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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1Mo XMMUHM Ha YpPOBHE CpeaHEro oomero obpasoBanms padpaboTaHa Ha ocHOBe DeaepanbHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHMA K pe3ysIbTaTaM OCBOCHUS (eaepambHOI
oOpa3oBarenbHON MporpamMmbl cpeaHero ooOmero oobpaszoBanus (POII COO), mnpexacraBienHsix B DenepanbHOM
rocyaapcTBeHHOM oOpazoBaTenbHoM ctannapte COQO, ¢ yuérom Konuenmuu npenogaBanus yueOHOTo npeamMera « XuMus» B
oOpa3oBarenbHbIX opranuzanuax Poccuiickoit denepannu, peaqu3yOlMX OCHOBHBIE 0Opa3oBaTeNbHBIC MPOTPaMMBI, U
OCHOBHBIX mnoJiokeHuil «Crtparerun pas3Butus Bocnutanus B Poccuiickoir ®enepauuu Ha nepuon o 2025 ropa»
(Pacnopsxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY NOAXOJIOB K pa3pabOTKe MporpamMMBbl MO XUMHH, K ONPEIETICHUIO O0IIEel cTpaTeruu oOydeHus, BOCTIUTaHUS U
pa3BUTUS OOy4YarOLIUXCs CcpeacTBaMu yuyeOHoro mpeamera «Xumus» s 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBMIIM
koHuenrtyanbHbie nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH, COAEp)KaHUsl, pe3yIbTaTOB OOY4YECHHS U
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBHIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHuE, TMOJy4aeMO€ BBIMIYCKHUKaMU  OO0IIe00pa3oBaTeIbHON  OpraHu3alluu, SBISETCS
HEOTHEMJIEMON YacThl0 X 00pa3oBaHHOCTU. OHO CIYKHUT 3aBEpIIAIONIMM ITAllOM peaju3allid Ha COOTBETCTBYIOIIEM €MY
0a30BOM YypOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIMX IIEIOCTHOM CHCTEME XMMHYECKOTr0 OOpa3oBaHUs. OTHU IEHHOCTH
KAacaroTCs TMO3HAHUSl 3aKOHOB MPHUPOJbI, (HOPMUPOBAHHS MHUPOBO33PEHUS M OOIIEH KyJIbTYphl 4YEJIOBEKa, a TaKkKe
DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0pOBBIO W TIPHUPOAHON cpene. Peanmmsyercss XMMHYECKOE
oOpa3oBaHHe OOy4YalOIIMXCS Ha YPOBHE CPEAHEro OOIIero o0pa3oBaHUsl CPEJACTBAMHU YYEOHOro mpeamera «XUMUs»,
COJIEp>KaHKE U TIOCTPOCHHUE KOTOPOT'O OINPEEICHBI B TPOrpaMMe M0 XUMHUU C YUETOM Creu(DUKNA HAYKH XUMUH, €€ 3HAaUCHUS
B TO3HAHWUU TPUPOJIBI W B MaTEPUATBHOW JKM3HU OOIIECTBA, a TakkKe C y4€TroM OOmMX IMened W MPUHIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeiHero obmero oopasoanus B Poccutickoit Deaepanmm.

XUMUSL KaK dJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT O0COOYIO pOJib B COBPEMEHHOW NUBUIM3AIMH, B CO3/IaHUU
HOBOM 0a3bl MaTepuaibHOU KyJbTyphl. OHa BHOCUT CBOM BKJaJ B (pOpMHUpPOBAHUE PAIMOHAIBLHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHUE LEJIOCTHOTO MPEACTaBICHUS 00 OKPYkAIOIEM MHUPE Kak O €JIMHCTBE MPUPObI U YEIIOBEKA, KOTOPoe (GOpMUPYETCs
B XMMHUH Ha OCHOBE NMOHUMAaHHUS BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIEr0 MUpPA, OCO3HAHUS B3aWMOCBSI3H MEX]y CTPOCHHEM
BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHSI.



TecHO B3aMMOJEUCTBYS C JPYTMMH €CTECTBEHHBIMHM HAyKaMH, XUMHS CTajla HEOThEMJIEMOM YacCThIO MHUPOBOU
KYJIbTYPbl, HEOOXOJUMBIM YCIOBUEM YCIEIIHOTO TPYyAa U KM3HU KKJI0TO wieHa obmecTBa. CoBpeMeHHasi XUMUS KaK HayKa
co3ujaTeNbHasl, KaKk HayKa BBICOKMX TEXHOJOTHM HampaBlieHa Ha pelieHuE riao0ajbHBIX MPOOJIeM YCTOMYHMBOIO pa3BUTHUS
YeJI0BEYECTBA — CHIPhEBOM, SHEPTETUUECKOM, TUIIEBON, IKOJIOTUIECKON OE30IMaCHOCTH U OXPAaHbI 37]0POBbSL.

B cooTBeTcTBUM C OOIMIMMU LEISIMU U IPUHIUIIAMU CPEIHETO O0IIEro 00pa3zoBaHus CoJEpKaHUE MpeaMeTa « XUMUS»
(10-11 xmaccel, 0a30BBIi YpOBEHb M3yYEHHs) OPUEHTUPOBAHO NPEUMYUIECTBEHHO Ha OOMIEKYJBTYPHYIO HOATOTOBKY
oOyyaromuxcsi, HeoOXOUMYI0 UM JUIsl BBIPAOOTKHM MHPOBO33PEHUYECKMX OPUEHTHPOB, YCIEIIHOIO BKIIOUEHUS B >KU3Hb
colyma, poJ0JIKEHHsI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBisomUMHA  npeaMeTa  «XuMus» SBISAOTCS 0a3oBble Kypchl — «Oprannueckas xumus» u  «OOmas u
HEOpraHWYecKas XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsl KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHWM 10 HEOPTaHMYECKOW XMMHUU (C BKIIOUCHHEM 3HAHUM M3 OOIIe XMMHUHU) U opraHudeckou xumuu. GopmupoBaHue
JaHHOM CHCTEMbl 3HAHMW TPU HU3YYEHUHU MpeAMeTa oO0ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHMsI BCETO MHOT000pa3us
BEIIIECTB Ha OCHOBE OOIINX MOHSATUHN, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa conepxkaHusi KypcoB — «Oprannyeckas xumusi» u «OOIas U HEOPraHWYeckass XuMHUs» cPOpMHUpPOBaHA B
nporpaMme Mo XMMHUU Ha OCHOBE CHCTEMHOIO MOAXOAAa K M3YUYEHHIO y4eOHOro marepuayia U oOyCJIOBJIEHa MCTOPUYECKH
00OCHOBaHHBIM pPa3BUTHUEM 3HAHUI Ha OINpenelEHHBIX TEOPETHUYECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOM XUMHUH
BEILIECTBA PACCMATPUBAIOTCSA HA YPOBHE KJIACCUUYECKOM TEOPUHU CTPOEHHUs OPraHMYECKUX COCAMHEHMM, a TAK)KE Ha YPOBHE
CTEPEOXMMUYECKUX MU AIEKTPOHHBIX IMPEACTaBICHU O cTpoeHuu BeulecTB. CBeneHusi 00 M3yyaeMbIX B Kypce BEIIeCTBax
JAI0TCS B Pa3BUTUU — OT YIIIE€BOJAOPOJIOB JI0 CIOKHBIX OMOJIOTHYECKH aKTUBHBIX COEAMHEHMI. B Kypce oprannueckoil XuMuu
MOJIy4aroT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl MEPBOHAYAIbHBIC MPEACTABICHUS O
XUMHUYECKON CBSA3M, KIACCU(DPHUKAIIMOHHBIX IPU3HAKAaX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT HUX CTPOCHHUS, O
XUMHYECKOU pEaKIIUU.

[Toa HOBBIM yTJIOM 3peHUS B IpeAMETe « XUMHUsD 0a30BOTO YPOBHS PACCMATPUBAETCS U3YUEHHBIN Ha YpOBHE OCHOBHOTO
o01ero oopa3oBaHusl TEOPETUUECKUM MaTepuall U (PAKTOJIOTMUECKUE CBEJICHUS O BEIIECTBAX U XUMUYECKOHN peakiuu. Tak, B
YaCTHOCTH, B Kypce «O0111ast 1 HeopraHuueckasi XuMus» 00y4daroluMCs MPeIOCTaBIAETCS BO3MOKHOCTh OCO3HATh 3HAUEHUE



MIEPUOIMYECKOTO 3aKOHA C OOIMIETEOPETUICCKUX M METOAOJOTHUSCKUX MO3UIIHNH, TITy0Ke TOHITh HCTOPUIECKOE U3MEHEHUE
(YHKITUH 3TOTO 3aKOHA — OT 00001IaroIIeH 10 0OBACHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucremMa 3HaHUM O BaKHEWIIUX BEIIECTBAX, MX COCTaBe, CTPOCHHM, CBOMCTBaX M MPUMEHEHHH, a TaKke O
XUMUYECKUX PEAKITUAX, HX CYIITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHMsI TOMOoHIeTCs B Kypcax 10 u 11 kmaccoB aneMeHTamMu
colepKaHusl, MUMEIOMMMH KYyJbTYPOJIOTHYCCKUNA W TPHUKIATHOW XapakKTep. OTH 3HAHUSA CIIOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBSI3M XMMHH C JAPYTHMH HAayKaMH, PacKpbIBAalOT €€ poJib B IMO3HABATCIHHOW M TPAKTHYECKOW EATECITHLHOCTH
YeJIOBEKa, CITIOCOOCTBYIOT BOCITUTAHUIO YBXKEHHS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTUUECKUX MPHUIIOKCHHMI
XUMUH, TIOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBSI3aHHBIX C
XUMUEH, KpUTHIESCKU OCMBICTTUBATH HH(DOPMAITUIO U IPUMEHATD €€ JUTsl TIOTIOTHCHUS 3HAHUH, PEIICHNSI HHTEIJICKTYJIbHBIX U
AKCIIEPUMEHTAIILHBIX HMCCIIEIOBATEILCKUX 3a7ad. B memoMm cojepikaHue ydeOHOTO MpeaMeTa «XHMHS» JTaHHOTO YpPOBHS
M3Y4YEHUSI OPUEHTUPOBAHO Ha (DOpMUPOBAHKE y 00YHAIOUTUXCSI MUPOBO33PEHUYECKON OCHOBHI ISl MOHUMaHUS (HUI0CO(CKUX
UJeH, TaKuX KaK: MaTepUalbHOE €IMHCTBO HEOPTaHWYECKOTO U OPTaHUYECKOro MHUpa, 00YCIOBJICHHOCTh CBOWMCTB BEIIECTB
UX COCTaBOM M CTPOEHHUEM, MO3HABAEMOCTh MPUPOJIHBIX SIBICHUN MyTEM DKCIIEPUMEHTA U PEIICHUS] POTUBOPEUUN MEXKTY
HOBBIMHU (paKTaMH M TEOPETHUYSCKUMH TPEIMOCHIIKAMH, OCO3HAHWE POJM XWMHH B PEUICHUH DKOJOTHYECKUX MpodieM, a
TaKXe MpooJIeM COCPEIKESHUS SHEPTETHUCCKUX PECYPCOB, CHIPhS, CO3JJaHUS HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B mnane pemenust 3aga4 BOCIUTAHUS, PA3BUTHS U COIMAIM3AIMN OOYYAIOIIUXCS MPUHSATHIE MPOTPAMMON MO XUMHH
MOAXO/Abl K OMPEICICHUIO COACPKAHUA M TIOCTPOCHHS MpeAMeTa MNpeaycMaTpUBalOT (POPMUPOBAHUE YHHBEPCAIBHBIX
y4eOHBIX JCHCTBUH, UMEIOIMNUX 0a30BO€ 3HAYCHHE I PA3IMYHBIX BHUJIOB JICATCILHOCTH: PEIICHHS MPOOJIeM, TOWCKa,
aHanu3a M 00paboTku uH(pOPMAIMK, HEOOXOIMMBIX [JIsi MPUOOPETEHHUsS OMbITa MPAKTUYECKOM W HUCCIEI0BATENbCKOU
JeATETBbHOCTH, 3aHUMAFOIICH BaKHOE MECTO B TTIO3HAHUN XUMUH.

B npakTuke npenoiaBanus XMMHH KaK Ha YPOBHE OCHOBHOTO 0011IeT0 00pa30oBaHusl, TaK U Ha YPOBHE CPEHETO 0OIIEro
oOpa3oBaHus, TpU ONPENCICHUU COACPNKATEIHHOW XapaKTePUCTUKUA IIeJIed W3Yy4deHUs TMpeaMeTa HalpaBJICHHEM
MEPBOCTCTICHHOW 3HAYMMOCTH TPAIUIIMOHHO TPU3HAETCS (POPMHUPOBAHME OCHOB XHUMHUYCCKONM HAyKHM Kak 00JacTh
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUECKON JEATETbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI.
C MeTOAMYECKON TOYKM 3pEHUS TaKOU MOAXO0/ K ONPECIICHHIO TIeJIeH U3yUeHUs MPEAMETA SIBJISETCS BIIOJIHE ONPaBIaHHbIM.



CoryiacHO JaHHOM TOYKE 3pEHUs IJIaBHBIMHU LEISIMU M3Y4YEHUs Npeamera «Xumus» Ha 0a3oBoM ypoBHe (10 —11 ki)
SBJISIFOTCSL:

e (QopMupoBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH COCTaBJIAIONIEH €CTeCTBEHHO-HAYYHOW KapTUHBI
MHUpa, B OCHOBE KOTOPOH JIeKAT KJIIOUEBbIE MOHATHA, (yHIaMEHTAIbHbIC 3aKOHBI M TEOPUU XUMUU, OCBOCHUE SI3bIKA
HAyKH{, YCBOCHUE U IOHUMAHKUE CYITHOCTH JIOCTYIHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHE C
HCTOPUEN UX PA3BUTHUS U CTAHOBJICHHUS;

e (opmHpoBaHME U pa3BUTUE MPEACTABICHUM O HAy4YHBIX METOJAX IO3HAHMUS BELIECTB M XUMHUYECKHX pEaKLuH,
HEOOXOAUMBIX Ul MPUOOPETEHHUs] YMEHUM OPUEHTHPOBATHCS B MUPE BEIIECTB M XMMHUYECKHUX SBJICHUN, UMEIOLIUX
MECTO B NMPUPOJIE, B MPAKTUYECKON U TOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHHI M CHOCOOOB JEATEIbHOCTH, CBA3AHHBIX C HAOMIOACHUEM U OOBSICHEHUEM XHUMHYECKOTO
AKCIIEpUMEHTA, COOJI0O/IEHUEM MTPaBUII 6€30MacHOT0 0OpAIlEHUs C BEIIECTBAMH.

Hapsiny ¢ atuMm, conepskarenpHas XapakTEpUCTHKA LEJed W 3aJad M3y4eHUus INpeaMeTa B Iporpamme o XHMHH
YTOYHEHa M CKOPPEKTHpPOBaHAa B COOTBETCTBUM C HOBBIMH MPUOPUTETAMH B CHUCTEME CpPEIHEro OoOIIero oO0pa30BaHMUIL.
CeronHsi B MpenojaBaHUM XMMHH B OOJIbLIEH CTENEHW OTHAAETCS MPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COAEpIKaHUS
00y4eHUsI, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHUKa 00I1c00pa3oBaTeIbHON OpraHu3alyiy, BIaJCI0ero He Habopom
3HaHUH, a QYHKIMOHAILHOM rPaMOTHOCTBIO, TO €CTh CLIOCOOAMU U YMEHUSIMU aKTUBHOT'O MOJyYEHUsI 3HAHUN U IPUMEHEHMUSI
UX B PEAJIbHOM KM3HU ISl PELIECHUS IPAKTUYECKUX 3a1a4.

