


IHHOACHHUTEJIBHASA 3AIINCKA

OO0mas xapakTepucTHKAa y4e0HOro npeamera « XuMushy

[IporpamMma Mo XuMHH Ha YpOBHE CpeqHero oluiero oopazoBanus pa3padoTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®03 «O6 oOpa3zoBaHuU B
Poccuiickoit ®deneparuny», TpeOOBaHUN K pe3yibTaTaM OCBOSHUS (eaepaibHOM
oOpa3oBarenbHON MporpaMMbl cpeaHero obmiero oo6pazoanusi (POII COO),
npencTaBieHHbIX B DeepaibHOM rocyapCTBEHHOM 00pa30BaTeIbHOM CTaHIAPTE
COO, c¢ yuérom Kounenmuu mnpenogaBaHusi y4eOHOro MpeaMera «XUMHUS» B
oOpa3oBarenbHbIX opranm3zanusax Poccuiickoit  ®enepanuu, peanu3yronux
OCHOBHBIE 00pa3oBaTeNIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUHN «CTparteruu
pa3Butus BocmuTaHus B Poccuiickoni Denepanmu Ha nepuoa g0 2025 roma»
(Pacnopspxenue [IpaBurenscta PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKE MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1el cTpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTHUS OOyUYalOIIMXCA CPEACTBAMU
yueOHoro npenmMera «Xumus» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIM
koHuentyainbHbie ToyiokeHuss ®PI'OC COO o B3anM0OOYCIOBICHHOCTH IICJICH,
collepKaHUs, PE3yJIbTaTOB OOy4YeHUss U TPeOOBaHUN K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, NOJIy4aeMoe BBIITYCKHUKAMHU
00111€00pa30BaTeIbHON  OpPraHu3alliM, SBJSIETCS HEOTHEMJIEMON YacThlO UX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEPIIAOIIMM OTAllOM pean3aluud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBBIX ILIEHHOCTEH, NpUCYIIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPbI
YelioBeKa, a TaKKe DSKOJIOIMYEeCKHM OOOCHOBAaHHOIO OTHOUIEHHSI K CBOEMY
3M0POBBI0 M MNPUPOAHON cpene. Peammsyercs Xumuyeckoe 00pa3oBaHHE
00yJarommXxcsl Ha YPOBHE CPEJIHETo 0o0Iero oOpa3oBaHUs CPeICTBAMU y4eOHOTO
npeaMera «XUMHsD, COJACpXKAHUE U TOCTPOEHUE KOTOPOIO OMNpeNeTeHbl B
nporpaMMe MO XUMHUU C Y4ETOM CHeu(UKA HAYKH XUMHUHM, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI U B MaTEepUAIBHOW XKU3HHM OOINECTBA, a TAaKXKe C YUYETOM
oOUmMX 1eJaeil W NPUHLMIIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpesiHero o01ero oopa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT o0coOyro poJib B
COBPEMEHHOM LMBWIM3AIMHU, B CO3[JJaHUM HOBOW 0a3bl MaTepUaIbHOU KYJIbTYpHI.
Ona BHOCHUT CBO# BKJIaJa B (HOPMUPOBAHKE PALMOHATHHOTO HAYYHOTO MBIIUICHHSI,
B CO3[JaHUE LIEJOCTHOTO MPEJCTABICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE
OpUPOABl U YENOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUHM Ha OCHOBE NMOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAOIIET0 MHPA, OCO3HAHMS B3aHUMOCBSI3U MEXAY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU M BO3MOKHBIMU 00JIACTSAMU MTPUMEHEHUS.

TecHO B3aMMOJIEUCTBYSI C APYTUMH €CTECTBEHHBIMU HayKaMU, XUMHUS CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOU KYJIbTYpPbl, HEOOXOUMBIM YCIIOBUEM YCIIECIIHOTO
TpyJa W SKM3HU KaXJI0Tro wieHa oOmiectBa. COBpeMEHHAas XHUMHsI Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKHMX TEXHOJIOTMI HalpaBi€HAa Ha pEIICHUE
rJI00aNbHBIX TPOOJIEM YCTOMYMBOTO pPAa3BUTHUSI UEJIOBEYECTBA — CHIPHEBOMA,
SHEPreTUYECKOM, MUILEBOM, SKOJIOTMYECKOM OE30MTaCHOCTH U OXPAHbI 3[I0POBBSL.

B cootBercTBUM ¢ OOHMIMMHM LEISIMH M TPHUHIMIAMH CPEAHEro OOIIero
oOpasoBanusi coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
M3YUYCHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYIO MM JUIsi  BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B KU3Hb COLUYMA, MPOJOJIKEHUS
00pa30BaHUsI B pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisiomuMu  mpeaMeTra «XUMHS»  SBISAIOTCA  0a30Bble  KYpChl —
«Oprannyeckas xuMus» U «OOmIas ¥ HEopraHUYEecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJICp>KaHHSI KOTOPBIX SBJISIIOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMA
3HAHUU MO0 HEOPTaHWYECKOW XMMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHnyeckoil xumuu. GopMUPOBAHUE JAHHOM CHUCTEMbI 3HAHUW MPU U3yUYCHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEro MHOTrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHITHH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHudeckas Xumus» chopMuUpoBaHA B MPOrpaMme IO XUMHH Ha OCHOBE
CUCTEMHOr0 TMOJXO0Ja K HU3YyYCHUI0 Y4YeOHOro wmarepuaia U 00yCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTHUEM  3HAHMU  HA  ONPENENIEHHBIX
TEOPETUYECKNX YpOBHSAX. Tak, B Kypce€ OpraHMYeCKOM XWUMHUM BEIECTBA
paccMaTpUBAIOTCS. HA YPOBHE KJIACCUYECKOM TEOpPHH CTPOCHUS OPraHUYECKHUX
COCMHEHUN, a TaKXXe Ha YPOBHE CTEPEOXMMHUUECKUX U  IJICKTPOHHBIX
MpEACTABICHU O cTpoeHuH BemlecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIEBOJAOPOJOB JI0 CIOKHBIX OMOJIOTHYECKH
AKTUBHBIX COCIUHEHWN. B Kypce OpraHM4eckom XHWMHUU IMOJy4aroT pPa3BUTHE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30oBaHUs MEPBOHAYATHHBIC
MpeACTaBICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUUYECKOU PEaKITUH.

[Tonq HOBBIM yrJIOM 3peHUs B mpeaMere «XuMus» 0a30BOTO ypPOBHSA
paccMaTpuBaeTCs W3yYCHHBIH HAa YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
TEOPETUYECKUM MaTepuan U (AKTOJIOTUYECKHE CBEICHUS O BeIIeCTBaX M
XUMHUYECKoM peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUS 00y4arOIUMCS MPEIOCTABIISIETCS BO3MOKHOCTh OCO3HATh 3HAYCHUE



MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETHUECKUX M METOJOJIOTHYECKUX TO3UITUH,
ryoke TMOHATh HCTOPUYECKOE HU3MEHEHHE (YHKIMUWA OTOro 3akoHa — OT
000011aK011IeH 10 OOBSICHSIOIICH M IPOTHOZUPYIOIICH.

