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IlosicHuTe ILHAA 3aNIMCKA.

Pabouast nporpamma no ectectBo3Hanuto 1 10-11-ro knacca cocraBiena Ha
OCHOBE TpeOOBaHMI K pe3ysbTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTelbHOU
porpamMmbl cpefHero oodiero odpaszoBanus, npenacraBieHHbXx Bo OPI'OC COO,
nporpaMmbel  (OPMHUPOBAHMS ~ YHUBEPCAIBHBIX  YYEOHBIX JIEUCTBUM U ¢
UCIIOJIb30BaHUEM aBTopcko mporpammbl st 10 — 11 kmacco O.C. I'abpuensina
«EcrectBo3nanue» (I'abpuensu O.C. Paboune nporpammsl. EcrectBo3nanue. 10-11
KJIacchl: yueOHo-meroaudeckoe nocooue / O.C.I'abpuensn, C.A.CnankoB. — 2-¢
u3l., crepeotun. — M.: Jlpoda, 2014. — 110, [2] c.)

[emamu n3ydeHUss HHTETPUPOBAHHOTO Kypca «ECTECTBO3HAHME» B CTapLIEH
IIKOJIE SIBJISIFOTCA:

* CO3JJaHUE OCHOB LIEJIOCTHOM HAy4YHOW KapTUHBI MUDA;

* (popMHUpOBaHUE MOHMMAHUSI B3aMMOCBS3M U B3aMMO3aBUCUMOCTU €CTECTBEHHBIX
HAyK; BIMSHUS €CTECTBEHHBIX HAyK Ha OKPYXKAIOIIYI0 Cpely, SKOHOMHUYECKYIO,
TEXHOJIOTHYECKYI0, COUMAIBHYIO U 3THYECKYIO CPEPBI AEATEIHHOCTH YEIOBEKA;

* CO3JaHME YCIOBHM I pa3BUTUS HABBIKOB Yy4€OHOH, MPOEKTHO —
UCCIIEIOBATENbCKOM, TBOPYECKOM JAEATEIbHOCTH, MOTHBAIMM OOydaromuxcs K
CaMOpPa3BUTHIO;

dbopMupoBaHrE YMEHUN aHAIM3UPOBATH, OIIEHUBATD, TPOBEPATH HA JOCTOBEPHOCTH
1 0000111aTh HAYYHYIO HH(POPMAIIHIO;

* T[IOJy4YeHWE HaBBHIKOB Oe30MmacHoW paboThl BO BpeMs MPOEKTHO —
UCCJIEIOBATENILCKOW U JKCIEPUMEHTAIBHON JCSTENBHOCTH, MPU HCIOJIb30BAaHUHU
1a060paTOpHOTO 000PYAOBAHUS.

3ajavyaMu MpeAMETHOTO Kypca «EcTecTBO3HAHUE) SIBISIOTCS:

- OCBOEHME 3HAHUI O COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHE MUpPa U METOAaX
€CTECTBEHHBIX HAYK; 3HAKOMCTBO C HanboJiee BAXKHBIMU MJIESIMU U JOCTH)KEHUSIMH
€CTECTBO3HAHUS, OKa3aBIIMMH ONPENEIISAIOIIEe BIUsSIHIE HA HAILIM TIPE/ICTaBIICHUS O
pUpOJIe, HA PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

- OBJAJICHUE YMEHHUSIMH TPUMEHITHh I[OJyYCHHbIE 3HAHUA M1 OOBSCHEHHS
OKPYXAaOUUX  SIBJICHUH, HCTIOJb30BAHUS u KPUTHYECKOMN OLIEHKU
€CTECTBEHHOHAYYHOW MH(pOPMAIIH, AJIi OCO3HAHHOTO OIpeaeseHUs] COOCTBEHHOM
MO3UIMH 10 OTHOILIEHUIO K 00CYK1aeMbIM B 0011IeCTBE MpobdIeMaM HAYKH;

- TMPUMEHEHHE €CTCCTBCHHOHAYYHBIX 3HAHWM B TIOBCEAHEBHOM >KM3HU JUIS
oOecrieueHus O€30MACHOCTU >KU3HEACATEIHHOCTH, OXPaHbl 3/I0POBbS, 3aIIUTHI
OKPYKaIOIIEN CPEIbI.

BBenenue Kypca ecTecTBO3HaHMS B CTapllei 1IKOJIe BBI3BAHO CIAEAYIOIIUMHU

IPUYUHAMH:
1. Ha BBIXO/1e M3 IIKOJIBI B CO3HAHUU Y OOJBIIMHCTBA BHITYCKHUKOB (POPMHUPYIOTCS
YacTHbIC HAYYHbIE KAPTUHBI MHUpA: XUMHUYEcKas, pusndeckas, OMoJoruyeckas, Ho
OTCYTCTBYET €JMHasi E€CTECTBEHHO-Hay4yHas KapTHHa, KOTOPYI0 U IpU3BaHa
dbopMHpoOBaTh Takasi IUCIUIUIMHA, KaK €CTECTBO3HAHUE.



2. Hapymaercss mpeeMCTBEHHOCTh MEXAY CpeaHed © BBICIICH Koo, B
I'YMaHUTApPHBIX By3ax 0053aTeNbHBIM SIBISETCS M3yueHHe Kypca «EcTtecTBeHHO-
Hay4yHass KapTMHAa MHpa», CHHOHUMOM KOTOporo sBisitoTcs «KoHumenuuun
COBPEMEHHOT'O €CTECTBO3HAHUSD.

3. BBenmenue Kypca eCTECTBO3HAHMS TO3BOJISIET peaid30BaTh TaKOW MEXaHU3M
r'YMaHHUTApU3alMi €CTECTBEHHO-HAYYHOr0 00Opa30BaHUs, KaK MHTETpalus, 4yTo, B
CBOIO  OdYepelb, TO3BOJSIET TyMaHU3UpPOBaThb d3TO  oOpa3oBaHuUE IS
CTapILIEKJIACCHUKOB, BhIOpaBIMX 151 oOydeHus B 10—1 1knaccax rymaHuTapHbIN
npouIIb.

B ocHOBY Kypca mosioxeHa ujesl aHTpOIOLIEHTPU3Ma, T.€. TOCTPOEHUE Kypca
B JIOTUKE U CTPYKTYyp€ BOCHPHITUS YUYEHUKOM ECTECTBEHHOI'O MHpPAa B CHHTE3E
(U3NYECKUX, XUMUYECKUX U OUOJOTMYECKUX MPEICTABICHUN.

bonpmioe BHuUMaHue (Oosmee 25% ydeOHOTO BpEMEHH) YAENAETCA
HKCIIEPUMEHTY, JIa0OpaTopHbIM U MpakTudeckum padboram. ®I'OC B kauecTBe
0CSI3aTeIBLHOTO AJIEMEHTa MpH OOYYeHHHM B CTApIIMX KJaccax IMpeaycMaTpuBaeT
BBIIIOJTHEHWE  KaXIbIM  YYEHUKOM  HMHAUBUIAyaJIbHOTO  MpoekTa.  be3
UCCIIEIOBATENIbCKUX YMEHUN M HABBIKOB CO3JaTh MPOEKT OyJEeT CI0XKHO. UTOObI
COBEPILIEHCTBOBATh 3TH YMEHUSI U HABBIKU, B KXKJIOM Y4eOHHUKE MPEAyCMOTpEeHa
rinaBa «IIpaktnyeckue paboTe». PaboThI, pesioxKEHHBIE B HEH, MOTYT MOCITYKHUTh
OCHOBOM JIJI BBINOJHEHHS] UHANBUIYaIbHOTO MPOEKTA.

Mecmo npeomema 6 yuebHom niawe.

[Ipenmer  «EcTecTBO3HaHWE»  BXOAUT B  MPEAMETHYIO  00JacTh
«EcrecTtBeHHble Hayku». Pabouast mporpamma paccuntana Ha 207 y4eOHbBIX 4acoB
(u3 pacuera o 3 waca B Hezemo B 10 u B 11 kitacce), B T.4. KOHTPOJIbHBIX padoT: 4
yaca — 10 kiacc, 4 yaca — 11 kiacc; npaktuueckux padot: 19 wacos — 10 kiace, 10
yacoB — 11 kmacc.

Jlnist peanu3anuu qanHou Pabodeit mporpaMMbl UCTIONIB3YETCS:

1. EcrectBo3nanue. 10 kinacc. YueOnuk. ba3ossiit ypoBens (aBTop O. C.
["a6puensn, N.I.Octpoymos, H.C.ITypermiea, C.A.Cnaakos, B.1.CuBornazos). —
M.: lpoda, 2014.

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

3. EcrectBo3nanue. 11 kiacc. Yuebuuk. bazosslit yposens (aBTop O. C.
["abpuensn, N.I'.Octpoymos, H.C.ITypeimuesa, C.A.Cnaakos, B.1.CuBornazos). —
M.: dpoda, 2014.



IInanupyemblie (JIMUHOCTHBIE, METAIIPEAMETHBIE U MTPEAMETHBIE) Pe3yJIbTAThI
ocBoeHUs yueOHOro npeamera «EcrectBozHaHue»

Jluunocmuvimu pe3yromamamu 00y4eHUs ecmecmeo3HaHUIo A6IAIOMCA.
8 YEHHOCMHO-OPUEHMAYUOHHOU cgepe — BOCIHMTAHHE YYyBCTBa TOPAOCTU 3a
POCCHIICKHE €CTECTBEHHbIE HAYKHU;
6 mpyoosol cgepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JajbHEHIIeH
o0pa3oBaTeabHON U MPOGECCHOHAIBHON TPACKTOPHH;
B N03HABAMENbHOU (KOCHUMUBHOLU, UHMENNeKmyaibHol) cghepe — yMEHUE
YIPABJISITH CBOCH IMO3HABATEIHHOU EATEIbHOCTBIO.

Memanpeomemuvivu — pe3yibmamamu — OCB0€HUSl  NPOSPAMMbL N0
ecmecmeo3HaAHUIO AGAIOMCA!
— OBJAQJICHWE YMCHHSAMH W HaBbIKAMH pAa3IMYHBIX BHUIOB ITO3HABATEIHHOM
NEATeTLHOCTH, TIPUMEHEHUS OCHOBHBIX METOJOB TO3HAHUS  (CHCTEMHO-
WH()OPMAITMOHHBIA aHAIW3, MOACIUPOBAHUE) I M3yYCHUS PA3JTHYHBIX CTOPOH
OKPY’KaIOIIEro eCTECTBEHHOTO MUPA;
— OBJIQJICHHEC OCHOBHBIMH MHTEIUICKTYaJIbHBIMH OTEpANMSIMU: (POPMYITHPOBAHNE
TUIO0TE3, aHAJIM3 U CUHTE3, CPAaBHEHHE, 0000IICHNE, CUCTeMAaTU3alusl, BbISIBIICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3€H, IOMCK aHAJIOTOB;
— (QopMupoBaHue YMEHHMI TEHEPHpPOBATH UAEH U ONPENENsATbh CPEICTBa,
HEO0OXOMMBIC JUTSI UX pPeallh3allii;
— (¢opMHUpOBaHUE YMEHUUN OMPENEeNsaTh IENH U 3aJaud JEATEIbHOCTH, a TaKXkKe
BBIOMpATh CpEACTBA peaM3ali d3TUX IeJe W TNPUMEHATh Ha TMPAKTUKE;
dbopMHpOBaHNEe YMEHHUH WCIOJIL30BAaTh PA3JIMYHBIC WCTOYHUKH IS TIOTyYCHHUS
€CTECTBEHHO-HAYYHOW MH(POPMAIIUHA U TTOHUMAHUS
3aBUCUMOCTH OT COJIEpKaHHUsI U (OPMBI TIPEACTABICHHON WMHGOPMAIMKN U Teieh
azpecara.

lIpeomemmuvivu pe3yromamamu u3y4yeHusr eCmecmeo3HaHus:

Buvinyckuux Ha 6a3080M ypoeHe HAYYUMCAL:
- IEMOHCTPHUPOBAThH HA MIPUMEPAX POJIb ECTECTBO3HAHUS B PA3BUTHHU YEIIOBEUECKON
[IUBUJTU3AIINH;
- BBIJICJISITH TIEPCOHATIBHBIN BKJIA/] BEJIMKUX YYCHBIX B COBPEMEHHOE COCTOSTHUE
€CTECTBEHHBIX HAYK;
- TPAMOTHO TIPUMEHSTh €CTECTBEHHO-HAYYHYIO TEPMHUHOJIOTUIO PY OTTUCAaHUHU
SABJICHUM OKPYKAIOLIETO0 MUPA;
- 000CHOBAHHO TIPUMEHSTH TPUOOPHI ISl U3MEPEHUS U HAOJIIOICHUS, UCTIONB3YS
OTMCaHUE WM TIPEI0KECHHBIN alTOPUTM SKCIIEPUMEHTA C HETBIO MOTYICHUS
3HaHUI 00 OOBEKTE U3YUEHUS;
- BBISIBJISITH XapaKTep SABJICHUH B OKPYKAIOIIECH cpesie, TOHUMATh CMBICIT
HaOII0JTaEMBIX TIPOIIECCOB, OCHOBBIBASICh HA €CTECTBEHHO-HAYYHOM 3HAHUH,
- MCTIOJIB30BATH JIJIsl ONUCAHMS XapaKTepa NpOTEeKaHUs MPOLECCOB GU3HUECKUE
BEJIMYUHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MKy HUMU;



- OCYUIECTBJIATh MOJICTUPOBAHUE MPOTEKAaHUS HAOIIOAAEMbIX IPOLIECCOB C YUETOM
I'paHUll IPUMEHUMOCTH UCTIOJIb3YEMbIX MOJIENIEH;

- KPUTHYECKH OLIEHUBATh, UHTEPIIPETUPOBATH U 00CYX AaTh HHGOPMAILIHIO,
coneprkariyrocs B coobmmenusx CMU, pecypcax MaTepHeTa, HaydHO-TTOMYJISPHBIX
CTaThsIX C TOYKHU 3PEHHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH; JIeJaTh BBIBOJIBI HA
OCHOBE JIUTEPATYPHBIX JAHHBIX;

- IPUHUMATh aPTYMEHTUPOBAHHBIE PEIICHUSI B OTHOLIEHUU TPUMEHEHUS
pa3HO00pa3HBIX TEXHOJIOTHI B MPOPECCHOHANBHOMN I€ATEIbHOCTH U B OBITY;

- U3BJICKATh U3 OMUCAHMS MAIlWH, TPUOOPOB U TEXHUYECKUX YCTPOICTB
HEOOXOMMbIE XapaKTEPUCTUKH JIJIsI KOPPEKTHOT'O UX HUCIOJIb30BAHHUS;

- 00BACHATH IPUHILIUIIBI, TTOJIOXKEHHBIE B OCHOBY PaOOTHI IPUOOPOB;

- OpPraHU30BBIBATH CBOIO JCSITEILHOCTD C yU€TOM MPUHIIUIIOB YCTOHIHBOTO
Pa3BUTHS CUCTEMBI «IIPUPOAa—O00IIECTBO—IEIOBEK» (OCHOBBIBASICH HA 3HAHUSX O
npoleccax nepeHoca U TpaHcQpopMaliy BEIECTB U SHEPTUN B IKOCUCTEME,
Pa3BUTUU U PYHKIIMOHUPOBAHUU OHOC(HEPBI; O CTPYKTYpE MOMYJISLUN U BUJIA,
ajlanTanusax OpraHu3MoB K cpejie OOMTaHMsI, CBOMCTBAX SKOJIOTMUECKUX (PaKTOPOB;
PYKOBOJCTBYSCH IPUHIMIIAMH peCypcocOepekeHus 1 0€301acCHOr0 MPUMEHEHUS
MaTepUajIoB U TEXHOJIOTHIA; cOXpaHssi OMOIOrHuecKoe pasHooOpasue);

- 000CHOBBIBATh MIPAKTHUYECKOE UCIOIb30BAaHUE BEILIECTB U X PEAKIIHIL B
IPOMBIIIJIEHHOCTH U B OBITY; OOBSICHATH POJIb ONPEAEIEHHBIX KIaCCOB BELIECTB B
3arpsI3HEHUH OKPYKAIOIEH Cpebl;

- IEHCTBOBATh B paMKax MPaBWJI TEXHUKH 0€30MaCHOCTH U B COOTBETCTBHUH C
WHCTPYKIUSMU IO TPUMEHEHHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHH, OBITOBBIX
AIIEKTPUIECKUX MPUOOPOB, CIIOKHBIX MEXaHU3MOB, TOHUMAsl €CTECTBEHHO-
HAy4YHBIE OCHOBBI CO3/IaHUS TPEITHUCAHMIA;

- opMUPOBaATH COOCTBEHHYIO CTPATETHIO 3I0POBbeCOECpEraroiero
(paBHOBECHOT0) MUTAHUA C YU€TOM OMOJIOTUYECKOH 11E71eCO00pa3HOCTH, POITU
BEUIECTB B MUTAHUU U KU3HEEATEIBHOCTH KUBBIX OPraHU3MOB;

- 00BACHATD MEXAHU3M BIIMSHHUS HA )KUBbIE OPTraHU3MBbI FJIEKTPOMArHUTHBIX BOJIH
Y paJMOAaKTUBHOIO U3ITyYEHUS, a TAKXKE ACUCTBUS aJIKOT0JIsl, HHKOTHHA,
HapKOTUYECKUX, MyTareHHbIX, TEPATOr€HHBIX BEILIECTB Ha 3/10pPOBbE OpraHU3Ma U
3apOJIbIILIEBOE PA3BUTHUE;

- BBIOMpATh CTPATETUIO MOBEACHHS B OBITOBBIX U UPE3BbIYaHbBIX CUTYALUSX,
OCHOBBIBASICh Ha TOHMMAHUH BIUSHUS HA OPTaHU3M YellOBeKa (PU3HUECKUX,
XUMUYECKUX U OUOIOTHYECKUX (PaKTOPOB;

- OCO3HAHHO JICWCTBOBAThH B CHUTYAI[MH BHIOOpA MPOAYKTA I YCIyTH, TPUMEHSIS
€CTECTBCHHO-HAYYHbIE KOMIICTCHIINN.

Buvinycknux na 6a30680m ypogHe noayuum 603MOACHOCHb HAYYUMbCSL:

- BBITOJIHATH CAMOCTOSITEIIbHBIE DKCIIEPUMEHTBI, PACKPBIBAIOIINAE [IOHUMAHUE
OCHOBHBIX €CTECTBEHHO-HAYUYHBIX IMOHATHI U 3aKOHOB, COOJIIO/1ast MTpaBUIIa
0e301acHo paboThI; MPEICTaBIATh MOJTYUYSHHbIE PE3YyIbTaThl B TAOIMYHOM,
rpaduueckoil uau TEKCTOBOM (popMe; AenaTh BHIBOABI HA OCHOBE MOTYYEHHBIX U
JUTEPATypPHBIX JAaHHBIX;



- OCYIIECTBIIATH CAMOCTOSTEIbHBIN Y4eOHBII MPOEKT WU HCCIIEI0BAHUE B
00J1acTH €CTECTBO3HAHMUS, BKIIIOUAIOLIUI OIIpeIeJIeHUE TEMBbI, TOCTAHOBKY LIETU U
3aJ1a4, BBIIBHJKEHHE TUIIOTE3BI U IyTEH €€ SKCIIEPUMEHTAIIBHON ITPOBEPKH,
IIPOBEJICHNE DKCIIEPUMEHTA, aHAJIU3 €T0 PE3yJIbTaTOB C YYETOM ITOIPEIIHOCTH
U3MepeHus, pOpMyIHMpOBAHUE BHIBOAOB U IPEICTaBICHUE TOTOBOTO
MH(POPMAILIMOHHOTO IPOAYKTA;

- 00CyX/1aTh CYIIECTBYIOIINE JOKAJIBHBIE U PETUOHATIbHBIE IPOOJIEMBI
(3KOJIOTMUYECKHE, SHEPTETHUECKHUE, CHIPHEBBIE U T.11.);

- 000CHOBBIBATH B JMCKYCCHUU BO3MOXKHBIE ITyTH MX PEILIEHUS, OCHOBBIBAsACH Ha
€CTECTBEHHO-HAYYHBIX 3HAHUAX;

- HaXOJUTh B3aUMOCBSI3U MEXAY CTPYKTYpOU U (yHKITUEH, MPUIUHON U
CJIEJICTBHEM, TEOPHEN U (PaKkTaMu MPU aHAIU3E NPOOIEMHBIX CUTYallul U
000CHOBaHUM MPUHUMAEMBIX PEIICHU Ha OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHMIA;
[IOKa3bIBaTh B3aUMOCBSI3b MEX1y 001aCTAMU €CTECTBEHHBIX HAYK.

Conepxkanune yueOHoro npeamera «EcrecTBo3HaHue).

10 knace.

. BBenenue (4 1)
BBenenune B ecrectBo3Hanue. Ilpuponma-cpena oOUTaHMS W HCTOYHUK KU3HU
4yeJoBeKa. B3auMOOTHOIIIEHHST YeIOBEKAa U MIPUPOJIbI, UX AuanekTuka. [Ipupoma —
HMCTOYHUK TBOPUYECKOTO BIOXHOBEHUSI JICSITENICH UCKYCCTBA.
EcTecTBO3HaHMEe — €OWHCTBO HayK o npupoje. Matepuss u  (Gopmbl ee
cymiectBoBanus. Jluanektrka ectecTBo3HaHUsA. OCHOBHBIE ATallbl €r0 Pa3BUTHS.
[ToHsATHE O €CTECTBO3HAHUM, KaK CUCTEME HAYYHBIX 3HaHUU O MPUPOJIE.
Jlemoncmpayuu. BuneopparMeHThl (MO  CEIBCKOXO3SUCTBEHHBIX — YTOAUH,
Kapbepbl I JAOOBIYM YIJIS U PYAbl, METAUTypruyeckrue KOMOWHATHI, Ta30- U
Hedrenporoapl, dhaotwnuu, I'9C, TOL n1 ADC, mocneacTBus 3eMICTPICEHUN U
I[yHAMH, HMCYE3HYBIIME BUAbl PACTEHUN U KUBOTHBIX); PEMPOAYKIIMH KapTHH
BEJIUKHX XYJI0KHUKOB C TMei3akaMu U ApyrumMu oobekTamu mpupos! (Ilumkuna,
JleButana, AitBa3oBckoro, FOoHa u ap.); My3bIKaibHbIe (PpArMEHTHI, TOCBSIIICHHBIC
aBieHusiM npupoAsl (Haitkosckuii, Cen-Canc, beTxoBeH u ap.).
[TopTpeTsl  y4eHBIX-€CTECTBOMCIIBITaTENICH, BHUACOPparMEeHTH 1O HCTOPUU
BO3HMKHOBEHUS U Pa3BUTUS (PU3NKH, XUMUU U OMOJIOTUA

II.  EcrecTBo3HaHMe U MeTO/bI MO3HAHUS Mupa (16 1)
B3aumoceazv medncoy HayKoil u mexnonocuamu
HUcmopus uzyuenus npupoowl. Ilpoepecc 6 ecmecmeeHHbIX HAYKAX U €20 8KAAO 8
pazsumue yusuiuzayuu. Memoowvl HayuH020 NO3HAHUS U UX COCMABAAIOWUE:
HabarooeHue, uzmepenue, SIKCnepuMenn, Mooeauposarue, 2unomesda, 81800,
nocmpoernue meopuu. PopMbl MO3HAHUS: HAYYHOE U HEHay4Hoe. J[Ba ypoBHs
Hay4YHOTO MO3HAHUS: SMIIUPUYECKUN (UyBCTBEHHBIH, ONBITHBIN) W TEOPETUUECKUI
(pauroHaNbHBIN ). MogenupoBaHue Ha TEOPETUYECKOM YPOBHE MMO3HAHUS U TUIIbI
Mojenel (uaeanbHasi, aHaJoTHsl, MaTeMaThudeckas). Poiab MbICTIEHHOTO
AKCIEPUMEHTA U MATEMATUUYECKOTO MOJICIIMPOBAHUS B CTAHOBJICHUH U Pa3BUTUU
€CTECTBEHHBIX HayK. PyHOoamenmanbHvle NOHAMUS eCMeCcmE03HANUSL.



A3vik  ecmecmeosnanua. buonocus. buonornueckas cucrematrka u €€
BAKHEMIINE TaKCOHbl. bHHOMHMHanbHasgs HoMeHkiatypa. [lonstue Buna.
Cucrematuka XUBOTHBIX. [loHsTne moponbl. Cucrematuka pactenuil. [loHsTne
copta. buonornyeckas HOMEHKIaTypa — OCHOBA MPO(eCCUOHATBLHOM eI TEIbHOCTH.
Xumus. TpuBuanpHble Ha3BaHUA. PalnioHalibHas HOMEHKIATypa. MexXayHapoaHas
HoMeHknatypa UIOITAK.

XUMHUYECKHE DJIIEMEHThl W MPOMCXOXKJIeHHEe uX Ha3BaHud . Kiaccuduxanus
HEOPTaHUYECKUX BEIIECTB (OKCHJbI, KHUCJIOTHI, OCHOBAHHUS, COJU) U MPUHIIUIIBI
oOpa3oBaHus UX Ha3BaHW. Du3uka. EnuHULE n3MepeHus: PU3NYECKUX BETHUUH
Ha Pycu. Epunune m3mepenus (QU3NYECKUX BEIMYMH B HEKOTOPBIX JPYTHUX
CTpaHax. MexIyHapoHas CUCTeMa €IUHUI] U3MEPCHHs (PU3NUECKUX BEITUYHH —
CH. OcHOBHbIE U TIPOU3BOJIHBIC €UHULIBI U3MEpeHus pusznueckux BeanuuH CU.
Ecmecmeennonayunvie nomamus, 3aKoHbl U meopuu. ECTECTBEHHOHAYYHBIE
noHsATusl. KoHKpeTHbIe U aOCTPaKTHBIE €CTECTBEHHOHAYYHBIC MOHSTHUS. 3aKOHBI
ecTecTBO3HaHUs. EcTecTBeHHOHayuHble Teopuu. OmnucaTelnbHbIE TEOPUU U
o0BsiCHUTENbHBIE TeopHH. [IporHo3upyIoIIas poib ECTECTBEHHOHAYYHBIX TEOPHA.
Ecmecmeennonayunan kapmuna mupa. KapTuHbl Mupa: peluruo3Has, ObIToBas,
XylnoxxecTBeHHasi. Ecmemceennonayunas kapmuna mupa (EHKM). DBomtonus
EHKM wu ee »aTanbl: apUCTOTENEBCKUM, HBIOTOHOBCKUM, HSUHIITCHHOBCKAS
peBomorus.  IIpuHuuMnbBl  MO3HAHWS B €CTECTBO3HAHUU:  COOTBETCTBHUS,
JIOTIOJIHUTEIbHOCTH, MPUUUHHOCTH, CAMMETPHUU.

Mupui, 6 Komopuix mul scusem. lpumepst cucmemamuzayuu U Ha2as10HO20
npeocmasieHus Hay4Ho20 3HAHUS. NPOCMPAHCIMEEHHO-8PEMEHHbLE
Xapaxkmepucmuku (HAaHOMUpP U MUKPOMUP, MAKpOMUp, Mezamup). [ paHUIIbI MUPOB
U YCIIOBHOCTh 3THX T'PaHULl. Po/ib HAYYHbIX 00CMUNCEHUL 8 CO30AHUU HOBBIX
mexHnono2uil. Jeonoyus mexronozui. [IpudOpsI 1715 U3y4eHUs] MUPOB, UX
ABOJIIOLIMS OT CBETOBOTrO MUKpockona P.I'yka 10 ckaHHpyIOIIEro TyHHEIbHOTO
mukpockorna (CTM) u atomHo-cunoBoro mukpockorna (ACM). MonekynspHoe
pacro3HaBaHKE U €0 POJib B MPUPOAE U )KU3HU YeToBeKa. KoMITbIOTEpHI
OyyIiero.

Jlemoncmpayuu.  TlopTpeTsl  ydeHbIX-  ectecTBoucnbiTarenedd  (I'.Iamumnes,
I .Menneneena, [ . Mengens, H. beketoBa, M. ®apanest), pa3audHbie MaTepuaibHbIe
busndeckue (dIeKkTpodopHas MalldHA — MOJENh MOJHUHU, KPUCTALTUYECKUE
pPELIETKN pa3IMYHBIX THUIIOB), OMOJIOTMYECKHE (MYJSKU LIBETOB, OPIaHOB Tella
yesoBeka), reorpaduueckue (rio0yc, kaprTa, TeUTypUid),

XUMHUYECKUe (IIapoCTepKHEBbIE W OOBEMHBIC MOJCIM MOJEKYJ Pa3IudHBIX
BemiecTB). Cnaipl ¢ MojensaMu cTpoeHus atoma TomcoHa u Pesepdopaa.
OTHOCUTENLHOCTh TIOHSATUSI MYCTOTHI. PaznuuHbie (u3nueckue, XUMHUUYECKHUE U
ouonormyeckue mojenu. Iloptperst Apucrortens, K.JIunnes, Y. [lapBuHna;
BUICOPArMEHTHI C TAKCOHAMU B OOTAHUKE W 300JIOTHH W TPUMEPHI CUCTEMATHKH
OTNIETBHBIX PACTEHUH W JKUBOTHBIX. Ta0nuia, cilaig winm BuieopparMeHT
«Homenknarypa UIOITAKY»; TaOnmuiel uiv ciaiabl ¢ aHUMAIMSAMHU TI0 OOIIUM
npuHIMIaAM o00pa3oBaHMs HAa3BaHWM BAXHEHIIMX KJIACCOB HEOPTaHUYECKHUX
COEIMHEHUI — OKCUIOB, KUCJIOT, OCHOBAHMSI, COJIEH, - M UX KIaCCU(PUKAIIHH.



