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1. IosicHUTeJLHAA 3aIMUCKA

Pabouast mporpamMma npeamera «XuMus» 00s3aTEIBHON MPeaAMETHOM 001acTi «ECTeCCTBEHHO — HAyYHBIE
IPeIMEThI» JIJIsl OCHOBHOTO 0011ero 00pa3oBaHus pa3paboTaHa Ha OCHOBE HOPMATHBHBIX JTOKYMEHTOB:

1. ®enepanbHbiii 3akoH 0T 29 nexadps 2012 1. Ne 273- @3 «O06 obpazoBanuu B Poccuiickoit denepanum.
2. O6 yrBepxknennu Canllun 2.4.2.2821-10 «CanuTapHO — 3MHUIEMHOJIOTHYECKHAE TPEOOBAHUS K YCIOBHIIM
Y OpraHu3aluu 00y4eHus B 00111e00pa3oBaTeNbHbIX YUPEKICHUIX»: IOCTaHOBIIeHUE | TaBHOTO
rOCYJapCTBEHHOTO caHuTapHOro Bpaya Poccuiickoit @enepannu ot 29 nexadps 2010 r. Ne189, r. Mockaa;
3apeructpupoBano B Muntocte 3 mapta 2011 r.

3.00 yrBepkaeHnH (QeaepaabHbIX MepeYHel YUeOHUKOB, PEKOMEHIOBAHHBIX (IOIMYIICHHBIX) K
UCIOJIb30BAaHUIO B 00pa30BaTEIbHOM MPOIECCEe B 00pa30BATENIbHBIX YUPEXKICHUAXK, PEATU3YIOLTIX
o0pa3oBaTenbHbIE POTrPaMMBbI 00IIET0 00Pa30BaHUS U UMEIOIINX FOCYJapCTBEHHYIO aKKPEIUTAIINIO, Ha
2014\15 yueOHsbIii Tox: mprka3z MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoii denepanun ot 31 mapra
2014 r. Ne 253 r. Mockaa.

4. IIpumepHasi ocHOBHasi oOpa3oBaTeibHas IporpaMmmMa 00pa3oBaTeIbHOTO YUPEXKACHUS: TUCEMO
nenapraMmeHTa o0miero oOpa3oBanus MunucrepcTsa oopasoBanus Hayku Poccuiickoit @enepanuu ot 01
HOs10pst 2011 1. Ne 03-776. [Ipumepnast ocHOBHast 00pa3oBaTeNbHas MPOrpaMmMa OCHOBHOTO O0IIETO
oOpa3zoBanusl, 0100peHa penieHrueM (eneparbHOro yueOHO-METOANYECKOT0 00BEAUHEHHUS IO 001IeMy
obpazoBanuio (mpoTokost oT 8 ampenst 2015 r. Ne 1/15)

5. ®enepanbHbIA TOCYIAPCTBEHHBIH 00pa30BaTENbHBIA CTAaHIAPT OCHOBHOTO 001Ier0 00pa3oBaHus: IPUKa3
MunoOpnayku Poccun ot 17 nexabpst 2010 r. Ne 1897.

Ctpykrypa padoyeii mporpaMmmbl
MNMosicHnTenbHas 3anuncka
O6was xapaktepucTuka yyebHoro npegmeta
OnuncaHnune mecta y4ebHoro npeameTa, Kypca B y4ebHOM nnaHe
JNInyHOCTHBIE, MeTanpeaMeTHbIE N NpegMeTHbIe pe3ynbTaTbl OCBOEHUs1 y4ebHOro Kypca,
npeameta
CopepxaHue yyebHoOro npegmeTa, Kypca
TemaTnyeckoe nnaHMpoBaHue
MnaHupyemble pe3ynbTaTthl N3yvyeHnsa yuebHoro npegmeTa, Kypca
Y4yebHo-meTOaMYECKOE N MaTepuanbHO-TeEXHUYeckoe obecneyeHne obpasoBaTenbHOro npowecca

2. O0masi XapaKTepHCTHKA Y4eOHOI0 MpeAMeTa «XUMHD).

B cucreme C€CTCCTBCHHO-HAYYHOT'O 06pa30BaH1/1;[ XUMHUSA KaK y‘-IC6HLII>'I npeaAMET 3aHUMACT Ba’)KHOC MCCTO B
MMO3HAHWH 3aKOHOB MIPUPOJIBI, B MaTEPUATBHOM KM3HU 0OIIECTBA, B PEIICHUH TII00ATBHBIX MPOOIeM
YCJIIOBCUYCCTBA, B (bOpMPIpOBaHI/II/I Haquoﬁ KapTUHBI MHpPa, a4 TAKKC B BOCIIMTAHUHN 3KOJOTHYECKOU
KYJbTYPBI JIFOIEH.



XuMus Kak y4eOHBIH MpeIMeT BHOCUT CYIIIECTBEHHBIN BKJIA/l B HAYYHOE MUPOIIOHMMAHKE, B BOCIIUTAHUE U
pa3BUTHE yUaIIUXCs; IPU3BaHA BOOPYKUTH yUalIUXCd OCHOBAMU XMMHUYECKUX 3HAHUM, HEOOXOIUMBIX ISt
MTOBCETHEBHOM JKM3HU, 3aJI0KUTH (DYHIAMEHT JJIsl TaTbHEHIIIer0 COBEPIICHCTBOBAHMS XUMUYECKUX 3SHAHUMA
KaK B CTapIIMX KJaccax, TaK U B IPYTUX y4EOHBIX 3aBE/ICHUAX, a TAK)KE MPABUILHO COPUEHTUPOBATH
MOBEJICHHUE yUallluXcs B OKpY’KaloIIen cpee.

OcoleHHocTH cofiepkanusi 00yueHus XMMUU B OCHOBHOM IIKOJI€ 00YCIIOBJICHBI CHIEU(PUKON XUMUU KaK
HAYK{ ¥ TIOCTABJICHHBIMH 33]a4aMH.

OcHOBHBIMU MPOOJIEMaMU XUMUU SBJISIOTCS U3YUEHUE COCTaBa M CTPOCHHUS BEUIECTB, 3aBUCIMOCTH MX
CBOWCTB OT CTPOEHHSI, TOJTYYCHUE BEIIECTB C 3aJaHHBIMU CBOMCTBAMH, UCCIIECTOBAaHHE 3aKOHOMEPHOCTEH
XUMHUYECKUX PEaKIHi U MyTel YIpaBlIeHUs UMHU B LEJIAX MOTyYEHHS BEIIeCTB, MaTEpPUAJIOB, SHEPTUU.
[TosTOMy B IporpamMme 1o XMMHUHU HAIIUTA OTPAKEHHE OCHOBHBIE COJIEPKATEIbHBIC IMHHIH:

BEIIECTBO - 3HAHUS O COCTABE U CTPOCHHUH BELECTB, UX BAKHEUIINX (PU3NUECKUX U XUMUYECKUX CBOMCTBAX,
OHOJIOTUYECKOM JICHCTBHH;

OHHU ONKCHIBAIOTCS, HOMEHKJIaTypa HEOPTAHUYECKUX BEIIECTB, T.€. UX Ha3BaHUs (B TOM YHCIIEC U
TPUBHAJIbHBIC), XUMUYECKHE (OPMYIIbI U YPAaBHEHHUS, a TAKXKe MPaBUiIa IEPEeBOAa HHPOPMALIUH C
€CTECTBEHHOT'O S3bIKa Ha SI3bIK XUMHUU U 00paTHO.

KoHuenryanbHOM OCHOBON JAHHOT'O KypCa XMMUU SIBIISIOTCS UACH:

HHTErPallii YIeOHBIX TPEAMETOB (XHMHSI, OMOJIOTHS, SKOJIOTHs, reorpadus, pusmka u ap-);

COOTBETCTBHS COJIEpKaHUSI 00pa30BaHMsI BO3PACTHBIM 3aKOHOMEPHOCTSIM Pa3BUTHS IIKOJILHUKOB;
JTUYHOCTHOW OpUEHTAIIMH COJAEeP KaHUs 00pa30BaHUs;

JESTeTHbHOCTHOTO XapakTepa 00pa3oBaHMsI U HANPABICHHOCTH COJEpKaHuUs Ha (POPMHUPOBAHHE OOIINX
y4eOHBIX YMEHUH, 0000IIEHHBIX CIOCOOOB yueOHOMH, TO3HABATENLHOM, MTPAKTUUECKON, TBOPUECKON
NeSTeTbHOCTH;

(dbopMupoBaHUEe y 00YJarOIIUXCS TOTOBHOCTH MCIIOJIb30BaTh YCBOCHHBIE 3HAHUS, YMEHHS U CIIOCOOBI
JESTeTHbHOCTH B PEATBHOM KU3HU JUIS PEIICHHUS MPAKTHYECKHUX 33134 (KIFOYEBBIX KOMIIETEHTHOCTEH: B
OOIIEeHUH, TO3HABATENLHOM 1€ATETHHOCTH).

VYuursiBas, 4To 00pa3oBaTeIbHbIE PE3YJIbTATHI HAa IPEAMETHOM YPOBHE JOKHBI MOJUIEKATh OLIEHKE B XO/1€
UTOrOBOM aTTecTallMy BBITYCKHUKOB, B JaHHOW y4eOHOM ITporpaMMe npeaMeTHbIE LeJU U IJIaHUpYyeMble
pe3ysibTaThl 00y4eHHs KOHKPETU3UPOBAHBI 10 YPOBHSI YU€OHBIX JA€WCTBUNA, KOTOPBIMU OBJIAJIEBAIOT
00y4aeMble B IIPOLIECCE OCBOEHHSI IPEAMETHOTO COJEPIKaHMS.

B xumumn, rae Beayuyo posib UrpaeT No3HaBaTeabHas AeATeIbHOCTh, OCHOBHBIE BU/IbI yUeOHOU
NeITeNbHOCTH YUYCHHKA HAa YPOBHE YU€OHBIX JIeMCTBUI BKIIOUAIOT YMEHUS XapaKTepu30BaTh, OObSICHATS,
KJIacCCU(UIUPOBATh, OBJIAI€BATh METO/IaMU HAyYHOT'O ITO3HAHUS.

OcHoBHbBIC IeJIN H3YyYeHUs] XUHMHH B OCHOBHOM HIKOJI€:

(¢bopMHpoBaHUE y 00YJarOIIUXCS YMEHUS BUJETh U MIOHUMATh LIEHHOCTh 00pa30BaHusl, 3HAUMMOCTh
XUMHUYECKOI0 3HaHMS JJIs KQXKJI0TO YEeJIOBEKAa HE3aBUCHMO OT €ro Mpo(eCCUOHABHON AeATeIbHOCTH;
(dbopMynrpoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;

¢bopmupoBaHKEe y 00yJaroImUXCcs LEJIOCTHOTO MPEJICTABICHHS O MUPE U POJIM XUMHUH B CO3/1aHUHU
COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHBI MUpPa; YMEHUS OOBSICHATh OOBEKTHI U MPOIIECCHI

OKpPY KaroILEe! JE€HCTBUTEIBHOCTH - IPUPOJAHOM, COLIMAIIBHOM, KYJIIbTYPHOM, TEXHUYECKON CPENbI, UCIIOIb3Ys
JUISL 3TOTO0 XUMUYECKHE 3HAHUS;

npuobpeTeHre 00yJaroIMMHUCS OIbITa Pa3HOOOPA3HOM JAEATENbHOCTU: PELIeHUs TPOoOIeM, IPUHATHS
pelIeHni, ToncKa, aHaJIn3a U 00paboTKU MHPOpPMAIIMU, KOMMYHHUKAaTUBHBIX HAaBbIKOB, HABBIKOB U3MEPEHUI,
6e30macHOro 0OpalleHus ¢ BEIeCTBaMH B TOBCEHEBHOM JKU3HU.

