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MMOSICHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma 3J1€KTHBHOrO Kypca mo xumuu s 10 ximaccoB  paspaborana Ha ocHoBe DenepaibHOro rocy1apcTBEHHOro 00pa3oBaTENBHOIO CTaHIAApTa cpexHero obmiero obpasosanmst u mporpammsl O.C.
I'abpuensna, U. I'. OctpoymoBa, C.A.CnankoBa ( Xumus. — M.: IIpocemenue, 2019) .
VyeOHas Harpy3ka: 2 yueOHBIX 4aca B HeJ[ellio, 68 y4eOHBIX yaca B Tof

Henamu usyuenus xumuu 6 cpeoHeit wiKone A6AAI0MCA.
1)  BujeHHE M TOHUMAHKE 3HAYMMOCTH XUMHYECKHX 3HAHUI JUIS KaXKI0r0 WieHa COLMyMa; yMEHHE OLIEHHBATh pa3indHble (akThl U ABJICHHS, CBI3aHHBIC C XMMUYECKMMU 00BEKTAMH M [POLIECCAMH HA OCHOBE OOBEKTUBHBIX
KPUTEPHEB U ONPEeeIEHHOI CHCTEeMBI LIEHHOCTeH, ()OPMYyIHPOBATh U 0OOCHOBBIBATH COOCTBEHHOE MHEHHUE U YOKICHUE;

2) TOHWUMAaHWE pOJHM XMMHH B COBPEMEHHON €CTECTBEHHO-HAYYHOM KAPTHHE MUPA U HCIOIH30BAHME XUMUYECKUX 3HAHUH JUIl OOBACHEHHS OOBEKTOB M MPOIIECCOB OKPYKAKOIIEH NEHCTBUTENLHOCTH — TMPUPOIHOIA,
COLMAJILHOM, KYJIbTYPHOM, TEXHHYECKON CpPeJIbl;

3)  ¢opmupoBaHHE y CTAPIICKIACCHUKOB IIPH H3YYEHHU XHUMHH OIBITA TO3HAHUS U CAMOIO3HAHMSI C [IOM OLIBIO KIIOYEBBIX KOMIIETEHTHOCTEH (KJIIOYEBBIX HABBIKOB), KOTOPbIE MMEIOT YHHBEPCAJIbHOE 3HAUYCHHE ISl Pa3HYHbIX
BUJIOB JIeATEILHOCTH, — TIOMCKa, aHaM3a ¥ 00paboTKH MH(OPMAILMH, H3rOTOBJIEHHE HH(POPMALMOHHOIO MPOAYKTA U €ro NPE3EHTAIMHU, IPUHATUS PElleHHH, , KOMMYHUKaTHBHBIX HaBBIKOB, 0€30MacHOro oGpalleHus ¢
BEIIECTBAMHU, MaTepPHaJaMU U MIPOIIECCAMU B ITOBCEIHEBHOM JKH3HHU U POPECCUOHATLHOM e TeTbHOCTH.

Yuebnuku: Xumus. 10 kinacc yposenb O.C. I'abpuensn, V.I.Ocrpoymos, C.A.CnankoB — M.: [Ipocsenienue, 2019 r.
Xumns. 11 xnace yposens O. C. I'abpuensn, U. I'. Ocrpoymos, A. H. JIépkun, C. A. Cnagkos. — M.: IIpocsemienne, 2019.

TpeboBanus K pe3ynbTaTaM OCBOEHHsS OCHOBHBIX OOpa30BaTENbHBIX MPOrpaMM CTPYKTYPHPYIOTCS IO KIJIIOYEBBIM 3a/1auaM CpeIHEro o0mero oOpa3oBaHMs, OTPAXKAIOIMM WHIUBUAYyalbHbIE, OOLICCTBEHHBIE H
rocyJapCTBEHHbIE MOTPEOHOCTH, U BKJIOYAIOT IMYHOCTHBIE, METAIIPEAMETHBIC U IIPEIMETHBIC PE3YIbTATHI.

