOXMMHUYECKHX MTPOIIECCaX HKHUBBIX
OpraHHU3MOB.

86 Kondepenmnus mo HaxonuThk ¢ MOMOIIBIO pa3IHYHBIX CPEICTB,
Teme «Boma — BEIJICNATE, CTPYKTYPHPOBATh H TIPEACTABIATH B
abnoTnveckuit BHJIC TOTOBOTO MPOAYKTA (COOOMICHUS U
(akTop B KHU3HH MIpe3CHTAINH) HeOOXOANMYIO HH(OPMAIIHIO.
JKHBBIX OPTaHU3MOB)Y YcTaHaBIMBATH IPUYUHHOCIEICTBEHHBIC CBSI3H,

CTPOUTB JIOTHYECKYIO IIETIb PAacCyXICHUH U
JIOKA3aTEeNbCTB.

BzaumoselicTBoBaTh B IpyIIIe B Mpoliecce
BBICTYIUICHHSI.

87 Conu kax Knaccuguiuposats comnu.
abroTHyecKui XapaKTepu30BaTh MPUMEHEHUE KUCIIBIX U
¢baxTop OCHOBHBIX COJICiI B MPOMBIIIEHHOCTH

AHaIM3UpoBaTh POJIb COJIEH KaK aOMOTHYECKOTO
(axTopa JyIst >)KUBOTHBIX (0COOEHHO BOJHBIX) U
pacTeHuil.

O1eHUBATh BpEJI, KOTOPBIA MOXKET IPUIHHUTH
HCIIOJIb30BAaHKE JKECTKOM BOJIBI B
MIPOMBINIICHHOCTH U OBITY

88 ITousa kak KnaccuuiupoBats N0YBbI, XapaKTePU30BaTh
abuoTuveckuit UX 3HaYCHHUE B IPUPOJIE, KaK a0MOTHYECKOTO
(aktop (hakropa.




OrneHuBaTh 3HaYEHHE TIOYBBI B IPUPOJE U
KHU3HU YeJIOBEKa.

AHanM3upoBaTh NPUIMHBI YXYALICHUS
IUIOJIOPOANS TTOUBHI.

89 [IpakTrudeckas [IpoBOIUTH SKCIIEPUMEHT C COOIIOACHUEM
pabota Nel9 TEXHUKH 0€30I1aCHOCTH, HaOIIOAaTh 3a HUM,
«M3y4yeHne cocraBa (UKCHPOBATh PE3yIbTaThl U HHTEPIPETUPOBATH
MIOYBBI» uX.

90 BuoTtnueckue XapakTepu30BaTh OMOTHIECKUE
(axTopsl B3aMMOOTHOILICHHSI MEXK]ly OpraHU3MaMH 1

MIPUBOJUTH MPUMEPHI TAKUX OTHOIICHUH.
OOBSICHATH OTHOCUTEIILHOCTh BPE/ia M TIOJIB3bI
JUISL OPraHU3MOB, y4acTBYIOIINX B
OMOTHYECKHX B3aUMOOTHOIICHHSX.

91 O06o01enue 1o Teme O0001aTh OCHOBHBIE CBEJICHUS 11O
«Abuoruueckue KOHKPETHOH Mpo0JIeMaTrKe, BBIACISITh U
(axTopsI 1 XapaKTepU30BaTh BAXKHEHIITNE TIOHATHSI, 3aKOHBI
MIPUCTIOCOOIEHHOCTh 1 TEOPHH.

K HUM >KHBBIX
OpPraHu3MOB»

92 KontponsHas padora [IpoBomuTh pediaeKkcHro COOCTBEHHBIX
Ne4 «AdOuoTnueckue IOCTHIKEHHUI.

(baxTopsl 1 AHaIM3MpOBaTh PE3yNbTaThl KOHTPOJIBHOU
MPUCTIOCOOIEHHOCTh paboThI ¥ BBICTPAMBATh MYTH JOCTHKECHHS
K HUM >KUBBIX JKEJAEMOT'0 YPOBHSI YCIICIIHOCTH.
OpraHU3MOB»

VIl | IIpocTpaHcTBO N Arnpens - Maii
BpeMsi

93 ITonsarus XapakTepHu30BaTh IBOJIOIHIO MPEICTABICHUN O
MPOCTPaHCTBA U MIPOCTPAHCTBE U BPEMEHHU HA OCHOBE
BpEMEHU kyaccuueckor Mmexanuku Hetotona, CTO u

OTO.
OOBSICHATH B3aMOCBSI3b MAaCChl M HEPTHH, KaK
CJICJICTBHE TEOPHU OTHOCHUTEIILHOCTH.
94- | buoputmsl XapakTepHu3oBaTh pa3IndHbIC THUITBI OHOPUTMOB
95 Ha OCHOBE IIPHMEPOB y PACTEHUH U KUBOTHBIX.
Or1eHHBaTh pOJIb OHOPUTMOB IS 3J0POBbS
YeJIOBeKa.

96 Cnoco0bl nepenaun XapaxkTepuzoBath 00MeH HH(pOpMalrei Ha
nHdopmanuu B Pa3JIMYHBIX YPOBHSAX OpraHU3allUuH KU3HH.
KHMBOM TIPUPO/IC AHanu3upoBath 3Ha4YeHHUE OOMEHa

UH(OPMALIUH JJIsI ’KMBBIX OPraHM3MOB, B TOM
YHCIIE ¥ YEIOBEKa.
97- | Undopmanus u XapakTepu3oBaTh BO3HHKHOBEHHE U Pa3BHTHE
98 YeJIOBeK. HocuTesel HHPOpMAIMK ¢ IPEBHEHIINX BpeMeH
JI0 HaIllero BPEeMEHH.
AHanu3upoBaTh COCTOSTHUE COBPEMEHHBIX
HocuTenei nHpopManrH U IPOrHO3UPOBATh
IIyTH UX JAJIbHEHIIET0 COBEPUIEHCTBOBAHUSL.

VIl | IloaroTroBka u Mait
3alIuTa
HCCIIe0BATEIbCKUX
MPOEKTOB

99- | BrinonHenue BpInBUraTh TMIOTE3Y U IIPOBEPSITH €€ C

103 | skcrnepUMeHTaTbHOM MTOMOIIBIO 3aIUITAHUPOBAHHOTO YKCIIEPUMEHTA.
4acTH
HCCIIeJ0BATEIbCKOTO
IIPOEKTa

104- | 3amura HaxoauTh ¢ moMoIIbI0 pa3IuyHbIX CPEACTB,

105 | uccnenoBaTeabCKUX BBIJIEIIATh, CTPYKTYPUPOBaTh M IIPEICTABIATH B

ITPOCKTOB

BHJIC TOTOBOT'O MPOAYKTA (COOOMICHUS U




(muCcTaHIMOHHBIN MIPE3eHTAIMN ) HEOOX0ANMYIO HH(POPMALIHIO.
YPOK — 3aInTa YcTaHaBIMBaTH MPUYUHHO-CIICACTBEHHEIC
TIPOEKTOB) CBSI3U, CTPOUTH JIOTHIECKYIO IIeTIb PACCYKACHUI
1 JTOKAa3aTeIbCTB.

