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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTENIbHOM MPOTrpaMMbl CPEIHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanvy, peaqu3yIOIIMX OCHOBHBIE OOpa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOJIOKeHMH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEIECHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU ILIEJEH,
collepKaHMs, Pe3yJdbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3allud, SIBISICTCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIONIUM O3TallOM peanu3alui  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro 00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HPOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJIOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0 M TIPUPOAHOW cpene. Peanmmsyercss XumMudeckoe o00Opa3oBaHUE
oOydJaromuxcs Ha YpOBHE CpeaHero ooIero oOpa3oBaHMs CPEJACTBAMH y4eOHOTO
npeaMera  «XuMUs», COJEpKAaHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
nporpaMMe MO XMMHHM C Y4€TOM cCreUU(PUKH HAyKH XUMUHU, €€ 3HAYeHHUs B
NO3HAHUM TMPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaeil M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAYK UIPaeT O0COOYI0 pOib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYIBTYPHI.
OHa BHOCHUT CBOM BKJIaJl B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILIUICHMS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaKk O €IUHCTBE
NpUPOABI U YeJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHH HAa OCHOBE MOHMMAaHHS
BEILLIECTBEHHOI'O COCTAaBa OKPYXKAOUIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMUS CTaja
HEOTHEMJIEMON YaCTbI0 MUPOBON KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCIEIIHOTO
Tpylla W JKM3HU Kaxaoro wieHa oOmiectBa. CoOBpeMEHHas XMMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HAaNpaBJIC€HA HAa pEIICHUE
I00ambHBIX MPOOJEM YCTOWYMBOIO pa3BUTUS YEJIIOBEUYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA  0a30BbIe  KypChl —
«Oprannueckass xumusi» U «OO0Imas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUU 10 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 OOIIeH XUMHH) U
opraHnyecko xumuu. @opMHUpPOBAHUE JAHHOW CHUCTEMbl 3HAHUM NMPU U3YUCHUU
npeaMeTa 00eCIeurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEII[ECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUH XUMHHU.

Crpykrypa comepkaHusi KypcoB — «Opranmueckas xumus» U «OOmas u
HeopraHudeckass XuMus» cHOpPMHUpPOBaHA B MPOrpaMME IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHMIO Yy4eOHOro Marepuana U 00YCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpEeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHUYECKONM TEOPUM CTPOEHUS OpPraHUYEeCKHX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpelCcTaBleHn O CTpoeHuW BemecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHUU — OT YIJIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHMYeckOol XWMHHM MOJIyYarOT PpPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrjioM 3peHusi B mpeaMere «XuUMHs» 0a30BOro0 YpPOBHS
paccMaTpuUBaeTCsi M3Y4YEHHbIH HAa YpOBHE OCHOBHOrO 00IIEero o0pa3oBaHus
TEOPETUYECKUNA MaTepuall U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YarolMMCsT TPEIOCTaBIAETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOIIENH U TPOTHO3ZUPYIOILEH.

Envnaa cucrema 3HaHMM O BaXKHEMIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOICTBaX M NPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOoTeKaHus jAomnoiHsercs B Kypcax 10 m 11 kmaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CIHOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3M XHUMHUHU C
OPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEILHOM U IPAKTUYECKOMU
JEeSATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIMYCKHUKY OPUEHTUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HMH(OpMAIUIO U
OPUMEHATh €€ JUIsl TONOJHEHMS 3HAHWM, pEIICHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEI0OBATEIbCKUX 3a/1au. B 1enom copepkanue yueOHOro
npeamera  «XUMHS»  JaHHOTO  YpOBHS  M3YyYEHHsS]  OpPUEHTHUPOBAHO  Ha
dopMupoBaHue y 00YyYarOIIMXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TMOHUMAHUSA
¢unocopckux uier, TakMxX Kak: MaTepUallbHOE €IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, IIO3HABAEMOCTb MPUPOAHBIX SBJICHUH IyTEM OSKCIEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MEXKAYy HOBBIMH (aKTaMH U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpodieM, a
TaKKe MpobsieM cOepexeHUsI IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3JaHUSI HOBBIX
TE€XHOJIOTMH U MaTepUasoB.

B nmane pemeHuss 3agady  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalOT (hopmMupoBaHue
YHUBEPCAJIBHBIX Y4YEOHBIX JCHCTBUM, UMEIONMX 0a30Boe 3HAYCHHE A
pa3MYHBIX BHUJOB JESATENBHOCTU: peIHIeHUs NpobiieM, IOWUCKA, aHajau3a u
00paboTku MHGOPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITA TPAKTUIECKOM
U HCCIIENOBATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWU
XUMUHU.

B mnpakTuke npenojaBaHus XUMHUM KaK HAa YpPOBHE OCHOBHOIO OOIIEro
o0pa30BaHus, TaK U HA YPOBHE CPEAHETO OOIIETr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMUYECKOM HayKu Kak 00JacTh COBPEMEHHOT0 €CTECTBO3HAHMSA, MPAaKTHUECKOIl
JEATENbHOCTH YeJIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIEW W3Yy4YEHUS
IIPEIMETA SIBJISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHO JaHHOM TOYKE 3pEHUS IJIABHBIMHM ILEJIAMH U3Y4YCHHs] IpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCS:

e (QopMHpoBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM KaKk  BaxKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KII0YeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUUYECKUX peaKIuid, HEOOXOIUMBIX [JIsi TpUOOpEeTeHUS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MOBCEIHEBHOM XKU3HH;

® pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHUMHUYECKOTO OKCIEPUMEHTa, COOJIIOJICHUEM TMpPaBUI
0e301acHOro O0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, conepxkatenbHas XapakTepUCTHKA IElel U 3a1a4 U3ydyeHus
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMH B CHCTEME CpeaHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHid  XUMUKM B OOJbIIEH  cTermeHu OTAAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CoOjepKaHusi OOydeHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAOOpoM 3HaHUMU, a (YHKIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMHU U
YMEHHUSIMHU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS UX B PEabHOUN KU3HU
JUTSL pEeUICHUS] TPAKTUYECKUX 3a/1a4.

B cBf3u ¢ STUM mnpu U3YYEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4arouuxcsi K yCIOBHSIM TUHAMUYHO Pa3BHBAIOILIETOCS MUpA,
dbopMHUpOBaHME  WHTEUIEKTyallbHO  Pa3BUTOM  JMUYHOCTH, TOTOBOM K
caMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY IMPUHITHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y O0OyYaroOmIMXCsl KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIICHUs MPoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuHy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TO3HAHMM XUMHH, a TakKxkKe ISl OIEHKUM C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTU XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUaOIIUXCS: CIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TOMYJISIPHON MH(DOPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIINXCSI aCCOLUATUBHOTO U JIOTHUECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawmuxcs YyOeKJIEHHOCTM B T'YMaHHCTHYECKOM
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW POJM B PEUICHUM TJIO0ATBHBIX MpoOJieM
palMoOHAILHOTO MPUPOOTIONIB30BAHMS, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHMS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX PEIICHUM B
CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpeaMeT «XHUMUS»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeAMETHOW 00acTu «ECTeCTBeHHO-HAy4HbBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heneonto).



COIEPKXAHUE OBYYEHUA
10 KJJACC
OPI'AHUYECKASA XUMUA

TeopeTrnueckne 0OCHOBbI OPraHUYECKO XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, Pa3BUTHUE U 3HAYCHUE B
MOJIyYCHUU HOBBIX BEIIECTB U MaTEpUANIOB. Teopusi CTPOCHHS OpPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XkeHUs. CTPYKTYpHBIE POPMYJIIbI
OpraHM4YecKux BemiecTB. ['omosorusi, u3omepusa. XHUMHUYECKas CBI3b B
OPraHUYEeCKUX COCAUHECHUSIX — OJJUHAPHBIC U KPATHBIEC CBA3U.

[IpencraBnenne o kiaccudpukaluu opraHnueckux BeriecTB. HomeHnknaTypa
OpraHUYeCKUX COCIAMHEHUU (CcHUCTeMaThuyeckas) W TpPUBHAIbHBIC Ha3BaHUs
BAKHEHIINX MPEICTABUTEIICH KJIACCOB OPTaHUYECKUX BEIIECTB.

ODKCMEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaIlCHMUIA:
O3HAKOMJICHHE ¢ oOpa3laMu OpraHWYeCKHX BENIECTB W MaTepHaJlaMu Ha HUX
OCHOBE, MOJICJIMPOBAHMUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
OMHUCAHUE AEMOHCTPAILIMOHHBIX OIBITOB IO MPEBPALLEHUIO0 OPTAHUYECKUX BEUIECTB
[P HarpeBaHuu (11aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJIKaHbBI: COCTaB U CTPOEHUE, TOMOJOTMYECKHH psia. MeraH W 3TaH —
NPOCTEHIINE TPEJACTABUTEIN aJKaHOB: (PU3WYECKUE W XHMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIpPATAUUHU, OKUCIEHUS U
MOJIMMEPU3ALINH ), TOJYYEHUE U TPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyragueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMUYECKHE CBOMCTBA (peakuusi nmoiuMepuszauuu). [lomydeHue CMHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U1 OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTUYECKUH Psill. ALIETHIICH
— TNPOCTEUIIMNA MPEeACTABUTENb AaJKUHOB: COCTaB, CTpOEHUE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTAlUH,
TOPEHHUS] ), OJTyYeHUE U TPUMEHEHHUE.

Apensl. benszon: coctaB, crpoeHue, (puzndeckne W XUMHYECKHE CBOMCTBA
(peakuuu TaJloreHUPOBAaHUS W HUTPOBAHUS), MOJy4YeHHE U TpUMEHeHue. 10.1yon:
cocmas, cmpoenue, uzuueckue U  Xumuyeckue  ceoucmea  (peaxyuu



2aN02eHUPOBAHUS U HUMPOBAHUS), NOAYYeHue u npumeHnenue. TOKCUUHOCTH
apeHoB. ['eHeTHYeckas CBA3b MEXAY YIVIEBOJAOPOJAMH, IPUHAIICKANUMHA K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbiii ra3 MU IIOIyTHBIE
HedTanble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILIJIEHHOCTA U B ObITY. KaMeHHbII
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMacc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yromp», MOIEIMpPOBAaHUE  MOJIEKYJ]  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrie 3agaun.

Boruncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTA PEAKIMM MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeJMHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTHI. METaHON W 3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWMCTBA (pPEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpUMEHEHHE. BoIOpOIHbBIE CBA3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPraHU3M YE€JI0OBEKA.

MHOroatoMHble  CHHUPTHI. JTWUJIEHIVIMKOJAb W TJUILEPUH: CTPOEHHUE,
¢uznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAsl peaklMs Ha MHOIOATOMHbIE cnHpThl). JleiicTBUE Ha
opraHu3Mm 4yenoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIS.

®deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpneruasl U kemowvl. Dopmanpaerui, aUeTAIBACTHI: CTPOCHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEaKkLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeEJeNbHbBIE KapOOHOBBIE KHCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpOCHHE, (U3NYECKHE M XMMUYECKHEe CBOWCTBa (CBOWCTBA,
olmiue IS Kiacca KUCIOT, Peakius 3Tepu(HKaIim), ToJTydYeHUEe U MpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE IEUCTBHE.

