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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
dbenepanbHOil 00pa30BaTENIbHOM MPOTrpaMMbl CPEJAHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
Qenepanuy, pealu3yIOIIMX OCHOBHbIE OO0pa3oBaTelIbHbIE 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 MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanpHubie nonoxeHuss I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yabTaTOB OOy4YeHUST W TpPeOOBAHMM K YPOBHIO TIOJTOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pazoBaTeIbHON  OpraHu3alluu, SIBISICTCS. HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aluy  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMMHYECKOro o00pa3oBaHUS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HPOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TPUPOAHOW cpene. Peanusyercss Xumuyeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YPOBHE CpeHero ooIero oopa3oBaHMs CPEACTBAMH y4eOHOTO
npeaMera «XuMUs», COJAEpKAHHE M IOCTPOEHHE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHHM € y4€TOM cCHeun(PUKH HayKd XUMHM, €€ 3HAYCHUS B
IIO3HAHUU MPUPOABl U B MATEPUAIBHOM XU3HHM OOIIECTBA, a TaKXKe C YYETOM
o0mMX 1ejaeil M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopaszoBanus B Poccuiickoit denepanum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPaeT ocoOyio poiib B
COBPEMEHHOW IMBWIN3AIMKU, B CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpPHI.
OHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILUICHMS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHHM Ha OCHOBE MOHMMAaHMS
BEILLIECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOJUMBIM YCIIOBHEM YCIEUTHOTO
Tpylla W JKM3HU Kaxaoro wieHa oOmiectBa. CoOBpeMEHHas XMMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HAaNpaBJIC€HA HAa pEIICHUE
I00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CBIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJOTUUECKON OE30MacCHOCTH U OXPaHbI 3JJ0POBbSI.

B cootBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM JUIsl  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUS»  SBISIOTCS 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOImas W HEOpPraHWUYEeCKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUUW M0 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHUH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npenMera 00ecreyrMBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPHUI XUMUHU.

CtpykTypa coaepkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpaMMe IO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJXOJla K U3Y4YeHHI0 Yy4eOHOro Marepuana u oO0ycloBJIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUH HAa  ONpeeIEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHUYECKMX M  DJIEKTPOHHBIX
NpeICcTaBleHu O CTpoeHuW BemecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHUU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnyeckOod XUMHH I[OJy4YarOT pPa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs MEpPBOHAYAILHEIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOW PEAKIIUU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpWBaeTCs W3YYEHHBIM Ha YPOBHE OCHOBHOTO OOMIETO 00pa3oBaHUs
TEOPETUYECKUNA MaTeprall U (HAKTOJOTHUECKHE CBEACHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromuMCsl TMPEJOCTaBIsSETCS BO3MOKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOIO 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