11 kaacc.
Ne HammenoBanne paznena u | KommuectBo | By yueOHOM AesaTenbHOCTH YICHUKA IInanupyemsie
/o | TeMm 4acoB CPOKH/TIEPHOIBI
H3y4eHHS
(MecsI1/9eTBepTh)
| [oBTopenue kypca 10 7 CeHTS0pB
Kyacca
1 Muoroo0bpasue 1 JaBatp ornpeneneHus BaKHEHIITIM
€CTECTBEHHOT'O MHUpa: MOHATHSAM M 3aKOHOMEPHOCTSM JIBYDKCHUS
MeramHp, MakpoMHp, HeOECHBIX Tell.
MHUKPOMUD XapaxrepuzoBats Jutochepy, ruapocdepy,
aTMocdepy.
IIpennarate ciocoOb! U MOJIENIN U3YUECHUS
Mera-, Makpo- U MUKPOMHPOB.
2-3 | buocoepa. YpoBHH 2 OmnuceiBath OMOChepy U ee rpaHuIbl.
OpraHU3aLH1 KH3HU Ha XapakTepu30BaTh XUMHUYECKYIO
3emie OPraHU3aIHIO KIETKU U
Oononornieckre QYHKIUN OCIKOB, JKUPOB,
YIJICBOIOB M HYKJICHHOBBIX KHCIIOT.
CpaBHUBATH KICTKH PACTCHUH, JKHBOTHBIX
u OaKTepuil.
CTpyKTYpHpOBaTh 3KOJOTUIECKHE
CUCTCMBI.
XapaxkTepu3oBaTh OCHOBHBIE MOHATHS
OKOJIOTHMH: LI CIIU ITMTAaHUS, ITUIICBBIC
nmupamMuabl, SKOJIOT'MYECKUC
(dakTopsl — abHOTHYECKHE, ONOTHUECKUE
AHTPONIOTCHHBIE.
4 OCHOBHBIE MOJIOKCHUS 1 OmnpenenaTh BKIIAJX OTACTbHBIX
CHHTETHYECKOI TeOpHn OHOJIOTMYECKHX HAayK (IapBHHHU3MA,
9BOJTIOLIUH TEHETHKH, SKOJIOTHH) B CHHTETHYECKYIO
TEOPHIO IBOJFOLIUH:
XapakTepu30BaTh OCHOBHBIC MOJIOKECHHS
3TOM TEOpUHU.
Paznnuath GhopMBI ecTeCTBEHHOTO 0TOOpA,
THUIIBl MYTALMM, @ TAKXKE MaKpo- U
MHKPOIBOJIIOLHUIO.
5-6 | DnemeHTHI 2 XapakTepHu3oBaTh TpHU Havyaja
TEPMOJUHAMUKHU U TCPMOANMHAMUKHN U UX TPUMECHUMOCTD K
TEOPUHN OTHOCUTEIIBHOCTHU JKHUBBIM CUCTEMAM.
PaznnyaTh NOHATHS «IIPOCTPAHCTBO» M
«BpeMs» KaK B
CBeTE KJIaCCUUECKOH MexaHuKH HploToHa,
tak ¥ B cBete CTO u OTO DiiHmreiina.
7 Konrponbnas padora Nel | 1 [TpoBoanTh pediiekcHuio coOCTBEHHBIX
«[ToBTOpPEHNE OCHOBHBIX JOCTHIKEHHH.
3aKOHOB, TIOHSTHH 1 AHanu3upoBaTh pe3yNbTaThl KOHTPOJILHOM
Teopuii kypca 10 kmacca» paboTHI ¥ BEICTPanBaTh IMyTH JOCTHKEHHS
KEITAeMOro
YPOBHSI YCHENTHOCTH.
I Mukpomup. AToMm. 34 CeHTs0psb -
BemecrBa Jlexabpb
8-10 | OcHOBHBIE CBEACHHUS O 3 IIpuBOANTE TOKA3ATEABCTBA CIIOKHOTO
CTPOCHHUH aToMa crpoeHus atoMa. ONHCHIBATH MOAEIN
ctpoenus aroma J[>x. Tomcona, 3.
Pesepdopna u H.Bopa u ananm3upoBars ux




COCTOSATENIBHOCTb.
XapaxkTepu3oBaTh BaKHEUIIINE
3JIEMEHTAPHBIE YaCTHUIIBI,

oOpazyromue aToM (IPOTOHBI, HEHTPOHBI U
3JIEKTPOHHI);

KOPIYCKY/IAPHO-BOJHOBOH Iyalll3M
JJIEKTPOHOB.

[epeBoanTh HHPOPMALIHIO O CTPOCHUH
aToMa, OTPaKEHHYIO C TOMOILBIO
CHMBOJIKH TIEPHOIUYECKOI CUCTEMBI B
JIEKTPOHHBIE (POPMYJIBI XUMHYECKUX
JJIEMEHTOB.

YcraHaBiIMBaTh B3aUMOCBSI3b MEXKIY
Maccoi aTOMHOTO SIIpa M €T0 3apsAaoM Ha
IIPUMEPE U30TOIIOB.

XapakTepHu30BaTh CTPOCHUE IJIEKTPOHHOM
000JIOYKH aTOMOB H UX 3JEKTPOHHBIE CIION
WJIN SHEPTETHIECKUE YPOBHH.

11

ITpakTryeckas pabora
Nel «3yuenue
¢dororpaduii TpekoB
3apsDKEHHBIX YaCTHID)

W3zyuats poTorpadun TpeKoB 3apsKEHHBIX
4acTULl, aHAIIU3UPOBATh UX, A€IATh BBIBOABI
1 MHTEPIIPETUPOBATh UX.

13

OTKpbITHE
.M. MenneneeBbIM
IIepuoauueckoro 3akoHa

XapakTepHu30BaTh 0011E MPEATOCHUTKH
CTAHOBJICHUSA

€CTECTBEHHOHAYYHOW TEOpUHU Ha MPUMEPE
MIePUOIUIECKOT0 3aKOHa.

PackprIBaTh SBOIIOIMIO IEPBOHAYANBHBIX H
COBPEMEHHBIX MPEICTABICHUN
€CTeCTBCHHOHAYJIHOU

TEOPHUH Ha TIpUMepe TpeX GopMyITupOBOK
MIEPUOTNIECKOTO 3aKOHA.

Co3maBaTh MOJIENHN C BEIACICHHEM
CYIIECTBEHHBIX XapaKTePUCTHK 00bEKTa U
ux HpeI[CTaBJ'ICHI/IeM B
MPOCTPAHCTBEHHO-TpadruecKoi win
3HAKOBO-CUMBOJIMUYECKOU (hopMe.
IIporHo3upoBaTh CBOMCTBa XUMHUYECKUX
3JICMCHTOB U UX CO@I[I/IHeHI/Iﬁ Ha OCHOBC
MIEPUOTNICCKON CUCTEMBI
J.N.Menneneena.

KoHcTpynpoBath nepruoudecKyro TabIuIy
XUMHUYECKHUX 3JIEMEHTOB C UCIIOJIb30BAaHUEM
KapTO4eK.

JlaBaTh XapaKkTepUCTUKY 3JIEMEHTOB MaJbIX
HepI/IO)IOB 10 UX IIOJIOKCHUIO B
nepuoanueckoit cucreme JI.M.Menneneena.