Cnoxuple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [‘maponus
c10kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogel: cocraB, Kiaccu@UKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
ruapokcugom menu(ll), oxucinenne ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemrnonos3a kak npupoisbie noauMepbsl. CTpoeHHE Kpaxmana U
Henono3bl. Pu3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIUsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHre, HaOJII0JIEHHEe W ONHUCAHHWE JEMOHCTPALMOHHBIX OIBITOB: TOpPEHUE
CIUPTOB, KaUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBUE TJIMLIEPUHA C
ruapokcuom menu(Il)), anpaerngoB (OKUCIEeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxkcugom wmemau(Il), BzammomercTBHE Kpaxmayia C HOJOM),
pOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuétHrie 3agaun.

Bbrluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA UCXOIHOIO BEIECTBA MIIM IPOJYKTAa PEAKLMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BELECTB WU IPOAYKTOB PEAKIIUH).

A3zoTconepxkalie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI KaKk amM(OTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TiuLuMHA). bronorumdeckoe
3Ha4eHUE aMUHOKUCIOT. [lenTumel.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATypallysl, KaueCTBEHHbIE PEaKuy Ha OENKH.

OKCHEPUMEHTAJIBHBIE METOABl M3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/IEHUE U OMKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbicOKOMOJIEKYISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALNH, CPEAHAS MOJICKYIIpHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEIWHEHHA —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALIMS.

OKCHEpPUMEHTAIBHBIE METOAbl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXXIpeaMETHBIX CBA3€U NPU U3YyYEHUU OPraHUYECKON XMMUU B
10 xyacce OCYHIECTBISIETCS 4YE€pe3 HCIOJBb30BAaHHE KaK OOIIMX E€CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEprus, Macca, aroM, DJIEKTPOH, MOJEKyIa,
OPHEPreTUYECKUN YpPOBEHb, BEILIECTBO, TEJIO, O0BEM, arperaTHoOe COCTOSHUE
BEIECTBA, (PU3NUECKHE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢oTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE TOPOJIbI, MOJIE3HBIE UCKOMAeMble, TOILJIUBO,
peCypCehl.

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

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMmudeckud anemMeHT. AtoMm. Aapo aroma, H30TOMNBL. JNEKTPOHHAs
000yI04YKa. DHEPreTuYecKue ypoBHU, TOJYPOBHU. ATOMHBIE OpOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpelesieHus] 3JIEKTPOHOB MO OopOUTaiIsiM B aTromax
AJIIEMEHTOB MEPBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYypaIHsi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKoHa U lleproanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OHJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKON CBS3U
(KoBaJIEeHTHAsl HEMOJISIPHAsT M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHWsA KOBAJEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JTIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciienus. IOHbI: KATHOHBI U AHUOHBL.



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

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBL.
MaccoBas 10Jisl BEIlIeCTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJ1accaM.

Xumunueckas  peakums. Kimaccupukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OpPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

DOnekTponauTnyeckas auccornyanus. CHiibHBIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCTas, HEUTpaabHasl, IIIEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHcTpanusa taonui «llepuoandeckas cucrema xumuueckux siaementoB JI. U.
MeHnneneeBay, H3ydeHHE MoOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMI0ICHUE U
OMHCaHNe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalIU3aTOPa, OMPEACICHNUE CPEIbl PACTBOPOB BEIIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpA, pEakIuud HOHHOrO oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusHue pa3audHbiX (akTOPOB HA CKOPOCTH
XUMHUYECKOU PEaKI[AN.

Pacuérunle 3a/1aun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHUX pEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUEThl, PACUETHl C HCIOJB30BAHUEM IOHATHS «MaccoBas
JIOJISI BEILIECTBAY.

Heopranunueckasi XuMus

Hemeramnel. Ilomoxenune HemetraiuioB B Ilepuoamyeckon  cucteme
xumudeckux snemMeHtoB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3uYecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJ1a, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSUHEHUN ).

[IprMeHeHnE BaXKHENIINX HEMETAJIOB U X COCTMHEHHUI.



Meramisl. llonoxenue meramnos B Ilepuoguueckon cucreMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MeTasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METaJJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalud, KaJblIUMH,
MarHui, allfOMUHUN, [IUHK, XPOM, KEJI€30, Me/Ib) U UX COCTMHCHUH.

OO6mue crocoObl MoayyeHUs: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaIICHHUIA:
U3y4YeHUEe KOJIIEKIMU «MeTamibl U CIUIaBbl», O0Opa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIEHWEe M OIWCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJTHO
U3 BEILECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPreTHYCCKON M THUIIEBOM
0€301acCHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAayYHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBmennss 00 OOMMX HAYYHBIX NPHHIUIAX  TPOMBIIIIIEHHOTO
MOJIYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB M MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIHLHBIC
MaTepualibl, KOHCTPYKIMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepuaibl JJIs 3JCKTPOHUKH, HAaHOMAaTEpHUaslbl, OPraHUYECKUE W MUHEPAJIbHbIC
ya00peHus.

XUMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IIPaBWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBmiia OE30MACHOT0 MCITOIL30BAHUS MPEnapaToB OBITOBOM XUMHUU
B OBCEHEBHOM KU3HU.

MexXnpeaMeTHbIE CBA3U.

Peanuzammst  MeXNpeaMETHBIX  CBs3ed TNpPU  M3y4YeHWH OOmed u
HEOpraHn4Yeckor xuMuu B 11 Kiacce oCymecTBIAETCS Yepe3 UCIOJIb30BaHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHM, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEeHHO-HAYUYHBIC TIOHATHUS: HAay4IHBIM (PakT, THIoOTE3a, 3aKOH,
TEOpHs, AaHaJlM3, CHUHTe3, KiaccuduUKalus, IepUOJUIYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBJIICHHUE.



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, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHo-MeTonuuecko OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABJISIETCS] CUCTEMHO-JEATEbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-IESATEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeameTa «XUMHUs» Ha YPOBHE CPEIHETO
oO1rero 00pa3oBaHusl BbIJICIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TPaXKTAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIENIEHHUIO;

HaJIU4Yre MOTHBAIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMHU, NPUCYIIMMH LEJIOCTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUS;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CLIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KM3HECHHBIC TIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHMS IpeamMeTa «XUMHUS» JIOCTUTAIOTCS B
€ANMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBAa, MPUHSATHIMH B OOIIECTBE
HOpMaMd W  [paBWIaMH  TMOBEAECHUSA, CIOCOOCTBYIOIIMMHM  Mpolieccam
CaMOIIO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHYECKOW JESITeIbHOCTH
OOy4JaromuXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskaIaHCKOro0 BOCIIUTAHMS:

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

MPEACTAaBICHUS O COLMAJIbHBIX HOPMax M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



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

CIIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

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

YBaXXEHUSI K MPOIecCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTMIXKEHUSI HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,

MHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JIOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIC PELICHHUS, OPUCHTUPYSACH HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3WLIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH ATUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEM 370pOoBOro MW 0Oe3omacHoro o0pa3a JKHU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHHUSI UEHHOCTH MPaBUJI HWHAUMBUAYAJbHOIO M  KOJUIEKTUBHOIO
0e30macHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

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

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4€OHO-UCCIEI0BATEIbCKOM
NEATENIbHOCTH, OONIECTBEHHO TMOJIE3HOM, TBOPYECKOM H  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOErO KJjiacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY 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 1IeJI€COO0Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0ATBHOTO XapakTepa HKOJOTMYECKUX MpoOJieM, BIMSHUSA
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHON CpEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HWCIOJb30BAHUS JIOCTWIKEHUM XUMHH IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATHUS JCUCTBUN, TNPUHOCIIIUX Bpel OKPYKaIOIIEH
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U TIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHIECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHOW, KOMMYHHUKAaTUBHOW WU COLMAJIBHOMU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKU;

NOHUMAaHHS CHeNM(UKH XUMUUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICeHUH NPoOJIeM COXpaHCHHS
MIPUPOJIHOTO PAaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH W BaXXHOM pOJIU B
CO37aHUM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPOoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyJa H OSKOJOTUYECKA KOMQPOPTHOW IKHU3HU KaXKIOTO UJICHA
00111eCTBa;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIMOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAlOUIEro Mupa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB M 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;

FOTOBHOCTM W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30oBaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iIMuHbIX cepax MpodhecCHoHATIbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yabTaThl OCBOCHHUS Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpeIHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMBbIE TUIS dbopmupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHAYyUHbIE MOHSATUS, OTPAXKAIOIIHNE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa U CHEeNU(PUKY METOJIOB ITO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUS, SIBIICHUE,
Ipoliecc, CUcTeMa, HaydyHbId (haKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIeAOBaHNE, HAOIIO/ICHUE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJIbHbIE yueOHbIE NeWCTBUS (MO3HABAaTENIbHbIC, KOMMYHUKATUBHBIC,
PETYISTUBHBIC), o0ecrieunBaromue dbopmupoBaHue (G yHKITMOHATBLHON
IPAMOTHOCTH U COIMAJIBHOM KOMIIETEHIIMHM O0YJaIOIUXC S,

CIIOCOOHOCTD 00ydJaromuxcs HCII0JIb30BaTh OCBOCHHEIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUCCKHE 3HAHUS M YHUBEpCAJbHBIC y4cOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yiabTaThl OTPaKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y49eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSIMU.

OBaagenue YHUBEPCAJIbHBIMU y4eOHBbIMH NMO3HABATEJIbHLIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHe IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3HUpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OnpeAessaTh IENH JEATEeIbHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TTOCTABICHHBIMH IEISIMH;



WCMOJIb30BaTh MPU OCBOCHUW 3HAHUM MPUEMBI JJOTUYECKOTO MBIIUIEHUS —
BBIJICIIATh XAPAKTEPHBIC NMPU3HAKU TOHSITUA U YCTAHABIMBATH MX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMSI W KPUTEPUU [l KJIacCU(PUKAIIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBISABIISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUecKkas ¢opMmysa, ypaBHEHHE XUMHYECKOMN
peakiuu — TPU PEIICHUH Y4YeOHBIX IMO3HABATENBbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJ1s1 BBIABICHUS XapaKTEPHbBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJETh OCHOBAaMHU METOJOB HAyYHOrO IMO3HAHUSA BEIIECTB M XUMHYECKUX
peaKiuu;

(dbopMynHpoOBaThH LIETU U 33/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JJisi (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJETh HABBIKAMU CaMOCTOSATENBHOIO IUIAHUPOBAHUS W MPOBEACHUSA
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOIAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3yibTaT, (OPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJACIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IIOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, NPUMEHCHUIO Pa3JIMYHBIX
METOJIOB O3HAHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpKAHHUS, CIPAaBOYHbIE MOCOOUS,
pecypcel MIHTEepHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3IUYHBIX BHIOB U (OpM
MPEICTABJIEHNUS], KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTUBOPEYNBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalUE: TPUMEHITh MEXKIpeaAMeTHbIe ((du3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMOil TeMbl B XOJ€ AMAJIOTa W/Uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBIMIOJTHEHUSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMeH pe3yJNbTaTOB I0O3HABATEIbHON JEATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMHU TP BHITIOJTHEHUHU
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIENOBAHUN MyTEM COTJIACOBAHUS IMO3HIIMI B
X071e 00CYX/IeHUsS 1 0OMEHAa MHEHHUSAMH.

OByaieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
JEeSTENBHOCTh, OMpenesss €€ Iead W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IpeJylaraéMblii  allTOPUTM  JEHUCTBUN TNpH
BBIMIOJTHEHUW YYEeOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Hauboiee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJYyYeHUS HOBBIX 3HAHHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHaIn3a
1 CaMOOLICHKH.

IHNPEAMETHBIE PE3YJIbTATBI

10 KIIACC

[IpeameTHble  pe3ynabTaThl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpAXKAIOT:



c(hOpMUPOBAHHOCTb  NPEACTABICHUA O XUMHUYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHM B TO3HAHUU SBIICHUU
npuposibl, B  (GOPMUPOBAHUM MBIIUICHUST U KYJBTYpPbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpexne;

BIIQJICHUE  CUCTEMOW  XMMHUUYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHUS (XUMHUYECKUH DIIEMEHT, aToM, OJJICKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi Gopmyna (pa3BépHyTass U COKpallE€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBIM 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHANbHASA TpYIINa,
paauKain, U30MEpHs, U30MEPhI, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YTIE€BOIOPOIbI,
KHCJIOPOJI M a30TCOAEPKAIINE COCOUHEHHS, MOHOMED, IMOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TCOPUU U 3aKOHBI (TCOpUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0oH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JIe)KalllMe B OCHOBE TOHUMAHMUS MPUYMHHOCTA M CHUCTEMHOCTH XUMHUUYECKHUX
SBICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM JEATEIIbHOCTU YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTepHbIE MPU3HAKU TMOHATHH,
YCTAaHABJIMBATh UX B3aWMMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIUE MOHATUS IIPU
OIMCAaHUU COCTaBa, CTPOCHUS U NIPEBPALLECHUN OPraHUYECKUX COCTUHEHN;

c(hOpPMHPOBAHHOCTh YMEHUI HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIEHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB MW ypPaBHEHMH XHWMHUYECKUX PEaKIIHid,
U3TrOTABJIMBATE MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB ISl WUIFOCTPALUM UX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOI'O CTPOEHHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyUYEHHBIX
OpPraHMYEeCKUX BEIIECTB II0 HMX COCTaBy M CTPOCHHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAEpKaIIue
COEIMHEHUSA, BBICOKOMOJICKYIJISIPHbIE COEIMHEHUS), JaBaTh KM Ha3BaHUS IO
cucreMarnueckoil HoMmeHkinatype (IUPAC), a Takxke NpuBOAUTH TpUBHUAILHBIE
Ha3BaHUsI OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHIICH, NPOIMWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaNbIeru, ameTaabIeTu/l, MypaBbUHASI
KHUCJIOTa, YKCYCHAsl KACIIOTA, OJICMHOBAs KMCJI0Ta, CTEAPUHOBAsA KHCJIOTA, TJIFOKO34a,
bpyKTO3a, Kpaxmal, eJITI0a03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpPraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATHh TMOJOKEHUSI TEOPUH CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MacChl BEILIECTB;

cOPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dbu3uYecKkue U XMMHYECKHE CBOMCTBA TUIHMYHBIX MPEACTaBUTENCH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METaHOJ], 9TAaHOJ, STUJICHIJIMKOJb,
IJIMLEPUH, (EHOJI, alleTalbJeruj, MypaBbUHas M YKCYCHasi KUCJIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIONIMX XUMHUUYECKUX PEAKIUU C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (HEQTb, NTPHUPOAHBIA Ta3, Yroyb), CHOCOOBI HX MepepaboTKU WU
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakIuu 10 M3BECTHBIM Macce, 00BEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKITUH);

chOpMUPOBAHHOCTh YMEHHMH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JCHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIETTUPOBAHNE),
UCIIOJIb30BaTh CHCTEMHbIE XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCyJIOH W Ja00paTOpHBIM OOOPYyIOBaHMEM, a TaKXe IpaBWia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIUSMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpAICHUs OPTAaHUYECKUX BEILIECTB IPU HAIrPEBAHUU, ITOJTYyUYCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OpPraHMYEeCKUX
BEIIECTB, JCHATYypaIs OEIKOB MpH HArpeBaHWH, I[BETHBIC PEaKIUU OCJIKOB) B
COOTBETCTBHHM C TMpaBWJIAaMHU TEXHUKHA OE€30MaCHOCTH TpU OOparieHuu C
BEIIECTBAMU W J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTAThI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3amucH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakiuii u (GOopMyIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
nHpopMalMIO, TMOJIYy4aeMyl U3 Pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOU
uHopmanuu, 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 OPraHU3Mbl 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
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  TPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUU B TO3HAHUU SBJICHUU
Opuposbl, B  (OPMHUPOBAHMU  MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHHS TPAKTUUSCKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHATUS (XMMUYECKHIM 3JE€MEHT, aToM, HM30ToIm, S-, p-, d-
AIICKTPOHHBIC OPOWTAIIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJSAPHBIH OOBEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAs] JUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOW pPEaKIMyi, XUMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON auccormanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKUE 3HAHHUS, JIEKAIIME B OCHOBE INMOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYECHUH U OE30MacCHOM HCIOJb30BAHWH BAKHEHIITNX HEOPTaHUUECKHUX
BEIIIECTB B OBITY M MPAKTHYECKOM JCATCIBHOCTH 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 OTIACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld Ta3, YIVIEKUCIbIA ra3, aMMHUaK, Trami€Has
U3BECTh, HETallIEHasl U3BECTh, IUThEBAS COMA, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN ONpPEAEIATh 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
COCIMHECHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYEeCKUX BEIIECTB [0 HMX COCTaBy K ONpeNeIEHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
W. MeHnaeneeBa U 1EMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIONIYI0, O0BICHUTEIHHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumuueckux snemeHtoB JI. M. MenneneeBa, MCHoJib3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBACHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 31eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (ONMHUCHIBaTh)  OOIIHE
XUMUYECKME CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TEHETHMYECKOM CBA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHs KJIaCCU()ULIMPOBATH XMUMHYECKHE PEaKIUU I10
pa3IuMYHBIM NpPHU3HAKAM (YUCIIYy M COCTaBy pEarupyrouluX BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHHS DPEAKIHUM pa3iMuHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIU MOHHOIO OOMEHa, YYUThIBas
YCJIOBHS, ITPU KOTOPBIX 3TH PEAKIUH UAYT OO0 KOHLA;



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

c(OpPMHPOBAHHOCTh YMEHHHA PacCKpPhIBaTh CYINIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OaaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(POPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH NPOBOAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
MOHSITHSI «MaccoBas JIOJIS BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHH Ta3oB
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00BEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(deKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCChI
BEIIECTB, IPEBPAIICHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCyJIoH W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBuia OOpaIIeHHs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(OpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
HKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TIOMOIIbIO  YHUBEPCAIBHOTO
WHIUKATOpa, BIUSHUE PA3IUYHBIX (AaKTOPOB HA CKOPOCTh XUMHUYECKON peakivy,
peakuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, HA KAaTUOH aMMOHHUS, PEIICHUE IKCIEPUMEHTATBHBIX 3a/1ad 0
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHNH C BEIIECTBAMHU U JTAOOPAaTOPHBIM 00OpYAOBaHHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX PEAKIWid U (OPMYIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHOpMAIMIO, 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 ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL  CAEeNbIX U Cla0OBUIALIIUMX OOYyYalOUIUMXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KonnuecTBo yacos DJIEKTPOHHBbIE
HauMeHoBaHMe pa3iesioB 4 TeM (undposbie)
Ne n/m Kontpoabnsie | IIpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTeJIbHbIC
padoThbI padoThI pecypebI
Pasnen 1. TeopeTnueckue 0OCHOBbI OPraHUYECKON XUMHUH
[IpenmMer opraHnyeCcKOr XUMHHU.
1.1 Teopust CTpOEHUST OPTraHUYECKUX 3
coenuHeHuid A. M. bytneposa
Uroro no pazneny 3
Pa3znea 2. YrieBoaopoabl
)1 [IpenenbHbIE YTIE€BOOOPOIBI — )
aJKaHbl
59 HenpenenbHble yrieBo10pOIbIL: 6 |
AJIKEHBbI, aJIKaIUCHbI, ATIKUHBI
2.3 ApoMaTHYECKUE YIIIEBOAOPOIbI 2
24 [IpupoaHbIe HCTOYHUKH 3 |
yIJI€BOJ0POJIOB U UX IepepaboTKa
Uroro no pazneny 13
Paznen 3. Kuciiopoacoaep:kanue OpraHu4eckie coeIuHeHus
3.1 Crouptel. @eHon 3




30 Anpneruasl. KapooHoBbie 7
' KUCITOTHI. CII0KHBIE Y)UPBI

3.3 VrieBoabl 3
Uroro no pazneny 13

Paznen 4. A3zorcoaeprkanue opraHudeckne coeJMHEeHUsI

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3

Hroro no pazneny 3

Paznen 5. BeicokoMosiekyJIspHbIe COeIMHEHUS

5.1 [Tnactmaccsl. Kayuyku. Bonokna 2

Uroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 34




11 KVIACC

KonnuecTBo yacos JIEKTPOHHBIE
HauMeHoBaHMe pa3iesioB 4 TeM (undposbie)
Ne n/m Kontpoabnsie | IIpakTuueckue
NMporpamMmabl Bcero o0pa3oBaTeJIbHbIC
padoThI padoThI pecypebI
Pazgea 1. TeopeTrnueckue 0CHOBbI XMMHHU
Ctpoenue aToMOB.
[lepnoauueckuii 3aK0H U
1.1 Ilepuoguyeckas cuctema 3
XHUMHYECKUX 3eMeHTOB /. 1.
Menneneena
12 CrpoeHue BeliecTsa. 4
' MHuorooOpa3ue BeliecTs
1.3 XUMHUYECKUE PEAKIIUU 6 1 1
Utoro no pazneny 13
Paznen 2. Heopranuveckasi XuMusi
2.1 Meramibl 6 |
2.2 Hemerannet 9 1 |
53 CBs13b HEOPraHUYECKUX U )
) OpPraHMYECKUX BEIIECTB
Hroro no pazneny 17

Paznen 3. XumMus 1 JKU3Hb




3.1 XUMHUA U )KU3HDb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 110 a4

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

Kosun4ecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
H3yYeHMsI

DJIEKTPOHHBbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcsl

[Ipenmer opranuyeckou
XUMUH, €€ BOSHUKHOBCHHE,
pPa3BUTHUE U 3HAUYCHUE

3.09

Teopus crpoeHus
OpraHUYECKUX COCAUHEHUN
A. M. bytnepoga, e
OCHOBHBIE TI0JIOKECHHUSI

10.09

[Ipencrasnenue o
KJIacCU(PUKAITIT
OpraHUYECKUX BEIECTB.
Homenxkmarypa
(cuctemaTuueckas) u
TPUBUATBHBIC HA3BAHUS
OpraHUYECKUX BEIIECTB

17.09

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTHYECKUN Pl

24.09

Meran u 3TaH —
MPOCTEUIIINE TPEACTABUTEN

1.10




aJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

8.10

OTWJIEH U IPOIUJIEH —
IIPOCTEUIIINE TIPEACTABUTEIIN
AJIKEHOB

15.10

[Ipaktuueckas padora Ne 1.
«Ilomyyenue aTuneHa u
U3y4YEHHUE €r0 CBOWCTB)

