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yaebnoro npeamvera «Xumusi. Beenenne B npeamen

Juisi oOyuatolmxcs 7 kiacca



HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma «BBeneHre B XUMHUIO» B 7 KJIacCe COCTaBJIeHA HA OCHOBE MPUMEPHOM MPOTrpaMMbl OCHOBHOTO 00IIero oo6pa3oBaHus 1o

XMUMHMH M TpoTrpaMMbl Kypca «XuMus. Beegenue B npeamer.7 Kiacc» o011eo0pa3oBaTeNbHbIX YUpexkAeHUN 1o XxuMuu, aBTopsl B.B. Epemun, A.A.
Hpo3znos, 2. 10. Kepumos 2020 r.

[Iporpammapaccuntana Ha34uacaBroji(1 yacBHenEN0).

[Ipennaraemasipabovasmporpammapeann3yercsiByIeOHNKaX XHMHHHYI€OHO -METO JMUSCKUXIIOCOOMSIX,CO3/TaHHBIXKOJUIEKTHBOMABTOPOBITOT
pykxoBoacTeoM B.B. JIyHuH.

[IpenonaBanuexnMumB 7Kj1accepaccUMTaHOHauCoIb30BaHueydeOnrka: B.B.Epemun,A. A.JIpo3noB,B.B.JIlynun Xumusi. Beenenues npenmer: 7
kiacM.:[Ipoda, 2020.

JlannblityueOHUKBX0qUTBDeiepalibHbIINIepedeHby4€0HUKOB, PEKOMEH 10 BaHHBIH(10nTyIIeHHbI ) MUHMCTEpCTBOMOOpa3oBaHuANHAYKUPD K
WCIIOJIb30BaHUIO B 00pa30BaTEIbHOM IIpOIIecce B 001Ie00pa3oBaTeabHbIX yupexkaeHusx Ha 2022-2023 yueOHoM romy.

HOpMaTI/IBHI)leZIOKyMeHTbI

1) ®enepanbubrit3akonPoccuiickoiideneparun«Oo6o0pazoBannnBPoccuiickoii®enepanun»(craten9,14,29,32)

2) IpukazsMunuctepcrBaodpaszoBanussnHaykuP®or17.12.2010r.Ne1897«O0yTBepsk acHuIbpEICPaTLHOIOIOCYIaPCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO OOIIEro 00pa3oBaHus» ¢ U3MEHEHUSIMH | ToToJiHeHustMH oT 29.12.2014r., 31.12.2015r.

3) OcnoBuasioopaszoBarenpHasporpaMmMaKOI'OAYJIEHHa2022-2023y4e0Hblii To1.

4) MeToauuecKkue peKOMEHIAIMK 0 CO3AaHUI0 U (DYHKIIMOHMPOBAHHUIO JETCKUX TeXHOMapKoB «KBaHTOpHym» Ha 0aze 00IIc00pa30BaTEIbHBIX
opraunusarii (YTBep:KICHBI pacropsukeHnneM MuHucTepcTBa npocsernenus Poccuiickoit ®eneparuu ot 12 suBaps 2021 r. N P-4) — URL:
http://www.consultant.ru/document/cons_doc_LAW 374695

O0mas xapakTepucTHKa Y4e0OHOro mpeaMera

B cooTtBercTBHU C cDeI[epaJ'IBHBIM ToCyAapCTBCHHBIM O6p330BaTCJ'II>HbIM CTaHAapTOM OCHOBHOI'O O6II.[€FO 06pa3013aHH51 ydamuecst JOJIZKHBL
OBJIaACTh TAKMMH INO3HABATCIIbHBIMHA y‘le6HHMI/I HCﬁCTBHHMH, KaK YMCHHC q)OpMy.]'II/IpOBaTB HpO6J'IeMy U TUIIOTE3Yy, CTABUTH LCJIU U 3ala4Uu, CTPOUTH
IIJIaHbl OJOCTHXKCHHA ueneﬁ U PCHICHUS TIOCTABJICHHBIX 3ad4, IMPOBOAUTH SKCIICPHUMCHT UM Ha €ro OCHOBC [CJIaTb BBIBOAbI W YMO3AKJIKOUCHUA,
MPpEACTaBJIAThL UX U OTCTAMBATH CBOIO TOYKY 3PCHUA. KpOMe 9TOTO, YHalquecd JOJIKHBI OBJIAACThL IIpUEMaMU, CBA3AHHBIMU C OIPCACIICHUCM MOHATHUH:
Ol"paHI/ILII/IBaTBI/IX,0HI/ICBIBaTB,XapaKTepI/I3OBaTLI/ICpaBHI/IBaTB.CJ'ICI[OB&TCJ'IBHO,HpI/II/I3y‘leHI/II/IXI/IMI/II/IBOCHOBHOfII.HKOJ'ICy‘I&H.IHCCHIIOJ'DKHBIOBJ'IaI[eTB
y‘{e6HLIMI/I HeﬁCTBHHMH, MO3BOJIAIOMIUMHA UM NOCTUYD JIMYHOCTHBIX, IIPEAMETHBIX U METAIIPEAMCETHBIX O6p2130BaTCJ'ILHHX PE3YJIbTATOB.

HpennaraeMaﬂ nporpaMma mno XUMHUHU PACKPBIBACT BKJIAJ yqe6Horo npeamMeTa B JOCTHKCHUC 1ieJIeli OCHOBHOI'O O6H_[CFO 06pa30BaHI/IH nu
OMpCACIIACT BaKHEHIIIHE COACPIKATCIIbHBIC JIMHWUU ITPEAMETA:

¢ «B€IICCTBO»—3HAHUCOCOCTAaBCHU CTpOCHHHBCMCCTB,HXCBOﬁCTBaXH OMOJIOTUYECKOM 3HA4YCHUU,

¢ «(XUMHYCCKaA pCaKUUsA» — 3HAHUC O MNPCBPALICHUAX OJHUX BCUICCTB B JAPYIUC, YCIOBHUAX MNPOTCKAHUSA TAKUX npeBpameHI/Iﬁ u crnocobax
YIIPpaBJICHUA PCAKIUAMU,


http://www.consultant.ru/document/cons_doc_LAW_374695

* (IMIPUMECHCHHE BEIIECTB» — 3HAHKE M OIBIT OE30MMaCHOTO 0OpaIICHUs C BEIIECTBAMHY, MaTepHalaMi U MPOIECCaMU, HEOOXOIUMBIMH B OBITY U
Ha MPOU3BOJICTBE;

® (GI3BIK XUMHUHN» — OHepI/IpOBaHI/Ie CHCTCMOﬁ Ba)I(HeflL[IHX XUMHUYCCKUX HOHHTHfI, 3HAHUC XI/IMI/ILIGCKOI;'I HOMGHKHaTypBI, a TAaKKE BJIAACHHUC
XHMUYECKON CHMBOJIMKOH (XUMUYECKUMHU (HOPMYIIaAMU U YPaBHEHUSIMH).

[IpomeneBTHYECKHI KypC MPU3BaH, UCTIONIB3YS MHTEPEC yJalUXCsl K dKCIIEpUMEHTaM, cpopMUpOBaTh YMEHHE HAOIIOAATh, ATaTh BHIBOABI HA
OCHOBEC H&6JHOIICHPII>1, HOJ'Iy‘-II/ITB HepBOHaLIaJH)HLIe IIOHATHUA O KJIacCcax HGOpFaHI/I'-ICCKI/IX BCIICCTB. PCHIaTI) paC‘-IeTHI)Ie 3aa41 Ha OCHOBC UMCHOIIIUXCS
3H21HI/Iﬁ II0 MaTEMaTUukKke. TaK B 6 KJIaCCC B KprC MaTEMATUuKeE yqaumecsl peHIaIOT 3aJa4u Ha HaXOXJICHUEC 4HaCTHU OT LICJIOTO, I/ICHOJII)?,YFI O9THU 3HAHUA,
MOXHO peliaTh 3aJa4i Ha HaX0>KJI€HHE MacCOBOM JI0JIM JIEMEHTA B BEIIECTBE U MACCOBOM JI0JIM BEIIECTBA B PACTBOPE.

