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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsixenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHSI 00YYAIONINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMHU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CpEIHEeTr0 OO0IIero o0pa3oBaHUsl CpeCTBAaMU Yy4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOluMX 1ened MW MPUHIMIOB, XapaKTEPHU3YIOIMIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (()OPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO0 MHPA, OCO3HAHUSA B3aUMOCBSI3H MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU KaXI0oro ujeHa oOmectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH M HPUHUUIIAMHA CPEIHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIOYEHUS B JKHW3Hb COLIMYMA, HPOJOJIKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€PKaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUM Ha  ONPEIENIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCTaBlICHU O CcTpoeHuu BenlecTB. CBeaeHUs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKON CBSA3M, KJIacCU(UKAIIMOHHBIX MpPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBax U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSX IIpOTEeKaHus jonosiHAercs B Kypcax 10 m 11 ximaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCHUTAHMIO YBA)XKEHHMS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCSA MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHHMMaHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEYMI MEXKIYy HOBBIMH (haKTaMHM U  TEOPETUUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
oOy4JaromMxcs NPUHATHIE MNPOrpaMMON IO XUMHUU MOJAXOJbl K OIpPEAENICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMAaLK, HEOOXOAUMBIX JJI MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeJIbHOM XapaKTepUCTUKH LIeJIed HU3Yy4YeHHs MpeaMeTa HampaBiIeHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C HUCTOpPHEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX Il MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XHUMHYECKUX SBJICHUMH,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA HeJied U 3a/lay U3y4eHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArovTeHHE
MPAKTUYECKON KOMIIOHEHTE COJIEp>KaHUs OOy4YEeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTS pEIICHUS TPAKTUUECKHX 3a71ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHUBEPCATbHOE 3HAYCHWE Ui Pa3luYHBIX BHUIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
IKOJIOTHYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMH MOTPEOHOCTSIMHU, UCIIOIH30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BaHNs, TIOTIOTHEHUS YHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero obmiero oopazoBaHusi, coctabisieT 68 vaco: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE NI0JI05KkeHUsA. CTpYKTypHBIE (HOPMYIIbI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILECHUIO OPTaHUYECKHUX BEILECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMellleHuss M TOPEHUs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAllUM, OKHUCIECHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKME U XMMHMUYECKHE CBOWMCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu

CAJIOCEHUPOBAHUA U HumpOGClHM}Z), nojyyenue u npumeHeHue. TOKCMYHOCTH
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apeHoB. ['eHeTHueckas CBsI3b MEXIy YIVIEBOAOPOJAAMH, MNPUHAAICKAIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEePEroHKa, KPEKUHT (TePMUYECKUM, KaTalUTUYeCKuil), muposu3. I[IpoaykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKON PabOThI: MOTYYCHHE ITUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOJIa M 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepruHa U 3TUIICHTJIMKOJIA.

@deHoJ: CTPOCHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoOBasi U OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KHUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugoM Mmemu(ll)), MHOrOaTOMHBIX CIUPTOB (B3aWMOJICHCTBHE TIIHICPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MIPOBEJICHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTcoeprkalme OpraHu4ecKue COeTMHEHMS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUI:
HaOII0/ICHUE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypaIus OeIKOB Mpu
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEAHSISI MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUil:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUN YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepabl, TOPHbIE OPOJBI, TOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypaLusi aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xumuyeckux aneMmeHToB . M. MeHnpneneeBa ¢ COBpEMEHHOU TEOpUEU CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsipHas W TOJSpHAsl, UOHHAs, MeTaimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.
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BemectBa MOJEKYJISPHOTO UM HEMOJEKYISIPHOTO  CTPOEHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHWYECKOM XWMHH. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabaun «llepuognueckas cucteMa XuMHUYecKux 3neMmeHToB [, .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HMCIOJB30BAHUEM ITOHATUS «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (HA MpUMEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHEUIIMX HEMETAIUIOB U MX COCIMHEHUM.
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Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCTIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBUE TUIPOKCHA ATIOMHHUS C PacTBOpaMHU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OAHO
13 BEUIECTB UMEET IPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OeCrieUYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIMUIAX [POMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl sl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE U MHUHEpAJIbHBIC
yaoOpeHus.

XuMus W 3J0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKod XxuMuM B 11 Kilacce OCyIIECTBIISETCS Uyepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.
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du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIE MOPOIBI, TTOJIC3HBIC HCKOTAeMbIEC, TOTLIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHUYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHaJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOTPAMMBI 110 XMMHWKM HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYAIONIMMUCS IPOrpaMM CPETHEro OOIIero
oOpa3zoBaHust (JIMYHOCTHBIM, METANpPEIMETHBIM M TpeaMeTHbIM). HayduHo-meToamueckoil OCHOBOWM aJig pa3paboTKu
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI MIPOrPAMM CpEIHEro oOIiero oopa3oBaHUs SIBISETCS CHUCTEMHO-ACSITEIbHOCTHBIM
MOJXOI.

B cooTBeTCTBHM C CHCTEMHO-IEATEILHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS
npeaMeTa « XMMUsH Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus BBIJEICHBI CIIEIYIONIUE COCTABIISIIOIIHIE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUMCKON Tpa)KTaHCKONW HIECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CAMOOIIPEICIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABJIICHHOE Pa3BUTUE BHYTPEHHUX YOCXKACHUMN JIMUHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX
TpaguIuii 6a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH NEATETHHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIITUMHU 1IEJIOCTHOM CUCTEME XUMUYECKOT0 00pa3oBaHus;

