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1. IInanupyemMsbie pe3yabTaThl 0CBOEHHs YUeOHOT0 nmpegMeTa « X UMUsI»

CraHgapT yCTaHaB/IUBaeT TpeOOBaHUS K pe3y/ibTaTaM 0CBOeHUsI 00yUaroIUMUCS OCHOBHOM
oOpa3oBaTe/IbHOM TIPOTPAMMBI:

-IMYHOCTHBIM, BK/TFOUAIOIIMM FOTOBHOCTb U CITOCOOHOCTb 00YUaroIuxcsi K CaMOPa3BUTHIO U
JTMYHOCTHOMY CaMOOTIpe/ie/IeHH 0, CYOPMUPOBAHHOCTh UX MOTHBALIUK K 00yUYeHHUI0 U
1je/leHarpaB/ieHHOM M03HaBaTe/IbHOU [1esiTeTIbHOCTH, CHUCTeMbl 3HAUMMBIX COL[UAIbHBIX U
MEXJIMYHOCTHBIX OTHOIIEHWH, LIeHHOCTHO-CMBIC/IOBBIX YCTaHOBOK, OTPa’KatoIIUX JINYHOCTHBIE
Y TpaXk/laHCKUe TIO3UL[UU B [lesiTeIbHOCTH, aHTUKOPPYIILIMOHHOE MUPOBO33peHHe,
TIPaBOCO3HAHUe, FKOJIOTHUECKYIO KY/IbTYPY, CTOCOOHOCTb CTaBUTh 1[€JIU U CTPOUTD YKU3HEHHbIe
TIJIaHbI, CIIOCOOHOCTH K OCO3HAHUIO POCCUNCKOM IPaXkJaHCKOW WUIEHTUUYHOCTH B
MOJIMKY/IbTYPDHOM COLIMYME;

-MeTanpeMeTHbIM, BK/TFOUAIOIIIMM OCBOEHHbIE 00YUaroIMMUCS MEXXIIPeAMETHBIE TIOHSATHS U
yHHBepcasbHble yueOHble [efCTBUs (pery/isTUBHbBIE, T03HABaTe/IbHble, KOMMYHUKaTUBHbIE),
CIOCOOHOCTh UX UCIIOJ/Tb30BAHUS B TIO3HABATE/IbLHOU U COIMAIBLHOMN MPaKTHKE,
CaMOCTOSITe/IbHOCTh B IJIAHUPOBAHUH U OCYILIeCTB/IEHUM YueOHOM [1esiTe/TbHOCTH U
OpraHu3aly yueOHOTO COTPYJHUUECTBA C IeJjaroraMi U CBeEPCTHUKAaMH, CITIOCOOHOCTD K
MOCTPOEHUIO UHAUBU/yalbHOM 00pa3oBaTelbHOM TPaeKTOPHH, BJlajieHHe HaBbIKaMH yueOHO-
HCC/IeI0BaTe/IbCKOM, MPOEKTHOM U COLIMA/IbHOM JesiTe/TbHOCTH;

-npeMeTHbIM, BK/TFOUAIOIIMM OCBOEHHbIe 00yUaloMMUCs B X0/ie U3ydeHust yueOHOro
npeaMeTa yMeHwus, crieriuduueckue A1 JaHHOW TIpeZMeTHOU 00/1aCTH, BUZIBI 1€TEIbHOCTH 110
TI0JTyYeHHI0 HOBOTO 3HaHMS B PAMKax y4eOHOTo TpeiMeTa, ero rmpeodpa3oBaHUI0 U
MIPUMEHEHHIO B yueOHBIX, yueOHO-TIPOEKTHBIX U COLIMATbHO-TIPOEKTHBIX CUTYaIUsX,
(hopMHpOBaHKe HayUYHOT'0 TUIIA MBILLJIEHHUS], BjlafleHe HayYHOW TePMUHOJIOTHel, K/IFoueBbIMU
MOHATUSIMU, METO/IJaMH1 U TIpHeMaMH.

JINUHOCTHBIE pPe3y/bTdThbl 0CBO€HUA y‘-IEﬁHOl"O npeaMerda «XHUMUA»

JINYHOCTHBIE pe3y/IbTaThl B chepe OTHOLIEHUH 00yUarIMXCcA K cede, K CBoeMy
3/I0POBBI0, K MO3HAHUIO Celsi:

- opueHTaLus 00yJarolMXCs Ha JOCTWKEeHHe JIMYHOTO CYaCThbsl, Pea3aliyio TTO3UTUBHBIX
JKU3HEHHBIX TIepCIIeKTHB, MHUL[UATUBHOCTb, KPeaTHBHOCTh, TOTOBHOCTB M CIIOCOOHOCTBH K
JTMYHOCTHOMY CaMOOTIPe/IeIEHHI0, CIIOCOOHOCTh CTABUTH LIeIM M CTPOUTH YKU3HEHHbIE TI/IaHbl;

- TOTOBHOCTH M CITOCOOHOCTBH 00ecrieunTh cebe U CBOMM OJIM3KUM [JOCTOWHYHO YKU3Hb B
TIPOLIeCCe CAMOCTOSITe/IbHOMN, TBOPUECKON U OTBETCTBEHHOMU JIeATe/TbHOCTH;

- TOTOBHOCTh U CIIOCOOHOCTH 00YUarOIMXCsi K OTCTaMBaHHIO TMYHOTO JOCTOMHCTBA,
COOCTBEHHOT0 MHEHWUSI, TOTOBHOCTb M CITOCOOHOCTH BbIpabaThiBaTh COOCTBEHHYIO MO3ULIUIO 10
OTHOIIIEHHIO K 00I1]eCTBeHHO-TTO/IUTUYECKUM COOBITHSIM TIPOLIIOTO M HACTOSIIIEr0 Ha OCHOBE
0CO3HaHUSI U OCMBIC/IEHUS] UCTOPUH, JYXOBHBIX 1[eHHOCTel U JOCT)KeHUH Hallleid CTpaHbI;

- TOTOBHOCTB M CITOCOOHOCTBH 00YUarOIMXCsl K CAMOPa3BUTHIO M CAMOBOCITUTAHUIO B
COOTBETCTBHUH C 00lIieue/0BeYeCKUMHU 1[eHHOCTSIMU U H/ieasiaMH IPa>kaHCKOT0 0011[eCTBa,
NoTpeOHOCTh B (P3MUeCKOM CaMOCOBEPIIIEHCTBOBAHUH, 3aHSATHSIX CITIOPTHBHO-
03/]0POBUTE/IbHOMU JIeATeTbHOCTHIO;

- TIDUHSATHE U peanu3alysi [IeHHOCTeH 3710poBoro U 6e3omacHOro obpasa Ku3HH, OepexkHoe,
OTBETCTBEHHOE ¥ KOMITETEHTHOE OTHOILIeHHE K COOCTBEHHOMY (PM3HUECKOMY U
TICUXOJIOTUYeCKOMY 3/I0POBBIO;

- HerpusiTHe BPeJHBIX MPUBLIUEK: KYPeHUsi, yIIOTPeOIeHHsI alKOT0J/1s, HADKOTHUKOB.
JIMYHOCTHBIE pe3y/IbTaThl B chepe OTHOLIeHH o0yuaromuxcsa K Poccun kak K Poune
(OteuectBy):

- POCCHICKast IEHTHUYHOCTh, CIIOCOOHOCTb K 0CO3HAHWIO POCCUMCKON UIEHTUUHOCTH B
TIO/IMKY/IbTYPHOM COLIYMe, UyBCTBO TIPUYACTHOCTH K UCTOPUKO-KY/IbTYPHOU OOI[HOCTH



poccuiickoro Hapo/ia u cyabOe Poccun, maTproTH3M, rOTOBHOCTB K CTyKeHut0 OTedecTBy, ero
3aluTe;

- yBaKeHHe K CBOeMYy Hapo/[y, UyBCTBO OTBETCTBEHHOCTH Iepe[, PoguHOM, ropocTy 3a CBOM
Kpaii, cBoro PozyHy, mpoliiioe ¥ HacTosilllee MHOTOHALIMOHAILHOTO HapoJa Poccuu, yBaxkeHre
K TOCy/IapCTBEeHHBIM CUMBOJIaM (Tep0, ¢uiar, THMH);

- (hopMHpOBaHUe yBaXkeHHsI K pyCCKOMY sI3bIKY KaK rocy/JapCTBeHHOMY sI3bIKYy Poccuiickoi
denepaliu, SB/SIOIEMYCS OCHOBOM POCCUHCKON UAEHTUUHOCTH U I7IaBHBIM ()aKTOPOM
HaIMOHA/ILHOT'O CaMOOTIpe/le/IeHus;

- BOCIHTaHWe YBa)KEeHUS K KYJ/IbTYPe, S3bIKaM, TPAJULIUAM U 00bIYasiM Hapo/0B,
MpO’KUBaroIMX B Poccuiickoit ®denepaiiyu.

JINYHOCTHBIE pe3y/IbTaThI B chepe OTHOIIEHUH 00yUAKOIIMXCA K 3aKOHY, F0Cy/JapCTBY H K
rpakAaHCKOMY 00IIeCTBY:

- TPaX[aHCTBEHHOCTh, FPaK/laHCKast MO3UL{UsI aKTUBHOTO U OTBETCTBEHHOTO UjleHa
POCCHIACKOTO 0011[eCTBa, 0CO3HAIOIIIET0 CBOM KOHCTUTYLIMOHHBIE MpaBa U 0053aHHOCTH,
yBa’KaroIllero 3aKOH U IpPaBOMopsi/[0K, 0CO3HaHHO NPUHUMAOLLEr0 TPaJULIMOHHbIe
HalMOHa/IbHBIe U 00lIjeueioBeuecKre ryMaHUCTUUeCKHe U IeMOKpaTHUecKue 1[eHHOCTH,
TOTOBOT'O K YYaCTHIO B 0011[eCTBEHHOU KU3HHY;

- TIpU3HaHWE HeOTUY)K/IaeMOCTH OCHOBHBIX MpaB U CBO0OO/| UesioBeKa, KOTOpbIe TIPUHA/IJIe)KaT
Ka&X/]JOMY OT PO’K/IeHHsI, TOTOBHOCTb K OCYIIIeCTB/IEHUI0 COOCTBEHHBIX IpaB U cBo0O0 6e3
HapyILeH!s TIpaB U CBOOO/| IPYTUX JIKL], TOTOBHOCTh OTCTauBaTh COOCTBEHHbIe ITpaBa U
CBO0OO/IbI UesIOBeKa U TPaKIaHMHA COT/IaCHO O0LIeNpU3HaHHBIM MTPUHIIUIIAM ¥ HOpMaM
MeXX/1yHapOJHOro TipaBa U B cooTBeTcTBUU ¢ KoHcTuTyLmel Poccuiickoi ®@esepariuu,
MpaBOBasi U MOJUTUYECKasi FPaMOTHOCTb;

- MHUPOBO33peHHe, COOTBETCTBYIOIIlee COBDEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU U
0011]eCTBEHHOM MTPAaKTHUKKM, OCHOBAaHHOE Ha JJaJIore KY/bTYp, a TaK)Ke Pa3/UUHBIX (HOPM
00I1IeCTBEHHOTO CO3HAHMSI, 0CO3HAHKEe CBOEr0 MeCTa B IMOUKY/IbTYPHOM MHPE;

- WHTepuOopU3aLivsl LeHHOCTel 1eMOKPaTHH U COL[Ma/IbHOW COMMIapPHOCTH, TOTOBHOCTD K
JIOTOBOPHOMY peTyJ/IMPOBAaHUI0 OTHOIIEHWH B TPYIINe WK COL[Ma/IbHOW OpraHU3aluu;

- TOTOBHOCTb O0YYaroIIUXCsl K KOHCTPYKTUBHOMY YYaCTUIO B TIDUHSTHUH PELIeHUH,
3aTparvBaroIMX WX TIPaBa U UHTEPEChl, B TOM UHC/Ie B pPa3TUUYHbIX (hopMax 00IeCTBeHHOM
caMoopraHu3aljiM, camoyITipaB/ieHusi, 00IleCTBeHHO 3HaUUMOM JiesITe/TbHOCTH;

- TIPUBEP>KEHHOCTH U/IesIM WHTepHAIIMOHA/TM3Ma, APY>KObI, paBeHCTBA, B3aUMOITOMOIIH
HapO/I0B; BOCITUTaHKE YBaXXKUTEILHOTO OTHOILIEHUS K Hal[OHAIbHOMY /IOCT
OWHCTBY JIFO/IeH, UX UYBCTBaM, PEJTUTHO3HBIM YOeKIeHHsIM;

- TOTOBHOCTb 00YYaroIIUXCsl IPOTUBOCTOSITh U/I€0JI0TUM SKCTPEMHU3Ma, Hal[HOHAIM3Ma,
KceHo(oOUM; KOPPYIIMK; AUCKPUMHUHALIAY 110 COLIMATBHBIM, PeJTUTHO3HBIM, PACOBBIM,
HaI[MOHA/IbHBIM TTPU3HAKaM U IPYTUM HeraTUBHBIM COLIMA/IbHBIM SIBJIEHUSIM.