JIMYHOCTHBIMM Pe3yJbTATaAMH OCBOCHHS SIBJIAIOTCS:
1) poccuiickast rpaxkJaHcKas HISHTUYHOCTD, HATPHOTH3M, yBa)keHHE K CBOEMY Hapojy, YyBCTBO OTBETCTBEHHOCTH nepes PonuHoi, ropmpoctu 3a cBoit kpaid, cBoro PoauHy, mpolioe n HacTosIIee MHOIOHAIIMOHAIBHOTO HApoaa
Poccun, yBakenune
roCcy/lapCTBEHHBIX CUMBOJIOB (rep0, ¢uiar, THMH);
2) rpakgaHCKas MO3HLHS KaK aKTUBHOIO H OTBETCTBEHHOIO WJIEHAa POCCUICKOrOOOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYLHOHHBIC IPaBa U OOS3aHHOCTH, YBa)KaIOMIETO 3aKOH H IIPaBOMOPSANOK, 00JIaJaloIero 4yBCTBOM
COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO IIPUHUMAIONIEr0 TPaAULIIMOHHBIE HAIIMOHAIbHBIE H 00IeUeI0BeYeCKue I'YMAaHUCTHIECKUE H 1eMOKPAaTUUECKHE IIEHHOCTH;
3) TOTOBHOCTB K CiTyKeHHI0 OTEeYecTBY, ero 3alluTe;
4) chopMUPOBAHHOCTE MHPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH M OOIECTBEHHOH HPAaKTHKH, OCHOBAHHOIO Ha JHANOre KyJbTyp, a TAKXKe Pa3IMYHBIX (OPM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAaHHE CBOETO MECTa B
MOJIHKYIBTYPHOM MUPE;
5) copMHPOBAHHOCTH OCHOB CAMOPAa3BHUTHS U CAMOBOCIIHUTAHHUS B COOTBETCTBUH C OONICUENOBEUECKUMHU LIEHHOCTSMH M HJealaMi IPaKIaHCKOro OOLIEeCTBA; TOTOBHOCTh M CIOCOOHOCTh K CAMOCTOSITEIbHOU, TBOPUECKOH U
OTBETCTBEHHOH HEATEIBHOCTH;
6) ToJlepaHTHOE CO3HAHHE U TOBEACHUE B IOIMKYIFTYPHOM MHUpPE, FOTOBHOCTh H CIIOCOOHOCTb BECTH JHANOr C JPYTMMH JIOABMH, JOCTHTaTh B HEM B3aUMOIOHHMMAHHMS, HAXOAUTH OOLIME LEIH M COTPYAHHYATh AL UX
JIOCTHIKCHHS;
7) HaBBIKU COTPYIHUYECTBA CO CBEPCTHHKAMH, A€THMU MIIAJIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO IOJIE3HOH, YUeOHO-ICCIEI0BATENbCKOI, IPOSKTHOH U APYTHX BHAAX ACATCILHOCTH;
8) HPaBCTBEHHOE CO3HAHME U MOBEACHHUE HA OCHOBE YCBOCHUS 00IIEYeTIOBEYECKUX LIEHHOCTEH ;
9) rOTOBHOCTb M CIIOCOOHOCTH K OOpa30OBaHMIO, B TOM 4YUCIE CaMOOOpa30BaHMIO, HA MPOTSHKEHHU BCEH JKM3HU; CO3HATENIbHOE OTHOLICHHE K HENPEPHIBHOMY OOPAa30BAHUIO KAK YCIOBUIO YCIICUIHON MpPO()ECCHOHANBHON U
00IIEeCTBEHHOH! NeATeIbHOCTH;
10) scTeTHdeckoe OTHONIEHHE K MUPY, BKJIFOUYasi 9CTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO TBOPUECTBA, CIIOPTA, OOIIECTBEHH bIX OTHOLICHUIT;
11) npuHATHE W pealu3alHIO EHHOCTEH 370poBOro u 6e30macHOro obpasa >KH3HH, HOTPEOHOCTH B (PU3HIECKOM CaMOCOBEPHICHCTBOBAHMH, 3aHATUSAX CIOPTHBHO-O03IOPOBHTEILHON HEATENBHOCTHIO, HENPHUATHE BPEIHBIX
MIPHBBIYEK: KyPeHUs,
YIIOTPeOIeH S aIKOT OJI1, HAPKOTUKOB,;
12) 6epexxHOe, OTBETCTBEHHOE M KOMIICTEHTHOE OTHOLIEHNE K (PH3HIECKOMY M IICHXOJIOTHIECKOMY 310POBBIO, KaK COOCTBEHHOMY, TaK U IPYTUX JTIOAEH, yMEHIE OKa3bIBaTh HEPBYIO IIOMOIIb;
13) ocosmanHbli BBIOOp Oyamymiell mpodeccHH M BO3MOXKHOCTEH pealu3aldi COOCTBEHHBIX JKH3HEHHBIX IIJIAHOB; OTHOIICHHE K HPO(EeCCHOHAIBHOH NEATENPHOCTH KaK BO3MOMKHOCTH YYacTHs B PEIICHUH JUYHBIX,
00IIEeCTBEHHBIX, TOCYaPCTBEHHBIX, O0IIeHAIHOHAIBHBIX IPOOIEM;
14) chopMHPOBAHHOCTH HKOJOTHYECKOTO MBIIUICHHUS, MOHUMAaHUS BIHMSHHSA COLHAIBHO-D)KOHOMHYECKHX IIPOIIECCOB HA COCTOSHHE IPUPOAHOH H COIMAIBHOH Cpeibl; IPHOOpPETEHHE OIbITa 3KOJIOr0-HAaIPaBICHHOU
JIeATENbHOCTH;
15) oTBeTCTBEHHOE OTHOIIECHHE K CO3JaHHIO CEMbH Ha OCHOBE OCO3HAHHOTO IIPHHSATHS [IEHHOCTEH CeMeHHOH KH3HH.

MeTanpeaMeTHBIMH pe3yJIbTaTaMU U3YIEHUS Kypca SBIIOTCS:



1) yMeHne caMOCTOSTENBHO ONMPEAEISITh LN e TEIbHOCTH U COCTABIISITh [UIAHbI ACSITEIBHOCTH; CAMOCTOSTENIEHO OCYIIECTBIISATh, KOHTPOIMPOBATh  KOPPEKTUPOBATh ACSTEIBHOCTD; HCIIOJIB30BaTh BCE BO3MOXKHBIC PECYPChI
JULSL IOCTVDKCHYIS TIOCTABJICHHBIX LIEJIeH U peasli3aliuy IUIaHOB AEsATENIbH OCTH; BEIOUPATh YCIICIIHbIe CTPATErUH B PA3JIMYHBIX CUTYALUsIX;
2) yMeHHe IPOAYKTHBHO O0IIAThCsl X B3aMMOJICHCTBOBATH B IIPOLIECCE COBMECTHOM J1EATEIbHOCTH, yYUTHIBATh HO3UIUH JPYTUX YIACTHHKOB JI€ ATEIbHOCTH, d(Q(PEKTUBHO pa3penaTs KOHGIIHKTHL,
3) BiajeHHe HaBBIKAMU II03HABATENBHOW, y4eOHO-HCCIENOBATENbCKOH M INPOCKTHOW AEATEIbHOCTH, HaBBIKAMH pa3pelleHHs] NMpoOJieM; CIOCOOHOCTh M I'OTOBHOCTH K CAMOCTOSITENIBHOMY IIOMCKY METOMOB PEIICHUS
MPaKTHYECKUX 331a4, IPHUMECHEHHIO
Pa3JIMYHBIX METOM0B IIO3HAHNUS;
4) rOTOBHOCTb ¥ CIIOCOOHOCTb K CAMOCTOSITENbHONW MH(OPMAMOHHO- TI03HABATENBHOM JESTEIbHOCTH, BIIaJICHUE HABBIKAMH MOJMyYeHHs HEOOXOAMMOW MH(OpPMALMK U3 clIoBapeil pa3HbIX THIOB, YMEHHE OPUCHTHPOBATHCS B
Pa3IMYHBIX HCTOYHUKAX HH(OPMALNH, KPUTHIECKH OLIEHUBATh 1 HHTEPIPETHPOBATH HH(POPMALIUIO, ONYIaeMYIO U3 Pa3INYHbIX HCTOYHHKOB;
5) yMeHHe HCIOIb30BaTh CPEACTBA HH(GOPMALIMOHHEIX M KOMMYHHKAIIMOHHBIX TexHonorui (nanee — MKT) B pemeHnH KOrHUTHBHBIX, KOMMYHHKATUBHBIX M OPraHH3allMOHHBIX 33/1a4 C COOIOICHHEM TPeOOBaHHI IPrOHOMUKH,
TEXHUKH
6€30aCHOCTH, THTHEHBI, PECYpcocOepexK eHusl, IPABOBBIX U ITHYECKUX HOPM, HOPM HH(OPMALOHHON 6e30MacHOCTH;
6) yMeH¥e OnpeesiTh Ha3HaYeHNE U (DYHKIHMH PA3THYHBIX COL[HAIBHBIX HHCTUTYTOB;
7) yMeHHE CaMOCTOSTENILHO OLIEHUBATH M IIPUHUMATD PELICHUS], ONPEISIIIOIIIE CTPATETHIO OBEACHNUSI, C YISETOM I'PAKAAHCKUX U HPABCTBEHHBIX LIGHHOCTEH;
8) BJIAJICHUE SI3BIKOBBIMH Cpe)lCTBaMl/l - yMCHl/lC ACHO, JIOTHYHO U TOYHO H3JIarath CBOKO TO'-le 3pCHl/lﬂ, HCII0JIb30BATh aZICKBATHHIC A3BIKOBLIC Cpe}lCTBa;
9) BJIaJICHHEC HAaBBIKAMH l'[O3HaBaTeJ'leOl>i peq)nel(cuu KaK OCO3HaHHUs cosepmaeMblx ﬂeﬁCTBHﬁ W MBICJIMTCJIBHBIX l'lpOLlCCCOB, ux peSyJ’leaTOB u OCHOBaHHﬁ, l"paHl/lLL CBOCI0 3HAHHW U HC3HAHHUA, HOBBIX IMO3HABATCIIBHBIX 3a/1a4 U
Cpe}lCTB HUX JOCTHXXCHUSA
IIpenMeTHBIMM Pe3yJbTATAMHU H3yICHUS] XUMUH SBISIOTCS:

