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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMUU Ha YpOBHE CpeAHEero olmiero oo6pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHOM MPOTPAMMBI  CPEIHEro OOIIero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbix B DegepalbHOM  rOCYIapCTBEHHOM
obOpazoBarensHoM cTangapre COO, c¢ yuérom Konmenmuu mnpenogaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa30oBaTeIbHBIX OpraHu3anusx Poccuiickoit
denepany, peaqu3ylOlUMX OCHOBHbIE OOpa3oBaTelbHbIE MPOTPaMMbl, U
OCHOBHBIX TMOJOXKEHH «CTparernn pa3BuTUA BocnUTaHUs B Poccuiickoit
®enepanuu Ha niepuon a0 2025 roma» (Pacmopsixenue IlpaBurensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oOwiel crpareruy 00y4eHus, BOCIUTAHUS U pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yaeOHoro npeaMera «Xumus» st 10—11 kimaccoB Ha 6a30BOM YpPOBHE COCTaBUIIH
koHnentyanbHbie monokeHnss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU IIEJICH,
COJICpKaHMsl, PE3YyIbTaTOB OOy4YEeHUS M TpeOOBaHUNH K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHHUKaMH
o01reo0pa3oBaTeNbHON  OpraHu3alliy, SBISETCS HEOThEMJIEMON YacThi0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIMM JTallOM pealu3alyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIOUEBBIX LIEHHOCTEH, TNPHUCYLIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, (HOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYIbTYpPbl
YeloBeKa, a TakKKe DOKOJOTMYeCKM OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY
3I0POBBIO M TPUPOAHOM cpeme. Peammsyercs Xumudeckoe 0Opa3oBaHHE
oOyyJaromuxcsi Ha YpOBHE CPEIHEro 0O0IIero o0pa3oBaHusl CpeICTBAMU Y4EOHOTO
npeaMera «XUMHS», COJIEpNKAaHUE U TIOCTPOEHHE KOTOPOTO OINpEJeIeHbl B
nporpaMMe IO XUMHU C Y4ETOM CHEIU(UKA HAYKH XUMHUHM, €¢ 3HA4YCHUS B
MO3HAHWU TIPUPOJLI U B MaTePUATbHON J>KM3HU OOIIECTBa, a TAKXKE C YYCTOM
o0ImuX TIeJiell W TPHUHIUIIOB, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeiHero oo1ero oopaszoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyio poJib B
COBPEMEHHOW IIMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHaIbHON KyJIbTYpBHI.
Ona BHOCHUT CBO# BKJIaJ B (HOPMUPOBAHKE PAIMOHAIBHOTO HAYYHOTO MBITTUICHHUSI,
B CO3JIaHUE LIEJOCTHOTO MPECTaBICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE
OPUPOABI U 4YeJIOBEKa, KOTOpoe (HOPMUPYETCS B XMMHUU HA OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aWMOCBS3M MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIaCTIMU MPUMEHEHUS.

TecHO B3aMMOJAEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHsS CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyJa W >KM3HH KaXJIO0ro wieHa ooOmectBa. CoBpeMEHHas XHMHMsS KakK Hayka
CO3MJATENIbHAS, KaK HayKa BBICOKMX TEXHOJOTMM HAlpaBiI€HA HA pEIICHHE
rII00ANbHBIX TPOOJIEM YCTOMYMBOTO PpPAa3BUTHUS YEJOBEYECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MacCHOCTH M OXPAHbI 3/I0POBbS.

B coorBercTBUM ¢ OOIIMMM UEISMU U TNPUHLUIIAMH CPEIHEr0 OOIIero
oOpazoBanus coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIl YPOBEHb
U3Y4YEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOJUMYI0 WM Ui  BbIpaOOTKM  MHPOBO33PEHUECKHUX
OPUEHTHUPOB, YCHEHIHOIO BKIIOYEHUS B JKU3Hb COLIMYyMA, IPOJOJIKEHHUS
0o0pa30BaHus B pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocTaBisiomumMu  npeaMera  «XUuMHus»  SBISIIOTCS  0a30BbIe  KYpPChl  —
«Opranuyeckas xuMus» U «OOmass ¥ HeopraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICP>KaHHSI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHWM MO HEOPraHUYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHH) U
OpraHn4YecKou XumMuu. @OpMHUPOBAHME NAHHOM CHCTEMBI 3HAHWW NPHU U3YYECHUU
npeaMeTra O0O€CIeYMBAET BO3MOXHOCTh PACCMOTPEHHS BCErO0 MHOT000pasus
BEII[ECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa coaepkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKas XUMUs» CPOpMUpPOBaHA B MPOrpaMME IO XHMHUHU Ha OCHOBE
CUCTEMHOr0 TOJAXO0Ja K U3Y4YeHHI0 y4eOHOro marepuana U 0oOyCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTMEM  3HAHUM  HA  OMNpPEACIICHHBIX
TEOPETUYECKUX YPOBHSIX. Tak, B Kypce OpPraHWYeCKOM XUMHM BEIIECTBA
paccMaTpUBAKOTCA HAa YPOBHE KIIACCUYECKOM TEOPUM CTPOCHHUS OPraHUYECKUX
COCOMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMMHYECKUX U  DJIEKTPOHHBIX
NpeACTaBICHU O cTpoeHuu BenlecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIEBOAOPOJOB J0 CIOXHBIX OMOJOTHYECKU
AKTUBHBIX COCIWHEHUU. B Kypce OpraHM4eckol XHWMHUHU IOJY4YarOT Pa3BUTHUE
chOpMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHMs MEPBOHAYAIBHBIE
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOW PEAKIUU.

[lon HOBBIM yrioMm 3peHusi B mpeaMmeTe «Xumus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHMs
TEOPETUUECKH MaTtepual W (PaKTOJOTUYECKHE CBEIECHUS O BEIIECTBAX W
XUMHUUYECKON peakiuu. Tak, B 4yacTHOCTH, B Kypce «OOIass u HeopraHudeckas
XUMUSD» 00y4arolUMCs MPEeI0CTaBIAETCS BO3MOKHOCTh OCO3HATh 3HAUCHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TMO3UIINH,
riy0ke TOHATh HMCTOPHUYECKOE W3MEHeHHE (YHKIUH 3TOro 3aKkoHa — OT
00o0011aromIeH 10 OOBACHSIONICH U MPOTHO3UPYIOIEH.

Enunas cucrema 3HaHMI O Ba)XKHEMIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHH, a TaK)X€ O XMMUYECKUX PEAKIMIX, UX CYHUIHOCTU U
3aKOHOMEPHOCTSIX MpoTekaHus jomonHsercas B kypcax 10 m 11 kimaccos
DJIIEMEHTAaMHU COJEpXKaHUs, HMEIOLIUMHU KYyJIbTYpPOJOTUYECKUH U MPHUKIAJHOM
XapakTep. OTHU 3HAHUS CIOCOOCTBYIOT IOHMMAHMIO B3aUMOCBSI3U XUMHUHU C
IpYTMMH HayKaMH{, PacKpblBalOT €€ poJib B MO3HABATEIBHOM M MPaKTHUUYECKOM
NEATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHHS K IPOLECCY
TBOPYECTBA B 00JIACTU TEOPUU M MPAKTHUUECKUX MPHUIOKEHUNH XUMHUH, TTOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBbIX
npobiieMax, CBSI3aHHBIX C XHMMHEH, KPUTHYECKH OCMBICIMBATh HH(OpPMAIUIO U
OPUMEHATH €¢ M7 TONOJHEHUS 3HAHUM, pPEIICHUs WHTEIUICKTYalbHBIX H
HKCIIEPUMEHTAJIbHBIX MCCIIEA0BATENbCKUX 3aa4d. B 1emom coaepxkanue ydyeOHOro
npenMera «XWMHS» ~ JTaHHOTO  YPOBHSA  HM3y4YeHUS OPHEHTHPOBAHO  Ha
(dopMupoBaHUE y OOYyYaromMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIi NMOHUMAHUSA
¢unocopckux uaeH, Takux KakK: MaTepualbHOE EIUHCTBO HEOPTraHUYECKOIo U
OpraHUYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh NPHUPOAHBIX SBJICHUNM MYTEM OKCIEPUMEHTA H
pellieHusT MPOTUBOPEUMH MEXAY HOBBIMM (paKTaMd U  TEOPETUYECKUMHU
IpEeINOChUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PELICHUN 3KOJIOTUYECKUX MpodiieM, a
Takke MpodJieM cOepekeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/1aHUsI HOBBIX
TEXHOJIOTUW U MaTEpPUAJIOB.

B nmnane pemeHus 3agad  BOCHHUTAHMS, pPa3BUTUA H  COLUMAIM3aLUU
oOyJarolmuxcs MNPUHATBIE MPOrpaMMON MO XUMHHM TOJIXOJbl K ONPEICIICHUIO
COJEepKaHusl M TOCTPOCHUSA TpeaMeTa IMpeaycMaTpuBaiOT  (HOPMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEHCTBUW, HMEIOMMX 0a30BO€ 3HAaY€HUE I
pa3NUYHBIX BHJIOB JESATEIBHOCTU: pEUIEHUs MpoOJieM, IOUCKa, aHaiau3a M
00paboTku uH(popMaIKi, HEOOXOIUMBIX JJI TPUOOPETEHHSI ONbITA MPAKTUYECKON
U HCCIIEN0BATENbCKON NEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B INO3HAHUU
XUMHH.

B npakTuke mnpenojaBaHus XUMUM Kak Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus, TaK U HA YPOBHE CpeIHEro 00111ero 00pa3oBaHus, IPU OMPEACICHUN
coJlep KaTeIbHOM XapaKTEpPUCTUKHU IIeJIed H3Yy4YeHUs IMpeAMeTa HampaBlieHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPAJUIMOHHO MNpHU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKON
JEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C



METOAMYECKOW TOYKM 3PEHUs TAKOM INOAXOA K ONPEACICHUIO LEJIEU U3Yy4eHUs
IpeaMeTa SIBISIETCS BIIOJIHE OTPaBIaHHBIM.

