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PaGouast mporpamma cocTtaBieHa B cooTBeTcTBUH DenepabHbIMU
roCcyapCTBEHHBIMU 00pa30BaTEIbHBIMU CTAaHAAPTaAMH OCHOBHOTO OOIIETO

oOpa3oBaHUs.

Pabouas mporpamMma cocraBjieHa Ha OCHOBE:
e 3akona «0O06 obOpazoBanuu B Poccuiickoit denepammm» ot 29.12.2012 r.

273-03

e OOII OOO MBOY IIkossr Ne 132 r.0. Camapa

e [IpuMepHoOIi TporpaMmbl 1o yueOHOMY TpeaMeTy:  XuMmus. 8-9 kiacc —
M.: IIpocBemenue, 2013

e ABTOpCKOIf TporpamMmbl: Xumust: Pabodas mporpamma: 5-9 xiaccol/
Astopckas nporpamma. H.H. FOpenkosa, C.I'. TokpaHoBa. YTBepxkacHa
npotokosoM MO ot 29.08.2015

Kunacc Y4yeOHuk

5 A.E. I'ypeBuu. Benenue B ecrecTBo3HaHUEe. DU3UKA U XUMUSL:
5-6 ki1acc, YueOHHUK 11 00111e00pa30BaTelIbHBIX YUPEKISHUH,
-M.: Hpoda, 2016

6 A.E. I'ypeBuu. Benenue B ecrecTBo3HaHue. PU3UKA U XUMUSL:
5-6 kacc, YueOHUK Ji1s1 001e00pa3oBaTeIbHbIX YUPEKICHUH,
-M.: Jlpocda, 2016

7 IMa6puensu O.C.: BBoanblit kKypc xumMuu: 7 Kjacc: Y 4YeOHUK. -
M.:/Ipoda, 2011

8 Kysunenosa H.E., JlutBunosa T.H.: Xumus: 8knacc: YueOHUK.-
M.:Benrtana-I"pad, 2015

9 Kysunenosa H.E., JlutunoBa T.H.:Xumus: 9xnacc: YueOHUK.-
M.:Benrana-I"pad, 2015




IInanupyemMsble pe3yJbTaThl 00y4eHHs] XMMHH 5-6 Kiacc:

3HaHUS O MPUPOJIE BXKHEHIINX (PU3MUECKUX M XMMUUYECKUX SIBJICHUN OKPYXKAIOIIEro
MUpa;

® yMEHMS M0JIb30BaTHCS METOAAMH HAy4YHOI'O MCCIEA0BAHUS BJICHUI IPUPOBL,
IIPOBOAUTH

® Ha0JIIOICHUS, TUIAHUPOBATh U BBIIOJIHATH SKCIIEPUMEHTHI, 00pabaThIBaTh pe3yibTaThl
U3MEpPEHUH, IPEICTABIATh Pe3yIbTaThl U3MEPEHUH ¢ OMOILBIO Ta0auLL, TpaduKoB U hopMyIl,
OOBSACHATH MOJYUYEHHBIE PE3YJIbTAThI U JI€1aTh BHIBO/IbI; YMEHUS IPUMEHATh TEOPETUUECKUE
3HAHUSA 110 XMMHUH Ha IIPAKTUKE, pELIaTh 3a/1a4y Ha

® [IPUMEHEHUE MOIYYEHHbBIX 3HAHUW; YMEHHUS U HaBBIKU IPUMEHSATh IIOJyYEHHbIEC 3HaHUS
U1 OOBSICHEHUS IPUHILIUIIOB JeHCTBUSA

® BAKHEHIINX TEXHUYECKUX YCTPOMCTB, PEILECHUs IPAKTUYECKUX 3a1a4 ITI0BCEHEBHOU
KHU3HH, 00ecTieueHHst Oe30MIaCHOCTH CBOCH KHU3HH, PAMOHAIBHOTO ITPUPOIOIIONB30BAHHS U
OXpPaHbl OKpY’KaroLlel cpebl; popMHUpoBaHUE YOEXKIEHUS B 3aKOHOMEPHOM CBSI3U U
II03HABAEMOCTH SBJICHUI IPUPOJIBI,

® B 00BEKTUBHOCTH HayYHOI'O 3HAHUs, B BBICOKOW IIEHHOCTHU HaYKU B Pa3BUTUHU
MaTepUAIbHON U TyXOBHOM KYJIBTYPBI JIFOJIEH; Pa3BUTHE TEOPETUYECKOTO MBIIIJIEHUS HA OCHOBE
(bopMHpOBaHUs YMEHHH yCTaHABINBATh

¢ (pakThl, pa3nuyaTh NPUUYMHBI U CIEACTBUSL, CTPOUTH MOJENN U BbIIBUTaTh TUIIOTE3BI,
OTBICKHBATh U (POPMYIIMPOBATH JIOKA3aTEIHCTBA BBIIIBUHYTHIX TUTIOTE3; KOMMYHHUKATUBHBIC
YMEHMSI TOKJIaIbIBaTh O PE3YyJIbTaTaxX CBOETO UCCIIEI0BAHUS,

® y4aCTBOBATh B IUCKYCCHM, KPATKO ¥ TOYHO OTBEYATh HA BOIPOCHI, UCIIOIb30BATh
CIPABOYHYIO JIUTEPATYPY U APYrHe UCTOUHUKHU HHPOPMALIUU.

ILnanupyemMsble pe3y/ibTaThl.

ITporpamma npegycmarpuBaeT (GOpMUPOBAHHE Y HIKOJIBHUKOB CIEIYIOLINX
0011ey4eOHbIX YMEHUH U HABBIKOB, YHUBEPCAIbHBIX CIIOCOOOB AEATEILHOCTH U KITFOUEBBIX
KOMIIETECHIIUN:

Ilo3HaBaTenbHAas AEATENBHOCTD: UCIIOJIb30BaHUE /IS TIO3HAHMS OKPYKAIOLIEro MUpa
pa3INYHBIX €CTECTBEHHO-HAYUHBIX METOJIOB: HAa0JIOJeHUE, U3MEPEHHE, SKCTIEPUMEHT,
MoOJIeJIMpOBaHuEe; OPMUPOBAHNE YMEHUH pa3inyaTh (PaKThl, TUIIOTE3bl, IPUYUHBI, CIIEICTBUS,
JI0Ka3aTeIbCTBa, 3aKOHbI, TEOPUHU; OBJIAJICHUE aIEKBAaTHBIMHU CITIOCOOAMU peIIeHUs
TEOPETUYECKHUX U IKCIEPUMEHTANIbHBIX 3a/1a4; IPUOOPETEHNE ONbITA BBIIBUKEHHS TUIIOTE3 JIIsS
00BSICHEHUS U3BECTHBIX (PAKTOB U SKCIIEPUMEHTATLHON MPOBEPKU BBIIBUTAEMBIX THIIOTES.
NHpopManMOHHO-KOMMYHHUKATUBHAS 1eATEIbHOCTh: BJIaICHHE MOHOJIOTMYECKON U
JIMAJIOTHYECKON peublo, pa3BUTHE CIOCOOHOCTH MOHMUMATh TOUKY 3pEHUs COOeCceTHUKA U
IIPU3HABATh IIPABO HA NHOE MHEHUE; UCIIOJI30BAaHUE ISl PELICHUS [T03HABATEIIBHBIX U
KOMMYHHUKATHBHBIX 33J1a4 pa3IMYHbIX HCTOYHUKOB HH(pOPMAIIHH.

PeduiexcuBHas 1eITEILHOCTD: BIaJCHUE HABBIKAMUA KOHTPOJISI U OLIEHKH CBOEH
JESATENIBHOCTH, YMEHHEM MIPEIBUIET BO3MOKHBIE PE3YJIBTAThl CBOMX JEHCTBHI; OpraHu3anys
yueOHOM NesTeIbHOCTH: TOCTAHOBKA 11€JIH, IJIAHUPOBaHKE, ONpPe/IesIeHne ONTHMAaIbHOIO
COOTHOUIEHUS LEIU U CPEICTB.

N3ydeHnne qaHHOTrO Kypca JOKHO CIIOCOOCTBOBATH PA3BUTHIO MBILUICHUS yYallXcs,
MOBBIIIATH UX UHTEPEC K MPEAMETY, TOTOBUTH K YTIIyOJIEHHOMY BOCIIPUATHIO MaTepralia Ha
BTOpOI1 cTynienn 00yueHus. OHO MO3BOJISET PEMIUTD PsiJl MPAKTHUECKHX 3ajjayu: IepBOHAYAIbHO
03HAKOMUTh YUYAIIUXCS ¢ TEMU (PU3NIECKUMU U XUMUUYECKUMH SIBICHUSAMH, C KOTOPBIMH OHH
HEINOCPEICTBEHHO CTAJIKHUBAIOTCS B OKPYKAIOLIEM MHUPE; TPUBUTH UHTEPEC K U3YUEHHIO PUUKH
Y XMMHUH; OATOTOBUTh YYEHUKOB K CHCTEMAaTUYECKOMY M3yUEHHIO ITUX KypCOB.

BBenenne ¢pu3nky M XUMHAH Ha paHHEH cTaauu o0ydeHus — B 5—6-M Kitaccax — Tpedyer
U3MEHEeHUA KaK (hOpMBI U3JI0KEHHUsI y4eOHOro MaTepHala B yueOHHKE, TaK K METOJUKH €ro
npenojaBanus. [loatoMy oco6oe BHMMaHuE B IpOrpaMMe yI€lIeHO (PPOHTAIBHBIM
HKCIIEPUMEHTAIBHBIM 3aJaHusaM. [Ipearnonaraercs, 4To Ba)KHOE MECTO B Ipoliecce padoThl Hal
KypCOM 3aliMyT PUCYHKH Pa3JINYHbIX SIBJICHUH, ONBITOB U U3MEPUTEIbHBIX TPUOOPOB. bosbioe



KOJIMYECTBO KAUECTBEHHBIX BOIIPOCOB, UCIIOIH30BAHUE UTPOBBIX CUTYALIUN B MPOIECCE
MPEnoIaBaHusl JOHKHO CIIOCOOCTBOBAThH CO3AHHUIO HHTEPECa YUaIIUXCsl K TPEAMETY U
CTPEMJICHHIO K €r0 OHUMAHHUIO.

IlnanupyeMble pe3y/bTaThl OCBOCHHUSI H3YUYeHHsI Kypca XUMHHU 7 KJjiacca:

IIpenmMeTHbIMHU pe3yJIbTATAMH OCBOCHHS YUalIUMUCS 7 Kilacca MporpamMmbl IO XUMUHU
SIBJISIFOTCSAL:
1. B mo3HaBarenbHOI cdepe:
* J1aBaTh OIPEJCICHUS U3YYCHHBIX OHSATHI: BEIIECTBO (XUMHUECKHUH 3JIEMEHT, aTOM, HUOH,
MOJIEKYJIa, KPUCTAJUTMYECKAs PelIeTKa, IPOCThIE U CII0KHBIE BEIIeCTBa, XUMUYecKas (hopmyiia,
OTHOCHUTEJIbHAS aTOMHAsl Macca, OTHOCUTEIIbHASI MOJIEKYJISIPHAsI Macca, OKCUbI, KUCIIOTHI,
OCHOBaHUS$, COJIM, UHIUKATOP, IEPUOINYECKasi CHCTEMa XUMHUYECKUX DJIEMEHTOB
.. MenpeneeBa, U30TOIbI, XUMHYECKAs CBS3b, CTETICHb OKUCIICHUS, JIEKTPOJINT); XUMUYECKAs
peakius (XMMUYeCKOe ypaBHEHUE, T€HETHUECKas CBS3b, OKHCIEHUE, BOCCTAHOBIICHHE,
AJIEKTPOIUTUYECKAS TUCCOIUAINS, MOHHBIC YPABHEHUS);
- HaOJIIOAATh U ONMMCHIBAThH IEMOHCTPAIMOHHBIE U CAMOCTOSITENIbHO MPOBEACHHbIE
AKCIIEPUMEHTHI, a TAKKE XUMHUUECKUE PEAKIUH, MPOTEKAIOIINE B IPUPOIE, UCTIONB3YS ISl 3TOTO
PYCCKHIA S3BIK U S3BIK XUMHH,
* OMKCHIBATH U PA3INYATh U3YUCHHBIC KJIACCHI HEOPTaHUYECKUX COCTMHEHUM, MPOCTHIC U
CJIOKHBIE BEIIECTBA, XUMHUECKHUE PEAKIIUH;
- KImaccu(UIMpOBaTh U3yICHHBIE OOBEKTHI U SIBJICHHS;
* IeJIaTh BBIBOJBI M YMO3AKITIOUCHHS U3 HAOTIOCHHH, N3YYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH, TPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEILIECTB 110 aHAJIOTUU CO
CBOICTBaMH U3YYCHHBIX;
* CTPYKTYPHUPOBATh U3YUYECHHBIH MaTEpHal U XUMUYECKYIO HH(POPMAIIKIO, TOTYyYEHHYIO U3
JIPYTUX UCTOYHHUKOB;
* MOJIETTUPOBATh CTPOEHUE aTOMOB JIEMEHTOB IEPBOT0 — TPETHETO MEPUOIOB (B paMKax
M3YYEHHBIX MONIOKeHu Teopun . Pesepdopa), ctpoeHne mpocTenmx MOIeKyI.
2. B 11eHHOCTHO-OpHUEHTAIIMOHHOH cdepe:
* aHaJTU3UPOBATh U OLIEHUBATH MOCIEACTBHS TSl OKPYKaroIel cpebl OBITOBOM U
MIPOU3BOJICTBEHHOM JICSITEILHOCTH YEJIOBEKA, CBA3aHHOM ¢ repepaboTKON BEIIECTB.
3. B tpynoBoii cepe:
" IPOBOJIUTH XUMHUYECKUH IKCIIEPUMEHT.
4. B cepe 6e30macHOCTH KUZHEACSITETEHOCTH:
* OKa3bIBATh MEPBYIO MMOMOIIb MPU OTPABJIICHHIX, 0)KOTaX U IPYTrUX TpaBMaX, CBSI3aHHBIX C
BEIIECTBAaMH U J1a00paTOPHBIM 000PYIOBAHHEM.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHHS BBHIITYCKHUKAMU OCHOBHOM IITKOJIBI
MporpaMMBal 110 XUMHUU ABJISIFOTCA:

. UCIIONIb30BaHNE YMEHUI U HABBIKOB PA3IMUHBIX BUOB IMO3HABATEIHHOMN
ACATCIIBHOCTH, IPUMCHCHNEC OCHOBHBIX METO/I0B ITO3HAHUA (CI/ICTeMHO-HH(i)OpMaHHOHHBIﬁ
aHaJINU3, MOICTTUPOBAHNUE) JIJISl U3yYEHUS Pa3IMYHBIX CTOPOH OKPY>KaIoIIel 1eCTBUTEIHHOCTH;

. MCIIOJIb30BaHNE OCHOBHBIX MHTEJUIEKTYaIbHBIX ONepaluii: opMylInpoBaHue
TUIOTE3, aHAINU3 U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHCTeMAaTH3allUs, BBISIBICHUE TPUUUHHO-
CIICJICTBEHHBIX CBSI3€H, MOUCK aHAJIOTOB;

. yYMEHHE T€HepUPOBATh UJCH U OMPEENATh CPEJICTBA, HEOOXOAUMBIE JITIST MX
pea3anum;

YMEHHE OMPEIENATh LENH U 3aJIa4H e TEIIbHOCTH, BEHIOUPATh CPEACTBA pealU3alliy eI U
IMPUMCHATH UX Ha IIPAKTUKE,

. WCTIOJIb30BaHUE PA3IUYHBIX HCTOYHUKOB TSI TTOJTyYEHUST XUMHUECKON

nHpopmanuu.



JINYHOCTHBIMM pe3yIbTAaTaAMM OCBOCHMS BBIITYCKHUKaMU OCHOBHOM IIIKOJIBI
MIPOrPaMMBbI 110 XUMUU SBISIOTCS:

1) B IEHHOCTHO-OPHEHTAIMOHHOMN Chepe — YYBCTBO TOPJOCTH 32 POCCUUCKYIO
XUMHUYECKYIO HAyKy, TYMaHU3M, OTHOIIEHHUE K TPYAY, LIeJICyCTPEMIIEHHOCTD;
2) B TpyOBO# chepe — TOTOBHOCTh K OCO3HAHHOMY BEIOODPY AalibHEHIIICH 00pa3oBaTeIbHOM
TPaeKTOPHH;
3) B mo3HaBaTeIbHON (KOTHUTUBHON, MHTEIJICKTYAJIBHOW) chepe — yMEHHE YIPaBISATh CBOCH
MO3HABATEJIbHOM J1eATEIbHOCTBIO.

