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HOACHUTEJIBHASA 3AITUCKA

[IporpamMa 1O XUMHUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanun B Poccuiickoit dDexnepanuu», TpeOOBaHUN K pe3yibTaTaMm
ocBoeHUsl (eaepanbHON 00pa30BaTENBHON MPOrPaMMbI CpPEAHETO O0OIIero
obpazoBanust  (DOII  COO), mnpencraBneHHbix B DepepaabHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
npernojaBaHus  yd4eOHOro mpeaMera «XuUMHsS» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBareNbHbIE TPOrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bociutanuss B Poccuiickon ®enepaumn Ha 1nepuon a0 2025 ropa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJAX0J0B K pa3pabOTKe MPOrpaMMBbI M0 XUMHUU, K ONPEEICHUIO
oOmel crpateru OOy4YEHHs, BOCHUTAHUS W Pa3BUTHS  OO0ydaromIUXcCs
cpeacTBamMu ydeOHOro mpeamera «Xumus» st 10—11 kiaccoB Ha 6a3zoBom
YPOBHE  COCTaBWJIM  KOHIenTyaidbHble monoxeHus @OI'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMs, PE3YyJNbTaTOB OOy4YEeHUs U
TpeOOBAHMIA K YPOBHIO MOATOTOBKH BBITYCKHHUKOB.

XUMHYECKOE oOpa3oBaHue, NOJIy4aeMOoe BBIITYCKHUKAMH
00111€00pa30BaTEeIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThIO HX
oOpa3oBaHHOCTU. OHO CIYXHUT 3aBEPIIAIOIIMM JTAalOM peaju3aldd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYIIHUX
LEJIOCTHOM CHCTEME XMMHYECKOro 0O0pa3oBaHUs. OTH IEHHOCTH KAaCAarOTCS
MMO3HAHUS 3aKOHOB NPHUPOAbL, (POPMHUPOBAHUS MHUPOBO33PEHUS H OOLIEH
KyJbTYpbl 4YEJIOBEKa, a TaKKe SKOJOTMYECKHM OOOCHOBAaHHOTO OTHOUIEHUS K
CBOEMY 3JI0pPOBbIO U MIPUPOJHON cpenie. Peanuzyercs xumMuueckoe oOpazoBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOimero oOpa3oBaHUsl CpeACTBAMHU
yueOHOro mnpeaMera «XUMHUS», COAEpKAHWE M TMOCTPOCHHE KOTOPOIo
OnpeeseHbl B MPorpaMMe Mo XMMUU € YYETOM cneuu(UKUd HAyKd XUMHH, €€
3HAYEHHUS B IO3HAHUU NPUPOJbI U B MAaTEPUATBHON KU3HU OOIIECTBA, a TAKKE C
y4€TOM OOIIMX 1eNel MW NPUHLMUIIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE
COCTOSIHUE CHCTEeMbI cpefaHero oomiero oOpa3oBanusi B  Poccuiickoit
denepanum.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPAET 0COOYIO pOjb B
COBPEMEHHOW IMBWJIM3allMM, B CO3JaHMM HOBOM 0a3bl MaTepHATbHON
KyJabTypbl. OHa BHOCUT CBOM BKJIaJg B (OPMHPOBAHHE pPaLMOHAIBHOTO
HAay4YHOIO  MBIIUIEHUS, B CO3JlaHHE IIEJIOCTHOTO MpEACTaBIeHUs 00
OKpYXalollleM MHpE KaK O €IUHCTBE MPUPOJbl M 4YEJIOBEKa, KOTOpOe
dopMupyeTcss B XMMUM Ha OCHOBE IIOHMMAaHHS BELIECTBEHHOI'O COCTaBa
OKPYKAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3M MEXKYy CTPOCHHEM BEIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aUMOJEHCTBYSI C APYIMMH €CTECTBEHHBIMHU HAayKaMH, XUMUS
CTajla HEOThEMJIEMON YacCThbIO MHUPOBOW KYJBTYPbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOTO TPYyJla U MU3HM KaXI0oro wieHa obmiectBa. CoBpeMEeHHas XUMHUS
KaK Hayka co3ujaTelnbHas, Kak HayKa BBICOKMX TEXHOJOIMH HampaBlieHa Ha
peuieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHEBOM, DHEPreTUYECKOM, THUIIEBOM, HKOJIOTMYECKOW O€30MacHOCTH H
OXpaHbl 310POBbSI.

B cootBeTcTBUMM C OOIIMMH LEISIMH M MPUHUUIIAMU CPEIHEr0 OOILEro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 xkmaccel, 0a3oBbIi



YPOBEHb M3y4YEHHS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO
MOJATOTOBKY  OOy4YalolIuxcs,  HEOOXOIMMYI0 UM i BbIPaOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHHS B JKHU3Hb COLUYMA,
MPOJIOJDKEHUST 00pa3oBaHHWS B Pa3MYHBIX O0JAcCTIX, HE CBSI3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocTaBnsromuMu - ipeaMeTa  «XUMHsD SBISIIOTCS  0a30Bble  KypChbl —
«Oprannueckast xumus» u «OOIIasi U HEOpPraHUYECKas: XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEP/KaHHUSI KOTOPBIX SIBJISIFOTCA OCHOBBI 0a30BOM HayKH:
cUCTEeMa 3HaHUM MO HEOPTraHUYECKOW XUMUU (C BKIIFOYEHUEM 3HAHUU U3 00111ei
XUMHUH) U OpraHndeckoil xumun. @opMuUpoBaHUE JAHHOW CHCTEMbI 3HAHUU TIPU
M3YYEHUU TpeAMeTa O0ECrneYrMBaeT BO3MOXHOCTb PACCMOTPEHHUS BCETO
MHOT000pa3usl BEIIECTB Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepxkanusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» cHopMuUpoBaHa B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOr0 TMOJXO0Jla K H3YUYCHHUIO Y4eOHOro marepuaia U oOyCJIOBJICHA
HUCTOPUYECKH OOOCHOBAHHBIM  PAa3BUTHEM 3HAHUW HA  ONPEIACIEHHBIX
TEOPETUYECKHX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BEIIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KIIACCHYECKOW TEOPUU CTPOCHUS OPraHUYECKHX
COCIMHEHHI, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKHX U 3JIEKTPOHHBIX
MPEACTABICHU O CTpoeHuu BemiecTB. CBeAeHUs 00 H3y4yaeMbIX B Kypce
BEILIECTBAX JAIOTCI B PAa3BUTHM — OT YIJIEBOJAOPOJIOB JO CIIOXHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHHA. B Kypce opraHudeckol XuMHH
MOJIy4alOT pa3BUTHE C(OPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMsI TEPBOHAYAJIBHBIE TMPEACTABICHUS O XHUMHUYECKOW CBS3H,
KJIACCU(PMKAMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTU CBOWCTB BELIECTB OT
UX CTPOEHUS, O XUMUYECKON pEeaKIuu.

[Tog HOBBIM yrioM 3peHuss B HpeaMeTre «XHUMHsS» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs H3Y4YEHHBI Ha YpOBHE OCHOBHOIO 0O0IEro oOpa3oBaHUs
TEOPETUYECKH MaTepuan U (AKTOJOTMYECKHUE CBEIEHHUS O BEIIECTBAX U
XUMUYECKOUN peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0I1ast 1 HeopraHuvecKas
XUMUS» 00YyYarolUMCs MPEeAO0CTaBIAECTCd BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOJIMYECKOT0 3aKOHA C OOLIETEOPETUYECKHMX W  METOAO0JOTMYECKHUX
MO3ULIUN, TIIy0)Ke MOHATh UCTOPUUECKOE U3MEHEHHE (PYHKIUN 3TOr0 3aKOHa —
oT 00o0MIatomel 10 OOBACHSIONICH U MPOrHO3UPYIOLIEH.

