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PABOYASA ITPOT'PAMMA

yueOHOro npeamMera « Xummus» (0a30Bblii yPOBEHD)

st ooydaromuxcst 10 — 11 kmaccos



HOACHHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTeNbHONM MPOrpaMMbl CpEeAHEro oO0Iero o0pa3zoBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
oOpazoBarensHoM cTtanaapre COO, c¢ yuérom KoHuenuuu npenojaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHbIE OO0pa3oBaTeiIbHbIE MPOTPaMMBbl, U
OCHOBHBIX TOoNIOKeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuoa 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oOmielt crpaTteruy 00y4eHus, BOCIUTaHUS U Pa3BUTHS O0yUYaIOIIMUXCS CPEeICTBAMU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yabTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO MOJATOTOBKH
BBIMTYCKHUKOB.

XuMHuuyeckoe o0Opa3oBaHue, MoJIy4aemMoe BBINTYCKHUKAMHU
o01reo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS. HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTaloM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMMHYECKOro o00pa3oBaHUS. OTH ILEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, ((OPMUPOBAHUS MUPOBO33PEHHUS U O0IIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0 M TPHUPOAHON cpene. Peanusyercss xumuyeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeHero o0Imero oopa3oBaHMs CPEJACTBAMH y4eOHOTO
npeamera «XUMHUS», COAEpPKAaHUE U IOCTPOCHUE KOTOPOrO OMPEACIICHbl B
nporpaMMe MO XUMHUU C y4€TOM CHeUM(PUKKA HAYKH XUMHUHU, €€ 3HAYCHUs B
MO3HAHUU TPUPOABI U B MaTEPUATBbHOM XU3HU OOIIECTBA, a TaKXKEe C y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit denepanum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOMW ITUBUJIM3AINM, B CO3JaHUM HOBOW 0a3bl MaTe€pHaIbHON KYyIbTYpHI.
Ona BHOCHUT CBOH BKJaJa B (JOPMUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
OpUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCS B XMMHMHU Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIETO0 MHpA, OCO3HAHMS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTMU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYS ¢ APYTMMH €CTECTBEHHBIMM HAayKaMH, XMMUsS CTaJla
HEOTHEMJIEMOI YaCThI0 MHUPOBOW KYJIbTYphl, HEOOXOUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W KU3HU KaXJI0ro wieHa ooOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
co3yjaTesibHasg, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pElIeHHe



IJI00AJIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSI YEJIOBEYECTBA — ChIPbEBOM,
HSHEPreTUYEeCKOM, MUILIEBOM, FIKOJIOTMUYECKOI 0€30MaCHOCTH U OXPAHBI 310POBbSI.

B coorBercTBUM C OOIIMMU LEIAMH W NPUHIUIAMU CPEAHETO OOILEro
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHHs]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM Il BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMAa, MPOJOJDKECHUS
00pa3oBaHus B pa3IMYHBIX 00JACTAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHsS»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@ass W HeopraHuyeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJEp>KaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMA
3HAHUM M0 HEOPTaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XUMHUH) U
opraHuyecko xumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3YyUYECHUH
npenMera o0ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHMS BCEro MHOrooOpasus
BEII[ECTB HA OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPUM XUMUHU.

CtpykTypa coaepxkanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cHOpMHUpPOBaHA B MporpamMMe MO XHUMHH HAa OCHOBE
CUCTEMHOI0 TIOJIXO/la K M3YYeHHIO Yy4eOHOro Marepuana u o0ycloBJlieHa
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpeeIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XUMUHM BEIIECTBA
paccMaTpHUBAaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUM CTPOEHUS OPraHUYeCKHUX
COCIMHEHUN, a TaKkKe Ha YPOBHE CTEPEOXMMHUYECKHUX U AJIEKTPOHHBIX
NpelCcTaBleHut o CcTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB /10 CIOKHBIX OMOIOTMYECKH
aKTUBHBIX COEIMHEHMH. B Kypce oOpraHudeckoidl XWMHM TIOJy4arOT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa30BaHUs IEPBOHAYAIILHBIC
NPEJICTABIICHUSI O XUMHYECKOU CBSI3U, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEaKIIHH.

[lon HOBBIM yrjaoM 3peHHs B TpeaAMeTe «XUMHUS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl HW3Y4YEHHBI Ha YpOBHE OCHOBHOTO o00IIero oOpa3oBaHUA
TEOPETUYECKUA MaTepuall U (HAKTOJOTHUECKHE CBEJCHHS O BEIIECTBAX W
XUMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHudeckas
XUMHS» OOYYarOMIMMCSl TPEAOCTaBISETCI BO3MOXXHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJOJIOTMYECKUX TMO3ULIUH,
riyoke TOHSATh HMCTOPUYECKOE W3MEHEHHe (YHKIMA STOr0 3akoHa — OT
00001IaroIIe 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIIECH.

Enunas cucrtema 3HaHMM O BaXHEMIIUX BEIIECTBAaX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPHUMEHEHUHU, a TAKXKE O XMMHUYECKUX PEaAKUHUSX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX IpOTEeKaHus nomnojHsercas B Kypcax 10 m 11 xiaccos
AJIEMEHTAMH COJEPKAHUSA, HUMEIOUMMU KYJIbTYPOJIOTHYECKUI U MPUKIATHON
XapakTep. OTHW 3HAHHWS CIOCOOCTBYIOT TIOHMMAHHWIO B3aWMOCBSI3U XUMHUHU C
IpYTUMU HayKaMH, PAacKpbIBalOT €€ pojb B IMO3HABATEIIBHOW M MPAKTUYECKOU
NEATENIbHOCTU YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHUS K MPOIECCY



TBOpPYECTBA B O0JACTU TEOPUU U MPAKTUUYECKUX MPUIOKEHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U JUYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XMMHEH, KPUTHUYECKH OCMBICIMBATh MHGOpPMALUIO U
NPUMEHATh €€ I TONOJHEHUS 3HAHWUM, PEIIEHUS WHTEIUICKTYyalbHbIX U
AKCTIEPUMEHTATBHBIX MCCIIEIOBATEIbCKUX 3a7a4. B 1ie10M conepxanue yueOHOro
npeaMera  «XHUMHUS» ~ JAHHOTO  YPOBHS ~ WM3YyYEHUSI OPHUEHTHPOBAHO  HA
dbopmupoBaHue y oOydaromuxcs MHUPOBO33PEHUYECKONW OCHOBBI JJIsl TTOHUMAaHHS
dbunocopckux uaeH, TaKMX Kak: MaTepHalbHOE E€JUHCTBO HEOPraHUUYECKOTO H
OpraHUYeCKOro Mupa, OOYCIOBJICHHOCTh CBONCTB BEIIECTB HUX COCTaBOM H
CTPOEHHEM, I[I03HABAEMOCTh NPUPOAHBIX SBJICHUWA NYyTEM OSKCIEPUMEHTa U
pelieHrs TPOTHBOPEUUM MEXAy HOBBIMH (dakTaMud UM TEOPETUUYECKUMU
PEANOChIIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUH YKOJIOTHYECKUX TPoOseM, a
TaK)Ke MpoOJieM COEpEeKEHUsI YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX
TE€XHOJIOTUM U MaTEpUaOB.

B mnnaHe pemeHus 3agad BOCHUTAHMWS, PAa3BUTHS MW COIMATIM3AllUU
0o0ydJaromuxcs TPUHATHIE MPOTPAaMMON MO XUMHHU TMOJIXOABl K OINPEIeTICHUIO
COJIepKaHMs M TIOCTPOSHUSI TpeaMeTa MpeaycMaTpuBaroT (HOpMUpPOBAHHE
YHUBEPCAJIbHBIX YYE€OHBIX JCHCTBHM, UMEHOMMX 0a30Boe 3HA4YCHUE IS
pa3IMUHBIX BHJIOB JIEATECIIBHOCTU: pEIIeHUs TmpoljieM, TOWCKa, aHalu3a W
00paboTku nHGOpMaAIUU, HEOOXOAUMBIX JJII TPUOOPETEHUS OTBITA TPAKTUYECKOM
U HCCIIEIOBATENIbCKON NIESITENBHOCTH, 3aHUMAIOIIEI Ba)KHOE MECTO B IO3HAHUH
XUMUHU.

B mnpaktuke mnpenojaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOT'O OOIIEro
o0Opa3oBaHus, TaK U Ha YPOBHE CpelHEro o0iiero o0pa3oBaHus, MpU OMpeIeICHUN
COJIEpKATEIbHOM XapaKTEPUCTUKU LEJed W3Y4YeHHs MpeIMeTa HalpaBJICHUEM
NEPBOCTENICHHON 3HAYMMOCTH TPAIULIMOHHO NpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKOM HayKd KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NEATEIIbHOCTU YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJMYECKON TOYKH 3PEHUS TaKOW MOAXOJ K OMNPENCICHUIO LEJIEH H3YYCHUS
IpeMETA SIBJIETCS BIIOJIHE ONPABAAHHBIM.

CornacHo AaHHOM TOYKE 3pPEHHUS TJABHBIMU LEISMH H3Y4Y€HHUs MpeameTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 xJ1.) siBsIIOTCS:

e (QopMHpOBaHHE CHCTEMbl XHMHYCCKHX 3HAHUH KakKk  BakKHEHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPAa, B OCHOBE KOTOpPOWU
JeXaT KIIOYeBble TOHATHS, (DyHIaMEHTAIbHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE $SI3bIKA HAyKH, YCBOCHHE W IOHMMAHHE CYIIHOCTH JIOCTYITHBIX
00001IIeHnII MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOpPHUEH
UX Pa3BUTHUA U CTAHOBIICHUS,

e (opmupoBaHHe U pa3BUTHE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XHUMHYECKUX PEaKIUid, HEOOXOMUMBIX IS MPHOOPETCHUS
YMEHHI OpPUEHTHPOBATHCSI B MHUPE BEIIECTB M XUMHUUYECKHX SIBJICHHM,
HMMEIOLINX MECTO B MPUPOJIE, B TPAKTUUECKON U ITOBCEAHEBHOM KU3HU;



e pa3BHUTHE YMEHUU U CITIOCOOOB JACATEIBHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSCHCHHEM XHMHUUYECKOTO O3KCIEPUMEHTAa, COOJIOCHUEM IPaBUII
0e30MacHOro oOpanieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, comepxaTelbHasi XapaKTePUCTHKA LeJIeH U 3a/1au U3ydCHUsI
MpeaMeTa B MIPOrpaMMe 10 XUMHUH YTOYHEHA W CKOPPEKTUPOBAaHA B COOTBETCTBHHU
C HOBBIMHM IIPHOPUTETAMH B CHCTEME CpeaHero ooOmiero odpazoBanus. CeroaHs B
MPETNoJJaBaHu ~ XUMHH B OOJIbIIEH  CTENMEHH OTHAETCS  MPEANOYTECHUE
MPAKTUYCCKONH KOMIIOHGHTE COJACp)KaHUsS OOYy4YCHHS, OPHUCHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0011€00pa30BaTeIbHOM OpraHU3alliy, BIAJCIONIETO HE
HAaOOpOM 3HaHWH, a (PYHKIIMOHAJIBHOH TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMCHHUSAMHU aKTUBHOTO TIOJYYCHUS 3HAHWM W TMPUMCHCHHS WX B PEabHOM KU3HU
JUTSL pEIICHUS TTPAKTUYCCKUX 3a/1a4.

B cBf3M ¢ 3TUM mNpu H3YYCHUH TMpeaMeTa «XHMHS» JOMHHHUPYIOIICE
3HAa4YeHHE MPUOOPETAIOT TaKKeE IeNIN U 3aa49H, KakK:

ajanTamnys 00y4JarouuXxcsl K YCJIOBHSIM JUHAMHYHO Pa3BHBAIOLIETOCS MUpa,
dbopMHUpOBaHWE  HWHTEUICKTYyaJlbHO  Pa3BUTOH  JMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITCIBHOMY TPHHITHIO T'PaMOTHBIX
PEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYaIUSAX, CBI3aHHBIX C BEIICCTBAMH M HX
IPUMCHCHHUEM;

dopMupoBaHUE Yy OOYYarOIIMXCS  KJIFOYEBBIX HABBIKOB  (KJIFOYECBBIX
KOMIICTCHIINI), WMCIOIINX YHHUBEpPCAIbHOE 3HAU€HUE /I pa3IUYHbIX BHUIOB
JESTENLHOCTH: PElICHHs MpOo0JieM, TIOMCKa, aHalu3a U o0paboTKu MH(pOpMAINH,
HEOOXOJMMBIX Il TPUOOPETEHHUsS] ONbITa JEATEIBHOCTH, KOTOpas 3aHUMAacT
BAXHOE MECTO B I[IO3HAHUM XHMHH, a TaKKe [UIsl OIEHKH C TO3UIUH
DKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIMSHUS BEIIECTB W XUMHYECKHX
IPOIIECCOB HA OPTaHW3M YEJIOBEKA U IPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIBHBIX M TBOPYECKHX
CIOCOOHOCTEH 00YyJarONUXCs: CIOCOOHOCTH CaMOCTOSITEIIbHO TPHOOPETATh HOBBIC
3HAHUS 110 XHMHUU B COOTBETCTBHUH C XKU3HEHHBIMU IMOTPEOHOCTSAMH, UCIIOIB30BATh
COBpeMeHHbBIE MH()OPMAIIMOHHBIC TEXHOJIOTUH IS TIOMCKA M aHaliu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHON MH(DOPMAIIUU XUMHYECKOTO COJIEP KAHMS;

dbopMupoBaHUE U pa3BUTHE Y OOYYAIOMIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIJICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOUMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWW U TPOBEICHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCTIMTAaHWE Yy oOOydalmuxcs yOeKIEHHOCTH B T'yMaHHCTHYECKOU
HAIPAaBICHHOCTH XWMHH, €€ BaXXHOW POJHM B PEIICHUU TIOOATBHBIX TPOOIeM
PAIMOHAIEHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHHS YHEPTETUIECKUX PECYPCOB U
COXpaHEHUSI TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTO
OTHONICHWS] K TPUPOJEC U CBOEMY 3J0POBBIO, a TaKkKe MPUOOPETEHUS OTBITA
WCIIOJIb30BAHUS TIOJYyYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX PEHICHUA B
CUTYaIUsX, CBA3aHHBIX C XHMHUYECCKIUMU SBIICHUSIMH.



