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MNOACHUTEJIbHAS 3AITNCKA
Pabouas nmporpamMma cocTaBiieHa B COOTBETCTBUU C:

- ®denepanbHBIM 3aKOHOM OT 29.12.2012r No273-D3 «O6 obpazoBanuu B PDO» (¢ M3MEHEHUAMH ),

- TpeboBanusMu DenepanbHOrO rocyAapCcTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CPEIHEro 0OIIero
o0pa3oBaHmMs, YTBEPKIACHHOTO puKa3zoM MuHoOpa3oBanusi Poccutickoit @enepamuu ot 17.05.2012r Ne
413 (c I3MEHECHUSIMM );

- @enmepanbHON  00pa30BaTEIBHOM MPOrpaMMOM  cpemHero oO0miero oOpasoBaHus (TpUKa3
Munuctepcrsa npocsenierust PO ot 18.05.2023r Ne371)(c u3MeHEHUsIMU);

- OOIT COO MBOY Tpynosckas mkoia ot 29.08.2025r. Ne 227 (c U3MEHEHUSIMH);

- @enepallbHON MPOrpaMMON BOCIUTAHUS, OJOOPEHHOH pemieHHeM QeneparbHOTO y4eOHO -
METOAMYECKOTO 00BEAMHEHUS 10 001IeMy 00pazoBaHuto (mpotokoi ot 02.06.2020 r. Ne2/20);

- yue6nukom O.C. Tabpwrsaa,MI.I'. OctpoymoB C.A. CnaakoB («Xumusa 10 xkmacc», Mockga,
«IIpocsemenuey, 2025r, O.C. I'abpumsaa,M.I'. OctpoymoB C.A. CrnagkoB( «Xumus 11 kmacc», Mocksa,
«IIpocsemenuey, 2025, (IIpukaz MunucrepcTBa npocsenieHus Poccuiickoit @enepamuu ot 22.06.2026
Ne 436 «OO0 yTtBepkaeHuu (eaepaabHOro MepedHs y4eOHHKOB, IOMYIICHHBIX K HCIOJIb30BAHUIO IPH
pealiM3ani UMEIIIUX TOCYIApCTBEHHYIO aKKPEAWTAIMIO O0pa30BaTeIbHBIX MPOTPAMM HAYATHHOTO
00I11ero, OCHOBHOTO OOIIEro, cpenHero oomero oOpa3oBaHUs OpPraHU3AMSIMU, OCYLIECTBISIOIIUMU
00pa3oBaTEeNbHYIO JIEATEIBHOCTh M YCTAaHOBJICHUH IPEAEIBHOTO CPOKa HCIIOIB30BAaHMS MCKIIOYEHHBIX
Y4eOHHKOB U pa3pabOTaHHBIX B KOMIUIEKTE C HUMH y4E€OHBIX ITOCOOHIN»);

- TpeboBaHusMHU, caHuTapHbiMH mpaBwiamMu CII 2.4.2.4283-26 «CaHUTapHO-IMUIEMHUOJIOTHICCKUE
TpeOOBaHUsI K OpraHU3aIMsAM BOCHHUTAHUS M OOyuYeHHUs, OT/bIXa U O3/I0POBJICHHS ACTEH U MOJOJCKI,
YTBEP)KJICHHBIMU  TIOCTaHOBJICHMEM [ J1aBHOro canurtapHoro Bpaya Poccuiickoit ®denepauuu ot
02.06.2026 Ne 19;

- Ilpukazom MunucrepctBa npocsemenuss Poccuiickoit @enepanun ot 23.07.2025 1. Ne 551 «O6
yTBepXkACHUH (heepaTbHOr0 TEPeUYHs SJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOMYMIEHHBIX K
WCIOJIb30BAHUI0 TIPU peaTn3alliil UMEIONINX TOCYJapCTBEHHYIO aKKPEIUTAIUI0 00pa30BaTeIbHBIX
MPOrpaMM HA4YaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPEHET0 00IIero 00pa3oBaHUsD.

OcHOBY MOJXOZOB K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OINpEAeNIeHUI0 OO0IIel CcTpaTeruu
00ydYeHUs, BOCTUTAHUS U PA3BUTHS 00YUAIOMIUXCS CPEICTBAMH YUeOHOTO TIpeaMeTa « Xumusi» st 10—11
KJIacCOB Ha 0a30BOM ypOBHE COCTaBWIM KOHIEeNTyaibHble monoxenus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJeH, coiep aHus, pe3yJbTaToB OO0y4yeHUs: U TpeOoBaHUI K YPOBHIO
MOATOTOBKH BBITTYCKHHKOB.

Xumuueckoe 00pa3oBaHUE, IMOJIydaeMOE€ BBITYCKHHKaMH 0O0Ie00pa3oBaTelbHON OpraHu3aluy,
SIBIIIETCS. HEOTHEMIIEMOU 9acThiO UX 00pazoBaHHOCTH. OHO CITYKUT 3aBEPIIAIONIUM JTANlOM PeaTu3alun
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX ILIEHHOCTEH, MPHUCYIIMX LEIOCTHOH cucteme
XUMHUYECKOro 00pazoBaHus. DTHU ILIEHHOCTH KacaloTCsl MO3HAaHUS 3aKOHOB MPUPOJbIL, (HOpMHpOBaHUS
MHUPOBO33PEHUS U OOIIEH KyJIbTyphl YeJIOBeKa, a TaKKe HKOJIOTMYECKH OOOCHOBAHHOIO OTHOIICHMS K
CBOEMY 37I0POBBIO M MpPHUPOAHON cpene. Peanusyercs xumuueckoe oOpazoBaHUE OOydYaromMXcs Ha
YpOBHE cpelHero ooumiero odpa3oBaHUs CpeACTBaMU y4eOHOro mpeameTa «XUMHsD), COJEp)KaHUE U
MMOCTPOCHHE KOTOPOTO OINpPEAETCHBl B MPOTPaMME MO XMUMHH C YYETOM CHEHU(PUKHA HAYKU XUMUHU, €&
3HAUEHUS B MO3HAHUU MPUPOIBI U B MATEPUATHHON JKU3HU OOIIECTBA, a TAKXKE C y4ETOM OOIIHNX Hee 1
MPUHITUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpeJHEero oOImero oOpa3oBaHUS B
Poccutickoit denepanumn.

XUMHUSL Kak DJIEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK WIpPaeT oco0YyI0 pojib B COBPEMEHHOMH
[UBWIA3AIIMK, B CO3JaHUM HOBOM 0a3bl MaTepualbHOW KyJbTyphl. OHa BHOCHUT CBOWM BKJIAJ B



(dbopmMHpOBaHUE PAIMOHAIBFHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHE IEJIOCTHOTO NpEACTaBICHUS 00
OKpY’KaloIleM MHUpe Kak O €JUHCTBE IMPUPOIBI M YeJIOBEKa, KOTopoe (GOpMHUPYETCs B XUMUHU Ha OCHOBE
ITOHMMaHHUsI BEUIECTBEHHOI'O COCTaBa OKPY’KAOIIETr0 MUpPa, OCO3HAHUS B3aHUMOCBSI3U MEXY CTPOCHUEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU MPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C IPYTUMH €CTECTBEHHBIMU HAyKaMHU, XUMUs CTajla HEOThEMIIEMON YaCThIO
MHUPOBOH KYJBTYpbl, HEOOXOAMUMBIM YCIOBHEM YCIIEUIHOTO TPyAa W KU3HHM KaXKIOro ujieHa OOIecTBa.
CoBpeMeHHasi XUMHUs Kak HayKa CO3MJaTellbHas, KaKk HayKa BBICOKMX TEXHOJOTHMW HampaBjieHa Ha
pelieHre r00aabHBIX MPOOJIEM YCTOHYMBOTO pPa3BUTHSL YENIOBEYECTBA — CBHIPHEBOM, HIHEPTETHUECKOM,
MUIIEBOM, IKOJIOTUYECKON 0€30ITaCHOCTH M OXPAHBI 3[I0POBBSI.

B cooTrBeTcTBHM ¢ OOMIMMH LENSIMU U TNPUHIMIIAMU CPEIHET0 00IIero oOpa3oBaHUs COAEp)KaHHE
npeameta «Xumus» (10—11 kmaccel, 6a30BBIN yPOBEHb U3YUYCHHS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TTOATOTOBKY OOYYaIOIIUXCS, HEOOXOIUMYIO UM JIJIsi BBIPAOOTKH MHPOBO33PEHUECKHUX
OpPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3Hb COLMYMa, MPOJOJDKEHUS 00pa3oBaHUS B Pa3IUYHBIX
0071acTax, He CBA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBnsomuMu TipeaMeTa « XuMus» SBISIOTCS 0a30BbIe Kypchl — «OpraHudeckass XUMUS» H
«OO0m1ast 1 HeopraHMUYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJCPIKAHHSI KOTOPBIX SIBIISTFOTCSI OCHOBBI
0a30BOl HAyKH: CUCTEMa 3HAHUH 10 HEOPTAaHMYECKON XUMUH (C BKIIFOUCHUEM 3HAHHUHA U3 00IIel XUMUN)
U opraHudeckon xumuu. DPOpMHpOBaHHME [AHHOM CHUCTEMBl 3HAHMW IIpU M3Y4YCHUM IIpeaMeTa
o0ecrneunBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOI000pa3usl BEIIECTB Ha OCHOBE OOIIUX MOHSATHUH,
3aKOHOB M TEOPUUN XHUMUHU.

CtpykTypa coaepkanusi KypcoB — «Opranudeckast XxuMus» 1 «OOmias 1 HeopraHuueckas X|UMHUs»
chopMupoBaHa B NpOrpaMMe IO XHUMHHM Ha OCHOBE CHUCTEMHOIO MOJXO0Ja K H3YYEHHIO y4eOHOTro
MaTepuaga U OOYyCIOBJI€Ha MCTOPHUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha ONpeAenEéHHBIX
TEOPETHUYECKUX YpPOBHSX. Tak, B Kypce OpraHM4YecKON XMMHH BEIIECTBa PAacCMATPUBAIOTCS HA YPOBHE
KJIACCMYECKON TEOPUU CTPOEHMSI OPIaHUYECKUX COEAMHEHUMH, a TaKKE HAa YPOBHE CTEPEOXMMMUECKUX U
AJIEKTPOHHBIX TPEACTaBICHUN O cTpoeHMH BemiecTB. CBeneHHss 00 M3ydaeMbIX B Kypce BEIIECTBax
JAal0TCs B Pa3BUTHU — OT YIJIEBOJOPOJOB IO CIOXHBIX OMOJIOTMYECKH aKTUBHBIX COeAMHEHMH. B kypce
OpPraHMYEeCKON XHMMHUU TMOJIY4alOT pa3BUTHE C()OpPMHpPOBAHHBIE HAa YpPOBHE OCHOBHOTO OOIIETo
o0Opa3oBaHMs NEpBOHAYAIIbHbBIE MPEICTABICHUS O XUMHUYECKON CBSI3U, KJIACCU(PUKALMOHHBIX MPHU3HAKaX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIUN.

[Ton HOBBIM yTJIOM 3peHHUS B MpeaMeTe «XUMHs» 0a30BOro ypOBHS pacCMaTPUBACTCS U3yUEHHBIH
Ha YpOBHE OCHOBHOTO OOIIEro 00pa30BaHUs TEOPETHUECKUI MaTepuasl U (PaKTOIOTHYECKHE CBEICHUS O
BEIIECTBAaX M XMMHUYECKON peakmuu. Tak, B 4aCTHOCTH, B Kypce «OOIIas u HeoOpraHu4ecKas XUMUsD»
00y4aromuMcsi TPEIOCTABISAETCS BO3MOXHOCTH OCO3HATh 3HAUYEHUE MEPUOAMYECKOrO 3aKOHA C
OOIIETEOPETUYECKUX M METOAOJIOIMYECKHX TO3MLUH, TIIyOXKe TMOHATh HCTOPUYECKOE HM3MEHEHUE
(yHKIHI 3TOT0 3aKOHA — OT 0000IIAOIIEH 10 OOBICHSIOIICH W MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMI O BaXHEWIIMX BENIECTBAX, MX COCTaBE, CTPOCHUHU, CBOMCTBAX U
MIPUMEHEHUH, a4 TaKK€ O XUMHUYECKHX pEaKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTIX HPOTEKAHMS
nonosHseTcs B Kypcax 10 u 11 kitaccoB aneMeHTaMu COAEpKaHUsI, UMEIOIIMMU KYJbTYPOJIOTHYECKUN U
MPUKIAHON XapakTep. OTH 3HaHUS CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XUMHUU C JIPYTUMHU
HayKaMM, PACKpbIBAIOT €€ poJib B II03HABAaTEIbHOM U IPAKTUYECKOM JCATEIBHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCHHTAHHUIO YBaXXEHHS K TPOLIECCY TBOPYECTBA B OOJACTH TEOPUHM M MPAKTUYECKUX
MIPUJIOKCHUN XUMHUH, IOMOTAIOT BBIMTYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JTMYHOCTHO 3HAYMMBIX
npo0yieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICTMBATH HH(MOPMAIMIO U TPUMEHATH € IS
MTONIOJIHEHUSI 3HAHWM, PEIIECHUS UHTEIJIEKTYaIbHBIX U SKCIIEPUMEHTAIbHBIX HCCIEN0BATENbCKUX 3a1a4. B
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[[EJIOM COJepKaHue y4eOHOro mpeamera «XUMHS» TaHHOTO YpPOBHS HM3yYEHHUs OPUEHTHPOBAHO Ha
dbopMupoBaHHe y OOY4YaIOUIUXCS MHUPOBO33PEHUECKON OCHOBBI JUISl MOHUMAHUS (UIOCOPCKUX HIIEH,
TaKMX KakK: MaTepHaJbHOE EIUHCTBO HEOPraHMYECKOr0 M OPraHUYECKOro MHUpa, OO0YCIOBICHHOCTH
CBOMCTB BEILIECTB UX COCTABOM M CTPOCHHUEM, [TO3HABAEMOCTh MPUPOAHBIX SIBICHUN MTyTEM dKCIIEpUMEHTA
U pELIeHUs] MPOTUBOPEUUH MEXIy HOBBIMH (PaKkTaMH U TEOPETHUYECKUMHM IPEANOChIIKAMHU, OCO3HAHUE
pOJIM XMMHU B PELIEHUH 3KOJOTHYECKHX MpoOJieM, a Takke MpoOsieM cOepeXeHMs] dHEPreTHUYEeCKHX
PECYPCOB, CBHIPBSI, CO3/IaHUS HOBBIX TEXHOJIOTUH U MaTEPUAJIOB.

B mmane pemieHWs 3agad BOCHUTAHHS, PA3BUTHS U COIMAIU3ANUU OOYYAIOIIUXCS TPUHSTHIC
MpPOrpaMMOil MO XUMHHM TOAXOJbl K OINPENCICHUIO COACPKAHWS W TOCTPOSHHUS IpeaMeTa
mpeIycMaTpuBaoT (HOpMHpPOBAHUE YHUBEPCAIBHBIX yUeOHBIX NEHCTBUM, MMEIOIIMX 0a30BOE 3HAYCHHE
JUTSl pa3JIMYHBIX BUJIOB JISATEILHOCTH: PEIICHUS MPpoOJieM, TOMCKa, aHaIu3a U 00paboTKu mHGOpMaIuHy,
HEOOXOMUMBIX I MPUOOPETEHHs ONbITa MPAKTHUYECKOH U MCCIEAOBATEIbCKON NIeATeIbHOCTH,
3aHMMAOILEeH BaXKHOE MECTO B TO3HAHUH XUMUHU.

B npaktuke mpenogaBaHUs XMMHHM Kak Ha YpOBHE OCHOBHOTO oOmiero oOpa3zoBaHus, TaKk U Ha
YpOBHE CpEAHEro OOIIero oOpa3oBaHUs, MPU OIMPEACICHUH COJEPKATEIbHOW XapaKTEPUCTUKH IIeNen
M3Y4YCHHsI TIpEMETa HAMpaBICHHEM TEPBOCTCIICHHOW 3HAYUMOCTH TPAAUIHUOHHO MPU3HAETCS
(dbopMUpOBaHHE OCHOB XMMHUYECKOW HAyKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYCCKOM
JEeSTEIbHOCTH YeNIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOU KyIbTYpbl. C METOAMYECKON TOYKHU
3peHust TAaKOM MOAXO0/1 K OMPEENICHUIO Lelel n3ydeHusl IpeAMEeTa SBISETCS BIIOJIHE OMPaBAaHHbBIM.

CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMH IIENIIMU M3Y4eHMs npeamera «XuMmus» Ha 0a30BOM
yposae (10 -11 xJ1.) sBisIIOTCSA:

(bopMUpOBaHHE CHUCTEMBI XMMHUYECKHX 3HAHWUN KaK BKHEUIIEH COCTABIISIFOIICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHpPa, B OCHOBE KOTOPOW JIeXKAT KIIFOUEBHIC MOHSATHS, (PyHIaAMEHTaIbHBIC 3aKOHBI U TEOPUU
XUMHH, OCBOEHHE sI3blKa HAayKd, YCBOCHHE U [IOHUMAaHHE CYIIHOCTH JOCTYHHBIX 00001eHui
MHPOBO33PEHUYECKOT0 XapaKkTepa, O3HAKOMJIEHUE C HCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS,
dbopMUpOBaHHE M pa3BUTHE MPEACTABIECHUI O HAayYHBIX METOJaX MO3HAHMS BEHIECTB U XUMHUYECKUX
peakuuii, HeOOXOAUMBIX ISl MPUOOPETEHHs] YMEHUI OPUEHTUPOBATHCSI B MUPE BEIIECTB U XMMHYECKHX
SIBJIEHUM, UMEIOIINX MECTO B IPUPOJIE, B IPAKTUUECKON U IMOBCEAHEBHOM KU3HH;

pa3BUTHE YMEHUI U CIIOCOOOB EATEIHHOCTH, CBSA3aHHBIX C HAOMIOIEHUEM U O0BICHEHUEM XUMHUYECKOTO
AKCIIEPUMEHTA, COOTIOICHUEM TTPABIII OE30MaCHOTO OOPAIEHUS C BEIIECTBAMHU.

Hapsimy ¢ »TuMm, copepxaTenbHas XapaKTepUCTHKA LelNed © 3adad W3Y4YCHHs MpeaMeTa B
porpaMMe Mo XMMHHM YTOYHEHAa U CKOPPEKTHPOBAHA B COOTBETCTBHUHM C HOBBIMHU MPHOPUTETaMHU B
cucteMe cpeaHero obmiero ooOpazoBaHus. CerogHs B TPENOJaBaHUU XUMHUU B OOJBIIEH CTEICHH
OTHAETCsl MPEANOYTEHUE MPAKTUUYECKOW KOMIIOHEHTE COJepaHus OO0y4yeHHs, OpHUEHTHPOBAHHON Ha
MOJITOTOBKY BBIMYCKHUKA 0OIIe00pa30BaTeIbHOM OpraHu3alliy, BIJCIOIIEro He HaOOpOM 3HAHMM, a
(GYHKIIMOHATTLHOW TPAaMOTHOCTBIO, TO €CTh CHOCOOaMU M YMEHUSIMU aKTUBHOTO TOJIyYCHUs 3HAHHUHA H
MPUMEHECHHUSI X B PEATbHOMN YKU3HU JIJISl PEIICHHS MPAKTUYSCKUX 3a/1ad.

B cBs13u ¢ 3 TUM mpu u3ydeHuu npeaMera «XuMHs» JOMUHUPYIOIee 3HaYeHHE MPUOOPETa0T TaKue
[[eJTH U 33]]a91, KaK:

ajanrtanus OoOydYaroIIMXCcsl K YCIOBUSM JUHAMHYHO pa3BUBAIOLIETOCS MHUpa, (HopMHUpOBaHHE
MHTEJJIEKTyaJlbHO ~ pPa3BUTOM  JIMYHOCTH, TOTOBOM K  €amMOOOpa3oOBaHUIO,  COTPYJIHUYECTBY,
CaMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEUICHUI B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUAX, CBA3AHHBIX
C BEILIECTBaMU U MX IPUMEHEHUEM;

dbopmMupoBaHHEe y OOYYAIONMIMXCS KITIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTCHIIMH), HMEIOIINX
YHUBEPCAIbHOE 3HAUCHUE ISl PA3TTUYHBIX BUIOB JIEATEIBHOCTH: PEIICHHUs MPOoOJieM, TIOUCKa, aHAIU3a U



00paboTKk MHPOPMALUHU, HEOOXOAUMBIX JJIsl IPHOOPETEHUS OIbITAa ACATEIbHOCTH, KOTOpas 3aHMMAaeT
BaXHOE MECTO B IO3HAHWM XUMHH, a TaKXKe IS OIECHKH C IMO3UIHMHA KOJOTHMYECKOW 0e30macHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIECCOB HA OPTaHU3M YeJIOBEKA U MIPUPOIHYIO CPELy;

pa3BUTHE TMO3HABATEIBHBIX HMHTEPECOB, WHTEIUIGKTYAbHBIX W TBOPYECKUX CHOCOOHOCTEH
00yYaroIuXCcs: CIIOCOOHOCTH CAMOCTOSITEIIFHO MPHUOOPETaTh HOBBIC 3HAHUS 110 XMMHU B COOTBETCTBUH C
KU3HCHHBIMH TTOTPEOHOCTSIMH, UCIIOTIH30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIC TEXHOJIOTHH JIJISl TOUCKA
U aHaju3a yueOHOH M HayYHO-TIONMYJISIPHON HH(POPMALIUU XUMHUYECKOTO COJIepKaHMS;

dbopMHupoBaHHE W pPAa3BUTHE Yy OOYYaIOIIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIJICHUS,
HaOJII0AAaTeNbHOCTH, COOPAHHOCTH, aKKYypaTHOCTH, KOTOpbIe 0COOEHHO HEOOXOAMMBI, B YAaCTHOCTH, IIPU
TUTAHUPOBAHHUHM U MIPOBEICHUH XUMUYECKOTO 3KCIIEPUMEHTA,

BOCIIUTAaHHE y OOydYaroONMXCsl YOSKAEHHOCTH B T'YMaHHUCTHYECKOW HANpaBICHHOCTH XUMHH, €€
BXHOH POJIM B pPEHICHWHU TIIOOAIBHBIX MPOOJEM pPalMOHAIBHOTO TPUPOIOTIONB30BAHUS, TOMOTHEHHUS
SHEPreTUYECKUX PECYPCOB M COXPAHEHUS TMPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOAMMOCTH
Oepe’KHOTO OTHOIICHHS K TPUPOJIE U CBOEMY 3I0POBBIO, a TAK)KE MPUOOPETEHHSI OTIBITA UCTIOIB30BaHUS
MOJIyYCHHBIX 3HAHUU JUIS TPUHATHS TPAMOTHBIX PEIICHUH B CHUTYyalUsX, CBA3AHHBIX C XMMUYECKHUMHU
SBIICHHUSIMU.

B yuebHOM maHe cpeaHero oomero oopazoBaHus MpeaMeT «XUMus» 0a30BOTO YPOBHS BXOJUT B
COCTaB MpeIMeTHOM obnactu «EcTecTBeHHO-HAYYHBIE ITPEIMETHI».

OOmiee YnCiIo 4acoB, OTBENEHHBIX IS M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CpEIHEro OOMIero
oOpa3zoBaHusi, coctapisieT 68 yaco: B 10 kiacce — 34 yaca (1 yac B Heneno), B 11 kimacce — 34 yaca (1
4ac B HEJICIIO).

Conep:xanue o0yueHust
10xnacce

Teoperuuyeckne 0CHOBbI OpraHuveckoii xumuu (34)

[TpenMeT opraHn4eckoi XMMHUU: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAUYEHUE B MOJyYEHUU HOBBIX
BEILIECTB U MaTepuaaoB. Teopus CTpOCHUsI opraHnyeckux coeannennii A.M. byTiepoBa, ee OCHOBHbIE
nonoxeHus. CTpyKTypHble (OpMyJbl OpraHMYECKUX BEIIeCTB. I'omMonorus, usoMepus. XuUMU4ecKas
CBSI3b B OPraHUYECKUX COEIMHEHUSAX — OJJMHAPHBIE U KPAaTHBIE CBS3H.

[IpencraBnenne o kiaccu(UKAaMU OpPraHUYECKUX BemlecTB. HomeHkiaTypa OpraHHYecKuX
COCIMHEHUN (CUCTEeMaTHYecKas)) W TPUBUAIbHbIC HA3BaHUS BAKHEHIIMX IPEICTaBUTEICH KIACCOB
OpPraHMYECKUX BEILECTB.