IINTAHMPYEMBIE PE3VYJIBTATBI OCBOEHUMS KYPCA XUMHU 8 KITACCA.

VYyamuiics 8 kjlacca Hay4uTCs:

OTHCBIBATh CBOMCTBA TBEPABIX, )KUJIKHX, Ta3000pa3HBIX BEIIECTB, BBIICIAT UX
CYIIIECTBEHHBIC TPU3HAKY;

XapaKTEPU30BaTh BEIIECTBA 10 COCTABY, CTPOCHHIO M CBOMCTBAM, yCTaHABIMBATh
MPUYUHHO-CJICICTBEHHBIC CBSI3U MKy TaHHBIMU XapaKTEPUCTHKAMHU BEIIECTRA,;

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJla, XUMHUYECKHI
AJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD, UCIIOJIb3Ys 3HAKOBYIO CHCTEMY
XHMUH;

M300pakaTh COCTAB MPOCTEHUINTUX BEIIECTB C MOMOIILI0 XUMUYECKHX (OPMYIT U
CYITHOCTh XMMHYECKHUX PEAKIHU C TOMOIIbIO XUMUYECKUX YPaBHEHUN;

BBIYHCIISTH OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAcCChI BEIIECTB, a TAKIKE
MacCCOBYIO JIOJI0 XMMHUYECKOT0 JIEMEHTA B COSAMHEHHUSIX;

CPaBHHBATH 10 COCTaBY OKCHIbI, OCHOBAHUSI, KUCJIOTBI, COJIH;

KJIacCU(UIIUPOBATH OKCHUJIBI 1 OCHOBAHHUS 110 CBOWCTBAM, KUCJIOTHI U COJIM — 10 COCTaBY;

OIMCHIBATH COCTAaB, CBOWCTBA U 3HAYCHHE (B IPUPOJIC M MPAKTUICCKON JIEATSIIEHOCTH
YeJIOBEKa) MPOCTHIX BEIIECTB — KUCIOPOAa M BOJIOPOIa;

JaBaTh CPAaBHUTEIBHYIO XapaKTePUCTHKY XHMHUSCKUX JIEMEHTOB U BAKHEHUIITNX
COCAUHEHHUH €CTECTBEHHBIX CEMENCTB IICIIOYHBIX METAJIJIOB U TaJIOTCHOB;

T0JIB30BaThCS J1A00PATOPHBIM 000PYIOBAHHEM U XHMHUECKOH TTOCYI0M;

MIPOBOJMTH HECIOXKHbIE XMMUUECKHE OTIBITH U HAOTIOCHHS 32 U3MEHEHHEM CBOMCTB
BEIIECTB B MPOIIECCE UX MPEBPAICHUI; COOIFOIAaTh IPABHIIA TEXHUKH O€30ITaCHOCTH IPU
MPOBEJICHNH HAOIIOICHUI U OTIBITOB;

pa3nuyaTh SKCIIEPUMEHTAITBHO KHCIOTHI M MICJIOYH, TIOJB3YAICh HHINKATOPAMHU;, OCO3HATH
HEO00XOIUMOCTh COOIOIeHHS Mep 0€30MacCHOCTH PU 0OpAIICHUN C KUCIOTaMH U [IEI0YaMHU.

VYyammiics 8 ki1acca MoxyduT BO3MOKHOCTh HAYUUTHCS:

TPaMOTHO O0OpaIIaThCs C BEIIECTBAMU B TIOBCETHEBHOM JKU3HH;

0CO3HaBaTh HEOOXOAMMOCTh COOTIOJICHUS TTPABUII SKOJIOTHUECKH 0€301MacHOTro
MOBE/ICHUS B OKPYKAIOIIEH MPUPOJAHON cpeie;

MMOHUMATh CMBICI U HEOOXOMMOCTh COOJTFOICHUS TIPEIITUCaHUH, TTPe/IIaracMbIX B
WHCTPYKIUSAX 110 UCTIOJIH30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JP.;

HCIOJIb30BaTh TPHOOPETECHHBIC KITIOYCBBIC KOMIICTCHTHOCTH TP BBITOJTHECHUH
HCCJIEIOBATEILCKUX MPOESKTOB 10 U3YUEHHUIO CBOICTB, CIIOCOOOB MOTYYCHHS U PACTIO3HABAHUS
BEIIIECTB;

pa3BUBaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTb, UCTIONB3Ys CPEACTBA YCTHOTO U
MUCHEMEHHOTO OOIIEHUS, MPOSIBIISITH TOTOBHOCTD K YBAKCHHUIO HHOW TOYKH 3PEHUS TPH
00CYXJIEHUH Pe3yIbTaTOB BBIMIOJIHEHHON paOOTHI,

00BEKTUBHO OIEHUBATH HH(POPMAITUIO O BENIECTBaX W XUMHUYECKUX IMpoIieccax,
KPUTHYECKH OTHOCUTKCS K TICEBAOHAYYHOU MH(pOpMaLnu, HeT0OPOCOBECTHOM peKiiame,
KacaroIIeHCs CITOIb30BaHUS Pa3INIHBIX BEIIECTR.

IlepuoanyecKuil 3aK0H U NEPHOANYECKAs CHCTEeMa XUMHYeCKuX dj1eMenToB 1. 1.
MenaeneeBa. CTpoeHue BelecTBa.

VYyamuiics 8 kitacca Hay4uTCs:



KJ1accu(UIIUPOBATh XMMUYECKHE JIEMEHThI HA METAJIIbl, HEMETAJUIbI, SJIEMEHTBI, OKCHIbI
Y TUAPOKCH]IBI KOTOPBIX aM(OTEPHBI, 1 UHEPTHBIE 3JIEMEHTHI (Ta3bl) AJIs OCO3HAHUS BaXKHOCTH
YIOPSA0YEHHOCTH HAYUHbIX 3HAHUI;

pacKpbIBaTh CMBICI Iepuoanyeckoro 3akona /.M. Menneneesa;

OIMCHIBATH M XapaKTEPU30BaTh TAOIMUHYIO (HOPMY MEPUOANIECKON CUCTEMBI
XUMHYECKHX DJIEMEHTOB;

XapaKTEePU30BaTh COCTaB ATOMHBIX sJIEp U PACHPEACIICHUE YUCa JIEKTPOHOB 110
JJIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHX 3JIEMEHTOB MaJIbIX IIEPUOIOB IIEPUOINYECKON
CUCTEMBI, a TAK)KE KaJIus U KaJIbLIUS;

pa3nauyaTh BUIAbl XMMHUYECKOM CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO
HEIOJIIPHYIO U METAJUTMYECKYIO;

n300pakaTh 3JEKTPOHHBIE (OPMYIIbI BEIIECTB, 00Pa30BaHHBIX XUMHUUECKUMHU CBA3SIMU
pa3HOro BUAA;

BBISBJIATH 3aBUCUMOCTD CBOMCTB BEILIECTBA OT CTPOEHUS €TI0 KPUCTAUINYECKON PEIIETKH
(MOHHOM, aTOMHOM, MOJIEKYJISIPHOM, METAININYECKOMN );

XapaKTepU30BaTh XUMUYECKHE IJIEMEHTBI U UX COCJUHEHHS Ha OCHOBE IIOJIOKEHUS
AJIEMEHTOB B IMEPHOAMYECKON CHCTEME U 0COOEHHOCTEH CTPOCHHS UX aTOMOB;

OIMCHIBATh OCHOBHBIE IPEANOCHUIKU OTKphITUA [I.M1. MenneneeBpIM EpUOJUIECKOrO
3aKOHA M MEPUOTNIECKON CUCTEMbI XUMHUYECKUX DJIEMEHTOB H MHOTO00Pa3HYI0 HAYYHYIO
JESATEIIBHOCTh YYEHOTI'O;

XapaKTEePU30BaTh HAYYHOE U MUPOBO33PEHYECKOE 3HAUCHUE [IEPUOINYECKOIO 3aKOHA U
NEPUOANYECKON CUCTEMbI XUMUYeCcKuX aneMeHToB J[. 1. Menaeneesa;

0CO3HABaTh HAYYHBIE OTKPBITHA KaK Pe3yIbTaT AIUTEIbHBIX HAOII0ICHUH, OTIBITOB,
HAy4YHOMU ITOJIEMUKH, ITPEOJOIEHUS TPYITHOCTEH U COMHEHUM.

VYyamuiics 8 kjlacca Moxy4uT BO3MOKHOCTh HAYUUThCSL:

OCO3HABATh 3HAYEHUE TEOPETUYECKUX 3HAHUN Ul IPAKTUUECKON AESTEIbHOCTH
YEJI0BEKa;

OIMCBIBATh U3yYEHHBIE O0BEKTHI KaK CUCTEMbI, IPUMEHSS JIOTUKY CUCTEMHOI'0 aHaJIN3a;

MIPUMEHSTH 3HAHUSI O 3aKOHOMEPHOCTAX MEPUOJINYECKON CHCTEMbI XUMHUYECKHUX
HJIEMEHTOB JUIsl 0OBSICHEHUS U NIPE/IBUICHNS] CBOWCTB KOHKPETHBIX BEILIECTB;

pa3BuBaTh HHYOPMALIMOHHYIO KOMIIETEHTHOCTh IOCPEACTBOM YIIyOJIeHUsl 3HaHU 00
VCTOPUU CTAHOBJIEHHUS XMMHYECKON HAYKH, €€ OCHOBHBIX MOHATUH, IEPUOINYECKOTO 3aKOHA KaK
OJIHOTO M3 BaKHEUIIINX 3aKOHOB MIPUPO/IbI, a TAKKE O COBPEMEHHBIX JOCTI)KEHUAX HAYKU U
TEXHUKHU.

IlnannpyeMsble pe3y/ibTaThl peaau3auuu nporpammbl «@opmuposanue Y'Y /I»
CpPeACTBAMH NpPeIMeTa XUMHH:

JInuyHOCTHBIE YHMBepca/IbHbIe YUeOHblIe AelicTBUS

B paMKax eHHOCTHOI0 ¥ IMOIMOHAJIBLHOI0 KOMIIOHEHTOB OyayT c(hOPMUPOBAHBI:

* rpakIaHCKUH TATPHOTU3M, JIFOOOBH K Po/THE, 9yBCTBO TOP/IOCTH 3a CBOIO CTPaHY;

* YBaXXECHHME K UCTOPUH, KYJIbTYPHBIM U UCTOPUUECKUM ITaMATHUKAM;

* SMOIIMOHAJIBHO MOJIOKUTENBHOE IPUHATHE CBOCH STHUUECKON UIEHTUYHOCTH;

* YyBaXXEHHE K JIpyI'MM HapojaM Poccun n Mupa u nIpUHATHE UX, MEXKITHUYECKAs
TOJIEPAHTHOCTh, TOTOBHOCTH K PaBHOIIPABHOMY COTPYIHUYECTBY;

* yBa)K€HHE K JJUYHOCTH U €€ TOCTOMHCTBY, 100poXkKenaTeIbHOe OTHOLICHUE K
OKpPY’KaroIIUM, HETEPIIUMOCTD K JIFOOBIM BHJIaM HACHUJIUSL U TOTOBHOCTh IIPOTHUBOCTOSITH UM;

* yBa)KE€HHE K LIEHHOCTSIM CEMbH, JTI000BB K MPUPOJIE, TPU3HAHKE IIEHHOCTH 370POBBS,
CBOETO0 U JPYTHX JIIO/IEH, OITUMHU3M B BOCIIPUSITUN MUDA;

* TOTPEOHOCTh B CAMOBBIPAXKEHUH U CaMOpealin3allii, COLUAIbHOM MTPU3HAHUY;

* MO3UTUBHAs MOpaJbHAasi CAMOOLIEHKA U MOpaJbHbIE YYBCTBA — YYBCTBO TOPJIOCTH MPH
CJIEOBaHUM MOPAJIBLHBIM HOPMaM, IIEPEKUBAHUE CTHIIa U BUHBI IIPH UX HApYLLIEHUU.

B pamkax nesiTeJIbHOCTHOTO (ITOBeIEeHYECKOT0) KOMIIOHEHTAa OyayT chOpMUPOBAHBI:



* TOTOBHOCTb U CIIOCOOHOCTb K YUaCTHIO B IIKOJILHOM CAMOYIPABICHUHU B Ipeaesax
BO3PACTHBIX KOMIETEHIMH (1€KYPCTBO B LIKOJIE U KJIACCE, YYaCTHE B JETCKUX M MOJIOJIEKHBIX
OOIIECTBEHHBIX OPraHU3AIMAX, IIKOJIBHBIX M BHEIIKOJIBHBIX MEPOTIPHUITHUSX );

* TOTOBHOCTb U CIIOCOOHOCTb K BBIMIOJIHEHUIO HOPM U TpeOOBaHUMN IIKOIBHOM XKU3HHU,
1paB ¥ 00513aHHOCTEH yYCHHKA,

* YMEHUE BECTHU AUAJIOT HAa OCHOBE PAaBHONPABHBIX OTHOILEHUH U B3aUMHOI'O YBaXKEHUS U
NPUHATHS; YMEHHUE KOHCTPYKTHBHO pa3pemaTh KOH(IUKTHI;

* TOTOBHOCTb U CIIOCOOHOCTb K BBIMIOJIHEHUIO MOPAJIbHBIX HOPM B OTHOIIEHUH B3POCIIBIX
U CBEPCTHUKOB B ILIKOJIE, IOMa, BO BHEYYEOHBIX BUIAX JICSATEIHLHOCTH;

* IOTPEOHOCTh B Y4aCTUH B OOLIIECTBEHHOM YKU3HU OJIM>KANIIEro COUaIbHOIO
OKpY’KeHHsI, 00IIIECTBEHHO TOJIE3HOM 1eATEIbHOCTH;

* YMEHUE CTPOUTH KU3HEHHBIE MJIaHbI C YYETOM KOHKPETHBIX COLUAIbHO-UCTOPHUECKUX,
MNOJUTUYECKUX M SKOHOMHUYECKUX YCIOBUH;

* YCTOMUYUBBIN II03HABATENIbHBIM HHTEPEC U CTAHOBJICHHE CMBICIIO00pa3yromiel (GyHKIUN
MIO03HABATEIBHOTO MOTHBA;

* TOTOBHOCTb K BBIOOpY IPOGUIBHOr0 00pa3oBaHusl.

VYyammiics 8 kacca MOJXYYIUT BO3MOKHOCTB Uil (POPMUPOBAHUS:

* BBIPQ)KEHHOW yCTOWYMBON yuyeOHO-T03HABATEIbHON MOTHBALIMU U HHTEpECA K YUCHHIO;

* TOTOBHOCTH K CaMOOOPa30BaHUIO M CAMOBOCIIUTAHHIO;

* a7ICKBaTHOM NMO3UTUBHOIN CaMOOIIEHKH U SI-KOHLIETIINH;

* KOMIIETEHTHOCTH B PEaJH3allMA OCHOB I'PAXXIaHCKOW MACHTUYHOCTH B IMIOCTYIKAaX U
NeSITeIbHOCTH;

* MOPAJILHOTO CO3HAHMS Ha KOHBEHIIMOHAJILHOM YPOBHE, CIIOCOOHOCTH K PEIICHHIO
MOpaJIbHBIX TUJIEMM Ha OCHOBE yuéTa MO3UIMHA yYaCTHUKOB JAUJIEMMbI, OPUEHTAIIMH HA UX
MOTHUBBI U UyBCTBA; YCTOMUMBOE CJIEOBAHUE B MTOBEICHIH MOPAIBHBIM HOPMaM U 3TUYECKUM
TpeOOBAHUAM;

* HMIIATUU KaK OCO3HAHHOTO IMMOHMMAaHUS U COTIEPEKUBAHUS TyBCTBAM JPYTHX,
BbIpa)KaIOLIeNcsl B IOCTYIKAX, HAIPABJICHHBIX HAa IOMOIIb U oOecrieueHre 0J1aronoayqms.