Enunas cucremMa 3HaHMH O BaXKHEMIIMX BEIIECTBaX, HX COCTaBe,
CTPOEHUHU, CBOMCTBAX M MPUMEHEHUH, a4 TAKKE O XMMUYECKHX PEaKLHUSIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpPOTEKaHus AomnojHsercs B Kypcax 10 m 11
KJIACCOB 3JIEMEHTaMHU COJEPX aHUSl, HMEIOIHUMH KYJIbTYPOJOTUYECKHN U
NPUKJIAJAHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO B3aHMMOCBSI3H
XUMUU C JPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B MO3HABATEIbHOU U
PAKTUYECKON JEATENHHOCTH YETOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKECHHUSI
K Tpolleccy TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKUX NPHUIIOKEHUM
XUMUHU, T[IOMOTAIOT BBIYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMbIX MpoOJeMax, CBA3aHHBIX C XHUMHEH, KPUTUYECKU
OCMBICTTUBATh HMH(MOPMAIMI0O W TMPUMEHATh €€ IS TONOJHEHUS 3HAHWM,
pEelIeHUs] MHTEIUICKTYalIbHBIX M SKCIEPUMEHTANbHBIX HCCIIEI0BATEIBCKUX
3amad. B nenom coaepkanue yueOHOTO mpeaMera «XUMHs JaHHOTO YPOBHS
U3Y4YEHUS]  OPUEHTUPOBAHO  HAa  (opMUpOBaHHUE Yy  OOy4YAIOLIUXCS
MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUs (PUITOCO(PCKUX HAEH, TaKUX KaK:
MaTepUaIbHOE  E€JUHCTBO HEOPraHMYECKOTO U  OpPraHU4YecKoro Mupa,
00yCJIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOECHUEM, [I03HABAEMOCTh



MIPUPOJHBIX SBJICHUNA IyTEM SKCIEPUMEHTA M PELICHUS MPOTUBOPEUHIA MEXITY
HOBBIMHU (haKTaMU U TEOPETHUECKUMHU MPEMOCHUIKAMHU, OCO3HAHUE PO XUMUHU
B PCIICHUU OKOJIOTMYECKHUX TMpobieM, a Takke MpolieM cOepexeHus
DHEPreTUYECKUX PECYPCOB, CBIPbS, CO3JaHUSl HOBBIX TEXHOJOTMH U
MaTepHuaoB.

B miaHe pemeHuss 3amady  BOCHUTAHUS, Pa3BUTHS W COLMAIA3ALUU
oOy4Jaronuxcsi TPUHATHIE TPOrPAMMONM MO XMMHH IMOAXOAbl K ONPENEICHUIO
COJIep’KaHUsI W TOCTPOSHHUS TpeaMeTa MpeayCMaTpUBAOT (OpPMHUpPOBaHUE
YHUBEPCAJIbHBIX YYEOHBIX JEUCTBUH, HMEIOIIUX 0a30BO€ 3HAYCHHE JIs
pPa3IMYHBIX BHUJOB JIEATEIBHOCTH: pEIICHUs MpoOjeM, MOWCKa, aHalu3a H
oOpaboTku  wH(MOpMAIMK, HEOOXOAWMBIX [JII MPUOOPETEHUS  OIbITa
MIPAKTUYECKOM M MCCIIEIOBATEIbCKOM JIEATEbHOCTH, 3aHMMAIOUIEH Ba)kKHOE
MECTO B IO3HAHUU XUMUHU.

B mpaktuke npenopaBaHus XMMHHU Kak Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHUs, TaK M Ha YPOBHE CpeaHEro oO0mero o0pa3oBaHus, MOpU
ONpENEICHUN COAEPKATEIBHOW XapaKTEPUCTUKH IEJe M3y4eHHUs MpeameTa
HaIlpaBJICHUEM MEPBOCTEIIEHHOM 3HAYMMOCTH TPAJAMIMOHHO MPU3HAETCH
dbopMupoBaHHE OCHOB XHUMHYECKOM HayKHM Kak oOO0JIACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTHYECKOW JEATETbHOCTH YEJOBEKa M Kak OJHOro W3
KOMIIOHEHTOB MHPOBOM KyJbTyphl. C METOIMYECKOM TOYKM 3PEHHUS TaKOU
MOAXOA K OIpEACNICHUIO MeJied U3y4YeHUs MpeaMeTa SBISETCS BIOJHE
ONpPaB/IaHHBIM.

CoriacHO JaHHOM TOYKE 3pEHHUs TJAaBHBIMU LIEJSIMA M3YyYEHHs IIPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (¢GopMuUpPOBaHHE CHUCTEMbl XHUMHYECKMX 3HAHUWA Kak BakKHEHIIeH
COCTABJISIIOLIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE
KOTOpOM JIeKaT KIIOYEBbIE MOHATUSA, (yHAAMEHTAIbHBIE 3aKOHBI M
TEOpUH XHMHUH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHUE M MOHUMaHUE
CYLIHOCTH JIOCTYNHBIX OOOOIIEHHII MHPOBO33PEHYECKOIO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE U pa3BUTHE TMPEACTABICHUA O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XMMHYECKUX pEeaKIuil, HEOOXOIUMBIX IS
NpUOOpPETEHUS YMEHUM OPUEHTHPOBATbCA B MHPE BEIIECTB U
XUMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPHUPOAE, B MPAKTUUECKON U
MOBCEHEBHOM JKH3HH;

e pa3BUTHE YMEHUH U CNOCOOOB JACATENBHOCTH, CBSI3AHHBIX C
HaOMIOACHUEM UM OOBSICHEHMEM  XHMHUYECKOrO0  SKCIIEPUMEHTA,
coOJIF0ICHUEM TMPpaBWII 0€30MacHOTO 0OpAIlleHHS C BEIlIECTBaAMHU.

Hapsiny ¢ sTuM, coxaepxkaTenbHas XapakTepuUCTUKa LieJied W 3a1ay
U3Y4YEeHHS MpeAMETa B MPOrpaMMe MO XUMHHM YTOYHEHA U CKOPPEKTHPOBAHA B
COOTBETCTBMM C HOBBIMU TPUOPUTETAMH B CHUCTEME CPEIHEro OOIIero
oOpazoBanusi. CerofHsi B MpEenolaBaH XUMUU B OOJIbIIEH CTENEHU OTAAETCS
OPEeANnoYTeHUE  MPAKTUYECKOM  KOMIIOHEHTE  COAEpKaHud  OOydeHHs,
OPUEHTHPOBAaHHOM Ha TMOJTrOTOBKY BBIMYCKHMKA 001Ie00pa3oBaTeIbHOM
OpraHu3allui, BiaJCIOlIEero He HabopoMm 3HaHUW, a (QYHKIHMOHAIBHOU
IPAaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMU aKTUBHOTO MOJTYYEHUs 3HAHUI
U IPUMEHEHUS UX B pEajbHOM JKU3HU JJIs PEIICHUS MPAKTUYECKUX 3a/1au.

B cBsi3u ¢ 3TUM npuU U3y4YEHHM MpeaMeTa «XUMHUSD» JIOMUHHUpPYIOIIee
3HaUYEHHE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4H, KaK:

aganTanus OOy4YaroIIMXCs K YCIOBUSM JMHAMHYHO pPa3BUBAIOLIETOCA
Mupa, (HOPMUPOBAHME HWHTEIEKTYaJbHO PA3BUTOW JIMYHOCTH, TOTOBOM K



caMo00pa3oBaHUIO0,  COTPYAHMYECTBY,  CAMOCTOSITEIBHOMY  MPHUHSITHIO
IPAaMOTHBIX PEIIEHWH B KOHKPETHBIX >KH3HEHHBIX CHUTYaIlUsIX, CBSI3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHEM,;

dopMmupoBaHre y OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHIINI), UMEIOIINX YHHMBEpPCATbHOE 3HAYCHHE JUJIsl PA3UYHBIX BHJIOB
NEATEeNIbHOCTU:  pelleHus MpoOjeM, TOUCKa, aHaiu3a U 00pabOTKH
uH(bOpMallK, HEOOXOAUMBIX Ui NPUOOPETEHUS OIbITa ACSITeIbHOCTH,
KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU XUMHH, a TaKXkKe AJs OICHKHU C
MO3UIMI  IKOJIOTUYECKOM O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEAY;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O0y4YarIMXCsA: CIOCOOHOCTH CaMOCTOSTENIbHO NPHOOPETAThH
HOBBIC 3HAHWS MO XMUMHH B COOTBETCTBUU C >KM3HEHHBIMH IMOTPEOHOCTSIMH,
MCIIOJIb30BaTh COBPEMEHHBbIE HH(POPMAIIMOHHBIE TEXHOJIOTMH MJIs TIOMCKAa U
aHanu3a Yy4yeOHOM U HAYYHO-TIONMYJISIPHOM HMH(POPMALMU  XHUMHUYECKOTO
COJIEpKaHUS;

