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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelnHero ooOiiero oOpa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHON 00pa30BaTENbHON NTPOrpaMMBbl CpEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctaHgapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMbI, H
OCHOBHBIX ToNoXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuo 10 2025 roga» (Pacmopsokenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0OB K pa3pabOTKe MpOorpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aiig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTABUIIM
koHnentyanbHble TosioxkeHuss GI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIeH,
COJEpKaHUsl, pe3ylbTaToOB OOyYeHUs U TPeOOBAHMHA K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHOM  OpraHu3alliu, SBISAETCS HEOThEMJIEMOM 4YacThlO0 HUX
oOpa3zoBaHHOCTH. OHO CHYXKHAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KYJIbTYPhI
YeloBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
o0yyJaromuxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHUs CPeACTBAMHU y4eOHOTO
npeaMera «XUMHSD», COJIEpKaHUE M TOCTPOCHHE KOTOPOro OIpEAeNIeHbl B
nporpaMmMe N0 XMMHUU C Y4E€TOM CHEeUU(PUKA HAYKU XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KXU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopa3oBanus B Poccuiickoii deneparum.

XuMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IUBWJIM3AIMM, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBILICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJICTABIEHUS 00 OKpY>KAIOIIEM MHUpE KaK O €AHMHCTBE
OpUPOJIbI U YeNIOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHUHM Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHMPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
Tpyda M KHU3HU Kaxaoro uieHa oOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3MJATENIbHAS, KAaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJICHA HA pEUICHue
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOIN 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMU MHEISIMH U TNPUHIUIAMU CPETHEro OOIIEeTro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3Y4YECHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM JJs BbIPAaOOTKH MHMPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOJLKEHUS
00pa30BaHusl B pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsomiuMA  nipeAMeTa  «XHUMHSD»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmass U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HayKH: cCHCTEMa
3HaHUU MO0 HEOPraHUYECKOM XUMHHU (C BKIOYEHUEM 3HAHUI U3 OOIIel XUMHUM) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMeTra oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEr0 MHOI000pa3ust
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpamMme MO XUMHH Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYEHHI0O ydyeOHOro marepuasa U OO0ycCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHM4eCKOM XHMHHM BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIACCHYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHNN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKMX M DJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHuHu BemiecTB. CBelneHUs 00 H3ydyaeMblXx B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OHOJIOIMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHMuecKOod XUMHM MOJY4YarOT pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMUYECKON PEAKIINH.

[lonq HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKH MaTepuan H (aKTOJIOTMUYECKHE CBEICHHS O BEIeCTBaX U
XUMHUecKoM peakiuu. Tak, B yacTHOCTH, B Kypce «OOIIas M HeopraHuyeckas



XUMUS» O0YyJaromuMCs TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX U METOAO0JOTUYECKUX MO3UIUH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o0mIaromIel 10 00BICHSIONICH 1 MPOTHO3UPYIOIESH.

Envnas cucrema 3HaHMM O BOXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUM, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIEMEHTAMH COJICPKAHUS, HMMEIOIMIUMHU KYJIbTYpOJIOTUUECKUNA W TPUKIATHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT TOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPAKTHUYECKOU
JESATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IIPOIIECCY
TBOpYECTBA B 00JIACTU TEOPHUM U MPAKTUYECKUX MPUIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATh MH(MOpPMALUIO U
NPUMEHSIThL €€ Uil TIOMOJIHCHHWS 3HAHUM, pENICHUS WHTEIUNICKTYalbHBIX U
HKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1a4u. B 11e1oM coaepskanue yueOHOTo
npeaMera «XHUMHS»  JAaHHOTO  YPOBHS  W3YyYEHHUS  OpPHUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOIIMXCd MHUPOBO33PEHUYECKONM OCHOBBI JUISI TTOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepuajbHOE €IMHCTBO HEOPraHUYECKOro U
OpTraHUYECKOT0 MHUpa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SBICHUW IMYTEM OSKCIEPUMEHTa U
pelieHrs TMPOTUBOPEUYMM MEXAy HOBBIMU (aKTaMd UM TEOPETUUYECKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUU IKOJIOTUUYECKHUX MPoOIieM, a
TakKe MpoOJIeM COEpeKEHUsT YHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TOJXOMAbl K OINPEIeTICHUIO
COJIEp’KaHMsl M TIOCTPOCHUSI MpeaMeTa MpeaycMaTpuBalOT (GOpMUPOBaHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pPa3NUYHBIX BHJIOB JICSITEIIBHOCTU: peUIeHUs MpodsieM, TIOWCKa, aHaiu3a u
00paboTku nHGOPMAIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa TPAKTUIECKOM
U HCCIEN0BATENbCKONM JESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMHH.

B mpakTtuke mnpenogaBaHusi XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpeiHero od1iero oopa3oBaHusi, P OMPEICICHUN
COJICPKATEIIbHOW XapaKTePUCTUKU I1IeJIed H3y4YeHHUs TpeAMeTa HalpaBICHHUEM
MEPBOCTETNICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTEeCTBO3HAHMS, MPAKTUYECKOU



JIEATEIIbHOCTH 4YE€JIOBEKAa U KAaK OJAHOTO U3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJAMYECKOW TOYKM 3PEHUsl TAaKOM MOJAXOJ K OIpPEACNICHUIO IeJied H3ydeHus
MpeaMETa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMM IEJIAMH W3Y4YCHHS IpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opmMupoBaHME CHUCTEMBl XUMHUYECKUX 3HAHUM Kak  BaKHEHIIeH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOpPOH
JeXKaT KIIOUEBBIE MOHSTHUS, (YHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmMupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOMMMBIX [JIsi MPUOOpETeHUs
YMEHUM OpPUEHTUPOBATHCS B MHPE BEIIECTB W XUMUYECKHUX SIBJICHUH,
MMEIOIIUX MECTO B MIPUPOJIC, B MPAKTUUECKON U MOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHHU U CIIOCOOOB AEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTA, COOJIOJIEHUEM MpPaBHII
0e301acHOro oOpaIleHus ¢ BEIeCTBAMH.

Hapsany ¢ 3tuMm, copepkaTenbHas XapaKTepUCTUKA LIeJIEW U 3a7a4 U3YUYEHUS
npeaMeTa B MporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpelHero oodmiero odpazosanus. CeroaHs B
NpernoJlaBaHul  XUMHM B OOJIbIIE  CTENEHM OTHAETCS  MPEANOYTEHUE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUs OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOATOTOBKY BBIMYCKHHMKA 00IIe00pa30oBaTEILHON OpraHu3aliy, BIAJCIONIET0 He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSIMU aKTHUBHOTO TOJIYYEHUs 3HAHUU U MPUMEHEHUS UX B PEAJbHOM KU3HU
JUISL PEIICHUS TPAKTUYECKHUX 3a7a4.

B cBf3M ¢ 3TUM NpU U3YYEHUM NpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HauY€HHE MPUOOPETAIOT TAKHUE LIENU U 33]]a4H, KaK:

ajanTanus 00y4arolUXcsl K YCIOBHSM JTUHAMUYHO Pa3BHBAIOLIEIOCS MUPA,
bopMHpOBaHWE  MHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITETLHOMY MPUHSATHIO TPAMOTHBIX
pelIeHNd B KOHKPETHBIX )KU3HEHHBIX CUTYallHUsIX, CBA3aHHBIX C BEIIECTBAMHU U MX
MIPUMEHEHUEM;

dbopmupoBaHre y O0OyYarOmUXCS  KJIIOYEBBIX HABBIKOB  (KJITHOYEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE [JIsl Pa3IMyHBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U o0paboTKU HH(OpMaLH,
HEOOXOAUMBIX [JIsi MPUOOPETEHUs: OMbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT



BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe s OLEHKH C TMO3UIUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB U XUMHUYECKUX
IPOIIECCOB Ha OPTaHM3M YeJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHUU B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSAMHU, UCIIOJIB30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JI MMOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIePIKaHNUS;

¢dopmupoBaHUEe U pa3BUTHE Y O0YUAIOIIUXCS aCCOLMATHBHOTO M JIOTHYECKOTO
MBIIUIEHUS, HAOII0AaTeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOIUMBI, B YaCTHOCTH, NMpPHU IUIAHUPOBAHUU W TPOBENEHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUWE Yy oOOydaronmxcss YOEeXIEHHOCTH B TyMaHUCTUYECKON
HAIPaBIEHHOCTH XWUMHUHU, €€ BAXXHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNs, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHUSl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe MNPUOOPETEHUs OIbITa
UCIOJIb30BAaHUSl TOJIyYEHHBIX 3HAHUM A NPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yueOHOM mjaHe cpenHero oOmiero oOpa3oBaHUA MNpeaMET «XHUMUS»
0a30BOT0 ypOBHS BXOAHT B COCTaB MpeaMeTHOUN obmacTu «EcTecTBeHHO-HAy4YHBIC
IPEIMETHD.

