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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBI CpeaHEro oOIero oOpa3zoBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE OO0Opa3oBaTelbHbIE MPOrPaMMBblI, U
OCHOBHBIX TnOJIOKeHUM «CTparernn pas3BuTus BocnuTaHus B Poccuiickoi
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

['1aBHBIMHU LIETISIMHA MU3y4Y€HHUS MpeaMeTa « XuMus» Ha 6a30BoM ypoBHe 11 KiI.
SBJIFOTCSL:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIICH
COCTABJISIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeXKaT KIIFOYEBbIE MOHATHUS, (PYyH/IaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000ILIEHNI MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHHS;

e (opMupoBaHuE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaAKIMil, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB U XHUMHYECKUX SIBICHHM,
MMEIOIINX MECTO B PUPOJIE, B TPAKTUUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIEPUMEHTA, COOJIOJIEHUEM MpPaBUI
0e30MmacHOro o0parieHus ¢ BeIeCTBAMH.

B ydeObHOM maHe cpeaHero oOIero oOpa3oBaHUS MPEAMET «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaIMeTHON oOjacTu «EcTecTBeHHO-HAay4YHBIC
IPEIMETBD).

OO611ee 9uciIo 4acoB, OTBEACHHBIX JIJISI M3YUYCHHS XUMUU, HA 0230BOM ypOBHE
cpemHero oomiero oopasoBanusi, cocrapiseT 136 gacos: B 10 kiracce — 68 wacos ( 2
yaca B HeJento), B 11 kimacce — 68 yacoB (2 yac B HEJIENIO).

Conepskanue nporpammbl 11 KITACC

OBIIAA U HEOPTAHUYECKAA XUMMUA



Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000J10YKa. DHEPreTUYeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTamm, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. INEKTPOHHASI KOHPUTYpaLKs aTOMOB.

[lepnognueckuil 3akoH u llepuoanueckas cucreMa XUMHAYECKUX JJIEMEHTOB
. U. MenaeneeBa. CBsi3b NMEpUOAMYECKOrO 3aKoHa U Ilepronnyeckoil cucTemsl
xumuueckux anemeHtoB JI. M. MenmeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOECHMS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHUMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M MEepUojaM.
3HaYCHUE NEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKass CBsI3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasl HEMOJSIpHAs W TOJSpHAsl, UOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICEHTHOM XHWMHUYECKOW CBA3UM (OOMEHHBIM U JIOHOPHO-
akienTopHeiii). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJEKYJISIPHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIbI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsTne o nucnepcHbix cucreMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBast 10151 BelIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumudeckas  peakmusa.  Krnaccudukammss — XMMHUYECKHX — peakiuid B
HEOPraHUYECKOM W OpPraHWYECKOM XHWMHH. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHECHUS W MPEBPAIICHUS SHEPTUMN TPU XUMHUECKUX PEAKLIMUSX.

CKOpOCTh peakliiu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHUYECKOE paBHOBecHE. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xuMmudeckoro pasHoBecus. [Ipunnumn Jle [larense.

DnekTponauTryeckas aucconuanus. CyibHBIC U caa0ble 2JIeKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIas, HEUTpAJIbHAs, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUIN:
neMoHcTpanus Tadau «lleprognyueckas cucteMa XuMUYecKux 3imeMmeHToB [[. .
MenpaeneeBay, U3ydyeHHE MOJENCH KPUCTALINYECKUX PEIIETOK, HAOIIOJCHUE U
OMKMCAaHKUE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aToOpa, ONPEEICHUE CPEALI PACTBOPOB BELIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, PEaKIWH HWOHHOTO oOMeHa),



MIPOBEICHUE TIPAKTUIECKON paboThl «BausHue pa3nnyHbiX (PaKTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUM».

PacuérHble 3anaumn.