PeryasiTuBHbIe yHHBepcadbHble yueOHbIE AeiicTBUSA

VYyamuiics 8 kilacca Hay4uTCA:

* [[eJICTIONIaraHuIo, BKIIIOYAsl IOCTAHOBKY HOBBIX IIeJeH, TpeoOpa3zoBaHne MPaKTHIECKOM
3aJauu B MIO3HABATEIbHYIO;

* CAMOCTOSITEJIEHO aHAIM3UPOBATH YCIOBUS TIOCTHKECHUS 1eJTH Ha OCHOBE yu&éTa
BBIJICJIEHHBIX YUUTEJIEM OPUEHTUPOB JICHCTBUS B HOBOM YyUeOHOM MaTepuae;

* [UTAHUPOBAThH ITYTH JOCTIDKEHHUS LIENIeH;

* yCTAHABJIMBATh 1I€JIEBbIE IPUOPHUTETHI;

* YMETh CAMOCTOSITETLHO KOHTPOJIMPOBATH CBOE BPEMS M YIIPABJIISITh UM;

* IPUHUMATh PeLIeHHs] B IPOOJIEMHOI CUTYallMi Ha OCHOBE IIEPErOBOPOB;

* OCYIIECTBIIATH KOHCTATHPYIOIINH U TPEABOCXHUIIAIOIINI KOHTPOJIb TI0 PE3YJIbTATy H IO
croco0y AeWCTBUS; aKTYaJIbHbIM KOHTPOJIb Ha YPOBHE MPOU3BOJIHHOIO BHUMAHUS;

* aJICKBaTHO CAMOCTOSITEIIHHO OIEHUBATH MPABUIBHOCTH BHITIOTHEHUS JIEHCTBUS U
BHOCUTBH HEOOXOJMbIE KOPPEKTUBBI B UCIIOJIHEHHE KaK B KOHIIE IEMCTBUS, TaK U 10 X0y €ro
peann3amum;

* OCHOBaM IIPOTHO3MPOBAHUS KaK MPEABUACHUS OYAYIIUX COOBITUN U pa3BUTHS
nporecca.

VYyammiics 8 kacca MOJXy4YUT BO3MOKHOCTb HAYUUThCS:

* CAMOCTOSITEJIEHO CTaBUTh HOBBIC YUeOHBIE MM U 33]a4H;

* IOCTPOEHHIO KU3HEHHBIX TUIAHOB BO BPEMEHHO2H MEPCIIEKTHUBE;

* [IpH TUTAHUPOBAHHH JOCTIKEHHS [IEJIEH CaMOCTOSITENHHO, TTOJHO U a/IEKBATHO
YUUTBIBATh YCIIOBHSI U CPEACTBA UX JOCTHXKEHHUS;

* BBIJIEJISATH QJIbTEPHATUBHBIE CIIOCOOBI IOCTUKEHNUS 1IeJIU U BEIOUpPATh Hanbosee
3¢ PeKTUBHBIH c110CO0;



* OCHOBaM CaMOpETYJISIIUHU B yUeOHOH U O3HABATEIBbHON NESTEILHOCTH B hopMe
OCO3HaHHOTI'O YIPABJICHUS CBOUM IOBEACHUEM U JESITEIbHOCTBIO, HAIIPABIEHHONW Ha
JOCTH>KEHUE MTOCTABJICHHBIX IIETICH;

* OCYILECTBJIATh II03HABATENIbHYIO PE(PIEKCUIO B OTHOLUIEHUH JEHCTBUIA MO PELICHUIO
y4eOHBIX U NMO3HABATEIbHBIX 33/1ay;

* aJICKBaTHO OLICHUBATh OOBEKTUBHYIO TPYAHOCTh KaK Mepy (PaKTUUECKOI0 WK
IPEIOIaraéMoro pacxo/a pecypcoB Ha peLICHHE 3aauu;

* aJICKBaTHO OLICHUBATh CBOM BO3MOXXHOCTH JOCTHKEHHS LIEIH ONpeeNEHHON
CJIO)KHOCTH B Pa3IMUHBIX c(hepax caMOCTOSITEIBHOM 1A TEIbHOCTH;

* OCHOBaM CaMOpETYJISLUN SMOLMOHATIBHBIX COCTOSHUM;

* IpHUJIaraTh BOJEBBIC YCHIIUS U MIPEOI0JIEBATh TPYAHOCTH U MPEMSATCTBUS HA ITyTH
JOCTHKEHUS LIETIEH.

KoMMyHHUKaTHBHbIE YHHBepcaJlbHble Y4eOHbIe el cTBUA

VYyamuiics 8 kiacca Hay4uTCs:

* YUUTHIBATh pPa3HbIe MHCHUS M CTPEMUTHCS K KOOPAMHAIINH PA3IMYHBIX TIO3UIINHN B
COTPY/AHUYECTBE;

* (hopMynMpoBaTh COOCTBEHHOE MHEHHE U TIO3UINIO, apTyMEHTHPOBATh U
KOOPJIMHUPOBATh €€ ¢ NO3ULUAMU MAPTHEPOB B COTPYAHUYECTBE NP BhIpaOOTKE 0OLIETo
pEIIeHNs B COBMECTHOMW JEATEIBHOCTH;

* yCTAHaBJIMBATh M CPABHUBATH Pa3HbIE TOUKHU 3PEHUS, IPEXKAC YEM IPUHUMATD PELICHUs
U JIeTIaTh BBIOOP;

* apryMEHTHPOBATh CBOIO TOUKY 3pEHHsI, CHOPUTH U OTCTauBaTh CBOIO MO3ULIUIO HE
BpaKAECOHBIM JIJIsI OIIIIOHEHTOB 00pa3oM;

* 33]1aBaTh BONPOCHI, HEOOXOAUMBIE /JIs1 OpraHU3aluy COOCTBEHHON AEATEIbHOCTU U
COTPYIHHUYECTBA C TAPTHEPOM;

* OCYILECTBJIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYJHUUYECTBE HEOOXOAUMYIO
B3aWMOIIOMOIIIb;

* aJICKBaTHO MCIIOJIb30BaTh Peub JUIs MJIAHUPOBAHUS U PETYISILIUN CBOEH AEATENbHOCTH;

* aJICKBaTHO HCITOJIb30BaTh PEUEBBIC CPEICTBA JIJISl PEIICHUS Pa3TMYHBIX
KOMMYHHKATHBHBIX 3a7[a4; BJIJETh YCTHON M MHCbMEHHOM Peublo; CTPOUTh MOHOJIOTHUECKOE
KOHTEKCTHOE BBICKA3bIBAHUE;

* OPraHM30BBIBATH U MJIAHUPOBATH YU€OHOE COTPYAHUYECTBO C YUUTEIEM U
CBEPCTHHKAMH, OTIPEIENIATH eNN U (YHKIIMHA yIaCTHUKOB, CITOCOOBI B3aMMO/ICHCTBHS,
IUTaHUPOBATh 0OLIHE CLIOCOOBI PAbOTHI;

* OCYIIECTBIIATH KOHTPOJIb, KOPPEKIIHIO, OIIEHKY JeHCTBHI apTHEPA, YMETh yOSKIaTh;

* pa0oTaTh B IrpyInie — yCTaHaBIUBaTh pabouue OTHOIIEHUS, 3 (HEKTUBHO
COTPYAHUYATH U CIIOCOOCTBOBATH MPOAYKTHBHON KOOTIEPAIMH; HHTETPUPOBATHCS B TPYIIITY
CBEPCTHHUKOB U CTPOUTH NMPOJYKTUBHOE B3aUMOJIEHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU;

* OCHOBaM KOMMYHUKAaTUBHON pe(IeKCHH;

* HCIOJIb30BATh a/IEKBATHBIE S3BIKOBBIE CPEJCTBA I OTOOPaKEHUSI CBOMX UYBCTB,
MBbICIIEl, MOTUBOB U MOTpEeOHOCTEH;

* 0TOOpakaTh B peuu (onucaHue, 00bsICHEHNE) COJIepyKaHUe COBEPIIAEMbIX JIEHCTBUH Kak
B (hopMe IpPOMKOI COITMaIM3UPOBAHHON peun, Tak U B (popMe BHYTpEHHEN peyH.

VYyammiics 8 kacca MOIy4UT BO3MOKHOCTb HAYUHThCS:

* YYUTHIBATh U KOOPAWHUPOBATH OTIMYHBIC OT COOCTBEHHOW TIO3HIINH IPYTHX JIIOZCH B
COTPY/HUYECTBE;

* YYUTHIBATh pa3HbIe MHCHUS U HHTEPECHl 1 00OCHOBBIBATH COOCTBEHHYIO MTO3HUIIHIO;

* IOHUMaTh OTHOCUTEIBHOCTh MHEHHU U MOAXO0/I0B K PELICHUIO TPOOIEMBI;

* IPOAYKTUBHO pa3pemiaTh KOHMINKTH Ha OCHOBE Y4€Ta HHTEPECOB U TIO3HUIINN BCEX
YYaCTHHUKOB, IIOMCKA U OLIEHKU aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHus: KOH()INKTOB;
JIOTOBAapHUBATHCS M MIPUXOJUTH K OOLIEMY PEILIEHUIO B COBMECTHOM J€SATEIBHOCTH, B TOM YHCIIE B
CUTYaIlUH CTOJIKHOBEHUS MHTEPECOB;



* OpaTh Ha ceOs MHUIMATUBY B OpraHU3allii COBMECTHOTO JIEUCTBUS (JIeTI0BOE
JTUJEPCTBO);

* OKa3bIBaTh MOAJICPKKY U COJICHCTBHE TEM, OT KOTO 3aBUCUT JIOCTUKEHUE 1IEIH B
COBMECTHOM JI€ITEIbHOCTH;

* OCYIIECTBIIATh KOMMYHUKATUBHYIO pe(ICKCHIO KaK OCO3HAHUE OCHOBAHHUIA
COOCTBEHHBIX JCHCTBUN U ACHCTBUN MapTHEPA,;

* B [IpOLIECCE KOMMYHHUKAIMK JOCTaTOUHO TOYHO, I10CJIEOBATEIbHO U MIOJIHO I1€PEIABATh
napTHEPY HEOOXOIUMYI0 HHPOPMALIHIO KaK OPUEHTHUDP JUIS TIOCTPOCHUSI JEHCTBUS;

* BCTYIATh B IUAJIOT, A TAK)KE y4aCTBOBATh B KOJUIEKTUBHOM OOCYKICHHUH MPOOIIEM,
y4acTBOBATh B IUCKYCCUU M apI'YMEHTUPOBAThH CBOIO MO3UIINIO, BIIaJIETh MOHOJIOTHYECKON U
JTUAIOTHYECKON (JopMaMH pedr B COOTBETCTBUHU C TPAMMATHYECKUMHU U CHHTAKCHYECKUMHU
HOpPMaMU POJHOTO SI3bIKa;

* CJIEJIOBaTh MOPAIBLHO-3THUYECKUM U TICUXOJOTUYECKUM MPUHIIUAIIAM OOIIECHUS 1
COTPYJIHUYECTBA HA OCHOBE YBAXKUTEIHHOT'O OTHOIICHUS K MapTHEPAM, BHUMAHUSI K INYHOCTH
JIPYroro, aJIekBaTHOTO MEXIMYHOCTHOTO BOCIIPHUSTHUS, TOTOBHOCTH a/ICKBaTHO pearupoBaTh Ha
HYXKIIbI APYTUX, B YACTHOCTU OKa3bIBaTh MOMOIIb U SMOIIMOHATIBHYIO MOAJIEPKKY NapTHEPAM B
IIPOLIECCE TOCTUKEHUS OOIIEeH eI COBMECTHON JESTENIbHOCTH;

* ycTpauBath 3G (EKTUBHBIE TPYIIOBBIE 0OCYKIEHUS U 00ecIeyuBaTh OOMEH 3HAHUSMU
MEXy WICHAMH TPYIIBI U TPUHSITHS () ()EKTHBHBIX COBMECTHBIX PEIICHHIA,

* B COBMECTHOM JeSATENbHOCTH YETKO (POPMYIHPOBATH LIEJIU TPYIIILI U MO3BOJISTH €€
YY4aCTHUKAM MPOSIBIATH COOCTBEHHYIO YHEPTHUIO VISl JOCTUIKEHUS dTUX IICJICH.

Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

VYyamuiics 8 kilacca HayuuTCs:

* OCHOBaM peallu3aly MPOEKTHO-UCCIEA0BATEIbCKOM NeATEIbHOCTH;

* MPOBOAUTH HAOJIOICHUE U SKCIIEPUMEHT I10]] PYKOBOJCTBOM YUUTEIIS;

* OCYUIECTBJIATH PaCIIMPEHHBINA MOUCK UH(OPMALIUU C UCTIOTIH30BAHUEM PECYPCOB
o6ubnuotex u nTepHeTa;

* cO371aBaTh U MPEOOPa30BBIBATH MOJICIH U CXEMBbI JJIsl PELICHUS 3a7a4;

* OCYIIECTBJISITh BEIOOP Hanbosee 3pheKTUBHBIX CIIOCOO0B PEIICHUS 3a1a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH;

* J1aBaTh OIPEJICIICHUE TIOHSITHSIM;

* YCTaHABIIMBATh MPUUNHHO-CJIEICTBEHHBIE CBS3H;

* OCYIIECTBJISITH JIOTHUECKYIO ONEPaIlUI0 YCTAHOBJIEHUS POJIOBUIOBBIX OTHOIIIEHUH,
OTpaHHYEHUE TIOHATHUS;

* 000011aTh TOHSATHUSI — OCYIIECTBIIATH JIOTUUECKYIO OMEpaIUIo Mepexo/ia OT BUIOBBIX
MPU3HAKOB K POJOBOMY MOHSATHIO, OT TIOHATHS C MEHBIIUM 00BEMOM K MOHATHIO C OONBITUM
00BEMOM;

* OCYIIECTBIIATH CPAaBHEHHE, CEPUALIMIO U KIIACCU(PUKALINIO, CAMOCTOSTENILHO BBIOMPAst
OCHOBAHUS U KPUTEPHUH JIJIs1 YKA3aHHBIX JIOTHYECKUX OTEpaInii;

* CTPOUTH KIACCH(PHUKAIIUIO HA OCHOBE TUXOTOMHYECKOTO JeNIeHUs (Ha OCHOBE
OTpUILIAHUS);

* CTPOUTH JIOTHUYECKOE PACCYK/ICHHE, BKIIOYAIOIIEE YCTAHOBIEHUE TPUYNHHO-
CIIEACTBEHHEBIX CBS3CHL;

* O0BSICHATD SIBIICHUS, POIIECCHI, CBS3U M OTHOIIEHHUS, BBISBIISIEMBIC B X0O/I€
HCCJIEJIOBAHMUS,

* OCHOBaM 03HAKOMHTEIBHOT0, U3y4alOIlIer0, YCBAUBAIOLIETO U TOMCKOBOI'O YTEHUS;

* CTPYKTYPHUPOBATh TEKCTHI, BKIIFOYAsl YMEHHE BBIICTSATH IJIABHOE U BTOPOCTETICHHOE,
TJIABHYIO UJCI0 TEKCTa, BEICTPAUBATh MIOCIEI0BATEIHHOCTh OMKUCHIBAEMBIX COOBITHI;

* paboTtath ¢ MeTaopaMu — IMOHUMATH MEPEHOCHBIM CMBICI BBIPAXKEHUN, TOHUMATh U
ymoTpeOasaTh 000POTHI pedH, MOCTPOCHHBIE HA CKPBITOM YIOAO00IEHNH, 00pa3HOM COMUKEHUH
CJIOB.

VYyamuiics 8 kjacca Moxy4uT BO3MOXKHOCTh HAYYUThCSL:



* OCHOBaM pe(IIEKCUBHOTO YTCHUS;

* CTaBUTh IPOOJIEMY, apTYMEHTUPOBATh €€ aKTyaJIbHOCTb;

* CaMOCTOSATENBHO IIPOBOAUTD UCCIIEJOBAHNE HA OCHOBE IIPUMEHEHUS METOI0B
HAOJI0/ICHUS ¥ SKCIIEPUMEHTA;

* BBIJIBUTaTh THIIOTE3HI O CBA3AX U 3aKOHOMEPHOCTSIX COOBITHH, MIPOLIECCOB, 0OBEKTOB;

* OPraHU30BbIBaTh UCCIIEIOBAHUE C LIETbI0 TPOBEPKU THIIOTES;

* IeJ1aTh YMO3AKIIOUYEHUs (MHAYKTUBHOE U 110 AaHAJIOTUH) U BBIBOJIbI HA OCHOBE
apryMeHTalllu.

