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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CpelHero ooOmero o0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanpbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickori denepanumny, TpeboBaHUN K pe3ylibTaTaM OCBOCHUS
benepanbHOl 00pa30BaTEIBPHOM MPOTpaMMbI CpeAHEro o0Iero oOpa3oBaHHS
(®OIT  COO), npencraBaeHHbIX B DegepalbHOM  rOCYJIapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KonHuenuuu mnpenogaBaHus
y4eOHOro mpeamera «XHUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
®denepanuy, peamu3yIOIIMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrPaMMbl, U
OCHOBHBIX TnoyokeHn «Ctparerun pa3BUTHS BocnuTaHus B Poccuiickoi
@®epneparuu Ha nepuon 1o 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0OB K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OIpPEIeICHHIO
oOmieit crpaTeruy 00y4YeHus, BOCIUTaHUS U Pa3BUTHS 00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aiig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHble nonoxkenuss ®I'OC COO o B3auMO0OOYCIOBIEHHOCTU LEJEH,
COJlep KaHMs, Pe3yJbTaTOB OOy4YeHUST W TPeOOBaHMA K YPOBHIO TIOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4YaeMOoe BBIITYCKHUKaMHU
00111e00pa30BaTEeIbHOM  OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CHIYXHT 3aBEpUIAIOLIMM 3TalloOM pealu3alud Ha
COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE KIIIOUEBBIX I[EHHOCTEH, NPUCYIIHUX
IEJIOCTHOM CHCTEME XUMHUYECKOTO o00pa3oBaHUsA. OTH I[EHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB NPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpbl
YEJIOBEeKa, a TaKKe SKOJOTMYEeCKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbI0 M TpPUPOAHOW cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
OoOy4JaroImuXcs Ha YPOBHE CPEAHETO 00Iero o0pa3oBaHus CPEACTBAMU YUEOHOTO
npeaMera «XHUMHS», COJEPXKAHUE M TOCTPOEHHE KOTOPOIrO OIpENEIEHbl B
nporpaMMe MO XMMHUU € Y4ETOM cCHenupUKd HAyKH XUMUHU, €€ 3HAYeHUsS B
NO3HAHUU TMPUPOJbI U B MaTEpPUAIbHOW »U3HHM OOIIECTBA, a TAKKE C YUETOM
o0mMX wened M MNPUHLMIOB, XAPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpeaHero oo1iero oopasoBanus B Poccuiickoit deneparuu.

XuUMHSI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyi0 pojib B
COBPEMEHHOW IUBUIIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MaTepuagbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHPOBAHUE PALMOHATIBLHOTO HAYYHOT'O MBIIIJIEHUS,
B CO3/IaHME LEJIOCTHOIO MPEJACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOBI M YEJIOBEKAa, KOTOpoe (POPMUPYETCS] B XMMHH Ha OCHOBE MOHMMAaHUS
BEIIECTBEHHOI'O COCTaBa OKPYXAIOLIEro MUpa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMU U BO3MOXXHBIMH 00JIACTSIMU PUMEHEHHS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHs cTaja
HEOTHEMJIEMOI 4aCThI0O MUPOBOM KYJIBTYPhl, HEOOXOUMBIM YCIOBUEM YCHEIIHOTO
TpyJla ¥ >KM3HU KaXJIoro ujieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3yjaresibHas, KaK HayKa BBICOKMX TEXHOJOTMW HampaBlieHa Ha pEIIeHHe
rJI00AJIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIIOBEYECTBA — ChIPbEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKO 0€30MaCHOCTH U OXPaHbI 3710POBbSI.

B cootBercTBUM ¢ OOmMIMMHU LEISIMH M OPUHLKIAMU CPEIHEro O0OIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YYEHUS!) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOOUMYK0 WM s BBIPA0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOIO BKJIKOYEHUS B JKU3Hb COLMYMa, IPOJOJIKECHHUS
00pa30BaHMsl B pa3IMYHbIX 00JaCTsIX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

CocraBnstomiuMu  nipemMeTa  «XUMHS»  SIBISIIOTCA  0a30Bble  KypCchl —
«Oprannveckas xumusi» U «OOwWas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHWM 10 HEOPTaHWYECKON XMMHUH (C BKIIOUEHHUEM 3HAHHUU U3 00IIeld XuMuu) U
opraHnyeckol xumuu. @opMHUPOBaHUE JAHHOM CUCTEMbl 3HAHUW NPU U3yYCHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pas3us
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumyeckas xumus» U «OOmas u
HEOpraHuyeckass XuMus» chopMmupoBaHa B IporpamMme MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TIOJIX0/la K M3Y4YCHHIO Yy4eOHOTro Marepuaia u oO0ycloBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpeleTEHHBIX
TEOPETUYECKHX YpOBHAX. Tak, B Kypce OpPraHMYecCKOW XHWMHH BELIECTBA
paccMaTpHBAaIOTCd HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHWYeCKHX
COCIMHEHHWH, a TakXe Ha YPOBHE CTEPEOXMMHYECKUX M  3JIEKTPOHHBIX
OpeJCTaBlIeHUd O cTpoeHun BemiecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEIMHEHHH. B Kypce OpraHuueckoil XHMHHM TOJYyYarOT pa3BUTHE
chopMHUpPOBAaHHEIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs NEPBOHAYATILHBIC
IPEJICTaBICHNUS O XUMUYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEeaKIuu.

[lon HOBBIM yrioMm 3peHHss B TIpeaMere «XuUMHs» 0a30BOro ypOBHS
paccMaTpuUBaeTCs M3YUYEHHBIH Ha YypOBHE OCHOBHOTO 0O01Iero oOpa3oBaHUs
TEOpETHUUECKHii MaTepuadl U (AKTOJIOTMUECKHE CBEACHHS O BEIIEeCTBAX U
XUMHYECKOl peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUS» OOYyYarOIIMMCSl MPEAOCTaBIAECTCS BO3MOKHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTUYECKUX MO3ULUH,



Iy0XKe TMOHATh HUCTOPUYECKOE HM3MEHEHHE (YHKUMH 3TOro 3aKkoHa — OT
obo0marome 10 00BICHSIONMIECH U MPOTHO3UPYIOIESH.

Envnas cucreMa 3HaHUN O Ba)XKHEMIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOICTBaX W MPUMEHEHUHU, a TAKKE O XMMHUYECKUX PEaKLUUsX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MNpOTeKaHus JomnoyiHsgercs B Kypcax 10 m 11 xkmaccos
IIEMEHTAMHM COJEpP)KaHUS, WMEIOIIUMH KYJbTYpPOJIOTHYECKUA U MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT IIOHMMAaHHUIO B3aMMOCBA3M XUMHH C
JPYTMMH HayKaMH, PacKpbIBalOT €€ POJib B IIO3HABATEIBHON W IPAKTHYECKOU
NeSATEeNbHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUA K IMPOIECCY
TBOpUYECTBA B O0JACTH TEOPUU M NMPAKTUUYECKUX MPUIOKEHUNA XUMHUH, TOMOTAOT
BBIITYCKHUKY OpPUEHTHPOBATbCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npobiieMax, CBA3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIUBATh MH(POPMAIUIO U
OPUMEHATh €€ I IIONOJHEHUsS 3HaHUM, pEelIEHUS WHTEIUIEKTYalIbHbIX U
HKCIIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3a/lay. B 1ienomM coaepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dopMupoBaHrue y 0OyYaroIIKUXCs MHPOBO33PEHUECKONM OCHOBBI Ul MOHUMAaHMS
¢unocodckux uleH, TaKuX Kak: MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOro U
OpPraHMYecKOro MHpa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HUX COCTABOM H
CTPOEHUEM, TI03HABAEMOCTh MPHUPOJHBIX SBICHUNA NyTEM OSKCHEpPUMEHTa W
pelIeHHs] MPOTUBOPEYMI MEXAy HOBbIMH (DaKTaMU U  TEOPETUUYECKUMU
IPEANOCHUIKAMH, OCO3HAHUE POJIM XMMUU B PELIEHUU 3KOJOTHYECKHX NpodieMm, a
Takke MpoleM cOepeKeHUsl FIHEPIeTUYECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPHUAJIOB.

B nmnnane pemieHus 3adad  BOCHUTAHUSA, PAa3BUTHS M COLUAIU3ALMH
oOy4Jaromuxcsd MNPUHATBIE MPOrPaMMOM IO XUMHUHU MOAXOAbl K OINpPENEICHUIO
COJCpKaHUS M TOCTPOEHUS TMpeAMeTa MpeayCMaTpuBaroT (hopMupoBaHUE
YHUBEpPCAJIbHBIX Y4EeOHBIX JEWCTBUH, HMEIOMMX 0a30Bo€ 3HAUYCHUE MJIs
pPa3NMYHBIX BHJOB JICSITENIBHOCTU: pEUIeHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTKH MHPOPMALIMK, HEOOXOAUMBIX JIJIsl MPUOOPETEHUS ONbITA MPAKTUYECKON
U HCCIENOBATENIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B npaktuke mnpenojgaBaHus XMMHM KaKk HAa YpPOBHE OCHOBHOT'O OOIIETro
o0pa30oBaHus, TaK U Ha YPOBHE CPEIHEr0 OOLIEro 00pa3oBaHus, IPHU ONMPEAETICHUH
COJIEpP)KATEJIbHOM XapaKTEpUCTUKHU LeJed HU3y4YeHHUs MpeaMeTa HalpaBICHHEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHUE OCHOB
XMMHYECKON HayKu Kak 00JacTH COBPEMEHHOT0 €CTECTBO3HAHMSI, MPAKTHUECKON
NEeSTENLHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOIMYECKOM TOYKHM 3pPEHHUS] TaKOM MOJAXOJ K ONpPENENCHUIO LeNed U3y4deHHs
IPEIMETA SABJISIETCS BIIOJIHE ONPABJIAHHBIM.



CorynacHO JaHHOM TOYKE 3PEHMS TJIABHBIMHU LIEJIAMH H3YyYEHHsS IPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

e (QopMHUpPOBaHME CHCTEMbl XHMHUYECKHMX 3HAHUH KaK  BaKHeuen
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPaA, B OCHOBE KOTOPOU
JeXAT KIIOYEBbIE MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME W IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MUPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHUE C UCTOpHEH
UX Pa3BUTHUSA U CTAHOBIICHHUS,

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELIECTB M XUMHUYECKUX pEaKLMi, HEOOXOAMMBIX [UIsl MNpUOOpEeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKUX SBJICHMI,
UMEIOINX MECTO B MPUPOJIE, B TPAKTUYECKON U IIOBCEIHEBHOM KU3HU;

e DPAa3BUTHE YMEHUH U CIIOCOOOB JI€ATEIbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBHII
0e30macHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsay ¢ sTtum, colepkaresibHasi XapaKTepUCTHKA LEJIeH U 3a1a4 U3y4EHHUs
IIpeIMETa B IPOrpaMMe 10 XUMHUH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME cpeaHero oobmiero odpazoBanus. CeroaHs B
IpenojJaBaHu XUMHM B  OoJiblIe  CTENEeHH OTHAETCS  MPEANOYTEHUE
IPAKTUYECKOH KOMIIOHEHTE COAEpKaHud OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alvi, BIaJCIOLIEro He
HaOOpOM 3HaHUM, a (YHKIUMOHAJIBHOW I'PAaMOTHOCTBIO, TO €CTh CIOCOOaMHU U
YMEHUSIMU aKTUBHOT'O MOJIYYEHHS 3HAHUW U NPUMEHEHHUS UX B pealbHOU KU3HU
JUISl peLIEHUS] TPAKTUYECKUX 3a/1a4.

B cBf3M C 3TUM OpU U3yYEHUM NpeaMeTra «XHMHs» JOMUHHUpPYIOLIEe
3HaYEHUE MPUOOPETAIOT TAKUE LU U 33Ja4H, KakK:

ajanrtanusi 00yJaromMxcsi K yCJIOBUSIM JTUHAMUYHO Pa3BHUBAIOIIErOCS MHpa,
dbopMHpOBaHWE  UHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATHIO TPAMOTHBIX
pELICHUIT B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CB3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopMmupoBaHue 'y O0OyYarolUMXCS  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETEHIIUI), WMEIOIIMUX YHUBEPCAIbHOE 3HAYEHHUE JUISl PA3IMYHBIX BHUIOB
NEeSATENbHOCTH: PEIIeHUs] MpoOJeM, MOUCKA, aHaIu3a U 00pabOTKM MH(pOpPMaLIUH,
HEOOXOJMMBIX JUIsl MPUOOPETEHUs ONbITa JAESATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKkKe I OLEHKH C MO3ULUI
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
IPOLIECCOB HA OPraHU3M YE€JIOBEKA U MPUPOAHYIO CPENY;



pa3BHUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00YUYarOIMMXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO MPHUOOPETATh HOBBIC
3HAHMSI IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTSIMH, UCIIOJIb30BaTh
COBPEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHUU JIJIsl MIOMCKA M aHajau3a y4eOHOU |
HAyYHO-TIOMYJISIPHOU MH(POPMAITUH XUMHUYECKOTO COICPIKAHMS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YUAIONTUXCSI ACCOIMATUBHOTO W JIOTHYECKOTO
MBIIIJIEHUS, HAOJIF01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
DKCIIEPUMCHTA;

BOCIIUTaHHWE Yy oOOydJarommxcs yOSKIEHHOCTH B TyMaHUCTHYECKOM
HAIPABICHHOCTH XWMHH, €€ BAXXHOW POJM B PEIICHUH TIOOATBHBIX MPOoOJIeM
PaIMOHAIIBHOTO MPUPOIONIOIB30BaHUS, TTOTIOTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJIMMOCTH OepexHOro
OTHONIICHUS K TPHPOAC M CBOEMY 3J0POBBIO, a TakKe MPHOOPETCHHUS OIbITa
WCIIOJIb30BAHUS TIOJYYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydyeObHOM maHe cpenHero oOmiero oOpa3oBaHUA MpeaMeT «XUMUS
©a30BOTr0 YpOBHS BXOAWT B COCTaB MpeaMeTHOU obmactu «EcTecTBeHHO-HAYYHBIE
IPEIMETED).

