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IHHOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1O XUMUM Ha YpPOBHE CpeOHEro ooOuero ooOpa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpa3zoBanuu B Poccuiickoii ®denepanum», TpeOOBaHUN K PE3ylbTaTaM OCBOEHUS
dbenepanbHOll 00pa30BaTENbHOW MPOTrpaMMbl CPEJAHETO OO0IIero oOpa3oBaHUS
(®OIT  COO), npencraBiaeHHbIX B DegepanbHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM cTanaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydueOHOro mpeameTra «XuMus» B oOpa3oBaTeIbHBIX opraHuzanusx Poccuiickoit
Qdenepanvy, pealu3yIOIMIUX OCHOBHBIE OOpa3oBaTelbHBIE MPOTPaAaMMBbI, U
OCHOBHBIX TMONOXKEeHUN «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
Oenepanuun Ha nepuon a0 2025 rona» (Pacnopsikenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOAX0/J0B K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINPEACICHUIO
oOmiei ctparernu oOydeHus, BOCIIMTAHUS M Pa3BUTHUS O0YUAIOMIMXCS CPEACTBAMH
yuebHoro npeameta «Xumus» st 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHUentyanpHble nonoxennds @I'OC COO o B3aMMOOOYCIOBICHHOCTH LEJEH,
COJIepKaHus, pe3yibTaToB OOydeHuss W TpeOOBaHMH K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XVUMHYECKOE oOpa3oBaHue, N0JIy4aeMoe BBIITYCKHUKaMH
o0mieoOpa3oBaTelbHOM OpraHU3alluy, SBSIETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYKUT 3aBepLIAlONIMM 3TalloM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX ILIEHHOCTEH, NPHUCYIINX
LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHMsA. OTH LEHHOCTH KacaroTcs
NO3HAHMSI 3aKOHOB MPUPOABI, (HPOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeloBeKa, a TakKe DKOJOTMYECKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3I0pOBBI0O M HpUpOJIHOM cpene. Peammsyercs xumuueckoe o0pa3oBaHue
oOyuJaroluxcs Ha YpOBHE CpeAHEro o0Iero o0pa3oBaHUs CPEACTBAMU Y4eOHOTO
npeaMera  «XUMHUS», COJEPKAHME M IOCTPOEHHUE KOTOPOIO OIPEIEICHbl B
nporpaMme MO XHMHUU € YYETOM CHEeUU(PUKH HAYKHM XHMUM, €€ 3HAUCHHUS B
MO3HAHWUU TPHUPOJLI U B MaTEpPHAIbHOW >KM3HM OOIIECTBA, a TaKKE C y4ETOM
oOlux 1ened MW TMPUHLHUIIOB, XapaKTEpHU3YIOIIMX COBPEMEHHOE COCTOSIHHUE
CHUCTEMBI cpesiHero ooriero oopazoBanus B Poccuiickoit denepanum.

X¥MHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0co0yi0 pojib B
COBPEMEHHOW IMBUJIM3AIMKN, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYyJIbTYPHI.
Omna BHOCHUT CBOM BKJIaJl B (POpMHUPOBAHUE PALIMOHAILHOIO HAYYHOTO MBIIICHUS,
B CO3/IaHME€ IEJOCTHOTO MPEJCTaBICHUSI 00 OKpY)KAIOIIEeM MHUPE Kak O €JIMHCTBE
OpUPOABl M YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOTO COCTaBAa OKPYXAOIIETO MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOXHBIMH O0JIACTSIMU IPUMEHEHHUSI.
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TecHO B3aMMOJEUCTBYs ¢ APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMMs CTajla
HEOTHEMJIEMOI YacThi0O MUPOBOU KYJIbTYphl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TPyAa W KU3HU KaxJa0ro ujeHa ooOmectBa. CoBpeMeHHass XHMMHUS KaK Hayka
CO3UJaTeNIbHAs, KAK HAayKa BBICOKMX TEXHOJIOTMHM HaIpaBleHa Ha pEIIECHUE
rJ100aJbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHsI YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUUECKOM, MUIIEBOM, IKOJIOTMUECKON 0€30I1aCHOCTH U OXPAHBI 37J0POBbSL.

B coorBercTBUM ¢ OOIMMH LEISIMH U MPUHLMIIAMHU CPEAHETO OOIIEro
oOpa3zoBaHus conepkanue npeamera «Xumusp» (10—-11 knaccsl, 0a30BbI ypOBEHb
U3yUYEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJITOTOBKY
oOyyaromuxcs, HEOOXOIUMYyI0 MM JJs BbIpa0OTKM  MHUPOBO33PEHUECKUX
OpHUEHTHPOB, YCIEIIHOIO BKJIKOYEHUS B JKU3Hb COLMYMAa, IPOJOJIKCHHUS
00pa30BaHus B pa3JIMYHBIX 00JACTAX, HE CBSI3AHHBIX HEMOCPECTBEHHO C XUMUEH.

CocraBnsomiuMu ~ nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChbl —
«Oprannueckas xumusi» U «OOm@as M HeopraHudeckass XHUMHSA», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAayKH: cHCTEMa
3HaHUU MO0 HEOPTaHWYECKOW XUMHH (C BKIKOYEHUEM 3HAHHUU U3 OOIIed XUMUM) U
OpraHnyeckon xumuu. PopmMupoBaHUE JAHHOM CHUCTEMBI 3HAHUW IPU U3YyUYECHUU
npeaMera O00ecreyMBaeT BO3MOMKHOCTh PACCMOTPEHHS BCETO MHOT000pasus
BELIECTB HA OCHOBE OOIMX MOHITHM, 3aKOHOB U TEOPUN XUMHH.

Crpyktypa coaepkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HEopraHuyeckas XUMHUsS» cQOpMUpOBaHA B IMporpamMme MO XHUMHM Ha OCHOBE
CUCTEMHOT0 TMOJXO0Ja K HW3YyYEHHIO Y4YeOHOro wMarepuajia M O0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpENEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOW XHMMHHU BELIECTBA
paccMaTpHUBaIOTCSI HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUS OPTaHUYECKHUX
COCAVUHEHNH, a TakK€ HAa YPOBHE CTEPEOXMMHUYECKHUX M DJIEKTPOHHBIX
IOpPEICTaBIEHU O CTpoeHHH BemecTB. CBeneHuss 00 H3ydaeMblX B Kypce
BEIIECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOJOPOJIOB JI0 CIIOKHBIX OMOJIOTHYECKH
AKTHBHBIX COCAUHEHHMH. B Kypce OpraHM4ecKOod XHMMHUHU IOJYy4arOT Pa3BUTHE
chopMupOBaHHbIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS MEPBOHAYAIbHBIC
NPECTABICHUS O XUMUYECKOM CBsI3HU, KJIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUSI, O XUMUUYECKON PEAKLIAH.

[lon HOBBIM yriOM 3peHHs B MHpeameTe «XuMHus» 0a30BOro ypoOBHS
paccMaTpuBaeTCsl HW3YYEHHBII Ha YpPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
TEOPETHUUECKU MaTepuan U (AKTOJIOTMYECKHE CBEICHHMS O BeEIIeCTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias ¥ HeopraHuyeckas
XUMHSD» OOydYaloIMMCs TPEAOCTAaBISIETCS BO3MOXHOCTh OCO3HATh 3HAYCHHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,
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rIyo)ke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YyHKIMA 3TOTO 3akoHa — OT
006001aromei 10 0OBICHSIIOMICH U IPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIUX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHUH, a TAKXKE O XMMHYECKHUX PEaAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JonojHgeTcs B Kypcax 10 um 11 kmaccoB
AJIEMEHTAMH COJEpKaHUs, HUMEIOIIMMH KYyJIbTYpOJIOTUYECKUH W TPUKIAJIHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMHUHU C
JPYTMMH HayKaMH, PacKpbIBalOT €€ pOJib B IO3HABATEJIbHOW W IMPAKTUYECKOU
JESITENIbHOCTA 4YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXEHHUS K IIPOIIECCY
TBOpYECTBA B OOJIACTH TEOPUU M MPAKTUUECKUX MPUIOKEHUN XMMHH, TTOMOTaloT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKU OCMBICIMBATH MH(POPMAIUIO U
NPUMEHSTh €€ Il TIOMOJIHCHUS 3HAHUW, pEIICHUS WHTEIUICKTYaJbHBIX U
AKCIIEPUMEHTAILHBIX UCCIEI0BaTeIbCKUX 3a7au.B 1enom copepkanue yuyeOHOTO
npeaMeTa  «XUMHs»  JIaHHOTO  YPOBHS  WM3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmMupoBaHue y OOYYaIOIMXCSI MUPOBO33PEHUYECKOW OCHOBBI ISl TTOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepUaIbHOE €JIMHCTBO HEOPraHWYECKOro W
OpraHUYeCKOTO MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTb MPUPOIHBIX SIBICHUN NyTEM DJKCIEpPUMEHTA U
pelieHusi TMPOTHUBOPEYMM MEXAy HOBBIMHU (akTaMd UM TEOPETUUYECKUMU
NPEeANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU IKOJIOTUYECKUX MpooIieM, a
TaK)Ke MpoOJieM COEPEKEHUST IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUH U MAaTEPHUATIOB.

B nmane pemenus 3amay BOCHUTAHMS, Pa3BUTHS U COLMAIM3ALUU
0o0yyJaromuxcsi MPUHATHIE TPOTrpaMMOM MO XUMHUU TOAXOAbl K OMNPEICICHUIO
COJICp’KaHUs W TIOCTPOCHHS TMpeaAMeTa MpeaycMaTpuBaroT (HOpMUpOBaHUE
YHUBEPCAIBHBIX  YYEOHBIX JCHCTBUH, WMEIOmMUX 0a30Boe 3HAYCHHE IS
pa3IMUHBIX BHUJAOB JIEATCIILHOCTH: pEIIeHUs] MpodJieM, MOUCKA, aHajiu3a U
00paboTKu nH(pOpMaIUU, HEOOXOAUMBIX JJISI MPUOOPETEHHUS ONBITA MPAKTUIECKON
U HCCIENI0BATENbCKOU ACSATEIbHOCTH, 3aHUMAIOUIEH BaXHOE€ MECTO B IMO3HAHUU
XUMUHU.

B mnpaktuke mnpemogaBaHus XWMHH KAaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs, TaK U HA YPOBHE CPEIHETO 00IIero oOpa3oBaHus, MPU OMPeaeTICHUN
COJICPKATENIbHOM XapaKTepUCTUKU LeJIed HM3y4YeHHUs NpeAMeTa HaIpaBlICHHEM
MEPBOCTETICHHONW 3HAYUMOCTH TPAIUIIMOHHO MpuU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAayKH Kak 0OJacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUECKOU
NESATETbHOCTA YE€JIOBEKAa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOM TOYKHM 3PEHUs TaKOW MOAXOJ K ONPEACICHUIO LIENEHd HU3y4YEeHUS
peAMETAa SIBJIETCS BIIOJIHE ONPABJAHHBIM.
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CornacHO JaHHOW TOYKE 3pEHMs TIJIaBHBIMU MLEJISIMU H3Y4YEHUsl MpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBisttOTCSA:

e (¢opMHpOBaHHME CHUCTEMBl XHMHYCCKMX 3HAHUHW KaK  BaKHCHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIC MOHATHUS, (PyHIAMEHTAIbHbIE 3aKOHBI U TEOPUU XHMHH,
OCBOECHHUE fA3bIKa HAYKH, YCBOECHHUE W IMOHUMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MHPOBO33PEHUECKOI0 XapakTepa, 03HAKOMIIEHHE C HUCTOpUeH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX peaKIHi, HEOOXOAMMBIX JUIsl MPUOOpETEHUs
YMEHU OPUEHTHUPOBATHCSI B MHPE BEIIECTB M XHMUYECKHX SBJICHUH,
MMEIOIIMX MECTO B IPUPO/JIE, B MPAKTUYECKON U MOBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHHUU U CIIOCOOOB ACSITEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHUYECKOTO0 OJKCIEPUMEHTa, COOJIOJCHUEM  IpaBUI
0e30macHOro 00paIleHus ¢ BEIECTBAMHU.