[TproOyyeHMMXUMUNOO0IbIIOE3HAYCHUEMEETYMEHUEYHallIXCAHAa0MI0AaTh3axuMuyeckumunpoueccamu. Habnronenne—sronenaccuBHoe
co3epliaHue, JTO CJIOXKHAsl JEATebHOCTh, OO€CIeUnBaroIias MOJTHOTY M TOYHOCTh BOCHPHATHSI. MHOro BHHMMaHHS OOpamiaeTcs Ha TEXHUKY
JKCIIEPUMEHTA, YMEHHUE IPABUIBHO M YETKO OINKCHIBATH PE3YNITATHl JKCIIEPUMEHTA, NMpU3Haku peakuui. lIpaBuna Th u3ywarorcs mocreneHHo.
3KCHepI/IMCHT BKJIIFOYACTCA B TBOp‘IGCKI/Ie JOMAalIHUEC U npOBepquHe pa60T51.

PaSBI/ITI/IereJICTaBHeHI/Iﬁ O BCIIECTBAX N UX CBOI\/’ICTBaX JIOTHYCCKHN HpOI[OJ'DKaeTCSI HpI/I I/ISY‘IGHI/II/IP&3}1€H&({OCHOBHI)IeKJ'IaCCBI HeOpFaHI/I'-IeCKI/IX
BemecTB». B wurore ywammecs MODKHBI 3HATH OMNpPECIICHHE, COCTaB, OOJAaCTH TPUMEHEHHUsS OTACITBHBIX IPEJICTaBUTENCH OCHOBHBIX KJIACCOB
HeOpFaHI/I‘—IeCKI/IX BCIIICCTB. Y‘-IaHII/IeCSI JOJIKHBI YMGTB OHpeHeJ'IZTI) 110 COCTaBy BCIIECTBA, K KaKOMy Knaccy BEIMECTBO OTHOCHUTCA, 3HATh OCHOBHBIC
OTJINYHS KJIIACCOB ITIO cocraBy " XapaKTepHI)IM CBOI\/’ICTBaM. HpI/I 9TOM HE€ CTAaBUTCS 3aJda4va Hay‘-H/ITB COCTAaBJIATH q)OpMy.]'II)I HHU 110 BAJICHTHOCTHU, HU IIO
CTeneHsM OKucieHus. Ha maHHOM 3Tame JH0CTaTOYHO 3HATh, KaK M300PaKAIOTCS C TIOMOIIBI0 3HAKOB XUMHUYECKUX JIEMEHTOB (DOPMYIIbI H3y4E€HHBIX
BEIIIECTB, HAYUYUTHCS MO TOTOBBIM MOJEISM COCTABJIATH (POPMYJIBI M 3HATh OCOOCHHOCTH HamucaHus (GOPMYJT OCHOBHBIX KJIAaCCOB HEOPraHUYECKUX
BemiecTB. [lepromnyeckas Tabauia XUMAYECKUX AJIEMEHTOB Ha MEPBOM 3Tarle SIBISETCS CIIPABOYHOM TAOIUIIEH I YYalluXcs W TOJBKO B Kypce 8
KJIacca JaeTcsd MEePUOAMYECKH 3aKoH XxuMHuueckux anemeHToB JI.M. MennpeneeBa.B 3amaunm naHHOro Kypca HE BXOJMWT HAlKMCaHUE YpPaBHEHHI
XUMHUYECKUX PEAKIUi, XUMUYECKUE SBJICHUSI U CBOMCTBA OIMHCHIBAIOTCS KAYECTBEHHO.

Heanu3y4yenusi npeamera

N3yueHnnexumuu B7 KJIaCCEHAIPABICHOHAI0CTHKEHUEYIATUMHUCACIECTYIOIUX LeNei:

GopmuposanueyydalinXcAXMMHUUECKOMKAPTUHBIMUPAKaKOPraHUYECKONYaCTHET011€I0CTHOHECTeCTBEHHOHAYYUHOM Kap THHBI,

pazeumue IO3HABATEIIbHBIX HHTEPECOB, MHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH, yJaluXcsl B MPOLIECCe U3YUeHUs] MU XUMUYECKON
HayK{ U €€ BKJIa/la B COBPEMEHHBIN HAyYHO-TEXHUYECKUN IIporpecc;

Gopmuposanue BaxKHENIINX JOIMUYECKUX ONEpalluii MBILUIEHUS (aHAIN3, CUHTE3, 000011eHe, KOHKpETU3allks, CpPaBHEHHE U JIp.) B
IIPOLIECCENIO3HAHNS CUCTEMBI BAKHENIIINX MOHSITHM, 3aKOHOB M TEOPUI O COCTAaBE, CTPOEHUH U CBOMCTBAX XUMUUYECKUX BEILIECTB;

gocnumanue yOex1I€HHOCTH B TOM, YTO IPUMEHEHHE MOJyYEHHBIX 3HAaHUH U YMEHHUH N0 XUMUH SIBIISETCS] 0ObEKTUBHON HEOOXOIUMOCTBIO JUIS
6e30macHol paboTHI C BElleCTBAaMH U MaTepHajaMy B ObITY U Ha IPOU3BO/JICTBE;

npoeKmuposaHuenpeanlu3ayusBbIITyCKHUKaMIOCHOBHOMIIIKOJIBITMYHOHOOPa30BaTEIbHOUTPAEKTOPUH: BEIOOPIPOPUII00ydeHUIBCTapIIeH
IIKOJIE UITH MPO(ECCHOHATFHOTO 00pa30BaTENbHOIO YUPEKICHHUS,

06/1a0eHUeKITIOYEBBIMUKOMITETEHIIMSMU (Y4€0HO -[T03HABATEIbHBIMU, TH(POPMALIMOHHBIMHU,[IEHHOCTHO-CMBICJIOBBIMH, KOMMYHHUKATUBHBIMH ).



Ilnanupyemble pe3yabTaTbl HM3y4YeHUs  IpeaMeTa

JInYHOCTHBIEPE3yIbTATBIBKIIIOYAIOT:

1) BoCIHMTaHHMEPOCCUICKONTPaXKIAHCKOMHUICHTHYHOCTH : IATPHOTU3MA, yBaXKCHUAKOTEUECTBY,IPOILIOCHHACTOSIIIEEMHOTOHAITOHAIILHOTO
Hapoga Poccum; oco3HaHue CBOEH 3THUYECKOW NPUHAMIEKHOCTH, 3HAHME HCTOPHUHM, S3bIKA, KYJIbTYphl CBOEr0 HApoJ]ia, CBOEro Kpas, OCHOB
KYJIbTYPHOIO Haciequsi HapoaoB Poccuu M 4enoBedecTBa; YCBOGHHWE T'YMAHMCTUYECKUX, JIEMOKPAaTHYECKMX M TPAaJUIUOHHBIX IIEHHOCTEH
MHOTOHAI[MOHAJIBHOI'O POCCUMCKOT0 00I1eCTBA; BOCIUTAHUE YyBCTBA OTBETCTBEHHOCTH U Ji0Jira nepen PoanHoii;

2) ¢opMHpOBaHHE OTBETCTBEHHOTO OTHOIICHHMS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH, OOYyYaroIIMXCs K CaMOpasBUTHIO © 12
caMo00pa30BaHUIO0 HA OCHOBE MOTHBAIMM K OOYYEHHIO W IO3HAHHIO, OCO3HAHHOMY BBIOOpPY M IOCTPOCHHUIO NalbHEHIIEH WHAWBUAYaTbHOU
TpaekTopunoOpa3zoBaHUIHA0a3€0PUEHTHPOBKUBMUPENPOPECCUMUTTPOPECCUOHATBHBIXITPEAIOYTEHUNHCYIETOMYCTOHUMBBIXIIO3HABATEIbHBIX
MHTEPECOB, a TAK)KE€ HAa OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOTO OTHOIIECHHUS K TPYAY, Pa3BUTHS OIBbITAa y4acCTHs B COLIUAIBHO 3HAYMMOM TPY/JIE;

3) bopmHpoBaHHE LENOCTHOIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M OOINECTBEHHON MPAKTHKH,
YUUTBIBAIOLIETO COLIMATIBHOE, KyJIbTYPHOE, SI3BIKOBOE, IYXOBHOE MHOTO00pa3rue COBPEMEHHOIO MHpa;