3agaum Kypca XuMuM:

(dbopMHpOBaHKE CUCTEMBI XUMHUYECKUX 3HAHUI KaKk KOMIIOHEHTa €CTECTBEHHO-HAYyYHON KapTUHBI MHUPA;
pa3BUTHE JIMYHOCTH O0YUaIOIIUXCSl, UX UHTEUIEKTYaJIbHOE U HPAaBCTBEHHOE COBEPIICHCTBOBAHUE,
(dbopmMHpoBaHKE Y HUX TYMAHUCTHUECKUX OTHOILIEHUH U 3KOJIOTMYECKH L[eI1eco00pa3HOro MOBEeIEHUS B OBITY
Y TPYZAOBOM JI€ATEIBHOCTH;

BbIpaOOTKY MOHUMaHHsI OOIIECTBEHHON MOTPEOHOCTH B PA3BUTUU XUMHUH, a TAKXKe (POPMUPOBAHUS
OTHOIIECHUS K XMMHH KaK K BO3MO>KHOM 00acTu OyayIiei npakTH4ecKon JesiTebHOCTH;

(dbopmHpoBaHUEe YMEHHI 6€30MacHOr0 OOpaIlleHus C BEIIECTBAMH, UCIIOIb3yEMbIMU B IOBCEAHEBHOM KU3HU.



IIpuopuTeTHOIi 3a7a4eii IPETIOAABAHNUS IKOIBHOTO Kypca XUMHUH Ha 3TariaX OCHOBHOT'O OOIIEro
00pa3oBaHUsl ABISAETCS COBEPILIEHCTBOBAHME METOJUKHU (POPMUPOBAHUS CIEIYIOIUX BUOB AEATEIbHOCTHU:

- IO3HABATEJIbHOM /1eSITeIbHOCTH:
MCIOJIb30BaHUE JJIs TO3HAHUS OKPYIKAIOIIET0 MUpa HAOII0ICHUH, SKCIIEPUMEHTA, MOJISITHPOBAHMS;
npuoOpeTeHne YMEHUHN pa3ianuaTh (PaKkThl, IPUYHHEI, CICJCTBHS, JJOKA3aTEIIbCTBA, 3aKOHBI, TCOPUH;
NpUOOPETEHUE OTBITA SKCIIEPUMEHTAIBHOMN MPOBEPKHU BBIABUTAEMbIX THITOTE3; BBIICIICHUE 3HAUNMBIX
(YHKIIMOHATTLHBIX CBSI3€H U OTHOIICHUH MEXy 00bEKTaMH N3YYCHHUS; BBISBICHUE XapPAKTEPHBIX
MIPUYUHHO-CIICICTBEHHBIX CBS3CH;
TBOPYECKOE PEIICHUE YUCOHBIX U MPAKTHYECKUX 33]au: YMEHHE UCKATh OPUTHHAIILHBIC PEIICHUS,
CaMOCTOSITEIILHO BBIIOJIHATh Pa3IMYHbIC TBOPUECKUE PAOOTHI;
* YMEHHE CAMOCTOSITEIbHO 1 MOTUBUPOBAHHO OPTaHU30BBIBATH CBOIO MTO3HABATEIILHYIO ACSITEILHOCTD OT
MOCTAHOBKH IIEJIN JIO TIOJTyYEHHSI pe3yJIbTaTa U ero OLCHKU:
HH(OPMANIMOHHO-KOMMYHUKATHBHOM /1eATeJILHOCTH:
pHOOpETeHNE YMEHHUS TIOTY4aTh HHPOPMALIMIO U3 Pa3HBIX HCTOYHUKOB U MCIIOJIb30BaTh €€, YMEHUE
pa3BepHYTO OOOCHOBBIBATH CY)KICHUS, 1aBATh OMPE/CIICHNUs, IPUBOIUTH JIOKA3aTEIbCTBA,
UCIIOJIb30BaHUE MYJIbTUMEIMHHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJIOTHIA 111 00pabOTKH, Iepeady,
cUcTeMaru3anuu nHHOpMaIuy, co3anus 0a3 NaHHBIX,
MIPE3CHTAIMH PE3Y/IbTATOB MTO3HABATEIBHON M IPAKTUYCCKOMN IEATEILHOCTH; BIIaJICHUE OCHOBHBIMU BUIaMHU
MyOJINYHBIX BBICTYIJICHUH (BBICKA3bIBAHUSI, MOHOJIOT, TUCKYCCHSI, TTOJIEMHKA), CIICIOBAHHE ATUYCCKIM
HOpMaM U TPaBUJIaM BEJICHUS IMAJIOTa U TUCITYTa. PeIeKCHBHOM 1eATeIbHOCTH:

e IpenoJjararomiel MpuoOpeTeHHEe YMEHUH KOHTPOJIS ¥ OIICHKH CBOCH JCSITEIIbHOCTH,

e  YMEHHUS MPEABHUIETh BOBMOKHBIC PE3YJIbTAThl CBOUX JICHCTBUH;

e 00OBEKTHUBHOE OIICHMBAHUE CBOMX YUEOHBIX JOCTHKCHUM, ONIPE/IeSICHHEe COOCTBEHHOTO OTHOIIICHHS K
SIBJICHUSIM COBPEMECHHOM KHU3HH,

e OCYIIECTBJIEHHE OCO3HAHHOTO BHIOOpA IyTel MPOA0IDKeHHU 00pa30BaHuUs HIIH Oy IyIien
poheCCUOHATILHOMN JICATEILHOCTH.
OBaieHne 3TUMH BHJIAMH JICATEITPHOCTH KaK CYIIECTBEHHBIMU JIEMEHTAMH KYJIbTYPHI SBIISICTCS
HEOOXOJUMBIM YCIIOBUEM PA3BUTHUS M COLMAIN3AIINY IIIKOJILHUKOB

3. Onmucanue MecTa yueOHOro npeamera « XuMus» B y4eOHOM IJIaHe

OcoOeHHocTH cofiepkanus Kypca «XUMHUs SBISIOTCS TJIABHOM MPUYMHON TOTO, YTO B Y4€OHOM IIaHE 3TOT
MIpeIMET MOSBIISAETCS TIOCTIEAHUM B PSAY €CTECTBEHHO - HAYUHBIX JUCIMILTUH, TOCKOJIBKY JJIS €r0 OCBOCHUS
IITKOJIEHUKH JTOJKHBI 0071a/1aTh HE TOJIBKO ONPE/ISIICHHBIM 3aIlacoM IIPEIBAPUTEIIBHBIX €CTECTBEHHO -
HAyYHBIX 3HAHUH, HO M JIOCTATOYHO XOPOIIO PA3BUTHIM a0CTPAKTHBIM MBIIIIJICHUEM.

Kiacc
YacoB B HEJENIIO
YacoB B 1o
8

2

70

9

2

70

Htoro

4

140

4. JIM4YHOCTHBIE, MeTaNnpeIMeTHbIE U MPeIMeTHbIEe Pe3yJbTAaThbl 0CBOEHHS Y4eOHOr0 nmpeameTa « XuMus»)
JIMYHOCTHBIMU pe3yabTaTaMU U3YYCHHS MIPEAMETa «XUMUS SBISIFOTCS CIIEAYIONINE YMEHUS:
8- Ki1ace



Oco3HaBaTh €IWHCTBO U I[EIOCTHOCTh OKPYKAIOIIETO MUPA, BO3MOKHOCTH €T0 MIO3HABAEMOCTH U
O00BSICHUMOCTH Ha OCHOBE JIOCTI)KEHUHN HAYKU.

[TocteneHnHo BhICTpauBaTh COOCTBEHHOE 1I€JI0CTHOE MUPOBO33PEHHE: OCO3HABATH MOTPEOHOCTD U
TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHCIIE U B PAMKaX CaMOCTOSITEJIbHOM 1€ATEIbHOCTH BHE IIKOJIbI;
OILICHUBATh KU3HEHHBIC CUTYAIIUU C TOUKH 3pEHUS O€30MacHOr0 00pa3a JKU3HHU U COXPAHCHUS

3JI0POBBSI; OIICHUBATH YKOJIOTHYSCKHUI PUCK B3aMMOOTHOIICHUH YeTIOBeKa U MPUPOsl. DOpMHUPOBATH
HKOJIOTMYECKOE MBIIIICHUE: YMEHUE OLIEHUBAThH CBOIO JIEATEIbHOCTD U MOCTYIKH IPYTHX JIIOAEH C TOUKU
3peHusl COXPaHEHUs OKPYKaIOIel Cpe/Ibl - TapaHTa KU3HU U OJIaronoydus JroAei Ha 3emIie.

9-ii ki1ace

[TocterneHHO BBICTpaUBaTh COOCTBEHHOE IIEIOCTHOE MUPOBO33PCHHE:

— 0CO3HaBaTh COBPEMEHHOE MHOT000pa3ue TUIIOB MUPOBO33PEHH S, OOIIECTBEHHBIX, PEIIUTHO3HBIX,
aTEeUCTUYECKUX, KYIbTYPHBIX TPAAULIUNA, KOTOPBIE ONPEAEISAIOT pa3Hble 00BICHEHUS MPOUCXOISIIETO B
MUDPE;

— ¢ y4€TOM ATOr0 MHOT000pa3us MOCTEIIEHHO BHIPa0aThIBATh CBOM COOCTBEHHBIC OTBETHI HA OCHOBHBIE
KU3HEHHBIE BOIPOCHI, KOTOPbIE CTABUT JIMYHBIN KU3HEHHBIHN OIBIT;

— YUUTbCA MIPU3HABATH MIPOTHUBOPEUYUBOCTH M HE3aBEPLUIEHHOCTh CBOMX B3IJISII0B HA MUP, BO3MOKHOCTD UX
M3MCHCHUSI.

YYHUTBCS UCITOJIB30BATh CBOM B3TJISAIBI HA MUD JUISI OOBSICHEHUS PA3IMYHBIX CHTYAIMH, PEIICHUS
BO3ZHUKAIOIMIUX MPOOIEM U U3BJICUEHUS )KU3HEHHBIX YPOKOB.OCO3HABaTh CBOM MHTEPECHI, HAXOAUTDH U
M3y4aTh B yueOHHMKaX 10 pa3HbIM MpeMeTaM MaTepHal (U3 MaKCUMyMa), HIMEIOIIUN OTHOIIIEHHE K CBOUM
uHTepecaM. Vcrmonp30BaTh CBOM HHTEPECHI ISl BRIOOpA MHIUBHIYAILHOW 00pa30BaTEIIBHON TPACKTOPHH,
MOTCHIMATBLHON OYAylIei mpoeccHu U COOTBETCTBYIOMIETO poduiIbHOro obpa3zoBanus.IIpuodbperars
OTIBIT YYaCTHUA B JIeNIaX, IPUHOCAIIUX MOJIb3Y JIOASIM. Y YUThCSI CAMOCTOSATEIHHO BEIOUPATh CTUITh
MOBE/ICHUS, TPUBBIYKH, OOecTeunBarolue 6e30MacHblii 00pa3 KU3HU U COXpaHEHHE 3I0POBbSI — CBOETO, a
TaKKe OJIM3KUX JFOJCH U OKPYKAFOIIHUX. Y UUTHCS CAMOCTOSITEIILHO MPOTHBOCTOSITh CUTYAIIHSIM,
MIPOBOIUPYIONINM HA MMOCTYIIKH, KOTOPBIEC YTPOXKAIOT O€30MMaCHOCTH U 37J0POBBIO. BRIOMPATh MOCTYIIKH,
HAaIleJICHHbIE Ha COXpaHeHHe U OepekHOe OTHOIIEHUE K TPUpoie, 0COOEHHO KUBOIi, n3beras
MIPOTUBOMOJIOKHBIX TOCTYIKOB, MOCTEIIEHHO Y4ach U OCBaMBasi CTPATETUIO PALIHOHATBHOTO
MIPUPOJIOTNIONB30BAHUS. YUUTHCS YOCXKIATh APYTUX JIFOJICH B HEOOXOAMMOCTH OBIIAJCHHSI CTpaTeTUueit
PaIMoOHAIBFHOTO MTPUPOJIONONB30BaHus. MCIIOIB30BaTh 3KOJIOTHIECKOE MBIIIICHHE TSI BEIOOpA CTpaTeruu
COOCTBEHHOTO MOBEACHHS B KQUeCTBE OJTHOM U3 IIEHHOCTHBIX YCTAHOBOK.