IInanupyemble pe3yJibTaThl peaju3aluu NporpaMmMbl «OCHOBBI CMBICJIOBOTO
YTeHHUs U PadoThI C TEKCTOM» CpeACTBAMH NpeAMeTa XUMUH:

VYyamuiics 8 kilacca HayuuTCs:

* OPUEHTHUPOBATHCA B COJIEPIKAHUU TEKCTA U MOHUMATh €r0 LEIOCTHBIA CMBICI:

— ONPENENATH [NIABHYIO TEMY, OOIIYIO LIE/Ib UM HA3HAYEHHUE TEKCTA;

— BBIOMpATH U3 TEKCTa WU MPUIYMaTh 3ar0J0BOK, COOTBETCTBYIOIIUN COJIEPKAHUIO U
o0L1IeMy CMBICITY TEKCTA;

— (hopmynHpoBaTh TE3HC, BHIPAKAIOUINI OOIINUNA CMBICT TEKCTAa;

— IPEIBOCXUILATh COJEPKAHUE NMPEAMETHOTO TUIaHA TEKCTA 10 3ar0JI0BKY U C ONOPOM
Ha MPEbI YU OIBIT,

— OOBSICHATD MOPSIIOK YACTEH/UWHCTPYKIIUNA, COAEPIKAIIUXCS B TEKCTE;

— COMOCTaBJIATh OCHOBHBIE TEKCTOBBIE M BHETEKCTOBBIE KOMIIOHEHTBI: OOHAPYKUBATh
COOTBETCTBUE MEXK]Iy YaCThIO TEKCTA U €ro 001Iei naeei, chopMyIupoBaHHOIN BOIIPOCOM,
00BSACHATH HA3HAYCHHUE PUCYHKA, MMOSCHATH YacTH rpaduka Uiy TaOIuIbl U T. 1.;

* HaXOJIUTh B TEKCTE TpeOyemyro nHpopmanuio (MpoderaTh TEKCT Tia3aMu, ONPEACIsaTh
€r0 OCHOBHBIE AJIEMEHTBHI, COTIOCTABIIATH POPMBI BhIpaKEHHS HHPOPMAIMH B 3aPOCE U B CAMOM
TEKCTE, YCTaHABJIMBATh, SBJISIOTCS JIM OHU TOXKIECTBEHHBIMU UJIM CUHOHUMUYECKUMHU, HAXOJUTh
HEOOXOUMYIO €IUHUIY HH(OPMALIUU B TEKCTE);

* pemath yueOHO-TI03HABATENIbHbBIE U YU€OHO-TIPaKTUUYECKHE 3a/1a4H, TPeOyIoIIHe
MOJTHOTO M KPUTHUYECKOTO TOHUMaHMS TEKCTa:

— ONpENeNaTh Ha3HAYEHUE Pa3HbIX BUJIOB TEKCTOB;

— CTaBUTh Niepesl cOOOM 1eNIb UTEHUS], HAlpaBJIsisl BHUMAaHHUE Ha MOJIE3HYIO B TAHHBIN
MOMEHT UH(OpPMALIUIO;

— pa3Iuy4aTh TEMbI U IOATEMBI CHIEIMATBHOTO TEKCTA;

— BBIICIIATH HE TOJIBKO IIaBHYIO, HO U U30BITOUYHYIO HH(POPMAIUIO;

— MPOTHO3UPOBATH MOCIIEI0BATEIILHOCTD U3JI0KEHHS UIEH TEKCTA,

— COMOCTaBJIATh Pa3HbIE TOUKHU 3PEHMS U pa3Hble HCTOYHUKU MH(GOPMaIUU 10 3aJaHHOU
TEME;

— BBINIOJIHATH CMBICIIOBOE CBEPTHIBAHUE BBIJCJIEHHBIX (DAKTOB U MBICIIEH;

— (opMHUPOBaTh HA OCHOBE TEKCTA CUCTEMY apI'yMEHTOB (JI0BOJIOB) JUIsl 0OOCHOBAaHUS
onpeAeEHHON MO3UIIUY;

— [OHUMaTh TYLIIEBHOE COCTOSIHUE NEPCOHAKENW TEKCTa, CONIEPEIKUBATD UM.

* CTPYKTYPHUPOBATh TEKCT, UCHOJIB3YSl HyMEpaIHIo CTPAHULI, CIIUCKH, CCHUIKH,
OTJIaBJICHUE; IPOBOIUTH TPOBEPKY MPABONUCAHMS; UCIIOIB30BATh B TEKCTE TaOIMIIbI,
M300paxKeHus;

* IpeoOpa3oBbIBATh TEKCT, UCIOJb3Yys HOBbIE (DOPMBI MTpeICTaBICHHS HH(POPMALIHH:
bopmyIbl, TpaguKH, TUATPAMMBbI, TAOJIUIIBI (B TOM YKCJIE TMHAMHYECKUE, DJIEKTPOHHEIE, B
YaCTHOCTH B MPAKTUYECKHX 33/a4ax), MEPEXOAUTh OT OJJHOTO MPEACTABICHUS TaHHBIX K
Apyromy;

* HHTEPIPETHUPOBATH TEKCT:

— CpaBHUBATh U MPOTHUBOINOCTABIIATH 3aKJIIOUEHHYIO B TEKCTE HH(POPMALIUIO PA3HOTO
XapakTepa;

— 0OHapy>KUBaTh B TEKCTE JI0BOJIbI B MMOATBEP)KIACHHUE BHIIBUHYTHIX TE3UCOB;

— Je7aTh BBIBOJBI U3 CPOPMYIMPOBAHHBIX MTOCHUIOK;



— BBIBOJIUTH 3aKJIIOUEHUE O HAMEPEHUH aBTOpa WU TJIABHOM MBICIIN TEKCTA.

* OTKJIMKAThCS HA COACPKAHMUE TEKCTa!

— CBSI3bIBaTh MH(POPMAINIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAHUSMU U3 IPYTUX
HCTOYHUKOB;

— OLICHUBATh YTBEP)KICHUS, CICIAHHbIE B TEKCTE, UCXO/S U3 CBOUX IPEACTABIECHUH O
MUDE;

— HaxOJUTh JI0BOJIbI B 3aIUTY CBOEH TOUKU 3pEHUS;

* OTKJIMKAThCS Ha (hOpMY TEKCTa: OLIEHUBATh HE TOJIKO COZIEp KaHUE TEKCTa, HO U €ro
¢dopmy, a B 1IeIOM — MacCTEPCTBO €r0 UCIIOIHEHUS;

* Ha OCHOBE UMEIOUIMXCS 3HAaHUH, )KU3HEHHOT'O OIIBITA ITOABEPraTh COMHEHUIO
JIOCTOBEPHOCTH UMEIOIIeHCst HHpopMaIy, 00HapyKUBATh HEAOCTOBEPHOCTD MOTydaeMO
uHpopMaLuy, npodessl B *HPOPMALMU U HAXOAUTh ITYTH BOCIIOJIHEHUS 3TUX IIPOOETIOB;

* B I1poliecce padoThl C OAHUM UM HECKOJIbKUMHU UCTOYHUKAMU BBISABIIATH
COJIepKALYIOCA B HUX IPOTUBOPEUMBYIO, KOHDIMKTHYIO MH(OpMaIHIO;

* UCTIOJIH30BATh MOJIYYECHHBIN OIBIT BOCTIPHITHS MHPOPMALMOHHBIX 00BEKTOB IS
o0oraieHus: YyBCTBEHHOI'O OIbITA, BBICKA3bIBATh OLICHOUHBIE CY)KJIEHHS U CBOIO TOUKY 3pEHHS O
MOJTy4EHHOM COOOIICHHUH (TIPOYUTAHHOM TEKCTE).

VYyamuiics 8 kilacca IoJxy4uT BO3MOKHOCTb HAYYUThCSL:

* AHAJIM3UPOBATH U3MEHEHUS CBOETO SMOIIMOHAIBHOI'O COCTOSIHUS B IIPOLIECCE YTEHMS,
HOJIYy4YEHHUs U epepaboTKH MMOJIy4eHHON UH(OPMAUK U €€ OCMBICIICHHMSL.

* BBISIBJISITh UMIUIMLUTHYIO HHPOPMAIIMIO TEKCTa HA OCHOBE COIIOCTABIICHUS
WIIIOCTPATUBHOTO MaTepuaia ¢ nHpopMalen TeKcTa, aHanu3a MoATeKCTa (MCI0JIb30BaHHbIX
A3BIKOBBIX CPEJICTB U CTPYKTYPhI TEKCTA).

* KpUTHUUYECKH OTHOCUTBHCS K PEKJIaMHOM MH(OpMaIHiy;

* HAXOJUTH CIIOCOOBI POBEPKU MPOTUBOPEUMBOI HH(POpMAINH;

* ONpEAEIATh JOCTOBEPHYIO MH(POPMALIMIO B ClIyyae HAIWYMsI IPOTUBOPEUUBON MK
KOH(JIMKTHOW CUTYaLlUH.

IInanupyemsble pe3yjbTaThl peanusanuu nporpamMmmsl «@opvuposanne UKT-
KOMIIETEHTHOCTH 00y4YaIoIIMXCs)» CPeICTBAMU NpeIMeTa XMMHH:

VYyamuiics 8 kilacca Hay4uTCA:

* BBICTYIIATh C ayJAHOBUJICONOICPKKOM, BKIIIOUasi BEICTYIUIEHHE NIEPE]] IUCTaHIMOHHON
ayIUTOPUEH;

* y4acTBOBaTh B OOCYXKIEHUH (ay1M0oBUA€0(OpYyM, TEKCTOBBIN PopyMm) C
MCII0JIb30BaHUEM BO3MOKHOCTEN VIHTEpHETA;

* HCII0JIb30BAaTh BO3MOKHOCTH 3JIEKTPOHHOM MOYTHI 1711 THPOPMAIIMOHHOTO OOMEHa;

* BECTH JIMUHBINA JHEBHUK (0JI0T) C HCIOIB30BaHUEM BO3MOXKHOCTeN MHTepHeTa;

* OCYUIECTBJIATH 00pa30BaTEIbHOE B3aUMO/IEHCTBIE B MH(OPMAIITMOHHOM MPOCTPAHCTBE
00pa30BaTENLHOTO yUpex/1eHus (IT0JydeHNEe U BBIIOJIHEHUE 3a/1aHUi, TOTyYeHHe
KOMMEHTapHEB, COBEPIICHCTBOBAHUE CBOEH paboThI, hopmMupoBanue moptdomano);

* co0MI0/1aTh HOPMBI HH(POPMALIMOHHOM KYJIBTYpBI, STUKU U NIPaBa; ¢ yBaKCHUEM
OTHOCUTHCS K 4aCTHOM MH(OpMauy U NHPOPMAIIMOHHBIM MpaBaM APYTUX JIIOEH.

* HCIOJIB30BATh PAa3IUYHbIe TPUEMBI TTOMCKa HHPOpMaluu B MHTepHETE, TOMCKOBBIE
CEPBHCHI, CTPOUTH 3aMPOCHI JIJIs MOMCKA MH(OPMALIMK U aHAJTU3UPOBATh PE3yIbTaThl IOUCKA,

* HCIOJIB30BATh MPUEMBI TIOMCKA MH(OPMAIINK Ha MEPCOHAIEHOM KOMITbIOTEPE, B
MH(OPMaLIMOHHOMN CpeJie YUpexkIeHUs U B 00pa30BaTeIbHOM NPOCTPAHCTBE;

* UCIOJIB30BATh PA3INUHbIe OUOINOTEYHBIE, B TOM YHCIIE AJIEKTPOHHBIE, KATAIOTH IS
MOKCKA HEOOXOAUMBIX KHUT

* HCKaTh MH(OPMAIIHIO B Pa3IMYHBIX 0a3ax JaHHBIX, CO3/1aBaTh U 3aMOJIHATH 0a3bl
JAHHBIX, B YACTHOCTH HCIIOJIb30BaTh PA3IUYHbIE ONPEIETUTENH;

* (hopMupoBaTh COOCTBEHHOE MH(DOPMAITMIOHHOE MPOCTPAHCTBO: CO3/1aBaTh CUCTEMBbI
NarnoK U pa3MellaTh B HUX HY’KHbIE HH()OPMaIMOHHbIE HICTOUYHUKH, pa3MelaTb HH(HOPMAILHIO B
WNHurepHere.



* BBOAUTH PE3YJIbTAThl H3MEPEHH U Apyrue HUQpoBbIe TaHHbIE IS UX 00paboTKH, B
TOM YHCJIE CTATUCTHYECKON U BU3yaIn3aluy,

* IPOBOJUTH 3KCIIEPUMEHTBI U MCCIIEA0BAaHUs B BUPTYaIbHBIX JIAOOpATOPUIX

VYyamuiics 8 kilacca IoJIy4uT BO3MOXKHOCTb HAYYUThCSL:

* B3aMMO/ICHCTBOBATh B COIIMATIBHBIX CETSIX, pab0TaTh B IPYIIE HAJ COOOIICHUEM (BHKH);

* y4acTBOBaTh B (pOpyMax B COLMAIBHBIX 00Pa30BATENIbHBIX CETAX;

* B3aUMO/JICHCTBOBATH C ITAPTHEPAMMU C UCIIOIB30BAHUEM BO3MOXKHOCTEN HTEpHETA.

* CO3JaBaTh U 3aI0JIHATh Pa3JIUYHbIE OIIPEIEIUTENHN;

* UCTIOJIB30BAThH Pa3IUHbIC TPUEMBI ToMcKa nHpopMaru B IHTepHETE B X0/1€ yueOHOU
JESATEIIBHOCTH.

* IPOBOJUTH €CTECTBEHHO-HAYUHBIE U COLIMAJIbHBIE N3MEPEHUS, BBOJUTD PE3YJIbTaThl
U3MEPEHUN U APYrux HUQPPOBBIX JaHHBIX U 00padaThIBaTh UX, B TOM YHUCJIE CTATUCTHUYECKHU U C
IIOMOUIbIO BU3YaAJIU3ALIH;

* aHAJIM3UPOBATH PE3YJIbTAThl CBOCH JCATEIBHOCTH U 3aTPAaYNBAEMBIX PECYPCOB.

IInanupyemMsble pe3yJbTaThl peaau3anu nporpaMmbl «OCHOBBI yueOHO-
HCCJICJ0BATEIbCKOM U MPOCKTHOM 1eITeIbHOCTH» CPEACTBAMM NPEIMeTa XUMHH:

VYyamuiics 8 kilacca HayuuTCs:

* [UTAHUPOBATh U BBINOJIHATH Y4€OHOE MCCIIEJOBAHNE U YUEOHBIH MTPOEKT, UCIOb3Ys
000pyi0BaHuE, MOJIENIN, METO/IbI U IPUEMBI, aJIEKBaTHBIE UCCIIEYEMON IPOOIEME;

* BEIOUPATh U UCIOJIB30BaTh METO/IbI, pEJIEBAaHTHBIE pacCMaTpUBaEMOl polieme;

* pacro3HaBaTh U CTaBUTh BOIIPOCHI, OTBETHI HA KOTOPbIE MOTYT OBITh IOJYyYEHBI TYTEM
HAY4YHOT'O UCCIIEJIOBAaHUs, OTOUPATh a/IeKBaTHBIE METO/IbI HCCIIEA0BaHMS, (DOPMYIUPOBAThH
BBITEKAIOIINE U3 UCCIIEI0BAHNUS BBIBOIBI;

* HCIOJIb30BATh TAKHE €CTECTBEHHO-HAYYHbIE METO/Ibl M IPUEMBI, KaK HaOI0CHNUE,
MOCTAaHOBKA MPOOJIEMBI, BEIIBIDKEHHE «XOPOIIEH THIIOTE3bI», SKCIIEPUMEHT, MOJICIIUPOBAaHUE,
UCIIOJIb30BaHUE MAaTEMAaTUYECKUX MOJEJIeH, TeopeTuueckoe 000CHOBaHHE, YCTAHOBJICHUE
IpaHULl IPUMEHUMOCTH MOJIEIIN/TEOPUH;

* ICHO, JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY 3PEHUS, UCIOIb30BaTh SI3bIKOBBIE
CpeNCTBa, aJIeKBaTHBIE 00CYK1aeMOol TpodIeme;

* OTIIMYATh (PAKTHI OT CY)KJCHUI, MHEHUH U OLIEHOK, KpUTHUYECKH OTHOCUTBHCS K
CYKICHHSIM, MHEHHUSM, OLIEHKaM, pEKOHCTPYHPOBAaTh UX OCHOBAHUS;

* BUJIETh U KOMMEHTHPOBATH CBA3b HAYYHOI'O 3HAHUS U [ICHHOCTHBIX YCTAHOBOK,
MOpaJIbHBIX CYKJIEHUH NPU MOJy4YE€HUH, PACIPOCTPAHEHUHU U IPUMEHEHUH Hay4YHOTO 3HAHUSI.

VYyamuiics 8 kiacca IMoxy4uT BO3MOKHOCTb HAYYUThCSI:

* CaMOCTOSITENIbHO 33 yMbIBaTh, INIAHUPOBATH U BBINOIHATH yU€OHOE UCCIIEI0OBaHHE,
y4eOHBII U COLMAIbHBINA TPOEKT;

* UCII0JIB30BATh JOTAIKY, 03apEHNE, HHTYHUIHIO;

* HCIOJIB30BATh TAKHE €CTECTBEHHO-HAYYHbIE METO/IbI M MPUEMBI, KaK aOCTparupoBaHue
OT MPUBXOIAMIHNX (aKTOPOB, MPOBEPKA Ha COBMECTUMOCTh C IPYTMMH U3BECTHBIMU (DaKTaMu;

* [[eJICHATPABJICHHO U OCO3HAHHO Pa3BUBATh CBOM KOMMYHUKAaTUBHBIE CTIOCOOHOCTH,
OCBaMBaTh HOBbIE S3BIKOBHIE CPE/CTBA;

* 0CO3HaBaTh CBOIO OTBETCTBEHHOCTH 3a JOCTOBEPHOCTH ITOJIYYEHHBIX 3HAHUH, 32
KayeCTBO BBITIOJHEHHOTO MTPOEKTA.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A KYPCA XMMIMU 9 KITACCA.