HaJIMyue MPaBOCO3HAHUS AKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HECHHBIC TIJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMera «XUMHsS» TOCTHTAIOTCS B €IMHCTBE y4eOHON M BOCHUTATEIHHOM
JESATEIPHOCTH B COOTBETCTBUU C T'YMAHUCTUYECKHMMH, COLMOKYJIBTYPHBIMHU, IYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU HU
ujeaaMl POCCHUHCKOTO TPaKIAHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE HOPMAaMU W TIPaBWJIAMH TIOBEJICHUS,
CIIOCOOCTBYIOIIMMH MPOIIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH OOYYaIOIIUXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TpeaMeTa « XUMUs» OTpaxkaroT c(hOPMUPOBAHHOCTH OIbITA MO3HABATEIHLHOU U
MPAKTUYECKOHN JACSITEIILHOCTH 00YJAIOIINXCSI IO Peasu3aIlii IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YUCJIE€ B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HAHUSI O0YJAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00513aHHOCTEH, YBaXKEHHUS K 3aKOHY U MPABOTIOPSJIKY;
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MPECTABIICHUS O COLMANIBHBIX HOpMaXxX U MpaBUiaX MEKJIUYHOCTHBIX OTHOUIEHUN B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON MAESITEIBHOCTH MPU CO3/IaHUM YYEOHBIX MPOCKTOB, PEIICHUU YUYEOHBIX U
MO3HABATEIbHBIX 3a/1a4, BBIIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTHI APYTUX MPHU aHAIU3€ Pa3IMYHbIX
BUJIOB y4€OHOU J1eITeNbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACIIEIUI0 OT€YECTBEHHOW XUMUH;

YBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH M MPAKTUUYECKOTO MPUMEHEHHUSI XMMHH, OCO3HAHUS TOTO, YTO
JOCTHDKEHHUSI HAyKd €CTh pe3yibTaT JUIMTENbHBIX HAOMIOACHHUM, KPOMOTIUBBIX HKCIEPUMEHTAJIbHBIX TOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca M II03HABATEJIbHBIX MOTHBOB B MOJYYEHUH M TMOCJICAYIONIEM aHadu3e HWH(OpMaluu O MepeIOBbIX
JOCTHXKEHUAX COBPEMEHHOM OTEYECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYallUM, CBA3aHHBIC C XMMUYECKUMU SIBICHUSMU, U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJICHUE U MOCTYIKU CBOUX TOBAPUIIEH C MO3UIIMN HPABCTBEHHBIX U MTPABOBBIX HOPM
Y OCO3HAaHME MOCJIECTBUI 3TUX MOCTYIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUS IIEHHOCTEN 3JI0POBOTO M Oe30macHOro o0Opasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (hPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

coOMIoIeHHs TpaBMJl O€30MacHOro OOpalieHusi ¢ BellecTBaMM B OBITYy, MOBCEIHEBHOM JXHM3HM U B TPYJOBOMU
JEATEIIbHOCTH;

MOHUMAHUSl IIEHHOCTH TMPaBUJ WHIWBUIYAIBHOTO M KOJUIEKTHBHOTO OE€30MacHOTO TOBEJCHUS B CHUTYaIIMSX,
YTPOXKAIOIINX 370POBbIO U KU3HU JIFOJIEH;

OCO3HAHUSI MOCJICICTBUI U HEMPUSATUS BPEAHBIX MTPUBBIYEK (YIIOTPEOJICHHS alIKOT0JIsl, HAPKOTUKOB, KYPEHUS ),
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S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOW KOMIIETGHTHOCTH B Yy4eOHO-HCCIICIOBATEIHCKON EATeTLHOCTH, OOIECTBEHHO IIOJIE3HOM,
TBOPYECKOW U IPYTUX BUAAX JEATECIbHOCTH;

YCTAaHOBKU HA aKTUBHOE y4aCTHE B PEIICHUM MPAKTHUYECKHUX 3aJlay COLMAIbHON HaNpaBJIIEHHOCTH (B paMKaxX CBOETrO
KJ1acca, IIKOJIbI);

WHTEpeca K NPAKTUYCCKOMY H3YyUYEHUIO MPpodeccuid pas3IudHOro pojia, B TOM YHCIE Ha OCHOBE IPUMEHEHUS
MPEAMETHBIX 3HAHUHN IO XUMUH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TpaeKTopuu oOpazoBaHusi, Oyaymied mnpodeccun u
peanu3anuu cOOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XMMUU, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1[€JIECO00Pa3HOT0 OTHOIICHUS K MIPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHUs I100aTBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKUX MPOIECCOB HA COCTOSIHHE
IIPUPOTHON U COLUAIIBHOW CPEIbI;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJb30BAHUS JOCTHKEHUNW XHMHUHU IS PEHICHUS BOIPOCOB PAlMOHAIBHOTO
MPUPOJIOTIOIB30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCAIIMX BpPEH OKPYKAIOLIEH NPUPOJHON Cpele, YMEHHUsI MPOTHO3UPOBATH
HEOJIAronmpUsITHBIE YKOJIOTHYECKUE TTOCIIECICTBUS MPEANTPUHUMAEMBIX JCHCTBUN U MPEIOTBPAIIATh UX;

HaJIM4Yusl Pa3BUTOr0 HKOJOTUUECKOTO MBIIIJIEHHUS, YKOJIOTUUECKON KYJIbTYpbl, OMbITA JEATEIHbHOCTH AKOJOTHUUECKOMN
HaIpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS MMU B TMO3HABATEIHLHOM, KOMMYHMKATUBHOM M COLIMAJIBHON MpPaKTHUKE,
CIIOCOOHOCTH M YMEHUSI aKTHBHO MPOTHUBOCTOATH UJICOJIOTHH XeMOhoOu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOMN
MPaKTUKH,
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MOHUMAHUS CHeMU(DUKA XUMHH KaK HayKd, OCO3HaHHs €€ poiu B (OPMHPOBAHUU DPAITMOHAIBLHOTO HAYyYHOTO
MBIIIUICHUS, CO3JaHUU IIEJIOCTHOTO MPEJICTABICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJbI U YEIOBEKa, B
MO3HAHUU MIPUPOJIHBIX 3aKOHOMEPHOCTEN U PEIICHUH NPOOIEM COXPAHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMMHHM [JIsl COBPEMEHHOM LMBWIM3AIMU: B €€ TyMaHHCTHYECKOU
HAIPaBJICHHOCTH U BAXKHOM POJM B CO3JaHUU HOBOW 0a3bl MaTepUalbHOW KYJIBTYpbI, PELIEHUHU TJIOOAIBHBIX MpoOsieM
YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUINEBOM M 3KOJIOTMYECKOW Oe30MacHOCTH, B
Pa3BUTHH MEIUIIMHBI, OOCCIICYCHUN YCIOBUH YCIEIIHOTO TPYyJa M IKOJOTHYECKH KOMGMOPTHOW KU3HU KaKIIOTO WICHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTHU: MOHMMAaHUS CYIIHOCTH METOJOB MO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydyaeMble 3HAHUS JJI1 aHAIN3a U OOBICHEHMsS SBJICHUM OKPYXKAIOIIET0 MUpa U
NPOUCXOJAIIUX B HEM HW3MEHEHHH, YMEHHS JeiaTh OOOCHOBAaHHBIC 3aKJIOUCHUS HAa OCHOBE Hay4dHbIX (DaKTOB H
MMEIOIIUXCS JAHHBIX C 1I€JIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIIOJIb30BAaTh XMMUYECKUE 3HAHUS VISl PEIICHUs MPOOJIEM B PEAIbHBIX KU3HEHHBIX
CUTYyalusX;