CornacHo TaHHOM TOYKE 3pEHMs TJIABHBIMU LENAMHM HM3Y4YEHHUS MpeaMmeTa
«Xumus» Ha 6a3oBoM ypoBHE (10 —11 ki1.) SBISIFOTCS:

e (opMHpOBaHME CHCTEMbl XMMHMUYECKHX 3HAHUH KaKk BaKHEHIIen
COCTaBJISIFOLIEH €CTECTBEHHO-HAyYHOH KapTHHBI MHMpa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUHM XUMHH,
OCBOGHHUE SI3bIKa HAyKH, YCBOGHHE M MOHUMAHHUE CYIIHOCTH JIOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKkTepa, 03HAKOMIICHHE C HUCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/axX MMO3HAHUS
BEUIECTB M XUMHYECKHX peaklUui, HEOOXOIUMBIX JUIsi NpPHOOpEeTeHUs
YMEHUM OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBJICHMMH,
UMEIOIINX MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB ACATEIHLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEpUMEHTa, COOJIIOJICHUEM  IPaBUI
0e301macHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuMm, coaepskaTenbHasi XapaKTepUCTHKA TeNIel U 3a7a4 U3YUCHHS
npeaMeTa B mporpaMMe Mo XMMHUU YTOUYHEHA B CKOPPEKTUPOBAaHA B COOTBETCTBUH
C HOBBIMHU MIPHOPHUTETAMHU B CHCTEME CpenHero odmiero odpazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJIbLIEH  CTENEHHM OTHACTCS  NPEANOuYTEHHE
IPAKTUYECKOH KOMIIOHEHTE COJAep)KaHUs OOydeHHs, OpPUEHTHPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00IIe00pa30BaTEIbHOM OpPraHU3alMu, BIAACIOLIErO HE
HaO0OpOM 3HaHWH, a (YHKIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOaMHU H
YMEHMSIMH aKTUBHOTO IOJIyYE€HUs 3HAHUI U NMPUMEHEHHs] UX B PEaJbHOU >KU3HU
JUISL peIlIeHUs] TPAKTUUECKUX 3ajau.

B cBs3u ¢ 3TUM Npu H3YYEHHM MpeAMeTa «XUMUS» JTOMUHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TAKKUE IENH U 3a]a9H, KaK:

amanraius o0yJaronmxcsi K yCIOBUSM ITWHAMUYHO Pa3BUBAIOIIETOCS MUPA,
GbopMUpOBaHHE  HUHTEIJIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U WX
IPUMEHEHHUEM;

dbopMupoBaHre y OOydyaromuXcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIETEHIIN), UMEIOUIMX YHUBEPCAJbHOE 3HAUYCHHUE [UIsl Pa3IMYHBIX BHUIOB
NeATEeILHOCTH: PEIIeHHs MpobJieM, MOMCKa, aHalu3a U 00paboTKK HWH(POPMAIINH,
HEOOXOJUMBIX Ui TPUOOPETEHHsI OMbITa ACSITENbHOCTH, KOTOpas 3aHUMAacT
BaXHOE MECTO B MO3HAHWHM XHMHH, & TAKXKE IS OIECHKU C TMO3HMINNA



9KOJIOTHYECKON OE30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB W XUMHYECCKHX
IIPOIIECCOB HAa OPTaHW3M YeJIOBEKa M MIPUPOIHYIO CPEIY;

pa3BUTHE ITO3HABATCIIBHBIX WHTEPECOB, MHTEUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00YYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MPUOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUU C KHU3HECHHBIMU ITOTPEOHOCTSMH, UCIIOJIb30BATh
COBpeMEHHBbIC HH()OPMAIIMOHHBIC TEXHOJOTHUH JUIA TIOMCKA M aHaln3a YIeOHOH U
HAyYHO-TIOMYJIAPHOM MH(POPMAITUH XMMHUYECKOTO COJICPIKAHMS;

(GhOpMHpOBaHNE U PA3BUTHE Y 00YUIAIONTUXCS aCCOIIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0IIOAaTeIIBHOCTH, COOPaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, NPH IUIAHUPOBAHWU M IPOBEICHUU XUMHUYECCKOTO
9KCIICPUMECHTA,;

BOCIIUTAHUE Yy OOydYarommxcs YOSKICHHOCTH B T'YMaHHCTHYCCKOU
HAIIPaBJICHHOCTH XHMHH, €¢ Ba)XKHOW POJM B PEHICHUU TI00aJbHBIX IIPOOJIEM
PaIlMOHAIBHOTO TPHUPOJIOIOIB30BAHUS, TTOIOJIHECHUS YHEPICTHUCCKUX PECYPCOB H
COXpaHEHHUS MPHUPOJHOTO PABHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OCpPEHKHOTO
OTHOIIICHUS K TIPHPOJIC M CBOEMY 3JI0POBBIO, a TaKKe IPHOOPETEHHS OIIbITa
UCIIOJIb30BaHUSA TMOJYYCHHBIX 3HAHWUH JUIS TPHHATHS TPAMOTHBIX PEIICHUN B
CUTYaIIHMsIX, CBI3aHHBIX C XHMHUYCCKUMU SBIICHUSMH.

B ydyecOHOM mmIaHe cpeaHero oOmero oOpa3oBaHUS IPEAMET «XHUMHS»
0a30BOTr0 YPOBHS BXOIWT B COCTaB MPEAMETHOM 00yacTH «ECTeCTBEHHO-HAy4YHBIC
IPEIMETBI».

OO11ee YKCI0 YacoB, OTBESACHHBIX IS U3YUCHHUS XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obrmiero oopa3zoBaHus, coctaBisger 68 dacos: B 10 kmacce — 34 gaca (1
vac B Hezenmo), B 11 kimacce — 34 yaca (1 yac B Hezesio).



COAEPXKXAHUE OBYUEHUA
10 KJIACC
OPTAHUYECKAS XUMUA

Teoperuyeckue OCHOBbI OPraHUYeCKON XUMHUHU

[IpenMeT opraHMYeCcKO XUMUU: €¢ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJYYEHUH HOBBIX BEHIECTB U MaTepualoB. TeopHs CTPOCHHS OpPTraHHUYECKUX
coequHeHnit A. M. bytneposa, e€¢ ocHOBHBIE MOI0KeHUA. CTPYKTYpHBIE (DOPMYIIBI
OpraHWYecKux BelecTB. ['omomnorusi, wu3oMepus. XHUMHUYECKas CBS3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJIUHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kinaccuduKalMy OpraHndeckux BemecTB. HomeHknaTypa
OpraHUYeCKUX COCAMHEHUM (CUCTEeMaThueckas) ¢ TpUBUAJIbHbIC Ha3BaHUs
BAXKHEUIINX MPEICTABUTENEH KIACCOB OPTaHMYECKUX BEILIECTB.

OKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB U UX MPEBpAILCHUI:
O3HAKOMJICHHE C 00pa3laMyd OpPraHMYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHWYECKHUX BEIECTB, HAOJIOJCHUE U
OMHUCaHUE AEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTAaHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHM psAd. MeraH u 3TaH —
MpOCTEHIIINE TPEACTABUTENIN alIKaHOB: (U3UYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuu 3aMeIIEHUs] U TOPEHMS), HAXOXKJIEHHWE B TMPUPOJAE, IMOJIYyUYCHHE W
MPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAl. DTUIIEH U MPONUIEH —
MPOCTEUIINE TPEJICTABUTENN AJIKEHOB: (U3MUECKHE M XUMHUYECKHE CBOWCTBA
(peakiuu  THUAPUPOBAHUS, TAJIOTCHUPOBAHMS, TUIpaTallid, OKHUCJICHUS U
MOJIMMEPU3AIINH ), TOJYYCHUE U TPUMEHEHHUE.

Ankanuensl: OyraaweH-1,3 u meTwiOyrtaauen-1,3. cTpoeHHe, BaKHEHIIHEC
XUMHUUYECKUE CBOMCTBA (peakuusi nonumepusainuu). [loaydeHre CHUHTETHYECKOIo
KayuyyKa U pPEe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHMSI, TOMOJIOTHUECKHH Psijl. AIICTHIICH
— TPOCTEUIIMI MpeACTaBUTEIb AJKUHOB: COCTaB, CTpPOCHHE, (PuU3MUEecKHue u
XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBAHMS, raJOTCHUPOBAHUS, THIpATaIIUH,
TOpPEHHUSI), TOJTYUYCHUE U IPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, GU3NYECKHE M XUMHUYECKHE CBOWCTBA
(peakuuu raJIOreHUPOBAHUS U HUTPOBAHUS), TIOJyYEHUE U MPUMEHEHUe. 1oayon:
cocmae, cmpoeHue,  uauueckue U  Xumuveckue  ceoticmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NoJlyyeHue u npumererue. TOKCUYHOCTh



apeHoB. ['eHeTHueckas CBs3b MEXKIY YIJIEBOAOPOJIAMH, MNPUHAMICKAILUMU K
pa3IMYHBIM KJIaccaM.

[IpupoaHbie MCTOYHUKH YTriAeBOAOPOJAOB. [IpupojHbiii Ta3 W MNONMyTHBIE
HedTanble Ta3pl. HedTh um e¢ mpoucxoxaenue. CrnocoObl nepepaboTku HeTu:
NEPETOHKA, KPEKUHI (TEPMUYECKHI, KaTAIUTHYECKHil), mupoym3. IIpoayKTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KameHHBIN
yToJb U MPOAYKTHI €r0 MepepadoTKH.

DKCIEepPUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HMX MPEBpAICHUN:
O3HAaKOMJIEHUE ¢ 00pa3liamMH IJIACTMACC, KAyYyKOB M PE3UHBI, KOJUICKIIUU
«Hedpte» u  «Yromp», MOAETUPOBAHWE  MOJEKYJT  YIJIEBOJOPOJIOB H
raJIOT€HOMPON3BOIHBIX, MPOBEICHNE MPAKTUYECKONW PAOOTHI: MOJIYYCHHE dTUIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuétnble 3a1aun.

Bbluncnenuss 1Mo ypaBHEHHMIO XHWMHMYECKOW peakuud (Maccel, o00bema,
KOJIMYECTBA MCXOJHOTO BEIIECTBA HIIM MPOJYKTa PEAKIIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 HCXOIHBIX BEIIECTB MUJIH MPOTYKTOB PEAKIIUN).

KucJiiopoacoaep:kamnue opranHu4ecKue coeIHHECHUA

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. METaHOI W 3TAaHON: CTPOCHHUE,
bu3nuecKkue M XUMHUYECKHME CBOWCTBA (peakUMM C AaKTUBHBIMU METaJJIAMH,
rajJjioreHoBOJIOPOJaMH, TOpPEHHUE), MpUMeHeHue. BoIopoaHbie CBA3M MEXIY
MOJIEKYJIaMU CIUPTOB. JlelicTBUE METaHOIa U 3TAaHOJIa HA OPraHU3M YEIO0BEKA.

MHoroatoMHble  COMPTHL. DTWICHTJMKOIb W  [JMUEPUH: CTPOCHHUE,
¢usznyeckue W XMMHYECKHE CBOMCTBA (B3aMMOJEWCTBHE CO IIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOI0aTOMHble cnupthl). [lelicTBue Ha
opraHusM yenoBeka. [[puMeHenne rauuepruHa U STUICHTITUKOJIS.