B yueOHOM mnaHe cpenHero o0miero oOpa3oBaHUs MNpPEeAMET «XHUMUS»
6a30BOTr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHoW obmactu «EcTecTBeHHO-HAYYHBIE
IPEIMETBI».

OO611ee ynco 4acoB, OTBEAEHHBIX ISl M3YUEHHUS] XMUMUH, Ha 0230BOM YpOBHE
cpeaHero oo61ero 0opa3zoBaHusi, COCTaBIsIET 68 YacoB:

B 10 ximacce — 34 gaca (1 gac B Henen),

B 11 xmacce — 34 gaca (1 gac B Hezemo).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKO XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MOJY4YEHUN HOBBIX BEIIECTB U MaTepUAIOB. Teopusi CTPOCHUS OpPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE Mo0XkeHUsl. CTPYKTypHbIE€ (POPMYJIIbI
OpraHM4YecKuXx BemecTB. ['omosorusi, wu3omepusa. XHUMHUYECKas CBA3b B
OPraHNYEeCKUX COCAUHECHUSIX — OJJUHAPHBIC U KPATHBIEC CBA3U.

[IpencraBnenne o kiaccudukaluu opraHnueckux BeriecTB. HomeHnknaTtypa
OpraHUYeCKUX COCIMHEHUN (CUCcTeMaTHyecKas) W TPUBHAIBHBICE Ha3BaHUS
BAKHEHIINX MPEJICTABUTEIICH KIIACCOB OPTaHUYECKUX BEIIECTB.

ODKCMEPUMEHTAIbHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaIlCHHUIL:
O3HAKOMJICHHE ¢ oOpa3laMu OpraHWYeCKHX BENIECTB W MaTepHaJlaMu Ha HUX
OCHOBE, MOJICTUPOBAHNE MOJICKYJl OpPraHWYECKUX BEIIECTB, HAOIIOJICHHE U
ONHUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEILIECTB
Ipy HarpeBaHuu (TIaBJIeHUE, OOYTIIMBaHUE U TOPEHNE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUH psia. MeraHn U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuy 3aMelleHus] U TOPEHUs), HAXOXJIEHHWE B TMPHUPOJIE, MOIyYeHUEe W
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuMu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallUM, OKUCIEHHUS U
MNOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MmeTunOyranueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuusi nmojuMepusauuu). [lomydeHne CUHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U1 OCOOCHHOCTH CTPOEHHMSI, TOMOJIOTUYECKUH Psll. ALIETHIICH
— TMPOCTEHUIINKA TPECTABUTETh AJIKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMU TUIPUPOBAHUS, TAJIOT€HUPOBAHUS, TUApaTAIUH,
TOPEHHUS] ), IOJTYyYEHUE U IPUMEHEHHUE.

Apensbl. benszon: coctaB, ctpoeHue, (puandeckne W XUMHYECKHE CBOMCTBA
(peakuuu TaJloreHupOBaHUS W HUTPOBAHUSA), MOJy4YeHHE U MpUMEHeHue. 1oryon:
cocmas, cmpoeHue, usuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2A/I02EHUPOBAHUST U HUMPOBAHUA), NOAyYeHue u npumeHenue. TOKCUUHOCTD
apeHoB. ['eHeTMuecKkas CBA3b MEXIY YIVIEBOJAOPOJAMH, MNPUHAMJICKANUMH K
Pa3JIMYHBIM KJlaccam.

[IpuponHble MCTOYHUKM YTIAE€BOAOPOAOB. lIpupoaHblii ra3 M IOIyTHBIE
HedTsubie ra3el. HedThr u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTH:



MEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTaquTH4ecKui), nuponu3. I[IpoaykTel
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTA U B ObITy. KaMeHHbII
YToJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HMX IPEBPALLICHUM:
O3HaKOMJIEHME C 00pa3lamMu IJJacTMAcC, Kay4yKOB M PE3UHBI, KOJUICKIUH
«Hebtb» u  «Yroiby, MOJIEIUPOBAHHE  MOJIEKYJ  YIVIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHNE NPAKTUYECKON pabOThl: MOJYYEHHE STUIICHA
Y U3y4YECHUE €TO CBOMCTB.

PacuérHble 3anaum.

Bbluncienuss 1o ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOIO BEIIECTBA WM MPOJAYKTA PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIUH ).

Kuciopoaconep:kamue oprann4ecKue coeIMHEHHA

[IpenenbHple OQHOATOMHBIE CIOHMPTBI. METaHON W 3TAHOJN: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBAa (pEeakluu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOPEHUE), NpPUMEHEHHE. BOIOpOOHBIE CBSA3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIA M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJHUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHME CBOMCTBAa (B3aMMOJACHCTBHE CO MICJIOYHBIMU
MeTaJlJlaM{, KaueCTBEHHas peakiusi Ha MHOTroaTOMHbIE crupThl). JleiicTBue Ha
opraHu3M 4yenoeka. [[puMeHeHue rimineprHa U dTUICHTJTUKOJIS.

@deHo: CTpOGHHME MOJEKYNbl, (U3UYECKHUe U XUMUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpnerunpl U kemowusl. Dopmanbpleruj, aleTAIBIETUI: CTPOCHHE,
¢usznyueckre U XMMUYECKHE CBOMCTBA (pEaKIMH OKUCICHUS M BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), IOJYYECHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeJebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCyCHasi KHCIIOTBI: CTPOCHUE, (PU3MdYecKue U XUMHUYECKHE CBOMCTBA (CBOICTBA,
oOmrue Uil Kiacca KUCIOT, peakuus 3TepuuKaium), MoIydeHue 1 IpUMEeHEeHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIM BBICIINX KapOOHOBBIX
KHUCJIOT. MbLTa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOLIEE IeHCTBUE.

Cnoxuble >(QUpbl Kak TPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['miaponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb JKUPOB.

VYrneBonpl: coctaB, KiaccuuKanus ~— yrieBoioB  (MOHO-, JU- H
nonucaxapubl). ['1oko3a — npocTennii MOHOCaXapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKUEe U XUMHUYECKHME CBOMCTBa  (B3aMMOJEHCTBHE C
runpokcuom Mmeau(ll), oxuciaernne ammuadHbiM pacTBOpoM okcuma cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKIEHUE B MPUPOJE, NMPUMEHEHUE,
ouonornyeckas posib. @orocunTe3. OpyKTo3a KaK H30MEP TITFOKO3HI.

Kpaxman u nemnono3a Kak NpupojHble mosuMepbl. CTpoeHue Kpaxmaina U
HEeUt0NI03bl.  PU3NUEecKMe W XMMHUYECKHE CBOMCTBAa Kpaxmaina (THApOJIN3,
KaueCTBEHHAsl PEaKIUs C HOJIOM).




OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
MpOBeJICHNEe, HAOIIOJICHHE W OIMUCAHHE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCJICHHE HTaHOJA
okcugom Menu(ll)), MHOroatoMHbBIX CHUPTOB (B3aUMOJACIHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummomeicTBHE Kpaxmalia C HOJIOM),
MIPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaum.

Bbluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 0O0BEMa,
KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcoepxKaliue OpraHnueckue CoeIMHEHUS.

AMMHOKHUCIIOTBI KaKk aM(oTepHble OopraHuyeckue coeauHeHus. Ouznueckue
U XUMUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpuUMepe TIUIMHA). buonoruueckoe
3HAYCHUE aMUHOKHUCIIOT. [lenTump.

benku kak mnpupoaHBIE BBICOKOMOJIEKYJSpHbIE coeauHeHus. [lepBuuHas,
BTOPUYHAS M TPETUYHAs CTPYKTypa OeIKoB. XHWMHUYECKHE CBONCTBAa OEJIKOB:
TUAPOJIU3, JICHATypalusl, KaYeCTBEHHbBIE PEaKIIUU Ha OCIIKU.

DOKCIEpUMEHTAJIbHBIE METOAbl HW3YUCHMsI BEIIECTB W HMX IPEBpaIlCHUN:
HAOJII0/IEHNE W OTMCAaHUEe JEMOHCTPAIMOHHBIX OMBITOB: JeHATypalus OCIKOB MpH
HarpeBaHUMU, IBETHBIE PEAKIIUU OEIIKOB.

BricokomoJieKkyJIsIpHbIE COeAMHEHUSA

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEAHSS MOJIEKYIISIpHAS
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALIUS.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJICHHE C oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4YyKOB.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMETHBIX CBA3€U MPU U3yYEHUU OPraHUYECKOU XMMHUU B
10 xmacce OCYIIECTBISETCS UYepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHBIX MOHSATHUI, TaK WM MOHSATUN, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKIIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOPHsI, aHAJIW3, CHHTE3, KiIacCUpUKAIU, IEPHOJUIHOCTh, HAOIIOACHHE,
HU3MEPEHUE, IKCIEPUMEHT, MOAECIUPOBAHUE.

®dusuka: MaTepusi, JHEprusi, macca, aToM, OJJIEKTPOH, MOJIEKYya,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (PU3NYECKHUE BEIUYMHBI U €IMHUIIBI UX U3MEPEHUS.

buonorusi: kimerka, opranmsMm, Omocdepa, oOMEH BeHECTB B OpraHU3ME,
dboToCcHHTE3, OMOJIOTMYECKH aKTHUBHbIE BeliecTBa (OENKH, YIJIEBOIbI, KHUPHI,
(dbepMeHTHI).



['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOIMAeMble, TOIUIUBO,
peCypCHI.

TexHonorusi: NUIIEBBIE MPOIYKTbI, OCHOBBI PAlMOHAIBHOTO MUTAHUSA,
MOIOIIUE CPENICTBA, JEKAPCTBEHHBIE U KOCMETUUECKHUE MPENapaThl, MaTepuaibl U3
WCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XuMuueckud anemMeHT. AtoMm. Sapo aroma, W30TONBL. ODJNEKTPOHHAs
000J104YKa. DHEPreTUYECKUE YPOBHHU, MOMYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesieHUs] 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTypaLHsi aTOMOB.

[lepuoanueckuii 3axkoH u [lepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
1. 1. MenneneeBa. CBsi3b MEPUOANYECKOTO 3aKoHa U [leproandeckoil cUCTEMbI
xuMu4deckux aneMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHMS CBOWCTB XUMHUYECKUX DJIIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOXKHBIX BEUIECTB MO TpyHnaM U IEepPUOJAM.
3HaueHUE NEPUOINYECKOTO 3aKOHA B Pa3BUTHUU HAYKH.

Crpoenue BemecTBa. XHUMHUYECKass CBA3b. BHIbI XUMUYECKOW CBSI3H
(xoBaJIeHTHAs] HEMOJSIpHAs M TOJSpHAsl, MOHHAs, MeTajuinyeckas). MexaHU3MbI
o0pa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHblil). BomopoaHass cBs3b. BaneHTHOCTb. ONEKTPOOTPULIATENBHOCTD.
Crenenb okucnenusi. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHs.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[lonsiTue 0 nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOWJIHBIE PAacCTBOPBIL.
MaccoBas 10Jis BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Homenkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIIUX K PAa3JIMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Kiaccupukanus  XMMHUYECKHMX — PEaKIHd B
HEOPraHMYECKOM M OpPraHUYeCKOW XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3nuHbIX (pakropoB. OOpaTumble
peakuuu. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipuanun Jle [laTense.

DnekTponauTuyeckas aquccouuanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.

OKuCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.



DKCIIEPUMEHTANBHBIE METOJbl M3YYCHHUS BEIIECTB W MX MNPEBpALICHUMN:
nemoHcTpauus Tabmun «llepuoaunyeckas cuctema xumudeckux snementos . .
MenneneeBay, U3ydeHUE MOJENed KPUCTAUIMUECKUX PEHIETOK, HAOMIOICHUE U
OMHUCaHUE AEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEePOKCHUIa
BOJIOpPO/ia B MPUCYTCTBUU KaTAIN3aTOPa, ONPEAECICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOUIbIO YHHMBEPCAJIBHOIO HWHIUKATOpa, pEeakUud HOHHOTO OOMeHa),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusiHue pa3iauyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIANY.

Pacuérnsbie 3anaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEaKkUuii, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJIB30BAHUEM IOHSATUSI «MacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMust

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumudeckux snemeHToB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
®dusnyecKkue CBOWCTBA HEMETALIOB. AJIIOTPONUS HEMETAUIOB (HAa TpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XHUMHUYECKUE CBOMCTBA BAXKHEHIIUX HEMETAJUIOB (TalloTE€HOB, CEphI, a30Ta,
dochopa, yrmepoga U KpeMHHs) W HMX  COCAMHEHUW  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprmMeHeHne BaXXHENIIUX HEMETAIJIOB U UX COCTUHECHUN.

Mertamnel. [lonoxenne meraiuioB B Ilepuonnyeckoit cucreMe XUMHYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX 000JI0UEK
atomMoB MertajuioB. Ob6mue ¢uzndeckue coiictBa MetaioB. CIijiaBel METaJIIOB.
DIIEKTPOXUMUUECKUIN PsiJl HANPSIKEHUN METAJIIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIIMX META/UIOB (HATPHM, Kalul, KaJbIUH,
MarHui, aTlOMUHUM, ITUHK, XpOM, JKEJI€30, MEJIb) U UX COCTMHCHMUIA.

OO6mue crmocoObl MoydeHUsT MeTauioB. IIpuMeHeHre MeTallloB B OBITY U
TEXHUKE.

OKCNEPUMEHTAIBHBIE METOJbl HM3yUYE€HHUS BEIIECTB W UX MPEBpAILCHUN:
M3ydeHHe KOJJIeKIMH «MeTamibl W CIJIaBb», 0Opa3llOB HEMETAJUIOB, PEIICHHE
HKCIIEPUMEHTATBHBIX 3a/1ad, HAOJIOJIEHUE U OIKCAHUE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCHIA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U 1IEJI0YEel, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuétHrlie 3agaun.