B cBs3u ¢ 3TUM npU UM3ydeHUU NpeameTa «XUMUsS» JTOMUHUPYIOIlee 3HaYeHUE MPUOOpETaloT Takue LeJd U 3aJayH,
KaK:

ajganTaus 0O0ydYaroluxcsi K YCIOBUSAM JMHAMUYHO pa3BUBAIOLIErOocsl Mupa, (HOPMHUPOBAHHUE HHTEIJIEKTYyalbHO
Pa3BUTOI IMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHITHIO TPAMOTHBIX PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYaLMSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

(dopMHpoBaHrEe Yy 00yUaIOLIUXCS KIIFOUEBBIX HABBIKOB (KIHOYEBBIX KOMIETEHIMH), UMEIOLIUX YHUBEPCAIbHOE 3HAUCHHE
JUTSL pa3JIMYHBIX BUIOB JIEATEIbHOCTH: pelIeHUsl po0seM, MOUCKa, aHaiau3a U o0paboTku MHPOpMaAUK, HEOOXOIUMBIX IS
NpPUOOpPETEHUS OMbITa ACSITENbHOCTH, KOTOpas 3aHUMAeT Ba)KHOE MECTO B MO3HAHUM XMMUH, a TAKXKe AJI1 OLUEHKHU C MO3UIUI



HKOJIOTMUECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKHUX MPOIIECCOB HA OPraHU3M YeJIOBEKa U MPUPOTHYIO
cpeny;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00yUJarONUXCs: CIIOCOOHOCTH
CaMOCTOSTEIILHO MPUOOPETaTh HOBBIC 3HAHUS MO XMMHU B COOTBETCTBHH C KU3HCHHBIMH MOTPEOHOCTSIMH, MCIOJIB30BATh
COBpPEMCHHBIC HMH()OPMAIMOHHBIC TEXHOJIOTHM I TOMCKA W aHalW3a Y4eOHOW W HAayIHO-TIONMYJSIpHOW WH(OpMaImu
XUMHUYECKOTO COJICPIKAHMS;

dbopMHpoBaHWEe U Pa3BUTHE Y OOYYAIONIUXCS ACCOIMATUBHOIO M JIOTHYECKOTO MBIIUICHUS, HAOII0aTeIbHOCTH,
COOpaHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOCHHO HEOOXOIWMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUU U MPOBEIACHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCITUTAHHWE y OOydaromuxcsi yOeKIEHHOCTH B TyYMaHUCTHYCCKOW HANpPABICHHOCTH XHMHH, € Ba)KHOH pONH B
perieHrr TI00aNbHBIX MPOOJIEM PalMOHAIBHOTO TMPUPOJIONOIB30BAHUS, TOTOJHEHUSI HSHEPTeTUYECKUX PECYPCOB U
COXpPaHEHUsI MPUPOJHOTO PABHOBECHUS, OCO3HAHUSI HEOOXOUMOCTH OEpEeKHOTO OTHOUIEHHS K IPUPOJE U CBOEMY 3[I0POBBIO,
a TaKKe MPUOOpPETEHHUs OMbITa MCIOJb30BaHUS MOJYYCHHBIX 3HAHHWM IS MPUHATUS TPAMOTHBIX PEIICHHM B CUTYyaIlUsX,
CBSI3aHHBIX C XUMHUYECKUMU SBIICHUSIMH.

B yueOHOM maHe cpeaHero o6miero oOpa3oBaHMs y4eOHBIM MpeaMeT «XUMHUsS», W3ydaeMblil Ha 0a30BOM YpOBHE,
ABJISIETCS] 00S3aTEIIbHBIM YU4€OHBIM MPEIMETOM.

OO6miee 4uCIO 4YacoB, OTBEACHHBIX [IJISi M3YyUYCHUsS] XUMHUHU, Ha 0a30BOM YpPOBHE cpelHero ooOiiero oOpa3oBaHWS,
coctaniisieT 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hezento), B 11 kitacce — 34 gaca (1 yac B Heneno).



COILEPKXAHUE OBYYEHUAA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMer oOpraHM4yeckod XUMHH: €€ BO3HUKHOBEHHE, Pa3BUTUE W 3HAYEHUE B MOJYYEHUU HOBBIX BEIIECTB H
MarepuasioB. Teopusi CTpOEHUs OpraHUYecKuX coeauHeHuid A. M. BytiepoBa, €€ OCHOBHbIE MOJOXEHUSA. CTPYKTypHbBIE
(dhopMyJibl OpraHUYecKuX BemiecTB. ['oMomorusi, nsomepusi. XuMU4YecKasi CBSI3b B OPraHUYECKUX COCIMHEHUSX — OJMHAPHBIC
Y KpaTHBIE CBSI3H.

[IpencraBienne o0 kinaccuuKanMy  OpPraHUYECKUX  BemecTB. HoOMeHknIaTypa OpraHWyYecKuX  COEIUHEHUM
(cuctemaTuveckasi) ¥ TPUBHAJIbHBIC HA3BAHUS BAKHEHIIINX MPEACTABUTENCH KIACCOB OPTaHUYECKHUX BEIECTB.

OKCnepUMEHTAIbHBIE METOJbl M3YYCHHS BEIIECTB M WX MPEBpAICHH: 03HAKOMJIEHHWE C O0pasllaMh OpPraHUYEeCKUX
BEIIIECTB M MaTephallaMd Ha UX OCHOBE, MOJECIMPOBAHUE MOJIEKYJ OPTraHMYECKHUX BEIIECTB, HAOIIOJCHUE U OIMCAHUE
JIEMOHCTPAIMOHHBIX OMBITOB MO TPEBpAIIEHUI0 OPraHMYECKUX BEIIECTB MPU HarpeBaHuu (IJIaBlieHHE, OOYIJIMBAaHUE U
ropeHue).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUU psiA. MeTaH M 3TaH — MPOCTEHIME MPEACTABUTENIH aJKAHOB:
(hu3nyecKre U XMMUYECKUE CBOMCTBA (peaKIMy 3aMelIeHUs U TOPEHUS ), HAXOXKICHUE B IPUPO/IC, TTOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUUECKUN Psll. DTWICH U MPOMUIEH — MPOCTEHINE MPEICTaBUTEIN AJTKEHOB:
¢u3MYecKue W XUMUYECKHE CBOWCTBA (pEakiMu THUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIMHA, OKUCICHUS U
MOJIMMEPU3AIINN ), TOJYYeHUE U IPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 u wmetwnOyrtaguen-1,3: crpoeHue, BaKHEWIIME XUMHUYECKHE CBOMCTBA (peakius
nosmMepuzanun). [lonydeHne CHHTETHUECKOTO KayuyKa U PE3UHBI.



AJKHHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHYECKUH Pl AUETUIIEH — MPOCTEUIINIA NPEICTABUTENb ATKMHOB:
COCTaB, CTpoeHue, (U3MUYECKHE U XHUMHYECKHME CBOMCTBAa (peakluu TUIPUPOBAHUSA, TaJOTCHUPOBAHMS, TUIpaTallHH,
rOpeHus), MOJy4YEeHUE U TPUMEHEHUE.

Apensbl. beH3oi: cocta, cTpoeHue, GU3MUECKUE U XUMHYECKUE CBOMCTBA (PEaKIIMy TaJOTCeHUPOBAHUS M HUTPOBAHUS),
MOJIyYeHUE U IPUMEHEHHE. T0ayo: cocmas, cmpoeHue, pusuieckue u Xumuieckue ceoucmea (peakyuu 2an02eHupo8anus u
HUMpOBAanusi), noxyyenue u npumeHenue. TOKCUYHOCTb apeHOB. [eHeTuyeckas CBA3b MEXKIAY YIJIEBOJOPOJIaMH,
MIPUHAJICKAITUMHA K Pa3IUYHBIM KIJIACCaM.

[IpuponHble HCTOUHUKH YTIEBOAOPOAOB. [IpupoaHblii a3 u nonyTHble HEPTsIHBIE ra3bl. HedTh 1 e€ mpoucxoxaeHue.
CnocoObl nepepaboTKu HePTH: MEPETOHKA, KPEKUHT (TEPMUYECKUM, KaTaTuTU4YeCKuil), muponus. [IpoaykTel nepepaboTku
He(TH, UX IPUMEHEHHE B POMBIIIJIEHHOCTH U B ObITY. KaMEeHHBIN yTroib U MPOAYKTHI €ro NepepadoTKH.

DKCrepuMEHTAJIbHbIE METOJIbl H3Y4YEHMsI BELIECTB M HMX MPEBpALEHUI: O3HAaKOMJIEHHE ¢ OoO0pa3laMH IIacTMacc,
Kay4yKoB M pe3uHbl, Koyuiekuun «HedTe» u «Yronb», MogenupoBaHie MOJIEKYJT YIJIEBOJOPOIOB U T'aJIOT€HONPOU3BOIHBIX,
MPOBEJCHUE IPAKTUYECKON PabOThl: MOJyUYEeHUE ITUIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3anaum.

Brruucnienns mo ypaBHEHUIO XUMUYECKOW peakinu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA MM MPOIYKTa
pEeaKInu 10 U3BECTHBIM Macce, 00bEMY, KOJTUYSCTBY OJTHOTO M3 UCXOAHBIX BEIIECTB UM IIPOJYKTOB PEAKIIUHN ).

Kucioopoacoaepsxkaimme oprannyeckue coeIuHeHUs

[IpenenpHble OTHOATOMHBIC CIIUPTHI. METaHOJ U ATAHOJ: CTpoeHue, GU3NUEeCKue U XUMUYECKUE CBOMCTBA (peakivu ¢
aKTUBHBIMU METaJlIaMH, TaJIOT€HOBOAOPOAaMHU, TOPEHHE), MpUMeHeHne. BomopoaHbie CBS3M MEXKIy MOJIEKYJIaMU CIIUPTOB.
JleicTBrE METaHOA U 3TAHOJIa HA OPTaHU3M YEJIOBEKA.

MHoOroaToOMHBIC CHUPTBHI. ITUICHIJIMKOIbL MW TJIHIEPUH: CTpOCHHE, (PU3MUECKHEe ¢ XHMHYECKHE CBONCTBA
(B3aMMOJICMCTBHUE CO IIECJIOYHBIMU METAJJIAMH, KaUeCTBEHHAs PEaKIlds HAa MHOTOaTOMHbBIE CIUPTHI). [[elicTBUE Ha OpraHu3M
yesoBeka. [[puMenenune ravuepruna u STUIIEHTIIAKOJIA.

deHo: CTPOCHHE MOJICKYJIbI, (PU3NYECKUE U XUMUYecKHe cBoicTBa. TokcuuHOCTh (heHona. [Ipumenenue deHona.

Anpaerunbl U xkemoHwvl. DOpMaNbIETH, alleTANbICTHA: CTPOCHHE, (PU3MUYECKHE W XMMUYECKHE CBONCTBA (pEaKIuu
OKHCJICHHS] 1 BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIIUH ), TOTYUYCHHE U IPUMEHEHHUE.



OAHOOCHOBHBIE TpeAebHbIE KapOOHOBBIE KUCIOTH. MypaBbHHas W YKCYyCHAasl KUCJIOTBI: CTpOEHHUE, (U3HUECKHE U
XUMUYECKUE CBOMCTBa (CBOMCTBa, oOlIMe i Kiacca KHUCIOT, peakiusi 3Tepudukanuu), MOoJydyeHHEe U IpPUMEHEHUE.
CreapuHoBasi M OJICMHOBAsl KHUCIOTHl KaK MPEACTABUTENM BBICHIUX KapOOHOBBIX KHUCJIOT. Mblja Kak COJU BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBHE.

Crnoxxsble 3(pHUpbl KaK MPOU3BOJAHBIE KapOOHOBBIX KUCIOT. ['maponu3 ciioxHbIX 3¢upoB. XKupsl. ['maponans xupos.
[Ipumenenue xupoB. bruomornueckas posb )KUPOB.

VYrneBoabl: cocTas, Kiaccu(uKalus yriieBoAoB (MOHO-, TU- U MOJKcaxapuipl). ['ioko3a — mpocTelmii MOHOCaxapuu:
OCOOCHHOCTH CTPOEHMsSI MOJIEKYJIbl, (PU3UYECKUEe M XUMHUYECKHE cBoWcTBa (B3aumojeiictBue c rugapokcugom menu(Il),
OKHCJICHHE aMMHUayHbIM pacTBopoM okcuna cepedpa(l), BocctaHOBIEHUE, OPOKEHHUE TIIOKO3bl), HAXOXKJEHUE B MPUPOJIE,
MIpUMEHEeHUE, Onosiorudeckas poiab. @otocuHTe3. OpyKTO3a KAk U30MEP TIIFOKO3HI.

Kpaxman u nesmtronosa Kak npupoAHsle noauMepsl. CTpoeHrne Kpaxmalia U LeJUToa03bl. Dusndyeckne U XUMHUYECKHUE
CBOMCTBA KpaxMaja (THAPOJIN3, KAUECTBEHHAs] PEAKIIUS C HOJIOM).

DKClepUMEHTAIbHbIE METOJbl M3y4YEHHUs BEUIECTB M HX NPEBpALICHHI: NpOBEACHHE, HAOIIOJEHHWE U OIMCaHHUe
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAYECTBEHHBIE PEAKIMH OJHOATOMHBIX CIHMPTOB (OKHUCIEHUE 3TaHOJa
okcugoMm Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3auMoneicTBUe TiMLepuHa ¢ TuapokcugoMm wMeau(Il)), ampaerumon
(okucieHre aMMHadyHbIM pacTBopoM okcuaa cepebpa(l) u runpoxcuaom memu(Il), B3aumopeiicTBue kKpaxmana ¢ HOJAOM),
MPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

Pacuétnrblie 3amaun.

Boluucienus no ypaBHEHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOAHOTO BEIIECTBA WM MPOIYKTa
pEeaKIMK 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIINH).

A3oTcoaeprkalue oOpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(oTepHble opranndyeckue coequHeHus. Gusnueckre 1 XUMUYECKUe CBOMCTBA aMUHOKHCIIOT (Ha
npumepe riaviuHa). buonornyeckoe 3HaueHrne aMUHOKHUCIIOT. [lenTuab.

benku kak mpupoaHbie BHICOKOMOJEKYJIApHbIE coenuHeHus. [lepBuunas, BTOpUuyHas U TPETUYHAsI CTPYKTypa OEIKOB.
XYMHYECKUE CBOMCTBA OENIKOB: THAPOIIN3, ACHATYpaLlKs, KaYECTBEHHbIE PEaKIIMH Ha OCIKU.



DKCIepUMEHTAIbHBIE METOABlI U3yUEHHUsI BEUIECTB U X MPEBpAICHHI: HaOMI0eHUE U ONUCaHUE JEMOHCTPAI[MOHHBIX
OTIBITOB: JIeHATypalus O€IKOB IPU HArpeBaHUU, LIBETHBIE pEaKIUU OEIKOB.

BbicokomoieKkyasipHbIE COeJUHEHHUS

OCHOBHbBIE TIOHATHS XUMHUH BBICOKOMOJICKYJISIPHBIX COCIMHEHHUI: MOHOMEp, MOJHUMEpP, CTPYKTYPHOE 3BEHO, CTEIECHb
MOJIMMEPH3AINH, CpPEIHSIS MOJEKyIspHas Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJEKYISPHBIX COCIUHEHUN —
MOJIMMEPH3AITUS U TTOJTUKOHICHCAIIHSL.

DKCrepUMEHTAIbHbIE METOJbl M3YUYCHHsS BEUIECTB M WX NPEBPALICHUN: O3HAKOMIICHHE C 0oOpa3laMu MPHUPOJHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayYyKOB.

MexnpeaMeTHbIE CBS3H.

Peanm3zanust MeXNpeIMETHBIX CBA3€d IPU HM3Y4YEHUM OpraHmyecko xumuu B 10 Kiracce ocCymiecTBIsIETCs 4epes
HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK M MOHATHH, SBISIOUIMXCS CUCTEMHBIMHU ISl OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYUYHOT'O IUKIIA.

OO1Iue ecTecTBEHHO-HAy4HbIE TOHATHUSA: SBJICHHE, HAyyHbId (aKkT, TUIOTEe3a, 3aKOH, TEOpUs, aHaJIU3, CUHTES3,
KJaccuuKanus, NIepuoANYHOCTb, HAOII0ICHIE, N3MEPEHHE, SKCIIEPUMEHT, MOICTTUPOBAHHE.

®dwuszuka: MaTepus, YHEPrHsi, Macca, aToM, dJEKTPOH, MOJEKYJa, YJHEPTeTUYECKUH YPOBEHb, BELIECTBO, TENO, 00BEM,
arperaTHoe COCTOSIHHE BEIeCTBa, (PU3MUECKUE BETUUHUHBI U €AUHUIIBI UX U3MEPEHHUS.

buonorus: kinetka, opraHusMm, Owocdepa, oOMEH BEIIECTB B OpraHusme, (HOTOCHHTE3, OMOJIOTMYECKH AKTUBHBIC
BellecTBa (OENKH, YIIIEBOIbI, JKUPBI, (PEPMEHTHI).

['eorpadus: MuHEpasbl, TOPHBIE TIOPOIBI, TTOJIE3HBIE HCKOMTAeMBbIE, TOTIINBO, PECYPCHI.

TexHomorus: THUIIEBBIE MPOAYKTHI, OCHOBHI PAIMOHATBLHOTO TMHUTAHUS, MOIOIINE CPEICTBA, JIEKAPCTBEHHBIC WU
KOCMETHYECKHE MpernapaThl, MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU



Xumuyeckui 3memMeHT. ATom. Sapo aroMa, u30TOMbl. DJIEKTPOHHAS 000JI0YKa. DHEPreTUYECKUE YPOBHU, TTOTYPOBHH.
ATomHBIE opOuTaNH, s-, p-, d- amemenTsl. OCOOEHHOCTH pacHpe/iesieHUs: 3JEKTPOHOB M0 OpOUTAIsIM B aTOMaxX 3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpallis aTOMOB.

