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1.I1naHupveMble pe3VibTAThl H3VUEHHS YUeOHOro mpeaMera « X UMHU»:

JIMYHOCTHBIE pe3yJbTaThbl:

-C(bOpMI/IpOBaHHOCTB IIOJIOKHUTCIIBHOTO OTHOLICHHUA K XUMHUH, YTO 06yCJIaBJII/IBa€T MOTHUBaAIlUKO K
y4eOHOM e TeIbHOCTH B BEIOpaHHOM cdepe;

-c(hopMHUPOBAHHOCTH YMEHUS pelIaTh MpoOIeMbl MOMCKOBOTO U TBOPUYECKOTO XapaKTepa;

-c(hopMHPOBAHHOCTH YMEHHSI TIPOBOUTH CAMOAHAIN3 M OCYIIECTBISITH CAMOKOHTPOJIb U CAMOOIICHKY
Ha OCHOBE KPUTEPUEB YCIIEIIHOCTH;

-COPMHUPOBAHHOCTh TOTOBHOCTH CJIEIOBaTh HOPMaM TIPUPOJIO M 3JI0POBBECOCPETarOIero
MOBEJICHUS,

-CpOPMUPOBAHHOCTh  TMPOYHBIX  HABBIKOB,  HAMNpaBJICHHBIX HA  CaMOpPa3BUTHE  uepe3
caMm000pa3oBaHMUE;

-chOPMUPOBAHHOCTh  HABBIKOB  TPOSIBJICHHS  TO3HABATEIbHOW  WHUIMATHBBI B  y4eOHOM
COTPYIHUYECTBE.

MeTaHpe}]MeTHbIe pe3yJbTaThbl:

-chOpPMHUPOBAHHOCTh YMEHHS CTABUTH I1€JIM U HOBBIC 3a7a4d B yueOe U MO3HABATEIHbHOU
JEATEIIbHOCTH;

-OBJIaJICHUE TTPUEMaMU CaMOCTOSITEIBHOTO TNIAHUPOBAHUS ITYTEH TOCTUKEHUS 1IEITH, YMEHUS
BBIOMPATh d3PPEKTUBHBIE CTIOCOOBI PEMICHHS YI€OHBIX U TIO3HABATEILHBIX 3a/1a4;

-c(pOPMHUPOBAHHOCTh YMEHHUSI COOTHOCHUTH CBOM JIEHCTBUS C MNIAHUPYEMBIMU Pe3yIbTaTaMH;

- cOpPMHUPOBAHHOCTh YMEHHUS OCYIIECTBIIATH KOHTPOJIb B IPOLIECCE JOCTHKEHUS Pe3yibTara,
KOPPEKTUPOBATh CBOM JACHCTBUS;

-c()OpMUPOBAHHOCTh YMEHHUS OLIEHUBATh MPABUILHOCTh BBIMOTHEHUS YYEOHBIX 3a/1a4 U
COOTBETCTBYIOIIHE BO3MOKHOCTH MX PELICHUS;

-c(pOpPMUPOBAHHOCTh YMEHUS aHAIU3UPOBATh, KIaccu(puiupoBaTb, 000011aTh, BRLIOUPATH OCHOBAHUS
U KPpUTEPUU JJIsl yCTAaHOBJICHUS IPUUNHHO-CIIEICTBEHHBIX CBS3EHl;

- cOpMUPOBAHHOCTH YMEHHUS IPHUOOPETATh U MPUMEHSATH HOBBIC 3HAHUS;

-C(bOpMHpOBaHHOCTB YMCHHA CO3/1aBaTh HpOCTeﬁMHe MOJCIIHN, UCIIOJIb30BaTh CXEMBbI, Ta6J'II/IHbI,
CHUMBOJIbI JIs1 PCIICHHA y‘IC6HBIX U IIO3HABAaTCJIbHbIX 3aJa4,

-OBJIaICHNUEC HA BEICOKOM YPOBHC CMBICJIOBBIM YTCHHUEM HAYUYHbIX TCKCTOB.