PacyéTel 1O ypaBHEHMSM XMMHUYECKHUX pEaKlUil, B TOM 4YHUCIIE
TEPMOXMUMHUYECKHUE PaCU€Thl, Pacu€Thl C HCIOJIB30BAHUEM IIOHATHUS «MAacCOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilomoxkenue HemetaiuioB B llepuoamueckord cucreme
xumMuueckux sjeMeHtoB JI. M. MeHneneeBa U O0COOCHHOCTH CTPOEHHUS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAIOB (Ha IpUMepe
KHCJIOpoa, cephl, hocdopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAUIOB (TaJOoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHHUH  (OKCHJIOB,
KHCJIOPOJICOICPKAITUX KUCIOT, BOJOPOJHBIX COSTMHEHHUN).

[IpumeHeHnEe BAXXKHENUIIINX HEMETAIUIOB U UX COEIUHECHUMN.

Meramnel. 1lonoxenne meramnoB B [leproanueckoil cucremMe XUMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OOmme ¢usndeckue cpoiicTBa MetaioB. CIIaBbl METAJLIOB.
DNEKTPOXUMHUUYECKUI PSIJT HAMTPSYKEHU METAIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crmocoObl MOMyYeHUs MeTauioB. [IpuMeHeHne MeTallioB B OBITY U
TEXHUKE.

DKCNIEpUMEHTAIbHbIC METOJIbl M3YUCHHMS BEIIECTB W HUX MPEBpaIlCHUN:
M3YYEHHE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a/ia4, HaAOJIOJIeHWEe M OINHCAHHE JIEMOHCTPAllUOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA aTIOMHHHUS C pacTBOpaMu
KHUCJIOT M IIeJI04ei, KaueCTBEHHbIC PEaKIIUM Ha KATHOHBI METAJIIOB).

PacuétHrble 3amaun.

PacuéTtel macchl BemiecTBa WM 0ObEMA ra3oB MO WM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEIIECTB UMEET MTPHUMECH.

X¥MHUS U KU3Hb

Ponp xuMun B 0OecrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U THUILEBOM
0e30macHOCTH, Pa3BUTHH MEAHWIMHBL [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX  MPOMBIIIJIEHHOTO
MOJY4YECHHUS BaXKHEHIIIMX BEIIECTB.



YemoBeK B MHUpPE BEIIECTB M MAaTE€pPUAOB: BAKHEWIIME CTPOUTEIIbHbBIE
MaTepuaibl, KOHCTPYKIHOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KEpaMHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbBIE
yao0peHus.

XUMHST U 3I0pOBbE YEJIOBEKA: IpaBUjia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia O0E30MaCHOTO MCIIOJIb30BAaHUS MPENapaTOB OBITOBOM XUMUHU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H MpU  HU3YYEHUH OOmEed
HeopraHu4yeckol xumuu B 11 Kjacce oCcylIeCTBISIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK U TMOHITHH, SBISIOMIMXCS
CUCTEMHBIMU JIJIs1 OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUSA: HAy4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalus, NEpUOJUYHOCTh, HAOIIOEHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHE, SBICHHE.

®dusznka: MaTepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PAMOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3MUECKHE BEIMYMHBI U €IUHUIBI HX
U3MEPEHHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTeMma, Ouocdepa, Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
pecypchl.

TexHonorust: XUMUYEeCcKasi MPOMBIIUIEHHOCTb, METAJUIyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
IPOMBIIUIEHHOCTh,  (papMallieBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKHUX IMpernapaToB, IMPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTE€pHAJIOB,
AJIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



COAEPKXAHHUE OBYUYEHUSA 11 KJIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUN dneMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipe/esieHusl JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. INEKTPOHHAS KOH(UTYpAIUsi AaTOMOB.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XMMHAYECKUX JJIEMEHTOB
J. 1. MenaeneeBa. CBsi3b MEPUOINYECKOTO 3aKoHA U [leproanyecKkoil CHCTEMBI
xuMHuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX JJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M IEepUuoaaM.
3HaYCHUE NIEPUOINYECKOrO 3aKOHA B PA3BUTUM HAYKH.

CrpoeHue BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasl HEMOJSIpHAas W TOJSpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTpOOTPUIATEIHLHOCTS.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10151 BelIeCTBa B paCTBOPE.