Enunas cucrema 3HaHMI 0 Ba)KHEWIIMX BELIECTBAX, UX COCTaBe, CTPOCHHH,
CBOMCTBAax W MPUMEHCHHH, a TAKK€ O XUMHUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi jomnonHsercs B kypcax 10 u 11 xnacco
AJIEeMEHTaMHU COJIEP)KaHUs, HMEIOUUMU KYJIbTYPOJIOTMUYECKUH M MPUKIAIHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT MOHMMAHMIO B3aUMOCBSI3U XHUMHUH C
JIPYTUMHU HayKaMH, PAaCKPBIBAIOT €€ pOJIb B IMO3HABATEIPHOW WM TPAKTUYCCKOMN
NESATETPHOCTH YEJNOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHWIO YBAKEHHUS K IIPOIECCY
TBOpUYECTBAa B OOJACTH TEOPUM U MPAKTHUUECKUX MPUIIOKEHUM XMUMHUH, TOMOTaIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
mpo0jemMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICINBATh HWH(GOPMAIHIO U
MPUMEHATh €€ JUIsl TIOTOJTHCHWS 3HAHWW, PEIICHHWS WHTCIICKTYalbHBIX |
AKCIIEPUMEHTAIILHBIX MCCIIEA0BATEIbCKUX 3a1a4d. B memom comepkanue ydeOHOTO
npenmera  «XUMHS»  JAHHOTO  YPOBHS  W3Y4Y€HUS  OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOyYaAIOMIMXCS MHPOBO33PEHUECKOM OCHOBBI JJII TMOHUMAHHUS
dunocockux MACH, TaKWX KaK: MaTeprUaJbHOE EJUHCTBO HEOPTaHWYECKOTO H
OpTraHUYECKOTO MHUpPa, OOYCIOBIICHHOCTh CBOMCTB BEHIECTB HX COCTAaBOM H
CTPOEHHEM, TO03HABAEMOCTh TMPUPOJHBIX SBJICHUNA NYTEM OKCIIEPUMEHTAa W
pEelIeHUs] TMPOTHBOPEYUN MEXKIy HOBBIMHU (akTaMd UM TEOPETHUYECCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIIEHUU DKOJIOTHYECKUX MPOoOJIeM, a
TaKXKe MPOo0JIeM COepeKEHUS IHEPTETUIECKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmmane pemeHuss 3amad  BOCIUTAHUS, PAa3BUTUS H  COLUATU3AIMH
oOydJaronuxcsi MPUHATBIE TPOrPaMMON MO XUMHH TOAXOAbl K OMpPEIeTICHUI0
comepKaHUsT MW TOCTPOCHHS TMpeaMeTa TNpeaycMaTpuBaloT  (HOPMHUPOBAHHE
YHUBEPCAIbHBIX YYE€OHBIX JEWCTBHM, HMerOUMX 0a30BOo€ 3HAYE€HHE IS
pPasIUYHBIX BHUJAOB JCATEIBHOCTH: PEIICHUS TpoOieM, TIOWCKAa, aHalu3a |
00paboTku uHbOpMaIK, HEOOXOIUMBIX JJI IPUOOPETEHHSI OTIBITA MPAKTUYECKON
U HCCIICIOBATEIBCKON NEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TMO3HAHHUH
XUMUH.

B mpaktuke mnpenomaBaHMS XUMHUHW KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl, TAK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPHU OMPEICTICHUH
coJiepKaTeIbHOW XapaKTEPUCTUKHU IIeJIe H3y4YeHUs TMpeaMeTa HampaBlieHHEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIUITMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HAayKH KaK 00JIJaCTH COBPEMEHHOT'O €CTECTBO3HAHMSI, MPAKTHYCCKON
JESATETPHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyIbTyphl. C



METOANYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW W3y4eHUS
IIPEIMETA SABJISIETCS BIIOJIHE OIIPaBIAHHBIM.

esn u3yyeHus yueOHOro npeamMera « XuMush»

CornacHo TaHHOW TOYKE 3pPEHHUs TJIABHBIMH IIENISIMU W3YyYEHHUs MpeaMera
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMmupoBaHWE CHCTEMBl XHMHYECKHX 3HAHMW KaKk BaKHEHIIEH
COCTAaBIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeKaT KIII0YEeBbIe MOHATHSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHH XUMHH,
OCBOCHHUE $3bIKa HAyKH, YCBOEGHHE U MOHUMAHHUE CYIIHOCTH JIOCTYIHBIX
00001IEHNIT MUPOBO33PEHYECKOr0 XapaKTepa, O3HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METO/IAX MMO3HAHUS
BEIIECTB W XUMHUYECKHX pEaKIMid, HEOOXOIWMBIX HJsi NPUOOPETECHUs
YMEHHH OpPUEHTUPOBATHCS B MHpE BEIIECTB U XUMHUYECKHX SBICHHIA,
MUMEIOIINX MECTO B PUPOJIE, B IPAKTUUECKON U MOBCETHEBHON KHU3HU;

e pa3BUTHE YMEHUH U CIOCOOOB AEATEILHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIIOIGHUEM  TPaBHII
0e301acHOro o0parieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuMm, coaepskaTenbHas XapaKTepUCTHKA IeNel U 3a1a9 U3ydCHHS
npeaMeTa B IporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMHU B CUCTEME CpeHero obmiero odpazoBanus. CeronHs B
IpernofaBaHUM XUMHH B  OOJbIIeHd  CTemeHH OTAAETCA  MPEATNOYTCHHE
MPAKTUYECKOW KOMIIOHEHTE COAepKaHus OOydeHHWs, OPHEHTHUPOBAHHOW Ha
HNOJATOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3alvu, BIaJCIOLIEro He
HAO0OpOM 3HaHWW, a (PYHKIMOHAIHHOW T'PAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSIMA aKTUBHOTO TOJIYYCHHs 3HAHUM U MPUMEHEHHS UX B PEATbHOU >KU3HU
JUTS PEIICHUs TPAKTUYECKHX 3a7ad.

B cBsa3u ¢ 3THM Tpu W3YYCHHH TpEAMETa «XUMUS» JTOMUHHUPYIOIICe
3HaYeHHUe NMPUOOPETAIOT TaKKe LT U 3a/1a4H, KakK:

ajanranus o0y4arouMxcs K yCJIOBUSM JMHAMUYHO Pa3BUBAIOLIETOCS MHPA,
(GopMuUpOBaHHE  WHTEIUICKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
camMo00pa3oBaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHHITHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3AHHBIX C BEUIECCTBAMH U WX
IPUMEHEHHUEM;

GopMupoBaHne y o0OyyaromMxcs KIIIOYEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), WMEIOLIUX YHUBEPCAIbHOE 3HAYEHHE ISl PA3IUYHBIX BHJOB
JESITeNIbHOCTU: pEelIeHHs MpooiieM, MoKCcKa, aHallu3a U 00paboTku uHpOpMaIu,



HEOOXOMUMBIX JUIsI TPUOOpPETEHHs] OMbITa ACSATENBHOCTH, KOTOpas 3aHUMAaeT
BAXXHOE MECTO B I[IO3HAHMM XWUMHUH, a TaKke g OLEHKH C MO3ULUN
AKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB U XHUMHYECKUX
IIPOLIECCOB HA OPTaHU3M YE€JIOBEKa U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYalbHBIX U TBOPYECKHX
CIOCOOHOCTEH 00yUaroNMXCcs: CIIOCOOHOCTH CaMOCTOATEIBHO MPHUOOPETATh HOBBIC
3HAHUS [0 XMMHUU B COOTBETCTBHUHU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpeMEeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTUM JJIA TIOMCKA U aHayin3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAIIUN XUMHYECKOTO COJCPIKAHUS;

(dopMupoBaHUE U pa3BUTHE Y O0YUYAIOLIUXCA ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIICHHS], HAOII0IaTEeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU M MPOBEICHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIMTAHUE Yy oOOy4arommxcs YOEKIEHHOCTH B TI'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWMHUHU, €€ BaXXHOM pOJM B peEUICHHH T00aJbHBIX MpoOseM
paIoOHAIBHOTO MPUPOAONOIB30BaHNs, TIOTIOTHEHNS SHEPTETUIECKIX PECYPCOB U
COXPAHEHHUsI NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTU OEpeKHOro
OTHOIIEHUS K NIPUPOJIE M CBOEMY 3JI0pPOBBIO, a TaKK€ MNPUOOpPETEHHs] OIbITa
UCIIOJIb30BAaHUSl TOJIYYEHHBIX 3HAHUM I NPUHATUS TPAMOTHBIX pELICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

MecTo yueOHOro npeaMera « XuMus» B y4eOHOM IJIaHE»

OO6miee yncao0 4acoB, OTBEIEHHBIX JJIsi U3ydyeHUs XuMuM B 11 kiacce Ha Ha
0a30BoM ypoBHE , coctanisieT 34 vaca (1 yac B HEEIIO).

