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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHUU Ha YpPOBHE CpeJHEro oOmiero oOpa3oBaHuUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpa3oBanuu B Poccuiickoit denepannmny, TpeOOBaHUI K pe3yabTaTaM OCBOEHUS
dbenepanbHON 00pa3oBaTEIbHONW IIPOrpaMMbl CPEIHETr0 oO0Iero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbix B DeaepaqbHOM  rOCYAapCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro TmpenMera «XuMHus» B 00pa30BaTENbHBIX OpraHu3aIusax Poccuiickoit
deneparnuy, peaTU3yIONIUX OCHOBHBIE 00pa30BaTElIbHBIE MPOTPaMMbI, U
OCHOBHBIX TonoxkeHn «Crtparerum pa3BUTHS BocnuTaHus B Poccuiickoi
®deneparuun Ha nepuoa a0 2025 roga» (Pacnopsbkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOTKe MPOrpaMMbl MO XMMHH, K ONPEIEICHHUIO
oOmieit crpaTerny 00y4eHusl, BOCIUTAHUS U Pa3BUTHs O0y4arOLIUXCSl CPEACTBAMU
yueOHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenrtyanbHble nonoxkeHus @I'OC COO o B3anMOOOYCIOBJIEHHOCTH LIEJIEH,
COJIEp)KaHMsI, pPe3yJabTaTOB OOYy4YeHHs W TpeOOBaHUU K YPOBHIO IOJTOTOBKHU
BBITTYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, 0JIy4aeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTeIbHOM OpraHU3alluM, SBISIETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHAT 3aBepUIAIONIMM 3TAaloOM peaju3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHUCTEME XHMMHYECKOro o0Opa3oBaHHs. OTH ILIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPHUPOJIbI, POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYPHI
YelioBeKa, a TaKXKe DJKOJIOTMYeCKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbI0 M MPUPOAHOW cpene. Peamnsyercss Xumuyeckoe oOpa3oBaHUE
oOydJarmuxcs Ha yPOBHE CPEAHETO 00Iero o0pa3oBaHUs CPEACTBAMH y4EOHOTO
npeamMera «XUMHS», COIEpPKAHUE M TIOCTPOEHUE KOTOPOTO ONPEIEIEHbl B
nporpaMMe MO XUMUU C Y4€TOM cCheuu(uKyd HayKd XUMUHU, €€ 3HaYeHUs B
MO3HAHUM TPUPOABI U B MaTEpUAIbHON >KM3HU OOIIECTBA, a TaKXKe C Yy4ETOM
o0mMX 1eneil M MPUHLMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero odiiero oopasoBanusi B Poccuiickoit denepanuu.

XUMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojib B
COBPEMEHHOW IMBUJIM3AIIUM, B CO3JIaHUU HOBOM 0a3bl MaTepHaIbHOU KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B (pOPMHUPOBAHUE PALUOHATIBHOIO HAYYHOIO MBIIICHHUS,
B CO3J]aHH€ IIEJIOCTHOTO NMPEACTaBICHUS 00 OKPYXKAroIIeM MHUpPE Kak O €IMHCTBE
OpPUPOJBI U YEJIOBEKa, KOTOpoe (PopMUpYyeTCs B XMMHUHM Ha OCHOBE NMOHUMAaHUS



BEILIECTBEHHOTO COCTaBa OKPYXAIOIIETO MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOECHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOXHBIMU 00JIaCTSIMU IPUMEHEHMUSL.

TecHO B3aMMOAEICTBYSI ¢ IPYTMMH €CTECTBEHHBIMU HayKaMU, XMMHUsS CTaa
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYPbI, HEOOXOANUMBIM YCIIOBUEM YCIIEHITHOTO
Tpyda M >KM3HU KaxJIoro wieHa oOmectBa. CoBpeMeHHass XUMHUS KaK Hayka
CO3UJaTENbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBJ€Ha Ha PpEIICHHE
ro0anbHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUS 4YEJIOBEUECTBA — CBIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOIOIrMYECKOM 0€30MaCHOCTH U OXPAHbI 3/I0POBbS.

B coorBercTBUM ¢ OOmIMMHU LENIMH M TPUHLUIAMU CPEIHEr0 OOIIEro
oOpasoBaHus coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
M3YYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJATOTOBKY
oOy4aroumxcs, HEOOXOAUMYI0 MM JJii  BbIPAaOOTKH  MHMPOBO33PEHUYECKUX
OpUEHTHPOB, YCIEIIHOIO BKJIIOUEHUS B JKU3Hb COLHMYMa, MPOIOJIKEHUS
0o0pa30BaHus B pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HEIIOCPEICTBEHHO C XUMHMEM.

CocrapnsiomuMu ~ nipeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypChl —
«Opranunueckass xumusi» U «OOmas W HeopraHWYecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOI HAyKHU: CUCTEMA
3HaHUU [0 HEOPraHMYECKONM XWMHHU (C BKIIOUYEHUEM 3HAHUM U3 001Iel XuMuu) u
OpraHn4yeckor XuMuu. POpMHUPOBAHHME NAHHOM CUCTEMBI 3HAHUMW IPU W3yYEHUH
npeaMeTa OOecleynBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCEr0 MHOroo0Opasus
BEIECTB HA OCHOBE OOILMX MOHITHI, 3aKOHOB U TEOPUI XUMHUH.

CrtpykTypa comepxaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
Heopranuyeckass XuMmus» c(OpMHUpPOBaHA B MpOrpamMMe IO XUMHUU HAa OCHOBE
CUCTEMHOr0 TIOAXOAa K U3YYEHHIO YydeOHOro wmarepuaia H OOYCIIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUM  HA  ONpEeAETHEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHMMHHU BEUIECTBA
paccMaTpHUBalOTCS Ha YPOBHE KJIACCHYECKOW TEOPUHM CTPOEHUS OPraHuYeCcKHX
COCIMHEHUW, a TakK€ Ha YpPOBHE CTEPEOXHUMHMYECKUX M BJIEKTPOHHBIX
NpelCcTaBlIeHud O cTpoeHuu BemlecTB. CBeleHHs 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJOPOJOB A0 CIOKHBIX OHOIOTMYECKU
AKTUBHBIX COEAMHEHUN. B Kypce OpraHM4eckod XHMUU TOJY4arOT PA3BUTHE
chopMupoBaHHBIE HA YPOBHE OCHOBHOT'O OOIETO OOpa3oBaHUsl MEpBOHAYAIbHBIE
MIPEICTABIICHUS O XUMUYECKON CBSA3M, KIACCH(PUKALMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCUMOCTH CBOWCTB BEILIECTB OT UX CTPOEHUS, O XUMHUYECKON PEAKIUU.

[lon HOBBIM YyrjaoM 3peHHs B IpeaMere «XUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl HM3YyYEHHBI Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHuUs
TEOPETUYECKU Marepuan M (PAKTOJOTMYECKHE CBEICHHS O BEUIECTBAX H
XUMHUYECKoW peakiuu. Tak, B 4acTHOCTHU, B Kypce «OOmias u HeopraHudeckas
XUMHS» OOydarolUMCsl TPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUEHUE



NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJIOTMYECKUX MO3UIINH,
riyOXe TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKLIMA 3TOro 3akoHa — OT
o0o0maromel 10 0ObSICHSIOEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOWCTBAaX W MPUMEHEHHH, a TAK)K€ O XUMHUYECKHX PEaKIUAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MpOTEeKaHusi jJomnoiHsiercs B Kypcax 10 um 11 kmaccos
AJIEMEHTAaMHU COJACP)KAHUS, UMEIOUUMHU KYJIbTYPOJOTUYECKUH M MPUKIATHON
XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT MOHUMAHHMIO B3aUMOCBSI3M XUMHUHU C
APYTMMU HAayKaMH, PAacKpbhIBAIOT €€ pojib B IMO3HABAaTEIbHOM W MPAKTHUECKON
JESTENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBXXEHUS K MPOIECCY
TBOpPYECTBA B OOJIACTH TEOPUH U MPAKTUUECKUX MPUIOKEHHH XUMUHU, TIOMOTAIOT
BBIIIYCKHUKY OPHEHTUPOBATbCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsieMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIUBATH HH(POPMAILUIO U
NPUMEHATh €€ JUId TONOJIHEHUS 3HAaHUM, pEHIeHUS WHTEIUIEKTYaIbHbIX H
AKCIIEPUMEHTAJIbHBIX MCCIIEIOBATENLCKUX 3a/lay. B 1ienomM copepxanue yaeOHOro
npeaMera  «XUMHsS»  JAaHHOTO  YPOBHS —~ HM3YyYEHHS  OPUEHTMPOBAHO  Ha
(dopMupoBaHuEe y OOYyYarOMIUXCS MHUPOBO33PEHUYECKON OCHOBBI I NMOHUMAaHUS
¢mnocodckux uaed, Takux Kak: MaTepHallbHOE €IMHCTBO HEOPraHUYECKOro U
OpPraHMYECKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOCHUEM, TI03HABAEMOCTh MPUPOJHBIX SBJICHUNW NYyTEM HKCIEPUMEHTa M
pelIeHusT TMPOTUBOPEYUN MEXAY HOBBIMH (akTaMH U  TEOPETUYECKUMU
IPEINOChUIKAMU, OCO3HAHUE POJIM XMMHUH B PEIICHUH SKOJIOTHYECKUX IpodiieM, a
TaKXe Mpo0sieM COepexeHUs] FHEPTETUUECKUX PECYPCOB, ChIPbs, CO3AaHMS HOBBIX
TEXHOJIOTUN U MaTEPUAJIOB.

B nmnnane pemeHuss 3aad  BOCIMTAHUA, PAa3BUTHS M COIMATU3ALUU
OoOy4JaromMXcs MNPUHATHIE MPOrpaMMONl MO XUMHUU MOAXOAbl K OIpeneeHUI0
COIECpX aHUsI W TOCTPOCHHUS TMpenMeTa MpeAycMaTpuBaiOT (popMupoBaHue
YHUBEPCAIbHBIX Y4EOHBIX JIEHCTBUI, HMEIOIMUX 0a30BOe 3HAYEHUE IS
pa3IMYHBIX BHUJIOB JEATEIHLHOCTH: pEIIeHHs Mpo0JieM, IOMCKa, aHalu3a W
00paboTku nHGOpMAIHI, HEOOXOIUMBIX JJIsl TPUOOPETEHHSI OIbITa PAKTUYECKOM
U HCCIEAO0BATENIHLCKON JIESITEIbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B MO3HAHUU
XUMHH.

B mpakTuke mpenojaBaHus XUMUM Kak Ha YpPOBHE OCHOBHOI'O OOILETO
00pa30BaHus, TaK U Ha YPOBHE CPEAHETO OOILEro 0Opa30BaHus, MPHU ONPENEICHUU
COJIEP)KATENIbHOM XapaKTepUCTUKH LIEeJel HM3ydeHHs] NpeaMeTa HampaBlIEHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MpHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
JESTENbHOCTU YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTyphl. C



METOAUYECKON TOYKH 3PEHUSI TAKOW MOAXOJ K OINPENECICHUIO LEJIEH W3y4YEHUs
IIpEeMETA SIBJIIETCS BIIOJHE ONPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3PEHUsSl TJaBHBIMHM IEISIMH W3y4YEHUs IpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsIIOTCA:

e (QopMHpOBaHME CHUCTEMBl XUMHWYECKMX 3HAaHUM Kak  BakHeHIen
COCTABJIIOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPAa, B OCHOBE KOTOPOU
JIeKAT KIFOYEBbIC TIOHSTHS, (PyHIaMEHTAJbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE $S3bIKa HAYKH, YCBOCHHE M TOHUMAHHE CYIIHOCTU JOCTYIHBIX
00001IeHN A MUPOBO33PEHYECKOT0 XapakTepa, 03HAKOMJICHHUE C HCTOPHEH
WX Pa3BUTUS U CTAHOBJICHUS,

e (opmupoBaHme U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKUX PEaKIHi, HEOOXOMUMBIX I TPHOOPETCHUS
YMEHUWA OPUEHTUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKUX SBJICHUM,
MMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCETHEBHOMN KU3HMU;

e pa3BUTHE YMEHUU U CIIOCOOOB JCSITEIILHOCTH, CBI3aHHBIX C HAOIIOJCHUEM U
OOBACHEHUEM XUMHUYECKOTO OSKCIEPUMEHTa, COOJIOJICHHUEM  MPABUII
0e30macHOro 0OpaIleHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuM, copepkareiibHasi XapakTepUCTHUKA LIeJICH U 3a7a4 U3yYEHUS
npeaMeTa B MporpaMMe 1Mo XMMUU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMH TPUOPHUTETAMH B CUCTEME cpeaHero obimiero oopa3zoBanus. CeroaHs B
NpernojlaBaHuM  XUMUU B OOJbIIEH  CTEMEHW  OTHAAETCS  MPEANOYTECHHE
IPAKTUYECKOM KOMIIOHEHTE COJIep)KaHUsl OOYydYeHMs, OPUEHTHUPOBAHHOW Ha
MOJICOTOBKY BBIMTYCKHHKA 00II€00pa30BaTeIbHON OpraHU3aIiK, BIAJICIONIETO HE
HA0OpOM 3HaHUU, a (PYHKIIMOHATHHOM TPAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSAMHU aKTUBHOTO TMOJYYEHUS 3HAHWU U MPUMEHEHHS MX B PEAIbHOW KU3HU
JUISL PELLICHHS] TPAKTUYECKUX 3a/1a4.

B cBf3u ¢ 3TUM nOpu U3YYEeHUH NpeaMeTa «XUMHS» JOMUHHPYIOUIEEe
3HAYCHUE MPUOOPETAIOT TAKKE IIETTU U 3a]]a9H, KaK:

ajantanus o0yJaroumxcsi K yCJIOBUSM JIMHAMHYHO Pa3BUBAIOUIEIOCS MUPA,
dbopMupoBaHNE  WHTEUIEKTYaJbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY HMPUHSTUIO TPAMOTHBIX
pelieHu B KOHKPETHBIX JKM3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIICCTBAMHU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y 0OydYaromuxcs KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETEHIM), HMMEIOIMMNX YHUBEPCAIbHOEC 3HAUYCHUE [JI Pa3JIMYHBIX BHUOB
JIESITENbHOCTU: PEIlIeHUs Mpo0seM, MOUCKa, aHaimM3a U 00paboTKH HHQOpPMAIUH,
HEOOXOAUMBIX JUIsl MPUOOPETEHUS ONbITa JEATELHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIIO3HAHUM XUMHH, a TakXe JUIsi OIEHKH C TMO3UIUH



AKOJIOTUYECKOW OE30MaCHOCTH XapaKTepa BIHUSHUS BEIIECTB M XUMHUYECKHX
MPOLIECCOB HA OPraHU3M YeJIOBEeKa U MIPUPOTHYIO CPEAy;

pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, WHTEIICKTYAIBHBIX U TBOPYECKHUX
CIIOCOOHOCTEM 00YUaOIIUXCS: CIIOCOOHOCTH CAMOCTOSITEIbHO MPUOOPETAaTh HOBBIE
3HaHUS 110 XHMHHU B COOTBETCTBUU C )KU3HCHHBIMH MMOTPEOHOCTSMHU, UCTIONB30BaTh
COBpPEMEHHBIC WH(OPMAIIMOHHBIE TEXHOJIOTHH JJIsl TIOMCKA M aHalu3a y4eOHOU u
HAyIHO-TIOMYJIIPHOW HH(POPMAIINY XHMHYECKOTO COACPKAHHS,

(bopMHpOBaHUE U Pa3BUTHE Y O0YJAIOIIUXCS ACCOIUATHBHOTO M JIOTHYECKOTO
MBIIIEHHSI, HAOIIOAATEeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, TPHU IUIAHUPOBAHHUHM W TPOBEACHHH XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTAaHUE Yy OOyJarommxcsi YOSXKIEHHOCTH B T'yMaHHUCTUYECKOU
HaNpaBICHHOCTH XUMHUH, €€ BAXHOW POJM B PEHICHUU TIOO0ATBHBIX MPOOIEeM
PalMOHATIBHOTO TPUPOIONOIB30BAHNUS, TIOMOTHEHUSI YHEPIeTUIECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OEpeHOTro
OTHOUIICHUS K TPHUPOJIEC M CBOEMY 3JI0OPOBBIO, a TaKKe MPUOOPETEHHS OIIbITa
WCIIOJIb30BaHUS TMOJIYUCHHBIX 3HAHHWHA I TPUHATHS TPaMOTHBIX pEIICHUN B
CUTYaITUsIX, CBSI3aHHBIX C XUMHUYECCKUMH SIBIICHUSMU.

