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IMMOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XWMHH Ha YypOBHe cpeiHero o06miero o06pa3oBaHUs
pa3pabotraHa Ha ocHoBe PezsepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obpasoBanuu B Poccuiickoit ®enepaiiun», TpebOBaHU K pe3y/bTaTaM OCBOEHUS
denepanbHOll 00pa3oBaTelbHOM TIPOrpaMMbI  CpefHero o0Iero oOpa3oBaHUs
(®OIT COO), npencraBineHHbIXx B  @PefepasbHOM  TOCYAAPCTBEHHOM
obpa3zoBaresbHOM craHgapte COO, ¢ yuérom KoHIenmu Mpero/jaBaHus
yuebHOTo TipegMeTa «XWMHUs» B 0Opa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
denepaluy, peasy3yIOIMIUX OCHOBHble 0Opa3oBaTe/ibHble TMPOrPaMMbl, U
OCHOBHBIX TIOJIOKeHUM «(CTpaTerMu pasBUTHUS BocnuTaHusi B Poccuiickou
®epneparuy Ha niepuof, A0 2025 roga» (Pacmopsbkenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOM0OB K pa3paboTKe MpoOrpamMMbl MO XHWMHH, K OTpe/eseHHI0
oO1ieit cTpaTeruu o0yueHus, BOCTIUTaHUSI U pa3BUTHSI 00yYaroIMXCs CpeiCTBaMH
yuebHoro nipeamerta «Xumusi» st 10-11 kaccoB Ha 6a30BOM YpOBHE COCTaBU/IU
KoHIleTTyanbHble mojokeHuss ®@I'OC COO o B3auM00OOYC/IOBIEHHOCTH I[e/IeH,
coJiep)KaHusi, pe3ynbTaToB 00ydeHHs W TpeOOBaHWM K YPOBHIO TIO/ITOTOBKU
BBITTYCKHUKOB.

XuMmuryeckoe obpa3oBaHue, roJTyyaemMoe BBIITy CKHUKaMH
o0O1rieoOpa3oBare/lbHOM  OpraHW3al[iH, SBASETCS HEOTheM/IEMOM UYacTbI0 WX
obOpa3oBaHHOCTH. OHO CHAYKWAT 3aBeplIalOIIUM JTalioM peajiv3allid  Ha
COOTBETCTBYIOLL[eM eMy 0a30BOM YpOBHe K/IHOUEBBIX LIEHHOCTeH, TPUCYIIUX
1[eJIOCTHOM CHUCTeMe XUMHUYecKoro o6pa3oBaHusi. OTH L[€HHOCTH KacCaroTCs
M03HAHUS 3aKOHOB MPUPO/bI, JOPMHUPOBAHUS MUPOBO33pPeHUSs U 0011eli Ky/IbTyphI
ye/ioBeKa, a TakKKe 95KOJOrMYeckM OOOCHOBAaHHOTO OTHOIIIEHHS K CBOEMY
3[JOPOBbI0 U TIpUPOJHOM cpefe. Peanusyercs xuMuuyeckoe oOpa3oBaHUe
o0yuarolrxcst Ha ypoBHe cpefiHero o0irero obpa3oBaHusl Cpe/iCTBaMU yueOHOTO
npeiMeTra «XHMUSI», COJepXKaHHWe U TIOCTPOeHWe KOTOpOro orpejesieHbl B
rporpaMme IO XHMWUU C YYETOM CHelU(UKU HAyKU XUMHUM, e€ 3HaueHus B
MO3HAHWW TIPUPO/IbI U B MaTepuaJbHOM >KW3HM OOIIeCTBa, a TakKKe C YUYETOM
o0ImMX 1jesiel W TIPUHIWIOB, XapaKTepU3YIOIIUX COBpPeMeHHOe COCTOsTHUe
CUCTeMbI cpefiHero obiiero obpa3oBanus B Poccuiickoit deepaiyu.

XUMUSI KaK 3/7IeMeHT CUCTeMbl eCTeCTBEHHBIX HayK WrpaeT ocolOyio posib B
COBpeMeHHOM I[MBU/IM3AllUM, B CO3/lJaHWM HOBOW 0a3bl MaTepuaJbHON KYJ/IbTYDBI.
OHa BHOCUT CBOU BKJIaJ, B ()OPMHPOBaHKEe pPallMOHAIBLHOIO0 HAYUYHOI'O MBIIIIEHUS,
B CO3/laHHe 1[e/IOCTHOTO TIpeJCTaB/eHrs 00 OKpY’KarollleM MHUpDe Kak O eIMHCTBe
TIPUPOJBI M UesioBeKa, KOTopoe (JOPMUPYETCSI B XMMUM Ha OCHOBE TTOHUMaHUs
BeLL[eCTBEHHOIO COCTaBa OKPY)KaloL[ero MHpa, OCO3HAHWS B3aWMOCBSA3U MEXAY
CTPOEeHMEM BeIleCTB, X CBOMCTBAMU 1 BO3MO>KHBIMH 00/1aCTIMU TIPUMEHEHHSI.



TecHO B3aMMOZENCTBYS C JPYTMMM eCTeCTBeHHbIMHA HayKaMH, XUMUS CTajia
HEOTheMJ/IEMOM YaCTbI0 MUPOBOM KYJ/IbTYpbI, HEOOXOAUMBIM yC/IOBHEM YCITEIITHOTO
TPyAa W >KU3HU KaxJ0ro usneHa obijectBa. CoBpeMeHHasi XMMHSI KaK Hayka
co3yziaTesibHas, KaK HayKa BBICOKMX TEXHOJIOTUMA HampaB/eHa Ha pelleHue
rjo0anbHBIX TMpoOeM YCTOMUYMBOTO Ppa3BUTHsI UeslOBeUeCTBAa — ChIPbEBOM,
9HepreTUUYeCcKOu, MUIIeBOM, IKOIOTHUECKOU 6€301acCHOCTH U OXpaHbl 3/[0POBbSI.

B cootBercTBUM C OOmMMU 1e/SMH W TIPUHLUIIAMUA CpeiHero o0IIero
obpa3oBaHus cozepykanue npeaMera «Xumus» (10-11 kmaccel, 6a30BbIii YPOBEHD
M3y4eHHsl) OPUeHTHUPOBAHO MPerUMYIl[eCTBeHHO Ha OOILeKy/IbTYPHYIO MOATOTOBKY
oOyuarmuyxcs, HeoOXOAWMYH) UM [Jii BbIpaOOTKM  MUPOBO33pEHUECKUX
OPUEHTUDPOB, YCIEIIHOr0 BK/IKYEHHWS B JKU3Hb COLMyMa, IPOJOJ/DKEHHUS
o0pa30BaHUs B pa3IMUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEIOCPeJCTBEHHO C XUMHeH.

CocTap/isAOMMH  TIpeAiMeTa  «XUMHs» SBSIOTCS  0a30Bble  KypCchl —
«Opranunueckasi xumusi» U «OOljasi ¥ HeopraHuyeckas XUMUs», OCHOBHBIM
KOMIIOHEHTOM COZiepKaHHusi KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HayKH: CHCTeMa
3HaHWM 110 HeOPraHWYeCcKol XWUMHH (C BK/IFOUeHWEM 3HaHWN W3 00Ier XUMUK) U
OpraHu4eckor xuMuu. PopMHUpOBaHWE [AHHOW CHUCTEeMbl 3HAHUW MU U3YYEHUU
npeaMera obecrieurBaeT BO3MOXHOCTb pacCMOTPEHUs BCEro MHOrooOpasus
BeII|eCTB Ha OCHOBe OOIIMX TIOHSTUM, 3aKOHOB Y TeOPHi XUMUHU.

CTpykTypa copepkaHuss KypcoB — «OpraHuueckas xumusi» U «OOImias u
HeopraHuyeckass XMMUsi» C(OpMHpOBaHa B TIporpaMMe IO XUMHU Ha OCHOBe
CUCTeMHOTO TIOAXOJa K WU3yueHHIO yueOHOro warepuana U 0O0yCIOBIeHa
HUCTOPUYECKM  OOOCHOBAHHBIM  pa3BUTHEM  3HaHWW Ha  Ompeje/éHHbIX
TeOpPeTUYeCKUX YPOBHAX. Tak, B KypCe OpraHM4eckOM XHWMHM BelecTBa
pacCcMaTpUBAIOTCSI Ha YPOBHE K/IaCCMYECKOW TEeOpUM CTPOEHHsI OpraHhyecKux
COeJMHEHWW, a TakKe Ha YPOBHE CTepPeOXMMHYECKUX M 3JIEKTPOHHBIX
Tpe/iCTaB/IeHnA O cTpoeHMu BeljecTB. CBefieHWss 00 wu3yuyaeMbIXx B Kypce
BelleCTBaxX JATCS B Pa3BUTUM — OT yTJIeBOJOPOAOB [0 CAOKHBIX OUOMIOTUecKu
aKTHMBHBIX COeJIUHEeHW. B Kypce oOpraHM4ecKOM XWUMHM T[Oy4yarOT pa3BUTHE
copMUpOBaHHBIE Ha YPOBHE OCHOBHOIO 0011jero 0Opa3oBaHus MepBOHAauUaIbHbIe
TIpe/ICTaB/IeHUs] 0 XUMHUUYECKON CBsI3U, KacCU(UKAI[MOHHBIX TTPU3HAKAX BellleCTB,
3aBMCHMOCTU CBOMCTB BeILeCTB OT UX CTPOEHHs, 0 XUMUYECKOU peakKLvu.

[Tox HOBBIM yrJIOM 3peHUsI B TpeameTe «XuUMHs» 0a30BOro ypoBHS
paccMaTpUBaeTCs W3y4YeHHbI Ha YpPOBHe OCHOBHOrO 001iero ob6pa3oBaHUs
TeOpeTUYeCKUd Marepuan U (PakTosorMueckue CBeJeHUsI O BellleCcTBaXx U
XUMHUUeCKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias U HeopraHuueckas
XUMUSI» 00yYaroIUMCs TIpeioCTaB/sieTCs] BO3MOXKHOCTh OCO3HATh 3HaueHHe
Mepro/IUYeCKOr0 3aKoHa C OO0IleTeopeTUYecKuX M MeTO/0JIOTHUeCKUX TMO3ULIUH,



rybke TIOHSTH WMCTOpPUYECKOe W3MeHeHHe QYHKIMM 3TOro 3akoHa — OT
o0o0iratortieit 10 06BACHSIOLIEH U POTHO3UPYIOIIEH.

EnvHas cucreMa 3HaHMM O Ba)KHEWINIMX BeINeCTBAX, MX COCTaBe, CTPOEHHH,
CBOMCTBAaX U TPUMEHEHWU, a TaKKe O XMMHUECKUX PeakI[UsiX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX TIpOTeKaHus JonosHsgeTcs B Kypcax 10 u 11 Kiaccos
3JIEMEHTAaMH  COZIEP>KAHUSI, HMEIOIIUMH KY/IbTYPOJOTHUeCKUH W TIPUKJIaJHOU
XapakTep. OTW 3HaHUSA CIIOCOOCTBYIOT TIOHMMAaHWIO B3aWMMOCBSI3H XHUMHUU C
APYTUMU HayKaMd, PacKpbIBAalOT €€ poJib B T03HABATeSbHOW M TPAKTUUECKOU
JesiTe/IbHOCTU  Ye/ioBeKa, CIIOCOOCTBYIOT BOCMUTAHUIO YBaXkKeHUs] K TIPOLIeCCY
TBOpYECTBAa B 00J/IaCTH TEOPUH U MPAKTUUECKUX MPUIOKEHUH XWUMHU, ITOMOTaloT
BBINTYCKHUKY OpPHUEHTHUPOBATbCS B OOIIECTBEHHO W JIMUHOCTHO 3HAUMMBIX
npo0bsieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBIC/IMBAaTh WHGMOPMAIMI0 U
NIPUMEHSATb e€ [T TIOTOJIHEeHUs] 3HaHWM, pellleHus] WHTe/UIeKTYalbHbIX U
9KCIIepUMeHTa/TbHBIX MCC/Ie/JoBaTebCKUX 3aziau. B 11e/10M copep>kaHue yueGHOTO
npegMeTa  «XWMHSI»  JIJAHHOTO  YPOBHS  W3y4YeHWs  OPUEHTHMPOBAHO  Ha
dbopMrpoBaHre y 00yYaroIMXCss MHUPOBO33PeHUYECKOW OCHOBBI IJIi TIOHUMaHUS
dunocopckux upaed, TaKMx Kak: maTepuajbHOe eJUHCTBO HEOpraHWUUecKoro u
OpPraHUYecKoro Mupa, O00yC/IOB/IEHHOCTh CBOWMCTB BeI[eCTB WX COCTaBOM U
CTpOeHHWEM, TI03HABAéMOCTb TIPUPOJHBIX SIBJIEHUM IIyTEM SKCIIEpUMEHTa U
pellleHus] TIPOTUBOPEUMM MeXAy HOBbIMH (akTaMM ¥ TeopeTUueCKUMHU
TIpe/ITIOChI/IKaMH, 0CO3HaHHe POJId XMMHWH B pellleHUH 3KO0JIOTHUYecKuX mpobsieM, a
TakKe MmpobsieM cOepekKeHUs] SHEPTeTUUECKUX PECYPCOB, ChIPbs, CO3/JaHUS HOBBIX
TeXHOJIOTUH Y MaTepHasioB.

B minaHe pelieHusi 3ajad  BOCIUTAHWS, pPa3BUTHS U COLMATM3alUH
o0yuaroluxcs TPUHSATbIe MPOTPaMMOM IO XWUMHUM TIOAXOAbl K OIpefe/ieHHI0
COJiep)KaHUs M TIOCTPOEHUs TIpeaMeTa IpeJycMaTpyBalOT  (HOPMHUPOBaHUE
YHUBepCalbHBIX yU4eOHBIX [IeMCTBUM, WMeIOIUX 0a30Boe 3HaueHWe [Jis
Pa3UUHBIX BUJIOB JeSTeJbHOCTH: pellleHus mpobsem, TIOWCKa, aHaau3a u
o6paboTku nHbopMarK, HeoOX0AUMBIX ZJIs IPUOOPEeTEeHUSs OTbITa IMPAaKTUUeCKOU
U UCC/IeIOBaTe/IbCKOM /1esTe/IbHOCTH, 3aHUMAIoIell BaKHOe MeCTO B TO3HaHWUU
XUMHUU.

B mpakTuke TiperiofiaBaHuss XWMHWM KaK Ha YPOBHe OCHOBHOI'O 0OIIero
obOpa3oBaHusl, TaK ¥ Ha YPOBHe cpejiHero o0Iero oOpa3oBaHus, TP OTpe/eIeHUH
CoJiepKaTe/IbHOM  XapaKTepUCTHKU Iiejiell M3yueHus TpeJMeTa HallpaB/IeHHEM
TIepPBOCTETIeHHONW 3HAUYMMOCTH TPAJWI[MOHHO TMPH3HAETCS (OpMHPOBaHWE OCHOB
XUMHUUeCKON HayKd Kak 00/laCT COBPEMEHHOTO eCTeCTBO3HAHUS, MPaKTUUeCKOu
JesiTe/IbHOCTU 4esioBeKa U KakK OJHOTO M3 KOMITIOHEHTOB MHPOBOUW Ky/abTyphl. C
METO/JUUeCKOM TOUKU 3PEHHUSI TAaKOW TIOAXOJ| K OIpeZe/ieHHI0 Iie/iell W3ydeHus
TIpeMeTa SIB/ISIeTCs BITOJTHE OTIPaB/laHHBIM.



