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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YPOBHE CpeaHero oOmiero o0pa3oBaHMs
pa3pabotana Ha ocHoBe demepanpHOoro 3akoHa or 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit @enepanuny», TpeOOBAHUM K pe3ybTaTaM OCBOCHUS
dbenepanpbHOi 00pa30BaTEIBLHONM IPOrpPaMMBI CpPEIHET0 oO0Iero o0pa3oBaHUS
(®OIT  COO), mnpencraBieHHbx B  DeaepaibHOM  TOCYAAPCTBEHHOM
oOpazoBatenpbHoM ctangapre COO, c¢ yuérom KoHuenmuu mnpenojaBaHus
y4eOHOro mpeamera «XuMmus» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoit
denepanuu, peaNlu3yoOMUX OCHOBHBIE 00pa3oBaTeNbHbIE MPOTPaMMbl, U
OCHOBHBIX TONOXeHUW «CTpaTernn pa3BUTUS BOCNHUTaHUS B Poccuiickoi
Oenepanuun Ha nepuon a0 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOJ0B K pa3pabOTKe MpOorpaMMmbl MO XHUMHH, K OINPEIEICHUIO
oO11iei cTpaTerun 00y4YeHuUsl, BOCIIUTAHUS U Pa3BUTHUSL 00YUaAIOIINXCS CPe/ICTBaMU
y4yebHoro npenmera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBHIIH
koHuenrtyanbHble nojoxkeHus OI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJIEpKaHMsl, PE3yJIbTaTOB OOy4YeHUST U TPeOOBaHUI K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHON  OpPTraHU3aIliK, SBISETCS HEOTHEMIIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIUM JTalNoOM peaju3aludd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
LETIOCTHOM CHUCTEME XUMHUYECKOro oO0pa3oBaHUsA. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOBI, (HOPMUPOBAHUSI MUPOBO33PEHUS U O0IIEH KYJIbTYpPHI
YeJIOBEKa, a TaKXe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO M TNpUPOAHON cpene. Peanmusyercss xumudeckoe oOpa3oBaHUE
oOyyaromuxcsi Ha YpOBHE CPEIHEro 00IIero o0pa3oBaHusl CpeliICTBAMU Y4e€OHOTO
npeaMera «XHUMHS», COJEpKAHME U TIOCTPOCHHE KOTOPOro OIpeeTeHbl B
nporpaMMe MO XUMHUU C Y4E€TOM cChnenupUuKd HAyKH XUMUH, €€ 3HAUCHUS B
MO3HAHUU TPHUPOJABl U B MATEPUAIBHOM >KM3HM OOIIECTBAa, a TAKXKE C y4ETOM
o0ImUX 1eNed W MPUHIMIIOB, XaPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CHCTEMBI cpeaiHero ooimiero oopasoBanus B Poccuiickoit deaepanum.

XuMusl Kak 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpaeT ocoOyI0 poJyib B
COBPEMEHHOW LHUBWIN3AINHU, B CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHKUE PALIMOHATILHOTO HAYYHOT'O MBIIIICHUS,
B CO3/IJaHHUE€ IETTOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJBl U YeJIOBEKa, KOTOpoe (PopMHUpyeTcss B XMMHUU Ha OCHOBE NMOHMMAaHUS



BEIIIECTBEHHOI'O0 COCTaBa OKPYKAIOUIET0 MHUpPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHHUEM BEILIECTB, UX CBONCTBAMHU U BO3MOKHBIMH O0JACTAMU IPUMEHEHHUS.

TecHO B3aUMOJIEUCTBYSI ¢ APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMON YaCThI0 MUPOBOU KYJIbTYpPbl, HEOOXOIUMBIM YCIIOBHEM YCIEUIHOTO
TpyAa W JKU3HU Kaxjoro wieHa oOmectBa. CoBpeMeHHass XUMHUsI KaK Hayka
co3ujlaTeNibHas, KaK HayKa BBICOKMX TEXHOJOTHUM HalpaBlieHA Ha pelIeHue
r00adbHBIX TPOOJEM YCTOMYMBOIO pPAa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUILIEBOM, SKOJIOrHYECKON 0€30MacHOCTH U OXPaHbI 3/I0POBBSI.

B cootBercTBUM ¢ OOIIMMHM UENSIMH W MOPUHIUIIAMH CpEAHEro oOIero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi yPOBEHD
M3YUYCHHS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyyarommxcsi, HEOOXOJUMYI0 UM ISl  BBIPAOOTKA  MHUPOBO33PEHUECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IPOJIOJHKEHUS
00pa3oBaHus B pa3IUYHBIX 00JIACTIX, HE CBSA3AHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocrapnsiomiuMu  peamMeTa  «XUMHS»  SBISIOTCS  0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOlas M HEOpPraHUYecKas XHUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKu: cHUCTEMa
3HAaHUU MO HEOPTaHWYECKOW XMMHHU (C BKJIIOYEHUEM 3HAHHUUM U3 OOIIed XUMUM) U
OpraHn4eckoil xuMuu. @OpMUPOBAHUE JTAHHON CHUCTEMBI 3HAHUU NPU HU3yUYEHUH
npeaMera oOecrneurBaeT BO3MOXKHOCTh PACCMOTPEHUS BCErO0 MHOT000pasus
BEILIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa conepxkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpPraHu4vecKass XUMHsS» cPOpMHUpOBaHA B MpOrpaMMe MO XUMHUM HAa OCHOBE
CUCTEMHOT0 TOAXOJa K H3YUYEHHI0 Y4YeOHOTO MaTepuaiia M 0O0yCIOBIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpEAeTEHHBIX
TEOpPETUYECKUX YypoBHAX. Tak, B Kypce OpPraHMYeCKOW XHMHUHU BEIIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKUX M DIIEKTPOHHBIX
MpeACTaBICHU O CcTpoeHuu BemecTB. CBefeHUs 00 H3yd4aeMbIX B Kypce
BEILIECTBAX JAIOTCS B Pa3BUTUU — OT YTIJIIEBOJOPOJOB JO CIOXKHBIX OMOJOTHYECKU
aKTUBHBIX COeQUHEHMH. B Kypce opraHnyeckol XuUMHUM TMOJY4YalOT Pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEPBOHAYAIIbHbBIC
MPEJCTABICHUS] O XUMUYECKOU CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pPEAKIIUH.

[Ton HOBBIM yIJIOM 3peHUs B IpeaMere «XHUMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsd U3YUYEHHbIH Ha YpPOBHE OCHOBHOTO 0O0mIero o0Opa3oBaHUs
TEOpPETUYECKUIl Marepuan U (AKTOJIOTUYECKUE CBEICHHS O BELIECTBaX W
XUMUYECKor peakiuu. Tak, B yacTHOCTHU, B Kypce «OOmias u HeopraHuyeckas
XUMUS» OOyYalolUMCsl TPETOCTABISAETCS BO3MOXKHOCTH OCO3HATh 3HAYEHUE



MEPUOANYECKOr0 3aKOHA C OOIIETEOPETUUECKUX U METOJI0JIOTUYECKUX MO3UIINM,
ry0Xke TOHSATh HCTOPUYECKOEe H3MEHEeHuEe (YHKIUNA OTOro 3akoHa — OT
o0o0maroiie 10 00BSICHAIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHMK O BAKHEWIIMX BENIECTBAX, MX COCTaBE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XUMHYECKHUX PEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpOTEeKaHus pgomnoyHsercs B Kypcax 10 wm 11 kmaccos
AJIEMEHTAMH COJICPXKAHUS, HMEIOIMHUMHU KYJIbTYPOJOTHUYECKUM U TMPUKIATHOU
XapakTtep. OTH 3HaHHUS CHOCOOCTBYIOT IOHHMMAHHUIO B3aMMOCBS3U XUMHUU C
JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEIHHOM W MPAKTUYECKOU
JEATeIbHOCTU 4YeJOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K TMPOLECCY
TBOpYECTBA B 00JIACTU TEOPUM U MPAKTUUECKUX MPUTOKEHUN XUMHUU, TOMOTAIOT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIUBATH MH(OpPMALMIO U
MNPUMEHITh €€ Uil TONOJIHEHUSI 3HAHUW, pENIeHUS WHTEIUICKTYyaIbHBIX U
AKCIEPUMEHTANIbHBIX UCCIEA0BATEILCKUX 3a7a4. B 11enom coaepkanue yueOHOro
npeaMera «XHUMHS»  JAHHOTO  YPOBHS  M3YyYEHUSI OPUEHTUPOBAHO  Ha
dbopmMupoBaHUe y 00Yy4YarONIUXCSI MHUPOBO33PEHUYECKOM OCHOBBI Il MOHUMAaHUS
dunocodckux uaeH, TakUX Kak: MaTepualibHOE €JIMHCTBO HEOPTraHWYECKOro U
OpraHUYecKOro MHupa, OOYCIOBIEHHOCTh CBOWCTB BEHIECTB HX COCTAaBOM U
CTPOCHHEM, I[I03HABAEMOCTh MPUPOJHBIX SBICHUM MNYTEM OJKCIEPUMEHTA U
pelieHrus TMPOTUBOPEYUM MEXAY HOBBIMU (akTaMHM U TEOPETHUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIICHUU IKOJIOTUYECKUX MPOoOIieM, a
TaKke Mpo0eM cOepeXeHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHMSI HOBBIX
TEXHOJIOTUH U MaTepHUaJIOB.

B nmane pemeHus 3agad  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALNU
oOyyYaromuxcsi MPUHATHIE MPOTpaMMONM MO XUMHUM TOAXOJbl K OMNPEACIICHUIO
COJIEp>KaHMsI M TIOCTPOCHMSI TMpeAMeTa NpeaycMaTpuBalOT (OpMUPOBaHUE
YHUBEPCAIbHBIX YYEOHBIX JIEUCTBUN, HMEIOMUX 0a30BOo€ 3HAYCHHE IS
pa3IMUHBIX BHUAOB [IEATEILHOCTH: pEILICHUs] MpoOJieM, TMOUCKAa, aHalu3a W
00paboTku nHOpMaLNK, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUYECKON
U HUCCIEeI0BATEIbCKOU AEATEIbHOCTH, 3aHUMAIOIEH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUHU.

