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MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o XuMuM Ha YpOBHE CpeiHEro ob1iero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHMII K pe3yibTaTaM OCBOEHHS (emepaibHO 00pa30oBaTEIbHOM MPOrpaMMbl CPETHErO
obmero ooOpazoanus (POII COO), mpencraBieHHbIXx B DenepaqbHOM TOCYAapCTBEHHOM
obpazoBarensHoM cTtannapre COO, ¢ yuérom Konuenuuu mpernonaBaHusi yueOHOro NpeaMeTa
«Xumus» B oOpa3oBaTelbHBIX oOpranmzanusx Poccuiickoit ®exepauuu, peanu3yrOUMX
OCHOBHbIE 00pa3oBaTesIbHbIE MPOTpaMMbl, U OCHOBHBIX MoJIOXKeHUN «CTpaTernu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®enepauuu Ha mepuox no 2025 roma» (PacmopsikeHue
[TpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY moAXom0B K pa3paboTKe MporpaMmbl MO XHUMHH, K ONpeaeeHUI0 oO0meit
cTpateruu o0y4yeHMsl, BOCIIUTAHUS M Pa3BUTHs OOy4aIOLIUXCS CPEICTBAMU y4eOHOro Impeamera
«Xumus» st 10—11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBUJIM KOHILENTYaJIbHBIE IOJO0XKEHUS
OI'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJEH, CONEp)KaHus, pe3yJbTaToB OOydeHUs U
TpeOOoBaHMIl K YPOBHIO IOATOTOBKU BBIITYCKHUKOB.

XuMuueckoe 00pa3oBaHHME, IMOIy4aeMoOe€ BBITYCKHUKAaMH  00111e00pa3oBaTebHON
OpraHu3alMM, SBISETCS HEOThEMJIEMOM 4YacTbio MX o00pa3oBaHHOCTH. OHO  CIIYXHUT
3aBEpUIAIOIIMM 3TallOM pealu3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX IEJOCTHOW CHCTEME XHMHUYECKOro o0pa3oBaHHs. OTH LEHHOCTH
KacaroTcs IMO3HAHUS 3aKOHOB HPUPOJbI, (JOPMHPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYpHI
YeJIOBEKa, a TaKKe OSKOJOTMYEeCKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3/10pOBBIO H
IpUpOAHOI cpere. Peanmsyerca xuMudeckoe oOpa3zoBaHue 0OyJaIOLMXCs HA YPOBHE CPEIHEro
obmiero oOpa3oBaHusl CpeCTBAMHM Y4eOHOro npeamera «XUMHUs», collepKaHUe M IMOCTPOCHUE
KOTOPOrO OINpe/eleHbl B MpOrpaMMe MO XUMHH € Y4E€TOM Crnenuu(uKd HayKd XUMHH, e
3HaYeHMs B MO3HAHUU MPUPObI U B MaTEPHAJIbHOM )KU3HU O0IIECTBA, a TaKXKe C YIETOM OOIIUX
1enel U MPUHIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEJHEro OOIIero
obpasoBanus B Poccuiickoii @eneparuu.

XuMUS KaK 3JeMEHT CUCTEeMbl €CTECTBEHHBIX HayK MTpaeT 0CcoO0YyI0 poJib B COBPEMEHHOM
LMBUIIN3AIIMU, B CO3/IaHUM HOBOI 0a3bl MaTepHalbHOM KyJbTypbl. OHa BHOCHUT CBOW BKJIAJ B
(dbopMHpOBaHUE PALIMOHAIBHOIO HAyYHOI'O MBILUICHHUS, B CO3/1aHUE LEJIOCTHOTO MPECTaBICHUS
00 OKpy’KalollleM MHUpe KaK O €IMHCTBE IPUPOJbI U YEIOBEKa, KOTOpOe (OPMUPYETCS B XUMHUHU
Ha OCHOBE MOHMMAaHUS BELIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIEro MHpa, OCO3HAHUS B3aHMMOCBA3U
MEX]ly CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMHU 00J1aCTSMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYSI € JPYIMMH €CTECTBEHHBIMH HayKaMH, XUMHS cTajia
HEOTHEMJIEMOM 4YacThl0O MHUPOBOM KYyJbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEIIHOIO Tpyda U
KHU3HU KaKaoro wieHa obmectBa. CoBpeMeHHasi XUMHUs Kak HayKa co3ujaTeibHasi, Kak Hayka
BBICOKMX TEXHOJIOTMI HalpaBieHa Ha pelleHHe II00aJbHBIX MPo0JeM YCTONYHMBOrO pa3BUTHA
YeJIOBEYECTBA — CBIPhEBOW, OSHEPreTHYECKOW, IHIINEBOM, SKOJOTMYECKOW O€30MacHOCTH |
OXPaHbI 370POBbSL.

B cooTBeTcTBMM ¢ OOMIMMH LENSIMH ¥ NPUHIMIIAMU CPEAHEro olmero odpa3oBaHHS
conepxkanue npeameta «Xumus» (10—11 knaccel, 6a30BbI YpOBEHb U3YyUEHHS) OPUEHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYyYaromuxcsi, HEOOXOIUMYIO UM JIJIS
BBIPAa0OTKM MHPOBO33PEHUECKHX OPHEHTHPOB, YCIEUIHOIO BKJIIOYEHHSI B JKU3Hb COLIUyMa,
MPOAOIDKEHUS 00pa30BaHMs B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsommM  mpeaMera «XUMHsS» SBIAIOTCS 0a3oBble Kypcbl — «Opranuueckas
xuMus» U «O01as U HeopraHuueckasi XMMHUs», OCHOBHBIM KOMITOHEHTOM COZAEPKaHHsI KOTOPBIX



SBJISIFOTCSI OCHOBBI 0a30BOM HayKU: CHCTEMa 3HAHHM 110 HEOPraHUYECKOH XUMHUU (¢ BKIKOUEHUEM
3HaHMN U3 O0IIel XUMUU) U OpraHu4eckoil xumuu. OopMHupoBaHHE JAHHOM CHCTEMbl 3HAHMM
IIpU HM3YyYEHUHU IpeaMera o0ecrHeurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETrO MHOr000pas3us
BEIIECTB HA OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPHI XUMUHU.

CrpykTtypa comepxanusi KypcoB — «Opranndeckast Xumus» U «O011as ¥ HeopraHu4eckast
XUMHUs» c(HOpPMUPOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOrO MOJXO/Aa K M3y4YEHUIO
yuyeOHOro matepuana U OOYyCIIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHUI Ha
ONpENENIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHM4eCKOM XUMHUU BEIIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOEHMS] OPraHUYECKUX COEAMHEHUH, a
TaKKE€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX NPEACTABIECHUI O CTPOEHUHU BEIIECTB.
Cenenus 00 M3yyaeMbIX B Kypce BEILIECTBaX JalOTCid B pPa3BUTUU — OT YIJIEBOAOPOAOB 10
CIIO)KHBIX OMOJOTMYECKM aKTUBHBIX COeIUHEHUI. B Kypce opraHmdyeckoidl XMMHUH MHOIY4aroT
pa3BuTHEe CQOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl MEpBOHAYAIbHBIE
Ipe/ICTaBIEHUS 0 XUMHUYECKON CBSI3M, KIIACCU(DUKAIMOHHBIX MTPU3HAKAX BEILECTB, 3aBUCUMOCTH
CBOMCTB BEILLECTB OT UX CTPOEHUS], O XUMUYECKOU pEaKLUU.

[Ton HOBBIM YIJIOM 3peHHs B IpeaMere «XUMHs» 0a30BOro ypoBHsS paccMaTpUBaeTCs
U3y4YCHHBI Ha YPOBHE OCHOBHOIO 00LIeEro o0Opa3oBaHUs TEOPETUUYECKUH MaTepual M
(axTOoNOrHYecKkue CBEACHUS O BELIeCTBAX U XMMHUECKOHW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01as u HeopraHudeckas XUMHs» OOYYaroUMMCs MPEAOCTABIAETCS BO3MOXHOCTh OCO3HATh
3HayeHHe MEPHOAMYECKOr0 3aKOHa C OOILETEOPEeTHYECKUX U METOAOJOTHYECKHX MO3HUIMiA,
riy0Xe MOHATh MCTOPHUYECKOE HM3MEHEHHE (QYHKIMH 3TOro 3akoHa — OT oOoOmaromieil a0
OOBSICHSIOLIEH U IPOTHO3UPYIOILEH.

Enunas cucteMa 3HaHMI O BaXXHEWIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHUH, a TAaKKe 0 XUMUYECKUX PEAKLUAX, UX CYLUIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHU
gonoyHsiercss B Kypcax 10 w11 KjaccoB d3IeMEHTaMU  COAEpkKaHUS, HMEIOIIUMHU
KyJIbTYPOJIOTMUYECKUH M TPHUKIAJHOM XapakTep. OTH 3HAHMUS CIOCOOCTBYIOT ITOHMMAaHHUIO
B3aMMOCBSI3M XUMHUHU C JPYTMMHM HayKaMH, DacKpbIBalOT €€ poib B IIO3HABATEIBHOM H
MIPAKTUUYECKON NEATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAaXXEHMsI K IPOLECCY
TBOpUYECTBA B O0JACTH TEOPUU U NMPAKTHUYECKUX NPHIIOKEHUA XUMHH, TOMOTAIOT BBITYCKHHUKY
OPUEHTHUPOBATHCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IIpO0OJIeMax, CBSI3aHHBIX C XUMHUEH,
KPUTUYECKHU OCMBICIMBATh MH(OPMALMIO U NPUMEHSATH €€ Ui MONOJHEHUS 3HAHWM, pelieHus
MHTEJUIEKTYaJbHbIX U JKCIEPUMEHTAJbHBIX HCCIENOBATENbCKUX 3a1ad. B menoMm conepskanue
yueOHOro npeaMera « XUMHUA» TaHHOTO YPOBHS W3y4EHUS] OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4Jaronmxcss MUPOBO33PEHYECKON OCHOBBI I MOHUMAHUS (QUIOCOPCKUX UAEH, TaKuX Kak:
MaTepuaIbHOEe €MHCTBO HEOPraHNYECKOro U OPraHM4ecKoro Mupa, 00yCIIOBIEHHOCTh CBOWCTB
BEILIECTB X COCTABOM M CTPOCHUEM, II03HABAEMOCTh IIPUPOIHBIX SIBJIEHUI ITyTEM DKCIEPUMEH Ta
U pELIeHUs IMPOTUBOPEUUH MEXKIYy HOBBIMU (DaKTaMU M TEOPETUYECKUMHM IPENIOCHLIKAMHU,
OCO3HaHHUE POJIM XMMHUU B PEIICHUHU SKOJOTMYECKHUX MpoOseM, a Takxke ImpodiieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/1aHUs HOBBIX TEXHOJIOIHI U MaTEpPHUaJIOB.

B muane pemieHus 3agad BOCIMTAHUS, pa3BUTUS M COLMAIM3ALUU  OOYyYarOIIMXCS
MPUHATBIE TPOTPaMMON MO XUMHMM IOAXOJbl K ONpPENEJICHHUIO COAEpKaHUS M IOCTPOCHUS
npeaMeTa npeaycMaTpuBaoT (GOpMUPOBAHHE YHHMBEpPCAJIbHBIX Y4EOHBIX JEHCTBHM, MMEIOIINX
6a30BO€ 3HAYCHHE JIJIST PA3IMYHBIX BUIOB JIEATEIbHOCTH: PEIIeHU s Mpo0JieM, MOMCKa, aHaIu3a U
00paboTkn uWHpOpMANMK, HEOOXOIWMBIX Ui TPHOOPETEHHs ONbITa TPAKTHYECKOW H
HCCJIEZIOBATENLCKOM €A TENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITO3HAHUM XUMHUH.



B nmpaxTrke npernogaBaHusi XMMUU KaK Ha YPOBHE OCHOBHOT'O 0011ero o0pa3oBaHus, TaK U
Ha YpPOBHE cpeAHero oOmero oOpa3oBaHMs, IIPU  ONPEACIEHHUU  COAepKaTeIbHOU
XapaKTepUCTUKU ILeled H3y4YeHUs HpeaMeTa HaIlpaBJIEHUEM I1€PBOCTENIEHHOM 3HAUYMMOCTU
TPAaJULMOHHO Tpu3Haércs (opMUpOBaHME OCHOB XUMHUYECKOW Haykd Kak oO0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOW JesATeIbHOCTH YelIOBeKa M Kak OJHOI0 U3
KOMIIOHEHTOB MHMPOBOM KyJnbTypel. C METOAUYECKOM TOYKM 3pEHUs TakKoM TMOAXOHN K
OIpeNIEeICHUIO 11eNeil U3yueHHs MpeaMeTa ABJISETCS BIIOJIHE OMPAaBAaHHbBIM.