CoryiacHO [@aHHOW TOYKe 3peHHs [JIaBHbIMHU L[e/IsIMU W3y4yeHUusl IpeiMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 -11 K1.) ABSIOTCS:

e (opMHpOBaHWe CUCTEMbl XHMMUUECKHX 3HAaHMM Kak BakKHelIlei
COCTaBJISAIOIIEN eCTeCTBEHHO-HayYHOW KapTUHbI MHpa, B OCHOBE KOTODOU
JieXKaT KJIHoueBble MOHATUS, (yHJaMeHTa/lbHble 3aKOHbI U TEOPHUU XUMUU,
OCBOEHUe f3blKa HayKy, YCBOeHHe U IMOHMMaHHe CYIIHOCTH JOCTYITHBIX
0000111eHN MMUPOBO33pEHUECKOr0 XapakTepa, 03HAKOMJIeHHe C HUCTopHei
VX Pa3BUTUS U CTAHOBJIEHUS;

e (opMHpOBaHVe U Pa3BUTHe TIPe/CTaB/IeHNN O HayUYHbIX MeTO/aX MO3HAHUS
BEIIeCTB Y XUMHYECKMX peakiuid, HeoOXOAWMBIX [/s1 TIPUOOpeTeHus
YMEeHUM OpHEHTHPOBAaTbCSI B MHUDE BeIleCTB U XUMUUYECKUX SIBJIEHUH,
VMMEHOLLMX MECTO B MPUPO/ie, B IPAKTUYECKOM U MOBCEHEBHOW JKU3HY;

e pa3BUTHe YMeHHUH U CII0COOO0B /leATeTbHOCTH, CBSI3aHHBIX C Hab/I0IeHeM U
00bsSICHEHMEM XUMUUECKOr0 JKCIepuMeHTa, CoOJiro[jeHreM  TIpaBU
6e3oracHOro obpaiiieHus C BelljeCTBaMH.

Hapsiny c 3TuMm, cozepykaTesibHasi XapaKTepUCTHKA LieJiel U 3a/jau U3y4yeHust
rpeiMeTa B TIpOrpamMMe M0 XWMHWHU YTOUHEHa M CKOPPEKTHPOBaHa B COOTBETCTBUHU
C HOBBIMHU TIPUOPUTETAMU B CHUCTeMe cpejHero obiero obpasoBanusi. CerosiHsi B
TperofiaBaHUM  XUMUKM B OoJibIlleld  CcTereHW  OTHAETCS  MpeAriouTeHHe
MpPAaKTUUeCKOW KOMIIOHEHTe Ccojiep>KaHusi oOyueHHs, OPUEHTHPOBAaHHOW Ha
TOJTOTOBKY BBIMyCKHUKa 0011le00pa30BaTe/IbHOM OpraHU3alliy, BIaJelollero He
HabopoM 3HaHUM, a (YHKLUOHAIbHOM TI'PaMOTHOCTBIO, TO eCThb CIIOCcOOaMU U
YMEHUSIMA aKTUBHOTO TIOJIyYeHUs] 3HaHWUM U TIPUMEHEeHUs UX B peajbHOM KU3HU
J/1s1 peLeHus TPaKTUYeCKUX 3a/ady.

B cBf3M € 3TUM mpu U3yuyeHUM TIipeAMeTa «XHUMHS» JTOMHHHpYROLee
3HayeHHe MPUOOPeTar0T Takye 1ieJiu U 3aJjauu, Kak:

ajiarralusi 00yJaroIuxcsl K yC/IOBUSM JAWHAMUYHO pa3BUBAIOIIErocsi MHpa,
dbopMHUpOBaHHWEe  UHTE/IEKTyaJlbHO  pa3BUTOM  JIMUHOCTH, TOTOBOM K
camMo00pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSTeJTbHOMY TIPDUHSITHIO TPaMOTHBIX
pellleHnl B KOHKPETHBIX )KU3HEHHBIX CUTyalldsX, CBSI3aHHBIX C BellleCTBaMU U HUX
TIpUMeHeHUEeM;

dopmMupoBaHre y 0OOyuarol[uXCs K/IOUEBbIX HAaBBIKOB  (K/IFOUEBBIX
KOMITeTeHLIMK), HMMEKIUX YHHBepCajbHOEe 3HaueHue [/l pa3/IMYHbIX BHU/IOB
JesiTe/IbHOCTU: pellieHus1 pobieM, TIOMCKa, aHa/M3a U 00paboTku MHbOpMaIWH,
HeoOXOAUMBIX [ijis TpUoOpeTeHUs] OIfbITa [esATebHOCTH, KOTopasi 3aHMMaeT
Ba)KHOE MeCTO B TI0O3HAaHWM XHWMWUM, a TakKkKe [Jigd OLEHKHM C T03ULUU
9KOJIOTMUeCKOW 0e30MacHOCTU XapakTepa BWSHUS BeIeCTB U XUMHUECKUX
TIPOLIECCOB Ha OpraHu3M uejioBeKa Y IIPUPOJHYIO Cpefy;



pa3BUTHE TI03HaBaTebHBIX WHTEPECOB, WHTEJ/IEKTYalbHBIX W TBOPUECKUX
criocobHOCTel 00yuaroIuXcs: ClIoCOOHOCTA CaMOCTOSITeTbHO MPUOOpeTaTh HOBbIE
3HaHUS 110 XMUMUU B COOTBETCTBUU C KU3HEHHBIMU MOTPeOHOCTSMU, UCII0J/Ib30BaTh
coBpeMeHHbIe MH(OPMAIIMOHHBIE TEXHOJIOTHH I TIOMCKAa W aHa/ri3a yueOHOU U
HayYHO-TIONY/ISIPHON MH(POPMAaI[Ui XUMHUUIEeCKOT'0 CO/IeP>KaHus;

dbopMrpoBaHe U pa3BUTHE Y 00yJarOIMXCs aCCOI[MaTUBHOTO U JIOTHYECKOT'O
MBIIILJIeHHsI, HaOMoAaTeTbHOCTH, COOPaHHOCTH, aKKYPAaTHOCTH, KOTOPbIe 0COOEHHO
HeoOXOJUMBI, B UaCTHOCTH, TPH IJIAHUPOBAaHWU U TIPOBEJEHUH XUMHUECKOI'O
9KCTIepUMEHTA;

BOCTIIMTaHWe Y OOyuaronmxcsa yOeXXAEHHOCTM B  T'yMaHHCTUYECKOM
HaTpaB/IeHHOCTA XUMUH, €€ Ba)KHOM POJM B pellieHnH TJi00anbHBIX ITpoOieM
PaLMOHALHOTO TIPUPO/IOTIO/E30BaHMS, TIOTIO/THEHNsI SHEPreTHYeCKUX PecypCcoB U
COXpaHeHHUs TIPUPO/JHOTO PaBHOBECUs, OCO3HaHHs HeoOXOAUMOCTH Oepe>KHOTo
OTHOIIIEHHSI K TIPUPOJle M CBOEMY 3/I0pPOBbIO, a TaK)Ke IIPUOOpPeTeHHs OITbITa
WCTIO/Tb30BaHUsI TIOTyUeHHbIX 3HAHWUM [yId TIPUHSATHS T'DAMOTHBIX peIlleHUud B
CUTYyaI[USIX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMH.

B yuebGHOM 11aHe cpeaHero oOiero obpa3oBaHUs TpeaMeT «XUMUS»
0a30BOr0 YpOBHSI BXOZMT B COCTaB IpeAMeTHOM 00/acTi «EcTecTBeHHO-HayuYHbIe
TIpeMEeThI».

OOb11jee YKC/I0 YaCOB, OTBeAEHHBIX /I/IS1 U3yUeHUs XUMHUH, Ha 6a30BOM ypOBHe
cpenHero obirero obpa3oBaHus, coctasisgeT 68 uacos: B 10 kmacce — 34 yaca (1
yac B Hefient0), B 11 knacce — 34 yaca (1 yac B Hefie/io).



COJEPXAHUE OBYUEHUSA
10 K/TACC
OPT'TAHNYECKASA XMUA

TeopeTnyeckyre 0CHOBBI OPraHMUYeCKON XMMHHU

[IpegmeT opraHAuYeCcKOM XWMHUU: eé BO3HUKHOBEHHE, Pa3BUTHE M 3HAUEHUE B
TOTyUeHUU HOBBIX BeIeCTB W MaTepuasioB. Teopusi CTPOEHHsS OpPraHUYeCKUX
coenuHeHui A. M. ByTnepoBa, eé ocHOBHbIe 110/10)KeHus1. CTPYKTYpHbIe (POPMYJIbI
OpraHvuyecKux BellecTB. ['oMosnorus, wusoMepus. XuMHUYeckKass CBsi3b B
OpraHNYeCcKuX COeJMHEHUSIX — OJMHAPHbIE U KPaTHbIE CBSA3U.

[IpencraBneHre 0 KnaccudUKalMM OpraHUuecKux BelljecTB. HomeHK/aTypa
OpraHMYecKuMx COeJMHeHUW (crucTeMaTthueckas) YW TpHBUA/IbHblE Ha3BaHUS
Ba)KHEMIIIMX Mpe/ICTaBUTe/IeN K/1aCCOB OPraHUYeCKUX BeIlecTB.

OKCrepyMeHTa/lbHble MeTOZbl M3yUeHUs BeL[eCTB W WX IIpeBpallleHUi:
O3HaKoOMJ/IeHHe C obOpasllaMu OpraHMuecKWX BeleCTB M MarepyhajaMd Ha HX
OCHOBe, MO/leTUpDOBaHNe MOJIeKy/l OpraHWuUeCKWX BeIecTB, HaOmojeHHe U
OMMCaHKe JeMOHCTPALMOHHBIX OMBITOB I10 MPeBpalljeHH0 OPraHUYeCKHUX BeleCTB
TIpYU HarpeBaHuu (T/1aBjaeHue, 00yriMBaHKe U TOPeHue).

YraeBopopojbl

AJIKaHbI: COCTaB U CTPOEHHe, TOMOJIOTUUeCKWW psf. MeTaH U 3TaH —
MPOCTeHIIMe TpeJCTaBUTe/ aJKaHOB: (PU3WUeCKHMe W XUMHUYEeCKrhe CBOMCTBa
(peakuum 3amellleHUs] U TOpeHUsl), HaXOXJeHWe B TNpPUpOJe, TOJy4eHHe U
TIPUMEHEHHE.

AJIKeHBI: COCTaB U CTPOEHHe, TOMOJIOTUUECKUHN psAfl. DTUEH U TIPONUJIeH —
MPOCTeHIIe TpeJCTaBUTE/M aJKEHOB: (PU3NUeCKHe W XUMUYeCcKrhe CBOMCTBa
(peakuyMy TUAPUPOBAHUS, TaJOT€eHUPOBAHUS, THJpaTaldd, OKHUCJIeHUs U
TO/IMMepU3aLuK), MoJlyyeHre Y IpUMeHeHue.

Ankaguensl: OytamueH-1,3 u MeTwi0OytagueH-1,3: CcTpoeHUWe, Ba)KHeMUIIIHe
XUMUYeCKre CBOWCTBa (peakiusi moauMmepusauuu). [lonyueHue CHUHTETUUECKOTO
KayuyKa U pe3uHbl.

ANKUHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUSsI, TOMOJIOTUUeCKU psifi. ALleTH/IeH
— TMPOCTEeMIIUA TIpe/iCTaBUTe/Ib aJKWMHOB: COCTaB, CTpOeHuWe, (u3nMyeckue u
XUMUYEeCKHe CBOMCTBA (peakLu TMAPUPOBaHUs, rajloreHUpOBaHusl, ThjipaTalu,
rOpeHus1), MoJyueHre U TIpUMeHeHMe.

Apensl. benson: cocraB, cTpoeHue, (Qu3nuecKrue U XUMHYeECKHMe CBOMCTBA
(peakuyy rasOreHUPOBaHUS W HUTPOBAaHUsA), MOJIydyeHre U NpuMeHeHue. Tosnyon:
cocmas, cmpoeHue, c¢usuueckue U  Xumuueckue ceolicmgea  (peakyuu
24/1026HUPOBAHUS. U HUMPOBAHUs), NOJAyvYeHue U npumeHeHue. TOKCUYHOCThb



apeHOB. ['eHeTHMueckasi CBSI3b MeXAY YI/I€BOAOPOJaMH, TPUHAAJIEKALUMUA K
Pa3/IMYHBIM KJIacCam.

[IpypoiHbIe WCTOUHUKUA YTr/A€BOAOPOAOB. IIpUpOAHBIM Ta3 U TIOMyTHBIE
HedTsiHbIe Ta3bl. Hedth U eé mpoucxoxaenve. Criocobbl repepaboTku HedTH:
TeperoHKa, KpEeKWHIr (TepMMYEeCKWM, KaTaJIUTU4YeCcKui), nupoyu3. I[IpoayKTbl
repepabOTKy He(pTH, UX TIPUMEHEeHHe B MPOMBIIIIEHHOCTU U B ObITy. KaMeHHbIH
yT0Jib ¥ TIPOAYKTHI €ro repepadoTKH.

OKCrepyMeHTa/lbHble MeTOZbl U3yueHUsl Bell[eCTB U WX TIpeBpallleHUi:
O3HaKOM/IeHHWe C obpasllaMyd TIJlacTMacC, KayuyKOB M pe3WHbl, KOJUIeKLIUU
«Hedpte» ©  «¥Yronmb», MoOAeNIMpoBaHWE  MOJIEKYJl  YIJ€BOJOPOJOB U
ra/IOTeHONPOU3BO/IHBIX, TTPOBe/leHHe MPAKTUUeCKOW paboThl: MoMydyeHWe 3THIeHA
Y ¥3yUeHUe ero CBOWCTB.

PacuéTtHble 3agaum.

BbrunicsieHMss 10 ypaBHEHUIO XWMHUECKOW peakiuud (Macchl, 00BEMa,
KO/IMYeCcTBa MCXO/IHOTO BellleCTBa WM TPO/yKTa peakiuu IO W3BeCTHhIM Macce,
00BEMY, KOJIMUECTBY OIHOTO U3 UCXOAHBIX Bell[eCTB WK TIPOAYKTOB PeaKI|H).

Kucnopojcoaepxaiye opraHnuyeckye coenHeHUs!

[IpegenbHble OQHOATOMHBIE COWPTBL. MeTaHOM W 3TAHO: CTPOEHWUe,
du3nueckue W XUMHUYeCKHMe CBOWCTBa (peakUUW C AaKTMBHBIMU MeTalJlaMH,
rajioreHOBOJOpO/iaMH, TOpeHue), TIpuMeHeHue. BoJopoaHbie CBSI3U  MeXAy
MOJIeKyJlaMU CITUPTOB. [leliCTBHe MeTaHO/Ia U 3TaHOJIa Ha OpPraHr3M ue/ioBeKa.

MHoOroatoMHble  COMPTBL. JTWIEHIJIMKO/Ib W [JIMLEPUH: CTpPOEHMUe,
dbu3Mueckue W XUMHUYECKWe CBOWCTBa (B3aWMOJIEMCTBHE CO IIeJIOUHBIMU
MeTa/l/laM{, KaueCTBeHHasi peaklusi Ha MHOrOaTOMHBbIE CIUPTHI). [leliCTBHe Ha
opraHusM uesioBeka. [IprMeHeHre rULepUHa U STUIEHTIUKOJIS.

deHOM: CTpPOEHWE MOJIeKy/bl, (u3nueckue W XHMUYECKHe CBOMCTBaA.
TokcuuHOCTb (PeHosa. [IpriMeHeHne GeHOa.

