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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamMmma BHEYpouHOU AesiteabHOoCTH «HOHBINM XUMUK» B 5-6 Ki1acce
COCTaBJICHA Ha OCHOBE CJICTYIOIIUX HOPMATUBHBIX TOKYMEHTOB:

- ®enepanpHbIit 3aK0H Poccutickoit denepanuu ot 29 nexadbpst 2012 r. Ne273-
@3 "O06 obpazoannu B Poccuiickoit deneparun';

- DenepanabHbIl TOCYIapCTBEHHBIM 00pa30BaTEIbHBIA CTaHJAPT OCHOBHOTO
obmero obpazoBanus (IIpuka3z MunucrepctBa oOpa3zoBanus u Hayku PO ot 17
nekadpst 2010 r. Nel897);

- [IporpamMma pa3BuTHs 1 GOPMHUPOBAHMS YHUBEPCATBHBIX YUEOHBIX AEHCTBUN
JUTIsl OCHOBHOT'O 00111er0 00pa3oBaHus;

- KogudukaTtop 351eMeHTOB cojiepkaHus U TpeOOBAHUM K YPOBHIO TOJATOTOBKHU
oOyJarolmuxcs, OCBOMBIIMX OCHOBHBIE OOIIE00pa30BaTeIbHbIE  MPOTPAMMBI
OCHOBHOT0 0011ero oOpa3oBaHusl, JUisl IPOBEACHHS TOCYIapCTBEHHON (MTOrOBON)
aTTecTalu (B HOBOM (hopme) 1o XUMHH;

- @enepalabHbI NEpPeUCHb YUYEOHUKOB, PEKOMEHIYEMBIX K HCIIOJIb30BAHUIO
IpU pean3aluy UMEIOUUX TOCYAAPCTBEHHYIO aKKPEAUTALMIO 00pa30BaTENbHBIX
IporpaMM HA4aJIbHOIO  OOILEro, OCHOBHOTO OOWIEro, CpeIHero OOIIEero
oOpazoBanus Ha 2019-2020 yueOHbIil ron (npuka3 Munnpocsemenus PO ot 28
nekabdbps 2018 roga Ne345);

- Pabouas nporpamma k simauun YMK O.C. I'abpuensna. Xumust 7-9 kiacchl.
Mockaa, Jlpoda, 2017.

[Ipennaraemasi pabouass mnporpaMMa BHEYPOUYHOM JIEATETBLHOCTH  JAET
MPEACTABICHUE O LENAX, OOIIeil cTpareruu oOy4deHHs, BOCIUTAHUS U PA3BUTHS
OOy4YaromIMXCcs CPeICTBAMHU y4eOHOTO MpeaMeTa, yCTaHAaBIMBAET 00s3aTelbHOE
IIPEIMETHOE COJAEpP/KaHME, MPENyCMAaTPUBAET PACIPEEICHUE €ro Mo Kiaccam M
CTPYKTYpUpPOBAaHHE MO pa3lejiaM U TeMaM MpOrpaMMbl MO XHUMHH, ONPEESET
KOJINYECTBEHHBIE U KAUECTBEHHbBIE XapaKTEPUCTUKHU COACPIKAHUS, PEKOMEHYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBf3€H, JIOTMKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolIuxcs, OMNpeAesisieT BO3MOXHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMUN K
pe3ynbratam oOy4eHHUs XUMUHU Ha YPOBHE LIEJIeH M3YUYeHUs NMPEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENIHON JIEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHWE XWMHH CIY)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHPOBO33PECHHUS
oOy4aronierocsi, €ro MnpeAcTaBlICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPa, BAXKHYIO
poJib UTparoT (POpMUpPYEMbIE XHMHUEHW NPEICTABICHUS O B3aWMOIPEBPALICHUSIX
HEPruv U 00 HBOJIIOLMHU BEIIECTB B MPHUPOJAE, O MyTSIX PEUICHHs TJI00aTbHBIX
npo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBON U 3KOJOTHYECKON O€301MacHOCTH, TPOOIIEM 3IpaBOOXPaHEHUSI.

N3yuenue xumun:



CIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYpPHI JIMTYHOCTH, €€ 0011el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHpOBaAHHE MBINUICHUS W TBOPYECKHX CIOCOOHOCTEH
OoOy4Jaronnxcsi, HaBBIKOB HX CAMOCTOSITEIbHOW  Y4eOHOW  JIeSITENIbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MOBCEIHEBHOM )KM3HU, TAK U B IPO(PECCUOHATILHOM 1€SITEIbHOCTH;

3HaKOMUT CO CHeUu(PUKOi HAYYHOTO MBINUICHUS, 3aKJIaIbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POpPMUPOBAHUHU €CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00yJaronInuxcs;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHMM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOITUXCSI.

JlanHble HampaBlieHUS B OOYYEHHM XUMHH OOECHEYMBAIOTCS CHEeUpUKON
ColepKaHusl  y4yeOHOro  IMpenMera, KOTOPbIM  SBISETCS  IE€Iaroru4ecKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBbl NEPBOHAUYAIbHBIX MOHATUH XUMHH, OCHOB
HEOPTraHUYECKOM XHUMHUM H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxoaa K €€ m3ydeHuro. ConepkaHue CKIaIbIBa€TCs U3 CHCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMU OOBSICHEHUS U POTHO3UPOBAHUS CBONCTB,
CTPOCHMS U BO3MOXKHOCTEHN MPAKTUYECKOIO IIPUMEHEHHUS U ITOIYYEHHS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CUCTEMHOU IIPUPO/IbI, HIEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3ydyeHne XMMHUM NMPOUCXOJIUT C MPUBJICYECHHEM 3HAHUN W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy, «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wu3yueHMH XUMHH TPOUCXOAWT (OpMUpOBaHHE 3HAHUN OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3a1a4a
y4eOHOro MpeaAMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMUUYECKUX 3HAHUN —



BaXXHEHIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUMN, TOCTYITHBIX
0000IIEeHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAayKd, B MPHOOIICHHUU K
Hay4YHbIM METOJAaM MO3HAHUS MPU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHil, B
(GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B Y4EOHO-
MO3HABATENIbHON M y4eOHO-UCCIIeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0paInieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu n3ydyeHnn XUMUHM HA BBOJHOM YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus
Ba)KHOE 3HAYEHUE MPUOOpPENU TaKKe 1eJ1, KaK:

— (¢$opMUpOBaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
OoOy4JarommMxcss K CaMOCTOSATEIbHOM IO3HABATEIbHOM JEATEIbHOCTH, HAyYHbBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHLIUW), UMEIOIIUX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
rPAMOTHOCTH, B TOM YHCI€ YMEHHUA OOBACHATH M OLICHUBATH SIBJICHUSA
OKPYXaIOLEr0o MHUpa, MCHOJIb3Ysd 3HAHUS W OMbBIT, MOJYYEHHbIE NMPU U3YYECHUH
XUMHH, TPUMEHATh UX IPU PELLIEHUH TPOOJIEM B IOBCETHEBHOM KU3HU U TPYJOBOU
NEATEIbHOCTH;

— (¢opmHpoBaHHEe y OOy4YalIIMXCA TI'YMAHUCTUYECKUX OTHOILECHUM,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1eJIeco00pa3HOro TMOBEAECHHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYKAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY HpO(dHIIA U HANPaBICHHOCTH NAJbHEUIIEro
oOy4eHus.

OO1mee 9ncao 4acoB, OTBEACHHBIX IS M3YUCHHUS XMMHUU HA BBOJHOM YPOBHE
OCHOBHOTO 00IIIero 00pa3oBaHMs, cocTaBiaseT 35 dacoB — 1 yac B HeAemio.
[TIporpammoi mperyCMOTPEHO IPOBEACHHUE:

- KOHTPOJIbHBIX paboT — 3;

- MPAKTHYECKUX padbot — 6;



COAEPKAHUE OBYUEHUSA

Tema 1. Xumus B ueHtpe ecrecrpo3Hanus (11 1)

EcrtecTBO3HaHME — KOMILIEKC HayK o mpupojge. Hayku o mpupoge: dbusuka,
xumus, ouosiorust u reorpadus. [lomoxxurensHOe U OTPUIIATEIIBHOE BO3ICHCTBHE
YEJIOBEKA HAa IPUPOLLY.