JIMYHOCTHBIE pe3y/IbTaThl B c(hepe OTHOLIEHHH 00yJaoImMXCs C OKPY)KAIOIUMHU
JIK/{bMH:

- HpPaBCTBEHHOE CO3HaHWe U MOBe/ieHHe Ha OCHOBe YCBOEHUs 001jeueioBeyeCcKux
L|eHHOCTel, TOJIepaHTHOT'O CO3HAHUS U MOBe/|eHUs B MOJIMKY/IbTYPHOM MHpPe, TOTOBHOCTH U
CIIOCOOHOCTH BECTH [IUAJIOT C JPYTUMH JIFOJBMHU, JOCTUTATh B HEM B3aMMOTIOHUMAaHHUS,
HaXO/IUTh 00111e Lie/Ih U COTPYJHUYATh /ISl UX JJOCTH)KEeHUS;

- TIPUHSATHE T'YMaHUCTUUYEeCKUX LIEHHOCTEeH, 0CO3HAHHOE, YBaXKUTE/TbHOE U
Jo0poskenaresbHOe OTHOILIEHHE K IPYTOMY UesioBeKY, ero MHeHHI0, MUPOBO33peHHIO;

- C1ocoOHOCTh K COTIePeXXUBAHUI0 U POPMUPOBaHHE TTO3UTUBHOTO OTHOIIEHUS K JIFOISIM, B
TOM YHMCJIe K JILlaM C OTPaHUYeHHBIMUA BO3MOKHOCTSIMU 3/]0POBbsI M MHBa/I/laM; bepekHoe,
OTBETCTBEHHOE 1 KOMITETEHTHOe OTHOIIIeHHe K (PU3UUeCKOMY U TICUXO0JIOTMYeCKOMY 3/I0POBbBIO
JPYTUX JIofield, yMeHUe OKa3bIBaTh MEePBYIO TTOMOLLb;

- (hopMHUpOBaHME BbIPA’)KEHHOM B TIOBeIEHUH HPABCTBEHHOMU TO3UIIUH, B TOM UHCJIe
CTIOCOOHOCTH K CO3HaTeTbHOMY BhIOOPY J06pa, HDAaBCTBEHHOT'O CO3HAHUS U ITOBeJeHUs Ha



OCHOBe YCBOEHHS 00I1jeueIoBeueCKHX 1IeHHOCTeW U HpaBCTBEHHBIX UYBCTB (UeCTH, J0JTa,
CrpaBe/ITMBOCTH, MUJIOCEPAUs U IPYKeTro0us);

- pa3BUTHE KOMITETEHIIUM COTPYAHUYECTBA CO CBEPCTHUKAMH, I€ThbMH MJIa/IIIIer0 BO3pacTa,
B3POC/ILIMU B 00pa3oBaTe/ibHOM, 00IIIeCTBEHHO M0/Ie3HOM, yueOHO-HCC/IeJOBaTe/TbCKOMH,
MIPOEKTHOMN M IPYTUX BUJAX /I€ATETbHOCTH.

JIMYHOCTHBIE pe3y/IbTaThl B c(hepe OTHOLIEHHI 00yUaIOIUXCA K OKPY)KaKIeMy MHPY,
JKMBOH MPUPO/e, Xy/10)KeCTBEHHOM KY/IbType:

- MHUPOBO33peHHe, COOTBETCTBYHOIL[ee COBDEMEeHHOMY YPOBHIO pPa3BUTHs HayKH, 3HAUMMOCTHU
HayK{, TOTOBHOCTh K HAYYHO-TeXHUYECKOMY TBOPUECTBY, B/IaJileHUEe JOCTOBEPHOM
vH(opMalyeli 0 mepeIoBbIX JOCTHXKEHUSIX U OTKPBITUSIX MUPOBOM M OTeUeCTBeHHON HayKH,
3aMHTEPeCOBAHHOCTh B HAYUHBIX 3HAHUSX 00 yCTPOMCTBe MUpa U 00ITeCTBa;

- TOTOBHOCTb M CTIOCOOHOCTH K 00pa30BaHUIO, B TOM UHC/Ie CaMO0Opa30BaHuUI0, Ha
TIPOTSDKEHUM BCeH >KM3HHU; CO3HATEe/IbHOE OTHOIIIEHHWE K HelPepbIBHOMY 00pa30BaHUI0 Kak
YCJIOBHIO YCITeIITHOM TTpodeCcCHOHA/TLHOM U 0011[eCTBeHHOM JesiTe/TbHOCTH;

- JKOJIOTHYEeCKasi KyJIbTypa, 6epe)KHOe OTHOIIeHUsI K POAHOM 3eMJie, TTPUPOJHBIM
6orarctBam Poccru ¥ Mypa; MOHUMaHWe BAUSIHUSL COLMaIbHO-3KOHOMUYECKHX TPOL[eCCOB Ha
COCTOSIHUE TIPUPOIHON U COIMA/IbHOM Cpe/ibl, OTBETCTBEHHOCTD 3a COCTOSIHHE TIPUPOHBIX
pecypcoB;  yMeHUS M HaBBIKM Pa3yMHOT'0 TIPUPOZOTI0/Ib30BaHMsI, HETePITMMOe OTHOILLIeHHe K
JIeMCTBUSM, IPUHOCSIIAM BpeJi 5KOJIOTHH; PUOOPETEHE OIbITa 3K0JI0r0-HaIpaB/IeHHOH
JesITe/TbHOCTH;

- 3CTeTHUYECKOe OTHOIIIEHUS K MUPY, TOTOBHOCTh K 3CTETUUECKOMY 00YCTPOWUCTBY
coOCTBeHHOTO ObITa.
JIMYHOCTHBIE pe3y/IbTaThl B c)epe OTHOLIEHHH 00yUaloIUXCA K CEMbE U POJJUTE/IAM, B
TOM YHC/Ie MMOATOTOBKA K CeMeMHOM )KU3HU:

- OTBETCTBEHHOe OTHOIlIeHHe K CO3ZIaHUI0 CeMbU Ha OCHOBE 0CO3HAHHOTO TPUHSTUS
LIeHHOCTel CeMeMHOM >KH3HU;

- TI0JIO)KUTE/IbHBIN 00pa3 ceMbH, pOJJUTE/THLCTBA (OTIL[OBCTBA M MaTEPUHCTBA),
WHTepUOPU3aLvsl TPAZAULIMOHHBIX CeMeNHbBIX 1IeHHOCTeH.

JIMYHOCTHBIE pe3y/IbTaThl B c)epe OTHOIIEHHA 00yUarIUXCcs K TPYAY, B cdepe
COLMA/IbHO-9KOHOMHUYECKHX OTHOIIIeHUM:

- yBaKeHHe KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTB K 3allliTe CBOeii COOCTBEHHOCTH,
0CO3HaHHBIN BBIOOP OyAyILelt mpodeccuu Kak MmyTh U crocob peanr3aluu COOCTBEHHBIX
JKU3HEHHBIX T/IaHOB;

- TOTOBHOCTb 00YyUarOIIUXCS K TPY/IOBOM TIPO(eCCHOHATBHOM /1esTe/IbHOCTH KakK K
BO3MOYKHOCTH YYacCTHsI B PELLIeHUH JTIMUHbBIX, 00IIIeCTBEHHBIX, TOCY/1apCTBEHHbIX,
o0ITieHalMOHATBHBIX TTPOOIeM;

- TIOTPeOHOCTh TPYAUTLCS, YBXKEHHE K TPYY U JIIOJSIM TPYAQ, TPYJOBBIM JIOCTHXEHUSIM,
J100pOCOBeCTHOE, OTBETCTBEHHOE W TBOPUYECKOe OTHOIIIEHHE K pa3HbIM BH/IaM TPY/0BOM
J1esITe/TbHOCTH;

- TOTOBHOCTb K CaM0O0OC/Ty>KHBaHUIO, BK/TOUasi 00ydyeHre U BLIMOTHEHHe JJOMAIITHUX
o0s13aHHOCTe.

JIMYHOCTHBIE pe3y/IbTaThl B cepe (PU3NUECKOT0, MCHX0/IOTHYECKOTr0, COLIMA/TLHOTO U
aKa/IeMHYeCcKOoro 0/1aromno/iy4usi 00yJarommxcs:

- (hu3nueckoe, SMOLIMOHAIBHO-TICUX0JIOTMUECKOe, COIMaIbHOe B/1aromomyume
o0yuaroIuXxcs B XKU3HU 00pa30oBaTe/IbHOWM OpraHu3al|i, OLIyIlleHre JeTbMU 0e301acHOCTH U
TICUXOJIOTUYeCKOro KoMpopTa, UH(POPMALIOHHOM 6e30MacHOCTH.

MeTanpegmeTHbIe pe3y/IbTaThl 0CBOEHH y4e0HOro nmpeagMeTa « XUMHI»

MeranpegmeTHbIe pe3y/IbTaThbl OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM NPOrPaMMbI
Tipe/icTaB/ieHbl TPeMs TPYTINaMu YHUBepCa/lbHbIX yueOHbIX AeiicTBuil (Y'Y ).



1.PerynAaTUBHbBIe yHUBepCa/IbHbIe yUYeOHbIe el CTBUS
BbINyCKHUK Hay4YUTCA:

CaMOCTOSITe/ILHO OTpe/ie/ISTh 1ie/ii, 3a/laBaTh NapaMeTpbl U KPUTEPHUH, 110 KOTOPhIM
MO>KHO OTIpe/Ie/TUTh, UTO 1[e/Tb JOCTUTHYTA;

OLIeHMBATh BO3MO>KHbIE TIOC/Ie[ICTBUS JOCTH>KEHHS TIOCTaBIeHHOM 11e/TH B
JIesITe/TbHOCTH, COOCTBEHHOM YKU3HU 1 >KU3HU OKPY)KAIOIIUX JIFOZiel, OCHOBBIBAsICh Ha
COo00pakeHUsIX STUKH U MOPaJIH;

CTaBUThb U (POpMYy/TUPOBaTh COOCTBEHHBIE 33/1auM B 00pa30BaTe/IbHOMN AeATeTbHOCTH U
JKU3HEHHBIX CUTYal[UsiX;

OLIeHMBATh PECYpPChI, B TOM UKCJ/ie BpeMs U pyrve HeMaTepHalbHble peCypChl,
HeoOxouMbIe I JOCTVYKeHHs TOCTaBIeHHOM 11e/TH;

BLIOMPATh MYTh [JOCTHXKEHUS 118/, TIJIAaHUPOBATh pellleHre TI0CTaB/IeHHbBIX 3a/]ay,
ONMTUMU3UPYS MaTepua/bHble U HeMaTepuaabHble 3aTpaThl;

OpraHu30BbIBaTh 3((EKTHBHBIN MOMCK PECYPCOB, HEOOXOAUMBIX /IS JOCTYKEHHS
TIOCTaBIEHHOM 11e/IH;

COTIOCTABJISATH TO/TYUeHHBIN pe3y/ibTaT AesTe/lbHOCTH C TIOCTaB/IeHHOMN 3apaHee 1jebio.

