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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE cCpelHero ooOimiero o0Opa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepasibHOM 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro O00IIero 00pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DegepalbHOM  rOCYJapCTBEHHOM
obOpazoBarensHOoM ctaHgapre COO, c¢ yu€trom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TnoNoXeHu «Crtparerum pa3BUTHS BocOUTaHus B Pocculickoil
@epnepanuu Ha nepuon no 2025 rogma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOoTKe MporpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpateruy 00y4eHus, BOCIUTAHUS U pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHnentyanbHble ToyiokeHuss GI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaTOB OOyuYeHUs U TpPeOOBAHMH K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE o0OpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMHU
00111e00pa30BaTEIbHON  OpraHU3alluM, SBISETCS HEOTHhEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpUIAIOIIMM 3TalloM peaju3aluy  Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KJIIOUEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YeNOBeKa, a TakKKe OKOJOTHYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHHE
oOyuJaroluxcs Ha ypOBHE CpPEJAHEro o0Iero oopa3oBaHus CPeACTBAMU y4eOHOTO
npeaMera «XUMHUS», COJIEp)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMmMe N0 XMMUU C Y4ETOM CHEUU(PUKA HAYKA XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eneldl M NPUHIUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOjb B
COBPEMEHHOW IUBWJIM3AIMM, B CO3JJaHUM HOBOW 0a3bl MAaTepUagbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHUPOBAHKE PAIMOHATHLHOTO HAYYHOTO MBIIICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
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BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMH HAyKaMH, XHUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa ¥ >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJIEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKO, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH IHEISIMU W NPUHLUUIIAMUA CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHUsI) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOyyarolmuxcs, HEoOXOJUMYI0 MM JJs BbIPa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIOYEHHUA B KU3Hb COLUYMA, MPOAOKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  IpeamMeTa «XuUMHUs»  SBIAOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P’KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHnYecKOor XumMuu. @OpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOTooOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B MporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOI'O TOJXOJa K U3yYeHHI0 ydeOHOro marepuajia U 0O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAaHUHW Ha  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCMYECKON TEOPUU CTPOEHHUS OPraHUYeCKHX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpeJCcTaBlIeHUd O cTpoeHuH BemecTB. CBeleHHs 00 H3y4yaeMblX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHn4ecKod XUMHM IIOJy4arOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYAILHBIC
MPEACTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mOpeamere «XuUMHUS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
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XUMHSD) OOy4YaroIUMCSl TPENOCTAaBISIETCd BO3MOXHOCTh OCO3HATh 3HAYEHUE
HNEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKHUX MO3MULIMM,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 0OBACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBAX M NPUMEHEHHH, & TAKXKE O XUMHUYECKHX pEakUHUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHust jomnosHsercs B Kypcax 10 u 11 xmaccoB
AIIEMEHTAMHU COJACPKAHMS, UMEIOUUMH KYJIbTYPOJOTHYECKHH W MPUKIATHON
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT TOHHMMAHHUIO B3aMMOCBS3H XUMHH C
OpYTMMHM HayKaMH, PAacKpbIBalOT €€ poJib B IIO3HABATEIbHOW U IMPAKTUYECKOU
NESTEIIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YB@)XKEHHMS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAIOT
BBIMTYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(OPMALUIO U
OPUMEHATh €€ JUIsl MONOJHEHWs] 3HaHWM, pELIeHUs WHTEUIEKTyaJlbHbIX U
HKCIIEPUMEHTAIbHBIX UCCIEI0BATENbCKUX 3aJau. B 1enom coaepkanue yueOHOTo
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  W3YYCHHsS] OPHUEHTHUPOBAHO  Ha
dbopMupoBaHrue y 0OYYarOMIMXCS MHUPOBO33PEHUYECKONW OCHOBBI JJISi TTOHUMAaHUS
bunocockux wued, TaKMX Kak: MAaTepHAIbHOE €IMHCTBO HEOPTaHUYECKOTO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB WX COCTaBOM M
CTPOCHHMEM, II03HABAa€MOCTb HPUPOJIHBIX SBICHUA NyTEM OHKCIEPUMEHTa M
pelieHusT TMPOTUBOPEYU MEXAy HOBBIMH (akTaMHM ¥ TEOPETHUECKUMHU
MPEINOCHUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUH YKOJOTHYECKUX Mpobdiem, a
Takke MpodJieM cOepekeHus: FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B naHe pemieHuss 3agad  BOCHUTAHMSA, PAa3BUTUS M COLMAIM3ALUU
OOyJaromuxcsi TMPUHATBIE MPOTPAMMON MO XWMHH TOAXOABI K OIPEICTICHHIO
CONEp)KaHUSI M TIOCTPOCHUS TMpEeAMeTa TpeaycCMaTpuBaroT (hopmupoBaHHe
YHUBEpPCaJbHBIX Y4YEOHBIX JAEHCTBUMH, HUMEIOMMX 0a30Bo€ 3HAUYCHHE IS
pa3iIMuYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpodsieM, NOHCKa, aHalu3a H
00paboTku nHpOpMaIK, HEOOXOIUMBIX JIsi MPUOOPETEHHUS OIbITa TPAKTUIECKOM
U HCCIIEeIOBATEeIbCKON NEeSTEIBHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B MO3HAHUHU
XUMHH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACICHUN
COJICP)KATEIBPHON XapaKTePUCTUKU IIeNIell HM3ydeHHUs TpeAMeTa HampaBlIeHUEM
MEPBOCTENEHHON 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKON HAayKHd KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
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NESATEILHOCTH YeJOBeKa M KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOJMYECKOW TOYKH 3PEHUSI TaKOM MOJXO0J K ONpPENENICHUIO LeNied U3y4deHUs
npeaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LEISIMH H3yY€HHUs IpeaMera
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBistroTCA:

e (opMupoBaHHME CHUCTEMBl XHMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTAaBJISIIOIICH €CTEeCTBEHHO-HAYYHOM KapTHHBI MHUpa, B OCHOBE KOTOpPOH
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHUE M TMOHHUMAHHME CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHHE C MCTOpUen
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AX [MO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiui, HEOOXOAUMBIX IS MPUOOpPETEHHS
YMEHHA OpPHUEHTHUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MPHUPOJIE, B MPAKTUUECKOM U MOBCEAHEBHOM KU3HH;

e pa3BUTUE YMEHHUH U CTIOCOOOB 1€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHUMHYECKOTO JSKCIEPUMEHTa, COOJIOACHHEM TIPaBUII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTum, copeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTHUPOBaHA B COOTBETCTBUU
C HOBBIMHM NIPUOPUTETAMHU B CHCTEME cpeaHero oobmiero odpazoBanus. CeronHs B
NpernoJAaBaHNM XUMUU B OOJbIIed CTeNmeHH OTHATCs  MPEeArnovTeHHE
MPAKTHUYECKONH KOMIIOHEHTE COJAEp)KaHHsA OOydYeHHUs, OPHEHTHPOBAHHON Ha
NOJIFOTOBKY BBIMTYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alyy, BJIaJCIOIIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOOaMU U
YMEHMSIMH aKTUBHOTO IMOJIyYE€HUs 3HAHUM U MPUMEHEHMS] UX B pPEealIbHOM KU3HU
JUTSL PEIICHUS TPAKTUUECKHUX 3a71ad.

B cBs3u ¢ 3THUM mpu W3YYEHHH TMpeaMeTa «XUMHS» TOMHHHUPYIOIIEe
3HaYeHHEe MPUOOPETAIOT TaKUE LENH U 33J]a4H, KaK:

ajanrtanusi 00y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAOILEIOCS MHpA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY TPUHSATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CHTYAIlHMsIX, CBS3aHHBIX C BEIIECTBAMH U MX
NPUMEHEHHUEM;

dopMupoBaHre 'y OOy4arOUIMXCA  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETCHIIN), UMEIONINX YHUBEPCATbHOE 3HAYCHWE Ui Pa3IUYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MHQPOpMaLUH,
HEOOXOJUMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT



JenaprameHT oOpa3oBanus AxMuHHCTpaumu T. EkatepunOypra
MyHuuunansHOe aBTOHOMHOE 0011e00pa3oBaTeIbHOE YUPEXKACHUE CpeHsist obueoOpasoBarebHas mkonaa Ne 36 um. M.I1.OgunnoBa
620078, r. ExatepunOypr, yin. Mansimesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

BaXHOE MECTO B II03HAaHWM XHMMHMH, a TaKXKe s OLEHKH C [O3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELLY;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CITIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HaHUS 110 XMMHH B COOTBETCTBUM C )KM3HEHHBIMHU MTOTPEOHOCTSIMHU, UCIIOJIb30BAThH
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUH JI IOMCKAa U aHajuu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUIEHUSI, HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOECHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpPH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTaHUWE Yy oOOydaronmxcss YOEeXJIEHHOCTH B TyMaHUCTHYECKON
HaIIPaBJICHHOCTH XHMHH, €€ BaXXHOW pPOJM B PEIICHUH TJIOOAIBHBIX IMPOoOJIeM
PaLMOHAIBHOTO MPUPOAOIOJIB30BAHNUS, TOIOJHEHHSI SHEPTETUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOUIEHUS K TPUPOAE M CBOEMY 3J0pPOBBIO, a TaKK€ NPHOOPETEHHS OIbITa
WCIIONIb30BAaHUSl TOJYYCHHBIX 3HAHUM I MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsX, CBA3AHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B yuebHOM maHe cpenHero ooOmero oOpa3oBaHMs NPEAMET «XUMHS»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHOM obsacTi «EcrecTBeHHO-Hay4YHbIE
IPEIMETHD.

OO11ee uncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oomiero odpazoBaHus, cocraBisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).
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COJEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuaoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TToJI0keHUs. CTPYKTYpHBIE (HOPMYIIBI
OpraHM4ecKux BemecTB. ['omonorus, u3oMepus. XUMUYECKas CBS3b B
OpPTraHUYECKUX COECIMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenue o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYeCKUX COEAVMHEHUN (CHCTEeMaThyecKas) W TpUBHAJIbHBIE Ha3BaHUs
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsSI BEIIECTB M HX MPEBPAIICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJECHUE W
OMKMCAHUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
MIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psAn. MeraH W 3TaH —
NPOCTEUIINE NPEICTABUTENN QJIKaHOB: (PU3MYECKHME M XUMHUYECKHE CBOMCTBA
(peakiuu 3amelieHus] U TOPEHUs), HAxXOXXIEHUE B MPUPOJE, MOIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psAll. DTUIIEH U MPOMUIEH —
MPOCTEUIINE TPEICTABUTEIN AQJIKEHOB: (U3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUJpATaAlMM, OKUCICHHUS U
MOJINMEPHU3ALINH ), TOTYYEeHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEHIINe
XUMUYECKHE CBOMCTBA (peakiusi mojaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUECKUI psijl. AlleTHIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKMHOB: COCTaB, CTpOE€HHE, (U3HYECKUE U
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUS, FaJOTCHUPOBAHUS, THIPATALINH,
TOpPEHHs]), MOJyYeHUE U TPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3NYECKHEe U XMMHUYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJYYEHUE U MpPUMEHeHue. Tonyon:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
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2aN02eHUPOBANUS U HUMPOBAHUs), NOAyYeHue u npumeHnenue. TOKCUYHOCTb
apeHoB. ['eHeTMuyeckas CBsI3b MEXIY YIVIEBOJOPOJAMH, IPHHAMICKAIIMMH K
pa3IMYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HeTsaHbie Ta3pl. Hedtp u e€ mpoucxoxnenue. CrocoObl mepepaboTku HEDTH:
NEPErOHKa, KPEKUHI (TEPMHUYECKHMM, KaTalUTU4YeCKuil), nuponu3. IIpomykTel
nepepaboTku He(pTH, UX IPUMEHEHHUE B NPOMBIIUICHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUM:
O3HaKOMJIEHHME C o00pa3lamMu IUIacTMAacCc, KaydyKOB M PE3UHBI, KOJUIEKIUH
«Hedptb» u  «Yromp», MOIETMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
rajJOreHONPOU3BOIHBIX, TPOBEIECHUE NPAKTUYECKON PabOThI: MOJyY€HHUE STHIICHA
Y U3yYEHHE €TO CBOWCTB.