Knaccuduxarus HEOPIraHUYECKUX COCINHEHUN. Homenknarypa
HEOpPraHUYECKNX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuyeckas — peakiusa.  Krnaccudukamuss  XMMHUYECKHUX — peakiuid B
HEOPraHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILLICHUS SHEPTUM TP XUMUUECKUX PEAKLIUSX.

CKOpOCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHUYECKOE paBHOBecHE. DaKTOpBI, BIUAKOIIME HA COCTOSIHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

DnexTponutnyeckas nuccormanus. CribHbIC U cadbie 3eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCNEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
neMmoHcTpanus Tabmmn «[lepuoanueckas cucrema xuMmudeckux sneMeHToB [, U.
MenpeneeBay, U3ydyeHHE MOJENCH KPUCTALIUYECKUX PEIIETOK, HAOIIOJCHUE U



OTHMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MTEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KaTalnu3aTopa, ONPE/ICICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIWH HWOHHOTO oOMeHa),
MPOBEJICHUE NIPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOUN pEAKIIUN.

PacuérHble 3anaum.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIb30BAHUEM ITOHSATHUS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heopranuyeckasi xumusi

Hemeramnel. Ilonoxxenne HemeraiuioB B llepuomnueckor  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIUX HEMETAUIOB (TajOoreHOB, CEPbI, a30Ta,
dbochopa, yriepoga U KpEeMHHS])) U HMX  COCAMHEHUM  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpuMeHEHNE BaXKHENIINX HEMETAIIIOB U KX COCUHEHHUIA.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XMMHUYECKHUX
sanemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OOmume ¢guzndeckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DIEKTPOXUMHUUECKUI Pl HAMTPSKEHU METAIIOB.

XHWMUYECKHE CBOMCTBA BAKHEWIIIMX METAJUIOB (HATPHWH, KalHWi, KaJIbIUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl monyyeHus: MetauioB. IIpruMeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
U3y4YeHUE KOJUICKINH «MeTayuibl M CIUIaBbl», 0O0pPa3IOB HEMETAJUIOB, PEIICHUE
AKCTIIEPUMEHTANIbHBIX 3a/ia4, HaOJNIOJIeHHEe M OIHCAaHHWE JIEMOHCTPAIlUOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOEHCTBUE TUIPOKCHIA AIIOMUHUS C PACTBOPaAMHU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuétel maccel BemiecTBa wWiM 00BbEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEUIECTB UMEET MPUMECH.

XUMUA U KU3Hb



Ponp xumum B oOecrieueHUr SKOJOTUYECKOM, YHEPTETUIECKON U THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOoHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MAaTEPUATIOB: BaXXHEWIIHME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTEpHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaiibl JJIsl 3JIEKTPOHUKU, HAaHOMAaTEpHUasbl, OPraHUYECKUE W MUHEPAIbHbBIC
yao0peHus.

XumMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa KCIOJIb30BAHMS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 0€30MaCHOTO UCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi MEXNpeaMETHBIX CBA3€H TNpU  U3YyYEeHUU OOmEed o
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBISAECTCS 4e€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHSATUM, SBISIOUIUXCS
CUCTEMHBIMU JIJI OTJCIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [HUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAy4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(PUKALMs, TEePUOJAUYHOCTh, HAOIIOICHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®duszuka: MaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUIN YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBa, (PU3MYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcCHCTeMma, Ouocdepa, Makpo- u
MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIbI, TIOJIE3HBIE UCKOMAeMbI€, TOTLIIMBO,
pecypchl.