B yueOHOM maHe cpenHero oOmero oOpa3oBaHUsl MPEAMET «XHUMUS»
0a30BOro ypOBHsI BXOJUT B COCTaB MpeAMETHON o0nactu «EcTecTBEHHO-HAYUHBIE
TPEMETBD».

OO1m1ee yuCIio YacoB, OTBEAEHHBIX ISl U3YYEHUSI XUMUH, Ha 6a30BOM ypOBHE
cpenHero ooIero oopasoBanus, coctaBisier 68 dacos: B 10 kimacce — 34 gaca (1
yac B Heneno), B 11 kimacce — 34 gaca (1 gac B Hefieno).



COJEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI OPraHNYeCKOM XUMHUM

IIpeamer opraHnyecKoOW XMMHH: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAYCHUE B
IIOJIy4EHUN HOBBIX BELIECTB M MAaTEpUaJIOB. TeopHs CTPOECHUS OPraHUYECKUX
coenqunenuid A. M. bytiepoBa, e€ ocHOBHbIE TTOJIOKeHUSI. CTPYKTYypHBIE (DOPMYIIbI
OpraHMYeCKUX BewecTB. ['oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenue o kiaaccudukamy opraHM4eckux BemecTB. HomeHkiaTypa
OpPraHMYEeCKUX COEIMHEHUN (cucreMaruyeckas) W TPUBHAJIbHBIE HA3BaHUS
BOXHEHIINX MTPEACTABUTENIEH KJIIACCOB OPraHUYECKUX BELECTB.

OKCNEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
O3HAKOMJIEHHE C oOpa3luamMy OpraHWYECKUX BEIIECTB U MaTepuajlaMd Ha uX
OCHOBE, MOJICIMPOBAHUE MOJEKYJI OPraHMYECKUX BEIIECTB, HAOIIOJCHUE U
OIMCaHUE JEMOHCTPALMOHHBIX OIBITOB 110 NPEBPALLEHUI0 OPTAHUYECKUX BEILECTB
IpY HarpeBaHuH (IJIaBJIeHHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psia. Meran W 3TaH —
OpOCTEHIINEe TMPEACTABUTENN AJKAHOB: (PU3NYECKHE W XUMHYECKHE CBOWCTBA
(peakuuy 3aMEIIeHHs] W TOPEHMS), HAXOXKIACHUE B MPUPOAE, IOIy4YEHHE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUJIEH U TPONUIICH —
MPOCTEHIINE TMPEACTABUTENN aJKEHOB: (PU3NYECKHE M XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOr€HUPOBAHMs, TUAPATALNUH, OKHUCIEHUS U
MOJINMEPU3ALINH ), TOTYYEHHE U IPUMEHEHHE.

Anxaauensl: Oyraguen-1,3 u metmnOyraauen-1,3: cTpoeHue, BaKHEHIINE
XMMHUYECKHE CBOMCTBa (peakuus nojumepusauuun). IlomydeHne CHHTETHUYECKOrO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psifl. AlleTUIIEH
— MPOCTEHUIINKA NPEICTABUTENb aJKWHOB: COCTaB, CTPOEHUE, (U3HYECKUE U
XMMHUYECKHE CBOMCTBA (PEAKIMU THAPUPOBAHUS, TaJOr€HUPOBAHMS, THIpaTalluy,
TOpPEHUS ), IOJTYYEHUE U IPUMEHEHUE.

Apensbl. bensoin: cocraB, crpoeHue, (pU3MUECKHEe U XUMHYECKHE CBOMICTBA
(peakuuy raJJor€HUPOBaHUS M HUTPOBAHMS), NIOJydEHUE U NIpUMEHEHUE. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  XuMUueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NONYYeHue u npumeHernue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBSI3b MEX]Y YIJIE€BOJOPOAAMH, MPUHAMICKAIIUMHU K
pa3IMYHBIM KJIacCaM.

[IpupoaHbIE HWCTOYHMKH YIUIEBOAOPOAOB. [IpupomHbIi Ta3 W NOMYTHBIE
HedTsaHble Ta3bl. HedTh u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTH:
NEPEroOHKa, KPEKUHI (TEPMHYECKUH, KaTaauTH4ecKuil), mnuponus. IIpogykTsl
nepepaboTku HedTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
YroJib ¥ MPOIYKTHI €ro MepepadoTKH.

OKCTepUMEHTATbHBIE METOABl W3YYCHHUs BEIIECTB M WX MPEBpallCHUM:
O3HAKOMJICHHE C O0pa3llaMM IUIacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Heptp» u  «VYromp», MOJENMpPOBAHUE  MOJIEKYJ  YIJIEBOJOPOAOB U
raJloreHONPOU3BOIHBIX, MPOBEICHNE MPAKTUYECKON paboThl: MOITYYEHHUE TUJICHA

Y U3y4YEHHE €TO0 CBOMCTB.

Pacuérurle 3amaumn.

BeluucieHuss Mo ypaBHEHUIO XHMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MUCXOJHOI'0 BEILIECTBA WJIM MPOJIYKTA PEAKIIMU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOYKTOB PEAKIUH).

Kuciaoponcoaepxamue opraHu4eckKue coeJHHEHH

IIpenenbHble OQHOATOMHBIE CHOUPTHI. METaHOJI W 3TaHOJN: CTPOCHHE,
bu3nyeckue W XUMHUYECKHME CBOMCTBA (peakiiMu C AaKTUBHBIMU METaJUIaMH,
raJIoreHOBOJOPOJIaMH, TOpPEHHE), TpUMeHeHue. BomopomHbie CBSI3U MEXIY
MOJIEKYJIAMU CIIUPTOB. J[eCTBME METaHOJIa U ATAHOJIA Ha OPraHU3M YEJIOBEKA.

MHOroatoMHbl€  CHHUPTHL. JTUJEHIVIMKOIAb M  TJHULEPUH: CTPOECHUE,
dusnueckne W XUMHUYECKHE CBOWCTBAa (B3aUMOJCUCTBHE CO MICIOYHBIMH
MeTaJUlaMH, KayeCTBEHHAs peakiMsi Ha MHOTOaTOMHBIE CHUPTHI). JlelicTBHe Ha
OpraHu3M 4enoBeka. [ [puMeHeHne rimiepuHa u 3TUICHTJIMKOJIS.

@deHoN:  CTpOEHUE MOJNEKYNbl, (U3HUYECKUE W XUMUYECKHE CBOMCTBA.
Tokcuanocts enona. [Ilpumenenue denomna.

Anpnerunpl U kemouwvl. DopMmanbieruj, aleTalbIETUJl: CTPOCHHE,
busznueckre U XUMHYECKHE CBOMCTBA (pEaklMM OKUCICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIINN), TOJyYCHHE U TPUMEHEHHE.

OnHOOCHOBHBIE TMpefelibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHasi KUCIIOTBI: CTpOCHHE, (PU3MYECKUE U XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOuue uid Kiacca KUCIOT, peakuus 3Tepu(uKaium), moaydyeHue U MpuMEHEHHUE.
CreapuHoBasi ¥ OJICMHOBAasi KUCJOTHI KaK MPEICTABUTENIU BBICIIUX KapOOHOBBIX
KHUCJIOT. MbUTa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

Crnoxnble >(QUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [waponus
cinoxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb KUPOB.



VYrneBoasl: cocTaB, KiaccupuKauus ~— yrieBoloB  (MOHO-, U- U
nosimcaxapu/ipl). ['moko3a — MpocTeruii MOHOCaxapu: OCOOCHHOCTH CTPOCHUS
MOJICKYJbI, (U3WYECKHEe W XHMHYECKHE CBOWCTBAa (B3aMMOJCHCTBHE C
rugpokcuaom Mmeau(ll), okuciaeHne amMMHUauHBIM pacTBOpoM Okcuaa cepedpa(l),
BOCCTAHOBJICHHUE, OpOXXEHUE TIIFOKO3bI), HaXOXKJICHHEC B TPHPOJE, NMPUMEHEHUE,
ouonorudeckas poiib. @otocunTe3. PpykTO3a Kak H30MEP TIIFOKO3HI.

Kpaxman u memiono3a kKak npupoaHbie moiaumepbl. CTpoeHue Kpaxmania H
HEJUTI0NI03bl.  DU3NYecKHe W XWMHYECKHE CBOMCTBA KpaxMmaia (THApOIHU3,
KaueCTBEHHAs PEaKIIUsI C HOJOM).

DKCHepUMCHTAIbHBIE METOABl HM3Yy4CHHS BEIISCTB M WX IPEBPAIICHUA:
MpoBe/ieHe, HAOIOICHNEe W OINMHCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIUH OJHOATOMHBIX CIUPTOB (OKHUCIICHHWE STaHOJIA
okcusiom Mmenu(ll)), MHOroaTroOMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIMIEPUHA C
rugpokcugom meau(ll)), anpneruioB (okucIeHHe aMMUAYHBIM PacTBOPOM OKCH/JIA
cepeopa(l) u ruapoxcumom Memu(ll), B3ammoaeiCTBHE Kpaxmana C HOIAOM),
MPOBEACHUE MTPAKTUUYECKON PaObOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnrble 3amaumn.

Bbluucnenuss mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOTHOTO BEIIESCTBA WIJIM MPOJYKTA PEAKIMH 0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH).

A3oTcoaepKalme OpraHuuecKue COeTNnHEHUS.

AMMHOKHCIIOTHI Kak aM(OTEepHbIE OpraHuvyecKkue coenuHeHus. duzndeckue
U XUMUYECKUE CBOWCTBA aMHHOKHUCIOT (Ha MpUMepe TauiuHa). buomormdeckoe
3HAYCHUE aMUHOKHCIIOT. [lernTubl.

benku kak mpUpoOHBIE BBHICOKOMOJEKYISIpHBIC coeauHeHus. [lepBudnas,
BTOpUYHAsE M TPETUYHAs CTPYKTypa OenkoB. XHMMHYECKHE CBOMCTBAa OEIKOB:
TUAPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIC PEaKIIUU Ha OENKH.

DOKCHepUMEHTAILHBIE METOAbl HM3y4EHUS BEIIECTB M WX IMPEBPAICHUN:
HAOJIIO/ICHUE U OMHMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATypalus OEIKOB MpH
HarpeBaHWM, IIBETHHIC PEAKITUN OCITKOB.

BoicokomoJieKyIsipHbIE COeUHEeHUs

OCHOBHBIC TIOHSTHS XUMHU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTCTICHh MOJMMEPHU3AINH, CPEAHSIS MOJICKYIIIpHas
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
TIOJTMMEPHU3AITNS U TTOJTMKOHICHCAIIHS.

OKCNEepUMEHTAIbHBIE METOAbl M3YyYEHHS BEIIECTB M WX IMPEBPAICHUIA:
O3HaKOMJICHHE C 00pa3liaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIAaCTMACC,

Kay4yKOB.
MexXnpeaMeTHbIE CBA3H.



Peanu3zanys MeXIpeIMETHBIX CBS3CH MMPU M3YYCHUH OPTaHMYECKON XUMUU B
10 xmacce OCYIIECTBIISICTCS dYepe3 MCIOJIb30BaHHE KaK OOIMMX eCTeCTBEHHO-
HAYYHBIX TIOHSTHH, TaK W TOHSATHHN, SBISIOMIUXCS CHCTEMHBIMHU JIJIST OTAEIHHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYUIHBIN (haKT, THIIOTE3a,
3aKOH, TEOPHS, aHAJIM3, CHMHTE3, KiIacCHU(UKAIMs, MEePUOJIUIHOCTh, HAOIIIOACHUE,
U3MEPEHHE, YKCIIEPUMEHT, MOJICIIMPOBAHHE.

dusnka: wMaTepus, OHEpPrus, Macca, aroM, DJIEKTPOH, MOJICKYIa,
DHEPreTUYECKU ypPOBEHBb, BEIIECTBO, TeENIO, OOBEM, arperarHoe COCTOSHHE
BEIICCTBA, (PM3MUCCKUC BEIIMUUHBI U CAMHUIBI UX H3MEPCHHUSI.

buonorus: kmerka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OMOJOTUYECKHM AaKTHUBHBIE BemiecTBa (OCNKH, YIJIEBOMABI, >KUPHI,
dbepmMeHTHI).

['eorpadumsi: MuHEpasbl, TOPHBIE MTOPOJIBI, TIOJIE3HBIE UCKOMMAeMbIE, TOILIMBO,
PECYPCHI.

TexHomorusi: mNHIEBBIE TMPOAYKTH, OCHOBHI PAIlMOHATLHOTO IHUTAHMUS,
MOIOIITHE CPECTBA, JICKAPCTBCHHBIC U KOCMETHUYECKUE TIpenapaThl, MaTEPUAIIBI U3
HCKYCCTBEHHBIX M CHHTETHUYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI XUMHUU

XUMUYECKUN 3JeMEHT. ATOM. SIpo aroma, H30TONbL. DJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUEe yPOBHHU, MONYPOBHH. ATOMHBIE opOuTamm, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpeeleHUs] JIEKTPOHOB IO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(UTYypaIisi aTOMOB.

Ilepuonnuecknit 3akoH u Ilepuoanueckas cucTteMa XUMUYECKUX SJIEMEHTOB
J. Y. MengaeneeBa. CBsi3p NepHOAUYECKOro 3akoHa W [lepuonuueckoid CUCTEMBI
xumudeckux diiemeHToB JI. M. MeHnmeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUSI CBOWCTB XUMHUYECKUX JJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEHIECTB IO TpymdnaM M Tepuojam.
3Ha4YC€HUE MTEPUONYECKOrO 3aKOHA B PA3BUTUU HAYKHU.

Crpoenue BemiectBa. XUMHYECKass CBA3b. BHIbI XHUMHUYECKOH CBS3U
(KOBaJIEHTHAsl HEMOJIApHAs W MOJSIpHAs, WOHHAs, MeTauinueckas). MeXxaHU3Mbl
o0pa3oBaHUsl KOBAJCHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIA U  JOHOPHO-
akuentopHeii). BomopogHasi cBsizb. BalleHTHOCTB. DIEKTPOOTPULIATETHLHOCTD.
Crenenb okucieHus. MIoHbl: KaTHOHBI U aHUOHBI.



BemectBa  MOJIEKYJISIPHOTO W HEMOJEKYJSIPHOTO  CTPOCHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BelIECTBa. THUIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

[TonsiTne 0 gucnepcHbIX cucteMmax. VICTUHHBIE W KOJUIOWIHBIE PAaCTBOPHL.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE.

Knaccudukarms HEOPraHUYeCKUX COEIMHECHUU. Homenkiarypa
HEOPraHWYECKUX BeIIECTB. ['€HeTHYecKas CBS3b HEOPraHWUYECKHUX BEIECTB,
MPUHAICKAIMNX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckas — peaknusa.  Krnaccudukanmss  XMMHYECKHX — PEaKIMM B
HEOPraHUYECKON W OPraHUYECKOM XUMHHU. 3aKOH COXPAHEHUS MAaCChl BEUIECTB,
3aKOH COXPAHEHUS U NPEBPALLCHUS SHEPTUH TP XUMHYECKUX PEAKIIHSX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3in4HbIX (akTopoB. OOpaTuMble
peakuuu. XUMHYECKOe paBHOBecHe. {DaKTOpbl, BIMSIONIME Ha COCTOSIHUE
xumuueckoro pasHosecus. [Ipuanun Jle [larense.

