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1. ITosicHUTEIBLHAA 3ANMNCKA

Pabouast mporpamMma mo xumuu g 8 -9 kiaccoB pazpaboraHa B COOTBETCTBUU ¢ DeepaibHBIM
roCy/IapCTBEHHBIM 00pa30BaTEIBHBIM CTAHIAPTOM OCHOBHOTO 00IIero 00pa3oBaHus (C M3MEHEHHUSIMH) Ha
OCHOBE aBTOPCKOM MPOrpaMMbl IO XUMHUHU I 8-9 KitaccoB o0meo0pa3oBaTeabHbIX yupexaenuii H.H.
I'apa. Ilpenmernas nunust yueouukoB I'.E.Pymsutuca, @.I'. @enpamana 8-9 xmaccsl (M.: [Ipocsemenue,
2013. - 48 c.).

JlanHass mporpaMma IO3BOJIIET pPEaM30BaTh IMPEEMCTBEHHOCTh MEXKIY MPOIEIeBTHYECKUM
KYpPCOM XHMHH 7 KJIacca ¥ KypcOM XMMHUU OCHOBHOTO 0OIIIero 00pa3oBaHMs.

Hus  peanusanuu  pabouell TporpaMMbl  UCHONB3YETCS  Y4EOHO-METOAMYECKUNA KOMIUICKT
I'.E.Pym3utuca u ®.I".@enpamana:

Xumus - 8 Kiacc.. y4eOHHMK g 001eoOpa3oBaTeNbHBIX YUPEXKICHUN C TMPHIOKCHUEM Ha
anexktpoHHoM Hocutene / I.E.Pym3utuc, @.I'.®enpaman. — 3-e u3z. - M.: [Ipocsemienue, 2015. — 207 c.:
WL

Xumus - 9 kmacc.: ydeOHuUK g oOumieoOpasoBarenbHbIx yupexxaenud / I'.E.Pynsutuc,
O.I".®enpaman. — 2-¢ 3. - M.: [Ipoceemenue, 2016. — 208 c.: u.

Takxke MOTYT HCIIOJIb30BAThCA WMHBIE UCTOYHHKU yuyeOHOW uHpopmanuu (yueOHO-METOIUYECKUe
ocoOwsi, 00pa30BaTEIIBHBIC MIOPTAIIBI U CANTHI U JIP. )

PaGouas mporpamma paspaborana ¢ yderoMm pabouei mporpammel Bocrutanusi MKOVY «Cpennsis
mKosa No2y.,

Y4eOublil mpeameT «XuMHs» U3ydaeTcs B paMKax ImpeaMeTHou obnactu «EcTecTBeHHO-HAYYHbIE
npeaMeTs» B 8 -9 kiaccax B cienyromeM oobeme:

KonndecTBo 4acoB B HEACIIIO
Yacrtb,
Knacc Oo6s3aTenbHas (bopmupyemas Komrecrso Bcero gacos
qaACTE YYaCTHUKAMHU y4eOHBIX HE/IeTh
00pazoBaTeNbHBIX
OTHOIIICHUH

8 Kkiacc 2 35 70
9 kacc 2 34 68
3a Bech mepuoja 00y4eHust 138

[IpoMexyTOUHBII KOHTPOJIb: CAMOCTOSITENIbHBIE U TIPOBEPOUYHBIE PaOOThI, MPAKTHUECKHE PadOTHI,
IIPOBEPKA MHAMBUIYAIBHBIX 3aJaHUN.

TemaTnueckuii KOHTPOJIb: TECTHI IO OTACIBbHBIM TEMaM, Pa3HOYPOBHEBBIC KOHTPOJILHBIC pa60Tr,1.

Texymnﬁ KOHTPOJIb: YCTHBIﬁ OTBCT, IMCbMCHHBIC TOMAIIIHHUEC pa60TBI.

HToroBblif KOHTPOJIB: KOHTpOJIbHBIE padoThl, [ A B 9 kiaccax (1o BeIOOpY ydamuxcs).

[Tpu HeoOxoaumocTu pabodas mporpamMmma MOXKET ObITh peau30BaHa C MOMOIIBI0 3JIEKTPOHHOTO
00y4YeHHSI U COBPEMEHHBIX TUCTAHIIMOHHBIX TEXHOJIIOTUH.




2. [lmanupyempble pe3yJabTaThl 0CBOEHHS y4eOHOr0 nmpeaMeTa « XuMushy
JINYHOCTHBIE pe3yJIbTAaThl OCBOECHHS Y4eOHOT0 npeaMera « XUMHUSD»

1. Bocriutanue poccUiiCKOM TpakJaHCKOM MACHTUYHOCTH: MATPUOTH3MA, JIIOOBU U YBaXKECHHIO K
OteuecTBy, UyBCTBa rOPJOCTHU 32 CBOIO PonnHy, 32 pOCCUNCKYIO XUMHUECKYIO HAYKY;

2. ®opMupoOBaHHE IIEIOCTHOTO MHPOBO33PEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MpPaKTHKH, a TaKXKe COIHAIbHOMY, KYJIbTYPHOMY, SI3BIKOBOMY U
JyXOBHOMY MHOT'000pa3Hi0 COBPEMEHHOT'O MUDA;

3. (DOpMI/IpOBaHI/Ie OTBCTCTBCHHOI'0O OTHOUICHUA K YUYCHUIO, TI'OTOBHOCTH U CHOCO6HOCTI/I K
CaMOpa3BUTHUIO U CamMOOOpa30BAaHUIO HA OCHOBE MOTHUBAIlMM K OOYYEHHIO W TIO3HAHUIO, BBIOOPY
npouIpHOr0 00pa3oBaHWs Ha OCHOBE HWH(MOpMAIMM O CYIIECTBYIOIIUX MPOQPECCHSIX W JIHYHBIX
npo(hecCHOHANBHBIX MPEINOYTEHUI, OCO3HAHHOMY IOCTPOCHHIO WHAMBHIYalbHON 00pa3oBaTeiabHON
TPACKTOPHH C YUETOM YCTOWYUBBIX O3HABATEIbHBIX HHTEPECOB;

4. ®opMupoBaHHE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B 0Opa30BaTEIbHON, OOIIECTBEHHO
M10JIE3HOH, y4eOHO-HCCIIe10BaTeNIbCKON, TBOPUECKON U APYTUX BUIAX JIEATEIbHOCTH;

5. ®opMupoBaHHE MOHUMAHMS IIEHHOCTH 3J0POBOrO U 0Oe30macHOro obpasa KU3HU; YCBOCHHE
MpaBuJlI MHAUBUAYAJIBHOI'O W KOJUICKTUBHOI'O 0€e3011acHOT0 IIOBCACHUA B T-IpE’:?;BBI‘IB.I\/JIHI)IX CUTyanusiax,
YIPOXKAOUIUX KU3HU U 310POBBIO JIFOAEH;

6. ®opmupoBaHHE MMO3HABATEIHHON W WH(POPMALMOHHOW KYJIBTYPHI, B TOM 4YHCIE DPa3BUTHE
HABBIKOB CaMOCTOSITENIbHOM paboThl ¢ Y4eOHBIMHU OCOOUSIMH, KHUTAMHU, TOCTYITHBIMA MHCTPYMEHTAMU U
TEXHUYECKUMHU CpeJICTBaMU MH(GOPMAITMOHHBIX TEXHOIOTHIA;

7. q)OpMI/IpOBaHI/Ie OCHOB 3KOJIOTHYCCKOI'0 CO3HAHUA Ha OCHOBC IMPU3HAHUA LCHHOCTU KHU3HHU BO
BCceX €€ NPOSBICHUSIX M HEOOXOAMMOCTH OTBETCTBEHHOIO, OEpEKHOr0 OTHOIIEHUS K OKpYy)Karolen
cpene;

8. Pa3Burtre roToBHOCTH K PEIICHUIO TBOPYCCKUX 3aJjad, YMCHHA HAXOAUTb aJJICKBATHLIC CIIOCOOBI
MOBE/ICHNs W B3aMMOJACHCTBHS C TMapTHEpaMU BO BpeMs yueOHOW W BHE Y4eOHOU eATENbHOCTH,
CIIOCOOHOCTH OILICHUBATh HpO6J’I€MHBI€ CUTyallMl U ONCPAaTUBHO IMPUHUMATL OTBETCTBCHHBLIC PCUICHUA B
pa3IMYHBIX TPOAYKTUBHBIX BHJAX JAeATEIbHOCTH (ydueOHash MOMCKOBO-HCCIEOBaTEIbCKas, KIyOHas,
NPOEKTHAsI, KPY)KKOBas  T. TI.)