[lepmonnueckuii 3akoH u Ilepuogmueckass cucrtema xumuueckux diemeHtoB J[. WM. MenneneeBa. CBs3b
MIEPUOANYECKOrO 3aKoHa U [lepronnueckont cucteMsl XuMudeckux 3yeMeHToB /I, M. MenaeneeBa ¢ COBpEMEHHON TEOpUEN
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX
BEILECTB I10 TpyNIaM U eprogaM. 3HaueHUE NEPUOJNYECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

CrpoeHue BemecTBa. XUMHUYECKasl CBsI3b. BUibl XUMHUYECKON CBSI3U (KOBaJICHTHAs HETIOJISIPHAS W MOJIIpHAasi, MOHHA,
MeTalinyeckas). MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOM XUMHUYECKOM CBsI3U (OOMEHHBIA M JOHOPHO-AaKIENTOPHBIN).
BopopoaHas cBs3b. BalleHTHOCTB. DNE€KTPOOTPpUIATENBHOCTh. CTENEHb OKUCIEHUS. FIOHBI: KATUOHBI 1 AHUOHBI.

BemectBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHMS. 3aKOH IIOCTOSSHCTBA COCTaBa BEUIECTBA. THIIBI
KPUCTAJUIMYECKUX PEMIETOK. 3aBUCHMOCTb CBOMCTBA BEILECTB OT THIA KPUCTAIINYECKON PEIETKH.

IToHATHE O IUCIIEpCHBIX cucTeMax. ICTUHHBIE U KOJUTOMIHBIE PACTBOPBL. MaccoBas 0JI BELIECTBA B paCTBOPE.

Knaccudukanus HeopraHnyeckux coenvHeHnid. HomeHkiaTypa HeOpraHmyeckux BeEUIECTB. |'eHeThyeckasl CBS3b
HEOPTaHUYECKHUX BEIIECTB, MPUHALIEKAIIMNX K PA3TUYHBIM KIJIACCaAM.

Xumuueckas peaknus. Kmaccudukanuss XUMUYECKUX pPEaKIMii B HEOPraHMYECKOM M OpraHWYECKONW XUMHH. 3aKOH
COXPaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U NPEBPALLEHUS SHEPTUH NP XUMUYECKUX PEAKIIMSIX.

CKopoCTh peakiyu, €€ 3aBUCUMOCTh OT pa3IMyHbIX (akTopoB. OOpaTumble peakiMu. XHMHUYECKOE pPaBHOBECHE.
@akTOpBI, BAUSIOMINE HA COCTOSIHUE XUMUYecKoro paBHoBecus. [Ipunuun Jle [HlaTense.

Onektponutuyeckas nuccouuanusa. CuiibHbIE U ciialdble 3JeKTpoauThl. Cpena BOJHBIX PacTBOPOB BEILECTB: KHUCHas,
HEUTpabHasl, MIEJIOYHAS.

OKHCIIUTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCneprUMEeHTAIbHbIE METO/bl W3Y4YEHHsS BELIECTB W WX MpeBpalleHuil: aemMoHctpauus Ttabmui «llepuonuueckas
cucteMa xumuueckux snemeHtoB . M. MennpeneeBa», u3yueHue Mojesied KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
ONKCAHUE JEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX ONBITOB (Pa3JI0kKEHUE MEPOKCHIa BOAOPOa B IPUCYTCTBUM KaTalu3aTopa,



OMpPE/ICICHUE CPEeJIbl PACTBOPOB BEIIECTB C MOMOIIBI0O YHUBEPCAIBHOIO HWHJMKATOpa, PEaKIMhd HOHHOTO OOMEHa),
IIPOBEJICHNUE MPAKTUYECKON paboThl «BiusHue pa3nuyHbix (aKTOPOB Ha CKOPOCTh XUMHYECKOU PEaKIIUI.

Pacuérnrlie 3agaun.

Pacuétpl Mo ypaBHEHUSIM XUMUYECKUX PEAKIUNA, B TOM YUCJIE TEPMOXUMHUYECKHUE PACUEThI, pACUEThI C UCTIOIb30BAHUEM
MOHATHS «MAacCOBast J10JIs1 BEILIECTBAY.

Heopranuyeckasi xummusi

Hemeramnel. [lomoxenne HemeramnoB B Ilepumoamyeckoint cucreMe xumuueckux diemeHToB . M. MenneneeBa u
O0COOEHHOCTH CTPOCHHSI aTOMOB. PU3NUYECKUE CBOMCTBA HEMETAIOB. AJIOTPONUS HEMETAUIOB (Ha MpUMepe KHUCIopoja,
cepsl, pocdopa u yrieposa).

XVWMHUYECKHE CBOWMCTBA BaXKHEMIIMX HEMETAJIOB (TajoreHoB, cephl, a3ora, ¢ocdopa, yriepoga U KpPEeMHHs) U UX
COEMHEHU (OKCHIOB, KUCIOPOJACOACPKAIIUX KUCIOT, BOJOPOJHBIX COCTUHEHU ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCUHECHUM.

Meramnbl. Ilonoxenune wMerawuioB B Ilepuonnueckorn cucreme xumuueckux 3nemeHtoB [l M. Menpaeneesa.
Oco0OeHHOCTH CTPOEHUSI DJEKTPOHHBIX 000J04ueK aToMOB MeTauioB. OOmue duzndeckre cBoiicTBa MeTauioB. CIIaBbI
METAJIIOB. DIIEKTPOXUMHUYECKUN PSI HAIPSIKEHU METAJUIOB.

XHUMHUYECKHE CBOMCTBA BaXHEHUINIMX METAUIOB (HATPUM, KA, KaJlblMK, MarHUi, aTlOMHUHUN, [IUHK, XpOM, JKEIIe30,
Me€J1b) U UX COCIUHECHUH.

OO61ue crocoObl MoayueHus: MeTauioB. [[pumMeHeHre MeTaioB B OBITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyUCHHS BEIIECTB M MX NpPEBpalleHUN: U3yYeHUE KOJUICKIHMH «MeTaibl U CIUIaBbDY,
00pa3IloB HEMETa/UIOB, pEIICHHWE HSKCIEPUMEHTANIBHBIX 3aJlad, HaOMIOJACHUE U OMHCAaHUE JACMOHCTPAIMOHHBIX U
71a00pPaTOPHBIX OMBITOB (B3aMMOICUCTBUE TUIPOKCHIA ATFOMUHUS C pACTBOPAMHU KHUCIIOT U IIEJI0Ue, KaueCTBCHHBIC PEaKIIuu
Ha KaTUOHBI METAJLJIOB).

PacuéTnrble 3amaun.

Pacuértel Macchl BelecTBa Wik 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BELIECTBA, MAacCce MM 00BbEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIIMHM BEIMIECTB, pacu€Thl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIU OJHO W3
BEILIECTB UMEET MPUMECH.



XuMUA U )KM3Hb

Ponp xuMum B oOecne4eHHMH 3KOJOTMYECKON, SHEPreTUYECKOM M IMHUINEBOM O€30MacCHOCTH, Pa3BUTUU MEIULUHBI.
IToHsATHE O HAYYHBIX METO/IAaX MIO3HAHUS BEILECTB U XUMUYECKUX PEAKIIUIA.

[IpeacraBnenus 00 0OMMX HAYYHBIX TPUHIIMIAX POMBILIIEHHOTO IMOTYYEHUS BAXKHEUILINX BEIIECTB.

YenoBek B MUpEe BELIECTB U MATEPUANIOB: BAKHEMIIIME CTPOUTEIBHBIE MaTEpHasbl, KOHCTPYKIIMOHHBIE MAaTEpHUAJIBI,
KpacKH, CTEKJIO, KepaMuKa, MaTepuabl U 3JEKTPOHUKH, HAHOMAaTEpHUaJIbl, OPraHNYECKHEe U MUHEpaJIbHbIE YI0OpEHUSI.

XuMusi W 370pOBbE 4YEJIOBEKA: IpaBWIa HCIIOJIb30BAHUS JIEKAPCTBEHHBIX IpPENapaToB, IpaBuiIa 0€30MacHOro
UCIIOJIb30BaHUs NIPenapaToB ObITOBOW XMMHUH B TOBCEAHEBHOMN KU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexnpeIMETHBIX CBS3€H MpHU U3y4YEeHHUH OOIIEed M HeopraHudeckoil xumuu B 11 knacce ocyliecTBisieTcs
yepe3 MHCIIOJIb30BAHME KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHATHUM, TaK M TOHATUH, SBISIIOIIMXCS CUCTEMHBIMHU IS
OTZEJIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHbIM (DaKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHaJU3, CUHTE3, Kilaccu(puKalus,
MEePUOIMYHOCTb, HAOIIOEHUE, SKCTIEPUMEHT, MOJEITUPOBAHNE, U3MEPEHHUE, SBIICHUE.

dusuka: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TON, PAAHUOAKTUBHOCTh, MOJIEKYJIA,
SHEPreTUUECKUN ypOBEHb, BEUIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBA, (PU3NYECKUE BEIUUMHBI U €IUHUIBI UX
U3MEPEHUs, CKOPOCTb.

buonorus: kineTka, opraHusM, dKocucTema, Ouocdepa, Makpo- U MHUKPOIIEMEHTbI, BUTAMUHBI, OOMEH BEIECTB B
OpraHu3Me.

['eorpadusi: MuHepabl, TOPHbIE TOPOIbI, TOJIE3HBIE HCKOMAEMbIE, TOTUIMBO, PECYPCHI.

TexHoyOrusA: XUMHYECKas IPOMBIIUIEHHOCTb, METAJULypPIHus, NPOU3BOACTBO  CTPOMUTENIBHBIX  MAaTEPHUAJIOB,
CEJIbCKOXO3SUCTBEHHOE MPOU3BOJICTBO, MUIIIEBasi MPOMBILIUIEHHOCTh, (papMarieBTH4ecKasi IPOMBIIUIEHHOCTb, TPOU3BOJICTBO
KOCMETHYECKUX  IIPENaparoB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHANIOB, OJJEKTPOHHAS  IPOMBIIIJIEHHOCTb,
HAaHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEBI 110 XMMHWHU HA BA30BOM YPOBHE CPEJJHEI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOYYaIOIIUMHUCS IPOTrpaMM CpPEIHEro OOIIero
oOpa3oBaHMs (JUYHOCTHBIM, METANpPEeIMETHBIM M NpeIMeTHbIM). HaydHo-meToauyeckoil OCHOBOM Mg pa3pabOTKu
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS MPOrPaMM CpPEIHEro oOIIero 0o0pa3oBaHUs SBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN
MOAXOI,.

B cooTBeTCTBUM € CHCTEMHO-IESATEIBHOCTHBIM MOJX0/J0M B CTPYKTYPE JUYHOCTHBIX PE3YJbTaTOB OCBOCHUS IMpPEIMETA
«XuMUs» Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus BbIACICHBI CIEIYIONINE COCTABIISIIONINE:

OCO3HAHHE OOYYAIOUIUMUCS POCCUMCKON TPaKJAHCKOM MACHTUYHOCTH — TOTOBHOCTM K CaMOPa3BUTHIO,
CaMOCTOSITETbHOCTH M CAMOOIIPEICIICHUIO;

HaJU4IMe MOTUBAIIMH K 00yUCHHIO;

IIeJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHMH JTUYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPHUUYCCKHX
TpaauLil 6a30BOI HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATHCS B CBOEH JEATEILHOCTH ILIEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKAMH, MIPUCYIIUMH [IETOCTHOU CHUCTEME XUMUIECKOTO 00pa30BaHMUs;

HaJM4KEe MPABOCO3HAHUS IKOJOTUIECKON KYJIBTYPhI U CIIOCOOHOCTH CTABUTH 1IETTU U CTPOUTH )KU3HEHHBIE TIaHBI.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUS TpEIMeTa «XUMHUS» JOCTUTAIOTCS B EIUHCTBE y4eOHOM M BOCIUTATEIHLHOU
NEATEIbBHOCTY B COOTBETCTBUM C TYMAaHUCTHYECKUMH, COLMOKYJIBTYPHBIMHU, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU H
ujeaJaMi POCCHUMCKOTO TPaXKJAHCKOTO OOIIECTBA, MPUHATBIMU B OOIIECTBE HOpPMaMHW M TIpaBUJIaMU TOBEICHUS,
CIIOCOOCTBYIOIUMU TIPOIIECCAM CaAMOIIO3HAHMSI, CAMOPA3BUTHS K HDABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0YJarOITUXCSI.

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS TpeaAMeTa «XUMUS» OTPaKaIT CHOPMUPOBAHHOCTH OIBITA TO3HABATEIHLHOU W
MPAKTUYECKOMN JACATEILHOCTH 00YUYaIOIIMXCS TI0 peaiu3alliy MPUHSITHIX B 00IIECTBE ICHHOCTEH, B TOM YHCJI€ B YaCTH:

1) rpaaaHCKOro BOCIMTAHUSA:



OCO3HaHUSI 00YUAIOIIUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00A3aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOTOPSIIKY;

NPEACTABIICHUS O COLMAIIBHBIX HOpMaxX U MPaBWIaX MEKIIMYHOCTHBIX OTHOUIEHUN B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIbHOCTH IPHU CO3JaHUM YYE€OHBIX IPOEKTOB, PEIICHUU YYEOHBIX H
MO3HABATENbHBIX 3a]1a4, BHIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CITIOCOOHOCTH TMOHMMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTUX MpPHU aHAIN3€ Pa3InyHbIX
BUJIOB YUEOHOU JESATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

EHHOCTHOT'O OTHOIIEHUS K UCTOPUYECKOMY Y HAYYHOMY HACJIEIUI0 OTEUECTBEHHON XUMUH;

YBKEHUSI K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO
JTOCTUKEHUS HAYKU €CTh Pe3yJbTaT JJIUTEIbHBIX HAOIIOACHUN, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX MOMCKOB, TOCTOSIHHOTO
TPyAa YYEHBIX U MPAKTUKOB;

WHTEpECa U I[I03HABATEIbHBIX MOTHBOB B TMOJYYCHUU U TOCIEAYIOIMIEM aHalu3e WHGOpMAIMd O TepeaoBbhIX
JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallUU, CBSI3AHHBIC C XUMHUYECKUMU SIBJICHUSMU, U TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE MOBEJICHUE U MTOCTYIKH CBOMX TOBapHIIEH C TTO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U
OCO3HAaHME MOCHEACTBUN ITUX MOCTYIIKOB;

4) gpopMupoBaHHs KyJbTYPHI 310POBbS:

MOHUMAaHUs IIEHHOCTEH 310pPOBOr0 M 0OE€30macHOT0 o0pas3a >KM3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOJIfoficHUsl TpaBwil 0e30MacHOTO OOpallleHHs C BelIeCTBaMU B OBITY, TMOBCEAHEBHOW KHU3HU M B TPYJOBOU
NEATEIIbHOCTH;

MOHUMAHUS IICHHOCTH TIPAaBWJI WHIWUBUIYATLHOTO M KOJUIGKTHBHOTO O€30MacHOTO0 TIOBEJACHUS B CHUTYaIlUsX,
YIPOXKAIOMIUX 3J0POBbIO U KU3HU JIIOJEH;



OCO3HAHMS MTOCIEACTBUM U HEMPUATHS BPEHBIX NPUBBIYEK (YIOTPEOJICHUS aTKOTr0Jis, HAPKOTUKOB, KYpPEHUs);

5) Tpy10BOIr0 BOCTIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4EOHO-HCCIEAOBATEIIbCKOM JIESTENIbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPUYECKOW U IPYTUX BUAAX IESATEIBHOCTH;

YCTAHOBKM Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUUYECKUX 3aJa4 COLMAJIbHOM HampaBJIEHHOCTH (B pamMKaxX CBOETO
KJIacca, IIKOJIbI);

UHTEpeCa K MPAKTUUYECKOMY H3YYEHHUIO MPOQPECCUil pa3iMyHOTO pOjJa, B TOM YHCIE€ Ha OCHOBE NPUMEHEHUS
MPEAMETHBIX 3HAHUH 11O XUMUHU;

YBOXKEHHUS K TPYY, JIIOJIAM TPyAa U PE3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJUBUAYAJTILHOW TpaeKTOpuu oOpa3oBaHus, Oyaylieid mpopeccu u peaiusaiun
COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMUHU, HHTEPECOB U MOTPEOHOCTEN
00111eCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 11€JIECO00Pa3HOr0 OTHOIIEHUS K IPUPO/IE, KAK UCTOYHUKY CYIIICCTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAaHUS TJI00AJIBHOTO XapaKTepa AKOJOTHUECKUX MPOOJIeM, BIUSHUS DKOHOMHUYECKUX MPOIECCOB HA COCTOSHUE
MIPUPOJHON U COLIMATIBHOU CPEIb;

