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ITOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XWMHH Ha YypOBHe cpeiHero o01miero o06pa3oBaHus
pa3paboraHa Ha ocHOBe @PeziepasbHOTO 3aKoHa OT 29.12.2012 Ne 273-®3 «06
obpa3oBanuu B Poccutickoit ®emeparum», TpeOoOBaHHI K pe3y/bTaTaM OCBOEHUS
denepanbHOll 00pa3oBaTebHOM TIPOrpaMMbI  CpefHero o0Iero o6pa3oBaHUs
(®OIT COO), mnpeacraBneHHbIXx B  @PefepasbHOM  TOCYAAPCTBEHHOM
obpa3zoBatenbHOM cTtaHzapTe COO, ¢ yuérom KoHIemiuyd Mpero/jaBaHus
yuebHOTO TipegMeTa «XWMHUs» B 0Opa3oBaTe/bHbIX OpraHu3alusx Poccuiickoit
denepani, peayM3yIONMX OCHOBHbIe 0Opa3oBare/ibHbIe IIPOrPaMMbI, U
OCHOBHBIX TIO/IOXKeHUM «CTpaTerMu pas3BUTHS BOCIUTaHUSI B Poccuiickoi
®epneparuy Ha niepuof, A0 2025 roga» (PacnopsbkeHue IlpaButenbctBa PP oT
29.05. 2015 Ne 996 - p.).

OcHoBy MoAX0/0B K pa3paboTke MporpamMmbl MO XWUMHH, K OIpefe/eHUI0
o01iei ctpareruu oOyueHus, BOCIIMUTaHUSI U Pa3BUTHSI 00yUaroIUXCsl CpeZiCTBaMU
yuebHoro mipeameta «Xumusi» Ajist 10-11 kmaccoB Ha 6a30BOM ypPOBHE COCTaBU/IU
KoHIlenTyanbHble TosiokeHnss PI'OC COO o B3auM00OYC/IOB/IEHHOCTH 1iefieH,
coJiep)KaHusi, pe3ynbTaToB 00ydyeHus W TpeOOBaHWM K YPOBHIO TIOJTOTOBKU
BBITTY CKHHKOB.

XrMHueckoe obpa3oBaHue, roJjiyyaemMoe BBITTYCKHUKAMH
ob1rieobpa3oBareslbHOM  OpraHW3al[id, SBASETCS HEOThEeM/IEMOM UYacTbi0 WX
obpa3oBaHHOCTH. OHO CHAYXKAT 3aBeplIalOIUM 3TalioM peaju3aldd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHe K/IIHOUEBBIX IIeHHOCTeM, MpPUCYIINX
[[eJIOCTHOM CHUCTeMe XUMHUYeCcKoro oOpa3oBaHusi. OTH 1[eHHOCTU KacarTCs
TI03HAHMS 3aKOHOB MPHUPO/bBI, (POPMUPOBaHUST MUPOBO33peHHs U 00IIel KyIbTypPbl
ye/ioBeKa, a TakXKe HKOJOTMUeCKd OOOCHOBAHHOTO OTHOIIIEHUs K CBOEMY
3J0POBbI0 U TIPUPOJHOW cpefe. Peanusyercs Xxumuyeckoe oOpa3oBaHue
o0yuaroIyxcst Ha ypOBHe cpefiHero oOiero obpa3oBaHusi CpeJCcTBaMU yueOHOTO
npeaMeTa «XHUMUS», COJepXKaHUWe M TIOCTPOeHWe KOTOpOro oripejiesieHbl B
rporpaMme 10 XWMWUU C YYETOM cCreludUKU HAyKu XUMHUM, €€ 3HaueHus B
T03HAaHWW TIPUPOJI M B MaTepua/lbHOM >XM3HU O0OIl[eCTBa, a TakKkKe C YUYETOM
oO0ImMX 1le/le W TIPUHI[UTIOB, XapaKTepU3YIOI[UX COBPEMEHHOe COCTOSIHUE
CUCTeMbI cpefiHero obiero obpaszoBanus B Poccuiickoii ®eepariuu.