MeTaﬂpeIlMeTHble pe3yJbTaTbl OCBOCHUA yqeﬁﬂoro npeamMera «XHUMHS»:

1. OBnaseHue HaBBIKAMHU CaMOCTOSTEIBHOIO TPUOOPETEHHsS HOBBIX 3HAHWM, OpraHu3aluu
y4eOHO! e TeIbHOCTH, TOMCKA CPEACTB €€ OCYIIIECTBIICHUS;

2. YMeHue IUIaHUpOBaTh IYTH JOCTIDKEHHUS Iieliell Ha OCHOBE CaMOCTOSITENIbHOTO aHalln3a
YCIIOBUH U CPECTB UX JOCTHKEHUS, BBIIEIATH aJIbTEPHATUBHBIE CIIOCOOBI TOCTUKEHUS 1IeJIM U BBIOUPATh
HanOosnee 3(hpeKkTuBHBINA croco0, OCYIIECTBIATh MO3HABATENbHYIO Pe(IIEKCUIO0 B OTHOILEHUH IEHCTBUI
10 PELICHNIO YYEOHBIX U MM03HABAaTEIbHBIX 3aa4.

3. YMeHue nmoHUMaTh NpoOsIeMy, CTaBUTh BONPOCHI, BBIIBUTATh TMIIOTE3Y, JAaBaTh ONpeAeeHHe
HNOHATUSM,  KJacCUQUIMPOBaTb,  CTPYKTypUpOBAaTh  MaTepuan, MPOBOAUTH  DIKCHEPHUMEHTHI,
apryMEeHTHPOBaTh COOCTBEHHYIO MO3UIIHIO, (OPMYIHPOBATH BBIBOJBI U 3aKIIOUEHUS;

4. YMeHHe COOTHOCUTB CBOU JICUCTBHS C TUIAHUPYEMBIMH Pe3yJIbTaTaMH, OCYILECTBIATH KOHTPOJIb
CBOEH NIeATENbHOCTH B IpPOLECCEe JTOCTUKEHUS pe3ysbTaTa, OMpENeNaTh CIOCOObl AeHCTBHI B paMKax
NPEUIOKEHHBIX yCIOBUH M TpeOOBaHUI, KOPPEKTHPOBATH CBOM JI€HCTBHA B COOTBETCTBHM C
WU3MEHSIOIIENCS CUTYaluen;

5. ®opMupoBaHHe M pa3BUTHE KOMIIETEHTHOCTH B OOJACTH MCIOJIb30BaHUS HHCTPYMEHTOB U
TEXHUUYECKUX CPEACTB MH(POPMAIIMOHHBIX TEXHOJIOTUH (KOMMBIOTEPOB M MPOTPaAaMMHOI0 OOecriedeHHsl)
KaK MHCTPYMEHTAJIbHO OCHOBBI pPa3BUTUS KOMMYHMKATHBHBIX M I103HABaTEIbHBIX YHUBEPCAIBHBIX
y4eOHBIX ICHCTBHIA;

6. YMeHue co3naBarh, IPUMEHATh M NIPE0OPA30BbIBATh 3HAKM U CUMBOJIBI, MOJEIIU U CXEMBbI Ui
pelieHus yueOHbIX U MO3HABATEIbHBIX 3a/1a4;



7. YMeHue u3BieKkaTb MH(MOPMALMIO U3 PA3JIMYHBIX MCTOYHHMKOB (BKIJIIOYas CPENCTBA MAacCOBOM
UHPOpPMALIUU, KOMIIAKT-IMCKH Y4eOHOrO HazHa4yeHus, pecypchl MHTepHeTa), cBOOOIHO MOIb30BATHCS
CIPAaBOYHOW JIUTEPaTypoil, B TOM 4YHMCI€ M Ha DSJIEKTPOHHBIX HOCHUTENAX, COOJIOJAaTh HOPMBI
UH(POPMALIMOHHOM N30MPATEILHOCTH, STHKH;

8. YMeHHe Ha MNpakTHKE IOJb30BATbCS OCHOBHBIMU JIOTMUECKUMM IpUEMaMH, MeETOJaMHU
HaOJI0IeHNUS, MO/ICTTMPOBAHUS, OOBSICHEHHS, PEIICHUS TPOOIeM, POTHO3UPOBAHUS H JIP.;

9. YMeHue OpraHu3oBBIBaTb CBOIO H3Hb B COOTBETCTBMM C IPEJCTABICHUAMU O 310pPOBOM
oOpase XHM3HH, MpaBaXx M OOA3aHHOCTAX Tpa)kKIaHUHA, IIEHHOCTSAX OBITHS, KYJIbTYpPhl M COLIMAIBHOTO
B3aUMO/JICICTBHUS;

10. YMeHue BBINOJIHATh I03HABATENbHbIE M IPAKTUYECKHE 3aJaHUs, B TOM YHUCIIE IPOEKTHBIE;

11. YmMeHue camMOCTOATENIbHO M apPryMEHTHPOBAHO OIICHUBATh CBOM JCHCTBUA U JEHCTBUS
OJITHOKJIACCHUKOB, COJIepXkKaTelbHO OOOCHOBBIBas IPAaBWJIBHOCTh WIM OIIMOOYHOCTh pe3yJbTaTa MU
croco0a JeHCTBUA, aleKBAaTHO OLICHUBATh OOBEKTHBHYIO TPYIHOCTh Kak Mepy (aKTHUYECKOTO WIIH
IPENOIaraeMoro pacxo/ia pecypcoB Ha pelleHue 3a7ayM, a TaKKe CBOU BO3MOYKHOCTH B JJOCTHKEHHH
eI ONPEAETIEHHON CII0KHOCTH;

12. Ymenue pabortaTth B rpynne — 3pQpeKTUBHO COTPYIHUYATh M B3aUMOJIECHCTBOBATH HA OCHOBE
KOOPJAWHAIIMK PA3JIMYHBIX MO3WIMK NPH BHIPAOOTKE OOIIETO pEemIeHUs] B COBMECTHOW NESTEIHHOCTH,
cilyliaTh MapTHepa, (GOpMyIHpOBaTh U apryMEHTHPOBATH CBOE MHEHHME, KOPPEKTHO OTCTaMBATh CBOIO
NO3HUIMI0 M KOOPIMHHPOBATH €€ C TO3WLIUU MapTHEPOB, B TOM YHCJIE B CHUTYyalldH CTOJKHOBEHUS
UHTEPECOB; MPOJYKTUBHO pa3peliaTb KOH(UIMKTBI Ha OCHOBE Yy4eTa HMHTEPECOB M IO3MLHUN BCEX €ro
YYaCTHHUKOB, TIOMCKA M OLIEHKH AJIbTEPHATHBHBIX CIIOCOOOB pa3penIeHus] KOH(IUKTOB.

IIpeaMeTHbIE Pe3yabTATHI OCBOEHHS Y4€OHOTO MpeaMeTa « XHMHUSD):
8 kiace

OcHoBHbIE NOHATHS XUMHH (ypOBeHI) ATOMHO-MOJICKYJISIPHBIX HpeIlCTaBHeHHﬁ)

Obyuarowuicss Hay4umcs:

J OIUCHIBATh CBOMCTBA TBEPIBIX, JKUAKHX, Ia3000pa3HBIX BELIECTB, BBIIEISS MX CYLIECTBEHHBIE
MIPU3HAKH;

J XapaKTepu30BaTh BEIIECTBA IO COCTAaBY, CTPOCHHIO W CBOWCTBAM, yCTaHABIWBATh NMPHYUHHO-
CIICZICTBEHHBIE CBSI3U MEX/TY TaHHBIMH XapaKTEPUCTHKAMH BEIIECTBA;

J PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHX MOHSATHINA:

J aToM, MOJIEKYyJa, XMMUYECKUHA 3JIEMEHT, MMPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAIEHTHOCTD,
UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XHUMMUU;

J M300pakaTh COCTAaB MPOCTEUIIMX BEIIECTB C IMOMOINBI0 XHUMHUYECKHX (OPMYI U CYIIHOCTBH
XUMHAYECKHX PEAKIUi ¢ TOMOIIBI0 XUMUIECKUX YPaBHEHHIA,

J BBIUUCIIATE OTHOCUTEIBHYIO MOJIEKYJISIDHYIO U MOJIAPHYIO MacChl BEIIECTB, a TaKK€ MAacCOBYIO
JIOJTF0 XUMHYECKOTO DJIEMEHTA B COSTMHEHUSX;

J CpaBHUBATh 10 COCTABY OKCHU/IbI, OCHOBaHMsI, KUCIIOTHI, COJIH;

J KJ1acCU(UIIUPOBATh OKCHJIBI U OCHOBAHUS 110 CBOMCTBAM, KUCIOTHI M COJTM — I10 COCTaBY;

J OIUCHIBATh COCTAB, CBOWCTBA U 3HAUYEHHUE (B MPUPOE U MPAKTUUYECKOHN NEesTeIbHOCTH YeJIOBEKa)
MIPOCTHIX BEIIECTB — KHUCIOPOAA U BOJOPO/IA;

J JlaBaTh CPAaBHUTEIBHYIO XapaKTEPUCTUKY XMUMHYECKHX DJIEMEHTOB W BKHEWIINX COCIMHEHUM
€CTECTBEHHBIX CEMEWCTB IETOYHBIX METAIIOB U TaJIOTCHOB;

J MOJIb30BaThCs JIAOOPATOPHBIM 00OPYIOBAHUEM U XUMUYECKOH MOCYA0H;

J MIPOBOJIUTH HECTIOXKHBIE XMMUYECKHE OTBITH U HAOIIOACHUS 32 U3MEHEHUSIMH CBOWCTB BEIIECTB B
MpOoIECCe X MPEBPAIICHU;

o co0roIaTh MpaBuiIa TEXHUKKA OE30MaCHOCTH MPU MPOBEICHUH HAOIIOACHUI U OTBITOB;

L4 pa3iiniaTh SKCOICPUMCHTAJIIBHO KHUCJIOTBI U H_IéJIO‘-II/I, MOJIB3YACh NMHAUKATOpAMU,



° 0CO3HaBaTh HEOOXOIWMOCTH COOJIFOACHHUS Mep O€30MacCHOCTH TMPHU OOpalIeHUH C KUCIOTaMH H
I{EJIOYAMH.

