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MNOACHUTEJBHAS 3AIIMCKA

[IporpaMMa MO XHUMUU Ha YPOBHE CpEOHEro oOmero o0pa3oBaHUsA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepanbHOil 00pa3oBaTEeIbHONM MPOTPaMMBI  CpeHEro o01iero oOpa3oBaHUS
(®OIT  COO), npencrabieHHbix B DegepaibHOM  TOCYJIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenmuu npenoaBaHusi yaeOHOTo
npenMera «XUMHUs» B 00pa30BaTeNbHBIX opranu3anusx Poccuiickoit denepamnnu,
peanu3yronMX OCHOBHbBIE 00pa30BaTEIbHbIE TPOrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3Butusi Bocnutanus B Poccuiickoit @enepaunu Ha nepuon ao 2025
rona» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OINPENEICHUIO
oO1el cTpareruu 00y4eHus, BOCOIUTAHUS M Pa3BUTHUSL OOyUYaIOMIMXCA CPEACTBAMU
yuebHoro npeameta «Xumus» 11 10—11 kiaccoB Ha 0a30BOM ypOBHE COCTABHIIN
koHuentyainbHbie TosioxkeHuss ®I'OC COO o B3anMOOOYCIOBJICHHOCTH IICNIEH,
COJICpKaHMs, PE3YyJbTATOB OOyUYeHHST U TpPeOOBaHMI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, H0JTy4aeMoe BBIITYCKHUKaMU
o011e00pa3oBaTeIbHON OpraHU3alluy, SBJSIETCS HEOThEMJIEMOM 4YacThio MX
oOpazoBaHHOCTH. OHO CIYKUT 3aBepUIAIOIIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX LIEHHOCTEH, IMPUCYIIHNX
LEJOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHHs. OTH LEHHOCTH KacaroTcs
NO3HAHMSI 3aKOHOB MPUPOABI, (POPMHUPOBAHMSI MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeJI0OBEeKa, a TAKXKE IKOJIOTMUECKH 000OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
U MpUPOJHOHN cpexae. PeanusyeTcss xuMuyeckoe oOpa3zoBaHUE OOyYarolMXCs Ha
YPOBHE CPEIHETO 00IIET0 00pa30BaHus CPEeICTBAMU YUEOHOTO IIPeAMETa « XUMUS»,
collepKaHUE M TIOCTPOCHHE KOTOPOTO OIMPEAEIECHbl B MPOTpaMME IO XHUMHUH C
yu4éToM crneun(uK HayKd XUMHHM, €€ 3HaueHus B IO3HAHUM NPUPOALI U B
MaTepuaIbHON KM3HHU OOILECTBA, a TaKXKe C YUETOM OOIIMX L€l U MPHUHIIUIIOB,
XapaKTEPHU3YIOIMIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpPEAHEro  OOILero
oOpazoBanus B Poccuiickoit denepanuu.

XuMUsl KaK 3JIEMEHT CHCTEMBbI €CTECTBEHHBIX HayK HIpaeT 0coOylo poiib B
COBPEMEHHOM IUBUJIM3AIMHU, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ((OPMUPOBAHKE PALTMOHAIBHOIO HAYYHOT'O MBIIILJICHUS, B
CO3J]aHUE LIEJIOCTHOTO MPEACTABICHHUS 00 OKpYXKAIOIIeM MHpE KaK O €IUHCTBE
OpUPOABl M YeJOBEKa, KOTOpoe (opMUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAHMS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUpa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMH M BO3MOXXHBIMH OOJACTSIMH MPUMEHEHUS.



TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMU HAYKAMH, XUMUS CTalla
HEOTHEMIIEMON YaCThI0O MUPOBOM KYJIBTYpPbI, HEOOXOUMBIM YCIOBHEM YCIEIIHOIO
Tpyda M XU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HallpaBlieHA HAa pelIeHue
rJI00aNBHBIX MPOOJEM YCTOMUMBOTIO pa3BUTHS UYEIOBEUECTBA — ChIPHEBOM,
HHEPreTUUECKOM, MUILEBOM, IKOJIOIMUECKON 0€3011aCHOCTH U OXPaHBI 30POBbSL.

B coorBeTrcTBUM C OOIIMMH LENSIMU W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3zoBaHus coaepkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIH YPOBEHb
W3Y4YEHUs1) OPUEHTHUPOBAHO NMPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydaronuxcsi, HEOOXOJUMYI0 MM Ui BBIPA0OTKM  MHPOBO33PEHUYECKHUX
OpHEHTHPOB, YCIEHIHOIO BKJIIOUYEHHS B JKH3Hb COLMYMA, HPOAOJDKEHUSA
o0Opa30BaHMsI B pa3IUYHbBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBndiomiuMu  npeAMeTa «XUMHUSA» SABISAIOTCS  0a30BbIe  KYpChl —
«Oprannyeckag xumus» U «OOmas W HEOpPraHWYecKas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHMsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKU: cUCTEMa
3HaHUU MO0 HEOPTraHMYECKON XMMHUHU (C BKIIOYEHHEM 3HAHUM U3 OOIIeH XUMHH) U
OpraHn4eckon xumuu. PopMUpPOBaHME NAHHOW CHCTEMBI 3HAHWU NPHU U3YYCHUU
npeaMeTa 00€CIeYnMBAaEeT BO3MOXKHOCTh PACCMOTPEHUSI BCEr0 MHOroo0Opasus
BEILIECTB Ha OCHOBE OOIINX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHWYyeckas XuUMUus» CcPOpMHUpPOBaHA B MPOrpaMMe IO XMMHHU Ha OCHOBE
CUCTEMHOTIO TOJXOJa K U3YyYEHHI0O ydeOHOro marepuajia u 0OycIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPENCNIEHHBIX
TEOPETUYECKNX YPOBHsAX. Tak, B Kypce OpPraHMYECKOM XHWMHHM BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUSI OpPraHUYECKHUX
COCAMHEHNH, a TaKXe Ha YPOBHE CTEPEOXUMHUYECKMX M DJIEKTPOHHBIX
IpeICTaBICHUN O CTpoeHUH BeriecTB. CBeeHus 00 M3y4aeMbIX B Kypce BellecTBax
JAI0TCA B Pa3BUTUU — OT YIJIEBOJOPOAOB JO CIIOXHBIX OMOJOTMYECKH aKTHUBHBIX
coequHeHud. B Kypce  opraHmyeckod  XMMHM — MOJIy4alOT  pa3BUTHE
c(hopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEPBOHAYAIILHbBIC
IpPEICTaBICHUS O XUMUYECKOHW CBSI3U, KIacCU(PUKAIIMOHHBIX IMPU3HAKaX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOU PEAKLINH.

[log HOBBIM yrjaoM 3peHusi B IpeaMere «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOIO 00IIero o00pa3oBaHUs
TEOpeTHUECKHil MaTepuand U (AKTOJIOTMYECKUE CBEACHHS O BELIECTBaX M
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMHS» OOy4aroIUMCs MPEeIOoCTaBIAETCS BO3MOXXHOCTh OCO3HAaTh 3HAauYCHHUE
NEPUOJUYECKOTO 3aKOHA C OOUIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3UIUH,



ryoKe TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
o0oOmraromiei 10 0ObACHAIOMEH U MPOTHO3UPYIOIEH.

Enunas cucrema 3HaHMA O BaKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBAax M MPUMEHEHHH, a TAaKXKE€ O XMMHUYECKHX PEaAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHus gonosHsercs B kypcax 10 u 11 kimaccoB anemeHTamMu
collepKaHUsl, UMEIOIIUMH KyJIbTYPOJIOTHUECKUI M TPUKIAAHOW Xapakrep. OTH
3HaHUS CHOCOOCTBYIOT NMOHUMAHHWIO B3aMMOCBSA3M XMMHUHM C JIPYTMMH HayKaMH,
PacKpBIBAIOT €€ POJib B MO3HABATEILHON M MPAKTUYECKOM ESITEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHUS K MPOIECCY TBOPUECTBA B 00J1aCTH TEOPUHU
Y IPAKTUYECKUX MPUTIOKEHU XMMHUHU, TOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCA B
OOILIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJEMax, CBS3AHHBIX C XUMUEH,
KPUTHYECKHU OCMBICIIMBATh UH(POPMALIUIO U IPUMEHSATH €€ JUIsl IOTIOHEHU S 3HaHU,
pELICHUS UHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX UCCIIEI0BATEIbCKUX 3a1ad. B
LIEJIOM COJEep’KaHue Y4eOHOro mpeaMera «XHUMHsS» JAHHOTO YPOBHS H3y4YEHUs
OpPUEHTUPOBAHO Ha (POpMUPOBAHKE Y OOYHAIOIIMUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIsl TIOHMMaHus (PUIOCOPCKUX HAEH, TaKMX KaK: MaTepHAIbHOE €IMHCTBO
HEOPraHUYECKOTO0 U OPraHMYECKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOCHHEM, [I03HABAEMOCTB IIPUPOHBIX SIBJICHUH ITyTEM DKCIIEPUMEHTA
U PpEIICHUsS MPOTHBOPEYUH MEXAY HOBBIMH (PAKTaMU U TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHHUE POJIM XMMHUHU B PEIIEHUU 3KOJIOTMYECKUX MpoOiem, a
TaK)Ke Mpo0JIeM cOepexKEeHUsT IHEPIETUUECKUX PECYPCOB, ChIPbsI, CO3aHUs HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmnmane pemenus 3agad  BOCIMTAHMS, Pa3BUTUS U COLMAIMA3AIMHU
oOydJaronmxcsi NPHUHATHIE MNPOrpaMMOM IO XUMHUHU MOJXOAbl K OIpPEAENICHUIO
COJEp)KaHUsl M TIOCTPOCHHUs MpeAMeTa NpeayCMaTpUBalOT (OPMUPOBAHUE
YHHUBEpCAJIbHBIX YUEOHBIX AEUCTBUN, UMEIOMINX 0a30BO€ 3HAUCHHE JUISI pa3IMUHbIX
BUJIOB JICATEIIBHOCTH: pEIIeHUs MpoOseM, TMOWCKa, aHalu3a W 0o0paboTKu
uH(popManuu, HEOOXOAUMBIX HJisi NPUOOPETEHUS ONbITa MNPAKTUYECKON U
UCCJIEIOBATENBCKON JIEATEIbHOCTH, 3aHHMAIOLIEN BA)KHOE MECTO B IIO3HAHUU
XUMHH.

B mnpakrtuke npenomaBaHMsi XMMHUM Kak Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHuUs, TaK U HA YPOBHE CPEITHET0 00111er0 00pa3oBaHusl, IPU ONPEACICHUN
coJiepKaTeIbHOM XapaKTepUCTUKHU LieJied W3y4YeHUs NpelMeTa HarpaBlIeHUEM
NEPBOCTENEHHONW 3HAYMMOCTU TPAJUIIMOHHO TNpPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JESATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOAUYECKOW TOYKM 3PEHUS TAKOW TMOAXOJ K OIPEACIICHUIO LEJIEU WU3Yy4YEHHUS
npeaMera ABJISIETCS BIIOJTHE ONPAaBJIAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU LEJISIMUA W3Y4YEHUsS IperMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBRSIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIIYEBbIC MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHE W NMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METO/IaX NMO3HAHUS
BEIIECTB U XUMUUECKUX PEAKIINNA, HEOOXOIUMBIX I IPUOOPETEHUST YMEHUIN
OPUEHTHPOBATbCS B MHPE BEIIECTB M XUMHUYECKUX SBICHUN, UMEIOIIHUX
MECTO B IIPUPOJE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

e pa3BUTHE YMEHHI U CITIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTuMm, comepxaTenbHas XapaKTepUCTHUKA 1eJIed U 3a1a4 U3y4YeHUs
MpeAMETa B IpOrpaMMe N0 XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHU IPUOPUTETAMU B CUCTEME CcpeaHero obmiero oodpazoBanus. CeroaHs B
IPENoAaBaHUU XUMHUH B OOJIbIIEH CTENEHN OTAAETCSA NPEANOUYTEHUE TPAKTUYECKON
KOMIIOHEHTE COJEpXKaHUs OOy4yeHHUs, OPHUEHTUPOBAHHON Ha MOATOTOBKY
BBIITYCKHUKa OO0IIe00pa30BaTEeIbHOM OpraHu3aliy, BIAJCIONIETO0 HE HabOpoM
3HaHWH, a (PYHKIIMOHAIILHOM TPaMOTHOCTBIO, TO €CTh CHOCOOaMH U YMEHUSIMHU
AKTHBHOTO MOJyYEHHs 3HAHUI U IPUMEHEHHUS UX B PEaJIbHOM )KU3HU JUISl pEIIEHUS
NPAKTUYECKUX 3a]a4.

B cBA3M ¢ 3TUM NpU U3yYEHHUH ITpEAMETA « XUMUSD) TOMUHUPYIOIIEE 3HAYCHNE
MpUOOPETAIOT TaKUE LT U 3a7a4H, KaK:

aganTays 0O0y4arolMXCsl K YCJIOBHSIM JTWHAMUYHO Pa3BHBAIOLIEIOCS MUPA,
(opMHpOBaHME  HHTEJUIEKTYyaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHUIO TPAMOTHBIX
pELIEHUI B KOHKPETHBIX KU3HEHHBIX CUTyalUsX, CBA3AHHBIX C BEIIECTBAMHU M MX
MIPUMEHEHUEM;

dopMupoBaHMe 'y OOYyYalOIIMXCS  KJIIOYEBBIX HABBIKOB  (KIJIFOUEBBIX
KOMITETEHLIMI), HMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [UJI Pa3IMYHBIX BHJIOB
NEeSATEIbHOCTU: PelIeHus MpoOieM, MOUcKa, aHaiau3a U 00paboTku MHGOpMaIHH,
HEOOXOUMBIX I MPUOOPETEHUSI OIIbITA AIEATEILHOCTH, KOTOPasi 3aHUMAET BaKHOE
MECTO B IO3HAHHM XHMHHM, & TAKXKE I OLUEHKH C MO3ULUN 3KOJOTHMYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB U XMMUYECKUX IIPOLIECCOB HA OPraHU3M
YyeJioBeKa u IPUPOIAHYIO cpeny;



pa3BUTHE IO3HABATENbHBIX HHTEPECOB, MHTEJUICKTYaJbHBIX M TBOPUYECKUX
CIOCOOHOCTEN 00yYaArOIIMXCA: CHOCOOHOCTH CaMOCTOSITEIBHO IPUOOPETATH HOBBIE
3HAHUA 10 XMMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA U aHanu3a yuyeOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMALIUU XUMHUYECKOTO COJIePKaHUS;

(GopMHpoBaHUE U pa3BUTHE Y O0YUAIOIIUXCSA ACCOLUATHBHOTO U JIOTHYECKOTO
MBIIICHHS, HAOII0AaTeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEIACHUH XHUMHUYECKOTO
AKCIEPUMEHTA;

BOCIIMTaHHE y oOyyarommxcsi yOeKIEHHOCTH B T'yMaHHCTHYECKOM
HAMpaBICHHOCTH XMMHUHU, €€ BaXHON PONM B pEUICHWU TII0OAIbHBIX MpoOsieM
palMOHAIBHOIO MPUPOAONOIB30BaHNUs, IOTIOJHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOIICHUS K TPUPOJIE W CBOEMY 3[0POBBIO, a TaKXKe MPUOOPETEHHS OIbITa
UCIIOJIb30BAaHUSl MOJIyYEHHBIX 3HAHUM JJs MPUHATHS TPAMOTHBIX pEIICHUN B
CUTYalUsIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSMHU.

