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HOACHHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeIHEro oO0mero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanumny, TpeboBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
yuyeOHOro mpenmera «XuMus» B 00pa3oBaTeNbHbIX opraHuzauusx Poccuiickoi
Qenepanvy, peaqu3yIOUIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTterun pas3BuTUs BocnuTanus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHH, K ONpPEIETICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCSl CPEICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTU IIEJIEH,
collepKaHMsl, Pe3ydbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
o01reo0pazoBaTeIbHON  OpraHu3allud, SIBISIETCS HEOThEMJIEMOM 4YacThlO HX
oOpazoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIONIMM OTallOM peanu3alui  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIINX
[IEJIOCTHOM CHCTEME XHMMHYECKOTr0 00pa3oBaHHUS. OTH IEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJIOTHYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3MI0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHHE
oOydJaromuxcs Ha ypOBHE CpeaHero ooiero oOpa3oBaHMs CPEACTBAMH y4eOHOTO
npeaMera «XuMUs», COJAEpKAHME M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
nporpaMMe N0 XHUMHHM C Y4€TOM cCleUu(PUKH HAyKH XUMUHU, €€ 3HAueHUs B
MO3HAHUM TPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaeil M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit denepanum.

XuMusl Kak 3JIEeMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIPaeT 0COOYI0 pOib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
OHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILIUICHMS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOJBI M YeNoBeKa, KOTopoe (HOopMHUpYeTCs B XMMHH Ha OCHOBE IMOHUMAaHUS



BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIErO0 MHUPa, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOXKHBIMU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOM YaCTbI0 MUPOBOM KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCIECIIHOTO
Tpylla M JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMEHHas XMMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00ambHBIX MPOOJEM YCTOWYMBOIO pa3BUTUS YEJIIOBEUYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MacCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM YPOBEHb
U3YYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CB3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeiMeTa  «XUMHUs»  SBIAIOTCS 0a30BbIe  KypChl —
«Oprannueckass xumusi» U «OO0m@as W HEOpPraHWuecKas XUMHS», OCHOBHBIM
KOMITOHCHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUU M0 HEOPTAHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XUMHH) U
opranndyecko xumuu. @opMupoBaHUEe JAHHOW CHUCTEMbI 3HAHUW MPU HU3YyUYECHUU
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHsSI BCETO MHOT000pasus
BEII[ECTB HA OCHOBE OONIUX MOHATHIN, 3aKOHOB U TEOPUH XUMHHU.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas Xxumus» u «OOmas u
HeopraHudeckass XuMus» c(HOpMHUpOBaHA B MPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHMIO Yy4deOHOro marepuana u O0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPAa3BUTHUEM  3HAHUW Ha  ONPEACIEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBarOTCSl Ha YPOBHE KIACCHUYECKOM TEOPUM CTPOEHUS OPraHUYECKHX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKHX U BJIEKTPOHHBIX
MpEACTaBICHUA O cTpoeHuHn BemiecTB. C(CBeaeHuss 00 H3y4yaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHUU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUM. B Kypce OpraHnyeckod XWMHMHM MOJIYYarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs IEpBOHAYAIHHBIC
MIPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

Ilog HOBBIM yrjioM 3peHuss B mpeaMere «XuUMHs» 0a30BOr0 YpPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHbIH HAa YpOBHE OCHOBHOrO 00IIEero oOpa3oBaHus
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEJCHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromUMCsl TPEIOCTaBIAETCS BO3MOXHOCTh OCO3HAaTh 3HAYCHUE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMYECKUX IMO3HIIUM,
riyo)ke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro11Iel 10 O0BACHSAIOIIENH U TPOTHO3ZUPYIOIIEH.

Envnaa cucrema 3HaHMM O BaKHEMIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOICTBaxX M NPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MNpOoTeKaHus jAomnojHsercs B Kypcax 10 m 11 kimaccos
AIIEMEHTAMHM COJEpPKaHUS, UMEIOIIMMU KYJIbTYpPOJIOTMUYECKUI M TMPUKIIATHOU
XapakTep. OTU 3HAHUS CIHOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3M XHMHUHU C
OPYTMMHU HAayKaMH, PACKpBIBAIOT €€ pOjb B IO3HABATEILHOM U IPAKTUYECKOU
JESATEIbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIIIYCKHUKY OpPUEHTUPOBAThCS B OOILIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh HMH(OpMAIUIO H
OpUMEHSATh €€ M1 TOMNOJHEHUs 3HAHWM, pelIeHUs HWHTEIUICKTYaIbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1einoM copepkanue yueOHOro
npenMera  «XUMHUS»  JIAHHOTO  YPOBHS ~ M3YyY€HHsS  OPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIMXCS MHUPOBO33PEHYECKON OCHOBBI JJI TMOHUMAaHUSA
¢unocopckux uuen, TakMX Kak: MaTepUaIbHOE €IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTpPOEHHEM, II03HABAEMOCTb IPUPOAHBIX SIBJICHUNH IyTEM JSKCIEpPUMEHTa W
pellieHus] IMPOTUBOPEUYMI MEXIy HOBBIMU (akTaMM M  TEOPETUYECKUMU
HPEIIOChUIKAMH, OCO3HAHUE POJIM XUMHUH B PELIEHUH SKOJIOTMUYECKUX MpodeM, a
TaKke MpolseM cOepeKeHUs] SFHEPTeTUUECKUX PECYPCOB, ChIPbsl, CO3JaHMsI HOBBIX
TEXHOJIOTUI U MaTEPHUAJIOB.

B mmaHe pemeHus 3anad  BOCIMTAHMS, pa3BUTHS U COLMAIN3ALMU
o0yyarouMxcs MNPUHATHIE NMPOTPaMMOM IO XHMHUU MOAXOABI K OIpPEIEICHHIO
COJEp)KaHUsI M IMOCTPOEHHUS TpeaMeTa NpeaycMaTpuBaloT (popMHpoBaHHUE
YHUBEpPCAIbHBIX Y4EOHBIX JIeHCTBUM, HMEIOIUX 0a30Boe 3HAUYCHHUE JUIA
pa3MYHBIX BUJOB JEATENBHOCTU: peHIeHUs NpobiieM, IOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HCCIIENOBATEIbCKON AESATENBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMMH.

B mnpakTuke mnpenojaBaHus XMMHM KAaK HAa YPOBHE OCHOBHOIO OOILETro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIETr0 00pa3oBaHUs, IPU ONPEACICHUH
COJIEpKATEJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBJICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHUYECKON HayKd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAaKTHUECKOMH
JESATENbHOCTH YeJIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C



METOIMYECKOM TOUYKHM 3PEHMS] TaKOM MOAXOJ K ONPENEICHUI0 Leleil M3yuyeHHUs
MpPEeIMETA SBIISIETCS BIIOJHE ONPABIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHUS IVIABHBIMHM ILEJISAMH U3YYEHHs IpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (opMUpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUW KaKk  BaKHEHIIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
J€XaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBl U TEOPUU XUMHH,
OCBOCHHE SI3bIKA HAyKH, YCBOCHHE WU IMOHUMAHHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opMHpPOBaHUE W Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEUIECTB M XHUMHYECKUX peaklHil, HEeoOXOAMMBIX sl TNpUOOpeTeHus
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B MPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e DPa3BUTHE YMEHHUN M CIIOCOOOB JEATEIHHOCTH, CBI3AHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHUMHUYECKOTO OKCIEPUMEHTa, COOJIIOJICHUEM IMpPaBUI
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conepxkaTelibHas XapakTEepUCTHKA IElel U 3a1a4 U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpenHero obmiero odpazoBanusi. Ceroans B
NpernojaBaHud  XUMUM B OOJbIIed  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAaMOTHOCTHIO, TO €CTh CIocoO0amMu |
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUI M MPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSL PEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM TnpU U3yYEeHUH HpeameTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

ajganTanys oOy4yarlIuXcs K YCIOBUSAM JIMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY HPHUHITHIO I'PAMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BELIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue y OOYyYarOmIMXCsl  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUIOB
JESTENBbHOCTH: PEIICHUs TPoOIeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACSATENBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TO3HAHMM XUMHUH, a TakKxkKe JJIsI OIEHKU C TMO3UIUN



AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEHIECTB U XUMHUYECKUX
MPOIIECCOB HA OPTraHU3M YE€JIOBEKa U MPUPOHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CHOCOOHOCTEN 00YUaOIIUXCS: CIIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBHUH C KMU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHaiu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(DOPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIINXCS aCCOUATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHM WM TPOBEJACHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOSKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIOO0ATBHBIX MpoOJieM
palMOHAILHOTO MPUPOOTIONB30BAHMS, TTOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHSATHS TPAMOTHBIX pEIICHUM B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero o0Opa3oBaHUS MpeaMeT «XHUMUS»
0a30BOro YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-Hay4HbIE
IpEeIMETHI.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 4aca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heeonto).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MOJIY4YEeHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUsT OpraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE Mo0XkeHUsl. CTPYKTYpHBIE POPMYJIIbI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX — OJMHAPHBIE U KpaTHbIE CBSI3U.

[IpencraBienue o kiaccupukalud opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYecKUX COEJUHEHUM (CUCTeMaTHYecKas) W TpHUBUAIbHbIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHUS BEIIECTB M HMX NPEBPAICHUN:
O3HAaKOMJICHHE C O00pa3laMy OpraHUYecKHMX BEIIECTB M MaTepuajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
OMKMCAHKUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPALICHUIO OPTaHUYECKUX BEIECTB
[pU HarpeBaHuu (1iaBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHbl: COCTaB U CTPOCHHE, TOMOJIOTUYECKHI pAn. MeraH u 3TaH —
NPOCTEHIIINE TPEJACTABUTENN aKaHOB: (PU3WYECKUE W XHMHUYECKHE CBOMCTBa
(peakuuu 3aMelleHus] W TOPEHHs), HAXOXJIEHWE B TMPHUPOJE, TMOJIyYeHUE W
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHIN Psifl. DTWIECH U MPONUJIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOT€HUPOBAHMS, TUIpaTallid, OKHUCJIEHUS U
NOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTrO
KayudyKa U pEe3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTU CTPOEHHMSI, TOMOJOTHYECKUN psAll. ALETUIIEH
— MpOCTEHIIMN TpeACTaBUTENb AJKHMHOB: COCTaB, CTpOEHHUe, (U3NYECKue Hu
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAIOTEHUPOBAHUS, TUApaTalUy,
rOopeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, QpU3MUYECKHE W XUMHUUYECKHE CBOMCTBA
(peakuuu raJoreHMpoOBaHWsS U HUTPOBAHUS), MOJYYEHHE W MPUMEHEHHUe. 1onyon:
cocmas, cmpoeHue,  Qusuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue U npumenenue. TOKCUYHOCTD



apeHOB. ['eHeTHYeckas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIICKANUMHA K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKM YIriaeBOAOPOAOB. lIpupoaHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnenue. CrnocoObl nepepadoTku HedTH:
MEPEroOHKa, KPEeKUHI (TEPMHUYECKUHM, KaTaJuTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KaMeHHbII
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YUYEHHsI BEIIECTB M HMX IPEBPALLCHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yromap», MOIEIMpPOBAaHUE  MOJIEKY]  YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, TPOBE/ICHNE NPAKTUYECKON pabOThl: MOJyYeHHE ITUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boluncnenuss mo ypaBHEHMIO XHMHUYECKOM peakiuu (Maccel, 00béMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU 0 MU3BECTHBIM MAacce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kucaopoaconepskamue opranndecKue coeJMHEHHA