Anpperunbl U KemoHbl. Dopmanbierufi, aleTanbAeruji:  CTPOeHHUe,
dbu3rMueckue U XUMHUUYECKUe CBOMCTBA (peaklUU OKUC/IEHUSI U BOCCTAHOBJ/IEHMS,
KaueCTBEHHbIE PeaKIuK), MoJlydeHue 1 IpUMeHeHue.

OfHOOCHOBHBIE TIpefleflbHbIe KapOOHOBBIE KHC/IOTBL. MypaBbHHas U
YKCyCHasi KUCJIOThb: CTpOeHUWe, (u3nueckre U XMMHUYeCKWe CBOWCTBa (CBOMCTBa,
o011ue 1S Kacca KUC/IOT, peakius 3TepuduKalyu), rmoydeHre U TIpUMeHeHue.
CreapyHOBasi U OJIeMHOBasi KUC/IOThl KakK ITPe/ICTaBUTE/NN BBICIIUX KapOOHOBBIX
KUC/I0T. Mbl/la KaK COJTM BBICIITMX KapOOHOBBIX KHUC/IOT, UX MOIOII[ee /eliCTBYe.

CnokHble 3¢Upbl KaK TMPOW3BOAHbIE KapOOHOBBIX KHCIOT. [waposu3
cnokHbIX 3¢upoB. XKupbl. 'naponus xupos. [IpruMeHeHre KUpoB. buosiornyeckas
POJIb JKUPOB.




YrneBoApl: COCTaB, KiaacCUpUKalUs  yriaeBofioB  (MOHO-, [u- U
rosicaxapusibl). ['/lF0K03a — MpocTemii MoHOCaxapu/l: 0CO0eHHOCTA CTPOeHHs
MOJeKy/bl, (U3MUecKMe U XUMHYeCKuMe CBOMCTBA (B3auMOZiEMCTBUE C
rugpokcugom Meau(Il), okvcieHre aMMHAuHBIM pacTBOpoM OKcuzaa cepebpa(l),
BOCCTaHOBJIeHWe, Opo)keHWe T/TIFOKO3bI), HaxO)KeHWe B TIPUPOJie, TpHUMeHeHHe,
buonoruueckas posb. @oTocuHTe3. @pyKTO3a KaK M30Mep IJIHOKO3bI.

Kpaxman u memironos3a Kak npupofHbie nojvMepbl. CTpoeHue Kpaxmasaa u
Le/utoio3bl.  Pu3nueckue W XHMMUUeCKHe CBOMCTBA Kpaxmana (THUApO/u3,
KaueCTBeHHasi peakijysi C U0JIOM).

OKCcrepuMeHTa/ibHble MeTOZlbl W3yueHWs BeIlleCTB M WX MpeBpallleHu:
TIpoBeJieHre, HaOJIIo/leHe W OIMMCaHue [eMOHCTPAI[MOHHBIX OIBITOB: TOpeHHe
CIIUPTOB, KaueCTBeHHble peakKlMM OJHOATOMHBIX CIUPTOB (OKWC/IEHWe 3TaHoJia
okcugoM Menu(Il)), MHOroaTOMHBIX CIHUPTOB (B3aMMOJeHCTBUe TJiMllepvHa C
rugipokcuziom Meau(1l)), anbaeruoB (OKMC/IeHHe aMMHUAaYHbIM pacTBOPOM OKCH/Ia
cepebpa(l) u rtugpokcugom Mmenu(Il), B3ammojeliCTBHE KpaxMmaia C HOJIOM),
TIpOBe/ieHNe MPaKTHUeCcKoi paboThl: CBOMCTBA pacTBOpa YKCYCHOUW KUC/IOTHI.

PacuéTHble 3agaun.

BbruncsieHuss 10 ypaBHEHUIO XWMHUECKOW peakiuud (Maccel, 00BEMa,
KO/IMYeCTBa MCXOJHOTO BellleCTBa WM TMPOJyKTa peakiuu 0 W3BeCTHbIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 MUCXO/IHBIX BEIlleCTB WX TTPO/[yKTOB PeakIivu).

A3o0Tco/iepyKallje OpraHuuyeckrie CcoeJJuHeHUsl.

AMUHOKMC/IOTHI Kak am(OoTepHble OpraHuueckue coeguHeHus. @usnueckue
Y XMMHWUYeCKHe CBOMCTBA aMHMHOKMC/OT (Ha TpuMepe riuiyHa). buonoruueckoe
3HayeHue aMUHOKUC/OT. [lenTupbI.

benky Kak MOpUpOJiHBbIE BBICOKOMOJIEKYJISIpDHbIe coefiuHeHHUs. [lepBuuHas,
BTOpDMYHAasi W TpeTUYHasi CTPYKTypa OenkoB. XuUMHUecKHe CBOMCTBa OeJIKOB:
TU/IPOJIU3, IeHaTypal[ysi, KaueCTBeHHbIe peakiiy Ha OesKu.

OKCrepyMeHTa/lbHble MeTOZbl W3yueHUs BelL[eCTB W WX TIpeBpallleHUi:
Hab/roZieHre U OMMCaHWe JIeMOHCTPAIIMOHHBIX OTBITOB: JieHaTypalys 6esKoB Mpu
HarpeBaHHWH, 1IBeTHbIE peaki[iy OeJTKOB.

BbIiCcOKOMOJ1eKy/IAPHBbIE COeJHHEeHUS

OCHOBHbIE MOHATHUS XMMUU BbBICOKOMOJIEKYJISIPHBIX COeUHEHUM: MOHOMep,
No/IMMep, CTPYKTYPHOe 3BeHO, CTeleHb MOoJMMepU3aliiu, CpeiHsIsl MOJIeKy/IsipHast
Macca. OCHOBHbIE MeTOAbl CHUHTE3a BBICOKOMOJIEKY/ISIDHBIX COeAUHEHUU —
TO/IMMepU3aLus Y TTOJIMKOH/eHCaLUs.

OKCrepyMeHTa/lbHble MeTOZbl U3yueHWs] BeleCTB U UX TIpeBpallleHUid:
o3HaKoMJ/ieHHe ¢ obpa3iiaMy MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAcC,
Kay4yyKOB.

MesxripeiMeTHBIe CBSI3U.



Peam3atiysi MeXXIpeIMETHBIX CBsi3eid TIPU U3yUeHHUH OpraHNuueCKOol XUMHUH B
10 ksacce OCyILeCTB/sSIeTCS uUepe3 UCMOIb30BaHHE KakK OOIIHUX ecTeCTBeHHO-
HAYYHBbIX TOHATHH, TaK U TIOHATHH, SIBJISIOIIMXCS CHUCTEMHBIMHU JJI1 OTAeIbHBIX
TpPeJIMETOB eCTeCTBEHHO-HAyUHOT'0 I[UK/IA.

OO61Me ecTecTBeHHO-HayUHbIe TIOHSATHS: sSIBJIeHUe, HayuHbIN (akT, rUmoresa,
3aKOH, Teopwusi, aHa/lu3, CUHTe3, Kjaccu(uKalysi, epuoJuuHOCTb, Habuo[eH e,
M3MepeHue, SKCIIePUMeHT, Mo/le/TMpOBaHHe.

du3vka: MaTepus, SHEPrusi, Macca, aToM, 3JeKTPOH, MOJIEKYJIa,
JHEPreTUUeCKUil ypOBeHb, BeIeCTBO, Tel0, O00BEM, arperaTHoe COCTOSIHUE
BeIllecTBa, (hr3nuecKre BeJTMUMHbI U eZIMHULIBI UX U3MepeHMs.

Buosiorus: KjeTka, opraHusM, Ouocdepa, oOMeH Bell[eCTB B OpraHH3Me,
dorocuHTe3, OMOJIOTUYECKM AaKTUBHbIe BelecTBa (OelKH, YTIeBOJpbl, >XHPBHI,
(dbepmeHTHI).

[eorpadusi: MuHepasbl, TOPHbIE TIOPO/bI, TIO/Ie3HbIe WCKOTaeMble, TOTLIUBO,
pecypChl.

TexHo/OTHSI: THUIEBBble TMPOJYKThI, OCHOBBI palMOHA/JILHOTO MUTAHWUS,
MOIOILI[e CPe/ICTBA, JIeKapCTBeHHbIe Y KOCMeTHUeCKHe TperiapaThl, MaTepHasbl 13
HCKYCCTBEHHBIX U CHHTETUUECKHX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHNYECKASA XNUMUSA

TeopeTHueckue 0CHOBbI XUMHHU

XUMHUUeCKUA 3jieMeHT. AToM. Sapo aroma, WM30TOMNbL.  DJIeKTPOHHAs
000/10UKa. JHepreTuyeckre ypOBHH, MOAYPOBHU. ATOMHBIe opburtanu, s-, p-, d-
y/ieMeHThl. OCOOEHHOCTH pacripefie/ieHusi 371eKTPOHOB IO opbuTansM B aTomax
3/IeMEHTOB TEePBbIX YeThIPEX MePUOI0B. DJeKTPOHHAst KOH(MUTypaLusi aTOMOB.

[Tepuoanueckuit 3akoH U [leproguueckasi cuicTeMa XMMUUECKHX 3/IEMEHTOB
O. Y. MenpeneeBa. CBsi3b MeprogrAuecKoro 3akoHa u [leproguueckor CHCTeMBI
XuMuyeckux snemeHToB [I. VI. MeHzeneeBa C COBPeMEHHOM TeOpUel CTPOEeHUs
aTOMOB. 3aKOHOMEDHOCTA W3MEHEeHUsI CBOMCTB XWUMHWYECKUX 3JIEeMEHTOB U
oOpa3yeMbIX WMU TIPOCTBIX W CJOKHBIX BeIeCTB IO TPYyIIaM W TIepHO/iaM.
3HaueHWe NepUOIUUeCKOro 3aKOHa B Pa3BUTHUU HAYKHU.

CtpoeHve BellleCTBa. XUMUUecKasi CBSI3b. Buabl XUMHUUYECKOW CBSI3U
(KOBaJieHTHasi HeToJ/IsipHasi W TIO/ISIpDHAsi, MOHHAasl, MeTa//inyeckasi). MexaHu3Mbl
oOpa3oBaHMsI KOBa/eHTHONW XUMHYeckod CBsi3u (0OMeHHBIE U JIOHOPHO-
aKLenTopHbi). BogopogHas cBsi3b. BasmeHTHOCTb. DJIEKTPOOTPHULIATE/IBHOCTb.
CreneHb okuc/ieHUs1. IOHBI: KATUOHBI U aHUOHBI.



BeljectBa MOEKY/JISSPHOITO W HEMOJIEKY/ISIPHOTO  CTPOeHHs.  3aKOH
TOCTOSTHCTBA COCTaBa BelleCTBa. UMbl KPUCTA/UIMUECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BeI[eCTB OT THIa KPUCTA/UIMUeCKOM PelIETKY.

[ToHATHEe O AMCIIEPCHBIX CUCTeMax. VICTUHHbIE M KOJUIOW/IHble PacTBOPHI.
MaccoBasi [10/151 Bell[eCTBa B paCcTBOpe.

Knaccudukanus HeOopraHnYyecKux COeJIJMHeHUH. HomenknaTtypa
HEeOpPraHWYeCcKWX BellecTB. ['eHeTMueckass CBSI3b HEOPraHWYeCKUX BeLeCTB,
TIPUHA/IJIeXKAIUX K Pa3/IMYHbIM K/1acCaM.

Xumudeckass  peakiusi.  Knaccudwukanmss  XMMUUeCKHMX — peakiud B
HEOpraHWYeCcKOM W OpraHhyeckod XWMHH. 3aKOH COXPaHeHWs MacChbl BeLeCTB,
3aKOH COXPaHeHUs Y TIpeBpalleHrs SHePryu NPy XMMHAUYeCKUX peakLysX.

CKOpOCTb peakiiy, eé 3aBUCUMOCTb OT pa3/MuHbIX (akTopoB. OOpaTHMbIe
peakiuu. XuUMHUYeCKOe paBHOBecue. @PakKTOpbl, BAUSIOLIME HA COCTOSIHUE
XyuMuyeckoro pasHoBecus. [IpuHiun Jle [lartesnbe.

OneKTponuThyeckas guccoruaniys. CumbHble U ciiabble 31ekTposuThl. Cpesa
BO/JJHBIX PaCTBOPOB BeILeCTB: KUC/asi, HeUTpasbHas, L[e/I0UHasl.

OKUCUTENTBHO-BOCCTaHOBUTE/IbHbBIE PEaKLIUH.

OKCrepuMeHTa/lbHble MeTOZbl W3YUeHWs] BeIlleCTB W WX MpeBpalleHuN:
neMoHCTpanus Tabmmiy «[leproanueckass cucTeMa XUMHUeCKUX 371eMeHToB /[1. 1.
MeHpieneeBa», M3yuyeHUe MoO7ejieli KPUCTa//TMUeCKUX DeLIETOK, HabmofeHue u
OTMcaHue JeMOHCTPALMOHHBIX U J1abopaTOPHBIX OMBbITOB (pa3/ioykeHue MepoKcuia
BOZIOPO/ia B IPUCYTCTBMM KaTaau3aropa, orpejiesieHre cpe/ibl paCTBOPOB Bell[eCTB
C TIOMOII[bI0 YHUBEpPCaJbHOTO WHAWKATOPA, peaklud HWOHHOTO oOMeHa),
TIpOBeieHHe TIPAaKTUUeCKoi paboTel «BivsiHre pa3muuHbIX (aKTOPOB Ha CKOPOCTh
XUMUUECKOU peakLin».

PacuéTtHble 3agaum.

Pacuétel 1O ypaBHEHMSIM XUMHWUECKUMX peakludid, B TOM 4YHCJIe
TePMOXUMUYECKUE PAaCUéThl, PACUéTbl C MCIIOJb30BAHMEM IIOHATHS «MacCOBast
[l0J1s1 BeLL[eCTBa».

Heoprannueckasi XuMmust

Hemertamnbl.  [lonokeHve Hemeta/sioB B [lepuoanueckod — cucrteme
xuMu4yeckux 3nemeHToB [|. . MeHjeneeBa U 0COOEHHOCTU CTPOEHUSI aTOMOB.
@du3nuecKkre CBOMCTBA HeMeTas/ulOB. AJIJIOTPOIMS HeMeTa/yIoB (Ha TMpHMepe
KUC/I0pOo/a, cephbl, hocdopa u yriaeposa).

XVMHUeCKre CBOMCTBA BaKHEMIIIMX HEMeTa/l/IOB (rajJioreHoB, Cepbl, a3oTa,
dochopa, yriepoga U KpeMHMs) U MX  COeiUHeHWW  (OKCH[OB,
KUCJIOPOACOiep KaluX KACJIOT, BOAOPOAHBIX COeIUHEHHUN).

[IprimeHeHWe Ba)KHEUILIMX HEMETA/VIOB U UX COeMHEHUN.



MeTtannel. IlonoxkeHve meTannoB B Ilepuoanueckon cUCTeMe XUMHUUECKUX
ynemeHToB 1. 1. MeHpeneeBa. OCOOEHHOCTH CTPOEHUS 37IeKTPOHHBIX 000/10UeK
aToMOB MeTas/uioB. OOiue gusnyeckre cBoiicTBa MeTa/uioB. CriaBbl MeTaslIOB.
DeKTPOXUMHUUECKUH Psifi HallPSDKeHU MeTasloB.

XyWMUYeCcKre CBOMCTBa Ba)KHEWIIIMX MeTa//IOB (HaTpWUM, KaluM, Ka/bLUH,
MarHui, aJlfOMUHUN, LIUHK, XPOM, Ke/e30, Me/lb) Y UX COeJUHEHUHU.

