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NHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XMMHM Ha YpOBHE CpelHero oOiiero oOpa3oBaHuUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®03 «O6
oOpazoBanuu B Poccuiickoii denepanumny», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHOil 00pa30BaTENIbHOM MPOTPAMMBI CPEHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBneHHbix B  DenepasbHOM  TOCYAAPCTBEHHOM
obpazoBatenbHOoM cTanaapte COO, ¢ yuétom KoHueniuu npemnoaBaHust yaeOHOTo
npeaMera «XuMus» B 00pa3oBaTesibHbIX opranuzanusax Poccuiickoit denepanuu,
peanu3yroX OCHOBHbIE 00pa30BaTesIbHbIE MPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUN
«Crtparerun pasButus Bocnutanus B Poccuiickoit ®eaepanun Ha niepuos a0 2025
rojga» (Pacnopsoxkenue IlpasurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3paboOTKe MpOrpaMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1iel crpateruy 00y4yeHusi, BOCIUTaHUSI M Pa3BUTHUS 00ydaroIUXCsl CpeACcTBaMuU
yuebHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTAaBHIIU
koHuenTyanbubie nonoxenuss GI'OC COO o B3anMOOOYCTOBICHHOCTU IIEJIEH,
collepKaHMs, Pe3yJbTaTOB OO0y4YeHUss U TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBITTYCKHHUKOB.

XuMHUYecKoe oOpazoBaHue, NoJIy4aeMoe BBIITYCKHUKAMHU
o0mreoOpazoBaTeIbHON OpraHU3alMM, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYXHT 3aBEpIIAIONIMM JTAllOM pealu3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIHX
[IEJIOCTHOM CHCTEME XUMHUYECKOTO o00pa3oBaHUs. IJTHU IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH KyIbTYpbI
YeJIoBeKa, a TAKXKE IKOJIOTUYECKA 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO
U TPUPOJHON cpene. Peanusyercs xummudeckoe oOpa3oBaHHMe OOydaromIMXCs Ha
YpOBHE CpeHEro 001ero 00pa3oBaHus CPEACTBAMU YIEOHOTO MpeMeTa « X UMHS,
COJIEp’)KaHHE U IOCTPOCHUE KOTOPOrO OMpPEAEIEHbl B MPOTPAMME IO XUMHUH C
yaéToM crnenu@uKkd Haykd XAMHH, €€ 3HAYCHHS B TO3HAHWHM TPUPOABI U B
MaTepuaibHON )KM3HU OOIECTBA, a TaKXKe C Y4ETOM OOIIMX LieJeil U MPHUHIIUIIOB,
XapaKTEepU3yIOIUX COBPEMEHHOE COCTOSIHUE€ CHCTEMBl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparium.

XuMUSl Kak 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK HUIpaeT ocoOylo posib B
COBPEMEHHOW IUBUIIM3AINH, B CO3/IaHUM HOBOW 0a3bl MaTEPHAIBHON KYJIBTYPHI.
Ona BHOCHT CBOM BKJIAJl B (DOPMUPOBAHKE PAITMOHATIEHOTO HAYYHOTO MBITIICHHUS, B
CO371aHUE LIEJIOCTHOIO MPEACTABICHUS 00 OKpYXaloIEM MHUpPE KaK O €IHUHCTBE
IPUPOJIBI U YENOBEKa, KOTOpoe (popMHpyeTcs B XMMUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPY’KAOLIErO0 MHpA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIaCTSIMU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS ¢ APYTUMHU €CTECTBEHHBIMM HAayKaMU, XMMHS CTalia
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIbTYpPbhl, HEOOXOJIUMBIM YCIIOBHEM YCIEUTHOTO
TpyJla W >KU3HU Kaxjaoro wieHa oOmiectBa. CoBpeMeHHass XUMHS KaK Hayka
co3ujaTeNbHas, KakK HayKa BBICOKMX TEXHOJOTHM HampaBjieHa Ha peIICHHE
I00aIbHBIX TPOOJEM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPIreTUYECKOM, MUIIEBOM, HIKOJIOTUUECKON O€30MaCHOCTH U OXPaHbI 3/I0POBBSI.

B coorBercTBHM ¢ OOmMMMHU MHEISIMH M TPUHIUIIAMH CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeameta «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3YYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYJbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOJUMYI UM JJs  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCICIIHOTO BKJIIOYEHUS B KU3Hb COIIUyMa, MPOJOTKEHUS
00pa3oBaHUs B Pa3JIMUHBIX 00JIACTAX, HE CBI3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocTtaBisitoniuMu  TIpeAMeTa  «XUMHS»  SBIAIOTCS 0a30BbIE  KYpChl —
«Oprannueckass xumusi» u «OOmas W HeEOpraHWYeckKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SBJISFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAaHUU M0 HEOPTAaHMYECKONW XUMUHM (C BKJIIFOUCHHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JAHHON CUCTEMBl 3HAHUW MPU WU3YUYCHUH
npeaMeTa 00eCIeurBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCETO MHOTooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHATHMA, 3aKOHOB M TEOPHI XUMUU.

CtpykTypa coiepxkanus KypcoB — «Opranuyeckas xumus» u «OOmas u
HeopraHudeckass XuUMHs» cQOpMUpOBaHA B MpPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOr0 TOJX0Jla K U3YYEHHUI0 Y4YeOHOro wmatepuasa U 0O0YCJIOBIIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETHYECKUX YpOBHIX. Tak, B Kypce€ OpraHM4eCKOM XHMHUHU BELIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUYECKOM TEOpPUHM CTPOCHHSI OPraHHUYECKUX
COCMHEHUN, a TaKXKE Ha YPOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX
NpeICTaBIEHUH 0 CTpoeHuH BeriecTB. CBefieHus: 00 3ydaeMbIX B KypCe BeIllecTBaxX
JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JIO CIOMXHBIX OMOJIOTHYECKU aKTHUBHBIX
coequHeHuM. B Kypce  opraHMyeckod — XMMHM ~— TMOJIYY4alOT  Pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEPBOHAYAIBHBIC
MPEICTABICHUS O XMMHUYECKOUN CBS3H, KIAaCCU(MUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUYECKOU peaKIuu.

Ilog HOBBIM yriioM 3peHus B mpeaMere «Xumus» 0a30BOr0 YpOBHS
paccMaTpuUBaeTCsi M3YUYEHHbIW Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
TEOPETUYECKUA MaTepuan © (PAKTOJOTHYECKHE CBEJACHUS O BEIIeCTBAX W
XUMUYECKOW peakuuu. Tak, B 4acTHOCTU, B Kypce «OOmmas M HeopraHudeckas
XAMHS» OOYYarOMIMMCSl TPEJOCTABISIETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
MEPUOJANYECKOTO 3aKOHA C OOLIETEOPETHUECKUX M METOIOJIOTMYECKUX TMO3UIIUH,



riy0ke TMOHATh HCTOPUYECKOE U3MEHEHHE (PYHKIMH 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXKHEMIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XUMHUUYECKHX PEAKUUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpOoTeKaHus nonosHsercs B kypcax 10 u 11 knaccoB anemeHTamu
COJICpKaHMsl, UMEIOIIUMU KYJIbTYpOJOTUUECKUN W TPHUKIAIHONW XapakTep. OTH
3HaHUSl CMOCOOCTBYIOT MOHUMAHMIO B3aMMOCBSI3M XMMHUHU C JIPYTUMH HayKamH,
PACKpBIBAKOT €€ POJIb B ITIO3HABATEIBHON U MIPAKTUUECKOU AESITEIbHOCTH YEI0BEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBXKEHHS K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPUU
U IPAKTUYECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY OPUCHTUPOBATHLCS B
OOIIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX TMpoOJieMaX, CBSI3aHHBIX C XUMHUEH,
KPUTHUYECKH OCMBICIIMBATH MH(POPMALINIO U IPUMEHSTH €€ JJ1sI TOMOJTHEHUS 3HAHUM,
pelIeHrs UHTEJUICKTYaJIbHBIX U AKCTIEPUMEHTAJIbHBIX UCCIIE0BATEIbCKUX 3aa4. B
IIEJIOM COJIep)KaHue y4eOHOro mpeameTa «XHUMHsS» JaHHOTO YPOBHSI W3YUYEHUS
OPUEHTHPOBAHO Ha (hOpMUpPOBaHHUE Y 00YUAIOIMNXCS MUPOBO33PEHUECKON OCHOBBI
JUIT TIOHUMaHusi (GUIOCOPCKUX WJIeH, TaKUX Kak: MaTepualbHOE EIUHCTBO
HEOPTraHUYECKOTO M OPTaHMYECKOTO MUpPa, 00YCIOBIECHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM M CTPOCHHUEM, IT03HABAEMOCTb MTPUPOIHBIX SIBJICHUH MyTEM dKCIIEPUMEHTA
U pEIIeHUs TMPOTUBOPEUYHM MEXIy HOBBIMH (akTaMd U TEOPETUYECKUMU
MPEINOChUTKAMH, OCO3HAHUE POJIM XMMUU B PEIICHUHU DKOJIOTMUECKUX Mpodiem, a
TaKKe mpobsieM cOepexeHUs] IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3JJaHUSI HOBBIX
TEXHOJOTUN U MaTEPHUAJIOB.