[IpenenbHble OQHOATOMHBIE CIOHUPTHI. METaHON MW 3TAHOJN: CTPOEHHUE,
buzndeckue W XUMHUYECKHE CBOMCTBAa (peakiMu ¢ aKTUBHBIMH METaJLJIAMH,
rajoreHoBOJAOpOAaMH, TOpPEHHE), NpUMEHEeHHE. BoIOpoIHbBIE CBA3M MEXKAY
MOJIEKYJIaMU CIIUPTOB. JlefiCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CHHUPTHI. JTWUJIEHIVIMKOJAb W TJHUILEPUH: CTPOECHHUE,
¢uznueckre W XUMHYECKHME CBOMCTBAa (B3aMMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAsl peaklMs Ha MHOIOATOMHbIE cHpThl). JleiicTBHE Ha
opraHu3Mm 4enoeka. [[puMeHeHue riminepuHa U 3TUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUUYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpneruapl U Kkemowusl. DopmanbAeruj, aueTAIbIETUI: CTPOCHHE,
¢uznyueckre U XUMUYECKHE CBOMCTBA (PEaKIMHM OKUCICHUS W BOCCTAHOBIICHWSI,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/e/ibHbIE KapOOHOBBIE KHUCIOTHL.. MypaBbHHAs U
YKCYCHasi KHCIIOTBI: CTpPOCHHE, (PU3NYECKHE M XUMUYECKHE CBOWCTBa (CBOMCTBA,
oOmue /It Kiacca KUCJIOT, peakius dTepru(puKainum), MoJIyIeHHe U IPUMEHECHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE JIEUCTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [‘maponus
c1oxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb KUPOB.



VYrneBogel: cocraB, Kiaccu@UKauMs ~— yrieBoJoB  (MOHO-, JH- U
noyiucaxapubl). I'moko3a — npocTeinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBAa (B3aMMOJEWUCTBHE C
ruapokcugom menu(ll), oxucienne ammuayHbiM pacTBOopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKIEHUE B MPUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoo3bl.  Pu3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KAaueCTBEHHAsI PEAKIIUs C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
npoBeJieHne, HaOJI0JIEHHEe W OINKCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIUPTOB, KaUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBUE TJIMLIEPUHA C
ruapokcuiom menu(Il)), anpaernnos (OKUCIEHHNE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapoxcugom wmenu(Il), BzammomercTBHE Kpaxmalia C HOJIOM),
IpOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WJIM MPOAYKTAa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB MU MPOILYKTOB PEAKIIUH).

A3zoTcoznepxkaliye OpraHMuecKue COeINHEHNU.

AMUHOKHCIIOTBI KaKk amM(pOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKUE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TIuLuMHA). bronorumdeckoe
3Ha4EeHUE aMUHOKUCIOT. [lenTuast.

benku kak npuUpoAHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATypallysl, KaueCTBEHHbIE peaKuy Ha OeNKH.

OKCHEpPUMEHTAIBHBIE METOABl HM3YYEHHsI BEIIECTB M HX IPEBpAllCHUIL:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUu OEIKOB.

BbICcOKOMOJIEKY/ISIDHBIEC COeAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHD MOJUMEPHU3ALUN, CPEIHAS MOJICKYIApHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpPUMEHTAIHBIE METO/Abl HM3YyYEHHs BELIECTB M HMX IPEBPALLECHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXXIpeaMETHBIX CBA3€U NPU U3YyYEHUU OPraHUYECKON XMMUU B
10 xkyacce OCYHIECTBISETCS 4E€pe3 HCIOJIb30BAaHUE KaK OOLIUX €CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O LIUKIIA.

OO01Me ecTecCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCcU(UKalusi, NEPUOAUYHOCTb, HAOJIIOEHUE,
HU3MEpEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

O®usuka: Marepus, OJHEPrus, Macca, arToM, OJJIEKTPOH, MOJIEKYIa,
DHEPreTUYECKUN ypOBEHb, BELIECTBO, TE€JI0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
(doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOAbI, >XUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypCehl.

TexHonorusi: NUIIEBBIE MNPOAYKTbI, OCHOBBI pPALMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
VUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMudeckud anemMeHT. AtoMm. SAapo aroma, H30TOMNBL. JNEKTPOHHAs
000j09Ka. DHEPreTUYeCKUe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanmu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelieNICHUs] 3JIEKTPOHOB MO OpOUTAIM B aTOMax
AJIIEMEHTOB MEPBHIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Tepuonnueckuit 3akoH U Ilepuoguueckass cucTeMa XUMHAYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MEepUOANYECKOrO 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx aneMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBl XWMHYECKON CBS3U
(KoBaJIeHTHAsl HEMOJISIpHAsI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHWs KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHass cBsi3b. BajeHTHOCTb. DNEKTPOOTPULIATENBHOCTD.
Crenenb okucnenus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBL.
MaccoBas 10151 BEIIECTBA B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3IUYHBIM KJ1accaM.

Xumuueckas  peakuus. Kimaccubukanuss  XUMUYECKMX — peakuuil B
HEOPraHWYECKON M OpPraHWYECKONW XUMHHM. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XHUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xumMuueckoro pasHosecus. IIpunnun Jle [latense.

DnekTponauTnyeckas auccoryanus. CuiibHBIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTas, HEUTpabHas, IIIEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCIEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W X MPEeBpallCHUM:
neMoHctpanusa Taommi «llepuonnueckas cucrema XxumMudeckux snemeHtoB J[. U.
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOACHUE U
ONKMCAaHKUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3iIoKEHHE NEPOKCHIA
BOAOpOJA B MPUCYTCTBUM KaTalau3aTopa, ONPENEICHUE CPEAbl PAaCTBOPOB BEILIECTB
C TOMONIbIO YHHMBEPCAJIBHOTO HWHIUKATOpa, pEakluu HOHHOTO oOMeHa),
pOBeJIEHNE MPAKTHUECKO paboThl «BiusiHue pa3nuyHbiX (GakTopoB Ha CKOPOCTh
XUMHUYECKOU PEaKIAN.

Pacuérunle 3amaun.

Pacuétel 1o ypaBHEHMSIM XUMUYECKUX peakuuid, B TOM YHCIIE
TEPMOXHUMHUYECKHE PACUEThI, PACU€Thl C MCHOJIb30BAHUEM IIOHITHUS «MacCOBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxenune HemetraiuioB B Ilepuoamyeckon  cucteme
xuMudeckux siaeMmeHToB J[. 1. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
®u3nuecKkue CBOMCTBA HEMETALIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpOoJ1a, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
docthopa, yrmepomga M KpEeMHHS) W HMX  COCAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnE BAXKHENIINX HEMETAIIOB U UX COCTMHEHHUM.



Mertamisl. Ilonoxxenue merannosB B [lepuoguyeckoinl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MeTasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METaJJIOB.
DIEKTPOXUMHUYECKUI P HANIPSIYKEHUH METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalud, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue cnocoObl Moiay4yeHus: MeTauioB. I[IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

ODKCIIEPUMEHTAIBHBIE METOJbl M3YUYE€HHUS BEIIECTB W UX MPEBPALLCHUM:
U3y4YeHUe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloOB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIeHWEe M OIMHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIE€JI0YEH, KAUeCTBEHHBIE PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuétHrnle 3agaun.

Pacuéter mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Tel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJTYKTOB PEAKIIUU, €CIIH OHO
U3 BEILECTB UMEET MPUMECH.

XuUMUS U )KM3Hb

Ponbp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenus 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIIIJICHHOTO
IIOJIyYEHUS] BaXKHEUIIUX BEILLECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
Matepuanbl Uil JIEKTPOHUKM, HAHOMATEpHaJlbl, OPraHUYECKUE U MHUHEpaJIbHbIC
yIOOpeHUSI.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IMpaBUjIa HCIIOJIb30BAHUSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MaCHOI0 UCIIOJIb30BAHUS MPEMAPATOB OBITOBOW XUMHUHU
B MOBCEIHEBHOU JKU3HH.

MexXnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBs3ed MpPU  M3y4YeHHH OOmed u
HEOpPraHW4YeCKOM XMMHUHU B 11 Kiacce OCyIIECTBISETCS Yepe3 UCHOJIb30BAHUE KAK
OOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUW, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAY4YHBIM (DaKT, rumores3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCHPUKAIUA, TMEePUOJUIHOCTh, HaOIIOACHHE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOII, PATHOAKTUBHOCTD, MOJIEKYJIa, YHEPTCTHUECKHUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUS, CKOPOCTb.

buonorusi: kietka, opraHu3M, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3ME.

['eorpadusi: MuUHEpAIBI, TOPHBIC TIOPOJIBI, TOJIC3HBIC MCKOMAEMbIE, TOILIUBO,
PECypCHI.