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUSI XUMUH, HA 0230BOM YPOBHE
CpeaHero ooIero oopa3zoBanus, coctapiser 68 yacos: B 10 xiacce — 34 gaca (1
yac B Heenro), B 11 kimacce — 34 yaca (1 gac B Hefenio).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernuyeckue 0CHOBbI OPraHUYECKOM XUMUH

[Ipenqmer opraHn4ecKON XUMHUU: €€ BOSHUKHOBEHHUE, PAa3BUTHE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MATEpUANIOB. TeOopus CTPOEHUS OPraHUYECKUX
coenunenuid A. M. bytiepoBa, €€ ocHOBHbIE M00XKeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHWYecKuX BemecTB. ['omonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPTraHWYECKUX COCTMHEHUAX — OJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBnenne o kiaccupUKalMu OpraHndeckux BemlecTB. HomeHkmarypa
OPraHMYECKUX COCJUHEHUN (CUCTEeMaTHYecKas) W TpHUBUAIbHBIC HAa3BaHUS
BAKHEHUIIINX NPEICTABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HX IPEBPAILCHUN:
O3HaKOMJIEHHE C oOpa3laMy OpraHMYECKHUX BEIIECTB M MaTepualaMu Ha HX
OCHOBE, MOJEJIMPOBAHUE MOJEKYJI OPraHMYECKUX BEIIECTB, HAOJIIOJCHHUE H
OMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPraHUYECKUX BEILIECTB
MIpU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUMU psan. MeraH u 3TaH —
IpOCTEUIIne MPEICTABUTENN aJIKaHOB: (U3MYECKHE U XUMHUYECKHE CBOICTBa
(peakuuu 3aMelleHHs] U TOPEHHs), HAXOXXIEHUE B MPUPOJE, MOIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PAN. DTUIEH U NPONWIECH —
IpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3NYECKHE W XHMHYECKUE CBOMCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTalMd, OKUCJIEHUS U
MOJINMEPHU3AIIIH ), TOTYyYEHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u MerunOyraaueH-1,3: cTpoeHue, BaKHEWIIUE
XUMUYECKHE CBOMCTBa (peakuus noiaumepusanuu). [lomyyeHue CHHTETHYECKOIO
Kay4yyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psll. AlleTUIICH
— TMPOCTEHIINIA TpPEeICTaBUTENb AQJIKMHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, rajJOT€HUPOBAHUS, THApaTALH,
TrOpEHUs), NOJyYEHUE U TPUMEHEHUE.

Apenbl. benzoin: cocraB, cTpoeHue, (pU3NYECKUE U XMMHMUYECKHE CBOMCTBA
(peakiuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJyYeHUE U MpUMeHeHue. Tonyon:
cocmaes, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2anN02eHUPOBANUsL U HUMPOBAHUS), NONyYyeHue U npumeHeHue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKANMMHA K
Pa3JIMYHBIM KJIaCCaM.

IIpuponHble HUCTOYHMKU YIIEBOAOPOAOB. IIpupoaHblii ra3 W IOIYTHBIC
HedTanble ra3pl. Hedte um e€ mpoucxoxnenue. Crnocodbl nepepabOTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUU, KaTalUTUYECKui), mupoaus. I[lpomykrsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbI#
yToJIb U IPOAYKTHI €T0 MepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMsS BEIIECTB M HX IPEBpAIICHUIL:
O3HAKOMJIEHHME C o0pa3lamM IUIacTMacc, KaydyyKOB M PpE3HHBI, KOJUIEKIUH
«Heptp» u  «Yroas», MOAEIMPOBAHUE  MOJEKYJ  YIJIEBOJOPOJOB H
raJIOr€HONPON3BOAHBIX, ITPOBEICHUE MPAKTUYECKON pabOThl: MONTyYEHHE STUIICHA

Y U3yYEHUE €TO CBOMCTB.

Pacuérnble 3aauu.

Bblunciiennss 1Mo yYpaBHEHHIO XHMMHMYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IIPOAYKTa PEAKIMU 10 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB MM IPOIYKTOB PEAKLIUN).

Kucsiopoaconepxkamue opranu4ecKue CoeAMHEHUA

IIpenenbHple OMHOATOMHBIE CHUPTHL. MeETaHOJI U 3TAaHOJN: CTPOECHHUE,
bu3nueckue M XMMHYECKHE CBOWCTBA (peaklUuMh C aKTUBHBIMU METaJlIaMH,
raJIor€HOBOJIOPOJaMH, TOpEHUe), NpUMeHeHHe. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. J/IelicTBHE METaHOJIa U ATAaHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbl€  CHOUPTBL. OJTWICHIJMKOIb W  TNIMLEPUH: CTPOCHUE,
bu3nueckue W XUMUYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO LICIOYHBIMU
MeTajllaMH, KaueCTBEHHas PEaKUus Ha MHOTOAaTOMHBIE crHpThI). JleiicTBue Ha
OpraHusM 4esnoBeka. [I[puMenenne rmunepusa u STUICHTJIMKOIIS.

deHon: cTpoeHHE MOJIEKYNbl, (QU3NYECKUE U XHUMHUYECKHE CBOMCTBA.
Toxcuunocts penona. [Ipumenenne genona.

Anpneruapl U Kkemowuwvl. DopManpleruj, auneTAIbAETUN: CTPOCHHUE,
(bu3nyuecKue W XMMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTAHOBJIECHMS,
Ka4ECTBEHHBIE PEAKIIMN ), IOJYyUYEHUE U TPUMEHEHUE.

OIHOOCHOBHBIE TMpeliebHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAs U
YKCyCHasi KHCJIOTBI: CTpOCHHE, (PU3NYECKHe U XMMHUYECKHUE CBOMCTBa (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakius dTepuuKaiim), MoTyyeHue u IpuMeHEHHeE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHCJOT. MblTa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHUE.

CrnoxHble >QUpbl Kak TPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cioxHbIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb XKUPOB.



YrimeBogel:  cocTaB, KiaccHpUKamms ~— YreBogoB  (MOHO-, TU- U
nonrcaxapupl). ['JF0Kko3a — mpocTeInii MOHOCaXapuI: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBa (B3aUMOJECUCTBHE C
rugpokcuaom meau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OpOXKEHUE TJIIOKO3bl), HAXOXKJACHUE B MPHUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupogHbie noauMepbl. CTpoeHUe Kpaxmaia U
HeuoNio3bpl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAsI PEAKIUs C UOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHMsS] BEIIECTB M HUX MpPEBpallCHUN:
MpOBe/ICHHEe, HAOJIOJICHHE W OINHMCAHHWE JEMOHCTPAIIMOHHBIX OTBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE STaHOJa
okcugoM Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBHUE TIIMIIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) u ruapokcuaom wmemu(ll), B3aumoneilicTBue Kpaxmalia € HOJIOM),
MPOBEICHHUE MTPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnblie 3agaun.

Bblunciienns 1Mo YpaBHEHHIO XWUMHUYECKOW peakuuu (Mmacchl, 00BEMa,
KOJINYECTBA MCXOJHOI0 BEIIECTBA WJIM MPOJAYKTa PEAKIHUH MO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIINH ).

A30TcoziepKale OpraHnuecKrue COeTMHEHHUS.

AMMHOKHCIIOTHI KaKk am(pOTepHbIe Ooprannueckue coeauHeHus. dOusnyeckue
U XUMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMepe IuiuHa). buomorudeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak NpuUpoOAHBIE BBICOKOMOJIEKYJISIpHbIE coeanHeHusd. llepBuuHnas,
BTOpUYHAsl M TPETUYHAs CTPyKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIC PEAKIINK HA OCJIKU.

OKCIepUMEHTAIbHBIE METOJIbI M3yYECHHS BEIIECTB W HMX IPEBpaICHUN:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATYypallusi OEIKOB MpHU
HArpEBaHWM, IIBETHBIC PEAKIIUU OCITKOB.

BbicokomoJieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIC TOHSATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPU3ALIUM, CPEAHSAS MOJICKYJIsIpHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
MOJIMMEPHU3ALUS U TTOJTUKOHICHCALIUS.

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHS] BEIIECTB M WX MpPEBpallCHUN:
O3HAKOMJICHHE C 00pa3laMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeamMeTHbIE CBA3H.



Peanu3anus MeXIpeIMETHBIX CBA3EH NPHU U3YYEHHH OPTaHMYECKOM XMMHH B
10 kyacce OCYLIECTBIIETCS YEpe3 HCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W IOHITHUH, SBJISIOIIUXCS CUCTEMHBIMHU JUI OTIECIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DaKT, rUIoTE3a,
3aKOH, TE€OpHsl, aHAJIU3, CHUHTE3, KJacCU(pUKalus, NEPUOJUIHOCTb, HAOIIOJEHUE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJIETTUPOBAHME.

®dusnka: Mmarepus, DJHEprus, Macca, aTroM, DJIEKTPOH, MOJEKYyIa,
HPHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE
BEILECTBA, (PU3NUECKUE BEIUUYHHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTaHHU3ME,
¢doTocuHTE3, OMOJOTMYECKH AaKTHUBHBIE BellecTBa (OENKH, YIJIEBOIBI, KHUPBHI,
(dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
PECYPCBL.

TexHonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MHUTaHUS,
MOIOLIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE ITPEnaparsl, MaTepHUaIIbl U3
HCKYCCTBEHHbBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMMHU

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTUYeCKHe YPOBHH, MOIypOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpesieNieHusl 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpAIKsi aTOMOB.

[lepnoanueckuii 3akoH u I[lepuoanyeckasl cucreMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEPUOINYECKOTO 3aKOHA U [leproamyeckon cCUCTEMBI
xuMu4eckux snaeMeHToB Jl. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOICTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYINaM H TEpPHUOJaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenune BemiecTBa. XUMHUYECKAs CBSI3b. BHIBI XUMHYECKOW CBA3U
(KOBaJIeHTHAs] HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHHA KOBAJIEHTHOM XWUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akienTopHbeiil). BogopogHas cBsi3b. BalleHTHOCTh. DJEKTPOOTPUIIATEIHHOCTD.
Crenenp okuciieHus. IOHBI: KATHOHBI U AHUOHBI.



BemecTtBa  MOJEKYJSIPHOIO M HEMOJIEKYJISIPHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT THUIIA KPUCTAUIMYECKON PEIIETKH.

[lonaTe O nucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Homenknatypa
HEOPraHUYECKUX BEIIECTB. | e€HEeTHYeCcKass CBA3b HEOPraHWYECKUX BEIIECTB,
IPUHAIEKAINX K Pa3IMYHBIM KJIACCAM.

Xumuueckas — peakuusa. Kiaccuukanmss — XMUMHYECKMX — peaknuil B
HEOPraHUYECKOM M OpPraHWYECKOW XMMHM. 3aKOH COXPAHEHWs MACChl BEILECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SJHEPTUHN IIPYU XUMAYECKUX PEAKLIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTuMble
peakuuu. XuUMHYECKoe paBHOBecHe. DakTOpbl, BIMSIOLIME HAa COCTOSHUE
XUMHU4ecKoro pasHoBecus. [Ipunnun Jle [larense.

Onexkrposutuyeckas nuccouuanusa. CuiibHbIe U ciadble 3neKTpoanThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCas, HEUTPaIbHAas, EJIOYHA.

OKHCIIUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIIEpUMEHTANIBHBIE METOJbl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XxuMuueckux sneMeHtoB [, .
MenpeneeBay, U3ydyeHUE MOJEIEH KPUCTAIMYECKUX PEIIETOK, HAONIOJACHUE U
OIKCAaHUE JIEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3iokKeHUe NepOKCHIa
BOJIOpPOJIa B IIPUCYTCTBUU KaTaJIM3aTOPA, OIIPEAEICHNE CPEIbl PACTBOPOB BEIIECTB
C TOMONIbI0 YHHUBEPCAIBHOIO HWHJIUKATOpAa, pEaKIMH HOHHOTO OOMEHa),
IIPOBEICHUE MPAKTUUYECKON padboThl «BiausHue pa3inyHbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIUN.

Pacuérnsle 3anaun.

Pacuérel 10 ypaBHEHMSAM XUMHYECKHUX pEaKUuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM IIOHATHS «MACCOBAas
JIOJISI BELIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilonoxenue HemerasmioB B llepuognueckon — cucreme
xumuueckux siemeHtoB JI. M. MenneneeBa U O0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMmepe
KHCJIOpO/Ia, cepbl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX HEMETAJIOB (TaJOr€HOB, CEphl, a30Ta,
docthopa, yriepoga U KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOCOIEPKAIIUX KUCTIOT, BOJOPOAHBIX COETMHEHUN).

[IpuMeHeHnEe Ba)XHENIIMX HEMETAIIOB U UX COEUHEHH.



Merannsl. [lomoxenne meramioB B [lepruonnueckon cucTeMe XUMHUYECKHUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MetajuioB. O6mue usnyeckue cBoicTBa MeTamioB. CrijlaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN PSJI HANIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOWCTBA BAXKHEHUIIUX METAUIOB (HATPHM, KaJui, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUHN.

OO6mue crmocoObl MmomydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAIbHBIE METO/Ibl M3YUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
M3YUYCHHUE KOJUIEKIMU «MeTamibl U CIUIaBbD», 00pa3llOB HEMETAIOB, pELICHUE
HKCIIEPUMEHTAIBHBIX 3a7a4, HAOJIOJICHUE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
7a060paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCH]IA ATIOMUHUSA C PACTBOpaAMU
KHUCIIOT U IeJ04YeH, KaYeCTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

PacuétHrle 3agaun.

Pacuétbl Maccel BeliecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacu€Tsl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEET MPUMECH.