PacuéTter maccel BemecTBa Wi 00BbEMA Ta3o0B MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIICCTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJHO
13 BEIIECTB UMEET MTPUMECH.

XuMHA U )KU3Hb

Ponp xumuu B o0ecriedeHUM IKOJOTHYECKOM, IHEPreTUUeCKOW M TMUIINEBOU
0€30MaCHOCTH, Pa3BUTUU MEAUIUHBI. [loHSATHE O Hay4yHBIX METOJAaX IMMO3HAHUSA
BEIIECTB U XUMUYECKUX PEAKIUN.



[IpencraBnennss 00 OOMIMX HAYYHBIX NOPUHIUIAX TPOMBIILICHHOTO
MOJIYYECHUS BAXKHEUILINX BEIIECTB.

YemoBek B MHUpPE BEUIECTB M MATEPUAIOB: BAXHEUIIHUE CTPOUTEIIBLHBIC
MaTepualibl, KOHCTPYKLUHMOHHBICE MAaTEPUANIbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepUaNIbl U1 JJIEKTPOHUKH, HAHOMAaTEpHUalbl, OPraHUYECKUE U MHUHEPAJIbHBIE
yIno0peHus.

XUMHUSL U 3J0pPOBbE 4YEJIOBEKA: IPABUWJIA MCIIOJNb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia OE30MaCHOT0 UCIIOJIB30BAHUS MPENapaToB OBITOBOW XUMHUHU
B NOBCEIHEBHOM KM3HU.

MexrpeaMeTHbIE CBA3U.

Peanuzanus ~ MeXnpeaMETHBIX  CBsI3€ MpU  M3yYeHUH OOWEed u
HEeopraHmyeckoi xumuu B 11 Kiacce oCyIIeCcTBIAETCS Yepe3 UCTOJIb30BAHUE KAK
OOIIUX ECTECTBEHHO-HAYUYHBIX TMOHATHUH, TaK W TIOHSATUN, SBIISIONIUXCS
CUCTEMHBIMH JJISl OTJAEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHajgu3, CHUHTE3, KiIacCU(pUKalus, TMEePUOAUIHOCTb, HAOIIOACHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusznka: Matepus, IHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HUOH,
U30TOIl, PaJMOAKTUBHOCTb, MOJIEKYJIA, SJHEPTETUUECKUN YPOBEHbB, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PM3MYECKUE BEIWYUHBI U CAUHUIIBI UX
U3MEPEHUsI, CKOPOCTb.

buonorusi: kineTka, oOpraHusM, OJKocHcTema, Ouochepa, Makpo- W
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OPTaHU3ME.

I'eorpadus: MmuHEpasbl, TOPHBIE MOPOJIBI, MOJE3HBIE UCKOIIaeMble, TOTUIUBO,
peCypCHhl.

TexHoJIOrrs: XUMHUYECKasi MPOMBIIIICHHOCTh, METALTYPrus, TPOU3BOJACTBO
CTPOUTEIIBHBIX MaTE€PHUaJOB, CEJIIbCKOXO3IMCTBEHHOE IPOU3BOACTBO, IHIIEBAs
IPOMBIIIJICHHOCTh,  (hapMalleBTUYECKasl  MPOMBIIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHUX TMPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pHUAJIOB,
3JIEKTPOHHAs IPOMBIIIJICHHOCTh, HAHOTEXHOJIOT U H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM cpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJMETHbIM M TMpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOWM  JJist
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESATEIBLHOCTHBIM IMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUS» Ha YPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIOIIUMHUCS POCCUMCKON TpaxKAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPEAEIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TPaJUINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCs PYKOBOJCTBOBAaTHCA B CBOEH
JEATeIIbHOCTH I[€HHOCTHO-CMBICJIOBBIMU yCTAaHOBKAMH, MPUCYIIUMH IIEJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KU3HECHHBIEC IIJIAHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOCHMS NIpeamMeTa «XUMHUS» JTOCTUTAIOTCS B
€ANMHCTBE Y4YeOHONM M BOCHUTATENBHOW JCSTENIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMU POCCUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TIOBEJACHHS,  CIOCOOCTBYIOIIMMH  Ipolieccam
CaMOITO3HAHMS, CAMOPA3BUTHA W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OIBITA TIO3HABATEIBHON M MPAKTHYECKOW JEATETHbHOCTH
OoOy4JaromuXxcs M0 peaqu3aiiy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpa:xaaHCKOTrO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SI3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIbHOCTA IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU yUEOHBIX W TMO3HABATEIBHBIX 3aJ1a4, BBHIMIOJTHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh W MNPUHUMATh MOTHBBI, HAMEPEHUs, JOTHKY U
apryMEHTbI JPYTUX IMPU aHAIU3€ PA3JIMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;



2) IaTPUOTHYECKOI0 BOCIIMTAHUA

IIEHHOCTHOT'O OTHOILIEHHS K HCTOPUYECKOMY U HAYYHOMY HAacCJEAUIO
OTCYECTBCHHON XUMMH;

YBaXEHUSI K MPOIEeCcCY TBOpPUECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
MPUMEHEHHUSI XMUMHUHU, OCO3HAHHUS TOTO, YTO JOCTIKCHHUS HAyKW €CTh Pe3yibTaT
JUIMTENIBHBIX ~ HAOMIONEHUHM, KPOMOTJIMBBIX OJKCIEPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSTHHOTO TPy YYEHBIX U MPAKTUKOB,;

UHTEpeCa U II03HABATEJIbHBIX MOTHBOB B TMOJYYCHUH U IMOCJEIYIONIEM
aHanau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MMOBEACHUS;

CIOCOOHOCTU OIIEHMBATh CUTYAIlMU, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha MOPaJbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBApHIICH C
MO3UIIMA HPABCTBEHHBIX M TIPABOBBIX HOPM U OCO3HAHME TIOCIEICTBUH ITHUX
MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHMsI IIEHHOCTEeW 370poBoro W Oe3omacHOro oOpa3a JKH3HU,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/10POBBIO;

cOOJIFO/ICHUST TIpaBUJI OE€301aCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
NOBCEITHEBHOM KM3HU U B TPYAOBOM IESATEIbHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJ HWHAWBUAYAIBHOTO M  KOJUIEKTHBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (yMOTpeOiaeHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIE0BATEIbCKOM
JESTENBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  APYrHMX BHJIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3YUYeHHUI0 Mpodeccuil pa3IudHoro poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyAa U pe3yJibTaTaM TPYJI0BOW JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHOM TpaeKTOpUHU
oOpazoBanus, Oymymieit mpodeccun u peanu3anud COOCTBEHHBIX JKM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) PK0JI0OrM4eCcKOro BOCIIMTAHMS:



HKOJIOTHYECKHU 11eJIeCO00pPa3HOro OTHOUIEHUS K MPUPOJIE, KaK HMCTOUYHHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAaHUS TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX MpoOJIeM, BIUSHUS
HKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJIHON U COLIMAIBHOM CPEJibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWXKEHUM XUMHHM IS
pelIeHns BOPOCOB PAllMOHAIBHOIO PUPOAONOIb30BaHNUS;

AKTUBHOT'O HENPUATUA JEUCTBHM, TMPUHOCAIIMX BpEd OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHsS MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJIOTHYECKUE
MOCJIEICTBUS NMPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmnbITa NesTENbHOCTU AKOJIOTUYECKON HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
NpaKkTUKEe, CIHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHON MTPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
(GopMHUpPOBaHUHU PAIMOHATIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
NpEe/ICTaBIIEHUsI 00 OKPYKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJbI U YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U pelieHuu MpoOJieM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIPaBJIEHHOCTH WM BAXKHOW pOJIU B
CO37IaHUM HOBOM 0a3pl MaTepUANIBHOU KYJIBTYPhI, pEHIEHUU TI00adbHBIX POOIeM
YCTOWYHMBOTO Pa3BUTHUS YEJIIOBEYECTBA — CHIPhEBOM, SHEPTETUUECKOM, MUIICBON U
HKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHM
YCIEIIHOTO TpyJa U SKOJOTUYECKH KOMQOPTHOM JKU3HM KaXIOTo YJIeHA
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMaHUs CYHIHOCTH METOJIOB
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIHM3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAayyHbIX ()aKTOB U HMEIOIIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpeCa K MO3HAHUIO U UCCIIE0BATEIbCKON 1S TEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHMI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K OCOOCHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHOU
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yNbTaThl OCBOCHUS y4eOHOTrO MpeaMera «XuUMHus» Ha
YPOBHE CPEeIHETO 00111eT0 00pa30BaHUs BKIIIOYAOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHHUSA  OOYYaIOLIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIPEeIMETHbIC) OOICHAYYHbIE TOHATHUS, OTPaKAIOIINe
[EJIOCTHOCTh HAYYHOH KapTUHBI MHpa H CHEHUPUKYy METOIOB TO3HAHUS,
HCTIONb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO, SHEPTHs, SBICHUE,
MpoLece, CUCTEMAa, HAYYHbIA (PakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yYHHUBEpCaIbHBIE yueOHbIE ACHCTBUs (TO3HABAaTEIbHBbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHuE (G yHKUIMOHATBHOM
IPaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnXCs;
CIIOCOOHOCTb oOyuaromxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEpCaJbHbIC yueOHbIE
JNEUCTBUA B TTO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yabTaThl OTPAXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JIEHUCTBUSIMU.

OBJajnenue YHUBEPCAJIbLHBIMHU Y4eOHBbIMH NMO3HABATEJbHbIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYecKHe AeHCTBUS:

CaMOCTOSITEIbHO  (OPMYJNHMpPOBaTh M aKTyaJu3UpoOBaTh  IpodiieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeisaTh LEJIH JESATEIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJbTATHI ICTEIBHOCTH C NMOCTABICHHBIMU LICJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUU MPHUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEpPHbIC TMPU3HAKK TOHATUNW W yCTaHABJIMBATh MX B3aMMOCBS3b,
UCITOJIH30BaTh COOTBETCTBYIONINE MOHATHS JIJII OOBSICHEHHUS OTACIBHBIX (PAaKTOB H
SIBJICHUM;

BBHIOMPATh OCHOBAaHMS W KPUTEPUU [UJIA KIACCH(PUKAIIMK BEIIECTB H
XUMHWYECKUX PEaKIU;

yCTaHABIWBAaTh IPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, JEIYKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B paccMaTprUBacMbIX
SBJIICHUAX, (DOPMYJIUPOBATH BBIBOJIBI 1 3aKITIOUCHHS;

MPUMEHSATh B MPOIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUH CUMBOJNYECKUE
(3HAKOBBIC) MOJICNIH, TPEOOPA3OBBIBATh MOJIEIBHbBIC MPEICTABICHUS — XUMUYECKUU
3HaK (CHMBOJI) DJJIEMEHTa, XUMUUecKkas Qopmysa, ypaBHEHHE XUMHYECKOMN
peaKkiui — TpPU PEHICHUH YYEeOHBIX IMO3HABATEIbHBIX W IMPAKTUUYECKUX 3aj]ad,
MPUMEHATH HAa3BaHHBIC MOJIEIbHBIC MPEACTABICHHS JJIsl BBISIBICHHUS XapaKTePHBIX
MPU3HAKOB U3Y4YaE€MBbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a30BbIe HcCCIeI0BaATEIbCKHE IEHCTBUSA:



BJIQJICTh OCHOBAaMH METOJOB HAy4YHOTO ITO3HAHMS BEIIECTB U XUMHYECCKUX
pEaKLHnii;

(GbopMyTHpPOBATh LU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSTEIBHO C(HOPMYIUPOBAHHBICE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3bI IO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOTO IUIAHUPOBAHUS U  TPOBEICHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOATh 332 XOIOM
mporecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €T0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIeHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB MCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTaHHOW padoTe;

NpHOOPETaTh OMBIT YYCHUYCCKOW MCCIICIOBATEICKOH W TPOSKTHOU
JESATEIBHOCTH, TPOSBISATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7a4, NPUMEHCHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUSI.

3) paboTa ¢ unpopMmaumeii:

OPUCHTUPOBATHCA B PA3IMYHBIX HCTOYHHMKAX WHPOpManuu (Hay4dyHO-
NOMYJISIpHAsl JIMTEpaTypa XHMHYECKOTO COJCpI)KaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh WH(OPMAIUIO Pa3IMYHBIX BHJIOB U (OpM
IpeJICTaBIICHUS, KPUTHYCCKU OIICHHBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEUUBOCTD;

(dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh Pa3IMYHbIE METOABI MPHU TOUCKE U
orbope wuHpOpMaIUK, HEOOXOAUMON IS BBITIONHEHUS y4eOHBIX 3ajad
OTNpeeIEHHOTrO TUIIA;

npUOOpeTaTh OMNBIT MCIOJIB30BAHUA HMH(POPMALUMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3INUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETIbHO  BBIOMpATh  ONTHUMAJIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopManuu (cXeMbl, TpaduKH, THarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBE CpeICTBa Mpu pabore cC
XUMHYECKOW WHGPOpMALMe: MPUMEHSATh MEXIpeaMeTHble ((du3nueckue u
MaTeMaTUYEeCKre) 3HAKU U CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpPHI, HOMEHKIATYPY;

UCIIONIb30BaTh W  MpPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HATJISTHOCTH.

OBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMM

3a/1aBaTh BOIIPOCHI TIO CYIIECTBY OOCYXIaeMOMl TeMbl B XOJ€ IUAIoTa W/Uiu
JTUCKYCCHH, BBICKAa3pIBaTh  WJeH, (QOPMyTHpOBaTH CBOM  NPEIJIOKCHHUS
OTHOCHUTEIHHO BBITIOJIHCHHSI TIPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pPEe3yJIbTaTOB IMO3HABATEIHLHON EATEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIHHO HJIM COBMECTHO CO CBEPCTHHUKAMU MPHU BHITIOTHEHUN
XAMHYECKOTO JKCTIEPUMEHTA, MPAKTUIECKONH pabOThl MO MCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peaTH3allii y9eOHOTO MPOeKTa M (HOPMYIHUPOBATH BBHIBOIBI
M0 pe3ysbTaTaM TPOBEIEHHBIX HCCICAOBAHUN MYyTEM COTIACOBAHUS TIO3UIUN B
X0J1e 00CYXX/IeHUsI 1 0OMeHa MHEHHUSIMH.