TexHoMOTUsA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePHUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIIECHHOCTh,  (hapMaleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHajIoOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMEBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M TpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-JICSATEIBHOCTHBIM IMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XHUMHUS» Ha YpOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCUMCKONW TpaxJaHCKON HUISHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIeNICHHUIO;

HaJIM4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMHUUYECKOr0o 00pa30BaHMUS;

HaJIMYME MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI MpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJJaMUd POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBAa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOTIO3HAHMS, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS MpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIHLHONM ¥ TMPAKTHYECKOW JeATEIbHOCTH
OoOy4JaromuXcs M0 peaqu3aiiy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro BOCIIUTAHMSA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

OPEACTaBICHUS O COLUAIbHBIX HOpPMax U NpaBUIax MEKIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W TMO3HABATEIbHBIX 3aJ]lay, BHIMIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMAaTh U TMPUHUMATh MOTHUBBI, HAMEPEHUs, JOTUKY H
apryMEHTBI JPYTUX IPHU aHAIN3€ PA3IMUHbIX BUJOB YU€OHOU IEITEIIbHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MpOIEecCY TBOpUECTBA B OOJACTH TEOPUM U MPAKTHUECKOTO
NPUMEHEHHS] XUMHUHU, OCO3HAHUS TOTO, YTO JOCTIKCHHS HAyKH €CTh PE3ysbTaT
JUIMTENIBHBIX ~ HAOMIOCHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(POpMAIMU O MEPENOBBIX JOCTHUKEHUSIX COBPEMEHHOW OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHUMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJl OE30I1MacHOrO OOpaIleHHUsl C BEIISCTBAMH B OBITY,
[MOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHHUSI UEHHOCTH MPaBUJI HWHIUMBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOnIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYypEeHUSs );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIBCKOU
NEATEeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM H  APYrux BHIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro KJjiacca, IIKOJIbI);



MHTEpeca K MPAaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 1I€JI€CO00Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MpoOJieM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAaHUS JIOCTXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpeqie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U TIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTIbITa NeATeIbHOCTU IKOJIOTHYECKOH HaIpPaBJICHHOCTH, YMEHUSI
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBbHOMU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAaHUS CHeNM(UKH XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUU PAIMOHAIIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpEe/ICTaBIICHUsI 00 OKPYKAIOIIEM MHUPE KaK O €JUHCTBE MPUPOJILI U YEIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W PEIIeHUH NpoOJIeM COXpaHCHHS
MIPUPOJIHOTO PaBHOBECHS;

yOexxaE€HHOCTH B 0COOOM  3HAYMMOCTH XUMHUHU JUJISI  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIIEHHOCTH W BaXXHOM pOJU B
CO37aHUHM HOBOM 0a3bl MaTepPUATBHON KYJIBTYPHI, PEIICHUH TI00aTbHBIX MpoOiieM
YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUEHHH YCIOBHUI
VCHEIIHOTO TPyJa H OSKOJOTUYECKA KOMQPOPTHOW IKHU3HU KaXIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUS CYHUIHOCTH METOJI0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAlOUIEro Mupa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOIIMXCA JaHHBIX C LEIbI0 MOJYYECHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHaIbHOM
NS TENbHOCTH.

METANPEIAMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3YJIbTATbl OCBOCHUA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JJIA (I)OpMI/IpOBaHI/ISI MUPOBO33PCHUA o6yqa1011114xc;1
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBI€ IMOHATHSA, OTPAXKAIOIINC
OCJIOCTHOCTH HaquOI;'I KapTHHBI MHpaA H CHGIII/I(I)I/IKy MCTOAOB IIO3HAHMUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U I[pyrI/IG);

YHUBCPCAJIBHLBIC y‘IG6HLIC I[CﬁCTBPISI (HOSHaBaTGHBHLIG, KOMMYHHKAaTHUBHBIC,

PETyJISTUBHBIC), o0ecrieunBaIoIIne dbopmupoBaHue (b yHKITMOHATBHOM
I'PaMOTHOCTH Y COIMAJIBHOM KOMIIETCHIINH 00YJarOIInXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECCKHUE 3HAHUS M YHUBEpCAJIbHBIC YueOHBIE
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATIbHOM MPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHUBEPCAIbHBIMU
y49eOHBIMM  TI03HABATCIbHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMHU
JICUCTBUSIMHU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH NOo3HaBaTeJIbHBIMH
JEeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3HUpPOBaTh  MpoOJIEeMYy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENENIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABICHHBIMU LEJISIMH;

HCIOJIb30BAaTh MPHU OCBOCHWM 3HAHWUM MPUEMBI JIOTMYECKOTO MBIILICHUS —
BBLICJISITh XapaKTEpPHbIC MPU3HAKWA TMOHSTHUN W YCTAaHABJIMBATHh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAcCHU(PUKAIIMU BEIIECTB MU
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyXJIeHUs (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUM), BBIABJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SABJICHUAX, DOPMYIHUPOBATH BHIBOJIBI U 3AKIIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOU
peakiuu — MpPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
PUMEHSITh HA3BAHHBIE MOJICJBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaATEIbLCKUE IEHCTBUS:

BJIaJIETh OCHOBAaMHM METOJOB HAYYHOI'O0 MO3HAHHUS BEHIECTB M XUMHUUYECKHX
pEaKLnii;

dbopMyTUpPOBATH IEJIM U 33J1a4l UCCIICIOBAHMS, UCTIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJis1 (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M MPOBEACHUS
YUYEHUYECKHUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOII0O/IaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ylbTaT, (OpPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEOBAHUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTrh OIBIT YYCHHUYECKOM HCCEOBATEILCKOM M IMPOCKTHOU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIbHOMY
MOUCKY METOJIOB PpEIICHUS MPAKTHYECKHX 3a7ady, IPUMEHEHHUIO pPa3IUYHBIX
METOJI0B O3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPoOpManuu (HaAy4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXKAHHUS, CIPABOYHBbIE MOCOOUS,
pecypcel MHTEpHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3IUYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTHYECKU OLICHHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYNBOCTb;



(opMyIHpOBaTH 3aMpPOChl U NPUMEHITh PA3JIMYHBIE METOABI MPU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM JJsi BBINOJHEHHS Y4eOHBIX 3a1ad
OIPEIEIIEHHOTO TUIIA;

MpUOOPETaTh OMNBIT MCHOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  NpelCTaBICHUS
uHpopmaiuu (cxemMbl, rpaduKu, TuarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHbIM $3bIK B KauecTBE CpeACTBa MpuU pabore cC
XUMHYECKOM HH(pOpMalMe: NpUMEHSATh MeXnpeaMeTHble ((pu3nueckue u
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYJibl, aO0OpeBUATypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HarJIsTHOCTH.

OgBiageHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXJIa€MOM TeMbI B XOJ€ Majora u/uiu
JUCKYCCUM,  BBICKAa3bIBaTh  HUJeH, (QOpPMYyIHpPOBaTH CBOU  NPEIJIOKEHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEeH Pe3yJNbTaTOB MMO3HABATEIBHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMM TPU BBITOJHEHUH
XUMHYECKOTO JKCIEPUMEHTa, MPaKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, pealnu3aluy yueOHOro MpoeKkTa U GOopMyIUpOBaTh BBIBOJIbI
[0 pe3yJibTaTaM NPOBEIEHHBIX HCCIEIOBAHUNA IIyTEM COIVIACOBAHMS IO3MIMNA B
xoze 00CyX/1eHNs 1 0OMEHAa MHEHUSIMH.

OBiageHne yHMBepPCAIbHBIMH PeryJsTHBHBIMU NeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHMPOBAaTh M OCYLIECTBISATH CBOKO ITO3HABATEIBHYIO
JEeATENBbHOCTh, ONpenessas €€ Lead M 3aJadd, KOHTPOJIUPOBATH M II0 MeEpe
HEOOXOAMMOCTH KOPPEKTUPOBATh IMpeJjaracMblii  aJfOpUTM JCHCTBUMA TpHU
BBIMIOJIHEHUN Y4Ye€OHBIX M HCCIEIOBATEIbCKUX 3ajay, BbIOMpaTh Haumbojee
3 PeKTUBHBIN C€MOCO0 MX pemieHus ¢ YYETOM IIOJYyYCHHS HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKHUX PEAKLUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH Ha OCHOBE CAMOAaHaIn3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHS»
OTpa)XaroT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUA O XUMHYECKOW  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUM  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(GYyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUYECKUX 3a7a
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMUUYECKUU DJIEMEHT, aToM, DJJICKTPOHHAs
000JI04YKa aTroma, MOJIEKYJia, BaJJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJIApPHBIH 00BEM, YIJIEPOJIHBIN CKeleT, (YyHKIHUOHAIbHAs TpyIIa,
paauKall, U30MepHusi, ©30MEPhI, TOMOJIOTHUECKUN DS, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHUCJIOPO/ W a30TCOJAEp)KAIlMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
opranuueckux BemiectB A. M. BytnepoBa, 3aKkOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUsA NPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJACHUS O CBOWMCTBAxX, COCTaBe, IMOJYYCHUH U
0€301MacCHOM HCTOJB30BAaHUN BAXKHEUIIIUX OPraHUYECKHX BEIIECTB B OBITY U
PAKTUYECKOU IeSITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATH XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPTaHUYECKUX COEAUHEHNI;

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHUMHUYECKUX PEaKIHid,
U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHMYECKHUX BEIIECTB JIsl HJUIFOCTPAlMU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyUYEHHBIX
OpPraHWYEeCKUX BEUIECTB IO HUX COCTaByY U CTPOEHUIO K OINPEAeIEHHOMY
KJIAcCy/Tpynne COoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUs, BBICOKOMOJIEKYJIAPHbIE COEIWHEHMs), [JaBaThb KM Ha3BaHUS [0
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takxke NpuUBOAUTH TpUBUAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BELIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATUJICHTJINKOJb, TIHIEPUH, (EeHON, (popmanbIerus, ameTaablerul, MypaBbUHAsS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, ITH0K03a,
bpyKTO3a, Kpaxmar, IeJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);



c(OPMHUPOBAHHOCTh YMEHUSl MPUMEHATH TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bsICHEHUS] 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MacChl BEILIECTB;

cOPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
¢u3znueckre U XUMHUYECKHE CBOMCTBAa TUIMYHBIX MPEICTABUTENEH pPa3IMYHbIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmnOyranuen-1,3, OeH30J, METAaHOJ, JTAaHOJ, STUJICHIJIUKOJb,
IJIMLEPUH, (EHOJI, alleTalbJeruj, MypaBbUHAas M YKCYCHasi KHUCJIOTHI, TJIIOKO3a,
Kpaxma, [eJUTI0103a, AMUHOYKCYCHAsl KUCJI0Ta), HIUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIYy HHMH YPaBHEHHSIMH COOTBETCTBYIOIIMX XHMHUYECKUX DPEAKIHHA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOYHUKH YTIIEBOAOPOIHOTO
Chlpbsi  (HEQTb, NTPHUPOAHBIA Ta3, Yroyb), CHOCOOBI HX MepepaboTKU WU
NPAaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKu;

chOpPMUPOBAHHOCTh YMEHUH TMPOBOJUTH BBIUUCICHHUS TI0 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peaklud MO W3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJIHOTO U3 HCXOJHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJIIOJEHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIETTUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS IS MPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHYECKOU
MOCYJIOH W Ja00paTOpHBIM 00OpYyJOBaHMEM, a TaK)Ke IpaBWiia OOpaIlleHus ¢
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

cOpMUPOBAHHOCTh YMEHHMH IJJAHUPOBaTh M BBINOJIHATH XUMHUYECKUH
HKCIEPUMEHT (TpeBpallleHUs] OPraHMYECKUX BEIIECTB IPU HarPEBaHUU, IOTyUCHHE
STWIEHa M W3YyYEHHE €ro CBOMICTB, KAayeCTBEHHBIE PEAKLIUU OPraHUYECKUX
BEIIECTB, JCHATypalusi OENKOB MpU HArpeBaHUM, I[BETHBIE pEaKLUUU OEIKOB) B
COOTBETCTBHUM C TMPaBWJIAMU TEXHUKM O€30MAaCHOCTH MpH OOpalleHuu C
BEIIECTBAMU U JIaOOpaTOpPHBIM OOOpPYIOBAaHUEM, TMPEACTABIATh PE3YNbTATHI
XUMUYECKOTO JKCIEpPUMEHTa B (opMe 3allUCH ypPaBHEHUH COOTBETCTBYIOIIHX
peakiuii 1 GopMyIHpOBaTH BHIBOABI HA OCHOBE 3TUX PE3YJbTaTOB;

cOpPMUPOBAHHOCTh YMEHHH KPUTUYECKH aHAIU3HPOBATh XUMHUYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEICTBAa MAacCOBOM
uHdopmanuu, UHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHUCTBUS HA KUBbIE OPraHU3MBbl ONPEACIIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumepax crnocoOb
YMEHBIICHUs] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
NPUMEHATh 3HAHHUSA 00 OCHOBHBIX JOCTYIIHBIX METO/JAaX IO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX U CIa0OBUIALIIMX OOYyYaroUIUXcs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJJACC

[IpenmerHbie pe3ynabTaThl OCBOSHMsI Kypca «OOmmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTb  TPEACTABICHUM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHUM B TO3HAHUU SBJICHUH
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHHS TPAKTUUSCKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue TMOHATUS (XMMHUYECKUM AJIE€MEHT, aToM, M30Tom, s-, p-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJSAPHBIH OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTAIMYECKAs PEIIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMWA, PACTBOP, DJICKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAs] JUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH JI. M. MeHneneena,
3aKOH COXPAHEHMSI MACCHI BEIECTB, 3aKOH COXPAHEHUSI W MPEBPALICHUS SHEPrUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHYECKHUE 3HAHUS, JIEKAIIME B OCHOBE IMOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTMYSCKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MacHOM HCIOJb30BAaHWH BAKHEHIIIUX HEOPTaHUUECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  pEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIbIA Ta3, aMMHUaK, rami€Has
U3BECTh, HETalEHasl U3BECTh, IUThEBAS COJA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX Pa3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsi, MOHHAs, METaJNIMYECKasi, BOJAOPOJIHAS) B COCIMHEHUAX, TUI
KPUCTAINTMYECKON PEETK KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB [0 HMX COCTAaBy K ONpeNeIEHHOMY Kiaccy/rpymre
COEIMHEHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCHUJIbI, OCHOBAHMSI,
KUCITIOTHI, aM(OTEPHBIE THUJIPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
W. MeHnpneneeBa U IEMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, O0BICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHIM XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumuyeckux snemeHToB /. M. MeHaeneeBa, HMCHONb3ys NOHATUA «s-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBACHSATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 mepuojiam U rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3s1eMeHTOB 1. U.
Menpeneena;

c(hOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TEHETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHs KJIacCU(DULIUPOBATH XMUMHYECKHE PEaKUIUU I10
pa3IMYHBIM NpPHU3HAKaM (YUCIIYy M COCTaBy pEarupyrouluX BEIIECTB, TEIIOBOMY
3 deKTy peaxkiuu, U3MEHEHUIO CTENEHEH OKHUCICHHS 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalIu3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHUS DPEAKIHU pa3IMuHBIX
TUIIOB, MTOJIHBIE M COKPAIIEHHBIE YPABHEHUS PEaKUUH HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINC
KAueCTBEHHBI COCTaB PA3JMYHBIX HEOPTaHUYECKUX BEIICCTB, PACIIO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONIHNE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pacKpbhIBaTh CYINIHOCTh  OKHCIWTEIHHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MOCPEACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX pPEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYESCKOTO PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIIECCHI,
JeKAIUe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(POPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO TIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUHUCICHUS C HCIIOIB30BAaHUEM
MOHSITHSI «MaccoBas JIOJISI BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHH Ta3oB
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIICCTB, TEIUIOBOTO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHCHHUS MacChl
BEIIECTB, PEBPAIIEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIa MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBuja OOpaIIeHHS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
HKCIIEPUMEHT (pa3oKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpeabl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHANKATOPA, BIUSHHUE PA3NUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHYECKOU pEaKIuw,
peaknuu MOHHOTO OOMEHa, KayeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, HA KAaTUOH aMMOHHUS, PEIICHUE HKCICPUMEHTATBHBIX 3a/1ad 0
temaM «Metamibel» U «HemeTamabsl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIeHNH C BEIIECTBAMHU U JTAOOPATOPHBIM 000pYAOBaHHUEM,
MPEACTaBIATh PE3yJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX PEaKIUMid U (OPMYIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIu, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3JI0POBbsl M OKPYXAIOLIEH MPUPOJHON Cpelbl, OCO3HABATh
OMAaCHOCTh BO3ICHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl YMEHBIIECHUS WU
MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIs 00YYaroIIMXCsl ¢ OrPAaHUYEHHBIMHU BO3MOXKHOCTSMH 3JI0POBbSI: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX W CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrtpoiasbnbie | IlpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHMYeCKOM XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOEHHMS OPTaHUYECKUX COCAMHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pa3znes 2. YrieBoaopoanbl
2.1 [IpenenbHble YriIeBOIOPOIbI — aJIKaHbI 2
29 HenpenenbHbie yrieBoI0pOIbl: AIKEHBI, 6 1
' AJKaJUEHBbI, ATIKUHBI
2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2
24 [IpupoaHbIE ICTOUYHUKH YTJIEBOJIOPOJIOB U 3 |
' ux nepepaboTka
Wroro no pazgeny 13
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeIuHEHUs
3.1 Cruptsl. DeHon 3
39 Anpneruapl. KapOoHOBBIE KHCTOTHI. 7 1
' CroxHbie 3QUPBI
33 VYrneBoabl 3 2




Hroro no pazgeny 13
Pasnen 4. A3oTconep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 3
Hroro no pazgeny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM ungpoBbie
Ne n/mm P KonrtpoJsbubie | IIpakrnyeckue (b )
NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypcsl
Paszgea 1. Teopernueckne 0CHOBbI XUMHUH
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 n [lepnoanueckas cuctemMma XUMUYECKUX 3
anemenToB J. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEAKITUN 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Meranbl 1
2.2 Hewmeranis 1 1
)3 CBs13b HEOPraHUYECKUX U OPTraHUUYECKHUX )
' BEIIECTB
Hroro no pazneny 17
Paszpnen 3. Xumus u Ku3Hb
3.1 XUMHUS U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoasbubie | IIpakTHyeckue
n/n Bcero u3yueHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsl
| [Ipeamer opraHn4ecKkoi XUMHH, €€ |
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopust cTpoeHHsI OpraHU4YeCcKUX
2 coenqunennit A. M. byrieposa, eé 1
OCHOBHBIE MOJIOKEHUS
[Ipencraienue o Kiaccuukanuu
3 oprannueckux BemiectB. Homenkiarypa |
(cucremaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHM OPraHUYEeCKUX BEUIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, |
TOMOJIOTHUECKUU Psifl
5 Mertan u 3TaH — NpocTenIme |
MIPE/ICTaBUTEIH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
7 OTUJEH U NPOMWIEH — MPOCTENIINe |
IIPEICTAaBUTENN AJIKEHOB
8 [Ipaktuyeckas padora Ne 1. «ITomyuenue | |
ITWJIEHA U U3yYEHHUE €0 CBONCTB
9 Anxanuensl. byranuen-1,3 u |

MeTunoyraauen-1,3. Ilonyyenue




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUS,

10 FOMOJIOTMUYECKUH psil. ALIeTHIIEH —
MPOCTEUILINI IPEACTABUTEIIb AJIKUHOB

1 Brrunciienus no ypaBHEHHIO XUMHUYECKOU
peakiuu

12 ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

13 I'eneTnveckas CBsI3b YrIeBOI0POIOB,
MPUHAYISKANUX K PA3TUIHBIM KJIaccam
[TpupoIHBIE UCTOYHUKH YTIIEBOIOPOJIOB:

14 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
ra3bl, He)Th U IPOIYKTHI €€ mepepaboTKH
[IpupoaHble HCTOYHUKH YTIEBOAOPOIOB!

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
ra3bl, He()Th ¥ MPOAYKTHI €€ nepepaboTKu

16 KoutponsHas pabota no paszaeny
«YTIIeBOOPOIBI»

7 [IpenenbHbIE OJHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoOTroaTOMHBIE CIUPTHI: ATUIICHTIIUKOIb U
TIULEPUH

19 @DeHOoM: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE
U XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbrerunsl: GopMaibaeTua U
aneTranbAerusl. AueToH

21 OAHOOCHOBHEBIE Tpe/ieNIbHBIE KAPOOHOBBIE




KHCJIOTBL: MypaBbUHAA U YKCYCHAs

22

[Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ n OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBHUTECIIN BbICIHIUX Kap6OHOBI)IX
KHUCJIIOT

24

Mbr1a Kak cOJIU BBICIINX Kap6OHOBI)IX
KHCJIOT, NX MOIOIIIEE JCHCTBIE

25

CrnoxHbIe Y(QUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ HIPOITU3 CIIOKHBIX

3¢upoB

26

Xupsr: ruaponn3, npuMeHeHue,
OroJIoTHYECKasi pOJIb )KUPOB

27

VYrieBoapl: cocTaB, KjIacCU(pUKAITHSI.
Baxwueline npenacTaBuTeNu: riI0K03a,
(dbpykTo3a, caxapo3a

28

KanMaJ'I " OCJIJIK0JIO3a KaK IMMPUPOJHBIC
ITOJIMMECPBI

29

KonTtponbHas pabota no pasaeny
«Kucnopojacoaepkaiiyue opraHuyecKue
coenuHEeHU/ Beepoccuiickas
MpoBepouHas paboTa

30

OO11ast XxapaKTepUCTHKA a30TCOAEPIKALIIX
OpraHUYeCcKUX COeTUHEHUH /
Bceepoccuiickas npoBepouHasi paboTa

31

AMMWHBI: METHJIAMHWH W aHWJINH

32

AMUHOKHCIOTBI KaK aM(I)OTCpHBIC




OpPraHu4eCKUC COCANHCHU A, UX

benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COECTUHEHHUS

ounoJsiornyeckoe 3HaueHme. [lenTuael.