[Toptperst Oma, Kynona, HeroroHa, DifHIITeliHa M 1p.; TAOJUIBI OCHOBHBIX U
npou3BoAHbIX eauHul] CU; nuHamudeckue Bueo(parMeHTbl, WUTFOCTPUPYIOITUE
BOKHEUIINE TOHATHS (PU3MKKM NPUMEHHUTEIIBHO K TEeME YpOKa; ciailjg uium
BuseopparMeHT «CTapopycCKue €IMHMIIBI M3MEPEHUsS] HEKOTOPBIX (PU3UUECKHUX
BeNUYMH». Tabmuubl W BUACOPPATMEHTHI, WIUTIOCTPUPYIOIIUE Ba)KHEHIIHE
MOHSATHUS, 3aKOHBI U TEOPUU €CTECTBEHHOHAYYHBIX THUCIMIUIMH MO KypCy OCHOBHOM
HIKOJIbI. BuaeogparMeHThl U ClIaii/bl 110 YBOJIIOIUU MUKPOCKOTIOB.
Jlabopamopnvie onvimei. 1. IlocTpoeHHE pPaBHOCTOPOHHUX TPEYTOJIbHUKOB W3
CIIMYEK Ha IUIOCKOCTM W B IIpocTpaHcTBe. 2. MimmocTtpanuss — npuHOUIIA
COOTBETCTBHUS. 3. MoaenpoBaHre NPUHLNIA pa0OThl CKAHUPYIOIIETO MUKPOCKOIIA.
4. JlokazaTenbCTBO OCIKOBOM MPUPOIBI PEPMEHTOB.

Illpakxmuueckass paboma Nel. DOMOUpUYecKOoe TO3HAHWE B  H3YUYCHHUH
€CTECTBO3HAHUS.

Ilpakmuueckas paboma Ne2. IlocTtpoeHue MPOCTPAHCTBEHHBIX  MOJIEEH
HEOPTaHUYECKUX U OPTAHUYECKUX COCTMHEHUN B COMOCTABJIEHUH C UX CBOMCTBaMU.
IIpakmuuecxas paboma Ne3. Habmonenue 3a ropsiieil cBeuoi

Ilpakmuuecxas paboma Ne4. HabmoneHue 3a U3MEHEHUEM TEMIIEpaTyphl JIbjaa U
€ro COCTOSIHUEM NP HarpeBaHUU

I11.Meramup. OcBoeHHEe KOCMOCA M €ro PoJib B KH3HH YesioBedecTBa (9 )
XPpOHOJOTUS AaCTPOHOMUYECKUX MPEICTABICHUN U OTKPBITUM: T€OLIEHTPUIECKAs
CUCTEMA MUPA; AHTPONOLIEHTPUYECKAs CUCTEMA MHUpPA; TeIMOLEHTPUYECKas
cucrema mupa. AcTpoHOMSBI 16-19 B.B. 1 UX BKJIaJg B pa3BUTHE NPEICTABICHUN O
Bcenennoil. Beenennas: meopusi 03HUKHOBEHUS, CMPYKMYPA, COCMA8, 36010YU.
Acmponomus Kak HayuHbll PYHOAMEHM 0CB0EHUS KOCMUYECKO20 NPOCMPAHCMEA.
KocMmonorus. Bkiiag oTedecTBEHHOM HAyKH B MUPOBYIO KOCMOJIOTHIO.
Pakemonocumenu, uckyccmeennvle cnymuuku, opoumanbHvle Cmanyuu,
nianemoxodsl. OpouTanbHas actpoHomMuueckasi oocepsaropust (OAO).
Hcnonvzosanue cnymHukosvix cucmem 6 cgpepe un@opmayuoHHbIX MexHOI02UU.
Coepemennvie HAYUHO-UCCIE008AMENLCKUE NPOZPAMMbL NO U3VUEHUIO KOCMOCA U
ux 3uauenue. IIpobnemvi, cés3aHHbIe C OCBOEHUEM KOCMOCA, U NYMU UX PEULEHUS.
Meosicoynapoonoe compyonuwecmao.

IV.O060510uku 3emuu: aurocdepa, ruapocdepa, armochepa (12 4)

Cmpoenue 3emau. Jlumocghepa. BuyTpeHHee cTpoeHUE 3EMIIU U €€ XUMUYECKUI
coctaB. Crtpoenue u coctaB JuTochepsl. MUHEpanbl U TOPHbIE MOPOAbL. Pynbl.
Jlutochepubie mumThl. 3emietpsicenus. I[llkana Puxtepa. HHTEHCUBHOCTH
3emiieTpsiceHu. Llynamu.

Tuopocgpepa. Oxkeanwvt u mopsa. CoctaB ruapochepbl. MupoBoit okean. Mopsi.
Herunuunsie mopsi: CapraccoBo, Kacnwmiickoe u Apanbckoe. Tema mops B
IIPOU3BEACHUAX MUPOBOM XY0KECTBEHHOU KYJIbTYPBI.

Boowt okeanoeé u mopeii. XuMAU4ECKUN COCTAaB MOPCKOM M OKEAHWYECKOW BOJIBI.
[Tpommiine. Jlen B okeane. I'pennannus. Autapktuaa. [[BuxeHue Box MupoBoro
okeana. [IpunuBel u 0TIMBBEL. MOpCKUE TeueHus. THumel KimMara.



Boowl cywiu. Bonbl cymim u ux knaccudukarus. Pogauku. ['eitzepsl. MunepanbHbIe
BOJbI U WX KJIacCU(pUKAIIUS. [IpobGnema mpecHoit Boabl. O3epo baiikai.
KapcroBble siBneHus 1 00pa30BaHUE CTAJIAKTUTOB M CTaJarMUTOB. AHOMAaJIbHbBIE
CBOMCTBA BOJbI U UX 3HAYECHUE B MIPUPOJIE.

Ammocepepa. Ilozooa. Atmochepa u ee coctaB. BeprukanbHOe cTpoeHHE
atMocdepnl: Tpomocdepa, crparochepa, mezochepa, Tepmochepa, sk30chepa.
CocraB Bo3ayxa. O30HOBBIE NIBIpbl U MApHUKOBBIN 3 dext. [loroga u xamumar.
Ammocehepnoe oaenenue. Bemep. Atmocdepnoe nasnenue. KecconHnas u
BbICOTHAs 00se3Hu. [[uKiIoHsl 1 aHTUIIMKIOHEI. ATMOcdepHble GpoHTHL. Betpa u
WX BHJIBI: IIKBAJI, CME€pY, aHTUIIacCcaT, maccat, opu3, peH, 60pa, CAPOKKO, MYCCOHBI,
Tali(pyHBI, yparanel, CMep4H, TOPHAJO.

[IIxana bodopra.

Bnaaosicnocme 6030yxa. Bnaxzocts Boznyxa. llcuxpomerp u I'mrpomerp. Touka
pocsl. O6maka, ux Gopmsel 1 pazmepsl. Tyman. Ocaaku u ux tunsl. Pagyra.
Hemoncmpayuu.  OOpa31pl pya, MUHEPAJIOB U TOPHBIX MOPO/I, (hU3UUecKas KapTa
MOJTYLIAPUH, aTIaChl.

Kapter: mMopckux Teuenuit, pusznyeckue kaptol Mmupa u Poccutickoii deneparium.
Buneodparmentst u doTorpaduu 1mo TeMe ypoka: CTpOCHUE 3EMIIH,
3eMJICTPSICEHUS, IlyHAMHU, Pa3IMYHbIC OKEaHbl U MOPS, aiicOepru, MOPCKUE TEUCHUS,
pONHMKH, Tei3epbl, o3epo baiikan, kapcToBbie sBICHUS (CTAJIAKTUTHL U
CTaJarMuThl), aTMocdepa U €€ COCTaB, LIMKJIOHBI U aHTUIIUKIIOHBI, BUJIbl BETPOB,
TyMaH, paJyra, OCaIK1 pa3JIM4HbIX TUIIOB. Perponykiuu kaptul - . AliBa3oBCcKuii
«essaTeii Ban», U. Jlesutan «beper Cpenmzemuoro mops», M. lumkna «Ha
oepery wmopsi», JI. Jlaropno «Mope», A. PwruioB «Ha romyGom mpoctopey;
(dbparMeHThl My3bIKaJIbHBIX NpousBeneHuit - H. Pumckuii-KopcakoB «Canko», K.
Heb6roccu «Mope», M. Paenbs «Jlogka B okeane» u3 cOopHuka «3epkana», II.
YaitkoBckuit «Jlebequnoe o3epo», M. Mycoprckuit  «CHerypoukay. [IpeBpaienus
HEPACTBOPUMBIX KapOOHATOB KaJbLIUA U MarHus (CpeqHUX coJiei) B paCTBOPUMBIE
TUAPOKApOOHATHI (KUCIIBIE COMM) U 00paTHO — MPUYKMHA 00pa30BaHUs CTAJAKTUTOB
U CcTaJarMUTOB. MojenupoBanue mnapHukoBoro »sddexra. I[lpubopsr: mns
u3MepeHust atMochepHoro napiieHus (6apomeTpbl), Uil U3MEPEHHUS BIAKHOCTHU
BO31lyXa (TUTPOMETPHI).

Jlabopamophvie onvimul.  1.M3ydyeHue cocrtaBa rpanuta. 2. MomenupoBaHue
BBICOKOH TJIOTHOCTH BOJIbI MepTBOTro Mopsl. 3. PacirpeHue BObl PU HATPEBAHUM.
lIpakmuueckas paboma Ne 5.VI3ydyenne KOJJIEKIMA TOPHBIX MTOPO/T

Illpakxmuueckass paboma Ne 6.M3yueHue mnapaMeTpoOB COCTOSIHHS BO3JyXa B
KaOuHere.

V.Makpomup. Hayka 00 okpy:xatouieii cpeae. buocdepa. (23 u)

)I(ll&’ﬂb, RPUSHAKU HCUB020 U UX OMHOCUMEIbHOCHb. OCHOBHBIE CBOMCTBA
JKHUBOIro opranmsma: CIHMHCTBO XHUMHYCCKOI'O COCTaBa, oOMeH BCIICCTB,
CaMOBOCIIPON3BCACHUEC, HACJIICACTBCHHOCTb, U3MCHYNBOCTb, PpPAa3BUTHC U POCT,
pPasapaKuMoOCThb, JUCKPCTHOCTDb U LCJIOCTHOCTL, SHCPro3aBUCHUMOCTD.



JKuBble  cHCTEMBI, Kak  CaMOYIpPaBISAIONIMECA,  CaMOPETYJIUPYIOLIUecs,
CaMOOpPraHMU3yIOIIUECs] CUCTEMBbl. 1pu Havana TepMoauHamMuku.  [loHsThe
SHTPOIUHU.

Ilpoucxootcoenue xncuznu na 3emie.  OCHOBHBIE THIOTE3BI MPOUCXOKICHHS
KU3HU Ha 3eMJIe: KPEAlMOHU3M, THIIOTE3a CAMOIIPOU3BOJIBLHOIO 3apOKACHUS JKU3HU
U3 HEKMBOT'0, KOHLIETIIHS OMOTeHe3a, TUIIOTEe3a MaHCIIEPMUMU.

['unoTre3a NMPOUCXOKACHUS KUZHHU MyTeM OMOXMMHYECKOM HBOJIONUU (THUIIOTE3a
Onapuna—XomnaeitHa). Jluckyccusi 0 BO3MOXHOCTH CYIIIECTBOBAHUSI BHE3EMHBIX
[ABWJIN3AIAH.

Xumuueckuii cocmag Kiemku. XAMAYECKAs] OPTaHU3ALMs KIETKH Ha aTOMHOM —
DJIEMEHTHOM, - YypOBHE. MakpoasnemMeHTel. MukposnemeHTbl. MoJeKyIapHbIN
YpPOBEHb XHMHYECKOM OpraHu3aliu KJICTKU (MOJIEKYJSIPHBIA COCTaB KIIETKH).
Heoprannueckue coeauHeHus kieTkd. Boma m ee ponb. MuHepanabHbIE COJIH.
Oprannyeckue BEUIECTBA KIETKH.

Ypoenu opzanuzauyuu scusnu. Kierounslli ypoBEHb OpraHU3alMM KU3HU Ha
3emue. TkaHeBbld ypoBeHb. THUIBI TKaHEW J>KUBOTHBIX (dMUTENIHUANBHASA,
COEJIMHUTEIbHAS, MBIIIICYHAs], HEPBHAS) U pacTeHUl (0Opa3oBaTelibHasl, TOKPOBHAs,
OCHOBHasi W mpoBojsmias). OpranHblii ypoBeHb. OpraHu3MeHHBIH YPOBEHD.
[TonmymAMOHHO-BUAOBOM YPOBEHb. DBHOr€OLICHOTUYECKUN YPOBEHb. bHOIEHO3.
buocdepHsIit ypoBeHb.

Ilpoxkapuomer u sykapuomel. IlpokapuoTbl W 3SyKapuoThl. baktepun u ux
kiaccudukanus: no gopme (OaMUIbl, KOKKH, CIUPUILIBI, BUOPUOHBI), MO THUITY
nuTanus (canpoduThl, MHapasuThl), MO OTHOIICHHUIO K KHUCIOpody (a’polsl,
aHa’poOb1). OCOOEHHOCTH CTpOEHUsI OaKTEpUN M UX KUZHEACATEILHOCTU. PoJib
OakTepuu B TPUPOAE M >KU3HM 4enoBeka. [luanoOakTepun (CHHE-3€IEHbBIE
BOJIOPOCIIM) W OCOOCHHOCTHM UX CTPOCHHS U IKU3HeAesTeabHOCTU. Pomb
nmanob6axkTepuii B mpupojie. CTpoeHue KIETKH dyKapruOTOB.

Knemounaa meopua. Ilpocmeniwue. Bupycoi. Knerounas Tteopuss u ee
nosioxkeHusi. [Ipocreiimye: >XTyTUKOBBIE, PECHUYHBIC, amMeOOWJHBIC. 3HAYCHUE
MPOCTEUINUX B MPUPOJIC U XKU3HU uyesoBeka. Bupycel. CtpoeHne u 0COOCHHOCTH
KU3HENIEATeIbHOCTH BUPYCOB. BupycHsie 3ab6oneBanus uenoBexka. BUY u CITA/I.
['pulGs1. Ponb rpuboOB B pupojie U B XO34HUCTBE YETIOBEKA.

Ilonamue oOuonozuueckon 3gontoyuu. 3Igontoyuonnas meopusa. IloHstue
OMOJOrMYEeCKOM  2BOMIOLMH.  JIMMTENbHOCTh,  HEOOpATUMBIA  XapakTep,
HaIpaBJIEHHOCTH 3BOJIOLMHU. OCHOBHBIE HAIIPABJICHUS YBOJIIOIUMHU. bruonornyeckuii
nporpecc. buosnornueckuii perpecc. AHTPOIIOIE€HE3 U €r0 ITAIIbI.

[Ipenmocbuikn  co3gaHust  3BOMOUMOHHOKW Teopur Y.[lapBuna. Jlornueckas
CTPYKTypa AapBUHHU3Ma (M30BITOUYHAs MHTCHCUBHOCTH Pa3MHOXKEHHS, OoprOa 3a
CYIIECTBOBAaHME U €€ BHUJbI, €CTECTBEHHbIH 0TOOpP).CUHTETHYECKAs] TeOopus
ABOJIONMHU.  MUKpPOIBOIIOLHS. BunoobpazoBanne (reorpaduyeckoe U
sKoJornueckoe).MakposBomtouusi. [[BHKylue CHiibl 3BOJIOLUMHA: MYTallMOHHBIN
mpoiiecc, MOMYJSIIUOHHBIE BOJHBI, U30JAIUsA. POPMBI €CTECTBEHHOTO OTOOpa:
CTaOMIM3UPYIOUINH, TBUKYLIUH, TU3PYTITUBHBII.

Coepemennvie Memoovl ROOOEPIHCAHUA YCHOUYUBOCHIU OUO2E0UEHO308 U
UCKYCCH8EHHBIX IKOCUCHIEM



[TonsTue 3xocucremsl. buoron. buoneHos. buozeoyenos, cmpykmypa u 0CHoO8bl
@ynryuonuposanus. OTandusi OUOTeoleH03a OT IKOCUCTeMbl. HecTabunbHbIe U
CTaOMIIbHBIE IKOCUCTEMBI. buoeeoxumuueckue nomoku. Kpyzosopomsi eewjecmaa.
Ipunyunwvl ycmouuugocmu duozeoyerno308. Hayunvle ocHogvl co30anus u
NO00EPHCAHUA UCKYCCMBEHHBIX KocucmeM. [Ipouzso0cmeo pacmumenvHou u
HCUBOMHOBOOYECKOU NPOOYKYUU: NPOOTIeMbl KOIUYECMBA U Ka4yecmad.
Knacmepnuiii nooxoo kax cnocob soccmarnogienuss Ou02eoXuMu4ecKux nomoKkos 8
UCKYCCMBEHHBIX dKocucmemax. Aumuouomuxu, necmuyuobl, CIMuMyisamopbul
pocma, y0oopeHus u ux npupooHule ananozu. [lpobrema ycmouiuusocmu
20pPOOCKUX IKOCUCTEM.

Iuwesvie yenu. Ixonocun. Ixonozuueckue gaxkmoppl.  TUNONOTUS KUBBIX
OpPraHU3MOB JKOCHCTEMBI: TIPOIYIECHTHI, KOHCYMEHTBI, PEIYIIEHTHI (CarpoduThI).
ABtotpodrl. I'ereporpodbl.  IloHsTHE O NHUIIEBBIX (TPOPUUECKUX) LIETISIX
ouoreorieHosa. [lumeBas uenb. J[Ba OCHOBHBIX THMa TpPoPUUECKUX Iened —
nacTOMIIHbIE (LIETIU BhICIaHUsI) U JEeTPUTHBIC (1IenH pa3ioxkenus). [Iuiesas ceTs.
DKOJIOTHYECKHE MUPaMHUAb] (YHCICHHOCTH, OnomMacchl, 3Heprun). IlpaBwmio 10 %.
[Tonsitue 00 »xonoruu. OCHOBHBIE MPOOJIEMBI  DKOJIOTHH. DKOJOTHYECKHE
bakTophl: adMOTHYECKUE, ONOTUYECKUE, aHTPOIIOTCHHBIE.

IKonozuueckue npoodaemvl cOBPEMEeHHOCHU

buocdepa u ee rpanunpl. Konuenmust spomonnu 6uocdepst B. U.Bepnanckoro.
Hoocdepa. Texnochepa. OcHOBHbIE TOAXO/BI B yUeHHH 0 OHochepe:
HHEPreTUYECKU, OMOT€OXUMHYECKHUI, THPOPMALIMOHHBIN, MPOCTPAHCTBEHHO-
BpEMEHHOU, HoochepHbI. buocgepa: smanvl hopmuposanus u cyenapuu
passumusi. AkmyanvHsie dKo102udecKue npobaemsl: 2100a1bHble, pecUOHAIbHYIE,
JIOKAIbHble, UX NPUYUHBL U CT1e0CmBUsl. IKOLocUuYecKue npoo.iemvl IHepeemuiecKou
ompacau. AnemeprnamusHnas snepeemuxa. Payuonanbroe ucnoav3osanue snepeuu
U 9Hepzocoepedicenue. IHepeemuyeckas bezonachocmo. TpancHayuonaivhvie
npoexmul 8 obnacmu dnepeemuku. Memoovl uzyuenuss COCmosHusi OKpyscarouel
cpeovl. Mzmenenus okpyscaroujeti cpeovl, Kak CumMyil 05 pa3eumus Hay4Hbix
uccredosanuii u mexrono2uii. Ecmecmeenno-nayunvie nooxoovl Kk peuienuio
9KOJI02UMECKUX Npobaem, npupodocoepezaiowiue mexunoaozuu. Meoxxcoynapoousvie u
poccuticKue npocpammol peuletust IK0I02ULeCKUx npooaem u ux sghghexmugHocme.
Ilpo6aemvl 0omx0008 u 3a2pA3HeHUA OKPYHcarOuiell cpeovl

lIpobnema ygenuuenus xonuuecmea omxo0o8. beimogule, KomMmyHabHbIe,
npomvluiienHvle omxoovl. CogpemenHvle mexHo102uu coopa, XpaneHus,
nepepabomku u ymuauzayuu omxo0os. I100xo0vl k cokpawenuro omxooos,
be30mxo0nvie mexuoniocuu. McmouHuky 3a2psAa3HeHust OKpyicaroueli cpeowl.
llepcnexkmusHnvie mexno02uy IUKEUOAYUU NOCTeOCMBULL 3a2PAZHEe U
oKpydfcaroueti cpedvl. Pexynbmueayus noussl u 600Hbix pecypcos. Cucmemul
s00ooyucmru. Medcoynapoousie npoecpammul N0 0OPAWEHUIO C OMXO0AMU U
COKPAWEHUIO B030€liCMBUSL HA OKPYICAIOWYIO CPedy, UX d¢hgheKkmusHocme.
B3aumoceazv cocmoanusa okpyscaroueii cpeosvl u 300p06ba 4esl06eKa
Heepaoayus oxpyorcaroweti cpeovl. IIpoepammel monumopunea kaiecmea
oKpydicaroweli cpedvl. 3azpsazHeHue 8030VUWHOU, B0OHOU Cpedbl, NOYBHI, NPUUUHBL U
cnedcmeus. Lllymosoe 3aepsasuenue. Inekmpomaznumuoe gozoeicmaue. 11J[K.



Yemouuusocms opeanuzma u cpedvt k cmpeccosvim 8030eucmsusim. 3abonesanusl,
CB8A3AHHbIE CO CHUDICEHUEeM Kauecmea OKpydicaroujeli cpeovl. Mnousudyanvrule
0CObEeHHOCMU OP2AHU3MA NPU 8030eUCMBUU haKmopos oKpycaiowell cpeosi.
CogpemenHvle mexHOI02UU COKPAUeHUsl He2AmMUBHO20 8030elCm8eus (hakmopos
oKpydrcaroweti cpedsl. Hayunvle ocHOBbl NPOEKMUpPOBaHUs 300p080L Cpebl
obumanus.

Hemoncmpayuu. BuneopparMeHTsl U GoTorpaduu mo Teme: Ipouecchl THUEHUS,
OpoXeHue, MPOIECChl JUCCUMUIISIIUU; MPEICTAaBUTEIN MPOKAPUOT U DYKAPHUOT;
O0COOEHHOCTH CTPOCHHS BUPYCOB, MPEJCTABUTEIH ApCTBa TPUOOB, SKOJIOTHUECKHE
CHUCTEMBI, TPUMEPHl NHUILEBBIX Leneu. PacTBopeHne B BOJE XJIOPOBOAOPOIA
(mucconmanus COJTHOM KUCIIOThI), pACTBOPEHUE KPUCTAILIIOB IEpMaHTaHaTa Kajius
WM MEIHOTO KyIlopoca B BOjJE, UCHapeHue BOAbl, AUdPy3us Mmaxydux BEIICCTB
(0ZeKoI0Ha) ¢ TopsAlIEH JaMIIOYKH HAaKaJIUBaHUSA, MCIAPEHUE KaIlld CIOUpTa C
bunbTpoBasibHOM Oymaru wian canderku. Penmpoaykiuum KapTUH BETUKHUX
XYJO)KHUKOB Ha TeMy OO0KECTBEHHOTO MPOUCXOXKICHUS KUZHU, Pa3TUUHBIX
OPUPOIHBIX AKOCHUCTEM. TaONHIbl U IUIAKAThl: «XUMHUYECKHH COCTAaB KIETKW,
«OBOJIIOIIMOHHOE  JIPEBO  PACTCHHI», «DBOJIOIMOHHOE JPEBO KUBOTHBIXY,
«IBOJIIOIIMOHHOE IPEBO MPUMATOB U uenoBekay. [loptperst AWM. Onapuna u JIx.
b. Xonneitna, T.IlIBanna, /.M. MBanoBckoro u J. JIxennepa, A.Tencnu, B.
CykaueBa, . I'exkens, B.M.Bepnanckoro, Y.JlapBuna. Ilnakatel U MyJsiku
OpraHOB W CHUCTEM OPraHOB pPACTEHUM, YEJIOBEKAa W KUBOTHBHIX. JleMoHCTparus
npoiecca (poToCuHTE3A.

Jlabopamopnvie onvimul. 1. CBoiicTBa 6enkoB. CBoiicTBa ritoko3bl. CBOMCTBA
caxapo3bl. CBOKCTBa KpaxMala.

Ilpaxmuuecxas paboma Ne 1. Pacnio3HaBaHHE OPraHUYECKUX COCTUHEHUIN
Ilpakmuuecxas paboma Ne 8. VIzydeHne pacTUTEIHHOU U )KUBOTHOU KIICTKH
Ilpakmuuecxas paboma Ne 9. I3yueHre MUKPOCKOITUYECKOTO CTPOCHUS JKUBOTHBIX
TKaHE!

Ipaxmuuecxas paboma Ne 10. Uzyuenue nosedenus npocmetiuiux npocmeviuiux
10O MUKPOCKONOM 8 3A8UCUMOCIU OM XUMUYECKO20 COCMABA 80OHOU CPedbl.
Ilpakmuuecxas paboma Ne 11. Hzyuenue 63aumocesseli 6 UCKYCCMEEHHOL
aKocucmeme — akeapuyme u cocmasienue yenet NUMmaHusl.

Ilpakmuuecxkas paboma Ne [2. V3ydyeHuwe OBITOBBIX OTXOMOB. Paspabomka
npoekma pazoenbHo2o coopa Mycopa.

VI.AOnoTtuveckne pakTopbl M NPUCTOCOOTEHHOCTH K HUM KMBbIX OPraHU3MOB

(28 u)

Ocobennocmu knumama Poccuu. 30na apkmuyueckux nycmuvlHv, mMyHOp u
J1eCOmyHOp. Kmumar Poccun. IlpupogHo-kiumaTtudeckue 30HbI Poccuu:
aAPKTUYECKUX MyCThIHb, TYHApP, JECOTYHIAp, Talru, CMEUIAHHBIX U
IMPOKOJIMCTBEHHBIX JIECOB, JIECOCTEMHAS, CTEIEH, MOTYMYCThIHb, TYCTHIHb.
Pa3HooOpa3ue u MPUCIOCOOJICHHOCTh JKMBBIX OPraHU3MOB K TOW WM WHOUN
IIPUPOIHO- KIIMMATUYECKOU 30HE.

Inekmpomaznumuasn npupooa céema. Cset. PazpuTue npeacraBieHuil 0 npupoe
cBeTa. DIIEKTpOMarHuTHoe u3nydenue. J[mmna Bomael. Yacrota konebanuii. [llkana



AJIEKTPOMATHUTHBIX BOJIH. ,-JIydn, peHTT€HOBCKOE U3ITy4YeHUE, YIbTPa(hHUOIECTOBOE
U3JIydeHHe, BUIUMOE U3TyUeHHEe, HH(PpaKkpacHOE U3IyUEHHUE U UX POJIb B IPUPOIE
Y )KU3HU YeJIOBEKa.

Onmuueckue ceolicmea ceema. JIBoiicTBeHHas npupojaa cBera. @OTOH. 3aKOHbI
OTpaXEHUsI U TpesioMJIeHUs1 cBeTa. OTHOCHUTEIBHBIA MOKA3aTeNlb MPEIOMIICHUS.
@DakTophl, BIUAIOIIME HA IIOKa3aTeab MPEJIOMIICHUS: NpUpoJa BEIIECTBA,
TeMreparypa, JIJIMHa BOJIHBI Tajatoniero u3inydenus. Pedpakromerp. ducnepcus,
Tudpakius 1 UHTEpPEPEHIIns CBETa.

Ceéem u npucnocoodieHHOCHb K HeMy HCUBbIX Op2aHu3mMoe. BnusHue cBeta Ha
OpraHM3alMI0 >KU3HEHHOTO IMKJIa OPraHU3MOB. BHOPUTMBI. DOTOCHUHTES.
Krnaccudukanus pactennii Ha CBETOMIOOMBBIC, TCHEIOOUBBIC i TEHEBBIHOCIIUBHIC.
@oroTponu3M. 3HAYEHUE CBETa  JUII  OpPUEHTAIIMM JKUBBIX CYIIECTB B
MPOCTPAHCTBE. BHOMIOMUHECIICHITUSA U €€ POJIb B KU3HU )KUBOTHBIX.