@®I'OC HOBOTO MOKOJIEHUSI YCTAHABIMBAET TPEOOBAHUSI K IMYHOCTHBIM,
METaINpeIMETHBIM U TPEAMETHBIM pe3ysibTaTaM 00y4aroIuXCsl.

JlesiTenbHOCTh 00Pa30BaTEIBLHOTO YUPEKICHUS 00IIero 00pa3oBaHus B O0yUeHUH XUMUU
JIOJDKHA OBITh HAaNpaBiieHa Ha JOCTIHKEHHE 00YUYaIOIMMUCS CIEAYIOMUX JHYHOCTHBIX
pe3yJIbTaTOB:



- B YeHHOCMHO-0PUEHMAYUOHHOUL cghepe : TyBCTBO TOPAOCTHU 3a POCCUHCKYIO

XUMHUUYECKYIO HAyKy, TYMaHU3M, OTHOLIEHHE K TPYAY, LIEJIEyCTPEMIICHHOCTD; BOCIIUTAHUE
OTBETCTBEHHOT'0 OTHOIIEHUS K MPHPOJIC; CTPEMIICHHE K 3J0POBOMY 00pa3y JKHU3HU;
(GopMHpPOBAHNE XUMHUKO- SKOJITUYECKOH KYJIbTYPBbI, SIBISIOIIEHCS COCTAaBHOM YacThbIO
HKOJIOTHYECKOM U 00IIel KyIbTyphl, U HAYYHOTO MUPOBO3PEHHUS;

- B mpy0oeoli cghepe : TOTOBHOCTb K OCO3HAHHOMY BBIOODPY JajbHEHIIEH
00pa30BaTeNbHON TPACKTOPUH, YMEHHUE OLIEHUBATh CUTYALMIO U ONIEpaTUBHO IPUHUMATH
peLIeHMs], HaXOAUTh aJIeKBAaTHbIE CIIOCOOBI TOBEIEHUS U B3aUMOJICHCTBUS C MTAPTHEPAMHU BO
BpeMsl y4eOHOIM U UTPOBOM 1€ATENBHOCTH; Pa3BUTHE TOTOBHOCTHU K PELLIEHUIO TBOPUYECKUX 3a/1ay,
CHOCOOHOCTH OLICHUBATh MPOOJIEMHBIE CUTYallUU U OIIEpaTUBHO IPUHUMATh OTBETCTBEHHBIE
pELICHHS B PA3JIMYHBIX MPOTYKTUBHBIX BUAAX EATEIHHOCTH ( yueOHas, TOMCKOBO-
UCCIIe10BaTEbCKasl, IPOEKTOPHAs, KPYKKOBas U 1p);

- B no3HasamenbHol (KOTHUTUBHOW, HHTEJICKTYAIbHOM) cepe — ymMeHue
YIPaBJIATh CBOEH O3HABATENbHON AEATENbHOCTHIO,(DOPMUPOBAHKE T03HABATEIILHOY U
MH(OPMaLIMOHHON KYJIBTYphI, B TOM YUCIIE Pa3BUTHE HABBIKOB CAMOCTOSATEIbHON PabOTHI C
y4eOHBIMH TOCOOUSMU, KHUTAMU,JJOCTYITHBIMU COBPEMEHHBIMU UH()OPMAIIIOHHBIMU
TEXHOJIOTUSIMHU.

MeTtanpeaMeTHBIMH PE3YJIbTaTaMU OCBOEHUS BBIITYCKHUKAMHW OCHOBHOM IIKOJIBI
IIPOrpaMMBbI 110 XUMUU SBJISIFOTCS:

- HCIIOJIb30BAHUE YMEHUU U HAaBBIKOB PA3JIU4HbIX BUJOB I103HABATEIbHON JACSITEIBHOCTH,
IPUMEHEHHE OCHOBHBIX METO/IOB IMO3HAHUS (CHCTEMHO-UH(POPMAIIMOHHBIN aHAIIN3,
MO/JIEJIMPOBaHKE,HAOIIOACHNUE, ) A1 U3YyUEHHUS PA3IMUYHBIX CTOPOH OKPY>KarolleH
JIEHCTBUTEIIFHOCTH,

- HCIOJIb30BAHNE OCHOBHBIX MHTEIUICKTYAJIbHBIX onepanuii: popMyaupoBaHue rumnoTes,
aHaJM3 ¥ CUHTE3, CpPaBHEHHUE, 0000IICHNE, CHCTEeMaTH3aIHs, BEISIBICHUE TPUYHMHHO-
CJIEICTBEHHBIX CBS3€H, IIOUCK aHAJIOIOB;

- YMEHHE FeHepUpOBaTh UJEU U ONPEIENITh CPEICTBA, HEOOXOIUMBIE I UX
peannsanuy;

- YMEHHE ONpPENeNsITh LIEeIU U 3a/1a4M JIeATeIbHOCTH, BBIOMPATh CPEICTBA peanu3alun
LIEJIM U IPUMEHATh UX Ha IIPAKTHKE;

- HCII0JIb30BAHUE PA3IMYHBIX HICTOYHHUKOB JUISl MOIYYEHUSI XUMUYECKON HHPOpMaIUY;

-OBJIaJICHHE HaBBIKAMU CAMOCTOSITEIILHOI'O IPUOOPETEHNS HOBBIX 3HAHUH, OpraHU3aluu
yueOHO! e TeIbHOCTH, TOMCKA CPEICTB €€ OCYIIECTBICHUS;

-yMEHHE IUIaHUPOBaTh, KOHTPOJIMPOBATH U OLICHUBATh Y4eOHbIE JIeHCTBUS B
COOTBETCTBUU C [TOCTABJIEHHOM 3a/1a4eil U yCIOBUSIMU €€ pealln3allly;

-[IOHUMaHue NMPOoOJIeMbl, YMEHHE CTaBUTh BONPOCHI, BBIIBUTaTh THIIOTE3Y, J1aBaTh
orpezieNieHus] HOHITUAM, KJIaCCU(PUIIMPOBATh, CTYKTYpUpPOBaTh MaTepra, POBOJUTh
HKCIEPUMEHTBI, apIYMEHTHPOBATh COOCTBEHHYIO MO3HIINIO, (POPMYIUPOBATH BHIBOJBI U
3aKIJIIOUEHUS;

- YMEHHUE BOCIPUHUMATh, CHCTEMATU3UPOBATh U MPEIbSIBIATH HH(POPMAIUIO B
CJIOBECHOM, 00pa3Hoil, CHMBOIMYECKOH opmax u nepepadaThiBaTh MOITYYCHHYIO HHPOPMAIUIO
B COOTBETCTBUU C ITOCTABJICHHBIMU 33a4aMH;

- YMEHHE NePeBOIUTh HHPOPMAIUIO U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

-yMeHHEe CBOOOHO, MPABUIIBHO MU3JIaraTh CBOM MBICIH B YCTHOM U MHUCHbMEHHOMH (hopMe;

- CIIOCOOHOCTh OPTaHU30BBIBATH CBOIO )KU3Hb B COOTBETCTBHHM C OOIIIECTBEHHO
3HaYMMBIMH [IPEJCTABICHUSIMU O 3I0POBOM 00pa3e KMU3HU;

-BBINIOJIHEHNE TIO3HABATENbHBIX U MPAKTUYECKUX 3aJlaHUH, B TOM UHUCJIE C
MCII0JIb30BaHUEM IPOEKTHOM JEATENBHOCTH, HA YPOKaX U B IOCTYITHOM COLMANIbHOM IPAKTHKE;

- YMEHHE B3aUMOJIEHCTBOBATH C JTIOAbMH, pab0TaTh B KOJIIIEKTHBE;

- OBJIAJICHUE CBEJICHUSIMH O CYLTHOCTH U OCOOEHHOCTSIX 00BEKTOB, MPOLIECCOB U SIBICHUI
NEUCTBUTEILHOCTH



IIpenmMeTHBIMH pe3ylbTaTaMU OCBOSHUS BBIMTYCKHUKAMH OCHOBHOH IIIKOJIBI TPOTPaMMBI
110 XUMUH SIBIISIFOTCSI:

B nosnasamenvhoii cgepe:

- IaBaTh OIpE/IeTICHUS U3yUYECHHBIX MOHATUI: BEIIECTBO (XUMUYECKUI DJIEMEHT, aTOM,
WOH, MOJICKYJIa, KPUCTAIUTMYECKAs PEIeTKa, BEIIECTBO, IPOCTHIE M CIOKHBIC BEIIECTBA,
XuMH4eckas popmysa, OTHOCUTENIbHAS aTOMHAsi Macca, OTHOCUTEIbHAsI MOJIEKYJIIpHAsl Macca,
BaJICHTHOCTh, OKCH/IbI, KHUCJIOThI, OCHOBAHUS, COJIU, aM(OTEPHOCTh, HHIUKATOP, TIEPUOTUICCKUI
3aKOH, IEPUOANYECKasl CUCTeMa, IEpUOoANYecKas Tabsnla, H30TOIbI, XUMUYECKas CBA3b,
AIIEKTPOOTPHUIIATEIILHOCTh, CTETICHb OKUCIICHHUS ); XUMUYECKasl Peakiusl (XUMUIECKOe ypaBHEHUE,
OKHCJICHHE, BOCCTAHOBJICHUE), TEHETHUECKasl CBA3b, SJICKTPOIUTUYECKAS JUCCOIHAIIHS,
CKOPOCTh XUMUYECKOM PEaKIUU, TUAPOIIN3, AJULTOTPOIIHSI,

- OIIUCBIBATH JEMOHCTPALIMOHHBIE U CAMOCTOATEIBHO MPOBEICHHBIE HKCIIEPUMEHTHI,
UCTIOJB3YS JIJISl 3TOTO €CTECTBEHHBIN (PYCCKHUIN) SI3BIK U S3BIK XHUMHH,

- OIIUCBIBATD U PA3JINYaTh U3yYCHHbIE KJIACChl HEOPTAaHUYECKUX COCMHEHUH, IPOCThIE U
CJIOXKHBIC BEIIECTBA, XHMHUCCKHUE PEAKITUY;

- KJ1accu(UUUPOBATh U3YYCHHBIE OOBEKTHI U SIBICHUS,

- Ha0JIFO1aTh JIEMOHCTPHPYEMBIE H CAMOCTOSITEIIBHO TIPOBOJMMEBIE OIBITHI, X UMUYCCKUE
peaKIuu, NPOTEKAIOIINE B IPUPOJIE U B OBITY;

- JIeIaTh BBIBOJIBI M YMO3AKITFOUCHHS U3 HAOFOICHUN, H3yYeHHBIX XUMUYECKUX
3aKOHOMEPHOCTEH, TPOrHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIIECTB MO aHAJIOTHH CO
CBOMCTBAMM M3YyYEHHBIX;

- CTPYKTYPHUPOBATh U3yYEHHBIH MaTepual U XUMHUUECKYIO HH(OPMALIKIO, TOTyYEHHYIO U3
JIPYTHX UCTOYHHUKOB;

- MOJCNTUPOBATH CTPOEHUE aTOMOB 3JIEMEHTOB MIEPBOT'O — TPETHETO MEPUOIOB (B paMKax
W3YYCHHBIX MOJIOKeHUH Teopun D. Pesepdopaa), crpoeHne mpocTelmmx MOJICKYI.

B yennocmmuo-opuenmayuonnoti cgepe:

- aHAJIM3UPOBATH U OLIEHWBATH MOCIIEACTBHS JIIsI OKPYKAIOIICH Cpe/Ibl OBITOBON U
MIPOU3BOJICTBEHHOMU JESITENFHOCTH YENIOBEKA, CBI3aHHO ¢ MepepadoTKOMN BEIIECTB;

-IIOHUMATh 3HAYCHUE HAYYHBIX 3HAHUH JIJIS a/IalTaIl[iU YeJI0BeKa B COBPEMEHHOM
JTUHAMHYHO U3MEHSIONIEMCS U Pa3BUBAOILIEMCSI MUPE, BOZMOKHOCTh Pa3yMHOTO HCIIOIb30BaHUS
JOCTYIKEHUH HAYKH ¥ COBPEMEHHBIX TEXHOJIOTHH JIJIS TabHEHIIIero pa3BUTHUS Y€JIOBEUECKOTO
o01iecTBa.

B mpyooeoti cihepe:

- POBOJUTH XUMUYECKHUI SKCTIEPUMEHT, 0OpaliaTbcs ¢ BEIIECTBAMHU, UCTIOIb3YEMbIMU B
IKCIIEPUMEHTAIHLHOM MTO3HAHUYM XUMHUU M B IIOBCEAHEBHOW KU3HHU, B COOTBETCTBHH C TIPABHIIAMU
TEXHHUKHU 0€30MacTHOCTH.

B cgepe b6ezonacnocmu srcuznedesmenvrocmu.

- OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABJICHUSIX, 0KOTaX U APYTUX TPaBMax, CBI3aHHBIX
C BEIIECTBAMU U JIaOOpaTOPHBIM 000PYIOBAHUEM.

B pe3ysabTare nzyueHus XuMHuu B Kypce 9 kiiacca ydeHHK /10/2KeH

3HATH/MIOHUMATD:

- XUMUYECKYI0 CUMBOIUKY: 3HAKU XUMHUECKUX dJIEMEHTOB, (DOPMYIIBI XUMUYECKUX
BEIICCTB M YPABHECHUS XUMHYCCKHUX PEAKIIHIA,

- 6alICHell e XUmMuyecKue NOHAmMUA: XUMAYECKUH 2JIEMEHT, aTOM, MOJIEKYIIa,
OTHOCHUTEIIbHBIC aTOMHAsI K MOJICKYJISIpHASE MACChI, MOH, XUMHUYECKas CBS3b, BEIIECTRO,
KJIacCU(UKaIKs BEUIECTB, MOJIb, MOJIIPHAs Macca, MOJISIPHBINA 00BEM, XUMUUECKast peakius,
KJTAaCCU(UKAIIUS PEAKITUH, FITCKTPOJIAT

Y HEDJIEKTPOIUT, SICKTPOIUTUYECKAS JUCCOIUAIIHS, OKUCIUTENIh U BOCCTAHOBUTEIb,
OKHCJICHHE U BOCCTaHOBJICHUE;

- OCHOGHbIE 3AKOHbL XUMUN: COXPAHEHUS MacChl BEIIECTB, IOCTOSTHCTBA COCTaBa
BEIIIECTBA, 3aKOH ABOTAJIPO , NEPUOJANYECKUN 3aKOH;




- IepBOHAYAIbHBIE IPECTABICHUS 00 OPraHMUECKUX BEIIECTBAX : CTPOCHUE
OpPraHUYECKUX BEIIECTB ; YIIIEBOIOPO/IbI- METAH,3TaH, 3THJIEH; KUCIOPO0COAepKaIlne
OpPraHUYeCKHEe COSUHEHUS: CIIUPTHI-METAHOI, 3TAHOJI, TNINIEPUH; KApOOHOBBIE KHCIIOTHI ;
OMOJIOrMYECKH BaXKHbIE BELIECTBA : JKUPBI, YIIIEBOIbI, JKUPbI, OCIKH.

yMeTh:

- HA3b16aMb XUMUYECKHE HJIEMEHTBI, COSJMHEHUS U3yUEHHBIX KI1aCCOB;

- 00bACHAmMb PU3MUECKUI CMBICIT aTOMHOTO (TIOPSIIKOBOT0) HOMEPa XUMUYECKOTO
3JIEMEHTa, HOMEPOB IPYIIIBI U IEPUO/IA, K KOTOPBIM 3JIEMEHT IPUHAIEKUT B IEPUOINIECKOI
cucreMme 1. 1. MenieneeBa; 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB B IIPEIeIax
MaJIbIX M IVIABHBIX MMOATPYIII; CYIIHOCTh PEAKIIMA HOHHOTO 0OMEHa;

- Xapakmepu306amsb XUMUYECKUE 3JIEMEHTHI (OT BOJIOPOAA 1O KaJIbLKs) HA OCHOBE UX
MOJIOXKEHUS B nepuoanydeckot cucreme /. U.

