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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit Deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepaibHON 00pa30BaTENbHONW MPOrPaMMbl CPEJHEro oO0IIero o0pa3oBaHUs
(®OIT  COO), npencraBineHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpernogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX OpraHuzanusix Poccuiickoi
denepany, peanu3yOIMUX OCHOBHBIE 00pa3oBaTENbHBIE MPOrPAMMBI, U
OCHOBHBIX TnOJNOKeHHW «CTparerum pa3sBUTHS BoOcOUTaHuA B Poccuiickoit
®epnepanuu Ha niepuoj 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K ONpPENEICHUIO
oO1ielt crpaTteruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJICpKaHMsl, PE3yJbTaTOB OOydeHHS W TPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3AlMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHY)XKUT 3aBEpLIAIOLIMM H3TallOM pealu3alid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPbI
YeJIoBeKa, a TakKKe DJKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
30POBbI0 M TPUPOAHOW cpene. Peanusyercs xXumMuyeckoe o00pa3zoBaHUE
oOy4arommxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XHUMHS», COJIEPHKAHUE M TMOCTPOECHHUE KOTOPOIrO OIpPENEieHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHenU(PUKA HAyKH XUMHH, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlmMX 1efaed M MPUHLMUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeaHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WTpaceT ocoOyk poJib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME€ LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
OPUPOABLl M YEJIOBEKa, KOTOpoe (GOPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMHU MPUMCHCHUS.



TecHO B3aMMOJIENCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIITHOTO
TpyJla W >KM3HM KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBliEHa Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOIN 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YYECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 UM JJs  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomiuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKkon Xxumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

Crpyktypa comepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuUMus» c@opMupoBaHa B MpPOTpaMMeE IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYEeHHI0 ydeOHOro marepuajga U OO0yCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4eCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpeJCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4yaeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4eckO XHWMHUU IOJIy4arOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATILHbIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKUU.

[Ton HOBBIM yrioM 3peHHs B THpeamere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHS» 00ydYarolMUMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



rIyoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M INPUMEHEHHH, d TAKXKE O XUMHUYECKHUX PEAKLUMIX, UX CYLIHOCTH H
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JjonoJsiHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJOTUYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT ITOHMMAHUIO B3aWMOCBSI3M XHMHH C
JPYTMMHU HayKaMM, PacKpbIBaIOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHMS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIMIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 NONOJHEHUs 3HAHWM, pEUIeHUS MHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yuyeOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHMS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOY4YaIOMIMXCSI MHPOBO33PEHYECKOM OCHOBBI ISl OHUMAHUS
dunocockux uaeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHHYECKOro H
OpPraHUYECKOr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOEHHEM, II03HABAEMOCTb MPUPOJHBIX SIBJICHUHA IIyTEM 3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEYM MEXKIy HOBBIMH (DaKTaMM U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHMYECKUX MpodsieMm, a
Takke MpodJieM cOepekKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTHS M COLMAIU3ALMU
oOy4Jaronmxcss NPUHATbIE NPOrpaMMOM IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
COJIEp)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycCMaTpuBaloT (HOpMUPOBAHHE
YHUBEpPCAJbHBIX Y4YEOHBIX JACUCTBUH, HMeEIOMMX 0a30Boe 3HAYeHHE JUIA
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs] NpoOsieM, MOHCKa, aHalu3a Hu
00paboTku MH(pOPMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEIOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHus, IPHU ONMPEICICHUH
COJIEpKATEeIbHOM XapaKTEpUCTUKH 1IeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO NpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMHYECKOM HAyKH KaK 0OJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKHM 3PEHUS TAKOM NOAXOJA K ONPEACIICHUIO LEJIeH H3y4EeHUS
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs TJIaBHBIMHM LEJISIMU W3YUYEHUsS INpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBistrOTCA:

o (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIAMEHTAIbHBIE 3aKOHBl U TEOPUH XUMHH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHEH
UX Pa3BUTHUA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYUYHBIX METO/AX [MO3HAHUS
BEUIECTB M XUMHYECKHMX peakuuid, HEOOXOOUMBIX [UIsi HPUOOpETEHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIINX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4YeHHUs
IpeIMeTa B IPOrpamMMe 10 XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oduiero oopasoanus. CerogHs B
OpEernoAaBaHUM XUMUM B OOJblIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp>KaHUsd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BIAJCIOIIEro He
HA0OpOM 3HaHWN, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHUSMH aKTHBHOT'O NOJIyYEHMs 3HAHUN W NPUMEHEHUS WX B PEAIBHOW JKU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1ay.

B cBf3M C 3TUM TpU U3yYEHUM NpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanrtanus 00yJaronMxcsi K yCIOBUSIM TMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
GbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU M HX
MPUMEHEHUEM;

dopMupoBaHue y OOy4yaromMXcs KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHus MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMALIUH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUs! ONbITa ACATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHMM XUMHH, a TaKXKe I OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IPOLIECCOB HAa OPraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO IPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4yeOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHUS;

dbopMupoBaHUE U pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJECHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydaroumxcss YOSKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUU, €€ BAXXKHOW PONM B PEHICHUU TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOpPETEHHs OIbITa
WCIIONb30BAaHUSl TOJNYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B ydeOHOM miaHe cpenHero ooOmiero oOpa3oBaHUs Y4YEOHBINM MpeaMeT
«XUMHSA», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBJISETCS 00s3aTENbHBIM Y4YEOHBIM
PEIMETOM.

OO11ee uncao 4acoB, OTBEAEHHBIX JJIs1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heemto).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYyYEHUH HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, e€ ocHoBHbIE N0JI05keHUsA. CTpyKTypHbIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKanuu opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEHIINX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
O3HAKOMJIEHHME C 00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILIECHUIO OPTaHUYECKHUX BEILIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MertaH W d3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBA
(peakuuy 3aMeIlleHUuss M TOPEHHs), HAXOXKACHWE B MPHUPOJAE, IOIyYEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psAll. DTUIEH U NPOIUJIEH —
MPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATallid, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyramuen-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psijl. ALleTUIICH
— TpPOCTEHIIMNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHrue U MpUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QuU3NYECKHe U XMMHUYECKHME CBOMCTBA
(peakiuu raJoreHMpOBaHHUsS U HUTPOBAHUS), NTOJIyYEHUE U MPUMEHEHHE. Tomnyon:
cocmas,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAAICKALUMU K
pa3IMyYHBIM KJIaccaM.

[IpyponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUU, KaTaTIUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHbIH
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C O0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKON PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA MJIM MPOJIYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK MTPOYKTOB PEAKLIUN).

Kucaopoacoaepxaiiue opranuieckue coeJuHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpUMEHeHHe. BoaopoaHble CBSI3UM MEXIY
MOJIEKYJIaMU CIIUPTOB. /lelicTBHE MeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHOroaToMHble  CHOUPTBL. OTWIEHIJUKOIb W  TIIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MEeTaJlJIaMH, KayeCTBEHHasl PEakiusi Ha MHOTOATOMHBIE CIUPTHI). JlelicTBUE Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

®deHon: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl.  DOpMaANBAETHA, alETAIBIETHA: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHHE.

OOHOOCHOBHBIE TpefeNibHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3MUeCKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue JuIsl Kiacca KUCIOT, PeakIus 3TepupuKalum), MOJIy4eHne U IpUMEHEHHUE.
CreapuHoBasi U OJICMHOBAas KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIIMX KaPOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [‘maponus
coxHBIX 2hupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupo. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCHUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbl, (U3NYECKHEe W XHMHYECKHE CBOWCTBAa (B3aUMOJACHCTBHE C
runpokcuiom Meau(Il), okucnenne ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHME TIJIIOKO3bl), HAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ononornyeckas poiib. @orocuHTe3. PpyKTO3a KaK H30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie noiaumepsl. CTpoeHrne Kpaxmaia U
HEeJUTI0I03bl.  PU3MYecKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THIpOJus3,
KauyeCTBEHHAsI peakLus C HOJOM).