MHTEpeca K TO3HAHUIO U UCCIIEI0OBATENIbCKOM AESTEIbHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U caMOOOpa30BaHUIO, K aKTUBHOMY MOJIYYEHU O HOBBIX
3HAHUU M0 XUMUHU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM Tpya B pa3IMuHbIX chepax mpodheccnoHanbHOM NeATeIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pe3yJbTaThl OCBOSHUSI YUYEOHOTO MpeaMeTa « XUMHUS» Ha YPOBHE cpeHero oOiiero ooOpa3oBaHus
BKJIFOYAIOT:

3HauUMMble JUIsI  (OPMHPOBAHUS MHUPOBO33PECHHS OOYYAIOMIMXCS MEKIUCIMIUIMHAPHBIE  (MEXKIPEIMETHBIC)
oOllleHay4YHbIE TIOHSATHUSI, OTPAXAIOIIME IIEJOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEUU(PUKY METOJIOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIECTBO, DHEPIus, SBJICHHUE, MPOIIECC, CHUCTeMa, Hay4HbIA (HaKT,
MIPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSsl, UCCIIEAOBaHNE, HAOI0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);
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YHUBEpCAIbHbIE y4eOHBbIC JEUCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYJSTUBHBIE), OOECIECUMBAIOIINE
dbopmupoBanre PyHKIIMOHATEHON TPAMOTHOCTH U COITMATBHON KOMITETCHIIUHA 00YJarONuXCs;

CIIOCOOHOCTh OOYYaIOIMUXCS HCIOJIB30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIC, MHPOBO33PCHUECKHE 3HAHUS U
YHUBEpCAIbHBIC YUECOHBIC ICUCTBUS B TTO3HABATEILHON U COITMATILHOMN ITPAKTHKE.

MeranpenMeTHbIe  pe3yJbTaThl  OTPAKAIOT  OBJAJACHHUE YHHBEPCAJbHBIMU  YYCOHBIMH  TO3HABAaTEIBHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JCHCTBUSMH.

OBJaieHne yHUBEPCAIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSIMMN:

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITEeTILHO (DOPMYJIMPOBAThH M aKTYaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTPUBATh;

ONpeAcsATh 1IeJU JACATEIbHOCTH, 3aJaBas MHapaMeTpbl M KPUTEPUH HUX JTOCTHKEHHUS, COOTHOCUTH PE3YJbTAThl
JIeSITEILHOCTH C TIOCTABJICHHBIMHU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHMM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUICHUSI — BBIACIATh XapaKTEpPHbIE MPU3HAKU
MOHSATUM M YCTAHABJIMBATh HUX B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE TMOHSATHUS JJII OOBSICHEHUS OTISIbHBIX
($haKTOB U SIBJICHHIA;

BBIOMpATh OCHOBAHUS M KPUTEPUU IS KJIaCCU(DUKAIIUU BEIIECTB U XMMUYECKUX PEaKIUi;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIC CBS3U MEXKYy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIYKTUBHBIC, JCAYKTHUBHbBIC, [0 AHAJIOTMH), BBISBISATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMAaTPUBAEMBIX SIBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKTFOUCHHS,

MIPUMEHSTH B TIPOIIECCE MO3HAHUS, UCTIOJb3yeMbIC B XUMHH CUMBOJIMYECKHUE (3HAKOBBIC) MOJICTH, MPEeoOpPa30BhIBaTh
MOJIEIbHBIE TIPEJCTABICHUS — XMUMHUUYECKUN 3HaK (CHMBOJI) dJIEMEHTa, XUMUYeckas (popMmysa, ypaBHEHHE XUMHUUYECKOU
peakiMu — MpU PEIICHUU Y4EeOHBIX IMO3HABATENIPHBIX M NPAKTUUECKUX 3ajad, MPUMEHSATHh Ha3BaHHBIC MOJICJIbHbBIC
MPEACTABIICHUS U BbISIBJICHUS XapaKTEPHBIX TPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBble HcCIeA0BATEIbCKIE eiiCTBHSI:

BJIaJIETh OCHOBAMH METOJ0B HAy4YHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUM;
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dopMynupoBaTh [EeNM W 33JaYd  UCCIECJOBaHMS, HCIOJIB30BaTh IOCTABJICHHBIE UM  CaAMOCTOSITEIBHO
chOpMyITMPOBAHHBIC BOMPOCKHI B KAYECTBE HMHCTPYMEHTA IMO3HAHKS U OCHOBHI JIJIs1 (POPMUPOBAHUS THUIIOTE3HI TTO MMPOBEPKE
MIPaBUIILHOCTH BBHICKA3bIBAEMBIX CYKJICHHUIA