CornacHo JaHHOM TOUYKE 3pEHUS TJIaBHBIMU LESIMM M3YyYEHHUs NpeaAMeTa «XUMHS» Ha
6a3oBom ypoBae (10 —11 xi1.) sBASFOTCS:

e (GopMHUpOBAaHHE CHCTEMBl XHMMHYECKHX 3HAHUM Kak Ba)KHEUIEH COCTaBISIOLIEH
€CTECTBEHHO-HAaY4YHOH KapTHUHBI MHpa, B OCHOBE KOTOPOW JeXaT KJIHOYEBBIEC MMOHATHUS,
(GyHIaMEHTaJIbHBIE 3aKOHBl U TEOPUU XMMMM, OCBOCHME S3blKa HAyKH, YCBOCHHE U
IIOHMMAaHHUE CYIIHOCTH JOCTYNHBIX OOOOLIEHHH MHPOBO33PEHUYECKOr0 XapaKTepa,
O3HAKOMJIEHHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS;

e (QopmupoBaHHNe U pa3BUTHE MPEICTaBICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIHii, HEOOXOAUMBIX AJis MPHOOPETeHUsS] YMEHUN OPUEHTHUPOBATHCS B
MUpE BEIIECTB U XUMUYECKUX SBJICHUI, UMEIOIINX MECTO B MIPUPOJIE, B TPAKTHUECKON U
MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHHUH U CHOCOOOB JAEATENPHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U
OOBSICHEHHEM XUMHYECKOI'0 OSKCIIEpUMEHTa, COOJIIOJIEHMEM IpaBUJl 0€30MacHOro
oOpalieHus ¢ BEIIeCTBaMHU.

Hapsny c atum, copepxaTenbHas XapaKTepUCTHKa IieJiel U 3aja4 U3y4eHUs IpeaAMeTa B
IporpamMme Mo XUMHUU YTOUYHEHA U CKOPPEKTHPOBaHAa B COOTBETCTBUU C HOBBIMU MPUOPUTETAMU
B cHCTeMe cpemHero ooOmiero oOpa3zoBanus. CeromHss B TNpENOJaBaHUM XUMUHM B OOJbIICH
CTEIIEHW OTHAETCS TMPEANOYTEeHUE TMPAKTUYECKOM KOMIIOHEHTE CcoIepKaHHus OOydeHHs,
OPUEHTUPOBAaHHOW Ha IOATOTOBKY BBINYCKHUKAa 00I1€00pa3oBaTeNbHON  OpraHu3alui,
BJIAJICIOIEr0 He HaOOpOM 3HAHWH, a (PYHKIMOHAIBHOW I'PaMOTHOCTBIO, TO €CTh crocobamMu U
YMEHUSIMH aKTUBHOI'O MOJIy4YE€HHUs 3HAHUM M NPUMEHEHUs UX B PEaIbHOM KM3HU AJIS PELCHUS
MIPaKTUYECKUX 3a/1ay.

B cB3M Cc 3TMM mnpu U3ydeHUU INpeaMeTra «XUMHS» JOMUHUPYIOIIEEe 3HAYCHHE
[IpUOOPETAIOT TaKUE LIEIH U 3a/1a4H, KaK:

amanrtanus OOyyalolUMXcs K  YCJIOBHSM  JWHAMHUYHO  Pa3BUBAIOILErOCS MHUPA,
(dbopMupoBaHHE MHTEIUIEKTYaJbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K CaMo00pa3oBaHHIO,
COTPYAHHUYECTBY, CaMOCTOSATEIbHOMY TMPHUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlHsIX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dopmupoBaHue y O0OydYalOIMXCS KIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIUH),
UMEIOIIUX YHUBEPCAIBHOE 3HAUCHUE JJIsl Pa3IMYHBIX BUAOB JIEATEILHOCTH: PEUICHHUs MPo0eM,
MOMCKa, aHamM3a W 00paboTKM HHGOPMaNKMKM, HEOOXOAMMBIX HJisi TPHOOPETEHHS OIbITa
NeSITEIbHOCTH, KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B TMO3HAHUU XHMHH, @ TaKXKe JJIsl OLIEHKH C
MO3UIIMH 3KOJIOrNYeCcKOl 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMUYECKUX ITPOL[ECCOB
Ha OpraHu3M YeJIoBeKa U MPUPOTHYIO CpEny;

pa3BUTHUE MO3HABATENbHBIX MWHTEPECOB, UHTEIUIEKTYaJ bHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0yyarommxcs: CHOCOOHOCTH CaMOCTOATEIbHO HPHOOpEeTaTh HOBbIE 3HAHUSA IO XHUMUU B
COOTBETCTBHMH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIOIB30BATh COBPEMEHHBIEC HH(POPMAIIMOHHBIE
TEXHOJIOTHH ISl TOUCKA U aHaM3a y4eOHOW M HAYYHO-TIOMYJISIpPHONW HH(POPMAIIUH XUMHYECKOTO
COZlepXKaHUS;



dbopMHpOBaHUE U pa3BUTHE Y 00yUYarOLIUXCS ACCOLIMATUBHOIO U JIOTMYECKOT'O MBILIUICHHUS,
Ha0JII0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMbI, B
YaCTHOCTH, IPU IUTAHUPOBAHUM U IPOBEACHUH XMMHUECKOI0 IKCIEPUMEHTA;

BOCIIUTaHUE Yy oOOyyaroummxcad YOSKIEHHOCTH B T'yMAaHMCTUYECKOW HaNpaBICHHOCTH
XUMHUM, €€ BaXHOM poim B  peumeHuH I00albHBIX MpOOJEM  pPalUOHAIBHOIO
MIPUPOJIONIONB30BAHMS, TOMOJHEHUSI YHEPreTHUECKUX PECYpPCOB U COXpPAHEHHUS MPUPOIHOTO
paBHOBECHS, OCO3HAaHHS HEOOXOAMMOCTH OEpeKHOro OTHOUIEHHS K MPHUpPOJE U CBOEMY
3JI0POBBIO, a TAaKXKe MPUOOPETEHHSI OIBITA UCIIOIb30BAHUS TOJYUYCHHBIX 3HAHUN IS TIPUHSITUS
I'PaMOTHBIX PEIICHUN B CUTYallUsX, CBI3aHHBIX C XUMHUCCKUMH SBJICHUSIMHU.

B yuebHOM muiaHe cpenHero oOmiero oOpa3oBaHUs MpeaMeT «XUMHsS» 0a30BOTO ypOBHS
BXOJIUT B COCTaB MpeAMETHOM obnactu «EcTecTBEHHO-HAayUHbIE IPEAMETHI.

OO01ee yucio 4acoB, OTBEAEHHBIX IS M3Y4EHHUS XMMHHU, Ha 0a30BOM YPOBHE CPEIHETO
obmrero oopazoBanus, cocraBisier 102 yaca: B 10 kmacce — 68 uvaca (2 yaca B Henemo), B 11
kiacce — 34 yaca (1 yac B Heneno).

Onucanue MaTepualbHO-TeXHUYECKOii 0a3bl HeHTpa «Touka pocray,
HCII0JIb3YeMOT0 ISl peaTu3aluu 00pa3oBaTebHbIX IPOrpaMM B paMKax MpenoaaBaHus
XMMMU:

- IndpoBas (komnbroTepHas) madoparopus (LIJI), nporpamMmmMHo-anmapaTHbId KOMILIEKC,
JaTYMKOBasi CHCTEMa — KOMIUIEKT y4eOHOro 000py/I0BaHUs, BKIIFOYAIOIIUI H3MEPUTEIIbHbII
0JI0K, HHTEpdEiic KOTOPOro M03BOJIsIET 00eCIIeUYnBaTh CBSA3b C IIEPCOHAIBHBIM KOMITBIOTEPOM, U
Ha0Op JATYUKOB, PETUCTPUPYIOIIUX 3HAUCHUS PA3IUIHBIX PU3NIECKIX BEITUUHH.

- laTyuk TemMnepaTypbl IVIATHHOBBINA — JaTYHUK, TPEIHA3HAYEH JIJIl U3MEPEHUS TEMIIEPATypPhl
B BOJHBIX PACTBOPAxX M B Ta30BBIX cpenax. Mimeer paznuunblil AuanazoH uaMepenuit or —40 no
+180 °C. Texuuyeckue XapakKTEPUCTUKHU IaTUUKA YKa3aHbl B MHCTPYKIIMH 110 SKCILITyaTall1u.

- laTyuk TemMnepaTypbl TEPMONAPHBIN- TpeIHa3HA4YeH JJIs u3MepeHus temmepatyp 10 900
°C. Mcnonb3yercs npu BHINOIHEHUH pabOT, CBSI3aHHBIX C U3MEPEHUEM TEMIIEpATYp MJIaMEHH,
IIJIABJIEHUS M Pa3JIOKEHUS BEIIECTB.

- IaTYHMK ONTHYECKOH IMJIOTHOCTH (KOJIOPHUMETP) — IPEJHA3HAYEH JJIs U3MEPEHUS
ONITUYECKOU IIJIOTHOCTU OKPALICHHBIX PACTBOPOB. VM crIonb3yeTcs npyu n3y4eHUH TeM
«PactBOpBI», «CKOPOCTH XUMUYECKUX PEAKIINIT», ONPEIeIeHUH KOHLIEHTPALlM OKPaIllEHHBIX
HOHOB.

- Naruuk pH npenHasHaueH 1 u3sMepeHust BOAOPOIHOro nokasatens (pH) BOAHBIX pacTBOPOB
B Pa3IMYHBIX HCCIEIOBAHMIX 00BbEKTOB OKPYXKAIOIIEH CPEIbI.

- JlaT4MK 3JIeKTPONPOBOJHOCTH MPEIHA3ZHAYECH JIJISI U3MEPEHUS YJeIbHOMI
3JIEKTPONPOBOJHOCTH KUJIKOCTEN, B TOM UHCIIE U BOJIHBIX pacTBOPOB BellecTB. [IpumensieTcs
MPUA U3YYECHUHU TEOPUHU IEKTPOJUTUIECKON AU CCOIUAIMH, XaPAKTEPUCTUK BOJIHBIX pPACTBOPOB

- Hoyroyk cepun Rikor .
- MuorodgyHkunuonaibHoe ycrpoiictso (MOVY) Pantum.
- HaGop peakTuBOB /115 IPOBEAEHUSI YUEHUUYECKOro dKcnepuMenTa no xumuu (10-11 knacce,

0a30BbIil YPOBEHB )



Conep:xanue 00yuyeHus
10 knace
Opranuveckasi XuMHus
TeopeTndeckne OCHOBBI OPraHMY€CKOM XUMHUH

IIpenmeT opraHM4ecKoil XMMHH: €€ BOZHHUKHOBEHHUE, PA3BUTHE M 3HAYEHUE B MOJIYYEHUU
HOBBIX BEILIECTB U MaTepuaioB. Teopus CTpOEHHs opraHudeckux coequHennit A. M. bytneposa,
e€ ocHoBHble moJOXeHUs. CTpyKTypHble (GOpPMYJIBI OpraHHYecKHX BeulecTB. ['omosorus,
n30MepHsi. XUMUYECKasi CBSA3b B OPraHUYECKUX COCIUHEHUSAX — OJIMHAPHBIC U KPATHBIE CBA3H.

IIpencraBneHne o0  KjJacCMUKAlMM  OpraHUMYEcCKUX  BemiecTB. HomeHknaTypa
OpPraHWYEeCKUX COEAMHEHMH (cucTeMaThueckas) M TPUBHAIbHBIE HA3BaHUS Ba)XKHEHUIIMX
MIPEICTABUTENIEN KJIACCOB OPraHUYECKHUX BEIECTB.

OKClepUMEeHTaJIbHbIE METO/bl U3yUEHHUS BEIECTB M UX IPEBPALICHUI: 03HAKOMIIEHUE C
oOpa3liamMM OpraHMYECcKMX BELIECTB M MaTepualaMU Ha MX OCHOBE, MOJAEJIMPOBAHHUE MOJIEKYI
OpPraHMYecKUX BEIIeCTB, HAOIIOJIEHME U OIUCAHHE [JE€MOHCTPAllMOHHBIX OIBITOB IO
IPEBPALICHNIO0 OPraHUYECKUX BELEeCTB IPU HarpeBaHUH (IJIaBJIeHUE, OOYIIIMBaHUE U TOPEHHE).

Yraesoaopoanbl

AJKaHBI: COCTaB U CTPOCHHUE, T'OMOJIOTMYECKMH psAld. MeraH M 3TaH — IPOCTEHIIME
IpeCTaBUTENM aJKaHOB: (M3MYECKHMEe M XHUMHUYECKHE CBOHCTBA (peakUMM 3aMelleHHs U
TOpEHUs ), HaXOXKAECHUE B IPUPOJIE, TOIydEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN psAl. DTUJIEH U MPONUJIEH — MPOCTEHIINE
MIPEJCTAaBUTENIN QJIKEHOB: (M3UYECKUEe M XHMHMUYECKHE CBOMCTBA (peakiuu T'HAPHUPOBAHUS,
raJloreHupoBaHus, TUAPaTallii, OKUCICHHS U TTOJMMEpU3aliH ), TOJy4YeHHE U IPUMEHEHUE.

Ankanuensl: OytagueH-1,3 u MetunOyranueH-1,3: cTpoeHHe, BaKHEHIINE XUMHUYECKHE
cBoiicTBa (peakuus monuMepu3sanun). [lonydeHne CHHTETHYECKOro KaydyKa 1 PE3UHBI.

AJNKUHBL: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHUECKUH pAna. ALETHIeH —
MPOCTEUINNI MPEACTABUTEh ATKUHOB: COCTaB, CTpOEHUE, GU3NIECKUE U XUMUYECKHE CBOMCTBA
(peakuuu ruIpUpOBaHMs, FAJIOT€HUPOBAHNUS, THApAaTALlUU, TOPEHNUS), TOJIyYEHUE U IPUMEHEHHE.