1) copMupOBaHHOCTH MpPECTABICHUH O MECTE XUMHHU B COBPEMEHHOW Hay4HOI KapTHHE MHPa; IIOHUMaHNE POJIM XMMHH B HOPMHPOBAHUM KPYro3opa u (hyHKI[MOHAIBHOH IPaAMOTHOCTH YE€JIOBEKA JUIS PEIICHHUS TTPAKTH4ECKHX
3a/1a4;
2) BI1aJieHHe OCHOBOIONArAIOMIIMH XUMUYCCKUMH TTOHATUSIMH, TEOPHAMH, 3aKOHAMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAaHHE XUMHYECKOH TEPMHUHOJIOTHEH U CHMBOJIHKOI;
3) BIajeHNEC OCHOBHBIMU METOAMH HAay4HOrO ITO3HAHMS, HCIOJIb3YEMBIMHM B XHMHH: HaOJIOJCHHE, ONHCAHHE, U3MEPCHHUE, SKCICPUMEHT; yMEHHE 00pabaThiBaTh, OOBACHATH PE3y/IbTAaThl MPOBEACHHBIX OMBITOB W AENaTh
BBIBOJIbI; TOTOBHOCTb 1 CIIOCOOHOCTb IIPUMEHSTH METO/IBI O3HAHHS IPH PEIICHUM ITPAKTUYECKHX 33/1a4;
4) chopMHPOBAHHOCTb YMEHHS J]aBaTh KOJIMYECTBCHHBIC OLICHKU U POBOAUTH PACUCTHI 10 XUMUUECKUM (POPMYIIaM U YPaBHEHUSIM;
5) BIIajieHHE IPaBUIIAMU TEXHUKU OE30MaCHOCTH TIPU HCIIOJIb30BAHNH XUMHYECKUX BEIICCTB;
6) chopMUPOBAHHOCTH COOCTBEHHOH MO3UIIMH IO OTHOLIEHHUIO K XUMUYECKOI HH(OPMAIMH, NOTy4YaeMOM U3 Pa3HbIX HCTOYHUKOB.

JlanHasi pabouasi mporpaMma MOXKET OBITh peaii30BaHa MPU HCIOJIB30BAHHU TPAAHI[MOHHONW TEXHOIOTHN O0YHYCHHS, a TAKXKE IEMEHTOB APYT UX COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH 1 METORXOB 00YYCHHUS, TAKUX
KaK MpoOJIEMHBIA METOA, pasBUBaroliee 00yuCHNE, KOMIBIOTEPHbIC TEXHOJIOIHH, TECTOBBIA KOHTPOIIb 3HaHMIT 1 Apyrue. Ilpeobmanatomieii GopMoil KOHTPOIS BBICTYHAIOT MUCHMEHHBIH (CaMOCTOSITEIbHBIC, IPAKTHYECKHE U
KOHTPOJIbHBIC Pa0dOThI) M YCTHBIN onpoc (cobecenoBanue).

Copaepixanne Kypea

Teopua cmpoenus opzanuueckux coeounenuii A. M. Bymneposa. IIpeomem opzanuueckoit xumuu. Opeanuyeckue geujecmea: npupoomnsie, UcKyccmeennvie u cunmemuyeckue. Ocobennocmu cocmasa u cmpoenus
opaanuveckux geujecms. Bumanusm u e2o kpax. Ilonamue 06 yene6o0opooax.

OcHOBHBbIE 110JI0KeHHs] TEOPHH XHMHYeCKoro crpoenusi byriaeposa. BanenTHOCTh. CTPYKTypHBIE (POPMYIIBI — HONHEIE U COKpaméHHbIe. [IpocThie (oquHapHBIE) U KpaTHEIC (JBOWHBIC U TPOHHBIE) CBS3H. M30Mepsl U
n3oMepHs. BzanMHOe BIUsHIE aTOMOB B MOJIEKYJIE.