BIAJCTh HAaBBIKAMU CAMOCTOSITEJIBHOTO  IJIAHUPOBAHWS M MPOBEJACHUS  YUYCHMUYECKHX  DKCIEPUMEHTOB,
COBEpILIEHCTBOBATh YMEHHUS HAOMIOaTh 3a XOJOM IMpOIEcca, CaMOCTOSATEIBLHO TMPOTHO3UPOBATH €r0 pPe3yJIbTar,
dbopmynupoBath 0000IIEHUS M BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH pE3YJIbTaTOB HCCIEIOBAHMS, COCTABIATDH
000CHOBaHHBIN OTYET O MPOJICITAHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIIENOBATEILCKOM M IMPOEKTHOM JeATEIbHOCTH, MPOSBISTH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY TMOUCKY METOJIOB PEUICHUs MPaKTUYECKUX 3a]ad, MPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPHUEHTHPOBATLCS B PA3IUYHBIX HCTOYHMKAX WH(popManuy (HayIHO-TIOMYJIsApHAs JIATepaTypa XHUMHUYECKOTO
coJlep KaHMsi, CIpaBOYHBbIE MOcoOus, pecypchl MHTepHeTa), aHaIU3UpoBaTh MHGOPMAIMIO PA3IMYHBIX BHUJIOB U (GopM
MPEICTABIICHUS], KPUTUUECKH OIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHNBOCTD;

dbopMyIHpOBaTh 3aIIPOCHl U MPUMEHSTh Pa3IUYHbIE METO/IbI MIPU MOUCKE U 0TOOpe MH(OpMAILINK, HEOOXOIUMON IJIs
BBITIOJTHCHUS YICOHBIX 3a71a4 ONPEACIEHHOTO THTIA,;

pUOOpETaTh OIBIT MCIOJB30BaHUS WH(OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHMA M Pa3IMYHBIX IOMCKOBBIX
CHUCTEM,;

CaMOCTOATENILHO BBIOMpATh ONTHMAaNIbHYIO (popMy mpenctaBieHuss uHbopmanuu (cxembl, rpaduku, TUarpaMMbl,
TaOJHILIbI, PUCYHKH U IPYTHUE);

WCITOJIP30BaTh HAYYHBIM S3BIK B KA4eCTBE CpEJACTBA NpH paboTe C XUMHUYCSCKONH HHQPOpMAIUCH: MPUMEHSTH
MeXIpeaMeTHbIe ((PU3NUeCKre U MaTeMaTHUeCKUE) 3HAKU U CUMBOJIBI, (POpMyIibl, aO0OpeBUaTypbl, HOMEHKJIATYPY;

WCITIOJIB30BATh U MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCYXKAaeMOW TEeMBbI B XOJE AWajora W/WIM TUCKYCCHH, BBICKAa3bIBaTh HJCH,
(bOpMyITMPOBATH CBOU MPEIJIOKECHUS OTHOCUTEIHHO BBITTOJTHCHHS TIPE/JIOKEHHON 3a1a9H;
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BBICTYNIATh C TMPE3EHTAUUEH pe3yJbTaTOB I103HABATEIBHOW MAESATENBHOCTH, MOJYYEHHBIX CaMOCTOSITEIBHO WIIN
COBMECTHO CO CBEPCTHHKAMU MPU BBIIOJHEHUU XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKON paboThl MO MCCIIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peau3allii Y4eOHOTO MPOoeKTa U (HOPMYIHPOBAThH BBIBOJIBI IO pe3yIbTaTaM MPOBEAEHHBIX
MCCJIEIOBAHUM IMyTEM COTIaCOBaHUS MO3UIIMHI B X0J1e 00CY X ACHHUS U1 OOMEHA MHEHUSMH.

OBJiaeHne YHHBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOATEBHO TUIAHUPOBATh U OCYILIECTBISATH CBOKO MIO3HABATEIBHYIO AESATENBHOCTD, ONIPEAEsd €€ el U 3a/1a4H,
KOHTPOJIMPOBaTh U MO MEpe HEOOXOJMMOCTH KOPPEKTHPOBATH MpEIJIaraeMblii alrOpUTM ACHCTBUN NPHU BBIOJHEHUU
y4eOHBIX M HCCIENOBATENIbCKUX 3a]ad, BbIOMpaTh Hanbosiee 3(P(EeKTUBHBIN CIOCO0 UX PEIICHUs C YYETOM MOJy4YEHUs
HOBBIX 3HAHMI O BEILIECTBAX U XUMHUECKUX PEAKLIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

[IpenmeTHbIE PE3YNIBTATHI OCBOCHMSI Kypca «OpraHnyeckast XMMHUsD> OTPaKaroT:

c(OpPMHPOBAHHOCTh MPEICTABICHUN O XMMHYECKOW COCTABISIOIIEH E€CTECTBEHHO-HAyYHOM KapTHUHBI MUpa, POJIU
XUMUU B TIO3HAHUM SIBJICHUN TPUPOABL, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (YHKUHMOHAJIBHOU
I'PaMOTHOCTH, HEOOXOMMOM JIJIsl pelIeHus] IPAKTUUECKUX 3a7ad U HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILEHHUSI K CBOEMY
3I0POBBIO U IIPUPOJHOU CPELE;

BJIQJICHUE CUCTEMON XMMUYECKUX 3HAHUW, KOTOPasi BKIFOYAET: OCHOBOIIOJIATAOIINE MOHATUSA (XUMUYECKUNA DJIEMEHT,
aToOM, OJJIEKTpOHHas o00O0JIoYKa aToMa, MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULATENIBHOCTh, XWUMHUYECKasi CBS3b,
CTpyKTypHas (opmyna (pa3BépHyTas U COKpall€HHAs), MOJb, MOJIIpPHAsE Macca, MOJSIPHBIA 00BbEM, YIIIEpOAHBIA CKEJET,
(GyHKIIMOHAIbHAS TPYIINa, paguKal, H30MEpHUsi, U30MEpPbl, TOMOJIOTHYECKHUI Psifl, TOMOJIOTH, YIJIEBOAOPObl, KUCIOPOI U
a30TCoJIepKallhe COEAUHEHUS, MOHOMED, MOJMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS); TEOPUH U
3aKOHBI (TEOpHUs CTpOEHHs OpraHuuyeckux BemecTB A. M. bByrtinepoBa, 3aKOH COXpaHEHHUS MAaCChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3bIK XHWMHHM; MHPOBO33PEHUYECKHE 3HAHMS, JEXKaluMe B OCHOBE IOHUMAaHHUS
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NPUYUHHOCTA U CUCTEMHOCTH XMMHYECKUX SIBICHUH, (PaKTOJIOTUYECKUE CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYyUYECHUU U
0e30MacHOM HCIIOIb30BAHUH BAKHEUILINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIBHOCTH YEIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHH BBISBJIATh XapaKTepHbIC TPHU3HAKA TIOHSATHUN, YCTAHABIMBATH HX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATUSA IMPU ONUCAHUHM COCTaBa, CTPOCHUS M TMPEBPAIICHUN OpPraHUYECKUX
COCJIMHCHUM;