Pacuérnble 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKLIUN).

Kucaopoacoaepxaiue opranuieckue coeJuHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHOJ: CTPOECHHUE,
¢usznyeckue M XHUMUYECKHME CBOMCTBA (pEaKIUM C AaKTUBHBIMHU METaJIAMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BoaopoaHbie CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJa Ha OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COUPTBL. OJTWICHIJIUKOIb M  TIIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHYECKHE CBOICTBa (B3aUMOJEHCTBUE CO IICIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenune rauuepuHa U STUICHTIIMKOJIS.

deHon: CTpOCHUE MOJEKYJbl, (U3NYECKHME W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue enoua.

Anpnerunpl U kemouvl. DoOpMaNbIEruj, aleTaIbIErHA: CTPOCHHUE,
dusznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEHUE U TPUMEHEHHE.

OAHOOCHOBHBIE TpefeNibHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMUYECKHE CBOMCTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIy9eHne U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KHUCJIOThI KaK MPEACTABUTENN BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIIMX KaPOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.
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CnoxxHble >(QUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas
POJIb KUPOB.

VYrneBoawl: cocTtaB, Kiaccu(uKamus ~— yrieBoJoB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XMMHUYECKHE CBOMCTBa (B3aUMOJICUCTBHE C
ruapokcugom Meau(Il), oxucinenne ammmuadyHbiM pactBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunre3. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnonos3a Kak OpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
Hewnroso3bl.  PU3NYecKUe M XHMHYECKHE CBOMCTBAa Kpaxmaja (THAPOJIH3,
KAauECTBEHHAs PEAKIUS C HOJIOM).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
IIPOBE/ICHHE, HAOJIIOJICHHE W ONHMCAHWE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE
CIHMPTOB, KAaUE€CTBEHHBbIE PEaKLUU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcuznoM Meau(1l)), MHOroaToMHbBIX CHUPTOB (B3aMMOJCICTBHE TIJIMLEPUHA C
rugpokcugom meau(ll)), anbaeruioB (OKUCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aummomeicTBHE Kpaxmana C HOJOM),
IIPOBEICHHUE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeannenus. dusnueckue
U XMMHUYECKHE CBOMCTBAa aMMHOKMCIOT (Ha mpumepe riuiuHa). buonoruueckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpOJIHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. IlepBuunas,
BTOpPUYHAs M TpeTUYHas CTPyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OEIKOB:
TUJIPOJIN3, IeHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

DKCNEepUMEHTAIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MpEBpaIlCHUI:
HAOJI0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIC PEAKIIUU OEITKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSS MOJICKYJIApHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJINMEPHU3ALUS U MOJUKOHIEHCALUS.



JenaprameHT oOpa3oBanus AxMuHHCTpaumu T. EkatepunOypra
MyHuuunansHOe aBTOHOMHOE 0011e00pa3oBaTeIbHOE YUPEXKACHUE CpeHsist obueoOpasoBarebHas mkonaa Ne 36 um. M.I1.OgunnoBa
620078, r. ExatepunOypr, yin. Mansimesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

OKCIIEPUMEHTAJIBHBIE METOJbl HM3Y4YEHHUsS BEIIECTB M HX IPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMACC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusanust MEeXIpPEIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kyacce OCYUIECTBIIIETCS YEpE3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU U OTHEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHaJU3, CUHTE3, Kiaccu(uKkauus, NepuoJuIHOCTb, HAaOIIO/IECHNUE,
U3MEPEHUE, HIKCIIEPUMEHT, MOACIIMPOBAHUE.

dusuka: Marepus, DJHEpPIrHus, Macca, aroM, JJIEKTPOH, MOJIEKYJIa,
HSHEPreTUYECKUN ypPOBEHb, BEIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUMHBI U €AUHUIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHu3Me,
¢doTtocuHTE3, OMOJIOTMYECKH AaKTUBHBIE BellecTBa (OENKH, YIJIEBOABI, JKUPBHI,
(bepMEeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pECypCHI.

TexHosorus: NUIIEBbIE MPOAYKTHI, OCHOBBl pPAlMOHAJIBHOIO IIUTaHMI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpenapaTsl, MaTepUAIIbl U3
VCKYCCTBEHHBIX M CUHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU

XUMUYECKUM dneMeHT. ATOM. Sapo aroma, H30TONBI. DJIEKTPOHHAS
000JI0YKa. DHEPreTUUeCcKre YpOBHH, TOJYPOBHH. ATOMHBIE OpOUTasH, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpeziesieHusl 3JIEKTPOHOB MO OpOUTAIAM B aTromax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

ITepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NepuoanyecKoro 3akoHa u Ilepmoanyeckoil CucTemsl
xumudeckux sneMmeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOU TEOPUEW CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYINaM M MepUojam.
3Ha4YeHUe NMEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.
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Crpoenue BemecTtBa. XUMHUYECKas CBA3b. Buabl XMMHYECKOW CBA3M
(KOBaJICHTHasl HETOJIApHAs M MOJIApHAasi, MOHHAs, MeTaJIMuecKas). MexaHU3Mbl
oOpa3oBaHHs KOBAJICHTHOM XWMHYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiii). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne 0 aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10JIs1 BEIECTBA B pacTBOPE.

Knaccudpukanus HEOPraHUYECKUX COCIUHEHUN. HomeHnknarypa
HEOPraHUYECKUX BEIIECTB. | e€HETHYeCKass CBA3b HEOPraHUYECKUX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas — peakuusd. Kiaccupukanuss  XMMHYECKMX — peakluil B
HEOPraHWYECKON M OPraHWYeCKOM XMMHH. 3aKOH COXPAaHEHMsI MacChbl BELIECTB,
3aKOH COXPAaHEHMSA U IIPEBPALLECHUs SHEPTUU [IPU XUMUYECKUX PEAKLIUAX.

CKOpOCTh peakliH, €€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuun. XUMHYECKOE paBHOBecue. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE
xuMu4deckoro paBHosecus. [Ipunnnn Jle [latense.

OnexTponutryeckas auccouuanusi. CuiabHble U cinalble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJAsA, HEUTPaIbHas, EJIOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJBl M3yYEHHUS BEUIECTB M MX MPEBPALLICHUI:
neMoHcTpanus Tabiui «lleprognyeckas cucrema XxuMuaeckux sjaementos 1. U.
MenneneeBay, M3ydeHHE MoOJeNied KPUCTAIUIMUECKUX PELIETOK, HaONIOeHHuE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3ioXKeHUE NepoKcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTajau3aToOpa, OMPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUMH HOHHONO oOMeHa),
IPOBEJCHUE MPAKTUUECKON paboThl «BrusHue paznuuHbix (HakTOpOB HA CKOPOCTh
XUMHYECKOU pEAKLIN.

PacuéTHrble 3amaun.

Pacy€rel 1O ypaBHEHMSIM XMMHUYECKHMX pEakUuui, B TOM 4YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIB30BAHUEM ITOHATHUS «MACCOBAs
JIOJIs1 BEILLIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilomoxxenue HemetaiuioB B Ilepuoamueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
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®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOINUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAUIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS) M MX  COCOWHEHUUH  (OKCHIOB,
KUCJIOPOJICOJIEPKAIIMNX KHACIIOT, BOJOPOAHBIX COEAUHECHUM ).

[IpuMeHeHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUI.

Meramnsl. [lonoxenne meramnoB B Ilepromnueckoil cucreMe XUMUYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JOYEK
atoMoB MeTaiuioB. O0mue ¢guizndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIIEKTPOXUMHUYECKUAN PsAJT HAPSIKEHUI METaJUIOB.

XWMHUYECKHE CBOMCTBA BaKHEWIIMX METAUIOB (HATPHUH, KaiWi, KaJIbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJIe30, MEJIb) U UX COCIMHEHUM.

OOmue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHsS BEIIECTB M HX MPEBPAIICHUMN:
U3y4YeHUE KOJUIEKINH «MeTamuibl U CIUIaBbl», 0O0pa3lOB HEMETAIUIOB, pELICHUE
AKCIEPUMEHTANIbHBIX 3a/ia4, HaOJIOJIEHWEe M OIHMCAaHHE JIEMOHCTPAIUOHHBIX U
7a00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBUE THAPOKCHA ATIOMHHUS C PAaCTBOpaAMHU
KHUCJIOT U LIEJI0UeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJLJIOB).

Pacuérnbie 3agaun.

Pacuétel macchl BemiecTBa WM 00bEMA ra3oB MO W3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OAHO
13 BEUIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xuMum B 0O€CrieUeHUH 3KOJOTHYECKOM, SHEPTreTHUUECKON U IHIICBOM
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKITUH.

[IpencraBnennss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHpE BEHIECTB W MaTEpUATIOB: BaXXHEUINNE CTPOUTEIIbHBIC
MaTepualbl, KOHCTPYKIIMOHHbIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJIs 3JIEKTPOHUKH, HaHOMAaTepHuasbl, OPraHUYEeCKUE U MHUHEPAJIbHBIC
yIa0OpeHus.

Xumus M 3I0pOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHMS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XMMUU
B IOBCEIHEBHOM KHU3HHU.

MexnpeaMeTHbIe CBA3H.
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Peanuzanusi  MEXNpeAMETHBIX CBA3€H MNpU  HU3YYEHUH OOmEed
HEOPraHU4eCKOM XMMHH B 11 Kilacce oCylIeCTBIIIETCS Yepe3 UCIOJIb30BAHUE KaK
OoOIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TIOHATHN, SIBJISIONIAXCS
CUCTEMHBIMU JIJI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(pUKalMs, TEePUOJAUYHOCTh, HaOIIOICHUE,
AKCIEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusnka: MaTepusi, IHEPTHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBa, (PU3MYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- u
MUKPOIJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3MeE.