DnekTponuTudeckas guccormanus. CuibHbIC U cla0ble JIeKTpoJuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJIAsd, HEUTPaAJIbHAs, NIEJTOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCNEpUMEHTAIbHBIE METOJIbl M3Y4YEHHS BEIIECTB W UX MPEBpaIlCHUI:
neMoHcTpanusa Taonui «llepuoanueckas cucreMa XuMudeckux sneMentoB . U.
MeHnneneeBay, M3ydeHHE MOJEICH KPUCTALNIMYECKUX PEIIETOK, HAOOJACHUE U
OMHUCaHNEe AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3okKeHHE EPOKCUIA
BOJIOPOJIa B MMPUCYTCTBUH KaTaJIM3aToOpa, OMPEICIICHUE CPEIbl PACTBOPOB BEIIECCTB
C TIOMONIBIO YHHBEPCAIHHOTO WHIWKATOPA, PEaKIMd HWOHHOTO OOMEHa),
MIPOBEICHUE MPaKTUUECKON paboThl «BiusHue pa3zandyHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKLINI.

Pacuérurlie 3amaumn.

Pacuérel 1O ypaBHEHMSIM XMUMHYECKMX pEAKUHH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUEThl C HCMOJBb30BAHUEM IOHATUS «MACCOBAs
JIOJIS1 BEILIECTBAY.

Heoprauuueckasi xummust

Hemeramnsl. Ilomoxenue HemeramioB B llepuomnyeckor  cucreme
xumuueckux sneMentoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUSI aTOMOB.
®du3nYecKre CBOMCTBA HEMETAUIOB. AJUIOTPONHUST HEMETAIOB (Ha MpuUMepe
KHCIIOPOJIa, cephl, pocdopa u yriaeposaa).

XUMHUYECKUE CBOMCTBA BaKHEUIIUX HEMETA/UIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yriepoma W KpEeMHHSI) W HMX  COCIMHEHUU  (OKCHJIOB,
KHCJIOPOJICOAEPXKAIINX KUCIIOT, BOJIOPOIHBIX COCTMHEHUN ).

[TpuMeHeHne BaXKHENIINX HEMETAJUIOB U UX COCTUHEHUM.



Meramnel. [lonoxkenne merasioB B llepmoandeckon CUCTEME XUMHUUYECKUX
sanemenToB JI. 1. MenpaeneeBa. OCOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000JI0YEK
atomoB MmetasuioB. OOmue pusznueckue cBoricTBa meTauioB. CIuiaBbl METAJLIOB.
DIIEKTPOXUMHYECKUN AT HAPSIKEHUN METAIIJIOB.

XUMHUYECKUE CBOMCTBA BaXXKHEUIIUX METAUIOB (HATPUM, KaJIUM, KaJIbIUH,
MarHuiu, alfOMUHUHN, IIMHK, XPOM, JKEJIe30, ME/Ib) M UX COSTUHCHHIA.

OO6mume crocoObl MOoMy4eHus: MeTauioB. [IpuMeHeHre MeTaiioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOAbl H3Y4YEHHUs BEIIECTB W MX MPEBpalllCHUN:
U3y4eHUEe KOJUIEKIUU «MeTamibl U CIJIaBbl», O0Opa3lloB HEMETAIJIOB, PEIICHUE
OKCIIEPUMEHTATIBHBIX 3a/1ady, HAONIOJCHUE W ONUCAaHWUE JEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THAPOKCHUIA AFOMUHUS C PacTBOpaMH
KHUCJIOT U LIEJN0Y€EH, KAUECTBEHHBIE PEAKI[MU HA KATUOHBI METAJLIOB).

Pacuérnble 3agaum.

Pacuérel mMacchl BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WU OOBEMY OJHOrO M3 YYaCTBYIOIIMX B PEAKI[MU BEIIECTB,
pacué€rbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIMH, €CIH OAHO
U3 BEILECTB UMEET IPUMECH.

XHUMHUS ¥ KU3Hb

Ponp xuMum B oOecriedeHUH 3KOJIOTHYSCKOM, DHEPreTHYeCKOM W IHIIEeBOU
0€30MacHOCTH, pPa3BUTUU MEAUIUHBL [loHATHE O HAy4YHBIX METOAaX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenus 00 O0OmMMX HAYYHBIX MPHHIIMIAX TPOMBIIIICHHOTO
MOJTYYECHUS] BAXKHEUIIINX BEILIECTB.

YenoBeKk B MHUPE BEIIECTB U MaTEPUATOB: BAXHEWIIHUE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKUMOHHBIE Marepualibl, KpacKH, CTEKIO, KepaMHKa,
Marepuainbl JJIs 3JIEKTPOHUKH, HAaHOMATepHUasbl, OPraHUYECKUE WU MHUHEPAILHbBIC
yI00peHus.

XuMHuAg W 340pPOBbE YEIOBEKA: MpPAaBUJIA HCIIOJb30BAaHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0€30MacHOTO WCIIONBb30BAHUS TPENapaToB OBITOBON XUMUU
B [TIOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBS3H.

Peanuzanusga  MeXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUM oO0mel u
HEOopraHnyeckol xumuu B 11 kitacce OCyIIeCTBISIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX ECTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSATUW, SBIISIOIIUXCS
CUCTEMHBIMU JJISl OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KiacCU(pUKaAIUs, TNEPUOAUYHOCTh, HAOJIOJICHHUE,
3KCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPECHUE, SBJIICHUE.



dusuka: Matepusi, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHD, BEILIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHUE BEIECTBA, (DU3MUECKHE BEIUYUHBI M CAMHUIIBI UX
U3MEPEHUsI, CKOPOCTb.

buonorus: kinerka, oOpraHu3M, OJKOcHcTema, Ouochepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEILLECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPOJbI, MOJE3HbIE UCKOMAEMbIE, TOIUIMBO,
pecypchl.

TexHonorusi: XuMHUYecKasi MPOMBIIIJICHHOCTb, METALTYpPrus, MPOU3BOJCTBO
CTPOUTENFHBIX MaTEpPHANIOB, CEIhCKOXO3HCTBEHHOE IPOU3BOJICTBO, MHUIICBAs
MPOMBIIUIEHHOCTh,  (papManeBTU4ecKass  MPOMBIIUIEHHOCTh,  IPOU3BOJICTBO
KOCMETHUYECKHX MpernapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHaloB,
AIIEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
OoOydJarolmuMucsa TporpaMM CpeaHero ooOimero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHBIM ¥ TpeaMeTHbiM). HayuHo-meToamueckoi OCHOBOW st
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOTPAMM CPETHEro OOLIEero
00pa30BaHUs ABISETCS CUCTEMHO-ACSTETLHOCTHBIA MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM TOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
o01iero o0pa3oBaHUsI BBIJICICHBI CIETYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOMIMMUCS POCCUMCKON TPaKIAHCKONW HUICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIILHOCTH U CaMOOIIPEEICHHUIO;

HAJIMYUE MOTUBAIIMU K 00YUEHUIO;

LEJIEHAIIPAaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTU HAa OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUYECKUX TPATULIUNA 0a30BOI HAYKU XHUMUMU;

TOTOBHOCTh U CIOCOOHOCTh OOYYaloIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, MPHUCYIIMMH I€JIOCTHOM
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJIMYUE MPaBOCO3HAHUS IKOJIOTUYECKON KYIbTYPhl M CIIOCOOHOCTU CTaBUTh
IIEJIA ¥ CTPOUTH KU3HEHHBIC TITaHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHUS TMpeaAMeTa «XHUMHs» IOCTUTAIOTCS B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU
U HJeaTaMH POCCHMCKOrO TPakJaHCKOrO OOIeCTBa, MPUHATHIMU B OOILECTBE
HOpMaMM W TpaBWJIaMU  TOBEIECHHS,  CIIOCOOCTBYIOIIMMHU  IIpoIEccam
CaMOIIO3HAHMS, CaMOpPA3BUTUSI M HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00y4Jaromuxcs.

JImdHOCTHBIE pe3yibTaThl OCBOEHUSI TMpeIMeTa «XHUMHS»  OTpaxaroT
c(OpPMUPOBAHHOCTh OIMBITA TO3HABATEIHLHOW U TPAKTUYECKON NEATEIbHOCTH
o0yyaromxcs Mo peam3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTH:

1) rpamaaHCKOro BOCIIMTAHUA

0CO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00s13aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOTIOPAIKY;

MPENCTAaBIICHUS O COIUAIbHBIX HOpPMax H TPAaBWIAX MEKIUYHOCTHBIX
OTHOIIICHUH B KOJIIICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOH JEATENILHOCTH IIPU CO3/IaHUU
y4EOHBIX MPOEKTOB, PELICHUH Y4E€OHBIX M TO3HABATENbHBIX 3a/ay, BBINOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTM MOHMMATh M MPUHUMATh MOTHBBI, HAMEpPEHHSs, JIOTUKY MU
apryMeHThI JPYTUX MPU aHAIU3€E PA3JIMYHbIX BUJOB YYEOHOU NeATENbHOCTH;

2) NIaTPMOTHYECKOTr 0 BOCIIUTAHUS .

LIEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTE€YECTBEHHOM XUMUH;

YBaKEHUS K TIpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM U MPAKTUUECKOTO
NPUMEHEHUS XMMHH, OCO3HAHMSI TOTO, YTO JOCTHXKEHHUS HAYKH €CTh pe3yJIbTaT
JUINTENbHBIX ~ HAOMIOJEHUI, KpPOMOTJIMBBIX  JSKCIEPHUMEHTAJIbHBIX  IOUCKOB,
MTOCTOSIHHOT'O TPY/Ja YYEHBIX U TPAKTUKOB;

MHTEpeca M II03HABaTEIbHBIX MOTHUBOB B IOJIYYEHMM M IOCIEAYIOLIEM
aHanmu3e MH(pOpMAaIMK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEUeCTBEHHOU
XUMMUY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHHUS;

CIOCOOHOCTHU OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBaTh CBOE MOBEACHHE W MOCTYNKH CBOMX TOBApUILEH C
NO3ULMI HPABCTBEHHBIX W IPAaBOBBIX HOPM M OCO3HAHHE IIOCIEACTBUU ITHUX
IOCTYIIKOB;

4) popmupoBaHus KYJIbTYPHI 310POBbS:

NOHMMAaHHA LEHHOCTEH 370poBOro U Oe3omacHoro obpasza KHU3HH,
HEOOXOMMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

coOmoieHus1 TpaBuUi Oe30macHOro oOpalleHusi C BeleCTBAMU B OBITY,
IIOBCETHEBHOM JKU3HU U B TPYIOBOU JNEATENBHOCTH;

NOHUMAHUS LEHHOCTH TNPaBWJI HWHIUMBUIYAIBHOIO U  KOJUIEKTUBHOI'O
0€3011acHOr0 MOBEICHUS B CUTYaLHUSIX, YIPOXKAIOIIKX 30POBbIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUI M HENPUSTHS BPEIHBIX NMPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATENbCKOM
NESITEeIbHOCTH, OOIIECTBEHHO TMOJIE3HOW, TBOPYECKOM M  JpPyrux BUAax
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE€ B PpEUICHUH NPAKTUYECKUX 3a]ay
COLIMAJILHOM HAIpPaBJIEHHOCTH (B paMKax CBOErO Kjacca, IIKOJbI);



MHTEpeca K MPAaKTUYECKOMY U3YUEHHUIO Npodeccuil pa3inyHOro poaa, B TOM
YUCJIE HA OCHOBE IPUMEHEHNUS NPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYIY, JIOJAM TPYyJla U pe3yJibTaraM TPYJI0BOM JAESTEIIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIUBUIYaJbHOW TPACKTOPHUU
oOpaszoBaHus, Oyayiiel mnpodeccun W peaau3alrud COOCTBEHHBIX >XHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U
noTpeOHOCTEel 001IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11e7IeCO00pa3HOro OTHOIICHHSI K MPHUPOJIE, KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

NOHUMAaHUA TJIO0ATHHOTO XapakTepa HKOJIOTMYECKUX MpoOsieM, BIUSHUSA
SKOHOMHUYECKHX MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMAIIBHON CPEJIbl;

OCO3HAaHUS HEOOXOAUMOCTH HCIIOJIb30BAHUS JIOCTHIKEHUH XUMUU  JUIS
pELIEHHs BOIIPOCOB PallMOHAIBHOTO MPUPOIONOJIb30BAHMS;

AKTUBHOTO HENpUATUS JIEHCTBUI, NPUHOCIIIMX Bpel OKpYXKaroLIeH
MPUPOAHON Cpelie, YMEHHsS MNPOTHO3MPOBATH HEOJArONPHUATHBIE IKOJIOIMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX ACHCTBUN U IPEIOTBPALLATD UX;

HaJIM4YMsl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOIMYECKON KYJIbTYpHI,
OIbITa NesATENbHOCTH HKOJIOTHYECKOM HaIpPaBIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MU B MO3HABATEJIbHOM, KOMMYHUKATUBHOW W COLMAIBHOM
OPAKTUKE, CHOCOOHOCTM W yMEHHMS AaKTUBHO TMPOTHUBOCTOATH HWJEOJIOTUU
xemodoouwu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTUKU;

NOHMMAaHHA ClNeUn(UKM XUMHUM KaK HayKd, OCO3HaHus €€ pojau B
(OpMHUPOBAHUHU PALMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUU LIEJIOCTHOTO
MPEICTaBICHUA 00 OKPY)KAIOIIEM MHUpPE Kak O €AMHCTBE MPUPOIbl U YEJIOBEKa, B
NO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M peHIeHHM NpoOJieM COXpaHEHUs
MIPUPOJHOTO PaBHOBECHS;

yOeXIEHHOCTM B 0COOOM 3HAYMMOCTM XUMHHM JJII  COBPEMEHHOMU
UMBWIM3ALMK: B €€ T'yMaHUCTUYECKOW HANpaBICHHOCTH W Ba)XXHOM pOJIM B
CO3/IaHMM HOBOM 0a3bl MaTepUaNIbHOW KYJIbTYpbI, PEIICHUH II100aIbHBIX IpoOsieM
YCTOMYUBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MMUILEBON U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUM MEIULMHBI, OOECIEUYEHHH YCIOBHM
YCIEUIHOTO TPyAa M OKOJOTMYECKH KOMGPOPTHOW KHU3HU KaXKAOro dJieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHUsl CYIIHOCTH METO/IOB
MO3HAHUS, WCIOJb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCHOJIb30BaTh



HOJTydaeMble 3HAHUA ISl aHaIu3a U OOBSICHEHUS SBJICHHUI OKPY>KaIOLIero MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUMN, YMEHUS JieslaTh 00OCHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAy4YHBIX (AKTOB M MMEIONIMXCS JAaHHBIX C I1ENbI0 TOTYYCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIONB30BaTh XHUMHYECKHE 3HAHUS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTepeca K TO3HAHUIO U UCCIIE0BATEIbCKOM 1€ATEeNbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMNPEpPHIBHOMY  0O0pa30BaHUI0 W
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHUM 1O XUMHUHU B
COOTBETCTBHH C )KHU3HEHHBIMU MOTPEOHOCTSIMH;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iMyHbIX chepax mpodeccuoHaIbHOM

NEATEIIbHOCTHU.
METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3ysbTaThl OCBOCHUS y4EOHOro mpeamera «XuMUs» Ha
YPOBHE CpEeIHEr0 0011ero 00pa3oBaHusl BKIIOYAIOT:

3HaYUMBIE  JUIA (dopmupoBaHUs MHUPOBO33PEHUSA o0yJarommxcs
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHITHUS, OTPAXKAIOIINE
LEJIOCTHOCTh HAyYHOW KapTUHBl MHUpa M CIHEHU(PUKY METOJOB IO3HAHMS,
UCMOJb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEILECTBO, SHEPIUs, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHbIM (PaKT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeI0BaHUE, HAOI0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHeE);

YHUBEpCalbHbIE yuyeOHbIE AeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC,

PEryJISATUBHBIE), o0ecneyuBarolme dbopmMupoBaHue G yHKUIHOHATBHOU
IPaMOTHOCTH U COLIMATILHON KOMIETEHIIMH 00Yy4aroIIuXCs;
CHOCOOHOCTh o0yuaroumxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTIIMHAPHBIE, MUPOBO33PEHUECCKUE 3HAHUS M YHHBEPCAIbHBIC yueOHBIC
NEUCTBHS B ITIO3HABATEIILHOM U COLMAJIbLHOM ITPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATEIIbHBIMH, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JIEUCTBUSAMH.