2.Ilo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yYe0HbIe /|efiCTBUS
BbINyCKHUK HayUUTCA:

WCKaTh U HaXOIUTh 0000I1[eHHbIe CTIOCOOBI pellieH s 3a/jau, B TOM UHCIe,
OCYILIeCTB/ISITh Pa3BepHYThIN MHGOPMAL[MOHHBIN MOKCK U CTaBUTh Ha €0 OCHOBE HOBbIe
(yuebHbIe U TI03HABaTe/IbHbIE) 3a/IaUM;

KPUTHUYECKU OL|eHUBaTh U UHTEPIPEeTUPOBATh MH(POPMALIUIO C pa3HbIX MO3ULUH,
pacro3HaBaTth U (PUKCUPOBATh MPOTHUBOPeursi B MHGOPMAI[MOHHBIX NCTOUHUKAX;
HCII0/Ib30BaTh PA3/IMUHbIe MO/Ie/TbHO-CXeMaTHUeCKHe CpeZiCTBa [i/Isl TpeiCTaB/IeHHUs
CYLeCTBEHHbIX CBsi3el U OTHOLLEHUH, a TaK)Ke MPOTUBOPEUNi, BbISIBIEHHBIX B
MH(GOPMAaLIMOHHBIX UCTOUHUKAX;

HaXO/IUTh U TIPUBOAUTL KDUTHUECKHE apT'yMEHThI B OTHOILIEHUH JIeMCTBUHN U Cy)KAEeHUH
JIPyroro; CrIOKOWHO U Pa3yMHO OTHOCUTBCS K KDUTUUECKUM 3aMeUaHHUsIM B OTHOIIIEHUH
COOCTBEHHOTO CY»K/[€HHsI, paCCMaTPUBATh UX KakK pecypc COOCTBEHHOTO pa3BUTHS;
BBIXO/IUTh 3@ PAMKH yueOHOTO Mpe/iMeTa U OCYIeCTB/ISITh Lie/ieHarpaB/eHHbIN TTOUCK
BO3MOXXHOCTEH I/ IITHUPOKOT'0 TIepeHoca CPe/ICTB U CIIOCOO0B ZIeMCTBYS;

BLICTPAMBaTh UH/IUBH/Iya/IbHYI0 00pa30BaTe/IbHYI0 TPAEKTOPUIO, YUMThHIBast
OrPAaHUUEHUS CO CTOPOHBI IPYTMX YUaCTHUKOB U peCypCHbIe OrpaHUUeHUS;

MEHSITh U yiep>KUBaTh pa3Hble MO3ULMU B [103HaBaTeIbHOM JesITe/TbHOCTH.

3.KoMMyHHKaTHBHbIe yHHBepCa/IbHbIe yueOHbIe JeliCTBHA

BbInyCKHUK HAyYUTCH:

OCYILIeCTBJISITh /1eJIOBYI0O KOMMYHMKAL[MIO KaK CO CBEPCTHUKAMU, TaK U CO B3POC/IbLIMU
(kaK BHYTpHY 00pa3oBaTe/IbHOM OpraHW3allvy, TaK 1 3a ee TIpeJiesiaMH ), TIog0HupaTh
TapTHEPOB [I/IsI 1e/I0BOM KOMMYHUKALIUK UCXO/Is1 U3 COOOpakKeHUH pe3y/ibTaTUBHOCTU
B3aWMO/IEUCTBYS, a He JIMYHBIX CUMIAaTHN;

TP OCYII[eCTB/IEHHWH TPYMIOBOM paboThl OBITH KaK PYKOBOJUTE/IEM, TaK U UJIeHOM
KOMaH/Ibl B Pa3HbIX poJisiX (TeHepaTop W/jiel, KpUTHK, UCTIOTHUTE/Ib, BbICTYTIAOLLIWMN,
9KCIepT U T.1.);

KOOPJWHUPOBATh U BBITIO/IHATE PAOOTY B YC/IOBUSIX PeaibHOTO, BUPTYaIbHOTO U
KOMOWHMPOBAaHHOT'O B3aUMO/IeNCTBUS;

pa3BepHYTO, JIOTUUHO U TOUHO U3/1araTh CBOK) TOUKY 3pEHUSI C UCTI0/Ib30BaHUEM
a/leKBaTHBIX (YCTHBIX U TTMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;



e pacro3HaBaTh KOH(JIMKTOT€HHbIe CUTYyallUuX U TIPeJoTBpalliaTh KOHMIUKTHI 10 UX
aKTUBHOU (pa3bl, BBICTPauBaTh [|eJIOBYI0 U 00pa3oBaTebHYH0 KOMMYHUKALUIO, n30erast
JIMYHOCTHBIX OLIEHOYHBIX CYXKJeHUH.

MemanpeomemHble pe3y/nbmambl 0C80eHUS NPOZPAMMbI N0 yueOHOMY npedmenty
ompadxcaiom:

1) ymeHMe caMOCTOSITeNIbHO OIpeJeNiATh Led JeSTeTbHOCTU U COCTaB/SThb TIJIaHbI
JlesiTeIbHOCTH;  CaMOCTOSITE/IbHO ~ OCYIIIeCTB/ISATh, KOHTPOJIMPOBaTh U KOPPEKTUPOBATh
JIesiTe/TbHOCTh; UCII0/Tb30BaTh BCE BO3MOXKHbIE PeCYPChI /it JOCTH)KEeHUST TIOCTaB/IeHHbIX Ljesieit
Y peanv3alid IUIAaHOB [IeTeIbHOCTH; BBIOMpATh YCIEIIHbIe CTPAaTeTMH B Pa3/UUHBIX
CUTYaLIUsIX;

2) yMeHHWe TIPOAYKTMBHO 0OILaTbCI W B3aMMO/IeHCTBOBAaTH B TIPOIECCE COBMECTHOM
JIesITe/TbHOCTH, YYUTHIBATh

MO3UIL[UU IPYTUX YUaCTHUKOB JesTe/TbHOCTH, 3P deKTUBHO pa3pellaTb KOHMIUKTHI;

3) BiaZieHWe HaBBIKAMU T[I03HABATebHOM, YyueOHO-MCCIe0BaTeIbCKOM U MPOEKTHOU
JeITeTIbHOCTH, HaBblKAMW  paspelieHusi npobseM; CrIocoOHOCTB UM TOTOBHOCTh K
CaMOCTOSITE/TbHOMY ~ TIOMCKY METOZOB DpelleHus TPAaKTUYeCKUX 3a/lay, TpPUMeHEeHUIO
pa3/IMUHBIX METO/IOB IMO3HAHUSI;

4) TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSITe/IbHOM HWHGOPMAaLMOHHO-TI03HABaTe/TbHOM
JesiTe/TbHOCTH, B/IaZieHWe HaBbIKaMM TI0Jy4deHUsT HeoOxogumol uHbopMalyyd U3 CioBapei
pa3HbIX THIIOB, yMeHHe OPUEeHTHUPOBATbCS B Pa3/MUHbIX MCTOYHMKaX WH(OpMalu,
KPUTUUYECKH OLleHWBaTh W WMHTEPIIPeTHPOBaTh WH(GOpPMALUIO, TIOIyYaeMyl W3 pPa3/IdyHbIX
HCTOUHUKOB;

5) yMeHHe HCIIOb30BaTh Cpe/CTBAa WH(MOPMAIIMOHHBIX M KOMMYHMKALIMOHHBIX TEeXHOJIOTUN
(manee - UKT) B

pellleHd KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX W OPraHM3al[MOHHBLIX 33/jau C CoOro/eHrneM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, pecypcochepekeHusl, TTPaBOBbIX
1 3THUECKUX HOPM, HOpM WH(MOPMALMOHHOM 0e30I1acHOCTH;

6) ymeHue orpeziesiAiTh Ha3HaueHWe U (QYHKI[UU Pa3/InUHbIX COIUA/IbHBIX UHCTUTYTOB;

7) yMeHHe CaMOCTOSITe/IbHO OLIEHWBaTh W TIPUHUMATDL DellleHus, OTpeesistole CTPaTeruto
TOBe/IeHHs], C YU4eTOM TPaXk/IaHCKUX U HPaBCTBEHHBIX 1[eHHOCTeH;

8) ByajieHe SI3bIKOBBIMH CPEZICTBAMH - YMeHHUe SICHO, JIOTUYHO M TOYHO U3/laraTh CBOKO TOUKY
3peHus,

WCTIOIb30BaTh a/leKBaTHbBIE SI3bIKOBLIE CPe/ICTBA;

9) BnajieHre HaBbIKAMU T03HABaTebHON pedieKCHY KaK OCO3HAHUSI COBEepILaeMbIX AeNlCTBUM
Y MBIC/IUTE/IbHBIX TIPOLIECCOB, WX pe3y/bTaTOB W OCHOBaHW, TDAHWL] CBOEr0 3HAHUS H
He3HaHHs1, HOBBIX [TO3HABaTe/IbHbBIX 3a/layu U CPE/ICTB UX JTOCTU)KEeHUSI.

IIpegMeTHbIe pe3y/bTaThl 0CBOEHHA YUueOHOro npegMera « Xumusi» (0a30BbIi yPOBeHb)

Ha ypoBHe cpenHero obmiero obpasoBanusi B cootBetctBuu ¢ ®I'OC COO, momMumo
TPaJULIMOHHBIX BYX TPYII Pe3y/ibTaTOB «BBIMTYCKHUK HAyYUTCs» U «BBIMTYCKHUK TOTyYUT
BO3MO)KHOCTh HaYUWTHCST», TIOSIBIISFOTCS €I1je iBe TPYIIbl pe3y/IbTaToOB: pe3y/IbTaTbl 0a30BOr0o
1 yriyb/eHHOr0 YPOBHEH.

Jloruka ripefcTaBieHHs Pe3y/lbTaTOB YeThIPeX BUOB: «BBIMyCKHUK HayuuTcsi — 0a30BbIi
ypOBeHb», «BBIMYCKHUK TOMyUYAT BO3MOKHOCTb HAyuuTbCs — 0a30BbIii  YpPOBEHb»,
«BBIMTyCKHUK HAyuuTCsl — YIIyONeHHbI ypOBeHb», «BBIMyCKHUK TIOMYYUT BO3MOXKHOCTB
HAY4YUTBCs — yr1yO/IeHHbIN YPOBEHb» — OTIpe/ieisieTCsl Cie/lyIolleii MeTo/[0/I0THel.



I'pynma pe3ynbTaToB  «BBIMYCKHUK HAYUUTCS» TIpeJCTaBiseT Co0OW  pe3y/bTathl,
JOCTIDKeHHe KOTOpbIX o0ecrieuuBaeTcsi yyWTe/leM B OTHOLIEHHWM BceX 00yuaroluxcs,
BHIOpABIIMX JaHHBIM ypoBeHb OOydeHusi. ['pymra pe3ynbTaToB «BBIMYCKHUK TIOMyUUT
BO3MO)KHOCTb HayuMThCsi» OOecIrieurBaeTcsi yuyuTesleM B OTHOIIEHMM 4YacTh Haubosee
MOTHBHPOBAHHBIX U CIIOCOOHBIX 00yUaroLXcsi, BLIOPABIIMX /JaHHBIA ypoBeHb 00yueHwus. [1pu
KOHTpOJIe KauecTBa 00pa3oBaHusl TPyIIa 3a/laHuil, OpUEeHTUPOBAHHbBIX Ha OLIEHKY [JOCTHKEHHsI
TUIAHUPYEMBIX Pe3y/IbTaTOB M3 0/i0Ka «BBIMYCKHUK TIOMYYAT BO3MOXKHOCTb HAYUHUTHCSI»,
MOYKET BK/IOUAaThCSI B MaTephasbl 0/ioKa «BBIMYCKHUK HAyYUTCSI». OJTO TO3BOJIMT
MIPeAI0CTaBUTh BO3MOXKHOCTb O0YYaroIIMMCS TIPO/IeMOHCTPHUPOBATh OB/aZieHHue KaueCTBeHHO
VUHBIM YDOBHEM [IOCTI)KEHUH U BbIB/IATH JWHAMUKY pOCTa YHMCIEHHOCTH Haubosee
TIOATOTOB/IEHHBIX 00YUYarOLUXCSI.

[TpuHIMNMaNbHBIM OTJIMUMEM Pe3y/bTaToB 0a30BOT0 YPOBHS OT pe3y/bTaToB YITy0/IeHHOTO
YPOBHSI SIBJISIETCSI UX LieJieBasi HallpaBIeHHOCTb. Pe3ybTaThl 6a30BOr0 YPOBHSI OPHEHTHPOBAHBI
Ha obecrieueHre TIPEUMYIIIECTBEHHO 00Ile00pa3oBaTeibHON W OOIIeKY/IbTYPHOU TTOATOTOBKH.
OTa rpyrmma pe3yabTaToB Tpe/osaraer:

— TOHMMaHWe TIpefiMeTa, K/IOUeBbIX BOIPOCOB M OCHOBHBIX COCTaB/SIIOLIUX 3/IEMEHTOB
M3y4yaeMoy TIpeIMeTHOM 00/1acTH, uTo 0OecrieurBaeTcsi He 3a CUET 3ayUMBaHUs OTIpeJie/ieHHi U
IpaBW/I, a MOCPeJCTBOM MO/IeNIMPOBAaHKSl U TIOCTAHOBKU INPOOIEeMHBIX BOMPOCOB KY/bTYPBI,
XapaKTepHBIX [Jis IAaHHOW TIPeIMEeTHOM 00/1acTy;

— yMeHue pellaTh OCHOBHbIe TIpPaKTMUeCKWe 3aJiaud, XapaKTepHble [Jif HCII0/Ib30BaHUS
METO/I0B ¥ MHCTPYMeHTapusl JaHHOM TIpeIMeTHOM 001acTy;

— OCO3HaHMe paMOK H3yuyaeMOWl TIpegMeTHOM 007acTh, OrpaHHUEHHOCTH METOJ0B U
WHCTPYMEHTOB, TUTIMYHBIX CBsI3el C HEKOTOPBIMH APYTMMH 00/1aCTSIMUA 3HAHUSI.