OO1ee yncno 4acoB, OTBEAEHHBIX JJIS U3YYEHUsI XUMUH, HAa 0a30BOM ypOBHE
cpeaHero oomiero odpazoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXXAHUE OBYUEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckune 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT opraHnyeckoi XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. Te€OpUsi CTPOEHUS OPraHUYECKHX
coenunenuii A. M. Bytieposa, e€ ocHOoBHbIE 100KeHUsA. CTPYKTypHbIE (DOPMYIIBI
OpraHWYECKUX BeElIEeCTB. ['oMonorus, wu3zoMepus. XHUMHUYECKas CBSI3b B
OpTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KinaccU(puKaMK OpraHnyeckux BeniecTB. HoMeHkmarypa
OpraHMYECKUX COCJUHEHUN (CUCTEMaTU4ecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEUIINX MPEACTABUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIBHBIE METObl M3YyYEHMsI BEIIECTB M HX IPEBpAIICHUI:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEJIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJECHUE WU
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuM (IJIaBJIeHHE, O0YTJIUBAHUE U TOPEHHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. MertaH u 3TaH —
OpocTeilline NpPEeACTaBUTENN aJKaHOB: (PU3WYECKUE U XHMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHWE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHUI psii. DTUIIEH U IPOIUJIEH —
NPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMCTBa
(peakMu TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJIMMEPHU3ALINH ), TOTyYEeHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHME CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKMHOB: COCTaB, CTpOEHHE, (U3MYECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMK TMAPUPOBAHUS, rajJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHHsSI U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:



cocmae, cmpoenue,  Quauyeckue U  XumMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NONyYeHue u npumeHerue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPHUHAIICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHslii Ta3 W NOIMYTHBIE
HedTsaHbpie Ta3bl. Hedtp u €€ mpoucxoxnenue. CrocoObl mnepepaboTku HeDTH:
NIEPETOHKA, KPEKUHI (TEPMUYECKUW, KATAIMTUYECKU), mupoau3. I[IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHsrit
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIIEpUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W HX IPEBpALICHUI:
O3HAaKOMJIEHHME C o0pa3lamMu IUIacTMacc, KaydyKOB M pE3UHBI, KOJUIEKIUH
«Hedpte» u  «Yromp», MoOIEIHpPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJjOreHONMPOU3BOJHBIX, MTPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA

Y U3yYEHHE €TO CBOWCTB.

Pacuérnrple 3agaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

Kucaopoacoaepxaiiue opranaieckue coeJUHEHNS

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON U 3TaHOJ: CTPOEHHUE,
dbuzMyeckrue M XUMHUYECKHME CBOMCTBa (peakiud C AaKTUBHBIMU METaUlaMH,
raJloreHOBOJIOPOJIaMU, TOpPEHHE), NpUMEHEHUE. BOIOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMU CIUPTOB. [{elicTBuEe MEeTaHOJIa U ATaHOJIa HA OPTraHKU3M YEJIOBEKA.

MHoroatoMHble  COMPTHl. OJTWICHIJUMKOIb W  TIHIEPHH: CTPOCHHE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
MEeTaJlJIaMH, KayeCTBEHHas PEakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBue Ha
opraHusM 4enoBeka. [I[pumeHenre riaumepruHa u dTUICHTJIUKOJIS.

deHoM: CTPOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue enoua.

Anpneruibl U Kemouwvl. DopManbpleru, amneTanbACTHN: CTPOEHUE,
bu3nUecKkue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIICHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIINH), IOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeJebHBIC KApOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCJIOTHI: CTpOoeHHue, (hU3NYecKrue U XMMHUYECKUEe CBOWCTBA (CBOMCTBA,
oOuue AJjid Kiacca KUCIOT, peakuus 3TepuuKaiim), noayyeHue U NpuMeHEHHeE.
CreapuHOBasi M OJIECMHOBAsl KHUCJIOTHl KaK MPEICTaBUTEIN BBICIINX KapOOHOBBIX
KHUCIIOT. Mbljla Kak COJTHM BBICIIIUX KaPOOHOBBIX KHCIIOT, KX MOIOIIEE JCHUCTBHE.



Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCIOT. ['maponu3
cl10kHbIX 3¢upoB. XKupsl. ['uaponns xupos. llpumenenue xxupos. bruonoruueckas
POJIb )KUPOB.

VYrineBoabl:  cocraB, KilacCUQUKanus — YIJIeBOAOB  (MOHO-, JHU- W
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJICKYJbI, (U3NYECKUEe U XHMHYECKHE CBOWCTBa (B3aUMOJEUCTBHE C
ruapokcusiom Menu(ll), oxucieHne amMmmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TJIIOKO3blI), HAXOXKJIECHHWE B MPHPOJE, MPUMEHEHUE,
ounonoruueckas poib. @otocunTe3. OpykTo3a Kak H30Mep IIIFOKO3BI.

Kpaxman u nennrono3a Kak npupojaHble noiuMepsl. CTpoeHue Kpaxmalia U
HEJUTI0I03bl.  PU3nMYecKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THIpOJus3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB M HUX MPEBpAIICHUI:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KauE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1ll)), MHOroaToMHbBIX CHUPTOB (B3aUMOJECHCTBHE TIJIMLEPUHA C
runpokcuiom Meau(ll)), anpaernoB (OKUCiieHne aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3laumopeicTBHE Kpaxmalia € HOIOM),
IIPOBEICHHUE NMPAKTHUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnrle 3agaqu.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HaYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHN:
HAOJII0/IEHUE U ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OEKOB IpU
HarpeBaHuM, IBETHbIE pEaKLUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUU, CPEIHASI MOJICKYJIsIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUSI.



OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLCHUNA:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanusanust MEeXIpEIMETHBIX CBA3EH NPU U3YYECHUU OPTaHUYECKON XWMHH B
10 kmacce OCYIIECTBIISIETCA 4YEpe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHM, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LUKIIA.

OO011e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DakT, runoresa,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMyHOCTb, HAOIIOICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®duznka: MmaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HDHEPreTUYECKU ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPO/BI, TOJE3HbIE UCKOMAEeMbIe, TOIIMBO,
pECypCHI.

TexHOoNorus: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
UCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpenesieHus JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. INEKTPOHHASI KOHPUTYpAIIKs aTOMOB.

[Tepnonnueckuit 3akoH U Ilepronnueckas cucreMa XUMUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NepuoANYECKOTO 3akoHa U [lepmoamyeckoil CuCTeMbI
xuMmudeckux aiaeMeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB W
0o0pa3yeMbIX HMMH MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TEepUoaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.



CrpoeHue BellecTBa. XUMUYECKass CBsI3b. BUAbl XUMUYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJsipHasi W MOJSpHAsl, UOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnas cBsizb. BalleHTHOCTh. DNEKTPOOTPUIIATENHEHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJSpHOTO UM HEMOJICKYJISIDHOTO  CTPOCHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHatne o aucnepcHbIX cucremMax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10J1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COECIMHEHUM. Howmenknatypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTuueckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K PA3IUYHBIM KJIaccaM.