OCO3HaHUS HEOOXOJUMOCTH MCIOJIb30BaHUSl JOCTWIKEHWW XHMHUHM JJisi PEIICHHs BOIMPOCOB PalMOHATBHOTO
MPUPOOTIOIB30BAHHS;

AKTUBHOTO HENPUATUSA INECUCTBUM, NPUHOCAIIMX BpEI OKPYXKAIOLIEW NPUPONHON Cpene, yYMEHHUs IPOTHO3UPOBATH
HeOJIaronpusiTHbIC YKOJIOTHYECKHUE TIOCIICICTBUS MTPEAITPUHUMAEMBIX JEHCTBUI U TPEAOTBPAIIATh UX;

HAJIMYKS PA3BUTOrO 3KOJOTHYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIbTYPBI, OINbITA JIESITEIBHOCTH SKOJOTUYECKON
HANpPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MMH B I03HABATEIIbHOM, KOMMYHHMKATUBHOW W COLMAJIBHOW IIPAKTHKE,
CITOCOOHOCTH M YMEHHSI aKTUBHO MTPOTHUBOCTOSITH UC0JIOTHU XeMO(hOoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH W OOIIECTBEHHOM
MPaKTUKH;



MOHUMAaHMs CHeNu(UKH XUMHH KaK HayKd, OCO3HaHHs €€ poiu B (HOPMHPOBAHUHU PAIMOHATHLHOTO HAYYHOTO
MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO MPEACTABJICHUS 00 OKpPYXAIolleM MHUpPE KaKk O €IUMHCTBE MPHUPOJbI U YeJIOBEeKa, B
MO3HAHUU PUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXPaHEHHUS MPUPOTHOTO PABHOBECHS;

yOEKJIEHHOCTH B O0OCOOOW 3HAYUMOCTH XUMHUU Ui COBPEMEHHOM LMBWIM3AaUMU: B €€ TyMaHUCTUYECKOM
HaIlPaBJIECHHOCTH U BAXKHOM pPOJM B CO3/JaHUM HOBOM 0a3bl MaTEpUATbHOM KYyJIbTYPbl, PEIICHUU TJIOOATBHBIX MPOOJIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTrEeTUUECKOM, MUIIIEBOM U HKOJIOTUUECKON O€30MacHOCTH, B Pa3BUTHH
MEIUILMHBI, 00ECTIEYeHUH YCIOBUN YCIIEITHOTO TPY/a U SKOJIOIHYeCKH KOM(OPTHOM KU3HU Ka)KJ0TO YieHa OOLIEeCTBa;

€CTECTBEHHO-HAYYHOU I'PAMOTHOCTHU: IOHUMAaHHUs CYLIHOCTH METOAOB IIO3HAHHUs, HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMbl€ 3HAHUS MJIs aHAM3a U OOBSICHEHUs SIBJICHUN OKPYKAIOUIEr0 MHpa U
MPOUCXOMSIINX B HEM U3MEHEHUH, YMEHUS J1eJ1aTh 0OOCHOBAHHBIC 3aKJIFOYEHHSI HA OCHOBE HAYYHBIX (PAKTOB M MUMEIOIIMXCS
JAHHBIX C LEJIBIO ITOJYyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIbHO HCIOJIb30BaTh XMMHUYECKHUE 3HAHUSA JUIS PEIICHUs MPOOJIEM B PEalIbHbIX KU3HEHHBIX
CUTYyalUsX;

MHTEpECa K NO3HAHMIO U UCCIIE0BATENBCKOMN AESTEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Opa30BaHUI0 U CaMOOOPa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX
3HaHUU IO XMMHUH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSM TPy B pa3InYHBIX chepax nmpodhecCuoHaAIbHON AESTEIHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDI

MeTtanpeameTHble pe3yibTaThl OCBOEHHUS Y4eOHOro mpeameTa «XUMHUS» Ha ypOBHE CpeAaHero obiiero oOpa3zoBaHUs
BKJIIOYAIOT:

3HaYuMBble Ui (OPMHUpPOBAHHS MHMPOBO33PEHHS]  OOYYAIOIIMXCA  MEXKIUCUUIUIMHApPHBIE  (MEXIIPEIMETHBIC)
oOlLlEHAyYHbIE TOHSTHUS, OTpAXalolUe IEIOCTHOCTh HAyYHOM KapTUHBI MuUpa M cHenupuKy METOAOB MO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (Marepus, BEUIECTBO, DHEPrus, SIBJIEHUE, IMPOIECC, CUCTEMa, HAy4YHBIM (DaKT,
MPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOpHs, UCCIIe0BaHNEe, HAOTIOICHIE, N3MEPEHHE, IKCIIEPUMEHT U IPYyTHUE);



YHHUBEpCadbHbIe Yy4eOHBbIE JeWCTBUA (MTO3HABATEIbHBIC, KOMMYHHUKATHBHBIC, PETYJIATUBHBIE), 00ECIEUNBAIOIINE
(dopMupoBaHue PyHKIMOHAIBHON IPaMOTHOCTH U COLIUAIBHON KOMITIETEHIIMU 00y4aroIXcs;

CIIOCOOHOCTh OOYYaIOIMXCSl HMCIHOJB30BaTh OCBOCHHBIE MEXIWCUUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUSA U
YHUBEpCalbHbIE YUeOHbIE IEUCTBUS B TO3HABATEIBLHON U COLUAIBLHON MPAaKTHKE.

MeranpeaMeTHble  pe3yJbTaThl  OTPA)KAIOT  OBJIAJCHUE  YHHBEPCAJIBHBIMU  YYEOHBIMH  I103HABaTEIbHBIMH,
KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JEHCTBUAMH.

OBiaieHue YHMBEPCAJIBHBIMH Y4€OHBIMH MTO3HABATEIbHBIMH ACHCTBUAMMU:

1) 0a30Bble JIOrHYeCKHE TeHCTBHA:

CaMOCTOSTENbHO (POPMYJIMPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

ONpeneNnsaTh UEIu AEATENbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPHUH HUX JOCTUKEHUS, COOTHOCUTH pE3YJIbTaThl
JESATEIBHOCTH C ITOCTaBICHHBIMU LIEJISIMY;

UCII0JIb30BaTh IPY OCBOECHUH 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIIEIATh XapaKTEPHbIEC MPU3HAKU TIOHITHI U
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOIb30BaTh COOTBETCTBYIOIINE MOHATHS JIs1 OOBSICHEHHSI OTAEIbHBIX (AKTOB U SIBICHUN;

BBIOMPATh OCHOBAHUS U KPUTEPHUH JIS KIIACCU(PHUKALIUU BEIIECTB U XUMUYECKUX PEAKIIUI;

yCTaHaBJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBS3U MEXKY U3yUYa€MbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pPacCyXAeHUs (MHAYKTUBHBIC, JECIyKTHUBHBIC, IO aHAJIOTWHU), BBIABIATH 3aKOHOMEPHOCTH U
IPOTUBOPEUHS B paCCMaTPUBAEMBIX SBJICHUSAX, (POPMYIMPOBATH BBIBObI U 3aKJIIOUEHUS;

OPUMEHSTh B MPOLIECCE MO3HAHUS, UCIOJIb3yeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MPeoOpa3oBhIBATH
MOJICJIbHBIE TPEJCTaBICHUS — XMMHUYECKUM 3HaK (CMMBOJ) JJIEMEHTA, XUMHUYecKas (opmyla, ypaBHEHHE XUMHYECKOU
peakuMy — MpU pEeHIeHUH Y4eOHBIX T[MO3HABATENbHBIX W MPAKTHUYECKUX 3a7ad, MPUMEHATh Ha3BaHHbIE MOJIEIIbHbBIC
IIPEICTABIICHHUS IJIS1 BBISIBJICHUS XapaKTEPHBIX PU3HAKOB U3YYa€MbIX BEIECTB U XMMUYECKUX PEAKIIHIA.

2) 6a3oBbIe McCIeA0BaTEIbLCKHE AeiiCTBUS:

BJIaJIeTh OCHOBAMH METOOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIU;

(opMyIMpOBATH LENN U 3a/la4d UCCIIEN0BAaHUS, UCIIOIb30BATh IOCTABJIEHHBIE U CAMOCTOSATENBHO CPOPMYIUPOBAHHBIE
BONPOCHl B KayeCTBE WHCTPYMEHTA MO3HAHUS M OCHOBBI Ui (DOPMHUPOBAHHS THIOTE3bl MO TMPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;



BJIQ/JIETh  HaBBIKAMH  CaMOCTOATEIbHOTO  IUIAHUPOBAHMS W TPOBEACHHUS  YYCHHUYECKUX  IKCIEPUMEHTOB,
COBEpILICHCTBOBATh YMEHHS HaOIOAaTh 3a XOJOM TIPOLIECcCa, CaMOCTOSITEIBHO TMPOrHO3UPOBATH €ro  pe3yibTar,
dbopmynupoBaTh O00OOIIEHHS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH pPE3yJbTaTOB HCCIEIOBaHUS, COCTaBISAThH
000CHOBAaHHBIN OTUET O MPOJIETAHHON padoTe;

NpHOOpETaTh OMBIT YYEHUYECKOW MCCIICOBATEILCKONM M TPOEKTHOW JEATENbHOCTH, MPOSBISATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB PEIICHUS MPAaKTHUECKUX 3ajad, MPUMEHEHHUIO Pa3IUYHBIX METOJIOB
MO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B Pa3NUYHBIX MCTOYHHMKAX HMHGPOpMAuu (HAy4YHO-TIOMYJISApHAS JIUTEpaTypa XUMHYECKOTO
collepKaHusl, CHpPaBOYHBbIE MOcoOMs, pecypcbl MHTepHera), aHanu3MpoBaTh HH(POPMALMIO PA3IHYHBIX BHIOB U (HOpM
IPEJICTaBICHUSI, KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSITH PA3IMYHBIE METOJIBI MIPH MOUCKE M 0TOOpe MHMOpMAIU, HEOOXOAUMON IS
BBITIOJTHEHUSI Y4€OHBIX 3a]1a4 ONPEACIEHHOTO THUIIA;

NpHOOpeTaTh OMBIT HCIOJB30BAHHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHA W Pa3IMYHBIX TMOWCKOBBIX
CHUCTEM,;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (GopMy TMpeacTaBieHuss HHpopMmanuu (CXeMmbl, TpaduKHu, JHarpaMMbl,
TaOJINLbI, PUCYHKHU U IpYyTHUE);

UCTIONb30BaTh HAy4YHBIM s3bIK B KadeCTBE CpPEIACTBA MpU paboTe ¢ XUMUYECKOW WHOpMaIueil: MNPUMEHSTh
MeXIpeaMeTHbIE ((PU3HUecKre U MaTeMaTHUYeCKUe) 3HAKU U CUMBOJIBI, (POpMYJibl, a00peBUATYpbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISAHOCTH.

OBiageHne YHMBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU 1€l CTBUSIMM:

3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYXIZaeMOM TEMbl B XOJ€ JUaJOra W/MIU AUCKYCCUHM, BBICKa3bIBaThb HJIEH,
(bopMyIMpOBaTh CBOM MPEJIOKEHUS OTHOCUTEIILHO BBITOJIHEHUS TIPEIOKESHHOHN 3a1a4u;

BBICTYNIaTh C TMpPE3eHTAlMel pe3yJbTaTOB IO3HABATENILHON JESITENbHOCTH, MOJYYEHHBIX CaMOCTOATEIbHO WIH
COBMECTHO CO CBEPCTHHUKAMHU IPHU BHINOJHEHUH XWMHUYECKOTO 3KCIEPUMEHTA, MPAaKTHUYECKON padOThl MO HCCIEIOBAHUIO



CBOMCTB M3y4aeMbIX BEIECTB, PEAIU3alMH YYEOHOTO MpOoeKTa U (HOPMYIHPOBATH BBIBOJBI MO pe3yibTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUN ITyTEM COTJIACOBAHUS MO3ULUHI B X0/1€ 00CYXJIeHUSI 1 OOMEHAa MHEHUSMH.

OBi1aieHUe YHMBEPCAJIbHBIMH PEryISTHBHBIMH 1CHCTBUAMMU:

CaMOCTOSITENIBHO IUIAHUPOBATh U OCYIIECTBIIATH CBOIO MTO3HABATENIBHYIO JESATEIBHOCTD, ONPEEssl €€ Leau U 3a1adH,
KOHTPOJIMPOBaTh M IO MEpEe HEOOXOAUMOCTH KOPPEKTUPOBATH IpejaraeMblii aJrOPUTM JEHCTBHI TMPU BBINOJHEHUU
y4eOHBIX M UCCIIEIOBATENbCKUX 3a/1a4, BEIOUpaTh Hanbosiee 3PpPEeKTUBHBIN CIIOCOO UX PEIICHUS C YUYETOM MOJYUYEeHHS] HOBBIX
3HAHWUM O BEIECTBAX U XUMHUYECKUX PEAKLIUX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH IE€ATEIBHOCTH HA OCHOBE CAMOaHAJIN3a U CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KUIACC

IIpeameTHbIE PE3YNIBTATHI OCBOCHUS Kypca «OpraHnyeckast XuMHUsD> OTPaKaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUI O XMMHUYECKOW COCTABIISIONIEH €CTECTBEHHO-HAYUYHON KaApTUHBI MUPA, POJIU XUMHH
B MO3HAHUM SIBJICHUWA MPUPOJbI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (PYHKIMOHAIBHOW IPaMOTHOCTH,
HEOOXOUMON /JIsi pelIeHHs] MPAKTHUYECKUX 3a/Jad U DKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY 370POBBIO U
MIPUPOJTHOM CPEAE;

BJIaJICHUE CUCTEMON XMMHUYECKHUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJATraloUIe MOHATUS (XMMUYECKUN DJIEMEHT,
aToM, 3JIEKTPOHHAsI 000JI0YKA aTOMa, MOJIEKYJA, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKASI CBSI3b, CTPYKTYpHas
dhopmyina (pa3BépHyTas U COKpallléHHas1), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00bEM, YIIEpPOIHBINA CKeNeT, PYHKIIMOHAIbHAS
rpynna, pajavkai, U30Mepusi, U30MEpbl, TOMOJIOTMYECKUN PsZ, TOMOJOIH, YII€BOAOPObI, KHCIOPOA W a30TCOAEpKaIIUe
COEIMHEHHSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS); TEOPHUH W 3aKOHBI (TEOpHs
CTpOEHHUS OpraHuyeckux BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MaCChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3bIK XMMHH;, MHPOBO33PEHUYECKUE 3HAHMS, JICKAIIUE B OCHOBE NMOHUMAHMUS NPUYMHHOCTH M CHCTEMHOCTHM XMMHYECKHX