Yri1eBoa0poJbl H HX NPHPOAHbIE HCTOYHUKH

IpeneabHble yriaeBoaopoabl. Ankanbl. Onpenenenue. ['oMoorndeckuil psax ankaHoB U ero odmast ¢opmyna. CTpykTypHas U30MepHs yriepoaHou uenu. Pamgukansl. HomeHknatypa ajikaHOB. XMMHYECKHE CBOICTBa
AJIKaHOB: TOPEHHE, PEaKINH 3aMeIeHHs (TaJIOTeHHPOBAHNE), PEAKIHS PA3I0XKEHUS METaHa, PeaKNus 1eTHIPHPOBAHUS dTaHA.

HenpeneabHble yrieBoaopoabl. AjnkeHbl. OJTtuieH. 'omomormueckuit psig ankeHoB. Homenkmatypa. CTpykTypHas usoMepHs. [IpoMbInIIeHHOe MONydeHHE alKEHOB: KPEKHHT M IETHIPHPOBAHUE alKaHOB. Peaxius
JIETHApaTaluH TaHONA, KaK 1ab0paTOPHBIA CIIOCOO MOTydeHHs STHICHA. Peakiuu MprCcoelHeHus: THApaTAINs, THAPOrajIor eHHPOBaHUe, raJOTeHHPOBaHKe, HonuMepu3anud. [IpaBuno MapkoBHrKoBa. OKUCICHHE aTKEHOB.
KauecTBeHHBIE peaKIUH HA HEeMIPpeJebHbIe YTIeBOJOPOIBL.

Ankanuenbl. Kayuykn. Homenknatypa. Conpsbk€Hnble auenbl. Bytaauen-1,3, usonpen. Peakius JlebeneBa. Peakiuu nmpucoeauHenus ankaaieHoB. Kayuyku: HaTypasbHbIi, CHHTETHUECKUE (0yTaareHOBBIH, H30MPEHO BBIi).
Bynkanusanus xaydyka. Pesuna. D60HUT.

Anxuabl. O0mas XapaKTepHCTHKA TOMOJOTHIecKoro psaa. Croco6sl 00pa3oBaHUs Ha3BaHMI alKHHOB. XMMHYECKHE CBOICTBA alleTWJICHA: TOPEHHE, PeaKIUH IPHCOSIUHEHH I: THAPOraloreHupOBaHue, raJoreHHPOBaHHUE,
rugpaTanus (peaxuus Kyaeposa), — ero noiaydeHne u mpaMeHeHHe. BHHIIXIIOPU U €ro MoIMMepU3alys B MOTHXJIOPBUHMUIL

Apensl. beH30:1, Kak mpecTaBUTENb apOMAaTHIECKUX YIIIEBOZOpooB. CTpoeHHE ero MOJICKyJIbl  CBOCTBA (DH3MUECKHE M XHMHIECKUE CBOHCTBA: TOp €HUE, PEaKIUH 3aMelleHUs] — rajor eHHpoBaHue, HUTpoBaHue. [lomyuenue
U IIpHMeHeHHe OeH30a.

Ipupoauslii 1 nomyTHbIi rasel. CoctaB npupoaHoro rasza. Ero naxoxnenune B npupoze. I[IpenmymiecTsa IpHpoOJHOro ra3a Kak TOILIMBA. XUMUUecKas epepaboTKa IIPHPOIHOro rasa: KOHBepcHs, mupomu3. CHHTe3-Ta3 U ero
IIPHMEHEHHE.

IMomyTHBIe Ta3sl, UX cocTaB. [IlepepaboTka MomyTHOro ra3a Ha GpaKIUU: CyXOH ras, pornaH-0yTaHOBas CMeCh, Ta30BBIH OCH3HH.



HedTb 1 ciocodnl eé nepepagorkn. CocraB HedTH U e€ nepepaboTKa: IeperoHka, Kpekusr, pudopmunr. Heprenponykrsl u ux nonydenue. IIoHsTHe 00 OKTaHOBOM uucie. XUMHYECKHE CIIOCOOBI MOBBIMICHHS KauecTBa
OeH3uHa.

KawmenHblii yroJib 1 ero nepepaéorka. KoxcoBanue kaMeHHOrO yIiisl ¥ €ro IPOAYKTHI: KOKCOBBIH ra3, aMMUavqHas BoJa, KAMEHHOYTOJIbHAsI CMOJIa, KOKC. ["a3uukanust KaMeHHOro yriis.

Kuciaopoa- u a3oTcoaep:kaiue opraHn4ecKkue coeJHHeHHs

Onnoatomuble cnupthl. OnpeneneHue. OyHKIMOHANBHAS T'MAPOKCHIIbHAS IPyNIa. I'OMOIOrMYecKuil psii HpeaeibHBIX OJHOATOMHBIX CIHPTOB. M3oMmepust monoxeHHs (yHKIHMOHAIBHOIH rpynmsl. BomoponHas cBs3b.
XuMHYECKHe CBOHCTBA CIMPTOB. AJbaerugHas rpymma. Peakuus srepudukanmy, cnoxuslie a¢pupsl. [Ipumenenne cnupros. [leificTBue METUIIOBOrO ¥ STUJIOBOIO CIIMPTOB HA OPraHU3M YelloBeKa.

MHoOroaroMHble CIHUPThI. DTUIEHIVIMKOJb, KaK NPEACTABUTENb JIBYXaTOMHBIX M IJIMIEPUH, KaK IPEICTaBUTENb TPEXaTOMHBIX CHUPTOB. KadecTBeHHas peakius Ha MHOIOATOMHBIE CIHPTBI, UX CBOWCTBA, MOJyYEHUE U
npuMeHenne. [Tonsatie 06 anTH(pH3ax.

®enon. Ctpoenue, NoNydeHNUe, CBOHCTBA U IpuMeHeHne denoia. KadecTBennsle peakunu Ha heHo1. B3auMHOe BIIMsIHIE aTOMOB B MOJICKYJIe (heHOa .

Anbaernibl 1 KeToHbl. PopManbaerua U aleTanablIeru]], Kak MpeJCTaBUTEeNN albJerHI0B, COCTaB UX MoJjeKyJ. DyHKIMOHAIbHAs KapOOHWIbHAsA rpymnna. KauecTBeHHble peaklMu Ha anpaerujbl. CBoicTBa, MOIydeHUE U
npuMeHeHne GopMaibaeruia u aleraibaeruaa. Peakiuu norukonaeHcauu it popMansaeruaa. IIoHsaTHe 0 KeToHaX Ha IPUMEpE alleToHa.