['eorpadusi: MuHepabl, TOPHBIE MOPOJIbI, MOJIE3HbIC UCKOMAeMbIE, TOIJIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, MIPOU3BOJICTBO
CTPOUTEJIBHBIX MATEPUANIOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IHUILIEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUSA
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0mero o0pa3oBaHus (JUIYHOCTHBIM,
METanpeMETHBIM W TpeaMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBEeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS MpeIMeTa «XUMHUsS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHUHCKONW TpakAaHCKOW HJICHTHYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTNPEEICHUIO;

HaJIM4KM€ MOTUBALMH K OOYy4EHHIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroUIMXCs PYKOBOJICTBOBAaThCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUSA MpeAamMeTa «XHUMHS» JTOCTUTAIOTCS B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U WJeaJlaMd POCCHMCKOr0 Tpa)kJIaHCKOrO OOIIeCTBA, MPUHATBIMU B 0OIECTBE
HOpMaMu U  TpaBWIaMH  TOBEAEHHUs, CIOCOOCTBYIOIIMMHU  Mpolieccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
00y4Jarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaMeTa «XHUMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEILHON M TMPAKTHYECKOW JEATEeIbHOCTH
oOyJarolmxcs Mo peai3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEN, B TOM YHUCJIE B
4acTH:

1) rpaKaaHCKOro BOCIIMTAHUA:

OCO3HaHUs 00YYaIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KECHUS K 3aKOHY U MTPABOIOPSIKY;
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MPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TNPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHUN YYE€OHBIX M MO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh WM TMPUHHUMATh MOTHBBI, HaAMEPEHUS, JIOTHUKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCIEJIUIO
OTE€UECTBEHHON XUMUMU;

YBO)KEHUs K IPOILECCY TBOPUECTBA B OOJACTH TEOPUM U TPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

MHTEpeca M IO3HABAaTEIbHBIX MOTHUBOB B IMOJYYEHUUM M IOCIEAYIOLIEM
aHaJin3e MHQOpMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHUBATh CUTYallMH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIECHUs, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAHMUSl 1IEHHOCTEH 3J0pOBOTO M 0Oe30omacHoro olpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWiI 0€30MacHOr0 OOpaleHusi C BelleCTBAaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBLHOCTH;

NOHUMAaHUS UEHHOCTH TNPaBWJI HMHAMUBUAYAIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallMAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:
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KOMMYHUKATUBHOH  KOMIIETEHTHOCTHU B  y4eOHO-HCCIIEI0BaTEIbCKOM
JEATCIbHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM HW  APYrUX BHJAX
JICATEIILHOCTH;

YCTaHOBKM Ha AaKTUBHOE YYaCTHE€ B PCEIICHUHA MPAKTUYECKUX 3a4ad
COI[MAJILHOM HAIMPABIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

HWHTEpeca K MPaKTUUECKOMY M3Y4YEHHUIO Mpodeccuid pa3IuyHOro pojaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM M0 XUMUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3zoBaHus, Oymymieil mpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
oTpeOHOCTEH 00IIIeCTBa;

6) ’K0JI0TUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JI€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYIIICCTBOBAHMS KU3HU HA 3EMJIC;

MMOHMMAaHMS TJIO0AJBLHOIO XapakKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHMSI HEOOXOJUMOCTH WCIIOJNIBE30BAHMUS JIOCTHDKCHUM XUMHH  JUIS
pELICHUST BOMPOCOB PAMOHAIIBHOTO MPUPOIOTIOIB30BAHMS;

AKTUBHOTO HENPHUATHS JOECUCTBUH, MPUHOCIIIMX BpPEH OKPYKAIOUIEH
MPUPOJIHON cpejlie, YMEHHS IPOTHO3UPOBATh HEOJAroNMpHATHBIC IKOJOTHUUYECKHE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTUYECKOTO MBIILUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIbITa JICATEIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSA MMH B TO3HABATEIIbHOM, KOMMYHUKATUBHOMW W COLIMAIBHOMU
MpaKkTUKE, CIIOCOOHOCTH M YMEHHS aKTUBHO IIPOTHBOCTOSTH  HICOJIOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHON MPAKTHKH,

MOHMMAaHUS CHeMUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ polu B
GbOopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JI0CTHOTO
MpeCTaBICHUs] 00 OKpYXKaloIllleM MHUpE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKa, B
MMO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHHH IpoOJieM COXpaHCHUS
MIPUPOTHOTO PABHOBECHS,

yOSXKAEHHOCTH B  0OCOOOW 3HAYMUMOCTHM XUMUU JJIsI  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTM W BaXXHOM POJHU B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUU TJIO0ATBHBIX MPoOIeM
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YCTOHYHMBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPhEBOM, YHEPIEeTHUECKOM, MUIIEBON U
IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, OOSCICUYCHUU YCIIOBUI
YCHENIHOTO TPyAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NoJTydaeMble 3HAHUSA I aHAIHM3a U OOBSICHEHHSI SIBIICHUN OKPY’KAIOIIEro MUpa u
MIPOUCXOMSINNUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHBIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHYECKUE 3HAHUS JUIs
penieHust Ipo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSIX;

WHTEpeca K IO3HAHUIO U UCCIIEA0BATEIIECKON IEATETLHOCTH,

TOTOBHOCTH H  CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBUHU C KU3HEHHBIMU IMOTPEOHOCTIMU;

HMHTEpeca K 0COOEHHOCTSM TpyJa B pazinyHbIX cepax npodhecCuoHAIbHOU

JESATEIBbHOCTH.
METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pPe3yJbTaThl OCBOCHUSI YYEOHOTO TpeaMeTa «XUMHUs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIC MOHSATHUS, OTPaKAIOUIUE
[[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEHUPUKY METOIOB TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBICHUE,
MpoIiecc, CUCTeMa, HayYHbIM (haKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCleIOBaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HABaTEIbHbIE, KOMMYHUKATUBHEIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH M COITMATbHOM KOMIICTCHITMN O0yYarOIINXCS;
CIIOCOOHOCTH 00yJaroImmxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYCCKHE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHON MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.
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OBJaanenne YHUBEPCAJIbHbIMH Y4eOHbIMU MO3HABATEJIbHBIMH
NeUCTBUSAMMU:

1) 0a30BbIe JIOrHYecKHUe AeMCTBUS:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBATh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEACsATh LEJNU JIEeITEIbHOCTH, 3ajJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JTIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHSITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KJIACCU(PUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBAaTh TPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXXJCHHS (MHIAYKTHUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B paccMaTPUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHUS, UCTIOIb3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BBIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHMHUYECKas (opmysa, ypaBHEHHE XHMHUYCCKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX TMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPEICTABICHUS ISl BBISIBJICHUS] XapaKTEPHBIX
MPY3HAKOB U3y4ae€MbIX BEIIECCTB U XMMUUYECKUX PEAKIIMIA.

2) 6a3oBbIe HcCIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIECTh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHUS BEILECTB U XUMHYECKHX
peaKkuui;

dbopMyIUpOBaTh SN U 3a/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKIECHUIA;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 3a XOJI0M
mpoliiecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynibTar, (HopMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeNOBATENbCKOW U MPOEKTHOU
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIHLHOMY
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MOMCKY METOJIOB pEHICHUs] MPaKTUYECKUX 3a/ad, MPUMEHEHUIO pa3InyHbIX
METO/I0B [TO3HAHMUS.

3) padora c ungopmanueii:

OPUEHTHUPOBATBCS B PA3JIMYHBIX HWCTOYHHUKAX WHPoOpManuu (HAy4HO-
NOMYJsSpHAsl JUTepaTypa XHMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBIE IOCOOUS,
pecypebl HTEpHeTa), aHanu3upoBaTh WUH(MOPMAIUIO PA3IUYHBIX BUIOB U (HOpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OILICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEYHBOCTH;

(GbOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3JTMYHBIE METOJBI MPU TIOUCKE H
orbope wuHpOpPMAIlUU, HEOOXOJUMOM IS BBINOJHEHUS YYEOHBIX 3a7a4
OIPEACIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT MCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMy  TMPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KayecTBE CpeACTBAa NpH padoTe ¢
XUMUYECKOM uH(pOpMAIMel: MNPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEMaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJI30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJMYECKHE CpEACTBA
HaTJISIHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXAAaeMOI TeMbl B XOJ€E Majaora u/uiu
JTUCKYCCHUHW,  BBICKA3bIBaThb  WACH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHS MPE/IOKEHHOM 3a1a4H;

BBICTYNIAaTh C MPE3EHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JIESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBIMIOJTHEHUHU
XUMHYECKOTO SKCIIEPUMEHTa, MPAKTHYECKOH pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajin3alui y4eOHOTO poekTa U (OPMYIUPOBATH BBHIBOIBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHMS TO3UIIMA B
X0J1e 00CYK/IeHUSI 1 0OMEHa MHCHUSIMH.

OBjaieHHe YHHBEPCAJbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOATENbHO IJIAHUPOBATh W OCYIIECTBISATH CBOI I103HABATEIbHYIO
NeATEIbHOCTh, Ompenensis e€ Lend W 3aJadyd, KOHTPOJIMpPOBaTH U 1O Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATh TMPEAjaraéMblii alrOpuT™M JACHCTBUN MpuU
BBITIOJIHGHUM YYEOHBIX U HCCJIENIOBATENBCKUX 3ajad, BBIOMpaTh Hambosee
3¢ (deKTUBHBIN croco0 HX pemeHuss ¢ y4€TOM TMOJyYEeHHUs HOBBIX 3HAHUM O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHIX;
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OCYHICCTBJIITE CaMOKOHTPOJIb CBOCH ACATCIIbHOCTH Ha OCHOBC CaMOaHAJIM3a
Hn CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHbIE pe3ylbTaTbl OCBOCHHS Kypca «OpraHuyeckass XuUMHS)
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUHM B IIO3HAHUU SIBJICHHUU
Opuposbl, B (OPMHUPOBAHMM MBILUIEHUS M KyJbTYypbl JIMYHOCTH, €€
(GYHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOIUMOM JIsl pEeLICHUsI TPAKTUYECKUX 3a]1a4
Y 3KOJIOTHYECKHM OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BIAJCHUE  CUCTEMOM  XUMHYECKMX  3HAHHWWA, KOTOpas  BKJIKOYAET:
OCHOBOIOJAralole MOHATUSA (XMMHUYECKUN JJIEMEHT, aTOM, JJIEKTpOHHas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHYTass U COKpall€HHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIA CKeNeT, (YHKIMOHAJIbHAS TpYIIa,
paauKai, U30Mepus, U30MEPHI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M a30TCOJAEpXkAIIME COEAMHEHHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BemiectB A. M. ByTnepoBa, 3akoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XUMHUH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XUMHYECKHX
SBJICHUHM, (PAKTOJOTMYECKUE CBEACHUS O CBOWCTBAaxX, COCTaBe, IMOIYYEHHH U
0e30MacHOM HCIOJIb30BAHUU BaXHEHIINX OPraHWYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTH YEIOBEKa;

