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PaGouasi nporpamMma no yued0HoMy npeamety «Xumus» (0a30Bblii ypOBEHb).

ITOSICHUTEJ/IBHASA 3AIIMCKA

[TporpamMma 1o XMMHK Ha YPOBHe CpeJHero o01jero oopasoBaHust pa3paboTaHa Ha OCHOBe
®epepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoii ®efepain»,
TpeboBaHUI K pe3ysbTaTaM OCBOeHHs (heiepasbHOM 00pa30BaTe/IbHOW MPOTrPaMMbI CPeIHEro
obmiero o6pasoBanusi (POIT COO), mpexacraBieHHbIXx B DefeparbHOM TOCYJAapCTBEHHOM
obpa3oBaTenbHOM ctadzgapte COO, ¢ yuérom KoHrenuu miperno/jaBanusi yueOHOTO rpeaMeTa
«Xumusi» B 00pa3oBaTebHBIX opraHu3anusax Poccuiickoit @efeparniyu, peanr3yronx OCHOBHbIE
obpa3oBaTesibHBIE TIPOTPAMMBbI, 1 OCHOBHBIX ITOJIOKeHUM «CTpaTerv pa3BUTHSI BOCITUTAHUS B
Poccutickoit @enepauyu Ha nepuo Ao 2025 roga» (Pacriopspkenue [MpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOX0/10B K pa3paboTKe MporpaMMsl 1o XMMUH, K OTpeZie/ieHHI0 o011eli cTpaTteruu
o0yueHUsl, BOCIIUTAHUSI W Pa3BUTHsS 00YUarOIIUXCs CPeICTBAMU y4eOHOTO TipeaMeTa «XUMUsH»
asist 10-11 kaccoB Ha 6a30BOM YPOBHe COCTaBU/IM KOHLIeNTyasbHbIe ojioxeHuss T'OC COO o
B3aMMOO0OYC/IOBIEHHOCTH 1ieJIeH, COZiep>KaHusl, pe3y/IbTaTOB 00y4eHus: U TpeOOBaHUI K YPOBHIO
MOZIFOTOBKHU BbIMYCKHUKOB.

Xumnueckoe oOpa3oBaHHWe, TIOJy4yaeMOe BBLIMYCKHUKaMH  001jeoOpa3oBaTebHOMN
OpraHu3aliy, SIB/ISIETCSI HEOTheM/IeMOW YacTbl0 MX oOpa3oBaHHOCTH. OHO  CTY>KUT
3aBepIIArOIIMM 3TarioM peasiM3al[ii Ha COOTBETCTBYIOIEM eMy 0a30BOM YpDOBHE K/THOUEBBIX
L|eHHOCTeM, MPUCYILUX LIeJIOCTHOM cCUCTeMe XMMHUYeCcKoro obpa3oBaHusi. DT LIeHHOCTH KacaroTcst
T03HaHUST 3aKOHOB TIPUPOZBI, (OPMUPOBAaHUSI MUPOBO33peHUs U 00IIel Ky/IbTyphl YesloBeKa, a
TaK)Ke IKOJIOTMYeCKd 00OCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/I0POBBIO U TIPUPOJHON cpefie.
Peanmu3yercss xumuueckoe oOpa3oBaHWe OOyuarOIIMXCs Ha YPOBHE CpeJHero oO01ero
obOpa3oBaHUsI Cpe/icTBaMH yueOHOTO TpeiMeTa « XHUMHsI», COJlep>KaHre U TIOCTPOeHHe KOTOPOro
orpefiesieHbl B TIpOrpaMMe M0 XUMHUU C YUYETOM CrHelU(pUKKA HayKU XUMHUM, e6 3HaueHUs B
TI03HAaHWW TIPUPOJbI U B MaTepHajbHOM JKU3HU OOIIEeCTBa, a TakKKe C Y4éToM OOIIMX Liened u
TIPUHIUIIOB, XapaKTepPU3YIOL[UX COBPEMEHHOe COCTOSTHHMe CHUCTeMbl CpelHero o0Iiero
obpa3zoBanus B Poccutickoit defepariyu.

XUMHSI KaK 37IeMeHT CUCTeMbI eCTeCTBEHHBIX HAayK UrPaeT 0COOYI0 POJib B COBPEMEHHOU
LIMBU/IM3ALIMM, B CO3[JAaHUU HOBOW 0a3bl MaTepuasbHOW KyabTypbl. OHa BHOCHUT CBOW BKJaf B
dbopMrpoOBaHYe pallMOHA/IbLHOTO HayUYHOTO MBIII/IeHUs, B CO3/JaHUe 1[eJIOCTHOTO TIpe/|CTaB/IeHuUs
00 OKpy»KaroljeM MUpe Kak 0 eJUHCTBe MPUPO/IbI U UesioBeka, KOTopoe (OpMUpPYeTCsi B XUMUU Ha
OCHOBe TIOHMMaHHsl BelleCTBEHHOI'O0 COCTaBa OKPY’KAolllero MHpa, OCO3HaHWSI B3aWMOCBSI3U
MeXXJy CTPOeHHeM BelleCTB, UX CBOWCTBAMU U BO3MOXXHBIMU 00/1aCTSIMU ITPUMEHEeHMUS.

TecHO B3aMO/IeHCTBYSI C IPYTUMU eCTeCTBeHHbIMUA HayKaMU, XMMHUSI CTajla HeOTbeM/IeMOM
YacThl0 MUPOBOHM KY/IbTYpbl, HEOOXOJUMBIM YC/IOBUEM YCIEIIHOTO TPy/Ja W KU3HU KaXKOro
yieHa obmiectBa. CoBpeMeHHasi XMMMs KaK HayKa CO3WjlaTesibHasi, KaK HayKa BBICOKHX
TEXHOJIOTMH HarpaB/ieHa Ha pelleHde T/I00aJbHbIX TMPO0JeM YCTOMUMBOTO Pa3BUTHS
Yye/I0BeUeCTBA — ChIPbEBOM, SHEPTeTUUECKOM, TTHIIIEBOM, 9KOJIOTHUeCKOM 0e30MacHOCTH U OXPaHbI
3/]0pOBBSI.

B cooTBeTcTBMM C OOIMMM Ie/IIMA U TIPUHIUIIAMHM CpeaHero o0iero obpa3oBaHHS
cofiep>kaHue nipeamerta «Xumusi» (10—11 kacchl, 6a30BbIl ypOBeHb U3yUyeHHsl) OpUEHTHPOBaHO
TIPEUMYIIIECTBEHHO Ha OOIIeKy/IbTYPHYIO TIOATOTOBKY OOYyUaromuxcs, HeoOXOAUMYH UM JIJist
BbIpaOOTKM MMPOBO33peHUECKHUX OPUEHTHPOB, YCIEIIHOTO BK/IIOUEHUS B >KU3Hb COL[MYMa,
TIpo/io/KeHUs 00pa30BaHus B pa3/IMUHbBIX 00/1aCTSIX, He CBS3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.



CoCTaBlSIOIUMH TIpeiMeTa «XUMUs» SBSIOTCS 0a30Bble Kypchl — «OpraHudeckast
xumusi» U «O0I11ast 1 HeopraHuyeckasi XUMUsI», OCHOBHBIM KOMITOHEHTOM CO/iepKaHusi KOTOPBIX
SIBJISTFOTCSI OCHOBBI 0a30BOM HayKW: CUCTeMa 3HaHWM 110 HeOpraHW4YeCKOW XUMUH (C BK/IFOUeHHEeM
3HaHUM U3 0011]ell XUMUK) U OpraHn4Yeckor XuMurd. @opMHUpoBaHUe JAHHOW CUCTeMbl 3HaHUH TPy
W3yueHUH TipeZiMeTa obecrieurBaeT BO3MOKHOCTh PACCMOTPEHHST BCEIro MHOT000pasusi BelecTB
Ha OCHOBe O0I[UX MOHSTHH, 3aKOHOB U TEOPHUI XUMHHU.

CTpyKTypa cofiepXaHusi KypcoB — «Opranudeckast Xumusi» U «O011jasi 1 HeopraHuJeckast
XUMUs1» ChOopMHpOBaHa B MporpamMme Mo XMMHUUA Ha OCHOBe CUCT@MHOIO TMOJX0/a K M3yueHHIO
yueOHOrO MaTepuasia U OOyC/OB/ieHa WCTOPUYECKd OOOCHOBAaHHBIM pa3BUTHEM 3HAaHWM Ha
OTpe/ie/IEHHBIX TeOpeTUUYeCKMX YpOBHsAX. Tak, B Kypce OpraHMueckol XWUMWHW BelllecTBa
paccMaTpUBAlOTCSl HAa YPOBHe K/IaCCUYeCKOW TeOpUU CTPOEHUs] OpraHuyecKuX Coe/lMHeHuH, a
Takke Ha ypOBHe CTepPeOXMMMUUECKMX U 3JIEKTPOHHBIX TpeJCTaB/ieHuid O CTPOEHUU BeleCTB.
CeezieHrsi 00 W3yuyaeMbIX B KypcCe BeIlleCTBaxX /[AlOTCS B Pa3sBUTHM — OT YTJIEBOAOPOAOB [0
CJIO’KHBIX OMONOrMYecKU aKTUBHBIX COoeJuHeHHH. B Kypce opraHvuyeckod XUMHM TOIy4aroT
pa3Butve c(opMHpOBaHHBIE Ha ypPOBHe OCHOBHOTO 00iiero oOpa3oBaHWs TiepBOHaya/bHbIE
Tipe/iCTaB/IeHNs 0 XUMUUeCKOM CBsI3U, K/I1aCCU(PUKALIMOHHBIX MPU3HaKaxX BelllecTB, 3aBUCUMOCTH
CBOWCTB BeLL[eCTB OT UX CTPOEHUS], 0 XUMUUECKOM peakLvu.

[Toj, HOBBIM yrjIOM 3peHHMs B npeaMeTe «XHUMHUs» 0a30BOr0 YPOBHSI pacCMaTpHUBAETCSI
W3yueHHbIi Ha YPOBHe OCHOBHOrO 00imiero o0pa3oBaHHSI TeOpeTUYeCKWd marepuan |
¢axkToOrMUeCKre CBeJieHUsl O BelljeCTBax U XMMHUUeCKo# peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011jas ¥ HeopraHuveckKasi XUMHsi» O0yJarolUMCsl TIPeOCTaB/ISIETCS BO3MOXXHOCTh 0CO3HATh
3HaueHWe TIEPUOUYECKOTO 3aKOHA C OOILeTeOpeTUYeCKUX M METOO0JIOTHUeCKUX TO3ULIUH,
ryOke TMOHATH MCTOpUYECKOe W3MeHeHHe (YHKIMMA 3TOro 3aKoHa — OT 00oOiaroreii 1o
0OBSICHSIIOILEN 1 TIPOTHO3UPYIOLIEH.

EpuHasi cucTteMa 3HaHMM O Ba)KHEMIIIMX BeIeCcTBax, MX COCTaBe, CTPOEHUU, CBOMCTBAX U
NpUMeHeHUH, a TaK)Ke 0 XUMUUeCKUX peaklUsiX, X CYL[HOCTH U 3aKOHOMEPHOCTSIX MPOTeKaHUs
ponosiHsieTcas B Kypcax 10 w11 K/jaccoB 37emMeHTaMu  COJep)KaHWs, UMeHLUMU
Ky/IbTYPOJIOTMUECKUHA W TIPUK/IaJHOM XapakTep. OTH 3HaHWs CIIOCOOCTBYIOT TIOHUMaHUIO
B3aUMOCBSI3M XWMWUU C [JPYTMMM HayKaMM, pacKpbiBalOT €€ posib B TI03HABaTe/JIbHOM U
NIPaKTUYeCKOM [1esiTe/IbHOCTH uesioBeKa, CIOCOOCTBYIOT BOCIIMTAaHUIO YBakKeHHs K TpOLiecCy
TBOpYECTBA B 00/1aCTU TEOPUM W TIPAKTUUYECKUX TIPUIOKEHUH XWMHH, TIOMOTAlOT BBIITYyCKHHUKY
OPUEHTHUPOBATLCSI B OOL[ECTBEHHO U JTMYHOCTHO 3HAUMMBIX MpoO/ieMax, CBS3aHHBIX C XUMHEH,
KPUTHUECKU OCMBIC/IMBAaTh UH(OPMALIUIO U TIPUMEHSITh e€ [ijis TOTO0JIHeHUsI 3HaHWM, pelleHus
VHTe/UIeKTya/bHbIX U SKCIepUMEeHTa/IbHBbIX MCC/Ie[j0BaTe/IbCKUX 3a/au. B 1iesioM cofepykaHve
yueOHOTro TipeMeTa « XUMHUs» JAHHOTO YPOBHS M3yueHUsi OPUEHTHPOBAHO Ha (hopMUpOBaHUeE Y
00yuaroluXcsi MUPOBO33PEHUYECKOW OCHOBHI [I/Isi TIOHUMaHUsS (puocoCKux upei, TakKMX Kak:
MaTepHa/ibHOe eJMHCTBO HEOPTaHWYeCKOr0 M OPraHWYecKoro Mupa, 00yC/I0B/IeHHOCTb CBOWMCTB
BeIleCTB UX COCTaBOM U CTPOeHHEM, I103HAaBaeMOCTb PUPO/HBIX SIBJIEHUH My TEM SKCIIepUMeHTa U
pellieHUs] TIPOTMBOpPEUMil MeXy HOBbIMU (DaKTaMh U TeOpeTUYeCKMMU TIpeIoChlIKaMH,
OCO3HaHWe PO/ XVMHH B DEILIeHUM KOJIOTMUeCKUX TpoOsieM, a Takxke rpobsieM cOepekeHUs
SHepreTUUeCKHUX PecypCoB, ChIPbsl, CO3[,aHUsI HOBBIX TEXHOJIOTUW U MaTepuasoB.

B nyiaHe perieHusi 3a/1a4 BOCITUTaHMs1, pa3BUTHS M COLIMAIM3aLMu 00yUarouxcsi IPUHSThIe
MporpaMMoil MO XUMHMU TOAXOJAbl K OMNpeJesieHHI0 COZep)XaHWs U TIOCTPOeHUs MpeameTa
npeJlyCMaTpUBalOT (OPMHUPOBaHKE YHHBepCalbHbIX yueOHbIX JelCcTBUM, MMerolux 0Oa3oBoe
3HaueHUe [yis pa3/IMuHbIX BHU/IOB [eSTe/IbHOCTU: peIlleHus TMpobsieM, TMOWCKa, aHaau3a |
00paboTku uWHpOpPMaIMM, HeoOXOAUMBIX /s TPUOOpeTeHUsi OMbITa MPAaKTHUECKOW U
WCCIe[JOBaTe/bCKOM /leaTeTbHOCTH, 3aHMMaloI1leil Ba)KHOe MeCTO B IO3HAHWUU XUMHUH.

B mpakTHKe IpernojjaBaHusi XUMUW KakK Ha yPOBHE OCHOBHOT'O 0011iero 06pa3oBaHusi, Tak U
Ha ypOBHe cpeJHero o01ero o6pa3oBaHusi, TIPY OTIPeie/IeHUH COJiepKaTeTbHOM XapaKTepUCTUKH
Lesieli W3ydyeHHUs TpeJMeTa HarpaBJeHHWEeM T[epBOCTeleHHONW 3HAUMMOCTH TPaJULIMOHHO
npyu3HaéTcss  (GOpMHpPOBaHWE OCHOB XMMWYECKOW HaykM Kak 00/acTh  COBPEeMEHHOTO



€CTeCTBO3HAHUs, TPAKTHUECKOM JIesITe/TbHOCTH Ue/IOBeKa U KakK OZIHOT'O U3 KOMITOHEHTOB MHUPOBOH
Ky/nbTypbl. C METOJUUECKOM TOUKM 3PEHUS TaKOW TMOJXOZ K OIMpeeNeHUI0 ljeiell U3yueHus
TIpeIMeTa SIB/ISIeTCS BITOJTHE OMpaB/JaHHBIM.

CornacHO [JaHHOH TOUKe 3peHHs TJIaBHBIMHU IIeJIIMU M3yueHUs TpeaMmeTra «XvMHUs» Ha
6a3oBom ypoeHe (10 —11 K/1.) ABNSIOTCS:

* (QopMupoBaHMe CHUCTEeMbl XWUMMWUECKMX 3HAaHWW KaK BaKHeWIlleld COCTaB/stolei
€CTeCTBeHHO-HayUYHOUW KapTHWHBI MHpa, B OCHOBE KOTODOM Jie)KaT K/TFOUeBbie TTOHSTHS,
(dyHJjaMeHTa/lbHbIe 3aKOHbI MU TEOPHUM XUMWH, OCBOEHME S3bIKa HAayKH, YCBOEHUE U
MOHMMaHWe CYIIHOCTHA JOCTYIHBIX 0O0O0OIIeHNI MHPOBO33PEHUYECKOT0 XapakTepa,
03HAKOMJIEHHE C UCTOPUEel X Pa3BUTHS U CTAaHOBJIEHUS,

* ¢opmHpoBaHKe W pa3BUTHe TPe/CTaB/IeHU O HayUHBIX METO/[aX MO3HAHUS BEIIeCTB U
XUMUYECKMX PeaKIui, HeoOXOAUMBIX /il IPUOOpeTeHrsI YMeHU OpUEeHTHPOBATLCS B
MUpe BeIeCTB ¥ XMMHUECKUX SIBJIEHWH, UMEIOI[UX MEeCTO B TIPUPO/Ie, B TTPAKTHUECKOH 1
MOBCEeIHEBHOM >KU3HM;

® pa3BuUTHE YyMeHUH U CrocoOOB [1esITeTbHOCTH, CBSI3aHHBIX C HaOMOgeHrneM U
00BSICHEHUEM XUMMUECKOTO JKCIepUMEHTa, COOJIIOZIeHHeM TpaBHI  0e30racHOro
oOpalileHust ¢ BelecTBaMHu.

Hapsiiy ¢ 3TuM, cojfiepkaTesibHasi XxapaKTepUCTHKa 1iesiel U 3a[jau U3ydyeHUs rpeaMera B
TIpOTrpaMMe 110 XUMHH YTOUHeHa ¥ CKOPPEKTHUPOBAHA B COOTBETCTBUM C HOBBIMH TIPUOPUTETAMH B
cucteme cpeziHero obirero obpa3oBanusi. CerojiHs B MperojfiaBaHui XMMHU B OOJbIIENH CTereHu
OTAAETCS TIPeATIoUTeHHe MPAKTUUeCKOW KOMIIOHEHTe COZlepyKaHUst 00yJ4eHusi, OpUeHTHPOBAaHHOM
Ha TIOZITOTOBKY BBIMTYCKHMKA 0OIle00pa3oBaTe/lbHOM OpraHMW3alii, B/IaZIelOIero He Habopom
3HaHWM, a (YHKIMOHA/IBLHOW TPAaMOTHOCTBIO, TO €CTh CrocobaMu UM yMEeHUSMH AaKTUBHOTO
TIOJTyUeHUsI 3HAaHUM 1 TIPUMEHEHUS MX B peasibHOW >XU3HU /1S PeIlIeHus TIPaKTUUeCKHX 3a/iau.