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

Envnasa cucrema 3HaHMM O BaXKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHNH, a TAKXKE O XMMHMUYECKUX PEAKIUAX, UX CYIIHOCTH M
3aKOHOMEPHOCTSAX MpOoTeKaHus jAomnoiHsercs B Kypcax 10 m 11 kmaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HayKaMU, PACKpPBIBAIOT €€ pOJib B IO3HABATEIBHOM WM IPAKTUYECKOU
JEeSATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIIIYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO M 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» ~ JTAaHHOTO  ypOBHS  W3Y4Y€HHUsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIIMXCS MHUPOBO33PEHYECKON OCHOBBI JJI TMOHUMAHUSA
¢unocopckux uuen, TakMxX Kak: MaTepUalibHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, IIO3HABAEMOCTb MPUPOAHBIX SIBICHUNW MYTEM OSKCIEpPUMEHTA U
pEelIeHHs] TMPOTUBOPEUYMM MEXKAy HOBBIMH (aKTaMH U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe mpobsieM cOepexeHUs: IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B nmane pemeHus 3amady  BOCHHUTAHUS, Pa3BUTUS M COLMAIM3ALIUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalOT (hopmMupoBaHue
YHUBEPCAJIBHBIX  YYEOHBIX JIEMCTBUI, WMEIONMX 0a30BO€ 3HAYCHUE JUIS
pa3IUYHBIX BHJIOB JIESITEIIBHOCTH: pEUIeHUs MpoOJjieM, IOUCKA, aHajlIn3a U
00paboTku MHGOPMAIIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIBITa TPAKTHIECKOM
U HUCCIEN0BATENIbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHHM KAaK HAa YPOBHE OCHOBHOIO OOILEro
o0pa30BaHus, TaK U HA YPOBHE CPEAHETO OOIIETr0 00pa3oBaHUs, IPU ONPEACICHUH
COJIepKAaTEeIbHOM XapaKTEpUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBJICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUpPOBAHHE OCHOB
XUMUYECKON HayKu Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPaKTHUECKOMH
NEeSATENbHOCTH YeJIOBEKa M KaK OAHOrO0 M3 KOMIIOHEHTOB MHPOBOM KyJIbTYyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YEHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHO JaHHOM TOYKE 3pEHUS IJIABHBIMHM ILEJISAMH U3YYECHHs] IpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaxKHeHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
J€XAaT KIIOYeBble MOHATUS, (DyHIaMEHTalIbHbIE 3aKOHBl M TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEUIECTB M XHUMHYECKUX peakUHil, HEeoOXOAMMBIX sl NpUOOpeTeHuUs
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XHUMHUYECKOTO OKCIEPUMEHTa, COOJIIOJICHUEM TMpPaBUI
0e301acHOro O0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepkaTenibHas XapakTepUCTHKA Elel U 3a1a4d U3yuyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpelHero obmiero odpazoBanusi. Ceroans B
NpernojjaBaHid  XUMUM B OOJbIIeH  cTermeHW OTAAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CoOjepX)aHusi OOy4eHMs, OPHEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJIBbHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUI M NMPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSl PEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1pU U3yYeHUH HpeaMmeTa «XHUMHS» JTOMUHHPYIOLIEE
3HauEHUE MPUOOPETAIOT TaKKE 1SN U 3a7a4H, KaK:

azanTanus 00y4arouuxcsi K yCIOBUSAM TWHAMHYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
pelIeHnid B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y O0OyYarOmIMXCs  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [MJi1 PAa3IU4YHBIX BHUIOB
JESTENBHOCTH: PEIIeHUs MPoOIeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUS OMbITa JACSTENBHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B TO3HAaHMM XUMHUH, a TaKxkKe JJIsI OIEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUaOIIUXCS: CIIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHuE U pa3BUTHE Y 00YUAIOIINXCS aCCOUATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIMPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJI00AIBHBIX MpoOJieM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHsS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BAHUS TOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIUSX, CBI3aHHBIX C XHMHUYCCKHUMHU SIBJICHUSMH.

B yuebGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMET «XHUMUS»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMEeTHOW 00iacTu «ECTeCTBeHHO-HAy4HbBIC
IPEAMETHI.

OO6iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XMMUHU, 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 Heeonto).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHN4YeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHBIE POPMYIIbI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omepuss. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TpHUBUAIbHBIE HAa3BAHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMu OpPraHUYecKHMX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAILEHUI0 OPIraHUYECKUX BELIECTB
IpU HarpeBaHuu (T1aBjieHre, 0OYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKHH psa. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKACHUE B MPUPOAE, MOIYyYCHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallUM, OKUCIEHHUS U
IIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CUHTETHYECKOTrO
KayudyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHMSI, TOMOJIOTUYECKUH psll. ALIETHIICH
— MPOCTEMIINK NPEJCTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJyYEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3MUYECKHE U XUMUYECKHE CBOMCTBA
(peakuuy TaJoreHUpPOBAaHUS W HUTPOBAHUS), MOJy4YeHHE U TMpUMEHeHue. 10.1yon:
cocmas, cmpoenue,  uzuueckue U  Xumuyeckue — ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumenenue. TOKCUYHOCTD