Buympennaa 3nepeusa makpockonuueckou cucmemsl. TepMOOUHAMHKA U €€
MIPOTHOCTUYECKOE 3HaUeHHE. BHYTpeHHs SHEprusl TEPMOJUHAMUYECKON CUCTEMBI.
[leppoe Hauamo  TtepMmoauHamMuku. Temonepenaya. TemnonpoBOIHOCTE.
KoHBek1usi: ecTeCTBEHHAs! U NPUHYIUTENIbHAS. TenaoBoe N3mydeHue.

Tennoseoe paenosecue. Temnepamypa. Btopoe Hayalo TEpMOIUHAMUKH.
KonnuectBo TETUTOTHI. TennoemMKoCTb. Tennosoe paBHOBECHE.
TepMoaMHAMHUYECKUE CHUCTEMBI TPEX THUIIOB: H30JIMPOBAHHBIC, 3aKPBIThIE U
OTKpHITHIE. TemmnepaTypa, Kak mapaMeTp COCTOSTHUS TEPMOIUHAMUYECKON CUCTEMBI.
Temnepamypa u npucnocod1eHHOCHIb K Hell HCUBBIX OP2AHUIMOB.
Tepmoperynsiuuss B KMBOM mpupone. Termmonpoaykuuss MW TEIIoO0Taaya.
MexaHn3MBbl TEPMOPETYISALAN )KUBOTHBIX U pacTeHU. TemmnepaTypa Tena 4esioBeKa
u ee (pusznonornueckas potib. Knaccudukaiusi >KMBOTHBIX IO TeMIIEPaATypHOMY
peXUMy Ha TOMOHOTEpPMHBIE NOWKWJIOTEPMHBIE U  TE€TEPOTEPMHBIE.
Knaccudukaims opraHu3MoB IO  TeMIIEpaTypHOMY WHTEpBaly OOHWTAHMS:
ABPUTEPMHBIE U CTEHOTEPMHBIE. AKKIIUMaTU3alus. TeMepaTypHblil pesKuM.
Cmpoenue moneKynvt u gpuzuueckue ceoiicmea 600vl. CTpOCHUE MOJIEKYJIBI BOJBI.
Bopna kak pactBoputens. PU3nuecKue CBOMCTBA BOJIbl: aHOMaJIbHAs TEMIIEpATypPHAast
3aBUCUMOCTh IUIOTHOCTH BOJbI; BBICOKO€ TMOBEPXHOCTHOE HATSKEHHE BO/IbI;
aHOMAJIbHO BBICOKHME 3HAUYECHUS TEMIIEPATYP KUIIEHUS U TUIaBJICHUS BOJBI; BBICOKOE
3HAYEHUE TEMJIOEMKOCTH BOJIBI.

3HadyeHue (PU3NUECKUX CBOMCTB BOJIBI JJISI IPUPOJIBI.

Inexkmporumuueckana  ouccoyuayus.  OCHOBHBIC  TOJIOKEHUSI  TEOPHUH
anekTponuTudeckor aucconuanuu (TO). DAeKTpoauThl M HEIIEKTPOJMTHI.
Knaccuduxaiyss HOHOB MO pa3IUYHBIM OCHOBaHMAM. MeXaHWU3MBbI JTUCCOIMAIIUN
AIIEKTPOJIMTOB C Pa3HBIM TUIIOM XUMUUYECKOU CBsA3U. CTENEHb AIEKTPOITUTHIECKON
nuccounanuu. Coau, KUCIOThI U OCHOBaHHUS B cBeTe TO/I.

Pacmeopumocms. pH, kax noxkazamensv cpeodvlt pacmeopa. PaCTBOpUMOCTb U €€
KOJJMYECTBEHHAs! XapaKTepUCTUKa — KOIPUIIMEHT pacTBOpUMOCTH. MaccoBas
JI0JIs1 pACTBOPEHHOTO BEILIECTBA B PACTBOPE.

Bona xak am¢ponurt. [Tonsitue pH pactBopa. 3nauenue pH B nmpupozge. 3HaueHus
pH guznonornyeckux KUAKOCTEN YeIOBEKa B HOPME.



Xumuueckue ceoiicmea 600vl. XVUMHUECKHE CBOMCTBA BOJbI. B3aumonencTBue
BOJbl C MeTaJulaMH. B3aumMmopnelcTBue BOJIBI € OKcuUAaMu. ['maparanus.
B3aumoneiictBue Boabl ¢ coisimu. ['miaponms. Pasznoxkenuwe Boawl. [lonsrtue o0
ANEKTPOJN3e U (HOTONHU3E.

Booa - abuomuueckuii gpakmop 6 »cuznu pacmenuii. Ponbp Bojbl B Ouocdepe:
KOJIBIOETh JKM3HHU, cpela OOUTaHUs, YYACTHUK OMOXMMHUYECKHX IPOLIECCOB,
YYaCTHHUK CO3J]aHUsl OMOTEOIEHO30B, PETYNIATOP KIUMaTa Ha IutaHeTe. [ 'uaponus
OpPTraHMYECKUX BEIIECTB B JKMBBIX OpraHm3Max. Kmaccudukamus pacTeHHi IO
OTHONIEHUIO K KOJTMYECTBY BOJBI B OKPYIKAIOIIEH cpeie: TuAaTOPUThI, TUIAPOPUTHI,
rUrpouThI, ME30(PUTHI, KCEPODUTHI.

Conenocms, kaxk aouomuueckuii ¢axkmop. Comu. Krmaccudukanus comeit.
Hawnbonee pacnipocTpaHEeHHbBIE KUCIbBIE COJIM, UX TpuMeHeHHe. XKecTKOCTh BOJBI.
Conmu kak MuHepanooOpasyromue BemiectBa. Conum — abuotudeckuil ¢akTop.
[Tpucnoco6IeHHOCTh PacCTEeHUN M JKMBOTHBIX K PA3JIMYHOMY COJIEBOMY PEXHUMY.
BinstHue conu Ha OpraHu3M 4elIOBEKa.

Ilousa, kak abuomuueckuit pakmop. IloHsATHE O TOYBE U KiacCU(PHUKAIUS TTOYB.
IIpouecc MOYBOOOPA30OBAHUSI. Onaduueckue dakTopsl cpeabl U
MPUCTIOCOOJICHHOCTh K HUM JKMBBIX OPraHU3MOB. 3HAU€HWE TMOYBHI B MPUPOJIEC U
YKU3HH Y€JIOBEKa: cpejia OOMTaHUS )KUBBIX OPraHU3MOB; SKOHOMUYECKOE 3HAUCHUE,
o0JnafaeT mIoI0pOIMeM, OKa3bIBAET CYIIECTBEHHOE BIMSHKUE HA COCTaB U CBOMCTBA
Bceil runpocdepsl 3eMiid, SBISICTCS TJIABHBIM PETYJISITOPOM COCTaBa aTMoc(epsl
3eMIId, BaXKHEWIIIMI KOMIIOHEHT OMoreoleHo3a. [[BeT u quarHocTuka moys.
buomuueckue paxkmopor okpyycawuwienr cpeovt. buotnyeckue (HaKTOpPHI.
buotnueckue  B3aMMOOTHONIEHUS ~ MEXAY  OpPraHU3MaMHu:  KOHKYpPEHIUS,
XUIIHUYECTBO, CUMOMO3 (MyTyaslu3M, KOMMEHCAJIM3M), MNapa3suTU3M (IKTO- H
sHjonapasuthl). [Ipumepsl OMOTUYECKUX B3AMMOOTHOILICHUHN B IPUPOJIE.
Jemoncmpayuu. Buneodparmentsl u Qotorpaguu Mo TeMe: XapaKTepHBIC
OMOTreoIeHO3bI TPUPOTHO-KIMMATHUYECKUX 30H Poccuu; pa3BuTHe mpeacTaBiIeHU
O TPUPOJIE CBETa; OMOIIOMUHECIEHIIMS;, TeIuionepenadya U TEIUIONPOBOIHOCTD;
OMOTHYECKHUE B3aUMOOTHOIIICHUSI MEXKTY OpraHU3MaMu;

Kaptel: mpupoano-kimmaTnueckux 30H Poccun, nouBenHas kapra Poccum.
[Toptpers: ®. TI'pumansau, X. Troirenca, O. ®penens, M. Ilianka,
JIx.Makcenna, B.B. [lokyudaeBa. Illkama 35neKTpOMarHuTHbIX BOJH JIxk.
Makcgenna. OTpaxkeHue u TpejaomyieHue cBeTa. Jlucnepcuu cBeTa U OOpaTHBIN
OKCIEPUMEHT IO «CMEHICHUI0» IIBETOB. fBieHue mudpakuuu. KuBble WU
repOapHbIe JK3EMIUISIPBI MPEJICTABUTENCH CBETOJIOOMBBIX U TEHEBBIHOCIUBBIX
pactenuii. PaboTa MpoTHUB CUJI BHEIIHETO JABJICHUS 3a CUET PACIHIMPEHUS rasa.
DnekTpu3anus BoJbl. AHOMaJIbHasi TEMIIEPATYPHASI 3aBUCUMOCTD IJIOTHOCTH BO/IBI.
Hucxoadmuil mMOTOK XOJIOAHOM M BOCXOISIIMM MOTOK TEIUIoM BOIbl. BbICOKOE
MOBEPXHOCTHOE HATSKEHUE BOJbI. PacTBOPMMOCTH BEIIECTB B HEMOJISPHBIX U
MOJISIPHBIX pactBoputenax. [IpoBepka 3IEKTPONPOBOIHOCTA  PaCTBOPOB
ANEKTPOJIUTOB U HednekTpoiauToB. Onpeaenenue pH pacTtBopa pa3ianyHbIX
JKUIOKocTer. BzamMmopnencTtBue BOABI ¢ MeTaUlaMH. B3aumMoaelcTBHE BOIBI C
okcunamu. ['maponus comeil, oOpa3oBaHHBIX CHJIBHBIM OCHOBAaHHMEM M Cia0oii



KHCIIOTOUM ¥ HA000pOT. PacTeHns pa3nuuHbIX TPYII MO OTHOIICHUIO K KOJIMYECTBY
BOJIbI B OKpY>KaroIlei cpene (KUBbIE€ WU TepOapHbIe IK3EMILISIPHI).

[lepexon cpeaHelt coau B KUCTYIO U Ha000poT. [IpuroroBieHue kecTkoi BOAbI U
uccienoBanue ee cBoucTB. [lonmyuenue ruapokcokapboHata Menu (Manaxura) U
UCCJIEI0BATh €TO0 CBOUCTB.

Jlabopamopnvie onvimei.  1.HaOmonenne uHTEepEPEHIIMOHHOW KapTHUHBI Ha
MBUIBHOHM TUIeHKe. 2.Habmrogenue audpakimoHHod kapTuHbl. 3. HaOmronenue
pacnpoCTpaHEHUs! BOJHBIX PACTBOPOB 10 PACTEHHUIO.

Ipaxmuueckasn paboma Ne 13. H3yuenue npucrnocoOJIEHHOCTH OPTraHU3MOB K Cpeie
oOuTaHusI.

IIpakmuuecxas paboma Ne 14. I3yueHue BOJTHOBBIX CBOMCTB CBETA.
lIpakmuueckas paboma Ne 15. I3yueHnne n300pakeHusl, 1aBa€MOIro JTUH30M.
Ilpakmuuecxas paboma Ne 16. 3mepenne yaeIbHON TEIIOEMKOCTH BOIBI.
Ilpakmuueckas paboma Nel7. W3yueHue >KECTKOW BOJbI M YCTPAHEHHUE €€
KECTKOCTH

Ilpakmuuecxas paboma Ne [8. UccnenoBaHue cpenbl pacTBOpa COJell M coka
pacTEHUI.

IIpakmuuecxas paboma Ne 19. N3yuenue coctaBa mous

Vll.IIpocTrpancTBo u Bpems (6 1)

[lonaTnss mpocTpaHcTBa M BpeMeHHU. [IpoCTpaHCTBO M BpeEMs B KIIACCUYECKOU
MexaHnuke HproToHa. AGCooTHOE TPOCTpaHCTBO. OTHOPOIHOCTH TPOCTPAHCTRA.
N3otponHOCTh npocTpaHcTBa. MHepuuanbHas cucTemMa OTCUeTa M MEpPBbIM 3aKOH
Herotona. IlpeoOpazoBanusi ['anmmiess ¥ NpUHLMI OTHOCUTENIbHOCTH ['anmuies.
AOcomotHoe Bpewmsi. CnenuanbHas Teopusi oTHocutenbHocTH (CTO). JIBa
noctynara CTO u OCHOBHBIC CIICJICTBHS, BBITCKaromme u3 Hux. OO0mas teopus
orHocutenbHOocTH (OTO). buoputmel.  buoputmbr. Tumsl OMOPUTMOB:
dbusnonoruyeckue u skosornueckue. [Ipumepsl pa3MuHbIX TUIIOB OMOPUTMOB y
pacTeHui U )XUBOTHBIX. DoTonepuoan3M. buopuT™sl yenoBeka. JJUCHHXPOHU3M.
CrniocoOsbI iepegaun nHGOpMaIIUK B )KUBOH mipupoe. [lepBasi u BTopasi CUTHAJIbHbBIE
cucteMbl. OOMeH uHGpOpPMAIMEl Ha Pa3IUYHBIX YPOBHSX OpraHU3aIluU >KU3HU.
Peakuun MatpuyHOro cuHTe3a (NMPUHLUMN KOMIUleMeHTapHocTh). darouuros.
Pednekc, Dronorusa. Mudopmanus u yenoBek.  Bo3HUKHOBEHHE U pa3BUTHE
HOcHUTeNeld HH(OpPMAIUU C JPEBHEHIIMX BPEMEH /10 HAIIEro BPEeMEHHU. DBOJIIOIMS
COBPEMEHHBIX HHPOPMALIMOHHBIX PECYPCOB

Jlemoncmpayuu.

Buneodparmentsl 1 ¢dororpadun mo Teme: paszliuyHble TUIBI OMOPUTMOB Y
pacTeHui U )KMBOTHBIX, COBPEMEHHbIE NH(OPMALIMOHHBIE PECYPCHI.

[TopTpeThl «COB» U «GKAaBOPOHKOBY - BBIJIAIOIINXCS ACSTEIEH HAyKH, TUTEPATYpPhI U
UCKYCCTBA.

Tabmuibl o GuocuHTE3y Oenka, haroruTosy, pedaeKTOpHbIC TyTH.

VIIl.IToaroToBKa M 3aIMTA HCCJIET0BATEILCKUAX MPOEKTOB (7 4acoB)



BreimonHeHnne = AKCNEpPUMEHTAIbHOM  YacTH  MCCIENOBATEIbCKOM  paloThl,
oopmiieHne paboThl. YueHndeckass KOHQEpEHLIUs 110 pe3yIbTaTaM BbIITOJIHEHHBIX
IPOEKTHBIX M HCCIEN0BATEIBCKUX PAOOT AECSATUKIACCHUKOB (MHIMBUIYaJbHBIX
WIH TPYNIOBBIX).

11 knacc

Tema 1. IToBTOpenne kypca 10-ro kaacca (7 4)

MHuoroo6pasue ecTeCTBEHHOIO MUpPa: MEraMHup, MaKpOMHUP, MUKPOMHUD.
Bcenennasi, raJlakTUKH, 3BE€3/bl, COJTHEYHAS CUCTEMA: OCHOBHBIE ITOHATHS U 3aKOHBI
JBI)KCHUSI HEOECHBIX TeN. 3eMJis, €€ CTPOCHUE U TeO0JOTHYECKHue OOOJIOUKH.
[TonsiTue o Mukpomupe u HaHoMmHpe. buocdepa. YpoBHU OpraHuzaiuu KU3HH Ha
3emine. buochepa u ee rpaHunkl. MoneKyJIsSpHBINA, KIETOYHBIN, TKaHEBBIMH,
OpraHU3MEHHbIM, NOMYJISUMOHHO-BUJOBOM, OMOLICHOTHYECKUA M OHOChepHBIit
YPOBHHM OpraHU3allMM >KW3HU Ha 3emile. DKOJIOIMYECKHUE CHCTEMBL: OCHOBHBIE
NOHATUS (UeNu TMUTaHUS, THILNEBbIE MUPAMUIBI, DKOJOTUYECKHE (HAKTOPHI).
OCHOBHBIE ITOJI0KEHNS CHHTETUYECKON TEOPHUH SBOIIOLUU.

EctecTBenHbIil 0TOOp 1 ero dopmbl. MyTtanuu U ux kiaccudukanus. Makpo- u
MaKpO’BOJIIOLUS. DJIEMEHTHl TEPMOJAUHAMUKN U TEOPUNA OTHOCUTEIBLHOCTH.
Hayana TepMOIMHAMUKA. DJIEMEHTBHI TEOPHUH OTHOCUTEIIBHOCTH.

Hemoncmpayuu. BuneodhparMeHTsI U CIIaiJIBI IO TEME.

Tema 2. Muxkpomup. Atoma. Bemecrsa (344)

OcHogHble céedenus 0 CmpoeHuu amoma. IBOIIOLMS NPEJICTABICHUN O CTPOCHUH
atoma. Mogenu ctpoenust atoMoB [[x. Tomcona u 3. Peszepdopaa. [loctynaTe
kBaHTOBOM Teopun H.bopa. IIpoTOHHO-HEUTpOHHAs TEOpHsl CTPOCHHUS aTOMHOIO
anpa /1. IBanenko u B.I'eitzenOepra. M3otomnel. DnekTpoHHass 000704YKa aToMa.
OHepretuueckue ypoBHU. [loHsTHE O 3nekTpoHHOM obnake. Ilepuoouueckuii
3axkon. Omkpoimue /I.U. Menoeneesvim nepuoouueckozo 3akoua. I1pennocbuiku
OTKpPBITUSI ~ TEPUOJUYECKOTO 3akoHA. [lepBble TMOMBITKKM  KiaccUUKAIUU
XUMHYECKHUX A1eMeHTOB. OTkpbiTHEe JI.J1. MeHaeneeBbIM MepUOIMUYECKOr0 3aKOHa.
[TepnoaUYHOCTh B U3BMEHEHUH CBOMCTB XMMUUYECKUX SJIEMEHTOB U UX COCTUHEHUM.
[Tepuoguuecknii 3akoH B (opmynupoke J[.M. MenneneeBa. CoBpeMeHHBIC
NPEACTABICHUS] O MPUYMHAX MEPUOJUYECKOTO M3MEHEHUSI CBOMCTB XMMHUYECKHX
AJIEMEHTOB W uX coenuHeHuil. CoBpeMeHHass (HOPMYJIMPOBKA MEPUOAUYECKOTO
3akoHa. llepumomnueckas cucreMa XHMHUYECKHUX DJIEMEHTOB, KakK Tpaduyeckoe
OTOOpa)KEHUE TEePUOANYECKOro 3akoHa. CTpyKTypa NEpHOJUYECKON TaOJIUILIbI.
[lepuopl (OosbllIMe U MaJbie) U TPYNIBI (TJIaBHBIE U TOOOYHBIE).

3Hauenue nepuoOuUUecKo20 3aKOHA U NEPUOOUYECKOU CUCHEMbl XUMUUECKUX
anemenmos JI.H. Menoeneesa 0aa ¢hopmuposanus ecmecmeeHHOHAYYHOU
KapmuHsl Mupa.

[IporHocTrueckas cuia U 3HAYEHUE MEPUOAUYECKOr0 3aKOHA U MEPUOAUYECKON
CUCTEMbl. 3HAYEHHUE TEPUOJMYECKOTO 3aKOHA U MEPUOJUYECKOU CHUCTEMBI
xuMmudeckux aneMeHtoB JI. M. MenneneeBa st pa3sBUTHS HAYKM U MOHUMAaHUSA
XUMHUUYECKON KapTUHBI MUPA.



bnazopoonwie zaswvl. biaroponssle raspl, Ipu4YMHA MX CYLIECTBOBAHUS B
aTOMapHOM cocTOsiHUU. [IpuMeHeHune O0JaropoIHbIX ra30B.

Honnaa xumuueckaa ceazp. Vlousl u ux xinaccudukaius: mo 3apsay (aHUOHBI U
KAaTHOHBI), 110 COCTaBy (MPOCTHIE U CIOXKHBIE). Cxema 00pa30BaHUs HOHHOM CBSI3U.
HoHHbIe KpUCTATUITMYECKUE PEIIETKH. XIIOPU]T HATPUS — TUIIMYHBIN MPE/ICTABUTEINb
COCJIMHEHUI C MOHHBIM TUIIOM CBSI3U.

Kosanenmnasa xumuueckan céazp. KoBajeHTHas CBS3b KaK CBsI3b, BO3HUKAIOMIAS
3a cueT 00pa30BaHUs OOIIMX FIEKTPOHHBIX Map MMyTEM IEPEKPbIBAHUS JIEKTPOHHBIX
opburaneii. KpatHocTh KOBaneHTHOM cBs3U. OOMEHHBIE U JOHOPHO-aKIENTOPHBIE
MEXaHU3Mbl 00pa30BaHUS KOBAJCHTHOW CBS3U. DIIEKTpoOTpUaTeabHOCTH (D0).
Knaccudukanus koBaieHTHBIX cBsizeit: o DO (momnsipHas ¥ HemossipHas). J{umonn.
Memannwt u cnnasvt. Memannuueckas xumuyeckasn céazp. O01ME puU3NUECKUe
CBOIMCTBa METAIOB: 3JIEKTPOINPOBOJHOCTh, MPOYHOCTh, TEIIOMPOBOJIHOCTb,
METaJUIMYECKUi OJ1ecK, mmacTuyHoCTh. CrulaBel UepHbIe U 1IBeTHBIC. CTalb, YyTYH.
Jlatyup,  OpoH3a,  Menbxwop.  Merammyeckas  CBA3b.  3aBUCHUMOCTH
AJIEKTPOIIPOBOIHOCTH METAJIOB OT TEMIIEPATYPHI.

Moanexynapnuo-kunemuueckasa meopusa. OCHOBHBIE IIOJOKEHUS MOJEKYJISIPHO-
KMHETHYECKOW Teopud. MneanbHblid ra3. YpaBHEHUE COCTOSHUS UACAIBHOIO ras3a.
Azpecammuvle cocmoanun geujecma. 1'a3000pazHoe cOCTOsIHNE. 3aKOH ABOTaapo U
CJIECTBUS U3 Hero. MoisipHbIi 00beM Ia30B Ipu H.Y. JKuaKoe cocTosiHue BEIECTB.
Texyuectb. TBepmoe cocrosiHue BemiecTBa. Kpuctaminueckue pemeTkd pa3HbIX
TUIIOB JUJII TBEPAOIrO COCTOSIHUA BewiecTBa. I[lonstue o miuasme. Bricoko- u
HU3KOTEMIIEpATypHas IJIa3Mbl U UX MpPUMEHEHUEe. B3auMHbIEe Mepexobl MEXIY
arperaTHbIMH COCTOSIHUSIMU BEILIECTB.

Ilpupoonwiit 2a3. 1lpupoaHblid Ta3, €ro COCTaB W HAMNPABICHUS MCIOJb30BAHUS B
KauecTBE TOIJIMBA U XMMUYECKOro cbipbsi. KouBepcus metanHa. CuHTE3-Ta3 U €ro
UCIIOJIb30BAaHUE JUIS TOJY4YEHUS CHHTETHMYECKOro O€H3MHa U METaHoJa.
[IpenenpHble W HenmpeAenbHbIE YrieBoaoponabl. KadecTBEeHHBbIE peaklUMH Ha
KpaTHYIO CBsA3b. buoras.

Kuokue eewecmea. Hegpms. HedTh, ee cocTtaB, (usmueckue CBOWCTBA U
MIPOUCXOXKIEHNE. IKOJOTUYECKHE TTOCIIECICTBUS pa3iiuBa HE(TH U Cr1OcOObI OOPHOBI
C HUMH.

[TonytHeiii HedTsHON Tra3, ero cocraB. Ilpomeccsl mepepaboTku HEPTH:
pexktudukanus u KpekuHr. [IpoaykTsl nepepaboTku HE(TH U UX UCTIOIb30BAHKE.
Teepooe cocmoanue eewyecmea. Kuoxkue kpucmannwvl. Kpuctaummiyeckue u
amop(uble BemecTBa. IIpu3zHaku u cBoiicTBa amMophHOCTH. OTHOCUTEIBHOCTD
UCTUHBI B XuMuM. JKUIKHME KPUCTALUIBI W HMX MPUMEHEHHE B TEXHHKE.
OTHOCHUTENIBHOCTh MCTUHBI B OMOJIOTHH U (PU3HKE.

Knaccugpurkayusa neopezanuueckux eewjecme u ee OMHOCUMENbHOCHD.
Knaccudukanus mnpupomnbix BemecTB. OpraHuyeckne ©  HEOPTraHUYECKUE
BemecTBa. M3omepusi. Krnaccudukaruss Heopranumdeckux BemecTB. [IpocTsie
BEI[ECTBA: METAJUIbl, HEMETAJUIBI, O1aropoHbie ra3bl. OTHOCUTEIBHOCTD JICJICHUS
MPOCTBHIX BEHIECTB HAa METAJUIBI M HEMETaJUlbl. AJIJIOTPONHS U €€ NPUYHHBL.
CrnoxHble BEIIECTBA: OKCHJbI, KUCJIOTHI, OCHOBaHHSA, COJH. OTHOCUTEIBHOCTb
KJIACCU(UKALIMU CII0KHBIX BEILIECTB.



Knaccugpukayusa opeanuueckux coeounenuit. OCOOEHHOCTH COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COeTUHEHUN. OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUUECKOTO
ctpoenus A. bytneposa, @. Kekyne, A. Kynepa.

N3omMepus, kak GyHKIMSA XMMUYECKOTO CTPOCHHS Ha TPUMEPE ATHUIIOBOTO CIIUPTA U
nuMeTuiIoBoro 3dupa. [IpuurHbl MHOr000pa3usi OpraHMuecKuX COeqMHEHUH.
Knaccudukainus opraHU4ecKUX COEAUHEHUH. YTJIEBOIOPOJbI: ajJKaHbI, aJKCHBI,
aJKWHBI, aJKaJWeHbl W apeHbl. Kiacchl OpraHMYecKUX COEIUHEHUM, MOJIEKYJIbI
KOTOPBIX cojepKaT (yHKIMOHATIBHBIC TPYIIIBI: THIPOKCUIBHYIO, KapOOHUIBHYIO,
KapOOKCWIIbHYI0, aMUHOIpynny. OTHOCHTEIBHOCTh JEJIEHUS OpPraHuYeCKHUX
COEIMHEHNI HA KJIACCHI.

Ilonumepori. OCHOBHBIE TOHATUS XHMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHHIA:
MOHOMEp, TOJIMMEpP, JIEMEHTApHOE 3BEHO, CTENEHb Mnoiaumepuzanuu. CrnocoObl
NOJIYYEHHUS] TOJIMMEPOB: PEaKUUU MOJMMEpPU3ALMK W MOJUKOHIEHCALUU.
buononumeps 1 UX O6HMOJIOTUYECKAs POJTb.

[Inactmaccel. Tepmomuactel M peakromiactel. l[IpencraBuTenu IiacTtMacc u
obOnacTu ux npumeHnenus. Bonokna. [IpupogHbsie (»KMBOTHOIO M PacTUTEIHLHOTO
MPOUCXOXKJICHUSA) U XUMHUYECKHE (MCKYCCTBEHHBIE UM CHUHTETUYECKHE) BOJIOKHA.
[IpencraBuTenu BOJIOKOH U 00JIACTH MX TpUMeHeHUs. Heopranuieckue nojmMepsl,
KaK BEIIECTBA aTOMHON CTPYKTYPBI.

Cmecu, ux cocmaeé u cnocoowt pasoenenusn. lIoHsITHE O CMECH, KaK CHCTEME
COCTOSIIIIEN W3 pa3IMuHbIX XUMHUUYeckux BemecTB. Krnaccudukamus cmecedt mo
BU3yaJIbHBIM TMpU3HAKaM (FOMO- W TETEPOTCHHBIE CMECH) M IO arperaTHoMy
COCTOSIHUIO (TBEp/bIC, )KUJIKUE U ra3o00pa3Hbie cMecu). CocTaB cMeceil: MaccoBast
1 o0BbeMHas 1011 KoMroHeHTa cmecu. CriocoObl pa3aesneHus cmeceil. JJucnepcuole
cucmemst. 1lonarue nucnepcHoil cucteme. Knaccudukaius JUCEpCHBIX CUCTEM
10 pa3MepaM JIUCTIEPCHOM (pa3bl M arperaTHOMY COCTOSTHUIO AUCIEPCUOHHOM Cpebl
U TUCTIepCHOM (a3bl. 3HAYEHHE TUCTIEPCHBIX CUCTEM B IPUPO/IE, TPOMBIIIUICHHOCTH
U TIOBCEAHEBHOM JKM3HU 4eyioBeKa. [pyOoaucrepcHble CHUCTEMbI M HX
Kkiaccudukaiys (CycreH3uu, IMyIbCUU, adpo30iin). [I[puMeHneHrne 3Tux cucteMm B
TexHUKe 1 ObITy. TOHKOUCTIEPCHBIC (KOJUIOUIHBIE) CUCTEMbI, UX Kiaccupukaims
(3omu u renun). Koarymsmus. Cunepesuc.