IIpenmer xumun. Tena u BemectBa. CBOWCTBA BEHIECTB KakK HUX
WHMBUAYaJIbHbIE MTPU3HAKU. CBOKMCTBA BEIIECTB KAK OCHOBA UX IPUMEHEHHSI.

HaGnronenue kak OCHOBHOM METOJ TTO3HAHUS OKPY’KAIOIIETO MUpa. Y CIIOBUS
npoBeneHusl HaOmoAeHus. ['unore3a kKak MNpeanoyioxkeHue, OOBICHSIOUIEE WU
MpeicKa3bIBaloONIee MPOTEKaHWe  HAOJI0aeMOro  SIBIEHUSA.  DKCIIEPUMEHT.
JlabopaTopusa. OkcrnepuMmeHT  jabopaTopHbli W jpomamHui.  CrocoObl
(buKcUpoOBaHUS PE3yNbTATOB HKcrepuMeHTa. CTpoeHHE IUIAMEHM CBEYH, CYXOTro
TOPIOYETO, CIIUPTOBKH.

XUMHUYeCKHue CHUMBOJIBI. WX HamucaHuwe, MpPOW3HOIIEHHWE WU HWHOOpMaIms,
KOTOPYIO OHH HecyT. Xumudeckue (popmynbsl. X HamucaHue, MpOW3HOIIEHUE U
uHbopMaIus, KOTOpyto OHU HecyT. UHIeKChl U KO UITUEHTHI.

YHHBEpCANbHBIN XapaKTep MOJIOKEHUN MOJIEKYIAPHO-KMHETUYECKOU TEOPHH.
[TonaTus «atom», «MojeKyna», «MoH». Kpucramimyeckoe COCTOSHUE BEIIECTBA.
Kpucrammmueckue pemetku TBepAbix BemecTB. Juddysua. bpoyHoBckoe
JBH>KCHUE.

ArperatHoe cocTosiHME BemlecTBa. [a3000pa3Hble, KUAKUE U TBEPAbIC
BemecTBa. Kpucrammueckue u amopdHbie TBepable BeriecTBa. duzmyeckue u
XUMUYECKUE SBIICHHUS.

XVMMHUYECKHUI COCTaB KMBOM KJIETKU: HEOPTaHHUYECKHE (BOJa U MUHEpaJIbHbIC
COJIM) U OpraHuyeckue (OeNKu, >KUPhI, YTIeBOIbl, BATAMUHBI) BemiecTBa. [IpocTeie
U CJIOXKHBIE BEIIECTBA, UX POJIb B )KU3HEIECATEIILHOCTH OpTraHu3MOB. bruonoruueckas
posib BoAbl B kuBOM kieTke. dorocunre3. Ponp xmopoduimia B mporecce
dborocunTe3a. buosornyeckoe 3HAUYCHHE JKHUPOB, OCJIKOB, 3(PUPHBIX Mace,
YTJIEBOJIOB U BUTAMUHOB JJIS )KU3HEJEATEIbHOCTU OPTaHU3MOB.

[ToHaTHE O KAaueCTBEHHBIX PEAKIUAX KaK O PEaKIUSAX, BOCIPUHUMAECMbBIX
OpPTraHOJIENTUYECKU: C TIOMOINBIO 3pEHUs, CiIyxXa, OOOHSHUSA. AHAIUTHYECCKUN
abdext. OnpenensieMoe BEMIECTBO U PEAKTUB HA HEro. Bo3MOXKHOCTh U3MEHEHUS
UX POJIY HA TPOTUBOMOJIOKHYIO.

Hemoncmpayuu. 1. Komnnekiuys pasHbIX Tel U3 OJHOTO BEIIECTBA WM
Matepuana (Hampumep, JsaboparopHas mocyaa u3 crekna). 2. Kosmekius
pasnuyHBIX Ten wid (pororpaduii Tenm W3 AMOMUHUA IS WUIIOCTPALUU HJIEU
«CBOWMCTBA — TMpPUMEHEHHE». 3- YdueOHOoe 0o0OpyJOBaHHE, HCIOJIB3YEeMOE IpPHU
u3ydeHuu pusuku, Ouosnoruu, reorpaduu u xumuu. 4. DnekTpodopHas MalluHa B
nevictBuu. 5. ['eorpaduueckue mojaenu (riodyc, kapta). 6. buonoruueckue Mojaenu
(MyJISDKM OpraHOB M CHCTEM OpPraHOB pAacTeHHWH, >KMBOTHBIX U 4YeJIOBeKa).7.
dusznyeckue W XUMUYECKHE MOJEIM aTOMOB, MOJEKYJ BEIIECTB W HX
KPUCTAJUIMUECKUX perieTok. 8. OObeMHbIE U MIapOCTEPKHEBBIE MOJEIN MOJIEKYJ
BOJIbI, YIJIEKMCJIOTO W CEpPHHUCTOro ra3oB, MeTaHa. 9- PacnpocTpanenue 3amaxa
OJICKOJIOHA, JYXOB WM Je30jJ0paHTa Kak mnponecc auddysuu. 10. OO6pasibl
TBEPJbIX BEIIECTB KPUCTALIMYECKOTO cTpoeHusa. 11. Moaenu KpuCTAITUYECKUX
pemetok. 12. Tpu arperatHbix coctosinusi Bojbl. 13. IlepenuBaHue yriekucioro
ra3a B CTakaH, ypaBHOBEIIEHHbIN Ha Becax. 14. Koyekius KpUCTAINTMYECKUX U
amop(HBIX BemecTB W u3faenuil u3 Hux. 15. Komnekinus muHepayioB (J1a3ypwur,



KOPYH/, XaJbKONUPUT, (GItoopuT, ranut). 16. Komnekuust ropHbix mopoa (TpaHuT,
pasnuyHbie HOPMBI KAJIBLIUTA - MEJI, MpaMop, U3BeCTHSK). 17. Koiekius roprounx
UCKOIaeMbIX (He(Th, KAMEHHBIN yTroJib, cllaHiibl, Topd). 18. CriupToBas SKCTpaKIus
xJjiopoduia u3 3eneHsix JUcTheB. 19. [IpokanuBanue cyxoi 3eleHH pacTeHU B
MyenbHON Meyu NIl KOJMYECTBEHHOIO OINpPEEICHUs] MUHEPAJIbHBIX BEIIECTB B
Hux. 20. KauectBeHHas peakuus Ha kuciopoi. 21. KayecTBeHHas peakius Ha
yTaeKUCIbIi 1a3. 22. KauecTBeHHast peakiids Ha U3BECTKOBYIO BOJTY.

Ilpakmuueckue  pabomwsr  Ne  1.3HaKOMCTBO ¢  J1aOOpPaTOPHBIM
obopynoBanuem. I[IpaBuna Ge30macHOCTH TpU pabOTe B XUMUYECKOM KaOWHETE
(maboparopum). Ne 2. HaGmronenue 3a ropsieid cBe4ol. Y CTPOHCTBO CITUPTOBKH.
[IpaBuna paOoThI ¢ HarpeBaTeIbHBIMU IPHOOPAMH.

Tema 2. MatemaTuka B XuMuu (9 4)

[TonsTrie 00 OTHOCUTENBHBIX aTOMHOMW M MOJEKYJISIPHOM Maccax Ha OCHOBE
BOJAOPONHOM  eauHUUBl. OmpeneseHne OTHOCUTEIBHOM aTOMHOM — MaccChl
XMMHUYECKUX 3JIEMEHTOB IO nepuoandeckoi tabnuue. Haxoxaenue no gopmyse
BEILECTBA OTHOCHUTEIBHON MOJIEKYJISIPHOW MacChl KaK CYMMBI OTHOCHUTEIBHBIX
aTOMHBIX MAacC COCTaBIIIOIIMX BEIIECTBO XMMUYECKUX 3JIEMEHTOB.

[MTonsiTHE 0 MaccoBoit o€ -(W) XUMHYECKOTO 2JIEMEHTa B CII0)KHOM BEIIIECTBE
u eepacuer no ¢opmyne BemecTBa. Haxoxknenue ¢GopMyibl BeliecTBa IO
3HAYEHUSIM MAaCCOBBIX JI0JIEH OOpa3yoIIMX €ro 3JIEMEHTOB (AJi1 2-4acoBOTO
U3YUYCHHUS Kypca).