B mpakTtuke mnpenogaBaHMs XMMHHM Kak Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEJIHETO 00IIero 00pa3oBaHus, IIPU ONPEIEICHUN
COJIEpKATENIbHOW XapaKTepUCTUKU IIeJie M3y4YeHUs MpeaMeTa HampaBieHUEM
MEPBOCTETIEHHON 3HAYUMOCTH TPAJUIIMOHHO TMPU3HAETCS (HOPMUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak OO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATENIbHOCTU Y€JI0OBEKa M KAaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C



METOJUYECKOW TOYKHM 3pPEHUS TAKOM MOAXOJ K ONPEACIICHUIO Ielied H3ydeHus
MpeMeTa SBJISIETCS BIOJHE OMPaB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUsI TJIABHBIMHU IEJISIMU HU3YyYECHHS TMpeaMeTa
«Xumusi» Ha 0a30BoM ypoBHe (10 —11 ki1.) siBIAIOTCA:

e (GOpMHpPOBAaHHE CHUCTEMbl XHMHYECKHX 3HAHUM KaK  BaKHEHUIIEH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOM
JIeXKAT KIFOUEBBIE MOHSITHS, QyHIAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHUE W IMOHHUMAaHUE CYIIHOCTH JOCTYIHBIX
000011IeHNH T MHUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJICHHE C HCTOpHEH
WX Pa3BUTHS U CTAHOBIICHHUS;

e (opMupOBaHUE U PA3BUTHUE MPEACTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB M XUMHMUYECKUX PpEAKIUNA, HEOOXOIUMBIX IJisi NPUOOpPETCHUS
YMEHHUM OPUEHTUPOBATHCS B MHPE BEIIECTB W XUMHUYECKUX SIBJICHUH,
MMEIOIIUX MECTO B MIPUPOJIC, B MPAKTUUYECKON U MOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB ESITEIHLHOCTH, CBI3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHUEM XUMHUYECKOTO SKCIEPUMEHTa, COOJIIOJACHUEM IpaBUI
0e3ormacHOro oOpalleHus ¢ BEIeCTBAMH.

Hapsny ¢ atuMm, comepkaTenbHas XapaKTepUCTHKA IIeJIed U 3a]a4 U3y4YeHUsI
npeaMeTa B MporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHU NPUOPUTETAMHU B CUCTEME CpeaHero obmiero odpazoBaHus. CeronHs B
NpenojaBaHUM XUMUM B OOJNbIIEH CTENEeHH OTHAETCS  MPENNOYTEHUE
MPAaKTUYECKOM KOMIIOHEHTE COJepXKaHusi OOy4YeHUs, OpPHUEHTUPOBAHHOW Ha
MOATOTOBKY BBIIYCKHUKA 00I1€00pa30oBaTEIbHON OpraHU3ally, BIAJCIOLIEr0 HE
Ha0OpoM 3HaHWUM, a (PYHKIMOHAIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCOO0aMU U
YMEHHUSIMU aKTHUBHOTO TMOJIyYEHUS 3HAHUW U MPUMEHEHUS UX B PEaJbHOU >KU3HU
JUTSL pEIICHUS] TPAKTUYECKUX 3a/1au.

B cBs3u ¢ 3TUM mnpW U3yuyeHHH TpeaMeTa «XHUMUS» JIOMUHHPYIOIIEe
3HaYeHUE MPUOOPETAIOT TaKKE IIEIH U 3a]1auH, KaK:

afganTanus oO0ydYaroIIUXCs K YCIOBUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupoBaHUE  UHTEIUIEKTyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0OO0Opa30BaHUIO, COTPYHUUECTBY, CAMOCTOSITEILHOMY MPUHATHIO IPaAaMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYalMsSIX, CBI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dbopmupoBaHue y OOyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIETEHIIUI), MMEIINX YHUBEPCAIbHOE 3HAUYEHUE JMJISI Pa3lIMYHBIX BUJIOB
JEATeNbHOCTU: pelleHus MpodiieM, MoucKa, aHain3a U o0paboTku uHbOpMalnH,
HEOOXOJIUMBIX JiJii TPUOOPETEHHS ONbITa JAESITEIBHOCTH, KOTOpas 3aHUMAaeT
BAXXHOE€ MECTO B TO3HAHMM XUMHUH, a TaKXKe JJIsI OIEHKH C TMO3UIUH



IKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB W XUMHYECKHUX
MIPOIIECCOB HA OPTAaHU3M UYEJIOBEKA U IPUPOIHYIO CPEy;

pa3BUTHE MO3HABATEIHLHBIX WHTEPECOB, MHTEIICKTYATbHBIX W TBOPUYECKHUX
CrocOOHOCTEN 00yYaromMXcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS TI0 XUMHUHU B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMHU, UCIIOIH30BATh
COBpEeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJOTHH JJII TIONCKA W aHan3a y4eOHOU U
HAyYHO-TIOMYJISIPHOU WH(POPMAITUN XUMHUYIECKOTO COJICP KAHMS;

dbopMHUpOBaHUE U PA3BUTHE Y O0YUAIONUXCS ACCOMMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/IaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, TPHU IJIAHUPOBAHWHM W TPOBEACHUH XUMHUYECKOTO
DKCIIEPUMECHTA;

BOCMIUTAHWE Yy OOydJarommxcss YOSKIEHHOCTH B TyMaHUCTUYECKON
HAIPaBJICHHOCTH XWMHUH, €€ BaXXHOW POJU B PEHICHUH TIOOATBHBIX MPoOIieM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHUS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH OEpEKHOTO
OTHOIIEHUSI K TPHUPOJE W CBOEMY 3[I0POBBIO, a TaKKe MPUOOPETEHUS OIbITa
WCITOJIP30BAHUS TIONYYCHHBIX 3HAHWHN JUIsI TPUHSATUS TPAMOTHBIX PEIICHUH B
CUTYAIHsIX, CBSI3aHHBIX C XUMUYCCKUMH SBJIICHHUSIMHU.

B yuebHOM mmaHe cpemHero oOImero oOpa3oBaHHs TPEIMET «XUMUSDY
0a30BOTO YPOBHS BXOJWUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAYyYHbBIE
MIPEIMETHD).

OO0mIee YncIo 9acoB, OTBEAEHHBIX U1 U3YUYEHUST XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopaszoBanusi, coctapiser 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heienro), B 11 kinacce — 34 vaca (1 gac B Heenio).



COAEPKXAHUE OBYUEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMUH

[IpenmeTr opraHM4YecKo XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJIYyYEHUH HOBBIX BEIIECTB U MaTepHalOB. Teopus CTPOEHHUS OpPraHUuYECKHUX
coenuHenuil A. M. byTtiepoBa, e€ ocHOBHBIE TTOsI0KeHUs. CTpyKTypHBIE (hOPMYJIbI
OpraHUYecKuX BelecTB. [oMonorus, wu3zoMepusa. XuUMUYecKass CBSI3b B
OpraHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBinenne o kiaccupukauu OpraHMdecKkux BemlecTB. HomeHnkiarypa
OpPraHUYECKUX COEAUHEHUM (cucTeMaThueckas) ¢ TpHUBUAIbHBIE Ha3BaHUs
BOXHEUIIINX MPEJACTABUTENEH KIACCOB OPraHMYECKUX BEIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB U HMX IPEBpaICHUN:
O3HaKOMJIeHHWE ¢ oOpa3llaMyd OpraHMYeCKUX BEIECTB U MaTepuajlaMyd Ha HUX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIECTB, HAOIMIOJCHUE U
ONMCAHUE IEMOHCTPALIMOHHBIX OIBITOB MO MPEBPALICHUIO OPraHUYECKUX BEILIECTB
MIpU HAarpeBaHuM (IUIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

YrieBoaopoabl

AJIKaHbI: COCTaB U CTPOCHHE, TOMOJIOTMYECKHMUA psAn. MeraH W 3TaH —
MpPOCTEHIIINE TPEACTABUTENN aJKAHOB: (U3MYECKHE M XHUMHYECKHUE CBOMCTBA
(peakuuu 3aMEUIEHUs] U TOPEHHs), HAXOXKIACHUE B TMPUPOJIe, MOIYYEHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUIN pAA. DTUIEH U MPOIMUIECH —
MpPOCTEHIIINE TPEACTABUTENN aJKEHOB: (U3MYECKHE M XHUMHYECKHUE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUJpaTallUd, OKUCIEHUS U
MOJIMMEPU3AIINH ), TOJyYEeHUE U TPUMEHEHHUE.

Ankanuensl: Oyrtaaues-1,3 u merwnOyranueH-1,3: cTpoeHue, BakHeHIIne
XUMUYECKUE CBOMCTBA (peakuus nonumepusanuu). [lonydeHre CHUHTETHYECKOTo
KayudyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJOTUUECKUHN psll. AIIETUIICH
— TPOCTEUIHNI MpeaCTaBUTENb alKUHOB: COCTaB, CTpOeHHE, (U3UYECKUE W
XUMUYECKUE CBOMCTBA (peakiMu TUJIPUPOBAHUSI, TAJIOTEHUPOBAHUS, TUpATAIlUH,
TOpEHHUsl), MOTyYeHUE U IPUMEHEHHUE.

Apenbl. beH3011: cocTaB, CTpoeHHE, (PU3MYECKHE U XUMHUUYECKUE CBOWCTBA
(peakuuy raJioOreHUPOBAHUS U HUTPOBAHUS), TOJyYEHUE U NIpUMEHEeHue. 10.1yon:
cocmas, cmpoenue, (uzuueckue U  XuMmudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NoayueHue u npumenerue. TOKCUYHOCTH



apeHoB. ['eHeTHMueckass CBs3b MEXIYy YIJIEBOJOPOJAMU, MPUHAMNICKAIIUMHU K
Pa3JIMYHBIM KJIaccaM.

[IpupoanHbie MCTOUYHUKU YTIAEBOAOPOJOB. I[IpupoaHbIii Ta3 W MOMyTHHIE
HedTsaubie ra3el. HedTh u e€ mpoucxoxaenue. CrnocoObl mnepepabOTKu HEPTH:
MEePEroHKa, KPEKUHI (TePMUUYECKUM, KaTaaUuTU4eCKuil), mnuponus. [IpomykTsi
nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHbII
YroJib U MPOAYKTHI €T0 MepepadoTKU.

OKCIIEpUMEHTAIbHBIE METOJbI H3YyYEHHUS BEHIECTB U HX IPEBpAICHUN:
O3HaKOMJIEHHWE ¢ oOpa3laMu IUIaCTMAcC, KaydyKOB M PE3UHbI, KOJUICKIUU
«Hedbts» u  «Yrompy, MOIETUPOBAHHE  MOJIEKYJ]  YIJIEBOJAOPOJOB U
rajioreHONPOU3BOJIHBIX, TPOBEJCHNE NPAKTUYECKON pabOThI: MOTyYeHUE STUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHble 3anayu.

