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HOACHUTEJBHASA 3AIINCKA

[Iporpamma  kypca MmO BbIOOpY MO XHUMHUU pa3paboTaHa Ha OCHOBE
®denepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoit
®denepauun», TpeOOBaHMM K  pe3yibTaraM  OCBOCHUS  (eaepaibHOM
oOpa3oBaTenpHON TporpamMMmbl cpeanero obmero obpaszoBanus (DPOII COO),
npenacraBieHHbIX B DeiepanbHOM TOCy1apCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
COO, c yuétom KoHuenuumu mnpenonaBaHus y4eOHOro mnpeaMera «XuMus» B
oOpa3oBaTenpHBIX opraHu3auusx Poccuiickoit @Denepanmu, pearu3yrOMUX
OCHOBHBIE 00pa3zoBaTelIbHbIE MPOrPaMMbl, 1 OCHOBHBIX MOJOXKeHUN «CTpaTeruu
pa3BuTua BocnuTaHusi B Poccuiickoin ®@enepamuu Ha niepuon g0 2025 roga»
(Pacnopsxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY NOJXO0JI0B K pa3pabOTKe MPOrpaMMbl COCTABHJIA KOHIIENTYaJbHbIE
nosnoxkeHus: ®I'OC COO o B3auMOOOYCIIOBICHHOCTH II€Jei, colaepxKaHus,
pe3ynbTaToB 00yUeHUs U TPEOOBAHUI K YPOBHIO MOJATOTOBKU BBIITYCKHUKOB.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO pOJb B
COBPEMEHHOW LMBWJIM3ALMM, B CO3JaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PAIMOHAIHFHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE LIEJOCTHOTO MPEJCTABICHUS 00 OKPYXAroIeM MHUpPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHpPa, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTSIMU MPUMEHEHHUS.

TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOH KYJIbTYPbI, HEOOXOUMBIM yCIOBUEM YCIIEITHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoOBpeMEHHass XMMHA Kak Hayka
co3uaTeNbHas, KaK Hayka BBICOKMX TEXHOJOTMH HamlpaBlieHa Ha pelIeHue
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSL YEJIOBEUECTBA — ChIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, YKOJIOTHIECKON 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
oOydJaromuxcsl MPUHATHICE TPOrpaMMON MO XUMHUU MOAXOABI K OMpPEACICHUIO
CONlep)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUpOBaHHE
YHUBEPCAIBHBIX y4EOHBIX JEHCTBUN, UMEKOIMUX 0a30BO€ 3HAYCHUE IS
pa3MUYHBIX BHJOB JICSITCIIBHOCTU: peIICHUs MpoOJieM, TIOWCKa, aHaiu3a u
00paboTku nHGOPMAIIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OTBITA MPAKTUYECKON
U HCCIIENOBATENbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.



Lenu:

-popMHUpPOBAaHWE CHUCTEMBl XHUMHUYECKUX 3HAHMM KaK  BaKHEHIIICH
COCTABJISIIOLIEN €CTECTBEHHO-HAy4YHOW KAPTUHBI MHpA, B OCHOBE KOTOPOH JIeXkKaT
KJIIOUEBbIe TOHATHUS, (yHAAMEHTalIbHbIE 3aKOHBI M TEOPUM XUMHH, OCBOCHHUE
S3bIKa HAyKH, YCBOGHHE W TIOHMMAaHUE CYHIHOCTH JIOCTYMHBIX O0O0OIIEeHUN
MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJIEHHE C HCTOpPUEH HUX pPa3BUTHS U
CTaHOBJICHHUS,

-(popMUpOBaHUE U PA3BUTHE MPEACTABICHUIN O HAYYHBIX METOJIaX TO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi MPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIIHNX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;
-pa3BUTHE YMEHUI U CIOCOOOB JEATEIbHOCTH, CBA3AHHBIX C HAOIIOJEHUEM
U OOBSCHEHHEM XHMHMUYECKOIO OHKCIEPUMEHTa, COOJIOJECHUEM IPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