16

3HaueHue
Ilepuoguueckoro 3akoHa
u [lepuoaunueckoit
CHCTEMbI XUMUYECKHUX
3JIEMEHTOB
J.M.MenneneeBa mis
¢dopmuposannss EHKM

PazmiuaTs BUABI KTacCUpUKAIHH:
€CTECTBEHHYIO U MICKYCCTBEHHYIO.
BBIHOJ'IHS{TB l'IpS[MOG )IejlyKTI/IBHOC
JIOKA3aTeNbCTBO IS IEPHOANIECKOTO
3aKOHA HA MPUMEPE OTKPBITUS TajlIus,
CKaHJUs U TepPMaHusl.

XapakTepHu30BaTh BKJIA] NEPUOAUYECKOTO
3aKOHa U

MEPUOJUYECKON CUCTEMbBI XUMHYECKUX
anemenToB . U.

MeneneeBa B pa3BUTHE HAYKH U
IIOHUMAHUC XHMH‘{CCKOﬁ KapTI/IHBI ana.

17

Bbrnaroposabie razsl

OOBACHATH MHEPTHBIE CBOICTBA
0JIaTOPOTHBIX Ta30B OCOOCHHOCTSIMHU.
CTPOCHUS UX aTOMa.

YcTaHaBIMBATE COOTBETCTBHE MEKIY
CBOMCTBaMHM 0JIarOPOJIHBIX TA30B U HX




MPAKTUICCKUM
IIPUMCHCHUCM

18

Wonnas xumudgeckas
CBSI3b

XapakTepH30BaTh HOHHYIO CBSI3b KaK CBSI3b,
BO3HHKAIOIIYIO IIyTEM OTAA4U WM IIpHeMa
JJIEKTPOHOB.

KnaccuduimpoBaTs HOHBI IO pa3HEIM
OCHOBAaHHMSM. Y CTaHABINBATh 3aBUCUMOCTh
MEXXIY TUIIOM XUMHUYECKOH CBSI3H, THIIOM
KPHUCTAJUTNUECKOH PELIETKU U
(U3MYECKUMH CBOWCTBaMH BEIIIECTB.

20

KoBanentnas
XMMHYECKas CBI3b

XapakTepu30BaTh KOBAIEHTHYIO CBSI3b KaK
CBSI3b, BO3HUKAIOIIAS 33 CYeT 00pa30BaHusI
OOIIUX ITEKTPOHHBIX MAp MyTEM
MEPEKPHIBAHUS DJIEKTPOHHBIX

opOuraneii.

Kitaccnduiuposarts KOBaJIEHTHBIE CBA3H 110
Pa3HBIM OCHOBAHHSIM.

VcTaHaBIMBATh 3aBUCUMOCTE MEKITY THIIOM
XHMHYECKOM CBSI3H, THITOM
KPHUCTAUTNYECKOM PEIIETKH U
(U3HIECKUMH CBOMCTBAMH BEIIIECTB.

22

MerTaibsl U CIIJIaBbI.
Mertammmaeckas
XHUMHYECKas CBS3b

XapaxkTepHu30BaTh METAJUTHUECKYIO CBS3b
KaK CBsA3b MCKAY aTOM-MOHAMH B ME€TaJJIaX
U CIUIaBax IMOCPEICTBOM 00OOIIECTBICHHBIX
BAJICHTHBIX

3JIEKTPOHOB.

KrnaccuduiupoBath METaIIBI [0 Pa3HBIM
OCHOBaHHSM

OOBSICHSITH SUHYIO IPUPOLY XUMHUUECKHX
CBsI3EH.

YcraHaBiIMBaTh 3aBUCUMOCTD MEK/TY THIIOM
XUMHUYECKOH CBS3U, THIIOM
KPHUCTAJUTHYECKON PELIeTKH U
(U3MYECKUMH CBOWCTBAMH BEIECTB.

23

MonexynsipHo —
KUHETUYECKAsT TEOPHS

XapakTepHu30BaTh IBOJIOIMIO CTAHOBICHUS
Taxkou

DyHAAMEHTaIbHON €CTeCTBEHHOHAYyYHOU
TEOpHH, KaK

MOJIEKYJISIPHO-KHHETHYECKast U ee
OCHOBHBIE MTOJIOKEHHUS.

ApPryMeHTHpOBaTh 3Ty TEOPUIO Ha OCHOBE
HM3YYEHHBIX B OCHOBHOM ILIKOJIE Ta30BbIX
3akoHOB boinsitMapuorra, [lapns u I'eit-
Jlroccaxa.

PackpbIBaTh posib MOAETUPOBAHUS
(2abCONIOTHO YIIpYTHE CTOKHOBEHHSI,
HCaTBHBIHN r'a3) B CTAHOBJICHUH
€CTECTBEHHO-HAYYHON TEOPHH.

OmnwuchIBaTh arperaTHbIe COCTOSIHUS
BEIIECTB M B3aMMHBIE TIEPEXO.IBI MEXIY
HUMU.

IMoxaTBepxnaTh TEOPETUUECKHE MOIOKEHUS
9KCHEPUMEHTANIBHO.

24

Ar peraTHbIC COCTOSIHUSA
BCIICCTBa

XapakTepHu30BaTh TBEPJOE, XKUAKOE U
ra3000pa3HOe COCTOSHUE BELIECTB,
a TaKoKe B3aUMHbIE IICPEXO0bl MEXKAY HUMU.
OnuceIBaTh IIa3My U
KJIacCU(UIIPOBATH €€ B 3aBUCUMOCTH OT
TEMIIEPATYPBI.
YcTaHaBIMBaTh MPUYUHHO-CIIEACTBEHHBIE
CBSI3M MEXY TUIIOM IUIa3MBbI U €€
IIPUMEHECHHEM.

IIpuponnsiii ra3

XapakTepu30BaTh COCTaB U OCHOBHBIC




26

HANpaBICHUS
HCIIOIB30BaHUS U IIEPepabOTKU
MIPUPOTHOTO ra3a. Y CTaHABIUBATH
3aBUCHMOCTh MKy 00beMaMu

JIOOBIYH IPUPOAHOTO Ta3a B PO u
OFOKETOM.

HaxouTh B3aMMOCBSI3b MEXK/Y H3y4aeMbIM
MaTepuaioM U Oyymiei
poeCCHOHATBHOM NEATETBbHOCTRIO.
Cobmo1aTh MpaBuiia YKOJIOTUIECKU
rpaMOTHOTO

MOBEICHUS U 0€30ITacCHOTO 00PAIICHNUS C
MIPUPOJTHBIM Ia30M B OBITY U Ha
MIPOM3BO/ICTBE.

OmnpeensT IPUHAAICIKHOCTh BELIECTB K
pa3nuyuHBIM THIAM (TIpeIeIbHBIM UITH
HenpeebHbIM) U Kilaccam
YIJIEBOIOPOJIOB.

HasbiBaTh OT/IENbHBIC MTPEACTABUTEIN
aJIKaHOB M aJIKEHOB.

HaOmronats 1 onuchIBaTh
JICMOHCTPAIIMOHHBIH YKCIICPUMEHT C
MTOMOIIIBIO POIHOTO SI3BIKA U S3bIKA
XUMHH.

O6001AaTh 3HAHUA U EJIaTh BEIBOIEI O
3aKOHOMEPHOCTSIX M3MEHEHHsI CBOWCTB B
TOMOJIOTHYECKOM PSIy MPEACTbHBIX
YIJIEBOIOPOJIOB.