C(OPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NPHU
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHUYEeCKUX COSANHEHUM;

c(OpPMHPOBAHHOCTh YMEHUI HCIOJIB30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON)
dbopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLuH,
U3rOTaBJIMBATh MOJENIA MOJIEKYJ OPraHUYECKUX BELIECTB ISl WJUIFOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;
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c(hOpMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy MU CTPOEHUIO K OIpPEICIEHHOMY
KJIACCy/Tpynne COeAuHEHUN (yrieBOJOPOABI, KHCIOPOI U a30TCOAEpIKaIlne
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHHUS), JlaBaTh WM Ha3BaHUS II0
cuctematnyeckoil HomeHknatype (IUPAC), a Takke NpHBOIWUTH TPUBHAJIBHBIE
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWJICHIJIMKOMb, TIHIEpUH, (eHol, (hopMalbaerul], aleTalbJleru, MypaBbUHAs
KHUCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsST KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIIHUH);

cOpPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUS MPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 1151 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOWCTBA THUIMYHBIX NPEICTABUTENIECH pPa3IHMYHBIX
KJIACCOB OPraHMYECKMX BEIECTB (METaH, ATaH, ATUJICH, MPOIMWIICH, AalleTUJICH,
oyranuen-1,3, metwnOyraauen-1,3, GeH30Jl, METAHOJ, ATAaHOJ, STUJICHIJUKOJb,
TIUIEPUH, (EHON, aleTalbACTU]l, MypaBbUHAs M YKCYCHasi KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [EeJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATh TEHETHYECKYIO
CBSI3b MEXKIYy HUMH YpPaBHEHHMSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKLIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIN Ta3, Yrojib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpPMHPOBAHHOCTh YMEHUW TIPOBOJAUTH BBIYUCICHUS 110 XUMHUYECKHM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiMu 1O H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAaHUKW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
WCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIS TPUHATUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCy/I0OM U J1TabOpaTOPHBIM OOOpPYJOBAaHUEM, a TaKXKe IMpaBwia OOpalieHUus ¢
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BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCT, yMEHHUH TUTAHUPOBATH W BBHINIOJHATh XUMHUYECKHMA
AKCHEPUMEHT (IIPEBpaIEHUs] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TIOJIyYEHHUE
STUJICHA W U3YYECHHE €ro CBOMCTB, KAYECTBEHHBIC pPEAKIMU OPraHUYECKHUX
BEIIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHUM C TMpaBWIaMU TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIA0OPATOPHBIM OOOpPYJOBAaHHUEM, MPEACTABISATH PE3yJIbTaThl
XUMUYECKOTO OKCTIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIUpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaAHAIM3UPOBATH XUMHUYECKYIO
uHhoOpMaIMIO, TMOJy4aeMyl) U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJII0OJaTh  TpaBWJia  AKOJOTHYECKHU
1[EJI€CO00Pa3HOr0 TOBENEHUS B OBITY W TPYJIOBOM JE€ATENTBHOCTH B IEJAX
COXPAaHEHHUsI CBOETO 3A0POBbsI M OKPYKAIOLIEW ITPUPOJHOM Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBUSA HAa >KUBBIC OPraHU3Mbl OINPEICIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKA,

JUIsi 00yYaronuxcsi ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYNMHBIX METOJaX IO3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CHENBIX M CHAa0OBHIAAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy obo3HaueHui JI. bpaiinsa mis 3anmucn XMMUYECKHX

dbopmy.

11 KIIACC

[IpenMeTHbIe pe3ynabTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XHAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  NPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBCHHO-HAYYHOM KapTUHBl MHPA, POJIM XUMHU B TIIO3HAHUMU SIBJIICHUU
npuponbl, B (GOPMUPOBAHWU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JJIsI PEIICHUS TPAKTUUECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;
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BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUS (XMMHUYECKUN AJIEMEHT, aToM, M30Tom, S-, p-, d-
AIIEKTPOHHBIE OpOWTaIM aTOMOB, HMOH, MOJIEKYyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPHULATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBA3b
(KoBaJIeHTHAas!, MOHHASI, METAILIMYECKAs, BOJOPOAHAS ), KPUCTAIIINYECKAsl pEIIETKA,
TUANBl ~XUMHUYECKUX  PEAKUHM, PpacTBOp, DJEKTPOJHUTBI,  HEIJEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUny, XUMUYECKOE DPaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
INEKTPOJUTUYECKON Jucconmannu, nepuoanuecknit 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS YHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJMYECKUU S3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEIAEHUS O CBOMCTBAX,
COCTaBE, MOJIyYEHUH U 0€30MIaCHOM HMCIOJb30BAHUM BAKHEUIIUX HEOPTaHUYECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUN BBISBISATh XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOLIUE NMOHATHA IPHU
OMMCAaHWU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHU;

c(OPMHPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKHUX  PEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OTIACITBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHbld Ta3, YIVIEKMCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETaIEHasl U3BECTh, MUTHEBAS CO/A, MUPUT U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUHN OIPEACNIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO0 COCTaBa, BUJ XHUMHUYECKOU
CBsI3M (KOBaJeHTHAsl, MOHHAs, METAJNINYECKas, BOJOPO/IHAS) B COCTUHEHUAX, TUIT
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEllecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs!, METAJUTMYECKas), XapaKTep Cpeibl B BOAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIUHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHA/JIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAeNEHHOMY Kiaccy/rpymnime
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCH/Ibl, OCHOBaHMUS,
KHUCJIOThI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICT MEpUOANIEcKoro 3axkoHa [l.
N. MenneneeBa 1 IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(OpPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHToB 14 mnepuonoB Ilepuonnueckoil cucTeMbl
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xumudeckux sneMeHtoB JI. M. MeHnneneeBa, MCHONB3ys MOHATUA «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «OHEPreTHYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XUMHUYECKHX DJIEMEHTOB U MX COCIUHEHUN
o nepuoaaM u rpynnam llepuonnueckon cucremMpl XUMUYECKHUX 351eMeHTOB 1. U.
Menpaeneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHWYECKHX  BEIIECTB  PA3IUYHBIX  KIIACCOB,
MOATBEP)KIATh CYIIECTBOBAHUE TEHETHYECKOW CBS3M MEXKIYy HEOPTraHUYECKUMU
BEII[ECTBAMH C ITOMOIIBIO YPABHEHHUIM COOTBETCTBYIONTUX XUMHUUECKUX PEAKIINA;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIUPOBATH XUMHUYECKHE DPEAKIUU IO
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTAaBYy pPEarupyroliux BEHIECTB, TEILIOBOMY
abdexTy peaxkiy, U3MEHEHHUIO CTEMEHEH OKHUCIICHMsSI 3JEeMEHTOB, 0OpaTUMOCTH
peaklny, yYaCTHIO KaTaanu3aTropa);

c(OpPMHPOBAHHOCT, YMEHHH COCTABJIATh YPaBHEHHUS PEAKIUN pPa3THIHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSI, PU KOTOPBIX 3TU PEAKIIMU UIAYT IO KOHIIA;

c(OPMHPOBAHHOCTh yYMEHUH TPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIC
KaueCTBCHHBI COCTaB Pa3UYHBIX HEOPTaHMYECKUX BEIICCTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOMINE B BOJHBIX PAaCTBOPAX HEOPTaHUICCKUX
BEILIECTB;

chOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIUi;

c(hOpPMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pEeakiuu OT PA3INYHBIX (PAKTOPOB; XapaKTepP CMEIICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIITHEro Bo3aekcTus (mpuniu Jle [larensbe);

cOPMHPOBAHHOCTh YMEHUN XapakTEepPU30BaTh XHUMHUYECKHE TIPOIECCHI,
JeKAIUEe B OCHOBE MPOMBINIJIEHHOTO TIOJYYCHHS CEPHOM KHUCIIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOIeMaX XMMHUYECKOTO MPOU3BO/JICTBA;

c(OpPMHPOBAHHOCTh YMECHHUH TPOBOJUTH BBIYHCIICHUS C HCIIOJIb30BAHUEM
TIOHSITUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIIEHUH Ta30B
IPY XUMHYECKUX PEaKIUAX, MAacChl BEIIECTBA WIIM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIJIOBOr0 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BCIIECTB, IPEBPAILICHUS U COXPAHCHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOIATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCYJIOM W JabopaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuia OOpaIeHus: C
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BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUH ITUTAHUPOBATH W BBHITIOJHATh XUMHUYCCKHMA
HKCIIEPUMEHT (pa3j0KEHUE MEePOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENEHUE Cpeabl pPacTBOPOB BEMIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPa, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakIuu,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE pPEaKIUMu Ha cyibdar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
temam «Metaiub»y U «HeMetamnb») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0e30MacHOCTH MPU OOpAIlEHUH C BEHIECTBAMU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIMX peaKIuil U (HOpMYJIUPOBATH BBHIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uHoOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCcTBa MacCOBOM
KOMMYHUKaIu, IHTepHET U Apyrux);

chOpMUPOBAHHOCTh  YMEHHMH  CcOOJIOJaTh  TpaBUJia  AKOJOTHYECKHU
LEJIECO00Pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JE€ATEIBHOCTH B LEIAX
COXpaHEHHUs! CBOETrO 3/I0POBbSl U OKPY’KAIOIIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMAaCHOCTh BO3JEHUCTBUS HA )KUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, [IOHUMAs
cvpicn mokazarens [IJIK, mosSCHAT, Ha mpuMepax CHocoObl yMEHBIICHUS H
MPEeIOTBPAIICHUS X BPEHOTO BO3JEHCTBUS Ha OPTaHU3M UYEJIOBEKA;

JUIs. O0Y4YaroIUXCsl ¢ OTPAaHUYEHHBIMA BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUH;

JUISL CHENBIX M CHA0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmy.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kourpoabnsie IIpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI pecypest
Pa3zgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOEHMS OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3nen 2. Yraesonopoast
2.1 [IpenenbHbIC YIIIEeBOAOPOIbI — aJKaHbI 2
29 HenpenenbHbie yraeBoaOpOAbl: aJKEHbI, 6 |
QJIKaIUEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yrieBog0pOabl 2
s4 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB 1 3 |
ux nepepadoTka
Wroro no pazmeny 13
Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Cnuprel. ®enon 3 - -
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 |
Crnoxubie 3¢upbl
3.3 VYrneBojibt 3 2
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Hroro no pazgeny 13
Pa3znen 4. A3oTconepxkaimye OpraHudecKkue coe{uHeHust

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3 ‘ ‘
Htoro no paznemny 3
Paspnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUSA

5.1 [Inactmaccel. Kayuyku. Bonokna 2 ‘ ‘
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 2
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11 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3zgen 1. TeopeTnueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUAX 3
anemeHToB /1. . Menaeneena
12 Crpoenue Bemectsa. MHOroo6pasue 4
’ BEILIECTB
1.3 XHUMHUYECKUE PEaKLUU 6 1 1
Hroro no pazgeny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Meraibl 6 1
2.2 Hemeranisl 9 1 1
)3 CBs13b HEOPTaHUYECKUX U OPTaHUYECKUX )
' BEILIECTB
Hroro no pazgeny 17 \
|
Pazgea 3. Xumus u :Ku3Hb
3.1 XUMHS U KU3Hb 4
Uroro no pazgeny 4
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OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxtudeckue fl[3yqeﬂnﬂ :)Iﬁl?al;onaTeanble
padoThI padoThI pecypes!