Xumuueckas — peakuusd. Kinaccupukanmss —XMMHYECKMX — peakluil B
HEOPraHUYECKOW M OPraHUYECKOW XHWMHUHU. 3aKOH COXPAHEHUS MAacChl BEUIECTB,
3aKOH COXPaHEHUs U IIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSAX.

CKOopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pas3nu4HbIX (pakTopoB. OOpaTUMBbIC
peakuuu. Xwumudyeckoe paBHoBecue. DakTopbl, BIUSIOMKE HA COCTOSHUE
xumudeckoro paBHoBecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIe U cliadblie IeKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHA, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileproguyeckas cucrema XuMudeckux sjaeMmentos 1. U.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOJCHUE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MEPOKCUIA
BOJIOPOJa B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUMH HOHHOrO OoOMeEHa),
MPOBEJICHNUE TPAKTUUECKON paboThl «BiusHue pa3IuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIIUN.

PacuérHble 3anaumn.

Pacuétel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXHUMHUYECKAE PACUETBI, PACUEThl C HCIOJIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumust

Hemerannel. Ilonoxkenne HemetraiuioB B Ilepuoamueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOEHHS aTOMOB.



du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINHMS HEMETANIOB (HA MpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (TaJIOT€HOB, CEpbl, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOACOICPKAITUX KUCIOT, BOAOPOJAHBIX COCAUHEHUN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Meramnel. 1lonoxenne meramnoB B [leproanueckoi cucreMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme usnyeckue cBoicTBa MetauioB. CIUiaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI DS HAMIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAUIOB (HATPHUH, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUMN.

OO0mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTaiioB B OBITY U
TEXHUKE.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUs BEIIECTB U MX MPEBpaILCHUI:
U3Y4YeHUE KOJUICKIMH «MeTayuibl ¥ CIUIaBbl», 0O0pa3lOB HEMETAJUIOB, pPELICHUE
HKCIIEPUMEHTAJILHBIX 3aja4, HAOJIOJIEHUE U OIKMCAHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHUSA C PACTBOpaMU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuérnrble 3agaun.

Pacuétpl mMaccel BellecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIU OTHO
Y3 BEILLIECTB UMEET MPUMECH.

XuMHSA ¥ KM3Hb

Ponp xuMum B oOecrieueHUH SKOJOTHYECKOM, SHEPreTHYECKOW U IHIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBiennss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIILICHHOTO
MOJTYYEHHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BELIECTB U MAaTEpUANIOB: BAKHEHUIINE CTPOUTEIbHBIE
MaTepualibl, KOHCTPYKIMOHHbIE MaTepHUalibl, KpacKu, CTEKIIO, KepaMHKa,
MaTepualbl JJIsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE W MUHEPAJIbHbIC
yaoOpeHus.

XuMHST U 3I0pOBBE YEJIOBEKAa: MpaBWJIA HCMOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B MIOBCEIHEBHOW JKU3HM.

MexnpeaMeTHbIe CBA3H.



Peanuzamuss  MeXOpeaMETHBIX  CBsi3e Mpu  M3ydeHUH  oOmeil u
HEOpraHn4ecKkon XxuMuM B 11 Kiacce oCyIIecTBISETCS Yepe3 UCIONIb30BaHUE KaK
OOIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W MOHATHM, SIBISIOMIMXCS
CUCTEMHBIMH JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKaluus, TMEePUOAUYHOCTb, HAOIIOCHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHHE, SBICHHE.

®duszrka: MaTepHsi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HUOH,
U30TOII, PATHOAKTUBHOCTh, MOJIEKYJIa, YHEPTETUYECKUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoOe€ COCTOSIHME BEIIECTBA, (PU3NUECKHE BEIUYUHBI U €IUHULBI UX
U3MEPEHHUs, CKOPOCTb.

buonorus: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouochepa, Makpo- H
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OPTaHU3ME.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILJIUBO,
pECYpCHI.

TexHonorus: XMMHYECKasi MPOMBIIIIEHHOCTh, METAJLUTYpPrusi, MPOU3BOICTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, ITHILEBAS
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETUYECKHX IpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMMHWHU
HA BA30BOM YPOBHE CPEJIJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YaloIIMMHUCSL TMPOTpaMM  CpeaHero oOmero oopa3oBaHus (JUYHOCTHBIM,
METanpeAMETHbIM W TIpeaMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHUCTEMHO-ACSITEILHOCTHBIM IOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHSI» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHUMCKONW TIpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEAEIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHILIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOUIMXCs PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIbHOCTH 1I€HHOCTHO-CMBICJIIOBBIMH YCTAHOBKAMM, MPUCYIIUMHU I€IOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4Ke MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HIealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM U  TPaBWIAMH  TIOBEJEHHUS, CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOW JESITEIHLHOCTU
0oOy4Jaromuxcsl Mo peaanu3aiu IPUHSATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCJIE B
YacTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBa)KEHUS K 3aKOHY U MTPABOIOPSIKY;



NPEACTABICHUSI O COLMAIbHBIX HOpPMax H MpPaBUIAX MEKINYHOCTHBIX
OTHOILIEHHI B KOJUUIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW [EATEIBHOCTH IPU CO3/IaHHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI JIPYTUX MPU aHAIN3E PA3IMIHBIX BUIOB YI€OHON ACITEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCITUTAHHUA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH U MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHUS HAyKH €CTh Pe3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHU U TMOCICTYIOEM
aHanu3e UH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS S

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHbIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEIAEHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHME MOCIEACTBUU 3THUX
MOCTYNKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro o0pasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PH3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpalieHusi C BeliecTBAaMU B OBITY,
ITIOBCEHEBHOM XU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30macHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIINX 3/I0POBBIO M KU3HU JIFOICH;

OCO3HAHUSI TOCJIECICTBUN W HEMPHUATHUS BPEAHBIX MPHUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMS:



KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOH, TBOPYECKOM W  JPYruX BHUAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YaCTHE B PEHICHUH MPAKTHYECKUX 3a7a4
COI[MAILHOM HAMPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

WHTEpeca K MPAKTUICCKOMY M3YUEHHUI0 MPOGEeCcCHuil pa3IudHOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONM TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTMYECKHU 11€JI€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIUSHUS
SKOHOMUYECKHUX ITPOLECCOB HA COCTOSIHUE IMPUPOTHON U COLMAIILHOW CPEb;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTKEHUNW XUMHH  JUIS
pEIICHUST BOMPOCOB PAMOHAIIBHOTO MPUPOIOTIOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKpYKaOIIEH
MPUPOHON cpejle, YMEHUsI MPOTHO3UPOBATh HEOJArompHUsTHBIE AKOJOTHUUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJM4yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
onbITa NEATEIIbHOCTH HKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAIIBHOU
MPaKTUKE, CIOCOOHOCTH U yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTU MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeUUPUKH XUMHM KaK HayKd, OCO3HaHUs €€ poJid B
bopMHpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IICJIOCTHOTO
MpecTaBiIeHusT 00 OKPYXKAroIeM MHUPE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U peHieHUH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAYMUMOCTH XUMHUHU JJIsI COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPoOIeM



YCTOMYMBOT'O PA3BUTHUS YEIIOBEUECTBA — CBIPHEBOM, DHEPTETUUECKOM, MUIIEBON U
HKOJIOTUYECKOM O€30I1aCHOCTH, B Pa3BUTUU MEIUIMHBI, OOECIEUYEHUU YCIOBUI
YCIEWHOr0 TpyJa M SKOJIOTMYECKH KOM(OPTHOM JKM3HM KaXKIOro 4ieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAOIIEro MUpa U
MPOUCXOSAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOJTYYEHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peleHus mpoOsieM B PeabHBIX )KU3HEHHBIX CUTYaIIHAX;

MHTEpeca K O3HAHMIO U UCCIIE0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTM M CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUA MO XHUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax MpodhecCuOoHaIbHON
NEATEIIBHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YUEOHOTO MpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro 001Iero 00pa3zoBaHus BKIIIOYAIOT:

3HaUMMBble Uil (OPMUPOBAHMS ~ MHUPOBO33PEHUS  OOyYaromMXcs
MEXIUCIUIUTMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOIINE
[ETOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuuPuKky MeTOJ0B IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPTUs, SIBJICHUE,
mpoliece, CUCTeMa, Hay4YHbl (akT, MPUHITUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAJIbHbIC yueOHbIe NEUCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,
PETYISITUBHBIE), o0ecreynBaroIne (dbopmHpoBaHue (yHKUIHMOHATIBHOU
IPAMOTHOCTH M COLIMAIBHOM KOMITIETEHIIMN 00yYarolnxcs;

CIIOCOOHOCTD oOy4aronmxcs UCII0JIb30BaTh OCBOCHHbIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAIbHbIE y4eOHBIE
JICUCTBHS B IO3HABATEIIBHOW U COLMAJIBHON ITPAKTHUKE.