Jlemoncmpayuu.

Buneodparmentsr u dotorpaduu mo TeMe: HEOHOBas peKjiIaMa W aproHOBOM
CBAapKOHM, JAupwKaOiel ¢  BO3AYIIHBIX IIAPOB, 3AMOJIHEHHBIX  T'EJIUEM,
OaJIbHEOJIOTUYECKUE PAJIOHOBBbIE BaHHBI. Paznuunble (QOpMBI NEPUOIUYECKON
cucteMmbl xumuueckux 3nemeHToB J.M.MenneneeBa. [loptpersr: JI. Byabonpana,
JI. Hunecona, K. Bunknepa, A. bytnepoa, @.Kekyne, A. Kynepa. Moaenn
KPUCTAJUIMYECKUX PEIIETOK: XJIOpHJa HaTpus, MOJla, YIJIEKUCIOro Tras3a, aiMmasa,
rpadgura. OOpa3ibl MHHEPAJOB M BEIIECTB C HMOHHBIM THUIIOM CBSI3M (OKCHIA
KaJIbIUSI, PA3JIMYHBIX COJIEHM, TBEPJbIX ILIEIOYEH, rajauTa, KajablUTa); BELIECTB C
KOBAJICHTHBIM TUIIOM XMMHUYECKOU CBS3H.

Kosnekuu: MeTamioB, CIIaBOB; BEIIECTB U MAaTEPUAJIOB, MOTYyYaeMbIX HA OCHOBE
IPUPOJHOTO Ta3a; He(Th U MPOAYKTHI €€ MepepaboTKU; aMOP(HBIX BEUIECTB U
MaTepHayioB, NPUOOPOB HA OCHOBE KHUIAKUX KPUCTAILIOB; MPOCTHIX M CIIONKHBIX
BEILIECTB; MJIACTMACC, BOJIOKOH, HEOPraHUYECKHUX NOJUMEPOB (MUHEPATIOB U TOPHBIX



MOpOJ1); OpraHnvyeckux coequHeHui. uddys3us ITymucThIX BEIIECTB C TopsIien
JAMITOYKH HaKaduBaHus U qudy3us mepMaHranara kanus uiu cyibdara meau (1)
B BOJIE.

[Tpubopsl HA OCHOBE HU3KOTEMITEPATYPHOM I71a3Mbl (Fa30BbIE JIa3€phl, IIa3MEHHbIE
MaHEeJIU TeJIEBU30POB U T.J1.)

[[TapocTepkHeBble M OO0BEMHBIE MOJEIM MOJIEKYJ TMEpPBBIX MpeICcTaBUTENEH
pedeNbHBIX YIIeBOAOPONOB, CcTpykTyp Oenka u JIHK. dusmyeckue cpoiicTBa
ra3oo0pasHbpIX (MpomaH-OyTaHOBas CMECh B 3aKWTANKE), XKUIKUX (OCH3WH) W
TBEepbIX (TapaduH) aTKaHOB: arperaTHOE COCTOSIHUE, PACTBOPUMOCTH B BOJIE.
['openne mnpoman-OyTaHoBOW cmecu (3axkuranka). OTHOILIEHHE NPEACNIbHBIX U
HEIPeIeNbHBIX YTIIEBOAOPOI0B K PacTBOPY MepMaHTaHaTa Kajivs 1 OpOMHOI BOJIE.
O6pazoBanue HEPTIHON MIICHKUA HA MOBEPXHOCTU BO/IBI.

OO6HapyxeHue HenpeaeIbHbIX COCTUHEHUHN B KUJIKUX HEPTEIPOAYKTaX.
[Tonyuenne mmactuueckoit cepbl. Ilomyuenue Oenoro docdopa. Ilomydenue
JUCTWUIMPOBAHHOM  BoAbl. (OyuCTKa CMECHM KPUCTAUIOB JUXpomaTra H
nepmanranara kamus. OOpasibl pa3IUYHBIX JAUCIIEPCHBIX CHUCTEM: 3MYJIbCHUH,
CYyCHEH3UH, a’p030Jid, TeIH U 30Ju. llodmyyeHune KOJUIOMAHOTO pacTBOpa W3
xsopuna xkenesa (1), Koarymsius nonydernHoro pactsopa. Db dext Tunmans.
Jlabopamophnvie onvimei. 1. KoHCTpyHpoBaHHE TEPUOIUYECKON  TAOIHUIIBI
XUMUYECKUX JJIEMEHTOB C HCMOJb30BaHUEM KapToueK. 2. (O3HaKOMIIEHHE C
KOJUIEKIIUSIMUA METAJUJIOB U CIUIaBOB. 3. BpoyHOBCKOE IBMKEHUE YACTUI] TYIIU WU
IBETOYHOM TbUIbIEI B Boje. 4. Ilpoepka mpubopa sl MOJy4eHUs Tra30B Ha
FEPMETHUYHOCTbD. 5. YBEIMUYEHNE JABIICHUS )KUIKOCTH MPU €€ cxatnu. 6. CpaBHEHHE
KoJieOaTeNbHbIX JBMKEHUM MOJIEKYJ BOJAbl W Jbaa ¢ mnomompeio CBY. 7.
BrimapuBaHne pacTBopa MOBAPEHHOW cONU. PUIBTPOBAHHUE I€TEPOTEHHON CMECH.
OTtcranBaHue, Kak CIOCO0 pa3ielieHUsi cMeced JEeKaHTalMedl U C TMOMOIIbI0
JETUTEIbHON BOPOHKU. 8. O3HAKOMIIEHUE C TUCTIEPCHBIMH CHCTEMaMHU
llpakmuuecxas paboma Ne 1. zyuenue ¢potorpaduit TpeKoB 3apsKEHHBIX YACTHIL.
Ilpakmuuecxas paboma Ne 2. Tlonydenue, coOupaHue 1 pacrio3HaBaHUE Ta30B.

Tema 3. Xumuueckue peakuuu (13 4)

Xumuueckue peakuyuu u ux kaaccuguxayua. XUMUYECKHUE PEAKIUU WU
XUMHUYECKHUE SIBJICHUS, MX OTIMYMA OT (usnueckux sBieHuil. Peaxmum 0e3
M3MEHEHHS] COCTaBa BEIIECTB: AJUIOTPONM3AaLMM M H3oMepu3auuu. Peakuwuw,
UAYIIME C U3MEHEHHEM YHCJIA M COCTaBa BEIIECTB: COCIWHEHUS, Pa3IOKEHUS,
3aMmelleHusi, oOMeHa. Peakiuu, mpoTeKarouue ¢ BbIACICHUEM WX MOTJIOIEHUEM
TEIJIOTHI: 9K30- M JHAOTepMuUYeckue.  [pyrue mnpusHaku Kiaccupukauuu
XUMHUYECKUX pEaKUui Ha mnpumepe cuHre3a okcuaa cepbl (VI): u3Menenwue
CTENEHEH OKHUCIEHHUSI DJEMEHTOB, OO0Opa3yloIIMX  BEUIECTBA, MCIOJIb30BaHHE
KaTajm3aTopa, arperaTHOE COCTOSIHUE BEILIECTB, HAITPABJIECHUE MPOLECCOB.
Cxkopocmb xumuueckoui peakyuu. IIoHATHE O CKOPOCTH XUMHUYECKON pEAKLUU.
['OMOreHHbl€ W TIE€TEPOre€HHBbIE PEAKLIUU. 3aBUCUMOCTb CKOPOCTH XHWMHYECKOU
peakUHUH OT MPUPOJbl PEATUPYIOIINX BEIIECTB, X KOHLEHTPAUWUU. 3aBUCHUMOCTH
CKOpOCTH peakuuu oT Ttemmeparypbl. I[lpaBuno Baut-I'odda. 3aBucumocts



CKOPOCTHM pe€aKkIuMyh OT IUIOIIAJM CONPUKOCHOBEHHUS BEUIECTB W HAJIUYMS
KaTajau3aropa.

Oopamumocmev xumuueckux peaxyuii. HeoOpatumble U 0OpaTUMBbIE pEaKIUU.
CocTostHue XUMHUYECKOTO paBHOBECHSI JIJIsi 0OPATUMBIX PEaKIIUM.

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

CreneHb OKHCIIEHUS U ee ompezaeneHue no Qopmyne coeaunenus. [lonstue o6
OBP. Oxucnurens ¥ BOCCTAHOBHUTEIIb, OKHMCIICHUE U BOCCTAHOBJICHHE.
DNEeKTpoJIN3 pacIljIaBOB U PACTBOPOB HA MPUMEPE XJIOPHIA HATPUSI.
DNEKTPOIIUTUYECKOE TMOIYYEHUE aTIOMUHHUS. [IpakTueckoe NpUMEHEHUE
ANEKTPOan3a. ['albBaHOIIIACTUKA U TAIbBAHOCTETHUS.

Xumuueckue ucmounuku mokxa. ['aTbBaHUYECKUE DBJIEMEHThl Ha MpUMEpe
aneMmeHTa Jlanusnsa-SkoOu, MX yCTpOWCTBO M MPUHLMUI JCHCTBUA. Y CTPOMCTBO
Oarapeiiku Ha MpUMEpPE CYXOro LIEJIOYHOTO AJIEMEHTA. Y CTPONCTBO CBHUHIIOBOTO
akkymyJssitopa. ["anbpBaHu3anus u anexTpodopes.

QDu3uka Ha cayscoe yenosexka. AHTPOIIOMETPHS: U3MEPEHUE TIMHBI U MAcCChI Tea,
CIIUPDOMETPUSL M JKU3HEHHAs C€MKOCTh JIETKUX. TerioBble W3MEpPEHUs U
tertorepanus. M3MepeHne apTepualibHOTO AaBJI€HUs. [ WUIEPTOHUS U TUIIOTOHUS.
VYnbpTpa3ByKoBas IMArHOCTHKA U Tepanusd. iekTtporepanus. JlazepHas tepamnus.
MaruuTHbIi pe30HaHC U peHTreHoauarnoctuka. @mooporpadus. Tomorpadus
Jlemoncmpayuu.

[Tonyuenue 6enoro pocdopa. 'openue docdopa u pacrBopenne okcuaa dochopa
(V) B Bogme. Ilonyuenue u paznoxxenue rugpokcuna meau (IT). Bzaumonelicteue
xene3a ¢ pactBopoM cynbdara Meau (II). OnbIThl, WIUTIOCTPUPYIOUIUE MPABUIIO
beprosne — oOpa3oBaHue ocajika, raza WM ci1aboro 3JeKTposinTa.3aBUCHUMOCTh
CKOPOCTH PEaKIMU OT MPUPObI BEUIECTB HA MPUMEPE B3aUMOJECHCTBUSI pAaCTBOPOB
Pa3JIMYHBIX KUCTIOT OJUHAKOBON KOHIEHTPALIUU C OJIMHAKOBBIMH I'PaHyJIaMH LIMHKA
Y B3aMMOJICHCTBUE OJMHAKOBBIX KYCOUKOB MarHus, IIMHKa W Ke€Je3a C COJSIHOU
KUCJIOTOM. B3anmopencTBue pacTBopa CEPHOM KHUCIOTBI C  pacTBOpPaMHU
THOCYNb(aTa HaATpus pa3TMUYHON KOHIIEHTparuu. B3auMopeiicTBue pacTBOpOB
CEpHOM KHUCIIOTHI U TUOCYIIh(aTa HATPUs TIPU PA3IMYHBIX TEMIIEpATypax.
OOpatumMble peakIuu Ha TMpuMepe TMoiaydeHus pojanuga skeneza (1) wu
HaOJIOZICHUS 32 CMEIICHUEM PAaBHOBECHUSI MO MHTEHCHUBHOCTU OKPACKU MPOIYKTa
peaKIuy NMpy U3MEHEHUH KOHIIEHTPAIIMKM PEareHTOB U MPOIYKTOB.

I'openue cepsl, kak OBP. Mogaens 3nekTpoiusepa. Mopaenp 3JIEKTPOIM3HON
BaHHBI JUISl TIOJYYCHUS aATIOMHHUS. Konnekmusa Oatapeexk. CBUHIIOBBIN
akkyMmyisatop. Pocromerp, MEIMIMHCKHE BECbl, CHOUPOMETP, PTYTHBIA U
AIIEKTPOHHBIN TEPMOMETPBI, TOHOMETPHI PA3IMYHBIX BUJIOB, JJa3€pHAs YKa3Ka.
BuneodparmeHTs! 1 ciaiiapl Mo Teme.

Jlabopamopnvie onvimei. 1. BiusiHue TemnepaTypbl Ha CKOPOCTh PEakuu OKCUa
menu (IT) ¢ cepnoit kucnmotoil. PaznoxxkeHue mepokcuia BOAOPOAA C MOMOIIBIO
okcuna Mapranua (1V) , a Takxke Karanasbl celporo kaprodens. 2. BeitecHeHue
Meau u3 pactBopa cyibdara menu (I1) xenezom.

Ilpakmuuecxas paboma Ne3. I3yueHne XUMHUECKUX PEAKITHA.



Ilpakmuuecxas paboma Ne 4. Coopka 2anb8aHU4ecK020 d1eMeHma U UCNbIManue
e20 0elucmeus.

Tema 4. 3gxopoBbe (224).

CucmemamuuecKkoe noyodxcenue 4ei08eKa 6 Mupe HcugonHuix.

buonornyeckas knaccudukaius yenoseka. [IpsMoxoxaeHHE U €ro BIMSHUE Ha
CKEJIET YesioBeKa. Pyka — opran u npoAykT Tpyaa. Pa3BuTue depemna u rojioBHOTO
Mo3ra uesioBeka. [lepBast u BTopasi CUTHaJIbHbIE CUCTEMBI. bruoconuanbHas nmpupoaa
YeJoBeKa.

I'enemuka uenogexka u memoowl ee u3y4eHusl.

OCHOBHbIC TIOHSITUSI TEHETUKHU: HACJIEACTBEHHOCTb, HW3MEHYUBOCTh, T€H,
XPOMOCOMBI, MyTalllH, T€eHOM, TeHOTHI, (DEHOTHUIT, JOMUHUPYIOIIUE U PELIECCUBHBIC
npu3Haku. ['eHoM uenoBeka W ero pacmudpoBka. [IpakTudeckoe 3HaueHUE
M3y4YEeHUsT TE€HOMa 4YeJIOBEKA. Mertonbl W3y4YeHHs] TEHETHKH YEJIOBEKa:
TE€HEAIOTNYECKHUN, OJIM3HEIOBBIH, LIUTOT€HETUYECKUU. I'enetnueckue
(HacleICTBEHHbIE) 3a00JIEBaHUSI YETIOBEKA.

Qu3uka uenogeka. CKeler C TOYKU 3pEHUS (PUINYECKOTO TOHITHS O phlUare.
KpoBooOparienrie B cBeTe  THUAPOJUHAMUKH: TYJbC, KPOBSHOE JaBJICHUE.
Huddysus, kak ocHoBa HOpMUPOBAHMS IEPBUYHON U BTOPUYHON MOYH B IMOYKaX, a
TaK)Ke ra3000MeHa B TKaHSIX U JIETKUX. TepMOpErysiiiys ¢ TOMOIIBIO KOXKHU ITyTeM
TEIUIONPOBOJAHOCTH,  KOHBEKLIHH,  M3JIYYCHHUS U  HWCHApEHUS  BOJBL
DIIEKTpOAMHAMUYECKAs NPUpOAA IE€PEIaud HEPBHBIX HUMYJIbCOB. OnTuyeckas
cUCTeMa 3peHus. AKyCTHYECKasi CUCTEMa cllyXa U ToJI0CO00pa3oBaHUeE.

Xumus uenogeka. XMuMUUECKAN COCTAB TEJIA YEIOBEKA: DJIEMEHTHI U BEIIECTBA, X
kinaccudukanusa u 3HaueHue. Boga, ee pyHkuuu. Boanblil 6anaHc B opraHusme
4yeloBeKa. MuHepalIbHbIE BEIIECTBA U UX POJIb B XKU3HEACATEIBHOCTA OpraHU3Ma
yesioBeka. 3a00jeBaHusl, CBSI3aHHBIE C HEOCTATKOM HJIM W30BITKOM HEKOTOPBIX
XAMHUYECKUX DJIEMEHTOB B OPraHU3ME YEJIOBEKA.

Bumamunwr. Victopus OTKpHITHS BUTAaMUHOB. BuTamuHbl, Kak OHOJOTHYECKH
AKTUBHBIE BELIECTBA. bone3nu, BbI3BaHHBIE HEAOCTATKOM WM H30BITKOM
BUTAMUHOB: aBUTAMHHO3bI, THIIOBUTAMUHO3bI, TUTIEPBUTAMUHO3HI.

CyTouHas noTpeOHOCTh YeI0OBEeKa B BUTAMUHAX M UX OCHOBHbBIC (DYHKIIHH.
Knaccudukanus BuramuaoB. BogopacTBoprmbie BUTAMUHBI HA IPUMEPE BUTAMUHA
C. KupopacTBoprMbI€e BUTAMUHBI HA TPUMEPE BUTAMUHA A.

T'opmonoi.

HepBHas u ryMopainbHasi peryjisiiiii MpoILEeCCOB KU3HEACATECIIBHOCTA OpraHU3Ma.
["opMOHBI, KaK TPOJTYKThI, BIpaOaThIBAEMBbIC JKeJIe3aMU BHYTPEHHEH CEKPEIUHU.
Knaccudukainuyss TOpMOHOB IO JKejie3aM, KOTOpbIe HMX MPOAYUUPYIOT U IO
xumudeckoi npuponae. CoiicTBa ropMoHOB. MHCYyNIMH, Kak TOPMOH O€IKOBOM
OpUPOJbl. AJIpEHaNuH, Kak TOPMOH aMUHOKHUCJIOTHOU nipuponabl.  CTepouHbIe
TOPMOHBI Ha TIPUMEPE TOJIOBBIX.  ['umep- v TUNOQYHKIUS KeJe3 BHYTPEHHEU
CEKPELHH.

Jlekapcmea. Kpatkue cBeJeHHS O 3apOKICHUM W Pa3BUTUU  (HapMaKOJIOTHU.
Knaccudukaiuys nekapCTBEHHBIX CPENICTB MO arperaTHOMY COCTOSHUIO: JKHIKUE
(pacTBOpBI, HACTOU, OTBAPbI, MUKCTYPHI, 3MYJbCUHU, CYCIEH3UU U Jp.), TBEPJIbIE



(mopomiku, TabJIeTKH, TWJIIONN, KAmCyJsbl), MSITKUE (Ma3H, JUHUMEHTHI, MACTHI,
CBeUM). AJIKAIOWIBI. Bakrussl. XUMHUOTEpPANIEBTUIECCKHIE TPEnapaThl.
AntuOmotuku.  HapkoTtwdeckume mpemapaTsl. HapkoMaHus W €€ TOCIEICTBUS.
OnTUMaNbHBIA PEKUM TPUMEHEHUS JICKAPCTBEHHBIX MTPETapaToB.

300posuiit oopa3 ryncusznu. Ousndeckne 310poBbe U ero kKputepuu. [lcuxmueckoe
3IOPOBBE M €ro KpuTepud. HpaBCTBEHHOE 3I0pPOBBE M €T0 KpUTepHH. TpH
OCHOBHBIC COCTAaBIISIONIUE 370POBOTO O0Opa3a JKW3HHM: PEKHUM IHS, TMPaBUIHHOE
nuTaHue, Gu3ndeckas aKTUBHOCTh U 3aHATHE criopToM. (DakTophl, BIUSIOMIE HA
3I0POBBE YEJIOBEKA: OKpYXKaromas cpeaa, MpoQrrakTHIecKas BaKI[MHAIUS,
CTPECCHI, BPEIHBIE MPUBBIYKHA. AJIKOTOJIN3M U €ro TociieacTBus. Hapkomanus u ee
TIOCJIC/ICTBHSI.

Du3zuka Ha cayxcde 300p06b:a uenoeeka. AHTPOIIOMETPUS: U3MEPECHUE JIMHBI U
MacChl TeJla, CIIUPOMETPHUS U KU3HCHHAS EMKOCTD JIETKUX. TemIoBbIe M3MEPEHUS 1
Teriorepanus. M3MmepeHue apTepuaibHOTO JaBiieHus. [ MnepTOHUS U TUTIOTOHHUS.
VYapTpa3ByKkoBasi IMarHOCTUKA U Tepamnus. Jiekrporepanus. JlazepHas Tepamus.
MarauTHblii pe30HaHC U peHTreHoauarnoctuka. @mooporpadus. Tomorpadus
Cospemennvle MeOUYUHCKUE MEXHOI02UU

300posve yenosexka: cucmemuuiit n00xod. Hopmanvhas gusuonocus wenogexa.
Ocobennocmu pyHKYUOHUPOBanUsL ObIXAMENbHOU, KPOBEHOCHOU U OPY2UX CUCTEM
opeanuzma. Quzuonocuyeckue noKazamenu Op2aHuUIMa 4ei08eKka U Ux HOpMAaibHOe
3HayeHue. Meouyunckue mexHono2uu ouazHoCmuKky 3aboneeanui. Bozmooscnocmu
U nepcneKmu8bl Memooos NPoQUIAKMUKY, MePAnuu U 80CCMAHOBIEHUSA
opeanuzma. 11o0xo0wbl k nogvluleHUO 3hhexmusHocmu cucmemsl
30paoOXpaHeHusl.

Hngpekyuonnvie 3ab601esanusn u ux npoguiakmuka

Unpexyuonnsvie 3abonesanus u ux 6036youmenu. Cnocobwl nepeoadu
UHGeKYUOHHBIX 3a001e8AHULL U COYUATbHBLE PaKmopbl, cnocobcmayrujue ux
pacnpocmpanenuro. Ummynnas cucmema u npunyunslt ee pabomol. OcobenHocmu
DYHKYUOHUPOBAHUS UMMYHUmMemMA V pasHulx epynn Hacenenus. Cnocoowl
npoghunakmuxu uHgekyuounsix 3abo1eeanuti. Bakyunayusa. Hanpasnennocms
MeOUYUHCKUX npenapamos 07 6opbOvl ¢ UHGEKYUOHHBIMU 3A00.1e8AHUAMU.
Ilpobrema pazeumus ycmouuusocmu 6030youmenetl 3a001e6aHUIL.
Mesicoynapoounsvie npocpammul no 60pvoe ¢ UHGEKYUOHHBIMU 3a00NeBAHUAMU.
Hayka o npasuisHom numanuu

Memabonusm, kax obMeH eujecmeom u sHepauell Ha ypo8He OP2aHU3MA.
IHpunyunet hynxyuonuposanus nuujesapumenvrou cucmemvl. Kauecmeo
NPOOYKMO8 NUMAHUSL C MOYKU 3PEHUsL IHEPLeMULeCKOU YEeHHOCMU U COOePHCAHUSL
NOJE3HbIX U 8PEOHBIX Belyecms SHauenue COANAHCUPOBAHHO20 NUMAHUSA OJ5
noooepacanus 300poswvsi. Iluwesvie 006asku: nonesnvle coUCMEa u N0OOUHbLE
aghghexmobl ux ucnonvzosanus. Juemol u 0COO6EHHOCU UX NPUMEHEHUS.

Hemoncmpayuu. Tabnuuel, BUAEO(GparMeHThI U cliaiiipl 1o Teme: CKeneT ueaoBeka.
Mymsix «Topce uenoseka». Monens monekynsl JJHK. Monenu rimasa, yxa, noyku,
HEpPBHOM CHUCTEMBI uejoBeka, Koxku. Ckener 4enmoBeka. M3mepeHue mylibca,
JIABJICHMS], OCTPOTHI 3PEHUS, TEMIIEPATYPHI TEIIA.



Komiekiuu: BUTAMUHHBIX MPENapaToB, MEAUIIMHCKAX TOPMOHAIBHBIX TIPETIapaToOB,
JICKapPCTBEHHBIX (POPM pa3IMIHOIO arperaTHOrO COCTOSHUS, JICKAPCTBEHHBIX (HhOpM
Pa3IMYHOTO CIEKTpa JACUCTBUA. buypeToBas M KCAHTOMPOTCHHOBAs PEAKIIUU IS
npenapaTta HHCYIHHA. [lOpTpeThl BRIJAIONINXCS YICHBIX, BHECITUX 3HAYUTEIbHBIN
KIaa B ¢apMakoJioruto. PocToMeTp, MEAMIIMHCKHIE BEChI, CTUPOMETP, PTYTHBIA 1
AJIEKTPOHHBIN TEPMOMETPBI, TOHOMETPHI Pa3IUYHBIX BUJIOB, JIa3epHas yKa3Ka
JlabopamopHvie onvimol.

1. W3ydeHne WHCTPYKIIMU MO MPUMEHEHHIO aNTEYHBIX MPEmapaToB BUTAMUHOB.
Omnpenenenue pH pactBopa Butamuna C. 2. Onpenenenue pH cpenbl pactBopa
aciupuHa

Ipaxmuueckas paboma Ne 5. Hccnedosanue nponopyuonanibHocmu

COOCMBEHHO20 PayUOHa NUMAHUsL, NPOBEPKA COOMBEMCMBUS MACChHL Med
803PACMHOU HOpMe.

Ilpakmuuecxas paboma Ne 6. Hnmepnpemayus pe3ynsmamos ooue2o anaiuza
KpOBU U MOYUL.

llpakmuuecxas paboma Ne 7. O1ieHKa UHIUBUYATIBHOTO YPOBHS 3JJ0POBBSI.
Ilpakmuuecxas paboma Ne 8. OnieHKa GMOJIOTUYECKOr0 BO3pacTa

Tema 5. CoBpeMeHHOe ecTeCTBOZHAHUE HA CiyxKOe YesioBeka (22 4)
Onemenmapuot au nemenmapuovle wacmuyvl? IloHatne o (Qu3MKe BBICOKHX
SHEpruil. JIMHEWHBIM YCKOPUTEINb dJIEMEHTAPHBIX YaCTHUL, aPOHHBIA KOJUTAUIEP.
Jlenenue aTOMHOTO siipa: MPOTOHBI, HEUTpPOHbL. DyHAAMEHTaJIbHbIC YACTHUIIBL:
nentoHsl ¥ KkBapku. Dotonbl. bo30HBI. AHTUYACTUIIEI.

bonvwon adponunstii konnaitdep. MoHTaX U ycTaHOBKA OOJBIIOTO aJpOHHOTO
koJuaiinepa. [lpunuun neiicteus komnmaiaepa. I[Ipoucxoxaenne maccel. bo3oH
Xwurrca. [Ipoucxoxaenne BeeneHHOW. AHTUMUD.

JHnepzemuxa u Inepzocoepescenue

IIpobnemvul anepeoobecneyenus: HAYUOHAIbHbIE, PECUOHAIbHbLE, TOKATbHbIE.
3axomnsl coxpanenus maccol u snepeuu. Ilpakmuueckoe npumenenue 3aK0HO8
coxpanenus. Buowvl snepeuu. Céazb maccol u anepeuu. Inekmposnepausi U cnocoobl
ee nonyyenus [lonydeHne 3JIeKTPUYECKOTrO TOKA C MOMOILBIO AJIEKTPOTeHEPATOPA.
Herpaaunmonnas suepretuka. Tennosvie u euoposiekmpocmanyuy. OCHOBHBIC
MOHSATHSI aTOMHOM SHEPreTUKu. PaamoakTUBHOCTh. SiepHble peakiuu. ATOMHas
cTaHIus U npuHUMn ee padotel. ADC Ha ObICTPBIX HEUTpOHAX. Paguon3oTonHbie
tepmodsiekrpuueckue reneparopsl (PUTEI'm), npunnun ux neiicteus. O6nactu
NPUMEHEHUSI AaTOMHOU SHEPTETUKU. S0epHas sHepeemuKa u nepcnekmugul ee
ucnonvb3o8anus. IHepeonompebierue u dHep203phHeKmusHoCcmy.
Ilpooosonscmeennasn npodnema u nymu ee pewenusn. I'eorpadus rojoaa u ero
npuunHbl. OCHOBHBIE HaIpaBJieHUs B perieHuu [1poaoBobcTBEHHON TPOOJIEMBL:

- WCIIOJNIb30BAaHWE XHMMHUYECKHX BEIIeCTB (ya0OpeHUs, peryIsaTopsl pocTpa,
(hepOMOHBI, IECTUITHIBI, PETICTUICHTHI);

- CO3JaHUE HCKYCCTBEHHBIX IMPOAYKTOB TUTaHUS; - METOABI CO3AaHUS
BBICOKOIIPOU3BOAUTENIBHBIX COPTOB PACTEHUHN U MOPOJI ’KUBOTHBIX.