dbopMupoBaHHEe U pa3BUTHE Y OOYYaIONIUXCS ACCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHUS, HAOIIOAATeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MpH IUIAHUPOBAHUH U
MPOBEJICHIUN XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydJarommxcsi YyOeXKIEHHOCTM B T'yMaHHCTHYECKOU
HAIPABIEHHOCTH XMMHH, €€ BaXKHON POJM B PEUICHUH TIOOATBHBIX MPOOIeM
paIoOHaIBHOTO MMPUPOAOIIOIB30BAHNS, TOTIOTHEHHS YHEPTETUUECKUX PECYPCOB
M COXpaHEHHs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OepeXHOTO OTHOILIEHUS K TIPUPOAEC H CBOEMY 3/J0pPOBBIO, a TakKke
NPUOOPETEHUST OMbITa HCIOJB30BAHUS TONYYCHHBIX 3HAHWHA JUISI TPUHSATHS
IPAMOTHBIX PEIICHUH B CUTYAIlIUSIX, CBI3aHHBIX C XUMHUYECCKUMU SIBJICHUSIMH.

B yudeOHOM muaHe cpeaHero oOmiero o0pa3oBaHUsl MPEAMET «XHUMUSDH)
0a30BOr0 ypOBHS BXOAWT B COCTaB mpeaMeTHouW obnactu «EctecTBeHHO-
HAyYHBIC TTPEIMETHI.

OO6miee yucao 4acoB, OTBEAEHHBIX JJIsI M3YUYEHUS XUMHUHU, Ha 0a30BOM
YpOBHE CpeaHero oomero oopa3oBanus, coctarisieT 68 yacos: B 10 kimacce — 34
gyaca (1 wac B Hememwo), B 11 kmacce — 34 uaca (1 wac B Hemeno).



COILEPKXAHUE OBYUYEHUASA
11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbLI XUMHHU

XUMHUECKUN 3neMeHT. AToM. Sapo atoma, H30TONBI. DJIEKTPOHHAs
00oJ0uKa. DHEPreTUIeCKUe YPOBHH, IOAYPOBHU. ATOMHBIE OpOHTaiH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeie]IeHHs] AIEKTPOHOB IO OPOUTAIISIM B aToOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

[lepuonnueckut 3akoH u llepmoamueckas cucTemMa XHUMUYECKUX
anementoB JI. WM. MenneneeBa. CBsA3p NEPUOAMYECKOTO 3aKOHA W
[Tepuoanueckoit cucteMbl xumuueckux snemeHtoB [[. M. MengeneeBa c¢
COBPEMEHHOW TEOpHEN CTPOCHHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M OOpa3yeMbIX MMHU IMPOCTBIX U CIOKHBIX
BEIIECTB MO TpyIIIaM W NEPUOAaM. 3HAYEHUE NEPUOJMYECKOTO 3aKOHA B
Pa3BUTHH HAYKH.

Ctpoenue BemecTBa. XHMHUYECKAsl CBSA3b. BHABI XUMHUYECKOW CBSI3U
(xoBayieHTHas HEMOJSAPHAs U NOJIAPHAs, HOHHAs, MeTajiInyeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJICHTHOM XHWMHYECKONW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHelii). BogopoaHas cBsizb. BajneHTHOCTh. DNEKTPOOTPULIATEIHHOCTD.
Crenenb okucneHus. MIoHbI: KATUOHBI 1 AHUOHBI.

BemecTtBa MONEKYJNISPHOTO M HEMOJEKYISPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. [HUIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBHCHUMOCTb CBOMCTBA BEUIECTB OT TUIA KPUCTATUIMYECKON PEIIETKU.

[lonartue o nucnepcHbIX cucremax. MICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1 BEHIECTBA B paCTBOPE.

Knaccudukanus  HEOpraHMYeCKUX  COEAMHEHUM. Homenknarypa
HEOPTaHUYECKUX BEUIECTB. | €HeTHYeCcKas CBSI3b HEOPTaHWYECKUX BEILECTB,
MIPUHAJIEKAIMX K Pa3JIMYHBIM KJIacCaM.

Xumnueckas peakuus. Kiaccudukanus XUMHYECKUX peakuuid B
HEOPraHMYE€CKOW M OPraHMYeCKON XMMHUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YJHEPTUN IPU XUMHUECKUX PEAKLIMSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT PAa3JIM4YHbIX (PAKTOPOB.
OOpatumble peakuuu. XUMUYecKoe paBHOBecue. DakTOpbl, BIUAIONIME Ha
COCTOsIHME XUMH4YecKoro paBHoBecus. [ [punnun Jle [larense.

OnekTpoiuTuueckas aucconuanus. CUIIbHBIE U cJIa0ble JJICKTPOJIUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAs, HEUTPAJIbHAS, ILIEJIOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCIEpUMEHTANBHBIE METOAbl M3YYEHHUsI BEIIECTB M WX IPEBPALLICHUI:
nemMoHcTpauus tabmui «lleproguyeckas cucreMa XMMHYECKUX 3ieMeHToB [l.
N. MenaeneeBay, n3ydeHrue Mojielield KPUCTAUNIMUYECKUX PEIIETOK, HAOII0ICHHUE
U ONHUCAaHUE JIEMOHCTPAIIMOHHBIX W JIADOPATOPHBIX OMNBITOB (pa3yioKeHHUE
NEPOKCHJIa BOJOPOAA B MPUCYTCTBUU KaTaau3aTopa, OIPEACIEHUE CPEbl
pPacTBOPOB BEIIECTB C IIOMOIIbIO YHUBEPCAIBHOIO HWHIWKATOPA, PEAKIIUHU
MOHHOTO OOMEHa), MPOBEACHHUE MPAKTUYECKOU paboThl «BiusiHUe pa3iauYHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUYECKOU PEAKIINN.

PacuéTnrblie 3amaumn.



Pacuérel 1m0 ypaBHEHUSAM XUMHUYECKHX pEaKIHUil, B TOM 4YHUCIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C MUCIIOJIB30BAHUEM MOHSATHS «MaccoBas
JI0JIs1 BELLIECTBAY.

Heopranuyeckass xumust

Hemeramer.  Ilomoxenne HemeramoB B Ilepuoandeckoit cucreme
xumMudeckux 3meMeHToB JI. . MenaeneeBa 1 0COOCHHOCTH CTPOSHHUS aTOMOB.
@u3nyecKre CBOICTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IMpUMEpE
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMUYECKUE CBOMCTBA BAXKHEHIITUX HEMETAILIOB (FaJOr€HOB, CEPHI, a30Ta,
dochopa, yrmepoma ©W  KpEeMHHSA) W HUX  COCAWHEHWH  (OKCHIOB,
KHCJIOPOJCOIEPKAIIMX KHCIIOT, BOJIOPOJHBIX COETUHEHH ).

[IprMeHeHne BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramne. [lonoxenne metaiutoB B [leprnoandeckoi cucTeMe XUMHUYECKUAX
anementoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOEHHS BJIEKTPOHHBIX
000704eK aTOMOB MeTauioB. O01me Puznueckrue cBocTBa MeTalIoB. CriiaBbl
METAJUIOB. DJIEKTPOXUMHUYECKUAN PSA HANIPSYKEHUM METaJUIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAIOB (HAaTpHM, Kaluid, KaJdbllUi,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

OO6mume crnocoObl MOIy4eHUs] METAIIOB. [IpuMeHeHne MeTaiioB B ObITY U
TEXHUKE.

DKCnepruMEHTAIbHBIE METOAbl W3Yy4YEHHUs BEIIECTB M WX MPEBPALLCHUN:
U3y4YeHue KoJuieKuuu «MeTajuibl U CIJIaBbl», 00pa3lloB HEMETAJJIOB, PELICHUE
AKCIIEPUMEHTAJIBHBIX 33/a4, HAaOMIOJACHUE M OMHMCAHHUE JEMOHCTPALMOHHBIX U
7a00OpaTOPHBIX  OMBITOB  (B3aMMOJEHCTBHE TUAPOKCHAA  AIOMUHUSA €
pacTBOpaMHM KHUCJIOT M IIEJOYel, KayeCTBEHHbIE pEAaKIMU Ha KaTHUOHBI
METAJLJIOB).