MeranpeIMeTHbIE PE3YyIAbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJATHUBHBIMU
JIEUCTBUSIMU.



OBJaanenne YHHBeEpPCATbHBIMHA Y4eOHbIMU NMO3HABaTeIbHbIMHU
NeUCTBUSAMMU:

1) 6a30Bble JJOru4YecKmne JaeicTBUSI:

CaMOCTOSITeIbHO  (OpMyJIHMpOBaTh W aKTyallU3UpoBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C IMOCTABICHHBIMU IEISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTMUECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUU;

BEIOMpATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKM BEIIECTB W
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHWE PACCYXXJCHHS (MHIAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W MPOTHBOPEUYHS B paccMaTPUBAEMbBIX
SBJICHUAX, (DOPMYJIUPOBATH BBIBOABI U 3aKIIIOUCHUS;

MPUMEHSITH B MPOLIECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJUYECKUE
(3HaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MIPUMEHATh Ha3BaHHBIE MOJIEIbHbBIC MPEICTABICHUS I BBISBICHUS XapaKTEPHBIX
MPH3HAKOB U3y4ae€MbIX BEIIECTB U XMMUUYECKUX PEAKIIMI.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE IeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO IO3HAHUS BEIIECTB M XUMHYECKHX
peaKkuu;

dbopMyIUpOBATH IS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABJICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CY)KJICHUI;

BJIaJICTh HAaBBIKAMU CaMOCTOSITEJIBHOTO IIJIAHUPOBAHUS U  IPOBEICHUSA
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJI0M
MpoIlecca, CaMOCTOATENIBHO TMPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJIAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATEIbCKOM ©  MPOEKTHOMN
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIHLHOMY



IOMCKY METOJIOB pEUIeHUs MPaKTUYECKHUX 3a/1ad, NOPUMEHEHHUIO pPa3InYHbIX
METOJI0B MIO3HAHUS.

3) pabora ¢ uHpopManmeii:

OPUEHTHPOBAThCSI B PAa3JIMYHbIX HCTOYHUKAX HHGPOpManuu (HAy4dHO-
NOMYJIsSIpHAsl JUTepaTypa XHMHYECKOTO COJIEpP)KaHWs, CIPaBOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WH(OOPMALIMIO PA3TUYHBIX BHIOB U (HOpM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYHBOCTb;

(opMyIMpOBaTh 3alPOChl U MPUMEHATh Pa3IMYHbIE METOJABI MPU MOUCKE U
orbope wuHbOpPMAIIUU, HEOOXOTUMOM JUIS BBINOJHEHUS YYEOHBIX 3a1a4
OIpENENEHHOrO TUIIA;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUNA U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  NpeICTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TNpPUMEHATh MEXIpeaAMeTHble ((du3nueckue u
MaTeMaTHUYECKUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00OpeBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIB30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OByaieHue YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH J1eHCTBUSMMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IAaeMOIl TeMbl B XOJ€E Maaora u/uiu
JUCKYCCUM,  BBICKa3bIBaTh  MJIeH, (OPMYyJIHUpPOBaThb CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJHEHUS MPEIJI0KEHHOMN 3a1a4H;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUT
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUYECKON pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEILECTB, pealn3aluy y4eOHOro npoekta u (hopmMyaupoBaTh BbIBOJbI
M0 pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUHN B
X0J1e 00CYKICHUSI 1 0OMEHa MHCHUSIMH.

OBiajieHHe YHHBEPCAJIbHBIMHU PeryIsiTUBHBIMH 1€ CTBUSIMH:

CaMOCTOATENIbHO IUJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, ONpenessis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh Tpe/jlaraeéMblii aJropuTt™M JACUCTBUI MpHU
BBINIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh Hauboiiee
b deKTUBHBIN croco0 HMX pemeHuss ¢ y4€TOM TOJyYeHHs HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEaKIUsX;



OCyHICCTBJIATH CAMOKOHTPOJIb cBOEH ACATCIIPHOCTH Ha OCHOBC CaMOdHaIMW3a
H CaMOOILICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXKAIOT:

C()OPMUPOBAHHOCTh ~ NPEACTABIEHUH O XUMHUYECKOH  COCTABIISAIOILEH
€CTECTBCHHO-HAYYHON KAapTUHBI MHpA, POJIM XUMHM B IIO3HAHWM SIBJICHUHN
Opuposbl, B (HOPMHUPOBAHMM MBILUIEHUS U KYyJIbTYphl JIMYHOCTH, €€
(YyHKIHMOHATIBHOM TPaMOTHOCTH, HEOOXOAUMOM ISl pELIEHUs TPAKTUYECKHUX 3a]1a4
U SKOJIOTHYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIIME TOHATHA (XUMHUYECKMM DJIEMEHT, aToOM, 3JIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BEépHyTas M COKpalEHHas), MOJb, MOJIIpHas
Macca, MOJIIPHBIM O00BEM, YIIEpOJHbIA CKeleT, (yHKIHOHANbHAs TIpymia,
paguKall, U30MEPHUsI, U30MEPBI, TOMOJIOTHYECKAN PsJ, TOMOJIOTH, YIJIEBOAOPOIbI,
KHUCJIOPOJ, U a30TCOAEpXKallue COCIMHEHUSA, MOHOMEp, IOJIUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOEHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XUMHHU; MHUPOBO33PEHYECKUE 3HAHWI,
JeXalye B OCHOBE IOHMMAHHsS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATUA IIPU
OIMCAHUU COCTaBa, CTPOCHHUS U MPEBPALLICHUN OPTraHUYECKUX COCIUHEHUN;

c(OPMUPOBAHHOCTh YMEHMI HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJHKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPAaBHEHUM XUMHUYECKUX PEAKIUH,
M3TOTABIMBATh MOJEIN MOJIEKYJ OPTaHWYECKHX BELIECTB Ul WUIKOCTPALMU UX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS,



c(hOpPMHPOBAHHOCTh YMEHUW YCTaHABIWBATH MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIAcCy/Tpynne CcoequHEHUuN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOJAEpPKaIIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucremarnueckoi HomeHkiarype (IUPAC), a Takke mpuBOIUTH TpUBUAILHBIC
Ha3BaHUS OT/ACJIbHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMWICH, AalETUJICH,
ATWJICHTJINKONb, TIHIEPUH, (eHOoN, (HOpMaNbIeTH I, aleTalbICTH, MypaBbHHASI
KHUCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCJIOTA, CT€APUHOBAs KUCJIOTA, TIII0K034,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

cOPMHUPOBAHHOCThL YMEHHS OMNPEACNSITh BHUABl XUMHYECKON CBSI3H B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(OPMHPOBAHHOCTh, YMEHHUS TPUMEHATH TIOJOKCHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. byTiiepoBa 111 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENICH pPa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJIEH, MPOIMIICH, AlleTHJICH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METaHOJ, ATaHOJ, STUJICHIJUKOJIb,
TIUIEpuH, (EHON, aleTalbAeTu]l, MypaBbUHAasi U YKCYCHasi KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIAN Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHUE TPOIYKTOB MepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKHM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 10 M3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEIIIECTB UJIU MPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX SBJICHUN (HaOIt0IeHNEe, N3MEPEHUE, IKCIIEPUMEHT, MOJISITMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl OPUHATHS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOTIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W J1TabOpaTOPHBIM OOOpPYZOBaHUEM, a TaKKe MpaBuiia OOpaIeHus: C



BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSMHU MO BBITOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

chOpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMUYECKHUM
HKCIIEPUMEHT (TIPEeBpAILEHUS OPraHUYECKUX BEIIECTB MPU HAIPEBAHUH, MMOTYUYEHUE
TWIEHA M M3YyYEHHE €ro CBOICTB, KAaYECTBEHHbIE pPEaKUWHU OPraHUuYECKHX
BEILIECTB, JICHATypalus OCJIIKOB NpPU HArpeBaHUU, I[BETHBIC PEAKIUU OCJIKOB) B
COOTBETCTBHUHM C TpaBHJIAMU TEXHUKM O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJILTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKucCH YPAaBHEHHM COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIUpPOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbBIX MCTOYHHUKOB (CPEICTBAa MAacCOBOM
uH(popmanuu, HTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOJaTh  TIpaBUJia  AKOJOTHYECKU
LEJIECO00Pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JEATEIBHOCTH B LEIAX
COXPaHEHHUsI CBOETrO 3JI0POBbSl M OKPYKAOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OIACHOCTh BO3JICHCTBHSI HA JXUBBIE OPraHU3MBbl ONPEIEIEHHBIX OpPraHUYECKUX
BelIecTB, NOHUMas cmbica nokazarens I[1JIK, mosicHATh Ha mpumepax crocoObl
YMEHBUIEHUSI W TNPEJOTBPAICHUS] HMX BPEAHOTO BO3ACHCTBUS Ha OpraHU3M
YEJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMHM 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYCCKUX SIBICHUM;

JUISL CIIETBIX M CJHAa0OBUAAIIMX OOYyYaroOlUXCsS: YMEHHE HCIIONIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HaueHui JI. bpaiinsg nis 3anmucn XMMUYECKHX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOM  COCTABIISIONICH
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHHM B TIO3HAHUM SIBJICHUI
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIMMOM JJIsI PEIICHUS IPAKTUISCKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U TIPHUPOITHOU

cpene;



BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpAass  BKIIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMHYECKUI 3JI€MEHT, aToM, u3oromd, s-, p-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATENBHOCTD, CTEIIEHb OKUCJIEHUS, XUMUYECKasi CBA3b
(KOBaJIeHTHAs, MOHHAS, METAIUTMYECKAas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKA,
TUNBl ~ XUMHYECKHX  PEAKIUH, PaCTBOpP, IJIEKTPOJUTHI, HEICKTPOIUTHI,
ANEKTPOJUTUYECKAST JUCCOLUAIMUSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH JI. M. Menneneena,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS SHEPTUU
Py XUMUYECKHUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMMMUYECKUX SIBJICHUM, (PAKTOJIOTUUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYCeHUU U O€30MMaCHOM HCTIOJIb30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEIIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEpHbIE MPU3HAKU TOHSITHH,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHSITHUS IIPU
ONMCAHUY HEOPTraHUYECKUX BEILIECTB U UX MPEBPALICHUM;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BATh XUMUYECKYI0 CHUMBOJIUKY JIJISI
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTACIbHBIX
HEOPTaHUYECKUX BeEIIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHakK, raméHas
W3BECTh, HETaIIEHAsI U3BECTh, MUTHEBAS COJIA, MUPUT U IPYTHEC);

c(hOpMHUPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XAMHUYECKUX DJIEMEHTOB B COCIUHEHUAX PA3JIMYHOIO COCTABA, BUJ XUMHYECKOU
CBsI3M (KOBaJCHTHAsl, MOHHAs, METAJNINYECKasl, BOJIOPOHASI) B COSUHEHUSX, THI
KPUCTAUTMYECKON PEeIIETKH KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs, METAJJTNYECKas ), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCIUHCHMI;

chOpMHUPOBAHHOCTh YMEHUU YCTaHaBJIUBATh MIPUHAJIEKHOCTD
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpeneNEHHOMY Kiaccy/rpymnie
COEIMHEHUH (MPOCThIE BEMIECTBA — METAUIbl M1 HEMETAJIbl, OKCHJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATh CMBIC]I TIEPUOANMUECKOT0 3aKoHa /JI.
N. MenpeneeBa u IEeMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOLLYIO, O0BICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHToB 14 mnepuonoB Ilepuonnueckoil cucTeMbl



xumudeckux snemeHToB JI. M. MennmeneeBa, WCIONb3ys NOHATHA «s-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U MX COEAUHEHUN
1o nepuoaaM u rpynnam llepuoanueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB 1. H.
Menaeneena;

cOPMHPOBAHHOCT, YMEHHUW  XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XAMHUYECKHME CBOWMCTBA HEOPraHWYECKHWX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TE€HETUYECKOW CBS3UM MEXIY HEOPTaHMYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IMYHBIM TPU3HAKaM (YUCIY M COCTABYy pEarupyroliux BEHIECTB, TEIIOBOMY
ahdexTy peaknu, W3MEHEHUIO CTEMEeHEH OKHUCIICHHS SJEMEHTOB, 0OpaTHUMOCTH
peakliy, y4aCTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YpPAaBHEHHUS PEAKIMN Pa3IUYHBIX
TUIIOB, TIOJTHBIE U COKpAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBUS, TPU KOTOPBIX ATU PEAKLIMH UAYT J0 KOHIA;

cOPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TMOJITBEPKIAIOIINE
KAUEeCTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pacKpbiBaTh CYIIHOCTb  OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATHUX PEaKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
pEaKIUU OT PA3IUYHBIX (PAKTOPOB; XapaKTEeP CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCMMOCTH OT BHeITHero Bo3aenictsus (nmpunnui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XUMHYECKUE IPOIIECCHI,
JIe)KAINE B OCHOBE MPOMBIINUIEHHOTO TMOJIYyYEHUS CEPHOM KHCIIOTHI, aMMHAKA, a
Takke C(HOPMHUPOBAHHOCTH MPEACTABICHUM 00 OOMIMX HAay4YHBIX MPUHIHUNAX U
HKOJIOTHYECKUX MPOOIeMaxX XMMHUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUI TPOBOJUTH BBIYHCICHUS C HCIOJIb30BAHUEM
TIOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHYECKUX PEAKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO0 W3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIJIOBOTO 3((deKTa peakiuid Ha OCHOBE 3aKOHOB COXPAaHEHMSI MacChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABWIIA TTOJIH30BAHUS XUMHUECKOM
MOCYJIOM ¥ JTaOOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHus C



BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU MO BBIMOJHEHUIO JTa0OPaTOPHBIX
XUMHUYECKHUX OIIBITOB;

C()OPMUPOBAHHOCTh YMEHHUH IJIAHUPOBaTh M BBIIOJHATH XUMUYECKUUN
HKCIEPUMEHT (Pa3/IoKEHHE MEPOKCHIA BOAOPOAA B IMPUCYTCTBUM KaTalln3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C IMOMOLIBI0 YHUBEPCAIBHOIO
WHANKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIvy,
peaKiuu MOHHOTO OOMEHAa, KaueCTBEHHbIE PEakiuu Ha cynbdar-, KapOOHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUS, PELICHHE 3KCHEPUMEHTAIBHBIX 33134 110
temaM «Metamsl» U «HemeTtannel») B COOTBETCTBHM C IpaBUJIAMHU TEXHUKU
0e30MacHOCTH IpU OOpallleHNH C BELIECTBAMH U J1a0OpaTOPHBIM 000pPYI0BaHUEM,
OPEICTaBISATh pPE3yJIbTaTbl XUMHYECKOI'O 3KCIepUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIUX pEAaKIUil U (OpMYyIUPOBATH BBIBOJBI HAa OCHOBE
ATUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyK0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHUKaIu, UHTEpHET U Ipyrux);