B nmnane pemenuss 3amad  BOCHHUTAHMS, pPa3BUTUA M COLMAIU3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAaMMON MO XHMHUHU TIOJIXOIBI K OMPEIEICHUIO
colepKaHUsl M TOCTPOCHUS TMpeaMeTa TNpeaycMaTpuBaroT  (HOpMHUpPOBaHUE
YHUBEPCAJIBHBIX YUEOHBIX IEUCTBHM, UMEIOIINX 0a30BOE 3HAYCHUE JJI PA3TUIHBIX
BUJIOB JEATEILHOCTH: peIIeHWs NpoOsieM, IIOMCKa, aHanmu3a u 00paboTKH
uHDOpMalMK, HEOOXOMUMBIX JUISI TPHOOPETEHHUS OIbITa TPAKTHYECKOW W
UCCIIEIOBATEIbCKON JEATEIbHOCTH, 3aHUMAIONICl Ba)XHOE MECTO B IO3HAHHUHU
XUMUHU.

B mnpaktuke mnpemonaBaHus XMMUW KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs, TaK ¥ HA YPOBHE CPEIHETO 0OIIETo 00pa30BaHMs, MPH ONPEACICHUN
COJIEpKATENIbHOM XapaKTepUCTUKU 1eJIe M3y4eHUs MpelMeTa HampaBlIe€HUEM
MEPBOCTENIEHHOW 3HAYUMOCTH TPAJAUIIMOHHO MNpHU3HAETCS (OPMUPOBAHHUE OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM
JEATENIbHOCTU YeJIOBEKa M KaK OAHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOJIMYECKOW TOYKM 3PEHHSI TAKOM IOJAXOJ K OINPEICIICHUIO LENed W3y4YeHUS
MpeaMeTa SBJISIETCS BIOJIHE ONPAB/IaHHBIM.



CornacHo JaHHOM TOYKE 3pEHMs TJIABHBIMHU LIEJISIMH HM3yY€HHUs IMpeaMera
«Xumusi» Ha 6azoBom ypoBHe (10 —11 xu1.) sBIISIFOTCSI:

e (QopMHpOBaHME CHUCTEMBbl XMMHUYECKMX 3HAHUW KaK BaKHEUIeu
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (PyHIaMEHTalIbHbIE 3aKOHBl M TEOPUH XUMHH,
OCBOCHHE #A3bIKA HAYKH, YCBOCHHME M TMOHHWMAHHUE CYIIHOCTHU JOCTYITHBIX
0000111eHNI T MUPOBO33PEHUECKOT0 XapaKTepa, 03HaKOMJICHUE C UCTOPUEH HX
Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE NMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEUIECTB U XUMUYECKUX PeaKUnid, HEOOXOANUMBIX JIsl TPUOOPETEHUSI YMEHU
OPUEHTHPOBATLCS B MHPE BEIIECTB W XUMHYECKUX SIBICHUN, HMEIOIINUX
MECTO B MPHUPO/IE, B IPAKTUYECKON U MOBCEIHEBHON KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTHU, CBA3AHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIOJCHUEM  MPaBUI
0e301acHOro O0paIeHus ¢ BEIICCTBAMH.

Hapsiny ¢ atuMm, copepxaTenbHasi XapakTepUCTHKA LEJeH U 3a/1ay U3y4eHUs
npeIMeTa B MporpaMMe Mo XMMUU YTOYHEHa U CKOPPEKTUPOBaHa B COOTBETCTBUH C
HOBBIMHU TIPUOPUTETAMH B CHUCTeME cpeaHero obiiero oOpazoBanus. CerogHsi B
NPEenoJaBaHuK XUMUU B OOJIbIIEH cTeeHn OTAAETCS MPEANOYTEHHE MPAKTUYECKON
KOMIIOHEHTE  CcoJlepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOM HAa  TMOJTOTOBKY
BBIMYCKHUKA 00111€00pa30BaTeIbHON OpraHU3alliy, BIAJCIONIEr0 HE Ha0OpoM
3HaHWM, a (QYHKIIMOHAJIBHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU W YMEHUSIMU
AKTUBHOT'O MOJTYYEHHUs 3HAHUN U MIPUMEHEHUS UX B PEANbHON KU3HM JJIsl pEIICHUS
PAKTUYECKUX 3a/a4.

B cBs3u ¢ 3TUM Npu U3ydeHUH IpeAMeTa « XUMUs» TOMUHUPYIOIIEe 3HaYCHUE
IpUOOPETAIOT TAKUE 1SN U 3a]1a4uH, KaK:

afanTamnus 00y4arouuxcsl K YCJIOBHUSIM JMHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHUpOBaHUE  HHTEJUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO TPAaMOTHBIX
pelieHni B KOHKPETHBIX )KU3HEHHBIX CUTYaIMSIX, CBSI3AHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y 0Oy4aromuxcsl KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHJIOB
AESITEeNbHOCTU: pEelIeHus Mpo0iieM, MOUCKa, aHalu3a U 00paboTKu MHQOpMAIHH,
HEOOXOAMMBIX JJISl MPUOOPETEHUS OMBITA IEATEIBHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B IO3HAHWM XHMHUH, a TaKXKe N OLEHKU C IMO3ULUKA 3KOJIOTMYECKOU
0€e30MacHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMHUYECKUX MPOLIECCOB HA OPTaHU3M
YeJIoBEeKa U MPUPOJIHYIO CPENY;



pa3BHUTHE IO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYabHBIX M TBOPYECKUX
CcocoOHOCTEW 00YYaroIMXCs: CHOCOOHOCTH CaMOCTOSITENBHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUHU C )KU3HCHHBIMHU MOTPEOHOCTSIMHU, UCIIOIH30BAThH
COBPEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTHUU IS TIOMCKA W aHalM3a y4eOHOW U
HAyYHO-TIOMYJISIPHON WH(OPMAITIU XUMHUECKOTO COJICPIKaHMUS,

(dbopMHUpOBaHUE U PA3BUTHEC Y OOYYAFOIINXCS AaCCOIMMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOMMBI, B YAaCTHOCTH, TPU IUIAHUPOBAHWHM W TPOBEIACHHH XUMHUYCCKOTO
OKCIIEPUMEHTA;

BOCIIMTaHUE Yy oOydJarommxcs YOSKIAEHHOCTH B TYMaHHUCTHUYECKOH
HAIIPABJICHHOCTH XHMHH, €€ BaXHOW POJU B PEHICHUH TJI00ATBHBIX MPoOIeM
PaIMOHAILHOTO MPUPOIOTIOIB30BAHMS, TTOTIOJHEHUS SHEPTETUYECKUX PECYpPCOB U
COXpaHCHHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH OCEPEKHOTO
OTHOIIICHUS K TIPUPOAC M CBOEMY 3J0POBBIO, a TaKKe NPUOOPETCHUS OIbITa
UCIIOJIb30BAHUS TMOJIYYEHHBIX 3HAHWHA JUIS TPUHATHS TPAMOTHBIX PCIICHHHA B
CUTYaIUSX, CBI3aHHBIX C XHMHUYCCKUMU SBIICHUSIMH.

B ydeOHOM maHe cpemHero oOmiero oOpa3oBaHUS MPEIMET «XUMUS»
0a30BOro YpOBHS BXOJHUT B COCTaB MpPeIMETHON 00jacTH «EcTecTBEHHO-Hay4YHBIC
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX VISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero ooiero oopasoBanus, coctapiseT 68 uacos: B 10 kimacce — 34 yaca (1 uac
B Hegeno), B 11 kimacce — 34 yaca (1 4ac B HeIel).



COAEPXAHUE OBYUYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne OCHOBbI OPraHUYECKOM XUMUHU

[Ipenmer opraHnyecKOr XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUYCHUE B
MOJYYEHUM HOBBIX BEIIECTB M MarepuaiaoB. Teopus CTPOEHHUS OPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE N0JI0KkeHUsI. CTPYKTYpHBIE (POPMYIIbI
OpranM4eckux BemiecTB. [‘omonorusi, wu3oMepus. XuUMHUECKas CBS3b B
OPraHNYEeCKUX COCAUHECHUSIX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenue o kinaccupuKalMu OpraHuyeckux BemiecTB. HoMeHkmarypa
OpraHWYeCKUX COCAWHEHUN (CUCTEeMaThuecKkas) W TpHUBUAIbHBIC Ha3BaHUS
BaKHEWUIINX MIPEACTABUTENIEH KJIACCOB OPTaHMYECKUX BELIECTB.