Apensl. benzon: cocra, crpoeHue, (U3NUECKHMEe M XUMHUYECKHE CBOWCTBA (peaKiuu
raJIOTEHUPOBAaHUSI M HUTPOBaHHUA), IOJydyeHUE U NpuMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuyeckue u xumuyeckue ceolucmea (peakyuu 2ai02eHUpOBaAHUs U HUMPOBAHUS), NOJyYeHUue U
npumernenue. TOKCMYHOCTb apeHOB. ['eHeTHdeckas CBsA3b MEXKIAY  YIVIEBOAOPOAAMH,
IIPUHAUIEKAIIUMU K Pa3JIMYHBIM KJIACCAM.

[TpupoaHble UCTOUHUKHU yriieBoAopoAoB. [IpupoaHblil ra3 U MOMyTHbIE HEPTSIHBIE Ia3bl.
Hedts u e€ mpoucxoxaenue. CrnocoObl nepepaboOTKH HePTH: MEperoHka, KPEeKUHT
(TepMuUYeCKUi, KaTaJIUTU4YeCKuil), nuponu3. [IpoaykTsl nepepaboTku HeTH, UX IPUMEHEHHE B
IPOMBIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb U IPOAYKTHI €ro nepepadboTKy.

OKcIlepUMEHTaIbHbIE METO/bl U3yUEHUS BEIECTB M UX IPEBPALICHUN: 03HAKOMIIEHUE C
obpa3uaMu IiaacTMace, KaydykoB M pe3uHsl, kKomiekuuu «Hedgte» u «Yronb», MogenupoBanue
MOJIEKYJ YTJIEBOAOPOAOB U TaJlOr€HONPOU3BOAHBIX, IPOBEJEHUE NPAKTUUYECKONH pPabOTHI:
IIOJIy4E€HHE ITUIICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnsle 3anaun.

Bbluncnenus o ypaBHEHMIO XUMHUYECKOW peaknuu (Macchl, 00b&Ma, KOIMYeCTBa
HCXO/JHOTO BEIeCTBA WJIM MPOJAYKTa PEAKIUH IO H3BECTHBIM Macce, 00bEMY, KOJHMYECTBY

OJIHOTO U3 MCXOJIHBIX BEIIECTB WJIM MPOJYKTOB PEAKIIUH).
Kucsiopoacoaep:xamme oprannyeckue coeiMHeHUs



[IpenenbHble OMHOATOMHBIE CHUPTHL. MeETaHOA M AITaHON: CTpoeHHe, (HU3NYECKHE U
XMMHUYECKHE CBOMCTBA (pEaKkUMM C aKTUBHBIMHM METaJUIaMU, rajoreHOBOJOpO/aMHU, OpEeHHe),
npuMeHeHue. BonopoaHbsie cBA3U MeX1y MOJIEKyJIaMH CIUPTOB. [leficTBUEe MeTaHONa U 3TaHOIA
Ha OpraHu3M 4YeJIoBeKa.

MHoroatoMHble CHOUPTHL. ODTWIEHIJIMKOIb M TJMLEPUH: CTpoeHHe, (QU3UYECKHE HU
XMMHUYECKHE CBOMCTBA (B3aUMOIEHCTBUE CO LIEIOUYHBIMHU METAJIJIaMU, KaUeCTBEHHas peakius Ha
MHOTOaToOMHbIe cnupThbl). [leiicTBue Ha opraHu3m uenoBeka. [IpumeHeHue riMIepHHA WU
STUJIEHTJIUKOJISL.

@deHon: CTpoeHHE MOJIEKYJbl, (U3MUYECKHEe U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue heHona.

Anbneruapl U kemowusl. DopManbaerus, aueTalbleruji: CTpoeHHe, QU3NYECKHE U
XMMHMUYECKUE CBOMCTBa (pEaklMM OKUCIEHHMS M BOCCTAHOBJIEHHUS, KAauECTBEHHBIE PEAKILIUN),
[IOJTyYeHH e U TPUMEHEHUE.

OnHOOCHOBHBIE TNpefeNibHbIe KapOOHOBBIE KHCIOTHl. MypaBbHHASI M YKCYCHAsl KUCIOTHI:
cTpoeHue, (hu3nyecKkue u XUMHUYecKrue CBOMCTBA (CBOICTBa, o0Iue A Kilacca KUCIIOT, peaKIus
sTepuuKanuu), TModydyeHHe u mpuMeHeHue. CTeapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEACTaBUTENN BBICIIMX KapOOHOBBIX KHCIOT. MbUIa Kak COJM BBICIIMX KapOOHOBBIX KHUCIIOT,
UX MOIoILIee JEHCTBUE.

Crnoxnble 3QUpBl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MIpONIU3 CIIOXKHBIX 3(PUPOB.
Kupsl. I'nppomns xxupos. [Ipumenenue xxupoB. bruosornueckas posb KUPOB.

VYraeBoasl: cocTaBs, Kiaaccu(uKkanus yrieBoaoB (MOHO-, M- ¥ ToJaucaxapuibl). ['moko3a —
MPOCTEUIINI MOHOCaXapHa: OCOOCHHOCTH CTPOEHHUS MOJIEKYNbl, (U3UYECKHE U XUMHYECKHUE
cBoiictBa (B3aumojeiictBue c rugpokcugoM menu(ll), oxkmcineHne aMMHauHBIM pacTBOPOM
okcuga cepebpa(l), BoccraHOBJIEHHE, OpOXKEHHE TIIIOKO3BI), HAXOXKICHHUE B TPHPOJE,
npuMeHeHue, Ouoaornyeckas poiib. @otocunTe3. OpyKTo3a KaKk H30Mep TITFOKO3HI.

Kpaxman u nemnono3a Kak IpupoaHble noauMepsl. CTpoeHHE KpaxMaia M LEeJUTIOJI03bI.
dusnyeckre 1 XMMUYECKUE CBOWCTBA KpaxMalia (THAPOIIN3, KaYeCTBEHHAs peaKklLus ¢ MO OM).

OKCIIepUMEHTAJIbHBIE METOJbl M3YYEHHUs BEIIECTB W HUX IPEBPAICHUI: IPOBEIECHUE,
HaOJIIOJICHUE W ONUCAaHHE JEMOHCTPALlMOHHBIX OIBITOB: I'OPEHHE CIHPTOB, KauyeCTBEHHbIE
peakuuMu OAHOATOMHBIX CHHUPTOB (OKHcIeHue sTaHosa okcuaom wmenu(ll)), MHOroaToMHBIX
cnupToB (B3amMojeicTBue rmiepuna ¢ ruapoxcuaom meau(ll)), ampaernnoB (oxucieHue
aMMHA4YHBIM pacTBopoM okcuaa cepeopa(l) um rumpokcuaom wmemu(ll), B3ammopeiicTBue
Kpaxmaja C HOAOM), IMPOBEACHHE MpPaKTHUECKOH paboThl: CBOICTBAa pacTBOpa YKCYCHOH
KHUCJIOTBI.

Pacuérnrlie 3amaumn.

BbluncneHus mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, 00b&Ma, KOIMYecTBa
MCXOJHOTO BEIIEeCTBA WJIM MPOAYKTAa PEAKIUU IO H3BECTHBIM Macce, 00BhEMY, KOIUYECTBY
OJTHOT'O M3 MCXOJHBIX BEIIECTB WM POJYKTOB PEaKIun).

AzoTcoaepxale opraHu4eckue CoeIMHEeHMs.

AMUHOKHUCIOTBI Kak aM@oOTepHble OpraHudeckue coequHeHus. Dusndeckue Hu
XMMHUYECKHE CBOWCTBA aMHUHOKHMCIOT (Ha MpuMepe THIMHa). buomorunyeckoe 3HadyeHue
amMmuHOKHCIOT. [lenTup.

benku kak mpupogHbIE BBICOKOMOJEKYJSpHbIE coenauHeHus. llepBuuHas, BTOpUYHAs U
TpeTHYHasi CTPYKTypa OenkoB. XUMHUECKHE CBOWCTBA OENKOB: THAPOIN3, JIEHATypaIus,
Ka4yeCTBEHHBIC PEAKIINH Ha OCNIKH.



OKCHeprUMeHTa bHble METOJbl M3yYeHHs BEINECTB M MX IPEBpallleHHH: HaOmoJeHue U
OINMCaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: JeHATypauus OENKOB MpH HAarpeBaHWUU, LIBETHbHIE
peaxiuu OeKoB.

BbicokomoieKyIsipHbIE COCTUHEHUS

OcCHOBHbIE TOHATHS XMUMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH: MOHOMED, IOJIHUMED,
CTPYKTYpHO€ 3BEHO, CTENEeHb MOJMMEpU3AlNH, CpPeAHssl MoJieKyispHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSAMHEHUN — OJMMEpU3alitsl U MOJUKOH/ICHC AUl

OKcIlepUMEHTaIbHbIE METO/bl U3yUEHUS BEIIECTB M UX IPEBPALICHUI: 03HAKOMIIEHUE C
o0pa3iamu MpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIyKOB.

MexnpeaMeTHbIE CBS3H.

Peanusanus MeXnpeaAMETHBIX CBSI3€H NMpU M3Yy4EeHUH opraHudeckoil xumuu B 10 kiacce
OCYILIECTBJISETCSl YE€pe3 MCIOIb30BAaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaKk H
MOHSTUH, SIBJISIOIIMXCS CUCTEMHBIMU JIJIsl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmme ecTecTBEHHO-HAyYHble MOHATHUSA: SBJCHUE, HayuHbId (DakT, rumoresa, 3aKoH,
TEOpUs, aHalu3, CHHTe3, Kiaccu(uKalus, NEepUOAUYHOCTb, HAOIIOEHUE, HU3MEpEHue,
9KCIIEPUMEHT, MO EIIUPOBAHHUE.

dusuka: MaTepus, YHEPrusl, Macca, aTOM, MEKTPOH, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHbD,
BEILIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHME BEILeCTBA, (PM3NUYECKUE BEIUYMHBI U €AMHUIIBI
UX U3MEPEHMUS.

buonorus: knerka, opraHusM, O6uocdepa, oOMEH BEIIECTB B opraHu3Me, (OTOCHUHTES,
OMOJIOrMYeCcKU aKTUBHbIC BelllecTBa (0€JIKH, YTJIeBObI, )KUPbI, PEPMEHTHI).

['eorpadusi: MUHEpasbl, TOPHbIE TOPOADI, 10JE3HbIE HCKONIAEMbI€, TOIUIUBO, PECYPCHI.

TexHosorus: NuIeBble TPOAYKTHI, OCHOBBI PAllMOHATIBHOTO MUTAHUS, MOIOIIHE CPECTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE TpernapaTsl, MaTepuaibl U3 HCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 knacc
O01mas u HeOpraHuvYecKast XuMHs

Teopernyeckue 0CHOBbI XUMUH

Xumuueckuili 3yeMeHT. AToM. Sapo artoma, H30TONBI. DJIEKTPOHHAas 000JO0YKa.
DHepreTuueckue YpOoBHH, MOIYPOBHU. ATOMHBIC opOuTasu, S-, pP-, d- amementsl. OcobeHHOCTH
pacrpeznesieHust 3JeKTPOHOB [0 OpPOUTAJIAM B aTOMax 3JEMEHTOB IEPBBIX YETBIPEX NEPHUOJIOB.
DneKTpOHHAas KOHQUTypalus aTOMOB.

Ilepnonmuecknii 3akoH u Ilepuogmyeckass cucrema xumudyeckux snemeHtoB J[. M.
MenneneeBa. CBs3p INEpUOAMYECKOro 3akoHa U [lepuogudeckoil CHUCTEMBl XHMHYECKHX
anementoB JI. . MenpeneeBa ¢ COBpEMEHHON TEOpUEH CTPOECHHMS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
[0 TPYIIAaM U IepruoaaM. 3HaueHH e NePUOJUYECKOro 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BellecTBa. XUMHUYECKas CBS3b. BUAbI XUMHMUYECKOW CBSI3M (KOBaJCHTHAsI
HENOJSIpHAs M TOJISApHAs, WOHHAs, MeTajin4eckasl). MexXxaHu3Mbl 0Opa30BaHUS KOBAJICHTHOU
XMUMHYECKON CBsI3u (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). BomoponHas cBs3b. BameHTHOCTS.
DJIEKTPOOTPUIATEIbHOCTh. CTeneHb OKUCIeHUS. IOHBI: KAaTHOHBI U AHUOHBI.

BemecTBa MOJEKYISIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHUsS. 3aKOH MOCTOSHCTBA COCTaBa
BElECTBA. THIBl KPUCTAJUIMYECKMX PEIETOK. 3aBUCHUMOCTb CBOWCTBA BELIECTB OT THUIIA
KPUCTAJINYECKON PEIIETKH.



ITonarue o nucnepcHbIX cucreMax. McTtunHable U KoJouaHble pacTBOpbl. MaccoBas 1o
BEIL[ECTBA B PACTBOPE.

Knaccugukanuss Heopranuueckux coequHeHuil. HomeHkimaTypa HeOpraHuyecKux
BelecTB. ['eHeTMdeckas CBS3b HEOPraHMYECKMX BEIIECTB, MPUHAUISKAMMX K PpPa3IMdHbIM
KJIaccaM.

Xumnueckast peaknus. Knaccudukanuss XMMHUYECKHX peEaKIMii B HEOPraHUYECKOW H
OpPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHHUSI MAacCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpALCHUS
SHEPrUH NIPU XUMUYECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTb OT Pa3IM4YHBIX (akTopoB. OOpaTHMBIE PEAKIIHU.
Xumunueckoe paBHOBecue. DakTOphl, BIMAIONIME HA COCTOSHHE XUMHUYECKOIO PAaBHOBECHS.
[Tpuuauun Jle Hlarense.