Brluncnenuss mo ypaBHEHHMIO XUMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOI'0 BEIIECTBA WIM NPOAYKTA PEAKLUHUU MO U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIIUN).

Kucaopoacoaep:xamue opraHudecKue CoeAMHEHHU

[IpenenbHple OAHOATOMHBIE CHOUPTBHL. METAHON W 3TAHOJN: CTPOECHHE,
¢duznyeckue M XUMHUYECKHME CBOWCTBA (peakluMu C AaKTHUBHBIMU MeETaJlJIaMu,
rajioreHOBOJIOPOJIaMU, TOpPEHUE), NpUMEHEeHHe. BoJIopolHbIe CBA3UM MEXKAY
MOJIEKYJIaMU CIUPTOB. JIeliCTBHE METaHOJIa U 3TaHOJIAa HA OPTAHU3M YEIOBEKA.

MHOroatoMHbpl€  CHHUPTHL. OTWUJICHIJIUKOIAb W TJULEPHUH: CTPOCHHE,
¢uznyeckue M XUMHUYECKHE CBOWMCTBA (B3aMMOJIEUCTBHE CO IIEJIOYHBIMU
MeTaJlJlaMU, Ka4eCTBEHHAs peakilisi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBUe Ha
OpraHu3M 4enoBeka. [IpumeHnenue rimueputa U dTUIICHTJIIUKOIIS.

®deHon: CTpOEHUE MOJEKYJbl, (U3NYECKUEe U XUMHUYECKHE CBOWCTBA.
Toxcuunocts penona. [Ipumenenue penona.

Anbaerugipl U kemowuwvl. DOpManbIerui, aleTalbJerull: CTPOCHHUE,
¢duznyeckre U XUMUYECKUE CBOMCTBA (peaklMH OKHCICHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUN), IOJIyYEeHNE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/e/ibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas u
YKCYCHasi KHCJIOTBHI: CTpOoeHue, (hU3nyeckue U XMMUYECKue CBOWCTBa (CBOMCTBA,
oO1ue s Kjiacca KUCIOT, peakius dTepudukanim), noJydeHue U npuMeHeHue.
CreapuHoBasi U OJEMHOBAas KHUCJIOTHI KaK MPEJICTABUTENH BBICIIUX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIU BBICIINX KapOOHOBBIX KUCIOT, UX MOIOIIEE JEHCTBHE.

Cnoxuble >(GUpbl KaK MOpPOU3BOAHBIE KapOOHOBBIX KucHOT. [‘maponus
cnoxHbIX 3¢upoB. Kupsl. 'unponus xupos. [Ipumenenue xupoB. buonoruueckas
POJIb JKUPOB.



VYrineBoapl: cocTaB, KiacCUpUKalMs ~ yriaeBoAoB  (MOHO-, JH- U
nonucaxapubl). [Jroko3a — npocTennnii MoHOcaxapua: 0COOCHHOCTH CTPOEHUS
MOJEKYJbl, (U3NYECKUEe U XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE C
rugpokcuaom meau(Il), oxkuciaenne amMmuadHbIM pacTBOpoM okcumaa cepedpa(l),
BOCCTAHOBJICHUE, OPOKEHHE TIJIIOKO3bl), HAXOXKIACHUE B MPUPOJIEC, MPUMEHEHUE,
ouosiorndeckas poib. @otocunTe3. OpyKTO3a Kak H30Mep TIIHOKO3BI.

Kpaxman u nemnono3a kak npupojHbie nojiuMepbl. CTpoeHue Kpaxmana u
uemntono3bl.  dusnueckue W XMMHUYECKHME CBOMCTBa Kpaxmana (THUAPOIIU3,
KaueCTBEHHAs PEaKIHsl C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX IPEBpAICHUN:
MpOBEJICHUE, HAOIIOJICHHE U OIMUCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHbIC PEAKIMUA OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIa
okcusioM Menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE TIUIIEPUHA C
ruapokcugom meau(ll)), anbrernnoB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) m ruapokcumom wmenu(ll), B3aummomeicTBUE Kpaxmana C HOAOM),
MPOBEJICHUE MPAKTUUECKOU pabOThI: CBOMCTBA paCTBOpPA YKCYCHOU KUCIOTHI.

PacuérHble 3anayu.

Briuncnenuss mo ypaBHEHHMIO XUMHUUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WM MPOAYKTa PEAKIUHU MO HU3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIIUN).

A3oTcoeprkanue OpraHu4eckue COeIMHEHHUS.

AMUHOKHCIIOTHI Kak amM(pOTepHbIe OpraHudeckue coeauHenus. Ouznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMepe riauiuHa). buonoruyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak npupogHBbIE BBICOKOMOJIEKYJIsIpHbIE coeAuHeHus. [lepBuunas,
BTOpUYHAs U TPETUYHAs] CTPyKTypa OenkoB. XHMMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOIU3, IEHATypallusl, KAYECTBEHHBIE PEAKIIUH Ha OEIKU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB U HMX IPEBpAICHUN:
HaOJII0/ICHHE U ONMCAaHKE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalusi OEIKOB MpU
HarpeBaHUM, [IBETHHIC PEAKIINU OCIIKOB.

BricokoMouieKkyJIsIpHbIE COeINHEHNS

OCHOBHBIEC TOHSITUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIIUU, CPETHSST MOJIEKYIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3AIUS U TTOJTUKOH/ICHCAIIHS.

OKCIEpUMEHTAIbHBIE METOJbI H3YyYEHHUS BEIIECTB U HX IPEBpAICHUN:
O3HAKOMJIEHUE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3HU.



Peanuzanusi MeXMpeIMETHBIX CBS3EH MPU U3YUYEHUH OPTaHUYECKON XUMHU B
10 kmacce OCyIIECTBISIETCS 4Y€pe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHSITUHN, TaK U TMOHATHH, SBISIONIUXCS CUCTEMHBIMHU JJISl OTAECIBHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SBJICHUE, HAYUYHBIN (aKT, TUIIOTE3A,
3aKOH, TEOpPHSs, aHAIW3, CHHTE3, KiacCHu(UKaALMs, MEPHOINIHOCTh, HAOIIOICHHE,
M3MEpeHHEe, SKCIIEPUMEHT, MOJISTHPOBaHUE.

®dusuka: wmaTepusi, DHHEpPrus, Macca, aroM, OJJEKTPOH, MOJIeKya,
SHEPreTUYECKU ypOBEHb, BEIECTBO, TEI0, OOBEM, arperaTHoOe COCTOSIHHE
BeIIeCTBa, GU3NUECKHUE BETUUYNHBI U €AMHUIIBI UX U3MEPECHUS.

buonorusi: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH AaKTHUBHBIE BellecTBa (O€NKH, YIJIEBOABI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE TTOPOJIBI, MOJIE3HBIE MCKOIIAeMbI€, TOILIHRBO,
PECypCHI.

TexHonorusi: MNUIIEBbIE TMPOAYKTH, OCHOBBI PAllMOHAJIBLHOIO MHUTAHMUS,
MOIOIIME CPENICTBA, JEKAPCTBEHHBIC U KOCMETHYECKHUE TperapaThl, MaTepralbl U3
HCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

11 KVIACC

OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMHUYECKHI 3JIEeMEHT. ATOM. Sapo aroma, H30TONBL. DIJIEKTPOHHAS
000J10UKa. DHEPreTUYECKUE YPOBHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpeelieHus 3JIEKTPOHOB MO OpOUTAIsIM B aToMmax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYpaIUs aTOMOB.

[Tepuonnueckui 3akoH u Ilepuonnueckas cucremMa XUMMHUYECKUX DJIEMEHTOB
J. 1. MenpneneeBa. CBs3b NMEPUOANYECKOTO 3aKOHA U [lepnoanvyecKkoil CUCTEMBI
xuMuueckux sneMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSA CBOWCTB XUMHUUYECKHX JJIEMEHTOB H
0o0pa3yeMbIX HMMHU MPOCTHIX M CIOXHBIX BEHIECTB MO TPyIIaM U MEepUOaM.
3HaYeHUE NMEPUOIUYECKOrO 3aKOHA B Pa3BUTUH HAYKH.

CrtpoeHne BemiecTBa. XHUMHUYECKass CBA3b. BHUIbI XUMHWYECKOW CBSI3U
(KoBaJIeHTHasi HEMOoJIsIpHAasi W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJE€HTHOM XUMHUYECKOM CBs3M (OOMEHHBIM H  JIOHOPHO-
akIenTopHeli). BomopomHas cBs3b. BameHTHOCTb. DIEKTPOOTPUIIATEIBLHOCTD.
Crenenb okucieHus. MIoHbI: KAaTHOHBI 1 AHUOHBI.



BemecrBa  MOJIEKYJISIpHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHS.  3aKOH
MOCTOSHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOICTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsTne o nucnepcHbIXx cucTeMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10J1 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COCIMHECHUN. Howmenxkiarypa
HEOPraHMYECKUX BEIIECTB. [ €HETHYEeCKas CBA3b HEOPraHWYECKHWX BEUIECTB,
MPUHAIJICKAIUX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckas  peakiusa.  Krnaccudukamuss  XMMHYECKHX — peakinuid B
HEOPraHMYECKOW M OPraHMYEeCKOW XHMHUHU. 3aKOH COXPAHEHHS] MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iHYHbIX (PakTopoB. OOpaTuMbie
peakunu. XUMHYECKOe paBHOBecue. DAKTOPbI, BIUAKOIIAE HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlarenbe.

DnekTponuThueckas guccounaius. CuinbHbIe U caadbie daekTpoanuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCNIEPUMEHTAIbHBIE METOJBl M3YUYE€HHUS BEIIECTB WU HUX NPEBPALICHUN:
neMoHcTpanus Tabmun «lleproandeckas cucreMa XUMUYECKUX 3yemeHToB [[. U.
MeHnneneeBay, U3ydeHUE MOJIeNied KPUCTAJUIMYECKUX PEHIETOK, HAOMI0JeHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JTJA0OPATOPHBIX OMBITOB (pa3fioKeHUE NEPOKCUIA
BOJIOPOJAa B MPUCYTCTBUU KATAIU3AaTOPA, ONMPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO HWHIWKATOpPA, PpEaKIUU HOHHOTO OOMEHa),
MPOBEJICHUE MPAKTUUECKON paboThl «BiusHue pa3inuHbX PakTOPOB HA CKOPOCTh
XAMHAYECKOU PEAKITANY.