OKCIEPUMEHTAIBHBIE METOJIbl M3yYE€HHUS BEIIECTB M HX IPEBpAILCHUMN:
O3HaKOMJIEHHE ¢ 00pa3liaMH OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
MOJIETMPOBAHUE MOJIEKYJ OpPraHWYeCKUX BEILIECTB, HAOJIIOJICHUE W ONHCAHHE
JEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALICHUI0 OPraHMYECKUX BEIIECTB MpPHU
HarpeBaHuu (TUIaBJIeHUE, OOYTJIMBAaHUE U TOPEHHE).

YriaeBogopoanbl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHWA psAa. MeTaH W 3TaH —
NPOCTEHIIINE TMPEJCTABUTEIN alKaHOB: (U3MUECKHE M XUMHUYECKHE CBONCTBA
(peakuuy 3aMElIEHUsT U TOpPEHHs), HAXOXKIEHHWE B IMPUPOJAE, MOIYyYECHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPEICTABUTEIN AalKEHOB: (U3HUECKHE M XUMHUYECKHE CBONCTBA
(peakuuMu TUAPUPOBAHMS, TANOTCHUPOBAHUSA, THApPATALMM, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOJyYEeHUE U TPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 m MetunOyraameH-1,3. CTpoeHHE, BaKHEHIIIHE
XUMUYECKHE CBOMCTBA (peakuus noiumepusanuu). [lonyyeHrne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTHU CTPOCHHUS, TOMOJIOTHUECKHH psiji. AlleTuiieH
— TMPOCTEUINNA MPEJACTABUTENIb AJKUHOB: COCTaB, CTpOEHHE, (Pu3nyeckue u
XUMUYECKHE CBOMCTBA (peakUHH TUIPUPOBAHUs, TaJOr€HUPOBAHUS, TUApaTalUy,
TOpPEHHUs]), MOJTyUYECHHE U IPUMEHEHHUE.

Apensl. benszon: coctaB, cTpoeHue, GU3NUECKHE W XUMUYECKHE CBOWCTBA
(peakuuu TaJIoreHUPOBAHUS W HUTPOBAHUS), MOJYYEHUE U MpUMEHEeHue. 10ayon:
cocmas, cmpoenue,  Quauueckue U  XUMUYEcKue  ceoucmea  (peaxkyuu

CAJI0CEHUPOBAHUA U HumPOGGHU}Z), noiydernue u npumeHneHue. TOKCUYHOCTD apCHOB.
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I'eneTnyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, NMPUHAIEKANMMHA K Pa3InYHBIM
KJlaccam.

IIpuponHble MCTOYHUKU yriIeBOAOPOAOB. IIpuponaHbli ra3 U IIOIyTHBIE
He(dTanble Ta3pl. Hedth m e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTH:
MEPEroHKa, KPEKUHT (TePMUYECKUM, KaTalIUTUUeCKHil), mnuponus. IIpoaykTel
nepepaboTku HePTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOAYKTHI €r0 NepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOAbl H3YyYEHHMS BEUIECTB M MX IPEBpALICHUMN:
O3HAKOMJIEHHE C 00pa3llaMH I1acTMAacC, KayuyyKoB M pe3uHbl, Koutekunu «HepTo»
U «YTOJb», MOAEIUPOBAHUE MOJIEKY] YIVICBOAOPOAOB U IaJOr€HOIPOU3BOAHBIX,
NPOBEJICHNE IPAKTUYECKON pabOThI: MOIYyYEHUE ITHUIICHA U U3YYEHHE €r0 CBOMCTB.

PacuétHnlie 3agaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMma,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTA PEAKIUU MO MU3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WIIH MPOYKTOB PEAKITUN ).

Kuciopoaconep:xkammue opraHn4ecKue coeInHeHUus

[IpenenbHble OMHOATOMHBIE CHUPTHL. METaHON MW 3TAHOJ: CTPOCHUE,
dbu3MYecKkue W XUMHUYECKHE CBOWCTBA (PEAaKIMU C AaKTUBHBIMH METaJIaMH,
rajoreHoBOJAOpOJaMHU, TOpPEHHE), IpPUMEHEHHE. BomOpoaHBIE CBSI3U MEKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MeTaHoIa U 3TaHOJIa HA OPTAHU3M YEJIOBEKA.

MHOroatoMHbl€  COUPTHL.  DTWICHIJUKOIb W  TJIULEPUH: CTPOEHHUE,
dusznueckre W XUMUYECKHME CBOMCTBA (B3aMMOJICWCTBHE CO IIEIOYHBIMU
MeTajulaMi, KayeCTBEHHAsl peaklMsi Ha MHOTOATOMHBIE chnupThl). JleiicTBHE Ha
opraHu3M 4enoBeka. [[pumeHeHue riuiepruHa U 3THICHTITUKOJIS.

deHoy: CTpOCHUE MOJEKYIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTRA.
Toxcuunocts eromna. [Ipumenenne Gpenona.

Anpneruapl U kemowuwvl. Dopmanpierui, aleTAIbAECTUl: CTPOCHHUE,
¢usznueckre U XMMHUYECKHE CBOMCTBA (pEaKIMM OKUCICHUS U BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpEJIeTbHBIC KAPOOHOBBIE KUCIOTH. MypaBbUHAS M YKCYCHAs
KHUCIIOTBI: CTpOeHHE, (PU3ndecKkne U XUMHUUYECKHE CBOWCTBA (CBOMCTBA, OoOIIUE AJIs
KJIacca KUCIIOT, peakius dTepuuKanum ), molydeHrue u npumenenne. CteapuHoBas
Y OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTEIN BBICIIMX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JEHCTBHUE.

Crnoxnple >(QUpHl KaK TMPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ umaponm3
c0HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.

VYrneBoasl: cocTaB, Kkiaccuukauus — yrieBojaoB  (MOHO-, JuU- U
noaucaxapupl). ['1r0K03a — MpOCTEUIINK MOHOCAXapHuJ: OCOOCHHOCTH CTPOCHUS
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MOJIEKYJIbI, (PU3NUECKUE U XUMUYECKUE CBOMCTBA (B3aUMOIEHCTBUE C THAPOKCUIOM
menu(Il), okucnenne ammuauHbIM pacTBOpoM okcuja cepedpa(l), BoccranoBienue,
Opo>KEeHHE TIII0KO3bl), HAX0XKICHHE B IPUPOJE, IPUMEHEHHE, OMOJIOTnYeCKas poJib.
®otocuHTe3. PpPyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemrnonos3a kak npupoaHsle noauMepsl. CTpoeHHE Kpaxmana U
Henoyio3bl.  Pu3nueckue M XMMHYECKHME CBOWCTBA Kpaxmania (TUIPOJIu3,
KaueCTBEHHAsl pEaKIIMsI C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHMS BELIECTB W MX MPEBPALLCHMIA:
OpoBeJieHNEe, HAOJIOICHHE U ONMHMCAHUE JIEMOHCTPALMOHHBIX ONBITOB: TOpEHHUE
CIIUPTOB, KauyeCTBEHHbIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKHCIIEHHE STaHOJIA
okcuaoM Menu(ll)), MHOroaTroMHbIX CHUPTOB (B3aUMOJAEHCTBUE TIULEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapoxcumom wmenu(ll), B3ammopeiicTBUEe Kpaxmana C HOIOM),
POBEJICHNE TPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuétHrie 3agaun.

Boruncnenuss 1mo ypaBHEHHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMma,
KOJMYECTBAa MCXOHOIO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEUIECTB WM MPOIYKTOB PEAKIIUN).

A3oTcoaepxKanue OpraHnyecKue COeTMHEHNUS.

AMUHOKHCTIOTHI KaK aM(OTEpHbIE OpraHUYeCKHe coequHeHusl. Pu3nyecKkue u
XUMUYECKHE CBOWCTBA aMHHOKHCIOT (Ha MpuUMepe TIiauluHA). buonorumueckoe
3HaYeHHEe aMUHOKUCIOT. [lenTuapbl.

benkyn kKak NpUpOJIHBIE BBICOKOMOJIEKYJSIpHbIE coeauHeHusd. l[lepBuuHas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBA OCIKOB:
TUIPOJIN3, IEHATYpallNs, KAUeCTBEHHbIC PEaKIIUU Ha OCNKH.

OKCIEpUMEHTAIIbHBIE METOJbl H3YYECHHS BEUIECTB W MX MPEBPALICHUI:
HAOJIIO/ICHUE W OMHCAHUE JEMOHCTPAIMOHHBIX OIMBITOB: JCHATYpAIUs OEIKOB MPH
HarpeBaHUMU, [IBETHBIE PEAKIIUN OCIIKOB.

BoicokOMOJIEKYJISAPHbIE COCAMHEHUS

OCHOBHbBIE TOHATUS XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEAHSAS MOJICKYJISIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCJUHEHUN —
MOJIMMEPHU3aLUS U TOJUKOHACHCAUS.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YYE€HHUS BEIIECTB M HUX MPEBPAILLCHHI:
O03HAKOMJICHHE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBA3EH ITPU U3YYEHUH OPTAaHUYECKON XHUMUU B
10 xmacce ocymiecTBISETCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-
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HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONINXCS CUCTEMHBIMHU I OTAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OOmue ecTecTBEHHO-HAYUHBIC TIOHATHA: SIBIICHUE, HAYYHBIA (aKT, TUTIOTE3A,
3aKOH, TEOpHs, aHAJIW3, CHUHTE3, KiIaccu(UKauus, NepuoJUYHOCTb, HaOII0ACHNE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICTTHPOBAHHE.