OKCHEpUMEHTAJIbHbIE METOJbl M3YUYEHHUs BEUIECTB M UX IpPEBpallleHU:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TINIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom menu(Il), B3ammopeicTBHE Kpaxmalia € HOAOM),
IIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IPOIYKTa PEAKIMHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalme OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHuyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benku Kkak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M UX IPEBPALLCHUMN:
HaOJI0ICHUE U OMHUCAHUE JIEMOHCTPALIMOHHBIX ONBITOB: A€HATypalus OEJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS]

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
mMacca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHH —
MOJIMMEPU3ALIUS U MOJTUKOHIEH AU

OKCNEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M MUX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanusannst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOMIMX €CTECTBEHHO-
HAy4YHbBIX MOHATHHA, TaK U TOHSITHH, SBJISIOIIMUXCS CUCTEMHBIMHU ISl OTAECIBbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO1ue ecTecCTBEHHO-HAayUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKkT, TMIIOTE3a,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HaOII0ICHNE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

@dusnka: Martepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
HHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €UHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
(dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMbI€, TOILUIMBO,
peCypCHI.

TexHOonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMUHU

Xumuyeckuii 3naeMeHT. AToM. SAapo aroma, H30TONbL. JIEKTPOHHAs
000JI0YKa. DHEPreTUYeCKre YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTaH, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalKs aTOMOB.

[leprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U [lepuoamdeckoil cucTeMbl
xuMmudeckux sneMeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOUW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DIJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNlaM M IEepHOJaM.
3Ha4YeHHE MMEPUOIUYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsipHas W TMOJSpHAas, UOHHAs, MeTajinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHsiil). BomopogHas cBs3b. BalleHTHOCTB. DNEKTPOOTPHULATENBHOCTD.
Crenenpb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemiectBa  MOJEKYJPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucremax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4ECKUX COCIUHEHUN. Howmenxkiarypa
HEOPraHUYECKHX BeIIEeCTB. [eHeTuueckass CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKANMX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS W MIPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumu4deckoro pasHosecus. [Ipuniun Jle [larense.

DnekTpoiautuueckas nuccounanus. CuiabHble U cliadble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHA, IIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa xumuueckux sneMeHToB /. U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOINIBI0 YHUBEPCAIBHOTO HWHIUKATOPA, PEaKIUM HWOHHOTO OOMEHA),
MIPOBEICHUE TIPAKTUYECKOI paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTh
XAMHUYECKON pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IIOHSATHUSI «MAcCOBas
JIOJISI BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.
@®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMeEpe
KHCJI0Opoaa, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIMX HEMETAUIOB (TaJloreHOB, CEpbl, a30Ta,
docdhopa, yriepoma U KpeMHHS) M WX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHEUIIMX HEMETAIUIOB U KX COCUHEHH.



Merannel. [lonoxenne meramnoB B [lepuonnueckon cucreMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JCKTPOHHBIX 000JIO0YEK
aToMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XHUMUYECKHE CBOWMCTBA BAKHEHIUX METAJIOB (HATPHUH, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OObmue crocoObl momyueHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY |
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YEHUE KOJUIEKINH «MeTayuibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHUE
HKCIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe W OIMCAaHHWE JIEMOHCTPAIlUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBUE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IIeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATUOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BelecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHSA U KM3Hb

Ponp xuMun B oOecrieyeHUH IKOJIOTUYECKOM, PHEPreTUUECKON U TMHUILEeBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUANIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MUHEPAJIbHbIC
yaoOpeHus.

XuMus W 3I0pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO WCIOJIL30BaHUS IpenapaToB OBITOBON XUMUU
B NOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYEeHUH OOmEed
HEOpraHnu4ecKorl xuMuM B 11 Kilacce OCyIIeCTBIISIETCSl Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KJIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKHUE BEIMYUHBI U CIUHUIIB HX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaBI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAeMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XUMU4YecKasi MPOMBIIIIEHHOCTh, METAJLUIYPIHsi, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHCsL TMPOTPaMM  CpPeIHEro oO0mero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayuHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IMOAXOJIOM B CTPYKTypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUMCKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4K1E MOTUBAIIMU K O0yYEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYalolIUMXCsl PYKOBOJCTBOBATbCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHHS TpeaMeTa «XHUMHS» JOCTUTalTCs B
CAMHCTBE YYEOHOW ¢ BOCHUTATEIBHOM JEATEIHBHOCTM B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COUUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOPMAaMM Y TpPaBWIAMH  TOBEIEHUS,  CIHOCOOCTBYIOUIMMHU  IpOIECcaM
CaMOITO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKaAIOT
c(hOpMUPOBAHHOCTh OIBITA I[103HABATEJILHOW M TMPAKTUYECKOW JESITEIHHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIUTAHUSA:

OCO3HaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M NPaBUaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JAEATENBHOCTH MPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUYHbBIX BUJIOB YUE€OHOU ACSITEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJEIUI0
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTHU TEOPUM U MPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAYyKH €CTh PE3YJbTaT
JUINTENIbHBIX ~ HAONMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMM M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTUKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallUH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEJICHHWE M TMOCTYNKU CBOMX TOBApHUILIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHMA 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIOJIEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
IIOBCEJHEBHOM XKU3HU U B TPYAOBOM JAEATEIBLHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAMUBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUSA);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGeCcCHuil pa3IudHoOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYLY, JIOJIAM TPyAa U PE3yJIbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOUIEHUS K MPUPOJIEe, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUST TJIOOATBLHOIO XapakTepa HSKOJIOTHYECKUX MPOOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COIUATIBHOM CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHus. BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOTHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUSITHBIE HKOJOTUUYECKHUE
MOCIIEICTBUS NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKkTUKE, CIOCOOHOCTM UM YMEHHUS aKTUBHO MPOTUBOCTOSITh HJEOJIOTHUHU
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAHUS CHeU(UKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PANMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBlieHuss 00 OKpYKaroIeM MHUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMaHHCTUYECKOM HAIIPAaBJICHHOCTH W BAXXHOU pPOJM B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMGBOPTHOW IKH3HU KaXKIOTO UJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy4yaeMble 3HAHUA JJI aHANIU3a U OOBSICHEHHs! SBJICHUN OKPY’KAIOIIEro MUpPa U
MPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peleHus: mpoOsieM B PeabHBIX )KU3HEHHBIX CUTYAIINAX;

UHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBCKOU NEATEIbHOCTY,

TOTOBHOCTH U  CIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyJZa B pa3iIM4HbIX cepax mpodhecCHoHAIbHON

JESATEIBbHOCTH.
METAIIPEJMETHBIE PE3YJIbTATDBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOydaIOIIMUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHbIC MOHSATHUS, OTPAXKAIOIINE
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, Hay4IHbIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOTI0IEeHNE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHe);

yHUBEpCaIbHbIC Y4eOHBIC NeWCTBUs (TO3HABaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISTUBHBIE), o0ecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCS;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4YcOHBIC
JICCTBUS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMH Y4eOHbIMU MOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JelcTBUSI:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LENH JeSITEIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS sl OOBSCHEHUSI OTACIBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIIii;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXKAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyKIeHUs (MHIYyKTUBHbBIE, IEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCIIOJIb3yeMbI€ B XUMHUH CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBHIBATH MOJIEIIbHBIE IPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTAa, XUMHUYecKas (opMyna, ypaBHEHHE XHUMHUYECKOU
peakiMy — TMPU PElICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKHUX
peaKLnii;

(GopMyJIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITEIBHO C(OPMYJIMpPOBaHHBIE BOIMPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI M1 (DOPMUPOBAHMS THIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOIIOJaTh 32 XOIOM
polecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HOopMyJIMpoBaTh
000011I€HHS Y BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY
MOMCKY METOJIOB pEHIeHUs] MNPaKTUYECKUX 3aJlad, NPUMEHEHHUIO pa3Iu4yHbIX
METO/I0B [TO3HAHMS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
NoMmyJisipHas JUTEpaTypa XUMHUYECKOTO COAEpKaHWsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh UHMOPMALIMIO PA3IMYHBIX BUAOB U (opM
MpEACTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