Hapsany ¢ atuMm, comepkareibHas XapakTepUCTHKA LEJel U 3aa4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XUMHUM YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMH NPUOPUTETAMHU B CUCTEME cpefHero obmiero odpazoBanus. CeroaHs B
NpernojaBaHud XMMHUM B OOJbLIEH  CTEMEeHU OTHAAETCS  NPEANnOoYTeHHE
NPaKTUYECKON KOMIIOHEHTE COJiepkKaHus OOy4eHHUs, OpPUEHTUPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHOW OpraHu3aluy, BIaJCIOIIEr0 He
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHocoO0aMu |
YMEHUSMH aKTUBHOTO MOJIYYCHUs 3HAHUN M NMPUMEHEHUS UX B PeajbHOM >KU3HU
JUTSL pEIICHUS TPAKTUUECKUX 3a]1ay.

B cBs3u ¢ »TUM mnpu u3ydyeHUM npeaMera «XUMHUS» JOMUHHUPYIOIIEE
3HaUYEHHE MPUOOPETAIOT TAKUE LIETU U 3a]]a4H, KaK:

aganTanus o0y4arolMXcsl K YCIOBHSM TUHAMHUYHO Pa3BUBAIOLIErOCS MUpA,
dbopMupoBaHUE  MHTEUIEKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMo0Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHATUIO TPAMOTHBIX
pelIeHnu B KOHKPETHBIX KU3HEHHBIX CUTYaIIMSIX, CBI3aHHBIX C BEIIECTBAMH M MX
IPUMEHEHUEM;

dbopmupoBaHue y OOydYarolIUXCA  KJIIOUYEBBIX HABBIKOB  (KJIIHOYEBBIX
KOMIIETCHIMI), HMMEIOIIUX YHUBEPCAIbHOEC 3HAYCHUE [JIsi Pa3IUYHBIX BHUOB
NEeSATENbHOCTU: PELIeHUs Ipo0sieM, MOMCKa, aHaiu3a U o0paboTKH MH(pOpManuHy,
HEOOXOMUMBIX JUISI TPHOOPETCHHS ONBITa JACSITCIBHOCTH, KOTOpas 3aHUMAacT
BAXHOE MECTO B T[IO3HAHUM XHMHUHU, a TakXKe i1 OLEHKU C TMO3UIUN
AKOJIOTMYECKON O€30MaCHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKUX
IIPOLIECCOB HA OPTaHM3M Y€JI0BEKA U IPUPOIHYIO CPENY;
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pa3BUTHE TO3HABATEIBLHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00yUYarOIMXCs: CIIOCOOHOCTH CAMOCTOSITENIHHO MPUOOpPETATh HOBBIC
3HAHMS 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTIMH, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH I MOMCKAa U aHajau3a y4eOHOU M
HAYYHO-TIOMYJISIPHON MH(OpMAIIUU XUMHUYECKOTO COJICP KAHMUS;

(dbopMUpOBaHUE U Pa3BUTHE Y O0YUJAIONTUXCS aCCOIIMATHBHOTO U JIOTHYECKOTO
MBIIIUTCHUS, HAOI0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NpPHU TUIAHHPOBAHWHM W TPOBEJACHUU XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyYaromuxcsi YOSKIEHHOCTH B T'YMaHUCTHYECKON
HATpPaBIEHHOCTH XUMHH, €€ BaXHOW POJHM B PEIICHUU TI00AIBHBIX MpoOIeM
paIoHaIBLHOTO MPUPOOIIOIF30BAHUS, TOTIOTHEHHUS YHEPTETUIECKUX PECYPCOB U
COXPaHEHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHWS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a Tak)Ke MPUOOPETEHHUs OIbITa
UCTIONb30BAaHUSl TONYYCHHBIX 3HAHWUW I TPUHSATHS TPAMOTHBIX DEIICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMU SBICHUSMHU.

B yuyeObHOM maHe cpenHero oOmiero oOpa3oBaHMsl MpeaMeT «XUMUS»
0a30BOT0 ypOBHS BXOAWT B COCTaB MpeaMeTHOH obnactu «EcTecTBeHHO-HayUYHBIE
IPEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX 71 U3YYEHHUsI XUMUU, HA 0a30BOM YPOBHE
cpeaHero obmiero oopa3zoBanusi, coctapiseTr 68 yacos: B 10 kmacce — 34 yaca (1
yac B Heenmro), B 11 kimacce — 34 gaca (1 gac B He/ielnio).
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COJEPKAHUE OBYUYEHUA
10 KUIACC
OPTAHNYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[Ipenmetr oprannyeckoil XUMHUU: €€ BOSBHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJIYYEHUH HOBBIX BEILECTB U MarepuanoB. Teopusi CTPOCHUS OPraHUYECKHUX
coenuHeHnii A. M. bytiepoBa, €€ ocHOBHbIE MOJ0KeHUsI. CTPYKTYpHbIE (DOPMYJIBI
OpraHMYeCcKUX BellecTB. [oMonorusi, wu3zoMepusa. XuUMUYECKass CBSI3b B
OpTraHUYECKUX COCMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o Kiaccupukanuu opraHudeckux BemiecTB. HoMmeHnkmarypa
OpPraHMYeCKUX COEIUHEHHMIN (CcucTeMaThueckas) | TpHUBUAJIbHbIE HAa3BaHUS
BAKHEUIIINX MPEICTABUTENIEN KJIACCOB OPraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MpPEBpAllCHUIN:
O3HAKOMJICHHE C OO0pa3laMd OpPraHMYeCKHX BEIIECTB M MaTephHajiaMH Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OPTaHMYECKUX BEIICCTB, HAOIIOJCHUE W
OMMUCAaHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTraHUYECKUX BEIIECTB
IpyU HarpeBaHuu (TUIaBJICHUE, OOYTIIMBAaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psia. MeraH u 3TaH —
POCTEHIITNE TPEICTABUTEIN alKaHOB: (PU3UYECKHEe W XHUMHYECKHE CBOMCTBA
(peakuuu 3amMenieHus W TOPEHHs), HAXOXKAEHUE B NPUPOJE, MOJIyYeHUE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PAl. DTWIEH U MPOIUIIEH —
IpOCTEHIINE MPECTABUTENN aJKEHOB: (PU3UYECKHe W XHUMHYECKHE CBOMCTBA
(peakiuy THAPUPOBAHMS, TaJOTCHUPOBAHUSA, THUApPATALMU, OKUCIEHUA W
MOJIMMEPHU3ALINH ), TOTyYEeHUE U IPUMEHEHHE.

Ankanuensl: OyTtaaueH-1,3 m MmetunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOWCTBA (peakius mnonumepusanuu). [lonydyeHre CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHHMS, TOMOJIOTHYECKUH psill. ALETHIICH
— TMPOCTEUIIUA TPEACTABUTENIb AJKHMHOB: COCTaB, CTpOeHUE, (PU3HYECKUE U
XUMHUYECKUE CBOMCTBA (peakiMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIUH,
TOpeHMUsl ), MOJIyYeHUE U IPUMEHEHHUE.

Apenbl. beH3on: coctaB, cTpoeHue, (pU3MYECKUe M XUMHUYECKHE CBOWCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHEeHue. 10.1yon:
cocmas, cmpoeHue, @usuyeckue U  Xumudeckue  ceolcmea  (peaxyuu
2aN02eHUPOBANUSl U HUMPOBAHUs]), NoOJyYyeHue U npumereHue. TOKCUYHOCTb
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apeHoB. l'eHeTnMyeckas CBsI3b MEXKAY YIJE€BOJAOPOAAMH, IPUHANICKANIUMUA K
Pa3IMYHBIM KJIaCcCaM.

[IpupoaHble MCTOYHUKM YriIeBOAOPOAOB. lIpupoaHbpli ra3 M NOIYTHBIE
HedTsaubie Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HEPTH:
NEPEroHKa, KPEeKUHT (TEPMHUYECKUM, KaTaMTUYECKUi), TUpoiau3. [IpomykTel
nepepadoTku HeTH, UX TPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHbIN
yroJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HUX MPEBPAILCHUI:
O3HAKOMJIEHHME C o0OpaslamMu IUlacTMacc, KaydyKOB U PE3UHBI, KOJUICKIIUH
«Hepts» u  «VYroap», MOACIUPOBAHME  MOJIEKYJT  YIJIEBOJOPOJOB |
raJIoreHONPOU3BOIHBIX, MTPOBEJICHUE NPAKTUYECKON PabOThl: MOJyUYEHHUE ITUJICHA
Y U3y4YEHUE €r0 CBOUCTB.

Pacuérnble 3amaumn.

Boluucinenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuud (maccel, 00BEMAa,
KOJINYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOAYKTA PEAKIMU MO MU3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WM MPOTYKTOB PEaKIUH).

Kuciopoacoaepxamue opranu4eckKue CoeAUHECHUA

[IpenenbHple OQHOATOMHBIE CHHUPTHI. METaHOJN M JTAaHOJN: CTPOEHUE,
bu3nyeckue MU XUMHUYECKHE CBOMCTBA (peakiuu C AaKTUBHBIMH METaJlIaMH,
raJIor€HOBOJIOPOAAMH, TOPEHHE), NpUMEHEHUEe. BoJopoaHble CBSI3U MEXAY
MOJIEKYJIAMH CITUPTOB. JIeHCTBHE METAaHOMA U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroaroMHbl€  CHHUPTHL. ODTUJIEHIJMKOIb W  TJULUEPHUH: CTPOECHHUE,
bu3nyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO MIEJIOYHBIMU
MeTaJjlaMHi, KaueCTBEHHAsl peaklusi Ha MHOTIOaTOMHbIe cnupthl). JleiicTBue Ha

opraHu3M yenoBeka. [[puMeHenne rauueprHa U 3TUIICHTJIUKOJIA.

®deHosl: CTPOCHHE MOJEKYIbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocts penona. [Ipumenenue penona.

Anpnerunpl U kemowusvl. DopManpaerui, aUeTANbICTUI: CTPOCHHE,
¢u3nyecKkue U XUMHUYECKHE CBOMCTBA (peaklUUU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIIUH ), IOJy4YEHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TpEJC/IbHBIC KAapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCYCHasi KUCJIOTBHI: CTpOeHHE, PU3NYECKHNE U XMMHUYECKHE CBOWCTBA (CBOWCTBA,
oOmue g Kiacca KUCIOT, peakius dTepuduKaIim), mojaydeHne U MpuMeHEeHue.
CreapuHoBasi M OJICMHOBAsl KHCIJIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KUCITOT. MbLTa KaK COJIM BBICIITUX KaPOOHOBBIX KHCIIOT, KX MOIOIIEE JICUCTBHE.

