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117.1. ®enepanbHas pabouas mporpamMmma mo yuyeObHomy mpenmery "Xummus"
(6a30BBIN ypPOBEHB) (Jajyie€ COOTBETCTBEHHO - MPOTpaMMa IO XUMHH, XUMUS)
BKJIFOYAET TMOSICHUTENIbHYIO 3alHCKYy, COJEpKaHUE OOy4YEeHHs, IJIaHUPYEMBbIE
pe3yabTaThl OCBOEHUS TPOTPAMMBI 110 XUMHH.

117.2. TloscHuTenbHas 3amMcka OTpakaeT OONIME LETU U 3aJa4d U3YUYCHUS
XUMHH, XapaKTePUCTUKY TMCUXOJOTHYECKUX TMPEIANOChUIOK K €€ H3yUYEHHUIO
OOy4aloIMMHUCS, MECTO B CTPYKType yueOHOro IUIaHa, a TaKXKe MOJIXOIbl K
0TOOpYy COJEpKaHUs, K ONPEACIICHUIO TJIAHUPYEMBIX PE3yJIbTaTOB U K CTPYKTYpe
TEMaTUYECKOTO IJIAHUPOBAHMUSI.

117.3. Conepxxanue oOydeHHs pacKpbIBa€T COJEp>KaTeIbHbIE JIMHUU, KOTOPBIE
npemjiaraloTcs s 00s3aTeIbHOrO HM3YyYEHHs] B KaXJAOM KJacce Ha YPOBHE
CpeaHero oo1ero oopa3oBaHusl.

117.4. Tlnanupyembie pe3yJbTaTbl OCBOCHUS MPOTpaMMBbl MO XUMHUHU BKJIIOYAIOT
JUYHOCTHBIE, METANIPEIMETHBIE PE3yJIbTAThl 32 BECh IEPUOJ O0YUEHHS Ha YPOBHE
cpeaHero oOmiero o00pa3oBaHMs, a TakKXKe MPEAMETHBIE  JOCTHXKCHUS
0Oy4Jaronierocs 3a Kaxk/ipli roj] 00y4eHusl.

117.5. llosicHUTe/IbHAA 3alIUCKA.

117.5.1. IlporpaMMa 1Mo XMMHUM Ha YpOBHE CPEIHEr0 OOIIEro 0oO0pa3oBaHUs
pazpaboTaHa Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeILHON MpOorpaMMbl CPETHETO 00Iero 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC COO, c yuerom KoHuenumu mnpenojaBaHus ydeOHOTO MpeaMera
"Xumus" B oOpa3oBaTeibHBIX opraHusanusx Poccuiickoit  deneparum,
pealin3yIolMX OCHOBHBbIE O00pa3oBaTelbHbIE MPOrPaMMbl, ¥  OCHOBHBIX
MoJIOKEHUH (efepanbHoil paboueli MporpaMMbl BOCTIUTAHHS.

117.5.2. OcHOBY MOJX0/0B K pa3pad0OTKe MPOrpaMMBbl 10 XUMHUH, K ONPEICTICHUIO
oOwiel ctpareruu oOy4eHus, BOCIUTaHUS U Pa3BUTHS 00YUaIOIIUXCS CPEACTBAMU
yueOHoro mpeamera "Xumwms" gt 10 - 11 kmaccoB Ha 06a30BOM  ypOBHE
COCTABWJIH KOHLENTYaJIbHbIE MIOJIOKEHUS drocC COO 0
B3aMMOOOYCIIOBJIEHHOCTH II€JIeil, CcoJepKaHus, pPe3yJbTaToB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

117.5.3. B COOTBETCTBHM C [NAHHBIMM TIOJIOKEHUSIMH IIporpaMma MO XHUMHHU
(6a30BBIN ypOBEHb) Ha YPOBHE CPEAHETO OOIIEro 0Opa3oBaHUS: YCTaHABIUBACT
oOsi3aTenbHOE  (MHBAapMAaHTHOE)  MPEIMETHOE  COJAEpKAaHME,  ONpeielsieT
KOJIMYECTBEHHBIE W KAaueCTBEHHBIC €ro XapaKTePUCTHKU Ha Ka)XIOM JTare
U3Y4YEHUs  TpeaMeTa, MNpeayCMaTpuBaeT  MPUHLHUIIBI  CTPYKTYpUPOBAHUS
COJIEp KaHUsl M pacHpesesieHusl ero Mo Kiaccam, OCHOBHBIM pasjiefiaM U TeMam
Kypca; [aeT MPUMEPHOE pACIPENEICHHE Y4YEeOHBIX YacoB I0 TEMATHYECKUM
paszzenaM, peKOMEHIyeT MPUMEPHYIO TOCIeI0BATEIbHOCTh U3YUEHHS OTIECIbHbBIX
TEM Kypca C YYe€TOM MEXIPEIMETHbIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOTUKU



y4eOHOTO MpoIecca, BO3PACTHBIX 0coOeHHOCTeH oOyuatomuxcs 10 - 11 kmaccos;
JaeT METOJUYECKYI0 HMHTEPHpETaIUI0 LeJed W3YYeHHs] MNpelIMeTa Ha YPOBHE
COBPEMEHHBIX NPUOPUTETOB B CHCTEME CpeAHEero ooOiiero oOpa3oBaHus,
COJlepKaTeIbHOM  XapaKTePUCTUKU IUIAHUPYEMBIX PE3yJIbTaTOB  OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MpOTrpaMMbl CpelHero ooOiero o00pa3oBaHUs
(ITMYHOCTHBIX, MeETaInpeIMETHBIX, MIPEAMETHBIX ), OCHOBHBIX BHJIOB
y4eOHOIMO3HABATEIbHOM  JEATENBHOCTH  OOydYalolerocss 1O  OCBOCHHUIO
conepkanus npeameta. [1o BceM Ha3BaHHBIM MO3ULIUSM B IpOrpaMMe M0 XUMHUHU
coOJII0/IeHa MTPEEMCTBEHHOCTh ¢ (heaepalibHON paboyeil mporpaMMoi OCHOBHOTO
oOmiero oOpaszoBanusi 1Mo xumuu (s 8 - 9 kijaccoB oOpa3oBaTEIbHBIX
OpraHu3aluii, 0a30BbIil YPOBEHB).

117.5.4. IlporpamMma o XMMHUU SIBISIETCSI OPUEHTHPOM ISl COCTABIICHUS pabounx
nporpamMMm, aBTOPbl  KOTOPBIX MOTYT MPEIJIOKUTH CBOM  TOAXOA K
CTPYKTYPUPOBAHHUIO W TOCIEAOBATEIILHOCTH HU3y4YeHHUs Y4yeOHOro Marepuania, a
TaK)k€ CBO€ BHJICHHE OTHOCHUTEJIIBHO BO3MOXHOCTH BbIOOpa BapHaTUBHOMU
COCTABIISIIOLIEH CcOAepKaHUs NpeIMeTa JONOJHHUTEIIbHO K 00S3aTesbHON
(MHBapHaHTHOW) YaCTH €T0 COAEPIKAHMUS.

117.5.5. XUMUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMU
o01ieo0pa3oBaTeNbHON OpraHU3alMM, SBJISETCS HEOTHEMJIEMOM YacThIO HUX
OoOpa30BaHHOCTU U  CIYXUT  3aBEpPIIAIOIIMM  3TAallOM  peaju3allud  Ha
COOTBETCTBYIOIIEM 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IIEJIOCTHOM CUCTEME XMMHYECKOoro oopazoBanus. KirtoueBbie IIEHHOCTH KacaroTCs
MO3HAHUSA 3aKOHOB TMPUPOJBI, (OPMUPOBAHUS MHUPOBO33PEHUS U  OOIIEH
KyJbTYphl YEJIOBEKa, a TaKXe HKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3[I0pPOBbIO U MPUPOJIHOMN cpere. Peanusyercss XxuMuyeckoe o0pa3zoBaHuE
oOyyYarolmxcsi Ha ypOBHE CPEIHET0 00IIero o0pa3oBaHus CPEACTBAMHU YUEOHOTO
npeamera "Xumus'", colep:KaHHE€ U TOCTPOCHHE KOTOPOTrO ONpPENENICHbl B
nporpaMme Mo XMMHUHM C YYETOM CHeNnu(UKH HAyKH XUMHUHU, €€ 3HaueHUs B
MO3HAHUU TPUPOJBI U B MaTepUAIbHOW KU3HM OOIIECTBA, a TaKXKE C Y4eTOM
oOIUX 1eJed U TPHUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE
cucTteMbl cpenHero obOmiero oOpasoBanusi B Poccuiickoii denepauuu. Ilpu
dbopMupoBaHUU  CcONEepKaHUS —mpeameTa "XuMug'  y4YTEHBI  CIIEIYIONIUE
MOJIOKEHUSI O CHenu(pUKEe U 3HAYCHUM HAYKH XUMUHU. XUMHS KaK DJIEMEHT
CUCTEMBbl €CTECTBEHHBIX HAyK HMIpaeT 0coOyl0 poJib B CO3JIaHMM HOBOM 0Oa3bl
MaTepHalbHOU KYJIbTYpbl, BHOCUT CBOM BKJIaJ B (hOPMHPOBAHUE PAIIMOHAILHOTO
HAay4YHOT'O MBIIUICHHUS], B CO3/IaHUE LIEJIOCTHOIO MPEJCTABICHUS 00 OKPYKAIOIIEM
MHUpE KaK O €MHCTBE MPUPOJIBI M YEJIOBEKa, KOTOpoe (PopMUPYETCs] B XUMUU Ha
OCHOBE IMOHMMAaHHs BEIIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIET0 MHpA, OCO3HAHMS
B3aMMOCBSI3M MEXKIY CTPOCHHEM BEIIECTB, MX CBONCTBAMH M BO3MO>KHBIMHU



obnactamu npuMmeHneHus. CoBpeMeHHasi XMMUSI Kak HayKa co3ujaTeNbHas, HayKa
BBICOKMX TEXHOJIOTHMH HampaBJeHa Ha penieHue TiI00ambHBIX MpobiemM
YCTOWYHUBOTO PAa3BUTHS YEIOBEUECTBA - CHIPhEBOM, SHEPTrETHUYECKOW, IMHUILEBOM,
HKOJIOTHYECKON O€30MacHOCTH M OXpaHbl 370pOBbs. TeCHO B3aUMOJEUCTBYS C
JpPYTUMH €CTECTBEHHBIMH HAyKaMH, XUMHS CTalla HEOThEMJIIEMOM YacThblO
MHUPOBON KYJBTYphl, HEOOXOAMMBIM YCJIOBHEM YCIEHIHOTO TpyAa U IKU3HU
Ka)X0T0 4JieHa O0IIeCTBa.

117.5.6. B cooTBeTcTBMU ¢ OOLIMMU ILEJISIMH W MPUHIMIIAMHU CPEAHETO OOIIETo
oOpazoBanus cojepxkanue npeaMera "Xumusa" (10 - 11 kmaccel, 0a30BbIN
YPOBEHb H3YYEHMs) OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOILEKYJIbTYPHYIO
NOJATOTOBKY  OOy4YaromMXcs, HEOOXOIUMYIO UM JUId  BBIPaOOTKHU
MHPOBO33PEHYECKUX OPUEHTHUPOB, YCIIEIIHOTO BKJIIOYEHHUS B KU3Hb COLIMYMA,
OpOAODKEHHUsS  00pa3oBaHUS B pPa3MYHBIX  00JIACTAX, HE  CBS3aHHBIX
HEMOCPEICTBEHHO C XUMHUEH.