[lonsiTue o ymctom BemecTBe M cMmecu. Cmecu ra3zooOpasHbie (BO3IYyX,
NPUPOAHBIA ra3), kuakue (He@Th) W TBepAble (FOPHBIE MOPOABI, KyJIHMHApPHbIE
CMECH, CUHTETHYECKHE MOoIIe cpeacTBa). CMecH TOMOT€HHBIE U TE€TEPOTreHHbIE.

. I[lonatue o0 oOwveMHOU none (@) kommoHeHTa razoBoil cmecu. CoctaB
BO3JlyXa U MPUPOJHOTo ra3a. Pacuer o0beMa KOMIIOHEHTa ra30BOl CMECH MO €ro
00BEMHOM J107I€, 1 HA0OOPOT.

[Tonsatue o wmaccoBoi mgosie (W) BemecTBa B pacTBope. PacTBoputens u
pPacTBOPEHHOE BeEIIECTBO. PacueT Macchl pPAacTBOPEHHOTO BEIIECTBA IO Macce
pacTBOpa M MacCOBOM JOJ€ PAacTBOPEHHOI'O BEIIECTBA M APYIHME pPAacyeTbl C
VCITOJIb30BAHUEM ITUX ITOHSATHUI.

[TonsiTHe o ymcTOoM BemiecTBe W mpumecu. MaccoBas noist (W) mpumecu B
oOpasie ucxoaHoro BeuiectBa. OCHOBHOE BellecTBO. Pacyer mMacchl OCHOBHOTO
BEILECTBA IO MAacce BEIIEeCTBa, COAEPKALIEr0 OMPEAEICHHYI0 MacCOBYIO OO
IIPUMECEH, U IPYTUe PACUEThI C UCIIOJIb30BAHUEM ITUX ITOHATHH.

Jemoncmpayuu. 1. Munepansl kynput U teHoput. 2. Okcun prytu (I1). 3.
Komnekuuu pa3nuyuHbIX BUJIOB MpaMopa U U3Aeuid (WM WUTIOCTPALUA U31eTTui)
n3 Hero. 4. CMech peUYHOro M CaxapHoro Iecka u ux pasuaenenue. 5. Komnekuus
«Hed1b 1 HEPTEIPOAYKTHD. 6. Kosekius ObITOBBIX cMecel (KyJTMHApPHBIE CMECH,
CUHTETUYECKME MOIOIIME CPEACTBA, IIAMITyHW, HAIWUTKU W Ap.). 7. Jmarpamma
00BEMHOI'0 COCTaBa BO3yXa, 8. [luarpamma 00beMHOTO COCTaBa MPUPOHOTO ra3a.
9- IlpuroroBneHue pacTBOpa ¢ 3aJaHHBIMH MacCOi ¥ MacCOBOM JOJeH



pactBopeHHOro BemiecTBa. 10. OOpa3ipl BEIIECTB M MaTEepHANIOB, COJEPIKAIIUX
ONPENIECIICHHYIO JI0JII0 IIPUMECEN.

Ilpakmuueckaa padoma Ne 3 IlpurotoBieHue pacTBopa C 3aJaHHON
MacCOBOM JI0JI€M paCTBOPEHHOTO BEILIECTBA.

Tema 3. SAABaenusi, npoucxoasimue ¢ Bemecrsamu (11 4)

[TondaTHE O pa3aeneHun cMeceil U OUUCTKE BemecTB. HekoTopble nmpocTenime
CIIOCOOBI pa3fielieHus] CMecel: NpOCEeHBaHHE, pa3[elIeHUE CMECel MAarHuToM,
OTCTaWBaHUE, JEKaHTAIUs, UEHTpUPyrupoBaHUe, pa3AeieHUE C TOMOIIBIO
JEIUTEIbHON BOPOHKHU.

OunpTpoBaHUE B 1abopaTOpuu, ObITY U Ha Tipou3BoAcTBe. GunbTpar. [lonsTre
00 azacopOumm u azcopOeHTax. AKTHUBHUPOBAHHBIM Yroib Kak Ba)KHEUIIH
a7icOpOeHT, €ro HCIOJIb30BaHHE B OBITY, Ha MPOW3BOJCTBE U B BOCHHOM JeIie.
YcerpolicTBo mpoTHBorasza. JUCTUIUISIMSA KaK MPOLIECC BBIIEICHUS BEIIECTBA W3
KUAKON cMmecu. JlucTuimirpoBaHHas Bojia U 00JacTu ee nmpuMeHenus. [leperonka
Heptu. Hedrenponaykrsl. @pakimoHHAsE TMEpPEroHKa JKUJIKOTO  BO3/yXa.
Kpucrammzanuss u  BblIapuBaHuE B J1a00OpaTopuu  (KpUCTAILIM3ATOPBl U
dbapdopoBbIie YaIIKK JIJIs1 BEITApUBAHUS) U IPUPO/IE.

[ToHATHE O XUMUYECKOW pEaKIMK KaK MPOIECCE IPEBPALCHUS OJJHUX BEIIECTB
B JIpyrue. YCIOBUSA TEUEHUS U NPEKpaAlIEHUsS XUMHUYECKHX peakuuid. IIpu3Hakum
XUMUYECKUX PEAKIINI: N3MEHEHUE 1IBETA, BhINAJACHUE 0CAJIKa, PACTBOPEHUE OCAIKA,
BBIJICJICHHE Ta3a.

Hemoncmpayuu. 1. llpocenBaHne cMecH MyKH M CaxapHOTO mHecka. 2.
Paznenenne cMecu MOPOIIKOB cepbl U kene3a. 3. Pa3nmenenue cMecu MOpOIIKOB
cepbl U necka. 4. Paznenenure cMecu BOJbI U PACTUTEIBLHOTO Maciia ¢ MOMOIIBIO
nenutensHol  BopoHku. 5. llentpudyrupoBanue. 6. DunbTpoBaHue. 7.
PecniupaTopHble MAacku M MapiieBble MOBS3KH. 8. AJICOpOIMOHHBIE CBOMCTBA
aKTUBHPOBAHHOTO yris. 9. CuimMkarenb WU €ro MPUMEHEHHE B OBITY U JIETKOM
npoMmbiieHHocTH.  10. IIpotuBoraz um ero ycrpoiictBo. 11. Ilomydenue
JUCTUJIMPOBAHHON BOJIBI C MOMOIIIBIO JaOOPATOPHON YCTAHOBKH ISl TIEPETOHKU
xuakocteit. 12. Komnexuus «Hedts u HedTenpoayktei». 13. Paznenenue cmecu
nepMaHraHata W JUXpoMara Kalusg CIocoOOM  KpucTamu3anuu. 4.
B3anmojeiicTBUE TOPOIIKOB jKejie3a W cepbl npu HarpeBanuu. 15. Ilomydyenue
YTIEKHUCIIOTO Ta3a B3aUMOJICUCTBHEM MpaMopa C KUCIOTON M OOHApy»KEHUE €ro ¢
MOMOILIBI0 M3BECTKOBOM BOABL. 16. Karamutuyeckoe paslioKEeHHE MEPOKCUIA
BOZOpoa (KaTanu3aTtop — AUOKcUA Maprania). 1 7. depMeHTaTBHOE pa3I0KEHUE
MEPOKCHUJIa BOJOPOIa C MOMOIIBIO KaTal a3bl. 18. KUCIOTHBIN OTHETYIIUTEND, €T0
YCTPOMCTBO W TPHUHIMUI JeucTBUSA. 19. Peakuus HeWTpaiM3aluu OKPAIIEHHOTO
dbenondrarenHoM pactBopa Ienoun kuciotoi. 20. BzaumopeiicTBue pacTBOpoB
NepMaHraHaTa U Juxpomara Kajausi ¢ pacTBOpoM cyibgura HaTpus. 21. [lonyuenue
ocanka ruapokcuna menu (I1) wm runpoxcuna xeneza(lll) peakuueit oomena. 22.
PacTBopeHME NONYYEHHBIX OCAAKOB THUAPOKCHUIOB METAJIOB B KuUCIOTE. 23.
[Tomy4yeHune yrieKuciaoro rasa B3aMMOJICHCTBHEM pacTBOpa KapOoHaTa HATPHUS C
KHUCJIOTOM.