4) dopmHupoBaHUE OCO3HAHHOTO, YBAKUTEIHFHOTO M JOOPOXKEIATEIFHOTO OTHOUICHHS K JIPYrOMY YelIOBEKY, €ro MHEHHIO, MUPOBO33PEHHIO,
KYJIbTYpE, SI3bIKY, BEpe, IpakJJaHCKOM MO3UIIMU, K UCTOPUHU, KYJIbTYpe, PEJIUTUH, TPAAULIUSIM, A3bIKaM, LIEHHOCTAM HapoJioB Poccuu u HaposoB
MHpa; TOTOBHOCTb U CIOCOOHOCTh BECTH JAUAJIOT C JPYTUMHU JIOAbMH U JOCTUTaTh B HEM B3aMMONIOHUMAHUS;

5) ocBOeHHE CONMAIBHBIX HOPM, MPABHJ TMOBEICHHS, PoJicii U GOPM COIMANBHON XHU3HU B TPYyIax U COOOIIECTBAaX, BKIIOYAs B3POCIbIE U
coLManbHble COOOIIECTBA; y4acTHE B IIKOJBHOM CaMOYINPABJICHUU U OOIIECTBEHHOM >KM3HM B IpeAeiaX BO3PACTHBIX KOMIIETEHLHUH C y4eTOM
PETrMOHAJBHBIX, 3THOKYJIBTYPHBIX, COLIMANBHBIX M SKOHOMUUYECKUX 0COOEHHOCTEH;

6) pa3BUTHE MOPAITBLHOTO CO3HAHHS W KOMIIETCHTHOCTH B PEIICHHH MOPAJIBHBIX NMPOOJIEM Ha OCHOBE JIMYHOCTHOTO BhIOOpa, GopMHpOBaHHE
HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO MOBEJICHUS, OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHBIM MOCTYIKAM;

7) ¢hopMupoBaHHE KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIICHHH W COTPYJHHUYECTBE CO CBEPCTHHKAMHM, JETBMH CTapIIEro M MIIAJIIIETO
BO3pacTa, B3pOCIbIMH B Ipolecce 00pa3oBaTelbHOM, OOIIECTBEHHO IOJIE3HOM, Y4eOHO-UCCIeI0BaTENbCKOW, TBOPYECKOH W JPYruX BHUAOB
NeSTeIIbHOCTH;

8) hopmupoBaHKEe IIEHHOCTH 30POBOrO M 0€30I1aCHOTO 00pa3a )KHU3HH; YCBOCHHE MPABUII HHAWBHIYAILHOTO U KOJUIEKTHBHOTO 0E€30I1aCHOTO
MIOBEJICHUSI B YPE3BbIYANHBIX CUTYALUAX, YTPOKAFOIIUX KU3HH U 3I0POBbIO JIIOJEH,

9) hopMHPOBaHHEOCHOBIKOJIOTHYECKONKYIBTYPBI,COOTBETCTBYIOIICH  COBPEMEHHOMYYPOBHIO — 9KOJIOIMYECKOTOMBIIUICHHUS, PA3BUTHEOITBITA
HKOJIOTUYECKU OPUEHTUPOBAHHOMN peduIeKCUBHO-OLICHOYHON U MPAKTUUECKON JeSITEeIbHOCTH B )KU3HEHHBIX CUTYaIIMSX;

10) oco3HaHue 3HAYCHHS CEMbH B JKH3HM YEIOBEKa M OOIIECTBA, NPHHSATHE LIEHHOCTH CEMEHHOI JKHU3HH, YBAXKHTEIBHOC U 3a00TIMBOC
OTHOILIEHHE K WICHAM CBOEH CEMbH;

11) pa3BuUTHE CTETHYECKOrO CO3HAHHS Yepe3 OCBOCHHE XY/I0KECTBEHHOTO HAcieAus: HapoaoB Poccuu um Mupa, TBOPYECKOW NEATEIBHOCTH
ACTETUUYECKOTO XapaKTepa.

MeTtanpeaMeTHbIEPe3yIbTATBIBKIIIOYAIOT:

1) yMeHHecaMOCTOATEIbHOONIPEICIATHIICTHCBOCT000YIECHHS, CTABUTEU(OPMYITHPOBATHLISICEOSTHOBBIC3a]alBYUeOCUTTO3HABATEIBHON
JESITEIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH MTO3HABATEIILHOM IEATENBHOCTH;

2) yMEHHUECaMOCTOATEIHHOTIAHU POBATBITYTH IO CTHKEHUSTIEIICH, BTOMYH CIIealIbTePHATHBHBIE,0 CO3SHAHHOBBIONpaThHanOo1ee 3 (HeKTUBHBIC
crocoOBbl peleHns y4eOHbIX U O3HABATENIbHBIX 33/1a4;



3) YMEHUECOOTHOCHTHCBOUICHCTBUSCILIAHUPYEMBIMUPE3YIbTaTAMHU,0CYIIECTBIIATHKOHTPOIBCBOCHICITEIIbHOCTHBIIPOIIECCEI0CTHKECHHSI
pe3yibTaTa,onpenesaThCoCoObICHCTBUHBPaAMKAXIIPEII0KEHHBIXYCIIOBUHUTPEOOBAHU I, KOPPEKTHPOBATHCBOUICHCTBUSIBCOOTBETCTBUUC
W3MEHSIOLICICS CUTYyallue;

4) yMEHUEOIICHUBATBITPABUIILHOCTHBBITIOIHEHUyde0HOH3a/1a41,COOCTBEHHBICBO3MOKHOCTHEE PEIICHUS;

5) BiaIcHHEOCHOBAMUCAMOKOHTPOJIS, CAMOOIICHKH, IPHHATHSPEIICHU O CYIIECTBICHUSI0CO3HAHHOTOBBIOOpaBYY OHOMUIIO3HABATEIIBHOM
NEeSITENbHOCTH;

6) yMeHHeOopeIeNIAThIIOHSITHS,CO3/1aBaTh0000IICHHS, YCTaHABINBAThaHAIOT M, KITACCH (DU IIMPOBATH,CAMOCTOSITEIbHOBBIOMPATHOCHOBAHUS u
KPUTEPUH Ui KiIacCU(UKAIMH, YCTaHABIMBATH NPUYHMHHO-CJICICTBCHHBIC CBS3M, CTPOUTH JIOTMYECKOE pACCYKICHHE, YMO3AKIIOYCHHE
(MHIYKTUBHOE, TETYKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BbIBOIBI;

7) yMEHUEC03/1aBaTh, IPUMEHATHHIIPEOOPAa30BbIBATH3HAKNA HCUMBOJIBL,MOJICITUH CXEMbLIISIPEIICHUYIeOHBIXUITO3HABATEIIbH bIX33/1a4;

8) cMbICITOBOCUTEHHE;

9) yMeHHEeOPraHu30BbIBAaThy4e0OHOCCOTPYAHUIECTBOMCOBMECTHYIOACATEILHOCThCYIUTEIEMIUCBEPCTHUKAMU;;pa00TaThHHIMBU/TYaIbHOU B
IpyIIe: HaxOOuTh OOllee pelieHHe U paspeliaTh KOHQJIUKTHI Ha OCHOBE COIJIACOBAHMS MO3UIMI M ydyeTa HHTEpPecoB; (OpMYIHpPOBATH,
apryMEeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

10) ymeHHe 0CO3HAHHO UCIIOJIB30BaTh PEUEBbIE CPEICTBA B COOTBETCTBUU C 3aaueii KOMMYHHUKAIMU ISl BBIPAXKCHUSI CBOMX YYBCTB, MBICICH U
MOTPeOHOCTEH ;TUTaHUPOBAHUSIUPET YIIALIUUCBOEH eI TENIbHOCTH ;BJIaZICHUEYCTHOMHUITCbMEHHOMPEUbI0,MOHOJIOTMYECKOMKOHTEKCTHOHPEYBIO;

11) bopmupoBaHHENPAa3BUTHEKOMIIETEHTHOCTHBOOIACTHHCIIONB30BAHUSHH(DOPMAITHOHHO-KOMMYHHKAIIMOHHBIXTEXHOJIOTHi( 1aiee—
NKT-xoMIeTeH1InN );pa3BUTHEMOTUBALIUMKOBIIAJCHUIOKYJIbTYPOaKTHBHOT OTI0/Ib30BAH USICIIOBAPAMUU AP YT UMUIIOMCKOBBIMU CICTEMAMU;

12) ¢dopmupoBaHHe M pa3BHTHE SKOJOTHMYECKOTO MBIIUICHUS, YMEHUE MPUMEHSTH €ro B MO3HABATEIbHOW, KOMMYHHKATHBHOM, COIMAILHOM
IIPAKTUKE U MPO(PECCHOHANBHON OpUEHTALIUH.