XuMus U ’KU3Hb

Ponp xuMum B 00€CrieYEeHUU SKOJIOTUYECKOM, SHEPreTUYECKON U MHUILEBOM
0€30MacHOCTH, Pa3BUTHH MEIUIMHBL. [IOHSATHE O HAyYHBIX METOJAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPHUHIUIIAX TPOMBIILIEHHOTO
MOJTY4YECHUS BAXKHEUIINX BEIIECTB.

YenoBek B MHpE BEIIECTB W MATEPUANIOB: BAXHEUIIME CTPOUTEIBbHBIC
Marepuaibl, KOHCTPYKIHMOHHBIE MATE€pPHabl, KpPACKH, CTEKJIO, KEpaMHKa,
Marepuaibl s JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPTaHUYECKUE U MHUHEpaJIbHbIC
yaoOpeHus.

XuMHUSIT U 3I0POBBE YEJIOBEKA: IMPABWJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia 0€30MacHOr0 MCIOIb30BaHUs MpPEenapaToB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMEeTHbIE CBA3U.

Peanuzainus ~ MeXnpeAMETHBIX  CBA3€W TNpU  U3YYCHUH  OOmed
HEOpPraHU4eCKOrW XuMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Y€pe3 UCIOJIb30BAHUE KAK
OOILIMX €CTECTBEHHO-HAYYHBIX TMOHSITUH, TaK W TOHSATUM, SBISIOUIUXCS
CUCTEMHBIMH JUJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmMe eCTEeCTBEHHO-HAY4YHBIE TMOHSTHS: HAay4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, Kiaccupukaius, MepUOJUYHOCTh, HaAOIIOJICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHNUE, SIBJICHHUE.



dusuka: maTepus, YIHEPIHsi, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEUIeCTBA, (PM3NYECKHE BETUYMHBI U €IUHHIIBI MX
U3MEPEHHSI, CKOPOCTb.

buosnorus: kinerka, opraHusM, 3KocucTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
PECypCHI.

TexHomOTHSA: XUMUYECKasi MPOMBIIIIEHHOCTh, METaJLTyprusi, POU3BOICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEIbCKOXO3AWCTBEHHOE MPOU3BOJCTBO, MHUIIIEBAs
IPOMBILUIEHHOCTh,  (papMalleBTUYECKasi  NPOMBILUICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKUX MpernapaToB, IPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTepHaJIOB,
3IIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XMMUWNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
oOy4YarolmuUMHCsl TporpaMM CpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJMEeTHbIM H MOpeaMeTHhIM). HaydHo-MeToauueckol OCHOBOM st
pa3pabOTKU TJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOTPAMM CPEIHETO OOIIero
00pa30BaHUs SBJISIETCS] CUCTEMHO-/IEATETbHOCTHBINA MOAXO/.

B COOTBETCTBUM C CHCTEMHO-ACITEIBHOCTHBIM TIOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MpeaMeTa «XHUMHs» Ha ypPOBHE CpEIHEro
o011ero oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOIINE:

OCO3HAaHHE OOYYAIONIUMHUCS POCCHHCKOW TIpakKTaHCKOW HMJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTPEIECIICHHIO;

HaJU4Yue MOTUBAIIMHU K 00YUCHHUIO;

[[€JICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KITFOUEBBIX IICHHOCTEW W MCTOPUUYECKHUX TPAJAUIIMKA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYalONIUXCs PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU yCTAHOBKaMU, MPUCYIIMMH ILEJIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJu4Yue MPaBOCO3HAHUS HKOJOTHUUECKON KYJIbTYypbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH KU3HEHHBIE MIAHBI.

JIn4HOCTHBIE pEe3yNbTaThl OCBOCHHUS IpeaMera «XHUMHS» JOCTUTAOTCA B
CAMHCTBE YYEOHOM U BOCHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJieaJaMU POCCUHCKOrO TPa)KJAaHCKOro OOLIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMKW W  TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpoIleccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
00y4Jaromuxcs.

JIugyHOCTHBIE pe3yibTaThl OCBOCHUSA MpeaMeTa «XUMHs»  OTPaXKarT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEILHON ¥ TMPAKTHYECCKOW JEATEIHLHOCTH
OOyJaroIuXCs M0 peaTu3aliy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxIaHCKOT0 BOCIIMTAHMS:

OCO3HAHUS 00YUYaIOIIMMUCA CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTAaBICHUS O COLUMAJbHBIX HOPMAax MW MOpaBUiIaX MEKINYHOCTHBIX
OTHOILICHUM B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JAESATEIBHOCTH INPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATEJBHBIX 3ajay, BBHINOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY M
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUEOHOU A TENbHOCTH;

2) IATPUOTUYECKOr0 BOCIIUTAHUA:

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacJIEIUIO
OTEUYECTBEHHON XUMUHU;

YBaXEHUSI K MPOLECCY TBOpUECTBAa B OOJACTH TEOPUH U MPAKTHUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOrO, YTO JOCTHXKEHHS HAyKH €CTh pPe3yJbTaT
JUINTENbHBIX ~ HAOJIOEHUH, KPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX  IOHCKOB,
IOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

WHTEpeca M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUU M MOCIEIYIOIEM
aHanu3e MH(OpMALUU O MEPEAOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILIEHUs, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJIEHUE M IOCTYIKHM CBOUX TOBApHILEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHWE MOCJIEACTBUU 3THUX
MOCTYIIKOB;

4) gpopmMupoBaHus KYJbTYPHbI 310POBbS:

NOHMMaHHUs IEHHOCTEH 370poBOro W 0Oe30macHoOro obpas3a >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DHM3HUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMto/IeHUs1 TpaBui 0€30MacHOro oOpalleHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€e3011acHOro MOBEJCHUS B CUTYaIUsIX, YTPOKAIOIIMUX 3JOPOBBIO U JKU3HU JIIOJEH;

OCO3HAHMS TMOCHEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YyHOTpeOJIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIBCKON
NEeSTeIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOpPUYECKOM M  JOpyrux BUAax
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE YYacTUE B PEIICHUM MPaKTUYECKUX 3aaad
COILIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUIO0 MPOPECCUil Pa3IudHOro pojia, B TOM
YKCJI€ HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUM 10 XUMHUH;

YBaXEHUS K TPYY, JIIOASIM TPyJa U pe3yibTaTaM TPYAOBOM e TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHAMBUIYATbHON TpPACKTOPUH
oOpaszoBanus, Oyaymiel mpodeccur M peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB U
oTpeOHOCTEH 00ITIeCTBa;

6) IKOJIOrHYECKOTr0 BOCIIUTAHMS

HKOJIOTHUYECKHU 11€J€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBaHMS KM3HU Ha 3€MIIE;

MOHUMAHUS TJIO0OATBHOTO XapaKTepa SKOJOTUYECKUX TPOOJIeM, BIUSHUS
HSKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIBHON CPEIbI;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH  JUIS
pelieHust BOPOCOB PallMOHAIBHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOIO HENPHATHS JIEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAOUIEH
MPUPOJHON Cpelle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKHUE
MOCJIC/ICTBUS NMPEANPUHUMAEMBIX ACHCTBUIN U MPEIOTBPAIIATh UX;

HaJU4Usl Pa3BUTOTO SKOJIOTHYECKOT0 MBIIICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTIbITA NEeSATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHMKATUBHON M COIMAIbHON
MPAKTUKE, CIOCOOHOCTH W yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJICOJOTUHU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH,

MOHUMAaHUSl CIeMU(PUKA XUMHUM KaK HAyKH, OCO3HaHUS €& poiu B
GbopMHpPOBAaHUY PAIMOHATBFHOTO HAYYHOTO MBINIJICHUS, CO3JIaHWU IIEJIOCTHOTO
npeCTaBiIeHUs] 00 OKpY’KarollleM MHUPE KaK O €IUHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUHM JUISI COBPEMEHHOM
MUBWIM3ALMK: B €€ TYMaHHUCTHUYECKON HAMpaBJICHHOCTH W BaXXHOW poOJIM B
CO3/IJaHUU HOBOMW 0a3bl MaTepUaIbHON KYJIbTYPBI, PEIICHUU TJIO0ATBHBIX MPOOIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECICUEHUU YCIOBUMN
YCHENIHOTO TPyAa U OKOJOTUYECKA KOMQPOPTHOM IKM3HU KaXKIOTO UJIEHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHHUMAaHUS CYHIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh



MOJTy9aeMbIe 3HAHUS JJIS1 aHAIN3a U OOBSICHEHUS SIBIICHUIA OKPYKAIOIIETO MUpPA U
MPOUCXOMSIINX B HEM U3MEHEHHM, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKIFOYCHHS Ha
OCHOBE HAy4YHBIX (AKTOB W UMEIONIMXCA JaHHBIX C [EJbI0 TOTYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XHMHYCCKUE 3HAHHS ISl
penieHus MpoOJIeM B pealbHBIX KU3HEHHBIX CUTYAITUX;

MHTEpEeca K TTO3HAHUIO U UCCIIEA0BATEIbCKON EATeIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY  00Opa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUH 110 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMU ITOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM Tpy/Aa B pa3au4HbIX chepax mpodeccruoHaIbHOMI
NESTETHHOCTH.

METANIPEAMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOCHUS y4eOHOTO TpeaMera «XuMus» Ha
YPOBHE CpeJHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMBIC  JUIS  (OPMHUPOBAHUS  MHPOBO33PCHHS  OOYYaAIOIIHUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHUS, OTpaXKaroIue
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeNU(PUKYy METOJOB TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, SHEPIHs, SBICHUE,
Ipolece, CUCTeMa, Hay4YHbIH (akT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCCAOBAHNE, HAOIIOCHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

yHUBEpCaIbHBIC YUCOHBIC NEeHCTBHs (TO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PEryJISITUBHBIE), oOecreunBaroue (dopMHpoBaHuE (yHKIHOHATBHOM
IPaMOTHOCTH U COIIMAJIbHOM KOMITIETEHIIUU 00Yy4aroUINXCs;
CIIOCOOHOCTB oOyuarommxcs UCII0JIB30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JEUCTBUSA B IIO3HABATEIBHOW U COLMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble Pe3yiabTaThl OTPAXalT OBJAJECHHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETrYJATHUBHBIMU
JICUCTBUSIMU.

OBaanenne YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEILHBIMU
AEeUCTBUAMMU:

1) 6a30Bble JJOrMYeECKHUeE JeiiCTBHS:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

OMpEeNeNATh 1NN JACATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABICHHBIMU IEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHMUI MNPHUEMBI JTIOTMYECKOTO MBIIUICHUS —
BBIJICJIATh XAPAKTEPHbIC MPU3HAKU TMOHSATUM U yCTAaHABIMBATh HUX B3aUMOCBS3b,



UCIIO0JIb30BaTh COOTBETCTBYIOIIME MOHATHS 1JI1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUU MJI KJIacCU(PUKAIIMU BEIIECTB H
XAMUYECKUX PEAKLINM;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3W MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyX JAeHUS (MHAYKTUBHbIC, JETyKTHUBHBIC, IO
aHAJIOTUH), BBISABIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpUBASMbBIX
SABJICHUSX, DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh B MPOLIECCE MO3HAHUS, UCTIONb3YEMbIe B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATE MOCIBHBIC TIPEACTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas ¢opMyJia, ypaBHEHHE XHMHYCCKOU
peaKkIuyu — TMpU PEIICHUH Y4YEeOHBIX IMO3HABATEIBHBIX W NPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJCJIbHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IO3HAHUSI BEIIECTB U XUMHUYECKHUX
peaKLHnii;

bopMyIMpOBATH IEJH U 33J1a4l UCCIICIOBAHMS, UCTIOIh30BaTh TOCTABJICHHbIC
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCTBE HWHCTPYMEHTA
MMO3HAHUS W OCHOBBI JJI1 (DPOPMHUPOBAHMS THIOTE3bI IO MPOBEPKE MPABHUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIaJIETh HABBIKAMHU CaMOCTOSTEJIPHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 332 XOJI0M
mporiecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynibTar, (HopMyIupoBaTh
0000I11IeHUSI U BBIBOJIBI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOCIIaHHOMN PaboTeE;

npuoOpeTaTh OMBIT YYEHUUECKON HCCIETOBATENIbCKOM W MPOEKTHOM
JEATEIbHOCTH, TPOSBISATh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ay, NPUMEHEHUIO Pa3IU4HbIX
METOJ0B MO3HAHHS.

3) pabora ¢ uHpopManmeii:

OPUECHTHPOBATLCA B PA3JIUYHBIX HCTOYHMKAX uHPopManuu (Hay4dHO-
NONyJIsIpHAast JIUTepaTypa XUMHUUYECKOTO COJIEpXKaHUsI, CIPaBOYHBIE MMOCOOUS,
pecypcel MHTEpHETa), aHaTM3upOBaTh WH(DOPMAIIUIO PA3IUYHBIX BUAOB U (OpM
MpeJICTaBICHHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



(GbOopMyIMpPOBATh 3aMPOCHl U MPUMEHSTH PA3JTMYHBIE METOJbI MPU TIOUCKE H
orbope wmHpOpPMAIMKA, HEOOXOAUMOW IS BBINOJHEHHUS YYCOHBIX 3aja4
OTpPEICNIEHHOIO THUIIA;

npuoOOpeTaTh OMBIT KCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3IUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATETTLHO  BBIOMpATh  ONTHUMATBHYIO  (GOpMY  TPEACTABICHHUS
uHdopmaIu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KadyecTBE CpeAcTBa NpU pabdoTe C
XUMUYECKON wuH(poOpMaIMeil: NpPUMEHATh MEXIpeAMEeTHble ((dusuyeckue u
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIBI, (pOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIATYPY;

WCIIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HATJISATHOCTH.