GbopMyTUPOBATh 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJbI MPU TIOUCKE H
orbope wuHPOpMalMK, HEOOXOAUMOW JUIsl BBIMOJHEHUS YYEOHBIX 3adad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA #A3BIK B KadyecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAllMell Pe3yNbTaTOB IMO3HABATEIHHON JEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBHIMOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poekTa U (OPMYIUPOBATH BBHIBOIBI
o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJACOBAHHUS TO3HUIUN B
X0J1e 00CYXICHUS 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JIeSITENIbHOCTD, OMpeAensas e€ IleNd W 3aJadd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraeéMblii aJrOpuTt™M JAEUCTBUI TpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEJA0BATENbCKUX 3ajad, BbIOMpaTh Hambosee
b (EeKTUBHBIN CMOCO0 MX peHieHus ¢ Y4ETOM TOJMYyYEeHHUS HOBBIX 3HAHUM O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHaJM3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpaXkaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHUHM B TIO3HAHUU SBJICHHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KYyJbTYyphl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl pEIeHHsI MPAKTUYECKUX 33124
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/IOPOBBIO M MPHUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyia (pa3BEpHyTas U COKpall€HHAas), MOJb, MOJSpHas
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIMOHANbHAs TpyIIa,
panukan, U30MepHs, U30MEPhI, TOMOJIOTUYECKUN PSAZ, TOMOJIOTH, YTJIEBOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMEp, MOJMMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJIIPHBIE COEIMHEHNUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalllue B OCHOBE NOHUMAaHUS NPUYUHHOCTA U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOIMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacCHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOMN AESATEIBHOCTH YEJIOBEKA,;

C()OPMUPOBAHHOCTb YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBA3b, MCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHUS MpU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

C()OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHYECKYIO CUMBOJIUKY JJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHON)
bopMysl OpraHMYECKHX BEIIECTB U ypaBHEHUH XHMHUYECKUX peaklui,
U3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALUUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH YyCTaHaBIMBATh MPHUHAJJICKHOCTh HM3yUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTABY M CTPOCHUID K OINPEACIEHHOMY
KJIacCy/Tpynne CcoequHEHUN (yrJIeBOJOPOAbI, KHUCJIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTACJIbHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MNPONMWIIEH, AalleTHJIEH,
ATWJICHTJIMKOJb, TIULEPUH, (EeHON, (popmanblerus, aueTanbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIO0TA, CTEAPUHOBAs KUCIIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIUH);

C(OPMUPOBAHHOCTh yMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBS3U B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWUIICH, AalEeTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTINKOJD,
TIIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmai, IeJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKHX PpEaKIUil ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbs (He(QTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUM (HaOJI0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCy/I0Ol U JTa0OpaTOPHBIM O0OpPYAOBaHHMEM, a TaKXe MpaBUiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBHIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIMU OPraHUYECKHUX
BEIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHHEM, WPEACTABISATH PE3yJbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMyJIMPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIMU3UPOBATH XHWMUUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBWjia  JKOJOTHUECKH
I1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATETLHOCTH B IIEIISIX
COXpaHEHHUsS] CBOETO 3JI0POBBSI M OKPY’KAIOMICH MPUPOTHON Cpebl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OpPraHU3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CIa0OBUIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpa, POJU XHMHUH B TIO3HAHUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAs! CBS3b
(KoBaJIeHTHas, MOHHAS, METAJNIMYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
DJIEKTPOJIUTHYECKONU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIUME B OCHOBE IMOHUMAaHWUS MPHUYMHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJy4YEeHUU U O€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOMN IESITEIILHOCTH YEJIOBEKa,;



c(OPMUPOBAHHOCTh YMEHMI BBISIBIATH XapaKTEpPHbIE MPU3HAKH TMOHITHIM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE NOHATUA IPHU
ONMCAaHNUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(OpPMHPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY LIS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaKIUH,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHACIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/A, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTH YMEHUHN OMpPEAEIATh BAJCHTHOCTb U CTENEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAsI) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHasl, METAJUIMYECKAs), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa /[,
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKILIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xuMuueckux snemeHToB JI. M. MeHneneeBa, MCHOJIb3ysl MOHATHS «S-, p-, d-
DIIEKTPOHHBIE opOuTanmy, «QHEPreTHUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
0 nepuoaaM u rpynnam llepuoanueckon cucTeMbl XUMHYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYILECTBOBAHME T€HETHUYECKOM CBS3M MEXKIY HEOPTaHHUYECKUMH
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATh XUMHUECKHE DPEAKIHH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEArupyoIIMX BEUIECTB, TEILIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTEIEeHEW OKUCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YUUThIBas
YCJHOBUS, IIPU KOTOPBIX ATU PEAKLIMU UAYT 10 KOHUA;



c(OpPMUPOBAHHOCTh YMEHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATH
OTBITHBIM IYyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUUYECKUX
BEIIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  PacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeITHero Bo3aencTus (nmpunuui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHYECKUE IPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaka, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOAUTH BBIYKMCIECHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Js1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUI Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W JabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHH TMJIAHUPOBAaTh M BBIMOJIHATH XUMHUYECKUH
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUAa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEAbl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW PEaAKIUH,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cyibdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7ay 110
TeMam «Metaiey u «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYIOBaHUEM,
OPEJCTaBIATh pPE3yJIbTaThl XUMHUYECKOIO HSKCIepuMeHTa B Qopme 3amucu
YpPaBHEHUN COOTBETCTBYIOLIMX peakUuil U (HOpMyIupoBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHbOpMaAIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBA MAacCOBOM
KOMMYyHUKaru, HTepHeT 1 ApyTruX);



chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBWjia  JKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBEICHUS B OBITY W TPYMOBOH NEITEIHHOCTH B IEIIAX
COXPaHEHHUsI CBOETO 3J0POBbS M OKPY’KAIOLIEH MPUPOTHONU Cpenbl, OCO3HABATh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAsI
cmbicn mokasarens [I/JIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEJIOBEKa,

JUISE O0YYaIONIMXCS ¢ OIPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYYalONIMXCsA: YMEHHE WCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucteMy oOo3HadeHui JI. Bpaitns mis 3anucu XUMUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne o/ Kontpoabnsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipeamer opranuueckoit xumuu. Teopust
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHble yraeBoaOpOAbI — aJKaHbI 2
9 HenpenenbHble yrieBogopO/Ibl: aJKEHBI, 6 |
QTKATUEHBI, ATKUHBI
2.3 ApoMaTn4ecKue yrieBo1oposl 2
54 [IpupoaHbIE HCTOYHUKH YTIIEBOIOPOAOB U 3 |
UX nepepadoTka
Hroro nio pazgeny 13
Pasnen 3. Kuciiopoacoaep:kamue oprannyeckue coeinHeHust
3.1 Cnuprel. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. - | |
Crnosxubie 3¢upsl
3.3 VYrieBoanl 3 1




Uroro no pazgeny

13
Pa3nen 4. A3oTconepikaiue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBL. AMUHOKHCIOTEIL. belkn 3
Hroro no pazgeny 3
Pa3znen S. BbicokoMoJIeKyJIsIpHbIE COeINHEHU S
5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 2
Htoro no paznemny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM uudgpoBbie
Ne ni/mt P Kourpoubnbie IIpakTuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3neu 1. Teopernueckue 0CHOBBI XMMHMH
Ctpoenue atomoB. [lepuoauyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3
anemenToB 1. I. Meneneena
12 Crtpoenue BemniecTBa. MHOrooopasue 4
) BEIIECTB
1.3 XHWMHYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pasnen 2. Heoprannueckasi Xumust
2.1 Metanmst 6 1
2.2 Hemeramnsl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX )
' BEILECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMUs 1 )KU3HbB 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipeamer opraan4eckoi XUMuH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypchl

Teopust cTpoeHUs OPraHUuYECKUX
coenunennit A. M. bytnepoga, eé
OCHOBHBIC ITOJIOKCHUA

[IpencraBnenue o knaccudukanuu
opraHuveckux Bemiects. HomeHkatypa
(cucremaTuyeckas) U TPUBHAJIbHBIE
Ha3BaHUA OPraHUYCCKUX BCIICCTB

AIKaHBI: cOCTaB U CTpPOCHUC,
TOMOJIOTHYECKHUI pax

Meran u 3TaH — npocTenire
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUjeH u IMPOIUJICH — HpOCTeI\/'IH_II/Ie
MNpEACTABUTCIIN AJIKCHOB

[IpakTuueckas padora Ne 1. «Ilomyuenue
STUJICHA U U3YyUYEHHE €r0 CBOMCTBY

Ankanuensl. byraguen-1,3 u
MetunOyTanueH-1,3. [lonyuyenue
CUHTETUYECKOTO KayuyKa U PE3UHBI




AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUHN Psifl. ALETHIIEH —
MPOCTEUILINN NPEICTABUTEIb AIIKUHOB

11 Brluucnenus no ypaBHEHUIO XUMHYECKOU
peakuuun

12 ApeHnbl: 6eH3011 1 TOIyoJ. TOKCHYHOCTh
apeHOB

13 I'enernyeckas cBs3b yIiI€BOJOPOIOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoiHbIE ICTOYHUKH YTJIEBOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
ra3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu
[IpupoaHbIE HCTOYHUKH YIIIEBOAOPOJIOB:

15 MIPUPOIHBIN a3 U NOMyTHbIE HEPTIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu

16 Kontponbnas padota mo pasaeny
«YTIIEBOAOPOIBD)

17 [IpenenbHbIe OTHOATOMHBIE CIIUPTHI:
M€TaHoJ U 3TaHoi. BonopoaHas cBs3b

13 MHoOroaroMHble CIUPTHI: STHUICHIINKOJIb U
TJIMLEPUH

19 DeHOII: CTPOCHHE MOJIEKYIIBI, (PU3UYECKUE
1 XUMUYECKHUE CBOWCTBA, MPUMEHEHHE

20 Anpaerunsl: GopManbaeTu v
aneTranbAerul. AueToH

)1 OAHOOCHOBHBIE Npe/ieNibHbIE KApOOHOBBIE
KHUCJIOThI: MypaBbHHAs U YKCyCHast

22 [IpakTuueckas padora Ne 2. «CoiicTBa




23

pacTBopa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI M OJICMHOBAas KHMCJIOTHI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

24

25

26

MpbLia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHUE

CnoxxHble 3(DUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. ' MIAPOIIU3 CIIOKHBIX
3¢upoB

JKupsr: runponus, mpuMeHEHHE,
OuosornYeckasi pojb )KUPOB

27

VYTieBopsl: COCTaB, KiIaccuuKanusi.
Baxneiimme npeactaBuTeNu: TII0K03a,
¢bpykTo3a, caxapos3a

28

29

30

31

Kpaxman u nemitonosa Kak npupoHbie
MOJINMEPBI

KonTponbHas pabota no pazueny
«Kucnopoacoaep:xaiiyue opraHu4ecKue
coenuHeHus»/ Beepoccuiickas
IpoBepoyHas pabora

OO1m1ast xapaKTepUCTHKA a30TCOAEPIKALINX
OpPraHUYeCKUX COeTUHEHUH /
Bceepoccuiickas npoBepouHas paboTta

AMWHEBI: METHJIAMUH W aHWUJINH

32

AMUHOKHCTIOTHI KaK aMm(pOTepHbIC
OpraHWYECKUE COCAMHEHUS, UX
ouonornyeckoe 3HaueHue. Ilentuasl.
benku xak npupoaHsie




BBICOKOMOJICKYJISIPHBIC COCIMHCHUA

OCHOBHBIE TTOHSITUSA XUMHHU

33 BBICOKOMOJIEKYJIAPHBIX COCTUHEHUIN !
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[Inactmaccel, Kay4yKH, BOJJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 a4

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

KonrpoJuabubie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUHN IeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIysi aToOMOB

[lepuonnueckuii 3akoH u Ilepuoanueckas
cUcTeMa XUMUYECKUX 3y1emMeHToB [I. .
MenieneeBa, Ux CBs3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB
XUMUYECKHUX DJIEMEHTOB M UX COCTMHCHHH 110
rpynmnam u nepuojam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMuueckux anemenToB .. Meneneena B
Pa3BUTHU HAYKU

CrpoeHue BemecTBa. XuUMU4eCKast CBsI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHuUs
KOBAJICHTHOM CBsI3U. BonoponHas cBs3b

BajeHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenp okucieHus. Bemectsa
MOJICKYJIIPHOTO W HEMOJICKYJISIPHOTO
CTPOCHUS

[ToHsITHE O TUCTIEPCHBIX CUCTEMAX.

HcTtuHHBIE U KOJNIOMIHBIE PacTBOPBLI.
MaccoBas 1011 BellleCTBa B pacTBOpC




10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JTUYHBIX
KJIaCCOB

Kiaccudukanms XuMuaeckux peakimi B
HEOPraHWYECKOM M OpraHuYeCKON XUMUU.
3aKOH COXpaHEHHUs MACChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHUS SHEPTUU IPU
XUMUYECKUX PEAKITUAX

Ckopoctb peakuuu. OOpaTUMble peaKIiHy.
XUMHUYECKOE paBHOBECHE
[IpakTuueckas padora Ne 1. «Bousiaue

pa3nu4HbIX (DAKTOPOB HA CKOPOCTh
XUMHYECKON peakinm»

11

DnekTponuTHyecKas auccoruanus. [lonstue
0 BoJtopoHOM mokazarene (pH) pactBopa.
Peaxiiuu nonHoro oomeHna. I'maponus
OpPraHMYECKUX M HEOPTaHMYECKHUX BEIIECTB

12

OKHUCINTENEHO-BOCCTAaHOBUTEIILHBIC
peakmuu. [TousTHE 00 2MEKTpOIIN3E
pacIIaBoB M paCTBOPOB COJIEH

13

14

KonTponbHas pabota mo pazaeny
«Teopernueckre OCHOBBI XUMHUU»

Mertainnsl, ux nonoxxkenue B [lepuoanueckoit
cUCTeMe XUMHYecKux 3neMeHToB /1. 1.
MenieneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOme Gpu3nyecKkue cBONCTBa
METaJIOB




15

16

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIIpsHKEHNUN METaJUIOB

XUMHYECKHE CBOMCTBA BaKHEHIIINX
MeTaJUIOB (HATpUH, KaJui, KaJablluii, MarHUH,
ATIOMUHHN) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

19

20

XuMHYecKre CBOMCTBA IMHKA, JKejle3a U uX
COCTMHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTANFHBIX 3a7a4 0 TeMe
«Meramas»"

Hewmeramisl, UX 1OJIOKEHNE B
[Tepuonuueckoit cucTeMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3NYECKUE CBOMCTBA HEMETAIIIIOB.
AJUTOTpOTINS HEMETAJUIOB (Ha TIpUMepe
KHCIIopo/ia, cephl, hocdopa u yriepoaa)

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COECIMHEHUN

XuMHuecKue cBoiicTBa a3oTta, gpocopa 1 ux
COCIMHEHUI

XHWMHUYECKHUE CBOMCTBA YIIepoaa, KpEMHUS U
HUX COeOUHEHUN

25

26

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COETMHEHUN

O0001IeHYE ¥ cUCTEMAaTU3aluUs 3HAHUI 11O




TeMe «HeMmertayuiely. Berauciaenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKUUi 1
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 AKCIEPUMEHTAIBHBIX 33714 10 TEME 1
"Hemeramnsl"»