CpencTBoM pa3BUTHS JIMYHOCTHBIX PE3YIbTATOB CIYKAT yUeOHBIA MaTepual U MPOTYKTUBHBIC 3aJTaHUS
yaeOHUKa, HaIleJICHHBIC Ha 6-10 JIMHHUIO Pa3BUTHSI — YMEHHUE OIICHUBATH MOBE/ICHUE YEJIOBEKA C TOUKH
3peHUsT XUMUYECKOW 0€30TTaCHOCTH 110 OTHOIICHHIO K YEIOBEKY U TIPUPO/IE.

MeTtanpeaMeTHBIMM PE3yJIbTaTaMU U3YyUeHUs Kypca «XUMHUs» SBISETCS (OPMUPOBAHNE YHUBEPCAIBHBIX
yueOHbIxX neictBuit (YY]I).

PervasituBubie YY/I:

8-ii ki1ace

CaMocTtosTenbHO 00HAPYKUBATh U POPMYITHPOBATH YIEOHYIO TPOOIEMY, OMPEIENATh 1elb Y4eOHOM
NesITeNIbHOCTH, BEIOUPATh TEMY MPOEKTA.

BeiiBUTaTh BepcHH perieHus mpooJIieMbl, 0CO3HABATh KOHEUHBIN Pe3ysIbTaT, BEIOUPATh U3 MPEI0KCHHBIX U
MCKATh CAMOCTOSITEIIEHO CPEJICTBA JOCTHKCHHUS TICITH.

CocTtaBisTh (MHIMBUAYATBHO WIK B TPYIIIE) IUIAH peIIeHUs MPoOIeMbl (BBITOTHEHHS TPOCKTA).

PaGoras o nnany, cBEpsSITh CBOU ACUCTBUS C LENIbIO U, TPU HEOOXOIUMOCTH, UCTIPABIIATH OLINOKHU
CaMOCTOSITEIILHO.

B nuanore ¢ yuureneMm COBEpIIEHCTBOBATh CAMOCTOSITEIBHO BhIpAOOTaHHBIE KPUTEPUU OLIEHKH.

9-it knace

CaMocTosTenbHO 00HAPYKUBaTh U (POPMYIHPOBATH MPOOIEMY B KJIACCHON U MH/IMBUIyaJIbHOU yueOHOM
NeSITEIbHOCTH.

BeiBurate Bepcuu perieHus npo0ieMbl, 0CO3HaBaTh KOHEUHBIN pe3ysbTaT, BRIOUPATh U3 MPEI0KEHHBIX U
HCKaTh CAaMOCTOSITENIBHO CPEICTBA JOCTUKEHUS 1IEIIH.



CoctaBiiTh (MHIUBUAYAIBHO WIX B TPYIIIE) IUIAH PEIICHUs MPOOIeMbl (BBIITOJTHEHHS TPOCKTA).
[TonOupath Kk ka0 podieMe (3a7a4ue) aieKBaTHYIO €l TEOPETHUECKYIO MOJIEIb.

PaGoras o npeanokeHHOMY ¥ CaMOCTOATEIBLHO COCTaBIIEHHOMY IUIaHy, UCIIOJIb30BaTh HAPSAY C
OCHOBHBIMH U JIOTIOJIHUTENIbHBIE CPEACTBA (CIPaBOYHAs IUTEPATYPA, CIOKHbBIE PUOOPHI, KOMIIBIOTED).
[TnanupoBaTh CBOIO HHIMBUAYAIHHYIO 00pa30BaTENbHYIO TPAEKTOPHIO.

PaboTathb 10 caMOCTOSATEIIBHO COCTABICHHOMY IIJIaHY, CBEPSISICH C HUM U LIEJIbIO IeATEIbHOCTH, UCTIPABIISS
OLIMOKH, UCTIONB3Ys CAMOCTOSATEIBHO M0/1I00paHHbIe cpeAcTBa (B ToM yucie u uaTepHer).

CB00OIHO MOJIB30BAThCS BEIPAOOTAHHBIMU KPUTEPHUSIMH OLIEHKU U CAMOOILICHKH, UCXOJIS U3 LENH U
UMEIOIINXCS KPUTEPUEB, Pa3inyias pe3ybTaT U COCOOBI AeHcTBUIL. B X01e peicTaBieHus MpoeKTa 1aBaTh
OLIEHKY €T0 pe3yjbTaTaM.

CaMocTosTeIbHO 0CO3HABATh MIPUUMHBI CBOETO yCIleXa UM HEeyCIeXa U HaXOAUTh CIIOCOOBI BBIX0/1a U3
CUTYAalLlMH HEYCIIeXa.

YMeTh OLIEHUTh CTETIECHb YCIIEITHOCTH CBOCH MHINBUAYAIBHONH 00pa30BaTeIbHOM JESTCILHOCTH.

JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM Ka4€CTBAM U YEpPTaM XapakTepa («KakoB 51»), ONPEAEIATh HApaBICHUS
CBOETO Pa3BUTHUSA («KAKUM 5l XOUY CTaThy, 4TO MHE JIJIsl 3TOTO HA/IO CHIETaThy).

Cpeocmeom ¢hopmuposanus perynsTUBHBIX Y'Y [] ciry’kaT TeXHOJIOTHsI MPOOJIEMHOI0 AMAajiora Ha dTamne
M3y4eHHs] HOBOTO MaTepHajia U TeXHOJIOTH OLICHUBAaHUS 00pa30BaTEeIbHBIX JOCTHKEHUH (YdeOHBIX
YCIIEXOB).

IHosnaBarenbubie YY/I:

8-# kiace

AHaNM3UpOBaTh, CPABHUBATH, KIIACCH(PHUIIMPOBATH U 00001IaTh (haKTHl U SBICHHS. BHISBIATH IPUUYUHBI U
CJIEJICTBUS IPOCTBIX SIBICHUU.

OcyiecTBIATh CpaBHEHHE, CEPUALIUIO U KITACCU(PUKALIMIO, CAMOCTOSITEILHO BBIOMPAsi OCHOBAHUS U
KPUTEPUH I YKa3aHHBIX JIOTHUECKUX OIEPalltii; CTPOUTH KiIaccu(UKaINIO Ha OCHOBE JTUXOTOMUYECKOTO
neseHus (Ha OCHOBE OTPULIAHU).

CTpouTh JIOrMYecKoe paccyKICHHUE, BKIIIOYAIOIIEe YCTAaHOBJIEHUE IPUYNHHO-CIIEICTBEHHBIX CBA3EH.
CoznaBaTh cXxeMaTH4YECKHE MOJEIHU C BBIJICIICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA.

CocTaBiATh TE3UCHI, pa3IMyUHbIe BUJIbI IJIAHOB (IIPOCTHIX, CIOKHBIX U T.11.). [IpeoOpa3oBbIBaTh
MH(OPMAIIHIO U3 OJTHOTO BUIA B APYTOM (TAOIUILY B TEKCT U I1p.). BEIYUTHIBATH BCe YPOBHU TEKCTOBOU
HH(pOpMaLINH.

YMeThb onpenensaTh BO3MOXKHbBIE HCTOYHUKH HEOOXOAUMBIX CBEJIEHHH, TPOU3BOIUTH MOUCK HHPOPMALIUH,
aHAJIN3UPOBATh U OLICHUBATH €€ JOCTOBEPHOCTb.

9-it knace

AHaNM3MpoBaTh, CPAaBHUBATH, KIIACCU(PHUIMPOBATH U 0000IIaTh MOHATHS: 1aBaTh ONpe/e/ieHHe MOHATUSAM Ha
OCHOBE M3YYEHHOT0 Ha Pa3JINYHBIX IpeMeTax yueOHOT0 MaTepralia; OCyIECTBISTh JIOTHIECKYIO
OTIEPALINIO YCTAHOBJICHHUS POIO-BUIOBBIX OTHOIIIEHUIT; 000011aTh MOHATHUS — OCYIIECTBISATH JIOTHUECKYIO
OTEPALIMIO TIepeXx0/1a OT MOHATHSI ¢ MEHBLINM 00BEMOM K MOHATHIO C OOIBIINM 00BEMOM.

CTpouThb JOrMYECKOEe pPacCyXkI€HUE, BKIIOYAOIIEe YCTaHOBIEHNE TPUUYNHHO-CIICICTBEHHBIX CBA3EH.
Co31aBaTh MOJIETH C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa, MPEOOPa30BBIBATH MOIEIH C
IENTBIO BBISIBIIEHUS OOIMX 3aKOHOB, OMPEIEIISIONINX TaHHYIO IPEeAMETHY0 00acTb.[IpencTaBisaTs
uH(pOpMaIKIO B BUI€ KOHCIIEKTOB, TaOJIHII, CXeM, IpauKOB.

ITpeoOpa3oBbIBaTh HH(GOPMALIMIO U3 OJTHOTO BUA B APYrod U BEIOUPATh y100HYI0 1ist ce0st hopmy
¢bukcauuu u npeacrasaeHus nHpopmanuu. [Ipeacrapnate nHGOPMaIUIO B ONTUMAaIbHON (hopMe B
3aBHCHMOCTH OT aj/ipecara.

[ToHMMas MO3UIUIO IPYTOT0, pa3inyaTh B €ro peun: MHEHUE (TOUYKY 3pEHHsI), 10Ka3aTeNbCTBO (ApTyMEHTHI),
(aKThl; TUIIOTE3bI, AKCUOMBI, TEOPHHU. J{JIs1 3TOTO CaMOCTOSATENILHO UCTIOIb30BATh PA3IMUHbIE BUIbI YTCHUS
(M3y4aromiee, MpoOCMOTPOBOE, O3HAKOMHUTEIBHOE, IIOMCKOBOE), TPUEMBI ciymianus. CaMoMy cO3/1aBaTh
WCTOYHHUKH WH(POPMAIIMU PA3HOTO TUTIA U JIJIS PAa3HBIX ayIUTOPHHA, COOII0IAaTh HH(OPMAIIMOHHYIO TUTHEHY
U MpaBuIa HHPOPMAITMOHHON OE€30MTaCHOCTH.



YMeThb UCTIOIB30BATh KOMITBIOTEPHBIE U KOMMYHHKAIIMOHHBIE TEXHOJIOTHUN KaK HHCTPYMEHT /IS
JOCTUKEHHS CBOUX IIeieii. YMeTh BRIOUpATh aJieKBaTHBIC 3a/1a4e HHCTPYMEHTAIbHBIE TPOTPaAaMMHO-
anmnapaTHbIE CPEJICTBA U CEPBUCHI.

CpenctBom dhopMupoBaHHs TTO3HABATEILHBIX Y Y ][] citykaT yueOHBIM MaTepral U MPOyKTUBHBIE 3aJaHuUs
yueOHMKa, HalleJIeHHbIe Ha 1—4-i TMHUU pa3BUTHUSA:0CO3HAHKE POJIU BemmecTB (1-1 muHus
Pa3BUTHS);PACCMOTPEHUE XUMUYECKHUX MTPOLIECCOB (2-51 JIMHUS Pa3BUTHSA); UCIIOIH30BAHUE XUMUYECKUX
3HaHUH B OBITY (3-51 JIMHUS Pa3BUTHS); OOBSICHEHUE MUPA C TOYKU 3PCHUSI XUMUH (4-51 JIMHUS Pa3BUTHA);
OBJIaJICHHE OCHOBAMH METOJ/IOB €CTECTBO3HAHUS (6-5 JTUHUS PAa3BUTHS).

KomvmyHnukaruBHbie YVY/I:

8-i kaacc

CaMocCTOsTeIbHO OPraHU30BbIBATH YU€OHOE B3aUMOCHCTBHE B IpyMIe (ONpeensaTh o0ue ey,
pacnpeensaTh poju, JOroBapuBaThCs APYT ¢ APYTOM U T.1.).

9-i kaace

OTtcTauBast CBOIO TOUKY 3pEHUS, IPUBOIUTH ApPTyMEHTHI, MOATBEPkKAast UX (PaKTamHu.

B nuckyccun ymeTh BBIIBUHYTH KOHTPAPIyMEHTHI, iepedpa3upoBaTh CBOIO MBICIH (BJIaACHHE MEXaHU3MOM
SKBHUBAJICHTHBIX 3aMEH).