®deHol: CTpOEHUE MOJIeKYJbl, (U3WYECKUEe W XHUMHYECKHUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenne penona.

Anpnerunpl U kemoHvl.  DopManblIerui, AaueTaNbAETUI:  CTPOCHHE,
¢u3nueckue U XUMHYECKHE CBOWCTBA (PEaKUUU OKHCIEHHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), IOJYyYEHNUE U TPUMEHEHUE.

OAHOOCHOBHBIE TMpeAesbHbIE KapOOHOBbIE KHUCIOTHl. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOeHHE, (pU3HUeCKhe U XMMUYECKHEe CBOMCTBA (CBOMCTBA,
o0mue Uil Kiacca KUCIOT, Peakius 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHUE.
CreapuHoOBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENM BBICIIUX KapOOHOBBIX
KHUCIJIOT. MbLTa Kak COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JIEHCTBHUE.

Crnoxuple 3QUpPbl Kak MPOU3BOAHbIE KapOOHOBBIX KucioT. [‘maponus
cioxHBIX d¢upoB. XKupsl. ['maponus xkupos. [Ipumenenne xxupoB. buonornaeckas
POJIb KHUPOB.



YrneBompl:  cocTaB, KiaccuuKanuUs  yriaeBogoB  (MOHO-, JAU- W
noyiucaxapubl). ['oko3a — NpocTelmii MOHOCAaxapHa: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (PU3MYECKME U XUMHYECKHME CBOWCTBA (B3aUMOJECHCTBUE C
ruapokcugom Mmeau(Il), oxkucieHne amMmmuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHHE TJIIOKO3bI), HaXOXKIACHHE B MPUPOJE, MPUMEHEHHE,
ounonornyeckas poiib. @orocunre3. PpykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmalnia u
nenono3bl.  du3ndeckue M XMMHYECKHME CBOMCTBa Kpaxmaina (THIpoJiu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOJbl M3YYEHHS BEIIECTB M WX IPEBpALCHUIL:
IIPOBEICHUE, HAONIOACHUE M ONUCAHUE JEMOHCTPALMOHHBIX OIIBITOB: TOPEHHE
CIIUPTOB, Ka4e€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIUPTOB (OKHMCIIEHHE 3TaHOJIA
okcuznoM Mmenu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEWUCTBUE TJIMIIEpPUHA C
rugapokcuom meau(ll)), anpaeruoB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u rugpokcumom Menu(Il), B3ammopeiicTBHE KpaxMmalia € HOJOM),
IIPOBEICHHE NMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOPa YKCYCHON KHCIIOTHI.

PacuéTHble 3aaun.

Bbluncnenuss 1mo ypaBHEHHMIO XHMHYECKOW peakuuu (Macchl, 00beMma,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTAa PEAaKIUHU IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEILIECTB WU MPOAYKTOB PEAKIIIH).

A3oTrcoaeprkamme OpraHuaecKue COeIMHEHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMYecKue coequHeHus. duzndeckue
U XMMHMYECKHE CBOMCTBAa aMUHOKHCIOT (Ha mpumepe rimuuHa). buonmormueckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHasi,
BTOpPHYHAs W TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluu Ha OeJKu.

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBPALLCHUN:
HaOJII0ZICHUE U OMMCAHUE IEMOHCTPALIMOHHBIX ONBITOB: J€HATypalus OeNKOB Mpu
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIIKOB.

BrbicokoMouiekyJIsipHbIe COeIUHEHHUS

OCHOBHBIE MOHATHSI XWMHH BBICOKOMOJIEKYJISIPHBIX COEAVMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALMU, CPEIHSIST MOJIEKYJIsIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEIUHEHUNH —
MOJIMMEPHU3ALUs ¥ MOJTUKOHEHCAIHUS.

OKCHEpUMEHTAJIBHBIE METOJbl M3YYEHHMS BEIIECTB M HX IPEBpALICHUIL:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanm3annst MEeXIpEIMETHBIX CBA3EH MPU U3YYEHUN OPraHUYECKOU XUMHUU B
10 xnacce oOCyIIECTBISIETCS Ye€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX NOHATUN, TaK W NOHSTHUMN, SBISIOLIUXCA CUCTEMHBIMU ISl OTAEJIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OO1ue ecTecTBEHHO-HAYYHbIE TIOHATHSA: SIBICHUE, HAYYHBIA (aKkT, TUIIOTE3A,
3aKOH, TEOpHs, aHalU3, CUHTE3, Kiaccu(UKaIus, MePUOJUIHOCTh, HAOIIOICHHE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIMPOBAHHUE.

dusuka: MaTepus, OHEprus, macca, aTroM, DJJEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKUNA YPOBEHb, BEIIECTBO, TEJIO, OOBEM, AarperarHoe COCTOSHUE
BElIeCTBa, (PU3NUECKUE BETUUYUHBI U €UHUIIBI UX U3MEPEHHUS.

buonorus: kmerka, opranm3M, Omocdepa, oOMEH BEIICCTB B OpraHU3ME,
(doToCcHHTE3, OMOJIOTMUECKM aKTHUBHbIE BellecTBa (O€NIKH, YTIeBOABI, >KHPHI,
bepMeHTHI).

['eorpadusi: MuHepabl, TOPHBIE MOPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypcBl.

TexHonorus: MNHIIEBblE MPOAYKTBI, OCHOBBI PpPalMOHAIBHOTO MUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbBIE U KOCMETHYECKHE MpPENapaThl, MaTepHaIbl U3
VCKYCCTBEHHBIX 1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHUH

XUMUYECKHI 31IeMeHT. AToM. Sapo aroMa, HM30TONBI. DJIEKTPOHHAs
000J10uKa. DHEPreTHYeCKUe ypOBHH, MOJAYPOBHU. ATOMHBIC opOMTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipeesieHus: 3JIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOO0B. DIEKTPOHHAS KOHPUTYpAIIHs aTOMOB.

[Tepunonnueckuit 3akoH u [leprnoanyeckas cucremMa XUMHYECKUX HJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOANYECKOTO 3aKkOoHA U [leproanyeckoil CHCTEMBI
xumudeckux aneMeHToB . M. MeHnpneneeBa ¢ COBpEMEHHOU TEOPUEW CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTA U3MEHEHUSA CBOWCTB XUMHUUYECKUX DJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYMIaM U TEPHOJIaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BUIbl XUMHUYECKOW CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJspHasi, MOHHAsA, MeTajinyeckas). MexaHUu3MbI
oOpa3oBaHMsSI KOBAJICHTHOW XHMMHYECKOW CBsi3u (OOMEHHBIH H  JIOHOPHO-
aklenTopHblil). BogoponHas cBsi3b. BaneHTHOCTb. OJEKTPOOTPULIATEIIBHOCT.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJSPHOTO M HEMOJEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BeIeCTBA. THUIBI KPUCTAIUIMUYECKUX PEIICTOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIICTKU.

[Tonsitne 0 nucnepcHbIx cucteMax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPBL.
MaccoBas 107151 BelllecTBa B PaCTBOPE.

Knaccudukanus HEOPraHU4ECKUX COCAMHEHNN. Howmenxknartypa
HEOPraHUYECKNX BEIIECTB. [eHeTMYecKas CBA3b HEOPraHWYECKHWX BEUIECTB,
MPUHAJICKAIINX K PAa3JIMYHBIM KJIacCcaM.

Xumuueckass — peakuus. Knaccudukanuss  XMMHUYECKHMX — peakiui B
HEOPTaHUYECKOM M OPraHUyYeCcKON XMMUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUA W MPEBPAILICHUS SHEPTUHN IPU XUMAUECKUX PEAKIIUSX.

CKOpOCTh peaklii, €€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. MakTopbl, BIHAKOIMIME HA COCTOSIHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTposautuueckas nuccounanus. CuibHbIE U caadbie 251eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BELIECTB W MX MPEBPAILLICHHI:
neMoHcTpauus Tadiun «llepuoanueckas cucreMa XUMHUYECKUX 371eMeHTOB Jl. .
MeHnneneeBay, M3ydeHHUE MOJIENIEH KPUCTAUIMYECKUX PEIICTOK, HAONIOJEHUE U
OIMKMCAHKE JEMOHCTPAIMOHHBIX U J1a0OPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEACICHUE CPEIbl PACTBOPOB BELIECTB
C TIOMOIIBIO YHHUBEPCAJIBHOTO HWHIMUKATOpA, pEaKIMU MOHHOrO OOMEHa),
MPOBEJICHUE NTPAKTUUECKON paboThl «BiusHUEe pa3IMuHbIX (PAKTOPOB HA CKOPOCTH
XAMHUYECKOUN pEaAKIUm».

Pacuernbie 3amaun.

Pacuétel 10 ypaBHEHUSIM XHUMHYECKHMX pEaklUHUil, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETHl, PACUCThl C HCIOJIb30BAHUEM IMOHATHS «MaccoBas
JIOJIS1 BELIECTBAY.

Heoprannyeckass xumus

Hemerannel. Ilosoxxenne HemertayuioB B Ilepuogudeckort  cucreme
xuMuueckux sjeMeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
®dusznyecKkue CBOWCTBA HEMETAUIOB. AJUJIOTPOIUS HEMETa/UIoB (Ha MpUMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHUS) W WX  COCAMHEHHH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHHIN).

[IprumeHeHne BaXXKHENIINX HEMETAIIJIOB U UX COCIUHEHUN.



Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucremMe XUMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHHS SJICKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O6mue usnyeckue cBoicTBa MetauioB. CIuiaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIHUX METAUIOB (HATpUM, KaduM, KaJblUM,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, MEJIb) U UX COCTUHECHUM.

OO6mue cnocoObl Mony4yeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbBl HM3Y4YEHHUS BEIIECTB WU UX MPEBPALLICHHIL:
W3Y4YCHUE KOJUICKINH «MeTauibl ¥ CIUIaBbD», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCIEPUMEHTANILHBIX 3a/a4, HaOJIOJEHUE W OIUCAHUE JIEMOHCTPALIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHUIA ATIOMUHHUSA C PACTBOPAMU
KHUCIIOT U IeJI0uei, KaYeCTBEHHBIE PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuérnrle 3amaun.

Pacu€Tel mMacchl BemiecTBa WM O0OBEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOTO W3 YYAcCTBYIOLIMX B PEAKUUU BEIIECTB,
pacyeThl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUHU, €CIIU OJTHO
Y3 BEILIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Ponp xuMun B 0OECIEUEHUM 3KOJOTUYECKOU, YHEPTeTUUECKON U MHUILEBOM
0€30MacHOCTU, pPa3BUTUM MeAUIUHBL. [lOHSATHE O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIUM.