®dusuka: Marepus, DSHEpPrus, Macca, aToM, DJEKTPOH, MOJIEKYIa,
JHEPreTUUECKUN YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHOe COCTOSHUE
BeIIeCTBa, (PU3MUECKHE BETMUNHBI U SAMHUIIB UX U3MEPECHHS.

buonorus: xierka, opraHusMm, Ouocepa, oOMEH BELIECTB B OpraHU3ME,
dorocuHTE3, OHMONOTMYECKH AaKTUBHBIC BeliecTBa (O€NKH, YIICBOIbI, YKHPBI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMaeMbIe, TOIUIHBO,
pecypchl.

TexHomorusi: MNHUIIEBbIC TMPOIYKTHI, OCHOBHI PAIMOHAIBHOTO MHUTAHHS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHE MPEeraparhl, MaTeprallbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKAS XUMUA

TeopeTuyeckne 0OCHOBbI XUMHH

XUMUYECKUA dJeMEeHT. AToM. Sapo aroma, H30TOMBL. JIEKTPOHHAs
00010uKa. DHEPreTUUYeCKHe ypOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeliesICHUs] 3JIEKTPOHOB IO OpOUTAISAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(UTYpaALIUS ATOMOB.

[Tepnognueckuii 3akoH u [leproanueckas cucrema XUMHYECKUX 3JIEMEHTOB /.
. MenpaeneeBa. CBs3pb nepuoandeckoro 3akoHa u llepumoamyeckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTM M3MEHEHUSI CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIO)KHBIX BEIIECTB MO TPYMIaM W TEPHOJAM.
3HavyeHUe NEPUOIUYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

CtpoeHue BemiecTBa. XHUMHYECKas CBA3b. BHIBI XUMHUYECKOW CBA3U
(KoBaJieHTHAsl HEMOJISIpHAs W TOJISIpHAsi, MOHHAsA, MeTaJinyeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJICHTHOW XMMHYECKOW CBsizM (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BomoponHas cBsi3b. BalleHTHOCTb. DJNEKTPOOTPULIATEIHHOCTD.
Crenenb okucieHus. IoHbl: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO  CTPOEHHs.  3aKOH
MIOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAIIMYECKUX PEUIETOK. 3aBUCUMOCTh

CBOWCTBA BEUIECTB OT TUINA KPUCTAJUINYECKON PEIIETKHU.
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[TondaTue o aucnepcHbix cuctemax. VICTMHHBIE U KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 101 BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHNYEeCKUX COCUHECHUM. Homenxkiatypa
HEOPraHUYECKUX BeIIEeCTB. [ eHeTMYeCcKas CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIIUX K Pa3TUYHBIM KJIaccaM.

Xumunueckas  peakuus. Knaccudukanuss  XUMHUYECKHMX — peakiuid B
HEOPraHUYECKOM M OPraHUYECKOW XHMMHUHU. 3aKOH COXPAHEHHUS MACChl BEILECTB,
3aKOH COXPaHEHUS U NPEBPALCHUS SHEPTUH IPU XUMUUYECKUX PEAKIUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHUMbIE
peakuun. XuMu4yeckoe paBHOBecue. DakTopbl, BIUAIOIIME HA COCTOSIHUE
xuMuueckoro pasHosecus. IIpunnun Jle [latense.

DnekTponuTnyeckas aucconuanus. CuibHbIE U crnadbie daekTponuThl. Cpena
BOJIHBIX pAaCTBOPOB BELIECTB: KUCJIAasA, HEUTpabHAs, IETOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCMEPUMEHTAIbHBIE METOJIbl M3yYE€HHUS BEHIECTB M HX MPEBpaIlCHUM:
neMoHcTpanusa Taomui «[lepuogudeckas cucrema xuMuueckux sneMmentos 1. U.
MeHnneneeBa», M3ydeHUE MoOJIeNied KPUCTAJUTMYECKUX PEHETOK, HaONIoJeHUE |
OMHCaHue JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iiokKeHHEe TEPOKCHIA
BOAOpOJA B MPUCYTCTBUM KaTaau3aTopa, ONpeaeTIeHUE CPEAbl PACTBOPOB BEILIECTB
C MOMOIIIBbIO YHUBEPCATHLHOTO MHIUKATOPA, PEaKIIM HOHHOTO 0OMeHa), IpOBeIeHNE
PaKTHYECKON paboThl «BiusHue pa3nuyHbiX (PakTOpoB Ha CKOPOCTH XUMUYECKOMN
peaKIum».

Pacuérnble 3amaun.

Pacuérel 1O ypaBHEHUSM XHMHYECKHUX pEaklUHii, B TOM 4YHUCIE
TEPMOXHUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MOHITHS «MaccoBast JOJIS
BEILECTBAY.

Heopranuueckast XuMus

Hemeramnel. Ilomoxxenue HemeraiuioB B Ilepuoguueckoit  cucreme
xumudeckux asnemeHToB JI. M. MenneneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
@du3nyuecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HA MpuMepe
KHCJIOpoJia, cepbl, hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaKHEUIIMX HEMETAJJIOB (TaJIOTEHOB, CEphl, a30Ta,
docthopa, yriepoga W KpEeMHHS) H = HX  COSAUHCHHHA  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOAHBIX COEAUHEHU ).

[IprMeHeHnEe BaXXHENIIINX HEMETAIIIOB U UX COCTMHEHUN.

Meramisl. llonoxenune meramnoB B llepuonnueckor cucremMe XUMHUYECKUX
anementoB JI. . MenaeneeBa. OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 00OJIOYEK
aToMoB MeTauioB. OO0mue dusnueckue cBoiicTBa MeTtauioB. CIIaBbl METAJIOB.
DIIEKTPOXUMHUYECKHUN Psi HANPSHKEHUA METAJIIOB.
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XUMHUYECKHE CBOMCTBA Ba)XKHEHIIUX METAJUIOB (HATpHM, Kaluil, KalbIUi,
MarHui, aJlfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHECHUH.

OO6mue crocoObl MoayyeHus: MeTauioB. I[IpuMeHeHHe MeTaioB B OBITY H
TEXHHUKE.

DKCIEPUMEHTAIBHBIE METOJIbl M3YYE€HHUS BEIIECTB M HX NPEBPAILCHUN:
M3YUYEHUE KOJUICKIMU «MeTalabl U CIUIaBbl», 0O0pa3llOB HEMETAIOB, pELICHUE
AKCIEPUMEHTAIBHBIX 3a/a4, HaOJI0JIEHUE W ONHCAHUE JIEMOHCTPALIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THIPOKCHUIA ATIOMHHHUS C PacTBOpamMu
KHUCJIOT U IIEJI0Y€eH, KAUECTBEHHbBIE PEAKIIMK Ha KATUOHBI METAJIJIOB).

PacuétHnlie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

X¥MuSA U )KU3Hb

Ponp xumMum B 00ecrieueHUHM IKOJIOTUYECKOM, IHEPTeTUUECKON W THIIECBOM
0€30MacHOCTH, pa3BUTUM MeUIMHBL. [lOHSATHE O HAyYHBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEaKIIUH.

IIpencraBnenuss 006 OOMMX HAYYHBIX MPUHIMNAX  POMBIIIICHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEIIECTB.

YemoBek B MHUpPE BEHIECTB W MAaTEpUAJIOB: BAXKHEWINUE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKUHMOHHBICE MATEpPUAIbI, KpPacKd, CTEKJIO, KEpaMHKa,
MaTepualibl IJIs 3JEKTPOHUKH, HAaHOMAaTepHUallbl, OPraHUYECKHE W MUHEPAIbHbIC
yI0OpEeHUSI.

XuMHSI YU 3J0pPOBbE YEIIOBEKA: IMpPAaBHJIA HCIOJB30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IpaBuiia O€30MaCHOT0 MCIOJIb30BAaHUS MPEeNapaToB OBITOBON XUMUU B
IIOBCEIHEBHOM KU3HHU.

MexrpeaMeTHbIE CBA3H.