Pacuérneie 3anaun.

PacuéTtel 1O ypaBHEHMSAM XUMHYECKHX pEAKUHH, B TOM YHCIE
TEPMOXHMHUYECKAE PACUETHI, PACUEThl C HCIOJIB30BAHHEM IIOHITUA «MacCOBAs
JIOJISI BEILIECTBAY.

Heoprannyeckasi Xumus

Hemetannel. Ilonoxxkenue HemetauioB B Ilepuoguyueckoil  cucteme
XUMHYecKuX sjieMeHToB J[. M. MeHneneeBa U OCOOEHHOCTH CTPOCHHUS aTOMOB.
®dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMEpe
KHUCJIOpOo/a, cephl, hochopa u yriepona).

XUMHUYECKHE CBOMCTBA BAaKHEHIIUX HEMETAUIOB (TajJoTeHOB, CEphI, a30Ta,
dochopa, yrmepoga U KpeMHHSI) U UX  COEAUHEHHUM  (OKCHUIIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOIHBIX COSTUHEHHUI).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.



Meramnsl. [lonoxenune meramnoB B Ilepuoguueckoit cucteMe XUMHYECKUX
sanementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHUS 3IEKTPOHHBIX 000JI0YEK
aToMoB MeTaiioB. O0mue ¢uzndeckue cBOKWCTBa MeTauioB. CruiaBel METaJLIOB.
DIIEKTPOXUMHYECKUI P HANPSIKEHUN METAILIOB.

XUMHUYECKHE CBOMCTBA BAKHEHUIIUX METAIOB (HATPUM, KaJIMil, KaJbIIHM,
MarHui, aJlOMAHHUH, IIUHK, XPOM, KE€JI€30, MEIb) U UX COSTUHEHUM.

OO6mue crnocoObl MoJiydyeHus MeTauioB. [IpuMeHeHHe METalnoB B OBITY U
TEXHUKE.

DKCNIEPUMEHTAIbHBIE METOJbl M3YUYE€HHUS BEIIECTB WU HUX NPEBPALICHUN:
U3yueHHE KOJUIeKIMU «MeTamiabl U CIUIaBbl», OOpa3l0B HEMETAIOB, pELICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HAOJIOJICHUE U OINHUCAHUE JIEMOHCTPAIIMOHHBIX H
1a00paTOPHBIX OMBITOB (B3aUMOJIECHCTBHE TUIIPOKCHIA aFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0UeH, KAYECTBEHHBIE PEAKIIUU HA KATUOHBI METAJIIOB).

Pacuérnrpie 3anaun.

Pacuétel mMacchl BemiecTBa WM 00OBbEMa ra3oB 10 HW3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUH BELIECTB,
pacy€Thl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO
13 BEILIECTB UMEET MPUMECH.

XuMHUA U KU3Hb

Ponp xumMum B oOecniedyeHHH SKOJIOTHUYECKOM, PHEPTeTUUYECKON U MHUIIEBOM
0€30MacHOCTH, pa3BUTHUM MeAUIUHBL. [lOHSITHE O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XUMHUYECKHUX PEAKIIH.

[IpencraBnenuss 00 OOMMX HAYYHBIX NPUHIUIIAX [POMBIILICHHOTO
MOJY4YEHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEHIINE CTPOUTEIIbHBIE
MaTepuanabl, KOHCTPYKIHMOHHBIE MATEpHUalbl, KpPACKH, CTEKJIO, KepaMHKa,
MaTepuaabl IJs 3JNEKTPOHUKH, HAHOMATECPUAIbl, OPTaHUYECKUE WU MHUHEpaJIbHbIC
yaoOpeHus.

XuMHST W 3J0pOBbE YEJIOBEKAa: NpPaBWIA HKCIOJB30BAaHUS JIEKAPCTBEHHBIX
MpenapaToB, MmpaBuia OE30MaCHOTO WCIOIL30BaHUS MpenapaToB ObITOBON XUMUU
B MOBCEIHEBHOW KU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MeXOpeAMETHBIX  CBA3€M TMNpU  HU3YyYEHUM  oOmed
HEOpPraHMYEeCKOW XUMUH B 11 KJacce OCyIIECTBISIETCS YEPE3 MCIIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYUHBIX TMOHSITUH, TaK U TIOHSATUM, SBISIOLIUXCS
CHUCTEMHBIMU JJISI OTAEJBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpusl, aHalu3, CHUHTE3, Kilaccu(puKaus, TMepUOJUYHOCTh, HaAOIIO/ICHHE,
JKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



dusmka: MaTepus, SHEPTH, Macca, aToM, AJICKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOT, PATMOAKTHBHOCTH, MOJICKYJIa, SHEPTETHUCCKUI YPOBEHbB, BEIIECTBO, TEJO,
00BbEM, arperaTHOe COCTOSHHE BEIICCTBA, (PM3MYCCKHE BEIWYMHBI M CAUHHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kmeTrka, opraHusM, JKocucTema, Oumocdepa, Makpo- H
MHKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3ME.

['eorpadwus: MuHEpanbl, TOPHBIC ITOPOJIBI, MOJIC3HBIC MCKOIIAEMbIE, TOTLIMBO,
PECYPCHI.

TexHoMOTHSA: XUMHYECKasT MPOMBINUICHHOCTh, METALTYPTHsi, MPOU3BOICTBO
CTPOMTEIIPHBIX MAaTEPHAJIOB, CEIbCKOXO3SHMCTBEHHOE IIPOM3BOJICTBO, IIHINEBAs
MPOMBIIICHHOCTh,  (DapMarieBTHUECKass  IPOMBIINIICHHOCTh,  IPOM3BOJICTBO
KOCMETUYECKHX TPEerapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpPHANIOB,
AICKTPOHHAS IMPOMBIIIUICHHOCTH, HAHOTEXHOJIOT HH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITIPOI' PAMMBI 110 XMUMHNHU
HA BA30OBOM YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHUS
oOyyYarolmuMuCs TporpaMM CpeaHero ooOimero oOpa3oBaHusi (JIMUHOCTHBIM,
METanpeIMETHBIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM  nJist
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS MPOrpaMM CPEIAHETrO OOIIEro
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B coOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS NpeaAMeTa «XHMHsS» Ha YPOBHE CPEIHErO
o0111ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISAIONIHE:

OCO3HAaHHUE OOYYAIOUMMHCS POCCUUCKOM TpaxJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPECIICHUIO;

HaJM4Yue MOTUBAIUU K O0y4EHHUIO;

[[eJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHUN JTUYHOCTU HAa OCHOBE
KIJIFOYEBBIX [IEHHOCTEN U UCTOPUYECKUX TPaAUIMi 0a30BOM HAYKU XUMUH,

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIUMXCSl PYKOBOJCTBOBATHCSI B CBOEH
JESATeNIbHOCTU 1EHHOCTHO-CMBICIOBBIMU yCTAHOBKaMHU, MPUCYIIMMHU II€I0CTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJM4yue MPaBOCO3HAHUS IKOJOTHUYECKON KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh
LETU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pEe3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHS» JOCTUTalTCs B
€IUHCTBE Y4YEOHOM U BOCHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUHM C
I'YMaHUCTUYECKUMHU, COIUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U ujeasaMud POCCHICKOr0 TrpakAaHCKOrO0 OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMU U  TpaBWIAMU  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpolleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
o0yyarommxcs.

JInyHOCTHBIE pe3yibTaThl OCBOEHUSA MpeaMeTa «XUMHs» OTpPaXKaroT
c(hOpMUPOBAHHOCTh OIbITa [MO3HABATEIIBHOM M MPAKTUYECKON AesTEeIbHOCTH
oOyyYaromuxcsl Mo peaau3aluu TPUHATHIX B OOIIECTBE IIEHHOCTEN, B TOM YHUCJE B
YacTHu:

1) rpaskaIaHCKOr0 BOCIIMTAHUSA

OCO3HAHUS 00YUYAIOIIMMUCA CBOMX KOHCTUTYIITMOHHBIX TIPpaB U 00SI3aHHOCTEH,
YBKEHUS K 3aKOHY U MIPABOIOPSIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M TpaBWIaxX MEXJIMYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATENBHOCTH TIPU CO3JaHUH
Y4EOHBIX MPOEKTOB, PEUICHUH YUYEOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHIMOJHEHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W NPUHUMATh MOTHUBBI, HAMEpPEHHWs, JIOTUKY H
apryMEHTBI JPYTUX MIPU aHAJU3€ PA3TUYHBIX BUJIOB YUEOHOU JAEeSTEIbHOCTH;

2) IAaTPMOTHYECKOT0 BOCTIUTAHUA:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HaCIEIUIO
OTCYECTBCHHOU XHMMUH;

YBOKEHHUSI K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAYKH €CTh pe3yJbTar
JUTUTENIbHBIX ~ HAOMIOJACHUM, KPOIMOTIMBBIX JKCIEPUMEHTAIbHBIX  TOHMCKOB,
MOCTOSTHHOTO TPyJa YUYEHBIX U MPAKTUKOB;

WHTEpeca M TO03HABATEIbHBIX MOTHBOB B TMOJYYEHUH M TIOCIEAYIOIIEM
aHanu3e uHpopMaIuM O MEPEAOBBIX TOCTHKEHUSIX COBPEMEHHOU OTECYECTBEHHOU
XAMHUH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MTOBEACHUSI;

CIIOCOOHOCTH OIEHUBATh CUTYyalluu, CBA3aHHBIE C XUMHUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUsSI, OPUECHTUPYICh HA MOPAIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEACHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME IIOCIEACTBHUUA ITUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl I[IEHHOCTEH 3J0pOBOrO H 0Oe3omacHoro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUSI K COOCTBEHHOMY (DH3UUYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOroicHUsT TpaBwil 0e30MacHOTO OOpallleHHsl C BellecTBaMU B OBITY,
MMOBCEHEBHOM XKU3HU U B TPYAOBOM JEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TpPaBUJl HHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJCHUS B CUTYaIUsAX, YTPOXKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUSI TOCJIEICTBUN W HEMPUSTUS BPEIHBIX MPUBBIYEK (YHOTpeOIeHUs
aJIKOT0Jisl, HAPKOTUKOB, KYPEHHUS]);

5) TpyA0BOI0 BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-UCCIE0BATEIbCKOM
NEeATeNIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPYECKOM W  Jpyrux BHUAaX
eI TSIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUM MPAKTHYECKUX 3aj]ay
COITMAJIbHOM HAMPaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IMIKOJIbI);