OKCHEpUMEHTAIbHBIE METOAbl M3Y4YEHMsI BEIECTB M MX IPEBPALLEHUN: O3HAKOMIIEHHE C
o0pa3llaMyu OpraHMYECKHX BEIIECTB M MaTepHaJlaMHd Ha KX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpPraHUYECKUX BEILECTB, HAONIOJCHHE U OMHMCAHUE JIEMOHCTPAIMOHHBIX OIBITOB IO IPEBPAIICHUIO
OpPraHUYECKHX BELIECTB IIPU HArpeBaHUU (IIaBICHHE, OOYTJIMBAaHUE U TOPEHHE).

JlabopaTopHbIe ONbITHI

1. MonenupoBaHue MOJIEKYJ OPTaHUYECKUX BEIIECTB.

Yraesoaopoasi (134)

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHH psig. MeTaH W 3TaH — TNpoCTellne
MPEJICTAaBUTENIN alKaHOB: (PU3MYECKHe M XUMHUYECKHE CBOMCTBA (peaklMM 3aMelleHUs U TOpeHus),
HaX0XJIeHHE B IPUPOJIE, MOTYUYEHHE U TPUMEHEHHUE.

AJKEHBI: COCTaB MU CTPOEHHE, T'OMOJIOTMUECKUN psA. ODTWIEH W IPONUJIEH — MPOCTEHUIINE
NPEJCTABUTEIN  AJIKEHOB: (U3WYECKMEe M XHUMUYECKHME CBOMCTBA (peakiuu THAPUPOBAHUSA,
raJIOr€HUPOBAHMUS, THIPATAllUU, OKUCIICHHUS U TIOJMMEPHU3AlIUN ), TOTyUYeHHE U TPUMEHEHHE.
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Anxanuensl: Oyraauen-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEHIINEe XUMHUECKHUE CBOMCTBA
(peaxuust monumepu3anun). [lonydeHne CHHTETUYECKOTO KayuyyKa U Pe3UHBIL.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN DPAN. ALETHIIEH — MPOCTEHIINN
NpEJCTaBUTENIb AJIKUHOB: COCTaB, CTPOCHHME, (QHU3MUECKHE M XHMHUYECKHE CBOMCTBa (peakuuu
TUAPUPOBAHNUS, TAJIOTEHUPOBAHUS, THPATALIUU, TOPEHUS), TOJIy4YEHUE U IIPUMEHEHUE.

Apensl. beHzonm: cocraB, crTpoeHue, (HU3MYECKME W XHUMHYECKHE CBOWCTBA (pEakiuu
raJIOTEHUPOBAHUSI U HUTPOBAHMUS), MOIYUYEHHE U NpUMEHEHHE. TOKCHMUHOCTh apeHOoB. ['eHeTnueckas
CBSI3b MEXKIY YTJICBOJOPOAAMH, IPUHAUICKANIMMHU K Pa3JIMYHBIM KIACCAM.

[IpupoaHble UCTOYHUKH YTIeBOAOPOAOB. [IpuponHelii Ta3 u nmonyTHble HedTsAHbIEe Ta3bl. HedTh
u ee npoucxoxaeHue. CrocoObl mepepaboTKu He(PTH: TMEperoHka, KPEeKUHT (TepMUUYECKHIA,
KaTaJIMTH4ecKuil), nuponus. IIpoxykTsl nepepaboTku HeTH, UX IPUMEHEHHUE B IPOMBILIIIEHHOCTH U B
ObITY. KaMeHHBIH yroib U IPOAYKTHI €ro nepepaboTKH.

OKCIIepUMEHTAIbHBIE METO/bl M3Y4YeHHs BEIIECTB M MX IPEBPALICHUNA: O3HAKOMJIEHHE C
o0Opa3laMu IJIacTMacc, KaydyykoB M pe3uHsbl, komiekuuu «Hedtb» m «VYrome», mMonenupoBaHue
MOJIEKYJI YIJIEBOAOPOAOB U TaIor€HONPOU3BOIHBIX, IIPOBEIECHUE MPAKTUUYECKON pabOThI: MOJydYeHHUE
JTUJICHA U U3YYEHUE €T0 CBOUCTB.

IIpakTyeckue padoThl

1.Ilony4enue aTHIIEHA U U3YyUEHUE €TO CBOMCTB.

JlabopaTopHbIe ONbITHI

2. KauecTBEeHHOE ONpeziesIeHne yIiiepoia U BOJOPO1a B OPraHUYECKUX BEIECTBAX
3. O3HakoMJIeHHE C O0pa3liaMK TIJIaCTMAcC, KaydyKoB, pe3rHbl KaMeHHBIH yToJIb.
4.MopenupoBaHa MOJIEKYJI YIJIEBOJOPOIOB U IaJIOT€HONPOU3BOAHBIX.

KonTtpouabsnbie padorsl Nel mno temam: «TeopeTnueckne OCHOBbI OPraHUYECKONW XHMHUN»,
«YTIIeBOAOPOABD)

PacuerHsble 3ana4n.

Boruncienuss mo ypaBHEHHIO XMMHUYECKOW peakmuu (Macchl, 00beMa, KOJIWYecTBAa MCXOJHOTO
BEIIIECTBA WJIM MPOAYKTa PEaKIMH M0 M3BECTHBIM Macce, 00beMy, KOJTUYECTBY OJHOTO M3 MCXOJHBIX
BEILIECTB WJIU MPOJYKTOB PEaKIUN).

Kuciaopoacoaepxammue oprannueckue coeqnHenus (13q)

[IpenenbHble 0IHOATOMHBIE CIIUPTHI. METaHOJ M 3TaHOI: CTPOCHUE, (PU3NUECKUE U XUMUYECKHE
CBOMCTBa (peakuMM C aKTHMBHBIMH METAJUIAMM, TaJOr€HOBOJOPOJAaMH, TIOpPEHHUE), NPUMEHEHHUE.
BonopoaHsie cBA3M MexAy MOJEKyJIaMu CHUPTOB. JleWCTBME METaHOIa W JTAaHOJIA HA OPraHU3M
YEJI0BeKa.

MHoroaromMHble CIUPTHL. DTUIICHTIIUKOIb U TJIMIEPUH: CTpOEHHUE, (pU3nueckue U XUMHUYECKUe
CBOICTBa (B3aMMOJEMCTBHE CO LICIOYHBIMH METAJUIAMU, Ka4eCTBEHHAs peaklus Ha MHOTOAaTOMHBIE
cnupthl). JlelicTBUe HAa OpraHu3M uenoBeka. [IpuMeHeHne riunepuHa u TUIICHTJIUKOJISL.

@DeHON: CTPOCHHE MOJICKYJbl, (U3MUECKUEe U XUMUYECKHUE CBOMCTBA. TOKCHMYHOCTH (eHOIa.
[Ipumenenue denomna.

Anpaeruasl. @opmanbaerusl, aleTanbIeru]: CTpoeHue, (pu3nveckrue U XUMUYECKHEe CBOWCTBa
(peakuuy OKUCIIEHUS U BOCCTAHOBJICHHUS, KAUECTBEHHBIE PEAKIINH ), TIOTy4YeHHE U TPUMEHEHHUE.

OnHOOCHOBHBIE TpelenbHbIe KapOOHOBBIE KHUCIOTHL. MypaBbHHAasE M YKCYCHas KHUCIOTBI:
cTpoeHne, (HU3NYECKUEe W XUMHYECKHE CBOMCTBA (CBOMCTBA, OOIIME JUIs Kjacca KHUCJIOT, PEaKIUs
3TepUPHUKAIINN ),[I0OTyIECHUE U IIPUMEHEHHUE. CreapuHOBass M OJIEMHOBAas KHUCJIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KHUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOLIEE NECUCTBUE.



CrnoxHble 3Upbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ aponu3 cnoxHbIX 3¢gupoB. Kupsl.
I'maponus sxupos. [IpuMenenue xupoB. bruosorndeckas pojb KUPOB.

VYrneBoasl: coCTaB, KJIACCH(HKAIM YIIeBOAOB (MOHO-, IU- M Mojucaxapuibl). ['moko3a —
IPOCTENIINNA MOHOCaXapu: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbl, PU3NYECKHE U XUMUYECKHE CBOMCTBA
(B3aumogerictBue ¢ ruapokcuaoMm menu (II), okucmenne aMmMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpOXKEHUE TIIIOKO3bl), HAX0XKJCHUE B MPUPOJE, IPUMEHEHUE, OMOIOTHYecKas Polb.
®dorocunre3. DpyKTo3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemnono3a kak npupofHble noaumepbl. CTpoeHue Kpaxmala M LEUIIOJIO3BI.
duznyecKkue 1 XMMUYECKHE CBOMCTBA KpaxMaia (FMApoJIn3, KaUECTBEHHAsI pEaKLUs ¢ HOJIOM).

OKCHEpUMEHTAIbHBIE METOABbl H3Y4YEHMs] BEIIECTB W HX NPEBpAIICHUN: IPOBENECHUE,
HaOJI0ICHUE M ONHMCAaHUE JIEMOHCTPAI[MOHHBIX ONBITOB: TOPEHHE CHHPTOB, KaYECTBEHHBIC PEaKIIUU
OJTHOATOMHBIX CHHUPTOB (OKHCIIeHHe »3TaHoja okcugoM Meau(ll)),  MHOTrOaTOMHBIX CIUPTOB
(B3aummopelicTBue rinunepuHa ¢ ruapokcunoMm meau(ll)), anpmerngoB (OKUCIIEHHE aMMHUAYHBIM
pactBopom okcuaa cepebpa(l) u ruapokcugom menu(Il), B3ammopelcTBHE Kpaxmalia ¢ HOAOM),
IPOBE/ICHUE NMPAKTHUECKONW PabOTHI: CBOMCTBA PACTBOPA YKCYCHOW KHUCIIOTHI.

IIpakT4yeckune padoThl

2.CBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBHI.

JlabopaTopHbIe ONbITHI

5. I'openue criupTos.

6. Bzaumopeiictue rimiepuna ¢ ruapokcunom meau (II).

7. KauecTBeHHBIE peaKIMu aIbJIETUI0B.

KonTpoasnas padora Ne2 nio pageny: «Kucinopoaconepsxamiye opraHi4ecKue COeTUHEHUSD)

PacueTHble 3agayn.

Brruncienuss o ypaBHEHMIO XMMHUYECKOW peakuuu (Macchl, 00beMa, KOJUYECTBA MCXOIHOTO
BEIIIECTBA MJIM MPOJIYKTa PEAKIMU MO W3BECTHBIM Macce, 00beMy, KOJIMYECTBY OAHOTO M3 MCXOTHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTconepaxkaiye oprannyeckue coeqnHeHus (34)

AMUHOKHCIIOTHI Kak aM(oTepHble OpraHuvyeckue coearHeHus. DU3MuecKue M XUMHUYECKHUE
CBOICTBa aMMHOKHUCIIOT (Ha puMepe riuiuHa). buonoruueckoe 3HaueHne aMuHOKUCIOT. [lentusl.

benkun kak mnpuUpoAHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. llepBuyHas, BTOpHUYHAs U
TpeTU4YHasi CTPYKTypa OeiakoB. XUMHYECKHE CBOWCTBa O€JIKOB: THAPONU3, JeHATypalus,
KaueCTBEHHbIE PEaKIK Ha OENKH.

3KCHepI/IM€HTa.HBHBIC MCTOJbI U3YUYCHU BCUICCTB U UX HpeBpameHm‘/’I: Ha6JIIOI[eHI/Ie " OIIKUCaHue
JEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalys OelIKOB PU HArpeBaHUH, LIBETHbIE PEaKIIUU OEIKOB.

BbicokomoieKkyasipHbIEe COeJUHEHH (24)

OCHOBHBIE TIOHATHA XUMMU BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/II\/'II MOHOMCp, HTOJUMCED,
CTPYKTYPHOC 3BCHO, CTCIICHL MOJHUMCpU3ALIUU, CPCAHAA MOJICKYJIApHAsd Macca. OCHOBHBIE MCTOABI
CHUHTC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Ifl — NoJIMMEpHU3alvs U MOJIMKOHACHCAILUA.

9KCHepI/IM€HTaﬂbHBIe MCTOAbl H3YUCHUA BCHICCTB U UX HpeBpaH_IeHI/II\/'II O3HaKOMJICHUEC C
06pa3uaMH MNPpUPOAHBIX U UCKYCCTBCHHBLIX BOJIOKOH, IJIACTMACC, KAyUYKOB.

MexnpeaMeTHbIe CBA3H

Peanmnzanusi MeXNpEeIMETHBIX CBSI3€M NMpH HM3y4YEeHUU OpraHudyeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSl Uepe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHATHUH,
SBJISIOIINXCSI CHCTEMHBIMHU ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mure ecTecCTBEHHO-HAay4YHbIE MOHSTHS: SIBJICHHE, HAy4YHbIH (DaKT, TUIOTE3a, 3aKOH, TEOPHUS,
aHaJIM3, CHHTE3, KIacCU(pUKAIUS, TEePUOJUIHOCTh, HAOMIOACHUE, W3MEpPEHHE, OSKCIICPUMEHT,
MOACIINPOBAHHUC.



Oduzuka: MaTepus, SHEPrus, macca, aroM, JJIEKTPOH, MOJIEKYJa, SHEPreTHYECKHil ypOBEHD,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE€ COCTOSIHHE BELECTBAa, (PU3NYECKUE BEIUMYMHBI M €AMHULBI MX

U3MEpEHUsl.
buonorus: KJIETKa,  OpTaHM3M, ounocdepa, oOMEH  BemeCTB B  OpraHU3ME,
¢dorocuHTe3, OMOTOTHUECKU aKTHBHBIE BElIeCcTBA (O€JIKH, YTIIEBOIBL, )KUPHI, pepMeHThI). I eorpadusi:
MUHEpaJIbl,  TOpHBIE TIOPOJBI, TIOJIE3HBIE  HCKOMAaeMble,  TOILIUBO,
pecypcehl.
11 KJIACC

OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teoperudeckne ocHOBbI xumMuu (134)

XUMHYECKUHN 3JIeMEHT. ATOM. Slmpo atoma, M30TOMBI. DJIEKTPOHHAS 000JI0YKA. DHEPreTHUYECKUE
YpPOBHH, TIOMYPOBHH. ATOMHBIE OpOWTamH, S-, p-, d- snemeHTh. OCOOEHHOCTH pacmpeaeIcHus
ANIEKTPOHOB IO OpOUTaJIsIM B aToOMax »3JEMEHTOB TMEPBbIX YETHIPEX MEPUOAOB. IJIEKTPOHHAS
KOH(UTYpaIusi aTOMOB.

Ilepnonnueckuit 3axkoH u Ilepmoanueckas cucreMa XxuMmuueckux sieMeHToB [[. M. Menneneesa.
Cas13p nepuoanueckoro 3akoHa u Ilepuonnyeckoil cuctemsl xumudeckux anemenTos /1. M. Menneneesa
C COBPEMEHHOW TEOpHel CTPOCHHS AaTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHSI CBOMCTB XHUMHUYECKHX
3JIEMEHTOB U 00pa3zyeMbIX MMHU TNPOCTBIX U CJIOXKHBIX BEIIECTB MO TpyHmaM U Iepuojaam. 3HaueHue
MIEPUOINYECKOr0 3aKOHA B PA3BUTUHU HAYKU.

Crtpoenue BemecTBa. XUMHUYECKasi CBA3b. BUIbI XUMHUECKOU CBsA3M (KOBaJIGHTHAs HEMOJIIpHAS U
MoJIApHasi, MOHHAs, MeTauindeckas). MexaHu3mbl 00pa3oBaHUs KOBAJECHTHOW XUMHYECKOW CBS3HU
(oOMEHHBI W JTOHOPHO-AKIENTOPHBIN). Bomopomnas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenp okucieHus. MIoHbI: KAaTUOHBI U AHUOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSHCTBA COCTAaBa BELIECTBA.
Tunsl KPUCTAIMUECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PEIETKH.

[TonsTue o nucniepcHbIX cucreMax. VIcTHHHBIE U KOJIJIOUIHBIE pacTBOpBI. MaccoBas 710715 BellecTBa
B pacTBOpE.

Knaccudpukanus Heoprannyeckux coenuHeHuil. HomeHkmatypa HeEOpraHWYecKUX BEIIECTB.
['eneTnyeckast CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAUICKANX K PA3JTUYHBIM KJIACCAM.

Xumuueckas peakmus. Kiraccuukamuss XMuMAYECKUX peakIiii B HEOPTaHWYECKOW M OpTraHuYeCKOn
XUMHUHU. 3aKOH COXpaHEHUsl MacChl BEUIECTB, 3aKOH COXPAHEHUS M NPEBPALLCHUS HSHEPTUHM IPHU
XUMHUYECKUX PEAKIUIX.

CKOpOCTb peakiuu, €€ 3aBUCUMOCTh OT Pa3IHuHBIX (akTopoB. OOpaTUMbIE peaKUU. XUMHUYECKOE
paBHOBecHe. DaKTOPBI, BIUAIOLINE HA COCTOSIHUE XUMUYeCKOro pasHoBecus. [Ipunnun Jle [larense.

Onexrponutuyeckas auccounanus. CuipHble U ciaaldble MEeKTpoiauThl. Cpesa BOJHBIX pPacTBOPOB
BEILIECTB: KUCJasi, HEUTpaJbHAsl, IIEIOYHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH.

OKCIIepUMEHTAIbHBIE METOJbl M3YYEHUS BEUIECTB M MX MPEBPAlllEHUH: JEMOHCTpalus TaOJHIl
«Ilepuognyeckas cucrema xumudeckux diaemeHToB [lI. UW. MenpaeneeBa», wu3ydeHHE MOJAENEH

KPUCTAIINYECKUX PELIETOK, HabroaeHNe
U ONHCaHUE JEMOHCTPALMOHHBIX M J1a0OPATOPHBIX OMBITOB (Pa3lioKEHHE IEpPOKCHIa BOJAOpOJa B
IIPUCYTCTBUMU KaTalu3aTopa, ONPEIEICHHUE Cpelbl PAacTBOPOB BELIECTB C IOMOILBIO YHHUBEPCAIBHOIO
WH/IMKATOpa, PEaKIMd HOHHOIO OOMEHa), MPOBEACHUE MPAKTHUECKOW paboThl «BiusHUE pa3indHbIX
(bakTOpPOB HA CKOPOCTh XUMHUYECKON PEAKLIUN.



IIpakTyeckne padoThI

1. BnusHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMHUECKOW PEaKLIUn
JlabGopaTopHbIe ONBITHI:

1.IIpoBeneHue peakiuii HOHHOTO OOMEHa;

2.0mnpeneneHue cpebl PaCTBOPOB BELIECTB € MOMOLIbIO YHUBEPCAIBHOTO HHANKATOPA.
Kontpoasnas padoraNel no pasaeny «Teopernueckne OCHOBbI XUMUI»

PacuérHble 3aj1auu.

Pacuérel no ypaBHEHUAM XMMHUYECKUX PEAKIIHI, B TOM YHCIIE TEPMOXUMUYECKHUE PACUETHI, PACUETHI
C MCIIOJIb30BAHUEM MTOHATHUS «MACCOBasi J0JIs1 BEIIECTBAY.

Heopranuueckast xummus (174)

Hemeramnbl. Ilonoxxenne HemertamioB B Ilepuoanueckoil cucteMe XUMHUYECKUX 3JeMeHTOB [l
. MenneneeBa 1 0COOEHHOCTH CTpOeHHs aToMOB. Pu3nyeckue CBOMCTBA HEMETAJIOB. AJUIOTPOINHS
HEMETaJIOB (Ha MpUMepe KHCIopoa, cepsl, pochopa u yriaepoa).

XUMHUYECKHE CBOWCTBA BAXHEWIIMX HEMETAJUIOB (TaJIOr€HOB, Ccepbl, a3oTta, ¢ocdopa, yriepona u
KPEMHHUS) U UX COEAUHEHNH (OKCHI0B, KUCIOPOACOAEPKAIINX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IpumeneHne BaxKHEUIINX HEMETAVIOB U UX COCIMHEHUN.

Meramel. [lonoxxkenue ™etawioB B Ilepuoguueckoil cucremMe XUMHYECKHUX diaeMeHToB [l
N. MenneneeBa. OcoOEHHOCTH CTPOEHHUsS DJEKTPOHHBIX 000J0YeK aToMOB MeTaioB. OO0rmue
(duzmveckue cBoiicTBa MeTaioB. CIUIaBbl METAJIJIOB. DJIEKTPOXUMUUSCKHUN Pl HAITPSKEHUH METaJIOB.

XUMHUYECKHUE CBOMCTBA BaXKHEMIIMX METAUIOB (HATpUM, Kalui, KaJbLMUi, MarHud, aTrOMUHHH,
LIUHK, XpPOM, KEJI€30, MENIb) U UX COCTUHEHUI.

OOu1re criocoObl MoMyYeHHsI MeTayUI0B. [IpiMeHeHne MeTalljIoB B ObITY M TEXHUKE.

OKCIIEpUMEHTAJILHBIE METO/bl M3YYEHHUs BEUIECTB M WX MNPEBPAIECHUN: H3Y4YEHHE KOJUIEKIIUH

«Metamisl U CIUIaBbD», 00PA3I[0OB HEMETAIJIOB, PEIICHHE YKCIEPUMEHTANBHBIX 3a1a4, HAOIIOJACHUE H
ONMCaHUE JEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OIBITOB (B3aUMOJEHCTBUE THAPOKCHAA AIOMUHHUS C
pacTBOpamMH KUCJIOT U LIEI0YeH, KaueCTBEHHbIE PEaKIIMK Ha KaTHOHBI METAJIIOB).
IIpakTHyeckue padboTbl
2.Penienue skcriepuMeHTaIbHBIX 3a/1a4 10 TeMe: « MeTauib»
3.Pemenue skciepuMeHTABHBIX 33a4 10 TeMe: «Hemeramibn
JlabopaTopHble ONBITHI:
3.B3aumojielicTBrE THAPOKCUAA AIFOMUHUS C PACTBOPAMHU KHUCJIOT U IIEJIOYUEH;
4.KayecTBEHHbIE PEAKIIMUA Ha KATHOHBI METAJLJIOB.
5.KadecTBeHHBIE pEaKI[MU HA aHUOHBI U KATHOH aMMOHHS
Kountpoabsnas padora Ne2 o remam: «Metasuisl. HemeTtamib
PacuérHele 3anaum.

Pacuérbl mMacchl BenjecTBa WM 00bEMa ra3oB M0 W3BECTHOMY KOJIMUYECTBY BEIIECTBa, Macce WU
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUH BEIIECTB, pacuéThl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA)
MIPOJYKTOB PEAKILUH, €CIIU OJJHO U3 BEIIECTB UMEET MPUMECH.

XuMus M Ku3Hb (44)

Ponp xumum B 00€CIEUEeHUM SKOJIOTHYECKOH, HJHEPreTHYeCKOW H THINEeBOH 0e30macHOCTH,
pa3BuTUM MeauUKHBL. [[oHATHE 0 HAYYHBIX METOIaX NTO3HAHUS BELIECTB U XUMUYECKUX PEAKLUM.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX TPOMBIIUICHHOTO TOTYYEHUS Ba)KHEHIINX
BEIIECTB.
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UenoBek B MHUpe BEUIECTB MW MaTEpUAlIOB: BAXHEUIIME CTPOUTENIbHBIE  MaTEpUAIbI,
KOHCTPYKLUHMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepamMuKa, MaTepuaibl ISl JJIEKTPOHUKH,
HaHOMaTepHaIbl, OPraHUIECKHNE U MUHEPaTbHBIC YI00PEHUSI.

XuMHUA U 3[0POBbE YEJIOBEKA: MpaBWJia HMCIOJIb30BAHUS JICKAPCTBEHHBIX MpernapaToB, MpaBHIa
0e301macHOro HCITOJIb30BAHUS MpenaparoB OLITOBOM XUMHH
B ITOBCETHEBHOM JKU3HU.

MeKIIpeIMETHRIC CBSI3H.

Peanuzanus MEXIIpeIMETHBIX CBS3el NIPU U3y4eHUH 001Iei 1 HeopraHuueckoi xumun B 11 kiacce
OCYILIECTBIISICTCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak M TOHSATHIA,
SABJISIFOLUXCS. CACTEMHBIMU JUUISL OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO111ue ecTecTBEHHO-HAYYHbIE MMOHATHUS: HAyYHBIH (QakT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIIN3, CUHTE3,
KJ1accupuKalus, NIepUOANYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAaHUE, U3MEPEHNUE, SIBICHHUE.