C(OPMUPOBAHHOCTb ~ yYMEHHUW  COONIOAATh  MpaBUia  SKOJIOTMYECKU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXpaHEHUs] CBOETrO 3/I0POBbSl M OKPY’KAIOLIEW MPUPOJHON Cpelbl, OCO3HABATH
OMMACHOCTh BO3/ICHCTBUS HA KUBBIE OPTAHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAS
cmbicit mokazarenss IIJIK, mosicHATP Ha mnpuMepax cHnocoObl YMEHBLIEHUS U
MPEeIO0TBPAIICHUS X BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUUYECCKHUX SIBICHUM;

JUISL CJIETBIX M CJIa0OBUAALIMX OOYyYarolUMXCs: YMEHHE HCIIONb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaunmenoBanue
pa3aeiioB U TeM
MPOrpaMMbI

KoanuyecTBO 4acos

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

JyekTpoHHbIe (HU(POBBIE)
o0pa3oBaTe/ibHbIE PECYPChI

Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM

11

IIpeamer
OpPraHuYeCcKOu
xumuun. Teopus
CTPOEHUSA
OpraHNu4YeCKHUX
coenuHeHuit A. M.
byrneposa

https://do.zabedu.ru/course/view.php?id=88

BI/I,LIEOOHBITI:I nmo OpFaHH‘IeCKOﬁ XUMHHU

Hroro no paszneny

Pa3nen 2. Yraesonopoabt

21

[Ipenenbuble
YIJ1€BOAOPOABI —
aJIKaHbI

https://do.zabedu.ru/course/view.php?id=88
BH/1€00MBITHI 10 OPraHUYECKOU XUMUH

2.2

HenpenenbHusbie
YTJIEBOIOPOJIBI:
AJIKEHBI,
aJIKaJINEHBI,
AJIKUHBI

https://do.zabedu.ru/course/view.php?id=88
Bu/1€001bITHI 110 OpraHUYeCKOM XUMHUH

2.3

Apomarnyeckue
YTJIEBOIOPOIBI



https://do.zabedu.ru/course/view.php?id=88
https://do.zabedu.ru/course/view.php?id=88
https://do.zabedu.ru/course/view.php?id=88

IIpuponusie
UCTOYHUKHU

24 3 1
YTIEBOIOPOAOB U

UX TepepadoTKa

https://do.zabedu.ru/course/view.php?id=88
BH/1€00MBITHI [10 OpraHU4eCKOM XUMUHU

Hroro mo pazneny 13

Pa3znen 3. Kuciioponconep:kaiue opranudecKue coeJuHEHHsI

https://do.zabedu.ru/course/view.php?id=88

3.1 Cruptsl. Genon 3 N
BH/1€00MBITHI 10 OPraHUYECKONR XUMUU
Annnerunel.
3.2 KapGonossie 7 https://do.zabedu.ru/course/view.php?id=88
’ KHUCIOTEL. BH/1€00MBITHI 10 OPraHUYECKONR XUMUU

CrnoxHble 3¢upbl

3.3 YrieBoasl 3 1

https://do.zabedu.ru/course/view.php?id=88
Bu1e00nBITEI 10 OpraHUYECKON XUMHUHU

Hroro o pasneny 13

Pa3nes 4. A3orcoaepskamue OpraHi4ecKue CoeJHHEeHH

AMUHBI. _ )
https://do.zabedu.ru/course/view.php?id=88
4.1 AMVHOKUCIIOTHI. 3 N
BH/1€00MBbITHI 10 OPraHUYECKOH XUMUH
benku
Hroro no pazneny 3

Pa3nes 5. BoicokoMoJieKyJISIpHbIE COeIMHEHUS

51 [Tmactmaccsl. 5
Kayuyxu. Bonokna

https://do.zabedu.ru/course/view.php?id=88
BU/1€00TBITHI [10 OpraHUYeCKOM XUMHUH

Hroro no paszneny 2



https://do.zabedu.ru/course/view.php?id=88
https://do.zabedu.ru/course/view.php?id=88
https://do.zabedu.ru/course/view.php?id=88
https://do.zabedu.ru/course/view.php?id=88
https://do.zabedu.ru/course/view.php?id=88
https://do.zabedu.ru/course/view.php?id=88

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34




11 KIIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NPOrpamMMbl

KoanuyecTBO 4acos

KoHnTpoabHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

dyeKTpoHHbIE (LM (POBbLIE)
o0pa3oBaTejibHbIE PeCypChI

Pa3n

e 1. Teopernueckue o

CHOBbBI XUMHUH

11

CrpoeHue aTOMOB.
Ilepuonuueckuit
3aKOH U
Ilepuonuueckas
cHCTeMa
XUMHYECKHUX
anemeHToB J[. U.
Menaeneena

https://do.zabedu.ru/course/view.php?id=222

BUJEOOIIBITBI 10 XUMHHU

12

Crpoenue
BEIIECTBA.
MHuoroo6pasue
BEIIECTB

https://do.zabedu.ru/course/view.php?id=222

13

XUMHUYECKHE
peakuuu

https://do.zabedu.ru/course/view.php?id=222

Uroro no pazgeny

13

Paznen 2. Heoprannueckasi

XUMHUA

21

Meramibsl

ttps://do.zabedu.ru/course/view.php?id=222

2.2

Hewmetamsl

ttps://do.zabedu.ru/course/view.php?id=222

2.3

CBs3b
HEOPTraHUYECKHUX 1

OpraHUYECKUX

ttps://do.zabedu.ru/course/view.php?id=222




BCIICCTB

Hroro no pazueny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XHUMUS U )KU3Hb 4 ttps://do.zabedu.ru/course/view.php?id=222
Htoro no paznemny 4
OBILEE KOJIMYECTBO
YACOB I1O 34

I[TPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBOo 4acoB

Bce
ro

Kourtpousb
HbIE
padoThI

IIpakTHyec
KHe padoThl

Jara
U3Yy4YeH
us

DJIeKTpPOHHbIe N (ppoBbIe 00pa3oBaTebHbIE pecypchl

IIpenmer
OPraHU4YeCKOu
XHUMHHU, €
BO3HHUKHOBCHHUE,
pa3BUTHE U
3HAUYCHHUE

https://do.zabedu.ru/course/view.php?id=88
BU/IEOOITBITHI 10 OPTAHUYECKOW XMMWUU

Teopus crpoeHus
OpPraHu4eCcKuX
coenquHeHui A. M.
byrneposa, eé
OCHOBHBIE
MIOJIO’KEHHUS

https://do.zabedu.ru/course/view.php?id=88

IIpencraBnenue o
KI1acCU(pUKAIUN
OpraHMYECKHUX
BELIECTB.
Homenkiarypa
(cucremaTnueckast)
Y TPUBHAJIbHBIC
Ha3BaHHUS
OpPraHUYECKHUX
BELIECTB

https://do.zabedu.ru/course/view.php?id=88




AJIKaHBI; COCTaB U
CTpPOCHHUE,
TOMOJIOTHYECKUI

pAa

https://do.zabedu.ru/course/view.php?id=88 BuieoonbIThI
10 OpraHUYecKOr XUMHUH

MeraH u 3TaH —
MpOCTEHIINE
MIPEICTABUTENHN
AJIKaHOB

https://do.zabedu.ru/course/view.php?id=88 BuieoonbIThl
10 OpraHUYeCcKOH XUMHUH

AJIKEHBI; COCTaB U

https://do.zabedu.ru/course/view.php?id=88 BusieoonbITbl

CTPOCHHUE, .
. 110 OPraHUYECKON XUMHUHU
CBOMCTBA
DTWIIEH U
MPONUJIEH — : .
N https://do.zabedu.ru/course/view.php?id=88 BuseoonbIThl
MIPOCTENILINE .
10 OPraHUYEeCKOW XUMUHU
MIPEACTABUTENHN
AJIKEHOB
IIpaxTrueckas
pabota Ne 1.
«ITonyuenne https://do.zabedu.ru/coursehttps://do.zabedu.ru/course/vi
3TUJIEHA U ew.php?id=88 Bu1e00nbITHI 10 OPraHUYECKON XUMHUHU