PesynbTaThl yray0/JeHHOrO YPOBHSI OpPMEHTHMPOBAHbI MPEUMYIIIECTBEHHO Ha IMOJATOTOBKY K
MoC/IeAyomeMy  TpodecCcMoHabHOMY — 00pa3oBaHUWIO,  pa3BUTHE  WHIWBUYa/IbHBIX
criocobHOCTeN obyyarouuxcs rmyreM Oosiee T1yOOKOT0, 4eM 3TO MpelyCMaTpUBaeTcsi 6a30BbIM
KypCOM, OCBOEHHEM OCHOB HayK, CUCTeMaTHUeCKUX 3HaHWH U CTIOCOO0B AeHCTBUM, TIPUCYILUX
JAHHOMY yueOHOMY TpeiMeTy. JTa IpyIina pe3y/bTaToB MpeJIoaraeT:

— OBJIaJIeHVe K/TIOUEBBIMU TIOHSTHUSMH U 3aKOHOMEDHOCTSIMH, Ha KOTOPBIX CTPOMTCSI JJaHHAs
npeAiMeTHasi 00/1acTb, pacrio3HaBaHWE COOTBETCTBYIOIIMX WM IIPU3HAKOB U B3aWMOCBSI3eH,
CMOCOOHOCTH IEMOHCTPUPOBATh PA3/IUUHbIE TOAXO0/IbI K U3YUEHUIO SBJIEHUM, XapaKTePHBIX JJIs1
M3yuaemMol mpeiIMeTHOMN 00J1acTu;

— yMeHHWe pelllaTh KaK HEKOTOpble NpaKTHUecKWe, TaKk M OCHOBHBbIE TEOPEeTHUECKHe 3aflauy,
XapaKTepHBbIe /71T MCTI0/Ib30BAHMUS METOZI0B U MHCTPyMEeHTapysl IaHHOM 1peZiIMeTHOM 001acT;
— Ha/Wuue Tpe/CTaBJIeHUWM O [JaHHOW TpeAMeTHON 00/1acTM Kak LIeJIOCTHOH Teopuu
(COBOKYITHOCTH TeOpHii), 06 OCHOBHBIX CBS3SIX C MHBIMH CMEKHBIMH 00/1aCTSIMM 3HAaHUH.

[Tporpammbl yueOHOTO TpeaMeTa «XUMHsI» TIOCTPOEHBI TaKMM 00pa30oM, UTO TpeJMeTHbIe
pe3y/ibTaThl 0a30BOr0 YPOBHS, OTHOCAIIMECS K pa3fieny «BbIMyCKHUK TOTYUYHUT BO3MOXKHOCTh
HAYYUThCsI», COOTBETCTBYIOT TMPEAMETHBIM pe3y/bTaTaM pa3jena «BbIMyCKHUK HayuuTCs» Ha
yriy6neHHOM ypoBHe. [IpeMeTHbIe pe3y/bTaThl pasziena «BbhITyCKHUK MOTYYUT BO3MOXKHOCTh
HAyUUThCs» He BBIHOCATCS Ha WTOTOBYH) aTTeCTallMi0, HO TPU 3TOM BO3MOXXHOCTh HX
JOCTIDKeHHS [10JDKHA ObITh MpelocTaBIeHa KakioMy 00yJaroieMycsl.

B pe3y/sibTaTe u3yueHus yueOHOro npegmera « XMMHUs» Ha YPOBHE CPeJHEro 0011ero
o0pa3oBaHus:
BbINyCKHUK Ha 0a30BOM ypOBHE HaYUHTCH:
® packpbiBaTh Ha MpUMepax pOJib XWUMHUM B (POPMHUPOBAHWUM COBPEMEHHOM Hay4HOMU
KapTHUHBI MDA U B TIPaKTUUYECKOU JIeTeIbHOCTH YeI0BeKa;
e IeMOHCTPHPOBATh Ha TIpUMepax B3aWMOCBSI3b MEXIy XUMUeH U JIpDYTHUMU
eCTeCTBeHHBIMHM HayKaMU;
® packpelBaTh Ha  TpUMepax I[IOJIOKEHHUSI TEeOpPUH  XUMHUECKOTO  CTPOEHHst
A.M. bytneposa;



e TIOHMMaThb (pu3nueckuii cMeica Ilepuoguueckoro 3akoHa [I.M1. MeHzeneeBa 1 Ha ero
OCHOBe OOBSICHATH 3aBUCUMOCTb CBOWCTB XMMHMUECKHX 3JIEMEHTOB KW 00Opa30BaHHBIX
VMU BeIL|eCTB OT 3/IEKTPOHHOTO CTPOEHHS aTOMOB;

e 00BSCHATb MPUUHMHBI MHOTO00pa3ust BeIleCTB Ha OCHOBe OOIIMX MpeJCcTaB/IeHH 00 UX
COCTaBe U CTPOEHUH;

® TIPUMEHSTH TPaBW/a CUCTeMAaTHYeCKOW MeXKYHapOAHOW HOMEHK/IaTyphl Kak Cpe/iCTBa
pa3nueHus U uAeHTU(UKAIIMY BELeCTB 110 UX COCTaBY U CTPOEHHUIO;

® COCTaB/IATb MOJIEKYJISIDHbIE U CTPYKTYpHbIe (DOpPMyJsibI OpPraHMUecKHMX BelecTB Kak
HocuTesnel uHGOpMallui O CTPOEHUH BellleCTBa, ero CBOMCTBAaX W MPUHAJJIEXKHOCTH K
onpejie/IeHHOMY KJ/1acCy COeIMHeHUH;

® XapaKTepu3OBaTb OpraHWYecKre BelecTBa TI0 COCTaBYy, CTPOEHUIO U CBOMCTBaM,
yCTaHaBJ/IMBaTh MPUUMHHO-C/IEICTBEHHbIE CBSI3M MEX/y AAHHBIMUA XapaKTepHUCTUKAMHU
BeIlleCTBa;

® TIPUBOJUTHL MPUMephbl XUMUUECKUX peakIvii, PaCKPhIBAIOIINX XapaKTepHble CBOMCTBA
TUTNIUYHBIX ~ TpEe/ICTaBUTeNeld K/IaCCOB OpPraHWYeCKUX BelleCTB C Lefabl0  UX
UeHTUDUKAIMU U 00bsICHEHUS 00/1aCTH IPUMEHEHHS;

® TIPOTHO3WPOBATb BO3MOXKHOCTB MPOTEKaHWsSI XUMHUUECKUX Peaki[|ii Ha OCHOBe 3HaHUM 0O
THIaX XUMHUECKOH CBSI3U B MOJIEKY/IaX PEAreHTOB U UX PeakLMOHHOM CII0COOHOCTY;

® UCIIO/b30BaTh 3HAHWS O COCTaBe, CTPOEHUU U XUMHUYECKUX CBOMCTBaX BeIECTB IS
6e301acHOr0 MPUMeHeHUs B IPAKTUUECKOM JesTelbHOCTH;

¢ TIPUBOJUTH TIPHUMEPHI NMPAKTHUECKOTO MCIIO/Ib30BAHUS TIPOAYKTOB IepepaboTKu HedTu
W TIPUPOJHOTO  Tra3a, BbICOKOMOJIEKY/SPDHbIX  COeJWHeHWH  (TIONMITHIEeHa,
CUHTeTHUYeCKOT0 KayuyKa, al[eTaTHOTO BOJIOKHA);

® TIPOBOJUTH OIIBITHI TI0 PACIIO3HABaHUIO OPTaHWUECKUX BeIeCTB: TJIMLePHHA, YKCYyCHON
KUCJIOTBI, Helpe/e/IbHbIX JKUPOB, TJIFOKO3bI, KpaxMasa, 0e/KOB — B COCTaBe IMUILEBBIX
TIPOAYKTOB ¥ KOCMETHUECKUX CPeJICTB;

® BJa/IeTh MPAaBWIaMH U TpreMaMi 0e30TacHOM paboThl C XUMUUYECKUMH BellleCTBaMH U
nabopaTopHbBIM 000py/I0BaHUEM;

® yCTaHAB/IMBaTh 3aBUCUMOCTh CKOPOCTH XUMUUECKOW peak[uhd ¢ CMeIleHus
XUMAYEeCKOTO DPAaBHOBECHUST OT pa3MuUHbIX (AKTOPOB C 1[eJIbI0  OTpe/ie/IeHust
OTTHUMaJIbHBIX YCJIOBUM MTPOTEKAHUSI XMMUUYECKHX TPOLIeCCOB;

® TIPUBOJUTHL MIPUMEPHI TUJPOJIM3a COJIeld B TIOBCeZIHEBHOM )KM3HU Ue/IOBEKa;

® TIDUBOJAUTH TPUMEPhl OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX peakUUil B TIPUPOJE,
TIPOU3BOZCTBEHHBIX MPOLIeCCax U XKU3HE/IesATeTbHOCTH OPraHu3MOB;

® TIPUBOJAUTH TIPUMEpPbI XWMHUYECKUX peaKlWi, pacKpbIBAMOIIMX OO0IIMe XUMHUYecKHue
CBOMCTBA MPOCTHIX BEI[ECTB — META/I/IOB U HEMETAJI/IOB,;

® TIPOBOJUTH pacueTbl Ha HaXOXKJeHHWe MOJIeKYISIPHOW (opMysibl yrjeBojopoja To
MPO/IyKTaM CrOpPaHUSI W TIO €ro OTHOCUTEJILHOM TVIOTHOCTM W MAacCOBBIM [OJISIM
3/IEMEHTOB, BXO/ISIIIIUX B €r0 COCTaB;

e Ba/IeTh MpaBUIaMu 0Oe30MacHOro obpalreHusi C eAKUMH, TOPIOUMMU Y TOKCUYHBIMU
BeIIleCTBaMH, CPeJICTBAMU OBITOBON XUMUU;

® OCYIIECTBJISITh TOWCK XMMUYECKOW WH(POPMALMK TI0 Ha3BaHUSM, WEeHTHU(hHUKATOPaM,
CTPYKTYPHBIM (hOpMYyJiaM BeIl[eCTB;

e KPUTUYECKM OIIeHMBaTh W  WHTEPIPETUPOBAaTh  XUMHUUECKYI0  HHGOpMaLUIO,
CoZiep>Kalllyrocsi B COOOLeHUsIX Cpe/iCTB MacCOBOM UH(opMaluu, pecypcax VHTepHeTa,
HAYYHO-TIOMY/ISIPHBIX CTaThsIX C TOUKH 3PEHHS] €CTeCTBeHHOHAYYHOW KOPPEKTHOCTH B
L[eJIAX BBISIBJIEHUS OLTMOOUHBIX CY>KJeHHUH U (OPMHUPOBAaHUS COOCTBEHHOM MO3UIUH;

® TIPeACTaB/ATh IyTU PelleHHs II00aabHBIX MPO0JeM, CTOSIIMX Tepesi ueJ0BeueCTBOM:
9KO0JIOTUUECKUX, JHEPTeTUUECKHX, ChIPbEBBIX, U POJIb XMMUH B PEIIIEHUH 3THX MTPO0JIeM.