KapGoHoBble KHCIOTBI. 'OMOJIOrHYeCKHil P MpeebHbIX OXHOOCHOBHBIX KapOOHOBBIX KHCJIOT. JKMpHBIE KapOOHOBEIC KUCIOTHI. XUMHUYECKHE CBOHCTBA KapOOHOBBIX KHCIOT. IlomydeHne M NpHMEHEHHE MYpPaBbUHOH U
YKCYCHOH KHCIIOT.

Cuaoxnbie 3¢upbl. XKnpbl. Peaxius stepuduxanun. Cinoxubie 3¢upsl. JKUphI, KX COCTaB M IMAPOIN3 (KMCIOTHBII U 1enouHoit). Mbuta. I'napupoBaHue xUpoB.

YraeBoasl. YrieBoasl. MoHocaxapusl. ['roko3a kak ansaerupocnupt. Copout. MonouHokucioe u cnuproBoe Oposkenue. dorocunres. Jucaxapunsl. Caxap o3a. [Tonmcaxapuibl: Kpaxmal, LEI0103a.

AMHHBI. AMUHOTpYNIa. AMUHEI ITpe/leNibHbIE U apoMaTuueckue. AHunH. Ilonydenne amunoB. Peakuus 3unnHa. XMMHYECKHE CBOMCTBA U MPUMEHEHUE aMH HOB.

AMHUHOKHCJIOTBI. AMVIHOKHCJ’IOTH, COoCTaB X MOHeKyJ'l u CBOﬁCTBa, Kak aM(bOTeprlX opraaneCKnx COe}ll/lHeHHﬁ. r.]'ll/ll.ll/lH, Kak l'lpe)lCTaBHTeJ'[b AMHUHOKHCIIOT. l'[onyqel-me TMMOJIMIIETUI0B peaKuuel‘/i TMOJIMKOHACHCAIIUH. ITousitue
O MENTUIHOH CBS3H.

Beakn. CtpoeHne MoneKy1 6€IKOB: IEpBUYHAs, BTOPUYHAS M TPETUYHAS CTPYKTYphI. KauecTBeHHbIC peakiny Ha OeIKH, UX THAPOIIH3, ACHATYPa LM U OHONIOrHYecKre (yHKIIHH.

Ilpakmuueckan padoma. Vinentudukanns opraHuyecKUX COSANHCHUM.

Opranuyeckasi XMMHS U 001eCTBO

Buorexnonorus. Ilepuonsr eé pazsutusa. Tpu HampaBieHHs OMOTEXHOJOTHMH: IeHHAs (WM IeHETHYecKas) MHKEHEpHs; KJIEeTOYHas MHKeHepHs; Oholoruueckas MHKeHepHs. I'eHerndyecku Moau(HUIMPOBAHHBIE OPraHU3MBI
(I'MO) u Tpancrennas npoaykuus. Kinonuposanue. IMMoOui3oBaHHble (PEPMEHTHI U UX IPUMEHEHUE.

MHoaumepsl. Knaccudukanus nomimepoB. FICKycCTBEHHBIE TOIUMEPBI: LEIUTYJION, AlleTaTHBIN ENK, BUCKO3a, Heu10(haH.

Cunrernyeckue mnoammepsl. Ilomumepusanus ¥ TONMKOHAEHCALMA, KaK CIOCOOBI MomyueHHs monuMepoB. CuHreTHyeckue Kaydyku. Ilomuctuporn, TedJOH M TNONHMBUHMIXIOPHA, KaK HPEACTaBHTENH IUIACTMACC.
CuHTeTHYEeCKHE BOJIOKHA: KallpOH, HAIJIOH, KEBJIap, JIABCaH.

IIpakmuueckana paboma. Pacrio3HaBaHHe IIACTMACC U BOJIOKOH.

CTtpoeHue BeliecTB

OcHoBHbIE CBeJleHHsl 0 cTpoeHHH aToma. CTpoeHHe aToMa: COCTaB siApa (HyKJIOHBI) U 2JIeKTpoHHas 000s104Ka. [TonaTre 06 u3oTonax. IloHsATHE 0 XUMHYECKOM dJI€MEHTE, KaK COBOKYIIHOCTH aTOMOB C OJMHAKOBBIM 3apsAioM
sapa.

Iepuoanyeckas cucreMa XumMuueckux ieMeHToB /1. . MenjesieeBa B cBeTe cBeTe yUeHHUsI 0 CTPOeHUH aToma. Dusnyeckuii cMpica npuHaToi B Tabmuue [I. V. MenzaeneeBa CUMBOJIMKH: MOPSIKOBOIO HOMEpPA 3JIEMEHTA,
HOMepa Ieproja 1 HoMepa rpyninsl. [IoHATHEe 0 BaJeHTHBIX 271eKTpoHaX. OTOOpaskeHHe CTPOCHHUS dIEKTPOHHBIX 000I09eK AaTOMOB XHMHYECKUX JJIEMEHTOB C IIOMOMIBIO DJICKTPOHHBIX U JIEKTPOHHO -TpadHIeCKUX (HOPMYIIL.
OO0BsiCHEHHE 3aKOHOMEPHOCTEH H3MEHEHHsI CBOUCTB DJIEMEHTOB B IIEPUOAX U IPYNIAaX IEPHOANICCKOMH CHCTEMBI, KaK CIEICTBUE HX dICKTPOHH OT0 CTPOCHHS. DIEKTPOHHbBIEC CeMEHCTBA XUMUUECKHUX 2JIEMEHTOB.

CpaBHenue Ilepnoauyeckoro 3aKoHa H TEOPUH XMMHYECKOI0 CTPOeHHs Ha (puI0coCKOii OCHOBe: IPEAIOCHUIKH OTKPHITHSA IlepHogudaeckoro 3akoHa U TEOPHU XUMHYECKOTO CTPOCHHSI OPraHHYECKHX COCAUHEHUIT; Poilb
JIMYHOCTH B HCTOPHH XHMHH; 3HaUCHNE IPAKTHKI B CTAHOBICHUHU U PA3BHUTHH XUMUYECKUX TCOPUH.