OO61iee ynciio 4acoB, OTBEAEHHBIX IJIs1 U3YyYEHUsI XUMUH, Ha 0a30BOM YPOBHE
cpemHero ooirero oopasoBanus, cocrapisieT 68 yacos: B 10 kimacce — 34 gaca (1 wac
B Hememwo), B 11 wmacce — 34 wyaca (I wac B  Hedemo).



COIEPKAHUE OBYYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHMYECKON XUMUH

IIpeameT opraHuYecKol XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIyYCHUM HOBBIX BEIIECTB M MaTepuanoB. Teopust CTpOEHUs OpPraHUYECKHUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE Mo0keHHsI. CTPyKTypHBIE (POPMYJIBI
OpraHMYecKMX BenlecTB. l'omoisiorusi, wu3oMmepus. XHUMHYECKas CBA3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPAaTHBIE CBS3U.

[IpencraBnenue o kiaccupuUKalMyu OpraHndyeckux BeniecTB. HomeHnkmarypa
OpPraHMYECKUX COEAMHEHUH (cucTeMaTtuyeckas) M TpHUBUAJIbHbIE Ha3BaHUS
BaKHEHIINX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.

DKCHepUMEHTAIbHBIE METOJbl HW3YYEHHsS BEIIECTB M HX MpEBpallCHUIl:
03HAaKOMJIEHUE C 00pa3liaMi OPraHUYECKUX BEIIECTB M MaTepualaMu Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKHX BEILECTB, HAOIIOJCHUE M ONHMCAHUE
JEMOHCTPALIHUOHHBIX ONBITOB 110 NPEBPALICHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuM (I1aBjieHue, OOyIJIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AnKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKMH psa. MeraH M 3TaH —
OpocTeHIline NpeACTaBUTENN aJKaHOB: (PU3MUYECKHME W XHMHUYECKHE CBOMCTBA
(peakuuy 3aMeElIeHUs M TOPEHMsI), HAXOXKICHHE B MpUPOAE, MOJyYeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUJIIEH U IIPONUIIEH —
OpoCTeHIlne NpEeACTaBUTENN aJKEHOB: (PU3NUYECKHME W XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJOICHUPOBAHMS, THUIpaTallMd, OKHUCIEHUS U
MOJIMMEPHU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 m MerunOyragueH-1,3: cTpoeHue, BaKHEWIIUE
XUMUYECKUE CBOWCTBA (peakuusi moiaumepuszanuu). [lomyueHne CUHTETHYECKOTO
KaydyKa 1 pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUM psifl. ALIeTUIIEH
— MPOCTEUIINUNA NpPEICTaBUTENb AJKHUHOB: COCTaB, CTPOCHHE, (U3HYECKHE U
XUMHUYECKUE CBOMCTBA (pEakUHUH TMIPUPOBAHMS, TAJION€HUPOBAHMS, THAPATALUH,
TOpEHUs), OJyUYEHUE U TPUMEHEHUE.

Apensl. benzoin: cocrtaB, crpoeHue, GU3MUECKHME U XUMUYECKHE CBOMCTBA
(peakuu rajoreHUpOBaHUS W HUTPOBAHUSA), MOTYYEHUE U MPUMEHEHHE. 10ayon:
cocmas, cmpoeHue,  Quauyeckue U  XUMUueckue  CcouUcmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), noJy4ueHue u npumeHerue. TOKCHYHOCTb apEHOB.



['eneTnueckasi CBS3b MEXAY YTIEBOAOPOAAMHM, MPUHAICKAIUMU K Pa3IMYHBIM
KJIaccam.

[IpupoaHbie MCTOYHUKH YIJIEBOJIOPOJOB. I[lpvpoaHblii ra3 W MOMyTHBIE
HedTsubie ra3el. HedThr u e€ mpoucxoxaenue. CriocoObl mepepaboTku HeTH:
MIEPErOHKa, KPEKUHI (TEPMUYECKHUW, KaTAIUTUYECKHil), mnuposn3. IIpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KaMeHHbIi
YTOJIb U IPOAYKTHI €0 MepepadOTKH.

DKCIepUMEHTAIbHBIE METOJbl M3YYECHHS BEIIECTB M WX IMPEBpAlllCHUIA:
O3HaKOMJIEHHE ¢ 00pa3liaMy IJIACTMACC, KAy4yKOB U PE3UHbI, Kosutekinu « Hep oy
U «YTOJIb», MOJECIUPOBAHNE MOJIEKYJ YIJIEBOJIOPOJOB U TaJIOr€HONPOU3BOIHBIX,
MPOBEICHUE MPAKTUICCKON PAOOTHI: MOTyUYEHUE ITUIICHA U U3YYCHHE €T0 CBOMCTB.

Pacuérnble 3agaun.

Bbluncnenuss 1o ypaBHEHHMIO XUMHUYECKOM peakuuud (Macchl, 0O0BEMa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTa PEaKlUu MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kuciopoacoaep:xkamue opraHudeckue coegnHeHus

[IpenenpHBIE OAHOATOMHBIE CHHPTHL. METaHON U JTAHON: CTPOCHHE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (peakmuu C aKTUBHBIMH METaJUIaMH,
raJIor€HOBOJIOPO/IAMHU, TOpPEHHE), MpUMEHEHHe. BomoponaHbie CBS3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE METaHOJa U ATaHOJIa Ha OpraHU3M YeJIOBEKa.

MHoroaroMHbpie  CIUPTBHL.  DTUICHTIUKONb W  TIHUIEPUH: CTPOCHUE,
¢usznyeckue W XMMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO MICIIOYHBIMH
MeTaJlJlaMH, KaueCTBEHHas peakllds Ha MHOIOATOMHbIE CIHPTHI). JleficTBue Ha
OpraHusMm uesoseka. [I[pumeHenne rimuepuHa u TUICHTITUKOJIS.

deHoM: CTpOEHHWE MOJEKYJbl, (U3UYECKHE M XHUMHUYECKHE CBOICTBA.
Toxcuunocts denona. [Ilpumenenue denona.

Anpneruapl U kemowuwvl. Dopmanpaerul, aueTAIbIACTUI: CTPOECHHUEC,
dbu3uYecKre U XMMUYECKHE CBOMCTBA (peaKIMU OKHCICHUSI U BOCCTAHOBJICHMS,
Ka4ueCTBEHHbBIC PEAKIIUH), TIOJIyYCHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE MpEETbHBIC KAPOOHOBBIE KUCTOTH. MypaBbUHAS U YKCYyCHAs
KHUCIIOTBI: CTpOEHUE, GU3NUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHME IS
KJ1acca KUCJIOT, peakiius dTepuduKaIum), nojydeHue u npumeHenue. CreapruHoBas
U OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTEIN BBICIIUX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JIEHCTBUE.

Cnoxnple 2¢GuUpHl KaKk MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [waponus
cnoxHbIX 2¢upoB. XKupsl. ['naponus xupos. [Ipumenenne xxupoB. buonornueckas
pOJIb KUPOB.

YrneBoawl: coctaB, kijaccuukamus — yriieBojgoB  (MOHO-, JU- U
rmoaucaxapuabl). I'IIoKo3a — IpOCTEHIMIT MOHOCaxapHu: 0COOCHHOCTH CTPOCHHMS



MOJIEKYJIbI, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (B3aUMOIEUCTBHE C TUIPOKCUAOM
memu(Il), okucienne aMMradHBIM pacTBOpoM okcuaa cepedpa(l), BocctaHoBIeHME,
OpO’KeHHE TIIOKO3bl), HAXOXKICHHUE B IIPUPO/IC, IPUMEHEHUE, ONOJIOTUYECKAs POJIb.
®ortocuHTe3. PpyKTO3a KaK U30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie moiuMepbl. CTpoeHue kpaxmana H
Heunoyio3bl.  dPu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIepUMEHTAIbHBIE METOJbl HM3YYEHHsS] BEIIECTB M HUX MPEBpaIlCHU:
IpoBe/icHHe, HAONIOJCHHE U OMHCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOpPEHHUE
CIIUPTOB, Ka4€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIUPTOB (OKHUCIECHUE ATaHOJIa
okcunoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJCHCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anpaeruoB (OKUCICHHE aMMUAYHBIM PaCTBOPOM OKCHJA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumojeiicTBUE Kpaxmana C HOJOM),
IPOBEICHHUE MTPAKTUUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnblie 3anaun.

Boluucinenuss mo ypaBHEHHMIO XHUMHMYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WMJIM MPOAYKTA PEAKIMHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoaeprkalue OpraHnyeCcKue COCTUHEHMS.

AMMHOKHCIIOTBI Kak aM(OoTepHbIe OpraHnyeckue coenHenus. dusnyeckue u
XUMUYECKUE CBOMCTBA aMHHOKHUCIOT (Ha TpumMepe riauiuHa). buonorumyeckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunpl.

benku Kak NpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. IlepBuuHas,
BTOpUYHAsg M TPETHUYHAsl CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
TUPOJIN3, ICHATYPAIHs], KAYECTBEHHBIC PEAKIINK HA OCJIKU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEIIECTB M WX MpPEBpaIlCHUN:
HaOJII0JIEHNE U ONMCaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OelIKOB MpH
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIKOB.

BbicokomosieKyJIsIpHbIE COeNHEHUSI

OCHOBHBIE MOHATHSI XMMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUU, CPEAHSIS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEAMHEHHH —
MOJIMMEPU3AIUS U TTOJIMKOHICHCAIIHS.

OKCIEpPUMEHTAIBHBIE METOAbl M3YYEHMsS BEIIECTB M HUX IPEBPALLCHUN:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3U.

Peanuzanus MeXIpeIMETHBIX CBI3€M IIPU U3YYEHUHU OPraHUYECKOU XUMUU B
10 kjacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-



HAayYHBIX MOHATHH, TaK W MOHSATHUN, SBIIOUIUXCS CUCTEMHBIMHU ISl OTAEIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYUYHBIE MMOHATHUA: SBJICHUE, HAYYHBIN (PakT, runoresa,
3aKOH, TEOpHSs, aHaJIW3, CUHTE3, Kiaccu(ukaius, NepruoIMyHOCTb, HAOII0IeHNE,
W3MEpPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE.

@usuka: Marepus, DJHEPIHUs, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUIl YypPOBEHb, BEILECTBO, TElO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: kinerka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
doToCcHHTE3, OMOJOTUYECKH AaKTHUBHbIC BellecTBa (OENKH, YTIEBOAbI, >KHUPHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MTOPOJIbI, MOJE3HBIE UCKOIIAeMbI€, TOILIUBO,
peCypCHI.

TexHONnorus: NHUILEBBIE MPOAYKTHI, OCHOBBI PALHMOHAIBHOIO ITUTAHU,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE IPEINapaThbl, MAaTEPUAIIbl U3
VUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBILIAA N HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMUM

XAMUYECKHM dJeMeHT. AToM. Snpo aroMa, U30TOINBI. DJIEKTPOHHAs
000J104Ka. DHEPreTHYeCKUe YpOBHH, MOAYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpe/esieHnsl 3JEKTPOHOB M0 OpOUTaNIsAM B aroMmax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

[lepnonnueckuii 3akoH u llepuoanueckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. Cpsa3p nepuoguyeckoro 3akoHa u llepumogmueckoil cCHUCTEMBI
xuMuueckux anemeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XHMHYECKHX JJIEMEHTOB U
oOpa3yeMbIX MMM MPOCTBIX W CJOXHBIX BELIECTB MO TIpyHrnaM M IEepUoJiaM.
3Ha4YeHUE NEPUOANIECKOTO 3aKOHA B PA3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BUIbl XMUMHUYECKOW CBSI3U
(KoBaJieHTHasi HEMOJIApHAsh W TOJIIpHAs, MOHHAs, MeTajuinueckas). MexaHu3Mbl
oOpa3oBaHMsl KOBAJICHTHOW XHMMHYECKOW CBsI3W (OOMEHHBII H  JOHOPHO-
aKienTopHslii). BomoponHas cBsi3b. BaneHTHOCTb. OIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHns. IOHBI: KATHOHBI 1 AaHUOHBI.

BemecTtBa  MOJIEKYJIAIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHUA.  3aKOH
ITOCTOSIHCTBA COCTaBA BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb
CBOWCTBA BEIECTB oT THUIIA KPUCTAJIIINYECKON PELIETKMU.



[Tonsitue 0 aucnepcHbIX cucTeMax. VICTUHHBIE W KOJUIOWIHBIE PACTBOPBL.
MaccoBas 1014 BEmecTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU . Howmenxknatypa
HEOPraHMYECKUX BEIIECTB. |'€HETHYeCcKas CBSA3b HEOPTaHMYECKHUX BEIECTB,
MPUHAJIEKANMX K PA3JIUYHBIM KJIacCaM.

Xumudaeckass — peaknus. Krmaccudukamumss XMMHYECKHUX — peakIuii B
HEOPraHMYECKOM M OpPraHWYECKOW XUMHH. 3aKOH COXPAHEHUSI MacChbl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH PU XUMHUECKUX PEAKLIHSIX.

CKOpOCTh peakiinu, e€ 3aBUCUMOCTh OT Pa3iau4HbIX (hakTopoB. OOpaTUMBbIE
peakuuu. XUMHUYECKOE€ paBHOBecHue. DakTOpbl, BIHSIOIINE HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

DnekTpoiuThueckas nuccounanusi. CuibHbIe U ciaadbie 25ekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTPAIbHAS, IIEJIOYHAS.

OKHCIIUTETEHO-BOCCTAHOBUTEINIBHBIEC PEAKIINU.

DKCNEPUMEHTAIbHBIE METOJBl M3YyYE€HUS BEIIECTB W HX NPEBPALICHUN:
nemMoHcTpanus Tabmun «[lepuonnueckas cucreMa XxuMuueckux sneMeHToB [l. U.
MenpeneeBa», U3ydeHHE MOJEIEH KPUCTAUIMYECKUX PEMIETOK, HAOIIOJIeHHuE W
OMKCaHUE JEMOHCTPAIIMOHHBIX U Ja0OPATOPHBIX OIBITOB (Pa30KEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATaIU3aTOPA, ONMPEACICHHUE CPEIbl PACTBOPOB BEIIECTB
C IOMOIILI0 YHUBEPCATILHOTO HHIMKATOPA, PEaKIIM HOHHOTO 0OMEHA), MPOBE/ICHHE
pakTUYecKoi paboThl « BiusiHre pa3nuuHbIX (GaKTOPOB HA CKOPOCTh XUMUYECKOU
peaKuum».

Pacuérnrie 3aaun.

Pacuétel 1O ypaBHEHUAM XUMHUYECKHX PpEAKLIHM, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCTIOJIb30BAHUEM MOHATHS «MAacCOoBast AOJIS
BEILIECTBAY.

Heopranuveckass Xxumus

Hemeramnel.  Ilonoxxenne HemerayuioB B llepuonuueckord  cucreme
xumuueckux sneMeHtoB J[. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®dusznyeckre CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOPOJIa, cephl, hocdopa U yriaeposa).

XUMUYECKHE CBOMCTBA BAXXKHEUIIIMX HEMETA/UIOB (TaJlOr€HOB, CEpbl, a30Ta,
docdhopa, yriepoga U KpeMHHMs])) U HMX  COCAUMHEHUNH  (OKCHJIOB,
KHCJIOPOJICOJIEPKAITUX KUCIOT, BOJOPOAHBIX COSAUHEHUN ).