TexHoyIorus: XUMUYECKasi MPOMBIIUICHHOCTh, METAJLTYprusi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJACTBO, IHILEBAS
MPOMBINJICHHOCTh,  (hapMarieBTUUeCKass  MPOMBIILICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTE€pUAJIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPaMM  CpPEHEro OOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHBIM W TOpeaAMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAaMOPA3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
0oOy4Jaromuxcsl Mo peaanu3au IPUHSATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH NPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbIX BUIOB YUEOHOU NESATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh PE3yJbTar
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IOBEJIEHWE M IMOCTYNKH CBOMX TOBAPUUIEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
MOCTYMKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEeW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHlecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TpPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUsX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOACH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATETLHOCTH, OOINECTBEHHO TIIOJIE3HOM, TBOPYECKOW W  JPYrHUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECCUil pa3IudyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAHUHN 10 XUMUU;



YBaXKEHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymieli mpodeccun M peanm3ari COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUHM, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1IETIECOO0OPA3HOTO OTHOILIEHHUS K TPUPOJIE, KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIeM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COUUAIBHOW CPEIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUM IS
pELIeHHs] BOMPOCOB PALIMOHATILHOTO MPHUPOAOIIOIb30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUN, NPUHOCIUIMX BpEIl OKpYKAIOUIEH
IPUPOTHON cpesie, YMEHHs] TPOTHO3UPOBATH HEOJATONPHUATHBIE IKOJOTUYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH HKOJIOTUYECKOH HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPaKTUKE, CIIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
dbopMUpPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJIEHUS, CO3/IaHUM LEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKaloIllleM MUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJeM COXpaHEHHS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHHM JJIi  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBJICHHOCTH U BaXXHOW pOJIM B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX IpodsieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCJIOBHUI
YCIEUIHOTO TpyAda U DKOJOTMYECKU KOMMOPTHON KHU3HM KAXKJIOTO YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[OHMMAaHUs CYLUIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MUpA U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JeIaTh 000CHOBAHHBIC 3aKIIOUEHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOLIUXCSA JaHHBIX C IEJIbI0 TOJyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHWS IS
pelIeHus Ipo0JieM B peaTbHBIX )KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTIMU;

UHTEpeca K 0COOSHHOCTSM TpyJZla B Pa3IMYHBIX chepax MpodeccHOHATBLHON
JESITEIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUSI YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIMIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIC) O0IeHayYHbIC MOHSATHUS, OTPaXKaIOUUe
IIEJIOCTHOCTh HAyYHON KapTHHBI MHpa H CIEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4YHbIH (pakT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe Y4eOHbIEC NeHCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
TPaMOTHOCTH M COITMAIbHON KOMITETEHITUU 00y4aroInXcs;
CHOCOOHOCTb oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMH U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMU NO3HABaTeJIbHbBIMHU
JelCTBUSIMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKHU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHITHS JIJIsl OOBSICHEHUS OTJEIbHBIX ()aKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINM;



YCTaHaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCYX ACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHH CHMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHUYECKON
peakiuu — TMpU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHUX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS JJISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 6a30BbIe HCCJIeN0BATEIbCKHE ICHCTBUS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

(bOopMyIMpPOBATh LIEJIN U 3a/1a4U UCCIIETOBAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSITENBbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJCTh HABBIKAMU CAMOCTOSITEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIHpOBaTh
00001IeHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEILHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/I0B ITO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl MHTEpHETa), aHanu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIPOTUBOPEYHBOCTB;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orOope wuHpoOpMalMK, HEOOXOAUMOW Il BBINOJHEHUS Y4eOHbIX 3aaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  NIPEACTABICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);



UCIIONIb30BAaTh HAy4YHBIM A3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
XUMHYECKOM HMHpOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJIB30BaTh U INpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HarJIsJHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH AeliCTBUSIMM:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI B XOJE IUaora W/viH
JUCKYCCUM,  BBICKa3blBaTb  HJ€H, (HOPMYJIHMPOBATH CBOU  IPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTALMEN pEe3yJIbTaTOB IO3HABATEIbHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOU PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peajlu3alui y4eOHOro npoekra u (opMyJIUpoBaTh BHIBOJbI
II0 PE3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM ITyTEM COIJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/ICHUSI 1 0OMEHAa MHEHUSIMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYILIECTBISATH CBOI I103HABATEIbHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau W 3aJaud, KOHTPOJIMPOBAaTH U IO MeEpe
HEOOXOJMMOCTU KOPPEKTHPOBATh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3a]ay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKLHUsX;

OCYLIECTBJISTh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CAMOAHAIM3a
Y CAMOOLICHKH.