Cnoxnble 3GUpPBl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [maponus
cnoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. bruonornyeckas
POJIb )KUPOB.
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VYrneBoapl:  cocraB, KilacCUUKanus ~— YrieBOoAOoB  (MOHO-, [JU- H
nosrcaxapubpl). [Jroko3a — mpocTedIuii MOHOCaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHME M XHUMHUYECKHME CBOMICTBa (B3aUMOJCICTBUE C
ruapokcugom Mmenu(ll), okucieHne amMMHadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpPOKEHUE TIJIIOKO3bl), HAXO0XJECHUE B MpPHUPOJE, IPUMEHEHUE,
ouonoruyeckas poiib. @otocunres. OpykTo3a KaKk U30MeP IITHOKO3BI.

Kpaxman u nemnonosa kak npupojasbie noiaumepsl. CTpoeHne Kpaxmana u
Heunoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KaueCTBEHHAsl PEaKIIHs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HM3YYEHMsI BEIIECTB M MX MPEBPAILCHUIA:
npoBe/ieHHe, HaOJ0/IEHHEe W OINHUCAHHME JEMOHCTPALIMOHHBIX OINBITOB: TOPEHHE
CIIUPTOB, KaUYe€CTBEHHbIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKMCIEHUE ATaHOJa
okcugoM Meau(ll)), MHOroaroMHbIX CHUPTOB (B3aMMOJICHCTBHE TIJIMIIEPUHA C
ruapokcugoM meau(ll)), anpaerunoB (OKMCIeHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmenu(ll), B3auMopeicTBHE Kpaxmaia ¢ HOAOM),
IPOBEJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCTIOTBHI.

PacuérHnble 3a1ayu.

Boluucnenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuu (macchl, 0O0BbEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOJYKTa PEaKlMHU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKILIUN).

A3zoTcoaepxaniie OpraHMuecKue COeIMHEHHUS.

AMUHOKHCIIOTBI KaK aM(OTEpHbIE OPraHUYECKUE coequHeHus. Puznyeckue
U XUMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpuMepe TiuiuHa). buomorudeckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTuapl.

benku kak mnpuponHbBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. [lepBuuHas,
BTOpUYHAsl M TPETHYHAas CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIHsl, KAYECTBEHHBIE PEAaKI[MU Ha OEIIKH.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M HMX MPEBPALLCHUIA:
HAOJIIO/ICHUE U ONHMCAHUE JEMOHCTPALIMOHHBIX OMNBITOB: JACHATYypalus OEIKOB IpH
HarpeBaHUM, LIBETHbIE PEaKLUU OEITKOB.

BbicokOMOJIeKYISIPHBIE COCAUHEHUS

OCHOBHBIE MOHATHS XWMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEPU3ALUHN, CPEIHSAS MOJEKYISIpHAS
macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIWHEHHA —
HOJIUMEPU3ALIHS U TTOJIMKOHICHCAIIHSL.

DKCIepUMEHTANIbHbIE METOJbl H3Y4YEHHsI BEIIECTB M HX IpEBpallleHUi:
O3HaKOMJIEHHE C 00pa3lamMy MPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,

Kay4yKOB.
MexnpeaMeTHbIe CBS3H.
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Peanusanus MexXnpeIMETHBIX CBS3EM NPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kyacce OCYLIECTBISIETCS YE€pe3 HCIOJIb30BaHHE Kak OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHATUH, TAK U MOHATUH, ABISIOLIUXCS CUCTEMHBIMHU JUISl OTICIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIEC MTOHATHUS: SIBJICHNE, HAYYHBINA (aKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAIU3, CUHTE3, KJIacCU(PUKAIUs, MePUOAUIYHOCTH, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

dusnka: MaTtepus, DSHEPrus, Mmacca, arToM, DJIEKTPOH, MOJIEKYJIa,
OHEPreTUYECKU YypOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3MUECKUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEUIECTB B OpraHU3ME,
¢doTtocuHTE3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OEJKH, YIIEBOAbI, KHUPHI,
bepMeHTHI).

['eorpadusi: MuHepasbl, TOpHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypCBhlI.

TexHOoNmorus: THUILIEBbIE NPOAYKThI, OCHOBBI PAlMOHAIBHOIO MHUTAHUS,
MOIOIIIUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MpenapaTbl, MATEPUAIIBI U3
MCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHUYECKAA XUMUSA

Teoperuyeckue OCHOBbI XUMHHU

XuMudeckui anemMeHT. ATom. Sapo artoma, H30TOMNBL. DJIEKTPOHHAs
000J10uKa. DHEpPreTHYecKrue ypOBHH, MOJYPOBHH. ATOMHBIE opOuTanw, S-, pP-, d-
aneMeHTbl. OCOOCHHOCTH pacIpeieiCHUusT AJIEKTPOHOB MO OpOUTANIIM B aToMax
3JIEMEHTOB TEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOHPUTYpAIHsI aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoauueckas cucreMa XMMHUYECKUX JIEMEHTOB
. 1. MenneneeBa. CBs3b NEPUOANIECKOTO 3aKoHA U [lepmogmyeckoil CuCTeMbI
xumuueckux anemeHToB . YI. MenaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA HW3MEHEHHUS CBOWCTB XUMHUYECKHX DJJIEMEHTOB H
00pa3yeMbIX MMH TMPOCTHIX M CJIOXKHBIX BEIIECTB [0 TPyHIaM M IepruojaM.
3HaYEHHE NEPUOIUYECKOT0 3aKOHA B Pa3BUTUN HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XHMHUYECKON CBSI3U
(KoBaJIeHTHAsl HEMOJISIpHAs W TOJIApHAs, MOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJCHTHONW XUMHUYECKOM CBs3M (OOMEHHBIM U  JIOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. JIEKTPOOTPULIATEIBHOCTD.
Crenenb okucieHus. MoHbI: KATUOHBI M AHUOHBI.
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BemectBa  MOJEKYIIPHOIO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MIOCTOSTHCTBA COCTaBa BEHIECTBA. THIbI KPUCTAIIMYECKUX PEUIETOK. 3aBUCHUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAINIMYECKOU PEIIETKH.

[Ionstne o nucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWJHBIE PACTBOPHI.
MaccoBast 10J1s1 BEHIECTBA B pacTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COECIMHEHUH. HomeHnknatypa
HEOPraHUYECKUX BEIIECTB. | €HeTHYecKas CBA3b HEOPraHWYECKHX BEIIECTB,
NPUHAUIEKAIIMX K PA3JIUYHBIM KJIaCCaM.

Xumuueckass — peakuusa.  Kiaccupukanuss — XMMHYECKMX — peaknuii B
HEOPraHMYECKOM M OpPraHWYECKOW XMMHH. 3aKOH COXPAaHEHHsS MACChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHHS YHEPTUH IPU XUMUUECKUX PEAKLIHSIX.

CKopoCTh peakinu, €€ 3aBUCMMOCTh OT pazauyHbIX (pakTtopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOe paBHOBecue. DakTOpbl, BIUAIOIINE HA COCTOSIHHUE
xumuueckoro pasHosecus. [Ipunuun Jlelllarense.

DnekTpoauTuyeckas aucconuanus. CuiibHbIE U clladblie AeKkTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIasl, HEUTpaJIbHAs, II€JI0YHAs.

OKUCIUTENIbHO-BOCCTAHOBUTEIBLHBIC PEAKIINU.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHSI BEIIECTB M WX MPEBPaALCHUI:
nemoHctpauus tabmun «llepuonnueckas cuctema xumudeckux snementos . M.
MenneneeBay, U3ydeHUE MoOJIeNed KPUCTAJUIMYECKUX PEHIETOK, HAOMI0JCHUE U
OMMUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KATAIN3aTOPa, OMPEAECIECHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHHMBEPCAIBHOIO HWHJMKATOPA, pEAKIUU HMOHHOIO OOMEHa),
MPOBEJCHUE MPAKTUUECKON paboThl «BiusiHue pa3inuHbIX PAKTOPOB HA CKOPOCTh
XUMHYECKOU pEaKIum».

Pacuérnblie 3amaumn.

Pacuérel 1o ypaBHEHMAM XUMHYECKHX pEAKIHH, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHI C HCHOJIb30BAHUEM MOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilosmoxkenne HemetauioB B Ilepuogmueckor  cucteme
xumuueckux sneMeHtoB J[. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®du3nuecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONMUSI HEMETauIoB (HAa mMpUMeEpe
KHCIIOPOJIa, cephl, hochopa u yriaeposa).

XUMUYECKHE CBOMCTBA BaKHEWIIMX HEMETALIOB (TaJOreHOB, CEphl, a30Ta,
dochopa, yrmepoga W KpEeMHHs) W HMX  COCAMHEHUH  (OKCHIIOB,
KHCIIOPOJICOJEPKAIIUX KUCTIOT, BOJOPOJAHBIX COCTUHEHHUI ).

[IprMeHeHnE BaXKHENIIINX HEMETAJJIOB U UX COEUHECHUM.
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Meramnsl. Ilonoxenune meramnoB B [lepuoauyeckon cucTeEME XUMHUYECKHX
anemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS IEKTPOHHBIX 00O0JIOUEK
atoMoB MetasuioB. O0mme (usnyeckue cBoricTBa MeTauioB. CIiaBbl METAJIOB.
DIIEKTPOXUMUYECKUI PSIJI HAIIPSKEHUI METAJIOB.

XWMHYECKUE CBOMCTBA BAXKHEHIIIUX METAJJIOB (HATPUM, Kallui, KaJbIIHM,
Mar"ui, amOMUHUHI, [IMHK, XPOM, KEJI€30, ME/Ib) U UX COCIMHEHUH.

OO6mue crnocoObl MmonydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAILCHUIN:
U3y4YeHHE KOJUIeKIUU «MeTamibl U CIUlaBb», 00pa3llOB HEMETANJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJa4, HAOJIOJIEHWEe M ONHCAHHE JAEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIAPOKCHIA AITIOMUHHS C PAcTBOpAMU
KHUCJIOT U IIeJI0Ue, KaUueCTBEHHbIC PEAKIIMU Ha KATHOHBI METAJLJIOB).

PacuétHrle 3agaun.

Pacuérel maccel BemiecTBa WM 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WU O0BEMY OJHOTO W3 YUYaCTBYIOIIMX B PEAKI[MU BEIECTB,
pacy€Tbl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CIU OHO
13 BEILECTB UMEET MTPUMECH.

XuMUS U )KU3Hb

Ponb xumum B oOecrieueHUH IKOJIOTUYECKOM, YPHEPreTUUEeCKOW U MHUIIEBOMN
0€30MacHOCTU, Pa3BUTUM MeAUIMHBI. [lOHSTHE O HAy4HBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
MOJTYYEHUS] BAXKHEUIIINX BELIECTB.

UenoBek B MHpE BEIIECTB M MaTEPUANIOB: BAXHEWIINE CTPOUTEIbHBIC
Marepuanbl, KOHCTPYKIHOHHBIE MarTepuajbl, KpAacKH, CTEKJIO, KepaMHKa,
MaTepuanbl JUIsl 3JIEKTPOHUKW, HAHOMATEPUAJIbl, OPraHUYECKUE U MHUHEPAJIbHbBIC
ynoOpeHus.

XuMHUg W 3I0POBbE 4YEIIOBEKA: IPABUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpemnaparoB, MpaBuia OE30MaCHOTO WCIIOh30BAHUS MPEMAPATOB OBITOBON XUMUU
B [IOBCEJTHEBHOM KU3HH.

MexnpenMeTHbIE CBSI3H.