B cBi3u C 3TMUM TIpU U3yueHWM TIpeaMeTa «XHUMHs» JIOMHHUDPYIOIlee 3HaueHHe
npuoOpeTaroT TakKe 18/ U 3a/Jjauu, Kak:

aflanTalyst 00yyJaronXxcs K yC/IOBUSIM TMHAMUYHO Pa3BUBAOIIETOCS MUPa, (hOPMHUPOBaHKE
WHTE/UIEKTYya/lbHO PAa3BUTOH JIMUYHOCTH, TOTOBOM K €amMo00Opa30BaHUIO, COTPYAHUYECTBY,
CAMOCTOSITE/TbHOMY TIPUHSITUIO TPAMOTHBIX PEIIeHWH B KOHKPETHBIX >XU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEII[eCTBAMU U UX [IPUMEHEHUEM;

dopmupoBaHre y OOYyYarIUXCS KI/FOUEBBIX HABBIKOB (K/THOUEBBIX KOMITETEHIIUMN),
HUMEOIIMX YHHUBEPCAIbHOE 3HaueHue [/Isi Pa3/IMUHbIX BUIOB JeSTe/TbHOCTH: pellleHus: mpobiiem,
TOMCKa, aHa/lM3a W 00paboTKM WH(OpMaruK, HeoOXOAWMBIX /i1 TPHOOPeTeHHsT OIlbITa
JesITe/TbHOCTH, KOTOpasi 3aHMMaeT Ba)KHOE MECTO B TO3HAaHWM XWMHH, a TaKXKe /Il OL|eHKH C
TO3HUI[MI 9KOJIOTHUYECKOM 6e301acHOCTH XapaKTepa BIMSHUS BEIeCTB U XUMHUUECKHX TTPOL[eCCOB
Ha OpraHM3M uejioBeKa U TIPUPOIHYIO CPefy;

pa3BUTHeE TI03HABATEbHBIX UHTEPECOB, UHTE/IJIEKTYaIbHbIX ¥ TBOPUECKUX CMOCOOHOCTEH
00yuUaroIUXCs: CHIOCOOHOCTH CaMOCTOSATEIbHO TpPUOOpeTaTh HOBbIe 3HAHWS T0 XWMHHU B
COOTBETCTBHUM C KU3HEHHBIMU MOTPEOHOCTSIMH, MCIIOIB30BaTh COBPEMEHHbIe HH(OPMAI[HOHHBIE
TeXHOJIOTHH JI/Is TIOMCKA U aHa/lM3a yueOHOU ¥ HayuHO-TIOMYJ/IIPHOM MH(MOpPMAaIMi XMMUYECKOTO
CO/IeprKaHuS;

(dbopMHpOBaHKE U pa3BUTHE Y 00yUaroIMXCs aCCOLIMaTUBHOTO U JIOTUUECKOT'O MBIIIIEHHS,
Hab/roIaTeIbHOCTH, COOpPaHHOCTH, AaKKypPaTHOCTH, KOTOpble OCO0eHHO HeoOXOJuMbI, B
YaCTHOCTH, TIPY TJIAHUPOBAHWU U TPOBEJIEHUH XUMUUECKOTO IKCIIEPUMEHTA;

BOCIUTaHKe y 00yuarommxcs yOe>k IEHHOCTH B TYMaHUCTHUECKOU HaIrlPaB/IeHHOCTH XUMUH,
€€ BA)KHOW POJIM B PpeEIIeHWM T00a/bHBIX MPOOJIEM palMOHATbHOTO MPHUPO/IONOIb30BaHuS,
TIOTIO/THEHUST YHEPTeTHUeCKUX PeCypCOB M COXPAHEHHs TPUPOJHOTO PaBHOBECHS, OCO3HAHUS
HE0OX0IUMOCTH OepeXXHOT0 OTHOIIIEHUS K IPUPO/Ie U CBOEMY 3/I0POBbIO, @ TAK)Ke MPUOOPETEHMUS
OTIbITA WCI0/Tb30BaHUS TIOJTYUeHHBIX 3HAHUU [/ TIPUHSTUS TPAMOTHBIX PeIlleHHH B CUTYaIUsX,
CBA3aHHBIX C XUMHUUYECKUMH SIBJICHUSAMHU.



B yueb6HOM T1aHe cpefiHero o0Oiero obpa3oBaHUs MpeaMeT «XUMHs» 0a30BOTO yPOBHS
BXO/IUT B COCTAaB TpeIMETHOM 00siacTh «EcTecTBeHHO-HayUHbIe TIPeIMEThI».

OO1ee 4nC/I0 YacoB, OTBEIEHHBIX AJIsT M3yUYeHUs] XMMHUM, Ha 0a30BOM ypOBHe Cpe/iHero
ob1iero obpasoBanusi, cocrasssieT 68 yacoB: B 10 knacce — 34 yaca (1 uac B Heflento), B 11 kiacce
— 34 yaca (1 yac B Hefie/no).

COJEPXAHUE OBYYEHUNSA
10 KJTIACC
OPTAHNMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOi XUMHUH

[IpeameT opraHMYeCcKOM XUMHUM: eé BOSHUKHOBEHUe, pa3BUTHE W 3HaueHue B MO0Jy4eHUn
HOBBIX BeIlleCTB U MaTepuasoB. Teopusi CTpoeHUs1 OpraHnueckux coefrHennii A. M. Bytieposa,
eé OCHOBHbIe T0/I0)KeHUsl. CTPYKTypHble (OpMyJ/ibl OpPraHMueCKMX BelllecTB. ['omoJiorus,
r3oMepusi. XMMHYecKasi CBsi3b B OpraHMUeCKUX COeJUHeHUsIX — OIMHAapHbIe U KPaTHbIE CBSI3U.

[TpencraBnenue o KiaccuuKald opraHuYecKux BelecTB. HoMeHK/1aTypa opraHu4ecKux
coeIMHeHUM (cMCcTeMaTHUeCKasl) U TpMBHUa/IbHbIe Ha3BaHUS BayKHEUIITHX TTpe/ICTaBUTe el K/1acCoB
OpraHMYeCcKHX BelecTB.

OKCIepyuMeHTa/ibHble MEeTO/bl U3yueHusl BellleCTB U WX TpeBpalljeHUi: 03HaKOMJIeHHe C
oOpa3ijaMu OpraHM4ecKuX BeIlecTB M MaTepuajaMd Ha UX OCHOBe, MOJe/TMPOBaHKEe MOJIeKY/I
OpraHWYeCKUX BeIecTB, HaOMOfeHHe U OMuCaHWe J[IeMOHCTPAIL[MOHHBIX OIBITOB II0
TIpeBpallleH1I0 OPraHWYeCcKUX Bell[eCTB MPY HarpeBaHuM (T/1aBieHre, 00yrMBaHUe U TOPeHue).

Yraeesogopoabl

AJiKaHBI: COCTaB W CTpPO€HHe, TOMOJIOTUYeCKUW psif. MeTaH U 3TaH — MPOCTeHIINe
Tipe/ICTaBUTe/N a/IKAHOB: (PU3MUeCcKUe U XMMUUecKre CBOMCTBA (peakiuu 3aMelleHUs ¥ TOPeHUs]),
Haxo’K/|eHHe B MPUPO/ie, MoJydeHre U MpUMeHeHUe.

AJTKeHbI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUI psifi. DTU/IeH U MPOMNUIeH — MpoCTellve
NpeiCTaBUTENIM aJIKEHOB: (PU3WUeCKUe W XUMUUYeCKhe CBOMCTBA (peaklyd TUApPHUPOBaHUS,
rajloreHMpOBaHusl, TUpaTaly, OKUCIeHUs U MOoIMMepUu3aliin), To/lyueHre U puMeHeHue.

Ankanvensl: OytagaueH-1,3 u MeTunOyTagueH-1,3: cTpoeHUe, Ba)KHEUIIIME XUMHUUECKHE
cBoiicTBa (peakuus nonuMepusann). [lonyyeHre CHHTETUUECKOTO KayuyKa U pe3vHbI.

AnKuHBI: COCTaB M OCOOEHHOCTH CTPOEHMs, TOMOJIOTUYECKUH psif. ALeTUleH —
MPOCTeNIINI MpeJCTaBUTe/b aTIKWHOB: COCTaB, CTPOeHUe, (U3nyeckre U XMMUUecKre CBOWCTBA
(peakuyy TUIpUPOBaHUS, raJIOreHUPOBaHUSI, THIpaTalluy, TOPeHuUs ), TIoJTyueHue U IpUMeHeHue.

Apenbl. BeH3on: cocTaB, cTpoeHHe, (u3MyecKue U XUMHUUeCKUe CBOMCTBa (peakuuu
rajioreHUpOBaHUsI M HUTPOBaHUsI), TOJiydeHUe W TpuMeHeHue. Tonyon: cocmas, cmpoeHue,
¢usuueckue u xumuueckue cgoticmea (peakyuu 2an102eHUPOBAHUSI U HUMPOBAHUSL), nNo/yueHue U
npumeHeHue. TOKCUUHOCTb apeHOB. ['eHeTWueckasi CBsi3b MeXXJy YIJIeBOJOPOAAMH,
TIPUHA/|JIe)KaIUMU K pa3/IMUHbIM K/accaM.

[TpuposHbIe UCTOUHUKHK YTJIEBOAOPOJOB. [IpUpOHEIN Ta3 U MOMyTHbIe HeTsSHbIe Ta3bl.
Hedtb 1 eé mporcxoxaenre. Criocobwl iepepaboTKy HepTH: TieperoHKa, KPeKUHT (TepMHUeCKHUH,
KaTaJMTUUeCKui), mnmpoau3. [IpoaykTel TiepepaboTKM  HedTH, HUX TPUMEHEHWe B
TIPOMBIIIJIEHHOCTU U B ObITY. KaMeHHBIH yToJib ¥ MPOAYKTHI €ro riepepaboTKy.

OKcrneprMeHTa/lbHble MeTO/Ibl U3yueHHUs BellleCTB W UX TIpeBpallleHUi: 03HaKOMJIeHUe C
obpa3iiaMu IacTMacc, KayuykoB M pe3uHbl, KosuieKiun «HedTb» U «YT0/b», MoJeMpoBaHye
MOJIEKYJ1 YIJIEBOJIOPOJIOB U TajlOreHONPOW3BOAHbBIX, TPOBEJeHNE IPAKTHUUECKOW pPabOThI:
TMoJlyuyeHre 3TUjieHa U U3ydyeHre ero CBOMCTB.

PacuétHble 3agaumn.




Bblunc/ieHusi 10 ypaBHEHWIO XWUMHUECKOW peakuuu (Macchl, 00BEMa, KOIMYeCTBa
VCXO/JHOTO BeILeCTBa U/ TIPOAYKTa PeaKL[|K 110 U3BeCTHBIM Macce, 00bEMY, KOJTMUECTBY OJJHOTO
Y3 MCXO/HbIX BellleCTB W/IU MPOJYKTOB Peakiin).

Kucopojacoaepikaijyue opraHuuecKkie coeJUHeHus

[lpenenbHble OAHOATOMHBbIE COUPTHL. MeTaHO/N W 3TaHOI: CTpOeHue, (u3nyeckue U
XUMUYEeCKre CBOMCTBA (peaklLMy C aKTUBHBIMU MeTasulaMH, rajoreHOBOZOPOZaMH, TOpeHue),
npuMeHeHre. BoziopojHbie CBSI3U MeX/y MOJIeKyJaMU CIIUPTOB. [elicTBMe MeTaHO/1a U 3TaHO/A
Ha OpraHu3M YeJioBeKa.

MHoroatomMHble CIUPTbl. JTU/IEHITIMKOIb W TJ/IMLEPUH: CTpoeHue, Gu3nueckie U
XUMUYEeCKHe CBOMCTBA (B3aUMO/IeCTBYE CO 111e/I0YHBIMUA MeTa/l/laMy, KaueCTBeHHasl peakliysi Ha
MHOT0aTOMHbIe CIUPTHI). [lelicTBMe Ha OpraHvM3M uesnoBeka. [IpuMeHeHWe TrullepUHa |
3TUJIEHTJIUKOJISI.

deHOM: CTpOeHUe MOJIeKY/Ibl, pU3nUecKre U XMMHUYeckue CBoMcTBa. TOKCMUHOCTD (heHoa.
[TpumeHeHue (eHona.

Anbperuzibl M KemoHbl. PopManbjerusl, aleTanbJeruj: CTpoeHUe, Gu3NUecKue U
XUMUYEeCKHe CBOMCTBa (peakLyu OKWUC/eHWsT W BOCCTAaHOBJIEHUs, KaueCTBEeHHbIe peaKLUH),
TMoJiyuyeHre U puMeHeHue.

O/IHOOCHOBHBIe TIpefiefibHble KapOOHOBbIE KUCIOThl. MypaBbUHasi U YKCyCHasi KUC/IOThI:
cTpoeHHe, (hu3nuecKre U XUMUUECKHe CBOMCTBA (CBOMCTBA, 0OIIMe /1/1s1 K/lacca KUC/IOT, peaKLys
TepudUKalvM), TosiyueHMe U TipuMeHeHWe. CTeapuHOBas W OJIEMHOBas KHUCJ/IOThI Kak
TIpe/ICTaBUTE/N BBICIIIUX KapOOHOBBIX KUC/IOT. Mblla KaK COJTM BBICIIMX KApOOHOBBIX KUCJIOT, UX
MotolL[ee JielicTBYe.

CnoxxHble 3GUpbI KaK MPOM3BO/IHbIE KapOOHOBBIX KUCJIOT. ['MPOIN3 C/IOKHBIX (HPOB.
Kupsl. I'naponus xxupos. [IprMeHeHKe )XUpoB. brosioruyeckast poJib KUpPOB.

YrneBoabl: cocTaB, KaacCU(UKaLus yriaeBoJoB (MOHO-, IU- U Moarcaxapu/ipl). I'iroko3a —
TIPOCTeMIINK MOHOCAXapH/: OCOOEHHOCTU CTPOEHUsI MOJIEKYJIbl, (DPU3UUecKHue U XUMHUYeCKue
cBoiicTBa (B3auMozieiicTBre ¢ Tuapokcuaom Meau(11), okucieHre aMMHUaYHbIM PaCTBOPOM OKCH/Ia
cepebpa(l), BoccTaHOBNeHHe, OpO>KeHHe TJIFOKO3bI), HaXOXK/E€HWe B TPUPOZie, TPHUMeHEeHHe,
buosiornueckast posib. otocuHTe3. PpyKTO3a KaK U30Mep ITHOKO3bI.

Kpaxman u 1entono3a Kak NMpupo/iHble rosumepbl. CTpoeHHe Kpaxmasa U Lie/UIF0/I03bl.
dusnyeckre U XMMUUeCKHe CBOMCTBA Kpaxmasa (THApPO/n3, KaueCTBeHHasi peakLiys C M0JI0M).

OKCriepuMeHTa/ibHble MeTO/IbI M3yUeHHsl BelleCTB W WX TMpeBpallleHui: TpoBejieHue,
Hab/foleHe W OMMCaHWe JIEMOHCTPALMOHHBIX OIBITOB: TOpPeHWe CITUPTOB, KadyeCTBEHHbIE
peakLyy OJHOAaTOMHBIX CITUPTOB (OKHUC/AeHHWe 3TaHoja oKcuaoMm Meau(Il)), MHOroaTOMHBIX
CIUpTOB (B3auMoOJelcTBUe rauiiepuHa C Tuapokcugom wmeau(1l)), anbaeruzioB (okucieHue
aMMHauHbIM pacTBOpoM okcuza cepedpa(l) u ruapokcuzom meau(Il), B3aumopelicTBre Kpaxmara
C MO0/I0OM), TIPOBe/IeHH e TIPAKTUUYeCKOM paboThI: CBOMCTBA PaCTBOpPa YKCYCHOM KHUC/IOTHI.

PacuétHble 3aaumn.

Bblunc/ieHusi 10 ypaBHEHWIO XUMHUECKOW peakuuu (Macchl, 00BEMa, KO/IMYeCTBa
VCXO/JHOTO BeILeCTBA U/ TIPOJYKTa PeaKL[|K 110 U3BeCTHBIM Macce, 00bEMY, KOJTMUECTBY OJJHOTO
Y3 MCXO/HBIX BellleCTB WU MPOJYKTOB Peakiin).

A3oTCopeprKalliiie opraHuuecKre coeIHeHUs.

AMHHOKHCIOTHI KaK aM(OTepHble OpraHnyeckue coeiiHeHusi. dr3nueckre U XUuMU4ecKue
CBOMCTBAa aMMHOKMCJIOT (Ha TpUMepe T/MLIMHA). bBuonoruueckoe 3HaueHWe aMHUHOKMUC/IOT.
ITerrruppl.

benky Kak TIpUpO/HbIE BBICOKOMOJEKYJ/ISIpHbIe coefiiHeHUs. I[lepBUuHasi, BTOpUYUHAs U
TpPeTWYHasi CTPyKTypa OenkOoB. XWMWUYeCcKHe CBOWCTBa OeNKOB: THUAPOJN3, [eHaTypars,
KaueCTBeHHbIe peaKLIMu Ha OesKy.

OKcrepuMeHTalbHble MeTO/Ibl M3yueHWs BeIeCTB W WX MpeBpallleHuii: Hab/rofeHne U
OTMCaHWe JIEMOHCTPAI[MOHHBIX OIBITOB: JeHaTypalysi OenKoB TIpM HarpeBaHWM, I|BETHBIE
peakiyy 6eKoB.



BbICOKOMO/IeKy/IAPHBIE COeANHeHUS

OCHOBHBIE TIOHSITUST XUMHH BBICOKOMOJIEKY/ISIDHBIX COeAVUHEHWM: MOHOMep, TOJIMMep,
CTPYKTYpPHOE 3BeHO, CTelleHb [OJMMepU3aluu, CpelHsss MoJieKy/spHasgs Macca. OCHOBHbIe
MeTO/ibl CHHTEe3a BbICOKOMOJIEKY/ISIPHBIX COeJUHEeHWU — MOJIMMepHr3aLiis U MOJTUKOH/eH Cal[usl.

OKCIepyuMeHTaibHble MEeTO/bl U3yueHusl BellleCTB U WX TpeBpalljeHUil: 03HaKOMJIeHHe C
oOpasijamu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMAcC, KayuyKoB.

MeXripeIMeTHBIE CBSI3U.

Peanu3aiusi MexxripeZJMeTHBIX CBsi3ell TPU U3yueHWU opraHudeckou xumuu B 10 kiacce
OCYI[ECTB/ISIETCSI Uepe3 WCII0/Ib30BaHUe KakK OOIMX eCTeCTBeHHO-HAYYHBIX TOHATHH, TaK M
TIOHSITUH, SIBJISIFOLLIUXCSI CUCTEMHBIMU [IJ11 OT/e/IbHbIX NIPeIMeTOB eCTeCTBEeHHO-HayUHOr 0 LIMK/Ia.

OO61me ecTecTBeHHO-HAyYHble TIOHSTHS: SIBJIeHWe, HAay4HbIA (DakT, TUIOTe3a, 3aKOH,
Teopusl, aHanu3, CUHTe3, KiaccudpuKalus, TepUoOAUUYHOCTb, HabMoZeHne, u3MepeHue,
JKCIIepUMEeHT, MO/le/IMpOBaHue.

du3srka: MaTepusi, 3Heprus, Macca, aToM, 3JIeKTPOH, MOJIeKYJ/la, SHePreTUUeCKU YPOBEHbD,
BeIIIeCTBO, Te/I0, 00BEM, arperaTHOe COCTOSIHUE Bell[eCTBa, PU3nuecKre BeJTMUMHBI U eJUHULIBI UX
V3MepeHus.

buonorusi: knetka, opraHusmM, 6uocdepa, oOMeH BelljecTB B OpraHu3Me, ()OTOCHHTE3,
OGuonoruuecKy akTUBHLIE BelllecTBa (6enKu, yrieBofbl, >KUPbl, (hePMEHTHI).