IIpenmeTHbIEPE3YIbTATHIBKIIOYAIOT:

1) popmupoBaHue MEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MIPEACTABICHUN O BEIIECTBAX, UX IMPEBPALICHHUAX U MPAKTHYECKOM MPUMEHCHHH;
OBJIAJICHUE MOHATUHUHBIM allIapaTOM U CUMBOJIMYECKUM SI3bIKOM XUMUHU;

2) oco3HaHHEe 0OBEKTUBHON 3HAYUMOCTH OCHOB XMMHYECKOHW HAYKH KakK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHMUS, XMMHUUYCCKHUX MPEBPAIIEHUI
HEOPraHMYECKUX M OPraHMYECKHX BEIIEeCTB KaK OCHOBBI MHOTHX SBJICHHH XUBOM W HEXKHMBON NPUPOIBI; YIIIyOJNeHUE MpeACTaBICHUN O
MaTepraIbHOM €UHCTBE MUPA;

3) oBJIaJicHHe OCHOBAMH XHMHYECKOH TI'DAMOTHOCTH: CIIOCOOHOCTBHIO aHAIU3MPOBATh M OOBEKTHBHO OICHHBATH JKU3HEHHBIC CUTYAIlUH,
CBSI3aHHBIC C XUMUEH, HaBbIKaMH 0€30MacHOr0 OOpaIleHus C BEIIECTBAMU, UCIOIb3YEMbIMU B MMOBCETHEBHOM KU3HU; YMEHUEM aHATU3UPOBATh U
TJTAHUPOBATH SKOJIOTHYECKH 0€30MacHOE TIOBEICHUE B IIEIISAX COXPAaHEHHS 37I0POBBS U OKPYKAIOIIEH Cpebl;

4) popMHUpOBaHHEYMEHHUI YCTAHABINBAThH CBA3MMEKITY PEabHO HAOIIOAaeMBIMH XHMHUSCKUMH SIBJICHUSMH U MIPOIIECCAMH, MIPOUCXOIAIIUMHE
BMHKPOMUPE,00BACHATHIIPHUNHBIMHOT000Pa3UsBEIIECTB,3aBUCUMOCTBUXCBOMCTBOTCOCTABANCTPOCHHS,aTAK)KE3aBUCUMOCTHIIPUMEHEHHS BEILIECTB
OT UX CBOMCTB;

5) npuoOpereHre OMbITA MCIIOJIB30BAHHS PA3IMYHBIX METOJOB M3YUCHHS BEINECTB: HAONIOJICHHS 32 UX MPEBPAIICHUSMHU TPU TPOBEIACHUH
HECJIOKHBIX XUMUYECKHIX IKCIIEPUMEHTOB C MCIIOJIb30BaHHEM J1ab0paTOpPHOTO 000pYI0BaHUS U TPUOOPOB;

6) popmMupoBaHUE TMPEICTABICHUH O 3HAYCHWU XHUMHUYECKOW HAyKH B DPEIICHUU COBPEMEHHBIX 3KOJIOTMYECKHX MpoOJieM, B TOM YHUCIE B
MPEeIOTBPAIIEHUN TEXHOTEHHBIX U SKOJIOTHUECKUX KaTacTpod.



OCHOBHOECOJIEPKAHUE KYPCA

OcHoBHOecoaepKaHUEPa3aeNa(KyPCUBOMYKAZAHMAMEPUANOIISL
noswviuenno20yposhsnoceoenusOOI1000)

TepMI/IHLI,IIOHﬂTI/Iﬂ,3aKOHbI

Beegenne. Temal.OT aromMa 10 BellecTrBa

(144, u3Hux1 4— BBe/IeHHE)

[Ipupona.@usnueckuerena. SAsnenusanpupoapl. EcrectBo3nanue. ECTeCTBEHHbIEHAYKH.
[IpeameTnzydenussxumun. MecToXuMHHCpeTMecTeCTBEHHBIXHAYK. OOBEeKThIKUBOMH
HEKMUBOW MPUPOJIbl. YPOBHU OPraHU3alMM )KMBOW U HEKUBOW MAaTEpPUH.

ATOM — HaWMEHbIIas 4YacTHIla BellecTBA. HEW3MEHHOCTh aTOMOB B XMMHUYECKUX
npeBpanieHus x. XUMUIeCKui ameMeHT. CUMBOJIBI aTOMOB XUMHYECKUX JIEMEHTOB.
Anepuas peaknus. [Ipoucxoxnenue smemeHToB. IIpocTthie BemecTBa. CioKHBIE
BEIECTBA (XMMHYECKHE COEAUHEeHMs). XuMmuueckas Qopmyina. YucioBod HHIEKC.
OTKpbITHE XMMHYECKHX HJIEMEHTOB. ATOMBI YCTOMYMBBIE W  HEYCTONYMBEHIE.
KpyroBopoTsl aToMOB XHMHUYECKHX OJJIEMEHTOB B Tpupojae (KHCIOpoJa, a3oTa H
yraeposa).

DOTOCUHTE3KAK OJUHU3IYTEN KPYrOBOPOTA YIiiepoa.

PacnipenenenneatroMOB XUMHUYECKUXAIEMEHTOB

B kKocMoce (Bcenennoit, nameit ['anakruke, ComHedHoit cucteme) u Ha 3emiie. Bomopon
U TeJMid — caMble pacrpoCcTpaHEHHbIE JeMeHThl BO Beenennoi. Kucinopon — camblit
pacnpocTpaHeHHbI 37eMeHT Ha 3emie. Haumbonee pacmpocTpaHeHHBIE 3JE€MEHTHI B
Pa3HBIX YaCTAX 3EMIJIU.

XHWMHUYECKUE DJIEMEHThl B JKHMBBIX OpraHM3Max:
MHKPO3JIEMEHTHI. BHOJIOrMuecKy aKkTUBHBIE BELECTBA.
YcroitunBbie(cTaOUIbHBIE)M HEYCTOWYMBBIE (PaJluOAKTUBHBIC)XUMHUECKAEIIEMEHTHI.
PamnoaktuBubeii pacnan. PagmoaktuBHOCTB. M30TOmBI. IIpuMeHeHHME HEyCTOMYMBBIX
(pannoaxktuBHbIX )aToMOB.LenHaspeakius. AToMHasdHeprus. KusHovuoesmenvHocms  A.
A. bBexkepens.

DneMeHTapHble 4YacTUlbl (IMPOTOHBI, HEHUTPOHBI U DIEKTPOHBI), HMX OCHOBHBIC
XapakTepUCTUKH — Macca W 3apan. Aapo aroma. MaccoBoe uwnciio. B3aumocBsisb
MAacCOBOI'O YHCIJIa C YHCIOM IPOTOHOB M HEUTPOHOB. ATOMHAs €IUHUIIA MACCHI.
[TopsinkoBeIiTHOMEpaIeMeHTa. DNeKTpoHHasio00I0uKaaToMa. Kuznouoeamenvnocms .
Pezepghopoa.

XUMHUUYECKUN dJIEMEHT KaK COBOKYIITHOCTh aTOMOB, UMEIOLINX OJUHAKOBBIN 3aps]l sIpa.
CpaBHUTENBHBI COCTaB HM30TONOB Bojopoaa u yriepoja. CmocoObl 0003HAYECHHS
H30TOIIOB.
UcropuscoznanusllepnoamyeckoicucTeMbIXUMHYECKUXIEMEHTOB. [ [epno AM4HOCTS.

QJICMCHTBI JKHU3HH, MAKpO- H

IIpupona.@uznueckuerena. IBICHUAIPUPOIBI.
EcrectBo3nanue. EcTecTBeHHble Hayku. ATOM.
Xumuueckuii smeMmeHT. [Ipocroe BemecTso.
Cno’xHO€ BEIEeCTBO.