OBaanenue YHUBEPCAJIbHBIMHA y4eOHbIMU NMO3HABATEJbHBIMH
JeUCTBUSIMH:

1) 6a30BbI€e JJOrHYeCKHe AeliCTBHSA:

CaMOCTOSITEILHO  (OPMYJIMPOBATh W aKTyaJIU3UpPOBaTh  MpOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCNATh UENU AEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU UX
JOCTUYKEHUS, COOTHOCUTB PE3YJIbTATHI IEITEIBHOCTH C ITIOCTABICHHBIMU LIEIIAMU;

HCIOJIb30BATh MPH OCBOCHUW 3HAHWM TMPUEMBI JOTHYECKOIO MBIILJICHUS —
BBIJICTISITh XapAaKTEpPHbIC TMPU3HAKK TMOHATUH W YCTAaHABJIMBATH WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIIME MOHITUS ISl OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBAaHUS M KpPUTEPUHM Uil KIAcCU(PUKAUMUU BEIIECTB H
XUMUYECKUX PEAKIU;

YCTaHABJIMBATh IMPUYMHHO-CICCTBEHHbIE CBSI3U MEXKAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, I10
AQHAJIOTMH), BBISABISATH 3aKOHOMEPHOCTH W MPOTUBOPEUUS] B PacCMATPUBAEMbIX
ABJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUEHUS;

MPUMEHSTH B MPOIECCEe MO3HAHUS, UCIOJIb3yEeMble B XUMUU CUMBOJUYECKUE
(3HAKOBBIE) MO ENH, MPEOOPA30BBIBATH MOJEIbHBIE TPEACTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJEMEHTa, XuUMHUueckas ¢(opMmyna, YpaBHEHHE XUMHUYECKOU
peaKMu — MpU pEIICHUH Y4eOHBIX I[O3HABATEIbHBIX M NPAKTHUUECKUX 3ajad,
MPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MPEACTABICHUS JJIs BBISIBJICHUS XapaKTEPHBIX
IIPU3HAKOB N3y4aeMBbIX BEIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BblIe MCCIIEI0BATEIbCKUE 1eHCTBHS:

BJIaJIETh OCHOBAaMHU METOJOB HAYYHOr'O IMO3HAHUS BEIIECTB U XUMUYECKHUX
pEaKIuK;

(opMyIMpOBATh LIETU U 33[]a4U UCCIIETOBAHUs, UCIIOJIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
NO3HAHUSI U OCHOBBI Ui (POPMUPOBAHHUS TMIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKJCHUN;

BJAQ/JETh HAaBBIKAMHM CAMOCTOSITEILBHOIO IIJIAHUPOBAHHUS M MPOBEICHHUS
YYEHUYECKHUX KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOIOATh 32 XOIOM
mpolecca, CaMOCTOSTENbHO TPOTHO3UPOBATh €ro pe3yibrar, (HopMynupoBath
000011eHNsI ¥ BBIBO/IBI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB MCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOIeTaHHON paboTe;

NpUOOPETaTh OMNBIT YYEHUYECKOM MCCIEN0BAaTEIbCKOM UM  MPOECKTHOU
JESITEIbHOCTU, MPOSIBIATH CIOCOOHOCT M TOTOBHOCTH K CaMOCTOATEIBHOMY
MIOMCKY METOJI0OB PEIICHUS] NPAKTUYECKUX 3a]ad, HPUMEHEHHUIO Pa3IMYHbIX
METOJIOB ITO3HAHUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHUKAX HHPopManuu (HaAy4HO-
HOIYJISIpHasl JMTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel MHTEpHETa), aHAanM3UpOBaTh MH(MOPMAIUIO PA3IUYHBIX BUJIOB U (POpM
IIPEJICTaBIICHNUS, KPUTHUYECKH OLICHMBATh eé JIOCTOBEPHOCTH 17}
HENPOTUBOPEUUBOCTH;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
orOope wuHPOpMAIMK, HEOOXONUMOW I BBIMOJHEHUS Y4eOHBIX 3ajad
ONPENEIEHHOrO TUIIA;

npUOOpeTaTh OMNBIT KCHOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH W PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHUMAIbHYIO  (OpMY  MHPEACTABICHHUS
uHdopManuu (CXeMbl, rpaQuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHUE);

UCTIONb30BaTh HAYYHBIA S3BIK B KadecTBE CpEICTBA MpH padoTe C
XUMUYECKOM WHGOpMAIME: TPUMEHSATh MEXKIpeAMETHbIe ((du3ndeckue u
MaTeMaTU4YECKHE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a00OpeBUATYPbI, HOMEHKJIATYPY;

UCIOJBb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMUYECKHE CpEACTBA
HaTJISTHOCTH.

OgyageHne yHuBepCcaIbHBIMA KOMMYHUKATHBHBIMU J1eHCTBUSIMM:

3a71aBaTh BOIIPOCHI MO CYIIECTBY OOCYXJTaeMOil TEMBI B XOJI¢ UaJora W/UiH
JUCKYCCUH,  BBICKAa3bIBaTh  HJIeM, (POPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3EHTAIMEe pPe3yJbTaTOB TO3HABATEIHHOU JAEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIHHO UITM COBMECTHO CO CBEPCTHUKAMU TIPU BBHIOJIHEHUH
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIEOBAHUIO CBOWMCTB
U3Y4aeMbIX BEIIECTB, PealM3alii y4eOHOro MpOoeKTa U (POPMYIUPOBATH BBHIBOJIBI
M0 pe3yibTaTaM MPOBEAEHHBIX HMCCIEAOBAHUI MYyTEM COTJIACOBAHUS TO3WIUN B
X0J1e 00CYXKJIeHHSI 1 0OMEHA MHCHUSIMH.

OByajieHNe YHUBEPCATbHBIMHU PEryJIATUBHBIMU AeHCTBUAMM:

CaMOCTOATENIFHO TUIAHUPOBAaTh W OCYHIECTBIATH CBOIO TIO3HABATEIHHYIO
JeSITENbHOCTh, OMpeessss e€ IMeMu W 3aJadd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeJiaraéMblii  aqroOpuT™M JACUCTBUN Ipu
BBITIOJTHEHUW YYE€OHBIX H WCCIICOBATEIbCKUX 3a/ad, BHIOMpaTh Hamboiee
3¢ (deKTUBHBI cHOocO0 MX pelIeHUs ¢ y4E€TOM TMONyYeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUUYECKHUX PEAKIUSAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHalIM3a
U CaMOOIIEHKH.

HPEIMETHBIE PE3YJIbTATbBI

10 KVIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

chOPpMUPOBAHHOCTh  NPEACTABJICHUA O XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHU B TIO3HAHUM SIBIICHUU



npuponbl, B (DOPMUPOBAHMHM MBIIUICHUS U  KYJIbTYpPbl JIMYHOCTH, €€
G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOUMOM JIJIsl PEIlIeHUs MPAKTUYECKUX 3a/1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M IPHUPOTHOM
cpene;

BJIQJICHNE  CHCTEMOM  XMMHWYECKUX  3HAHWUH, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIAralolue TMOHATUA (XUMHYECKUN DSJIEMEHT, aToM, DJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTD, SJIEKTPOOTPHUIIATEIbHOCTh, XUMHUECKAs
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHyTas W COKpalléHHAas), MOJb, MOJIpHas
Macca, MOJISIpHBIA O00BEM, YIIepOAHBI CKeleT, (GYHKIMOHAJIbHAS TpyMma,
pajuKai, W30MepHs, M30MEPbI, TOMOJOTUYECKHI Psifl, TOMOJIOTH, YTJIEBOAOPOIbI,
KHCJIOPOJI M a30TCOAEpXAalllie COEAMHEHUS, MOHOMEp, MOJIMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCTMHCHMS); TEOPUU U 3aKOHBI (TEOPHUST CTPOCHMUSI
oprannueckux BemiectB A. M. bytiepoBa, 3akOH cOoXpaHEHHs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3bIK XWMHH, MHUPOBO33PCHUECKUE 3HAHUS,
JeXalMe B OCHOBE IMOHHMMAHMS TPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX
SIBJICHUM, (PAKTOIOTUYECKHE CBEJACHUS O CBOWCTBAX, COCTaBe, IOIYYCHUU U
0€30MacCHOM HCIOJIb30BAaHUU BAXKHEUIINX OPTaHWYECKUX BEIIECTB B OBITY H
PAKTUYECKON IeITETLHOCTH YETIOBEKA;

chOpMHUPOBAHHOCTh YMEHHUW BBIABISATH XapaKTepHBbIC NMPU3HAKK TOHSTHH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIIOJIH30BaTh COOTBETCTBYIOIIUE TOHSITHS MpPU
OIMCAHHMH COCTaBa, CTPOCHUS U MIPEBPAIICHUA OPraHUYECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNB30BaTh XUMUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
GbopMyT OpPraHMYECKHMX BCIIECTB M yPAaBHCHHA XHMHUYECKHX PEaKIIHi,
U3TOTABJIMBATh MOJIEIM MOJIEKYJI OPTaHWYECKHX BEIIECTB IS WUTFOCTPAIUUA HX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHHUS;

chOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAJICKHOCTh H3yYEHHBIX
OPraHMYECKUX BEMIECTB MO WX COCTaBy U CTPOCHHIO K ONPENeIEHHOMY
KJIacCy/TpyIIe COeAMHEHU (yriaeBOIOPOJbI, KHUCIOPOJ M a30TCoIepKalllue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCAMHECHMS), JaBaTh WM Ha3BaHUS II0
cucreMarndeckor HomeHkiarype (IUPAC), a Taxke NpUBOIUTH TPUBUAIILHBIC
Ha3BaHUS OTACIBHBIX OPraHMYECKUX BEIICCTB (ITWICH, MPOMIICH, aleTHJICH,
ATUJICHTIINKONb, TIHIECPUH, (eHOoN, (HOpPMaIbIETHI, aleTaabICTHl, MypaBbUHAs
KHUCIIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIIFOK034,
bpykTO3a, Kpaxmall, 1eJUTH0J103a, TJIUIUH);

chOpMUPOBAHHOCTh yMEHHS OIPEACNSATh BHJBl XUMHYECKOW CBSI3U B
OpPraHMYECKUX COCAMHEHUSAX (OAMHAPHBIC U KPaTHBIC);



c(hOpMUPOBAHHOCTh YMEHHS MPUMEHSTH TIOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. ByriepoBa miisi 00bsiCHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXpAaHEHHUS MACCHI BEIIECTB,;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
duznyeckre W XUMHUYECKHE CBONCTBAa THITMYHBIX MPEACTABUTENCH Pa3IMIHBIX
KJIACCOB OPraHWYeCKUX BEIIECTB (METaH, 3TaH, JTUJICH, MPOIWJIEH, AlleTHUJIEH,
Oyramuen-1,3, merundyraaueH-1,3, O€H30J, METAHOJ, 3TAHOJ, STHJICHIJIMKOJb,
TJIALEPUH, (EHOJI, aleTalbJeTHaI, MypaBbHHAS M YKCYCHas KHCIIOTHI, TJIFOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsI KUCJIOTa), WIUTFOCTPUPOBATH TEHETHUECKYIO
CBS3b MEXKIYy HUMH YPAaBHCHUSMH COOTBETCTBYIOIINX XHUMHYCCKUX PEAKIUUA C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

chOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOTHOTO
Ceipbsi (HeTh, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI X TMepepaboTKu U
MPAKTUYECKOE TIPUMEHEHHE MPOIYKTOB MEPEPadOTKH;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHUS [0 XUMUYECKUM
ypaBHCHHUSAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOMYKTA
peaKIui IO W3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAaHHOCTh YMEHHMI BIQJE€Th CUCTEMON 3HAHUW 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTIOJIb3YEMbIX B XUMHUH MPU U3YYCHUU BEIIECTB U
XUMUYECKUX SBJIICHUN (HaOJr0IeHne, N3MEpPEHHUE, SKCIICPUMEHT, MOJICITUP OBAaHUE ),
UCIIOJIb30BaTh CHCTEMHBIE XUMWYECKHE 3HAHUS i1 TPUHATHS PEHICHHH B
KOHKPETHBIX JKMU3HCHHBIX CUTYaI[USX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIOATh TIPABHJIA TIOJIBL30BAHMS XUMHYECKOU
nocyaod u 1abopaTopHbIM OOOpPYAOBAHHMEM, a TaKXKe IMpaBuia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIIUSIMU IO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh M BBINOJHATH XUMUYECKUM
AKCIIEPUMEHT (TIPEBpAIICHUSI OPTaHUYECKUX BEIICCTB IPU HAarPEBAaHUH, TTOTYICHHEC
STUJIEHA M M3YUYEHHE €ro CBOMCTB, KAYECTBEHHBIC PEAKIMU OPraHUuYECKUX
BEIIECTB, JIEHATypalus OENIKOB MpPU HArpeBaHHWM, I[BETHHIC PEaKlHUH OEJIKOB) B
COOTBETCTBUHM C TpaBUJAMU TEXHWKHA O€30MacHOCTH TpPU OOpaIeHuu ¢
BEIIECTBAMU U J1AOOPATOpPHBIM OOOPYIOBAaHUEM, TMPEACTABIATH PE3YyJIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (DOpME 3alMCH ypPaBHEHHWHA COOTBETCTBYIOIIUX
peakuuii 1 GopMyaupoOBaTh BHIBOBI HA OCHOBE 3THX PE3YJIbTATOB,

chOpPMHUPOBAHHOCTh YMEHHH KPUTHUYCCKH aHATU3UPOBATH XHUMHUYECKYIO
nH(OpPMANHIO, TOJIY9aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEJCTBA MacCCOBOM
uHdopmanmu, aTepHET U ApyTHX);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
1eecoo0pa3Horo MOBEACHUST B OBITY U TPYIAOBOWM JEATEIBHOCTH B LEJSAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
ONACHOCTH BO3JICUCTBUS HA JKUBBIC OPraHU3MBl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAs cMbich mokazatens [IJIK, moscHATh Ha mpuMepax CIoCOoObI
YMEHBIIEHUSI W TMPEAOTBPAIICHUS] HMX BPEIHOrO BO3IAECHUCTBUS HA OPraHu3M
YEeJIOBEKa;

JUIS 00YYaIOIIUXCSl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX TIO3HAHUS BEIIECTB H
XUMHUYECKUX SIBIICHUN;