YYHUThCSI KPUTUIHO OTHOCHTHCSI K CBOEMY MHEHHUIO, C JJOCTOMHCTBOM TPU3HABATH OMIMOOYHOCTH CBOETO
MHEHHUSI (€CJTM OHO TaKOBO) M KOPPEKTUPOBATh ero.lloHnmas mo3uiuio Ipyroro, pa3indarh B €r0 peyu:
MHEHUE (TOUKY 3pEHHS), J0KA3aTEIbCTBO (apryMEHTHI), PaKThl; TUTIOTE3bI, AKCHOMBI, TCOPUU. Y METh
B3TJISSHYTh HA CUTYAIUIO C HHOW MO3UIIMH U JOTOBAPUBATHCS C JIFOJIbMU UHBIX TO3HIIMMA.

Cpeocmeom ¢hopmuposanuss KOMMYHUKATUBHBIX Y Y [ ciry’KaT TEXHOJIOTHS IPOOIEMHOTO JHajiora
(TOOY X TarOIIH ¥ TIOJIBOSIIUE JUAJIorT) U paboTa B MaJIbIX TPYIIAaX, TAK)KE UCIIOIh30BAHUE HA YPOKaX
AJIEMEHTOB TEXHOJIOTUU MPOAYKTUBHOTO UTECHUS.

IIpenmMeTHbIMHU pe3yJIbTATAMHU U3YUYCHHS MpeAMeTa «XUMHU SBISIOTCS CIECIYIOIINE YMEHHUS:

8-u1 knacc

1-s nuHUS pa3BUTHS — OCO3HAHKE POJIU BEIIECTB:

- OIPEENSATh POJIb PA3IMYHBIX BEIIECTB B IPUPOJIC M TEXHUKE;- OOBSICHATH POJIb BELIECTB B UX
KpyroBOpOTE.

2-s1 TAHUSI PA3BUTHS — PACCMOTPCHUE XUMUYECKHX MTPOIECCOB:

- PUBOJIUTH MIPUMEPHI XUMUYECKUX MTPOIIECCOB B MPUPOJIC;- HAXOIUTH YEPTHI, CBUIETEILCTBYIONTHE 00
OOIIMX MPU3HAKAX XUMHUYECKHUX MPOIIECCOB U X PA3THUHUSIX.

3-51 TUHUSI PA3BUTHUS — UCTIOH30BAHUE XMMHUECKUX 3HAHUH B OBITY:

— OOBSICHATH 3HAYCHHE BEIIECTB B )KM3HU U XO35SHUCTBE YEJIIOBEKA.

4-51 TUHUS pa3BUTHUA — OOBSCHATH MUP C TOUKH 3PEHUST XUMUU:

— MEePEYUCTATH OTINUUTENbHBIE CBOWCTBA XUMHUECKUX BEIIIECTB;

— pa3nuy4aTh OCHOBHBIE XUMHUYECKHE MTPOIIECCHI;

- OTIPEACINIATh OCHOBHBIE KJIACChl HEOPTAHUUECKHUX BEIIECTB;

- IOHUMATh CMBICT XUMHUYECKUX TEPMUHOB.

5-s1 TMHUS PA3BUTHUA — OBJIa/ICHHE OCHOBAMHU METOJIOB MMO3HAHUS, XapaKTEPHBIX JIsl €CTECTBEHHBIX HAYK:

- XapaKTepu30BaTh METOJIbl XUMHUECKON Hayku (HaOI0IeHIe, CpaBHEHHE, YIKCIIEPUMEHT, U3MEPEHHE) U X
pOJIb B IO3HAHUU TIPUPOJIBL;

- MPOBOJAUTH XUMHUECKHUE OIBITHI U SKCTIEPUMEHTHI U OOBACHSITH UX PE3YJIHTATHI.

6-s1 TMHUS PA3BUTHS — YMEHUE OIEHUBATH MIOBEJICHUE YEIOBEKA C TOUKU 3PEHUSI XUMUUYECKON 0€30MacHOCTH
110 OTHOUIEHUIO K YEJIOBEKY U MPUPOJE:

- UCTIONIb30BaTh 3HAHUS XUMHUU TIPU COOTIOICHUN TIPABUJI HCTIOIb30BaHUS OBITOBBIX XUMHUYECKHUX
Mpenaparos;

— pa3inuaTh ONacHble U O€30IaCHbIE BEIIECTRA.

9-ii kaace

1-s TuHUS pa3BUTHS — OCO3HAHWE POJIU BEIIECTB:

— OOBSACHATH (PYHKITUHU BEIIECTB B CBSI3U C UX CTPOCHUEM.

2-s1 TUHUS PA3BUTUS — PACCMOTPEHHE XUMUYECKHUX MTPOIECCOB:

— XapaKTepu30BaTh XUMHUECKHUE PEAKIUU;



— OOBSICHATH Pa3IMYHbIC CITOCOOBI KIIACCU(PUKAIINN XUMHUECKUX PEaAKIIUH.

— NPUBOJIUTH MIPUMEPHI PA3HBIX THUIIOB XUMUUYECKUX PEAKIIUM.

3-5 TUHUS Pa3BUTHS — UCTIOJIB30BAaHNE XUMUUECKUX 3HAHUH B OBITY:

— WCTIOJIb30BaTh 3HAHUS 110 XUMHUH JIJI ONTUMATIBLHON OpraHu3aniu 00pbObl ¢ MHPEKIIMOHHBIMHU
3a00JIeBaHUSIMU, BPEIUTEIISIMHA JJOMAIITHETO U MPUYCaneOHOT0 X03sIICTBA,

— MMOJTH30BATHCSI 3HAHHSIMU 110 XUMHUU TIPU UCTIOJIB30BAHUHU CPEJCTB OBITOBON XUMUHU.

4-s1 TUHUS pa3BUTUSA — OOBSCHATH MUP C TOUYKH 3PEHUS XUMHUU:

— HaXOJUTh B IIPUPOJIE OOIIHE CBOMCTBA BEIIECTB U OOBSICHITH UX;

— XapaKTepu30BaTh OCHOBHbBIEC YPOBHU OpraHU3aIlMU XUMHUUYECKUX BEIIECTB.

S-s1 IMHUS PA3BUTHS — OBJIAJICHUE OCHOBAMH METO/IOB MTO3HAHUS, XapAKTEPHBIX JJISI €CTECTBEHHBIX HAYK:
— MIOHMMATh POJIb XUMHUYECKHUX MPOIIECCOB, MPOTEKAIOIIHNX B MMPUPO/IL;

— YMETh NMPOBOJAMUTH MPOCTEHIIINE XUMHUCCKHE YKCIIEPUMEHTHI.

6-s1 TMHUS PA3BUTUS — YMEHUE OIEHUBATH TIOBEJICHUE YEIOBEKA C TOUKH 3PEHUSI XUMUUYECKON 0€301acHOCTH
110 OTHOUIEHUIO K YEJIOBEKY U MPUPOJIE:

— XapaKTepHU30BaTh YKOJIOTHUYCCKHUE TIPOOJIEMBI, CTOSIIIIUE MTEePE] YeTOBEYCCTBOM;

— HaXOJUTh IPOTUBOPEUHS MEXKTY JCSITSIBPHOCTHIO YeJIOBEKA U MPUPOJION U MpejIaraTh ClIoCOOBI
YCTPAHEHUS ITUX MPOTHUBOPEUUI;

— OOBSICHATH U IOKA3bIBATh HEOOXOIMMOCTH OEPEKHOTO OTHOILICHHUS K MPUPOJIE;

— IPUMEHSATh XUMHUYECKUE 3HAHMS JIJIs1 OpTaHU3aIMK ¥ INIAHUPOBAHUS COOCTBEHHOTO 3/I0POBOT0 00pasa
YKU3HH M JISATECIILHOCTH, OJ1aroroIy4yust CBOeH CEMbU U 0J1aronpusATHOMN Cpe/ibl OOMTAaHUS YEIOBEUECTBA.

5. Copaep:xanue yueOHoOro npeamera «Xumusa» 8 kinacc 70 4/roa (24/Hen; 3 y-pe3epBHoOe Bpemsi)

B cucreme ecrecTBeHHOHaAYYHOTr0 00pa30BaHMs XUMUS KaK y4eOHBIH MpeIMET 3aHUMaeT Ba)KHOE MECTO B
MO3HAHUU 3aKOHOB MPUPO/IbI, (GOPMUPOBAHUM HAYYHOH KapTHHBI MUPA, CO3/1aHUM OCHOBBI XMMUYECKHX
3HaHUH, HEOOXOAUMBIX JUIS TOBCEHEBHOM KU3HU, HABBIKOB 3/J0POBOTO U OE€30I1aCHOTO JUIsl YesloBeKa U
OKpY>Karollel ero cpepl 00pa3a )KM3HH, a TAKKE B BOCIIUTAHUU 3KOJOTUYECKON KYJIbTYpBHI.

YcnemHocTh U3y4eHusl XMMUHU CBSI3aHa C OBJIAZICHUEM XUMHUYECKHUM SI3bIKOM, COOJIIOIEHUEM TIPABUIT
6e3omacHoil pabOTHI PH BHIOJIHEHUH XUMHUYECKOT0 HKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYHMCIICHHBIX CBSI3eH
XUMHH C APYTUMH IPEIMETaMH LIIKOJIBHOIO Kypca.

[IporpaMMma BKkJtoUaeT B ce0si OCHOBBI HEOPraHMYECKON U OpraHnyeckoil xumuu. ['naBHol uaeei
MIPOrPaMMBI SIBIISIETCS CO37jaHKe 0a30BOr0 KOMILJIEKCA OTIOPHBIX 3HAHUM 110 XMMHUH, BBIPAKEHHBIX B (hOpME,
COOTBETCTBYIOLIEH BO3pacTy 00yUaroIUXCsl.

B conepxanuy 1aHHOrO Kypca IpeICTaBIeHbl OCHOBOIOIATalOIINEe XUMUYECKUE TEOPETUUECKUE 3HAHNUS,
BKJIFOYAIOIIME U3YYEHUE COCTABA U CTPOEHUS BEIIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOEHH,
IIPOTHO3UPOBAHNE CBOVCTB BEIIECTB, HCCIIEIOBAaHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALLICHUN U ITyTEeH
YIPaBJIEHNS UMH B LIEJSAX MTOJIyYEHUS BELIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY U3y4EHHsI HEOPraHUYECKON XMMHUH COCTABIIIET aTOMHO-MOJIEKYJIIPHOE YUCHHUE,
[Tepuonnueckuii 3akon .. MeHneneeBa ¢ KpaTKUMH CBEJICHUSIMUA O CTPOEHUU aTOMa, BUAAX XUMUYECKOU
CBSA3H, 3aKOHOMEPHOCTSX MPOTEKAHNSI XUMUYECKHUX PEAKLIAMN.

B u3ydeHnu Kypca 3Ha4UTEIbHAS POJIb OTBOAUTCS XUMUUECKOMY JKCIIEPUMEHTY: IIPOBEACHUIO
MPAKTUYECKHUX U Ja00paTOPHBIX PabOT, OMMCAHUIO PE3YIbTAaTOB YYEHUYECKOTO SKCIIEPHUMEHTA,
COOJTIOJICHUIO HOPM U TIPaBMII 0€30MMacHON paboThl B XMMHYECKOM JTA00OPATOPHH.

Peanu3zanus gaHHO# nporpaMMsl B poliecce 00y4YeHHsI TO3BOJIUT 00Y4aIOIIUMCS YCBOUTH KITFOUEBbHIE
XUMUYECKHE KOMIIETCHIIUH U IIOHATH POJIb U 3HAYEHUE XUMUHU CPEIU APYTUX HAYK O IIPUPOJIE.



Nzydenne npenmera « XUMHUS» B 4aCTH GOPMUPOBAHUS y 00YUAIOIIUXCS HAYYHOTO MUPOBO33PEHUS,
OCBOEHUS OOIICHAYYHBIX METOIOB (HAOII0ICHHE, U3MEPEHHE, YKCIIEPHUMEHT, MOJISTTUPOBAHUE), OCBOCHUS
MIPAKTUYECKOr0 MPUMEHEHHS HAyYHBIX 3HAHUI OCHOBAHO HA MEXIPEIMETHBIX CBA3SIX C MPEAMETAMMU:
«buonorusy, «I'eorpadusy», «cropus», «JIuteparypay, «Maremarukay, «OCHOBBI 6€30MTaCHOCTH
KUZHEICSITEIIbHOCTIY, «Pycckuil s3b1k», «Pu3nka», « IKOJIOTHUS».