OgyaieHUe YHMBEPCAJIbHBIMH PeryJTHBHBIMU AeHCTBHUAMM:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYHIECTBIIATH CBOIO I103HABATEIbHYIO
HESTENbHOCTh, ONpeaensas €€ Lelu M 3aJadd, KOHTPOJIMpPOBaTb M IO MeEpe
HEOOXOIUMOCTH KOPPEKTHPOBATh MpejaraéMblii ajJrOpUTM JEUCTBUN MpHU
BBINIOJIHEHUM YYEOHBIX U HCCJIEAOBATEIbCKUX 3a/Jad, BbIOMpaTh Haubosee
3¢ (exTUBHBIN crmoco0 HMX pemeHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOAHAJIU3a
Y CaMOOIICHKH.

HPEAMETHBIE PE3YJBbBTATDBI
10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XAMHSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  TPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XUMHU B TO3HAHUU SIBIICHUU
npupoabl, B  (OPMHUPOBAHMU  MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a71ad
U 9KOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[0POBBIO U MPHUPOIHOM
cpexne;

BJIaJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHHUM, KOTOpas  BKJIIOYACT:
OCHOBOIOJIAralIINe TMOHATUS (XUMUYECKUH DJIEMEHT, aToOM, DJIEKTPOHHAs
000JI04YKa aTomMa, MOJIEKyJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATEIHLHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpamiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBIM O00BEM, VYIIEPOIHBIM CKeleT, (yHKIMOHAIbHAs TpyIIa,
paauKaj, U30MEPUs, U30MEPBI, TOMOJIOTHYECKUN P, TOMOJIOTH, YIIE€BOJOPOIBI,
KHCJIOPOA M a30TCOJEPIKALIUE COCAUHEHUS, MOHOMEDP, MOJIMUMEP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS
oprannyeckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHUH; MHUPOBO33PEHUYECKUE 3HAHUS,
Je)KalllMe B OCHOBE IOHUMAHWS IPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHX
SBJICHUN, (PAKTOIIOTMYECKHE CBEJEHUS O CBOWCTBAaX, COCTaBe, TMOJYYECHUU U
0€30MacHOM HCIIOIb30BAaHUM BAXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOMN NEATEIbHOCTU YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTEPHBIC MPU3HAKU TOHATHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME IMOHATHS TPHU
ONMCAaHUU COCTaBa, CTPOCHUS U MPEBPALLCHUN OPraHUYECKUX COCTMHEHNM;

c(hOpMHUPOBAHHOCTh YMEHHN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpaIIEHHOMN)
dbopMyn  OpraHMYeCKMX BEHIECTB M  YPaBHEHMM XUMHUYECKUX pEaKIIui,
W3TOTABJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHMX BEHIECTB [JIs WJUIKOCTPALMU KX
XUMHYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOEHHUS;



c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIUBATH MPUHAJICKHOCTh H3YYCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne CcoeAuHEHU (yrieBoAOpOJbl, KHUCJIOPOJ U a30TCOAEpIKallue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUsI), J1aBaTh UM Ha3BaHHUS TIO
cuctematnueckoit Homenkiatype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIE
Ha3BaHUsI OTMAEJIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, NPOIMWICH, alleTUJICH,
ATUJICHTIIUKOJb, TIUIEPUH, (HeHos, (hopManbAeTH, aleTalbIeTul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCJIOTa, CTE€ApUHOBAsI KUCIIOTA, IJTI0K03a,
dbpykTo3a, Kpaxmall, HeJUI0I03a, TJIIUIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACNISITh BUIbI XHUMHUYECKOW CBSI3M B
OpraHUYECKUX COCIMHECHUSIX (OJMHAPHBIE U KPATHHIC);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEII[ECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

chOpMUPOBAHHOCTb ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOEHUE,
dbu3MYecKkue MU XUMHUYECKHME CBOWCTBA THUIMYHBIX TMPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPTraHMYECKUX BEIIeCTB (METaH, 3TaH, JITWJICH, MPOMUJICH, alleTHJICH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30J, METaHOJ], STaHOJ, STUJIEHTJIMKOJb,
IMIEpUH, (EHOJ, aleTalbJeTHl, MypaBbUHAsI M YKCYCHasl KHUCIJIOTHI, TJIFOKO3a,
Kpaxmal, IeJIJIF0JI03a, aMUHOYKCYCHAsI KUCIIOTA), UUTFOCTPUPOBATh TCHETHYECKYIO
CBS3b MEXKIYy HUMH YPAaBHEHHUSMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKUUil C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOYHUKH YTIIEBOAOPOIHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TEepepabOTKU W
PaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKu;

c(hOpMHPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIWYECTBA MCXOIHOTO BEIIECTBA WJIM MPOJIYKTa
peakuud MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOIAHBIX
BEIIECTB WJIH MPOTYKTOB PEAKIINH );

chOpMHUPOBAHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HaYyYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMHUYECKUX SIBIICHUN (HAaOJII0JICHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITHPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XWMHYECKUE 3HAHWS JJIsl TPUHATUSA pEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsiX, CBS3aHHBIX C BEIIECTBAMH U HUX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUU COOJIOATh MIPaBUIIa MOTH30BAHUS XUMHYECKOM
MOCy/IoM U J1Ta0OpaTOpPHBIM O00OpPYAOBaHUEM, a TAKXKE IMpaBUia OOpalleHus: ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSIMHU IO BBIOJIHEHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yMEHHWHM TUIAHUPOBATH W BBITIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIpEBpAEHUS OPraHUYECKUX BEIIECTB IPU HArPEBAHUM, MTOJTYYCHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAuE€CTBEHHBIE PEAKIMU OPraHUYeCKUX
BEILIECTB, JIeHaTypalusi OEJIKOB MpH HArpeBaHUM, I[BETHHIE peaklnu OEJIKOB) B



COOTBETCTBMM C TMpaBUJIaMU TEXHUKM O€30MaCHOCTH MpU OOpalieHUuu ¢
BELIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISATh PE3YyJIbTAThI
XUMHYECKOT0 HKCIIEpUMEHTa B (OpME 3alHMCH YPAaBHEHHUH COOTBETCTBYIOLIUX
peakuuid ¥ GOpMyJIMPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJIy4YaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEACTBAa MAacCOBOM
uHpopmaiuu, lHTepHeT u aApyrux);

chOpMUPOBAaHHOCTh  YMEHHMM  coOJroAaTh  TpaBuja  AKOJOTHYECKHU
1[€JeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAaHEHHUsSI CBOETO 3JI0POBbsI M OKpYXaloleld MPUPOJHON Cpelibl, OCO3HABATh
OMACHOCTh BO3JEHCTBUS Ha KHUBbIE OPraHMW3Mbl OMNPENEAEHHBIX OPraHUYECKHX
BEUIECTB, MoHUMas cMmbica nokazarens [IJIK, moscHaTh Ha mpumepax crnocoObl
YMEHBIICHUs] M MPEJOTBPALEHUST HX BPEIHOTO BO3JEHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUtsi 0Oy4YaroIIUXCsl ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 37I0pPOBbSI: YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHMS BEIIECTB U
XUMHUYECKUX SBICHU;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaloOUIUXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUCUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.
11 KUIACC

[IpenmerHble pe3ynabTaThl OCBOSHMsSI Kypca «OOmas W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHH: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
npupoabl, B  (GOPMHUPOBAHWMK MBIIUICHHS MW KYJBTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsI PEIISHUS MPAKTUYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNue MOHATUSA (XMMHUYECKHM 3JEMEHT, aToM, u3oTom, S-, p-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs peIéTKa,
TANBl ~ XAMUYECKUX  PEAKIMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALMS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW PEaKIMyd, XUMHUYECKOE pPaBHOBECHE); TEOPHUHU M 3aKOHBI (TEOpHs
AJICKTPOJIUTHYECKON Aucconuanuu, nepuoaundeckuit 3akoH Jl. M. Menneneesa,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpYU XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE IOHUMAHUS NPUUYUHHOCTH M
CHCTEMHOCTH XUMHYECKUX SIBJICHUN, (PAKTOJOTHYECKHE CBEICHHUSA O CBOMCTBAX,



COCTaBe, MOJIyYeHUH U 0€30M1aCHOM HMCMOJIb30BAaHUN BaXKHEHIIMX HEOPTAHUYECKUX
BELLIECTB B OBITY M MPAKTUUYECKON 1€ATETbHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU TMOHATHM,
YCTaHAaBJIMBaTh WX B3aUMOCBA3b, HCIOJIb30BaTh COOTBETCTBYIOUIUE IOHATHS MPH
ONMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUN;

c(OpMHUPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XUMHUYECKYIO) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUW  XHMMHUUYECKHX  pEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTJAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTb, HETANIEHAs! U3BECTb, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJeHTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCUHEHUSX, THI
KPUCTAINTMYECKON PEETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAaCTBOPAX HEOPTaHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeaeiaEHHOMY Kiaccy/rpymre
COEIMHEeHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PAaCKpPbIBaTh CMBICI IEPUOIUYECKOTO 3aKoHa /[
. MenneneeBa U A€MOHCTPUPOBATH €T0 CUCTEMATHU3UPYIOLYI0, OOBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHMH XapaKTepU30BaTh D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHU4YECKMX dieMeHTOB 1—4 mnepuonos Ilepuoandeckoil CHCTEMBI
XxuMu4yeckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
JJIIEKTPOHHBIE opoutaim, «OQHEPreTUYECKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
1o nepuojam u rpynmnam llepuoandeckoi cucteMbl XUMHYECKUX AeMeHTOB [l. M.
Menpeneena;

cOpMUPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTh (ONHCHIBaTh)  oOOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

c(OpMUPOBAHHOCTh YMEHMsS KJIacCU(ULIUPOBATh XUMHUYECKUE DPEAKIHMU I10
pa3IuMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 0OpaTUMOCTH
pEeaklny, yYaCTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJIATh YPABHEHHUS DPEAKIHMHA pa3imMyHBIX
TUIIOB, IOJIHBIE M COKPAIIEHHBIE YPABHEHUS PEAKUUN HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHLA;

c()OPMHPOBAHHOCTh yYMEHUH MNPOBOAUTH PEAKLUMH, IOATBEPKIAIOIINE
KA4eCTBEHHBIM COCTAaB PA3JUYHBIX HEOPTraHWYECKUX BEIIECTB, pPACIO3HABATH



OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pPACKpPhIBaThb CYHIHOCTH  OKHCIHUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIIUA MOCPEACTBOM COCTABIICHHS 3JIEKTPOHHOIO OajaHca
ATUX PEaKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XWMHUYECKHE TMPOLIECCHI,
JieXKaIue B OCHOBE MPOMBIIUICHHOTO TMOJYYEHUsS CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH NPEACTABICHUNM 00 OONIMX HAYyYHBIX MNPUHIMUMNAX U
AKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHH MPOBOAUTH BBIYUCICHUSI C HUCIOIb30BAaHUEM
MOHSITUSL «MaccoBasi J0Jig BEIIECTBA B PacTBOpPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MAaCChl BEIIECTBA WK 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIUU
BEIECTB, TEIUIOBOTO A(PpdeKkTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChI
BEIIECTB, MPEBPAILCHUS U COXPAHECHUSI DHEPTHH;

c(hopMUPOBAHHOCTh YMEHUM COOJTFOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOoCyJIol W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBuja OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITOJHEHHUIO JIaOOPAaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3oXKeHUEe MEepPOKCHAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENIEHNE Cpeabl pacTBOPOB BEIIECTB € MOMOIIBI YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3NTHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIlnd,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMM Ha Cyiab(dar-, KapOoHAT- H
XJIOpDUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3aJa4 IO
teMaMm «Metamiel» u «Hemeramibl») B COOTBETCTBUU C MPAaBHIAMHU TEXHHUKU
0€301acHOCTH TIpU OOpaIleHUH ¢ BEIIeCTBAMU U J1a0OpaTOPHBIM 000pPYI0BAHHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX pEaKIUi U (POPMYyJIHpPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHUUYECKYIO
uHbOpMAINIO, TOJNy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaluK, THTEpHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWjIa  JKOJOTUYECKH
[1EJIECO00Pa3HOTO TOBEAEHUS B OBITY W TPYIOBOW JEATEIRHOCTH B IEJSIX
COXpaHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKOIIEH NPUPOJHON Cpelbl, OCO3HABAThH
OMAacHOCTh BO3JCHCTBHS Ha )KMBbIE OPraHU3Mbl ONPEEIEHHBIX BEIIECTB, TOHUMAs
cmbicn mnokazarens [IJIK, mosicHATh Ha mnpumepax cHnocoObl YMEHBLIECHUS H
MPEJOTBPAILICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHW3M YEJIOBEKA;



JUIsl 0OOYYarOIMUXCsl ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 370POBbSI: YMEHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHHS BEIIECTB H
XAMHUYECKUX SBICHUM;

Ui CIIEMIBIX W CHa0OBUIMMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne n/m NPorpamMmbl Bcero Kontpoapmie | - IMpakruteckue o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4ecKOi XMMHHU
[IpenMeTr opraHUYeCKON XUMUU.
11 Teopust CTpOEHUSI OPraHUYECKUX 3 https://resh.edu.ru/subject/29/10/
coenuHeHuit A. M. byrieposa
Hroro mo pazmeny 3
Paspnen 2. Yriesogopoabl
2.1 IIpenenpHbIE YriIeBOAOPO/IbI — AJIKAHBI 2 https://resh.edu.ru/subiect/29/10/
29 HenpenenbHbie yrieBoI0POIbL: 6 1 https://resh.edu.ru/subject/29/10/
' QJIKeHbI, AJIKa/IMEHBI, AJTKIUHBI
23 ApPOMATHUECKHE YTIIEBOIOPOIHI 2 https://resh.edu.ru/subject/29/10/
24 [IpupoiHbIE NCTOYHUKH YTIIEBOIOPOJIOB 3 1 https://resh.edu.ru/subject/29/10/
' 1 UX mepepaboTKa
Hroro mo pazgeny 13
Paznea 3. Kuciopojacoaep:kanue oprannieckue coeTuHeHust
31 Criaprer. Denon 3 https://resh.edu.ru/subject/29/10/
32 Anbnerunpl. KapOoHOBBIE KUCIOTHI 7 1 https://resh.edu.ru/subject/29/10/
' CrnosxHble 3upbl
33 VIieBobl 3 2 https://resh.edu.ru/subject/29/10/
Hroro no paszneny 13