IIpeameTHble pe3yabTaThl OCBOCHHS Kypca «OOmIas W HeopraHudeckas
XUMUSD) OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, PO XHUMHUU B TIO3HAHUU SIBICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
GyHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs pEIICHUS IPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUUYECKUX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3J€MEHT, aToM, u3o0Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKUCJICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAs, METaJNINYeCKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUMBl ~XUMHUYECKUX  PEAKIHUH, PacTBOp, IJICKTPOJUTHI, HEIJEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOIMALIASI, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCThH
XUMUYECKON pEakiuyd, XUMHUYECKOE DPABHOBECHE); TEOPUM M 3aKOHBI (Teopus



ANEKTPOJIMTUYECKON JIHcconmanuu, nepuogudyeckut 3axkoH [[. M. Menpeneesa,
3aKOH COXPaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHMS U NMPEBPALICHUS dHEPTUU
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XUMUM,
MHUPOBO33PEHYECKNE 3HAHUs, JIKAUIUE B OCHOBE IIOHMMAHUS NPUYMHHOCTH H
CUCTEMHOCTH XMUMHYECKHX SIBICHUN, (PAKTOJIOTMYECKUE CBEJICHUS O CBOMCTBaX,
COCTaBE, MOJIYYEHUH U 0€30I1aCHOM HCIOJIb30BAaHUH BAXKHEHIINX HEOPraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESATEILHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHUW BBISBIATH XApAaKTEPHbIE MPU3HAKU MOHITHUMH,
YCTaHaBJIMBAaTh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS NPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OpMUPOBAHHOCTh YMEHUN HCHOJIB30BaTh XUMHYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss (OpMyd BELIECTB M YPAaBHEHMH XHMMHUYECKHX  PpEaKIuH,
cuctematudeckytro HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTJEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbli ra3, YIJIEKUCIBIH ra3, aMMHaK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, UPUT U IPYTHUE);

c(OpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJCHTHOCTb U CTENEHb OKUCIICHHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAsI, METAJUIMYECKas, BOJAOPOJHAS) B COCAUHEHUSIX, THI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIleCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUIMYECKAs), XapaKkTep Cpelbl B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBAaTh IIPUHAIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OMNpeneIEHHOMY KJaccCy/TpyIie
COEIMHEHUH (IPOCTBIE BEIIECTBA — METAUIBI U HEMETAJUIbI, OKCUABI, OCHOBAHUS,
KHUCJIOThI, aM()OTEpHbIE TUAPOKCUIBI, COJH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICII IEPUOANMUECKOTO 3aKoHa /JI.
N. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (QDYHKIUY;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTeMsl
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE opouTanu, «QHEPreTUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COCAUHEHUN
10 nepuonaaM u rpymnnaM Ilepuonuueckoi cucteMbl XUMHAYECKUX diieMeHToB 1. U.
Menaeneena;

c(OPMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh (OMUCHIBaTH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

c(OpPMHPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKHUE DPEAKLUUU IO
pa3IuMYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY



ahdexTy peaknuu, W3MEHEHUIO CTEMEeHeW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKklny, yYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUW COCTABJISITH YPaBHEHUS PEAKIUN Pa3TMIHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBUSI, PU KOTOPBIX 3TH PEAKIIMU UAYT IO KOHIIA;

cOPMHPOBAHHOCTh yYMEHUW TPOBOJIUTH PEAKIHMH, TOITBEPIKIAOIIIC
KAUeCTBEHHBI COCTAB pa3JIMYHbIX HEOPTraHUYECKUX BEILECTB, pPaClO3HABATh
OTBITHBIM MMYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOpPMHPOBAHHOCTh YMEHMM  pacCKpbhIBaTh  CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peaKIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelTHero Bo3aeictsus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh XUMHUYECKUE IPOIIECCHI,
JeXalllie B OCHOBE MPOMBIILUIEHHOTO IMOJIYYeHUSI CEpHOM KHUCIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUS C UCIOJIb30BaHUEM
MOHATUSI «MaccoBas JOJs BEIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIICHUN Ta3oB
IPU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH U BBHINIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCHAa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENCHUE Cpeapl pPacTBOPOB BEIIECTB C TMOMOLIBID YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaAKI[UH,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJbHBIX 3aJad IO
TeMaMm «Metamey U «Hemeramib») B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHNH C BEIIECTBAMU M JTAOOPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XHWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX pPEaKIMil U (POPMyIMpPOBATH BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;