[IpencraBnennss 00 OOMMX HAay4YHBIX MPUHIMIAX TPOMBIITUICHHOTO
MOJyYECHUS BAXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEUIECTB M MATEPUAIOB: BAKHEHIINE CTPOUTEIBHBIC
MaTepuasbl, KOHCTPYKIHOHHBIE MaTEpUalibl, KpacKu, CTEKJIO, KEepaMHUKa,
MaTepuaibl JJsl 3JIEKTPOHHKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
ynoOpeHus.

XuMHST W 370pOBbE YEJIOBEKAa: MPaBWIA HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MMaCHOTO HCMOJIL30BAHUS MPENnapaToB ObBITOBON XUMUU
B IIOBCEIHEBHOU JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBSI3ed TpW  HM3yYeHUH OOmed u
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OCyIIeCTBISAETCA Yepe3 MCIIOJIb30BAHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUM, SBIISIOIIUXCS
CHUCTEMHBIMU ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEeHHO-HAYUYHBbIC TMOHSTHS: HAy4dHBINH (DakT, rUmoTe3a, 3aKoH,
TEOpus, aHallu3, CHUHTe3, KiIaccuduKaiusa, TMNePUOJUYHOCTh, HAOJI0JACHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHNUE, SIBJICHHUE.



®dusnka: Marepusi, SHEPTUsi, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOI, PaIHOAKTUBHOCTh, MOJIEKYJIa, JHEPTETHUECKUN YPOBEHb, BEIIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI HX
U3MEPEHHSI, CKOPOCTb.

buonorus:  kierka, opraHusM, OJKOCHUCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OPTraHU3ME.

['eorpadusi: MUHEpabl, TOPHBIC MTOPOJIBI, TIOJE3HBIE HCKOMAEMbIE, TOTLIHBO,
pecypchl.

TexHonorus: XumMmu4yeckasi MPOMBIIIICHHOCTb, METAJUTYPIHs, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPHUajoOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IHUIICBAS
IPOMBIIICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHX MpenaparoB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTepHAJIOB,
AIIEKTPOHHASI TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMHUN
HA BA30BOM YPOBHE CPE/IHEI'O OBIIETI'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3YJbTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
OOy4aronIMMHUCS MPOrpaMM CpelHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeIMETHBIM W IpeAMETHbIM). HaydyHo-meTonnyecko OCHOBOM I
pa3paboTKu TJIAaHUPYEMBIX PE3yJIbTaTOB OCBOCHHS IMPOrpaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETIbHOCTHBIN MOAXOI.

B COOTBETCTBHM € CHCTEMHO-AESATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETrO
o0111ero oOpa3oBaHusl BbIJICTIECHBI CICAYIONINE COCTABISAIOININE:

OCO3HAHHUE OOYYAIOIIUMHCS POCCUUCKOM Tpa)KJaHCKOM UIEHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTU U CaMOOIIPEACIICHUIO;

HaJIM4KUe MOTUBAILIMU K 00YUYEHHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPAIULIUNA 0a30BOM HAYKU XHUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolMXCsl PYKOBOJACTBOBAaThCS B CBOEM
JEATEIIbBHOCTH 1[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOMN
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HAJIM4YKUE MTPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBHUTh
1EJIN U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHMS MpeaMera «XuUMUs» JOCTUTAIOTCAd B
CAVHCTBE YYEOHOW ¥ BOCIHUTATEIBHOM JEATETLHOCTH B COOTBETCTBHU C
I'YMaHUCTUYECKUMHU, COUUOKYIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U HIealaMd POCCUKCKOT0 TPakJaHCKOro O0OIlecTBa, MPUHATHIMU B OOILECTBE
HOpMaMM U TpaBWIaMd  [OBEJIEHHSA, CHOCOOCTBYIOIIMMH  IpOLECCaM
CaMOMO3HAHUS, CaMOpPA3BUTHUSA M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTU
oOydJarommxcs.

JInyHOCTHBIE PE3ydbTaThl OCBOCHUS TMpeAMeTa «XHUMHUS» OTpaxKaroT
c(OpPMHPOBAHHOCTh OMbITA I[MO3HABATEIbHOM W MPAKTUYECKOM AesTeNbHOCTU
oOy4Jaronuxcs Mo peaju3alyy MPUHATHIX B 00IIECTBE LIEHHOCTEW, B TOM UYHUCIE B
YaCTHU:

1) rpaaaHCcKOro BOCIMTAHUS:

OCO3HAHMS 00YYaIOUMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJACTAaBICHUSI O COLMAIBHBIX HOPMAaX MW TMpaBWiIaX MEXKIUNIYHOCTHBIX
OTHOIIICHUHN B KOJJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKON MESITEIbHOCTH TIPU CO3JaHUU
Y4€OHBIX MPOEKTOB, PEIICHUM YYEOHBIX M MO3HABATENBHBIX 3a/a4, BBHIMOJHECHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHMMATh M NPUHUMATh MOTHUBBI, HAaMEpPEHHUS, JIOTUKY U
apTyMEHTBI IPYTUX MPU aHAIH3E PA3TMYHbBIX BUIOB yUeOHOM NEITeITbHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHMUS .

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY W HAay4HOMY HAaCIEIUIO
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K TPOLIECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOTO
MPUMEHEHUS XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTHIKEHUS HAYKH €CTh pe3yJbTar
JUTMTEIIBHBIX ~ HAOMIOJEHUN, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPYy/ia YYCHBIX U MPAKTUKOB;

WHTEpEeCca W TO03HABATEIbHBIX MOTHUBOB B TMOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHQPOPMAIUU O MEPETOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyAIlUH, CBA3aHHBIE C XUMHUUYECKUMHU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOC MOBEAEHUE M TOCTYIKH CBOMX TOBapUIIEH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3THX
MOCTYMKOB;

4) hopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

MOHMMAHMUSl IIEHHOCTEH 3J0pOBOTO M Oe3omacHoro oOpasza IKU3HH,
HEO0OXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pu3nyeckoMy u
MICUXUYECKOMY 30POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHHs C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JNEATEIBHOCTH;

MOHMMAHUSl [IEHHOCTH TMPaBWI WHAWUBUIYATBHOTO M  KOJUICKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUSIX, YTPOKAIOIIUX 3JI0POBBIO U KU3HU JTHOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) TPy/10BOT0 BOCIIMTAHUS :

KOMMYHUKATUBHOH  KOMIIETEHTHOCTH B  Y4€OHO-HMCCIIeIOBATEIHCKON
JEATEeTLHOCTH, OOIIECTBEHHO TOJIE3HOW, TBOPYECKOM W JPYTUX  BHIAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTUE€ B PEIICHHH MPAKTUYECKUX 3a/1ad
COIIMAILHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIIKOJIbI);



WHTEpeca K MPAKTUICCKOMY M3yUCeHHIO Mpodeccrii pa3IndHOro pojaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHHMSI TIPEIMETHBIX 3HAHUH 110 XUMUH;

yBaXEHUSI K TPYNY, JIOJAM TpyAa U pe3yjibTaTaM TPYIOBOH NEATEeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MHAMBHUAYAJIbHON TPACKTOPHUU
oOpa3oBanus, Oyaymied Mpopeccuu W peanu3alid COOCTBEHHBIX JKM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpeOHOCTEH 0011eCTBa;

6) 3K0JI0rHYecKOro0 BOCIIUTAHUSI:

HKOJIOTUYECKHU I1€JIeCO00pPa3HOr0 OTHOIIEHUS K MPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3eMJIE;

MOHMMAHUSl TJI00AJBLHOIO XapakTepa JKOJIOTUYECKUX MpPOoOJaeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLUATIBHOM CPENbL;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTIDKCHUM XUMHUHU IS
pelieHus: BOMPOCOB PAIIMOHATBLHOTO IPUPOIO0IIOIH30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, MPUHOCIIIMX BpEIl  OKPYKAIOIIEH
NPUPOJIHON Cpelie, YMEHHSI MPOTHO3UPOBATH HEOJIATOMPUSTHBIE SKOJIOTHYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX ACHCTBUN U MPEIOTBPAIIATD UX;

HAJIMYUs PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYPHI,
OTIbITa JeSATETLHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIHbHON, KOMMYHHUKATHBHON WM COIMAIBHON
MPaKTUKE, CIIOCOOHOCTH ® YMEHHUS AaKTHBHO IPOTHBOCTOSATH HACOJOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOT0 O3HAHMS:

c(hOpPMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKW W OOIIECTBEHHON IPAKTUKH;

MOHUMAaHUS CHeNU(PUKA XUMHH KaK HayKd, OCO3HAaHUA €¢ PO B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIILICHUS, CO3JIaHUM IIEJIOCTHOTO
MpeacTaBiieHus] 00 OKpyXkKaloleM MHUpPE KakK O €AMHCTBE MPUPOJLI U YEIOBEKA, B
MO3HAHUW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOo0JIeM COXpaHCHUS
MPUPOJITHOTO PABHOBECHS,

yOSXKJACHHOCTH B  0COOOM 3HAYMMOCTH XHUMHH IS  COBPEMEHHOM
[MMBUWJIM3AIMN: B €¢ TYMaHUCTUYECKOW HAMpaBIEHHOCTH W BAXXHOW pOJIM B
CO37IaHMHU HOBOM 0a3bl MaTepUaIbLHOW KYJIbTYpHI, PEIICHUU TI00aTbHBIX TTPOOIEM
YCTOWYHUBOTO PA3BUTHS YEJIIOBEYECTBA — CHIPhEBOM, SJHEPIETUUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B PAa3BUTHU MEAMIIMHBI, 00CCIICYECHUU YCIOBUM
YCHEUIHOTO TpyAa M DJKOJOTUYECKH KOM(POPTHOM JKU3HM KaXJOro 4YjeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTU: TOHMMAHUSI CYITHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIOJb30BaTh



NoJlydyaeMble 3HAHUA I aHAIM3a U OOBSCHEHUS SIBICHUN OKpPY)KAIOIIET0 MUpa U
MPOUCXOSIINX B HEM U3MEHEHUHN, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKJIIOUEHUS Ha
OCHOBE HAyuyHbIX (AaKTOB W HMEIOIIUXCS JaHHBIX C LENbI0 IOJIy4YEHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITENIBHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUS JUIA
peleHust mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIIHAX;

MHTEpECa K MO3HAHUIO U UCCIIEIOBATEIBCKOM IESTEIIBHOCTH;