c(OPMUPOBAHHOCTh YMEHHM HCIOJIB30BaTh XHWMHUYECKYI0 CHMBOJHKY JUISI COCTAaBJICHHS MOJICKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIMEHHON) (GOPMyT OPraHMYECKHX BEIIECTB M YPaBHCHHHA XUMUYECKHUX DPEaKIUH,
W3TrOTaBJIMBaTh MOJEIH MOJIEKYJ OPTraHWYECKUX BEHIECTB JUISl WILTIOCTPAIMM MX XUMHYECKOTO W NPOCTPAHCTBEHHOIO
CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABJIUBATH MPUHAIJICKHOCTh U3YUYEHHBIX OPraHMYECKUX BEIECTB MO UX COCTABY U
CTPOEHHUIO K OINpPEAEIEHHOMY KJIAcCY/TPYIIE COCAUHEHUI (yTiIeBOAOPOAbI, KUCIOPOA U a30TCOACPMAIINE COECTUHEHUS,
BBICOKOMOJICKYJISIPHBIC COCIWHCHHMsI), JaBaTh WM Has3BaHUSA 1o cuctematudeckor Homenkimarype (IUPAC), a rtaxxke
MPUBOJUTH TPUBUAIBHBIE HAa3BaHMS OTACJIBHBIX OPraHUYECKUX BEHIECTB (STWJICH, MPOIUJIEH, alleTUICH, STUICHIIIUKOIIb,
IIIMIepuH, (QeHos, (GopMalblerujl, areTalbleru, MypaBbHUHAs KHUCIOTa, YKCYCHash KHCJIOTa, OJICMHOBAas KHCIIOTA,
CTeapUHOBAas KUCJIOTA, TIII0K03a, (PYKTO3a, Kpaxmall, HEeJII0JI03a, TJIULHH);

c(hOpMUPOBAHHOCTh YMEHUSI OMPEACIISTh BUJIBI XUMUUYECKOW CBS3UM B OPraHUYECKUX COCIUHEHUSX (OJMHApHBIC U
KpaTHBIE);

c(hOpMHUPOBAHHOCTh YMEHHS IPUMEHSTH TIOJIOKEHHS TEOPUU CTPOEHUS OpraHndeckux BemiectB A. M. bytneposa nis
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEUIECTB;

c(OpPMHPOBAHHOCTh YMEHUIN XapaKTEpPU30BaTh COCTaB, CTPOEHUE, (PU3UUECKUE U XMMUYECKHE CBOMCTBA THUIIUYHBIX
MpeICTaBUTENICH PA3IMUHBIX KJIACCOB OPraHMYECKUX BEUIECTB (METaH, 3TaH, ITUIICH, MPONUJIEeH, aleTuiIeH, OyraaueH-1,3,
MeTuinoyTaaueH-1,3, OeH30J7, METaHOJ], ATaHOJ, JTUJICHTJIUKOJb, TIUIEPHH, (DEHON, aleTaablerujl, MypaBbUHAs U
YKCYCHAasi KHMCJIOTHI, TJII0OKO3a, Kpaxmal, LEeJUII0JI03a, aMUHOYKCYCHAsl KHUCIJIOTa), WUIFOCTPUPOBATh FEHETUYECKYIO CBSI3b
MEXy HUMH YPaBHEHUSMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUHN C UCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpPMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTIIE€BOJIOPOJHOTO ChIpbs (HE(PTh, MPUPOIHBIN T'a3, YroJib),
CIOCOOBI UX NEPEPaAdOTKU U MPAKTUUECKOE MPUMEHEHHE NMPOIYKTOB MepepadboTKH;
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c(hOpPMHPOBAHHOCTh YMEHHI MPOBOJNTH BBIYUCICHHUS MO XUMHUYECKUM ypaBHEHUSM (Macchl, 00bEMa, KOJIUYECTBA
MCXOJTHOTO BEMIECTBA WM MPOAYKTa PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITNH);

c(hOpMHPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOW 3HaHUN 00 OCHOBHBIX METOJaX HAyYHOTO MO3HAHUS, UCIIOJIb3yEeMbIX
B XMMUHU TPU U3YyYEHUU BEIIECTB U XUMHUYECKUX SIBJIECHUU (HAOIIO/IEHHWEe, U3MEpPEHUE, HKCIIEPUMEHT, MOJIECITUPOBAHUE),
WCITOJIP30BAaTh CUCTEMHBIC XUMWYECKHE 3HAHUS I TPUHATUS PEIICHWA B KOHKPETHBIX >KU3HCHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEMIECTBAMU U UX MPUMCHCHUEM;