22.10

Ankanuensl. bytaguen-1,3 u
MeTunoyraaues-1,3.
[Tony4yeHrne CUHTETUYECKOTO
KayudyKa U PE3UHBI

5.11

10

AJIKMHBI: COCTaB U
O0COOCHHOCTH CTPOCHUS,
TOMOJIOTUYECKHUH PSI.
AlIETUIIEH — TPOCTEUIIIHI
peACTaBUTEb AIKUHOB

12.11

11

Brruncnenus no ypaBHEHUIO
XUMHUYECKOU pEeaKIuu

19.11

12

ApeHbl: 0€H307 U TOTYOI.
TOKCUYHOCTh aPEHOB

26.11

13

I'eneTnyeckas CBI3b
YIJIEBOJOPO/IOB,

3.12




MPUHAISKAIIUX K
pa3IMYHBIM KJIaccaM

14

IIpupoaHbIle HCTOYHUKH
YIJIEBOJIOPOIOB: IPUPOIHBIN
ra3 u NoMmyTHbIE HEPTSIHbIE
ra3bl, He)Th U MPOAYKTHI €&
nepepadboTKu

10.12

15

[TpupoaHbie HCTOUHUKH
YIJIEBOJIOPOJIOB: ITPUPOIHBIN
ra3 " MoInyTHbIC HeTIHBIC
rasbl, HeTh ¥ IPOTYKTHI €&
nepepaboTKu

17.12

16

KonrtponsHnas pabota no
pasneiny «YTIeBOI0POIbI»

24.12

17

[IpenenbHbIE OTHOATOMHBIE
CIIUPTHI: METAHOJ Y STAHOJIL.
Bopoponnas cBs3b

14.01

18

MHOroaTOMHBIE CIIUPTHI:
STUJICHIJIMKOJb U TJIMIEPUH

21.01

19

@DeHOJI: CTPOECHHUE MOJIEKYJIBI,
buznuecKre 1 XUMUYECKUE
CBOMWCTBA, NPUMEHEHUE

28.01

20

Anpneruanl: GpopManbaeTUl U
areranpaerua. AneTox

4.02




21

OnHOOCHOBHBIE TIPENIEIIBHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAs U YKCYCHasI

11.02

22

[Ipaktuueckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHUCJIOTBD)

18.02

23

CreapuHoBas 1 OJ€MHOBAs
KHUCJIOTHI, KaK MPEICTAaBUTETN
BBICIITUX KAPOOHOBBIX KHCJIOT

25.04

24

MpU1a KaK COJIM BBICIINX
KapOOHOBBIX KHUCJIOT, X
MOIOII[EE IENCTBUE

4.03

25

CrnosxHble 23pupbl KaKk
IIPOU3BOJIHBIE KAPOOHOBBIX
KUCTOT. ['MApONIN3 CIOKHBIX

a¢upoB

11.03

26

Kupsl: runponus,
IpUMEHeHHe, OMoJoTHIecKast
POJIb KUPOB

18.03

27

VTrieBoapl: COCTaB,
knaccudukarms. Baxueimme
MIPEICTaBUTEIN: TIIFOKO3a,
dbpykTO3a, caxaposa

25.03

28

Kpaxmain u neiwirono3a kak

8.04




IIPUPOIHBIE MTOJTUMEPHI

29

KonTtponbsnas padora o
paszeiny
«Kucnopoaconepxariue
OpraHUYEeCKUE COCTUHEHUS/
Bceepoccuiickas npoBepodHas
pabota

15.04

30

OO61as xapakTepucTHKa
a30TCoACpKAIINX
OpPraHUYECKUX COCTUHEHUH /
Bceepoccuiickas mpoBepodHas
pabota

22.04

31

AMUHBI: METUJIAMHUH U
AHUJIINH

29.04

32

AMMHOKHCIOTHI KaK
aMmdoTepHbIe OpraHUYeCKue
COEIUHEHMS, UX
OMOJIOTMYECKOE 3HAUECHUE.
Ilentnael. benku kak
IIPUPOJTHBIE
BBICOKOMOJICKYJISIPHBIC
COEIMHEHMS

6.05

33

OCHOBHBIE TIOHIATHAA XUMUH
BBICOKOMOJIEKYJISIPHBIX
COEeIMHEHNN

13.05




34

OCHOBHBIE METO/Ibl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeauHeHun. Ilmacrmaccsl,
Kay4yKH, BOJIOKHA

20.05

OBLIEE KOJIMHECTBO YACOB
I10 ITPOI'PAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

Kosun4ecTBO 4acoB

KouTpoJibHBIC
Bcero P
padoThI

IIpakTHyeckue
padoThI

Jlara
H3yYeHMsI

JIEKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUUYECKUH DJIEMEHT. ATOM.

DnexkTpoHHAst KOHPUTYypanus
aTOMOB

3.09

[lepunoguueckuii 3aK0H U
[Iepronnueckas cucrema

XHUMHYECKUX 3eMeHTOB /. 1.

MenpneneeBa, UxX CBS3b C
COBPEMEHHOMW TEOPUEH
CTPOEHHS aTOMOB

10.09

3aKOHOMEPHOCTHU U3MEHEHUS
CBOMCTB XUMHYECKHX
AJIEMEHTOB U UX COEIUHEHUI
10 TpynnaM U MepuoaMm.
3HaueHUe NePUOINIECKOTO
3aKOHA U CUCTEMBI
XUMHUYECKUX 3neMeHToB 1. 1.
MenzeneeBa B pa3BUTHH
HayKH

17.09

CtpoeHue BeliecTna.

24.09




XHUMHUYECKas CBA3b, €€ BUJIbI;
MEXaHU3Mbl 00pa30BaHus
KOBAJICHTHOM CBSI3H.
Bopoponnas cBs3b

BanenTHOCTD.
DIEeKTPOOTPULATEIBHOCTb.
CreneHp OKHUCIICHUS.
BemecrBa MOneKyJIsIpHOTO 1
HEMOJIEKYJISIPHOTO CTPOECHUS

1.10

[TonsTHE O MUCTIEPCHBIX
cucrtemax. MctuHHble U
KOJUIOUJIHBIE PACTBOPHI.
MaccoBas 10715 BelllecTBa B
pacTBope

8.10

Knaccuduxkanus u
HOMEHKJIaTypa
HEOPTraHWYECKUX COCAUHECHUM.
I'eneTnueckas cBs3b
HEOPraHWYECKUX BEIIECTB,
Pa3IMYHBIX KJIaCCOB

15.10

Knaccuduxanms XumMmuaeckux
pEaKInii B HEOPraHUYECKOU U
OPraHUYeCKON XMMHUH. 3aKOH
COXpaHEHHS MacChl BEILIECTB;
3aKOH COXpPaHEHUS U

22.10




IIPEBpALEHUS SJHEPTUHN [IPU
XUMHUYECKUX PEAKIUAX

CKopocTh peakiuu.
OOpatumMble peakuu.
XUMHUYECKOE PABHOBECHE

5.11

10

[Ipaktuueckas padora Ne 1.
«BnusiHME pa3nUYHBIX
(akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKLIUN»

12.11

11

DIIEKTPOIUTHYECKAS
nucconuanud. [loustue o
BOJIOpOIHOM Toka3aresie (pH)
pactBopa. Peakuuyu HOHHOTO
obmena. ['muponm3
OpraHUYECKUX U
HEOPraHMYECKUX BEILECTB

19.11

12

OkucnuTenbHo-
BOCCTAHOBHTEIIPHBIC PEaKITHU.
[TonsiTre 06 AneKTposIHU3e
pacIuIaBOB U pacTBOPOB COJIEU

26.11

13

KonTtponshas pabora 1o
pasneny «TeopeTnaeckue
OCHOBBI XHUMH

3.12

14

MerTabl, UX TOJIOKEHUE B
[Tepuonnueckon cucreme

10.12




XAMHYECKHX 37eMeHTOB /1. 1.
MenpeneeBa 1 0COOEHHOCTH
cTtpoenust atomoB. O061ue
dbu3nveckue cBOMCTBa
METaJIJIOB

15

CnutaBel METAIIIOB.
DIEKTPOXUMUYECKUH P
HaIIPsHKEHUNA METaJIJIOB

17.12

16

XHUMHUUYECKHE CBOMCTBA
Ba)KHEHUIIIMX METAJIJIOB
(HaTpuii, Kaaui, KaJbIIHM,
MarHui, aJloOMUHUN) U UX
COeIMHEHUN

24.12

17

XUMHYECKUE CBOKMCTBA XpOMa,
MEIN U UX COCIUHEHUN

14.01

18

XHUMHUYECKHE CBOMCTBA IIMHKA,
J)Keres3a M UX COeIMHEHUH

21.01

19

[Tpaktuueckas padora Ne 2.
"Peuienue
AKCIIEPUMEHTATBHBIX 33]1a4 TI0
TeMe «MeTtamibi»"

28.01

20

Hewmeranibl, uX 10OJI0KEHUE B
[Tepnoauueckoit cucreme
XUMHUYECKUX 3neMeHToB JI. 1.
MengeneeBa 1 0COOCHHOCTH

4.02




CTPOEHHUS aTOMOB

21

DuU3nveCKrue CBOMCTBA
HEMETAIJIOB. AJUIOTPONUS
HEMETAJIJIOB (Ha MpUMeEpe
KHCIIOpoJia, cephl, hochopa u
yriepo/a)

11.02

22

XUMHUYECKHUE CBOMCTBA
rajoreHoB, CEpPhI U UX
COEeIMHEHUN

18.02

23

XHUMHUYECKHE CBOMCTBA a30Ta,
docdopa u ux coenMHEHU N

25.04

24

XUMHUUYECKHUE CBOMCTBA
yTJIepojia, KpEMHHUS U UX
COeIMHEHUN

4.03

25

[IprumMeHeHne BaxHENINX
HEMETAJIJIOB U UX COCTMHEHUN

11.03

26

O060011eHNE U
cucTeMaTu3alys 3HaHUM 110
teMe «HemeTanap».
Brruuciienus no ypaBHEHUsAM
XUMHUYECKUX PEAKIUi 1
TEPMOXUMHUYECKUE PACUYETHI

18.03

27

[TpakTueckast padora Ne 3.
«Pemenune

25.03




AKCHEPUMEHTAIBHBIX 3a]1a4 110
teme "Hemeramisr'»

28

KonTtponbsnas padora mo
TeMaM «MeTajbl» 1
«HemeTanini»

8.04

29

Heoprannueckue u
OpraHWYECKUE KUCIIOTHI.
Heoprauunueckue u
OpraHUYECKUE OCHOBAHUS

15.04

30

AmporepHbie
HEOpraHU4ecKue u
OpPraHUYECKUE COEANHEHUS.
I'enernyeckas cBsi3b
HEOPTaHWYECKUX U
OpPraHUYECKUX BEIECTB

22.04

31

Poinp xumMuu B o0ecrieueHIN
9KOJIOTMYECKOMH,
SHEPTETUYECKON U MUIIEBOMN
0e30MacHOCTH, Pa3BUTUH
MEIUITAHBI