Peanuzanusa  MexXnpeAMETHbIX  CBA3€H NOpU  HU3YYEHUHM OO0med u
HEOpraHM4YeCcKor XuMuu B 11 Kilacce oCylIeCcTBIAETCS Yepe3 HCIOJIb30BAaHUE KaK
OOIMX ECTECTBCHHO-HAYYHBIX TIOHATHH, TaK W TIOHATHH, SBISTIONIAXCS
CHCTEMHBIMH JIJIS1 OTJEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO0mue eCTECTBEHHO-HAYUYHBIC TOHSTHS: HAay4dHBIM (PakT, THIoTe3a, 3aKoH,
TEOpHs, aHalu3, CHHTE3, KIacCH(pUKAIUA, IEPHOIUNIHOCTh, HAOJIOICHHE,
SKCIEPUMEHT, MOJICITUPOBAHUE, U3MEPECHUE, SIBJICHHUE.

du3nka: MaTepus, SHEPrusi, Macca, aTOM, JJIEKTPOH, NMPOTOH, HEUTPOH, HOH,
H30TOIl, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUYECKU YPOBEHb, BEIIECTBO, TEO,
00BEM, arperaTHoe COCTOSHHE BEIIeCTBA, (PU3NUECKHE BEIMUYMHBI U CIUHUIIBI WX
U3MEPEHUS, CKOPOCTb.
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buonorusi:  knetka, opraHu3M, HSKOcucTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, OOMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaIBI, TOPHBIC TIOPOJIBI, TOJIE3HBIC UCKOTAEMBbIE, TOILIUBO,
PECYpCHI.

TexHoMOTUsA: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJLUTYPrusi, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPHAIIOB, CEIbCKOXO3SHUCTBEHHOE TIPOM3BOJICTBO, IHIICBAs
MIPOMBIIIUICHHOCTh,  (papMarieBTUYECKass  MPOMBIILICHHOCTb,  MPOHW3BOICTBO
KOCMETHYECKHUX TperapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHaJIOB,
AJICKTPOHHAS TPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycraHaBiMBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TporpaMM CpeHero oOmiero o60pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM W TIpeaMeTHbIM). HayuHo-meTonuyeckoil OCHOBOM IS
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
00pa3oBaHus SIBISIETCS] CUCTEMHO-JEATEbHOCTHBIN OJIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IAEATEILHOCTHBIM MOJIXOJO0M B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
oO1rero o0pa3oBaHusl BbIJIEICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHCS POCCUUCKOM TPaKIAHCKOM HUIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH ¥ CaMOOIIPEICNICHHUIO;

HAJIMYMEe MOTHBAIMU K 00YUECHHIO;

I[EJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKIACHHUI JIMUHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEH M UCTOPUYECKUX TpaJuluid 0a30BOI HAYKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH I[EHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMU, MPUCYIIMMH LETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30oBaHus;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
IEJIM U CTPOUTD KU3HEHHBIE TIIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeAMeTa «XHUMHS» JTOCTHUTAIOTCS B
€AMHCTBE YYEOHOW ¥ BOCIHUTATEIBHOW JEATEIBHOCTM B COOTBETCTBHHM C
T'YMaHUCTUYECKUMH, COLIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH
U HJleaJjaMUd POCCUHCKOTO TPaXKTAaHCKOro OOIecTBa, MPUHITHIMH B OOIIECTBE
HOpMaMH W  TpaBWJIAaMHU  TOBEJEHUS, CIOCOOCTBYIOIIMMHU  TpolieccaM
CaMOITO3HAHUS, CAaMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBJEHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUA THpeAMeTa «XHUMHS» OTPaKkaroT
c(OpPMHPOBAHHOCTh OMbBITA IMO3HABATEIBHOW W MPAKTUYECKON JCSATEIHHOCTU
00y4aroUMXxcs Mo pealn3aluy IPUHATHIX B OOILIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpa:KaaHCKOr0 BOCTUTAHUSI:

OCO3HAaHMS 00YYarOIIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPaB 1 00A3aHHOCTEM,
YBaKEHHUSI K 3aKOHY U IPABOMOPSIIKY;

MPEACTAaBICHUS. O COLUMUAIBHBIX HOPMax M TMPaBWIAX MEXITMYHOCTHBIX
OTHOIIECHUM B KOJJICKTHUBE;
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TOTOBHOCTH K COBMECTHOM TBOPUECKOM JCATEILHOCTH MPHU CO3JJaHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUYEOHBIX U TO3HABATEIbHBIX 3a/1a4, BHITIOTHEHUHU XUMUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W NPUHUMATh MOTHBBI, HAMEpPEHHWs, JIOTUKY U
apryMEHTHI APYTUX MPU aHAIU3E PA3IMYHBIX BUJOB yUueOHOU AEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHHUS .

IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTE€YECTBCHHON XMMMUH;

YBaXXEHUSI K TPOIIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIDKCHHS HAyKW €CTh Pe3ybTaT
JUIMTENIBHBIX ~ HAOJIOJACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HaBaTEJIbHBIX MOTUBOB B MOJYYCHUH U MTOCICAYIOIIEM aHAIN3e
uH(OpMaIIMK O TTEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHON XUMHUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO TTOBEICHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIUH, CBSA3aHHBIE C XUMHUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHHWE M TOCTYNKH CBOMX TOBApHILEH C
MO3UIMN HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBUMA 3THUX
MOCTYIIKOB;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

NOHMMAaHHUS I[EHHOCTeW 370pOoBOTO U 0Oe30macHoro obpasza KH3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3UUYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TpaBWJI 0E€30MacHOTO OOpalleHus] ¢ BeleCTBaMU B OBITY,
ITOBCEJTHEBHOM KU3HU U B TPYJAOBOU JIEATEIBHOCTH;

NOHUMAHUSI UEHHOCTU MPaBUJI HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30macHOro MOBEICHUS B CUTYAIIUSAX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymoTpeOiaeHus
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHU);

5) TpyA0BOT0 BOCIUTAHUS:

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  Y4€OHO-HCCIIEN0BATEIbCKON
JESTENHHOCTH, OOINECTBEHHO TMIOJIE3HOM, TBOPUYECKOW W JIPYyrUX BUIAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH MPAKTUYECKUX 3aj]ad
COIMAIbHOM HAIMPABIEHHOCTHU (B paMKaxX CBOErO KJacca, IIKOJIbI);

15



MHTEpEca K MPAaKTUYECKOMY HM3YUYEHUIO MPOPECCUil pa3IMdyHOIO poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI TPEAMETHBIX 3HAHUM MO0 XUMUH;

YBaXEHUS K TPYAY, JIOASM TpyJa U pe3yJbTataMm TPYAOBOU JEATENbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYATbHON TPAaeKTOPUU
oOpaszoBaHus, Oyaymiel mpodeccun U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) PKOJIOrHYeCKOro BOCIIUTAHHUS:

AKOJIOTUYECKHU I[€JIeCO00pPa3HOr0 OTHOIICHHUS K TPHUPOJe, KaK HCTOYHHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIOO0AJTBHOTO XapakTepa SKOJOTHYECKUX TMpoOJieM, BIUSHUS
HKOHOMHYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLUATBHON CPEbL;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUHU IS
peIIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOIOTIOIB30BAHNS,

AKTUBHOTO HEMPUATHUS JICUCTBUN, NPUHOCAIIUX BPEa  OKPYXKAIOIICH
IPUPOTHON Cpejie, YMEHUsI TMPOTHO3UPOBATh HEOJIArONpPUSITHBIE DKOJIOTUUYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MPEOTBpAIIaTh UX;

HAJIUYHS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIICHUS, YKOJIOTUUECKOU KYJIbTYPHI,
omnbITa NEeATENbHOCTH AKOJIOTMYECKON HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMH B IIO3HABATEJIbHOM, KOMMYHUKATUBHON M COLIMAIIBHOM
NPAaKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOSITH HACOJOTUU
xemooouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOU MPAKTUKY;

NOHMMAaHMUS CHeUu(PUKA XMMHUM KaK HayKd, OCO3HaHUs €€ poiau B
dbopMHUpPOBAaHUN PALMOHATHHOTO HAYYHOT'O MBIIUICHUS, CO3AaHUHM IEIOCTHOTO
NpEe/ICTaBIIeHUsI 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPHUPOJABI M YeIIOBEKa, B
MMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpPOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0CO0OM 3HAYMMOCTH XHMHH IS  COBPEMEHHOM
IMBUWIN3ALMN: B €€ TYMAHUCTUYECKOW HAMIPABIEHHOCTH U BaXKHOU POJIM B CO3/IaHUU
HOBOM 0a3pl MaTepHANBbHON KyJNbTYPHl, PEIICHHH TJIOOANTBHBIX MPoOIIeM
YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA — CBIPbEBOM, YHEPIETUYECKOM, MUIIEBOU U

AKOJIOTHIECKON O€30MaCHOCTH, B PA3BUTHH MEIUITUHBI, 00ECTICYCHUH yCIOBUN
YCTICTITHOTO TPYAa U IKOJIOTUIECKH KOMGPOPTHOH KU3HU KAXKIOTO WieHa OOIIECTRA;
€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: TMOHHMMAaHUSA CYIIHOCTH METOJOB
MMO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJIb30BaTh
MoJIydyaeMble 3HAHUS ISl aHAIU3a U OOBSICHEHUS SBJICHUN OKPY)KAIOIIEro MHUpa U
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MIPOUCXOAIINX B HEM U3MEHEHHUH, YMEHHUS JeNaTh 00OCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LEJbIO TOJYUYE€HHSI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMUYECKHE 3HAHUA s
penieHus IpoOJieM B peaibHbIX )KU3HEHHBIX CUTYAIUX;

UHTEpeca K MO3HAHUIO U UCCIIEIOBATEILCKOM A TEIbHOCTH;

FOTOBHOCTM M  CHOCOOHOCTHM K  HENPEpPHIBHOMY  O0pa3oBaHUI0 U
caM000pa30BaHUIO0, K AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHMM 1O XUMHHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3iIMYHbIX cepax NpoPeccuoHalIbHON
JEeSATENbHOCTH.