27

ITpakTryeckas pabora
No2 «ITomyuenue,
cobupanue u
pacIio3HaBaHUE ra30B»

[Momy4aTh, cOGMPATh U PACIIO3HABATH
BOJOPOJ, KUCIOPOJ, YIIICKHUCIBI a3,
aMMHUaK M 3THJICH.

BbINosHATE ¢ COOMIOIEHUEM TTPABUIT
TCXHUKHU 6C3OHaCHOCTI/I XUMHUYECKUH
9KCIIEPUMEHT.

Habmronats 3a npoBeieHHEM
9KCIIEPUMEHTA.

AHaIM3UpOBaTh PE3yIbTATHI
9KCIIEPHMEHTA.

OLeHUBATh U HHTEPIPETHPOBATH
pe3yIbTaThl IKCIEPUMEHTA.

28

XKuznkue BemecTsa.
HedTp

XapakTepHu3oBaTh COCTaB U OCHOBHbIE
HarpaBJICHUS

HCTIONIB30BAHMA U IlepepaboTku HePTH.
YcraHaBiIMBaTh 3aBUCUMOCTD MEXKIY
obbemMamMu 100b1uu HeTu B PO 1
610/pKeToM. HaxoanTh B3aUMOCBSI3b MEXIY
M3ydaeMBbIM MaTepHaAIoOM U OyayIei
po(heCcCHOHAILHON JIeSITeIbHOCTHIO.
[paBuiia 5KOJOrUYECKU IPAaMOTHOTO
TIOBEACHUS

6e3011acHOro OOpaIeHHUS ¢
HedTenpoyKTaMu B OBITY U Ha
IIPOM3BO/ICTBE.

29-
30

TBepaoe cocTosiHUE
BemecTa. JKuakue
KpHUCTAILIIBI

CpaBHUBATH KPUCTAIUIMYECKUE U
amMop(QHBIc BellecTBa. Y CTAHABINBATh
3aBUCUMOCTb MEX]ly CBOMCTBAMU
aMOp(HBIX BENIECTB M UX IPUMEHEHUEM.
XapaKkTepHu30BaTh OTHOCUTEIILHOCTh
HUCTUHBI B XUMHUH

Ha IpUMeEpE IBONCTBEHHOIO MTOJIOKEHHUS
BOZIOpOJA B

NIEPUOJUYECKON CUCTEME, ACIECHUS
XUMHUYECKON CBSI3U HA THUIIBI,




B3aUMOOOYCIJIOBIEHHOCTH (PU3NYECKUX
CBOJCTB BELIECTB M THIIAM HX
KPUCTATINYECKON

PELIeTKH.

OnuCHIBATh XUIKHE KPHCTAIIIBL, KaK
HPUMEP OTHOCHTEIBHOCTH JICJICHUS
BEILECTB Ha THIIBI [I0 UX

arperaTHoOMy COCTOSTHHIO.
KnaccuduupoBaTh )KHUAKHE KPUCTAILIBL.
YcraHaBiaMBaTh 3aBUCUMOCTD MEXKIY
CBOMCTBaMH XUAKHX KPHCTAJUIOB U UX
MIPUMEHEHHUs B TeXHHKe. [IpuBonTh
MIPUMEPHI OTHOCUTEIBHOCTH UCTUH U3
Onosoruy U HUINKH.

31

Knaccudukarms
HEOPTaHWYECKUX
BEILIECTB U €¢
OTHOCHTEIBEHOCTh

Knaccudumuposats BemecTa 1o ux
IIPOUCXOKACHHIO.

KnaccudumnupoaTs mpocThle BemecTsa u
JIOKa3bIBaTh

OTHOCHUTEJIHOCTB 3TOH KJIaCCH(HUKALINH.
OOBSICHATH TPUYUHEI MHOTO00pa3us
MIPOCTHIX BEILECTB SIBICHHUEM aJJIOTPOIHNU
U, B CBOIO 04epe/ib, IPHUUHBI 3TOTO
SIBIICHHUSL.

KnaccudunupoaThb clioxHbIE BelecTBa U
JIOKa3bIBaTh

OTHOCHTEJILHOCTB 3TOH KJIACCH(HUKALINH.

32-
33

Knaccudukarms
OpTaHUYIECKHUX
COEIUHEHUI

CpaBHHBaTh HEOPTraHUYECKHE U
OpTaHWYeCKHE BEIECTBA.
XapakTepu3oBaTh 0COOEHHOCTH
OPTaHWYECKUX BEIICCTB.

®opMynupoBaTh OCHOBHBIE ITOJIOKECHUS
TEOPHUH XUMHUUYECKOTO CTPOCHHUSI.
OOBSICHATH IPUUUHBI MHOTO00Opa3us
OpTraHUYECKUX

COEJIMHEHUIA.

KnaccuduuuposaTtb oprannieckue
COGIMHEHHUSI 110 3JIEMEHTHOMY COCTaBY H IO
(bYHKIIOHATIBHBIM

TpyIIaM 1 JOKa3bIBaTh OTHOCHTEILHOCTh
3TOU

KJIacCH()UKAIUHL.

34-
35

[Honumepst

OnepupoBath MOHATHAMH XHMUHU
MTOJTUMEPOB.

PaznmuuaTh peakuuy moMUMEpHU3alu |
TIOJIUKOHICHCAITN Y.

XapakTepHu30BaTh OHOTIOIMMEPHI U UX
poTBb.

XapaKkTepHu30BaTh MIACTMACCHI,
KJIacCU(UITUPOBATh UX, HA3bIBATh
MpeACTaBUTeNeH 1 00JacTH MPUMEHEHHS
macTMmace.

XapakTepHu30BaTh BOJIOKHA,
KJIacCH(UIIUPOBATH UX, HA3BIBATh
MpeICTaBUTENICH U 00JIaCTH

MIPUMEHEHHUSI BOJIOKOH.

OnucelBaTh HEOPraHUYECKUE OJTUMEPHI,
KJIacCU(UITUPOBAThH UX, HA3bIBATh
TIpeICTaBUTENEH U 00JaCTH MPUMEHEHHUS.

37

CmecH, MX COCTaB U
CITOCOOBI pa3aeeHus

XapakTepu30BaTh CMECH KaK CUCTEMY
BemiectB.  KiaccuduiupoBaTh ux u
OTpakaTh COCTaB C MOMOIIBIO HAXOKICHHUS
00BEMHON MM MAaCCOBOM IOJIEH
KOMIIOHEHTA CMECH.




OmnuceIBath criocoObl pa3aeieH s CMECceH.
HaOmroats 1 OMCHIBATH
JEMOHCTPALIMOHHBIH XUMUYECKUH
9KCTIEPUMEHT.

CobnronaTh mpaBwiia TEXHAKA
0€30MacHOCTH, IPOBOANUTH JTAO0PATOPHEIH
SKCIEPUMEHT, HaOIFOJaTh €ro,
(UKCHpOBaTh pe3ysIbTaThl HAONMIOCHUS U
HUHTEPIIPETHPOBATH MX.

39

HI/ICHepCHLIe CHCTCMbI

XapakTepu3oBaTh pa3anyHbIEC THUIIBI
JIMCTIEPCHBIX CUCTEM Ha OCHOBE OT
arperaTHoro COCTOSIHUS

JIUCTICPCHOM (ha3bl U TUCTICPCHOHHOMN
Cpenbl.