-c()OpMUPOBAHHOCTH YMEHUS 3(H(HEKTUBHO OPraHN30BaTh YieOHOE COTPYAHUYECTBO U
COBMECTHYIO JI€ATEIbHOCTb, PA00TaTh MHAUBUAYAIHHO C YI€TOM OOIINX HHTEPECOB;

-C(bOpMI/IpOBaHHOCTB YMCEHHA OCO3HAHHO HUCIIOJIB30BATh PCUCBLIC CPEACTBA B COOTBETCTBUU C
3ala4yaMi KOMMYHHKAIIUU;

-BBICOKHI YPOBCHb KOMIICTCHTHOCTHU B 00JIaCTH UCITOIb30BaAHUS I/IKT,
'C(I)OpMI/IpOBaHHOCTB 9KOJOIr'n4€CKOro MbIIJICHUA,

'C(I)OpMI/IpOBaHHOCTB YMCHHSA MIPUMCHAITH B HOSH&B&TCHLHOﬁ, KOMMYHHKaTHBHOﬁ 1 COIMaJIbHOM
MPAKTUKEC 3HAHUS, [IOJTYUCHHBIC ITPU U3YYCHHUU NTPECAMCTA.



IIpeameTHble pe3yabTaThl (0a30BBIN YPOBEHB):

-c(hopMHPOBAHHOCTH MPEICTABICHUI O MECTE XMMHUU B COBPEMEHHOW HAYYHOU KapTHHE MHPa;
MOHMMaHHUE POJIM XUMUH B (POPMUPOBAHUH KPYro30pa U (PYHKIIHOHAIBHOM IPaMOTHOCTH YEJIOBEKa
JUISl peleHus TPAaKTUYECKUX 3a/1a4;

-BJIaJICHUE OCHOBOMOJIAral0IIMMHA XUMHUYECKUMU NOHATUSIMU, TEOPUAMH, 3aKOHAMU U
3aKOHOMEPHOCTSAMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

-BJIaJIEHUE OCHOBHBIMU METOJIaMU HAY4YHOT'O [TO3HAHMSI, CIIOJIb3YEMBbIMU B XMMHUH: HAO/IIO/IEHNUE,
OIHMCaHKe, U3MEPEHHE, IKCIIEPIMEHT; YMEHHE 00padaThIBaTh, OOBSICHITH PE3YNIbTATHl IIPOBEICHHBIX
OTIBITOB M JIENIaTh BBIBOJIBI; TOTOBHOCTh M CIIOCOOHOCTH METOBI MO3HAHUS ITPH PEIICHUH
MIPAaKTUYECKUX 3a]1a4;

-C()OpMUPOBAHHOCTh YMEHHUS JaBaTh KOJIMUYECTBEHHBIE OLIEHKH U IPOBOJAUTH PACUEThl 10
XUMHUYECKUM (HOpMYyJIaM U ypaBHEHUSIM;

-BJIAACHHUC IMpaBWJIaMU TCXHUKHU 0e30I1acHOCTH IIpU UCITOJIB30BAHHUU XUMUUYCCKUX BCUICCTB;

-c(hOPMHUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATH OPraHNIECKHUE BEIECTBA U PEAKIIUH TI0 Pa3HBIM
MpU3HAKaM;

-CCbOpMI/IpOBaHHOCTB YMCHHA ONMCBIBATDh U pa3indaTbh U3YYCHHBIC KIIACChl OPraHUYCCKUX BCIICCTB;

-CCbOpMI/IpOBaHHOCTB YMCHHA ACTIaTh BBIBOABI, YMO3AKIIIOUCHUA U3 H&6J'IIO}1€HHI>1, XUMHNYECKHX
3aKOHOMepHOCTeI\/'I, IMPOTrHO3UPOBATH CBOICTBaA HCU3YUCHHBIX BCIICCTB 10 aHAJIOTMU C U3YUCHHBIMU;

-c()OpMUPOBAHHOCTh YMEHHUS CTPYKTYPUPOBATh U3YUEHHBIN MaTepual U XUMHUUECKYI0 HHPOpMaIIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB;

-chOPMHUPOBAHHOCTh COOCTBEHHOM MO3HUIIMH TI0 OTHOIICHHUIO K XUMUYECKON HH(POPMAITIH,
MOJTy4aeMO U3 pa3HbIX HCTOYHHUKOB;

-c()OpMUPOBAHHOCTh YMEHHUS aHATU3UPOBATH U OLIEHUBATH MOCIEICTBUS IPOU3BOJICTBEHHON U
OBITOBOM JIESITENILHOCTH, CBA3aHHOM C MepepabOTKON OpraHMYECKUX BEIECTB;