Ilpakmuueckue padomut:

Ne 4 (nomariHuit skcriepuMeHT). BhiparirBanue KpUCTaliIOB COJIH.
Ne 5. OuncTka MoBapeHHOM COJIH.

Ne 6 (momarnwmii sxcriepuMenT). Kopposus Meraiios

Tema 4. Paccka3sbl mo xumuu (34)

Kuzup u gesrenpbHocTh M. B. JlomonocoBa, JI. 1. MenueneeBa, A. M.
bytneposa.

OTkpbITHE, TOTYYCHUE U 3HAYCHUE BRIOPAHHBIX YUAIIUMUCS BEIIECTB.

HccnenoBanust B 001acT XUMHUYECKHX DPEAKIHI: (POTOCHHTE3, TOPEHUE H
MEJIJIECHHOE OKHUCJIEHUE, KOPPO3Usl METAIOB U CHOCOOBI 3al[UTHI OT HEE, IPYyrue
peaKIuu, BEIOpAHHBIC YUAITUMHUCS.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Jluunocmmnoie pesyiomamol:



1) BOcnHMTaHHE POCCHICKON TpakIaHCKOW HWIEHTUYHOCTH: MaTPUOTHU3MA,
yBaxkeHUs1 K OTeuecTBy, MPOIUIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoja
Poccun; oco3HaHne cBOEil I THUYECKOW MPUHANIICKHOCTH, 3HAHUE UCTOPUH, SA3BIKA,
KYJBTYpbl CBOETO HApoOJa, CBOETO Kpasi, OCHOB KYJbTYPHOTO HAacliequs HApOIOB
Poccun u 4yenoBedecTBa; YCBOCHHE TIyMaHUCTHUECKHUX, IEMOKPATUYECKUX U
TPaJMIIMOHHBIX I[IEHHOCTEH MHOTOHAIMOHAIBHOTO POCCHMCKOTO OOIIECTBA;
BOCIIMTAHUE YYBCTBAa OTBETCTBEHHOCTHU U J10Jira repe PoauHoi;

2) (opmupoBaHME OTBETCTBEHHOTO OTHOIIECHUS K YYEHHIO, TOTOBHOCTH H
CIIOCOOHOCTH OOYYaIOIIMXCS K CaMOpPa3BUTHIO M CaMOOOPAa30BaHMIO HAa OCHOBE
MOTHBallMi K OOYYEHHMIO M ITO3HAHHIO, OCO3HAHHOMY BBIOOPY M IOCTPOCHHIO
JanbHENIIe MHIUBUAYaIbHOU TPACKTOPHH 00pa3oBaHus Ha 6a3e OPUEHTUPOBKHU B
Mupe npodeccuii U MPOPECCHOHAIBHBIX MPEANOYTEHUH C yU4eTOM YCTONYHBBIX
MO3HABATEJIbHBIX MHTEPECOB, a TAK)KE€ Ha OCHOBE (DOPMHUPOBAHUS YBAKUTEIBLHOTO
OTHOILICHHUS K TPYAY, Pa3BUTHUS OIbITA yYaCTHs B COLMAJILHO 3HAUMMOM TPYIE;

3) <¢opMmupoBaHHME LEIOCTHOTO  MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKd M  OOILECTBEHHOM IPaKTHKH,
YUUTBIBAIOIIETO COLMAIbHOE, KYJIbTYpHOE, S3BIKOBOE, JYXOBHOE MHOroobOpasue
COBPEMEHHOT'O MUPA;

4) ¢dopmHupoBaHME OCO3HAHHOIO, YBAaXXUTEIBHOTO M JI0OPOKENATEIBLHOTO
OTHOULIEHUS K IPYroMy YeJIOBEKY, €0 MHEHHUIO, MUPOBO33PEHHUIO, KYJIbTYpPE, SA3BIKY,
BEpe, IPaKIaHCKOW MO3ULIUHU, K UICTOPUH, KYJIbTYpPE, PEJIUTUH, TPATULUSAM, SI3bIKAM,
LEHHOCTSM HapoJoB Poccun u HapoJ0B MUpa; TOTOBHOCTH U CIOCOOHOCTH BECTH
JMAJIOT C IPYTUMH JIIOJbMU U JOCTUTaTh B HEM B3aUMOIIOHHUMAaHMUS;

5) ocBoeHHME COUMaIbHBIX HOPM, IMpaBUJ TMOBEACHHS, poyied u (opm
COLIMAJIBHOM U3HM B TPyNIax MU coOOIIecTBaX, BKIOUYAsl B3POCIbIE U COLIMAIIbHbBIE
COOOIIEeCTBA; y4acTHE B IIKOJIHHOM CaMOYIPAaBJIECHUU M OOIECTBEHHOM >KU3HU B
npezenax BO3pacTHBIX KOMIIETEHIIMI C YYETOM PErHOHANbHBIX, STHOKYJIbTYPHBIX,
COLIMAJIbHBIX U SKOHOMUYECKUX OCOOEHHOCTEH;

6) pa3BUTHE MOPAJILHOTO CO3HAHMSI 1 KOMIIETEHTHOCTH B PELICHUH MOPAJIbHBIX
po0JIeM Ha OCHOBE JINYHOCTHOTO BBIOOpA, (hOpMUPOBaHHE HPABCTBEHHBIX YYBCTB
Y HPaBCTBEHHOI'O IIOBEJICHHs, OCO3HAHHOTO W OTBETCTBEHHOI'O OTHOILIECHHS K
COOCTBEHHBIM TMOCTYIIKaM;

7) dopMupoBaHHe KOMMYHHMKATHUBHOM KOMIICTEHTHOCTH B OOIICHUU M
COTPYIHHYECTBE CO CBEPCTHUKAMH, JEThbMHU CTApUIEro M MIIAQJIIET0 BO3pacTa,
B3POCIILIMU B TIpoliecce 00pa30BaTeNIbHOM, OOIIECTBEHHO IMOJe3HOM, y4eOHO-
UCCJIEI0BATENHCKON, TBOPUECKON U JPYTUX BUJIOB JEATEIBHOCTH;

8) dopmupoBaHue IIEHHOCTU 3I0POBOTO M Oe3omacHOro obpasza >KHU3HU;
YCBOEHUE MPABUJI UHIUBUAYAIBHOTO U KOJJIEKTUBHOTO O€30MaCHOTO MOBECHUS B
YpEe3BbIYANHBIX CUTYALMSIX, YTPOXKAIOMIMX >KU3HU M 3J0POBBIO JIIOJAEH, MpaBuil
MOBEJEHUS HA TPAHCIIOPTE U Ha JOPOTrax;

9) QopmupoBaHHE OCHOB JKOJIOTHUYECKOW KYyJIbTYpbI, COOTBETCTBYIOILEH
COBPEMEHHOMY YPOBHIO  JKOJIOTMYECKOTO  MBIIUIEHUS, Pa3BUTHE  OIIbITA



HKOJIOTMYECKH OPHUEHTUPOBAHHON pPE(PIEKCUBHO-OIICHOYHOW U MPaKTUYECKOU
JEATEIIbHOCTH B )KU3HEHHBIX CUTYalHsIX;

10) oco3HaHMe 3HAUYEHUS CEMbH B KU3HM YEJIOBEKa M 0OIEeCTBA, MPUHATHE
LEHHOCTH CEMEHWHOMN KU3HU, YBAXKUTEIbHOE U 3a00TJIMBOE OTHOIICHUE K YJIEHAM
CBOCH CEMbH;

11) pa3BuTHE 3CTETUYECKOTO CO3HAHUS Y€pe3 OCBOCHHUE XYJ0KECTBEHHOTO
Hacieaus HaponoB Poccun u mupa, TBOPUECKOM AESATEIBHOCTU 3CTETHYECKOTO
xapakrepa.