[IpenmeTt opranuyeckoil XuMuu, e€ |

BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE

Teopus cTpoCHHSI OPraHUIECKUX

coenunennii A. M. byrnepoga, eé 1

OCHOBHBI€ TOJIOKEHUS

[IpencraBienue o kiaccuPpuKauu

OpraHn4ecKkux BemiecTs. Homenknarypa |

(cucreMaTuveckas) U TpPUBHAIBHBIC

Ha3BaHUs OPraHUYECKHUX BEILECTB

AJIKaHBI: COCTaB M CTPOCHHUE, |

TOMOJIOTUYECKHUH PsiJT

MeraH u 3TaH — npocTenIIre 1

MPEACTAaBUTENH AJIKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1

OTHIIEH U IPOIHJIEH — MPOCTENIINE 1

MPEJICTAaBUTENN ATKEHOB

[Ipaktuueckas padorta Ne 1. «IlomyyeHue | |

STUJICHA U U3YYEHUE €0 CBONCTBY

Ankanuenbl. byranuen-1,3 u 1
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Metunoyranuen-1,3. [lonyuenue
CHHTETHYECKOTO KaydyKa U PE3HHbI

10

11

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHS,
TOMOJIOTUYECKHUM psAll. AUETUIIEH —
MPOCTEUILINN MPEICTABUTEIb ATIKUHOB

Brraucnenus 1o YpaBHCHUIO XHUMHYCSCKOH
pCaKuu

12

Apensr: 6eH301 1 TOITY0. TOKCHYHOCTD
apeHoB

13

14

15

I'enernyeckas CBS3b YII€BOIOPOAOB,
MPUHAUICKAIUX K PA3IMYHBIM KJIaccaM

[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB:
MIPUPOHBIN a3 U MOMyTHBIE HEPTIHBIC
ras3el, He()Th U MPOAYKTHI €€ IepepaboTKu
[TpupoaHbIE UCTOYHUKH YTIEBOIOPOJIOB:
MIPUPOIHBIN ra3 U MOMyTHBIE HEPTIHBIC
ras3el, He()Th U MPOAYKTHI €€ epepaboTKu

16

Kontponbnas paboTa mo pazaery
«YTII€BOIOPOIBD)

17

18

[IpenenbHble OTHOATOMHBIE CIIUPTHI:
MeTaHOJ  3TaHo1. Bomopoanas cBsi3b

MHoroatoMHbIe CIIUPTHBI: STUJIICHTJIMKOJIb U
T CPHUH

19

DeHOIT: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE
U XUMHUYECKHE CBOMCTBA, IPUMEHEHNE

20

Anpaerunsl: GopMambaeTU U
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21

22

areTainpaerng. Aueron

OI[HOOCHOBHBIG MpEaACIbHBIC Kap60HOBI)Ie
KHCJIOTBI: MypaBbUHAA U YKCYCHas

[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIOTBI»

23

CTeapI/IHOBaFI M OJICMHOBAs KHUCJIOTHI, KaK
IpeACTAaBUTCIIN BBICHINX Kap6OHOBI)IX
KHCJIOT

24

25

MbL1a Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBHIE

Crnoxuble 3(hUpbl KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ' MAPONIN3 CIIOKHBIX

3¢upoB

26

XKupsr: runponns, npuMeHeHue,
OMoJI0rHYecKast poJib JKUPOB

27

28

29

VYTrieBoibl: cocTaB, KiacCU(pUKAIHS.
Baxnelime npencTaBuTeNu: ritoK03a,
¢bpykTo3a, caxaposa

KanMaJ'I " OCJIJIKOJIO3a KaK IMTPUPOJHBIC
MOJIMMCEPBI

KontponbHas paboTa mo pazaery
«Kucnopoacoaep:xaiiyue opraHu4ecKue
coequHeHus»/ Beepoccuiickas
MpoBepoyHas pabora

30

OO61ast xapakTepUCTHKA a30TCOAEPIKALIUX
OpTraHUYECKUX COCTUHECHUM /
Bcepoccuiickas mpoBepouHas paboTa
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31 AMUHBL; METWJIAMAH ¥ aHWINH 1

AMUHOKHCIIOTHI KaK aM(OTepHbBIE

OpPraHUYECKUE COCTUHCHUS, HX

32 Ounosiornueckoe 3Hauenue. [lenTu bl 1
benku kak npupoaHsie

BBICOKOMOJICKYJIAPHBIC COCAUHCHUA
33 OCHOBHBIE TTOHSTHSA XUMHHU 1
BBICOKOMOJICKYJISIPHBIX COGI[I/IHGHI/Iﬁ

OCHOBHBIE METOILI CHHTE3A
34 BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUH. 1

HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34 3 2
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11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalys aToMOB

e-mail: mou36ekb@mail.ru

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHusl

DJIEeKTPOHHbIE
undgponbie
o0pa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHsI CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHCHUI IO
rpynnam u nepuogam. 3HaueHue
MIEPUOINUYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB J[.J. MeHaeneeBa B
Pa3BUTUU HAyKU

Crpoenue BemecTBa. XMMHYECKasl CBA3b, €€
BUJbI, MEXaHU3MBI O6paBOBaHI/I${
KOBAJIEHTHOM CBSI3U. BogopoaHas cBs3b

BaneHTHOCTh. DNEKTPOOTPUIIATETLHOCTb.
Crenennb okucieHus. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUSA

IlonsTue o AUCIICPCHBIX CUCTEMAX.
HUctunasie n KOJUIOMJHBIC PACTBOPHI.
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10

MaccoBast 107151 BEIIeCTBa B pacTBOPE

Krnaccudukanusa u HoMeHKIaTypa
HEOpPraHUYECKUX coequHeHui. ['eneTnyeckas
CBSI3b HEOPTraHWYECKUX BEIIECTB, PA3TUUHBIX
KJIACCOB

Kiaccudukanms XuMHIecKuxX peakivi B
HEOPraHWYeCKON M OpraHuvYeCKON XUMHUH.
3aKOH COXpaHEHHUsI MacChl BEILIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMHUYECKUX PEaKIUSIX

Ckopoctb peakuuu. OOpaTUMble peaKIiH.
XHMMHUUYECKOE PAaBHOBECHE
[IpakTnueckas padora Ne 1. «BnusiHue

pa3IuYHbIX (PAaKTOPOB HA CKOPOCTh
XUMUYECKON peaKkium»

11

DnekTpoiauTHdecKas auccoruanus. [lonstue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peaxiiuu nonHoro oomeHna. I'maponus
OpPraHMYECKUX W HEOPTaHNYECKHUX BEIIECTB

12

13

14

OKHCIUTENTEHO-BOCCTAHOBUTETHHBIC
peaknuu. [ToHsATHE 00 3MIEKTpOTU3E
pacIuIaBoB ¥ pacTBOPOB COJICH

KonTponpHas pabota mo pazaeny
«TeopeTnueckne OCHOBBI XUMHUU»
Merautbl, ux nosioxenue B Ilepuognyeckoit
CHUCTEME XUMHUUYECKUX 3eMeHToB [[. 1.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
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aToMoB. OOmMe Gu3nIecKue CBOWCTBa
METaJJIOB

15

16

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN DS
HaIpsHKEHUN METaJUIOB

XUMHUYECKHAE CBOMCTBA BAKHEHIIINX

METaJUIOB (HATpUH, KaJui, Kaablluii, MarHUH,
ATFOMUHHNA) U UX COCTUHEHUIN

17

XHUMUYECKUE CBOMCTBA XPOMa, MEAU U UX
COETUHEHUN

18

19

20

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
COeTMHEHUN

ITpakTryeckas padora Ne 2. "Perienue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«Mertamae"

HeMeTaJ'IJ'II)I, HUX ITIOJIOKCHUEC B
[Iepuoanueckoit cucteMe XMUMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYECKNe CBOMCTBA HEMETAIIIIOB.
AJTOTpOINS HEMETAIUIOB (Ha IpUMepe
KHCIIOpo/ia, cephl, hocdopa u yriepoaa)

22

23

XHWUMUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COETUHEHUN

XuMHuuecKkue CBOMCTBa a30Ta, pochopa u ux
COETUHEHUN

24

XHWUMUYECKUE CBOMCTBA yIiIepoaa, KPEMHUS U
HUX COeIUHEHUN
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75 [IpuMmeHeHne BaX)HEUIINX HEMETAIIOB U UX

COE€IUHEHUN

O060011IeHrEe ¥ cucTeEMaTH3alus 3HaHUH 110
26 TteMe «Hemeramwly. Beruncienus mo ]

YPaBHEHUSAM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

[IpakTuueckas padborta Ne 3. «Pemienue
27 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME 1 1
"Hemeramnsl"»

KOHTpOJ’ILHaﬂ pa60Ta o TeMam «MeTalIbD»

28
n «Hemeramnen»

29 HCOpFaHI/IquKI/IG 1 OPraHnv4CCKHUEC KUCIIOTHI.
HCOpFaHI/IquKI/IG 1 OPraHu4CCKUEC OCHOBAHUSA

AmdoTepHble HEOpraHU4ecKue 1
30 opraHuueckue coequHenus. ['enernueckas

CBSI3b HEOPTAHWYECKUX U OPTAaHUYECKUX
BEILECTB

Ponp xumun B o6ecrieueHuN SKOIOTUIECKOM,
31 JHEPTeTHYECKOHN U MUIIEBOW 0€30MacCHOCTH, 1
Pa3BUTHU MEIUITUHBI

[IpencraBnenus o0 0OIMUX HAYYHBIX

32 IIPUHIUIIAX IIPOMBIIUIEHHOTO MTOIY4YEHUS 1
BAKHEHIIINX BEIIECTB

33 UYennoBek B MUpPE BEIIECTB U MATEPUATIOB 1

34 X¥UMHA U 3010pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 34 2 3
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kox

NpOBePsIEMOro
pe3yJabTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaTbl 0CBOCHUSN OCHOBHOM

06p330BaTeJ'IbHOI7[ nporpamMmal CpeaHeEro oﬁmero 06pa3OBamm

1

1.1

1.2

1.3

TeOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNHU

ChopMHUpPOBAHHOCTh TMPEJACTABICHUNH O XMMHYECKOW COCTaBJISAIOMICH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpA, POJIM XUMHM B TO3HAHUU
SIBJICHUN TPUPOABI, B (POPMUPOBAHWU MBIIUICHUS U KYJIbTYPBI
JTUYHOCTH, €€ (YHKIMOHAIBLHOW TI'PaMOTHOCTH, HEOOXOIMMOW JUIs
pelleHrs NPaKTHUYECKUX 3aJad U SKOJIOTHYeCKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 310POBLIO U HpHpOI[HOﬁ cpeac

Bnanenue cucreMol XHUMHUYECKUX 3HAHUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraloIIne MOHATHUS (Mornexyna, BaJICHTHOCT,
AJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb OKHCICHHS, XMUMUYECKas CBS3b,
MOJIb, MOJISIpHas Macca, MOJSIpHBIH OO0BEM, YIJIEpOIHBIA CKeJeT,
GyHKUMOHANbHASL ~ TpyNNa,  pajJukans,  HU30Mepusi,  HM30MEphI,
TOMOJIOTHUECKUH Psii, TOMOJIOTH, YTJIEBOJOPOJBI, KHCIOPOA- |
a30Tco/IepKaIlie COCOMHEHHUs, OMOJOTWYECKH AaKTHBHBIC BEIECTBA
(yrineBogpbl, JKHUpPBI, O€JNKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJUHEHHUs); TEOPUM U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opranmueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHMBOJIMYECKHN SI3BIK XHMHUH, (AKTOJIOTHYECKUE
CBEIEHUSI O CBOMCTBaX, COCTaBe, IOJyYeHMHM U 0e30MacHOM
UCTOJb30BAHUM BAXKHEMIIMX HEOPraHMYECKUX M  OPraHUYECKHX

BELIECTB B OBITY M MPAKTUYECKON JIEATEIBHOCTH YeIOBEKa

ChopMupOBaHHOCTb YMEHHUH BBIABIATH XapaKTE€PHbIE MPHU3HAKH
MOHSATHM,  yCTaHaBIMBaThb WX  B3aUMOCBS3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME TMOHSTHUSI TPU OINHCAHUU COCTaBa, CTPOCHUSA U

HpCBpaH_ICHI/Iﬁ OpTraHU4YCCKUX COeIUHEHMI

1.4

c(hOPMUPOBAHHOCTh YMEHHI HCIIONH30BATh XMMHUUYECKYI0 CHMBOJIUKY
JUISE COCTaBIIEHUSI MOJEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOoW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUU
XUMHYECKHX PEAKITHi, H3TOTABIUBATH MOCIH MOJICKYJI OPTaHUIECKUX

BCIICCTB JIs1I WJUIFOCTPpAIMU HUX XUMHUYCCKOI'O W MPOCTPAHCTBECHHOI'O
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CTPOCHHUA