JUISL  CHETBIX W CHA0OBUIAIMIMX OOYyYaIONMUXCs: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeuHyI0 cucTeMy obo3HaueHuil JI. bpaitns s 3amvcn XuMHYECKHX

dbopmy.
11 KJIIACC

[IpeameTHble pe3yabTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUNU: O XUMHUYECKOM  COCTaBIISAIONICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHpa, pPOJA XHMHUH B TIO3HAHUM SIBJICHUM
npupoabl, B  (OPMHUPOBAHWMU MBIIUICHUS M KYJbTYpPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTHY €CKUX 3a/1a4
U DKOJOTHYECKHM OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JI0POBbIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHWUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloNIfe MOHATHSA (XHUMHUYCCKUH 3JIEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTANM aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENLHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METATTHYECKAasl, BOAOPOIHAs ), KpUCTAINIUUECKas peliéTka,
TANBl ~XUMHYECKHX  PEAKLIHH, PACTBOP, DICKTPOJIUTBI,  HEIJIEKTPOJUTHI,
3JIEKTPOJIUTUYECKAsT JUCCOLMAIMS, OKHCIUTEIh, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOW peaklny, XUMHUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTUYECKON Auccoruanuu, nepuoanyecknii 3akoH . M. Menneneena,
3aKOH COXPAHEHUsSI MAacCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPTUU
IpU XUMHUYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3bIK XHUMHH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIGKAIIUE B OCHOBE ITOHMMAHUS NPUYUHHOCTH M
CUCTEMHOCTH XHMHYECKUX SIBJICHHM, (PaKTOJOTUUECKUE CBEJICHUS O CBOMCTBAx,
CoCTaBe, MOJIYYeHUH U 0€3011aCHOM MCIIOIh30BAHUN BAKHEHIITNX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MPAKTUYECKON JEATETLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUMN BBISABISTH XapaKTEepHbIE MPU3HAKU TOHSTHIA,
yCTaHAaBJIMBaTh UX B3aMMOCBS3b, UCIOIb30BATH COOTBETCTBYIOIIUE MOHSATHS IMPU
OMMCAaHWU HEOPTAHMYECKUX BEILIECTB U UX MIPEBPAIlCHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNBb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHus (OpPMYJIT BEIIECTB M  YpaBHEHUM XUMUUYECKUX  PEaKIUH,
cuctematuieckyro HoMeHkinarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTICIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ras, YIJEKHCIbIA a3, aMMHUaK, TaméHas
U3BECTh, HETaIIEHasl U3BECTh, MUTHEBAsI COJIA, MUPHUT U JIPYTHUe);

c(hOpMUPOBAHHOCTh YMEHUHN OMpPENETSATh BAICHTHOCTh M CTEIIEHb OKUCIICHUS
XUMUYECKUX AJIEMEHTOB B COCAMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, MOHHAS, METAJITIMYECKAs, BOJOPOJHAS) B COCIUHEHUSIX, THUII
KPUCTAIMYECKON PEHIETKM KOHKPETHOTO BEHIECTBAa (aTOMHasi, MOJEKYJsSpHas,
MOHHAsI, METAJUIMYECKas), XapaKTep Cpelbl B BOJIHBIX PACTBOPAaX HEOPraHUYECKUX
COCJIMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUU yCTaHABIIUBAaTh PUHAJIC)KHOCTD
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBy K OIpPENeNEHHOMY KIacCy/TpyImmne
COCIMHEHUMN (MPOCThIE BEIIECTBA — META/UIbl 1 HEMETAJUIbI, OKCHJIbl, OCHOBAHMS,
KHUCIIOTHI, aM(OTEPHbBIE THUIPOKCHUJIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOIUUECKOTO 3aKoHa /l.
N. MenneneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYIO0, O0BICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (D YHKIIUY;

chOpMUPOBAHHOCTh YMEHHMM XapaKTEPU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKMX »3JieMeHTOB 14 mnepuogoB Ilepronnueckoil cUCTEMBbI
xuMHuueckux snemeHToB JI. WM. MenneneeBa, UCHOJB3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTaINY, «QHEPreTUYECKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHYECKHUX DJIEMEHTOB U MX COCIMHEHUU
1o nepuoaam u rpynnam Ileppoauueckon cucteMbl XuMHIECKUX 3s1eMeHTOB /1. M.
Meneneena;

chOpMUPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIIHE
XUMUYECKHUE CBOWCTBA HEOPraHMYECKMX BEIIECTB  PAa3JIUYHBIX  KJIACCOB,
MOATBEP/K/IATh CYIIECTBOBAHUE TE€HETUYECKON CBSI3M MEXKIY HEOPraHHU4E€CKUMHU
BEII[ECTBAMU C MOMOIIBI0 YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKUE PEAKIHUH TI0
pa3IMYHBIM TpU3HAKaM (YHCIIy M COCTaBy pEarupylolux BeEIIeCTB, TEIIOBOMY
3 dexTy peakunu, U3MEHEHHUIO CTEMEHEW OKUCIICHUS DJIEMEHTOB, OOpaTUMOCTH
peaKIuu, y4acTUIO KaTaau3aTopa);

c(hOPMUPOBAHHOCTh YMEHUU COCTABIIATh YPABHEHHUS PEAKIUU pPa3TMUYHBIX
THUIIOB, TIOJIHBIE Y COKpAIIEHHBIC YpaBHEHUS PEaKIIMii HOHHOTO 0OMEHA, yUYUThIBAsI
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKIIUH UAYT JO KOHIIA;



chOpMUPOBAHHOCTh YMEHHH MPOBOJUTH PEaKUUM, MOATBEPKIAOIINE
KAaYeCTBEHHBIN COCTAaB pAa3JIMYHBIX HEOPraHWYECKHX BEIECTB, paclO3HaBaTh
OIBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BELIECTB;

c()OPMUPOBAHHOCTh ~YMEHUW  pACKpbIBaThb CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBHTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIrO OanaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUHN OOBIACHSITH 3aBUCUMOCTbh CKOPOCTH XUMHYECKON
PEaKIH OT PA3IUYHBIX (PAKTOPOB; XapaKTEp CMEUICHHUS XUMUYECKOTO PaBHOBECHSI
B 3aBUCHMOCTHU OT BHEIIHETO Bo3jaeicTBus (nmpunnun Jle [HlaTense);

Cc(OPMHUPOBAHHOCTh YMEHHUI XapaKTEepU30BaTb XHWMUYECKUE MPOIECCHI,
JeKalue B OCHOBE IMPOMBIIUIEHHOIO MOJIYyYEHHsI CEPHOM KHCIOTBI, aMMHUaKa, a
TaKkke C(HPOPMUPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAay4YHBIX MPUHIMIAX U
AKOJIOIMYECKUX MPoOIeMax XUMHYECKOTO MMPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH NPOBOAUTH BBIUMUCIEHUS C HCIIOJIb30BAaHUEM
MOHSITHUSI «MAaccoBasi J0Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ta3oB
MIPU XUMHUYECKUX PEAKIMSIX, MAcChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00bEMY OJHOIO U3 YyYaCTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOIO 3(P(eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MacCChI
BELIECTB, IPEBPALECHUS U COXPAaHEHUS SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUN COOIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocyaod U nabopaTopHBIM OOOpPYJAOBAaHHMEM, a TaKXkKe IMpaBWia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU MO BBIMOJHEHHUIO JIAOOPATOPHBIX
XUMUUYECKHUX OIBITOB;

chOpMUPOBAHHOCTh yMEHHM TUIAHUPOBATh M BBITIOJNHATH XHUMHUYECKUN
AKCIIEPUMEHT (pa3jioeHue IMepOKCHAa BOJIOPOJia B MPUCYTCTBUM KaTaiau3aTopa,
ONpENENECHUE Cpenbl pPacTBOPOB BEIIECTB C€ IMOMOIIBI  YHHUBEPCAIBHOIO
WHMKATOPa, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW peakiuu,
peakluud HOHHOTO OOMEHA, KAa4eCTBEHHBIE pEaklMU Ha cyinbdar-, kapOoHAT- U
XJIOPHU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/1ay IO
TeMaM «Metaubl» U «HemeTaiey) B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0€30MacHOCTH MPU OOPAILEHUH C BEIIECTBAMHU M JJAOOPATOPHBIM 00OpPYIOBAHHEM,
MPENCTaBIIATh PE3YJIbTAThl XMMHYECKOIO JSKCIEpUMEHTa B (opme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid U (QOpMYIHpOBaTh BBIBOJIbI HAa OCHOBE
ATUX PE3YNbTATOB;

C(POPMUPOBAHHOCTb YMEHHMH KPUTUYECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(pOpMaILMIO, TMOJYy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEeACTBA MacCOBOM
KOMMYHUKaUK, IHTEpHET U Apyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
LIEJIECOO0PAa3HOro MOBEAEHUS B OBITY W TPYIOBOW JAESITEIBHOCTH B LENAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
OIIaCHOCTH BO3/ICMCTBHS HA JKUBBIC OPTaHU3MbI ONPEIEIIEHHBIX BEUIECTB, [IOHUMAas
cmbic mokazarenss [IJIK, mosicHATP Ha mnpumepax cHocoObl YMEHBIIEHUS U
IIPENOTBPALLECHHS UX BPEIHOI'0 BO3IEUCTBUS HA OPTaHU3M UYEIIOBEKA;

JUIs 00yYaromMXcsi ¢ OrpPaHUYEHHBIMU BO3MOXKHOCTSIMM 370POBbS: YMEHHUE
OPUMEHSATh 3HAHUSI 00 OCHOBHBIX JIOCTYMHBIX METO/IaXx TO3HAHUS BELIECTB U
XUMHUYECKUX SBJICHU;

JUISL  CHenbIX M CIa0OBUIAIIMX OOYyYarOUIUXCs: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obOo3HaueHuil JI. bpaitns mis 3anmvcn XuMHYECKHX

bopmyi.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne i/m Kourposbubie | Ilpakrnyeckune
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
IIpenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3
M. bytiepoBa
Wroro no pazneny 3
Pa3nen 2. YrieBoaopoanbl
2.1 [IpenenbHbIe YTraeBOAOPOABI — AJKAHbBI 2
99 HenpenenbHble yriieBogopoabl: aJKeHbI, 6 1
' QJIKaJJMEeHBI, AIKHHBI
2.3 ApoMaTudeckre yriieBo10pO bl 2
54 [IpupoHbie HCTOYHUKU YTIEBOJOPOIOB U 3 1
' UX 1epepaboTKa
Htoro no pazgeny 13
Pa3nen 3. Kuciopoacoaepxamme opranuyeckKue coeMHeHu s
3.1 Cruprel. DeHon 3
3. Anpneruapl. KapOoHOBBIE KHCIIOTHI. 7 1
' CnoxubIE 3QUPEI
3.3 VYriaeBoasl 3 2




Uroro no pazneny

13

Pa3nen 4. A3oTcoaepskamue OpraHudecKue coeInHeHmst

4.1 AMUHBI. AMUHOKUCTOTHI. benku 3
Wroro no pazneny 3
Pa3znen 5. BoicokoMoJieKy/IsipHbIe COeJUHEHHS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasaeny 2
OBUIEE KOJIMYECTBO YACOB I10 TPOTPAMME 34




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM undposbie
Ne n/m P Konrtpoasnsbie | IlpakTnueckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aromoB. [lepuoanuecknii 3akoH
1.1 u [lepuoanyeckas cucreMa XMMUYECKUX 3
anemenToB /1. 1. Menneneera
12 Ctpoenue BemiectBa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKHE peaKUU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heopranuueckass xumust
2.1 MeTais 6 1
2.2 Hemeranmnbt 9 1 1
53 CBs13b HEOPraHUYECKUX M OPTraHUIECKUX 5
' BEIIECTB
Hroro mo pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMUSI U )KU3Hb 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







HHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne aTra ugposbie
n/n Tewa ypoka Bceero Kontponpupie | Ilpakruaeckne )I/:lll‘{y‘le}[l/lﬂ Llﬁ[()l)al;OBaTeﬂbele
padoThI padoThI pecypent
1 IIpeameT opraHu4eckorl XuMuu, eé 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUECHUE
Teopust crpoeHnst OpraHUYECcKUuX
2 coenqunenuit A. M. bytneposa, eé 1
OCHOBHbI€ T10JIO’KEHUS
[IpencraBienue o Ki1accupuKau
3 oprannyeckux Beuects. Homenknarypa 1
(cucremaTuueckasi) U TpUBUAIbHbBIE
Ha3BaHMs OpPraHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTUYECKHUH psf
5 MertaH u 3TaH — npocTenmme 1
MIPECTaBUTENN aJIKaHOB
6 AJKeHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
- OTHUIEeH U NPONUJIEH — IPOCTEHIINe 1
MIPECTaBUTENN aJIKEHOB
3 ITpaktuueckas padora Ne 1. «ITomyuenue 1 1
JTUJIEHA U U3YYEHUE €r0 CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 MmetunOyraauen-1,3. [Tonyyenue 1

CUHTCTUYCCKOT O KaydyKa U PC3UHbI




AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS,

10 TOMOJIOTMYECKUM psifl. AIIETUIIEH —
MPOCTEN NI MTPEACTABUTEID AJIKUHOB

11 Brruucrienus no ypaBHEHUI0 XUMHUYECKON
peaxiuu

12 Apensl: 6eH30I U TOyo. TOKCHYHOCTD
apeHoB

13 I'enernueckas cBsA3b YrieBOAOPOJIOB,
NPUHALISKAIINX K pa3IMIHbIM Kjaccam
[IpupoaHbIe HCTOYHUKH YIIIEBOLOPOAOB:

14 IIPUPOJIHBIN r'a3 U MONYTHbIE HEPTAHbBIE
rasbl, HeQ)Th U IPOAYKTHI €€ repepadoTKu
[IpupoaHble HCTOYHUKU YIIIEBOAOPOAOB:

15 MIPUPOHBIN I'a3 U TONYTHBIC He(TIHbBIC
ra3bl, HeTh U IPOAYKTHI €€ mepepadoTKu

16 KonTtponsHas pabota mo pazaeny
«YTIIeBOIOPOABD

17 [IpenenbHbIE OJTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BogoponHas cBs3b

18 MHoroaToMHbl€ CIUPTHL: STHUJIEHIVIUKOIb U
TJIULIEPUH

19 @deHo: cTpoeHNE MOJIEKYJIbI, (pr3nuecKue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE

20 Anpneruabl: popmanbaeruj u
aneranbaerul. AneToH

21 OnHOOCHOBHBIE TIpeiebHbBIE KapOOHOBbBIE
KHUCIIOTBI: MypaBbUHAsI U YKCyCHas

22 [Ipaktueckas paborta Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaSI " OJICMHOBAas KHCJIOTHI, KaK
IpEACTAaBUTEIN BBICIINX Kap60HOBI)IX
KHUCJIOT

24

Mpbla KaK COJIM BBICIIMX KapOOHOBBIX
KHCIIOT, ©X MOIOIIEE ICHCTBHE

25

CHoxHBIC 3(1)I/IpI)I KaK IIPOHU3BOJIHbBIC
Kap60HOBBIX KHCJIOT. FI/II[pOJ'II/B CJIIOKHBIX

3¢upoB

26

XKupsr: rugponms, mpuMeHeHue,
Ouonoruueckas pojib JKUPOB

27

VYTIIeBObI: COCTaB, KJIaCCH (PUKAIIHSL.
BaxHeiiue nmpeacTaBuTeNn: TIOKO3a,
(bpykTo3a, caxapo3a

28

Kpaxman u 1emioiio3a Kak IpUpoIHbIe
MTOJIUMEPbI

29

KonTponwsHas pabora o pazzaeny
«Kucnoponcoaepxane OpraHu4ecKmue
coenuHeHMs»/ Beepoccuiickas
poBepOYHas paboTa

30

OO01as xapakTepruCcTUKa a30TCOAEpKaINX
OpPraHUYECKUX COCIUHEHUM /
Bcepoccuiickas mpoBepounas pabota

31

AMUHBI: METHJIAMUH U aHWJINH

32

AMUHOKHCIIOTHI KaK aM(OoTepHbIE
OpPraHUYECKUEe COCTUHEHHUS, UX
ouosornyeckoe 3uauenue. [lentuan.
benku kak npupoaHbIe




BBICOKOMOJICKYJIAPHBIC COCANHCHU A

OCHOBHEBI€ IOHATHSI XUMUU

33 BBICOKOMOJIEKYJISIPHBIX COCTMHCHUM L
OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COECIUHEHUM. 1
[Inactmaccel, KaydyyKH, BOJIOKHA
OBIIEE KOJIMYECTBO HACOB I10 34