Memanpeomemmbie pe3ynomamnol:

1) ymMeHHEe caMOCTOSITENHHO OMPESTATh MM CBOETO OOYYCHHs, CTaBUTh H
dbopMyIpoBaTh )1 C€0s1 HOBBIE 3a1a9d B y4eO€ U MO3HABATEIHLHOU ICSITEIIBHOCTH,
pa3BUBaTh MOTUBHI U UHTEPECHI CBOEH MTO3HABATEILHON JEATEIbHOCTH;

2) yMEHHE CaMOCTOSITEJIbHO TUIAHUPOBATh IMYTHU JOCTHKEHUS LIENeld, B TOM
YHCJIe aJIbTepPHATUBHBIE, OCO3HAHHO BHIOMpaTh Haubosiee 3PheKTUBHBIE CIIOCOOBI
pelieHust yueOHBIX U TO3HABATENIbHBIX 33/1a4;

3) yMeHHEe COOTHOCUTHb CBOM JIEUCTBHUSI C IUIAHUPYEMBIMU PE3yJbTaTaMU,
OCYILIECTBJISITH KOHTPOJIb CBOEH AEATEIBbHOCTH B ITPOLIECCE TOCTUKEHHUS pE3YIbTaTa,
OTIPEJIENISITH CIOCOOBI IEHCTBUI B paMKaX MPEIOAKEHHBIX YCIOBHUM U TpeOOBaHUH,
KOPPEKTHUPOBATH CBOU JAECHCTBUS B COOTBETCTBUU C U3MEHSIONICICS CUTYallUEH;

4) yMmeHHE OlEHUBATh MPABUJIHLHOCTH BBITIOJIHEHUS Y4eOHOM 3ajauu,
COOCTBEHHBIE BO3MOXKHOCTH €€ PEILICHHUS;

5) BIageHUE OCHOBAMH CaMOKOHTPOJISl, CAMOOLICHKH, TIPUHATUSI PEIICHUN U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B y4eOHONM UM  TO3HABATEILHOU
JeATEIIbHOCTH;

6) yMeHHE OIpeiesaTh IMOHITHUS, CO3/JaBaTh OOOOIIEHUS, YCTaHABIUBATH
aHaJIOTUH, KJIACCU(UIIMPOBATH, CAMOCTOSITEILHO BEIOMPATH OCHOBAHUS U KPUTEPUU
JUIsL KJaccu(uKanuy, yCTaHaBIMBATh MPUYMHHO-CIICJCTBEHHBIC CBS3U, CTPOUTH
JIOTUYECKOE PACCYXKIEHUE, yMO3akiatoueHne (MHIAYKTUBHOE, JEIYKTUBHOE W TI0
aHAJIOTUH) U JIETIaTh BHIBO/IBI;

7) yMeHHe co37aBaTh, MPUMEHITh U TPEOOPa30BLIBATH 3HAKH W CHUMBOJIBI,
MOJIENIA Y CXEMBI JUIs pEIICHUs] y4eOHBIX U TO3HABATENbHBIX 33/1a4;

8) CMBICIIOBOE UTEHUE;

9) yMeHue OpraHu3oBbIBaTH Y4eOHOE COTPYJHUYECTBO M COBMECTHYIO
JIEATEIIBHOCTh C YUUTEJIEM U CBEPCTHUKAMU; padoTaTh MHAUBUIYATIBHO U B TPYyMIIE:
HaxOJUTh O0Ilee peIlIeHHe U pa3peniaTb KOH(IMKTHI Ha OCHOBE COTJIACOBaHUS
MO3UIIMK W y4yeTa WHTEepecoB; (GOpPMYyJIUpPOBATH, apPIYMEHTUPOBATh U OTCTaUBATh
CBOE MHCHMUE;

10) ymeHue 0CO3HAHHO HCIIOJIB30BaTh PEUEBBIE CPEJCTBA B COOTBETCTBUU C
3a/1auel KOMMYHUKAIIUU JJI1 BEIPAKEHUSI CBOMX YYBCTB, MBICJIEH U TOTPEOHOCTEM;
IJIAHUPOBAHMUSI U PETYJISIIIUU CBOEH JEATEIbHOCTH; BJIaJICHUE YCTHOW U MUCbMEHHOM
PEUYBI0, MOHOJIOTUYECKON KOHTEKCTHOM PEYBIO;

11) ¢popmupoBaHue U pa3BUTHE KOMIIETCHTHOCTH B 00JIACTH HUCIOJb30BaHUS
nH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJoru# (nanee - UKT kommerennun);



pa3BUTUE MOTHBALlUM K OBJAJEHUIO KYJIbTYpOH AaKTUBHOTO IOJb30BaHUS
CJIOBAPSIMU U IPYTUMU TTOMCKOBBIMHU CUCTEMaMU;

12) QopMupoBaHue M pa3BUTHE HKOJIOTHYECKOTO MBIIUICHUS, YMEHUE
IPUMEHSTH €r0 B MO3HABATEIbHOM, KOMMYHUKATUBHOM, COLMAIBLHON MpPaKTUKE U
npodeccuoHaNbHON OpUEHTAIUY.

Ilpeomemmnuwie pe3yromamoi:

1) bopmupoBaHUe NEpBOHAYATBHBIX CUCTEMATU3UPOBAHHBIX NIPE/ICTABICHUIN O
BCILIECTBAX, MX TMPEBPAIICHUSAX U NPAKTUUYECKOM MPUMEHEHUU; OBJAJCHUE
MOHSATUMHBIM annapaToM U CUMBOJUYECKUM SI3IKOM XUMUU;

2) oco3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XUMHYECKOM HAyKH Kak
o0JaCTH  COBPEMEHHOTO  €CTECTBO3HAHUS,  XUMHUYECKHX  MPEBpalieHUN
HEOPTaHUYECKUX U OPTAaHMYECKUX BEIIECTB KaK OCHOBBI MHOTHUX SIBIICHH )XKUBOU U
HEKHWBOW MPUPOBL; YIIIyOJIeHUE IPEACTABICHUM 0 MaTepUaIbHOM €IMHCTBE MUPA;

3) oOBIajeHUE OCHOBAMH XHMHYECKOM TPaMOTHOCTH: CIOCOOHOCTHIO
aHAIM3UPOBaTh U OOBEKTUBHO OLICHUBATHh >KU3HEHHBIC CHUTYyalluH, CBS3aHHBIC C
XUMUEHN, HaBbIKaMU 0€30I1acCHOTO OOpalleHHs ¢ BEIIECTBAMHU, HCIOJIb3YEMbIMU B
MOBCEIHEBHON JKM3HU; YMEHHEM AaHAJIU3UPOBATH U IUJIAHUPOBATH SKOJOTHYECKHU
0e30macHOe MOBEJICHUE B LIEJISIX COXPAHECHHUS 3JI0POBbS U OKPY>KAIOIIEH Cpebl;

4) ¢dopmupoBaHME YMEHHI YCTaHABIMBATh CBSI3U MEXKIY peajbHO
HAOJIOaeMbIMU XMMHUUYECKUMH SIBIICHUSAMH M TPOIECCAMHU, MPOUCXOMISIIUMHU B
MUKPOMUPE, OOBACHATH MPUUYMHBI MHOTOOOpa3usi BEIIECTB, 3aBUCUMOCTh HX
CBOMCTB OT COCTaBa U CTPOCHHUSI, a TAK)KE 3aBUCUMOCTh MPUMEHEHHUSI BEIIECTB OT UX
CBOJCTB;

5) npuoOpeTeHHe OmbITa HWCIOJIb30BaHUS PA3TUYHBIX METOJOB H3YUYCHHS
BEILIECTB: HAOJIOJCHUSI 3a WX TMPEBpALICHUSIMU TPU TMPOBEICHUN HECI0XHBIX
XUMHUUYECKUX SKCIIEPUMEHTOB C UCTOJb30BAaHUEM J1a00OpaTOPHOTO 000PYI0BaHUS U
pubOpOB;

6) bopMuUpoBaHUE MPECTABICHNUIN O 3HAYEHUN XUMHUECKOW HAYKU B PEIICHUN
COBPEMEHHBIX JKOJIOTHUECKMX MpoOjeM, B TOM 4YHCJIE B TIPEIOTBPAIICHUH
TEXHOTEHHBIX U IKOJIOTUYECKUX KaTacTpod.