OCHOBHBIE TTIOHATHS XUMHHU

33 BBICOKOMOJIEKYIISIPHBIX COCTMHEHUH !
OCHOBHBIE METO/IBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[TnacTMacchl, KayqyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTyparus aToMoB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaMm v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aeMmenToB .M. Meneneena B
Pa3BUTHUU HAYKU

CTpOGHI/Ie BEIIeCTBA. XMMHUUECKas CBA3b, eé
BHbI; MCXaHU3MBbI 06pa30BaHI/I$I
KOBAJICHTHOM CBS3U. BO,Z[OpOI[HaSI CBA3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucieHus. Bemectra
MOJIEKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonsatue o AUCTICPCHBIX CUCTECMAX.
HcTtuHHBIEC U KOJUIOUIHBIE pacTBOPBLI.
MaccoBas 1014 BelllecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKUX coeMHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJIacCOB

Knaccugukamums XuMHUECKUX peakunuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTuMble peakiuy.
XUMHUYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bnusaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BoJiopoiHOM Tokasarene (pH) pacteopa.
Peakiiun nonHoro oomeHna. ['maposm3
OPraHUYECKUX M HEOPTraHUYECKUX BEIICCTB

12

OKHUCAUTENHEHO-BOCCTAHOBUTEILHBIE
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U PacTBOPOB CoOJieit

13

KonTtponsHas pabota no pasaeny
«TeopeTnyeckne OCHOBBI XUMUN»

14

Mertanisl, ux noyoxkenue B [lepuoanueckoit
cUCTeMe XMMHUYecKux >nemeHToB /1. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue puzndyecKre CBONCTBa
METaJJIOB




15

CrinaBbl METaLIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUUIOB (HATpUH, KaJui, KaJblUi, Maraui,
QIIOMHHMI) U UX COETMHEHUN

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEIU U MX
COCIMHEHUI

18

XuMHYecKHe CBOMCTBA ITMHKA, JKeJle3a U UX
CoeqUHEHNN

19

[IpakTnueckas padota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
«Mertamas»"

20

HemeTtamnel, MX MOJI0KEHHE B
[Tepuoanueckoit cucteMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYeCcKre CBOMCTBA HEMETAIJIOB.
AnnoTponusi HEeMeTauIoB (Ha pumepe
KHCTIopo/a, cepsl, pocdopa u yriaepoaa)

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhl U UX
COEeIMHEHUN

23

XuMHYEeCKUe CBOMCTBA a30Ta, pochopa u ux
COEIMHEHUN

24

XHUMUYECKUE CBOWCTBA yriepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprmeHeHne BaKHENIINX HEMETAIUIOB U UX
COEIMHEHUN




O000111eHNE ¥ cUCTEMATH3AIMS 3HAHUH 110
Tteme «Hemeramey. Beruncinenus mo

26 YpaBHEHUSIM XUMUYECKUX PEAKIUN U !
TEPMOXUMHYECKHE PACUETHI
[Ipaktuyeckas padora Ne 3. «Pemenne

27 OKCIIEPUMEHTAIBHBIX 3a1a4 110 TEME 1
"Hemetanmsl"»

)3 KonTponsHas pabora no temam «MeTtasibi» |
u «HemeTamibny

29 Heopraanueckue n opraHndeckue KUCIoThl. :
Heopraanueckue u opraHndeckie OCHOBAHUS
AmboTepHbIe HEOpraHUYEeCKHUEe U

30 opraHuueckue coenuHeHus. ['enernueckas |
CBSI3b HEOPraHUYECKUX M OPTaHUYECKUX
BEIIECTB
Ponp xumun B oGecrieueHuu 3KOJIOTHUECKOH,

31 SHEPTeTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU MEUIIMHbI
[IpencraBienust 00 OOMIKUX HAYYHBIX

32 MPUHLHUIIAX TPOMBIIUIEHHOTO MOJTY4YEeHUS 1
B)KHEHIIINX BEIIECTB

33 YenoBek B MUPE BEIIECTB U MaTEpPUAIOB 1

34 XHMHA U 300pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI POrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHpPOBAHHOCTh TPEACTABICHUN O XHUMHUYECKOW COCTaBJISIONIEH
€CTECTBEHHOHAYYHOU KapTHHBI MUPA, POJIA XUMUHW B TIO3HAHUU SIBJICHUI
npUpoabl, B (OPMUPOBAHWU MBIIUICHUS W KYJIbTYphl JIMYHOCTH, €&
(GYHKIIMOHATBHOM ~ TPAaMOTHOCTH,  HEOOXOAMMOM  JJisi  pEIICHHS
MPaKTUYECKUX 3a/ad M IKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K

CBOEMY 3/I0pPOBbBIO U MIPUPOIHOM Cpejie

1.2

Bnagenune cucteMol XMMHUYECKMX 3HAHUM, KOTOpash BKIIIOYAET:
OCHOBOTOJIAraloIre TTOHSTHUS (Momekymna, BAJICHTHOCTH,
AIEKTPOOTPHUIIATEHHOCTh, CTETICHh OKHUCJICHHUS, XHMHUYECKas CBS3b,
MOJb, MOJISIpHas Macca, MOJISIpHBIM OO0BEM, YIJIEPOJHBIM CKeNerT,
byHKIMOHATbHAS rpymnmna, panukan, u3omMepus, U30MEpHlI,
TOMOJIOTHUECKUN  PSif, TOMOJIOTH, VIJIEBOJOPOJbI, KHUCIOPOA- U
a30TCOJIEpKaIle COEAUHEHHUs, OHOJOTMYEeCKH aKTHBHBIE BELIECTBA
(yrneBompl, XUpPHI, OCNKH), MOHOMED, IMOJIUMEDP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE  COEAMHEHHUS); TEOPHUH U 3aKOHBI (TeopHs
XMMHUYECKOTO CTpPOEHHus opraHuudeckux BemiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XUMHH, (HaKTOJIOTUYECKUE
CBEICHHMSI O CBOMCTBaX, COCTaBe, I[IOJy4eHUH U OE30MaCHOM
UCIOJIb30BAHUHU BaXXHEHIIINX HEOPraHUYECKUX U OPraHUYEeCKHX BEIECTB

B 6BITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCIIOBCKa

1.3

ChopmupoBaHHOCTh yMEHUN  BBISIBISITH ~ XapaKTEpHbIE MPU3HAKU
MOHSITHIA, yCTaHABJIMBAaTh ux B3alMOCBSI3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIME TMOHSATHS TPU ONHCAHWU COCTaBa, CTPOSHUS U

peBpalleHUI OPraHuYeCKUX COCTUHEHUI

1.4

c(OPMHUPOBAHHOCTh YMEHHH HCHOJB30BaTh XUMHUYECKYI0 CHMBOJIHMKY
JUIL  COCTaBJIEHUS MOJIEKYISPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpal€HHOW) (opMyn OpraHMYeCKMX BEIIECTB M ypaBHEHUH
XMUMUYECKUX PEaKLUi, N3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX
BEUIECTB Ul WJUIIOCTPALIMM HMX XMMHYECKOIO M IPOCTPAaHCTBEHHOIO

CTPOCHUS




1.5

ChopMUpOBaHHOCTH ~ YMEHHMH  yCTaHABIMBAaTh  NPUHAIIECKHOCTH
HN3YUCHHBIX OPraHM4YCCKUX BCHICCTB IO HX COCTaBy MU CTPOCHHUIO K
omnpenenéHHoMy  Kjaccy (rpymme) coeAuHeHuil  (yriaeBOJOpOJbl,
KUCIIOPOA M a30TCOJCPIKALINE COCAWHEHHS, BBICOKOMOJEKYISPHBIC
COCI[PIHGHI/I?I), JaBaThb UM Ha3BaHUA 110 CHUCTEMATHUECKOU HOMCHKIJIATyp¢C
(IUPAC)

1.5

ChopMupoBaHHOCTE YMEHHUS OMPEICIATh BUIbI XUMUYCCKOW CBSI3U B

OPraHUYECKUX COCTMHEHUX (OIMHAPHBIE U KpaTHBIE)

1.6

CpopMHPOBAHHOCTh YMEHUS PUMEHSTH: MOJOKEHUSI TEOPHUH CTPOCHUS
oprannyeckux Bemects A.M. byriepoBa jyist 00bICHEHHS 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUSI MaCChl

BCIICCTB

YrneBo1opoabl. Kucnopoacoaep:xarne " a30TCoIepHKaIIne

OpPraHNu4€CKUC COCANHCHU . BLICOKOMOHeKyJ'IHpHBIe COCAMHCHUS

2.1

CpopMHpPOBAaHHOCT, YMEHUW TPUBOJUTH TPHUBUAIBHBICE HA3BaHUS
OT/ACIBHBIX OPraHMYEeCKUX BEMICCTB (ITHJICH, MPOIMMICH, alleTHUJICH,
STUJICHTJIUKOJb, TIULEPUH, (eHoN, G(OpPMaIbIETHI, aleTalIbICTHI,
MYpaBbHMHAs KHCJIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAs KHUCJOTA,
CTeapuHOBasi KHCJIOTa, TJIFOKO3a, (PYyKTO3a, Kpaxmal, IeJIIJI03a,

TJTUITAH )

2.2

ChopMHpPOBAaHHOCT, YMEHHUM XapaKTEPU30BaTh COCTaB, CTPOCHUE,
du3nYecKue W XWMHYSCKHE CBOMCTBA THUIHYHBIX IPEJACTABUTEIICH
Pa3IUYHBIX KJIACCOB OPraHMYECKHX BEHICCTB (METaH, 3TaH, 3THJICH,
NPONWIICH, areTwieH, OyraaueH-1,3, wmetwnOyramuen-1,3, OeH30I,
METaHOJI, STaHOJ, STHJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaJIbJICTH]I,
MypaBbHHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, Kpaxmall, IeJUIi0iI03a,

aMUHOYKCYCHasl KHCIIOTa)

2.3

CQ)OpMHpOBaHHOCTL YMCHUA HIUIIOCTPUPOBATHL T'CHETUYCCKYHO CBSA3b
MCKAY THUIIMYHBIMUA NpeacTaBUTCIEIMU Ppa3JINYHbIX KJIaCCOB
OpPraHN4YCCKUX BCIICCTB YPABHCHUAMHU COOTBCTCTBYIOIIUX XUMHUYCCKUX

peaKIuii C UCTIOIB30BAHUEM CTPYKTYPHBIX (OPMYIT

24

ChopMupoBaHHOCTD YMEHUS XapaKTepu30BaTh UCTOYHHKH
YTJIEBOJOPOHOTO ChIpbs (HE(Th, IPUPOAHBIN a3, yroip), CocoObl X

nepepa60TKI/I 1 IPaKTUUICCKOC MPUMEHCHUC ITPOAYKTOB nepepa60TKH

XUMHS U )KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTh YMEHUH BJIaJIeTh CHCTEMOU 3HAaHMI 00 OCHOBHBIX

MCTONAaX HAYYHOI'O IO3HAHUA, UCIOJB3YyCMbIX B XUMHU IIPpU U3YYCHUU




BEIIECTB M XUMHYECKUX sIBJICHUM (HAONIOICHHE, HW3MEpEHHUE,
HKCIIEPUMEHT, MOJICJTUPOBAHUE), UCIIOJIb30BATh CUCTEMHbIC XUMHUECKIE
3HAHUS JJI1 OIPUHATHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYaIUX,

CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHUCM

3.2

ChopmupoBaHHOCTE yMEHUH COONIONATh TIPaBHIA  IOJIH30BAHUS
XUMUYECKOM TMOCyI0M W Ja00paTOpHBIM OOOPYIOBaHUEM, a TaKKe
npaBuia oOpalieHus] C BEIIeCTBAMU B COOTBETCTBUHU C MHCTPYKIUSIMH