C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMaIMIO, TOMYyYaeMyl0 M3 Ppa3HBIX HMCTOYHHMKOB (CpelCcTBa MacCOBOMU
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

cOPMHPOBAHHOCTh ~ YMEHHUH  cOOMIONATh  TpaBUia  OKOJIOTMYECKH
1eJIecCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B IEJAX
COXPAHEHMsI CBOETO 3/I0POBbsl U OKpY’KaloUled MpUPOJHON Cpeabl, OCO3HaBaTh
OIMAaCHOCTh BO3/ICUCTBUS HA JKUBBIE OPraHU3MBI OMPEICIEHHBIX BEIIECTB, MTOHIUMAs
cmbicn mokazarens IIJIK, mosicHATh Ha mpumepax CcHocoObl YMEHBIIEHUS U
NPEOTBPAILCHHUS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YelIOBEKa,;

Ui 0Oy4YaIoUIMXCsl C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA.

KanengapHo — TemaTuyeckoe mnjiaHupoBanue mo xumum B 11 kiacce

Ne KoanuecTBo | HammeHoBaHue TeMbl, pa3iena, ypoka Jara IIpumeuanue
o\ 4acoB ypoka
6 yacos CtpoeHue aToma
| |
1\ ATOM — CI0KHAs YacTuLa
2\2 OCoOEHHOCTH CTPOCHUS SIEKTPOHHBIX
000JI0YEeK aTOMOB 3JIEMEHTOB 4-5 IepHOJI0B
3\3 Ileproanyecknii 3aK0OH B CBETE yUEHUS O
CTPOEHHH aToMa .
4\4 ITepnonnueckas cucrema J1.M.Menneneesa- J.Paznuunbie popmbl
rpaduieckoe 0ToOpaxxeHue MEPUOINMYECKON CUCTEMBI
Ileproguueckoro 3akoHa XMMHUYECKHUX JIEMEHTOB
J.N.Menneneena
5\5 [Tonoxenue Bonopoaa B Ilepuoauueckoit
cucteme.3Hauenue [lepuoanaeckoro
3aKOHA
6\6 Kontponsnas padora Ne 1.
«Ilepnognyeckas cucrema. CtpoeHune
aToMay.
| |
26 yacoB CtpoeHue BenecTsa
7\1 HNonnas xumMuueckas CBsi3b J1.O6pa3isl MUHEPATIOB C
MOHHOM KpP.peETKON
8\2 KoBaneHTHas XxumMuueckast CBsI3b . Monenu
KPUCTAITTMYECKUX PEIIETOK
BEILECTB C KOBAJIECHTHOU
cBs3bio, JIHK .
o\3 MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON
CBSI3U
10\4 Meramnueckas CBs3b




11\5

Bomopoanas xumudeckas CBsI3b

12\6 Enunas npupoaa XMMUYECKOH CBSI3H

13\7 [TpomexyTOUHBIN KOHTPOJIb 3HAHUH

14\8 [Tomumepsl. I TnacTmaccsl. J1.O6pa3iie! mmacTMace u
W3IEIUN U3 HUX

15\9 Boiokna J1. O6pa3ipl BOJIOKOH H
W3JICIIHS U3 HAX

16\ ["a3000pa3HoOe COCTOSIHHUE BEIIECTBA J.Moiens MOJIIpHOTO

10 00bEMA ra3oB

17\ [IpencraBuTenu ra3000pa3HBIX BEIIECTB

11

18\ Ilpakmuueckasa paooma Nel «Ilonyuenue,

12 codupanue u pacno3Hasanue

2a3000PA3HBIX BEULECE)

19\ Xunkoe cocrosinue Beniectsa.Bona J1. Tpu arperatHbix

13 COCTOSIHUS BOJIBI.

20\ XKécTrocTh BOIBI U €€ yCTpaHEHUE. J1. OGpa3pl HAKUIK Ha

14 YaifHUKe U TpyOax
[EHTPATBLHOTO OTOTLICHHS

21\ MuHepaabHbIC BOJIBI.