XuMUsi KaK 3JIeMeHT CUCTeMbI eCTeCTBEeHHBIX HayK WrpaeT 0Co0Oyl0 pojib B
COBpeMEeHHOW LMBU/IU3ALUM, B CO3/laHUM HOBOM 0a3bl MaTepUasbHOU KYJbTYDHI.
OnHa BHOCUT CBOM BK/ajl B (hOpPMHpPOBaHKEe PaljMOHA/ILHOTO HayUHOT'O MBIIILIEHUS,
B CO3/laHHe 1[e/IOCTHOTO TIpe/CTaB/ieHrs 00 OKpYy)KalollleM MHpe Kak O eJUHCTBe
TIPUPO/BI U YesioBeKa, KOTopoe (popMUpyeTCs B XMMHM Ha OCHOBe TMOHUMAaHUS



BellleCTBEHHOI'0 COCTaBa OKPY’KAKOLero MHpPAa, OCO3HAHWSI B3aWMOCBSI3U MEXIY
CTpOEeHHEeM BellleCTB, UX CBOMCTBaMHU 1 BO3MOKHBIMM 00/1aCTIMU TIPUMEHEeHUSI.

TecHO B3aMOZENUCTBYSl C APYTMMHU eCTeCTBeHHbIMM HayKaMu, XWUMUS CTaja
HEOTHEM/IEMOI YaCTbI0 MUPOBOM KYJIbTYPbI, HEOOXOAUMBIM YC/IOBHEM YCITEIITHOTO
TPyZQa U >KU3HU KaXA0ro ujeHa obOijectBa. CoBpeMeHHasi XMMHsI KaK Hayka
co3ujaTesibHas, KakK HayKa BBICOKMX TeXHOJIOTWUM HarpaB/leHa Ha pelleHue
r7i06anbHBIX Mpo6seM YCTOMUMBOTO pa3BUTHUS uejloBeuecTBa — ChIPhEBOM,
9HEepPreTUUeCKOU, MUITIeBOM, IKOJIOTUUECKOW 6€30T1aCHOCTH M OXPaHbI 3/10POBbSI.

B cootBercTBUM C OOmMMU 1IeIMH W TIPUHLUITAMUA CpeIHero o0IIero
obpa3oBanus cozepykanue npeaMerta «Xumus» (10—11 kmaccel, 6a30BbIM YPOBEHb
M3y4eHlsi) OPHeHTUPOBAHO MPeUMYI[eCTBeHHO Ha OOIeKy/IbTYPHYIO TTOATOTOBKY
oOyuaroluxcs, HeoOXOJUMYI0 WM /i1 BbIpaOOTKM  MHPOBO33pEHUECKHX
OpPUEHTUPOB, YCIEIIHOr0 BK/IKYEHUS B JKU3Hb COLMYMa, IPOJO/DKEHUS
o0Opa3oBaHMs B pa3/TMYHbIX 00/1aCTSIX, He CBSI3aHHBIX HETIOCPEe/ICTBEHHO C XUMUEH.

CocTaB/isilOIMMU  TIpeiMeTa «XUMUSI» SBJISIIOTCA  0a30Bble  KypChl —
«Oprannueckasi xumusi» U «OOIjasi ¥ HeopraHuyeckas XUMUs», OCHOBHBIM
KOMIIOHEHTOM COZiepKaHHsI KOTOPBIX SIBJISTIOTCS OCHOBBI 6a30BOi HayKU: cHCTeMa
3HaHUM 10 HeOPraHWYeCKOW XWMHH (C BKIFOUEHHEM 3HAaHWM u3 00IIell XUMUHN) U
OpraHuyeckou xumMuu. @opmMHUpOBaHME JaHHOW CHUCTEeMbl 3HAHWUW MPU U3YUYeHUU
npeaMera obecrieurBaeT BO3MOXKHOCTh pacCMOTPEHUs BCEro MHOrooOpasws
BeIIeCTB Ha OCHOBe OOIIMX TTOHATHM, 3aKOHOB U TEOPUM XUMUH.