I'eorpacuisi: MUHepasibl, TOPHbIE TTOPO/Ib, TI0J/Ie3HbIe UCKOTIaeMble, TOTJIUBO, PECYPCh.

TexHonorys: NUiLeBble NPOAYKThl, OCHOBBI PAallAOHA/ILHOTO MMUTAHKUsA, MOIOLLIKE Cpe/CTBa,
JIeKapCTBeHHbIe U KOCMeTHYeCKue Tpernaparbl, MaTepuasbl U3 UCKYCCTBEHHbIX U CUHTeTUYECKUX
BOJIOKOH.

11 K/TACC
OBILIAA N1 HEOPT'TAHUYECKASA XUMUSA

TeoperuyecKue 0CHOBbI XUMHUH

XumMuueckuii 3semMeHT. AToMm. $IApo aroma, U30TOMBL. JeKTpOHHasi 000J0YKa.
OHepreTUuecKre ypoOBHH, NMOAYPOBHU. ATOMHbIe opbuTany, s-, p-, d- snemMeHTbl. OcobeHHOCTU
pacripeie/ieHusi 3/IEKTPOHOB TI0 OpPOMTAIsiIM B aTOMax 3/IEMEHTOB IE€PBBIX YETBhIPEX TE€PUO/IOB.
DneKTpoHHasi KOH(UTypalysi aTOMOB.

[Mepyoanueckuit 3akoH U [lepuoanueckasi cucTeMa XUMHYeCKUX 3jeMmeHTOB [I. U.
MeHgeneeBa. Cpsi3b MNepuoOAMYECKOT0 3akoHa W Ilepuoguueckod CUCTeMbI XUMHUECKUX
snemeHnToB /I. 1. MeHzeneeBa ¢ COBpeMeHHOW Teopuel CTpPOeHUs aTOMOB. 3aKOHOMEPHOCTU
W3MEHEeHUsI CBOMCTB XUMHUECKUX 3/IEMEHTOB U 00pa3yeMbIX UMH MPOCTBIX U CJIOXKHBIX BEIeCTB
T0 rpynnam U nepuojiaM. 3HaueHre NepruouYecKoro 3aKOHa B Pa3BUTUU HayKH.

CrpoeHue BelllecTBa. XuUMHYecKass CBs3b. Buabl XUMHUUeCKOW CBsI3M (KOBaJleHTHast
HeTIo/IsipHasi W TIOJISIPHasi, UOHHAsl, MeTa/l/inueckasi). MexaHnu3Mbl 00pa30BaHUs KOBaJeHTHOMN
XUMHUUeCKoW cBsi3u (0OMeHHBIM W [JOHOPHO-aKLeNTOPHbLIN). BogopoaHas cBsA3b. BaneHTHOCTS.
OJIeKTpPOOTpULIaTe/IbHOCTh. CTereHb OKUC/IeHUsl. VIOHbI: KaTUOHBI U aHUOHBI.

BemectBa MOJIeKy/ISIDHOTO M HEMOJIEKYJIIPHOIO CTPOeHMs. 3aKOH TOCTOSIHCTBA COCTaBa
BelllecTBa. THWIbl KPUCTA/UIMUECKUX PELIETOK. 3aBUCUMOCTb CBOMCTBa BeIeCTB OT THIA
KPUCTa/IZTMUeCKOU PeIIETKH.

[TonsiTve o pucnepcHbIX cucteMax. VICTUHHBIE M KOJIJIOWHBIE pacTBOPbL. MaccoBas o1
Bell[eCTBa B pacTBOpe.

Krnaccudukariys HeopraHuueckux coeiiHeHrid. HomeHKaTypa HeopraHnyeckux BelecTB.
['eHeTHueckast CBSI3b HEOPraHWYECKUX BELeCTB, MPHUHAAJIeKALIUX K Pa3/IMYHbIM KJ/lacCaM.

Xumunyeckasi peakiusi. Knaccudukaiusi XMMUUECKHWX peaklUil B HEOpPraHUueckoul u
OpraHMYecKOM XMMUU. 3aKOH COXPaHEeHHUs] MacChl BeIleCTB, 3aKOH COXpPaHeHUsl U MpeBpallleHus
SHePryy Mpy XUMUYEeCKUX peakLusiX.



CKOpOCTb peaklid, eé 3aBUCHUMOCTh OT pa3WyHbIX (akTopoB. ObOpaTvMbie peakiyu.
Xumuyeckoe paBHOBecue. DakTOphl, BAUSIOIIME HAa COCTOSIHME XHMHUYECKOTO0 paBHOBECHS.
[Tpynnun Jle Hlartense.

OnekTponuTuueckass auccouyaiys. CunbHble U cabble 371eKTponuThl. Cpeja BOZAHBIX
PacTBOPOB BeLLeCTB: KWC/asi, HeHTpasbHasi, 1je/04YHasl.

OKUCIUTETbHO-BOCCTAaHOBUTE TbHBIE PeaKLIUU.

OKCIepuMeHTaibHble METO/[bl M3y4YeHMs BelleCTB M WX TMpeBpallleHHi: JeMOHCTpaLys
Tabmui «[leprosuueckasi cucreMa XuMudeckux snemeHToB []. . MeHzeneeBa», u3ydyeHue
Mojlesieli  KPUCTa/UTMUeCKUX pelléToK, Hab/rofieHne ¥ OINMUCAHMEe JAeMOHCTPALIMOHHBIX U
71abopaToOpHLIX OMBITOB (pa3/ioXKeHWe IepOKCHAa BOJOpOJa B TMPUCYTCTBUM KaTaln3aTopa,
orpefieJieHHe Cpe/ibl PaCTBOPOB BeIeCTB C MOMOILbI0 YHUBEpPCATbHOIO WUHAWKATOPA, peaklyu
MOHHOrO 0oOMeHa), TMpoBejileHHe TpaKTU4YecKoi paboTbl «BiusiHMe pas3inyHbIX (aKTOPOB Ha
CKOPOCTb XUMHUYECKOW pPeakiim».

PacuétHbie 3aaumn.

PacuéTtbl o ypaBHeHUSIM XUMUUECKUX peakLiii, B TOM YMC/ie TEpMOXUMHUYECKHe PacyéThl,
PacuéThl C UCTIOTH30BaHUEM TOHSTHSI «MaCCOBasi 10Jisl BEI[eCTBay.

Heopranunueckas xumms

Hemetannbl. [TosioxkeHue HemeTanioB B [lepuoiuueckoli cucteMe XUMUUECKUX 3/1IEMEHTOB
IO. N. MeHgeneeBa U 0CcOOEHHOCTH CTPOEHHUsI aTOMOB. PHU3MUECKHE CBOMCTBA HEMETAJUIOB.
Annotponusi HeMeTas/uI0B (Ha TIpUMepe KMCI0po/a, cepsl, (hochopa u yrieposa).

XyUMHUUeCKHe CBOWCTBa Ba)KHEMIIIMX HeMeTasuioB (TajloreHOB, cepbl, a30Ta, (ocdopa,
yraepo/ia U KpeMHUsI) U UX CoeIuHeHuH (OKCU/I0B, KUCIOPO/COeprKalliuX KUCIO0T, BOAOPOAHBIX
coeJuHeHUN).

[TpuMeHeHNe BayKHEMIIIMX HEMETasVIOB U UX COeUHEHUM.

Metannbl. I[TonokeHne MeTtasnnoB B [leprofiueckoi crucTeMe XUMUUYECKUX 3/1eMeHTOB /1.
U. MenpeneeBa. Oco6eHHOCTH CTPOeHUs 3/1eKTPOHHBIX 000/104eK aToMOB MeTtasioB. Obiiue
¢du3uyeckre cBoiicTBa MeTasuioB. CIijlaBbl MeTasuIOB. DIEKTPOXUMUUYECKUM Psifi HaNpsDKeHUH
MeTasl/IoB.

XyUMHUUeCKHe CBOMCTBA Ba)KHEWIIIUX MeTa/uioB (HATpUM, Kanui, Ka/bLiMi, MarHWM,
aJIFOMHHUM, LIUHK, XPOM, KeJie30, Me/ib) U UX COeJMHEeHUM.

OO61me criocoObI TIOy4YeHUst MeTasuioB. [IprMeHeHVe MeTasIOB B OBITY U TEXHUKe.

OKCcriepuMeHTa/ibHble MeTO/bl M3yUeHHs BelleCTB W WX TMpeBpallleHui: u3ydyeHue
KOJIJIeKIMU «MeTaslyibl U CTUIaBbl», 00pa3lj0B HEMETasl/IOB, pPellleHre SKCIIepPUMEeHTa/IbHBIX 3a/1ay,
HaO/IFoIeHe M OINMMCAHHE JIeMOHCTPAIMOHHBIX W 1ab0paTOPHBIX OMBITOB (B3aUMOZEHCTBHE
TU/IPOKCH/IA a/TFOMUHKSL C PACTBOPAMU KHUCJ/IOT U 1le/iouei, KaueCTBeHHbIe peaki[Mi Ha KaTUOHBI
MeTaJljioB).

PacuéTtHbie 3aaum.

Pacuétbl Macchl BelljeCcTBa UM 06bEMa ra30oB 10 U3BECTHOMY KOJINUECTBY BeIlleCTBa, Macce
W 00bEMY OJJHOTO U3 YUaCTBYIOIIUX B PeaKI[MH BellleCTB, PACUEThl Macchl (00bEMa, KOIMUYeCcTBa
Bell[eCTBa) MPO/IYKTOB peaKLuu, eC/I OJHO U3 Bell[eCTB UMeeT MPUMeCH.

XuMMA U )KU3Hb

Posib xvMMuM B 00€CIieUeHHu 9KOJI0TMUECKOM, SHEPTeTUUECKOM U THIeBOM 0e30MacHOCTH,
pa3BUTHU MeULMHbL. [ToHATHe 0 HayUHBIX METO/AaX MO3HAHUS Bell[eCTB U XUMUUEeCKUX peaKLUil.

[TpencraBneHus 06 001X HAYYHBIX TIPUHLIMATIAX TIPOMBIIIIIEHHOTO TI0/TyUeHHsT BayKHEHIITX
BeIL[eCTB.

YesioBeK B MHpe BeIeCTB M MaTepyasioB: BaKHEHIIMe CTPOUTe/IbHbIe MaTepuallbl,
KOHCTPYKLIMOHHbIe MaTepuasbl, KPackKu, CTeK/0, KepaMHKa, MaTepuasbl [Jis 37eKTPOHUKH,
HaHOMaTepHasibl, OpraHUUeCKHe U MUHepasibHbIe Y100peHusl.

XuMusi 4 3[0pOBbe YeslOBeKa: IpaBW/a MCIOIb30BaHUs JeKapCTBEHHBbIX Ipernaparos,
npaBu/ia 6e301acHOr0 MCIT0/Ib30BaHMsI TTPErapaToB ObLITOBOM XMMHUM B TTOBCEJHEBHOM >KU3HU.

MeXripeIMeTHbIE CBSI3U.



Peanu3aiysi MeXXIIpeIMETHBIX CBsI3eid MPU U3yueHUH 0011[el ¥ HeopraHMuecKou Xumun B 11
KJlacce OCYIIeCTBIISIETCS Uepe3 UCII0/Ib30BaHHUe KaK 00I[UX eCTeCTBeHHO-HAayUHbIX TOHSATHM, TaK U
TIOHSITUM, SIBJISTFOLUXCSI CUCTEMHBIMU /17151 OTJ|e/IbHBIX NPeIMETOB eCTeCTBEHHO-HAayUHOTr'0 LIUK/IA.

OO0111e ecTecTBEHHO-HayuUHble TIOHSATHS: Hay4YHbIi (DaKT, TUTIOTe3a, 3aKOH, TeOPUsl, aHaJIu3,
CMHTe3, KiaaccubuKalus, TepUOAUYHOCTh, HaOJIOZIeHne, SKCIIePUMEHT, MO/Ie/TMPOBaHue,
v3MepeHue, siBJieHue.

dusuKa: MaTepusi, SHEpPrusi, Macca, aTOM, 3JIeKTPOH, TNPOTOH, HEWTPOH, WOH, U30TOII,
PaJiJM0aKTUBHOCTb, MOJIEKYyJ/a, SHepreTUUeckuii ypoBeHb, BeIleCTBO, Teso, 00bEM, arperaTHoe
COCTOSTHUE Bell[eCTBa, pU3nyeckre BeJIMUMHbI U eJUHULbI UX U3MepPeHHs, CKOPOCTb.

Buonorusi: KieTka, OpraHu3M, 3KOCHMCTeMa, Owocdepa, Makpo- W MHUKPO3JIEMEHTHI,
BHUTaMUHBI, 0OMeH BeIl|eCTB B OpraHU3Me.

['eorpadusi: MUHepaJibl, TOpPHbIE TTOPO/ibl, T0JIe3HbIe HCKOTIaeMble, TOTUIMBO, PeCyPCh.

TexHOMOrus: XMMUUecKast TPOMBILLLIEHHOCTh, MeTaslTyprusi, MPOMU3BO/[CTBO CTPOUTEIbHBIX

MaTepuasoB, CeNbCKOXO35IUCTBEHHOe  TPOM3BO/CTBO,  THIIeBas  IPOMBIIIEHHOCTb,
dapmalieBTUUeCKass ~ TMPOMBIILJIEHHOCTb,  TIPOM3BOACTBO  KOCMETHYECKMX  Iperaparos,
TIPOU3BOZCTBO KOHCTPYKLIMOHHBIX MaTrepuasoB, 3/1eKTPOHHas MPOMBIIITIEHHOCTb,
HaHOTEXHOJIOTUH.

IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHSA IIPOI'PAMMBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JINHHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycraHaBnvBaeT TpeOOBaHMSI K pe3y/bTaTaM OCBOEHHUs O0YYaroIMMUCS
TporpaMM CpefiHero o0iiero obpa3oBaHust (JINYHOCTHBIM, MeTalpeAMeTHbIM U TIPeMETHBIM).
HayuHo-MeTo/iMueCcKOil OCHOBOM [s1 pa3pabOTKM TJIaHUPYEeMbIX pe3y/bTaTOB OCBOEHUs
TIpOTrpaMM cpeZiHero o01mero oo6pa3oBaHUs SBJISIETCS CUCTEMHO-ZeATeTbHOCTHBINA TIOXO/I.

B COOTBeTCTBHMM C CHUCTEMHO-/IeATeTbHOCTHBIM TIOAXOJJOM B CTPYKTYpe JIMUHOCTHBIX
pe3y/IbTaTOB OCBOEHHS TTpeiMeTa « XMMHUsi» Ha YPOBHe CpeiHero o01ero 00pa3oBaHus BbI/e/I€HbI
CJlefiyIolye COCTaBJISIIOLIMe:

0CO3HaHMEe OOYYarOIIUMUCS POCCHUHCKOW TPaXKAAHCKOW HIEHTHUUHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITE/TLHOCTU U CAMOOIIpe/ie/ieHHI0;

Ha/Inyrie MOTUBALMU K 00yUueHHIo;

1|eJIeHarpaB/IeHHOe Pa3BUTHE BHYTPEHHUX YOEXXIEeHWIH JIMYHOCTU Ha OCHOBE KI/THOUEBBIX
L[eHHOCTel ¥ UCTOPUUECKUX TPaZuLui 6a30BOM HayKU XMW,

TOTOBHOCTb U CIOCOOHOCTb OOYYaroIUXCsi PYKOBO/ICTBOBAThCS B CBOEW [1€SIT€TbHOCTH
L[EHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKaMH, TPUCYLIUMM L[€JIOCTHOM CHUCTeMe XHWMHYeCcKOro
obpa3oBaHus;

Ha/Inyue TPABOCO3HAHUS 3KOJOTUYECKOW KYJbTypbl M CIOCOOHOCTH CTaBUTh LeIM U
CTPOUTD KW3HEHHBIEe TI/IaHbl.

JINUHOCTHBIE Pe3y/IbTaThl 0CBOEHHUS MPeIMeTa « XUMHUSI» JOCTUTAIOTCS B eIMHCTBe YueOHOU
Y BOCTIMTATeTbHOU [JIeSITeTbHOCTU B COOTBETCTBUM C TYMaHUCTUUECKUMH, COLIMOKY/IbTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMHU 1[€HHOCTSIMA W WJeajlaMi POCCHUHCKOTO T'Da)kKIaHCKOTO OOIecTBa,
NIPUHSATBIMU B 0OOIL[eCTBE HOpPMaMH M TIpaBU/IaMU TIOBEJEHUs, CIIOCOOCTBYIOIIMMHU TIpOLieccam
CaMOTIO3HAHUsI, CAMOPA3BUTHSI ¥ HDaBCTBEHHOTO CTAHOBJIEHHST IMYHOCTUA 00yUaroIIuXCsl.