-OBJIaICHUEC OCHOBaAMH HAYYHOI'O MBIIIJICHUS, TEXHOJIOTHEH I/ICCJIC,HOBaTCJII)CKOI;'I u HpOCKTHOﬁ
ACATCIbHOCTH

-C(bOpMI/IpOBaHHOCTB YMECHHS ITPOBOAUTH OKCIICPUMCHTEI paSHOﬁ HHHaKTquCKOﬁ HAIpaBJICHHOCTH;

-C(bOpMHpOBaHHOCTB YMCEHUS OKAa3bIBATh IICPBYIO ITIOMOIIL ITPU OTPABJIICHUAX, OKOI'aX U APYTIUX

TpaBMax, CBsA3aHHBIX C BCIICCTBAMHU U J'Ia60paTOpHLIM O60py,Z[OBaHI/I€M

BbInyCKHUK HAY4YHUTCH:

pacKpbIBaTh HA MpUMEpax pPojib XUMUU B POPMUPOBAHUU COBPEMEHHON HAYYHOU KapTHHBI MUPA
U B IPAKTHYECKOH EATEIHHOCTH YEJIOBEKA;

ACMOHCTPUPOBATHL HA TPUMEPAX B3AUMOCBA3b MCKIAY XUMHEN U APYrumMu €CTCCTBCHHBIMHA
HayKaMU;

PACKpPBIBATh Ha MTPUMEPAX IMOJIOKCHHUA TCOPUU XUMHUYCCKOI'O CTPOCHUA AM. BYTJ'IepOBa;

noHuMaTh pusnueckuit cmoica [lepuoandeckoro 3akona JI.M1. MeHnaeneeBa 1 Ha €ro OCHOBE
OOBSICHATH 3aBUCUMOCTH CBOMCTB XUMHUYECKUX JIEMEHTOB M 00pa30BaHHBIX UMU BEILIECTB OT
JJIEKTPOHHOTI'O CTPOEHUS aTOMOB;

OOBSACHATH MPUYUHBI MHOTOOOpa3Hsl BEIMIECTB HAa OCHOBE OOIIUX MPEACTaBIEHUN 00 X COCTaBe U
CTPOEHHUHU;



e IIPUMEHATH NIPABUJIA CUCTEMATUYECKON MEXAYHAPOJHON HOMEHKIIATYphl KaK CPEJCTBA
pa3nuyYeHus U UICHTU(UKAIMY BEIIECTB M0 UX COCTaBYy U CTPOCHHUIO;

e COCTaBISTH MOJICKYJISIPHBIE U CTPYKTYpHBIE ()OPMYJIIBI OPraHUYECKUX BEIIECTB KaK HOCUTENEH
nH(OPMAILIUY O CTPOCHUU BEIIECTBA, €r0 CBOWCTBAX U MPUHAJICIKHOCTH K OMPEICIICHHOMY
KJIACCY COCIMHEHUM;

e  XapaKTCPU30BATH OPraHNYCCKHEC BCIICCTBA 110 COCTABY, CTPOCHHIO U CBOﬁCTBaM, YCTaHAaBJIMBATb
IMPUYUHHO-CJICACTBCHHBIC CBA3U MCKAY AAHHBIMU XapaKTCPUCTUKAMU BCIICCTBA,

e IIPOBOJAWTH ONBITHI IO PACIIO3HABAHUIO OPIraHUYCCKUX BEUICCTB: INIMICPHUHA, yKCYCHOfI KHCJIOTHI,
HCIIPCACIIbHBIX ) KUPOB, I'NTIOKO3bI, KpaxmaJia, OCJIKOB — B COCTaBE IMUIICBBIX ITPOAYKTOB U
KOCMCTHUYCCKUX CPCICTB,

° BJIAZICTH IIpaBUJIaM1 U IIpUCMaMun Oe3onacHoin pa6OTI>I C XUMHWYCCKNUMU BEUICCTBaAMU U
1abopaTopHBIM 000PYI0OBAHUEM;