1.5

L.5

1.6

ChopMUPOBAaHHOCTh ~ YMEGHHH  yCTaHABIWBATh  MPHUHAUICKHOCTD
W3YYEHHBIX OPTraHMYECKMX BEIIECTB 10 MUX COCTaBy M CTPOCHHIO K
onpeneaéHHOMY Kilaccy (TpyIne) COeIuHEHHH (yriieBOIOpPOMIbI,
KHCJIOPOA MW a30TCOAEp)KAINe COEAMHEHHS, BBICOKOMOJICKYIISPHbIC
COCJMHEHUs), JaBaTh WM  Ha3BaHUS IO  CHUCTEMAaTHYECKOM

nomenkiarype (IUPAC)

ChopmMupoBaHHOCTh YMEHHUS ONPEAEINATh BUABI XUMUYECKOW CBSI3U B

OpPraHMYECKUX COCAMHEHUSX (OJUHApPHBIE U KPaTHbIE)

Cq)OpMI/IPOBaHHOCTb YMCHHA IMPUMCHATD: IIOJIOKCHU A TCOPpUHU
CTPOCHHUA OPraHUYCCKHUX BCIICCTB AM. BYTJ'IepOBa JUIA 00BACHEHHS
3aBHCHMOCTH CBOMCTB BCIICCTB OT HMX COCTaBa H CTPOCHUA,; 3aKOH

COXpaHCHHA MACChI BCIICCTB

YrieBoaopobl. Kucnopoaconepxarue u a30TCOJIepHKaLIUE

OpraHNYCCKUC COCIUHCHU. BLICOKOMOJICKy.]'IHpHLIe COCANHCHUA

2.1

ChopmupoBaHHOCTE yMEHUW TIPUBOAWTH TPUBHAILHBIC Ha3BaHUS
OTJICNIbHBIX OPraHMYECKUX BEIIECTB (STWJICH, MPOINWICH, alleTUJICH,
STWJICHIJIMKOJb, TAHLIEPUH, (eHon, Qopmanbaerun, ameraibIerum,
MypaBbHMHAs KHUCJIOTA, YKCyCHas KHUCJIOTa, OJICMHOBAas KHUCIOTA,
CTeapyHOBasi KHCIOTa, TJIOKO03a, (PYKTO3a, Kpaxmal, IEeJUIII03a,

TJTAIIVH )

2.2

2.3

ChopMupoBaHHOCTh YMEHMI XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nueckue M XUMUYECKHE CBOWCTBA THUIHYHBIX MpeICTaBUTENEH
paSJ'II/ILIHI)IX KJIaCCOB OpFaHI/I‘—IeCKI/IX BCIIIECTB (MeTaH, 9TaH, 3THUJICH,
MPOMWIEH, aleTuieH, OyraaueH-1,3, mermwnOyraaues-1,3, OeHzodn,
METaHOJ, 3TAHOJ, STUJICHIJINKOIb, TJIMLIEPHH, (EHON, aleTaabIeTus,
MypaBbUHAs M YKCYCHas KHCIOTBHI, TJIOKO3a, Kpaxmall, IeJII0J03a,

aMUHOYKCYCHasl KUCJIOTa)

C(I)OpMI/IpOBaHHOCTI) YMCHHUA HIUTIOCTPUPOBATH I'CHCTHYCCKYHO CBA3b
MCKIY TUITNYHBIMHA NpeACTaBUTCIIAMU Pa3InYHBIX KJIaCCOB
OPraHN4YC€CKUX BCIICCTB YPABHCHUSAMU COOTBETCTBYIOIIUX XUMHUYCCKUX

PEeaKIHii ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMyII

24

CdhopMupoBaHHOCTD YMEHHUS XapaKTepu30BaTh MCTOYHUKHU
YTJIEBOAOPOAHOTO ChIpbs (HE(PTh, MPUPOIHBII ra3, yrojib), CHOCOOBI UX

nepepaboTKU U MPAaKTHYECKOe MPUMEHEHHE MPOTyKTOB MepepadoTKU

XUMHUA U KU3Hb. PacuéThl
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3.1

3.2

ChopMHUpOBaHHOCTH YMEHHM BIIAJETh CUCTEMOW 3HAHHK 00 OCHOBHBIX
METOJIaX HAay4yHOTO MO3HaHUs, UCIOIb3yEeMbIX B XUMUU IIPU U3YUYECHUU
BEIIECTB W XHMHYECKUX sBICHUN (HAONOJEHUE, HW3MEpEeHHeE,
SKCIEPUMEHT, MOJICJIUPOBAHUE), KCII0Ib30BaTh CHUCTEMHBIE
XUMHYECKHE 3HAHHWS s [PUHATHS pPElIeHU B  KOHKPETHBIX

KU3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopMUpOBaHHOCTh YMEHHH COOJIIOJATh TPaBUJIA  IOJIb30BAHMUS
XUMHYECKON TOCyIoil u 1ab0opaTOpHBIM OOOPYIOBaHHEM, a TaKKe
mpaBwiIa oOpalieHus ¢ BEIIeCTBAMUA B COOTBETCTBUU C MHCTPYKIHSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XHUMHUYECKUX OIIBITOB

33

CpopMUpPOBAaHHOCTh YMEHHM IJIAHUPOBATh M BBIMOIHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEeBpAICHIS OPIraHUYECKUX BEIIECTB MIPH HArPEBaHUH,
MOJIyYEHUE 3TUIIEHA U U3YUYEHHE €r0 CBOMCTB, KAUECTBEHHbIEC PEAKIIUU
OpPraHMYECKUX BEIIECTB, JcHATypamus OCIKOB TIpU HarpeBaHUH,
I[BETHBIC pEaKIHUU OEIKOB) B COOTBETCTBHH C TPAaBHJIAMHU TEXHUKH
0€30MacHOCTH TpU OOpalleHUH C BEIIeCTBAMU U J1AaOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu  ypaBHEHHH COOTBETCTBYIOIIUX

peakuuii ¥ GopMYyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTATOB

34

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOANUTDH BHIYMCIEHUS 10 XUMUYECKUM
ypaBHEHMAM (Macchl, 00bEMa, KOJTUUECTBA MCXOAHOTO BEIIECTBA WM
MPOAYKTa peaKLUy M0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJIHOTO
13 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUH)

CdhopMupoBaHHOCTb yMEHUHI KPUTHYECKH aHAJIM3UPOBATh
XUMHYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa MaccoBoii nH(Mopmanuu, cetb IHTEpHET U Apyrue)

3.6

CpopMHUpPOBAaHHOCT, yMEHHUH COOMIO/IaTh MpaBUjiia IKOJOTUUYECKU
11erecoo0pa3Horo TMOBeNeHUsT B OBITY U TPYIOBOW AEATEIHLHOCTH B
LEISIX COXPAaHEHHUs CBOETO 3J0POBBbS M OKpPYKAIOIIEH MPUPOTHOM
Cpellbl, OCO3HABaTh OMACHOCTh BO3JICHCTBHS Ha YKUBBIC OPTraHU3MBI
onpenenéHme OPraHN4Y€CKUX BCIICCTB, ITOHUMAA CMBICII IOKa3aTeIsd
INAK (mpenenbHO AOMYCTUMON  KOHIIGHTpAIMH), TMOSCHITH Ha
npuMepax crmocoObl YMEHBIICHHUS W TMPEAOTBPAIEHUS UX BPEIHOTO

BOS}IGﬁCTBHH Ha OpraHus3M 4C€JIOBCKa

11 KUIACC
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Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeAMETHDBIC PE3YJ/IbLTATbI 0CBOCHUSA OCHOBHOM
06p330BaTeJ'[bHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa3OBava

1

1.1

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenune cucreMoM XMMUYECKMX 3HAaHHUM, KOTOpas BKIIKOYaeT:
OCHOBOIIOJIATaroIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMA, §-, p-, d-dIIEKTPOHHBIE OPOUTAIIN AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTENEHb
OKMCIIEHMsI, XMMHYECKas CBf3b, MOJIb, MOJISIPHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas pelETKka, THIbI XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peaky HMOHHOTO OOMEHA), pacTBOP, BJIEKTPOJUTHI, HEIIEKTPOJIMTHI,
JIEKTPOJIUTUYECKAs]  JUCCOLMAINSA, OKUCIUTENb, BOCCTAaHOBUTEIIb,
CKOPOCTh XMMUYECKOW pPEaKlUH, XMMUYECKOE PaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUsl SIEKTPOIUTHYECKON aucconuanuu, [lepuogmueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH A3bIK XUMUH, (PAKTOJIOIMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMH U O€30IIaCHOM HCIIOIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKaA

1.2

CdopMHpoBaHHOCTh yYMEHMH BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOIIUE
MOHATUA IIPU ONKMCAHUM CTPOCHUSA U CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX IPEBpALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN ¢ MOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHBIX IIPCIMCTOB

1.3

1.4

1.5

BJ'IaILCHI/Ie OCHOBHBIMHM MCTOJaMH HAYYHOI'O IIO3HAHWA BCIICCTB U
XUMHUYECKUX SIBICHUM (Ha6J'IIO,I[eHI/IC, HU3MCPCHUC, OSKCICPUMCHT,

MOI[CJ'II/IpOBaHI/Ie)

ChopMupoBaHHOCTh YMEHHI OMPEIENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHUMHUYECKUX DJJEMEHTOB B COCIUHEHUAX PA3IUYHOTO
COCTaBa, BHJ  XUMHUYECKOH CBsS3M  (KOBAJIGHTHAas, HWOHHAf,
METaJTN4ecKasi, BOAOPOIHAS) B COCIUHEHUSIX, THI KPUCTAIITUYECKON
PEIETKA KOHKPETHOI'O BEIIeCTBA (aTOMHAsi, MOJIEKYJspHAsi, MOHHAs,

MeTaJUTHIeCKas)

CdopmMupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpelbl B BOJHBIX
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pacTBOpax HCOPraHU4CCKUX COG,Z[I/IHCHI/Iﬁ

1.6

ChopMUPOBAaHHOCTh ~ YMEHHS  KJIACCH(QHUIIMPOBATH  XHUMHYECCKHE
pEaKIyK M0 Pa3IMYHBIM MpPU3HAKaM (YUCITY M COCTAaBY PearnpyroIix
BEIIECTB, TeIIOBOMY J(h(]eKTy peakiuu, HW3MEHEHHUI0 CTereHel
OKUCJICHHUS  DJJIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  yYaCTHIO

KaTaJIu3aTopa)

1.7

1.8

1.9

1.10

1.11

ChopmupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIUi
pPa3JIMYHBIX THUIIOB, TMOJHBIE WU COKpAlICHHBbIE YpPaBHEHUS pPEaKUUN
MOHHOI'0 OOMEHA, YUUTHIBas yCIOBHS, MPU KOTOPBIX 3TU PEAKIUH UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUH, MMOATBEPIKIAIOIINE
Ka4eCTBEHHBI  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BEUIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HCOPraHNICCKUX BCIICCTB

ChopmupoBaHHOCTh YMEHHI PaCKphIBATh CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEIBHBIX peaxui MOCPEACTBOM COCTaBJICHHS

AJIEKTPOHHOIO OajlaHca 3TUX peakLuit

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUUYECKOHN peaklMy OT pa3inyHbIX (PaKTOPOB

CpopMHUpPOBAHHOCT, YMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XMMHUYECKOIO PaBHOBECHS B 3aBHCHUMOCTH OT BHEUIHETO BO3JEHCTBUS

(mpunnun Jle HlaTtense)

06111351 U HCOPraHNYCCKasA XUMHA

2.1

CdopMUpOBaHHOCT, YMEHHMH pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHA JAN. Menneneena u JIEMOHCTPUPOBATH €ero