OnexrponuTudeckas auccouuanus. CuiabHbIE W ciadble 1eKTpoiuThl. Cpena BOAHBIX
pacTBOPOB BEILECTB: KUCIasl, HEUTpaJIbHas, HIEI0YHAsl.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLIUH.

OKCIIepUMEHTaIbHbIE METOJbl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHMI: AEMOHCTpaLus
Tabmun «[lepuoauueckass cucrema xumuueckux siemeHToB JI. M. MenneneeBa», u3yueHue
MozeNne KpUCTAIUIMYECKUX pPElETOK, HAOM0JEeHHEe W ONHMCAaHUE JEeMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3ioKeHue IEepOKCHJIa BOJOpOJa B MPUCYTCTBUM KaTaau3aTopa,
OIIpENlETICHUE CPelbl PACTBOPOB BEUIECTB C IOMOILBIO YHHBEPCAJIBHOIO MHAMKATOPA, PEAKLUU
HOHHOTO OOMeEHa), MPOBEJEHUE MPaKTUYeCKOoW padoThl «BiusHHE pa3nuyHbBIX (AKTOPOB Ha
CKOPOCTh XMMUYECKON peaKIum.

Pacuérnsle 3anaun.

Pac4éTel 10 ypaBHEHUSAM XMMHYECKUX PEAKIUH, B TOM YHCIIE TEPMOXUMHYECKUE pacuEThl,
pacd€Tsl ¢ MCIOJIb30BAaHUEM IMOHATHUS «MACCOBAs 10J1S BELIECTBAY.

Heoprannyeckasi XuMus

Hemeramnsl. Ilonoxxenne HemetayuioB B Ileproanmyeckoil cHUCTEME XMMHUUYECKUX
anemenToB JI. M. MenneneeBa U OCOOEHHOCTH CTpOEHHUs aTOMOB. PuU3HUECKHE CBOWCTBa
HEMETAJJIOB. AJUIOTPONHS HEMETAIIOB (HA IIPUMEPE KUCIOPOAa, cepbl, pocdopa u yriepona).

XUMHYECKHEe CBOWCTBA BAaXXHEHIIMX HEMETaJUIOB (TaJOreHoB, cepwl, a3oTa, ¢ocdopa,
yriepojia U KpeMHHUs) U UX COeTUHEHUH (OKCUIO0B, KHUCIOPOACOAEPKAIUX KUCIOT, BOJOPOIHbIX
COCTMHEHUM ).

ITpruMeHeHn e BaXKHENIINX HEMETAJIIOB U X COEMHEHUM.

Merannsl. [lonoxenue MerauioB B [lepruoanyeckoi cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OcOOEHHOCTH CTPOEHMsI 3JEKTPOHHBIX 000I04eK aTOMOB MeTayioB. OOmme
¢usnueckue cpoiictBa MetaioB. CriaBbl METaUIOB. DJIEKTPOXUMHUYECKUH DAl HaNpsHKEHUH
METAJIJIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIMX METAUIOB (HATpUM, Kaiui, KajdblMi, MarHui,
AITFOMUHUM, ITUHK, XPOM, KEJI€30, MEIb) U UX COCAMHECHHI.

O61ue criocoObl mony4yeHus Merasuio. [Ipumenenrne MmetamioB B ObITY U TEXHHKE.

OKCIEPUMEHTAIBHBIE METOJAbl HW3Y4YEHHUS BEUIECTB W WX IPEBPALICHUN: H3y4EHUE
KOJJIeKIIMN «MeTayulbl M CIUIaBbl», 0Opa3lloB HEMETAJIOB, DPEILIEHHE HKCIEPUMEHTaNbHbBIX
3aja4, HaONIOJEHHWE M  ONUCAHME JIEMOHCTPAI[MOHHBIX U  J1a0OpaTOPHBIX  OIBITOB
(B3auMojieiicTBHE THAPOKCHIA aTIOMHHHS C pacTBOpPaMU KHCIOT W IeJoYel, KaueCTBEHHbIE
peaKIK Ha KaTHOHBI METAJJIOB).

Pacuérnbie 3anaun.



Pacuérel Macchl BemecTBa MM 00BbEMA Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIISCTBA,
Macce WM 00BEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMU BEIIECTB, Pacu€rsl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIM OAHO U3 BEIIECTB UMEET IIPUMECH.

XuMHUS U )KH3Hb

Ponp xumuu B o0ecriedeHnr dKOJIOTHUECKON, DJHEPreTHUYECKON U MUIIEBONH O€30MacHOCTH,
pa3BUTHM MenunuHbL [lOHSATHE O HAyYHBIX METOAAaX IO3HAHMSI BEIIECTB U XHUMHYECKUX
peakiui.

[IpencraBnenus 00 OOmMX HAyYHBIX MPUHIUINAX [POMBIILIEHHOTO MOJIYYEHUS
Ba)XKHEHUIIINX BEILICCTB.

UenoBek B MHpE BEIIECTB M MAaTEpUAJIOB: Ba)XHEWIINE CTPOUTEIbHBIE MaTepualbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPAaCKH, CTEKJIO, KepamMHuKa, MaTepuajbl ISl AJIEKTPOHUKH,
HaHOMATEPUAJIbl, OPrAaHMYECKHE U MUHEPAIBHBIE YI0OpEHUS.

XuMHUsI ¥ 370pOBbE UENIOBEKA: IMpaBUJia MCIOJIB30BAHUS JIEKAPCTBEHHBIX IMpENapaToB,
npaBuiIa 0€30MaCHOTO UCIO0JIb30BAHMS MPENapaToB OBITOBOM XUMHUHU B NMTOBCEIHEBHOW KU3HH.

MexnpeaMeTHbie CBSI3H.

Peanuzanusi ME&XNpEAMETHBIX CBSI3€H NMPH M3YYCHUH OOIICH W HEOPraHUYECKOW XMMHH B
11 xmacce oCyHIECTBIISCTCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHH,
TaK Y MOHSATUM, SABJSIOIMIMXCS CUCTEMHBIMU JJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOr' O
IIHUKJIA.

OO0mme ecTecTBEHHO-HAy4YHbIE IOHSTHS: Hay4HbIH (DakT, THMoTe3a, 3aKOH, TEOopus,
aHaIu3, CUHTE3, KJIaccu (pUKaIus, MEePUOAUYHOCTD, HaOJIIOICHHE, 9KCIIEPUMEHT,
MOJICITMPOBaHUE, U3MEPEHUE, SIBJICHUE.

duznka: martepusi, JHEPrusi, Macca, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
pPaaoOaKTHBHOCTh, MOJICKYJIa, YHEPreTUYECKU YpPOBEHB, BEIECTBO, TEIO, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, PU3NUECKUE BEIMYUHBI U SIUHULIBI KX U3MEPEHHSI, CKOPOCTb.

buonorus: kieTka, OpraHu3M, 3KOCHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAMHUHBI, OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MUHEpaIBI, TOPHBIE TOPOIBI, MTOJIE3HBIC UCKOMAeMbIe, TOIUTHBO, PECYPCHI.

TexHomorus: XUMHYECKas MPOMBIIIJICHHOCTb, METaJLTyprusi, MIPOU3BOACTBO
CTPOUTEIBHBIX MaTepuasos, CEIIbCKOX 0351 CTBEHHOE MIPOU3BO/ICTBO, MHIIEBas
MIPOMBIIIUIEHHOCTh, (papMmarieBTHUecKasi MPOMBIIUIEHHOCTh, MPOU3BOACTBO KOCMETHUECKUX
npenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTE€pUAIOB, JIEKTPOHHAS MPOMBIIIIIEHHOCTD,
HaHOTEXHOJOTHH.



I[lnanupyembie pe3yJabTaThbl 0CBOEHHS MPOrPAMMBbI 10 XUMHUM Ha 6230BOM YpPOBHe
cpeaHero o01ero o6pa3oBanmsi

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3yJbTaTaM OCBOCHHUS OOYyYaIOIIUMHUCS
MporpamMM CpeaHero ob1ero odpa3oBaHHs (JMUYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hayuno-Meronuyeckoii OCHOBOW sl pa3pabOTKU NJIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHMUS
MIPOrpaMM CPEAHEro 00IIero oopa3oBaHMsI ABISETCA CUCTEMHO-AESTeIbHOCTHBIN MOIXO/.

B cOoOTBETCTBUM C CHCTEMHO-IEATEIbHOCTHBIM IOAXOJOM B CTPYKType JUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpenMeTa «XUMHS» Ha YpPOBHE cpeaHero oOmero oOpa3oBaHuUs
BBIJICJIEHBI CIIEAYIOINE COCTABIISAIOLINE:

OCO3HaHUE O0YYarOMIMMHUCA POCCHMCKOW TPakJaHCKOM HMISHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITENBHOCTH U CaMOONPE/IEICHUIO;

HaJIM4Yue MOTHBAIUU K 00y4YEHUIO;

LIEJIEHAIIPABJIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEHN U MCTOPUYECKUX TpaauLuii 0a30BOI HAYKU XUMMH;

TFOTOBHOCTh U CIIOCOOHOCTH OOYyYaroLIMXCsl PYKOBOJACTBOBATHCSI B CBOEU JEATENBHOCTH
LHEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHU, MPUCYLIUMHU I[€IOCTHOH CHCTEME XUMHUYECKOIO
o0Opa3oBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJOTHYECKOW KYyIbTYyphl M CIOCOOHOCTM CTaBUTh LEINU H
CTPOUTD KU3HEHHbBIE IJIAHbI.

JIuuHOCTHBIE pE3yJbTaThl OCBOEHUS IHpeaMeTa «XUMHs» JOCTUTAlOTCS B €IUHCTBE
yuyeOHOH U BOCHHUTATEIbHON JAESITENbHOCTH B COOTBETCTBUM C TI'yMaHHUCTHYECKHMH,
COLUOKYJIbTYPHBIMU, JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH U HJI€aJlaMU  POCCHUHCKOIO
rPaKJAHCKOTO0 OOIIECTBA, MPUHATHIMH B OOIIECTBE HOpPMaMHM U TMpPaBHIAMU TOBEIEHUS,
CIOCOOCTBYIOIIMMH TIPOI[eCCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTaHOBIICHUS
JUYHOCTH 00YYaIOIIUXCsl.

JInuHOCTHBIE pe3yNnbTaThl OCBOEHHS MpenMera « XUMHUS» OTpakaroT c(HOPMHUPOBAHHOCTD
OMbITa TI03HABATENHPHOW U TPAKTUYECKOW IEeATENbHOCTH OO0ydalolmxcs 10 peaan3aluu
MIPUHATBHIX B OOILECTBE LIEHHOCTEN, B TOM YHCIIE B YACTH:

1) rpa:kpaHCcKOro BOCIIUTAHUS

0CO3HaHUS 00Yy4aroIMMHUCA CBOUX KOHCTUTYLIMOHHBIX IPaB M 005A3aHHOCTEH, YBaKEHUS K
3aKOHY U IIPABOMOPAIKY;

MIPEJICTABICHNUs] O COLMAIBbHBIX HOPMax M IPaBWIAX MEXKJIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JEATEIbHOCTU IIPU CO3/1aHUU YUEOHBIX ITPOEKTOB,
pelieHuy y4eOHbIX U 03HABATENbHbIX 3a/1a4, BBINOIHEHUN XUMUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH MMOHKUMATh U IPUHUMATh MOTUBBI, HAMEPEHMUSI, JIOTUKY U apryMEHThI JpYruX
IIpY aHAJIK3€ Pa3IMYHbIX BUOB YUeOHOM NeATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS .

LEHHOCTHOIO OTHOLIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacleIUI0 OTE€YECTBEHHOMU
XUMUU;

YBa)KEHUS K IPOLECCY TBOpYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO NPUMEHEHUS
XMMHH, OCO3HAHUS TOTO, YTO JOCTHIKEHMS] HAYKH €CTh Pe3yNlbTaT JJIMTEIbHBIX HaOII0JCHUH,
KPONOTIUBBIX SKCIEPUMEHTAIBHBIX TTOUCKOB, ITOCTOSHHOTO TPY/Ia YUEHBIX U MPAKTUKOB;

WHTEpeca U TI03HABATENIbHBIX MOTHBOB B TIOJYYEHMM U TMOCJIEAYIOIIEM aHalu3e
MH(POPMALIUH O TTEPEOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHON XHUMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPaBCTBEHHOI' O CO3HAHMS, ’THUECKOI0 ITOBECHUS;



CIOCOOHOCTH OLIGHHMBAaTh CHTYalldd, CBSI3aHHbIE C XUMHYECKUMHU SBICHUAMHU, H
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTHY;

TOTOBHOCTH OLICHMBATh CBOE MOBEAECHHE M IMOCTYNKHA CBOMX TOBAapULIEH C MO3ULHUM
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHME MOCIEACTBUI ATUX MOCTYIIKOB;

4) GpopMHpOBaHHS KYJIbTYPHI 310POBbS:

MMOHUMAaHUs IICHHOCTEH 30pOBOro M 0Oe30macHOro oOpasa J>KHM3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (DM3HUYECKOMY U TICHXHUYECKOMY 3JI0POBBIO;

coOJoIeHns TpaBuil 0€30MacHOr0 OOpalleHHs] C BEIIECTBAMH B OBITY, IMOBCETHEBHOU
JKW3HU U B TPYIOBOU JIESITETLHOCTH;

MOHUMAaHUs 1EHHOCTH TPaBWI WHAUBUAYAJHHOTO M KOJUIGKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYalUsAX, YTPOKAIOIINX 310POBbIO U JKU3HU JIHOJIEH;

OCO3HAHUSI TOCIIENCTBUA W HENPHUSTHS BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aKOTOJs,
HapKOTHKOB, KypeHHsI);

5) Tpya10BOIro BOCIIMTAHUSA:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIENOBATENbCKONW JesITeNbHOCTH,
O0I11ECTBEHHO 0JIE3HON, TBOPUECKOM U APYTUX BUAAX NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEUICHMH NPAKTHYECKUX 3a/Ja4 COLMAJbHOU
HaInpaBJICHHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);

MHTEepeca K MPaKTHUYECKOMY HM3y4eHHIO Mpodeccuil pa3inuyHOro ponaa, B TOM 4ucie Ha
OCHOBE IIPUMEHEHHUSI IPEAMETHBIX 3HAaHUN 110 XUMUU;

YBa)K€HUS K TPYLY, JIOASIM TPyAa U pe3yjbTaTaM TPYJIOBOM 1€ATEbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIYaJIbHON TpPAeKTOPHUU OOpa30OBaHMUs,
Oynymed npodeccuu U peau3aiii COOCTBEHHBIX JKM3HEHHBIX TUIAHOB C yYETOM JIMYHOCTHBIX
HWHTEPECOB, CITIOCOOHOCTEN K XUMUU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBA;

6) 3K0JI0rMYECKOro BOCIIMTAHMSI:

HKOJIOTHYECKH 11eTIeCO00pa3HOr0 OTHOIICHHS K MPUPOJIE, KAK HCTOYHHUKY CYIIECTBOBAHHUS
JKM3HU Ha 3eMIIc;

MOHUMAaHUS TJI00aJTBHOT0 XapaKTepa YKOJOTHYECKHUX MPOOJIeM, BIUSHUS SKOHOMUYECKHUX
MPOIIECCOB Ha COCTOSIHUE TTPUPOTHON U COLIMATBHOU CPENbL;

OCO3HAHMST HEOOXOUMOCTH HMCITOJb30BaHUS TOCTUKEHUN XUMUHU ISl PEIICHUS BOITPOCOB
PalMOHAILHOTO MPUPOAONOIb30BAHUS;

AKTUBHOI'O HENPUATHS ACHCTBUM, MPUHOCIIIUX BPEN OKPYKAIOUIEH MPUPOAHOM Cpelne,
YMEHUSI MPOTHO3UPOBATh HEOIATONPUITHBIE SKOJIOTMUECKUE TOCIENCTBUS MPEIITPUHUMAEMBIX
JIECTBUM U NIPEIOTBPALIATh UX;

HaJM4Msl Pa3BUTOrO SKOJIOIMYECKOrO MBIIIJIEHUS, 3KOJOTMYECKOW KYJIbTYpbl, OIbITa
JEeSATENbHOCTH  HKOJIOMYECKOM  HAIlpaBIEHHOCTH, YMEHHS pYKOBOJACTBOBATbCS HMMH B
MO3HABATEJIbHON, KOMMYHUKATHBHON M COIIMAIBHON MPAKTHKE, CIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTHUBOCTOSITH UACOIOTHH XeMOo(pooHH;

7) IEeHHOCTH HAYYHOTO NO3HAHMSA:

cOpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHOHN MPAKTHKH;

MOHUMAaHUA cleuu(UKH XUMHHM KaK HayKd, OCO3HaHHs e€ poilu B (QOpPMHUPOBAHHH
palMOHAIBHOT'O HAYYHOT'O MBIILIEHUS, CO3aHUH LIEIOCTHOTO MPEICTABICHHS 00 OKPYKaOIIeM
MHpE KaK O €IMHCTBE NMPHUPOJAbl U YEJIOBEKAa, B MO3HAHUM MNPUPOIHBIX 3aKOHOMEPHOCTEH M
pelIeHu: MpooJIeM COXpaHEHUS MTPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOH 3HAYMMOCTH XHMHU JUIsl COBPEMEHHOW NHMBWIM3ALNU: B €€
T'YMaHUCTHYECKON HAMpPaBICHHOCTH M Ba)XXHOW POJHM B CO3JIaHWU HOBOW 0as3bl MaTepHAIbHOM
KYJbTYpbl, PEIICHUHU TJIO0AIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA — ChIPHEBOM,
OHEPreTUYECKON, TMHINEBOH ¥ OKOJOTMYECKOW O€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI,



o0eCreueHnH yCIOBUN YCIEIIHOTO TPYa U KOJIOTHYECKH KOM(OPTHOH KU3HHU KaXKJIOTO YJIeHa
00I111eCTBA;

€CTECTBEHHO-HAaY4YHOI TIpaMOTHOCTU: TIOHMMAaHHUSl CYLIHOCTH METOAOB I1O3HAHUS,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOIb30BaTh MOJyYaeMble 3HAHUS IS
aHalM3a W OOBSICHEHHS SIBJICHHH OKPYI)KAIOIIEro MUpa M MPOUCXOIAIIMX B HEM H3MEHEHHH,
YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIFOUCHUS HA OCHOBE HAYYHBIX (PaKTOB U UMEIOLIMXCS TaHHBIX
C LIEJIBIO TIOJyUEHHS JOCTOBEPHBIX BBIBOZOB;

CIOCOOHOCTH CaMOCTOATEIBHO MCII0JIb30BATh XMMHUECKHE 3HAHUS JJIs pelleHus: MpodieM
B peaJIbHBIX )KU3HEHHBIX CUTYallUAX;

MHTepeca K MO3HAHUIO U UCCIIeI0BATENIbCKOM 1eATeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEPHIBHOMY OOpa3oBaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMW 110 XUMHU B COOTBETCTBUM C IKU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTepeca K OCOOCHHOCTSIM TpyAa B pasIUYHBIX cdepax mnpodeccuoHaTbHOMI
NeSITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble PE3yJIbTaThl OCBOCHUS YUEOHOro MpeaMera «XuMus» Ha YpPOBHE
cpemHero oomero oopa3oBaHus BKIIOYAIOT:

3HaYuMBbIe 111 (OPMHUPOBAHUS MHPOBO33PEHUSI OOYYAIOIMXCS MEXKIUCIHUILIMHAPHBIE
(MexnpeaMeTHbIe) O0IeHayYHbIE TOHATHS, OTPAXKAIOIINE [IETOCTHOCTh HAyYHOW KapTUHBI MUPA
U cnenu(uKy METOAO0B MO3HAHHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIeCTBO,
SHEPrus, SBJICHHUE, MPOIECC, CUCTEMA, HAYYHbIH (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIEIOBaHUE, HAOIIIOICHHE, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHUBepcaibHble  ydeOHble  AelcTBUS  (IIO3HABaTelIbHBIE,  KOMMYHHUKATHBHEIE,
perynaTuBHbBIE), oOecneunBaronme (opMupoBanue (QYHKIMOHAILHONM TpPaMOTHOCTH H
COIMAJIbHON KOMITETEHIIUU 00yUYaOIXCs;

CIOCOOHOCTh ~ OOYyYalOUIMXCS  HCIOJNB30BaTh  OCBOCHHBIE  MEXIMCIHUILTHHAPHBIC,
MHPOBO33pEHYECKUE 3HAHUS W YHUBEpCAJIbHBbIC Y4eOHBIC ACHCTBUSA B TIO3HABATEIHHOU W
COLIMAJIbHOM IIPAKTHUKE.

MeTanpenMeTHbIe PE3yJIbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATHLHBIMU Y4YCOHBIMU
MMO3HABATEILHBIMHA, KOMMYHHUKATHBHBIMU U PETyISTHBHBIMU JICHCTBHUSIMHU.

OBi1aieHHe YHUBEPCATBHBIMHU Y4eOHBIMY NM03HABATEJIbHBIMH /IeiiCTBUSIMM:

1) 6azoBbIe JIorHYecKUe TeHCTBHSI:

CaMoCTOSTeNIbHO (OPMYITUPOBATh M aKTYallM3UpOBaTh MpOOJEMY, BCECTOPOHHE €&
paccMaTpHUBaTh;

ONpeneNnsiTh LU JeATENbHOCTH, 3a/laBas MapamMeTpbl M KPUTEPHUH HX JIOCTHKEHUS,
COOTHOCHTBH PE3YJIbTATHI ICSITEILHOCTH C ITOCTABICHHBIMU IEISIMU;

WCIOJIb30BaTh MPU OCBOCHUW 3HAHUW TPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACISATH
XapaKTepHbIe TPU3HAKK TIOHATUM W yCTAaHABIMBATH MX B3aUMOCBSA3b, HCIIOJIB30BATH
COOTBETCTBYIOIIUE MMOHATHUS AJIs1 O0BSICHEHUS OT/AENbHBIX (DAKTOB U SBIICHUIA;

BBIOMpATh OCHOBAHUS U KPUTEPUH IS KJIaCCH(PUKAIIY BEIIECTB M XUMUYECKUX PEAKIIHIA;

yCTaHABIUBATh MPUYNHHO-CIICICTBEHHBIC CBS3H MEXKAY U3Y4aeMbIMHU SBIICHUSMU;

CTPOUTH JIOTUYECKHUE PACCYXICHHUS (MHIAYKTUBHBIC, JE€AyKTUBHBIC, IO AHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M TMPOTUBOPEUUS B PacCMaTPUBAEMBIX SIBICHHSX, (HOPMYITHUPOBATH
BBIBOIBI M 3aKJTFOUCHHUS;

MPUMEHSTH B IMpOIlECCe MO3HAHUS, HCIOJIb3yeMble B XUMUU CHUMBOJIMYECKUE (3HAKOBBIC)
MO/1eJi, TPeoOPa30BbIBATH MOJIEJIbHbBIE TPEICTABICHUS — XUMUYECKUM 3HAK (CUMBOJ) 3JIEMEHTA,
XUMHYecKass ¢GopMylia, YpaBHEHHE XWMHUYECKOW pEaKIUMH — TMPH PEIIeHUH YIeOHBIX
MO3HABATENILHBIX M MPAKTUYECKUX 3a/]ad, MPUMEHATh Ha3BaHHBIC MOJICIbHBIC MPEICTABICHUS
JUTSI BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3YYaEMBIX BEIIECTB U XUMHUYECKHUX PEaKIUH.



2) 0a30BbIE UCCJIEN0BATEIbCKHE IeHCTBHSI:

BJIa/IETh OCHOBAaMH METO0B HayYHOTr'0 IMO3HAHUS BELIECTB U XMMHUECKUX peaKLuii;

dopmynupoBaTh I1€IM W 3aJaud HCCJIENOBaHUS, MCIOJb30BaTh IIOCTaBJICHHbIE U
CaMOCTOSITENIbHO CHOPMYIMPOBAHHBIE BOIPOCH B KaUECTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
111 POPMUPOBAHUS TUIIOTE3bI IO TPOBEPKE MPABMIIBHOCTH BBICKa3bIBAEMBIX CYKICHUM;

BJIQJIETh HABBIKAMHU CaMOCTOSATEIBHOIO IIJIAHUPOBAHUS U IPOBENEHUS YUEHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIONATh 32 XOJOM IPOIECcCca, CAMOCTOATEIbHO
MIPOrHO3UPOBAaTh €ro pe3yiabTaT, (popMynHpoBaTh OOO0OIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEIOBAaHHUSA, COCTABISITH 0OOCHOBaHHBINA OTYET O MPOAETaHHOM
pabore;

npuoOpeTaTh ONBIT YUYEHHYECKOW MCCIIEOBATENbCKOM U IPOEKTHON [EATEIbHOCTH,
MPOSIBIISITH CIIOCOOHOCTh M TOTOBHOCTb K CAaMOCTOSITEIBHOMY IIOMCKY METOJOB pELIeHUs
MIPaKTUYECKUX 3a/1a4, IPUMEHEHHIO PAa3JIMYHbIX METOI0B ITO3HAHUSL.

3) padora c undopmanueii:

OPUEHTHPOBATbCA B PA3IUYHBIX MCTOYHMKAX MHpOpManuu (Hay4HO-TOMYJIspHast
JauTepaTypa XMMHUYECKOTO COAEp)KaHHs, CIpaBOYHblE I0coOMs, pecypchl HMHTepHeTa),
aHAJIM3UPOBATh HMHQPOpPMALMIO Ppa3JMYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HENTPOTUBOPEUNBOCTD;

(bopMyIMpoOBaTh 3apoChl M NPUMEHATh pPA3JIMYHBIE METOAbl INPH MOUCKE U OTOOpE
UHpOPMAIIH, HEOOXOJUMOH JUJIs BBIMOJIHEHUS Y4eOHBIX 3a/1a4 Ol pe/IeIEHHOrO TUIIA;

npuoOpeTaTh ONBIT MCHOJIb30BAHUSA MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH U
Pa3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (hOpMY IpecTaBiIeHUs UHPOpMAIK (CXEMBI,
rpauky, 1MarpaMMbl, TaOJIULIbI, PUCYHKH U APYyTHE);

UCMOJb30BaTh HAaY4HBIH S3bIK B KauyeCTBE CpeICTBA MpH pabdoTe ¢ XUMHUYECKOU
uHpOpMalLue: TPUMEHATh MEXKNpeAMeTHble ((pu3nyeckue M MaTeMaTH4ecKue) 3HAKU M|
CHMBOJIBI, (hOPMYJIBI, a00peBUATYPBI, HOMEHKJIATYPY;

UCIOJb30BaTh U IPE0OPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIHOCTH.