apeHoB. ['eHeTHYeckas CBA3b MEXAY YIVIEBOJOPOAAMH, INPHUHAMICKAIUMHA K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKHM YIiaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBILIJIEHHOCTA U B ObITYy. KaMeHHbIN
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HMX IPEBPALLICHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yromp», MOIEIMpPOBAaHUE  MOJIEKY]  YIJIEBOJOPOJOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boruncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO MU3BECTHHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciaopoaconepskamue oprann4ecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTHI. METaHOJN W 3TAHOJN: CTPOEHHUE,
¢usznueckre W XMMHUUYECKHE CBOWCTBA (pPEakiuu C aKTHUBHBIMH MeETaJIaMH,
raJIoreHOBOZIOPO/IaMH, TOpPEHUE), MpuMeHeHue. BojopoaHbie CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOAb W  TJHULEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAasl peaklMs Ha MHOIOATOMHblIe cnupThl). JleiicTBUE Ha
opraHusMm 4enoBeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

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

Anpnerunasl U kemowvl. Dopmanpaerui, aneTAIBIACTUA:  CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3MUECKHe U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(uKaIim), NoJydyeHUe U MpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBHE.

CnoxHubpie 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [‘maponus
c0xkHbIX 3¢upoB. XKupsl. I'naponus xupos. [Ilpumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogel: cocraB, Kiaccu@UKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOICTBAa (B3aUMOJEWUCTBHE C
ruapokcugom menu(ll), oxucinenne ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ounonorunyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemrnonosa kak npupoiHbie noauMepbl. CTpoeHHE Kpaxmana U
Henoyio3bl. Pu3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKlUsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHre, HaOJI0JIEHHEe W ONHUCAHHUE JEMOHCTPALMOHHBIX OIBITOB: TOpPEHUE
CIIUPTOB, KAUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBUE TJIMLIEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCIeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeOpa(l) u runpoxcugom wmenu(Il), B3ammopeiicTBHMe Kpaxmalia € HOJIOM),
IPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Bbrluncienuss 1o ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIH INPOAYKTa PEaKIHMH IO U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB MU MPOJYKTOB PEAKIIUH).

A3zoTconepxkalnie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI KaKk amM(pOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TIMLuMHA). bronorumdeckoe
3HaYEHNE aMUHOKUCIOT. [lenTuasl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHMs. IlepBuunas,
BTOPUYHAs M TPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNKH.

OKCHEpPUMEHTAIBHBIE METOABl M3YyYEHHs BEIIECTB M MX IPEBPALLCHUN:
HaOJII0/IEHNE U OMKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKYISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALUHN, CPEAHAS MOJICKYIIpHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALINS.

OKCHEpPUMEHTAIBHBIE METOAbl M3YyYEHHsS BEIIECTB M HMX IPEBPALLECHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH 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

XuMudeckud anemMeHT. ATtoMm. Aapo aroma, H30TOMNBL. JNEKTPOHHAs
000yI04YKa. DHEPreTuYecKue ypoBHU, TOJYPOBHU. ATOMHBIE OpOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeliesieHUs] 3JIEKTPOHOB IO OpOUTaiIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(PHUTYypaIis aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepUOANYECKOrO 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3nemMeHTtoB [[. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEW CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HaueHUe NePUOIMYECKOT0 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAsI HEMOJISIpHAST M TOJIApHAsi, UOHHAs, MeTajuindeckas). MeXaHU3Mbl
oOpa3oBaHWsA KOBAJEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JTOHOPHO-
akuenTopHbelil). BopopoaHast cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. 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 10Jisl BEIIECTBA B PaCTBOPE.

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

Xumuueckas  peakuus. Kimaccudpukanuss — XUMUYECKMX  peakuuii B
HEOPraHWYECKON M OpPraHMYEeCKOM XMMHHU. 3aKOH COXpPAHEHUS MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [latense.