-bopMupoBaHHME Yy OOYy4YalOIIMXCS KIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISI PA3IMYHBIX BHUIOB
NeATEIbHOCTH: PEelIeHHs MpolJieM, MOMcKa, aHaiau3a U 00paboTku uH(poOpMaIuy,
HEOOXOJUMBIX JJIsi TPUOOPETEHUsI OIbITa JEATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUU XUMHUH, a TakKXKe JJs OIEHKU C TO3UIUI
HKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U IPUPOIHYIO CPELLY;

-pa3BUTHE TMO3HABATEIBHBIX MHTEPECOB, MHTEIICKTYAJIbHBIX U TBOPUECKHUX
CIIOCOOHOCTEM 00yUarOIMUXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUU C KMU3HEHHBIMHU OTPEOHOCTSIMH, UCIIOJIb30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJIsl TIOMCKA W aHalin3a y4yeOHOU u
HAy4YHO-TIOMYJISIPHOU MH(POPMALIUK XUMUYECKOTO COJIEP KAHMUS;

-popMUpOBaHME ¥ pa3BUTHE Y OOYyYaIOIMIMXCA ACCOIMATUBHOTO W
JIOTUYECKOTO MBIIUICHUS, HaOII0JaTEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, MPH TUIAHUPOBAHUU U TIPOBEJICHUN
XUMHUYECKOTO IKCTIEPUMEHTA;

-BOCIIUTaHWEe Yy oOydarouuxcsi YOexAEHHOCTH B TyMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, €€ BaXHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
PaMOHAIIBHOIO MPUPOIOTIOIb30BaHMs, OMOJHEHUSI SJHEPTETUYECKUX PECYPCOB U
COXpaHEHHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOro
OTHOUIEHUS K TPHUPOAE U CBOEMY 3J0POBBIO, a TakKe NPUOOPETEHHs OIbITa
WCIIOJIb30BAHUSL TOJMYYEHHBIX 3HAHWW I TPUHSTHS TPAMOTHBIX PEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

O6mee uucio yacoB— 34 gaca (1 yac B HEEINIO).



COAEPXKXAHUE OBYUEHUA

Teopernyeckne 0CHOBBI XUMUH

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000JI0uKa. DHEPreTU4eckKrue ypoBHH, MOAYPOBHU. ATOMHBIE opOutaiu, s-, p-, d-
a5eMeHThl. OCOOEHHOCTH paclpeesieHusl 3JIEKTPOHOB MO0 OpOUTAIAM B aTromax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOJIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[lepnonnuecknii 3akoH U Ilepruoanyeckas cucTeMa XUMUYECKHUX 3JIEMEHTOB
. . MenpeneeBa. CBsi3b MEpUOAMYECKOr0 3aKoHa U Ileprnonnyeckoil cucTemsl
xuMuueckux asneMeHToB Jl. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH MPOCTHIX M CJIOXHBIX BEIIECTB IO TpyHIaM M IEpPUOJaM.
3Ha4YeHUE NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKAass CBsI3b. BHIBI XWMHYECKON CBS3U
(koBaJIeHTHasi HEMOJSpHAas W MOJSpHAsl, WOHHAs, MeTauimyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBaJEHTHOM XUMHYECKOW CBsI3W (OOMEHHBII U JTOHOPHO-
akuenTopHelil). Bogoponnas cBs3b. BaseHTHOCTB. DNEKTpOOTPULIATEIBHOCTb.
Crenenp okuciieHus. MIOHbI: KATHOHBI M AaHUOHBI.

BemecTtBa MOJEKYJIPHOIO M HEMOJIEKYJSIDHOTO  CTPOEHUS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEIMIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

[lonatne o aucnepcHbIXx cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COECTMHEHU . Howmenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYeCKass CBA3b HEOPraHWYECKUX BELIECTB,
NPUHAJIEKAIIMX K Pa3IMYHbIM KJIACCAM.

Xumuueckas — peakuusd. Kinaccupukanmss — XMUMHYECKMX — peakluil B
HEOPraHUYECKOW M OPraHUYECKOW XHWMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAaHEHMS U MPEBPALLECHUS SHEPTUN NTPU XUMUYECKUX PEAKLIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT Pa3inuuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XuMHUYECKOe paBHOBecue. @PakKTOpbl, BIMSAIOIIKAE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnektponutuyeckas auccounanus. CuiabHble U ciadble dyekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTPaIbHas, IEJIOYHAs.

OKHCIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
neMoHcTpauus Tadnun «llepuoanueckas cucreMa XxuMmuueckux snemMeHtoB [, U.
MenneneeBay, U3ydeHHE MOJENEH KPUCTAIUIMUECKHUX PEIIETOK, HaONIOJEHUE U
OINKCaHUE JEMOHCTPALIMOHHBIX U JTAOOPATOPHBIX OMBITOB (Pa3ioXKeHHE MEePOKCH A



BOJIOpOJIa B MPUCYTCTBUU KaTalnu3aTopa, ONPE/IeICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, PEaKIWH HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUIECKON paboThl «BausHue pa3nuyHbiX (GakTOpPOB HA CKOPOCTH
XUMHYECKOU pEeaKIm.

Pacuérurle 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUi, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PacyE€Thl C HUCIOJIL30BAHUEM IIOHATHS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxxenne HemetaiuioB B Ilepuogmueckoi  cucteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dbochopa, yriepoga U KpEeMHMs) W HMX  COCAMHEHUUA  (OKCHUJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Mertamnsl. [lonoxenne meramnoB B Ileproanueckoil cucreMe XUMUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O0mue guznueckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XHWMUYECKHE CBOMCTBA BAKHEWIIMX METAUIOB (HATPHUH, KalHWi, KaJIbIUH,
MarHui, aJlOMUHMH, IIMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl moydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

DKCIEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
U3y4YeHUE KOJUIEKINH «MeTayuibl M CIUIaBbl», 0OpPa3lOB HEMETAJUIOB, pPEIICHUE
HKCIIEPUMEHTAILHBIX 3aj7a4, HAOJIOJEHWE U OIKMCAHUE JIEMOHCTPAI[MOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aUMOJACHCTBUE TUJIPOKCHUIA AIIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuétHrble 3amaun.

Pacuétel macchl BemiecTBa wiM 00BbEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOIMUYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEIIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xuMum B 0OeCIieUeHHH 3KOJOTHYSCKOM, SHEPreTHYSCKON U IHIICBOM
0€30MacHOCTH, Pa3BUTHH MEAWIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XMMUUYECKUX PEAKIINM.



[IpencraBiaenuss 00 OOMMX HAay4YHBIX MOPUHLHUINAX MPOMBIIIJICHHOTO
ITOJTYYEHHUsI BKHEUIIINX BEIIECTB.

MexnpeaMeTHbIE CBSI3U.

Peanuzamust  MeXOpeaIMETHBIX  CBsi3ed  MNpu  M3y4eHUH  oOmell u
HEOPTraHWYECKOM XHMHHM OCYLIECTBISETCS 4YEpe3 HCIOIb30BaHUE KakK OOIIHMX
€CTECTBEHHO-HAYYHbIX MOHATUHN, TaK U MOHATHUH, SBISIOIIMXCS CUCTEMHBIMU IS
OTJEJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKALMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, SBJICHHE.

®dusnka: MaTepHsi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PATHOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHHE BEUIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHULBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, S3KOCHCTeMa, Ouocdepa, Makpo- u
MHUKpPO3JIEMEHTHI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMbI€, TOILUIMBO,
pecypcsl.

TexHonorusa: XUMHYEcKasi MPOMBIIIIEHHOCTb, METAJLUTyprus, MNpPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, ITHILEBAS
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIJICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHUX IpenapaToB, NPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAS MPOMBILIIEHHOCTh, HAHOTEXHOJIOTUH.



[INIAHUPYEMBIE PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOYYarOIIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METanpeIMETHBIM M IpeaMeTHbIM). HayuHo-meToauueckold OCHOBOM — aJis
pa3paboTKU IJIAaHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOILEro
o0pa30BaHMsl SIBJIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B CcOOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB BBIJIEIEHBI CIEAYIOIINE COCTABISAIOIIME:

OCO3HAaHHUE OOYYAIONIUMHUCS POCCHHCKONW TpakAaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIM4YKM€ MOTUBALIMH K OOYyUEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIHMi 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, NPUCYIIMMH LEITOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4KUE MPABOCO3HAHUS IKOJIOTUYECKON KYJIBTYPbl U CIOCOOHOCTH CTABUTh
LEIU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pEe3yJbTaTbl OCBOEHHUS MpeaMeTa «XHMHS» JOCTHTarOTCS B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHYECKUMH, COLUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HaeaaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIO3HAaHUS, CaMOpPa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
00y4Jarommxcs.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHUSA MpeaMera «XUMHUS»  OTpPaKaroT
c(OpPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIBbHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpasKaIaHCKOr0 BOCIMTAHMA:

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U [TPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpMax M IpaBUjaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIbHOCTH TMpPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHUM YYEOHBIX M IO3HABATEJBHBIX 3ajay, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;



CHOCOOHOCTH TMOHUMAaTh M MPUHUMATh MOTHBBI, HAaMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHATHU3E PA3IUYHBIX BUJIOB YIEOHOH 1€ATEIHHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YB@XEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  OSKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB,;

WHTEpEeCca W MO3HABATEIbHBIX MOTHUBOB B TNOJYYEHHH M MOCIEIYIOIIEM
aHanu3e MH(QOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHUE IIOCIEICTBHM 3THUX
MOCTYIIKOB;

4) GpopmupoBaHus KYJbTYPbl 310POBbS:

NOHMMAaHHS LEHHOCTEH 310pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOto/IeHnss TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HHIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTM B  Y4eOHO-HCCIEA0BATEIbCKOM
NEATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NesTEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHE€ B PEIICHUM MPAKTUYECKUX 3aaad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YUYEHHIO MPOQPECCHI pa3IuyHOro poja, B TOM
YHUCJI€ HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHHUS K TPYAY, JHOIAM TPyAa U Pe3yIbTaTaM TPYAOBOU EATEIbHOCTH;



TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHIYyAIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peaym3anuu COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIICHUS K TPUPOJC, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIC;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHMUS HEOOXOJUMOCTH HCIOJNb30BAaHUSA JOCTHXKEHUHW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHAIBHOTO TPUPOIOTIOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOUIIEH
IPUPOTHON cpeie, YMEHHsI TPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTUKH;

MOHUMAHUSI CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poiid B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MHUpE Kak O €IMHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJd B
CO3JaHMU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEHICHUH II100aIbHBIX MpodsieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00CCTICUCHUM YCIIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKHU3HU KaXKIOTO UJICHA
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW T'pPaMOTHOCTH: TIOHMUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUSI JIeJIaTh 00OCHOBAHHBIE 3aKTIOYEHUS Ha



OCHOBE HAyuyHbIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BATh XUMHYECKHE 3HAHHS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON ACITEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOM

NEATEIIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUSI yU€OHOrO IMpenMera «XuMus» Ha
YPOBHE CpEJHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUMMble A9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIIEHayYHbIE MOHATHUS, OTPAKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, Uccle0BaHUE, HAOIIOJEHUE, U3BMEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHble Y4eOHble NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH M COITMATIBHOM KOMIETSHIIMN 00yUYaroInXCs;
CIIOCOOHOCTH o0yJarommuxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHMKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHBIMU NMo3HaBaTeJbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJorMYecKue aeiicTBHS:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIOIINUE MOHATHS JI1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUU;



BBEIOMpPATh OCHOBAaHUS W KPUTEpUHU IS KIACCU(DHUKAIMK BEIIECTB W
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBIICHUSIMU,

CTPOUTH JIOTMYECKHWE PACCYXXJeHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIC B XUMUU CUMBOJIHNYECKUE
(3HaKOBBIE) MOJICIIH, PEOOPA30BHIBATH MOACIBHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHMHUYECKas (QopMmyJia, ypaBHEHHE XHMHUYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX TMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJICTh OCHOBAMM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIHpOBaTh LEIHU U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3BI 1O MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIBTATOB HCCIICOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO PpPa3IU4YHbIX
METOJI0B TTO3HAHMSI.