Ocnoegvl buomexnonozuu



[TonsiTHe OMOTEXHOIOTHH, KaK TPOU3BOIUTEIHLHOMN CHIIBI OOIIECTBRA,
UCIIOJIb3YIOIIEH JKUBbIE OPTaHU3MbI U OMOJIOTUYECKUE MTPOLIECCHI B TPOU3BOICTBE.
Tpu 3Tana cTaHOBJICHUS U pa3BUTUA OUTEXHOJOTHUU: PaHHssS, HOBask U HOBEMIIasl.
Tpaouyuonnas 6uomexro02usL; NPOU3B00CME0 NPOOYKMOB NUMAHUS,
nepepabomka omxo008. Monexynapuas ouomexuonoeus. Cmpykmypa u QyHKyus
HyKneunogvlx kuciom. Cunmes oenxa. Knemounas unocenepus. I'ennas mepanus.
lIpumenenue buomexnono2uu 8 30pagoOOXpPaHeHUU, CeNbCKOM X03UCmee U OXpane
okpyarcaroweti cpedsl. I'ennas nnxenepus. [ eHHoMoupuIIpoBaHHbIE
OpraHU3MBbI U TPACHCTeHHBIC MPOAYKThl. Knerounas unxenepus. Kinonuposanue.
OMOpUOHANIbHBIE U CTBOJIOBBIE KJIETKU. buosiormyeckass MHKEHEpUs, KaK METO/l
WCITOJIb30BAHUSI MHUKPOOPTaHU3MOB B KadeCTBE OWOPEAKTOPOB IS TOJTYYCHUS
MPOMBIIUICHHOW — TpoaAyKiuu. OCHOBHbIE  HANpaBJICHUS  UCIIOJIb30BaHUS
(depMeHTaTUBHBIX TpoleccoB. MimMmooOunn3oBanubie (hepMeHThl. Mupogoti pwinok
ouomexnonozuu. [lepcnexmugvl pazeumus poCcCuticko2o cecmernma.
Hanomexnonozuu u ux npunoicenue

Hanouacmuywvl 6 scueoti u Hedcugol npupooe: pasmepvl, munvl CMPYKMypbl,
@yHryuonanvras sHawumocmo. OcobeHHoOCmU YU3ULECKUX U XUMUYECKUX CBOUCME
Hanoyacmuy. Camoopeanuzayus. Memoovl noayuenus nanouyacmuy. Memoovl
usyuenuss Hanomamepuanos. Koncmpyuposanue wnanomamepuanos. Hoevle
MexXHOI02Uul, CMposAwUecss HA UCNOIb308AHUU HAHOUACMUY U MAMEPUuaos,
nonyyaemolx 43 Hux. 1IoOHSTHE O HAHOTEXHOJOTHU, KaK YIMPABISIEMOM CHUHTE3€
MOJIEKYJISIPHBIX CTPYKTYp. JlBa moaxoja B HAHOTEXHOJIOTHU: «CBEPXY BHU3» U
«CHM3Y BBepx». MonekynsapHbli cuHTe3 Hu camocOopka. HaHockomuueckoe
BBIpAI[UBAHUE KPUCTAUIOB M  TMOJUMEPU3ULIMS. YTJIEPOJIHbIE HAHOTPYOKHU.
CunepreTuka. Bausnue HAHOMEXHONO02UU HA pa38umue mexHuxu. IKoa02uuecKuu
aAcnexkm HAHOMexXHOJI02ULL.

Qu3uka u 6vrm. HarpeBaTenbHble U OCBETUTEIbHBIE TTPUOOPHI. PazHoBUIHOCTH
JIaMIT: HaKaJIMBaHUs, TaJIOT€HHbIE, TIOMUHECIEHTHBIE, CBETOIMOHBIE.
MuxkpoBosHoBas nieus (CBY-neus) u npuHnum ee paboThl.
KunkokpucTtaminyecknue 3KpaHbl U JUCIUIEH, UX YCTPOMCTBO. ODJIEKTPOHHBIN
tepmomeTp. JlomamHue poOoThl. Pamuonepenatynku W pagHONPUEMHUKH.
[IpyHIMOMATBHOE YCTPOMCTBO TeNeBU3opa M TeleBuaeHUud. CHyTHHKOBas H
COTOBAsI CBSI3b.

Xumusa u 6vtm. Mornye U 4UCTANME CpeacTBa. [IOBEpXHOCTHO - aKTHUBHBIC
BemectBa (ITAB). OrGenuBarenu: XMMUYECKHE U onTHUYecKue. MHCEKTULMABI -
cpeacTBa sl OOphOBI C HACEKOMBIMU. XUMUUYECKHE CPEACTBA TUTHEHBI U
KocMmeTukH. [IumieBbie 700aBKU, UX MaPKUPOBKA.

Cunepzemuka.

[lonaTre O CHHEpPreTUKEe M CaMOOPTaHW3AlMU OTKPBITBIX cucteMm. OOmume
MPUHITUIBI CUHEpreTuku. Touka Oudypkanuu u aTTpakT. Ponb cuHepreTuku asis
M3YYEHHS]  TOPUPOJHBIX U COUMANBHBIX  siBIeHUN.  CTpyKTypupOBaHUE
MaTepHATHbHOTO MHUPA U €T0 U3YUYCHHUE CTICIIMATBHBIMU pa3/ienamMu (PU3HUKH.

DopMbl TBUKEHUSI MATEPUH.

Ecmecmeo3nanue u uckyccmeo. 30JI0TOE CEUEHHE U €r0 HCIOJb30BaHUE B
MPOU3BEACHUSAX APXUTEKTYPHI, KUBOMKCH, CKYJIbNTYphl. IlociemoBaTenbHOCTh



duboHayum, ee MPUMEHEHNE B UCKYCCTBE. PacmpocTpaHeHHOCTh MpaBmiIa 30J10TOTO
cedyeHHss U mocnenoBarenbHocTh DubonHauun B kUBOM mpupoae. buoHuka u
apXUTeKTypa. B3auMONpPOHMKHOBEHUE €CTECTBO3HAHUS U UCKYCCTBA.
Jlemoncmpayuu.

Ta6nuiel, BuAcopparMeHTsl U poTorpaduu Mo Teme.

[Toptperer:  x. Yensuka, II. Xwurrca, JIL.M. Jlenepmana, M. @apanen,
A.A.Bbekkepenb, M. Cknagosckas-Kropu, JI. Meiitaep, O. ['ann

Jlabopamopnwvie onvimel. 1. VI3MepeHne napaMeTpoB KUCTH PyKH

Ilpakmuuecxas paboma Ne 9. VI3ydeHue sBICHHsI JIEKTPOMArHUTHON WHIYKITUH.
Ilpakmuuecxas paboma Ne 10. V3ydeHue 30JI0TOTO CEUCHHUS HA PA3THYHBIX
00BEKTaXx.

Tema 6. Bkiiax coBpeMeHHbIX y4eHbIX B popmupoBanne EHKM (4 yaca)
Nzyuenne Ouorpaduu COBpEMEHHBIX poccuiickux yueHbIX. OlleHKa BKjIaza

COBPEMEHHBIX poccuiickux yueHbix B (opmupoBanne EHKM. TIlocnennue
OTKPBITHUS B 00JIaCTU €CTECTBEHHBIX HAYK.



TemaTn4yeckoe IVIAHMPOBAHME ¢ YKA3aHUEM KOJIUYECTBA YaCOB,
Ha 0CBOEHME KaXKI0U TeMBI.

10 kiaacc.

OTBOJIMMBbIX

Ne
n/n

HanmenoBanue
paszena u Tem

KomngectBo
JacoB

Bun yueOHO 1esTenpHOCTH YIeHIKa

[Inanupyemslie
CPOKH/TIEPHOIBI
U3YYCHHUS

(Mecsil/9eTBepTh)

BBeaenue

CEeHTSA0Pb

Bsenenue B
€CTEeCTBO3HAHUE

ITocTaBuTh LIENb MO3HATH HOBBIH IpeAMET Ha
OCHOBE COOTHECEHMSI TOT'0, YTO YK€ U3BECTHO U
YCBOEHO IO YaCTHBIM Y4€OHBIM JTUCHUIUIMHAM
B Kypce OCHOBHOH IIKOJIbI, U TOTO, YTO €LLE
HEU3BECTHO.

XapakTepHu30BaTb MHOTOTPaHHOCTh
B3aMMOOTHOLIEHHUH YeI0OBEKA U IPUPOBL.
PackpbIBaTh poJib €CTECTBO3HAHUS B
MUPOBO33PEHUU COBPEMEHHOIO YEJIOBEKA.
COOTHOCUTH BIHSIHHE IPUPOJIBI C
pe3yabTaTaMH TBOPUYECKOTO BIIOXHOBEHUS

JiesiTesIeil HCKYCCTBa B €r0 PasiHYHBIX cdepax.

EcrecTtBO3HaHME —
€IMHCTBO HayK O
pupoae

PackpbIBaTh MHANEKTUKY €CTECTBO3HAHUS (BCE
€CTECTBEHHBIE HAYKH SBIISIOTCS PE3YJIbTATOM
Tu(hepeHIMAIITN CUCTEMBbI €HHBIX
TIepBOHAYAIBHBIX 3HAHUI O MPHUPOIE, U,
Ha00OPOT, CHHTE3 E€CTECTBEHHOHAYUHBIX
3HAaHUI YaCTHBIX HAYK B €IUHYIO CHCTEMY
MHPOBO33PCHUS).

OnpenensTb BaXHEHIINE MOHATHS U
XapaKTepU30BaTh CTAHOBIICHUE (PU3UKH, XUMHH
1 OMOJIOTHH 110 KypCy OCHOBHOM IIKOJIBI

Kongepenuus mo
TeMe:
«EcTtecTBO3HaHUE —
€IMHCTBO HAayK O
MIPUPOJI»

CaMOCTOSITeNbHO BBIACIATE U OPMYIHPOBAThH
MO3HABATEJIbHBIC IIETTH; BECTH ITOUCK U
MOJIy4aTh HEOOXOIUMYIO0 HH(DOPMAIIHIO;
MIPUMEHSTH METOAbI HH(POPMAITMOHHOTO
MIONCKA, B TOM YHCJIE C TIOMOIIBIO
KOMIIBIOTEPHBIX CPE/CTB;

CTPYKTYPHPOBATh 3HAHUS; OCO3HAHHO U
MPOM3BOJILHO CTPOHUTH PEYEBOE BHICKA3bIBAHHE
B YCTHOU M MUCHMEHHOW (hopMax;

CJIyIIaTh U BCTYNAaTh B IMAJIOT, y4acTBOBATh B
KOJUICKTUBHOM OOCYK€HHH IIPOOIIEM,
WHTETPUPOBATHCA B TPYIITY CBEPCTHUKOB U
CTPOWTH MPOTYKTUBHOE B3aNMOJIEHICTBHE U
COTPYAHUYECTBO CO CBEPCTHHUKAMH U
B3POCIIBIMU;

IUTAaHUPOBATh yueOHOE COTPYAHUIECTBO C
YYUTENEM U CBEPCTHUKAMH.

EcrecTBO3HaHMe U
METOIBI MO3HAHUSA
Mupa

16

CeHTs10pBb -
OKTSI0pb




HUcropus nzyuenus
nipupoibl. [Iporpecc
B €CTECTBEHHBIX
HayKax M ero BKJIAJ B

OmnpenensiTb BaXHEHIINE TAIbl Pa3BUTHS
€CTECTBEHHBIX HaYK;

OrueHNBaThH PONb MpOrpecca B Pa3BUTHA
[IMBHUJIM3AIAHN; CIIYIIATh U BCTYNATh B JHAJIOT CO

pas3BuTHE CBEPCTHUKAMH H yIUTEIEM
IIMBHIIN3AUH

6 OMIupUIecKuit XapakTepu30BaTh SMIUPHUICCKUAN YPOBHEHb
YPOBEHb HAYYHOTO HAYYHOTO MTO3HAHHS U €r0 COCTABIISIOLINE!
MO3HAHUS HaOJoIeHue, SKCIIEPHIMEHT, TUIIOTE3a,

MOJIeTUPOBaHHUE.

MopenupoBars, T.€. IpeoOpa3oBhIBATE OOBEKT
MO3HAHMUS U3 YYBCTBEHHOH ()OPMBI B MOJIEIb,
T/ie BbIJICJICHBI CYIIECTBEHHbIE XapaKTepPUCTUKU
00beKTa, ¥ MpeoOpa3oBaTh MOJIEIH C LIENBIO
BBIIBJICHUSI OOIIMX 3aKOHOB.

OmnepupoBath pa3IUIHBIMI MOJEISIMA
€CTECTBEHHO — HaYYHBIX JUCLUIUIAH U1 UX
TIO3HAHUSI.

7 [IpakTrueckas ITpoBOANTD KCTIEPUMEHT € COOITIOICHUEM
pabota Nel TEXHUKH 0€30IMaCHOCTH, HAOIr0IaTh 32 HUM,
«OMnmpHryecKoe (buKCHpOBaTh pe3yIbTaThl U HHTEPIPETUPOBATH
MO3HAHUE B uXx;

U3y4eHUH
€CTECTBO3HAHUS)

8 Ipakmuyeckas CTpouTh MOJIENN MOJIEKYJ OPTraHUYECKUX
paboma No2. COEJMHEHUI U yCTaHAaBIUBAaTh 3aBUCHUMOCTb UX
ITocTpoenue CBONCTB OT CTPOCHMS Ha IIPUMEPE U30MEPOB
MPOCTPAaHCTBEHHBIX Oyrana
MoJenen
HEOPTraHMYECKHX |
OpPTaHUYECKUX
COEIMHEHU N B
COIIOCTABJIEHUH C HX
CBOMCTBAMU.

9 Teoperuueckuii XapakTepu3oBaTh TEOPETUUECKUM YPOBEHb
YPOBEHb HAYYHOTO HAYYHOTO MO3HAHMA U €r0 COCTABIISIOLINE.
MO3HAHUS WnnrocTpupoBathk 3TOT ypOBEHb HAYYHOTO

MO3HAHUS IPUMEPaMH CTAHOBIICHUS HAyYHBIX
TeopHii B GU3NKe, XUMHUH U OHOJIOTHH.
CpaBHUBATH MEXIy cOO0W YPOBHHU ITO3HAHUS U
MOJIETIMPOBaHNE Ha KaXK/I0OM YPOBHE.

10 CemuHap 110 TeMe CoBepIIeHCTBOBaTh KOMMYHHKATHBHYIO
"TeopeTnueckuit KOMIIETEHTHOCTh B IIPOLIECCE BBICTYIIIEHUS
YPOBEHb HAYYHOTO nepes OAHOKJIACCHUKAMU, OTCTauBaHUA U
no3HaHus" 000CHOBaHHOCTH OOCTBEHHOW TOUYKH 3pEHHUS U

YBa)KEHHUS] K MHEHHIO ONIIOHEHTA IPU
00CYXIIEHUHU BOIIPOCOB CEMUHAPA U COOOIIEHMIA
(coOGCTBEHHOTO M OJTHOKJIACCHUKOB).

11 S3bIK Ha3bIBaTh )KMBOTHBIX U pACTEHUS B
€CTECTBO3HAHUSI. COOTBETCTBHH C TIPAaBHJIAMH OMHAPHOI
Bronorus . HOMEHKJIATypPHI.

PackpbiBaTh BKJIaJ OMOJIOTHYECKOTO SI3bIKA B
€CTECTBEHHOHAYYHBIH A3bIK U €r0
00IIEKyIbTYPHOE 3HAUCHHUE.

12 S3bIK Ha3biBaTh HeOpraHu4eckHe BEIECTBA Pa3HbIX
€CTECTBO3HAHUSI. KJIACCOB B COOTBETCTBUH C NIPaBUIAMHU
Xumus. xuMmuyeckoit HomeHknaTypsl MIOITAK.

PackpriBaTh BKJIaJ] XHMHUYECKOTO SI3bIKA B
€CTECTBEHHOHAYYHBIH SI3bIK U €r0
0OIIEKyIFTypHOE 3HAUYCHHE.




13 S13bIK XapakTepu3oBaTh OCHOBHBIE U ITPOU3BOIHBIC
€CTECTBO3HAHU. €AMHUILBI M3MepeHus ¢pusndeckux Benuand CH.
dusnka. PackprITh BKIIa (HU3NIECKOTO SI3BIKA B

€CTECTBEHHOHAYYHBIH S3BIK U €T0
00IIEeKyIbTypHOE 3HAUCHHE.

YcTaHaBIMBAaTh COOTBETCTBHE MEXKIY
CTapUHHBIMH PYCCKHMH €IMHULIAMH U
€IMHULIAMU U3MEpEHHs (HU3NYECKUX BEITHYHH
HEeKOTOphIX cTpat u CH.

14 EcrecrBenHo- XapakTepu3oBaTh 1 KOHKPETU3UPOBATh
Hay4HbIE MTOHATHS, Ba)KHEHIINE KaTeropruy TEOPHH TO3HAHUS:
3aKOHBI U TEOPHHU. MOHSTHUS, 3aKOHBI, TEOPHH, - HA OCHOBE

Marepuajia OCHOBHOM IIIKOJIBI 110 (PU3MKeE,
XUMHH ¥ OHOJIOTHH

15 EctectBenno- XapakTepu3oBaTh Ha OCHOBE JAEIyKIIUU o01iee
Hay4JHas KapTHHA MPEACTABICHUE O HAyYHOI KapTHHE MHPA,
MHpa. YacTHOE — O ECTECTBEHHOHAYYHOH KapTHHE

MHpa U €AUHAYHOE — O TIPEIMETHON KapTHHE
MHpa.

PackpsiBath ctpyktypy EHKM 1 B3auMocBs3b
ee JacTel Ha KOHKPETHBIX IPUMepax M3
(U3MKH, XUMUU 1 OUOJIOTHHU.
XapaxtepuszoBaTh 3Bosoriuio EHKM..
KoHKpeTH3upoBaTh NPUHIHUIIBI, OTPAXKAIOIINE
B3aUMOCBSI3b ()yHAaMEHTAILHBIX TEOPHI HE
TOJIBKO Ha €CTECTBEHHOHAYYHOM, HO U Ha
TYMaHHUTApHOM y4eOHOM Marepuare.

16 Mupsl, B KOTOPBIX KraccudumnupoBats okpykaromuii MUp Ha

MBI )KUBEM Mera-, Makpo- 1 MUKPOMHPEI (B TOM YHCIIE U
HaHOMHUP).
Jloka3pIBaTh OTHOCHTEIILHOCTD 3TOM
KIaccu(uKaIum.
XapakTepu30BaTh 3BOJIIOIMIO PA3THIHBIX
puOOPOB JIJIsl U3yUYCHUS] MUPOB.
OnuchIBaTh MOJIEKYJISIPHOE PacliO3HABAHUE U
€ro 3HaueHHE B PUPO/JIE U JKU3HH YEJIOBEKA.
[TporHo3upoBaTh napameTpsl 1 BO3MOKHOCTH
KOMITBIOTEPOB Oy TyIIEro.

17 IIpakTnueckas ITpoBOIUTH SKCIIEPUMEHT C COOTIOICHUEM
pabota Ne3 TEXHHUKH 0€30MaCHOCTH, HaOJII0/IaTh 32 HHUM,
«Habmonenne 3a OLICHUBATH PE3YJIBTAT
ropsiueil ceeuen»

18 [IpakTryeckas
padota Ne4
«Habmonenne 3a
N3MEHEHHEM
COCTOSTHHSI JIBJIA»

19 O0600111eHIE 3HAHNI 0O0600111aTh OCHOBHBIE CBEICHUS TI0 KOHKPETHON
10 TeMe npoOJieMaTHKe, BBIACIATh U XapaKTepH30BaTh
«EcrtecTBO3HaHUE U Ba)KHEHIIINE MOHSATHS, 3aKOHBI H TEOPUH
METO/Ibl TIO3HAHUSI
MHpa»

20 KouTtponbHas pabora AHamu3upoBaTh COOCTBEHHBIC JOCTHKCHHUS B

Nel o Teme:
«EcTecTBO3HAaHME N
METOJIBI TO3HAHUS
MUPaY

MTO3HAHWUH €CTECTBO3HAHMSA U METOJIOB €TI0
MO3HAHMS. AHAJIM3UPOBATh PE3yJIbTaThI
KOHTPOJILHOM PabOThI U ITyTeH JOCTHKEHHS
JKEJIAEMOT0 YPOBHS YCIEITHOCTH.

Meramup
OcBoeHne KOCMOCa
H €ro0 poJib B )KU3HH
yeJIoBeYecTBa

OKTs06pB -
Hos6ps




21 OcBoenne kocMoca u | 1 OnuchIBaTh XPOHOJIOTHIO OCBOGHHSI KOCMOCA.
€ro pOoJIb B XKHU3HU O1eHNBaTh PONb U3Y4YEHHS KOCMHUYECKOTO
YeJI0BEUECTBA MPOCTPAHCTBA ISl YEIOBEYECTBA. .

22 Bxian 1 OreHrBaTh BKJIAJ] OTE€UYECTBEHHON HAYKH B
OTEYECTBEHHOU pa3BUTHE KOCMOJIOTHUH. AHAIN3UPOBATH BKIIA
HayKH B Pa3BUTHE OTEYECTBEHHBIX YUCHBIX B MHPOBYIO
KOCMOJIOTHH KOCMOHaBTHKY

23 AcTpoHOMHUS KaK 1 XapakTepu30BaTh XPOHOJIOTHIO
HAYYHBIH QyHIAMEHT ACTPOHOMMYECKUX NPEACTABIECHUIN U OTKPBITUI
OCBOCHUS Ha OCHOBE 9BOJIIOIINY IIPEACTABICHUH O
KOCMHYECKOTO crcTeMax MHpa: TeOLEeHTPHIECKOMH,
MIPOCTPAHCTBA. AHTPONOLEHTPUYECKON; F€ITMOLIEHTPUYECKOH.

24 - | Bcenennas: teopust 2 OnuceIBaTh U3MEHsIOIYOCS Beenennyto Ha

25 BO3HHKHOBEHMUS, ocHOBe (pu3nueckol aprymeHTanuu (padoTsl A.
CTPYKTYpa, COCTaB, OliHmreitna, A. @puamana, K. lomnepa, B.
SBOJIIOIYSL. Cnudepa u 3. Xab61a) u Teopun bospuioro

B3pbIBA. XapaKTepH30BaTh OCHOBHBIC
CTPYKTYpPHBIE 3JIEMEHTHI BceneHHo.
Hcnonp30BaTh OCHOBHBIE aCTPOHOMHYECKHE
€IMHMIIBI PACCTOSHMA. AHAJIU3UPOBATH
HEKOTOPBIE Ha3BaHHsI CTPYKTYPHBIX JJIEMECHTOB
BceneHHOM.

26 | PakeroHocureny, 1 XapakTepu30BaTh 3HAUCHUE PAaKETOHOCUTENEH,
HNCKYCCTBCHHBIC HNCKYCCTBCHHBIX CITYTHHUKOB, Op6I/ITaJ'H)HI)IX
CITYTHHUKH, CTaHL[HfI, IJIaHCTOXOJ0B, .MCKIIJIAHCTHBIX
Op6HTaﬂLHLIC ABTOMAaTHYCCKUX CTaHI_[I/Iﬁ B pa3sBUTUU
CTaHIIUH, HpeHCTaBHeHHﬁ 0 xocmoce. OnKChIBaTh
TUIAHETOXO/IBI. OCHOBHBIE XapaKTEPUCTUKN PaKETOHOCHUTEINEH,

HCKYCCTBEHHBIX CITyTHHKOB, OPOUTAIBHBIX
CTaHIMH, IUTAHETOXO0A0B, MEKIUTAaHETHBIX
ABTOMATHYECKHUX CTAHIHH.

27 Hcnons3oBanue 1 O1eHNBaTh 3HAYEHHE CITyTHUKOBBIX CHCTEM B
CITyTHUKOBBIX pa3BUTHH UHOOPMALMOHHBIX TEXHOJIOTHH.
cucreM B chepe
MH()OPMALIMOHHBIX
TEXHOJIOT M.

28 | CoBpemMeHHBIE 2 OreHMBaThH 3HAYCHUE HAYIHO —

Hay4HO- MCCIIeI0BATEIbCKUX IPOrPaMM B IIpoIIecce
UCCIIe/IOBATENbCKUE M3y4eHUs] KOCMOcCa.

MIPOTrpaMMBI 110

M3y4YEeHUIO KOCMOCa U

MX 3HaYCHHE.

29 IIpobGnemsr, 1 O1eHUBaThH BKJIA] MEPOBOTO COOOIIECTBA B
CBSI3aHHBIC C BOIIPOCHI OCBOEHUSI KOCMHUYECKOTO
OCBOEHHEM KOCMOCa, MpOCTpaHCTBa. AHAIN3UPOBATH MIPOOIIEMBL,

W ITyTH WX PELICHHS. CBSI3aHHBIE C OCBOEHHEM KOCMOCa.
MexnyHapoaHoe
COTPYJHHYECTBO
v O6oJ0uKky 3eman: 12 Hos6ps -
autocdepa, JexaOpb
ruapocgepa,
aTmocgepa
30 — | Crpoenue 3emin. 2 XapakTepnu3oBaTh BHyTPEHHE CTPOSHUE 3eMIIn
31 Jlurocdepa. 1 XUMHYECKHUI COCTaB €€ 4acTei.
OnwucheIBaTh CTPOCHUE U COCTAB JIUTOCGHEPHI U
YCTaHaBJIMBATh NPUIYNHHO-CJICICTBCHHBIC CBA3H
MEXX1y HapyLIeHHEM €€ CTPYKTYPBI 1
MPUPOTHBIMU KaTaKIM3MaMHU
CooTHOCcuTh Oaibl 3emierpsicenus no Llkane
Puxrepa u ero nociaeacTBus

32 IIpaxTuyeckas 1 [TpoBOANTB IKCIIEPUMEHT C COOJIIOICHUEM

pabdota Ne5

TCXHUKHU 6630HaCHOCTI/I, Ha6J’IIOI[aTI) 3a HUM,




«3ydenue
KOJUICKIIH TOPHBIX
Opoa»

(uKcHpOBaTh pe3ysIbTaThl U HHTEPIPETUPOBATH
uX.

33

T'unpocdepa.
OxeaHbl 1 MOPSI.

XapakTepu30BaTh COCTAaB THAPOCHEPH U
KpyroBOpOT BOABI.

Knaccugummposats MOps 110 pa3nnIHEIM
MIpU3HAKaM.

OpureHTHPOBATHCS B BBIIAIOIIUXCS
MPOU3BEACHUSIX H300PA3UTEIIEHOTO UCKYCCTRA,
MY3BIKU U JINTEPATYPBbI, CBA3aHHBIX C MOPCKOM
TEMaTUKOM.

34

Bojbl okeaHOB U
MOpEH.

XapakTepHu3oBaTh COCTaB U CBOMCTBA
OKEaHMUYECKOU U MOPCKOM BOJBI.
CBs3bIBaTh COJiepKaHUe MPUMECEH U
KOJIMYECTBEHHYIO XapaKTEPUCTUKY COIEHOCTH
BOJBI — IPOMMUJIIE, - C IIBETOM U CBOMCTBaMHU
MOPCKOH BOJBI.
OueHuBaTh MUPOBBIE 3aM1achl U
reorpapuuecKoe MOJI0KESHUE IPECHON BOJIBL.
YcraHaBaMBaTh 3aBUCUMOCTD MEX1Y MOPCKUMU
TEUEHUSIMHU U THUIIOM KJIMMAaTa.
AHanu3upoBaTh MPUYUHBI TPUIUBOB U
OTJIMBOB.

35

Bonp! cymn.

XapakTepu3oBaTh Ha3eMHBIE U MOI3€MHbBIE
BOJIBI CYIITH M TIOKa3bIBaTh OTHOCUTENHHOCTD
TaKoro JieJIeHUs! Ha MPUMEPE POTHUKOB,
ref3epoB U MUHEPAIbHBIX HICTOYHHUKOB.
Krnaccugumnmposats MIUHEpaIbHBIC HCTOYHUKH,
U OLICHUBATh UX 3HAYCHHE.

OnuceIBaTh KapCThl U UX XUMHUYECKHE
AHTOHHMEI — TIPOIIECCHI 00Pa30BAHUS
CTaJIAKTUTOB U CTaJarMUTOB.
YcraHaBiauBaTh 3aBUCUMOCTD MEXITY
aHOMAaJIbHBIMH CBOHCTBAaMHU BOJIbI U
CYIIIECTBOBAHUEM KHU3HH Ha 3eMJle, a TAKKe
(hopmupoBaHreM KJIMMaTa Ha MJIAHETE.

36

Atmocdepa. Tloroza.

XapakTepH30BaTh COCTaB aTMOC(EPBI, €€ YacTH
Y MX 3HAUCHHE B KU3HU IUIAHETHI.
AHaIM3MpOBaTh NIPUYMHBI 030HOBBIX JBIP U
MapHUKOBOTO 3¢ HeKTa 1 NPOTHO3UPOBATH
MOCJIC/ICTBYS TAHHBIX SBJICHUH.
YcTaHaBIMBaTh MEKIPEIMETHBIC CBA3H HA
IpUMepe HOHITHH «ITOTOJAa» U «KJIMMAaT

37

AtmochepHoe
naBieHue. Berep.

XapakTepu3oBarh aTMOC(epHOE JaBJICHUE,
IIUKJIOHBI ¥ aHTUIMKIIOHBI, aTMOCc(epHbIe
(hpOHTEL.

OnwucheIBaTh COCOOBI M3MEPEHHUS
aTMOC(EpPHOTO TaBIICHUS;

Knaccngumnmposats BeTpa 1 OIIEHUBATH
OTIaCHOCTH M MOCJEACTBHS CHIIBHBIX BETPOB:
Tal(hyHOB, yparaHoB, cMepuel, TOpHa10, OOPHI.
AHanu3upoBaTh CUITY BETpa B COOTBETCTBUH CO
mkanoit bogopra.