[IpuMeHeHne BaXKHEMIINX HEMETAIUIOB U UX COCIUHECHUM.

Mertamnbl. [lonoxkenue meramnoB B Ilepuognueckoil cucTeMe XMMHYECKHX
sanemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. O0mue ¢uzndeckue cBoiictBa MeTayioB. CIilaBbl METaJIOB.
DIIEKTPOXUMHUYECKUMA pan HANPSIKECHU N METAJLJIOB.



XHUMHUYECKHE CBOWMCTBA BaKHEHIIUX METAJIOB (HATpWUM, KaJlui, KaJbIIHM,
MarHui, allFOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHU.

OO6mue crmocoOsl MoJydeHus MeTauioB. IIpuMeHeHne MeTaioB B OBITY U
TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEHIECTB M HX MPEBpaIlCHUIN:
M3yUYCHHE KOJUICKIMU «MeTamibl U CIUIaBbl», 0Opa3l0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTAILHBIX 3a7a4, HAOMIOICHWE W OIMHCAHHWE JIEMOHCTPAIMOHHBIX W
Ja00paTOPHBIX OIBITOB (B3aMMOJCHCTBHE THIPOKCHJIA ATIOMHUHHUS C pacTBOpaMu
KHUCJIOT U IIeJ0Uel, KaueCTBEHHbBIC PEaKIIMU Ha KAaTHOHBI METAJJIOB).

Pacuérurle 3agaun.

Pacuérer maccer BemiecTBa Wi 00BbEMa ra3oB MO M3BECTHOMY KOJHMYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUHM BEIIECTB,
pacué€Thl Macchl (00BhEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OTHO
W3 BEIIECTB UMEET IPUMECH.

X¥MHS H )KU3Hb

Ponp xuMun B 0OecrieyeHUU SKOJIOTHYECKOU, SHEPreTUYECKOM M MUIIEBOU
0€30IMacHOCTH, Pa3BUTHM MeTUUUHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIUU.

[IpencraBiennss 00 OOMMX HAYYHBIX MPUHIMIAX  POMBIIIJICHHOTO
MOJy4YEHHUS BAKHEUIIINX BEUIECTB.

UenoBek B MHpE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIBHBIC
MaTepUuayibl, KOHCTPYKIMOHHBIC MAaTEpUaJbl, KpacCKd, CTEKJIO, KEpaMHuKa,
MaTepUNIbl JJI1 3JICKTPOHMKH, HAaHOMAaTepHasbl, OPraHUYECKUE U MHUHEPAIbHbBIC
yIOOpEeHHUS.

XuMHUSIT U 3I0POBbE YEJIOBEKA: MPABWJIA MCIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiia 0€30MacHOTO UCIIOIb30BaHUs MPENapaToB OLITOBON XUMUU B
TIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzanust  MeXnpeAMETHBIX  CBA3€d TMpU  U3YyUYCHUM OOImed u
HEOpPraHn4ecKo XuMuM B 11 Kjacce OCyIIeCTBIAETCA YEPE3 UCIOIb30BAHUE KaK
OOIMX ECTEeCTBEHHO-HAYYHBIX TOHATHUM, TaK W TOHSATHUM, SBIISIOLIAXCS
CHUCTEMHBIMU JJIs1 OTAEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE TMOHSATHS: HAy4YHBINH (DaKT, rUmoTes3a, 3aKOH,
TEOpHs, aHalu3, CHUHTEe3, Kilaccupukamus, TMepUOAUYHOCTh, HAOIIOJEHHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.

®du3uKa: MaTepus, SHEPTUs, Macca, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOM, PAIUOAKTUBHOCTh, MOJIEKYJIA, SJHEPTeTUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEJIWYMHBI U €AUHUIIBI UX
U3MEPEHMUS, CKOPOCTb.



buonorusa: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHepasnbl, TOpHBIE MOPO/JIbI, TOJE3HbIE UCKOMAaeMble, TOILIUBO,
PECYPCBI.

TexHoJIOTUsl: XUMUYECKAsT MPOMBIIUICHHOCTh, METAJLTYPTHUsl, TPOU3BOJICTBO
CTPOUTENILHBIX MATEPUANIOB, CEIIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MHUIIIEBAs
MPOMBIIICHHOCTh,  (DapMaleBTHUeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX IMpEenapaTroB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTepUaloB,
AJIIEKTPOHHAS IPOMBIIIIEHHOCTD, HAHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHUHU HA BA3OBOM YPOBHE CPEJHET'O OBIIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pPE3yJlbTaTaM OCBOCHHUS
OoOy4aronMMuUCsl TMPOTpaMM  CpPEIHEro oOmEero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeaIMETHBIM H  TpeaMeTHbiM). HaydHo-meTomudeckold OCHOBOM  AJis
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS IPOrPAMM CPEIHEr0 OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTcTBUM € CHUCTEMHO-AESTENBHOCTHBIM TMOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHEro
00111eT0 00pa30BaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HAaHHE OOYYAIOIIUMHUCS POCCUUCKOM TPa)KJaHCKOWM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEIEIEHUIO;

HaJIM4K1e MOTUBAIIMU K O0yUEHUIO;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKHUX TPAAUIIMM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTH OOYy4alolIMXCsl PYKOBOJACTBOBAaThCS B CBOEH
JESATEILHOCTH EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, MPUCYIIUMU IIEJIOCTHOM
CUCTEME XMMHUECKOro o0pa3oBaHMs;

HaJM4Ke NMPaBOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBHUTh
LEJIA U CTPOUTH KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOEHUS TMpeaMeTa «XHUMHS» JTOCTHUTAIOTCS B
€IMHCTBE Y4YeOHON U BOCHUTATEIbHOM JAESITETbHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH 1IEHHOCTSMHU
U HUAealaMd POCCUKCKOTO Tpa)KJaHCKOro OOIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMM U TpaBWIaMH  [OBEJEHHUSA, CHOCOOCTBYIOUIMMHU  IpoLeccaMm
CaMOTIO3HAHUS, CaMOPA3BUTHUS ¥ HPABCTBEHHOTO CTAHOBJIICHHUS JIMYHOCTHU
oOydJaronuxcs.

JIndHOCTHBIE pe3yJabTaThl OCBOCHUS TMpeaMera «XUMHUsS»  OTpakaroT
c(OPMHUPOBAHHOCTh OMbITa ITO3HABATEILHOM UM TMPAKTUYECKON NIESITEIIbHOCTU
oOy4Jaronuxcsi 1o peanu3aliy MPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIE B
JaCTH:

1) rpaIaHCKOT0 BOCIIMTAHUS

OCO3HaHUs 00YYaIOUMMUCA CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOTIOPSIKY;

NPEICTABICHUS O COIMAIBHBIX HOpMax H TMpaBUJaX MEXIMYHOCTHBIX
OTHOIIECHUH B KOJUIEKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOM AESITEILHOCTU NPU CO3JJaHUH YUEOHBIX
MIPOEKTOB, PEIICHNN YIeOHBIX 1 TO3HABATENIbHBIX 33124, BHIITOJIHEHUU XUMUYECKIX
AKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMAThb W MPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHUKY U
apryMEHTHI IpYTUX IIPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH EATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUA:

LIEHHOCTHOIO OTHOUIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJEAHIO
OTE€YECTBEHHON XUMUM;

YBOKEHUSA K MpOILECCYy TBOPYECTBA B OOJACTH TEOPUM U IMPAKTHYECKOIO
MIPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUINTEJIbHBIX ~ HAOMIOJEHUM, KPOMOTIMBBIX  AKCIIEPUMEHTAJIbHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTHKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B ITOJIYYEHUH U IMOCIIEAYIOIIEM aHAIN3E
MH(pOpPMAIU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOIO IIOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBSI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y MIPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJIEHUE M IIOCTYIIKM CBOMX TOBApHILEH C
MO3ULIMKA HPABCTBEHHBIX M NPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN 3THX
MOCTYIIKOB;

4) ¢popMupoBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUSl [EHHOCTEH 3J0pOoBOTO U 0Oe3omacHoro olpasza KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ileHrs TpaBui 0e30MacHOro OoOpaleHusi C BellecTBaMu B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

MOHUMAHUS UEHHOCTH TPAaBWJI HHIMWBUAYAJIbHOTO M  KOJJIEKTUBHOTO
0€3011acHOT0 MOBECHUS B CUTYAIUX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIFOJIEH;

OCO3HaHUSl MOCJEACTBUNA M HENPUATUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) TPy 10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEeI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM W  JIpPYrux BHUAAX
NESTENIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Y4YacTUE B PEIICHHMM NPAKTUYECKUX 3aaad
COLMAJIbHOM  HampaBieHHOCTH (B  paMKax CBOEro  Kijacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YUYEHHUIO MPO(PECCUil pa3iMyHOTO pPoja, B TOM
YKCJIe HA OCHOBE NPUMEHEHMS IPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXKEHUS K TPYAY, JIOAAM TPyJla U pe3yJbTaraMm TPYAOBOU NEATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOPY MHIUBHUAYaJIbHOM TpPaEKTOpUU
oOpasoBanusi, Oyaymied Mpodeccuu W peanmu3alud COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3KOJI0rH4eCKOro BOCIUTAHMS:

AKOJIOTMYECKU 1I€JI€CO00Pa3HOr0 OTHOLIEHUS K NPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MIIE;

MOHMMAaHUA TJI00AJBbHOTO XapaKTepa SKOJIOTHYECKHX MpoOJeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HaHUSI HEOOXOAUMOCTH HCIIOJIb30BaHUA JOCTHKEHUW XUMHHM IS
pelIeHs] BONPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTHUBHOTO HEINPUATUS JEWCTBHUM, NPHUHOCAIIMX BpEl OKPYKAIOIIECH
OPUPOJHOM Cpese, YMEHUs NMPOTHO3UPOBATH HEOJArONMpPUSITHBIE 3KOJOTUYECKHE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpPALIATh UX;

HaJM4Ms PA3BUTOrO SKOJIOTUYECKOTO MBILUIEHUS, SKOJOTHYECKON KYJIbTYPHI,
OIbITa NEATEIbHOCTH 9KOJIOTMYECKOU HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLIMAIIBHOM
IPAaKTHKE, CHOCOOHOCTH W YMEHHUS AaKTHUBHO NPOTHUBOCTOSITH HWICOJOTUHU
xemo(poouu;

7) IEHHOCTH HAYYHOT0 IO3HAHHUSI:

c(OPMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKU U OOILIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CHeUM(PUKH XUMHM KaK HayKd, OCO3HaHUs €€ poJid B
(OpMHpPOBaHMN PALMOHATBHOTO HAYYHOI'O MBILUIEHHUS, CO3JIaHUU IIEJIOCTHOTO
IpEeICTaBICHUs 00 OKpY)KalollleM MHpE KaK O €IMHCTBE NMPUPOAblI U YEJIOBEKA, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEW M PpELIEHUH NpoOJieM COXpaHEHHUs
IPUPOAHOTO PABHOBECHSI;

yOSXKIEHHOCTH B 0OCOOOM 3HAUMMOCTA XUMHUU JUIS  COBPEMEHHOMU
UBUJIM3ALMN: B €€ TYMAaHUCTUYECKON HAMPABIEHHOCTH U BaKHOM POJIM B CO31aHUU
HOBOM 0a3bl MaTepUAIbHOM KYJIBTYPbl, pEUIEHUH IJI00aNbHBIX MpoOsieM
YCTOMUYHUBOTO PAa3BUTHs YEJIOBEUECTBA — ChIPhEBOM, SHEPTETUUECKOW, MUILEBON U

HKOJIOTMYECKO O€30MacHOCTH, B PAa3BUTUN MEIULIMHBI, OOECIEUEHUHN YCIIOBUMN
YCHEIIHOTO TPYJa U HKOJIOTHYECKH KOM(POPTHOM JKU3HHU KaXKI0T0 YJieHa O0IIeCTBa,;
€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METO/IOB
MO3HAHUS, UCMHOJb3YyEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOIb30BATh
MOJTy4yaeMble 3HaHUS IJISl aHAIN3a U OOBSICHEHUSI SIBIICHUI OKPYXKaIOLIero Mupa u



NPOUCXOAIIMX B HEM U3MEHEHUN, YMEHUS JIeJaTh 000CHOBAHHBIE 3aKJIIOYEHUS Ha
OCHOBE Hay4YHbIX (DaKTOB U UIMEIOIINXCS JAHHBIX C UENbIO MOTYyYEHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEJIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUSA U
penieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYaILIUX;

MHTEpeca K MMO3HAHUIO U UCCIIEI0BATENCKON AESITEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMHU OTPEOHOCTAMY;

UHTEpeca K 0COOCHHOCTSIM TpyJia B pa3iUYHbIX cdepax npodeccruoHaTbHOU
NEATENBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS Y4€OHOTo mpenMera «XuMus» Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HAYUMBIE  JUISI  (OPMHUPOBAHUS  MHPOBO33PCHHSI  OOyUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHATHUS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CIEeNU(PHKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIus, SIBJICHUE,
npolecc, CUCTeMa, Hay4YHbId (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIe0BaHNe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

YHUBEpCalIbHbIC Y4eOHBIC NEUCTBHS (TO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PErYJISITUBHBIE), obecrieunBaroIme dbopmupoBaHue (GyHKIIMOHATBEHOM
IPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIOCOOHOCTh oOyyJaronmxcs UCIOJIb30BaTh OCBOCHHBIC

MEXAUCITUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJbHBIC yueOHBIC
JEUCTBHUS B IIO3HABATEIILHOW U COLMAIIBHON IIPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETrYJSTUBHBIMU
JCUCTBUSIMH.

OBaanenne YHHBEpPCAJTbHBIMHA yueOHbIMH NMO3HABATEIbLHBIMHU
ACUCTBUSIMM:

1) 6a30BbI€e JJIOrHYeCKHE TeHCTBHUS:

CaMOCTOSITEIbHO  (OPMYyJTUPOBATh W aKTyaIM3WpPOBaTh  MpodIemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNEeNATh LEIN ACATENbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUU UX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIIOJIb30BaTh NP OCBOCHHUM 3HAHUW MPUEMBI JJOTMYECKOTO MBIIICHUS —
BBIJICJISATh XapaKTEPHbIE MPU3HAKUA MOHITUM M yCTaHABIMBAaTh MX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JUIsl OOBSICHEHUS! OTACIbHBIX (PAKTOB U
SIBJICHU;

BBIOMpAaTh OCHOBAaHUS M KPUTEpUHU [UIS KIacCU(UKAlMKU BEIIECTB U
XUMHUYECKUX PEaKIUi;

YCTaHABIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTHUECKHE pPaCCyKIeHUs (MHIYKTUBHbIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABISTH 3aKOHOMEPHOCTH U NPOTUBOPEUUS] B pPacCMaTPUBAEMBbIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

MPUMEHSATH B MPOLECCE NMO3HAHUSA, UCIIOIb3YEMbIE B XUMUN CUMBOJIMYECKHUE
(3HAKOBBIC) MOJIEITH, IPEOOPA3OBHIBATH MOJICTBHBIC TIPEICTABIICHUS — XUMUICCKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMU4ecKast popmyJsia, ypaBHEHHE XUMUYECKON PEaKINU
— IpU pEIICHUU y4eOHBIX MO3HABATEIBHBIX U MPAKTHUYECKUX 3a7ad, NIPUMEHATH
Ha3BaHHbIE MOJIECJIbHBIE MPEACTABICHUS I BBISBICHUS XapaKTEPHBIX NMPU3HAKOB
M3Y4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe HCCIIEN0BATEIbCKHE IEHCTBHUS:

BJaJ€Th OCHOBAMM METOJOB HAYYHOI'O ITIO3HAHMS BEIIECTB U XMMHYECKHUX
peaKuuii;

(opMyIHMpOBATh LEIH U 3a/1a4l UCCIIEAOBAHUS, UCIIOJIb30BATh [TOCTABJICHHBIE
U CaMOCTOATEIBbHO C(OPMYJIHPOBAHHBIE BONPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJI1 (POPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEIBHOIO IIJJAHUPOBAHMS W IPOBEICHHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUs HAOII0JaTh 32 XOIOM
npouecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTar, (HOpMyIHpOBaTh
00001IEHNS 1 BBIBObI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3yJIbTAaTOB MCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJECIAHHON padoTe;

NpuoOpeTaTh OMNBIT YUYEHHUECKON HCCIENOBATEIbCKOM M MPOEKTHOM
JESITeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a]a4, IPUMEHEHHIO Pa3IMYHbIX METOI0B
MO3HAHUS.