3) pabora ¢ uHpopmaumeii:

OPUECHTUPOBAThCA B PA3JIUYHBIX HCTOYHMKAX HWHPoOpMauuu (HaAy4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IMYHBIX BHIOB U (OpM
MpeCTaBICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HETPOTUBOPEUUBOCTD;

bopMyIMpPOBaTH 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE U
orbope wuHpOpMaNKMK, HEOOXOAUMOW [T BBINOJHEHHS yYE€OHBIX  3a7ad
OIPEAECIEHHOTO THUIIA;



npuoOpeTaTh OMBIT HCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3BIK B KAyeCTBE CpeAcTBa Ipu pabore ¢
XUMHYECKOM HMHpOpManueil: MNpUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HarJISIHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAA€MOI TeMbI B XOJE Majaora u/uiu
JTUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS NMPEAJIOKEHHOM 3a/1a4y;

BBICTYIIaTh C MpE3EHTalMell pe3yJbTaTOB IO3HABATEIbHOU J1E€ATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIEHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBIITOJHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
U3y4YaeMbIX BEIECTB, peaiu3alnuy y4eOHOro MpoekTa u (hopMyJupoBaTh BBIBOJIbI
10 pe3yibTaTaM MNPOBEAEHHBIX HMCCIEJOBAHMM MYTEM COIJIACOBAHMS MO3MIMHA B
Xo7ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

OBiaieHHe YHUBEPCAJbLHBIMU PEryIsiTHUBHBIMH 1eHCTBUSIMU:

CaMOCTOATENIbHO IJIAHUPOBATh M OCYIIECTBISATH CBOI I103HABATEIbHYIO
NeSTENIbHOCTh, Ompezensds e€ Iend W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJIrOpUTM JCUCTBUN TpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HAa OCHOBE CaMOaHaju3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

IIpenmeTHbIE pe3ysIbTaThl OTPAXkKAKOT:

c(OPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHUMHUYECKOW COCTaBIISIOUICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHM B IIO3HAHWM SIBJICHUHN
opuponbl, B  (HOPMHUPOBAHMM MBIIUIEHUS M KYJbTYpbl JIMYHOCTH, €€
(GyHKUIHMOHATBHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pElIeHUs] TPAKTUYECKUX 3aad
U DKOJIOTHYECKHM OOOCHOBAHHOT'O OTHOLIEHUS K CBOEMY 3JI0POBBIO M NMPUPOIHOMN
cpexne;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATUS (XMMUYECKUH 3JIEMEHT, aToM, W30Tom, S-, p-, d-



JJIGKTPOHHBIE OpPOMTANM aTOMOB, HOH, MOJEKYyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasi CBA3b
(KOBaJIeHTHAas, MOHHAsI, METAIIMYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsl peIIETKa,
TUIIBI XMMHMYECKUX PEaKlMii, pacTBop, OKHUCJIMTENIb, BOCCTAaHOBUTEID,
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XHMHH, MHUPOBO33PCHUECKUE 3HAHUS,
JeXalmye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XUMHWYECKHUX
SBIIEHUH, (PAKTOJOTUUECKHE CBEICHUS O CBOICTBaX, cocTaBe. CHOPMUPOBAHHOCTD
YMEHUN BBIABILITH XAPAKTEPHBIE IPU3HAKW IIOHATUM, YCTaHaBIMBAaTh WX
B3aUMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IOHATUSA IIPU  ONUCAHUU
HEOPraHWYECKUX BEUIECTB U UX IIPEBPAILCHNN;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
coctaBieHuss (OpPMYyJ BEIIECTB M  YPAaBHEHUM XHMHYECKUX  pPEAKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHUYECKUX BEIIECTB CPOPMUPOBAHHOCTh YMEHHUI ONpEAEsaTh BaJCHTHOCTh
U CTEIEHb OKHCIICHHS XUMHUYECKHX DJIEMEHTOB B COCIMHEHUSAX Pa3JIMYHOTO
COCTaBa, BHUJ XUMHUYECKON CBA3M (KOBAJIEHTHAsA, WOHHAsA, METAJUIMYECKas,
BOJOPOJIHAS]) B COEIMHEHHUAX, TUI KPUCTAUIMYECKOM PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJIIpHasi, MOHHAs, METAJUINYECKas), XapaKTep Cpeibl B
BOJIHBIX PaCTBOPAaX HEOPTAHUYECKUX COCAUHEHUN;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAENEHHOMY Kiaccy/rpymnmne
COEIMHEHHH (ITPOCTBIE BEIIECTBA — METAUIBI U HEMETAJIIbI, OKCUJIbI, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOr0 3aKoHa [l
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xumuueckux anemeHtoB [[. WM. MeHneneeBa, MCHOJIb3ysl TOHATHUS «sS-, P-, d-
AIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COEAMHEHUN
10 nepuoaaM u rpymnmnam [lepuoguueckoi cucTeMbl XMMAYECKUX 3i1eMeHTOB /[l. 1.
Menpaeneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHME T'€HETUYECKOW CBSA3HM MEXKIY HEOPraHWYECKUMHU
BEILIECTBAMH C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATh XUMHUYECKHE PEAKIUH 10
pa3IMYHBIM IPU3HAKaM (YUCIy M COCTaBy pEarupyrolliyx BELIECTB, TEIJIOBOMY