Obyuarowuiica nNOLyYUm 803MOACHOCb HAYYUMbCA!

o IPaMOTHO OOpaIaThCs C BEIIECTBAMU B IOBCETHEBHOI JKU3HU;

o OCO3HaBaTh HEOOXOIUMOCTb COOJIIOJICHUSI MPABHJI HKOJIOTMYECKH OE€30MacHOro MOBENEHHUS B
OKpY>Karolle NpupoIHON Cpee;

o MMOHUMATh CMBICII U HEOOXOJMMOCTh COOIOCHUS MPEANUCAHMMA, TPEeIIaraeMbIX B HHCTPYKITUIX
10 UCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH H JIP.;

o HCIIOJIb30BATh pUOOpeTEHHbBIC KITIOYEBBIC KOMIIETEHTHOCTH npu BBIMOJTHEHUH
HCCIIEIOBATENbCKUX IPOEKTOB MO M3YyYEHHUIO CBOMICTB, CIIOCOOOB IOJYYEHHUS U PACIIO3HABAHMS
BELIECTB;

o pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, MUCIIOJIB3YSl CPEICTBA YCTHOTO M MUCHMEHHOIO

OOIIEHUs, TPOSBIATH TOTOBHOCTh K YBWKEHUIO HWHOW TOYKM 3pEHHS TpPH OOCYXKICHUHU
PE3yJIbTAaTOB BBHIOJIHEHHOW pabOTHI;

L 00BEKTUBHO OLICHUBATh I/IHq)OpMaIII/IIO 0 BCIICCTBAX MW XHUMHUUYCCKUX IIPOHCCCAX, KPUTUUCCKU
OTHOCUTBCSI K TICEBIOHAydyHOW uWH(pOpMamu, HemoOpOCOBECTHOW peKiiaMe, Kacarolencs
HCIIOJIb30BaHM: pa3JIMYHbIX BCIICCTB.

Ilepuoauyeckuii 3aKOH M NepUOAUYECKAS cHUCTeMaxuMUYeckux 3jementoB Jl. MH.
MenpeneeBa. Ctpoenue aroma. CTpoeHHe BelecTBa.

Obyuarowuiica nayuumcs:

o KJIacCU(UIUPOBATh XUMUYECKUE DSJEMEHTHl HAa METallIbl, HEMETaJUIbl, AJIEMEHTHI, OKCHAbI H
THJIPOKCHUIBI KOTOPBIX aM(OTEPHBI, U WHEPTHBIC JJIEMEHTHI (Ta3bl) JJISI OCO3HAHUS BAKHOCTH
YHOPSIIOYEHHOCTH HAYYHBIX 3HAHUM;

o pacKpbIBaTh CMBICH Iepuoandeckoro 3akoHa /. MI. Menneneesa; onuceBaTh U XapakTEPU30BaTh
TaOJINYHYI0 (POPMY NEPUOANUECKON CUCTEMbl XUMUYECKHX IEMEHTOB;
o XapaKTEepPU30BaTh COCTAB aTOMHBIX IE€p U PACIPEIECICHUE YUCIA DJIEKTPOHOB IO 3JIEKTPOHHBIM

CJIOSAM aTOMOB XHMHYCCKUX DJJICMCHTOB MaJlbIX IICPUOJ0B HepHOI[quCKOﬁ CUCTCMBI, a TaKXC
KajJIus 1 KaJblUsd,

L4 pa3jiniyatb BUIABI XUMHYECKOM CBS3H: HOHHYIO, KOBAQJICHTHYIO TOJSMPHYHO, KOBAJICHTHYIO
HCTIOJIPHYO U MCTAJUIMYCCKYHO, I/I306pa)KaTB QJICKTPOHHBIC q)OpMy.]'ILI BCIICCTB, O6pa3OBaHHBIX
XUMHWYCCKUMH CBA3AMHA PA3HOT'O BHUA,

o BBISIBJISTH 3aBUCUMOCTH CBOMCTB BELIECTBA OT CTPOECHUS €0 KPUCTAININYECKON pEIETKY (MOHHOM,
aTOMHOM, MOJIEKYJIIPHOM, METAJITMYECKOMN );

o XapaKTEepPU30BaTh XUMUYECKHE JIEMEHThI U UX COCAMHEHUS HAa OCHOBE IOJIOKEHUS DJIEMEHTOB B
NEePUOINYECKOI cucTeMe U OCOOEHHOCTEN CTPOECHUS UX aTOMOB;

o ONMCBIBaTh OCHOBHBIE NMPEANOCHUIKA OTKpbITHA Jl. M. MeHnneneeBbIM EpUOANIECKOTO 3aKOHA U
MEePUOJNYECKON CHUCTEMBbl XMUMHUYECKUX 3JIEMEHTOB M MHOT000pa3Hyl0 Hay4yHYIO JEsTeNbHOCTb
Y4€HOTO;

o XapakTEepU30BaTb HAYYHOE W MHPOBO33PEHUECKOE 3HAYEHUE MEPUOJWYECKOrO0 3aKOHA U
MEePUOINYECKON CUCTEMBbI XUMHUYECKUX 31eMeHTOB [[. . Menneneena;

o OCO3HaBaTh HAy4YHbIE OTKPBITHS KaK pe3yibTaT AJUTEIbHBIX HaOII0JEHUH, OMBITOB, HAYYHOU

TMOJICMUKH, ITPCOAOJICHUSA pr,I[HOCTCI\/'I 1 COMHEHHH.

Obyuarowuiicst NOIY4YUm 803MONCHOCHL HAYYUMbCAL.

®  OCO3HaBaTh 3HAYECHHE TEOPETUUECKUX 3HAHUU JIJIS1 MPAKTUYECKOU JIESITEIbHOCTH YEJIOBEKA,;

®  ONWCHIBATHh H3YUYCHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSIS JIOTHKY CHCTEMHOTO aHAJIN3a;

® [IPUMEHATHh 3HAHUA O 3aKOHOMEPHOCTSIX MEPUOJUYECKON CHCTEMBI XUMHYECKHX HJIEMEHTOB IS
OOBSICHCHUS ¥ TIPEJIBUICHHSI CBOMCTB KOHKPETHBIX BEIIIECTB;

e pa3BuBaTh MH()OPMANMOHHYIO KOMIIETEHTHOCTH IMOCPEICTBOM YTIyOJIeHHS 3HAHUH 00 HCTOpHH
CTaHOBJICHUSI XUMHUUYECKON HAyKH, €€ OCHOBHBIX MOHATUN, IEPUOJUYECKOTO 3aKOHA KAaK OJTHOrO W3
BOKHEHIINX 3aKOHOB MPUPOJIbI, & TAKXKE O COBPEMEHHBIX JOCTHKEHUAX HAYKH M TEXHUKH.



9 kJjacc

MHoroo0pa3ue XUMHYECKUX peakuui

Obyuarowuiics Hayuumcsi:
OOBSICHATH CyTh XUMHUUYECKHUX MPOIIECCOB;
HA3bIBATh MPU3HAKHU U YCIIOBUS MIPOTEKAHUS XUMUUYECKUX PEAKIIN;
yCTaHaBIWBATh MPUHAICKHOCTh XUMHUYECKON peakuuu K ONpeAesIEHHOMY TUIY MO OJIHOMY U3
KJIACCU(PUKALMOHHBIX TPHU3HAKOB: 1) MO YUCIy W COCTAaBY HCXOJHBIX BEIIECTB U TPOJYKTOB
peakuuu (peakuuud COCTUHEHHS, pa3IoKEHUs, 3aMelleHus W oOMeHa); 2) MO BBIIEICHHUIO MU
MOTJIOIICHUIO TEIUJIOTHl (pEaKIMu HK30TEPMUYECKHE M DHJOTEPMHUYECKHE); 3) MO H3MEHEHHUIO
CTENEeHEH OKUCICHHS] XUMUYECKUX 3JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiun); 4)
o 00paTUMOCTH TpoIiecca (peakuu 00paTuMbIe U HEOOPATUMEIE);
Ha3bIBaTh (PaKTOPBHI, BIUSIOLINE HA CKOPOCTh XUMUYECKUX PEaKLUit;
Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CMEIICHUE XUMHUECKOTO PABHOBECHS;
COCTaBJISITh YPABHEHUS DJIEKTPOJUTHUYECKOM IUCCOLMALMU KHUCIJIOT, IIeJouell, cojieil; MOJIHbIE U
COKpaII¢HHbIC MOHHBIC YPaBHEHUS PEaKIMii 0OMeHa;
YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA;
MPOTHO3UPOBATh MPOAYKTHI XMMHUECKUX PEaKIHil mo (Gopmyraam/Ha3BaHUSM HCXOJHBIX BEIIECTB;
OTIpeeNATh UCXOAHBIE BellecTBa o (hopMynam/Ha3BaHUAM MIPOYKTOB PEAKIUY;
COCTABJISITh  YPaBHEHUSI PEAKIMM, COOTBETCTBYIOIIMX  IIOCJIEIOBATEILHOCTH  («IICTIOYKE))
MPEBPAIICHUI HEOPTaHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB;
BBISIBJISITH B MIPOLIECCE IKCIIEPUMEHTA MPU3HAKH, CBUICTENHCTBYIOIINE O MPOTEKAHUH XUMHYECKON
peakiuu;
TOTOBUTH PACTBOPHI C OMpEAeNEHHOM MAacCOBOM J10JIed pPacTBOPEHHOI'O BEIECTBA; OMPEAEIATh
XapakTep Cpebl BOJAHBIX PACTBOPOB KHUCIOT U IIeNI0Uel 0 U3MEHEHHIO OKPACKU WHAUKATOPOB;
MPOBOJIUTh KAYECTBEHHBIE PEAKIMM, TOJITBEPKIAIONINE HAJTUYNE B BOJHBIX PACTBOpPAX BEIIECTB
OT/IENIbHBIX KATHOHOB M AaHMOHOB.