Pacuérnbie 3anaum.

Pacuérel Macchl BelecTBa Wi 00bEMA Ta30B 10 U3BECTHOMY KOJUYECTBY
BELIECTBA, Macce WM 00bEMY OJIHOTO M3 YYACTBYIOUIMX B PEAKIUHU BEIIECTB,
pacuy€Tbl mMacchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUU, €CIIU
OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMHus U KU3Hb

Ponb xumuu B o0ecreueHnn SKOJOTUUECKOM, YHEPTETUUYECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeOUUUHBL. [[OHATHE O Hay4YHBIX METOAAX MO3HAHMS
BELIECTB U XMMUYECKUX PEAKIIMM.

[IpeacraBnenuss 00 OOIIMX HAYYHBIX MPUHLMNAX TPOMBIIUIEHHOTO
MOJIyYeHUS] BaXKHEHUIIINX BEIIECTB.

YenoBek B MHUpE BEIIECTB U MaTEPUAIOB: Ba)KHEWUIINE CTPOUTENIbHbBIE
MaTepuasibl, KOHCTPYKIIMOHHBIE MaTepuasibl, KpackH, CTEKJIO, KepaMuKa,
MaTepHalIbl Il SJIEKTPOHUKH, HAHOMAaTepHallbl, OpPraHUYECKUE U MUHEPATIbHbIE
ya00peHus.

XUMHSI ¥ 3J0POBbE YEJIOBEKA: MpPaBHUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia OE30MacHOT0 HCIOJNb30BAaHUS MPEnapaTtoB ObITOBOM
XUMUU B TOBCEAHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmss MeXNpeaMETHBIX CBs3€ MNpU  HM3Y4EHUM O0Olmel u
HeopraHuveckoil xumMuu B 11 Kiacce oCylIecTBISETCS 4epe3 HCIOJb30BaHHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK W TOHSATUH, SIBISIOLIUXCS
CUCTEMHBIMU JJIs1 OTAEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.



OO01ue ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAYYHBIN (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaIM3, CHUHTE3, KiIaccu(UKalMs, NEePUOJUIHOCTh, HAOIIOIACHHE,
HKCIIEPUMEHT, MOJICIMPOBAHIE, U3MEPEHUE, SIBIICHUE.

®dusuKa: Marepusi, JHEPrus, Macca, aTom, SJIECKTPOH, MPOTOH, HEUTPOH,
MOH, U30TOM, paJMOAaKTUBHOCTb, MOJIEKYJa, 3HEPIeTUYECKUN YPOBEHb,
BEIIECTBO, TEJO, OOBEM, arperaTHOE COCTOSHUE BEIIECTBa, (UIMUECKUE
BEJIMYUHBI U €UHUIIBI X U3MEPEHHS, CKOPOCTb.

buonorusi: kierka, opraHu3M, 3KocucTema, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusa: MuHepanbl, TOpPHBIE TOPOJBI, IOJIE3HBIE HCKOIAEMBbIE,
TOTLIIMBO, PECYPCHI.

Texnonorus: XUMHYECKast POMBIIIIEHHOCTD, MeTaJUTyprs,
MIPOU3BOJICTBO CTPOUTENBHBIX MaTepuasoB, CEJIbCKOXO03SIICTBEHHOE
MIPOM3BOJICTBO, 1002000 (S: D MPOMBIIIIICHHOCTD, dbapmaneBTHYECKAs
MPOMBINIJICHHOCTh, PON3BOACTBO KOCMETHYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTepuasoB, AIIEKTPOHHAS IPOMBIIIIICHHOCTD,
HAHOTEXHOJIOTHH.



IUDTAHUPYEMBIE PE3VJIbTATbI OCBOEHHMA IIPOI'PAMMBI 110
XMMMM1 HA  BA30OBOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHUS
OOyJaroIMMUCs TPOTPaMM CpEIHETo oO0Iero oOpa3oBaHUsS (JIMYHOCTHBIM,
METalpeAMETHbIM M MpeaMeTHbIM). HayyHo-meTonuyeckoi OCHOBOM ISt
pa3paboTKH MIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHETO OOIIEro
00pa30BaHUS SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MTOAXO.

B cooTBeTCTBUM € CHUCTEMHO-AESTEIIBHOCTHBIM MOJIXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS IMpeAaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICICHBI CIEAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYAIOIMMUCA POCCUMCKOW Tpa)KJaHCKOM UIAEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIEHUIO;

HaJM4Khe MOTUBALIMH K OOYUEHHUIO;

LEJICHANIPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIECHUW JHMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpajulMii 0a30BOM HAYKH
XUMUH;

TOTOBHOCTh U CHOCOOHOCTh OOY4YarOlIMXCs PYKOBOJICTBOBATHCS B CBOEH
JEeSATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHM, MPUCYIIIMMH LETOCTHON
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJU4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTb LIETTU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MpeaMeTa «XUMHs» JOCTUTaloTCs B
€AMHCTBE YYEOHOW M BOCIMTATENILHOM JI€ATEIbHOCTH B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
LIEHHOCTSIMU U HUJ€alaMi POCCUMCKOrO rpakIaHCKOro OOUIECTBA, IPUHATHIMU B
oOlIecTBe HOpMaMu U IIpaBUJIaMHU MOBEACHUS, CIOCOOCTBYIOIIMMU IPOLIECCaM
CaMOMNO3HAHUS, CAMOPAa3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yyaroImuxcs.

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS TMpeaMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBLHOM M MPAKTHUYECKOW NEATEIbHOCTH
oOy4JaronmMxcs o peayu3aly NPUHATHIX B 00IECTBE LIEHHOCTEW, B TOM YHUCIIE
B YacTH:

1) rpamaaHCKOro BOCIMTAHUSA

OCO3HaHUsl  OOy4YalOIIMMHCS CBOMX  KOHCTUTYIIMOHHBIX TpaB U
0053aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEICTaBICHUS O COIMANbHBIX HOpPMaxX W MpaBUJiaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHUBE;

TFOTOBHOCTM K COBMECTHOM TBOPYECKOW MAESATENBHOCTH MNPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIbHBIX 33]1a4, BHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M MHPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHUKY H
apryMEHTBI IPYTUX MPU aHATU3€ PA3IUYHbIX BUAOB YUEOHOU A TENbHOCTH;

2) NIaTPUOTHUYECKOT0 BOCIIUTAHMSA

[IEHHOCTHOTO OTHOILIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OT€YECTBECHHON XMMUH;

yBa)XEHUsI K MPOIIECCY TBOpPUECTBA B OOJACTH TEOPUHM M MPAKTHUECKOTO
NPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTHIXKEHHUS HAYKU €CTh PEe3yJbTatr



JUIMTEJIbHBIX ~HAOJIOACHUM, KpPOMOTIUBBIX JKCIIEPUMEHTAJIBHBIX IOHCKOB,
MTOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

MHTEpeca M TO3HABATEJIbHBIX MOTMBOB B IMOJYYEHHUH U TOCIEAYIOLIEM
aHanu3e  MHPOpPMAIMM O  TEPEJOBBIX  JOCTHIKCHHMSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CHIOCOOHOCTH  OLIEHMBAaTh CHUTYallUH, CBSI3aHHBIE C XUMUYECKUMU
ABJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSACH HA MOPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEJEHUE U MOCTYIKA CBOMX TOBAPUUIEH C
MO3WULIMA HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUM 3TUX
MTOCTYTIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

MOHMMAaHUSl IIEHHOCTEW 370poBOro M 0Oe3omacHoro obpasza >KU3HH,
HE00XOAMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIIoIcHUS MpaBwil 0€30MacHOTO OOpallleHus C BEIIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHUMAaHUS L[IEHHOCTU MPaBWI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO
0€e30MacHOr0 MOBEJAECHUS B CUTYyalUsX, YTPOKAIOIIMX 370POBBIO U KU3HH
JIIOICH;