@dusnka: MaTepus, DOSHEpPIHs, Macca, aToM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, W30TOIl,
PallMOaKTUBHOCTb, MOJIEKYJIA, JHEPTETUUECKUIN YPOBEHb, BELIECTBO, TEI0, 00BEM, arperaTHOEe COCTOSHUE
BEIIECTBA, (PU3HUECKUE BETMUMHBI U €IUHHIIBI UX U3MEPEHUS, CKOPOCTb.

Buonorusi: kjerka, OpraHusM, 3KOCHUCTeMa, Ouocdepa, MaKpo- U MHUKPOAIJIEMEHTbI, BUTAMHUHBI,
0OMEH BEIIIEeCTB B OpraHu3Me.

I'eorpadus: MuHepabl, TOPHbIE TOPOJIBL, TIOJIE3HBIE HCKOIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorusa: XuMHUYECKass NIPOMBIIUIEHHOCTb, METAJULypIusi, NPOU3BOJCTBO CTPOUTEIBHBIX
MaTepUajoB, CEIbCKOXO3UCTBEHHOE IMPOU3BOJICTBO, IMHUIIEBAsI MPOMBILIUIEHHOCTh, (papMaleBTHYecKas
MIPOMBILIIEHHOCTh, MPOU3BOJACTBO KOCMETHYECKHUX IPEnaparoB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepuaioB, JEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA ITPOT'PAMMEBI I10 XUMHMHU HA
YPOBHE CPEJJHET'O OBIIEI'O ObPA3OBAHNMA
JIMYHOCTHBIE PE3YJIBTATDI

B cooTBeTcCTBUM € CHUCTEMHO-ACATEIBHOCTHBIM IOAXOAOM B CTPYKTYype JIMYHOCTHBIX
pe3yabTaToOB OCBOCHMS IpenMeTa «XHMHS» Ha YPOBHE CpEIHEro oOIiero oOpa3oBaHUsl BbIJIEICHBI
CIIEYIOIIHNE COCTABIIAIOILNE:

OCO3HaHHE OOYYaIOIUMHCS POCCUHCKOM TpaKJaHCKOH WIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSATENBHOCTH U CAMOOIIPENEIICHUIO;

HaJIMYMe MOTUBAIMH K 00yUEHUIO;

LICJICHANPABIEHHOE Pa3BUTHUE BHYTPEHHHMX YOEXKIEHUIl JMYHOCTH Ha OCHOBE KIIFOUEBBIX
[IEHHOCTEW M UCTOPUUECKUX TPATUIUN 0a30BOM HAYKU XMMUHU;

TOTOBHOCTb M CIIOCOOHOCTH OOYyYaroIIMXCsl PYKOBOACTBOBATbCSA B CBOCH JESATEIHLHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMHM, IPUCYIIMMHU LIEJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJIMYME TMPABOCO3HAHMS HKOJOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh LIEIH U CTPOUTH
JKU3HEHHBIC IJIAHBI.

JInuyHOCTHBIE PE3yJIbTAaThl OCBOCHUS MpeaMeTa «XUMHUS» AOCTHraloTCs B €AMHCTBE y4eOHOH H
BOCIIUTATEIbHOM JEATEIBHOCTM B COOTBETCTBUM C TI'yMaHUCTUYECKUMHM, COLIMOKYJIBTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH U HJEaJaMHU POCCUHCKOTO TPakJAaHCKOTO OOIIEeCTBa,
IOPUHATBIMU B OOIIECTBE HOPMAaMKM M IPAaBUJIAMM IIOBEIEHUS, CIIOCOOCTBYIOIIMMHU IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHHSI IMYHOCTU 00Y4arOLINXCS.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHS MpeaMeTa « XUMUM) OTPaKalT c(POPMUPOBAHHOCTH ONbITA
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MO3HABATEIILHON U TPAKTUYECKOW JESATENLHOCTH OOYydYalolmuXcs MO pealn3aliu MPUHSATBIX B
00111eCTBE LIEHHOCTCH, B TOM YHCJIC B YACTH:

1) rpaxkaanckoro BocnuTaHusi:

0CO3HaHUA OOYYAIOIMMUCS CBOMX KOHCTHTYLIMOHHBIX IIpaB M OO0S3aHHOCTEH, yBaKeHHs K
3aKOHY M IIPaBONOPAIKY;

HpeI[CTaBJIeHI/IH 0 COIOHAJIBHBIX HOpMaX n HpaBI/IJIaX MECKINYHOCTHBIX OTHO]_HCHI/H\/'I B
KOJUICKTHBE,

FOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATENBHOCTH IIPU CO3JAHMU Y4eOHBIX IIPOEKTOB,
pEIIeHHH y4eOHBIX ¥ T03HABATEIbHBIX 33/1a4, BHITOIHEHUH XMMHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH OHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTHUKY U apTyMEHTHI APYTUX NIPU aHATU3e
Pa3IMYHbBIX BUJIOB Y4eOHOI 1eATeIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOLIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUIO OTEYECTBEHHON XUMUU;

YBaKEHHs K MpPOIecCy TBOPUECTBA B 00JACTH TEOPUHM U NMPAKTHYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHMSI TOTO, YTO JIOCTMIKCHHUS HAYKH €CTh Pe3yJbTaT JJIUTEIbHBIX HAOJIOJECHUH, KPOMOTIUBBIX
JKCIIEPUMEHTAIIBHBIX IIOUCKOB, IIOCTOSIHHOTO TPYAa YYEHBIX U IPAKTUKOB;

UHTEpeca U MO03HABaTEJIbHBIX MOTUBOB B MOJIyYEHHH U MOCJIEAYIOUIEM aHalu3e MH(pOpMaluu o
NIEPEJOBBIX TOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHON XMMHH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIUTAHMSI:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOrO MOBEICHHS;

CHOCO6HOCTI/I OLCHUBAThL CUTYyAllUH, CBA3AHHBIC C XUMHWYCCKUMHU ABJICHUAMU, U IMPUHHUMATH
OCO3HAaHHBIC PCHICHUA, OPUCHTHPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

FOTOBHOCTH OLIEHMBAaTh CBOE IOBEIAEHUE M IIOCTYNKH CBOMX TOBAapuIleil C MO3MIMiA
HPABCTBEHHBIX U MPABOBLIX HOPM M OCO3HAHHUE MOCJIEACTBUM STUX MOCTYIKOB;

4) popMHUpOBaHHS KYJILTYPhI 310POBb:

MOHMMAHUS [IEHHOCTEW 3I0poBOTO M Oe3omacHOoro oOpasza IKU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DM3UYECKOMY M IICHXUYECKOMY 3/I0POBBIO;

coOJTr0IeHHsT TIPaBUIT 0€30ITaCHOT0 OOPAIIEHHUS C BEIIECTBAMH B OBITY, TOBCEAHEBHOM KU3HU U B
TPYAOBOM AEATEIbHOCTH;

MOHUMAHUS [IEHHOCTH MPaBUJI WHIWBHUIYATHHOTO M KOJUIEKTUBHOTO 0€30MacHOTO MOBEJICHUS B
CUTYaIUAX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCIEJACTBUI ¥ HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS aJIKOTOJI,
HapKOTHUKOB, KYpPEHHUS);

5) tpynoBoro BocnuTanus:
KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEJOBATEIBCKOM IETETFHOCTH, OOLIECTBEHHO
II0JIE3HOM, TBOPYECKOU U IPYTHUX BUJAX JEATEIbHOCTH;
YCTAaHOBKHU Ha dKTUBHOC YUACTUC B PCIICHUHU ITPAKTUYCCKUX 3aaaY COI.IHa.HBHOﬁ HaITpaBJICHHOCTU
(B paMKax CBOETO KJacca, IIIKOJIbI);
UHTEpeca K  TPaKTUIECKOMY W3YYCHUIO npodeccuit pa3IMYHOTO poja, B
TOM YHCJIC HA OCHOBE IIPUMEHCHUS IPEAMETHBIX 3HAHUH 110 XUMUH,
YBKEHUS K TPYIY, JIIOJSIM TPYa U pe3ysibTaTaM TPYAOBOU AEATEIbHOCTH; TOTOBHOCTH
0CO3HAaHHOMY BHIOOPY MHAMBUIYATbHON TPAEKTOPUHU 00pa30BaHMUA,



12

Oyaymeld mpodeccun M peanu3alidl COOCTBEHHBIX JXHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPEeOHOCTEN 00IIECTBa;

6) 3K0J10rHYECKOro BOCIIUTAHHUA:

9KOJIOTUYECKHU 1[eJ1eCO00Pa3HOr0 OTHOLIEHUS K IPUPOJIE, KaK HCTOYHHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMIie;

IIOHUMAaHMs TJ00AJBHOIO XapakTepa S3KOJOIMYECKMX Ipo0JieM, BIMSHUSA SKOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE NTPUPOJAHON U COLIMATIBHOM CPEMBL,

OCO3HaHMsI HEOOXOJUMOCTH HCIOJIb30BaHUS JOCTHXKEHUH XMMHUHU Ui pEIIEeHUs BOIPOCOB
PalMOHAILHOTO NTPUPOAOIOIB30BAHNUS;

AKTUBHOT'O HENPUATUS JEHCTBUM, NPUHOCALINX BPEI OKPYKAIOLIEH MPUPOAHOU Cpele, YMEHUs
IIPOTHO3UPOBATh HEOJArONPUSATHBIE SKOJIOTMYECKHE IOCIECACTBUS MPEANPUHUMAEMBbIX NEHCTBUN U
IIPEeIOTBpallaTh UX;

HaJIWYUS  PaA3BUTOTO OKOJIOTMYECKOTO  MBIIIJIEHUS, 3KOJOTUYECKOW KYJBTYpbl, OIbITA
JESATEIIBHOCTH 3KOJIOTUYECKON HAIIPaBJIEHHOCTH, YMEHHS PyKOBOJICTBOBATHCS MU B I103HABATEIbHOM,
KOMMYHUKAaTUBHOH ¥ COLMAQJIBHOW MpaKTHKE, CIIOCOOHOCTM M YMEHHS AaKTUBHO IPOTHBOCTOSTH
Ue0JIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKH 1 0OIIECTBEHHOW MPaKTUKU;

NOHMMAaHUA CHelUGUKH XUMHUHM KaK HayKd, OCO3HaHHs ee poid B (OPMUPOBAHUU
pallMOHAJIBHOTIO HAYYHOI'0 MBINUICHUA, CO3OdHUKU MCJIIOCTHOIO MPCACTABICHUA 06 OKpYyIKaromem
MHUpE KAK O €AUHCTBE IIPUPOBI U YEIOBEKA, B MIO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U PELICHUU
po0JIeM COXPaHEHUS MIPUPOJTHOTO PABHOBECHS;

Y6G)KI[GHHOCTI/I B OCO60ﬁ 3HAYUMOCTU XHUMUU JI COBpeMeHHOﬁ OUBUJIN3alIMU:. B €€
TYMaHUCTUYECKON HaIpaBJICHHOCTH W BAaXXHOHW pOJM B CO3JaHUM HOBOW 0a3bl MarepuaibHOMN
KyJbTYpbl, PELIEHUU TJ00aJbHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEJOBEYECTBA — CHIPHEBOM,
SHEPreTUYeCKON, MUIIEBON M KOJOTHYECKOW 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00ecredeHun
YCIIOBUH YCIIEHTHOTO TPYAa U SKOJIOTMYECKd KOM(OPTHO KU3HU KaXKIOT0 WieHa O0IIecTBa;

GCTGCTBGHHO-HaquOﬁ TPaMOTHOCTH: MIOHUMAaHUA CYITHOCTU MCTOAOB IMO3HAHUA, UCITIOJIB3YCMbIX
B CCTCCTBCHHBIX HAYKax, CHOCOGHOCTI/I HCIIOJIb30BATh MMOJYYaCMbIC 3HAHUA IJId aHAJIN3a U OGBHCHGHI/IH
SIBIICHUH OKPY’KAIOIIEr0 MUpa M MPOUCXOIAIIMX B HEM M3MEHEHUH, yMEHHs JenaTb 000CHOBAHHBIC
3aKIIFOYCHUA HAa OCHOBC HAYYHBIX q)aKTOB U UMCHOIIUXCA NAaHHBIX C LCJIbIO MOJIYUCHUA JOCTOBCPHBIX
BBIBOJIOB,;

CHOCO6HOCTH CaMOCTOATCIIBHO HCIIOJIb30BATh XUMHWYCCKUC 3HAHUA IJId PCHICHUSA HpO6HeM B
peabHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON eI TeNbHOCTH,

TOTOBHOCTH M CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHMIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH MO0 XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

WHTEpeca K 0COOEHHOCTSIM TPY/la B pa3aIudHbIX chepax npodhecCHOHATHHOMN eATeTbHOCTH.

METAIIPEIMETHBIE PE3VJIbTATbBI

MeranpeaMeTHbIe pPe3yIbTaThl OCBOSHHS YYEOHOTO mpeaMeTa «XUMHsS» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHuUs BKIIOYAIOT:

3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHsSI  OOYYAIOMIMXCS  MEKIUCHUIUIMHAPHbIC
(MeXmpenMeTHbIE) OOIECHAYYHbIE MOHATHSA, OTPAXKAIOIIKE IEIOCTHOCTh HAYYHOH KapTUHBI MUpPa U
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CHGLII/I(l)I/IKy MCTOAOB IIO3HAHMAA, I/ICHOJ'IB3y€MBIX B C€CTCCTBCHHBIX HayKax (MaTepI/IH, BCIICCTBO,
SHEPrus, ABJICHUE, MPOIECC, CUCTeMa, HAYYHBIN (HaKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICI0BaHNE, HAOIIOICHUE, N3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCaJIbHbIC ydeOHBIC NEHCTBUs (ITO3HABATENbHBIC, KOMMYHHKATHBHBIC, PETYJISITHBHBIC),
obOecnieunBaromue (GopMUPOBaHHWE (PYHKIIMOHAIBHONW T'PAMOTHOCTH M COIMATBHOW KOMITCTCHITUU
00ydJaromuxcs;

CHOCO6HOCTB 06yanOH_II/IXC}I HUCIIOJIB30BAaTh OCBOCHHBEIC MG)K,Z[I/ICLII/IH.HI/IHapHBIG,
MHUPOBO33PEHUYECKHUE 3HAHUS U YHUBEpCAJIbHbIC Y4eOHbIE IEHCTBHS B TIO3HABATEILHOM U COIMATIBLHOMN
MPAKTHKE.

MerTanpeaMeTHbIE Pe3yabTaThl OTPAXKAIOT OBJIAJICHUE MO3HABATCIIBHBIMU, KOMMYHHUKATHBHBIMHU
U PETyJIATUBHBIMU YHUBEPCAIbHBIMU YUYEOHBIMU ACHCTBUSIMH.

[To3HaBaTeNnbHBIC YHUBEPCAbHBIE YUeOHBIC IEHCTBUS

Ba3zoBrble JJornuyeckue aeiicTBHA:

CaMOCTOSITENIbHO ~ (OPMYIUPOBATh U aKTyaIM3UpOBaTh MpoOOJeMy, BCECTOPOHHE €e
paccMaTpuBarth;

OTIPENIETIATh IENH JSATEIHLHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPUH WX JOCTHXKCHHS, COOTHOCUTD
pGSY.HBTaTBI ACATCIIBbHOCTHU C IIOCTABJICHHBIMU L CIISAMU,

HUCIIOJIB30BAThH HpI/I OCBOCHHNU 3HaHHI>'I HpI/IeMBI JJIOTUYECCKOI'O MBIIUJIICHHUA — BBIACIIATH
xapaKTepHHe HpI/I3HaKI/I HOHHTI/Iﬁ nu yCTaHaBHI/IBaTB HUX B3aUMOCBA3b, HCIIOJIB30BAaTh COOTBCTCTBYIOH_II/IC
TOHSITHS JJTsl OOBSICHEHUS OT/ICHHBIX (PAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUHN BELIECTB U XUMHUUECKUX PEAKIINI;

YCTaHABIWBATh MPUYMHHO-CJICJICTBCHHBIC CBS3M MEXKIYy HW3YyYaeMbIMHU SIBJICHUSMHU, CTPOUTH

JIOTUYECKHE PACCYKJIeHHs (MHHIYKTUBHBIC, IEAYKTUBHEIE, 10 aHAJIOTHH),

BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHMS B PACCMaTPUBAEMBIX SBICHHSX, (OPMYIUPOBATH
BBIBOJbI M 3aKJIIOUCHUS;

HpI/IMeHHTI: B Hpouecce IIO3HaHHA, I/ICHOJII:3yeMI:I€ B XUMHUHU CUMBOJIMYCCKHUC (3Ha1<013me) MOACIN,
peoOpa3oBLIBATh MOJIEIbHBIC TIPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJI) DJIEMEHTA, XUMUYECKas
dbopMyna, ypaBHEHHE XUMHUYECKOW pEaKIMU — TMPU PEIICHUH YYEOHBIX IMO3HABATEIbHBIX U
HpaKTI/I‘IeCKI/IX 3ajJa4, HpI/IMeHHTI: Ha3BAaHHBIC MOJICJIBHBIC Hpe,Z[CTaBJIeHI/IH IJId  BBIABJIICHUA
XapaKTEePHBIX TPU3HAKOB M3y9YaeMbIX BEIICCTB U XUMHUYECKUX PEaAKITUH.

ba3zoBble uccieaoBarebCcKue JeHCTBHUA:

BJIaACTh OCHOBaAMHU MCTOIOB Haquoro IIO3HAHUA BCIICCTB U XUMHUYCCKUX peaKHHﬁ;

q)OpMy.HI/IpOBaTI: OEJan U 3aaa494 UCCICAO0BaHUsA, UCIIOJIb30BATh ITIOCTABJICHHBIC
U CaMOCTOATCIBbHO C(bOpMy.HI/IpOBaHHBIe BOHpOCBI B KAaUE€CTBEC I/IHCprMGHTa IIO3HAHUA U OCHOBBI IJIA
(bopMHpOBaHUS TUIIOTE3HI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXKICHUMH;

BJIaACTH HaBbIKaAMHA CaMOCTOATCIBbHOTO H.HaHI/IpOBaHI/ISI n HpOBe,Z[GHI/ISI y‘IeHI/IquKI/IX
SKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOJIIOJaTh 3a XOJOM IPOIECca, CaMOCTOSTEIHLHO
IPOTHO3UPOBATh  €ro  pe3yibTar, (opMmynupoBaTb  000OILIEHHS M BBIBOJBI OTHOCHTEIHHO
I[OCTOBepHOCTI/I pe3yanaT0B HUCCIICOOBaHUA, COCTaBJIATH OGOCHOB&HHBIﬁ OTYET O HpOI[eJIaHHOI\/'I
pabore;

NPUOOPETaTh OMBIT YYCHUUYECKON HCCIIETOBATEILCKON U MPOCKTHON NEATEIHHOCTH, MPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITETbHOMY TOMCKY METOJIOB PEIICHHs MPAKTUYSCKUX 3ajad,
MIPUMEHEHUIO PA3JIMYHbIX METOJI0B MO3HAHUSI.

Paborta ¢ nnopmanmeii:

OpPUEHTUPOBATHCSA B PA3IMYHBIX UCTOYHHMKAX WMHGOpMaluU (HAay4dHO-TIOMYJApHAs JUTEpaTypa
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XMMHUYECKOTO  COACp)KaHus, CIpaBOYHble MocoOus, pecypcbl MHTepHeTa), aHAIM3HPOBATH
UH(POPMALIMIO PA3TUYHBIX BUJIOB U (OPM MPEACTABICHHS, KDUTUYECKH OLIEHUBATh €€ JIOCTOBEPHOCTh
U HEMTPOTHBOPEUYNBOCTH;

(GopMynIMpoBaTh 3ampoCchl M INPUMEHATh pa3IMYHble METOAbI MNpH IOMCKE U 0TOOope
UH(pOpMaLuu, HEOOXOAUMOM [T BBINOJIHEHHS y4eOHBbIX 33aJa4 ONPEIEIEHHOTO THIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUA HH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHHA U
pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (OpMy mpeacTaBieHUs HWHPOPMALUU (CXEMBI,
rpaduKH, TuarpaMmbl, TAOJIHUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KaU€CTBE CPEJICTBA MPHU paboTe ¢ XMMHUUYECKOW MH(pOopManuei:
OPUMEHATh MEXKIpeaAMeTHbIe ((U3nyYeckrue W MaTeMaTH4YecKhe) 3HAKW U CHUMBOJIBL, (OpMYJIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCIIO0JIb30BaTh M MPE0Opa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJISTHOCTH.

KoMMyHMKaTHBHBIE YHUBEpPCATbHbIEC YUEOHbIE 1eHCTBUS:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKTaeMOW TeMbl B XOJ€ AHWANOra W/WIKA JUCKYCCHUH,
BBICKA3bIBaTh UJeH, (POPMYIHPOBATH CBOU MPEAJIOKEHNUS OTHOCUTEIHHO BBIMOTHEHUS IPEII0KEHHON
3a/1a4u;

BBICTyNIaTh C TIpe3eHTalMell pe3yJbTaTOB IMO3HABATENbHON JESTENbHOCTH, MOJYYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBIMOJIHEHHMH XMMHYECKOTO 3KCIEPUMEHTA,
MPAKTUYECKOH pPa0OTHI MO HCCIEJOBAHUIO CBOWCTB H3Y4YaeMbIX BELIECTB, peald3allid y4eOHOTO
npoekta U (GOpMyIMpOBaTH BBIBOJBI IO pe3ysibTaTaM MPOBEIEHHBIX HCCIEIOBAHUNA IyTeM
COTJIacOBaHUs MO3UIMI B X0/1€ 00CYKIeHUS 1 OOMEHa MHEHUSIMHU.

PeryasiTuBHbIC YHHBepcaJbHbIe y4eOHbIe AeiicTBUS

CaMOCTOATENIFHO IUIAHWPOBaTh M OCYIIECTBISTH CBOIO IO3HABATEIBbHYIO JICATEIBHOCTD,
OIpelieTIsisl ee LeNM M 3aJadd, KOHTPOJHPOBAaTh M 1O Mepe HEoOXOAMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii  QITOPUTM JCUCTBUI TPH BBINOJIHEHUH YYE€OHBIX M HCCIENOBATEIbCKUX 3a7ad,
BbIOMpaTh Hanbosee APPEKTUBHBIA CIIOCOO WX PELICHHS C YYETOM IOJyYeHHs] HOBBIX 3HAHUH O
BEIIIECTBAX U XUMHUECKUX PEAKIIMSIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIBHOCTH Ha OCHOBE CAaMOAHAIN3a U CAMOOLICHKHU.

IMPEAMETHBIE PE3VYJIBTATBI

[IpeameTHBIe pe3ybTAaThl OCBOSHHS MPOTPAMMBbI CPEAHET0 00IIero o0pa3oBaHus 0 XUMUHU Ha
0a30BOM ypOBHE OPHUEHTHPOBAHBI Ha OOECIEYEeHHE MPEUMYIIECTBEHHO OO0Ie00pa3oBaTebHON U
OOIIEeKYIbTYPHOW TOJATOTOBKM oOOy4aromuxcsi. OHHM BKIIOYAOT crenuduaeckue st yaeOHOTO
npeaMera «XUMUs» Hay4dHbIE 3HAHUWS, YMEHHS U CIOCOOBI JEHCTBUN IO OCBOCHHIO, MHTEPIIPETAIHH
U MpeoOpa30BaHMIO 3HAHWMA, BHIBI JCATEIHHOCTH IO IMOJNyYECHHIO HOBOTO 3HAHUS M TPUMEHECHHUIO
3HaHUH B PA3NUYHBIX YYE€OHBIX M peabHBIX XKU3HEHHBIX CUTYalUsAX, CBS3aHHBIX C XUMueH. B
nmporpamMme 1o XuMnum NpeIMETHBIC PE3YJIbTAThI IPCACTABJICHBI 11O roAaM U3y4YCHH.