Xumuueckass — gopmyna. UYucinoBoil  MHAEKC.
VYcroituuBble (cTaOWIIbHBIE) W HEYCTOWYHUBBIE
(pammoaKkTUBHBIC) XUMHYECKHE AJIEMEHTHI.
PagnoaxkTuBHBIN pacna. PagnoakTHBHOCTE.
N3otonbl. AToMHas 3Heprus. SnepHas peakums.
DneMeHTapHble YacTULbI (TPOTOHBI, HEUTPOHBI U
JJIEKTPOHBI). SAapo aroma. MaccoBoe dYHUCIO.
AtomHas enuHuiia macchl. [lopsiakoBbIA HOMEp
JleMeHTa.  OJJEeKTpoHHass  000J04YKa  aroma.
Ilepuonnunocts. Ilepuommueckuit 3akon JI. .
MenneneeBa. Ilepuoaunueckas cucrema J[. .
MenneneeBa. Monekyna. XuMU4ecKast CBA3b.
MounekynsipHass Macca. ArperarHble COCTOSTHUSI.

Kpucramnnueckue u  aMopdHble  BELIECTBA.
duznueckre MIPOIIECCHI: TUIaBIICHHE,
KpUCTAJLIH3aIus, HCIapeHue, KOHJICHCaIus,

cyonumanust (Bo3roHka). dusmueckue CBOICTBa
BelIECTBA (TemIepaTypa IUIaBJICHUS U TeMIleparypa
kunenus ). Kpucramnsr. Kpucrammueckaspenierka.
HoHsl. Cpoctku. Hpy3blL. JenapuTsl.
WNunuBuayaneHbele (YUCTBIE) BEIIECTBA M CMECH.
Mertanibl 1 HeMeTalIbl.

Heoprannueckue #  OpraHM4ecKue BELIECTBA.
OCHOBHBIE KJIACCHI HEOPTraHMYECKUX BEIECTB:
OKCHJIIBI, KHCIOTBI, COJi, ocHoBaHusi. Illemoun.

du3znyeckue U XUMHUYECKHE SBICHUSA. XHUMHUYECKas
peaKuHﬂ.Pear CHTBIMIIPOAYKTBIPCAKIINH. 3akoH




ITepnognueckuinzakon/l.M1.Meneneesa.llepuoanueckas cucrema.
Kusnvuoesmenovnocmu/]. . Menoeneesa.llepnoanueckascucremall.ll.Menneneena.
JInuHHBIM M KOpOoTKMK BapuaHthl llepuommueckon cucremsl JI. WM. MeHnneneesa.
[lepuonpl: KOpoTKME W JiUHHBIE. ['pynmbl, TIaBHbIE W TOOOYHBIC MOJIPYIIIHL.
Wudopmanmst 0 XUMHYECKOM 3JIeMeHTe, coaeprkamascs B [lepuomuaeckoit cucreme Jl.
N. Menneneesa.

KuznvuoesmenonocmovH.bopa.

Monekyna. IloHstMe © XUMHUYECKOM CBs3U. BemectBa  MOJEKYJISIpPHOIO U
HEMOJIEKYJIIDHOTO CTpPOEHHUs, uX Xapakrepuctuka. CrpoeHue Mojekyia. Monenu
MOJIEKYJI: IIapoCcTep:KHEBbIe U MaciuTabHble. MonekynspHas macca. [Ipumeps! BemecTs
MOJIEKYJISIDHOTO ~ CTPOEHMs:  MEPEKUCh  BOJOPOJAA,  MOJEKYJISpPHBIH  BOJAOPOJ,
MOJIEKYJISIPHBIM KHUCJIOPOJ, O30H, MOJIEKYJISIPHBIM a30T, MOJEKYISpPHbI HOJ, BOJA,
aMMUaK, YIVIEKHCIBIM ra3, ¢yuiepeH, MeTaH, STHJIEH, CHHUPT (3TUJIOBBIM CIHPT),
TIIMLEPHH, YKCYC (YKCYCHasl KUCII0Ta), TIII0K03a, caxap (caxaposa).

ArperaTtHble COCTOSHUSI BeIIecTBa (TBEpPJOE, JKHJAKOE, Ta3000pa3HOE) U UX
xapakrepuctuka. CTpoeHue BOABI B TBEPAOM, KMJIKOM M ra3000pa3HOM COCTOSIHUSX.
Kpucrannmueckue u amopdubie BemiecTBa. @DU3MYECKUE MPOLECCH: IUIaBIECHUE,
KpUCTAJUTH3alldsl, WCIIapeHue, KOHJIEHcaIus, cyonmuMmanus (Bo3roHka). Duszmdeckue
CBOICTBa BellleCTBa (TeMIlepaTypa IUIaBJIEHUs U TeMIepaTypa KUIICHHS).

Kpucramnsl. Kpucramnmueckas pemerka. HMonbl. Kpucramnuyeckas  pemieTka
noBapeHHOM conu. DOpMbI KPUCTAIIIOB PA3IMYHBIX BEIIECTB (KyO, OKTa’p, 10AEKadIp,
pom0031p, cTosI0UaThIe U MIacTUHYaThie Kpuctamibl). Cpoctku. [py3sl. JJeHapuThl.
Knaccudukanus Beniects no cocraBy. UHauBuayanbHble (UMCThIE) BELIECTBA U CMECH.
[Ipocteie BemiecTBa.

CrnosxHbleBelIecTBa(XUMUYECKUECOCTUHEHNUS ).
MeraibinHemMeTaubL, uXcBocTa. Heopranmueckue

U opraHudeckue BemiecTBa. OCHOBHBbIE KJIACChI HEOPraHUYECKUX BEIIECTB: OKCH/IBI,
KHUCTIOTHI (COJISIHASI, CEpHAst, a30THasl, yroyibHas, ocGopHasi), COU, OCHOBAHUSI.
[lemoun.

Ou3nyecKue U XUMHUYECKHUE SIBICHMS. XUMHUYECKas peakuus. PeareHTel U MpOIyKThI
peaknuu.3aKOHCOXpaHEHUAMACCHI. Y paBHEHHEXUMUYecKopeaknu. Koah puimeHTsl.
[Tpyu3HaKM XUMHUYECKUX peakIMii: M3MEHEeHHue 1BeTa, 00pa3oBaHUE OcajKa, BBIICICHHUE
ras3a, BbIJICJICHUE WIH MOTJIOLIEHUE TEIJIa, BOSHUKHOBEHHE CBETA

COXpaHEHUs MacChl. YpPaBHEHHE XUMHYECKOHN
peakuuu. Koaddumuentsr. [IpuzHaku XUMHUECKUX

peaxkuuin

Tema2.DxcnepumeHnTanbHasipadoTacsemecrsamMu(64)

PactBopenue. PactBopurens. PactBop. PactBopuMocTs. Haceiennslii pactBop. MaccoBast
704151 (IPOLIEHTHAsl KOHIEHTPALUsl) pACTBOPEHHOTO BEILIECTBA.

BeimmapuBanue.  Jluctusuisuus.
Harpesanue. Kangprmuanms.

Kpucrammzanus.
PuibTpOBaHue,




JlaboparopHast mocyna: TpOOUPKH, XUMHUYECKHE CTaKaHbI, KOJIObI (IJIOCKOJOHHBIC C
LIApOBUJHBIM WU KOHMYECKHM TYJIOBOM), BOPOHKH, LWJIMHAPBI, MEH3YpPKH, IHIETKH,
LIaTeU U JIOKKH, CTYIIKH C IECTUKAMU, BBIITAPUTEIbHBIEC YAIlIKH.

OunprpoBanue. OunbTpel. U3rotonennedunbsrpa.Marepuans s GuibTpoB. 3HAYCHNIES
(GWIBTPOBAaHMS B TOBCETHEBHOM KU3HHU.

[epenuBanue xuaKoctd. OTOOP KUIKOCTH IPU TIOMOITH CTEKISTHHOW TPyOOUKH.
Harpeanue.CnocoOpinarpeBanus. Kanpuunanus. O0opynoBaHueUIssHar peBaHUs:Ta30BbIe
[I€4H, FIEKTPUUYECKUE TI€UH, DIEKTPOILIIUTKH, Fa30BbI€ TOPEJIKH U CIIUPTOBKH.
Breinapusanue. JlaGoparopHoe oOopynoBaHue s BbIIApUBaHMS: Tra3oBas TOpeJiKa,
ANIEKTPOIUINTKA, BbIMapuTenbHas (apdopoBas uyamika, BoAsHas OaHd. JucTuiuisauus
(meperonka). Jluctmsatopsl. JucTuimpoBanHas Bojia.