OCO3HaHUSl  MOCJIEACTBHUM W HENPUATUS  BpPEIHBIX  MPUBBIYEK
(ynotpeOmneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEOBATEIbCKON
NEeSATEAbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOW MW JAPYIMX BHJIAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa AaKTHUBHOE Y4YacTHE€ B pELIEHWU MPAKTHUYECKUX 3a]ay
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY M3Y4YEHHUIO Mpodeccuil pa3uyHOro poja, B
TOM YHCJI€ HA OCHOBE MPUMEHEHHUS MTPEAMETHBIX 3HAHUW 110 XUMHH;

YBaXEHU K Tpyay, JIOIAM TpyJa U pe3ylbTataM TPYyIOBOH
NEeSATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIbHON TPaeKTOPHUU
oOpaszoBaHus, Oyayiier npodeccun U peaausaliu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U IOTpeOHOCTEM 00111eCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJIeCO00Pa3HOr0 OTHOIIEHUS! K MPUPOJE, KAK UCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS TI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEJibl;

OCO3HaHUsI HEOOXOJMMOCTH UCIOJIb30BAaHUSI JOCTHKEHUNW XUMUU JJis
pelIeHus: BONPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HEINPUATUS JEUCTBUM, IPUHOCAIIUX BPEH OKPYkKaAKOIIEH
OPUPOAHON CpeJie, YMEHHUS POTrHO3UPOBATh HEOIATONMPUSITHBIE KOJIOTUUECKHE
NOCJIEICTBUA MPEANPUHUMAEMbBIX ACUCTBUI U NPEIOTBPAILAT UX;

HaJIU4YMS ~ Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHUS, JKOJIOTHMYECKOU
KyJbTYpBl, OIbITAa AESTENIBHOCTH SKOJOTUYECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA UMHU B MO3HABATEIBHON, KOMMYHUKATUBHON U COLIMATIBHOMN



MPaKTUKE, CIHOCOOHOCTHM W YMEHUS aKTUBHO MPOTHUBOCTOATH HUJICOJIOTUH
xemohoouu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAHUS CHeMUUKN XUMUW KaK HayKd, OCO3HAaHHWS €€ pOJu B
(GbopMHUPOBAHNY PANMOHAIEHOTO HAYYHOTO MBINIJICHUS, CO3MaHUH IIEIIOCTHOTO
MpeACTaBICHHs 00 OKPYX aIOIIEM MUPE Kak O €IUHCTBE MIPUPOJIbI U YEIOBEKA, B
MO3HAHUU TMPUPOIHBIX 3aKOHOMEPHOCTEM W pelIeHUH MTPOOJIEM COXpaHEHUS
MIPUPOTHOTO PABHOBECHSI;

yOeXKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JJS COBPEMEHHOU
UUBWIM3ALMMU: B €€ T'yMaHUCTHUUECKON HANpaBICHHOCTH M Ba)XXHOU pOJIM B
CO3JJaHUM HOBOM 0a3bl MAaTepUAIBHOW KYJbTYPhI, PEIICHUU TIJI00aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, IHEPTETUUECKOM,
MUIIEBOM M  DKOJOTMYECKOM OE€30MacHOCTH, B Pa3BUTUM  MEAUIIUHBI,
o0ecrieYeHUr YCI0BUM YCIEITHOTO TPY/Aa U IKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)KJ0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOU T'PaMOTHOCTH: TOHUMAHHSI CYIIHOCTH METOJIOB
MO3HAHUS, HCMOJIb3YyEeMBbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCIIOJB30BaTh TMOJydyaeMble 3HAHUA Il aHajiu3a U OOBSCHEHHS SIBICHUM
OKPY’KAIOIIEr0o MHUpa M MPOUCXOASIMMX B HEM HM3MEHEHUM, YMEHHS JeNaTh
000CHOBaHHBIE 3aKJIIOYEHHUS] HA OCHOBE HAY4YHBIX (DaKTOB M HMMEIOIINXCS
JAHHBIX C IEJIBIO MOTYyYEHHS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSTENILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus mpooieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATENbCKOM AeSTEILHOCTH;

FOTOBHOCTM U CHOCOOHOCTM K HENPEPHIBHOMY OOpa3oOBaHUIO U
caM0oOOpa30BaHNIO, K AKTUBHOMY TMOJYYCHUIO HOBBIX 3HAHUM MO XUMHU B
COOTBETCTBHHM C )KM3HEHHBIMHU MOTPEOHOCTAMU;

WHTEpeca K  OCOOCHHOCTSIM  TpyAa B pasMuHbIX  cdepax
poheCCUOHATIBHOU eI TEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMmeTHbie pe3yJabTaThl OCBOCHHS y4eOHOTO MpeameTa «XUMUsH»
Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus BKIIOYAIOT:

3HaUUMble 1 (OPMHPOBAHUS ~ MHUPOBO33pPEHHUSA  OOyYaronIuxcs
MEXKIUCUUILIMHAPHbBIE (MEeXTpeIMEeTHBIC) oOIIEeHAyYHbIE MOHSATHUS,
OTpaXkarolye IEJOCTHOCTh HAYYHOW KapTHHBI MUpA U CHEU(UKY METOIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAY4YHBIM (haKT, MPUHIIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIEPUMEHT U JIPYTHUE);

YHUBEpPCAIbHBIC y4eOHbIe JEeUCTBUS (mo3HaBaTENbHEIE,
KOMMYHUKATHUBHBIE, PETYJIATHBHBIC), oOecnednBaromme (QopMupoBaHue
(GYHKIIMOHATBHOM TPAMOTHOCTH M COLUATTLHON KOMIIETEHITUU O0YJarOIINXCS,;

CIIOCOOHOCTH O0yJarOIIIXCSI UCIIOJIB30BATh OCBOCHHBIC
MEKJIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUSI W YHHUBEPCAJIbHbBIC
y4eOHbIe ICHCTBUS B TTIO3HABATEIILHON U COIIMAIBHON TIPAKTUKE.



MeranpeaMeTHbIe pe3yibTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMUA, KOMMYHHKAaTUBHBIMU U  PETYISTHBHBIMU
JNECUCTBUSIMU.

OBiaseHue  YHMBEPCAJBHBIMM  Y4eOHbBIMM  IO3HABATEJIbHBIMH
AefCTBUSIMM:

1) 6a3oBble JOrHYECKHUE JeiiCTBUA:

CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyaJU3UpOBaTh MpPoOIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNsaTh LEIN NEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH pPE3YyJbTaThl JAESITEIBHOCTH C IOCTaBJICHHBIMU
LETSAMU;

WCIIOJIb30BaTh IPH OCBOEHUM 3HAHUN MPUEMBI JOTUYECKOTO MBIIIJIEHUS —
BBIJICJISITh XapaKTEPHbIE TPU3HAKK MOHATUN M YCTAaHABIMBATh UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS 111 OOBSICHEHUS OTJEIbHBIX (DAKTOB
U SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPUM IS KiIacCU(UKAIMM BEIIECTB U
XUMHAYECKUX PEAKLINN;

YCTaHaBJIMBAaTh IMPUYMHHO-CIEIACTBEHHBIE CBS3M MEXAY H3Yy4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKACHUS (MHIYKTUBHbBIC, IEIYKTUBHBIC, IO
AHAJIOTUM), BBIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKJIFOUEHHS;

NPUMEHATh B  NPOLECCE TMO3HAHUA, MCHOJb3yeMble B  XHUMHH
CUMBOJIMYECKME  (3HAKOBBIE)  MOJENM, MNpeoOpa3oBBIBATH  MOJIEIbHBIE
MPEACTABICHUS] — XHUMHYECKHH 3HaK (CHMMBOJI) DJIEMEHTa, XHUMHYECKas
dopmyna, ypaBHEHHE XHUMHYECKON peakuud — TMpPHU PEIIEHUU YYEOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3a/lay, MPUMEHSATh Ha3BAaHHbBIE MOJIEIbHBIC
MIPEACTABIICHUS JIJISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4a€MbIX BEUIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE eiiCTBUA:

BJIaJIETh OCHOBAMU METOJ/IOB HAYYHOI'O MO3HAHHUS BEIIECTB U XMMHUYECKUX
peaKkuuit;

dopMynupoBaTh 1€MW 3aJadyd  UCCIEAOBaHUS, HCIOIb30BaTh
MIOCTaBJICHHBIE U CaMOCTOSITENIbHO C(POPMYJIMPOBAHHBIE BOMPOCHI B KAaYECTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI ISl (POPMUPOBAHUS TMIIOTE3BI MO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHMUIA;

BJIQJIETh HABBIKAMHM CAMOCTOSITEJIBHOTO TUIAHUPOBAHUSA U MPOBEACHUS
YUYEHMUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAONIIOAATh 3a
XOJIOM  TIpollecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath 0000IIEHHUSI W BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTH
pe3yJbTAaTOB UCCJICIOBAHUS, COCTABIIATh OOOCHOBAHHBIM OTUET O MPOJICTaHHON
pabore;

npuoOpeTaTb OMNbIT YYEHUYECKOM UCCIeNOBATENbCKOW M MPOEKTHOU
JEeSATEIBHOCTH, MPOSIBISITH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3a/lad, NPUMEHEHHIO pPa3IHYHbIX
METOJIOB [TO3HAHMUSI.