2.COAEPX KAHUE YYEBHOI'O NPEJIMETA «XUMMUSI» 11 KJIACC (34 gaca)

Teopernyeckue OCHOBbI XUMHUU

XUMUYECKHI 3JeMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOCHHOCTH pachpeiesieHUs] 3JEKTPOHOB O OpOUTaIsiIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHASI KOHPUTYpALIUS AaTOMOB.

[Tepnoanueckuit 3axkoH u [lepuoanyeckas cucrema XUMUYECKHAX JIEMEHTOB
JI. 1. MenneneeBa. CBsi3b NMEPUOIUYECKOTO 3aKOHA U [lepuoamdeckorl cucTeMbl
xuMmudeckux a3nueMeHToB J[. M. MeHnaeneeBa ¢ COBpPEMEHHOM TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUS CBOHCTB XHMHUYECKHX DJJIEMEHTOB U
00pa3yeMbIX MMH MPOCTHIX U CIOXKHBIX BEHIECTB IO TPYINaM W TMEPHOJIaM.
3HavYeHue NMePUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBA3b. BUIbBl XUMHYECKOW CBA3U
(KoBaJIeHTHasi HEMOJSIpHAsi W MOJISIpHAs, MOHHAsA, MeTaJuinyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOW XUMHUUYECKON CBsI3U (OOMEHHBIN U TOHOPHO-



aKLenTopHslii). BomopoaHas cBsA3b. BalleHTHOCTB. DNEKTPOOTPHULIATETBHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI 1 AHUOHBI.

BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[TonsTre 0 nucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBas 10Ji BEIIECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCIMHECHUH. Homenknartypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYECKas CBSI3b HEOPraHWYECKHUX BELIECTB,
MPUHAIIEKAIMX K PA3JIMYHBIM KJIacCaM.

Xumudeckas  peakmusa.  Krnaccudukamuss — XUMHYECKUX — pEaKIUi B
HEOPraHUYECKOW M OpPraHWYeCKOW XUMHUHU. 3aKOH COXPAHEHUsS MACChl BEIIECTB,
3aKOH COXPAHECHUS U MPEBPAILICHUS SHEPTUH TPU XUMHUUECKUX PEAKIHSX.

CKOpoCTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIE
peakiuu. XHUMHUYECKOE€ paBHOBecHue. @DaKTOpbI, BIMAIOIIMNE HA COCTOSHUE
xumuueckoro paHoBecus. [Ipunmun Jle [larense.

DnekTpoiuThueckas aucconnanus. CuinbHbIC U ciaadbie 35eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIasl, HEUTpaJIbHAs, 1I€JI0YHAS.

OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKITUH.

OKCNEpUMEHTAIbHbBIE METOJIbl HM3YyUYE€HHS BEIIECTB M HX IMPEeBpaIleHUM:
neMoHcTpanus Tadnui «lleproguyeckas cucrema XUMHYECKUX 3yeMeHToB [[. .
MenneneeBay, U3ydeHHUE MOJENIed KPUCTAUIMYECKUX PEIIETOK, HAONIOJEHUE U
OTMHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCUIA
BOJIOPO/JIa B MPUCYTCTBUM KaTalln3aToOpa, ONMPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAJIBHOTO HWHJIMKATOpa, PEAaKIUM HMOHHOro oOMeHa),
POBECHNE TTPAKTUUECKON paboThl «BiusHue pa3IuuHbIX (PAKTOPOB Ha CKOPOCTH
XUMHUYECKOU peakium».

Pacuérnrie 3amaun.

Pacuétel 1O ypaBHEHUSIM XUMHUYECKHUX pEAKIUM, B TOM YHCIE
TEPMOXUMHUYECKHE PACUYEThI, Pacu€Thl C HCIOJH30BAHUEM MOHATHUS «MacCOBas
JTOJI BEIIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilonoxkenne HemerayuioB B llepuomnueckonn  cucreme
xuMuueckux sjaeMeHtoB JI. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.
@uU3MYECKHE CBOMCTBA HEMETAIOB. AJIIOTPONHUS HEMETAJIOB (HAa IpUMEpe
KHCIIOPOJa, cepbl, hocdopa u yrieposa).

XUMUYECKHE CBOMCTBA BaKHEWIIMX HEMETA/UIOB (TaJIOTEHOB, CEphbI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCIMHEHHA  (OKCHIIOB,
KHCJIOPOJICOIEP KAIIMX KUCIIOT, BOJOPOIHBIX COSTUHEHU).



[IprMeHenne BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Meramnel. 1lonoxenne meramioB B llepuonnueckon cucreMe XUMHYECKUX
anemeHToB [[. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTajuioB. OOmme gusnyueckue cBorcTBa MeTayioB. CIUIaBbl METaJUIOB.
DIIEKTPOXUMHYECKUAN PSAJT HAPSHKEHUN METAILIIOB.

XHUMHUYECKHE CBOMCTBA BaKHEHIMX METAJUIOB (HATPHM, KaJMi, KaJIbIUH,
MarHui, allFOMUHUN, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCAUHEHU.

OO6mue cnocoObl MonyyeHuss MeTaioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOJbl HW3YYEHHUS BEIIECTB W HMX HPEBPALLCHUN:
U3y4YeHHUE KOJUIEKIMH «MeTauibl U CIUIaBbDY, 0Opa3lloB HEMETAJUIOB, PEIICHHE
HKCIIEPUMEHTAJIbHBIX 3aJa4, HaOIIOJCHWE U ONUCAaHHE JEMOHCTPAllMOHHBIX MU
7a00paTOPHBIX ONBITOB (B3aMMOJIEHCTBHE THAPOKCHIA ATIOMHHHS C PAacTBOPAMHU
KHCJIOT M IIEJI0Ye, KaUeCTBEHHbIE PEAKIIUU HA KATUOHBI METAJLIOB).

PacuérHble 3amaun.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBa, Macce WIK O00BEMY OJHOIO M3 YYaCTBYIOUIMX B PEaKUUU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OAHO
13 BELIECTB UMEET ITPUMECH.

XuMus 4 )KU3Hb

Ponp xuMum B oOecrieyeHUHM SKOJIOTHYSCKOM, SHEPreTHYEeCKOW M THIIEBOU
0€e30MacHOCTH, Pa3BUTHUM MeAUIUHBL. [lOHATHE O Hay4YHBIX METOJAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenuss 00 oOOUMX HAy4YHBIX MNPHUHLIMIAX [POMBIILIEHHOTO
NOJIYYEHUS BXKHEHIINX BEILIECTB.