O61ue criocobbl MomydyeHusi MeTa/uioB. [IpuMeHeHHe MeTa/yioB B ObITY U
TeXHUKe.

OKcrepuMeHTa/lbHble MeTOZIbl W3YyueHWs] BeIleCTB M WX MpeBpalleHuN:
H3ydyeHre KOJUIeKIMHA «MeTauibl U CIUIaBbl», 00pasilloB HEMeTasuIOB, pellleHHe
9KCTIepUMEeHTabHbIX 3aZiau, HabO/iro/leHHe W OMNMCaHWe [[eMOHCTPAIJMOHHBIX U
nabopaTopHBIX OMBITOB (B3aUMOEMCTBUE THAPOKCHAA alOMUHMS C PacTBOPaMHU
KUCJIOT U 11je/ioueid, KaueCTBeHHbIe peaki[iyi Ha KaTUOHbI MEeTa/l/IOB).

PacuéTHble 3a7aun.

Pacuétbl Macchl BelljeCTBa WiId 0O0bEMa ra3oB IO U3BECTHOMY KOTUUYECTBY
Bell[eCTBa, Macce WM O00BEMY OJHOTO W3 YYaCTBYIOIMX B peaki[id BeIleCTB,
pacuéThl Macchl (00bEMa, KOJTMUECTBA BeIlleCTBa) MPOAYKTOB peaKiid, eC/Ti OZHO
13 BeleCTB UMeeT MPUMEeCH.

XUMHUS U XKU3HD

Posib xumuM B obecrieueHHH 3KOJIOTUUYeCKOM, SHepreTHyeckol W MUILeBOH
0e3011acCHOCTH, PA3BUTHH MeAUIIMHBL. [IOHSITHE O HayUHBIX METOJaX ITO3HAHUS
BeILIeCTB U XUMUYECKUX PeaKL[vH.

[MpencraBnenuss 06 OOIMMX HAy4YHBIX TIPUHLUIAX  IMPOMBIILIEHHOTO
MOJIyYeHUs] B&XKHENIIINX BelleCTB.

YesioBeK B MHpe BeljeCTB W MaTepyaoB: Ba)KHEUIIIMe CTPOUTeIbHbIe
Marepuasibl, KOHCTPYKLIMOHHbIe MaTepuajbl, KpacKu, CTeK/JO, KepaMHKa,
MaTrepuasbl [7isl 371eKTPOHUKH, HaHOMaTepuasbl, OpraHuYeckde W MHHepasbHble
yIo0peHwusl.

XvMusI U 3/10POBbe YeJIOBEeKa: TMpaBW/a MCIO0J/Ib30BaHUS JIeKapCTBEHHbBIX
TIperiapaToB, IMpaBHia 6e301acHOr0 MCIIOb30BaHUS TIPeIapaToB OLITOBOM XUMUHN
B MOBCE/THEBHOW >KU3HU.

MesxripeiMeTHbIe CBSI3U.

Peanmu3aiiusi  MeXIIpe]MeTHBIX  CBsizeli MpuU  U3yueHUM oOiel U
HeopraHu4eckor XMMuM B 11 KJjlacce OCYyIeCTB/ISIETCSI Uuepe3 UCIO/b30BaHUe KaK
OOIIMMX  eCTeCTBEHHO-HAyUHBIX IIOHATHM, TaK W TIOHATHM, SBJSIOIIUXCS
CUCTEMHBIMHU [I/Is1 OT/Ie/TbHBIX TIPeIMETOB eCTeCTBeHHO-HayUHOT'0 1[UKJIa.

OOb1ie ecTeCTBeHHO-HayuHble TIOHATHS: Hay4yHbIH (DaKT, TUIOTe3a, 3aKOH,
Teopus, aHaau3, CHHTe3, KiaccubHUKalus, T[epuoAUUYHOCTb, Hab/oIeHue,
5KCIePUMEHT, MOZIeJIMPOBaHUE, U3MepPEeHUe, SIBJIEHUeE.



du3uKa: MaTepusi, JHEPrusi, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOM, PAaJIMOaKTUBHOCTh, MOJIEKYJ/Ia, SHePreTUUeCKuil ypoBeHb, BellleCTBO, TeJso,
00BEM, arperaTHoe COCTOSIHMe BelllecTBa, (pr3nueckure BeJIMUMHBI U eIUHUL[bI UX
V3MepeHUsi, CKOPOCTb.

Bbuonorusi: KneTka, oOpraHusM, 5KOocucTeMa, Ouocdepa, Makpo- U
MHKpPO3/IeMeHTbI, BATAMUHBI, 0OMEH Bell[eCTB B OpraHU3Me.

['eorpadusi: MUHepasbl, TOPHbIE MOPO/IbI, TI0JIe3Hble MCKOIaeMble, TOTJIMBO,
pecypchl.

TexHosiOrusi: XuMHUUYecKasi POMBIIIJIEHHOCTb, MeTa/UTyprusi, Nporu3BO/CTBO
CTPOUTEJIbHBIX MAaTepUasioB, CeJIbCKOXO35IMCTBEHHOe TIPOU3BO/ICTBO, MHMILeBast
TIPOMBIIIVIEHHOCTh,  (papMalleBTUUecKasi  MPOMBIILIEHHOCTb,  TTPOU3BO/CTBO
KOCMeTHYEeCKUX TMperapaToB, ITPOU3BOACTBO KOHCTPYKLIMOHHBIX MaTepHuasoB,
3/1eKTPOHHAsI TIPOMBIIILIEHHOCTb, HAHOTEXHO/IOTUU.



I[INTAHAPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMNN
HA BA30OBOM YPOBHE CPEAHEI'O OBLIEI'O ObPA3OBAHUA

JINHHOCTHBIE PE3YJ/IbTATDbI

®I'OC COO ycraHaBnuBaeT TpebOBaHUS K pe3yjabTaTaM OCBOEHHS
o0yvaroIMMUCsS TIporpaMM  cpefHero obilero o6pa3oBaHusi (JINUHOCTHBIM,
MeTarnpeJMeTHbIM W TIpeAMeTHbIM). HayuyHo-MeTonuuecKou OCHOBOUW  [IJis
pa3pabOoTKK TIJIAHUPYEMbIX pe3ybTaTOB OCBOEHUs TIPOrpaMM CpejiHero o0iiero
00pa30BaHUs SIBJISIETCSI CUCTEMHO-/IeATeTbHOCTHBIN MOAXO0[.

B cooTBeTCTBUM C CHUCTEMHO-JeSTebHOCTHBIM IIOAXOJ0M B CTPYKType
JIMYHOCTHBIX pe3y/IbTaTOB OCBOEHHUs MpeAMeTa «XHUMUsS» Ha yPOBHE CpeJHero
ob11iero o6pa3oBaHUs Bbifie/IeHbI CJie/IyIOIIYe COCTAB/ISIOLIMe:

OCO3HaHWe OO0yYarIUMHCSI POCCHUUCKONW TPa)KJAHCKOW HWAEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/TbHOCTH U CaMOOTIPe/leJIeHUIO;

Ha/IMuHe MOTHBAL[UU K 00yUeHHIo;

Lje/ieHaripaB/ieHHOe pa3BUTHe BHYTPEHHUX yOeX/JeHH JTMUHOCTA Ha OCHOBe
K/TIOUEBBIX [JeHHOCTEM ¥ NCTOPUUECKUX TPaUIHii 6a30BOi HAYKU XUMHH;

TOTOBHOCTb U CIIOCOOHOCTb OOYYarIL[UXCs PYKOBOJACTBOBATbCS B CBOeH
JleATeJIbHOCTU LIeHHOCTHO-CMBIC/IOBBIMA yCTaHOBKAMH, TPUCYLIUMU LeJ0CTHOU
CUCTeMe XMMUUeCKOro o0pa3oBaHus;

Ha/In4yuie TIPaBOCO3HAHUS SKOJIOTUYEeCKON KYJIbTYPbl U CITIOCOOHOCTH CTaBUTh
L[e/TU U CTPOUTH >KU3HEHHbIE JIaHBbl.

JIMYHOCTHBIE pe3y/nbTaTbl OCBOEHUS MpeaMera «XUMHS» [OCTUTalOTCS B
eMHCTBe yuyeOHOM W BOCIUTATe/NbHOU [esTelbHOCTH B COOTBETCTBUU C
I'YMaHUCTAYECKUMH, COLIMOKYJIbTYPHBIMU, AYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U WJlealaMid POCCHUMCKOTO TPakJaHCKOro o0O0l1ecTBa, MPUHATHIMU B 00IL[ecTBe
HOpMaMHW Y  TpaBWlaMM  TIOBeJleHHs, CIIOCOOCTBYHOIIMMU  TpoIieccam
CaMOMO3HaHMUsl, CaMOpPa3BUTHS U HPABCTBEHHOTO CTaHOBJEHUS JIMYHOCTH
00yYaroIIMXxCsl.

JINYHOCTHBIE pe3y/nbTaTbl OCBOEHUS TIpeAMeTa «XHUMHSD»  OTPaKaroT
chOpMUPOBAHHOCTL OMbITa T103HABATE/JbHOM W TIPAKTUYECKON JesiTelbHOCTH
o0yuaroluxcs Mo peaav3aliy TIPUHATHIX B 00IIeCTBe LIeHHOCTel, B TOM YKCJ/ie B
YyacTu:

1) rpa)xiaHCKOr0 BOCTIMTAHUSA:

0CO3HaHUs1 00YYalOIIMMHUCS CBOMX KOHCTUTYL[MOHHBIX MpaB U 00s13aHHOCTEH,
YBa)KeHUsI K 3aKOHY Y TIPaBOIOPSIKY;

MpeJiCTaB/eHUs] O COLMA/JbHBIX HOPMaxX W TpaBWIaX MeXJIUYHOCTHBIX
OTHOLLIEHUU B KOJIJIEKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [IeATeTbHOCTH TIPH CO3[aHUM
y4eOHBbIX TPOEKTOB, pellleHHH y4eOHBIX M TT03HaBaTe/bHBIX 3a7iad, BLITIOJTHEHUU
XUMHUUYECKHX SKCTIePUMEHTOB;

CIIOCOOHOCTH TIOHWUMAaTh W TIPUHUMATh MOTHBBI, HaMEpPEHHs, JIOTHKY U
apryMeHThI IPYTHX TIPYU aHa/In3e pa3/IMYHbIX BUJIOB YueOHOM /esaTeTbHOCTH;

2) NIaTPHOTHYECKOT'0 BOCIIMTAHUA:

[[EHHOCTHOTO OTHOILIEHWUSI K WCTOPUYECKOMY W HAyuyHOMY Hac/eauro
OTeUeCTBeHHOU XUMHHU;

yBa)XKeHUsT K TIPOIIeCCY TBOpUYeCTBAa B 00/1aCTM TEOPUM U IPAKTUUECKOIrO
TIPUMEHeHHsT XMMHH, OCO3HAHWs TOTO, UTO JOCTV)KEHHWsS HayKH eCTb pe3y/bTar
JNUTMTE/IbHBIX ~ HAO/TIO/IeHnid, KPOMOT/IUBLIX  SKCIIePUMEHTA/bHBIX  ITOHCKOB,
TIOCTOSTHHOT'O TPY/la YYEHBIX U IMPAKTUKOB,;

WHTepeca W TI03HaBaTe/bHBIX MOTHBOB B TIOJIyYeHHH U TIOCeAYIOIIEM
aHa/iM3e UHGOPMAIUKM O TIepeIoBbIX JAOCTH)KEHUSX COBPEMEHHOM OTeueCTBEeHHOMU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTIOBe/IeHNSI;

CIIOCOOHOCTH OIIeHWBAThb CUTYAl[H, CBSI3aHHBIE C XUMUUECKUMH SIBJIEHUSIMU,
¥ TIPUHMMATh OCO3HAHHbIE DellleHWs,, OPUEHTUPYSCh Ha MOpa/IbHO-HPaBCTBEHHbBIE
HOPMBI ¥ [JeHHOCTH;

TOTOBHOCTH OI|€HHWBaTh CBOE TIOBeJleHHWe W TIOCTYIIKM CBOWX TOBApHIIeN C
MO3WIIMM HPaBCTBEHHBIX W TIPaBOBBIX HOPM M OCO3HaHWE TIOC/IEACTBHM 3THX
TIOCTYTIKOB;

4) ¢hopMupoBaHus KyJIbTYPHI 3[I0POBbsI:

TOHUMaHUsI 1leHHOCTel 370poBoro U Oe3oracHoro o6pasza >KM3HH,
HeoOXOMMOCTH OTBETCTBEHHOT'O OTHOIEHUsS K COOCTBEHHOMY (PH3WUeCKOMY U
TICUXUYECKOMY 3/I0POBBIO;

cobmofeHust TIpaBua 0Oe30ImacHOro oOpallieHHs C BeIecTBaMd B OBITY,
TOBCEeJHEBHOM YKHU3HU U B TPYA0BOU JeATEIbHOCTH;

MOHWMAaHUSA I1[€HHOCTH TIPaBW/ HWHAWBHIYa/JIbHOTO M  KOJUIEKTHBHOI'O
6e3011aCcHOTO MMOBeJIeHNS B CUTYaIUsIX, YIPOXKAIOIIUX 3/I0POBBI0 U KU3HU JTFOZIEH;

OCO3HAHMS TIOC/Ie[ICTBUN 1 HETIPUATHS BPeAHBIX ITPUBBLIUEK (yIIOTpeOIeHus
aJIKOT0J1s1, HADKOTHKOB, KYpeHUs);

5) TPYAOBOr0 BOCIIUTAHUA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-MCC/ieZloBaTeTbCKOM
JesTeNIbHOCTH, OOIIeCTBEHHO II0/Ie3HOH, TBOPUECKOW U JPYrUX BHAAX
JesITe/IbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyuaCcTHe B pelleHUuH TPakKTUYeCcKUX 3afau
ColLlMasbHOM HarpaB/IeHHOCTH (B paMKax CBOEro KJjacca, ITKOJIbI);



MHTepeca K MPaKTUYeCKOMY H3y4eHHUI0 Tpodeccrii pa3IMuHOro pofa, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUsI TTpeIMeTHBIX 3HAaHUH 110 XUMUU;

yBa)KeHUs K TPYAY, JIOASAM TPyJa U pe3y/bTaTaM TPY/OBOU [1esiTe/IbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBbIOODY WH/AWBU/ya/IbHOM TpaeKTOPUU
obpa3oBanus, Oyayieidi mpodeccud U peanu3aldd COOCTBEHHBIX >KU3HEHHBIX
TUIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTeNM K XMMUW, UHTEPECOB U
notrpeGHOCTel 00111eCTBa;

6) 3K0/I0rHYeCcKOro BOCIIUTAHUS:

9KOJIOTMUECKH 1]e/1eCO00pa3HOro OTHOIIEHUs K TPUPOJie, KaK HCTOUHUKY
CyIIleCTBOBaHUs YKU3HU Ha 3eMJie;

MOHUMaHHWs TJI006abHOTO XapakTepa 3KOJIOTHYeCKUX TIpo0sieM, BIMSHUS
9KOHOMUYeCKHX TIPOL[eCCOB Ha COCTOSTHUE MPUPOAHOM U COL[MabHOMN Cpe/ibl;

0CO3HaHUS HEeOOXOJUMOCTH WCIIO/Ib30BaHUS AOCTYDKEHUM XUMUHM ISt
pellieHsi BOTIPOCOB paljOHa/IbHOTO TIPUPO/I0TI0/Ib30BaHMS;