Obyuarowuiics noay4um 603MONCHOCIb HAYYUMbC
COCTAaBJISITH MOJICKYJISIPHBIC U MOJTHBIE HOHHBIC YPAaBHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;
MPUBOJAUTH TIPUMEPHI pPEaKIui, TMOATBEPKIAAIONINX CYIIECTBOBAaHUE B3aMMOCBSI3H  MEXIY
OCHOBHBIMH KJIaCCaMH HEOPTaHUYECKUX BEIIECTB,;
MIPOTHO3UPOBATh PE3yNbTaThl BO3ACUCTBUS PA3NUYHBIX (HDAKTOPOB HA CKOPOCTh XHMHYECKOU
peaxiuuy,
MPOTHO3UPOBATh PE3YNIbTaThl BO3ICHCTBUSA Pa3IWYHBIX (PAKTOPOB HA CMEIICHHE XHUMHYECKOTO
paBHOBECHSI.

MHoroo0pa3sue BelecTs

Obyuarowuiica Hayuumcs:
OTIPECIIATh TPUHAICKHOCTh HEOPTaHMYECKHUX BEIIECTB K OJTHOMY W3 M3YUCHHBIX KJIACCOB/TPYIIIL:
METaJIJIbl 1 HEMETAJUIBI, OKCUJIBI, OCHOBAHMSI, KUCIIOTBI, COJIH; COCTABIISITh (JOPMYJIIBI BELIECTB O UX
HA3BaHUSIM;
OTIPE/ICNIATh BAJCHTHOCTh W CTEIICHb OKHCJICHHS 3JIEMEHTOB B BEIIECTBAX; COCTABIIATH (POPMYJIBI
HEOPTaHMYECKUX COCTUHEHHUH IO BAJICHTHOCTSM M CTEINCHSM OKHCJICHHS 3JIEMEHTOB, a TaKke
3apsiiaM HOHOB, YKa3aHHBIM B TaOJIHIIE pACTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJICH;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHUs (DU3WYSCKUX W XMMHUYCCKHX CBOWCTB IPOCTHIX BEIIECTB
(METaJIOB M HEMETAJIJIOB) M MIX BBICHIMX OKCHJIOB, 00pPa30BaHHBIX JIEMEHTAMH BTOPOTO U TPETHETO
NEpUO/JIOB;
Ha3pIBaTh OOIIME XHMHUYECKHE CBOWCTBA, XapaKTEPHbIC [UIS TPYII OKCHIOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX; Ha3bIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTEPHBIE Ul KAXKIOTO U3
KJIACCOB HEOPTaHMYECKUX BEMIECTB (KUCIOT, OCHOBaHUI, COJei);



MPUBOJIUTh TPUMEPHI PEAKLMI, MOATBEPKIAONIMX XUMHUYECKHE CBOWCTBA HEOPTaHHMYECKUX
BEIIIECTB: OKCUAOB, KHCJIOT, OCHOBAaHHUIN M COJICH;

ONpeAeNsTh  BEIIECTBO-OKWUCIWUTEIb U BEIIECTBO-BOCCTAHOBUTEIb B OKHUCIHMTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMSIX; COCTABJIATH JICKTPOHHBIN OanmaHc (11 M3YYCHHBIX PEAKIUN) 10
MPEJI0KEHHBIM CXEMaM PEAKLIH;

MIPOBOJIUTH J1aOOPATOPHBIC ONBITHI, MOJITBEPKAAONTNE XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BELIECTB;

MPOBOANTH J1a0OpaTOPHBIC OMBITHI MO TMOJYYCHHUIO U COOMPAHUI0 Ta3000pa3HBIX BEIIECTB:
BOJIOPO/1a, KUCIOPO/a, YTIIEKUCIIOTO ra3a, aMMHUaKa;

COCTaBJIITh YPABHEHUS COOTBETCTBYIOIIUX PEAKIIHIA.

Obyyarowuiics NOIYUUM 03MONACHOCHb HAYYUMBCA.
IIPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTAaBA U CTPOEHUS,
IPOTHO3UPOBATh CHOCOOHOCTh BEILECTBA IPOSBIATh OKUCIUTENIBHBIE WJIM BOCCTAaHOBUTEIIbHBIC
CBOICTBA C y4ETOM CTENEHEN OKHUCIEHUS DJIEMEHTOB, BXOSLINX B €r0 COCTaB;
BBISIBIIATH CYIIECTBOBAHUE N€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU B PSAY: IIPOCTOE BELIECTBO —
OKCHJI — KHCJI0Ta/ TUAPOKCH]L — COJIb;
XapaKTepru30BaTh 0COOBIE CBOMCTBAa KOHIIEHTPUPOBAHHBIX CEPHOM M a30THOW KUCIIOT;
NPUBOANUTH TPUMEPHI YpaBHEHUH peakiuii, JeKaluX B OCHOBE IPOMBIIUICHHBIX CIIOCOO0OB
IIOJIy4EHHUSI aMMHUaKa, CEPHOM KHUCIIOTBI, YyIr'yHa U CTaJIH;
OINHUCBIBATh (PU3UYECKHE U XUMHUYECKUE IPOLECCH, SBISIOIINECS YaCThl0 KPYrOBOPOTa BELIECTB B
IIPUPOJE;
OpraHM30BBIBATh U OCYLIECTBIIITH IPOEKTHI 110 MCCIEJOBAHUIO CBOMCTB BELIECTB, MMEIOIIUX
BAKHOE IIPAKTUYECKOE 3HAYECHUE.



3. Conep:xanue ydyeOHOro npeaMera « XuMush»

8 kmace
Paznen 1. OcHOBHBIE TOHATHA XMMHH (YPOBEHb ATOMHO-MOJIEKYJISAPHBIX
npeacTaBJIeHUi)

[Ipeamer xumuu. XuMHsS Kak 4acThb €CTE€CTBO3HaHUA. BemectBa um ux cBoWcTtBa. MeToabl
NO3HAHUSI B XMMHUU: HaOmoJeHue, skcrepuMeHT. llpuémsl GezomacHoi paboThl ¢ 000OpYAOBaHUEM U
BeniecrsamMu. CTpOEHHE IUIAMEHH.

Yucteie BemectBa W cMmecd. CnocoObl OYMCTKM BEIIECTB: OTCTAaMBaHHE, (HIBTPOBAHHE,
BBIIAPUBAHUE, Kpucmaniuzayus, oucmuinayus. Puzndeckue M XUMUYECKHUE SIBICHUS. XUMHUYECKHUE
peakuuu. IIpu3sHaky XUMUYECKUX PEAKIM U YCIOBHUS BOSHUKHOBEHUS U TEUCHUS XUMUYECKUX PEaKIUH.

ATOMBI, MOJEKYJIbl M HOHBL. BemecTBa MOJEKYJIIPHOTO M HEMOJIEKYJISPHOIO CTPOCHHMS.
Kpucrammmueckue u amopduble BemecTBa. Kpucrammmueckue pemérkd: HMOHHAs, aTOMHas |
MOJIEKYJISIpHas. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT THUIA KpUCTAUIMYeCKOW pem€rku. lIpoctsie n
CIOXKHBIE BellecTBa. XUMHUYECKHH JJIEeMEHT. MeraublHeMeTaulbl. ATOMHas €AWHUIA MAacChl.
OtHocuTenbHass aroMHas Macca. SI3bIK XMMMH. 3HAKM XMMHMUYECKHUX DJIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocTaBa BemlecTB. XuMHU4eckue ¢opmynbl. OTHOCHTENbHAs MOJEKyJsipHas Macca. KadecTBEeHHBINH H
KOJINYECTBEHHBI COCTAaB BeIECTBA. BpluucieHus Mo XuMmuyeckuMm ¢opmyinaM. MaccoBas A0
XUMHUYECKOI'O AJIEMEHTA B CIIOKHOM BELIECTBE.