73 KonrtponsHas pabora o temam «MeTayuibny |
u «Hewmeramnb»

79 Heopranuueckue u opraHnyecKue KUciaoThl. 1
Heopranuueckue u opraHuyecKue OCHOBAaHUS
AmdoTrepHble HEOpraHU4eCcKue 1

30 opraHudeckue coenuHenus. I'enerTnueckas |
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BELIECTB
Posnb xuMum B ob6ecrieueHNH IKO0JIOTHYECKOil,

31 SHEPreTHUECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHH MEAUILIMHBI
[IpencraBienust 06 0OMKX HAYYHBIX

32 MIPUHIUIIAX IIPOMBIIUIEHHOIO MTOJIyYeHUS 1
BAKHEHIINX BEILIECTB

33 YenoBek B MUpPE BELIECTB U MAaTEPHATIOB 1

34 XHMUA U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB 110 34

[TPO'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsSIEeMOro
pe3yJbTarTa

1

1.1

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeiHero o01ero odpasoBanusi

TeopeTnueckre OCHOBbI OPraHN4eCKOW XUMHUU

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABIISIOIICH
€CTECTBEHHOHAYYHOUW KapTUHBI MHpaA, POJIM XHMHUHM B TIO3HAHUU
SBIIGHUWA TpUPOIbI, B (POPMHUPOBAHUU MBIIUICHUS W KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7a4 W DKOJIOTHYECKH OO0OCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenue cucremMoil XUMHUYECKHMX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIOJIAraroIiue IMOHSITHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OOBEM, YTIEPOAHBINA CKEJeT,
(byHKIMOHANBHAS ~ TPYIIA, paaukan, M30MeEpHs, H30MEDBI,
TOMOJIOTUYECKUN PN, TOMOJIOTH, YIJEBOJOPOIbI, KHUCIOPOA- |
a30TcoJepKalllie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrneBompl, XKUpHI, OENKH), MOHOMEp, MOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHnuueckux BemectB A.M. Bytiepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOJIOTHYECKHE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, TOJYYEeHUH U O€30MacHOM
WCTIONB30BAaHUM BAKHEHIIMX HEOPTaHMYECKUX U  OPTaHMYeCKHX

BCIICCTB B 6LITy n HpaKTHqCCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

ChopmMupoBaHHOCTh YMEHHMH BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHAaBIMBAaThL  UX  B3aUMOCBS3b,  HCIIOJIbB30BAThH
COOTBETCTBYIOIIME IIOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUN

c(hOPMUPOBAHHOCTh YMEHHI HCIIONH30BATh XMUMHUUYECKYIO CHMBOJIHKY
JUISE COCTaBIICHUS MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEéPHYTOM,
COKpaméHHoW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U ypaBHEHUU
XUMHYECKHUX PEAKIINil, U3TOTABIUBATH MOJEIH MOJIEKYJ OPTaHUYECKUX
BEIECTB I WILITIOCTPALUUA MX XUMHYECKOTO M TMPOCTPAHCTBEHHOTO

CTPOCHUS




L.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHABIMBATh  MPHUHAICKHOCTD
W3Y4YEHHBIX OPraHMYECKMX BELIECTB II0 MX COCTaBy U CTPOEHUIO K
omnpenenéHHOMY Kiaccy (Tpynme) coequHeHui (YTrJIeBOJOpOIbI,
KHCJIOPOJIT M a30TCOJEpXKAIINe COCAUHEHUs, BBICOKOMOJIEKYJISIPHBIC
COEIUHEHMs), JaBaTh MM  Ha3BaHUA 110  CHCTEMaTHYECKOU

Homenknarype (IUPAC)

1.5

ChopMUpOBaHHOCTh YMEHHUS ONPEACISATh BUIABI XUMUYECKOW CBSI3H B

OpPraHMYECKUX COEAMHEHUSX (OAUHAPHBIE U KPAaTHbIE)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHusi opraHudeckux seuiectB A.M. bytiepoBa ans oObscHeHUs
3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHHUA MACChI BCUICCTB

vr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCAUHCHM . BbICOKOMOJIGKy.HSIpHI)IC COCIUHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAUTH TPUBHAJIbHbIE Ha3BAHUSA
OTJIENIbHBIX OPraHMYECKUX BEILECTB (ITUJIEH, IPONMWIEH, AalleTUJICH,
STWJICHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaabIeruf,
MypaBbHHAs KHCJIOTA, YKCYCHasi KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTA, IJIIOKO3a, (PyKTO3a, Kpaxmal, LeJIs03a,

TJIMLKH)

2.2

CdopmMHupoBaHHOCTh yYMEHMHM XapaKTepU30BaTh COCTaB, CTPOEHHE,
(dbu3MvYecKkne W XUMHUYECKHE CBOWCTBA THUIHUYHBIX TPE/ICTABUTENICH
Pa3IUYHBIX KIJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, ITHUJIEH,
MpOMNUJIeH, aneTuieH, OytamueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJUKOJb, TIHIEPUH, (EHOJI, aleTalbIerHI,
MypaBbHMHAsS M YKCYCHasi KHCJIOTHI, TJIFOKO3a, KpaxMmaj, IEeJUII0JI03a,

AMHWHOYKCYCHasd KI/ICJ'IOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHHUS WLTIOCTPUPOBATH TEHETHYECKYIO CBS3b
MEXKJIYy  TUIUYHBIMU  NPEACTABUTEISIMM  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKHUX

peakuuii ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX (POpMyT

2.4

CdopMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPbsI (HEPTH, MTPUPOHBINA Ta3, YroJib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC MPUMCHCHHUC MTPOAYKTOB Hepepa6OTKI/I

XUMHUS U )KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUU BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O MO3HAaHHsA, UCIIOJIB3YCMbIX B XUMUU IIPU U3YUCHUHN




3.2

BEIIECTB W XHUMHUYECKUX sBICHUN (HAOIIOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKHE 3HAaHUS I NPUHATHS pEHIeHUH B KOHKPETHBIX

KHN3HCHHBIX CUTYyalusaX, CBA3aHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHM COONIOAaTh TpaBUia IOJB30BaHUS
XUMHYECKON mMocynoil u 1ab0opaTOpHBIM 00OpYIOBaHUEM, a TaKXkKe
npaBujia oOpalieHus: C BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

33

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBITOIHATH XUMHYECKHMA
9KCHEPUMEHT (IPEeBpaLeHHUsI OPraHUYECKUX BEIIECTB IPU HarpeBaHuH,
IIOJIy4E€HHE 3TUJICHA U U3YyYEHUE €r0 CBOMCTB, KAUECTBECHHBIEC PEAKLIUU
OpPTaHUYECKUX BEIIECTB, JCHATypauus OCIKOB IpH HarpeBaHUH,
LBETHbIE peaklMU OEIKOB) B COOTBETCTBUM C IPaBUJIAMU TEXHUKH
0€30IaCHOCTH MpH OOpallleHuH C BeLeCTBaAMU U J1abOpaTOpHBIM
000pyI0BaHUEM; [IPEACTABIIATH pe3yabTaThl XUMUYECKOTO
9KCHepUMEHTa B (OpME 3alucu ypaBHEHHH COOTBETCTBYIOIIUX

peakuuii ¥ GopMyITUPOBATH BEIBOJIBI HA OCHOBE 3THX PE3YyJIhTaTOB

34

3.5

CpopMUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYMCICHUS IO XUMHYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJIUYECTBA UCXOHOTO BEIECTBA WIIU
MPOJYKTa peaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIIUH)

CdopmupoBaHHOCTH YMEHUU KPUTUYECKH aHAIM3UPOBATh
XUMUYECKYI0 HWH()OpMAIMIo, TOJyYaeMyl M3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nH(popmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMUpOBAaHHOCT, yMEHHUH COOJIO/AaTh TMpaBUja IKOJIOTHYECKU
1enecoo0pa3HOro MOBENEHUs B OBITY M TPYJOBOM AEATEIbHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKpPYXKAIOIIEH IPUPOIHOU
Cpelpl, OCO3HaBaThb OMACHOCTb BO3JCHCTBUS HA KUBBIE OpPraHU3MBI
onpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, TOHUMas CMBICI TOKa3aTens
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOObI YMEHBIIEHUS M MPEeJOTBpAlleHUs] UX BPEAHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KJIACC