3) padora ¢ nndopmanuei:

OPUEHTHPOBAThCS B PA3IMYHbIX MCTOYHHMKAX HWH(POpMauuu (HAy4HO-
NomyJsipHas JUTeparypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE MOCOOUS,
pecypcbl HTepHeTa), aHanmu3upoBaTh WHMOPMALMIO PA3NUYHBIX BUAOB U (POpM
IIPE/ICTABIICHHUS], KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUYNBOCTb;



(opMyIMpOBaTh 3alpOChl U NPUMEHATH PA3JIMUYHBIE METOJbI IIPHU MOUCKE U
orOope wuH(pOpMaLKK, HEOOXOAUMOW [JIsl BBHIMOJIHEHHS YYEOHBIX 3aaau
OIIPEIICIIEHHOTO TUIIA;

MpHOOpeTaTh OIBIT HCIOJB30BaHUA WH(GOPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMaNbHYI0  (GOpMy  MPEACTABICHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

MCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPU PabOTE C XUMUUYECKON
uHpOpMalMel: MPUMEHITh MEXIIpEAMETHbIe (PHU3nUeckrue U MaTeMaTHYECKue)
3HAaKH U CUMBOJIBI, POpMyJIbl, aO0OpeBHATYPbl, HOMEHKIIATYPY;

UCIOJb30BaTh M INpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HarJsiIHOCTH.

OsJiajieHNe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1CHICTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYHIECTBY OOCYKJAa€MOW TEMBbI B XOJ€ AUAJIOTa W/WiIN
IUCKYCCUH,  BBICKa3blBaTh  HJEH, (OPMYyJIHUPOBATh CBOM  MPEIJIOKEHHUSA
OTHOCHTEIFHO BBITIOJHEHUS MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTAlUel pe3yJbTaTOB IO3HABATENIbHON AESITENbHOCTH,
HOJTyYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMM NP BBINOJIHEHUN
XUMHUYECKOTO JKCIEPUMEHTA, IPAKTHUECKONH pabOThI MO MCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEILECTB, peaau3aluu y4eOHOTro MpoeKkTa U (hOpMyIHpOBaTH BHIBOJBI
O pe3yibTaTaM NPOBEAEHHBIX HMCCIEAOBAHUN MYyTEM COIJIAaCOBAaHUS IMO3ULIUN B
X0J1e 00CYXXIeHUSI 1 0OMeHa MHCHUSIMH.

OgJajieHNe YHHBEPCAJBHBIMHI PeryJIITUBHLIMH J1eHCTBUSIMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYLIECTBISTH CBOIO IIO3HABATENIbHYIO
NesTeNIbHOCTh, OlpeAess e€ Lelu M 3aJadyd, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpUT™M JIEUCTBUN MpHU
BHIMIOJTHEHUH YYE€OHBIX M HCCIEAOBATEIbCKUX 3a/1ad, BBIOMpATh HamOolee
¢ eKTuBHBIN C€rMoco0 WX penieHuss ¢ Y4ETOM TOJNyYEeHHs] HOBBIX 3HAHUW O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JIEATEIHLHOCTH Ha OCHOBE CaMOaHAIN3a U
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIIACC

[IpenMeTHbIE pe3ysbTaThl OCBOCHMSI Kypca «OpraHuyeckass XuUMUS»
OTPaXaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHM O XHMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAY4YHOW KapTUHBI MUPA, POJIU XUMUU B TIO3HAHUU SIBJICHUN TPUPO/IBI,



B (QOpPMUPOBAaHUU MBIIUICHUS M KYJbTYpPhl JIMYHOCTH, €€ (YHKIMOHAIBHOU
rpaMOTHOCTH, HEOOXOAUMOM ISl PEHICHUs MPAKTUYECKUX 3a]a4 U SKOJOTHUYECKHU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO H IPUPOJHOM Cpeae;

BJIAJICHUE  CUCTEMOM  XHMHUYECKUX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIINE TMOHATHS (XMMHYECKUH JJIEMEHT, aTOM, JJIEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIE€KTPOOTPULATEIIBHOCTD, XUMUYECKAS
CBs3b, CTPYKTypHas (opmyna (pa3BEpHyTas W COKpAmIEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKEIET, (PYHKIIMOHATIbHAS TPYTINa, PaarKal,
U30MEpPHs, U30MEPBI, TOMOJIOTUYECKUN Psil, TOMOJIOTH, YTJIEBOAOPObI, KUCIOPOI U
a30TcojepKallue COCAUHECHUS, MOHOMED, IIOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIC COCAMHEHHUS); TEOPUU M 3aKOHBI (TEOpUSl CTPOCHUS
opranuueckux BemectB A. M. ByTiiepoBa, 3aKkOH COXpaHEHHUsI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XHMHUU; MHUPOBO33PEHUECKHE 3HAHUS,
JIe)KallMe B OCHOBE IMOHUMAaHUsA NPUYMHHOCTH M CUCTEMHOCTH XHUMHUYECKUX
ABJICHUM, (PAKTOJOTMYECKUE CBEJIEHUS O CBOMCTBaX, COCTaBe, IOJYyYEHUU U
0€30MaCHOM HCTMOJIb30BAHUM BaKHEHIIIUX OPraHWYECKUX BEIIECTB B OBITY U
MPAKTAYECKOM JIEITEIbHOCTH YEJIOBEKA,;

c(hOpPMHUPOBAHHOCTh YMEHHUM BBISBIATH XapaKTEPHbIE MPU3HAKUA TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHITHUS IIPU
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALICHUN OPTraHUYECKUX COCAUHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM MCHOJIb30BATh XUMUUYECKYI0 CHUMBOJIUKY JIJISI
COCTAaBJICHUSI MOJEKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpaIIEHHON)
dbopMysl OpraHMYeCKMX BEIIECTB W YPaBHCHUN XUMHUUYECKUX PEaKIIUH,
U3TOTABJIMBATh MOJEIU MOJIEKYJ OPraHWYECKUX BELIECTB IS WIUIFOCTPALMM HX
XMMHUYECKOT'O U IMPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHUM YyCTaHABIMBATh MPUHAJICIKHOCTh H3YYEHHBIX
OpPraHMYECKUX BEHIECTB IO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne CoeAuHEHu (yriieBOJOPOAbI, KHUCJIOPOJI U a30TCOIEpIKaIne
COEMHEHHUS, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS), JaBaTb KM Ha3BaHUS MO
cuctematuyeckoit HomeHkiarype (IUPAC), a taxxke NpUBOAWTH TPUBHAIHHBIC
Ha3BaHUS OTJIEIBHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUJIEH, alleTHJICH,
ATUJICHTJIMKOJb, TIULEpUH, (peHos, dopManbaerui, aneraablIeruj, MypaBbUHas
KHUCJIOTa, YKCYCHasl KMCJI0Ta, OJIEMHOBAsA KUCJIOTA, CTEAPUHOBASL KUCIIOTA, TJIFOKO34a,
bpykTO3a, Kpaxmal, eJUTi0103a, TIUIH);

c(hOpPMHUPOBAHHOCTh YMEHHSI ONPEACISITh BUIBI XUMUYECKOM CBSI3U B
OpTraHUYECKUX COCAMHEHUX (OJMHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHUS TPUMEHSTH IOJOKEHHUS TEOPUU CTPOEHUS
opraHnueckux BemiectB A. M. bytiepoBa 11 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT HX COCTaBa W CTPOECHHUS; 3aKOH COXPAHEHUS MacChl BEIECTB;



c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaATh COCTAB, CTPOEHUE, (PU3nYEeCKre
U XUMHUYCCKHE CBOWCTBA THUIWYHBIX TMPEACTABUTECH pa3IMYHBIX KIJIACCOB
OpraHMYECKUX BEIIEeCTB (METaH, 3TaH, dTHJICH, IPOIUJICH, alleTUJIeH, OyTanauen-1,3,
MeTunoyTaaueH-1,3, 6eH3011, METaHOJI, TAHOJI, dTHJICHTJINKOJIb, TIHIICPUH, (DEHOT,
aleTanbAeTu]], MypaBbiUHAasl U YKCYCHAsI KMCIIOTBI, TJIIOK03a, Kpaxmal, IeJUTI0I103a,
AMUHOYKCYCHAasl KHCIJIOTa), WUIIOCTPUPOBATh N€HETUYECKYIO CBSI3b MEXKIYy HUMU
YpaBHEHUSMH COOTBETCTBYIOIUX XWMHUYECKHX PEAKIUHA C HCIOIh30BaHUEM
CTPYKTYPHBIX (hOPMYII;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOJAHOTO
ChIpbs (HEDTh, MPUPOAHBIN Ta3, Yrojhb), CIOCOOBI UX MTEPEePa00TKU U MPAKTUIECKOE
IpUMEHEHUE MPOAYKTOB MepepadboTKH;

c(hOPMHUPOBAHHOCTh YMEHHUW TIPOBOJUTH BBIYUCICHHUS 110 XUMHYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA WCXOJHOTO BEIIECTBA WM NPOIYKTA
pEeaKIMK M0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM MIPOJAYKTOB PEAKIINH);

c(OPMHUPOBAHHOCTh YMEHMI BIIaJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUHU TIPH M3yUYEHUU BEIIECTB U
XUMUYECKUX SBJICHUNA (HAOJI0IeHNe, H3MEPEHHUE, SKCIIEPUMEHT, MOJICITUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKUE 3HAHUS JUIsl TPUHATHS pEHICHUN B
KOHKPETHBIX KU3HEHHBIX CHUTYallMsAX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMCHECHHUCM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJII0O/IaTh MPaBUIa MOJIb30BaHUS XUMUYECKOU
MocyIol U J1abopaTOPHBIM O0OpPYJOBAaHHUEM, a TaK)Ke MpaBwia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMHU TIO BBIMOJTHEHHUIO JTaOOpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh yMCHHUH TUTAHUPOBATH W BBITIOJHATh XWMHUYECKHM
AKCIIEPUMEHT (TIPEBPAIICHHS] OPTAHNYECKUX BEIIECTB MPY HArPEBaHUH, TIOJTyUEHUE
ATUJICHA U U3YYEHHUE €T0 CBOMCTB, KAUECTBEHHBIC PEAKIIUU OPTAHUYECKUX BEIIIECTB,
JieHaTypalys OeJIKOB MPU HArPEBaHUH, IIBETHBIE PEAKIIMHN OEIIKOB) B COOTBETCTBUU
C TMpaBWIaMU TEXHUKH O€30MACHOCTH TMpU OOpalleHHH C BEIIeCTBAMU W
Ja00paTOpHBIM  000pPYAOBaHUEM, MPEJACTABISITE PE3YJbTaThl  XUMHYECKOTO
dKCIIEpUMEHTa B (OpPME 3alKMCH YpPaBHECHUH COOTBETCTBYIOIIUX PpEAKIUH W
(dbopMyIHpOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMUYECKYIO
nH(POPMAITUIO, TIOJIy9aeMYyH0 M3 pPa3HBIX MCTOYHUKOB (CpPEACTBA MAaCCOBOM
uHpopmaiuu, IHTepHeT U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHUH  CcOOJIIOAaTh  TpaBWJIa  DKOJIOTHYECKU
1eaecoo0pa3Horo MoBEJeHUsT B OBITY M TPYJAOBOM JCSATEIBHOCTH B IEJSAX
COXpaHEHUsI CBOETO 3J0POBbS M OKpPYXKalomleld MPUPOTHON CpeIbl, 0OCO3HABATh



ONAaCHOCTh BO3JICMCTBUSI Ha JKUBBIE OPraHU3MBbI OINPEAECIEHHBIX OPraHUYECKHUX
BeIlleCTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPAILICHUS HX BPEOHOIO BO3JCHCTBUS HAa OPraHU3M
YEJI0BEKa,;

JUIsl OOYYaIOIIMXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: YMEHHE
OPUMEHSATh 3HAHUA 00 OCHOBHBIX JOCTYMHBIX METOJaX IMO3HAHUS BEUIECTB U
XMMHUYECKUX SIBJICHUN;

JUISL  CIENBbIX M CIA0OBHUIAIIMX OOYYalOIUXCS: YMEHHME UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins s 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenmeTHBIe pe3ylabTaThl OCBOCHHS Kypca «OOIas W HeopraHudecKas
XAMUS» OTPaXaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUUYECKOM  COCTaBIISAIOIICH
€CTECTBEHHO-HAYYHOU KApTUHBI MUPA, POJIA XMMHUHU B IO3HAHUHU SIBJICHUW IPUPOJIbI,
B (GOPMUPOBAHUU MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOU
rPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U IKOJIOTUYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U MIPUPOJTHOU CPEIE;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAHWUK, KOTOpas  BKIIKOYACT:
OCHOBOTIIOJIATAlONINE TOHATHSA (XMMHYCCKUN DIIEMEHT, aToM, HM30Tom, s-, pP-, d-
AJICKTPOHHBIE OpPOMTANIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCIICHUS, XUMHYECKAs CBS3b
(KoBaJIeHTHas!, MOHHAs, METAJUTMYECKasi, BOAOPOAHAs ), KpUCTAIUIMUECKAsl PEIIETKa,
TUNBl ~ XUMHYECKHUX  pPEaKIUM, PACTBOP, DJIEKTPOIUTHI, HEDIJICKTPOJIUTHI,
DJICKTPOJIUTUYECKAS JTUCCOLMAIUSA, OKHUCIHUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XUMUYECKON peakiuy, XUMHUUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON Juccoluanuu, nepuoandeckuii 3akon [[. M. Menneneena,
3aKOH COXPaHEHMSI MAacChl BEILIECTB, 3aKOH COXPAHEHUS W MPEBPAILCHUS YHEPIUU
IpU XHUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHMYECCKUM SI3bIK XHUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIME B OCHOBE NMOHUMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XUMHYECKHUX SIBJICHUH, (haKTOJOTMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MaCHOM HCIOJIb30BAHUHM BaKHEHIITUX HEOPTraHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHHOCTH YEIIOBEKA,