BanentHocTh XHMMHUecKux 3ieMeHTOB. OmpeneneHue BaJIEHTHOCTH 3JIEMEHTOB 1O (opMmyIe
OuHapHbIX coequHeHn. CocTaBleHNEe XUMHUYECKUX (OpMYJ1 OMHAPHBIX COEUHEHUH 110 BaJIEHTHOCTH.

ATOMHO-MOJIEKYJIIPHOE yU€HHUE. 3aKOH COXPaHEHMs Macchl BellecTB. JKU3Hb U AesaTenpHoCcTs M.
B. JlomonocoBa. XuMuueckue ypaBHEHHs. THIIBI XMMUYECKUX PEAKIUN.

Kucnopoa. Haxoxnenue B npupose. [lonyuenue kuciaoposa B 1a00paTOpUy U IPOMBIIUIEHHOCTH.
O®usnyeckue M XUMHUYECKHE cBoWcTBa Kuciopona. [openue. Oxcuabl. Ilpumenenue kucnopopa.
KpyroBopor kucimopona B npupozae. O30H, amorponus Kuciaopona. Bo3gyx u ero cocras. 3amura
aTMoc(epHOro BO3/lyXa OT 3arpsi3HEHUH.

Bonopon. Haxoxxaenue B npupoze. [lomyyenue Bogoposa B 1a00paTopun U MPOMBIIIIJIEHHOCTH.
duznyeckue 1 XMUMUYECKHE CBOMCTBA Bo10poaa. Bogopoa — BoccranoBuTenb. Mepbl 0e3011acHOCTH ITPH
pabote ¢ BopopoaoMm. [Ipumenenne Bogopoa.

Boga. Meroasl onpenenenus cocraBa BOJAbl — aHAIM3 M CUHTE3. PU3HUYECKHE CBOMCTBA BOJBI.
Bona B mpupose u crnocoObl €€ ouncTKU. Asparus Bojabl. XMMHUYECKHE CBOMCTBa BoJbl. [IpumeHnenue
BoAbl. Boma — pacrtBopurens. PactBopuMOCTh BemecTB B Boje. MaccoBas 10Ji1 pacTBOPEHHOIO
BEIIECTBA.

KonnuectBennsle oTHomeHus B xumun. KonandectBo BemiectBa. Monb. MossipHas macca. 3akoH
ABoraapo. MosipHblii 00b€M Ta30B. OTHOCUTENBHAS MJIOTHOCTh ra3oB. OObEMHBIE OTHOUICHHUS Ta30B
IIPU XUMUYECKUX PEAKIIUIX.

Baxmwelimme Kkiacchl HEOpPraHMYeCKUX coeguHeHMi. OKCHAbI: CcOCTaB, Kiaccu(uKanus.
OcHOBHBIE 1 KHCIOTHBIE OKcuAbl. HomeHknaTypa okcuaoB. PU3MUECKHE M XUMHYECKHE CBOMCTBA,
IIOJIyYEHUE U IIPUMEHEHUE OKCUIIOB.

I'unpoxcunpl. Knaccudukanusa runpoxcunoB. OcHoBanus. Cocras. Ll[énoun u HepacTBopuMBbIE
ocHoBanus. Homenkiarypa. @usndeckue U XUMUYECKHAE CBOWCTBA OCHOBAHUH. Peakiys HeUTpanu3aluu.
[TonydyeHnue u npuMeHeHNe OCHOBaHUM. AM(pOTEpHBIE OKCUABI U TUIPOKCUIBL.

Kucnorsl. CocraB. Knaccudukanus. Homenkmarypa. ®Pusmueckue M XMMHUYECKHE CBOICTBa
KHUCJIOT. BBITECHUTENBHBINA PsIJI METAJUIOB.

Comu. CocraB. Knaccugukanus. Homenknarypa. ®@usndeckue cBoiictBa coneil. PactBopumMocTts
coseil B Boje. XuMuueckue cBoiicta coseid. CriocoOsl mosryuenus cosneil. [Ipumenenue conei.

I'eneTnyeckas cBA3b MEXKIY KJIACCAMU HEOPraHUYECKUX COCIUHEHUMN.

Hemoncmpayuu. O3HakoMiIeHre ¢ 00pasamMy MPOCTBIX U CI0XKHBIX BemlecTB. CriocoObl 0UUCTKU
BEIIECTB: KPUCTAUIM3ALMUSA, AUCTHUIALUSA, XpomaTtorpadus. OmbITbl, MOATBEPKIAIONUE 3aKOH
COXpaHeHMs Macchl BemiecTB. IlomydeHne m coOupaHue KUCIOpOJa METOAOM BBITECHEHHUS BO3JyXa U
Boibl. Ompenenenue coctaBa Bo3ayxa. Kosulekuus HePTH, KaMEHHOTO YIiig W MPOAYKTOB HX
nepepabotku. [lomyuenue Bojmopona B ammapare Kwuma, mpoBepka BoJopoJa Ha YHCTOTY, T'OpEHHE



BOJIOpPOJa, COOMpaHKe BOJAOPOJia METOJIOM BBITECHEHHUS BO3/yXa U BOJAbL. AHanu3 BoAbl. CHUHTE3 BOJBI.
3HAaKOMCTBO ¢ 00pasliaMi OKCHIOB, KUCJIOT, OCHOBaHMH U cojei. Helrpanuzanus menoun KucioToil B
MIPUCYTCTBUU UHAUKATOPA.

Jlabopamopnuvle onvimpl. PaccMOTpeHHE BEUIECTB C PA3TUYHBIMU (PU3HUECKUMH CBOWCTBAMH.
Paznenenne cmecu ¢ momormibto Maruuta. [Ipumepbl (U3HUECKUX W XUMHYECKHX sBIeHUH. Peakuuu,
WUTIOCTPUPYIOIINE OCHOBHBIC TPHU3HAKM XapAaKTEPHBIX peakiuu. Pa3nokeHne OCHOBHOTO KapOoHaTa
menu (II). Peakums 3amemenns Meau sxkene3oM. O3HakoMIleHHEe ¢ oOpa3iiaMu OKCUI0B. B3aumopeiicTeue
Bozopoaa ¢ okcuyioM Meau (I1). OnbIThl, MOATBEPKAAIOIINE XUMHUUYECKUE CBOMCTBA KUCIOT, OCHOBAHUM.

Ilpakmuueckue padomwr.l. IlpaBuna TeXHUKH O€30MACHOCTH MpH paboTe B XUMHYECKOM
kabunete. O3HAKOMJICHHE C JIaOOopaTOpHBIM oOopymoBaHueM. 2. OUuCTKa 3arps3HEHHON MOBApEHHOM
comu. 3. Ilomyuenue u cBoiictBa kucinopozaa.4. Ilomyuenue BomopoAa U H3YYEHHE €rO0 CBOWCTB. 5.
[TpuroroBneHre pacTBOPOB COJIEH € ONpeAeNEHHONM MaccOBOW J0Jiell pacTBOPEHHOTO BemiecTBa. 6.
Pemrenne skcnepuMeHTaNbHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACCHI HEOPraHUYECKUX COCTUHEHUI.

Pacuemmnuvie 3a0auu. BeraricieHre OTHOCUTEIBHONM MOJIEKYJISIPHOM MacChl BEIIECTBA 10 popmyIe.
Bbluucinenne MaccoBOM J0JM 3J€MEHTa B XUMHUYECKOM COEJUHEHUU. Y CTAHOBIIEHHE NpOCTEUIIen
(dbopMynBl BemiecTBa MO MAacCOBBIM JOJSIM 3JIEMEHTOB. HaxoxmeHue MaccoBOil J0NM pacTBOPEHHOTO
BEILIECTBA B pacTBOpe. BbrunciieHne macchl pacTBOPEHHOIO BEIIECTBA U BOJBI JUIsI MPUTOTOBJICHUS
pacTBopa ornpeAenéHHon KoHIeHTpanuu. OObEMHBIE OTHOLIEHUS Ta30B MPU XUMUYECKUX PEAKIUSX.
Bbrluncnenuss mo XMMHUYECKUM YPaBHEHHMSIM MacChl, 00bEMa W KOJIMYECTBA BEUIECTBA OJHOTO U3
MPOAYKTOB PEAKIUHU 10 MACCE€ MCXOIHOTO BEIIECTBA, 00BEMY MIIM KOJIMYECTBY BEIIECTBA, COJACPIKAIIETO
ONPEACIIEHHYIO JOJIIO IIPUMECEM.

Paznen 2. Ilepuoanyecknii 3aKOH M NEePUOAUYECKAS CHCTEeMAXMMHYECKHUX 3jeMeHTOB /l.
N. MenneneeBa. CTpoenue aroma.