YenoBek B MHpE BEIIECTB W MATEPUANIOB: BAKHEHIINE CTPOUTEIIbHBIC
MaTepuasibl, KOHCTPYKLIIMOHHBIE MAaTEpHallbl, KpPACKH, CTEKJIO, KepaMHKa,
MaTEepUaIbl [l JIEKTPOHUKHA, HAHOMATEpPHaJbl, OPrAaHUYECKNE U MHUHEPAJIbHBIC
yaoOpeHus.

XVMHSIT ¥ 30pPOBBE YEJIOBEKA: IPABHJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia OE30MaCHOTO MCHOJIb30BaHUs MPENapaToB OBITOBOW XUMHH
B IOBCEIHEBHOM KHU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsi3ed MpU  U3YYEHUM  o0uiel
HEOPraHW4YeCcKoM XUMuM B 11 kacce OCylIECTBISETCS Yepe3 UCIOIb30BaHUE KaK
OOLIMX €CTeCTBEHHO-HAyUHbIX TOHATUH, TaK M TOHATUH, SBISAIOIIUXCS
CUCTEMHBIMH I OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmme ecTeCTBEeHHO-HAyYHBIE MOHATHS: HAYYHBIA (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KiIacCU(UKalus, TEPUOJUYHOCTb, HaOIIOJEHUE,
AKCIIEPUMEHT, MOJICTIUPOBAHNE, U3MEPEHHUE, SBICHUE.

®u3uka: MaTepusi, SHEPTHS, Macca, aToOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOI, PAIMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUN YPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIEeCTBA, (PU3NYECKUE BEIUUYMHBI U CAMHMIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorusa: knetka, opraHusM, OHKOCUCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTBI, BATAMHUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIC, TOIUINBO,
peCypCHl.

TexHoJOrus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPrUsi, TPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTE€PUANIOB, CEJIbCKOXO3AMCTBEHHOE MPOU3BOJICTBO, ITHILEBAS
MPOMBIIICHHOCTh,  (papmaneBTHUecKass  IMPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX TpenapaToB, MNPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepHUaioB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.



3.

NNJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA YYEGHOI'O ITPE/IMETA
«XHUMHUSA»

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
OoOyYaromMMuUCA TMPOTpaMM CpelHero oOmiero oOpa3oBaHUs (JTUYHOCTHBIM,
METanpeIMETHbIM W TpeaMeTHbIM). HayyHo-meTogudyeckoil OCHOBOM  iis
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUSI MPOrpPaMM CPEAHEro OOIero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTcTBHMM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHsS» HAa YPOBHE CpPEIHErO
00111eT0 00pa30BaHUs BbIJICJICHBI CIEAYIONINE COCTABIIAIONIHUE:

OCO3HaHHE OOYYAIOIUMHUCS POCCUUCKON TPaKIaHCKONW HWIECHTHUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENBHOCTH U CAMOOTIPEIEICHUIO;

HaJINYME MOTUBALUH K 00YUEHHUIO;

L[EJICHAIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIECHUN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKUX TPAIULUKA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YalolUXCSd PYKOBOJCTBOBATHCS B CBOEH
NEATEIBbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAaHOBKAaMH, NPUCYIIMMH LIEITOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHMUs;

HaJIMYME MPaBOCO3HAHUS HKOJIOTHMYECKON KyJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LIEJIA U CTPOUTD KU3HEHHBIE IJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAaMeTa «XHUMHS» JIOCTUTAIOTCS B
€IMHCTBE Y4YeOHONM W BOCIUTATEIbHON JESTEIbHOCTM B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COLIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMHU
U HUAealaMd POCCHUMCKOr0 TpakIaHCKOro OOIlecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMM M TpaBWJIaMU  MOBEIEHHS, CIOCOOCTBYIOIIMMH  MpOLECCaM
CaMOMNO3HAHUs, CaMOPAa3BUTHUS M HPABCTBEHHOI'O CTAHOBJEHUS JUYHOCTHU
00yJarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMera «XUMHUSD»  OTPAKaIoT
c(OPMHUPOBAHHOCTh OIBITa I[IO3HABATEIIbBHOW W MPaKTUYECKOM JesTEIbHOCTU
oOyJaromuxcst Mo peanu3aliy MPUHATHIX B 00IECTBE [IEHHOCTEH, B TOM YHCIIE B
JacTH:

1) rpaIaHCKOT0 BOCIMTAHUS:

OCO3HaHUs 00YYaIOIMMHUCA CBOMX KOHCTUTYLMOHHBIX MPaB U 00s3aHHOCTEMH,
YBa)KCHMSI K 3aKOHY U IIPABOIIOPAIKY;

NPEJCTaBICHUS] O COLHUAIBHBIX HOPMAax MW MpaBWIaX MEXINYHOCTHBIX
OTHOIIIEHUN B KOJIUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH NPHU CO3JaHUU
y4EOHBIX NPOEKTOB, PEIICHUN Y4YeOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHITOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTH TNOHMMAThb M NPUHUMAaThb MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IpU aHAJIN3€ Pa3INYHbIX BUIOB yUeOHOU NEATEIBHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHNS

LEHHOCTHOIO OTHOLIEHUSI K HCTOPUYECKOMY MW HAyYHOMY HAaCIEIUIO
OTE€UYECTBEHHON XUMMUH;

YBaXEHUSA K NIPOLECCYy TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
MIPUMEHEHUSI XUMHH, OCO3HAHHUS TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pPEe3yJbTaT
JUINTENAbHBIX ~ HAOMIONEHUN, KPONOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOMCKOB,
IOCTOSIHHOTO TPYJ1a YYEHBIX U PAKTUKOB;

MHTEpeca M TO3HABAaTEJIbHBIX MOTMBOB B IMOJYYEHHUU U MOCIEAYIOLIEM
aHanu3e MHPOpPMalUU O MEPEIOBBIX JTOCTHKEHHUSX COBPEMEHHOW OTEUYECTBEHHOU
XUMHH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHNS

HPAaBCTBEHHOI'O CO3HAHUS, 3THYECKOrO ITOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIKM CBOMX TOBApHILEH C
MO3ULIMA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUN ATUX
MOCTYTIKOB;

4) ¢popMuUpOBaHUS KYJbTYPHI 310POBBSI:

MOHUMAaHUs 1IEHHOCTEH 3J0poBoro M 0Oe3omacHoro oOpa3a >KW3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PH3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs TpaBui O€30MacHOr0 OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MPaBWJI HHJIMBUIYAIbHOTO M  KOJJIEKTUBHOTO
0€301acHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIUX 30POBBIO U )KU3HU JHOJEH;

OCO3HAaHMS TOCJEACTBUNA W HENPUITHS BPEIHBIX MPUBBIYEK (YMOTpeOseHus
AJIKOT0J1s, HAPKOTUKOB, KYpEHHS);

5) TpyA0BOT0 BOCIIUTAHMS :

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIIEeI0BATEIbCKOU
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW U  JpYrux BUOAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa aKTHUBHOE Yy4YacTHE€ B pELICHUU MPAKTHYECKUX 3a]ad
COITMAJILHOM HAIPABIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);



HWHTEpeca K MPAKTUIECKOMY U3yUEHUIO Mpodeccrii pa3aIudHOro poja, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMUHU;

YBOXKEHHUS K TPYHY, JIIOAAM TPyAa U pe3ysibTaTaMm TPYIAOBOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUIYAIBHOW TPACKTOPUU
oOpazoBanusi, Oyayied npodeccun U peann3aludd COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rH4ecKOro BOCIIUTAHNS

AKOJIOTUYECKU II€JIECO00pa3HOTr0 OTHOIIECHUS K MPUPOJE, KaK HCTOUYHHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