ABIIEHUH, (AKTOJIOTHUYECKHE CBEJCHHUS O CBOMCTBAX, COCTaBe, MOJYyYEHUU U OE30MaCHOM HCIIOJIB30BAHUM Ba)KHEHUIINX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKOU JIEATETLHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh YMEHUW BBISABJIATh XapakTEpHble MPU3HAKU TIOHSITHM, YCTaHaBIUBaTh WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME OHATHUS IPU OIMCAHUM COCTaBa, CTPOCHUS U ITPEBPAILCHUN OPraHUYECKUX COCANHEHNM;

c(hOpMHUPOBAHHOCTh YMEHUH UCIIOJIB30BATh XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIIEHHOW) (hOPMYJT OPraHUYECKUX BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUMA, U3TOTaBIMBATh MOJIEITU
MOJIEKYJI OPTaHUYECKUX BELIECTB I MIUIIOCTPALIMU UX XUMUYECKOIO U IIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIJIC)KHOCTh M3YUYEHHBIX OPraHUYECKUX BEILIECTB M0 UX COCTABY U
CTPOCHHUIO K ONpeNeIEHHOMY KIAcCy/TpyIIe COeAMHEHUH (YIrJIeBOJOPOJbl, KUCIOPOI U a30TCOAEpPIKALIUE COEIUHEHHS,
BBICOKOMOJICKYJIIDHBIC COCAMHEHHUsI), JaBaTh MM Ha3BaHusa Mo cucremarudeckoid HomeHkinarype (IUPAC), a Takxke
IPUBOJUTH TPUBHAJIBHBIE HAa3BaHUS OTAEIbHBIX OPraHMYECKHX BELIECTB (ITHJIEH, IMPOIWJIEH, alleTUJIECH, 3TUJICHIJIUKOJIb,
ruuepuH, ¢GeHos, QopManblIerus, aleTaibJerui, MypaBbUHAs KHCIIOTAa, YKCYCHas KHCIOTa, OJEHMHOBAs KHCIOTA,
CTeapuHOBas KUCJIOTa, INII0K03a, PpyKTO3a, Kpaxmall, LeJIJTI0103a, TIIMIUH);

c(OPMHUPOBAHHOCTh YMEHUS ONPENENATh BUAbl XUMUYECKON CBA3M B OPraHMYECKHX COCAMHEHUSX (OJUHApHBIE U
KpaTHBIE);

c(OPMHUPOBAHHOCTh YMEHUS MPUMEHSATH MOJIOKEHUSI TEOPUU CTPOCHUs opraHndeckux BemiectB A. M. byrieposa mns
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHHUE, (PU3MYECKHEe M XUMHUYECKHE CBOMCTBA TUIUYHBIX
MPEACTABUTENCH Pa3IMYHbIX KJIACCOB OPraHMYEeCKUX BellecTB (METaH, 3TaH, STUJIEH, MPONWJIEeH, aleTuieH, Oyraauen-1,3,
MeTunoyTaaueH-1,3, 6eH305, METaHOJ, STaHOJ, ATHUIICHIJIUKOJb, TJIMLIEPUH, (PEHOJI, alleTalIbIETH, MypaBbUHASA U YKCYCHas
KHCJIOTBI, TJIF0KO03a, Kpaxmall, LIeJUIH0I03a, aMUHOYKCYCHAsI KHCIIOTa), WITIOCTPUPOBATh T€HETHUECKYIO CBA3b MEXKIYy HUMH
YPaBHEHUSMH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYII;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTePU30BATh UCTOUYHUKH YTIEBOJAOPOIHOTO ChIpbs (HEe(Th, MPUPOJHBIN a3, Yroib),
CIOCOOBI UX NEPEPA0OTKHU U MPAKTUUECKOE MPUMEHEHHE MPOAYKTOB MepepadOTKU;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJWTH BBIYMCICHUS IO XUMHYECKUM YypaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WM MPOAYKTA PEAKIIMH 0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 MCXOJIHBIX BEIIECTB WU
IPOJYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMECHHUH BIAJETh CUCTEMOW 3HAHW 00 OCHOBHBIX METOJaX HAYYHOTO TMO3HAHUS, UCIOIL3YEMBIX B
XUMUU TPU M3YYEHUU BEHIECTB M XUMHUYECKHMX SIBJICHUU (HAOMIOIEHUE, U3MEPEHUE, AKCIEPUMEHT, MOJCTUPOBAHUE),
HCMOJIb30BaTh CUCTEMHBIE XUMUYECKHAE 3HAHUS JIJIs1 IPUHSATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYALHSX, CBSI3AHHBIX C
BEIIECTBAMHU U UX [IPUMEHEHUEM;

c(hOPMHUPOBAHHOCTh YMEHHI COOMIOZaTh MpaBWIa I[OJIB30BAHUSA XUMHUYECKOM mocyAod U J1abopaTopHBIM
o0opy/noBaHUEM, a TakXe IMpaBwiia OOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
7a00PATOPHBIX XUMUYECKUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHUH TUIAHUPOBATH W BBHITIOJHATh XUMUYECKUM SKCIEPUMEHT (MIPEBPAIICHHUS OPraHMYEeCKUX
BELIECTB TP HATPEBAHUM, MOJYUYCHUE STUJICHA U U3YUYEHUE €r0 CBOWCTB, KAYECTBEHHBIC PEAKIIMM OPraHUYECKUX BELIECTB,
JieHaTypalys OeIKOB IPU HArpeBaHWH, IBETHHIE PEaKITUU OEJIKOB) B COOTBETCTBUH C IIPaBUIIAMH TEXHUKH O0€30MaCHOCTHU TIPH
oOpallleHUH C BEHIeCTBAMU U JaOOpaTOpHBIM O0OpYy/IOBaHUEM, MPEACTABIATH PE3yJIbTaThl XUMHUYECKOTO KCIIEPUMEHTa B
(dhopme 3anucu ypaBHEHHUM COOTBETCTBYIOIIUX Peakiuili U (OpMyJIHPOBATH BHIBOABI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH aHAIU3UPOBATH XHUMHYECKYI0 HH(POPMAIHMIO, TMOJYyYaeMyl0 W3 pPa3HbIX
HMCTOYHHUKOB (CpeaCTBAa MAacCcOBOM uHpopmManu, UHTepHET U IpyTUX);

c(OpPMHUPOBAHHOCTh YMEHUN COONIIOAATh MpaBUJIA DKOJIOTMUECKH LEIecCO00pa3HOro MoBeAeHUs] B OBITY M TPYAOBOMU
NEATEIbHOCTH B IENSAX COXPAHEHUSI CBOETO 3J0POBbS M OKPYXAIOUIECH TPUPOAHOM Cpelbl, OCO3HABaTh OMAaCHOCTH
BO3JICHCTBUS HA dKUBBIE OPTaHU3MBbI ONPEACIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAs cMbIci nokaszatens [[JIK, moscHaTs Ha
puMepax CrocoObl YMEHBIIIEHUS U TTPEIOTBPAICHUS UX BPETHOTO BO3/ICHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT OOyYaroIMIMXCS C OTPAHWMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHHE MPUMEHSATh 3HaHUS 00 OCHOBHBIX
JTOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUUYECKHX SIBJICHUI;

JUTSL CJIETIBIX U CIA0O0BHUISIIUX OOYyYaroUuXcs: YMEHUE MCIOJIb30BaTh pelbeHO-TOUCUHYIO cucTeMy 000o3HaueHui JI.
Bpaiins s 3anucu xumMudeckux Gopmyi.



11 KIIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «O011ast 1 HEOpraHuyecKasi XUMHUs OTPaKaroT:

c(OpPMUPOBAHHOCTh MPEICTABICHUI: O XUMHYECKOW COCTaBIISIIOIICH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POJIU
XUMUU B TIO3HAHWU SIBJICHUN TPUPOJBI, B (POPMUPOBAHUU MBIIUICHUS U KYJbTYPhl JUYHOCTH, €€ (YHKIIMOHAILHOMI
IPaMOTHOCTH, HEOOXOJUMOM NJisl pelIeHUs] MPAaKTHUYECKUX 3aJad U SKOJIOIMYECKH OOOCHOBAHHOIO OTHOUIEHMSI K CBOEMY
3I0POBBIO U IPUPOIHOM CPEAE;

BJIQJICHUE CHUCTEMOM XMMHUYECKHX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIOLIUE MOHATUSA (XMUMHUYECKHUI 3JEMEHT,
aToM, M30TOI, S-, p-, d- AJEKTPOHHbIE OpOWTAIM aTOMOB, MOH, MOJIEKyJa, MOJIb, MOJIAPHBI OOBEM, BAJIEHTHOCTD,
AJIEKTPOOTPULIATEIBHOCT, CTETIEHb OKHCIICHUS, XUMUYECKasi CBsI3b (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOIHAA),
KPUCTAJUIMYECKas PELIETKA, TUIIBI XMMUYECKHUX PEaKIUN, PACTBOP, JJIEKTPOIMUTHI, HEIIEKTPOJIUTHI, SJICKTPOIUTUYECKAs
JUCCOLMALINS, OKHCIINUTEb, BOCCTAHOBUTENb, CKOPOCTh XUMHUUYECKOW PEAKLINU, XUMHUECKOE PABHOBECHUE); TEOPUH U 3aKOHBI
(Teopust AAEKTPOIUTUUYECKON qUCCOoMaluy, epuoandeckuii 3akon Jl. . MenaeneeBa, 3aK0OH COXpaHEHUsI MAacChl BEIIECTB,
3aKOH COXPAHEHHMS U MPEBPALICHUS YHEPTUU NPU XUMUUYECKUX PEaKUHUsX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUM,
MHPOBO33PEHYECKUE 3HAHMs, JIC)KAIIME B OCHOBE ITIOHMMAHUSA NPUYMHHOCTH M CHUCTEMHOCTM XUMHUYECKUX SBJIICHUU,
(bakToIOrHYecKre CBEJACHHsSI O CBOICTBAaX, COCTABE, MOJYyUYEHUHU U 0€30M1aCHOM HUCIOJIb30BAHUN BaKHEHIINX HEOPraHUUECKUX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIIbHOCTH YEJIOBEKA,

c(OPMUPOBAHHOCTh YMEHUW BBISBJISATh XapakTEpHble MPU3HAKU TIOHSITHM, YCTaHaBIMBaTh WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE OHATHS MPHA ONMMMUCAHUN HEOPTaHMYECKUX BEILECTB U UX MPEBPALLICHUI;

c(OpPMUPOBAHHOCTh YMEHUN HCIIOJIB30BaTh XUMUYECKYIO0 CUMBOJIUKY JUJIsl COCTaBJIEHUS! (DOPMYIT BEIIECTB M ypaBHEHUHN
XUMUYECKUX peakuuii, cucteMarnueckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTACIbHBIX HEOPTraHUYECKHUX
BelleCTB (yrapHbli ra3, yriaekucibli ra3, aMMHaKx, raiméHas U3BeCTb, HeraléHasi U3BeCTb, MUThEBAs COJA, MUPUT U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHHI OMpPEAENATh BAJIGHTHOCTh U CTETIEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B COCIMHEHMSIX
pPa3IMYHOrO0 COCTaBa, BUJ XMUMHYECKON CBS3M (KOBAJIEHTHAs, MOHHAS, METAIIMYECKAs, BOJAOPOJHAsA) B COEAMHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJISIpHAs, MOHHAs, METAJUIMYECKAs), XapaKTeP Cpelbl B
BOJIHBIX PACTBOPAX HEOPTAHUYECKUX COCIUHEHHN;



c(hOpMUPOBAHHOCTh yYMEHUW YCTAaHABIMBATh MPUHAJICKHOCTh HEOPTaHWYECKUX BEIIECTB IO MX COCTaBy K
onpenenEéHHOMY KJIaccy/Tpynine COeUHEHUM (MPOCThie BEIECTBa — METAJUTbI U HEMETAJUIbl, OKCHUJIbl, OCHOBAaHHUS, KUCIIOTHI,
am(poTepHbIC TUAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PAaCKPBIBATh CMBICI TIeproandeckoro 3akona JI. . MenaeneeBa u 1eMOHCTPUPOBATH €TO
CUCTEMATU3HPYIOUTYI0, OOBSCHUTEIbHYIO U MPOIrHOCTUYECKYIO (DYHKIIUY;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaATh AJIEKTPOHHOE CTPOCHHE aTOMOB XMMHUUYECKUX 3JIEMEHTOB 1—4 mepuoaon
[Tepuonuueckoid cucteMbl XxumMudeckux siaeMeHToB JI. M. MenpaeneeBa, HUCHONb3ys MHOHATUA «S-, p-, d-DIEKTPOHHBIE
opOuTaNN», «IHEPTreTUYECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U HX
COEMHEHUH M0 neproaam u rpynnam llepuoanueckoi cucteMsl xuMudeckux 3yemeHToB . . Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMHUCKHIBATh) OOLIME XMMUYECKUE CBOMCTBA HEOPraHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHME TE€HETHMUYECKON CBS3M MEXKIYy HEOPraHWYECKUMHU BEIIECTBAMH C
MMOMOUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(UIIUPOBATH XUMUYECKUE PEAKIIMHU 0 PA3TUYHBIM MpU3HAKaM (YHUCTYy U COCTaBy
pearupymromnmx BelIeCTB, TEIIOBOMY 3(P(dEKTy peakiuu, U3MEHEHHUIO CTEMEeHEW OKHUCICHHS DJEMEHTOB, OOpaTUMOCTH
pEeaKIMM, yYaCTUIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTABISATh YPABHEHUS PEAKIINI Pa3IMYHBIX THUIIOB, MOJTHBIC U COKPAIIEHHBIC YPaBHEHUS
peakiii HOHHOTO OOMEHA, YUUTHIBASI YCIIOBHSI, PY KOTOPBIX 3TU PEAKIIUU UIYT O KOHIIA;

chOPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PpEAKIMU, MOJATBEPXKIAIONIME KAUYeCTBEHHBIA COCTaB  Pa3IMUYHBIX
HEOPraHMYECKUX BEILIECTB, PACIMO3HABATH OIMBITHBIM MyTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUUYECKUX
BEIIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHH PACKpPBIBATh CYITHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH TMOCPEACTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajaHca ITHX PEaKInii;

c(hOPMHUPOBAHHOCTh YMEHUM OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHMHMUYECKOW pPEaKIMH OT Pa3Iu4HbIX (HaKTOpOB;
XapaKTep CMEILEHUS XUMUYECKOTO PAaBHOBECHUS B 3aBUCMMOCTH OT BHeIIHero Bo3aeicTsus (npunuun Jle [latense);



chOpMUPOBAaHHOCTh YMEHUW XapaKTepH30BaTh XUMHUYECKHE IMPOIECCHI, JIEKAIIUEe B OCHOBE MMPOMBIILICHHOTO
HOJyYEHUS] CEPHOM KHCIIOTHI, aMMMAKa, a TakKe COPMUPOBAHHOCTH MPEACTABICHUI 00 OOIIMX HAay4HBIX MPUHLMIAX U
HKOJIOTMUYECKUX MPOOIeMaxX XUMUYECKOTO POU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHM MPOBOAWTH BBIUMCICHHS C HCIOIB30BAHHEM IMOHITHUS «MaccoBas JOJs BEIIeCTBA B
pacTBOpe», OOBEMHBIX OTHOILIEHUN ra30B MPU XMMHUYECKUX PEAKIMIX, MAacChl BEUIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIN 00BEMY OJTHOTO M3 YYaCTBYIOLIUX B PEAKIMM BELIECTB, TEIUIOBOTO 3(PQeKTa peakunn Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALIEHUS U COXPAHEHUS DHEPTUU;

cOpPMUPOBAHHOCTh yYMEHHM CcOOJMIOJaTh IMpaBWiia IMOJb30BAaHUS XHMHUYECKOM TMOCYIod U  J1abOpaTOpHBIM
o0opy0oBaHMEM, a TaKXke IpaBuia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKUHUSMH IO BBIIOJHEHUIO
7a00pPaTOPHBIX XUMUYECKUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBIMOJIHATH XUMUYECKUI SKCIIEPUMEHT (pa3ioKeHUe NepoKCUaa BOAOpOIa
B IIPUCYTCTBUU KaTaJIN3aTOPa, ONPEIAEIEHUE CPEIbl PACTBOPOB BEIIECTB C IOMOLIBI0 YHUBEPCAIBHOTO MHANKATOPA, BIMSIHUE
pa3INyYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakliu, peaklud HOHHOTO OOMEHa, KaUeCTBEHHbIE peakliy Ha Cylb(aT-,
KapOOHaT- U XJOPUA-AaHHOHBI, HA KAaTHOH aMMOHMS, PELIEHUE SKCIEPUMEHTAJbHBIX 3aJad mo Temam «Metamibsl»y u
«HemeTannel») B COOTBETCTBUU C NMpaBUJIAMU TEXHUKUA O€30MAaCHOCTH NpH OOpallleHHH C BEIIECTBAaMHU U J1a00paTOpHBIM
00OpyI0BaHUEM, MPEICTABIATh PE3YJIbTaThl XUMUUYECKOTO JKCIIEPUMEHTa B (pOpME 3alucH YpaBHEHHI COOTBETCTBYIOINX
peakuuii 1 GOpMyIMPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHHMM KPUTHUYECKH aHAIM3UPOBATH XMUMHYECKYI0 HH(POPMALMIO, MOJYyYaeMyl0 HU3 pPa3HbIX
HMCTOYHHUKOB (CpEICTBA MACCOBOM KOMMYHUKALMU, UHTEpHET U IpyTHUX);

c()OPMUPOBAHHOCTh YMEHUHN COOIIOJAaTh MpPaBUJIa IKOJIOTHYECKH L€1€CO00pPa3HOro MOBEAEHUS B OBITY M TPYHOBOM
NEATENBHOCTH B IEJIAX COXPAaHEHHS CBOETO 3J0POBbSI M OKPYKAIOLIEH NPHUPOAHOW CpeAbl, OCO3HABaTh ONACHOCTb
BO3JICHCTBHS Ha >KMBBIE OPraHU3Mbl OINPEAECIEHHBIX BEIIECTB, NOHUMAs cMbica nokaszatens [1/IK, moscHaTe Ha mpumepax
CIOoCOOBI YMEHBIIEHUS U MTPEAOTBPALICHUS X BPEIHOTO BO3JICHCTBUS HA OPraHu3M YeJIOBEKa,

g 00yYarolMXCs C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI: yYMEHHUE IPUMEHSTh 3HaHUS OO0 OCHOBHBIX
JOCTYIIHBIX METOAaX MMO3HAHUSI BEIIECTB U XUMUYECKHX SIBJICHU;