OBj1ajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU J€HCTBUSAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIAae€MOU TeMbI B XOJ€ rajora u/uin
JTUCKYCCHHW,  BBICKa3bIBaTh  HWaAEH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEIHHO BBITIOJTHEHHS TPEIJIOKEHHOHN 3a/1a4H;

BBICTYNIaTh C MpE3eHTAIMell pe3yiabTaTOB IM03HABATEIILHON NESITEIbHOCTH,
TIOJIYYCHHBIX CAaMOCTOSATEIBLHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMTOJTHECHUT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECCKOW PabOThI 1O MCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alid y9eOHOTo MpoeKTa U (hOPMYyIUPOBATH BBEIBOIBI
10 pe3yJibTaTaM MPOBEAEHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0/J1e 00CYX/IeHUSI © 0OMEHA MHEHUSIMHU.

OBj1ajieHH e YHUBEPCAJIbHBIMH PEryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSITENIHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO I103HABATEIIbHYIO
NEeSATENBHOCTh, Ompenessis e€ Ienu W 3aJavyd, KOHTPOJHUPOBATH W TIO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MPEAJaraéMblii ajiropuT™M JACHCTBUM MpuU
BBITIOJIHEHUU YYEOHBIX U HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh Hambosee
3(h(HEKTUBHBIN CIOCO0 HMX pEHICHUS ¢ YYETOM TIOJNYyYCHHS HOBBIX 3HAHUH O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISTH CAMOKOHTPOJb CBOEH JEATEIHPHOCTH Ha OCHOBE CaMOAaHaIn3a
¥ CaMOOILICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEGHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOPMUPOBAHHOCTb  NPEACTAaBICHUM O XUMHUUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHHM B TIO3HAHUM SIBICHUUN



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJbTypbl JIMYHOCTH, €&
(GYHKIIMOHATBHON I'PaMOTHOCTH, HEOOXOIMMOM JIsl peIIeHUs TPAKTUYECKUX 3a]1a4
U JKOJOIM4e€CKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0OPOBBIO M MPUPOAHOMN
cpexe;

BJIQJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroOlMe TMOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIA, BAJIECHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, XUMHUYECKas
CBSI3b, CTPYKTYpHasi (opmyina (pa3BEpHyTas U COKpall€HHAs), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIJIEpPOJHBbIA cKener, (yHKIHOHAIbHAs TpyIIa,
paauKai, U30Mepusi, H30MEpPbl, TOMOJOTUYECKHI Psii, TOMOJIOTH, YIJIEBOJOPOBI,
KHCIIOPOJ, U Aa30TCOJEpXKAIINE COEAMHEHHS, MOHOMEp, IOJHMMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannyeckux BemectB A. M. byTiepoBa, 3aKk0OH COXpaHEHMsI Macchl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SA3BIK XUMHUU; MHUPOBO33PEHUECKUE 3HaHUS,
JeXallie B OCHOBE NOHMUMAaHUS NPUYUHHOCTA U CUCTEMHOCTH XWUMHUYECKHX
SBIICHUH, (PAKTOJOTHYECKHE CBEIEHUS O CBOWCTBAxX, COCTaBe, IOIYYCHHU U
0€30I1acHOM HCIOJb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
IPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEpHbIC MPU3HAKU MOHSATHUH,
yCTaHaBJIMBaTh UX B3aMMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSITHS MPHU
OIMCAHMH COCTaBa, CTPOCHHUS U MPEBPAILECHUI OPraHUYECKUX COEIMHEHMIA;

C(OpMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
COCTaBIICHUSI MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMya OpraHMYECKMX BEUIECTB W YPABHEHUH XUMHUYECKUX PpPEaKLUH,
W3rOTaBJIMBATh MOJAEIA MOJIEKYJ] OPraHUYECKUX BEIIECTB IS WLIIOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

Cc(pOPMUPOBAHHOCTh YMEHHUH YyCTaHaBIUBATh MPHUHAJICKHOCTh H3YyUEHHBIX
OPraHMYEeCKUX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OIpEACTIEHHOMY
KJIaccy/Tpynne coeAuHeHUu (yrieBOJOpOAbl, KHUCJIOPOJI M a30TCOAEpIKalue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUA 110
cuctematuueckoit HomeHknatype (IUPAC), a Takke NpUBOJIUTH TPUBHAIBHBIE
Ha3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOMMWICH, alleTHUJIEH,
ATWJICHIJIMKONb, TNHIEPUH, (eHos, (hopMallbIeru, alueTaablIerul, MypaBbrUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBASI KUCIIOTA, CTE€APUHOBAs KMCIIOTA, TJI0KO03a,
bpykTO3a, KpaxMas, LeJIi0103a, TIUIHH);

C()OPMUPOBAHHOCTh YMEHMsI ONPENCNATh BUIbl XMMHUYECKOM CBSI3U B
OpPraHUYECKUX COCAMHEHUSAX (OAMHAPHbBIC U KPAaTHBIE);



chOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. BytiepoBa ais o0bsICHEHHs] 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHUSI MaCChl BEILIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3uYecKkre M XUMHUYECKHE CBOMCTBA TUIMHUYHBIX MPEACTABUTENICH Ppa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, ATUJIEH, MPOIWIICH, AalEeTUJICH,
Oyramuen-1,3, mermnOyramueH-1,3, OSH30J, METAaHOJ, STAaHOJ], ITHUJICHIJIMKOJb,
TIIMLIEpUH, (EHOJ, aleTalbIeruja, MypaBbuHash M YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxmaJl, IIeJUTI0103a, AMUHOYKCYCHAsl KUCII0TAa), WILTIOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XMMHUYECKHX pPEaKIHUi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

chOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
CoIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX TIEepepadOTKU U
MPaKTUYECKOE TPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOPMUPOBAHHOCTb YMEHUM MPOBOAUTH BBIYHCICHUS 1O XUMHUUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WM TPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WM MPOTYKTOB PEaAKIUH);

c(hOpMUPOBAHHOCTh YMEHHMM BJIaJ€Th CUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJ[aX HAYYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYCHHUH BEIIECTB U
XUMUYECKUX SBJICHUN (HaOI0IeHNEe, H3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE),
UCIIOJb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAaHMS ISl TOPUHATHS PELICHHN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

chOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPaBUIIa MOTH30BAHUS XUMUIECKOM
MOCy/I0l U JTa0OpaTOPHBIM O0OpPYAOBaHUEM, a TAKXKE IpaBWiia OOpalleHus: ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH IO BBITIOJHEHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHHUHN IIJITAHUPOBATh U BBIMOJHATH XUMHUYECKUU
AKCHEPUMEHT (MIPEBPALIEHUS] OPraHUYECKUX BEIIECTB NPU HATPEBAHUH, TIOJIyYEHUE
TUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKHUX
BEILIECTB, JICHaTypauus OCJIKOB MpH HAarpeBaHUH, I[BETHBIC PEaKIMu OEIKOB) B
COOTBETCTBUM C TIpaBUJIAaMHU TEXHHMKH O€30MacHOCTH TIpU OOpaIlllEHUH C
BEIIECTBAMU U JIaDOPaTOPHBIM OOOpPYJOBAaHHUEM, TPEACTABISATh PE3YyJbTAThl
XUMUYECKOTO OKCTIEpUMEHTa B (OopMe 3amucl ypaBHEHHWH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIU3UPOBATh XUMHUUECKYIO
uH(pOpMAIMIO, MOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, HTEpHET U ApyTHX);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  MpaBWjia  JKOJOTHUYECKH
1eaecoo0pa3Horo MOBEJASHUS B OBITY M TPYJIOBOM JACATEIRHOCTH B IEJAX
COXPAHEHHUSI CBOETO 3JI0POBbSI U OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JICMCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEILIECTB, MOoHUMasi cMmbicha mokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W MNPEAOTBPALICHHUS KX BPEAHOTO BO3JCUCTBUS HA OPraHu3M
YEeJIOBEKA;

JUIS 00YYaroIIUXCsl ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHUS BEIICCTB U
XAMUYECKUX SIBJICHHM;

JUIS  CIICTBIX M CIIA0OBHIAAIIMX OOYYaloIMMXCS: YMEHHE HMCIOJIb30BaTh
penbedHO-TOUCUHYIO cHcTeMy oOo3HaueHui JI. bpaiinsa ms 3anmucu XMMHAYECKUX

bopmyi.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XAMUS» OTPaKaroT:

c(hOPMUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMHU B TO3HAHUU SIBIICHUU
npuponbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUs MPAKTUYECKUX 3a]1a4
M DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKIIKOYAET:
OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKHH 3JEMEHT, aToM, W30ToIm, S-, pP-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAs CBS3b
(KoBaJIeHTHAs1, MOHHAs, METAJUIMYECKasi, BOJOPO/IHAS ), KpUCTAJUIMYECKAsl PEIIETKa,
TUNBl  XUMHUYECKUX  PEAKIMH, PacTBOpP, DJICKTPOIMUTHI, HEIJICKTPOJUTHI,
ANEKTPOJUTHYECKAST JIUCCOLUAIMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHYECKOM peakiuv, XHMHYECKOE€ DPABHOBECHE); TEOPUM W 3aKOHBI (TEopus
AJIEKTPOIUTUYECKON Auccorumanuu, nepuoanyeckuii 3akoH JI. M. MeHnneneena,
3aKOH COXpPaHECHUS MACChl BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPAILCHUS SHEPTUU
NpU XUMHUYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN S3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHHUS NPUYMHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJIOTMYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYCHUH M 0€30IMaCHOM HCIOJb30BAHUH BAKHEHIIIMX HEOPTaHUYECKUX
BEILIECTB B OBITY U NMPAKTUYECKON JEATEIbHOCTH YETIOBEKa;



c(OpMUPOBAHHOCTh YMEHUU BBISIBIATH XapaKTEepHbIE MPU3HAKH TOHATHUH,
yCTaHaBJIMBAaTh UX B3aWMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS NPHU
ONMMCAaHUN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUI;

c(OpMHUPOBAHHOCTh YMEHHUI HCIOJIb30BAaTh XMUMHYECKYI0 CHMBOJIUKY IS
cocTtaBiieHuss (GOpMyJ BELIECTB M  YPAaBHEHMM XMMHYECKUX  pPEaKLUH,
cucremarndeckyro HomeHknarypy (IlUPAC) u tpuBnanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid TIa3, YIVIEKMCIBIA ra3, aMMHaK, raméHas
U3BECTh, HETAIIEHAS! U3BECTh, IUThEBAs COMIA, TUPUT U JIPyTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OINpPEAENATh BaJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHHUSX PA3IUYHOrO COCTaBa, BUJA XUMHYECKOU
CBs3M (KOBaJEHTHAs, HOHHAs, METAJUINYECKasl, BOJOPOAHAs) B COEAUHEHUAX, THII
KPUCTAJNINYECKON PEIIETKM KOHKPETHOrO BeEIllecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs, METAJUIMYECKas), XapakTep Cpeibl B BOAHBIX paCTBOpPaxX HEOPTaHUYECKUX
COCIUHCHUM,

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBAaTh NPUHAIIEKHOCTD
HEOPraHUYECKUX BELIECTB IO KX COCTaBY K OIpeneaEHHOMY KIacCy/TpyIine
COEIMHEHUN (MPOCTHIE BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCHJbI, OCHOBaHUS,
KHUCIIOTBI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICH MEPUOIUYECKOr0o 3akoHa /I,
N. MenpaeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATH3UPYIONIYI0, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (QYHKIIUY;

chOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1-4 mnepuonoB Ilepuoanueckoid CUCTEMBI
xuMuueckux syemMeHToB JI. M. MenneneeBa, WCHONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opouTanny, «QHEPIreTHYECKHE YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M UX COEIMHEHUN
110 nepuoaam u rpymnnam llepuoanueckon cucreMbl XUMHUECKUX deMeHToB [[. 1.
Menneneena;

c(hOpMUPOBAHHOCTb yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIKE
XUMUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB  pa3JIMYHBIX  KIIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHYECKOW CBS3M MEXKAY HEOPraHWYECKUMU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(UUIHUPOBATH XMUMHUYECKUE DPEAKIUU IO
pa3IUYHBIM IpHU3HAKaM (YUCIy M COCTaBy pEarupyrolldX BEIIECTB, TEMJIOBOMY
b deKTy peaxiuy, W3MEHEHUIO CTEMeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKkuu, y4acTUIO KaTaanu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUW COCTABJISITH YPaBHEHUS DPEAKUUN pa3IHMUHbIX
THUIIOB, MOJHbIE U COKPAIIEHHbIE YPABHEHHS PEAaKLIMii HOHHOTO 0OMEHa, YUYUThIBas
YCIJIOBHSL, IPU KOTOPBIX 3TU PEAKLIUHU UAYT A0 KOHIIA;



chOPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, TOITBEPIKIAIOIIHC
KAUEeCTBEHHBI COCTAaB pPAa3JUYHbIX HEOPTraHUYECKUX BEILIECTB, pPACIO3HABATh
ONBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIME B BOJAHBIX PACTBOpPAX HEOPraHUUYECKUX
BEILIECTB;

c(hOPMUPOBAHHOCTb YMEHHMH  pPACKPBIBATh  CYIIHOCTh  OKHCJIHUTEIHHO-
BOCCTAaHOBUTEJIHHBIX PEAKIUA TOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATHUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBSACHITH 3aBUCMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT pa3uyHbIX (AaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOI'0 PaBHOBECHUS
B 3aBUCHMOCTH OT BHelTHero Bo3aeictsus (mpuniui Jle [larensbe);

chOpMHUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUYECKHE TIPOIECCHI,
JIeKalIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUsS CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHHIUIAX U
HKOJIOTUUECKUX MPOoOIeMax XUMUUECKOTO MTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUYKCICHUSI C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUI Ta30B
MIPU XUMUYECKUX PEaKIHMIX, MAaCChl BEIIECTBA WM 00BhEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B pEaKIUU
BEILIECTB, TEIJIOBOTO 3(¢deKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHMS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUI COOJI0IaTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM
MOCY/ZIOM MU J1TabOpaTOpHBIM O0OpYJOBaHHWEM, a TaK)Ke IpaBWiIa OOpalleHUs ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OTBITOB;

chOpMHPOBAHHOCTh yMEHHWH TUTAHUPOBATh W BBITIOJHATh XWMHYCCKHM
AKCHEPUMEHT (pa3yioKEeHUE MEepOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTaau3aTropa,
OMpENIENICHUE Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBI  YHHUBEPCAIBHOTO
WHJMKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIluw,
peaklUud MOHHOrO OOMEHa, KAayeCTBEHHbIE peaklMH Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 Mo
teMam «Mertamnb»y u «HeMmeramne») B COOTBETCTBUM C MpPaBHIAMH TEXHHUKU
0€30MmacHOCTU TIpU OOpaIlleHUH ¢ BEIIECTBAMU U Ja0OPaTOPHBIM 000PY/I0BAHHEM,
NPEACTaBIATh PE3YyJbTaThl XMMHUYECKOTO OKCIEpUMEHTa B (opMe 3amucu
YpPaBHEHHI COOTBETCTBYIOIIMX pPEAKUUM U (HOPMYIUPOBATH BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

chOpMHUPOBAHHOCTh yMEHUN KPUTHUYECKU AHAIM3UPOBATH XHUMHUUYECKYIO
uHpopMalMIo, TMOJy4aeMyl M3 pa3HbIX MCTOYHHUKOB (CpEJCTBAa MacCOBOMU
KOMMYHUKaIK, HTEepHET U Apyrux);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  MpaBWjia  JKOJOTHUYECKH
1eaecoo0pa3Horo TOBEACHHUS B OBITY W TPYJIOBOM JACATEIRHOCTH B IEIAX
COXPAHEHHUSI CBOETO 3JI0POBbSI U OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMAaCHOCTh BO3CHUCTBHS Ha KMBBIE OPTaHU3MBbI ONPEEIEHHBIX BEIECTB, TOHUMAS
cmbicn mokazarenst [IJIK, mosicHATh Ha mnpumepax CrocoObl yYMEHBIICHUS U
MpeAOTBPAICHUSI UX BPEHOTO BO3/ICHCTBUSI HA OPraHU3M YEJIOBEKA;