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYYUTLCHA:

e WIUIIOCTPUPOBATH HA IPUMEpPaX CTAHOBJICHHUE U 3BOJIFOITUIO OpFaHI/I'-IeCKOI\/’I XMMHUHU KaK HAYKH Ha
PA3TUYIHBIX UCTOPHYCCKUX dTAllaX €€ pa3BUTHA,

e HCIOJB30BaTh MCTOAbI HAYYHOTI'O IMO3HAHMWS IIPH BBINIOJITHCHUUN ITPOCKTOB U yqe6Ho-
HCCICA0BATCIbCKUX 3a1aY 110 U3YUYCHUIO CBOﬁCTB, CIIoco0oB MOJIYYCHHA U paCIliO3HaBaHUA
OpPraHn4Y€CKuX BCHICCTB,

e OOBICHATH IPUPOAY M CLIOCOOBI 00Pa30BaAHUS XUMUYECKOH CBS3U: KOBAJICHTHOH (TIOJISIPHOM,
HETIOJISIPHO ), HIOHHOU, METaJUTMYECKOM, BOJOPOJHOM — C IENIbIO OTIPEICTICHUS XUMUIECKON
AKTUBHOCTH BEIL[ECTB;

e  YCTaHABJIMBATh TEHETHUYECKYIO CBSI3b MEXy KIIaCCaMHU OPraHHYECKUX BEIIECTB ISl 000CHOBAHHMSI
MPUHIUTIHATHFHON BO3MOYKHOCTH TIOTYYEHUS] OPraHMYECKUX COSAMHEHHUH 3aTaHHOTO COCTaBa U
CTPOCHHUS;

e  YCTaHABJIMBATh B3aUMOCBS3U MEXIY GaKTaMH M TCOPUEH, MPUUNHOMN U CICJCTBUEM IPH aHATIN3E
MPOOJIEMHBIX CUTYaIlUi 1 000CHOBAHUY MTPUHUMAEMBIX PEIICHUI HA OCHOBE XMMUYECKUX
3HAHUH.

2.CojepsxkaHue MporpamMmbl.

PaGouasi nporpamMma cocrasiieHa o y4eOHUKY «Xumus. 11 kiaacc. ba3oBblii ypoBeHb: yueOHHK
AJis1 001meoOpa3oBareabHbIX yupexaenuii / B.B. Epemun, A.A. [lpo3nos, H.E. Ky3bmenko, B.B.
Jlynun. — M.: [Ipoga, 2022.

Tema 1. BemectBo (12 4)

Baxxneillre noHATHSI XUMUHU: «aTOM», «MOJIEKYJa», «OTHOCUTEIbHAS aTOMHAsl Macca» U
«OTHOCUTENBHAs MOJIEKYJIIpHAs Maccay. BemecTsa MOJIEKYIISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.
Crpoenue atoma. M3otombl. CTpoeHre 2IEKTPOHHBIX 000JI049eK aToMa. DIIeKTPOHHAS KOH(UTYpatust
atoma. Otkpseitue /1. 1. MenneneeBbim [lepuonnueckoro 3akona. [leproauyeckuii 3aKkoH
(dopmynuposka /. 1. MenaeneeBa u coBpeMeHHast popmynrpoBka). KopoTkuit v IIMHHBIN BapUaHThI
Ilepnoauueckoii cuctemsl. Ilepuons! u rpynnsl. 3Hauenue Ileproandeckoro 3akoHa u [lepuonndeckoit
cucteMbl. Hayunsiit nogsur /1. 1. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB,
MPOCTBIX BEUIECTB, BBICIIMX OKCUIAOB U THAPOKCUIOB B rpymnnax u nepuoaax [lepruoanueckon cuctemsl
(Ha mpuUMepe AIIEMEHTOB MaJIbIX IEPUOI0B U TIaBHBIX ITOATPYIIT).

Tunsr xumuueckoii cs3u. KoBanentHas cBsi3b. JJIOHOPHO-aKIIENTOPHBIN MeXaHU3M 00pa30BaHUs
KOBAJICHTHOU CBsI3U. MloHHAas CBsA3b. THUIIBI KpUCTAIIIMYECKUX pelieTok. PactBopsl. PacTBoprumMoCTh
TBEP/BIX BEIIECTB, )KUIKOCTEH 1 Ta30B B Bojie. CIocoObI BRIpaKEHUSI KOHIIEHTPAIIUU PACTBOPOB.



MaccoBas 105151 pacTBOpEHHOr0 BeniecTBa. Koutonanusie pacTBOpsI. IIpuMephl KOJUIONAHBIX CUCTEM B
IIOBCEITHEBHOM KU3HH.
OnexTponuTnueckas quccouuanus. KucnotHoers cpeapl. Maankaropsl. BogopoaHslii moka3aTeb.