JUIA CIENBIX U CIIa0OBUASIIMX OO0YYaIOUUXCS: YMEHUE MCIOIb30BaTh Pelbe(hHO-TOUEHUHYIO cCUCTeMy 0003HaueHuit JI.
Bpaiins s 3anucu XumMudeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
IIpenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro no paszneny 3
Pa3nes 2. Yriesogopoasbl
2.1 [IpenenbHbIE YrIeBOAOPOABI — aJKaHbI 2
9 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 |
ux nepepadoTka
Uroro no pazgeny 13
Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
3.1 Cnuprel. ®enon 3
39 Anbnerunsl. KapOOHOBBIE KUCIIOTHI. 7 |
CrnoxHble 3¢upbl
3.3 VrieBoanl 3 2




Uroro no pazgeny

13
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBL. AMUHOKHCIOTHIL. beikn 3
Hroro no pazgeny 3
Pa3zaea S. BeicokoMoieKyIsIpHbIE COeINHEHUS
5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Htoro no paznemny 2

OBIIEE KOJIMYECTBO YACOB 110 [TIPOTPAMME

34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrpoubnbie IIpakruyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
) BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Metanmst 6 1
2.2 ‘ Hewmeramisl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHNMYECKUX )
' BEIIECTB
Uroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XuMHS 1 )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipeamer oprann4ecKo XUMHH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Teopus cTpoeHUS OpraHU4YECKUX
coequHeHunit A. M. Byrneposa, eé
OCHOBHBIC ITOJIOKCHU A

[IpencraBnenue o kinaccuuKauu
opranudeckux Beuiects. HomeHnkmnarypa
(cucremaTnyeckas) U TpPUBHAJIbHBIE
Ha3BaHUA OPraHUYCCKUX BCIICCTB

AIKaHBI: cOCTaB U CTpPOCHHUC,
TOMOJIOTHYECKHUI pAax

Meran u 3TaH — npocTenire
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUJCH " HOPONUJICH — HpOCTCfIH.IPIC
MNpEACTABUTCIIN AJIKCHOB

[IpakTuueckas pabora Ne 1. «Ilonyuenue
JTUJICHA U U3y4EHHE €r0 CBOMCTB»

Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. IMomyyenue
CUHTETHYECKOTO KaydyKa U PE3UHBI




AJIKHMHBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUHN Psifl. ALETHIIEH —
MPOCTEUILINN MPEICTABUTEIb ATIKUHOB

11 Brruucnenus no ypaBHEHUIO XUMHYECKOU
peakuuun

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAIEKALIUX K pa3IMYHbIM KJlaccaM
[IpupoiHbIE ICTOYHUKH YIJIEBOJIOPOIOB:

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHbIE UICTOYHUKH YIIJIEBOIOPOOB:

15 MIPUPOIHBIN a3 U MOMyTHBIE HEPTSIHBIC
ras3el, He()Th U MPOAYKTHI €€ IepepaboTKu

16 Kontponbnas paboTa mo pazaerny
«YTneBoaopoab»

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
M€TaHoI U 3TaHoi. BoropoaHas cBs3b

13 MHoOroaroMHble CIUPTHI: ITHUICHTINKOIb U
[JIMLEPUH

19 DeHOIT: CTPOCHHE MOJIEKYITBI, (PU3UIECKHE
Y XUMUYECKHUE CBOWCTBA, MPUMEHEHHE

20 Anpaerunsl: GopManbaeTu U
aneTranbAerul. AueToH

)1 OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE
KHUCJIOThI: MypaBbUHAs U YKCYCHas

22 [TpakTrueckas padota Ne 2. «CBoiicTBa




23

pacTBopa YKCYCHON KHCIIOTBI»

CTeapI/IHOBaSI H OJICMHOBAs KHMCJIOTHI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

24

25

26

Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBHUE

CnoxxHbIe 3(DUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. [ 'UIAPOIN3 CIIOKHBIX
3¢upoB

JKupsr: runponus, mpuMeHEHHE,
OroJIoTHYeCKas poJib )KHPOB

27

VYTieBopsl: COCTaB, KiIaccuuKanus.
Baxneiimune npeacraBuTeNu: TII0K03a,
¢bpyxTO3a, caxaposa

28

29

30

31

Kpaxmai u nemirono3a Kak npupoHbie
MOJINMEPBI

KonTponbHas pabota no pazaeny
«Kucnopoacoaep:xaiiue opraHnyecKue
coenuHeHus»/ Beepoccuiickas
IpoBepoyHas pabora

OO1m1ast XapaKTepUCTHKA a30TCOACPIKALINX
OpPraHUYeCKUX COCTUHEHUH /
Bcepoccuiickas npoBepouHas paboTta

AMWHEBI: METHJIAMUH W aHWUJINH

32

AMUHOKHCTIOTHI KaK aMm(pOTepHbIC
OpraHUYECKUE COCTMHEHUS, UX
ouosnoruueckoe 3Hadenue. [lentuapr.
benku kak npupoHbIE




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTOHSITUS XUMHHU

33 BBICOKOMOJIEKYJISIPHBIX COCTMHEHHI !
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[InacTmaccel, KaydykH, BOJJOKHA
OBLIEE KOJIMYECTBO YACOB I10 a4

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHYECKHUH IJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[lepuonnueckuit 3akoH u Ilepuognueckas
cucTeMa XUMMUYECKuX annemeHToB /1. .
MenieneeBa, X CBs3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB
XUMHUYECKHUX DJIEMEHTOB U UX COETUHEHUH 10
rpynnaM u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xumMudeckux ayemenToB .. Menneneena B
Pa3BUTHH HAYKH

CrpoeHue BemecTBa. XuMU4eCKast CBs3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJIEHTHOM CBsI3U. BogoponHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucienus. BemectBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAaX.

HctruHHbBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BelllecTBa B pacTBOpe




10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JIUYHBIX
KJIaCCOB

Kiaccudukanms XuMuaeckux peakiuii B
HEOPraHWYECKOM M OpraHUvYeCKON XUMHUH.
3aKOH COXpaHEHHUS MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMHUYECKUX PEaKIIUSIX

Ckopoctb peakiun. OOpaTuMbIe peaKIuu.
XUMUYECKOE paBHOBECHE

[IpakTuueckas padora Ne 1. «BausiHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON pPEaKIIUN»

11

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

12

OKHCIUTETEHO-BOCCTAHOBUTETHLHBIC
peaknuu. [ToHsATHE 00 2MIEKTpPOTIU3E
pacIuIaBoB ¥ pacTBOPOB COJICH

13

14

KonTponpHas pabota mo pazaeny
«Teopernueckne OCHOBBI XUMHUU»

Mertasuiel, ux nojoxenue B [leproauueckoit
CHCTEME XUMHUECKUX AieMeHTOB []. 1.
MenzeneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. OOmMe Gpu3ndecKue cBOWCTBa
METaJJIOB




15

16

CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIIpsHKEHNUN METaJUIOB

XUMHAYECKHAE CBOMCTBA BAKHEHIIINX

METaJUIOB (HaTpUH, KaJui, KaJablluii, MarHuH,
QATFOMUHHNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COoeTMHEHUN

18

19

20

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
COCTUHEHUN

[IpakTuueckas pabora Ne 2. "Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
«Mertamis»"

HeMeTaJIJIBI, HUX ITIOJIOKCHUEC B
[Tepuoanueckoit cucteMe XMUMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®uU3NYECKUE CBOMCTBA HEMETAIIIOB.
AJIOTpOnUsS HEMETAUTOB (Ha IpUMeEpe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COETUHEHUN

XuMHUUecKre CBOMCTBa a30Ta, ochopa u ux
COCIMHEHU I

XHWMHYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COCTUHEHUN

26

O0001IeHYE ¥ cUCTEMATU3alUs 3HAHUI 1O




TeMe «HemeTtamisl». Beraucnenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKUui u
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 33724 10 TEME 1
"Hemerannsl"»

73 KonTponbhas padora no temam «MeTtasuibi» 1
u «Hemeramnbi»

79 Heopranuueckue u opraHu4ecKue KUciaoThl. 1
Heopranuueckue u opraHnyecKue OCHOBaHUS
AmdorepHble HEOpraHU4eCcKue 1

30 opraHudeckue coenuHeHus. I'enetTnueckas |
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BEIIECTB
Ponb xuMum B obecrieueHNH SKOJIOTHYECKOi,

31 SHEPTeTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHU MEAULIMHBI
[IpencraBienust 06 0OIMX HAYYHBIX

32 MIPUHIUIIAX IIPOMBIIUIEHHOIO MTOIYy4YeHUS 1
BAKHEHIIINX BEIIECTB

33 UYennoBek B MUpPE BEIIECTB U MATEPUATIOB 1

34 XHUMHA U 310POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




IPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON

INPOI'PAMMUBI
10 KJTACC

Kon
MPOBEPAEMOro
pe3yJabrara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI CpeIHero
001ero oopazoBaHus

1

Teopernueckre OCHOBBI OPraHUYECKOW XUMHH

1.1

1.2

1.3

ChopMupoBaHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABISIONICH €CTECTBEHHOHAYYHOH KapTHHBI MHUpA, POJIH
XUMHHU B MO3HAHUM SIBJICHUN NPUPOABI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPbI JIUYHOCTHU, €€ (PYHKIIMOHAIHLHON
IPaMOTHOCTH, HEOOXOIUMOM JAJsl pEelIeHUs] MPAKTUYECKUX 3a7ady M HKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 37J0POBBIO U IPUPOJTHOU Cpese

Brnanenue cucteMoil XMMHMUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIONINE TOHATHS (MOJIeKyna,
BAJICHTHOCTb, AJIEKTPOOTPHUILIATENIBHOCTD, CTEIIEHb OKHUCJIECHHUS, XUMHUYECKas CBsA3b, MOJIb, MOJISIpHAas Macca,
MOJISIPHBIA 00bEM, yIiIepoJHbIN cKeleT, PyHKIMOHAIbHAS IPYIa, PaJuKall, HU30MEpHs, U30MEPbI, TOMOJIOTUYECKUIA
psizl, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPOA- M a30TCOJEpIKAIINE COCTUHEHUs, ONOIOTUYECKN aKTHBHbBIE BELIECTBA
(YyrieBojbl, )KUpPBL, O€JIKH), MOHOMEp, IIOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COEIUHEHHMS]); TEOPUU U
3aKOHBI (TeopHsl XHMHUYECKOTO CTpOEHHsI opraHuyeckux BemiectB A.M. byriepoBa), 3akOHOMEpPHOCTH,
CHUMBOJIMUYECKHI S3bIK XUMMH, (DAKTOIOTHYECKHE CBEJCHHMS O CBOWCTBAaX, COCTaBe, MOJYyYEHHH M OE30MacHOM
UCIIOJIb30BaHUM BaKHEHIINX HEOPraHMYECKUX U OPraHUYECKUX BELIECTB B OBITY W MPAKTUYECKOH JAEATENbHOCTH
YeJI0BeKa

ChopMupoBaHHOCTH YMEHHH BBISBIATH XapaKTEpHblE NPU3HAKU TOHATHH, YCTaHABIMBAaTh HX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOINUE IIOHATUSA IIPU OINHCAHUU COCTaBa, CTPOCHUSA U INPEBPAILECHUN OPraHUYECKUX

COECTMHEHUN

1.4

c(OpMUPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XHWMHUYECKYI0 CHMBOJIMKY JJIi COCTaBJCHHS MOJIEKYJSIPHBIX |




1.5

CTPYKTYPHBIX (pa3BEPHYTOH, COKpanEHHON) (HOpMYyST OpraHMYECKUX BEUIECTB M YPABHEHUH XMUMHUYECKUX PEAKIIHM,
W3rOTaBJIMBATh MOJEIN MOJIEKYJl OPTaHUYECKHUX BEIECTB JJIsl MIUTKOCTPALMU X XUMUYECKOr0 ¥ MIPOCTPAHCTBEHHOTO

CTPOCHUA

CdopMupoBaHHOCTh YMEHHI YCTaHABIUBATH MPUHAAIC)KHOCTh U3YUEHHBIX OPraHMYECKUX BEIIECTB 110 UX COCTaBy U
CTPOCHHUIO K ONpENeNEHHOMY Kjaccy (TpyIie) COeQUHEHHM (yrieBOJOpOJAbl, KHUCIOPOA M a30TCOJEpIKallue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHHS), JaBaTh MM Ha3BaHUsA 1O CHUCTEMaTHYECKOW HOMEHKIIAType
(IUPAC)

1.5

CdopMUpOBaHHOCTH YMEHHUS OINMPEACIATh BHJIBI XMMHUYECKON CBSI3U B OPTraHUYECKHX COCAMHCHUSAX (OJUHAPHBIC H

KpAaTHEBIE)

1.6

2.1

2.2

2.3

CdopMUpOBaHHOCTh YMEHHUS MPUMEHSATH: MOJOXKEHUS TEOPUU CTPOCHHUs opraHuyeckux BemectB A.M. byrtieposa

JJIA 0OBSICHEHUS 3aBUCHMOCTH CBOWCTB BCIICCTB OT UX COCTaBa U CTPOCHHA; 3dKOH COXPaHCHHUA MACChI BEIICCTB

YFHGBOHOPOHH. Kchopoz[coL[epxcamHe U a30TCOACPIKAINNUEC OPraHUYCCKUC COCIHUHCHUA. BBICOKOMOHGKYHHPHLIC

COCOAUMHCHUA

C(bOpMI/IpOBaHHOCTL YMeHI/Iﬁ MNPUBOAUTL TPUBUAJIBHBIC HA3BAHHWA OTHCJIBHBIX OPraHUYCCKHUX BCHICCTB (3TI/IJ'ICH,
MMPOMNWJICH, AallCTHIICH, 3THJICHIJIMKOJIb, TJIULCPHH, (I)eHOJ'I, (bOpMaJ'IBI[eFI/II[, afeTaJibAeruJi, MypaBbuHass KHUCJIOTa,

YKCyCHas KHMCJIOTaA, OJICMHOBAsA KUCJII0TAa, CTCapUHOBAA KUCJI0TAa, I'JIFOKO034, ¢)pyI<T03a, Kpaxmajl, OcJiIrojiosa, FJII/IIII/IH)

ChopMHUpOBaHHOCTH YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3NUECKHE W XUMUYECKHE CBOMCTBA THITMYHBIX
MPEACTABUTENICH PA3TMYHBIX KJIACCOB OPraHUYECKHX BEMIECTB (MeTaH, ATaH, JTWICH, NPONUJICH, AalleTHJICH,
Oyraauen-1,3, metunOyraauen-1,3, OeH307, METaHON, TAaHOJ, ITUJICHIJIHNKOIb, TTUIEPUH, (HEHOI, aleTambIeru],
MypaBbUHAs U YKCYCHAsl KUCIIOTHI, TIIFOK03a, KpaxMall, IeJIJTI0103a, aMHHOYKCYCHAs KUCIIOTA)

CdopMHUpPOBAaHHOCTh YMEHHSI WJUTFOCTPUPOBATH TEHETHYECKYIO CBSI3b MEXKJIYy THUIIMYHBIMU MPEICTAaBUTEISIMHU
pa3IMYHBIX KJIACCOB OPTraHMYECKHUX BEIIECTB YPABHEHUSMU COOTBETCTBYIOLIMX XHMHMUECKHX pEaKIH C

HCIIOJIb30BaHUEM CTPYKTYPHBIX (POpPMYIT

24

CdopMHUpPOBaHHOCTh YMEHMSI XapaKTEpHU30BaTh HCTOYHUKU YIJIIEBOJOPOJHOTO ChIphs (HEPTb, MPUPOAHBIN Ta3,




yroJib), CHOCOOBI UX MepepaboTKH U MPAKTUYECKOE MPUMEHEHUE MTPOYKTOB IepepaboTKu

XUMHS U KU3Hb. PacuéThl

3.1

3.2

CdopMUpoBaHHOCTH YMECHHH BIIAJCTh CUCTEMOW 3HAHH 00 OCHOBHBIX METO/IaX HAYYHOTO MTO3HAHUS, HCIIOIh3yEeMbIX
B XMMHHM TP HU3YYCHMHM BEUIECTB U XHMHUYECKUX SIBICHUN (HAONIOJCHHE, W3MEPEHUEe, OKCIEPUMEHT,
MOJICJIMPOBAHUE), HCIOJIb30BaTh CHCTEMHbIE XHUMHUYECKHE 3HAaHUS s TPUHATUS PEUICHHH B KOHKPETHBIX

JKM3HCHHBIX CUTYyallHAX, CBA3aHHBIX C BEIIECCTBAMU U UX IIPUMCHCHHUEM

CdopmMupoBaHHOCTh yMEHUN CcOOJIOJATh IMpaBHJIa TOJNB30BAHUS XHUMHUYECKOM TMOCYIOoW U J1a00opaTOPHBIM
000pyI0BaHKEM, a TaKXKe IMpaBuUiia OOpaIleHUs C BEUIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBIMOTHEHUIO

J'Ia60paTOpHI>IX XUMHNYCCKHX OIIBITOB

33

ChopMupoBaHHOCTh YMEHHH ITUIAHUPOBATH W BBITOIHATh XUMHUYECKHI SKCIEPUMEHT (TPEBPALICHUS OPTaHUYECKUX
BEIIECTB MPH HAarpeBaHWH, MOJTY4YEHUE ITHIIEHA U M3y4EHHE €r0 CBOWCTB, KAUYECTBEHHBIE PEAKLUU OPraHMYECKHX
BEIIIECTB, J€HATypalus OEJIKOB MPH HarpeBaHUM, IIBETHBIE peakIMK OENKOB) B COOTBETCTBUHU C MPaBUJIAMH TEXHUKHU
0€30MacHOCTH TNpU OOpALEHUH C BELIECTBAMHU M JIaOOpaTOpPHBIM O00OpYJOBaHUEM; MPEJCTABIATh PE3YIbTAThHI
XUMHYECKOT0 SKCIIEPUMEHTA B (JOpME 3allMCU YpPaBHEHUN COOTBETCTBYIOIIMX PeAKIUil 1 (GOPMYyIUPOBATH BHIBOJIbI

Ha OCHOBC OTUX PEC3YJIbTATOB

34

3.5

3.6

ChopMHUpPOBAaHHOCTH YMEHUM MPOBOJUTH BBIUMCICHUS MO XUMHYECKUM YpaBHEHUSAM (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA WJIM MPOJYKTAa PEaKIMU MO M3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJHOTO M3 MCXOIHBIX

BELIECTB UJIU MPOAYKTOB PEAKIIUN)

ChopMupOBaHHOCTh YMEHUH KPUTHUECKH aHAIM3MPOBATH XUMHUECKYI0O HMH(POPMALMIO, TMOJYYaeMYI0 M3 pa3HBIX

HCTOYHUKOB (cpeacTBa MaccoBoi nHpopmanuu, cetb IHTepHET U Apyrue)

CdopMupoBaHHOCTH YMEHUN COOIOAATH MPABHIIA SKOJOTHYECKH 11e71ecO00pa3HOro MOBEACHHS B OBITY U TPYIOBOM
JEATETLHOCTH B IIEJIAX COXPAHEHHUsSI CBOETO 370POBbSI U OKPYKAIOIIECH MPUPOIHON Cpeabl, 0CO3HABATh OMACHOCTH
BO3/ICIICTBUS Ha >KUBBIE OPraHU3MBI OINpPEAETIEHHBIX OPraHMYECKUX BEUIeCTB, MOHMMAas cMbici mokazatens [1JIK

(peneNbHO JOMYCTUMON KOHLIEHTPAIMH), MOSICHATh Ha MpUMeEpax CIOCOObl YMEHBIIEHHUS W MPEIOTBPAILECHUS HUX




11 KITACC

BpCAHOI'O BOSHeﬁCTBHH Ha OpraHu3M 4CJIOBCKa

Kon
NMpoBepPsIEMOro
pe3yJbTara

1

1.1

1.2

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI 0OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbI CPeHEro 0o11ero
o0pa3oBaHus

TeopeTI/I‘leCKI/IC OCHOBBI XMMHH

Brnanenue cucreMoii XUMUYECKUX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOMOJATAIONINE MOHATHUSA (XMMHUYECKUI AIIEMEHT,
aToM, DJJICKTPOHHAsh 000JOYKa aroMma, §-, p-, d-DJIIEKTPOHHBIE OPOWUTAIM aTOMOB, WOH, MOJIEKYJia, BaJIEHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTD, CTEIEHb OKHUCIICHUS, XUMHUYECKasi CBS3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIM OO0BEM,
KpUCTAJNIMYECKass  peméTka, THIBl XUMHUYECKMX  peakuuid  (OKHCITUTEIhHO-BOCCTAHOBUTENBHBIC, JK30- H
SHIOTEPMHUUYECKUE, PEAKIMM HWOHHOTO OOMEHa), pPAacTBOp, JJIEKTPOJHUTHI, HEINEKTPOIUTHI, DIEKTPOIUTHIECKAs
aucconuanmrsda, OKHCIIUTEIb, BOCCTAHOBUTECIIb, CKOPOCTH XUMHUYECKOU PCaKIu, XUMHUYCCKOC paBHOBGCI/IG); TCOpUN H
3aKOHBI (TEOpHUs ANIEKTPONUTHYECKOW maucconuanuu, llepmomnueckuii 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUH S3BIK XHMHUH, (DAKTOIIOTHYECKHE CBEICHHS O CBOWMCTBaX, COCTaBe,
MONy4YeHUH U 0E30MacHOM WCIOJIb30BAaHUHM BaXHEUIIINX HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NeSITeTbHOCTH YeJIOBEKa

ChopmupoBaHHOCTh YMEHUIl BBISBIATH XapaKTEpHbIE MPU3HAKUM M B3aUMOCBSI3b U3YUEHHBIX MOHATHUN, MPUMEHSThH
COOTBCTCTBYIOIIHUE IMOHATUA IIPU ONHMCAHHUU CTPOCHUA U CBOICTB HCOPraHNM4YCCKUX BCHICCTB U HX HpeBpameHHﬁ;
BBISIBJISITH B3aUMOCBSI3b XMMUYECKUX 3HAHHA C TMOHATHUSAMH M TPEACTABICHUSMHU IPYTUX ECTECTBEHHOHAYYHBIX

MpEIMETOB

1.3

BJI&[[GHI/IG OCHOBHBIMH MCTOJaMH HAYYHOT'O ITO3HAHUS BCIICCTB U XHUMHNYCCKHUX SIBJICHHUH (H&GHIOI[CHI/IG, HU3MCPCHHUC,

SKCIEPUMEHT, MOJECIUPOBAHNUE)




C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OonpeacidaATh BAJICHTHOCTD U CTCIICHBb OKUCJICHUA XUMHUYCCKUX 3JICMCHTOB B COCAUHCHUAX

1.4 Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBS3M (KOBaJEHTHAs, HOHHAsI, METa/NInyecKasi, BOJOPO/IHAsL) B COCIMHEHUSX,
THUI KPUCTAJUTMYECKON pelIETKH KOHKPETHOTO BEIIeCcTBa (aTOMHAas!, MOJIEKYJIIpHasi, HIOHHAs, METaJNInYecKas)
1.5 CdopMHUpPOBaHHOCTH YMEHH ONPEACIIATH XapaKTep CPe/ibl B BOJHBIX pacTBOpPaX HEOPTaHUYECKUX COSTUHEHUN
ChopmupoBaHHOCTH YMEHUS KIIACCU(PUIIUPOBATH XUMUYECKUE PEAKIINH MO Pa3IMYHBIM MPU3HAKAM (YUCIY U COCTaBYy
1.6 pearupyomux BeIIecTB, TEIIOBOMY 3D eKTy peakiuu, H3MESHEHHUIO CTCIICHEH OKHCIICHUS DJIEMEHTOB, 00paTHMOCTH
peaKkIny, y94acTHIO KaTajin3aTopa)
17 CpopMUpPOBAaHHOCTP YMEHHMM COCTaBISATH YpPABHEHHUS PEAKIUN pPA3IMUYHBIX THIIOB, IOJHBIE M COKpPAIIEHHBIE
' ypaBHEHUS pPeaKIil HOHHOTO 0OMEHa, yYUThIBAs YCIOBUS, MPU KOTOPBIX 3TU PEAKIMH UIYT A0 KOHIA
CpopMUpPOBAaHHOCTP YMEHHMH MPOBOAWTH PEAKIMH, TMOATBEPXKIAIOIIME KAYeCTBEHHBIM COCTaB  PAa3IHMYHBIX
1.8 HEOPraHUYECKHX BEIIECTB, PACIIO3HABaTh OIBITHBIM NYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPraHUYECKHUX BEILECTB
19 ChopmupoBaHHOCTE YMEHHI pacKphIBaTh CYIIHOCTh OKHCIMTEIHbHO-BOCCTAHOBHUTEIBHBIX PEAKIMI MOCPEICTBOM
. COCTaBJICHHS SJIEKTPOHHOTO OajaHca ITUX peakiuit
1.10 ChopmupoBaHHOCTH YMEHUI O0BACHATH 3aBUCUMOCTh CKOPOCTH XMMHUECKOHN peaklnuy OT Pa3inyHbIX (PaKTOPOB
L11 CdhopmupoBaHHOCTH YMEHHI OOBSICHITH XapaKTep CMEIMICHUS XUMUYECKOTO PAaBHOBECHSI B 3aBUCHMOCTH OT BHEIITHETO
' BozaeiicTBus (npunHiun Jle [larense)
2 OOr1ast ¥ HeOpraHUYECKast X UMHST
21 CdopmMupoBaHHOCTH YMEHHH packpbiBaTh cMbIc [lepronnueckoro 3akona /.M. MenneneeBa u 1eMOHCTPHPOBATDH €TO
' CHUCTEMATU3HUPYIONIYI0, OOBSICHUTEIBHYIO U TPOTHOCTUYECKYIO (D YHKITH
ChopMHUpPOBAaHHOCTP YMEHHM XapaKTEPU30BaTh DJJIEKTPOHHOE CTPOCHUE AaTOMOB XHMHYECKHX dJEeMEHTOB 14
9 nepuonoB Ilepuonnueckoid cucrteMbl XxuMuueckux aneMmeHToB [[.M. MenneneeBa, MCHonb3ys MOHATHS «S-, p-, d-

QJICKTPOHHBIC Op61/ITaJII/I)), (QHCPIreTUICCKUC YPOBHNY, O0OBICHATH 3aKOHOMCPHOCTU U3MCHCHMUA CBOMCTB XMMHUYECKHUX

JJIEMEHTOB M UX COCAMHEHUM IO mepuojaMm M rpynnam llepronuueckoll CUCTEMBI XUMUYECKHUX dieMeHTOB J[.H.




Menpeneena

23
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2.5

2.6

2.7

CdhopmupoBaHHOCTH YMEHHI XapaKTEpU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKHE CBONCTBA HEOPTAHHMUECKUX BEIIECTB
Pa3IMYHBIX KJIacCOB, MOATBEPKAATh CYIIECTBOBAHUE N'€HETUYECKOM CBSI3U MEXIY HEOPraHMYECKHMMU BEIIECTBAMU C

IIOMOIIIBIO ypaBHeHHI;'I COOTBECTCTBYIOIIUX XUMHUYCCKUX pCaKHI/Iﬁ

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ YCTaHAaBJIMBaTh IPHUHAIJIC)KHOCTE HCOPIraHUYCCKUX BCHICCTB II0 HX COCTaBy K
OHpeI[eJ'IéHHOMy KJIacCcy (rpynne) COG,Z[I/IHGHPIP'I (HpOCTBIC BCIICCTBA — MCTAJIJIbI 1 HEMCTAJIJIbl, OKCHAbl, OCHOBAHU:,

KHCJIOTHI, aM()OTEpHBIE TUAPOKCHIBI, COJIH)

CchopMupoBaHHOCTb YMEHMH HCIHOJIB30BATh XMMUYECKYI0 CHUMBOJMKY JUIs COCTaBI€HHUS (OpMyN BEIIECTB U
YpaBHEHUH XMMUYECKUX peakiuil, cucremarnyeckyto HomeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTIENbHBIX
HEOPraHMYEeCKUX BeIecTB (yrapHblil ra3, yrieKMcibli ra3, aMMHaK, raméHas u3BecThb, HeraméHasi u3BecThb, IUThEBas
coJia, MTUPUT U JPYyTHE)

CchopMupoBaHHOCTh YMEHHUH XapaKTepu30BaTh (ONMUCHIBAThH) OOLIME XUMHUUECKUE CBOMCTBA HEOPIaHUYECKHUX BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE I'EHETUYECKON CBSI3M MEXKAY HEOPIaHMYECKHMMU BEILECTBAMU C

IIOMOIIBIO ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKuHﬁ

CchopMupOBaHHOCTh yYMEHHUI IUIAHUPOBATh M BBHIMOJIHATh XUMHUYECKHH HKCIEPUMEHT (pa3lio’keHHe IepoKcHa
BOJIOPOAa B IPUCYTCTBUHM KaTalM3aTopa, ONpPEAETICHHE CpPelbl PAacTBOPOB BEIIECTB C IOMOINBIO YHHBEPCAIBHOTO
WHIUKATOpa, BIMSHUE Pa3JIMYHBIX (DAaKTOPOB HAa CKOPOCTh XMMHMUYECKOM peakIuH, peakiuu HOHHOTO oOMeHa,
KayecTBEHHbIE pPEaKIMU Ha Cyiabdar-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha KaTHMOH AaMMOHHs, pelleHHe
SKCHEPUMEHTANIbHBIX 33Jau mo TemMaMm «Mertamie» u «Hemeramnel») B COOTBETCTBMM C MNpPaBUIAMU TEXHUKU
Oe30macHOCTH TpHu OOpallleHuu C BEHIECTBAMHM U JIaOOpaTOpPHBIM O0OpYIOBAaHUEM; TPEACTABIATh PE3YNIbTAThI
XUMHUYECKOTO dKCIIEPUMEHTA B (hOpPME 3aMKMCH YPAaBHEHUIN COOTBETCTBYIOIIUX PEaKIUid B (hOPMYJIUPOBATH BHIBOJIBI Ha

OCHOBC 3THX PE3YyJIbTATOB

2.8

ChopMupoBaHHOCTH yMEHHH COONIOJaTh TpaBWJia IOJIb30BAHHMS XMMHYECKOM TOCyaod M J1abOpaTOpHBIM
0o0OpyJ0BaHUEM, a TaKXKe MpaBuUia OOpalleHHUs C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSMH IO BBITOJTHEHUIO

J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB
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3.1

ChopmupoBaHHOCTE yYMEHHI XapaKTePU30BaTh XWMHUYECKHE TMPOIECCHI, JICKANINE B OCHOBE IPOMBIIICHHOTO
MOJIy4YEHUsI CEpHON KHCIIOThI, aMMHaKa, a TaKKe c(POPMUPOBAHHOCTH MPEACTABICHHUM 00 OOMIMX HAYYHBIX MPUHIIUIIAX

1 3KOJIOTMYECKHUX Mpo0IeMax XMMUYECKOTI0 IIPOU3BOJCTBA

Xumus 1 xku3Hb. Pacuérsl

ChopmupoBaHHOCTh MPEACTABICHUI O XMMMUYECKOH COCTaBISIOLIEH €CTECTBEHHOHAyYHON KapTHUHBI MHpA, POJIH
XMMUU B TMO3HAHUM SIBIEHUI NpUpOAbl, B HOPMUPOBAHUM MBIIIJICHUS U KYJIbTYpPbl JINYHOCTH, €€ (DYHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOJMMOM ISl pelIeHMs] NMPAKTUYECKUX 3aa4 U HKOJIOTMYECKM OOOCHOBAHHOI'O OTHOLIEHUS K

CBOEMY 3[I0POBBIO U IIPUPOTHOM cperie

3.2

ChopmMupoBaHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYIO HH(OPMALMIO, MOJIYy4aeMyl M3 Ppa3HbIX

HCTOYHHUKOB (CpCI[CTBa MacCOBOM KOMMYHHKAIUH, CCTh HHTepHeT n I[py1"I/Ie)

33

3.4

3.5

C(l)OpMPIpOBaHHOCTB YMCHI/II\/’I CO6J'IIO,I[aTB IMpaBUJIa 5KOJIOTMYCCKH I_ICJ'ICCOO6p83HOFO IIOBCACHUA B 6I>ITy n TPYI[OBOI\/'I

NEATEIBHOCTH B LEJISIX COXPAHEHHUs CBOETO 3710POBbs U OKPYKAOIIEW PUPOTHON CPEIbI

Oco3HaBaTh OMACHOCTH BO3ACHCTBHUS Ha JKUBBIC OpTraHHU3MbI OHpe,Z[eJIéHHLIX BCIICCTB, ITIOHHUMas CMBICII IIOKa3aTCIIAd
HI[K, MOSICHATL Ha HpUMEpax CITOCOOBI YMCHBIICHUS U NMPCAOTBPAIICHUA UX BPECAHOTO BO3JCHCTBUSA Ha OpTraHu3mM

YCJIO0BCKAa

CpopMUpPOBAaHHOCT YMEHHI MPOBOAWTH BBIUMCIEHHUS C HCIOJIB30BAHUEM MOHSTHS «MaccoBasi JOJs BEIIECTBAa B
pactBope», OOBEMHBIX OTHOIICHHWH Ta30B MPH XUMHUYECKUX PEAKIMSAX, MAcChl BEIIECTBA WM 00BbEMa Ta30B IO
M3BECTHOMY KOJMYECTBY BEIECTBA, MAacce WM O0BEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIIMH BEIIECTB, TEIIOBOTO