Peamuzamusi  MeXmpeaMETHBIX  CBA3€H TpW  WM3yYeHUW OOmEeH W
HEOpranndeckom xumuu B 11 Kjacce oCylIecTBISETCS YEpe3 MCIOJb30BAHHUE KaK
OoOIMX eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHSATHHA, SBISIOIIMXCSA
CHUCTEMHBIMU JIJISI OTACJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAY4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHUs, aHauu3, CHHTE3, KIacCUPUKAlUsi, TMEePUOAUIHOCTh, HAOIIOECHNE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHHUE.
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duznka: MaTepusi, FHEPTUsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
U30TOIl, paIMOAKTUBHOCTb, MOJIEKYJIa, YHEPTETUUECKUI YPOBEHB, BEUIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHME BEHIECTBA, (DU3NYECKUE BEJIMYMHBI U €IUHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorusi: kierka, opraHusM, SKocucTema, Ouochepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepasbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIIUBO,
PECYPCHI.

TexHonmorus: XxuMuueckasi MPOMBIIUIEHHOCTb, METALTYpPrusi, MPOU3BOICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEIHCKOXO3SHCTBEHHOE IIPOM3BOJICTBO, MHUIIEBas
IPOMBIIIEHHOCTh,  (papMalieBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MpernaparoB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHasoB,
AJIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.
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INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMA [TPOI'PAMMBI 110 XUMHUHA
HA FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
oOy4JaromIMMHUCST TMPOTrpaMM CpeaHero oO0miero o60pa3oBaHusi (JIMYHOCTHBIM,
METanpeIMEeTHBIM M MpeaMeTHhIM). HaydHo-MeTroauueckoil OCHOBOWM IS
pa3pabOTKH TUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEeTo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3YJbTaTOB OCBOEHHUA MpeaMmeTa «XUMHS» Ha YpPOBHE CPEIHETrO
oOurero o0pazoBaHusl BbIJIEICHBI CAEAYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYaIOIIUMHCS POCCUUCKONW TPAKJAHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEICIICHHIO;

HaJIM4KUe MOTUBALMU K 00yUYEHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUHN JUYHOCTA HAa OCHOBE
KJTIFOUEBBIX IICHHOCTEH W UCTOPUUYECKUX TPATUIINNA 0a30BON HAYKU XMMHH,

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJICTBOBAaThCS B CBOEH
JESTENbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIMMH LEIO0CTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4YME€ MPABOCO3HAHUS SKOJOTUYECKON KYJIBTYpbl U CIOCOOHOCTH CTaBUTH
L[EJIU U CTPOUTDH )KU3HECHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHS MpeaMeTa «XHUMHS» JOCTUTalOTCS B
€AUHCTBE Y4YEOHOM M BOCHUTATEIbHOM JESATENBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIMOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMu POCCHUICKOIO T'pa){AaHCKOTro OOLIECTBAa, NMPUHATHIMH B OOIIECTBE
HOPMaMM W  [paBWJIaMU  TOBEACHMS,  CIIOCOOCTBYIOIIMMH  IpOLIECCaM
CaMONO3HAHUs, CaMOpPA3BUTUS M HPABCTBEHHOIO CTAHOBJIEHUSA JIMYHOCTH
00yyYarommxcs.

JIndHOCTHBIE Ppe3yJabTaThl OCBOGHHUSA TMpeaMeTa «XUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEITHLHOCTH
oOyJaromuxcs Mo peaau3aluyl NPUHITHIX B OOLIECTBE IEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaxaaHCcCKOro BOCIMTAHMS:

OCO3HaHUS 00YJarONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TMPaB U 0053aHHOCTEH,
YB)XCHUS K 3aKOHY U MTPaBOTIOPSAIKY;

MPEACTaBICHUS O COLMAIBHBIX HOpPMax M TMpaBUjiaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHBE;
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TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIE€ATEIBHOCTH IIPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX M MO3HABATEIbHBIX 3aa4, BBHIMOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W MPUHMMATh MOTHBBI, HaMEpEHUs, JIOTUKY U
apryMeHThI IpYTuX IPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTIUTAHUSA .

LEHHOCTHOIO OTHOIIEHWS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIHIO
OTEYECTBEHHON XMMMHY;

YBOKEHHUSI K IpOLIECCY TBOpYECTBA B OOJACTH TEOPUM M IMPAKTHYECKOIO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHHSI HAyKH €CThb PEe3yibTaT
JUINTENIbHBIX ~ HAOJIOIEHUM, KpPONOTIMBBIX OKCIIEPUMEHTAJIBHBIX  IIOHUCKOB,
MOCTOSIHHOT'O TPY/JIa YYEHBIX U MPAKTUKOB;

UHTEpECAa M TI03HABATEJIbHBIX MOTHBOB B TOJYYEHHH M TMOCIEAYIOIIEM
aHaJIn3e MHPOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YECTBEHHOM
XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOT0 TTOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBA3aHHBIE C XUMHUYECKUMU SBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJAEHUE M MOCTYNKH CBOMX TOBApPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUMA 3THUX
MOCTYIIKOB;

4) popMHUpPOBaHMS KYJbTYPBI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 3I0pOBOro M 0Oe3omacHoro oOpasza >KHU3HHU,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOILIEHHSI K COOCTBEHHOMY (DU3HYECKOMY M
NICUXUYECKOMY 3/I0POBBIO;

cobOmrofieHns TpaBuil 0O€30MMacHOro OOpaleHusi C BEIeCTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOM JECATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MpPaBWJ HWHIMBUAYAIBHOIO M  KOJUIEKTHBHOIO
0€3011acHOTr0 MOBEJCHHS B CUTYAIUSIX, YTPOKAIOIINX 3J0POBBIO U KU3HH JIIOJCH;

OCO3HAHUs MOCIEACTBUIA W HEMPUATUS BPEAHBIX MPHUBBIYEK (YMOTpeOsieHus
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

5) TPy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-MCCIIEI0BaTEIbCKON
JeSTENHbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPYECKOM MW  JAPYIHMX  BHJAX
NESTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B pEIICHWH MPAKTUYECKUX 3a]ad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, IMIKOJIbI);
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MHTEpECa K MPAKTUIECKOMY M3YUYEHUIO MPodeccuid pa3auvyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIOJSAM TpyAa U pe3yJibTaTaM TPYAOBOU JI€ATEIIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHIYAJIbHOW TPaeKTOPUU
oOpa3oBanus, Oyaymiedt mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMUU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSI:

AKOJIOTHYECKHU I1eJIeCO00pPA3HOr0 OTHONIIEHUSI K MNPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHUS )KM3HH Ha 3EMIIE;

NOHUMAaHUSI TJIOOATBHOTO XapakTepa SKOJOTHYECKUX NpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOILECCOB HA COCTOSIHUE MPUPOJHON U COIIUATIBHOM CPEIbI;

OCO3HAaHMSI HEOOXOJAMMOCTH HCIOJb30BAHUS JIOCTHKCHUH XUMHHM IS
pelIeHns BOIPOCOB PAlMOHAIIBHOTO MPUPOJOTOIb30BAHHUS;

AKTUBHOIO HENPUATUA JACHUCTBUM, IPUHOCIIIMX BpEH OKpPYKarOUIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSATHBIE SKOJOTHYECKUE
MOCJICICTBUS MPENPUHUMAEMBIX JISUCTBUHN U MPEOTBPAIIATh UX;

HaJIMYUS Pa3BUTOTO KOJOTMYECKOTO MBIIIJICHUS, Y9KOJIOTHYECKON KYIbTYPHI,
OTbITa NEATEIBHOCTH 3KOJIOTUYECKON HaIPaBJIECHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBLHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTHUBHO MPOTUBOCTOSITH HJEOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHMS ChnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poJin B
(GbopMHUpPOBAaHUHN PAITMOHAIBHOTO HAYYHOTO MBINUICHHUS, CO3JaHUU IEITOCTHOTO
IPEICTaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpoOJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS,

yOexI€HHOCTH B 0CO0OM 3HAYMMOCTA XWMHH JIJII  COBPEMEHHOM
UUBWIM3AlAN: B €€ TYMaHUCTUYECKOM HANpPaBICHHOCTH M BaXHOW POJIM B
CO37IaHMM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI100ATBHBIX TIPOOIEM
YCTOMYUBOIO Pa3BUTHs YEIIOBEUECTBA — ChIPHEBOM, SHEPreTUUECKOU, MUIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, OOCCIEYCHUH YCIOBUU
YCHEIIHOTO TPyJa W OKOJOTHYECKH KOMQPOPTHON JKH3HU KAXKJIOTO 4JICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TIOHUMAHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJb30BaTh
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MOJIydaeMble 3HAHMS JIJIsl aHAIN3a U OOBSICHEHUS SBJIICHUN OKPYXKAIOIIET0 MHUpa U
MIPOUCXOMAIINX B HEM U3MEHEHUM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIFOYCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIOUIUXCS JAHHBIX C LEJIbI0 TOJYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCHOJB30BaTh XHUMHYECKUE 3HAHUS A
perieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpEca K MO3HAHUIO U UCCIIEA0BATENbCKON e TEIbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTH K  HENPEphIBHOMY OOpa30BaHHUIO U
caMoOOpa30BaHUI0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHHU C KU3HEHHBIMH NMOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B paziuyHbIX cepax mpodeccuoHaIbHON

JESATEIbHOCTH.
METAINPEAMETHBIE PE3YJIBTATHI

MeranpeMeTHbIE Pe3yJbTaThl OCBOCHUS YYEOHOTO TpeaMeTa « XUMUs» Ha
YPOBHE CpeIHET0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaYUMbIE IS (OPMUPOBAHUS ~ MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIE TOHATHS, OTpPaKaroIue
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpAa H CHENU(PHUKY METOJO0B IIO3HAHWSI,
UCIIOJIb3YeMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHS, SBICHHE,
nporecc, CUCTeMa, Hay4YHbIA (DaKT, IPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, UCCIIEA0BaHNE, HAOIIOICHUE, U3MEPEHNE, IKCIIEPUMEHT U JIpyTHe);

YHUBEPCAIbHBIC Y4eOHbIE NEHCTBUA (MO3HABATEIbHBIC, KOMMYHUKATUBHBIE,

pEryJATUBHBIE), o0ecreunBaroue dbopmupoBaHue GYHKIIMOHATHHOM
IPaMOTHOCTH U COITMATLHON KOMIETSHITUN 00yJarOIINXCS;
CIIOCOOHOCTH oOyJarommxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXTUCIUTUIMHAPHBIC, MUPOBO33PCHUCCKHE 3HAHHWS U YHHBEPCAJIbHBIC YUCOHBIC
JICVCTBUS B ITIO3HABATEIILHON U COLUAIIBHOW MPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPaXalOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATCIBbHBIMH, KOMMYHMKATHBHBIMH W  PETYJISTHUBHBIMU
JICUCTBUSIMU.