K koniy o6yuyenus B 10 kiacce npeiMeTHbIE pe3yIbTaThl OCBOGHUS Kypca
«Opranuueckas XUMHsD» OTPaXKaroT:

c(OpPMHUPOBAHHOCTh TPEJCTABICHUNA O XHMHUYECKOW COCTABIISIIOIICH €CTECTBEHHO- HAYYHOM
KapTUHBI MHpa, pPOJIM XWMHH B T[IO3HAHWU SIBICHUH TNPUPOIBI, B (DOPMUPOBAHUH MBIIUICHUS U
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KYJIbTYpBI JINYHOCTH, €€ (PYHKIMOHATIHHON IPaMOTHOCTH, HEOOXOAMMOM Uil peHIeHUs] MPAKTHIECKUX
3a[a4 ¥ 9KOJIOTMYECKH 0OOCHOBAaHHOT'O OTHOIICHHUS K CBOEMY 3/I0pPOBBIO M IPUPOTHOM Cpejie;

BJIQJICHHE CHCTEMOM XMMMYECKUX 3HAHHUN, KOTOpas BKJIIOYAET: OCHOBOIOJAraloulfie MOHSITHS
(XMMUYEeCKUI  DJIIEMEHT, aToM, OJJIGKTPOHHas  O0OJIoYKa  aromMa, MOJIEKyJia, BaJCHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XUMHUUECKasi CBSI3b, CTPYKTypHas ¢opmyna (pa3BepHyTass U COKpaIleHHas),
MOJIb, MOJISIpHAsi Macca, MOJIAPHBIA 00bEM, YIJIEpOJIHBIA CKeneT, (yHKIHMOHANbHAas TpyIina, paaukal,
M30MEpPHsI, U30MEPBI, TOMOJIOTMUECKUN Psil, TOMOJIOIH, YIJIEBOAOPO/bI, KHCIOPOA U a30TCOAEPIKALIUE
COEIMHEHMS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COECIUHEHMS); TEOPUU U
3aKOHBI (TE€OpUsl CTPOEHHs opraHumdeckux BemecTB A.M. bByriepoBa, 3akOH COXpaHEHMsI MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXkKallue B
OCHOBE IMOHUMAaHUS MPUIMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM, (PaKTOJIOrMYECKHUEe CBEICHUS O
CBOMCTBAxX, COCTaBe, MOTYYEHHH U O€30MacCHOM HCIOJb30BAHUN BaKHEHIIMX OPraHUYECKHX BEIECTB B
OBITY U IPAKTHUUECKOH JEATEIbHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHU BBISBIATH XapaKTEepHbIE IMPU3HAKH MOHSTHUM, YCTaHABIMBATh UX
B3alMOCBSA3b, MWCIIOJIB30BATh  COOTBETCTBYIOIIME  IOHATHS IPU OINUCAaHUU COCTaBa, CTPOEHUS U
IIPEBPALLICHUI OPraHU4YECKUX COCIUHEHUN;

c(OpMHUPOBAHHOCTh YMEHUU HCIIOJIb30BATh XUMHYECKYI0 CHMBOJHMKY JJIsi COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEepHYTOH, COKpalleHHOW) (OopMysl OPraHMYECKUX BEIIECTB U
YpaBHEHUH XMMHUYECKUX PEaKIUi, U3TOTaBIMBATH MOJEIM MOJIEKYJ OpPraHMYECKHX BEIIECTB IS
WUTIOCTPAIIMM WX XUMHUYECKOT'O ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh, YMEHHUH YCTaHABIMBATh MPUHAIJICHKHOCTh HW3YYEHHBIX OPTaHUYECKUX
BEIIIECTB 10 UX COCTaBY U CTPOCHMIO K OIPENEIIEHHOMY KJlaccy/TpyIine COequHeHUH (yrieBOa0pOIbI,
KHUCJIOPOJI U a30TCOAEPIKAIINE COEINHEHNS, BBICOKOMOJIEKYJISIPHBIE COEAMHEHNS ), 1aBaTh UM Ha3BaHU
no cucrematuueckoii HomeHknarype (IUPAC), a Ttaxke NpUBOAUTH TpPHUBHAJIBHBIE Ha3BaHUS
OTJENbHBIX OPraHWYECKUX BEIIECTB (3TUJIEH, IMPONMWJIEH, AUETWIEH, 3TUJIEHIJIMKOJIb, TJIUIEPUH,
denon, hopmanbaeru, aleTanbAeri, MypaBbiuHasi KUCIO0Ta, YKCYCHAs KUCIIOTa, OJI€MHOBas KUCIIOTA,
CTeapuHOBAas KUCJIOTA, ITI0K03a, GPYKTO3a, KpaxMal, LeIi0103a, TIUIHH);

c(OpPMUPOBAHHOCTh yYMEHHsI OMNPEAENATh BHIbl XHMHUYECKOM CBS3M B OpraHUYECKHX
COCTMHECHUX (OJUHAPHBIC U KPATHEHIC),

c(OPMHPOBAHHOCTh YMEHUS MPUMEHSThH OJO0KEHUS TEOPUU CTPOCHUSI OPraHHMUECKUX BEIIECTB
A.M. BytnepoBa s 00BsICHEHUSI 3aBUCIMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH
COXPAHEHHUS MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepPH30BaTh COCTaB, CTPOCHUE, (PU3UUYECKUE M XUMHUYECKHUE
CBOMCTBA TUNMHMYHBIX MPEICTaBUTENIEH pPa3IMYHBIX KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, JTaH,
STUJIEH, TPONWJICH, aleTujeH, OyramueH-1,3, MerunOyramuen- 1,3, OEH30J, METaHOJ], 3TAHOI,
STUJICHIJIUKOJb, TJIHUIEpPUH, (EHOJ, aleTalbJeruj, MypaBbHHAas M YKCYyCHas KHCIOTBHI, TJIIOKO3a,
Kpaxmal, 1eJIJTI0103a, aMUHOYKCYCHas KUCIIO0Ta), WUTIOCTPUPOBATh FTEHETUYECKYIO CBA3h MEXy HUMHU
YpaBHEHUSMH COOTBETCTBYIOIIMX XMMHUYECKUX PEaKLU C UCIIOIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTE€pPU30BaTh HCTOYHUKHU YTIIEBOJAOPOJHOTO ChIpbs (HE(TB,
NOPUPOIHBIN Ta3, yroib), CIOCOOBI HMX MEpepaboTKH W TNPAKTHUYECKOE NpPUMEHEHHE INPOTYKTOB
nepepadoTKH;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIUMCICHHUS 10 XUMHYECKHMM YpaBHEHHUSM (Macchl,
o0bema, KOJMYEeCTBa MCXOAHOIO BEIIECTBA WM MPOAYKTa peakluu MO W3BECTHBIM Macce,
00BbeMy, KOJHMYECTBY OJIHOTO U3 MCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUW BIAJACTh CHCTEMOW 3HAHWUH OO0 OCHOBHBIX METOJaX Hay4YHOTO
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MO3HAaHUs, HUCHOJb3YCMbIX B XMMHUHU TPU HU3YUCHUU BCUICCTB U XUMHNYCCKHUX SIBJICHUH (HaG.HIOI[eHI/Ie,
HU3MCPCHHUEC, OSKCIICPUMCHT, MOI[GJII/IpOBaHI/Ie), HUCIIOJIB30BaTh CHCTCEMHBIC XHUMHYCCKUEC 3HAHUA HJIA
NPUHATHS PpEUIeHU B KOHKPETHBIX JKU3HEHHBIX CHUTYyalMsX, CBA3aHHBIX C BEHIECTBAMU M HX
MIPUMEHEHHEM;
c(OpPMUPOBAHHOCTh  YMEHHI co0moaaTh npaBWwjia  MOJb30BaHUS XUMHYECKON
Mocy/ol W JabopaTOpHBIM O0OpYAOBaHHEM, a TaK)Ke TMpaBwiIa oOOpalieHusi C BEIIeCTBAMH B
COOTBCTCTBHUU C HHCTPYKIHAMU 110 BBIIIOJIHCHUTO HaGOpaTOpHBIX XUMHUYCCKHUX OIIBITOB,
c(hOpMHUPOBAHHOCTH YMEHHIA IUIAHUPOBAThH 54 BBIIIOJIHATh ~ XUMHYECKUU
SKCIICPUMCHT (npeBpameHI/m OpTraHU4YCCKUX BCIUICCTB IIPU HArpCBaHWH, MOJYUYCHUC OTHUJIICHA U
HU3YUYCHUC €TI0 CBOI>'ICTB, KaUCCTBCHHLBIC PCAKIHUHN OPraHUYCCKHUX BCHICCTB, ACHATYpalud 6€.HKOB npu
HarpeBaHUM, LBETHbIE PEaKIMU OEIKOB) B COOTBETCTBUU C IMpaBWJIaMU TEXHUKH OE30MACHOCTH IpPU
oOpallleHud ¢ BellecTBaMU U JAOOpaTOpHBIM 00OpYyAOBAaHHMEM, MPEACTaBIATh PE3YyJIbTaThl
XUMHYECKOTO OJKCIepUMeHTa B (opMe 3aluCHh ypaBHEHUH COOTBETCTBYIOLIUX pEakUuid U
(dbopMyIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;
c(OpPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHIO,
MOJTy4aeMyIo U3 Pa3HbIX HCTOYHUKOB (CpelICTBAa MaccoBOil nH(popMmaiuu, HTepHET U ApyTUX);
c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATh MPaBUJIa SKOJOTUYECKH 1IeJIeCO00pa3HOTO TIOBEICHUS B
OBITY U TPYJIOBOW JEATEIHHOCTH B IIEJIIX COXPAaHEHUS CBOETO 370POBbS M OKPY>KAIOIIEH MPUPOIHOI
Cpellbl, OCO3HaBATh OMACHOCTh BO3JEWUCTBUS HAa >KUBbIE OPraHU3MbI ONPEECICHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAas cMbIcT nokazatens [TJAK (mpeaenpHO TOmMyCTUMOM KOHIIEHTpAIMH), TIOSCHATh Ha
IpUMEpax CIocOObl YMEHBIIEHUS M IPEeNOTBpAIEHUs] MX BPEJHOTO BO3ACUCTBUS HAa OpPraHU3M
YEJIOBEKa;
JJISL 06yqa101u1/1xc;1 C OrpaHUYCHHBIMU BO3MOXHOCTAMU 3J0POBbiA: YMCHUC IPUMCHATL 3HAHUA
06 OCHOBHBIX OOCTYIHBIX MCTOJAAX IMO3HAHUA BCHICCTB U XUMHNYCCKUX HBHGHHﬁ;
JUISL CJIETIBIX M CIIA0OBHIAIIMX OOYYaIOLIUXCA: YMEHHUE HCIOJIb30BaTh pelbeHO TOUYEUHYIO
cucreMy o6o3Hauenuii JI. bpaiins nys 3anmucu XxuMmudeckux Gopmyi

11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XUMHsD OTPaKaroT:
c(OPMUPOBAHHOCTh TMPEJCTABICHUA: O XHMHYECKOW COCTaBISIONICH eCTECTBEHHO-HAYUYHOM

KapTUHBI MUPA, POJIM XMMUU B TIO3HAHWUU SIBICHUH MPUPOABI, B (HOPMHUPOBAHUY MBIIIJICHHUS U KYJIbTYpPbI

JTUYHOCTH, €€ (YHKIIMOHAJIHHOW TPaMOTHOCTU, HEOOXOIUMOW MJisi pElIeHUs MPAKTUYSCKUX 3a1ad U

IKOJIOTHYECKH 0O0CHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpejie;

BJIAJICHUE CHUCTEMOW XMUMHUYECKUX 3HAHWH, KOTOpas BKJIOYAET: OCHOBOMOJIATAIONIUE TOHATHS
(XMMHYECKHUH 3JIEMEHT, aTOM, U30TOII, S-, p-, d- JIIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIDHBIA O0BEM, BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEICHb OKUCIEHUS, XUMHYECKas CBS3b
(koBajieHTHAs, MOHHAs, METAJUTMYECKasi, BOAOPOJAHAS), KPUCTAIUIMUECKAsT PEIIETKA, THIThI XUMHUUYECKHX
peaKkuuii, pacTBOp, JJIEKTPOJMUTHI, HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAS IJUCCOLUALMSA, OKHUCIIUTEIb,
BOCCTAHOBUTEJb, CKOPOCTh XMMUYECKON peaKI[ui, XUMUYECKOE PAaBHOBECUE); TEOPUHU U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON auccounanuu, nepuoanueckuid 3akoH . 1. Menaeneesa, 3aKOH COXpaHEHUS MaCChl
BEILIECTB, 3aKOH COXPAHEHMs U MPEBPAIICHUS SHEPIUHU MPU XUMHUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SI3BIK XUMHUHM, MHUPOBO33PEHUYECKHE 3HAHUA, JIeKAlUM€e B OCHOBE IMOHMMAaHUS
MPUIMHHOCTH M CHCTEMHOCTH XUMUUYECKHX SIBJICHUH, (DAKTOJOTMUECKHE CBEJICHUS O CBOMCTBAX, COCTABE,
MOJy4YeHUH U O€30MacHOM HCIIOJIb30BAHMHM BAXKHEWIIMX HEOPTaHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU EeSATEIbHOCTH YEI0OBEKA;



17

c(hOPMUPOBAHHOCTh YMEHHU BBISBISTH XapaKTepPHBbIC TMPU3HAKH TOHSTH, YCTaHABIMBATH WX
B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS IPU OMUCAHUN HEOPraHMYECKUX BEIIECTB U UX
MPEBPAILICHUI;

c(OpPMUPOBAHHOCTh YMEHHM HCMOJIb30BaTh XMMHUYECKYIO CHUMBOJHUKY JUIS COCTaBieHHS (HOpMyI
BEIIECTB W YPaBHCHWH XWMHUYECKHX peaknuid, cuctematudeckyro HomeHkinarypy (IUPAC) wu
TPUBHAJIbHBIC Ha3BAaHUS OTAEJbHBIX HEOPTaHWYECKUX BEILECTB (yrapHbIH Ia3, yIIeKUCIbIH ra3, aMMHUak,
raméHasi U3BeCTb, HeTaléHasi U3BECTh, MUTHEBASI COJlA, TUPUT U JPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUH OINpPEAENsATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XUMHYECKOH CBsi3u (KOBaJCHTHAs, HOHHA,
MeTaJuIM4ecKasi, BOJOPOAHAs) B COSAMHEHUSAX, TUIl KPUCTAIIMYECKON PEIIETKH KOHKPETHOrO BEIIeCTBa
(aTomMHasi, MoOJEKyJsgpHasi, HOHHAas, MeETaJNIMYecKas), XapakTep Cpeabl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHHIA;

c(OpMUPOBAHHOCTh YMEHHH yCTaHABIMBATh MPHHAJICKHOCTh HEOPraHMYECKHUX BEUIECTB MO HUX
COCTaBy K OINpeAeNEHHOMY KIIacCy/TpyIile COeAMHEHUH (TMpOCThie BEIIeCTBA — METAUIBl U HEMETaJlIbl,
OKCH/JIbI, OCHOBAHHSI, KUCIIOTHI, aM(POTEPHBIE TUPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PAaCKpBIBATh CMBICI Tepuoanyeckoro 3akona J[. M. MenpaeneeBa u
JIEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIOILYIO0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DyHKIINY;

c(hOpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE AaTOMOB XHUMHUYECKUX
aneMeHToB 1—4 mnepuonos Ilepuomndeckoit cucrembl xumuueckux snemMeHtoB /[l M. Menneneena,
UCIIONIb3Ysl TOHATHS «S-, P-, d-dJEKTPOHHBIE OPOUTAIN», «IHEPreTHUUECKUE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMMYECKHUX 3JEMEHTOB M HMX COCJUHEHHWI MO mepuonaM u
rpynnam [lepuoanueckoit cuctemsl xumudeckux 3neMeHToB 1. 1. Menneneena;

c(hOPMHUPOBAHHOCTh YMEHUW XapaKTEpPH30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWMCTBA
HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJTBEPXIATh CYIIECTBOBAHME T'€HETHUYECKOM CBSI3HU
MEXIy HEOPraHWYeCKHMMHU BEIIECTBAMU C TOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX
peaKLuii;

c(hOpPMUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATh XUMHUECKHUE PEAKIINH 0 PA3IMYHBIM MMPU3HAKAM
(uucy M coCTaBy pearupyroulMxX BEIECTB, TEIUIOBOMY 3(@eKkTy peakuuu, U3MEHEHHIO CTerleHeu
OKHCJICHHUS AJIEMEHTOB, 00OpaTUMOCTH PEAKIINH, YUaCTUIO KaTallu3aTopa);

c(OPMUPOBAHHOCTh YMEHHI COCTaBISATh YpaBHEHHUS pEaKUui pa3IUYHbIX THUIIOB, IMOJHBIE U
COKpalIEHHbIE YpaBHEHUS peaklMii HOHHOTO OOMEHa, YUHMTHIBAsl YCIOBHS, NMPU KOTOPBIX 3TU PEAKIHH
UIYT J10 KOHIA;

c(OpPMUPOBAHHOCTh YMEHHI TPOBOJUTH PEAKIHUU, IOATBEPXKAAIOIINE KAueCTBEHHBIM COCTaB
pPa3IMYHBIX HEOPTaHMYECKUX BEIIECTB, PACMO3HABATH OINBITHBIM NYTEM HMOHBI, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpPaX HEOPTaHUYECKUX BEUIECTB;

c(OpPMUPOBAHHOCTh YMEHHM PACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIMii
MIOCPEACTBOM COCTaBIIEHUS AJIEKTPOHHOTO OajlaHCa 3TUX PEaKLIUid;

c(OPMUPOBAHHOCTh YMEHHH OOBSICHATH 3aBHUCHUMOCTH CKOPOCTH XHUMHUYECKOW peakluH OT
pa3nuyuHbIX (AKTOPOB; XapaKTep CMEIEHUS XMMHUYECKOTO PaBHOBECHS] B 3aBHCHMOCTH OT BHEIIHETO
BozaeiictBus (mpuniun Jle [larense);

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHUYECKHE MPOIECChI, JIeKAIIUE B OCHOBE
MIPOMBIIIIJICHHOTO TOTYYeHHsI CEPHOM KUCIIOTHI, aMMHUaKa, a Takke cHOpMHPOBAHHOCTH MPEACTABICHUI
00 O0IIMX HAYYHBIX MPUHIIUIIAX U YKOJIOTHYECKUX MPOoOIeMax XUMHUECKOTO MPOU3BOCTBA,

c(hOpPMUPOBAHHOCTh YMEHHI MPOBOIUTH BBIUMCIICHHSI C UCIIOIH30BAHIUEM TIOHATHS «MACCOBASI IOJISI
BEIIECTBA B pacTBOPE», 00OBEMHBIX OTHOLIECHHUI ra30B MPU XUMHUUYECKUX PEAKIUIX, MAcChl BEIIECTBA MU
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00bEMa ra3oB M0 W3BECTHOMY KOJHMUYECTBY BEIECTBA, Macce MM 0O0BEMY OJHOTO M3 YYaCTBYIOIIUX B
peaKIMM BEUIeCTB, TEIJIOBOrO 3(PQeKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHs] MAacChl BEIIECTB,
MIPEBpALCHUS U COXPAHEHUSI SHEPTUU;

c(hOPMHUPOBAHHOCTh yMEHHUH COONIOAATh TpaBUjia IIOJH30BAHHMS XUMHUYECKOW TMOCYAOH |
abopaTOpHBIM 00OpPYAOBaHUEM, a TaK)XKe NpaBuiIa OOpaIieHUs C BEIIECTBAMH B COOTBETCTBHHU C
MHCTPYKLHSIMHU IO BBITOJHEHUIO JTa00PaTOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUI MJIAHUPOBATH U BBHIMOJIHATh XUMUYECKUN IKCIIEPUMEHT (Pa3IOKEeHHE
IIEPOKCHJIA BOAOPOAA B MPUCYTCTBUM KaTajau3aTopa, OIPENEICHHE CpEeAbl pPacTBOPOB BELIECTB C
MOMOIIBI0 YHUBEPCAIBLHOTO WHAMKATOPA, BIMSHHE PA3IWYHBIX ()aKTOPOB HA CKOPOCTh XMMHUYECKOM
peaxiuu, peakiiui HOHHOTO 0OMEHa, Ka4eCTBEHHbBIE PeaKINK Ha Cylb(]at-, kapOoHAT- U XJIOPUI-AaHUOHBI,
Ha KaTMOH aMMOHHUS, pElIeHHE AKCIEePUMEHTaIbHBIX 3a/1a4 1o teMaM «Metamnbs» u «Hemeramib») B
COOTBETCTBHUH C MpaBWJIaMU TEXHUKH O€30MacHOCTH MpHU OOpAIlEHUH C BEIIECTBAMH U J1a0OpAaTOPHBIM
00opy/i0BaHUEM, MPEACTABIATh PE3yIbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3allucu ypaBHEHHM
COOTBETCTBYIOIIMX peakluil U GopMyJINPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

cOPMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aHAIU3MPOBATh XUMHYECKYI0  WH(OPMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX UICTOYHUKOB (CPEACTBA MACCOBOM KOMMYHUKaLMK, IHTEpHET U Apyrux);

c(hOpPMUPOBAHHOCTh YMEHHUI COOIIOAATh MpaBWIa SKOJIOTHYECKH IEJIeCO00pa3HOTO TOBEICHUS B
OBITY W TPYJOBOHW JAEATEIHHOCTH B IENSAX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYKAIOMIEH MPHUPOIHOM
Cpelbl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHUS HA JKUBBIE OPraHU3MbI OMPEIEIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazatens [IJIK, moscHATe Ha mpumepax crnocoObl YMEHBIIEHUS U MPEeIOTBPALICHHUS HUX
BPEIHOT0 BO3/ICHCTBUS Ha OpraHU3M YeJIOBEKa;

U 00YYaromMXcsi ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSIMU 3/10POBbS: YMEHUE MPUMEHATh 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHHIA;

JUIS CJIETIBIX W CIA0OBHUIANIMX OOYYaIOIUXCS: YMEHHE HCIOIb30BaTh pPelbeHO-TOUCUHYIO
cucreMy o0o3HaueHuit JI. bpaiiss 1uist 3anucu XumMuueckux Gopmy.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Bcero | KoJs-Bo yacos JyeKkTpoHHbIe (L poBbHIE
n/m | NporpaMmsl o0pa3oBaTe/ibHbIE PeCypPChI
Komnr. [Ipakr.
pabotsr | pador
bl
Paznen 1. TeopeTnueckue 0CHOBBI
OpPraHu4ecKoi XuMUM
1.1 IIpeamer opraHM4ecKoil XUMHH. 3 bubmmoreka [IOK
Teopust cTpoeHUsT OpTaHUYECKUX https://myschool.edu.ru/
coequHenunii A. M. Bytneposa
Ntoro no pazgeny 3
Paznen 2. YrieBomxopoabl
2.1 [IpenenbHbIe YIIeBOAOPOIBI — 2 but6mmoreka [IOK
QJIKaHbI https://myschool.edu.ru/
2.2 HenpenenbHbie yrieBogopoibL: 6 1 bu6mmoreka [IOK
QJIKCHBI, AJIKAIMEHBI, ATKUHBI https://myschool.edu.ru/
2.3 ApOMaTHYECKUE YTIIEBOIOPOIbI 2 bubmnorexa [JOK
https://myschool.edu.ru/
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2.4 | IIpuponHblE HCTOUHUKH 3 1 bubmmoreka [IOK
YTJIEBOJIOPOJIOB M MIX IepepaboTKa https://myschool.edu.ru/
Hroro no pazageny 13
Pa3pnen 3. Kucaopoaconep:xamue 3
OpraHuyecKye coeMHEeHHUs!
3.1 Cnuprel. ®enon 3 bubmmoreka [JOK
https://myschool.edu.ru/
3.2 | Anpnerunbl. KapOOHOBBIE KHCIIOTHI. 7 bubmmoreka [JOK
CnoxxHbIe A(OUPBI https://myschool.edu.ru/
33 YraeBobl 3 bubmuorexa [JOK
https://myschool.edu.ru/
Htoro no pazneny 13
Pa3znen 4. Azorconeprkaniue
OpraHnyecKue coeIMHeHus!
4.1 AMuHBI. AMMHOKUCIIOTHI. benku 3 bubnuoreka ITOK
https://myschool.edu.ru/
Wroro no pazpeny 3
Pa3znea S. BoicokomoJieKkyJIsIpHbIEe
coeMHEeHHUsI
5.1 ITnactmaccel. Kayuayku. Boiokna 2 bu6mmoteka LIOK
https://myschool.edu.ru/
Hroro o pazaeny 2
OBILIEE KOJIMYECTBO YACOB 34 2
[10 ITPOT'PAMME
TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC
Ne | HammeHoBaHMe pa3/iesioB U Bcero | Koa-Bo uacon JyieKTpOHHBIE (HU(POBBIE
n/m | TeM NPorpamMmMbIl oOpa3oBaTe/ibHbIE pecypchl
Konr. Ipaxkr.
paboTEl | PadoThI
Pa3nen 1.TeopeTnueckue 0CHOBBI
XHMHHU
1.1 | Ctpoenue aToMOB. | 3 bubmmoreka [IOK
[lepmonuueckuit  3akOH | https://myschool.edu.ru/
Ilepnonnueckas cucrema
XAUMUYeCKuX 3yemeHToB . U.
MenpeneeBa
1.2 | Crpoenue BemiecTa. 4 bu6mmoreka [IOK
. Mmuoroo0pa3ue BelecTB https://myschool.edu.ru/
1.3 | Xumuueckue peakiuu 6 1 1 bu6mmoreka [IOK
https://myschool.edu.ru/
HToro no pasgeny 13
Paznen 2. Heoprannueckasi
XUMHS
2.1 | Metamisl 6 1 1 bu6mmoreka [IOK
https://myschool.edu.ru/
2.2 | Hemeramisl 9 1 bu6mmorexa [IOK
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https://myschool.edu.ru/