Kpucranmmzanusa. OcobeHHocTH pocTa KpucTamuioB. [IpaBuia paboThl CO CHMPTOBKOM.
HarpeBanue xuakocreil. [IpaBuna HarpeBaHus KUAKOCTEN

¢unbpTpel. PacTBOp, pacTBOpeHHE, PAaCTBOPUTEINb,
pacTBOpUMOE BEILLECTBO, pPacTBOPUMOCTb,
HaChIIIEHHBIHpAcTBOP.MaccoBasinos(IIpoLieHTHAS
KOHIICHTpAIIMs) PACTBOPEHHOTO BEIIECTBA

Tema3.BemecrBa BOKpPYr

Hac(74)

Bo3nyx. Artmocdepa 3emmm. Xumuueckuii coctaB Bo3ayxa. CBolicTBa Bo3ayXxa.
Brnaxnocts. Kucnopoag — caMblii aKTUBHBIM KOMIIOHEHT BO31ayXa. ['opeHue BeElIeCTB B
kucioposie. OKHCIIEHHE KHUCIOPOJIOM OpPraHMYECKUX BEIIECTB — HCTOYHUK SHEPruu
JKUBBIX OpraHu3MoB. Pa3zienenue Bo3ayxa Ha a3oT U kuciopod. IIpumenenue kucnopona.
CocraB Bo3ayxa npeBHer 3emun. [losBienne kucnopona B atmochepe 3emiu. KagecTro
Bo3ayxa. TokcuyHbIe BellecTBa B Bo3ayxe. O30H. Boga — camoe pacnpocTpaHEHHOE Ha
3emMJiie CIIOKHOE BeniecTBo. KpyroBopoT Bozbl Ha 3emiie. ArperaTHble COCTOSIHUSI BOJBI.
[Ipecnas Bona. JluctwimupoBanHas Boja. Boa — OCHOBHON KOMIIOHEHT BCEX >KMBBIX
opranu3moB. Boaa B opranusmMe uenoBeka. Poib BOAbI B POMBIIIJIEHHOCTH U CEJIBCKOM
xo3siicTBe. CTpOeHUEMOJIEKYIbIBOIbL. Moiekynia 600bl kakounons.Booopoonas cesazvu ee
6IUsIHUE HA huzuuecKkue ceolicmea 600vl. Boga — BaKHEHIIMI pacTBOPUTEINb.
VYTIIeKuCbIAras:cocTaBUCTPOECHUEMOIEKYIIbI. ATpEeraTHbIE COCTOSIHUS

U (uznueckrue CBONCTBa YITIEKUCIOro raza. PacTBOPMMOCTH YTJIEKUCIOrO raza B BOJE.
VYrosbHasgkucaoTa. XMMUYECKassaKTUBHOCThYTJIEKUCI0Tora3a. Ponbyriexkuciororasas
npupojie. YIIeKUCIbld a3 — «IapHUKOBBIN ra3». POCT coneprkaHus yriieKucioro raza B
atmocdepe. Ilporeccol, mpuUBOASIINE K BBIACIECHUIO YIJIEKUCIOrO ra3za B aTtMmocdepy.
KauectBennas peakuus Ha yriaekuciblii ra3. lloBapeHHass cojib — XJIOpUI HaTpHsL.
®u3nyueckrue CBOMCTBA MOBAPEHHOM COJIM. 3HAYEHHE MOBAPEHHOM COJM Ui JKHMBBIX
opranu3moB. HaxoxaennenoBapenHoiconuBnpupoae. I [ppumenennenoBapeHHOMCOH.
KamenHnasiconb(ranur),eenooerua. [ loBapeHHasCOTbBMOPCKOMBOICUCOTMSTHBIX03EPaX.
Camocanounas conb. Kmaccudukanuss moBapeHHOM COJNM MO CTEMEHH YHCTOTHI U IO
cTeneHun3MenbueHHocTu. Mo anpoBaHHasnuieBascoib. [ Trok03a—CcaMbIiN3BECTHBIN
NpeACTaBUTENbYIIeBOA0B.DopMmynaritoko3sl. DU3NUEeCKHECBONCTBATITIOKO3bI.

Bosayx. Atmocdepa 3emnu. Kucnopoa. O3on.Bona.
KpyrosopotBoabiHa3emie. ArperaTHbIeCOCTOSIHUS
Boabl. Ilpecnas Boma. JlucTtuminmpoBaHHas BoOJa.
Monexkyna 600vl kax oOunoiv. Boodopoonas cessv.
Yraekucnsiii ra3. YrodpHas kuciota. «llapHukoBbIit
ra3y. KadecTBeHHass peakuusi Ha YIJIEKUCIBINA ras.
IToBapeHHas COJIb. CamMocamoyHas COJIb.
HNonupoBanHas nuiieBas coyib. [J110KO3a — camblid
W3BECTHBIM MpeACTaBUTENb YrieBoJoB. dDopmyna
MIIOKO3bl.  DU3MYEeCKHMEe  CBOWCTBA  TJIFOKO3BI.
PactBopuMocTe T1I0KO3bI B BOje. Ilpumenenue
[JIIOKO3bl B KOHAMTEPCKOW  IPOMBIIIJIEHHOCTH.
['moko3a, a’poOHOe ©  aHA’POOHOE OKHUCIICHHE
II0KO3bl. [MKOreH u kpaxmain. bpoxkeHue u ero
NPUMEHEHUE N7l MOIYYEHHS IMHUILEBBIX MPOIYKTOB.
Munepansl. ['OpHble mOpoabl: MarmMaTHYecKue,
ocalouHble, MeTamopdudeckre. [nMHA, TECOK,
u3BecTHsK,Mpamop.IIpuponnsiiiraz.Meran. Hed1b.
Ileperonka u KpekuHr. bypblli U KaMEHHBIM YT,
topd. Amntpamut. KokcoBanme yrus. I[IpomykTsr
KOKCOBaHUs




PacrBopumocTs rmoko3el B Boje. IIpumeHeHue TIIIOKO3bI B KOHJIUTEPCKOHN
IIPOMBIIIJIEHHOCTU. [ JII0KO3a — OCHOBHOW MCTOYHHUK JHEPIUM KUBBIX OPraHU3MOB.
AspoOHoe M aHa’pOOHOE OKHUCIEHHE TIIOKO3bl. [TTMKOreH M KpaxMan Kak HCTOYHUKU
JIIOKO3bl B KUBBIX OpraHu3Max. bpoxeHue u ero npuMeHeHue Ui NOIy4eHUs TUILIEBbIX
poaAyKTOB. MuHepanbsl. ['opHble moponabl. XMMHYECKHMH COCTaB MMHEPAJIOB: KBapla,
KaJgplUTa, MAarHerurta (MarHUTHOTO JKeJE3HsKa), poJoHUTa. [OpHBIE MOPOABI:
MarMaTu4eckue, OcagovHble, Meramopduueckue. [NMHA, MECOK, WM3BECTHIK, MPaMOp:
COCTaB, CBOWCTBA, INpuUMeHEHHE. VI3BecTh HeramieHas M TalleHas: I[OJIyY€HUE U
nIpuMeHeHue. M3BecTkoBas BoJa M M3BECTKOBOE MOJIOKO. IIpuposaHslii a3, ero cocras.
MertaHn: coctaB MOJIEKYNbl, CBoOWcTBa U mpuMeHeHue. HedTb: coctaB, CBOICTBa,
npumeHenue. [locnencTBus paznutus HeTH HAa BOJHbBIE MOBEPXHOCTH MOPEN U OKEaHOB.
[lepepaboTka HedTu: meperoHka U KpekwHr. IIpoaykTel mepepa®oTku HedTH U HX
npuMmeHenue. Herb, mpupoHbIi U claHILEeBbIN ra3, Oypblii 1 KaMeHHbBIN yriu, Topd: ux
oOpa3oBaHue M 3ajeraHve B 3eMHOU kope. AHTpauut. Kokcoanme yris. Ilpomgykrs
KOKCOBaHHs (KOKC, KAaMEHHOYTOJIbHas CMOJIa W CBETWUJIbHBIA (KOKCOBBIM) rasz), HX
npumenenue. [Ipumenenue Topda