AaKTUBHOTO HEMNpUSTHS [JEeMCTBUM, TIPUHOCSIIMX Bpell OKpYy’Karolleu
TIPUPOJTHOM CpeZie, YMeHUsI TIPOTHO3MPOBaTh HeOIarornpusiTHbIe SKOJ0rMuecKue
TI0C/IeICTBYS TTPeATIPUHUMAEMBIX JIeHCTBUI U MTPeI0TBPALaTh UX;

Ha/IM4Usl Pa3BUTOTO KOJIOTUUECKOTO MBIIIUIEHUS], IKOJIOTHUeCKON KY/IbTYPHI,
OTIbITA JesITeIbHOCTH 9K0JIOTUUeCKOH HarpaBJ/IeHHOCTH, yMeHUsI
PYKOBOZICTBOBaTbCSl UMM B TIO3HABaTe/JbHOW, KOMMYHHUKAaTUBHOW U COLIMAIBHOU
NIPAKTHKEe, CIIOCOOHOCTH W YMEHUs AaKTHBHO IIPOTHUBOCTOSTH  H/I€0JIOTUN
xeMogobuy;

7) leHHOCTH HAayYHOr0 MO3HAHUSA:

cchOpMHUPOBAaHHOCTY MHPOBO33DEHHUs], COOTBETCTBYIOIIET0 COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U 0011[eCTBeHHOM TIPaKTUKWY;

MOHUMaHUsA CITeUDUKA XMMHUM KaK HayKH, OCO3HaHWS €€ poMu B
¢dbopMHpOBaHMY PALMOHATBHOTO HAyUHOT'O MBbIIIIeHHs], CO3/IaHUM 1[eJIOCTHOTO
TIpe/iCTaB/IeHUst 00 OKpYy’KarolljeM MHUpe KaK O eJUHCTBe TIPUPO/bI U Ue/OBeKa, B
MO3HAHUM TIPUPO/JHBIX 3aKOHOMEPHOCTeW U pellleHWd TMpo0eM CoXpaHeHHs
TIPUPOZIHOTO PaBHOBECHSI;

yOeXXJEHHOCTM B  0COOOW  3HAUMMOCTH XWMHUM [ijII  COBpeMeHHOM
I[UBUAM3AI[MM: B €€ TyMaHHUCTMUeCKOW HamnpaB/eHHOCTH W BaKHOW pOJM B
CO37IaHUM HOBOM 0a3bl MaTepyabHOM KYJ/IbTYPhI, PellleHuH T/I00a/TbHBIX MMpobieM
YCTOMUMBOT'O Pa3BUTHS Ue/IOBeUeCTBAa — ChIPhEBOM, SHEPreTUUeCKOH, MUIIeBON U
9KOJIOTMUeCKO 0e30MacHOCTH, B Pa3BUTHU MeWLMHBI, 00ecrieueHUd YCJIOBUM
YCIELIHOTO TpyJa ¥ 93KOJOTHYeCKHM KOM(OPTHON J>KU3HM KaKJOro ujeHa
o0I111eCTBa;

eCTeCTBeHHO-HayUHOW TPaMOTHOCTH: T[IOHMMAaHHUSl CYIIHOCTA METOZOB
TO3HaHUSI, UCTIONb3YeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTU WCII0/Ib30BaTh



ToJTyyaeMble 3HaHUS /IS aHa/M3a U 0ObsiCHeHUs SIBJIeHHWH OKPYyKatoIllero Mupa u
TIPOUCXOASAIINX B HEM M3MeHeHUM, yMeHUs [leflaTb 000CHOBaHHbIe 3aK/THOUeHUsT Ha
OCHOBe HAyuHbIX (AKTOB U HMEIOU[UMXCA [aHHBIX C 1ieJIbl0  TIOayuYeHUst
JI0OCTOBEPHBIX BBIBO/IOB;

CIOCOOHOCTU CAMOCTOSITe/TbHO HKCII0/Ib30BaTh XWMUYeCKUe 3HaHUsl JJis
peliieHuyst TIPO6JieM B peasibHbIX KU3HEHHbIX CUTYaLUsX;

WHTepeca K TTI03HAaHWIO U UCC/Ie/IoBaTe/IbCKON JiesITeTbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTM K  HerpepbiBHOMY  00pa3oBaHUI0 U
camM0o00pa30BaHui0, K AaKTUBHOMY TIOJIyUeHUIO HOBBIX 3HAHHWN TI0 XUMUU B
COOTBETCTBUM C )KU3HEHHBIMU TIOTPeOHOCTSIMU;

HWHTepeca K 0C0OeHHOCTSIM Tpy/ia B pa3/WuHbIX cdepax npodeccuoHaTbHON
JesiTe/TbHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATBI

MertarnpegMeTHbIe pe3y/bTaThl OCBOEHMs yueOHOTO rpeaMeTa «XUMHs» Ha
ypOBHe cpefiHero o0iijero 06pa3oBaHMs BK/TIOUAIOT:

3HauMMble i1 (OPMHPOBAHMS  MHPOBO33DEHHST  OOYyUarol[HUXCs
MEXIUCIUTIIMHAPHBIE (MEXXITpeZIMeTHbIe) OOIjeHayuHble TIOHSTHS, OTpakaroIlue
I[e/IOCTHOCTb HAayUYHOM KapTHHbI MHpa U CIEIUPUKY METOZAOB IT03HAHMS,
WCTIO/Tb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIleCTBO, SHEPIHs, sIBJIEHUE,
TIPOI[eCC, CUCTeMa, HayUHbIM (aKT, MPUHIUII, TUIIOTe3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UCC/ieloBaHNe, HaOM0ieHre, U3MepeHre, SKCIIePUMEeHT U IpYTHe);

yHUBepcabHble yueOHbIe AelicTBUsI (MTO3HaBaTe/bHbIE, KOMMYHUKATUBHBIE,

perysiTUBHbIE), obecmieurBaroIIyie dhopmupoBaHue GyHKLMOHATBHOU
I'PaMOTHOCTH U COLIMA/TbHOM KOMITeTEeHI[MM 00yUaroInxcs;
CIOCOOHOCTh 00yyJaroLuXCst VICIT0JIb30BaTh OCBOEHHbIe

MEXIUCIUTIIMHApHBbIe, MUPOBO33PeHUeCKHe 3HAHWS W yHUBepCajbHble yueOHbIe
JIeUCTBUS B IMO3HABaTe/IbHOU U COL[MA/IbHOM TTPaKTHKe.

MeTtanpeMeTHble pe3y/abTaTbl OTpPa)KalrOT OBJaJleHUe YHHBepCaJlbHbIMU
yueOHBIMHA  TI03HaBaTe/bHBIMA, KOMMYHUKATUBHBIMH W  PeTy/ISATUBHBIMU
JeICTBUSIMM.

OgafieHue YHHBepCa/IbHbIMH yueOHbIMU Nno3HaBaTe/IbHbIMHU
AeMCTBUSIMH:

1) 0a3zoBbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSITE/IbHO ~ (DOpMYyJ/IMpOBaTh M aKTyaJu3upoBaTtb  mpobiemy,
BCeCTOPOHHEe eé pacCMaTpUBaTh;

orpeJieNsaTh 1ieM JAesSTeNbHOCTH, 3ajJiaBasi MapaMeTpbl W KPUTEPUM UX
JIOCTHYKEHHsI, COOTHOCUTb Pe3y/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/IeHHbIMU LIe/ISIMU;

WCII0/Tb30BaTh MPU OCBOEHUM 3HAHWUW TIPUEMBI JIOTUYECKOTO MBIIIIEHUST —
BbIJIe/ISITh XapaKTepHble TIPU3HAKWA TOHSTUW M YCTaHABIMBAaTh WX B3aWMOCBS3b,



HCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHATHS A1 00BsSICHEHUS OT/e/bHBIX (PAKTOB U
SIBJIEHUI;

BbIOMpaTh OCHOBAaHWS W KPUTEPUM [/ KIaCCU(PUKAI[UM BEIIeCTB U
XMMMWYECKUX peakIui;

yCTaHaB/IMBaTh MPUUMHHO-C/IEJCTBEHHbIE CBSI3U MEXAY U3ydyaeMbIMHU
SIBJIEHUSIMU;

CTPOUTH JIOTUUECKHE PacCy>XAeHusi (UHAYKTUBHbIe, [eJyKTUBHbIE, IO
aHaJIOTuM), BbISB/IATh 3aKOHOMEPDHOCTH W TIPOTUBOpPEUMsI B pacCMaTpUBAaeMbIX
sIBJIEHUSIX, (DOPMYJ/TMPOBATh BLIBO/IbI U 3aK/TFOUEHHUSI;

TIPUMEHSITh B Mpoliecce MO3HAaHUS, UCIOIb3yeMble B XUMHUU CUMBOJIMUYECKUE
(3HaKOBBIE) MO/Ie/H, PeoOpa30BbIBaTh MOJIE/IbHBIE TTPE/ICTABIEHUS — XUMHUUECKHM
3HaK (CUMBOJI) ?3jleMeHTa, XuMmudeckas ¢Gopmysia, ypaBHeHHE XUMHUUYeCKOU
peakiuy — TIpU pellleHWM yueOHBIX T103HaBaTebHBIX W TPaKTUUeCKUX 3ajiady,
TIPUMEHSITh Ha3BaHHbIe MO/ie/IbHbIe Mpe/ICTaB/eHuUs [J1s1 BbISIBJIEHUs] XapaKTePHBIX
TIPM3HAKOB U3y4aeMbIX BEIeCTB U XUMAUECKUX PeaKLni.

2) 6a3oBbIe HCC/IeJ0BaTe/IbCKHE IeHCTBHS:

B/JIaZileTh OCHOBaMH METO/I0B HAayUHOTO MO3HAHUSI BELIeCTB U XUMUYECKUX
peakiuii;

(dhopMyIUpOBaTh 1|e/IM Y 3aaUu UCC/IeJ0BaHusl, UCM0JIb30BaTh MOCTAB/IEHHBIE
U CaMOCTOSITe/TIbHO C(OpPMYJ/IMpOBaHHbIE BOIPOCHl B KaueCcTBe WHCTPYMEHTa
MO03HaHWsI U OCHOBBI Ziyig (POPMUPOBAaHUS TUIOTE3bI MO TMPOBEPKEe MPaBWIbHOCTH
BbICKAa3bIBAEMbIX CYKJEHUM;

B/IaJIeTb HAaBbIKAMU CAMOCTOSATEJBHOTO TIJIAHUPOBAaHUS U  TPOBEJIEHUS
yUeHHYeCKHUX JKCIIePUMEHTOB, COBEPIIIEHCTBOBATh yMeHUsI HalO/r0/laTh 3a XO[0M
rpoliecca, CaMOCTOSITE/IbHO TIPOTHO3UPOBaTh €ro pe3y/bTaT, (OpMyIMpOBaTh
0000111eH1sT ¥ BLIBO/IbI OTHOCHUTETHLHO I0CTOBEPHOCTH pe3y/bTaTOB MCC/Ie/JOBaHuS,
COCTaB/IATH 000CHOBaHHBIM OTUET O TIPOJie/laHHOM paboTe;

nmpuoOpeTaTh OMBIT yUYEHWUECKOM WCC/IeZIOBaTeIbCKOM M TIPOeKTHOMU
JesiTe/IbHOCTU, TIPOSIB/IATE CITIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITe/TbHOMY
MOMCKY METO/OB pellleHus] MNpPaKTAYeCKUX 3a/lau, IPUMEHEHUI0 pPa3/InYHbIX
MEeTO/|0B TTIO3HAHMUSI.

3) pabora c uadopmaiuei:

OPHEHTHPOBAaTbCSI B pa3/lMYHbIX HCTOYHUKax HHQopMaluu (Hay4yHo-
TONyJ/ISIpHasi JIuTepaTypa XWUMHYECKOTO COJiep)KaHUsl, CIIpaBOUHbIe T10Co0us,
pecypcbl VIHTepHeTa), aHaIM3UPOBaTh MH(OPMALIUIO0 Pa3/IMUHBbIX BUIOB U (POPM
Tipe/iCTaBJ/IeHuUS], KPUTHUYECKU OLIeHUBaTh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYUBOCTb;



¢bopMy/IMpoBaTh 3arpochl U MPUMEHATb Pa3/UuyHble METOJbI TIPU MOUCKE U
orbope wuHbOpPMarMK, HeOOXOAWMMOW /i BBINOJHEHUS YueOHBIX 3azau
OIlpeie/IEHHOI0 TUIIA,

npuobpeTaTh OMBIT HCI0/Ib30BaHUsI WH(GOPMAaLMOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTUW Y Pa3/IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITE/ILHO ~ BbIOMpaTh  ONTUMAarbHYyI0  (OpPMy  Tpe/CTaBIeHUs
vHdopmaruu (cxeMbl, rpadyKH, JUarpaMMbl, TaOJULbI, pUCYHKU U APYTHE);

WCTO/b30BaTh HayuHbIM f3bIK B KayecTBe CpeZAcCTBa TMpu pabote cC
XUMUYECKOM UWH(pOpMaLen: TIPUMEHSATh MeXIpeAMeTHble ((usuyeckre U
MaTeMaTHuecKre) 3HaK1 U CUMBOJIbI, (hopMyJibl, abOpeBHUaTypbl, HOMEHK/IATYPY;

WCTIO/Tb30BaTh W TIpeoOpa3oBbiBaTh 3HAKOBO-CUMBOJIMYECKHE CpeZiCTBa
Har/siIHOCTH.

OBJjlafieHHe YHUBepCa/TbHbIMI KOMMYHUKAaTUBHBIMU AeHCTBUSIMM:

3a/laBaTh BOTPOCHI TI0 CYIIECTBY 00CY»K/jaeMOl TeMbl B XO/ie AUajiora u/uim
JUCKYCCHHW, BbICKa3blBaTb e, (HOpMYJHMpOBaTb CBOU  TPE/JIO’KEHUS
OTHOCHUTE/LHO BBINTOJTHEHUSI TIPe/I/I0’KeHHOM 3a/jauy;

BBICTYMATh C TMpe3eHTal[Mel pe3y/bTaTOB IO3HAaBaTeIbHOW JesiTebHOCTH,
T0JTyUeHHBIX CaMOCTOSITe/IbHO W1 COBMECTHO CO CBePCTHUKaMU TIPU BbITIOJTHEHUU
XUMUYECKOTO 3KCIepUMeHTa, TIPaKTUYecKod paboThl 10 MCC/Ie[JOBaHUIO CBOMCTB
M3y4aeMbIX Bell[eCTB, peanu3aliii yueOHOTo TpoeKTa U (hOpMyIMpPOBaTh BBIBOJBI
10 pe3y/bTaTaM MPOBEeAEHHBIX WCC/IeJOBaHUM IMyTEM COTrJIaCOBAHUS TO3ULIUA B
xoJie 06cykaeHuss 1 00MeHa MHEHUSIMMU.

OBJj1afieHHe YHUBEPCA/IbHBIMHU PeryisTHBHbIMH /IeUCTBUAMM:

CaMOCTOSITeJTbHO TIJIAHUPOBAaTb M OCYILECTB/SATb CBOK [03HABaTeIbHYIO
JesiTeNIbHOCTb, Ofpefiesisia e€ Leaud M 3aJaud, KOHTPOJMPOBaTb U TI0 Mepe
HeOOXOUMOCTH KOPPEeKTUPOBaTh IIpejjlaraeMblii ajJropuT™M JeUCTBUM Tipu
BBITTOJIHEHUM Y4eOHBIX W UCC/IeloBaTebCKUX 3a/jau, BbIOMpaTh Haubosee
3¢ heKTUBHBIM CM0CcOO MX pellleHHsT C Y4YETOM TI0/iyueHHs] HOBBIX 3HAHUU O
Bell[eCTBaX U XUMUUECKUX PeakLUsX;

OCYILIeCTB/ISITh CAMOKOHTPOJIb CBOEM /leTe/TbHOCTH Ha OCHOBe CaMOaHasv3a
Y CaMOOLIeHKH.