2.3 | CBs13b HEOPraHUYECKUX U 2 bubmmoreka [JOK
OpPraHUYECKUX BEIIECTB https://myschool.edu.ru/
Hroro no pazueny 17
Pa3zgen 3.XumMus u :Ku3Hb

3.1 | XuMus 1 )XU3Hb 4
Hroro mo pazaeny 4 bubmuoreka [JOK

https://myschool.edu.ru/
Htoro no pazageny
OBIIEE KOJIMYECTBO 34 2 2
YACOB I10 ITPOTPAMME

IHOYPOYHOE IIVNTAHUPOBAHME 10 KJIACC

Ne Tema ypoka KosnuecTBo 4acoB Hara DJIeKTOHHBbIE
U3yuyeHHs1 | 00pa30BaTEIbTHBI
n/n Bcero | Kontp. | IIpakrt ¥ P e pecypebi
padoThl | padoThI
1. | [IpeameT opranuveckoit ceHTs0ps | bubmmorexa [JOK
XUMHH, €€ BO3HUKHOBEHUE, https://myschool.ed
pa3BUTHE, 3HAYCHUE u.ru/
2. | Teopus CTPOCHUS ceHTs0ps | bubmmorexa [JOK
OpPraHMYECKUX COCAUHEHHH A. https://myschool.ed
M. bytnepoBa, ee OCHOBHBIE u.ru/
MOJIOKCHHUS
3. | IlpeacraBnenue 0 ceHta06pp | bubmmorexa [IOK
KJIacCU(PUKAIMKA OPTaHUIECKUX https://myschool.ed
BEIIECTB. Howmenknarypa u.ru/
(cucremaTudeckas) "
TPUBUAIBHBIE Ha3BaHUS
OpPTraHUYeCKUX BEIIIECTB.
Wuerpykrax no  OT. JIO.
MonenupoBanne MOJIEKYJT
OpPraHUYECKHX BEILIECTB.
4. | AnkaHbl: COCTaB U CTpPOEHUE, ceHts10pp | bubmmoreka [JOK
TOMOJIOTHYECKHH PSIJI. https://myschool.ed
u.ru/
5. | MeraH u 3TaH — npocreinnme okTs10pp | bubmmorexa LJOK
MIPEICTAaBUTENH AJIKAHOB https://myschool.ed
u.ru/
6. | AJKEHBI: COCTaB U CTPOCHHUE, okTs10pp | bubmmotexa LJOK
CBOMCTBA. DTHJICH U MIPOIHIICH https://myschool.ed
— npocTenume u.ru/
NPEJCTaBUTENN ATKCHOB
7. | Ilpaktnueckas paboTa 1 okTs0ps | bubnmoreka [JOK
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Nel.Ilonyuenune aTuiieHa u

https://myschool.ed

M3Y4YECHHE €ro CBOMCTB. u.ru/

8. | Ankamuensl. byramuen-1,3 wu OKTSOPH bu6mmoreka [IOK
mMeTunoyTanuen-1,3. https://myschool.ed
[TomyyeHue  CHHTETHUYECKOTO u.ru/
Kay4yKa U pe3UHbI

9. | AJKUHBIL: COCTaB u HOSIOpB bubmmoreka [JOK
0COOEHHOCTH CTpOEHUS, https://myschool.ed
TOMOJIOTUYECKHU I pan. u.ru/
AlleTuneH —  MPOCTEUIHI
MPEJICTABUTENb AJTKHHOB

10 | Boluucinenue 1o ypaBHEHUIO HOSIOPb bubmmoreka [IOK
XUMUYECKON PeaKIuu https://myschool.ed

u.ru/

11. | Apensl: ©OeH301 ¥ TOJYOIL. HOSIOPb bubmmoreka [IOK
TOKCHYHOCTH apEHOB. https://myschool.ed

u.ru/

12. | 'enetnueckas CBSI3b HOSIOpB bubmmoreka [JOK
YTJIEBOJIOPOIOB, https://myschool.ed
MPUHAICKANINX K Pa3InIHBIM u.ru/
KJ1accam

13. | IIpupoaubie HMCTOYHHUKHU nexkabpr | bubmmotexa [JOK
YTJIEBOIOPOAOB:  MPUPOIHBIN https://myschool.ed
ra3 W TIOMYTHbIE HEQPTIHbBIE u.ru/
ra3el, UuacTpykTax no OT.JIO.

KauecTtBeHHOE€  ompezerneHue
yriaepoga ¥ BOAOpOAa B
OpPraHMYECKUX BEIIECTBAX

14. | IIpupoaHbie HMCTOYHHUKHU nexkadpr | bubmmotexa [JOK

yIJI€BOAOPOAOB: HEPTh., €e https://myschool.ed
MIPOMCXOXKICHHE. CrocoOsl u.ru/
nepepadoTKu HEPTH.
Nucrpykrax mno OT. JIO.
O3nakomiieHHe ¢ oOpa3namu
IJIaCTMACC, KayuyyKOB, PE3UHBI
Kamennsrit yIOJlb.
Nuctpykrax mno OT. JIO.
MopenupoBanue MOJEKYII
YTJIEBOIOPOOB U
raJIOTeHONPON3BOIHBIX.

15. | KonrponsHas pabora Nel mo 1 nexadbpp | bubmmuoreka [[JOK
paszueny: ««YTJIEBOIOPOIbD) https://myschool.ed

u.ru/

16. | O6obuienue U nexkabpp | bubmmoreka LIOK
cHUCTEeMaTu3alus 3HaHUM 110 https://myschool.ed
pazaeny: «YTiaeBoJI0pOoaby. u.ru
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17. [IpenenbHble  OHOATOMHBIE STHBAPb bu6mmoreka [IOK
CIUPTHI: METAaHOJI M 3TaHOJL https://myschool.ed
Bonopoanas CBS3b. u.ru/
Wuerpykrax no  OT. JIO.

["'opeHne cnupToB

18. | MHoroaroMHbIe CITUPTHI: STHBAPb bubmuorexa [JOK
STUIICHTIIMKOIh ¥ TIUIEPHUH. https://myschool.ed
Nuctpykrax mo  OT.JIO. u.ru/
BzaumopeiictBue rimiepuHa c
rugapokcuaoM meau (11).

19. | denon: cTpoeHHE MOJEKYJIIbI, STHBAPb bubmuorexa [JOK
duznyeckue W XUMHUYECKHE https://myschool.ed
CBOMCTBA, MPUMEHEHHE u.ru/

20. | Ampaerunpl: hopManbaeTUI U deBpain bu6mmoreka [IOK
areTanbIeT U . AleToH. https://myschool.ed
Nuctpykrtax mo  OT.JIO. u.ru/
KauecTBennsbie peakuuu
QJIBJICTUIOB

21. | OMHOOCHOBHBIC  TIpENETbHBIE deBpans | bubmmorexa [JOK
KapOOHOBBIC KHUCJIOTHI: https://myschool.ed
MypaBbHHAs U YKCYyCHasI u.ru/

22. | Ilpaktuueckas padora Ne2 deBpans | bubmmorexa [JOK
CpoiicTBa pacTBOpa YKCYCHOM https://myschool.ed
KHCJIOTBI. u.ru/

23. | CreapuHOoBass ¥  OJICMHOBas deBpans | bubmmorexa [JOK
KHUCIIOTHI, KaK MpPeICTaBUTENN https://myschool.ed
BBICHIMX KapOOHOBBIX KHCIIOT u.ru/

24. | Mputa Kak COJM  BBICHIUX MapT bubmuorexa [JOK
KapOOHOBBIX  KHCJIOT,  HX https://myschool.ed
MOIOLLIEE IENCTBUE. u.ru/

25. | CrnoxHbIe 3¢upsI KaK MapT bubmuorexa [JOK
IIPOM3BOIHBIC KapOOHOBBIX https://myschool.ed
KACIOT. [MApONH3 CIOXKHBIX u.ru/
3¢upoB

26. | Kupsr: TUIPOJIN3, MapT bubmmoreka [JOK
MpUMEHEHHEe, OHOJoTHYeCKas https://myschool.ed
POJIIb JKUPOB u.ru/

27. | YrneBoasl: COCTaB, MapT bubmmoreka [IOK
kinaccudukanus. Baxuaeimme https://myschool.ed
IPEJCTaBUTEIN: TJII0K03a, u.ru/
bpykTOo3a, caxapo3a

28. | KpaxmMan wu mnemwiono3a Kak amnpenb bubmuorexa [JOK
IPUPOHBIE MTOJTUMEPHI. https://myschool.ed

u.ru/

29. | KontponbHas pabora Ne2 mo 1 amnpeb bubmuoteka [JOK
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pazeny: https://myschool.ed
«Kucnopozaconepxarue u.ru/
OpPTaHHYECKUE COCTUHEHUS

30. | OGmas XapaKTEePUCTUKA 1 amnpeb bubmmoreka [JOK
a30TCOICPIKAIINX https://myschool.ed
OPTaHWYECKUX  COCAMHCHHU. u.ru/
AMUHBI: METUJIAMHUH U aHUJIMH

31. | AMHUHOKHCIIOTBI Kak 1 arnpenb bubmuorexa [JOK
am(oTepHble  OpraHUYECKHE https://myschool.ed
COETMHEHUS, ux u.ru
OMOJIOTHYECKOe 3HA4YCHHE.

IMenTnaer

32. | benku Kak MIPUPOAHBIE 1 Mait bubmuorexa [JOK
BBICOKOMOJIEKYJISIPHBIE https://myschool.ed
COEIMHEHUSI u.ru/

33. | OCHOBHBIC TIOHSTHUS XHUMHUHU 1 Mai bu6mmoreka [IOK
BBICOKOMOJIEKYJISIPHBIX https://myschool.ed
COEIMHEHUN. u.ru/

34, OcHOBHBIE METOJBI CHHTE3a 1 \aii Bu6morexa LIOK
BBICOKOMOIJICKYJISAPHBIX https ://myschool.ed
COEIIMHEHUH. ITmactmaccel, wru/
Kay4yKH, BOJIOKHA
O01Iee KOIMYECTBO 4YacoOB II0 34 ) )
nmporpaMme

MNOYPOYHOE ITIJIAHUPOBAHHE 11 KJIACC
Ne Tema ypoka KoanuecTBo 4acoB Hdara DJIeKTOHHBbIE
w/n Beero | Komp. | Ipakt U3y4eHusi | 00pazoBaTeJbTHBI
PaGotbl | paGoThI ¢ pecypenl
1. | XuMH4uecKuil 3JieMeHT. ATOM. 1 CEHTSAOPH BH6H.HOTeKa LOK
DNeKTPOHHAs KOH(UTyparus https://m.edsoo.ru/
59c112ee
aTOMOB
. bu6mmoreka [IOK
2. | lleppognueckuii  3aKOH U 1 CEHTSIOph hitos://m.edsoo.ru/
[epuonnueckas cucrema P 1 69 i ’
57¢c01
XuUMu4deckux 3nemenToB [ .
MeHnpaeneeBa, HX CBA3b C
COBPEMEHHOM Teopuen
CTPOCHHS aTOMOB
3 3aKOHOMEPHOCTH  U3MEHEHUs 1 CEHTAOpb bubmmorexa LIOK
' o https://m.edsoo.ru/f
CBOICTB XUMHECKUX 468927
DJIIEMEHTOB W HMX COCJIMHEHUN
0 Tpynmam ¥ TepuojaM.
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3HaueHue [IEPUOUYECKOTO
3aKOHA u CUCTEMBI
XAUMUYecKux saemeHtoB J[.U.
Meuneneena B pa3BUTHH
HayKH

bu6mmoreka [IOK
4. | Crpoenue BELIECTBA. CEHTAOpb .
XuMuueckasi CBA3b, €€ BH[IbI; https://m.edsoo.ru/
; AR 5a8072af
MEXaHU3MBbI o0pa3oBaHUs
KOBAJICHTHOM CBSA3HU.
Bopopoanas cBsi3b
bubnnorexka [HOK
5. | BaneHnTtHOCTS. OKTSIOpb .
DIEKTPOOTPUIIATETHHOCTb hitps://m.edsoo.ru/
POOTPHIL ' 3d2ca093
Crenenn OKHCJICHHUS.
BemectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUSI
bu6mmoreka [IOK
6. | IlonsTne 0  JUCHEPCHBIX OKTSIOpb
- 1 PUM H https://m.edsoo.ru/
) da2c¢70e4
KOJUTOUTHBIC PacTBOPBHL.
MaccoBast HOJsI BellecTBa B
pacTBope
bu6mmoreka [IOK
.| Kna Ka K
7 HOMZ;I;I:J?:T u;/m " OKTAOPE https://m.edsoo.ru/
yp 5 bf9e108d
HEOPTaHMYECKUX COCAMHECHUN.
['eneTnueckas CBS3b
HEOPTaHUYECKUX BEIIECTB,
Pa3IUYHBIX KJIACCOB
8. | Knmaccudukanus XuUMHUECKHX okTsI0ps | bubnmoreka [JOK
peakuuii B HEOPraHWYECKOU U https://m.edsoo.ru/
OpTraHWYECKOW XUMHUHU. 3aKOH bfYe108d
COXPAaHEHUSI MAaCChl BEIIECTB;
3aKOH COXpaHEHHUS u
MPEBpaICHNs] JHEPTrUu  IMpHU
XUMHYECKHUX PEaKIHIX
Bbu6nmuoreka [JOK
9. | Cxopocth peaKIuu. HOSIOPH )
OB bATHMLLE S https://m.edsoo.ru/
P P ' 8fad2942
XUMHUYECKOE PABHOBECHE
bubmmoreka [JOK
10. | IIpaktuueckass pabora Ne 1. HOSIOPH 1
https://m.edsoo.ru/
«BnusHue pa3IMYHbIX
5a8072a
bakTopoB Ha CKOPOCTh
XUMHYECKOU PEAKIIUN»
bu6mmoreka [IOK
11. | Dnekrponutuyeckas HOSIOPb
necommamin.  Tomsme o https://m.edsoo.ru/
AMCCOTITATITL. 3d2¢a093

BOIopoHOM Tokazarene (pH)
pactBopa.MucTpykTax mo OT.
JIO.  Ompenenennie  cpenbl
pacTBOpOB BELIECTB C
MOMOIIBI0  YHHUBEPCAJIBHOTO




25

MHIUKaTtopa Peakunu moHHOTO
obmena. Muctpykrax mo OT.
IIpoBeneHue peakuyii HOHHOTO

oOmeHa IMaaponus
OpPTaHHYECKHUX u
HEOPraHMYECKUX BEIIECTB
12. | OxkucIUTEIBHO- HOSIOPH }}13 H6H,HOTeKa HOK
ttps://m.edsoo.ru/
BOCCTAaHOBUTEJIbHBIE PEaKIIUU. Rc66b12a
[TonsitTue 00  »iekTposn3e
pacIUIaBOB U PacTBOPOB coJiei
13. | KontponsHass  pabota 1O 1 nexadpb hBH6J_mOTeKa LOK
ttps://m.edsoo.ru/e
pazneny «Teopernyeckue 167635b
OCHOBBI XUMUWY
bu6mmoreka [IOK

14. | Metamiabl, HX IIOJOKEHHE B nexadpb hitos://m.edsoo.ru/

[Tepuoamueckoit CUCTEME p d ' ’
a2c70e4

XAMUYECKUX 3jieMeHToB J[. U.

MeHnzneneeBa M OCOOEHHOCTH

cTpoeHusi aromoB. OOmwue

buznveckue CBOMCTBa

METAJIJIOB

15. | CrnaBbl METaJUIOB. nexadbpp | bubmmuoreka [[JOK
DIEKTPOXUMUICCKUN pAan https://myschool.ed
HaIpsHKEHUN METaJJIOB u.ru/

16. | Xumuueckue CBOMCTBa nexadbpp | bubmmoteka [JOK
BAKHEUIINX METaJIIOB https://myschool.ed
(matpuii, Kanui, KaJbIHH, u.ru/
MarHui, ajJlOMUHHA) H UX
coenMHeHUN. MHCTpyKTax 10
OT. JIO.B3aumoneiictBue
TUAPOKCUAA  ATIOMUHHS  C
pacTBopamMu KHCIIOT u
IEJI04ei

17. | XuMuueckue CBOWMCTBa Xpoma, SIHBApb Bbu6nuoreka [JOK
MEIU U UX COEIUHEHUN https://myschool.ed

u.ru/

18. | XuMudeckue CBOMCTBA ITMHKA, SIHBAPb Bbu6nmuoreka [JOK
Kenesa W HMX COSAUHEHUH. https://myschool.ed
HUuctpykrax mno OT. JIO. u.ru/
KavecTBeHHBIE peakuuu Ha
MOHBI METAJLJIOB

19. | [Ipaktuyeckass pabora Ne 2. SITHBAph bubmmoreka [JOK
"Pemenne https://myschool.ed
OKCIIEPUMEHTAIBHBIX 3a/1a4 I10 u.ru/
teMe «Metayub"

20. | Hemeramnpl, uX TMOJIOXCHUE B deBpans | bubmmorexa [JOK
[lepnoanueckoit CUCTEME https://myschool.ed
XuMudeckux anemenToB [ W. u.ru/
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Menneneesa u 0COOECHHOCTH
CTPOEHHS aTOMOB

21. | ®usnueckue CBOICTBa deBpans | bubmmorexa [JOK
HEMETAJIOB. Annorponus https://myschool.ed
HEMETauIoB  (Ha  TpuUMeEpe u.ru/
KHucnopona, cepsl, dochopa u
yriIepoia)

22. | XuMHYECKHue CBOMCTBa deBpans | bubmmorexa [JOK
TaJIOTEHOB, Ceppl M  HX https://myschool.ed
COEIMHEHUN u.ru/

23. | XuMHuyecKkue CBOWCTBa a3oTa, deBpans | bubmmoreka [IOK
dochopa u ux coenuHeHUH https://myschool.ed
Nuctpykrax o OT. JIO. u.ru/
KauecTBeHHBIE peaknu Ha
AQHWOHBI U KATHOH aMMOHUS

24. | XuMHueckue CBOIICTBa MapT bubmuorexa [JOK
yIaepoaa, KpeMHus U HX https://myschool.ed
COEIMHEHUN u.ru/

25. | Illpumenenue BOKHEHIIINX MapT bubmuorexa [JOK
HEMETAJJIOB U UX COEMHEHUN https://myschool.ed

u.ru/

26. | O000ImEeHne u MapT bu6mmoreka [IOK
CUCTEMATHU3alMsl 3HAaHUM 1O https://myschool.ed
TEeMe «HemeTamib. u.ru/
Brrunicnenuss mo ypaBHEHUSM
XUMHUYECKUX peakuuii U
TEPMOXUMHUYECKHUE PACUETHI

27. | IIpaktuyeckas pabota Ne 3. MapT bubmmoreka [IOK
«Pemenue https://myschool.ed
OKCIIEPUMEHTAIBHBIX 3a/1a4 I10 u.ru/
teme "Hemeramisl'"»

28. | Kontpombnas  pabora 1o 1 amnpeb bubmuorexa [JOK
TeMaM «Meramibn u https://myschool.ed
«Hemeramnbn u.ru/

29. | Heopranunueckue u anpenb bubmuorexa [JOK
OpraHMYECKHE KHMCJIOTBI. https://myschool.ed
Heoprannueckue u u.ru/
OpraHU4YeCKHe OCHOBAHUS

30. | AMdoTepHbIe HEOpraHHYECKUE amnpelb bubmmoreka [JOK
U OpraHWYEeCKHE COCIUHCHHS. https://myschool.ed
I'enernyeckas CBSI3b u.ru/
HEOPraHMYECKUX u
OpPTaHMYECKUX BEIICCTB

31. | Pomp xumum B obecnedeHuU amnpelb bubmmoreka [JOK

9KOJIOTHYSCKOH,

https://myschool.ed
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HSHEPreTUYECKOW U MHUIIEBOM u.ru/
0e30MacHOCTH, pa3BUTHHU
MEJULIUHBI
32. | [IpencraBnenuss 00  oOmmX 1 Mai bubmmoreka [JOK
Hay4HbIX MIPUHITATIAX https://myschool.ed
MPOMBILIUIEHHOTO  TOJy4YEeHHS u.ru/
BAKHEUILNX BELIECTB
33. | YUenoBek B MHpE BEIIECTB H 1 Mait bubmuorexa [JOK
MaTepHajoB https://myschool.ed
u.ru/
34. | Xumus 1 310pOBbE YEIOBEKA 1 Mai bu6mmoreka [IOK
https://myschool.ed
u.ru/
O0111ee KOJIMYECTBO YaCOB 10 34 2 3
nporpamMme
IIpoBepsiemble TPeOOBAHUSA K Pe3yJbTATAM OCBOCHUSA
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMbl
10 kaacc
Kon IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTAThl 0CBOCHUS OCHOBHOM
MPOBEPAEMOro o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o0mero oopa3oBaHus
pe3yJabTara
1 Teopernyeckre OCHOBBI OPraHMYECKON XUMUU
1.1. ChopMupoBaHHOCTh MPEACTABICHUNA O XMMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-
Hay4HOW KapTUHBl MHUpa, pPOJM XUMUU B TO3HAHUM SBJICHUH MpPUPOJBI, B
(GOpMUPOBAaHUM MBIIUICHUST ©  KYJbTYpbl JIMYHOCTH, €€ (YHKIHMOHAIHHOU
IPaMOTHOCTH, HEOOXOIMMOM ISl pelleHHs MPAaKTUYECKHX 3a7ad M 3KOJOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie
1.2. Brnanenue cucteMoil XUMHUYECKHX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIOIINE
MOHATHS (MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, CTENEHb OKHCJICHMS,
XUMHYECKas CBA3b, MOJIb, MOJISIpHAsI Macca, MOJIIPHBIA 00bEM, YIIIEpOJHBINA CKEJIeT,
(GyHKIMOHANBPHAS TPYMIA, PaauKal, U30MepHus, U30MEpbl, TOMOJIOTHYECKHN ps,
TOMOJIOTH, YIJIEBOJIOPOIBL, KHCJIOPOJI- W  a30TCOJAEpPIKAIUE COEAUHEHUS,
OMOJIOTMYECKH aKTHBHBIC BEIIeCTBA (yTICBOJBI, KUPBI, OCTKHU), MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHHUS); TEOPUH U 3aKOHBI (TEOpuUs
XUMHUYECKOTO CTPOCHUS OpraHnyeckux BemectB A.M. byTiepoBa), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3BIK XMMHH, (PAKTOJOTUYECKUE CBEACHMSI O CBOMCTBAaX, COCTaBE,
MOJIydeHHH U 0e30ImacCHOM HCIOJB30BAaHWU BAXKHEUIIUX HEOPraHUYECKUX H
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKON JAESITETbHOCTH YelIOBEKa
1.3. ChopMUpOBAaHHOCT, YMEHUW BBISBIATH  XapaKTEpHbIE TPU3HAKKA  TOHSTHH,
YCTaHABIIMBATh UX B3aUMOCBS3b, HCIIONB30BaTh COOTBETCTBYIOIIME MOHSITHS IPHU
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OIMCAHUU COCTABA, CTPOCHUS U IIPEBPALLECHUN OPraHUYECKUX COEAUHEHUN

1.4.

ChopMupOBaHHOCTH YMEHMH HCHOJB30BATH XMMHUYECKYIO CHUMBOJHKY  JUIs
COCTaBJICHUS] MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTOH, COKPALICHHOM) Gopmyt
OpPraHMYECKUX BEIIECTB U YPAaBHECHUM XMMHMUYECKHUX PEAKLUM, N3rOTABINBATh MOJCIIN
MOJIEKYJI OPraHMYECKUX  BEIIECTB i1 MIIIIOCTpAalMd  UX  XMMHYECKOro M
IIPOCTPAHCTBEHHOI'O CTPOCHUSA

1.5

ChopMupOBaHHOCTH ~ YMEHHWH  YCTaHABIMBATh TMPUHAICKHOCTh  W3yUYEHHBIX
OpPraHUYECKUX BEIIECTB IO WX COCTaBy M CTPOCHUIO K ONPEACICHHOMY KIIAcCy
(rpynme) coeauHeHUN (YTIEBOJOPOIBI, KUCIOPO U a30TCOACPIKAIINE COCTUHCHHUS,
BBICOKOMOJICKYJISIDHBIE COCAMHEHMsI), JAaBaTh WM HA3BaHHs IO CHCTEMAaTUYECKOU
Homenkiarype (IUPAC)

1.6.