Ogi1aieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSIMU

3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYXJAaeMOil TeMbI B XO/€ Iuajiora W/uim JUCKYCCHUH,
BBICKa3bIBaTh HUJIEH, (OPMYIMPOBATH CBOM MPENJIOKEHUS OTHOCHUTENBHO BBIMOJIHEHUS
MPEAJI0KEHHOM 3a/1a4u;

BBICTYNAaTh C HpPE3EHTAIMEW PEe3yJbTaTOB IO3HABATEIbHON JEATEIbHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIbHO MJIK COBMECTHO CO CBEPCTHUKAaMH IIpU  BBIIOJHEHUU XUMHYECKOIO
JKCIIEpPUMEHTa, IMPaKTUYECKOH paboThl IO MCCIEOBAaHUIO CBOICTB H3Yy4aeMbIX BEIECTB,
peanu3anuyu y4eOHOro mpoekTa M (OpMYJIMPOBaTh BBIBOABI 10 pe3yjbTaTaM IPOBENEHHBIX
UCCIIeIOBaHUM MMyTEM COIIaCOBAHUS MO3ULIUH B X07e 00CYKACHUS 1 0OMEHa MHEHHSIMHU.

OBJajleHHe YHHBePCATbHBIMU PeryJsiTUBHBIMH 1eICTBUSIMMU:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYIIECTBJISATH CBOI IIO3HABATEJIbHYIO JEATEIbHOCTD,
ompenensas e€ Lenu M 3a7adyu, KOHTPOJIUPOBaTh U MO Mepe HEeoOXOAUMOCTH KOPPEKTHPOBATH
IpeJlaraeMblii allrOPUTM JCHCTBUI NPH BBINOJIHEHUH Y4EOHBIX M HCCIIEAOBATEIbCKUX 3a/ad,
BBIOMpPATh HanOoJee 3P (HEKTUBHBIN CITOCO0 X PEHICHHS ¢ Y4ETOM IOJY4YCHHS HOBBIX 3HAHHH O
BEIECTBAX M XUMUUYECKHX PEaKIUIX;

OCYIIECTBIISATH CAMOKOHTPOJb CBOEH JAESITeNIbHOCTM Ha OCHOBE caMoOaHajiu3a H
CaMOOIICHKH.

IHPEJMETHBIE PE3YJIBTATBI
10 KJIACC

Hpe)IMCTHI)IC PE3yJIbTAaTbl OCBOCHUA KypCa ((OpFaHI/I‘ICCKaSI XUMUS) OTPAXKAOT:



cOpPMUPOBAHHOCTh MPENCTaBICHUH O XUMHYECKOH COCTAaBIAIONICH eCTECTBEHHO-
Hay4YHOW KapTHHBI MHPA, POJIM XUMUHU B TIO3HAHUM SIBICHUW NPHUPOABI, B (OPMHPOBAHHUH
MBIIUICHUS U KyJbTYpPbl JUYHOCTH, €€ (DYHKIIMOHAJIBHON TPaMOTHOCTH, HEOOXOIUMOW I
pEIICHHUS] TPAKTHYECKUX 3a7Ja4 M OSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IPUPOIHOMN cperie;

BJIQJICHUE CHCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolIne
MOHSATHUS (XMMHYECKHH AJIEMEHT, aTOM, dJIEKTPOHHAsE 000JI0YKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XHUMHYECKasi CBS3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas W
COKpalmiéHHas), MOJb, MOJSpHAs Macca, MOJSPHBIA O00BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKIIMOHATBHAS TPYIIA, pagdKall, U30MEPHs, U30MEpbl, TOMOJOTHYCCKANU P, TOMOJIOTH,
YTIE€BOAOPO/IbI, KHCIOPOJ M a30TCOAEpPXKAILINE COCTUHEHHUsI, MOHOMEp, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHHUS); TEOPUHU U 3aKOHBI (TEOPHUsI CTPOCHUSI OPTraHUYECKUX
BemectB A. M. bByTiepoBa, 3aKOH COXpaHEHUsS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3BIK XMMHH; MHUPOBO33PEHUYECKHE 3HAHUS, JEKAIIMe B OCHOBE MOHMMAHMUS
NPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBICHHM, ()aKTOJOTHYECKHE CBEACHUS O CBOWMCTBAX,
cocTaBe, MOJyYeHUH U 6e30MacHOM HCII0Ib30BaHUH BaKHEHIIINX OPraHUYEeCKUX BEIECTB B OBITY
Y IPAKTUYECKOM e TEIIbHOCTH YEIOBEKa;

chOpPMHUPOBAHHOCTh YMEHUH BBISABIISATH XapaKTEPHBIC PU3HAKN MOHATHM, YCTAaHABINBATDH
WX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOINIME MOHSATHS IPU OMMCAHUH COCTABa, CTPOCHUS 1
IpeBpalleHui OPraHMYeCcKuX COeTUHEHUN;

cOpMUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMMHUUYECKYI0 CHMBOJIMKY AJI COCTaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaiéHHoMl) (GopMyl OpraHUYECKUX BEIECTB
Y YpaBHEHUN XMMHUYECKHX PEaKIUi, U3TOTAaBIMBATH MOJIEIN MOJIEKYJ] OPraHUYECKHUX BEIIECTB
JUTSL UIDTEO CTPAIIUU MX XUMUYECKOT'0 U TPOCTPAHCTBEHHOT'O CTPOCHHS;

chOpPMHPOBAHHOCTh YMEHHUM YCTaHABIMBATH MPUHAIIICKHOCTh U3YyYEHHBIX OpPraHUYECKUX
BEIIECTB TI0 WX COCTaBy MW CTPOCHHUIO K OIpeNenéHHOMY KiacCy/Tpylie COeIUHEHUU
(yrneBogopoAbl, KHCIOPOA M  a30TCOAEpXKAIME COCIMHEHHUS, BBICOKOMOJIEKYJISPHBIC
COCIMHEHHMsI), 1aBaTh UM Ha3BaHUs MO cucteMmatuueckord HomeHkinatype (IUPAC), a rtakxke
MPUBOJNTh TPUBUAIBHBIC HAa3BaHHS OT/ACIBHBIX OPraHUYECKHX BEMIECTB (ITHIICH, MPOIUJICH,
aleTWJICH, JTHJICHTJIMKONb, TJMIEPUH, (GEeHOJ, (OopMalbIerua, areTalbJeTu, MypaBbHHAs
KHCIIOTa, YKCYCHas KHUCJIOTAa, OJICMHOBAs KUCJIOTa, CTEAPUHOBAsl KUCIIOTA, TIIIOKO3a, (PpYyKTO3a,
KpaxmaJ, eJUTI0J103a, TJIUIUH);

chOpPMHUPOBAHHOCTh YMEHHS OMPENENSATh BHUIbl XUMHUYECKOW CBSI3U B OPraHUYECKUX
COEIUHEHUSIX (OJUHAPHBIE U KPATHBIE);

cOpMUPOBAHHOCTh YMEHHUS MPUMEHATH MOJIOKEHUS TEOPUU CTPOCHUS OPraHUYECKUX
BemectB A. M. byTiepoBa aiisi 0ObSCHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHS; 3aKOH COXPaHEHHS MAaCcChl BEIIIECTB;

chOpPMHPOBAHHOCT, YMEHHH XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA TUMIUYHBIX MPECTABUTENCH Pa3TMYHBIX KIACCOB OPTaHUUYECKUX BEIIECTB
(MeTan, JTaH, STWJIEH, TPOIWJIEH, alneTuiieH, OyramueH-1,3, metmnOyrtaauen-1,3, Oenso,
METaHOJ, ATaHOJ, dTUJICHTIUKOJb, TIUIEPUH, (PEHOI, aleTanpAeru], MypaBblHasE U yKCyCHas
KHCJIOTHI, TJIOKO3a, Kpaxmal, Ie/JII003a, aMHUHOYKCyCHas KHCIOTa), WILIIOCTPUPOBATh
TEeHETUYECKYIO CBSI3b MEXKAY HUMHU YPaBHEHHSIMH COOTBETCTBYIOIIUX XUMHUYECKHX PEAKIHH C
HCIOJIb30BAHUEM CTPYKTYPHBIX POpMYIT;

chOPMHUPOBAHHOCThL YMEHHUSI XapaKTEPU30BaTh HWCTOYHHKU YTIIEBOAOPOIHOTO CHIPHS
(HeTh, MPUPOAHBIA Ta3, Yroib), CIOCOOBI UX MNEpepabOTKHM M MPAaKTHUUYECKOe MPHUMEHEHUE
MIPOAYKTOB MEepepabOTKH;

cOPMUPOBAHHOCTh YMEHUN NPOBOMUTH BBIYHCICHHUS 1O XHUMHYECKUM YPaBHEHHIM
(maccel, 00bEMa, KOJIMYECTBA HMCXOAHOIO BEUIECTBA WJIM MPOAYKTAa PEAKUUHU IO H3BECTHBIM
Macce, 00bEMY, KOIMYECTBY OJTHOTO M3 UCXOIHBIX BEIISCTB WM MPOITYKTOB PEAKIIHH ),



cOpMUPOBAHHOCTh YMEHUH BIAJIETh CUCTEMOM 3HAHHI 00 OCHOBHBIX METOJIaX HAyYHOTO
[IO3HAHMSI, MHCIOJIB3YEMBIX B XUMHUU IIpM H3YyYEHMM BEIIECTB M XUMHYECKHX SIBJICHUI
(naOmromeHue, M3MEpPEHHE, OKCIEPUMEHT, MOJEIMPOBAHUE), HCIIONb30BATh CHCTEMHbBIE
XMUMMYECKU € 3HAHUS I IPUHATHS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHbIX
C BEIIECTBAMU U UX IIPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOJIIONIATH MpaBWiIa MOIb30BAHUS XUMUYECKOW MOCYJ0H U
nmabopaTOpHBIM 000PYIOBAaHHUEM, a TAK)KE MPAaBUJIa OOpaIeHHs! C BEIECTBAMU B COOTBETCTBUH C
MHCTPYKIHUSMU 1O BBIMIOJHEHHIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB;

cOpPMUPOBAHHOCTh YMEHHMM IIJIAHUPOBaTh M BBHINOJHATH XUMHUYECKHH SKCIEPUMEHT
(mpeBpalieHUs] OpraHMYEeCKUX BELIECTB IPU HATPEBAHMHM, MOJyYEHHE STUJICHA U M3yYEHHUE €ro
CBOWCTB, KAayeCTBEHHbIE pEaKLUM OPraHWYeCKMX BEUIECTB, JEHAaTypalus O€IKOoB IpHU
HarpeBaHuM, IBETHbIE PEAKIMKU OEJIKOB) B COOTBETCTBUM C NpaBUJIAMU TEXHUKHU O€30M1aCHOCTU
npu oOpalieHnH C BEIIECTBAMH M JIAOOPATOPHBIM 00OpYIOBAHHEM, MPEACTABIATh PE3yJIbTAaThI
XMMHYECKOTO SKCIIEpUMEHTa B (opMe 3alucu ypaBHEHHH COOTBETCTBYIOIIMX pEAaKUUHd H
(dbopMyTUpOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

cOpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYIO0 HH(OpMaluio,
MIOJIy4aeMYI0 U3 pa3HbIX HCTOUYHUKOB (CpeACcTBa MaccoBoi nH(popmanuu, UHTEpHET U ApYyTux);

c(OpPMUPOBAHHOCTh YMEHMH COOMIOAATh MpaBHJIA SKOJOTMYECKH I1€Jeco00pa3HOro
MOBEJIEHUSI B OBITY U TPYJOBOH JEATEIBHOCTH B LENAX COXPAaHEHHsS CBOErO 310pPOBbI U
OKpYXarolleld NpUPOJHOU Cpebl, OCO3HABAaTh OMNACHOCTb BO3ACHCTBUSA HA KUBbIE OPraHU3MBI
ONpeAenéHHbIX OPraHMYecKUX BellecTB, NMOHMMas cmbica mnokazatens [IJIK, moscusate Ha
MpUMEpPaxX CrocoObl YMEHbIIEHUSI U MPEIOTBPALICHHUS UX BPEAHOI'0 BO3AEHCTBUSA HA OPraHU3M
YeJIOBEKa;

JUis 00ydarolMXxcs € OrpaHUYEHHBIMM BO3MOXKHOCTSIMHU 3]I0POBbS: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/JJaX [MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUII;

JUIS  CIENBIX W CHAa0OBHIANIMX OOYYalOMIMXCS: YMEHHE HCIOJB30BAaTh pPelbeHO-
TOYEUHYIO cHcTeMy oOo3HaueHui JI. bpaiins st 3anucu xumMudeckux (Gpopmyot.