JIMUHOCTHBIE pe3y/bTaThl OCBOEHUS MpeaMeTa «XUMHUs» OTPakaloT COPMHUPOBAHHOCTH
OTTbITa M03HABATETbHOM ¥ TIPAaKTUUeCKOU /IesTe/IbHOCTH 00yUaroIIUXCs 0 Peai3ariiy MPUHSATHIX
B 00I1leCTBe LIeHHOCTeH, B TOM UKC/ie B YaCTU:

1) rpa)KJaHCKOr0 BOCITUTAHUS:

0CO3HaHUs1 00YYarOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX TIPaB U 00s3aHHOCTEH, YBa)keHUs K
3aKOHY U MPaBOMOPSIAKY;



TIpe/ICTaB/IeHUsT O COL[MA/IbHBIX HOPMaxX WM TPaBU/aX MEX/JIMYHOCTHBIX OTHOIIEHWH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU [IesITeJTbHOCTH TIPY CO3IaHWH Y4eOHBIX TIPOEKTOB,
pellieHny yueOHbIX U TT03HaBaTe/IbHBIX 3a/1a4, BBIMOTHEHUM XMMUUYECKUX KCIIEPUMEHTOB;

CTIIOCOOHOCTH MIOHUMATh Y TIPUHUMATh MOTHBBI, HAMEPEHHsI, JIOTUKY U apryMeHThI APYTUX
TIPY aHaJ/IM3e pa3/InYHBIX BUZOB YUeOHOU AeATe/TbHOCTY;

2) NaTPUOTHYECKOT'0 BOCIIUTAHUS:

L|eHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY W HAy4yHOMY HacC/eJui0 OTeyeCTBeHHOMN
XVMUHY,

yBa)KeHUs1 K TIPOLIeCCY TBOpUYECTBa B 00/IaCTU TEOPUM YW TIPAKTHUECKOTO TPHUMeHEeHHs
XUMWHW, OCO3HAHHUSI TOTO, UTO AOCTVDKEHWS HAayKH eCTh pe3yJ/bTaT [JIMTe/IbHBbIX HaOJIojeHnH,
KPOTIOT/IUBBIX 3KCTIePUMEHTA/IbHBIX TIOUCKOB, TIOCTOSTHHOTO TPY/ja YUEHBIX U TPAKTHKOB,;

WHTEepeca W TI03HABaTe/JbHBIX MOTHMBOB B TIOJIyUeHHWM W TIOCTEJYIOL[eM aHau3e
vH(bOpMaLMH O TIePe/OBBIX AOCTH)KEHHSIX COBPEMEHHON 0TeueCTBeHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

HPaBCTBEHHOT'O CO3HAHUs, STUUECKOTO TIOBeIeHMUSI;

CTIIOCOOHOCTH OLIEHHWBATh CUTYAL[|H, CBSI3aHHBIE C XUMUYeCKUMU SIBJIEHUSIMH, Y TIPUHAMATh
OCO3HAaHHbBIe pellleHus], OpUEeHTUPYSICh Ha MOpa/TbHO-HPABCTBEHHbIe HOPMbI U [JeHHOCTH;

TOTOBHOCTH OL|eHMBATh CBOE TOBEeIeHHe W TIOCTYIIKA CBOUX TOBapUIIed C TTO3ULIM
HPABCTBEHHBIX U TTPABOBBIX HOPM M OCO3HaHHe TI0C/IeICTBUM ITUX TTOCTYITKOB,;

4) popMupoBaHuUsi Ky/JIbTYPbI 30POBbSI:

TIOHUMaHUs 1[eHHOCTel 370poBoro u 0Oe3omacHoro obpa3a >KW3HW, HeoOXOAUMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (hHM3UUeCKOMY U IICUXUUYECKOMY 3/]0POBbIO;

cobmoieHyst TipaBusl Ge30racHOroO oOpallieHUsi C BeljecTBaMU B ObITY, TTOBCeHEBHOM
JKU3HH U B TPY/I0BOH [1eSITe/IbHOCTH;

TOHUMAaHUsI 1IeHHOCTH TIPaBWI WHAWBUAYaJbHOTO W KOJ/UIEKTMBHOTO 0e30MmacHOro
TIOBeJIeHUsI B CUTYAIUsIX, YTPOXKAIOIUX 3/J0POBBIO U >KU3HU JTHO/IeH;

OCO3HAHUS TIOC/IEZICTBUM U HETIPUSTUSI BPeJHBIX TPUBbIYEK (yroTpeb/ieHusl ajKoroJis,
HapKOTHKOB, KypeHHs);

5) TPy/|0BOr'0 BOCIIUTAHUSA:

KOMMYHHKaTUBHOM KOMITETEHTHOCTH B y4eOHO-MCC/e/[0BaTeIbCKON  /1esiTe/IbHOCTH,
00111eCTBEHHO T10JIe3HOM, TBOPUECKOU U IPYTUX BU/AX JesITe/TbHOCTH;

YCTaHOBKM HA aKTWBHOE Yy4YaCTHe B peIIeHWH TMPaKTHUeCKUX 3a/ad COLMaIbHOMN
HarpaB/IeHHOCTH (B paMKaX CBOEero Kjacca, LIKOJIbI);

WHTepeca K TMPaKTUUeCKOMYy WM3Y4YeHHI0 Tpodeccuid pa3/iiyHOro pojia, B TOM UHC/Ie Ha
OCHOBe TIPYMeHeHUs TIPeJMeTHBIX 3HAHUM 10 XUMUU;

YBa)KeHUsI K TPYAY, JIIOJSM TPYZA U pe3ysibTaTaM TPY/I0BOM /IeATeIbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MH/IMBU/IyaJIbHOM TpaeKTopur 06pa3oBaHusi, Oyayiei
npodeccry U peann3aldi COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JINYHOCTHBIX UHTEPECOB,
CIoCoOHOCTeN K XUMHU, UHTEPECOB 1 TIOTPeOHOCTel 0011[ecTBa;

6) 3K0/I0rHuecKoro BOCIIUTAHNA:

9KO0JIOTUUeCKH 1iesiec000pa3HOro OTHOLIEHHUs K MPUPO/ie, KaK UCTOUHUKY CYIeCTBOBaHUS
>KU3HU Ha 3emJie;

TIOHUMaHUs 17100a/IbHOTO XapaKTepa 3KOJ0TMYeCcKUX Tpo6sieM, BUSHUS SKOHOMUYECKUX
TIPOLIECCOB Ha COCTOSTHHE TIPUPOHOU U COL[MaTbHOM CpeJibl;

0CO3HaHUsI HeOOXOJUMOCTU UCII0/Ib30BaHUsI JOCTH)KEHUM XUMUU [i/isl pPellieHus] BOITPOCOB
PaLMOHAIBHOTO MPUPO/IOTIO/Ib30BaHUS;

aKTUBHOTO HETIPUSTUSI AeUCTBUM, MPUHOCSILIMX BpeJ OKpYy)Karollleil TpUPOJHOU cpefe,
YMeHHsI TIPOTHO3UPOBATh HeO/IaronpusiTHbIe SKOJIOTHYeCKUe TOC/IeCTBUS MpeATTPUHAMaeMbIX
JleMICTBUI U Npe/loTBpaLLaTh UX;



Ha/IMYUs PA3BUTOTO HSKOJIOTUYECKOTO MBILIUIEHUS, JKOJIOTUYECKOM KY/IbTYphl, OIbITa
JesiTeIbHOCTU ~ 9KOJIOTUUEeCKOW  HarpaB/IeHHOCTH, YMEHHUSI PYKOBOJACTBOBATbCS WMHU B
TI03HaBaTeIbHOW, KOMMYHUKAaTUBHOM W COIMAIbHOMN TIPAaKTHKE, CIIOCOOHOCTA Y YMEHUSI aKTUBHO
TIPOTUBOCTOSITh UJIE0JIOTHU XeMO(OOHH;

7) HeHHOCTH HayYHOT'0 NO3HAHHUS:

c(OpMHPOBAHHOCTM MHPOBO33DEHMs], COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U 0011[eCTBEHHOW TIPAaKTHKY;

MOHUMaHUs CTHelUPUKA XUMUU KaK HayKd, OCO3HaHUSI eé poid B (OPMUPOBAHUU
palMOHA/IBHOTO HAYYHOT'O MBILIEHUS], CO3/JaHUM 11eJIOCTHOTO Mpe/ICTaB/IeHus: 00 OKpY»Karolem
MUpe KaK O e[IMHCTBe TIPUPO/bI M UYe/ioOBeKa, B TO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEeH U
peltieHny ipobieM coxXpaHeHUst TIPUPOHOTO PaBHOBECHS;

ybexxIéHHOCT B 0CO00M 3HAUMMOCTH XUMUW [I/Ii COBPEMEHHOW LMBWIM3ALIUU: B eé
I'YMaHUCTHUYECKOW HarpaB/eHHOCTU W Ba)XXHOM pOJIM B CO3[aHMM HOBOUW 0a3bl MaTephaIbHOMN
KYJIbTYPbI, PEIIeHUH I100albHbIX TIPO0/IEM YCTOMUHMBOIO PAa3BUTHS Ue/IOBEUECTBA — ChIPHEBOM,
SHEpreTHUeCKOH, TIHINEeBOM M JKOJIOTHYeCKOW 0e30MaCHOCTH, B PA3BUTHH MeJUIWHEI,
obecrieueHHH YCIOBUM YCIEITHOTO TPy/ia U 9KOJIOTUYeCKH KOM(OPTHOMN »KHU3HU KaXK/I0TO ujieHa
ob1riecTBa;

eCTeCTBeHHO-HayYHOW TpPaMOTHOCTU: TIOHUMAaHUs CYIHOCTU METO/IOB TI03HaHHUS,
WCTIOb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCIIO/Ih30BATh TIOyYaeMble 3HaHUS [I/Ist
aHa/iM3a U OOBSCHEHUS SIBJIEHHWU OKPY’Kaloll[ero MUpa M MPOUCXOAAIIUX B HEM H3MEHEeHUH,
yMeHHUs [ieJiaTh 000CHOBAHHBIE 3aK/TFOUEHHSI HA OCHOBEe HayUHbBIX (JaKTOB ¥ UMEFOIIUXCS IaHHBIX C
1[e/TbI0 TIO/TyUeHUs! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITE/TbHO MCTIO/Ib30BaTh XUMUYECKHe 3HaHUs JIJIs pellieHus ipobiem
B PeaIbHBIX )KU3HEHHBIX CUTYyaIUsIX;

WHTepeca K TT03HaHUI0 U UCCIIe[J0BaTeIbCKOM /1esITe/TbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HerpepbhIBHOMY 00pa30BaHMIO M CaMO00Opa30BaHMIO, K
AaKTMBHOMY TIOJlyUYEeHUIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUH C >KU3HEHHBIMU
NOTPeOHOCTSIMU;

WHTepeca K 0COO0eHHOCTSIM TPy/ia B pa3/MuHbIX cdepax MpodecCHOHANBHOM e TeTbHOCTH.

METAIIPEAIMETHBIE PE3YJ/IbTATbBI

MerTanpeZiMeTHble pe3y/lbTaThl OCBOEHUs yueOHOro mipegMeTa «XUMHs» Ha YpOBHe
cpegHero o61iero o6pa3oBaHus BK/TIOUAOT:

3HauUMMble [T (POPMUPOBAHUS MHUPOBO33PEHUS] O0OYUaIOIIUXCS MEeXAWUCIUITUHAPHBIE
(MeXxmpeiMeTHBIE) OOIIleHayUHbIe TIOHSTHS, OTPa’KakoIIye 1[eJIOCTHOCTh HayYHOM KapTHHBI MUpa
Y CrieliM(puKy MeTOZ0B TI03HAHKsI, UCTIO0/Ib3yeMbIX B eCTeCTBEeHHbIX HayKax (MaTepusi, Bell[eCTBO,
SHeprusi, siBjieHue, MPOLeCC, CUCTeMa, Hay4HbIi (akT, MPUHLUII, TUIOTe3a, 3aKOHOMEPHOCTh,
3aKOH, TeOpHsl, UCC/IeIoBaHKe, HabO/MoIeHre, U3MepeHHe, SKCIIEPUMEHT U JIpyTue);

yHUBepCca/iibHble ~ yueOHble  felcTBUsS  (TIO3HABaTesbHBIE, KOMMYHUKaTUBHbIE,
perysaThBHbIE), obecrieunBaroiiye GOpMHpPOBaHHE  (PYHKI[MOHAJIBHOM TPAaMOTHOCTH U
COL[MA/IbHOW KOMITeTeHIIMH 00yUaroIuXCsl;

CMOCOOHOCTh ~ OOYYaroIMXCSl  MCIO/Ib30BaThb ~ OCBOEHHBIE — MEXAWCLUIUTUHAPHBIE,
MHUPOBO33DeHUeCKHe 3HaHWsS W YHHUBepCa/jbHble yueOHbIe [eHCTBUS B TIO3HaBaTeJIbHOM U
CoLManbHOM MPaKTHKe.

MertarnpeMeTHbIe pe3yJ/ibTaTbl OTPA)KAIOT OBJIa/IeHWe YHUBEPCATbHBIMUA Y4eOHBIMHU
M03HaBaTe/IbHBIMU, KOMMYHUKAaTUBHBIMU U PETy/IATUBHBIMU [IeHCTBUSIMHU.

OBJ/1ajieHHe YHUBEPCA/IbHBIMH YUe0HBIMH M03HAaBaTe/IbHBIMU AeHCTBUAMU:

1) 6a3oBbIe JIOrHYeCKHe JeHCTBUA:

CaMOCTOSITe/IbHO (DOPMYJ/TUPOBaTh U  aKTya/lM3UpOBaTh MpoO/ieMy, BCECTODOHHe eé
paccMaTpUBaTh;



orpefiesisiTh L [IesiTeIbHOCTH, 3a/laBasi rMapaMeTpbl UM KPUTEPUM UX [JOCTYKEHUS,
COOTHOCHUTh Pe3y/bTaThl IeATeTbHOCTH C IOCTaBJIeHHBIMHU LIe/ISIMU;

WCTIOJIb30BaTh MPH OCBOEHUM 3HAHWW TPUEMBI JIOTUYECKOTO MBILIIEHNUsST — BbIAE/SATh
XapakTepHble TIPU3HAKK TIOHATUM U yCTaHAB/IMBATb WX B3aUMOCBSI3b, UCIIOIb30BaTh
COOTBETCTBYIOILI[HE TTOHSATHS /151 00bSICHEHUST OTJe/IbHBIX (PAKTOB U SIBJIEHUIA;

BbIOMpATh OCHOBAHUS U KPUTEPUH ZIJisl K/TaCCU(HUKAL[MY BEIleCTB U XUMUUECKHX peaKlvi;

yCTaHaB/IMBATh IPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U MeXX/Yy M3yYaeMbIMU SIBJIEHUSIMU;

CTPOUTD JIOTUUECKHe pacCyKAeHusl (MHyKTUBHbIE, IeIYKTUBHbIE, TI0 AHAJIOTHH ), BBISBJIATH
3aKOHOMEPHOCTU U MPOTUBOPEYMsI B PACCMAaTpPUBAEMbIX SIBJIEHUSIX, (POPMYIMPOBaTh BLIBOJLI U
3aK/TIOUeHUS;

TIPUMEHSTb B TpoLiecce MO3HaHUs], UCTO/b3yeMble B XUMHUM CUMBOJIMUECKHe (3HAKOBbIE)
MO/IeJT1, PeoOpa30BbIBaTh MOZE/IbHbIE MPE/ICTAB/IEHUS — XUMHUUECKUH 3HAaK (CUMBOJI) 3/IEMEHTA,
xUMuJeckass (GopMmysa, ypaBHEHMe XUMHUECKOW peak[Mi — TIpU pelIieHur y4ueOHBbIX
T03HaBaTe/IbHBIX U MPAaKTUUYeCKUX 3a/iau, IPUMeHSITh Ha3BaHHbIe MO/ie/IbHbIe TIPeCTaB/IeHus /1JIsi
BBISIBJIEHUSI XapaKTepPHbIX MPH3HAKOB U3yUYaeMbIX BellleCTB U XUMHUUYECKUX peaki[uil.

2) 6a3oBbIe MCC/IeI0BATEe/IbCKHe JeHCTBHS:

BJIa/leTb OCHOBaMH METO/J0OB HayYHOT'0 TI03HAHUSI BELL[eCTB U XUMHUUYECKUX pPeakliuii;

dbopMynvpoBaTth 1eM U 3a/laud  MCC/e[0BaHHWs, WCIO/Ab30BaTh TIOCTaB/AeHHbIe U
CaMoCTOSITe/IbHO C(OPMYJ/IMPOBaHHbIE BOMPOCHI B KaueCTBe MHCTPYMEHTA MO3HAaHUS U OCHOBBI
J1s1 GOPMUPOBAHUS TUTIOTE3bI TI0 POBEpPKe MPaBUIbHOCTH BbICKA3bIBAEMbIX CY>K/€HUM;

B/a/leTb HaBbIKAMU CAMOCTOSTE/IbHOTO TJIAHMPOBAaHWS U TIPOBeJEHUs YUeHUUeCKUX
9KCIIePUMEHTOB, COBepIIIeHCTBOBAaTh yMeHUs] Hab/roZiaTh 3a XOZ[0M Ipoliecca, CaMOCTOSITe/TbHO
MIPOTHO3UPOBATh €ro pe3y/nbTar, (opMynupoBaTh 0000IIeHHST W BBIBOABI OTHOCHTETHHO
JIOCTOBEPHOCTH pe3y/bTaTOB MCC/Ie[IOBAHUSI, COCTAB/ISATL 000CHOBAHHBIM OTUET O TPO/IeTaHHOMN
pabore;

npuobpeTaTh OMBIT YYEHUUYECKOH HCC/Ie[0BaTeIbCKOM M TIPOEKTHOM [1eATeIbHOCTH,
TIPOSIB/IATE  CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITE/TbHOMY TIOMCKY METO/IOB pelleHust
MIPAKTUUeCKUX 3afilau, MPUMEeHeHHUI0 Pa3/IMYHbIX METOZ0B MTO3HAHUS.

3) pabota c uadopmanueii:

OPHMEHTUPOBATbCSI B  Ppa3/IMUHBIX HMCTOYHMKAX UWHMOpMalyy (Hay4HO-TIOMNY/IsIpHast
UTepatypa XWMHYeCKOTO COJiep)KaHHusl, CrpaBOuYHble T0co0Ousi, pecypcbl VHTepHeTa),
aHaJ/IM3UPOBaTh MH(GOPMAI[UIO Pa3/IMUHBIX BU/IOB U (hOPM MpeZiCTaB/IeHuUs, KPUTUUECKU OL[eHUBATh
€€ J0CTOBePHOCThb U HEIPOTUBOPEUHBOCTb;

dbopMynMpoBaTh 3ampochkl W TIPUMEHSATh pa3/IMuHble MeTO/bl TP TIOMCKe W oTOope
vHpOopMaly, HeoOXOAUMOM ISl BBITTOJIHEHHS] yueOHbIX 3a7iau Orpe/ie/IEHHOTO TUTIa,;

npuobpeTaTh OMBIT WCIOJb30BaHUSA WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3/IMUHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITE/IbHO BbIOMpPATh ONTHMa/bHYIO0 (hOpMy Mpe/cTaBieHUus] UHPOPMAIUU (CXeMBI,
rpaduKy, JUarpaMMbl, TaOIULBI, PUCYHKH U JIDYTHE);

WCTIO/Ib30BaTh HayuHBbIA $3bIK B KadyecTBe Cpe/CTBa Ipu paboTe € XUMHAUYECKOU
vHbopMaLeli: TpPUMEHSITb MeXIpeJMeTHble ((pu3nyeckue U MaTemMaTUueckre) 3HaKu U
CUMBO/TbI, (hopMyJibl, abOpeBUATYPbI, HOMEHK/IATYPY;

WCTIO/Tb30BaTh U MPeobpa30BhIBaTh 3HAKOBO-CUMBOJIMUECKHE CPE/ICTBA HATJISJHOCTH.

OgajieHHe YHUBEPCA/IbHBIMA KOMMYHUKATUBHBIMH J1eHCTBHAMM:

3alaBaTh BOTPOCHI T0 CYIL[eCTBY 00CYX/IaeMOl TeMbl B XOJie Juajiora /Wil JUCKYCCHH,
BbICKa3biBaTh HJeW, (OpPMYJHUPOBAaTh CBOW TIPE/JIO’KEHUSI OTHOCHUTENbHO BBITIOJHEHUS
Tipe/IJIOKeHHOU 3a/lauu;

BBICTYTIAaTh C Tpe3eHTaljieil pe3y/bTaTOB MO3HABATeNbHOU [eATeNbHOCTH, TOJTyUeHHBIX
CaMOCTOSITE/IbBHO W/IA COBMECTHO CO CBEpCTHUMKaMHU TIpU  BBINOJHEHUW XHWMHYECKOTro
9KCIepUMeHTa, TIPaKTHUUeCcKod paboThl MO WCC/Ie[OBAaHUIO CBOWCTB M3yuaeMbIX BeII[eCTB,



peanu3aly y4eOHOTO TIpOeKTa W (POPMY/IMPOBaTh BBIBOABI TI0 pe3y/bTaTaM IPOBEAEHHBIX
WCC/IeIOBaHUM TTYTEM COT/IaCOBaHMSI TTO3ULIUH B X0/1e 00CYXIeHUs 1 0OMeHa MHEHUSIMHU.