15

22\ XKukue KpUCTauTbl U UX PUMECHEHUE J1. [TpuGOpbI HA KUIKUX

16 KpUcTajuiax

23\ TBEpmoe cocTosiHIE BelecTBa

17

24\ Kpucrannmyeckoe cocTosiHue BEIIECTBA. JLp. «Onpenenenue Tumna

18 KPUCTAJTINYECKON PEIIETKU
BEIIECTBA U OIIMCAHKE €T0
CBOMCTB»

25\ JlucnepcHbIE€ CUCTEMBI. J1. O6pa3ibl pa3nuyHbIX

19 JUCIIEPCHBIX CUCTEM

26\ I'py00 ¥ TOHKOAKCTIEPCHBIE CUCTEMBI J. Koarymsmus. Cunepesuc.

20 D¢ dexr Tunnans

27\ CocraB BellecTB U cMecei

21

28\ ITonsatue «noiast».Pemenue 3amau

22

29\ Pemenue 3agay

23

30\ Perrenue 3amau

24

31\ O0001IeHNE ¥ CHCTEMAaTH3AIMsI 3HAHHUA.

25

32\ Kontpoabnas padora Ne2 «Ctpoenue

26 BeIleCTBA»

| |
16 yacoB XUMUYECKUE PEAKIUU
33\1 Peakuuu, uaymue 6e3 n3MEHEHUs COCTaBa J1.IIpeBpaiiienre KpacHOro

BemecTsa. M3omepus u n3omepsl

dbocdopa B OembIii.
O3zonarop. Mogenu H-
OyraHa 1 n300yTaHa




34\2

Peakmuu, naymnme ¢ ”3MEHEHHEM COCTaBa
BEILIECTBA.

35\3 TennoBoii 3 dexT peakuuu u
TEPMOXMMHYECKHE YPABHCHUS.
36\4 CKOpOCTh XMMHUYECKOM peaKIuu u eé J.ITpumeps! hakTopoB
(hakTopsI. CKOPOCTH XUMHUYECKHIX
peaKIuid.
37\5 Karanus. JL.P. «Ilonyuenue
KHCJIOPO/Ia PA3I0KECHHEM
MepoKcuia BOJI0poaa ¢
MTOMOIIBIO0 OKCHUJIa MapraHia
U KaTaynasbl CBIPOro
KapTodens»
38\6 OO6paTUMOCTh XUMHUYECKHUX PEAKITHIA J.ITpumepbl HeoOpaTUMBIX
peaKkuuid.
39\7 CocTrosiHue XUMHUYECKOTO PAaBHOBECHUS U
CIIOCOOBI €T0 CMEIIECHUS
40\8 [TonsiTrie 06 OCHOBHBIX MPUHIIMITAX J.Mojienp KHISIIEro ciosl.
XUMHUYECKHUX MPOU3BOJACTB Ha IPUMEPE
CHUHTE3a aMMMAKa U CEPHOU KUCIIOTHI
41\9 Ponb BOJBI B XUMHUECKUX PEAKIIUS. J1.B3aumonelicTBre TUTUA U
XHUMUYECKUE CBOKCTBA BOJbI HATpHUsl C BOAOM.
42\ DNEKTPOIUTHI K HEITEKTPOIIUTHI.
10 DNEeKTPOIUTHYECKAs TUCCOLUALIHS.
CBolicTBa KMCJIOT, OCHOBAHHM, COJICH C
TOUYKH 3peHus D/1.
43\ ['maposn3 HEOPraHMYECKUX BEIIECTB. JL.P. «Pa3nuunsble ciryyau
11 TUAPOIIN3A COJICH»
44\ ['unponu3 opraHMYECcKUX BEIIECTB U €T0 J.T'maponus kapbuaa
12 3HAUECHUE KaJIBIIHSL.
45\ OKHCINTENEHO-BOCCTAHOBUTEIHHBIE J1.ITpumepsl mpocTenmx
13 peaKIum. OKHCITUTEIHHO-
BOCCTaHOBUTENBHBIX
peaKkuuid.
46\ DJeKTpoIu3
14
47\ O06001IEeHNE U CUCTEMATH3AlMs] 3HAHUI
15
48\\16 KonrposabHasi pagora Ne3 «Xumuueckue
peakuum»
18 yacos BemecTsa u ux cBoicTsa
49\1 Mertasibl U UX CBOMCTBa J. Konneknust 06pa3iios
METaJUIOB.
50\2 Kopposus MeTanoB u crnocoObl 3aluThl J1.Pe3ynbTaThl KOppO3UU
METAJIJIOB OT KOPPO3HH. METaJUIOB
51\3 Hemerayuiel ¥ UX OKUCIMTENLHBIE CBOMCTBA J1. O6pasipl HEeMeTauIoB
52\4 BoccranoBurtenbHbIE CBOIICTBA HEMETAIIOB
53\5 Kucnorel oprannueckue 1 HeopraHu4ecKkue. JI.P «McnbITanne pacTBOPOB