PackpbIBaTh posib pa3iavyHbIX TUIIOB
JUCIEPCHBIX CUCTEM B KU3HU IPUPOJBI U
oOrmIecTBa.

40

[ToBTOpEHUE U
000011IEHAE TTO TEME
«CtpoeHne aToMa 1
BEILECTBA

O00011aTh OCHOBHEIE CBEAEHUS 10
KOHKPETHOH MpoOJIeMaTuKe, BBIACISTH U
XapaKTepU30BaTh

Ba)KHEHIIINE TOHSATHSI, 3aKOHBI U TEOPHUH.

41

KonrponbHas pabora Ne2
«CTpoeHue aTroma u
BEIIECTBAY

IIpoBomuTh pedaeKcHio COOCTBEHHBIX
JIOCTHKEHUI.

AHaU3UPOBATh PE3YJIbTATHl KOHTPOJIBHOU
paboTHI U BBICTPAUBATh MYTH JOCTHIKCHHUS
JKEJIACMOT'0 YPOBHS YCIICIITHOCTH.

XuMHUYEeCKHE peaknuu

13

Hdexaops -
SuBaps

42-
43

XUMHUUECKUE PeaklUy U
UX Kiaccu()UKaIuu

CpaBHHMBATh XUMHUYCCKUE U (PUIUUCCKUE
SIBIICHUSL.

KrnaccuguimpoBats peakiiu mo
Pa3IU4HBIM OCHOBAHUSIM.

ApPryMeHTHUpPOBaHO XapaKTepU30BaTh
KaXJbI TUI U BUJI XUMHUYECKHUX PEaKLUi.

Habnronate u onuceiBaTh
JIEMOHCTPAIMOHHBIA XUMHUYECKHI
SKCIEPUMEHT.

45

CKOpOCTh XUMHUYECKOH
peaximu

XapaKkTepHu30BaTh CKOPOCTh XUMHUYECKOH
peakuuu u GakTophl € 3aBUCUMOCTh
CKOPOCTH XUMHYECKOU

peakuuy OT MPUPOJIBI pEaruPYyIOIIUX
BEIIECTB, NX KOHICHTPAIINH, TEMIIEPaTYPHI,
IUTOIIAAH COTPUKOCHOBEHUS BEIIECTB.
[IpoBoauTH, HAOIIOAATH U OTIUCHIBATH
XHUMHAYECKUH

SKCIIEPUMEHT C IOMOIIbIO POJHOTO SI3bIKA U
SI3BIKA XUMMU.

46

Oo0patumocTh
XUMUYECKUX PEaKIMil

XapakTepHu30BaTh COCTOSIHUSL XHMHYECKOTO
PaBHOBECHS M CITOCOOBI €r0 CMEIICHHSI.
[Ipencka3piBaTh HAIIPaBICHUE CMEIICHHUS
XUMHUYECKOTO PAaBHOBECHS MTPH U3MEHEHHUH
YCIJIOBUH IIPOBEIECHUS

00paTUMOH XUMHUIECKON pPEeaKIiH.
HaGnromate 1 OnMCHIBATH
JEMOHCTPALIMOHHBIH XMUMHUYECKUN
SKCIIEPUMEHT.

47

[MpakTryeckas padbora
Ne3 «M3yueHune
XMUMUYECKHUX PEAKIMI»

KnaccuduimpoBaTh XuMH4YeCcKne peakiiuu
T10 Pa3JIMYHBIM OCHOBAHUSIM.
XapaxTepH3oBath (pakTOpbI, OT KOTOPBIX
3aBUCUT CKOPOCTb MPOTEKAHUS XUMHUECKUX
peakuuii, Ha KOHKPETHBIX IPUMeEpax.
ITpoBoanTb C COONIONECHNEM NIPABHIT




TEXHHKH O0E30MaCHOCTH XUMHYECKUH
9KCIIEPUMEHT, HaOMI0AaTh 32 HUM,
OLICHNBATb PE3yIbTAThl HAOTIOICHNUH,
BBIBOJIBI, © HHTEPIPETHPOBATD PE3yIbTaThI
HaOIIOJCHUH HAa OCHOBE BBIBOJIOB.

48- | OKuCIUTETHHO — 2 XapaKkTepu30BaTh OKHCIUTEIHHO-

49 BOCCTaHOBHTEIIbHBIC BOCCTaHOBHTEIIBHBIC PEAKIINH KaK
peaxmuu (OBP). TIPOIIECCHI, IPH
DrekTponu3 KOTOPBIX U3MEHSIOTCS CTENICHN OKUCIICHUS

aTOMOB.
XapakTepHu3oBaTh JIEKTPOIN3 KaK
OKHCJINTEIbHO-BOCCTAHOBUTEIIbHBIN
TIpoLIecC AJIs PacIulaBoB U
BOJIHBIX PACTBOPOB 3JICKTPOJIUTOB.
PackpeiBaTh MpakTHYECKOE 3HAUCHNE
JNIEKTPOIIH3A.
ITpoBoanTh, HAOMIOAATH M OTIMCHIBATH
XMMHUYECKUH SKCIIEPIMEHT C TIOMOIIBIO
POIHOTO SI3bIKA M SI3bIKA XUMHHU.
50 - | XuMuUecKre UCTOYHUKN | 2 XapakTepu30BaTh XUMUYECKHE HCTOUHUKN
51 TOKa TOKa: TaIbBAHMYIECKUE JJIEMEHTEHI,
OaTtapeiiku, akKyMyJISITOPBL, - Kak
npudopsl, MpeoOdpasyonre XUMUIECKYIO
SHEPTHIO B 3JICKTPHYECKYIO.

52 [pakTuyeckas padora 1 IIpoBOIUTH B COOTBETCTBUH C IIPAaBUIAMHU
Ned4 «Cbopxka TEXHHKH 0€30MacHOCTH (HU3NUECKHUIA
raJbBaHHYECKOTO 9KCIIEPUMEHT, HaOI0IaTh ero,
9JIEMEHTA U UCTIBITaHNE (UKCHpOBATh pe3yIbTaThl HAOIOACHHUH,
€ro AEeHCTBUS» JIeTIaTh BHIBOABI M MHTEPIIPETHPOBATh

pe3yNbTaThl HAOJIIOACHHUH.

53 [oBTOpenue u 1 O00011aTh OCHOBHEIE CBEAEHUS 10
00o0meHne 1o Teme po0IeMaTHKe TEMBI, BBIICISATH U
«XMMHYECKHUE PEaKIIHN» XapaKTepU30BaTh BaXKHEHIIHE

TIOHSTHS, 3aKOHBI U TEOPHU TEMBI.
[TpuMeHsTh UX JUIs pelieHrss KOHKPETHBIX
3aJIaHM.

54 Kontponsnas pabora Ne3 | 1 [TpoBoauTh peduiekcHio COOCTBEHHBIX
«XHMMHUYECKHE PEAKLIUI JIOCTUXKECHUM.

AHaIM3MpOBaTh Pe3yNbTaThl KOHTPOJIBHOU
paboThI ¥ BBICTPAMBATh MYTH JOCTHKEHHS
)KEJIAEMOT'0 YPOBHSI YCIIEIIHOCTH.

v 3mopoBne 22 SAuBaps - Mapt

55- | Cucremarnueckoe 2 XapakTepHu3oBaTh TAKCOHOMETPHIO

56 TIOJIO’KEHHE YEJIOBEKA B YeJI0BeKa U apryMEHTHPOBATh OTHECEHHE

MUPEC KUBOTHBIX

YeNoBeKa K TOMY HJIM HHOMY TaKCOHY B
COOTBETCTBUH C

XapaKTePHBIMU MPU3HAKAMH JAHHOTO
TaKCOHA.