OBJaaaenue YHHUBEPCAJIbHBIMU Y4eOHbIMH MO3HABAaTEJbHBIMH
JeHCTBUSIMMU:

1) 0a30Bble JIOrHYecKHUe AeCTBUSI:

CaMOCTOSITeILHO  (hopMynMpoBaTh W aKTyaJlU3UpoBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpuUBaTh;

ONpENEsATh LU JACATECNbHOCTH, 3a/laBasg IMapaMeTpbl M KPUTEPUH HX
JOCTHXKEHUS, COOTHOCHUTh PE3YJIbTAThI ACATECIBHOCTHU C MOCTABJIECHHBIMU LIEIISAMU;

MCIIO0JIb30BaTh TMPHW OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
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UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHITUS U1 OOBSCHEHUS! OTJENIbHBIX (PAKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBAaHMS M KpUTEpPUM Ui KiIacCU(PUKAIMM BEIIECTB U
XAMHUYECKHUX PEaKIU;

YCTaHABJIMBATh IPUYMHHO-CIECJACTBEHHBIE CBS3M MEXKIYy H3y4acMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYXAEHUS (MHIAYKTUBHBIC, JEIyKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHBOPEYHS B PACCMATPUBAEMBIX
ABJICHUSX, (POPMYJIHPOBATh BHIBOJbI U 3aKIIOUYCHMS;

IIPUMEHATH B NPOLIECCE NO3HAHUS, UCIIONb3YyEMbIE B XUMUN CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENIN, IPEOOPA30BBIBATh MOJENIbHBIE IPEICTABICHUS — XUMUYECKUIL
3HaK (CMMBOJI) OJJIeMEHTa, XUMHUYecKass (opmysia, ypaBHEHHE XUMHUYECKON
peakuMu — MpPU pEUIeHUH YYEOHBIX IMO3HABATEJNbHBIX M MPAKTUYECKUX 3ajad,
IIPUMEHATh HA3BAHHBIC MOJIEIIBbHBIE NPEACTABICHUS AJIs BBIABICHUS XAPAaKTEPHBIX
NPU3HAKOB U3yYaE€MbIX BEILIECTB U XUMUYECKHUX PEaKIUM.

2) 0a3oBbI€e HCCJIEI0BATEIbCKHE 1eCTBUA:

BJIAQJIETh OCHOBAMH METOJOB HAyYHOTO MO3HAHUS BELIECTB U XUMHUYECKHX
peaKLHnii;

(GbopMynHpOBaTh LIENU U 3a/1a4U UCCIIEA0BAHUS, UCIOJIb30BATh OCTABIEHHBIE
U CaMOCTOSITENbHO C(OPMYTUPOBAHHBIE BONPOCHI B KAadeCTBE MHCTPYMEHTa
NO3HAHUSA U OCHOBBI Jisi (DOPMHPOBAHMSI THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYKJICHUU;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS W IPOBEACHUSA
YUYEHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATh 32 XOJ0M
npoLecca, CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (popMyIupoBaTh
000011IeHNs U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHMS,
COCTAaBJIATh OOOCHOBAHHBIN OTUET O MPOJAEIaHHON paloTe;

npuoOpeTaTb ONBIT YYEHUYECKOW HCCIENOBATEICKOM H  MPOEKTHOMN
NESATENbHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIIBHOMY
IOMCKY METOJIOB PEIICHUS MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3IndHbIX
METOA0B IIO3HAHMUS.

3) padora ¢ nngopmanmeii:

OpUEHTHPOBATHCSI B Pa3IMYHbIX HCTOYHUKAX HH(pOpManuu (HAy4HO-
HOMyJIApHAsl JHUTepaTypa XHUMHYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOuS,
pecypcbl MHTepHeTa), aHaau3upoBaTh MHOOPMALMIO Pa3IUYHBIX BUIOB U (opM

IMpCaACTaBICHUA, KPUTHYCCKHU OIICHHMBATDH cC JOCTOBCPHOCTD n
HCIIPOTHUBOPCUYUBOCTD,
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dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3JIMYHBIE METOJbI TP MOUCKE U
orbope wmHpOpMAIIUA, HEOOXOAUMOM ISl  BBIMOJHEHHS YYCOHBIX 3a1a4
OIPEACIIEHHOTO THUIIA;

npUOOpETaTh OMBIT KMCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  MpEACTaBICHUS
uHpopMamu (cxembl, rpaduKu, JUarpaMmMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KauyecTBE CpeACTBa Npu pabore C
XUMUYECKON uHGpOpMalMel: NpUMEHSATh MEXIpeAMeTHbe ((usudyeckue u
MaTeMaTHYEeCKHE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaTJISTHOCTH.

OBj1ajieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXIaeMOMl TeMbI B XOJ€ uajiora u/uiu
JTUCKYCCUH,  BBICKa3bIBaTh  HWACH, (OPMYJIHPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTETHHO BBITTOTHCHHS TIPEIJIOKEHHOH 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEH PEe3yNbhbTaTOB IT0O3HABATEIBHOU JCSITCIBHOCTH,
MIOJTYY€HHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBITTOJTHCHHH
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKONH PabOThI MO HUCCIEIOBAHUIO CBOMCTB
M3y9aeMbIX BEIECTB, Peain3aIlui ydeOHOTO MPOEKTa U (HOPMYIUPOBATH BBIBOIBI
10 pe3yJibTaTaM TPOBEIEHHBIX HCCIACAOBAHUIN ITyTEM COTJIACOBAHUS TO3WIUNA B
X0J1€ 00CYKJIeHHUsI 1 0OMEHa MHEHUSIMHU.

OBj1ajieHre YHUBEPCAJIbHBIMHU PEryJIATHBHBIMH TeHCTBUIMM:

CaMOCTOSATEILHO TIJIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIIBHYIO
JEATENBHOCTD, Ompenensis e€ Ieau W 3a7add, KOHTPOJUPOBaTh M IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATh MpEJIaraeMblii  aJrOPUTM JIEUCTBUUA TIpH
BBITIOJTHEHUH YYE€OHBIX ¥ WCCIIENOBAaTEIbCKUX 3a7ad, BHIOMpATh Hamboee
¢ dexTuBHBIN crmocod WX pemeHuss ¢ y4ETOM TOJYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYCCKUX PEAKITUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JIEATETLHOCTH Ha OCHOBE CaMOaHAaM3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOECHHS Kypca «OpraHuueckas XHUMHS»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh  MPEACTABICHUM O XMMHUYECKOW  COCTaBISAIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJM XHWMHH B TIO3HAHWM SIBJICHUI
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npupoabl, B (OPMUPOBAHMHM MBINUICHUS W KyJbTypbl JIMYHOCTH, €&
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM I PEIICHUS] TPAKTUYECKUX 33124
U DKOJIOTMUECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOW  XUMHMYECKMX  3HAHHMM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TIOHATHS (XMMHYECKHI JJIEMEHT, aToM, »JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJia, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKast
CBs3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas W COKpaIlEHHAs), MOJb, MOJSpHas
Macca, MOJSIpHBIM 00BEM, YIJIEpOJHBI cKener, (yHKUHUOHAIbHAS TpyMra,
paguKal, U30MepHsi, U30MEPBI, TOMOJOTUYECKUN P, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCIIOPOJI W a30TCOAEPKAIIUE COCAMHEHUS, MOHOMEpP, MOJHUMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0OH COXpaHEHHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHM SA3bIK XUMHU; MHPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHMHYECKHUX
SBJICHUM, (PaKTONOTHYECKUEe CBEACHUS O CBOWMCTBax, COCTaBe, MOJYYCHUU H
0€30MacHOM HCIMOJb30BAHUM BaXKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JCSITEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTepHbIC MPU3HAKU TOHSITHH,
yCTaHABIIMBATh UX B3aMMOCBSI3b, HUCIOJIL30BaTh COOTBETCTBYIOIINE MOHSTHUS MPHU
OMMCAaHUU COCTaBa, CTPOCHUS U IPEBPAICHUN OPTraHUYECKUX COEIUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XMMHUUYECKYI0 CHUMBOJIUKY JIJIsi
COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
dbopMysl OpraHMYECKMX BEIIECTB U YpPaBHCHUN XUMHUUYECKUX PEaKIuH,
W3TrOTaBIIMBATh MOJIEIN MOJIEKYJ OPraHMYE€CKUX BEIIECTB ISl WIITIOCTPALIMU UX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTaHABIWBATH NMPHHAMICKHOCTh W3YUCHHBIX
OpPraHUYECKUX BEIIECTB MO HUX COCTaBy U CTPOCHUIO K OMNpeJeIEHHOMY
KJIACCy/TpyMIe COCAMHECHHUH (yrIeBOAOPOMBI, KHCIOPOI H a30TCOACpIKAIIHeE
COCMHEHUSI, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS), JaBaTb MM Ha3BaHUS MO
cuctematuieckoit HomeHknatype (IUPAC), a taxke NmpUBOAWUTH TPUBHAIBHBIC
HA3BaHUSI OTHAEIbHBIX OPraHUYECKUX BEHIECTB (STUJICH, MPOIMWIICH, AalleTUJIEH,
STWJICHTJINKONb, TIUIEpHH, (HeHon, GopManbAerui, amneTaabIerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCIJIOTa, OJICMHOBAas KUCIIOTa, CTEAPUHOBASI KHCIIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmal, MeJI0I03a, TIUIWH);

c(OpPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3M B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);
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c(OpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKECHHUSI TEOPUU CTPOCHUS
opranunveckux BemectB A. M. bytiepoBa mjis 00bICHEHHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEpU30BaTh  COCTaB, CTPOCHHE,
dusznueckre U XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPA3ITHUHBIX
KJIACCOB OPTraHMYeCKHX BEHIeCTB (METaH, 3TaH, ATHIICH, MPOMUJIECH, alleTUJICH,
Oyranuen-1,3, metmnOyramuen-1,3, GeH30J, METaHOJ, ATaHOJ], ITHUJIEHIJIMKOJb,
IJIMLIEPUH, (PEHOJI, aleTalbJIeru, MypaBbUHasi M YKCYCHAash KHUCIOTBHI, TIIOKO3a,
Kpaxmall, IeJITI0103a, AMUHOYKCYCHAsl KUCJI0Ta), WILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKHX PEAKLIHUM C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (He(pTh, NPUPOIHBIA Ta3, Yrojib), CHOCOOBI HX MepepaboTKU U
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIYUCICHUS IO XUMHYECKUM
ypaBHEHUSIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA
peakuyu 1O M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WJIM MPOIYKTOB PEaKIUN);

c(hOpMUPOBAHHOCTh YMEHHMU BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJaX HayYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMHUU MIPU U3YYCHUU BEILECTB U
XUMUYECKUX ABJICHUHN (HaOMI0CHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJICTUPOBAHUE),
UCIIOb30BaTh CUCTEMHBIC XMMHUYECKHE 3HAHHUS JUIsl TPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUIa MOJIb30BAHUS XUMUYECKOM
NoCy/Iol W Ja0OpaTOpHBIM O00OpYJOBaHUEM, a TaKXKE IMpaBuiia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH IO BBHITIOJIHCHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (TIPEBpAIIEHUS] OPraHUYECKUX BEIIECTB MPY HArPEBAHUU, IOJIYUEHUE
ATUJIEHA M U3YYEHUE €ro CBOWMCTB, KAUYECTBEHHbIE pEAKIUU OPraHUuYECKUX
BEIECTB, JCHATypamus OEIKOB MPH HArpeBaHWH, IBETHBIC peakiuu OEIKOB) B
COOTBETCTBHHM C TMpaBUJIAMU TEXHHKH OE30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OPATOPHBIM OOOPYAOBAHHEM, TMPEACTABISTh PE3yJIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (OpMe 3amuch ypaBHEHHM COOTBETCTBYIOIIHMX
peakuuii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
uHGOPMAIINIO, TOJIYy4aeMyl0 U3 pPa3HBIX HMCTOYHUKOB (CpEACTBA MAacCCOBOM
uHdopmarnuu, IHTepHET U APYTUX);
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chOpMHUPOBAHHOCTh  YMEHHMH  COONIOAATh  MpaBHJIa  SKOJIOTHYCCKH
1eJ1eCO00pa3HOr0 TOBEJEHUs B OBITY W TPYJIOBOM JESITEIBHOCTH B IIENISIX
COXPAaHEHMsSI CBOEr0 3JI0POBbSl U OKPYXKAIOIIEH IMPUPOJHOU CpPEAbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3MBl OIPEIACIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHUMas cMmbici mnokazarens [IJIK, mosicHaTh Ha mpuMepax CrocoObI
YMEHBUIEHUS] W MNPEAOTBPALICHUS HX BPEOHOIO BO3JCUCTBHS HAa OpPraHUu3M
YEJIOBEKa;