KHCJIOT, OCHOBaHUM U cojieit
WHJIUKATOPaMHU.




JI.P. «B3-¢ CcOoJITHOM K-THI U
P-pa YKCYCHOM K-TBbI C
MeTaJlIaMH, OCHOBaHUSIMH,
COJIIMU)

54\6 Oco0sIe cBOIiCTBA a30THOMI U J1. Pa3baBieHne KOHII.
KOHILICHTPUPOBAHHOM CEPHOM KUCIIOT. CEpHOH K-TbI .B3-¢
KOHII.CEPHOH K-ThI C
caxapom, LEJUII0I030M U
MEJIBIO.
55\7 OcHoBaHMs U UX KIacCU(UKAIUSL
56\8 CBoiicTBa OCHOBaHHIA. JL.P. «Ilonyuenue u
CBOMCTBA HEPACTBOPHUMBIX
OCHOBaHMIN»
57\9 Comnu, kiaccudukanus, CBOWCTBA. JL.P. «['umponus3 XJI0puaoB U
aIleTaToB MICJTOYHBIX
METAJIJIOBY
58\ [IpeacraBurenu cone U UX 3HAYCHUE, J.0O0pa3upl TpUPOIHBIX
10 KayeCTBEHHbBIC PEaKIIUN Ha KATHOHBI U MUHEPAJIOB, COJICH.
AQHUOHBI KauecTB.peaknuu Ha
KAaTHOHBI U aHUOHBI
50\ VYpok-yrpaKHeHUE
11
60- ['eHeTHUeCcKas CBsI3b MY KJIaCCaMH
12 HEOPTaHWYECKHUX COCTUHCHHIMA
61\ ['eHeTHUeCcKas CBsI3b MY KJIaCCaMH
13 OpPraHUYECKUX COCAMHCHUN
62\ Perrenue 3amau
14
63\ Ilpakmuueckas pavoma Ne2 «peuienue
15 IKCHEPUMEHMAIbHBIX 3a0aY HA
uoeHmupuUKayuI0 op2aHu4ecKux u
HeOP2aAHUYECKUX COCOUHECHUIL)
64\ O0001ICHHE ¥ CHCTEMAaTH3aIMs 3HAHUI
16
65\ KoutpoJabHas padora Ne 4 «BemecrBa n
17 HX CBOWCTBA
66\ AHanm3 KOHTPOJIbHON pabOThI
18
67 XuMUs ¥ IOBCETHEBHAS KI3Hb YETIOBEKa
68 XUMUS U DKOJIOTUS