OBnajeHue yHUBepCa/JIbLHBIMHU PeryasiTHBHbIMH IeMCTBUSIMU:

CaMOCTOSITe/IbHO TIJIAHUPOBATh U OCYLIECTBJISITh CBOKO TMO3HABATEbHYIO [JesiTe/TbHOCTb,
oripefiesisisi €€ Le/IM W 3aflau, KOHTPOJIMPOBAaTh U TI0 Mepe HeoOXOJUMOCTH KOPPEKTHpPOBATh
Tipe/ijlaraeMblii a/ITOPUTM [JIeMCTBUI TPH BBITIOJTHEHUW y4eOHBbIX M HCC/Ie[0BaTe/bCKUX 3a7iau,
BbIOMpaTh Haubosee 3 heKTUBHBIN CrIOCO0 UX pellleHUst C YUYETOM TI0yYeHUs HOBBIX 3HAaHUM O
Bell[eCTBaX U XUMHUUYECKUX PeaKI[usix;

OCYI[eCTBJISITH CAMOKOHTPOJIb CBOEH ZleATeTbHOCTH Ha OCHOBe CaMOaHa/IM3a ¥ CAMOOLIeHKH.

INIPEIMETHDBIE PE3YJ/IbTATBI
10 KJTIACC

[TpeameTHBIe pe3y/bTaThl 0CBOEHUs Kypca «OpraHuuecKasi XUMUs» OTPaXKaroT:

cchopMHPOBAHHOCTH TMPe/ICTaB/IEHUIN 0 XUMUUECKOM COCTaB/ISIIONIe eCTeCTBeHHO-HayUHOM
KapTUHbI MUpa, POJIM XUMUU B MO3HAHWU SIBIEHWIN MPUPOJbI, B (DOPMHUPOBAHWUN MBIIIEHUSI U
Ky/JbTYpbl JINUHOCTH, €€ (yHKI[MOHA/JIbHOM T'PAaMOTHOCTH, HeOOXOAMMOM /il  pelleHus
MPAKTUYeCKUX 3a/lau M KOJOTHUECKH OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3/J0POBBIO U
TIPUPOJHOU Cpe/e;

B/aJleHHe CHUCTeMOW XUMHUeCKMX 3HaHWM, KOTopasi BKJIOUaeT: OCHOBOIOJAararolue
TIOHSATUSI (XUMHUUYECKHI 37IeMeHT, aTOM, 3JIeKTPOHHasi 000/I0UKa aToMa, MOJIeKyJ/ia, BaleHTHOCTb,
3/71eKTPOOTPULIATe/ILHOCTb, XHWMHYeCKasi CBsi3b, CTPYKTypHas Qopmyna (pa3BépHyTasi U
COKpallléHHast), MOJb, MOJsSpHasi Macca, MOJISIDHbIM 00bEM, YI/IepOAHBIM  CKesieT,
byHKIMOHabHAs TpyMna, paZuKaa, W30Mepusi, U30Mepbl, TOMOJIOTUYECKUM psifl, TOMOJIOTH,
YT7IeBO/IOPO/Ibl, KUC/IOPO/|, U a30TCOZieprKalliie CoelMHeHNs], MOHOMeD, T0JIMMep, CTPYKTYPHOe
3BeHO, BLICOKOMOJIEKY/ISIPHbIE COeZIUHEHNs1); TEOPUU M 3aKOHBI (TeOopHsi CTPOeHUSI OpraHUueCcKrUx
BeilectB A. M. bByT/iepoBa, 3aKOH COXpaHeHMs MacChl BeIleCTB); 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUI $3bIK XMMHWM; MHUPOBO33DEeHUECKHe 3HaHMs, JeXKallue B OCHOBe TMOHHWMaHUs
MIPUUKMHHOCTHA U CUCTEMHOCTH XUMHUECKUX sIBJIeHUH, (DaKTO/IOruuecKe CBeZieHUst O CBOMCTBAX,
COCTaBe, TIOJTyYeHUH ¥ 6e3011aCHOM HMCIT0J/Ib30BaHUM BXKHEUIIINX OPraHMUeCKUX BeIlecTB B ObITy
Y TIPAaKTUUEeCKOM /lesTe/TbHOCTH UeioBeKa;

c(hOpMHPOBAHHOCTh YMEHUM BbISIB/ISIT XapaKTepHble MPU3HAKW MOHSATUM, YCTaHaBIUBATh
WX B3aUMOCBSI3b, UCTI0/Ib30BaTh COOTBETCTBYIOII[ME MOHSATHUS TIPY OTMIMCAHWK COCTaBa, CTPOEHUS U
TripeBpallieHri OpraHuueckKux CoeJuHeHNUH;

cchOpMHUPOBAaHHOCTh YMEHUN MCMO/Ib30BaTh XMMHUUECKYI0 CUMBOJIMKY [Jisi COCTaB/IeHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEpHYTOM, COKpaIEHHOM) (hopMy/T OpraHMueCcKrx BelecTB U
ypaBHeHHY XUMUUECKUX PeaKLUii, U3roTaB/JuBaTh MO/Ie/TM MOJIEKY/l OpraHUUeCKUX BeIeCTB [i/st
WJITFOCTPALIMU UX XMUMUYECKOTr0 Y TIPOCTPAHCTBEHHOTO CTPOEHHUSI;

cchOopMHPOBAaHHOCTh YMEHUM YCTaHABIWBATh MPUHA/IIE)KHOCTh W3YUeHHBIX OPTaHUUeCKUX
BeIIeCTB M0 WX COCTaBy W CTPOEHUIO K Orpe/eléHHOMY K/acCy/Tpymre COoeJuHEeHUN
(yrneBofopobl, KHC/IOpPOJ, M  a30TCOJep)Kalljie  COeJWHEeHHUsl, BbICOKOMOJIEKYJISIPHbIE
coeMHeHUsI), [aBaTb UM Ha3BaHUsl Mo cucteMmathuyecko HomeHknatype (IUPAC), a taxke
TIPUBOJIUTh TPUBHA/IbHbIE HA3BaHUS OT/eNbHBIX OpraHUUeCKUX BelleCcTB (3TH/IeH, MPOIUJIEH,
alleTWieH, 3TU/IeHIJIMKO/b, TAuLlepuH, (eHos, (opmanbleru]i, aleTanbJeru]i, MypaBbUHas
KWC/IO0Ta, YKCyCHasi KUCJ/IOTa, OJIeMHOBasi KMCJ/IOTa, CTeapMHOBasi KMCJIOTa, TJIF0K03a, (DpyKTo3a,
KpaxmaJl, LieJI/T0/103a, TJIMLMH);

chOpMHUPOBAaHHOCTh YMEHHsI OfpefiensTh BHAbl XUMHUUECKOW CBSI3M B OPraHUUYECKUX
coelMHeHUsIX (OIMHApHbIE U KPaTHbIE);



c(OpPMHUPOBAHHOCTb yYMEHHUSI TIPUMEHSITh TIOJIOXKEHHSI TEOPUM CTPOEHHs] OpPraHUuueCcKuX
BeriectB A. M. ByTniepoBa i1 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BEIL|ECTB OT UX COCTaBa U
CTPOEHWUSI; 3aKOH COXPaHEeHUsI MaCChl BEI[eCTB;

chOopMHUPOBAaHHOCTh yMEHUM XapaKTepu3oBaThb COCTaB, CTpoeHHe, (u3NUecKue W
XUMUYEeCKHe CBOMCTBA TUITUYHBIX TIPeJCTaBUTeeH Pa3/IMUYHBIX KJIaCCOB OPraHUYeCKUX BeIeCTB
(MeTaH, >TaH, 3TWJ/IEeH, TPOMW/EH, arleTuneH, OytagueH-1,3, MeTwnOyTaguen-1,3, GeH3od,
METaHOJI, 3TaHOJI, STHIEHTJIMKO/Ib, TJULIEPUH, (eHOsI, aljeTaabAeru], MypaBbHHasE U YKCyCHast
KUCJIOTBI, T/IFOKO3a, Kpaxmas, IieJITF0/I03a, aMHUHOYKCYCHasi KWCJI0Ta), WITOCTPUPOBATh
TeHEeTHUUECKYH0 CBSI3b MEX/y HUMH YDPaBHEHHSIMH COOTBETCTBYIOIIMX XUMHUECKHUX PeakIuid C
WCTI0/Tb30BaHHEM CTPYKTYPHBIX (OpMYJI;

c(OpMHPOBAHHOCThL YMEHHSI XapaKTepHU30BaTb HWCTOUHUKU YIJIEBOJOPOHOTO ChIPbS
(HedTh, TIPUPOAHBIM Ta3, yrojb), CIOCOOBI WX TepepabOTKH W TPAKTUUYECKOe TPUMEHEeHHe
TIPO/IYKTOB TlepepaboTKu;

chOpMHUPOBAaHHOCTh YMEHUW TIPOBOAUTH BBIUMC/IEHUS TI0 XUMHUYECKUM YpaBHEHUSIM
(mMaccel, 06BEMa, KOTMUECTBa UCXOHOTO BelTleCTBa U/ TIPOYKTa PeaKi[iH 110 U3BeCTHBIM Macce,
00BEMY, KOTMUECTBY OIHOTO U3 UCXOHBIX BeI[eCTB WK TIPOAYKTOB PeaKIUN);

c(OpMHUPOBAHHOCTh YMEHHUH BJla/IeTh CUCTEMOU 3HaHWM 00 OCHOBHBIX METO/[aX Hay4YHOTO
MO3HaHWS, WCIOMb3yeMbIX B XHMHU TIDU W3YUEHUM BeIeCTB W XUMHUECKUX SIBJIEHUM
(HabmogeHue, w3MepeHHWe, JKCIIEPUMEHT, MOJe/IMPOBAHKE), UCIO/Ib30BaTh CUCTEMHbIE
XUMHUUeCKUe 3HaHUSI [JI7Is TIPUHATUS pellieHU B KOHKPeTHBIX >KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
C Bell[eCTBaMU U UX NTPUMeHEeHHUEM;

cchopMHPOBAaHHOCTh YMeHU COOJII0/aTh TMpaBu/a TO/b30BaHUSI XUMHUUECKOW MOCY10M U
nabopaTOpHBIM 000PyZOBaHUEM, a TAaKXKe TpaBU/ia 0OpaIleHus C BeljeCTBaMUA B COOTBETCTBUM C
WHCTPYKLIUSMHU T10 BBITIOJTHEHUIO Ta00PaTOPHBIX XUMUUECKUX OTbITOB;

c(OpMHUPOBAHHOCThL YMEHWM TUIAHUPOBATh WM BBITMOMHATE XUMHUECKUUN HSKCIIEPUMEHT
(mpeBpailleHrs OpraHUYeCKUX BelleCTB TMPU HarpeBaHUH, TOJyueHHe ITUieHa U H3yuyeHUe ero
CBOWCTB, KaueCTBEHHbIe PeaKI[Ui OPraHUUeCKHX BeIl|eCTB, eHaTypalus Oe/TKOB IPY HarpeBaHUH,
1[BETHbIE PeaKi[i1 Oe/TKOB) B COOTBETCTBHH C TIPaBU/IAMU TEXHUKU 0€30MaCHOCTH TIPU 00palijeH|uH
C BemecTBaMM M JlabopaTopHBIM 000py/0BaHMEM, TIPeACTaB/STh pe3yJbTaTbl XUMHUYECKOTO
JKCrepyuMeHTa B (hopMe 3amucy ypaBHEHHM COOTBETCTBYIOIIMX peakuuid U (HOpMy/IMpOBaTh
BBIBO/Ibl HA OCHOBE 3THX Pe3y/IbTaTOB;

chOpMHUPOBAaHHOCTh YMEHUM KPUTHUECKU aHa/M3UpPOBaTh XUMHUECKYI0 WH(OpMaIUIo,
T0JlyuyaeMyto U3 pa3HbIX UCTOUHMKOB (CpeJCcTBa MaccoBOM uH(opmalu, VIHTepHeT U Ipyrux);

c(OPMHPOBAHHOCTbL yMeHUH COO/IO/IaTh TIpaBWa 3KOJIOTHUECKH 11e71ec000pa3HOoro
ToBeJieHUss B OBITY W TPYZOBOM [eSTeTbHOCTH B ILeJIAX COXPAHEHUS CBOETO 3/I0POBbSl U
OKpY>Karollleid TIPUPOHOM Cpe/ibl, 0CO3HAaBATh OMACHOCTh BO3/IeHCTBUSI Ha JKUBbIE OPraHU3MbI
OTipe/ie/IEHHBIX OPraHWUYeCKUX BeIIecTB, TIOHWUMas CMbIC/ Tiokaszarens I[I[JK, moscHSTE Ha
TIpUMepax CIocoObl YMEHbBIIIEHUS] W MpeI0TBPAIlleH!s] UX BPeJHOr0 BO3/JIEMCTBUSI HAa OpPraHU3M
YeJioBeKa;

JUI1 00YyYaroL[UXCsl C OrpaHMUEHHBIMM BO3MOXXHOCTSIMU 37I0POBbSI: YMeHHE TPUMEHSITh
3HaHUsS 00 OCHOBHBIX JJOCTYITHBIX METO/[aX TI03HAHUS BEI[eCTB U XUMUYECKUX SIBJIEHUI;

JUTSI CTIeTIbIX U C1abOBUAAIIMX 00yUaroIUXCsl: yMeHUe HUCT0/Ib30BaTh pesibe(hHO-TOUeUHYIO
cucremy obo3HaueHwi JI. Bpaiis s 3arucy XUMUYeCKUX (POpPMYITL.

11 K/IACC

[TpeameTHBIE pe3yibTaThl OCBOeHUs Kypca «O01jasi 1 HeopraHndecKast XUMUs» OTPaKaroT:
c(hOpMUPOBAHHOCTD MPe/CTaB/IeHUN: 0 XUMHUUECKOW COCTaBJIsIFOLLe eCTeCTBEHHO-HayUYHOMN
KapTUHbI MUpa, POJIM XUMUU B MO3HAHWU SIBIEHWN MPUPOJbI, B (DOPMHUPOBAHWUN MBbIIIIEHUSI U
Ky/JbTYpbl JINUHOCTH, €& (yHKI[MOHA/JIbHOM T'PAaMOTHOCTH, HeOOXOAMMOM /i1  pelleHus



MPAKTUYeCKUX 3a/lau M KOJIOTHUECKH OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3/J0DOBBIO U
TIPUPOJHOU Cpe/e;

B/aJleHHe CHUCTeMOW XUMMUUeCKUX 3HaHWM, KOTopasi BK/IIOUaeT: OCHOBOIOJararolue
TIOHATHS (XUMUUECKUH 3/IEMEHT, aTOM, U30TOIl, S-, P-, d- 3/IeKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIeKyJla, MOJb, MOJSIpHBI 00BEM, BaJ€eHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, CTeleHb
OKHCJIEHUSI, XUMUUecKass CBs3b (KOBaJIeHTHasi, WOHHAs, MeTa/l/Iueckasi, BOJOpPO/Has),
KPUCTa//IMUecKasi  pelléTKa, TUIbl XWMHWYECKUX  peaklUil, pacTBOpP, 3/€KTPOJIUTHI,
HEeJIeKTPOJIUTBI, 37IeKTPOIUTAYECKasi AUCCOL[MAIUsI, OKHUC/IUTe/b, BOCCTAaHOBUTEb, CKOPOCTH
XUMHYEeCKOMW peaki[iy, XMMUUeCKoe PAaBHOBECHE); TEOPUH U 3aKOHBI (TeOpHsl 3/IeKTPOTUTHUYECKOM
JUCcoLMaluy, epuoanueckuii 3akoH [l. V. MeHzeneeBa, 3aKOH COXpaHeHHUs] MacCChl Bell[eCTB,
3aKOH COXpaHeHUsi W TpeBpallleHusl SHePryuu TMpU XUMUUeCKUX peaklusix), 3aKOHOMEePHOCTH,
CUMBOJIMYECKUM SI3bIK XWMHHM, MHUPOBO33DEeHUEeCKHe 3HaHWs, JeXKall[ie B OCHOBe TTOHUMaHUS
MPUUMHHOCTH U CUCTEMHOCTH XMMHWUECKUX sIB/IeHWH, (DaKTOI0rMuecKue CcBeieHHsi O CBOMCTBAX,
cocTaBe, TMOTyYeHUH U 0e30MacHOM MCITO/b30BAaHUM Ba)KHEHWIINX HeOpraHWYeCKUX BeIeCTB B
OBbITY ¥ TIPAKTUYECKOH /IesTe/IbHOCTH UeI0BeKa,;

cchOopMHPOBAaHHOCTh YMEHUM BbISIB/ISITH XapaKTepHbIe TPU3HAKU TOHSATUM, YCTaHAB/IMBATh
VX B3aWMOCB$I3b, UCIMO/b30BaTh COOTBETCTBYIOIIME TOHSTUSI TPU OMKWCAHWK HeOpraHUueCcKUX
BeII[eCTB U UX MpeBpallleHu ;

chOpMHPOBAHHOCTh YMEHUI MCMO/b30BaTh XUMUUECKYI0 CUMBOJIMKY [Jisi COCTaB/IeHUs
dbopMys1 BelleCcTB M ypaBHEHUN XUMHUYECKMX peakiMi, CUCTeMaTUYeCcKyl0 HOMEHK/ATypy
(IUPAC) u TpuBUanbHble Ha3BaHUS OT/e/IbHbIX HeOpraHWUeCKUX BelecTB (yrapHbIi ras,
YTJIeKUC/bIN Ta3, aMMHaK, raiiéHas W3BecTb, HerallléHasi U3BeCTh, MUTbeBas CO/a, MUPUT U
Apyrue);

cchopMHPOBAHHOCTh YMEHUH OTpe/ie/isiTh BaJIeHTHOCTb U CTeTleHb OKUC/IEHUS] XUMUUECKHUX
3/7IeMEHTOB B COeJUHEHUSIX Pa3/IMUHOr0 COCTaBa, BUJ, XMMUUECKOM CBsI3U (KOBajieHTHasl, NOHHasl,
MeTaJ/lJTuueckasi, BOJJOPO/IHAsl) B COeAMHEHUSIX, THUM KPUCTA//IMUECKON DPelIéTKA KOHKPeTHOTrO
BelllecTBa (aTOMHasi, MOJIeKYJIsipHasi, MOHHasl, MeTa/ulnuecKasl), XapakTep Cpe/bl B BOJHBIX
pacTBOpax HeOPraHUYEeCKUX COeIMHeHNH;

chOpMHPOBAHHOCTh YMEHUI YCTaHaBIWBAThb MPUHA/I/IE)KHOCTh HEOPraHMUeCKUX BelecTB
TI0 UX COCTaBY K Orpezie/IEHHOMY K/IacCy/TpyTine coeJuHeHUM (MPOCThie BellleCTBa — MeTaslIbl U
HeMeTasl/lbl, OKCU/Ibl, OCHOBaHHS1, KUC/IOThI, aM(OTepHbIe TMAPOKCHU/IbI, COMN);

c(hOpMMPOBAHHOCTb yMEHWM pacKpbiBaThb CMbIC/ Tlepuogdueckoro 3akoHa [l. W.
MeH/jefieeBa W [IeMOHCTPHUPOBaTh €ro  CHCTEMAaTH3UDYIOIIYI0, OOBSCHUTENBHYID U
MIPOrHOCTHUYECKYI0 (PYHKIIU;

chOpMHPOBAaHHOCTh ~yMEHUM  XapaKTepu3oBaTh 3/JeKTPOHHOE CTpOeHHWe aTOMOB
XUMHUUECKUX 37ieMeHTOB 1—4 miepuozioB [Teprouueckoii cUCTeMbl XUMAYECKUX 37ieMeHTOB /1. U.
MeH/je/ieeBa, WCIIO/b3ysl TIOHSATHSL «S-, P-, d-37IeKTPOHHBIE OpOWTANMM», «IHEpPreTHUecKre
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH W3MEHEeHWs] CBOWCTB XWMHUYECKMX 37IeMEHTOB U UX
coeJMHEHW 10 mepro/iaM U rpymnnam [leproanueckoit cucTemMbl XUuMUUeckux snemeHToB /1. U.
MeHngeneeBa;