JUIsE OOYy4YaroIIMXCA C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3]I0POBbS: YMEHHE
OPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB H
XUMHUYECKUX SIBJIICHUM;

JUISL  CHEeNbIX M CclHabOBUIAIIMX OOYyYarolUXCsi: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYIO cucTeMy o0o3HaueHui JI. bpains ais 3anucu XuMHUYECKUX

dbopmyi.
11 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHMS Kypca «OOmas W HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpPMUPOBAHHOCTb  MPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTeCTBEHHO-HAYYHOM KapTUHBI MHpa, POJU XUMHUU B TIO3HAHUU SBJICHUU
npuposibl, B  (OPMHUPOBAHUU MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a1au
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAralONINe MOHATHSA (XMUMUYECKUH 3JIEMEHT, aToM, W30Tom, S-, P-, d-
ANEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJICKYJa, MOJIb, MOJSPHBI OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPUILIATENILHOCTh, CTENEHb OKHUCJICHUSI, XUMUYECKasi CBA3b
(KOBaJIeHTHAs, MOHHAS, METAJIMYECKAasi, BOJIOPOJIHAS ), KpUCTATUIMYECKasl PeIIETKa,
TUINBl ~ XUMHUYECKUX  PEAKUHM, pacTBOp, AJIEKTPOJIHUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIUTUYECKAs] JAMCCOIMALIUS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiuu, XWMHUYECKOE PABHOBECHE);TEOPUU M 3aKOHBI (TeOopus
3JIEKTPOJUTUYECKON Jucconuanuu, nepuoandeckur 3akon [[. M. Menpaeneesa,
3aKOH COXPaHEHHUsI MacChbl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAlICHUS HEPTrUu
IpU XUMHUYECKHX PEAKIMUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIME B OCHOBE IMOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKUE CBEACHHUS O CBOICTBAX,
COCTaBe, MOJIYYCHHH U 0€30MMacHOM HCTIOIb30BaHIH BAKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;
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c(hOpPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIC MPU3HAKU TTOHATUMA,
yCTaHABIIMBaTh UX B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSTUSA MPHU
ONMCAaHUH HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIONIH30BATh XHUMHYECKYI) CHMBOJIUKY JUIS
coctaBieHusi (HOpMyJ BEIIECTB M  ypaBHEHUH  XUMHUYECKUX  PEAKIIHid,
cucremarndeckyro HomeHkaTypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIHIECTB (YrapHbI Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, Tami€Has
U3BECTh, HETAIIEHAS! U3BECTh, MUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BaJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBs3U (KOBaJeHTHasi, MOHHAs, METAJUIMYECKasl, BOJIOPOAHAS) B COCAUHEHUSX, THI
KPUCTAINIMYECKON PEIIETKM KOHKPETHOTO BelllecTBa (aTOMHasi, MOJIEKYJsipHas,
WOHHAs, METaJUIMYecKas), XapakTep Cpe/ibl B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
COC/IMHCHMH;

c(hOpMHPOBAHHOCTh YMEHHU yCTaHaBJIMBATh MPUHAJICKHOCTh
HEOPraHWYEeCKUX BEIIECTB IO HMX COCTaBYy K ONpeNeIEHHOMY Kiaccy/rpymme
COEIMHEHUH (MPOCThIE BEIIECTBA — METANIbl U HEMETAJLJIbl, OKCH/bl, OCHOBaHUS,
KHUCIOTBI, aM()OTEPHbBIE TUAPOKCUIbI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUI PacKpbIBaTh CMbBICI MEPUOAMUECKOrO 3aKoHa /1.
N. MeHnneneeBa U 1eMOHCTPUPOBATh €r0 CUCTEMATH3UPYIONLYIO, OObSICHUTENbHYIO
U IPOTHOCTUYECKYIO (DYHKIUU;

c(OpMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKMX dJeMeHTOB 1—4 mnepuonoB Ilepronnueckoil CUCTEMBI
xuMHuYeckux sjemeHToB JI. M. MeHneneeBa, MCHoib3ys MHOHATHSA «S-, P-, d-
AIEKTPOHHBIE opOuTanm, «QHEPreTUYECKUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKHUX DJIEMEHTOB U MX COEIUHEHUIM
1o nepuoaam u rpynnam [lepronnueckon cucreMbl XUMUYECKHAX d51eMeHTOB /1. U.
Meneneena;

chOpMUPOBAHHOCTh ~YMEHUM  XapaKTepu3oBaTh (OMUCHIBaTH)  OOIIHE
XUMUYECKUE CBOWMCTBA HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMUECKOM CBSI3M MEXJAY HEOPraHWYECKUMU
BEILECTBAMU C TOMOII[BI0 YPABHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUI;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHUYECKHE PEAKIIUU TI0
pa3IMYHBIM TPU3HAKaM (YUCITYy U COCTABY PEArupyrollnX BEIIECTB, TEILIOBOMY
addexTy peakiuu, U3MEHEHHIO CTCIIEHEeH OKHCIICHHUS DJIEMEHTOB, 0OpaTUMOCTH
peaKkuu, y4acTHIO KaTalau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHM COCTAaBJISATh YPABHECHUSI PEAKIMA Pa3TUIHBIX
THUTIOB, TIOJTHBIC ¥ COKPAIIECHHBIC YPABHEHUS PEaKIii HOHHOTO OOMEHa, YYUThIBAs
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKIIUH UAYT JO KOHIA;
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cOpPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKLUH, IOATBEPIKAAIONINE
KAUeCTBEHHBI COCTAaB Pa3JUYHbIX HEOPraHUYECKUX BEIECTB, pPACIO3HABATh
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BELIECTB;

c(OPMHPOBAHHOCTh ~YMEHMHM PACKpPBIBATh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBHUTEIIbHBIX PEaKLUi MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOrO OajaHca
ATHUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
pEeaKIMK OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIEHNU XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHElTHero Bo3nencTsus (npunnun Jlelllarense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHMHUYECKHE IPOLIECCHI,
JeXallue B OCHOBE MPOMBIIUIEHHOTO TMOJYyYEeHHs] CEPHOW KHUCIOThI, aMMHaKa, a
TaKke COOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOUIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPoOJIeMax XMMUUECKOT0 MPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIYUCICHHUS] C HCIOJIb30BAHUEM
MOHSTHUS «MaccOBasi JI0JIsI BEIIECTBA B PacTBOPE», OObEMHBIX OTHOIIEHHUI ra3oB
IpY XUMHYECKUX PEAKIMIX, MACChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOUIMX B PEaKUUU
BELIECTB, TEIUIOBOIO 3(PQeKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHS] MAcCChl
BELIECTB, MPEBPALLEHUS U COXPAHEHUS SHEPTHH;

c(hOopMUPOBAHHOCTh YMEHUM COOIIOIATh MTPaBUIa MOJIb30BAHUS XUMUYECKOM
nocy/iol M JabopaTopHbIM O0OpYyIOBaHUEM, a TaKXke MpaBwia OOpalieHus c
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMH IO BBIIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c()OpMHPOBAHHOCTh YMEHHMI IUIAHUPOBaTh U BBINOJHATh XHWMHUYECKHM
AKCIIEPUMEHT (Pa3j0KE€HHE MEePOKCHIA BOAOPOAA B MPUCYTCTBUU KaTalM3aTOpa,
ONpENENEHUE CpeIbl pPacTBOPOB BEHIECTB C IMOMOLIBIO YHUBEPCAIBLHOTO
WH/IUKATOPA, BIUSHUE Pa3INYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIvy,
peakiMu MOHHOTO OOMEHa, KaueCTBEHHbIE peaklUuu Ha cynabdar-, kapOOHAT- U
XJIOPU/I-AHUOHBI, HA KaTUOH AMMOHMSI, PEIIEHUE SKCIEPUMEHTAJIbHBIX 3a7a4 I10
TeMaMm «Metamne» u «Hemeramnb») B COOTBETCTBUM C MpaBUJIAMH TEXHUKHU
0e30macHOCTH TPy OOpAIIEHUH C BEUIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAaHUEM,
OPEICTaBIATh PE3yNbTaThl XHUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
YPaBHEHHI COOTBETCTBYIONIUX pEaKIUid W (POPMYIHPOBATH BHIBOJBI Ha OCHOBE
3TUX PE3YJIBTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
uHpOpMAIMIO, TIOJYy4aeMyl0 W3 pa3HbIX MCTOUYHUKOB (CpeICTBa MAacCOBOM
KOMMYHHKalUK, IHTEpHET U APYTrUX);

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO
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chOpMHUPOBAHHOCTh  YMEHHMH  COONIOAATh  MpaBHJIa  SKOJIOTHYCCKH
IEeJ1eCO00pa3HOr0 TOBENEHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IENAX
COXpaHEHHUSI CBOETO 3J0POBbSI M OKPYKAIOLIEH MPUPOAHON Cpeabl, OCO3HABATH
ONAaCHOCTb BO3JICHCTBHS Ha )KMBbIE OPTAaHU3MBbI ONPEIECIEHHBIX BEIIECTB, TOHUMAs
cmpicnt mokazarens [IJIK, moscHsAT, Ha mpuMepax CHocoObl YMEHBIICHHUS |
PEAOTBPAILCHUS UX BPEIHOTO BO3/ICMCTBUS HA OPTraHN3M YEJIOBEKA;

Ui OOY4YaroIIMXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbS: YMEHHE
OPUMEHSTh 3HAHUSA 00 OCHOBHBIX JOCTYMHBIX METOJIaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CJENBbIX M CIA0OBHUIAIIMX OOYYalOIIMXCSi: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeuHYI0 cucTeMy obo3HaueHuil JI. bpaiins mis 3anucu XMMHYECKUX

dbopmyi.

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KoanuecTBouacos
DJIEeKTPOHHbIE
HaumeHoBaHnuepasa
(uudposbie)
I | eI0BH Bce | Konrtpoabnbie | IIpakTuuyeckue
o0pa3oBaTejibHbIE
/ TEMIIPOrPaAMMBbI ro padoThI pa6oThI
pecypcsl
n

Pa3nen 1.Teopernyeckue 0CHOBBI OPraHN4eCKOM XUMHH

[Ipenmer
OpraHUYECKOn
xumuu. Teopust
1.1 | crpoenus 3
OpraHUYeCKUX
coennHeHnit A. M.

byrneposa

Hroronopasaeny 3

Paznen 2.YraeBoaopoast

51 IIpenenbubleyraeBos
' OpO/IBI — AJIKAHBI

HenpenenbHbie
YTII€BOJOPO/IBL:
aJIKEHBI, aJKaJIMCHBI,

2.2

AJIKMHBI

53 ApomMaTtnueckueyrie
' BOZOPOJIBI

[Tpuponnsie
UCTOYHUKU

2.4 3 1
YIJI€BOJOPO/IOB U UX

nepepaboTka

Hroromopasaeny 13

Pa3znen 3.Kucnopoacoaep kauueopraHnyecKuecoeTnHeHust

3.1 | Coupter. ®enon 3
AJBIEeTUabI.