DnekTponauTnyeckas auccornyanus. CHiibHBIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCas, HEUTpaIbHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCMEPUMEHTAIBHBIE METOJbl HM3YYEHMS BEIIECTB M WX MPEeBPaICHUIA:
neMoHcTpanusa Ttaonui «llepuoandeckas cucrema xumMuueckux sjaemeHntoB JI. U.
MeHnneneeBay, H3ydeHHUE MOJeNield KPUCTAUTMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalM3aToOpa, ONMPEACICHUE CPeibl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKIAN.

Pacuérunle 3a1aun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiui, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCIOJb30BAHUEM MOHATHS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxenune HemetraiuioB B Ilepuoamyeckon  cucteme
xuMudeckux siaeMmeHToB J[. 1. MeHueneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
du3uYecKue CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETauloB (Ha mpumepe
KHCJIOpOoJ1a, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETANIJIOB (TaJIOT€HOB, CEpPbl, a30Ta,
dochopa, yrmeponga M KpeMHHS) W HMX  COCAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXXKHENIINX HEMETAIUIOB U UX COCTUHEHUM.



Mertamisl. Ilonoxxenue merannosB B [lepuoguyeckoinl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MeTasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METaJJIOB.
DIEKTPOXUMUYECKUI A HANIPSIYKEHUM 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
TEXHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl M3YYE€HHUS BEIIECTB W UX MPEBpALCHUM:
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).

PacuétHrie 3agaun.

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

XuUMHUS U )KM3Hb

Ponp xuMum B oOecriedeHHUH SKOJIOTHYECKON, SHEPreTUYCCKOW M THUIIEBOU
0€301acCHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnennss 00 OOMMX HAYYHBIX NPHUHIUIIAX  [POMBIILICHHOTO
MOJYYEHHS BAXKHEUIIINX BEIIECTB.

YemoBek B MHpE BEIIECTB M MATECPUAIOB: BaXHEUIIHUE CTPOUTEIIHLHBIC
MaTepualibl, KOHCTPYKIMOHHBIC MaTepUaJibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepuaibl JJIs 3JCKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
ya00peHus.

XUMHSI ¥ 3J0pPOBbE 4YEJIOBEKA: IPAaBWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiaa 0€30MaCHOTO MCIIOJIb30BAaHUS MpPEnapaToB OBITOBON XUMUU
B IOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW OOmed u
HEOpraHW4YeCcKor XuMuu B 11 Kitacce OoCyIIeCTBIISIETCS Yepe3 MCIIOJb30BAHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHH, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (PakT, THIoTe3a, 3aKoH,
TeOpHus, aHalu3, CHUHTe3, KiaccudUKalus, TMEePUOJIUIYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBIICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3NYCCKUE BEITMUUHBI U CIUHUIIBI UX
WU3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaAIBI, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
peCypchl.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MATEPHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTCXHOJIOTHH.



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

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMHcsi TporpaMM cpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuueckol OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-ACSATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPECIICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUs;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHUSI TpeaMeTra «XUMUs» JAOCTHTaloTCs B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM W  TpaBWJIaMHU  TIOBEJACHHS,  CIOCOOCTBYIOIIMMH  IpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOI'O CTAHOBJIEHHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEIBLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
oOydJarommXxcs M0 peaau3aiuy MPUHATHIX B 001IeCTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOr0 BOCIIUTAHMSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



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

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX IPU aHAIN3€ Pa3IMYHbIX BUI0B YUeOHOU NESITEIHHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

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

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

WHTEpeCa W II03HABaTEJIbHBIX MOTHBOB B TMOJYYCHUU U MOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUECKUMU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TMOCIEICTBUH 3TUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHMUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoIeHnsT TpaBmwiI 0e30macHOro OoOpaleHusi C BelecTBaMH B OBITY,
[MOBCEHEBHOM KU3HU U B TPYIOBOM AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEAHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTHUKOB, KYypEeHUs );

5) TpyA0BOro BOCIIMTAHUS

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOHM, TBOPYECKOM ©  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTUYECKUX 3ajad
COIMAILHOM HAMPaBJIECHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);