JUIS 00YYaroIUXCS ¢ OrpaHWYSHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX II03HAHWS BEIIECTB U
XUMHYECKUX SBICHUH,

JUISL CIIETBIX M CJIa0OBUIASIIMX OOYYaroIMXCs: YMEHHUE UCIOIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiinsa ms 3anmucu XMMHAYeCKUX

dbopmy.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KIIACC
KoanuecTBo 4acos DJIeKTPOHHbIE
HaumenoBaHue pa3ie/ioB U TeM (uudpossbie)
Ne ni/m Konrpoabnubie IIpakTnuyeckue
NMpOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3jen 1. TeopeTnueckue 0OCHOBBI OPraHUYeCKO XMMHUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Hroro no pazneny 3
Paznen 2. Yriaesoaopoansl
2.1 [IpenenbHbIe yIiI€BOAOPOALI — AJKAHBI 2
99 HemnpenenpHbIe yriieBOIOPOIBI: aTKEHBI, 5 1
' AJIKaIMEHBI, AJTKUHBI
2.3 ApomMaTHYEeCKUE YTIIEBOIOPOIbI 2
54 [IpupoaHbIe HICTOYHUKH YTIIEBOJOPOIOB U 3 1
' ux rnepepaboTka
Hroro mo pazneny 13
Pasnen 3. Kucsiopoacoaep:xkainiue oprannieckue coeJuHeHUs
3.1 Crupter. @enon 3
Anpnerunsl. KapOOHOBBIE KUCIOTHI.
3.2 P 7 1

CrnoxHble 3¢upbl
3.3 VrineBoasl 3 2



Wtoro no pazneny

Pa3nea 4. AzoTcoaepikanue OpraHu4ecKue coeJHHEeHHs

4.1 AMuHBI. AMUHOKHUCIIOTEL. benku
Uroro no pazgeny

Pa3pnen 5. BeicOKOMOJIEKY ISIPHBIE COCAMHECHUS

51 [Tnactmaccel. Kayuyku. Bomokna

Hroro no paszneny

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

13

34



11 KUIACC

HanmMeHoBaHMe pa3/ieioB U TeM
NporpamMMbl

Ne i/

Pasnen 1. TeopeTnueckue 0CHOBBI XUMHM

Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [leproanueckas cuCTeMa XUMHUYECKHUX
anemeHnToB /JI. 1. Menaeneesa

12 Crtpoenue BemniecTBa. MHOrooOpasue
' BEIIECTB

1.3 XUMUYECKUE peakiuu
Hroro no paszneny

Pa3nea 2. Heoprannueckasi XuMust
2.1 Mertanisl
2.2 Hewmeranmnsl

23 CBsI3b HEOPIraHMYECKHMX ¥ OPIraHMIECKHX
' BEIIIECTB

Htoro no pazneny

Paznea 3. Xumus u :KN3HbL

3.1 XuMHUSA U KU3HD

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

KoanuyecTBO 4acoB

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(uudgposbie)
o0pa3oBaTte/ibHbIE

pecypchbl






IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosmnuecTBo yacos JIeKTPOHHbIE
Ne ara u¢poBbie
n/n Tema ypoxa Bcero Konrpoaprbte  Ipaxririeckie fll3y'leHI/Iﬂ :)lﬁl()l:lI;OBaTeﬂLHme
padoThI padoThI pecypenI

[IpenmeT opraHuuecKOM XUMUH, €€ 1

BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE

Teopust CTpOEHUS OPraHUYECKUX

coemuaeHuiit A. M. Bytneposa, eé 1

OCHOBHBIC TTOJIOKEHUS

[IpencraBnenue o KiIaccuPpuKauu

opraHuyeckux BemiecTB. Homenknarypa 1

(cuctemaTuyeckas) U TpUBUAIbHBIC

Ha3BaHUS OPTaHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOEHHUE, 1

TOMOJIOTUYECKUH PST

Mertan u 3TaH — npocTeuime 1

MIpeICTaBUTENH aJIKaHOB

AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1

DTUJIECH U IPOMUICH — MpoCTeiine 1

MpEeACTaBUTEIN AIKEHOB

[Ipaktrueckas padorta Ne 1. «Ilomydenue 1 1

ATHJIEHA U U3yUYEHUE eT0 CBONCTBY

Ankanuensl. bytaauen-1,3 u

MetminOyTanuen-1,3. [lonyuyenne 1

CUHTETUYECKOTO KayuyKa U pEe3HHbI



10

11

12

13

14

15

16

17

18

19

20

21
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AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,
TOMOJIOTMUECKUHN psil. ALETHIIEH —
MIPOCTEUIINN NTPEICTABUTEND AKUHOB
Boluncnenus no ypaBHEHUIO XUMHUYECKON
peakuuu

Apenbl: 6eH301 U TosyoJl. TOKCHYHOCTh
apeHoB

I'enernueckas cBsA3b yIiI€eBOAOPOJIOB,
MPUHAUIEKAIUX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIE HCTOYHUKH YIIIEBOAOPOIOB:
MIPUPOIHBIN ra3 U MOMyTHbIE He(TAHbIE
ras3sl, HeTh ¥ MMPOAYKTHI €€ mepepaboTKu
[IpupoiHbIE ICTOYHUKH YTJIEBOIOPOIOB:
MIPUPOIHBIH ra3 U NOMyTHbIE HEPTIHBIE
rassl, HeTh ¥ MPOAYKTHI €€ mepepaboTKu
Kontponbnas paboTa mo pazaeny
«YTIIEBOAOPOIBD

[IpenenpHbIE OIHOATOMHBIE CITUPTBHI:
METaHOJI 1 3TaHoJ. BosopoaHas cBs3b
MHOroaroMHble CIUPTHI: ITUICHIIIUKONIb U
[JIMLEPUH

@DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NUECKUE
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE
Anbreruasl: popManbaerua 1
aneTanpaeru. AleTOH

OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
KHUCJIOTBhI: MypaBbHHAasl U YKCyCHast

[IpakTrueckas pabota Ne 2. «CBoiicTBa



23

24

25

26

27

28

29

30

31

32

pacTBopa YKCYCHOM KHCIOTBD»

CTeapI/IHOBaH H OJICMHOBAs KHUCJIOThI, KaK
IpeaACTaBUTCIIU BBICIIUX Kap6OHOBI>IX
KHUCIIOT

ana KaK COJIN BBICIIINX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBIE

CrnosxHbie 3(UpHI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. | MAPOIU3 CIIOKHBIX
3¢upoB

XKupsl: TuIpOIN3, MPUMEHEHHE,
OuooruYecKas poib KHUPOB

VYrneBoabl: cocTaB, KjlacCUPUKaIUS.
Baxneiime npeacTaBuTeNn: TI0K03a,
¢bpykTo3a, caxapos3a

Kpaxmai u nemirono3a kak npupoHbie
MOJINMEPBI

KonrtponbHas pabota no pasaerny
«Kucnopoaconepxaiinue opraHuuecKue
coenuHeHUs»/ Beepoccuiickas
IpoBepoyHas pabora

OO1m1ast XapaKTEepUCTHKA a30TCOACPIKALIIX
OpPTraHUYECKUX COCTUHEHUN /
Bcepoccuiickas mpoBepouHas padbota
AMUHBI: METUJIAMUH U aHUJIHH
AMUHOKHUCIIOTHI KaK aM(QOTEpHbIE
OpraHMYECKHUE COETUHEHUS, UX
Ouonorudeckoe 3HadeHue. [lentuapr.
benku kak nmpupogHbIe



BBICOKOMOJICKYJISIPHBIC COCIMHCHU A

OCHOBHBIE TTOHSATHSA XUMHHI

33
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN
OcCHOBHBIE METO/IbI CUHTE3A

34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUM.

[ImacTMaccel, KaydyKH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KUIACC

Kosan4yecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIE

padoThI padoThI pecypenI

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaius aTOMOB

Ilepuonnueckut 3akoH u [lepuoanueckas
CUCTEMa XMMUYECKUX 31eMeHTOB /[, U.
Menpeneesa, uX CBA3b C COBPEMEHHON
TEOPHEN CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB
XUMHMYECKHUX JIEMEHTOB U UX COEIMHEHUM 10
rpynnam u nepuogam. 3HaueHue
TIEPUOINIECKOTO 3aKOHA U CUCTEMBI
xumudeckux dyemenToB [[.M. Meneneena B
Pa3BUTHHU HAYKH

Crpoenue BemiecTBa. XMMHUUYECKasi CBSI3b, €€
BUJIbI; MEXaHU3MBI 00pa30BaHUS 1
KOBAJIEHTHOM CBSI3U. BogopoiHas cBs3b

BanieHTHOCTB. DNEKTPOOTPULIATETLHOCTD.
CreneHb okucieHus. BelecTBa
MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUSA

[TonsiTHe O NUCTIEPCHBIX CUCTEMAX.

HctuHHbBIE U KOMIOUIHBIE PACTBOPHI. 1
MaccoBas 1015 BElecTBa B pacTBOpe
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Krnaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX coeMHEHU. [ eneTnueckas
CBSI3b HEOPraHMYECKHUX BEIIECTB, Pa3IMYHbBIX
KJIaCCOB

Knaccudukanus XuMHuecKux peakuui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLECHNS SHEPTUU IIPH
XUMHUYECKHUX PEAKIUAX

Ckopoctb peakuuu. OOpaTumMble peakuu.
XUMHUYECKOE PABHOBECUE

[Tpaktrueckas padorta Ne 1. «Bnusiaue
pa3IMYHbIX (haKTOPOB HA CKOPOCTh
XUMUYECKON PEAKIIUN»

DnekTpoiauTHdeckas qucconuarys. [lonsrue
0 BoJIopoiHOM Tokasarene (PH) pacTBopa.
Peakiiun nonHoro oomeHna. ['maponm3
OpPraHMYECKUX U HEOPTraHMUYECKHUX BEIIECTB

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonsarue o6 anekTponuze
pacIuiaBoB U pacTBOPOB CoJieit

Kontposnbnas paboTa mo pazaeny
«TCOpeTI/I‘-IeCKI/Ie OCHOBBI XUMUN)

Meraubl, ux nosioxxenue B [lepuoanueckoit
CHUCTEME XMMHUUYECKUX 31eMeHTOB /J[. 1.
MemeneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOIMEe PU3NISCKUE CBOMCTBA
METaJJIOB
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CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH AL
HaIIpsHKEHUN METaJlIOB

XHUMHYECKHE CBOMCTBA BayKHEHIITNX
METaJUIOB (HATPHiA, Kalmuil, KalblIUH, MarHuH,
QTIOMUHUN) U UX COSTMHEHUHN

XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCIUHEHUN

XUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U uX
COCTUHEHUN

[Ipaktuyeckas pabora Ne 2. "Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME
«Mertamby»"

HeMmeTtanisl, uX monoXKeHHUE B
[Tepronuueckoit cucteMe XMMUYECKUX
anemenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHSI aTOMOB

®u3nYeCKre CBOKWCTBA HEMETAIIIOB.
AJIOTpOnHs HEMETAJUIOB (Ha IpuMepe
KHCJIOpOJia, cepbl, hocdopa u yrieposia)
XHWMHYECKUE CBOMCTBA IAJIONEHOB, CEPhI U UX
COCTMHEHUN

XuMHUecKue cBOICTBa a30T1a, Gpochopa u ux
COCTUHEHUN

XHUMHUYECKHUE CBOICTBA yriaepoa, KpEMHUS U
UX COeOUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX

COCIMHEHUN

O0001IeHYE ¥ cCUCTEMATU3ALM 3HAHUI IO
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Tteme «HemeTtaniwy. Beruuciaenus mo
YPaBHEHUSIM XUMHUYECKUX PEAKLIUN U
TEPMOXUMHYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TEME
"Hemeramnsl"»

KontposbHas padoTa mo TeMam «MeTasuib
u «HemeTtamne»

HeopraHquCKI/Ie 1 OPraHU4CCKHUEC KUCIIOTHI.
HeopraHquCKI/Ie 1 OPraHUYCCKHUE OCHOBAHUA