Kon
NpoBepsieMoOro

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
0o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 0Opa3oBaHus




pe3yJabTara

1

1.1

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoill XMMHUYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOUINE  TMOHATUS  (XUMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMA, §-, p-, d-3IIEKTPOHHBIE OPOUTAII AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTENEHb
OKHCIICHHS, XUMHUYECKas CBfA3b, MOJIb, MOJISIpHAas Macca, MOJIIPHBIN
00bEM, KpUCTaJUIMYEcKas pemérka, TUIbl XUMHUYECKUX peakuui
(OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peaku HOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIUTHUYECKAs  JTUCCOIMALMS, OKHUCIHUTENb, BOCCTAHOBUTEINb,
CKOpPOCTh XMMHYECKON pEaKlUd, XUMHUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUsSl DIEKTPOJUTHUECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (DAaKTOJOTHUECKUE CBEJICHHUS O CBOWCTBAX,
COCTaBe, MOMYYEeHMH U O€30IacHOM HCIOJIb30BAaHUU BaKHEUIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATENbHOCTU

YCJIOBCKaA

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBIATH XapaKTepHblE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONMCAHUM CTPOCHUSA U CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX IPEBpALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHI c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYTUX

C€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

1.4

1.5

1.6

BJ'I&I[GHI/IG OCHOBHBIMM MCTOJaMHW HAYYHOI'O IIO3HAHUA BCIICCTB U
XMMHUYECKHX SBJICHUN (HaONIOJeHHe, W3MEpEeHHUe, OSKCIEePUMEHT,
MO/JIEJIUPOBAHHE)

ChopMupOBaHHOCTh YMEHHUH ONpEAEATh BaJCHTHOCTh M CTENEHb
OKHCJIICHHUSA XHWUMHYCCKUX OJBJICMCHTOB B COCAHHCHHUAX PA3JIMYHOIO
COCTaBa, BHJ  XUMHYECKOH CBsS3M  (KOBAaJIGHTHAs, HWOHHa,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCTUHEHUSAX, TUIl KPUCTAITMUECKON
pPEETKN KOHKPETHOIO BEIIECTBA (ATOMHAs, MOJEKYJIIpHas, MOHHAs,
MeTaJUTHIeCcKas)

ChopMupoOBaHHOCTh YMEHUH ONpEAENATh XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUIN

ChopMUpOBaHHOCTb ~ YMEHMsI  KJIACCU(UUIMPOBATh  XUMHUYECKHE
PEaKIMU 0 pa3IMyYHbIM IPU3HAKaM (YUCILy M COCTAaBY Pearupyrolux

BEIIECTB, TemIOBOMY J(h(]eKTy peakiuu, HW3MEHEHUIO0 CTeleHen




OKHCJICHUS  DIJIEMEHTOB, OOpaTUMOCTH  pEaKkIHH,  y4YacTHUIO

KaTaJlnu3aTopa)

1.7

1.8

ChopmupoBaHHOCTE YMEHUH  COCTaBISATh YpPaBHEHHUS  PEaKIUi
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKPAILIEHHBIE YPABHEHUS pEAKUUN
MOHHOI0 OOMEHA, YUUTHIBas yCIOBUS, MPU KOTOPHIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOIINE
Ka4eCTBEHHBI  COCTAaB  PA3JIMYHBIX HEOPraHUYECKUX  BELIECTB,
pacro3HaBaTh OIBITHBIM MYTEM HOHBI, IMPUCYTCTBYIOLIME B BOJHBIX

PacTBOpaAX HCOPraHUICCKHUX BCIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHHMM PpacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-
BOCCTaHOBUTEJIbHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOH peakIiy OT Pa3INdHbIX (DaKTOPOB

ChopmupoBaHHOCTh yMEHHI  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JACHCTBUS

(npunnun Jle HlaTenbe)

OO6m1ast 1 HeOpraHU4YecKass XUMUS

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa J.1. MeHnpeneeBa u JIIEMOHCTPUPOBATH €ro
CUCTeMATHU3HUPYIOUIYI0, OOBACHUTEIbHYIO U  MPOTHOCTUYECKYIO
byHKIIII

CdopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cucTemMbl XxuMuueckux dnaemeHToB J[.M. MeHneneeBa, uCIONb3ys
MOHATHSL  «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPreTUUECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XUMHYECKHUX DJIEMEHTOB W WX COEIUHEHHI MO MepuojaM W rpymnnam

[Tepuonnueckoit cucrembl XxuMudeckux 3aeMeHToB J[.M. Menaeneesa

2.3

CdopmMupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPTAHUUYECKUX BELIECTB PA3INYHBIX KJIACCOB,
MOATBEPKAAaTh  CYLUIECTBOBAHME  TE€HETUYECKOM  CBA3HM  MEXKIY
HEOpraHMYEeCKHMMH  BEUIeCTBAMM  C  [IOMOULIbI0  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKIII/Iﬁ
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ChopmupoBaHHOCTh ~ YMEHUH  yCTaHABIMBAaTh  MPUHAAIEKHOCThH

HEOPraHMYECKUX BEUIECTB MO MX COCTaBY K OMNPECIEHHOMY Kiaccy




(rpymnme) coenMHEHUi (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOJIB30BAaTh XUMUYECKYH) CHMBOJIHKY
JUISE  COCTaBIieHUST (OpMYJl BEIIECTB W YPaBHEHUH XUMHUYECKHX
peaknuii, cuctematnyeckyro HomeHKIaTypy (IUPAC) u TpuBHambHbIC
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMMaK, raméHas W3BECTb, HETAlIEHAs W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHE)

2.6

ChopMupoBaHHOCTh yMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHMUECKUX BEILECTB Pa3IMYHbIX KJIACCOB,
NOJTBEPXkaTh  CYLIECTBOBAHME  TI'E€HETHYECKOM  CBA3M  MEXKIY
HEOpraHMYECKMMH  BEUIECTBAMM  C  IIOMOUIbIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHUECKHUI
HKCHEPUMEHT (pa3loXeHHWE IMEPOKCHAa BOJOPOJA B TPUCYTCTBHU
KaTaJn3aTropa, ONpelesICHHe CpPelbl PACTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCAJIBHOTO HWHIMKATOpa, BIHMSHUE Pa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh XMMHYECKON peakluH, peaklud HOHHOTO OOMEHa,
KauecTBEHHbIE PeaKkuu Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHUS, pEIIeHHE SKCHEPUMEHTAJbHbIX 3a7ady IO TeMaM
«Metamnb» n «HemeTamibn) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKU
0e30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM M J1a00paTOpHBIM
o0opyI0BaHUEM; [IPEACTABIIATh pe3yJIbTaThI XUMHUYECKOTO
9KCHepUMeHTa B (opMe 3aluch YpaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ u (I)OpMy.]'II/IpOBaTB BBIBOJBI HA OCHOBEC 3TUX PE3YyJIbTATOB

CdopmupoBaHHOCT, yYMEHHI COONIOAATh TMpaBWiIa TOJTb30BAHUS
XUMUYECKOM TOCY/IOM W J1abopaTOpHBIM OO0OpyJOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEMECTBAMHU B COOTBETCTBUH C MHCTPYKIIUSMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHUHI XapaAKTEPU30BaATh XAMUYECKHE
MPOLECCHI, JIEkKAIUE B OCHOBE IMPOMBILUIEHHOIO MOJYYEHUS CEPHOU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0IMX HAy4YHBIX TMPHUHIMIIAX W  OKOJOTMYECKHX MpoldiiemMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHA U KU3Hb. PacuéTrl