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIC MPU3HAKUA TOHITHM,
YCTaHaBJIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IMOHATHUS MPHU
OTNMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALICHHUII;

c(hOpMHUPOBAHHOCTh YMEHHUM HCMOJb30BaTh XUMUUYECKYH) CHUMBOJIUKY JIJISI
coctaBieHuss (HOpMyJ BEIIECTB W  ypPaBHEHUHW XMMHUYECKHX  PEaKIIMi,



cuctematudeckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
HEOPraHMYECKUX BeElIeCTB (yrapHblid ra3, YIVIEKUCIBIA Ta3, aMMHUaK, raméHas
M3BECTh, HETAMEHAS U3BECTh, MUTHEBAS CO/IA, TUPUT U IPYTHEC);

c(hOpMHUPOBAHHOCTh YMEHUN OMPEIENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJAMHEHUSAX Pa3JIMYHOIO COCTaBa, BHJ XUMHYECKOU
CBSI3U (KOBaJECHTHAs, MOHHAs, METAJUIMUECKas, BOJOPO/IHAS]) B COCIUHEHUSX, THUII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYJspHas,
WOHHAasl, METAJJINYECKast), XapaKTep Cpebl B BOJAHBIX PACTBOPAX HEOPTaHUYECKHUX
COCJIMHCHM;

c(hOpMHUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAJICKHOCTh
HEOPTraHWYECKUX BEIIECTB MO WX COCTaBYy K ONPEAEIEHHOMY KIacCy/Tpymie
COeMHEHUN (MPOCThIE BEIIECTBA — METAJJIBI U HEMETAJUIbl, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUM PaCKPBIBaTh CMBICI MEpUOUYecKoro 3akona Jl.
N. MenneneeBa u IEeMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONTYIO, 0OBSICHUTEIBHYIO
Y TIPOTHOCTHYCCKYIO (PYHKITHH;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh AJIICKTPOHHOE CTPOCHHUE
aTOMOB XHUMHYECKHX JJIeMeHTOB 1—4 mepuonoB I[lepunonuyeckoil CUCTEMBI
xuMudeckux saemeHtoB JI. M. MenjgeneeBa, HCIONb3ys MHOHATHUS «s-, P-, d-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUYECKUE YPOBHUY, OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHHSI CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M MX COCIUWHEHHU MO MepuojaM U
rpynmnam Ilepuoandeckoi cuctemsl XuMuaecKkux anemMeHToB /. 1. Menneneesa;

c(OPMHUPOBAHHOCTh YMEHUW  XapaKTepus3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHUE CBOMCTBA HEOPraHMYECKMX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
MOJITBEPXKAATh CYIIECTBOBAHHE TEHETHUECKOW CBSI3M MEXIYy HEOPTraHWYECKUMH
BEIIECTBAMHU C MTOMOIIbIO YPABHEHH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATh XUMHUYECKHE PEAKIIUU IO
pa3IMYHBIM TIpU3HAKaM (YUCIYy U COCTaBY pPEarupyroluX BEIIECTB, TEIIOBOMY
addekTy peakiuu, U3MEHCHHIO CTEIICHEH OKHCIICHHS JJICMEHTOB, OOpaTUMOCTH
peaKInu, y4acTHIO KaTaanu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIMA Pa3TUYHBIX
TUIIOB, TIOJIHBIC U COKpAIIEHHBIC YPAaBHEHUS PEaKIUii HOHHOTO OOMEHa, YUUThIBas
YCIIOBHUS, TIPU KOTOPBIX 3TH PEAKIINU UAYT J0 KOHIIA,

c(hOPMHUPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIMH, TOITBEPIKIAIOIIIEC
KaueCTBCHHBIA COCTaB pa3UYHBIX HEOPTraHWYECKUX BEIECTB, paclo3HABAThH
OTIBITHBIM TYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAaX HEOPTaHUYCCKUX
BEIIIECTB;



c(hOPMUPOBAHHOCTh YMEHUH  pacKpbiBaTh CYIIHOCTh  OKHUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABICHUS AJIEKTPOHHOrO OanaHca
ITUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOI
pEaKIMK OT Pa3IMYHbIX (PAKTOPOB; XapaKTEep CMEIIEHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latensbe);

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTePU30BaThb XHWMHUYECKHE IIPOIECCHI,
JeXKallkie B OCHOBE MPOMBIILIEHHOTO IMOJIYYEHHUSI CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKk)ke CPOPMUPOBAHHOCTH NPEJCTaBICHUNA 00 OOIIMX HAYYHBIX MPUHIHUIAX MU
AKOJIOTUYECKUX MPOOJIeMaxX XMMUYECKOTO MIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh yYMEHUN TPOBOJIUTH BBIYHCICHHUS C HCIIOJIH30BAHUEM
MIOHATHS «MacCOBasi J10JIsl BEIIECTBA B pACTBOPE», OOBEMHBIX OTHOIIECHU Ta30B MPU
XUMUYECKUX PEaKIUsIX, MacChl BEHIECTBA WIM 00bEMa Tra3oB IO H3BECTHOMY
KOJMYECTBY BEIIECTBA, Macce WU O0BEMY OJIHOTO U3 yYaCTBYIOIIUX B PEAKIUU
BEIIECTB, TEIJIOBOr0 3¢ (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl
BEIIIECTB, IPEBPAICHUS U COXPAaHEHUS SHEPTHUU;

c(hOpMHUPOBAHHOCTh YMEHUM COOIIOATh MTPaBUJia MOJIH30BAHUS XUMUYECKON
oCcCyJI0oi 1 JabopaTOpHBIM OOOpYAOBaHMEM, a TaKKe IpaBuiia OOpalieHHus C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH IO BBITOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBINOJHATh XUMHUYECKUIM
AKCIIEPUMEHT (Pa3jlo’KeHHUE MEPOKCHUIA BOJOPOAA B MPUCYTCTBHM KaTaau3aTopa,
ONpENENEHUE Cpelbl PpacTBOPOB BELIECTB C IOMOIIBIO  YHHBEPCAIBHOIO
WHINKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMUUYECKOW pEaKIIuH,
peaklMy HOHHOTO OOMEHA, KayeCTBEHHBIE peaKIuu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMSI, PEIICHUE AKCIEPUMEHTAJIbHBIX 3a/ad I0
teMam «Mertaub»y U «HeMeTtaiby) B COOTBETCTBUU C MPAaBUIAMU TEXHUKH
0€30macHOCTH TPU OOPAIIEHUU C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYIOBaHUEM,
MPENCTaBIATh PE3YJbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX peakIuii U (GOpMYyJIMPOBATh BHIBOJIBI HA OCHOBE ATUX
pE3yJIbTaTOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TOJIYy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeicTBa MacCOBOM
KOMMYHUKaIUK, MHTEpHET U Apyrux);

chOPMHUPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWiia  DKOJOTHYECKH
I[EJIECO00PA3HOTO TOBENCHUS B OBITY W TPYIOBON JEATEIHHOCTH B IIEIIAX
COXpaHEHUsl CBOErO 3/I0POBbS U OKPYKAIOIIEH MPUPOIHON Cpenbl, OCO3HABATh
OTIaCHOCTb BO3/ICUCTBUS HA KUBBIE OPTaHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHUMAS



cmbicn mokaszarens [1JIK, mosicHsaTh Ha mpumepax CroOCOObl YMCHBIICHHS |
MPEIOTBPAICHHUS HX BPESIHOTO BO3JICHCTBUS HA OPTaHU3M UYEIIOBEKa,

I 00yYarONIMXCS C OrPAaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBBS: YMCHUE
HNPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX IO3HAHUS BEHICCTB U
XUMHYCCKUX SIBJICHUN;

UL CJEMbIX W CIa0OBHIAMIMX OOYYArOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cUCTeMy oOo3HadeHui JI. bpaiins st 3anmucu XUMHYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosnunuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne i/ Konrtpoasubie | IlpakTnuyeckue
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIC
padoThI padoThI pecypest
Pa3nes 1. TeopeTrnueckne 0CHOBbI OPraHUYeCKOl XUMHUH
IIpenmer oprannueckoit xumuu. Teopus
11 CTPOEHUS OPraHUYECKUX COETMHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3nen 2. YrieBoaopoabl
2.1 [IpenenbHbIE YTIE€BOAOPOABI — AJIKAHbI 2
29 HenpenenbHble yrieBo10pO/IbI: aJIKEHBI, 6 1
QJIKaTUCHBI, AJIKUHBI
2.3 ApoMaTudecKkue yrieBo10poIbl 2
24 [TpupoaHbIe HCTOUHUKH YTIIEBOI0POIOB U 3 1
uX nepepadoTka
Hroro no pazaeny 13
Paznen 3. Kuciiopoacoaep:xamue opraHu4eckne coeiMHeHUst
3.1 Cnuptsl. @enon 3
3.2 Anbnernasl. KapOOHOBBIE KMCTOTHI. - 1
CrnosxHble 3¢upsl
3.3 VYrieBonsl 3 2




Hroro no pazneny

13

Paznen 4. A30Tc011ep>lca11me OpPraHn4eCKue COCAUNHCHUSA

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pa3aeny 3
Pa3zgea 5. BoicokoMosieKyJIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO HACOB I10 34

[TPOIT'PAMME




11 KITACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m P Kontpoasnsie | IlpakTuueckue (cpp )
NMPOrpamMMbI Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypchbl
Pa3nen 1. TeopeTruueckne 0CHOBBI XUMHH
Ctpoenue aromoB. [lepuoanyueckuii 3aKoH
11 u [lepuonnueckas cucreMa XMMUYECKUX 3
sneMenToB . 1. MenaeneeBa
12 CrtpoeHnue BemecTBa. MHOT0OOOpasue 4
' BEILECTB
13 XUMHYECKUE peaKun 6 1 1
Hroro no pazgeny 13
Pa3nen 2. Heoprannyeckasi Xumust
2.1 Mertannsl 6
2.2 Hemeransl 9 1
93 CBs13b HEOPraHUYECKUX U OPTaHUIECKUX 5
' BEIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus v :KM3Hb
3.1 XUMHS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 2 3




HOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
KoumuecTBo 4yacos DJIEeKTPOHHbIE
Ne uudposBbie
w/n Tema ypoka Beero Konrpoabsnsie | IIpakruyeckue 0BpPa30BATEIbHbIE
padoThI padoThI pecypesI
1 [Ipenmer opranndeckoi Xumuu, €€ 1
BO3HHUKHOBEHUE, Pa3BUTHUE U 3HAUECHUE
Teopus cTpoeHUs OpraHMYECKUX
2 coenurenuit A. M. bytnepoBa, € oCHOBHBIE 1 POIII
MOJIOKEHUS
[IpencraBnenue o KiaccupuKauu
3 opranuueckux Beniects. Homenknarypa 1
(cucremaTHyeckasi) U TPUBHAJIbHBIE
Ha3BaHMs OPraHUUYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTHUECKUH psifg
5 Mertan 1 3TaH — npocTenme 1
MPEJICTAaBUTENIN ATKAHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOICTBA 1
7 OTWIIEH U ITPONMIIEH — MPOCTENIINE 1 POII
IIPEJICTABUTENIN AIIKEHOB
8 [IpaxTuueckas padorta Ne 1. «[Tonyuenue 1 1
JTUJIEHA U U3YYEHHE €TO CBOWCTB
Ankanuensl. byraauen-1,3 u
9 metunoyraauen-1,3. [lomyuenue 1

CUHTETUYECKOI0 Kay4dyKa U PE3UHbI




AJIKHHBI: COCTaB U 0COOEHHOCTH CTPOEHMUS,

10 TOMOJIOTMUECKUH psit. ALETHIIEH —
MPOCTEUIINNA MTPEICTaBUTEND AIKHHOB
1 Bbruucnenus no ypaBHeHHIO XUMHUYECKOH
peakuuu
12 Apenbl: 0eH30:1 ¥ T0J1yod. TOKCUYHOCTb
apeHoB
13 ['enetnueckas cBsA3b yIiI€BOAOPO/IOB,
MPUHAUIEKAIINX K Pa3JINYHBIM KJ1accaM
[IpupoHbIE HCTOYHUKH YTIIEBOIOPOAOB:
14 NPUPOIHEIN ra3 ¥ MOMyTHBIE HEPTIHBIE POIII
rassl, He)Tb U IPOAYKTHI €€ nepepaboTKu
[IpupoHbIE HCTOYHUKH YTIIEBOIOPOAOB:
15 NPUPOIHEIN ra3 ¥ MOIyTHBIE HEPTIHBIE
rassl, He()Th ¥ IPOAYKTHI €€ nepepaboTKu
16 KontponbHas padoTa o pazaeny
«YTIneBogopoabh»
17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
MeTaHoJ U 3TaHoj. BogopoaHas cBs3b
18 MHoOroaTOMHbIE CIIUPTHI: ATUIICHTIUKOIIb U
TJIMLEPUH
19 ®DeHOIT: CTPOSHUE MOJIEKYJIBI, (PU3UIECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE
20 Anbreruasl: hopManbaerua u POLII
aneTanpaerul. ALeTOH
21 OHOOCHOBHBIE NpeieNbHbIE KApOOHOBBIE POIII

KHCJIOTBI: MypaBbUHAA U YKCYCHaA




22

[IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaH 1 OJICMHOBAasA KHUCJIOTHI, KaK
MNpEaACTAaBUTCIIN BBICIINX Kap60HOBLIX
KHUCJIOT

24

MBpl1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBHUE

25

CrnoxHbie 3(UPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIIOKHBIX

3¢upoB

26

Kupsr: Tuaponus3, npuMeHeHue,
Ouosoruueckas poJib KUpPOB

27

YTneBopl: COCTaB, KIacCUpHUKALIHS.
Baxneiimme npeIcTaBUTENN: TIII0K03a,
bpyxTO3a, caxapo3a

28

Kpaxman u nenmtosno3a kak IpupoJIHbIe
MOJIMMEPBI

29

l'onoBast koHTpOIBHAS paboTa/
Bcepoccuiickas nmpoBepounas padota. [T/A

30

OOGm1as xapakTepucTHUKa a30TCOIepPIKAIIUX
OpraHuyecKux coeauHenuii / Bcepoccuiickast
poBepoyHas paboTa

31

AMMHBI: METHJIAMHUH U aHWJINH

32

AMUHOKHUCIOTH KaK aM(pOTepHbIE
OPraHUYeCKHE COCTMHEHUS, UX
ouosoruueckoe 3Hayenue. [lenruasl. benku
KakK MPUPOJHBIE BEICOKOMOJIEKYJISIPHbIE
COETUHEHMUS




33 OcCHOBHBIE IOHATUS XUMUHU 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM
OcHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIUHEHUM. 1
[InacTmaccel, KaydyyKku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 9acoB

Bcero

KouTtpoJbHbIe
padoTsbI

IIpakTuyeckue
padoThbI

DJIeKTPOHHBbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

XUMUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Iepnoanueckuii 3akoH u [leprnognueckas
CHUCTEMa XMMUYECKUX ieMeHToB /1. 1.
MenpneneeBa, X CBSA3b C COBPEMEHHOU
TEOpUEN CTPOCHHUSI aTOMOB

POIII

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHUMUYECKHX JIEMEHTOB M X COSIUHCHHUM 110
rpyIIaM U nepuojaam. 3HauyeHue
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J1. MeHaeneeBa B
pPa3BUTUU HAYKH

POIII

Crpoenue BemiecTBa. XMMHUUYECKast CBS3b, €€
BUbI; MEXaHU3MbI 06pa3013aH1/151 KOBaﬂeHTHOfI
cBsi3u. BopopoaHas cBsi3b

POIII

BajieHTHOCTB. DJIEKTPOOTPULIATETHHOCTb.
Crenenb okucienus. Bemecra
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOECHHUS

[TonsiTHE 0 MUcnepcHBIX cuctemax. MIcTuHHBIE
Y KOJUIOMIHBIE pacTBOPBI. MaccoBas 10715
BEILIECTBA B pACTBOPE

POIII




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COEAMHEHU. [ eHeTnueckas
CBSI3b HEOPraHWYECKHUX BELIECTB, PA3TUYHBIX
KJIACCOB

POIII

Knaccudukanus XuMu4ecKkux peakuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUHU.
3aKOH COXPAHEHHUs MacChl BEIECTB; 3aKOH
COXPaHEHHUs U NIPEBPAILECHUS YHEPTUH NIPU
XUMHYECKHMX PEAKLUAX

Cxkopoctb peakunu. OOpaTUMbIe peaKIHH.
XUMHYECKOE PaBHOBECHE

10

[TpakTiueckas padota Ne 1. «Bnusiaue
pa3In4YHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIUn»

11

SJIGKTpOJII/ITI/I‘leCKaH nucconyanus. Iloastue o

BOIOpoiHOM ToKazarene (pH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OPraHUYEeCKUX U HEOPTAHUYECKHUX BEILIECTB

12

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC pCaKkuuru.