117.5.7. CocraBnstomumu npeamera "Xumus" sBIAIOTCS 0a30Bble KypChl -
"Oprannueckas xumus" u "OOmas W HeopraHudeckas XHMHs'", OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsl KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMA
3HAHHUM 10 HEOPTraHWYECKON XMMUHU (C BKIIOUCHHEM 3HAHUM U3 00IIel XUMHH) U
OpraHn4eckon xumuu. OOpMHUPOBAHKUE JAHHOW CHUCTEMBI 3HAHWM MPU U3YUYCHUU
npeaMera oOecleynBaeT BO3MOXXHOCTh PAaCCMOTPEHHUS BCEro MHOI000pas3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

117.5.8. Ctpykrypa coaepkanus KypcoB - "Opranunueckast xumusa" u "OO1mias u
Heopranuyeckas xumus" copmupoBaHa B IporpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOI'O IMOJXO0Ja K M3yYeHUI0 ydeOHOro wmarepuana M O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM 3HAaHUM HAa  ONPEIEICHHBIX
TEOPETHUYECKUX YPOBHSAX. B  Kypce opraHmyeckoil XMUMHHM  BEIIECTBA
paccMaTpHUBAKOTCS Ha YPOBHE KIIACCHYECKOW TEOPUM CTPOEHUS OPTraHHYECKHX
COCIMHEHHUH, a TaKKe Ha YpPOBHE CTEPEOXMMHUYECKHX U DSJIEKTPOHHBIX
NpeACTaBlIeHU O CcTpoeHuu BemiecTB. CBeaeHHs 00 U3y4yaeMbIX B Kypce
BEILECTBAX JIAIOTCS B PA3BUTHH - OT YIJIEBOAOPOJIOB /10 CIONKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHUN. B Kypce OpraHM4ecKod XHWMHUU II0JIy4aroT pa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHus NIEPBOHAYATBHBIC
IPEJICTaBICHUS O XUMHUECKOMN CBA3M, KIACCU(PUKAIIMOHHBIX MTPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKkIuu.

117.5.9. B npenmete "Xumus" 6a30BOro ypoBHs paccMaTpUBaeTCs U3yYSHHBIN Ha
YPOBHE OCHOBHOTO 0OIIero o00pa3oBaHWsl TEOPETUUYECKUA MaTepual u
(dakToNIOTUYECKHE CBENEHUS O BEIIECTBAX M XMMHUYECKOM peakiuu. Tak, B
YacTHOCTH, B Kypce "OOmas u HeopraHnuyeckas Xxumusa" o0OydaromuMcs
MIPENOCTABISAETCS BO3MOKHOCTh OCO3HATh 3HAUECHHE IMEPUOAMYECKOrO 3aKOHA C



OOIIETEOPETUYECKUX M  METOAOJOTMYECKHX  MO3UIUH, TIy0xke TMOHATh
HUCTOPUYECKOE W3MEHEHHWE (YHKIMH OSTOTO 3aKO0Ha - OT 0000maronet 10
OOBSICHSIOIICH W MPOTHOZUPYIOMIEH.

117.5.10. Egnnas cucTtema 3HAaHHM O Ba)KHEHIIMX BeNIeCTBaX, WX COCTaBe,
CTPOEHUHU, CBOMCTBAX W NPUMEHEHUH, a TAKXKE O XMMUUYECKHX pEaKUUsiX, UX
CYIIHOCTH ¥ 3aKOHOMEpPHOCTSX MNpPOTEKaHHs aomnosHsercs B Kypcax 10 m 11
KJIACCOB  DJIEMEHTAMM  COAEpP)KaHHSA, HWMEIOIIUMH KYJbTYpOJIOTHYECKUNA U
NPUKIAAHON XapakTep. DTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHUIO B3aWMOCBS3U
XUMUU C JIpyTUMU HayKaMH, pacKphIBalOT €€ pojb B TO3HABAaTEIbHOU U
IPAKTUYECKOHN AESITENIbHOCTU YEJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKECHUS K
Ipolieccy TBOPUECTBA B 00JIACTA TEOPUHM U MPAKTUYECKHUX MPUIOKEHUN XUMUU,
MOMOTAIOT BBITYCKHUKY OpPUEHTHUPOBAThCS B OOILIECTBEHHO U JIMYHOCTHO
3HAUMMBIX MpOOJieMax, CBS3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIMBAThH
uHQOpMAIIMI0O W TPUMEHATh €€ I TOMNOJHEHUs 3HAHWM, penieHus
UHTEUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX  UCCJENOBATEIbCKUX  3a/au.
Copnepxxanue ydeOHoro mnpeamera "Xumus" [TaHHOTO YPOBHS U3Y4YEHUS
OpUEHTHUPOBaHO Ha (opmMupoBaHHe Yy OOyYarOUMXCS MHUPOBO33PEHUYECKOMN
OCHOBBI ISl TIOHUMaHUS (PUIOCOPCKUX UIEH, TaKUX KakK: MaTepuagbHOe
€IMHCTBO HEOPraHUYECKOTO M OPraHMYECKOT0 MUpPa, 00YCIOBIECHHOCTh CBOMCTB
BEILECTB UX COCTAaBOM U CTPOEHHUEM, TO3HABAEMOCTb MPUPOIHBIX SIBIECHUHN ITyTEM
DKCIIEPUMEHTAa M pEUIEHUS TNPOTUBOPEUHMA MEXAY HOBBIMM (akTamMu U
TEOPETHYECKUMH MPEANOCBIIIKAMHM, OCO3HAaHWE POJM XHMHM B PELICHUU
DKOJIOTHYECKUX TMpOoOJieM, a Takke MpoodJieM COEpPEeKEHUs HSHEPreTUUECKUX
PECYPCOB, CBIPbS, CO3JaHUS HOBBIX TEXHOJOTUI U MaTEPUAJIOB.

117.5.11. B nnane pemeHus 3anad BOCIHUTAHUSA, PA3BUTUS W COLMATU3ALUHU
oOy4Jaronmxcs MPUHATBIE MPOrpaMMON MO XMMHUHU TOAXOJAbl K OINPEAEIICHUIO
COJEpKaHUSI M TOCTPOEHHUS TNpeaMeTa MpeaycMaTpUBaOT (POPMHUpPOBAHUE Y
oOyyarolmuxcss yHHUBEPCaJbHBIX Y4YeOHBIX JACWCTBUH, HMEIOMMX 0a30BoOe
3HAUEHUE Uil PA3JIMYHBIX BHJIOB JIESITEJILHOCTH: pEHIeHUs MpoOJeM, MOMUCKa,
aHanau3za U o0paboTku HHGOpPMAIMU, HEOOXOAUMBIX sl MIPUOOPETEHUS OIbITa
MPaKTUYECKON U UCCIIEI0BATEIbCKON AESTENbHOCTH, 3aHUMAIONIEH BaXKHOE MECTO
B MTO3HAHUH XUMUHU.

117.5.12. B mpakTuke npenoaaBaHusi XMMHH KaKk Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus, TaK M Ha YpPOBHE CcpenHero oOiiero oOpa3oBaHuUs, TIpU
OTNPEETICHUHN COJEPKATEbHON XapaKTepUCTUKHU IIeJied M3y4YeHHUs TMpeameTa
HaIlpaBJICHUEM [EPBOCTENEHHONM 3HAYMMOCTH  TPAJAMIMOHHO MPU3HAETCS
¢bopMUpOBaHHE OCHOB XUMHUYECKOW HAyKM Kak oOO0JacTh COBPEMEHHOIO
€CTECTBO3HAHHUA, IMPAKTHYECKOW JI€ATEIbHOCTH YEJIOBEKa W KaK OJHOI0 W3



KOMITOHEHTOB MUPOBOM KyJIbTYpbl. C METOJWYECKON TOUKH 3PEHHS TAKOUN MOIXO0T
K OIIPENIEIICHUIO LIeJIEH N3YUYEeHUs IPEIMETA SABJIIETCS BIIOJIHE ONPABIAHHBIM.

117.5.13. 'naBHBIMU LIENISIMU U3yUEHUS NpeaMeTa "Xumusa' Ha YpOBHE CPEIHETO
oOmiero obpazoBaHusi Ha 0A30BOM YPOBHE SIBISIIOTCS: (DOPMHPOBAHUE CHUCTEMBI
XUMHMYECKUX 3HAHUM KaK BaKHEUIIEH COCTABISAIOLICH €CTECTBEHHO-HAYYHOU
KapTUHBI ~MHpa, B  OCHOBE KOTOPOM  JIeXKaT  KJIKOYEBbIE  IOHATHA,
¢dbyHIaMeHTaIbHbIE 3aKOHBI U TEOPUH XUMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHUE U
MOHUMAaHUE CYITHOCTU JOCTYIHBIX 0000IIEHUN MHUPOBO33PEHUECKOT0 XapaKTepa,
O3HAKOMJICHUE C HUCTOpUEH HX pPa3BUTUA WU CTAHOBJIEHUSA, (QOPMUpPOBAHUE U
Pa3BUTHE NPEICTABICHUNA O HAYYHBIX METO/IaX NTO3HAHNUS BEIIECTB U XUMUYECKUX
peakuuii, HeOOXOAUMBIX JJI MPUOOPETEHUST YMEHUN OPUEHTHUPOBATHCA B MHpPE
BEILECTB U XUMHUYECKHUX SIBJICHUW, UMEIOLIUX MECTO B MPHUPOJE, B TPAKTUUECKON
U TIOBCEJHEBHOM JKM3HM; pa3BUTUE YMEHUA U CHOCOOOB JESATEIbHOCTH,
CBSI3aHHBIX C HAOJIIOJICHUEM U OOBSICHEHHMEM XHMHUYECKOTO SKCIEPUMEHTA,
coOJII0ICHUEM TIpaBUII 0€30MacHOT0 00palleHUsI C BEIIECTBAMM.

117.5.14. ConepxarenbHas XapakKTEPUCTUKA LIEJIEW U 33a/1a4 U3YUYEHUs MTPEeaMETa
B [IpOrpaMMe Mo XMMHUH YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU
NpUOPUTETAaMU B CHUCTEME cpeaHero obmero oopazoBanus. CerogHs B
OpernojaBaHUM XMMUU B Ooyblell CTENEHM OTAAeTCAd  MPEeANOoYTeHHE
MPAKTUYECKOH KOMIIOHEHTE COJAEp>KaHud OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00I111€00pa30BaTENbHONW OpraHu3aliy, BIaJCIOIIero He
HA0OpOM 3HAaHMM, a (PYHKIMOHAIHHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOaMHU U
YMEHUSMH aKTUBHOTO NOJIyYEHHS 3HAaHWW U NMPUMEHEHUS WX B PEAIbHOM KU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1a4.