BBIHyCKHI/IK Ha 0a30BOM YPOBHE ITO/JTIYUYHUT BO3MOXHOCTb HAYUHUTbCA:



® WUTIOCTPUPOBAaTh Ha TMpUMepax CTaHOBJ/IEHWE W BOJIOL[MI0 OPraHWYecKOW XUMUU Kak
HayK{ Ha pa3/IMUHbIX UCTOPUUECKUX JTarax ee pa3BUTHS;

® CI0/Ib30BaTb METO/bl HAYYHOTO ITO3HAHWS TIPU BBHITIOJTHEHUW TPOEKTOB U yueOHO-
UCCIeJOBaTe/IbCKUX — 3aflad 10  M3y4YeHWIO CBOWCTB, CMOCOOOB TIOMyYeHUS W
pacrio3HaBaHUsI OPraHUYeCKUX BeleCTB;

e O0OBSACHATH TPHUPOAY M CIIOCOObI 0Opa30BaHWsS XUMHUECKOW CBS3M: KOBaJeHTHOMW
(MOJISIpHOM, HEMOJIIPHOM), WOHHOW, MeTa/VINYeCcKor, BOJOPOAHOU — C LeJbio
oripe/ie/IeHUs] XMMUUeCKOW aKTUBHOCTH BeL[eCTB;

® yCTaHAB/IMBATb T€HETHYECKYIO CBA3b MEXAY K/jldCCaMM OpPraHM4YeCKMX BelecCTB [OJId
0bocHOBaHUs HpI/IHI_[I/IHI/IaHbHOﬁ BO3MO>XHOCTH I1I0/Iy4Y€HHUA OpPraHUYeCKHuX COE;[I/IHE‘HI/II‘/JI
3aIdHHOI'O COCTaBa U CTPOEHMHS,

® yCTaHaB/IMBaThb B3aWMOCBSI3M MeXZy (akTaMu U Teopuel, MPUUMHOW U Ce[CTBUEM
Npy aHajm3e TMpPOOIeMHBIX CUTyalUui M OOOCHOBAaHWM TPUHMMAEMbIX pelleHdi Ha
OCHOBe XMMHWYeCKUX 3HaHWH.

2. Cojep)xaHue yueOHOro npegMera « XMMUsI»

DneMeHTHI Co/iep>KaHus yueOHOro TpeaiMeTa « XUMHUsI», OTHOCSIIMECS K pe3y/ibTaTaM, KOTOpbIe
yuaiyecs "ToJiy4aT BO3MOXXHOCTb HAyUUThCS'", BblJje/IeHbl KYPCHUBOM.
OcCHOBBI OpraHuYeCcKOd XUMHHU

[TosiBneHre W pa3BUTME OpPraHWYecKOW XUMHM KakK Hayku. [Ipeamer opraHmyeckou

XUMHUU. MecTo ¥ 3HaueHHe OpraHMuecKor XMMHHW B CUCTEME eCTeCTBEHHbBIX HayK.
XrMHYecKoe CTpPOeHMe Kak TOpSiIoOK COeJUHEHUsi aTOMOB B MOJIEKy/ie COTJIaCHO UX
Ba/leHTHOCTU. (OCHOBHbIe TIOJIO)KEHUS] TEeOpPUM XHWMHUUYECKOTO0 CTPOEHUsI OpraHh4yecKuX
coeguHeHuii A.M. ByTnepoBa. Yr/iepoJHbI CKesleT OpraHM4eckod MoJieKysbl. KpaTHOCTb
XUMUUECKON CBsI3U. 3aBUCHMOCTb CBOWCTB BeILleCTB OT XUMHUUECKOTO CTPOEHUS MOJIeKYI.
N3omepusi u usomepsl. [loHsTe 0 (yHKUMOHaNBHOUM rpynme. [IpuHLMIBI KiaccudUKaLuu
OpraHhuecKrx coefvHeHuM. CrcTeMaTUuecKass MeXXJyHapoJHasi HOMEeHK/aTypa Y MPUHLUIIbI
oOpa3oBaHMs Ha3BaHUI OPraHUUYeCKUX COelMHEHUM.

Ankanbl. CmpoeHue MoneKyabl MemaHd. I'omosiornyeckuii psif, aakaHoB. ['omosoru.
Homenknarypa. 3omepusi yryiepoiHOrO cKesieTa. 3aKOHOMEPHOCTH W3MeHeHUs1 (hU3UuUecKux
CBOMCTB. XHMHUeCKHe CBOWCTBa (Ha MpUMepe MeTaHa M 93TaHA): peaklUu 3aMellleHus
(rajioreHUpPOBaHKE), ETHAPUPOBAHUS KaK CMOCOOBI TOMyUYeHUs] BXKHEUIINX COeJUHEHUN B
OpraHvueckoMm cuHTe3e. ['opeHMe MeTaHa KaK OJMH M3 OCHOBHBIX HCTOYHUKOB Tera B
TIPOMBIIIVIEHHOCTH W ObITYy. HaxoxkgeHwe B TpUpojie W TIPUMeEHEeHWe aiKaHoB. [ToHsmue o
YUKAOATKAHAX.

Ankenbl. CmpoeHue Mo/neKynbl 3mujieHd. ['OoMonorvuueckud psifi — aJKeHOB.
Homenknarypa. V3oMmepusi yriiepogHOro ckesnera M IOJIOKEHUs] KPaTHOM CBSI3M B MOJIEKYIIe.
XvMHyeckue CBOMCTBA (Ha NpUMepe 3TWIeHa): peakLuu MpUCcOoe[UHeHUs (rajoreHHpoBaHUe,
2uopuposaHue, ruzipaTaiys, 2uOpo2an02eHUPO8aHUe)  Kak  CIoco0  TIOMydeHust
(GyHKI[MOHA/IbHBIX TPOM3BOJAHBIX YT/€BOJOPOMOB, TopeHus. [losvMepusaiusi 3TWeHa Kak
OCHOBHOe HaripaB/ieHHe ero MCIMOo/b30BaHUs. [1oMM3THIeH KaK KPYMHOTOHHA)KHBIN MPOAYKT
XHMHUYECKOro nmpou3BojcrBa. [IpumeHeHue 3Tu/1eHa.

AnkapueHbl M KayuykKH. [loHatue 00 ankajueHax Kak YIyieBOJOpojiax C ABYMs
JBOWHBIMU CBsi3siMu. [lomMepusauus AuBuHWIA (OyTagueHa-1,3) Kak criocod moydeHust
CUHTETUUYEeCKOro Kayuyyka. HaTypasibHbI U CHHTEeTUUEeCKUM KayuyyKy. BysikaHu3alms Kayudyka.
Pe3una. [IpumeHeHre KayuyKa U pe3uHbI.



Ankunbl. CmpoeHue Mo/neKynbl ayemusneHd. ['OMO/IOTHYECKUM psAJi alKWHOB.
Howmenknarypa. Vi3omepusi yriepoJHOro ckejera W TMOJIOXKeHUs KpaTHOM CBSI3U B MOJIEKYJIe.
XvMHUUecKue ~ CBOMCTBA  (Ha  TpuMepe  alleTW/eHa):  peakluud  TpPUCOeJIUHEeHUs
(raoreHupoBaHue, 2uOpUpOBAHUe, TUApATalLys, 2udpo2a/n02eHUposaHue) Kak Criocob
TM0JTyYeHHUsl TIOJIMMEPOB U APYrux MoJje3HbIX NMPOAYKTOB. ['opeHue alleTu/ieHa Kak WCTOYHMK
BBICOKOTEMIIEPATYPHOT0 IJIaMeHU /1J1sl CBapKU U pe3KU MeTasuioB. [IprMeHeHue alieTr/eHa.

Apenbl. beH3051 Kak TMpejAcTaBUTeNb apOMaTUUeCKUX YI/IeBOAOpofoB. CmpoeHue
MoneKynbl 6eH301a. XWMHUeCKWe CBOWMCTBA: PeakIuM 3aMelljeHus (TajloreHHpoBaHHe) Kak
croco6 ToJTyyeHHsi XMMUUeCKUX CPe/ICTB 3all[UThl PAaCTeHUM, TpUcoefuHeHust (TUIpUPOBaHKE)
KakK [10Ka3aTe/jbCTBO HerpeZenbHOr0 xapakTepa OeH3oma. Peakuusi ropeHus. [IpumeHeHue
OeH3o71a.

Cnuprsl. Knaccudukarys, HOMeHK/IaTypa, U30Mepust CTUPTOB. MeTaHOo/1 ¥ 3TaHO/ Kak
rpe/iCTaBUTe/IU TIpe/ieJIbHbIX OJHOATOMHBIX CIMPTOB. XHWMHUUYeCKHe CBOWMCTBAa (Ha mpuMepe
MeTaHOJIa W 3TaHO/a): B3aUMOJEWCTBHE C HaTPUEM KakK CIoco0 yCTaHOB/IEHWS] HaMuMst
TUIPOKCOTPYTIIBI, PeaKIysi C TaJoreHOBOJOpPOjaMH KaK CITOCO0 IMOJIyueHUs] paCcTBOPUTEIeH,
JeruapaTalys Kak criocob TosydeHUs 3TW/ieHa. Peakivisi TOpeHUsl: CIUPThI Kak TOILIMBO.
[IpumeHeHre MeTaHo/Ia W 3TaHoJja. DU3MOOTMYECKOe [eiCTBUME MeTaHOoja M 3TaHO/la Ha
OpraHusM uejioBeKa. OTWIEHIJIMKOAb M TJIMLEpUH Kak T[peiCTaBUTe/NN TpeJe/bHbIX
MHOT0aTOMHBIX CITUPTOB. KauecTBeHHast peakijysi HA MHOTOaTOMHbIE CITUPTHI U ee TIpUMeHeHHe
JUIsl  pacrio3HaBaHUsl [JIML[epUHAa B COCTaBe KOCMeTMYeCKHUx cpefcTB. IlpakTuyeckoe
TipUMeHeHue STUIeHTJIUKOJIS U TVIMLePUHA.

®enos1. CTpoeHUe MoieKy/bl (heHOMa. B3aumHoe e1usiHue amomos 8 Mo/neky/ne ¢peHona.
Xumuueckue ceolicmea: e3aumoolelicmeue C Hampuem, 2UOPOKCUOOM Hampus, Opomom.
[TprumMeHeHue eHoIa.

Anbperuapl. MetaHank (dbopmanbaerus)) W dTaHadb  (aUeTadbAerusl))  Kak
TIpe/ICTaBUTeNN TIpeZieNIbHbIX aberuioB. KauecTBeHHbIe peaki[ui Ha KapOOHU/bHYIO TPYIITY
(peakuusi «cepeOpsTHOrO 3epkana», B3aumogelcTBue c ruzapokcuaom meau (II) u mx
TIpUMEeHeHHe /i1 0OHapY)KeHHs TIPeZie/TbHBIX ajb/IeTH/I0B B MPOMBIIIIJIEHHBIX CTOUHBIX BOJAX.
TokcuyHOCTb anbaeruoB. [lpumeHeHre popmanbaerua v aletaabierusa.

Kap0OoHoBbIe KHC/IOTBL. YKCyCHasi KHCJIOTa KakK TIpe/ICTaBUTeNb Tpee/bHbIX
OJJHOOCHOBHBIX KapOOHOBBIX KHC/IOT. XHUMHWUeCKHe CBOWCTBA (Ha TIpUMepe YKCYCHOU
KUCJIOTHI): peakluydd C MeTaljlaMM, OCHOBHBIMHA OKCHJAMM, OCHOBAaHUSMU U COJSIMU KakK
MO/ITBEPXK/IeHEe CXOJACTBAa C HEOpraHWYeCKMMHM KucCaoTaMu. Peakiusi sTepuduKaniy Kak
croco® Toy4yeHUs1 CIIOXKHBIX 3¢GupoB. [IpuMeHeHHe YKCYCHOW KWCTOTHI. [IpezicTaBieHue o
BBICIIIMX KapOOHOBBIX KUC/IOTaX.

Cnoxubie 3¢upbl u kupbl. CriokHble 3(GUPbl KaK TPOAYKTHI B3auMO/IeHCTBUS
KapOOHOBBIX KHCJIOT CO CHUpTamMH. [IpuMeHeHHWe C/IOKHBIX 3(UPOB B TIMINEBOM U
rnap¢roMepHOl TIPOMBIIIEHHOCTH. JKUPbl KakK C/I0KHbIe 3(GUpbl TJHWIEPUHA W BBICIINX
KapOOHOBBIX KHCJIOT. PacTuTe/llbHble W JKUBOTHBIE JKUPBI, MX COCTaB. Pacro3HaBaHHe
pacTUTeNbHBIX >KUPOB HAa OCHOBAHWK WX HeTpe/le/lbHOTO xapakTepa. [IprMeHeHue >KHUPOB.
I'uapo/M3 WM OMBUIEHHE >KUPOB KaK CIIOCOO TPOMBIIUIEHHOTO TIOJMYYeHUs COJIEN BBICIINX
KapOOHOBBIX KHC/IOT. MbBITA KaK COMM BBICIIUX KapOOHOBBIX KUC/IOT. Momoiue CBOWCTBa
MbI/Ia.