B pe3yabTare u3y4yeHUss XMMUHM YYCHUK HAYYUTCH:
- XapaKTepu30BaThb OCHOBHBbIE METOJbl MO3HAHHUA: HAOJIOIECHHE, H3MEpPEHUE,
DKCIIEPUMEHT;
- OINHUCHIBATh CBOMCTBA ra3000pa3HbIX, KUJKHUX, TBEPABIX BEIIECTB, BBIIEISAS UX
CYILLIECTBCHHBIE IPU3HAKY,
- PacKpbIBaThb CMBICI OCHOBHBIX XMMHWYECKMX IOHATHUH: «aTOM», «MOJIEKYJIay,
«XAMMYECKHM  DJIEMEHT», «IIPOCTOE  BEIIECTBO», «CJIOKHOE  BEILIECTBOY,
«BAJICHTHOCTB), «XUMHUUYECKAS PEAKLUsD), UCII0JIb3Ys 3HAKOBYIO CUCTEMY XUMUU;
- PaCKpbIBaTh CMBICII 3aKOHOB COXPAaHEHUSI MACChI BEILIECTBA, IIOCTOSIHCTBA COCTAaBA,
aTOMHO-MOJIEKYJISIPHOM TEOPUH;
- pa3nMyaTh XUMUUYECKUE U (PU3NUYECKUE SIBICHMUS;



- Ha3bIBATb XMMUYECKHUE DIIEMEHTBHI;
- OIPENIEIIATh COCTaB BEUIECTB M0 UX (hopmyiiam;

- ONPEAENATh BaJIEHTHOCTh aTOMa 3JIEMEHTA B COCIUHEHUSIX;

- ONPEAEHATh TUIl XUMUYECKOU CBA3H;

- Ha3bIBATh IPU3HAKYU U YCIIOBUS IIPOTEKAHNS XUMUYECKONU PEAKIUU;

- BBISIBIISATH NPU3HAKU, CBUAECTEIBCTBYIOIINE O NMPOTEKAHUN XUMUYECKOW PEaKIuU
IIPU BBIITOJIHEHUM XUMUYECKOTO OIIBITA;

- COCTaBJIATH (POPMYJIbI OMHAPHBIX COCAMHEHU;

- COCTaBJIATh YPAaBHEHUsI XUMUUYECKUX PEAKLINM;

- coOroAaTh MpaBuiia 6€30MacHON pabOTHI IPH MPOBEACHUH OIBITOB;

- IOJIH30BATHCS TAOOPATOPHBIM 000PYIOBAHUEM U TTOCY/IOM;

- BBIYHCIITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIECTB;

- BBIYUCJISITH MAaCCOBYIO JIOJI0 XUMUYECKOTO AJIEMEHTA 10 (POPMYJI€ COCTUHEHNUS;

- BBIYUCIIATH KOJUYECTBO BEIIECTBA, OOBEM MJIM MAacCCy BEIIECTBA MO KOJIUYECTBY
BEIECTBA, 00bEMY, MAaCCE PEareéHTOB WIH MPOIYKTOB PEAKLINH;

- XapakTepu3oBaTh (U3MUECKUE U XUMHYECKHE CBONCTBAa IPOCTHIX BEIIECTB:
KHUCJIOpOZa U BOAOPOAA;

- [I0JIy4aTh, COOMPATh KUCIOPO/, BOJOPOL;

- pacno3HaBaTh OMBITHBIM ITyTEM ra3000pa3Hble BelecTBad KUCIOPO U BOJIOPO/;
- pacKpbIBaTh CMBICI 3aKOHA ABOTraapo;

- pacKpbIBaTh CMBICH MOHATUNA «TEIIOBOM 3(DPEKT peakuuii», «MOJIIPHBIA 00bEM
raza»;

- XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBONCTBA BOJIbI;

- PacKpbIBaTh CMBICII IIOHATHUSI «PACTBOPY;

- BBIYMCIIATH MAaCCOBYIO JI0JII0 PACTBOPEHHOI'O BEILECTBA B PACTBOPE;

- IIPUTOTOBIATH PACTBOP C OIPEACIICHHOM MAacCOBOW JOJIEW pPacTBOPEHHOTO
BEILIECTBA B PACTBOPE;

- Ha3bIBATh COEIMHEHUS KJIIACCOB HEOPTAaHUUYECKUX COCTMHEHUM;

- XapakTepu3oBaTh (PU3NYECKHE M XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIacCOB
HEOPraHUYECKUX BEILECTB: OKCUIIOB, KUCIIOT, OCHOBAHUH, COJIEH;

- ONIPEAETATH NMPUHAIIEKHOCTD BEIIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHUN;

- COCTaBJIATH (DOPMYJIBI HEOPTAaHUYECKUX COEIMHEHUIN U3yUEHHBIX KIJIacCOB;

- IPOBOJIUTH OIBITHI, TOATBEPKAAIOIINE XMMUYECKUE CBOMCTBA N3yYECHHBIX KJIACCOB
HEOPTraHUYECKUX COCIMHECHU;

- pacmo3HaBaTh ONBITHBIM IIyTEM PACTBOPHI KHUCIOT W IIEJIOYEN MO U3MEHEHUIO
OKpacCKH UHAUKATOPOB;

- XapaKTEpPU30BaATh B3AMMOCBA3b MEKYy KJIACCAMU HEOPTaHWUYECKUX COCIUHEHUM;

- packpbiBaTh cMbica [lepuoanueckoro 3akona JI.11. Menneneena;



- O0BSICHATD (PU3UYECKHUIN CMBICT aTOMHOTO (TTOPSIIKOBOTO) HOMEpPa XMMHYECKOTO
dJIEMEHTa, HOMEPOB rpynnbel UM nepuoma B Ilepuommueckon cucreme JI.U.
Menneneena;

- O0BACHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOEHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B
MpeJiesiax MaJIbIX MTEPUOJIOB U TJIABHBIX MOATPYIII;

- XapaKTepU30BaTh XUMUYECKHUE FJIEMEHTHI (OT BOJIOPO/Ia 10 KaJbIIKsl) Ha OCHOBE UX
nonoxkenusi B Ilepuonnueckoit cucteme [I.M. MenaeneeBa um ocoOeHHOCTEH
CTPOEHHUS UX aTOMOB;

- COCTaBIIATh CXEMBI CTpOEHHsI aroMoB mepBbix 20 anemeHToB llepuonnueckoit
cuctemsl JI.1. Menpeneena;

- PacKpbIBaTh CMBICI IOHATUN: «XUMHUYECKAs CBSA3bY, «INEKTPOOTPULIATEIBHOCThY;
- XapaKTepu30BaTh 3aBUCUMOCTh (PU3MYECKUX CBOWCTB BEIIECTB OT THIIA
KPUCTAUINYECKOW PEIIETKH;

- ONPEAENATh BUJ XUMHUYECKOW CBA3M B HEOPTAHUYECKUX COCTUHEHUSIX;

- n300pakaTb CXEMbI CTPOEHHUSI MOJEKYJ BEHIECTB, OOpPa30BAaHHBIX pPa3HBIMU
BUJAMU XHMMHWYECKUX CBSI3EH;

- PAaCKpbIBAThb CMBICI MOHSATHM «HUOH», «KATUOH», «AHUOH», <«IJIEKTPOJIUTY,
CHEDIJIEKTPOJIUTY, «IJIEKTPOJIUTHYECKAS JUCCOLMALMUSA», «CTEIIEHb OKHUCIICHUS,
«BOCCTAHOBUTEIbY, KOKUCIICHUEY, KOKUCIIUTEINbY, «BOCCTAHOBJICHUEY;

- ONPEAENATh CTENECHb OKUCIICHUS aTOMAa 3JIEMEHTA B COCIMHEHNM;

- PacKpbIBaTh CMBICJI TEOPHUH EKTPOIUTHUECKON TUCCOLMALINY;

- COCTAaBJISITb YPABHEHUS DJICKTPOIUTUYECKOW AUCCOLUMAIMU KHUCIOT, IIEIOYEH,
coJIeH;

- OOBSCHATH CYIIHOCTBH MpOIECcCca DIEKTPOIUTUYECKON TUCCOIMAIIMN U PEaAKIIHiA
MOHHOT'0 OOMEHa;

- COCTaBJISATh MOJIHBIE U COKPAIIIEHHBIE HOHHBIE YPABHEHHS peaKIuii 0OMEeHa;