3) paboTa ¢ uHpopmMaumeii:

OPUEHTHUPOBAThCA B PANIMUHBIX HCTOYHMKAX HHPOpManuu (Hay4yHO-
nomyJsipHasi JIdTepaTypa XHMHUYECKOTO COJAEpKaHWs, CIpPaBOYHBIE MOCOOMS,
pecypcbl MHTepHeTa), aHaM3UPOBATh HH(POPMALIUIO PA3IMYHBIX BUIOB U (pOopM



MPEACTABICHUS,  KPUTHYECKHM  OLICHMBaTh €€  JOCTOBEPHOCTb U
HEMPOTHBOPEYNBOCTH;

(GopMyTHUpPOBATH 3aMPOCHl U MPUMEHATH Pa3INYHbIe METOABI IPU MMOUCKE U
orOope wuHpOpMaIMU, HEOOXOAMMON JJisi BBINOJHEHUS YYEOHBIX 3aaau
OIIPEICIIEHHOTO TUIIA;

MpUOOpPETaTh OMBIT UCIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMAIBHYIO (OpMYy MpEACTaBICHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAy4YHBIN $3BIK B KadecTBE CpeACTBa Npu padore ¢
XUMHUYECKON WH(pOpMaluel: MPUMEHITh MEXIpPEAMETHbIE ((PpU3NYeCKue u
MaTeMaTHYeCKHe) 3HAaKM W CHUMBOJBL,  (opmysbl,  abOpeBUATypHI,
HOMEHKJIATypy;

UCIIOJIb30BaTh W NPEeoO0pa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OByaieHHe YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM eCTBUSIMU:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOW TE€Mbl B XOJ€ AUaIora
W/WJW JUCKYCCUU, BBICKA3bIBaTh WJEH, (HOPMYJIUPOBATh CBOM MPEMAJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS NPEIJI0KEHHOMN 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBHOU JI€ATEIBbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMU IpHU
BBIIIOJIHEHUH XHMHYECKOTO JKCIIEPUMEHTA, MPaKTUYeCKOM padoThl IO
MCCJIEIOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB, pealnu3alui y4eOHOIO MPOEKTa U
(opMyIHpPOBATH BBIBOJBI MO PE3yJIbTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN ITyTEM
COTJIACOBAaHUS MO3UIIMHI B X0/1€ OOCYXJICHUSI 1 0OMEHAa MHEHUSIMU.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOSTENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATENIbHYIO
NEeSATEIbHOCTh, ONpeAeNsss €€ LeNu W 3aJaud, KOHTPOJIMPOBaThH M MO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBAaTh MpejaraeéMblii alropuT™M JEUCTBUM MpHU
BBINIOJIHEHUM YYE€OHBIX M HCCIEAOBATENIbCKUX 3aja4, BbIOMpaTh Haubosee
3 PeKTUBHBIN CIOCOO MX pelIeHUs ¢ YYETOM TOJYyYEHHUsS] HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYUIECTBJISITh  CAaMOKOHTPOJIb ~ CBOEM  JESATENBbHOCTH HAa  OCHOBE
caMOaHaJIh3a U CaMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

11 KUIIACC

[IpenmeTtHbie pe3ynabTaThl OCBOeHUsI Kypca «OOIass U HeopraHudeckas
XAMUS» OTPAXKAKOT:

C(l)OpMI/IpOBaHHOCTB MPEACTABICHUN: O XUMHYECKOH COCTaBnﬂ}omeﬁ
€CTECTBCHHO-HAYYHOM KAPTUHBI MHUpPA, POJIM XWUMHUM B TIO3HAHUU SIBJICHUU
npuposibl, B (OPMUPOBAHUU MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPaKTHYECKUX
3alad U DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 3J0pPOBBIO U
IIPUPOJTHOM CpEJIE;



BJIQJICHUE CHUCTEMON XMMHUYECKMX 3HAaHHUH, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIONIHE MMOHITHS (XUMUYECKHIA JIEMEHT, aToM, u30ToI, S-, pP-, d-
ANIEKTPOHHBIE OpPOUTAIM AaTOMOB, WOH, MOJIEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTh, 3JIEKTPOOTPULATENBHOCTb, CTENEHb OKUCIEHUS, XHMHYECKas
CBA3b (KOBaJIEHTHAs, HOHHAsI, METAJUIMYECKAsl, BOAOPOJAHAS ), KpUCTAJUIMYECKas
pEelETKA, TUIIBI XUMUYECKUX PEAKLIUI, pACTBOP, 3JIEKTPOJIHUTHI, HEAJIEKTPOJIHTHI,
ANEKTPOJIUTHUYECKAs AUCCOLMALMS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUny, XUMUYECKOE PABHOBECHUE); TEOPHUH M 3aKOHBI (TEOpHs
3JIEKTPOJIMTUYECKON Aucconranuy, nepuoguueckui 3axkoH . . Menneneena,
3aKOH COXpPAHEHHUs MacChl BELIECTB, 3aKOH COXPAaHEHHUS W MpPEBpalICHUS
SHEPIrUU MPU XUMUYECKHUX PEAKIUSX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUN S3BIK
XUMUHM, MHUPOBO33PEHUYECKHE 3HAHUSA, JIeKallhe B OCHOBE IOHUMaHUS
MPUYMHHOCTA M CUCTEMHOCTHM XUMHUYECKUX SIBJIICHUW, (PaKTOIOrMYEeCcKue
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUH U OE30MaCHOM HCHOJIb30BAHHUU
BAKHEUIIMX HEOPTAHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOMN NEATEIbHOCTH
YEI0BEKA;

c(hOPMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIE MMPU3HAKU MOHSTHIA,
YCTaHaBIMBAaTh WX B3aUMOCBS3b, HCIIOIB30BAaTh COOTBETCTBYIOIIHME MMOHSATHUSA
IIPU ONKUCAHUHA HEOPraHUYECKHUX BELECTB U UX MMPEBpALICHUI;

c(OpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY IS
coctaBieHuss (OpMyd BEUIECTB W YPaBHEHUH XMMHYECKUX PpEaKIIHil,
cuctemarnyeckyro HomeHknatypy (IUPAC) wu TpuBuanbHBIE Ha3BaHUS
OTJIETbHBIX HEOPTAHMYECKUX BEIIECTB (yrapHblid ra3, yrieKUCIbli Ta3, aMMHUaK,
rai€Hasi i3BeCTb, Heral€Hasi U3BeCTh, IUThEBAS COJA, TUPUT U JPYTHE);

c()OPMHUPOBAHHOCTh YMEHUW OMNpPEAENATh BAJEHTHOCTh M CTENEHb
OKHUCJIEHUS! XUMUYECKHUX 3JIEMEHTOB B COCIMHEHUSAX Pa3IUYHOrO COCTaBa, BUJ
XUMHUYECKON CBS3U (KOBAJEHTHAsl, MOHHAs, METAJUIMYecKas, BOJOPOJHAs) B
COCIMHEHUSIX, THUIl KPUCTAJUIMYECKOW pEHIETKH KOHKPETHOIO BEIleCcTBa
(aToMHas1, MOJIEKYJIsIpHAs, MOHHASI, METAIUTMYECKast ), XapaKTep Cpebl B BOJAHBIX
pPacTBOpaX HEOPTaHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTH yMEHUI yCTaHaBJIMBATh MPUHAIIIEAKHOCTb
HEOPraHMYECKUX BEIIECTB IO MX COCTaBY K OMNpEAEIEHHOMY Kiaccy/rpymnmne
COEIMHEHHI (MPOCThlE€ BEIIECTBA — METAUIbl M HEMETaJUIbl, OKCHJBI,