Pasnen 4. A3oTcoaepskamme opraHudeckne coeIMHEeHUs1



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

4.1 ‘ AmuHbl. AMUHOKHCIOTBL. benku 3 ‘ https://resh.edu.ru/subject/29/10/
Wroro mo pazneny 3
Pa3znea S. BoicOkoMOJIeKYJISIpHbIE COCAUHEHUS

5.1 ‘ [lmactmaccel. Kayuyku. Bonokna 2 ‘ https://resh.edu.ru/subject/29/10/
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne n/m Kourpoububie | IlpakTHyeckue
NPorpamMmbl o0pa3oBaTe/ibHbIE pecypcChl
porp Beero padoTsI padoThbI P PecyP
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepruoanueckuit
11 3aKOH u IlepHojpieckas CHCTeMa 3 https://resh.edu.ru/subject/29/11/
XUMUYeCKnX deMeHToB J1. Y.
MeneneeBa
12 Crpoenue BeniectBa. MHOTooOpasue 4 https://resh.edu.ru/subject/29/11/
' BEIIIECTB
13 XHMHUECKHE PeaKiliH 6 1 1 https://resh.edu.ru/subject/29/11/
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xummusi
21 Y P— 6 1 https://resh.edu.ru/subject/29/11/
29 HeMeTaibs 9 1 1 https://resh.edu.ru/subject/29/11/
23 CBs3b HEOPraHUYECKUX U 2 https://resh.edu.ru/subject/29/11/
' OpPraHUYECKUX BEUIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 ‘ XUMHUs ¥ KU3HD 4 https://resh.edu.ru/subject/29/11/
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 5 3

I[TPOTPAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

10 KVIACC

IHOYPOYHOE IIVTAHUPOBAHHUE

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThbI

Jara
H3yYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[IpenMeTr opraHnYeCcKON XUMUH,
€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HaYEHUE

https://resh.edu.ru/subject/29/10/

Teopust CTpOEHUSI OPraHUYECKUX
coequHeHnuit A. M. byrneposa, eé
OCHOBHBIC ITOJIOKCHU S

https://resh.edu.ru/subject/29/10/

[IpencraBnenue o
KJIacCU(PUKAIUNA OPraHUYECKIX
BemniectB. HomeHnkmarypa
(cucremaTuyeckas) u
TpPUBHUAJIbHbIC HA3BAHUS
OpraHMYECKUX BEIEeCTB

https://resh.edu.ru/subject/29/10/

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHUECKUU Psifl

https://resh.edu.ru/subject/29/10/

Mertan u 3TaH — OpocTeuIme
MIPE/ICTaBUTENIH AJIKAaHOB

https://resh.edu.ru/subject/29/10/

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

https://resh.edu.ru/subject/29/10/

OTHIIEH U IMPOIMJIICH —
HpOCTCﬁH.IPIG npeaAcCTaBUTCIN
AJIKCHOB

https://resh.edu.ru/subject/29/10/

[Ipaktuyeckas padora Ne 1.
«[lonyuenue sTuIeHA U U3yYEeHUE
€ro CBOMCTB)»

https://resh.edu.ru/subject/29/10/

Anxanuensl. byranuen-1,3 u
MeTunoyraauen-1,3. Ilonyyenue

https://resh.edu.ru/subject/29/10/
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CUHTETHUYECKOTO KayuyKa U
PE3UHBI

10

AJIKUHBI: cOCTaB B 0COOCHHOCTH
CTPOEHUS, TOMOJIOTHICCKHUIA PSIL.
AneruiieH — npocTteimunit
MIPEJICTAaBUTENb AJTKHHOB

https://resh.edu.

ru/subject/29/10/

11

Brrunciienus no ypaBHEHHIO
XUMHYECKON PEaKIuu

https://resh.edu.

ru/subject/29/10/

12

ApeHbl: 6EH30J1 ¥ TOITYOJL.
TOKCMYHOCTH apEHOB

https://resh.edu.

ru/subject/29/10/

13

I'eHeTnueckas cBsI3b
YIJIEBOJIOPOJIOB, TPUHAIIIEKAIINX
K pa3JIM4yHbIM KJIaccam

https://resh.edu.

ru/subject/29/10/

14

[IpupoHbIE HCTOYHHUKHN
YIJIEBOJIOPOJIOB: IPUPOJHBIN a3 U
TOITyTHBIC He(PTSIHBIC Ta3bl, HEPTh
Y TIPOJYKTHI €€ mepepaboTKu

https://resh.edu.

ru/subject/29/10/

15

[IpupoHbIE UCTOYHUKHT
YIIIEBOJIOPOJIOB: TPUPOTHBIH ra3 u
MOITyTHBIC He(PTSIHBIC T'a3bl, HEPTh
Y TIPOJIYKTHI €€ epepadoTKu

https://resh.edu.

ru/subject/29/10/

16

KounTponbHas pabota no pazzaeny
«YTIIeBOIOPOIBI»

https://resh.edu.

ru/subject/29/10/

17

[IpenenbHBIe OHOATOMHBIC
CIIUPTHI: METAHOJ M 3TAHOJ.
Bonopoanas cBs3b

https://resh.edu.

ru/subject/29/10/

18

MHoroaToMHbIC CIIUPTHI:
OTUJICHIJIMKOJIb U INIMOCPHUH

https://resh.edu.

ru/subject/29/10/

19

deHo: CTPOCHUC MOJICKYIIbI,
(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHEC
CBOﬁCTBa, IMPUMCHCHUC

https://resh.edu.

ru/subject/29/10/
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20

Anprerunsl: GopMaibaeTua U
areTanpaerng. AlueTod

https://resh.edu.

ru/subject/29/10/

21

OaHOOCHOBHBIE IIPEJEIIbHbBIE
KapOOHOBBIC KUCIIOTHI:
MypaBbUHas U YKCyCHast

https://resh.edu.

ru/subject/29/10/

22

[IpakTtuyeckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYCHON
KHCJIOTBI»

https://resh.edu.

ru/subject/29/10/

23

CreapuHoBas 1 OJICHHOBAs
KHCJIOTBI, KaK IpEACTaBUTCIIN
BBICIIINX Kap6OHOBBIX KHUCJIOT

https://resh.edu.

ru/subject/29/10/

24

MbiI1a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, X MOTOIIIEE
neficTBHE

https://resh.edu.

ru/subject/29/10/

25

CrnosxHble 3¢upsl Kak
IIPOU3BO/IHbIE KAPOOHOBBIX
KUACIOT. ['MIponn3 ClnoxKHbIX

a¢upoB

https://resh.edu.

ru/subject/29/10/

26

XKupsl: ruapoaN3, NpUMEHEHHE,
OHOJIOrHYecKas poJib KUPOB

https://resh.edu.

ru/subject/29/10/

27

VriIeBoabl: COCTaB,
knaccudukanus. Baxuenmme
MPEACTABUTENH: TIIFOK03a,
bpykTo3a, caxaposa

https://resh.edu.

ru/subject/29/10/

28

KanMa.]'I U OCJIII0JI03a KaK
IIPpUPOAHBIC ITOJIUMCPBI

https://resh.edu.

ru/subject/29/10/

29

KonTtposnpHas pabota no pazaeny
«Kucnopoaconepxariue
OpraHUYecKue COeANHEHMSD/
Bcepocculickas npoBepoyHas
pabota

https://resh.edu.

ru/subject/29/10/

30

OO1as xapakTepuCTHUKa

https://resh.edu.

ru/subject/29/10/
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a30TCOIePIKAIINX OPTaHUIECKIX
coenuHenuit / Beepoccuiickas
poBepoYHas pabora

31

AMMWHBI: METHJIAMHUH U aHWINH

https://resh.edu.ru/subject/29/10/

32

AMUHOKHUCIIOTHI KaK aM(pOTEpPHBIS
OpraHUYEeCKUE COCTUHEHUS, UX
OMOJIOTUYECKOE 3HAUYCHHUE.
[Tentuael. benku kak npupoaHbIe
BBICOKOMOJICKYJISIPHBIE
COCTMHEHUS

https://resh.edu.ru/subject/29/10/

33

OCHOBHBIG IIOHATUA XUMHUHN
BBICOKOMOJIEKYIISIPHBIX
COeqUHEHNN

https://resh.edu.ru/subject/29/10/

34

OCHOBHI)IG METOAbI CUHTE3a
BBICOKOMOJICKYJISIPHBIX
coequHeHnH. IlmacTMmacchl,
Kay4dyKH, BOJIOKHA

https://resh.edu.ru/subject/29/10/

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

34
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

XUMHUYCCKUH 3JIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus
aTOMOB

https://resh.edu.ru/subject/29/11/

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYeCcKnX djeMeHToB J1. 1.
MeHnneneeBa, UX CBS3b C
COBPEMEHHOU TEOpUEN CTPOCHHUS
aTOMOB

https://resh.edu.ru/subject/29/11/

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHYECKHUX DJIEMEHTOB U
WX COCIMHEHHH I10 TPyIaM 1
nepuojiaM. 3Ha4YCHHE
MEePUOANIECKOTO 3aKOHA U
CHCTEMBI XHUMHUYECKHUX DJIEMEHTOB
J.N. MenpeneeBa B pa3BUTHH
HayKH

https://resh.edu.ru/subject/29/11/

Crpoenue BellecTBa. XUMUYECKast
CBsI3b, €€ BHUJIBI; MEXaHHU3MBbI
00pazoBaHUs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

https://resh.edu.ru/subject/29/11/

BaneHTHOCTE.
DIIEKTPOOTPUIIATETLHOCTb.
CreneHb okucieHUs. BemlecTBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS

https://resh.edu.ru/subject/29/11/

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTtuHHBIE U KOJUIOUIHBIE

https://resh.edu.ru/subject/29/11/
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pactBopbl. MaccoBas 10715
BEIIECTBA B PaCTBOPE

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHWYEeCKUX COCTMHCHUM.
I'eneTnueckas cBs3b
HEOPraHUYeCKUX BEIICCTB,
Pa3IMYHBIX KJIACCOB

https://resh.edu.

ru/subject/29/11/

Knaccudukanus xuMmuueckux
peakuuii B HEOPraHU4YECKON U
OpraHUYECKON XUMHH. 3aKOH
COXPAaHEHHUS MacChl BELIECTB; 3aKOH
COXPaHEHHUS U IPEeBpaIeHUs
SHEPTHUH MPU XUMHUIECKUX
peaKkusix

https://resh.edu.

ru/subject/29/11/

Cxkopocts peakniun. OOpaTumbie
peakiuu. XuUMHUYECKOE paBHOBECHE

https://resh.edu.

ru/subject/29/11/

10

[TpakTrueckas padota Ne 1.
«BnusHue paznuuHbiX GakTOpoB
Ha CKOPOCTh XUMHUYECKOI
peaxKium»

https://resh.edu.

ru/subject/29/11/

11

DIEKTPOIUTHYECKAS TUCCOIHALINS.
[onsiTne 0 BOJOPOTHOM
nokazatene (pH) pactBopa.
Peakiiun noHHOTO OOMEHA.
I'uaponus opraHuYecKux u
HEOPraHU4eCKUX BEIICCTB

https://resh.edu.

ru/subject/29/11/

12

OKHCIIUTEIIFHO-
BOCCTAHOBUTEJILHBIC PEAKITUH.
[TonsiTre 06 s1eKTpoIH3e
pacIiaBOB U PacTBOPOB COJIei

https://resh.edu.

ru/subject/29/11/

13

KonTtponpHas pabota no pazaeny
«TeopeTndyeckre OCHOBBI XUMHUM»

https://resh.edu.

ru/subject/29/11/
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14

Mertamipl, UX IOJIOKCHUE B
IIepuoaunueckoii cucreme
XUMUYeCKnX deMeHToB J1. 1.
MeneneeBa 1 0COOCHHOCTH
cTpoeHus aromoB. O0miue
¢du3nvecKrue CBOWCTBA METAIIIOB

https://resh.edu.

ru/subject/29/11/

15

CruiaBbl METAJIJIOB.
DNEeKTPOXUMHUYECKUN PSIJ
HaIpsHKEHUHA METaJUIOB

https://resh.edu.

ru/subject/29/11/

16

XHWMHUYECKUE CBOMCTBA
BAYKHEHIIINX METAJUIOB (HaTpuH,
KaJIni, KaJIbIIMi, MarHuii,
TIOMHUHMI) U UX COeTMHEHU N

https://resh.edu.

ru/subject/29/11/

17

XHUMUYECKUE CBOMCTBA XpOMa,
MeIU U UX COSTUHECHUHU

https://resh.edu.

ru/subject/29/11/

18

XuMHYecKre CBOMCTBA IMHKA,
JKele3a U UX COeTUHEHNHI

https://resh.edu.

ru/subject/29/11/

19

[TpakTuueckas padota Ne 2.
"Pemenue s3kcriepuMeHTaIbHBIX
3a1a4 1o teme «Metauie»"

https://resh.edu.

ru/subject/29/11/

20

Hewmerainibl, ux mojio)keHue B
[Tepuoanueckoii cucreme
XUMHUYeCKuX 3eMeHToB [1. 1.
MenpeneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

https://resh.edu.

ru/subject/29/11/

21

dusunueckue cBoMCTBa
HEMETaJNIOB. AJIJIOTPOIIHS
HEMETaJIOB (Ha IpUMepe
KHCIopoa, cepsbl, pochopa u
yTiepoja)

https://resh.edu.