29.04

32

[IpencraBnenust 00 0OIIMX
HayYHBIX TPUHIIAIIAX
MIPOMBIIIJICHHOTO ITOJTYyYCHUS
BOKHEUIIINX BEIIECTB

6.05

33

YenoBek B MUpPE BELIECTB U

13.05




MaTepHualioB

34

XuUMUs U 310pOBbE YEIIOBEKA

20.05

OBLIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kon
NnpoBepsieMoro
pe3yjabTara

IIpoBepsiemble npeaAMeTHBIC Pe3YJbTATHI OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbLHOI NPOrPaAMMBbI CPEIHEr 0
o0urero odpa3soBaHus

1

Teopernueckne OCHOBBI OPraHUYECKON XUMUN

1.1

CopMUpOBaHHOCTh ~ NPEACTABICHUH O XUMHUYECKOU
COCTaBJISIOIIEH €CTECTBEHHOHAy4YHOW KApTUHBI MHpA,
poiaM XUMUM B TIO3HAHWUMU SIBJICHUN TPUPOJABI, B
(GbOpMHUpPOBAaHUM MBIIUICHUS] U KYJIbTYpbl JUYHOCTH, €€
(GYHKIMOHAIBHOW ~ TPaMOTHOCTH, HEOOXOAMMOW s
peumieHns  OpakTUYeCKUX  3aJad M DKOJOTHYECKH
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U

IPUPOIHOM Cpejie

1.2

Bnagenune cucreMol XUMHYECKUX 3HAHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArarlolmue TMOHATUSA (MOJEKyIa,
BaJICHTHOCTb, ANEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCJICHUS, XMMHYECKas CBs3b, MOJb, MOJISIpHAas Macca,
MOJISIPHBIM O0BEM, YIIIEPOJHBIN CKelleT, (PYHKIIMOHATbHAS
IpyIa, pajvKajl, U30MEPUS, U30MEPBL, TOMOJIOTHYECKHUI
psAn,  TOMOJIOTM,  YIJIEBOJOPOIbBI,  KHUCIOpPOA- U
a30TCOAEpKAIINE COCAUHEHHUs, OMOJIOTMYECKU AKTUBHbBIC
BelllecTBa (YIJIEBOAbBL, KUPBI, OEIKH), MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJSIPHBIE COEUHEHHS);
TEOPUM U 3aKOHbI (TEOPUS XUMHUYECKOTO CTPOCHHS
OpPraHUYECKUX BEILIECCTB AM. bytneposa),
3aKOHOMEPHOCTH,  CHUMBOJIMYECKUWA  S3BIK  XHUMHH,
(aKkTONOTUYEeCKNE CBEIEHUS O CBOMCTBaX, COCTaBe,
MOJIYYCHUH W O€30MaCHOM HCIOJIb30BAaHUU BaXKHEHIIINX
HEOPraHMYEeCKUX M OPraHUYEeCKHX BEIIECTB B OBITY H

HpaKTquCKOﬁ ACATCIIPHOCTH YCJIOBCKA




1.3

CpopMUpPOBaHHOCTh YMEHHMH BBISIBISATH XapaKTEPHbIE
IPU3HAKKA IIOHATHM, YCTAHABIMBATH WX B3aUMOCBS3b,
UCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHS IIPU OMUCAHUU
COCTaBa, CTPOCHMS M TNPEBPAICHUNA OPraHUYECKUX

COEIUHEHUU

1.4

c(hOpMUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XMUMHUYECKYIO
CUMBOJIUKY [Nl  COCTaBICHUS  MOJEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHOM) dopmyn
OPraHMYECKUX BEIIECTB W ypPAaBHEHWH XHUMHUYECKUX
peaxiuii, U3roTaBIMBaTh MOJIEIN MOJEKYJI OPraHUuYeCKUX
BEIIECTB Ui WDIIOCTPAllMd HMX  XUMHUYECKOTO U

IMPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

CdopMupoBaHHOCTH yMEHUMN yCTaHABJIMBATh
MPUHAJICKHOCTh M3YYEHHBIX OPraHWYECKUX BEIIECTB TIO
UX COCTaBy M CTPOCHHUIO K ONpeaeiaEHHOMY Kiaccy
(rpymre) coeauHeHUW (YIrJIEBOJOPOABI, KHUCIOPOA U
a30TCOAEPKAIINE COEAUHEHHUS, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHNUA), aBaTh UM HA3BAHMS [0 CHCTEMATUYECKOU

Homenkiarype (IUPAC)

1.5

CdopmMupoBaHHOCTH YMEHHUS OIPEACIATH BU/JIbI
XUMHUYECKOW CBSI3M B OPraHUYECKUX COCIMHEHUSX

(oMHApHBIE U KPATHBIE)

1.6

CopMUpOBaHHOCTh YMEHUS TPUMEHATH: MOJOXKEHUS
TEOPUM  CTPOCHMSI  OpraHuyeckux  BemectsB  A.M.
bytnepoBa s OOBSICHEHUS 3aBUCMMOCTH  CBOMCTB
BEILIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH COXPaHCHHS

MacCCHhHI BCIICCTB

YriaeBogopoasl. Kucnopoaconepxamme 51
a30TcoepKallne OpraHUYEeCKHUe COCJITMHCHUS.

BrICOKOMOJIEKYIISIPHBIE COETUHEHUS

2.1

ChopMUpOBAHHOCT, yYMEHUW MPUBOJIUTH TPUBHUAIIbHBIC

Ha3BaHUA OTACIBHBIX OPraHUYCCKHUX BCIICCTB (BTI/IJ'IGH,




MPOMWICH, alleTWICH, STUJICHIJIUKOIb, TJIHUIEPUH, (EHO,
dbopmanpaerua, aneTadbleruja, MYypaBbUHAs KHUCIOTA,
YKCYCHasl KHCJIOTa, OJIEMHOBAs KHUCIJIOTa, CTE€apUHOBAs
KHCIIOTa, TJIIOKO3a, (pyKTO3a, Kpaxmaj, IeJUII0JI03a,

TJTUITUH)

2.2

CdopMUpOBaHHOCTh YMEHUH XapaKTepu30BaTh COCTaB,
cTpoeHue, (u3MYeckne W  XUMHYECKHE  CBOMCTBa
TUTIUYHBIX  TIPEJCTABUTEJCH  pPa3JIMUHBIX  KJIACCOB
OpraHUYECKUX BEIIecTB (METaH, 3TaH, dTUJICH, TIPOIUJICH,
aneruneH, Oyramuen-1,3, wmetwiOyrtaguen-1,3, OeH3o01,
METAHOJI, 3TaHOJ, OATHJICHTJIUKOJb, TIUICPHUH, (EHOII,
aleTaNpJIeTH, MypaBbHMHAsA H YKCyCHas  KHUCJIOTHI,

IIYOKO034, Kpaxmall, [CJIJII0J1034a, aAMUHOYKCYCHAaA KI/ICJ'IOTa)

2.3

C(bOpMI/IPOBaHHOCTB YMCHUA HIUTIOCTPUPOBATDH
IFCHCTUYICCKYHO CBA3b MCIKOY TUITMYHBIM U
MNpCACTABUTCIIIMU  PA3JIMYHBIX KJIACCOB OPraHUYCCKUX
BCHICCTB YPABHCHUAMU COOTBCTCTBYIOIIUX XHMHUUYCCKHUX

peaKinii ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hopmy

24

CdopMUPOBAaHHOCTDh YMEHHS XapaKTepU30BaTh UCTOYHUKHU
YTJIEBOJIOPOJITHOTO CHIPhs (HE(Th, MPUPOTHBIN ra3, yrojsb),
CrocoObl X TepepabOTKH M MPAKTHYECKOE MPUMEHEHHE

MIPOJIYKTOB TMepepaboTKH

XUMHUA U KU3HBb. PacuéThbl

3.1

CdopMUpOBaHHOCT, YMEHHUM BJIaACTh CHCTEMOM 3HAHHM
00 OCHOBHBIX METOJ1axX Hay4yHOT'0 MO3HaHUS,
UCIIOJIb3YEMBIX B XMMHUM TpU H3YYCHUU BEIIECTB U
XUMHUYECKMX  SIBJICHUW  (HAOIIOJICHME, U3MEPEHHE,
AKCIIEPUMEHT, MO/IeJIUPOBaHUE), HCIIOJIb30BaTh
CHUCTEMHbIC XUMHYECKUE 3HAHUS ISl IPUHATHS PEIICHUN B
KOHKPETHBIX JKHU3HEHHBIX CHUTYallMsX, CBA3aHHBIX C

BCHICCTBAMHU N UX IIPUMCHCHHUCM

3.2

ChopMUpOBaHHOCTh ~ YMEHUN  COOJIOJaTh  MpaBuUja




NOJIb30BaHUSl XMMHYECKOW TMOCyIoM U J1ad0paToOpHBIM
o0opyloBaHMEM, a TakXke TMpaBuwia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKUMSIMHU IO

BBITIOJTHEHHUTIO J'Ia60paTOpHBIX XUMHYCCKHUX OIIBITOB

3.3

CdopMUpOBaHHOCTh YMEHHMH IUIAHMPOBATH M BBHIMOJHATH
XUMHYECKUN SKCHEPUMEHT (MpEeBpalIeHUs] OpraHuYeCKUX
BEIIECTB NP HArpeBaHWM, TNOJyYEHUE OTWICHA U
U3YYEHHE €ro  CBOMCTB, KAyECTBEHHBIE  PEaKLHU
OpraHMYeCKUX BEIIECTB, JeHaTypauus O€JKOB MpH
HarpeBaHMUM, I[BETHbIE peakluu OEJIKOB) B COOTBETCTBHH C
NpaBWIAMH TEXHUKU OE€30MaCHOCTH MpH OOpallleHuu C
BEUIECTBAMU M J1a0OpaTopHbIM  00OPYJOBaHUEM;
NPEACTABIATh PE3YNbTAaThl XUMUUYECKOTO IKCIIEPUMEHTA B
dbopMe 3anucu ypaBHEHHI COOTBETCTBYIOLIUX PEAKIUNA U

(bOpMyJ'II/IpOBaTB BBIBOJbI HA OCHOBC 3TUX PE3YJIbTATOB

3.4

CdopMUpOBaHHOCTh YMEHHUU IMPOBOJUTH BBIYMCICHHS IO
XUMHYECKUM YpaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBa
UCXOAHOTO BEIIECTBA WM TNPOAYKTa pEaKIUH IO
U3BECTHBIM Macce, OOBEMY, KOJIMYECTBY OJHOIO W3

VCXOJIHBIX BEILLECTB WA NPOIYKTOB PEAKIN)

3.5

CdopMUpOBaHHOCTh YMEHUIN KPUTHYECKH aHAIU3UPOBATH
XUMHYECKYI0 HMH(POpPMAIIUIO, TOJIY4aeMYyH U3 pa3HbIX
UCTOYHUKOB (CpeicTBa MaccoBOdM MHGOpMAIMHU, CETh

HNHTEpHET U apyTHE)