c(OopMHPOBAHHOCTL YMEHHM XapaKTepru30BaTh (OMUCHIBaTh) 00II1e XUMHUYeCKe CBOMCTBA
HEOpPraHUUeCKHX BelleCTB pa3/MUHbIX KIacCOB, MOATBEP)KATh CYIl[eCTBOBaHHE T'eHeTUUYeCKOU
CBSI3U MEX]y HeopraHhyeCcKMMH BelleCTBaMM C TOMOILIbI0 ypaBHEHWW COOTBETCTBYIOLUX
XUMHUUECKUX PeaKiiuii;

chOpMHPOBAHHOCTh YMEHUS K1acCU(ULMPOBAaTh XUMUUECKHEe pPeakLUd IO Pa3/IuuHbIM
npu3HakaM (UKMCIYy W COCTaBy pearvpyrolux BelecTB, TeryioBoMy 3GhdeKkTy peakiuu,
V3MEeHEeHHUIO CTereHel OKHUCIeHUs 3/IeMEeHTOB, 00PaTUMOCTH peakIvy, YUaCTHIO KaTalnu3aTopa);

cchopMHPOBAHHOCTh YMEHUM COCTaB/ISITh yPaBHEHHs peaKLUid pa3/IMUHbIX TUTIOB, MOTHbIE U
COKpaIlléHHble YPaBHEHHs] peakliidi MOHHOrO OOMeHa, YUMTBIBasl YCJIOBHS, MPH KOTOPBIX 3TU
peaki[uu UAYyT [0 KOHIIA;



chOpMHPOBAaHHOCTh YMEHMWI TMPOBOJUTH PpeakLUW, TOATBepXKJarolie KaueCTBeHHBIU
COCTaB pa3/MUHBIX HEOPraHWYeCKUX BeIIeCTB, PpaClo3HaBaThb OMbITHBIM IMYyTEM HWOHBI,
TIPUCYTCTBYHOI[ME B BOAHBIX PaCTBOPaX HEOPraHUUeCKUX BEIeCTB;

c(OPMHPOBAHHOCTbL YMEHWM PAaCKPbIBATh CYIIHOCTb OKHUC/IUTE/TbHO-BOCCTAHOBUTE/IBLHBIX
peakiyii oCPeZICTBOM COCTaBJIeHUsI 3JIEKTPOHHOTO OaslaHca 3TUX peakLvi;

c(OpPMHPOBAHHOCTb YMEHUN OOBSCHATh 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PeaKI[UU OT
pa3/MUHbIX (hAaKTOPOB; XapakTep CMeIeHWs XWUMWYeCKOro DaBHOBECHUsS B 3aBUCHUMOCTH OT
BHeIIIHEeTo Bo3eicTBus (npuHLui Jle ITlaTesnbe);

c(OopMHPOBAHHOCTL YMEHHI XapaKTepU30BaTh XUMHUUECKHe MPOLIeCCHI, Jie)Kalllie B OCHOBE
TIPOMBIIIJIEHHOTO TIOy4YeHUs] CEepHOM KHWC/IOThl, aMMHaka, a Takke CPOPMUPOBAHHOCTh
nipe/icTaB/ieHnid 00 OOIIMX HAayuHBIX MPUHLIAINAX W IKOJOTHMUECKUX MpobjemMax XUMHUYeCKOTo
TIPOM3BO/ICTRBA;

c(OpPMUPOBAHHOCTbL YMEHHWM TIPOBOJUTH BBIYMCIEHUS C HWCIOH30BAHUEM TIOHSITHS
«MaccoBasi JIo/ig BelljecTBa B PacTBOpe», OOBEMHBIX OTHOILEHWM Ta30B MPH XUMHUECKHX
peaKLIMsIX, MacChl BelllecTBa UM 00bEMa ra30B 10 U3BECTHOMY KOJTMUECTBY Bell[eCTBa, Macce Uin
00BbEMY O/THOTO U3 yUaCTBYIOIIMX B PeaKI[UM BeleCTB, TeIIOBOro 3 dekra peakiyy Ha OCHOBE
3aKOHOB COXPaHEeHMsI MacCChl BeI[eCTB, TIPeBPALl[eHNsI U COXpaHeHHs SHePTuH;
c(OopMHPOBAHHOCTL YMeHHH CO0/MI01aTh TIPaBU/a MO/Ib30BaHUS XMUMHUUECKOH TOCY/I0M U
nabopaTOpHBIM 000pyZOBaHUEM, a TAaKXKe TpaBU/ia OOpaIleHus C BeljeCTBAaMUA B COOTBETCTBUM C
WHCTPYKLIUSIMHU TI0 BBITIOJTHEHUIO Ta00pPaTOPHBIX XUMUUECKUX OTbITOB;

c(OpMUPOBAHHOCThL YMEHWM TUIAHUPOBATh WM BBITMIOHATH XUMHUECKUH HSKCIIePUMEHT
(pasnoxkeHre TepoKCcHJa BOJOPOAA B TPUCYTCTBUM KaTa/lu3aTopa, Ofpe/ie/ieHrde Cpefbl
PaCcTBOPOB BeIIeCTB C TOMOIIBI0 YHUBEPCATbHOTO WHAWKATOPA, BJIUSHHUE Pa3/MUHbIX (aKTOPOB
Ha CKOPOCTb XMMWYECKOW peakI[iW, peaklud WOHHOro oOMeHa, KaueCTBEHHbIe peakiMh Ha
cynbdar-, kKapboHaT- U XJIOPU-aHUOHBI, HA KaTUOH aMMOHWUSI, PellleHre 3KCIepUMeHTaTbHbBIX
3afjau 1o TemMaMm «MeTtannbl» U «HeMmeTannbl») B COOTBETCTBMM C TIPaBWIAMM TEXHUKH
6e3omacHOCTH TIpU OOpall[eHnH C BellleCTBaMH U JlabopaTOPHBIM 000PYZOBaHUEM, TIPeCTaB/ISTh
pe3y/bTaThl XUMMUECKOTO SKCIepUMeHTa B (OpMe 3arluCH ypaBHEHWH COOTBETCTBYHOIIMX
peakuyii ¥ (HOpMyTUPOBaTh BHIBO/IbI HA OCHOBE 3THUX Pe3y/IbTaTOB;

c(OPMHPOBAHHOCTbL YMEHUM KPUTHUECKW aHa/lM3UpPOBaTh XMMUYECKYI0 HH(OpMaIuo,
TI0/Ty4aeMyt0 U3 Pa3HbIX HCTOUHUKOB (Cpe/iCTBAa MaCCOBOM KOMMYHHKAIMU, VIHTEDHET U [[PyTUX);
cOpMUPOBAHHOCTh YMeHHWH COOJIO/IaTh TIpaBWIa 3KOJIOTHUECKH Iiesiecoobpa3Horo
roBeJieHUss B OBITY W TPYZOBOM [eSTeTbHOCTH B ILeJIAX COXPAHEHUS CBOETO 3/I0POBbSl U
OKpY>Katollleli MPUPOJHOM CpeZibl, 0CO3HABaTh OMAaCHOCTh BO3JEMCTBUSI Ha >KHUBbIE OpPraHU3MbI
OTIpe/Ie/IEHHBIX BEIeCTB, TIOHMMasi CMbIC/T Tioka3artens [1/JK, moscHSATh Ha MpuMepax CrocoOb
YMEHBIIIEHUS ¥ TIPeJOTBPAL[eHHsI UX BPEJIHOTO BO3ZIEHCTBUS Ha OPraHU3M Ue/IoBeKa;

JUIsi 00YYarOL[UXCsl C OrpaHUUeHHBIMH BO3MOKHOCTSIMU 37I0POBBSI: YMeHUe TPUMEHSTh
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METO/[aX TI03HAHUS BEILeCTB U XUMHUUECKUX SIBJIEHUM;

JUTSL CJTETTBIX U CTaDOBUASAIUX 00yUaroIUXCsl: yMeHHe UCII0/Ib30BaTh pesibe(yHO-TOUeUHYIO
cuctemy o6o3HaueHuii JI. bpaiinis s 3ammcu XuMuueckux hopmy.i.

TEMATHUNUYECKOE INTAHUPOBAHUE

10 K/ITACC
KosnyecTBO yacoB JJIEKTPOHHBIe
HaumeHoBaHue
Ne as3/ie/I0B U TeM K IT (muppossie)
/i E Oi - Beero oﬁrlTpoanble pa%('mqecxu oGpazoBaTe/bHbIe
porp pabdoThI e padoTsI pecypcei

Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMHUH

1.1 [Ipegmer 3
OpraHUYecKon




xumuu. Teopus
CTpOeHUs
OpraHUYecKux
coelMHeHU! A.
M. bytieposa

Wtoro no paspeny

Pa3p

e 2. YrieBoaopoabl

2.1

IIpenenbHbIe
yIJIEBOJ0PO/bI
— aJIKaHbl

2.2

HenpepenbHeie
yI/71eBOJOPO/IbL:
aJIKeHsl,
asIKaJjueHsl,
AJIKUHBI

2.3

ApomMatuyeckue
YI/1eBOJOPO/bL

24

IIprpopHsle
VICTOUHHUKH
yI/1IeBOJ0PO/IOB
U UX
riepepaboTKa

Wtoro no paspeny

13

Pa3pen 3. Kuciopoacoaepxamue

OpraHuvYecKHve CoeJUHEHUsA

3.1 Cnuptel. DeHoJ 3
AJbJieru/ibl.
KapboHoBrbie
3.2 KUCJIOTHI. 7
Crno>xHble
3¢UpbI
3.3 YrieBojpl 3 2
Nroro nio pa3geny 13

Pa3pen 4. A3oTcoaepikaijue opra

HHU4YeCcKHnue CoeJMHeHUA

AMUVHBI.
4.1 AMUJHOKHUCJ/IOTEL. 3
benku
Wroro no paspeny 3

Pa3pes1 5. BbicOKOMoOJIeKy/IAspHbIE COeANHEeHUS

[Tnactmaccel.
5.1 Kayuyku. 2
BosiokHa
Wtoro no pa3zpeny 2




OBIIEE

KOJIMYECTBO
YACOB I1O 34 3 2
[TPOI'PAMME
11 K/TACC
KosimuecTBo yacos JJIEKTPOHHBIE
HaumeHoBaHue
Ne a3/ie/ioB U TeM (mudposre)
n/m ﬁ o;:" - Beero KOﬁHTpOJ‘IbeIe HpﬁaKaneCKne o6pasoBaTe/IbHbI
porp padoTbI paooThI pecypcbi
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH
CtpoeHue
aTOMOB.
[Tepuoanueckuit
3aKOH U
1.1 [Teproguueckas 3
cucreMa
XUMHYECKUX
snemenTos /1. W.
MeHpeneeBa
CrtpoeHue
BelllecTBa.
1.2 Mmoroobpa3ue 4
BellleCTB
13 Xumuyeckue 6 1 1
peakLuu
Wtoro no pa3peny 13
Pa3pen 2. Heoprannueckasi Xumus
2.1 MeTtasiibl 6
2.2 Hewmetasibl 9 1
Css13b
23 HeopraHuyecKux )
Y OpraHuYecKrux
Bell[eCTB
Wroro nio pasgeny 17
Pa3zpen 3. XuiMusa U )XKU3Hb
3.1 XUMUS Y )KU3Hb 4
Wtoro no paspeny 4
OBULIEE
KOJIMYECTBO
YACOB IIO 34 2 3
[TPOI'PAMME

IMPOBEPSAEMBIE TPEEOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOU
OBPA30OBATEJ/IbHOW ITPOT'PAMMBI




10 KJTIACC

Kop
npoBepseMoro
pe3y/bTara

IIpoBepsiemble NMpeMeTHHIE Pe3y/IbTAaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMBbI Cpe/JHEero 001ero 00pa3oBaHus

1

TeOPETI/IquKI/Ie OCHOBBI OpFaHHHECKOﬁ XUMHUHN

1.1

CdopMHpPOBaHHOCTD TpeJCTaBAeHU 0 XUMUUYECKOW COCTaBIISIOILeN
eCTeCTBEHHOHAYYHON KapTHMHbl MHpPA, POIM XMMHUM B IIO3HAaHWU
sIB/IEHUA TIpUpOJbl, B (DOPMUPOBAHUM MBILIJIEHHSI U KYJbTYphbl
JTMYHOCTH, eé (YHKIMOHATbHOW TI'PAMOTHOCTH, HEOOXOAMMOW st
pellieHUsi TIPaKTHUeCKWX 3aZlauy U SKOJIOTHUYeCKU O0OOCHOBAHHOIO
OTHOLIEHUsI K CBOEMY 3/10pPOBbIO U TPUPOJHOM cpejie

1.2

BnajeHre cUCTeMOM XUMHWYeCKMX 3HaHMM, KOTOpas BKJ/IKOYaeT:
OCHOBOIIOJIararouye TIOHSITHUS (Monekya, BaJIEHTHOCTD,
3/1eKTPOOTPULIATE/ILHOCTh, CTelleHb OKUC/IEeHUsl, XUMUUecKasi CBS3b,
MOJIb, MOJISIDHAsi Macca, MOJISIpHBIA 00BbEM, yriepoJHbIi CKeseT,
GbyHKUMOHaMbHAs ~ TpyMia, pajdKaa, U30Mepus,  H30Mephl,
TOMOJIOTUUECKHUW PpsAJZl, TOMOJIOTH, YIJeBOAOPOAbl, KUC/IOPOA- U
a30TCOZepsKalle CoeArHeHUs], OMOIOTHYeCKH aKTHBHBIE BeIleCTBa
(yryieBo/ibl, KUpHI, O€JIKK), MOHOMep, TIOJIMMep, CTPYKTYPHOe 3BeHO,
BbICOKOMOJIEKY/ISIpHble COeJJUHEeHHs1); TeOpUM U 3aKOHbI (Teopus
XUMHUUECKOTO CTpOeHUs] opraHuyeckux BewectB A.M. Bytneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN f3bIK XMUMUH, (aKTOJOrHMUecKue
CBeJleHHsI O CBOWCTBax, COCTaBe, IOyuyeHMH U Oe3ornacHoOM
VCTIO/Ib30BAaHMM Ba)KHEHIIMX HeOpraHUueckKuX W OpraHUuyecKux
BeIleCTB B ObITY U ITPAKTUUYECKOH /lesiTe/IbHOCTH UesioBeKa

1.3

ChopMHpPOBaHHOCTb YMEHHI BBISB/IATH XapaKTepHble IPU3HAKU
MOHATHM,  yCTaHaBIMBaTh MX  B3aUMOCBS3b,  HCIIO/b30BATh
COOTBETCTBYIOLLIME TIOHSTHSI TIPU OINMCAaHUM COCTaBa, CTPOEHHUSI U
NpeBpalleH! OPraHuueCcKux CoeIMHeHUN

1.4

Cc(OPMHUPOBAHHOCTb YMEHUM HUCIO/Ib30BaTh XUMUUECKYH CUMBOJIUKY
JUIsl COCTaB/IEHUS] MOJIEKY/ISIPHBIX W CTPYKTYPHBIX (pa3sBEpHYTOM,
COKpallléHHOM) (OpMy/J OpraHMuUecKuX BelL|eCTB M YypaBHEHHUH
XVUMHAYeCKMX  peakLd,  W3roTaBlMBaTbh  MOJeNW  MOJIEKYJI
OpraHWYeCcKHX BeIleCcTB [ WIIKOCTpalMd HX XUMUYeCKOoro Hu
IIPOCTPAHCTBEHHOI'O CTPOEHUSI

1.5

CchopMUPOBaHHOCTb yMEHHH yCTaHaBAMBATb TIPUHA/JIE)KHOCTh
M3y4YeHHbIX OpraHUUeCKUX BeIecTB M0 UX COCTaBy U CTPOEHUIO K
onpe/ileNéHHOMY Knaccy (Tpyrre) coeJuHeHUN (yIJ/ieBOJIOPOJbI,
KUCJIOPOZ, U a30TCOfiepKalljie COelMHeHUs, BLICOKOMOJIEKY/ISIPHbIE
Ccoe/IUHeHMs1), JaBaTh WM Ha3BaHWsI II0 CHCTeMaTUueCKOU
HoMmeHksatype (IUPAC)

1.5

CdopmMUpOBaHHOCTb YMEHUSI OTIpe/ie/ISiTh BU/IbI XUMUUYECKOU CBSI3U B
OpraHUYeCcKHX COeIMHEeHUsIX (OMHApHbIEe Y KPaTHbIE)

1.6

ChopMUpPOBaHHOCTb yMEHUSI TIPUMEHSATh: TOJI0XKEHUS] TEeOpUH
CTPOEHUsI OpraHnyeckux BeiriectB A.M. ByTnepoBa /s 00bsICHEHUS
3aBUCHMOCTHU CBOMCTB BeLeCTB OT MX COCTaBa U CTPOEHUS]; 3aKOH
COXpaHEeHUsI MacChl BeIIeCTB

yr JIEBOAOPOBI. KI/ICJIOPO,E[CO,Z[EP)KaLL[I/Ie n d30TCOoAepKalure




OpraHn4yeckure Coe JMHEHUW . BbICOKOMOJ’IeKYIIHpHBIe COeIMHEeHUA

2.1

ChopmMHpOBaHHOCTL YMEHWM TPUBOAWTL TpPHUBHAIbHbIE Ha3BaHUS
OT/Ie/TIbHBIX OPTaHUYeCKUX BelllecTB (THJIEH, TIPOIHUJIEH, alleTUJIeH,
3TU/IEHIJIMKOJIb, T/IWLEepUH, (eHos, dopMaberus, aleTanblerus,
MypaBbHHAsE KHC/IOTA, YKCyCHasi KHUCJIOTa, OJIEMHOBas KHUCJIOTA,
CTeapyHOBasi KMCJIOTa, IJIIOKO3a, (PYKTO3a, KpaxmaJsl, Liesir/03a,
TJIULIVH)

2.2

ChopMUPOBaHHOCTb YMEHHWM XapaKTepH30BaTh COCTaB, CTPOEHWE,
¢busMueckre U XUMHUECKHE CBOMCTBA TMITMYHBIX IIpe/CTaBUTE/eH
Pa3/IMYHbIX K/IaCCOB OPraHWUeCKWX BelecTB (MeTaH, 3TaH, 3THJIEH,
Mporv/eH, aletvneH, OyragueH-1,3, merunOyrtaaueH-1,3, GeH3or,
METaHOJI, 3TaHOJI, STUIEHTIUKO/Ib, TJIULepHH, heHO, alleTa/lbAerus,
MypaBbHHAsE U YKCYCHasi KUC/IOThI, TJIFOK03a, KpaxMaJl, LIe/UIi0/I03a,
aMUHOYKCYCHasi KUCJIOTa)

2.3

ChopMUpOBaHHOCTb YMEHHsI WTIOCTPUPOBATh FeHEeTUUeCKYHO CBSI3b
MeXJy TUNUUHBIMU T[pEeCTaBUTeNSIMM  pa3/iMYHbIX  KJIacCOB
OpraHUYeCKWX  BellleCTB  ypaBHEHUSIMU  COOTBETCTBYIOLLMX
XUMHUUECKUX peakLUi C MCM0/Ib30BaHUEM CTPYKTYPHBIX JOpMYJI