JleMoHCTpaniMoHHbIe ONbITHI. Paznuunsie popmel [leproanueckoii cucrems J[.W. Menneneesa.
Dddexr Tunnans. [oryueHue u nepeKpUCTAIUTH3AIMS HOUIa CBUHIA («30JI0TOU JOKIBY).
DNEKTPONPOBOJHOCTh PACTBOPOB AJIEKTPOJUTOB. 3aBUCUMOCTb CTETIEHU JIEKTPOJIUTUYECKON
JMCCOLMAIIMU YKCYCHON KHUCIIOTBI OT pa30aBiieHus pactBopa. OnpesesieHne KUCIOTHOCTU CPeibl IPU
IIOMOIIIY YHUBEPCAIBHOTO UHIUKATOPA.

JladopaTopHble onbIThl. 1. BomopoaHblii mokas3aTesb.
Tema 2. Xumnueckue peakuuu (8 1)

VYpaBHEHMS] XUMUYECKHUX peakluil U pacueTsl o HUM. Kiaccuduxanuss XuMu4eckix peakiuii B
HEOpPraHU4YecKoM 1 opraHndyeckoi xumuu. Peakuiun nonHoro ooMena. [lonstue o rupoiamnse conei.
KauecTBeHHBIE peakIMi Ha HEOpraHUYECKUE U OpraHudeckue BemiecTsa. OKUCIUTENbHO-
BOCCTAHOBMTENBHBIE PEAKIIUU. DIIEKTPOJIN3 PACIIIIABOB U PACTBOPOB COJIeH. ['allbBaHMUECKUE 2IIEMEHTHI U
AKKyMYJISTOPBI.

JleMoHcTpanuoOHHbIE ONBITHI. [IprMeps! peakiuii HOHHOro 0OMeHa, UIYIUX ¢ 00pa30BaHUEM OCaIKa,
rasa Win BoJabl. MeTHO-ITMHKOBBIN TaJIbBaHUYECKHAM DJIEMEHT.

JlabopaTopHbie onbIThI. 2. [Ipu3HAKK IPOTEKaHUS XUMUYECKUX PeakIni. 3. Y CIOBHs MPOTEKAHUS
peaknuii HoHHOTO 0OMeHa. 4. KauecTBeHHbIe peakiiuu. 5. OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIC PEAKITUH.

IIpakTuyeckue padorsl. 1. Pemenne kauyecTBEHHBIX 3a/1a4.

Tema 3. Heopranuveckas xumus (6 1)

Knaccudukanus HeopraHU4eCKUX BEIIECTB.

OO0mme cBOMCTBAa HEMETAUIOB. XMMHUUYECKHE CBOMCTBA HEMETANIOB Ha TpUMeEpe rajoreHoB. Hemeramibt
KaK TUITUYHBIC OKUCIIUTEIU. B3anmonelicTBie ¢ MeTajlllaMu, BOJOPOJIOM U APYTUMH HEMETAIIAMHU.
CBolicTBa HEMETAJIJIOB KaK BOCCTAHOBHUTEIICH.

OOmue cBoiicTBa MeTaI0B. XMMHYECKHE CBOMCTBA METAJIJIOB KaK BOCCTaHOBUTEIEH. B3anmoaelicTere
METAJUIOB C HEMETAJJIaMH, BOJIOM, KHCIIOTAMHU M pacTBOpaMU CoJIeid. MeTasuibl B IPUPOJIE.
DIIEKTPOXUMHUYECKUH psij HanpsokeHuil metaiioB H.A. bekeroBa. [lonyyenue meraninoB. Mertajutyprusi.
CruiaBbl.

Koppo3us MeTamioB Kak OKHCIUTEILHO-BOCCTAHOBHUTENIbHBIN TIporiecc. CIocoOBI 3aIUTH METAJIIOB OT
KOpPO3HH.

JleMoHCTpalMOHHBIE ONBITHI. B3anMoielicTBre OpOMHOM BOIBI C HOAUIOM Kaus. B3zanumoaeiicTBue
ATIOMUHUS ¢ MoJ10M. B3anmoaeiicTBre Meau ¢ KOHIEHTPUPOBAHHOW a30THOM KUCIOTON. AJTFOMOTEPMHUS.

JIaﬁopaTopHLIe onbIThI. 6. O3HAKOMJICHHE CO CBOMCTBAMH HEMETAJIOB. 7. BhITeCHEHNE raJIoreHOB 13
pacTBOPOB UX coseit. 8. O3HAKOMJICHHE CO CBOMCTBAaMH METAJIJIOB U CILIABOB. 9. OKpaCKa ImI1aMCHHU

COJIIMHU MCTAJIJIOB.