INPEJMETHBIE PE3YJ/IbTATbBI

10 K/TACC

[IpeameTHble  pe3y/sbTaTbl OCBOeHUs Kypca «OpraHuyeckas XAMUSI»
OTPa’karoT:

chOpMMPOBAaHHOCTb  TIPe/ICTaBJIEeHUM O  XMMHUUYECKOW  COCTaBJIsIOLLeN
eCTeCTBeHHO-HAYUHOM KapTWHbI MWpa, PO XWMHUUA B TI03HAHWU SIBJIEHUU



NpUupo/ibl, B  (OPMHUPDOBAHWUU MBIIIEHUS] W KyJAbTYpbl ~JIMUYHOCTH, €€
(byHKI[MOHATBLHOM IPaMOTHOCTH, HeOOXOAUMOI# /1Jisl PellleHus TIPaKTUUeCKUX 3aziau
M 9KOJIOTMUYeCKM 0O0CHOBAHHOTO OTHOLLIEHUSI K CBOEMY 3/I0POBbIO U TPHUPOJHOM
cpeze;

B/IaJleHhe  CUCTeMOM  XMMUUeCKHMX  3HaHWW, KOTopas  BK/IIOYaerT:
OCHOBOIIOJ/IArarolye TMOHATUS (XWUMHUYEeCKHMM 37eMEeHT, aTOM, 3JIeKTPOHHas
000/10UKa aToMa, MOJIeKyJ1a, BaJIeHTHOCTh, 3JIEKTPOOTPULIATeTbHOCTh, XMMHUeCKast
CBsI3b, CTPYKTypHas (opmysa (pa3BépHyTas M COKpAllEHHAas), MOJib, MOJISIpHast
Macca, MOJISIpHBbIA 00BEM, YTr/epoJHbIM CKesleT, (yHKLUMOHa/lbHAs TpYIa,
pajivKai, U30Mepusi, U30Mepbl, TOMOJIOTUUECKUN Psifi, TOMOJIOTH, YIJIEBOJOPO/PBI,
KUCJIOPOZ, U a30TCojepXKalue COeJIUHEHUs, MOHOMep, MOJMMep, CTPYKTYpHOe
3BEHO, BbICOKOMOJIEKYJISIDHbIE COeMHEHUSI); TEOPUU U 3aKOHBI (TeOpUsi CTPOEHUs
opraHnyeckux BemlectB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BeLEeCTB);
3aKOHOMEpPHOCTH, CUMBOJIMYECKUN $3bIK XWMWW; MHPOBO33pEHYECKHEe 3HaHWs,
JieXxaliye B OCHOBE TMOHMMAaHWS NPUYUHHOCTM M CHUCTEMHOCTH XUMWUYECKUX
sIBJIeHUW, (PAKTO/JIOrTMUecKue CBeJeHUsi O CBOMCTBax, COCTaBe, MOJYyUYe€HUHU U
6e30MacHOM KCI0/Ib30BaHWM Ba)KHEWIIIMX OpPraHWYecKuxX BelecTB B ObITY U
MIPaKTUYECKOM esTeIbHOCTH Ye/I0BeKa;

chOpMUPOBAHHOCThL YMEHUU BBISIB/IATb XapaKTepHble MPU3HAKU TIOHSITHH,
yCTaHaB/IMBaTh UX B3aMMOCBSI3b, WCIOJIb30BaTh COOTBETCTBYIOLME TIOHATHS MPU
OMKUCAHUM COCTaBa, CTPOEHHS U MpeBpallleHU OpraHiuecKux CoeIMHeHUH;

Cc(OPMUPOBAHHOCTb YMEHUU HCIIO/Ib30BaTh XUMHYECKYH) CUMBOJIUKY [JIs1
COCTaB/I€eHUS MOJIEKY/ISIDHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKPALLEHHON)
dbopMyn oOpraHMYecKMX BelIeCTB W ypaBHEHUWM XUMHUYECKHUX peakluH,
V3rOTaB/IMBaTh MOJENIN MOJIEKY/l OpPraHWYeCcKHMX BeLeCTB [/l WUTFOCTPALUU MX
XMMHUYECKOT0 ¥ POCTPAaHCTBEHHOI'O CTPOEHMUSI;

chOpMUPOBAHHOCTh YMEHHWM YCTaHaB/MBAaTh TPUHA/JIEKHOCTh W3YUY€HHBIX
OpraHhuYeCKuX BeLIeCTB II0 HMX COCTaBy U CTPOEHUKD K ONpeeéHHOMY
KJIacCy/Tpynme coefuHeHud (yI/IeBOJOpPO/bl, KHC/IOPOZA, W a30TcoepKallye
COeJJMHeHHs], BBICOKOMOJIEKY/ISIDHbIe COeJAUHEHMs), [aBaTb KM Ha3BaHUS II0
cuctematnueckor HoMmeHksatype (IUPAC), a Takke NpUBOJWUTH TPUBHAJIbHbBIE
Ha3BaHUS OTZAENbHBbIX OpPraHWYeCKUX BeLeCTB (3TU/EH, TPOMUJIEH, aleTUJIeH,
STUIEHIIUKOJIb, TJIULIEpUH, (eHos, (opmaniblerufi, aueTaablerus, MypaBbHUHas
KU(JI0Ta, YKCYCHAsh KMC/I0Ta, OJIEMHOBAs KUC/I0Ta, CTeapuHOBasi KUCJI0Ta, I/IFOKO34,
bpykKTO3a, Kpaxmall, 11e/1/1t0/103a, TJIULYH);

chOpMUPOBAHHOCTh YMEHUsI OMpeJensaTh BUAbl XUMWUYECKOW CBSI3U B
OpraHUYeCcKuX COeJUHEeHUsIX (OguHapHbIe U KpaTHBIE);



chOpMUPOBAHHOCTh yMEHUsI TIPUMEHSTb TIOJIO)KEHUs] TeOpUU CTPOeHUst
opraHuyeckux BeirjectB A. M. ByTtiiepoBa /ijisi 00bsICHeHHsI 3aBUCHMOCTU CBOMCTB
Bel[eCTB OT UX COCTaBa M CTPOEHUST; 3aKOH COXPAaHEeHUsI MacChl BELL[eCTB;

chOpMHUPOBAaHHOCTb ~ YMEHMM  XapaKTepu30BaTb  COCTaB, CTPOEHWe,
bu3nueckue M XMMUUECKHe CBOWMCTBA TUIMMUUHBLIX TIpeJiCTaBUTeeM pa3/nyHbIX
KJIaCCOB OpraHWYecKWX BellecTB (MeTaH, 5TaH, 3TW/EH, MNPOIMWIEH, aleTWU/IeH,
Oyraguen-1,3, MetunOyTagueH-1,3, GeH30/, MeTaHOM, 3TaHOJI, STUJIEHTJIUKOJIb,
TIULIEepUH, (PeHOJ, alleTa/b/iery/l, MypaBbMHAas U YKCyCHasi KMC/IOTHI, TJIFOKO3a,
KpaxMaJl, L[|eJUIF0/103a, aMUHOYKCYCHasi KUCJIOTa), WITFOCTPUPOBATh T€HETUUECKYHO
CBSI3b MEXXJy HUMHU YpaBHEHHUSMU COOTBETCTBYIOIIUX XUMHUUYECKUX peakLUil C
WCII0/Ib30BaHMEeM CTPYKTYPHBIX (hOpMY.JI;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTepru30BaTh UCTOUHUKHU YTII€BOJOPOJHOTO
CeIpbsi  (HeTh, TIPUPOAHBIA Ta3, yroib), CHOCOOBI UX TMepepabOTKU U
MIpaKTHUeCKoe NprMeHeHHe MPOAYKTOB epepaboTKy;

chOpMUPOBAHHOCThL YMEHUW TIPOBOJUTH BBIUKCAEHUSI MO0 XWUMUUECKUM
ypaBHeHUsIM (Macchl, 00bEéMa, KOIMUeCTBAa MCXOJHOTO BellecTBa WIW TPOAYKTa
peakiid TI0 W3BeCTHBIM Macce, O00BbEMY, KOJMUECTBY OJJHOTO M3 MCXOJHBIX
Bell[eCTB WU/IU MPOJYKTOB peakiun);

chopMHUPOBAaHHOCTh yMEHWM B/afieTb CUCTEMOW 3HaHWM 00 OCHOBHBIX
MeTO/laX HayUHOrO MO3HaHUsl, UCM0JIb3yeMbIX B XMW TIPU U3yUeHUHU BeleCTB U
XUMUUECKUX siBJieHnM (HaO/roieHre, 3MepeHre, 3KCIIepUMeHT, MO/ie/IMPOBaHKe),
WCII0/Ib30BaTh CUCTEMHble XWMWUeCKWe 3HaHUs [/ TPUHSTUS pellleHud B
KOHKDETHBbIX JKW3HEHHbIX CUTyalusX, CBSI3aHHBIX C BellleCTBAMM U UX
TIpUMeHeHUEM;

cchOpMHPOBAaHHOCTh YMEHUM CO0/II0/IaTh TIpaBr/ia MOIb30BaHUSI XUMUUECKOH
rocyzioii ¥ JilabopaTopHbIM 00Opy/OBaHHEM, a TakKe TMpaBu/a oOpallieHus C
Bell[eCTBAMU B COOTBETCTBUU C WHCTPYKLMSMHU TI0 BBITIOJIHEHHIO 1ab0OpaTOpHBIX
XUMUYECKHUX OIbITOB;

c(hOpMHUPOBAaHHOCTb YMEHWM IUJIaHUPOBAaThb M BBIMIOJHATh XWUMUYECKUU
9KCriepuMeHT (TIpeBpalljeHrs OpraHnueCKUX BellleCTB MPY HarpeBaHUH, MoJyueHye
3TWIeHa W W3yueHHWe ero CBOWMCTB, KauyeCTBEHHble peakl[ud OpraHuYecKux
BeIIleCcTB, ZieHaTypalys Oe/IKOB TIDU HarpeBaHWH, LiBeTHble peakiuu OenKkoB) B
COOTBETCTBUM C TIpaBWIaMU TeXHUKU 0e30rMacHOCTH TIpU oOpailleHud C
BellleCTBAMM U 1ab0OpaTOpHBIM 000OpPyZIOBaHWEM, TIPeJCTAB/IATH Pe3yJIbTaThl
XUMHUYECKOro 3KCreprMeHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYHOIIMX
peakiyii ¥ (hOpMy/IMPOBaTh BbIBO/IbI HA OCHOBE 3TUX Pe3y/bTaTOB;

chOpMUPOBAaHHOCTh yMEHUN KPUTUUECKU aHa/IU3UPOBATh XUMHUECKYHO
vH(OpMalLMIO, TMOJy4aeMyK U3 pa3HbIX MCTOUHUKOB (CpejCcTBa MaCCOBOU
nHdopmaiuu, IHTepHeT U Apyrux);



chOpMHUPOBAaHHOCTb ~ yMeHMH  COOMIOfaTh  TpaBWia  SKOJIOTHUeCKU
1je/lecoo0pa3HoOro TIOBefieHHMss B ObITY W TPYJOBOW [leATebHOCTH B LIe/SX
COXpaHEeHUs1 CBOEro 370POBbSI U OKPY’)Kalolllel MpPUPOAHOW Cpefibl, 0CO3HABaThb
OMacCHOCTb BO3/IEUCTBHS HA >KUWBbIe OPraHU3MbI OINpeJeéHHbIX OPraHuYeCcKUX
BeIIeCTB, TIOHUMasi CMbICT TiokKa3artens [1IK, TosicHITh Ha TMpHUMepax CIoCOoOb
YMEHbIIIeHUs1 Y TpeJoTBpallleHusT WX BpPEJHOrO0 BO3JEWCTBUSI Ha OPraHusM
Yyesi0BeKa;

J7s1 00yJaroIuXxcsi ¢ OrpaHUYeHHBIMM BO3MOJKHOCTSIMU 37I0POBBSI: YMeEHUe
TIPUMEHSATb 3HaHHs 00 OCHOBHBIX [OCTYITHBIX MeTOZaX TI03HaHUs BeIeCTB U
XUMUUECKUX SIBJIEHUU;

IJIsT  C/IeNbIX W CMa0OBUASALIMX OOydarol[uXcs: yMeHWe WCI0b30BaTh
pesibe(pHO-TOUEUHYI0 CUCTeMy oOo3HaueHui JI. Bpaiins ajis 3aricu XUMUUeCKUX

dhopmy..
11 KJ/TIACC

[TpemMeTHBIE pe3yJ/bTaThl OCBOeHUs Kypca «OOImmias v HeopraHWuecKas
XUMHUS» OTPa’KakoT:

chOpMUPOBAHHOCTh ~ MpEeJCTaBAeHUN: O XUMHUECKOW COCTaBJSHOLIEN
eCTeCTBEHHO-HAYYHOU KapTUHbI MHpa, pOJA XMMWUU B TI03HAaHUU SIBJIEHUM
npupo/ibl, B (OPMUPOBAaHMMW MBIIUIEHUSI W KY/JAbTYypbl JIMUHOCTH, €€
GbyHKI[MOHATEHOM IPaMOTHOCTH, HeOOXOAUMO# /IJIsl PellleHus TIPaKTUUeCKUX 3aziau
M 9KOJIOTUUYeCKM 0O0CHOBAHHOTO OTHOILLIEHUSI K CBOEMY 3/I0POBbIO U MPHUPOJHOM
cpeze;