MenpeneeBa 1 0COOEHHOCTEN CTPOEHUS UX aTOMOB; CBSI3b MEXIY COCTaBOM, CTPOCHUEM
U CBOMCTBAMU BEILECTB; XUMHUECKUE CBOICTBA OCHOBHBIX

KJIACCOB HEOPTraHMYECKUX BEIIECTB;

- onpedenamp COCTAaB BELIECTB N0 UX (HOpMysIaM, IPUHAAJIEKHOCTh BEILIECTB K
OIpEIeIEHHOMY KJIacCy COEJUHEHUH, TUIIl XUMHUUECKUX PEaKILIMii, BaJIECHTHOCTb U CTEIICHb
OKHCJICHHSI 3JIEMEHTA B COEAMHEHUSIX, TUIl XUMUYECKOM CBSA3H B COEMHEHUSIX, BO3MOXKHOCTb
IIPOTEKaHUs PEaKLUN

HMOHHOT0 0OMeHa;

- cocmaename GOPMYIIbI HEOPraHUIECKUX COSTMHEHUN U3YUYSHHBIX KIJIACCOB; CXEMBI
CTPOEHUs aTOMOB NepBbIX 20 31eMeHTOB nepuoandeckoit cuctems! /1. . Menzaeneesa;
YPaBHEHUS XUMHYECKHUX PEaKIIMii;

- 0Opawampca ¢ XMMUYECKOH 1OCy101 U 1a00paTOpHBIM 000pyI0BaHUEM;

- PAcno3Haeamsy ONbIMHBLIM HYMeM KUCIOPOJ, BOAOPO, YIJIEKUCIIBIN a3, aMMHAK;
pacTBOPBI KUCJIOT U LIETOYEH, XJIOpHI-, CyabdaT-, KapOOHAT-UOHBI;

- 8bIYUCAAMB MACCOBYIO JIOJIO0 XMMHUECKOT'0 3JIEMEHTa 110 (opMyJie COSTUHEHMUS;
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE; KOJUUECTBO BEIIECTBA, 00BEM UM MAccy 1O
KOJIMUECTBY BEILECTBA, 00bEMY MJIM MacCe peareHTOB WK IPOAYKTOB PEaKIIHH;

-IPOBO/IUTH CAMOCTOSITENIbHBIN MOUCK XUMHUECKOH NH(POPMALIUU C HCIIOTIb30BAHUEM
Pa3IUYHBIX HCTOYHUKOB ( HAyYHO- MOMYJISIPHBIE U3aHMsI, KOMIIBIOTEPHbIE UICTOYHUKHU JAHHBIX ,
pecypcbl HTEepHETA)

HCII0JIb30BATH NPHOOpPETEeHHbIE 3HAHNSA U YMEHHS B NIPAKTHYECKON 1esiTeJIbHOCTH 1
IOBCE/AHEBHOW KM3HH:

- Ju1st 0e30macHOro 0OpalleHus ¢ BEIIECTBAMU U MaTepuaiaMy;

- DKOJIOTMYECKH IPaMOTHOIO ITOBE/ICHUS B OKPYXKaIOLIeH cpene;

- OLICHKU BJIMSIHUS XUMUYECKOTO 3arpsi3HEHUS OKPY>KAIOILel Cpeibl Ha OPraHu3M
4eJI0BEKa;

- KPUTUYECKOM OIIEHKU MH(POPMAINH O BEIIECTBAX, UCIIOJIb3yEMBIX B OBITY;

- IPUTOTOBJIEHUS PACTBOPOB 3aJaHHOW KOHIIEHTPAI1H.

Conepxanue
Pasznen 1 OcHOBHBIC NOHATHSA XMMHUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX
npeacTaBJIeHUH)

Tema 1 [lepBoHaYanbHbIe XUMHYECKHE NIOHATHS.

[TepBoHauanbHble XUMHUYECKUE MOHATHS. [IpeamMer Xumuu. Xumus kax uacme
ecmecmeo3nanus. Bewyecmea u ux ceoticmea.MeTo/Ipl IO3HAHUS B XMMUH: HAOJIIOICHHE,
IKCIIEPUMEHT, U3MepeHHe. VICTOUHUKN XUMUIECKOH HHpOpMAIIUU: XUMUYECKas TUTEpaTypa,
Wutepuer. Ilpuemst bezonacuoti pabomoel ¢ 060pyoosanuem u sewecmsamu. Cmpoerue
NAGMEHU.



du3nuecKue SBICHUS U XUMUYECKUE peakuuu. [Ipu3Haku XUMUYECKUX peakuil U
YCIIOBHSI BOBHUKHOBEHUS U TEUEHUS] XUMUYECKUX PEaKIIHil.

ATOMBI, MOJIEKYJIbI U MOHBI. OTHOCUTEIbHASL AaTOMHAsl Macca. 3HAKU XUMUYECKUX
3JIEMEHTOB.

Amommno-monexynsaproe yuenue. 3aKOH COXPAHEHNSI MacChl BEUIECTB IIPU XUMHUUYECKUX
peakumsx. Kuzuo u desmenvnocmo M. B. Jlomonocosa. Xumudeckue ypaBHeHUs. THIIBI
XUMUYECKUX PEaKLUi: peakliMi COCIMHEHUS, Pa3JI0KEHUs, 3aMEIICHUSI.

KoaddunmenTs! B ypaBHEHUAX XUMUYECKUX PEAKI[Hil, KAK OTHOILIEHUS KOJINYECTB
BEIIIECTB, BCTYMAIOIINX U 00Pa3yIONUXCS B PE3YJIbTaTe XUMUICCKOU PEAKIUH.

BanenTHOCTh XUMHUYECKUX 37IeMeHTOB. CocTaBiieHrne (opMysl OMHAPHBIX COSTUHEHHM 110
BaJICHTHOCTH aTOMOB XMMHUYECKHX AJIEMEHTOB M ONpPE/EIeHNE BaJICHTHOCTH aTOMOB
XUMHUYECKHX 3JIEMEHTOB 0 (popMysiaM OMHAPHBIX COSTMHECHUN.

JdemoHcTpauuu:

O3HakomIIeHHE C JTA0OPaTOPHBIM 000PYIOBAHUEM; PUEMBI O€30ITACHOM pabOTHI C HUM.
CnocoObl OYMCTKH BEIIECTB: KPUCTAIUIN3AIMS, TUCTUILISALHUS.

HarpeBanue caxapa. Harpesanue napaduna. BzanmopaelicTie pacTBopoB: kapOoHaTa
HATpPUS U CONISTHOM KHUCNOThI, cynbdara meau(Il) u runpokcuna natpus. Bzaumopeiicraue
cBexeocaxaeHHoro ruapokcua meau(ll) ¢ pactBopom riroKo3bl IpU OOBIYHBIX YCIOBUSAX U IIPU
HarpeBaHuM.

[[TapocTep:kHEBbIE MOJEIN MOJIEKY]I METaHA, AMMHAKa, BOJIBI.

IIpakTnyeckas padora 1

[Ipuemsl 6e30macHo padboThl ¢ 000pyI0OBaHUEM U BelecTBaMu. CTpOEHHE MJIaMEHH.

JlabGopaTopHble ONBITHI:

PaccmoTtpenue BeliecTB ¢ pa3inyHbIMU (PU3MUECKUMU CBOMcTBaMU. Pa3nenenue cMmecu ¢
noMoIIbI0 Maruuta. [IpumMeps! Gu3nUecKux U XUMHUYECKHUX SBICHHIA.

O3HakomIeHHE C 00pa3IaMu MPOCTHIX (METAJJIbI U HEMETAJUIBI) M CIIOKHBIX BEIECTB,
MUHEPAJIOB U TOPHBIX MMOPO/I.

Paznosxxenne ocHoBHoro kapoonara meau(Il). Peakius 3aMenieHust MeIn xKene30M.

YnpaxkHeHus U 3a1a4u:

VYrpaxHeHus: Ha ONpe/elIeHNE BAICHTHOCTH 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX.

YrpakHeHus: Ha cocTaBiieHrne (OpMyIl OMHAPHBIX COSTUHEHUH 110 N3BECTHOM
BaJICHTHOCTH.

VYrpaxHeHus: Ha ONPEeETICHUE COCTaBa MPOCTEHIINX COEAMHEHUH IO UX XUMHUYECKUM
dbopmynam.

VYrpaxHeHus: B COCTaBJIEHUN XUMUYECKHUX YPAaBHEHMII.

Heo0xonumoe o6opynoBanme:

[Tepuoanueckas cuctema xumudeckux snemenToB J[. . Menneneesa. (IICXD)

[lapocTepKHEBbIE MOAEIN MOJIEKYIL.

Mopenu KpUCTAIIMYECKUX PELIETOK.

XUMHYECKUE PEaKTUBBI M 000PYIOBAaHUE B COOTBETCTBUH C METOUYECKUMH YKAa3aHUSIMH
K IEMOHCTPAIIMOHHBIM OTIBITAM U MPAKTUYECKUM padoTaM.

Tema 2 Kucsiopoa.

Kucnopon. Haxoocoenue 6 npupooe. [lonyuenue xuciopooa 8 nabopamopuu u
npomviunenHocmu. Qusuueckue u xumuieckue ceoticmsa Kuciopooa. I'openue.
Oxcunpl./Ipumenenue kuciopooa. Kpyeosopom xuciopooa 6 npupooe. O30n, ariomponus
Kucnaopooa. Bo3ayx u ero cocraB. 3awuma ammocgeprnozo 6030yxa om 3azpa3HeHul.

JdemoHcTpauuu:

duznyeckue U XMMHUYECKHe CBOMCTBa Kucnopoza. [lonydenue u cobupanue Kuciopoaa
METO/IOM BBITECHEHUS BO3JIyXa M METOJOM BBITECHEHUS BOJIBL. Y CJIOBUSI BOSHUKHOBEHUS H
MPEKPAIIECHUS TOPEHUSI.



IIpakTuyeckas padora 2

[TonydyeHue u cBOMCTBA KUCIOPOA.

JlabopaTopHblie ONbITHI:

O3zHakoMJyieHHEe ¢ 00pa3aMu OKCHJIOB.

YnpaxHeHus v 3a/1a4u:

VYnpakHeHust Ha cocTaBiieHHe (OPMYJT OKCHAOB MO U3BECTHON BaJICHTHOCTH.

VYipaxHeHus B COCTaBICHUU YPAaBHEHUM PEaKIUI TOPEHUS CIIOKHBIX BEILECTB.

Heo0xoaquMmoe o0opyaoBanue:

[lepuoanueckas cucrema xummuueckux 3mementoB J1. . Menneneesa. (IICXDJ)

XUMUYECKHE PEaKTUBBI U 000PYIOBaHHE B COOTBETCTBUU C METOAMYECKUMHU yKa3aHUSIMU
K JIEMOHCTPAIIMOHHBIM OMBITAM U MPAKTUIECKUM paboTam.

Tema 3 Bogopon.

Bonopon. Haxoorcoenue 6 npupooe. Ilonyuenue 600opooa 6 nabopamopuu u
npomuvluLienHocmu. Pusuyeckue u xumuieckue ceoucmea 6000pooa. Booopoo —
soccmanosumenwv. Mepuvl bezonacnocmu npu pabome ¢ 6000pooom. Ilpumenenue 6odopooa.

JdemoHcTpaumu:

[Tonyuenue Bomopoza B anmnapare Kumma, mpoBepka BoJI0poja Ha YUCTOTY, TOPEHUE
BOJIOPOJIa HAa BO3JIyXE M B KUCIIOPOJE, COOMpaHKe BOJOPO/Ia METOJOM BEITECHCHHEM BO3TyXa H
BOJIBI.

IpakTnyeckas padora 3

[Tonydenue Boopoaa U UCCIETOBAHHUE €TI0 CBOICTB.

JlaGopaTopHbIe ONBITHI:

B3aunmopeiictBue Bogopoaa ¢ okcuaom meau (11)

YrpakHeHus1 U 3aa4U:

YnpakHeHust Ha cocTaBiieHrne (OPMYII COETMHEHUH 0 U3BECTHOM BaJIGHTHOCTH.

VYpaxHeHUs B COCTaBIEHUH XUMHUYECKUX YPABHCHUH.

Heo0xonumoe obopynoBanme:

[Tepuonnueckas cuctema xumudeckux 3meMenToB [1. 1. Menaeneena. (IICXDJ)

XUMUYECKUE PEaKTUBBI U 000PYJIOBaHHE B COOTBETCTBUU C METOAMUECKUMHU YKa3aHUSIMU
K IEMOHCTPAIIMOHHBIM OTIBITAM.

Tema 4 PacTtBopsl. Boaa.

Boga. Bona B mpupoze u criocoObl €€ 04iCTKH. Adpaiusi BOJbL. Xumuueckue ceoucmaea
600bl. B3anmoielicTBiE BOJIBI C OKCUAAMHU METAINIOB U HEMETAJUIOB. [Ipumenenue 600vl. Booa —
pacmeopumens. Pacmeopumocms eeugecma 6 sooe. Maccosas 00151 pacmeopeHHo20 eeuecmaa.

JdemoHcTpaumu:

Amnanu3s Bonbl. CuHTEe3 BoJbl. B3aumoelicTBre BO/IbI C HATPUEM, MATHUEM, OKCHUIOM
KaJbIus, okcuaoM yriaeposa (IV)u ucnpiTaHre morydeHHbIX PaCTBOPOB UHIUKATOPOM.

IIpakTnuyeckas padora 4

[IpuroroBnenne pacTBOPOB COJIEH € OMPEIETEHHON MaCCOBOU JT0JIEU paCTBOPEHHOTO
BELIECTBA.

YnpaxkHeHus U 3a1a4U:

Haxoienne MaccoBoi 0JIM paCTBOPEHHOIO BEILIECTBA B paCTBOPE.

Brruucnenne Maccel pacCTBOPEHHOTO BEIIECTBA M BOJBI TSI IPUTOTOBIICHUS PACTBOPA
ONpeIeTICHHON KOHIEHTPALINH.

Heo0xoaquMoe o0opyaoBanue:

[Tepuoanueckas cuctema xumudeckux snemenToB J[. . Menneneesa. (IICXD)

XUMHYECKUE PEaKTUBBI M 000PY/IOBAaHUE B COOTBETCTBUH C METOUYECKUMH YKAa3aHUSIMH
K IEMOHCTPAIIMOHHBIM OMBITAM U MPAKTUYECKUM paboTaM.

Tema 5 KosinyecTBeHHbIC OTHOILIEHUS B XUMHUH



KonnyectBo Beniectsa. Mounb. MosnspHast Macca U MOJISIpHBIA 00beM. 3aKon
Asoeadpo.Momsipablii 00beM Ta30B. OTHOCUTENBHAS TUIOTHOCTH Ta30B. OObEMHBIC OTHOIIICHUS
ra3oB [P XUMUYECKUX peakiusx. [IpocTeiime pacueTsl M0 ypaBHEHUSAM XUMUYECKUX
peaKIui.

JdeMoHcTpanum:

XHWMHYECKUE COETMHEHUS KOJIMYECTBOM BelecTBa | MOJIb.

YnpaxHeHus v 3a/1a4u:

Brruucnenus ¢ UCNoJIb30BaHUEM MOHATUH «MACCa», «MOJIbY, «KOJIUYECTBO BEIIECTBAY,
«MOJISIpHASI MACCay, «MOJISIPHBIA 00beM».

OO6beMHbIe OTHOILIECHUS Ta30B MIPU XUMUUECKHX PEAKIIHIX.

PacueTtsl 10 ypaBHEHUSIM XUMUYECKUX PEAKIUN.

Heo0xoaquMmoe o0opyaoBanue:

[lepuonnueckas cucrtema xummuueckux 3nementoB J1. . Menneneesa. (ITICXDJ)

BBenenue

XUMHS 1 HAYYHO-TEXHUYECKUU nporpecc.OCHOBHBIE MOHITHUS U TEOPUU XUMHUH.
JlabopaTopHoe o0opynoBanue U mpuémMbl padoThl ¢ HUM. [IpaBuiia TexHuKH 0€30MacCHOCTH TIPU
paboTe B KaOMHETE XUMHUH.

JemoncTpanum. Tabnuipl, ciaiiipl, MOKa3bIBAIOLIME UICTOPUUECKUN TyTh Pa3BUTHSA,
JTOCTHIKEHUS] XUMUU U UX 3HAaYeHHE; 1abopaTopHOe 000pyI0BaHHE.

IpakTuyeckasi padora Nel. JlabopaTopHoe 000py0BaHNE U TTPUEMBI PAOOTHI C HUM.