117.5.15. B oToii CBA3M mpu M3ydyeHHH MpeaMmera "Xumus' JOMHUHUPYIOLIEE
3HauUEHHE MPUOOPETAIOT TAKUE LIeJIM U 33/1auM, KaK: afganTanus oO0ydaroumxcs K
YCIIOBUSIM JMHAMHMYHO Pa3BUBAIOIIETOCS MHPa, GOPMUPOBAHNE UHTEIICKTYaIbHO
pa3BUTON  JUYHOCTH, TOTOBOM K caMo00pa3oBaHUIO, COTPYAHHYECTBY,
CaMOCTOATENbHOMY MPUHATHUIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX KU3HEHHBIX
CUTYallMsIX, CBSA3aHHBIX C BEIIECTBAMHM U UX MPUMEHEHUEM; (OPMHUPOBAHHE Yy
OoOy4YaromMxcsl KJIFOYEBBIX HABBIKOB (KJITIOUEBBIX KOMIICTCHIIMM), HMMEIOIIHNX
YHUBEPCAIBHOE 3HAYEHHUE JUIsl PA3JIMYHBIX BUJOB JIEATEIBHOCTU: PEIICHHUS
npoOsieM, TMOWCKa, aHanmu3a W 00paboTku uWHOpMAIMK, HEOOXOMUMBIX IS
NpUOOPETEHHUs] OMbITa JEATEIBHOCTH, KOTOpas 3aHMMAaeT BaXKHOE MECTO B
MO3HAHWU XMMUH, a TaKKe JJI OLEHKH C MO3ULIUNA SKOJIOTUUECKONW 0€30MMacHOCTH
XapakTepa BIAUSHUS BEIIECTB M XMMUYECKUX IPOLECCOB HA OPTaHU3M YEJIOBEKa U
IPUPOAHYIO CPEAY; Pa3BUTUE MMO3HABATEIBHBIX HHTEPECOB, NHTEIUIEKTYAJIBHBIX U
TBOPUYECKUX CIOCOOHOCTEH OOydarolmmxcs: CIOCOOHOCTH CaMOCTOSTEIbHO
npuoOpeTaTh HOBBIE 3HAHUS 1O XUMHUU B COOTBETCTBUU C KM3HEHHBIMU



NOTPEOHOCTSIMHU, HCIONB30BaTh COBPEMEHHBbIE WH(GOPMAIMOHHBIE TEXHOJIOTUU
JUIS TIOMCKa M aHalu3a Yy4eOHOW U HAyYHO-TIOMYJSIPHOM HH(pOpMAIUH
XUMHUYECKOTO COJEpXKaHUs; (POPMUPOBAHME M pPAa3BUTHE Y OOYy4aIOUIUXCS
aCCOIIMATUBHOTO U JIOTUYECKOTO MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH,
aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBbI, B YacCTHOCTH, IMpHU
IUIAHUPOBAHUM M TPOBEJEHUHM XWUMHUYECKOIO 3KCIEPHUMEHTA; BOCIHUTAHUE Y
oOyuaromuxcst yOexkIeHHOCTH B TYMaHHUCTUYECKOW HANpaBICHHOCTH XUMUH, €€
BOXHOM pOJIM B pEIIEHMH  TJI00aJbHBIX  MpOOJEM  PaIlMOHAIBHOTO
MIPUPOJIOIOIB30BAHUS, TOMOJHEHHSI SHEPTreTUYECKUX PECYpPCOB M COXPAHEHUS
IPUPOJTHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAUMOCTH OEpPEKHOI0 OTHOLICHUS K
IPUPOAE U CBOEMY 3J0pPOBBIO, @ TAKKE€ NPHOOPETEHHs ONbITa MCIOJb30BAHUS
MOJYYEHHBIX 3HAHUM JUIsl TPUHSATUS TPAMOTHBIX PEUICHUM B CUTYyalUsX,
CBSI3aHHBIX C XUMUYECKUMU SIBICHUSIMH.

117.5.16. llenu u 3amaun u3ydeHus npeamMera "XuMus" MOTYYUIN MOJIPOOHYIO
METOAMYECKYI0 HHTEpIIpeTannio B pasugene "llmaHupyemble pe3yibTarhbl
OCBOCHMSI MPOrpaMMbl IO XHUMHUH', TakuM O0Opa3oM OO0ECHEYeHO YETKOe
IPEICTABICHUE O TOM, KaKM€ 3HAHUS U YMEHUS HUMEIOT NPSIMOE OTHOIIEHUE K
peanm3alu KOHKPETHOM 1EJIH.

117.5.17. B y4eObHOM miaHe CpeaHero o0Iero oopa3oBaHusi y4eOHbBINH MpeaMeT
"Xumus", uzydyaembli Ha 0a30BOM YpOBHE, SBISIETCS 00sI3aTEIbHBIM YUE€OHBIM
npeameroM. OOI1Iee YUCI0 YaCOB, PEKOMEHAOBAHHBIX ISl U3yUCHUSI XUMUH, - 68
yacoB: B 10 kiacce - 34 ygaca (1 gac B Henento), B 11 kiacce - 34 gaca (1 gac B
HEJIEIII0).

COIAEPKAHUE OBYUEHUA
10 KVIACC

OPI'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUM

[IpeameT opraHnyecKOi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTepuagoB. Teopus CTpPOEHUsS OPraHUYECKHUX
coenuHenuid A. M. byTtiepoBa, e€ ocHOBHbIE MO10keHUs. CTpyKTypHbIE (POPMYJIBI
OpraHM4eckux BemiecTB. ['omonorus, u3oMepus. XHUMUYECKas CBSI3b B
OpPraHUYECKUX COEIMHEHUSX — OJIUHAPHBIE U KPATHBIE CBA3H.

[IpencraBienune o kiaccUpUKalMU OpraHudeckux BemlecTB. HomeHnkmarypa
OPraHMYECKUX COCIUHEHUN (CUCTEMaTUYecKas) W TPUBUAIbHBIE HAa3BAHMS
BaXHEHILNX MPEACTaBUTENEH KIACCOB OPraHUYECKUX BEILIECTB.



OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BEIIECTB M MUX NPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3laMH OpPraHMYECKHUX BEIIECTB M MaTepualaMu Ha HX
OCHOBE, MOJICIIUPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB IO IIPEBPAILICHUIO0 OPTaHUYECKHUX BEIICCTB
IIpYU HarpeBaHuu (IJI1aBjIeHUE, OOyTIMBAaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHA psia. MeraH U 3TaH —
IpOCTEHIINE NPEACTABUTENN AJKAHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuuy 3aMeIleHUsT M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYEHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUJIIEH U IPONWIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBA
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJIMMEPU3ALIIH ), IOTYyUYEHUE U IPUMEHEHHUE.

Ankanuensl: Oytaaues-1,3 u metwiOyranueH-1,3: cTpoeHue, BakKHeWIIne
XUMUYECKUE CBOMCTBa (peakuus moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIINNA MpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3MUECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMH TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpEeHUs), MOJyUYEHNUE U TPUMEHEHHE.

Apensl. benzon: cocraB, cTpoeHue, QpU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakuyy rajoreHUpOBaHUsI U HUTPOBAHUS), MOJyYEHUE U NMpUMEHeHue. 1oayon:
cocmae, cmpoeHue,  Quauyeckue U  XuMmuueckue  ceolicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAYYeHue u npumeHerue. TOKCUYHOCTb
apeHoOB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKAIUMHA K
pa3IMYHBIM KJIACCAM.

[IpupoaHble MCTOYHUKHK YTIEBOAOPOAOB. lIpupoaHbiii ra3 W MOIyTHBIE
HedTanble Ta3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUil), mupoiu3. IIpomykTbl
nepepadoTKu HepTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KamMeHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M MUX NPEBPALLCHUN:
O3HAKOMJIEHME C O0Opa3lamMu IIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MOIEIMpPOBAaHME  MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKOW PabOThI: MOTyYEHHE 3TUIICHA
Y U3YUYEHHE €TO CBOWCTB.

Pacuérnbie 3anaun.




Bbluncinenuss 1Mo YpaBHEHHIO XHWMHYECKOM peakuuu (Macchl, O00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJAHBIX BEIIECTB WM MPOAYKTOB PEAKIIUH).

Kucsopoacoaep:kamue opranndecKkue coelMHeHUs

[IpenenpHble OOHOATOMHBIE CHHUPTHI. METaHON M OSTAaHOJ: CTPOCHHE,
dusznyeckue W XHWMUYECKHE CBONCTBA (pEakIMH C aKTUBHBIMHU MeETaJlIaMH,
raJlor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEHUEe. BoaopoaHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroatoMHble  COHMPTHL. OJTWICHIJUKOJIb W  TIHIEPHH: CTPOCHHE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTajlaMH, KaueCTBEHHas peaklus Ha MHOIOaTOMHbIE crnHpThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenne rmmuepuHa U STUIEHTJIMKOJIS.

®deHon:  CTpOEHHE MOJIEKYNbl, (U3NYECKUE M XUMHUYECKHE CBOWCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpnerugpl U Kemowuwvl. DopManmpaerua, aneTanbACTHI:  CTPOCHUE,
du3nuecKkue U XMUMHYECKHE CBOMCTBA (pEaKUUU OKHMCIIEHHS M BOCCTAHOBJIIEHUS,
KAuECTBEHHbIE PEAKIIMH ), IOJYyUYECHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAs U
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3HUECKUe U XMMUYECKHE CBOWMCTBA (CBOMCTBA,
oOwue Ajig Kiacca KUCIOT, peakuus 3TepuuKalim), MoayyeHue U MpUMEHEHHE.
CreapuHOBasi MU OJICMHOBAas KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBUE.

CrnoxHble 3(QUpPbl Kak MPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cioxHBIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xxupos. buonornueckas
POJIb JKUPOB.

VYraeBoawel: coctaB, kjaccuukainus — yrieBoAoB  (MOHO-, JU- U
nonucaxapupl). ['I0Ko3a — MpoCcTeHIMiA MOHOCaXapHa: 0COOCHHOCTH CTPOCHUS
MOJIEKYJbl, (U3MYECKHEe U XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
ruapokcuom Meau(ll), oxucienne amMmmuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIEHUE B IMPHUPOJIEC, MPUMEHEHUE,
ounonoruyeckas poiib. @orocunre3. pykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak nNpupoaHeie nmojuMepbl. CTpoeHue Kpaxmana H
Heuroso3bl.  PU3MYEeCKME W XMMHYECKHE CBOMCTBAa Kpaxmaia (THAPOIIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCNEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
npoBeJeHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIUPTOB, KAaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHHE 3TaHOJA
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOAEHCTBHE TJIUIEPUHA C
ruapokcuom menu(Il)), anpaerngos (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA



cepeopa(l) u ruapokcugom wmenu(ll), B3aumomeicTBHE Kpaxmana C HOJOM),
MPOBEJICHUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIJIOTHI.

PacuérHblie 3anaumn.

Brruncnenuss mo ypaBHEHHMIO XHUMHUYECKOM peakiuu (Macchl, o0BbéMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA WJIM MPOJYKTa PEAKIMM MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A30Tco/iepKalliie OPraHun4ecKue COeTUHECHUSI.

AMUHOKHCIIOTHI Kak aM(pOTEpHBIC OpraHMYecKrue coeauHeHus. DUu3ndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha mpuMmepe rimimHa). buonorudeckoe
3HAYE€HHE aMUHOKUCIIOT. [lenTupl.

benkun kak npuUpOAHBIE BBICOKOMOJICKYJSApHBIC coeauHeHus. llepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKUE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATypallrs, KAYeCTBEHHBIC PEaKIIMU Ha OCIIKH.

DKCNIEpUMEHTAIbHBIC METOJIbl M3YYCHMSI BEIIECTB W MX MPEBPaAIICHMIA:
HaOJII0JICHUE U OMMCAHKE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OeIKOB MpHU
HarpeBaHUM, IIBETHBIE PEaKIMKU OCJIKOB.

BricokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIC TOHATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIWHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPHU3AlUM, CPEIHSS MOJICKYJIsipHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

DKCNEpUMEHTaIbHbIE METOJIbl M3YYCHMS BEIIECTB W MX MPEBPaIICHUIA:
03HAKOMJICHHE C 00pa3llaMH MPHUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHWE KaK OOIIUX eCTeCTBEHHO-
HAay4YHBIX MOHSTUH, TaK U MOHSATUM, SIBISIONIMXCS CUCTEMHBIMHU JUISl OTAEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
3aKOH, TEOPHSs, aHAJU3, CUHTE3, KiIacCUu(PUKaIMs, NepUOAUIHOCTh, HAOIIOJEHUE,
M3MEpEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE.