CTpykTypa copepskaHusi KypcoB — «OpraHuyeckas xumus» U «OOmias u
HeopraHvyeckass XuUMUs» C(POpMHpOBaHa B MpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTeMHOTO TIOAXO/a K U3yueHWI0 ydeOHOro wmarepwiajia u 00yc/oB/eHa
HUCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUW Ha  OMpe/eTEéHHBIX
TeOpeTUYeCKUX YPOBHSX. Tak, B Kypce OpraHM4eckOM XWMHHU BellecTBa
pacCMaTpyBalOTCd Ha YPOBHE KJ/IaCCUYEeCKOM TeOpUU CTPOEHUSI OpPraHUYeCcKUX
COeIMHEHWI, a TakKKe Ha YpPOBHE CTePeOXUMHUECKUX U  3JeKTPOHHBIX
TIpe/iCTaB/ieHnd O cTpoeHuu BellecTB. CBefileHMss 00 H3yuaeMbIX B Kypce
Bell[eCTBaxX AAIOTCS B Pa3BUTUU — OT YTJIEBOJOPO/IOB /10 CJIOKHBIX OMOJIOTHYECKH
AaKTUBHBIX COeJMHeHWU. B Kypce opraHhueckoM XUMHUU TIOYy4YarOT pa3BUTHE
copMHUpOBaHHBIE Ha YPOBHE OCHOBHOTO 00I1iero oOpa3oBaHUsI MepBOHaYa/bHbIE
rpe/iCTaB/IeHUs] 0 XUMUYECKOW CBSI3U, KIaCCU(PUKALIMOHHBIX MPH3HAKaX BeIeCTs,
3aBMCHMMOCTU CBOMCTB BeILeCTB OT UX CTPOEHHUS, 0 XUMHUUECKOU PeakLIiu.

[Ton HOBBIM yI7IOM 3peHHSI B TpeaMeTe «XUMHS» 0a30BOTO YPOBHS
paccMaTpUBaeTCsl M3yUeHHbIM Ha YpPOBHe OCHOBHOTro o00iero o06pa3oBaHus
TeOpeTUYeCKU Marepyuan U (PAKTOJIOTMUEeCKHe CBeJeHUsI O BelllecTBax U
XUMHUECKON peaki[ud. Tak, B 4aCTHOCTH, B Kypce «OOIass ¥ HeopraHuyeckas
XUMUsD» 00yuaroIuMCcsi TpeioCTaB/sieTCsl BO3MOXXHOCTb OCO3HATh 3HaueHHe



TepUOANUeCKOT0 3aKOHa C OOIIeTeopeTHYecKuX U MeTO/I0JIOTUUeCKUX TIO3ULIUH,
riyb)ke TIOHSITb MCTOpUUYECKOe W3MeHeHHWe (YHKIMM S3TOr0 3akoHa — OT
o6o6matolreil 10 00BSICHSIOLEHN U TTPOTHO3UPYIOIIIEeH.

EfvHasi cucteMa 3HaHUM O Ba)KHEMIIIMX BeleCTBAaX, UX COCTaBe, CTPOEHHH,
CBOMCTBAX W TPUMEHEHWM, a TakKKe O XUMHUUEeCKMX peaklUsX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSAX T[pOoTeKaHus [JonoyHseTrcs B Kypcax 10 u 11 Kimaccos
3/IeMeHTaMHU  COJIeP)KaHUsl, WMEKIUMH KyJbTypOJIOTHUEeCKUNA U TIPUK/Ia[HOU
XapakTep. OTH 3HaHUS CIOCOOCTBYIOT TIOHMMAHUIO B3aWMOCBSI3U XUMHHU C
JPYTUMU HayKaM{, pPacKpbIBalOT €€ poJib B TIO3HABATENbHOM M TPAKTUUECKOU
JesiTe/IbHOCTU YesioBeKa, CIIOCOOCTBYIOT BOCMUTAHUIO YBaXkeHUs] K TIPOLIeCCY
TBOpPYECTBa B 00/1aCTU TEOPUM M TIPAKTUUECKUX TIPUIOXKEHUH XUMUHU, TTIOMOTA0T
BBIMYCKHUKY OpPHUEHTHPOBaThCsi B OOIIECTBEHHO U JIMYHOCTHO 3HAUMMBIX
npo6sieMax, CBSI3aHHBIX C XWMHEH, KPUTHUYECKH OCMBIC/IMBaTh WHGOpPMAIU0 U
TIPDUMEHSTb e [T TIOTOJIHeHUS] 3HaHWM, pellleHus] WHTe/VIeKTYalbHbIX U
9KCIIepUMEeHTa/IbHBIX MCC/Ie/[oBaTeIbCKUX 3ailau. B 1je/i0M coziep>kaHue yueOHOTO
npeaMera «XWUMHS»  [JaHHOTO  YPOBHs  W3yUeHUSI OPUEHTHPOBAaHO  Ha
dbopMrpoBaHre y 00yYaroIMXCs MHUPOBO33PeHUYECKOW OCHOBBI JIsi TIOHWMaHUS
dbunocopckux uzael, TakMx Kak: MaTepuajbHOe eJUHCTBO HEOpraHWUUecKoro u
OpPraHuYecKoro Mupa, OOYC/IOBJIEHHOCTh CBOMCTB BeIeCTB WX COCTAaBOM M
CTpOeHHeM, T[103HaBaeMOCTh TIPUPOZAHBLIX SIBJIEHUM TMyTéM SKCIIepDUMEHTa U
pellileHUs] TIPOTUBOPEUH MeXAy HOBBIMA (aKTaMM U TeopeTHueCKUMU
TIpe/ITIOChI/IKaMK, OCO3HaHKe POJId XMMHUH B pellleHWH 3K0JIoTHYeckux mpobisiem, a
TaKxe TIpob/ieM cOepe)keHusT SHePreTUYeCKUX PeCcypCoB, ChIPbsi, CO3/IaHUsT HOBBIX
TEeXHOJIOTUW U MaTepUasoB.