TOTOBHOCTM M CIOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3OBaHHMIO H
caMO00pa30BaHUIO0, K AaKTUBHOMY IIOJIy4EHHIO HOBBIX 3HAaHUII IO XUMUHU B
COOTBETCTBHHU C KU3HEHHBIMU ITOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pasIMUHbIX chepax npodeccruoHaTbHON
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHs» Ha
YPOBHE CpPEAHEro 00111eT0 00pa30BaHUs BKIIIOYAIOT:

3HaUUMble  JUIi  (OPMHPOBAHUA  MHPOBO33PEHHUS  OOYYAIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) O0IIeHayYHbIe MOHSATHUS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa MW CHEMUPUKY METOJOB ITO3HAHMS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBIICHUE,
mpoliecc, CUCTeMa, Hay4YHbIM (haKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0BaHNe, HAOTIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWCTBUs (TO3HABAaTEIbHBIC, KOMMYHHKATHUBHBIC,

PETYJISITUBHBIE), o0ecreunBaronye dbopmupoBaHue (YHKIMOHATBHOM
TPaMOTHOCTH U COIIMATLHOM KOMITETEHIINH 00YJarOIINXCS;
COCOOHOCTD oOyyaromxcs UCIIOJIb30BaTh OCBOCHHbIE

MEXKIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHOW U COIMAJIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU y4eOHbIMH NMo3HaBaTeJbHBIMH
NeHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE TeCTBHA:

CaMOCTOSITeIbHO  (OpMyNIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €¢ pacCMaTpUBaTh;

ONpeAesiTh LENH JEATEIbHOCTH, 3ajJlaBas IapamMeTpbl M KPUTEPUM HX
JIOCTHXKEHUS, COOTHOCHUTD PE3YJIbTATHI IETEIBHOCTH C TOCTABICHHBIMU LESIMU;

MCIMOJIb30BaTh MPU OCBOCHUMU 3HAHWW MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISITh XAPAKTEPHBIC MPU3HAKKA MOHATHUN M YCTAHABIMUBATh WX B3aWMOCBSA3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAKTOB U
SIBIICHUI;

BBIOMpAaTh OCHOBAaHUS M KPUTEPUH i KilacCU(pUKAIMM BEUIECTB U
XUMHUYECKUX PEaKInii;

yCTaHABIMBATh TMPUYMHHO-CICIICTBCHHBIC CBSI3M MEXAY HM3Y9aeMBIMH
SIBJIICHUSIMU;

CTPOUTH JIOTMYECKHE paCCyXJeHUS (MHAYKTUBHBIC, JCIyKTUBHBIC, IO
aHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKITIOUYECHUS;

IPUMEHATH B MPOIIECCe MO3HAHUS, HCIOIb3yeMbIe B XUMHHU CHUMBOJIHYECKUE
(3HAKOBBIE) MOJIETTH, TPEOOPA30OBHIBATH MOICIBHBIE TIPEICTABICHUS — XUMUYCCKUAN
3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYecKas (opMyia, ypaBHEHHUE XHUMHYECKOU
peakiMy — TMpU PEIICHUU Y4YEOHBIX TO3HABATENBHBIX U TMPAKTUYECKUX 3aj1ad,
MPUMEHSTh Ha3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCIEN0BATEIbCKIE NeiiCTBHUS:

BJIAJI€Th OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHUS BEIIECTB MU XUMHUYECKUX
peaKLHnii;

(GOopMyIMpPOBAThH LIENIM U 3a/1a4U UCCIIET0BAHMS, HCIIOJIb30BATh OCTABIICHHBIE
U CaMOCTOATEIHHO C(OPMYIUPOBAHHBIE BOMPOCHI B KA4eCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (DOPMHPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CY>KJICHUN;

BIAJC€Th HABBIKAMHU CAMOCTOSATEIBHOTO TIUIAHUPOBAHUS U TPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0OJaTh 32 XOJ0M
Ipolecca, CaMOCTOSITENIbHO MMPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUPOBATH
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBaHMS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJACTIAHHOMN padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIEJ0OBATENIbCKOM M MPOEKTHOU
JESITEIbHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHHOMY
MOWCKY METOJIOB pEIICHUS MPAKTHUECKUX 3a7ad, MPUMEHEHUIO Pa3ITUYHbBIX
METOJIOB MO3HAHUS.

3) pa6oTa ¢c uHpopMaIUeii:

OPUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHMKAX uHpopManuu (HAyIHO-
MOMyJIsipHAsl JIUTEepaTypa XUMHYECKOTO COJIEpKaHMs, CIPaBOYHBIC IOCOOWS,
pecypcebl HTEpHETa), aHANM3UPOBaTh UHPOPMALIUIO PA3IMYHBIX BUIOB U (HOpM
pEICTaBICHHUS, KPUTHYCCKH OIICHUBATH ec JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTH;



(GhopMyIMpPOBATH 3aNPOCHl U MPUMEHATH PA3JTUYHBIE METOJBI MPU TOUCKE U
orbope wuHpOpMalMU, HEOOXOJUMOW [JIsi BBIMNOJHEHHWS Y4YEOHBIX 3ajad
OTPEIEIICHHOIO THUIIA;

npuOOpeTaTh OMBIT MCHOJIB30BaHUS HHOOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHHA U Pa3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (HOpMY  MpEACTaBICHUA
uHbopMaIiuu (cxembl, rpaduKy, AUarpaMMbl, TAOJIULBI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIM $I3bIK B KauecTBE CpeJACTBa IMpu pabore ¢
XUMUYECKON uHpOpMaIeil: NpPUMEHSATh MEXKIpeaMeTHbIe (pusnueckue
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, POpPMYIIbl, a00peBUATYpPbI, HOMEHKIIATYPY;

UCIIONBb30BaTh W MPEOOpa3OBHIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaIJISIHOCTH.

OBjajieHue YHUBEPCATbHBIMH KOMMYHUKATUBHBIMH JI€CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOM TeMbI B X0JIe AUayiora U/uiv
JTUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (HOPMYIHpPOBaTH CBOM  IPEIJIOKCHHUS
OTHOCHUTEIBHO BBITIOJHEHHSI PEJI0KEHHOM 3a1auH;

BBICTYNIaTh C TMpE3EHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JEATEIHLHOCTH,
MOJIYYEHHBIX CAMOCTOSATENILHO I COBMECTHO CO CBEPCTHUKAMU TP BHITIOJIHEHUHN
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUUECKOW padOThl MO HUCCIEAOBAHUIO CBOMCTB
U3Yy4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro MpoeKTa u (popMyaIupoBaTh BbIBOIbI
M0 pe3yibTaraM MPOBEACHHBIX HUCCIEAOBAHUN MYyTEM COIJIACOBAHUS TO3ULMN B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSIMH.

OBJajieHUe YHUBEPCAJbHBIMH PEryJIATHUBHBIMHU JAeHCTBUAMM:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYILECTBIATh CBOIO IO3HABATEIbHYIO
NeATEIbHOCTb, ONpeAessas €€ LeMd W 3aJayd, KOHTPOJMPOBAaTH U IO MEpe
HEOOXOAMMOCTH KOPPEKTHUPOBATHh MpeAjiaraéMblii  adropuT™M JEHCTBUA TPH
BBITIOJIHEHUM YYEOHBIX W HCCIEIOBATEIIbCKUX 3aJlad, BbIOMpaTh Haunbosee
b deKTUBHBIN €rMoco0 WX pemeHuss ¢ y4eTOM TMOIY4YEHHUs HOBBIX 3HAHHUU O
BEIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYUIIECTBJISITh CAMOKOHTPOJIb CBOEU JIEATEILHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XuUMHS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  IPEJACTABICHHH O XHMHYECKOH  COCTaBIISIOISH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHPA, POJM XHMHUU B TMO3HAHWUU SIBJICHUU



opuponbl, B  (DOPMHPOBAHMM MBINUICHHS W KyJIbTYpbl JUYHOCTH, €€
(bYHKIIMOHATBFHOU TPaMOTHOCTH, HEOOXOAUMOM /JIsl PEeIICHUs MPAKTUUECKUX 3a7a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIAJCHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpass  BKJIIOYAET:
OCHOBOITOJIATalOIIME TMOHATHS (XMMHYECKHUH 3JEMEHT, aTOM, JJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHYTas U COKpAIlCHHAs), MOJIb, MOJIIpHas
Macca, MOJISIpHBIM 00BEM, YIJIEpOJHBIA CKeleT, (QYHKIMOHAIbHAS TpymIa,
pajuKai, U30MepHs, U30MEPbI, TOMOJIOTHYECKUI Psll, TOMOJIOTH, YTIJIEBOJOPOIbI,
KHCIIOPOJ, M a30TCOAEPKAUIUE COCAUHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpHs CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3ak0OH COXpaHEHHUs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUH S3bIK XHMHH; MHUPOBO33PEHUYECKHUE 3HAHMS,
JeXallue B OCHOBE NOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTH XHMHYECKHUX
ABJICHUM, (PAKTOJIOIMYECKUE CBEIEHUS O CBOMCTBAaX, COCTAaBE, MOJYyYECHHH H
0€30MacHOM HCIIOJIb30BAHUN BAXKHEMILUX OpPraHMYECKHUX BELIECTB B OBITY U
IIPaKTUYECKOM AEATEIBHOCTU YEJIOBEKa,;

c()OPMHPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEPHbIE MPU3HAKU MOHSATHUH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS MpU
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAILICHUI OPraHUYECKUX COCIMHEHHUI;

c(OPMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XWMUYECKYI0 CHUMBOJUKY JUIS
COCTaBJICHUS] MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIICHHOI)
dopMysl  OpraHMYECKMX BEUIECTB M YPaBHEHMH XUMHYECKHX pPEaKIUil,
M3rOTaBIMBATh MOJEIHU MOJIEKYJ OPraHMYEeCKUX BEUIECTB ISl WIUTIOCTPALUUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAMIEKHOCTh H3YUEHHBIX
OpraHMYECKMX BEUIECTB IO HMX COCTaByY M CTPOCHHUIO K ONPEAEICHHOMY
KJIACCY/Tpynne COE€IUHEHUN (YIJIEBOJOPOIbl, KHUCIOPOA U a30TCOJAEpXKaIlHe
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHbIE COEIWHEHHUS), JaBaTh MM Ha3BaHUS IO
cucrematnueckoir HomeHknatype (IUPAC), a takke NpHUBOAWTH TPHUBHAIBHBIC
Ha3BaHUS OTACJIBHBIX OPraHWYECKUX BEIIECTB (ITWUJIEH, NPOIWJIEH, AlETUIIEH,
ATUJICHTJIMKOJb, TIMUEPHUH, (EeHOJ, (opManblIerul, aleTaabierui, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAs KUCIIOTa, CTEApUHOBAs KUCJIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJTt0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHSI ONpPENEsTh BHJbI XUMHUYECKOW CBSI3HM B
OpPTraHUYECKUX COCTUHEHUSX (OJIMHAPHBIC U KPATHBIE);