AmdoTtepHble HEOPraHU4YeCKue U
opraHuyeckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB

Ponb xumuu B 00ecrieueHHn 3KO.HOFPI‘ICCK01>1,
BHCpFCTI/I‘{eCKOﬁ U IHIIEBO 6C3OHaCHOCTI/I,
Pa3BUTHU MCIAUTTUHBI

[IpencraBiaeHuss 06 0OIMMX HAYIHBIX
MPHUHIIMITAX TPOMBIIUICHHOTO MOTYYSHHUS
Ba)KHEHIIINX BEIIECTB

Yenosek B MHPE BEIIECCTB U MaTCpPHUAIOB

XHMUS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34






IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM IPOT'PAMMBI

10 KIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTarTa

1

1.1

1.2

1.3

1.4

IIpoBepsiemble NpeAMeTHBIE Pe3yIbTAThl 0CBOCHHS OCHOBHOI
o0pa3oBaTeIbHOM NPOrpaMMBbI CpeiHero o01ero od0pa3oBanus

TeopeTnueckne OCHOBbI OPraHUYeCKON XUMHUU

CdhopmupoBaHHOCTh MPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAyYHOW KapTHUHbl MHpA, POJM XUMUU B TIO3HAHUU
SABIIGHUH TPUPOJbI, B (POPMHUPOBAHUHM MBIIUICHUS U KYJIbTYpPbI
TUIHOCTH, €€ (YHKIMOHAIBHOM TPAMOTHOCTH, HEOOXOIWMOMN ISt
pelIeHUsT TPAKTHYECKUX 3aJad W OSKOJIOTHYEeCKH OO0OOCHOBAHHOTO

OTHOLLIEHHUS K CBOEMY 37I0POBBIO U IPUPOJIHOM cpelie

BnageHnue cuCTEMOM XUMHUYECKMX 3HAHUH, KOTOpas BKIIKOYACT:
OCHOBOIIOJIATal0IINe HIOHSTHS (Monekyna, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHYECKasl CBS3b,
MOJIb, MOJISIpHAs Macca, MOJIIPHBIA OOBEM, YTJIEPOAHBIN CKEJET,
byHKUMOHANBHAS ~ TpyHNa,  paJuKkans,  H30Mepusi,  H30MEpbI,
TOMOJIOTUYECKUN PpAl, TOMOJOIH, YIJIEBOIOPOABI, KHCIOPOA- U
a30TcoJlepKallue COEJUHEHUs, OMOJIOTMYECKH AKTHBHBIE BEILECTBA
(YyrneBogpbl, JKUpPBI, OEJNKH), MOHOMEp, MOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUHM U 3aKOHBI (TEopHs
XMUMHUYECKOro cTpoeHust opranmdeckux semects A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHUH, (DaKTOIOTHYECKHe
CBEIICHUSI O CBOMCTBAaX, COCTaBe, IIOJy4eHMH U O€30IacCHOM
UCIIOJb30BaHNN BAXXHEMIINX HEOPraHMYECKMX U  OPraHUYECKUX

BCIICCTB B 6I>ITy n HpaKTquCKOﬁ ACATCIIBHOCTH YCIIOBCKaA

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIITE  XAPAKTCPHBIC TMPU3HAKU
HOHHTHﬁ, YCTaHABJIUBATDH ux B3alMOCBA3b, HCIIOJIB30BAaTh
COOTBCTCTBYIOIIHUE IIOHATUA IIPpU OIHCAHHUU COCTaBa, CTPOCHUA U

MPEBPALLICHUN OPraHUYECKUX COCTMHEHUIN

c(OPMHPOBAHHOCTh YMEHUH HCIOIB30BaTh XUMUYECKYIO CHMBOJIHKY
JUISL COCTAaBJICHHUS MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaméHHON) (opMyn OpraHMYECKUX BEIIECTB U ypaBHEHUH
XUMHUYECKHUX PeaKIuil, U3rOTaBIMBaTh MOJEIN MOJIEKYJ OpraHMYECKUX
BEUIECTB I WUIIOCTPALUU WX XMMHUYECKOIO U MPOCTPAHCTBEHHOI'O

CTPOCHUS



1.5

1.5

1.6

2.1

2.2

2.3

2.4

3.1

ChopMuUpOBaHHOCTh ~ YMEHHMH  YCTaHABIUBATh  IMPHHAIJICKHOCTD
U3yYCHHBIX OPraHMYECKHX BEIIECTB 10 UX COCTaBy M CTPOCHHIO K
onpenenéHHOMYy Kiaccy (Tpynme) coeauHeHUuH (YIJIeBOIOPO/IBI,
KHACJIOPOA ¥ a30TCOAEP)KAIMe COEAMHEHUS, BBICOKOMOJICKYJISPHBIE
COGI[I/IHCHI/IH), JaBaThb UM Ha3BaHUs 110 CHUCTEMAaTU4YECKOU

Homenknatype (IUPAC)

C(bOpMI/IpOBaHHOCTL YMCHUA ONPCACIIATh BUABI XUMHYECKOM CBS3U B

OpPraHUYECKUX COSAMHEHUSX (OJUHAPHBIC U KPaTHbIE)

ChopmupoBaHHOCT,  YMEHHUSI TPUMEHSATH: TOJOXKEHUS  TEOpUHU
CTpoeHHsI opranndyeckux BemectB A.M. BytnepoBa mis oObscHeHus
3aBUCMMOCTH CBOWCTB BEIIECTB OT WX COCTaBa M CTPOEHUS;, 3aKOH

COXpPaHCHHUA MACChl BCIICCTB

VYraesomopoasl.  Kucnoponcoxepikammie U a30TconepiKaiiue

OpraHNU4YC€CKUC COCAUHCHUA. BBICOKOMOJ'ICKyJIﬂpHBIe COCAMHCHUA

CdhopmupoBaHHOCT, YMEHUW TNPUBOAUTH TPUBHUAIBHBIC HAa3BaAHUS
OTJICTIbHBIX OpPraHMYECKHX BEIIECTB (ITWUJICH, MPOMWICH, aleTUJICH,
STUJICHTJIUKOJIb, TIULEPUH, (EeHOd, (OopMalbIerua, ameTalbIerHI,
MypaBbHHAs KHCJOTa, YKCYCHas KHCJIOTa, OJICMHOBAas KHCIIOTA,
CTeapuHOBas KHUCJIOTa, TJIIOKO3a, (PpyKTO3a, Kpaxmall, IIeJUTII03a,
TJTUITUH)

ChopmupoBaHHOCT, YMEHHI XapaKTEpU30BaTh COCTaB, CTPOCHHE,
bU3MYEeCKHe W XUMHUYECKHE CBOWCTBA THITMYHBIX MpEICTAaBUTEEH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, JTHIICH,
MpONWIIEH, aneTuieH, OyrtaaueH-1,3, merunOyranuen-1,3, OeH3zon,
METaHOJ, ATAHOJ, STWJICHIJIMKOIb, TIUIEPHH, (EHON, areTaabIerus,
MypaBbHHAsS M YKCyCHasi KHCJIOTBI, TJIFOKO3a, KpaxMmall, IEeJUT0I03a,

aMUHOYKCYCHasl KUCJIOTa)

ChopmupoBaHHOCTH yMEHHSI HILTIOCTPUPOBATh T€HETHYECKYIO CBS3b
MEXIy  TUINWYHBIMH  TPEACTABUTEISIMH  Pa3IMYHBIX  KJIACCOB
OpPraHWYECKHUX BEIIECTB YPABHEHHUSIMU COOTBETCTBYIOIIUX XUMHUECKUX

peaKImii ¢ UCIOIB30BaHUEM CTPYKTYPHBIX (OPMYII

CdhopmMupoBaHHOCTH YMEHUS XapaKTepu30BaTh UCTOYHUKU
YTJIEBOJOPOAHOTO ChIPbs (HEPTH, MIPUPOJHBIH T'a3, yroib), CIOCOOBI UX

nepepaboTKH U MPAKTHYECKOE MPUMEHEHHE MPOTYKTOB IMepepadoTKH
XUMHUA U KU3HB. PacuéTrl

CdopMHUpOBaHHOCTH YMEHUN BIAJETh CUCTEMOW 3HAHMK 00 OCHOBHBIX

MCTOAax HAYYHOTI'O IMO3HAHHA, UCIIOJB3YEMBIX B XUMUHN IIPU U3YUCHUHN



3.2

3.3

3.4

3.5

3.6

11 KVIACC

Kon
NpoBePsSIeMOro

BEUIECTB W XHUMUYECKUX sIBIeHUH (HAOMOJIeHWe, U3MEepeHHe,
JKCIIEPUMEHT, MOJEJIMPOBAHUE), HCIIOJIb30BATh CHUCTEMHBIE
XUMUYECKHE 3HAaHWA Ui TNPUHATHS PEHIEHMH B  KOHKPETHBIX

JKM3HCHHBIX CUTyalludaX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHHUEM

ChopMupOBaHHOCTh yMEHHH COOJIOJATh MpaBHJIA  IOJIb30BAHHUS
XMUMHUYECKON MOCYAOH M J1abOpaTOpHBIM OOOPYJOBaHUEM, a TaKXKe
npaBuia oOpaleHHs ¢ BEIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSAMHU

1O BBIIIOJIHECHUIO J'Ia60paT0pHBIX XUMHNYCCKHUX OIIBITOB

CdhopmupoBaHHOCTH YMEHUI TUIAHUPOBATH U BBIMIOJIHATH XUMUYECKUAN
AKCIIEPUMEHT (IIPEeBpalCHHs] OPTaHUYECKUX BEIIECTB IIPU HAarpeBaHUH,
MOJTy4Y€HHUE 3TUJIEHA U U3yUYEHHUE €ro CBOICTB, KAUeCTBEHHbIE PEAKIIMU
OpPraHMYECKUX BELIECTB, JECHATypalus OEIKOB IpU HarpeBaHUH,
[[BETHbIC peaKIUu OEeNKOB) B COOTBETCTBUH C IpaBWIAMH TEXHHUKH
0e30MmacHOCTH MpU OOpalleHUH C BEIIeCTBAMU U JIAOOPATOPHBIM
000py0BaHuEM; IPEJICTaBIISITh pe3yJIbTaThl XUMHUYECKOTO
SKCIepUMEeHTa B (OpMe 3amucu YypaBHEHHHA COOTBETCTBYIOIIMX

peaKI_II/Iﬁ n (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YyJIbTATOB

CchopMupoBaHHOCTh YMEHHI MPOBOAUTH BBIYUCICHHS 10 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BELIECTBA WIIU
IIPOJYKTa peakliy 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO

U3 UCXOJHBIX BEIECTB WM IIPOJYKTOB PEAKIMN)

CdopmMupoBaHHOCTH YMEHUHI KPUTHUYECKH aHaJIM3UPOBATh
XUMHYECKYI0 HH(OpPMAIMIO, TMONy4aeMyl M3 pPa3HBIX HCTOYHUKOB

(cpenctBa MaccoBoit nuH(popMaiu, cetb IHTEpHET U ipyrue)

CdhopMupoBaHHOCTh yMEHHUH cOOJIOAATh MpaBHJa SKOJIOTUYECKH
1eecoo0pa3Horo TMOBeNEHUs B OBITY U TPYIOBOM JAEATEIHbHOCTH B
LEIAX COXPAaHEHMsI CBOETO 3J0pPOBbS M OKpPYXKArolEed NPUPOAHOU
Cpelpl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHUS Ha YKUBBIE OPraHU3MBI
OIIPEAENEHHBIX OPraHUYECKUX BEIIECTB, IIOHMMAas CMBICI IOKa3aTels
ITIK (mpenmenpHO JOMYyCTUMON  KOHIIGHTpAIlMW), TOSCHATH Ha
pUMepax CcrocoObl YMEHBIIEHHUS U MPEeIOTBPALLEHUS UX BPEIHOIO

BO3JECHCTBUS HA OPTAHU3M YEIIOBEKA

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOIM
0o0pa3oBaTeILHON MPOrPaMMBbI CpeHero o01ero odpasoBanus



pe3yJabTara
1

11

1.2

1.3

14

1.5

1.6

TeopeTnyeckne OCHOBBI XUMUHU

Brnamenne cucremMoil XMMHYECKMX 3HAHUM, KOTOpPAs BKIIFOYAECT:
OCHOBOTIOJIATAIONTME  TMOHATUS  (XMMHUYECKUM  DJIEMEHT,  aToM,
3IIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-3JeKTPOHHBIC OPOUTAIA AaTOMOB,
HWOH, MOJIEKYJIa, BaJCHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTEICHb
OKHWCJIEHUS, XUMHUYECKasi CBA3b, MOJb, MOJIIPHAas Macca, MOJISIPHBIN
00bEM, KpUCTATMUECKass pemeETKa, THIBI XUMHYECKUX peaKIui
(OKHUCTUTENbHO-BOCCTAHOBUTENBHBIE, JK30- H  JHIOTEPMUYECKHE,
peakuMd HMOHHOTO OOMEHa), PacTBOpP, JJICKTPOJHUTHI, HEIIECKTPOJIUTHI,
AJIEKTPOJIUTUYECKAST ~ TUCCOLMALMSA, OKHUCIHUTENIb, BOCCTAHOBUTED,
CKOPOCTh XMMHUYECKOM pEaKiuu, XMMHUUYECKOE PABHOBECUE); TEOPUU U
3aKOHBI (TEOpHUsl SJEKTPOJUTHUECKON aucconuanuu, llepuoanueckuii
3akoH [[.M1. MeHnneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3BIK XUMUH, (PAKTOJIOTUICCKUE CBEACHHS O CBOMCTBAX,
cocTaBe, TMONy4YeHHWH U OE30IacHOM HCIOIb30BAHUN BAaKHEUIIHX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOW MIESITeIbHOCTH