ru/subject/29/11/

22

XHUMHYECKHE CBOMCTBA raJIOTCHOB,
Cephl U UX COCTMHEHU

https://resh.edu.

ru/subject/29/11/
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23

XuMHYecKre CBOMCTBA a30Ta,
(docdopa 1 uX COCTMHCHHIA

https://resh.edu.

ru/subject/29/11/

24

XUMHUYECKUE CBOMCTBA yriepoaa,
KPpCMHUA U UX COGIII/IHGHI/IfI

https://resh.edu.

ru/subject/29/11/

25

[IpumeHeHne BaXKHEUIINX
HEMETAJUIOB U UX COCIMHEHUI

https://resh.edu.

ru/subject/29/11/

26

O06o001Ienye U cucTeMaTu3aus
3HaHUM 110 Teme «HeMeTanaey.
Brruucnenus mo ypaBHeHUSIM
XUMHUYECKUX PEAKINN U
TEPMOXHUMHUYECKUE PACUETHI

https://resh.edu.

ru/subject/29/11/

27

[IpakTueckas padora Ne 3.
«Pemienne 3kCepruMEHTaIbHBIX
3a1a4 o teme "Hemeramie"»

https://resh.edu.

ru/subject/29/11/

28

KonTtponsHas pabota no temam
«Metamael» 1 «HeMeTamie

https://resh.edu.

ru/subject/29/11/

29

Heopranudeckue u opraHndecKue
KHACIOTHL. Heoprannyeckue u
OpraHuvecKrue OCHOBAHUS

https://resh.edu.

ru/subject/29/11/

30

AmboTepHbIe HEOpraHU4YeCKHUe U
OpraHUYEeCKUEe COCTMHEHHUS.
I'enetnyeckas cBs3b
HEOPraHMYECKUX U OPraHuYeCcKhX
BEIIECTB

https://resh.edu.

ru/subject/29/11/

31

Ponp xuMuu B o0ecIieueHuH
9KOJIOTUYECKOU, JHEPreTHUCCKON 1
MUIIEBON OE30TTaCHOCTH, Pa3BUTHHU
MEIULIMHBI

https://resh.edu.

ru/subject/29/11/

32

[IpencraBnenust 06 0OmUX
HAYYHBIX TPUHITUITAX
MIPOMBIIIJIEHHOTO MOJTY4eHUS
BKHEHIIINX BEIIECTB

https://resh.edu.

ru/subject/29/11/
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UYenosek B MUpE BELIECTB U

https://resh.edu.ru/subject/29/11/

33 1
MaTepuaioB
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4eCKOW XUMHH

1.1

ChopMupoBaHHOCTh TPEICTABICHUH O XHUMHYECKOW COCTaBIISOIICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, pOJIM XUMHH B TO3HAHUHU
SIBJICHUW TPUPOJbl, B (OPMHUPOBAHWU MBIIUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTHU, HEOOXOIUMOU Jis
pelieHusT TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OOOCHOBAaHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON Cpesie

1.2

Bnagenune cucremMod XUMHUYECKHMX 3HAHUW, KOTOpas BKJIKOYAECT:
OCHOBOTIOJIAraloIre MOHSTHUS (Monekyna, BaJICHTHOCT®,
AIEKTPOOTPUIIATEIHFHOCTh, CTEMEHb OKHCIICHHS, XHMHYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OOBEM, YTIEpOIHBINA CKEJeT,
(byHKIMOHANBHAS ~ TpyNIa,  paadKall,  W30MEpHus,  H30MEpHI,
TOMOJIOTHYECKHN PsAJl, TOMOJIOTH, YTJIEBOJIOPOIBI, KHCIOPOI- |
a30TCoJepIKaIIue COCTUHEHHUs, OMOJOTHYECKH AaKTHBHBIC BEIECTBA
(yrneBompl, KUPBI, OCIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS); TEOPUHM U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOoeHHs opranudeckux BemiectB A.M. Byrtiepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOIOTHUECKUE
CBEICHMS O CBOICTBaX, COCTaBe, TOJYYEHHH U OE30MacHOM
WCIOJIb30BAHUM  BaXXHEMIIMX HEOPraHMYEeCKMX U  OPraHuYecKHX
BEIIECTB B OBITY M MPAKTUYECKOM JESITEILHOCTH YeJI0OBEKa

1.3

ChopmupoBaHHOCTh yYMEHMI BBISBIATH XapaKTEepHbIE MPU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBSI3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSTHS MPH ONUCAHUU COCTaBa, CTPOCHHS H
IpEeBpalleHU OPraHNYeCKUX COETMHEHHM

1.4

c(OpPMUPOBAHHOCTh YMEHUU HCIIOJIB30BaTh XUMUYECKYIO CHMBOJIMKY
JUIS COCTABJICHHUS MOJICKYIIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpaméHHOM) (opMyn OpraHMYecKWX BEHIECTB U  ypaBHEHUH
XMUMHYECKUX PEAKIHii, U3rOTaBINBATh MOJIEIU MOJIEKYJI OPTaHUYECKUX
BEIIECTB Ui WILIIIOCTPALUU HUX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO
CTpOCHUS

1.5

ChopMHPOBAHHOCT ~ YMEHHI  yCTaHABIMBATh  IPUHAICKHOCTh
U3y4YEeHHBIX OPraHHUYECKHX BEIIECTB M0 HMX COCTaBy M CTPOCHHIO K
onpenenéHHOMYy Kiaccy (rpymme) coeauHeHHd  (YIieBOIAOPOJIB,
KUCIIOPOJ] U A30TCOJEPIKAIINEe COCIAUHEHHUS, BBICOKOMOJIEKYIISIPHbIC
COCNMHCHHUSA), JaBaTb WM  Ha3BaHWg 10  CHUCTEMAaTHYECKOU
Homenknarype (IUPAC)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHHUA ONPEACIATh BUABI XHUMHUYECKOM CBS3H B
OpPraHUvYCCKUX COCIUHCHUAX (OI[I/IHapHBIC )51 KpaTHBIe)

1.6

C(I)OpMI/IpOBaHHOCTB YMCHHA MMPUMCHATH: IMOJIOKCHUA TCOPpHUU
CTPOCHHA OPraHUYCCKUX BCIICCTB AM. BYTJ'ICpOBa JJIA 00BsICHEHUS




3aBUCHMOCTH CBOMCTB BCHICCTB OT HX COCTaBa U CTPOCHUA; 3aKOH
COXPAaHCHUSA MACChl BECIICCTB

YrneBo1opoabl. Kucnopoaconepxaue u a30TCOJIepHKaIINE
OpraHUYeCcKUe COeAMHEHUsI. BEICOKOMOJIEKYIISIPHBIE COCTUHEHUS

2.1

ChopMUpOBaHHOCTh yMEHHWH NPUBOJUTH TPUBUAIBHBIC Ha3BaHUS
OT/IEIbHBIX OPraHMYECKUX BEIIECTB (3TUJIEH, NPOINWIEH, AalleTUJIEH,
STHJICHTJIMKOJb, TIUIECPUH, (eHom, (opManbIerny, aneTaabAerul,
MypaBbUHas KHCJIOTA, YKCYCHas KHCJIOTa, OJEHMHOBAas KHCIOTA,
CTeapHHOBasl KHUCIIOTa, IJIIOKO3a, (PyKTO3a, Kpaxmal, ILeJUIroJI03a,
TJIMLIMH)

2.2

ChopmMupoBaHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOEHHE,
(1)I/ISI/ILICCKI/IG M XUMHYECKHE CBOMCTBA THITMYHBIX HpeI[CTaBI/ITeHeﬁ
PA3JIMYHBIX KJIACCOB OPraHUYCCKHUX BCHICCTB (MeTaH, 9TaH, 3TUJICH,
MPOTWIEH, aleTuieH, Oyraauen-1,3, mermwnOyraauen-1,3, OeHzod,
METaHOJ, STAHOJ, JTHJIEHIJIMKOJb, TIHIEPUH, (EHON, aleTalbIerH,
MypaBbMHAss M YKCYCHas KHCIOTBHI, TJIFOKO3a, Kpaxmall, IeIIIII03a,
aMUHOYKCYCHasl KHCIIOTa)

2.3

ChopmMupoBaHHOCTh YMEHHUS HWILIIOCTPUPOBATh T€HETHUYECKYIO CBSI3b
MEXAY  TUINUYHBIMH  MPEACTAaBUTEISIMM  PA3JIMYHBIX  KJIACCOB
OpPraHMYECKHX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOIIMX XUMHUECKHUX
peaxiuil ¢ UCIOIb30BaHUEM CTPYKTYPHBIX (GOpMYIT

2.4

CdopMHupoBaHHOCTH YMEHUS XapakTepu3oBaTh HCTOYHUKHA
YTIIEBOJIOPOTHOTO CHIPbsI (HEPTH, TPUPOIHBIN T'a3, YTOJIb), CIOCOOBI X
nepepabOTKH U MPAKTHIECKOE MPUMEHEHHE TPOIYKTOB MepepaboTKH

XUMHUA ¥ XKU3HB. PacuéThl

3.1

CdopMHUpOBaHHOCTH YMEHUN BIAJCTh CUCTEMOW 3HaHUM 00 OCHOBHBIX
METO/IaX Hay4yHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMHH MPHU U3YUECHUU
BEIIECTB M XMMHYECKUX sABJIIEHUH (HAOMIOJeHHE, HW3MEpeHue,
9KCIIEPUMEHT, MO/IETTUPOBaHUE), UCIOJIb30BaTh CUCTEMHBbIE
XUMHYECKHE 3HAHWUS I MPUHATHS pPEUIEHHH B  KOHKPETHBIX
YKU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

3.2

ChopmupoBaHHOCTh yMEHMH COOMIOJATh MPaBHJIA  [OJIb30BAHUSA
XMMHUYECKON TOCynoil u 1abopaTopHbIM 00OpYyIOBAaHUEM, a TaKKe
npaBuiia OOpallleHusl C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIUSMU
10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKHX OTIHITOB

3.3

CchopMupoBaHHOCTh YMEHUI MJIAHUPOBATh U BBINOJHATh XMMHUYECKUN
9KCIEPUMEHT (IIPEBpallleHHs OPraHMYEeCKUX BEIEeCTB IPU HarpeBaHuu,
HOJIy4eHUE 3THIIEHA U U3yYEeHUE ero CBOMCTB, KAUECTBEHHbIE PEAKLIUU
OpraHMYeCKUX BEILECTB, JAeHATypalus OEJKOB IpH HarpeBaHuM,
[[BETHbIE peaKIMK OEJKOB) B COOTBETCTBUHM C IMpPAaBUIAMH TEXHUKU
0€30IacCHOCTH TpH OOpaIleHUH C BEIIECTBAMU U J1a0OpPaTOPHBIM
000pyJI0BaHUEM; IIPEJICTaBIISTh pe3yabTaThl XUMHUYECKOTO
9KCIiepUMeHTa B (OpMe 3amMcu YpaBHEHMH COOTBETCTBYIOILUX
peakuuii 1 GopMyIUPOBATh BHIBOJIBI HA OCHOBE 3TUX PE3Y/IbTAaTOB

3.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MMPOBOAUTH BBIYHUCIICHUA 110 XUMHUYCCKUM
YpPaBHCHHUAM (MaCCBI, 06’BéMa, KOJIMYECTBA UCXOAHOT'O BCIICCTBA HJIHU
NPpOAYKTa pCaKIUU MO U3BECCTHBIM MACCE, O6’béMy, KOJMYCCTBY OAHOT'O
N3 UCXOJHBIX BCHICCTB UJIU MTPOAYKTOB peaKL[I/II/I)




3.5

CdhopMupoBaHHOCTD YMEHUHI KPUTUYECKH aHaJIU3upPOBaTh
XUMUYECKYI0 HH(OPMAIMIO, TOTY4aeMyl0 H3 Pa3HBIX HCTOYHUKOB
(cpencTBa maccoBoii nH(popMaluy, cetb HTEpHET U ApyTue)

3.6

ChopmupoBaHHOCTE yMEHUU COONMIOAATH TMpaBWIA OKOJOTHUECKU
1eJ1€cO000pa3HOro MOBEJIEHUS B OBITY UM TPYIOBOM JEATEIbHOCTU B
LEISAX COXPAHEHUs CBOEr0 3J0pOBbS U OKpYXKAlOUEH IPUPOAHOU
Cpeapl, 0CO3HABaTh OMACHOCTh BO3JCHCTBUS Ha KHBBIE OPTaHU3MBI
OTIpE/ICNIEHHBIX OPraHMYECKHX BEIECTB, MOHUMAsi CMBICI TMOKa3aTess
[NAK (upenenbHO JOMYCTUMOM — KOHLEHTpPALMHM), MOSICHATH Ha
npyUMepax CrnocoObl YMEHBIICHHS W MPEJOTBPALICHHUS WX BPEIHOTO
BO3/ICHCTBHUS HA OPraHU3M YeJI0BEKa

11 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeIHero o01ero o6pa3oBaHus