B/IaJleHhe  CUCTeMOM  XMMUUEeCKHMX  3HaHWK, KOTOopas  BK/IIOYaeT:
OCHOBOIIOJ/Iararoiiye TMOHSATHS (XUMUYEeCKUid 37eMeHT, aToM, K30ToMm, S-, p-, d-
3/IeKTPOHHbIE OpOWTaMM aTOMOB, HOH, MOJeKyJa, MOJib, MOJIAPHBIA OO0OBEM,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATe/IbHOCTD, CTeleHb OKUC/IeHWs, XUMUUeCcKast CBSI3b
(KOBaJsieHTHasi, MOHHAas1, MeTa/UIMuecKasi, BOAOPOAHas1), KpUCTa//InUecKasi peléTka,
TUMBl ~XUMHAYECKUX  peaklWl, pacTBOpP, SJEKTPOJUThI, HE3JIeKTPOJIUTHI,
3JIeKTPOJINTUYECKass [AUCCOLMALMs, OKUCIUTEeIb, BOCCTAHOBUTEIb, CKOPOCTb
XMMUUECKOM peakl|uM, XMMHWUeCKOoe paBHOBeCHe); TeOpUM U 3aKOHbI (Teopus
3JIEKTPOJIMTUUECKON [IUCCOLMaluM, TepuoAudeckut 3akoH [. V. MeHpgeneesa,
3aKOH COXPaHEHHUs MacChl BEIleCTB, 3aKOH COXPaHEeHUSs Y MpeBpallleHus1 SHepruu
MPU XUMHUYECKUX peaklUsX), 3aKOHOMEPHOCTHU, CUMBOJMYECKUU S3bIK XHWMWH,
MHPOBO33peHUYECKHe 3HaHHWf, Jie)Kaljue B OCHOBe TMOHMMAaHUSl TIPUYUHHOCTH U
CUCTeMHOCTU XHMMMUUECKHX SIBJIEeHUM, (PaKTOJOTUUeCKre CBelleHusI O CBOMCTBaAX,
cocTaBe, TIOJTy9eHUH ¥ 0e301TaCHOM HCII0/Ib30BaHNY BayKHEHIIINX HeOpraHU4eCKUX
BeIIeCTB B OBITY U MPaKTUUeCKOU ZiesiTe/IbHOCTU Ue/IOBeKa;



chOpMUPOBAHHOCTh YMEHUU BBISIB/IATb XapaKTepHble MNPU3HAKU TIOHSITHMH,
yCTaHaB/IMBaTh UX B3aMMOCBSI3b, WCIOJIb30BaTh COOTBETCTBYIOLIME TIOHATHS MPU
OMKUCAHUM HeOPraHUUeCKUX BelleCTB U UX MpeBpalleHu;

c(hOpMHUPOBAaHHOCTb YMEHUM MCM0JIb30BaTb XWMUUECKYH) CHUMBOJIUKY [IJisI
cocTaB/ieHHds (OpMy/a BellleCTB UM  ypPaBHEHUM XUMUUECKUX  peaki[uH,
cucteMatnueckyto HoMeHKIaTypy (IUPAC) v TpuBHasibHbIe Ha3BaHUS OTAEIbHBIX
HeOpraHUYeCKUX BellecTB (yrapHblM ra3, YIJIEKUC/IbId ra3, aMMHWakK, TraliéHas
13BeCTb, HeraiiéHasi U3BeCTh, TUTbeBasi CoZia, MUPUT U IpyTHe);

c(hOpMHUPOBAaHHOCTb YMEHUH OTpe/ie/IATh BaJIeHTHOCTb U CTeNeHb OKUCIEHUS
XUMUUECKUX 37IEMEHTOB B COEAVHEHHUSX Pa3/IMUHOr0 COCTaBa, BUJ, XUMHUUYECKOU
CBsA3U (KOBas/eHTHasi, UOHHAs, MeTa//InuecKasi, BOJOPOJiHasA) B COeUHEHUSIX, TUII
KPUCTA/JIMYECKOU PEeLISTKM KOHKDETHOTO BelllecTBa (aTOMHasi, MOJIEKYJIIpHas,
VOHHas, MeTa/l/InuecKasi), XapakTep CpeJbl B BOAHBIX PAaCTBOPaX HeOpPraHWYeCKUX
coeIMHeHUH;

chOpMUPOBAHHOCTh yMEeHUU yCTaHaB/IUBaThb TPUHA/I/IEXKHOCTh
HEeOPraHWYeCcKWX BeLIeCTB MO KX COCTaBy K OIpeAeéHHOMY KiacCy/Tpyrie
coeIMHEHWH (MPOCThbIe BelleCcTBa — MeTa/l/ibl U HeMeTasllbl, OKCU/Ibl, OCHOBaHUS,
KUCJIOThI, aM(OTepHbIe TUAPOKCUIbI, CON);

chOpMUPOBAHHOCTh YMEHUM pacKpbiBaTh CMbIC/ MepUOAAUecKoro 3akoHa [l.
. MeHieneeBa 1 IeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObICHUTETHHYIO
Y TIPOTHOCTUUECKYHO (DYHKIUY;

c(hOpMUPDOBAaHHOCTb YMEHUM XapaKTepu30BaTb 3JIEKTDOHHOE CTPOEHUe
aTOMOB XWUMHUYECKUX 3/ieMeHTOB 1-4 mepuomoB Ilepuoanueckor CUCTEMBbI
XUMUUeckux 3nemeHTOB [I. V. MeHjeneeBa, MCMO/b3ysl TOHATUS «S-, p-, d-
3JIEKTPOHHbIE opbuTanu», «3HepreTuyeckKue YPOBHW», OOBSICHSATD
3aKOHOMEPHOCTH W3MEHEeHUs] CBOMCTB XWUMHUYECKUX 3/IEMEHTOB U UX COeJUHEHUN
T0 Tepyoziam U rpymmnam I[lepuoanueckor CUCTeMbl XUMUYECKUX 3yieMeHToB 1. U.
MeHngeneeBa;

chOpMHpPOBAaHHOCTL ~ YMEHUM  XapakTepu3oBaTh (OMMChIBaThH)  0OIIHe
XMMUUECKHe CBOMCTBA HEOPraHWUeCKHMX BeIlleCTB  pa3/iMuHbIX  KJacCOoB,
MOATBEPXKAAaTh CYL[eCTBOBAaHWE TeHEeTUYEeCKOM CBSI3U MEXAYy HeopraHhuyeCKUMU
BellleCTBaMH C IMOMOLbI0 YPaBHEHUH COOTBETCTBYHOLIMX XUMUUYECKUX PeaKLuM;

c(hOpMHUPOBAaHHOCTb YMeHUsl K/IaCcCU(ULIMPOBaTh XUMHUYECKUEe peakKLuM TI0
pa3/IMUHbIM MpPU3HAaKaM (YMCIYy YW COCTaBy pearvpyrollvX BeleCcTB, TEIJIOBOMY
3¢ deKTy peakijuu, U3MEHEHHUIO CTelleHel OKWCIeHWs 3/IeMeHTOB, 00paTUMOCTH
peaklyy, yuyacTHIO0 KaTaau3aTopa);

c(hOpMHUPOBAaHHOCTb YMEHUM COCTAB/ISITh yPaBHEHWS peakldid pa3/IMuHbIX
THUIIOB, TIOJTHBIE W COKpAII|éHHbIe YPaBHEHUsI PeaKIMii HOHHOTO 0OMeHa, YUMThIBast
yCJIOBUS, TIPU KOTOPBIX 3TH PEaKLUU UAYT 40 KOHLIA;



c(OpMUPOBAHHOCTb YMEHUN TIPOBOJUTH peaKLMd, TMOATBep)KJaroIue
KaueCTBeHHbI COCTaB pa3/MYHbIX HeOpraHWYecKHWX BelecTB, paclo3HaBaTh
OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PaCTBOPaX HEOPraHUYeCKUX
BeIlleCTB;

cOpMUPOBAHHOCTb ~yMEHUM pPACKpbIBaTh  CYIIHOCTb  OKUC/IUTE/bHO-
BOCCTaHOBUTE/IbHBIX PeakLuii MOCPeCTBOM COCTaBJ/IeHUs 3/IEKTPOHHOTO OasaHca
5TUX peakluy;

c(hopMHUPOBAHHOCTh YMeHUM 0OBSCHATb 3aBUCUMOCTb CKOPOCTA XUMHUUECKOU
peakiuM OT Pa3IUyHbIX ()aKTOPOB; XapaKTep CMellleHHs XUMUUeCKOT0 PaBHOBECHUS
B 3aBUCHMOCTH OT BHeIlIHero Bo3zeicTBus (npuHuun Jle IlaTense);

chOpMUPOBAHHOCThL yYMEHHIM XapaKTepu30BaTb XUMHUeCKHe TMPOLeCChl,
JieXalllie B OCHOBe MPOMBILIJIEHHOTO TI0/IyYeHUs] CePHOM KUC/IOThI, aMMHaka, a
TakK’Ke C(OpPMHUPOBAHHOCTb TIpe/ICTaB/ieHH 00 OOIUX HayuHbIX MPUHIIAMAX U
5KOJIOTMUeCKUX TIpobieMax XUMUUeCKOTo MPOr3BO/ICTBa;

chOpMUPOBAHHOCTh yMEHUM TIPOBOJUTH BBIUMC/IEHUS] C MCI0J/Ib30BaHUEM
TIOHSITUSI «MaccoBasi [I0Jisi BellleCcTBa B pacTBOpe», OOBEMHBIX OTHOILIEHWM ra30B
TIPU XUMUYEeCKUX peaklusiX, MacChl BelllecTBa WM 00bEMa ra3oB M0 U3BECTHOMY
KOJINUeCTBY BelllecTBa, Macce Wid 00bEMY OJHOTO U3 yUaCTBYIOLIUX B peakiuu
Bell[eCTB, TeryioBoro 3¢@dekTa peakiid Ha OCHOBe 3aKOHOB COXpPaHEHHWs MacChl
Bell[eCTB, MTPeBPALLleHHs] U COXPaHeHHsI SHEePTUY;

cchOpMHPOBAaHHOCTh YMEHUM CO0/II0/IaTh TIpaBr/ia MOIb30BaHUSI XUMUUYECKON
nocyioi u JyabopaTtopHbiM 00OpyZiOBaHMEM, a TakKe IpaBWia OOpalleHusi C
Bell[eCTBAMU B COOTBETCTBUU C WHCTPYKLMSMHU TI0 BBITIOJIHEHUIO 1abopaTOpHBIX
XUMUYECKHUX OIbITOB;

c(hOpMHUPOBAaHHOCTb YMEHWM IJIaHWUPOBAaThb M BBIMIOJHATh XWUMUYECKUU
5KCMepUMeHT (pa3/io’keHre TepoKCHJa BOAOpPOZa B MPUCYTCTBUM KaTa/iv3arTopa,
orpefie/ieHWe CpeJbl PpacTBOPOB BeIIeCTB C TIOMOILLBIO  YHUBEPCATbHOTO
VHAWKATOpa, BAUSHUE Pa3/MYHbIX ()aKTOPOB Ha CKOPOCTb XMMWYECKOW peaklvy,
peakiu HMOHHOTOo OoOMeHa, KaueCTBeHHble peaki[uu Ha CyJbar-, KapboHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHWUSI, pellleHWe 3KCTepUMeHTa/IbHbIX 3ajau 1o
TeMaM «MeTta/ibl» U «HemeTannbl») B COOTBETCTBUM C TIPAaBWIaMU TeXHUKU
6e3omacHOCTH TIpU 00pallleHny C BelrjecTBaMHU M JIabopaTOpHBIM 000pyJj0BaHHEM,
TIpe/ICTaB/sITh pe3y/abTaTbl XUMHUECKOro SKCrepuMeHTa B QopMme 3arucu
ypaBHEHUM COOTBETCTBYIOI[UX peakluii U (OpMy/IUpOBaTh BbIBOJbLI Ha OCHOBE
3TUX pPe3y/bTaToB;

chOpMUPOBAHHOCTb yYMEHUN KPUTUUECKU aHaJU3UMPOBATh XUMHUUECKYHO
MH(OpMAaLMIO, TIOy4YaeMyK U3 pas3HbIX HCTOYHMKOB (CpelcTBa MacCOBOU
KOMMYHUKaIuK, IHTepHeT U ApyTrux);



chOpMHUPOBAaHHOCTb ~ yMeHMH  COOMIOfaTh  TpaBWia  SKOJIOTHUeCKU
1je/lecoo0pa3HoOro TIOBefieHHMss B ObITY W TPYJOBOW [leATebHOCTH B LIe/SX
COXpaHEeHMUs] CBOETr0 3/10POBbSl U OKPY’Karollleld TMPUPOJHOM Cpejibl, 0CO3HaBaTh
OMacCHOCThb BO3/]eMCTBUS Ha )KUBbIe OPraHW3MbI OMpe/ie/IEHHbIX BelleCcTB, IOHUMast
cmbicn TioKasarens [I/IK, MOsSiCHAT, Ha TIpUMepax CriocoObl yMeHbBIIIeHUS |
TpeZiOTBPAILleHUsI UX BPeJHOTO BO3IEMCTBUS HAa OPraHW3M YesIOBeKa;

IJisT 00yuaroIuXcs C OrpaHUYeHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI: YMEHHe
TIPUMEHSTb 3HaHHs 00 OCHOBHBIX [OCTYITHBIX MeTOZAAX TI03HaHWs BeIecTB U
XUMUUECKUX SIBJIEHUM;

ST CHeTNbIX W C/a0OBUASIIUX OO0yuYarolUXCs: yMeHHe WCI0b30BaTh
pesibeyHO-TOUeUHYI0 cucTeMy ob6o3HaueHwi JI. Bpaiins ais 3amicu XUMHUYeCKUX

dbopmy.



TEMATHNYECKOE IVNTAHUPOBAHUE
10 KJTACC

KosinuecTBo yacoB J/IeKTPOHHBIE
HaumeHoBaHMe pa3je/ioB U TeM (yudpoBbie)
Ne /1 KonrtponbsHasbie | IIpakTHueckue
NporpaMmsbI Bcero oOpa3oBaTe/IbHbIE
PadoTHI PaboTHI
pecypchl
Paspen 1. TeopeTnyeckue 0CHOBBI OPraHU4eCKOM XUMUHU
[TpeameT opranuyeckoi XuMuu. Teopusi bubmuoreka LIOK
1.1 CTPOEeHMs OPraHu4eCKUX COeJUHeHUU A. 3 https://m.edsoo.ru/7f41837c
M. bytniepoBa
Nroro no paszgeny 3
Pazpgen 2. YrieBogopoasl
bubmoreka LIOK
2.1 [TpenenbHbIe yriaeBOAOPObl — alKaHbI 2 https://m.edsoo.ru/7f41837c
HenpepenbHble yrieBogopoOAbl: aJKeHbl Bubmmorexa [IOK
2.2 pea y AOPOAL: ’ 6 1 https://m.edsoo.ru/7f41837c¢
asKaJueHsbl, aIKUHbI
bubmoreka LIOK
2.3 Apomatuyeckue yrieBoA0pO/bl 2 https://m.edsoo.ru/7f41837c
[IpypoHbIe UCTOUHUKH YII€EBOJOPOJOB U Bubmiotexa IOK
24 pHpoA Y AOPOA 3 1 https://m.edsoo.ru/7f41837c
uX riepepaboTka
Wtoro no paszeny 13

Pa3pen 3. Kuciopoacoaepikaijue opraHunyecKue CoeUuHeHMs!




bubmoreka LIOK

3.1 Criptel. deHon 3 https://m.edsoo.ru/7f41837¢
Anppervgpl. KapboHOBBIE KUC/IOTHI. Bubmorexa [IOK
3.2 7 https://m.edsoo.ru/7f41837c
CnoxkHble 3¢upbl
bubmmoreka LIOK
3.3 YrneBogbl 3 https://m.edsoo.ru/7f41837¢c
Nroro no paszgeny 13
Pa3pen 4. A3oTcoaeprkaliye opraHuyecKue CoeJUHeHus
bubmoreka IIOK
4.1 AMuHBL. AMUHOKUCIOTHL. benku 3 https://m.edsoo.ru/7f41837c
Wtoro no paszgeny 3
Paspesn 5. BbicOKOMOJIeKy/IsIpHBIe COeJUHEHUA
bubmioreka LIOK
5.1 [Tnactmaccel. Kayuyku. BosiokHa 2 https://m.edsoo.ru/7f41837c
Wtoro no paszeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




11 K/TACC

KoiunuyecrBo yacos JJIEKTPOHHBbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM (udpossbie)
Ne o/ Konrtposibabie | IIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBaTe/IbHbIe
paboThI paboTsI
pecypchbl
Pa3pen 1. TeopeTuueckue 0CHOBBI XMMHUH
CrpoeHnue aToMoB. [lepruoyueckuii 3aKOH bubmuoreka LIOK
1.1 v [leprogrueckas cucreMa XMMHAYeCKUX 3 https://m.edsoo.ru/7f41837¢
snemeHToB /1. 1. MeHgeneeBa
bubmmoreka [IOK
Crpoenue BemiecTBa. MHoroobpasue
1.2 P . P 4 https://m.edsoo.ru/7f41837c
BeLl|eCTB
bubmoreka IIOK
1.3 XUMUYeCKue peakLyu 6 1 1 https://m.edsoo.ru/7f41837¢
Wtoro no paszgeny 13
Pa3pen 2. Heoprannueckass Xumust
bubmioTeka LJOK
2.1 Mertasnibl 6 1 https://m.edsoo.ru/7f41837c
bubmmoreka LIOK
2.2 Hewmetasnibt 9 1 1 https://m.edsoo.ru/7f41837c
CBsi3b HeOPraHUUeCKUX U OPraHuueCKUX Bubnmorexa [IOK
2.3 P P 2 https://m.edsoo.ru/7f41837¢

Bell|eCTB




WNroro no paszgeny

17

Pa3zaen 3. XuMHuA U KU3Hb

Bbubmmoreka [IOK
3.1 XUMUS U )KU3Hb 4 https://m.edsoo.ru/7f41837c
Uroro nio pa3peny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34







IIOYPOYHOE IVTAHVUPOBAHUE

10 KVIACC
Ko/mmuecTBo 4yacos
Ne IInanupyemas jata | dakTuyeckas jara
Tema ypoka Konrtpoabnsie| IlpakTHueckue
n/n Bcero NPOBe/leHUsA YPOKa | IPOBejeHHs ypoKa
PadoTHI PaboTHI

[TpeameT opraHnyeckor XUMUH, eé
1 BO3HUKHOBEHUe, pasBUTHE U 1 04.09.2023
3HaueHue

Teopusi CTpOeHUsI OpraHUUeCKUX
2 coenvHenui A. M. Bytnepoga, eé 1 11.09.2023
OCHOBHBIE TI0JIOKEHHSI

IIpencraBneHue o KaaccupyKaLuu
OpraHuyYecKrX BellecTB.