YrneBopawl. Knaccudukarus yrieBosjoB. HaxoxaeHue yrieBofioB B ipupoje. ['1toko3a
Kak anbperusiocnupT. BposkeHwe rmoko3bl. Caxapo3a. ['udpoau3 caxaposbl. Kpaxman u
L[eJI/TF0/I03a Kak Ouosiornyeckue rosiiMepbl. XUMHUYeCcKre CBOMCTBA Kpaxmasia U LIeJUTH/IO03bI



(ruaponu3, KauecTBeHHasi peakisi ¢ MO/I0M Ha KpaxMas U ee TIpUMeHeHHe [ijisi 0OHapyKeHUs
KpaxMasa B TIPOZIyKTaX TUTaHus1). [IpuMeHeHre U OWooTHUecKast posib yriaeBooB. [ToHsTHE
00 MCKYCCTBEHHBIX BOJIOKHAX Ha TIPUMepE alleTaTHOTO BOJIOKHA.

NpenTtudukaiiys opraHuyeckux coefuHeHUU. ['eHemuueckas cesi3b mMexcdy Kaaccamu
opeaHuyeckux coeduHeHull. TUTbI XUMAYeCKUX peaklii B OpraHnyecKoil XUMUU.

AMMHOKUCIOTHI U 6esiku. CocTaB ¥ HOMeHK/IaTypa. AMUHOKHC/IOTHI Kak am(oTepHbie
opraHuueckue coenuHeHus. [lentrvgHas cBsA3b. buosornueckoe 3HaueHHWe O-aMHUHOKUCJIOT.
Ob6nacti TpUMeHeHUsi aMUHOKUCIOT. benku Kkak mpupogHbie Ouorionmmepsl. CocTaB U
cTpoeHHe OelkoB. XWUMHUeCKHe CBOHCTBa OenKOB: TrUAponm3, AeHaTyparus. OO6HapyxeHHe
0eKOB MpH TIOMOIIM KaueCTBeHHbIX (I[BETHBbIX) peakijuil. [IpeBpaiieHusi OeIKOB MUIIM B
opraHu3me. bruosornueckre QyHKIMN OeIKOB.

TeopeTnuecKue 0CHOBbI XMMUH

Crtpoenne BemecrBa. CoBpeMeHHass MoOJelb CTPOEHHUS aToMa. OJIeKTPOHHAas
KoHuryparuss atoma. OcHogHoe U 8030YyacOeHHble cocmosiHus amomos. Knaccudukarys
XUMHUYECKUX 3JIeMeHTOB (S-, p-, d-a/memeHTBI). OCOOEHHOCTH CTPOEHHUSI SHEpPreTUUeCKUX
ypoBHeil aToMoB d-371emeHTOB. [lepuoguueckasi cucreMa XUMUYeCKUX 3jemeHTOB [I.U.
MengeneeBa. @usnueckuii cmbici [Tepuoanueckoro 3akoHa [I.MA. MenzaeneeBa. IIpuuvHbl U
3aKOHOMEPHOCTH M3MeHeHUs1 CBOMCTB 3/IEMEHTOB Y UX COeMHEeHMM MO MepuojiaM U rpyIirnam.
ONeKTpOHHasi TPUPOJa XUMHUUYECKOM CBS3U. DJIEKTPOOTPULIATE/IbHOCTh. BuAbl XUMUUeCKOU
CBsI3U (KOBaJIeHTHasi, MOHHAsl, MeTa/l/TuecKasi, BOJIOPO/IHas) U MeXaHW3Mbl ee 00pa30BaHUSI.
Kpucmannuueckue u amopgHble gewjecmga. Tunbl Kpucmaniudeckux pewiemok (amomHasi,
MOEKYASPHAs, UOHHAS, Memaaiuueckas). 3agucumocms (pusuueckux ceolicme gewjecmeda om
muna Kpucmaniuueckotl pewemxu. IIpyurHbI MHOTOOOpAa3usi BEl|eCTB.

XumMnuyeckve peakinuu. ['oMOreHHble U reteporeHHble peakiyu. CKOPOCTb Peaklvy,
ee 3aBUCHMOCTb OT pa3/IM4HbIX ()aKTOPOB: MPUPO/JbI PearupyroliuX BellecTB, KOHLEHTpaLWn
pearvpymroLux BellecTB, TeMIepaTypbl, IJIOLIad peakLHWOHHOW TI1OBEPXHOCTH, HaIUUUs
KaTajM3aTopa. Posib KaraiuM3aTOpOB B MpUpPOJie W TMPOMBIIUIEHHOM TIPOU3BO/CTRBE.
OO6paTuMoCTh peakiuii. XMUUeCKOoe paBHOBECHE U ero CMellleHUe 0/l eMCTBUEeM pa3/TMUHbIX
(hakTOpOB (KOHLIEHTpal[Ksl peareHTOB W/ TIPOJIYKTOB peakluu, AaBjeHue, Temreparypa) [Jsi
CO3[jaHUsl ONTUMAa/bHBIX YCJIOBUM MPOTEKaHUsI XHWMUUeCKUX TipoleccoB. JlucnepcHble
cucmembl. IloHsmue o koanoudax (3o1u, 2eau). McmuHHble pacmeopbl. Peakuiiy B pacTBopax
3/1eKTPOJIMTOB. pH pacTBOpa Kak mokasaresib KUCJIOTHOCTH cpefibl. ['uaponus coneit. 3HaueHue
TUpo3a B OUOMOTHYeCKUX OOMeHHBIX mporeccax. OKHCTUTeTbHO-BOCCTAaHOBUTE/TbHBIE
peakuvy B TIPUPOJie, MPOM3BOJACTBEHHBIX IpPOLIeCCaX W >KU3HeJeATe/IbHOCTU OpraHv3MOB.
OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE CBOMCTBA TIPOCTBIX BeIIECTB — META/VIOB TJIaBHBIX M
1oOOYHBIX TOATPYNN (Me[lb, )Kesie30) U HeMeTaslJIoB: BOJIOPO/ia, KUCI0PO/ia, rajioreHoB, Cephl,
a3ora, (ocdopa, yrinepoza, KpeMHusi. Koppo3usi MeTaiioB: BU/IbI KOPPO3UH, CITIOCOOBI 3aIIUThI
MeTa/UIOB OT KOPPO3UU. I/1eKmpo/au3 pacmeopos U pacnaasos. IlpumeHeHue s1ekmpoausda 8
NPOMbIUW/IEHHOCMU.

XUMMA U )XU3Hb

HayuHble MeTOABbI NMO3HAHUA B XUMHH. VICTOUHUKU XUMHUUYECKOW WUH(OpMAaLUHU.
ITouck wHboOpMalMM TI0 Ha3BaHUsIM, WJleHTU(UKATOpaM, CTPYKTYpPHbBIM (opMyiam.
MogenvpoBaHrue XUMHUYECKUX IIPOLIECCOB W SIBJIEHUWM, XUMUUeCKull aHaau3 u CuHme3 Kak
MeTO/[bl HAYYHOT' O TTI03HAHUSI.



Xumusa U 30poBbe. JlekapcTBa, (pepMeHTbl, BUTaMHHbI, TOPMOHbI, MHHepasIbHbIe
Bogbl. [Ipobnembl, CBsi3aHHbIe C TIPUMeHEHHEeM JIeKapCTBEHHBIX IIperapaToB. BpeaHbie
NPUBBIYKK U (DAaKTOpbI, pa3pylIalole 340pOBbe (KypeHue, yrmoTpebsieHHe ayikoroJs,
HapkoMaHusl). PaiioHanbHOe nutaHue. [Tuwjesble 006asku. OCHOBbI NUWEBOL XUMUU.

XuMusi B OBCeJHEBHOM XU3HU. Moroiye U unctsimuye cpeacrea. Cpedcmea 60pb0Obl
¢ OblmOBbIMU HACEKOMbIMU: peneineHmbl, uHcekmuyuobl. CpeAcTBa JUUYHOW TUTHEHbI U
KocMmeTuKu. [IpaBusia 6e3omacHoi paboThI C eAKMMU, TOPIOYMMH M TOKCUUHBIMU BellleCTBaMH,
cpeAcTBaMu OBITOBOW XUMUH.

XuMHs U ceTbCKOe X031MCcTBO. MUHepasibHble U opraHrueckue ynoopenus. Cpezctea
3alUThl PACTEHUHN.

Xumusa M 3Hepreruka. [IpuposHble HMCTOYHMKM YriaeBOLOpPOAOB. IlpupogHbii u
TIOMTYTHBLIM HeTSHOM ra3bl, UX COCTaB U UCIOJb30BaHWe. CocTaB HehTH U ee repepaboTKa.
Hedrenpogyktel. OkxTaHoBoe wuncino OeHsmHa. OxpaHa OKpYyKawuled CpeAbl IpH
HedTeriepepaboTke U TPAHCIIOPTUPOBKe He(TeNpOAYKTOB. AJibTepHATUBHbIE WCTOYHUKU
SHEepPryu.

Xumusa B crpoutenbcrBe. llemeHT. beroH. ITog0op ONTUMAaIbHBIX CTPOHTE/IBHBIX
MaTepuasoB B MPaKTUYECKOU [|esiTeIbHOCTHU ueioBeKa.

XuMHA M IKOI0rusl. XUMMUYeCKOe 3arpsi3HeHHe OKpY)Karolled cpefbl U ero
nocnescTBus. OxpaHa rugpocdepsl, MouBbl, aTMocdepsbl, ¢GI0pbl U ¢GayHbl OT XUMUUECKOTO
3arpsi3HeHusl.

Tunsl pacyeTHBIX 3a/a4:

HaxoxxgeHre MosieKy/nisipHO (OpMy/bl OPraHMYecKoro BelllecTBa M0 ero IJIOTHOCTU U
MacCOBBIM JI0/ISIM 3/IEMEHTOB, BXOJSALIUX B €r0 COCTaB, UM 110 NPOJYKTaM CrOpaHusl.

PacyeTbl MaccoBOM /10711 (MacChl) XMMHUYECKOIO COeJUHEeHUSI B CMECH.

Pacuetsl Maccel (0ObeMa, KOIMUecTBa BellleCcTBa) MPOAYKTOB peakiUd, eCcld OJHO W3
BEIL[eCTB JIaHO B U30bITKe (MMeeT IPUMeCH).

PacueTsl MaccoBod Wiy 00ObEMHOM 10/ BBIXOJA TPOAYKTa PEAKLUH OT TeOpeTHUeCcKH
BO3MOXXHOTO.

Pacuets! TerioBoro 3¢ dekra peakiuu.

PacueTbl 06beMHBIX OTHOLIIEHUH ra30B IMPU XMMUYECKUX peaKLusiX.

Pacuetsl maccel (06bema, KOMMYecTBa BeL[eCTBA) TPOAYKTa Peakiyd, ec/d OJHO W3
BeLl|eCTB /lJaHO B BU/le PacTBOpA C OMpeZie/IeHHOW MacCOBOM /10/1e1 paCTBOPEHHOT'O BellleCTBa.
TeMbl IPaKTHYECKUX PaboT:

KauecTtBeHHOe onpeziesieHue yriepoza, BOAOPO/a M X/i0pa B OpraHu4yeCcKuX BelecTBax.

KoHcTpynpoBaHue mapocTep>KHeBbIX MO/ie/Iel MOJIeKyJl OpraHUYeCKUX BelleCTB.

Pacrnio3HaBaHue nyiacTMacc ¥ BOJIOKOH.

[TonyuyeHre NCKYCCTBEHHOTO I11eJIKa.

PerieHne 5KcriepyMeHTabHbBIX 3a/iau Ha [0/Ty4eHre OpraHuuecKrX BellecTB.

Pemenne skcrieppuMeHTa/IbHBIX 33714 HA pacliO3HaBaHWE OPraHu4YeCKUX BellecTB.

W penTrdukaiys HeopraHnyeCKux CoeJiHeHUM.

[Tonyuenue, cobrpaHue ¥ pacro3HaBaHKe ra3oB.

PerieHue skcriepumMeHTaIbHBIX 3a7i@u 10 TeMe «MeTasibl».

Pemenne skcriepuMeHTaIbHBIX 3a7iau 110 TeMe «HemeTansbl».

Pemienne skcrieprMeHTanbHbIX 337au Mo TeMe «['eHeTHueckasi CBsSI3b MeX[y K/acCaMu
HEeOpraHUuyeCcKuX COeUHEeHUN».