3.1

ChopMHUpPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTABJISIFOIICH

eCTeCTBeHHOHaquOﬁ KapTuHbl MHpa, pPOJIM XUMHU B TO3HAHUU




3.2
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SABJICHUA TPUPOJBI, B (POPMUPOBAHUHM MBINUICHUS U  KYJbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOHW Jyis
pelieHusT TPAaKTUYEeCKUX 3a7ad W OKOJOTHYECKH OO0OCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBbIO U MIPUPOIHON cpesie

CdopmupoBaHHOCTH YMEHUU KPUTUYECKH aHAJIN3UPOBATh
XUMHAYECKYI0 HH(OpMAIMIO, TOIY4aeMyl H3 Pa3HbIX HMCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHUKalUK, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTh yMEHHM COOMIOATh MPaBUA DKOJIOTUYECKU
11eJ1IecO00pa3HOro MOBEACHUS B OBITY M TPYIOBOM JAEATENBHOCTH B
LEIsIX COXPaHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOUIEH MPUPOAHON

cpebl
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3.5

Oco3HaBaThb ONAcCHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MbI
oIpeIeIEHHBIX BEIeCTB, HoHUMas cMblci nokasaresns [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHUS U MPeIOTBpAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHSI Ha OpraHus3M 4CJIOBCKa

CdpopMupoBaHHOCTH YMEHUHI IIPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TIOHSITHS «MAaccoBasi JIOJISI BEIECTBA B PacTBOPEY,
O0OBEMHBIX OTHOILICHWH Ta30B MPH XUMHUYECKUX PEAKIUSAX, MacChl
BelecTBa WM 00BbEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIMH BEIIECTB,
TEII0BOr0 d(PeKxTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAaHCHUA SHEPTHUU



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

Teopernueckrne OCHOBbI OPraHU4YECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyeckod XMMHHU: €€ BO3HUKHOBEHWE, Pa3BUTHE U 3HAYEHUE B
MOJIyYEHUN HOBBIX BEIIECTB M MarepualoB. Teopusi CTPOECHHsSI OpPraHUYECKUX
coenunennit A.M. BytnepoBa, €€ OCHOBHBIE OJIOKEHUS

CrtpykTypHble (OpMysbl OpraHMYecKHX BemlecTB. ['oMonorus, wu3oMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COEAUMHEHUSX — OJUHAPHBIE M KpaTHbIE
csi3u. [IpencrasieHne o KiaccuUKAIUM OPraHUIeCKIX BEIICCTB
Homenkiiatypa oprannueckux COeIMHEHHH (CUCTeMaThyeckas) U TPUBUAIbHBIC

Ha3BaHUS BaKHEHUIIINX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHM4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psll. MeTaH u 3TaH — IpocTenIne
MIPE/ICTaBUTENN aJIKaHOB: (U3MYECKHE U XUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaXO0XXJACHUC B IPUPOJAL, ITOJTYUYCHNUEC U IIPUMCHCHUC

22

AIIKEeHBI: COCTaB W CTPOCHUC, TOMOJIOTUYECKUI pAan. OTUJIeH " HOpOIUIICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (I)I/I3I/ILIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApAaTallkU, OKUCICHUA U

HOJ'II/IMepl/ISaHI/II/I), MOJIYUYCHHEC U TPUMCHCHUEC

2.3

Anxaguensl: Oyraguen-1,3 u MerunOyranueHn-1,3: cTpoeHue, BaxHeiue
XMMHYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydyeHrne CHHTETHUECKOTO

Kay4dyKa U pe3UHbI

2.4

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUN psjl. AIETHICH —
MPOCTEHIINI TPENCTAaBUTENb AIKHHOB: COCTaB, CTpOeHHE, (U3HUECKUe U
XUMUYECKHUE CBOMCTBA (pEaKIMu TUAPUPOBAHUS, TaJJOTEHUPOBAHUS, THIpATAINH,

TOpPEeHMs ), TOJy4YeHUe U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, crpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs U HUTPOBAHUS), MOTyUYeHHE U IpuMeHeHue. Tomyou:
COCTaB, CTpoeHHe, (u3Myeckue M  XUMHUYECKHE CBOMCTBa  (peakuuu
TaJIOTEHUPOBAHNUSA WM HUTPOBAHHUsA), MOJYYEHHUE WM NpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuecKas CBs3b MEXAy YINIEBOJOPOJAMHM, NPUHAMISKAIIUMU K

Pa3IMYHBIM Ki1acCcaM

2.6

[Ipupoanbie HCTOYHUKH YTIIEBOAOPOI0B. [IpupoaHblil ra3 U NomyTHbIE HEPTIHBIE




3.1

ra3sl. Hegp u e€ mpoucxoxnenue. CrnocoObl nepepaboTKi He(TU: MEPETOHKA,
KPEKUHT (TePMHUYECKUH, KartanuTudeckuit), nuponus. [IpoaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITY. KaMmMeHHbI yroiap u

MIPOJYKTHI €ro nepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue COeAMHEHUS

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3UUECKHE
M XUMHYECKHE  CBOWCTBa  (peakuuu  C aKTUBHBEIMH  MeETaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHUE), MPUMEHEHHUE. BoJOpoJHbIE CBSI3U MEXIY
MOJIEKYJIaMH COUPTOB. JleliCcTBME METaHOJIa M 3TaHOJa Ha OPraHU3M YeJIOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIMKOJb U TJIMIICPUH: CTPOCHHE, (PU3UYECCKUE H
XUMUYECKUE CBOWCTBA (B3aUMOJEHCTBUE CO  IICJOYHBIMH  METaJJIaMH,
KaueCTBEHHAsi peakilusi Ha MHOTOATOMHBIE CNHPTHI). JleiicTBME HA OpraHusm

YCJIOBCKaA. HpI/IMeHeHI/IC TIIMOCprHA U STHJICHIJIMKOJIA

3.2

@DeHOI:  CTPOCHHWE MOJICKYJbI, (U3WYECKHEe W XUMHYCCKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue penona
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3.4

3.5

3.6

4.1

Anpaeruapl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, GU3HICCKUE H
XUMUYECKHE CBOMCTBA (PEaKIIMM OKHMCIICHHUS W BOCCTAHOBJICHHS, KaYECTBECHHBIC

peaxkuun), noJy4eHue u NpuMeHEeHNe

O/HOOCHOBHBIE TpefebHbIe KapOOHOBBIE KHUCIOTHI. MypaBbUHAs M YKCYCHas
KHMCIIOTBI: CTPOEHHE, (PU3HUecKne U XMMHYECKHUE CBOICTBA (CBOMCTBA, OOIIME JIs
Kjlacca KHCJIOT, peakius JTepuuKalnuu), TMOJy4eHHe U IPUMEHEHUE.
CreapuHoBasi M OJEMHOBAsl KUCIOTHI KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX

KHUCI0T. Mbla Kak COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIeficTBHE

CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonorunueckas posb
KHUPOB

VYrneBonpl: cocTaB, KiaccUpUKAIMSA YIIeBOAOB (MOHO-, AU- U TOJIHCAXaPHUIBI).
I'moko3a — mpocredmmii MOHOcCaxapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢du3nyeckre 1 XUMHUYECKUE CBOMCTBA (B3aumozaelicTBue ¢ ruapokcuaom meau(1l),
OKHCJICHME aMMHauyHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHue,
OpO’KeHHE TIIIOKO3bl), HAaXOXIEHHE B MPUPOAE, NMpPUMEHEHHe, OHOoJIoruuecKas
ponb. DotocunTe3. PpyKTO3a KaKk U30MEP IIIOKO3bl. KpaxmMan u mesmirono3a Kak
pUpoAHble moiauMepbl. CTpoeHHe Kpaxmana M Lemnoso3bl. dusnueckue u

XUMHUYECKHE CBONCTBA KpaxmaJia (FI/IIIpOJII/B, KauCCTBCHHAA pCAKIIUA C I/IO,ZLOM)
A3OTCO,Z[Cp)KaH_II/IC OpraHn4CeCKuUC COCANHCHU A