[Tonsatue 00 31eKTpOIM3€E PACIUIABOB U
pacTBOpPOB coNeit

13

KonTponbhas pabota o pazueny
«Teopernyeckre OCHOBbI XUMUM

14

Merainnel, ux nojioxenue B [lepuognyeckoit
cUCTeMe XUMUYeCcKux anementoB [1. U.
MenneneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Gu3ndecKkue cBOWCTBa
METAJIJIOB




CnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PsilL

15 HaIPsHKEHUN METaJlIOB
XUMHUYECKUE CBOMCTBA BAXKHENIIINX METAJIJIOB

16 (HaTpuii, KaJIMH, KaJIbLIUIA, MarHuu,
AIIOMHUHUI) U UX COEAMHEHUI

17 XHUMHUYECKUE CBOMCTBA XPOMA, MEAU U UX
COEIMHEHUI

18 XuMHYeCcKHe CBOMCTBA IIMHKA, JKejie3a U UX
COEIMHEHUI
[IpakTuueckas padora Ne 2. "Pemenue

19 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
«Meramib"
Hewmerannsl, ux nonoxenue B [leprnognueckoit

20 CHUCTEMEe XUMUYECKUX ieMeHnToB /[, U.
MenneneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB
®u3nyecKue CBOMCTBA HEMETAIIOB.

21 AJI0TpONHUS HEMETAIIIOB (Ha IpUMEpE
KHCTIopoJia, cephl, hocdopa u yriaepoa)

29 XHUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPBI U UX
COECTMHEHUI

93 XuMUYecKue CBOMCTBA a30Ta, hocdopa u ux
COEIMHEHUI

24 XHUMHUYECKUE CBOMCTBA yIIIE€pPO1a, KPEMHUS U
UX COCOUHEHUU

o5 [IpuMeHeHne BaxKHEHIITUX HEMETAJUIOB U UX
COEIMHEHU I

26 O00011eHre 1 cCCTeMaTH3alus 3HaHUH 110

Tteme «Hemeraniael». Beruncnenus mo




YPaBHEHUSM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

[IpakTuyeckas padora Ne 3. «Pemenue

27 DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME 1
"Hemeramibl'"»

28 Tl'onoBast koHTpONBHAS padoTa. [T/A 1

29 Heopranudeckne u opraHi4ecKre KHCIOTHI. 1
Heopranudeckune u opraHndeckre OCHOBaHUS
AmboTepHbIe HEOPTaHUIECKUE U

20 OpraHuvecKre COeMHEHNs. | eHeTnuecKast 1
CBSI3b HEOPTaHMYECKUX U OPTaHUYECKUX
BEILIECTB
Ponp xuMuu B o0ecrieyeHUY SKOJIOTHYCCKOM,

31 HSHEPreTUYECKON U MUIIEBOI O€30MaCHOCTH, 1
Pa3sBUTHU MEIULIUHBI
[IpencraBiaenust 06 0OIMMX HAYUHBIX

32 MPUHIINIIAX TPOMBIIIIEHHOTO MTOJIy4YeHUs 1
Ba)XKHEHIIINX BEIIECTB

33 YenoBek B MHUpE BEIIECTB U MaTEPUAIIOB

34 X1MHUS ¥ 310pOBbE YETIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJIACC

Kon
MPoBePSIEeMOro
pe3yjabTara

IIpoBepsiemble nMpeIMeTHbIE pPe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MIPOrpaMMbI CpeIHEro 0011ero 00pa3oBaHus

1

TeopeTnueckre OCHOBBI OPIraHUYECKON XUMHUH

11

CdopMupoBaHHOCTH MPEACTABICHUI 0 XUMUYECKOW COCTABJISIOIICH
€CTECTBCHHOHAYYHOW KapTUHBI MHpa, POJIM XUMHUU B IO3HAHUU
ABIIGHUN TPUPOAbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIBTYPHI
JTUYHOCTH, €€ (PYHKIIMOHAIBHONH TPAaMOTHOCTH, HEOOXOAMMOHW IS
peIICHUsT MPAKTUYECKUX 3a7ad M IKOJOTUYCCKH OOOCHOBAHHOTO

OTHOIIICHHUSI K CBOEMY 37I0pPOBbIO U IPUPOTHOM Cperie

1.2

Bimanenue cucTteModl XMMHMYECKHMX 3HAHUN, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraroIe HIOHSTHS (Mouekyina, BaJICHTHOCTD,
ANIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKHUCICHHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAs Macca, MOJIAPHBIM OOBEM, YIJIEPOAHBIA CKEJNET,
(yHKIMOHAJIbHAS  TpyNNa, pajuKal, H30MEpUs, HU30MEPHI,
TOMOJIOTMYECKUN PsIZl, TOMOJIOTH, YIJIEBOAOPOIBI, KHUCIOPOI- H
a30Tco/ieprKalllie COeAMHEHUs, OMOJIOTUYECKH aKTHUBHBIC BEIECTBA
(yrnmeBoabl, XKHUpbI, OEKH), MOHOMED, MTOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs); TEOPUM M 3aKOHBI (Teopus
XMMHUYECKOTO CTPOEHMs opraHmdeckux semects A.M. byrtieposa),
3aKOHOMEPHOCTH, CUMBOJIHMUYECKUI S3bIK XMMHH, (aKTOJIOTHUECKUE
CBEIECHMSI O CBOMCTBAaX, COCTaBe, MOJIYYEHUHM U O€30IacHOM
UCIOJIb30BAaHUN BAKHEHIIMX HEOPraHMYECKUX U OpPraHUYeCKHUX

BEIIECTB B OBITY U IPAKTUYECKOM IEATEIbHOCTH YeIOBEKa

13

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIITE XAPAKTCPHBIC IIPU3HAKU
HOHSITI/II\/JI, YCTaHAaBJIMBATb ux B3aMMOCBA3b, HCII0JIb30BAaTh
COOTBETCTBYIOIIHUE IMOHATUA IIPpU OINHCAHHUU COCTaBa, CTPOCHUA U

HpeBpaH_leHI/Iﬁ OpTraHHUYCCKUX COeIMHEHMI

14

c(OpPMHPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMUUYECKYIO CUMBOJIUKY
JUISL COCTABJICHHUS MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpalEHHON) (OpMyaT OpPraHMYECKUX BEIIECTB U YpaBHEHH
XUMHUYECKUX  pEaKkUud,  M3rOTaBIMBaTb  MOJEIM  MOJIEKYJ
OpraHUYECKHUX BEIIECTB JUIS WJUIIOCTPAllMU MX XHUMHUYECKOTO U

MMPOCTPAHCTBECHHOI'O CTPOCHUA




15

ChopMupoBaHHOCT YMEHHMH yCTaHABIMBATh IPHHAIJICKHOCTD
U3YYCHHBIX OPTaHWYECKHX BEIIECTB IO MX COCTaBY M CTPOCHHUIO K
onpenenéHHoMy Kiaccy (Tpynne) coeauHEeHW# (yriaeBOAOpOIbI,
KHCJIOPO/A M a30TCOJAEpIKAINe COSAUHEHHS, BHICOKOMOJIECKYIISPHBIC
COCJMHCHUS), JaBaTh WM Ha3BaHWs [0  CHUCTEMATUYECKOU

nomenkiaarype (IUPAC)

15

CdopMupoBaHHOCTb YMEHHS ONPEICISITh BUIbI XUMUYECKOW CBA3H B

OpPraHUYECKUX COCAMHEHUAX (OJMHAPHBIC U KPATHHIC)

1.6

CopMUpOBaHHOCTb YMEHUSI MPUMEHSTH: IMOJOXKEHUS TEeOpUn
CTpOeHHUs1 oprannyeckux Beuiects A.M. bBytnepoBa /i 00bsICHEHHS
3aBHCHUMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpaHCHUA MACChI BCIICCTB

yFHeBOIlopOI[LI. Kncnopoz[cozlepxcamﬂe u a30TCOACPIKAIIEC

OpPraHu4CCKueC COCANHCHUA. BLICOKOMOJ'IGKy.]'IHpHLIC COCAMHCHUA

2.1

CdopmMupoBaHHOCTh YMEHUN MPUBOAUTH TPUBUAIbHBIE HA3BAHUSA
OT/ICNIbHBIX OPTaHMYECKUX BEIIECTB (ITUJICH, MPOIUJICH, alleTHJICH,
STUJICHTIIMKOJb, TJIMLIEPUH, (eHOoI, (opMalbJIerus, ameraibIerus,
MypaBbUHAas KHCIOTa, YKCyCHas KHCIOTa, OJEUHOBas KHUCIOTa,
CTeapuHOBAsl KHUCIIOTA, TJIIOKO3a, (DPYKTO3a, Kpaxmal, IeJUII0JI03a,

TJIAIIMH)

2.2

CdopMupoBaHHOCTh yYMEHUU XapaKTEpPH30BaTh COCTaB, CTPOCHHE,
bu3NYecCKne U XUMUYECKHE CBOMCTBA TUIMYHBIX MpPEACTaBUTEICH
pa3IMYHBIX KJIacCOB OPTaHUYECKUX BeUIeCTB (METaH, 3TaH, STUJIEH,
MPOMUJIeH, ameTusieH, OyraaueH-1,3, metunOyramueHn-1,3, OeHzodn,
METaHOJI, ITAHOJI, STUJICHTJIMKOJIb, TIUIEPUH, (PEHOJI, alleTalbIeruI,
MypaBbUHAsA M YKCYCHasi KUCIOTHI, TJIFOKO3a, KpaxMaJ, LEeJUII0JI03a,

aMUHOYKCYCHasi KHCJIO0Ta)

2.3

C(I)OpMI/IpOBaHHOCTB YMCEHHA UWIHOCTPHUPOBATH I'CHCTHYCCKYIO CBA3b
MCXKAY  TUIINYHBIMU MNpeACTaBUTCIIIMHA Ppa3InYHbIX KJIaCCOB
OpTraHU4YCCKUX BCIICCTB YpaBHCHHUAMU COOTBETCTBYIOIIUX

XUMUYECKHUX PEAKIUi C UCTIOIB30BAHUEM CTPYKTYPHBIX (popmyIt

24

ChopMUpOBaHHOCT ~ YMEHHMSI ~ XapaKTepH30BaTh  HUCTOYHHMKH
YIJII€BOIOPOAHOTO CHIPbs (HEPTh, MPUPOIHBIN Ta3, Yroib), COCOOBI
UX T1epepadOTKH U MPAKTUYECKOe MPUMEHEHHE IPOJYKTOB

nepepadoTKu

XUMHS U )KU3HL. PacuéThl




3.1

ChopMupoBaHHOCT yMEHHUI BJageThb CHCTEMOW 3HaHMUA 00
OCHOBHBIX METOJ[aX HAayYHOI'O IMO3HAHMS, UCIIOJIB3YEMBIX B XUMHHU
OpY M3YYCHUU BEIIECTB W XUMHYECKHX SBICHMH (HabmromeHue,
U3MEpEeHUe,  OKCIEPUMEHT,  MOJCIMPOBAHUE),  HCIOJIH30BAThH
CHCTEMHBIE XHMMHYECKHE 3HAHUS Ui TPHHATHS pEIICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMH U HX

IMPUMCHCHUEM

3.2

CdopMupoBaHHOCTh yMEHHU COONIOAATH TPaBHWIA TOJIH30BAHUS
XUMHUYECKON MOCYAOW U JIabOpaTOpHBIM 00OPYIOBaHHEM, a TaKKe
mpaBuJia 0OpaIICHHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMHU

11O BBIITOJIHCHUIO Ha60paTOpHBIX XUMHNYCCKHUX OIIBITOB

3.3

CdopMUpOBaHHOCTH ~ YMEHUW  IUIAHUPOBATH ¥ BBITIOJHSATH
XUMHUYECKUM SKCIIEPUMEHT (TIpEeBpallleHusl OPraHMYECKUX BELECTB
IIPU HArpeBaHHUH, IIOJIY4CHHME OTUJICHA M H3y4YEHUE €r0 CBOMCTB,
Ka4eCTBECHHBIC PEAKIMU OPTraHUYeCKUX BEIIECTB, JCHATYypallus
OE€JIKOB NP HArpeBaHUM, IBETHBIC PEAKIIUU OCITKOB) B COOTBETCTBHU
C IMpaBHJIaMH TCXHUKHU 0€e3011aCHOCTH npu O6paHI€HI/II/I C BCIECTBaMUu
u 7a0OpaTOpHBIM O00OPYIOBAHHMEM; TPEACTABISITH PE3YJIbTATHI
XMMHUYECKOTO JKCIIEpUMEHTa B (GopMe 3alich  ypaBHCHHU
COOTBETCTBYIOIIUX pPEaKuii U (HOpMyTHUpPOBATh BBIBOJIBI HA OCHOBE

9TUX PE3YJIbTATOB

3.4

ChopMHpPOBAaHHOCT, ~ YMEHHUM  TPOBOJUTH  BBIUUCIEHUS  TIO
XUMHUYECKUM YPaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA HCXOMHOTO
BEIIIECTBA WJIM TPOJYKTA PEAKI[UU MO H3BECTHBIM Macce, 00BbEMY,

KOJMYCCTBY OJHOI'O M3 UCXOAHBIX BEIICCTB UJIU IPOJAYKTOB peaKIII/II/I)

35

C(i)OpMHpOBaHHOCTB y'MeHI/Iﬁ KPUTUYCCKU AHAJIM3UPOBATH
XUMHUYCCKYIO I/IH(i)OpMaLII/IIO, MMoJIy4a€Myr0 U3 pa3HbIX UCTOYHUKOB

(cpenctBa MaccoBoil nH(popMaru, cetb IHTepHET u 1pyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHHI COOJIIOAATH MpaBUiia JKOJIOTHUYECKU
11eJ1ec000pa3HOro MOBEJACHUS B OBITY M TPYAOBOM JESITEIBHOCTH B
LEIAX COXPAHEHUs CBOEr0 3J0POBbS M OKpPYXKArOIIEH MPUPOIHON
Cpelbl, OCO3HaBaTh OMACHOCTHh BO3JCWCTBUS Ha JKUBBIE OPTaHU3MBI
OTIpe/IeIEHHBIX OPraHUYECKHUX BEIECTB, TIOHUMAasi CMbICIT TIOKa3aTels
I[TAK (mpenenbHO JOMYyCTUMOW KOHIIGHTpALMH), TMOSCHATh Ha
nmpumMepax CIIOCOOBI YMCHBIICHUA W NPCAOTBPALICHUA HX BPEIHOIO