CchopMupoBaHHOCTH YMEHHUS OTNIPENENATh BUAbBI XUMHUECKOW CBSI3U B OPraHUYECKUX
COEUHEHMAX (OIMHAPHBIE U KPAaTHBIE)

1.7.

ChopMUpOBaHHOCTb ~ YyMEHUs  IPUMEHATh:  IOJOXKEHHs  TEOPHUM  CTPOCHHUs
opranudeckux BemniectB A.M. BytiepoBa ansi 0OBsSCHEHHMS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHMS MacChl BEILIECTB

VYT1eBo10pOAbI. Kucnoponconepxarniue u a30TCOICPIKAILIUC
OpraHn4CcCKUC COCAUHCHUS. BbICOKOMOJIeKy.HHpHBIe COCANHCHUA

2.1.

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ HpI/IBOI[I/ITB TpI/IBI/Ia.HBHbIe Ha3BaHUs OTACJIBHBIX
OpFaHI/I‘-IGCKI/IX BCIICCTB (3TI/IJ'IGH, HpOHI/IHeH, AllCTUJICH, 3TUJICHIJIUKOJIb, I‘JII/II_[epI/IH,
¢benon, Gopmanbaerus, ameranbIerui,, MypaBbUHAs KUCIOTa, YKCyCHash KHCJIOTa,
OJIEMHOBAsl KUCJIOTA, CTEapUHOBAs KHCIOTa, TIIOKO3a, (pyKTO3a, Kpaxma,
1IEJUTIOJI03a, TIUIHH)

2.2

CdopmupoBaHHOCTE YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NYECCKUE U
XUMUYECKHE  CBOMCTBA  TUIWYHBIX  NPEACTABUTENICH  Pa3IUYHBIX  KJIACCOB
OpraHWYECKUX BEIIEeCTB (METaH, 3TaH, STUJICH, MPOIMICH, alleTHiIeH, OyTaaueH-1,3,
MeTUI0yTanuen-1,3, 6eH30/1, METaHOJ, 3TaHOJ, STWICHIJIMKOJb, TIHUIEPHUH, (PEHO,
areTanbJAeTU/l, MypaBbUHAsA M YKCYCHAs KHUCIIOTBHI, TJIFOKO3a, Kpaxmal, IeUTI0I03a,
aMUHOYKCYyCHasl KUCJIOTa)

2.3.

ChopmHupoBaHHOCTD YMEHHUS HWIIIIOCTPUPOBATh T€HETUYECKYIO CBSI3b  MEXKIY
TUMUYHBIMU  TPEJICTABUTENIIMA  PA3JIUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX pEakUUd C HCHOJIb30BaHUEM

CTPYKTYPHBIX (OpMYIT

2.4.

ChopMupoBaHHOCTh YMEHHUS XapaKTepU30BaTh UCTOYHUKH YTIEBOAOPOAHOTO CHIPhS
(HeTh, TPUPOAHBIA Tra3, Yroib), CIOCOOBI HX MepepabOTKH M TMPAKTHYECKOE
MPUMEHEHHE IPOIYKTOB MEepepadoTKH

XUMUS U )KU3Hb. PacueTnl
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3.1.

CdopmupoBaHHOCTh YMEHUU BJIQJETh CHCTEMON 3HAaHWI 00 OCHOBHBIX METOJaX
HAy4YHOTO MO3HAHMUSI, UCIIOJIb3YEMbIX B XUMHH MPU U3YUEHUU BELIECTB U XUMUYECKUX
SIBJICHUH (HaOII0JIeHNEe, U3MEPEHUE, IKCIEPUMEHT, MOJICITMPOBAHNE), UCIIOIb30BaTh
CUCTEMHbIE XMMHUYECKHE 3HAHUS I MPUHATHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX C BELIECTBAMH U UX MPUMEHEHUEM

3.2

CdopMUpOBaHHOCT, YMEHUM COOJIOIaTh TIPaBWJIA TIOJIb30BAHUSA XUMHYECKOU
nmocynol u jabopaTopHBIM O00OpYIOBaHMEM, a TakKe NpaBuiIa oOOpalieHus C
BCIICCTBAMH B COOTBCTCTBHU C HHCTPYKLOUSAMU II0 BBIITOJHCHHUIO na60paTopHHx
XUMHUYECCKUX OIIBITOB

3.3.

CchopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBIMOJIHATH XUMHUUYECKUH SKCIEPUMEHT
(mpeBpallleHUsT OpPraHMYECKUX BELIECTB IIPU HAarpeBaHUM, MOJy4YEHUE ITHIIEHA U
U3Yy4EHHE €ro CBOWCTB, KAyeCTBEHHbIE pEAKLUHUHU OpPraHUYECKUX BELIECTB,
JeHaTypanus OeNKOB IpH  HarpeBaHWM,  LBETHBIE  peakUuu  OEIKOB) B
COOTBETCTBHUH C MPAaBUIAMU TEXHHKH O€30MaCHOCTH MPH OOpaIlleHNH C BEIECTBAMHU
u 7abopaTopHbIM 000OpyAOBaHHWEM; TMPEACTABIATh PE3YJbTAaThl XUMHUYECKOIO
JKCIlepUMeHTa B (opMe 3alKucCH YpPaBHEHHH COOTBETCTBYIOIIMX pEaKUUi WU
(dbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTAaTOB

3.4.

ChopMupoBaHHOCTB yYMEHUH IIPOBOJIUTH BBIUUCIICHUS] TI0 XUMHUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJMYECTBA MCXOIHOIO BEIIECTBA WIM IPOAYKTa
pEaKIMK 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO M3 UCXOAHBIX BEILECTB
WM NTPOJTyKTOB PEAKLIUN)

3.5.

ChopMUpOBaHHOCT ~ YMEHMH  KPUTMYECKHM  AQHAJIM3MPOBATh  XMUMHUYECKYIO
uHpOpMALMIO, TIONY4YaeMyl0 U3 pPa3HBIX HCTOYHUKOB (CpPEICTBa MAacCOBOM
uHpopmanuu, cetb IHTepHET U ApyTrue)

3.6.

CdhopmupoBaHHOCTE YMEHUN COOMIOAATH MPaBHJIa IKOJIOTUYECKHU IIEIECO00pa3HOrO
MOBE/ICHUS B OBITY ¥ TPYJOBOU JEATEIBHOCTH B LEJSAX COXPAHEHUSI CBOETO 370POBbS
U OKpY’KaroILel NPUPOIHON Cpelbl, 0CO3HABATh ONACHOCTHb BO3JCHCTBHS HA >KUBBIE
OpraHu3Mbl OIpPEACIICHHBIX OPraHMYEeCKUX BELIECTB, MOHUMAas CMBICT MOKa3aTells
I[TIK (mpenenpbHO MOMYyCTUMOW KOHIIGHTpAIMH), TOSCHATH Ha MPUMEpax CIOCOObI
YMEHBIICHUS U IPEIOTBPAIICHHS UX BPEIHOTO BO3/AEUCTBUS HAa OPraHU3M YeIOBEKa

IIpoBepsiemble 3JjieMeHTHI coep:kanus, 10 kiaace

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUS

TeopeTnueckre OCHOBbI OPraHU4YEeCKOW XUMHUH

1.1

[Ipenmer opraHu4YeCKON XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B IIOJYyYECHUHU
HOBBIX BEILIECTB U MaTepuanoB. Teopus CTpOEHHUS OpPraHMYeCKUX coeauHeHH A.M.
bytnepoBa, ee OCHOBHBIE I1OJIOKEHUS
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1.2

CrpykTypHbIe (OpMYJIBI OPraHUYECKUX BemecTB. ['oMmomnorus, nsomepus. XuMudyeckas
CBA3b B OPTAaHUYECKUX COCIMHECHMSAX — OJNMHAPHBIE U KpaTHBIEC CBA3U. [IpencrasieHue o
KJIacCU(UKAUN OPTaHUYECKUX BEILECTB

1.3

Homenknatypa oOpraHuyecKkux COEIMHEHUN  (CUCTeMaTHuyeckas) U TpUBHAJIbHBIC
Ha3BaHMSI BaKHEHIINX MPECTaBUTENEH KJIacCOB OPraHMUECKHUX BEIIECTB

YrieBo1opoasl

2.1

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJOTHYECKHN psi. MeTaH W 3TaH — MPOCTEUIINE
MPEJICTAaBUTENIN AJIKAaHOB: (PM3MUECKHUE U XMMHUYECKHE CBOMCTBA (peaklUy 3aMeIIeHUs U
TOpPEHUs ), HAX0XACHHUE B IPUPO/IE, IOTyUYEeHUE U IPUMEHEHHE

2.2

AJKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUM psid. DTHIIEH U IPONWIEH — IPOCTENIINE
NPEJICTAaBUTENIN  alKeHOB:  (u3MYeckue ¢  XUMHUYECKHE CBOMCTBa  (peakuuu
TUAPUPOBAHUSA, TaJOTCeHUPOBAHUS, THApATallud, OKHCIEHUS U TOJUMEpPU3AIINH),
MOJIyYEHUE U IPUMEHEHUE

23

Ankanuensl: OytaaueH-1,3 u metunOyraguen-1,3: ctpoeHue, BaXHEHIIINE XUMHYECKUE
cBOMcTBa (peakuus noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3UHBI

24

AJIKMHBI: COCTaB W OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKUW psAl. ALCTWICH —
MPOCTEUININNA TIPEACTABUTENh AJTKHHOB: COCTaB, CTPOCHHE, (PU3UUECKUE U XUMHYCCKHUE
CBOHMCTBAa (peakuWy THIPUPOBAHUS, TAJIOTCHUPOBAHMS, THUIpATaIlldid, TOPEHUs),
MOJTyYeHUE U IPUMECHEHHUE

2.5.

Apenbl. benson: cocraB, crpoeHue, GuU3MUECKHE M XMUMHYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHMUSI M HUTPOBAHUA), MOJIY4YEHHE U MpPUMEHEeHHe. TOoJyol: COCTasB,
CTpoeHHe, (QU3MYeCKUe M XHUMHUYECKHE CBOICTBa (peakUWu TaJOreHUPOBAHUS H
HUTPOBaHUs), MOJIYYEHUE U MpUMEHEHHE. TOKCHYHOCTh apeHOB. I'eHeTmyeckas CBS3b
MCKAY YTJICBOAOPpOAAMHU, IPUHALJICIKAINMHU K PA3JIMIHBIM KJIaCCaM

2.6.

[TpupoaHbIe UCTOYHUKH YTIACBOAOPOAOB. [IpupoaHbIi ra3 U MomyTHBIC HEPTSIHBIC Ta3bI.
Hedtpr u ee mpoucxoxaenue. CriocoObl mepepaOOTKH HEPTH: MEPETrOHKA, KPEKUHT
(TepMuYecKUl, KaTaIMTHYECKHil), Tupoiu3. I[IpoaykTel mepepaboTku HedTH, HX
NpUMEHEHHE B MPOMBIIIJICHHOCTH W B ObITy. KaMmeHHBIH yromb M MPOIYKTHI €ro
nepepaboTKu

Kucnopojiconepkaniiue OpraHndeckue CoeIMHCHHS

3.1.

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON M 3TAaHON: CTPOEHHUE, (hU3MUYECKHE U
XMMHYECKHE CBOMCTBA (PEaKUMM C AKTHBHBIMH METaJZIaMH, TaJlOT€HOBOJOPOJaMH,
rOpeHue), NpUMEeHeHne. BonopoaHbie CBA3M MEXIY MoJIeKyJdamMH crnupToB. JleiicTBue
METaHOJa U 3TAHOJIA HA OPraHu3M 4esoBeKa. MHOroaTOMHBIE CIIUPTHI. DTHIEHIJIUKOIIb
U TIULEPHH: CTpOeHHE, (U3NYECKHEe W XMMUYECKHE CBOWCTBA (B3aMMOICHCTBUE CO
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HICJIOYHBIMU MCTAJUIAMHU, KAUCCTBCHHAA PCAKIIUA HA MHOT'OAaTOMHBIC CHI/IpTBI). ﬂeﬁCTBHG
Ha OpraHu3M 4CJIOBCKaA. HpI/IMeHeHI/Ie TIIMICpHUHA U STUJICHIJIMKOJIA

3.2.

denou: CTpoeHHue MOJICKYJIBI,  (PU3MUECKUE U XUMHYECKHUE
cBoricTBa. TokcnuHoCTh enona. [Ipumenenue penomna

3.3.

Anpaeruapl U KeTOHbI. DopManbIerul, ameTalbJIerua: CTPOCHHE, (U3HUYECKUE 51
XUMUYECKHE  CBOMCTBAa (pEaKkIMd  OKHCJICHHS U BOCCTAHOBJICHHS, KaueCTBEHHBIC
peakIum), MoJydyeHrne u IpUMEHEHNE

3.4.

OMHOOCHOBHBIC TpeNeNbHbIE KapOOHOBBIE KHCIOTBHL. ~ MypaBbUHAsT M YKCYCHas
KHCJIOTBI: CTpOeHUE, (U3MYECKHEe U XHUMHYECKHE CBONCTBa (CBOMCTBA, 0OIMME IS
KJlacca KUCIIOT, peakius dTepuUKaIim), MojydeHrne u npuMeHeHune. CTeapruHoBas U
OJICMHOBAA KUCIIOTHI KaK MPEACTABUTCIIA BBICIHINX Kap60HOBBIX KHUCIIOT. MBIIa KaK COJIU
BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE IeHCTBHE

3.5.

CrnosxHble 3pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MIPOIN3 CIOKHBIX 3(UPOB.
Kupsl. ['maponus sxupos. [Ipumenenune xupoB. bruosorndeckas pojib KUPOB

3.6.

YrneBonpl: cocTtaB, KilacCU(pUKAIUA  YriaeBOAOB (MOHO-, JHW- WU TOJHCAXapHUIbI).
['mroko3a — mpocTernii MOHOCaxXapHua: OCOOCHHOCTH CTPOSHUST MOJICKYJIbI, (PU3HUECKUE
U XHMHYECKHE CBOMCTBa (B3aumomeirictBue ¢ ruapokcuaoMm memau (1), oxucnenue
aMMUAYHBIM

pactBopoM okcupaa cepedpa (I), BoccraHoBieHHe, OpPOKEHUE TIIFOKO3bI), HAXOXKICHHE B
npupoje, MpUMEHeHue, Ouonoruueckas ponb. DortocuHTe3d. DpyKTO3a KaKk HU30MEP
roKo3bl. Kpaxman u 1emmrono3a Kak npupojHble moauMmepsl. CTpoeHue Kpaxmana H
HEIUTE0NI03bI. DU3NYECKHe U XUMHUYECKUE CBOWCTBA KpaxMaia (THIPOJIN3, KaueCTBCHHAS
peaKIus ¢ H0JI0M)

A3oTcoaepikalue OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHCIOTHI Kak am(OTepHble OpraHUYecKHe coeAuHeHusa. DPuzndyeckue Hu
XMMHYECKHE CBOMCTBa aMUHOKHCIIOT (Ha MpUMepe TNuiuHa). buonornyeckoe 3HadeHue
amMmuHOKUCIOT. [lenTuast
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4.2

benku xak mpupoHbIe BRICOKOMOJEKYIJISpHbIE coenquHeHus. [lepBuuHas, BTOpUYHAsA U
TpeTUYHasi CTPYKTypa OeIKoB. XUMUYECKHE CBOMCTBA OEIKOB: THAPOIIN3, I€HATypalus,
KayeCTBEHHbIE peaKIMK Ha OeNKU

BricokoMoneKysipHbIe COeAMHEHUS

5.1

OcHOBHbBIE TIOHSTHUSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COECIUHEHUIl: MOHOMEp, MOJIUMED,
CTPYKTypHOE 3BEHO, CTEMEHb TMOJUMEpU3allui, CpEeAHssl MOJIEKYJISIpHas Macca.
OcHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJIMMEpHU3aIus U
MOJIMKOHACHC AU

5.2

DKCrepuMEHTAIbHBIE METO/Ibl U3YUECHHUS BEIIECTB M UX MPEBpAICHHI: 03HAKOMIIEHHUE C
oOpa3lamMu NpUpPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc, KayuykoB. [lomydyenue
CUHTETHUYECKOTO KayuyKa 1 pe3UHbI

11 kaacc

IIpoBepsiemble TpeOOBaHUS K pe3y/JbTaTaM OCBOECHHUSI OCHOBHOI 00pa30BaTe/IbHON NMPOrPaMMbl

Kon
NpoBepsAeMoro o0pa3oBaTeIbHON NPOIrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

1.1

Bnanenue CHUCTEMOI XUMHYECKUX 3HAHUM, KoTopas BKJIFOYACT:
OCHOBOIOJIAralouue TMOHATUS (XUMHYECKHH JJIEMEHT, aTOM, DJIEKTPOHHAs
o0onouka aroma, s-, p-, d-3JEKTpOHHBIE OPOWTAIM AaTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, JIEKTPOOTPHUIATENIbHOCTD, CTETIEHb OKHCIIEHUS, XUMUUECKasl CBA3b,
MOJIb, MOJIIpHAsi Macca, MOJISPHBI 00BbEeM, KPHUCTAUIMYECKas PEIIeTKa, THUIIbI
XUMHUYECCKUX peaKuHﬁ (OKI/ICHI/ITGHBHO-BOCCTaHOBI/ITeHBHBIG, 9K30- H
SHAOTEPMHUYECKUE, pEaKIUd HMOHHOTO OOMEHa), pacTBOp, JJIEKTPOJIHTEHI,
HCOJICKTPOJIUTHI, SJICKTPOJIUTHYICCKAA Jucconuanui, OKHCJIIUTCIIb,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUYECKOW pEaKIMU, XUMUYECKOE PaBHOBECHUE);
TEOPHUH M 3aKOHBI (TEOPHS AIEKTPOIUTHUYCCKON mucconuanuu, llepuomanyueckuid
3akoH JI.MI. MennaeneeBa, 3aKOH COXPaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN  S3bIK XUMHUH, (PAKTOJIOTUYECKHUE CBEACHHSI O CBOMCTBAX,
cocTaBe, OJy4YeHUH U 0€30MaCHOM HCIOJIb30BAHUN BaKHEHIINX HEOPTaHUYECKUX
BCIIIECCTB B 6I>ITy )41 HpaKTHHGCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.2.

ChopmupoBaHHOCTh YMEHHM BBISBISATH XapaKTEpHbIE MPU3HAKU M B3aUMOCBS3H
M3YYEHHBIX MOHSTHUH, MPUMEHSATH COOTBETCTBYIOLIUE IOHSATHS IMPH OMHCAHHUU
CTPOCHHSI M CBOMCTB HEOPraHMYECKUX BEIIECTB U HUX MPEBPAIICHUI; BBIABIATH
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B3aMMOCBSI3b XUMHYECKHUX 3HAHHUM C TOHATUSAMU U MNpCACTaBICHUAMU OPYTHUX
C€CTCCTBCHHO- HAYYHBIX ITPEAMCTOB

1.3.

Bnanenue OCHOBHBIMM METOJaMHM HAay4YHOTO IMO3HAHMS BEIIECTB U XHUMUYECKHUX|
sBIICHUH (HaOIOZCHUE, U3MEPEHHE, DKCIIEPUMEHT, MOJICITUPOBAHIE)

1.4

CdopmupoBaHHOCTE YMEHUW OMPEACNSATh BAICHTHOCTh U CTCIICHb OKUCICHHS
XUMHUYCCKUX BJICMCHTOB B COCAWHCHUAX PA3JIMYHOIO COCTaBa, BHUJ XUMHYECKOUI
CBsI3M (KOBaJICHTHAs, HOHHAsS, METAITMYECKAast, BOJOPO/IHASI) B COSTMHEHUSX, THIT
KPUCTANTNYECKON PEIIeTKH KOHKPETHOT'O BEIIecTBa (aTOMHAs, MOJEKYJSpHas,
WOHHAsI, METaJUTMIecKasi)

1.5

CdhopmupoBaHHOCTH YMEHHIA OMPEIENIATh XapaKTep CPEAbl B BOJHBIX PaCTBOPax
HEOPraHUYECKUX COCIMHEHUN

1.6.

CdopmupoBaHHOCTE yMEHHUS KIACCU(PUIMPOBATH XUMUYECKHUE PEAKIMU II0
pPa3IUYHBIM MPU3HAKaM (YUCITY M COCTaBYy PEardupyrolIUX BEIIECTB, TETIOBOMY
3¢ (dekTy peakuuu, U3MEHEHUIO CTETICHEeH OKHUCICHHUS JJIEMEHTOB, 00paTHMOCTH
pEaKIH, y4acTHIO KaTan3aTopa)

1.7.

ChopMupoBaHHOCTh YMEHUI COCTABIISATh YPABHEHUS PEAKLUH pa3IMUHBIX TUIIOB,
MOJTHBIE M COKpAIllEHHBbIE ypaBHEHMS pEakIUii HOHHOrOo OOMEHa, Y4YWThIBas
YCJIOBUS, IIPU KOTOPBIX 3TU PEAKLUU UAYT JO KOHLIA

1.8

ChopmupoBaHHOCTH ~ yMEHHUW  TPOBOAWTH  PEAKIIMH,  IOATBEPIKIAIOIINE
KaueCTBEHHBIM COCTaB pPAa3jIUYHBIX HEOPraHUYECKUX BEIIECTB, PACIO3HABATh
ONBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BELIECTB

1.9

ChopmupoBaHHOCTE ~ YMEHHH  pacKpblBaTh  CYIIHOCTH OKHCIIUTENILHO-
BOCCTAHOBUTEIBHBIX PEAKINi TOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHca
3TUX pEAKLUI

1.10

CdopmupoBaHHOCTD YMEHUH  OOBSICHATH  3aBUCHMOCTD CKOPOCTH
XUMHYECKON peakly OT pa3Iu4HbIX (PaKTOpOB

CdopmupoBaHHOCTh YMEHUI O0BACHATH XapaKTep CMEHICHHUS] XUMUYECKOTO
paBHOBECHsI B 3aBHCUMOCTH OT BHemIHero Bo3aeicTBus (mpuniun Jle [llaTtense)

OOm1ast 1 HeOpraHuyecKast XUMHS

2.1.

CdopMupoBaHHOCTH YMEHHUH pacKpbIBaTh cMbICH [leproanyeckoro 3akona JI. 1.
MeHieneeBa 1 JIeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO U
MPOTrHOCTUYECKYIO PYHKIINU

2.2.

ChopMupOBaHHOCTh YMEHHMI XapaKTepU30BaTh IEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3J1€MEHTOB 1 — 4 nepuonos Ilepuonnyeckoil CUCTEMBI XUMHUYECKHX
anemenToB JI.M. MenneneeBa, UCNONB3ysT TMOHATUS «S-, Pp-, d-dJIEKTPOHHBIE
opOuTanmy», «IHEPreTUIecKue ypoBHI», OOBSICHITH 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMMYECKHX JJIEMEHTOB M HUX COCAUMHEHUM II0 MEepUofaM U Ipylram
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[Tepuoanueckoit cucrembl XuMuUeCcKuX 31aeMeHToB .M. Menneneesa

2.3.

CdopMHUpOBaHHOCTH YMEHUN XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMHUIECCKUE
CBOWCTBAa HEOPTraHMYECKUX BEIICCTB pPAa3JIMYHBIX KIJIACCOB, IOATBEPKIATh
CYIIIECTBOBAaHHE TEHETHUYECKOW CBSI3W MEXKAY HEOPraHHYECKUMH BEIIECTBAMH C
MTOMOIIIBIO YPAaBHEHHUI COOTBETCTBYIOIUX XUMUYCCKUX PEAKITUI

24.

ChopMupoOBaHHOCTh YMEHHI yCTaHABIWBATh MPHHAIC)KHOCTh HEOPTaHUUECKUX
BEIIECTB IO MX COCTaBy K ONpEAETICHHOMY Kiaccy (Tpynme) COeauHEHHH
(IpocThIie BelIecTBa — METAJUTBI M HEMETAJUTBI, OKCHUIBI, OCHOBAHUS, KHCIIOTHI,
am(poTepHBIC THAPOKCHIBI, COJIH)

2.5.