3.6

ChopMupOBaHHOCT, ~ yMEHUH  coOmtogaTh  MpaBHiIa
IKOJIOTHYECKHU I1eJIeCO00Pa3HOTO TIOBEICHHS B OBITY U
TPY/IOBOW JNIESTENBHOCTH B IEJNSIX COXPAHEHHS CBOETO
3710pOBbSl U OKPY>KAIOIIEH MPUPOJHOWU CPEAbl, OCO3HABATH
OMacHOCTh  BO3JICMCTBUS  HA  JKUBBIE  OpPraHU3MBI
ONpEeIEeIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAsI CMBbICI
IoKa3aTesist IMAK (mpenenbHO JOIyCTUMOMU
KOHLIGHTpPAILIMM), TMOSACHITh HAa MpPUMEpax CIOCOOBI

YMCHBIICHUA u npcaoTBpaICHUA nx BpCaAHOIO




BO3JICICTBUS Ha OpraHu3M 4YCJIOBCKA

11 KVIACC

Kon
NnpoBepsieMoro
pe3yabTara

IIpoBepsiemble npeaAMeTHBIC Pe3yJbTATHI 0CBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEr 0
o0urero od0pa3soBaHus

1

TCOpGTI/I‘I€CKI/Ie OCHOBBI XMMHUH

1.1

Brnanenue cucteMoil XMMHUYECKMX 3HAHUN, KOTOpas
BKJIFOYAET: OCHOBOIOJIArarolue TOHATUS (XUMHUYECKUH
AJIEMEHT, aToM, JJIEKTPOHHAas 00OJI0oYKa aroMma, s-, p-, d-
JJICKTPOHHBIE ~ OpPOWTAIM  aTOMOB, HOH, MOJICKYJIA,
BaJICHTHOCTH, AIIEKTPOOTPHUIIATEIILHOCTD, CTENEHb
OKHCJICHUSI, XUMHYECKasi CBs3b, MOJb, MOJIApHAas Macca,
MOJIIDHBIA  00BEM, KpUCTANIMYECKas peHETKa, THUIIbI
XUMHYECKHUX PEaKIUil (OKUCIUTETFHO-BOCCTAHOBUTEIBHBIE,
9K30- U SHAOTEPMHUYECKHE, PEAKIMd HOHHOTO0 OOMEeHa),
pactBop, AIEKTPOJIUTHL, HEAJIEKTPOJIUTHL,
AIEKTPOIUTUYECKAS JqUccoIanus, OKHUCJIUTENb,
BOCCTAHOBUTENb,  CKOPOCTb  XMMHUYECKOW  PEaKILUHU,
XUMHUYECKOE PpABHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON aucconuanuu, [lepuonnyueckuii 3aKoH
..  MengeneeBa, 3aKOH  COXPAaHEHHS  MAaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN  SI3BIK XUMUH,
dakronornueckue CBEACHHWS O CBOWCTBaX, COCTaBe,
MOJTyYeHUH ¥ 0e30macHOM MCHOJIb30BAaHUN BaKHEUITHX
HEOPraHMYECKUX BEIIECTB B OBITY W MNPAKTUYECKOH

ACATCIbHOCTH YCJIOBCKA

1.2

CdopMUpOBaHHOCTh YMEHHI BBISBISATH XapaKTEPHBIC
NPU3HAKK W B3aUMOCBS3b  M3YYEHHBIX  ITOHATHH,
MPUMEHATh COOTBETCTBYIOLIME IOHSTUSA MPU ONUCAHUU

CTpOCHUA H CBOMCTB HCOPraHNM4YCCKHUX BCIICCTB MU HX




npeBpameHHITI; BbIABIIATH  B3aMMOCBA3b XUMHWYCCKUX
3HAHUM C TOHATHUSIMH U MNpCACTABICHUAMMU  OPYIUX

CCTCCTBCHHOHAYYHBIX IMTPCIAMCTOB

1.3

Brnanenne OCHOBHBIMH METOJaMU HAYYHOT'O TO3HAHMS
BEIIECTB W  XUMHYECKMX sBIeHHMH  (HaOIr0aeHue,

U3MEpEHUe, HIKCIIEPUMEHT, MOJIETUPOBAHNUE)

1.4

CdhopMUpOBaHHOCThL YMEHHI OMpPEAeNSiTh BaJICHTHOCTh U
CTENEHb  OKHUCJIEHUS  XUMHUYECKHUX  DJIEMEHTOB B
COEJIMHEHUAX PaA3JIMYHOTO COCTaBa, BHUJ XUMHUYECKOUH
CBSI3U (koBaJeHTHAaS, HOHHas, MEeTaJNIMYeCKas,
BOJOPOJHAsI) B COEAUHEHUSX, THUM KPUCTALTAYECKOU
peLIETKH KOHKPETHOTO BEILIECTBA (aTomHas,

MOJICKYJSIpHAsA, MOHHAA, MCTaJIJII/I‘ICCKaSI)

1.5

CdopMUPOBaHHOCTh YMEHHI ONPENETSATh XapaKTep CPeabl

B BOAHBIX PACTBOpPAX HECOPIraHUYCCKUX COC)IHHCHI/II;’I

1.6

CdopmMupoBaHHOCTH YMEHHUSI KJ1accu(UIMpoBaTh
XUMHYECKUE PEaKLIUU M0 Pa3TUYHBIM MPU3HAKaM (YUCITY U
COCTaBy pearupyronumx BEIIECTB, TEIUIOBOMY 3(P(heKTy
peakiuu, M3MEHEHHUIO CTeNeHell OKHUCICHHS DSJIEMEHTOB,

00paTUMOCTH PEAKIINH, YIaCTHIO KaTaInu3aTopa)

1.7

CpopMUpPOBAaHHOCTh yYMEHHUH COCTAaBJISATh YpaBHEHUS
pEaKUMi pPa3IMYHBIX THUIIOB, IIOJHBIE W COKpAlIEHHBIC
YpaBHEHHS PEaKIMii HIOHHOTO OOMEHA, YYUTHIBAs yCIOBUA,

IIPYA KOTOPBIX 3THU PEAKIIUH UIYT 10 KOHIIA

1.8

CpopMUpOBaHHOCTh  yMEHHIl  MPOBOAWTH  PEAKIIUH,
MOATBEPKIAIOIINE KAYECTBEHHBIM COCTAB  PA3JIUYHBIX
HEOPraHWYECKNX BEUIECTB, PACMO3HABATH ONBITHBIM MYyTEM
VOHBI, NPUCYTCTBYIOIIME B  BOJAHBIX  pacTBOpax

HCOPIraHNYCCKUX BCUICCTB

1.9

CdopMUpOBaHHOCTh yYMEHUH PACKpHIBATh CYIIHOCTH
OKHCJIMTETBHO-BOCCTAHOBUTEIBHBIX peakuuii

MoCpCcaACTBOM COCTABJICHHA JJICKTPOHHOI'O OayaHca 3THX




peakuum

1.10

ChopMUPOBAaHHOCT, YMEHHU OOBICHATH 3aBUCHUMOCTD

CKOPOCTH XMMHYECKOM peaklMu OT PA3IMYHbBIX (PaKTOpOB

1.11

CopMUpOBaHHOCTb ~ YMEHUH  OOBSCHSATH  XapaKTep
CMEUICHUS! XMMUYECKOTO PaBHOBECUS B 3aBUCHMOCTH OT

BHeIIHero Bo3neicTBus (nmpunnun Jle [llaTense)

OO6m1as 1 HeOpraHu4Yeckasi XUMHUs

2.1

CpopMUpOBaHHOCTb ~ YMEHUW  pacKpbiBaTh  CMBICI
Ilepuonnueckoro  3axkona .M.  Menneneesa u
JEMOHCTPUPOBATH €ro CUCTEMATU3HUPYIOLIYIO,

O00BSCHUTETBHYIO U IPOrHOCTUYECKYIO (PYHKIIUU

2.2

CdopMupoBaHHOCTh YMEHUM XapakTepu30BaTh
3JIEKTPOHHOE CTPOCHHME AaTOMOB XHMHMYECKUX 3JIEMEHTOB
1-4 nepuonoB Ilepuoanueckoi CHUCTEMBl XHUMHUYECKHX
anemeHToB .M. MenaeneeBa, UCTIONb3ysl IOHATHSA «S-, P-,
d->TIeKTPOHHBIE OpPOUTATNY», «IHEPreTUYECKUE YpPOBHHY,
OOBSICHATh  3aKOHOMEPHOCTH  HM3MEHEHUS  CBOWCTB
XUMHUYECKHUX AJIEMEHTOB M UX COCAUHEHUH MO MepUuoiaMm U
rpynmnam  llepuognyeckod  CUCTEMBI  XMMHUYECKHUX

sanemenToB /.M. Menneneena

2.3

CdopmMupoBaHHOCTH yMEHUM XapaKTepru30BaTh
(OMMCHIBATH) obmue XUMHUYECKHUE CBOMCTBA
HEOPraHMYEeCKUX  BEIIECTB  Pa3iM4yHbIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHHE TIE€HETHYECKOH CBSI3U
MEXJIy HEOpPraHMYEeCKUMH BEUIECTBAMU C IOMOUIBIO

YPaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUU

2.4

CdopMUpOBaHHOCTH YMEHUH yCTaHaBJIMUBATh
NPUHAICKHOCTh HEOPTaHMYECKUX BEIIECTB MO WX
COCTaBy K ONpeAes€HHOMY Kiaccy (TpyIine) COeIMHEHUH
(MpocThIe BEMIECTBA — METAIBI U HEMETAJIbI, OKCHJIBI,

OCHOBaHUS, KUCIOTHI, aMPOTEPHbIEC TUAPOKCHUIBI, COIIH)

2.5

CdhopMHUpOBAaHHOCTh YMEHHUM HCIIOJb30BaTh XUMHYECKYIO




CUMBOJIUKY 11 COCTaBJeHUs (OpPMyJ BEUIECTB U
YPaBHEHUN XUMMUYECKUX PEaKLUKM, CUCTEMATUYECKYIO
Homenkiarypy (IUPAC) wu TpuBmanbHble Ha3BaHUS
OTJIENIbHBIX HEOPraHMYEeCKUX BEIIeCTB (yrapHbd ras,
VIJIEKUCIIBIA Ta3, aMMHaK, raméHas WU3BECThb, HEram€Has

H3BCCTh, INTHCBAA COAa, INPUT U z[pyrne)

2.6

CdopmMupoBaHHOCTb YMEHHUM XapaKTepu30BaTh
(onuChIBaTH) oO1mue XUMHUYECKUE CBOMCTBA
HEOPraHUYECKUX BEILIECTB pa3InYHbBIX KJIaCCOB,
NOATBEPKAATh  CYIIECTBOBAHME TIE€HETHYECKOM  CBSI3H
MEXJIy HEOPraHWYECKUMH BEUIECTBAMU C IOMOUIBIO

ypaBHeHI/Iﬁ COOTBCTCTBYHOIINX XUMHUUYCCKHUX pCaKHI/Iﬁ

2.7

CdopMUPOBaHHOCTh YMCHHMH IUTAHHUPOBATH M BBITIOJIHATH
XUMHYECKHH  OKCIIEPUMEHT  (Pa3jioKeHHE TICPOKCH]IA
BOJIOPOJIa B TPHUCYTCTBUHM KaTajau3aTopa, OIpPEAcIICHUE
Cpellbl pacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHLHOTO
WHAMKATOpA, BIUSAHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTH
XUMHYECKOM  peakIuu, peakluu HOHHOTO OOMeHa,
KaueCTBEHHbIE peakIMu Ha cyinbdaTr-, KapOoHaT- W
XJIOPUJI-aHUOHBI, HA  KaTHOH aMMOHUS, pEIICHHE
OKCIIEPUMEHTANBHBIX 3a7ad Mo TemMaM «MeTainel» u
«HemeTtannel») B COOTBETCTBHHM C MpAaBHIAMHU TEXHUKU
0e30macHOCTH TpU  OOpallleHWH C  BEIIeCTBAaMH U
1a60paTOPHBIM 000pyI0BaHUEM; pPEACTaBIATh
PE3yNBTATHl XUMHUYECKOTO HKCIIEPUMEHTa B (JOpME 3aMHCH
YPaBHEHHM COOTBETCTBYIOIIUX PEAKINI 1 (POPMYIHPOBATH