Tema4.3HAaKOMCTBO € MaTepuUaJamMH

(44)

Meramnel. [IpeactaBUTEeTMMETAIIIIO B—XKEIE30,ME1b, ATFOMUHUI, ITUHK,0JI0BO,CBUHEII,
cepedpo,30J10TO, IIATUHA, PTYTh. OKHCICHHEKUCI0pOI0MBO31yXa. CBOMCTBAMETAIIIOB.
[Tnactuunocth. Tsarydects. CraBel (IypaidlOMHH, Yyr'yH, CTajb, JIATYHb W OpOH3a):
COCTaB, CBOWCTBA, MpuMeHeHue. [IpombleHHas 100bI9a METaUIOB U3 Py MOJy4YeHHE
[MHKA U3 IUHKOBOW OOMaHKM W 4Yyr'yHa U3 JKeJe3HOU pynbpl. Merasibl, HaXoAsIIuecs B
MPUPOJIe€ B CaMOPOJHOM BHJIE: 30JI0TO U TuiatuHa. [lpumenenue meramioB. CTekia Kak
amopdueie Tena. KBapueBoe M CHUIMKAaTHOE CTEKJA: COCTaB, MOJIydeHHE, CBONCTBA.
[ToyueHneBbICOKOXY05KEeCTBEHHBIXU3ICTUUPYYHBIMBBITyBaHUEMU3 crekna.Okpacka
CTEKOJI MOHAaMHU MeTayioB. CMallbThl — TIIyLIEHbIe (HEMpo3payHbie) cTekna. JKusuo u
oesmenvhocmb M. B. Jlomonocosa. Ilpumenenue crekon. Kepamuka (papdop u dasue):
cnoco6 momydyeHus, cBoiictBa. Ima3yps. [lpumenenue kepamuku. Iloaumepsi.
O6pa3oBaHue MOJIUMEPOB U3 MOHOMEPOB. MakpomoJiekyna. Buibl moJimMepoB: MIaCTUKU
(monMA TUIIEH, TOJUMPONUIIEH, TOJIUKApOOHAThl, TEe(IIOH, MOJUATUIEHTepedTanaT),
anmacToMepbl (Kaydykd, pe3uHa), MOoJUMEpHble BOJOKHA. OCOOEHHOCTH TOTYYEHHUS
MOJIMMEPOB, UX NpuMeHeHne. CUHTETHYECKHE U IPUPOIHBIE MOJIUMEPHI

Merannel. [lnactuunocts. Tsarywdects. CruiaBsl.
Crexnma kak amopdueie Tena. CmanbTel. Kepammka
(bapdop u dasuc). I'mazyps. [Tomumepsr. Monomep.
Makpomouiekyia. [lnactuku, 3J1aCTOMEPHI,
MOJIMMEPHBIEBOJIOKHA. CHHTETUYECKUEUTTPUPOTHBIE
MOJIUMEPBI




OPTAHMBAIUAAEATEIBHOCTUNOBYYAIOIUXCA

JKCIePUMEHT

PacueTHbIe3agaun

IlemaroruyecKHeTEXHOJIOTHH

BBeI[eHI/Ie.TeMal.OTaTOMaL[OBeHIGCTBa

Hemonctparmu.llepuoiueckascucrema
J.N.MeHnneneesa.

OOpa3ipl  BELIECTB  MOJEKYISPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHSL.

Mogenu HEKOTOPBIXITPOCTHIXMOJIEKYJT

(Boa,  yrieKucnblii — Tra3,  KHCIOpO[,
Bosiopon).IinaBnenuneBocka(napaduna)

Kak npuMmep  (PU3MUECKOro  SIBJICHUS.
KunenneBo aprkaknpumMep hpru3HIecKoro

spneHus.  Kpucrammmueckas — pelrerka
XJIOpuIa HATpUSL. O06pa3ztpl
WHJMBUIYaJbHBIX  BEMIECTB  (METaJlIbI,

HEMETAJITBL, CJIOKHBICBEIIECTBA ) ICMeCcei
(pacTBOpBI,  TpaHUT). 3HAKOMCTBO  C
oOpa3lilaMi  OKCHJIOB, KHCJIOT, COJIeH,
OCHOBaHUM. l'openue BOCKOBOM
(mapadunoBoii)  cBEUM puUMep
XMUMHYECKOTO SIBJICHUSI.

[TosiBienneokpackn  ¢eHonpTaICHHAB
MIPUCYTCTBUUILEIOYU(M3BECTKOBOBO/IbI)
KakxuMmuueckoesiienue.[lomyrHenue

KakK

U3BECTKOBOU BOJIBI npu IEUCTBUU
VIJIEKUCIOTO  Ta3a  KaKk  XHMHYECKOe
saBieHue. Peakimu, JIeMOHCTpUPYIOIIUE
MIPU3HAKH XUMHUYECKUX peaKIuii:

B3aHMOHeﬁCTBI/IeHepMaHFaHaTaKaHI/IHC

Cylb(UTOM HaTpusi B KHUCIOH cpene,
B3aUMOJICWCTBHE  XJIOpUJAa  HATpus C
HUTpaToM  cepeOpa,  B3aUMOJEHCTBUE

KapOOHATaHATPHUACCOISIHOMKHCIOTOH,
B3aMMOJICHCTBUE XJIOpUJA AaMMOHHUS C
T'HJIPOKCUIOMHATPHS, TOPEHNE MAarHUs

1.Brruncnenue OTHOCHTEJIbHOM
MOJIEKYJISPHONMACCHIBEIIIECTB.
2.Cocmasnenuedopmynviéenecmeano
AMOMHBIMNPOYEHMAMUCOOMHOULEHUIO
maccanemenmos

HrpoBBIETEXHOIOT U Y.
Texnonorus poOIEMHOTO
Texnonorus pa3BUTHSA
MBILICHUSI.

HpOCKTHLI@ TCXHOJIOTHUHU U AP.

00yueHusl.
KPUTHYECKOTO

TexXHOJIOrny pa3BUBAIOLIETO 00yYEHUSL.

Tema2.DxcnepumeHTaIbHasipadoTaCBeIeCTBAMU(

I[CMOHCTpaL[I/II/I.PaCTBOPBIMCIIHOI‘ OKYIiopoca

BBI‘IHCHCHPIGM&CCOBOI‘;I,Z[OJ]I/IpaCTBopCHHOFO

6u)
HrpoBbie TEXHOJIOTHH.
Texnonorus poOJIEMHOTO

oOyueHws..




pasnuuHOi  KoHUeHTpauuu. JlaGoparopHas
nocyna.O6pazusipuisTpoB.O00pya0BaHUE
JUISTHATPEBAHMUS: )JICKTPOTLIIUTKHU, Fa30BbIC
TOPEJIKUUCIIUPTOBKH.

HarpeBanne xujukocredi B CTakaHe W B

npobupke. Beimenenne xnopodpmuia w3
3€JICHOTOJIMCTAIIPUOOPAOOTKEETOrOPSTIUM
OTHJIOBBIM CIIUPTOM. Kpucramm3zanus
HUTpaTa KaJius npu OXJIAXKJICHUU €ro
HACBHIIIEHHOTOPacTBOPA.
JlabopaTtopubieonsIThL. | . IIpurotoBnenue
pacTtBopa MMOBapEHHOMN COJIH. 2.

[IpuroToBiieHuepacTBOPaMETHOTOKYIIOPOCA.
3.Pa3nienennecmecuIieCKauioBapeHHOM
comdunbTpoBanuem.4.Harpepanuena
ANEKTPOIUTUTKE. 5. CTPOCHUETIIAMEH CBEYH.
6.Kpucrainmum3anusakaaniiHON CENUTPBI.
[Ipaktnyeckass pabora 1. Ilpocreiimme
XUMHYECKUEOTIEPAITHH.
[TpakTuueckaspabdora2.lIpaBunapaboTeico
criuptoBKoi. Harpepanuexuakocren

BEILIECTBAB PacTBOPE

TexHomorun  pa3BHBAIOIIETO  OOYyYCHHMS.