H3y4EeHHUE ero
CBOUCTB»

AJKauEeHBI.
byraguen-1,3 u
METHUIIOYTaNeH-
1,3. ITonyuenue
CUHTETHUYECKOTO

https://do.zabedu.ru/course/view.php?id=88
BU/IEOOTIBITHI 10 OPTAHUYECKOW XUMUH




KaydyKa M pEe3UHbI

10

AJKUHBIL: COCTaB U
OCOOCHHOCTH
CTPOCHHSI,
TOMOJIOTMYECKHMI
psan. AueTuineH —
MPOCTEUIINNA
MpEeACTaBUTENh
aJIKUHOB

https://do.zabedu.ru/course/view.php?id=88
BU/IEOOITBITHI 10 OPTAHUYECKOW XMMWUU

11

Brraucnenus 1o
YPaBHEHUIO
XUMHYECKOH
peakuuu

https://do.zabedu.ru/course/view.php?id=88

12

ApeHbl: 6eH301 U
TOJIYOII.
Toxkcu4HOCTH
apeHOB

https://do.zabedu.ru/course/view.php?id=88 Busieoonbrthl
110 OPraHUYeCKOW XMMUU

13

I'eneTnueckas
CBSI3b
YIJIEBOAOPOJIOB,
MIPUHAJIEKAIINAX K
Pa3IMYHBIM
KJaccaM

https://do.zabedu.ru/course/view.php?id=88




14

[Ipuponusie
UCTOYHHKH
YTJIEBOJIOPOIOB:
HPUPOIHBIN ra3 u
IOy THBIE
HE(TSHBIC Ta3bl,
HE(PTH U TPOLYKTHI
e€ mepepaboTKu

https://do.zabedu.ru/course/view.php?id=88 BuieoonbIThl
10 OpraHUYeCcKON XUMHUU

15

[Tpuponnsie
UCTOYHUKU
YII€BOIOPOAOB:
IIPUPOJHBIN ra3 u
HOITYTHbBIE
HE(TSHbIE ra3bl,
HE(PTb U MPOYKTHI
e€ nepepaboTKH

https://do.zabedu.ru/course/view.php?id=88 BusieoonbITbl
110 OPraHU4YeCcKOW XMUMHUU

16

Kontponbnas
paborta 1o pazueny
«YTIeBOIOPOJIBI»

17

IIpenenbHbIe
OJHOATOMHEIE
CIIUPTHL: METAHO U
STaHOI.
Bonopoanas cBs3b

https://do.zabedu.ru/course/view.php?id=88 BuseoonbIThl
10 OpraHUYeCcKON XUMUU

18

MHoroaroMHbBIe
CIHUPTHI:
STUIICHTJINKOIb B
TIIULEPUH

https://do.zabedu.ru/course/view.php?id=88




19

DeHOJI: CTpOEHUE
MOJICKYJIbI,
buzndeckue u
XUMHUYECKHE
CBOMCTBA,
IPUMEHEHUE

https://do.zabedu.ru/course/view.php?id=88

20

AJLIEruam:
dbopmanberua u
alleTallbJACTHI.
AnetoH

https://do.zabedu.ru/course/view.php?id=88

21

OIHOOCHOBHBIE
npeaciIbHbBIC
KapOOHOBBIC
KUCJIOTHI:
MypaBbUHAS U
YKCYCHast

https://do.zabedu.ru/course/view.php?id=88

22

IIpaxTrueckas
pabota Ne 2.
«CBoiicTBa

pacTBOpa YKCYCHOH

KHUCJIOTBD»

https://do.zabedu.ru/course/view.php?id=88

23

CreapuHoBas 1
OJIEMHOBAs
KHCJIOTHI, KaK
peJICTaBUTENN
BBICIIIUX
KapOOHOBBIX
KHCJIOT

https://do.zabedu.ru/course/view.php?id=88 BuseoonbIThl
10 OPraHUYEeCKON XHUMHUHU




24

Mkla Kak CoIu
BBICIIIUX
KapOOHOBBIX
KHUCJIOT, X
MOIOIIleE NIEUCTBUE

https://do.zabedu.ru/course/view.php?id=88

25

CnoxHbIe 3(hUpbI
KaK IPOU3BO/IHBIC
KapOOHOBBIX
kuciot. ['maponus
CJIOKHBIX 3(prpoB

https://do.zabedu.ru/course/view.php?id=88 BuieoonbiThbl
10 OpraHUYeCcKOW XUMHUH

26

JKupsl: ruaposus,
PUMEHEHHE,
OHoJIoruyeckas
POJTb KHUPOB

https://do.zabedu.ru/course/view.php?id=88 BuieoonbIThl
10 OpraHUYeCcKOH XUMHUHU

27

VrieBodsl: COCTaB,
KIIacCHU(pUKAIHUS.
Baxneiinine
MIPEACTABUTEINH:
TJII0K03a,

bpykTO3a,
caxaposa

https://do.zabedu.ru/course/view.php?id=88

28

Kpaxman u
LEJUTI0JI03a KaK
MIPUPOJHBIE
MTOJIMMEPHI

https://do.zabedu.ru/course/view.php?id=88




29

Konrtponbnas
pabota 1o pasneny
«Kucnopoaconepx
amue
OpraHUYECKHe
COCIMHECHUS»

30

AMUHEL:
METHWJIAMUH U
AHWINH

https://do.zabedu.ru/course/view.php?id=88 BuieoonbiThbl
10 OpraHUYeCcKOW XUMHUH

31

AMMHOKHCIIOTHI
Kak aMm(pOTepHBIC
OpraHUYECKHE
COEIMHEHMS, X
OHOJIOrYecKoe
3HAYCHUE.
ITentuaer

https://do.zabedu.ru/course/view.php?id=88 BuieoonbIThbl
10 OpraHUYeCKOW XUMHUHU

32

benku xak
MPUPOIHBIE
BBICOKOMOJIEKYJISIP
HBIE COSTMHEHUS

https://do.zabedu.ru/course/view.php?id=88 Buieoonbrthl
110 OPraHUYeCKOW XMMUU

33

OcHOBHBIC
MOHATHUS XUMHUU
BBICOKOMOJICKYJISIP
HBIX COSIMHEHNH

https://do.zabedu.ru/course/view.php?id=88

34

OCHOBHBIE METOJIBI
CHHTE3a
BBICOKOMOJICKYJISIP
HEIX COEIUHEHUI.
IInacTmaccsr,

https://do.zabedu.ru/course/view.php?id=88




Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME




11 KIIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer KoHTpobHBI
0 e padoThl

IIpakTHyeckn
e padoThl

Jlara
HU3yYeHH
|

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

XHUMHYECKUH HIIEMEHT.
AToM. DneKkTpoHHas
KOH(HUTypamus aTOMOB

https://do.zabedu.ru/course/view.php?id=22
2

Ilepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema
XUMHUYECKUX AJIEMEHTOB
. . Menneneesa, ux
CBA3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS
aTOMOB

https://do.zabedu.ru/course/view.php?id=22
2

3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB
XAMUYECKHX DJIEMEHTOB U
UX COCIMHEHHUH 110
TpYyIIIaM U TIePUOIaM.
3HaueHue
MEPUOINUECKOTO 3aKOHA
M CUCTEMbI XUMHUYSCKUX
anemeHToB JI.H.
MenpeneeBa B pa3BUTHH
HAaYKH

https://do.zabedu.ru/course/view.php?id=22
2




CrpoeHue BeliecTsa.
Xumuyeckas CBs3b, €€
BU/[IbI; MEXaHU3MBI
oOpa3zoBaHHs
KOBaJICHTHOM CBSI3U.
Bonopoanas cBsi3b