Ilepuoauyeckuii 3aK0H 1 nepuoanYeckasi cucrema ieMenToB /.M. MenaeneeBa

CBolicTBa XMMUYECKUX JICMEHTOB U MX U3MeHeHus. Kiaccuukaiums XuMHIeCKuX
31eMeHTOB. OTKPBITHE IEPUOANYECKOr0 3aKOoHA. CTpOEeHUE aTOMOB 3JIEMEHTOB MaJbIX U
OOJIBIIINX TIEPUOIOB, TIIABHBIX U MOOOYHBIX MOATPYII. DOpMYTUPOBKA EPUOAUUECKOTO 3aKOHA
B COBpEMEHHOM TpakToBKe. [lepnonnueckas cucrema B cBeTe CTpoeHUs aToMa. PU3NUeCcKuit
CMBICJI HOMepa nepuoja u rpymnmbl. CeMencTBa 3JIeMEHTOB (Ha TpUMeEpax MIETOYHBIX METaJUIOB,
raJIOTeHOB, HHEPTHBIX Ta30B). XapaKTePUCTUKA XUMUYECKUX CBOMCTB 2JIEMEHTOB TJIaBHBIX
MOATPYII U MEPUOAUIHOCTh UX U3MEHEHHUSI B CBETE DJIEKTPOHHOTO CTPOCHHSI aTOMA.

Jemouncrpanun. HaGop crnaiinos, kogorpamm, Tabmur «llepuoandeckuii 3aKoH u
CTPOCHUE aTOMay.

Crtpoenue atoma. BajleHTHOCTH XMMHYECKHX 3JI€MEHTOB.

Crpoenue atoma. CTpoeHHE IEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB: S-, P-, d-, f-
ANEKTPOHBI. MECTO 371€MeHTa B IEPUOIUYECKON CUCTEME U AIEKTPOHHAS CTPYKTYpa aTOMOB.
PagnoaktuBHOCTE. [TOHSATHE O MpEeBpalIEHNH XUMHUYECKHUX JIEMEHTOB. BaleHTHOCTB.

KonuuecTBo BemecTBa. BageHTHOE COCTOSIHUE aTOMOB B CBETE TEOPUHU FIEKTPOHHOTO
ctpoenust. BanentHsie anekTponbl. OnpeneneHne BaIEHTHOCTH 110 TTOJIOKEHHUIO SJIEMEHTA B
MEPUOIUYECKON CUCTEME.

Jemoncrpauuu. 1. Cxems! onbiToB ToMcoHa, Pesepdopaa. 2. CxeMbl ONBITOB,
MOJITBEP K IAIOIIUX CBOMCTBA 3JIEKTPOHA KaK YaCTHUIIBI M KaK BOJIHBL. 3. Mozenn aToMoB
pa3IMYHBIX AIEMEHTOB.

Xumuyeckue peakuu. 3aKOHbI COXPaHEHHUSI MacChl M JHEPIUH .

CyIHOCTh XUMUYECKHUX SBJICHUI B CBETE aTOMHO-MOJIEKYJIIpHOr0 yueHus. [Ipuznaku
IIPOTEKAaHUsI XMMUUECKUX peakuuil. [IpuunHbl 1 HanpaBiaeHUs IPOTEKaHU XUMHUYECKHUX
peaxuuii. [IonsTe 00 3HTPOINNU U BHYTPEHHEN SHEpruM BemecTBa. OOpaTUMOCTh XUMUYECKUX
peaxuuii. [IpeBpalienne 3Heprum Npu XUMUYECKUX PEAKIUAX, YCIOBUS POTEKaHUS
XUMHUYECKHX PEAKIIHM, 9K30- U SHJOTEPMHUUECKHE PeaK[ui. 3aKOHbI COXPAHEHUSI MAaCChl U
SHEPIrUH, UX B3aUMOCBS3b B 3aKOHE coXpaHeHUs MaTepun. CocTaBlleHUE ypaBHEHUN
XUMHYECKHUX peakiuid. Pacu€Tsl o ypaBHEHUSM XUMUYECKUX peakuil. THUIbI XUMUYECKUX



peaKIuii: pa3ioKeHUs, COSTMHEHHUS, 3aMeleHus, oOMeHa. O000IIeHHEe 3HAHUN 0 XUMUYIECKIX
peakumsx.

JdemoncTpanuu. 1. IlpuMepsl XUMUUYECKUX peakLUUi pa3HbIX BUIOB: Pa3iokKeHHUE
MajiaxuTa, OuXxpomara aMMOHHSI, B3aUMOJICHCTBUE COJISTHON KUCIOTHI ¢ KAPOOHATOM HATPHS U
Ip. 2. OnbITHI, MWJUTFOCTPUPYIOLIUE 3aKOH COXPAaHEHHUS MacChl BEIIECTBA: TOPEHUE CBEUM Ha BECAX
C IOTJIOIIEHUEM MPOAYKTOB F'OPEHMSI, OKMCIIEHHE METAJUIOB B 3aKPBITHIX COCYJIaX CO
B3BELIMBaHUEM, OOMEHHBIE PEaKIIUH B MPHOOpax JJIs HIUTIOCTpAaLuy 3aKoHa. 3. OMBITHI,
WUTIOCTPUPYIOIIKE MTPEBPALICHUS pa3IUYHbIX BUJIOB SHEPTUU ApyT B Apyra. Habop moxeneit
aTOMOB.

JlabGoparopHbie onbIThI. 1. [Ipy3Haku npoTekaHus XUMUYECKUX PEaKIUii: HarpeBaHUe
MEJIHOM IPOBOJIOKH; B3aMMOICHCTBUE PACTBOPOB €IKOT0 HATPA U XJIOpUIA MENIH;
B3aMMOJICICTBHE PACTBOPOB YKCYCHON KHCIOTHI M TUAPOKapOOHATa HATPUS; B3aUMOICHCTBUE
PacTBOPOB XJIOPHOTO KeJle3a U KPaCHOM KPOBSIHOM COJIM; pACTUPAHUE B CTYIIKE ITIOPOLIKOB
XJIOpUJa AMMOHHMS U Tall€HON U3BECTU. 2. TUIBI XUMUYECKUX PEAKIUI: Pa3I0KEHUE MATIaXUTa;
B3aUMOJICUCTBHE Kele3a ¢ pacTBopoM xjopuaa meau (1), B3aumoaeiicTBre pacTBOPOB €IKOTO
HaTpa 1 XJIOPHOTI'O XKeJe3a.

XHMMHYEeCKHE peaKIMU B CBeTe JIeKTPOHHOM TeopHuH.

duznueckas CylHOCTh XMMHYECKOM peakiuu. Peakuuu, mporekaronme ¢ "3MEHEHUEM 1
0e3 n3MeHeHus creneHel okuciieHus. OKUCIUTEIbHO — BOCCTAHOBUTENBHBIE PEAKIUU.
[Ipoueccol OKHUCIEHUS ¥ BOCCTAHOBJIEHUS; UX €IMHCTBO U MIPOTUBOMNOJI0KHOCTh. COocTaBieHne
YpaBHEHHI OKHCIUTEIHHO - BOCCTAHOBUTENBHBIX PEaKIuil , pacCTaHOBKA KO3 (HPUIIMEHTOB
METOJIOM 3JIEKTPOHHOTO OanaHca, 00Ias XapakTepUCTHKA.

Knaccugukanys XuMHUeCKUX peaklUil B CBETE JIEKTPOHHON TEOPHH.

JdemoncTpanuu. [Ipumepsl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM pa3InYHbIX
THIIOB: TOPEHHE BEILIECTB, B3aUMOJECHCTBAE METAJUIOB C raJlOr€HaMu, CEPOH,
a30ToM,(00pa3oBaHNe HUTPUTA JIUTHS), PACTBOPAMHU KHUCIIOT U COJICH.

CrpoeHne BemecTBa

Xumuueckas cBsi3b aToMOB. KoBasieHTHas CBsI3b M ME€XaHU3M €€ 00pa3oBaHusl.
HenonsapHas u nonsipHast KoBajieHTHas cBA3b. CBOMCTBA KOBAJICHTHOM CBS3U. DJIEKTPOHHBIE U
CTPYKTYpHBbIE (hopMyJibl BemiecTB. MIoHHas CBA3b U MeXaHU3M e€ oOpa3zoBaHMs. CBOIICTBa HOHOB.
CremneHpb OKUCIIEHUS.

IIpupona xumuueckon cBsi3U U €€ TUIbl. OTHOCUTEIBHOCTD TUIIOJIOTUU XUMUYECKON
CBs3U. BiusiHME THITa XUMUYECKOH CBSA3M HA CBOMCTBA XMMUYECKOTO COCTMHEHMS.

Kpucrannmueckoe ctpoenue BewecTs. Kpucrammueckue pemeéTku: arToMHasi, HOHHas,
MOJIEKYJIIpHAs — U UX XapaKTEPUCTHUKHU.

YPOBHH XMMHUYECKON OPraHNU3allMy BEMIECTB. 3aBUCUMOCTD CBOMCTB BEILECTB OT UX
CTPOCHHSI.

JemoncTpanuu. 1. BzanmonelictBue HaTpus ¢ XJI0poM. 2. Mozeny KpUCTalInYeCKUX
PEMIETOK BEIIECTB C HOHHBIM, aTOMHBIM U MOJIEKYJISIPHBIM CTpOeHHEM. 3. Bocco3nanue
LIEJIOCTHOM CTPYKTYPBI XJIOpHJIa HaTpUs MyTEM HalokeHus: Habopa kojokapT. 4. Bo3ronka ioxa.
5. Ucnapenune TBEPAOTO YIIIEKUCIIOTO rasa.

Metannbl.O01ue cBOCTBA METAIIOB.

DNeMEeHTBI-METAJUIBI B IPUPO/JIE U B epuoindeckoit cucteme. OcoOEHHOCTH CTPOEHUS
ux aToMoB. Kpucrannuueckoe cTpoeHne u (pU3NKO-XMMHUYECKHE CBOWCTBA METAIIJIOB.

DJIeMEeHTBI-HEeMeTaJIbl U MX BaskHelue coeAnHeHns.O01mas xapakTepucTuKa
HeMeTalI0B.

DJIeMEHTHI-HEMETAILIBI B IPUPOAE U B Ileproanyeckoit cucteMme XMMUYECKUX
anemenToB J[.M. Menneneea.llpocTeie BemecTBa-HEMETAIUIbI, UX COCTAB, CTPOEHUE U CIIOCOOBI
noyty4eHusi. BogopoiHbIe U KHCIIOPOJHBIE COEMHEHUS HEMETAJUIOB.

OcHOBHBIE KJ1aCChl HCOPTAHUYECKUX COCIMHECHMH .



Oxcuasl — cocTaB, HOMEHKIATYpa, Kiaccudukanus. [loHsTre 0 THAPOKCUAAX — KHCIOTaX
u ocHoBaHMsX. Ha3zBanust u coctaB ocHoBaHUU. [ mapokcorpymnma. Kiaccudukarus KucioT, ux
cocraB, Ha3BaHus. CocTaB, HA3BaHUS COJICH, MPaBHJIa COCTABICHUS (POPMYJT COJICH.

XuMHYecKue CBOMCTBA OKCHIOB. BisiHuE cocTaBa KUCIOT Ha XapaKTep UX CBOMCTB (Ha
pUMEpPax COJITHOW U CepHOM KUCOoT). O0IMe XUMHYECKHE CBOMCTBA KUCIIOT. PacTBOpUMOCTD
kucnot. Kucnorusie noxan. @uznyeckue CBOWCTBA U CIIOCOOBI MOTYYESHUS HIEJI0OUEH.
XUMHUECKUE CBOMCTBA coJiel (B3auMO/IEMCTBUE PACTBOPOB COJIEH C pacTBOpaMH LIeIoUYeH 1
MeTaiiamu). ['eneTndeckas cBsi3b KJIACCOB HEOPTraHUYECKUX COeTUHEHUH. AMDOTEPHOCTD.
Oxcupl ¥ THIPOKCHBI, o0nanaromue aMmpoTepHsIMu cBoiicTBamMu. Kitaccudukanms
HEOpraHW4YecKHX BeuecTs. [lepuonnueckoe n3MeHEHNE CBOMCTB XUMUYECKUX JIEMEHTOB M UX
COEIMHEHUH (Ha IpUMEPE OKCUI0B, TUAPOKCUIOB U BOJOPOAHBIX COEAUHEHNUN).

JdemoncTpauuu. 1. OOpa3ibl COSTMHEHHU — TPEICTaBUTENICH KUCIIOT, COJICH,
HEPACTBOPUMBIX OCHOBAHMM, 11eJI0U€eH, OKCUIO0B. 2. OBITHI, WIIIIOCTPUPYIOIINE CYLIECTBOBAHHE
TEHETUUYECKOH CBSI3U MEX]y coeIMHEHUAMHU (ocdopa, yriaeposa, HaTpusl, Kaablus. 3.
B3aumoneiicTBue Kayblus U HaTpus ¢ BoJoi. 4. JlelicTBrue HHANKATOPOB. 5. OMBITHI,
WJUTFOCTPUPYIOLIME XMMUYECKHE CBOMCTBA OT/AEIBbHBIX KJIACCOB HEOPIraHMYECKUX COCTMHEHUN. 6.
OO0pa3iubl IPOCTHIX BEIIECTB U UX COETUHEHHUH (OKCUA0B U THJIPOKCHUJIOB), 00pa30BaHHBIX
3JIEMEHTaMU OJIHOTO MEpUOA.

JlabopaTopHusble onbIThl. 1. PaccmoTpenue oOpas3nos okcuoB (yriaepoaa (IV),
BojIopoaa, hocdopa, Mmenu, KaJblus, xKenes3a, kpeMHus). 2. Habnrogenue pacTBOpUMOCTH
OKCHJIOB aJIIOMUHUS, HATPUs, KaJIbLIKs, MEIU B Boze. 3. OnpeneneHue cpeibl MOIyYEHHbIX
pacTBOPOB ¢ MOMOIIIBbIO UHANKATOpa. 4. PaccMoTpenune o0pas3IioB cosell u onpeaeaeHue ux
pactBopuMocTH. 5. B3anmozeiicTBue Okcua0B Kanblus 1 Gpocdopa ¢ B0, ONpeaesieHue
xapaktepa 00pa30BaBILErocs IHAPOKCHIA C TIOMOIIbIO HHIMKAaTopa. 6. BzanmopeiicTpue
okcunoB Meau (11) u nuHKa ¢ pacTBOpoM cepHOM KUCIIOTHL. 7. [lomyueHnue yriekucioro ra3za u
B3aMMO/JICUCTBUE €T0 C U3BECTKOBOM BOJIOM. 8. MccienoBanre CBOMCTB COISIHOW U CEPHOM
KHCJIOT C UCTOJIb30BaHUEM UHIUKATOPOB. 9. B3anMonelicTBue MeTaioB (Maruusi, MHKA,
xKenesza, Mein) ¢ pactBopamu Kuciot. 10. Mi3MeHeHue okpacku HHAMKATOPOB B pacTBOpax
mienoyeit. 11. B3anmosericTBre pacTBOPOB KUCIIOT €O Iienoyamu. 12. Bzaumonelicteue
PacTBOPOB KUCJIOT C HEPACTBOPUMBIMU OCHOBaHUsIMU. 13. [lonmydyeHue HepacTBOPUMBIX
OCHOBaHUH U HCCIIEI0BaHNE UX CBOICTB (Ha MpUMepe TUAPOKCUIA IINHKA).

IIpakTuyeckas padora. MccnegoBanue CBONCTB OKCUJIOB, KUCIIOT, OCHOBAaHUH.

Bopopoa u ero Ba:kHeiimme coeinHeHUs!

Bognopon B kocmoce. Snepubie peakuuu Ha ConHue. Bogopon B 3eMHO# npupofe.
[Tonryuenue Boopoaa B nadoparopun. Bonopos — XUMUYECKUil 37IEMEHT U TPOCTOE BELIECTBO.
OHeprus cBs3MU B MOJIEKyJie Bogopoza. M3oronsl Bonopoaa. Pu3nyeckue 1 XuMUIECKUE
cBoiicTBa Bojopoaa. Bonopon B OBP. Ilpumenenue Bogopoaa. [IpomsinieHHOE MOTyYeHNE
BOZIOpoaa. Bogopox — 3K0JIOTMYECKN YMCTOE TOIUIMBO; NEPCIIEKTUBBI €70 UCIOIb30BaHUS.
Oxkcup Bo1opoa — BOJA: COCTaB, IPOCTPAHCTBEHHOE CTPOEHHE, BOJOPOAHAS CBsI3b. Dusmko-
XUMHUYECKHE CBOMCTBA BOJbI. MI30TOMHBIN cocTaB BoJbl. Tspkenas BoJja U 0COOEHHOCTH ee
cBoiicts. [lepokcu Bogopoa: coctaB, CTpOCHHE, CBOWCTBA, IPUMEHEHHUE, IEPOKCHI BOAOPOIa
B OBP.

Jemonctpauuu. 1. [Tonydenue Bogopoaa B maboparopu. 2. 3apsaKka U UCTIOIb30BaHHE
annapara Kumnmna. 3. Jlerkocts Bogopona. 4. I'openne Bonopoaa. BocctanoBnenue menu us ee
OKCHJa B TOKE BoJopoAa. 5. XMMUYECKHE CBOMCTBA MEPOKCHAA BOAOPOIA.