- OTpeENsATh BO3MOKHOCTh MMPOTEKAHUS peaKlMii HOHHOTO OOMEHa;

- TOPOBOAUTH PEAKLMH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTAB Pa3IMYHBIX
BEIIECTB;

- ONPEAENATh OKUCIUTENb U BOCCTAHOBUTEIIb;

- COCTaBJISITh YPABHEHUSI OKUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINM;

- Ha3bIBaTh (DaKTOPBI, BIUSIONINE Ha CKOPOCTh XUMUUYECKON PEaKIINU;

- KJTaCCU(UIIUPOBATh XUMUUECKHIE PEAKIINH 110 PA3ITMIHBIM MTPU3HAKAM;

- XapaKTepu30BaTh B3aWMMOCBSI3b MEXAY COCTAaBOM, CTPOCHUEM, CBOMCTBaAMU
HEMETAIIOB;

- IPOBOJIUTH OIBITHI IO MOJTYUYECHHIO, COOMPAHUIO U U3YYCHUIO XUMUUYECKUX CBOMCTB
ra3000pa3HbIX BEMIECTB: YIJIEKUCIIOTO Ta3a, aMMHAaKa;



- pacrmo3HaBaTh OMBITHBIM IyTeM Tra3000pa3Hble BEIIECTBA: YIJCKUCIbINA Tas,
aMMHAK;

- XapakTepHU30BaTh B3aWMOCBA3b MEXAY COCTAaBOM, CTPOCHHE U CBONCTBAMU
METAJIJIOB;

- Ha3bIBaTh OpPraHUYECKWE BEIIeCTBA MO WX ¢opMmyie: METaH, 3TaH, ITHIICH,
METAHOJI, OJTaHOJ, IJIMLEPHUH, YKCYCHas KHUCJIOTa, aMHMHOYKCYCHas KHUCJIOTa,
CTCapUHOBAsI KUCJIOTA, OJICMHOBAsA KUCIIOTA, [TII0KO034;

- OLICHUBATB BIMAHUE XUMAYECKOT0 3arPA3HEHHS OKPYKAIOIIEH CpeIbl HA OPraHUu3M
YeJI0BEKa,

- FPaMOTHO 00pallaThCs C BEIIECTBAMU B TOBCETHEBHOM JKU3HM;

- OIIpElEeNATh BO3MOXXHOCTb IPOTEKAHUSA PEAKLUN HEKOTOPBIX IPEICTaBUTEICH
OpPTraHWYECKUX BEIIECTB C KUCIOPOIOM, BOJOPOJIOM, METAUIAMH, OCHOBAHMIMU,
raJIOreHaMu.

Y4eHUK NO0JyYUT BO3MOKHOCTh HAYYUThCH:

- gblOBUcAMb U npoeep:nib 9KCNEPUMEHMANIbHO 2cUnomesbl 0 XUMUHYECKUX
CBOUICMBAX geulecne Ha OCHoee Uux cocmaea U CmMpoOeHUA, Ux cnocobrocmu
ecmynanitb 6 XumMudeckue peaxkyuu, o0 xapakmepe u npoéykmax PAaA3TUYHBIX

XUMUYECKUX peakuuﬁ;
- Xapakmepuszoeams eeuiecmeo no cocmaey, CnpoeHuro u C801:ZCWlGCZM,
ycmaraeiaueamos I’lpu'{uHHO'Cﬂeacn’lBQHHble C6A3U Meofcdy OaHHbIMU

Xapaxkmepucmukamu 8eujecmsa,

- COCMAasIAamb MOJIeKYISIPHbLE U NOJIHbIE UOHHbIE YPABHEHUSI N0 COKPAWEHHbIM
UOHHBIM YPABHEHUSIM,

- NPOCHO3UPOBAMb CNOCOOHOCMb BeWeCmB8a NPOAGIAMb OKUCIUMEIbHbLE UTU
80CCMAHOBUMENbHbIE CBOUCMBA  YUemoM CmeneHell OKUCIeHUs JJIeMeHmOo8,
BX005AUUX 8 920 COCNAB,

- cocmasnsims VpasHeHus. peaxyuii, COOMBemMcmayIouux
NOCIe008AMENbHOCIU  NPEeBPAWeHULl  HEeOP2AHUYeCKUX Geujecmes  paziuyHblx
K1accos,

- 8blI0GU2AMb U NPOBEPAMb IKCHEPUMEHMATbHO 2UNOME3bl O pPe3VIbmamax
6030elcmeus pa3iuyHblX (QAKmopo8 Ha UMEeHeHUue CKOPOCMU XUMUYECKOU
peaxkyuu,

- UCNONb306aMb NPUOOPEemeHHble 3HAHUSL Ol IKOJNO2UYECKU 2SPAMOMHO20
nosedeHus 8 OKpydicaroweli cpeoe;

- UCNOIB308aMb NPUOOPEMEHHble KI0Uesble KOMNEeMeHYUU Npu 6bINOJIHeHUU
NPOEeKmos8 u y4eOHO-UCC1e008ameNbCKUX 3a0ay no U3y4eHUur) C80UCms, cnocobos
NOJYYeHUs U pACNO3HABAHUSL BeUieC8;

- 00beKMUBHO OYeHUBAmMb UHGOPMAYUI0 O BeWecmeax U XUMUYECKUX
npoyeccax;

- KpUumuiecku OMHOCUMCS K NCegOOHayyHou  uHgpopmayuu,
HA00O6pPOCOBECMHOLL peKlaMe 8 CPeOCMBAX MACCOB0U UHpopmayuu;



- 0CO3HABAMb 3HAUEHUE MEeOPEeMUYECKUX 3HAHUU NO XUMUU OJisl NPAKMUYeCKOU
OessmenbHOCIU Yel08eKd;

- co30a8amv MoOenu U cxemvl Ol peuleHus y4eOHbIX U NO3HABAMENbHbIX
3a0ay;

- NOHUMAMb HE0OX00UMOCMb COONIOOEHUs. NPEeONUCAHUU, NPedllacaemblX 8
UHCMPYKYUSIX NO UCNOIb30BAHUIO JIEKAPCME, CPeOCm8 ObIMOBOU XUMUU U OP.



TEMATHYECKOE IINTAHUPOBAHUE

5-6 KJIACC
Kosmn4ecTBo yacos JJIeKTPOHHBbIE
HaumenoBanue Tem undposBbie
Ne n/m Konrpoabnsie |IIpakTuyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThbI padoThbI
pecypcsl
1 XuMHsl B LIEHTPE 11 1 bubmuorexa [JOK
€CTEeCTBO3HAHHUS https://m.edsoo.ru/7f41837c
5 MaremaTtuyeckue pacueTsl B 9 1 bubmuorexa [JOK
XAMHN https://m.edsoo.ru/7f41837c
3 SIBieHUs, MPOUCXOIAIIME C 11 1 bubmuoreka [JOK
BEILIECTBAMHU https://m.edsoo.ru/7f41837c
4 Pacckasbl 0 xumun 4 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
Htoro 35 3 bubmoteka [IOK

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IHOYPOYHOE IINTAHUPOBAHUE
7 KJIIACC

Ne Tema ypoka Kou-Bo Hara [Tpumeuan
4acoB us
mia | ¢ak | miaH. | (axr.
H T
Tema 1. Xumus B uenrpe ecrecrso3Hanus (11 u)
1 | Xumus KaKk 9acTh €CTECTBO3HAHMUS. 1
IIpeagmeT xumuu
2 | HabmroneHue u SKCIIEpUMEHT KaK 1
METOJIbl U3YUECHUSI €CTECTBO3HAHUS U
XUMUHU
3 | [Ipaktrueckas padora Ne 1 1 I/p 1
«3HaKOMCTBO ¢ J1a00paTOPHBIM
obopynoBanueM. [IpaBuiia TeXHUKH
0€301acCHOCTI
4 | [Ipaktuueckas padbota Ne 2 1 Il/p 2
«Habntonenue 3a ropsieid CBE4ou.
YcerpoiicTBo 1 paboTa CIUPTOBKNY
5 | MogenupoBaHue 1
6 | Xumuueckue 3HaKU U HOPMYIIBI 1
7/ | Xumus u ¢usuka 1
8 | ArperaTHble COCTOSTHUS BEIECTB 1
9 | Xumus u reorpadus. Xumus u 1
ounoJiorus
10 | KauecTBeHHbIE peaKIi B XUMUHU 1
11 | O6o06meHue 1o Teme « XUMHs B 1
LEHTPE €CTECTBO3HAHMSI
Tema 2. MaremaTuka B xumuu (9 4)
12 | OTHOCUTEIBHAS ATOMHAS U 1
MOJICKYJIIpHas Macca
13 | MaccoBad 1015 JIEMEHTA B CII0KHOM 1
BEIIIECTBE
14 | Yuctele BemecTBa U CMECH 1
15 | O0BeMHad 1014 ra3a B CMECH 1
16 | MaccoBast 10Jis1 BEIIECTBa B pacTBOPE 1
17 | IpakTtrueckas padota Ne 3 1 I/p 3
«IIpuroroBnenne pacteopa ¢ 3aJaHHOU
MAaCCOBOU JI0JIEW PACTBOPEHHOIO
BEILIECTBAY
18 | MaccoBast 107151 mpuMeceit 1