c(hOPMHUPOBAHHOCTh YMEHUS TPUMEHSTH TIOJIOKEHUS TEOPHH CTPOCHUS
oprannveckux BemecTtB A. M. bytiepoBa a1t 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH COXPAHEHHUS MACChl BEIIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMI  XapaKTepu3oBaThb  COCTaB, CTPOCHUE,
bu3NYecKue M XWMHYECKHE CBOWCTBA THIHMYHBIX MPEJACTABUTEICH pPa3IMIHbIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STWJICH, MPOMUJIEH, AllCTUJIEH,
oyranuen-1,3, metunOyraauen-1,3, OeH30JI, METaHOJ, 3TAaHOJ, STHJICHIJIHKOJIb,
IIIMLIEPUH, (EHOJI, alleTalbJIeru, MypaBbUHAsg W YKCYCHAasl KHUCJOTHI, IJIIOKO3a,
Kpaxmas, HeJII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPaBHCHHSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
WCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YTJIEBOJIOPOIHOTO
coipbsi (He(pTh, NPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TMEepepadOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OPMHPOBAHHOCTh YMEHHHA TIPOBOJUTH BBIUYMCIACHUS TIO0 XHUMHYCCKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIWYECTBA MCXOAHOTO BELIECTBA WJIM MPOAYKTa
peakiuu MO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO W3 HCXOJHBIX
BEII[ECTB MJIU MPOJAYKTOB PEaKIIUN);

chOpMHPOBAHHOCTh YMEHHUH BJIAJIETh CHUCTEMON 3HAaHUM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUHU MPU U3YUYEHUH BEIIECTB U
XUMUUYECKUX SIBJICHUHN (HaOIOfeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUSA Il TPUHSTHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsiX, CBS3aHHBIX C BEIIECTBAMH U UX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOIaTh MTPaBUJIA MTOIB30BAHUS XUMUYECKOM
NoCcyIol U J1abopaTOPHBIM OO0OpPYJOBAaHHEM, a TakXKe MpaBuia OOpalleHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO J1aO0OpPaTOPHBIX
XUMUYECKUX OIBITOB,;

c(OPMHPOBAHHOCTh yMCHHUH TUIAHUPOBATH W  BBIMOJTHATH XUMHUYCCKUN
AKCTIIEPUMEHT (TTpEBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpEeBaHUU, NOJIyUEHUE
ATUJIEHA W HU3YyYCHHE €ro CBOWMCTB, KA4Y€CTBEHHbIC PEAKIMU OpPraHUuYECKHUX
BCIIECTB, JCHATYypaIusi OCJIIKOB NMpW HArpEeBaHHH, IBETHHIC PEAKIIMU OCJIKOB) B
COOTBETCTBHUM C TMpaBWJIaMH TEXHUKH O€30MAaCHOCTH TP OOpallieHuu ¢
BEIIECTBAMU M JIaOOpaTOPHBIM OOOPYJIOBAHUEM, TIPEJACTABIATh PE3YJIbTaThI
XUMHUUYECKOTO DJKCIepUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GOpMyITUPOBAThH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(OpMAIUIO, TOIYyYaeMyK0 U3 Pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM
uHpopmaiuu, MIHTepHET U ApyTrUx);



chOPMHPOBAHHOCTh ~ YMEHHH  COOMIOAaTh  MpaBWia  DKOJIOTHYECKU
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY M TPYAOBOW MACATEIBHOCTH B IIEIAX
COXpPAaHEHHSI CBOErO 3J0POBbS M OKPYXKAIOLIEH MPUPOIHON CpeAbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUS Ha JKUBBIE OPraHU3MBbI OINPEIEICHHBIX OPraHUYECKHUX
BEIECTB, MOHUMas cMbica Tokazatens [1JIK, moscHsATh Ha mpuMepax CrocoObI
YMEHBIICHUSI W NPEAOTBPALLICHUS WX BPEAHOrO BO3JACHCTBUS HA OPraHU3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHHUE
NPUMEHATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIIHBIX METOJaxX ITO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHEMBIX ¥ CHA0OBUASIIUX OOYYaIOIUXCS: YMEHHE HCIIO0Ih30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiinsa nis 3anmucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOEHUSI Kypca «OOmas U HeopraHuyeckas
XAMUSD) OTPAXkKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XHWMHYECKOH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHPA, pPOJIM XHUMHUM B IIO3HAHWUU SBIICHUU
npuposibl, B (GOPMUPOBAHUM MBINUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHATBLHOM TPAaMOTHOCTH, HEOOXOAMMOM JJIsI PEIICHUs TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAaHWUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE TOHATUSA (XMMHYCCKUN DJIEMEHT, aToM, H30ToIm, S-, P-, d-
AJIEKTPOHHBIE OpPOMTAIM aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJISIPHBIM O0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUSI, XUMHYECKAsI CBS3b
(KoBaJICHTHAs, HOHHAs, METAJUIMYECKasl, BOJIOPOIHAS ), KpUCTAITMYCCKAS PEIICTKA,
TUIIBI  XUMHYECKUX  pEaKUUM, PACTBOpP, DJIEKTPOJIUTHI, HEDIJICKTPOJIUTHI,
AJICKTPOJUTUYECKAS] JTUCCOLMAINSA, OKHUCIHUTEIb, BOCCTAHOBHUTED, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (TEOopHs
AJIEKTPOJIUTHYECKOU Auccouranuu, nepuoandeckud 3akoH . M. Menneneena,
3aKOH COXPaHECHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHHUS SHEPTUU
MpY XHMHUYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM SI3BIK XUMUHU,
MHPOBO33PEHUYECKHE 3HAHMS, JIeKAIIMEe B OCHOBE MOHUMAHUSA NPUUYUHHOCTU U
CUCTEMHOCTH XUMHYECKUX SIBJICHHUH, (haKTOJIOTMYECKUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU ¥ 0€30MacHOM MCIOJIb30BAHUM BXKHEHIITUX HEOPTaHUYECKUX
BEII[ECTB B OBITY M MPAKTUYECKOM IEATEILHOCTH YETIOBEKA;



c(OpMUPOBAHHOCTh YMEHHI BBISBJISATH XapaKTepHbIE MPU3HAKU TOHSTH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS MpPU
ONMCAHUM HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALLECHUI;

C()OPMUPOBAHHOCTh YMEHHMM HCIOJIb30BATh XHMHUYECKYI0 CHMBOJUKY JUIS
cocTaBieHHs] (OpPMYJ BEIIECTB M  YPABHEHUH  XUMUYECKHX  PEAKIIH,
cuctematuieckytro HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIbHBIX
HEOpPraHWYECKUX BeEIeCTB (YrapHbIl ra3, YIVIEKHCIBIM ra3, aMMHak, ramicHas
U3BECTb, HETALIICHAs! U3BECTh, IUTHEBAS COJIA, IUPUT U IPYTHE);

c()OPMUPOBAHHOCTh YMEHUIN ONPEEISATh BAJIEHTHOCTh U CTEIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX PA3IMYHOTO COCTaBa, BUJ XUMHYECKOU
CBsA3M (KOBaJIEHTHAs, MOHHAs, METAJNINYECKAasl, BOJOPOHAs) B COCIUHEHUAX, TUI
KPUCTAJUIMYECKOW PEIICTKM KOHKPETHOTO BELIECTBAa (aTOMHAs, MOJEKYJSIpHas,
MOHHAs, METAJUIMUECKast), XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh MPUHAIIIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBY K OIpPEACIICHHOMY KJacCy/TpyIe
COEMHEHUH (TIPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCU/Ibl, OCHOBAHUS,
KHUCIIOTBI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEPUOIUYECKOrO 3aKoHa J1.
W. MenaeneeBa 1 1EMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOUTYIO0, OOBICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO0 (PYHKIUU;

C()OPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3yieMeHTOB 1-4 mnepuonoB Ilepuoanueckoil cucremsl
xumuueckux smemenToB [I. M. MenpaeneeBa, HMCIONB3ys IOHATHS «s-, P-, d-
DIEKTPOHHBIE opOuTanmy, «IHEpPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKUX JIEMEHTOB M UX COEIMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucremMbl XuMHIECKUX d1eMeHTOB /[]. M.
Menpaeneena;

cOPMHPOBAHHOCTh ~YMEHHMM  XapaKTepu3oBaTh (ONUCHIBaTH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEUIECTB  PAa3IUYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKON CBSI3U MEX]y HEOPraHWuYeCKUMHU
BEILECTBAMH C IOMOILBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKLIMIA;

c(OPMUPOBAHHOCTh YMEHHS KIaCCHU(PUIMPOBATH XUMUYECKHE PEAKLUU IO
pa3IMYHBIM TPHU3HAKAM (YUCIY U COCTaBYy pPEArupyroliMX BEUIECTB, TEIIOBOMY
addexTy peakuuu, U3MEHEHHIO CTEMEHEW OKHUCICHHS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHM COCTaBIISAITh YpPaBHEHUS PEaKUUN PpPa3InYHbIX
TUIIOB, TIOJTHBIE M COKPAILLCHHBIC YPABHEHUSI PEAKIMII HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKIUU UAYT JO KOHIIA;



c(OPMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUECTBEHHbI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BEIIECTB, pPAaclO3HABaTh
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHM  PACKPHIBAaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIHMI MOCPEACTBOM COCTABJIEHUS 3JEKTPOHHOrO OasiaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3TuYHbIX (PAaKTOPOB; XapaKTEep CMEIIECHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCHUMOCTH OT BHeIlIHero Bo3zzaeicTeus (mpuniuin Jle [larense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHUMHUECKHE TPOIIECCHI,
JIekKAIME B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHS] CEPHOM KHCIOTHI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUA 00 OOIMUX HAYYHBIX MPHUHIUIAX U
HKOJIOTHYECKUX MPOOJIEMaX XUMUYECKOT0O IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIEHHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JOJsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHUW ra3oB
IPU XMMHUYECKUX PEAKIUAX, MAaCChl BEIIECTBA WM 00BEMa ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKlUu
BEILECTB, TEIJIOBOro 3¢ (deKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUIIa MOJIb30BAHUS XUMUYECKOM
MOCYJIO W J1TabOpaTOpHBIM O00OPYTOBAaHMEM, a TakK)Ke MpaBuia OOpalleHus c
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBIOJTHEHHUIO J1a0OpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBINOJHATh XUMHUYECKHUI
AKCHEPUMEHT (Pa3JIOAKEHUE MEPOKCUIA BOJOPOJa B MPUCYTCTBUM KaTAIA3aTOPA,
ONPENENIEHUE CpEelbl PacTBOPOB BELIECTB C IOMOIIBK)  YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3IUYHbIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKON peakluu,
peaklud MOHHOTrO OOMEHAa, KayeCTBEHHbIE pEaKUuu Ha cyib(par-, kapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHWUS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a1a4 0
TeMaMm «Metamey U «Hemeramib»y) B COOTBETCTBHHM C TPaBUJIAMHU TEXHUKH
0e30macHOCTH TIPH OOPAIICHUU C BEIIECTBAMHU U JIAOOPATOPHBIM 000PYIOBAHUEM,
NPEACTABIATh PE3YNbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (GOpMe 3amucH
YpaBHEHUN COOTBETCTBYIOLIMX peakuuii U (OpMyYIUpOBATh BBHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(OpMAIUIO, TOIYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 ApyTrux);