IIpakTnuyeckne padorsl. 2. ITosrydyenne MegHoro Kymnopoca.

Tema 4. HayuyHble 0CHOBbI XUMHY€ECKOT0 NPOM3BOACTBA (5 1)



CkopocTh XUMHUECKOHM peakiny. PakTopsbl, OT KOTOPBIX 3aBUCUT CKOPOCTh peakiuu. OOpaTumMblie
peakuuu. Xumudeckoe papHosecue. [Ipunnun Jlelllarense. Karanus. IIpyHIunel XuMuaeckoro
MPOU3BOACTBA HA IPUMEPE TPOU3BOICTBA CEPHOM KUCIOTHIL. [IpUpoIHbIN ra3 U pa3BUTUE IHEPTETUKH.

[leperonka u kpexkunr HepTH. KokcoBanue yris. Bogopoanas snepreruka. [lepcriekTHBBI pa3BUTHS
XMMHMUYECKON HAyKU U XUMHUYECKOTO IIPOM3BOACTBA. XUMUS U NPoOIEeMa OXpaHbl OKPYKAIOUIEH Cpeabl.
JleMOHCTpPAallHOHHBIE ONBITHI. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT IIPUPObI BEIIECTB HA IIPUMEpPE
B3aUMOJICICTBHS PACTBOPOB PA3JINYHBIX KHCIOT OJUHAKOBOW KOHIIEHTPALUU C OJIMHAKOBBIMU KyCOYKAMU
(rpaHynaMu) HMHKA U OJUHAKOBBIX KYyCOUKOB Pa3HbIX METAIJIOB (MarHus, [IMHKA, Keje3a) C paCTBOPOM
COJIIHOM KHUCIIOTHI. B3auMoelicTBUE pacTBOPOB CEPHOM KUCIIOTHI C paCTBOpaMM THOCYJIb(aTa HaTpUsl
Pa3IMYHOM KOHUEHTPALMH U TEMIIEPATYPHI.. Pa3iioxkeHue nepokcuia BOJOPoAa ¢ IMOMOIIbIO
HEOPraHUYECKUX KaTaln3aTOPOB U MPUPOIAHBIX 00BEKTOB, COJCPIKALINX KaTajasy.

JladopaTopubie onbIThl. 10. CkopocTh XuMHuueckoi peakuud. 11. Xumudeckoe paBHOBECHE.

Tema 5. Xumus B ku3nu u oouectse (4 4)

Xumus numu. JlekapctBeHHble cpecTBa. Butamunsl. bertoBas xumus. Kien. Ot6enuBatenu. Moromue
u yucTtanme cpeacrsa. CTupanbHble MOPOLIKUA. XUMHUS B cTpouTenbeTBe. [lurmenTs! u kpacku. LleMeHT u
06eToH. X1MHUs B CEIbCKOM X03sicTBe. MIHCeKTMIMb! U ecTUM bl CpeAcTBa 3alllUThl paCTEHUH.
Penennentrl. Kocmernueckas xumust. Buapl Torummsa. OkTaHoBoe yuciio 6eH3UHOB. TpaauiiMoHHbIE
Kepamuyeckue Marepraiibl. CTEKIIO. «3eeHasy) XUMUs.

JlabopaTopHble onbIThI. 12. 3HAKOMCTBO C MUHEPAJIbHBIMU YAOOPEHUSAMHU U U3y4EHHUE UX CBOMCTB. 13.
Moromue cpeacTna.

3. TemaTu4eckoe NIAHUPOBAHUE C YKA3AaHHEM KOJIHYECTBA YaCOB, OTBOJAMMBIX HA OCBOCHHUE
KAXKA0i TeMblI.

Nen/mm Ha3Banue Tembl ypoka. Kosnuye |/laTta mo | lara
CTBO JIaHy
dakr.
4YacoB.
Tema 1. BemectBo. Quac.
1 Artombl. Mosekyibl.. BemmecTBa MOJIEKYIISIPHOTO W HEMOJICKYJISIPHOTO 1
CTPOCHHS
2 Crtpoenue atoma.30TOIIBL. 1
3 XuMuyeckas CBs3b 1
4 ArperarHoe coctosiHue BenlecTB. CTpoeHue TBEPABIX Tell. 1
5 [lepuonnueckuii 3axoH J.M1.Menneneena. 1
6 PactBopsl. PactBoprMOCTS. 1
7 KonnongHsie pacTBOpEI. 1
8 dnexTponuTuueckas auccormanus. Kucnornocts cpenbl. Manukatopsr. |1
JladopaTopHas pa6ora 1 BonopoaHblii noka3areJib.