[lepBoHaYaJIbHBIE TOMBITKA KJIACCH(PHUKAIMKA XUMHUYECKUX 3JeMEeHTOB. [loHsATHE O rpymmax
CXOIHBIX 2JIEMEHTOB. ECTECTBEHHBIE CEMENCTBA IIEI0YHBIX METAJUIOB U TaJoreHoB. biaropoaHsie rassi.

[Tepuonnueckuii 3akon [[. 1. MenneneeBa. Ilepuoauueckas cucrema Kak €CTECTBEHHOHAY4YHast
KJaccu(uKauss XMMHUYECKMX dJIeMeHTOB. TaOnuuyHast ¢opma mpeacTaBleHus Kiaccuukaluu
XUMHUYECKHX 371eMeHTOB. CTpykTypa Tadnuis! «llepuoaunueckas cuctema xumuueckux snementos 1. U.
MenneneeBa» (kopotkast ¢opma): A - u b-rpynnsl, nepuoasl. Puznyeckuil CMBICT MOPAIKOBOIO
3JIeMEHTa, HOMepa Mepro/ia, HoMepa rpyHibl (715 3JIEMEHTOB A-TpyIm).

Crpoenue aroma: siipo U 3JIEKTpOHHas 000si0uka. COCTaB aTOMHBIX Si€p: IPOTOHBI U HEUTPOHBI.
W3oronsl. 3apsii aTOMHOTO siipa, MaccoBO€ YMCIO, OTHOCUTENbHas aToMHas Macca. CoBpeMeHHas
(bopMynHpOBKa MOHATUS «XUMUYECKUNA IIEMEHT.

DnexTpoHHas 000J0YKa aroMma: MOHATHE 00 PHEPreTUYECKOM YpPOBHE (3JIEKTPOHHOM CJIOE), €To
€MKOCTH. 3amoJIHEHUE DJIEKTPOHHBIX CJIOEB Yy aTOMOB DJJEMEHTOB IE€PBOTO—TPETHErO MEPHOIOB.
CoBpemenHast pOpMyYIHPOBKA MEPHOJUIECKOTO 3aKOHA.

3HaueHue nepuoanyeckoro 3akoHa. Hayunele noctmxenus [[. M. MenneneeBa: ucnpaBieHHE
OTHOCHUTEIIbHBIX aTOMHBIX Macc, MpeJICKa3aHhe CYIECTBOBAHUS HEOTKPBITHIX JIEMEHTOB, I€PECTAHOBKH
XUMHUYECKHX JJIEMEHTOB B Nepuoaudeckon cucreme. JKusnp u nestensHocts . Y. Menneneesa.

Jemoncmpayuu. Ousznyeckue CBOWCTBA ILEJIOYHBIX METaUIOB. BzanMopelicTBHe OKCHIOB
HaTpus, MarHusi, ¢(ocdopa, cepsl ¢ BOJOW, HCCIEJOBAHUE CBOMCTB TMOJYYEHHBIX MPOIYKTOB.
B3anmopeiictBue HaTpuss M Kanus C BojgoM. Pdusmyeckume CBOMCTBA TaloreHoB. B3ammopelicteue
IIOMUHUS C XJIOPOM, OpOMOM U Hoa0M.

Paznen 3. CTpoeHue BemecTna.

DNEeKTPOOTPULIATETLHOCTh XUMHUYECKUX dJeMEHTOB. (CHOBHBIE BHJBl XUMHUYECKOW CBS3H:
KOBAJICHTHAsT HETOJISPHAs, KOBAJICHTHAs TOJSApHAas, HOHHAas. BaleHTHOCTh JJIEMEHTOB B CBETE
BHGKTpOHHOﬁ TeOpI/II/I. CTCHGHB OKHUCJICHHUA. HpaBI/ma OHpGI[eJIeHI/IH CTCIICHU OKHCIJICHUSA DJICMCHTOB.

Hemoncmpayuu. ConocrabiieHne GU3NKO-XUMHUIECKUX CBONCTB COSMHEHUN C KOBAJICHTHBIMHU U
MOHHBIMU CBA3SIMU.



9 kJaacce
Paznen 1. MHoroo0pa3ue XMMHUYECKHUX PeaKknui.

Krnaccudukanus XuMHYeCKUX Peakifii: peakliui COeIMHEHUs, Pa3JIOKEeHUs, 3aMeLICHHs, OOMEHa.
OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakiuu. OKHUCIUTENb, BOCCTAHOBUTEND, MPOLECCHl OKUCIEHUS U
BoccTaHOBJIEHUS. COCTaBlI€HUE YPAaBHEHHMU OKHCIWUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN C IOMOIIbIO
MeTo/a SJeKTpOHHOTOo Oananca. TeruioBble 3((EKTHI XUMHUYECKUX pPEaKIUHA. DK30TEPMUYECKHE U
SHIOTEPMHUUYECKHE peaKkluu. [epMOXMMHMYECKHE YypaBHEHHUA. Pacuérel 10 TEpMOXUMHUYECKUM
YPaBHEHUSIM.

CKOpoCTh XMMHMUYECKMX peakuuid. DaxkTopbl, BIMSIOLNME HA CKOPOCTbh XUMHUYECKHX PpPEaKIUH.
[lepBonauanbHoe mnpexacraBieHne o Karanusze. OOpartumble peakuuu. [loHATHE O XHUMHYECKOM
paBHOBeCHU. XMMHUYECKHE PEAKIMU B BOJHBIX PACTBOpAX. DJIEKTPOIUTHI M HEAIEKTPOIUTHL. HOHBIL.
Katuonel u anuonsl. [udpamnas meopuspacmeopog. DIEKTPOIUTHYECKAsT AUCCOLMALMS KHUCIOT,
ocHOBaHuiu cojeil. CnaOble U CcuibHBIE 3JeKTpOduThl. CTemneHb aucconuanuu. Peakiuu HMOHHOTO
oOMeHa. YCIOBUSI TE€UYEHHUs PEaKIMi MOHHOTO OOMEHa /0 KOHIA. XHMMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX COCJUHEHHI B CBETE MPEICTABICHUN 00 AJIEKTPOIUTUUYECKON TUCCOLUAIUN U
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUAX.

Ilonamue o ecudponuse coiell.

Jemoncmpayuu. llpumepbl 5K30- U DHAOTEPMUYECKUX peakuuii. BzaumopaeicTBue IUHKA C
COJIIHOW M YKCYCHOH KHUCIOTOH. B3anMopneicTBue rpaHyJMpOBAaHHOTO LIMHKA M LMHKOBOW MbUIA C
coJisiHOM kucnoTol. B3anmonelicteue okcuna meau (II) ¢ cepHoit KuCIOTOM pa3HOM KOHLEHTpaLUU HpU
pa3HbIX Temmeparypax. ['opeHue yrisi B KOHUEHTPUPOBAHHOW a30THON Kuciore. ['opeHue cepbl B
pacruiaBiieHHO! cenutpe. McnblTaHne pacTBOPOB BELECTB Ha AJIEKTPUUECKYIO IIPOBOAUMOCTD. [IBHUKEHME
HMOHOB B 3JIEKTPUUECKOM I10JI€.

Jlabopamopnuie onvimot. Peaximy oOMeHa MeXTy pacTBOpaMH JIEKTPOIUTOB

Ilpakmuueckue padomer.l. VI3yuenue BIUSHUS YCIOBUI MPOBEICHHUS] XUMHUECKOW peakiy Ha
e€ ckopocTh. 2. PerreHne sKCnepUMEHTAIBHBIX 3a/1a4 10 TeMe «CBOWCTBAa KUCIIOT, COJIEH W OCHOBaHUH
KaK 2JIEKTPOJIUTOBY»

Pacuemmnpvie 3a0auu. BerauciaeHus 110 TEPMOXUMUYECKAM YPABHEHUSAM PEAKIIHIA.

Paznen 2. Muorooo6pa3ue BelecTB.

Hemeramnsl. Tasnorensl. llonokeHne B NEPUOIMYECKONM CUCTEME XHMHUYECKHX DJIEMEHTOB,
CTpoeHHe ux aroMoB. Haxoxaenue B mpupone. Pusnueckue M XHMHUUYECKHE CBOWCTBA TajOTEHOB.
CpaBHHTENbHAS XapaKTepUCTUKa rajoreHoB. [lomyuenrne u nmpuMeHeHUe rajJoreHoB. Xuop. Ouzndeckue
U XHMHYECKue cBoiicTBa xiiopa. [lpumenenue xmopa. XiopoBogopoa. Pusmyeckue CBOMHCTBA.
[Tonyuenue. ConsiHasg kucnora u e€ conu. KadecTBeHHas peakuus Ha XJOpHUI-MOHBL. Pacmo3HaBaHue
XJIOPUJIOB, OPOMUIOB, HOJIUIOB.