CUCTCMATU3UPYIOIY1O, 06I>$ICHI/ITCJ'ILHYIO u MMPOTrHOCTUYCCKYHO

byHKIIIT

2.2

CpopMHUpPOBaHHOCTh YMEHHUN XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX »3JeMeHTOB 1-4 mnepuonoB Ileproanueckoi
CUCTEMBl XUMHUYecKMX ayeMeHToB J[.MI. MennaeneeBa, HUCHOIb3Yys
MOHATUSL  «S-, p-, d-dJEKTPOHHBIE OPOUTAIN», <«IHEPreTUYECKHe
YpOBHU»,  OOBACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEAMHEHUN MO MepHojaM M rpynnam

[Tepuoanueckont cucremsl XxuMuieckux 3neMeHToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIME

XHUMHUYECKHE CBOMCTBA HCOPTaHNYCCKUX BCHICCTB pa3JIMYHLIX KJIACCOB,
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2.5

2.6

2.7

IIOATBEPKAATH CYIICCTBOBAHUC TeHETHYCCKOM CBA3HU MCKIY
HCOpPraHn4cCKuMHU B€IIECTBAMU C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopMupOBaHHOCTH ~ YMEHMH  yCTAaHABIMBAaTh  IPUHAAJICKHOCTH
HEOPraHMYECKHUX BELIECTB IO MX COCTaBy K ONIPEAEIEHHOMY Kiaccy
(rpymme) coenuHEeHUN (MPOCThIE BELIECTBA — METAJUIbl U HEMETAILIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(i)OTCpHBIe THAPOKCUDI, COJ'II/I)

ChopMupOBaHHOCTb YMEHUH MCIIOJIB30BaTh XMMUYECKYI) CHUMBOJIUKY
IUIs  cOCTaBleHMsT (OpMyJd BELIECTB M ypaBHEHUH XUMHUYECKUX
peakuuii, cuctemarnueckyro HomeHkiarypy (IUPAC) u TpuBuaiibHble
Ha3BaHMs OTJENbHBIX HEOPraHWYECKUX BeulecTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMHUak, raméHas HW3BeCTb, HEraméHas H3BECTb,

IIUTBECBAs CoAa, MUPUT U z[pyrI/Ie)

ChopMupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOATBEPKIATh  CYIIECTBOBAHWE TCHETUYCCKOW  CBS3M  MEXKIY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  TOMOIIBKD  ypaBHCHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMupoBaHHOCTb YMEHHUH IJIAHUPOBATH M BBINOIHATE XUMUYECKUH
SKCHEPUMEHT (pa3joKeHue MEepoKCHAa BOJAOpPOJa B TMPUCYTCTBUU
KaTaJn3aTopa, ONpPEIENeHHE Cpelbl PACTBOPOB BELIECTB C MOMOILBIO
YHUBEPCAJIBHOTO HWHAMKATOpa, BIUSHUE pa3IMYHBIX (aKTOPOB Ha
CKOPOCTh ~XHMHYECKOH peakiuH, peakuud HOHHOro oOMeHa,
KayeCTBEHHbIE PEaKLIMU Ha CyJb(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTUOH aMMOHUs, PCUHICHHUEC OJOKCICPUMCHTAJIBHBIX 3a7ad I10 TeéMaM
«Meramnel» u «HemeTannab») B COOTBETCTBUHU C MPaBHIIAMU TEXHUKHU
0€30IaCHOCTH MpH OOpaIleHUH C BeIIeCTBAMH M JIaOOPaTOPHBIM
000opyJI0BaHUEM; IIPECTABIATh pE3yJIBTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (OopMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX

peakmuii 1 GopMyJIMPOBATH BHIBOJBI HA OCHOBE ITHX PE3YIHTAaTOB

2.8

2.9

ChopMHUpOBAaHHOCT, YMEHUW COOJIOATh TMpaBHWJIa TIOJB30BAHUS
XUMHYECKON TOCyloil M 1abopaTopHBIM OO0OpYyIOBaHHEM, a TaKkKe
MpaBmiia 0OpalleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

C(I)OpMHpOBaHHOCTL yMCHHf/'I XapaKTCPU30BaATh XUMHUYCCKHUC

IMPOLECCHI, JCKAINMUE B OCHOBC IMPOMBIINIJICHHOI'O ITOJIYUYCHUA cepHoﬁ




JenaprameHT obpasoBanust AxMuHUCTpanuy r. ExarepunOypra

MyHuuunansHOe aBTOHOMHOE 0011e00pa3oBaTeIbHOE YUPEXKACHUE CpeHsist obueoOpasoBarebHas mkonaa Ne 36 um. M.I1.OgunnoBa

620078, r. ExatepunOypr, yin. Mansimesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

KHCJIOTBI, aMMHAaKa, a TaKXcC C(l)OpMI/IPOBaHHOCTB HpCI[CTaBJ'ICHI/If/i 00
O6H_II/IX HaYyYHBIX IIpUHIUIIaAX n OKOJIOTHYCCKUX np06neMax

XUMHYCCKOT'O IMTPOU3BOJACTBA

XUMHUS U KU3Hb. PacyéThl

3.1

3.2

33

ChopmMupoBaHHOCTh TPEICTABICHUNH O XUMHUYECKOW COCTaBIISIOMICH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpaA, pPOJIM XHUMUU B [IO3HAHUU
SBJICHUWA TPHUPOABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TI'PaMOTHOCTH, HEOOXOAMMOM s
pelIeHUsT TPAKTHYECKUX 3a/ad U JKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 310POBbIO U HpHpO,I[HOﬁ cpeac

CdopmupoBaHHOCTH yMEHUMI KPUTUYECKU aHAJIN3UPOBATh
XUMHAYECKYI0 HMH(OpMaIuio, MOJy4aeMyl U3 pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHUKAIUU, ceTh IHTEpHET U Ipyrue)

ChopMupoBaHHOCTb YMEHUH COOMIOAATh NPaBUIIa HKOJOTHUECKU
[eJIeCO00pa3HOr0 TMOBEACHUS B OBITY M TPYIOBOH JAEATEIBHOCTH B
LEJIAX COXPAHEHHUs] CBOErO 3J0POBbS M OKpY’Karolled NpUpOIHON

cpebl

34

3.5

Oco3HaBaThb ONAcCHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MbI
OIpEeACIEHHBIX BEIIECTB, MOHMMas cMblca nokaszarens [1/IK, noscHaTe
Ha MpHUMepax CIocoObl YMEHbIICHHS U MPeIOTBpAIleHHs] UX BPEIHOTO

BOSHGﬁCTBHH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI MPOBOJIUTH BBIYMCIICHUS c
HCIIOJIb30BAHUEM TMOHSITHUSI «MaccoBasi JI0Ji1 BEIECTBAa B PAacTBOPE»,
O0OBEMHBIX OTHOILICHHM Ta30B MPH XMMHUYECKUX PEAKIUAX, MAacChl
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO W3 YYaCTBYIONIMX B PEAKIIMH BEIIECTB,
TEII0BOr0 d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kox
1

1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI OpFaHHqCCKOﬁ XUMHUHU

Hpez[MeT OpFaHH‘leCKOﬁ XUMUH: €€ BO3HHMKHOBCHHC, Pa3BUTHC W 3HAYCHUC B
IMOJIYYCHHUHN HOBBLIX BCHICCTB M MATCPHAJIOB. TCOPI/ISI CTPOCHUA OPraHUYCCKHX

coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

1.3

2.1

CtpykTypHBlE (OPMYIBI OPraHUYECKHUX BEIMIECTB. [ OMOJIOTHS, H30MEpHS.
XHUMHUUYECKast CBS3b B OPraHUYECKUX COCAVHEHUAX — OJUHApPHBIE U KpAaTHbIE

cBs3u. [IpencraBiaenue o Kki1accupuKauym OpraHndeckKX BEIIeCTB
Homenknatypa opraHnyecKkux COEAMHEHUHN (CHCTeMaTHuYecKas) M TPUBUAIbHBIE
Ha3BaHUs BAXXHEUIINX MIPEACTABUTEINICH KJIACCOB OPraHUYECKUX BEIECTB
YrieBogopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH psa. MeTaH u 3TaH — nmpocreiimme
MPEJCTaBUTENIM AJIKAHOB: (U3NYECKHE W XHWMHUYECKHE CBOWCTBAa (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaxXOXJIACHUC B IPHUPOAL, ITOJTYYCHHUE U TPUMCHCHUC

22

2.3

AJIKEHBI: COCTaB U CTPOECHME, FOMOJIOTMUECKUH psf. DTWIEH U NpPONWIEH —
MPOCTEHIINE MPECTAaBUTENIN AJIKEHOB: (pU3MuUecKue U XUMHUYECKHE CBOWCTBA
(peakuuu THAPUPOBAHUS, TaJOTCHUPOBAHUS, THUApPATAIUH, OKHUCICHHUS W
MOJIMMEPHU3ALH ), TOJIyYeHHE U IPUMEHEHNE

Ankaguensl: OyraaueH-1,3 u wMerunOyragueH-1,3: cTpoeHue, BaxHene
XUMHUYECKHUE CBOMCTBA (peakuusi moiaumepusanun). [lomyueHue cCHHTETUYECKOTO

KaydyKa U pe3UHbI
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2.5

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. AUETHIIEH —
MPOCTEHIINA TPEICTaBUTENIb AJKHMHOB: COCTaB, CTpOEHHE, (U3HUECKHUEe U
XMUMUYECKHE CBOMCTBA (peakiMy THAPUPOBAHMS, FAIOTEHUPOBAHNUS, THIPATAIIH,

TOpCHI/IH), MOJIY4YCHHUEC U IPUMCHCHUC

Apenbl. beHzon: cocraB, cTpoeHHe, (U3MYECKHME U XHUMHYECKHE CBOMCTBA
(peakuuy raJoreHMpoBaHMs 1 HUTPOBAHUA), IOIy4eHUE U puMeHeHue. Tomyour:
coCTaB, CTpoeHue, (u3Mueckue ¢  XUMHYECKHe CBOWCTBa  (peakiuu
raJIOTEHUPOBAHUS WU HUTPOBAHHUA), TOJyYeHHE M TNpUMEHEHHe. TOKCHYHOCTh

ApCHOB. I'enetnyeckas CBs3b MCXKAY YyrjieBoaopoaaMu, NPUHALICKAIIUMU K
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Pa3JIMIHBIM KilaCCaM

2.6

[Ipupoanbie HICTOYHUKH YTIIeBOAOPO0B. [IpupoaHblil ra3 U NoMyTHBIE HEPTIHBIE
ra3el. Hedtp 1 e€ mpoucxoxaenue. CriocoObl nmepepaboTKu HePTH: MeperoHka,
KPEKUHT (TEPMHUECKUH, KaTanuTU4yeckuil), nuponus. [IpoaykTel mepepaboTku
He(TH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH ¥ B ObITy. KamMeHHBIH yromas u

MIPOJYKTHI €r0 MepepadoTKu

Kchoponcoz[epmamHe OPraHNn4€CKUC COCINHCHUA

3.1

[IpenensHbIe OAHOATOMHBIE CIUPTHL. METaHOI M 3TAHOJ: CTPOCHUE, (PU3NIEeCcKHe
U XUMHUYECKHE  CBOMCTBa  (peakUMd C  AKTUBHBIMH  METaJlJlaMH,
raJJOreHOBOJIOPOJIaMH, TOpPEHHe), MpUMeHeHHe. BoJopojHble CBS3U MEXIY
MOJIEKYJIAMH CHUPTOB. J[eHCTBHE METAHOIA M 3TAHOJIA HAa OPraHU3M YEJIOBEKa.
MHoroatroMHBIE CIIMPTHI. OTHIEHTJINKOIb U NIMOCPUH: CTPOCHUC, (1)I/IBI/I‘I€CKI/I€ u
XMMHUYECKHE CBOMCTBA  (B3aUMOJEWCTBHUE CO  ILNEIOYHBIMU  METaJJIaMH,
KauCCTBCHHAaA pPCaKIWA Ha MHOIOAaTOMHBIC CHI/IpTI)I). I[ef/'ICTBI/IC Ha OpraHusm

YCIOBCKaA. HpI/IMCHeHI/Ie TIIMICpHUHA U STUJIICHI JIMKOJIA

3.2

@deHol:  CTpOEHHE MOJEKYJbl, (U3WYECKHUEe ¢ XMMHYECKHE CBOMCTBA.