2.4

ChopMUPOBaHHOCTb ~ yMeHMsI  XapaKTepu30BaTb  MCTOUYHUKU
yTJIeBOJJOPO/IHOTO ChIPbsi (HeTh, MPUPOJHBINA Ta3, YroJib), CIIOCOObI
X TepepabOTKM W TMpakTUUeckoe TIpUMeHeHHWe TIPOJYKTOB
riepepaboTKu

Xumug U )Ku3Hb. PacyéTsl

3.1

CchopMUPOBaHHOCT yMEeHWM BJaJeTb CHUCTeMOM 3HaHUW 00
OCHOBHBIX MeTOJjaX HayuYHOIO IO3HaHHUS, UCMO/b3yeMbIX B XUMHUU
NP W3y4YeHUHW BeIeCTB M XUMWYeCKUX sBIeHWM (HabmogeHue,
V3MepeHue,  SKCIIeDUMEHT,  MO/le/IMpOBaHKe),  HCI0/Ib30BaTh
CUCTEMHble XUMMWUYeCKHe 3HaHusl [ TIPDUHATHS peLleHud B
KOHKDEeTHbIX KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX C BellleCTBaMU U UX
NIpUMeHeHHeM

3.2

ChopMUpPOBaHHOCTh yMeHHWM COO/M0aTh TIpaBU/IA TI0/b30BAHUS
XUMHUECKON TIOCYZIol U JTabopaTOpHBIM 000pyZiOBaHHEM, a TaKkKe
rpaBU/Ia 0OpallieHus C BeleCTBaMU B COOTBETCTBUU C HHCTPYKI[USIMHU
T10 BBITIOJTHEHHIO JTA00PAaTOPHBIX XUMUYECKUX OTBbITOB

3.3

ChopMHpOBaHHOCTL ~ YMEHHMM  [JIaHUPOBaTb U BBIMOJHSITh
XUMUUECKUW S5KCIIepUMeHT (TpeBpallleHus OpraHhYecKuX BelecTB
MpU HarpeBaHWM, TOJlyueHWe STU/eHa U H3yyeHHe ero CBOMCTB,
KaueCTBEHHble peaklMd OpraHUuYeCcKWX BellecTB, JeHaTypaLus
0enKOB MPU HarpeBaHWH, I[BeTHbIE pPeaki[uu OeKOB) B COOTBETCTBUU
C TpaBUJIaMH TEXHUKH 0€e30TM1acCHOCTH TPY 00palljeHnH C BelljeCTBaMU
U Js1labopaTopHBIM 000OpyZOBaHWEM; TIPeACTaB/SATb pPe3y/bTaThl
XUMHUYEeCKOro 3KcriepuMeHTa B ¢GopMme 3amnucyd  ypaBHEHUM
COOTBETCTBYIOLLIMX peakiuii U (OopMy/IMPOBaTh BbIBOJbl HA OCHOBE
3TUX pe3y/IbTaTOB

3.4

ChopMUpOBaHHOCTL ~ YMEHWM  MPOBOJAWTH  BBIYUCAEHUS  TIO
XUMHWYeCKUM ypaBHEHUSIM (Macchl, 00bEéMa, KOJMUECTBA UCXOJHOTO
BeIlleCTBa WM TMPOJYKTa peakiMy M0 WU3BEeCTHBIM Macce, 00BLEMY,
KOJIMUeCTBY OFHOTO M3 UCXOAHbIX BELeCTB WY MPOAYKTOB PeaKLin)




3.5

ChopMHpOBaHHOCTb ~ YMEHHMM  KPUTUUYECKH  aHa/JIM3UpOBaTh
XUMHYeCKy0 HWH(OpMalio, Moay4YaeMyl0 M3 pasHbIX HWCTOYHHUKOB
(cpencTBa MaccoBoi MH(oOpMaLWy, ceTb VIHTepHeT U ipyrue)

3.6

CdopmupoBaHHOCT yMeHHU# cob/f0faTh TIpaBWIa 3KOJIOTHUeCKU
1]e/1ec000pa3HOro ToBeieHHsI B ObITY W TPY/IOBOU ZIeATeNbHOCTH B
Lle/IIX COXpaHeHWsl CBOero 370POBbsi U OKpY»Karolljel TPUPOAHOU
CpeZibl, OCO3HaBaTh OMACHOCTb BO3[EWCTBUSI HA >KWBbIe OPraHWU3MBbI
onpe/ieIEHHBIX OpraHUYeCKUX BelleCTB, TOHUMasi CMBIC/I TTIOKa3aTesist
[MAK (mpefenbHO [AOMYCTHMOM KOHLIEHTpallMM), TIOSICHSTH Ha
rpyuMepax CrocoObl YMeHbIIIeHHsI U TIpeJOTBpaIlieHUst X BPeHOTO
BO3/IeICTBUSI HA OPraHU3M UesioBeKa

11 KJTIACC

Kopg

NMpoBepsieMor
0 pe3y/ibTarTa

IIpoBepsieMble NMpeAMETHBIE Pe3y/IbTaThl 0CBOEHHA 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbI Cpe/Hero o001ero 00pa3oBaHus

1

TEOPETI/I‘-IECKI/IG OCHOBBI XMMHUHU

1.1

Bragenve cucTtemMoi XMMMUeCKUX 3HAHWM, KOTOpas BKJIIOUAeT:
OCHOBOMOJIArarwollie TMOHATUSL  (XMMUYEeCKUM  371eMeHT,  aToM,
3/IeKTpoHHasi 000/i0uKa aTtoma, S-, p-, d-3/IEKTPOHHBIE OpOUTAIH
aTOMOB, WOH, MOJIeKYyJ/a, BaJleHTHOCTb, 37eKTPOOTPHUIIATEbHOCTb,
CTereHb OKWUCJIEHWs, XMUMMUUecKas CBfi3b, MOJIb, MOJISIpHasi Macca,
MOJISIDHBIN 00BEM, KPUCTA/UTAYECKasi PEeIIETKA, THUITbI XUMHUECKUX
peakiui (OKMC/TUTETbHO-BOCCTAaHOBUTE/ILHEIE, 9K30- u
9H/I0TEpPMHUUECKHE, PeaKI[M MOHHOTO 0OMeHa), PaCTBOP, 3JIEKTPOJIUTHI,
HE3JIEKTPOJ/IUThI, 3/eKTPOIUTHYECKas [AUCCOLMALUsl, OKUC/IUTEb,
BOCCTAaHOBUTE/b, CKOPOCTb XHWMHUUECKOM peakiuy, XHUMHUeCcKoe
paBHOBeCHe); TeOpUM M 3aKOHbI (Teopusi 3/1eKTPOJIMTHUYECKOU
muccouyauuny, Ilepuoanueckuii 3akoH /[I.W. MeHpeneeBa, 3akoH
COXpaHeHHUs1 MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUHY,
(hakTo/IOTMUECKHe CBe/leHUs] O CBOMCTBAX, COCTaBe, IOJIyUYeHUM U
6e30MacHOM MCIO/Ib30BaHUY Ba)KHEHMIIINX HEOPraHUUeCKUX BeIL|eCTB B
OBbITY ¥ MPAKTUYECKOM /IeATe/TbHOCTH UeI0OBeKa

1.2

CdhopMUpPOBaHHOCTb yYMEHUI BbISIBIATh XapaKTepHble MPU3HAKU U
B3aMMOCBSI3b M3yUEeHHBIX IOHATUM, NPUMEHSTb COOTBETCTBYIOLME
MOHATUS TIpYM OMNMCAHWM CTPOEHUSI U CBOMCTB HeOpraHu4eCcKux
BellleCTB M WX IpeBpallleHnH; BbISB/IATh B3aMMOCBSI3b XUMUYECKUX
3HaHMM  C  TIOHATUAMHA W TIPeJCTaBlIeHUSMU  [PYTUX
eCTeCTBeHHOHAYYHbIX peIMeTOB

1.3

BrnasieHie OCHOBHBIMM METOZAMK HAayuHOT'O TIO3HAHUS BeI|eCTB U
XUMUYECKUX sIBJIEHUH (HaOmofeHne, W3MepeHHe, SKCIIePUMEHT,
MO/ie/IMpOBaHue)




1.4

CdopMHUpPOBaHHOCTL YMEHWU OrpeJeNisiTh BaleHTHOCTb U CTereHb
OKHUCJ/IEHUSI XUMHUUYECKUX 37eMEeHTOB B COeJUHEHUSIX pa3/TMuHOro
COCTaBa, BWJ XUMHUUYECKOM CBsi3u  (KOBaJieHTHas, MOHHas,
MeTaJlJinuecKasi, BOZOPOJHasi) B COeIMHEHUSIX, TUT KPUCTa//IAYeCKOu
PeIIETKH KOHKPeTHOTO BelllecTBa (aTOMHasi, MOJIeKy/IsipHasi, MIOHHas,
MeTaJlJIhuecKast)

1.5

CcdopMHpOBaHHOCTb YMEHHUH OTpeieNiaTh XapakTep Cpe/bl B BOAHBIX
pacTBOpax HeOPraHUUYeCcKUX CoeMHEHUN

1.6

CdopMHUpPOBaHHOCTL ~ yMeHHUsI  KaacCU(ULIMPOBAaTh  XUMUUECKUe
peakiuu 0 pa3/InyHbIM MpH3HAKaM (YMCIY U COCTaBY Pearrupyroiux
Bell[eCTB, TerioBOMY 3(QeKTy peakijuu, H3MeHEeHHUIO0 CTeleHein
OKWUC/IeHUsI ~ 3/IeMEHTOB,  OOpaTUMOCTM  peaklUW,  Yy4yaCTHIO
KaTajiM3aTopa)

1.7

CchopMHpPOBAaHHOCTb yYMEHUW COCTaB/ATh ypaBHEHHWs peakLui
Pa3/IMUHBIX TUIOB, TOJIHbIE U COKpAIllEHHble YDaBHEHUs peakLWi
WMOHHOrO OOMeHa, yUMTbIBasi yCJOBUs, TIPU KOTOPBIX 3TU peakluu

WAYT [0 KOHI[A

1.8

CdopmupoBaHHOCTh yMeHUH MPOBO/IUTH peakLyu,
MO/ITBEPXKaroLue KaueCTBEHHbIN cocTaB Pas3MUUHBIX
HEeOpraHWueCKuX BeIecTB, PAaclo3HaBaThb OIBITHBIM IyTEM HWOHBI,
TIPUCYTCTBYIOLIME B BOAHBIX PACTBOPaX HEOPraHUUECKHX BellleCTB

1.9

CchopMHpPOBaHHOCTb YMEHHI pacKpbIBaTh CYLIHOCTb OKUCIUTETbHO-
BOCCTaHOBUTE/TbHBIX peakiuit ToCpeJiCTBOM COCTaBJ/IeHUS
3JIeKTPOHHOT0 6asiaHca 3TUX peaklyi

1.10

CdhopMUpPOBAaHHOCTb yMeHUM OOBSICHSITH 3aBUCUMOCTb CKODOCTHU
XUMUWUECKON peakiuu OT pa3TuuHbIX (haKTOpPOB

1.11

ChopMHUPOBAaHHOCTb YMEHHWH OOBSICHATH XapaKTep CMeleHUs
XUMUYECKOT0 PAaBHOBECHsI B 3aBUCUMOCTH OT BHEIITHer0 BO3ZelCTBUS
(npunLmn Jle [lartesibe)

OO0111ast ¥ HeOpraHUYecKasi XUMUST

2.1

CchopMUpoBaHHOCTbL YMEHUWM pacKpbIBaTh CMbBICT Ileproanueckoro
3aKOHa O.N. MenpeneeBa u JeMOHCTPUPOBATh ero
CHCTEMAaTU3UPYIOIIYI0, OOBSICHUTENBbHYI0O UM  TPOTHOCTUUYECKYIO

dyHKIU

2.2

CchopMUpPOBaHHOCTL ~ YMEHMM  XapaKTepu3oBaTb  3JIEKTPOHHOE
CTpPOEHMe aTOMOB XUMHUYECKMX 3JIeMeHTOB 1-4  T1epuojioB
[Tepyoanueckoid  CUCTeMbl  XHMUUeCKMX  3snemeHToB  [I.U.
MeH/je/1eeBa, UCITOJIb3YSI TIOHATHUS «S-, P-, d-37IEKTPOHHBIE OPOUTATHY,
«IHepreTuyecKre YpOBHU», OOBACHATh 3aKOHOMEPHOCTU M3MeHeHHsI
CBOMCTB XMMHUYECKUX 3/IEMEHTOB M UX COeJMHEHUW MO TMepuojaM 1
rpynnaMm Ilepuoanueckoil cucTeMbl XMMUYecKuX 3iemeHTOB [I.U1.
MeHiesieeBa

2.3

ChopMHUpPOBAaHHOCTb YMEHMI XapaKTepr30BaTh (OMMCHIBATh) OOIIMe
XUMHUUeCKUe CBONCTBAa HeEOPraHWYeCKUX BeLIeCTB Ppa3/MyHbIX
KJIaCCOB, MOJTBEP)K/aTh CyL|eCTBOBaHNEe TeHeTUUYEeCKOW CBSA3U MEXY
HEOpraHWUYeCKMMH  BellleCTBaMM C  TIOMOLIbIO  ypaBHEHUM
COOTBETCTBYHIOIINX XMMUUYECKHX peaklui




2.4

ChopMHpPOBAaHHOCTL yMEHWW YCTaHAaB/IMBAaTh IPUHA/JIEKHOCThb
HeopraHuyvecKrx BelecTB I10 UX COCTaBy K OMpezie/IEHHOMY K/acCy
(rpynme) coefuHeHU (TIPOCThIE BellleCTBa — MeTasl/Ibl U HeMeTaJllbl,
OKCH/ibl, OCHOBaHMsl, KUC0Thl, aM(pOTepHble TUAPOKCHU/IbI, COMH)

2.5

CcdopMHpPOBaHHOCTb YMEHUI UCII0/1b30BaTh XUMUYECKYH CUMBOJIUKY
JJI COCTaBleHUs (OpMYyJ BelLleCTB U YpPaBHEHUM XHWMHUYECKUX
peakiuii, cucreMatudeckyto HomeHk1aTypy (IUPAC) u TpuBUaibHbIe
Ha3BaHUs OTJe/bHbIX HEOpPraHWuYecKHWx BelecTB (yrapHblid ras,
YIJIEKUAC/BIA Ta3, aMMHUaK, ramiéHasi U3BeCTb, HeralléHas H3BeCTb,
MIUTHEBAsi CO/JA, MUPUT U APYTHe)

2.6

CdopMUpOBaHHOCTb YMeHUI XapaKTepr30BaTh (OMMChIBAaTh) 0OIMe
XUMHAYEeCKHe CBOWCTBA HEOPraHWYeCKWX BelecTB Pa3/MUHbIX
K/1aCCOB, MO/ TBEPKAAaTh CyllleCTBOBaHME FeHeTUYeCKO! CBSI3U MeXy
HeOpraHMYeCKMMHM  BellleCTBAMU C  TIOMOLIBIO  YPaBHEHUI
COOTBETCTBYIOLLMX XUMUYECKUX pPeakI1i

2.7

CchopMHpPOBaHHOCTb ~ YMEHMIM  [JIaHUPOBaTb M BBINOJIHATh
XUMHYECKUW SKCIepUMeHT (pas/jiokeHWe TepoKCHZa BOAOpoAa B
IIPUCYTCTBUU KaTa/IM3aTopa, Olpeze/ieHue cpe/ibl pAaCTBOPOB BelleCTB
C TIOMOLBI0 YHHBEPCAJBbHOTO WHJWKATOpa, BJIMSHUE pPa3/IMYHBIX
(haKTOpOB Ha CKOpPOCTb XMMHYECKOW peaklid, peaklid HOHHOIO
oOMeHa, KaueCTBeHHbIe PeakIUy Ha Cy/ab(ar-, KapOoHAT- U XIOpU/-
aHWOHBI, HA KAaTHUOH aMMOHWUS, pellleHre SKCIIepUMeHTa/IbHbIX 3a7au
1o Temam «MeTasuibl» U «HeMeTanis») B COOTBETCTBUHU C IIPaBUIaMU
TeXHUKA 0Oe3omacHOCTH 1pu  oOpalljeHWd C BellecTBaMM |
nabopatopHbiM  00OpyZiOBaHWEM;  TIPEJCTaB/ATh  Pe3yJ/bTaThl
XMMHMUYECKOr0 SKCrepuMeHTa B (opMe 3aluicd  ypaBHEHWU
COOTBETCTBYIOLMX peakluil U (OpMy/IMpOBaTh BbIBOJbl Ha OCHOBE
3TUX pe3yJIbTaTOB

2.8

CdopMHpOBaHHOCTb yMeHMH COO/IO/jaTh TpaBW/a I10JIb30BaHHUS
XUMHUYeCKOW TIOCYZioi W y1labopaTOpHBIM 000pyJ0BaHMEM, a TaKkKe
npaBuIa obpalleHus C BeI[eCTBAMU B COOTBETCTBHUH C MHCTPYKLIUSIMA
T10 BBITIOJTHEHHIO J1Ja00PAaTOPHBIX XUMUYECKHX OTbITOB

2.9

CchopMUpOBaHHOCTb ~ yMEHHMM  XapaKTepu3oBaTb  XUMHYeCKHe
TIPOLIECChI, JIeXKalllie B OCHOBE NPOMBILIEHHOTO TI0/TyueH!sl CEPHOU
KHCJIOTBI, aMMHAKa, a Takke C(hOPMUPOBAHHOCTH TPeZCTaB/IeHH 00
oOLMX HayyHbIX TPUHLUMAX U 3KOJOTMUYecKUx mpobiemax
XUMHYECKOT0 MPOU3BO/CTBA

XUMUA U )KU3Hb. PacuéThl

3.1

CchopMUpoBaHHOCTh TIpe/ICTaBIeHU 0 XMMUUeCKON COCTaBJIsoLei
eCTeCTBeHHOHAyYHOM KapTHWHBI MHpPA, POJM XUMHU B TO3HAHUU
SIB/IEHUW TIPUPO/bI, B (POPMUPOBAHUU MBIILIEHUS] U KY/IbTYPbl
JIMYHOCTH, €€ (YHKIMOHATBbHONH TI'PaMOTHOCTH, HeOOXOAMMOM [ist
pellleHUs1 TPaKTUUeCKUX 3alaud M JKOJIOTUYeCKHM 00O0CHOBAHHOTO
OTHOIIIEHHUsI K CBOEMY 3/I0POBbIO U TIPUPOHOM cpejie

3.2

CdopMHUpOBaHHOCTh yMeHUM KPUTHYECKU aHa/IM31UpOBaTh
XUMUUECKyI0 WHGOpMAIWIo, TMOIyYaeMyl0 W3 Pa3HbIX UCTOUHHUKOB
(cpejcTBa MaccoBOM KOMMYHHUKAIMH, CeTh VIHTEpHeT U Jipyrue)




3.3

CchopMHUpOBaHHOCTL yMeHH# COO/f0aTh TIpaBWIa KOJIOTHYECKH
1je/1ecoobpa3HOro TOBeJieHHst B OBITY W TPY/JOBOHM [1eSITeTbHOCTH B
L[e/IsIX COXpaHeHWs CBOero 37I0POBbs U OKpYy»Karolllel TMPUPOHOM

cpefipl

3.4

Oco3HaBaTh OMNACHOCTb BO3/IEHCTBUSI HAa JKWUBble OpraHU3Mbl
orpe/le/IEHHBIX BelLeCTB, IMOHMMAass CMblcal Tokasatens [1[IK,
TIOSICHSITH Ha MTpUMepax Crioco0bl yMeHbILeHUsI U TTPeJ0TBPalleHHst X
Bpe/IHOT0 BO3/€MCTBHS Ha OPraHU3M uesioBeKa