BO3)I€I\/'ICTBI/I5[ Ha OpraHus3M 4YC€JIOBCKa

11 KIIACC




Kon
MPOBEPSIEMOT0
pe3yjabTara

IIpoBepsiemble peaMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrpaMMbI CpeIHero 001ero 00pa3oBaHusd

1

TCOPCTI/I‘ICCKI/IG OCHOBBI XMMHUH

11

Bianenne cucreMod XUMHYECKMX 3HAHMM, KOTOpas BKIJIKOYACT:
OCHOBOIIOJIAralolMe TMOHATHS  (XMMMUYECKUH 3JIEMEHT, aToM,
JNIEKTPOHHAs 000JI0YKa aTtoma, S-, p-, O-3JIEKTpOHHBIE OpOMTAIH
aTOMOB, HMOH, MOJIEKYJd, BAJEHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTD,
CTCIICHb OKHUCIICHHs, XMMHUYECKas CBSI3b, MOJb, MOJIIpHas Macca,
MOJIApHBIA 00BEM, KpUCTaNIMYeCKass pemI€TKka, TUIbI XUMHYECKHX
peakuuin (OKMCIUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30- 51
SHJOTEPMHUYECKHE, PEAKLIUH MOHHOT'O OOMEHa), PacTBOp, JIEKTPOIIUTHI,
HEIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAs AMCCOLUALNS, OKHCIUTEID,
BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOM PEAKLUUH, XUMHUYECKOE
paBHOBECHE); TEOPUM M 3aKOHbI (TEOPHSl AJIEKTPOJIUTUUYECKOU
nuccounanuu, Ilepuonnueckuii 3akon JI[.MI. MenneneeBa, 3akoH
COXpPaHEHMs MacChl), 3aKOHOMEPHOCTH, CUMBOIMUYECKHH S3bIK XUMHH,
(aKTOIOTHUECKUE CBEJEHHSI O CBOWCTBAaX, COCTAaBE, MOJYYCHHU M
0€30I1aCHOM HCITI0JIb30BaHUM BaKHEUIINX HEOPraHUUECKUX BEIIECTB B

6LITy u HpaKTH‘{eCKOfI JACATCIIBHOCTH YCJIOBCKA

1.2

CdopMHpoBaHHOCTh YMEHMH BBISABIATH XapaKTEpHbIE NPU3HAKU U
B3aUMOCBA3b HM3YYEHHBIX IOHATUH, NPUMEHATH COOTBETCTBYIOILHE
MOHATUA TPU OINHCAHUM CTPOCHHUS M CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX NPEBPALLECHUN; BBIABIATh B3aUMOCBS3b XUMHUYECKUX
3HaHUHI C  TOHATHSAMH U MIpEACTaBICHUSMHU JIPYIuX

C€CTCCTBCHHOHAYYHBIX IIPCAMETOB

13

Branenve OCHOBHBIMM METOJAMH HAay4YHOTO TO3HAHHS BEIIECTB U
XUMUYECKUX SIBIEHUW (HAOJI0/IeHNe, W3MEpPEHUE, IKCIIEPUMEHT,

MOJIETTUPOBAHNE)

14

CpopMHUpPOBAaHHOCTh, YMEHUHN OMPENESATh BAJEHTHOCTh W CTEINEHb
OKHCIICHUSI XMMHUYECKUX JJIEMEHTOB B COCIUHEHUSAX PA3JIUYHOTO
COCTaBa, BHJ XUMHUYECKOW CBA3W  (KOBaJCHTHas, WOHHAas,
MeTaJUTH4ecKasi, BOJOPOIHAS) B COSAMHEHUSX, THI KPUCTAITUNICCKOM
pPEHETKU KOHKPETHOTO BeIlleCTBa (aTOMHas, MOJIEKYJsIpHasi, HOHHas,

MeTaJTHIecKast)

15

CdopmMupoBaHHOCTH YMEHHM ONpPENEsITh XapaKkTep cpebl B BOJAHBIX

pacTBOpaxX HEOPTAHUYECKUX COCTUHEHUI




1.6

ChopmupoBaHHOCTE  YMEHHUS  KIACCU(PUIIUPOBATH  XUMHYECKHE
PEaKIMH M0 Pa3IMYHbIM MPU3HAKAM (YHCITY H COCTAaBY PEarnpyHOIIX
BEIIECTB, TEIIOBOMY J(QexTy peakuuu, H3MCHCHHIO CTEIICHEH
OKHUCJICHHST ~ DJIEMEHTOB, OOpaTUMOCTH  PEAKIMH,  yYACTHIO

KaTajanu3aTopa)

1.7

ChopMUpOBaHHOCTE YMEHHM COCTaBISITH YpPaBHEHHUS PEAKIIHA
pPa3JIMYHBIX THUIOB, IOJHBIE U COKpPAUIEHHBIC YPABHEHUS PEAKLIMIA
WOHHOTO OOMEHa, yYWTbIBasl YCIOBHS, NMPU KOTOPBIX 3TU PEAKIIUHU

HIYyT 10 KOHLA

18

CdhopmupoBaHHOCTH yMEHUI IIPOBOJMTH peakuuu,
MOATBEPKIAIOLLHE KAaueCTBEHHBIN coCTaB pa3InYHBIX
HEOPraHUYECKUX BEILECTB, PACIIO3HABATh OIBITHBIM IIyTEM HOHBI,

MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEILECTB

1.9

CdopmMupoBaHHOCTH YMEHUN PACKPHIBATH CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEIIBHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THUX peaKuHﬁ

1.10

ChopmupoBaHHOCTE YMEHHIl OOBICHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKON PeaKIK OT Pa3IMYHBIX (PaKTOPOB

111

ChopMupoBaHHOCTE yMEHUN OOBSACHATH XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTHU OT BHEILIHETO BO3JICHCTBUS

(mpunnun Jle [larenne)

O6u1a51 1 HCOPraHUYCCKasA XUMU

2.1

CpopMHUpOBaHHOCTh YMEHHUN pacKpbIBaTh cMbICH [leprognyeckoro
3akoHa  JI.W. MenneneeBa u JIEMOHCTPHUPOBATh €ero

CUCTEMATHU3UPYIOIIYIO, OOBSICHUTEIbHYIO M  IPOTHOCTUYECKYIO

byHKIMN

2.2

ChopMupoBaHHOCTb ~ YMEHMH  XapaKTepU30BaThb  AIIEKTPOHHOE
CTPOCHHE aTOMOB XHMMHMUYECKHUX 3JeMEeHTOB |4 mnepuonaoB
[Tepuonnueckon CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB J.N.
MeHnieneeBa, UCTIONB3Ys MOHATHSA «S-, P-, d-2JIEKTPOHHBIE OPOUTAIINY,
«QHEPreTUYeCcKNe YpOBHUY», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB U UX COCAMHEHWMM IO IEpUOLaM U
rpynmnaM [lepuogndeckoil cucteMbl XMMHYECKUX 3JeMeHToB [

MenpeneeBa

2.3

CdopmupoBaHHOCT YMEHHI XapaKTepU30BaTh (OMUCKHIBATH) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPraHMYECKHUX  BELIECTB  Pa3TUYHBIX

KJIACCOB, IMOATBECPKAATH CYIICCTBOBAHUC T €HETUYECKOM CBSI3HU MCKIY




HCOPraHn4cCKNuMHu B€ICCTBaAMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYHOIINX XUMHUYCCKUX peaKI_II/Iﬁ

2.4

ChopMupoBaHHOCTb YMEHMH yCTaHaBIMBaTh IPUHAAJIECKHOCTh
HEOPraHUYECKUX BELIECTB 10 UX COCTaBY K ONPEACIEHHOMY KIIacCy
(rpymme) coequHeHu (IpoCThie BEIIECTBA — METAJIbl U HEMETAILIBL,

OKCH/IbI, OCHOBaHHS, KUCIIOTHI, aM(OTEPHBIE TUAPOKCHIBI, COJTH)

2.5

ChopMHPOBAHHOCTh YMEHH# HCIIOIB30BATH XUMUUECKYIO CHMBOJIHKY
JUIs  cocTaBiieHUs (OPMYJl BCIIECTB M YPaBHEHUH XUMHUCCKUX
peakiuii, cuctemaruueckyro HomeHkaarypy (IUPAC) u TpuBHaibHbIe
Ha3BaHUs OTICIbHBIX HEOPraHMYECKUX BelIeCTB (yrapHblid ras,
YIJIEKUCIIBIA ra3, aMMHaK, ramiéHas W3BeCTb, HeraiéHas H3BECTb,

MUTHEBAS COJIa, TUPUT U JAPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBONCTBA HEOPraHWYECKUX BEHISCTB  Pa3IMIHBIX
KJIACCOB, MOATBEPK/IATh CYIIECTBOBAHNE TCHETHUECKOMN CBSI3U MEXKTY
HEOPraHWYECKUMHU  BEIIECTBAMU  C  IIOMOIIBIO  YpaBHCHUIA

COOTBCTCTBYROIINX XUMHUYCCKUX peaKI_II/Iﬁ

2.7

ChopMupoBaHHOCTb ~ YMEHMM  IUIAaHUPOBaTb U BBINOJHATH
XUMHAYECKHH SKCIIEPUMEHT (pa3iokeHHEe NEepOKCHIAa BOJIOpOJA B
MPHUCYTCTBUY KAaTaIM3aToOpa, OTPEIEIIEHUE CPEIbl PACTBOPOB BELIECTB
C TOMOIIBIO YHUBEPCAIBHOTO HWHAWKATOpA, BIMSHUE PA3JINYHBIX
(akTOpOB HAa CKOPOCTb XMMHUYECKOM peakIuH, peakiy HOHHOI'O
oOMeHa, KaueCTBEHHBIE PEaKIH Ha Ccynb(ar-, KapOOHAT- U XJIOPHJI-
AQHMOHBI, HA KATHOH aMMOHWUS, PEIICHHE YKCIIEPUMEHTAIBHBIX 33134
o TeMaM «MeTtaiuib 1 «HemeTansl») B COOTBETCTBUU € ITPaBUIIAMU
TEXHUKH O€30MacHOCTH TMpH OOpalleHMH C BeIIeCTBaMH U
7a00OpaTOpPHBIM  OOOpY/JOBAHHWEM;  TPEACTABISTH  PE3YJIbTAThI
XUMHAYECKOTO JKCIEpUMEeHTa B (QOpMe 3ammucu  ypaBHEHHU
COOTBETCTBYIOLINX peakiuil U (HopMyaHpoBaTh BBIBOJBI HA OCHOBE

OTUX PE3YJILTATOB

2.8

ChopMHUpOBaHHOCT, yMEHHUH COOJMIO/IAaTh TMpaBUjia TOJH30BAHUS
XUMHAYECKON TOCY/ION M JTa0OpaTOPHBIM O0OPYTOBaHUEM, a TaKKE
MpaBujia 0OPaIEHUS C BEIECTBAMHU B COOTBETCTBUHU C MHCTPYKIIUSIMH

110 BBIIIOJIHCHUIO .]'Ia60paTOpHI)IX XUMHUYCECKHUX OIIBITOB

2.9

ChopMuUpOBaHHOCTH ~ YMEHHUH  XapaKTEPU30BaTh  XUMHYECKHE
MPOLIECCHI, JIEKAIUE B OCHOBE MPOMBIILIJIEHHOIO MOJYYEHUSI CEPHOU

KHCJIOTBI, aMMHaKa, a TaK»XKe C(I)OpMI/IpOBaHHOCTB HpeI[CTaBHeHI/Iﬁ 00

06HII/IX HAay4dYHbIX TIPUHOWIIAX W OKOJOTHYCCKUX HpO6J'IeMaX

XUMHYCCKOT'O IMTPOU3BOJCTBA




XUMHA U KU3Hb. PacuéTel

3.1

ChopMHUpPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMUU B TIO3HAHUU
SBJIGHUW TpUPOAbl, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOUW IS
pelIeHrs TMPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO

OTHONICHUS K CBOEMY 37I0POBBIO U PUPOIHOM Cpejie

3.2

CdopmupoBaHHOCTH YMEHUI KPUTHYECKH AQHAIU3UPOBATh
XUMHAYECKYI0 HH(OPMAIINIO, TOTY4aeMyl0 U3 pPa3HBIX HMCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHUKAIIMH, C€Th IHTEpHET U Apyrue)

3.3

CpopMHUpOBAaHHOCTH, YMEHHI COOMIOAATh MpPAaBHJIA SKOJOTUYECKH
11e71eco00pa3Horo TMOBEACHUSI B OBITY M TPYIOBOW JIEATEIBHOCTH B
LESIX COXPAHEHHUS CBOETO 3[0POBBbS M OKPYXKAIOLICH MPUPOIHOM

CpeIbl

34

Oco3HaBaThb ONACHOCTh BO3JEWUCTBHUS HA JKUBbIE OpPraHU3MBI
ONpeNieIEHHBIX  BEUIeCTB, IMOHMMas cMblca mnokasatens [I/IK,
MOSICHATH Ha IPUMEpPax CriocOObl YMEHBLICHUS U IPEIOTBPALLICHUS UX

BpCAHOIO BOBILGﬁCTBI/IS[ Ha OpraHu3M 4YCJIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
WCIIOb30BAHUEM TOHATHUSL «MACCOBasl JOJII BEUIECTBA B PAaCTBOPEM,
00BEMHBIX OTHOIIEHUN Ta30B NMPH XUMHUYECKUX PEAKIHSIX, MacChl
BELIECTBAa UM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00BEMY OJIHOTO M3 y4YaCTBYIOIIMX B PEaKIMU BEUIECTB,
TEIUIOBOTO 3 deKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHHUSI MaCChI

BCIICCTB, IIPCBPAIICHNA U COXPAHCHUS SHCPTHUU




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAePKAHMS

1

TeopeTnueckre OCHOBBI OPraHUYECKON XUMHUH

11

Hpez[MeT OpraHquCKOﬁ XUMHUH: €& BO3HHUKHOBCHHEC, PAa3BUTHC U 3HAYCHHEC B
IMOJIYYCHHHU HOBBIX BCIICCTB U MATCPUAJIOB. TCOPI/ISI CTPOCHUSA OPraHUYCCKUX

coenunenuit A.M. BytnepoBa, €€ 0CHOBHbIE TIOJIOKEHUS

1.2

CrtpykrypHble (QOpMYIbl OPraHMYECKUX BelecTB. ['oMonorus, u3zomepus.
XuMHU4YecKasi CBsI3b B OPraHUYECKUX COCAMHECHHSIX — OJUHAPHBIC M KPaTHbHIC

cBs3u. [IpencraBnenue o kinaccupuKai OPraHMueCKUX BEIIECTB

13

Homenknarypa opraHnueckux coeIMHEHUH (CUCTEMaTUYeCKas) U TPUBHUAIbHbIE

Ha3BaHUS BAXKHEHIIINX HpGIICTaBI/ITeJIeﬁ KJIaCCOB OPraHN4YCCKUX BCIICCTB

VYri1eBogopoibl

2.1

AJKaHbBl: COCTaB M CTPOEHUE, TI'OMOJIOTMYECKHH psija. MeraH u 3TaH —
POCTEHIINE MPEACTABUTENMN ATKAHOB: (PU3MYECKHME M XUMHUYECKUE CBOICTBa
(peakuM 3aMeIleHUs] M TOPEHMsI), HAaXOXKJIEHHE B NPUPOAE, IMOJIyYCHHE U

IMPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOCHUE, FOMOJIOTMUECKUN psf. DTWIEH U NPONHIIEH —
IpoCTeiIlNe NMPEeACTaBUTENHN AKEHOB: (PU3MYECKHE M XMMUYECKUE CBOMCTBA
(peakuM THJIPUPOBAHUS, TaJIOTEHUPOBAHUSA, TUApPATALUU, OKUCIEHUS H

HOJ'II/IMepI/BaI_[I/II/I), MOJIYYCHHUEC U [IPUMCHCHHUC

2.3

Ankanuensl: OyraameH-1,3 w mermnOyraameH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakiusi moamMepusaun). [lonydeHre CHHTETHIECKOTO

KaydyKa M pEe3UHbI

2.4

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHSI, TOMOJIOTUYECKHUH psil. ALIETUIIEH —
OPOCTEHIINKA TpeACTaBUTENb AJIKHUHOB: COCTaB, CTPOEHHE, (PU3NYECKHE U
XUMHUYECKHE  CBOWCTBa  (peakuuu  THIPUPOBAHUS, TaJOT€HUPOBAHUS,

ruaparanuu, r OpCHI/IH), MOJIYUYCHUC U IPUMCHCHUC

2.5

Apenbl. benson: coctaB, cTpoeHue, (pu3MUeCKHMe W XUMHYECKHE CBONCTBA
(peakuuy TaJOTeHUPOBAHUS W HHUTPOBAHMS), TMOJIYYCHHE U TPUMEHEHHE.
Tonyon: coctaB, cTpoeHHe, (U3MUECKHE M XUMHUYECKHE CBOMCTBa (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHUSA), MOJIyu€HUE U TpUMeHeHue. TOKCHYHOCTb
apeHoB. ['eHeTMyeckass CBSI3b MEXIY YIVIEBOAOPOJAMH, MPUHAIIEKAIUMHA K

Ppa3JIMYHbIM KJIaCCaM




2.6

[IpuponHble HMCTOYHUKM YINIEBOAOPOAOB. Ilpupoanslii ra3 W IOIyTHbIE
HedrsabIe Ta3bl. HedTh u e€ nmpoucxoxaenue. Criocodbl nepepadoTku HedTH:
NIEPErOHKA, KPEKUHI (TEpMUYECKHUI, KaTaIUTUYECKHil), nmuponu3. I[IpomyKTel
nepepaboTKu He(TH, MX IPUMEHEHHE B TPOMBIIUICHHOCTH U B ObITY. KaMeHHBII

yroJib ¥ MPOAYKTHI €ro nepepadoTKu

Kncnoponcoz[epmamne OpTraHU4Y€CKUC COCANHCHUA

3.1

[IpenenbHble ONHOATOMHBIE CIOMPTHI. METaHOA MW 3TAHOJ: CTPOEHHUE,
du3HYeCKne U XUMHUYECKHE CBOWCTBA (pEaKlMU C AKTUBHBIMH METaJUIAMU,
rajJjioreHOBOJIOPOJIaMU, TOPEHHE), MpPUMEHEHHE. BoJopoaHble CBSI3H MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOIa U 3TAaHOJIa HA OPTaHU3M YEJIOBEKA.
MHoroaromMHbie CIUPTHL. DTHICHTJIUKOJb U TIULEPUH: CTPOCHUE, (PU3ndecKue
U XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBUE CO MICJIOYHBIMH METAJUIAMU,
KAueCTBEHHAs] PEaKIMsg Ha MHOTOAaTOMHBIC CIUPTHI). [lelicTBHEe Ha OpraHU3M

YCJIOBCKA. HpI/IMeHeHI/IC rIMOCPprUHA U 3TUJIICHITIMKOJIA

3.2

denou: CTPOCHHUEC  MOJICKYJIbBI, (I)I/I3I/I‘IGCKI/IC M XHMHYECKHE CBOMCTBA.

Tokcuunocts penona. [Ilpumenenue penona

3.3

Anpaeruapl 1 KeToHbl. DopMalIbIeTH]I, alleTABIACTHI: CTPOCHHE, (PU3HUECKUE
U XHMHUYECKHE CBOMCTBA (PEaKIMM OKUCICHHWS W  BOCCTAHOBJICHHSI,

Ka4CCTBCHHBLIC peaKHI/II/I), TMOJIYUYCHHNEC U IPUMCHCHUC

3.4

OHOOCHOBHBIE TpeieNbHble KapOOHOBbIE KUCIOThl. MypaBbUHast U YKCyCHast
KHUCJIOTBI: CTpOeHue, (pU3NUecKue U XMMHUYECKHEe CBOMCTBa (CBOICTBa, oOIiue
JUIA KJacca KHUCIOT, peakuus 3TepuuKaluu), MOJTyuYeHHE U TPUMEHEHHE.
CreapuHOBas U OJEUHOBAsI KUCIOThI KaK MPEJCTaBUTENN BBICIIUX KapOOHOBBIX

KHCIOT. MbllTa KaK COJIH BBICIINX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC HeﬁCTBHG

3.5

CrnoxHbie 2QUpPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOMKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenue xxupos. buonoruueckas posib

JKUPOB

3.6

VYrieBoJbl: cocTaB, KJIacCU(PHUKAIMS YIIeBOJOB (MOHO-, AU~ U MOJIHUCAXaPHIBI).
['moko3a — mpocTedmuii MOHOcaxapui: OCOOEHHOCTH CTPOEHHUS MOJIEKYIbI,
¢usznueckue M XUMHYECKHE CBOMCTBa (B3aMMOJEHCTBHE C THUIPOKCHUIOM
menu(Il), okuciaeHue aMMuauHbIM  pacTBopoM  okcuga  cepedpa(l),
BOCCTaHOBJICHHE, OpPO’KEHHUE TIIFOKO3bI), HAXOXIEHUE B MPUPOJIE, IPUMEHEHHE,
ouonornueckas poib. DotocuHTe3. DpyKTO3a KaK M30Mep ITFOKO3bI. Kpaxman
U 1eJUTI0JI03a KaK MpUpoJHble moauMepbl. CTpoeHue Kpaxmaia U HEeJUTI0I03bI.
dusnueckue M XUMHUYECKHE CBOWCTBA Kpaxmaya (TMIpOJIM3, KaueCTBEHHAs

peakius C HOJOM)

A30TcoaepKaIe OpraHunIecKue COSTUHEHMS




4.1

AMUHOKHUCIOTH Kak aM(oTepHble opraHudeckie coeauHenus. Puznueckue u
XMMUYECKHE CBOMCTBA aMHMHOKHUCIIOT (Ha mpumMepe riuiuHa). buonorudeckoe

3HAYCHHUEC aMHWHOKHCIIOT. HCHTI/II[BI

4.2

benkn kak IpUpPOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuunas,
BTOPUYHAS M TPETUYHAsl CTPYKTypa OEIKOB. XMMHYECKHE CBOICTBAa OEIKOB:

TUAPOIU3, J€HATypalusd, KaUCCTBCHHBIC PCAKIIUH Ha OenKu

BricokoMonekynsipHble COETUHEHNS

5.1

OcCHOBHbBIC TOHSATUS XHUMHUHU BBICOKOMOJIEKYISPHBIX COEAMHEHUN: MOHOMED,
MoJIUMEpP, CTPYKTYpPHOE  3BEHO, CTENEHb MOJHUMEpU3AIlUU,  CPEIHss
MoJieKyisipHasi macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYIISPHBIX

COC,I[I/IHCHI/Iﬁ — NOJIMMEpHU3alnA U MMOJIMKOHACHCAIIA

5.2

SKCHepI/IMeHTaJ'IBHBIe MCTOJAbI H3YUCHHA BCIICCTB U HX npeBpameHI/Iﬁ:
O3HAaKOMJICHUE C o6pa3uaMH NpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH,

IJ1acTMacc, Kay4yKoB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

1

TeopeTnuecknue OCHOBbI XUMHUH

11

Xumudeckui saemMeHT. ATom. Spo atoMa, H30TOIBI. DJIEKTPOHHAs 000JI0UKa.
DHepreTuyecKre yPOBHH, MOTYPOBHUA. ATOMHBIC OpOUTAIH, S-, P-, d-3JIEMEHTHI.
Oco0eHHOCTH pacnpeeNieHus JIEKTPOHOB IO OpOUTANISIM B aTOMAaX 3JIEMEHTOB

MEPBLIX quLIpéX Nepruoaos. SHCKTpOHHaSI KOH(I)I/Il"ypaI_H/IH aTOMOB

1.2

IIepnoanueckuii 3akoH u Ilepumonnueckas cucreMa XUMHUYECKHX 3JIEMEHTOB
J.1. MenaeneeBa. CBs3b NEPUOINYECKOrO 3aK0Ha U [leproauyeckoit cuctemsl
XuMHyeckux dyeMeHToB J[.M. MenneneeBa ¢ COBpeMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOICTB XHMHUYECKUX 3JIEMEHTOB H
o0pa3yeMbIX MMM MPOCTHIX U CIOXKHBIX BEIIECTB IO TIpyNmnaM M IEpHOJaM.

3HadeHue NEpUOANYCCKOr'0 3aKOHA B pa3BUTUN HAYKH

13

CTtpoeHue BelecTBa. XHUMHYECKas CBA3b. BuIbl XHUMUYECKOW CBS3U
(koBaJleHTHasl HEMOJISIpHAs W TOJNsApHas, MOHHAs, MeTainudeckas). VOHBI:
KaTHOHBl M aHUOHBI. MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOW XMMHUYECKOM

cBs3U (OOMEHHBIN M JOHOPHO-aKIENTOpHBIN). BogoponHas cBs3b

14

BaneHTHOCTB. DeKTpoOTpUIIaTENHHOCTh. CTETIEHh OKUCIICHUS

15

BemiecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH IOCTOSIHCTBA

cocTapa BemiecTBa. THIIBI KpUCTAJUNINYCCKUX peI_I_IéTOI(. 3aBUCHMOCTH CBOMCTBA

BCIICCTB OT THIIA KpHCT&HJIH‘ICCKOfI peI_HéTKI/I. Ilonsatue o AUCTICPCHBIX
cucremax. VctuHHBIC B KOJIJIOUJTHBIC PACTBOPLI. MaccoBast gons BCIIIECTBAa B

pacTBope




1.6

Knaccudukanus HEOPraHUYeCKUX COCTUHECHMUIA. Homenknarypa

HEOPTraHUYCCKUX BCUICCTB

1.7

XUMHUYECKass  PEaKUHs. Knaccudukanus XUMHUYECKHX  pEaKuuid B
HEOPraHWYECKOM M OPraHUYeCKON XMMHUH. 3aKOH COXPaHEHHS MACChl BEIIECTB,

3aKOH COXPAaHCHUS U NIPEBpAICHUA SHEPTIUH ITPU XUMUUCCKHUX PCaKIIUAX

1.8

CkopocTb peakiuu, e€ 3aBUCUMOCTD OT Pa3InYHbIX (PAKTOPOB

1.9

OOpatumblie peakuuud. XHUMHUYECKOe paBHOBecue. DakTophl, BIUSIONINE HA

cocTosiHhe XuMHuueckoro paBHoBecus. [Ipunnun Jle [larense

1.10

OnexTponuTtnyeckas nuccormanus. CuibHble U crnadbie mekTpoautsl. Cpena
BOJHBIX PAaCTBOPOB BEIIECTB: KHUCTAs, HEUTpaibHas, Mieno4yHas. Peakuuu

HOHHOTO OOMeHa

111

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIC pCaKkunun

Heoprannueckas xumus

2.1

Hemerannsl. [Tonoxxenue Hemeramios B [lepuoanyeckoii cucreMe XUMHUECKUX
anemenToB J.M. MenneneeBa u 0COOEHHOCTH CTPOEHHUs aTOMOB. DU3nUECKUe

CBOMCTBAa HEMETAJIOB. AJ'IJ'IOTpOHI/ISI HEMCTAJIJIOB (Ha IMpUMEPE KUCTIOPO/Ja,

cepsl, Gpocdopa u yriepoaa)

2.2

XUMHUYECKUE CBOWMCTBA BAXXHECWIIMX HEMETA/UIOB (TAJOr€HOB, CEphl, a30Ta,
docdopa, yrimepoma W KpeMHHUS) U HUX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOJICO/ICPIKAIIUX KHCJIOT, BOJOPOAHBIX coeauHeHui). [lpumenenue

BaKHEHIIIMX HEMETAJIJIOB M MX COCAUHEHUM

2.3

Meramnel. [lonoxenue meramnoB B llepruonnueckol cUcTeMe XUMHMYECKHUX
anemenToB JI.M1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0UEK
aToMoB MeTayuioB. O0mme puznyeckue cBolicTBa MeTaiioB. CIIlaBbl METAJIIIOB.

3HeKTpOXHMH‘leCKI/Iﬁ pan HaHpH)KeHI/Iﬁ MCTaJlJIOB

2.4

XUMHUYECKUE CBOMCTBA Ba)KHEHIIMX METAJUIOB (HATPUM, KalWi, KaJIbIIWM,
MarHui, aJfOMUHUH, IMHK, XPOM, >KeJie30, Me/lb) U MX coeauHeHuid. Oomme

CIocoObI MOTy4YeHHs MeTasuIoB. [IpuMeHeHre MeTamioB B ObITY U TEXHUKE

2.5

T'eneTnueckas cBSI3b HCOPraHNM4YCCKUX BCUICCTB, IPUHAJJIC)KAIIUX K PA3JINYHBIM

Kj1accaM

XUMHS U KU3HD

3.1

Ponp xumum B 00ECTIEYCHUHM DKOJIOTHYECKOM, YHEPTeTUUECKOW W THUIIEBOM
0e30MacHOCTH, Pa3BUTHH MEAUIMHEI. [[OHATHE 0 HAYYHBIX METOaX TO3HAHMS

BC€IICCTB U XUMHUYCCKHUX pCaKLII/Iﬁ




[IpencraBienus 06 oOUIMX HAYYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO ITOIY4YEHUS

BaKHEHIIINX BC€IICCTB. YennoBek B MHPE BEIICCTB U MaTCpHUaAIOB: BayKHEHIIIIE

3.2 CTPOUTEINIbHbIE MaTepuajbl, KOHCTPYKIIMOHHBIE MaTe€pHallbl, KPaCKH, CTEKJIO,
KepaMHuKa, MaTepuaibl JJi 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE U
MUHEpPAJIbHBIE YI00pEHUS
XvMHS ¥ 3/10pOBbE YEJIOBEKA: IpaBWJIa HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX

3.3 IpernapaToB, IMpaBuia OE30MAaCHOTO HCIIOJIIB30BAHUS MPENapaToB OBITOBOMA

XUMHU B HOBCCI[HCBHOfI KHN3HHU




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» Xumus. 10 kimace. N'a6puensa O.C., Octpoymos U.I'., Cnaakos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocBemenney
* Xumus. 11 knace. 'a6puensn O.C., Octpoymos U.T"., Cnankos C.A.

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI IJIAA YAUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HMHTEPHET
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