B ruiaHe pellleHWs 3aJjau BOCIMTaHWs, Ppa3BUTHS U COLMANM3aLdN
00yuaroluXxcss TPUHATbIE TPOTPAMMON IO XWUMHHM TIOJXOZbl K OIpeze/eHUI0
CoJilep)KaHusi M TIOCTPOeHHUsi TipeaMeTa TipefycMaTpyBalOT (HOpMHPOBaHUe
YHUBEPCAJIbHBIX  yueOHbIX [IeHCTBUM, UMeRI[UX 0a30Boe 3HaueHuWe  [iis
Pa3/IMUYHbIX BUJOB [IeSITeJIbHOCTH: pellleHus TpobsieM, TOMCKa, aHaau3a W
06paboTku nHMOpMaIK, He0OXOUMBIX /1/1s1 TIPHOOPeTeHNs OITbITa MPAKTHUeCKOM
W HCC/Ie/oBaTe/IbCKON JIesiTe/IbHOCTH, 3aHUMarolllel BaKHOe MeCTO B T03HaHUU
XUMUH.

B mpakTuKe TIperojjaBaHUs XUMHM KakK Ha YpPOBHE OCHOBHOTO OOII[ero
oOpa3oBaHMsl, TaK M Ha YPOBHe cpefiHero o0imero obpa3oBaHusi, TIPU OIpe/ie/IeHUH
cojiep)KaTe/IbHOM  XapaKTepUCTUKW Iiejield W3yueHus TpeJMeTa HarlpaB/ieHHeM
TepBOCTeNeHHONW 3HAaYMMOCTH TPaJUIMOHHO TPH3HAETCsi (OopMHUPOBaHHE OCHOB
XUMUYECKOW HayKu Kak 00/lacTh COBPEMEHHOI'0 eCTeCTBO3HAHHS, MPAKTHUUeCKOU
JesiTeTbHOCTU YesioBeKa M KakK OJHOTO U3 KOMITIOHEHTOB MHUPOBOMW KYJbTYpbl. C



MEeTOJMYECKOU TOUKW 3PEHHs] TaKOW MOAXOJ K OMNpefe/neHUI0 liejier W3ydeHUs
Tipe/]MeTa SIBJISIeTCsI BIIOJIHE OTpaB/jaHHbBIM.

CornacHO [JaHHOW TOUKe 3peHHs IJIaBHbIMU LieIIMU WU3Y4YeHUs IpeJmeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 -11 k/1.) AB/SIOTCS:

e (opMHpOBaHUE CUCTEMbl XHMMUUECKMX 3HAaHMM KakK BaHelIei
COCTaBJIAIOIEN eCTeCTBEHHO-HayYHOW KapTHHBI MUPA, B OCHOBE KOTOpPOM
JieXkaT K/IroueBble MOHATUS, (QyHAaMeHTalbHble 3aKOHbl U TEOPUU XHUMUH,
OCBOEHME si3blKa HAayKW, YCBOEHMEe W TOHMMaHWe CYIIHOCTU [OCTYIHBIX
0000111eHNIT MUPOBO33pEHUYECKOT0 XapaKTepa, O3HaKOMJIeHHWe C UCTOpuei
VX Pa3BUTHS U CTAHOBJIEHUS;