HMHTEpeca 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 HMHAMBUIYAJIBHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTMUYECKHU II€JE€CO00PA3HOr0 OTHOIIEHUS K TMPUPOJE, KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOIOTIONBE30BAHNS;

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJTUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIbHOMN
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHUS CHenM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MpEeACTaBICHUS 00 OKPYKAIOIEM MHUPE KaK O €IMHCTBE MPUPOJAbl U UYEIOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PAaBHOBECHS;

yOexxaéHHoCcTH B 0COOOM  3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIICHHOCTH W BaXHOM poOJIU B
CO37aHUM HOBOHW 0a3bl MaTepUATBLHOU KYJIbTYpHI, PEIICHUH TI00aTbHBIX TIPOOIEM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCHEIIHOTO TPy/la W OSKOJOTUYECKA KOMQPOPTHOM JKHU3HM KaXJOro YJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAlOUIEro Mupa H
MPOUCXOAIINX B HEM U3MEHEHUI, YMEHUS J1eJ1aTh 00OCHOBAHHbIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 IMOJyYEHHUS
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 TOJYYEHHUIO HOBBIX 3HAaHUN IO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHBIX cepax NMpodeccuoHaIbHON
NS TENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS Y4eOHOTo mpeamera «XuMus» Ha
YPOBHE CpeIHETo 00111ero 00pa3oBaHus BKIIOYAOT:

3HAaYMMBbIE IS dbopmupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEKIIPEIMETHBIC) OOIICHAYYHBIC MOHSTHS, OTPa’KaroIIue
IIEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa U CHeIu(pUKY METOJ0B ITO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUS, SIBIICHUE,
Ipollecc, CUCTeMa, HaydHbId (haKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UCCIIe0BaHNE, HAOIOICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPYTHe);

yYHUBEpCaJbHbIE Y4eOHBbIC NeHCTBUS (IMO3HABaTEJbHBIC, KOMMYHHUKATHBHBIC,
PETYJISTUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKIIMOHATBLHOMN
IPAMOTHOCTH U COIUAJIBHOM KOMIIETEHIIMHM O0YJaIOTUXC S,

CIIOCOOHOCTD 00ydJaromuxcs HCII0Jb30BaTh OCBOCHHEIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yYHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATIBHOM MPAKTHUKE.

MeTtanpeaMeTHbie Ppe3yiabTaThl OTPaKalOT OBIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABAaTCIbHBIMM, KOMMYHUKATUBHBIMM U  PErYJISTUBHBIMU
JICUCTBUSIMHU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJMPOBATH W aKTyaJHW3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OmpeAesaTh ILENH JEATEIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUHU UX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI ICATEILHOCTH C TTOCTABICHHBIMH IEISIMU;

KCTOJIb30BaTh NP OCBOCHUW 3HAHUM MPUEMBI JTOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XaPAKTEPHBIC MPU3HAKU TMOHATHM M YCTAHABIWMBATh WX B3aWMOCBSA3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 1JI1 OOBSICHEHUS OTNIENbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE pACCYXKIEHUsI (MHAYKTUBHbBIC, JCAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABIISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SIBJICHUSAX, DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOU
peakiuu — TPU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJI1s1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3Yy4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IEHCTBUS:

BJIaJIETh OCHOBAaMHM METOJOB HAYYHOI'O0 MO3HAHUS BEIIECTB U XUMHUYECKUX
PEaKLnii;

(dbopMynHpoBaThH LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BATh MTOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BONPOCHI B KadyecTBE WHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJisi (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWPOBAHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSTENIbHO IPOTHO3UPOBATH €r0 pe3ylbTaT, (OPMYIUPOBATH
0000111eHHST ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM TPOSKTHOMU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITENIBHOMY
IIOMCKY METOJOB pELICHUS NPAKTUYECKUX 3a7ad, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEp’KaHUs, CIPABOYHBIE MOCOOUS,
pecypcel MlHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (OpM
MPEJICTABIEHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTUBOPEYUBOCTb;



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 MIOUCKOBBIX CHUCTEM;

CaMOCTOSITETLHO  BBIOUpaTh  ONTUMaNbHYIO  (GOpMYy  MpPEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXNpeaMeTHble ((pu3ndeckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, POopMyIbl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3bIBaTh  HACH, (OPMYIHUPOBATH CBOM  MPEJIOKCHUS
OTHOCHUTEJIPHO BBIMIOJTHEHUSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMeH pe3yJNbTaTOB I0O3HABATEIbHON JEATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKONW padOThl MO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIENOBAHUN MyTEM COTJIACOBAHUS IMO3HIIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OBiajieHUe YHUBEPCAJIBHBIMHU PEryJITUBHBIMH JeiCTBUSMMU:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
JESTENbHOCTh, OMpenesss €€ Ieau MW 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUU Y4YEeOHBIX M UCCIENOBaTeIbCKUX 3a/lay, BHIOMpaTh Haumbosee
b exTuBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJyYeHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMoOaHalIn3a
1 CaMOOILICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHbie pe3ynbTaThl OCBOEHHMS Kypca «OpraHudeckass XUMUS»
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUMN



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JJIs pelIeHUs MPAKTUYECKUX 3a7au
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOMINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHANIbHAS TpYIINa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJAEp)KAIlllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TCOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUH, (PAKTONIOTHYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, IMOJYYCHUH U
0€30MacHOM HCIOJB30BaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
PAKTUYECKOU EeSATEIHHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBISITh XapaKTepHbIC MPU3HAKK TOHSTHIH,
YCTaHABIMUBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSITHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIIOJIB30BATh XUMHUYECKYIO) CHMBOJUKY JJIS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIIHid,
M3rOTaBIMBATh MOJEIU MOJEKYJl OPraHWYeCKHX BEIIECTB JJIs HIUTIOCTPALMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAJJICKHOCTh HM3yUYEHHBIX
OpPraHWYEeCKUX BEUIECTB IO UX COCTaByY U CTPOEHUIO K OINpEIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUsS), J1aBaTh WM Ha3BaHHS IO
cucreMarnueckoi HomeHknatype (IUPAC), a Takxke NpuUBOAUTH TpUBUAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BELIECTB (ITHIECH, NPOIWICH, aleTUJIEH,
ATWJICHTJINKOJb, TJIMIEPUH, (EeHON, (popMaibIerus, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€ApPUHOBAsI KUCJIO0TA, TI0K03a,
bpyKTO3a, Kpaxmal, IeJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuueckux BemecTB A. M. bytneposa 1t 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MacChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue U XMMHYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, JTWUJIEH, MPOMMJIEH, AalleTHUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METaHOJ], 9TAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTul, MypaBbHUHAsI M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsi KUCJI0Ta), UJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XUMHUUYECKUX PEaKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Colpbsi  (HeQTb, NTPUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU W
IPaKTUUECKOE MPUMEHEHUE MPOIYKTOB MEPepadOTKU;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOHOTO BEIIECTBA WJIM MPOJYKTa
peakiMu 10 W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJaJCTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JIEHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS IS MPUHSATUS pEIIeHUN B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCyJIoOl W Ja0opaTOpHBIM OOOPYy/IOBaHMEM, a TaKKe IpaBuia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBHMU C MHCTPYKIMSMHU IO BBHITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBITIOJHATh XUMUYECKHMA
AKCHEPUMEHT (IIPEBpAICHUs OPTAHUYECKUX BEIIECTB IPU HAIrPEBAHUU, ITOJTYyUCHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHHYEeCKUX
BEIECTB, JCHATYpaIusi OCIKOB MPU HArpeBaHWHU, I[BETHBIC PEAKIUU OCIKOB) B
COOTBETCTBHHM C TpaBWJIAMU TEXHUKHA OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucu YpPaBHEHHUN COOTBETCTBYIOIIUX
peakiuii u (GOpMyIHPOBATH BEIBOALI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
nHpopMalMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOM
uHdopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh  YMEHHMH  coOJtoAaTh  MpaBUiia  DKOJIOTHYECKU
LEJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha XUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHsAT, Ha mpuMmepax crocoObl