CpaBHUBATH Y€TIOBEKA U
4eJI0BEKOOOPa3HBIX 00E3bsH.
YcTaHaBIMBaTh MPUUUHHOCIICACTBEHHBIC
CBSI3U

MEXIy IPSIMOXOKICHUEM U
0COOEHHOCTSIMH CKeJIeTa YeIOBeKa.
ApPryMEHTHPOBATH TE3HC O TOM, UYTO PyKa—
3TO

OpraH ¥ MPOAYKT TPyJa, a YSIIOBEK HE
TOJIBKO

OHOJIOTHYECKOE, HO ¥ COIHAITBHOE
CYLIECTBO.

PasnmiuaTh 1epByIo ¥ BTOPYIO CUTHAJIBHEIC
CHCTEMBI.




57-
58

I'eHeTnka 4denoBexa u
METOOBI €€ U3YUCHUA

OnpenensTh BaxKHEHIINE TOHATHS
TE€HETHUKH.

XapaKkTepHu30BaTh TCHOM YEJIOBEKA U
MPAKTUIECKOE 3HAYCHHE €0 PaCIIH(POBKHL.
[IpoBoauTH CpaBHUTENBHBIN aHAIN3
METOJIOB U3yUCHHS T€HETHKH YeJIOBeKa U
WX PEe3yIbTaTUBHOCTH.

59 -
60

du3nka yeaoBeka

YcraHaBIUBaTh 3aBUCHMOCTE MEKIY
CTPOCHHEM, BBIIOJIHAEMOH (QYHKIMEH 1
¢busndecKuMu

3aKOHOMEPHOCTSIMU OPI'aHOB U CUCTEMa
OpraHoOB YeJOBeKa.

Bb1nensTb CTpyKTYpHBIE €MHUIIBI TOYEK
(uedpon), nerkux (anpBeosia), HEPBHOU
cucTeMBbI (HeHpoH) U IIp.

Ha3zbiBaTh IprOOpPHI, NPUMEHSIEMBIE U1
U3MEpeHHMs Ba)KHEHIINX apaMeTpoB
(YHKIMOHHPOBaHHS OPTaHOB U CHCTEM
OPraHOB YeJIOBeKa.

[IpakTHYeCKH OCYIIECTBIATh U3MEPEHUE
yJibca, JaBJICHUE, OCTPOTHI 3PEHHS,
TeMIlepaTyphbl Teja.

62

XUMHS yeJJOBEKa

JlaBaTh Ka4ECTBEHHYIO U KOJIMYECTBEHHYIO
XapaKTEPUCTUKY XUMHUUYECKHUX 3JIEMEHTOB U
BEIIECTB, 00pa3yIONIUX TEJIO YeJI0BeKa.
KrnaccudunupoBaTh UX M pacKpbIBaTh UX
POJIb B KHU3HEAEATEIbHOCTH OpraHu3Ma
YyeJoBeKa. AHAIU3UPOBATh NIPUUMHBI U
TTOCTICICTBYS N30BITKA MITH HEJOCTATKA
OTIIENbHBIX XUMUYECKHUX 3JIEMEHTOB B
OpraHu3Me YeJIOBEeKa.

63

BuramuHBI

OmnpenemnsaTs BATAMHUHBL, KaK OHOJIIOTHIECKU
aKTUBHBIC BEIICCTBA.

KrnaccuuiupoBath BUTAMUHBI.
XapaKTepu30BaTh BOAOPACTBOPUMBIN
BuTamMuH C U )KUPOPACTBOPUMBII BUTAMIH
A, a TakKe UX aBUTAMHHO3BI.

Cobmronath paBuia 6€30MacHOro
NPUMEHEHHUST BUTAMUHOB,

64

T'opmonsbl

CpaBHHMBATh HEPBHYIO M TYMOPAJIBHYIO
PETYJIALNH MPOLECCOB KHU3HEACATEIHHOCTH
OpraHu3Ma.

KnaccudummpoBaTs TopMOHBI 110 XKene3am,
KOTOpBIE UX MPOIYLHUPYIOT U TI0
XUMUYECKOU MPUPO/IE.

XapakTepHu30BaTh HHCYJIHH, aIpeHATINH U
CTEpPOUIHbBIE TOPMOHEI, a TAK)KE Pe3yJbTaT
THIIEP- ¥ TUIOQYHKINHN jKeJIe3 BHYTPECHHEH
CEKpEeLnH.

65

JlexapcTBa

PaznnyaTh XMMHOTEPAITHIO U
¢dapmakotepanuio. [lepcornduiuponars
JOCTHKEHHMsI IPEBHEH, HOBOH 1 HOBeHILIEH
MEIUIIMHBI.

KnaccuduimpoaTs ekapcTBEeHHbBIE
CpeJCTBa.

XapakTepHu30BaTh aJKaJIOW/Ibl, BAKIINHEI,
AHTHOMOTHKH.

ApryMeHTHPOBATh HaryOHbIE MTOCIECTBUS
HapKOMaHHU.

CoOumroiaTh TipaBmiia 6€30MacHOTO
MIPUMEHECHNS JIEKAPCTBEHHBIX

CPEACTB.




66

3110pOBBIi 00pa3 KHU3HU

Paznnuats pusnueckoe, IcHXn4ecKoe,
HPaBCTBEHHOE 310POBbE
XapaKTepu30BaTh.

ApryMEeHTHPOBATh BEIOOP ONTHMAJIBHBIX
(haxTOpOB 30POBOTO 0Opa3a KU3HM.
ApryMeHTHPOBATh NaryOHbIE IOCICACTBHA
TabaKOKypeHHs, aJIKOTOJIM3Ma U
HapKOMaHHMHU.

67 ®usuka Ha ciryxoe VYcranaBiaMBaTh 3aBUCHMOCTD MEXKIY

3/I0pOBbsI YEJIOBEKA MIPUHIXIIOM AEHCTBUS PU3NIECKUX
IpuOOPOB AJIsl aHTPOIIOMETPHUH,
JMarHOCTHKH U TEpalvu U 00JacTsIMU
MIPUMEHEHHS B BaJICOJIOT MU U MEJHULIUHE.
[TpuMeHsTh HEKOTOpPBIE TPUOOPHI IS
OTAENBHBIX aHTPOIIOMETPHUIECKUX
HU3MEpPEHUH.
ColutonaTh TeXHUKY O€30IIaCHOCTH IPU
paborte ¢ mpubopamu, CoOAEPKALIMMH PTYTh,
paboTaroumu
T10]] HaNPsDKEHNEM WJIN C MCIIONb30BaHHEM
Pa3IMYHBIX BUAOB H3IIyUEHHUS.

68 CoBpeMeHHBIC [103HAKOMUTBCS C METUIIMHCKUMHE
MEJIMIIMHCKHE TEXHOJIOTHSIMU AMAarHOCTUKHU 3a00/IeBaHUi
TEXHOJIOTHH HmeTts nmpeacTaBieHne 0 HOpMalIbHBIX

3HaUYEHMSX (PU3UOJIIOTHYECKUX MOKa3aTelen
OpraHu3Ma 4yeJIOBeKa.