@usuka: MmaTepusi, DJHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYa,
HDHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BeIIeCTBA, (PU3NYECKHUE BETUYUHBI U €AMHUIIBI UX U3MEPCHHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OEIKH, YTJIEBOIBI, KHUPHI,
(bepMeHThI).



['eorpadusi: MuHEpABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTAEMbIE, TOTLIMBO,
peCypCHl.

TexHONmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAUHMOHAIBHOIO IHUTAHUS,
MOIOLIME CPELICTBA, JEKAPCTBEHHBIC U KOCMETUYECKUE IIPENapaThl, MaTEpUalIbl U3
VCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHA
000J104Ka. DHEPreTUYECKUE YPOBHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl JIEKTPOHOB 0 OpOUTAIIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepnognueckunil 3akoH u Ilepuoandeckas cucreMa XUMMHUYECKUX AJIEMEHTOB
. . MenneneeBa. CBs3b NMEPUOINYECKOTO 3aKOHA M [lepmoamdeckon CUCTEMBI
xuMuueckux anemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHOU TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIIOKHBIX BEIIECTB IO TPYyINaM M TEpUOaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTajuimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICHTHONW XWMHUYECKOW CBS3U (OOMEHHBIM W JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemecTtBa  MOJIEKYJIDHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbl KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[lonarre o aucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOWUJIHBIE PACTBOPHI.
MaccoBas 10J11 BELIECTBA B pACTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEMHEHHUN. Homenknatypa
HEOPraHUYECKUX BEIIECTB. [ €HETHYecKass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3IMYHBIM KJIaccaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MAacChl BEIECTB,
3aKOH COXPAaHEHMS U MPEBPALLECHUS SHEPTUU NPU XUMUYECKUX PEAKLIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTrMbie
peakiuu. XuMHUYECKOe paBHOBecue. @DakKTOpbl, BIMSIOMIKAE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.



DnexTponutrdeckas auccormanus. CyibHbBIC U cladbie 3eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAsl, HEUTPAJIbHAs, IEJIOYHAS.

OKUCIUTENHHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB WU HUX NPEBPAILCHUN:
neMoHcTpanus Ttabiaui «Ilepuogudeckas cucrema XxuMuueckux sjaementos . U.
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAOJI0JCHUE U
OMMUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCUIA
BOJIOPOJia B MPUCYTCTBUU KATAIM3AaTOPA, ONPEAECICHUE CPElIbl paCTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOpA, pEaKIUu HOHHOTO OOMeHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3inyHbIX (PaKTOpPOB HA CKOPOCTh
XAMHUYECKON PEAKIUM.

Pacuérnble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMUYECKHUE PACUEThI, PACUETBhl C HCHOJIb30BAHUEM IIOHATHUS «MaccoBas
JTOJISI BEIIECTBAY.

Heoprannyeckasi xumus

Hemerammer.  Ilonoxxkenne HemeraimioB B llepuomnueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMeEpe
KHUCJIOpOoa, cephbl, hocdopa u yriaepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAUIOB (rajoreHOB, CEpbl, a30Ta,
dbochopa, yrmepoga U KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COEUHEHUN.

Meramnel. [lonoxenne meramnoB B [lepuoanueckoil cucTeMe XMMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DNEKTPOXUMUUYECKUI PSiJT HAMTPSKEHU METAIIOB.

XUMUYECKHE CBOMCTBA BaKHEWINMX METAJUIOB (HATPUM, KaJui, KaJIbIUH,
MarHui, allFOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue cnocoObl nmomyyeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
M3YUYCHHE KOJUICKIIMU «MeTalibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCTIIEPUMEHTAJIbHBIX 3a/1a4, HAONIOJEHWEe M ONHUCAHHWE JIEMOHCTPAIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACICTBHE TUIPOKCHJA AJTIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILJIOB).

PacuérHble 3anaumn.



Pacuétbl mMacchl BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pac4€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XUMHSA U KM3Hb

Ponp xumum B o0OecriedeHUr SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
IIOJIy4YE€HUs BaXKHEHIIUX BEIIECTB.

UenoBek B MHpE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaabl, KOHCTPYKIHMOHHBIE MATEpHUalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepualibl JJsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAIbHbBIC
yaoOpeHus.

XuMHSIT U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOrO UCIOIb30BaHUs MpenapaToB OBITOBOM XMMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TMpU  HU3YYEHUH OOmed
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBISETCA Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmmue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DAaKT, THUIMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KJIacCU(PUKALMs, TEePUOJAUYHOCTh, HaOIIOICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusukKa: MaTepus, SHEPTHs, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PH3WYECKUE BEIMYMHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOcHCTema, Ouocdepa, Makpo- u
MHUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

["eorpadusi: MuHEpabl, TOPHBIC MOPOIBI, TIOJIE3HBIE UCKOTIAeMbI€, TOTLIIMBO,
pecypchl.

TexHonmorusi: XuMHYECKasi MPOMBIIUIEHHOCTb, METAJUIYypPrus, MPOU3BOICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOJACTBO, IHILIEBAS
MPOMBIIIUICHHOCTh,  (papMaimeBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, NTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeMETHBIM W TIpeaAMeTHbIM). HayuyHo-mMeTonu4Yecko OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYy4YarolIUMXCsi PYKOBOJCTBOBATbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU ULEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE peE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOPMAaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpOIEccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamIaHCKOro0 BOCIIMTAHMS :

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NpaBUJaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TPHU CO3JAaHUU
y4e€OHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHMUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYTHX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEYECTBEHHON XUMUH;

yBaXEHUsI K MPOILECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMH M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil Oe30macHoro oOpalleHus C BellecTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAUBUAYAJIBHOTO M  KOJUJIEKTHBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B y4eOHO-HMCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/1ay
COLIMaJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO0 MPOGECcCHuil pa3IudaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PAa3BUTOTO SKOJIOTMUYECKOTO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBIeHusT 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIICUEHUU YCIOBHIM
YCHENIHOTO TPyAa W OKOJOTUYECKA KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy4yaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHSI SBJIICHUH OKPY’KAIOIIEro MUpPa U
MPOUCXOSIINUX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTMY U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccHoHaIbHOM

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OOIIeHAYYHbIC MOHSATHUS, OTPAXKAIOIIUE
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
poIiecc, CUCTeMa, Hay4IHbIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCleJ0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS M yYHHBEPCAJIbHbIE y4eOHbIE
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMA U  PETryJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCATbHBIMHA Yu4eOHbIMU Mo3HaABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITeIbHO  (OPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKuunii;

dbopMyITUpPOBAThH MENU U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3ajay, IMPUMEHCHHUIO Pa3IuYHbIX
METOJI0B TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHGoOpMau (HAYy4HO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypebl HTEpHETa), aHanmM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (opM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



(dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIH A3BIK B KayecTBE CpeAcTBa MNpu pabdoTe ¢
XUMHUYECKON HH(OpMAIMEl: NPUMEHATh MEXIpEAMETHblEe (pu3nueckue H
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyIibl, a00OpeBUATYpbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgi1ajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBIMIOJITHEHUH Y4YE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TO3HAHHM SIBIICHUI



OpupoAbl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl peIeHHsI MPAKTUYECKUX 3a/1ad
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTas U COKpallEHHAs), MOJb, MOJspHas
macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIa,
panuKai, U30MepUsi, U30MEphl, TOMOJIOTUYECKUN DAL, TOMOJIOTH, YIJIEBOLOPOLBI,
KUCJIOPOJ U a30TCOAEpXKalMe COCIUHEHUs, MOHOMEp, IOIUMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOMN AEATEIbHOCTH YEJIOBEKa;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHA INPHU
ONMCAHWU COCTaBa, CTPOCHHUSI U PEBPALCHUN OPTaHUYECKUX COCTUHEHU;

Cc(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMysl OpraHMYECKMX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKUui,
M3TOTaBJIMBAaTh MOJIEIN MOJIEKYJI OPTAaHUYECKHX BELIECTB I WLIIOCTPALMU HUX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHHUH yCTaHaBIMBATh MPHUHAJICKHOCTh HM3yYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne COoeqUuHEHUN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOAEpPKAIIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblaerus, aueTanabIerua, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAsI KUCJI0TA, IJII0K034,
$pyKTO3a, KpaxMaJ, LEeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TIOJOKCHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHO], 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerua, MypaBbHUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIAJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUCHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpaIIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BCIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABIAThH PpPE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3anKucH YPAaBHEHHM COOTBETCTBYIOIIHUX
peakuuii 1 GOPMyYJIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XWMHUUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



cOPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXpaHEHHUsSI CBOETO 3JI0POBBSl M OKPY’KAIOMICH MPUPOTHON CpEeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CJIA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBJICHUM
npuposbl, B  (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKITMOHAIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUs] IPAKTHUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIIME TOHATHS (XMUMHYECKUM DJIEMEHT, aToM, M30TOom, S-, p-, d-
AJICKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAsS, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUN U O€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U IPAKTUICCKOMN IESITEIILHOCTH YEJIOBEKa,;



c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

C()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHYECKYIO CUMBOJIUKY IS
cocTaBieHUs (OpMyJ BELIECTB M YpPaBHEHUHl XMMHUYECKUX peEakLui,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COJA, IUPUT U IPYTHE);

Cc(pOpMUPOBAHHOCTh YMEHUIN ONPEIENISITh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAsI) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUI PACKPHIBATh CMBICI MEPUOIUYECKOrO 3aKoHa [l
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xuMuueckux anemeHToB JI. M. MeHnneneeBa, WCHONB3ysl TOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTHYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUN
0 nepuoaaM u rpynnam llepuoguueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEArupyroIIMX BEHIECTB, TEILIOBOMY
3p¢deKTy peakluu, U3MEHEHUIO CTENEHEH OKUCIEHMS AJIEMEHTOB, 0OpaTUMOCTH
pEeaKlnH, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3TUMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YUYUThIBas
YCJIOBHSI, IIPX KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA,



c(OpMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHUUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicTBus (npuHuu Jle Illarense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOW KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOUIMX B peakUuu
BELIECTB, TEIJIOBOro 3¢ (dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKUX OIbITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE Cpeapl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cyibdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metamney U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHNUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pPYIOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYyHUKaru, HTepHeT 1 ApyTrux);



cOPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 00yYaronMXxcsl ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CHENBIX W CHA0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nms 3anucu XUMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Konrposbnusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecypenr
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A. 3 1
M. bytneposa
Hroro no pazgeny 3
Pa3znen 2. YrieBoaopoabl
2.1 [IpenenbHbIe yTIeBOAOPOABI — AJIKAHBI 2
59 HenpenenbHbie yrieBoaOpOIbl: alKEHbI, 6 |
AJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YIJIEBOJIOPOJOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaeprxaimiue opranndeckre coeJuHeHUst
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 |
Cnoxubie 3¢upsbl
33 VYrinesoasl 3 2




Hroro no pazneny

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Uroro no pazgeny 3
Paspnen 5. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHUSA
5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne /i Konrpoubusie IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