ChopMupOBaHHOCTH yMEHHUH HCHONb30BATH XHUMHYECKYIO CHMBOJIMKY JUIS
cocTaBieHUs] (GOpPMyJ BEIIECTB M ypPAaBHEHHH XMMHUYECKHX  PEaKIHii,
cucremarnyeckytro HomeHkiarypy (IUPAC) wu TpuBuanpHble Ha3BaHHA
OT/ENbHBIX HEOPraHWYECKUX BEIIEeCTB (YrapHbIi Ia3, yrJeKUCIbIA ra3, aMMHaK,
raieHas U3BeCTh, HEralleHas U3BeCTb, IUThEBAsl COJA, TUPUT U IPyTHE)

2.6.

CdopmupoBaHHOCTH YMEHUI XapaKTEpU30BaTh (OMUCHIBATE) OOIINE XUMUYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB PA3UYHBIX KIACCOB, TOJTBEPKIATh
CYIIIECTBOBAHHE T€HETHUYECKOHN CBSI3M MEXKIy HEOPTaHWYCCKUMH BEIIECTBAMU C
MTOMOIIIBIO YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKITUI

2.7.

ChopMUpOBaHHOCTH YMEHUH IJIAHUPOBATH W BBINOJHATH  XUMHYECKHH
AKCIIEPUMEHT (Pa3yIokKEHHE MEPOKCHIAa BOAOPOJA B IPUCYTCTBUM KaTalIn3aTopa,
ONpENEJICHUE Cpenbl pPACTBOPOB BEIIECTB C IOMOLIBIO YHUBEPCAIBLHOIO
MHAMKATOpa, BIUSHUE pa3IM4YHBIX  (PAKTOPOB HA CKOPOCTb XUMHUYECKOU
peaKkIMM, peaklUd HOHHOrO OOMEHa, KauyeCTBEHHbIE peaklUu Ha Cyiabdat-,
KapOOHAaT- M XJOpPHA-aHMOHBI, HAa  KaTMOH  aMMOHHUsS,  pEIlIEHHE
OKCHEPUMEHTAIbHBIX 3a7ad 1o TemaMm: «Metamubey u  «Hemertamis») B
COOTBETCTBHHM C TpaBWJIAMH TEXHMKH O€30MaCHOCTH TpU OOpaIIeHUH C
BEIIECTBAMH U J1a0OpaTOpHBIM OOOPYAOBAaHHEM; IPEACTABIATh PE3YIbTATHI
XMMHYECKOTO AKCIepUMEHTa B (OopMe 3alKcH ypaBHEHHH COOTBETCTBYIOIUX
peakiuii 1 GopMyIHPOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3yJIbTaTOB

2.8.

CchopMupoBaHHOCTh yMEHHUI cOOMIONATh MpaBUia TOJIB30BAHUS XUMHUYECKOU
Mocy10il U 1abopaTopHbIM 00OpYyIOBaHMEM, a TaKXKe IpaBHia OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLHMSMH IO BBIOJIHEHHUIO JIAOOPATOPHBIX
XMMHUYECKHUX OMBITOB

2.9.

ChopMUpOBaHHOCTh ~YMEHUH  XapaKTepPH30BaTh XUMHUYECKHE  IPOIECCHI,
JIeKAIIAe B OCHOBE MPOMBIIIICHHOTO MOJYYSHHsI CEPHOM KHCIIOTHI, aMMHUaKa, a
TaKke CPOPMUPOBAHHOCTH MPEACTABICHU 00  OOIIMX HAYIHBIX

IMpUHIOHIIaX )41 9KOJOTHYCCKHUX HpOGHGMaX XUMHYECCKOT'O
MIPOU3BOJICTBA

XuMus 1 Kn3Hb. PacueTsl

3.1.

ChopMUpOBAaHHOCTH  TIPEACTABICHHH O  XUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, POJIM XHMHUU B TO3HAHUU SIBICHUHN
OpUpPOAbl, B (QOPMUPOBAHUU MBIIUICHUS W  KYJbTypbl JIMYHOCTH, €€
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(YHKIIMOHATBHONH T'PaMOTHOCTH, HEOOXOMUMOM Il PEIICHHUs MPAKTHUYECKUX
3alad M D3KOJOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBBIO U
MPUPOIHON cpene

3.2.

ChopMUpOBaHHOCTH ~ yMEHUI  KPUTHYECKH AHAJIM3UPOBATh  XHUMHUYECKYIO
uHpOpMAILIMIO, TOIY4YaeMyl0 U3 pPa3HbIX HCTOYHUKOB (CPEICTBa MacCOBOM
KOMMYHMKaIUH, ceTb IHTEpHET U Ipyrue)

3.3.

CdopmupoBaHHOCTH yMEHUI co0roaaTh npaBuja HKOJIOTHYECKHU
11eJIeCO00pa3HOTO TIOBEACHUS B OBITY W TPYOOBOH NEATETBHOCTH B IIEIISX
COXPaHEHUS CBOETO 370POBbS M OKPY>KAIOIIEH MPUPOTHON CPEIbI

3.4.

Oco3HaBaTh OMACHOCTh BO3JIEHCTBUS HA JKUBBIE OpPTraHU3MbI ONPEIEIIEHHBIX
BEIEeCTB, MOHUMAasi cMbIci Tmokazatens [1JIK, moscHaTh Ha mpumepax crocoObl
YMEHBIICHUS W NPEJOTBPAIICHUS WX BPEIHOTO BO3JIEHCTBUS HA OPraHu3M
YelioBeKa

3.5.

ChopmupoBaHHOCTh  YMEHHIl  IPOBOAMTH  BBIYHMCIEHUS C MCIOJB30BaHUEM
MOHATHSI «MaccoBasi IOJIsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B
IIPU XUMHUYECKUX PEaKIUIX, MAcChl BEUIeCTBa WM 00beMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJHOTO M3 YYAaCTBYIOLIUX B PEaKIUU
BEUIECTB, TEIIOBOro 3P ¢eKTa peaklud Ha OCHOBE 3aKOHOB COXPaHEHHS MacChl

BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU

IIpoBepsiemble 3JIeMeHThI coep:kanus, 11 Kiaacc

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUS

TeopeTnyecknue OCHOBbI XUMUHU

1.1

XUMHYEeCKUH dJIeMEeHT. AToMm. Sapo aroma, H30TOIBIL. DJIEKTPOHHAs O00OJOYKa.
DHepreTuyeckue YpPOBHH, IMOAYPOBHHU. ATOMHBIE OpOUTanmu, s-, p-, d-DIEMEHTHI.
OcoOeHHOCTH pacrpesielieHusl AIEKTPOHOB 10 OpOUTAISIM B aTOMax 3JEMEHTOB IEPBBIX|
YeThIPeX MEeprUoI0B. DIEKTPOHHAS KOHPUTYpaLlUs aTOMOB

1.2.

[lepuonnueckuii 3axkoH u Ilepuogumueckass cucTeMa XUMHUYECKUX dieMeHToB J[.U.
MenneneeBa. CBs3b nepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XMMUYECKUX|
snemenToB .M. MeHneneeBa ¢ COBPEMEHHOW TEOpUEH CTPOCHHUSI aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHYECKHUX HJIIEMEHTOB M OOpa3yeMbIX HMH|
MPOCTHIX W CIIOKHBIX BEIIECTB IO TPYIIAM W MepuojaM. 3HAYCHHE IMEePUOTHYECKOTO
3aKOHA B Pa3BUTUH HAYKH

1.3.

Crpoenue BemiecTBa. XUMHUYECKas CBA3b. BHIbI XUMHUUYECKOW CBs3M (KOBAJICHTHAS
HCIIOJIsIpHAad W MOJIsIpHas, HWOHHAa4d, MeTaJIJII/I‘IeCKa}I). HWonpl: KaTUOHBI U AHUOHLIL
MexaHu3mbl 00pa30BaHUSI KOBJICHTHOW XUMHUYECKOW CBs3UW (OOMEHHBIM M JIOHOPHO-
akKIenTopHbIi). BomopoaHas cBs3b

1.4.

BanentHoCTh. DnekTpooTpuLaTeNbHOCTh. CTENEHb OKUCIICHUS

L.5.

Bemecma MOJICKYJISIDHOT'O U HEMOJICKYJISIDHOT'O CTPOCHUA. 3aKOH IMOCTOSHCTBA COCTaBa
BCIICCTBA. Turner KPpUCTAJUNIMYCCKUX PCHICTOK. 3aBHCHMOCTE CBOMCTBa BC€IICCTB OT THUIIA

Kpuctajuimueckol peumierku. llonstue o gucnepcHslx cucremax. McTuHHBIE W
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KOJUIOMIHBIC PACTBOPHI. MaccoBas A0JIs1 BEIICCTBA B paCTBOPC

1.6.

Knaccudukamms HEOPraHUYECKUX coequHeHnii. HoMenknartypa
HEOPraHMYECKUX BEIECTB

1.7.

Xumnueckass peakuus. Kiaccuduxanuss XUMHYECKHX pPEaKUUi B HEOPraHMUYECKOU U
OpraHMYECKONM XHMMHHU. 3aKOH COXPAHEHMsI MacChl BEIIECTB, 3aKOH COXPAaHEHHUS U
[IPEBPALLCHNS SHEPTUU IIPU XUMHUUECKUX PEaKIMAX

1.8.

CKOpOCTh peakiiu, e 3aBUCUMOCTh OT Pa3IMUHBIX (PAKTOPOB

1.9.

OOpatuMbie peaknuu. XUMHUYECKOe paBHOBecue. DaKTOpHI, BIUSIOIINE HA COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larenbe

1.10.

DnekTponuTHdeckas auccoruaius. CuibHbIe W clladble 3JIeKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCJIast, HEUTpaabHas, IeIoYHas. Peakiiiy HOHHOTO 0OMEeHa

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIC pcaknuuun

Heoprannueckas xumus

Hemeramnel. Ilomoxenue HemeramnoB B Ilepuoandeckoil cucreMe XMMHYECKUX|
snemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOEHUsI aTOMOB. Pu3ndeckue CBOWCTBA)
HEMETAJJIOB. AJUIOTPOIHMS HEMETAJUIOB (Ha IpuMepe KHuciopona, cepsl, (ocdopa u
yIaepoaa)

2.2.

XWMHYECKHE CBOMCTBA BAXKHEWIINX HEMETA/UIOB (TAJIOTCHOB, CEphl, a30Ta, (ocdopa,
yriepojia U KpPeMHHUs) M HUX COCIWHECHHHA (OKCHUIOB, KHCIOPOJCOACPKAIIUX KHCIIOT,
BOJIOPOJIHBIX coeMHEeHNH ). [[puMeHenrne BaXKHEUIIINX HEMETAINIOB U UX COCTMHECHUN

2.3.

Mertamnsl. [lonoxenue meramioB B Ilepuoguyeckoil cucreMe XMMHUYECKHUX AJIEMEHTOB
.. MenneneeBa. OcOOEHHOCTH CTPOCHHUS AJICKTPOHHBIX 000JIOYEK aTOMOB METALIOB.
O6mume ¢uznveckne cBoricTBa MeTauoB. CIUIaBbl METAIIIIOB. DJIEKTPOXUMHYECCKUN P
HanpsHKEHUH METAILIIOB

24.

XUMHUYECKUE CBOMCTBA BaXKHEHIIMX METAUIOB (HATpHM, Kalui, KaJlbLiMi, MarHuw,
ATIOMUHUH, IIUHK, XpOM, Kelle30, MeJb) U UX coenuHeHuid. O0mme crocoObl MoTydeHus]
MeTaisoB. [IpuMeHeHre MeTaioB B OBITY U TEXHUKE

2.5.

TI'enernueckas CBA3b HCOPTaHUYCCKUX BCIICCTB, MMpUHAJICIKAIIUX K|
Pa3JIMIHBIM KJIaCCaM

XUMHA U )KU3Hb

3.1.

Ponr xumum B 00CECIICYEHHHM OSKOJOTMYECKOW, HHEPreTHUYECKOW U  THUIICBOM|
0e30MacHOCTH, pa3BUTUU MeIULUHBL. [IoHsATHE 0 HAyYHBIX METOAAaX TO3HAHUS BEILECTB Y|
XUMHYECKUX PEaKIui

3.2.

[IpencraBnennss 00 OOIMX HAYYHBIX MNPUHIUMNAX T[POMBIIUIEHHOTO TOJXYYEHUs]
BOKHEUINUX BelecTB. YenoBek B MHUPE BELIECTB M MAaTCPUANIOB: BaXKHEHIINC
CTPOUTEIIbHBIE MaTepUasbl, KOHCTPYKLMOHHBIE MAaTEpUAJIbl, KPACKH, CTEKIO, KepaMUKa,
MaTepuanbl JUId DJJICKTPOHUKH, HAHOMATEpPHANIbl, OPraHU4YEeCKHME W MHWHEPAJIbHbIC
yaoOpeHus

3.3.

XuMusa u 3J0POBBC UYCJIOBCKA: IIpaBuJia MCIHOJB30BAHUA JICKAPCTBCHHLIX IIPCIIApPATOB,

npaBuia 0€30MacCHOTO WCIOJIb30BAHUS IPENapaToB OBITOBONH XMMHUU B IMOBCEIHEBHOMH
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KHU3HHU
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11xkaacc

MPOBEPSIEMBIE HA EI'D 110 XUMWHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIIEI'O OBPA3OBAHUSI

Kon

IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOCHUSI OCHOBHOI

MPOBEPAEMOro 00pa3oBaTeILHON MPOrPaMMBbI CpelHero o01ero odpa3oBaHusi

pe3yJabTarta

BitageHne cucteMol XMMUYECKUX 3HAHUM, KOTOPasi BKJIIOYAET:

1.1

OCHOBOIIOJararomue ImnoOHATHUA (XI/IMI/I‘-IGCKI/Iﬁ 9JICMCHT, aTOM, JJICKTPOHHA/]
o0oyouka aroma, s-, p-, d-dJEKTPOHHBIE OpPOMUTAIM aTOMOB, HOH, MOJIEKYJa,
BAJICHTHOCTD, 3JICKTPOOTPHULATCIBHOCTD, CTCIICHL OKUCJICHUS, XUMUYCCKasl CBA3b,
MOJIb, MOJIApHAsi Macca, MOJIAPHBIH O0beM, KPUCTAIIMUECKas pEIIETKA, THIIb]
XUMHWYCCKHUX peaKI_II/II\/'I (OKI/IC.HI/ITGHBHO-BOCCTaHOBI/ITe.HBHBIe, 3K30- H
SHIOTEPMHUYECKHUE, pEaKIMd HOHHOrO OOMeHa), pacTBOp, OJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL, ANEKTPOJIUTHYECKAS JUcconuanus, OKUCJIUTENb,
BOCCTAaHOBUTENb, CKOPOCTh XHMHUYECKOM pEaKIMH, XUMUYECKOE PaBHOBECHE);
TEOPHH ¥ 3aKOHBI (TEOPHS JICKTPOIUTHUYCCKON muccornmanuu, llepuomnyueckuid
3akoH JI.MI. MennaeneeBa, 3aKOH COXpaHEGHHS MAacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUI  SA3BIK XUMHU, (baKTOJIOFI/I‘-IGCKI/IG CBCACHHUA O CBOﬁCTBaX,
COCTaBe, MOJyYeHUH U 0€30IaCHOM HUCIOIb30BaHUN BAKHEHIIINX HEOPTaHUYECKUX|
BEIIIECTB B OBITY U MPAKTUYECKOH 1EeATEILHOCTH YEIOBEKa

1.2.

TEOPUHU M 3aKOHBI (TEOPUsS XMMHUECKOTO CTPOCHHSI OpraHUYeCKUX BerecTs A.M.,
BytnepoBa, Teopus >JIE€KTPOJUTHYECKOM auccounanuu, [lepuoanueckuil 3akoH
J.. MenneneeBa, 3aKOH COXpaHEHUsI MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN
SI3bIK  XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAl[Me B OCHOBE IMOHUMAaHUS]
OPUYMHHOCTM M CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHHH, COBPEMEHHBIC
NpEACTABICHUSI O CTPOCHUM BEIIECTBA HAa AaTOMHOM, MOJEKYJSIPHOM H
HAJMOJIEKYJIIPHOM YPOBHSX

1.3.

MNpEACTaBJIICHHUA O MCXaHHU3MAX XUMHUUYCCKHUX peaKHHﬁ, TCPMOAUHAMHUYCCKUX U
KHMHCTUYCCKUX 3aKOHOMCPHOCTAX HUX IHNPOTCKAHHA, O XHUMHUYCCKOM PABHOBCCHUHU,
AUCIICPCHBIX CUCTCMAX

1.4.

dakTosornueckre CBEACHMs O CBOMCTBAX, COCTABE, MOJIYYCHUH U OE301TaCHOM
MCIIOJIb30BaHUHU BaXKHEUITNX HEOPraHMUYECKUX U OPraHUYeCKUX BEUIECTB B OBITY U
MPAKTUYECKON AESITeTbHOCTH YeJI0BeKa

L.5.

oOurre Hay4YHbIe MPUHIUITBI XUMHUYECKOT0 TPOM3BO/ICTBA (Ha IpUMEpE

MMPOM3BOJICTBA CEPHOM KUCIIOTHI, aMMHaKa, METAHOJIa, IepepadOTKU HEPTH)

CdopMupoBaHHOCTH YMEHHIA BBISBISTH

2.1.

XapakTepHble MPHU3HAKW W B3aMMOCBA3b HW3YYEHHBIX MOHATHH, NPUMEHSTH
COOTBETCTBYIOIINE MMOHSATHUS IPU OMUCAHUU CTPOCHHS M CBOMCTB HEOPraHUYECKHX
Y OPraHUYECKUX BEIIECTB U UX MPEBpaICHUM

2.2.

B3aMMOCBSI3b XHMHYECKHX 3HAHWH C TOHATHSIMH H MNpEACTABICHUAMU APYTHUX
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npeaMEeToB JId 0osiee OCO3HAHHOTO ITOHMMAaHHA W OOBICHECHMS CYILITHOCTH
MaTCpHaAJIBHOIO €IMHCTBAa MHUpa

3. CdopMupoBaHHOCTH YMEHHI UCIIOJIB30BATh
3.1. HAaUMEHOBAHMSI XUMUYECKHX COCTMHEHUI MEXYHapOIHOTO COI03a
TEOPETUYECKON U MPUKIIATHOW XUMHH U TPUBHAILHBIC HA3BAHMSI BEILIECTB,
OTHOCSIIIIUXCS K U3YYCHHBIM KJIaCCaM OPTaHUYECKUX M HEOPTaHMYECKHUX
COEAMHEHHI
3.2. XUMHUYECKYI0 CHUMBOJHKY JIJISi COCTaBJIeHUS (OPMYJI HEOPraHMYECKHX BEIICCTB,
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX
(dbopMyI1 OpraHNYECKHUX BEIIECTB

4. CdopMHUpPOBaHHOCTH YMEHUH KIACCU(DUIIMPOBATH:

4.1. HEOPraHMYECKHE BEIIECTBA, CAMOCTOSITENLHO BBHIOMPATh OCHOBAHUS M KPUTEPHH
JUTSI KJTacCU(DUKAIIMK N3Y9aeMbIX XUMUYECKIX 00BEKTOB

4.2. OpTraHWYECKHUE BEIIECTBA, CAMOCTOATEIHLHO BBHIOMPATh OCHOBAHHS W KPUTEPUH
JUTsE KiTaccu(UKAIMK N3Y4aeMbIX XUMUYECKHX 00BEKTOB

4.3. [0 pa3IW4yHbBIM IpU3HAKaM (YMCIy M COCTaBy pPEAarupyroluX BEIIECTB,
TerioBoMy 3((dekTy peakuuu, U3MEHEHHUIO CTENEHEH OKMCICHUS SJIEMEHTOB,
00paTHMOCTH peaKlny, YYaCTHIO KaTaIn3aTopa)

5. CdopMUpoBaHHOCTH YMEHHS XapaKTEPHU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30Y>XKIEHHOM COCTOSIHMH) U HOHOB XMMHYECKUX 3JIeMEHTOB 1 — 4
nepuonoB Ilepuonnueckont cucrembl .M. MeHneneeBa W HMX BaJEHTHBIC
BO3MOXXHOCTH, HCHOJB3ysl TOHITUS S-, p-, d-2JIEKTpOHHBIE OpOUTAIIH,
DHEPreTHYECKUEe YPOBHU

6. CdopMHUpPOBaHHOCTh YMEHHsI OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH COEIMHEHUH 110
nepuoaaM U rpymnnam

7. ChopMHUPOBAaHHOCT, YMEHHUS COCTaBIIATh YPAaBHCHHUS XUMHUYECKHX PEAKIHH M
PacKpbIBaTh UX CYIIHOCTb:

7.1. OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIIUI TTOCPEICTBOM COCTABJICHUS
3IEKTPOHHOTO OajlaHca 3TUX PeaKIHii
7.2. paBHEHUSI pPEaKIWii Pa3IMYHBIX THIIOB; TOJHBIE U COKPAIICHHBIE YPaBHCHHUS
peakuuii HOHHOTO OOMEHA, YYUTHIBAsI YCIOBHSI, IPH KOTOPBIX 3TH PEAKIUU HIYT
710 KOHIIA
7.3. peaxIuii TuIpoIn3a, peakuii KOMIUIEKCO0Opa3oBaHus (Ha IpuMepe
TUPOKCOKOMILIEKCOB IIMHKA U aJTFOMUHUSA)

8. CchopMupOBaHHOCTh YMEHUH MOATBEPXKIATh:

8.1. Ha KOHKPETHBIX NPHUMEpPax XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CITOCOOHOCTH
OpPTaHMYECKUX COCIUHEHUH OT KPAaTHOCTH M TUIA KOBAJCHTHOW CBS3U (G- U T-
CBSI3M), B3aMHOI'O BJIMSIHUSI aTOMOB U TPy aTOMOB B MOJIEKYJaxX, a TaKXke OT
0COOEHHOCTEH peanu3aiiy pa3IuyHbIX MEXaHU3MOB NPOTEKAHUS peaklui

8.2. XapaKTepHbIE XUMUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYOIIUMHU
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HKCIIEPUMEHTAMMU U 3aIUCSAIMU YPABHEHUN XUMUYECKUX PEAKLIUN

ChopMHUpPOBaHHOCTh YMEHUSI XapaKTEPH30BaTh COCTaB M BaKHEHIITHME CBOMCTBA
BEIIECTB, MPUHAIISKAIINX K ONMPEACIEHHBIM KJIacCaM W TPYNIIaM COEIMHEHUH
(pocThie BemIECTBa, OKCHABI, THUIAPOKCHIBI, COJIM; YIJEBOIOPOIBI, MPOCTHIC
3¢uUpkI, CIUPTHI, (PEHOJIBI, ATBJETUIBI, KETOHBI, KAPOOHOBBIE KHCIOTHI, CJIOXKHBIC
3(upHI, )KUPHI, YTIICBOIbI, AMHUHBI, AMUHOKHCIIOTHI, OCIIKH)

10.

CdopMUpoBaHHOCTh YMEHHS MPOBOJIUTH PACUETHI MO0 XUMHUYECKUM (hOpMysIaM U
YPaBHEHUSM XUMHYECKHUX PEAKIMA C UCTIONb30BaHUEM (PU3NICCKUX BEITUYHH:

10.1

Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTAa pPEAKLUH, €CIM OJHO W3
UCXOJHBIX BEUIECTB JAaHO B BHUJE PACTBOpA C ONpPEACIEHHOW MAacCOBOW IOJEH
PacTBOPEHHOTO BEIIECTBA UM JAaHO B U30BITKE (MMEET IPUMECH)

10.2.

MaccoBoii WM 00bEMHOM JI0JIH, BBIXO/1a MPOYKTA PEeaKIIuu

10.3.

TerI0BOTO A (deKTa peaKkuu

10.4.

00BEMHBIX OTHOIIIEHHI Ta30B

10.5.

M0 HaXOXKACHUIO XUMUYEeCKOH (pOopMyJIbl BeliecTBa

1.

Bnanenne cucteMoil 3HaHUN O METOAAX HAYYHOI'O IO3HAHUS SIBICHUN IIPUPOIBI,
UCIIOJIB3YEMBIX B €CTECTBCHHBIX HAyKaX U YMEHHE IIPUMEHATH 3TU 3HAHUS IIPU
DKCIIEPUMEHTAIBHOM

WCCIICIOBAaHUH BELIECTB M JJIsl OOBSACHEHHS] XUMHUECKUX SIBICHUH, MMEIOMINX
MECTO B NPHUPOAE, NMPAKTHYECKOM ICATEIBHOCTH 4YEJIOBEKAa W B MOBCEIHEBHOU
KU3HU

12.