OCHOBaHMsI, KUCJIOThI, aM(OTEPHBIE THUIPOKCUIbI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI IEPHUOJUYECKOTO 3aKOHA
. W. MengeneeBa U JAEMOHCTPUPOBATH €ro CHCTEMATU3UPYIONIYIO,
OOBACHUTENBHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 3JeMeHTOB |—4 mepuonoB Ileproanyeckoil CHCTEMBI
XuMHUecKux aneMmeHtoB JI. M. MenneneeBa, UCMOIb3ys MOHATHA «S-, pP-, d-
ANIEKTPOHHBIE  OpOUTaNM»,  «IHEPreTHUYECKUE  YPOBHW»,  OOBICHATH
3aKOHOMEPHOCTM HM3MEHEHHUS CBOMCTB XHMMHUYECKMX DJJIEMEHTOB M HUX
COCIMHEHUN 10 Nepuoaam U rpynmnam Ilepruoandeckon CUCTEMBI XUMUYECKUX
aneMeHToB [. 1. MeHpaeneena;

c(OpMHPOBAHHOCTh YMEHUHN XapaKTepu3oBaTh (OMUCHIBATH) OOILIKE
XUMHAYECKUE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOMW CBSI3M MEXKIY HEOPTaHWUYECKUMHU
BEILIECTBAMH C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMHUPOBAHHOCTH YMEHUS KIaCCU(PUUIMPOBATH XUMUYECKUE PEAKIIMH 110
Pa3IMYHBIM MPU3HAKAM (YKCIY U COCTABY PEarupyrouluX BEIIECTB, TEIIIOBOMY



s deKTy peakuu, I3MEHEHUIO CTENEHEH OKUCIICHUS 3JIEMEHTOB, 00paTUMOCTH
pEeaKlMH, YYaCTHIO KaTaau3aropa);

c(OpPMUPOBAHHOCTh YMEHUHN COCTABIATh YPaBHEHUS PEaKIMid pa3iIMuHbIX
TUTIOB, TIOJHBIE M COKpAIIEHHBIE YpaBHEHHs pEaKIMil HOHHOTO OOMEHa,
YUUTBIBAs YCIOBHSI, IPU KOTOPBIX ATH PEaKUUU UAYT 10 KOHIIA;

c(hOpPMUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIUHU, TOATBEPKAAIOIINE
KaueCTBEHHBIH COCTaB PA3JIMYHBIX HEOPTaHHMUECKHUX BEIIECTB, PaclO3HABATH
OMBITHBIM ~TYTEM  HWOHBI, MNPUCYTCTBYIONIME B  BOJHBIX  PacTBOpPax
HEOPTaHMYECKUX BEIECTB;

c(OpPMUPOBAHHOCTh YMEHUU PACKPBIBATH CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIMA TOCPEICTBOM COCTaBICHHUS JIIEKTPOHHOTO
OaylaHca ATUX peaKIuii;

chOpPMUPOBAHHOCTh ~ YMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOpPOCTHU
XUMHUYECKON peaklud OT pa3iuuHbiX (AKTOPOB; XapakTep CMEIICHUS
XUMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIITHETO BO3ACUCTBUS (TIPUHIIUTT
Jle IllaTenbe);

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTEpHU30BaThb XHUMHUYECKHUE MPOLIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TOJTYYCHHsI CEPHON KHCIOTHI, aMMHUaKa, a
TakkKe CHOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOMIMX HAYYHBIX MPHUHIMIIAX U
HKOJIOTHYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUU MPOBOJIUTH BBIUYUCICHHS C UCIOIB30BAHUEM
MOHSITHS «MaCcCOBasi JAOJIS BEUIECTBA B PacTBOPE», 00BEMHBIX OTHOIICHU Ta30B
Ipy XUMHYECKHX pEeaKIMsX, MacChl BeEIIeCTBA WM O0BEMa Ta30B IO
M3BECTHOMY KOJHMUYECTBY BEIECTBA, Macce Wi O00BEMY OJHOTO W3
YYACTBYIOIIMX B PEAKIMU BEUIECTB, TEIUIOBOrO 3(deKTa peakuuu Ha OCHOBE
3aKOHOB COXPAHEHUS MACChI BEIIECTB, MPEBPAILICHHUS U COXPAaHEHUS YJHEPTHH;

chOpPMUPOBAHHOCTh ~ YMEHHMW  COONIONATh  MpaBuja  TOJB30BaHUS
XUMHUYECKON TOCyIol W JabopaTOpHBIM OOOpYIOBaHWEM, a TakKe MpaBHIa
oOpartieHusi ¢ BEIIeCTBAMUA B COOTBETCTBUU C MHCTPYKIUSMU 1O BBITIOJTHEHHIO
71a00PaTOPHBIX XUMHUUECKHUX OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBHIMOJIHITH XUMHUYECKUH
AKCIIEPUMEHT (Pa3yIo’KeHHEe MEPOKCHIA BOJIOPOIa B MPUCYTCTBUH KaTaIN3aTopa,
OTIpe/IeNIEHUEe Cpenbl PacTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCAIHBHOTO
WHANKATOpa, BIUSHUE pPa3NYHBIX (PAKTOPOB Ha CKOPOCTh XHUMHUYECKOU
peaKiuy, peakiu HOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKIMH Ha Cyibdar-,
KapOoHaT- W  XJIOPUI-aHWOHBI, HAa  KAaTHOH  aMMOHHs,  pEIICHHE
OKCIIEPUMEHTAJBHBIX 3a7ad 1o TeMam «Mertamibey u  «Hemerammer»y) B
COOTBETCTBMM C MpPaBWIAMH TEXHUKH O€30MACHOCTH TMpH OOpalleHuH C
BEIICCTBAMH M JIA0OpaTOpPHBIM O00OPYAOBaHHMEM, MPEICTABIATh pPE3yIbTaThI
XUMHUYECKOTO IKCIEpPUMEHTa B ()OpME 3alHcH ypaBHEHUW COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIHUPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHATU3UPOBATh XHUMHUYECKYIO
nHPOpPMAIMIO, TOJIYyYaeMyl0 W3 pa3HbIX HCTOYHHKOB (CpeICTBa MacCOBOM
KOMMYHUKarmu, THTEpHET U IpyTrHXx);

chOpPMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJa  DKOJOTUYECKHU
1eJecoo0pa3Horo TMOBEICHUS B OBITY U pr;10130171 ACSTEIBHOCTA B LEJIX
COXPAHEHHMsI CBOETO 3710POBbsl M OKDPYKAIOWIEH MPUPOIHON CPElbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBHSI Ha KHUBBIE OPTaHU3MBI OMPEICIEHHBIX BEIIECTB,
noHnMass cmbicn mnokazatens [IJIK, moscHAT, Ha mnpumepax CcrnocoObl
YMEHBIIIEHUSI W TPEAOTBPAICHUS WX BPEAHOTO BO3ACHCTBHS Ha OpPTaHHU3M
YeJI0BEKa;



JUTSE OOYJAFOIIMXCS C OTPAHMYEHHBIMU BO3MOYKHOCTSIMH 3JIOPOBBS: YMCHHE
MPUMEHSITh 3HaHHMS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX IO3HAHHS BEIISCTB U
XUMHUYCCKUX SIBJICHUN;

IJIL CJETBIX W CJIA0OBUISIINX OOYYAIONMUXCS: yYMEHHE HCIOIbh30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenuid JI. bpaitns nmns  3amucu
XUMUYICCKUX dbopmy.