I[TPOT'PAMME




11 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTnueckue
padoThI

JlaTa
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejbHbIE

pecypchl

XUMHUYECKHUM IEeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalus aTOMOB

Ilepnonnuecknii 3akoH u llepuonnyeckas
CHCTeMa XUMHYECKHX 31eMeHToB JI. U.
MenpneneeBa, UX CB3b C COBPEMEHHOU
TEOPHUEN CTPOCHMS ATOMOB

3aKOHOMEpPHOCTH U3MEHEHHSI CBOWCTB
XUMHYECKUX 3JIEMEHTOB U UX COCAMHEHUH 110
rpynmnam 1 nepuojaM. 3JHaueHue
MEPUOUIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux anemenToB /.M. Menaeneera B
Pa3BUTHH HAYKH

Crpoenue BeliecTBa. XUMHUYECKas CBA3b, €€
BU/JIbl; MEXaHU3MbI 00Pa30BAHMUS
KOBAJIEHTHOM cBsi3u. BomopoaHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPULIATENBHOCTb.
Crenenp okucnenus. Bemecta
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHUS

[TonsiTrie 0 AMCHIEPCHBIX CHCTEMAX.
HcTrnHHBIE U KOJIJIOUTHBIE PACTBOPHI.
MaccoBas 10JIs1 BEIECTBA B pacTBOpE




Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHMYEeCKuX coeuHeHu. I 'eHeTnueckas
CBSI3b HEOPTraHMYECKUX BEILIECTB, Pa3TUIHBIX
KJIaCCOB

Krnaccuukanus XuMUIECKUX PeakIuii B
HEOPraHWYECKON U OPraHNYECKONW XUMUH.
3aK0H COXpaHEHHS MAaCChI BEIIECTB; 3aKOH
COXpaHEHHs U IPEBPAIICHUSI SHEPTUU TIPU
XUMHYECKUX PEAKITHAX

Ckopoctb peakunu. OOpaTUMbIE PEAKIIUHU.
XHUMHUYECKOE paBHOBECHE

10

ITpaktuyeckas padota Ne 1. «BiusHue
pa3nu4YHBIX (AaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKIium»

11

DnexTponuTryeckas auccoruanus. [TorsTre
0 BojopoHOM Toka3zarene (PH) pacTtBopa.
Peakumnu nonnoro oomena. ['uaponms
OPraHN4CCKUX U HCOPraHN4YCCKNX BCIICCTB

12

OKHCIUTETEHO-BOCCTAHOBUTEIIHHBIC
peakuuu. [TonsTue 06 snekTponuze
pacIiyiaBoB ¥ pacTBOPOB COJIEH

13

KonTtponpHas pabota o pasaeny
«TeopeTnueckre OCHOBbI XUMUN

14

Mertannsl, ux noyuoxenue B [lepruoanueckoit
CUCTEME XMMHYECKUX deMeHTOoB JI. W.
MeneneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O01HMEe PU3NYECKUE CBOMCTBA
METaJIJIOB




15

CrimaBbl METAILIOB. DIEKTPOXUMHYECKUM P
HANPSIXKEHUN METaJIJIOB

16

XUMHYECKHE CBOMCTBA BAXKHEUIITX
METaJUIOB (HATPUiA, KA, KAJIbIIUA, MarHUM,
AIFOMMHUN) ¥ UX COEIMHEHUN

17

XHUMHUYECKHE CBOKMCTBA XPOMaA, MEIH U KX
COCIIMHEeHUH

18

XUMHYECKH e CBOMCTBA [TMHKA, JKeJie3a U UX
COeTUHEHUN

19

[TpaxkTueckas padota Ne 2. "Pemenue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«MeTtamnb»"

20

Hemertamibl, uX mojioxeHHE B
[Tepuonnyeckoil cucreMe XUMHYECKUX
anemenToB J[. I. MeHnneneeBa u
O0COOCHHOCTH CTPOEHUS aTOMOB

21

dusnyeckne CBOWCTBA HEMETAIUIOB.
ANnoTponusi HeMeTauioB (Ha mpuMepe
KHCIOpoaa, cepbl, hocdopa u yriaepoaa)

22

XUMHYECKHE CBONCTBA TaJION€HOB, CEPhI U UX
COeIUHEHUN

23

XuMHUuecKre CBOMCTBA a30Ta, hocdopa u ux
COE/IMH CHHI

24

XuUMHUYECKHEe CBOMCTBA yriiepoaa, KpeMHHUS 1
HUX COEIUHEHUN

25

[IpuMeHeHue BaXKHEHILINX HEMETAJIIOB U UX
COCIUHEHNHI

26

O0001IEeHNE U CUCTEMATU3ALUS 3HAHUI 1O




Tteme «HemeTamner». Beraucienud mo
YPaBHEHUSM XUMHYECKUX PEAKIINU 1
TEPMOXUMUY ECKHE PaCU EThI

[Tpaktnueckas padota Ne 3. «Pemenue

27 9KCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME 1
"Hemeramibl"»

28 KonTtponpHas pabora o remam «MeTtasuibi» 1
u «Hemeramisn»

29 Heopranuueckue v opraHu4ecKre KHCIOTHI. 1
Heopranuueckue v opraHu4ecKre OCHOBAHHUS
AMdoTepHbIE HEOPTaHUYECKHUE U

30 opranuueckue coeauHenus. ['enernyeckas 1
CBSI3b HEOPraHUYECKHUX U OPraHUYEeCKUX
BEILIECTB
Ponb xumum B 00eCIIeUeHNH SKOJIOTIYECKOMH,

31 SHEPreTUYECKON U MUIIEBON O€30MacHOCTH, 1
pa3BUTHH MEIUIIMHBI
[IpencraBienus 06 00X HAYYHBIX

32 IIPUHLIMAIIAX IPOMBIIIJIEHHOTO IOy EHUS 1
BAKHEHIINX BEILECTB

33 YenoBek B MHpE BEIIECTB U MAaTEpUAIOB

34 XuMUS ¥ 310POBBE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJTIACC

Kon
NMpPoBepPsieMOro
pesyjabTarta

IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpamMMbl CpeHEro 0011ero 06pa3oBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHI/I‘IeCKOﬁ XHUMHUHN

11

ChopMHUpOBaHHOCTh TMPENCTABICHUN O XMMHUYECKOH COCTaBIISIOIICH
€CTECTBEHHOHAYYHOM KapTUHbI MHpA, POJIM XUMHUH B TIO3HAHUU
SBJICHUH TPUPOABI, B (OPMUPOBAHUU MBINUIEHUS U KYJIBTYpPbI
JUYHOCTH, €€ (YHKIMOHAJHHOH TPaMOTHOCTH, HEOOXOIMMOM s
pelieHus MpPaKTUYECKUX 3a7ad M IKOJOTUYECKH OOOCHOBaHHOTO

OTHOHICHHA K CBOEMY 310POBbIO U HpHpOI[HOﬁ cpeac

1.2

Brnanenne cucremMoil XMMHYECKMX 3HAHHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIararoInue ITOHSATHS (Moutekyna, BAJICHTHOCTb,
3EKTPOOTPULIATENILHOCTh, CTENEHb OKUCJIEHUS, XUMUYECKas CBs3b,
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIH OOBEM, YIJIEPOJIHBIA CKEIIET,
dyHKIMOHANBHAS ~ TpyMNa,  paguKalx,  HU30MEpHus,  H30MEpHl,
TOMOJIOTUYECKUM  psifi, TOMOJOIH, YIJEBOAOPOABL, KHUCIOPOI- H
a30TcoepKallie COCAMHEHHUs, OMONOTMYECKH aKTHBHBIC BEIECTBA
(yrineBojbl, KUpPBI, OEIKM), MOHOMED, MOJUMEDP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCIMHEHHMsI); TEOPUM U 3aKOHBI (Teopus
XUMHUYECKOTO CTpoeHusi opranmueckmx BemectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHMBOJMYECKHH S$I3BIK XUMHHU, (PaKTOIOTHYECKUE
CBEIEHHUS O CBOWCTBaxX, COCTaBe, IMOJIy4eHUH U O€30MacCHOM
UCIOJIb30BAaHUM BAKHEWIIMX HEOPraHMYECKUX M  OPraHUYECKHUX

BEIIECTB B OBITY U MIPAKTUYECKOMN JESITEIbHOCTH YEI0BEKA

1.3

ChopMUpOBaHHOCT, yMEHUN BBIABIATH XapaKTEpHbIE MPU3HAKU
NOHATUHM,  YCTaHABIMBATh  HMX  B3aUMOCBSI3b,  HCIOJBH30BAThH
COOTBETCTBYIOIIME TOHATHUS NPH ONUCAHMHM COCTaBa, CTPOCHUS H

MpeBpalICHUIl OPraHUYECKUX COEAUHEHUN

1.4

chOpPMHPOBAHHOCTh YMEHHMM HCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIHUKY
JUISL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpam€HHON) ¢GOpMyN OpraHMYecKMX BeEIIeCTB M ypaBHEHUH
XUMHUUYECKUX PEAKIUM, U3TOTABIMBATH MOAEIH MOJIEKYJ OPraHUYECKUX
BEILIECTB U1 WUIFOCTPALMM HUX XHMHYECKOrO M IPOCTPAHCTBEHHOIO

CTpOCHHSI




1.5

ChopMupoBaHHOCT, ~ yMEHMI  YyCTaHABIMBATh  MPHHAIJICKHOCTD
U3YYEHHBIX OPraHMYECKHUX BEIIECTB MO HX COCTaBY U CTPOCHUIO K
ompenenéHHOMY Kjaccy (Tpynme) coeauHeHuid (yrieBoaopojbl,
KHUCIOPOA U a30TCOJEpKAIe COCTUHEHUS, BBICOKOMOJEKYISPHbBIC
COEIMHEHMsI), JaBaTb MM  Ha3BaHMs 1O  CHCTEMaTHYEeCKOU

Homenknatype (ITUPAC)

1.5

ChopMHupOBaHHOCTh YMEHUS OIpPENEsATh BHIbI XUMHUYECKOH CBS3U B

OpPraHUYEeCKUX COCTUHEHUSX (OJUHAPHBIC U KPATHHIC)

1.6

C(l)OpMI/IpOBaHHOCTB YMCHUA MNPUMCHATDH: ITIOJIOXKCHUA TCOpUU
CTPOCHHUA OPraHUYCCKUX BCIICCTB A.M. BYTJ'IepOBa JUISA 00BACHEHUS
3aBHUCUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOCHUS; 3aKOH

COXpaHCHHA MACChl BEUICCTB

YTI1eBO0pOIBI. Kucnoponconepxanie 51 a30TcoAepKaIIUe

OpraHU4€CKUEC COCANHCHU . BI)ICOKOMOJIeKy.]'IﬂprIe COCOMHCHUA

2.1

CpopmMupoBaHHOCTH YMEHUW TPUBOAWTH TPUBHUAIBHBIE HA3BAHUS
OTIENBHBIX OPraHWYECKUX BEHIECTB (ITUJICH, MPONUJICH, alleTUJIEH,
STHJICHIJIMKOJb, TJIUIEPHH, (eHos, (GopMaabACTul, aleTaabIeru],
MypaBbUHasi KHCJIOTa, YKCyCHas KHCJIOTa, OJIEMHOBas KHCJIOTA,
CTeapHHOBAs KHUCJIOTa, TIIIOKO3a, (pyKTo3a, Kpaxmaj, IeJUI103a,

TJIMITMH)

2.2

ChopMupoBaHHOCT, YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHUE,
dbuznueckre W XWMHYECKHE CBOWCTBA THUIMUYHBIX MPEICTaBUTENCH
pa3IMYHBIX KJIACCOB OPraHMYeCKHX BelIecTB (MeTaH, 3TaH, JTHUJICH,
NpONUIICH, aleTuieH, OyraaueH-1,3, merunOyramumen-1,3, OeHzom,
METaHOJI, 3TAHOJ, ATUJICHTJHMKOJb, TJIMLUEPUH, (PEHON, aleTanbAerus,
MypaBbHHasi U YKCYCHasi KHUCIOTHI, TJIIOKO3a, Kpaxmal, LeJUI0J03a,

aMUHOYKCYCHasl KMCJI0Ta)

2.3

ChopMUpOBaHHOCTh YMEHHSI WITFOCTPUPOBATh T'€HETHYECKYIO CBS3b
MEXKAY  THOUYHBIMH  TPEICTABUTEISIMH  PA3IUYHBIX  KJIACCOB
OpPraHUYECKUX BEIECTB YPABHEHUSIMU COOTBETCTBYIOIIMX XUMHIECKUX

peaKIuii ¢ HCIOJIb30BAaHUEM CTPYKTYPHBIX GOpMYII

2.4

CdopmupoBaHHOCTH YMEHHUS XapaKkTepru30BaTh HUCTOYHUKH
YTJIEBOJAOPOIHOTO ChIPhs (He(Th, MPUPOIHBIN T'a3, YTOJb), CIIOCOOBI UX

nepepaboTKH U MPaKTUUEeCKOe MPUMEHEHHU e MTPOTYKTOB MepepadoTKu

XHUMHUA U )KNA3HBL. PacuéThl

3.1

CdopMupoBaHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX

MCTOAAX HAYYHOI'O IMO3HAHUS, UCITOJIb3YEMbBIX B XUMUU IIPU U3YUCHHUHN




BEIIECTB U XUMHUYECKHX sBJICHMH (HaOIIOAeHHE, W3MEpEHue,
JKCIIEPUMEHT, MO eI POBaHUE), HCIIOJIb30BAaTh CHUCTEMHBIE
XUMHUUYECKUE 3HAHUSA JUISL I[PUHATUSA pPEUIEHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTyallUAX, CBA3AHHLIX C BEHICCTBAMU U UX ITPUMCHCHUEM

3.2

ChopMupoBaHHOCTh yYMEHHH COOJIIO/IaTh TIpaBUja TOJIb30BAHUS
XUMHUYECKON TOCYIod W JabopaTOpHBIM O0OpYJOBaHWEM, a TaKXKe
npaBuja 0OpalleHus C BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKUHUSAMHU

110 BBIITOJIHCHHUIO na60paT0pHHx XUMHYCCKUX OIIBITOB

3.3

CdopmMupoBaHHOCTh YMEHUH TIJIAHUPOBATH W BBITTOJHITH XUMUYECKHUI
OKCIICPUMCHT (HpeBpameHI/m OpPraHUYCCKUX BCHICCTB IIPU HAI'PCBAHHU,
HOJIyYeHU e STUJICHA U U3YYEHHE €r0 CBOWCTB, KaueCTBEHHBIE PEAKIHH
OpPraHWYEeCKUX BEUIECTB, JeHaTypauus OEIKOB IIpM HarpeBaHuH,
HOBCTHBIC pCaKIUU 6CJ'IKOB) B COOTBCTCTBHUU C INpaBHUIIAMH TCXHUKHU
Oe3omacHocTH Ipu OOpallleHHH C BEIIECTBAMU U JIAOOPATOPHBIM
000pyI0BaHUEM; IIPEACTABIATH pe3yJIbTaThl XUMHUYECKOTO
JKCIEepUMeHTa B (opMe 3aluCH YpPaBHEHHH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIHpPOBATH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB

3.4

CdopmMupoBaHHOCTH YMEHUH MTPOBOIUTH BBIUUCICHUS 10 XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOMHOTO BEIIECTBA WIIH
MPOAYKTA PEAKIIUU IO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

U3 UCXOJIHBIX BEIECTB UM MPOAYKTOB PEAKILIUHN)

3.5

CchopmMupoBaHHOCTH yMEHUHI KPUTUYECKU aHaJIM3UPOBATh
XMUMHUYECKYI0 HMH(OpMalNIO, MONy4YaeMyl0 H3 pPa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoit mHGOpMaIuu, cetb IHTEpHET U Ipyrue)