69 Wudexumonnsie [To3HaKOMUTBCS ¢ MHPEKIIMOHHBIMH
3a00sIeBaHUs U UX 3a00JIEBaHUSMH U UX BO3OYIUTEISIMH.
IpOoQHITAKTHKA Hmets mpexacTaBieHUE O MPUHIUIIAX

pabOTBI IMMYHHOH CHCTEMBI.
O6cynuTh crtocoOb MPOPUITAKTHKA
WHQPEKINOHHBIX 3a00JICBaHUH.

70 Hayxka o npaBmisHOM BcenoMHATS TPUHONTIBL

MTUTAaHUN (YHKIIMOHWPOBAHUS MTUILEBAPUTEIHLHON
CHCTEMBI.
ITo3HaKOMUTBCSA C OCOOCHHOCTIMHU HAYKH —
JUETOJIOTHSL.
AHanu3upoBaTh MUIIEBHIE T00ABKU B
NPOJYKTaX MUTAHUS: UX TOJIb3Y U Bpell

71 IIpaxTryeckas pabora Ne PaccuuTsiBaTh CyTOUHBIN palMOH IUTaHUS
5 «MccnenoBanue CpaBHMBATh JTaHHBIE PACUETOB C
MIPOTIOPIIMOHAIBEHOCTH HOPMaTHBaMH, aHAIN3UPOBATH UX
COOCTBEHHOTO pallOHA COOTBETCTBHE
MIUTaHWSA, TPOBEpPKa CocTaBnsITh ONTUMAJILHBIA COCTaB
COOTBETCTBUSI MaccChl Tela CYTOYHOT'O MHUIIEBOTO PallOHa B
BO3PACTHON HOpMEY. COOTBETCTBHHU C HOPMaTHBAMHU

Brrancnars Maccy Tena u onpeneniTh
COOTBETCTBUE BO3PACTHOM HOpME

72 IIpaktudeckas padora Ne AHaMU3UPOBaTh PE3yJIbTAThl AHAIU30B,
6 « Mnarepnperaius CpaBHHUBATh C 3TAIIOHAMHU.
pe3yabTaTOB 00MIEro [Ipennonarate NpUYUHBI OTKJIOHEHHUS OT
aHaJM3a KPOBH U MOUM. HOPMBI.

73 [IpaxTnueckas pabora Ne OrneHnBaTh HHANBHAYAIbHBIH YPOBEHB
7 «Ornenka 3/I0POBbS B YCIIOBHBIX €IUHUIAX,
WHJIUBHyaJIbHOTO (PMKCHPOBATh X U CPABHUBATD C STAJTOHOM.
YPOBHSI 3/I0POBBSI». AHanM3MpoBaTh pe3yiIbTaTbl COCTOSIHUS

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

[Ipeanarats myTH TOCTHXKEHUS KETAEMOTO
pe3yabTara.

74 [Ipaktuueckas pabora Ne OueHuBaTh UHIUBUIYATbHBIH

8 «Ouenka

OHMOJIOTHYECKHH BO3PACT B COOTBETCTBHH C




OHOJIOTHYECKOTO
BO3pacTa»

MPEAJI0KEHHOM METOIUKOH.
ConocTaBIsATh PE3yIbTAThl COOTBETCTBHS
COOCTBEHHOTO OHOJIOTHIECKOTO BO3pacTa ¢
KaJICHIapHBIM BO3PaCTOM.

PaccunThIBaTh HHACKC CTApEHUS U
aHATTU3UPOBATh €T0 3HAYCHHE.
OmnpenensaTs hakTopsl 00pa3a KU3HH,
BIUSIFOIIMC HA OMOJIOTHYCCKUH BO3pAcT.

75 IToBTOpenue u 1 O0001aTh OCHOBHBIE CBEJICHUS 11O
000011IeH e 110 TeMe npo0ieMaTHKe TEMBI, BBIIEISATH U
«YeoBek u ero XapaKTepU30BaTh BayKHEHIIIEe
3I0POBBE» TIOHSITHS1, 3AKOHBI U TEOPHHU TEMBI.

[TpumensaTh UX IS pelIeHnss KOHKPETHBIX
3aJaHuMN.

76 KonrponbHas padora Ned | 1 [TpoBoauTh peduiekcHio COOCTBEHHBIX
«YenoBek u ero JOCTHKEHHH.
3JI0POBBE» AHanM3upoBaTh Pe3yNbTaThl KOHTPOJIHHOH

pabOTHI ¥ BBICTPAMBATh ITyTH JOCTHKEHHS
KETAEMOT0 YPOBHS YCIICITHOCTH.

V CoBpemenHoe 22 Maprt - Maii
ecTeCTBO3HaHHe Ha
ciIy:k0e yea0BeKa

77- | DneMeHTapHbI U 2 Omnpenensts npenaMer u3y4eHus GU3UKU

78 9JIEMEHTAPHBIC YaCTUIIBI BBICOKHMX YHEPTH.

Kiaccudunmposats GpyHIamMeHTaIbHbIC
9JIEMEHTAPHBIE YaCTUIBI M UX
B3aUMOJCHCTBUS.

YcraHaBiIMBaTh AHAJIOTUIO MEXKITY
YaCTHLAMH ¥ aHTUYACTHUIAMHU.
[TporHo3upoBath JanbHEHIINE Ty TH
HCCIIEJIOBAaHHSI MATEPHH.

79 Bonbmmoit agpoHHBIH 1 OnwucheBaTh yCTPOHCTBO M MPHUHIIHI PAOOTHI

KoJutainep 0O0JIBILIOTO aJPOHHOTO KoJIIaiaepa.
AprymMeHTHpOBaTh 0€301aCHOCTh €r0
paboTHI I OKPYKAIOIIEr0 MUPA.
KoHKpeTn3upoBaTh Hay4HbIE 3a]a4H,
KOTOPBIE PELIAIOTCS C MOMOIIBIO OOJIBIIOTO
aJpOHHOI0 KoJulaiiziepa.

80 - | DHepreTuka u 2 OnuceIBaTh MPHUHIMI pabOTHI

81 JHEProcOepexeHue JJIEKTPOreHepaTopa Ha OCHOBE TIOHATHI 00

JNIEKTPUUECKOM TOKE M JJIEKTPOMArHUTHON
WHTyKIUH.

KnaccuduimpoBaTh 37eKTPOCTaHINN B
3aBUCHMOCTH OT UCTOYHUKA IHEPTUH.
[epconudumpoBars HCTOPHIO
CTaHOBJICHHS aTOMHOW 3HEPT€THKH.
XapaxTepuzoBath npuHIHI padoTer ADC.
ApryMeHTHpOBaTh HEOOXOIUMOCTh
UCIIOJIb30BaHKS U Pa3BUTHUsI AaTOMHOM
9HEPreTHKHU.

82 ITpakTudeckas pabora 1 ColupaTh 3JIEKTPUUECKYIO TETh.

Ne9 «M3ydeHne siBICHUS HccnenoBaTh sIBIEHUE 2IEKTPOMArHUTHOM

ANIEKTPOMarHUTHOMN HHTyKLUH.

WHITYKLIU» [Mosy4aTh MHIYKIMOHHBIH TOK.

Jlenarth BBIBO/IBI HA OCHOBE SKCHEPHMEHTA.