IlepBoHaya/IbHbIe XMMUYECKHE MOHATHUSA (244)

[Ipenmer xumuu. Tena u ewecmea. OchosHvle MemoObl NOSHAHUA: HAOII00eHUe, UsMepeHLe,
akcnepumenm. OU3nveckre U XuMuueckue sipneHus. Yuctolie BemectBa U cMecu. CriocoObl pa3aeneHust
cmeceit. Atom. Mosekyna. XUMHUYECKUHM JIEMEHT. 3HAaKH XUMUUYECKUX 3JIEMEHTOB.

[IpocTsle U cnoXxHbIE BenlecTBa. BaneHTHOCTb. 3aKkon nocmosancmea cocmaea eeujecmeq. XuMAYECKHUe
dbopmynbl. Unaekesl. OTHOCUTEIBHAS aTOMHAs! M MOJIEKYJIsipHast Macchl. MaccoBast 1011 XUMHYECKOT0
9JIEMEHTA B COSAMHEHUH. 3aKOH COXpPaHEHUS MacChl BeNIeCTB. XuMuyeckue ypasHeHus. KoadduumeHTs.
Y¢noBus M IPU3HAKU IPOTEKAHUS XUMAYECKUX peakluii. Monb — eIMHNLIA KOJIMYECTBA BELIECTBA.
Monsipnas macca.

Kucaopoa. Boxopona (114)

Kucnopox — xumuueckuii ameMeHT u npocroe BeuiectBo. O3on. Cocmag 6030yxa. Guznueckue u
XMMUYECKHE CBOWCTBA KucIoposa. [lomydenne u npumMeHeHue Kuciuopoa. 1ennogoul dghgexm xumuyeckux
peaxyuil. [lonamue 06 9xk30- u SHOOMepMudeckux peaxyusx. Bonopoa — XUMUYECKUH 3JIEMEHT U IPOCTOE
BellecTBo. du3znueckre U1 XUMHUYECKHe cBoMcTBa Bojopoa. [lonyuenune Bogopoa B

naboparopun. [lonyuenue 6000pooa 8 npomviwnennocmu. Ipumenenue 6000pooa. 3akoH ABOTaapo.
Mossipubiit 00beM razoB. KauecTBeHHbBIE peakiiuy Ha ra3000pa3Hble BelecTBa (KUCIOPOI, BOJIOPOT).
OObeMHbIe OTHOILIEHUS Ta30B MIPU XUMHUUECKHUX PEAKIIHSIX.

Bona. PacTBopbi(64)

Booa & npupooe. Kpyzosopom 600vl 6 npupode. Quzuueckue u XumuiecKue ceolcmeda

600vb1. PacTBOpBI. Pacmeopumocms eewgecms 6 6ode. Konnentpaiusi pactBopoB. MaccoBasi 10715
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

OcCHOBHBIE KJIACCHI HEOPraHUuYecKux coequHeHuii (104)

Oxcunsl. Knaccudukarus. Homenknarypa. Qusuueckue ceoticmea okcuoo8. XMMUYECKUE CBOWCTBA
oKkcu0B. [lonyuenue u npumenenue okcuoos. Ocnoanus. Kinaccupukauus. Homenknarypa. Qusuueckue
ceoticmea ocnosanuil. Ilonyuenue ocnosanuti. XMMUYECKHUE CBOMCTBA OCHOBAaHUMU. Peakius HelTpanu3anuu.
Kucnotsl. Knaccuduxanus. Homenknarypa. @usuueckue ceoticmsa kucnom. Ilonyuenue u npumeHnenue
Kucaom. XUMUYECKHE CBOKCTBA KUCHOT. MHaukaropsl. MI3MeHeHne OKpacKkyu HHAMKATOPOB B PA3JIMYHBIX
cpenax. Comu. Knaccudukanus. Homenknarypa. @usuueckue ceoticmea coneil. Ilonyuenue u npumenenue
coneu. XUMHUYECKHUE CBOMCTBA coJiel. ['eHeTnueckas CBA3b MEXAY KIIacCaMU HEOPTaHUUECKUX
coequHeHmi. [Ipobrema 6e30nacHo20 UCNONb308AHUS BEUECE U XUMUUECKUX PeaKyull 8 NOBCEOHEBHOL
Jrcusnu. Tokcuunvie, coprouue u 83pbl8oonacHvle gewyecmsa. beimoeas xumuueckas 2pamomuoCcme.
Crpoenne aroma. Ilepnoguyeckuii 3aKoH 1 nepuoguvecKasi cucteMa XuMu4eckux daementos /. U.
MenneneeBa (8u)

Ctpoenue aToma: s11po, SHepreTudeckuil ypoBenb. Cocmag s0pa amoma: npomonsl, HelmpoHbl.
H3zomonwt. 1lepuoanyecknii 3akoH .M. Menneneesa. Ileproanueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. ®u3nuecKkuii CMBICI aTOMHOTO (TIOPSKOBOT0) HOMEPAa XUMHUYECKOT0 AIeMEHTa, HOMepa
IpyNIbl ¥ IEpUo/ia NEPUOANUECKON cucTeMbl. CTpOEHHE YIHEPTETUUECKUX YPOBHENH aTOMOB NepBbIX 20
XUMHUYECKUX

37eMEeHTOB nepuoaudeckoit cuctemsl .M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB aTOMOB
XUMHUYECKUX HJIEMEHTOB U UX COCIMHEHHI Ha OCHOBE MOJIOKEHUS B nepuoanueckon cucreme [1.1.
MenneneeBa u ctpoenus aroma. 3Hauenue [lepuoanaeckoro 3akona [[.1. Menneneena.

Crpoenue BemecTB. Xummuueckasi CBA3b (94)

DNEeKTpOOTPULIATETLHOCTh ATOMOB XUMUUYECKHX AJIeMEHTOB. KoBanieHTHasi XMMHUY€ECKasi CBA3b: HEMOJISIpHAS
u nonsipHast. [ToHsTHE 0 BOJOPOIHOM CBSI3U U €€ BIUSHUU Ha (PU3UYECKHE CBOMCTBA BEIIECTB HA IIPUMEPE



BOJbl. loHHAas cBsi3b. MeTaminueckasi CBsi3b. THUIBI KPUCTAUIMUECKUX PEHIETOK (aTOMHAsI, MOJIEKYJIsIpHAs,
MOHHAs1, METAJUTHYECKas). 3aBUCUMOCTh (PU3MUYECKUX CBOWCTB BEILIECTB OT THUIA KPUCTAJUINYECKOM
pELIEeTKN.

Conep:xanue yueOHOro npeamera xumms 9 kiaacc 68 4/roa (2u/nen)
IToBTOpPEHHE OCHOBHBIX BONPOCOB Kypca (34)
Crpoenue atoma. [lepuognueckuii 3akon u [ICXD JI.1. MenneneeBa B CBETE CTPOCHUS aTOMa.
Xumnueckas cBsa3b. Ctpoenue BeuiectBa. Kpucramnnueckue pemerky. OCHOBHBIE KJIACChl HEOPTAHUUYECKUX
BELIECTB, UX CBSA3b MEXJ1y cOOOH. PacueThl 1o XUMHUYECKUM ypaBHEHUSAM
Pasznea 1. Knaccupukanus xummnyecknx peakuui (16 1)
Krnaccudukanusa XuMHUECKUX peakluid, peakiui COeTMHEHUS, pa3I0’KeHus, 3aMeIlIeHUs, OOMEeHa.
OKHCAUTENBHO- BOCCTAHOBUTENbHbBIE peakiMi. OKHUCIUTENb, BOCCTAHOBUTEND, IIPOLIECCH OKUCIIEHUS,
BOCCTaHOBJIEHUs. COCTaBICHUE YPAaBHEHUN OKUCIUTEIbHO- BOCCTAHOBUTENBHBIX PEAKIIUI C IIOMOILBIO
METO/]1a OKHCIIUTEIbHO — BOCCTAHOBUTEIBHBIX peakunil. C TOMOIIbIO METO/A AIEKTPOHHOTO OanaHca.
TemoBsie 3 (HEKTh XUMUYECKUX PEaKuil. DK30TePMUYECKUE U SHIOTEPMHUUECKHUE PEAKIIH.
TepMmoxumuueckue ypaBHeHHs. PacueTsl 10 TEPMOXUMHYECKUM YPABHEHUSIM.
CKopocTh XMMHUECKUX peakluid. DaKTOpsl, BAUSIOIIME HA CKOPOCTh XUMUYECKHUX PEAKIIHIA.
[lepBoHavanbHble npeAcTaBaeHus o karaause. O0parumblie peakuuu. [loHaTHE 0 XUMUYECKOM PaBHOBECHHU.
XUMHYECKUE PEAKLIUU UIYIIHUE B BOJHBIX PACTBOPaX. DJIEKTPOIUTHI U HEANEKTPOoauThl. Monbl. Katnons! n
aHuoHbI. ['unpaTHast Teopus pacTBOPOB. DIEKTPOIUTHUECKAS JUCCOLUALUS KUCIOT, OCHOBaHUM, COJIeH.
Cnabbie U CUITbHBIE YJIEKTPOIUTHL. CTEIeHb TUCCOIUALIAH.

Peakuuu nonHoro oOMeHa. Y caoBusl MpOTEKaHUsI peakluii oOMeHa /10 KOHIIa. XMMUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPraHMUYECKUX COECUHEHUI B CBETE MPECTABICHUN 00 AJIEKTPOIUTUUECKON
JUCCOLMALMHU U OKUCIUTEIbHO — BOCCTAHOBUTENIBHBIX peakuusax. [lonsatue o runponuse conen.
Pa3nea 2. Hemerasusl IV-VII rpynn u ux coenunenus (27 )
Hemeramnsl. ['asorenst. [1onoxenue B IEpUOAAYECKON CUCTEME XMMUYECKHUX AIEMEHTOB, CTPOCHHUE UX
atoMoB. Haxoxnenue B mpupoze.
dusnyecKkue U XMMUYECKHE CBOMCTBA rajoreHos. Ilomyuenue u npumeHeHne rajloreHoB. XJiop.
dusnueckre U XUMHYECKHE CBOMCTBA XJiopa. [Ipumenenune xnopa. Xunopoogopon. dusnyeckrue CBOKUCTBA.
[Tonyuenue. ConsHas kuciaoTa u ee cosv. KauecTBeHHast peakiusi Ha XJI0pHa — HOHBL. Pacrio3HaBaHue
XJIOPUJOB, OPOMUIOB, HOJIUIOB.
Kucnopon u cepa. Ilonoxkenue B nepuoIndeckol CUCTEME XUMUYECKUX IEMEHTOB, CTPOEHUE UX aTOMOB.
Cepa. Amutotponus cepel. Puznueckue U xumuueckue cpoiictsa. Haxoxxnenue B npupose. [lpumenenue
cepbl. CepoBojiopoa. CepoBoioposiHas KUciaoTa U ee coyn. KauecTBeHHas peakius Ha Cylb(u/i- HOHBI.
Oxkcup cepsr (IV).
CepHas kucnora. XMMHYECKHE CBOWCTBA pa30aBieHHON M KOHIIEHTPUPOBAHHOW CEPHON KUCIIOTHI.
KavecTBeHHast peakiust Ha cylib(haT- HOHBI. XUMUYECKHE PeaKiiy, JeKallue B OCHOBE MOIy4YEeHUs CEPHOM
KHMCJIOTBI B IPOMBIIUIEHHOCTH. [[puMeHeHne CepHON KUCIIOTHI.
A3zot 1 gocop. [TonoxxeHne B nepuoANYECKOil cucTeMe XUMUYECKUX 3JIEMEHTOB, CTPOEHHE UX aTOMOB.
A30T, pu3ndeckue 1 XUMUUYECKHE CBOMCTBA, MoJlyueHre U npuMeHeHune. Kpyrosopot a3ora B mpupo/e.
AmMMmuak. @U3ndyecKkue 1 XMMUYECKHE CBOMCTBA, NTOJIy4eHHE, puMeHeHne. Conu aMMOoHuUsA. A30THas
KHCJIOTa U ee cBoMCTBA. OKHUCINUTEIbHBIE CBOMCTBA a30THOM KUCHOTHI. [lomydyeHne a30THON KUCIIOTHI B
naboparopun. XuMHUYECKHE peaKkiny, Jie)allle B OCHOBE TOJyYeHHUs! a30THON KHUCIIOTHI B
npomsiiieHHOCTH. [Ipumenenne. Conn. A30THbIE y100peHus.
docdop. Amnorponus. Pusznveckue U xumuyeckue cBoiictBa. Okeun pocdopa (V). DocdopHas kuciora,
€e CoJU U y1oOpeHusl.
VYrnepon u kpemuuil. [lonoxxeHne B nepruogU4IECKON CUCTEME, CTPOEHUE aTOMOB. YTJepo. AJIIIOTPONUSI.
dusnueckue U XMMUYECKHUE CBOMCTBA yriaepoja. AacopOrus. YrapHblil ra3. YIJIeKucblil ra3. YronbHas
KHcIoTa U ee conu. KauecTBenHas peakiust Ha kapOoHaT — HoHbl. KpyroBoport B npupoae. Kpemuuii. Oxcua
kpemuus (IV). Kpemuuesas kucnora u ee conu. Crekio. LlemeHT.