CdopMHUpPOBAaHHOCTH YMEHHS NMPUMEHSTH (MCIIOJIB30BaTh) 3HAHUS O COCTaBE M
CBOMCTBaxX BELIECTB Ui 3KCIEPUMEHTAIBHON MPOBEPKU TMIIOTE3 OTHOCUTEIHHO
3aKOHOMEPHOCTEM MPOTEKAaHUS XUMHYECKHX pEakuid U TNPOTHO3UPOBAHUS
BO3MOXXHOCTEH UX OCYIIECTBICHMS; CHUCTEMHbIE XHUMHUYECKHE 3HAHUS JUis
OOBSICHEHUS! W TPOTHO3UPOBAHUS SBJICHUHN, HMEIOIIMX €CTECTBEHHOHAYUHYIO
OpUpOAY; JUIS TPUHATUS TPAMOTHBIX pEHICHHH TpoOJieM B CHTYyaIlHsX,
CBSI3AHHBIX C XUMHUEH

13.

CdopMupoBaHHOCTH YMEHHUS IJITAHUPOBATH U MPOBOJUTH XUMUYECKUIN

OKCIIEPUMEHT (TONlyueHWe W  M3yYeHHE CBOWCTB HEOPraHWYECKUX U
OPraHUYEeCKHX BEUIECTB, KAYECTBEHHBIE PEAKUUU YIJIIEBOAOPOJAOB Pa3JIMUYHBIX
KJIACCOB ¥ KHUCJOPOACOAEPKAIIMX  OPraHMYECKUX  BEIUECTB, PpEIICHUE
DKCIEPUMEHTAIBHBIX  3a/Jad 1O  PACllO3HABAHUIO  HEOPraHUYECKUX U
OpPTaHMYECKUX BEIIECTB) C COOJIIOJIEHWEM TMpaBUi Oe30MacHOro OOparieHus ¢
BelIeCTBaMH U J1a00paTOPHBIM

obopynoBanueM; GOpPMYyIUPOBATh IIEIM HCCIEAOBAHUS, NPEIACTABISATH B
paznu4HON (hopMe pe3ynbTaThl HKCIEPUMEHTA, aHATH3UPOBATh U OIEHUBATH UX
JIOCTOBEPHOCTD

14.

CdopMUpoBaHHOCTb YMEHHSI OCYILECTBIISIT LIeJICHANPABICHHBINA TOUCK

XUMHUYECKON MHPOPMALIUH B pa3IMYHBIX HCTOYHUKAX (HAay4yHas U y4eOHO-

Hay4Has JINTeparypa, CpelicTBa MaccoBOi nHbopMaluu, cetb HTepHeT u
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Jpyrue), KPUTHYECKU AHAIM3UPOBATh  XUMHUYECKYIO UH(OPMALHIO,
nepepadarTbIBaTh €€ M UCIOJIB30BaTh B COOTBETCTBUH C TIOCTaBICHHON

y4eOHOM 3amaueit

15. ChopMupoBaHHOCTH yMEHHUSI TNPOTHO3UPOBATh, AHAJIU3UPOBATh M OLICHUBATDH
HH(pOPMAITHIO C TTO3UIMHA IKOJIOTHYECKON OE30MacHOCTH MOCJIEICTBUIA OBITOBOM
U TIPOM3BOACTBCHHON [EATEIHHOCTH YEIOBEKa, CBA3aHHOW C MepepadoTKon
BEIIECTB; C(POPMHUPOBAHHOCTh YMEHUH OCO3HABaTh OMACHOCTH BO3ICHCTBUS Ha
JKUBBIE OPraHU3Mbl OIpPEACIEHHBIX BEIIECTB, MOHMMAs CMBICH IOKa3aTems
npeenbHON JOMyCTUMON KOHIICHTPAIINH, U TIOSICHATh Ha TIPUMEepax CrocoObI

YMCHBIICHHUA U MMPECAOTBPALICHUA UX BPpCAHOT'O BO3HeﬁCTBHH Ha OpraHus3m

YCIO0BCKa

IHEPEYEHD 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbBIX HA EI'D
1O XUMHUHN

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

TeopeTnyeckre OCHOBBI

1.1

Crpoenue BemectBa. CoBpeMeHHast MOJIEb CTPOEHUs aroMa. Pacrnipenenenue

HIIEKTPOHOB IO SHEPreTUUYECKUM YPOBHAM. Kitaccudukammst XuMUIecKux

hieMeHTOB. OCOOEHHOCTH CTPOSHHUS SHEPTETHUECKUX YPOBHEH aTOMOB (s-, p-, d-

piieMeHTOB). OCHOBHOE U BO30YX AEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAs

KOH(UTyparusi aTomMa. BameHTHBIE 3JEeKTpPOHB XHWMHUYECKHI 3JeMeHT. AToM. fmpo aToma,
M30TOIBI. DJIEKTPOHHAS 000JI0YKa.

1.2.

Ilepuonuueckuii  3akoH u  llepuwommnueckas  cucremMa  XUMHUYECKHMX  BJIEMEHTOB]
JI.1. MenneneeBa. CBsizb MEPUOANMYECKOr0 3akoHA U [leproanyeckoil CUCTEMbl XMMUYECKUX|
piaementoB .M. MeHneneeBa ¢ COBpEMEHHON TE€OpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH|
M3MCHCHU A CBOI>'ICTB XUMHUYCCKUX DJJICEMCHTOB H 06p8.3y€MI>IX nMHn HpOCTBIX U CIOXHBIX|
BCIICCTB I10 I‘pyHHaM 148 HepI/IOI[aM. 3Ha‘-I€HI/I€ HepI/IOI[I/I‘IeCKOI‘O 3aKOHa B paBBI/ITI/II/I HayKI/I

1.3.

BanentHoCTh. DnekTpooTpuLaTeNbHOCTh. CTENEHb OKUCIICHUS

1.4.

Bunel xumudeckoit cBs3M (KOBaJeHTHAs, HOHHAS, METAJUIMYECKasi, BOJAOPOIHAs)
1 MexaHU3MbI €€ 00pa3oBaHus. MeXMOJIEKyIIpHBIC B3auMoieicTBuUs. BemecTa

MOJIEKYJIIPHOI'O ¥ HEMOJIEKYJIIPHOIO CTPOCHHMS. THUIIBI KPUCTAIUIMYECKUX PEIIETOK.
3aBHCUMOCTbH CBOMCTBA BEUIECTB OT THUIMA KPUCTALTAYECKON PEIIETKH

1.5.

Xumnueckas peakius. Knaccudukanus XuMU4eCKUX peakifii B HEOpraHM4ecKon 1
OpraHN4eCKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB

L.5.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSA. 3aKOH IIOCTOSTHCTBA COCTaBa
BelIeCTBA. THUIMBl KPUCTAIIMYECKMX PEMIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THIA
KpucTammyeckon pemerku. llonarne o gucnepcHeIx cuctemax. VICTUHHBIE M KOJUIOWIHBIC
acTBOpbI. MaccoBasi 015 BELECTBA B pacTBOPE

1.6.

Knaccudukanus Heoprannueckux coeinHeHnii. HoMeHkiaTypa HeopraHn4eckux BEIEeCTB

1.7.

Xumuueckass peaknus. Krnaccudukanmus XMMHYECKMX peakIMidi B HEOPraHUYECKOM
U OPraHMYEeCKON XMMHH. 3aKOH COXpaHEHHMs MacChl BEIIECTB, 3aKOH COXpaHEHMHs

1 IPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEaKLUsIX
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1.8. | CkopocTs peakmyy, eé 3aBHCHMOCTB OT Pa3IHYHBIX (PAKTOPOB

1.9. |OGpatumble peakuuu. XuUMHYECKOe paBHOBecue. DakTOpbl, BIMIIONME HA COCTOSIHUE
xumuyeckoro pasHosecus. [Ipuanun Jle [larense

1.10. | DnexTponutnueckas nuccornuanus. CuiapHbIe M cladble 37MeKTpoiauThl. Cpeaa BOJHBIX
[PacTBOPOB BEILIECTB: KHCIasl, HEHTpabHas, menoyHas. Peakiimu HOHHOTO oOMeHa

L11. | OkucnurensHo-BoccTaHOBUTENBHEC peakiuu

2. Heoprannueckas xumus

2.1. |Hemerannsl. [lonoxenue HemeramwioB B llepnoanueckoil cucteMe XMMHUYECKUX 3JIEMEHTOB
JI.1. MengaeneeBa U OCOOCHHOCTH CTpOEHHS aTOMOB. DH3WYECKHE CBOWCTBA HEMETAILIOB.
AJUTOTpOTUSI HEMETAJUIOB (Ha MpUMEpPe KUCIopoia, cephl, hocdopa U yriiepoaa)

2.2. | XUMHYeCKHE CBOWCTBAa BAXKHEHIIMX HEMETAUIOB (TaloreHoB, cepbl, a3oTa, (ocdopa,
yriaepoga M KpPEeMHHUs) M HUX COEAMHEHHH (OKCHIOB, KHUCIOPOACOAEPXkAIIUX KHUCIOT,
BOJOPOAHBIX coeMHEHM). [I[puMeHeHne BaXKHEUIIINX HEMETANIOB U UX COECIMHEHUM

2.3. | XuMHYecKue CBOWMCTBAa BAXKHEHIIMX HEMETAUIOB (TaJoreHoB, cepbl, a3oTa, (ocdopa,
yriaepoga M KpPEeMHHUs) M HUX COEAMHEHHH (OKCHIOB, KHUCJIOPOACOAEPXkAIIUX KHUCIOT,
BOJIOPOAHBIX coeMHEeHM). [I[puMeHeHne BaXKHEUIIINX HEMETANIOB U UX COCIMHEHUM

2.4. | XuMHUYEeCKHUE CBOWCTBA BAKHEHIIINX METAIIJIOB (HATPHH, KM, KaJbIUi, MAaTHHUH, aTIOMUHUH,
[IMHK, XpOM, JK€JIe30, Melb) M HMX coenuHeHH. OOmme crnocoObl MOMYyYEHHs METaJlIoB.
[TprMeHeHne METaIOB B OBITY U TEXHHUKE

2.5. |T'emetnyeckas CBSI3b HEOPTAHMYECKHX BENIECTB, IIPHHAIEKANINX K PA3THIHBIM KIaccaM

3. |OcHOBBI OpraHMYecKoil XHMHUH

3.1 |OCHOBHBIE MOJOXKEHUS TEOPUH XUMUUECKOI'O CTPOEHUSI OPTraHUYECKUX COEAMHEHNN
A.M. BytnepoBa. YriepoaHblil CKeJIeT OpraHu4ecKoi MosieKyabl. KpaTHOCTh XUuMHYECKON
CBSI3U. G- U T-CBS3H. SP 3 -, Sp 2 -, Sp-THOpUIU3AIMN OPOUTAICH aTOMOB yTepo/Ia.
3aBUCUMOCTb CBOMCTB BELIECTB OT XHMHUYECKOIO CTPOECHMsI MoJekysa. ['omosnoru.
["omosiornueckuit psa. Mzomepust u u3omepsl

3.2. | Monsarue o GpyHKIHOHATBHOH TpymIe. OpHEHTAIHOHHBIE Y(MEKTH 3aMeCTHTENEiH

3.3 |IIpencraBnenue o kaaccu(pUKaluu OpraHMUECKUX BemecTB. HoMeHKIaTypa OpraHn4eckux
COEIMHEHMH (cucTeMaThuecKas) U TPUBHAJIbHbIC HA3BaHUSI BAKHEUILIUX MPEICTaBUTENEH
KJIACCOB OPraHUYECKUX BEILECTB

3.4. |CBoOOmHOpaAMKAIBHBIN U HOHHBIN MEXaHU3MBI peakiuu. [lonsTue o Hykieoduae u
piiektpoduie. [lpaBuno MapkosuukoBa. [IpaBuio 3aiineB

3.5. | Ankanbl. XMMHYECKUE CBOMCTBA AIIKAHOB: TaJIOT€HUPOBAaHUE, ICTUAPHPOBaHHE, \
TEePMUYECKOE pa3JIOKEHUE, KpPEKUHI, u3oMepusanus, ropenue. [lomydeHne aikaHOB.
[{uxnoankansl.Crienduka CBONCTB IMKIOAIKAHOB C MaJbIM pa3MEpPOM IWKIA. Peaknnu
[IPUCOEANHEHNS U PAIMKAIBLHOTO 3aMEILEHUS

3.6. | AnkeHbl. XMMHUYECKHE CBOMCTBA: PEAKIIUU MTPUCOCTUHECHHS (TaJJOTeHUPOBAHUE,

TUIAPUPOBAHUE,  THAPOTAIOICHUpPOBAHME,  TUApATalus), TOPEHMs,  OKHUCIEHUS U

nosmMepu3auu. [IpombliieHHbIE U J1a0opaTOPHBIE CLIOCOOBI MOTYUYEHHS AIKEHOB
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3.7. | AnkanueHbsl. XUMHUYECKUE CBONCTBA AJIKAJIUEHOB: PEAKIINH PUCOECTUHEHUS

(ruapupoBaHue, TaIOTeHUPOBaHKE), TOpeHus U nonuMepusanuu. [loayueHue ankaaueHoB
AnkuHBL. XMMHUYECKHE CBOMCTBA: PEAKIIUN MTPUCOCTUHECHUS (TaJJOTeHUPOBaHUE,

3.8. rugpupoanue, rumpaTanys, THAPOTATOreHUPOBAHKE) KAK CIIOCOO MONYYEeHHs MOIMMEPOB U
NpYyTUX TOJE3HbIX MpOAyKTOB. Peakuuu 3amemieHus. ['opeHue aneTuiieHa Kak HCTOYHUK
BBHICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIs1 CBApPKU U pe3ku MeTauioB. [IpuMenenue anerunena

3.9.. | Apensl. XuMu4eckre CBOWCTBA OE€H30J1a: pEaKIH IEKTPO(YUIHHOTO 3aMELCHUS,
MpUcOeTUHEeHUsT (THAPHpPOBAaHUE, TrajloreHupoBanue). Peakmus ropenHus. OcoOeHHOCTH
XUMHAYECKHX CBOMCTB Tonyona. [lomyuenue Oenzona. OCOOEHHOCTH XHUMHUYECKUX CBOMCTB
crupona. [lonmumepusanust ctupona. CriocoObl MOMy4YEeHUS U MPUMEHEHHE apOMaTHYECKUX
YTJIEBOIOPOIOB

3.10. | Crouprtsl. [IpenenbHble 0THOATOMHBIE CIUPTHI. XUMHYECKUE CBOMCTBA: B3aUMOJICICTBIE
C HATPUEM KaK CIIOCOO YCTaHOBJIEHUS HAIMYMS TUIPOKCOTPYIIIIHI, C TaIONT€HOBOIOPOIaMHU
Kak crioco0 MOoJTydyeHusl paCTBOPUTENICH, BHYTPU- U MEKMOJIEKYJIsIpHAs JeTUpaTalus.

Peaknust ropenus. [lomydenue sTaHona: peaxkiust OpOXeHHs TIIOKO3bI, THAPATAIHs 3TUJICHA,
ODTUJICHIINKOJIb U TIUIEPUH KaK MPEeICTaBUTENH MPeIeIbHBIX MHOTOATOMHBIX CIIUPTOB

3.11 | Denon. XuMudeckue cBoWcTBa (peHoIa (peakiuy ¢ HaTpueM, TUAPOKCUIOM HATpHs,
opomom). [Tonyuenue penomna

3.12. | Anpneruapl. XMMHYECKHUE CBOMCTBA MPENEIbHBIX allbJIETUIOB: THIPUPOBAHHE;

KayeCTBEHHbIC peaKkIMM Ha KapOOHWUJIBHYIO TpyHIy (peakuus «cepeOpsHOro 3epkajay,
B3auMozeiicTBue ¢ ruapokcuaom meau (I1)). Ilomydenune mpenenbHbIX albJAeTHI0B: OKHCICHHUE
CIUPTOB, THApaTalMs aneTwieHa. AILIETOH Kak IpeAcTaBUTenb KeToHoB. (OcolOeHHOoCTH
[peaKuy OKHCIICHUS alleToHa

3.13. [KapOoHOBBIE KUCITOTHI. XUMHUUYECKHE CBOMCTBA MPEICTbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KH1CIO0T. OCOOEHHOCTH XMMUYECKHX CBOMCTB MypaBbUHOU KUCIOTHI. [lomyuenue mpe-

NeNbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKUCIICHUE aJIKaHOB, AJIKEHOB, IEPBUYHBIX
CIUPTOB, alibJeTu0B. Boiciine npeneiabHble U HelpeaeabHble KapOOHOBbIE KUCIOTHI

3.14 | Cnoxubie 3¢upsl 1 xupbl. CocoObl MOMYUYSHHS CIOKHBIX 3PuUpoB. OOpPaTUMOCTh peakLuy]
prepudukanuu. [IpuMeHeHHe CIOXKHBIX AS(GUPOB B MNHUIIEBOW H  MapOroMEepHOH
[IPOMBIIITIEHHOCTH. JKUpbI Kak CII0KHBIE 3(QUPHI TIULEPUHA U BBICHIMX KapOOHOBBIX KHUCIIOT.
XUMUYECKHE CBOICTBA KUPOB: THAPUPOBAHKE, OKUCIEHUE. [ NapOan3, Wik OMBUICHHE, KUPOB
KaK Croco0 MPOMBIIUICHHOTO TOJIyY€HHUs! COJied BBICHIMX KapOOHOBBIX KHUCIOT. MBIIA Kak
COJIM BBICHTNX KAPOOHOBBIX KHCIIO

3.15 | XuMHuecKre CBOMCTBA IIOKO3bI: PEAKIIUH C YYaCTHUEM CIIUPTOBBIX U albJAETUAHON TPYIII
1 MOJIOUHOKHCII0€ OposkeHue. [IpumMeHeHmne riroko3bl, €€ 3Ha4eHHE B KU3HECSATEIbHOCTH
OpraHusMa. Jucaxapunsbr: caxaposa, MaJbTO3a. BoccranasnuBaromue ul
HEBOCCTAaHaBIUBaroLMe naucaxapuabl. ['maponus nucaxapunos. Ilommcaxapuabl: Kpaxmai,
rivkoreH. CTpoeHHEe MaKpOMOJEKyJl Kpaxmala, TJIMKOT€Ha U ILeJUToi03bl. Dusndeckue
CBOMCTBA KpaxmaJia ¥ IEUTI0NI03bl. XUMUYECKUE CBOMCTBA KpaxMalia: THAPOJIU3, KaYeCTBEHHAs
peakius ¢ HOAOM. XHMHYECKHE CBOMCTBA LEJUIIONO3BL: TUAPOJIN3, MONIy4YeHHe 3S(HUpOB
1euTr010361. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, all€TATHBIN MIEIK)

3.16.

AMuHBI. AMUHBI KaK OpraHN4€CKUC OCHOBAHM: PCAKIINU C BOHOﬁ, KHCJIOTaMHU, p€aKIusd
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ropeHus. AHMIMH Kak IpEACTaBUTEIb apOMaTHUYECKUX aMHHOB. XHMUYECKUE CBOWCTBA
QHUJTMHA: B3aMMOJICHCTBHE C KUCIOTaMH, OpOMHOI BOfOH, okucieHue. [lomyyenne aMuHOB

AJTKNJIMPOBAHUECM aMMHUaKa U BOCCTAHOBJICHUCM HUTPOIIPONU3BOJHEBIX YITIEBOAOPOJI0B

3.17.

AMUHOKHCIIOTHI ¥ O€JIKH. AMHHOKHUCIIOTHI KaK aM(OoTepHbIe OPraHNYECKUE COCTUHEHHS.
OCHOBHBIE aMHHOKHCIIOTHI, 00pasytomue 0eiaku. XuMHIeCKHe CBOMCTBA OEIKOB: THIPOIH3,

neHarypanus, KaueCTBEHHBIC (IIBETHBIC) pEaKIIUU Ha OeTKu

3.18.

CTpoeHMEe U CTPYKTypa NOJIUMEPOB. 3aBUCUMOCThH CBOMCTB MOJIUMEPOB OT CTPOCHUS

Mosiekyd. OCHOBHbBIE CIOCOOBI TOJyYEHUS BBICOKOMOJIEKYJSAPHBIX COCAMHEHUN: pPEaKIUH
MOJIMMEPHU3aIH U MOoNUKOHAeHcauu. Kiaccudukaius BoJIOKOH

3.19.

Nnentndukanys opraHnuecKuX cCoeAMHEHUN. Pernenne skcrepuMeHTaIbHbIX 3a/1a4 Ha pac-

MO3HABAHUC OPTaHNYCCKUX BCIICCTB

3.20.

I'enernueckas cB3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

4.

XHUMHA U JKN3HD

4.1.

XuMmus B oBceTHEBHOM skn3HU. [IpaBuiia 6e3omacHoi paboThI ¢ €IKMMHU, TOPIOYNMHU U

TOKCHUYHBIMH BCUICCTBAMU, CPCACTBAMUA OBITOBOM XMMHH

4.2.

XuMus W 3700pOBbE. XHUMHUSA B MEAUIMHE. XUMHS U CEIbCKOE XO35iUCTBO. XHUMHUS B
MMPOMBIIIICHHOCTH. XUMHS ¥ YHEPTreTHUKA: IPUPOJIHBINA U TONMYTHBIA He(DTSIHOM raspl, UX COCTaB
1 ucrnonb3zoBanue. CocraB HePTH U €€ mepepadboTka (MPUPOIHBIE HICTOYHUKH YTJIEBOIOPOIOB)

4.3.

XUMUS U SKOIOTHsI. XUMHAUYECKOE 3arpsi3HEHHUE OKPY>KAIOILIEH CPEJIbl U €ro MOCIEICTBUS.
Oxpana rugpocdepsl, MOUBbI, aTMOchepbl, (HIOPHI U PayHBI OT XUMHUUECKOTO 3arps3HEHUSI.

[Tpobiema 0TX00B U TOOOYHBIX POAYKTOB. AJIbTEpHATUBHBIC HCTOUHUKHU SHEPTHH

4.4.

OO61re npeacTaBiIeHUs O MPOMBIIUIEHHBIX CIOC00aX MOIYyYeHHUS] XUMUYECKUX BEIECTB (Ha
puMepe MPOU3BOCTBA aMMHUaKa, CEPHOM KUCIO0ThI). UEpHas U 1IBETHAs METAJLUTY pPrusl.
CTekJ10 ¥ CUIMKaTHAas MPOMBIIIEHHOCTh. [IpoMblnienHas opranndeckast xumusi. CeIpbé

U1 OpraHNYeCKON MPOMBILIUIEHHOCTH

Tunsl pacyeTHbIX 32124

5.1.

Pacuérbl Macchl BemiecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEILECTBA, Macce
I 00bEMY OJTHOTO M3 YUAaCTBYIOUINX B PEAKIINH BEILIECTB

5.2.

Pacuets! TermoBoro ¢ dexra peakiuu

5.3.

PacueTsl 00beMHBIX OTHOIIICHMIT Fa30B IIpU XUMHUYCCKHUX PCAKIIHUAX

54.

Pacuérer Mmacchl (00bEMa, KOTMYECTBA BEIIECTBA) TPOTYKTOB PEAKIIUU, €CITH OJTHO U3

BEIIIECTB J1aHO B U30BITKE (MMEET MPUMECH

5.5.

Pacuétel MaccoBO# MM 00BEMHOI JJOJU BBIX0/1A TIPOAYKTA PEAKIIUN OT TEOPETUYECKU

BO3MOXHOI'O

5.6.

Pacuérer macchl (00bEMa, KOTMYECTBA BEIIECTBA) MTPOIYKTA PEAKIIMH, €CITH OJTHO U3

BELLECTB JJAHO B BUJIE PACTBOPA C ONPEAEIEHHON MACCOBOU J10JIEH PAaCTBOPEHHOIO BEILIECTBA

5.7.

PacuéTsl ¢ ncnonap30BaHUEM MOHATHH «MaccoBas OIS, «MOJISIpHAsk KOHLEHTPALHsD,
«pacTBOPUMOCTD)

5.8.

Haxoxnenve MonekyJasipHOH (QOpMyJbl OPraHUYECKOro BeHIeCTBa IO €ro IJIOTHOCTU H

MAaCCOBBIM OOJIAM 3JICMCHTOB, BXOAAIIUX B €ro COCTAB, WJIN IO MPOAYKTAM CropaHud
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