YMEHBIICHUs] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W CIa0OBUIALIIMX OOYyYaroUIUXcs: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHUM: O XUMHUUYECKOH COCTABIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHUU B TO3HAHUHU SBJICHUH
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYSCKUX 3a71a9
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO U MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHATUS (XMMUYECKHIM 3JE€MEHT, aToM, HM30ToIm, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, AJIEKTPOOTPUILIATEILHOCTh, CTECIEHb OKHUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMWA, PACTBOP, DJICKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pPEaKIuh, XUMHUYECKOE PAaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON auccormanuu, nepuoandeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3BIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE IMOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUH, (PAKTOIOTMYSCKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCMOJIb30BAHUN BAXKHEHIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JCATEIbHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUN BBISBIISTh XapaKTEpPHbIE MPU3HAKU TMOHITHUH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUMN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHYECKYIO) CHMBOJIMKY JUJIS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUW XHMMHUUYECKHX  pEeaKIui,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUTHEBAS COJA, MUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCUHEHUSX, THI
KPUCTAINTMYECKON PEmETKH KOHKPETHOIO BelllecTBa (aTOMHAasi, MOJIEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K OMNpeaeiaEHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUJIPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTteMbl
xumuueckux snemeHtoB JI. M. MenneneeBa, McHoJib3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHbBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBACHSATH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHWYECKUX JJIEMEHTOB U UX COCIUHECHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB  Pa3IMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TEHETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCUPHUIIMPOBATH XUMHUYECKHE PEAKIMH TIO0
pa3IUYHBIM TpU3HAKaM (YUCIY W COCTaBY pPEarupylolluX BEIIECTB, TEIIOBOMY
3pdeKTy peaxkiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHS 3JIEMEHTOB, 00paTUMOCTH
peaKIuy, y4acTHIO KaTaInu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IMIHBIX
THUIIOB, TOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIUd HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, TPU KOTOPBIX ITU PEAKLIWH UAYT 10 KOHIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, PAaClO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONIHNE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OPMHPOBAHHOCTh YMEHHH PacCKphIBaTh CYINIHOCTh  OKHCIHUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OaaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeaKIUK OT PA3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKke C(HOPMUPOBAHHOCTH TMPEJACTABICHUN 00 OONMMX HAYYHBIX TNPUHIIMIIAX U
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH NPOBOAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpE», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B MO0 M3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, PEBPALIEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUYECKOM
OoCyJIoH W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBuia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(OpPMHPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBINOJIHATh XUMUYECKHMA
HKCIIEPUMEHT (Pa3oKEHUE MEPOKCHAA BOJOPOAAa B MPHUCYTCTBUM KaTalH3aTOpa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TOMOIIbIO  YHUBEPCAIBHOTO
WHMKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIlnd,
peaknuu MOHHOTO OOMEHa, KAayeCTBEHHBIC peakIMu Ha cynbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, HA KAaTUOH aMMOHHSI, PEIIEHHE AKCIIEPUMEHTAIBHBIX 3a/1a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIeHUH C BEIIECTBAMHU M JaOOPaTOPHBIM 00OPYIOBAHHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX pEeakiuii U (OPMYIHPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAIMIO, TONy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIu, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOAaTh  TMpaBUia  SKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3ICHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarenst [IJIK, mosicHITH Ha mOpuMepax CrocoObl YMEHBIICHHUS U
MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIs 00YYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]I0POBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUIA;

JUISL  CHEeNbIX U CIa0OBUIALIIMX OOYyYarOUIMXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaitns nis 3anucu XUMHUYECKHUX

dbopmyi.
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