Pa3znen 1. Teopernueckue 0CHOBBI XUMUM

Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera

Crpoenue Bemectsa. MHoroo6pasue

1.2 4
BEIIECTB
1.3 XUMHUYECKUE Peakiuu 6 1 1
Hroro no pazgeny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 MeTtaminl 6 1
2.2 Hemeramisl 9 1 1
)3 CBs13b HEOPTAaHMYECKUX U OPTaHUYECKHUX )
) BEILECTB
Hroro no pazneny 17
Pa3pen 3. XumMus 1 :Ku3Hb
3.1 XUMHUSA U KU3Hb 4
Uroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoabnble IIpakTuyeckue
n/n Bcero u3ydyeHusi o0pasoBaTesibHbIE
padoThI padoThI
pecypcnl
[IpenMer oprannyeckoil XumMuu, e€
1 BO3HUKHOBEHHE, PA3BUTHE U 1 https://m.edso0.ru/9184b457
3HaYECHHUE.
Teopust cTpoeHUs OPraHUuYECKUX
coequHenuii A. M. bytneposa, eé€
2 g yHIep 1 1 https://m.edsoo.ru/4c74baa7
OCHOBHBI€ MOJI0KEeHUs. BxoaHas
KOHTpOJIbHAS paboTa
[IpencraBnenue o knaccuduxanuu
OpPraHUYECKUX BELIECTB.
3 Homenknarypa (cuctematudeckas) u 1 https://m.edsoo.ru/d32178fb
TPUBHUAIIbHBIE HA3BaHUS
OpTraHWYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHUE,
4 . P 1 https://m.edsoo.ru/dbbea761
TOMOJIOTUYECKHH AT
MeTtaH 1 3TaH — OPOCTEHIIHE
5 P 1 https://m.edsoo.ru/6edcc394
MIPEICTABUTENH AJTKAHOB
AJIKEHBI: COCTaB M CTPOCHUE,
6 . p 1 https://m.edsoo.ru/6bl4aflc
CBOMCTBA
OTUJIEH U IPONUJIEH — MPOCTEHIIHE
7 P P 1 https://m.edsoo.ru/324d177¢
MPEICTABUTENH AJIKEHOB
8 [TpakTuueckas padota Ne 1. 1 1 https://m.edsoo.ru/d6¢45517



https://m.edsoo.ru/9184b457
https://m.edsoo.ru/4c74baa7
https://m.edsoo.ru/d32178fb
https://m.edsoo.ru/dbbea761
https://m.edsoo.ru/6edcc394
https://m.edsoo.ru/6b14af1c
https://m.edsoo.ru/324d177c
https://m.edsoo.ru/d6c45517

«lTomydenue 3TuNIeHA U U3YYCHHUE €TO
CBOMCTBY»

10

11

Ankanuensl. bytaauen-1,3 u
metunoytanuen-1,3. [lomyuenue
CUHTETHUYECKOTO KayuyKa U pE3UHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHUS1, TOMOJIOTUYECKUN P
AueruieH — npocTteimuni
IIPEJICTAaBUTEINb aJTKUHOB

Brruucnenus no YpaBHCHHIO
XHUMHYCCKOM pC€aKuu

https://m.edsoo.ru/437{83fa

https://m.edsoo.ru/f25dffed

https://m.edso0.ru/498fe87b

12

ApeHbl: OEH30J1 ¥ TOITYOIL.
TOKCHYHOCTH apeHOB

https://m.edsoo.ru/589d3ddd

13

14

15

16

['enernueckas cBsA3b yIiIeBOAOPO/IOB,
MPUHAJISKANTUX K PA3TMUYHBIM
KJ1accam

[TpuponHbIE HCTOYHUKH
YTJIEBOIOPOAOB: IPUPOAHBIN ra3 nu
MOMYTHBIE HE(PTAHBIE ra3bl, HEPTh U
IPOAYKTHI €€ nepepadoTKu

[TpupoaHbIe HCTOYHUKH
yTJIE€BOAOPOAOB: IPUPOAHBIH ra3 u
MOy THBIE HEPTSIHBIE ra3bl, HEPTH U
MPOAYKTHI €€ nepepadoTKu

KonTtponbHast pabota no pasaeny
«YT1eBo0pOABD)

https://m.edsoo.ru/ba48c664

https://m.edsoo.ru/397¢2d83

https://m.edsoo.ru/51fade52

https://m.edsoo.ru/1b2bcldd

17

[IpenenbHBIe OTHOATOMHBIEC CITUPTHI:
MeTaHOJI U dTaHo1. BomopoaHas cBs3b

https://m.edsoo.ru/c21487e3



https://m.edsoo.ru/437f83fa
https://m.edsoo.ru/f25dffed
https://m.edsoo.ru/498fe87b
https://m.edsoo.ru/589d3ddd
https://m.edsoo.ru/ba48c664
https://m.edsoo.ru/397c2d83
https://m.edsoo.ru/51fade52
https://m.edsoo.ru/1b2bc1dd
https://m.edsoo.ru/c21487e3

18

MHOroaroMHbIE CIIUPTHI:
STUJICHIJIAKOJIb U TIULIEPUH

https://m.edsoo.ru/8f6435¢c8

19

20

21

DeHOoII: CTPOCHUE MOJIEKYIJIBI,
¢u3nueckre 1 XUMHYECKHE CBOMCTBA,
MPUMEHEHHE

Anbreruasl: GopManbIerua u
areTanbIeru]. ALeToH
OnHOOCHOBHBIE NPEACIbHBIC
KapOOHOBBIE KUCIIOTBI: MypPaBbUHAs U
YKCYyCHast

https://m.edsoo.ru/5126bc5e

https://m.edsoo.ru/e34544ec

https://m.edsoo.ru/b4e183¢c2

22

[IpakTuueckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHUCTIOTBD)

https://m.edsoo.ru/6¢86242¢

23

24

25

CreapuHOBas U OJICMHOBAsT KUCIIOTHI,
KaK MPECTaBUTEH BBICIITHX
KapOOHOBBIX KHUCIIOT

MBpi1a Kak COJIM BBICIIIUX KapOOHOBBIX
KHUCJIOT, UX MOIOLIEE AEUCTBHUE
CrnoxHbIe 3()UPHI KaK MPOU3BOTHBIE

KapOOHOBBIX KUCIOT. ['uaponu3
CJIO’KHBIX 3(hUpoB

https://m.edsoo.ru/fe622475

https://m.edsoo.ru/c1685d61

https://m.edso0o0.ru/fbb68558

26

XKupsbr: runponus, mpuMeHeHune,
Ouosoruueckas poiib KUpPOB

https://m.edsoo.ru/399f1 ca8

27

28

VYrneBosl: cocTaB, KiacCu(pUKalus.
Baxwneimme npeacTaBuTeNu:
IIII0K03a, PPYKTO3a, caxapo3a

KanMaJ'I 1 [OCJIIK0JIO3a KaK
MMPUPOAHBIC ITOJIMMEPBI

https://m.edsoo.ru/3¢527¢b8

https://m.edsoo.ru/d3aelc63



https://m.edsoo.ru/8f6435c8
https://m.edsoo.ru/5126bc5e
https://m.edsoo.ru/e34544ec
https://m.edsoo.ru/b4e183c2
https://m.edsoo.ru/6c86242e
https://m.edsoo.ru/fe622475
https://m.edsoo.ru/c1685d61
https://m.edsoo.ru/fbb68558
https://m.edsoo.ru/399f1ca8
https://m.edsoo.ru/3c527eb8
https://m.edsoo.ru/d3ae1c63

29

KonTponpHas padora mo pazaeny
«Kucnopoaconepxkarniue
OpraHUYECKUE COCTUHEHUS/
Bcepoccuiickas mpoBepouHas pabota

https://m.edsoo.ru/16634947

30

OO0mast xapaKTepUCTHKA
a30TCO/ICPKAIINX OPraHUYECKUX
coenuHeHUH / Beepoccuiickas
poBepovHas pabora

https://m.edsoo.ru/d5431f4c6

31

32

33

AMMHBI: METHJIAMHAH U aHWJINH

AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE
OpPraHMYECKHUE COCIMHEHUS, UX
6uonornyeckoe 3HaueHue. Ilentumpl.
benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COEUHEHUS

OCHOBHBIC TTOHATUS XUMUH
BBICOKOMOJICKYJIAPHBIX COE€IUHEHUI

https://m.edsoo.ru/649533ea

https://m.edsoo.ru/5473228

https://m.edsoo.ru/cec68ba7

34

OcCHOBHEBIC METOJbI CUHTE3a
BBICOKOMOIJICKYJIAPHBIX CO€IUHEHUH.
HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

https://m.eds00.ru/46729785

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

34



https://m.edsoo.ru/16634947
https://m.edsoo.ru/d543f4c6
https://m.edsoo.ru/649533ea
https://m.edsoo.ru/54732f28
https://m.edsoo.ru/cec68ba7
https://m.edsoo.ru/46729785

11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHUH DJIEMEHT. ATOM.
DOneKTpoHHas KOHPUTYpalus aTOMOB.
Bxoanas koHTposbHas paboTa

[lepuoauueckuii 3aK0H U
[lepuoauueckasi cucreMa XUMUYECKUX
sneMeHToB [. 1. MenneneeBa, ux cBs3b
C COBPEMEHHOM TEOpHEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHUX AJIEMEHTOB M MX
COEIMHEHUH MO IpyIaM U MePUOIaM.
3HaveHHe MePUOANIYECKOT0 3aKOHA U
CHUCTEMBI XUMHUYECKUX 3jiemeHToB JI.1.
MenieneeBa B pa3BUTHH HAYKU

Crpoenue BemiecTBa. XuMHUECKast
CBSA3b, €€ BUJIBI; MEXaHU3MBI
00pa3oBaHMs KOBAJIGHTHOM CBSI3U.
Bonpopoanas cBsizb

BanenTHOCTS.
DNEeKTpOoOTpULIATENbHOCTh. CTENEeHb
oKkucineHus. BellectBa MOJIEKyISIpPHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

IIonsatue o JAUCIICPCHBIX CUCTCMAX.

KoanuecTBo 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE

uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/d276bd7b

https://m.edsoo.ru/143e2df7

https://m.edsoo.ru/9a519a98

https://m.edsoo.ru/11edbb&f

https://m.edsoo.ru/1c7e4ba9

https://m.edsoo.ru/f615e37b



https://m.edsoo.ru/d276bd7b
https://m.edsoo.ru/143e2df7
https://m.edsoo.ru/9a519a98
https://m.edsoo.ru/11edbb8f
https://m.edsoo.ru/1c7e4ba9
https://m.edsoo.ru/f615e37b

HcTuHHBIE U KOJJIOUIHBIE PACTBOPBIL.
MaccoBas 10J14 BelllecTBa B pacTBOpe

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCTUHEHUN.
I'enernueckas cBsA3b HEOPraHUUYECKUX
BELIECTB, Pa3IMYHbIX KJIACCOB

https://m.edsoo.ru/bbflfcl2

Knaccudukanuss XaMUYECKHX peakiinii
B HEOPraHUYECKOW U OpPraHu4eCKON
XUMHUH. 3aKOH COXPAaHEHUS MacChl
BELIECTB; 3aKOH COXPAaHEHUS U
IIPEBpAICHUs] SHEPTUU TIPU
XUMUYECKHUX PEaKLUsIX

https://m.edsoo.ru/7378841fd

10

11

12

Ckopoctb peakiuu. OOpaTumMbie
peakiuu. XuMU4YECKOE paBHOBECUE

[Tpaktuyeckas padora Ne 1. «Bousiaue
pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIMN»

DNEKTPOIUTHYECKAS TUCCOLIUAITHS.
[TonsiTHe 0 BOJIOPOHOM MOKa3aTelne
(pH) pactBopa. Peakiiuu noHHOTO
oOMeHa. ['uaponus opranndeckux u
HEOPTaHMYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIuIaBoB ¥ pacTBOPOB COJIEH

https://m.edsoo.ru/1677f4be

https://m.edsoo.ru/e6327{f2

https://m.edsoo.ru/3234384a

https://m.edsoo.ru/d19df513

13

KoHnTtponbHas paboTa mo pa3aeny
«TeopeTndyeckre OCHOBbI XUMUW»

https://m.edsoo.ru/42a9681d

14

MeTaJ'IJ'ILI, HX ITIOJIOXKCHHE B

https://m.edsoo.ru/3a6bf2a9



https://m.edsoo.ru/bbf1fc12
https://m.edsoo.ru/737884fd
https://m.edsoo.ru/1677f4be
https://m.edsoo.ru/e6327ff2
https://m.edsoo.ru/3234384a
https://m.edsoo.ru/d19df513
https://m.edsoo.ru/42a9681d
https://m.edsoo.ru/3a6bf2a9

15

[Teproauieckoi CUCTEME XMMHYECKHX
snemenToB 1. . MenaeneeBa u
0COOCHHOCTH CTPOSHHSI aTOMOB.
OO6mue ¢puznueckre CBOMCTBa
METaJUIOB

CIutaBbl METAIJIOB.