11 KITACC

HaunMeHoBaHMe KoanuectBo yacoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpaMmel padoThI padoThbI
Pa3nen 1.Teopernyeckue 0CHOBbI XUMHU
Crpoenue aToMOB.
[Tepuoanueckuit
3aKOH U
ITepuoauueckas
1.1 P 3
cucremMa
XUMHUYECKHUX
sneMenToB [. W.
MenneneeBa
CrtpoeHue BeliecTna.
1.2 MHoroob6pasue 4
BEILECTB
XuMU4YecKue
1.3 6 1
peakiuu
Hroro no pazneny 13
Pa3nen 2.Heoprannueckasi xXumMmusi
2.1 Mertambt 1
2.2 Hewmerannst
CBsi3b
2.3 2
HEOPTraHUYECKHUX U




OPraHUYECKHUX

BEIIIECTB
Hroro no pazneny 17
Pa3zgen 3.XuMus ¥ :KU3HL

3.1 XuMus v )KU3Hb 4
Htoro no pazneny 4
OBILEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




Iloypounoe niianuposanue 11 kiace.

Nt

~

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoTbI

IIpakTn4yeckue
padoTbI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/bHbIE

pecypchl

XUMHAYECKUI J1eMEHT. ATOM.
DnexTpoHHask KOHPUTYypaLus
aTOMOB

02.09.2024

[Tepuonnueckuii 3aKOH U
IIepunonnueckas cucrema
XUMHYECKHUX 3IeMeHTOB /JI. .
MeneneeBa, ux CB3b C
COBPEMEHHOW TEOPUEHN CTPOCHUS
aTOMOB

09.09.2024

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHUX IEMEHTOB U
UX COEAMHEHHUH 10 IpynnaM u
nepuojiaM. 3Ha4YCHHE
MEePUOINYECKOr0 3aKOHA U
CHUCTEMBI XUMHNYECKHUX IJIEMCHTOB
J.1. MenneneeBa B pa3BUTUN

HayK{

16.09.2024

Crpoenue BemecTBa. XUMHYECKast

23.09.2024




CBA3b, eé BUABI, MCXaHHU3MbI
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bomoposanas cBsi3b

BaneHTHOCTD.
DNEeKTPOOTPULIATETLHOCTD.
Crenenb okuciieHus. BemecTsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

30.09.2024

IlonsTue o AUCIICPCHBIX CUCTCMAX.
HctunHBIC 1 KOJIJIOUJHBIC
PaCTBOPBHIL. Macconas J0JIA
BCHICCTBA B paCTBOPEC

07.10.2024

Knaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX COCAUHEHUM.
I'eneTnyeckas cBA3b
HEOPraHUYECKUX BEILECTB,
pa3IMYHBIX KJIACCOB

14.10.2024

Knaccudukanms xumuaecknx
peaKkurii B HEOPTraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXpPAaHEHUs MacChl BELIECTB;
3aKOH COXPaHEHHUsI U IIPEBPALICHUS
SHEPrUU MPU XUMHYECKUX
peaKkuusx

21.10.2024

Ckopoctb peakiun. OOpaTuMble
peakuuu. XUMHUYECKOE
paBHOBecHE

11.11.2024




[TpakTuyeckas padora Ne 1.
«BnusiHUE pa3nmUYHBIX (AKTOPOB
Ha CKOPOCTh XHMHYECKOM
peaKIHn

18.11.2024

DNeKTpoNIUTHYECKAs
mucconuanud. Iloaarue o
BogOpoaHOM Mokasarese (PH)
pactBopa. Peakiuu noHHOTO
oOMeHa. ['uaponu3 opraHuuecKux
Y HEOPTraHWYECKHX BEILECTB

25.11.2024

OKUCIIHTEIIFHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.
[TonsTHEe 00 MeKTpOIIH3E
pacIiaBoB U pacTBOPOB COJIEH

02.12.2024

KonrtponbHas pabota no pasaeny
«Teoperndeckre OCHOBBI XUMHUM»

09.12.2024

Mertannsl, UX IOJIOKSHHUE B
[Tepuonnueckoit cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MeHeneeBa 1 0COOEHHOCTH
cTpoeHust aromoB. O01ue
(u3nuecKre CBOMCTBa METAIIOB

16.12.2024

CruaBbl METAJJIOB.
DNEKTPOXUMHYECKHUN PsijL
HanpsHKEHUH MeTalIoB

23.12.2024

XUMHUYECKUE CBOUCTBA

13.01.2025




BAXHEHIINX METAJUIOB (HaTpui,
Kalui, KaJlbIluii, MarHHi,
ATIOMUHHNA) U UX COCTUHEHUI

XUMHUYECKUE CBOMCTBA XpoMma,
MEIU U UX COCIUHECHUU

20.01.2025

o' I N EEN SN

XUMUYeCKHe CBOMCTBA IIUHKA,
JKeJie3a U UX COSTMHEHHUHN

27.01.2025

-

[IpakTuueckas padorta No 2.
"Pemenue sKkCriepuMeHTaIbHbBIX
3a1ad4 1o reme «MeTtais"

03.02.2025

Hemeramiel, ux monoxeHue B
Ilepuonuueckoi cucreme
XUMHYECKHUX d1eMeHTOB /JI. 1.
MeneneeBa 1 0COOCHHOCTH
CTPOEHUS ATOMOB

10.02.2025

[EEN

du3nyecKue CBOMCTBA
HEMETAIJIOB. AJTOTPOMHS
HEMETaJUIOB (Ha MpuUMepe
KHCII0po/ia, cephl, hocdopa u
yriiepoa)

17.02.2025

XHUMHUECKHE CBOMCTBA raJIOTCHOB,
CEphl U X COCTMHEHUI

24.02.2025

XHUMHUECKHE CBOMCTBA a30Ta,
docdopa 1 UX coeTMHEHHIA

03.03.2025

A DNDjIODNDIDNDDN

XHUMHUYECKUE CBOMCTBA YIIIEpOa,
KPEMHHUS ¥ UX COEAMHEHUI

10.03.2025




[IpumeneHne BaXKHEUIINX
HEMETaJlJIOB M UX COCAUHCHUI

17.03.2025

O0o0011IeHNE U CHCTEMATH3ALIHS
3HAaHUH 110 Teme «HeMeTamably.
Brruucnenust no ypaBHeHUSIM
XMMHYECKUX PEAKIU U
TEPMOXUMHUYECKHUE PACUETHI

31.03.2025

[IpaxTuueckas padora Ne 3.
«PGHIGHI/IG 3KCHCpI/IMeHTaJII)HI)IX
3aga4 o teMe "Hemeramier"»

07.04.2025

KonTponbHas padoTa no temam
«MeTtamis» u
«Hemeramrsiy/Becepoccuiickas
poBepoyHas padbora

14.04.2025

HeOpFaHI/ILIGCKI/IG " OpraHUYCCKUC
KHCJIOTHI. HeopFaHquCKHe n
OpraHn4€CKUC OCHOBAHHA

21.04.2025

AM@oTepHbIE HEOPTaHUYECKUE U
OpraHUYECKHUE COCTUHEHUS.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX U OPTaHUYECKUX
BEILIECTB

28.04.2025

Ponbs xuMnu B obecrieueHuu
AKOJIOTUYECKOH, YHEPTETUIECKON 1
MUIIEBON O€301MacCHOCTH, Pa3BUTUHU
MEIULUHBI

05.05.2025




[Ipeacrasnenus: 00 0OMKUX
HAaYYHBIX IIPpUHOHUIIAX

1 12.05.2025
MPOMBIIUICHHOTO MOTYYEHUS
BO)KHEHIIINX BEIECTB
3 YesnoBek B MUpE BEILECTB U L 19.05.2025
3 MaTepUaoB
3
4 XuMHUs U 3J0pPOBbE YEIIOBEKA 1 22.05.2025
OBLIEE KOJIMYECTBO YACOB 10 34

I[TPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA
* Xumus / I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKIMOHEpHOE

obmectBo «M3narenscTBO «IIpocBemieHne»

METOANYECKHUE MATEPHUAJIbI J1JIs1 YUUTEJIA
1. Xumust. J1J1s IIKOJIBHUKOB CTapITUX KJIACCOB M MOCTYIAIONINX B BY3bI:
Teopernueckue ocHoBbI. Borpocsl. 3amaun. Tector: Yuebnoe nocodue/P. A.

JIngun, B. A. Monouko, JI. JI. Aaapeesa; [Tox pen. npod.P. A. Jlununa.-
M.:/Ipoda

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Pocculickas 35exkTpoHHas MIKoJa