MMOHMMAaHUSl TJIO0AJBLHOIO XapakTepa 3KOJIOTHYECKUX MpPOOJieM, BIUSHUS
AKOHOMHUYECKHX MPOLECCOB HA COCTOSAHUE MPUPOJHON U COLIMATBHOU CPEIBL;

OCO3HAHUS HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTIXKCHUM XUMUU IS
peLIEeHUsI BOIIPOCOB PALIMOHAIIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHUS JACUCTBUW, MNPUHOCAIIMX BPEN  OKPYKAIOILIEH
IPUPOAHON cpejie, YMEHHsSI TPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHUYECKUE
IIOCJICACTBUS NPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPALLATD UX;

HaJIMYUS PA3BUTOTO DKOJIOTMYECKOTO MBILIIEHHUS, YKOJOTUYECKOU KYJIBTYPBI,
OIbITa NEATEIBHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCSI UMH B TO3HABATEIIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO TMPOTUBOCTOSATH HJICOJOTUH
xemodoouu;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHMMAaHUSl CcHenuPUK XUMUU KaK HAyKd, OCO3HaHUs €€ poiu B
GbopMHpPOBaHMY PANMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH I1€JI0OCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIEM MHUpE KaK O €IUHCTBE MPHUPOIBI M YEIIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH NPOoOJIeM COXpaHEHUs
MPUPOJHOTO PABHOBECHS;

yOSKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHH JUJII  COBPEMEHHOM
UUBWIN3AIUA: B €€ TYMAaHUCTUYECKOW HAIIPABJICHHOCTH W BaXXHOW pOJUA B
CO3/IaHUU HOBOMW 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUU TI00aTbHBIX TTPOOIEM
YCTOWYHMBOI'O PA3BUTHS YEJIOBEUYECTBA — CBIPbEBOM, SJHEPIETUUYECKOM, MUIIEBOU U
AKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, OOCCIICYEHUU YCIOBUM
YCHEUIHOTO TpyJla W OHKOJOTMYECKH KOMQPOPTHOW IKU3HU KaXKIOrO WICHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MMO3HAHUS, WUCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOIbh30BaTh



MoJlydyaeMble 3HAHMS IS aHAIn3a U OOBSCHEHUS SIBJICHUN OKPYKAIOIIEro MUpa U
IPOUCXOIAIIMX B HEM U3MEHEHUM, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE HAy4yHbIX (AKTOB M UMEIOMUXCA JAHHBIX C IEeJNbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENbHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUSA JUIS
pelieHus nNpooIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpECa K MO3HAHUIO U UCCIIEIOBATEIIBCKOM A€ TEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HEMPEephIBHOMY  OOpa3OBaHUI0 H
caM000pa3oBaHNIO0, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHUN 1O XUMHUHU B
COOTBETCTBHHM C )KM3HEHHBIMHU TOTPEOHOCTIAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3ivuHbIX cdepax npodeccruoHaIbHOU
NEATEIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI Y4€OHOTro mpeaMera «XuMus» Ha
YPOBHE CpPEHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOyUYaIOIIMXCSA
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEMUGUKY METOAOB ITO3HAHWS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIICCTBO, SHEPTHs, SBIICHUC,
npoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopusi, Ucclie0OBaHNe, HAOI0/IeHNEe, U3MEPEHUE, IKCTIEPUMEHT U JIPYTHUE);

YHUBEpCalIbHbIC Y4eOHBIC NEUCTBHS (ITO3HABATEIIbHBIC, KOMMYHUKATHBHBIC,

pEryJsITUBHBIE), o0ecreynBarome dbopmHpoBaHue (GyHKUIHOHATBHOU
I'PaMOTHOCTH U COIIMAJIbHOM KOMITETEHIIUN 00YyYaroInXcs;
CIIOCOOHOCTb oOyuarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUECCKUE 3HAHUS M yHUBEpCAJIbHBIC yueOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COLMAIBHOUN MTPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHHMKATHBHBIMA U  PETryJSTHBHBIMU
JICUCTBUSIMU.

OgJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU MO3HABATEJIbLHBIMHA
JeHCTBUAMM:

1) 6a30BbI€e JJOTHYECKHUE TeHCTBHSA:

CaMOCTOSATENIbHO  (OpMYJIMPOBaTh M aKTyalIM3upoBaTh  Mpobiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENETATh LEJNU JEATEIbHOCTH, 3aJlaBas MapaMeTpbl M KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI I€ITETHHOCTH C TOCTABICHHBIMHU LIEISIMU;

HCIIOJIb30BaTh P OCBOECHUH 3HAHUW MPUEMBI JIOTUYECKOTO MBIIILICHUS —
BBIJICJISITh XAPAKTEPHBIE MPU3HAKA MOHATUM U YCTAHABIMBATH UX B3aUMOCBS3b,



HCIIOJIH30BaTh COOTBETCTBYIONINE TIOHSTHS JIJIsl OOBSICHEHUS! OTACIBHBIX (PAKTOB H
SIBJICHUU

BBIOMPATh OCHOBAaHHUS ¥ KPUTEPHH I KiIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEAKIIUN;

yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHbIE CBSI3M MEXKAY HM3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUUECKUE pacCyXJeHUus (MHAYKTUBHBIC, JCAYKTHBHBIC, TIO
AQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTH WM TPOTHBOPEUYHUS B PacCMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBAThH BHIBOIBI M 3aKITFOUCHHS,

IPUMEHSTH B MPOIECCE MO3HAHUS, UCIIONIb3yEMbIe B XUMHUH CUMBOJIMYECKHUE
(3HaKOBBIE) MOJIEINIH, TPEOOPA30BLIBATH MO/ICIIbHBIC TIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) D3JIEMEHTa, XUMHUYecKas (opMmyria, ypaBHEHHE XHUMHUYECKOU
peaKknuy — TPU PEIMICHWH Yy4eOHBIX MO3HABATEIBHBIX W TPAKTHYCCKUX 3ajaad,
MIPUMEHSATh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABIICHUS VIS BBISIBICHHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 06a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHA:

BJIaJI€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEHIECTB M XUMHYECKHX
peaKkuui;

(GopMyTUpPOBATH LIEH U 3a/1a4 HCCIEA0BaHNUs, UCTIOIb30BaTh IOCTABICHHBIC
U CaMOCTOSITEILHO C(OPMYIHPOBAHHBIE BOINPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHU;

BJIQJICTh HAaBBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U TPOBEACHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOIIOaTh 32 XOAOM
Mpolecca, CaMOCTOATEIBHO MPOTHO3HPOBATh €r0 pe3ynbTar, (OopMyIUpOBaThH
0000IIIEHNS ¥ BBIBOABI OTHOCUTENEHO TOCTOBEPHOCTH PE3yIbTaTOB MCCIICOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOIEIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUUYECKOW HCCIEOBATENIbCKOM M MPOEKTHOU
AESTENIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MIOWCKY METOJIOB pEIICHUS TMPaKTUYECKHX 3a7ad, NPUMEHCHUIO pPa3TMYHbIX
METO/I0B MO3HAHUS.