chOPMHPOBAHHOCTh ~ YMEHHH  COOMIOAaTh  MpaBWia  DKOJIOTHYECKU
[EJIeCO00Pa3HOT0 TOBEACHUA B OBITY M TPYIAOBOM JAEATEIBHOCTH B LEJSAX
COXpPAaHEHHSI CBOErO 3JI0POBbS M OKPYXKAIOLIEH MNPUPOJHON CpEIbl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBUS HA KUBbIC OPraHU3Mbl ONIPEACIICHHBIX BEIIECTB, HOHUMAs
cmbicit nokazarens IIJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBIICHHS U
IIPEAOTBPALLIECHUS UX BPEAHOTO BO3ACUCTBHSI HA OPraHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX [OCTYIHBIX METOJAaX IIO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CIETBIX M CIAa0OBUAAIIMX OOYYaIOUIUXCA: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHuit JI. bpaiins mis 3anmvcu XUMHAYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuyecTBo yacoB

HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIE (LM (POBbLIE)
Ne /i Konrpoabnsie | Ilpakruueckue

NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE pecypchl

padoThI padoThI

Pa3nen 1. TeopeTnyeckue OCHOBBI OPraHHYeCKOH XHMUH

[IpenMeTr opraHu4ecKo XMMUU. https://academy-

11 Teopus cTpoeHUs OpraHUYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenuHenuit A. M. bytieposa Sele-4e24-ac02-efb16fa49f6a
Htoro no pazneny 3
Paznen 2. YriieBogopoasl

IIpenenbHbIe YrIE€BOAOPOIBI — https://academy-

2.1 pedl yr P 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATKATbL ec23-473c-h3d7-ed82fcaddd02
HenpenenbHble yriaeBo10pOabL: https://acaderny-

2.2 pedl yr AOPOAIBL: 6 0 1 content.apkpro.ru/lesson/4038171e-
AJTIKCHDL, ATTKATTHCHDL, AJTHHET 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApoMaTHYEeCKHE YTIIEBOIOPOIBI 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
II
24 PUPOUIRIC HCTOHHHIH 3 1 0 https://lesson.edu.ru/04/10
YIIEBOIOPOIOB U UX MepepadoTKa
Hroro mo pasneny 13
Pa3nen 3. Kuciopoacoaep:kamue oprannueckne coeInHeHus!
https://academy-
3.1 Crpret. Genon 3 0 0 content.apkpro.ru/lesson/5439c18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b6f-bf84-c04fad 71694f

Anbnerunsl. KapOoHOBBIE KUCITOTHI.

https://academy-

3.2 C 7 content.apkpro.ru/lesson/8664b319-
AIOXHBIC SGHPbI Oba3-4945-b076-ch7ae5858090
https://academy-
3.3 VrieBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Htoro no pazneny 13
Pa3nen 4. A3oTcoaep:xainiue oOpraHnvecKue coeaTuHeHust
https://academy-
4.1 Amunbl. AMUHOKUCIOTBEL. benkn 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro no pazneny 3
Paznen 5. BoicokoMoJieKy/IsipHbIe COeIUHEHUS
5.1 ITnactmaccel. Kayuykn. Bomokna 2 https://lesson.edu.ru/04/10
Hroro no pazneny 2
OBIIEE KOJIMYECTBO HACOB I10 34

[NPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KIIACC

KoanuyecTBO 4yacos DJIeKTPOHHbBIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (ipp )
NporpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUH
Crpoenue atoMoB. [lepuonnueckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUYCCKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB /I. 1. MenjeneeBa
1.2 XUMUYECKUE PEaKIIuU 6 1 1 https://lesson.edu.ru/04/10
C .M §)
1.3 TPOCHHC BEIICCTRA. MHOroobpasue 4 0 0 https://lesson.edu.ru/04/10
BEILECTB
Hroro no pazaeny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannueckasi XuMust
2.1 MeTtaminl 0 https://lesson.edu.ru/04/10
2.2 HemeTamier 1 https://lesson.edu.ru/04/10
2.3 CBA3L HEOPTaHMYECKIX 1 OPTAHHHECKHX 2 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Hroro no paszneny 17 https://lesson.edu.ru/04/10
Pa3znen 3. XuMus ¥ KU3HL
3.1 XUMUS U )KU3HDb 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazaeny 4
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3zoBaTesibHbIE pecypchl
padoThI padoThI
[Ipenmer opraHn4ecKor XuMuH, https://academy-

1 e¢ BOSHMKHOBCHHE, Pa3BUTHE H 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAYCHHE 5ele-4e24-ac02-efb16fa49f6a
Teopust cTpoeHUs OPraHUYECKUX https://academy-

2 coenuHenuii A. M. bytneposa, 1 0 0 content.apkpro.ru/lesson/c935a58c-
e¢ OCHOBHBIE MOJIOKECHUS ab0e-4¢59-9dcf-20517ae4b52¢
[IpencraBnenue o
KJIaCCHU(UKAIIUU OPTaHUYECKUX

https://academy-

3 petects. Homerkarypa 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucTemaTuecKas) u e1a9-410f-b8be-b4ch589aeadl
TPUBHUAJIBHBIC HA3BAHUA
OpPTaHHYECKUX BEIECTB
AJKaHBI: COCTaB M CTPOCHUE https://acaderny-

4 . ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
TOMOTIOTHHCCKIH pAL ec23-473c-h3d7-ed82fcaddd02
MeraH 1 3TaH — IpOoCTEnIIne itps:/lacaclemy-

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPEACTABUTCIH TKAH0B ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB M CTPOCHUE https://academy-

6 . ’ 1 0 0 content.apkpro.ru/lesson/4038171e-
cBoncTBa 4158-4bd1-ae98-18dc1cfh9399

7 THIICH U HPOIIIEH — 1 0 0 https://lesson.edu.ru/04/10

IIPOCTEUIIINE IIPEICTABUTEIN



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

AJIKCHOB

[IpakTuueckas padora Ne 1.

https://academy-

8 «Ilonydenue sTuneHa u content.apkpro.ru/lesson/53cd2379-
M3y4YEHHE €r0 CBOMCTBY 2a45-43b1-9f67-7ebcdaf03ce0
Ankanuensl. byranuen-1,3 u

0 -1,3.11

9 METHIDYTatier OILyHICHHE https://lesson.edu.ru/04/10
CHHTETUYECKOTO KaydyKa
PE3UHBI
AJIKUHBI: COCTaB U OCOOCHHOCTH

10 CTPOCHILL, FOMOHOFHtieCKPiH A https://lesson.edu.ru/04/10
AueruieH — npocTermuni
NPEICTaBUTEIb ATKUHOB
Brruncnenus mo ABHCHUIO httDS://academV-

11 . yp content.apkpro.ru/lesson/7dada027-
XHMITICCKOH peaKtim 8448-418f-H416-fbaledd4ab6d
ApeHsI: 6EH30I1 U TOTYOI https://academy-

12 Tp ] Yol content.apkpro.ru/lesson/d86d7d00-

ORCIIAHOCTL aperon d5b4-491d-aded-c3ddal9feefs
['eHeTnyeckast CBS3b

13 YHICBOLOPOROB, https://lesson.edu.ru/04/10
NPUHAISKAIINX K Pa3IMIHBIM
KJlaccam
[IpupoaHbIe HCTOYHUKH
YTJIEBOJOPOAOB: IPUPOIHBIN ra3

14 U TIONTyTHBIE HETSHbBIE Ta3bl, https://lesson.edu.ru/04/10
He(Th U MPOIYKTHI €€
nepepadoTKu
IT

15 PHPOJHBIC HETOTHIIH https://lesson.edu.ru/04/10

YIJI€BOIOPOAOB: IPUPOIHBIH ra3



https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

¥ TIOTTYTHBIC HE(PTSHbIE Ta3bl,
HE(TH U MPOYKTHI €€
nepepadoTKu

KonTtponbHas pabora o

16 https://lesson.edu.ru/04/10
paszzaeny «YTriaeBoIopoabh»

[IpenenbHbIe OTHOATOMHBIE https://academy-

17 CIIUPTHI: METAHOJ U STAHOJL. content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBsizb 7440-4b6f-bf84-c04fad71694f
MHoroaToMHbI€ CIIUPTHI: https://academy-

18 PThE: content.apkpro.ru/lesson/461aa9c8-
STHICHITTHIOTD M LIHUCPHH c0ef-4827-a8e5-d12a0bedc826
@DeHOII: CTPOEHUE MOJIEKYJIBI, https://academy-

19 ¢du3nUecKre 1 XUMHYECKHE content.apkpro.ru/lesson/649883h8-
CBOICTBa, IPUMEHEHNE 7¢5f-416-896e-10a2278b08f1
Anpaerupl: GopManbIeru 1 https://academy-

20 ' X content.apkpro.ru/lesson/8664b319-
AUCTAILACTHA. ALCTOH Oba3-4945-b076-ch7ae5858090
OIHOOCHOBHBIE MTPEEIIbHbBIE https://academy-

21 KapOOHOBBIEC KHCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHASA U YKCYCHast 3438-4b57-a3ec-ba0f9fe63c0d
[IpakTuueckas padora Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-
KHUCJIOThD) 386d-444a-8de3-7efba8b98cdb
CreapuHOBas U OJICMHOBAs