3 Howmenknarypa (cucrematryeckas) u 1 12.09.2023
TPUBHAJIbHbIE Ha3BaHUS
OpraHUYeCcKHX BelleCTB

AJIKaHbI: COCTaB U CTPOEHHUeE,

4 . 1 25.09.2023
TOMOJIOTUYeCKUU psf,
MertaH ¥ 3TaH — npocTeuniIme

5) 1 02.10.2023
TIpe/iCTaBUTe/IN a/lKaHOB
AJIKeHBbI: COCTaB U CTPOEHHUeE,

6 o 1 09.10.2023
CBOMCTBa
OTWIeH U NpoNuieH — NpoCTeHIlre

7 1 16.10.2023
Trpe/iCTaBUTe/IA a/lKeHOB
[Mpaktuyeckast pabora Ne 1.

8 «ITonyueHuve 3TH/IeHa U U3yUyeHHe 1 1 23.10.2023

ero CBONUCTB»




Ankaauensl. byraguen-1,3 u
MeTunbytaguen-1,3. [TonyueHue
CHUHTeTUYeCKOro KayuyyKa v pe3uHbl

06.11.2023

10

AJNKUHBI: COCTaB M1 0COOEHHOCTH
CTPOeHMUsI, TOMOJIOTUUeCKUM psifl.
A1jeTuieH — NpoCTenInm
Tipe/ICTaBUTe/b aTKUHOB

13.11.2023

11

Berurcienus 1o YPaBHEHHIO
XAMHYeCKOH peakKuuunu

20.11.2023

12

ApeHnbl: 6€H307T ¥ TOJTYOJI.
TOKCAYHOCTH apeHoB

27.11.2023

13

I'eHeTHuecKasi CBSI3b YIJIEBOZIOPO/IOB,
TIPUHAZJIEXKAIINX K Pa3/TMUHbIM
KJ1accam

04.12.2023

14

[TpupoAHbIe UCTOUHUKU
YIJIeBO/IOPO/IOB: TIPUPOAHBIH ra3 u
MOy THBIE HePTSAHbIE Ta3bl, HePTb U
TIPO/JIYKTHI €€ repepaboTKH

11.12.2023

15

[IpypoaHBIE UCTOUHUKU
yTJ1IeBOJJ0PO/IOB: NIPUPO/HBIM ra3 u
TOTyTHBIe He(TsHbIe ra3bl, HePTh U
MIPOAYKTHI €€ rmepepadoTKu

18.12.2023

16

KonTtpospHast pabota o paszeny
«YTIIeBOAOPOABI»

25.12.2023

17

[TpesiesibHBIE OZJHOATOMHBIE CITAPTHI:
MeTaHoJI ¥ 3TaHo/1. BozfoposHas
CBSI3b

08.01.2024

18

MHoroaToMHbIe CITUPTHI:

15.01.2024

3TUJIEHIJIMKOJIb U VTN EePpHUH




19

deHoJI: CTpOEHUE MOJIEKY/TbI,
bu3nueckre U XUuMHU4ecKue
CBOMCTBa, IPUMeHeHHe

22.01.2024

20

Anbperuabl: hopmanbaeru u
aljetasibierus. ALeToH

29.01.2024

21

OaHOOCHOBHBIE TIpe/ieNTbHbIe
KapOOHOBBIE KUC/IOThI: MyPaBbUHAs
Y YKCyCHasi

05.02.2024

22

ITpakTrueckasi pabora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KUC/IOThI»

12.02.2024

23

CTeapuHOBasi ¥ OJIEMHOBAsT KUC/IOTHI,
Kak Mpe/ICTaBUTe N BBICIINX
KapOOHOBBIX KHC/IOT

19.02.2024

24

MBplsia KaK COJM BBICILIUX
KapOOHOBBIX KHCJIOT, MX MOIOIIIee
JleliCTBUe

26.02.2024

25

CnoxxHble 3¢1pbl KakK MPOM3BO/IHbIE
KapOOHOBBIX KMC/IOT. ['uiponu3
CJIOKHBIX 3()MPOB

04.03.2024

26

JKupbr: ruziponus, puMeHeHue,
Ouvonoruueckast poJib >KUPOB

11.03.2024

27

YrneBopl: cOCTaB, KjlacCU(pUKaLys.
Baxneuive npejcraBuTesNu:
IJIIOKO3a, (PpyKTO3a, caxapo3a

18.03.2024

28

Kpaxman u nenmonosa Kak
MPUPO/IHBIE MOTUMephI

01.04.2024




KonrposnbHast paboTa 1o paszeny

29 «Kucnopoacopepsxaiue 1 08.04.2024
opraHuyeckye CoeiMHeHUs»

30 AMUHBI: METU/IAMUH U aHW/IMH 1 15.04.2024
AMVHOKUCIOTBI KaK aM(oTepHble

31 OpraHvyecKve COeJMHeHUs, UX 1 22.04.2024
Ouosiornyeckoe 3HaueHue. [lenTuzpbl

3 benku kak npupozHbie 1 26.04.2024
BBICOKOMOJIEKY/ISIPHbIE COeJUHEHUSI

33 OCHOBHBIE TOHATUSL XUMUU § 1 06.05.2024
BBICOKOMOJIEKY/ISIPHBIX COe/IMHeHUIN
OCHOBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJIEKYJ/ISIDHBIX COeIMHEeHNH. 1 13.05.2024
[InacTMaccel, KayuyKu, BOJIOKHa

OBIIEE KOJIMYECTBO YACOB I10 3

[TPOI'PAMME




11 K/TACC

Tema ypoka

KosmmuecTBO yacoB

Bcero

KoHTpo/ibHbIE
paboThI

IIpakTHUueckue
padoThI

Ilnanupyemas para
NpOBe/ieHUs ypOKa

daxkTHueckan aara
NPoBe/ieHUus YpoKa

XUMHUUECKUH 371eMeHT. ATOM.
OneKTpoHHasi KOH(MUTrypaLus
aTOMOB

04.09.2023

[Teprogruecknii 3aK0H U
Ilepuoguueckas cucrema
XUMUUeCKUX dyiemeHToB . U.
MeHpeneeBa, Ux CBsI3b C
COBpPeMeHHOU TeopHel CTpOoeHus
aTOMOB

11.09.2023

3aKOHOMEPHOCTH U3MEHEeHUs
CBOWCTB XMMHUYECKHX 371eMEHTOB 1
MX COeJJMHeHHWH 10 rpymnmnam u
nepuojam. 3HaueHue
MepUOUYECKOro 3aKOHA U CUCTEeMbI
XUMUYeCKUX 371eMeHToB [I.11.
MeHjeneeBa B pa3BUTUU HAYKU

12.09.2023

CTtpoeHue BellleCTBa. XUMUYECKast
CBSI3b, €€ BU/bl; MEXaHU3MbI
o0Opa3oBaHUs KOBAJIEHTHOU CBSI3M.
BopopopHas cBsizb

25.09.2023

BaneHTHOCTS.
OeKTpooTpuULiaTeNbHOCTh. CTerneHb
okuceHus1. BelljecTBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKY/ISIPHOTO

02.10.2023




CTPOEHHSI

ITousaTue o AUCTIEPCHBIX CUCTEMAX.

VcTrHHBIE U KOJJIOUHbIE PaCTBOPHI.

MaccoBasi 107151 BellleCcTBa B
pacTBope

09.10.2023

Knaccudukaiysi 1 HoMeHK/IaTypa
HEOpraHW4eCKuX COeIMHeHHUH.
I'eneTHueckas CBs3b
HeopraHW4ecKuX BellecTB,
Pa3/IMUHbBIX K/TaCCOB

16.10.2023

Knaccudukaiys Xummueckmux
peakLii B HeOpraHu4eckou 1
OpraHMuYeCcKOM XMMUU. 3aKOH
COXpaHeHHsI MacCChl Bel|eCTB; 3aKOH
COXpaHeHHs Y IpeBpallleHrs
SHEepPruM NMpu XMMHUYECKUX PeaKLUsIxX

23.10.2023

CkopocTb peakiuu. O6paTrMble
peakiyyi. XMMHUUYeCKOe paBHOBeCHE

06.11.2023

10

[TpakTrueckast pabora Ne 1.
«BnusiHue pa3mMuHbIX (PaKTOPOB Ha
CKOPOCTb XUMHUUECKOU peaKIum»

13.11.2023

11

ONeKTpOoIUTAYeCcKas AUCCOLUALINS.
[ToHsiTHE O BOJAOPOAHOM IOKa3aTese
(pH) pacTtBopa. Peakijun HOHHOTO
obmeHa. ['MapoM3 OpraHuuecKux u
HeOpraHUuYeCKHx BellecTB

20.11.2023

12

OKHCHTeTbHO-BOCCTAHOBUTE bHBIE
peakruu. [ToHsTHE 00 3/1€KTpO/IH3E
pacIuiaBoB ¥ pacTBOPOB COJeit

27.11.2023




13

KontposnbHast paboTa 1o paszgeny
«TeopeTtnueckrie OCHOBBI XUMUWN»

04.12.2023

14

MeTasiibl, UX TMOJIOKeHYe B
[Teprognueckor cucteme
XMMHUYeCKux 3j1eMeHToB /1. U.
MeHnenieeBa 1 0COO€HHOCTH
cTpoeHust aToMOB. Ob1He
(u3nueckrie CBONCTBAa METa/VIOB

11.12.2023

15

CruiaBbl MeTaJsI/10B.
ONeKTPOXUMUUECKUH PSifi
HarpsDKeHUH MeTaslIoB

18.12.2023

16

XUMHWUYECKHe CBOMCTBA BAXKHEMIIINX
MeTa/uIOB (HaTpUM, Kaauk, KaabLuy,
MarHum, aJifOMUHUN) U UX
coeIMHeHU

25.12.2023

17

XrMHUUeCKre CBOMCTBA XpoMa, Meix
U UX COeUHEeHMI

08.01.2024

18

XuMuyeckue CBOMCTBA 1[MHKA,
)Keresa U UX CoeZJMHeHU!

15.01.2024

19

[MpakTrueckast pabota Ne 2.
"PeltieHuve 3KCriepuMeHTaTbHbIX
3ajJ1ay 1o teme «Metasib»"

22.01.2024

20

Hemertasibl, UX 1010KeHHE B
[Teproanueckoii cucreme
XAUMUUYECKUX 3y1emeHToB [. 1.
MeHjeneeBa 1 0COOEHHOCTH
CTPOEHHsI aTOMOB

29.01.2024

21

®dusnyeckre CBONCTBA HEMETAJIIOB.

05.02.2024




AnnoTporsi HemeTaIoB (Ha

rpuMepe KUCJI0po/a, cephbl, pocdopa

U yTJiepo/ia)

22

XuMHuuecKkre CBOMCTBA ra/IOTeHOB,
cepbl U UX COeJUHEeHUN

12.02.2024

23

XUMHUecKre CBOMCTBA a30Ta,
tdocodpa 1 ux coeuHEHU

19.02.2024

24

XuMHJecKue CBOWCTBA yIiepo/a,
KPeMHUS U UX COe/IMHeHUN

26.02.2024

25

[TprMeHeHVe BaXKHEULLINX
HeMeTaslyIOB U UX COeJUHEeHUI

04.03.2024

26

O06o006111eHre ¥ CUCTeMaTH3alIys
3HaHWM Mo TeMe «HemeTanbl».
BbIunic/ieHus 10 ypaBHEHUSIM
XUMHUYECKUX pPeakLui U
TEPMOXUMHUECKHE PACUETEI

11.03.2024

27

[MpakTryeckast pabora Ne 3.
«PellieHne sKCriepUMeHTaIbHbIX
3az1au 1o teMme "HemeTasibl'"»

18.03.2024

28

KonTtposnbHast paboTta o remam
«MeTtamnbl» U «HeMeTtanib»

01.04.2024

29

Heopranuueckue v opraHAdecKue
KUCIO0ThL. Heopranuueckuie u
OpraHuYecKre OCHOBaHHUS

08.04.2024

30

AmMdoTepHbIe HeopraHudeckue 1
OpraHuyecKre CoeIMHeHUs.
I'eHeTHuecKas CBSI3b
HeopraHuYeCKrx U OpraHuvecKux

15.04.2024




BeIL[eCTB

Posib xumun B obecrieueHUH
5KO0JIOTUYECKOU, SHePreTUUeCcKor 1

31 . 1 22.04.2024
TMUILIeBOM 6e301acHOCTH, Pa3BUTHU
Me/IUL{HbI
[TpencraBnenus 06 061X HAYYHBIX

32 [IPUHLUIIAX TIPOMBILLIEHHOT'O 1 29.04.2024
T0JIyUeH!s] Ba)KHENIINX Bell|eCTB

33 YesioBeK B MUpe BeleCcTB U 1 06.05.2024
MaTepHasoB

34 XWUMUS U 3[0POBbE YesioBeKa 1 13.05.2024

OBIIEE KOJIMYECTBO YACOB I10 34
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YUYEBHO-METOJUYECKOE OBECIIEUEHUE
OBPA3OBATEJ/IBHOT'O ITPOLIECCA
OBA3ATEJ/IBHBIE YUEBHBIE MATEPHUAJIBI IJI51 YYHEHUKA

Cpam 'MA: Pemry EI'D - https://chem8-vpr.sdamgia.ru/

Yuu.py - https://uchi.ru/

P3III - https://www.nes.ru/

dokcdopy - https:/foxford.ru/

METO/JUYECKHUE MATEPHUAJIbI /11 YUUTEJIA
EnuHoe comepykanue obiijero oopa3oBanms - https://edsoo.ru/mr-himiya/
CoBpeMeHHbIU YUUTeNIbCKUM TTOpTall -

https://easyen.ru/load/khimija/8 klass/131

Poccuiickuii yueOHUK - https://rosuchebnik.ru/metodicheskaja-

pomosch/materialy/

Nudoypox - https://infourok.ru/

ONPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETA
NHTEPHET

EnvHoe copepykaHue o01ijero obpa3oBanus - https://edsoo.ru/mr-himiya/
COBpeMeHHbIN YUUTe/IbCKUM MOpTal -

https://easyen.ru/load/khimija/8 klass/131

Poccuiickuii yuebHuK - https://rosuchebnik.ru/metodicheskaja-

pomosch/materialy/

Wudoypok - https://infourok.ru/
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