MHTEpeca K MPaKkTUUeCKOMY M3Yy4YeHUI0 mpodeccuil pa3iuyHOro pojaa, B TOM
YuUCJIe HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUHN IO XUMUHU;

YBXKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU eI TENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIYATBHONH TpPAaeKTOPUH
oOpa3zoBaHus, Oyaymieil mpodeccur U peanu3aluu COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HUHTEPECOB U
noTpedHoCTeH 00I1IeCTBa;

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

AKOJIOTMYECKU 1€JeCO00pa3HOTO OTHOIICHHS K TPHUPOJIE, KaK HCTOUYHHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIIE;

MOHMMAHUS TJIOOATBLHOIO XapakTepa SKOJOTHYECKHX MpOoOJieM, BIUSHUS
AKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOAHON U COLIMATBHOM CPEIbL;

OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMUU  JJIs
pelIeHrs BONPOCOB PaAllMOHAILHOTO MPUPOOTIOIb30BAHMUS;

AKTUBHOTO HENPUATHS JEUCTBUN, NPUHOCSAUIUX BpPEA  OKpYKalolleH
MPUPOJHON Cpelie, YMEHUSI MPOTHO3UPOBATh HEOJArOMPUSTHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEHUCTBUM U MPEIOTBPAIATh UX;

HaJU4usl Pa3BUTOTO SKOJIOTUYECKOTO MBIIIJIEHUS, SKOJOTUUECKON KYJIbTYPHI,
ombITa JEeATeTbHOCTU AKOJIOTUYECKON HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCS MMM B IO3HABAaTEJIbHOW, KOMMYHUKATHBHONW M COLIMAIBHOM
MpPaKTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HUJEOJIOTHUU
xemohobuu;

7) 1eHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS cHenuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poju B
(GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUJIECHUS, CO3JaHUM IETOCTHOTO
MpECTaBICHUS 00 OKpYKalollleM MUpE KaK O €IUHCTBE MPUPOJBLI U UYETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUH MpPOOJIeM COXpaHEHUs
MPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XUMHH JUII COBPEMEHHOM
IUBWIN3ALMU: B €€ TyMaHUCTHYECKON HAMpPABICHHOCTH U BaXXHOW pOJIH B
CO3/IJaHUM HOBOM 0a3bl MaTepUAIBHOU KYJIbTYPhI, PEIICHUH TI00abHBIX TPOOIeM
YCTOWYHMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM, SHEPreTUUYECKOU, MUIIEBOUA U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAUIIMHBI, 00ECIEYEHUU YCIOBUM
YCIEIIHOTO TpyJa W DOKOJOTMYECKU KOMMOPTHON KHU3HU KaXKIOro UJIeHa
00IIecTBa;

€CTEeCTBEHHO-HAYYHOW TPAMOTHOCTU: TOHHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJb30BaTh



MoJlyyaeMble 3HAHUA JIJIsl aHAIu3a U OOBSCHEHUS SIBICHUI OKPY’KAIOIIEro MUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUHN, YMEHHUS JeaTh 000CHOBAHHBIE 3aKIIOUCHHS Ha
OCHOBE Hay4dHbIX (DaKTOB M HMEIOIIUXCA JAHHBIX C LEIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCHOJIb30BaTh XHUMHUYECKUE 3HAHUSA IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENIbCKON AESTEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHMIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBHHU C KM3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSAM TpyJla B pa3uuHbIX chepax mpodeccuoHanbHOM
NESATENIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDHI

MertanpeMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00IIeTo 00pa30BaHUs BKIIOYAIOT:

3HAYMMBbIE JUISL dbopmupoBaHuUs MHPOBO33PEHUSA 0o0yyarommuxcs
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAKAIOIINE
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHpa € CHCNU(PUKY METONOB TO3HAHUSA,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, YHEPTHSs, SBIICHUE,
MPOIIECC, CUCTEMA, HAYYHBIN (DAKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEeOopusi, UCCIeI0OBaHNE, HAOMIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

YHUBEpCaIbHBIC Y4eOHBIC NelcTBHs (TIO03HABaTEIbHBIC, KOMMYHUKATHBHbIC,

pEryJISTUBHBIE), obecrieunBaroIIne dbopmupoBaHue (GyHKIIMOHAIBHOM
IPAMOTHOCTH M COLIMATILHON KOMIIETEHIIUN 00YUarOIINXCS;
CIIOCOOHOCTH oOyyJaromuxcs UCII0JIb30BaTh OCBOECHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIE y4eOHbIE
JNEUCTBHUS B IO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHblE Ppe3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JTCVUCTBUSMU.

OBaanenue YHUBEPCAJIbHBIMU Y4eOHBbIMH MO3HABATEJIbHBIMU
AEHCTBUSIMMH:

1) 6a3oBbIe JIOrHYECKHE A€ CTBHUS:

CaMOCTOSITeTbHO  (hopMynupoBaTh U aKTyalH3UpoOBaTh  MOpoOJIeMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONpENENIATh eI JESITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JOCTHKEHUS, COOTHOCHUTD PE3YJIBTAThI AEATEIBHOCTHU C MOCTABICHHBIMU LIEJISIMU;

HCTIOJB30BaTh MPU OCBOCHUM 3HAHWN MPUEMBI JIOTUYECKOTO MBIIUICHHUS —
BBIJICJIATh XapaKTEPHbIE MPU3HAKU MOHSATHM M YCTAHABIHMBATH MX B3aHUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIHE MOHSITHUS JJIS OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUU

BHIOMpaTh OCHOBAHUSI M KPUTEPUU I KIACCU(PUKAIIUU BEIIECTB U
XUMUYECKHUX PEaKIIUif;

YCTaHABJIMBATh MPUYUHHO-CICJACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCyXJCHUS (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
aHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU U MPOTHUBOPEUYUS B PACCMATPUBAEMBIX
SABJICHUAX, (POPMYJIHPOBATH BBIBOJBI U 3aKJIFOUECHUS,

MIPUMEHSITH B MPOLIECCe MO3HAHUS, UCTIONb3YEMble B XUMUU CUMBOJIUYECKHE
(3HaKOBBIE) MOJICNIH, PEOOPA30BBIBATH MOJIEIBHBIE TPEACTABICHUS] — XUMUUECKUN
3HaK (CUMBOJI) DJJEMEHTa, XUMH4YecKass ¢Gopmylia, ypaBHEHHE XUMHUYECKOU
peakiuu — MpU PEIIeHUU Y4eOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHBIE MOJIEIbHBIE MPEICTABICHUS VISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIEA0BATEIbCKIE AeCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO IMO3HAHUS BELIECTB U XUMHUUYECKUX
pEeaKLHnii;

(dhopMyIHpOBATH LEIU U 3a/1a4U UCCIIE0BaHUs, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI i1 (POPMHUPOBAHUSI TUMOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEILHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOMIONATh 32 XOJ0M
MpOIECCa, CaMOCTOATENbHO MPOTHO3UPOBATH €r0 pe3ylbTar, (QopMyIupoBaTh
000011IeHNS U BBIBOJBI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0BAHUSA,
COCTaBJISATh 00OCHOBAHHBINA OTYET O MPOJACIaHHOM padoTe;

MpuoOOpeTaTh OMNBIT YUYEHHYECKON HCCIENOBATENIbCKOM U MPOEKTHOM
NEATeNbHOCTU, TPOSBISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOUCKY METOJOB pEIICHUsI MPAKTUYECKUX 3ajlady, MPUMEHEHUIO pPa3IuYHbIX
METOJIOB MTO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHUKAX uUHopManuu (Hay4dHO-
MOMyJIsIpHAsl JIUTepaTypa XHUMHYECKOTO COJEp>KaHMs, CIPaBOYHbIE MOCOOUS,
pecypcbl MHTEepHeTa), aHanu3upoBaTh UHPOPMAIUIO PA3TUYHBIX BUIOB U (POpM
MpeJICTaBIICHHUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTD;



(dbopMyIHpOBaThH 3aMpPOCHl U MPUMEHSTh Pa3IUYHbIE METOAbI MPU MOUCKE U
orbope wuHbOpMaALUM, HEOOXOAUMOW ISl BBIMOJHEHHS Y4YeOHBIX 3ajaad
OIPEIIEIIEHHOTO TUIIA;

MpUOOpETaTh OMBIT MCHOJb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOUpATh  ONTHUMaJbHYIO  (GOpMYy  TpeACTaBICHUS
uH(opmaiu (cxemsl, rpaduku, AUArpaMMbl, TAOIULIBI, PUCYHKU U IPYTHUE);

UCIIOJB30BaTh HAYYHBIM SI3bIK B KayecTBE CpeAcTBa mpu pabore cC
XUMUYECKOW uHOpManuet: MNpUMEHSATh MeXnpeaMeTHble (dusuueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbI, (OpMYJibl, aO0peBUATYpbl, HOMEHKIATYPY;

UCIOJB30BaTh M MpPeoOpa3oBbIBATh 3HAKOBO-CMMBOJIMUECKUE CPENICTBA
HarJIsTHOCTH.

OBJaieHne YHHBEPCAIbLHBIMIA KOMMYHHMKATHBHBIMMY J1€/iCTBUSIMU:

3a/1aBaTh BOIMPOCHI MO CYHIECTBY 00CYKJaeMOW TeMbl B XOJI€ UaJIora W/Uin
JUCKYCCUHM, BBICKa3bIBaThb  HUJeU, (OPMYJIHpPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS TIPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEN pe3yJbTaTOB MO3HABATEIBHON ESITEIHHOCTH,
MOJTYYE€HHBIX CAMOCTOSITENILHO UM COBMECTHO CO CBEPCTHUKAMU P BHITIOTHEHUU
XUMUYECKOTO IKCIEPUMEHTA, MPAKTUYECKON pabOThl MO UCCIEAOBAHUIO CBOMCTB
M3y4yaeMbIX BEIIECTB, pealu3aluu y4eOHOro mpoekTa u (GopMyJIUpOBATH BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNM MyTEM COTJACOBAHMS MO3UIUNA B
X0J1e 00CYX/IeHUSI 1 00OMEHAa MHEHUSIMH.