3) padora ¢ uHpopMaLHeii:

OpHUEHTHPOBAThCA B PaA3IMYHBIX MCTOYHUKAX HHPopManuu (Hay4dHO-
MOMyJIsipHAsl JIUTepaTypa XWMHUYECKOTO COJEpXKaHUs, CIPABOYHBIC TIOCOOUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMAIIUIO PA3ITHYHBIX BUIOB U (HOpM
IIPEICTABIICHHUS, KPUTHYCCKH OLICHUBATh e JIOCTOBEPHOCTH u
HETIPOTUBOPEUYHBOCTb;



(dbopMynHpOBaTh 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOJBI MPU TIOUCKE U
oToope wuHPOpPMAIIUK, HEOOXOAWMOW JUIsS BBIMOJHEHHS Y4YeOHBIX 3ajad
onpenenEHHOro THUIa;

mpuoOpeTaTh OMBIT HCIOJB30BAHUS HWH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3TUYHbBIX MIOUCKOBBIX CHCTEM;

CaMOCTOSATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  TPEACTABICHHS
uHopMaru (cxemsl, rpadyKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHUE);

WCIIOJIh30BaTh HAYYHBIA S3bIK B Ka4yeCTBE CpeAcTBa mpu pabore C
XUMUYECKON uHMOpMaluel: MNPUMEHATh MEXNpeaMeTHolie (du3nueckue u
MaTEeMaTUYECKNUE) 3HAKU U CUMBOJIBI, (POpMYIIbI, a00peBUATYpbl, HOMEHKIATYPY;

HCIIONIB30BaTh M TPEOOpPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEIICTBA
HaTJISITHOCTH.

OBJajieHue YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU 1€fiCTBUSIMH:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOM TeMBbI B XOJE IUATIOTa W/WIH
JTUCKYCCUH,  BBICKa3bIBaTh  HWaACH, (OPMYIUPOBATh CBOM  IMPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS MPEIIOKEHHON 3a/1a4u;

BBICTYNAaTh C TPE3eHTaIlMell pe3yJbTaTOB TO3HABATEIHHON EATCITHLHOCTH,
MOJTYYCHHBIX CAMOCTOSITEIIbHO MJIM COBMECTHO CO CBEPCTHUKAMH TP BHITIOJTHCHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOU PabOThI MO HMCCIIEOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peain3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BHIBOIBI
M0 pe3yyibTaTaM IMPOBEACHHBIX HCCICAOBAHUUN IyTEM COTJIACOBAaHUS ITO3HIMKN B
X0J1€ 00CYX/IeHUSI U 0OMEHA MHEHUSMH.

OBJajieHUe YHUBEPCATbHBIMHU PEryJsITUBHBIMH JI€HCTBUSIMU:

CaMOCTOSTENIbHO IIJIAHUPOBATh W OCYIIECTBIIATH CBOIO TO3HABATEIHHYIO
NeATEIBHOCTh, Ompenelisas e€ Ieau W 3aJavyd, KOHTPOJHMPOBATH W TI0 Mepe
HEOOXOUMOCTH KOPPEKTHUPOBATh TMpEIaraéMblii  ajiroputM JACHCTBUN mpu
BBITIOJIHEHUN YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BBIOMpaTh HauOoliee
3¢ (PeKTUBHBIN C€MOCOO WX pelIeHUus C Y4ETOM TMOIYYEHHUS HOBBIX 3HAHHM O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOCH JEATEIHPHOCTH HA OCHOBE CaMOaHan3a
¥ CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynabTaThl OcBoeHUs Kypca «OOmmas U HEOpraHUYEeCKas XUMUSDY
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUH: O XHUMHUYCCKOH  COCTaBJISAIOIICH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHUpPA, POJM XHMUHA B IIO3HAHUU SBJICHUU
npuposbl, B (GOPMUPOBAHWM MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €€
(GYyHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOUMOM TSI pelIeHUs] MPAKTUYECKUX 3a/1a4



1 DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKMX  3HAHHUM, KOTOpas  BKJIOYAET:
OCHOBOITOJIAraloIye IMOHATHS (XUMHUYCCKHM 3JIEMEHT, aToM, HM30Tom, S-, pP-, d-
AJICKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJICKYyJia, MOJIb, MOJISIPHBIH OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIILHOCTh, CTENICHb OKHCIICHUS, XUMHUYECKasl CBS3b
(KoBaJIeHTHas!, HOHHAs, METaJUTMYEeCKasi, BOAOPOIHAs), KpUCTAIUINUECKas peiéTka,
TUMBl ~ XMMHYECKUX  PEAKIUd, pacTBOp, DJIEKTPOJUTHI, HEIJIEKTPOIUTHI,
ANEKTPOIUTUYECKAS JUCCOLUAIMS, OKHUCIUTENb, BOCCTAHOBUTEIh, CKOPOCTH
XUMHUYECKOM peakIuu, XHMHYECKOE paBHOBECHE); TCOPUM W 3aKOHBI (TeopHs
BJICKTPOJIUTUYECKOW Juccoumnanuu, nepuoandeckuii 3akon JI. M. Menpeneena,
3aKOH COXPaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS] SHEPTUU
MpU XUMHUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XUMUU,
MHPOBO33PEHYECKUE 3HAHMS, JIekKAIMEe B OCHOBE MOHUMAHUS TMPUYUHHOCTU U
CUCTEeMHOCTH XMMHUYECKHX SIBICHUM, (DAaKTOJIOTHUYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYECHUH U 0€301acCHOM HCIIOJIb30BAHUHU BaKHEHUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA,;

c(hOpMHUPOBAHHOCTh YMEHHH BBISBIIATh XapaKTepHbIC IPU3HAKU TTOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BAaTh COOTBETCTBYIOIIUE MOHSATHUS MPHU
OTNMCAaHUU HEOPTraHWYECKHUX BEIIECTB U WX MPEBpaIICHUM;

c(hOpPMHUPOBAHHOCTh YMEHHMH HCIIOIH30BaTh XMUMHUYECKYIO CHUMBOJHUKY JIJIS
cocTaBliecHHs (OpMyJ BEIIECTB MW  YpaBHCHUH  XHMHYCCKHX  PCaKIIHH,
cucrematnieckyro HoMeHkIaTypy (IUPAC) u TpuBHuaiibHbIE HA3BAHUS OTAECIBHBIX
HEOPraHMYECKUX BENIeCTB (yrapHbId ra3, YIVICKUCIBIA Ta3, aMMHUaK, raméHas
W3BECTh, HETAIIEHAS U3BECTh, MUTHEBASI COJIA, MUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUM OTPEICIIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX AJIEMEHTOB B COCIUHEHUSX PA3JIMYHOTO COCTABAa, BUJ XHMHYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METaJUIMUeCKas, BOJIOPO/IHAS) B COCIUHEHUSX, THUII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BeIlecTBa (aTOMHas, MOJEKYJspHas,
HMOHHAs, METAJJTMYECKAs), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTaHHMUYECKUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAJICKHOCTh
HEOPTraHWYECKUX BEIIECTB MO WX COCTAaBY K OMNPEACIEHHOMY KiacCy/Tpyrie
COCIMHEHUN (TIPOCThIE BEIIECTBA — METAJUIBl 1 HEMETAJLIbI, OKCHJIbI, OCHOBAHMS,
KHUCIIOTBI, aM(OTepHbIE TUAPOKCUIBI, COJIHN);

c(hOpMHUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICI MEPUOIUYECKOro 3akoHa [l.
N. MeHnneneeBa u IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONTYIO, 0ObSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKITUU;



chOpPMUPOBAHHOCTh YMEHUH XapaKTEepHU30BaTh dJEKTPOHHOE CTPOEHHUE
aTOMOB XUMHYECKHX »dyieMeHTOoB 1-4 mepuonoB Ilepuonnyueckoid CUCTEMBI
xuMudeckux snemMeHToB J[. WM. MenaeneeBa, MCHOJB3ys MOHATHSA «S-, P-, d-
AIEKTPOHHBIE opouTanmy, «QHEPTreTHUYECKUE YPOBHUY, OOBACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHYECKUX JIEMEHTOB M UX COECIMHEHHI
10 nepuonaM U rpymmam [lepuogudyeckor cUCTEMbI XUMHUYECKUX 31eMeHToB /1. U.
Menpeneena;