38

Brnaxxnoctb BO3yXa.

XapakTepHu30BaTh BIAYKHOCTH BO3/IyXa H €€
HOPMATHUBBL.

OnuceIBaTh U3MEPEHUE BIAXKHOCTH aTMOC(epsI
C TIOMOIIBIO TUTPOMETPOB U IICHXPOMETPOB.
OLeHuBaTh BIMSHUE BIAXKHOCTH HA KIUMAT U
CaMOYyBCTBHUE JIIOJIEH.

O06001maTh MOJIYIeHHBIE B OCHOBHOM IIIKOJIE
cBeneHus 00 o0IaKax M ocagKax.




OpueHTHPOBaTHCS B BBIIAIOIIUXCS
MPOM3BEACHUSIX H300Pa3UTEIBHOTO HCKYCCTBA,
MY3BIKH U JTUTEPATyPHl, CBA3aHHBIX C
TEMAaTUKOH ypoOKa.

39 [IpakTrdeckas 1 [TpoBOIUTE SKCIIEPUMEHT C COOITIOICHUEM
pabota Neb TEXHUKH 0€30I1aCHOCTH, HAOIr0IaTh 32 HUM,
«M3zyuenne (huKCHpOBaTh pe3yIbTaThl U HHTEPIPETUPOBATH
apaMeTpoB uX.

COCTOSIHUS BO3/IyXa B
KabuHeTe»

40 O06061menne 1 O06001aTh OCHOBHBIE CBEJICHHS 110
Mmarepuana KOHKPETHOH Mpo0iieMaTuke, BBIACIATH U
«Meramup. XapaKTepU30BaTh BAKHEHIIINE ITOHSATHS, 3aKOHBI
O060504KH 3eMiIn» U TEOPHH.

41 KonrponbHas padora | 1 [TpoBoauTh peduexcrio coOCTBEHHBIX
Ne2 «Meramup. JOCTHKEHUH B M3YUYEHHHU Ire0JIOTUUECKUX
O6omoukn 3eMm: obomouek 3emin.
nuTocdepa, AHanM3UpoOBaTh PE3yNbTaThl KOHTPOJIHHOH
rugpocdepa, paboTHI M BBICTPanBaTh MyTH JOCTYKECHHS
aTMocgepay JKEIIAEMOT'0 YPOBHSI YCTICIIHOCTH.

\Y Maxpomup. Hayka | 23 Jexabps -
00 oKpy:xaoel ®depaib
cpene. buocgepa.

42 JKu3zns, cBoiicTBa 1 XapakTepu3oBaTh IPU3HAKU KUBOT'O U
JKHBOTO U X JIOKa3bIBaTh UX OTHOCHTEIILHOCTh Ha IIPHUMepax
OTHOCHUTEJILHOCTb. W3 HEXXMBOW MPUPOJBI, a, CIIEI0BATEIHHO,

0000I11aTh COBOKYITHOCTh TaKUX MIPU3HAKOB MPHU
OIIpe/ICTICHUH YKHUBOTO.
OOBACHATH TPU Hayasla TEPMOJMHAMUKH.

43 [Ipoucxoxnenue 1 XapakTepu3oBaTh OCHOBHBIE THUITOTE3BI
JKU3HU Ha 3emIie. MPOMCXOXK/IEHHS )KN3HH Ha 3emie. PackpriBaTh

OCHOBHBIC TT0JI0)KEHHS IPOUCXOKICHHS JKU3HH
Ha 3eMJIe COTJIACHO KOalepBaTHOW TEOPUH
AWN.Onapuna - x. b. Xonneiina.
YcraHaBnMBaTh MPUYNHHOCIIEICTBEHHBIE CBSI3H,
CTPOUTBD JIOTHUECKYIO LIEIb PACCYKICHUIT 1
JIOKa3aTeNbCTB.

BzaumonelicTBoBaTh B IpyIIIe B Ipoliecce
MOJIEMHYECKOTO BBICTYILICHHSI.

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

KJIETKH. YPOBHE Pa3INuMi MEXTy XUMHUUECKOH
OpraHu3alUell )KUBOM U HEXUBOU IPUPOABI HET
— 9TH Pa3IU4Ks HAYMHAIOTCS HAa MOJIEKYJIIPHOM
YPOBHE, CJIe/IOBATEIILHO, OH U SIBIISIETCS
MEePBBIM YPOBHEM OpTraHHU3alH )KUBOW
HPUPOJIBI.

XapaxkTepu3oBaTh MaKpo- U MHKPOIJIEMEHTHI B
XMUMHUYECKOH OpraHu3aliy )KU3HU.

OmnpenensiTe OEJIKH, )KUPHI, YTIEBOBI H
HYKJIEHHOBBIE KHCJIOTHI U XapaKTepU30BaTh MX
POJIb B )KM3HM KIIETKH.

OKCHEepUMEHTAIBHO HJICHTU(GHUIIMPOBATH OEIIKH
Y YIIIEBOJIBI.

45 IIpaxTuyeckas 1 [TpoBOANTD AKCTIEPUMEHT C COOIIOICHUEM
pabora Ne 7 TEXHUKH 0€30IMaCHOCTH, HAOIr0HaTh 32 HUM,
«Pacmo3HaBanue (huKCHpOBATh pe3yIbTaThl U HHTEPIPETUPOBATH
OPTaHUIECKUX uX.

COEIMHEHUIT




46

YpoBHu
OpraHHU3aliK )KU3HH.

XapakTepu3oBaTh YPOBHU OPraHU3ALMH KUZHU
Ha 3emile Ha OCHOBE Ba)KHEMIITMX IOHSITHI
Kypca OCHOBHOM IIKOJIHI (TKaHb, OPTaH,
CHCTEMa OPTaHOB, ITOYJISALNS, BHL).
AHaNM3UpOBaTh CYIIECTBEHHBIC TIPU3HAKH
Ka)XJIOTO YPOBHSI.

47 IIpokapuoTs! u XapakTepHu30BaTh /1BA HAIIAPCTBA KHUBBIX

9YKapHOTHI OPTaHU3MOB — IIPOKAPHOTHI U 3yKAPHOTHL, - HA
OCHOBE 0COOEHHOCTE CTPOEHHS MX KIICTOK.
PackpeiBaTh poJb OaKTEpHii B IPUPOAE U
JKM3HHU 4eJIOBEKa Ha OCHOBE 0COOCHHOCTEN
CTPOCHHMS M )KU3HEIESATEIbHOCTH.
PackpriBaTh poJib IMaHOOAKTEPUil B IPUPOJE
Ha OCHOBE OCOOEHHOCTEI CTpOCHHS U
JKU3HEAEATEIIBHOCTH.
CpaBHUBATH MPOKAPHOTHI M 3YKAPHOTHI

48 [IpakTHueckas ITpoBOANTB 3KCTIEPUMEHT C COOIIOACHIEM
pabota Ne 8 TEXHUKH 0€30IMIaCHOCTH, HAaOIr0IaTh 32 HUM,
«M3yuenne cTpoeHHs (huKCHpOBaTh pe3yabTaThl U UTEPIPETHPOBATH
pacTUTENBHOH 1 uX.

JKUBOTHOH KJICTKH»

49 [IpakTuueckast
pabota Ne9
«3yueHue
MHKPOCKOIUYECKOTO
CTPOEHHUS JKUBOTHBIX
TKaHEeH»

50 Knerounas teopus. XapaxkTepu30BaTh OCHOBHBIE TTOI0XKEHUS
IIpocreiimue. KJIETOYHOU TEOpHUHU.

Bupycsr. OmnuchIBaTh HA OCHOBE CBEICHHUH 110 OHOJIOTHH
13 OCHOBHOM IIKOJIBI IPOCTEHIINX ¥ BUPYCHI, a
TaKke WX 3HAYCHUE B IPUPOJIE U KU3HU
YeJloBeKa.

Paznuuars BUpyCcHBIE U IPHOKOBBIC
3a00JIeBaHNS YeJI0BEKa U COOII0AaTh MEPHI
PO MIAKTHKH.

51 [IpakTnueckas [TpoBOUTH SKCTIEPUMEHT C COOTIOACHUEM
pabota Ne 10. TEXHUKH 0€30TMaCcHOCTH, HaOJII0/IaTh 32 HHUM,
W3y4enue noseneHus (uKcHpoBaTh pe3ysbTaThl U HHTEPIPETUPOBATH
IIPOCTEHIINX UX.

NPOCTEUIINX O/ OnuchIBaTh U OOBSCHATH MOBEACHHE

MHKPOCKOIIOM B MPOCTEHIINX B 3aBUCHMOCTH OT XUMHYECKOTO

3aBUCHMOCTH OT COCTaBa BOJHOW CpeJIbl.

XMMHYECKOTO

COCTaBa BOJHOM

Cpeapbl.

52 [NonsiTre XapakTepu3oBaTh OHOJIOTHYECKYIOIBOIIOIHIO
OHOIIOTHYECKOH U €€ MPU3HAKH.

HBOJIIOIIHH. CpaBHUBATH INIaBHBIC HAMPABJICHUS SBOJIOLIUH:
OMOJIOTUYECKHI Mporpecc U OMOIOTHUSCKHA
perpecc.

BbIIensTh OCHOBHBIE ATAIbI IBOJIOINN
pacTeHUN U KUBOTHBIX.
OnuchIBaTh OCHOBHBIE ATAIBl AHTPOIIOT€HE3a.

53- | DOBomoIOHHAS YcraHaBiIMBaTh NPUYMHHOCIIEICTBEHHBIE CBSI3U

54 Teopusl. B CTPYKTYp€ JapBHHU3MA.

XapakTepu30BaTh OCHOBHBIE TON0XKEHUS
CUHTETUYECKOH TEOPHUU 3BOJIIOLIUU.
OnuceIBaTh 3J€MEHTapHBIE IBOIIOLIMOHHEIE
(haxTOpBI (IBMKYIINE CUIIBI) SBOJIOLHH.
CpaBHUBAaTh MHUKPO- ¥ MAKPOIBOIIOLHIO.




Kiaccuduimposars 1 XxapakTepu3oBaTh BUIBI
0OpBOBI 3a CyIIECTBOBAHHUE U (DOPMBI
€CTECTBEHHOTO 0TOOpA.

55 CoBpeMeHHEIE XapakTepu30BaTh SKOJIOTHIO KaK HAYKY
METOJIBI OnHCHIBATh 3KOJIOTHYECKYIO CHCTEMY.
MOJICPIKAHUS AHan3upoBaTh YPOBEHb CTAOMIBHOCTH
YCTOHYHNBOCTH OmoreoneHo3a
OGHMOTEOIICHO30B U
MCKYCCTBEHHBIX
9KOCUCTEM

56 [Mumessle neny. OnuchIBaTh NHIIEBHIE LN U ITUIIEBBIE CETH.
JKoJorusl. KiraccuduimpoBarh )XUBBIX CYIIECTB
OKoJorH4YecKue HKOCUCTEMBI 110 POJIM B MUILEBOM LENH
(axTopHI. (MpoAyLEHTHI, KOHCYMEHTBI M PEAYLEHTHI) 1

TUIY TUTaHUS (aBTOTPOQHI ¥ TETEPOTPOPHI).
I'pacuaecku 0TOOpaKaTh IKOTOTUIECKHE
MTPaMUJIBL.

KiaccudummpoBats 3Konormdeckue GpakTopsl.

57 [IpakTrueckas ITpoBOANTB AKCIIEPUMEHT C COOTIOCHUEM
pabora Ne 11. TEXHUKH 0€30IMaCHOCTH, HAOII0MaTh 32 HUM,
«3yuenne (huKcHpOBaTh pe3ysIbTaThl U HHTEPIPETUPOBATH
B3alMOCBA3€H B HX.

HCKYCCTBCHHOHU
IKOCHCTEME —
aKBapuyMe u
COCTAaBJICHUE 1LIeTIeH
MUTaHHA.

58 Buocdepa. Xapaktepu3oBaTh Onocepy u ee rpaHuIIbl.
Hoocdepa. Beriensate orpannunBatomue GakTopsl BEpXHEH
TexHocdepa. W HIDKHEW TpaHul Onocdepsl.

OnuchIBaTh OCHOBHBIE MOJXO/IBI B YYCHUH U O
omocdepe.

AHanu3upoBaTh NPUYUHBI, TIOCIECTBUS U
Npe/sIaraTh MyTH PELICHUs! II100aTbHBIX
9KOJIOTHYECKUX NpoOIeM

59 CemuHap Ha TEMy: HaxonuTs ¢ HIOMOIIBIO pa3IMYHBIX CPEICTB,
«DKOJIOTHYECKHE BBIJICIISITh, CTPYKTYPHPOBATh M IIPEJCTABIISTH B
poOIEeMBI BHJIE TOTOBOTO MPOAYKTa (COOOIICHHS 1
COBPEMEHHOCTH) Mpe3eHTAINK) HEOOXOAUMYI0 HH(OPMAIIUIO.

YcraHaBnMBaTh MPUYNHHOCIIECICTBEHHBIE CBSI3H,
CTPOUTBD JIOTHUECKYIO LIEIb PACCYKICHUH 1
JIOKA3aTEeNbCTB.

B3anmogzeiicTBoBaTh B IpyIIe B polecce
BBICTYIUICHHSI.

60 TIpo6iieMBI OTXOI0B 3HATh BUBI OTXO/IOB.

U 3arpsi3HCHUS AHanu3upoBaTh UCTOUHUKH 3arpsi3HEHUsI
OKpY>Karouieil cpeibl OKpY>Karollel cpepl.

61 IIpakTuueckas ITpoBOIUTE SKCIIEPUMEHT, (PUKCUPOBATH
pabora Ne 12. Pe3yIbTAaTHI M HHTEPIIPETUPOBATH UX.
N3zyuenne ObITOBBIX OueHMBaTh 3HAUYCHHUE YTHIM3ALUHN U
orxonoB. Pa3paborka nepepabOTKH OBITOBBIX OTXOJOB.

MPOEKTa Pa3JIeNIbHOTO
cbopa mycopa.

62 B3anmocss3b 3HAKOMSTCS C MOHATUHHBIM amnapaToM Mo
COCTOSTHUS JITAaHHOW TEMaTHKe

OKpYXarouieu cpeabl
1 3J0POBBS YEIOBEKA

VYmMeth pa60TaT}, C pa3AaTO4YHbIM MAaTEpUaIOM




63 O06061menne 1 O06001aTh OCHOBHBIE CBE/ICHHS 10 KOHKPETHOM
Marepuana 1Mo TeMe npoOsieMaTHKe, BBIACTATh U XapaKTepH30BaTh
«Makpomup» Ba)KHEHIIINE TOHATHS, 3aKOHBI ¥ TEOPHH.

64 KontponsHas padora | 1 IIpoBomuth pedekcuio COOCTBEHHBIX
Ne3 JIOCTHKEHUH B U3yUEHUH I€0JIOTMYECKUX
«[Ipoucxoxnenne 00o011049eK 3eMIIH.

JKU3HU Ha 3eMIie. AHanM3upOBaTh PE3YNbTaThl KOHTPOIHHOU
YposHK paboTHI M BBICTPaNBaTh MyTH JOCTHKECHHS
OpTaHM3aIMH )KU3HH. JKEJIAEMOT'0 YPOBHSI YCIICIIHOCTH.

OCHOBBI IKOJIOTHH.

OBOIOLMOHHAsS

TEOPHS)

\4 AbGuoTH4ecKne 28 despaisp -
(akTops! 1 Anpens
NpHUCNOco01eHHOCTh
K HUM KUBBIX
OPraHu3MoOB.

65- | OcobenHocTH 2 XapakTepu30BaTh OCOOCHHOCTH KIIMMAaTa

66 kiumara Pocen. Poccun u ee mpupoAHBIX 30H.
30Ha apKTHIECKUX YcTaHaBIMBaTh B3aNMOCBSI3H MEKIY
MYCTBIHB, TYHApP U 0COOCHHOCTSIMU IPUPOAHBIX 30H H
JIECOTYHJIP. MPUCTIOCOOIEHHOCTBIO JKMBBIX OPTaHU3MOB K

YCIIOBHUSIM OOUTAHUS.

HaxoauTh ¢ TOMOIIBIO pa3INuHbIX CPEJICTB,
BBIJICTISITh, CTPYKTYPHPOBATh U IPEJICTABIATh B
BUJIE TOTOBOTO MPOAYKTa (COOOIEHUS 1
MPE3CHTAINK) HEOOXOAUMMYI0 HH(OPMAIIHIO.
B3anmozelcTBOBaTh B IpyIIE B IpoOIecce
BBICTYIUICHHS

67 [IpakTryeckas 1 [IpoBOIUTE SKCIIEPUMEHT C COOTIOICHUEM
pabota Nel3 TEXHUKH 0€30I1aCHOCTH, HAOII01aTh 32 HUM,
«Mzyuenne (huKCHpOBaTh pe3yabTaThl 1 HHTEPIPETUPOBATH
MPUCTIOCOOIEHHOCTH uX.

OPTaHM3MOB K cpeJie
0OUTaHUM

68 ONeKTpOMarHuTHas 1 XapakTepu3oBaTh GU3NYECKYIO IPUPOIY CBETA
MpUpoJia CBETa (BOJIHOBBIE U KOPITYCKYJIIPHBIE CBOICTBA).

OnuChIBaTh IIKAITY AJIEKTPOMArHUTHBIX BOJIH
Jx.Makcgena.

O1eHNBATh 3HAYEHHE KKIOT0 U3 IMara30HOB
9TOH MIKAJIBI IS IPUPOABI M KHU3HHU YEJIOBEKa.

69 Onruueckue 1 XapakTepu3oBaTh 3aKOHBI PacIIpOCTPaHEHUS
CBOICTBa cBETa cBeTa (OTpaXEHUsI U MPEJTOMIICHNUS ) U

9KCIIEPUMEHTAIILHO MOITBEPKAATH UX.
AHanu3upoBath BinsHEE (aKTOPOB, BIMSIOMINX
Ha MOKa3aTesb MPeJTOMIICHUS.

Jloka3bpIBaTh BOJTHOBYIO IIPUPOY CBETA.

70 [IpaxkTryeckas 1 ITpoBOIUTE SKCIIEPUMEHT C COOITIOIEHUEM
pabora Nel4 TEXHHUKH 0€30TaCHOCTH, HAOJII0/IaTh 32 HHM,
«3yueHune (hUKCHUpPOBaTh PE3YyIBTATH M HHTEPIPETHPOBATH
BOJIHOBBIX CBOMCTB HX.

CBETa»

71 Ceer u 1 PackpriBaTh poiib cBeTa, Kak aOHOTHYECKOTO
MIPHUCIIOCOOTIEHHOCTh (axropa st poTOCHHTE3a U OpPraHU3AINU
K HEMY KHBBIX OMOPHUTMOB )XKUBBIX OPTaHU3MOB.

OpPTaHU3MOB. KiaccudunmpoBars pacTeHHs 10 OTHOLIEHHIO K

CBeTY.
AHAIM3UPOBATh POJIb CBETA B OPHCHTAIIUU
JKUBBIX OPTaHU3MOB B OKPYKAIOIICH Cpeie.




XapakTepHu3oBaTh OMOJIIOMHUHECIIEHIIMIO U ee
pONb B XKHM3HU KHBOTHBIX.

72 [IpakTrdeckas [TpoBOIUTE SKCIIEPUMEHT C COOIIOICHUEM
pabora Nel5 TEXHUKH 0€30ITaCHOCTH, HAOIr0IaTh 32 HUM,
«Mzyuenne (huKCHpOBaTh pe3yIbTaThl U HHTEPIPETUPOBATH
n300paKeHHs, uX.

JaBa€MOTO JIMH3011)»

73 BryTpensss sueprus XapakTepu30BaTh IEPBOE HAYATIO
MaKpOCKOIINYECKON TEPMOJMHAMUKY U TIOHSATHE BHYTPEHHEH
CHCTEMBI. SHEPTHH.

PackpbiBaTh MPOrHOCTHYECKOE 3HAYCHHE
TEPMOJIMHAMUKH Il BO3MOYKHOCTH
NpoTeKaHus! PU3NIECKUX U XUMHUUECKUX
MIPOLIECCOB.

OnuceIBaTh TEIUIONEpEaady U €€ CIIOCOObI.
OreHNBaTh 3HAYEHNE TEIUIONIEPENAATHN IS
NpUPOIBl M )KHU3HU YETOBEKa.

74 TennoBoe XapakTepu30BaTh BaKHEHIINE TOHITHS
paBHOBECHE. TEPMOJMHAMUKH (KOJIMIECTBO TEIUIOTHI,
Temneparypa. yIeNbHas TEIUI0EMKOCTh, TEMIIEpaTypa);

OmnuceIBaTh TEIUIOBOE PABHOBECHE U
aHAJIM3MPOBATh €T0 CMEIECHNE JUISl PA3INYHBIX
TEPMOJJMHAMUYECKUX CUCTEM.

75- | Temneparypa u XapakTepHu3oBaTh MEXaHU3MBI

76 MPUCTIOCOOIEHHOCTh TEPMOPETYIIALUH KUBOTHBIX U PaCTCHUI.

K Hell )KUBBIX KitaccudumupoBaTb )XKUBOTHBIX 110

OpPTraHU3MOB TEMIIEPAaTYPHOMY PEXUMY H OPTaHU3MBI 110
TEeMIIEpaTypHOMY HHTEpPBAITy OOUTaHUSI.
AHan3upoBaTh BINSHNE TEMIIEPATYPhl HA
JKMBBIE OPTaHU3MBI M IPUCIIOCOOICHHOCTh UX K
3TOMY abHOTHYECKOMY (aKTOPYy.
OreHNBaTH 3HAYEHHE TEMIIEPaTyphl LIS
XOPOIIETO CaMOYYBCTBHS YEJIOBEKA.

HaxoauTs ¢ TOMOIIBIO pa3IMdHBIX CPEJICTB,
BBIJICIISITh, CTPYKTYPHPOBATh M IIPEJCTABIISTH B
BHJIE TOTOBOTO MPOAYKTa (COOOIIEHUH U
Mpe3eHTAINN) HEOOXOAMMYI0 HHHDOPMAIIHIO.
B3aumopeiicTBoBaTh B rpymie B Ipolecce
BBICTYIUICHHUS

77 CrtpoeHne MOJIeKYJIbI Ha ocHOBe BHYTpHU- 1 MEXIIPEIMETHBIX CBS3EH
u usnyeckue XMMUH ¢ Orosorueil u Gpu3uKoi MOBTOPUTH
CBOMCTBA BOJBI CTPOEHHE MOJICKYJIBI BOJIBI (THITBI XMMHUYECKHX

CBsI3eil).

XapakTepu3oBaTh aHOMaJIbHbIE (PHU3HUECKHe
CBOMCTBA BOABI M PAacKpHIBAaTh €€ POJIb B
OpraHM3aINK )KU3HHU Ha 3eMile.
[Mpescka3piBaTh PACTBOPUMOCTD BEILIIECTB B
Pa3UYHbBIX TUIIAX PACTBOPUTEIIEH.
Jloka3bIBaTh C MOMOIIBIO OMBITOB (hHU3HMUYECKUE
CBOMCTBA BOJIBI.

78 [IpaxkTryeckas ITpoBOIUTE SKCIIEPUMEHT C COOIIOIEHUEM
pabora Nel6 TEXHHUKH 0€30TIaCHOCTH, HaOJII0/IaTh 32 HUM,
«M3mepenune (hUKCHUpPOBaTh PE3yIbTATH M HHTEPIPETHPOBATH
yAEIbHOMI HX.

TETJIOEMKOCTH

BOJIBD)
79- | DnekTponuTHYECcKas 3aKpenuTb OCHOBHBIE MOJOXKEHHS TEOPHH
80 JTMCCOLALIAS 3NEeKTPOIUTHICCKOH muccormarnuu (TD/]).

Knaccuguimpopats HeOpraHUYECKHE BEIECCTBA
B ceete TO/I.

JI0oKa3bIBaTh JIEKTPOIIPOBOIHOCTH PACTBOPOB
SJIEKTPOJIUTOB.
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PactBopumocts. pH
KaK [oKa3aTelb
cpelnsl pacTBopa

OnuceIBaTh KOJUUYECTBEHHYIO XapaKTEPUCTUKY
pPacTBOPOB C MOMOIIBIO TOHATHH
«PacTBOPUMOCTE)» U «MaccoBasi TOJIS
PacTBOPEHHOTO BEIIECTBAY.

[ToBTOpPHTH pemeHue 3a1ad ¢ UCIOIb30BaHUEM
MOHATHS «MAacCOBAsTIOINS PACTBOPEHHOTO
BEIIIECTBAY.

XapakrepuzoBathb noHstue o pH pactBopa, kak
MoKa3aTesst €ro Cpebl.

OuenuBath 3HaueHne pH pazmuuHbIX
SKUJKOCTEH [l MPUPOJIBI U KU3HU YeJIOBEKa.

82 Xumuueckue O60011aTh CBEICHUS 0 XUMHUYECKUX CBOHCTBAX

CBOMCTBA BOABI BOJIbI U3 Kypca OCHOBHOM IIIKOJIBI HA OCHOBE
MEXIPEIMETHBIX CBSI3€H C XUMUEH.
XapakTepu30BaTh MOHATUE «TUIPOIIU3 COJEN» U
JIBa €To ciry4ast (COJIM CHIIBHOTO OCHOBAHHMS U
c1abo¥ KUCIIOTHI U HA000POT).

83 [IpakTHueckas ITpoBOANTD KCTIEPUMEHT € COOITIOICHUEM
pabora Ne 17 TEXHUKH 0€30I1aCHOCTH, HaOJIr0AaTh 324 HUM,
«M3yueHne xecTKon (huKCHpOBaTh pe3yIbTaThl U HHTEPIPETUPOBATH
BOJIBI M yCTPaHEHHE nx
€€ JKECTKOCTH

84 IIpakTnueckas [TpoBOANTH IKCIIEPUMEHT C COOJIIOICHUEM
pabota Nel8 TEXHUKH 0€30MMaCHOCTH, HAOIIOaTh 3a HUM,
«HccnenoBanue (huKcHpOBaTh pe3ysIbTaThl U HHTEPIPETUPOBATH
Cpelsl pacTBOpa HX.

COJIEH U COKa
pacTeHHID)

85 Bopa — Ha ocHoOBe mHTErpanuy ecTeCTBEHHOHAYIHBIX
abnoTHYeCKHit JCLIUIIIMH PacKpbIBaTh POJIb BOJBI B
(hakTop B KHU3IHU omocdepe.
pacteHuit KiaccudunmpoBats pacTeHHs 10 OTHOLIEHHIO K

KOJIMYECTBY BOJIbI B OKpYXKaIOIIeH cpefe.
AHanu3upoBaTh poJb THAPONIN3A U B
OHOXMMHYECKUX MPOIECcCax KHUBBIX
OpPTraHU3MOB.

86 Kondepenuus mo HaxoauTh ¢ TOMOIIBIO pa3INuHbIX CPEJICTB,
Teme «Boma — BBIJICNIATh, CTPYKTYPHPOBAaTh M MPEACTaBIATH B
aOMOTHYECKUI BHJI€ TOTOBOTO MPOAYKTa (COOOIICHHS 1
(hakTop B KU3HU Mpe3eHTAINK) HEOOXOAUMYI0 HHHDOPMAIIHIO.
JKHBBIX OPraHU3MOBY YcTaHaBIMBaTh IPUYUHHOCIIEICTBEHHBIE CBSA3H,

CTPOUTBD JIOTHUECKYIO IETb PAacCyKACHUH U
JIOKA3aTEeNbCTB.

B3anmozelicTBoBaTh B IpyIIe B IpoIiecce
BBICTYIUICHHSI.

87 Conu xak Kiaccudunmposats coun.
abuoTHyecKuit XapakTepu3oBaTh IPUMEHEHUE KUCIBIX U
(haxTop OCHOBHBIX COJIEH B IMPOMBIIUIEHHOCTH

AHaTU3UPOBATh POJIb COJIEH KaKk aOMOTHIECKOTO
(hakTOpa I KUBOTHBIX (OCOOCHHO BOJHBIX) U
pacTeHui.

O1eHUBATH BpEll, KOTOPBIA MOXKET IPUYHUHUTD
HCITOJIb30BaHME KECTKON BOIBI B
IPOMBIIIICHHOCTH M OBITY

88 [ousa kak KiraccudunmpoBats ouBsl, XapakTepH30BaTh
abuoTHYeCKHit UX 3HaYCHHUE B MPUPOJIE, KaKk aOMOTHYECKOTO
(axTop (axropa.

OneHuBaTh 3HaUCHUE NOYBBI B IPUPOJIE U
JKU3HH YeJIOBEKa.

AHanu3upoBaTh NPUYUHBI YXYALICHUS
IUIOJOPOAHSI ITOYBBIL.
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IIpaxTruyeckas
pabora Nel9
«M3yueHue cocrasa
MOYBBI»

[IpoBOIUTE SKCIIEPUMEHT C COOJIFOICHUEM
TEXHUKH 0€30ITaCHOCTH, HAOIr0HaTh 32 HUM,
(huKcHpoBaTh pe3ysbTaThl U HHTEPIPETUPOBATH
HX.