Tokcuunocts enona. [fpumenenue gpenomna

33

AJILZ[GFI/IZII:I N KCTOHBI. cDOpMaJ'II)IleFI/IIl, ancTajabACrua: CTpoCHue, (1)I/I3I/I‘-IGCKI/I€ u
XHMHYCSCKHE CBOMCTBA (peaKHI/H/I OKHCJICHUSA WM BOCCTAaHOBJICHHA, KAQYCCTBCHHBIC

peaKI_II/II/I), IMMOJIYYCHHUC U ITPUMCHCHUEC

34

OnHOOCHOBHBIE TpefeibHbIe KapOOHOBbIE KHUCIOTH. MypaBbHHAs U YKCYCHas
KHUCJIOTBI: CTPOEHUE, (pU3nUecKue U XMMUYECKHe CBOMCTBa (CBOICTBa, o0ImIMe 1Jis
Kjlacca KHCJIOT, peakiust OSTepu(UKaiiu), TOITy4eHHe | TPUMEHEHHE.
CreapuHOBasi M OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTENN BBICIIMX KapOOHOBBIX

KHCIIoT. MblTa Kak COJIM BHICIINX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIeNCTBHE

3.5

3.6

Cnoxnbie 2(Upbl KaKk MPOU3BOJAHBIE KApOOHOBBIX KUCIOT. ['MAPONHM3 CIOXKHBIX
a¢upoB. Kupsl. ['uaponus xupoB. [Ipumenenue xupoB. buomornyeckass poib
KUPOB

VYrneBoabl: cocTaB, Kiaccuukaius yraeBoaoB (MOHO-, AW- U TOJHCAXapHIb).
I'moko3a — mpocredmmii MOHOcCaxapuja: OCOOEHHOCTH CTPOEHHSI MOJIEKYIIbI,
(bu3uYecKre U XMMUYECKHEe CBOMCTBA (B3auMoieicTBue ¢ runpokcuaom meau(1l),
OKHUCJICHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBiIeHUE,
OpO’KeHHE TIIOKO3bl), HAaXOXXJCHHE B MPHUPOJE, MPUMEHEHUE, OMOJIorHYecKas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u 1memiono3a Kak
npupoHbie monuMepbl. CTpoeHHE Kpaxmayia W IeJUTI0NIO3bl. Dusznueckne u

XHUMHUYECKHE CBOMCTBA KpaxmaJia (TI/II[pOJ'II/B, KauCCTBCHHAA pCaKIuA C I/IO,ZLOM)




JenaprameHT obpasoBanust AxMuHUCTpanuy r. ExarepunOypra

MyHuuunansHOe aBTOHOMHOE 0011e00pa3oBaTeIbHOE YUPEXKACHUE CpeHsist obueoOpasoBarebHas mkonaa Ne 36 um. M.I1.OgunnoBa

620078, r. ExatepunOypr, yin. Mansimesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

4.1

A30Tcozlep>1<amne OpPraHNn4€CKUeC COCAUHCHUA

AMUHOKHUCIIOTHL Kak amMQoTepHble OpraHuyecKkue coequHeHus. dusznueckue u
XUMHUYECKHE CBOMCTBA aMHUHOKMUCIOT (Ha mpuMmepe IIHiuHa). buonormyeckoe

3Ha4YCHUE aMUHOKUCIOT. IlenTumel

4.2

benku kak INpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OeNKoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THAPOJIN3, A€HaTypalusa, KaYECTBCHHBIC pCAKIIUKU Ha Oenku

BBICOKOMOJICKYJ'IXPHBIG COCOAUHECHUA

5.1

OCHOBHBIE MOHATUS XUMHMHU BBICOKOMOJIEKYJSIPHBIX COCIUHEHUN: MOHOMeEp,
MOJIUMEp, CTPYKTYPHOE 3BEHO, CTENICHb IMOJIMMEPU3ALIUH, CPEIHSAS MOJIEKY I pHas
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHHH —

moJIMmMepur3alvAa U NOJUKOHACHCAII A

5.2

OKClIepUMEHTAJIbHBIE METOJbl M3y4YEHUS BELIECTB W HUX IPEBPALICHUI:
O3HAKOMJICHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

Kay41yKOB. HonyquI/Ie CUHTCTUYCCKOI'O Kay4dyKa U PE3UHbL

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

1

TeopeTnyeckre OCHOBBI XUMUU

1.1

1.2

1.3

1.4

XUMHYECKUH dJIeMEHT. ATOM. SIIpo aToma, M30TOMbl. DJIEKTPOHHAS 00OJOUKa.
DHepreTu4eckre YpoBHHU, OJYPOBHU. ATOMHBIE OpOUTANH, §-, P-, d-DIEMEHTHI.
OcoOeHHOCTH pacTpeeNeHns dJIEKTPOHOB M0 OpOUTANSAM B aTOMaxX 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOJO0B. DIEKTPOHHAS KOH(UTYpallHs aTOMOB

Ilepnoanuecknii 3akoH U [lepruoanyeckas cucreMa XUMUYECKHMX 3y1eMeHToB J[. 1.
MenneneeBa. Cps3p mnepuonnyeckoro 3akoHa U llepmonnueckoil cucTeMbl
XxuMudeckux vieMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHMS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XHMMMUYECKHX DJJIEMEHTOB U
0o0pa3yeMbIX MMH MPOCTBHIX M CJOXKHBIX BELIECTB O TpyHHaM M IMEePHOAAM.
3HaueHue NepruoIMYECKOro 3aKkoHa B pa3BUTUU HAYKH

Ctpoenne BemniecTBa. XHMHUYECKas CBS3b. BHIBI XHUMHUYECKOW  CBS3H
(xoBaJleHTHasi HEMOJsIpHAas W TOJSpHAs, HWOHHAasA, MeTajuindeckas). oHsbr:
KaTHOHBI U aHWOHBI. MeXaHu3Mbl 00pa30BaHMs KOBAJIEHTHOW XMMHUYECKON CBS3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

BanentHOCTS. 3J'ICKTpOOTpI/II_[aTCJIBHOCTL. CreleHb OKUCICHUS
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L.5

BemecTBa MOJNIEKYISPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH ITOCTOSTHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCHUMOCTb CBOMCTBA
BEIIECTB OT THINA KpUCTALIMYECKOM pem€Tku. lloHsTHe o0 aucnepcHbIX
cucreMax. VIcTMHHBIE M KOJUIOMJIHBIE pacTBOPBL. MaccoBas [0JIg BELIECTBA B

pacTBope

1.6

1.7

1.8

1.9

Krnaccudukanus Heoprannueckux coequHeHunit. HomeHknatypa HeopraHmueckux
BELICCTB

Xumuyeckas — peakuus.  Krnaccudukamuss — XMMHUECKUX — peakluii B
HEOPraHUYECKON U OPraHUYECKOM XMMHH. 3aKOH COXpPaHEHHUS MAacChl BEILIECTB,
3aKOH COXPaHEHUs U IMPEBPAILEHUS SHEPTUU PU XUMUYECKUX PEaKIUIX

CKopocCTh peaknuu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

OOpatumbie peakiuu. XUMHYECKOe paBHOBecHe. DaKTOphI, BIUSIONME HA

COCTOsIHME XUMHYecKoro pasHosecus. [Ipuanun Jle [larense

1.10

DnexTponuThyueckas auccouuanus. CuiabHble W ciadbie nekTposuthl. Cpena
BOJHBIX paCTBOPOB BCIICCTB: KUCJIad, HeﬁTpaJIbHaﬂ, mIeJIoyHast. PeaKHI/II/I HOHHOI'O

oOMeHa

1.11

2.1

OKMCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC pe€aKuuun
HeopraHquCKaﬂ XUMUA

Hemetamnel. I[lonoxeHne HEMETAJIOB B HepHOI[quCKOﬁ CHUCTCEMC XUMHNUYCCKHX
9JICMCHTOB I[I/I MeHnzaeneeBa u 0COOEHHOCTH CTPOCHUA aTOMOB. dusndeckue

CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (HA IIPUMEPE KUCIOPOa, CEPBI,

dbocdopa u yriepona)

2.2

2.3

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJlOTEHOB, CEphl, a30Ta,
dochopa, yrmepoga W KpPEMHHs) M UX  COEAMHEHUM  (OKCHIOB,
KHUCJIOPOACOAEPKAIINUX  KUCIOT, BOJOPOJHBIX coeauHeHui). [IpuMeneHue

BOXHENIINX HEMETAIJIOB U UX COEIUHEHUN

Mertannsl. Ilonoxkenue wmeramioB B Ilepuoanueckoit crucreMe XHUMHYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JI0UEK
aToMoB MeTayuioB. O0mue ¢puzndeckue cBoicTBa MeTalioB. CIijlaBbl METAIIOB.

3J'IeKTpOXI/IMI/I‘-ICCKI/II71 pAax HaHpH)KCHI/Iﬁ MCTAJIJIOB

24

2.5

XUMHYECKHE CBOMCTBA BAKHEHIIMX METAJJIOB (HATpUM, Kaiuii, KaabluM,
MarHuii, aTIOMHUHHHA, ITUHK, XpPOM, JKeJIe30, MeIb) U HX coequHeHwi. Ooiue

CHOCOObI MOJTy4YeHHs MeTauIoB. [IpruMeHeHne MeTauioB B ObITY U TEXHUKE

I'eneTnueckas CBI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMJICKAINIUX K PA3JINIHBIM

KJj1accaM
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3.1

XUMUS U )KA3HD

Pons xuMum B 0oOeCreYeHUH SKOJOTHYECKOM, IHEPreTHYECKOW M MHUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHEL. [IOHATHE O HAYYHBIX METOJaX IMO3HAHUS

BCIICCTB U XUMHUYCCKUX peaKHI/If/’I

3.2

33

[IpencraBiennst 00 OOIMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO TOTYYCHHS
BOXHEHIIMX BelIeCcTB. UenoBEK B MHUpPE BELIECTB U MATEPHUANIOB: Ba)KHEUILIHE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKIHOHHBIE MaTepualibl, KPack, CTEKIIO,
KepaMuKa, MaTepualbl sl AJIEKTPOHUKH, HAHOMATE€pUalibl, OPraHUYEeCKUE U

MUHEpaJIbHbIE yI00pEeHuUs
XUMHsT M 370pOBbE UEIIOBEKA: IpaBHja MCIOIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 6€30MacHOT0 UCTIOIH30BAHUS MPENapaToB OBITOBON XUMHUU

B IIOBCEHEBHOMU KU3HU
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA
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