chOpPMHUPOBAHHOCTh YMEHHMM  XapaKTepu30BaTh (ONMHUCHIBATh)  OOIIHE
XUMUYECKME CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PAa3IMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKON CBSI3U MEXKIY HEOPraHUYECKHMU
BEILIECTBAMU C TOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATH XUMHUYECKHUE PEAKIIMH T10
pa3IMYHBIM MpPU3HAKaM (YUCIY M COCTaBy pPEArMpyoIIMX BEUIECTB, TEIIOBOMY
s dekTy peakiu, U3MEHEHHUIO CTEMEHEW OKHCICHHS 3JIEMEHTOB, OOpaTUMOCTH
pEeaKIMH, YYaCTHIO KaTaau3aTropa);

c(hOPMHUPOBAHHOCTh YMEHHM COCTAaBISTh YPABHEHMS PEAKIMA Pa3TUYHBIX
THUIIOB, MOJHBIC U COKpAIIEHHBIC YPAaBHEHUS PEaKliii HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IPU KOTOPBIX 3TU PEAKLIUU UIIYT 10 KOHLA;

c()OPMUPOBAHHOCTh YMEHUW MPOBOJAUTH PEAKLUUHU, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTAB PAa3JIMYHBIX HEOPraHUYECKUX BEUIECTB, pPACIO3HABATH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BELIECTB;

c(hOPMHUPOBAHHOCTh YMEHUH  PACKPBIBATH CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUNA MMOCPEICTBOM COCTaBIEHUS 3JIEKTPOHHOIrO OanaHca
ATUX PEAKLNN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
pPEaKIMK OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeicteus (mpunuum Jle [latense);

c(OPMUPOBAHHOCTh YMEHUW XapaKTepU30BaThb XUMHUYECKUE IPOILECCHI,
JeKalle B OCHOBE MPOMBIILIEHHOTO MOJYYeHUS! CEPHOW KHUCIOTHI, aMMHUaKa, a
TaK)ke€ C(POPMUPOBAHHOCTH MPEACTABICHUA 00 OOIIMX HAay4YHBIX MPUHIUIAX U
HKOJIOTMYECKUX MPOoOIeMax XUMUYECKOTO POU3BOCTBA;

c(OPMUPOBAHHOCTh YMEHUH NPOBOAUTH BBIYHUCIEHHUS C HCIOIb30BAaHUEM
NOHATHUSL «MaccoBasi J10Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
Py XUMHUYECKUX PEaKIUSIX, MacChl BEIIECTBA WM O0BEMA ra3oB MO M3BECTHOMY
KOJIMUYECTBY BELIECTBA, MAacCe UM OOBEMY OJHOTO M3 YYaCTBYIOLIUX B PEaKIMU
BEIIECTB, TEIJIOBOrO 3¢ (deKkTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHs] MacChl
BELLECTB, IPEBPAILECHUS U COXPAHEHHSI SJHEPTUU;



c(OpPMUPOBAHHOCTH YMEHHUI COOJIOATh MPaBUIa MOJb30BAHUS XUMHUYECKOM
HoCcy0H W J1abopaTOpHBIM OOOpYAOBAaHMEM, a TaKKe MpaBUiia OOpallleHus C
BEIIECTBAMHU B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIIOJHEHUIO JaOOPATOPHBIX
XUMHUYECKUX OIIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBHIMOJHATH XUMHUYECKHI
AKCIIEPUMEHT (Pa3joKEHHE MEPOKCHJIa BOJOpPOAA B MPUCYTCTBUHU KaTalU3aToOpa,
ONpEe/EeNICHUE CpeAbl PACTBOPOB BELIECTB C IOMOIIBIO  YHUBEPCAIBHOTO
UH/IMKATOpa, BIMSHUE PA3IMYHbIX (PAKTOPOB HAa CKOPOCTh XMMHUUYECKOHN pEaKIMH,
peakiuu HOHHOTO OOMEHa, KayeCTBEHHBIC peaKlMH Ha cyibdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPHUMEHTAIBHBIX 33134 110
teMaMm «Metamie» U «Hemeramnsl») B COOTBETCTBMM C MpaBUJIAMU TEXHHUKHU
0€30MacHOCTH IpHU OOpaIlleHNUHU C BEIIECTBAMU U Ja0OpaTOPHBIM 00OPYJOBaHHUEM,
OPEICTaBISATh PE3YyJIbTaThl XUMHUYECKOIO JKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX pEaKIUil U (HOPMYyJIUPOBATh BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uH(pOpMaIUIO, TMOIYy4aeMyK) U3 pa3HbIX HCTOYHHKOB (CpeICcTBa MAacCOBOM
KOMMYHUKaIu, THTEpHET U Ipyrux);

cOPMUPOBAHHOCTh ~ YMEHMM  coOJIOAaTh  HpaBWJa  3KOJOTUYECKH
I€JIECO00PAa3HOro0 TOBENEHUST B OBITY M TPYAOBOM JIEATENBHOCTH B LEIAX
COXPAHEHUsI CBOEro 3J0pPOBbS M OKPYKAOLIEH NPUPOAHOW Cpeibl, OCO3HABATH
OMAaCHOCTh BO3ECHCTBUS HA )KMBbIE OPraHU3Mbl ONIPENCIEHHBIX BELIECTB, IOHUMAs
cmbic mokazarens I[IJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHbBIICHHS W
IPEIOTBPAIICHHUS UX BPEJHOTO BO3JEHCTBUS HA OPraHN3M YEJIOBEKA;

Ui 00y4aroUMXcsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOAAaX IO3HAHMS BELIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CHENbIX M CHa0OBHIASIIMX OOYYalOIIUXCSA: YMEHHWE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpalins nis 3anucu XUMUYECKUX

dbopmy.



TEMATHYECKOE INTAHUPOBAHUE XUMHUHU 11KJIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeioB U TeEM nmudpoBbIe
Ne n/m P Konrpoabnbie | IIpakTuyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3nen 1. TeopeTnueckue OCHOBbI XUMHH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [leproauueckas cucremMa XUuMHUYECKUX 3 0 0 https://lesson.edu.ru/04/10
sneMenToB JI. 1. Menneneepa
1.2 XHUMHYECKUE PEaKIIUU 6 1 1 https://lesson.edu.ru/04/10
1.3 Crpoenne pemecrsa. Muoroobpasue 4 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Hroro mo pazaeny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heopranmueckasi XuMust
2.1 MeTramibl 6 0 https://lesson.edu.ru/04/10
2.2 Hemetamner 9 1 https://lesson.edu.ru/04/10
2.3 B335 HEOPTaHMYECKHX 1 OPraHHHICCKIX 2 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Utoro no pazneny 17 https://lesson.edu.ru/04/10
Pa3znen 3. Xumus u )Ku3Hb
3.1 XuMHA U KU3HDb 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IHoypounoe niianuposanue 11 KJIIACC

Ne

n/
n

Tema ypoka

KoaudecTBO 9acoB

Bce
ro

KonTpoa
bHbIE
padoThI

[paxkTnye
cKHe
padoThI

Jara
usyude
HUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTesibH
ble pecypchl