Paszgea 3. Merasuibl 1 ux coequnenus (13 4)



Meraisl. [lonoxeHue B IEpUOIUYECKON CUCTEME, CTPOEHUE aTOMOB. Meraiundeckas cBs3b. Puznueckue
CBOWCTBA. P51 akTHBHOCTH METAJTIOB. CBOMCTBA MeTa/IoB. O0mue crnocoos! monydeHus. CruiaBsl
METaJUIOB.
[Ilenounbie MeTamsl. [lookeHre B epuoOguYECcKoOi cucTeMe, CTpoeHne aTOMOB. DU3HYECKHUE U
xumuueckre cBoiictra. [Ilpumenenne. Haxoxaenue B mpupoae.
[IlesrounO03emenbHBIE MeTAILIBL. [10/10XKEHNE B IEPUOUYECKON CUCTEME, CTPOCHHUE aTOMOB. PU3HUYECKUE U
xuMHuueckue cpoiictpa. [Ipumenenne. Haxoxaenue B npupoje. Maruui u Kajabluid , UX BaXKHEHIINE
coequHeHus. JKecTKOCTh BOJIbI U CIIOCOOBI €€ YCTPaHEHUS.
Amomunuii. [TonoxeHnue B nepuogu4eckoi CUCTEME, CTPOEHUE aTOMOB. PU3HUECKNE U XUMUYECKHUE
coricTBa. [Ipumenenne. Haxoxxaenue B npupone. AMGOTEpHOCTh OKCHAA U TUAPOKCH A ATFOMHHHUS.
Kenezo. [TonoxeHue B nepUOINYECKON CUCTEME, CTpOEHHE aTOMOB. DU3nyecKkre 1 XUMUYECKHUE CBOKCTBA.
[Ipumenenue. Haxoxenue B npupojie. Baxknelmue coeIMHEHNS Kelle3a: OKCUAbL, THAPOKCUIBI U COJIH
xenesa (I1) u xxenesa (III). KauecTBenHast peakiiyust Ha HOHBI.

Pasnen 4. [lepBonauanbHble cBeJeHNs 00 OpraHnyecKux BemecTBax (7 1)
[Ipeamer oprannueckoit xumun. Heopranmueckue 1 OpraHM4ecKue COeIMHEHUs. YTIIepo] — OCHOBA KU3HU
Ha 3emsie. OcoOEHHOCTH CTPOEHUS aTOMa YIJIepo/ia B OPraHUYECKUX COCTUHEHUSIX.
VYraesogopoasl. [Ipenenbubie yrineBogopoasl. Meran, 3taH, nponad. CTpyKTypHbIe (GOpMyITbI
YIJIEBOAOPOAOB. ['OMOIOTMYECKUH Psit IPEAEIBHBIX YIIIEBOLOPOAOB. I'omonoru. dusnyeckue n
XUMHUYECKHUE CBOMCTBA MPEAENbHBIX yIIeBOA0PO10B. Peakiuu ropenue u 3amenenus. Haxoxaenue B
npupoje. [ Ipumenenue.
HenpenenbHble yriieBogopoibl. DTUIEHOBBIN psiJl HENPEAEIbHBIX YIIIEBOJ0POI0B. DTUIEeH. PU3ndecKue u
XMMHYECKHE CBOMCTBA 3THIICHA. Peaknusa npucoennuenus. KauectBennsie peakuuu. Peakius
nonumepuszauuu. [lonustunen. [lpumenenune stuiieHa. AUETUICHOBBIHN Psill HENIPEAEIbHBIX YIJIEBOIOPOIOB.
Auneruiien. CoiicTa aneruiena. [Ipumenenue.
[TpousBoaHbIe yriieBoopo1oB. KpaTkuii 0030p OpraHnYecKuX COSTNHEHHIA: OJTHOATOMHBIEC CITUPTHI,
MHOroaToMHbIC CTUPTHI, KAPOOHOBBIC KUCIOTHI, CIIOXKHBIC 2PUPHI, JKUPBI, YTIIEBOIbI, AMUHOKUCIIOTHI,
6enku. Ponb 6enkoB B opranu3me. [IoHsATHE 0 BEHICOKOMOJIEKYISIPHBIX BellecTBax. CTPyKTypa MOJIUMEPOB:
MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MonuMepu3anuu. 1lonustuneH, noaunponuieH,
MTOJIMBUHUJIXJIOPHU/L.






KasiengapHo — reMaTuuyeckoe IJiaHMpPOBaHUe 0 XMMHUHM 8 Kiacce (2 yaca B Hexenro, 68
yacoB 3a roa) Pyasuruc I'.E.

Ne Tema ypoxka Kou Hara | IIpumeyanue
n/ udec | Jlo | ¢a | obopyroBanue
I TBO | muaHy | KT
Ypo
KOB
1 | Uncrpykrax no Th 1 04.09 y4eOHUK JL.LO. Ne 1
[IpenmMer u 3a7a9u XUMUH. PaccmoTtpenue Bemiects ¢
BemectBa u ux cBoiicTBa Ppa3InYHBIMU
buznueckumMu
CBOMCTBaMH
2 |ILp.Nel 1 07.09 Jlaboparopuoe | ILP. Ne 1
3HaKOMCTBO C JIaDOpaTOPHBIM 000pYIOBAHUE | 3HAKOMCTBO C
obopynoBanuem. [IpaBuna J1a6OPaTOPHBIM
0e30MmacHo paboTHI B 06OpyIOBaHHEM.
XUMHYECKOH J1abopaTopuu IpaBuia 6e30macHoi
paboThl B XUMHUUYECKOU
nabopaTopun
3 | HucTtsle BemiecTBa U CMECU 1 11.09 PeaxTuBbl JLLO. Ne 2
Paznenenue cmeceil.
Paznenenue cmecu ¢
MIOMOIIHIO0 MAarHUTA
4 | IL p. Ne2 1 14.09 Cwmech comnu | CMech conu U necka
Ouncrka 3arps3HEHHON IecKa
MTOBapEHHOM COH
5 | ®usnveckue u XUMHUICCKHEC 1 18.09 [TpoBoka J.0. Ne 1
SIBJICHUS. XUMUYECKHE peaklnuu MeHasl, peakuuid,
WJLTIOCTPUPYIOIITIX
OCHOBHBIC ITPU3HAKH
XapaKTePHBIX PEAKIIHA.
JLO. Ne 3
XYUMUYECKUE SBICHUS
(mpokanuBaHuE MEIHOMN
MIPOBOJIOKH;
B3aMMO/JICVCTBUE MEJIA C
KHCIJIOTOM).
[Ipumeps! puznyeckux u
XUMHUYECKUX SIBJICHUM.
6 | Monekymnsl U aTOMBI 1 21.09 MPE3eHTALNS . 0. Ne 2
ATOMHO-MOJIEKYJISIPHOE YYECHHE OO6pa3siibl IPOCTHIX U
CJIOKHBIX BEILIECTB
7 | IIpocthie u ciioxHBIC BemecTBa. | 1 25.09 JLLO. Ne 4
XUMUYECKUE TIEMEHTHI 3HAKOMCTBO C
oOpa3LamMu IpocThIX U
CJIOKHBIX BEIIECTB.
8 | Xumudeckue 3JI€MEHTEHI. 1 28.09 Tadymia
OTtHocuTenbHAsI aTOMHAs Macca
XUMHYECKHX JJIEMEHTOB. 3HAKU
XUMHYECKHX JJIEMEHTOB




KonunyecTtBo 4YacoB: 2 yaca B Hegento, Bcero 68 yacos

KaﬂeH.CIapHO-TeMaTVI‘-IeCKOG

nnaHnpoBaHue

MpegmeTt: Xumus

Knacc: 9

YpoBEHb U3y4YeHUs: 6a30BbIN

Ne n/m| HazBaHue Kon- | Cpoku O6opynoBaHue
pasgena, Tema BO BbIMOJIHEHUA
ypoka yacoB
nnad
dakT
Tema 1:
Knaccudukaums
XUMUYECKUX
peakunin (5 4)
1 MepBnYHbIV 1 03.09 Mpe3eHTaums
WHCTpYKTax no Th. «OKknecnuTenbHo —
OkucnutenbHo- BOCCT@HOBUTENbHbIE
BOCCTaHOBUTENbHbIE peakuumny
peakuum
2 Tennosble acpdekTbl| 1 05.09 Nncxoa g.n.
XUMUYECKUX peakuun MeHnpeneeBa
3 CkopocTb 1 10.09 Mncxa g.u.
XUMMUYECKUX peakuun MeHpeneeBa
4 MpakTuyeckas 1 12.09 Habop peakTtneoB
pabota 1. N3yyeHune COrNacHO UHCTPYKLMK
BIUSIHMS! YCITOBUIA y4ebHuka
npoBeaeHns
XUMUYECKON
peakumun Ha ee
CKOPOCTb
5 O6paTtnmble 1 17.09 Tabnuubl
peakumu. MNMoHsATne o
XUMUYECKOM
paBHOBECUM
Tema 2: Xummnyeckue peakumm B BOOHbIX 1

pactBopax (7 4)