chOpMHPOBAHHOCTh YMEHUW COONIOJATh TMpaBUjia IMOJB30BAHUA XMMHYECKOM TOCYIOM U JabOpaTOPHBIM
o0OpyZI0OBaHUEM, a TaKXKe IMpaBuUjia OOpalleHUss C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSMU IO BBIMOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHPOBAHHOCTh, YMEHUW TUTAHUPOBATH M BBITIOHATh XUMUYCCKUAN SKCIEPUMEHT (TIPEBPAIICHUS OPTaHUICCKUX
BEIIECTB MPU HAIPEBaHUH, TIOJyUYCHHUE dTUJICHA U U3YYCHHUE €T0 CBONCTB, KAUECTBCHHBIC PEAKIINA OPTAaHUYECKUX BEIIECTB,
JIeHaTypanus OCJKOB MPU HArpEBaHHHM, IBETHBIE PEAKIIMU OEJTKOB) B COOTBETCTBHUU C MPABWJIAMH TEXHUKU O€30MaCHOCTU
npu oOpalieHuH C BeIECTBAaMU M JIaOOPATOPHBIM OOOpPYAOBAHHEM, TPEJCTABISATh PE3YyJIbTaThl XHUMHUYECKOTO
DKCIIEpUMEHTa B ()OpPME 3alHMCH YPAaBHEHHH COOTBETCTBYIOIIMX PEaKIWi U (HOPMYyIMpPOBATH BBIBOJIBI HA OCHOBE ITHX
pe3yIbTaToB;

c(OPMHPOBAHHOCTh YMEHUW KPUTHYCCKH aHAJIU3UPOBATh XUMUYECKYI0 HH(POPMAIHIO, MOJYYaeMYH W3 Pa3HBIX
MCTOYHUKOB (CpeZICTBA MAacCOBOM nH(popManuu, UHTEpHET U IpyTHX);

c(hOpMHPOBAHHOCTh YMEHUHN COOJIIO/IaTh MPaBUJIa SKOJOTHYECKU 1IETIECO00Pa3HOTO MOBEJACHUS B OBITY U TPY/IOBOM
NEATETLHOCTH B IICNIIX COXPAHEHUS CBOETO 370POBbS W OKPYXKAIOIICH NPUPOTHOW Cpembl, OCO3HABaTh OIMACHOCTH
BO3JICHCTBHSI Ha )KMBBIC OPTAaHU3MBbI ONPEACIEHHBIX OPraHUYECKUX BEIICCTB, TOHUMas cMbIc nokasarens [1/[K, moscHsTh
Ha IPUMEPax COCOOBI YMEHBIIEHUS U TPEIOTBPAIICHHUS UX BPEHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsi OOy4YaroIIMXCS C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBbSI: YMEHHE TNPUMEHSTH 3HAHUA OO0 OCHOBHBIX
JIOCTYITHBIX METOJ[aX MMO3HAHMSI BEIIECTB M XUMHUECKHUX SBICHHUIA,

JUTSL CTIETIBIX M CITA0OBUISAIIMX OOYJArOIIMXCS: YMEHHUE HCIIOIb30BaTh PENbe(HO-TOUCUHYIO crucTeMy 00o3HaueHui JI.
Bbpaitns nis 3anucu XuMudeckux Gopmyl.
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11 KIIACC

[IpeameTHbIE pe3yNbTaThl OCBOCHUS Kypca «O011asi 1 HeOpraHuyeckasi XuMHUsh» OTPaXKaroT:

c(hOpPMHPOBAHHOCTh MPEACTABICHUI: 0 XUMHUYECKON COCTABIISIONIEH €CTECTBEHHO-HAYyYHOW KapTHUHBI MHUPA, POJIU
XUMUU B TIO3HAHWM SBJICHUN TPHUPOABI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYphl JUYHOCTH, €€ (YyHKIIMOHATHLHOU
TPAaMOTHOCTH, HEOOXOIUMOM I PEIICHUS MPAKTUICCKUX 3a]1ad M IKOJIOTHIECKA 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BJIJICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpasi BKJIIFOYAET: OCHOBOIIOJIATAIONINE MOHATHS (XUMUYECKUNA DIIEMEHT,
aToM, HM30TOm, S-, P-, O- SJCKTPOHHBIC OPOWUTAIIM AaTOMOB, MOH, MOJICKYJa, MOJIb, MOJIAPHBIH 0O0BEM, BaJICHTHOCTD,
AIEKTPOOTPHIIATEIIEHOCTh, CTEIIEHb OKUCIICHHS, XUMHUYECKas CBSA3b (KOBAJCHTHAS, HOHHAS, METAITMIECKAs, BOJIOPOIHAS),
KpUCTaJUTMUECKasl PeméTKa, TUIIBI XUMHUECKUX PEaKIUiA, PacTBOP, AJIEKTPOIUTHI, HEANCKTPOIUTHI, IICKTPOTUTHICCKAS
JTUCCOIIMAIINS, OKHUCIUTEIh, BOCCTAHOBUTEIh, CKOPOCTh XHMHUYECKOM pEaKIMh, XUMHUYECKOE PaBHOBECHE); TECOPUU H
3aKOHBI (TEOPHUsI IEKTPOIUTHUECKON AUCCOoMalny, nepuoandeckuii 3akon J[. 1. Menneneena, 3aKkoH COXpaHEHHUs MacChl
BEIECTB, 3aKOH COXPAHCHUS W MPEBPAIICHUS YHEPTUU NPH XUMHYECKUX PEaKIHAIX), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHM
SI3BIK XMMUW, MUPOBO33PEHUYECKUE 3HAHUS, JIGKANTUE B OCHOBE MOHMMAHHS MPUIMHHOCTH U CHCTEMHOCTH XMMHYECKUX
SIBJICHUH, (PaKTOJOTHYECKHUE CBEACHHS O CBOMCTBAX, COCTaBe, MOJYYCHUU W OE30MMaCHOM HWCIOJB30BAHMH Ba)KHEHIITHX
HEOPTaHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN NEITEIHHOCTH YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMEHHH BBISIBJIATh XapaKTepHbIE TMPU3HAKA TOHSATUN, YCTAHABIMBATH HMX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE MTOHATHS TIPH ONMMMCAHUHA HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUH;

c(OPMHPOBAHHOCTh YMEHUH WCITOJIB30BAaTh XUMHUYCCKYI0 CHMBOJIMKY JUISI COCTAaBJICHHS (OPMYJT BEHIECTB W
ypaBHEHUN XWMHUUYECKHX peakiui, cucremarndeckyro HoMmeHkiarypy (IUPAC) u TpuBmanbHble Ha3BaHUS OTIACIBHBIX
HEOPTaHWYECKUX BEIIECTB (yrapHbIM ra3, YIJIEKUCHBINA ra3, aMMHaK, raméHas W3BECTh, HEraméHas W3BECTh, MUTHEBAS
coJia, MUPUT U JIPYTHE);