19 | Pemienne pacueTHbIX 3a/1a4 U 1
YIIPKHECHUN

20 | O0o06menue mo TeMe «MaTteMaTHKa B 1
XUMUN

Tema 3. SIBjenus, npoucxoasmue ¢ Bemecrsamu (11 1)

21 | Paznenenune cmeceri. CriocoOnl 11
paszieNIeHusl CMeCe.

22 | ®unbTpOBaHHE. 1

23 | AncopOrus. 1

24 | INCTUILISALINSL. 1

25 | OGcyxkaeHne pe3yabTaToB 1 [1/p 4
npakTuyeckor padbotsl Ne 4
«BrpIpaluBaHue KpUCTAJUIOB COJH

26 | Ilpaktuyeckas pabora Ne 5 «Ouncrka 1 [/p 5
MOBApPEHHOU COJIM

27 | XuMu4ecKre peakinu. Y CJIOBHS 1
MPOTEKAHUS XUMHYECCKUX PEAKITHH.

28 | [Ipu3Haku XUMUYECKHUX PEAKITHI. 1

29 | OGcyxkaeHne pe3yabTaToB 1 [I/p 6
npaktuyeckor padoTsl Ne 6 «3yuenue
mporiecca KOPPO3HH JKEIe3ar»
(TOMaITHUM OTIBIT)

30 | XuMus B )KHU3HU YCIOBEKA 1

31 | KonTpoasHas paboTa o Teme 1
«SIBneHus1, IPOUCXOISIINE C
BCIIECTBAMI

Tema 4. Paccka3sbl mo xumuu (3 1)

32 | Beigaroruecst pyccKue ydeHbIe- 1
XUMUKH

33 | Pacckasbl 00 piieMeHTax M BEIeCTBax 1

34 | Paccka3bl 0 XUMHUYECKUX PEAKITUSX. 1

35 | [ToBTOpEeHne BBOIHOTO Kypca 7 Kiacca 1
(pe3epBHOE Bpemsi). baui-typHaup




YYEBHO-METOJANYECKOE OBECIIEUEHUE OBPA3OBATEJILHOI'O
MPOLIECCA

1. Xumusi. BBogusiit kypc. 7 knacc. [IponeneBTudeckuii Kypc (aBTOPbI
O.C. I'abpuensn, N.I'. Octpoymos, A.K. Axne6unun). 160 c.

2. Meroauueckoe mnocobue. 7 knacc (aBropel O.C. I'abpuensn, T.A.
[Mumapesa). 208 c.

3. Pabouas Tetpaap. Xumus. 7 knacc (aBropsl O.C. I'abpuensn, ['.A.
[Mumapesa). 112 c.

4, [Ipaktukym. 7 kiacc (aBropsl O.C. I'abpuensin, 11.B. Axcenosa). 80 c.

HNHTepHeT-pecypebl Ha PyCCKOM SI3bIKe

1. http://www.alhimik.ru ITpeacraBieHsl pyOpUKH: COBETHI AOUTYPUCHTY,

YUUTEII0 XUMHUH, CIIPABOYHHMK (OYEHBb OOJIbIINAs MOJI00pKa TAOJHUIl U CIIPABOYHBIX
MaTepHaliOB), Becesias XHMHS, HOBOCTH, OJHMIIMAIbI, KyHCTKamepa (Macca
WHTEPECHBIX UCTOPUYUECKUX CBEICHUN ).

2. http://www.hij.ru )Kyprnan «XuMust ©  KH3HB»  TOHATHO W
3aHMMATEIILHO PACCKa3bIBACT 000 BCEM MHTEPECHOM, YTO IPOUCXOIUT B HAYKE U B
MHpE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DnexTpoHHbIit KypHaI
«XUMHUKA ¥ XHMHS», B KOTOPOM MPEICTABICHO MHOKECTBO OIIBITOB IO XMMHH,
3aHMMATEIIbHON uHpopMmarmu, MIO3BOJISIOIICH yBJICUb YYCHHUKOB
IKCIIEPUMEHTATBHON YaCThIO MPeMeTa.

4, http://c-books.narod.ru BceBo3morkHas tuteparypa 1mo XuMuHu.

5. http://www.drofa-ventana.ru M3BectHoe  W3AaTenbCcTBO  y4EOHOM
auteparypbl. HOBUHKM HAyYHO-TIONMYJISIPHBIX M 3aHUMATEIIbHBIX KHHT 10 XUMUH.

6. http://1september.ru XXypran ans yuutenedi U He TOJbKO. Bosbimoe
KOJIMYECTBO pabOT YUYCHUKOB, B TOM YHUCIIE U UCCIIEOBATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Becepoccuiickuii MIKOIbHBIH
TIOPTaJI CO CCHUIKAMU Ha 00pa30BaTEIIbHBIC CANUTHI 110 XHMUHU.

8. www.periodictable.ru COopHuk craTeif 0 XUMHUYECKHX 3JIEMEHTaX,
WUTIOCTPUPOBAHHBIH YKCTIEPUMEHTOM.

O0BeKTBI Y4eOHBIX IKCKYPCHI

1. My3en: MHHEpaIOTUYECKHE, KpaeBeTYecKhe, XyIO>KECTBEHHBIC,
MOJIATEXHUYECKUU.

2. JlabopaTopuun:  y4eOHBIX  3aBEACHHI,  arpoXumiiadbopaTopuw,
HKOJIOTUYECKUE, CAHATTUAEMHUOJIOTUYECKHE.

3. AnTeku.

4. [TpousBoacTBEHHBIE OOBEKTHI: XMMHYECKHE 3aBOJbl, BOJIOOYUCTHBIC

COOPYKCHHUA U APYTUC MCCTHBIC IIPONU3BOJICTBA.


https://www.google.com/url?q=http://www.alhimik.ru&sa=D&source=editors&ust=1655559061377534&usg=AOvVaw3evJwF5cZxYQlJDMcUYH0j
https://www.google.com/url?q=http://www.hij.ru&sa=D&source=editors&ust=1655559061378075&usg=AOvVaw0tS8BAvzvHRKMMfdjRtfqr
https://www.google.com/url?q=http://chemistry-chemists.com/index.html&sa=D&source=editors&ust=1655559061378564&usg=AOvVaw0-6QY_fy3FgQAaCKWoQazl
https://www.google.com/url?q=http://c-books.narod.ru&sa=D&source=editors&ust=1655559061378840&usg=AOvVaw3WeW7s1nrHym9PJoCIDCKP
https://www.google.com/url?q=http://www.drofa-ventana.ru&sa=D&source=editors&ust=1655559061379120&usg=AOvVaw0l79MfU3DMexIZTUxFJp2r
https://www.google.com/url?q=http://1september.ru&sa=D&source=editors&ust=1655559061379384&usg=AOvVaw1n28bjCdnlu9W51ff74W4t
https://www.google.com/url?q=http://schoolbase.ru/articles/items/ximiya&sa=D&source=editors&ust=1655559061379739&usg=AOvVaw04u4wHSIDBB8lb09IoY5j9
https://www.google.com/url?q=http://www.periodictable.ru&sa=D&source=editors&ust=1655559061380104&usg=AOvVaw08t7Con8niKA1OxhlWXTqz
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