90 Brotnueckue Xapaktepu30BaTh OMOTHIECKUE

(haxTOpBHI B3aUMOOTHOIICHHUS MEX/y OPTaHU3MaMHU U
MPUBOANTH IPUMEPHI TAKUX OTHOIICHHH.
OOBSICHATD OTHOCUTENILHOCTD BPEAa M MOJIb3bI
JUISl OPTaHU3MOB, YYacTBYIOLIHX B
OMOTHYECKHUX B3aMMOOTHOIICHHSIX.

91 O060061IeHue 1o TeMe O06001aTh OCHOBHBIE CBEJICHHS 10
«Abuotnueckue KOHKPETHOH Mpo0iieMaTuke, BBIACIATH U
(axTops! XapaKTepU30BaTh BKHEHIIINE TOHSATHS, 3aKOHBI
MPUCIIOCOOJICHHOCTh U TEOPHUHU.

K HAM >KHUBBIX
OPTaHU3MOBY»

92 KontponsHas pabora [IpoBomuth pedekcuto COOCTBEHHBIX
Ne4 «Abnotnueckue IOCTHIKEHUH.

(haxTOpHI N AHanM3upoBaTh PE3yNbTaThl KOHTPOJIHHOH
MPHUCIIOCOOJICHHOCTh paboTHI M BBICTPaNBaTh MyTH JOCTYDKECHHS
K HUM JKUBBIX JKEJIAEMOT'0 YPOBHSI YCIICIIHOCTH.
OPTaHU3MOBY»

VIl | IIpocTpaHcTBO H Ampens - Mait
BpeMs

93 ITonsaTus XapakTepu30BaTh IBOJIIOIUIO IPEICTABICHHH O
NPOCTPaHCTBA U MPOCTPAHCTBE U BPEMEHHU Ha OCHOBE
BpPEMEHU Kaccuueckoil Mexanuku Herotona, CTO u

OTO.
OOBSICHATD B3aNMOCBS3b MacChl M SHEPTHH, KaK
CJIC/ICTBHE TEOPHH OTHOCHTEIIHLHOCTH.
94- | buopurmsl XapakTepu30BaTh pa3In4HbIe TUIIBI OHOPUTMOB
95 Ha OCHOBE NPUMEPOB y PACTEHUH U KHUBOTHBIX.
O1eHNBaTh POJIb OMOPUTMOB JUTS 3710POBbSI
YeJIoBeKa.

96 Crioco0#1 repenaun Xapaktepu3oBaTh 00MeH HH(pOpMaIe Ha
uHdopmanuu B Pa3IUYHBIX YPOBHSX OPraHU3aI[MH )KU3HH.
JKHBOM NIpUpoJIe AHanu3upoBarthb 3HaueHHue 0OMeHa

nH(OopMaLUK JJIs JKUBBIX OPraHU3MOB, B TOM
YHCIIE U YEJIOBEKa.
97- | Nudopmanus u XapakTepu3oBaTb BO3HUKHOBEHUE U pPa3BUTHE
98 YeJIOBEK. HocHTeneil nHpopMmaluu ¢ IpeBHEHIINX BpeMeH
JIO HaIlIero BPEMEHH.
AHaIM3MpoOBaTh COCTOSIHUE COBPEMEHHBIX
HocHTesei nHpopManry 1 IPOrHO3UPOBATh
IYTH UX JaJbHEHIIEro COBEpPIICHCTBOBAHMS.

VIl | IloaroTroBka Mait
3aIuTa
HCCIeA0BATEIbCKHX
TIPOEKTOB

99- | BoinosiHeHue BbiBUraTh rMNOTE3Y U IPOBEPATH €€ C

103 | skcrnepUMeHTaNbHOI MTOMOIIBIO 3aTUITAHMPOBAHHOTO SKCIIEPUMEHTA.
4acTH
HCCIIEZI0BATENbCKOTO
MPOeKTa

104- | 3amura Haxomuts ¢ NOMOLIBbIO Pa3JInYHBIX CPEACTB,

105 | uccienoBaTeIbCKUX BBIJICIISITh, CTPYKTYPHPOBATh M IIPEJCTABIISTH B
MPOEKTOB BUJIE TOTOBOTO NPOAYKTa (COOOLICHUS
(nucTaHUMOHHBIIH Npe3eHTalNN) HE0OX0ANMYIO HHPOPMALIHUIO.

YPOK — 3aIuTa
MPOEKTOB)




YcTaHaBMBaTh MPUYUHHO-CIICICTBCHHBIC
CBSI3U, CTPOUTH JOTHMUYECKYIO IETIh PACCyKACHUI
W JTOKAa3aTeJIbCTB.

Hpuioxkenne 1. BocnurarenabHas padora.

Ne | Tema ypoxka BocnurarenbHbIN 2IEMEHT

2 | EcrecTBOo3HaHue —- Bocnuranne NEeHHOCTHOTO OTHOLLICHUS K
€IMHCTBO HayK O npekpacHomy, GopMUPOBaHUE
npupoje MPEICTABICHUHN 00 ICTETUUECKUX

ujeanax u HEHHOCTSX.

15 | EcrecTBeHHO- IUIAHUPOBAHUE TPYAOBOH J€ATEIbHOCTH,
Hay4Has KapTHUHA YMmenue pabortaTh B TpyIie
MHUpa.

16 | Mupsl, B KOTOPBIX Bocnuranue Tpynonto0us, TBOPUECKOro
MBI KUBEM OTHOLIEHUS K YUYECHUIO, TPYLY

21 | OcBoeHHE KOCMOCa U Bocnuranne NeHHOCTHOTO OTHOILICHUS K
€ro poJib B XKU3HU IIPEKPACHOMY

22 | Bxuan m000Bb K Poccuu, cBoeMy Hapoay,
OTeyeCTBEHHOU CBOEMY Kparto; cinykeHne OTeuecTBy;
HayKU B pa3BUTHE
KOCMOJIOTUH

34 | Bosibl OKEaHOB U Bocnutanne NEHHOCTHOTO OTHOLLICHUS K
MOpeM. IIPUPOJIE

58 | Buocdepa. BocnuTanne NEHHOCTHOTO OTHOLLICHUS K
Hoocdepa. MpUpOE
Texnocdepa.

11 kaacc.
Ne HaumenoBanwme paznena u | KomruectBo | Bupg yuebHoit nesitensHOCTH [Inanupyemsle
m/mn | TeMm 4acoB CPOKH/TICPUOTBI
HA3y4YEHUs
(Mecsi/9eTBepTh)
I IToBTOpenue kypca 10 7 CeHT0pH
Kjacca




1 Msuoroo6pazue 1 JlaBatb onpeeneHus BaKHEHIITNM
€CTECTBEHHOT'O MHpa: MOHATUAM 1 3aKOHOMEPHOCTSIM JIBIKCHUS
MeramMup, MakpoMHp, HEOCCHBIX TEIl.

MHUKPOMHP XapaktepuzoBaTh TUTOChEpyY, THAPOChHEpY,
aTMocodepy.
IIpeanarats criocoOBl ¥ MOAETH HU3YIEHHS
Mera-, Makpo- 1 MUKPOMHPOB.

2-3 | buocdepa. YpoBHH 2 OmnmceiBaTh Onocdepy 1 ee TPaHHIIBL.
OpraHM3aliK )KU3HHU Ha XapakTepu3oBaTh XUMHYECKYIO
3emie OpTaHM3aIMIO KIETKH U

Oouonornyeckue GyHKIUH OEIKOB, XKUPOB,
YIJIEBOJIOB M HYKJIEWHOBBIX KHCIIOT.
CpaBHUBATH KJIETKH PACTEHHUH, JKUBOTHBIX
n GaKkTepuil.

CTpyKTypHpOBaTh SKOJIOTHIECKHE
CHCTEMBI.

XapakTepu30BaTh OCHOBHBIC MOHSITHS
9KOJIOTHH: LIETIM IIUTaHNUs, ITUIIEBHIC
MHPaMUABI, SKOJIOTHYECKHE

(hakTOpHI — abHoTHYECKHE, ONOTHICCKUE H
AQHTPOIIOTCHHBIE.

4 OCHOBHBIE TOJIOXKEHUS 1 OmnpenemnsaTs BKIaA OTACIBHBIX
CHHTETUYECKOU TEOPUH OMOJIOTUYECKUX HAyK (JapBUHHU3MA,
HBOJIIOIUU TEHETHKH, YKOJIOTUH) B CHHTETHYECKYIO

TEOPHIO SBOJIIOILUH:

XapakTepu30BaTh OCHOBHBIE TTOI0XKEHUS
3TOI TeOpHUH.

Paznugats Gopmbl ecTecTBEeHHOTO 0TOOpA,
THUIIBI MyTanuii, a TaK)ke Makpo- U
MHKPOIBOJIIOLHIO.

5-6 | DmemeHTHI 2 XapakTepu30BaTh TPH Hayaa
TEpPMOJMHAMUKH 1 TEpPMOJMHAMUKHU M UX TPUMEHUMOCTb K
TEOPHUH OTHOCUTEIBHOCTH JKHBBIM CHCTEMaM.

PaznuyaTh NOHATHS «IIPOCTPAHCTBO» U
«BpeMsD» KaKk B

CBETe KJIacCH4YeCcKoi MexaHuku HeroToHa,
tak ¥ B cBete CTO u OTO DiiHmTeitna.

7 Konrtposnpnas pabora Nel | 1 [TpoBoauTh peduexcrio coOCTBEHHBIX
«IIoBTOpEHHE OCHOBHBIX JIOCTUKEHUM.
3aKOHOB, NOHSTHI 1 AHaIM3MpOBaTh PE3YJIbTAThl KOHTPOJIBHOU
Teopuii kypca 10 xiacca» paboTHI M BBICTPanBaTh MyTH AOCTH)KECHHS

JKEIaeMOTo
YPOBHSI YCTICITHOCTH.

I Mukpomup. ATom. 34 CeHTs6pB -
BemecrBa Jexabpn

8-10 | OcHoBHBIE cBeEeHHS O 3 IIpuBOANTH OKA3aTENBCTBA CIIOKHOTO

CTPOCHUHN aTOMa

cTpoeHust aroMa. ONHCHIBATh MOJIEIH
ctpoenus aroma Jlx. Tomcona, D.
Pesepdopna u H.bopa u ananu3upoBath ux
COCTOSITEIIBHOCTb.

XapakTepu30BaTh BaKHEHUIINE
3JIEMCHTAPHBIC YaCTUIIBI,

obpasyromiue aToM (TPOTOHBI, HEUTPOHBI U
JJIEKTPOHBI);

KOPILYCKYJIIPHO-BOJIHOBOHM Jyajli3M
JJIEKTPOHOB.

ITepeBoanTh MHPOPMALINIO O CTPOCHUH
aToMa, OTPaKEHHYIO C TOMOIIBIO
CHMBOJIMKH IEPHONYECKON CUCTEMBI B
3JIEKTPOHHBIE (POPMYITBI XUMUIECKIX
3JIEMEHTOB.




VYcTaHaBNIMBaTh B3aUMOCBS3b MEXIY
Maccoi aTOMHOTO SApa U €To 3apsaoM Ha
MPUMEPE U30TOIIOB.

XapakTepu3oBaTh CTPOCHUE 3JIEKTPOHHOMN
000JI09KH aTOMOB M UX 3JIEKTPOHHBIE CIION
WJIN SHEPTETHIECKUE YPOBHH.

11

IIpakTrdeckas padora
Nel «3yuenue
¢ororpaduii TpekoB
3apsDKEHHBIX YaCTHID)

WzyuaTs poTorpadmu TpeKoB 3apsHKESHHBIX
YaCTHULI, aHATTM3UPOBATh X, AENATh BEIBOJIBI
W MHTEPIIPETHUPOBATD UX.

13

OTkpbITHE
J.1.MeHnneneeBbiM
IIepuonuueckoro 3akoHa

XapakTepu3oBaTh 00LIHE MPEIITOCHUTKI
CTaHOBJICHUS

€CTECTBEHHOHAY4YHOIl TEOpUH Ha ITpuMepe
MEPHOINYECKOTO 3aKOHa.

PackpbIBaTh BOJIIOIHIO NEPBOHAYABHBIX U
COBPEMEHHBIX MPEACTABICHUH
€CTECTBEHHOHAYYHOH

TEOPHH Ha NpHUMeEpPE TpeX HOPMYITHPOBOK
MEPHONIECKOTO 3aKOHA.

Co3naBaTh MOJIENH C BBIZCICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa 1
X TOpEeACTaBJIICHUEM B
MPOCTPAaHCTBEHHO-TPahUUECKON MK
3HAKOBO-CUMBOJIMUYCCKOU (hopMe.
[Iporuo3upoBarh CBOMCTBA XUMUYECKUX
DJICMEHTOB U UX COC}II/IHCHI/Iﬁ Ha OCHOBEC
MIEPHOANIECKON CHCTEMBI
J.N.Menneneena.

KoHCcTpynpoBaTh NepHOANIECKYIO TaOIUITY
XMMHUYECKHX JIEMEHTOB C HCIIOJIb30BAHUEM
KapTOYeK.

JlaBaTh XapaKTEPUCTHKY HJIEMEHTOB MaJIbIX
TMEPUOA0B IO UX MOJIOKCHHUIO B
nepuoauueckon cucreme .M. Menpeineesa.

16

3HayeHue
Ilepuoguueckoro 3akoHa
u [lepuoanueckoit
CHCTEMbI XUMHYECKUX
3JIEMEHTOB
J.N.Menneneena st
tdhopmupoBarnss EHKM

Paznnuath Bkl Kiaccudukanuu:
€CTECTBEHHYIO M HCKYCCTBEHHYIO.
BremosssaTe npAMO€ ICAYKTUBHOEC
JIOKa3aTeNbCTBO IS IEPHOIMUECKOTO
3aKOHa Ha MMPUMEPE OTKPLITHS TaJlIns,
CKaHIMs U TepMaHUsL.

XapakTepu3oBaTh BKJIAJ IEPHOANIECKOTO
3aKOHA U

MEPHOANIECKON CHCTEMBbI XUMHYECKUX
anemenTtoB J1. U.

MeHzeneeBa B pa3BUTUE HAYKU U
MNOHMUMAaHUE XUMUYECKON KapTHUHBI MUpa.

17

Biiaroponbie razsl

OOBACHATD HHEPTHBIE CBOICTBA
0JIarOpPOJTHBIX Ta30B OCOOEHHOCTSIMHU.
CTPOCHHUS MX aTOMa.

YcTaHaBIMBAaTh COOTBETCTBHE MEXKIY
CBOMCTBaMH 0JIATOPOIHBIX Ia30B U MX
MPAKTHYECKUM

MPUMEHEHHUEM

18

HMonnas xumudeckas
CBA3b

XapakTepu3oBaTh HOHHYIO CBSI3b KaK CBSI3b,
BO3HUKAIOIIYIO IyTEM OTJIa4M UJIU pUuemMa
3JIEKTPOHOB.

KnaccuguimpoBats HOHBI IO pa3HBIM
OCHOBaHUSIM. Y CTaHaBJIMBATh 3aBUCUMOCTb
MEXIy THIIOM XHMHYECKOH CBSI3H, THIIOM
KPUCTAJUTMYECKOHN PEIIeTKH 1
(hPM3MIECKUMHU CBOHCTBAMH BEIIECTB.

19-
20

KoBanenTHas
XAMUYECKAs CBSI3b

XapakTepu30BaTh KOBAJICHTHYIO CBS3b Kak
CBS13b, BOSHHKAIONIAS 33 CUET 00pa30BaHUs




00IIMX 3JIEKTPOHHBIX Nap IIyTeM
HepeKPbIBaHMS ICKTPOHHBIX

opburaeii.

KnaccuduiupoBaTh KOBaJICHTHEIE CBS3H 1O
Pa3HBIM OCHOBAHHSIM.

YcraHaBIMBaTh 3aBUCHMOCTE MEXKTY THIIOM
XUMHYECKOH CBSI3H, TUIIOM
KPHUCTAJUTMUECKOH PEeLIeTKU U
(pU3MUECKMMU CBOWICTBAMH BEIIECTB.

22

MeTaiel U CIIaBbI.
MeTtamnuueckas
XUMUYECKas CBI3b

XapakTepu30BaTh METANINYECKYIO CBSI3b
KAaK CBSI3b MEXJy aTOM-UOHAMHU B MeTallIax
W CIUIaBax IMOCPEJCTBOM 0000IIECTBICHHBIX
BaJICHTHBIX

3JIEKTPOHOB.

KraccuummpoBats MeTauIbl O pa3HbIM
OCHOBAHUSIM

OOBSICHATD SANHYIO IPUPOAY XUMHUUECKHX
CBsI3eH.

YcTaHaBIMBATh 3aBUCUMOCTD MEXKY THIIOM
XUMHYECKOH CBSI3U, TUTIOM
KPUCTAJIJINYECKOU PEIETKU U
(pu3MUECKMMU CBOWICTBAMH BEIIECTB.

23

MonexynspHo —
KHUHETUYECKas: TEOPHsI

XapakTepu30BaTh SBOJIIOLUIO CTAHOBJICHHUS
TaKkou

DyHAaMEHTaIbHON €CTeCTBEHHOHAYYHOH
TEOpHH, KaK

MOJIEKYJISIPHO-KMHETHYECKAsT U €€
OCHOBHBIE MTOJIOKEHHS.

ApryMeHTHpOBATh 3Ty TEOPHIO HA OCHOBE
U3yYEHHBIX B OCHOBHOM HIKOJIE T'a30BBIX
3akoHOB boitngaMapuorra, apns u I'eit-
Jlroccaxa.

PackpsIBaTh pOIb MOIETUPOBAHUS
(abCoIIOTHO yIIpyTUe CTOJIKHOBEHUS,
H7ieabHBIN ra3) B CTAHOBICHHH
€CTECTBEHHO-HAYYHOU TEOPUHU.

OnwuckIBaTh arperaTHbIe COCTOSHUS
BEIIIECTB M B3aUMHBIE IIEPEXO0/IbI MEXTY
HUMH.

IonTBepxnaTh TEOPETHUECKHE MOTOKEHUS
9KCHEPUMEHTANBHO.

24

Al’“pel"aTHLIe COCTOSAHHA
BCIICCTBA

XapakTepuzoBaTh TBEPJOE, KUIAKOE U
ra3o000pa3HOe COCTOSHHE BELIECTB,
a TaKKe B3aMMHbIE NTEPEX0/Ibl MKy HUMHU.
OnwuceIBaTh MIa3My H
KJIacCH(UIPOBATH €€ B 3aBUCUMOCTH OT
TEeMIepaTyphl.
YcTaHaBIMBaTh IPUYUHHO-CIICACTBEHHBIE
CBSI3M MEXKIY THIIOM IUIa3MEI U €€
MIPUMEHECHHEM.

25-
26

IIpuponnsiii ras

XapakTepu3oBaTh COCTaB U OCHOBHbIE
HaIpaBJICHUS

HCIIOJIB30BaHUS U IEpePabOTKU
MPUPOJHOTO raza. Y CTaHaBJIMBATh
3aBHCUMOCTh MEXIy 00BbeMaMu

JIOOBIYM IPUPOIHOTO Taza B PO u
OIOKETOM.

HaxonuTs B3aMOCBSI3b MEXKAY H3yIaeMbIM
MaTepHaIoM U OyIymei
poeCCHOHANTBHON NesITEIPHOCTEIO.




CoOmnroaTh mpaBuiia SKOJIOTUICCKH
rPaMOTHOTO

TIOBEJICHHS M 0€301TacHOT0 OOpaIIeHus ¢
MPUPOTHBIM Ta30M B OBITY U Ha
MPOU3BOJICTBE.

OmnpenensiTb NPUHAICIKHOCTD BEIIECTB K
Pa3UYHBIM THIAM (TIPEeIeSIbHBIM I
HETpeeIbHBIM) | KJaccaM
YIICBOJOPOIOB.

Ha3biBaTh OTI€TBHBIC IPEICTABUTEIN
AJIKAHOB U AJIKEHOB.

HaOirogath ¥ ONUCHIBATH
JIEMOHCTPAIIMOHHBIH YKCIICPUMEHT C
MOMOIIBIO POJTHOTO SI3bIKA U SI3bIKA
XHUMMH.

O06001maTh 3HAaHUA U JEIaTh BEIBOILI O
3aKOHOMEPHOCTSIX M3MEHEHHsI CBOWCTB B
TOMOJIOTHYECKOM PSIIy TPEeTbHBIX
YIJIEBOJIOPOJIOB.
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[IpakTrueckas padbora
Ne2 «Ilomyuenue,
cobupanue u
pacro3HaBaHUE T'a30B»

IMTonyuats, coOupaTh U paco3HaBaTh
BOJIOPOJI, KUCTIOPOJ, YTJIEKUCIbIH ras3,
aMMHaK U 3TUJIEH.

BhInonHATE ¢ cOOM0ICHUEM TIPaBUII
TEeXHUKU 0€30I1aCHOCTH XUMHUYECKHH
9KCIEPUMEHT.

HabGmonats 3a npoBeeHnEM
9KCIIEPUMEHTA.

AHanM3UpOBaTh PE3yIbTaThl
9KCIIEPUMEHTA.

O1eHNBaTh ¥ MHTEPIPETUPOBATH
PE3yJIbTATHI 3KCIIEPUMEHTA.

28

Kunkue BemecTsa.
Hedrs

XapakTepu3oBaTh COCTaB M OCHOBHbIE
HarpasJIeHUsI

UCIIONIb30BaHUS M NepepaboTku HePTH.
YcTaHaBIMBaTh 3aBUCHMOCTD MEXKIY
obbemamu J100b14M HeTH B PD 1
6ro/pkeToM. HaxoauTh B3aMMOCBSI3b MEXKIY
H3y4aeMbIM MaTepuaioM U Oyaymieit
npodeccroHaIBHOM NesITeILHOCTHIO.
[TpaBuna 5KOJIOTHYECKH TPAaMOTHOTO
MIOBE/ICHUS U

0e30macHOTO OOpaIeHus ¢
HePTENnpoayKTaMu B OBITY U Ha
IPOU3BOACTBE.

29-
30

TBepnoe cocTosiHuE
BemiecTBa. JKugkue
KPHUCTaJIIBI

CpaBHI/IBaTB KPUCTATIITMYECKUEC U
amMop(HBbIC BEIIECTBA. Y CTAHABINBATD
3aBUCUMOCTb MEXKIY CBOMCTBaMH
aMOp(I)HI)IX BCHICCTB U UX IPUMCHCHUEM.
XapakTepu3oBaTh OTHOCUTEIBLHOCTh
HUCTHUHBI B XUMHH

Ha NpUMepe JBOUCTBEHHOTO MOJIOXKEHUS
BOJIOpOJA B

HNEPUOIUUECKON CUCTEME, ENIEHUS
XUMHMYECKOH CBSI3U HA THIIBL,
B3aUMOOOYCIIOBIEHHOCTH (PU3NIECKUX
CBOMCTB BEILIECTB U TUIAM HX
KPUCTAJIINYECKON

pELIETKH.

OnuceIBaTh KUAKUE KPUCTAJLIIBI, KaK
MPUMEP OTHOCHTEILHOCTH ENEHUS
BEILECTB HA THIIBI 10 UX

arperaTHoOMy COCTOSIHHIO.
KitaccuduimpoBars XuaKue KpUCTaJLIBL.




YcraHaBiIMBaTh 3aBUCHMOCTD MEXTY
CBOICTBaMH >KUIIKUX KPHCTAIIIOB U UX
NpUMEHEHHUS B TeXHUKe. [IpuBoauTh
HPUMePBl OTHOCHTEILHOCTH HCTHH M3
Omosornu v QU3NKH.

31

Knaccudukarus
HEOPraHMYECKUX
BEILIECTB U €€
OTHOCHUTEJILHOCTD

Kiaccudumnuposats BemecTsa 1Mo ux
MPONCXOKICHHIO.

KiaccudumupoBaTs IpocThie BEIECTBa U
JIOKa3bIBaTh

OTHOCHUTEJILHOCTh 3TOW KJacCH(UKALINH.
OOBSICHATH NPUYUHBI MHOT000pa3us
MPOCTHIX BEIECTB SBJICHUEM AJTIOTPOIHU
U, B CBOIO 04€pe]Ib, IPUUMHBI 3TOTO
SIBJICHUSL.

KraccuumpoBats cloXKHBIE BELIECTBA U
JIOKa3bIBaTh

OTHOCHTEJIHOCTb 3TOH KJIacCH(HUKANH.

32-
33

Knaccudukarus
OpPTaHUYECKUX
COEIMHEHN N

CpaBHHBATh HEOPTAHUIECCKHE U
OpTaHUYECKHE BEIECTBA.
XapaKTepHu3oBaTh 0COOCHHOCTH
OpPTraHHUYECKUX BEIICCTB.

DopMyIUPOBaTH OCHOBHBIE MOJIOKEHUS
TEOPUU XUMHUYECKOTO CTPOCHHUS.
OOBSICHATH NPUYUHBI MHOT000pa3us
OpraHNYECKUX

COEIMHEHUH.

Knaccugummposats opraHmdecKue
COCIMHEHUS 110 3JIECMEHTHOMY COCTaBY H I10
(hYHKIIMOHATTLHBIM

TpyIIIaM U JOKa3bIBaTh OTHOCHTEIBHOCTh
3TOH

KIaccu(UKaIum.

35

ITonumepsl

OnepupoBath NOHATHIMHA XUMUHU
MOJIIMEPOB.

Paznnuars PpCaKuu nojJnuMepusaliu u
MOJIMKOHICHCAIUH.

XapakTepu30BaTh OHOMIOJIUMEPHI U UX
POJIb.

XapakTepu30BaTh MJIACTMACCHI,
KIaccu(UIPOBATH MX, HA3HIBATh
MpeJcTaBUTeNeH 1 001aCTH TPUMEHEHHS
TTacTMacc.

XapakTepu30BaTh BOJOKHA,
KIaccu(UIPOBATh MX, HA3HIBAThH
mpeacTaBuTeNeil n ooiacTu

IIPUMEHCHUA BOJIOKOH.

OmnuceIBaTh HECOPraHUYCCKUE MTOJIMMEPHI,
KJIaCCU(PUITUPOBATH UX, HA3bIBATh
IpeacTaBuTeNeii 1 00IacTH MPUMEHEHHS.

36-
37

CMmecH, uX COCTaB 1
CHOCOOBI pa3IeeHus

XapakTepru3oBaTh CMECH KaK CUCTEMY
BemiecTB.  KiaccuuupoBats ux u
OTpaXKaTh COCTAB C MMOMOIIBI0 HAXOXKICHHUS
00BEMHOM HIIK MAaCCOBOM H0JIeH
KOMIIOHEHTa CMECH.

OnwuckIBaTh CIOCOOBI PAa3/ICIICHUS CMECEH.
Habaroath 1 OIUCHIBAThL
JIEMOHCTPAIMOHHBIM XUMHYECKHUI
IKCIIEPUMEHT.

Co0urro1aTh IpaBmIIa TEXHUKH
0€30TacHOCTH, TPOBOAMTD Ja00PATOPHBII
JKCIIEPUMEHT, HaOI0IaTh €ro,
(hUKCUPOBATH PE3YNILTAThl HAOIIOICHHS U




MHTEPIPETHPOBATH HX.

38-
39

JucnepcHble CUCTEMBI

XapaKTepu30BaTh Pa3INIHbIC TUIIBI
JIMICTIEPCHBIX CUCTEM Ha OCHOBE OT
arperaTHoro COCTOSTHHMS

JUCTIEPCHOM (hasbl U AUCTIEPCHOHHON
Cpenpl.

PackpbIBaTh posb pa3IUYHBIX THIIOB
JUCTIEPCHBIX CUCTEM B XKHU3HU MPUPOABI U
oO1miecTna.

40

IIoBTOpEHuE u
000011IeHne 1Mo TeMe
«CtpoeHue aToMa U
BEIIECTBAY

O0600111aTh OCHOBHBIE CBEACHUS 10
KOHKPETHOU MPOOJIEMaTHKE, BBIACIATH U
XapaKTepU30BaTh

Ba)KHEHIIINE TIOHTHS, 3aKOHBI M TCOPHH.

41

KonrponbHas padora Ne2
«CTtpoeHue aToMa 1
BEILIECTBA

[IpoBomuth pedekcro COOCTBEHHBIX
IOCTHIKEHUH.

AHaNM3APOBaTh PE3YyNbTATHl KOHTPOIBHOM
paOoTHI U BBICTPAaWBaTh ITyTH JOCTIKCHHUS
JKEJIAEMOTO YPOBHS YCICTITHOCTH.

Xumuyeckue peakuuu

13

Hexadps -
SluBapnb

42-
43

XUMHUYECKUE PeaKIUU 1
UX KiIaccuUKaIuu

CpaBHHBATh XUMHUECKUE U (PUINICCKUE
SIBIICHUSL.

Knaccuduimposats peakipu mno
Pa3ITUYHBIM OCHOBAHUSIM.