METANPEIAMETHBIE PE3YJIbTATHI

MeTaHpeleeTHme PE3YJIbTAThl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHs» HA
YPOBHEC CPCAHCTO 06III€I‘O 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JJIA (bOpMHpOBaHI/ISI MUPOBO33pPCHUA 06yanOIIII/IXC$I
MCKIAUCTUIIIIMHAPHBIC (MG)KHpC)IMGTHBIG) O6HIeHay‘{HI)Ie MMOHATHUA, OTPAKAIOIINC
OCJIOCTHOCTH Haquoﬁ KapTUHbI MHpA H CHCIII/I(l)I/IKy MCTOAOB IIO3HAHMUA,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBLIX HAyKax (MaTepI/IH, BCUICCTBO, SHECPIrUsiA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ q)aKT, IMPUHIMAII, TUIIOTC3d4, 3dKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCICIOBAHNUC, Ha6J'II-OI[€HI/I€, HN3MCPCHUC, SKCIICPUMCHT U IprrHe);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBI/ISI (H03HaBaTCJ'IBHBI€, KOMMYHUKATHBHBIC,

PETYJISTUBHBIC), obecrieunBaroIINe dbopmupoBanue (G yHKITMOHATBLHO
I'PaMOTHOCTH U COIIMATLHOW KOMITETEHITUH 00YJarOIIHXCS;
CIIOCOOHOCTD oOy4arommuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS U yYHHBEPCAJIbHBIC YUCOHBIC
JIEVCTBUS B ITIO3HABATEIILHOW M COLIMATIbHOM MPAKTUKE.

MeTtanpeaMeTHbIE PE3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMHU
y4eOHBIMM  TI03HABATCILHBIMH, KOMMYHUKATHBHBIMA W  PETyJISTHBHBIMH
JICUCTBUSMU.

OBJaanenue YHUBEPCAIbHBIMHA Y4eOHBIMH NMO3HABaTEJbHBIMH
JEeHUCTBUSIMMN:

1) 6azoBble JOrHYeCKHe TeCTBHS:

CaMOCTOSITEILHO  (popMynmupoBaTh W aKTyaIM3UpPOBaThH  IPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATH;

ONPENENIATh LEMU JEATEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH MX
JTOCTHKEHHS, COOTHOCUTD PE3YJITATHI AEATEILHOCTH C MOCTABJICHHBIMU LIEISIMU;

HCTIOJIb30BATh IMPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPHU3HAKU MOHATHM M YCTaHABIMBATH MX B3aUMOCBS3b,
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MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS M KpPUTEPUU sl KiIacCU(UKALUU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTAHABIMBATh MPUUYUHHO-CIEACTBEHHBIC CBS3M MEXKAY H3y4Ya€MbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyXJeHus (MHAYKTUBHbBIC, JCAyKTUBHBIC, IIO
AQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSTh B MPOLIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUM CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIHHBIC MPEICTABICHUS — XUMHUYECKUM
3HaK (CUMBOJI) 2JIEMEHTA, XUMUYeCcKast (opmysia, ypaBHEHUE XUMUUECKOUN peaKiuu
— MPU pElIeHUH y4eOHBIX MO3HABATEIBHBIX M TMPAKTHUYECKUX 3a7ad, MPUMEHATH
Ha3BaHHBIE MOJICIIbHBIC MPEACTABICHUS JJIsl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUM.

2) 6a3zoBbIe HCCJIEI0BATEIbCKHE AelCTBHS:

BJIaJIETh OCHOBAMHM METOJ0OB HAyYHOIO IO3HAHMS BEIIECTB U XHMHUYECKUX
pEeaKLHnii;

(dbopMynHpOBaTh LIETU U 33/1a4U UCCIIEI0BAaHUS, UCIIOIb30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOIPOCH B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (QOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOATEJIBHOTO IUUIAHUPOBAHUA M IPOBEICHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIIEI0BAHNUS,
COCTaBJISATh 0OOCHOBAaHHBIN OTUET O MIPOJICTIAaHHON padoTe;

npuoOperaTh OMNBIT YYEHHYECKOH HCCIICIOBATEIIbCKOM W TPOEKTHOM
JESITENBHOCTH, TMPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSTEILHOMY
IIOMCKY METOJIOB PELICHHUS IPAKTUYECKUX 3a/1a4, IPUMEHECHHIO PA3JIMYHBIX METOJOB
[MO3HAHUS.

3) pa6oTa ¢ uHpopmaIueii:

OpPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHHUKAX wuHPopMauuu (Hay4dHO-
MONYJISIpHAsl JIUTepaTypa XHUMHYECKOIO COJEpKaHUsl, CIpPaBOYHbIE MOCOOUS,
pecypcel MlHTEpHETA), aHAMM3UpPOBaTh WHQPOPMAIIUIO PA3NTMYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;
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(GbOopMyIHpPOBaTH 3aMPOCHl U MPUMEHATH PA3THMYHBIC METOIbI MPU TIOUCKE U
orObope wuHpOpMAIMU, HEOOXOAUMOW JJIsi BBIMOJHEHHUS Y4eOHBIX 3ajad
ONPEIEIIEHHOIO TUIIA;

MpUOOPETaTh OIBIT HCIOJb30BaHUSA WH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PAa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMalbHYIO  (OpMy  TpeACTaBICHUS
uHpopmaiuu (cxemMbl, rpaduKku, TuarpaMmbl, TAOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYUHBIH S3bIK B KAYECTBE CPEJICTBA MPU PAOOTE C XUMUUYECKOM
UHPOpMALMCH: MPUMEHATh MEXKIpPEIMETHbIE ((PU3NYECKUEe W MaTeMaTUYCCKHE)
3HaKU U CUMBOJIBI, (POpMyIibl, a00OpeBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJMYECKHE CpEICTBA
HaTJISITHOCTH.

OByaeHne YHUBEPCATbHBIMA KOMMYHUKATHBHBIMHU JIeHCTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX IaeMOM TEMbI B XOJ€ JHUajora u/uiu
JUCKYCCHHM,  BBICKAa3bIBaTh  HJICH, (OPMYIHUPOBATh CBOM  MPEIOKCHUS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEJIOKEHHON 3a1a4H;

BBICTYNAaTh C MPE3EHTAIMEe pe3yJIbTaTOB TMO3HABATEIILHOU EATEIILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHUKAMHM MPU BHITIOJTHCHUU
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MPOeKTa U (OPMYIHPOBATH BBHIBOIBI
o pe3yJibTaTaM MPOBEIEHHBIX HCCIIENOBAHUM IMyTEM COTJIACOBAHMS TMO3UIIMNA B
X07e 00CYXJIeHUs U 0OMEeHa MHEHHUSIMHU.

OgiaieHUe YHHUBEPCATbHBIMHU PeryJIATUBHBIMU 1€ CTBUSIMH:

CaMOCTOATENIFHO IUJIAHUPOBATh W OCYILIECTBIATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, ONpenensis €€ LeNu W 3aJayd, KOHTPOJMPOBATH W IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpejiaraéMblii  aJrOpUTM JACHCTBHH TpH
BBIMIOJTHEHUU Y4YeOHBIX U HCCJIENIOBATENbCKUX 3a7ad, BBIOMpaTh Haubolee
3 PeKTUBHBIN CMOCO0 WX peImIeHHS ¢ y4E€TOM IOJIYYEHHUS HOBBIX 3HAHUU O
BEIECTBAX M XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JIEATEIHPHOCTA Ha OCHOBE CaMOAHaIu3a 1
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHble pe3ynabTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHSI»
OTPAXKAIOT:
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c(hOpMUPOBAHHOCTh  TPEACTABICHUM O XUMHYECKOM  COCTABISIOIICH
€CTEeCTBEHHO-HAYUYHON KapTHUHBI MUPA, POJIM XMMUU B TIO3HAHUHU SIBIICHUN TPUPOIBI,
B (OPMUPOBAaHUU MBIIUICHUS M KYJIbTYPhl JUYHOCTH, €€ (YHKIIHMOHAIBHOU
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIIeHUsI MPAKTUYECKUX 3a7a4 U IKOJOTHUYECKU
000CHOBaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJHOMN CPEJIE;