e (QopmupOBaHue ¥ pa3BUTHeE Mpe/CTaB/leHUI O HayUHbIX MeTO/laX MO3HaHUs
BeIlleCTB M XUMUYECKUX peaklvif, HeoOXOAWMBIX [Jis TpUoOpeTeHus
YMEeHUd OpUEeHTUPOBATbCS B MHpDE BeLeCTB U XWUMUUYECKHX SIBJIEHUMH,
MMEIOIIUX MeCTO B TIPUPO/ie, B IPAKTUUECKOM U MOBCeAHEBHOM XXKU3HMY;

e pasBUTHE YMEHUM U CIIOCOOO0B JesTebHOCTH, CBSI3aHHBIX C Habo/eHreM
U OO0bSICHEHHWEM XUMHUECKOT0 SKCIIepUMeHTa, COOJIFoZieHreM TIpaBuiI
6e3omacHoro obpairieHus C BelljeCTBaMH.

Hapsay c atum, cofepkaTesibHasi XapaKTepUCTHKA Lieslel U 3a/lau U3yueHust
ripejMeTa B TIporpaMMe 1o XMMHUHU YyTOUHEHa ¥ CKOPPEeKTHUpOBaHa B COOTBETCTBUU
C HOBBIMHU TIPUOPUTETaMH B CUCTeMe cpefiHero obirjero obpa3oBanus. CerofHs B
nperojilaBaHUM  XWMUM B OoJsibllieli  CTemleHW OTAAETCS  MpeArouTeHUe
NPaKTUYeCKON KOMIIOHEHTe cCoJiepKaHusi 00ydeHHsi, OpHMEHTHPOBAHHOW Ha
TO/ITOTOBKY BBIMyCKHMKA 0011je00pa3oBaTe/IbHOM OpraHu3alyu, Brajelolero He
HabopoM 3HaHUM, a (PYHKI[MOHAJILHOM T'PaMOTHOCTBIO, TO €CTh crocobamu u
YMEHUSIMU aKTUBHOTO TOJIyuyeHHUsl 3HAaHUU M NIPUMEHEHHs1 UX B pPealbHOW >KU3HU
[J1s pellieHys] TPaKTUYeCKUX 3ajau.

B cBs3u € 3TUM Tpy H3y4YeHUU TMpeAMeTa «XUMUs» [JOMUHUpYHOIIiee
3HaueHue MPUOOpeTaloT TaKWe 1ieJiu U 3aJjauu, Kak:

aflanTauys 00yJaroLuxcsl K yCJA0BUSM JUHAMUYHO pa3BUBAIOIIErocs MUpa,
¢opMHpOBaHHE  UHTE/NIEKTyaJbHO  pasBUTOM  JIMYHOCTHM, TOTOBOM K
camoo0pa3oBaHUI0, COTPY/JHUUECTBY, CAMOCTOSITE/IbHOMY MPUHSTUIO IPaMOTHBIX
pellieHri B KOHKPETHBIX >KU3HEHHbIX CUTYalWsIX, CBSI3aHHBIX C BeleCTBaMU U UX
TIpUMeHeHHeM;

¢opmupoBaHre y  00yuaroIMXCsi K/IHOUYEeBbIX HABLIKOB  (K/THOUEBBIX
KOMIIETeHLIUM), MMEIOLMX YHUBepCa/JbHOe 3HaueHWe [/ pas3/IMyHbIX BHJOB
JesiTeTbHOCTU: pellleHrst mpoOsieM, MOUCKa, aHamu3a U 06paboTku MH(opMaium,
HEOOXOJWMBIX [JiIsi TIPUOOpeTeHusi OMbITa [IesTeNIbHOCTH, KOTOpas 3aHUMaeT
Ba)KHOe MeCTO B MO3HAaHWW XMMUH, a TakKe JJIs OLleHKU C TMO3ULUM