ahdexTy peaknuu, W3MEHEHUIO CTEMEeHEW OKHUCIICHHS SJEMEHTOB, 0OpaTUMOCTH
pEeaklnH, yYaCTHIO KaTaau3aTropa);

c(OpMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS PEAKIMA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBUSI, PU KOTOPBIX 3TH PEAKIIMU UAYT IO KOHIIA;

c(OPMUPOBAHHOCTh YMEHHMM PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLMIA MOCPEICTBOM COCTABJIECHHS 3JEKTPOHHOIrO OajaHca
ATUX PEAKIUM;

c(hOpPMHPOBAHHOCTh YMEHHUI NPOBOJIUTH BBIYKMCICHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOpPE», OOBEMHBIX OTHOILIECHUN Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BbEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKLIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIHH;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHKaIuu, UHTEpHET U IpyTrux);



TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsneie IIpakTuuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUH
www.elemtnty.ru
Crpoenue atomoB. [lepuoanueckuii 3akoH www.fcior.ru
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3 0 0 www.xumuk.ru
anemenToB 1. I. Meneneena WWww.nanomeeter.ru
www.membrana.ru
www.elemtnty.ru
www.fcior.ru
Crtpoenue BemiecTBa. MHOrooOpasue
1.2 4 0 0 www.xumuk.ru
BEIIIECTB
WWwWw.nanomeeter.ru
www.membrana.ru
www.elemtnty.ru
1.3 XHUMHUYECKUE PEAKIINH 6 0 0 www.xumuk.ru
www.nanomeeter.ru
www.membrana.ru
Hroro no pazneny 13
Paszgen 2. Heopranuueckasi Xumusi
www.elemtnty.ru
www.fcior.ru
2.1 Meraibl 6 0 0

www.xumuk.ru
www.nanomeeter.ru



http://www.elemtnty.ru/
http://www.fcior.ru/
http://www.xumuk.ru/
http://www.nanomeeter.ru/
http://www.membrana.ru/
http://www.elemtnty.ru/
http://www.fcior.ru/
http://www.xumuk.ru/
http://www.nanomeeter.ru/
http://www.membrana.ru/
http://www.elemtnty.ru/
http://www.fcior.ru/
http://www.xumuk.ru/
http://www.nanomeeter.ru/
http://www.membrana.ru/
http://www.elemtnty.ru/
http://www.fcior.ru/
http://www.xumuk.ru/
http://www.nanomeeter.ru/

www.membrana.ru

www.elemtnty.ru

2.2 Hemeramnnl 9 www.xumuk.ru
www.nanomeeter.ru
www.membrana.ru
www.elemtnty.ru
www.fcior.ru

CBs13b HEOPTaHUYECKUX U OPTAHHMYECKUX E—
2.3 2 www.xumuk.ru
BEIIECTB
www.nanomeeter.ru
www.membrana.ru
Hroro no pazgeny 17
Pa3zgen 3. XuMus u ;Ku3HL
www.elemtnty.ru
www.fcior.ru

3.1 XUMUS U )KU3Hb 4 www.xumuk.ru
WWww.nanomeeter.ru
www.membrana.ru

Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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http://www.nanomeeter.ru/
http://www.membrana.ru/
http://www.elemtnty.ru/
http://www.fcior.ru/
http://www.xumuk.ru/
http://www.nanomeeter.ru/
http://www.membrana.ru/