11 KJIACC

[IpenmeTHBIe pe3yabTaThl OCBOEHUS Kypca «OOmas u HeopraHWYecKass XUMUS
OTpaxaror:

chOpPMHUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUYECKOH COCTAaBISIONMIEH €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpA, POJIM XUMUU B TO3HAHUU SIBIEHUU NPHUPOABL, B (HOPMHUPOBAHUU
MBILIUIEHUS U KYJbTYPbl JIMYHOCTH, €€ (PYHKIMOHAIbHOM TIpaMOTHOCTH, HEOOXOOUMOM s
pelieHuss MPaKTUYECKUX 3alad M HKOJIOTMYecKd OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
310pOBbIO Y IPUPOJIHON CPEE;

BIIAQJICHUE CHCTEMOM XHUMHUYECKMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
MOHATHSI (XUMHUYECKUI 3JIEMEHT, aTOM, U30TOI, S-, P-, - 3JCKTPOHHBIC OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPDHBIH O00BEM, BaJlEHTHOCTh, DJIEKTPOOTPUIATEIBHOCTh, CTEIICHb
OKHUCJIEHMS, XHMMH4YecKas CBs3b (KOBAJIGHTHAs, HWOHHAas, METAJUIMYECKas, BOJOPOJHAs),
KpUCTaJUIMYECKasi  pelérka, TUIbl XUMUYECKUX  peakUui, pacTBOp, SJIEKTPOJUTHI,
HEJIEKTPOJUTHI, SJIEKTPOIUTHYECKAsT IUCCOLMALMS, OKHUCIUTENIb, BOCCTAHOBUTEJb, CKOPOCTb
XUMHUYECKOM  peakiuu, XUMHUYECKOe paBHOBECHE); TEOpPMHM W 3aKOHBI  (Teopus
AIEKTPOJMTUYECKON Auccounanuu, nepuonuueckuit 3akon JI. WM. MenaeneeBa, 3akoH
COXpaHEHHS] MacChl BEIIECTB, 3aKOH COXPAaHEHUS M TPEBPAIICHHS SHEPTUU TMPU XUMHUUYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SA3bIK XUMHUH, MHUPOBO33PEHUECKHE 3HAHMI,
JeKallie B OCHOBE MOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH XUMHMUYECKUX SIBIICHUH,
(hakTOIOrNYEeCKNe CBEJCHHUS O CBOMCTBAX, COCTABE, MOIYYCHHH W 0€30IacHOM HCIOJIb30BAHUU
BOKHEUIIIUX HEOPTaHMYECKHUX BEIIECTB B OBITY U MPAKTHUYCCKOU JEATETbHOCTH YEJIOBEKa;



Cc(OPMHUPOBAHHOCTh YMEHMH BBIABJIATh XapaKTEPHbIC MPU3HAKU MOHATHH, YCTAHABIMBATh
UX B3aUMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MOHSTHUS MPU OMMCAHUM HEOPraHUYECKHX
BEILECTB U UX NIPEBPAILEHUN;

c(OpPMUPOBAHHOCTh YMEHUN MCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY AJI COCTAaBJICHUS
¢dbopMyn BeHIECTB M YypaBHEHHMH XUMHMUYECKHUX pPEAKLUUH, CHCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMajbHbIC Ha3BaHHs OTICILHBIX HEOPraHMYECKHX BEIICCTB (yrapHbIid ras,
YIJIEKUCIbI ra3, aMMHakK, raméHas W3BECTb, HEraméHas HM3BECTb, IIUTbEBAs COJA, MHUPUT U
Jpyrue);

c(OpMUPOBAHHOCTh YMEHUI ONpeAeNnsiTh BaJCHTHOCTh U CTENEHb OKHCIICHNUS XUMHUYECKHUX
AJIEMEHTOB B COCAMHEHUAX PAa3IUYHOI0 COCTaBa, BUJ XMMHUECKOM CBSI3U (KOBaJeHTHAs, MOHHAS,
METAJJIMYECKasl, BOAOPOIHAs) B COECAMHEHUAX, TUI KPUCTAIMUECKON PEIIETKH KOHKPETHOIO
BELIECTBA (aTOMHAas, MOJIEKYJISpHas, MOHHAs, METAJIMYECKas), XapaKTep CpeAbl B BOAHBIX
pacTBOpax HEOPraHMUECKUX COSIUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHMH yCTaHABIMBAThH IPUHAIIEKHOCTh HEOPIraHUYECKUX BEIECTB
10 UX COCTaBY K ONpene’lEHHOMY Kiaccy/Tpylie coeluHeHUH (IIpOoCThle BeIeCTBa — METaJIbl U
HEeMeETaJlIbl, OKCH/IbI, OCHOBaHMsI, KUCIOTbI, aM(OTEpHbIE THIPOKCU/IBI, COJIN);

c(OpPMUPOBAHHOCTb YMEHMH pacKpblBaTh CMbICH Hepuoaudeckoro 3akoHa JI. W.
MenneneeBa ¥ JE€MOHCTPUPOBATh €r0  CUCTEMATHU3UPYIOLIYIO, OOBSICHUTEIbHYIO W
IIPOrHOCTHYECKYIO (PyHKIUY;

COPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE AaTOMOB
XMMHUYECKUX 371eMeHTOB 1—4 nepuonos Ilepuonnueckoil cucrembl Xumudeckux 3nemenTosB 1. W.
MenpneneeBa, HCIONB3Ys MOHATHS «S-, P-, O-3JIEKTPOHHBIC OPOMUTANM», «IHEPreTUUECKHE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHMSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HX
COoeMHEHMH 1o nepuojaM u rpynmnam Ilepuonnueckoit cuctemsl xXumudeckux anemeHTos 1. M.
MenneneeBa;

cOPpMHUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (ONMHCHIBATH) OOIIME XHMHUYECKHE
CBOMCTBA HEOPraHWYECKMX BEILECTB pa3IMYHBIX KJIACCOB, MOATBEPKAATh CYLIECTBOBAHME
TEHETUYECKOW CBSI3M MEXAY HEOPraHWYECKMMH BEIIECTBAMH C IOMOIIBIO YpaBHEHMMU
COOTBETCTBYIOIUX XUMHUECKHX PEaKIIHii;

cOpMUPOBAHHOCTh YMEHHs KJIacCH(DUIMPOBATH XMMHUYECKHUE PEAKLIHUU IO Pa3IHuHbIM
MpU3HaKaM (YUCIYy U COCTaBy pearupyrouMx BeEUIeCTB, TEIIOBOMY 3(dekTy peakiumu,
M3MEHEHUIO CTENEHENW OKUCIIEHUS IEMEHTOB, 00paTUMOCTH PEAKIINH, yUACTHIO KaTaau3aTopa);

c(OpPMUPOBAHHOCTh YMEHHI COCTaBJIATh YPAaBHEHMs PEAKLUI Pa3IMUHBIX TUIIOB, ITOJIHbIE
U COKpallEHHbIE YPAaBHEHUS PEaKLUil HMOHHOrO OOMEHA, yUUThIBas YCIOBHUS, TP KOTOPBIX 3TH
peaKkyy UAYT 1O KOHIIA;

Cc(OPMHUPOBAHHOCTh YMEHHMH NPOBOAMTH PEAKLUHU, IOITBEPKAAONUME KauyeCTBEHHbII
COCTaB pa3jIM4YHBIX HEOPraHWYECKUX BEILECTB, pACIIO3HABATh ONBITHBIM IyTEM HOHBI,
MIPUCYTCTBYIOILME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTb YMEHMH pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCpPEeCTBOM COCTABIICHUS MIEKTPOHHOI O OajlaHca 3TUX PEAKI U

cOpMHUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCHMOCTh CKOPOCTU XUMHUYECKOW PEaKIUH OT
pa3IUYHBIX (PAKTOPOB; XapakTep CMELIEHUS XHMHYECKOrO PAaBHOBECHS B 3aBHCUMOCTH OT
BHelHero Bo3aenctus (mpunuun Jle [llatense);

cOpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTb XUMHUYECKHE IPOLIECCHI, JEKalUue B
OCHOBE IPOMBIIIUIEHHOTO TIOJyYeHHs] CEpPHOM KUCIIOTHI, aMMHaKa, a Takke chopMHUpPOBAaHHOCTh
MpefcTaBiIeHUH 00 OOIMX HAYYHBIX MPUHIUIAX U IKOJOTMUYECKUX MpobdsieMax XHMHUYECKOro
IIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHMH IPOBOJUTH BBIUMCIEHUS C WUCIIOIB30BAHUEM TIOHSTHUS
«MaccoBasi J0Js BEUIECTBA B PAacTBOpPE», OOBEMHBIX OTHOIIEHHWH Ta30B IMPH XUMHUYECKHX
peakIusIX, Macchl BEIlecTBAa MM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce



WM 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEaKLMU BELIECTB, TEIIOBOro 3¢ddekTa peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MaCChI BEIIECTB, IIPEBPAILICHUS U COXPAHEHUS YHEPTUU;

chOpPMHUPOBAHHOCTh, YMEHHI COOJIIOIATh TPaBWIa MOJIB30BAHUS XMMHYECKOW MOCYI0N U
nabopaTOpHBIM 000PYIOBAHUEM, a TAKXKE MpaBUjIa 0OpalieHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU 1O BHIMOJHEHHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB;

cOpPMUPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBHIMOJIHATH XUMUYECKHH OSKCIIEPUMEHT
(paznoxeHue NEpOKCHAA BOJOpPOAA B TMPUCYTCTBUU KaTaiau3aTopa, OMNpedesieHuE Cpeasbl
pPacTBOPOB BEIIECTB C TTOMOIIBIO YHUBEPCAILHOTO WHIANKATOPA, BIMSIHUE PA3IMYHBIX (DaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIMH, PEaKIM HOHHOIO0 OOMEHa, KauyeCTBEHHBIC PEaKIMh Ha
cynb(dar-, kapOOHAT- U XJIOPU-aHUOHBI, HA KATHOH aMMOHHSI, PEIICHHE SKCIIEPUMEHTAILHBIX
3amad mo temaM «Metamie»y U «Hemeramiby) B COOTBETCTBUU C NPAaBUIAMH TEXHUKH
0e30I1acHOCTH TIPHU OOpAIIEHUH C BEHIECTBAMH H TAOOPATOPHBIM 000pYIOBaHUEM, ITPEACTABIAT
pe3yabTaThl XHUMHUYECKOTO0 JKCIepuMeHTa B (GopMe 3alucH ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii u popMyIHpoBaTh BHIBOABI HA OCHOBE 3THX PE3YJIbTaTOB;

cOpMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(MOpMAaIUIO,
HOJy4yaeMyl0 W3 pa3HbIX HCTOYHHKOB (CpeacTBa MAacCOBOM KOMMYHHKauuu, VIHTEpHET u
JPYTHX);

chOpPMHUPOBAHHOCT, yMEHHUH COOJIOJATh MpPaBUIA HKOJOTUYECKH I€JIeCO00Pa3HOro
MOBEACHUSI B OBITY W TPYAOBOM [EATEILHOCTH B LENAX COXPAHEHUS CBOETO 3I0POBbI U
OKpY’KaloIllel MpUpoJHON Cpelbl, 0OCO3HABATH OMACHOCTb BO3JCHCTBUS HA KUBBIE OPTaHU3MbI
ompeneneHHbIX BellecTB, MoHuMas cMbica mokaszatens [1/IK, moscHATh Ha mpumepax CrnocoObl
YMEHBIIEHHS U MPEIOTBPAILIEHUS KX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEIOBEKa;

JUIsT 00YyYaIOIIMXCSl C OrPaHUYECHHBIMU BO3MOXKHOCTSIMH 3/I0POBBS: YMEHUE MPUMEHSTh
3HaHUS1 00 OCHOBHBIX JIOCTYMHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX SIBJICHUIA;

JUIsL  CHeNBbIX H  CHA0OBUASIIMX OOy4YarOIIMXCS: YMEHHE HCIOJb30BaTh pebedHO-
TOYEUHYIO cucreMy obOo3Hauenwit JI. bBpaitng nns  3anucu  XUMHAYeCKHX  (OPMYIL
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53 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5
' BEILECTB
Hroro no pazgeny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMUSI U )KU3Hb 4
Uroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







IHHOYPOYHOE IINTAHUPOBAHMUE 10 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n yp Bcero P P U3ydYeHusi | oOpa3oBarTeibHbIE
padoTHhI padoThI
pecypcsl
Pazgea 1.I1peamer oprannyeckoii XuMuH.
Teopusi CTPOCHUA OPTaHUYECKUX COCTUHCHU I
1 HNucrpykrax no Th. [Ipenmer opranndeckoit 1
XUMHH, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
2 Teopus cTpoeHUsI OPraHMYECKUX COSAMHEHUN A. 1
M. byTnepoBa, €€ OCHOBHBIE TTOJIOKEHUS
3 [TpencraBnenue o kiaccupUKauyu OPraHUYECKUX 1
BELIECTB
4 OCHOBBI HOMEHKJIATYPbl OPraHUYECKUX 1
COEIMHEHUU
OHSITUE O TOMOJIOTMU U TOMOJIOTax
5 I1 1
6 N3oMepusi u ee BUIbI 1
7 THIIBI XUMHUYECKHUX PEAKIUN B OPraHUYECKON 1
XUMUHU
CucremaTu3aius u 00001IeHIE 3HAHUN 110 TEME
8 Ne 1 «Teopust cTpoeHHsI OpraHU4ECKUX 1
COCIIMHECHUID)
Pa3pnes 2. YriieBoaopoabl M X NPUPOIAHbIE
HCTOYHUKH
9 AJKaHbI- CTpO€HUE, HOMEHKJIATypa, U30MepUs U 1
¢buznyeckue cBoicTBa
10 XVWMHUYECKHUE CBOMCTBA, MOJIYYEHUE U 1