Pemmienne skcrieprMeHTanbHbIX 3a7au Mo TeMe «['eHeTHueckasi CBSI3b MeX[y K/acCaMu
OpraHUYeCKHX COeJMHEeHU».

[TonyueHwe sTH/IEHA U U3YyYeHUE €r0 CBOUCTB.

[TosryueHue yKCyCHOW KUC/IOTHI U U3y4YeHNe ee CBOUCTB.



['maposns Kupos.

W3rororieHre Mbljia py4yHOU pabOThI.

XUMus KOCMeTUUeCKUX CPefiCTB.

WccnenoBaHue CBOMCTB OE/IKOB.

OCHOBBI UIIIEBOU XUMUU.

WccnenoBanue nuiieBbIx 1006aBOK.

CBoOWCTBa OJHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.

X¥MHYecKue CBOMCTBA a/lb/leTU/I0B.

CuHTe3 cro)Horo 3¢upa.

I'uaponus yryieBogoB.

YcTpaHeHue BpeMeHHOM »KeCTKOCTU BOJbI.

KauecTBeHHbIe peakliui Ha HeOpraHUJecKue BelecTBa U UOHbI.

WccnenoBanue BMsSHYS Pa3/IMUHBIX ()aKTOPOB Ha CKOPOCTb XMMUUECKON peakLUu.
OnpepeneHrie KOHLIEHTPAI[UM PacTBOPa aCKOPOWHOBOM KMC/IOTBI METOZOM TUTPOBAHUSI.

3. TemaTuuyeckoe MJIaHUPOBaHHe C YKa3aHHEM KO/IMYeCcTBa YacoB, 0TBOJMMBIX Ha
O0CBOEHME Ka)K/I0¥ TeM

*/Ins peaauzayuu wKoAbHOU «IIpo2pammbl Bochumadus» 8 codepiicavue npedmema
8K/I0UEHbI 3HAUUMble COObIMUS1, NPUYpOUYEHHble K 20Cy0dpCMBeHHbIM U HAYUOHA/bHbIM
npa3oHukam Poccutickotli @edepayuu, namsimHbiM 0amam u codbimusim pycckotll ucmopuu

U Ky/bmypbl.
10 xy1acc
Ne Pa3nen, Tema ypoka KOJHYE€CTBO
ypOKa JacoB

«Teopusi XMMHYECKOI0 CTPOeHHsI OpPraHu4veckux coequHenuii. Ilpupoga xummyeckux
cBsizei» (34.)

Jdemonctpanun. OOpa3ipl OpraHMYecKuX BEIIECTB M MaTepuaioB. Mojenu MOJeKy
OpraHWYEeCKUX BemiecTB. PacTBOpUMOCTH OpPraHWYECKHWX BEIIECTB B BOJIE M HEBOJHBIX

PaCTBOPUTCIIAX. HJ'IaBJ'IeHI/Ie, O6er'II/IBaHI/Ie 1 TOPCHUC OPTaHNYCCKUX BCILCCTB.

1 [IpenMer u 3HaUEHUE OPraHUYECKONM XUMHH. TeopHuss XUMHUUYECKOTO 1
cTpoeHus oprannyeckux coenuenui. UTh -8- 2018, UTh -9- 2018
210 net co aHs1 bopoaMHCKOro cpakeHus ™

2 CocTosiHME DJEKTPOHOB B  aroMme. OJEKTpPOHHAas MpUpoAa 1
XMMHUYECKHX CBsI3ell B OpraHUYEeCKUX COEIMHEHMSIX
3 OcobenHoctn W KiaccupuKalMs  OpPraHUYECKUX  peaklui. 1

ITpakTyeckas pabota Nel «KauecTBeHHOE ompesenieHre yriaeposa,
BOJIOpPOJIa U XJIopa B oprannueckux BemectBax» UTH -10- 2018,
WTB -14- 2018

4 BxoaHast KOHTpoJibHas paboTa 1

«IIpenenbHblie yrieBoAopPoabl (AJKaAHBI)» (24.)
JdemoHcTpanuu. B3psiB cMecu MeraHa ¢ BO3ayXoM. OTHOILIEHHE aJKaHOB K KHUCIIOTaM,
iesI04yaM, pacTBOpy MepMaHraHaTa KaJmsi 1 OpOMHOM BOJIE.

5 AnkaHbl: DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHue. ['omoory, 1
M30MEpbl ¥ HOMEHKJIaTypa ajkaHoB. [Ipaktuueckas pabora Ne 2
«KoHCTpyupoBaHHE  IIAPOCTEP)KHEBBIX  MOJEIEH  MOJIEKYJ
OpraHWYECKUX BEIIECTB (aTKaHOB M TamoreHamkanoB» MTH -10-
2018

Hepensi 6e301macHOCTH [JOPOKHOT'O ABUKEHUST*

6 Metan. OPusmyeckue UM XUMHUECKHE CBOWCTBA  aJIKaHOB. 1




Haxoxnenue MOJIEKYJISIPHOM hopmysI OpraHr4eCcKOro
coeMHEHUs 1o Macce (00beMy) MPOAYKTOB CrOPAHHUS.
MexayHapoJHbII JeHb YUUTENT™

«HenpenegbHble YIieBoI0POAbI (AJKEHBI, AJKATHEHbI U AJIKUHBI)» (4 4.)

JdemoncTpanuu. [TonydyeHnue aneruneHa kKapOUIHBIM criocoOoM. B3aumopaeicTBue anerusiieHa
C pacTBOpOM IIepMaHTaHaTa Kaius U OpomMHON Bojou. ['openme amerwmneHa. PaznoxeHue
Kay4dyKa IIPH HarpeBaHUM U UCTIBITAHUE TTPOTYKTOB PA3JIOKEHUS.

7 AJIKEHBI: CTpOEHME, H30MEpHsi, HOMEHKJIAaTypa, CBOHCTBA. 1
[Tonyyenne u nmpumeHeHue ankeHoB. IIpakTuueckas pabora No 2
«[Tonydyenue sTuieHa M HM3y4YeHUE €ro CBOWCTB. VaeHTubuMKaLus
opraHnueckux coeauHenuii» UTh -10- 2018, UTh -14- 2018

8 Ankanuensl: cTpoeHue, cBoiicTBa. [lonyuenue. Kayuyk. 1

9 AJIKUHBI:  CTpOEHHE, HOMEHKIJIaTypa, H30MEpHs, CBOIICTBa. 1
[Tonyyenue u npuMeHEHUE AKUHOB.

«Apenbl (apomMaTHyecKue yriieBogopoani)» (1 4.)
JdemoncTpauuu. ben3on kak pactBoputenb, ropenue OeHzona. OTHoIIeHHE OeH3oja K
OpOMHOI1 BOJIe ¥ pacTBOpY nepMaHranara Kanusi. OKHCICHHE TOIyoJIa.

10 benzon: cTpoeHme, HOMEHKIATypa, H30MEpUs  apOMaTUYECKHX 1
yrieBosopo1oB. Pusnyeckre 1 XUMHUECKUE CBOICTBa OeH30I1a

«IIpupoaHbie HCTOYHUKH U NMepepadoTKa yriieBoa0poaoBy (24.)
JdemoncTpanun. O3HaKoMIIeHUE ¢ 00pas3liaMu MPOAYKTOB HedTenepadoTKH.

11 [pupoanstii ra3. [lonyrasie HedTaHbIe Ta3bl. [lepepaboTka HeDTH. 1
12 Oo6o6maromuii ypok mo teme «HempenenbHbIe W apOMaTHYECKHE 1
YTJIEBOJOPOIBDY

«CrupTsel U QeHoabD (44.)
JlabopaTopuble onbIThbl. Oxucienue sTanona okcugoMm meau(Il). PactBopenue riouneprna B
BOJIe M peakius ero ¢ ruapokcuaoM meau(Il). Xummdeckue coiictBa heHora.

13 OnHoaToMHBIE — TIpefielbHBbIe  cOUpThl.  CTpOoEHUE  MOJEKYI, 1
¢byHKIIMOHAIbHAs rpynna. M3omepus 1 HOMEHKIaTypa
JeHb rocynapcTBeHHOT0 repba*

14 Ilonyuyenne wu npuMeHeHwe cnuprToB. PemeHuwe 3agad  1mo 1
XUMMYECKHM  YpaBHEHHMSAM IpU  YCIOBHUH, UYTO OAHO U3
pearupyonux BelecTB JaHO B U30BITKE

15 MHoroaToMHbl€ CIUPTHL. DTHIEHIINKOIb, TriuiepuH. CBoiicTaa, 1
IPUMEHEHHE
16 @enonbl. CtpoeHue Mosekynsl (eHona. CpoiicTBa (eHoua. 1

ToxcuuHoCTh (peHosa u ero coeanHeHuit. [lpumenenue dhenona

«AJIbIETH/IbI, KETOHBI H KAPOOHOBBIE KHCJIOTHD (34.)

JdemoncTpaumu. [Tonyyenne »TaHaisi OKHCICHHEM »HTaHoNa. B3auMoJencTBue MeTaHaus
(3TaHanms) ¢ aMMHadHBIM pacTBopoM okcuzaa cepebpa (I) u rumpoxcumom wmemm (l1).
PacTBopeHue B arjeToHe pa3IMYHBIX OPTaHUICCKUX BEIIECTR.

17 Anpaeruapl: CTPOEHHE MOJIEKYJIBI, CBOMCTBa, HW30MEpUS U 1
HOMeHKIaTtypa. Dopmanbleru M areTanpleruj: MOoJyYyeHHe Hu
IIPUMEHEHNE

18 ALlETOH — TpeAcTaBUTENb KETOHOB. (CTpoeHHE MOJIEKYIIBI. 1

[Ipumenenne. OmnpeneneHne MaccoBO WIM O00bEMHON a01H
BBIXOJA IPOJIYKTa PEAKIIMH OT TEOPETUUECKH BO3MOMXKHOTO.

19 OIHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIC KHCJIOTHI: CTPOEHHUE 1
MOJIEKYJI, M30MEpHs, HOMEHKIaTypa, CBOICTBa KapOOHOBBIX




kucioT. IlomydeHne KapOOHOBBIX KHCIOT M IPHUMEHEHHE.
[Tpaktuyeckas pabota Ne 3 «llomyueHHe YKCYCHOH KHCIOTBI U
n3yuenue ee cpoiictey. UTh -10- 2018, UTH -11- 2018, UTH -13-
2018, UTHb -14- 2018

«Cuoxubie 3pupsnl. Kupbn» (24.)
HdemoHcTpaiuu. PacTBOPUMOCTh JKHUPOB, JO0KA3aTE€AbCTBO HX HEIPEAEIBHOIO XapakTepa,
ombuIeHHE KHUPOB. CpaBHEHHE CBOMCTB MBLJIA M CHHTETHYECKUX MOFOIIHUX CPEJCTB.

20 Croxuble 3(upbl: CBOICTBA, MOTy4YEeHUE, TPUMEHEHHE 1
JleHb pOCCUICKOTO CTy/leHuecTBa*
21 XKupsl, crpoenune xupoB. Kupsl B npupone. CBoiicTBa. 1

[Ipumenenne. Morommue cpencrtBa. [IpaBmia  Ge3omacHoro
oOpalieHust Co CpeJICTBAMU OBITOBOW XHMHH

«¥YraeBoabi» (34.)

demoncTpanuu. B3anmoseiictBue rmoko3sl ¢ ruapokcuaom meau (11). BzaumoneiictBue
[JIFOKO3bl C aMMHAuYHBIM pacTBopoM okcuma cepebpa (I). BsammoneiicTBue caxaposbl ¢
THAPOKCUIOM Kanblus. Bs3aumopeiictBue kpaxmana ¢ #oaoM. ['uuaponus3 kpaxmana.
O3zHakomJyieHHe ¢ 00pa3aMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH.

JlaGopaTopHble _ onbIThbl. B3aumoneiictBue  caxapo3sl C  THAPOKCHAOM  KaJbLUS.
[IpuroToBneHue KpaxMaiabHOTO KIEHCTepa U B3auMojelcTBue ¢ ogoM. ['maponus kpaxmana.
O3zHakoMJIeHHE ¢ 00pa3liaMyu PUPOTHBIX M HCKYCCTBEHHBIX BOJIOKOH

22 I'moko3a u caxapoza: CtpoeHue Monekyiabl. @Dusnueckue u 1
XMMHYECKHE CBOMCTBAa M HaXxOXJeHHe B mnpupone. IIpumenenue.
®pykTo3a — n30Mep IoKo3bl. [Ipumenenue.