AMUHOKHCIIOTBI Kak aM(OTEpHbIE OpraHuYecKue coeauHeHus. PHu3nuecKkue u

XMMHYECKHE CBOMCTBAa aMHHOKHCIOT (Ha mpumepe riuinuHa). buonormueckoe




4.2

3HAa4YCHUEC aMHUHOKUCJIOT. HGHTI/IHBI
benku kak NOpUpOAHBIE BBICOKOMOJIEKYJsIpHBbIE coenuHeHus. IlepBuunas,
BTOPUYHAS U TPETUYHAs CTPYKTypa OelKOB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THJIPOJIN3, ACHATYpalHs, KAUeCTBCHHbIC PEaKIMH Ha OCJIKH

BricokoMOneKy I pHbIE COETUHEHUS

5.1

5.2

OCHOBHbBIE TOHSATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MIOJIUMED, CTPYKTYPHOE 3BE€HO, CTEIICHD MOIMMEPHU3ALUU, CPEAHASA MOJICKYJIApHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCOUHEHUM —
MOJIMMEPU3ALUS U ITOJIMKOHICHCALIMS

OKCIIEpUMEHTAJIBHBIE METOJbl M3Yy4YEHUS BELIECTB W HX IPEBPALICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAacc,

Kay41yKOB. HOJ’Iy‘ICHI/Ie CUHTCTUYCCKOI'O KaydyKa 1 PE3UHLbL

11 KIIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT coIepKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

1.1

1.2

1.3

XUMHUYECKUH dJIeMeHT. ATOM. SInpo aToma, W30TOMBl. DJIEKTPOHHAS 00OJOUKa.
DHEpPreTUYEeCKue ypoOBHH, MOAYPOBHU. ATOMHBIE OpOHUTANIH, S-, pP-, d-DJIIEMEHTHI.
OcoOeHHOCTH pacmpeeNieHns dJIEKTPOHOB M0 OPOUTANSIM B aTOMaxX JIEMEHTOB

NEPBLIX tIeT]i»IpéX MepruoaoB. QHCKTpOHHaﬂ KOH(I)I/IpraI_II/IH aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMH4ueckux sneMeHnTos 1. 1.
MengeneeBa. CBA3b NEpUOAMYECKOrO 3akoHa M Ilepmoanueckold CHUCTEMBI
xuMuyeckux vieMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUsI CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX U CJIOXHBIX BEUIECTB IO TPYIIaM W TMEePHOJaM.

3HaueHue NepruoIMYECKOro 3aKoHa B pa3BUTUH HAyKU

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHABl XUMHUYECKOW  CBSI3U
(koBaJieHTHAsT HETOJISIpHAsE W TOJspHasi, HWOHHAs, MeTalmndeckas). VoHBI:
KaTHOHBI U aHWUOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BonopoaHas cBs3b

1.4

BaneHnTHOCTS. 3HeKTpOOTpI/II_[aTCJIBHOCTL. CreleHb OKUCICHUS

1.5

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSHCTBA
COCTaBa BEIECTBA. THUIMbl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA
BEUIECTB OT THUNA KpucTaiuyeckod pemérku. [loHsTHe o0 AMCIEPCHBIX

cucremax. McTtuHHBIE T KOJUIOWJHBIC PaCTBOPEI. MaccoBas J0JIA BEIIECTBA B




1.6

1.7

pactBope
Kiaccudukanms HeopraHudeckux coennHeHnii. HoMeHknaTypa HeopraHu4ecKux
BEILIECTB
Xumuueckas peaxkuus. Knaccudukanus XUMHYECKUX peakuui B
HEOPraHUYeCKOM M OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB,

3aKOH COXpaHCHUA U IMPEBPAILICHUA SHEPIUU ITPHU XUMHUYCCKUX PCAKIUAX

1.8

CKOpoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

1.9

OOparumMble peakuuu. XHUMUYEecKoe paBHoBecue. DakTOphl, BIHAIOLIME HA

cocTosiHuE XuMu4eckoro papHoBecus. [Ipunnun Jle [latense

1.10

1.11

2.1

2.2

QHGKTPOJ'II/ITI/I‘IGCKEIH Jucconuanms. CunpHple U ciiabble QJICKTPOJIUTEI. Cpezla
BOIHBIX paCTBOPOB BCHICCTB: KUCJIasd, HeﬁT’paﬂBHaﬂ, menoyHas. Peakuyy HOHHOTO

oOMeHa
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemeramioB B [lepuogudeckoil cucreMe XUMHUYECKUX
anementoB .M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHMS HEMETAUIOB (Ha IpUMeEpe KUCIOpO/a, CEpBI,
docdopa u yrnepona)

XUMHUECKHE CBONCTBA BaXXHEWIIMX HEMETAIJIOB (TaJlOreHOB, CEepbl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COEAMHEHUH  (OKCHIOB,
KHCIIOPOACO/ICPKAINX ~ KUCIOT, BOJOPOIHBIX coenuHeHwit). [IpuMeneHue

BOKHEUIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

2.4

Meramnbl. Ilonoxenne wmeramwioB B Ileproandeckoil cUCTEME XMMHYECKUX
anemenToB J[.M. MenzneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasioB. Obuue ¢puszndyeckue cBoicTBa MeTamioB. CIiiaBbl METAJJIOB.

DNEKTPOXUMHUYECKUN Psi/i HAIIPsHKEHUH METaIlIoB
XUMHUYECKUE CBOMCTBA BAKHEHIIMX METAJUIOB (HATpUM, Kanuil, Kajablu,
MarHui, aJlOMUHUN, ITUHK, XpOM, KeJie30, MeIb) U WX coeauHeHui. OOmme

CHocoObI MOTy4YeHHs] MeTauIoB. [IprMeHeHne MeTaioB B ObITY U TEXHHUKE

2.5

I'emetnueckas CBSI3b HCOPraHNYCCKUX BCUICCTB, IPHUHAMICKANIUX K PA3JIMIYHBIM

Kj1acCcaM

XUMHUS U KU3Hb

3.1

Pone xumMum B oOecredeHWH HSKOJOTUYECKOW, JSHEPTeTHYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeIULMHBL. [lOHSATHE O HAyYHBIX METOAAaX MO3HAHHS

BCIICCTB U XUMHUYCCKUX peaKqu/i

3.2

[IpencraBnenus o0 OOIIMX HAYYHBIX MPUHLUIAX MPOMBIIUIEHHOTO MOTYYECHHUS
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BOXHEHIIMX BewecTB. UenoBek B MHUpPE BEUIECTB U MATEPHAJIOB: BAXKHEUIIHNE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHOHHBIE MaTEpUalIbl, KPacCKH, CTEKJIO,
KepaMuKa, MaTepualbl sl JIEKTPOHUKH, HAHOMATe€pUalibl, OPraHUYEeCKUE U
MUHEpaJIbHbIC YI00pEeHUs

XuMHUAd UM 3J0pOBbE YEJIOBEKA: IpaBWJIa MCIOJIb30BaHUS JICKAPCTBEHHBIX

ImpenaparTros, IpaBujia 0€30I1aCHOTO MCITOJIb30BaHUS IIpernapaToB OBITOBOM XHMHHU

B IIOBCEHEBHOU KU3HU




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus. 10 xkmacc. 'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.
AxkmmonepHoe oouectBo «M3aarenbctBo «lIpocBemenue»
* Xumus. 11 knacc. 'abpuensn O.C., OctpoymoB WN.I'., Cnankos C.A.

AKI_[PIOHepHOG O6H16CTBO ((HB,Z[&TGHBCTBO ((HpOCBGIHeHI/IC»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJIA

Metoauueckuii keiic. Xumus u xku3nb. Xumus. 10-11 kmaceer (2024 r.)
Meroanueckuii keiic. CkopocTh xuMuueckoit peakunu. Xumud. 10-11 kimaccsl
(2024 1.)

Meronnueckuii keiic. Knaccudukarus xumudeckux peakmuit. Xumus. 10-11

kiaccol (2024 1.)

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HMHTEPHET
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