YCJIOBCKA

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ BBIABJIAITE XAPAKTCPHBIC TIIPHU3HAKU U
B3aUMOCBA3b H3YYCHHBIX HOHHTHﬁ, IIPUMEHATE COOTBCTCTBYIOIIHC
IIOHATUA TIPU OIMUMCAHUHU CTPOCHHA U CBOICTB HCOPraHNYCCKUX
BC€IICCTB M HX HpeBpameHHﬁ; BBIABJIATE B3aWMMOCBA3b XHMHUYCCKHX
3HaHUH C IIOHATUAMU n MNpEACTAaBJICHUAMU APpyrux

€CTCCTBECHHOHAYYHBIX IIPEAMCTOB

Bnanenune OCHOBHBIMM METOJaMM HAyuyHOIO IIO3HAHMS BEUIECTB U
XUMHYECKHX sABJIEHUN (HaOmIoJeHue, W3MEpEeHHe, HKCIEePUMEHT,

MO/ICJIUPOBAHUE)

ChopMHUpPOBAaHHOCTH, yYMEHUH OMpENeNsITh BaJE€HTHOCTh M CTETCHBb
OKHCJICHHUA XHWUMHYCCKUX JJICMCHTOB B COCAWMHCHUAX PA3JINYHOIO
cocTaBa, BHJ  XUMHUYECKOW CBsi3M  (KOBaJeHTHasl, HMOHHaf,
METaJUINYeCKasi, BOJOPOHASI) B COCTMHEHUSAX, THIT KPUCTALTHYECKON
pPEemIETKN KOHKPETHOTO BelllecTBa (aTOMHasl, MOJEKYJspHasi, WOHHAs,
MeTaJuTMuecKas)

CdopmMrpoBaHHOCTh YMEHUN ONpPEAEATh XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COSTUHEHHIMA

ChopmupoBaHHOCTE ~ YMEHHUS  KJIACCU(DUIUPOBATH  XUMUYECKUE
peakuuu Mo pa3NIudHbIM MPHU3HAKaM (YHCIy M COCTaBy Pearupyrolux

BEIIECTB, TemIoBOMY »J((deKTy peakiuu, H3MEHEHUIO CTerneHei



1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

2.4

OKHCJICHUSI  DJIEMEHTOB, O0OpaTUMOCTH  pEaKkIuH,  y4YacTHIO

KaTajan3aTopa)

ChopMupOBaHHOCTb ~YMEHHMH  COCTaBISATh YpPaBHEHUS  peaKIui
Pa3IUYHBIX THIIOB, IIOJHBIE M COKpAILEHHBIE YPAaBHEHUS PpEaKIMU
MOHHOTI'0 0OMEHA, YUUTHIBasl yCIOBUS, IPU KOTOPHIX 3TU pPEaKLUU UIYT
710 KOHLIA

CdopmupoBaHHOCTh YMEHUHN NMPOBOJUTH PEAKIUH, MOITBEPIKIAIOLINE
KAueCTBEHHBIM  COCTaB  pa3iIMYHbIX HEOPraHMYECKUX  BEIIECTB,
pacrno3HaBaTh ONBITHBIM ITYTEM HOHBI, NPUCYTCTBYIOLUIME B BOJHBIX

pacTBOpax HCOPraHM4E€CKMUX BCIICCTB

CdopmMupoBaHHOCTh YMEHHI pPaCKphIBaTh CYUIHOCTh OKHCIHMTEIbHO-
BOCCTAaHOBUTEIHHBIX peakmmit MOCPEICTBOM COCTaBJICHUS

AJEKTPOHHOI0 OajlaHCca 3TUX peaKkLnui

CpopMHUpPOBAaHHOCT, yMEHUN OOBACHITH 3aBHCHUMOCTh CKOPOCTH

XUMHUYECKON peakiiuy OT Pa3IuYHbIX (PaKTOPOB

CpopMHUpPOBAaHHOCT, yMEHUW  OOBSCHATH  XapakTep CMEIICHUs
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHUMOCTH OT BHEILIHETO BO3JICUCTBUS

(mpunnun Jle Hlatensbe)
OO01as 1 HeopraHUYecKass XUMHUS

CdopmupoBaHHOCTh YMEHUN pacKpbiBaThb cMbici [lepuoamueckoro
3aKOHa J.. Meunneneena u JIEMOHCTPUPOBATh €ro
CHUCTEMAaTU3UPYIONIYI0,  OOBSCHUTEIBHYID H  IMPOTHOCTHYECKYIO
byHKIIUN

CpopMHUpPOBAaHHOCTh YMEHUN XapaKTEPU30BaTh FJIECKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepuoguueckoit
cucteMbl xumuueckux osneMmeHtoB J[.M. MennaeneeBa, uCHOIb3ys
MOHATHS  «S-, P-, O-3JeKTpOHHBIE OpPOUTATN», «IHEPrEeTUUYECKHE
YPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTH  W3MEHEHHUS  CBOMCTB
XUMUYECKHUX HJIIEMEHTOB M MX COEAMHEHUM MO MepuojaM U rpynmnam

[Tepronuueckoit cucrembl xumuieckux snemeHToB .M. MenneneeBa

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKIATh  CYHNICCTBOBAHME  TECHETHYCCKOW  CBS3HM  MEXKIY
HEOPTraHWYECKUMH  BEIIeCTBAMH  C  TOMONIbIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaxunﬁ

C(I)OpMI/IpOBaHHOCTL y'MCHI/Iﬁ YCTaHaBJIMBATb NNPUHATIICI)KHOCTD

HCOPraHNMYCCKUX BCHICCTB IIO HUX COCTABY K OHpeI[eJ'IéHHOMy KJIacCy



2.5

2.6

2.7

2.8

2.9

3.1

(rpynme) coeaMHEHU (MPOCTHIE BELIECTBA — METAJUIBI M HEMETAJLIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(I)OTepHBIC THUAPOKCHUBI, COJ'II/I)

CchopMupoBaHHOCTb YMEHUH MCIOIB30BaTh XMMUYECKYIO CHUMBOJIMKY
IUIs  cOoCTaBleHHs (OpMyJ BEUIECTB M YPaBHEHUH XUMHMUYECKUX
peakmmii, cucreMatrnueckyro HomeHkinatypy (IUPAC) u tpuBmnanbHbIe
Ha3BaHMsI OTHEJIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHblii ras,
YIJIEKUCBIA a3, aMMMaK, TaléHas H3BECTb, HEram€Has H3BECTb,

NUTHhEBAs COJa, MUPUT U JPYTHE)

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XHUMHUYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECCTB PA3IMYHBIX KJIACCOB,
MOATBEPKIATh  CYINICCTBOBAHME TCHETHYCCKOM  CBS3M  MEKIY
HEOPTaHWYECKHMMH  BEIIECTBAMH  C  [OMOINBI0  ypaBHEHUU

COOTBCTCTBYIOIINX XUMHUYCCKUX peaxunﬁ

ChopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBIIOIHATH XUMUYECKUNA
9KCHEPUMEHT (pa3oKeHUEe MEepOKCUAa BOJOPOAAa B MPHUCYTCTBUU
KaTajau3aTopa, OINpe/eseHUe CpPebl PacTBOPOB BEIIECTB C MOMOLIBIO
YHHMBEPCAIBHOTO HHAMKATOpPA, BIMSHHUE pa3IU4YHBIX (PAaKTOPOB HA
CKOpOCTh ~XMMHYECKOH peakiuH, peaklud HOHHOro oOMeHa,
Ka4eCTBEHHbIE PEAKLUHU Ha cyJib(daT-, KApOOHAT- U XJIOPUI-AHUOHBI, HA
KaTHOH aMMOHHS, DPELIEHUE HKCHEPUMEHTAJbHbIX 3a/Jad IO TeMaM
«Meramib» u «HemeTanabsl») B COOTBETCTBUM C IIPABWIIAMU TEXHUKHU
0€30IacCHOCTH MpH OOpalleHWH C BEIIeCTBAaMH M JIaOOPaTOPHBIM
000pyI0BaHUEM; IIPEJICTaBIIATh pe3yJIbTaThI XMMHYECKOTO
JKCIIEpUMEHTa B (QOpME 3alKucU YpPaBHEHUN COOTBETCTBYIOLIMX

peaknuii 1 GopMyITUPOBATEH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB

ChopMUpOBaHHOCTh yYMEHHH COONIONATh TpaBWIIa TOJIH30BAHUS
XUMHYECKOH TIOCYJO0H M JTabOpaTOpHBIM OOOpYyJIOBaHUEM, a TaKKe
npaBuia oOpalleHHs ¢ BEIIeCTBAMH B COOTBETCTBUHU C MHCTPYKIMAMU
IO BBINOJIHEHUIO JTJa00PAaTOPHBIX XUMUYECKHUX OIBITOB

ChopMupoBaHHOCT ~ YMEHHMH  XapakTepu30BaTh  XHMHYECKHE
MPOIIECCHI, JISKAIINe B OCHOBE MPOMBIIIICHHOTO TOJIYYCHUS CEPHOM
KHCJIOTHI, aMMHaKa, a Takke CPOPMHPOBAHHOCTH MPEACTABICHUN 00
Oo0ImMX HAyyHBIX MPUHLIUIAX M  HKOJOTHYECKUX  Mpobdiemax

XUMHYECKOTO MMPOU3BOJICTBA
XUMHA U )KA3Hb. PacuéTnl

ChopMHUpPOBAHHOCTh TPEJICTABIICHUH O XWMHUYECKOW COCTaBJISIONIEH

GCTGCTBGHHOHaquOﬁ KapTuHbl MHpa, POJIM XUMHU B TIO3HAHUH



3.2

3.3

3.4

3.5

SABIICHUA TPUPOABI, B (POPMHUPOBAHMHM MBIIUICHUS M KYJIbTYPHI
JUYHOCTH, €€ (YHKIHMOHAIBHOM TI'PaMOTHOCTH, HEOOXOAMMOW Juis
pelieHusl TPaKTUYECKUX 3a7ad M SKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3/I0POBBIO M TPUPOIHOM cpejie

CdopMupoBaHHOCTH YMEHUUI KPUTHYECKHU AHAIIN3UPOBATH
XUMHYECKYI0 HH(POpPMAIUIO, TMONTy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOi KOMMYHUKalUK, ceTh IHTEpHET U Ipyrue)

CpopMHUpPOBAaHHOCT, yMEHUU COONIOAATh TIpPaBUJIA IKOJIOTHYECKU
11eJ1eco00pa3HOro TMOBEACHUS B OBITY M TPYJOBOH JEATENBHOCTH B
LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH NPUPOIHON
cpenbl

Oco3HaBaTh ONAaCHOCTh BO3JECHUCTBHS HA JKUBBIE OpPraHU3MBbI
ONpeAeNEHHBIX BEIIECTB, MOHMMAas cMbich nokaszatens [1/IK, moscHsaTh
Ha mpuMepax CrnocoObl YMEHbBIICHUS U MPEAOTBPALEHUS UX BPEIHOTO

BO3JICHCTBHS Ha OpTraHH3M 4YCJIOBCKa

CdhopMupoBaHHOCTB YMEHHU IIPOBOAMTH BBIYHCIICHUS c
HCIIOJIb30BAHUEM IIOHSTHUSI «MaccoBasl J10JI1 BEILECTBA B PacTBOPE»,
O0OBEMHBIX OTHOLICHWM Ta30B NpPU XUMHUYECKUX PEAKIHUSIX, MAacChl
BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wik 00BEMY OJHOIO M3 YYacTBYIOUIMX B PEAKLIUH BEIIECTB,
TEII0BOro 3¢ (eKTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHUs MacCChl

BCIIECTB, IIPEBPAILICHUA U COXPAaHCHUA SHEPIrun



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon
1
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1.2

1.3

2.1

2.2

2.3

2.4

2.5

2.6

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

TeOpeTI/I‘leCKI/Ie OCHOBBEI OpF&HH‘-ICCKOfI XHUMHUHN

HpenMeT OpFaHquCKOﬁ XUMUH: €€ BO3HHUKHOBCHHC, PA3BUTHC U 3HAYUYCHUC B
IIOJIYUYCHHHN HOBBIX BCIICCTB W MATCPHAJIOB. TeOpI/IH CTPOCHUA OPraHUYCCKUX

coequHeHnit A.M. byTiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

CtpyktypHble (OpMYyJbl OpPraHUYECKHUX BEIIECTB. [ OMOJOTHsS, H30MEpHS.
XuMHUecKass CBSI3b B OPraHUMYECKHX COEAUHEHHSX — OJMHAPHBIE WM KpaTHBIE

CBA3U. HpeI[CTaBJIeHI/IC () KJ'IE[CCI/I(I)I/IKS.L[I/II/I OpTraHU4YCCKUX BCIICCTB

Homenkiiatypa oprannueckux COeIMHEHHH (cUcTeMaThuecKas) U TPUBUAJIbHBIC

Ha3BaHMsI BAKHEHIINX IPEICTAaBUTENIEH KIaCCOB OPraHUUECKUX BEILIECTB
Yri1eBo10pOasI

AKaHBI: cOCTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAan. MertaH u 3TaH — HpOCTeI\/'IIJ_II/Ie
npeaACTaBUTCIIM AJIKAHOB! (bHSI/ILIGCKI/IC M XHMMHMYECKHE CBOMCTBa (peaKHI/II/I

3aMCIICHUA U FOpeHI/ISI), HaXOXXIACHUC B IPHUPOAC, IOJTYYCHHUEC U IIPUMCHCHUC

AJKeHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKHH psl. OTWICH M IPONWIEH —
MPOCTEHIINE MNPEICTAaBUTENIN aJIKEHOB: (U3MYECKUEe U XUMHUYECKHE CBOMCTBA
(peakuuyu THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIpPATALUMU, OKHUCIEHUS U

HOJII/IMepI/IBaLH/II/I), IMMOJIYYCHHUEC U IPUMCHCHUC

Anxanuensl: OyrtanueHn-1,3 u MetwiOytaaueH-1,3: cTpoeHue, BaKHeHIIne
XMMHYECKHE CBOMCTBa (peakuus noiauMepusanun). [lomydyeHue CMHTETHUECKOTO