DJIEKTPOXUMHUYECKUH PsiJl HATPSKEHUI
METaJIJIOB

https://m.edsoo.ru/9cb465ac

16

XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPHH, KT, KaIbIUH,
MarHui, aIlOMUHUN) U UX COCAMHEHUHN

https://m.edsoo.ru/4e8bc6fd

17

18

XUMHYECKUEe CBOMCTBA Xpoma, MEJU 1
HUX COeIUHEHUN

XHMHUYeCcKre CBOMCTBA IIMHKA, JKelie3a
U UX COSTUHEHUN

https://m.eds00.ru/2393964e

https://m.edsoo.ru/2e9896ea

19

[IpakTuueckas pabora Ne 2. "Pemienue
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metamnp»"

https://m.edso0.ru/41538b94

20

HCMGT&J’IJ’IBI, X IIOJIOKCHUC B
Ilepronnueckoit cucteMe XUMUYECKUX
anemenToB /I. 1. Menpaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

https://m.edsoo.ru/d14bd5a6

21

22

®u3nuecKue CBOMCTBAa HEMETAIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCJIOPOJIa, cepbl, hocdopa u
yriiepo/ia)

XUMHUYECKUE CBOWCTBA I'aJIOTE€HOB,
Cephbl U UX COCTMHEHUM

https://m.edsoo.ru/41a854f

https://m.edsoo.ru/e6735ca4



https://m.edsoo.ru/9cb465ac
https://m.edsoo.ru/4e8bc6fd
https://m.edsoo.ru/2393964e
https://m.edsoo.ru/2e9896ea
https://m.edsoo.ru/41538b94
https://m.edsoo.ru/d14bd5a6
https://m.edsoo.ru/41a85f4f
https://m.edsoo.ru/e6735ca4

23

XuMHYecKue CBOWCTBa a30Ta, pocdopa
U UX COCTUHEHUN

https://m.edsoo.ru/e359a2eb

24

25

XUMHYECKUE CBOWMCTBA yIJIEPO/a,
KPEMHUS U UX COCIMHEHUHN
[IpruMeHeHre BaKHEUIIINX HEMETAJIOB
U UX COCTUHEHUN

https://m.edsoo.ru/ef3a5687

https://m.edsoo.ru/e232a911

26

O0001Ienne U cucTeEMaTH3alNsl 3HAHAH
o reme «Hemeramnsl»y. Berunciienus
110 YPaBHEHHUSM XUMHUYCCKUX PEAKIIHit
U TEPMOXHMUYECKHE PACYETHI

https://m.edsoo0.ru/539f71b8

27

[Ipaktuueckas padora Ne 3. «Pemenne
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramibi"»

https://m.edsoo.ru/d93381a5

28

29

30

KonTtponpsHas pabora mo Temam
«Metamey u «HeMmetaien)

HeopraHquCKHe " OPraHUYCCKHUC
KHUCJIOTHI. HGOpI‘aHI/I‘-ICCKI/Ie u
OpTraHU4YC€CKUC OCHOBAHUA

AM@oTepHbIe HEOpraHUYECKHE U
OpPraHUYECKHUE COCTUHEHUS.
['eneTnyeckas CBsI3b HEOPraHUUECKUX U
OpPraHMYECKUX BEILECTB

https://m.edsoo.ru/842abce9

https://m.edsoo.ru/d9ddcc76

https://m.edsoo.ru/9c4d7at9

31

Poab xumuu B o0ecrieueHuu
AKOJIOTMYECKOW, SJHEPTrEeTUYECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

https://m.edso0.ru/9173971d

32

[IpencraBnenus: 00 0OMMX HAYYHBIX
anHanax HpOMI)IIHJ'IeHHOFO

https://m.edsoo.ru/bcal 6d6f



https://m.edsoo.ru/e359a2eb
https://m.edsoo.ru/ef3a5687
https://m.edsoo.ru/e232a911
https://m.edsoo.ru/539f71b8
https://m.edsoo.ru/d93381a5
https://m.edsoo.ru/842abce9
https://m.edsoo.ru/d9ddcc76
https://m.edsoo.ru/9c4d7af9
https://m.edsoo.ru/9173971d
https://m.edsoo.ru/bca16d6f

MOJIyYCHUA BaXKHEHIITHUX BCHICCTB

33

34

HtoroBast KOHTpoJIbHAs paboTa

Yenosek B MUpE BEUIECTB U
MaTepHagoB. XUMHUsS U 370POBbE
YyesioBeKa

https://m.edsoo.ru/7ccc2b22

https://m.edsoo0.ru/e992867a

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34



https://m.edsoo.ru/7ccc2b22
https://m.edsoo.ru/e992867a

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBaHusi

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

CpopMUpPOBAHHOCTH TMPEJCTABICHUN O XMMHYECKOW COCTaBIISIONIEH
€CTECTBEHHOHAYYHOUW KapTUHBI MHpA, POJM XUMHUU B TIO3HAHUU
SBIIGHUHA TpUPOIbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OO0OCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenue cucremMoil XMMUYECKMX 3HAHUH, KOTOpash BKIJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTD,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOISPHBIA OO0BEM, YTIEPOAHBINH CKETeT,
(byHKIMOHANBHAS ~ TPYIIIA, paaukan, U30Mepus, HU30MEPBHI,
FOMOJIOTUYECKUN PN, TOMOJIOTH, YIJEBOJOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrneBompl, XKMpHI, OENKH), MOHOMEp, MOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHuueckux BemecTB A.M. Bytiepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOJIOTHYECKHE
CBENIEHHWs O CBOWCTBAaX, COCTaBe, TOJYYEeHUH U O€30MacHOM
WCTIONB30BAaHUHM BAKHEHIIMX HEOPTaHMYECKHMX W  OPTaHMYECKHX

BCIICCTB B 6LITy n HpaKTHqCCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

ChopMupoBaHHOCTh YMEHHMM BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHABIMBaThL WX  B3aUMOCBS3b,  HCIIOIb30BATH
COOTBETCTBYIOIIME IIOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

c(hOPMHUPOBAHHOCTh YMEHUN HCIIONB30BATh XUMHUYECKYI) CHMBOIUKY
JUIE  COCTaBIICHHSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaméHHOW) ¢GOpMyJ OpPraHMYECKHX BEHIECTB U ypaBHEHUH
XUMHUYCCKUX peaKqu/’I, HU3Tr0TaBJIMBATb MOJACIIN MOJICKYJI OPraHUYCCKUX
BCIICCTB IS WJUIIOCTPpAIMU HUX XUMHUYCCKOIO U MPOCTPAHCTBCHHOI'O

CTPOCHUS




1.5

ChopmupoBaHHOCTE  YMEHHH  yCTaHABIMBATh  IPUHAIJICKHOCTh
M3YUYEHHBIX OPraHMYECKUX BEIIECTB IO HUX COCTaBYy M CTPOCHUIO K
omnpenenéHHOMY Kiaccy (Tpynme) CcoequHeHWi (YTrJIeBOJOpOJIbI,
KHCJIOPOJIT M a30TCOJEpXKAIIME COCAUHEHUs, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHMs), JaBaTh WM  Ha3BaHUS IO  CHUCTEMaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupOBaHHOCTh YMEHHUS ONPEACIATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COEAMHEHUAX (OQUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMHpOBaHHOCTh  YMEHHUS NPUMEHATH: IOJOXKEHUS  TEOpUU
CTpoeHusi opranudeckux seuiectB A.M. BbytnepoBa 111 00bscHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHHUA MACChI BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4Y€CKUC COCIUHCHU. BI)ICOKOMOJIGKy.HﬂpHI)IC COCIUHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAMTH TPUBHMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIECTB (ITUJIEH, IPONMWIEH, AalleTUJICH,
STUJICHIJIMKOJb, TIUIEpUH, (eHod, (opManbaeruia, aneTaibIerun,
MypaBbHHAs KHCJIOTa, YKCYCHasi KHUCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PyKTO3a, Kpaxmal, ILeJUI03a,

TJIALKH)

2.2

CdopmMHupoBaHHOCTh yYMEHHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3MYecKue W XUMHUYECKHE CBOWCTBA THUIHUYHBIX TPEJICTAaBUTENIEH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, ITHUIIEH,
MpOMUJIeH, aneTuieH, OytamueH-1,3, merunOyramuen-1,3, OGenzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOIb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAsS M YKCYCHasi KHCJIOTHI, TJIFOKO3a, KpaxMaj, IeJUII0JI03a,

AMHWHOYKCYyCHasd KI/ICJ'IOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHHUS WLTIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXKJYy  TUIMYHBIMM  NPEACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peakuuii ¢ UCTOIb30BaHUEM CTPYKTYPHBIX (OpMyT
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CdopmMupoBaHHOCTH YMEHUS XapakTepu3oBaTh HACTOYHUKHU
YTJIEBOJOPOAHOTO CBIPhs (He(PTh, MPUPOAHBIN Ta3, Yrojb), CHOCOOBI MX

nepepaboTKU U MPAKTHUECKOE TPUMEHEHHE TPOTyKTOB IepepaboTKu

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTh YMEHUU BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O MO3HAaHH, UCIIOJIB3YCMbIX B XUMUU MIPU U3YUCHUHN




3.2

BEIIECTB W XHUMHUYECKUX sBICHUN (HAONOJEHUE, HW3MEpEHHE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HMCIOIb30BaTh CUCTEMHBIC
XUMHYECKUE 3HAHUSA JUIl MPUHATHAS PEHICHUM B  KOHKPETHBIX

KHU3HCHHBIX CUTYyallusaX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMI COONIOATh MpaBUia IOJB30BaHUS
XUMHUYECKON mMocynoil u 1a00opaTOpHbIM 00OPYIOBaHHEM, a TaKXKe
npaBujia oOpalieHus: C BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB
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CdopmMupoBaHHOCTh YMEHUI IUIAHUPOBATH U BBIMNOJIHATH XUMUYECKUN
9KCHEPUMEHT (IPEeBpaLeHHUsI OPraHUYECKUX BEIIECTB IPU HarpeBaHuH,
IIOJIy4E€HHE 3TUJICHA U U3YyYEHUE €ro CBOMCTB, KAUECTBECHHBIE PEAKLIUU
OpPTaHUYECKUX BEIIECTB, JCHATypauus OCIKOB IpH HarpeBaHUH,
LBETHbIE peaklMU OENKOB) B COOTBETCTBUM C IPaBUJIAMU TEXHUKH
0€30IIaCHOCTH TpH OOpallleHuH C BeLIeCTBaMU U J1abOpaTOpHBIM
000py/I0BaHUEM; [IPEACTABIIATH pe3yabTaThl XUMUYECKOIO
SKCHEpUMEHTa B (OpME 3alucu ypaBHEHHH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyITUPOBATH BBIBOIBI HA OCHOBE 3THX PE3YJIbTaTOB
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3.5

CpopMUpOBAaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTa pPeakiMU 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OAHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIIUH)

CdopmupoBaHHOCTH YMEHUU KPUTUYECKH aHAIM3UPOBATh
XUMUYECKYI0 HWH()OpMAIMIOo, TOJyYaeMyH W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U ApyTHE)