JlaGopaTopHsle onbIThI. 1. [TonydeHue Boiopoa 1 U3yuyeHHe €ro CBOMCTB. 2.
BoccranoBurenbHble CBOMCTBAa BOAOPOIA.

I'asnorensl

XapaKkTeprucTUKa raIoreHOB KaK XUMHUYECKHX AJIEMEHTOB U MPOCTHIX BemiecTB. CTpoeHune
aTOMOB rajoreHoB. Haxosxienue raioreHoB B nmpupoze. Gusndeckrue 1 XMMUYECKUE CBOMCTBA
rasioreHoB. [lony4yeHue xjopa U XJIOpoBOAOpOAa B 1a00OPaTOPUU U MPOMBILIUIEHHOCTH.
buonoruueckoe 3HaueHNE raJIor€HOB. ['alloreHsl M OTPABIIAIOIINE BELIECTBA.



JlaGopaTopHble onbIThl. Pacrio3HaBaHue CONSIHON KUCIOTHI, XJIOPUIOB, OPOMUIOB,
HOAUJIOB.

IIpakTuyeckue 3aHATHA. [loydeHre CONSTHON KUCIIOTHI U OIBITHI ¢ HeW. Pemenue
SKCHEPUMEHTAIBHBIX 3a7a4 110 TeMe «[ anoreHp.

PacuerHble 3a1auu. Berancienue o0beMa ra3oB Mo KOJIHYECTBY BEUIECTB.

O06001meHnne 3HaHUI 0 HAMOOJIee BAKHBIX XapaKTEePUCTUKAX BelECTB U
XHMMYEeCKHMX IporeccoB .Pemienue 3amay.

XapakTeprucTuKa XMMHUECKOI0 3JIeMEHTa (COCTaB, CTPOEHUE, TMOJI0KEHHE B
nepuoanueckon cucreme). @U3NKO-XMMUUYECKHE CBOMCTBA BEIIECTB HA IPUMEPAX BOJOPO/A,
KHCIJIOPOJa, XJIOpA.

OCHOBHBIE XapaKTEPUCTUKU XUMHUECKUX PEAKIINI: THUIIBI PEaKIIHii, BO3SMOKHOCTb U
HanpaBiieHus: npoTekanus. Hekoropbie TpeboBaHUs K MPOU3BOICTBEHHBIM XUMHUECKUM
npoiieccaMm (3KOHOMUYECKHE, TEXHOJIOTMYECKUE, IKOJIOTMYECKUE) Ha MPUMEpax MOJTydeHUs
BOJI0PO/a, KUCJIOPO/1a, XJIOPOBOAOPOAA.

DKCIuTyaTanus, BOCIIOJTHEHUE U OXpaHa MPUPOIHBIX PECYPCOB HA HAYYHOU OCHOBE —
HeoOXoauMasi MPEeNoChlUIKa ISl CO3JaHuUs YCIOBUN OJIaronpUsATHOTO Pa3BUTHUS YETIOBEUECTRA.

OcCHOBHBIE KJIaCChl HCOPTAHMYECKUX COeJMHEHUI .

Oxcupl — cocTaB, HOMEHKIATypa, kiaccudukanus. [loHsTHE 0 THAPOKCUAAX — KUCIOTaX
u ocHOoBaHUsX. HazBanus u coctaB ocHoBanui. ['mapokcorpymnmna. Kinaccuduxamus Kkuciort, ux
cocras, Ha3BaHuda. CocTaB, Ha3BaHUS COJIEH, TpaBUIla COCTABICHUS POPMYJI COJIEH.

XuMUYecKue CBOMCTBA OKCUAOB. BiusiHue cocTaBa KUCIOT Ha XapaKTep UX CBOMCTB (Ha
pUMeEpax COJITHOW U CepHOM KUCIoT). O0IMe XMMHYECKHE CBOMCTBA KUCIIOT. PacTBOpMOCTD
kucnotT. Kucnorueie noxan. @uznyeckue CBOWCTBA U CIIOCOOBI MOTYYEHUS IEI0UEH.
XUMHYECKUE CBOMCTBA COJIel (B3aUMO/ICMCTBUE PACTBOPOB COJICH C paCTBOpAMH IIEJIOUeH 1
MeTaiamu). ['eneTndeckas cBs3b KJIACCOB HEOPTraHUYECKUX COeTUHEHUI. AM(OTEPHOCTD.
Oxcupl ¥ THIAPOKCHIBI, 00naaaromue amporepHbiMu cBoiicTBamu. Knaccudukanus
HEOpPraHMYECKUX BelecTs. [lepnonnueckoe n3MeHEHNE CBONCTB XUMUUYECKUX 3JIEMEHTOB U UX
coeIMHEHUH (Ha IpUMepe OKCUIOB, TUAPOKCUIOB U BOJOPOIAHBIX COETUHEHUN).

Jemoncrpanun. 1. OOpa3iisl coeIMHEHUH — MpeICTaBUTeNel KUCIOT, COMeH,
HEPACTBOPUMBIX OCHOBAHMM, IIeJI0ueH, OKCUIO0B. 2. OMBITHI, WIITIOCTPUPYIOIINE CYIIECTBOBAHHE
TeHETHYECKOM CBA3M MEX]ly COeUHEHUs MU (ocdopa, yriepoaa, HaTpusl, KaabIus. 3.
B3aumonelicTBue kanblus U HaTpus ¢ Boaou. 4. JleficTBue MHAUKATOPOB. 5. ONBITHI,
WUTIOCTPUPYIOIINE XMMUYECKHE CBOMCTBA OTAEIBHBIX KJIACCOB HEOPIraHUUECKUX COSAUHEHUM. 6.
OO0pa3ibl IPOCTHIX BEIIECTB U UX COETUHEHHUH (OKCUIO0B U THJIPOKCHUJIOB), 00pa30BaHHBIX
AJIEMEHTaMH OJJHOTO IEPHOJIA.

JlabopaTopHuble onbIThI. 1. PaccMoTpenue oOpas3nos okcuaoB (yriaepoaa (IV),
BOJI0pOJ1a, (hocdopa, Menu, Kalblus, xKenesa, kpemMuus). 2. HabmtoieHre pacTBOpUMOCTH
OKCHJIOB aJIFOMUHHS, HATPUs, KaJIbLKs, MeIU B BoJe. 3. Onpezenenne cpepl MOIy4YEeHHbIX
pPacTBOPOB ¢ OMOIIBIO HHANKaTOpa. 4. PaccMoTpenune o0pas1oB cojieil u onpeaeneHue nux
pacTBOopuUMOCTH. 5. B3aumopeiicTBre okcuaoB Kanblius U ¢pocdopa ¢ BOAOH, OlpeneeHne
XapakTepa 00pa3oBaBIIErocs THAPOKCHIA C TOMOIIBIO HHANKaTopa. 6. B3anmoaelicTeue
okcuoB Meau (II) u nuHKa ¢ pactBopoM cepHOM KucaoThl. 7. [lonydeHune yriekucioro raza u
B3aUMO/ICMCTBUE €r0 C U3BECTKOBOM BOOM. 8. MccnenoBanue CBOMCTB COJITHOW U CEpHOM
KHCJIOT C UCTIOJIb30BaHUEM MHAMKATOPOB. 9. B3anmoelicTBre MeTaljIoB (MarHus, IMHKA,
xKenesa, MeIM) ¢ pacTBopaMu KucioT. 10. i3MeHeHne 0Kpacky MHIMKAaTOPOB B pacTBOpax
mienoueid. 11. BzaumoeiicTBre pacTBOPOB KUCIOT CO mienoyamu. 12. Bzaumoaerncreue
pacTBOPOB KHUCJIOT C HEPACTBOPUMBIMHU OCHOBaHUAMU. 13. IlosyueHne HepacTBOPUMBIX
OCHOBaHUH U MCCIIE0BaHNE UX CBOMCTB (Ha MpUMepe TMAPOKCH/A [IMHKA).

IIpakTuyeckas padora. MccnegoBanue CBONCTB OKCUJIOB, KUCIIOT, OCHOBAaHUM.

PacTBopbl. Teopusi 3J1eKTPOJTUTHYECKOM U CCONUAIUH



ITonsTHe 0 pacTBOpax. BelecTBa 3J1€KTPOIUTBI U HEAIEKTPOIUTHL. MexaHu3m
3JIEKTPOJIUTUYECKON JUCCOIMAIIMY BEIIECTB C MOHHOM CBA3bI0. MEXaHU3M TUCCOLIMAIN
BEIIIECTB C MOJISIPHOI KOBAJIEHTHOM CBs3bI0. CHIIbHBIC U c1a0bIe 3JIEKTPOINTHL. Peakimu
MOHHOro oOMeHa. CBoicTBa HOHOB. XMMHUECKUE CBOMCTBA KUCIIOT KaK 3JIEKTPOJIUTOB.
XHUMHUYECKUE CBOMCTBA OCHOBAHUM KAK JJIEKTPOIUTOB. XMMUYECKHUE CBOMCTBA COJIEM KaK
3JEKTPOJUTOB. ['uapoau3 coseil.

JdemMoHcTpanum:

DnEeKTPOIPOBOANMOCTD

JIBH>KEHME HOHOB

W3MeHeHne OKpacku HHIUKAaTOPOB

JlabopaTopHbie ONbITHI:

Peakuus noHHOrO OOMEHa

KauecTBenHsle peakuuu.

IIpakTuyeckasi pad6oral-2

CBoiicTBa pacTBOPOB AJIEKTPOJIUTOB.

CxopocTbh XHMHYECKHX peakuuili. PaKTopbl, BIAUAIONIE HA CKOPOCTh XUMHYECKUX
peaxkumii.

Xumunyeckas KuHeTHuKa. CKOPOCTh XUMUYECKOW peakuu. 3aBUCUMOCTb CKOPOCTH OT
yclIoBUM npoTekaHus peakuuu. Karanus u karanuzaropsl. O01ye cBEAEHHUsI 0 TOMOTEHHOM U
reTeporeHHoM Katanuse. OKUCIUTENBHO — BOCCTAaHOBUTEIIBHBIE PEaKLIUU.

JdemoHcTpaumu:

OKHCIUTENBHO — BOCCTAHOBUTEIIBHBIE PEAKLIUU.

CKopocTh XMMUUYECKUX peakLuii

KaranuzaTtopsl

IIpakTnyeckas padora 3. PakTOPHI, BIUAIONIAE HA CKOPOCTh XUMUYECKUX PEAKIIHH.

I'mapoJu3s cosei.

IMoarpynna kucjopoaa u eé THNMYHbIE NPeACTABUTEHU.

OO01as xapakTepyCcTHKa HEMETAJNIOB MOArpyMIbl kKuciopoaa. Kucnopoa u
030H. Kpyzoeopom xucnopooa 6 npupode.Cepa — npenctaBurens VIA-rpynnsl. AanoTponus
cepsl. CpoiictBa u npumerenue. Cepoonopona. Cynbduasl. Kucnopoacoaepxanire coeTuHEHHS
cepsl (IV).Kucnopoaconepskammue coenunenus cepsl (VI).

IMoarpynmna a3ora v eé THNUYHBIE MPEICTABUTE/IH.

. O0m1ast xapakTepUCTHKA 3JIEMEHTOB MOJATPYIIBI a30Ta. A30T — MpeAcTaBUTENb VA-

rpynnsl.  Ammuak. Coji aMMOHHSL. Oxkcuppl a3oTa. A30THas KUCIOTa U €€ COJH.
docdop u ero coenunenus. Kpyeosopom gpocgopa 6 npupode
Hoarpynmna yriaepoaa

OO11ast xapakTepUCTHKA JIEMEHTOB NOATPYIIBI yIilepoaa. YTiIepo — MpeICTaBUTENb
IVA-rpynmel. Amnnotponus yriepoaa. Axcop6mus. Okcuabl yriiepoja. YroibHas KUCIOTa U €€
conu. Kpemuuii u ero coequnenust. Cunuxamuas npomuliuleHHOCb.

O01mme cBeeHUs 00 OPraHUYEeCKUX COeAMHEHMSX.

YriaeBoaopoasl
Bo3HUKHOBEHME U Pa3BUTHE OPTAHUYECKON XUMUU — XHUMUU COSUHEHUN yriaepoa.
Knaccudukanus 1 HOMEHKIIATypa yIrJIeBOJOPOIOB. [IpenenbHbIe yriIeBOAOPOABI —

ankaHbl. HempenenpHbIe yriaeBOAOPOAB — aJIKEeHBI.
HenpenenbHble yrieBogoposl — aakuHbL. [IpupoaHble HCTOYHUKH
YIJI€BOI0OPOOB
Kucjiopoacoaep:kauye oprannyeckue coenHeHus
Kucnopoaconepxkamue opranmdeckie coequHerns. CIupThI.
KapOoHOBBIE KUCIIOTHI
Buosornyecku BaxKHble OpraHuvYecKue coeMHEeHNs
Buonornyecku BaxkHbIE COETUHEHUS — SKUPBI, YTICBOIBI.



benku.
Yesr0Bek B MUpe BelllecTB
BemectBa, BpeiHbIe 17151 310POBBS YEJIOBEKA M OKPYKAIOIEH CpeIbl.
[Tonumepsr.

TEMATHYECKOE IINTAHUPOBAHHME
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Ha3Banue pa3nena
5 KJacc

BO 4acC

Bsenenue

Tena u Bemectsa

B3aumonaeiictBue Tei

du3nyeckre 1 XUMHYCCKHUE SIBIICHUS

Mexannuyeckue SIBJICHUS

VI.

Tennoswie sIBICHUS

VII.

BJ'ICKTpOMaFHI/ITHHC SABJICHUA

VIII.

CBETOBBIE SIBJICHUS

IX.

XHUMHUYECKHE SIBICHUS

UYenosek u npupoia

[EEN

6

XI.

3emnsa — ninaHera CoTHEUHON CHCTEMBI

XII.

3eMitd — MeCcTO OOMTAaHUA YEIOBEKa

XIII.

UenoBek OMOIHSAET IPUPOAY

XIV.

B3aumMocBs3b uenoBeka u IPUPOJbI

RlOwlw

6 Kiacc

HOBTOpeHI/Ie OCHOBHBIX ITIOHSATHH KypcCa XUMHUH 5 knacca.

HCpBOHaLIaJ'H)HI)IC XUMHWYCCKUC ITOHATHUA

Kucnopog.

Bonopon.
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PactBopsl. Bona.llepokcun Bomoposa.

7 xnacc

-

OcHOBHbBIE IOHATHS XUMHUH (YPOBEHb aTOMHO-

MOJICKYJISIPHBIX MpPeACTaBIECHUI)

~

Kucnopon.

Bonopon.

PactBopsl. Bona.

gl BN

KommuecTBeHHBIE OTHOIIICHUS B XUMHH

N~ |00|0

& Kimacc

[EY

Beenenue

w

HepI/IOIII/IquKI/Iﬁ 3aKOH U ICPUOJUICCKad CUCTCMaA

anemenToB /.M. Menaeneena

CTpOGHI/Ie atroMa. BaleHTHOCTh XUMHYECKUX 3JIEMEHTOB.

10

o

XHUMHYECKUE PEAKINN. 3AKOHBI COXPAHEHHs MacChl U

SHEPIHUH .

XHUMHUYECKHUE pCaKknuu B CBCTC BHCKTpOHHOﬁ TCOPHHU.

CTpoeHuE BEIIECTBA .

Merasuiel. O01He CBOCTBA METAJIIOB.

N OO

JJIeMeHTBI-HEMETAIIBI U UX Ba)KHEH e

COC,Z[I/IHCHI/ISI.OGH_IEIH XAPAKTCPUCTHKA HCMCTAJIJIOB.

NN [O| O

(OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COCTMHEHUN .

10

Bonopoa u ero BaxxHeilme coeuHeHUs




11 I"amoreHsl 5
12 O000menne 3HaHUHA 0 HanboIee BaKHBIX 11

XapaKTEPUCTUKAX BEIIECTB U XMUMHYECKHUX MPOIeccoB .Penienue

3aj7ad4.

9 xnacc

1 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COETUHEHUH . 29
2 PactBopsl. Teopust 37EKTPOTUTHIESCKON THCCOIUAIIIN 16
3 CKOpOCTh XUMUYECKUX peakiuid. PaKkTOphbl, BIUSIONINE HA 9

CKOPOCTh XUMHUYCCKHX PEAKIIHA.
4 I'uaponms comneit 4
S) Iloarpynna kuciaopoaa v €€ TUIINYHBIE IPEICTABUTEIH. 11
6 [Toarpynmna a3ora u €€ TUMMMYHBIE PEICTABUTEIN 9
7 [Toarpynna yraepona 10
8 OO6mue cBefeHUsT 00 OPraHUYECKUX COSAMHEHUIX 14