110 BBIINIOJITHCHHUIO J1a6opaT0prlx XUMHUYCCKHUX OIIBITOB

33

CdopmMupoBaHHOCTh YMEHMH IJIAHUPOBATH U BBHINOJIHITH XUMUYECKHUI
9KCIIEPUMEHT (TpEeBpallleHUs] OPraHNYEeCKUX BEILECTB MPU HarpeBaHHH,
MOJIy4YE€HUE STHJIEHA U HU3Y4YEHHE €ro CBOWCTB, KaU€CTBEHHBIE PEAKIMU
OpraHMYECKHUX BEILECTB, JEHaTypalusi O€IKOB IpU HarpeBaHUH,
[[BETHbIE pEaKLUUU OEIKOB) B COOTBETCTBUU C IMpaBUWJIAMHM TEXHHUKHU
0e30MacHOCTH TpuU OOpalleHMH C BeulecTBaMM U J1ab0pPaTOPHBIM
000pyI0BaHUEM; MIPE/ICTaBIATh pe3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B ()OpME 3aMKCH YPAaBHEHHI COOTBETCTBYIOIIMX PEaAKITUI

1 popmMyaupoOBaTh BEIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB

34

CpopMHpOBAaHHOCT, YMEHHUM MPOBOJUTH BBIYMCICHHS 1O XUMHYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM
IPOJYKTa peaklMu MO MU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO

U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUH)

3.5

ChopmMupoBaHHOCTh YMEHHM KPUTUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMaIMIO, TIOJYy4aeMyl U3 pa3HbIX MCTOYHHUKOB (CpeicTBa

MaccoBoii nHpopManuu, cetb UHTepHET U 1pyrue)

3.6

ChopmupoBaHHOCTh yMEHUN COONIOATh MpaBUiIa  IKOJIOTUYECKU
1es1ec000pa3HOro MOBEACHUS B OBITY U TPYJIOBO JESTEIBHOCTH B IIEIISAX
COXPAaHEHHUS CBOEro 3JI0OPOBbS M OKpYXKaIoLIeH NpUPOTHON cpenbl,
OCO3HaBaTh  OMACHOCTh  BO3JCHCTBUS Ha  KUBBIE  OPraHU3MbI
OTpeNIeIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAsi CMBICH IOKa3aTems
[TJK (mpeaenbHO NOMYCTUMOM KOHIIEHTPALIUU), TIOSICHATH HA MPUMEpPax
CrocoObl YMEHBIIEHUSI U MPEIOTBPALICHHS] UX BPEIHOTO BO3JCHCTBHS

Ha OpraHus3m 4CJIOBCKa

11 KIJACC

Kon
NpoBepsieMoro

IIpoBepsiemble peMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
0o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 0opa3oBaHus




pe3yJabTara

1

TeopeTrnueckue OCHOBBI XUMUU

1.1

Bnagenne cucreMoM XMMHUYECKMX 3HAaHHUW, KOTOpas BKIFOYAET:
OCHOBOIIOJIATAFOIITUE TIOHATHS (XUMHYECKHUI DJIEMEHT, aTOM, JICKTPOHHAS
obonouka aroma, S§-, p-, d-dIEKTPOHHBIE OpPOUTAIM AaTOMOB, HOH,
MOJIEKYJIa, BAJICHTHOCTb, JIEKTPOOTPHUIIATEILHOCTh, CTENICHb OKHCIICHUS,
XAMHYECKas CBs3b, MOJIb, MOJISIPDHAs Macca, MOJISIPHBIA OO0BEM,
KPUCTAUTNIECKAsT PEIIETKA, THITHI XUMUYCCKUX PEaKIUil (OKHCIUTEIHHO-
BOCCTAaHOBHTENFHBIE, 9K30- M OSHJOTEPMHYECKHE, PEaKIHd HOHHOTO
00MEHa), pacTBOpP, JJIEKTPOJUTHI, HEIJICKTPOJIUTHI, DIJIEKTPOJIUTHUYECKAs
JICCOLIMAIINS, OKHUCIIUTEh, BOCCTAHOBHUTENb, CKOPOCTH XHMHYECKON
peakiuy, XUMHUYECKOE pPABHOBECHE); TEOPUM U 3aKOHBI (Teopus
3JIEKTPOJIMTHYECKON  nuccoumanuu, Ilepmognueckuit  3axkoH .U
MenneneeBa,  3aKOH  COXpaHEHHS ~ Macchl),  3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUH, (DAKTOJIOTUICCKHE CBEIACHUS O CBOMCTBAX,
COCTaBe, TIONIydCHHMH ¥ OE€30MaCHOM HCIIOJNB30BAaHUN  BKHEUIIIMX
HEOPraHWYEeCKUX BEIIECTB B OBITY M IMPAKTHUYECKOW JEATEITHHOCTH

YCII0OBCKa

1.2

ChopmMupoBaHHOCTh YMEHHMM BBISBJISATh XapaKTepHblE TMPU3HAKH U
B3aMMOCBSI3b M3YYEHHBIX MOHSATUH, TNPUMEHSATH COOTBETCTBYIOIINE
HOHSTHSI TIPH OMUCAHUM CTPOEHHUS U CBOICTB HEOPraHMYECKUX BEILECTB
U HUX TMPEBpallleHU; BBISBISATH B3aHMMOCBA3b XMMHUYECKMX 3HAHUM ¢
HNOHATUSIMM M TIPEACTAaBICHUSMH  JPYIrMX  €CTeCTBEHHOHAYYHBIX

npeaMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MCTOAAMHW HAYYHOI'O IIO3HAHHUA BCIICCTB U
XAMHYECKUX  SIBICHUH (Ha6J'IIOI[eHI/IC, HN3MEPEHUC, OKCIICPUMCHT,

MOJICIIMPOBAHNUE)

1.4

C@OpMHpOBaHHOCTL YMCHI/Iﬁ OonpeacisAiTb BaJICHTHOCTbL W CTCIICHb
OKHUCJIICHUA XHMHUYCCKUX OJICMCHTOB B COCIUMHCHHUAX PaA3JIMIHOIO
CcoCTaBa, BUJ XUMHYECKOM CBiA3HU (KOB&HCHTH&H, HOHHAas,
MCTAJIIMYCCKasd, BOI[OpOI[HaSI) B COCAMHCHUAX, THII KpHCTaHHH‘IGCKOﬁ
peH_IéTKI/I KOHKPCTHOI'O BCIICCTBA (aTOMHaSI, MOIJICKYJIsIpHasA, HWOHHAas,

MeTaJ’IJ’II/I‘IeCKaﬂ)

1.5

C(bOpMI/IpOBaHHOCTL YMGHI/Iﬁ ONpCACIIATh XapaKTEp CpEeAbl B BOJHBIX

pacTBOpPAX HCOPraHNYICCKUX CO€IUHEHUI

1.6

Cq)OpMI/IpOBaHHOCTL YMCHUA KJIaCCI/I(bI/II_II/IPOBaTB XUMHUYCCKHUEC pCAKIINU

M0 pa3IMYHbIM IIPpHU3HAKaAM (‘-II/ICJ'Iy U COCTaBy pCarupyromux BCIICCTB,




TEIIOBOMY J(M(}EKTy peakiuy, HW3MEHEHUIO CTEICHEeH OKHUCICHUS

3JIEMEHTOB, 00OPATUMOCTH PEAKILIMH, YYACTUIO KaTaJIn3aTopa)

1.7

ChopMUpOBaHHOCTh ~ YMEHUH  COCTaBJIATh  YpaBHEHHUS  pEaKIHi
pa3IMYHBIX THUIOB, TOJHBIE M COKpAaIIEHHBIC YPaBHEHUS pPEaKUuil
MOHHOTO OOMEHA, YYUTHIBAsI yCIOBHUSA, MPU KOTOPHIX 3T PEAKLIUU HIYT

JO KOHIIa

1.8

ChopmMupoBaHHOCTE YMEHHH TPOBOJHUTH PEAKIUH, TOITBEPKIAIOIINEC
KAQUECTBECHHBIM  COCTaB  pA3JIMYHBIX  HEOPraHMYECKUX  BEIIECTB,
pacrno3HaBaTh OMNBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIUE B BOJIHBIX

pacTBOpax HEOPTaHMYECKUX BEIIECTB

1.9

CpopMHpPOBAHHOCT, YMEHHI PACKpPBIBATH CYIIHOCTh OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIUIA MTOCPEACTBOM COCTABIICHHS 3JIEKTPOHHOTO

OanaHca 3TUX peakuuit

1.10

ChopMHpPOBAaHHOCT, YMEHHUH OOBSICHATH 3aBHCHMOCTh CKOPOCTH

XMMHUYECKON PEeaKIMH OT pa3Iu4HbIX (PaKTOPOB

CpopMHpOBAaHHOCT,  yMEHHH  OOBSCHATH  XapaKTep  CMEIICHUS
XUMHUYECKOTO PaBHOBECHSI B 3aBUCHMOCTH OT BHEITHETO BO3JICUCTBUS

(mpuaIMn Jle [latennbe)

OO6mras 1 HeOpraHU4ecKass XUMHUS

2.1

ChopMHpOBaHHOCT, YMEHUW pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa J.N. Meupeneena Hu JEMOHCTPHUPOBAThH €ro

CUCTEMAaTU3UPYIOILYIO, OOBSCHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKIIMU
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ChopMHpPOBAaHHOCTh, YMEHHI XapaKTEpU30BaTh AJICKTPOHHOE CTPOCHHUE
aTOMOB XHUMHUYECKHX »dJeMeHToB 1—4 mnepuonoB Ilepuoandeckoi
CHUCTEMBl XuUMHUecKuX djeMeHtoB J[.M. MenneneeBa, uCHoOJIb3ys
MOHATUSA  «S-, p-, d-dTEKTPOHHBIE OPOUTANY), «IHEPreTUUCCKUE
YPOBHI», OOBSICHITh 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKHX
AJIEMEHTOB M UX COEIMHEHUI Mo nepuodaM u rpymnmnam llepuoanyeckoit

CHCTEMBI XUMHYECKUX 3J1eMeHTOB J[.11. MeHaeneeBa

2.3

CdopmupoBaHHOCTh YMEHHH XapaKkTepu30BaTh (OMHCHIBATH) OOIIUE
XMUMUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKJIATh  CYIIECTBOBAHHE  TEHETUYECKOM  CBSI3M  MEXIY
HEOPraHUYECKUMU BEII[ECTBAMHU c MIOMOIIBIO ypaBHEHUI

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKI_[I/Iﬁ
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Cq)OpMI/IpOBaHHOCTL YMCHI/Iﬁ YCTaHaBJIMBATb MMPUHATIICKHOCTD
HCOPraHNMYCCKUX BCHICCTB IO HX COCTABY K OHpe)leHéHHOMy KJIacCy