c(OPMHPOBAHHOCTh YMEHHH ONpPEACIATh BaJICHTHOCTh M CTCIICHb OKHCICHUS XHMHYECKUX DJJICMEHTOB B
COCIMHCHUAX Pa3IMYHOTO COCTaBa, BUJ XMUMHYECKOW CBs3M (KOBaJCHTHAs, MOHHAS, META/UIMYECKasl, BOJOPOJHAs) B
COCIMHECHUSX, THUIN KPUCTAJUIMUECKOW PEmETKM KOHKPETHOTO BeEllecTBa (aTOMHasi, MOJEKYJsIpHAs, WOHHAs,

METAJIMYECKAs ), XapaKTeP Cpe/lbl B BOJHBIX PACTBOPAaX HEOPraHMUYECKUX COCIMHEHUN;
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c(hOpPMHPOBAHHOCTh YMEHUW YCTAaHABJIMBATh MPUHAICKHOCTh HEOPTAHMYECKHX BEIMIECTB IO HMX COCTaBy K
OTpeNeNEHHOMY KJIACCY/TPYIIIe COSOUHEHUH (MPOCThIE BEIIECTBA — METAUIBI M HEMETaJUIbl, OKCHIIbI, OCHOBaHWSI,
KHUCIIOTBI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUN PAaCKpPbIBATh CMBICI mepuoandeckoro 3akoHa [I. . MenneneeBa u JeMOHCTPUPOBATh
€ro CUCTEMATU3HUPYIOUTYI0, O0OBSICHUTEIBHYIO U IPOTHOCTHUECKYIO (PYHKIINU;

chOpPMHPOBAHHOCTh YMEHUN XapaKTEepPU30BaTh DJEKTPOHHOE CTPOEHHWE aTOMOB XHUMHUYECKUX OJJeMEHTOB |4
nepuoaoB Ileproanueckoli cucteMbl xuMHYeckux 3neMeHToB JI. M. MeHmeneeBa, MCHONB3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHYECKHUX
AJIEMEHTOB M MX COEJUWHEHHMI Mo mnepuoaam H rpynnam llepuonnueckodl cucteMbl XUMUYECKHX anemeHToB I, U.
Mengaeneena;

c(hOpMUPOBAHHOCTh YMEHHMH XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE CBONCTBA HEOPraHUYECKUX
BEILIECTB PA3JIMUHBIX KJIACCOB, MOATBEPXKAATh CYIICCTBOBAHME T'€HETUYECKOW CBSI3M MEXAYy HEOPraHMYEeCKUMHU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHUS KIIACCU(PUIIUPOBATH XUMUUECKHE PEAKIIUH 110 PA3TUYHBIM MMPU3HAKAM (YHUCTY U COCTABY
pearupyromnmx BeleCcTB, TEIIOBOMY 3P (dEKTy peakii, U3MEHEHUIO CTEMEeHEW OKHUCIEHHUSI JIEMEHTOB, OOpaTHUMOCTH
peakliM, y4acTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTAaBIATh YPABHEHHS pEAKIUNA PA3IUYHBIX THUIIOB, TOJIHBIE U COKpAIIEHHBIC
ypaBHEHUS PeaKkiiii MOHHOTO OOMEHA, YUYUTHIBAsI yCIOBUSA, IIPU KOTOPBIX 3TH PEAKIIUU UAYT 0 KOHIIA;

chOpPMHUPOBAHHOCTh YMEHUW TPOBOJAWTH PEAKIMH, TMOATBEPKIAIOIMINE KAYECTBEHHBI COCTaB Pa3IMYHBIX
HEOPTaHUYECKUX BEIIECTB, pPACMO3HABaTh OMNBITHBIM NYTEM HMOHBI, NPUCYTCTBYIOLIME B BOJHBIX pPacTBOpax
HEOPTaHUYECKUX BEIECTB;

c(hOpPMHPOBAHHOCTh YMEHHH paCKpbIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIUA IMOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajlaHCca ATHX PEaKIInii;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM PEAKIMU OT Pa3IN4HBIX (PaKTOpPOB;
XapakTep CMEIICHUSI XUMUYECKOTO paBHOBECHS B 3aBUCUMOCTH OT BHEIIHETo BozaeicTBus (nmpunmun Jle [llatense);
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c(hOpPMHPOBAHHOCTh YMEHHM XapaKTEPHU30BaTh XWMHUUYECKHE IIPOIECCHI, JICKAIINE B OCHOBE MPOMBINIJICHHOTO
MOJIYYCHUS] CEPHON KHCIIOTBhI, aMMHAKa, a TaKXKe CHOPMHUPOBAHHOCTD MPEACTABICHUN 00 OOMUX HAYYHBIX MPUHITUIIAX H
AKOJIOTHYECKUX MPOOIeMaxX XHMHUIECKOTO TIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUW TPOBOJUTH BBIYMCIICHUS C WCIOJIH30BAaHHUEM IOHSATHS «MaccoBasi JOJS BEIISCTBA B
pacTBope», 00BEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKUX PEaKIIHsIX, MACChl BENIECTBA WM 00BEMA Ta30B 10 N3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE UM 00BbEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIMU BEIECTB, TEIIIOBOTO AP (eKTa peakiui Ha
OCHOBE 3aKOHOB COXPaHEHHSI MACChI BEIIECTB, MPEBPAIICHUS U COXPAHCHUS YHEPTHUH;