Kucnopon u cepa. [TonoxeHnue B mepuondecKon CUCTEME XUMUYECKUX JJIEMEHTOB, CTPOEHUE HX
atomoB. Cepa. Amnotrponusi cepbl. Pusnyeckue U XUMHUYECKHME CBOMCTBA. HaxokneHue B mpupone.
ITpumenenue cepol. CepoBomopoa. CepoBomopoaHasi KHCIOTa U €€ conu. KauecTBeHHas peakius Ha
cynbpuna-uonsl. Oxcupn cepbi(IV). ®Ousnueckue u xumuueckue cpoiictBa. [Ipumenenme. CepHuctas
kuciota u e€ comu. KadectBennast peakius Ha cynb@ut-uonsl. Oxcun cepsl(VI). Cepras kuciora.
XUMHYeCcKue CBOMCTBA pa30aBlIeHHON U KOHIIEHTPUPOBAHHOW CEpHOI KUCIOTh. KauecTBeHHas! peakius
Ha Cyab(}aT-uoHbl. XHWMHUYECKHE pEaKIMH, JeKallue B OCHOBE IMOJYYCHHUS CEpPHOW KHCIOTHl B
MPOMBILIUIEHHOCTU. [IpuMeHeHne cepHoil KUCTOTHI.

Azot u docdop. TlomoxxeHne B MepuOAMIECKON CHCTEME XUMUYECKHUX AJIEMEHTOB, CTPOSHUE HX
aTOMOB. A30T, (pU3MYeCKHe M XMMHYECKHE CBOWMCTBA, MONTYYCHHE M MpuMeHeHue. KpyroBopor azora B
npupoae. Ammuak. Ou3znyeckue U XMMHUYECKUE CBOMCTBA aMMHaKa, NMoOJydyeHue, npumeHenue. Coiu
aMMOHUsA. A30THasi KuciaoTa U e€ cBoicTBa. OKUCIUTEIbHBIE CBOMCTBA a30THOM KHUCHOTHI. [lomydenue
a30THOW KHUCJIOTHI B jaboparopuu. XUMHUYECKHE pEaKIMH, JIeKAIIHEeB OCHOBE IMOJIyY€HHS a30THOM
KHCIIOTBI B TPOMBINUIEHHOCTU. [lpumenenue a3oTHOM KuciaoTbl. CoJIM a30THOM KHUCIOTBI W HX
npUMeHeHHEe. A30THbIE YIOOPEHHUS.



®dochop. Amnorponusi (dochopa. dusznyueckne W XHUMHUECKHE CcBoMcTBa Qocdopa. Oxcupg
docdopa(V). ®ochopnas kucnora u e€ conu. DochopHbie yI0OpeHUs.

Yraepon u kpemuuii. [lonoxkeHrne B MepuoOANYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOEHUE
UX aroMoB. Yruepon. Aiuorponus yriaepoga. dusmueckue M XMMHUYECKHE CBOWCTBA YIiepoja.
AncopOumsi. YrapHbplii ra3, CBOMCTBA W (PU3HOJOTHYECKOE NEWCTBHE HAa OpraHW3M. YTIICKUCIBIA Tas3.
YronpHas kucnora u e€ conu. KadecTBeHHas peakimsi Ha KapOoHAT-woHBIL. KpyroBopor yriiepona B
npupoje. Oprannueckue coequnenus yriepoaa. Kpemuuii. Oxkcua kpemuusa(IV). Kpemauesas kucnora u
eé conmu. Cmexkno. [lemenm.

Meramnsl. 1lonoxeHne MeTaioB B IEPUOJIUYECKON CUCTEME XMMUYECKHX 3JIEMEHTOB, CTPOCHHUE
uX atomMoB. Merammnueckass cBsi3b. DU3MYECKHE CBOWCTBA METAJUIOB. Psii aKTMBHOCTH METAJIOB
(97K TPOXUMHUYECKUN Psi/i HAIPSDKEHUN MeTallioB). XMMHYECKHE CBOMCTBA MeTa/ioB. O01iue croco0sl
noJjtyueHust MetayuioB. CIiiaBbl METAJLIOB.

[lenounble MeTasuibl. [TonoxkeHne menoYHbIX METAJUIOB B IEPUOJANYECKON CUCTEME, CTPOCHUE UX
aroMoB. Haxoxzaenue B mnpupone. PUHMYECKHME M XUMHYECKHE CBOMCTBA WIEJIOYHBIX METAJUIOB.
[IpuMeHeHre MEeNnOYHbIX METAJUIOB U UX COCIUHEHU.

[lenoyno3emenbHble MeTauibl. [lojiokeHHEe I1€T0YHO3EMENBHBIX METANIOB B IEPUOIUYECKON
cucTteMe, CTpoeHue ux aromoB. Haxoxzaenue B npupone. MarHuil U KanblMil, MX Ba)KHEWIIUE
coenuHeHus. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii. IlonokeHue aaOMHUHHMS B IEPUOAMYECKON CHCTEME, CTPOCHHE €ro aroMma.
Haxoxnenune B npupoae. @usznueckue U XMMUYECKUE CBOMCTBA amOMUHMSA. [IprMeHEeHHe alFOMUHMUS.
AMdoTEepHOCTH OKCHIA ¥ TUAPOKCUIA ATTFOMUHUS.

Kenezo. Ilonmoxxenue xeneza B NEPUOJUUYECKON CUCTEME, CTpOEHUE ero aroma. HaxoxxaeHue B
npupoge. dusnyeckne U XUMHYECKUE CBOICTBa jkelie3a. BakHeilne COeqUHEHHUs XKeye3a: OKCUIBI,
runpokcuasl 1 comn xenesa(ll) u xenesa(Ill). Kauectpennsle peakiuu Ha nonsl Fe?* u Fe”,

Jlemoncmpayuu. ®u3ryeckue cBOKCTBA rajnoreHoB. [lomydyeHne Xia0poBoA0pOia U paCTBOPEHHE
ero B Bojae. AIUIOTpomHble MoauuKamuu cepbl. OOpasibl MPUPOIHBIX CYIb(QHIOB H CYyIb(aTOB.
[Tony4yeHne amMmuaka U ero pactBopeHue B Boje. O3HakoMJIeHHE ¢ 00pa3liaMu MPUPOIHBIX HUTPATOB,
docharoB Mopgenu KpUCTALIMYECKUX PEHIETOK aiMa3a U Tpadurta. 3HAKOMCTBO C oOpasimamu
MPUPOJIHBIX KapOOHATOB W CUJIMKATOB 3HAKOMCTBO C 0OpasllaMy BaKHEHIIMX COEIWHEHUN HaTpusi,
KaJIusl, IPUPOJIHBIX COEIMHEHUHN Kallbllus, pyJaMu XkKelle3a, COeAMHEHUIMHU aloMuHus. Bzaumoseiicteue
IIEJIOYHBIX, IIEJIOYHO3EMENIBHBIX METAUIOB M AIOMHUHHA ¢ BOAOM. CXUraHue eie3a B KUCIOPOJE U
XJIOpE.

Ilpakmuueckue padomot.3. IlonydeHne CONSTHONW KUCIOTHI U W3ydeHHe e€ cBOUCTB. 4. PemieHue
SKCIIEPUMEHTANBHBIX 3a7ad 1o teme «Kucnopon u cepa» 5. IlomyueHume ammuaka M H3y4yeHHUE €ro
cBoiicTB. 6. [Tonyuenue okcuna yrnepoaa (IV) u uzyuenue ero cBoifictB. PacozHaBanue kapOoOHATOB. 7.
Pemenue skciepuMeHTaNBHBIX 3a1a4 10 TeMe «MeTaibl U UX COeIUHEHUS».

Jlabopamopnvie onvimpl. BelTecHEHNE TaJIoT€HaMU JIpyr Ipyra U3 pacTBOPOB MX COEJUHEHHM.
KauectBennsle peakuuu cyiabhua -, cyibGuT- U cyiabpaT- HOHOB B pacTBope. O3HaKOMJIEHHE C
oOpa3uaMu cepbl U €€ MPUPOJHBIMU COeIMHEHUAMHU. B3anmopaelcTBUe cojieil aMMOHHS CO ILEIO0YaMHu.
KauecTtBeHHble peakiuu Ha KapOOHAT- U CHJIMKAT- MOHBI. KauecTBeHHasl peakiys Ha YIJIEKUCIBINA ras.
Nzyuenne oOpasnoB MeTauioB. B3aumoneiicTtBue MeTayuioB ¢ pactBopamu coiieil. O3HaKoMIIeHHE CO
CBOMCTBaMHM U MpeBpallleHusIMU KapOoHATOB U ruapokapOoHaToB. [lomyyeHne ruipokcuaa alfoMUHUS U
B3aMMO/ICHCTBHE €r0 ¢ KHCIOTAMHM U Iiieniodamu. KadecTBenHsle peakiuy Ha noHbl Fe?* u Fe®* .

Pacuemmnpvie 3a0auu. BpraucieHus 10 XUMUYECKUM YpaBHEHHSIM Macchl, 00bEMa MM KOJIMYECTBA
BEIIIECTBA OJTHOTO M3 MPOJIYKTOB PEAKIMM 10 Macce HCXOIHOTO BEIIECTBA, 00BbEMY WM KOJIUYECTBY
BEIIECTBA, COJIEPKALIETO ONPEAETEHHYIO OO TPUMECEH.

Paznen 3. KpaTkuii 0030p BaskHeHIIMX OPraHUYeCKUX BelleCTB.