(F pynne) CO€OUHEHMI (HpOCTBIe BC€IICCTBa — MCTAJLJIBI U HCEMCTAJIIIbI,




OKCH/IbI, OCHOBAHUS, KUCJIOTBI, aM(OTEPHBIEC THPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHMH HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIUKY
JUISL COCTaBIeHUsT (POPMYIT BEIIECTB ¥ YPAaBHEHUH XUMHUYECKUX PEAKIIHIA,
cucremarnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OT/IEJIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHbIN Ta3, yrJIeKUCIbII ras,

aMMHaK, raménas HU3BCCTH, HeraméHas H3BCCThb, IIMThEBAA COoAa, IMPUT U

Apyrue)

2.6

ChopmupoBaHHOCTE yMEHUH XapaKTepU30BaTh (OMHCHIBATH) OOIMIHE
XUMUYECKHE CBOMCTBA HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEPXKJaTh  CYIIECTBOBAHME  TE€HETUYECKOW  CBSI3M  MEXIY
HEOPraHUYECKUMH BEIllECTBAMHU c TTOMOIIIBIO YpaBHEHHI

COOTBECTCTBYIOIINX XUMHWYCCKUX peaKHI/Iﬁ

2.7

CpopMHpPOBAHHOCTH, YMEHUH IJIAHUPOBATh U BBINOJHATH XUMUUYECKUN
IKCIIEPUMEHT (pa3jioKeHWe IEepPOKCHIa BOJOpPOJa B IPHCYTCTBHH
KaTaJn3aropa, OMpeJeNieHHe Cpelbl PacTBOPOB BEIIECTB C ITOMOIIBIO
YHHMBEPCATbHOTO WMHIUKATOpa, BIMSHHE pa3IUNYHBIX (PAKTOPOB Ha
CKOPOCTh ~ XHMHUYECKOW PEakIid, PEaKIud HWOHHOTO OOMeHa,
KaueCTBEHHbIE PEaKIMu Ha Cynb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHUS, pelIeHHE SKCIEPUMEHTAIBHBIX 3a]ad 10 TeMaM
«Metamibl» U «HemeTamib») B COOTBETCTBUH C IMPAaBWJIAMH TEXHUKU
0e30MacHOCTH TpU OOpalleHMH ¢ BEHIECTBAMH U J1a0OpaTOPHBIM
000pyI0BaHUEM; MPEICTABIIATh pe3yJIbTaThI XHUMHYECKOTO
SKCIIEpUMEHTa B (hOpMe 3alUCH YPaBHEHUH COOTBETCTBYIOIIUX PEAKITHA

U (GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YIHTaTOB

2.8

ChopmupoBaHHOCTh yMEHMH  COONMIOJATH MpaBWia  IOJIb30BAHUS
XUMHUYECKON TOCyA0H U J1abopaTOpHBIM 00OpYJOBaHHEM, a TaKXKe
npaBwiia oOpallleHusi C BEIIeCTBAMU B COOTBETCTBHHM C MHCTPYKIHUSMU

I10 BBIIIOJTHCHHIO J'Ia60paTOprIX XHUMHUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTh YMEHHI XapaKTEepU30BaTh XUMHUYECKHE MPOIECCHI,
JeKale B OCHOBE MPOMBIIUICHHOTO TOJYYeHHUS CEPHOW KHCIOTHI,
aMMHuaka, a Takke CGHOPMUPOBAHHOCTH MpEACTaBIEHUN 00 00X
HAy4YHBIX NPHUHIMIAX U SKOJIOTHYECKHX MPOoOIeMax XHUMHYECKOIO

IMPpONU3BOJACTBA

XUMHS U )KU3Hb. PacuéTrl

3.1

ChopmMupoBaHHOCTh TMPEACTABICHUH O XUMUYECKOW COCTaBISIOIICH
€CTECTBEHHOHAayYHOW KapTHHBI MUPA, POJIM XUMHUH B MMO3HAHUU SBJICHHI

npupoibl, B (OPMUPOBAHMM MBIIUIEHUS U KYJAbTYPHl JIMYHOCTH, €€




(YHKIIMOHATBHOW  TPaMOTHOCTH, HEOOXOJUMOW Uil  PEIICHUs
MPaKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAaHHOIO OTHONIICHUS K

CBOEMY 3/I0POBbBIO U IIPUPOIHOMN Cpejie

3.2

ChopMHpOBaHHOCTh YMEHHI KPUTHUECKH aHAJIU3UPOBATh XUMHUYECKYIO
UHPOpPMALIMIO, TOJIy4aeMyl0 W3 pa3HbIX HCTOYHMKOB (CpeIcTBa

MaccoBOM KOMMYHUKaIIUU, ceTh IHTEpHET u apyrue)
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ChopmupoBaHHOCTE yMEHUH COONIONATh TPaBHIA 3KOJOTHYCCKH
1eJIeCO00Pa3HOTO MOBEACHHSI B OBITY U TPY/AOBOH JCATEIHLHOCTH B IETISAX

COXpaHEHUs CBOETO 37J0POBbs U OKPYKAIOIIEH IPUPOIHOM CPeIbl
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Oco3HaBaTh  OMACHOCTb  BO3JCHCTBHMA HAa JKUBBIE  OPraHU3MBI
ONpENENEHHBIX BEIIECTB, MOHMMAas cMbIca nokazarens [IJIK, moscHsATh
Ha TpUMEpax CHOCOObI YMEHBIICHUS W MPEIOTBPAIICHHUS X BPEIHOTO

BOS)IGfICTBI/ISI Ha OpraHu3M 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI TIPOBOJIATH BBIYMCIICHUS c
HCIIOJIb30BAHUEM NOHATHS «MaccoBas JIOJs BEUIECTBA B PacTBOPE»,
O0OBEMHBIX OTHONIICHWM Ta30B TMPH XWMHUYECKHX PEAKIUAX, MAacCCh
BellecTBa WiM o0bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce MU OO0BEMY OJIHOTO M3 YYAacTBYIOUIMX B PEaKIUU BEIECTB,
TEIIoBOro 3¢ @dekra peakiuy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BELIECTB, IPEBPAILEHUS U COXPAaHEHUS SHEPTUN




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHnyeckod XUMHH: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAYCHUE B
MOJIYYCHUU HOBBIX BEMIECTB M MaTE€pUAIOB. Teopusi CTPOCHUS OPraHUYECKUX

coenquaeHnni A.M. byriepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opmysabl oOpraHMueckux BewiecTB. [‘omosorus, u3oMepus.
XHUMHYECKas CBSI3b B OPraHUUYECKUX COCIMHEHUSIX — OJVHAPHBIC U KPaTHBIE CBS3H.

[IpencraBnenue o knaccuukany OpraHndeCcKUX BEIIECTB

1.3

HomenknaTtypa opraHm4eckux COeIMHEHUH (cucTemMaTHueckas) U TpPUBHAJIbHbIE

Ha3BaHMS BaKHEHIITNIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUI psAll. MeTaH U 3TaH — NpOCTENIINE
NPEICTaBUTENIN AIKAHOB: (U3MYECKME U XHMHUYECKHE CBOMCTBa (peakuuu

3aMelleHus] U TOPEHUs), HaXOXKICHHE B MIPUPOJIe, OJTydeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKHH pAd. OTWUIEH W TPONWIEH —
MpPOCTEHIINE MPEACTAaBUTENN AJKEHOB: (PHU3MYECKHEe U XUMUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHMS, THUApPATAIUM, OKHUCICHUS U

MOJIMMEPU3AIHH ), TOJTy4YeHHE U IPUMEHEHHE

2.3

Ankamuensl: Oyraawen-1,3 wum wmetunOyraaweH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOMCTBA (peakiusi mojuMepusanuu). [losydeHne CHHTETHYECKOTO

KaydyKa U pe3uHbI
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AJIKMHBI: COCTaB M OCOOEHHOCTH CTpPOCHHA, TOMOJIOTUYECKUI P, A]_[eTI/IJ'ICH -
HpOCTGﬁH.IHfI npeaACTaBUTCIIb AJIKMHOB: COCTaB, CTPOCHHUC, (1)I/ISI/I‘IGCKI/I6 n
XUMHUYECKHE CBOMCTBa (peaKI_II/II/I TUAPHUPOBAHUS, I'aJIOTCHUPOBAHHWA, T'HApaTalluu,

l"OpeHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzomn: cocCTtaB, CTpPOCHHC, (1)1/131/1%(:1(1/16 U XUMHUYECKHE CBOMCTBa
(peaKI_II/II/I raJIOrCHUPOBAHUA U HHTpOBaHHH), MOJIyYCHUC U ITPUMCHCHHC. TOJ'IYOJ'IZ
COCTaB, CTPOCHUC, (I)H3I/II-ICCKI/IC u XUMHNYCCKUC CBOICTBA (peaKI_II/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/IH), MOJIYYCHUC U TIPUMCHCHHUC. ToxcuyHOCTH
ApCHOB. I'eneTnyeckas CBs3b MCXKAY YIJICBOAOPpOAAMHU, IMPHUHAMIICKAIIUMHA K

PAa3JIMIHBIM KJIaCCaM




2.6

[TpupoHBIe UCTOUYHUKH YriIeBOAOPOA0B. [Ipupoanslii ra3 u nomyTHbIe HEPTIHbIE
ra3el. Hegth u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HEPTH: MEPEroHKa,
KPEKUHI (TEpMMUYECKUMH, KaTaJUTHUECKUi), nupoius3. I[IpoaykTel mnepepaboTKu
He(TH, MX NPUMEHEHHE B TPOMBIIUICHHOCTH W B ObiTy. KameHHBIH yroimb u

IPOAYKTHI €T0 repepaboTKH

Kucnopoaconepxaiiiyue opraHu4ecKue CoeTMHEHUsI

3.1

[IpenenvHBIC 0HOATOMHBIE CIUPTHL. METAHOI U ATAHOJI: CTPOCHUE, (PU3HUECKUEC U
XMMHMUYECKHE CBOMCTBA (peakluu ¢ aKTUBHBIMU METaJlIaMH, FaJIOT€HOBOIOPOAAMH,
ropeHue), MnpuMeHeHue. BoJopojHble CBsI3U MEXAYy MOJIEKyJaMU CIHUPTOB.
JleficTBre MeTaHOJIa U 3TaHOJA HAa OPraHU3M 4YeJI0OBeKa. MHOroaTOMHBIE CIIUPTHI.
OTUIEHITIMKONIb U TJIMLEPHUH: CTpOE€HHE, (PU3MUECKHEe U XUMHUYECKHE CBOWCTBA
(B3auMozeiicTBHE €O WIEJIOYHBIMM METaUIaMM, KaueCTBEHHAash peakuus Ha
MHOTOATOMHbIE cnupThl). JlelicTBue Ha opraHusMm uenoBeka. [IpumeHeHue