1

TeopeTnuecknue OCHOBBI XUMUU

1.1

Bnanenne cucTteMoOll XMMHMYECKMX 3HAaHWM, KOTOpas BKIIFOYAET:
OCHOBOIIOJIATAIOIAE  TOHATHS  (XAMHUYECKHH  DJIEMEHT,  aToOM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIEC OPOMTAIN aTOMOB,
HWOH, MOJIEKYJa, BaJIEHTHOCTb, AJIEKTPOOTPUIATEIBHOCTb, CTEICHb
OKHCIICHUSA, XUMHUYECKas CBSI3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
00BEM, KpHCTAUIMYECKas peméTka, THUIBI XHUMHUYECKUX PpeaKIui
(OKHCITUTENHHO-BOCCTAHOBUTENBHBIE, 9K30- M SHIOTEPMHYECKHE,
peaKkiui MOHHOTO OOMEHa), PacTBOP, AJICKTPOJUTHI, HEIJICKTPOJIHTHI,
AJIEKTPOJIMTAYECKAsT — JIUCCOIMAlMSA, OKHUCIHMTENIb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOH pEeaKliu, XMMHYECKOE PaBHOBECHE); TEOPUHU U
3aKOHBI (TEOPHUS AIICKTPOJUTHYCCKON auccornmanuu, llepuoauueckuii
3akoH [[.J. MeHneneeBa, 3aKOH COXpaHEHHSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUH, (PaKTOJIOTUYECKUE CBEJICHHS O CBOHCTBAX,
COCTaBe, IIOJIYYCHHMH U OC30MacHOM HCIOJBb30BAHUU BaKHEHIIIHMX
HEOPraHMYECKUX BEIIECTB B OBITY M TNPAKTHYECKOW AEATEIHHOCTH
YJeJIoBeKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBIATH XapaKTepHbIE MPHU3HAKA U
B3aMMOCBSI3b H3YYCHHBIX MOHITHHA, NPUMEHSATH COOTBETCTBYIOIIHE
HNOHSTHUSI TIPH ONHCAHMM CTPOCHHSI W CBOMCTB HEOPraHHMYECKUX
BEIIECTB UM MX MPEBPAIICHUIN; BBIABIATH B3aWMOCBS3b XMUMHUECKUX
3HAHUH c MOHATUSMU u MPEJICTABICHUSIMHU JIPYTUX
€CTECTBEHHOHAYUYHBIX IPEIMETOB

1.3

BnaneHne OCHOBHBIMM METOJAaMHU HAay4YHOTI'0 TIO3HAaHHA BCHICCTB U
XHUMHUYECKUX SBJICHUH (Ha6J'II-OI[eHI/Ie, HU3MCPCHUC, SKCIICPHUMCHT,
MO,Z[eJ'II/IpOBaHI/IC)

1.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OonpeACIATb BAJICHTHOCTb U CTCICHDb
OKHCJICHUS XHUMHWYCCKUX DJJICMCHTOB B COCOAMHCHUAX PA3JIUNYHOTO
CocCTaBa, BUJ XUMHUYECKOM CBA3HU (KOBaJ'ICHTHaSI, HOHHAasd,
METAJLJIMYCCKasd, BO,Z[OpO,[[HaSI) B COCIUHCHUAX, THUII KpHCTaHHquCKOﬁ
peIJ_IéTKI/I KOHKPCTHOT'O BCIICCTBA (aTOMHa}I, MOJICKYJIApHAsA, MOHHAas,




METaJUIMIECKast)

1.5

ChopMUpOBaHHOCTh YMEHHUI OMpPENEIATh XapakTep Cpedbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCAUHEHUN

1.6

ChopmupoBaHHOCTE ~ yMEHUS  KJIACCH(UIIUPOBATH  XUMUYECKUE
peaKuu Mo Pa3InIHBIM MPHU3HAKAM (YHCITy H COCTaBY pearupyromnux
BCIIECTB, TEIUIOBOMY OJ(PQPEKTy peaKiuu, W3MEHEHHUIO CTereHeH
OKUCJICHHS ~ D3JIEMEHTOB,  OOpaTUMOCTH  pEAaKIUH,  yYaCTHIO
KaTaau3aTopa)

1.7

ChopmupoBaHHOCTE YMEHHI  COCTABJISATh YpPaBHEHHUS  PEAKIUI
pa3IMYHBIX THUIOB, MOJIHBIE W COKPAIIEHHBIE YPAaBHEHUS PEAKLIHMI
WOHHOTO 0OMEHA, YUYUTHIBAsA YCIOBUS, MPU KOTOPHIX ATH PEAKIIUH UIAYT
JI0 KOHIIA

1.8

ChopmupoBaHHOCTh YMEHUHN MPOBOJUTH PEAKIUH, MOATBEPIKAAIOIINE
KaueCTBEHHBIM  COCTAB  PA3JIMYHBIX HEOPraHUYECKUX  BELIECTB,
pacro3HaBaTh ONBITHBIM IIYTEM HOHBI, NMPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILIECTB

1.9

CpopMHpPOBAaHHOCT, YMEHHH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAaHOBHTEILHBIX peaxiuit MOCPECTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajaHca 3THX PeaKIui

1.10

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTb CKOPOCTH
XMMHUYECKON peaKkIMK OT pa3Iu4HbIX (JaKTOPOB

1.11

ChopMHpOBAaHHOCT, YMEHHH  OOBICHATH  XapakTep CMEHICHUs
XHUMHYECKOTO PAaBHOBECHS] B 3aBUCHMOCTH OT BHEIIIHETO BO3JICHCTBHUS
(mpuaIn Jle [larense)

OO6mrast 1 HeOpraHMvecKass XUMHS

2.1

CdopMHpOBaHHOCT, YMEHHH pacKpbiBaTh cMbica [lepuoaudeckoro
3aKOHa AN. Meupeneena u JIEMOHCTPUPOBATH ero
CUCTEeMATU3UPYIOILYIO, OOBACHUTENbHYHD U  NPOTHOCTUYECKYIO

byHKIUN

2.2

CdopMHPOBAHHOCTh YMEHUN XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuoanueckoi
cucTeMbl xuMuueckux osieMeHtoB J[.MI. MeHnneneeBa, HCHOJIb3Ys
HOHATHS  «S-, P-, O-3JeKTpOHHBIE OpPOHMTAIN», «IHEPrETHUECKUE
YpPOBHU»,  OOBSCHATH  3aKOHOMEPHOCTM  HM3MEHEHHS  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB M MX COEAUHEHUN MO NepuojaMm U Ipynrnam
Ilepuoanueckoit cucteMbl xuMu4eckux amneMeHToB .M. Menaeneesa

2.3

ChopmupoBaHHOCTh yYMEHHUH XapakTepu3OBaTh (OMUCHIBATH) OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHUYECKUX BEIICCTB Pa3IMYHBIX KJIACCOB,
NOJTBEPKJIATh  CYIIECTBOBAHHE  TI'EHETHYECKOH  CBS3M  MEXIY
HEOPraHMYeCKMMU  BEHIECTBAMH  C  TOMOMIBIO  ypaBHEHUI
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHI

2.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ YCTaHaBJIMBATb IMPUHAJJICIKHOCTD
HCOPraHUYCCKUX BCIICCTB IO HX COCTABY K OHpeI[eJ'IéHHOMy KJ1accy
(rpynr[e) CO€OUHEHUI (HpOCTHe BCIICCTBA — MCTAJJIbl U HCEMCTAJIJIBI,
OKCHIbI, OCHOBAaHU, KUCJIOTHI, aM(I)OTepHBIe TUAPOKCU B, COJ'II/I)

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIIOJIB30BaTh XUMUYECKYIO CHUMBOJIMKY
UL cocTaBiieHHsT (OpMyNT BEIIECTB M YPaBHEHUH XUMHUYECKHX
peakumii, cuctematuueckyto HomeHknarypy (IUPAC) u tpuBHaibHbIe




Ha3BaHUS OTACJbHBIX HEOPraHMYECKUX BellecTB (yrapHblid ras,
YIJIEKUCIBIA Ta3, aMMHWaK, raméHas H3BECTb, HETall€Has W3BECTb,
MUTHEBAs COJIa, TUPUT U JIPYTHUe)

2.6

ChopmupoBaHHOCTE YMEHUH XapakTepu3OBaTh (OMHCHIBATH) OOIIHE
XHUMHYECKHAE CBOMCTBA HEOPraHMUECKUX BEUIECTB PA3IMYHBIX KIACCOB,
MOJATBEPKIIATh  CYIIECTBOBAHWE TCHETUYECCKOH  CBSI3M  MEXKIY
HEOPraHWYECKMMH  BEHIECTBAMH  C  TOMONIBIO  ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKHX PEAKIIHMA

2.7

ChopMUpOBaHHOCTh YMEHUH TIAHUPOBATH M BBITIOIHATh XUMUYECKUN
9KCIEPUMEHT (pa3jio’KeHHE MepOoKCUIa BOJAOPOAAa B IPHUCYTCTBUHU
KaTaJln3aTropa, ONpeJeNIeHHe Cpelbl PaCTBOPOB BELIECTB C MOMOIBIO
YHUBEPCAJIBHOTO HHAMKATOPA, BIHMSHHE pa3IHYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMMYECKON pEaKlMM, peaklud HOHHOTO oOMeHa,
KaueCTBEHHbIE peaKkluu Ha cylb(aT-, KapOoHAT- U XJIOPUJI-aHUOHBI, Ha
KaTHOH aMMOHUS, pEIIeHHE SKCIEPUMEHTAJIbHBIX 3a7ad 10 TeMaM
«Meramnel» n «HemeTanisl») B COOTBETCTBUU € MPaBWJIAMU TEXHUKH
0e30MacHOCTH TpU OOpalleHUH C BeulecTBaMM U JabOpaTOPHBIM
000pyJ0BaHUEM; MPEJICTaBIISTh pe3yIbTaThI XUMHAYECKOTO
JKCIEpUMEHTa B (QOpMe 3alucu YpaBHEHHH COOTBETCTBYIOIIUX
peaknmii ¥ GOpPMYIMPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIbTATOB

2.8

CpopMHpOBaHHOCT, yYMEHUW COOMIOATh TPaBWJIa  TOJIb30BAHUS
XUMHUYECKON TOCYy/I0N W JabopaTopHbIM OOOpyJAOBaHWEM, a TaKkKe
MpaBuiia 0OpaIIeHus ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIHSIMU
10 BBITIOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB

2.9

CdopMHupoBaHHOCTH YMEHHI XapaKkTepru30BaTh XUMHYECKHE
MIPOLIECCHI, JIe)KAlllue B OCHOBE MPOMBIIUICHHOTO MOJYYEHHs] CEpPHOMN
KHCIIOTBI, aMMHaKa, a Takke C(POPMUPOBAHHOCTH MpeACTaBlIeHUN 00
o0LMX HAyyHBIX NPUHLUNAX M  OSKOJOTHYECKHX mpobieMax
XMMHUYECKOTO MTPOU3BOJICTBA

XUMHA U XKU3Hb. PacuéThl

3.1

CdopMHpPOBAHHOCTh TPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHOHAyYHOW KapTUHbI MHUpPA, POJIM XUMUU B [O3HAHUU
SBJIGHUWA TpUpPOJbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (QYHKUMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM st
pellleHusT NPAKTHUYECKUX 3aJad U OKOJOTUYECKH O0OO0CHOBAaHHOTO
OTHOIIEHHSI K CBOEMY 3JI0POBBIO U MIPUPOJIHOI cpenie

3.2

CdopmupoBanHOCTH YMEHUU KPUTHYECKH aHAJIU3UPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, TMOJIY4aeMyl M3 pPa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOi KOMMYHHKAIINH, ceTh IHTEpPHET U Apyrue)

3.3

ChopmupoBaHHOCTh yMEHMI COONIOATh TPaBUIA IKOJIOTUYECKH
11e51eco00pa3HOro MoBeleHUs] B OBITY U TPYAOBOM NEATETBHOCTH B
LEJIAX COXPAaHEHHUS CBOErO 3JI0pPOBbS M OKpYKAKOLIEH NPUPOIHON
cpesl

3.4

Oco3HaBaTh OINIaCHOCTb BO3/ICHCTBUA Ha  J>XUBBIC OpTraHNU3MBbI
OHpe,Z[eJ'IéHHLIX BCIICCTB, IMTOHMNUMAasi CMBICJI ITOKa3aTclIsd HI[K, TIOACHATD
Ha IpuMepax CITIOCOOBI YMCHBIICHUS U MPCAOTBPALICHUA UX BPCIHOT'O
BO3ACHUCTBUS Ha OpraHnu3M 4YCJIOBCKa

3.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MMpOBOIUTH BBIYHCIICHUA C
HCIIOJIb30BAHHUECM TIOHATHA «MACCOBas HOJIA BCIHICCTBA B PACTBOPE»,




00BEMHBIX OTHOIIEHUH Ta30B MPH XUMHUYECKUX PEAKIHSIX, MaCChI
BEIIECTBA WJIM 00BEMA Ta30B 10 M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOrO M3 Y4YacTBYIOIIUMX B pPEaKIMU BEIIECTB,
TEIIoBOTO 3 (deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IIPEBPALLECHNUS U COXPAHEHUS DHEPrUu

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

TeopeTnueckrie OCHOBBI OPraHU4eCKON XUMHH

1.1

[Ipenmer opraHnveckoil XMMHH: €€ BO3HUKHOBEHHUE, Pa3BUTHE M 3HAUYCHUE B
IMOJIYYCHHHN HOBBIX BCHICCTB W MATCpHAJIOB. Teopnﬂ CTPOCHUA OPraHUYCCKUX
coenquHenni A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl oOpraHmdeckux BemiecTB. [‘omonorus, wuszomepus.
XUMHAYECKasT CBS3bL B OpPraHn4e€CKux COCAMHCHUAX — OJHWHAPHBIC W KPAaTHBLIC
cBs3u. [IpencraBienne o knaccuukanuy OpraHuIeCKUX BEIIECTB

1.3

Homenknatypa opraHuueckux COeIMHEHUHN (cHcTeMaTHuyecKas) U TPUBHAJIbHBIE
Ha3BaHMs BAXKHEUIINX IPEICTaBUTENIEH KJIACCOB OPraHMYECKHUX BEUIECTB

YrieBo10poibl

2.1

AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUUECKUN psll. MeTaH U 3TaH — MPOCTEHIINE
MPE/ICTaBUTENIM alKaHOB: (pU3MUecKue M XUMHUYECKHE CBOMCTBa (peakiuu
3aMelleHusl U TOPEHNs), HaXOXKICHHUE B IIPUPOJIe, OJyIeHHE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTUYECKUH psif. OTWIEH U TPOMUJIIEH —
MPOCTENIINE MPEICTAaBUTENN AIKEHOB: (U3MYECKHe M XHUMHYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAUH, OKHUCICHUS W
MOJIMMEPU3AIHH ), IOJYYCHHE U TPUMEHEHUE