OBJajleHne YHHBEPCATbHBIMH PEryJISSTUBHBIMHU JeCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBJISITH CBOI IO3HABATEIbHYIO
NeATEeNbHOCTh, Ompenensis €€ [eau W 3ajladyd, KOHTPOJIUPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBAaTh MpeAjiaraéMblii  aJlroOpuT™M JACUCTBHUM Mpu
BBITIOJTHEHUHU Y4Ye€OHBIX UM HCCIENOBATENbCKUX 3a7ay, BbIOMpaTh Haubolee
3¢ (eKTUBHBIN €rMOCcO0 MX peleHUus C Y4YETOM IMOJY4YEHUS HOBBIX 3HAHHMM O
BEILIECTBAX U XUMUYECKUX PEAKITUSAX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEU NIEATEIbHOCTH HAa OCHOBE CaMOaHaJIHM3a
Y CaMOOLICHKH.

NPEAMETHBIE PE3YJIbTATBI
10 KVIACC

[IpenmeTHble pe3ynabTaTbl OCBOCHHS Kypca «Opranuyeckas XUMHS»)
OTPaXKaroT:

chOpMHUPOBAHHOCTh  NPEJACTABICHUM O XHUMHYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOU KApTUHBI MHpA, POJIM XHWUMHUM B TIO3HAHUU SIBJICHUH



npuponabl, B (GOPMUPOBAHMU MBIIUIEHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAUMOM JJIsl pEIIeHHs TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/IOPOBBIO U MPUPOJAHOU
cpexne;

BJIAJICHUE  CUCTEMOM  XHMHUYECKHMX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XMMHUYECKUU DJIEMEHT, aToM, JJIEKTPOHHAas
000J10UKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTass M COKpall€HHAas), MOJIb, MOJSpHAas
Macca, MOJIApPHBIA O00BEM, YIIEPOJIHBIA CKeNeT, (QyHKIHOHAIbHAs TpYIIa,
paauKai, U30MEPUs, U30MEPBI, TOMOJOTUYECKUN P, TOMOJIOTH, YTIIEBOAOPO/IbI,
KUCJIOPOJI U a30TCOAEpKAIIME COCIUHEHUS, MOHOMEp, IMOIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAUHEHUS); TEOPUHU U 3aKOHBI (TEOPUSI CTPOEHUS
oprannueckux BemiectB A. M. byTtiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHAN $A3bIK XHWMHUHU; MHPOBO33PEHUYECKHE 3HAHMS,
JeXKAIKME B OCHOBE MOHUMAHUA NPUYMHHOCTH U CUCTEMHOCTH XHUMHUYECKUX
ABJICHUM, (PaKTOIOTHUYECKUE CBEACHUS O CBOMCTBaxX, COCTaBe, MOJYYECHUU U
0€30MacHOM HCMOJb30BAHUM BaXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATENbHOCTH YEIIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHI BBISBISATh XapaKTepHbIC MPU3HAKU TOHATHIA,
YCTAHABIIMBAaTh MX B3aUMOCBS3b, MUCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS TPHU
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALIEHUN OPTaHUYECKUX COCAUHECHUN;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIMKY JJIS
COCTaBJICHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMysl OpraHMYeCKMX BEIIECTB W YPAaBHEHUM XUMHUYECKUX pEaKIuH,
M3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB MJI1 WJUIIOCTPALMHA UX
XUMHYECKOT0O Y MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBAaTh MPUHAMIECKHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEHIECTB II0 HMX COCTaBY M CTPOCHUIO K ONPEAECIEHHOMY
KJIacCy/Tpynne COeIUHEHUN (YIJIEBOJOPOAIbI, KHUCIOPOA U a30TCoJepKallue
COCIMHEHHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHMS), JaBaTh KM Ha3BaHUA 10
cucrematnueckod HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIILHBIC
Ha3BaHMS OTACJIbHBIX OPraHWYECKUX BEIIECTB (ATUJIEH, MPOMUJIEH, alleTHIICH,
ATUJICHTJIMKOIb, TIULEpUH, (PeHois, (GopManbaerui, aneTaiblIeruj, MypaBbUHas
KHUCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAS KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIH0K034,
bpyKTO3a, Kpaxma, eJlIi0JI03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHAbl XUMHUYECKON CBSI3U B
OpraHUYECKUX COCNMHEHUAX (OJMHAPHBIE U KPATHBIC);



c(hOpMUPOBAHHOCTh YMEHUSA NPUMEHATH IMOJOKEHUS TEOPUU CTPOCHUS
opranuueckux BeniectB A. M. BytiepoBa 11t 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MACChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHUW  XapakTepu3oBaTb  COCTaB, CTPOCHHE,
¢uznyeckre M XMUMHUYECKHE CBONCTBA TUMUYHBIX MPEICTABUTENICH pa3IUUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STWUJICH, MPOMWIEH, alleTHIEH,
Oyranuen-1,3, metunOyranuen-1,3, OeH30J, METaHOJ], STAHOJ, STUJICHIJIUKOIb,
TJIMIEPUH, (PEHOJ, alleTalIbAETU]l, MypaBbUHAs M YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, I[IeJUTI0JI03a, aMUHOYKCYCHAsl KHCJIOTa), HILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUi ¢
HCIIOJIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJIOPOJIHOTO
Chipbsi (He(Th, MNPUPOAHBIN Tra3, Yyroiab), CHOCOOBI UX TMEepepadOTKU U
MPaKTUYECKOE MTPUMEHEHHUE MTPOIYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHHSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WM MPOIYKTa
peakiuu 1O H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOW 3HaHMM 00 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHUS, UCIIOIb3YEMbIX B XUMUHU MPU U3YUYECHHUH BEIIECTB U
XUMUYECKUX ABJICHUMN (HaOII0AeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHUMHUYECKHE 3HAHUS [JIsi TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOIIO/IaTh MPABUIIA MOIb30BAHUS XUMUYECKOU
MOoCyIol U J1abOpaTOPHBIM O0OpPYJOBAaHUEM, a TaKXKe IMpaBwia OOpamieHus ¢
BEIIECTBAMHU B COOTBETCTBUHM C MHCTPYKIMSMHU IO BBIMOJHEHHUIO JTAOOPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATH U BBINOIHATh XUMHUYECKUM
AKCIEPUMEHT (MIPEBpaIlEHUs] OPTaHUYECKUX BEUIECTB MPU HArpEeBaHUU, MOTYyUYCHHE
ATUJIEHA U U3Y4YEHUE €ro CBOWCTB, KA4YE€CTBEHHbIE pEAKIUU OPraHUuYECKHUX
BEILIECTB, JCHATypalus OCIKOB NMpPU HArpeBaHUU, IBETHBIE pPEaKIUU OEIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKH O€30MaCHOCTU TMpuU OOpalieHuu ¢
BEIIECTBAMU M JIa0OpaTOPHBIM O0OpPYJOBaHHEM, WPEACTABISAThH PpPE3yJIbTAaThl
XUMUYECKOTO SKCIepuMeHTa B (GopMe 3aluCHh YpaBHEHUU COOTBETCTBYIOIIMX
peakiuii u GopMyIUPOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTUYECKU aHAIU3UPOBATH XUMHUYECKYIO
nHpOpMaIMIO, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHHKOB (CpelICcTBa MacCOBOM
uHdopmaruu, UHTepHET U Ipyrux);



chOpMUPOBAHHOCTh ~ YMEHHH  cOONIOAaTh  MpaBWJIa  JKOJIOTHYECKU
1[e7IecO00pa3HOTO TOBENEHUSI B OBITY W TPYJIOBOWM JEATENBHOCTH B IEJSIX
COXPAaHEHMSI CBOETO 3I0POBbS M OKPY)KAKOLIEH INPUPOAHOU Cpeabl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBUSA HA >KUBBIC OPraHU3MbI OIPEICIEHHBIX OPraHUYECKHUX
BeIlleCTB, MoHUMasi cMmbica mnokazarens [1/JIK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIICHUSI W NPEAOTBPALCHUS HX BPEOHOIO BO3JCHCTBUS Ha OpPraHU3M
YEJI0BEKA,

JUIsl 00YYaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSI: YMEHHE
MPUMEHSTh 3HAHUSL 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUSI BEIIECTB U
XUMHYECKUX SIBIICHUU;

JUISL CIIETIBIX W CIa0OBUIAIIMX OOYyYarolMuXcs: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy 00o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOEHHS Kypca «OOIas M HeopraHudeckas
XUMHS» OTPAXKAIOT:

cOOpMHUPOBAHHOCTh  TPEJACTABICHHI: O XUMHUUYECKOM COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHpPA, POJM XHMHUU B TO3HAHWUU SIBJICHUU
npuponabl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAUMOM JJIsl pEIlIeHHs] TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3JIOPOBBIO U MPUPOJTHOU
cpene;

BIIAJICHUE  CUCTEMOM  XHMHUYECKUX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOTOJIATAIOIINE TOHATUS (XUMHUYECKUM 3JIEMEHT, aToM, U30TOoMl, S-, p-, d-
AJEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJIEHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUYECKAs! CBS3b
(KoBaJIeHTHas, MOHHAS, METAJNIMYECKas, BOJOPOIHAS ), KpUCTAIIIMYECKas PEIIETKa,
TUNBl  XUMHAYECKHX  pPEaKIMUH, PacTBOpP, DIIIEKTPOIUTHI, HEIIEKTPOIUTHI,
AJEKTPOJIUTUYECKAS JUCCOLUMAIMSA, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON peakiny, XUMUYECKOE pPABHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Jucconuanuu, nepuoandeckui 3akon /. M. Menneneena,
3aKOH COXPAaHEHHSI MAacCChl BEIIECTB, 3aKOH COXPAHECHUS M MPEBPALICHHS SHEPTHU
MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3bIK XUMUH,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAINIME B OCHOBE IMOHMMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHWYECKUX SIBIICHUH, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MacHOM HMCIOJIb30BAHUM BXKHEHIITUX HEOPraHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIHLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHU BBISBISATh XapaKTepHbIC MPU3HAKU TOHATHIA,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCMHOJb30BATh COOTBETCTBYIOUIUE MOHATHUS HPU
OMMCAaHUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIMKY JJIS
cocTaBieHuss (GopMya BeIIECTB M  ypaBHEHUN XHUMHYECKUX  PEAKIIUN,
cucremarnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
HEOPraHMYECKUX BellecTB (yrapHblii ra3, YIVIEKUCIBIM Ta3, aMMHaK, raméHas
U3BECTb, HETAIIEHAS] U3BECTh, MTUTHEBAS COMA, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUN ONPENENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCJAMHEHUSAX PA3JIMUYHOIO COCTaBa, BHUJ XUMHUYECKOU
CBSI3U (KOBaJIEHTHAs, HOHHAsl, METAJUIMYECKasi, BOJIOPO/IHASI) B COCIUHEHUSX, THUII
KPUCTAUTMYECKON pEeIIETKH KOHKPETHOTO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAas, METAJJINYECKas), XapaKTep Cpeibl B BOJAHBIX PAaCTBOpPaX HEOPraHUYECKHUX
COCIUHCHUI;