Honnas xumuveckasi cBsi3b H HOHHbIe KpPHCTA/UIHYecKHe peméTkH. KaTHOHBI M aHHOHBI: X 3apsAAbl H KIaccH(UKanus IO COCTaBy Ha MpocThle H ciuoxusble. [IpencraButemn. IloHATHE 00 HOHHONW XMMHYECKOH CBS3H.
HonHast KpucTa/UIHYIecKas peréTka U GU3HIecKHe CBOICTBA BEIECTB, 00YCIOBICHHBIC ATHM CTPOCHHEM.

KoBajleHTHasi XHMH4YecKasi CBSI3b. ATOMHbIE H MOJIEKYJspHble KpHCTaIHueckHe peméTku. [ToHATHE O KOBaNeHTHOH CBS3H. DIEKTPOOTPUIATEILHOCTh, HEMOJIPHAs M HOJIpHAs KOBaJCHTHBIE cBs3U. KpaTHocTh
KOBAJICHTHOH CBs3U. MexaHU3MbI 00pa30BaHUs KOBAJICHTHBIX CBSA3€H: OOMEHHBIM U JOHOPHO- aKIENTOPHBIH. I10IspHOCTD MOJIEKYJIbI, KaK CIIEICTBHE MOIAPHOCTH CBSI3M M T€OMETPHU MOJIEKYIbl. KpHcTammmaeckne peméTku ¢
9THM THIIOM CBSI3H: MOJICKYJISIDHBIE H aTOMHBIe. DH3HUecKie CBOHCTBA BEIIECTB, 00YCIOBICHHbIE THIIOM KPHCTATINIECKHX PEIIETOK.

MeTtannnyeckas cBsi3b. [IoHATHE 0 METAIIMYECKOH CBSI3U M METAINIMYECKUX KPHCTAIIMIECKUX penéTkax. OusndyecKkre cBOHCTBa METAJUIOB Ha OCHOBE HX KPHCTAIIMUECKOro cTpoeHHs. [IpuMeHeHe MeTalloB Ha OCHOBE HX
cBOiCTB. YEpHBIE U I[BETHBIC CIJIABHI.

Bopopoanasi xumMu4eckasi ¢Bsi3b. MeXMOIEKyIsIpHAas X BHYTPUMOIEKYIIIPHASI BOZOPOIHBIE CBSI3H. 3HaUCHHE MEKMOIEKYSIPHBIX BOJOPOAHBIX CBsI3el B IPHPOJIE U )KU3HHU YEIOBEKa.

IMosumepsl. [Torydenne NoIMMEpOB peakUHIAMHU MOIMMEPU3AHN U IOINKOH ACHCAHY. Baxkneliie mpeicTaBUTeNH IIIACTMACC U BOJIOKOH, HX IIOIy4eHHe, CBOHCTBA U IpuMeHeHue. [IoHsATHe 0 HeOpraHN4ecKUX HOIIMepaX 1
UX IPECTaBUTEIIH.

JucnepcHsie cucremsbl. [TonsTHe o qucnepcHOl (aze M AUCIIEPCHOHHON cpene. ArperaTHoe COCTOSHHE pasMep 4acTHIl (a3bl, KaK OCHOBA JUIS KJIAcCU(HKAIUH IUCIEPCHBIX CHCTEM. DMYIbCHHU, CYCIIEH3UH, adpO30TH —
IPYIIEI TPyOONUCHEPCHBIX CUCTEM, HX IIPEICTABUTENU. 301 U I'eId — IPYIIIH TOHKOAUCIEPCHBIX CHCTEM, UX mpecraBuTeny. [IonaTue o cuH epe3rce U KOaryJsiuH.

Xumnyeckue peakiuu

Knaccnpukanus XHuMH4ecKHX peakiuii. AMIOTpONu3anys U H30Mepu3anus, Kak peakiuy 6e3 H3MEeHEeHHUs COCTaBa BENIeCTB. AJUIOTPONUs U eé npuunHbL Kiaccudukanus peakiuil 1o pa3iIudHbIM OCHOBAHUSAM: IO YHCITY U
COCTaBYy PeareHTOB U MPOMYKTOB, 110 (ha3e, II0 UCIONB30BAHUIO KaTali3aTopa WK (epMenTa, o TeroBoMy dddexry. TepMoxumudeckue ypaBHEHUS PEaKIHil.



CxopocTh XHMHYECKUX peakuuii. DakTopsl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMUYECKUX PEaKLMii: MPUPOJa pearupyroliuX BELUIECTB, TEMIIEPATypa, IUIOIA b UX COIPUKOCHOBEHUS PEarupyolliuX BEMECTB, UX KOHLEHTpallus,
npHCyTcTBUE Kataimu3aTopa. Ilonstue o katamuse. @epMeHTHI, Kak OMOJIOrHYECKHE KaTalu3aTophl. IHrHOUTOPHI, KaK «aHTOHMMBD) KaTaJIu3aTOPOB U UX 3HAYCHUE.

XuMuveckoe paBHOBecHe U CHOCOOBI ero cMemenusi. Kiaccuukanus XMMHYECKHX pEeaKkUUil [0 NPH3HAKY MX HampaBieHus. [loHsTHe 00 0OpaTHMBIX peaklusx W XuMuueckoM paBHoBecuu. IIpunnun Jle-Illatense u
CrIocOOB! CMELIEHUS] XUMUYECKOro paBHoBecHsl. OOIast XapakTepUCTHKA peaklnii CHHTe30B aMMuaka 1 okcuzaa cepsi( V1) u paccMoTpeHHe yCioBHi CMEIIEHNs HX PaBHOBECHSI HA IIPOU3BO/ICTBE.

I'maposn3. OOpaTUMBIil 1 HEOOPaTUMBIH THAPOIN3LL. ' HAPOIN3 CoNelt M ero THIBL. ' MAPOIN3 OpraHMYecKuX COCAMHCHNH B XKMBBIX OPraHM3MOB, Kak OCHOBa oOMeHa BerecTs. [IoHsTHE 00 9HEpreTHIeckoM 0OMEHE B KIICTKE U
POJIM THAPOJIN3a B HEM.