XUMUYECKUH
AJIEMEHT. ATOM.
DJNIeKTpOHHAs
KOHpUryparus
aTOMOB

https://lesson.edu.
ru/04/10

[Tepuoauueckuit
3aKOH U
[Iepnognueckas
cucrema
XUMHYECKUX
sneMeHToB /[. H.
Mengeneena, ux
CBSI3b C
COBPEMEHHOMN
TEOPHEN CTPOCHHUS
aToOMOB

https://lesson.edu.
ru/04/10

3aKOHOMEPHOCTH
W3MEHCHUS
CBOICTB
XHUMUYECKHX
3JIEMEHTOB U UX
COE€IUHEHMH I10
rpyImaMm u
MepPHOJIaM.
3HaueHne
MEePUOIUYECKOTO
3aKOHA U CHCTEMEI
XHUMUYECKHX
anemenToB J[.1.
Menpeneena B
pPa3BUTHU HAYKH

https://lesson.edu.
ru/04/10

Ctpoenue
BEIIIECTRA.
XuMuueckas
CBSI3b, €€ BU/IBI;
MEXaHU3MbI

https://lesson.edu.
ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

00paszoBaHMs
KOBAJICHTHOM
CBSI3U.
Bonopoanas cBsa3b

BanmenTHOCTS.
DIEeKTpOoOTpHULIaTE
JIbHOCTB. CTEIEeHb
OKHCJICHHS.
BemecTBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHUS

https://lesson.edu.

ru/04/10

ITonstue o
JIACTIEPCHBIX
CHCTEMaX.
Wctunanie n
KOJIJIOUTHEIC
PacTBOPHI.
MaccoBas mois
BEIIECTBA B
pactBope

https://lesson.edu.

ru/04/10

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKHUX
COCTUHEHUH.
I'eneTnueckas
CBS3b
HEOPTaHUYECKUX
BECIIIECTB,
Ppa3IUYHBIX
KJIacCOB

https://lesson.edu.

ru/04/10

Knaccudukanus
XHUMUYECKHX
peakuuii B
HEOPraHUYECKOU 1
OpraHNYeCKOu
XUMHU. 3aKOH
COXpaHEHUs
MACCHI BEIIICCTB;
3aKOH COXpaHEeHUs
Y TIPEBPAIICHUS
SHEPTHH MPHU
XHUMHYECKHX

https://lesson.edu.

ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

p€aKknusax

CxkopocTh
peaxIuu.
Oo6patumeble
peakuuu.
XuMHuecKoe
paBHOBECHE

https://lesson.edu.

ru/04/10

10

[IpakTyeckas
pabora Ne 1.
«Bnusgnue
Ppa3IMYHBIX
¢daxTopoB Ha
CKOPOCTb
XUMHYECKOH
peaKIum

https://lesson.edu.

ru/04/10

11

DNEKTPOTUTHYECK
asi TUCCOIUAIINS.
ITonsTue o
BOJIOPOJTHOM
nokazatene (pH)
pacTBopa.
Peakuuu nonsoro
oOMmeHa. ['maponus
OpPTaHHYECKUX H
HEOPTaHUUYECKUX
BEIIIECTB

https://lesson.edu.

ru/04/10

12

OKHUCIIMTENIBHO-
BOCCTAHOBUTEIIHH
bI€ PEaKIINH.
Ilonsarue 00
AIIEKTPOIIU3E
pacriaBoB U
pacTBOPOB CoJIei

https://lesson.edu.

ru/04/10

13

KoHnTponbnas
paboTa o
paszaeny
«Teopernueckue
OCHOBBI XUMHUN»

https://lesson.edu.

ru/04/10

14

Mertanbl, ux
MIOJIOKEHUE B
Ilepuonnueckon
CcUCTEME

https://lesson.edu.

ru/04/10
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XHUMHUYECKHX
anemenTtoB [l. U.
MenpaeneeBa u
OCOOCHHOCTHU
CTPOEHHUSI AaTOMOB.
Oo0uiue
buznvecKue
CBOMCTBaA
METAJI0B

15

CnuaBbl
METaJlIOB.
DIIEKTPOXUMUYECK
W psn
HaIpsHKEHUN
METaJUIOB

https://lesson.edu.

ru/04/10

16

XHUMHYECKHUE
CBOMCTBaA
Ba)KHEHIITNX
METaJIOB
(HaTpUiA, KaJIHH,
KaJIbIIMH, Mardui,
ATIOMHUHUI) U X
COE€IUHEHUI

https://lesson.edu.

ru/04/10

17

XHUMHYECKHUE
CBOMCTBA IIMHKA,
JKene3a u ux
COeTMHEHNN

https://lesson.edu.

ru/04/10

18

XUMHUYECKHE
CBOMCTBA XpOMa,
MEJIHU 1 UX
COeTMHEHNN

https://lesson.edu.

ru/04/10

19

[IpakTrueckas
pabota Ne 2.
"Pemenue
SKCTIEPUMEHTAIBH
BIX 33J1a4 TI0 TEME
«Meramab»"

https://lesson.edu.

ru/04/10

20

Hewmerannel, ux
MOJIOKEHHUE B
ITepuoanueckoit
CHCTEME
XUMHYSCKUX

https://lesson.edu.

ru/04/10
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snemenToB 1. U.
Meupeneesa u
OCOOCHHOCTHU
CTPOEHHUSI aTOMOB

21

®duznyeckue
CBOMCTBA
HEMETAaJUIOB.
Annorponust
HEMETaJUIOB (Ha
npumMepe
KHCJIOPO/Ia, CEPHI,
docdopa u
yriepojia)

https://lesson.edu.

ru/04/10

22

XuMHu4yecKre
CBOMCTBa
rajoreHoB, CEPhI U
UX COeIUHEHUN

https://lesson.edu.

ru/04/10

23

XUMHYECKHE
CBOICTBA a30Ta,
docodpa u ux
COeTMHEHNN

https://lesson.edu.

ru/04/10

24

XUMHYECKHE
CBOMCTBaA
yriiepona,
KPEMHHUSI U UX
COCJIMHEHU U

https://lesson.edu.

ru/04/10

25

IIpumeHeHune
BaYKHEHIITNX
HEMETAJIJIOB M UX
COeTMHEHNN

https://lesson.edu.

ru/04/10

26

O06o06mIeHNE U
CHCTEMAaTU3allHs
3HAaHWH IO TEME
«HemeTamisn».
Breramcnenns nmo
YpaBHEHUSAM
XUMHYECKHUX
peaKkuun u
TEPMOXHUMHUYECKHUE
pacy€Tsl

https://lesson.edu.

ru/04/10

27

[IpakTyeckas
pabora Ne 3.

https://lesson.edu.

ru/04/10
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«Pemenne
AKCIIEPUMEHTAIbH
BIX 3aJ1a4 110 TEME
"Hemeramnnl"»

28

KonTponbhas
pabora o remam
«MeTaie» 1
«HemeTamibly

29

Heopranuyeckue
Y OpraHUYEeCKUe
KHCJIOTBI.
Heopranunueckue
Y OpraHUYeCcKue
OCHOBaHUS

https://lesson.edu.

ru/04/10

30

AmdoTtepHbie
HEOPraHUYECKUE U
OpPraHUYEeCKHe
COCIUHCHHS.
I'eneTnueckas
CBSI3b
HEOPTraHUYECKHUX U
OpraHUYeCcKuX
BCIIIECTB

https://lesson.edu.

ru/04/10

31

Ponp xumuu B
obecrneueHn
3KOJIOTHYCCKOMH,
SHEPreTUYECKON U
MUIIEBOM
0e30IMacHOCTH,
pa3BUTUHI
MEOULIMHBI

https://lesson.edu.

ru/04/10

32

IIpencraBnenus
00 o0mmx
Hay4HBIX
MIPUHITUATIAX
MIPOMBITIUIEHHOTO
MOJTYYeHUS
BaKHEUIITUX
BEILIECTB

https://lesson.edu.

ru/04/10

33

YenoBek B MHUpE
BEILECTB U
MaTepUajoB

https://lesson.edu.

ru/04/10
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