23 KHCJIOTBI, KaK IPEICTaBUTEIN https://lesson.edu.ru/04/10
BBICIIINX KapOOHOBBIX KHCIIOT
MpbLa KaK coiau BBICIIUX

24 KapOOHOBBIX KHUCIIOT, UX https://lesson.edu.ru/04/10

MOIOIIIeE IEUCTBUE



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Crnoxxusle 3(hupbl Kak
NIPOM3BOIHBIE KaPOOHOBBIX

https://academy-

25 I content.apkpro.ru/lesson/71ac43f2-
ICHCIIOT. & HAPOTHS CIONCHRX a0d4-4945-a0eb-1e59cd5F4dof
3¢hupoB
>KI/I bI. THU OJIN3, IPUMCHCHUC https://academv—

26 5 PpI: THIAP - 1P ’ content.apkpro.ru/lesson/71ac43f2-

HOJIOTHHCCKad POIIb AKMPOB a0d4-4945-a0eb-1e59cd5f4dof
YFJ'IGBOI[HZ COCTaB,
knaccudukanus. Bakuenmme https://acadenmy-

27 _' content.apkpro.ru/lesson/709ce43a-
TpEACTABUTCIIH. TIITOKO34, deb6-4281-963b-01d2e212d4d0
bpykTo3a, caxaposa
K

28 PAXMAI M IEILITION03a KAk https://lesson.edu.ru/04/10
HPUPOAHBIE ITOJTUMEPDI
KonrponbHas pabora no

29 pasiely https://lesson.edu.ru/04/10
«Kucnopoaconepxarmue
opraHqucm/Ie COCIUHCHUS

https://academy-
30 AMUHBI: METUJIAMWH U aHUIAH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMI/IHOKI/ICHOTBI KakK
am(OoTepHbIE OpraHUYECKHe https://academy-

31 p p 5 content.apkpro.ru/lesson/c2f2f3d7-
COCAMHCHMA, HX DHOIOTMICCKOS 43d1-4873-ace0-78eca6009628
3HAUYUCHUC. HCHTI/IJIBI
benku xak npupoHbie https://academy-

32 BBICOKOMOJIEKYJISIPHbIE content.apkpro.ru/lesson/c2f2f3d7-
COeTUHEHUS 43d1-4873-ace0-78eca6009628
O

33 CHOBHDIC HOHATHA XUMIH https://lesson.edu.ru/04/10

BBICOKOMOIJICKYJIIAPHBIX



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10

COCIMHEHUN

OCHOBHBIC METOJBI CUHTEC3a

34 BHCOKOMOH? KYIIPHBIX 1 https://lesson.edu.ru/04/10
coeguHenuii. Ilnactmaccel,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://lesson.edu.ru/04/10

11 KIIACC

KoauuyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Kourpoabusie | Ilpakruueckue
n/n Bcero U3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypcbl

XUMHYECKHUH IJIEMEHT. ATOM.

1 1 0 0 https://lesson.edu.ru/04/10
DneKTpoHHask KOHPUTypalus aTOMOB
Ilepnonnueckuit 3akoH u Ilepnonnueckas
cucTeMa Xxummudeckux anemeHTos 1. U.

2 . 1 0 0 https://lesson.edu.ru/04/10
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYECKHUX IJIEMEHTOB U UX
COCIMHEHUH 110 TPYIIaM U TIEPHOIAM.

3 byl P 1 0 0 https://lesson.edu.ru/04/10
3HaueHue MepruoINIECKOro 3aKoHa U
CHUCTEMBI XUMHUYECKUX jieMeHTOB J[. 1.
MenzeneeBa B pa3BUTHH HAYKH
CrtpoeHue BelecTBa. XuMHUUYECKasi CBsI3b,

4 e¢ BUJIbl; MEXaHU3MBbl 00pa30BaHUS 1 0 0 https://lesson.edu.ru/04/10
KOBAJIEHTHOM CBSI3U. BogopoiHast CBA3b
BaneHTHOCTB. DNEeKTPOOTPHUIIATETHHOCTb.
Crenenb okucnenus. Benjecta

5 1 0 0 https://lesson.edu.ru/04/10
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOCHHS
[ToHsITHE O NUCTIEPCHBIX CUCTEMAX.

6 HcTuHHBIC ¥ KOJUTOUIHBIC PACTBOPHI. 1 0 0 https://lesson.edu.ru/04/10

MaccoBast 107151 BEIIECTBa B pacTBOPE



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
['eneTnyeckas CBA3b HEOPraHUUECKUX
BEILECTB, Pa3JIUYHbIX KJIACCOB

https://lesson.edu.ru/04/10

Krnaccudukanusa XuMA4ecKux peaxkiuii B
HEOPraHWYECKOM U OpraHn4YeCcKOn
XUMHUU. 3aKOH COXPAHEHUSI MacChl
BEILIECTB; 3aKOH COXPAHEHUS U
MIPEBPAIICHUS SHEPTUH MPU XUMHUYECKUX
peakuusax

https://lesson.edu.ru/04/10

CxkopocTts peakuuu. O6patumbie
peakuyuu. XMMHYECKOE PABHOBECUE

https://lesson.edu.ru/04/10

10

[IpakTuyeckas padora Ne 1. «Bnustaue
pa3INYHbIX (DaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKLIAN»

https://lesson.edu.ru/04/10

11

DNeKTpoIuTHYECKas JUCCOIMALUS.
[Tonsitue o BoopoaHoM nokasarene (pH)
pactBopa. Peakiiun nonHoro oomMeHa.
I'uaponus opraHuveckux u
HCOPTraHNYCCKUX BCIICCTB

https://lesson.edu.ru/04/10

12

OKHUCIUTENBHO-BOCCTAHOBUTEILHEIE
peakmuu. [Tonarue 06 rmexTpoause
pacIuiaBoB ¥ pacTBOPOB COJIEH

https://lesson.edu.ru/04/10

13

KontponbHas paboTa mo pazaery
«TeopeTndeckre OCHOBBI XHMHID)

https://lesson.edu.ru/04/10

14

Mertaiuibl, UX MOJIOXKEHHE B
[Tepuoanueckoit cucTeMe XUMHUECKUX
anemenToB JI. 1. Menaeneepa u
0COOCHHOCTH CTpOeHUs aToMOB. O01He

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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(bI/ISI/I‘iCCKI/IC CBOMCTBa METAJJIOB

15

CrnnaBel MeTaJIOB. DJIEKTPOXUMUYECKUI
P HANIPSKEHU METaIOB

https://lesson.edu.ru/04/10

16

XUMHYECKHEe CBOMCTBA Ba)KHEHUIIINX
METaJUIOB (HATPHH, KA, KaJIbLIUH,
MarHui, aJIIOMUHUN) U KX COCTMHCHUI

https://lesson.edu.ru/04/10

17

XuMU4YecKre CBOMCTBA IIUHKA, JKelle3a U
HUX COeIUHEHUN

https://lesson.edu.ru/04/10

18

XHUMUYECKUE CBOMCTBA XpOMa, MEJIM U UX
COETUHEHUN

https://lesson.edu.ru/04/10

19

[IpakTuueckas pabota Ne 2. "Pemenue
IKCIIEPUMEHTAIILHBIX 337124 110 TEME
«Mertamib»"

https://lesson.edu.ru/04/10

20

HeMeTaJ'IJ'II)I, UX IMOJOKECHUEC B
[lepuoanueckoii cucteMe XMMUYECKUX
anemenToB /I. 1. Menpeneera u
0COOEHHOCTH CTPOCHHUS aTOMOB

https://lesson.edu.ru/04/10

21

®u3nYECKre CBOKMCTBA HEMETAIIOB.
ANIOTponus HEMETaJIOB (Ha IpuMepe
KHCJIOpo/ia, cephbl, pocdopa u yriepoaa)

https://lesson.edu.ru/04/10

22

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI
1 UX COEeTMHEHUN

https://lesson.edu.ru/04/10

23

XuMHUYecKue CBOMCTBa a30Ta, pocodpa u
HUX COeIUHEHUN

https://lesson.edu.ru/04/10

24

XHUMHUYECKUE CBOMCTBA YIIIEpOa,
KpEMHUA U UX COG}II/IHGHI/Iﬁ

https://lesson.edu.ru/04/10

25

[IpuMeHeHnEe Ba)XHEUIINX HEMETAIIOB U
UX COCIMHECHUU

https://lesson.edu.ru/04/10
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26

O0001IeHrEe ¥ CUCTEMATH3als SHAHNUH
no teMe «Hemeramier»y. Beraucienus 1o
YPaBHCHHUSIM XUMHUYECKHUX PEAKINHA U
TEPMOXHUMHYECKUE PACUCTHI

https://lesson.edu.ru/04/10

27

[IpakTrueckas padota Ne 3. «Pemenue
IKCIEPUMEHTAIBHBIX 337124 110 TeMe
"Hemertanmsi'"»

https://lesson.edu.ru/04/10

28

KonTponbHas padborta no temam
«Metamey U «HemeTamis»

29

HeOpFaHI/I‘ICCKI/IC H OPraHu4CCKHUC
KHCJIOTHI. HeOpFaHI/IquKI/Ie n
OpraHn4CCKUC OCHOBAHUA

https://lesson.edu.ru/04/10

30

AMpoTepHBIC HEOPTaHUICCKUE U
OPraHUYECKUE COCTUHEHUS.
['eneTnueckas cBsi3b HEOPTaHUYECKUX U
OPraHUYECKHUX BEILECTB

https://lesson.edu.ru/04/10

31

Ponps xuMuu B obecrieueHuu
JKOJIOTUYECKOU, JHEPIreTUUECKON U
MUIIEBOM 0€30MaCHOCTH, Pa3BUTHH
METUITIHEI

https://lesson.edu.ru/04/10

32

[IpencraBienust 06 00X HAYYHBIX
MPUHIIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS
BaXXHEHIITNX BEIIECTB

https://lesson.edu.ru/04/10

33

YennoBek B MHPEC BCIICCTB U MaTCPHAJIOB

https://lesson.edu.ru/04/10

34

XHMHS U 310pOBbE YEIIOBEKA

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB ITO
[NPOT'PAMME

34
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YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YHEHUKA

Xumws, 10 kimace/ IN'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A., AknuonepHoe 061ecTBo «3maTeascTBo
«IIpoceemenune»,2021 r

Xumwus, 11 knace/ IN'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A., AkironepHoe o61iectBo «3naTeabcTBo
«IIpocemenuner»,2021r.

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

Xumusi(0a30BbIiypoBeHb ). Peannzaius oOpazoBanus: MeToaudeckoe nocooue ais yuurens / Kasepuna A. A., [luuyruna
['.B.; mox pen.I'. B. Iluayrunoii. M. : ®I'BHY «UucTuTyT cTpaternn pa3zsutust oopasosanust PAOy», 2022 81 c.:ui.
HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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