3.6

CpopMupoBaHHOCTh YMEHHH COOJIOAATh MpPaBUIA SKOJIOTUYECKU
LIeJIECO00PAa3HOro IMOBEACHUSI B OBITY M TPYAOBOH IEATEIBHOCTH B
LEeJISIX COXPAHEHUs CBOEr0 3J0POBbS U OKPYKAIOLIEH IPUPOAHOU
Cpebl, OCO3HAaBaTh OINACHOCTb BO3/JEUCTBHSA HA JKUBbIE OpraHU3MBI
ONpeAeNEHHbIX OPraHMYECKUX BEIECTB, IOHUMAsi CMBICH IOKa3aTels
[IJK (mpemenbHO J0OHNyCTMMOW  KOHIIEHTPAllUM), MOSACHATH Ha
npUMepax CHocoObl YMEHbBIIEHUS M TPEAOTBPAIICHUS WX BPEIHOTO

BOSI[CﬁCTBPIH Ha OpraHru3M 4CJIOBCKa

11 KVIACC

Kon
NMpoBEPsIEMOT0

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus




pe3yJibTara

1

TeopeTnueckre OCHOBbI XUMHH

1.1

Bnanenune cucreMoi XMMHUYECKHMX 3HAHUM, KOTOpash BKIIIOYAET:
OCHOBOIIOJIATAIONIME  TMOHATHS  (XMMHUYECKHHA  DJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI04Ka aToMa, S-, p-, 0-3J1eKTPOHHBIC OPOUTAIN aTOMOB,
WOH, MOJEKyJa, BaJEHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, CTEIEHb
OKHCJICHUSI, XMMHUYECKasi CBS3b, MOJb, MOJISIPHAs Macca, MOJISIPHBIN
00BEM, KpUCTAIUIMYECKAss pEMmIETKa, THUIBI XWMHUYECKUX pEaKIui
(OKHCITUTENTLHO-BOCCTAHOBUTENLHBIE, JK30- W DHJIOTEPMUYECKUE,
peakuuu WOHHOTO OOMEHa), PacTBOpP, DJCKTPOJUTHI, HEIIESKTPOJIHUTHI,
SJICKTPOJUTUYECKAs] ~ JUCCOLIMAIIUS, OKHUCIUTENb, BOCCTAHOBUTEIND,
CKOPOCTh XMMHYECKOH pPEaKIMH, XUMUUECKOE PaBHOBECHE); TCOPUU H
3aKOHBI (TEOPHS BJIEKTPOIUTUYECKON auccouuannu, llepmonuueckuit
3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHHUS MAaCChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3BIK XUMUH, (PAKTOJIOTUYECKUE CBEICHUS O CBOMCTBAX,
CcoCTaBe, TONYyYEeHHUHM U O€30MaCHOM HWCIOIb30BAHUU BaXKHEHIINX
HEOPTaHMYECKUX BEHIECTB B OBITY M MPAKTUYECKOU JIEATEILHOCTH

YCJIOBCKa

1.2

ChopMUpOBaHHOCT, YMEHUH BBISBISATH XapaKT€pHbIE NPU3HAKU U
B3aUMOCBSI3b H3YUYEHHBIX IOHSATUH, NPUMEHATh COOTBETCTBYIOIIME
NOHATUSL TNpPHU ONUCAHWM CTPOECHHUS W CBOMCTB HEOPraHMYECKHUX
BEUIECTB M WX MPEBPALIECHUN; BBISABISATH B3aUMOCBS3b XUMHYECKHUX
3HAHUI c HNOHATUSAMHU u N pEACTaBICHUSIMU OPYrux

C€CTCCTBCHHOHAYYHBIX ITPCAMCTOB

1.3

Bnagenue OCHOBHBIMH METOJAMM HAaYYHOI'O IIO3HAHHA BCHICCTB H
XUMHYECKUX SBICHUM (Ha6J'IIOZ[eHI/I€, HU3MCPCHUEC, OKCIICPUMCHT,

MO/ POBAHHE)

1.4

ChopMupoBaHHOCTH YMEHHI ONpENENIsATh BAJIEHTHOCTh W CTENEHb
OKHCJICHHS] XUMMUYECKHX DJIIEMEHTOB B COCAUHEHUSX Pa3JINYHOIO
cocTaBa, BHJ  XUMHUYECKOM  cBsi3u  (KOBaJleHTHas, MOHHAs,
MeTaJNInYecKasi, BOAOPO/HAs]) B COCAUHEHUSAX, TUIl KPUCTAJIINYECKOU
pPEIIETKH KOHKPETHOI'O BEILECTBA (aTOMHAs, MOJIEKYJIIpHas, HUOHHAas,

MeTaJTnyecKas)

1.5

ChopMHUpOBaHHOCTh YMEHUHN OIpENENsaTh XapaKTep CpeAbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCTUHEHUI

1.6

ChopMupoBaHHOCTH ~ YMEHHUS  KJIACCH(PHUIIUPOBATh  XUMHYECKHE
peaKuM MO Pa3IMYHBIM MPHU3HAKAM (YHCIY U COCTaBYy pearupyromux

BEIIECTB, TEIJIOBOMY O (]eKTy peakiuu, H3MEHEHUIO CTEleHen




OKHCJICHHA 3JICMCHTOB, 06paTI/IMOCTI/I pPCaKIuu, Y4aCTUrO

KaTaJm3aTopa)

1.7

ChopMUpOBaHHOCT,  YMEHHMIl  COCTaBISITH ypaBHEHUS  peakUuid
pa3IUYHBIX THUIIOB, IIOJHBIE M COKpAIEHHbIE YPAaBHEHMS pEaKIMi
HMOHHOT0 00OMEHa, YYUTHIBAs YCIOBUS, IPH KOTOPBIX ATU PEAKLUU UIYT

JO0 KOHIIa

1.8

CdopMupoBaHHOCTh YMEHUW MPOBOAUTH PEAKINH, MOATBEPKIAOIINE
KaueCTBEHHBI  COCTaB  PA3JUYHBIX HEOPraHUYECKHX  BEILECTB,
pacro3HaBaTh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

PacTBOpax HCOPraHUICCKUX BCHICCTB

1.9

ChopMHUpOBaHHOCT YMEHUH pacKpbIBaTh CYIIHOCTb OKHCIMTEIBHO-
BOCCTaHOBUTEJIBHBIX peakuuii [IOCPENCTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca dTHX peaxunﬁ

1.10

CpopMupoBaHHOCTh YMEHHI OOBSCHATH 3aBUCHUMOCTH CKOPOCTH

XMMMUYECKOH peakluu OT pa3IUuyHbIX (GaKTOpOB

1.11

ChopMupoBaHHOCTh ~YMCHHMH  OOBSACHATH  XapakKTep  CMEHICHUS
XHUMHYECKOTO PAaBHOBECHS B 3aBHUCUMOCTH OT BHEIIHET'O BO3ICHCTBHS

(npuniun Jle llatense)

OO0mas 1 HeopraHu4ecKast XUMHS

2.1

CdopmupoBaHHOCT, yMEHUIl packpbiBaTh cMbich Ilepromudeckoro
3aK0HA J.N. MenpeneeBa u JIEMOHCTPUPOBATH €ro
CHUCTEMATU3UPYIOIIYI0,  OOBSCHUTENBHYIO W  IPOrHOCTHYECKYIO

byHKIAN

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTEpPU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XHMHYECKHUX 3neMeHToB |—4 mnepuogos Ilepuonnyeckoii
CUCTEeMBbl XUMHYeCKHX OdneMeHToB JI.M. Mennaeneesa, ucnonb3ys
HOHSTUSL  «S-, P-, O-3JIEKTPOHHBIE OpOUTAIN», «IHEPreTHYECKUE
YPOBHM»,  OOBSCHATb  3aKOHOMEPHOCTHM  H3MEHEHUS  CBOWCTB
XMMHUYECKUX 3JIEMEHTOB M UX COCIMHEHHH II0 IEPHOJaM M Ipynnam

[Tepuoguueckoii cucreMbl xumudeckux 3nemeHToB .M. MenneneeBa

2.3

ChopMupoBaHHOCTh YMEHHW XapaKTEpPH30BaTh (OMKMCHIBATh) OOINKE
XUMHUYECKHUE CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKAATh  CYIIECTBOBAHME T'EHETUYECKOW  CBSI3U  MEXKIY
HEOPraHWYECKUMH  BEIIECTBAMU c MTOMOIIBIO YpaBHEHHI

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKuHﬁ
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ChopMHPOBAaHHOCTh ~ YMEHUH  yCTAaHABIMBAaTh  IPHHAJICKHOCTD

HEOPraHMYECKUX BEILIECTB IO MX COCTAaBY K OMNPENEIEHHOMY KJACCY




(rpynme) coenvHeHUi (IPOCThIE BEIIECTBA — METAJUIBI U HEMETaJUThI,

OKCH/JIbI, OCHOBaHUS, KUCIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COIIH )

2.5

CdopMupoBaHHOCTH YMEHHI HCIIOJIH30BATh XUMUYECKYIO CHMBOIUKY
JUISL  coCTaBlieHHs (opMys BEImIECTB U ypaBHEHUH XUMHYECKHX
peakiuii, cucremarndyeckyro HoMmeHkinatypy (IUPAC) u TpuBHanbHbIE
Ha3BaHUS OTJCIBHBIX HEOPraHWYECKUX BeEIIeCTB (yrapHbld Tas,
YIJIEKUCIBIA Ta3, aMMHaK, rami€¢Has W3BeCThb, HeEraimiéHasi W3BECTb,

NUTHEBAs COfa, MUPUT U APYTHE)

2.6

CdopMupoBaHHOCT, YMEHHI XapaKTepu3OBaTh (OMHUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HNOATBEP)KAATh  CYLIECTBOBAHWE  TIEHETUYECKOH  CBA3M  MEXAIYy
HEOpPraHWYEeCKUMHU  BEIleCTBAMH € IIOMOILBIO  YpaBHEHUH

COOTBETCTBYIOIIMX XMMUYECKUX PEAKIIUI

2.7

ChopMupoBaHHOCTh YMEHUH TUIAHUPOBATH U BBHINOIHATh XUMHUECKUN
SKCIIEpUMEHT (pa3jIoK€HUE MepoKcuia BOAOPOJAa B MPUCYTCTBUHU
KaTajau3aTtopa, ONpPEAENICHUE CPellbl PACTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCAJbHOTO HMHIWKATOPA, BIMSHHUE PA3IUYHBIX (DaKTOPOB Ha
CKOPOCTb ~XMMHUYECKOW peakluu, peakluuu MOHHOro oOMeHa,
KayeCTBEHHbIE PEeaKIIMU Ha cylb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHMsSI, pEUIeHHE SKCIEePUMEHTAIbHBIX 3a7ad IO TeMaM
«Metamnel» U «Hemeraniab») B COOTBETCTBUU C MpaBUIAMH TEXHUKU
Oe3omacHOCTH MpH OOpalieHuu C BEHIeCTBAMU M J1aOOpaTOPHBIM
000pyIOBaHUEM; MPECTaBIIATh pe3yabTaThl XUMHYECKOTO
IKCIIEpUMEHTa B (opMe 3almuch ypaBHEHUH COOTBETCTBYIOIIUX

peakuii u GOpMyIIMpPOBaTh BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB

2.8

ChopMupoBaHHOCT, yMEHMI COOJIIOJATh MpaBHJIA IOJb30BaHUSA
XMUMHMYECKON MOCynoil u 1abopaTopHBIM O0OpPYIOBaHHEM, a TaKXKe
npaBuiia OOpaIeHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSAMU

110 BBIITOJIHCHHUIO J'Ia60paTOpHBIX XUMHYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCT, ~ YMEHHH  XapaKTepU30BaTh XUMHUYECKHUE
IPOLIECCHI, JIEKAILMEe B OCHOBE IPOMBIIUIEHHOI'O MOJYyYEHUsSI CEpPHOM
KHUCJIOTBI, aMMHaKa, a Takke C(HOpPMUPOBAHHOCTH MPEACTABICHUN 00
O0MMX HAy4YHBIX NPUHIOUNAX M  OKOJIOTMYECKUX Mpobdiemax

XUMHUYCCKOI'o IIpOnU3BOACTBA

XHUMHUA U )KU3Hb. PacyéThl

3.1

ChopMupoBaHHOCTH TPEACTABICHUNH O XMUMHYECKOW COCTaBIISIONICH

eCTeCTBeHHOHay‘IHOﬁ KapTUHbl MHPpaA, PO XHUMHUHU B IIO3HAHUU




SIBJICHUH TPUPONABI, B (OPMUPOBAHWUU MBIIUICHUS M KYJIbTYPBI
JUYHOCTH, €€ (QYHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM IS
pelieHrs MPaKTUYECKUX 3ajlad M OSKOJOrMYeCKH OO0OCHOBAHHOTO

OTHOIIEHUS K CBOEMY 370POBBIO M TIPUPOTHON Cperie

3.2

CdopmMupoBaHHOCTH YMEHUU KPUTHUYECKU aHAJIU3UPOBATH
XUMHYECKYI0 HH(OpMAINIO, TONy4aeMyl0 W3 pa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBoi KOMMYHHUKAIIMH, C€Th IHTEpHET U ApyrHe)

3.3

ChopMupoBaHHOCT, yYMEHUW COONIONATH TMpaBWIa OSKOJIOTHYECKU
ENIeCO00PA3HOro TMOBEACHHUS B OBITY W TPYIOBOW NEATEIHHOCTH B
IEeNsX COXPAaHEHUS CBOEr0 3J0POBbSI M OKPYKAIOWIEH IPUPOIHOM

Cpenbl

3.4

Oco3HaBaTh OIIACHOCTb BO3JCHCTBHS Ha JKUBEIC OpPraHu3Mbl
OHpeI[eJ'IéHHbIX BCHICCTB, ITIOHUMAas CMBICJI I1IOKA3aTCIIA HI[K, IIOACHATDH
Ha IMpuMEpax CII0COOBI YMCHbBIICHUSA U HNPECAOTBPAIICHUA UX BPCAHOI'O

BO3JCUCTBUS HA OpraHu3M 4Y€JIOBCKa

3.5

CdopmupoBaHHOCTH YMEHHUI MIPOBOAUTH BBIYM CIICHUS c
WCIIOJIb30BAaHUEM TMOHSTHUS «MaccoBasl JOJISI BEIIECTBA B PacTBOPEY,
O0BEMHBIX OTHOIICHWH Ta30B MPU XUMHUYECKHX PEAKIHUAX, MacChl
BElIeCTBA WM 00BEMA ra30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce UM O00BEMY ONHOTO M3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
TETIOBOro 3¢ (eKkTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHUS MaCChI

BCHICCTB, NPCBPAILICHUA U COXPAHCHUS DOHCPTUU




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

TeOpeTI/I‘IeCKI/IC OCHOBBI OpFaHI/I‘IeCKOﬁ XNUMHUHN

11

[Ipenmer opraHuueckoll XUMHH: €€ BO3HUKHOBEHHME, PA3BUTHE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIECTB WM MaTepuasoB. Teopusi CTpOEHHUsS OpPraHMYECKUX

coenuHenut A.M. ByTiepoBa, €€ OCHOBHBIE MOJIOXKEHUS

1.2

CtpykTypHble (OpMYJBl OPraHUYECKMX BEIIECTB. [ OMoOJOrus, HU30MEpHs.
XAMHUYECKAs] CBS3b B OPraHUYECKUX COCIMHEHUSAX — OJWHAPHBIE M KPAaTHBIE

cs3u. [IpencraBienue o kinaccu KAy OPraHMIeCKUX BEIIECTB

1.3

Homenknatypa opraHnuecKuX COCIWHEHHH (CHCTEMaTH4eCKasl) U TPUBHAJbHBIC

Ha3BaHUS BaKHEHIIINX HpeI[CTaBHTGHeﬁ KJIaCCOB OpPraHM4YC€CKUX BCIICCTB

YrieBoaopojibl

2.1

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUH pAl. MeTaH U 3TaH — NpocTenme
IPEACTaBUTENN ajKaHOB: (U3WYECKHMe M XHMHUYECKHE CBOMCTBa (peakuuu