B(b(i)CKTa PCaKiu Ha OCHOBEC 3aKOHOB COXPAaHCHUS MACChl BCHICCTB, MPCBPAILLICHUA U COXPAaHCHUA SHCPIUA




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 Teopernueckre OCHOBbI OPraHUYECKON XUMHHU
11 [Ipeamer opranuyeckol XUMHUH: €€ BOBHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYYEHUH HOBBIX BEIIECTB U MaTepuasioB. Teopus
. CTPOEHHUs OpraHnueckux coearHeHuit A.M. BytnepoBa, €€ 0CHOBHBIE MOJI0KEHUS
12 CrtpykrypHble (OpMysbl OpraHUYECKUX BellecTB. [ oMomnorusi, u3oMepus. XuMU4ecKasl CBA3b B OPraHMUYECKUX COCAMHEHUSAX —
. OJIMHApHBIE U KpaTHBIE CBsI3u. [IpeacTaBienue o kiaccuukauu OpraHnyeCcKuX BEIECTB
13 Homenknarypa oprannyeckux COeIMHEHUN (CUCTeMaThyecKas) U TPUBHAIbHBIC HAa3BaHUS BAKHEUIIUX MPEICTaBUTENEH KI1acCOB
. OPraHUYECKHX BEIIECTB
2 Vri1eBo10pOIBI
21 AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN psAl. MeTaH W 3TaH — MPOCTEHIINE TMPEACTABUTEIN aJIKAHOB: (U3UYECKUE U
' XUMUYECKHUE CBOMCTBA (PEaKIMK 3aMEIICHUs U TOPEHUS ), HAXOXKACHUE B TIPUPO/IC, TTOTyUECHUE U IPUMECHEHUE
AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHUECKUH Psifl. DTUIIEH U MPOMUJICH — MIPOCTEHUIIINE MPECTABUTEIN aJIKEHOB: (DU3UYECKHE U
22 XUMHUYECKUE CBOMCTBA (peaklUuy TUIPUPOBAHMS, TAIOTCHUPOBAHMS, THIPATAIlUN, OKUCIECHUS W TIOJMMEpHU3aIii), TIOJyIeHHE U
MIPUMEHEHHE
)3 Ankanuensl: Oyramaues-1,3 u mermwiOyranuen-1,3: cTpoeHne, BaXHEHIINE XMMHYECKHE CBOWCTBA (PEaKIus MOJUMEPHU3AIINH).
' [TonyyeHue CHUHTETUYECKOTO KayuyyKa U PE3UHBI
ATKHUHBI: COCTaB U OCOOGHHOCTH CTPOCHUS, TOMOJIOTHUECKUN Psil. ALIETUICH — MPOCTEUIUI TIPECTaBUTENh aJTKUHOB: COCTaB,
24 CTpocHHE, PU3NIECKUE U XUMUYECKHE CBOWCTBA (PEaKIUU THAPHUPOBAHUS, TaIOTEHUPOBAHUS, THAPATAIIMH, TOPSHHUSI ), TOJTyICHUE

U IPpUMCHCHUC




2.5

2.6

Apensl. beH3on: cocTtas, cTpoeHre, PU3NUECKUE U XUMUYECKUE CBOMCTBA (peaKlUy TaJIOTeHUPOBAHUS U HUTPOBAHMUS ), TIOJTyICHUE
U npuMeHeHue. Toiyosd: cocTtaB, CTpoeHHe, (PU3MUEecKre U XMMHUYECKHE CBOMCTBA (peaKIMK TaJOreHUPOBAaHUS U HUTPOBAHUS),
MOJIy4YeHUe W MNpUMEHEHHE. TOKCMYHOCTh apeHOB. ['eHeThueckass CBsS3b MEXIY YIIE€BOAOPOAaMH, IPUHALIICKAIUMU K

Pa3JIMYHBIM KJlaccam
[IpupoaHbIe HCTOYHHUKH YTIIeBOA0poa0B. [IpupoaHslii ra3 u nomytHeie HeTsaHbIE Ta3bl. HedTh 1 €€ mpoucxoxaenue. CriocoObl

nepepaboTku He(TH: TEePEroHKa, KPEKUHT (TePMUYECKUH, KaTaTUTHUYECKHi), muponu3. IIpomykTsl mepepaOboTku HEDTH, UX

IIPUMCHCHHC B ITPOMBIINIJICHHOCTH U B 6LITy. KamenHprii YroJjibs 1 IpOAYKTHI €TI0 nepepa60TKH

Kchopoz[coL[epxcamHe OpraHu4YCCKHUC COCAMHCHUA

3.1

[IpenenpHble 0OJHOATOMHBIE CIUPTHI. METaHOI U 3TaHOJ: CTpOeHHe, (PU3NYECKHUE U XUMUUYECKUE CBOIMCTBA (peaKkMK ¢ aKTUBHBIMU
MeTaJulaMH, TaJoreHOBOJOPOJaMH, TOpPEHue), MpuMeHeHHe. BomopoaHble CBsS3M MeXAy MoJeKyJamMHu crnupToB. JledcTBue
METaHOJIa U 3TaHOja Ha OpraHU3M 4YesloBeKa. MHOroaTroMHbI€ CIIUPTHI. DTUIIEHIJIMKOIb U TIULEPUH: CTPOCHUE, (PU3HUecKUe U
XMMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIENOYHBIMU METallaMH, KayeCTBEHHas PEaKIMsi Ha MHOTOaTOMHBIE CIIMPTHI).

Z[eﬁCTBHe Ha OpraHu3M 4€JIOBCKaA. HpI/IMeHeHI/Ie TIMneprHa U STUIICHIJIMKOJISA

32

@DeHOo1: CTPOCHUE MOJIEKYJIbI, PU3NYECKUEe U XUMUUECKHEe cBOMCTBa. ToKcHYHOCTh (eHoa. [Ipumenenue gpenona

33

AJ'II)IIGFI/IZ[I)I N KCTOHHI. CDOpMaJ'II)I[CFI/II[, aneTaabACrua: CTpoOCHUC, (1)I/ISI/I‘~ICCKI/I€ U XUMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHUA U

BOCCTAHOBJICHH A, KAYCCTBCHHBLIC peaKI_II/II/I), TMOJIYYCHHUEC U IIPUMCHCHUC

34

3.5

3.6

OAHOOCHOBHBIE Tpe/eNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAsI M YKCYCHAsl KHCIOTHI: CTpOeHHUE, PU3NUECKHEe U XUMUYECKUE
CBOICTBa (CBOICTBa, O0IIME IS KIIacca KUCIOT, peakius dTepruduKaimn), modydeHrne u npuMmernenrne. CTeapruHoBas U OJIEHHOBAS
KHUCJIOTHI KaK MPEJCTaBUTEIN BBICIINX KapOOHOBBIX KACIOT. MBLTa KaK COJIM BBICITUX KaPOOHOBBIX KHCJIOT, UX MOIOIIIEE IEHCTBHE
Crnosxxubie 3GUphl KaK TPOU3BOIHBIC KAPOOHOBBIX KHCIOT. [ Maponu3 cnoxHbix 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue
KUPOB. bronorudeckast poib KUPOB

VYrneBoapl: cocTtaB, KiaccuuKaius YriaeBOJOB (MOHO-, OU- M TOJMUCaxapujabl). [0K03a — MPOCTEUIINI MOHOCAXapH:
0COOEHHOCTH CTPOCHHSI MOJICKYJIbI, (PU3MYECKUE U XUMUUYECKHE CBOMCTBA (B3auMoaeicTBue ¢ ruapokcuaom meau(ll), okucnenne

aMMMa4YHBIM pacTBOpoM okcupaa cepedpa(l), BoccTaHoBieHHe, OpoKEHHE TIIIOKO3bI), HAXOXKICHHE B NPUPOAE, NPUMEHEHHE,




ouonornueckass poib. Porocunre3. OpykTo3a Kak H30Mep TIIIOKO3Bl. Kpaxmam M memnono3a Kak HMPUPOJHBIE ITOJUMEpHL.

CTpOCHI/IC Kpaxmaljia 1 HEJLIF0JIO3bI. dusnyeckue ¥ XMMUUECKIE CBOMCTBA Kpaxmajia (FI/II[pOJ'II/IS, Ka4u€CTBCHHAA pCaKkius C I/IO,Z[OM)

4 A3oTcoaepikalue OpraHn4ecKue CoeAMHEHUs
41 AMUHOKHUCIIOTHI Kak aMmpoTepHble OpraHudeckue coequHeHusi. Gu3nyeckue U XUMUYECKUE CBOICTBA aMUHOKHUCIIOT (Ha mpUMepe
. rivuuHa). buonorundeckoe 3nauenne aMuHOKUCIOT. [lenTuast
40 benku kak mnpuUpoAHBIE BBICOKOMOJEKYISpHBbIE coefAuHeHus. IlepBuuHas, BTOpUYHAs W TPETUYHAS CTPYKTypa OEIKOB.
. XuMUYecKue CBOMCTBA OENKOB: THAPOIN3, ACHATYpallusl, KaYeCTBEHHbIE peaKkluy Ha OeKu
5 BricokoMoneKyIIsipHbIE COETUHEHUS
OCHOBHBIE TOHATUA XHUMHHM BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMEp, IMOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb
5.1 MOJIMMEPU3AIINN, CPEeIHsIsT MoJIeKyJisipHas Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUM —
MOJMMEPpU3ALNS U TTOJIMKOHAEHCALIUS
5 OKCIEpUMEHTAIBHBIE METOABl HM3YYCHHS BEIIECTB M WX TMPEBpAIEHUN: O3HAKOMJIEHHE C oO0pa3liaMu TPUPOIHBIX U
' HMCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KaydyKOB. [lonyuyeHre CHHTETUUECKOTO KayuyKa U PE3UHBI
11 KJTIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 TeopeTnyeckne OCHOBBI XUMUHT
XuMmudeckui 35eMeHT. AToMm. Sapo aroma, H30TOMBI. DJIEKTPOHHAST 000J09Ka. DHEPreTUIECKUE YPOBHU, TTOTYPOBHH. ATOMHBIE
1.1 opOutanu, s-, p-, d-3meMeHTbl. OCOOEHHOCTH pacIpeesICHHs SJIEKTPOHOB 1O OPOUTAISIM B aTOMAaX AJIEMEHTOB MEPBBIX UETHIPEX
MEPUOAOB. DIEKTPOHHAS KOHPUTYpALIUS aTOMOB
12 [Tepuoanueckuii 3akon u Ilepuoguueckas cucrema xumuyeckux 3aemeHToB [I.1. MenneneeBa. CBsi3b epuoOIUUECKOro 3aKOHA U
‘ Ilepuognueckoir cucreMbl xumudeckux osnemeHTtoB JI.M. MeHneneeBa ¢ COBpPEMEHHOM TEOpUEH CTPOCHHUS AaTOMOB.




3aKOHOMepHOCTI/I W3MEHCHHS CBOMCTB XUMHUYCCKHUX DJIEMECHTOB U 06pa3yeMHx HMU IIPOCTHIX U CIOXKXHBIX BCUICCTB I10 I'pylIiaM U

nepruoaam. 3HaueHHe NEPUOANYICCKOro 3aKOHa B pa3BUTHH HAYKH

CTpOCHI/IC BCIIICCTBA. Xumudeckass CBS3b. BI/I,Z[I)I XHMHYECKOH CBSI3H (KOB&J’ICHTH&H HEIOJIsIpHasd MW IIOJIsIpHasi, HOHHasd,

1.3 MeTainueckas). MoHbI: KaTHOHBI M aHHOHBI. MexaHu3Mbl 00pa30BaHUSl KOBAJICHTHON XHWMHUYECKOW CBsI3U (OOMEHHBIH U
JIOHOPHO-aKLENTOpHBIN). BonopoaHas cBs3b
1.4 BanenTtHoCTh. DnekTpooTpuLaTeNbHOCTh. CTENEHb OKUCIIEHUS
BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOCHMs. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAILNIMYECKUX
L.5 peméroK. 3aBUCUMOCTh CBOICTBA BEIIECTB OT TUIIA KpUCTAJIMYECKOM peléTku. [Tonstue o qucnepcHsix cuctemax. MctuHHble U
KOJUIOUIHBIE pacTBOPBL. MaccoBas J10Jis BEIIECTBA B PACTBOPE
1.6 Knaccudukanus Heoprannuecknx coenHeHni. HoMeHKkaTypa HeOpraHn4eckux BEIIECTB
17 Xumunueckas peakuus. Krnaccupukanys XUMUYECKHX peaklUii B HEOPraHUYECKOM M OpraHMYecKOd XUMHH. 3aKOH COXpPaHEHHS
' MaccChl BEIIECTB, 3aKOH COXPAHEHMSI U MPEBPALLEHUS SHEPTUH NTPU XUMUYECKUX PEAKIUAX
1.8 CKopocThb peakiuy, e€ 3aBUCUMOCTh OT Pa3INYHbIX (PaKTOPOB
19 OOpatumMble peakiu. XumMuueckoe paBHoBecue. PakTopsl, BIUAIONIME Ha COCTOSIHUE XMMHUYECKOro paBHoBecus. [Ipunimn Jle
' [Tatense
110 OnexTponuTtrueckas nuccoruanus. CuiabHbIe U cradbie 371eKTponauThl. Cpeaa BOAHBIX pacTBOPOB BEIIECTB: KUCIHAs, HEUTpaIbHAs,
' mienoyHas. Peakuimu noHHOro ooMeHa
I.11 OKHUCITUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN
2 Heopranuueckas XumMus
Hemerannel. Tlonoxxenne HemeramioB B llepuoanueckoit cucreme xumudeckux anemeHntoB [[.M. MenzaeneeBa u 0COOEHHOCTH
2.1 cTpoeHHus: aToMoB. PU3NYECKHE CBOWCTBA HEMETAIJIOB. AJIOTPONHS HEMETAUIOB (Ha IMpUMepe KHUciIopoia, cepbl, hochopa u
yriieposia)
2.2 XHUMHUYECKUE CBOMCTBA BOXKHEUIIMX HEMETAILIOB (TaJOre€HOB, CEphl, a30Ta, Gocdopa, yriepona u KpeMHUS) U UX COCAMHCHHUI




(OKCHA0B, KUCIOPOICOACPKALTUX KUCIOT, BOJOPOAHBIX coeuHeHui). [IpuMeHeHne BaxXHEHIIINX HEMETAIIJIOB U KX COSAMHEHUHN

Mertamnbl. [lonoxxenne meramnoB B Ilepuonmueckoit cucreme xumuueckux snementoB (.M. MengeneeBa. OcoOeHHOCTH

2.3 CTPOCHMsI DJEKTPOHHBIX 000JI0YEeK aToMOB MeTaioB. OOmmue ¢uzndeckue cBoiicTBa MeTauioB. CIUIaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUH Pl HANIPSIKEHU METaJJIOB
r4 XHUMHYECKUE CBOMCTBA BAKHEHIIIMX META/UIOB (HATPHH, KaIHid, KaJIbIIMA, MarHUi, aTFOMUHUHN, [IMHK, XPOM, XKEJIe30, ME/Ib) U UX
. coenuHeHuil. O0mMe crocoObl momyuyeHus: MeTaiioB. [IpuMeHeHre MeTalioB B ObITY M TEXHUKE
2.5 ['eHeTr4ecKas CBSI3b HEOPTraHUYECKUX BEIIECTB, MPUHAIICIKAITNX K PAa3JIMYHBIM KlaccaM
3 XuMUS U )KU3Hb
31 Ponp xumMun B 00€CIEUEHHH KOJIOTHYECKOM, DHEPreTHYECKON M TMHUIICBOM OE30IacHOCTH, Pa3BUTHM MeAWIUHBL. [loHsATHE O
. HAyYHBIX METOJIaX TO3HAHUS BEIIECTB U XUMUYECKUX PEAKITUN
[IpencraBiaenust 06 0ONTUX HAYYHBIX MPUHIIAIIAX TPOMBIIIUICHHOTO TOJYUYE€HUS BaXKHEUIITUX BEHIECTB. YeoBEeK B MUPE BEIIECTB U
3.2 MaTepHaJIOB: BAXKHEHIIINE CTPOUTEIbHBIE MaTepUalibl, KOHCTPYKIIMOHHBIE MaTepUalibl, KPACKH, CTEKIIO0, KEpaMUKa, MaTepuabl JIs
9NEKTPOHUKHU, HAHOMATEpUasbl, OPraHUYECKHUE U MUHEPAIbHbBIE YI0OPEHUS
33 XuMusi ¥ 37I0pOBbE UEJOBEKA: MpaBUia MCIOJIB30BAaHUS JICKAPCTBEHHBIX IPENaparoB, MpaBHiia OE30MaCHOTO HCIOJb30BaHUS

npemnapaTroB OBITOBOI XMMUH B MMOBCEAHEBHOM KH3HU
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA
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