2.3

Ankamuensl: Oyramuen-1,3 u MertunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XHMMHYCCKHE CBOMCTBA (peakius nojuMmepusanun). [logydeHne CHHTETHYECKOTO
Kay4yKa U Pe3UHBI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA, TOMOJIOTMYECKHI P, AI.[CTI/IJ'IGH —
HpOCTeﬁHJI/Iﬁ npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (I)I/I?»I/I‘ICCKI/IG u
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, IT'AJIOTCHUPOBAHUA, THApaTaAlluM,
l"OpCHI/ISI), TMOJIYYCHUC U ITIPUMCHCHUC

2.5

ApCHLI. benzon: cocCraB, CTpPOCHHC, (1)I/ISI/IIIGCKI/IG U XHUMHUYECKHE CBOMCTBa
(peaKI_II/II/I raJJorcHUpPOBaHUA U HI/ITpOBaHI/IH), MOJIYYCHUC U IIPUMCHCHHC. TOJ'IYOJ'II
COCTaB, CTPOCHHUC, (1)I/I3I/I‘ICCKI/IC u XUMHNYCCKUC CBOMCTBA (peaKI_[I/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), IMOJIy4YC€HUEC W IIPUMCHCHHC. ToKCUYHOCTH
ApPCHOB. I'eneTnyeckas CBs3b MCXKAY YTJICBOAOPOAaMH, TPHUHAMICKAIIUMU K
Pa3JINYHbIM KiIacCaM

2.6

[TpupoiHBIE UICTOUHUKH YT1eBOA0pOo0B. [IpupoaHblil ra3 u nonyTHble HEPTAHBIE
ra3sl. Hedtp u e€ nmpoucxoxaenue. CrnocoObl nepepabOTKH HEPTU: MEPETOHKA,
KPEKHHT (TepMHMUYECKHH, KaTanuTHueckuil), muponu3. IIpoaykTel mepepaboTKH
He(TH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITYy. KameHHbIH yronp u
MPOIYKTHI €ro nepepadboTKu

KchoponconepmamHe OpPTraHU4YCCKUC COCANHCHU




3.1

[IpenenvHbIe OJHOATOMHBIE COUPTHL. METAHOI M 3TAaHOJ: CTPOCHUE, (PU3NIECKUE
nu XUMHNYCCKHEC CBOMCTBA (peaKLII/II/I C AKTHUBHBIMHA METalJlaMu,
raJIor€HOBOIOPOJAMH, TOpPEHHUE), NpUMEHEHHE. BOoJOpOJHBIE CBSI3U MEXIY
MOJIEKYJIAMH CHUPTOB. J[€MCTBHE METAHOJA W 3TAHOJIA HA OPraHU3M YeEJIOBEKa.
MHoroaToMHBIE CIIMPTHI. OTUIEHTJIMKOJIb U TJIMLOCPUH: CTPOCHHUC, (1)I/ISI/III€CKI/I€ n
XUMUYECKHE CBOMCTBa (B3aUMOJIEHCTBUE CO  IICJIOYHBIMH  METaJlJIaMH,
Ka4CCTBCHHAA pPCaKlHMd Ha MHOI'0OAaTOMHBIC CHI/IpTI)I). I[efICTBHG Ha OpraHusm
YCJIOBCKA. HpI/IMeHeHI/Ie rIIMOCPUHA U STUJIICHTJIMKOJIA

3.2

®deHoyl:  CTpOEHHME MOJIEKYNbl, (u3WYeckue W XUMHYECKHE CBOMCTBA.
ToxcuanocTh penona. [Ipumenenne deHoa

3.3

Anbnerunpl 1 KeToHbl. opmanbaeru, aueTanbAerua: CTpoeHue, Gpusndeckue u
XMMHMUYECKHE CBOMCTBA (peakuu OKUCIEHMSI U BOCCTAHOBJICHHUS, KaUECTBEHHbIE
peaxkium), noJydeHue u NpuMeHeHue

3.4

OnHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KUCIOTHL. MypaBbuHas M yKCyCHas
KHUCIIOTBI: CTPOEHHE, (PU3NYECKHEe U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHME JUIs
Kjlacca KUCJIOT, peakuusi JTepuukanuu), TMOJydyeHHEe U IPUMEHEHUE.
CreapuHOBasi U OJIEMHOBAsI KUCJIOTHl KaK MPEICTaBUTENN BBICHIUX KapOOHOBBIX
KHCIOT. Mbl1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEe JeiicTBHE

3.5

CrnosxHble 3(Upbl KaK MPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['unpomus xupos. [Ipumenenue xupoB. buonornyeckas posb
KUPOB

3.6

YrieBopl: cocTaB, Kiaccu(uKamus yriaeBoAoB (MOHO-, TU- W TIOJUCAXapHIBI).
['moko3a — mpocTelmmii MOHOCaxapui: OCOOCHHOCTH CTPOCHHUS MOJICKYJIBI,
(busnyecKkre ¥ XUMHUYECKHE CBOMCTBA (B3aumoeiicTeue ¢ ruapokcuaom meau(ll),
OKHCIIEHWE aMMHa4YHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHueE,
OpoXXeHHEe TIIOKO3bI), HaXOXKACHHE B TMPHUPOJE, NMPUMEHEHHE, OHMOJOrHYecKas
poab. dotocunTe3. @pyKTO3a Kak M30MEp IIIOKO3bl. Kpaxman u 1emiono3a Kak
npupoaHble TmoiuMmepbl. CTpoeHHe Kpaxmala M 1Le/uttosno3bl. dusnueckue u
XMMHUYECKHE CBOMCTBA Kpaxmaiia (THIPOJIN3, KAUeCTBEHHAs PEaKIus C HOJI0M)

A30Tcozlep>1<aume OpPraHU4Y€CKHUEC COCANHECHUSA

4.1

AMHMHOKHCIOTBI KakK aM(l)OTepHI)IC OpraHn4eCKUueC COCAMHCHUA. dusnyeckne u
XHUMHYECKHE CBOMCTBA aMUHOKHCIIOT (Ha IIpuUMEPE FJII/ILII/IHa). buonormueckoe
3HAaYCHNUEC aMHHOKHCIIOT. HCHTI/I,I[BI

4.2

benku kak MNpUPOAHBIC BBICOKOMOJICKYJISIDHBIC COCIUHCHU. HepBI/I‘IHaﬂ,
BTOpHUYHAA W TPCTHYHAA CTPYKTYypa O0enkoB. XUMHYECKHE CBOICTBA OEJIKOB:
TUAPOJIN3, ACHATYypallusl, KAUCCTBCHHBIC PCAKIIMU HA Oenku

BLICOKOMOHeKy.]'IHpHLIG COCIUHCHUA

5.1

OCHOBHBIC TIOHATHS XUMUH BBICOKOMOJICKYJIAPHBIX COCJIMHECHUI MOHOMED,
IMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHBb MMOJIMMEPHU3alIU, CPECAHASA MOJICKYJIIPHAAL
Macca. OCHOBHEIE MCTOAbI CHUHTE3a BbICOKOMOJICKYJIISPHBIX COCOUHEHUN —
MOJIMMEpHU3alHA U TTOJIUKOHACHCAIN A

5.2

9KCHepI/IMeHTaJ'ILHLIC MCTOAbI H3YUCHHUA BCIICCTB U HUX npeBpameHHﬁ:
O3HAaKOMIJICHHUE C o6pa3uaMH MNPpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IINIACTMACC,
Kay4YyKOB. HonyquI/Ie CUHTCTUYCCKOI'O Kay1yKa U pE3UHLL
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HpOBepﬂeMblﬁ IJIEMECHT COACPKAHUA

1

TeopeTnyeckue OCHOBbI XUMUU

1.1

XuMHUUeCKuil sreMeHT. AToM. Snpo aroma, M30TONBI. DIEKTPOHHAS 000JI0YKA.
DHepreTHYeCKre YPOBHH, TOIYPOBHU. ATOMHBIC OpOHTaH, S-, P-, 0-371eMeHTHI.
OcoOeHHOCTH pacnpelesieHus 3JEKTPOHOB [0 OpOUTAISAM B aTOMax 3JIEMEHTOB
HEePBBIX YETHIPEX MEPHOJO0B. DIEKTPOHHAS KOH(UTypaIHsi aTOMOB

1.2

[Tepnoanueckuit 3axoH u Ileproanyeckas cucrema XUMHYECKUX d1eMeHTOB [I.1.
MenneneeBa. Cs3p mnepuoanyeckoro 3akoHa u llepuonnmyeckoil cucTembl
xumudecknux aeMeHToB J[M. MenzaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHHUS CBOWCTB XHMHYECKUX DJJIEMEHTOB U
o0pa3yeMbIX MMM IPOCTBIX M CIIOXHBIX BEUIECTB IO IpylnamM U IepHoJaMm.
3HayeHue NepuoIMYECKOro 3aKOHa B pa3BUTUU HAYKU

1.3

Crpoenue BemecTBa. XUMHUYECKas CBA3b. Buabl XUMHUYECKOW  CBSI3HU
(koBaJieHTHAsT HEMOJISIpHAs M TIOJsApHAs, HWOHHAs, MeTaumdeckas). HoHbI:
KaTHOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUUYECKOU CBSI3H
(oOMeHHBIN U JOHOPHO-aKIENTOPHBIN). BogopoHas cBs3b

1.4

BaneHnTHOCTh. D1EKTpOOTPUIIATETLHOCTh. CTENEHb OKUCICHUS

1.5

BemecTBa MOJEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHA. 3aKOH MOCTOSHCTBA
COCTaBa BeIleCcTBAa. THWIBI KPUCTAUINYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUNA KPUCTALIMYECKONM peméTku. [loHsaTne o aucnepcHbIX
cucremax. VICTUHHBIE M KOJUIOMIHBIE PacTBOpbl. MaccoBast OJI BEILECTBA B
pacTBope

1.6

Knaccudukanus HeopraHundeckux coenuaeHnii. HoMeHkmaTypa HeopraHu4ecKux
BEIIECTB

1.7

Xumudeckass — peakmusa.  Knmaccudukamwss ~— XHMHUYECKMX — peaknWii B
HEOPraHMYECKON U OPraHMYeCKOM XMMHU. 3aKOH COXPAHEHMsI MacChl BELIECTB,
3aKOH COXPaHEHMsI U MPEBPALICHUS SHEPTUU IPU XUMHUYECKHUX PEeaKIUIX

1.8

CKopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (HaKTOPOB

1.9

OOparumbie peakmuu. XHUMHUYECKoe paBHOBecwe. DakTopbl, BIUSAIOIIHAE HA
cocTosinre xumuieckoro pasHoBecus. [Ipuniun Jle [llarense

1.10

DnekTpomuTrueckas auccormanus. CuibHble W ciaOble ayekTposuthl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIAsA, HEUTpalbHasl, IIeoYHas. Peakiyu HOHHOTO
oOmeHa

1.11

OKXHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC PCaKInu

HeopraHI/IquKaﬂ XHUMHUA

2.1

Hemeramnel. IlonoxkeHue HEMETaJJIOB B HepHOHquCKOﬁ CUCTEMEC XHUMHYCCKUX
3JICMCHTOB HI/I MenneneeBa u 0COOEHHOCTH CTPOCHHA aTOMOB. duznyeckue
CBOMCTBA HEMETAILJIOB. AJIJ'IOTpOHI/IH HCEMCTAJJIOB (Ha IMpUMEPE KUCIIOpOJa, CEPHhI,

tdocdopa u yrneposa)

2.2

XVUMUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIJIOB (TaJlOT€HOB, Cephbl, a30Ta,
docdopa, yrmepoga U KpeMHHUS) M UX  COCIMHEHUNH  (OKCHJIOB,
KHCJIOPOJICOICPXKAIIUX ~ KUCJIOT, BOJOPOJAHBIX coeauHenuit). Ilpumenenue
BAKHEUILIMX HEMETAJUIOB U UX COCAMHEHUN

2.3

Mertannsl. Ilonoxxenne mertamnoB B Ileproguueckoil cucTeMe XHMHUYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHHUS IEKTPOHHBIX 000JI0UEK
aToMoB MeTa/uoB. O6ume ¢usznyeckue cBoicTBa MetamioB. CriyiaBbl METAJIOB.
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XUMHUYECKHUE CBOWCTBA BAXHEHUIIMX METAJUIOB (HATpUM, KA, KalbIuH,
MarHuii, aqlOMUHUHN, IIUHK, XpPOM, JKele30, MeIb) U UX coeauHeHwmil. Oomue
CrocoObI OMy4YeHHS MeTAJUIOB. [IprMeHeHne METaJJIOB B OBITY U TEXHUKE

2.5

I'enernueckas CBSI3b HCOPraHNM4CCKUX BCUICCTB, NPHUHAIIICIKAIIUX K PA3JIUMIHBIM
KjjaccaM

XUMHS U )KU3Hb

3.1

Ponp xumMum B oOecreyeHUM HSKOJIOTMUECKOW, SHEPreTHYECKON U MHIIEBOU
0€30MacHOCTH, Pa3BUTUU METUIMHBL. [IOHSATHE O HaydHBIX METOJAaX MO3HAHUS
BEIIIECTB U XUMHYECKUX PEAKLINI

3.2

[IpencraBnenuss 06 OOMIMX HAYYHBIX MPUHIMIAX MPOMBIIIICHHOTO TOJYyYeHUs
Ba)XKHEUIIIMX BEIIECTB. YENOBEK B MUPE BEUIECTB M MATEPHAJIOB: Ba)KHEUIINE
CTPOUTENBbHBIE MaTe€pUalIbl, KOHCTPYKIIMOHHBIE MaTE€pUAJIbl, KPACKH, CTEKIIO,
KepamMuKa, MaTepHalibl ISl DJIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKHUE U
MUHEpaJIbHbIE y100peHus

3.3

XuMHUsT W 3J0pOBbE YEJNOBEKAa: IMpaBWiIa WCIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia 0€30MMaCHOTO KCIIOIB30BAHUS MPENapaTOB OBITOBON XUMHUH
B IIOBCEIHEBHOM KU3HU