3aMCIICHUA U I‘OpCHI/IH), HaXO0XIACHUC B IPUPOAC, ITOTYUCHUEC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOECHHME, T'OMOJIOTMYECKUH psAA. OTWIEH W NPONUJIEH —
IPOCTEUIINE MPEACTAaBUTEIN aJIKEHOB: (pU3HUeckre UM XHMHUYECKHEe CBOWCTBA
(peakuuMy THUIPUPOBAHUS, TaJOrC€HUPOBAHUS, THApPATAlMM, OKHUCICHHS U

HOJ'II/IMepI/IBaHI/II/I), MOJIY4YCHUC U IIPUMCHCHUC

2.3

Ankanuensl: OyrtamueH-1,3 u wmetunOyrtaauen-1,3: crpoeHue, BakKHEHIIME
XUMHUYECKHE CBOWCTBA (peakius rnojaumepusanuu). [lomyuyeHne CHHTETHYECKOro

KayuyKa 1 pe3uHBI

2.4

AJKUHBI: cOcTaB U OCOOEHHOCTHU CTPOEHMSI, TOMOJIOTHUYECKUN PAl. ALETUIIEH —
OPOCTEHIINI IpPEACTaBUTENb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3NUECKUE U
XMMUYECKHE CBOMCTBA (peakLuu IMIPUPOBAHUS, TaJOr€HUPOBAHMS, THAPATALIUH,

rOpeHusi), MOJy4YeHUE U IPUMEHEHUE

2.5

Apenbl. bensonm: cocraB, cTpoeHue, (QU3MYECKUE W XUMUYECKHE CBOWCTBA
(peakuuy rajoreHMupoBaHMsI U HUTPOBAaHUS), IOJy4eHUE U TpuMeHeHue. Tomyour:
coCTaB, CTpoeHHe, (¢Hu3MYecKue U XUMHUYECKHe CBOMcTBa  (peakuuu
rajJloreHUPOBAaHUS W HUTPOBAHUs), IMOJY4YEHHE U MpUMEHEHue. TOKCHYHOCTh
apeHOB. ['eHeTHuecKkas CBs3b MEXKIy YIVIEBOAOPOAAMM, MPHUHAISKAIIMMHU K

pa3JIMYHBIM KJIaCCaM

2.6

[TpupoaHbIe UCTOYHUKHU YTIeBOA0OPOa0B. [IpupoaHbIii a3 U MOMyTHHIE HEQTIHBIE




ra3el. Hed1p u e€ mpoucxoxnenue. CrocoObl mepepaboTku HeTH: MeperoHka,
KPEKUHI (TePMHYCCKUM, KaTaJIMTU4YECKHil), muponu3. [IpoaykTel nepepaboTKu
HepTH, UX MPUMEHEHHE B TMPOMBIIUICHHOCTH U B ObITy. KameHHBI yrombp u

MPOJIYKTHI €0 TiepepadboTKu

Kucnopoaconepxanmiye opraHu4eckue coeTuHEHMs

3.1

[TpenenbHbIe OHOATOMHBIE COUPTHL. METaHOI U ATAHOJ: CTPOEHUE, PU3NYECKUE
U XUMHYECKHE  CBOMCTBa  (peakuMh ¢  aKTUBHBIMH  MeTaJlJlaMH,
rajJioreHOBOJIOpOJIaMHi, TOpEeHHE), MpHUMeHeHue. BomopoaHble CBA3H MEXKIY
MOJIEKYyJIaMU cnupToB. /leficTBMEe MeTaHOIa M 3TAHOJIAa HAa OpraHU3M YeJOBEKa.
MHoroaToMHbI€ CIIUPTHI. DTUICHTINKOJb U TJIMIEPUH: CTPOCHHE, (PU3UY ECKUE U
XMMHMUYECKHE CBOWCTBAa (B3aMMOJEHCTBHE CO  INEIOYHBIMH  MeETaJlJIaMH,
KayecTBEHHAas pPEaKlMs Ha MHOrOaTOMHBbIE CHMPTHI). JleficTBME Ha OpraHusm

YCJIOBCKaA. HpI/IMeHeHI/Ie rMOepruHa U OTUJICHT JIMKOJIA

3.2

denour: CTPOCHUEC  MOJICKYIJIbI, ¢)H3HHCCKH6 U XHUMHYECKHE CBOICTBA.

TokcuuHocTh (heHona. [Ipumenenne genona

3.3

Anbaerunpl ¥ KeToHbl. DOpManbIeru, aleTaabAera: CTPOCHHE, PU3NYECKHUE U
XUMUYECKHE CBOMCTBA (pEaklMu OKHCIECHUS M BOCCTAHOBJICHHS, KauE€CTBEHHbIC

peaxkuuu), NoJIy4eHre 1 MpUMEeHeHHe

3.4

OAHOOCHOBHBIE TpenebHble KapOOHOBBIE KUCIOTHL. MypaBpuHas M yKCycHas
KHCJIOTBL: CTpOEHHUE, PU3NYecKre 1 XUMUYecKre CBOWCTBa (CBOMCTBa, o01Ine s
Kjlacca KHUCJIOT, peakuus dSTepuukaiuu), TMOJIydeHHEe U IpPUMEHEHHE.
CreaprHOBast M OJIEMHOBAsI KMCIOTHI KaK MPEACTaBUTEIN BBICIINX KapOOHOBBIX

KHUCIOT. MBIIa KaKk COJIM BBICIINX Kap6OHOBbIX KHUCJIOT, UX MOIOIICC I[GI\/JICTBI/IG

3.5

Crnoxable 2(Upbl KaK TPOU3BOJIHBIC KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIIOKHBIX
a¢upoB. XKupsl. I'maponus xupos. I[Ipumenenue xupos. buonorudeckass posb

KUPOB

3.6

VYrineBonbl: cocTaB, Kiaccu(puKalus yriaieBogoB (MOHO-, IH- M IOJHCAaXapHIbl).
I'moko3a — mpocTeimmii MOHOcCaxapu: OCOOEHHOCTH CTPOCHHUS MOJIEKYIIbI,
¢du3uvecKkue U XMMUYECKHUE CBOMCTBA (B3auMoelicTBue ¢ ruapokcugom meau(ll),
OKHCIIGHHE aMMHa4YHbIM pacTBOopoM okcujga cepebpa(l), BoccraHoBieHUeE,
OpoKeHUe TIIIOKO3bl), HAXOXKACHHE B MPHPOAE, NMPUMEHEHHe, OMOIOoruyecKas
poab. @orocunTe3. OpyKTo3a Kak u3oMep IHOK03bl. Kpaxmaln u 1eiuioiao3a Kak
npupoaHsle noiaumepsl. CTpoeHue Kpaxmana M UEeJUI0JIo3bl. Puznueckue u

XUMHUYECKHE CBOMCTBA KpaxMaia (THIPOJIN3, KaUeCTBEHHAS PEAKIIHS C HOJI0M)

A30Tc0nep>i<amne OpPraHu4CCKHUC COCAMHCHUSA

4.1

AMMHOKHUCIOTEI KaK aM(i)OTepHI)IC OpraHn4YCCKUEC COCOAMHCHUAA. dusznyeckue u

XMMHMUYECKUE CBOMCTBAa aMHHOKHCIOT (Ha mpuMmepe IaMuMHA). buonormueckoe




3HAUYEHUE aMUHOKHUCIIOT. IlenTu bl

4.2

benkn kak mnpupoAHBIE BBICOKOMOJIEKYJSpHbIE coequHeHus. I[lepBuunasd,
BTOpUYHAsT U TpPETHYHAs CTPYKTypa OelKOB. XHMHUECKHE CBOMCTBA OEJIKOB:

TUAPOJIN3, ACHATYpalrs, KAHCCTBCHHBIC pCaKINN HA Oeku

BricokOMONEKyISIpHBIE COENMHEHUS

5.1

OCHOBHBIE TIOHSATHS XHMHHU BBICOKOMOJICKYJIIPHBIX COGHHHGHHﬁI MOHOMCEDp,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb MMOJIMMCPU3ALUN, CPCAHASA MOJICKYJIApHASA
Macca. OCHOBHBIC MCTOAbI CHHTE3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ —

noamMepusanus U MOJIMKOHACH Callust

5.2

9KCHepI/IMeHTaHBHH€ MCTOJbI HU3YUYCHHA BCIICCTB W HUX npeBpameHHﬁ:
O3HAaKOMJICHHUEC C 06pa3uaM1/1 MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMAcCC,

Kay4yKkoB. [lojlyueHHe CHHTETHUYECKOro Kay4yyKa U PE3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

TeopeTnueckre OCHOBbI XUMHH

1.1

XuUMHUYECKHid dreMeHT. AToM. Slapo aToMa, H30TONBL. DIJIEKTPOHHAS 000JIOYKA.
DHepreTuueckue YpoBHH, MOMAYPOBHH. ATOMHBIE OpOUTaH, S-, P-, U-3JIEMEHTHI.
Oco0eHHOCTH pacrpeeNieHus] AIEKTPOHOB 10 OPOUTAISAM B aTOMaxX JJEMEHTOB

HEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUIypallisi aTOMOB

1.2

ITepunonnuecknii 3akoH u [lepuoandeckas cucreMa XMMU4ECKHUX d1eMeHToB J[. M.
MenneneeBa. CBs3p nepuoguueckoro 3akoHa u [lepuoguueckoil cucTemsl
XxumMudeckux 3yieMeHToB J[.M1. MeHneneeBa ¢ COBPEMEHHOM TEOpPHEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHMsI CBOICTB XMMHUYECKHUX DJJIEMEHTOB H
00pa3yeMbIX HMMH MPOCTHIX MU CIIOKHBIX BEIIECTB IO TPYyNNaM U MEPUOJAM.

3HaueHue MEPUOJUIECCKOI'0 3aKOHA B pa3BUTUHU HAYKHU

1.3

Crpoenue BemiecTBa. XUMHYECKas CBSI3b. BuAbl XUMHUYECKOH  CBA3M
(koBazieHTHasT HEMOJISIpHAs W TOJNSpHAs, HMOHHAsA, MeTaummueckas). HoHBIL:
KaTHOHBI M aHMOHBI. MeXxaHNU3Mbl 00pa30BaHMs KOBAJIGCHTHOW XHUMHUUYECKOU CBS3H

(oOMeHHBIH U TOHOPHO-aKIeNTOPHBIH). BogopoaHas cBsi3b

1.4

BaneHTHOCTB. DIIeKTpOOTpULIATENBHOCTh. CTENEHb OKUCIEHUS

1.5

BemectBa MONEKYISIPHOIO M HEMOJIEKYJSIPHOTO CTPOEHMsSI. 3aKOH MOCTOSTHCTBA
COCTaBa BEIECTBA. UMbl KPUCTAIIIMUYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUMNA KPUCTALIMYECKOW pemeTku. IloHsATHE O auCIepCHBIX

cucreMax. VcTHHHBIE U KOJUIOMAHBIC PaCTBOPBI. MaccoBas J0JIs1 BCIICCTBA B




pacTtBope

1.6

Knaccudukanus Heoprannueckux coeauHennii. Homenknatypa HeopraHmueckux

BCIICCTB

1.7

XUMHAYECKas peaxkuusi. Knaccudukamms XUMUYECKUX peakuui B
HEOPraHMYECKOW W OPraHUYEeCKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BEIECTB,

3aKOH COXpaHCHUSA U NMPEBPALICHUA SOHEPIUU ITPU XUMHUYCCKUX PCAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMUYHbIX (PAKTOPOB

1.9

O6paTI/IMBIe pCaKIuu. XUMHYECKOe PaBHOBECHUC. q)aKTOpBI, BIMAOIIMEC Ha

COCTOSIHME XUMHUYecKoro paBHoBecus. [Ipunnun Jle [llatense

1.10

9J'IeKTpOJ'II/ITI/I‘IeCKa${ Jucconnanus. CunbHbBlE U cla0ble QJICKTPOJIATHI. Cpez[a
BOIHBIX paCTBOPOB BCIICCTB: KUCIAA, HeﬁTpaanaﬂ, menouHas. Peakiimyu HOHHOTO

oOMeHa

1.11

OKHCIUTEIbHO-BOCCTAHOBUTCILHBIC peakuuun

Heoprannueckas xumus

2.1

Hemeramnsl. [Tonoxenue HemeraiuioB B Ilepronnueckoil cucteMe XUMUYECKUX
anementoB JI.MI. MenneneeBa 1 0COOCGHHOCTH CTPOEHHUSI aTOMOB. DPuznyeckue

CBOMCTBa HEMETAJJIOB. AJIJIOTPONMS HEMETAJJIOB (Ha MpUMepe KUCIOPOoa, CEPHL,

tdocdopa u yrnepona)

2.2

XUMHUYECKUE CBOWCTBA BAKHEUIIMX HEMETAJJIOB (Tajlor€HOB, CEpbl, a30Ta,
dochopa, yraepoma W KpeMHHs) W HMX  COCOUHEHHH  (OKCHIOB,
KHCIIOPOJICOJEPIKAIIMUX KHUCIOT, BOJOPOAHBIX coenuHeHui). [lpumenenue

Ba)KHEUIIINX HEMETAJJIOB U UX COEAUHEHUN

2.3

Mertamnbl. [lonoxxenne MeramioB B Ilepmonudeckoil cucteMe XUMHUYECKHX
anemenToB J[.M. MenneneeBa. OcoOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOUEK
aToMO0B MeTtasuloB. O6uume ¢uznueckue cpoiicTBa MeTaioB. CrjiaBbl METaJUIOB.

DNEeKTPOXUMUYECKUH Pl HAIPSKEHUI METaJUIOB
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XUMHUYECKUE CBOWCTBA BaKHEUIMX META/UIOB (HATpUM, Kalaui, KaJlbIUi,
MarHuii, allOMUHUNA, IIUHK, XpOM, Kelle30, MeIb) U UX coequHeHuii. OOmue

CITOCOOBI MMOJIy4CHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTaJ1lJIOB B 6I>ITy N TCXHUKC

2.5

I'eneTnueckas CBSI3b HCOPraHu4YCCKUX BCIICCTB, IPUHAMICKAIINUX K pa3JIMYIHbIM

Kj1accaM

XUMUA U )KA3HD

3.1

Ponp xuMum B 0OECHEUEHUH SKOJIOTMYECKOH, DHEPreTHYEeCKON W MHUIIeBOU
0e30MacHOCTH, Pa3BUTHH MeIUIMHBL [[OHATHE O HAyYHBIX METOJAX MO3HAHMS

BCIICCTB U XUMHNYCCKUX peaxunﬁ

3.2

[IpencraBnenns 00 OOIMMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO IMOJYYEHUS




BAXKHEMIIMX BEUIECTB. YeENOBEK B MUpE BEIIECTB M MaTEpPUAJIOB: BAXKHEHIIUE
CTPOMTENBHBIE MaTepHasbl, KOHCTPYKLMOHHbIE MaTepuajbl, KPAaCKH, CTEKJIO,
KepaMHKa, MaTepuaibl Ul 3JICKTPOHMKH, HaHOMAaTEpUalibl, OpraHUYECKUE U

MUHEpaJbHbIE YIOOPEHHUS

3.3

XuMus ¥ 370pOBbE UEJOBEKA: TMpaBWJA WCIOJIb30BAHMS JIEKAPCTBEHHBIX
MperapaToB, MpaBuia 0€30MacHOr0 HCIIOJIb30BAHUS IIPEMapaToOB OBITOBONH XUMUU

B IOBCEIHEBHOM KU3HUA




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus. 10 knacc. I'abpuensu O.C., OctpoymoB W.I"., Cnankos C.A.
AxuuonepHoe obmiectBo «M3narensctBo «lIpocBenienre»
* Xumus. 11 knacc. I'abpuensia O.C., Octpoymon WN.I'., Cnagkos C.A.

AxrmmmonepHoe o6miectBo «M3narensctBo «IIpocBenieHues

METOIUYECKHUE MATEPHAJIBI JIVIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HMHTEPHET