[Ipenmer opranumueckoil xumuu. Heopranmueckue u OpraHMYeCKHE COCIUHEHUA. YTIEpoa —
ocHOBa xu3HM Ha 3emiie. OCOOEHHOCTH CTPOCHHUsS aroMma Yriepoja B OpPraHMYECKHX COCIUHEHUSX.
VYrneronoponasl. [IpenenpHbie (HACHIMIEHHBIE) YIIEBOAOPOAbI. MeTaH, TaH, NMPOMAaH — MPOCTEHIITNE
HpeICTaBUTENN MpEeneIbHbBIX YLIIEBOIOPOLOB. CrpykTypHBIE (bopmybI YIJ1€BOJOPO/IOB.
['omosiornyeckuii psj NpeAesbHbIX YIIeBOAOpOoa0B. ['omosiorn. @uznyeckrue U XMMHUYECKUE CBOMCTBA



IpeleNbHBIX YIIIEBOAOPOAOB. Peakiuu ropenus u 3amenieHus. HaxoxaeHue B mpupoje IpeaeibHbIX
yriaeBonopoaos. IIpuMenenne merana.

HenpenenbHble  (HEHACBILIEHHbIE)  YIJIEBOJOPOABI.  OTHIIEHOBBIM  psii  HEMpeneabHBIX
yriaeBonopoaoB. OtuieH. dusnueckne U XUMHUYECKHE CBOWCTBA STWIIEHA. Peakuus NpucoeIuHEHUs.
KauectBennsle peakuuu Ha 3TuiieH. Peakius nonmumepusanuu. [lonuastunen. [Ipumenenue stusiexa.

ALETUIIEHOBBIM  Psii  HENpEeAENbHbIX YIJIEBOAOpoaoB. AnerwieH. CBoiicTBa aleTHIICHA.
[TpumeHeHue aneTuiIeHa.

[TpousBomHbIE YTIeBOAOPOAOB. KpaTkwii 0030p OpraHWYecKHX COCIUHEHUN: OIHOATOMHEIE
COUpPTHI (METAHOJ, ITAHOJ), MHOTOATOMHBIE CIIUPTHI (ITHIJICHTJIMKOJb, TIUIEPUH), KAPOOHOBBIE KHUCIOTHI
(MypaBbMHas, YKCyCHasi), CJOXHBIE 3(UPBI, >KHUPBI, YIIEBOIABl (TJIOKO3a, caxapos3a, Kpaxmad,
LEJUTI0N03a), aMUHOKHCIIOTHI, OeKku. Ponb 6eK0oB B opranusme.

[lonsiTe O BBICOKOMOJEKYJSPHBIX BellecTBax. CTpyKTypa IOJIMMEPOB: MOHOMEp, IOJIHMMED,
CTPYKTYpPHOE 3B€HO, CTeNEeHb MouMepu3aunu. [loausTusieH, noiunponusieH, MoJIMBUHUIXIOPU.

Hemoncmpayuu. Mojenu MOJEKyl OPraHMYECKUX COCAMHEHUH. ['opeHue yrieBoaoponoB u
oOHapyXeHHe MpOoAyKTOB uX ropeHus. KauecTBeHHas peakuus Ha dSTwieH. [lomyueHue sSTuieHa.
PactBopenue stunoBoro cnupra B Boje. PacTtBopeHue rimiepuHa B Boje. [losyueHue u cBoiicTBa
YKCYCHOM KucnoThl. lccrnenoBanue CBOWCTB JKUPOB: PpPAacTBOPUMOCTh B BOJAE€ M OPraHUYECKUX
pactBoputensix. KadecTBeHHBIE peakny Ha TIOKO3y M KpaxMain. O3HaKOMIJIEHHE ¢ 00pa3lamMu U3IeNnit
U3 MOJIMATHIICHA, TTOJHUIPONHUIIEHA, TOJIUBUHUIXIIOPUIA.

4. IlepevyeHb KOHTPOJBLHBIX U MPAKTHYECKHUX PadoT B Kypce «Xumus 8 - 9»

KonTposbHble padoThbl \ IIpakTHyeckue padboTbl

8 kiacc
Koutponbuas pabora Nel mo Tteme: | [Ipaktuueckas pabora Nel. IIpuembl GezonmacHoi paboThI ¢
«IlepBoHauanbHbIE XUMHUYECKHE | 00opyaoBaHHeEM U BeulecTBaMu. CTpOEHHE IIJIaMEHH.
TTOHSTHSI
Kontponbaas pabora No2 mo temawm: | [Ipaktuueckass pabGorta Ne2. OuncTtka 3arps3HEHHON
«Kucnopon, «Bonmopon», «Bopna. | moBapeHHOM COJIH.
PacTBOpBI»
Kontponbnas pabora Ne3 mo Teme | [Ipaktuueckas pabora Ne3.  Ilomyuenwe u CBOMCTBa
"OCHOBHBIE KJacChl HEOPraHMYECKUX | KHCIOPOAA.
COEJIMHEHUI
KonrponbsHast pabora Ned mno temam: | [Ipaktuueckass pabora Ned4. Ilomyuenue Bomopona u
«ITepnognueckmit 3aKOH J.W. | n3yueHnue ero CBOMCTB.

MengeneeBa», «CTpoeHHE  aTromay,
«CTpOeHHE BEIIeCTBaY

[Ipaktuyeckas pabGora Ne5. IIpuroromieHue pacTBOPOB
COJIEH C OIpENEeNeHHOW MacCOBOM JI0J€M pacTBOPEHHOTO
BEIIECTBA.

[Ipaktrueckas pabora Ne6. PereHue skcrnepuMeHTaIbHBIX
3a1a4 1o TeMe: «BakHeHIuMe KIacChl HEOPraHUYECKUX

COCTUHEHUIN.
9 kJacc

Kontponbuast pabora Nel mo temam: | [Ipaktuueckas padorta Nel. M3yueHue BIusiHus yCIOBUI
«Knaccuduxanms XUMHUYECKUX | MPOBEACHUS XUMUYECKUX PEAKIIUN HA €€ CKOPOCThH)
peaxkuuii, «INEKTPOIUTHYECKAS
JIACCOITHAAITUSIY.
Kontponbaas pabora Ne2 mo Teme | [Ipaktuueckas pabora Ne2. Pemienne skcrepruMeHTaTbHBIX
«HeMmeTabl» 3ajga4 1mo teMe «CBOICTBa KHCIIOT, OCHOBAHHUIM, COJCH Kak

BJIEKTPOJUTOB)

Kontponbaas pabora Ne3 mo Teme: | [Ipaktuueckas pabora Ne3. IlomydeHne cONSTHOM KUCTOTHI U
«MetaisD. U3y4YEHUE €€ CBOUCTB.




[Ipaktuyeckass pabora Ned. PemieHue skcrepuMEHTAIbHBIX
3a1a4 o reme: «Kucnopon u cepay.

HN3Y4YCHUC €TO CBOMCTB.

[Ipaktuyeckass pabora NeS. [lonyyenne ammmaka wu

(1V) u u3ydyeHue ero CBOMCTB.

[Ipaktuueckas padora Ne6. IlomyueHue okcupa yriepoja

[Ipaktuueckas pabora Ne7. Pemnienue sKcrnepuMEHTaIbHBIX
3a1a4 1o teme: «MeTaJuibl U UX COCUHEHUSD.

5. TemaTnueckoe NJIAHMPOBaHUE Y4eOHOI0 npeaMeTa « XUuMHD)

Kuaace Paszpnen KosmuectBo
4acoB
8 kiacc | Paznea 1. OcHOBHbIE TOHSATHUA XUMUU (YpPOBEHb AaTOMHO- 52

MOJICKYJISIPHBIX MPEJCTaBICHUN)
Tewma 1. [lepBoHauaabHble XMMHUUECKHUE OHSTHSL. 19
Tema 2. Kucnopon. I'openue. 5
Tewma 3. Bomopon. 3
Tema 4. Bona. PacTBopbl. 7
Tema 5. KonnyecTBEHHbIE OTHOIIEHUS B XUMUU. 4
Tema 6. Baxknelime kiaccbl HEOPraHUYECKUX 14

COEIMHEHUI.

Paznen 2. [lepuoauyeckuili 3akoH U MepuoIUYEcKas 7

cucremaxumuueckux oaneMmeHroB J[. M. Menzaeneesa.

Crpoenue artoma.

Pa3nen 3. CtpoeHue BemecTna. 9

Peseps 2

9 xmacc | Paznen 1. MHOroo6pasmue XUMHYECKUX PEaKIIU. 15

Tema 1. Knaccuduxanysi XuMUYECKUX PEaKITHii. 6
Tema 2. X¥MHU€CKHE PEAKIIMU B BOJHBIX PACTBOPAX. 9

Pasnen 2. MHoroo6pasue BenecTs. 42
Tema 1. T'asoreHsl. 5
Tewma 2. Kuciiopon u cepa. 8
Tema 3. Azot u docdop. 9
Tema 4. Yriepoa u KpeMHUH. 8
Tema 5. Meramisbl. 12

Paznen 3. Kpatkuii 0030p BaXHEHWIIMX OpraHMYECKHX 9

BEIIECTB.

Peseps 2