39 KapGonossie 7 1
KuCI0ThI. CIIOKHBIE
3¢upsl

3.3 | VYruesoas! 3 1

Hroromopasaeny 13
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MYHUUUNAJIbHOE BIOA)KETHOE OBLLEOBPA3OBATEJIbHOE 30.08.23 19:53 (MSK) Ceptudukat D06CCD3675C3DB1D861DE1AC87E3E06B
YYPEXXAEHUE MYPbIFTMHCKASI CPEAHASA LUKOJIA, JlaxuHa Onbra MBaHoBHa,
[vipexkTop




Pa3znes 4.A30Tcoaep KaliueopraHndecKuecoeTuHHeHu st

AMUHEL
41 | AMHUHOKUCIIOTHI. 3
benkn
Hroromnopasneny 3

Paznes 5.BbicokomolieKkyJIsipHbIecOeIMHEH S

51 IInactmaccer. 5
Kayuyxu. Bonokna
Hroromopasaeny 2
OBHIEE KOJIMYECTBO
YACOB I10 34 2
I[TPOTPAMME
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11 KJIACC

Ne KouauvecTBoyacoB JJIeKTPOHHBbIE

HaumenoBanuep
(uudposrbie)
a3J1eJI0B U Bce | Kontpoabnbiep | IIpakTuyeckue

o0pa3oBaTesIbHbIE
TEeMIIPOTrPaMMbl ro a00ThI padoThbI
n pecypchl

n/

Pasnen 1.TeopeTnuecKueoCHOBLIXUMHU

CtpoeHue aToMOB.
[Tepuognueckui
3aKOH U

11 [Tepnonnueckas

' cucrema
XUMHYECKHUX
anemeHToB J[. U.

Menneneesa

CrpoeHueBeniecTs
a.

1.2 4
MHoroobpasuese

mCCTB

XuMUUYeCcKUepeak
1007071

1.3

Hroronopasaeny 13

Pazgen 2.HeoprannueckasixuMust

2.1 Merajuiet 6
2.2 Hemeramnl 9 1 1
CBs3b
53 HEOPTaHWYECKUX U 5
OpPTaHUYECKUX
BEIIECTB
Hroromnopaszaeny 17
Pa3zgen 3.XuMus u ;Ku3Hb
3.1 XuMud 1 KU3Hb 4
Hroromopasaeny 4
OBILIEE
KOJIMYECTBO
YACOB I10 34 2 3
ITPOIT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC
KoanuecrBouacos
Mp
Kon aKT
Ne DJIeKTpPOHHbICU ()
TPOJ | Hue
n/ Temaypoxka Bcer poBbieoOpa3oBare
bHBI | CKH
n 0 JbHbIEpPeCYyPChl
epad | epa
OThbI oot
bl
IIpeamer opraHn4ecKkoi XuMuH, e€ bubmorexa [TOK
1 ’ 1 https://myschool.edu.r
BO3HHUKHOBEHUE, PA3BUTHE U 3HAYCHHE o/
Teopus cTpOCHHS OPraHUYECKUX bubnmoreka [JOK
2 coenunennii A. M. bytnepoga, eé 1 https://myschool.edu.r
OCHOBHBIC ITOI0KECHUS u/
[Ipencrasnenne o KiaccuuKamm
bu6numoreka [JOK
OpraHUYecKuX BemecTB. HomeHnknatypa
3 1 https://myschool.edu.r
(cucremaTHyeckasi) U TpUBHAJIbHBIE u/
Ha3BaHUs OPraHUYECKUX BEIECTB o
bubmuoreka IJOK
AJKaHBI: COCTaB U CTPOCHHUE,
4 N 1 https://myschool.edu.r
TOMOJIOTUYECKUN PsiJT o/
. bubnmoreka [JOK
MeraH u 3TaH — OpOCTEUILINE
5 1 https://myschool.edu.r
MPEACTABUTENH AJIKAHOB o/
Bubnuoreka [JOK
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOICTBA 1 https://myschool.edu.r
u/
. bubmuoreka [JOK
DTUIIEH U TIPONUIIEH — MPOCTEHIINe
7 1 https://myschool.edu.r
MPEACTABUTENH AJIKEHOB o/
3 [Ipaktuyeckas padora Ne 1. «Ilomyyenue 1 1
ATUJICHA U U3y4YCHHE €r0 CBOICTBY
Anxanuensl. byraauen-1,3 u Bbubnuorexa [JOK
9 MeTunoyTamuen-1,3. [Tomyuenue 1 https://myschool.edu.r
CHHTETUYECKOTO KaydyKa U pe3UHBI u/
10 AJIKUHBI: COCTaB U OCOOCHHOCTH 1 bubmuorexa [JOK
CTPOEHUSL, TOMOJIOTHYECKUH P, https://myschool.edu.r

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO

MYHUUUNAJIbHOE BIOA)KETHOE OBLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE MYPbIFTMHCKASI CPEAHASA LUKOJIA, JlaxuHa Onbra MBaHoBHa,
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AnietnneH — u/
MPOCTEHIIMUNPEICTABUTEIbATIKUHOB
. bubmuorexa [JOK
Boruncnenus o ypaBHEHUIO XMUMHUECKOM
11 1 https://myschool.edu.r
peaxiuu
u/
bu6mmoreka [JOK
ApeHbl: 6eH301 1 ToNyoJd. TOKCHYHOCTh
12 1 https://myschool.edu.r
apeHoB
u/
I'eHeTnyeckas CBSA3b YIIIEBOIOPOIOB bubmiorexa HOK
13 ’ 1 https://myschool.edu.r
MPUHAJISKANINX K PA3IMYHBIM KJIaccaM o/
[IpupoaHbIe HCTOUHUKH YIJIEBOJOPOIOB: bu6mmoreka [JOK
14 MPUPOIHBIN ra3 v MOMyTHbIE HEPTIHbIE 1 https://myschool.edu.r
ras3pl, He()Th ¥ MPOIYKTHI €€ mepepadboTKu u/
[IpupoaHbie HCTOUHUKH YTIEBOAOPOIOB: bubnunoreka [IOK
15 MIPUPOJIHBIN ra3 U NOMYTHbIE HEPTSIHbIE 1 https://myschool.edu.r
ra3el, He)Th ¥ MPOIYKTHI €€ mepepaboTKu u/
16 KonTponbnas pabota mo pazueny 1 1
«YTIIeBOAOPOIBD)
[IpenenpHBIE OTHOATOMHBIC CTUPTHI: bubmorexa [TOK
17 P pThE: 1 https://myschool.edu.r
MeTaHoJ U 3TaHoj. BonopoaHascas3pb o/
bubnuoreka [JOK
MHOroaroMHbIe CITUPTHI: STUICHTITHUKOIb
18 1 https://myschool.edu.r
U TJIMLEPUH
u/
@DeHOoI: CTPOEeHUE MOJIEKYJIbI, bu6mmoreka IIOK
19 (u3nueckrue 1 XuMUYEeCKHe CBONCTBA, 1 https://myschool.edu.r
pUMEHEHNE u/
bubmuoreka IJOK
Anpaeruapl: GopMabaeTHI U
20 dop 1 https://myschool.edu.r
aneTanbAeru. AIEeTOH o/
OIHOOCHOBHBIE MPEICTbHBIC bu6mmoreka [JOK
21 KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U 1 https://myschool.edu.r
yKCycHast u/
99 [IpakTrueckas padora Ne 2. «CBoiicTBa 1
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBasi U OJIEMHOBAasl KMCIIOTHI, KaK bubnuoreka IIOK
23 MPEICTAaBUTENN BBICIINX KapOOHOBBIX 1 https://myschool.edu.r
KHCJIOT u/
bubnuoreka [JOK
MpbL1a Kak CONU BBICHINX KapOOHOBBIX
24 . 1 https://myschool.edu.r
KHCHOT, X MOtotice AciicTBIC
[LOKYMEHT MQAMMCAH SMEKTPOHHOI NOAMMCHIO u/

MYHUUUNAJIbHOE BIOA)KETHOE OBLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE MYPbIFTMHCKASI CPEAHASA LUKOJIA, JlaxuHa Onbra MBaHoBHa,
[vipexkTop
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Crnoxxnble 2UpPBI KaK TPOU3BOIHBIC bubnnoreka [IOK
25 KapOOHOBBIX KHCIIOT. 1 https://myschool.edu.r
U apONU3CI0KHBIXI(DUPOB u/
Kupsl: rugponu3, NpUMEHEHHE bubmorexa IOK
26 PP THAP > 1P ’ 1 https://myschool.edu.r
Ouonornyeckas poib KUPOB o/
YrneBoabl: cocTas, Kinaccuukars. bubmuoreka IJOK
27 Baxueiine npeacraBuTeNy: riaroKo3a, 1 https://myschool.edu.r
ppykTo3a, caxaposa u/
Kpaxman u mesiroiio3a Kak mpupoaHbIe bubmiorexa HOK
28 P 1 https://myschool.edu.r
TTOJTUMEPHI
u/
bu6mmoreka [JOK
29 AMWHBI: METUJIAMUH U aHWINH 1 https://myschool.edu.r
u/
AMUHOKHCIIOTHI KaKk aM(OTepHBIC bubmuoreka [JOK
30 OpPraHUYECKUE COSAUHEHMUSI, UX 1 https://myschool.edu.r
ouonoruueckoe 3HaueHue. IlenTumapt u/
benku kak npupoaHbie bubmiorexa HOK
31 prp 1 https://myschool.edu.r
BBICOKOMOJICKYJISIPHBIC COCIMHCHHUS o/
OCHOBHBIC TIOHITHS XUMUHU bubmorexa HOK
32 . 1 https://myschool.edu.r
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH o/
OCHOBHBIE METO/IbI CHHTE3a bubmuoreka [JOK
33 BBICOKOMOJICKYJISIPHBIX COCIIMHEHUH. 1 https://myschool.edu.r
[MnacTMaccel, Kayayku, BOJIOKHA u/
34 [TpomMexyrodHaaTTeCTAIUS 1 1
OBUIEE KOJIMYECTBO YACOB I10 34 5 5
[TPOIT'PAMME
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Temaypoka

KoanuecTBouacos

B
ce

KonTpoa
bHbIEPA0
OThbI

IIpakTnye
ckuepado
ThI

Jarau
3y4eH
us

DJeKTPOHHbICHU(PPOBBI
eo0pa3oBaTe/IbHbIepecy
pchbl

XUMUYECKUI
3JIEMEHT. ATOM.
OneKTpoHHas
KoH(puTyparus
aTOMOB

bu6mmoreka [JOK
https://myschool.edu.ru/

[Tepuognueckuit
3aKOH U
[Teproauueckas
cucreMa
XUMUYCCKUX
snemenToB /l. 1.
MenpaeneeBa, ux
CBSI3b C
COBPEMEHHOM
TEOpUEH
CTPOEHHUSI ATOMOB

bu6mmoreka [JOK
https://myschool.edu.ru/

3aKOHOMEPHOCTH
W3MEHEHHUS
CBOICTB
XUMHYECKUX
9JIEMEHTOB H UX
COCIMHEHHUI I10
rpynmnam u
MIePHOJIAM.
3HadeHue
MEePUOJINYECKOTO
3aKOHA U
CHCTEMBI
XUMHYECKUX
snemenTtoB .M.
Menpaeneena B
Pa3BUTHUH HAYKH

bubmuoreka [[OK
https://myschool.edu.ru/

4

Crpoenue
BCIIICCTBA.