3.6

ChopMHUpOBaHHOCT, yMEHHH COOIO/AaTh TMpaBUja IKOJOTHYECKH
1enecoo0pa3Horo MoOBeNEHUss B OBITY M TPYJOBOM JAEATEIbHOCTU B
LEISIX COXPAaHEHHUs CBOEro 3J0pOBbS M OKpPYXKAIOLIEH IPUPOTHOU
Cpeabl, OCO3HaBaTh OMACHOCTb BO3JCHCTBUS Ha JKHMBBIE OPTraHU3MBI
ornpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, TOHUMas CMBICI MOKa3aTens
MK (mpemenpHO AOMYCTUMON KOHIIGHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M MPEeJOTBpAIEHUs] UX BPEAHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KIIACC

Kon
NpoBepsieMOro

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero o01ero 0Opa3oBaHus




pe3yJabTara

1

1.1

TCOpCTI/I‘ICCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoil XMMHUYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIONINE  TMOHATUS  (XUMHUYECKUH  JJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMA, S-, p-, d-3IIEKTPOHHBIE OPOUTAIIH AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKHCIICHHS, XUMHUYECKas CBS3b, MOJb, MOJIIpHas Macca, MOJISIPHBIN
00bEM, KpUCTaJUIMYecKas pem€érka, TUIbl XUMHYECKUX peakUui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peakiu HOHHOIO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIUTHUYECKAs  JTUCCOIMALMS, OKHUCIHUTENb, BOCCTAHOBUTEIbD,
CKOpPOCTh XMMHYECKON pEaKlid, XUMHUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUSl SIEKTPOJUTHUYECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOMYYeHMH U O€30MacHOM HCIOJIb30BAHUM BaKHEUIINX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKaA

1.2

CdopmMHpOBaHHOCTh yYMEHHMH BBISBIATH XapaKTepHblE MPU3HAKU U
B3aUMOCBA3b HU3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOILIUE
IOHATUA IIPU ONKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX IPEBPALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYTUX

C€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

1.4

Brnagenue OCHOBHBIMH METOAAMU HAy4YHOTO TMO3HAHMS BEUIECTB U
XUMHYECKUX sBIEHUN (HaOmIOaeHWe, W3MEpEeHHue, JKCIePHUMEHT,
MOJEJIMPOBAHNUE)

ChopMupoBaHHOCTh yMEHHI OMpEIENATh BaJCHTHOCTh M CTENEHb
OKHCIICHUSI XHUMHUYECKUX OJJIEMEHTOB B COCIUHEHUAX PA3JTUYHOTO
COCTaBa, BHJ  XUMHYECKOHW CBsS3M  (KOBAJIGHTHAas, HWOHHaS,
MeTaJTn4ecKasi, BOAOPOIHAs) B COCAUHEHUSIX, TUI KPUCTATHYECKON
PEHIETKA KOHKPETHOI'O BEHIeCTBA (aTOMHAas, MOJIEKYJIIpHas, MOHHas,

MeTaJUTHYeCKas)

1.5

ChopMupoBaHHOCTh YMEHUH ONpEAETATh XapakTep CpPeabl B BOJHBIX

pacTBOpax HEOPTaHUYECKUX COCITMHEHUN

1.6

ChopmupoBaHHOCTh ~ yMEHHUSI  KJIacCU(UUIUPOBATH  XUMUYECKHE
peaKuuu Mo pa3iIuyHbIM MpHU3HAKaM (YHCIy M COCTaBy pearupyronmx

BEIIECTB, TemIOBOoMY J(h(]eKTy peakiuu, HW3MEHEHHUIO CTeleHen




OKHCIICHHS  JJIEMEHTOB,  OOpaTHMOCTH  PEaKIHH,  YYacCTHUIO

KaTaJin3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH YpaBHEHUS  PEaKIui
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKPAILIEHHBIE YPABHEHUS PpEAKLUN
MOHHOI0 OOMEHA, YUUTHIBas yCIOBUS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIONINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOUIME B BOJHBIX

PacTBOpaAX HCOPraHUICCKHUX BCIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHMM pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakIiy OT Pa3INIHbIX (DaKTOPOB

ChopmupoBaHHOCTh yMEHHMI  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHUMOCTU OT BHEIIHETO BO3JCUCTBUS

(npunnun Jle HlaTtense)

OO6m1ast 1 HeOpraHu4vecKask XUMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.. MeHnpeneeBa u JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOUIYI0, OOBACHUTENbHYIO U  MPOTHOCTUYECKYIO
byHKIIII

CdopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh JIEKTPOHHOE CTPOSHUE
aTOMOB XUMHYECKUX »dJeMeHTOB 1—4 mnepuonos Ilepuonnueckoi
cuctemMbl xuMuudeckux snemeHToB J[.M. MeHneneeBa, uCHoOnb3ys
MOHATHSL «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPreTUUECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XUMHYECKHUX DJIEMEHTOB M MX COEIUWHEHHMI MO MepuojaM W rpynmnam

[Tepuonnueckoit cucrembl xuMudeckux 3iaeMeHToB .M. Menaeneesa
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CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPTAHUUYECKUX BELIECTB PA3IUYHBIX KIACCOB,
MOATBEPXKAATh  CYLUIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYECKUMH  BEIIeCTBAMM € IIOMOINBIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ
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ChopmupoBaHHOCTh ~ YMEHUH  yCTaHABIMBAaTh  MPUHAAIEKHOCTh

HEOPraHMYECKUX BEUIECTB MO MX COCTaBY K OMNPEICIEHHOMY Kiaccy




(rpymnme) coenMHEHU (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJJIbI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOIB30BAaTh XUMUYECKYH) CHMBOJIHKY
JUISE  COCTaBlieHUST (OpPMYJl BEIIECTB W YPaBHEHUH XUMHUYECKHX
peaknuii, cuctematudeckyro HomeHKIaTypy (IUPAC) u TpuBuaabHbIC
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETall€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHE)

2.6

CdopmupoBaHHOCTh YMEHHUH XapaKTepU30BaTh (ONMUCHIBATH) OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHMUECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
NOJTBEPXkaTh  CYLIECTBOBAaHME TI'EHETHYECKOHM  CBA3M  MEXKIY
HEOpraHMYECKMMU  BEUIECTBAMM  C  [IOMOUIbIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJHITH XUMHUECKHUI
OKCHEPUMEHT (pa3jioKeHHUEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHH
KaTajn3aTropa, ONpelesIeHHe CpPelbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJILHOTO WHIMKATOpa, BIHMSHUE Pa3IMYHBIX (DAaKTOPOB Ha
CKOPOCTh XMUMHYECKON peaklu, peaklud HOHHOTO OOMeHa,
KaueCTBEHHbIE PeaKuu Ha Cyib(aT-, KapOOHAT- U XJIOpUI-aHUOHBI, Ha
KaTHOH aMMOHUS, pelIeHHE SKCHEPUMEHTAJbHBIX 3aJad IO TeMaM
«Metamnb» n «HemeTamibn) B COOTBETCTBUU C MPAaBUIAMU TEXHUKHU
0€30MacHOCTH TpU OOpalleHHWH C BeUIeCTBaMH U JabOpaTOpHBIM
o0opyI0BaHUEM; [PEACTABIIATH pe3yJIbTaThI XUMHUYECKOTO
9KCHEpUMEHTa B (OpME 3alKMcHh YpaBHEHHH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJBI HAa OCHOBEC 3TUX PE3YyJIbTATOB

CdopmupoBaHHOCTE yYMEHHI COONIOAATh TMpaBWiIa IOJTH30BAHUS
XUMUYECKOH TOCY/IOM W J1abopaTOpHBIM OOOpYJOBaHUEM, a TaKKe
npaBujia oOparieHusi ¢ BEMECTBAMU B COOTBETCTBHH C MHCTPYKIHSIMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHUH XapaAKTEPU30BATh XAMUYECKHE
MPOLECCHI, JIEKAIUE B OCHOBE IMPOMBILUIEHHOIO MOJYYEHUS CEPHOU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0IMMX HAy4YHBIX TMPHUHIUIAX W  OKOJOTUYECKHX MpobdiieMax

XUMHYECCKOT'O IMTPOMU3BOJCTBA

XUMHSA U )KU3Hb. PacuéThl

3.1

ChopMHUPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTABJISIFOIICH

eCTeCTBeHHOHaquOﬁ KapTuHbl MHpa, pPOJIM XUMHU B TO3HAHUU




3.2

33

SABIICHUA TPUPOJBI, B (POPMHUPOBAHUHM MBIIUICHUS M KYJIBTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOAMMOHW Jyis
pelieHusT TPAaKTUYEeCKUX 3a7ad W OKOJIOTUYECKH OO0OCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBbIO U MIPUPOIHON cpesie

CdopmupoBaHHOCTH YMEHHUU KPUTUYECKH aHAJIM3UPOBATh
XUMHAYECKYI0 HH(OpMaIio, MOJy4aeMyl H3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBO KOMMYHUKaIUK, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTh yMEHHMM COOMIOATh MPaBUIA DKOJIOTUYECKU
1eJIecO00pa3HOr0 TMOBEACHUS B OBITY M TPYIOBOH JEATENBHOCTH B
LEeSIX COXPaHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOUIEH MPUPOAHON

cpebl

3.4

3.5

Oco3HaBaThb ONACHOCTb  BO3JEHCTBUS HA JKUBBIE OPraHU3MBbI
oIpeIeIEHHBIX BEIeCTB, NOHUMas cMblci nokasareins [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHUS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSHGﬁCTBHH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHUHI [IPOBOJUTH BBIYUCIIEHUS c
WCTIOJb30BAHUEM TIOHSTHS «MAaccoBas IOl BEIIECTBA B PAaCTBOPE,
OOBEMHBIX OTHOLICHWH Ta30B NPH XUMHUYECKUX PEAKIUSAX, MacChl
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce WIH O0bEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIIMH BEIICCTB,
TeIrI0BOro A QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl

BCILICCTB, ITPEBPAILICHUA U COXPAaHCHUA SHEPTHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1

Teopernueckne OCHOBBI OPraHUYECKON XUMHUH

1.1

1.2

1.3

[Ipenmer opraHnyeckod XMMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUN HOBBIX BEIIECTB M MaTepHaloB. Teopusi CTPOCHHsSI OpPraHUYECKUX
coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE OJIOKEHUS

CrtpykTypHble (OpMysbl OpraHMYecKHX BemlecTB. ['oMonorus, wu3oMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cs3u. [Ipencrasienne o kiaccuGUKaIMy OPraHUIeCKIX BEIICCTB
Homenkiiatypa oprannueckux COeIMHEHHH (CUCTeMaThudecKas) U TPUBUAIbHBIC

Ha3BaHUS BaKHEHUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHM4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTUYECKHUN psll. MeTaH U 3TaH — IpocTenIne
MPE/ICTaBUTENIN aJIKaHOB: (U3MUECKHE U XUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaXO0XXJACHUC B IPUPOAL, ITOJTYUYCHHUEC U IIPUMCHCHUC

2.2

AIIKeHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJICH U MMPOIMNUJICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (I)I/I3I/ILIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApATaAlWU, OKUCICHUA H

HOJ'II/IMepI/ISaHI/II/I), MOJIYUYCHHEC U IPUMCHCHUEC

23

Anxaguensl: Oyraguen-1,3 u MerunOyranueH-1,3: cTpoeHue, BaxHeiue
XUMHYECKHE CBOMCTBA (peakuus noaumepusanuu). [lomydyeHrne cHHTETHUECKOTO