[Jenb Poccuiickor HayKu™

23 Kpaxman u nemnonnosa — npeicTaBUTeNId IPUPOAHBIX IMOJIUMEPOB. 1
CtpoeHue MOJIEKYJbl, CBOWCTBA, NPUMEHEHUE, HAXOXXICHUE B
npupoje. AeTaTHOE BOJOKHO.

IleHb TaMSITU O POCCHMSIHAX, WCIOJHSBIINX CAY)KeOHBIM [JOAT 3a
npeaenamu OrteuecTBa™

24 ITpakTryeckas pabora Ne 4 «PemieHue 3KCepUMEHTAIBHBIX 33734 1
Ha MOJIyY€HUE U pacrno3HaBaHue oprannyeckux semects» UTH -10-
2018, UTH -11- 2018, UTH -13- 2018, UTH -14- 2018

«A30Tco/iep:kalue oprannyeckue coexuHenuns» (54.)

JdevoncTpanun. Okpacka TKaHM AaHWIMHOBBIM KpacureneM. Jloka3aTenbCTBO HaIMUUs
(YHKIIMOHAJIBHBIX TPYIII B PACTBOPaX aMUHOKHCIIOT.

JlaGopaTopHble onbIThI [[BeTHBIE peakiiuu Ha 6enku (OuypeToBast U KCAHTOIIPOTEUHOBAS).
WTBb -10- 2018, UTH -11- 2018, UTE -13- 2018, UTH -14- 2018

25 Amunbl. Ctpoenune Monekyn. AmuHorpynmna. ®dusnueckue u 1
xumuueckue cpoictBa. CTpoeHHe MoJieKysbl aHuwinHa. CBoiicTBa
aHwinHa. [IpumMeHenune

26 AmuHokucinotel. M3omepuss u  HOMeHkimarypa. CBolcTBa. 1
AMUHOKHUCIOTBI Kak aM(OTepHble OpPraHMYEeCKHE COCIMHEHHUS.
IIpumeHeHne

27 benku — npupoaasie monumepsl. CoctaB u ctpoeHue. dOusznueckue 1

u xuMmudeckue cpoiicTBa. IIpeBpamieHust GelKOB B OpraHusMe.
VYcnexu B uzyueHuH U cuHtese OenkoB Ilpaktuyeckas pabora Ne 5
«HccnenoBanue cBOMCTB OEIKOBY

28 [TonsTHe 00 a30TcoAepk aluX TEeTEPOIUKINIECKIX COCTUHEHUSX. 1
[Inpuaun. [Iuppon. [IMpuMHUIMHOBBEIE W MYPUHOBBIE OCHOBAHUSI.
HykenHoBbIe KMCIIOTHI: COCTaB, CTPOCHHE

29 Xumus u 370poBbe yenoneka. Jlekapcrsa. [IpoOiembl, cBsI3aHHBIE C 1
IPUMEHEHHEM JIEKAPCTBEHHBIX NPENnapaToB




Henp kocmoHaBTUKH, 65 ner co aHs 3amycka CCCP mepBoro
MCKYCCTBEHHOT'O CITyTHHUKA 3eMiIn™

«Xumust moaumepon» (54.)
eMoHcTpanuu. OOpasibl MIacTMacC, CHHTETHYECKUX KaydYyKOB M CHHTETUYECKUX BOJIOKOH.

30 [loHsiTE O BBICOKOMOJIEKYJIIPHBIX COE€IMHEHUsAX. CHHTETHYECKHE 1
MIOJIUMEPBHI.

[eHb mamsiTU O TeHOLM/e COBETCKOrO0 Hapo/a HalUCTaMM U X
rnocobHrKamu B rosibl Bemukoi OteuecTBeHHON BOMHBI*

31 Knaccupukanuss  mmactmace.  TepMomjiacTU4HbIE — HOJIHMMEPHI. 1
[TonusTHiien. [HonunponueH. TepMoIIacTUYHOCTb.
TepMOpeakTHBHOCTb.

32 Cunrernueckue kaydyku. CTpoeHHE, CBOWCTBA, IOJYYCHHE | 1
npuMmeHenne. Cunretndeckue BonokHa. Kampos. JlaBcan.

33 [TpakTuueckas paborta Ne6 «Pacro3zHaBaHue MIACTMACC U BOJIOKOH 1

NTBb -10- 2018, UTH -11- 2018, UTHb -13- 2018, UTE -14- 2018
JleHb c1aBsSHCKON NMCbMEHHOCTH U KYJIbTYPbI™
34 KontponbHas pabora mo Ttemam «CioxHbie 3hupbl. JKupb», 1
«YTIEeBOIBI», «A30TCOJEPKAIIUE OPTAHUYECKIE COCTMHECHUS
[leHb c/1aBSHCKOM MUCbMEHHOCTHU U KYIbTYPbI™®
Hroro 34
11 kaacc
Ne Pa3nes, Tema ypoka KOJIMY€eCTBO
YPOKa 4acoB
«IloBTOopenne kypca xumnu 10 kiacca» (14.)
1 Xumnueckunt anemenT. Hykneuast. M3oronsl. UTH -8- 2018, UTH - 1
9- 2018.
210 net co gHs bopoauHCcKoro cpaxkeHus™
«BaxHeiilme XuMHYeCKHe MOHATHS U 3aKOHBI» (44.)

2 3aKOH COXpaHEHHs MacChl U SHEPTUU B XUMUU 1

3 [Tepuoanueckuii 3akoH. PacrpeneneHue 5IEKTPOHOB B aToMax 1
DIIEMEHTOB B NEPHOAax. BaleHTHOCTh W BaJCHTHBIE BO3MOXKHOCTH
aTOMOB

4 [Tonoxenne B IICXD Bomopoma, JAHTAHOWUIOB, AKTHHOWJIOB 1
UCKYCCTBEHHO MOJIY4YE€HHBIX 3JIEMEHTOB
Hepesnst 6€3011aCHOCTH [JOPOXKHOTO JABUKEHHUs*

5 KonTponbhas pabota no teme «BaxHeine XUMUYECKHUE TTOHATHUS 1
Y 3aKOHBD» (BXOJIHAsI KOHTPOJIbHAS paboTa)

Jlenp yunrens*
«CTtpoenne BemecTBa» (44.)

6 OcHoBHBIE BUBI XUMHUYECKOU cBsi3u MlOHHAs U KOBaJIGHTHAs CBSI3b 1

7 Mertannudeckast cBsi3b. BomopoaHast CBs3b. 1

8 Crpoenne kpuctamwioB. Kpucrammueckue pemetkd. [Ipudaunsl 1
MHOTr000pa3usi BeleCcTB

9 O6o0maromuii ypok 1mo reMam «BakHelme XuMUYeCcKue TTOHITHS 1

" 3aKOHBID, ((CTpOGHI/Ie BCIICCTBA»

«Xumnyeckue peakuun» (34.)




10

Knaccudukanmsi XaMUYECKUX peakiinii

11 CKOpOCTh XMMHYECKHMX peakinuii. KHHeTHYeckoe ypaBHEHHE
peakiuu XMMHYECKOE PABHOBECUE M CITOCOOBI €r0 CMEICHUS
12 Karamus

IleHb TOCYAPCTBEHHOTO repba*

«PacTBopbI» (54.)

13

JlucniepcHble  CHUCTEMBL.
pacTBOpOB

CriocoObl  BbIpaXXE€HMsI KOHLIEHTPALUU

14

Pemenne 3amady Ha IPUTOTOBIIEHUE PACTBOPA ONPEACICHHOU
MOJISIpHOM KoHUeHTpauuu. [Ipakruueckas pabota: IIpuroroBnenue
pacTBOpa € 3aJaHHONW MOJISIPHOW KOHILICHTPALUEH.

15

OneKTpoauTHuecKkas auccouuanus. BogoponaHblii  1okazarensb.
Peakuuu nonsoro ooMeHa.

Jabopamopuviit oneim Nel «llposedenue peakuyuii UOHHO20
00MeHa 01 xXxapakmepucmuku ceoiicme nekmpoaumos». UTb -
10- 2018, U'Th -11- 2018, UTh -13- 2018, UTH -14- 2018

16

['uponu3 opraHMYecKuX U HEOPraHMUYECKUX COCIMHEHHIMA
Jlabopamopuwiit onetm Ne2 «Onpedenenue xapakmepa cpeovl
pacmeopa ¢ noMouwblo yHugepcaibHoz2o unoukamopa». ITh -10-
2018, UTh -11- 2018, UTh -13- 2018, UTh -14- 2018

«DJIeKTPOXMMHYECKHe peakium» (44.)

17 XVWMHUYECKUE WCTOYHHKH TOKa. P CTaHZapTHBIX 3JIEKTPOTHBIX
MOTEHIINAJIOB
Jlabopamopueiit  oneim  «Ne3  3nakomcmeo ¢ oopazyamu
Memannos u ux pyoamu (padoma c KOaieKyuamu)y.

18 Koppo3us meTaiioB u ee npeaynpexicHue
[leHb pOCCUIICKOTO CTy/leHYecTBa™

19 DIeKTpOoIu3

20 O06o6maromuii ypok 1o pazaeny «TeopeTnueckne OCHOBBI XUMUH)

[Henb Poccurickor Hayku™

«Metaaiabb» (54.)

21 OO6mas xapakTepucTuka MeramioB. O0mui 0630p MeTaNInYeCKUX
251eMeHTOB A u b-rpynn
[leHb TIaMSITM O POCCHSIHAX, WCIOJHSBIIMX CIY>KeOHBIM JOMT 3a
npenenamu OreuectBa*

22 Menp, IMHK, TUTAH, XPOM, JK€JIe30, HUKEIIb, TJIaTHHA
Jlabopamopnuwtii onvim Ne 4 «B3zaumooeiicmeue yunka u yncenesa
C pacmeopamu Kuciom u uieaoueiy.

23 Oxcusbl ¥ THAPOKCH Bl MeTa/oB. CIsIaBbl METAIOB

24 [IpakTuyeckas paboTa. PemieHue sKcrepMMEHTANBHBIX 3ajad 0
teMe «MeTaub

25 O06o6mmarmuil ypok 1o Teme «MeTasuib

«HemeTtanab» (54.)

26

O0630p HEMEeTaIOoB.
HEMETaJJIOB

Jlabopamopnvui  oneim  Ne5 «3nakomcmeo ¢ oobpazyamu
HEMemanioe u UX NPUPOOHBIMU CcoeOuHeHuamu (paboma c

CBolicTBa M TPUMEHEHHE BaKHEHIIMX




KonieKkyuamu)».
28 anpensi-JleHb XUMHUECKON OE30MaCHOCTH.

27 OO6mas XapaKTEPUCTHKA OKCHJIOB HEMETaJJIOB u 1
KHCJIOPOIOCOAEPIKAIINX KUCIOT
Ilpakmuueckan paooma Nel «llonyuenue, cooupanue u
Pacno3naganue 2a3o8, u U3y4eHue ux c6ONUCHE».

HeHb KoCMOHaBTUKH, 65 sier co AHsA 3anycka CCCP mnepBoro
HWCKYCCTBEHHOTO CITyTHUKA 3emMin™

28 CepHas kucjaoTa U a30THast KUCIOThL. OKHUCIUTENbHbIE CBOMCTBA U 1
MIPUMEHEHUE.

JlaGoparopublii  onbITN6  «Pacno3naseanue Xa0puooé u
cynvghamoern

[eHb mamMsTU O TeHOLM/e COBETCKOTO0 HapoJa HalUCTaMM U HX
MOCOOHHKaMU B roZibl Bemkoit OTeuecTBeHHOIN BOMHBI*

29 [IpakTuueckas pabora. PemieHue 3KCIepUMEHTAIbHBIX 3a/lad I10 1
teme «Hemeramnbi»

30 O6o6maromuii ypok no teme «HemeTamis» 1

«Xumust ¥ Ku3Hb» (34.)

31 XuMHsS B TPOMBIIUICHHOCTH. [IpUHIMUIIBI  TPOMBIIUICHHOTO 1
MOJTyYEHUsI METAJNIOB, YYyT'yHa, CTall. XUMUS B ObITYy. XUMHUECKas
MIPOMBIIIUICHHOCTh U OKPY>KaroIasi cpea

32 Wrorosast koHTposIbHAsS padoTa. 1
[leHb c/1aBSHCKOM MUCbMEHHOCTHU U KYJIbTYPbI™®

UTOI'O 32
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