O0o001Ienue 3Hanmii BenrecTno.

Tema 2. Xumnueckue peakuuu (8 )

10 VYpaBHEHMS] XUMUYECKHUX peaKMi U pacdeTsl 1o HUM. JlaboparopHas
pabota 2 [Ipu3HaKu MPOTEKAHUS XUMUYECKUX PEAKIHIA.

11 Peaxiiuu nonnoro oomenaJlaboparopuasi padora. 3. YcnoBus
MPOTEKAHMsI PeaKIUii HOHHOTO oOMeHa. .

12 KauectBennsie peakurn/laboparopuasi padora.4 . KauecrBeHHbIe
peaKIuy.

13 OKHCIUTENHEHO- BOCCTAHOBUTENbHBIEC peakini. JlabopaTopHas padora.
5. OKUCIIUTENEHO-BOCCTAHOBUTENIBHBIC PEAKIINH .

14 DJNEKTPOIU3PACIIIABOB B PACTBOPOB..

15 IIpakTHyeckas padora. 1. Perienne kaueCTBEHHbIX 3a1a4.

16 O6o00menue 3Hanmit .BemecTBo. XuMU4yeckne peakiu.

17 KonTponwsnas pabora. BemectBo. XuMuueckue peaxiuu.

. Tema 3. Heopranuueckasi xumusi ( 6 4acoB)

18 .Knaccudukanus neoprannueckux Bemiects .IIpocTbie BemecTBa-
HemeTasuibl.JlaboparopHbie padora 6. O3HaKOMIICHHE CO CBOMCTBaMU
HEMETAIJIOB. . 7. BbITeCHEHHE TaJloreHOB U3 PaCTBOPOB UX COJICH.

19 IIpocTbie BemecTBa- MeTabl. Pusnyeckue cBoiicTsa. CiiaBsbl. .

20 XUMUYECKUE CBOMCTBA METAIIIOB.

21 Meransl B ipupose. [lonyduenue meTanios.

22 IIpakTnyeckas padora 2. IToayyenune MeqHoro Kymnopoca.

23 O0o0menne 3Hannit Heoprannyeckasi xumus

Tema 4. HayuyHble 0CHOBbI XUMHY€CKOT0 NPOM3BOACTBA (5 1)




24 Ckopocth xumuueckux peakuuii. Jlaboparopnas padora 10. Ckopocts
XUMHUYECKON PEaAKIUU.

25 XuMu4eckoe paBHOBECHE U (PaKTOPHI Ha HETO BIUSIOIINE.
JlabopaTopnasi pa6orall Xumuueckoe paBHOBECHE.

26 HayuHble IpUHIUITEI OpraHU3aluyd XHMHUYECKOTo mpon3BocTBa. HedTs.
IIpupoaHelii ra3 U SHEpreTUKa.

27 O606menne 3nanmit Heoprannaeckast xumusi. Haydanbie mpuHITUATIBI
OpraHu3aIlui XUMHYECKOTO ITPOU3BOJICTBA.

28 KonrponbHas pabora Heopranuueckas xumusi. Hayqanbsie mpuHITUTIBI
OpraHu3aIlii XUMUYECKOTO MTPOU3BOJICTBA
Tema 5 Xumusi B )KM3HH M o0mecTBe. (64ac.)

29 Xumus num. JlekapcTBEHHBIE KOCMETHYECKHE U TaproMepHbIe
CpezAcCTBa.

30 BerToBast xumust. XMMHS B CTPOUTENBCTBE M CEIBCKOM XO3SIHCTBE.
JlaGopaTopHbie onbITHI. 12. 3HAKOMCTBO ¢ MUHEPAJIBHBIMHU
yAOOpEHUSIMU U M3yYeHUE UX CBOMCTB. 13. Moromue cpeacTaa.

32 TorumBo. Heoprannueckue marepuanbl. 3eaéHas XUMHUS.

33 HroroBas koHTposIbHAS paboTa

34 HrtoroBerit ypok
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