BBIBOJbI HA OCHOBC 3THUX PC3YJIbTATOB

2.8

CdopmupoBaHHOCTh ~ yMEHHMH  COONIOIATh  MpaBHia
MOJIb30BAaHUSI XUMHUYECKOW MOCYI0il U 1a0opaTOpHBIM
obopylnoBaHMEM, a TakXke MOpaBuwia oOOpalieHus
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMSIMU MO

BBITIOJTHECHHUTIO J'Ia60paTOpHBIX XHMMHYCCKHUX OIIBITOB

2.9

CdhopMupoBaHHOCTH YMEHUU XapaKTepUu30BaTh




XUMUYECKHE MPOILIECCHI, Jexalue B OCHOBE
MPOMBIIIJIEHHOTO TOJYYEHHsI CEPHOU KHCIIOThI, aMMHUaKa,
a Takxke C(hHOPMUPOBAHHOCTH MPEJCTaBICHUN 00 0OUIUX
HAy4YHBIX TPUHIMUIIAX U JKOJOTHYECKUX MpodiiemMax

XUMHUYCCKOI0 IIPONU3BOJICTBA

XUMUA 1 )KU3Hb. PacyéTrl

3.1

ChopMUpOBaHHOCTh  MPEACTABICHUNA O  XUMHUUYECKOMU
COCTaBJAIOLIEH E€CTECTBEHHOHAYYHOW KAPTUHBI MHpA,
poaM XWMHUM B TO3HAHWM SBJICHUM NOPUPOABI, B
GbOpMUPOBAaHUN MBIIUICHUSI U KYJbTYpbl JIUYHOCTH, €€
(GYHKIIMOHAIBHOM ~ TPAMOTHOCTH, HEOOXOIUMOW IS
pElIEHUsT  MPAKTUYECKUX  3a4ad4 M OKOJOTHYECKHU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U

MIPUPOJTHOM Cpelie

3.2

CdopMUpOBaHHOCTh YMEHUIN KPUTHYECKH aHAIU3UPOBATH
XUMHYECKYI0 HMH(POpMALIUIO, TOJY4aeMYyl U3 pa3HbIX
UCTOYHUKOB (CpeACTBA MAacCCOBOM KOMMYHHUKAllUU, CETh

WnrepHert u npyrue)

3.3

ChopMupOBaHHOCT, ~ YMEHHH  coOOJ0JaTh  MpaBuUiIa
AKOJIOTUYECKHU IIeJIeCOO0pPa3HOr0 TOBEICHUS B OBITY H
TPYJAOBOM JICSATCIIBHOCTH B IEIAX COXPAHCHHUS CBOEIO

3710pOBbS U OKPY’KAOLIEH TIPUPOIHOU CPEIBI

3.4

Oco3HaBaTh  OMAaCHOCTh  BO3JIEMCTBHS  HA  JKUBBIC
OpraHU3Mbl ONPEACTEHHBIX BEIIECTB, ITIOHUMAs CMBICI
nokazatens IIJIK, moscHATP Ha mnpuMepax CHOCOObI
YMEHBIICHUSI W OPEJOTBpPAllCHUs  HUX  BPEIHOTO

BOSI[GﬁCTBPIH Ha OpraHHU3M 4YCJIOBCKA

3.5

ChopMUPOBAaHHOCT, YMEHUW TPOBOJWTH BBIYMCICHHS C
WCIOJIb30BAHUEM TOHSTHSL «MaccoBasl JOJISI BEIIECTBA B
pacTBOpe», 0ObEMHBIX OTHOIIICHUM Ta30B MPH XUMUUYECKUX

pCaKkIuAX, MACChbl BCIICCTBA HJIHN 00béMa Tra3oB 1O




M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WIN 00bEMY
OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, TEIIOBOTO
s dekTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHUSI MacCChl

BCIICCTB, IMPCBpAICHNA U COXPAaHCHUS SHCPIruu




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS

TGOpeTI/I‘IeCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHUHN

1.1

IIpenmer opraHMyeckod XUMHUH: €€ BO3HUKHOBEHHE, Pa3BUTHE WU
3HAYEHHUE B IIOJIyYCHMHM HOBBIX BEILIECTB U MarepuanoB. Teopus
CTPOCHHMS OpraHNYecKux coeauHeHnii A.M. bytiepoBa, €€ OCHOBHbIE

ITOJIOKCHMU A

1.2

CrpyktypHble (OpMYJIBI OpPraHUYECKUX BEIIECTB. [ oMonorus,
u30oMepusa. XHUMHUYECKasi CBA3b B OPraHUYECKUX COCIUHEHUSIX —
OJIMHApHBIC W KpaTHbIe CBsi3u. [lpeacrtaBieHue o KiaccupUKadu

OpPraHUYCCKHX BCIICCTB

1.3

HomenknaTypa opraHWYecKMX COEIWHEHUN (CUCTeMaTHYecKas) |
TPUBUAIbHBIE HAa3BaHUS BAXKHEWINIUX TPEJICTaBUTENEH KIIACCOB

OpPraHNYCCKHX BCUICCTB

YrieBogopoasl

2.1

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKUN psaa. MeTaH u 3TaH —
MPOCTEHIIINE MPECTABUTENN aTKAHOB: (PU3NYECKUE U XUMHUYECKHE
CBOMCTBa (peaklHM 3aMEUIEHUS U TOPEHHUS ), HAX0XKICHUE B IPUPOJIE,

IMOJYYCHHC U IIPUMCHCHHC

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTMYECKUH pAA. OTUIEH H
NPOMUJIEH — MPOCTEHITNE TPEICTABUTEIN AalIKCHOB: (pu3mdeckue u
XUMUYECKHE CBOMCTBA (pEaKiMu TUJIPUPOBAHUSA, T'aJIOT€HUPOBAHUA,
TUApaTallii, OKHUCICHHS W TOJHUMEpHU3alllH), T[OJy4YeHHEe U

IIPUMEHEHHE

2.3

Ankamuensl: Oyrammen-1,3 wu wmetwnOyragueH-1,3: cTpoeHwme,
BOXHEHUIIIME XMMHUYECKHE CBOMCTBA (peakius MOJUMEPHU3AINN).

[Tony4yeHre CUHTETUYECKOrO KayuyKa U pE3UHbI




2.4

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJOTHYECKUN PAI.
ALETWIEH — TPOCTEMIIMM MPEACTABUTENIb AJIKWHOB: COCTaB,
cTpoeHue, (Quznueckue ¥ XUMHYECKHE CBOWCTBA  (peakiuu
TUIPUPOBAHMS, raJIoreHUpOBaHUs, rUpaTalu, ropeHus),

IMOJIYYCHUEC U IPUMCHCHUC

2.5

Apensl. benzon: coctaB, cTpoeHHe, (PUINYECKHE U XUMHUYECKHE
CBOICTBa (peakuuy rajJoreHUPOBAHMS U HUTPOBAHUS), TIOJYUYEHHUE U
npuMmeHeHue. Toayon: cocTaB, cTpoeHue, PU3nYecKkue U XUMHYECKHe
CBOICTBa (peakuuy rajJoreHUPOBAHMS U HUTPOBAHUS), TIOJyUYEHUE U
npuMeHeHre. TOKCHUYHOCTh apeHOB. [ 'eHeTudeckass CBS3b MEXIy

yriaeBoaopoaaMu, NpuHAAJICKAINMMHA K PA3JIMYHBIM KJIaCCaM

2.6

[IpupogHbie HMCTOYHUKUA  yrieBOJOpoaoB. Ilpuponsbeii raz wu
nonyTHble HedTaHbIe ra3sl. HedTh u e€ mpoucxoxaenue. CrnocoOsl
nepepaboTKu  HEPTH:  MEepPeroHkKa, KPEeKUHr  (TepMHUYECKHU,
KaTtaguTudeckuit), nuponus. IlpoaykTel mepepaboTku HePTH, HX
IPUMEHEHUE B NPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH yroip u

POYKTHI €ro nmepepadboTKu

KHCHOpOIICO,IIGp)KaHH/IG OpPraHNYCCKHUEC COCANHCHUA

3.1

[IpenenbHblE OQHOATOMHBIE CIIUPTHI. METAHON M 3TAaHOI: CTPOEHUE,
dusnueckre W XUMHYECKHE CBOMCTBA (pEakiuu C aKTHBHBIMH
MeTajulaMHi,  TaJIOT€HOBOJAOPOJAMH,  TOpPEHUE),  MPUMEHEHUE.
Bogoponneie CBsi3M  Mex)Ay MOJIEKYJaMHd COUPTOB. JlencTBue
METaHoJa M JTaHOJIa Ha OpraHu3M 4YeloBeKka. MHOTroaToMHbIE
CHOUPTHL. ODTUJICHTJIMKONb W TIWIEPUH: CTPOCHHE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (B3aUMOJAECHCTBHE CO MIEJIOYHBIMU METAJIJIAMH,
KaueCTBEHHAas pPEaKlys Ha MHOTrOAaTOMHbIE cHUpThl). [lelicTBue Ha

OpraHu3M YCJI0BCKaA. HpI/IMCHCHI/IC TIIMOCpruHa U 9TUJICHIJIMKOJIA

3.2

deHo: cTpOoCHHE MOJIEKYJbI, (PU3NYECKUe M XUMHYECKHE CBOMCTBA.