c(hOpMUPOBAHHOCTD yMEHUM yCTaHaBJIMBATh IPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBy K OMNpeAeTEHHOMY KiaccCy/TpyIre
COeIMHEHUN (MPOCThIE BEIIECTBA — METAJJIbl U HEMETAJIbl, OKCUbI, OCHOBaHUS,
KHUCJIOTHI, aM(POTEepHbIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI paCKpBIBaTh CMBICH MEPUOJUYECKOr0 3akoHa [1.
N. MenpeneeBa u 1€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
Y MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DSIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJieMeHTOB |—4 mnepuoaoB Ilepuoandeckoit cuCTEMbI
xumuueckux snemeHToB JI. M. MenneneeBa, ucnonb3yss MOHSATUS «S-, p-, d-
AIEKTPOHHBIE opOuTammy, «QHEPreTUYECKue YPOBHUY, O0OBSICHATD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX JIEMEHTOB U UX COCIUHEHUM
o nepuoaaM u rpynnam llepuoaryueckoi cucteMbl XUuMHYECKUX deMeHToB [l. 1.
MeHnpeneena;

c(hOpMUPOBAHHOCTh YMEHHMI  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHMYECKUX BEIIECTB  PAa3MYHBIX  KJIACCOB,
MOATBEPKIAATh CYIIECTBOBAHWE T€HETUYECKOW CBS3UM MEXJIYy HEOPraHWYeCKUMU
BEILIECTBAMHU C MOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUN;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(UIIMPOBATH XUMUUYECKUE PEAKIMHU IO
pa3IMUHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEarupyrollnX BeEIIECTB, TEIIOBOMY
addekTy peakuuru, U3MEHEHHUIO CTEMEHEH OKHUCIEHUs AJIEMEHTOB, 0OpaTUMOCTH
peaKkIuu, y4acTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABJISATH YPABHEHUSI PEAKIUNA Pa3IUUYHBIX
TUIIOB, TOJIHBIE U COKpANIEHHBIE YPABHEHUSI peaKIMii HOHHOTO 0OMEHA, YUUThIBas
YCJOBUS, IPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;



c(hOpMUPOBAHHOCTh yYMEHUW TPOBOJAUTH PEAKIMHU, MOATBEPKIAIOIINE
Ka4eCTBEHHBIA COCTAB pAa3JIMYHbIX HEOPraHMYECKHUX BEIIECTB, pPAaCIO3HABATh
OMBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUW pacCKpbiBaTh CYIIHOCTb  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMil MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
ATUX PEAKIINIL;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
peaKIuu OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOTO0 PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [larensbe);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEepU30BaTh XUMHUYECKHE MPOIIECCHI,
JeXalue B OCHOBE MPOMBIIUICHHOTO MOJYYEHUSI CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH MPEJCTABICHUI 00 OOIIMX HAYYHBIX MPUHIHUIAX U
AKOJIOTUYECKUX MPOoOIeMaxX XUMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUUCICHUS C HCIOJIb30BaHUEM
MOHATUSI «MaccoBas JI0Js BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUHN Ta3oB
MPU XUMHUUYECKUX PEAKIUSAX, MACChl BEIIECTBA WU O0OBEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OJHOTO M3 YUYAaCTBYIOUIUX B PEAKIIUU
BEILECTB, TEIJIOBOro 3¢ (deKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHM COOIIO/IaTh MPABUIIA MOIb30BaAHUS XUMUYECKOU
NOCYJIOl M J1abopaTOpHBIM OOOPYJIOBAaHHMEM, a TakKe IpaBuia OOpalleHHs C
BEIIECTBAMHU B COOTBETCTBUHM C MHCTPYKIMSMHU IO BBIMOJHEHUIO JTAOOPAaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATH U BBINOIHATh XUMHUYECKUM
AKCIEPUMEHT (Pa3JIoKEHUE MEPOKCUIA BOJIOPOJia B MPUCYTCTBUM KaTaIM3aTopa,
ONpEJENEeHNEe Cpeapl pacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHJIUKATOpa, BIUSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOU pEakinH,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHbIE peaklMu Ha cylbdaT-, kapOoHaT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTANbHBIX 3a/Ja4 IO
temam «Metambey u «HeMmeTtaiib»y) B COOTBETCTBHUU C MPaBUIAMU TEXHUKH
0€30MacHOCTH MPU OOpAILEHUH C BEUIECTBAMHU U JIAOOPATOPHBIM 000PYIOBAaHUEM,
MPEACTABIATh PE3YyJbTaThl XHUMHUYECKOTO JKCIEpUMEHTa B (QopMme 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIMX pPEakiuil U (OopMyIupoBaTh BBIBOJBI Ha OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTUUYECKU aHAIU3UPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHHKOB (CpelICcTBa MacCOBOM
KOMMYHUKaIuu, UHTepHeT U apyrux);



chOpMUPOBAHHOCTh ~ YMEHHH  cOONIOAaTh  MpaBWJIa  JKOJIOTHYECKU
1[e7IecO00pa3HOTO TOBENEHUSI B OBITY W TPYJIOBOWM JEATENBHOCTH B IEJSIX
COXPAaHEHMSI CBOETO 3I0POBbS M OKPY)KAKOLIEH INPUPOAHOU Cpeabl, OCO3HABATH
ONACHOCTh BO3/JICHCTBHS HA KUBBIE OPTraHU3MBbI ONPEACIEHHBIX BENIECTB, TIOHUMAs
cmbicn mokazarenss [IJIK, mosicHATh Ha mnpumepax CrHocoObl YMEHBIICHUS U
MPEIOTBPALIEHUS UX BPEJHOIO BO3ICHUCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 00YYaroIIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSI: YMEHHE
MPUMEHSTh 3HAHUSL 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUS BEHIECTB U
XUMHUYECKUX SIBIICHUU;

JUISL  CIIETIBIX M CIa0OBUIAIIMX OOYyYarolMuXcs: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy 00o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KJIACC

KosnnyecTBo yacos JIEeKTPOHHBIE
HanmeHoBaHMe pa3e/ioB U TeM (uudposrbie)
Ne i/m Kontpouabnbie | IIpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnea 1. TeopeTudyeckue 0CHOBBI OPraHUYeCKOM XUMHH
[Ipenmer opranndeckoit xumuu. Teopust
1.1 CTPOCHHUSI OPTAaHUUECKUX COSUHEHUN A. 3 bubnuorexa [JOK
M. bytneposa
Hroro no pazneny 3
Pazpnen 2. YriaeBoaopoabt
2.1 [IpenenbHbIe yriieBOAOPOAbI — aJKAHBI 2 bubnuorexa [JOK
HenpenenbHble yrieBoJOpPOIbI: AJIKEHBI,
22 el YTIEBOAOPOA 6 | Bu6miorexa [[OK
QJIKaTUCHBI, aJTKHHbI
2.3 ApomaTuieckue yriaieBoaopOo bl 2 bubnuorexa [JOK
IIpupoaHbIE HICTOYHUKH YITIEBOJOPOIOB U
2.4 PHpoa YIIEBOROPOA 3 | Bu6miorexa [[OK
ux nepepadoTka
Hroro no pazneny 13
Pazgen 3. Kuciopoacoaep:xamue oprannyeckue coegnnenns bubdmorexka [JOK
3.1 Cnuprel. ®enon 3 bubnuorexa [JOK
Anpaeruapl. KapOOHOBEBIE KUCIIOTHI.
3.2 ACTHEL. Rap 7 | Bu6morexa [IOK
CrnoxHble 3¢upbl
33 YraeBosl 3 1 bu6mmoreka [IOK




Hroro no pazneny 13

Paznen 4. A3oTconep:kaiiue opraHu4eckue coeHHEeHHsI

4.1 AMHHBI. AMUHOKHUCIIOTBL. benku 3 bubnuorexa [JOK

HWroro 1o pasaeiny 3 bubmuoreka [JOK

Paspnen S. BoicokoMoJIeKy A pHbIE COeIUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubnuorexa [JOK

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KJIACC

Kosnu4yecTBo yacos JIEeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM nu(ppoBbIe
Ne i/m P KonTtpoabnbie | IIpakTnueckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pasnea 1. Teoperuyeckue 0CHOBbI XMMHMH
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKHUX 3 0 0 bubnuorexa [JOK
anementToB . 1. Meneneena
12 Crpoenue BemecTBa. MHOrooOpasue 4 0 0 BuGmiorexa LIOK
BELIECTB
1.3 XUMHUYECKUE PEAKIUU 6 1 1 bubnuorexa [JOK
Hroro no paszneny 13
Pasnen 2. Heopranuyeckasi xumust
2.1 Mertanmnbl 0 1 bu6mmoreka [IOK
2.2 HeMmeTannst 1 1 bu6mmoreka [IOK
)3 CBs13p HEOPraHUYECKUX U OPraHUYECKHUX ) 0 0 BuGmorexa LOK
BELIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XUMUs U )KU3Hb 4 0 1 bu6mmoreka [IOK
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Koutpoabnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl

IIpenMeT opranndueckoi XuMuH, €€

| p P ’ | Bu6miorexa [[OK
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE
Teopust CTpOEHUS OPraHUYECKUX

2 coenquHenunit A. M. Bytieposa, eé 1 bubnnorexa [JOK
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o KraccuuKrauu
opraHumyeckux BeuiectB. Homenkinarypa

3 P P 1 bu6mmoreka [IOK
(cucremaTuyeckas) U TPUBUAIbHBIC
Ha3BaHUs OPraHUYECKUX BEILECTB
AJKaHbBI: COCTaB U CTPOCHUE

4 . p ’ 1 bu6mmoreka [IOK
TOMOJIOTUYECKHUM psiJT
MeraH u 3TaH — OpoCTENIINE

5 P 1 bu6mmoreka [IOK
MpEeACTaBUTENH AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1 bubnuorexa [JOK
DTUJIEH U IPOIUJIEH — MPOCTEHIIne