BJIQJICHUE  CHUCTEMOM  XMMHMYECKHUX  3HAHUW, KOTopas  BKIIIOYAET:
OCHOBOIIOJIATAOIINE TOHATHS (XUMHYECKUM DJIEMEHT, aToM, JJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPULIATEIbHOCTh, XUMHUYECKAs
CBSI3b, CTPYKTypHasi ¢dopmyna (pa3BEpHyTass U COKpali€éHHas), MOJib, MOJSpHas
Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN cKeNeT, QyHKIIMOHANIbHAS TPYIIa, paJuKall,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKUHN PSiJl, TOMOJIOTH, YTIEBOIOPOIbI, KUCIOPOI U
a30TcoJiepKalllie COEIMHEHUS, MOHOMEp, [OJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIUHEHUS); TEOPUU M 3aKOHBI (TEOpUsl CTPOCHUS
opranuueckux BemiecTB A. M. BytiepoBa, 3akOH COXpaHEHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XUMHHU; MHUPOBO33PEHUYECKHE 3HAHMSI,
JeXalue B OCHOBE NOHUMAaHMS TPUYMHHOCTH W CHUCTEMHOCTH XHUMHUYECKUX
SBJICHUH, (PAKTONOTMUECKUE CBEACHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCTIOJIb30BAHUM BA)KHEHIIIUX OPraHWYECKUX BEIIECTB B OBITY H
NPaKTUYECKOU JEeSTEIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHUU BBIABIATH XapaKTEepHbIE MPU3HAKU TMOHATHIA,
YCTaHABIIMBaTh UX B3aUMOCBA3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHUSA IMpU
OMMCAHUU COCTaBa, CTPOEHHUS U MPEBPAILIECHUI OPraHUYECKUX COCTUHEHU;

c(hOpMHUPOBAHHOCTh YMEHHMM HCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JIs
COCTaBJICHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JJIsl WILIIOCTPALMHU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPHUHAIJIEKHOCTh H3YUCHHBIX
OpraHWYEeCKUX BELIECTB IO HUX COCTAaBY M CTPOCHHUIO K OMNPEAEIEHHOMY
KJIACCy/Tpynme COeqUHEHUN (YTJIEBOJOPOIBI, KHCIOPOA W a30TCOJAEpIKAIIHE
COEIMHEHUS, BBICOKOMOJIEKYJIAPHbIE COEIUHEHMS), AaBaTb MM Ha3BaHUA MO
cucremarndeckoir HomeHknatype (IUPAC), a Takke NPUBOIUTH TPHBHAIBHBIC
Ha3BaHUSI OTACJbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUJIEH, alleTHJIEH,
STWJICHTJINKOJb, TIHIEPUH, (HEeHon, GopMmanbaerus, aneTalbIerua, MypaBbHHAS
KHCJIOTA, YKCYCHAsI KMCJIOTa, OJIEMHOBASI KUCJIOTA, CTEAPUHOBAS KUCJIOTA, TIII0KO03a,
bpyKTO3a, Kpaxmad, MelToa03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh yMEHHS ONPEICISITh BUABI XUMHUYECKOH CBS3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);
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c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHATHh TOJIOKCHHSI TCOPUHU CTPOCHUS
opranudeckux Bemects A. M. bytiepoBa a1 00bSICHEHHS 3aBUCHUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHUS MAcChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh COCTaB, CTPOEHUE, PU3NUYECKUE
M XUMHUYECKHE CBOMCTBA THUMUYHBIX MPEICTABUTEICH pa3IMUHBIX KJIACCOB
OpraHUYeCKUX BEIIECTB (METaH, 3TaH, dTUJICH, MPOIUJIEH, alleTuieH, OyTraauen-1,3,
MeTuwiOyTaaueH-1,3, 6eH30J1, METaHOJI, TaHOJI, ATHJICHTJIUKOJb, TIIUIEPUH, (DEHOIT,
aneTalbJIerul, MypaBblHAs U YKCYCHasl KMCIJIOThI, TJIOKO3a, Kpaxmall, IeJUTI0J103a,
aMUHOYKCYCHasl KHCIIOTa), WJLTIOCTPUPOBATh T'€HETHUECKYIO CBSI3b MEXAY HUMU
YpaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIUNA € HCIOIb30BaHUEM
CTPYKTYPHBIX OpPMYIT,

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YIJIEBOJOPOAHOIO
ChIpbsi (HE(Th, MIPUPOIHBIN ra3, Yrob), CIOCOObI UX NMepepaboTKU U MPAKTUYECKOE
NpUMEHEHHE MPOAYKTOB NepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHHHA TPOBOJUTH BBIUMCIACHUS TI0 XHUMHYCCKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOJYKTa
peakiuy 1o U3BECTHBIM Macce, 00BbEMY, KOIHMUECTBY OJJHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOTYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh yMEHHM BIAJeTh CHUCTEMON 3HaHU 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOIB3YEMbIX B XUMUU MPH MU3yUYEHUU BEIECTB U
XUMHYECKUX SIBIIEHUN (HaOI0IeHne, U3MEPEHUE, SIKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATAS pEUIeHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIlUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOJIIOATh TIpaBUIiIa MOJIb30BAHUS XUMHUYECKOM
NOCYJIOH W Ja0OpaTOpHBIM O00OpyJOBaHWEM, a TaKXe IpaBWia OOpalieHUs ¢
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJTHATH XUMUYECKUN
AKCIIEPUMEHT (TIPEeBpAIIEHUS OPTAHUYECKUX BEIECTB MPU HATPEBAHUH, TIOJTyUEHUE
ATUJICHA U U3YYCHHE €TO CBOMCTB, KAUECTBEHHBIC PEAKIIUU OPTaHUIECKUX BEIIECTB,
JeHaTypalusi OEJIKOB MPHU HArpeBaHUU, LIBETHBIE peaKlUKh OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMU TEXHUKH OE30MaCHOCTH TIPH OOpaIeHWHd C BEIIECTBAMHU H
7ab0opaTOpHBIM ~ O0OpPY/AOBAaHWEM, TPEIACTABIATh PE3yJbTAThl  XHMHYECKOTO
sKcriepuMeHTa B (GOpME 3amuch YpaBHEHUW COOTBETCTBYIOIIUX PpEAKINN H
(dbopMynHpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XWMHUYECKYIO
uHOpPMAINIO, TONYyY4aeMyK0 U3 pa3HbIX HWCTOYHHUKOB (CpelCTBa MAacCOBOU
uHopmanuu, UHTEpHET U APYrux);
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chOpMUPOBAHHOCTh  YMEHUW  COONIOJAaTh  MpaBWiIa  IKOJIOTUYECKHU
1[eJecCO00pa3HOro MOBEJIEHUS B OBITY W TPYAOBOW JEATENbHOCTH B LEJIAX
COXPAHEHHUSI CBOETO 3J0POBBbS U OKPYKAIOIIEH NPUPOAHON Cpeabl, OCO3HABATh
OMACHOCTh BO3JEUCTBHUS HA JKUBBIE OPraHU3MBbI OIPEAEIIEHHBIX OPraHUYECKHUX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIICHUs] M TNPEJOTBPALIEHUS HMX BPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUsl 0Oy4YaroIIMXCA C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbS: YMEHHE
OPUMEHSITh 3HAaHHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CHeNbIX M CIa0OBHUIAIIMX OOY4YalOIIMUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. bpaiins nis 3anucu XUMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHudeckas
XUMHUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TPEJCTABICHUH: O XHMHYECKOM COCTaBJISAIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XUMHUU B TIO3HAHUHU SIBJICHUU PUPOJIBI,
B (OpPMHUPOBAHWUW MBIIUICHUS] U KYJIbTYpbl JIMYHOCTH, €€ (PYyHKIIMOHAIBHOU
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUs MPAKTUYSCKUX 3a7a4d U IKOJOTHUYECKU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO M IIPUPOTHON Cpelie;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHSA (XMMUYECKHUH 3JIEMEHT, aToMm, HM30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJICHTHAsI, HIOHHAs, METAJTIMYECKas, BOJIOPOIHAS), KPUCTAINIMYECKAs PEIIETKa,
TAMNBl ~ XUMHUYECKUX  pEaKIUi, PpPacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOJIHUTHI,
BJICKTPOJIMTHYECKAs JIUCCOLIMALMSA, OKHUCIHUTEIb, BOCCTAHOBUTEIL, CKOPOCTH
XUMHUYECKOW pEeaKkIuh, XUMHYECKOE€ pPaBHOBECHE); TCOPUU M 3aKOHBI (TEOopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckuid 3akoH [l. M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHECHUSA W MPEBPALICHUS SHEPTUU
MpYU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3bIK XUMUH,
MHUPOBO33PCHUYECKHUE 3HAHMS, JIEKAIIME B OCHOBE IMOHMMAaHUSA NPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHUX SIBJICHHH, (DaKTOJOTHMYECCKHE CBEIACHHUS O CBOWMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCMOJIb30BAaHWM BOKHEUIIIMX HEOPTraHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKON JIESITEIbHOCTH YEIOBEKA,;
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c(hOpMUPOBAHHOCTh YMEHHUM BBISBISATh XapaKTEpHbIC MPU3HAKU TMOHSITHH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIME TMOHITUS TPHU
ONMCAHUU HEOPTraHUYECKHUX BEUIECTB U UX MPEBPAIICHU;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOIUKY IS
cocTaBieHus (OpMyn BEIIECTB W  YpPaBHEHUH  XUMHYECKHX  pPEaKIHil,
cucreMarnueckyio HomeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BellecTB (yrapHblid ras, YrJ€KUCIbIA ra3, aMMHUaK, raméHas
W3BECTb, HETaIlIEHAsI U3BECTh, MUTHEBAS CO/A, TUPUT U IPYTUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONpPE/IESATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB B COCAMHEHUSAX PA3JIUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBAJICHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJ/IHAS]) B COCIMHEHUSX, THUII
KPUCTAJUTMYECKONW PElETKM KOHKPETHOTO BeIIeCTBa (aTOMHAs, MOJICKYJIsIpHas,
MOHHAs, METAJUTMYECKasi), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUI yCTaHaBIIMBAaTh MPUHAIJICKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBY K OIpPEeACNIEHHOMY Kiaccy/TpyIe
COeIMHEHUHN (MPOCThIC BEIIECTBA — METAJIBI U HEMETAJIbl, OKCUJIbI, OCHOBAHUS,
KHUCIIOTHI, aM(OTEPHBIE TUIPOKCU/IBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOTro 3akoHa [l.
N. MenneneeBa U 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKITNY;