ApPTryMEHTHPOBAHO XapaKTepU30BaTh
Ka)KZIbIM TUI U BUJ XUMUYECKUX PEAKIUN.

HaOmronats 1 onuceIBaTh
JIEMOHCTPALIMOHHBIN XUMUYECKUM
SKCIIEPUMEHT.

44-
45

CKOpOCTbh XMMHUYECKOH
peaknuu

XapakTepHu30BaTh CKOPOCTh XMMHUYECKOH
peakuu 1 (paKkTOpHI ee 3aBUCHUMOCTh
CKOPOCTH XUMHUYECKOM

peakUuu OT IPUPOJIbl pEAruPYIOIIUX
BEILIECTB, UX KOHLEHTPALUU, TEMIIEPATyphI,
IJIOIA I COPUKOCHOBEHUS BEILIECTB.
[TpoBoauTh, HAOMIOIATH M OMTUCHIBATH
XUMHUYECKUH

3KCHEPUMEHT C IIOMOUIBIO0 POJHOTO SI3bIKA U
SI3BIKA XUMHH.

46

O6paTuMocTh
XMUMHUYECKHUX PeaKIii

XapakTepHu3oBaTh COCTOSHUS XUMHUECKOTO
PaBHOBECHS U CIIOCOOBI €T0 CMEIICHHUS.
[IpenckaspiBaTh HaNpaBI€HUE CMEIIECHUS
XHMHYECKOTO PaBHOBECHS ITPU U3MEHEHUU
YCJIOBUN NIPOBEJCHUS

00paTUMON XUMHYECKON PEeaKIINH.
Habnrogate 1 ONKMCHIBATH
JIEMOHCTPAIMOHHBIM XUMUYECKHI
JKCIIEPUMEHT.

47

IIpakTryeckas padora
Ne3 «Uzyuenune
XUMHYECKUX PEaKIIUii»

KnaccudunupoBaTh XUMUYECKUE PEAKITH
10 Pa3IMIHBIM OCHOBAHHUSIM.
Xapaktepn3oBaTh (PaKTOPHI, OT KOTOPBIX
3aBUCHUT CKOPOCTH NPOTEKaHNsI XUMHYECKUX
peakIuii, Ha KOHKPETHBIX IIPUMepax.
[TpoBoaNTH C COOIIOEHUEM TIPaBHIT
TEXHUKH 0€30MaCHOCTH XUMHYECKUI
9KCIIEPUMEHT, HAaOII0JaTh 3a HUM,
OLICHMBATh PE3yJIbTaThl HAOJIIOICHHH,




BBIBOJIBI, 1 HHTEPIPETUPOBATH PE3yIbTATHI
HaOJIFOeHNI HAa OCHOBE BLIBOJIOB.

48-
49

OKHCITUTEIIEHO —
BOCCTaHOBUTEJIbHBIC
peaxmuu (OBP).
DnexTpom3

XapakTepu30BaTh OKHUCIUTEIHHO-
BOCCTAHOBHTEIIFHBIE PEaKITHH KaK
MIPOIIECCHI, TIPU

KOTOPBIX U3MEHSFOTCS CTETICHN OKUCIICHHS
aTOMOB.

XapakTepHu30BaTh IEKTPOJIU3 KaK
OKHCJIUTEILHO-BOCCTAHOBUTEILHBII
MPOLIECC TSl pacIlIaBOB U

BOJHBIX PACTBOPOB 3JIEKTPOIHUTOB.
PackpbIBaTh MPaKTUYECKOE 3HAYCHUE
JNEKTPOJIN3A.

ITpoBomuTh, HAOMIONATH U OMTHUCHIBATH
XUMHYECKHH YKCIIEPUMEHT C ITOMOIIBIO
POJHOTO SI3BIKA U SI3BIKA XUMUIL.

50 -
51

XuUMHYECKHE UCTOIYHUKHI
TOKa

XapakTepu3oBaTh XUMHIECKHUE HCTOYHUKH
TOKa: TAJIbBAHUIECKUE IICMEHTBHI,
Garapeiiku, akKyMyJIITOPEL, - Kak
puOOpPHI, MPeoOpa3yoINe XUMUIECKYIO
SHEPTHUIO B BJIEKTPUUECKYIO.

52

[TpakTnyeckas pabora
Ned «Cobopxka
TraJbBaHUYCCKOI'O
AIIEMEHTA U UCIIBITAHHE
€ro JIEUCTBUS»

[IpoBOIUTH B COOTBETCTBUH C TPABUIIAMHU
TEXHUKH 0€30IaCHOCTH (PU3HUUCCKUIT
9KCIIEPUMEHT, HaOII0IaTh ero,
(hUKCHUPOBATh PE3y/IbTATHI HAOIIOICHHIA,
JIeNIaTh BBIBOJBI M HHTEPIPETHPOBATH
Ppe3yNbTaThl HAOOACHHIA.

53

IToBTOpEHUE N
0000IIEHNE IO TEME
«XAMUYECKUE PEAKITIH»

O060011aTh OCHOBHBIE CBEAEHUSA I10
poOJIeMaTHKE TEMBI, BBIACIATH U
XapaKTepU30BaTh BaKHEHTIIHE

TIOHSTHS, 3aKOHBI i TCOPHH TEMEI.
[TpuMeHATh WX IS pelIeHUs] KOHKPETHBIX
3aJaHuH.

54

KontponsHas pabora Ne3
«XUMHUUYECKHUE PEAKLIUN

[IpoBomuts pedekcuto COOCTBEHHBIX
JOCTHIKEHUH.

AHanM3MpoBaTh PE3yNbTAaThl KOHTPOIBHOU
pa60T1)1 u BI)ICTpaI/IBaTI) HyTI/I JOCTHUXCHUA
JKE€JIAeMOT0 YPOBHS YCIIEUIHOCTH.

1\

3nopoBbe

22

SuBaps - Mapr

55-
56

CucreMaTHIECKOE
MOJI0’KEHUE YEJIOBEKA B
MUpE )KABOTHBIX

XapakTepu30BaTh TAKCOHOMETPHIO
4eJI0BEeKa U apTyMEHTHUPOBATh OTHECCHUE
YeNoBeKa K TOMY MM HHOMY TaKCOHY B
COOTBETCTBHH C

XapaKTePHBIMU PU3HAKAMHE JAHHOTO
TaKCOHa.

CpaBHHBATH YEIOBEKA U
94eJI0BEKOOOPa3HBIX 00E3bsIH.
YcTaHaBIuBaTh MMPUYUHHOCJICICTBECHHBIC
CBsI3U

MEXIY MPAMOXOXKIACHUEM U
0COOEHHOCTSIMHU CKeJleTa YeJloBeKa.
ApPryMEHTHPOBATEH TE3HC O TOM, YTO PyKa—
3TO

OpraH ¥ MPOAYKT TPYIa, a YSIIOBCK HE
TOJILKO

OMOJIOTHYECKOEe, HO U COIHAITBHOE
CYIIECTBO.

Pa3znu4ath nepByro U BTOPYIO CUTHAJIBHEIC
CUCTEMBL.

57-
58

I'eHeTuka denoBeka u
MCTOABI €€ N3YUCHUA

OrnpenensiTe BaXKHEUIITNE TTIOHSATHUS
T€HETUKHU.




XapakTepu30BaTh TCHOM YEIOBEKA U
MPaKTHIECKOE 3HAUCHUE €TI0 Pacn(ppOBKH.
[IpoBOOUTH CpaBHUTENBHBIN aHAIU3
METOJIOB U3Y4YEHHsI TCHETUKH YEIIOBEKa U
UX pe3yIbTaTHBHOCTH.

59 -
60

dusuka yemoBeka

YcTaHaBAMBATE 3aBUCHMOCTD MEKIY
CTPOCHHEM, BBITIONHAEMON QYHKIHEH 1
(huznuecKuMu

3aKOHOMEPHOCTSIMHU OPraHOB ¥ CUCTEMA
OpraHOB YeJIOBEKa.

Boiaensats CTpyKTypHBIE €JUHUIIBI TTOYEK
(aedpon), nerkux (ampBeosa), HEPBHOM
crcTeMbI (HEHpOH) U JIp.

HaspBate mpubopsl, npuMeHsIeMbIC IS
W3MEPEHUs BAKHEHIINX ITapaMeTpOB
(hYHKIIMOHUPOBAHUS OPTaHOB M CUCTEM
OpTaHOB YEIIOBEKA.

[IpakTH4ecku OCyIIECTBISATh H3MEPCHIE
MyJIbCa, TaBJICHUE, OCTPOTHI 3PCHHUS,
TeMIepaTypsbl Tena.

61-
62

XHUMMUS YeJIOBEKa

JlaBaTh KaYECTBEHHYIO U KOJIMYECTBEHHYIO
XapaKTEPUCTUKY XMMHUUYECKUX 3JIEMEHTOB U
BEILIECTB, 00Pa3yIOLIHMX TEJIO YEIOBEKa.
KitaccuduimpoBats X U pacKpbIBaTh UX
POJIb B XKU3HEAEATEIbHOCTU OPraHU3Ma
YeJloBeKa. AHAIU3UPOBATh NPUIUHBI U
MOCTIECICTBHS N30BITKA HITH HEJOCTATKA
OTIEIbHBIX XUMUYECKUX JIIEMEHTOB B
OpraHu3Me YeJIOBeKa.

63

BurtamuHb!

OnpenensiTh BUTAMHHBL, KaK OHOJIOTHIECKA
aKTUBHBIC BEIECTBA.

Knaccugumnumpoats BUTAMUHBL
XapakTepu3oBaTbh BOJOPAaCTBOPUMBIH
BuTaMuH C M )KMPOPACTBOPUMBIN BUTAMUH
A, a Tak)Ke MX aBUTAMHUHO3BI.

Coburoath ipaBuiia 6€30MacHOTo
MPUMCEHCHUSA BUTAMHUHOB.

64

I'opmoHBI

CpaBHHMBATh HEPBHYIO U T'yMOPATBHYIO
PETYISALUN IPOLECCOB KU3HEACATEIbHOCTH
OpraHu3Ma.

KiraccuduimpoBaTs TOpMOHEI 110 JKene3am,
KOTOpBIE UX IPOJYLHUPYIOT U T10
XUMHYECKOHN MPUPOJIE.

XapakTepru3oBaTh WHCYIIHH, aIpeHAINH H
CTepOHIHbIC TOPMOHBI, a TAKXKE PE3yJIbTaT
THIep- ¥ TUNO(GYHKINH JKeNne3 BHyTPEHHEH
CEKpelHu.

65

JlexapctBa

PaznmuyaTh XAMHOTEPAIIHIO U
thapmakoTepanmio. [lepcoHndunmponars
JIOCTHKEHUS APEeBHEN, HOBOM U HOBeHIIEH
M€ IUIUHBL.

Knaccugummpoats iekapcTBEHHBIE
cpencTsa.

XapakTepHu30BaTh alTKAIOHU/IbI, BAKIIUHEI,
aHTHOUOTHUKH.

ApryMeHTHpOBATh NaryOHbBIC MTOCIIEACTBUSL
HapKOMAaHUHU.

CobmoaTh npaBuia 6€30macHoOro
MIPUMEHEHHUS JIEKapCTBEHHBIX

CPEJICTB.




66

310poBBIit 00pa3 )KU3HU

Paznuyats pusnueckoe, NICUXUYECKOE,
HPaBCTBEHHOE 3/10POBbE
XapaKTepHU30BaTh.

ApryMeHTHPOBATh BEIOOP ONTHMAaIbHBIX
(hakTOpOB 3IOPOBOTO 0Opa3a KU3IHMU.
ApryMeHTHPOBATh NaryOHbIe TOCICICTBHS
TabaKOKypeHHs, alIKOTOJIM3Ma U

HapKOMaHUHU.

67 ®duznka Ha ciayxoe VYcTaHaBNIMBaTh 3aBUCUMOCTb MEXKIY
3I0pOBBsI UEJIOBEKA NPUHIUIIOM JAEHCTBUS QU3NUECKUX

IpUOOPOB AT AaHTPOIIOMETPHH,
JIMarHOCTUKH U TEpaluy U 00JIacTsIMU
IIPUMEHEHHUS B BaJICOJIOTUM U MEJHULIMHE.
[TpuMeHSITh HEKOTOPBIE IPHOOPEI ISt
OTAETBbHBIX aHTPOTIOMETPUIECKIX
U3MEpEHU.

Co0imonaTh TeXHUKY 0€30IIaCHOCTH PH
paborte ¢ mpudopam, ColepKANMH PTYTh,
paboTaronuMu

IOJT HAIIPSDKEHUEM HITH C UCTIOIb30BaHUEM
Pa3IUYHBIX BUIOB U3ITyYCHHUS.

68 CoBpeMeHHEBIC [T03HAKOMUTBCS ¢ MEUIIMHCKUMHE
MEIUIUHCKHE TEXHOJIOTHSIMU TUarHOCTUKY 3a00JIeBaHUI
TEXHOJIOTHH VmeTs nmpescTaBieHne 0 HOPMaJIbHbIX

3HAUCHMAX (PU3HOJIOTHICCKUX MOKa3aTenei
OpTaHHU3Ma YeJIOBEKa.

69 WudexnmnonHbIe [To3HakoMUTHCS ¢ HH)EKINOHHBIMA
3a00JeBaHus U UX 3a00JICBaHMSIMH M MX BO3OYAUTEISIMH.
npoduirakTHKa HmeTs mpesacTaBiIeHUE O MPUHINIIAX

paboTHl IMMYHHOM CHCTEMBI.
O06cynuTh crmocoObl MPOGUITAKTHKH
MHQEKITMOHHBIX 3a001eBaHHil.

70 Hayka o mpaBuibHOM BcnoMHUTB MIPUHIKIIBL

MUTaHUU (hyHKIIMOHMPOBAHUS MHUIIEBAPUTEIBHON
CHCTEMBI.
ITo3HaKOMUTBCSA C OCOOCHHOCTSAMH HAYKH —
JIUETOJIOTHSL.
AHanu3upoBaTh MUIIEBHIE JOOABKU B
MPOJIyKTaX MUATAHUS: UX TOJIB3Y U BpeX

71 IpakTryeckast pabora Ne PaccunThiBaTh CyTOYHBIN pallMOH MUTAHUS
5 «MccnenoBanue CpaBHUBATH JIJaHHBIE PACYETOB C
MPOTOPIIMOHAIBHOCTH HOpPMaTHBaMH, aHAIN3UPOBATH UX
COOCTBEHHOT'O palnuoHa COOTBETCTBHE
MUTaHMs, IPOBEPKA CocTaBisTh ONITHUMAIIBHBIA COCTaB
COOTBETCTBHSI MacCHI TeJia CYTOYHOTO THIIEBOTO PAI[HOHA B
BO3PaCTHOI HOpMEY. COOTBETCTBUH C HOPMATHBAMH

Brrunciars Maccy Tena M OmpeaessTh
COOTBETCTBUE BO3PACTHOM HOpME

72 IIpaktuueckas pabora Ne AHanM3UpOBaTh PE3YNbTATHI AHATU30B,
6 « Unrepnperarust CPaBHHUBATH C ITATOHAMH.
pe3yapTaToB 00IIEero [Ipennomnarats NpUYUHBI OTKJIIOHEHUS OT
aHaIM3a KPOBH ¥ MOYM». HOPMBI.

73 [Ipaktrueckas pabora Ne OneHuBaTh MHIMBHYalbHbIN YPOBEHb

7 «Ornenka
WHIUBUAYAIEHOTO
YPOBHSI 3I0POBBSI.

310POBbs B YCJIOBHBIX €AMHUIIAX,
(1)I/IKCI/Ip0BaTI) HX U CpaBHUBATH C 3TAJIOHOM.
AHaJ'II/I3I/Ip0BaTL PE3YIbTAaTbl COCTOSAHUA
COOCTBEHHOTO 340pOBbA U MIPUYHHEI €TI0
OTKJIOHCHUA OT HOPMBI.




[Mpeanarath MyTH TOCTHKEHUS KETAEMOTO
pe3ynbTara.

74

IIpakTrdeckas pabora Ne
8 «O1eHKa
OHOJIOrHYECKOTO
BO3pacra»

OrneHnBaTh HHINBHUTY aTbHBII
OHOIOTHYECKHI BO3PACT B COOTBETCTBHH C
MIPENI0KEHHON

METOIUKOM.

ConoCTaBIATh PE3YIBTATH COOTBETCTBHSA
COOCTBEHHOTO OMOJIOTHIECKOTO BO3PAcTa C
KaJICHJIapHBIM BO3PACTOM.

PaccunThIBaTh HHACKC CTAPCHUS U
aHAITU3UPOBATh Cr0 3HAYCHHE.
Omnpenensats hakTopsl 00pasa KHU3HH,
BIHSFOIIMC HA OMOJIOTHYCCKUI BO3PACT.

75

IIoBTOpEHue u
0000111eHIE TI0 TEME
«YemnoBek u ero
310pOBbE»

O0001IaTh OCHOBHEIE CBEACHHUS IO
MpOOJIEMAaTHKE TEMBI, BBLICIATH U
XapaKTepU30BaTh BaXKHeMINE

TIOHSATHS, 3aKOHBI 1 TCOPUH TEMBI.
[TpuMeHATH WX IJIs peIIeHns] KOHKPETHBIX
3aJaHuN.

76

KontponsHas padora Ned
«UYenosek u ero
3I0pPOBBE»

[IpoBomuth pedekcuto COOCTBEHHBIX
IOCTHIKEHUI.

AHan3upoBaTh Pe3yIbTaThl KOHTPOIHHOM
paOOTHI U BBICTPAUBATh ITYyTH JOCTHKCHUS
JKEJIaeMOT0 YPOBHSI YCIIEIIIHOCTH.

CoBpemenHoe
ecTecTBO3HAHME HA
caIyx0e uejoBeKa

22

Mapr - Maii

77-
78

OneMeHTapHBI 1
3JIEMEHTapHBIE YaCTHUIIbI

OmnpenensiTb NpeaMeT U3y4eHuUs QUUKH
BBICOKHMX DHEPTUM.

Knaccudummposars GpyHnamMeHTaIbHBIE
3JIEMEHTapHbIE YaCTHIBI M UX
B3aUMO/ICHCTBUSL.

YcraHaBIMBaTh AHATIOTUIO MEXKITY
YacTHIAMH ¥ aHTUYACTHIIAMHU.
[IporHo3upoBaTh AanbHEHIINE TYTH
HCCIICIOBaHHS MaTEePHH.

79

Bonb1oit axpoHHBIM
KoJutaiiiep

OnuchIBaTh YCTPOHUCTBO W MPHUHIIMIT pabOTHI
60JBIIIOT0 aIPOHHOTO KoJUIaiaepa.
ApryMeHTHpOBaTh 6€30IaCHOCTB €T0
paboThI ISl OKPYKAIOIIET0 MUpa.
KoHkpeTusupoBath Hay4IHbIE 3aa4H,
KOTOPBIE PEIIAalOTCs C MTOMOIIBIO OOJIBIIOTO
aIpOHHOTO

KoJutaizepa.

80 -
81

DHepreTuka u
9HeprocoepexeHue

OnuceIBaTh NMPHUHIMI pabOTHI
3JIEKTPOreHepaTopa Ha OCHOBE HOHATHIT 00
3JEKTPUUECKOM TOKE U 3JIE€KTPOMAarHUTHON
WHTYKIUH.

KnaccugunupoBaTh 37€KTPOCTAHITUN B
3aBHCHMOCTH OT HCTOYHHUKA DHEPTUH.
INepcorn¢umpoBate HCTOPUIO
CTaHOBJICHUS] aTOMHOM YHEPTETUKH.
Xapakrepnu3zoBaTh MpuHIHUI padoTer ADC.
ApryMeHTHPOBaTh HEOOXOIMMOCTb
UCTIOJIb30BaHUsSI U Pa3BUTUS AaTOMHOM
SHEPreTUKU.

82

[Ipaktrueckas padora
Ne9 «M3yuenue saBneHus
31EeKTPOMarHuTHON
VHTYKLH»

CoOuparp 3JIEKTPUIECKYIO IIETIb.
HccnenoBaThb siBIEHUE 2IEKTPOMArHUTHOU
UHAYKIHH.

ITomy4yaTs UHIYKIIMOHHBI TOK.

Jlenath BBIBOABI HA OCHOBE IKCIICPHUMEHTA.




83-
84

IIponoBonscTBeHHAS
mpo0GyieMa U IMyTH eTo
petieHust

AHanu3upoBatb reorpaduio rojioza.
XapaKkTepu30BaTh COBPEMEHHBIC
HAaIpaBJICHUS PELICHUS
MPOJIOBOJIBCTBEHHON IPOOIEMBI.

85-
86

OCHOBBI OMOTEXHOJIOTHHI

XapakTepu3oBaTh TAKUE HATPABICHUS
HAYYHO-TEXHHUYECKOT0 MMporpecca, Kak:
OHMOTEXHOJIOT S,

reHHas, KJIETOYHast U OHOJIOrHYecKas
WH)KCHEPUU.

ApryMeHTHpOBATh CBOIO TOYKY 3PCHHS HA
HCIIOJIb30BaHUE TPAHCTCHHOW MPOITYKIINH B
MUTAHUH, IPUMEHCHUE CTBOJIOBBIX KIICTOK B
MEIULINHE.

87-
88

HanoTexHolornn u nx
pUMEHEHHE

OmnpenensTe HAHOTEXHOJIOTHUIO, KaK
MHTETPUPOBAHHOE HAIpaBJICHUE B
COBPEMEHHOM HayKe U POU3BOACTBE.
CpaBHUBATh JBa M0OX0/a, UCIIOJIb3yEMBIX B
HAaHOTEXHOJIOTHAX.

XapakTepHu30BaTh OTAEIbHBIE METOIBI
HAHOTEXHOJIOTHH.

Bri6upats TeMy 11 COOOIeHUs B
COOTBETCTBHHU CO CBOMMH
MPEANOUYTEHUSIMU, UCIIOJIb30BATh
pa3IMYHbIC UCTOYHUKH UHPOPMALIUH IS €€
PacKpBITHUS, TOTOBUTh

BBICTYIUJICHHE U IPE3EHTALIUU.

89-
90

YdeHnueckas
KOH(epeHII:
«"opu30HTHI
MPUMEHECHHUS
HaHOTEXHOJIOTHII»

CoBEpIICHCTBOBATH INIHYIO
HHPOPMAINOHHO-KOMMYHUKATHBHYIO
KOMIIETEHTHOCTD B TIPOIIECCE BEICTYIUICHHS,
JTUCKYCCHH IT0 UTOTaM

9TOTO BBICTYIUICHUS.

OOBEKTUBHO OLIEHUBATEL CBOIO
JIESATENBHOCTH B Mporiecce pedeKCuu.

91-
92

dusuka u ObIT

XapakTepu30BaTh €CTECTBEHHOHAYYHbIE
3aKOHBI U 3aKOHOMEPHOCTH, MOJI0KEHHBIE B
OCHOBY JICHCTBHS Pa3JINYHBIX OBITOBBIX
NEKTPUYECKUX MPUOOPOB U MPUHITUIIBI UX
paboTHI.

[TporHo3upoBaTh OCHOBHBIC HAIPaBICHUS
pa3BUTHS JOMaNIHEH pOOOTOTEXHUKH,
TEJICBUICHNUS, CITyTHUKOBOM U COTOBOH
CBSI3H.

AprymMeHTHpOBaTh HEOOX0IMMOCTh
WCIIONB30BaHUS B OBITY
sHeprocOeperaromux OBITOBBIX IPUOOPOB.
CobmronaTs Mepsl 6€30IaCHOCTH IPU
HCIIOJIB30BAHNN OBITOBBIX QJICKTPHUUCCKUX
prOOPOB.

93-
94

XuMus 1 ObIT

XapakTepu30BaTh €CTECTBEHHOHAYYHbIE
3aKOHBI U 3aKOHOMEPHOCTH, TI0JI0KEHHBIC B
OCHOBY JICUCTBUSI PA3JINYHBIX MOIOIIUX U
YHCTSIIAX CPEIICTB, MHCEKTHUIUJIOB,
XUMHYECKUX CPEJICTB

TUTUEHBI 1 KOCMETHKH.

AHaNM3UPOBATH ITUKETKHU Pa3TMIHBIX
MUIIEBBIX MPOJIYKTOB HA IPEIMET HX
0e30I1acHOTO U

JIO3UPOBAHHOTO MCIIOJIH30BAHMSI.
ApryMEHTHPOBATL CBOM BBIOOD MpH
HCTIOJIb30BAHUN TOU WM MHON XUMHUIECKOU
MIPOIYKITHH B OBITY.




95

CuHepreTuka

XapaxkTrepu30BaTb CUHEPI€TUKY U
CaMOOPTaHU3ANHNIO CII0)KHON CHCTEMBI.
PackpbiBaTh 3HaUEHHE CHHEPTETHKHU IS
MO3HAHMSA MaTEPHAIBHOTO MUpPA U
COIIMATBHOTO Pa3BUTHS OOIIECTBA.
CTpyKTypHpOBaTh MaTepHUAIBHBIA MUpP U
COOTHOCHTH €TO YPOBHH C
COOTBETCTBYIOIINMH pazjesaMu GHU3MKH.
XapakTepu3oBaTh (GOPMBI JABHIKECHHS
MaTepuy Ha KOHKPETHBIX MpUMepax

96- | EcrectBOo3HaHME U XapakTepu3oBaTh IPaBUIIO 30JI0TOTO
97 HCKYCCTBO CeYUCHUS U
noceioBateibHoCTh PuboHaYYH U
OIUCHIBATH UX MPOSIBJICHUS B KHUBOU
HPUPOJE.
YcTaHaBIMBaTh B3aUMOCBSI3b OMOHUKHU U
APXHUTEKTYPHI.
OneHNBaTh B3aMMOCBSI3b €CTECTBEHHBIX
HayK M HCKYCCTBA U €€ POJIb ISt HX
pasBHUTHSL.
98 [IpakTrueckas padbora BhINOMHATE «30710TOE CEUEHHE» OTPe3Ka,
Nel0 «M3yuyenune YEPTUTH «30JI0TOI» TPEYTOJIBHUK U
30JI0TOTO CEYEHHS Ha HPSMOYTOJBHHUK.
pa3IMYHbIX OOBEKTAX» AHanu3upoBaTh NPOU3BEICHHS HCKYCCTBA
Ha IIpeJMEeT COOTBETCTBHS «30JI0TOMY
CEYECHUIO» U IIPABUILY TPETEH.
BeicTpauBats KomMro3unuio Gotorpadun
WJIN PUCYHKa C y4ETOM IPAaBHIIA TPETEH.
VI Brxiiaj coBpeMeHHbBIX Maii
YYeHBIX B
¢opmuposanue EHKM
99- | Bxian poccuiickux CoBepIIEHCTBOBATh JIMYHYIO
100 | ydeHsIx B (hopMUpOBaHUE HHPOPMAINOHHO-KOMMYHUKATHBHYIO
EHKM KOMIIETEHTHOCTh B IIPOIIECCE BHICTYILIICHMSI,
101- | CoBpeMeHHBIE OTKPHITHS JIUCKYCCHH 10 UTOTaM 3TOTO BBICTYIIJICHHUS.
102 | poccuiickuX y4eHbIX OOBEKTUBHO OLICHUBATH CBOIO
JeATeIbHOCTh B IIpolecce pedIekcuu.
IIpuioxenue 1. Bocnurarenbnas padora.
Ne | Tema ypoka BocnurarenpHbIi 21€MEHT
1 | MHoroo6pasue YMeHnue paboTath B IpyIiie
€CTECTBEHHOI'o MHpa: Bocmuranne IIEHHOCTHOI'O
MeraMup, MaKpoMHup, OTHOILIEHHUS K IPUPOJIE
MUKPOMUP
12 | XKujakue BeliecTBa. m000Bb K Poccun, cBoeMy Hapony,
HedTb CBOEMY Kpalo; CITyKEHHE
OreuectBy; Bocnutanue
rpakx1aHCTBCHHOCTH,
MaTPpUOTU3MA, YBAKCHUS K IIpaBaM,




¢B00OIaM U 00SI3aHHOCTIM
YyeJI0OBEKA.

55 | CucremaTuyeckoe yBa)XKEHHE K TPYy; TBOPUECTBO U
T0JIO’KEHUEe YesI0BeKa B CO3HJIaHHE;
MUpe KUBOTHbIX Bocnuranue yBakeHus K ceoe.
YMmenne paboTaTh B rpymnie
55 | I'eHeTHKa YesioBeKa U Bocnuranue yBaxkeHus k ceoe.
METO/Ibl €€ U3yYeHUs]
66 | 310poBbIi 06pa3 KU3HU 3aBHCHMOCTb 37J0POBbSI UeIOBEKa
OT 3KOJIOTMYECKOU KYJIbTYPbI
67 | dusuka Ha cayx0e 3aBHCHMOCTb 37J0POBbSI UeIOBEKa
3/10pOBbsI YesI0BeKa OT HKOJIOTHYECKOU KYIBTYPHI
70 | Hayka o mpaBU/IbHOM 3aBHCHMOCTb 37J0POBbS UeIOBEKa

IMUTAaHUHU

OT 3KOJIOTMYECKOU KYJIbTYpPbI