7 P P 1 bu6mmoreka [IOK
MPEACTaBUTENHN AIKEHOB
[Tpaktuueckas padora Ne 1. «Ilomyuenue

8 P P oy | | Bu6morexa [IOK
ATUJICHA U U3yUYE€HHUE €TO CBOMCTBY
Ankanuensl. byraauen-1,3 u

9 MetunOytanuen-1,3. [lomydenue 1 bubnuorexa [JOK
CHUHTETUYECKOI0 KayuyKa U PE3UHBI




10

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,
TOMOJIOTMUECKUH Psil. ALIETHIIEH —
MIPOCTEUIINN NTPEACTABUTENb AIIKUHOB

bubmnoreka [IOK

11

Bpluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

bubmnoreka [IOK

12

ApeHsl: 6eH301 U TOIXy0]. TOKCHYHOCTh
apeHOB

bubmnoreka [IOK

13

['enernueckas cBsi3b yIiIeBOJIOPOAOB,
MNpUHAJICIKAIIUX K PA3JIMYHBIM KJIaCCaM

bubmnoreka [IOK

14

[TpupoHBIE HICTOYHUKH YTIIEBOJOPOIOB:
MIPUPOJIHBIN ra3 U MOMmyTHbIE He(TAHBIC
rassl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu

bubmnoreka [IOK

15

[TpupoHBIE HICTOYHUKH YTIIEBOJOPOIOB:
MIPUPOJIHBIN ra3 U MOMyTHbIE He(PTAHBIE
rassl, He)Th M MPOAYKTHI €€ mepepaboTKu

bubmnoreka [IOK

16

KonTponpHas pabota no pazaeny
«YTIIEBOAOPOIBD)

bubmnoreka [IOK

17

HpeﬂeHBHBIe OAHOATOMHBIC CTIMPTHI:
MCTAHOJ " 3TaHOJI. BO,Z[OpOI[HaSI CBA3b

bubmnoreka [IOK

18

MHOroaToMHbI€ CIIUPTHL: ITWICHITIMKOJIb U
[JIMLIEPUH

bubmnoreka [IOK

19

@DeHOII: CTPOECHUE MOJIEKYJIbI, (PU3NYECKHE
U XUMHYECKUE CBOMCTBA, IPUMEHEHNE

bubmnoreka [IOK

20

Anpaeruabl: hopManbACTHI U
areTanpaerng. Aueron

bubmnoreka [IOK

21

OHOOCHOBHBIE IIpE/IeNIbHBIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHasl M YKCYCHas

bubmnoreka [IOK

22

ITpaktuyeckas padora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOM KHCIIOTBD»

CTeapI/IHOBaH " OJICMHOBAs KHUCJIOThI, KaK

23 MPEJCTaBUTENN BBICIIMX KapOOHOBBIX bubnnorexa [JOK
KHUCJIOT

24 Mpbuia kak conu BBICH.II/Ii( KapOOHOBBIX BuGmorexa LOK
KHCJIOT, UX MOIOIIIEE JEHCTBUE
CrnosxHbie 3(UpHI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIOKHBIX bubnuorexa [JOK
3¢upoB

%6 Kupsr: rusiponus, NpuMeHEHKE, BuGmorexa LOK
OuosornuecKas poJib KHUPOB
YrneBoabl: cocTaB, KiaccupuKaIms.

27 Baxwuelime npeacraBuTeNu: riI0K03a, bubnuorexa [JOK
¢bpykTo3a, caxapos3a

)3 Kpaxman u nemntono3a kak IpupoIHbIe BuGmorexa LOK
MOJIMMEPDI
KonTponpHas pabota mo pazaeny

29 «Kucnopoacoaep:xaiiiye opraHn4ecKue bubnuorexa [JOK
COEIUHEHUS»

30 AMUHBI: METHJIAMUH U aHWJINH bu6mmoreka [IOK
AMUHOKHUCIIOTHI KaK aM(OTEpHbBIE

31 OpraHU4YeCKHE COCIMHEHUS, UX bubnuorexa [JOK
Ouosiornueckoe 3HaueHue. [lentuapt

39 benku xak npupoaHsie BuGmorexa LIOK
BBICOKOMOJIEKYJIIPHBIE COETUHEHUS

1 OcCHOBHbIE TIOHATHUS XUMUHU ) BuGmorexa LOK
BBICOKOMOJIEKYJISIPHBIX COE€IUHEHUN

34 OCHOBHBIE METOIbI CHHTE3a bu6nmoreka [IOK




[InacTMacchl, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAUHEHUMN.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHHs

JIEKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcsbl

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAA
KOH(UTryparyst aToOMOB

Ilepuonnueckuit 3akoH u Ilepuoanueckas
cHCTeMa XMMHYECKHUX 3aemMeHToB /. H.
MeneneeBa, ux CBsi3b C COBPEMEHHOU
TEOPUEU CTPOCHUS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYECKHUX BJIEMEHTOB 1 UX COSIMHEHHUH 110
rpyIIaM U nepuojam. 3HaueHue
MEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB [[.J1. MeHaeneeBa B
pa3BUTHH HAyKH

CrpoeHue BeniecTBa. XUMUYECKasi CBA3b, €€
BUJIbI; MEXAaHU3MBbI 00pa30BaHUS
KOBAJIEHTHOM CBSI3U. BonopoaHas cBs3b

BasieHTHOCTh. DNEeKTPOOTPULIATETEHOCTD.
CreneHb okucicHus. BemecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUSA

[TonsiTHE O NUCTIEPCHBIX CUCTEMAX.
HctuHHbBIE U KOIOUIHBIE PACTBOPBI.
MaccoBas 10115 BEllIeCTBa B pacTBOpE




Knaccudwukanus 1 HOMEHKIATypa
HEOpPraHWYECKUX coeuHeHui. [ eneTnueckas
CBSI3b HEOPTaHMYECKUX BEIIECTB, PA3JIMYHbBIX
KJIaCCOB

Knaccudukanus XuMHUeCKuX peakuui B
HEOPraHUYECKOU U OPraHU4YECKON XUMUHU.
3aKOH COXpaHEHMS MAcChl BEIIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS S3HEPTUU IIPU
XUMUYECKUX PEAKLUAX

Ckopoctb peakuuu. OOpaTuMble peakium.
XHUMHYECKOE paBHOBECUE

10

[Ipaktuyeckas pabora Ne 1. «BrnusiHue
pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

11

OnexTponurnueckas guccouuanus. [lonstue
0 BogopoaHoM nokasarene (pH) pactsopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHMYECKUX U HEOPraHMYECKUX BEIIECTB

12

OKUCINTENEHO-BOCCTAHOBUTEIIbHBIC
peaxiuu. [Tonsitie 00 3nmexTponnze
pacIIaBOB U PACTBOPOB COJIEU

13

KonrtponbHas pabota no pazaeny
«Teopernueckne OCHOBBI XUMHUU»

14

Meraubl, ux nosioxenue B [lepuoanueckoit
CHUCTEME XUMHUYECKUX 31eMeHTOB /J[. 1.
MemeneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. OO1IMEe PU3NIECKUE CBOWCTBA
METaJUIOB




15

CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH s
HaIpsHKEHUN METaJUIOB

16

XHUMHYECKHE CBOMCTBA BaKHEHUIIINX
METaJUIOB (HaTpuH, Kajaui, Kaabluid, MarHui,
QTIOMUHUN) U UX COSTUHECHUHN

17

XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX
COCTUHECHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COCTUHECHUN

19

[Tpaktuyeckas padora Ne 2. "Pemenue
9KCIIEPUMEHTAJIbHBIX 33]a4 110 TEME
«Meramis»"

20

Hemeranel, uX oJ0XKEeHHE B
[lepruonuueckoii cucteMe XUMUYECKUX
anemenToB . 1. MeunneneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

DU3NYECKUE CBOKCTBA HEMETAILIOB.
AnoTponusi HEMETAIOB (Ha IpUMEpE
KHCIIopoJia, cephl, hocdopa u yriiepoaa)

22

XHUMHYECKUE CBOMCTBA raJIOT€HOB, CEPHI U X
COCIMHEHUN

23

XuMHUUecKre CBOMCTBaA a30Ta, pocodpa 1 ux
COCIMHEHUN

24

XHUMHYECKUE CBOMCTBA YIIIEPOAA, KPEMHHUS U
HUX COeIUHEHUN

25

IIpuMeHeHNe Ba)KHENIINX HEMETAJUIOB U UX
COCIMHEHUN

26

O0001IeHYE ¥ cUCTEMAaTU3aLUs 3HAHUI 10




teMme «Hemeramisry. Beraucnenus o
YPaBHEHUSIM XUMHUYECKHX PEAKLIUN U
TEPMOXUMHUUYECKUE PACUETEI

[Ipaktudeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 I10 TEME 1
"Hemeramnsl"»

)3 Konrponsnas padora no remam «MeTauiby 1
u «Hemerasmib

79 Heopranuueckue 1 OpraHn4ecKre KUCIOTHI. 1
Heoprannueckue 1 OpraHn4eckue OCHOBAHUS
AmdoTtepHbIe HEOPraHUYECKUE U

30 opraHudeckue coeuHeHus. ['enernueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Pone xumun B ob6ecrieueHNH SKOJIOTHIECKOH,

31 JHEPreTUYECKON U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHH MEAULIUHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX

32 MIPUHLUIIAX IIPOMBIILICHHOTO MTOJIyYEHUS 1
BAJKHEWILNX BEIECTB

33 YenoBek B MUpPE BELECTB U MATEPHAIIOB 1

34 X¥UMHUA U 300pPOBbE YEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOJIMYECKOE OBECITEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSIBATEJIbHBIE YUEBHBIE MATEPUAJBI 1151 YUEHUKA

Xumus, 10 knacc/ IN'abpuensn O.C., Octpoymos W.I'., Cnaakos C.A.,
AxuuonepHoe obmectBo «M3natensctBo «lIpocBemenne»,2021 r
Xumus, 11 knacc/ IN'abpuensn O.C., Octpoymos W.I'., Cnaakos C.A.,
AxuuonepHoe obmectBo «M3narensctBo «IIpocBemenne»,2021r.

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
Xumusi(6a30BbIilypoBeHb ). Peanuzainus 00pa3oBaHus: METOAMYECKOE TOCOOUE IS
yuurens / Kasepuna A. A., [Tuuyruna I'.B.; nox pen.I'. B. [Tnuyrunoit. M. :

OI'BHY «UucTuTyT cTparerun passutus oopazoBanus PAOy», 2022 81 c.:um.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U

PECYPCBI CETU UHTEPHET Cdepym (prof-sferum.ru)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MUHTEPHET
https://www.yaklass.ru/

https://foxford.ru/?utm_referrer=https%3A%2F%2Fyandex.ru%:2F