CywHocTb npoueccal 1 19.09 MNCX3 A.n.
AMEKTPONUTUYECKON MeHnpgeneeBa
auccoumaumm
[unccoumaums 1 24.09 MNpeseHTaums
KWUCINOT, OCHOBaHUI U «OrnekTponuTudeckas
conemn auccoumaums BELLECTB
Cnabble 1 cunbHble | 1 26.09 MNpe3eHTauus
3MEKTPONUTLI.
CteneHb
auccoumauum
Peakuuun noHHoro | 1 01.10 MpeseHTaums «Peakuuu
obmeHa MOHHOro obmMeHa»
10 | YpaBHEHUS NMOHHBIX | 1 03.10
peakuni
11 Mgponua conen | 1 08.10 lNpeseHTaums
«'mgponua conemn»
12 MpakTnyeckas 1 15.10 Habop peakTtneoB
paboTa 2. PelueHne COrNacHO UHCTPYKLMKU
3KCnepuMeHTanbHbIX y4yebHuKa
3aga4 no rTeme
«CBoucTBa KUCHNOT,
OCHOBaHW 1 conen
KaK 9NEeKTpOoNnnTOB»
Tema 3. MNanoreHbl (6 4) 1
13 Xapaktepuctmka | 1 17.10 Mncxa a.n.
ranioreHoB MenpeneeBa
14 Xnop 1 22.10 MpeseHTaums
15 Xnoposogopoa; 1 24.10 MNCXa Aa.u.
nonyyeHue n MenpeneeBa
CBOWCTBa
16 KoHTpornbHas 1 05.11
paboTta 3a 1
YeTBEPTb
17 Pabota Hap 1 07.11 MpeseHTaums
owwmbkamun. ConsHas
KUcnoTa v ee conu
18 MpakTuyeckasn 1 12.11 Habop peaktusoB

paboTa
3. MNonyyeHue
CONSIHOWM KUCNOTbI U
n3y4eHue ee

COrnacHoO MHCTPYKUun
yyebHuka




CBOWCTB

Tema 4. Kucnopop u cepa (8 4) 1
19 XapaktepucTtuka 14.11 lMpeseHTaums
Kncrnopoga v cepbl
20 CeonctBa n 19.11 Nncxoa g.n.
npuMeHeHne cepbl MeHaeneeBa
21 CepoBogopoga. 21.11 MpeseHTaums
Cynbcuabl
22 Okemg cepsbl (1V). 26.11 Mncxa a.n.
CepHucTas kucrnoTta MeHpgeneesa
23 Okcmg cepsbl (VI). 28.11 MpeseHTaums
CepHad kucnoTta
24 OkucnutenbHble 03.12 Mncxa g.u.
cBOWCTBa MeHnpeneeBa
KOHLEHTPMPOBAHHOWN
CEPHOMN KUCNOThI
25 MpakTn4yeckas 05.12 Habop peakTtneoB
paboTa 4. PelieHne COrNacHO MHCTPYKLMK
3KCnepuMeHTanbHbIX yyebHuka
3ajad no Teme
«Kucnopog n cepa»
26 | PeleHune pacyeTHbIX 10.12 Mncxa g.u.
3agad MeHpgeneeBa
Tema 5. AsoT u chocdop (10 4) 1
27 XapaktepucTtuka 12.12 MpeseHTaums
asoTta un dpoccopa.
dunsnyeckme un
XUMMYeckne
CBOWCTBa a3oTa
28 AmMmak 17.12 Mpe3eHTaums
«AMMUAK»
29 MpakTuyeckas 19.12 Habop peakTtneoB
pabora COrNacHO MHCTPYKLMK
5. MNonyyeHune yyebHuka
aMmMumaka un nsydeHue
€ro CBOWCTB
30 Conun aMmoHus 24.12 Nncxa g.u.

MeHpeneesa




31 KoHTponbHasi 1 26.12
paborta 3a 2
yeTBepTb
32 Pabota Hap 1 14.01 MpeseHTaums
owmbkammu. A3oTHas
Kucnota
33 [MOBTOPHLIN 1 16.01 Mncxa g.u.
WMHCTpYKTax no Th. MeHnpgeneeBa
Csonctea
KOHLIEHTpMpPOBaHHOMN
a30THOWN KNCNOThI
34 Conu asoTHOM 1 21.01 Mpes3eHTaumsa «A3oTHasa
KMCNOThI KucnoTta u ee conu»

35 doccpop 1 23.01 MpeseHTaums

36 | Oxkcmg docdopa (V). 1 28.01 Mncxa a.n.
docopHas kucnota MeHpgeneesa

n ee conu
Tema 6. Yrnepoa v kpemHu (8 4) 1
37 Xapaktepuctmka | 1 30.01 MpeseHTaums
yrnepoga u
KpeMHUS.
AnnoTponus
yrnepoaa
38 Xumudeckne 1 04.02 MpeseHTaums
CBOWCTBa yrnepoaa.
Ancopbuus
39 | Okcupg yrnepoga (I1)| 1 06.02 Mncxa a.n.
— yrapHbliv ras MeHgeneesa
40 | Okcupg yrnepoga (V)| 1 11.02 MpeseHTaums
— YrNeK1ChnbIN ras.

41 | YronbHag kucnota u| 1 13.02 Mpe3eHTaums
ee conu. KpyroeoporT,| «YroneHasi Kucnora u
yrnepoga B npupoge ee conuy

42 MpakTuyeckasn 1 18.02 Habop peaktusoB

paborta COrnacHoO MHCTPYKUun
6. MNMonyyeHne yyebHuka
okcuaa yrnepoga
(IV) n nsyyeHune ero
CBOWCTB.
PacnosHaBaHune
KapboHaToB




43 Kpemuuir. Okeng 20.02 MMpeseHTauua
KpemHus (1V)
44 KpemHueBas 25.02 Nncxoa g.n.
KMUCnoTa v ee Cornu. MeHpeneeBa
Ctekno. LlemeHT
Tema 7. Metannbi (13 4) 1
45 XapakTepucTtuka 27.02 MNpeseHTaums
MeTannos «MeTtannbi»
46 HaxoxneHne 03.03. Pan aktmBHOCTM
MeTasnnoB B mMeTannoB
npupoae u obLime
cnocobbl nx
nosny4yeHuns
47 Xnmunyeckune 05.03 MpeseHTaums
CBOWCTBa MEeTaros.
ONeKkTpoOXMMnYecKknn
pag HanpsHXeHun
MeTasnnos.
48 KoHTposnbHas 10.03
paboTa 3a 3
4YeTBEPTb
49 Pabota Hap 12.03
owwmbkamu. Cnnasbl
50 | Weno4Hble meTannebl 17.03 Mpe3eHTaums
«LLlenoyHble meTannbl»
51 Maruun. 19.03 Mpe3eHTaums
LLleno4yHo3emenbHbIe) «LWenoyHo3emenbHble
MeTansbl MeTannbl»
52 BaxHenwne 31.03 Konnekuus meTtannos
coeHeHus
kanbuusi. >KecTkocTb
BOAbI
53 ANIOMUHUIN 02.04 MpeseHTaums, cxembl
54 BaxHenwne 07.04 Tabnvupl
coeiHEeHUs
antoMnHUNA
55 Keneso: 09.04 Tabnuupl

XapaKTepUCTMKA NO
NOMNOXEHWIO B
nepuogn4eckomn
cucteme,




HaxoxaeHue B

npupoae,
dmanyeckune,
XUMU4eckune
CBOMCTBa
56 | CoeomHeHus xenesa 14.04 MpeseHTaums
57 MpakTuyeckasn 16.04 Habop peakt1BoB
paboTta 7. PelleHne COrNacHoO UHCTPYKLMKU
3KCnepnMeHTanbHbIX yyebHuka
3aga4 no tTeme
«MeTannbi»
Tema 8. lNepBoHavanbHbIE NpeacTaBneHUs o6 1
opraHuyeckux BewecrtBax (11 4)
58 OpraHunyeckas 21.04 MpeseHTaums
XUMUS
59 MpenencHble 23.04 MNpeseHTaums
(HacblLEeHHbIe) «ArnkKaHbI»
yrneesogopoabl
60 HenpegenbHble 28.04 Mogenu monekyn
(HeHacbILWEHHbIe)
yrneesogopoabl
61 Monumepsl 30.04 MpeseHTaums
62 lMpounsBogHble 05.05 MNpeseHTaums
yrreBo4opoaos. «CnnpTbi»
CnumpTbl
63 Kap6oHoBble 07.05 Mpe3eHTaums
kucrnotbl. Crno)Hble «KapboHoBble
apmpbl. Kupbl KMCNOTbI»
64 Yrnesogbl 12.05 Mpe3eHTaums
«Yrnesoabl»
65 WNToroeas 14.05
KOHTpOnbHas paboTa
66 Pabota Hap 19.05 MpeseHTaumsa «benkuy
oLImndKamu.
AMWHOKMNCNOTHI.
Benku
67-68 lMoBTOpeEHUne 21.05 Tabnuubl
22.05




7. Ilnanupyemble pe3yJbTAThl H3yUYeHHS NpeaMeTa « XuMUshH)

B pe3yabrare n3yyeHusi XHMUH YYeHUK HAYYUTCS:

OOBACHATH CYyTh XUMHUYECKHUX MPOLIECCOB;

HazbiBaTh npu3HAKYU U YCIIOBUS MIPOTEKAHUS XUMUYECKUX PEaKLINi;

yCTaHaBJIMBAThH MPUHAICKHOCTH XUMHUECKONW PEAKLIUHU K OMPEAeIEHHOMY TUITY IO OJTHOMY U3
KJ1acCU()MKALMOHHBIX MPU3HAKOB: 1) IO YHCITY U COCTaBY

MCXOJIHBIX BEIIECTB U MPOAYKTOB peaklnu (PeaKki COeAUHEHNUS, Pa3JIOKEeHU, 3aMeleHHs] 1 0OMeHa); 2)
IO BBIJICJICHUIO WJIH MOTJIOIEHUIO TEIUIOTHI (peakluy HK30TEPMUUYECKUE U SHI0TepMUIecKue); 3) mo
M3MEHEHHIO CTETIEHEH OKUCIICHUS! XUMUYECKUX IEMEHTOB (PEaKkIMi OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE);
4) mo oOpaTUMOCTH Tpoliecca (peakuu 00paTuMbIe U HEOOPATUMEIE);

COCTaBJISATh YPaBHEHHS 3JEKTPOIUTHUECKOM IUCCOLMALINY KUCTIOT, IIeJI04e, CoJlel; MOJIHbIE U
COKpalIEHHbIC HOHHBIE YPaBHEHHUsI peakluii 0OMeHa; ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuumii;

MPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX PEaKIHii o (hopMyIaM/Ha3BaHUSAM HCXOTHBIX BELIECTB;
OTIpeIETISATh UCXOAHBIE BElIeCcTBa Mo (hopMyrnam/Ha3BaHUSAM MPOIYKTOB PEAKIUY;

COCTaBJISITh YPaBHEHHS pPEaKlUid, COOTBETCTBYIOIIUX MOCIEI0BATENFHOCTH («IIEMOYKE)) MPEeBpaIlleHui
HEOPTraHMYECKUX BEUIECTB PA3IMUHBIX KJIACCOB;

BBISIBIISITH B IPOLIECCE HKCIIEPUMEHTA IIPU3HAKU, CBHETEIHCTBYIOIINE O MPOTEKAHUN XUMUYECKOHN PeaKIINu;
MIPUTOTOBIISATH PACTBOPHI C OMPEIEIEHHON MacCOBOM 0JIeH pacTBOPEHHOTO BEILIECTBA;

OTIPEETISATH XapaKTep CpPelibl BOJHBIX PACTBOPOB KUCIOT U IIEJIO0YEH M0 N3MEHEHUIO OKPACKH UHIUKATOPOB;
MIPOBOJIUTH KAYECTBEHHBIC PEAKIINH, ITOATBEPKAAIOIIIE HAINYHE B BOJHBIX PACTBOPAX BEUIECTB OTIACIBHBIX
MOHOB

OTIpEeAETATh MPUHAIUICKHOCTh HEOPTAaHMUECKUX BEIIECTB K OHOMY U3 U3yYEHHBIX KIaCCOB/TPYII: METAJLIbI
Y HEMETAJUIbI, OKCUJIbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

COCTaBIISATH (POPMYJIIBI BEIIECTB MO WX HA3BAHUSIM;

OTIPEIENIATh BAJIGHTHOCTD U CTETIEHb OKHCIICHUS 3JIEMEHTOB B BEIIECTBAX;

COCTaBJIATH (POPMYIIBI HEOPTaHMUECKUX COSTUHEHHI 10 BAJIGHTHOCTSIM U CTETMCHSIM OKHCIICHUS 2JIEMEHTOB,
a TakXKe 3apsaM MOHOB, YKa3aHHBIM B TaOJUIE paCTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIeH;

OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS (PH3MUECKUX U XUMHUECKUX CBOWCTB IMPOCTHIX BEIIECTB (METAIIOB
¥ HEMETAJUIOB) M UX BBICIINX OKCHOB, 00pa30BaHHBIX AJIEMEHTAMHU BTOPOTO M TPETHETO IMEPHOIOB;
Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTepHbIE JUIsl IPYIII OKCHJIOB: KHUCIOTHBIX, OCHOBHBIX;
Ha3bIBaTh OOIIME XUMUUECKUE CBOICTBA, XapaKTEePHbIE [T KaXKA0T0 U3 KJIACCOB HEOPraHMUYECKUX BEILECTB:
KHCJIOT, OCHOBAHHM, COJICH;

MPUBOANUTH PUMEPHI PEAKINH, IIOATBEPKIAAIOIINX XUMUYECKHE CBOWCTBA HEOPTAHNIECKHUX BEIECTB:
OKCHJIOB, KUCJIOT, OCHOBaHUH M COJIEH;

OIpeJIENIATh BEIECTBO-OKHCIUTENb U BEIIECTBO-BOCCTAHOBUTEINb B OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
PeaKIusX;

COCTaBIISITh OKHCITMTEIHHO-BOCCTAHOBUTEIBHBIN OallaHC (U151 H3yYSHHBIX PEAKIIUi) IO MPEI0KEHHBIM
CXeMaM peaKIHii;

MIPOBOJIUTH Ta0OPATOPHBIE OIBITHI, TOATBEPKAAIONINE XUMUYECKHE CBOMCTBA

OCHOBHBIX KJIACCOB HEOPTAHWYECKHX BEIIECTB;

Y4yeHuk MOJIYYHUT BO3MOKHOCTb HAYYUTHCH:

* NPpOCHO3Upoeams pe3ylbmamal 6030€elcmeust PaA3TUYHbIX (j)akmopoe HA U3BMEHEeHUe CKopocmu XUMUYECKOT
peakyuu,

* NpOcHO3Upoeams pe3)ylbmamal 8030elicmeust Pa3iuvdHblX qbaKmopoe HA cmeujeHue XuMuiecKkozco
paesroeecusl.