X pnmageciass
ZX VI 1TOTINaZ

bu6mmoreka [JOK
https://myschool.edu.ru/

no

MEH

MOANMMCAH 3ITEKTPOHHOMW TTO0,

TCBIO
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CBSI3b, €€ BUJBI;
MEXaHU3MBI
00pa3oBaHwMs
KOBaJICHTHOM
CBSI3H.
Bonoponnascess
b

BaneHTHOCTS.
DneKTpOOTpULIAT
€JIbHOCTb.
CreneHb

5 OKHCJICHHS. 1
BemectBa
MOJIEKYJIIPHOTO 1
HEMOJICKYJISIPHOT
0 CTpOCHUS

Bbubnunoreka [JOK
https://myschool.edu.ru/

ITonstue o
JMCTIEPCHBIX
CHCTEMaX.
Uctunnnie n
6 KOJUIOUHBIE 1
pPacTBOPBI.
MaccoBas 107
BEIIESCTBA B
pactBope

bu6mmoreka [JOK
https://myschool.edu.ru/

Knaccudukanus
¥ HOMEHKJIaTypa
HEOPTraHUYECKUX
COCIUHCHHI.
T'eneTnueckas
CBSI3b
HEOPTraHUYECKUX
BCIICCTB,
pa3ITUYHBIX
KJIaCCOB

bubmuoreka [JOK
https://myschool.edu.ru/

Knaccudukanus
XUMHUYECKUX
peakuui B

8 HEOpPTraHWYECKON 1
Y OpraHU4eCKON
XUMHH. 3aKOH

~7 1N QO IFOEFEE

bu6mmoreka [JOK
https://myschool.edu.ru/

COXpaHCHMA

[IOKYMERT TIOATMCAH 3/TERTPORAOW TIOAMNCEO
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MAaccChl BEIIECTB;
3aKOH
COXpPAHEHHUS U
NpEeBpAILCHUS
SHEPTHH NPHU
XUMHUYECKUX
peakumsx

Ckopoctb
peaxIum.
OObpatumbie bubnmoreka [JOK

pEeaKIuu. https://myschool.edu.ru/

XUMHYECKOE
paBHOBECHE

[IpakTnueckas
pabora Ne 1.
«BnusHune

1 Ppa3IMYHBIX

0 (akTopoB Ha
CKOpPOCTb
XUMUYECKON
peaKkuumn»

DJEKTpOIUTHIEC
Kast
JICCOITUAITHS.
[TousTHe 0
BOJIOPOTHOM
nokasaresne (pH)
pacTBopa. 1
PeaknuumonHoro

bu6mmoreka [JOK
https://myschool.edu.ru/

oOmeHa.
I'uaponuszopranu
YECKUX U
HeOpFaHI/I‘IeCKI/IXB
eIIECTB

OKHUCIIUTEBLHO-
BOCCTAHOBUTEIBH

BI€ PEAKIIUH. . o
[TonsTHe 006 1 uomoreka [

2 https://myschool.edu.ru/
AJIEKTPOITU3E

pacIiaaBoB U
pacTBOpPOB COJIEU

4

1 KorTpoianHast 1 I bnbmmotexka HOK

ﬂOKVMEHT AOAMACAH SAEKTRPOHHO-AOMAAUCHID.
TCAF-IHERT L) C

Ji
SMEF O HY FORHOVHHOO4HVICDIO
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pabora 1o
pasneny
«Teopernueckue
OCHOBBI XUMHID)

https://myschool.edu.ru/

Meramnsl, ux
MOJIOKEHHE B
IIepuonnueckoi
CHCTEME
XAMUYECKUX
anemMeHToB /l. U.
Menneneesa u
0COOCHHOCTH
CTpOEHUS
aTOMOB.
O6mmedusznueck
HecBoOMcTBaMeTal
JIOB

bu6mmoreka [JOK
https://myschool.edu.ru/

Crnnasel
METAaJIJIOB.
DNEeKTPOXUMHUYEC
KUH psij
HaIpsHKEHU N
METAJIOB

bubmuoreka [JOK
https://myschool.edu.ru/

XUMUYECKHE
CBOICTBa
BaKHEHUIIINX
METaJIOB
(HaTpuit, Kanuu,
KaJIbIHH,
Maruui,
ATIOMUHHN ) U UX
COCIMHEHM I

bu6mmoreka [JOK
https://myschool.edu.ru/

XuMudeckue
CBOMCTBA XpoMa,
MEJIH U UX
COCIMHEHUN

bu6mmoreka [JOK
https://myschool.edu.ru/

XuMudeckue
CBOMCTBA ITMHKA,
JKesesa U Mx
COCTMHEHUN

bu6mmoreka [JOK
https://myschool.edu.ru/

1

ITpakTnueckas

1

no IQEHT I'IOH@VQIQII%I%%’IQOHHOM NOANNCHIO
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"Pemenne
IKCIIEPUMCHTAITh
HBIX 3a1a4 I10
TEME
«MeTtamas»"

Hewmeramiel, nux
MOJIOXKCHUE B
[Tepuoauueckoit
CHCTEME
XAMUYCCKUX
snementoB /1. W.
MenaeneeBa u
0COOEHHOCTH
CTPOEHUS aTOMOB

bub6munoreka [JOK
https://myschool.edu.ru/

duznyeckue
CBONCTBA
HEMETaJIOB.
Annorponus
HEeMeTaJuIoB (Ha
npumMepe
KHCJIOPO/Ia, CEPBI,
dbochopa u
yraepoja)

bubmnoreka [JOK
https://myschool.edu.ru/

XuMHudueckme
CBOMCTBA
rajoreHoB, Cepbl
U UX COSIUHCHUN

bub6nunoreka [JOK
https://myschool.edu.ru/

XUMUYECKHue
CBOICTBa a30Ta,
dhocdopa u ux
COCIMHCHUI

Bbu6nunoreka [JOK
https://myschool.edu.ru/

XuMHudeckme
CBOMCTBA
yriiepoaa,
KPEMHHUSI ¥ X
COCIMHCHUH

bu6mmoreka [JOK
https://myschool.edu.ru/

IIpumeHeHue
Ba)KHEHIIINX
HEMETAJIJIOB U UX
COCIMHECHUI

bub6nunoreka [JOK
https://myschool.edu.ru/

2

O060011EeH1E U

1

bubmnoreka IJOK

LI,OKYIQEHT

noGhACRR MAREESHLBM no .z

L

INMNCbO

https://myschool.edu.ru/
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3HAHHH 110 TEME
«HemeTtamis».
Brraucnenus mo
YpaBHEHUSIM
XUMHYECKAX
peaKkuu u
TEPMOXUMHUYECKHU
€ pacu€Tnl

[IpakTnueckas
pabora Ne 3.
«Pemrenue
JKCIIEPUMEHTAITb
HBIX 3a]1a4 110
TeMe
"Hemeramnsr"»

Kontponbnas
pabota mo Temam
«Metannsl» u
«HemeTamibsn

Bub6nunoreka [JOK
https://myschool.edu.ru/

Heoprannueckue
Y OpraHu4ecKue
KHCJIOTHIL.
Heoprannueckue
U OpraHuYecKue
OCHOBaHUS

bu6nunoreka [JOK
https://myschool.edu.ru/

AmdorepHbie
HEOpraHUYEeCKHe
Y OpraHUYECcKHe
COCIMHEHHUS.
I'enernueckas
CBSI3b
HEOpraHMYEeCKHX
¥ OPTaHMYECKUX
BEIIIECTB

bu6mmoreka [JOK
https://myschool.edu.ru/

Poap xumun B
obOecrieueHU U
9KOJIOrHYECKOM,
SHEPreTUYECKOu
U [UIIEBOU
0e30MacHOCTH,
pa3BUTHA

bu6mmoreka [JOK
https://myschool.edu.ru/

MCIOUIIMHBI

AOARACAH SAEKTRPOHHO-AO
T HERHE OOV

NOKYMEHT
MYHUUUNANIbHOE BFOAXXETHOE OBLLUEOBP.

AV ICATT OV

Ji
O HvICDT
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[IpencraBnenus
00 0o0mux
Hay4YHBIX
MPUHIMIAX bubnunoreka LHOK
IIPOMBILIUIEHHOT' O https://myschool.edu.ru/

MOJTyYEeHUSs
BaKHEUIIINX
BEILIECTB

Yenosek B Mupe
BEILECTB U
MaTepHaJIOB bubnmnoreka [HOK
Xumus u https://myschool.edu.ru/
3/10pOBbE
YeloBeKa

4

[Ipomexxyrounasa
TTECTTalUs

OBILEE
KOJIMYECTBO 3
YACOB 10 4
[TIPOTPAMME

YYEBHO-METO/JNYECKOE OBECIMEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JUISI VYYUEHUKA

» Xumus / I'abpuensan O.C., OctpoymoB N.I'., Cnankos C.A., AKIIuoHepHOE
obmectBo «M3marenbctBO «IIpocBemnienne
* Xumus, 11 knacc/ T'abpuensn O.C., OctpoymoB WU.I'., Cnaakos C.A.,

AxrmonepHoe obmiectBo «M3aarensctBo «lIpocBemnienne»

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA
O.C.I'a6puensn, I'.I'.JIpicoBa «Xumust Metoandyeckoe nmocodbue — 6a3oBbIi

ypoBeHb» - M.: JIpoda 2022 ron

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO

MYHUUUNAJIbHOE BIOA)KETHOE OBLLEOBPA3OBATEJIbHOE 30.08.23 19:53 (MSK) Ceptudukat D06CCD3675C3DB1D861DE1AC87E3E06B
YYPEXXAEHUE MYPbIFTMHCKASI CPEAHASA LUKOJIA, JlaxuHa Onbra MBaHoBHa,
[vipexkTop



https://myschool.edu.ru/
https://myschool.edu.ru/

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XuMuUs B TeCTax, 3aja4ax,
ynpaxueHnusx. 11 kmace» — M.: llpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YuakoBa «Xumus 11 kiacc:
KonTponbsHbie 1 mpoBepouHbie paboThl K yueOHUKY». — M.: llpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HactonbHas
KkHUTA 17151 yautessi». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHast
KHUTA 7151 yautessi». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensu, I1.B.Pemeros, 1.I".OcTtpoymoBa «3agaun o XMMUHU U CIIOCOOBI
ux pemeHus» - M.: «Ipoda», 2021rox.

7. B.I'. lenucoBa «Xumus 11 kaacc moypodHsle TIaHbl 0 YYCOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Boarorpag» Yuurens 2018roz.

8. M.A.Ps6oBa, V.}HO.Hesckas, P.B.JIuako «Tecter mo xumuu 11 knace», - M.
Ox3amen, 2019r.

9.9. O.C.T'abpuensu, N.I".octpoymoB « XMMHUYECKUN SKCIEPUMEHT B 11KoJie 11

kiace»; - M.: Ipoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
http://him.1september.ru Enunas xomnekius [{OP: [IpeameTHas KouteKus

«XUAMUAI»

http://school-collection.edu.ru/collection/chemistry EctecTBenHo-HayUHbIE
JIOKYMEHT MOAMUCAH 3MEKTPOHHOW NOAMNMUCHIO
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sKCTIepUMeHThI: XuMusi. Kosuteknus Poccuiickoro o01eo06pa3oBaTebHOTO opTajia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii
http://wwwalhimik.ru Beepoccuiickas onuMIinaga mkoJIbHHKOB 10 XUMUHU
http://chem.rusolymp.ru Opranuyeckast XuMusi: 3JICKTPOHHBIN YU4COHUK 15
CPEIHEU MIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JIEKTPOHHBIN YIeOHUK
http://wwwhemi.nsu.ru OTKpbITBIH KOJIISIK: XUMUS

http://www.chemistry.ru JluctannuoHHas OJUMITHAA TI0 XUMHH:

TEJICKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOESKT
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