83- | IlponoBonbcTBEHHAS 2 AHanu3upoBath reorpadmuio roaoza.

84 npo0JiemMa 1 Iy TH ero XapakTepH3oBaTh COBPEMEHHBIE
pemeHus HarpaBsJIeHUs PEeLICHUS

TIPOJIOBOJILCTBEHHOW ITPOOIIEMBI.

85- | OcHoBbI OMOTEXHOJOTHH | 2 XapakTepu30BaTh TaKU€ HAIIPABICHUS

86 HAy4YHO-TEXHUYECKOI0 Iporpecca, Kak:

OHOTEXHOJIOTHS,




TeHHas, KJICTOYHas U OMoJIorHyecKas
WHKCHEPHUH.

ApryMEeHTHPOBATh CBOIO TOUKY 3PEHHS Ha
HCTIONIb30BAaHNE TPAHCTEHHON NPOIYKINH B
ITUTaHUHN, TPUMEHEHHE CTBOJIOBBIX KIIETOK B
MEUIMHE.

88

HaHoTexHomornm u ux
MIpUMEHECHNE

OmnpenensiTh HAaHOTEXHOJIOTHIO, KaK
HMHTErPUPOBAHHOE HAIMPABIICHUE B
COBPEMCHHOW HayKe U MPOU3BOJICTBE.
CpaBHHBATH J1Ba TIOX0/1a, HCIIOJIH3YEMBIX B
HAHOTEXHOJIOTUSX.

XapakTepu30BaTh OTIICILHBIC METOIBI
HAHOTEXHOJIOTHA.

Bribupath TeMy Ui COOOIICHUS B
COOTBETCTBUHU CO CBOUMU
MPEANOYTEHUSIMH, UCTIOIB30BATh
pa3iuYHbIC HCTOYHUKK HHOPMAIMH /IS €€
PacKpbITHS, TOTOBUTH

BBICTYIUICHHE U TIPE3CHTAIINH.

90

VYyennueckas
KOH(EepEeHIIHS:
«I"opu30HTHI
MIPUMEHEHUS
HAHOTEXHOJIOT U

CoBepIICHCTBOBATH JTHYHYIO
UH(POPMANMOHHO-KOMMYHHKATHBHYO
KOMIICTCHTHOCTb B MPOIIECCE BBHICTYILICHHS,
JUCKYCCHH 10 UTOT'aM

9TOTO BBICTYILICHHSL.

OOBEKTUBHO OLIEHUBATH CBOIO
JISSITEJIBHOCTD B TIPOIIECCe PeQIICKCUH.

91-
92

dusnka u ObIT

XapakTepu3oBaTh €CTECTBEHHOHAYYHBIE
3aKOHBI ¥ 3aKOHOMEPHOCTH, TIOJI0’KCHHBIC B
OCHOBY AEHCTBUS Pa3lTUYHBIX OBITOBBIX
NIEKTPUUECKHUX MPHUOOPOB M MIPUHINIIBI HX
paboThL.

[TporHo3mpoBaTh OCHOBHBIC HANPABIICHUS
pa3BHUTHS JOMaNIHeH poOOTOTEXHUKH,
TEJEBUJICHNUS, CIlyTHUKOBOI U COTOBOM
CBSI3M.

ApPryMeHTHpPOBATh HEOOXOJUMOCTD
UCTIOJIB30BAHUS B OBITY
9HeprocOeperaromx ObITOBBIX TPHOOPOB.
Cobutoath Mepbl 0€30MaCHOCTH MPU
HCTIONIb30BAHUHN OBITOBBIX 3JIEKTPHYECKUX
puOOPOB.

93-
94

Xumus U OBIT

XapaKkTepH30BaTh €CTECTBEHHOHAYYHEIC
3aKOHBI ¥ 3aKOHOMEPHOCTH, TTOJIOKEHHBIC B
OCHOBY JICHCTBHS Pa3IMYHBIX MOIOIMINAX U
YHUCTAINX CPEIICTB, HHCEKTHIIHIOB,
XUMHUYECKHUX CPEJICTB

TUTHEHBI 1 KOCMETHKH.

AHaIM3UPOBaTh YTHKETKU Pa3INIHBIX
MUTIEBBIX TMPOJAYKTOB HA MPEAMET UX
0e30macHoOro 1

JIO3UPOBAHHOTO UCIIOJIb30BAHMS.
ApryMeHTHpOBaTh CBOH BBIOOp IpH
HCITOJIb30BAaHUY TOH MM MHOM XMMHUYECKOM
MPOAYKIUH B OBITY.

95

Cunepreruka

XapakTepHu30BaTh CUHEPTETUKY U
CaMOOPIaHU3AIMIO CI0XKHOM CUCTEMBI.
PackprIBaTh 3HaAYCHHE CHHEPTETHKH IS
MTO3HAHUS MaTEePHATBHOTO MUPA U
COLMAJIFHOTO Pa3BHUTHS 00IIECTBA.
CTpyKTypHpOBaTh MaTEepPHATBHBIA MUP U
COOTHOCHTH €TO YPOBHH C
COOTBETCTBYIOILINMH pa3eiaMi (pU3HUKH.
XapakTepru3oBaTh (YOPMBI IBIKCHHS




MaTepuu Ha KOHKPCTHBIX MPUMEPaAX

96- | EcrecrBo3HaHue XapakTepHu30BaTh PABUIIO 30JI0TOTO

97 HCKYCCTBO CeueHHs u
nocnenoBatenbHOCTs PUboHAYYH U
OIMCHIBATH WX NPOSIBIICHUS B XKUBOMN
TpUpoJe.
YcraHaBIMBaTh B3aUMOCBSA3b OMOHUKH
ApXUTEKTYPBHIL.
OueHNBaTh B3aUMOCBS3b €CTECTBEHHBIX
HayK M UCKYCCTBA M €€ POJIb ISl HX
pa3BUTHSL.

98 [IpakTryeckas padbora BEINOMHATE «30710TOE CEUSHME» OTpE3Ka,
Nel0 «M3y4enue YEPTUTH «30JI0TOM» TPEYTONBHUK U
30JI0TOT'O CEYEHUsI Ha MIPSIMOYTOJIbHUK.

Pa3INYHBIX OOBEKTAX)» AHaIM3MpoBaTh NPOU3BEICHHS HCKYCCTBA
Ha IPEeIMET COOTBETCTBHS «30JI0TOMY
CECUYCHHIO» U IIPaBUITy TPETEH.
BeicTpanBaTh KOMIO3HLHUIO HOTOrpaduu
WM PUCYHKA C YYCTOM IPaBUJIA TPETEH.

VI Bruiaj coBpeMeHHBIX Maii
YYEHBIX B
¢popmupoBanue EHKM

99- | Bkiag poccuiickux CoBepLICHCTBOBATH JINYHYIO

100 | y4eHbIX B pOpMHUpOBaHHE nH(pOPMaAMOHHO-KOMMYHHKaTHBHYIO
EHKM KOMIIETEHTHOCTb B IIPOLIECCE BBICTYIUICHUS,

101- | CoBpeMeHHBIE OTKPBITHS JMUCKYCCUH TI0 UTOT'aM 3TOTO BBICTYIUICHHSI.

102 | poccuiicKuX y4eHbIX OOBEKTUBHO OIIEHHBATH CBOIO

JIeATENBLHOCTD B TIpoIIecce peIeKCHH.
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