HpOGKTHbIG TCXHOJIOTUU U AP.

Tema3.BemecTBaBokpyruac(74)

JeMoHcTpauu.  J[eMOHCTpalmOHHBIM  OMBIT
«Kucnopon w3 Ttabnerok». KauecTBeHHas
peaknusHayriaeKucasiira3. Kpucrammaeckas
pemeTkaxyopuaaHaTpus. OOpas3bIrIFOKO3bI,
caxaposbl,kpaxmaiia. Komnexkuusi«MuHepanblu
ropHbienopoas». Koteknus «Paznatounsie
00pa3IBITOIC3HBIXUCKOTIAEMBIXUMETAIIIOB.
Konnexuumsa «KBap1 B MPUPOJIE».
[Ipuroronennen3BecTkOBOUBOIbI. Komekius
«Hedtp M mnpomykTtel ee mepepabOTKH».
Komnexkuusi«KaMeHHBIIYTOTBUTIPOAYKTHIETO
nepepabotkm». Komnekuusa«TopbunpoaykTs
erornepepaboTKN»

Briuncienne aroMHO MW MaccoBOM  HoseH
3JIEeMEHTAIOXUMHYECKOM(OopMyIIeHanpuMepe
BOJIBI

HrpoBBICTEXHOJIOTHH.

TexHom0THS MPOOIEMHOTO 00YUYCHUSI.
TexHomorust pa3BUTHUS KPUTHYECKOTO
MBIILICHUSI.
TeXHOIOrUMPa3BUBAIOIIIETOOOYUCHHSL.
[TpoeKTHBIC TEXHOJIOTHH.

Tema4.3nakomcTBOCMaTepuagsamMu(44)

Hemonctparmu. Kommekusa« AToMUHUNRN
erocmiaBb». Komneknusi«oKenesonero

PeI_HCHI/ICpaC‘lCTHLIX3a,[[an/I3yquHBIX THUIIOB

WrpoBbIETEXHOIOTHH.
TexHoI0rusAnpo6IeMHOr000ydeHusI.




criaBely. Komnekius «Pa3garounsie oOpasibl TexHOIOTUAPAZBUTUAKPUTHIECKOTO
IIOJIE3HBIX ~ MCKOMAeMBIX M METaJIOB». MBILIEHUS.
Komnexuusa«Hyrynucrane». Komiekums TexHonornMpa3BUBaroIIero00y4eHu .
«Crexno u uznenus u3 crexnay. Komiekuus
obpasnoB (papdopa, dasHca, 000 KESHHOU
TJIMHBI.

Komnexuusa«l Iimactmaccey. Kosuiekius
«Kayuyk u TIpOIyKTBI €€ TepepadOTKM».
Komneknust «Boioxua
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Temal.BBeaenune.OraromMano Bemecrsa

14

Co3nannie ONarompusiTHBIX YCIOBUM JUIsl Pa3BUTHS COIMAJIBHO 3HAYMMBIX
OTHOIIIEHUHUIITKOJILHUKOB, U, TPEXK ACBCETO,IEHHOCTHBIXO THOIIIEHU M : KTPYAYKaK
OCHOBHOMYCIIOCOOYIOCTUKEHUSHKM3HEHHOT001aronoayyusiueoBeKa,3anoryero
YCIIEUIHOTO MPO(ECCHOHATBFHOTO CaMOOTIPEIENIEHUSI U ONIYIEHUs YBEPEHHOCTH B
3aBTpalIHEM JIHE;, K MPUPOJEC KaK MCTOYHHUKY JKU3HU Ha 3eMiie, OCHOBE CaMOTO €¢
CYLIECTBOBaHUS, HYXJAIOLIEICS B 3alIMTE U MMOCTOSSHHOM BHUMAaHUHU CO CTOPOHBI
YelloBeKa; K 3HAHUSAM KaK HHTEJUIEKTyaJbHOMY pecypcy, oOecreuuBaronemMy
Oynayuiee 4eloBeKa, Kak pe3ylbTaTy KPOMOTINBOTO, HO YBIIEKATEIHLHOTO Y4E€OHOTO

Tpyna

Tema 2.9KkcnepuMeHTaIbHAS
pabdorac BemecTBaMu

Co3nanue OnarompusiTHBIX YCIOBUW JJs pa3BUTHUS COLMAIBHO 3HAYMMBIX
OTHOIICHUHMIITKOJIbHUKOB, U, ITPEKIEBCET0, [ICHHOCTHBIXO THOILIEHU M :KTPYAYKaK
OCHOBHOMYCIIOCOOYIOCTHKEHUSHKHU3HEHHOT001aronoayqnsiueI0BeKa,3aaoryero
YCIEUTHOTO MPO(ECCHOHAIBHOTO CaMOOTPEICIICHUSI U OUIYIIECHHUS YBEPEHHOCTH B
3aBTpaIIHEM/IHE;K3HAHUSIMKAKUHTEIIEKTyallbHOMYpeCcypcy,00eceunBaroeMy
Oynyniee 4elnoBeKa, Kak pe3ylbTaTy KpPOMOTIMBOTO, HO YBIIEKATEIHHOTO Y4€OHOTO

Tpyaa

Tema3.BemecrBaBoKpyraac

COS)IaHI/Ie 6HarOHpI/I$ITHLIX YCJIOBI/Iﬁ A pa3dBUTUS  COLOUAJIbBHO 3HAYHMMBIX
OTHOH.I@HI/IﬁH.IKOJ'ILHHKOB,I/I,Hpe)KI[eBCCFO,I_[GHHOCTHBIXOTHOH_IGHI/IﬁZKTPYILYKEIK
OCHOBHOMYCHOCO6y,[[OCTI/I)KCHI/ISDKI/BHeHHOI‘O6.]'[3.1"0HOHy‘II/IH‘leHOBeKaﬁaHOFyero
ycneurHoro HpO(peCCI/IOHaJ'IBHOFO CaMoOoIpeaAcICHUA U OIYHICHUA YBECPCHHOCTHU B
3aBTpalllHEM JHE; K MMPHUPOJAC KaK UCTOYHUKY KU3HHU Ha 3eMJ'Ie, OCHOBC CaMoro €c
CYILICCTBOBAHM, HY)KHaIOHICﬁCH B 3alIUTC U INOCTOAHHOM BHHUMAHUU CO CTOPOHBI
I-IC.J'IOBeKa;K3Ha.HI/ISIMKElKI/IHTCJ'IJ'ICKTya.]'H:HOMypCcypcy,06CCI'IC‘II/IBaIOIJ_ICMy

6y)1y1uee YCJIOBCKA, KaK pE3YyJIbTaTy KPOIIOTIIMBOTO, HO YBJICKATCIILHOTO yqeGHoro
Tpyaa
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Temad4.3HakoMcTBOC MaTepuaTIaMu

Co3nanue OnarompusATHBIX YCIOBUH U  Pa3BUTHS COLMAIBHO 3HAUYUMBIX
OTHOILLIEHUMIIIKOJIbHUKOB, U, IPEKIEBCEr0, IEHHOCTHBIXOTHOILICHUIM : KTPYTyKaK
OCHOBHOMYCIIOCOOYIOCTHKECHUSHKU3HEHHOT001arornoryqisiueI0BeKa,3aIoryero
YCIIEIIHOTO TPO(EeCCHOHATHLHOTO CaMOOTIPE/ICIICHUSI U OILIYIICHUS! YBEPEHHOCTH B
3aBTpALIHEM JIHE; K IPUPOJIe KaK UCTOUYHHUKY JKU3HU Ha 3eMJie, OCHOBE CaMOIo €€
CYLIECTBOBAHUS, HYKJAIOILIEICS B 3aIMTE U MIOCTOSSHHOM BHUMAHUU CO CTOPOHBI
YEeJIOBEKa; K 3HAHUSAM KaK HHTEJUIEKTyaJbHOMY pecypcy, oOecreuuBarouemMy
Oyayiiee yenoBeKa, Kak pe3yabTaTy KPOIOTIMBOTO, HO YBIEKATEILHOTO y4eOHOTO

Tpyna

O0o01mariee MOBTOPEHHE.
KounrpoJsbHas padora

Pe3eps

Hroro no kypcey
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