* NPOCHO3UPOBANb XUMUYECKUE ceolicmea eewecme Ha OCHoBe ux cocmaea u CMmpoerusl,;



* IPOCHO3UPOBAMb CNOCOOHOCb BeuleCmed NPOSBIAMb OKUCIUMETbHbLE UTU 60CCIMAHOBUMENbHbLE
c680lCM8a ¢ y4émom cmeneHetl OKUCIeHUsL IeMEHMO8, BX0OAUUX 8 €20 COCMAB;

* BbIAGIAMb CYUECIBOBAHUEC 2CHEMUYECKOU 83AUMOCEI3U MeNCOY euecmeamu 8 psioy: NPOCmoe 8euecneo
— OKCUO — 2UOPOKCUO — COJlb;

* OP2aHU308bI8AMb, NPOBOOUMDb VHEHUYECKUe NPOEKMbl NO UCCIe008AHUIO CEOUCME BeUeCms, UMEIOUUX
BAJICHOE NPAKMUYECKOe 3HAUEHUE

Onucanne y4eOHO - METOMYECKOT0 H MATEPHAILHO TEXHHYECKOT0 ofecriedeHns1 06pa3oBaTeJbHOT0
npouecca.

1. Pymutuc I'.E. Xumus 9 ki yueb.: mist oomeodpaszoBatenbhbix yupexaenuit/I.E. Pynsuruc, @.I'.
®enpaman.- M.: [Ipocsenienue.

2. Xumus 9 Ki1.: 3JIeKTPOHHOE MPUIIOKEHHUE K YICOHUKY.

3. T'apa H.H. Xumust PaGouue nporpammsl. [Ipenmernas nuuaus yueOaukoB Pymsuruc, @.I'. denpaman. §-
9 xnaccel/ H.H. I'apa.- M.: [IpocBemienne

4. T'abpyceBa H.W. Xumus: pabouas rerpans 9 kin/ 'abpycea H.W. -M.: [Ipocsenienue.

5. T'apa H.H Xumus: 3amaunuk ¢ «nomoutaukom» 8-9 ki1./ 'apa H.H, I'abpycesa H.I.- M.: [Ipocsenienue.
6. Pamenkuit A.M. Xumus: muaaktudeckuid marepuani 8-9 kin./ A.M. Pageukuid. .- M.: IIpocBenienne

7. Tapa H.H. Xumus. Ypoku: 9 ki / H.H. I'apa.- M. IIpocBemienue.

Hartypaabnble 00bexkTbl. HaTypanbHbie 00BEKTHI, UCIIOJIb3yeMbIe B 00YUEHUH XUMHH, BKIIIOUAIOT B ce0s
KOJUIEKIIMY MUHEPAJIOB ¥ TOPHBIX TOPO/I, METAJUIOB U CIJIABOB, MUHEPAIbHBIX YA0OpEHUH, MIacTMacc,
Kay4yKOB, BOJIOKOH U T. I. O3HaKOMJIEHHE ydaluxcs ¢ 00pa3aMu UCXOIHBIX BEIIECTB, OJYIPOLYKTOB U
TOTOBBIX M3/EJIMH NO3BOJISET MOIYYUTh HATJISIIHOE MIPEACTABICHUE 00 3TUX MaTepHallaX, UX BHEIIHEM BHUJE,
a TaKkKe 0 HEKOTOPBIX (PU3MUECKHUX CBOMCTBAX. 3HAUUTEIbHbIC yueOHO-TT03HABATEIbHBIE BO3MOXXHOCTH
MUMEIOT KOJUIEKIIUU, U3TOTOBJICHHBIE caMUMU oOydaromuMucs. [IpeaMeTs! s TakuX KOJUIeKIIHMA
COOHMPAIOTCs BO BpeMsI SKCKYPCHI U IPYTUX BHEYPOUHBIX 3aHITHH.

Komnnekunu nenonp3yroTest TOIBKO /171 O3HAKOMJIEHUS YUYalllUXCsl C BHEITHUM BUAOM U (PU3NYECKUMU
CBOMCTBaMHU M3y4YaeMbIX BEIIECTB U MaTePHAIOB. J{JIs MpOBEACHNUS XUMUYECKHUX OIBITOB KOJUICKIIHH
UCIIOJIb30BaTh HEJb3sl.

XumMHuveckHe peakTUBbI U MaTepuaibl. O0paleHle co MHOTMMH BEILIECTBAMU TPEOYET CTPOroro
coOJII0ICHUSI ITPaBUJI TEXHUKHU 0€3011aCHOCTH, OCOOEHHO MPH BBIMOJIHEHUU ONBITOB CAMUMHM YYalTUMUCS.
Bce HeoOxoaumble MepbI TPEAOCTOPOXKHOCTH YKa3aHbl B COOTBETCTBYIOIUX JTOKYMEHTAX U HHCTPYKLHUSAX, a
TaKKe B MOCOOMsIX sl yuutesen xumun. Hanbosiee yacto UCIoib3yeMble peakKTHBbI U MaTepHabl: 1)
IIPOCTBIE BEUIECTBA - ME/lb, HATPUM, KAJIBIUI, aTFOMUHUI, MarHui, jKeJ1e30, IUHK, CEPa; 2) OKCUJIbI — MEIU
(I), xanbuus, sxenesa (I1I), maraust; 3) KUCIOTHI - COJIsIHASA, CEpHasl, a30THAsl —HET B HAJIMYUH 4) OCHOBAHUS -
THJIPOKCUJ HATPUSl, TUAPOKCU KaJIbIHsL, TUAPOKCU Oapust, 25%-Hblil BOJHBIN pacTBOp aMMHaKa,

5) conu - xnopuas! Hatpus, menu (II), sxenesza(Ill); HuTpaTe! kanus, HaTpus, cepedpa; cynbdatsl Mmenu(Il),
xenesza(ll), sxkeneza(Ill), amomuHusl, aMMOHUS, Kausi, OpOMU HATPHUS;

6) opraHMYecKre COEMHEHMS - Kpaxmall, IIIUIUPUH, YKCYCHAsl KUCJIOTa, METUIIOBBII OpaHKEBbIi,
benondranens, TaKkmMyc.

Xumudeckas jgadopaTopHasi Iocyaa, annaparsbl 1 Npudopbl. XUMHUUYECKas OCya MOAPA3IEIsIeTCs Ha
JIBE TPYIIIIBI: JI7Is1 BBIMOJIHEHUS ONBITOB YYAIIUMUCS U IEMOHCTPAIIMOHHBIX OMBITOB.

[TpuGopsl, anmaparsl ¥ YCTAaHOBKH, UCIIOJIb3yEMbIE HAa yPOKaX XUMHH, [TOAPA3/EIIIOT Ha OCHOBE
MPOTEKAIOIUX B HUX (PU3NYECKUX U XUMUYECKUX MPOLIECCOB C YYaCTHEM BEIIECTB, HAXOSIIMXCS B Pa3HbBIX
arperaTHbeIX COCTOSTHUSX:

1) mpubops! asist paboTHI ¢ Ta3aMH - TTOTyYeHUE, COOMpaHue, OUYNCTKA, CYIIKa, TOTJIOMIEHUE Ta30B; PEaKIIHH
MEX/1y MOTOKaMH T'a30B;

2) anmapatbl ¥ TpUOOPHI ISl OMBITOB C KUIKUMH U TBEPABIMH BELIECTBAMU - IEPEroHKa, (pUIbTpoBaHuE,
KPUCTAJIIIN3aLMs; IPOBECHUE PEaKLIUi MEX Ty TBEPBIM BEIIECTBOM M JKUIKOCTBIO, JKUIKOCTHIO U
KHUJIKOCTbIO, TBEP/IbIMH BEILIECTBAMHU.

Bue sToit kmaccudukanum HaxoaATCsl IBE TPYIIIBI y4eOHOM anmaparyphl:



1). nuist U3ydeHHst TEOPETUUECKUX BOMPOCOB XMMUH - MILTIOCTPAIUS 3aKOHA COXPAHEHUSI MACChl BEIIECTB,
JEMOHCTPALIMS SJIEKTPOMPOBOJHOCTH PACTBOPOB, IEMOHCTpAIUs JBUKEHUS HOHOB B AJIIEKTPUUYECKOM II0JIE;
JUTSI U3YYEHHS CKOPOCTH XMMHUYECKOM PeaKIIuu U XUMHYECKOTO PaBHOBECHS;

2). IU1sl WULTIOCTPAIUA XUMHUYECKUX OCHOB 3aBOJICKUX CITOCOOOB MOJIYYCHHSI HEKOTOPHIX BEIIECTB (CEpHOI
KHUCJIOTBI, aMMHaKa | T. T1.).

BcromoraTenbHyI0 posib HTPAIOT H3MEPUTEIBHBIC i HarpeBaTeIbHbIC TPUOOPHI, PA3THYHBIC
MIPUCTIOCOOJICHUS JJISI BHITTOJTHEHUS OTIBITOB.

Moaean. O0beKTaMy MOACIUPOBAHUS B XUMHH SIBJISIFOTCS aTOMBI, MOJICKYJIbI, KPUCTAJUIBI, 3aBOJICKHE
anmnaparhl, a TAaK)Ke IPOUCXOSIINE MPOIECChl. B mpenogaBaHuy XMMUU UCTIOJIB3YIOTCS MOJIEIN
KPUCTAINTMYECKHX PEIIETOK anmasa, rpaduTta, cepsl, pochopa, okcuaa yraepona(lV), nona, xxenesa, meau,
MarHus. Habopbl MoJienieii aToMOB JIJIsl COCTABJICHUS IIAPOCTEP>KHEBBIX MOJIENICH MOJICKYJI TTPH U3YYCHUH
OpraHUYECKON XHUMHH.

Y4yeOHble mocoOMs HA eYaTHOH OCHOBe. B nporiecce 00ydeHus: XUMUU UCTIOJIB3YIOTCS CIIETYIOIINE
Ta0JIUIIBI TOCTOSTHHOTO dKCTIOHUpoBanus: «lleproanueckas cucteMa XuMUIecKux deMeHTos J1. U.
MenneneeBay, «Tabiuia pacTBOPUMOCTH KUCIIOT, OCHOBAHHMH M COJICH», « DTEKTPOXUMHYCCKUHN PsIT
HaIpsHKEHUH METaIOBY.

JJis opraHu3aIuy caMoCTOATEIFHON PabOThl 00YUAIONIMXCS HA YPOKAaX UCTIONB3YIOT pa3HOOOpa3HbIe
TUIAKTUYECKUE MAaTepUabl: TETPAIU Ha TIEYaTHONW OCHOBE, KAPTOUKHU C 3a/IaHUSIMU Pa3HOM CTETICHU
TPYQHOCTH JJI U3YYEHHUS HOBOTO MaTepHasa, CaMOIIPOBEPKU U KOHTPOJISl 3HAHUHN yJallnuxcsl.