OKHCIIHTEIBbHO-BOCCTAHOBUTEIbHBIE peakinu. CTeleHb OKUCICHUs U e€ ompeereHne o (popMyIaM OpraHMYeCKUX U HeOPraHHMYEeCKUX BELIECTB. DJIEMEHTH! M BEIECTBA, KAK OKHCIUTEIN U BOCCTAHOBH TenH. [1oHsATHE O
Tpolreccax OKHCICHNS M BoccTaHOBJIeHHs. CocTaBlIeHHEe ypaBHEHHI XHMUUECKHX PEaKIMii Ha OCHOBE 3JIEKTPOHHOr0 OajaHca.

DJIEKTPOIN3 PACIUIaBOB M PACTBOPOB JJIEKTPOJIHTOB. XapaKTepUCTHKA DIIEKTPONIH3a, KAK OKHCIHMTEIbHO-BOCCTAHOBHUTENBHOrO mponecca. OCOOEHHOCTH 3JI€KTPONM3a, NPOTEKAIOIIEro B PAacTBOPAX 3JIEKTPOIMTOB.
IpakTHyeckoe NpUMEHEHUE SIEKTPONIN3a: OTyYeHHE IaJoreHoB, BOJOPO/a, KUCIOPOa, IENOUHBIX METAJUIOB U 1IeI04el, a TakKe allOMUHUS 3JIEKTPOIN30M PAcIsIaBOB M PACTBOPOB COEMHEHHM 3TUX 31eMeHToB. IToHaTHe 0
rajJbBaHOMJIACTHKE, TaIbBAHOCTEI UM, pahMHUPOBAHNH LIBETHBIX METAJIIIOB.

Ilpakmuueckas paboma. PenieHre SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe « XUMHYECKast peaKLms».

BemecTBa u ux cBoiicTBa

Metaniabl. Ousnyeckue CBOMCTBA MCTaJIJIOB, KakK (pyHKLll/lSl UX CTPOCHUA. JICJ'ICHHC METAJUUIOB Ha rpynnbl B TEXHUKE U XUMHHU. XHUMHYECKHE CBOMCTBA METAJJIOB U SHGKTpOXl/IMl/l'-lCCKl/Iﬁ pan Hal'lpﬂ)l(eHHﬁ. [Tousitue o
METAJUIOTEPMUH (ATFOMUHOTEPMHUHU, MATHUETEPMHUH U JIP.).

Hemertanibl. Biaaropoansie rasol. Hemeramibsl kak okuciauTenn. Hemeramisl kak BOCCTaHOBUTENH. Psijp anexkTpoorpuniateabHocTd. VIHepTHbIE Wi 6J1aropoHbIe ra3bl.

Kuc10Thl Heopranuueckne u opranndeckue. Kuciorsl ¢ TOUKH 3peHHsI aTOMHO-MOJIKYJIIPHOTO yueHus. KHCIO0ThI ¢ TOUKHM 3pEeHUS] TEOPHHU SIIEKTPOIIMTHUECKOH Juccoruauu. KucioThl ¢ TOYKH 3peHUs IPOTOHHOI TEOpUH.
O6mue xuMu4eckue cBoicTBa kiucnoT. Knaccudukanus Kucuor.

OcHOBaHMSI HeOpraHu4eckue U opraHuyeckne. OCHOBaHHS C TOYKH 3PEHUS ATOMHO-MOJIEKYJISIPHOr0 yueHust. OCHOBaHHS € TOUKH 3PEHUS TEOPUH JIEKTPOIUTUUECKON Juccoruanii. OCHOBAHUS ¢ TOUKH 3PEHUS IPOTOHHON
Teopun. Kiaccudukanus ocHoBaHUNA. XMMHUUECKUE CBOMCTBA OPraHWYECKUX U HEOPraHMYECKUX OCHOBAHUM.

AmdoTepHbIe coeJHHEHHs1 HeOpraHMueckne H opranuyeckne. Heoprannueckue amporepHble COEMHEHNS: OKCHIBI M TMAPOKCHUABI, — UX CBOIICTBa M moiydeHue. AM(OTepHbIE OPraHUYECKHE COCIMHEHHs Ha IpUMepe
aMMHOKUCIOT. Ilentuas! ¥ nenTuaHas CBA3b.

Couu. Knaccuduxanus coneit. JKéctkoctb Boas u criocoOb! €€ ycrpanenus. [Tepexon kapOoHaTa B ruaipokapOoHaT 1 00paTHO. OOLME XMMUYECKHE CBOMCTBA COJICH.

Ilpakmuueckan padoma. Peenye 3KcepMMEHTANIBHBIX 33124 10 TeMe «BemiecTBa 1 X CBOHCTBa».

XuMHus H COBpeMeHHOe 0011ecTBO

IIpousBoacTBO aMMHAaKa H MeTaHo.Ja. [IoHATHE 0 XUMUUECKOH TeXHOJIOTUH. XUMUYECKHE PEAKI[HU B MIPOM3BOACTBE aMMHaKa U MeTaHona. O0mas knaccu(UKanuOHHAs XapaKTepHCTUKA PeaKIui CUHTE3a B IIPOU3BOJCTBE
9THX NPOAYKTOB. HayuHble MpHHIUIIEL, IeKallie B OCHOBE IPOU3BOICTBA aMMHaKa H MeTaHoJa. CpaBHEHHE YTHX MPOH3BOICTB.

XuMuYeckasi [paMOTHOCTh KaK KOMIIOHEHT 001eil Kya1bTyphbl Yeao0BeKka. MapKupoBKa yIaKOBOYHBIX MaTEPUAIIOB, JIEKTPOHHKU U OBITOBOH TEXHUKH, SKOJOTMYHOTO TOBApa, MIPOAYKTOB IMHUTAHUS, ITUKETOK IO YXOLy 3a
OJICHKI0M.

TemaTHyeckoe MIaHUPOBaHue Mo xumuu, 10 ki1ace, (2 yaca B Hees10, Bcero 68 yaca)

No HasBanue TeMbl Kom - Bo Bun 3aasTHil (KOTUIECTBO 4acOB)
4aCcoB N3yuenne HoBoro | KommuectBo Komnuectso
Y 3aKpeTICHUE KOHTPOJBHBIX MPaKTHYECKUX
pabot pabot
1 Tema 1. TIpeamer opraHuyecKoit 2 2

XuMuH. Teopusi CTpoeHUs
OpPraHMYECKUX cOoeAMHEHUN A. M.