Kay4dyKa U pe3HHbI

2.4

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUN psll. AICTHICH —
MPOCTEHIINIT TPECTAaBUTENIb AJIKHHOB: COCTaB, CTpOeHHE, (U3HUECKUe U
XUMUYECKHUE CBOMCTBA (peaKIMu TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TH IpaTAIUH,

TOpPEeHMsI ), TOJydYeHUe U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHUs U HUTPOBAHUS), MOJTyUYeHHE U IpuMeHeHue. Tomyou:
COCTaB, CTpoeHHe, (u3Myeckue M  XUMHUYECKHE CBOMCTBAa  (peakuuu
TaJIOTEHUPOBAHNUSA WM HUTPOBAHUsA), MOJYYEHUE WU NpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuecKas CBs3b MEXAy YINIEBOJOPOJAMHM, NPUHAMISKAIIUMU K

Pa3IMuYHBIM Ki1accaM

2.6

[Ipupoanbie HICTOYHUKH YTIIeBOAOPO0B. [IpupoaHblii ra3 u nonyTHbIe HEPTIHBIE




3.1

ra3el. Hedtp u € mpoucxoxaenune. CriocoObl mepepadoTku HEPTH: MEePETOHKA,
KPEKUHT (TePMHUYECKUH, KaTanuTudeckuit), muponus. [IpoaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITY. KaMmMeHHbI yroiap u

MIPOJYKTHI €ro nepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3UUECKHE
U XUMHYECKHME  CBOWCTBa  (peakuuu  C aKTUBHBEIMH  METaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOPEHHE), TMpPUMEHEHHE. BOoJOpOIHbBIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBME MeTaHOJia M 3TaHOJa Ha OPraHU3M 4YeJIOBEKa.
MHOroaToMHbI€ CIIUPTHI. DTUIICHTIIMKOJb U TJIMIICPUH: CTPOCHHE, (PU3UYECKUE H
XUMUYECKUE CBOWCTBA (B3aUMOJEHCTBUE CO  IICJOYHBIMU  METaJJIaMH,
KaueCTBEHHAsi peakIusi Ha MHOTOATOMHBIE CNHPTHI). JleiicTBME HA Opranusm

YCJIOBCKaA. HpI/IMeHeHI/IC TJIMOCPpHUHA U STHJICHIJIMKOJIA

3.2

@DeHOI:  CTPOCHHWE MOJICKYJbI, (U3WYECKHEe W XUMHYCCKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue peHona
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3.4

3.5

3.6

Anpaeruipl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, (U3HICCKUE H
XUMHYECKHE CBOMCTBA (PEaKIMH OKUCICHHUS U BOCCTAHOBIICHUS, KaUECTBEHHBIE

peaxkuun), noJy4eHue u NpuMeHeHne

OHOOCHOBHBIE TpefebHbIe KapOOHOBbIE KHUCIOTHI. MypaBbUHAs M YKCYCHas
KHMCIIOTBI: CTPOEHHE, (PU3HUECKHe U XMMHYECKHUE CBOICTBA (CBOMCTBA, OOIIME JIs
Kjlacca KHUCJIOT, peakius JTepuuKanuu), TMOJyYyeHHEe U IPHUMEHEHHeE.
CreapuHOBasi M OJEMHOBAsl KUCIOTHI KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIefiCTBHE

CrnoxHble 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXKHBIX
s¢upoB. Kupsl. ['naponus xupoB. [lpumenenue xupoB. buonmorunueckas posb
KHUPOB

VYrneBonpl: cocTaB, KiaccHU(pUKAIKMSA YIIeBOAOB (MOHO-, JU- U TOJIHCAXapPHUIBI).
I'moko3a — mpocredmmii MOHOcCaxapu: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢du3nyeckre 1 XUMHUYECKUE CBOICTBA (B3aumozelicTBue ¢ ruapokcuaom meau(1l),
OKHCJICHME aMMHauyHbIM pacTBOpoM okcuga cepebpa(l), BoccranoBieHue,
OpO’KeHHE TIIOKO3bl), HAaXOXKIEHHE B MPUPOAE, NMpPUMEHEHHe, OHoJIoruueckas
ponb. dotocunTe3. PpyKTO3a KaK U30MEP IIIIOKO3bl. KpaxmMan u memirono3a Kak
IpUpoAHble NoiauMepbl. CTpoeHHE KpaxMmala M LEeUI0J03bl. Puznyeckue u

XMMHUYECKHE CBOICTBA Kpaxmaiia (THAPOIN3, KaUeCTBEHHAs PEAKLMs C HOI0M)

A3oTcoaepikalliie OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHCIIOTBI Kak aM(OTEpHbIe OpraHuYecKkue coeauHeHus. DPu3nuecKkue u

XMMHYECKHE CBOMCTBAa aMHHOKHCIOT (Ha mpumMepe riauiuHa). buonormueckoe




4.2

3HAa4YCHUE aMUHOKUCIOT. IlenTumnl
benkn Kak DOpUPOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepuunas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OeNKOB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THJIPOJIN3, ACHATYPalHs, KAYeCTBCHHbIC PEaKIMH Ha OCJIKH

BbicokOoMONEKyIIpHBIE COSMHEHMS

5.1
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OCHOBHbBIE TOHSATHS XUMHHM BBICOKOMOJIEKYJISIPDHBIX COEIUHEHHI: MOHOMED,
[IOJIUMED, CTPYKTYPHOE 3BE€HO, CTEIICHD MOIMMEPHU3ALUU, CPEAHAA MOJICKYJIApHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COCOUHEHMM —
MOJIMMEPU3ALUS U ITOJIMKOHICHCALIHS

OKCIIEpUMEHTAJIBHBIE METOJbl M3Yy4YEHHUS BELIECTB W HX IPEBPALICHUI:
O3HaKOMJIEHHE ¢ 00pa3LiaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAacc,

Kay41yKOB. HOJ’Iy‘ICHI/Ie CUHTCTUYCCKOI'O KaydyKa 1 PE3UHLbL

11 KIIACC

Kon
1

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

TeopeTnyeckrie OCHOBbI XUMUU

1.1

1.2

1.3

XUMHYECKUH dJIeMEHT. ATOM. SInpo aToma, M30TOMBl. DJIEKTPOHHAS 000JIOUKa.
DHEpPreTUYEeCKue ypoOBHH, MOAYPOBHU. ATOMHBIE OpOHUTANH, S-, p-, d-DIIEMEHTHI.
OcoOeHHOCTH pacmpeeNieHns dJIEKTPOHOB M0 OpOUTANSAM B aTOMax JIEMEHTOB

TNEPBbIX tIeT]i»IpéX NepruoaoB. 9J'IeKTpOHHa$I KOH(bHpraHHH aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux sneMeHnTos J1.1.
MengeneeBa. CBsA3b NepuOAMYECKOro 3akoHa M Ilepmoanueckold CUCTEMBI
xuMu4eckux eMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX HMH TPOCTBIX U CJIOXHBIX BEUIECTB IO TPYIIaM U TMEPHOJaM.

3HaueHHUE NEPUOANYCCKOro 3aKOHa B Pa3BUTHH HAYKH

Crpoenue BemiecTBa. XUMHUYECKas CBSI3b. BHABl XUMHUYECKOW  CBSI3U
(koBaJieHTHAsT HEMOJISIpHAsT W TOJSpHas, HWOHHAs, MeTauindeckas). oHbI:
KaTHOHBI U aHWUOHBI. MeXaHn3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUUYECKOW CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BonopoaHas cBs3b

1.4

BanenTtHoCTb. DnekTpooTpuLiaTeNbHOCTh. CTENEHb OKUCIIEHUS

1.5

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMICTBa
BEUICCTB OT THUNA KpUCTAUIMYEeCKOW peme€rku. IloHsTHe O AMCIEpCHBIX

cucremax. McTtuHHBIE T KOJUIOUJHBIC PaCTBOPEL. MaccoBas J0JIA BEIIECTBA B




1.6

1.7

pactBope
Kinaccudukanms HeopraHum4ecKux coeinHeHnit. HoMeHkiiatypa HeopraHum4ecKux
BEILIECTB
Xumuueckas peaxkuus. Krnaccudukanus XUMHYECKUX peakuui B
HEOPraHUYeCKOW M OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB,

3aKOH COXpaHCHUA U IMPEBPALICHUA SOHEPIUHU ITPHU XUMHUYCCKUX PCAKIUAX

1.8

CKOpOCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

OOparumble peakuuu. XHUMUYecKoe paBHoBecue. DakTOphl, BIMAIONIME HA

COCTOSIHUME XUMUUecKoro paBHoBecus. [Ipunmun Jle [llarense

1.10

2.1

2.2

QHGKTPOJ'II/ITI/I‘ICCKEIH Jucconuanms. CunpHple U ciiabble QJICKTPOJIUTEI. Cpezla
BOIHBIX paCTBOPOB BCHICCTB: KUCJIas, HeﬁTpa.]'IBHafI, menoyHas. Peakuyy HOHHOTO

oOMeHa
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hewmeramnsl. [lonoxxenne HemeramwioB B [lepuogudeckoi cucreMe XMMHUYECKUX
anementoB .M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOWCTBAa HEMETAJUIOB. AJUIOTPONHS HEMETAIIOB (HA IpUMeEpe KUCIOpO/ia, CEpHI,
docdopa u yrnepoaa)

XUMHUECKHE CBONCTBA BaXXHEWIIMX HEMETAIJIOB (TaJlOreHOB, Cepbl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COEAMHEHUH  (OKCHIOB,
KHCIIOPOACO/ICPKAIINX ~ KUCIOT, BOJOPOIHBIX coenuHeHwit). [IpuMeneHue

BOKHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

2.4

Meramnsl. Ilonoxenne merawioB B Ileproandeckoil cuUCTEME XMMHYECKUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3IIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasioB. Obuue ¢pusznyeckue cBoicTBa MetamioB. CIijiaBbl METAIJIOB.

DIEeKTPOXUMHUYECKUH Psi/i HANPSYKEHUHA METAJUIOB
XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAJUIOB (HATpUM, Kanuil, KajabluH,
MarHui, aJlOMUHUN, ITUHK, XpOM, JKele30, MeIb) W WX coeauHeHuid. OOmme

CHOCOObI MOTy4YeHHs MeTaUIOB. [IprMeHeHne MeTauioB B OBITY U TEXHHUKE

2.5

I'emetnueckas CBSI3b HCOPraHNYCCKUX BCIICCTB, IPHUHAMICKANIUX K Pa3JIMIYHBIM

Kj1accaM

XUMUS U )KA3HD

3.1

Ponp xumMum B oOeCredeHUH SKOJOTHUYECKOW, SHEPTeTHYECKOW W THIIECBOU
6€3OHaCHOCTI/I, paSBI/ITI/II/I MCAUIIUHBI. HOHSITI/IG (6] Hay‘-IHbIX METOAaxX ITO3HAHUA

BCIICCTB U XUMHUYCCKUX peaKqu/i
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[IpencraBnenus o0 OOIIMX HAYYHBIX MPUHLUIAX MPOMBIIUIEHHOTO MOTYYECHHUS
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BOXHEHIIMX BewecTB. UenoBek B MHUpPE BEUIECTB MU MATEPHAJIOB: BAXKHEUIINE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHOHHBIE MaTE€pUalIbl, KPacCKH, CTEKJIO,
KepaMuKa, MaTepualbl sl AJIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKHE U
MUHEpaJIbHbIC YI00pEeHUs

XuMUd UM 3J0pOBbE YEJIOBEKa: IpaBWJIa MCIOJIb30BaHUS JICKAPCTBEHHBIX

ImpernaparTros, IpaBujia 0€30I1aCHOTO MCITOJIL30BaHUS IIpenapaToB OBITOBOM XHMHH

B IIOBCEHEBHOU KU3HU
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