MIPUMEHEHUE aJKaHOB. MeTaH




ATIKeHBI — CTPOEHME, HOMEHKJIATypa, N30MepUs U

11 . 1
(bu3HUecKre CBOMCTBA
XVUMHUYECKHE CBOMCTBA aIKEHOB. DTUJIEH U

12 MIPOIUJIEH — MPOCTEUIINE PEACTABUTEIN 1
AJIKCHOB

13 IIpakTnueckas padora Ne lv. «[lomyuenue 1
STHJICHA U U3YYCHHUE €r0 CBOMCTBY

14 Ankanuensl. O0mas XxapakTepUCTHKA 1

15 AskaaueHbl. XMMHAYECKHUE CBOMCTBA 1
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,

16 TOMOJIOTHYECKUH Psiji. AIICTUIIEH — MPOCTEHIIHIA 1
MIPEJICTABUTEIh AJIKHHOB

17 AJkuHBL. XMMHYECKHE CBOMCTBA 1

18 Beruucrienns no ypaBHEHUI0 XUMAYECKON 1
peakiuu

19 Apensbl: 6eH3071 ¥ TOJy0J. TOKCHYHOCTh apEHOB 1

20 CaoiicTBa O€H30J1a U €ro roMOJIOTOB 1
[IpupoHbIE HCTOYHUKHU YTIEBOJOPOJIOB:

21 MIPUPOIHBINA T'a3 U Oy THEIE HEPTAHBIE Ta3bl, 1
He(Th ¥ TPOIYKTHI € mepepadoTKu

29 [TpupoHbIC MCTOYHUKH YTICBOIOPOIOB: He(Th U 1
crnocoObl €€ nepepadoTKu

23 Kamennslii yroab ero nepepaborka 1

24 ['enernueckas cBSA3b Yri€eBOJOPOIOB, 1
IpUHAUISKAIINX K Pa3IMYHBIM KJIaccaM
CucremaTtuszanus 1 0000111€HNE 3HAHUHN 110 TEME

25 Ne 2 «YrneBompopobl U X IPUPOIHBIE 1
HCTOYHHUKUY

26 KonTpoabsnas padora Ne 1 o pasgeny 1
«YTJI€BOIOPOIBI»

27 AHanm3 KOHTPOJILHOM paboTsl Nel 1




Pa3nea 3. Kucaopoaocoaepxamme
OpraHMvyecKue coeAuHeHusl

Hpeneanme OJHOATOMHBIC CITMPTHI: METAHOJ U

28
sTaHoi. Bonopoanas cBs3b

29 XUMHUYECKHE CBOMCTBA , MOJyYE€HUE U
MIPUMEHEHUE CIIUPTOB

30 MHoOroaToOMHBIE€ CIIUPTHI: TUIICHTIIUKOIb U
TJIALIEPUH

31 ®enou: CTPOCHUE MOJIEKYJIbI, busznueckue u
XUMUYECKHE CBOMCTBA, IPUMEHEHUE

30 Anpneruabl: hopMabIeru/l 1 aleTaibIaeru.
AneroH

33 CBoiicTBa ¥ IPUMEHEHHE AJIbJETHI0B

34 OaHOOCHOBHBIE ITpeiebHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAsI U YKCYCHas

35 XUMHUYECKHE CBOMCTBA , MOJIYYE€HUE U
MpUMEHEHNE KapOOHOBBIX KUCIIOT

36 IIpakTnueckas padora Ne 2. «Ilonyuenue n
CBOICTBAa KapOOHOBBIX KHCIOT»
IIpakTuueckasi padora Ne 3 «Pemenue
AKCIEpPUMEHTAJIbHBIX 33/1a4 Ha Pacro3HaBaHHE
OpPraHUYEeCKUX BEUIECTB»
Crnoxnble 3(pUpBI KaK MTPOU3BOAHBIE KApOOHOBBIX

37 KHUCIOT. ['uaponu3 ciaoxHbIX 3pupoB

38 Kupsr: ruaponus, npuMeHeHne, OnoIorundecKas
POJIb KUPOB

39 Mpsuia kak COMM BBICIINX KapOOHOBBIX KHUCIIOT, UX
MOIOIIEe JIeHCTBUE

40 YrneBonsl: coctaB, kinaccu pukans. Baxkueimme
IPEACTaBUTEIN: TJII0K03a, HPYKTO3a

41 Onurocaxapunbl. Caxaposa




42 Kpaxman kak IprupoAHBIN IOJIUMED 1

43 Lemmomo3a 1

44 Pemenue 3a1a4 o n3y4eHHBIM TEMaM 1

45 I'enernueckas cBs3b MEkKIY KIaccaMu 1
OpPraHUYEeCKUX COETMHEHUM
CucremaTn3aius 1 00001IeHIE 3HAHUN 10 TEME

16 Ne3 «Kucnopoacoaepxanie OpraHHiecKHe 1
COCIMHEHUS U UX HAXOXKIECHUE B KUBOI
IPUPOEH
KonTpoasnas padora Ne 3 no pazgeny

47 «Kucnoponconepkaime opraHuuecKue 1
COEJTMHCHHUS

48 AHaJIN3 KOHTPOJILHOI padoThl 1
Pa3znen 4. A3oTcoaepikamye OpraHudecKue
coe/IMHEeHHUs

49 AMUHBI: METUJIAMWH U aHUJINH 1

50 AMUHOKHCIIOTHI — CTPOEHUE, HOMEHKJIATYpa, 1
nu3zoMepus U GU3NYECKUE CBOMCTBA.

51 XHWMHUYECKHE CBOKCTBA, MOJIyYEHUE U 1
MIPUMEHEHUE aMUHOKHUCIIOT

50 benku kak mpuUpoOHBIE BHICOKOMOJIEKYIISIPHBIC 1
CO€JTMHECHUS

53 IIpakTHuyeckas padora J‘i‘g 4 «Mnentupukanus 1
OpPraHUYECKUX COEIMHEHUN»

54 HyKkenHOBBIE KM CIIOTBI 1

55 DepMEHTBI 1

56 Butamunsl 1

57 I'opmoHBI 1




JlexapcTBa

58 1

59 ['enernueckas cBs3b MEXKY KIaccamu 1
OPraHWYECKUX COCTMHCHUN
CucremaTu3anus 1 00001IeHNEe 3HAHUH 110 TeMe

60 «A30TCcolIepKalle OPraHnuecKue COCTMHEHUS 1
PerieHne pacyeTHBIX 3aJ1a4 110 TEME

61 KonTposbnas padora Ne 3 «Azorconepxaliye 1
OpPraHUYECKUE COCTMHEHUS

62 Tema 4 . BbICOKOMOJIEKYJISIPHbIE COeTUHEHUS
Oprannyeckasi XuMusi ¥ 0011eCTBO.

63 buorexnonorus 1

64 Knaccudukanus noaumepos. MckyccTBeHHbIE 1
MOJIMMEPhI

65 CuHHTeTHYECKH E TOJIUMEPbI 1

66 IIpakTnueckas padora Ne 5 «PacnosnaBanue 1
TUIACTMACC W BOJIOKOH»

67 O600menne 3HaHUH 3 10 Kypcy OpraHu4YecKoil 1
XUMUU

68 Hrorosas KOHTPO.IbHAs padora Ne 4 o kypcy 1
OpPraHUYECKON XUMHH

OO6111ee YMCII0 YacoB 1O MporpamMmme 68




11 KVIACC

Tema ypoka

KoaunuecTBo uacoB

Bcero

KonTpoabusbie
padoThI

IMpakTnuyeckue
padoThI

Jara
HU3y4eHHsA

JIEKTPOHHBIE
nupposbie
oOpa3oBaTe/ibHbIE

pecypcnl

XAMHUYECKHUHA IIEMEHT. ATOM.
DneKTpoHHAs! KOHPUTYpalns aTOMOB

[Tepuonnueckuii 3aK0oH U
Ilepuoanyeckas cucreMa XUMUYECKUX
anemenToB JI. 1. MenaeneeBa, ux
CBSA3b C COBPEMEHHOU TEOpUEN
CTPOCHMSI AaTOMOB

3aKOHOMEpPHOCTU U3MEHEHUSI CBOMCTB
XUMUYECKUX DJIEMEHTOB U UX
COEIMHEHUH 110 rpymnnam 1 nepuoaam.
3Ha4YeHHEe epUOINYECKOI0 3aKOHA U
CHCTEMBI XUMUYECKUX 31eMeHTOB J[.1.
MenneneeBa B pa3BUTHH HAyKH

Crtpoenue BeniecTBa. XUMHUUECKas
CBA3b, eé BUABI; MCXaHU3MbI
00pa3oBaHMsI KOBAJICHTHOH CBSI3H.
BonopoHas cBsi3b

BaneHTHOCTS.
DNeKTpooTpUIIATEIbHOCTh. CTeTeHb
okucieHus. BelecTtBa MOJIEKyISIPHOT O
Y HEMOJIEKYJISIPHOTO CTPOEHUS

[TonsiTre 0 AMCHEPCHBIX CHCTEMAX.
HcTHHBIE U KOJIJIOUIHBIE PACTBOPHI.
MaccoBasi 10J1sl BEIIECTBA B paCTBOPE

Krnaccuduxanus u HoMeHKIaTypa
HEOPraHUYECKUX COCTUHEHUN.
['eHeTnyeckas CBsI3b HEOPraHUYECKUX




BCHICCTB, PA3JIMYHBIX KJIACCOB

Krnaccudukanus XuMUIeCKUX peakiui
B HEOPraHNYECKOM U OpraHu4ecKon
XUMUH. 3aKOH COXPaHEHHS MaCChI
BEIIIECTB; 3aKOH COXPaHEHUS U
MIPEeBPAILICHUS SHEPTUH TPU
XUMHUYECKUX PEAKIUAX

CxkopocTts peakiuu. O6paTumblie
peakuuu. XUMHYECKOE PABHOBECHE

10

[Tpaktuueckast pabota Ne 1. «BiusHue
pa3nu4HbBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKLIHI

11

DNeKTPOIUTUYECKas I CCOLUAIIHSL.
ITonsiTiE 0 BONOPOAHOM ITOKA3aTEIE
(pH) pactBopa. Peakiiu HOHHOTO
oOmeHa. ['uaponu3 opraHMuecKux u
HCOPraHN4YCCKUX BCUICCTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIIbHbBIE
peakuuu. [TonsTue 06 anekTponuze
pacIyiaBoB M pacCTBOPOB COJICH

13

KonrtponeHas pabota o pasneny
«TeopeTndeckrne OCHOBBI XMMUM)

14

MerTaibl, HX I0J0KCHHE B
[leproanyeckoii cucTeMe XUMHYECKUX
anemeHnToB /I. 1. MeHnnaeneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB.
O6mme pusnyeckne cBOKWCTBA
METAJIJIOB

15

CriaBbI METAJIJIOB.
DJIEKTPOXUMHYECKUN PAJT
HaIpsHDKEHW MEeTalIoB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATpUM, KAJIWH, KAJIBIIHUH,




MarHui, aJIIOMAHUIN) ¥ UX COCIUHCHUN

17

XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U
HUX COCIUHEHUN

18

XUMHUYecKHe CBOMCTBA IIMHKA, JKelle3a
7 UX COSIMHEHUHN

19

[TpakTiueckas padora Ne 2. "Pemenue
AKCIEPUMEHTANIbHBIX 33/1a4 110 TEME
«MeTtanas»"

20

Hemeramniel, BX MoI0KEHHE B
[lepuoanyeckoi cuCTEME XUMHYECKUX
anemeHnToB /I. 1. MeHnnaeneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB

21

@u3NYECKHUE CBOMCTBA HEMETAIIJIOB.
AJtoTpornusi HEeMETaJUIOB (Ha MpuMepe
KHCIIOpOoa, cephl, pocdopa u
yriieposa)

22

XyUMHdecKkre CBOMCTBA TaJIOTEHOB,
CEpbl U UX COCTMHECHUN

23

XuMHudeckue CBOMCTBA a30Ta,
docdopa u ux coeHEHUN

24

XuMHu4eckre CBOMCTBA yIieposa,
KPEMHUS U UX COCJTUHCHUM

25

IIpumeHeHne BaKHENIUX HEMETAJIIIOB
U UX COEIWHEHUN

26

O0001IeHNE U CUCTEMAaTU3aLIUS
3HaHUM 110 TeMe «HemeTamnny.
Brrunciienus no ypaBHEHUsIM
XUMHUYECKUX PEaAKIUi 1
TEPMOXUMHUYECKUE Pacy EThI

27

[Tpaxktnueckas padota Ne 3. «Pemenue
HKCIEPUMEHTANIBHBIX 33/1a4 110 TEME
"HemeTtamisr"»




28

KonrponpsHas pabora o remam
«Meranns» u
«Hemeramnsiy/Beepoccuiickas
MpoBepoyHasi pabora

29

Heopranunyeckue u opraHu4ecKue
kucnoTsl. Heopranuueckue u
OpraHU4eCKHuE OCHOBAHUS

30

AmdoTepHBIC HEOpraHUYECKUE U
OpPraHUYECKUE COCIIHECHHSI.
['enernueckas CBsI3b HEOPraHMIECKUX
Y OPraHUYeCKHX BEIIECTB

31

Poiie xuMuu B obecnieueHun
HKOJIOTUYECKON, SIHEPreTUY €CKOM 1
NUILEBOH 0€30MacHOCTH, Pa3BUTHH
MEIULIUHBI

32

[TpencraBnenus 00 oOLUMX HAYYHBIX
IMpHUHOUIIaAX IPOMBIIIIICHHOI'O
MOJIYyUYCHUA Ba)KHEHIIIMX BCIICCTB

33

YenoBek B MUpE BEIIECTB U
MaTepHUajoB

34

XUMHUS U 310POBbE YEJIOBEKA

OO11ee 4ynco 4acoB 1O Mporpamme

34







YYEBHO-METO/JNYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
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