chOpPMHPOBAHHOCTh YMEHHUN COOJIOJaTh TMpaBUiia TOJIH30BAHUS XUMHYECKOM TMOCYI0H U J1abopaTOpHBIM
o0OpyZI0OBaHUEM, a TaKXKe IMpaBuUjia OOpalleHUss C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSMU IO BBIMOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHPOBAHHOCTh YMEHHUU TUTAHUPOBATH W BBHITIOJHATh XUMHYECKHN JKCIIEPUMEHT (PasiIoKCHHE TEPOKCHIA
BOJIOpPOZIa B TPUCYTCTBUHM KAaTaau3aTopa, OMPEICICHHWE CpEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO
WHJUKATOpa, BJIUSHUE Pa3MYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOM pEakIuu, peakiMu HOHHOro OOMEHa,
KaueCTBEHHbIC PEAKIIMU Ha CyJb(daT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATUOH aMMOHWUSI, PEUICHUE IKCIIEPUMEHTAIBHBIX
3amad o teMaMm «MeTamiey 1 «HeMeramiby) B COOTBETCTBUU C TIpaBUJIaMU TEXHHUKH O€30TIAaCHOCTH MPHU OOpaIICHUH C
BEIIECTBAMH M J1aOOPaTOPHBIM 000PYI0BAHUEM, MTPEACTABIATh PE3YIBTATHl XUMUUYECKOT'O IKCIIEPUMEHTA B (hOPME 3aIHCH
ypaBHEHUH COOTBETCTBYIOIINX PEAKIIUH U (POPMYITHPOBATH BHIBOJBI HA OCHOBE 3THX PE3yJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYI0 HH(POPMAIMIO, MOJYYaeMYI0 W3 Pa3HBIX
HMCTOYHUKOB (CPEJICTBA MACCOBOM KOMMYHHUKaUu, UHTEpHET U IpyTuX);

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIIOJATh MpaBUia HKOJOTUUECKHU 11€J1eCO00pa3HOTo MOBEACHUSI B OBITY U TPYAOBOM
NEATEILHOCTH B IICNIIX COXPAHEHHUS CBOETO 370POBbS M OKPYKAIOIICH NPUPOTHOW CpeIbl, OCO3HABaTh OIACHOCTH
BO3JICHCTBHSI HA )KMBBIC OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, MOHUMAas cMbIch noka3arens [1JIK, moscHaTh Ha mpuMepax
CIIOCOOBI YMEHBIIIEHUS U TIPEIOTBPAIICHHS UX BPETHOTO BO3/ICHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsi OOy4YaroIIMXCS C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBbSI: YMEHHE TNPUMEHSTH 3HAHUA OO0 OCHOBHBIX
JOCTYITHBIX METO/[aX MMO3HAHMS BEIICCTB M XUMUUYSCKHUX SBIICHU;
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoanuecTBO 4acoB

HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
Ne ni/m Konrpoabnsie IIpakruuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoTshI
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
[IpenMeTr opraHuYeCKOM XMMHUU. https://academy-

1.1 Teopus cTpOCHUST OPraHUICCKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coequneHuit A. M. byrneposa Sele-4e24-ac02-efb16fa49f6a
Hroro mo pazueny 3
Pa3znea 2. YrieBoaopoabl

IIpenensHbIE YTIEBOIOPOIHI — https://academy-

2.1 P . P 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATt ec23-473¢-h3d7-ed82fcaddd02
HenpenenbHble yriieBOAOPOIb: https://acaderny-

2.2 peit y HOPOJIEL: 6 0 1 content.apkpro.ru/lesson/4038171e-
AJIKCHDL, ATKAZMCHDL, aTKHHbL 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApoMaTu4ecKue yriieBoa0pOIbl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT
24 PUPOZIHBIC HETOMHHIHA 3 1 0 https://lesson.edu.ru/04/10
YTIICBOIOPOJIOB U UX TIepepadboTKa
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
https://academy-
3.1 Crpret. denon 3 0 0 content.apkpro.ru/lesson/5439c18b-
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https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b6f-bf84-c04fa471694f
Anbnerunsl. KapOoHOBBIE KUCITOTHI. nitps:/acaclemy-
3.2 7 content.apkpro.ru/lesson/8664b319-
Crioxubie Shupe! 0ba3-4945-h076-ch7ae5858h90
https://academy-
3.3 VrieBoanl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Htoro no pazneny 13

Pa3nen 4. AzoTcoaepikaiiye opranudeckue coelMHeHus

https://academy-
4.1 AwmuHbL. AMUHOKACIIOTEL. belku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro mo pazueny 3

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS

5.1

[Tnactmaccer. Kayayku. Bomokna 2

Hroro no pazneny 2

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10

34

[NPOTPAMME
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https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [leproamueckas cucTeMa XUMHUISCKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB . 1. Menaeneera
1.2 XUMUYECKUE peaKiuu 6 1 1 https://lesson.edu.ru/04/10
.M 0
1.3 Crpoetine petiectsa. Muoroodpasie 4 0 0 https://lesson.edu.ru/04/10
BEIICCTB
Hroro no pazgeny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MeTais 6 0 1 https://lesson.edu.ru/04/10
2.2 Hemerannsl 9 1 https://lesson.edu.ru/04/10
2.3 CBA3b HEOPIAHMHCCKIX H OPrAHHHCCKIX 2 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Pa3nen 3. Xumus u ;Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 knacc/ IN'abpuensn O.C., Octpoymor W.I'., Cnankos C.A.,
AxnnonepHoe obmectBo «M3natensctBo «IlpocBemnienue»,2021 r
Xumws, 11 xknace/ I'abpuensa O.C., OctpoymoB WN.I'., Cagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocsemenner»,2021r.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Xumusi(06a3oBblitypoBeHb ). Peanu3zaims oOpa3oBaHus: METOMYECKOE TOCOOUE st

yuurens / Kasepuna A. A., I[Tuuyruna I'.B.; nox pen.I'. B. [Tuuyrunoit. M. :

OI'BHY «UuctutyT cTpareruu pazsutus oopazoanusi PAOy», 2022 81 c.:ui.

YMK:

1. Xumus IN'abpuensa O.C.,OctpoymoBN.I".u ap., Mocksa
«IIpocBemenuer, 2023 roxg

Metoauueckoe nocodue

Xumus ["abpuensn O.C.,OctpoymoBU.I.u np., Mocksa «IIpocsemienuey,
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