IHOYPOYHOE IINTAHUPOBAHHUE

KoanuyecTBO 4acos

Ne n/m
Bceero
| IIepnonnueckuit 3akoH u Ilepuonnueckas cuctema XumMudeckux 3ieMeHToB [l. . Menneneesa, )
HX CBSI3b C COBPEMEHHOW TEOPUEN CTPOCHUS aTOMOB
) [Tepuonuueckuii 3akoH u I[leprnoanueckas cucteMa xumudeckux sneMeHToB . M. Menpeneena, |
HX CBSI3b C COBPEMEHHOW TEOPUEN CTPOCHUS aTOMOB
3 XapaKTepumCT1Ka XMMUYECKOro 3/1eMeHTa B COOTBETCTBUM C MNONOKEHNEM B TIEPUOAMYECKON CUCTEME )
xuMHu4yeckux dyemeHToB M. Y. Menjeneera
4 XuMH4YecKas CBsA3b, €€ BUIbI, MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBs3U. BogopoaHas CBs3b, |
MeTaJJInuecKas CBs3b
. Crenens okucnenusi. OnpeneneHne CTENEHN OKUCIEHUS B OWHAPHBIX COCTMHEHHSIX 1
6 BbinoaHeHMe ynpaxKHEeHWIA. 1
7 Knaccudukanus XuMHUeCKUX peakluii B HEOPraHMUYECKOM U OpraHN4eCcKON XUMUU. |
['eneTnyeckast CBSI3b HEOPraHUYECKHUX BEILIECTB, PA3JTUYHBIX KIIACCOB
8 ['eneTnveckast CBSI3b HEOPraHUYECKHUX BEIIECTB, PA3TUYHBIX KJIACCOB 1
9 PelieHune pacyeTHbIX 3a4au 1
10 PelseHne pacyeTHbIX 3a4ay 1
11 Peakiiun noHHOTO OOMEHA. 1
12 ['maponns opraHU4eCKNX U HEOPTaHMYECKUX BEILIECTB 1
13 OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH. 1
14 XuMHYECKHEe CBOMCTBA IIEIOYHBIX METAJIJIOB 1
15 XUMUYECKHE CBOMCTBA IIEJIOYHO3EMETBHBIX METAIIJIOB 1
16 BblnosiHeHME yrpaXKHEHWI 1
17 XHUMHYECKHE CBOMCTBA XPOMA, MEIU U UX COCAUHEHUN. BhINTOIIHEHNE yIIpa)KHEHUN 1




18

XUMHUYECKUE CBOMCTBA LIMHKA, KEJI€3a U UX COCAMHEHU. BhInoNHEHE yIIpaXKHEHU I

1
19 PelieHune pacyeTHbIX 3a4au 1
20 Beinonnenue ynpaxsenuii mo reme : «Hemeramisny 1
21 Beinonnenue ynpaxsenui 1mo reme : «Hemeramisn» 1
22 XUMUYECKUE CBOMCTBA TaJIOTEHOB, CEPhI U UX COCAUHECHMI 1
23 XuMHUYECKHe CBOMCTBA a30Ta, hocodpa U UX COeTUHECHUN 1
24 XHUMHYECKHUE CBOMCTBA yriaepoaa, KpEMHUS U UX COEUHEHUN 1
25 [IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCIMHEHUI 1
%6 O060061eHre U cucTeMaTu3alus 3HaHui o Teme «HemeTannery. Beruncienus no ypaBHeHUSIM 1

XUMUYECKUX PEAKIUi U TEPMOXUMHUUYECKHE PACUETHI
27 Brruucienus mo ypaBHEHUSIM XUMUUYECKUX PEAKIIMM U TEPMOXUMHUECKUE PACUETHI 1
28 Brruncnenus no ypaBHEHUSIM XUMUUYECKUX PEaKLIUN U TEPMOXUMHUYECKHE PACUETHI 1
29 Heoprannueckue u opraandeckue KAUciaoTsl. Heoprannyeckne u opraHnyeckre OCHOBaHUS 1
30 AMpoTepHbIe HeoOpraHMYeCKHe U OpraHnyeckre coequHeHus. [ eHeTnueckas cBs3b |
HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB
31 ['eneTnyeckasi CBA3b HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB 1
32 I'eneTnueckas CBsI3b HEOPTAaHUYECKUX M OPraHUYECKUX BEILIECTB 1
33 PeweHmne pacyeTHbIX 33434 1
34 PelseHne pacyeTHbIX 3a4ay 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