c(OpPMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJieMeHTOB 1-4 mnepuonoB Ilepmoanmdeckoli CHCTEMBI
xuMuueckux saemeHtoB JI. M. MennaeneeBa, WCIONb3ys MOHATHS «S-, P-, -
AIIEKTPOHHBIE OPOUTANINY, «IHEPTETUIECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M HMX COCIUHEHMM II0 MEpUOaM U
rpynmnam [lepuoauueckoit cuctembl XuMu4eckux saemenToB . . Menaeneena;

chOpMHPOBAHHOCTh YMEHMH  XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHX  BEIIECTB  PA3JIMUYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOM CBSI3M MEXAY HEOPraHWMYEeCKUMU
BEIIECTBAMU C ITOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKUE PEAKIIUU TI0
pPa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBy PEarupyroliux BEHIECTB, TEIJIOBOMY
abdexTy peakiuu, U3MEHEHUIO CTETCHEW OKHCIICHHUS DJIEMEHTOB, 00OpaTMMOCTH
peaKIiny, y4acTHIO KaTaln3aTtopa);

c(hOpMHUPOBAHHOCTh YMEHHA COCTAaBJISATh YPAaBHECHUS PEAKIMA Pa3TUIHBIX
THUIIOB, TIOJIHBIE M COKPAILIEHHBIE YPABHEHUS pEaKIMii HOHHOTO OOMEHA, yYUThIBast
YCJIOBHS, TPU KOTOPBIX 3TU PEAKIUH UAYT A0 KOHLA;
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chOpMUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIUH, MOATBEPKIAIOIINE
KAaYECTBCHHBIM COCTaB PAa3JMYHBIX HEOPraHWYECKUX BELIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  pacKpblBaTh CYIIHOCTh  OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIIMM MOCPEACTBOM COCTABJICHUSI JIEKTPOHHOrO OajaHca
ATUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUUECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHEIIHETO Bo3jeiicTBus (nmpunnun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEePU30BaTh XUMHYECKUE MPOIIECCHI,
JIe)KalMe B OCHOBE NPOMBILIIJICHHOIO IMOJYYEHUS CEPHOM KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH TPEACTaBICHUM 00 OOIIMX HAy4YHBIX MNPUHIUIAX U
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOTO TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYHCICHHUS C HCIOJIH30BAHHEM
MOHSITUS «MAacCOBasi J0JIS BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIICHUH T'a30B MPH
XUMUYECKUX PEAKIUIX, MacChl BelIeCTBa WIM O0OBbEMa Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIM 00BEMY OJHOTO W3 YYACTBYIOIIMX B pPEaKIUu
BEIECTB, TEIUIOBOTO A(pdekTa peakiyu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, PEBPAILCHUS U COXPAHEHHS SHEPTUU,

c(hOopMUPOBAHHOCTh YMEHHM COOIOATh MPaBHJIa MOTB30BAHUS XUMUYECKOM
MOCYJIOM W Ja00paTOpHBIM O00OpyJOBaHHWEM, a TakK)Ke MpaBmiia OOpalieHus C
BEII[ECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSIMHU TI0 BBITTOJTHEHHUIO JIaOOPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUN IUIAHUPOBATh W BBITMIOJHATh XUMHUUYECKHUH
AKCIIEPUMEHT (pa3yioKeHUE MEPOKCHAA BOJAOPOJA B MPUCYTCTBUHU KaTallU3aTopa,
ONPENICICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO
WHJUKATOpA, BIMSHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peaKIluw,
peakIMu MOHHOTO OOMEHa, KayeCTBEHHBIC pPEaKIMU Ha cynbdar-, kapOoHaT- U
XJOPUI-aHUOHBI, HA KAaTUOH AMMOHHUS, PEIICHUE JKCIIEPUMEHTAIIBHBIX 3a7a4 I10
TemMaM «Metauibly U «HeMmeTamibl») B COOTBETCTBUU C TMpaBUJIAMHM TEXHUKH
0€30IacCHOCTH TPU OOPAIICHUH C BEIICCTBAMH M JIA0OPATOPHBIM 000PYI0BAHHEM,
MPEJICTaBIATh PE3ylbTaThl XHUMHYECKOTO JKCIepUMEHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOIINX PEAKIUi U POPMYITUPOBATH BHIBOABI HA OCHOBE ITHUX
pE3yJIbTATOB;

c(hOpMHUPOBAHHOCTh yMEHUN KPUTHYSCKH aHAIM3UPOBATh XHMHYECCKYIO
nHpOpManuio, IMOJy4aeMyl0 H3 pa3HBIX HMCTOYHHUKOB (CpPEICTBA MAaCCOBOMU
KOMMYHUKauu, UHTepHET U apyTux);
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chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  MpaBWia  JKOJOTUYECKU
1[€JeCO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOM JESATENIBHOCTH B ILENAX
COXPAHEHHUSI CBOETrO 3/0POBbS M OKPYXKAIOIIEH MNPUPOIHOM Cpeiabl, OCO3HABaTh
OMACHOCTh BO3/ICMCTBUS HA KMBBIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, TOHUMAS
cmpicnt mokazarens [IJIK, mosicHATP Ha mnpuMepax cHnocoObl YMEHBLIEHUS U
MPEeIOTBPAICHHs] UX BPEAHOTO BO3ACHCTBUS Ha OpraHU3M YE€JI0BEKa;

Usl 0Oy4YaroIIMXCA C OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbS: YMEHHE
MPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BELIECTB H
XUMUYECKUX SIBJICHUI;

JUISL  CHeNbIX M CAa0OBHUIAIIMX OOYy4YalOIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThl padoThI pecypest
Paznen 1. TeopeTnueckue 0OCHOBBLI OPraHUYECKON XMMUH
[Ipenmet oprannueckoit xumuu. Teopust
11 CTpOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytiepoBa
Hroro mo pazneny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIAEBOIOPOIBI — ATKAHBI 2
99 HenpenenbHble yrieBogOPOIbI: aTKEHBI, 6 1
aJIKa/IMeHBbI, AJTKUHBI
2.3 ApomaTH4eCKue yrieBOI0POIbI 2
24 [IpupoaHbIe HCTOYHUKHU YIIIEBOJIOPOJIOB U 3
UX mepepadboTKa
Uroro no pazneny 13
Paznen 3. Kuciopoacoaep:xauue oprannyecKue coeuHeHust
3.1 Crnuptsl. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3
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Hroro no pazgeny

13

Paznen 4. A3zoTconepxainue OpraHnvecKkue coeTuHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3
Wtoro mo paznery 3
Pa3jnen 5. BbicokoMoJieKy aIsipHble COeTUHEHUsI

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro mo pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/m Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTnyeckue 0CHOBBI XUMUM
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cucteMa XUMHYECKUX 3
anemenToB 1. . MenaeneeBa
19 Crpoenue BemiectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEAKITUN 6 1
Hroro mo pazmeny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertanibl
2.2 Hemeranms
23 CBs13b HEOPraHMYECKUX U OPraHUYECKUX 5
' BEIIECTB
Utoro no pazneny 17
Pa3zpen 3. XuMus 1 ;KU3HL
3.1 XUMHUS ¥ )KU3Hb 4
Uroro no pazpeny 4
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 3
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

Xumus 10 (6a3oBbiii ypoBeHnb). O.C. I'abpuensu, Octpoymon O.C,, CnaakoB
C.A

Xumus 11 (6a3oBbiii ypoBeHnb). O.C. I'abpuensu, Octpoymon O.C,, CnaakoB

C.A

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

POIII
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