Kay4dyKa U Pe3UHBI

AJKHMHBI: COCTaB U OCOOEHHOCTU CTPOCHMS, TOMOJIOTUYECKUN psii. ALETHIICH —
MPOCTEHIINKA TPENCTaBUTENb AJIKHHOB: COCTaB, CTpOeHHe, (U3HUECKUe U
XMMHUYECKHE CBOMCTBA (peaklUy TUAPUPOBAHUS, TaJOr€HUPOBAHUS, THIpaTalluH,

TOpCHHH), MOJIy4YCHHUEC U IIPUMCHCHUC

Apenbl. beH3zon: coctaB, cTpoeHue, (U3MUECKHEe W XHMHUYECKHE CBOHCTBA
(peakuuu rajJoreHupoBaHUsl U HUTPOBAHMUS ), IOJYyUYE€HUE U TpUMEHEHUE. Toyot:
COCTaB, CTpoeHHe, (u3Mueckrue ¥  XHUMHYECKHE CBOWCTBA  (peakiuu
raJIOTEHUPOBAHUSA W HUTPOBaHUS), MOJy4YeHHE M TMpPUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTnueckas CBs3b MEXAY YIVIEBOJOPOAAMH, NPUHAICKAIIUMU K

Pa3JIMIHBIM KjlaCCaM

[TpupoHbIe HICTOYHUKH YTITIeBO10po10B. [Ipupo bl ra3 u nomyTHbIe HEPTAHBIE



3.1

3.2

3.3

3.4

3.5

3.6

4.1

ra3sl. HedTp u e€ mpoucxoxnenue. CrnocoObl nmepepaboTKu HEPTH: MEPETrOHKa,
KPEKHHT (TepMHUYECKUH, KaTaTuTW4eckuii), muposu3. [IpoaykTsl mepepaboTku
He(TH, UX TNPHUMEHEHHWE B TMPOMBIIUICHHOCTH W B ObITy. KameHHBIH yroms u

MIPOAYKTHI €T0 MepepadboTKu
Kucnoponconepixarmue opraHndeckie CoOeIHHEHUS

[IpenenbHble OJHOATOMHBIE CIUPTHI. METaHOJ U 3TAHOJI: CTPOCHHE, PU3NUECKUE
U XUMHYECKME  CBOHCTBAa  (peakUMM C  aKTUBHBIMH  METaJjulaMu,
raJlOreHOBOJIOPOJIaMH, TOpEHHUE), MpUMEHeHHe. BoJopojaHble CBS3U MEXIY
MOJIEKYJIaMH CIUPTOB. JeliCTBME METAHOJIA W 3TAHOJIAa HAa OpPraHU3M 4eJIOBEKa.
MHoroaroMHble CUPTHL. DTUICHIVIUKOb U TIUIEPUH: CTPOCHUE, PU3NUECKUE U
XMMHUYECKHE CBOICTBa  (B3aMMOJEIHCTBHE €O  IIEJIOYHBIMU  METaJUIaMU,
KayecTBEHHasl Peakllds Ha MHOTOATOMHbIE CHIUPTHI). [leificTBue Ha opraHusm

YCI0BCKa. HpI/IMeHeHI/Ie rIMOCPUHA U 3TUJIICHTJIMKOJIA

®denoi: CTPOCHHUE  MOJICKYJIbI, (bHSI/IquKI/IC M XUMHYECKHE CBOMCTBA.

Toxcuunocth penona. [Ipumenenue penona

Anpaeruapl ¥ KeToHbl. DopMabIeTHl, alleTalbJACTHl: CTpOeHHEe, (U3UIECKUE U
XUMHUYECKUE CBOMCTBA (PEaKIMM OKUCICHHUS W BOCCTAHOBJICHHS, KAUCCTBECHHBIC

peaxkiuum), MoJiy4eHrue U IpUMEHEHHUE

OAHOOCHOBHBIE Mpe/eabHble KapOOHOBBIE KUCIOTHL. MypaBbuHAs M yKCycHast
KHUCJIOTBI: CTPOCHHUE, (PU3HUECKUEe U XMMUYECKHE CBOMCTBA (CBOMCTBa, 00IIMe IS
Kjlacca KHUCJIOT, peakuus JSTepuuKanuu), I[OIy4eHHe U I[pPUMEHEHHE.
CreapuHOBas M OJIEMHOBAsI KUCIIOTHI KaK IPEICTaBUTENN BBICHIMX KapOOHOBBIX

KHUCIOT. Mbla KaK COJIM BBICIIHX Kap6OHOBbIX KHUCJIOT, UX MOIOIICC Ilef/'ICTBI/Ie

Crnoxnble 2(UPBl KaK MPOU3BOJAHBIC KApOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['nnponus xupos. Ilpumenenue xupoB. buonoruueckas poib
KHUPOB

YrineBoapl: cocTaB, Kiaccu(HKaIus yrieBoaoB (MOHO-, - U TOJHCAXAPHIIBI).
I'moko3a — mpocTeiimmii MOHOCaXapua: OCOOCHHOCTH CTPOCHHS MOJICKYJIBI,
(busnUecKkre 1 XUMHUYECKUE CBOMCTBA (B3aumoeicTeue ¢ ruapokcumaom meau(ll),
OKHCJICHHE aMMHa4yHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBiEHUE,
OpO’KeHHE TIIOKO3bl), HAXOXJCHHE B TPUPOJE, NMPUMEHEHHE, OUOJIOoTHYecKas
poiib. @otocunTe3. OpyKTO3a KaK M30Mep IIII0KO03bl. Kpaxman u 1emntono3a Kak
npupoaHble mojuMepbl. CTpoeHHe Kpaxmana W LeUToNo3bl. DPu3ndeckue u

XMMHUYECKHE CBOMCTBA KpaxMmaina (THIpoJIn3, KaUeCTBEHHAs peakius C HOJ0M)
A3oTcoiepikaliie OpraHn4eckiue CoeAMHEHNS

AMUHOKHUCIIOTHl Kak aM(OTepHble OpraHuyecKkue coequHeHus. Puznyeckue u

XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha MpuUMepe TIHuIMHA). buonormyeckoe



4.2

5.1

5.2

3HAa4YCHUEC aMHHOKUCIIOT. HGHTI/IIU:I

benkn kak nOpuUpOIHBIE BBICOKOMOJEKYJIApHBbIE coenuHeHus. llepBuuHas,
BTOpUYHAs U TPETUYHAs CTPYKTypa OeslKOB. XHUMHUYECKHE CBOMCTBAa OEJIKOB:

THAPONIH3, ICHATYpaIlisl, KaueCTBECHHBIC PEaKIIUU Ha OeIKH
BricokoMoneKysipHbIE COeTMHEHUS

OCHOBHbBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUI: MOHOMED,
MIOJIMMEp, CTPYKTYPHOE 3BEHO, CTEIICHb ITOJIMMEPU3ALIUH, CPEIHSASA MOJIEKYJ I pHas
Macca. OCHOBHBIE METOJIbl CHHTE€3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
MIOJINMEPU3ALUs U TTOJIMKOHIEH AL

OKCIEpUMEHTAJIBHBIE METOJbl M3yUEHHUS BELIECTB U HX IPEBPALLEHUI:
O3HAKOMJIEHHE C 00pa3liaMy IMPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMACC,

Kay4ykoB. [TomyueHne CHHTETHYECKOro KayuyKa U Pe3UHBI

11 KVIACC

Kon

1.1

1.2

1.3

1.4

1.5

HpOBepﬂeMblﬁ IJIEMEHT COA€CPKaHUSA

TeOpeTI/I‘lCCKI/Ie OCHOBBI XMMHHU

XuMu4yeckuit s1eMeHT. AToM. SIIpo atoma, U30TOMBI. DIEKTPOHHAs 000JIO0YKa.
DHepreTHYecKue YpOBHHU, MOLYPOBHH. ATOMHBIC OPOUTANIH, S-, P-, 0-3JIEMEHTHI.
Oco0eHHOCTH paclpeeNiCHHs FJIEKTPOHOB IO OpOUTAIsIM B aTOMaxX 3JIEMEHTOB

NEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(MUTYPALIUs aTOMOB

Ilepnonnueckuit 3akoH u [lepuoguyeckas cucrema XUMHYECKUX d1eMeHToB [1.1.
MenpeneeBa. CBs3p mnepuoauueckoro 3akoHa u Ilepuonudeckoil cucremsl
XUMU4eCKUX 3yieMeHTOoB [[.M. MenzeneeBa ¢ COBpEMEHHON TEOPUEU CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHYECKHX DJJIEMEHTOB U
0o0pa3yeMbIX UMH HPOCTBIX U CJIOXHBIX BEUIECTB IO TpyIIaM U TMEepHOJaM.

3HaucHUE NEPUOANICCKOI0 3aKOHAa B pa3BUTUHU HAYKU

Crpoenue BemecTBa. XHUMHUYECKas CBs3b. BHIBI XUMHUYECKOHW  CBS3U
(koBajJieHTHAs HEMOJISIpHAs M TOJSpHas, HOHHAs, MeTauindeckas). HoHbI:
KaTHOHBI U aHWOHBI. MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHON XMMHUYECKON CBS3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIHN). BogopoaHas cBs3b
BanentHocTh. DnekTpooTpuLaTenbHOCTh. CTENeHb OKUCIEHUS

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA
COCTaBa BEIIECTBA. THINBI KPUCTAIINYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THIIA KpUCTAUIMYECKOM peméTku. lloHsaTHE O AuCHEepcHBIX

cuctemMax. MCTUHHBICE U KOJIJIOUIHEIE PaCTBOPBLI. MaccoBas 1o BeliecTBa B



1.6

1.7

1.8

1.9

1.10

111

2.1

2.2

2.3

2.4

2.5

3.1

3.2

pacTBope

Knaccudukarus Heopraundeckux coeunennii. Homenknarypa HeopraHuueckux

BCIICCTB

XumMudeckas peaxkuus. Knaccudukanus XUMHUYECKHUX peakuui B
HEOPraHWYeCKOW M OPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,

3aKOH COXPAHEHUS U MPEBPAICHUS SHEPTUU IPU XUMHUECKUX PEaKIMIX
CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

OObpatumbie peakiuu. XuUMHUEcKoe paBHOBecue. DakTOphl, BIUSIOUIME Ha

COCTOsIHME XuMu4eckoro pasHosecus. [Ipuanun Jle [larense

BHCKTPOJ'II/ITI/I‘ICCKaH Jucconuanus. CunbHble U Ccl1a0ble OJICKTPOJIUTEI. Cpena
BOJHBIX paCTBOPOB BCIICCTB: KHCJIad, HefITpaJIBHaSI, oIieiao4yHad. PeaKIII/II/I HMOHHOI'O

obmeHa
OKHCIIUTETEHO-BOCCTAHOBUTEIIbHBIC PEaKIIUU
Heoprannueckas xumus

Hemeramnel. [Tonoxenne HemerauioB B [leprogudeckoil cucteMe XMMHYECKHX
sanemenToB J[.M. MenzaeneeBa U OCOOEHHOCTH CTpPOEHUS aTOMOB. DuU3MYecKue
CBOMCTBA HEMETaNIOB. AJIJIOTPOIIMS HEMETAIIOB (Ha MpUMepe KUCIOPO/ia, Cephbl,
dbocdopa u yriepomaa)

XWMHUYECKHE CBOWCTBA BAXXHEHIINX HEMETAUIOB (TAJOr€HOB, CEphI, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M UX  COCAMHEHUH  (OKCHIOB,
KHCIIOPOJICOICPKAIUX ~ KHUCTIOT, BOJOPOJAHBIX coenuHeHwit). [lpumenenue

Ba)KHEHIIINX HEMETAIIOB U UX COG,Z[I/IHeHI/Iﬁ

Meramnbl. [lonoxenue wmeramioB B Ilepuogmdeckoil cucteMe XHUMHYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOSHHUS DJIEKTPOHHBIX 000JOYEK
aToMoB MeTayioB. O0mMe Guznueckre cBoicTBa MeTaIoB. CIijlaBbl METAJIJIOB.

DNEeKTPOXUMHUYECKHUH Psiji HAIIPSDKEHUH METalJIOB

XUMHUYECKHE CBOMCTBA BAXHEHIIMX METAJUIOB (HATpUM, KalWi, KalbIu,
MarHuii, aJIOMHHHNA, IIUHK, XpOM, >Kele30, MeAb) U HX coeauHeHuidl. OoOuue
CIOCOOBI MOJTYyYCHUS METAILIOB. [[puMeHeHNEe METaTOB B OBITY U TEXHHUKE
I'eneTnueckas CBsI3b HEOPraHMYECKUX BEILUECTB, NPUHALIEKAIUX K PA3IUIHBIM
Kjaccam

XUMUS U )KU3HDb

Ponp xuMum B oOecmiedeHWUH SKOJOTHUYECKOW, DHEPreTHYSCKONW M THUIIEBOM
0€30MacHOCTH, Pa3BUTHU MeAUIMHBL. [[OHATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB 1 XUMHUYCCKUX peaKuHﬁ

IIpencraBiaenust 00 OOIMIMX HAay4HBIX MPUHLIMIAX MPOMBIIUIEHHOTO MOJXYYEHUS



3.3

BOXHEHMIIMX BewecTB. UeNnoBEK B MHUpPE BELIECTB M MATEPHUANIOB: Ba)KHEWILIHE
CTPOUTEJIbHBIE MaTepuaibl, KOHCTPYKIHMOHHBIE MaTepUalibl, KPacKH, CTEKJIO,
KepaMuKa, MaTepuabl sl JJIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKHUE U

MUHEpPAJIbHBIE y100peHUs
XuMHS W 30pOBbE YEJIOBEKA: IIpaBUJa HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 6€30MaCHOT0 UCTIONb30BaHUS MPENapaToB OBITOBOM XUMUU

B IIOBCEIHEBHOM KU3HHU



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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