3.5

CchopMUPOBAaHHOCTb ~ YMEHWM  TPOBOJUTH  BLIUMC/IEHUS  C
WCT0/Ib30BaHMEM TIOHSITUSI «MaccoBasi [10Jisl BelljeCTBa B pacTBOpe»,
00BbEMHBIX OTHOIIEHWM Tra30B TMPU XUMHUYECKUX PpeakLUsiX, MacChl
BeIleCcTBa WM 00bEMa Tra30B IO U3BECTHOMY KOTMYeCTBY BeleCTBa,
Macce wid 00bEMy O/IHOTO W3 YUyaCTBYIOIIMX B peakluy BeIlecTB,
TernyIoBoro 3¢ deKTa peakljii Ha OCHOBE 3aKOHOB COXpaHeHHUsI MacChl
BeIlleCTB, MpeBpallleHusi 1 COXpPaHeHUs] SHeprUu




ITPOBEPAEMBIE OJIEMEHTBI COJEPXXKAHUA

10 K/ITACC

Kop,

IIpoBepsieMbIl 3/IEMEHT COfiep>KaHUs

1

TeopeTHueckrie OCHOBbI OPraHU4eCKOW XUMUU

1.1

[IpesMeT opraHMYecKOW XUMHM: eé BO3HUKHOBEHHWE, pasBUTHE U 3HaueHue B
TI0JIyYeHUY HOBBIX BellleCTB U MaTepuasoB. Teopusi CTPOeHUs] OpraHu4yecKUx
coeguHeHn A.M. ByTtnepoBa, eé 0CHOBHBIE ITOI0KeHUsI

1.2

CtpykTypHble (GOpMy/bl OpraHMYeCcKUX BelllecTB. ['omosiorusi, u3oMepus.
XuMHUecKasi CBSI3b B OPraHMYeCKHUX COeIMHeHUSX — OJIMHapHble U KpaTHbIe
cBsi3u. [IpesicTaBieHue 0 KiacCU(UKaLMKM OPraHUueCcKuX BelllecTB

1.3

HOMEHKHaTypa OpraHU4YeCcKux COQ,I[I/IHEHI/Iﬁ (CI/ICTEMaTI/I‘—IECKaH) " TPUBHAJIbHbIE
Ha3BaHUS BaXKHEUIINX HpE,Z[CTElBHTEJ'IEIZ KJ/1IaCCOB OPraHMY€eCKHX BeIIeCTB

YTJ1eBOZI0PO/IbI

2.1

AnKaHBI: COCTaB M CTpOEHWe, TOMOJIOTUYeCKuil psii. MeTaH U 3TaH —
TIpOCTeMIle TIpe/ICTaBUTeIM aJKaHOB: (M3MUeCKhe W XUMHUeCKhe CBOMCTBa
(peakuuy 3aMellleHHsi M TOpeHUs), HaXxOXK[eHue B TIpUpojie, TONydyeHUe U
TIpUMeHeHre

2.2

AJKeHbI: COCTaB U CTPOEHHe, TOMOJIOTUYECKUH psifi. DTWIeH U TpOIu/eH —
NIPOCTelIIe TpeJCTaBUTeNN alKeHOB: (M3MYecKhe U XMMHUUYeCcKHe CBOWCTBA
(peakuuy TrUApPUPOBaHUs, TrajJOreHUPOBaHUS, THApaTaliy, OKUCJIeHUs |
NI0JIMMepU3aLii), N0JlyyeHHe U IPUMeHeHue

2.3

Ankaguensl: Oytaguen-1,3 u MetunOyTtagueH-1,3: cTpoeHue, BakKHeHIIMe
XMMHUeCKHe CBOKCTBA (peakLus rnonvMepusanum). [lonyuenre cMHTeTHYECKOTO
Kay4yKa ¥ pe3uHbl
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AnKuHBL: cOCTaB U 0COOEHHOCTH CTPOEHMs, TOMOJIOTHUECKUH psifi. ALleTU/IeH —
MPOCTEMIINK Tpe/iCTaBUTeb aJKWUHOB: COCTaB, CTpPOeHHe, (r3NuecKde U
XUMUYEeCKHe  CBOMCTBa  (peakUuM  THMJPUPOBaHUs,  TajOreHUpPOBaHUS,
rU/ipaTaliy, TOpeHus), oJayyeHre U IpUMeHeHne

2.5

Apensbl. beH3on: cocraB, cTpoeHue, (u3nueckre M XHMHUYECKHMe CBOMCTBA
(peakuyy rajoreHMpOBaHWs W HUTPOBaHWA), IIOJIyYeHHe W IIPUMEHeHHe.
Tonyon: cocra, cTpoeHWe, (U3MUYECKHME U XUMHYECKue CBOMCTBa (peakLuu
raJIoOTeHUPOBaHNsl U HUTPOBaHMs), MOJyYyeHHe U NpuMeHeHHe. TOKCUYHOCTb
apeHOB. ['eHeTHueckasi CBSI3b MeXX[y YIJIEBOZOPOJaMH, MPUHAJJIEKaUMU K
pa3/IMYHbIM KJlaccaM

2.6

[IpuposHble WCTOYHMKM YIVIEBOAOPOZOB. IIpvpozHBIM ra3 U TNONyTHbIE
HedTsiHble ra3bl. HedTh 1 eé npoucxoxzaenue. Criocobrl nepepaboTky HedTH:
IeperoHKa, KPeKWHI (TepMHUYeCKUM, KaTaJuTHUUeCKWW), nmuposus. [Ipoaykrsl
nepepaboTKy HeTH, UX TPUMEHeHHEe B IPOMBILIIEHHOCTH U B ObITY. KaMeHHbIH
yT0JIb ¥ TIPOAYKTHI ero nepepaboTKu

Kucopozgcozepykaiije opraHiyecKye CoeiMHeHus!

3.1

[lpenenbHble OJHOATOMHBIE COUPTHL. MeTaHOM W 93TaHO/M: CTPOeHWUe,
¢dbu3uyeckre U XUMHYeCKHe CBOWCTBa (peakld C aKTUBHBIMM MeTaslJlaMH,
rajioreHOBO/I0OPO/IaMU, TOpeHHue), TpuMeHeHUe. BoJopo/iHbIe CBSI3U MeEXIY
MOJIeKyJlaMU CIIUPTOB. [leiicTBHe MeTaHOJIa U 3TaHOJa Ha OPraHM3M uesioBeKa.
MHoroatomMHbie CIIUPThL. DTU/IEHTJIMKO/b U TJIULIEPUH: CTPoeHue, (r3nueckre
M XUMHUUecKde CBOWCTBa (B3aMMOJIEMCTBHE CO IIleJIOUYHBIMU MeTaslJlaMH,




KaueCTBEHHasi peakliis Ha MHOTrOaTOMHble COUPTHI). [lelicTBYe Ha OpraHU3M
yesioBeka. [IpyMeHeHue riiviepruHa U STUIeHTJIMKOJIS

3.2

deHoM: CTpoeHWE MOJIeKy/bl, (U3MUecKhe U XUMUUeCKWe CBOMCTBa.
TokcruuHoCTh (heHosa. [IpumeHeHue dheHona

3.3

Anbserusibl U KeToHbI. @opMasbJeru, alieTaiberui: CTpoeHue, hr3uueckue u
XUMHYEeCKUe CBOMCTBA (peakl[iy OKUC/IeHHUS U BOCCTAHOBJ/IEHUS], KaUeCTBEHHbIe
peakiiiu), 1oJiyueHre U NMpuMeHeHUe

3.4

O/ HOOCHOBHBIE TIpe/ie/lbHble KapOOHOBBIE KUC/IOTHL. MypaBbUHasi U YKCyCHast
KHCJIOTBI: CTpPOeHUe, (pr3ndeckrue M XUMUUYeCKHe CBOWCTBA (CBOMCTBa, 0OLue
JJI Kacca KHUCJIOT, peakUMs >STepu(MKalvy), IOoJayuyeHWe U IpUMeHeHHe.
CreapuHOBasi ¥ OJIeMHOBAsi KUCJIOThI KaK MPeZCTaBUTe/IN BBICIINX KapOOHOBBIX
KUC/I0T. Mbl/1a KaK COMM BBICIIMX KapOOHOBBIX KHUC/IOT, UX MOMOLIlee feliCTBHe

3.5

CnoskHble 3(Upbl KaK MPOU3BOZHbIE KAPOOHOBBIX KUCIOT. ['MAPOIM3 C/I0XKHBIX
3¢upoB. XKupel. 'naponus xupoB. [IpuMeHeHue UpoB. brosoruueckasi posib
)KUPOB

3.6

YrneBoAbl: COCTaB, KAaCcCU(PUKaLMs yreBoA0B (MOHO-, U- U TIOJIMCaXapyU/pbl).
['MroKo3a — MPOCTeHIIMi MOHOCaxapu[i: 0COOEHHOCTH CTPOEHUsS] MOJIEKYIIbI,
dusnueckue U XUMUUECKHWe CBOWCTBA (B3aMMOeHCTBHE C TUIPOKCUIOM
menu(Il), okucneHve aMMHauHbIM ~ pacTBOopoM  okcuza  cepebpa(l),
BOCCTaHOBJIeHUe, OpO)KeHHe TJIFOKO3bI), HaX0XK/JeHe B TIPUPO/ie, IPUMeHeHue,
buonoruueckas posib. @oTocuHTe3. PpyKTO3a KaK M30Mep IJItOK03bl. Kpaxman u
L[e/I/IF0/I03a KaK MpUPOJHbIe rosMepbl. CTpoeHHe Kpaxmasnia U LeJTH0/I03bl.
dusnuecke M XUMUYECKHe CBOWCTBA KpaxMmania (TMpo/u3, KaueCTBeHHast
peakiysi C N0I0M)

A30TCOzeprKallie OpraHuuecKre CoeInHeHMsI

4.1

AMHHOKHC/IOTHI KaK aM(oTepHble OpraHvueckude coefiHeHus. Pusnueckre U
XMMHUYeCKHe CBOMCTBA aMMHOKMCJIOT (Ha MpuMepe IMLMHA). bruonornueckoe
3HaueHHe aMUHOKUCOT. [lenTr bl

4.2

benku Kak TIpUpOZHbIE BBICOKOMOJIEKY/ISIPHbIe coefuHeHus. I[lepBuuHas,
BTOPHYHAsi U TPeTUUHasi CTPyKTypa OenkoB. XHMMHYeCKHde CBOWCTBa OesKOB:
TUAPO/N3, ieHaTypalysl, KaueCTBeHHbIe PeakKIMy Ha OesKu

BbICOKOMOEKyIsipHble COe/IMHEeHMs

5.1

OCHOBHBIE TOHATHUS XUMHH BBICOKOMOJIEKYJ/ISIPHBIX COeJWMHEHU: MOHOMeD,
MoJiMMep, CTPYKTypHOe 3BeHO, CTeleHb [OJUMepu3alyy, CpeJHss
MosieKysisspHasg Macca. OCHOBHblIE MeTOJbl CHHTE3a BBICOKOMOJEKYISIPHBIX
CcOoeJMHEeHUM — No/IMMepHr3alivsl ¥ OJIMKOH/IeHCalsi

5.2

OKCllepUMeHTa/lbHble MeTO/bl H3y4YeHMs BeLeCTB U UX [peBpalleHUi:
O3HaKOMJIeHWe C oOpa3laMu TIPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH,
r1acTMace, KayuykoB. [TosyyeHrie CHHTETUUECKOT0 KayuyKa M pe3uHbI

11 K/TACC

Kop,

HPOBepHEMbIﬁ JJIEMEHT CO/Ne€PKaHUA

1

TeOpeTI/I‘—IeCKI/Ie OCHOBBI XMW

1.1

XUMHUUECKU# 3/1eMeHT. ATOM. S1Ipo aToMa, U30TOIIbI. DJIeKTPOHHAsi 000/10UKa.
OHepreTuyeckye YpOBHH, TIOAYPOBHU. ATOMHbBIe OPOUTA/H, S-, p-, d-37IEMEHTHI.
OcobeHHOCTH pacripe/ie/ieHUs 3JIEKTPOHOB 110 OpOUTA/ISIM B aTOMax JIEMEHTOB




TIePBBIX YeThIPEX NMepUO0B. DJIeKTPOHHAsE KOH(MUTypalsi aTOMOB

1.2

[Tepriognueckuii 3akoH U [lepuojguyeckast cucteMa XUMUUECKHUX 3/1eMEHTOB
IO.W. Menpeneea. CBsi3b NeproAMUYeCcKOro 3akoHa u [leproanueckoit CCTeMbl
XUMUUecKux 37eMeHTOB [.V1. MeHiesileeBa C COBpeMEHHOM Teopuel CTpOeHus
aTOMOB. 3aKOHOMEDHOCTH W3MeHEeHMUsI CBOWCTB XWMHUUECKUX 3/IEeMEHTOB W
o0Opa3yembIX MUMH TIPOCTBIX U CJIOXKHBIX BeIeCTB TI0 TPyIiaM U Tepuojiam.
3HaueHue MepruoInueCcKoro 3aKoOHa B Pa3BUTUU HAaYKU

1.3

CrpoeHve BelllecTBa. XHMHYecKasi CBsi3b. Bujbl XUMHUeCKOW CBSI3U
(KoBasleHTHasi HeToJIsipHasi W TIOJsipHasi, WOHHasl, MeTa/uinyeckasi). VIOHBI:
KaTHOHbI M aHWOHBI. MexaHW3Mbl 00pa30BaHUSI KOBAJIEHTHOH XWMHUUECKOH
cBs13M (0OMeHHBIN 1 IOHOPHO-aKIeNTOPHLIHN). Boziopo/iHasi CBsi3b

1.4

BaneHTHOCTB. D/1eKTpoOTpULAaTENLHOCTE. CTereHb OKUC/IeHUs

1.5

BelijecTBa MO/EKY/ISIPHOTO ¥ HEMOJIEKY/IIPHOTO CTPOeHUs1. 3aKOH MOCTOSTHCTBA
COCTaBa BelllecTBa. THIblI KPUCTA/LTMYECKUX PeIIETOK. 3aBUCUMOCTb CBOMCTBA
Bel[eCTB OT THWIA KPUCTa//TMUeCKOW peliéTku. [loHSTME O [ucChepCHBIX
cucteMax. VIcTUHHBIE U KOJIJIOW/IHbIe pacTBOPbL. MaccoBasi [j0/isl BelljeCcTBa B
pacTBope

1.6

Knaccudukarus HeOpraHuYecKux COeJJMHEeHUH. Homenknartypa
HeopraHuyeCcKHux Bell[eCTB

1.7

Xvmuueckasi — peakuus.  Knaccuukanusi — XMMMUeCKWX — peakLuil B
HeopraHuueckKou U OpraHnyecKol XMMHU. 3aKOH COXpaHeHHs1 MacChl BellleCTB,
3aKOH COXPaHEeHHsl Y peBpallleHrs] SHEPrUM MPU XUMHAYECKUX PeakLUsix

1.8

CKOpOCTb peakijuy, eé 3aBUCUMOCTb OT pa3/IMyHbIX (PAKTOPOB

1.9

Ob6patuMble peakiui. XUMUUecKoe paBHOBecue. DakTOpbI, BUSIOLIME Ha
COCTOsiHUe XuMUueckKoro pasHosecus. [IpuHuun Jle Ilatense

1.10

OnektposuTryeckasi auccoruaius. CunbHble U cabbie 3ekTpomThl. Cpezia
BOJHBIX pacTBOPOB BeLLECTB: KHWC/as, HeWTpasbHasi, Ie/iouHas. Peakumu
HMOHHOTO OOMeHa

1.11

OKMC/IUTe/IbHO-BOCCTaHOBUTEILHBIE peaknu

Heopranvueckasi Xxumust

2.1

Hewmetannel. ITonoxenne HemeTanioB B [lepyuogrueckoi cucteme XMMHUYeCKUX
snemenToB .. MeHzeneeBa 1 0COO€HHOCTUA CTPOEHUS aTOMOB. PU3HNUECKHe
CBOMCTBA HeMeTa/UIOB. AJUIOTPONMS HeMeTa/l/ioB (Ha IpUMepe KHUCJIOpPOZa,

cepel, hocdhopa u yrieposa)

2.2

XyMUUeCcKre CBOMCTBA Ba)KHEMIIIMX HeMeTa/l/IoB (rajioreHoB, Cephbl, a30Ta,
docdopa, yraeposa U KpemMHHs)) W HUX  COeluHEHUN  (OKCHU/IOB,
KHMCJIOPO/ICOZIEPXKAII[AX KUC/IOT, BOJAOPOAHBIX coefuHeHMi). [IpuMmeHeHue
B)KHEMIIIMX HEMETAJVIOB U UX COeJUHEeHUN

2.3

Mertannsl. ITonoxxenve MmetamioB B [lepuoguyeckod cucTtemMe XUMUUYECKHX
snemeHToB [1.11. MeHeneeBa. OcoO€HHOCTH CTPOEHHS 3/IEKTPOHHBIX 000/10UeK
aToMoB MeTasyioB. Obiyve ¢pu3nueckrie CBOCTBa MeTa/ioB. CIiylaBbl METaJl/IOB.
OeKTPOXUMHUUECKUH Psiji HallpshKeHHUH MeTasllioB

24

XyMHUUeCcKre CBOMCTBA Ba)KHEMIIIUX MeTasIoB (HaTpUM, Kajui, Ka/bLUi,
MarHuii, aJlOMUHUN, [IUHK, XpOM, »Kejie30, Me[lb) U uX coeguHeHuM. OO1iue
croco0bl TIOSTyYeHust MeTasuioB. [TpriMeHeHNe MeTasIOB B OBITY 1 TEXHUKE

2.5

I'eHeTHuecKas CBA3b HeOopraHn4yeCKHUX BelleCTB, IIpHMHaA/1eXXallliX K pa3/IMYHbBIM
KJ/IaCCaM

XUMHA U )KU3HDb




3.1

Posb xumMuM B oOecrieueHHUH 3KOJIOTUUECKOM, SHEpreTHUecKod W TIMILEeBOMH
0e30MacHOCTH, Pa3BUTUM MeJUIUHEL. [TOHSATHE O HayuHBIX METOZAX MO3HAHUS
BelIeCTB M XUMUUECKUX peakLui

3.2

[peacraBnenus 06 OOLMX HAYUHBIX MPUHLIATIAX MPOMBIIUIEHHOTO TTO/TyUeHUsI
Ba)KHEUILIMX BelllecTB. Ye/0BeK B MUpe BeIeCTB U MaTepUasioB: BaKHEMIIINe
CTpOUTe/IbHbIE MaTepuasbl, KOHCTPYKLIMOHHbIe MaTepHasbl, KPackKu, CTeKJIO,
KepaMMKa, Marepuasbl [/isl 371eKTPOHUKH, HaHOMaTepHasbl, OpraHu4yeckrie u
MHHepaJibHbIe Y00peHust

3.3

Xumuss U 37[0pOBbe UesiOBeKa: IpaBWia WCIIO/Ib30BaHUs JIeKapCTBEHHBIX
rperapaToB, TpaBuia 0e30MacHOTO WCII0/b30BAaHUS TIPeriapaToB OBbITOBOM
XVMUH B TIOBCEIHEBHOU YKU3HU
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