Byrneposa
2 Tema 2. VrueBomopoibl W X 12 12
MIPUPOTHBIE HCTOYHHUKU
3 Tema 3. Kucnopon- " 14 13 1
a30TCcoIepXKaIHe OpraHUYeCcKue
COETUHEHUS

4 Tema 4. Opranudeckass XUMHS H 6 5 1




00111eCTBO

1 Tema 5. CtpoeHue BemecT 9 9
2 Tema 6 Xumuueckue peakiiuu 12 11 1
3 Tema 7. BemmectBa u ux cBoiicTBa 9 8 1
4 Tema 8. Xumusi u COBpeMeHHOE 4 4
0011eCcTBO
Uroro: 68 63 4
Yue6Ho —TemaTHueckoe mianupoBanue 10 kiace
NpUMepHas JiaTa paszaen TeMa ypoka KoJn-Bo yacoB | IIpakt/pab
IIPOBEICHUS
Tema 1. [Ipenmer 1. Ilpenmer opraHHYECKON XUMHUH. 1
OpPraHUYECKON XUMUHU.
Teopus crpoenus
OpraHUYeCcKHX
coenrHeHn A. M.
Bytnepoaa (2 1)
2. OcHoBHBIE TIONOXKEHUS Teopun A.M.byTieposa 1
Tema 2. YraeBomoponst U | 1-2. AnKaHbL 2
UX IPUPOJIHBIC 3-4. AJIKeHBL 2
nctouHukH (124)
5. Ankamnensr. Kayayku. 1
6. AnKuHbBI 1
7. ApeHsl 1




8. TIpuponHbIii 1 MOy THBIN Ta3bl 1
9. Hed1hb 1 criocoObI €€ mepepaboTKu. 1
10. KamMeHHBIN yroyib U ero nepepadoTka. 1
11-12. TloBTOpeHue u 000OIICHUE. 2

Tema 3. Kucnopon- u 1-2 OnHOATOMHBIE CIIUPTHI 2

a30TcoepKaIue

OpraHHYecKHe

coenuneHus (14 1)
3. MHOroaToMHbI€ CITUPTHL. 1
4. ®eHomn. 1
5. Anpnernasl ¥ KETOHEL 1
6. KapOoHOBBIE KUCIIOTHI. 1
7. Cnoxuble 3¢upsl. JKupsr. 1
8. Yruesozsl. 1
9. AMUHEIL 1
10. AMHHOKHCITOTEHI. 1
11. benku 1
12. TIpakTrueckas padora Ne 1. nenTrdmkaims OpraHmIecKix COeNNHEHAN 1 mpakt. pabora Nel
13-14 TloBTopenue u 0000IICHHE. 2

Tema 4. Oprannueckas 1.buorexHonorus. 1

XxuMus 1 obtecto (6 4) | 2. Tlonmmepsn 1
3. CuHTETHYECKHE TIOIUMEPBHI. 1




4. TIpaktryeckas pabora No2 «Pacro3HaBaHUE IIIACTMACC U BOJIOKOH»

mpakT. pabora Ne2

5-6. TToBTOpeHue u 0000IIEHUE KypCa.

Tema 5 Ctpoenue
BerrecTs (9 u)

10cHOBHBIE CBENIEHUS] O CTPOEHUH aTOMa

2 Ilepuonnueckas cucreMa xumuueckux 3nemenToB [I. M. MenneneeBa B cBeTe

YU€HHS O CTPOCHUHU aToMa

3 CpasHenue [leproanyeckoro 3akoHa U TEOPUU XUMHUECKOTO CTPOSHHS Ha
¢unocodckoit ocHOBeE

4 VloHHasi XUMUYeCKas CBSI3b U MOHHBIE KPUCTAJUIMYECKHE PEIIETKH

5 KoBajieHTHast XUMHY€ECKast CBSI3b. ATOMHEIE U MOJICKYJIIPHBIC KPUCTAJIIUNYECKHE
peLETKH

6 Meramueckass XMMHUYECKasi CBS3b

7 BonoponHasi XUMUUYECKas CBA3b

8 Iommmepsl

9 JluctiepcHbIe CHCTEMBI

Tema 6. Xumuueckue
peaxmm (12 1)

10-11Knaccudukaus XUMUUECKUX PEaKIIUii

12 CkopocTh XUMHYECKUX PEAKIIUI

13 O6paTuMOCTh XUMHYECKHUX PEaKIi. XMMIYECKOE pABHOBECHE U CIIOCOOBI €T0
CMeEILCHUS

14-15 T'ugponu3

16 OKUCIUTENBHO-BOCCTAHOBUTEILHEIC peakuun

17-18 DnexTponu3 paciiaBoB U pacTBOpoB. IIpakTHyeckoe NpUMEHEHNE IIEKTPOIH3a




19 Ilpaxtuueckas padora Ne 3. PerreHne skcriepiMeHTaNbHBIX 3314 110 TeEMe 1 np/p Ne3
«XuMHYecKas peaKisn»
20-21 IloBTOpenue n 0000IIEHHE H3YUEHHOTO 2
Tema 7. BemecTtBa 1 ux 22 Mertasl 1
cBoiictBa (9 4)
23 Hemeranmsl. braroponssie razst 1
24 Kucnotsl HeopraHM4ecKue U OpraHuyecKue 1
25 OcHOBaHMA HEOpPraHUYECKHE U OpraHMYECKHe 1
26 AmdorepHble coeTMHEHUs] HEOPTaHUUECKUE U OPraHU4YecKue 1
27 Conu 1
28 Ilpaktuueckas padora Ne 4. PelieHue sKcriepiMEHTaIbHBIX 3a]1a4 [0 TeMe 1 np/p Ned
«BemecTBa U X CBOMCTBaY
29- 30 TloBTOpeHue u 0000IIEHNE TEMBI 2
Tema 8 Xumus u 31 Xumuueckas: TEXHOJIOTHUSI 1
COBpPEMEHHOE 00IIECTBO
(49
32 XumMudeckas TpaMOTHOCTh KaK KOMIIOHEHT OOIIeil KyIbTypHI YeTIOBEKa 1
33-34 TloBTopenue u 0bobIIeHHe Kypca. [lofBeeHrne HTOroB ya4eOHOro roja 2
UTOTO 68