TIIMHOEPHUHA U OTUJICHI JIMKOJIA

3.2

®DeHoJI: CTPOCHHUE MOJICKYJIBI, (PU3NIECKHE U XUMUIECKHNE CBOMCTBA. TOKCUIHOCTH

¢enouna. Ilpumenenue gpenomna

3.3

Anpaerunbl U KeToHbl. DOpMaIbACTHI, alleTANBICTHI: CTpOeHUE, (PU3NUECKHE U
XUMUYECKHE CBOWCTBA (PEaKIMHM OKHCICHHS W BOCCTAHOBJICHHWS, KaueCTBEHHBIC

peaxiun), noydeHue u IpuMeHeHue
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OMHOOCHOBHBIC TpeICTbHBIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs W YKCYCHas
KHCJIOTBI: CTpOeHHE, (PU3HYECKHE M XUMHUUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS
Kllacca KHCJIOT, peaknus dJTepuduKanuu), TOJy4eHHE ¢ TNPUMCHEHHE.
CreapuHOBasi ¥ OJICMHOBAs KUCJIOTHI KaK MPEJCTABUTENIM BBICIIUX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHUCJIOT, UX MOIOLICC HeﬁCTBHe

3.5

CrnosxHble 3(huUpbl Kak MPOU3BOJHBbIE KapOOHOBBIX KUCIOT. ['MIpONH3 CIOKHBIX
a¢upoB. Kupwl. 'maponus xupoB. [Ipumenenue xupoB. buonormyeckas pob

KUPOB

3.6

YrneBopl: cocraB, Kiaccu(pUKalUsg YriaeBoJOB (MOHO-, AU- M MOJIMCAXaPHUJbI).
I'moko3a — mpocTedmuii MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI,
(bu3uYecKrue U XUMHYECKHE CBOMCTBA (B3ammojelicTBue ¢ ruapokcuaoM meau(1l),
OKHCJIEHHEe aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHOBIICHHE,
Opo>KeHHeE TIIIOKO3bl), HAXOXKECHUE B MPUPOJIE, IPUMEHEHHE, OMOJIOTHYecKas pOJib.
®otocunre3. DpykTo3za kKak H3oMep TIIOKO3bl. Kpaxman u memnono3a Kak
npupoaHbeie noguMepsl. CTpoeHue Kpaxmanga W UeUtoo3bl. Dusndeckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (FH,I[pOJ'II/IS, Ka4YCCTBCHHAA pCaKIUA C I/IO,Z[OM)

A30Tcozlep>1<amne OpTraHU4YC€CKUC COCANHCHUA

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIC OPraHUYCCKUC COCIAUHCHMUA. dusnueckue u




XUMUYECKHME CBOMCTBA aMHUHOKHCIOT (Ha mpuMmepe riauuuHa). buonoruueckoe

3Ha4YeHUEe aMUHOKUCIOT. Ilenrruanl

4.2

benkn kak IpUpOHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas,
BTOpUYHAs WU TPETUYHAS CTPYKTypa O€nIKoB. XHUMHUECKHE CBOWCTBA OEIKOB:

TuAapoOJin3, ACHaTypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenxu

BbICOKOMONIEKYIIApPHBIE COCTMHEHUS

5.1

OcHOBHbIE TIOHATUS XUMHHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHUIH: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLMU, CPEIHSS MOJIEKYISIpHAs
Macca. OCHOBHBIE METOJABl CHHTE3a BBICOKOMOJEKYISIPHBIX COEIWHEHUH —

noMmMepus3anyAa U NOJIUKOHACHCA A

5.2

OKClepUMEHTAJIbHbIE METOJbl HM3y4EHHUS BELIECTB U MX IpeBpalleHui:
03HaKOMJIEHHE ¢ 00pa3liaMy IPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcce,

Kay4dykoB. [lonydeHne CHHTETHYECKOTO KaydyKa U PE3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

TeOpeTI/I‘{eCKI/Ie OCHOBBI XMMHH

1.1

XUMHUYECKUN 37eMeHT. AToM. Sapo aTtoma, M30TOMBI. DJIEKTPOHHAs 000J0YKa.
DHepreTuyeckue ypoBHHU, NOIYpOBHU. ATOMHBIE OpOMUTaIH, S-, p-, d-3JIE€MEHTBHI.
OcoOeHHOCTH pacHpe/esieHuss 3JeKTPOHOB MO OpOUTalsiM B aromMax 3J€MEHTOB

HEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHAS KOH(UTYpALIUs aTOMOB

1.2

[Tepuonnueckuii 3akoH u Ilepuoguyeckas cucrema xumuueckux snnementon .M.
MenneneeBa. CBsA3b IEepUOAUYECKOro 3akoHa U Ilepumogmyeckoil cHCTEMBI
xuMuueckux anemeHtoB .M. MengeneeBa ¢ COBpEeMEHHOW TEOpPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHCHHS CBOMCTB XHMHYECKHUX OJEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX U CJIOXKHBIX BEIIECTB IO TPYyNIaM U MHEPUOAAM.

3HayeHue NEpUOANYCCKOI'0 3aKOHA B PA3BUTHU HAYKU

1.3

Crpoenue BemecTBa. XuMHUECKas CBsA3b. BUJIbl XMMHUUYECKON CBA3U (KOBaJIEHTHAS
HeMoJIsIpHasl U MOJIApHAsl, NOHHAsA, MeTanueckas). MoHbl: KaTHOHBI U aHHUOHBI.
MexaHu3mbl 00pa30BaHUsl KOBAJIEHTHONM XUMHUUYECKOW CBs3M (OOMEHHBINH WU

JIOHOPHO-aKILENTOPHBIN). BogopoaHas cBs3b

1.4

BanentHOCTS. BHCKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIAPHOTO U HEMOJICKYIIIPHOTO CTPOCHUS. 3aKOH IIOCTOSHCTBA
cocTaBa BellecTBa. THIIBI KPUCTAJTNINICCKUX peI_I_IéTOK. 3aBHCHMOCTh CBOMCTBA

BCIICCTB OT THUIIA KpI/ICTaJ'IJ'II/I‘-ICCKOI\/'I pCIJ_IéTKI/I. Ilonsatue o AUCTICPCHBIX CUCTEMAX.




WcTunHbIE U KOJIIIOUIHBIE PACTBOPBI. MaccoBas 10151 BELIECTBA B PACTBOPE

1.6

Knaccugukanus Heopranmdyeckux coequHeHunil. HoMeHkmaTtypa HeopraHHuecKuX

BCIICCTB

1.7

Xumnueckas peaknus. Kiaccupuranus XMMUYECKAX PeaKIUi B HEOPTaHUIECKOM
Y OpraHUYecKON XMMHUHU. 3aKOH COXPaHEHMsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U

MMPEBpaAlICHUA SOHECPTHUU ITPU XUMUYCCKHUX PCAKIIUAX

1.8

CKOpoCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

O6partumbie peakiuu. XHUMHYECKOoe paBHOBecwe. DaKTOPHI, BIHMSAIONIME Ha

COCTOsIHME XuMHueckoro pasHosecus. IIpunnun Jle [larense

1.10

DnekTponuTHdeckas aucconuanus. CunmpHble W cimalObie dekTponuTbl. Cpena
BOIHBIX PAaCTBOPOB BCIICCTB: KHCIIAA, HeﬁTp&HBHaf[, mIeJIovHast. PeaKHI/II/I HOHHOT'O

oOmeHa

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hemerannel. Ilonoxenne HemetamnoB B llepuoamdeckoil cucreMe XUMHUYECKHX
anementoB JI.MI. MenzaeneeBa U 0COOEHHOCTH CTpoeHHs] aTomMoB. Dusnueckue

CBOICTBa HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha MPUMEpE KHUCIOPOa, CEpHl,

dbocdopa u yrieponaa)

2.2

XWMHYECKHE CBOWCTBA BAXHEUIIMX HEMETAUIOB (TajJoreHOB, CEphl, a30Ta,
docthopa, yrimepoga W KpEeMHHUS) W HUX  COCAUHECHHH  (OKCHJIOB,
KHCJIOPOJICOACPKAIIUX ~ KHUCIOT, BOJOPOAHBIX coeauHeHuit). [IpuMeHnenwue

Ba)KHEHUIITNX HEMETAJIJIOB U UX COG,I[I/IHCHI/Iﬁ

2.3

Mertambl. [lonoxkenue wmetamwioB B llepuoaudeckoid cucremMe XHUMHUYECKUX
anementoB JI.1. MenaeneeBa. OCOOCHHOCTH CTPOEHHUS AJICKTPOHHBIX 000JI0UYEK
aToMoB MeTajuioB. Obume Qusnueckue cBoiicTBa MeTayuioB. CIIaBbl METAIJIOB.

DIIEKTPOXUMHUYECKUI Pl HAIPSHKEHUI METaJlJIOB
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XHWMHYECKHE CBOMCTBA BAKHEHUIITUX META/UIOB (HATPUM, KAJIMK, KaJblIUWA, MAarHAH,
ATIOMUHHM, IMHK, XpOM, JKeJlie30, MeIb) W HUX coeauHeHui. OOmme crocoOs

IMOJIY4CHHUA MCTAJIJIOB. HpI/IMCHCHI/Ie MCTAlJIOB B 6BITy N TCXHHKC

2.5

I'eneTnueckas cBs3b HCOPraHNMYCCKUX BCHICCTB, IMPHUHAICKAIIUX K Pa3JIMYHbIM

Kj1acCcaM

XUMHUS U )KU3Hb

3.1

Ponp xumMum B oOecmeyeHUH BKOHOFH‘IGCKOﬁ, 3HepreTquCKOﬁ U MHIIEBOM
6e3OHaCHOCTI/I, Pa3sBUTHU MCIUIUHBLI. Ilonstue o HAaY4YHBIX MCTOJAaX IIO3HAHUS

BCIICCTB U XUMHNYCCKHUX peaKI_II/Iﬁ

3.2

Hpe)lCTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYYHBIX TMPUHIHUIIAX ITPOMBIIIJICHHOTO IMOJIYYCHHA




BaOXHEUIIMX BelIECTB. YUeNOBEK B MHUpPE BEIIECTB M MaTEpPUAJIOB: BAKHEUIINE
CTPOUTEIIbHBIE MAaTEpHUANIbl, KOHCTPYKLIMOHHBIE MAaTE€pUalIbl, KpPaCKH, CTEKIIO,
KEpamMuKa, MaTepuaybl [Js SJEKTPOHHKH, HAHOMATEepUAJIbl, OPraHUYECKUE U

MUHEpaIbHbIe y100peHus
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XuMusa o 3J0pPpOBLEEC UYCJIOBCKA: IIpaBuJia HCIIOJb30BaHUA JICKAPCTBCHHBIX
IperapaToB, MpaBmwiia 0E30MaCHOTO MCIOJIL30BaHUS IPEIapaToB OBITOBOW XUMUU

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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