https://do.zabedu.ru/course/view.php?id=22
2

BaneHTHOCTD.
DJIEKTPOOTPULIATEITHLHOCT
b. CTeneHp OKUCIICHHUS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHUSA

https://do.zabedu.ru/course/view.php?id=22
2

[TonsATHE O IHCTIEPCHBIX
cucremax. Mcruansie n
KOJUIOUJTHBIE PACTBOPBI.
MaccoBas 1014 BelecTsa
B pacTBOpE

https://do.zabedu.ru/course/view.php?id=22
2

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCIUHEHMH.
I'eneTnyeckas CBsI3b
HEOPTaHUYECKUX
BEIIIECTB, PA3IMYHBIX
KJIacCOB

https://do.zabedu.ru/course/view.php?id=22
2




Knaccudukanus
XUMHAYECKHX PEaKIUil B
HEOPTraHUYeCKOH 1
OpPTraHUYeCKOW XHUMHUHU.
3aKOH COXpaHEHHUS MacChI
BEIIECTB; 3aKOH
COXpaHEeHus U
IIpEeBpalleHUs SHEPTUU
IIpHU XUMHYCCKUX
peaKImsx

https://do.zabedu.ru/course/view.php?id=22
2

CKopocTb peakIui.
OOpatumMsbie peakuuu.
XHUMHUYECKOE PAaBHOBECHE

https://do.zabedu.ru/course/view.php?id=22
2

10

[IpakTuueckas pabora Ne
1. «BnusHME pa3InyHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEaKIIum»

https://do.zabedu.ru/course/view.php?id=22
2

11

DNEeKTPONUTHYECKAs
nuccormanus. Ilogarue o
BOJIOPOJTHOM ITOKa3aTese
(pH) pactBopa. Peakiuu
HOHHOT0 OOMEHa.
I'uaposn3 opraHuYecKux
Y HEOPTraHMYECKUX
BEILIECTB

https://do.zabedu.ru/course/view.php?id=22
2

12

OKuCIUTEIIHHO-
BOCCTaHOBUTEIILHbBIC
peakmuu. [Tonsitie 06
ANEKTPOJIU3E PACIUIABOB U

https://do.zabedu.ru/course/view.php?id=22
2




pacTBOPOB COJIEH

13

KonrponsHas pabora no
pazaeny «Teopetnueckue
OCHOBBI XUMUI

14

Mertanisl, UX HOJI0KCHUE
B [lepunoanueckoi
CHCTEME XMMHUYECKUX
anemenToB . U.
MenneneeBa u
0COOEHHOCTH CTPOCHUS
aToMoB. O0mne
(uzvecKue CBOMCTBA
METaJIJIOB

https://do.zabedu.ru/course/view.php?id=22
2

15

CrnnaBel METaJIOB.
ONEKTPOXUMHUYECKUN PsiJL
HaIlpsDKEHNUN METaJUIOB

https://do.zabedu.ru/course/view.php?id=22
2

16

XHUMHUYECKHE CBOMCTBA
Ba)KHEHUIIIMX METaJIOB
(HaTpuii, Kanuii, KaJIbLHH,
Mar"ui, aTroMUHUIN) U UX
COCTMHCHUIN

https://do.zabedu.ru/course/view.php?id=22
2

17

XUMHUYECKUE CBOUCTBA
Xpoma, MEIU U UX
COCTUHEHUN

https://do.zabedu.ru/course/view.php?id=22
2




XUMHUYECKUE CBOUCTBA

https://do.zabedu.ru/course/view.php?id=22

18 LIMHKA, JKejIe3a U UX 2

COCTUHEHUN

[TpakTuueckas padora No

2. "Pemenue https://do.zabedu.ru/course/view.php?id=22
19 AKCIIEPUMEHTAIIbHBIX 2

3a7a4 110 TeMe

«Metae»"

Hemeramisl, ux

MOJI0KCHUE B

Ilepronmaeckoii cucreme https://do.zabedu.ru/course/view.php?id=22
20 XHMHYECKHX 3JICMEHTOB 2

. . MeHneneeBa u

0COOEHHOCTH CTPOEHHUS

aTOMOB

dusnueckue CBOMCTBA

HEMETAILIOB. AJLIOTPOTIHS https://do.zabedu.ru/course/view.php?id=22
21 HEMETAJUIOB (Ha MpUMeEpe 2

KHCIIOPOJIa, CePHI,

dbocdopa u yriepona)

XUMHYECKHE CBOHCTBA https://do.zabedu.ru/course/view.php?id=22
22 raJloreHoOB, CEPhl U UX 2

COeIMHEHH

XUMHYECKHE CBOHCTBA https://do.zabedu.ru/course/view.php?id=22
23 a3ora, Gpocodpa u ux 2

COEIMHEHU I

XUMHIECKHE CBOHCTBA https://do.zabedu.ru/course/view.php?id=22
24 yrieposa, KpEMHUS U UX 2

COE€IUHEHUN




25

[IpuMeHeHne Ba)KHEUIINX
HEMETAJIJIOB U UX
COCTUHEHUN

https://do.zabedu.ru/course/view.php?id=22
2

26

O06o061ieHue U
CHCTEMAaTH3aInsI 3HaHUH
o Teme «HemeTamisn.
Breraucnenus 1o
YpaBHEHUSIM XUMUYECKUX
peakuuii u
TEPMOXUMHUYECKHE
pacdEThl

https://do.zabedu.ru/course/view.php?id=22
2

27

[TpakTrueckas padota No
3. «Pemrenue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 110 TeEME
"HemeTams1"»

https://do.zabedu.ru/course/view.php?id=22
2

28

KonTponbnas pabota mo
TeMaM «MeTaJuibl» U
«Hemertaminy

29

Heopranuueckue u
OpPraHUYECKNE KHUCIIOTHI.
Heoprannueckue u
OpraHUYEeCKHNEe OCHOBAHUS

https://do.zabedu.ru/course/view.php?id=22
2

30

AmdoTtepHbIe
HEOpPraHWYeCKue u
OpraHnu4ecKue
COCIUHCHMUS.
I'eneTnyeckas cBs3b
HEOPraHUYEeCKHUX U

https://do.zabedu.ru/course/view.php?id=22
2




OpraHn4C€CKuUX BCIICCTB

31

Ponp xumun B
obecneueHUN
9KOJIOTUYECKOM,
SHEPreTUYECKON 1
MMUIIEBOM 0€30MacHOCTH,
Pa3BUTHH METULIMHBI

https://do.zabedu.ru/course/view.php?id=22
2

32

IIpencraBnenus o6
OOIIMX HAyYHBIX
MPUHIIUIIAX
ITPOMBIILIJIEHHOTO
MOJTYYECHUS BAKHEHNIITUX
BEIIECTB

https://do.zabedu.ru/course/view.php?id=22
2

33

YenoBek B MUpE BELIECTB
U MaTepuasoB

https://do.zabedu.ru/course/view.php?id=22
2

34

XuMUA U 370pOBbE
YeJI0BeKa

https://do.zabedu.ru/course/view.php?id=22
2

OBUIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

YueOnuk s yaamuxcest 10,11 kmacca o6meo0pa3oBaTeNIbHBIX YUpeKIeHUH (0a30BbIi

yposenb) - H.E.Ky3unenosa, 1.M.Turosa, H.H. I'apa.
3amaunuk mis yqamuxcs 10,11 kiracca 001eo0pa3oBaTeIbHBIX YUPEKICHHUM

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA
YMK H.E. Ky3HenoBa, U.M. Tutos, A.10. XKerun. M. « Bentana -I'pad»
« Ypoku xumun» M.A. lllatanoB M. « BeHTaHna - I'padp»

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
https://edsoo.ru/rabochie-programmy/

BU/IEOOIIBITHI [10 XUMUHX

BUJIEOOTIBITHI 10 OPTAHUYECKOM XUMUH

100 + SKCITIEPUMEHTOB I10 XUMHWHU