Tokcuunocts (perona. [Ipumenenne Gpenomna

3.3

Anpnernasl U KeToHbL. DopManbaeruj, aueTalIbAETHA: CTPOECHHUE,
du3nyeckue M XUMHUYECKHE CBOMCTBa (peaklMH OKHUCICHUS U

BOCCTAaHOBJICHHA, Ka4C€CTBCHHBIC peaKI_II/II/I), MIOJIY4YCHHUC u




IIPUMEHEHHE

3.4

OnHOOCHOBHBIE TMpeebHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAs U
YKCyCHasi KUCJIOTBI: CTPOCHUE, (PU3NUECKUE U XUMHYECKHE CBOICTBA
(cBolicTBa, 0OIIME ISl Kiacca KHUCIOT, peakius 3Tepuuxanuu),
nojiyueHue u npumeHenue. CreapuHoBasi U OJEMHOBAsT KUCIOTHI KaK
NpPEICTaBUTENN BBICHIMX KapOOHOBBIX KHUCJIOT. MblUla Kak COJU

BBICIITHUX Kap6OHOBBIX KHCJIOT, UX MOIOIIIECC JICUCTBUE

3.5

CrnoxxHble 3pupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. [ uaponu3
cinoxHbIX 3(upoB. XKupel. ['maponus xupoB. IlpuMeHenune xKupos.

buonoruueckas POJIb KUPOB

3.6

VYrneBoasl: coctaB, KilacCU(pUKALMS YrieBOAOB (MOHO-, AH- H
noiucaxapuibl).  [moko3a  —  OpoOCTEMIIMM — MOHOCAaXapui:
OCOOEHHOCTH CTPOEHUS MOJEKYJbl, (PU3NYECKUEe U XUMHUYECKHE
cBoiicTBa (B3aumojeiictBue ¢ ruppokcugom wmeau(ll), okucrnenue
aMMHA4YHBIM pacTBOpoM okcuga cepebpa(l), BoccraHoBIeHuHE,
OpO’KeHHE TJIIOKO3bl), HaxOXJAEHHE B TMpPUPOAE, IPUMEHEHUE,
ouonoruueckas poib. Porocunre3. Ppykro3a Kak U30MeEp IIIIOKO3bI.
Kpaxman wm nemwrono3a Kak npupofHele noiumepsl. CrpoeHue
KpaxMmajga U LeJUIroia03bl. PU3NUecKue M XUMHUUYECKUE CBOWCTBA

Kpaxmaina (TUApOJIn3, KaueCTBEHHAs PEaKIUs C HOJIOM)

A3zoTcojiepKaIiue OpraHnuecKue COeTMHCHHS

4.1

AMHMHOKHUCTIOTBI Kak aM{@OTEepHbIE OpPTAaHWUYECKHE COCIHHCHUS.
du3nyeckue M XUMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha IpUMEpE

IJIMIKMHA). buonorudyeckoe 3HaueHUEe aMUHOKUCITOT. [lenTuas

4.2

benku kak OpupogHBIE  BBICOKOMOJICKYJISIDHBIE  COCIMHEHMS.
IlepBuuHasi, BTOpWUYHAsSA © TPETHYHAS CTPYKTypa  OEJIKOB.
XUMHUYECKHe  CBOMCTBA  OENKOB:  THUJAPOJIU3,  JICHATypalus,

Ka4CCTBCHHBIC PCAKIINH HaA OeIKH

BpICOKOMOJIEKYIISIPHBIE COETUHEHUS

5.1

OCHOBHBIE TIOHATUS XUMUH BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁZ
MOHOMCp, MOJHUMCECP, CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIMMCPH3AINMU,

CpCaHAaAsaA  MOJICKYJIIPpHas  Macca. OCHOBHBIC MCTOAbI CHHTC3a




BBICOKOMOJICKYJISIPHBIX COGI[I/IHGHI/II\/'I — MMoJIMMCpH3al s 151

IMOJIMKOHACHCAIIUA

5.2

OKCHEepUMEHTAJIbHBIE ~ METOAbl ~ M3Y4YEHHMS  BEIIECTB U  HX
NpEeBpalllEHU: O3HAKOMJIEHHME ¢ o0pa3uaMud MOPUPOJHBIX U
UCKYCCTBEHHBIX  BOJIOKOH, IIJacTMacc, KaydykoB. Ilomydenue

CUHTETUYECKOr0 KayuyyKa U pE3UHBI

11 KJIACC

Kon

IIpoBepsieMbI# 3JIEMEHT COAEPKAHUS

TGOpGTI/I‘IGCKI/IC OCHOBBI XUMHH

1.1

XHUMHUYECKUN 3JIeMEHT. AToM. fIapo atoma, U30TOMNbI. DJIEKTPOHHAs
o0ooyka. DHEpPreTuYecKre YpPOBHH, TMOAYPOBHU. ATOMHBIE
opoburanu, s-, p-, d-anemeHTbl. OCOOEHHOCTH paclpeaeneHus
AJIEKTPOHOB 110 OpOMTAIsIM B aTOMAax AJIEMEHTOB INEPBBIX YETHIPEX

NEPUOJIOB. DIEKTPOHHAS KOHPUTYpaIUsi aTOMOB

1.2

[lepuognueckuii 3akoH u Ilepuoamueckas cucTeMa XUMHYECKHUX
snementoB [[.W. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA U
[Tepnoauueckoit CHUCTEMEI XUMHYECKHUX 3JIEMEHTOB ..
MenpneneeBa ¢ COBPEMEHHOM  TEOPHUEHM  CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTU H3MEHEHHSI CBOWCTB XUMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MUMH TPOCTHIX W CIOXHBIX BEIIECTB IO TPYIIaM U

Inepuoaam. 3HaucHHUE IICPUOANYCCKOIO 3aKOHa B PAa3BUTHH HAYKH

1.3

Ctpoenue BemiecTBa. XUMHYECKas CBA3b. BUIIBI XUMHUYECKON CBSA3U
(KOBaJICHTHAsI HEMOJIApHAs U TOJISIpHAs, MOHHAs, METAJLIMYeCcKas).
WNonbl: KaTHOHBI U aHWOHBL. MeXaHU3MbI 00pa30BaHUS KOBAJICHTHOU
XUMHUYECKOM  CBA3U  (OOMEHHBIA M JOHOPHO-aKIIEMTOPHBIN).

Bonoponnas cBs3b

1.4

BanentHocTh. DnekTpooTpuniaTeibHOCTh. CTEEHb OKUCTIEHUS

L.5

BemiecTBa MOJIEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTALIMYECKUX PEMIETOK.

3aBUCUMOCTh CBOWCTBAa BEUIECTB OT THUIIA KPUCTALNINYECKOU




pew€tku. lloHsaTMe O gAuCHEpCHBIX cucTteMax. VCTuHHBIE W

KOJUIOMJHBIC PaCTBOPHI. MaccoBas 1078 BElIeCTBa B pacTBOpEC

1.6

Knaccudukanus Heopranmueckux coeauHeHuil. HomenknaTtypa

HCOPraHNM4YCCKHX BCIICCTB

1.7

Xumuueckast peakuusa. Knaccupukanmuss XMMHUYECKHX pPEakuuid B
HEOPraHU4ECKON U OPraHUYECKON XUMHUH. 3aKOH COXPAHEHUS MACChI
BEILECTB, 3aKOH COXPAaHEHHMS W TMPEBpPAllCHUs DJHEPIUHU TIPH

XUMHUYCCKUX PCAKIUAX

1.8

CkopocTh peakinu, e€ 3aBUCUMOCTh OT Pa3IU4HbIX (PAKTOPOB

1.9

O6paTI/IMBIe peakuuu. XHUMHUUYECKOE PaBHOBECHC. d)aKTopm,
BJIIMAIOINUC HA COCTOAHHUC XHMMHUYCCKOT'O PABHOBCCHA. HpI/IHIII/IH Jle

[HIaTenbe

1.10

SHGKTpOJ'II/ITI/ILIeCKaH Aucconnanus. CunbHbIe U ciadbIe QJICKTPOJINTLI.
CpeJ]a BOAHBIX PACTBOPOB BCIICCTB: KUCJIas, HeﬁTpaHBHaH, meJI04YHasd.

Peakiiiu nonnoro oomMena

1.11

OKHCIIUTEIFHO-BOCCTAHOBUTEIILHBIC pPCaKknunu

HGOpFaHH‘IGCKa}I XUMMUA

2.1

Hemeramnel. [lomoxxenne HemeraiuioB B llepuonnyeckon cucreme
xumuyeckux 3memeHToB JI.1. MenaeneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB.  @u3MYECKME  CBOWCTBA  HEMETAUIOB.  AJIJIOTPONHUA

HEMETAJIOB (Ha MpuMepe KUcaopoaa, cepol, pocdopa u yriepoa)

2.2

XUMHUYECKHE CBOMCTBA BAKHEUIIMX HEMETAUIOB (rajJoOT€HOB, CEpHI,
azota, ¢ocdopa, yriepona U KpeMHHUS) U UX COCTUHEHUN (OKCHUIOB,
KHUCIIOPOJICOAEPKAIMX  KUCIOT,  BOJAOPOAHBIX  COEIUHEHHIN).

[IpumMeHeHne BaXKHENIIIUX HEMETAIJIOB U UX COCTUHECHUI

2.3

Mertamnel.  Ilonoxenue wMetammoB B llepuoguueckoin cucreme
xumuueckux snementoB .M. MennaeneeBa. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000I0YeK aToMOB MeTauioB. O6mme Qusndyeckue
cBoiicTBa MeTauioB. CIUTaBbI METAIIOB. DICKTPOXHUMHUYCCKHHN PsiJT

HaIpsHKEHU METAIIJIOB

2.4

XUMHUYECKHE CBOWCTBA BaXXHEWINMX METAJUIOB (HATPUM, KayHii,

KaJIbIIMA, MarHuu, ajJlOMUHUM, IIMHK, XpPOM, >K€JIe30, MEIbh) U HX




coenuHeHnid. O6mMe cnocoObl NmojydyeHus MetamioB. [Ipumenenue

MCTAJIJIOB B 6BITy U TCXHUKE

2.5

I'eHeTuueckas CBS3b HCOPraHM4YCCKUX BCUICCTB, IPHUHAIJIC)KAINX K

Ppa3IMYHBIM KJIaCCaM

XUMUA U )KU3Hb

3.1

Ponb xumMum B oOecriedeHHH HKOJOTHYECKOH, IHEPreTHUECKOW u
NUIIEBOM 0€30MacHOCTH, pa3BUTUU MeAUUUHBL. [loHsATHE O HAYyYHBIX

MCTOAaxX IMMO3HaHHuA BCIICCTB U XUMHUYCCKUX peaKI_[I/Iﬁ

3.2

HpeI[CTaBJICHI/ISI 00 06H_[I/IX HAaYYHBIX IPUHIUIIAX ITPOMBIINJICHHOI'O
MMOJIYyUCHUA Ba)KHEUIIIMX BCIICCTB. YenoBek B MHUDPC BCIICCTB H
MaTCpUaJIOB: Ba)KHCUIIINE CTPOUTCIIBHBIC MaTCpUailbl,
KOHCTPYKIMOHHBIC MaTCpHrallbl, KpacCKH, CTCKIJIO, KCpaMHKa,
MaTtcpualibl I 3JICKTPOHUKH, HAHOMATCPHAJIbI, OPraHUYCCKHUC U

MUHEpaJIbHbIE y100peHus

3.3

Xumus 141 3A0pPOBBC YCJIIOBCKA. IMpaBuJia HCIIOJIB30BaHUA
JICKAPpCTBCHHLIX IIPCIIapaToOB, IIpaBHJIa 0e30MacHOTO MCIOIL30BaAHUS

IMpCIiapaToB OBITOBOM XMMMU B HOBCGHHCBHOfI KHU3HHU




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

* Xumus. 10 knace. ['abpuensn O.C., Octpoymon W.I'., Cnankos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue
* Xumus. 11 knace. I'abpuensn O.C., Octpoymos WU.T'., Cnagkos C.A.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA Xumus. ba3oBsrii
ypoBeHb. 10-11 knacc. Meroandeckoe mocobue

Xumus. KontposnbHble 1 mpoBepouHbie paboThl. ba3oBbiit ypoBenb. 10-11 kmacc.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMNHTEPHET https://resh.edu.ru
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