9KO0JIOTUYECKOW 0e30MacHOCTU XapaKTepa B/USHUS BeleCTB U XUMUUYECKUX
TIPOLIeCCOB Ha OpraHW3M uejioBeKa U TIPUPOJIHYIO Cpefy;

pa3BUTHE TO3HABaTeIbHbIX WHTEPECOB, WHTEJJIEKTyalbHbIX W TBOPYECKUX
CTI0COOHOCTEM 00YUarOIUXCS: CITOCOOHOCTH CaMOCTOSITE/IbHO TIPUOOpeTaTh HOBLIE
3HAHUS 110 XUMUW B COOTBETCTBHHM C >KU3HEHHBIMH TTOTPEOHOCTSIMH, UCTIONH30BaTh
coBpeMeHHbIe UH(OPMAIIMOHHBIE TEXHOJIOTHH i TIOMCKAa U aHa/M3a yueOHOU U
Hay4HO-TIOMY/ISIPHOM MH(OPMaLMd XMMUYECKOT0 COZlep KaHus;

dopMrpoBaHUe 1 pa3BUTHe Y 00yUarol[UXCsl aCCOITMATUBHOTO W JIOTUUECKOTO
MBILIZIeHNs],  Hab/roZaTelbHOCTA, COOpAaHHOCTH,  aKKypaTHOCTH, KOTOpBIe
0coOeHHO HeoOXOAWMBI, B YACTHOCTH, TIPU TUIAHUPOBAHWK U TIPOBEJEHUU
XUMUYECKOT0 3KCIIePUMEHTAa;

BOCTIMTaHWe Y OOyuaronmxcsa yOeXJZEHHOCTM B  T'yMaHUCTUUYECKOM
HaTpaB/IeHHOCTH XHWMHH, €€ Ba)KHOW DO B pellieHuH TJI00anbHBIX TPoOIeM
PaLMOHA/ILHOTO TPUPO/I0TI0/Ib30BaHUs, TIOTIO/THEHUSI SHEPTeTUUeCKUX PecypcoB U
COXpaHeHHs TIPUPOJHOTO paBHOBECHs, OCO3HaHUs HeoOX0JUMOCTH OepeXXHOro
OTHOIIIEHHSI K TIPUPOJile M CBOEMY 3/I0pPOBBLIO, a TakK)Ke TPUOOpeTeHHs OIlbiTa
WCTI0/Ib30BaHUsl TIOJyUeHHbIX 3HAHUM [ijis TIDUHSTUSI TPAaMOTHBIX pellleHUi B
CUTYaLUSIX, CBSI3aHHBIX C XUMWUYECKUMU SIBJIEHUSIMMU.

B yuebGHOM 11aHe cpeaHero oOiero obpa3oBaHUs TpeaMeT «XUMUsI»
6a30BOro YpOBHS BXOAWT B COCTaB ITpeiMeTHOU 006/1acTh «ECTecTBeHHO-HayUHbIe
TipeIMeThbI».

OOb11jee yKC/I0 YaCOB, OTBeAEHHBIX /I/Is1 U3yUeHUs XUMUH, Ha 6a30BOM ypOBHe
cpenHero o6iero obpa3soBanHus, cocrasisgeT 68 uacos: B 10 kmacce — 34 yaca (1
yac B HeJiest0), B 11 Knacce — 34 yaca (1 yac B Hefiesto).



COJEPKAHUE OBYUEHUSA
10 K/TACC
OPT'AHNYECKASA XNMUA

TeopeTHyeckre 0CHOBBI OPraHNYeCKON XUMHUH

[IpegmeT opraHMuYeCcKOM XMMWUU: eé BOSHUKHOBEHHUE, pa3BUTHE U 3HaUeHUe B
IIOJIyYeHUM HOBBIX BelecTB M MaTepuasioB. Teopusi CTpPOeHHsI OpraHhYeCcKux
coenvHenuid A. M. ByTnepoBa, eé 0cCHOBHbIEe 1010KeHUsI. CTPYKTypHbIe (hOPMY/JIbI
OpraHMYecKux BellecTB. ['omosiorus, wW3oMepus. XHMHUUecKass CBSI3b B
OpraHNYeCcKuX COeJMHeHUSIX — OZJMHapHbIe U KpaTHbIe CBSI3U.

[TpencraBneHure o KjaccU(UKaLMyM OpraHuyeckux BemecTB. HomeHkaTypa
OpraHuYecKux COeJUHEeHWM (ChCTeMaTudeckas)) W TpHBHUA/bHbIe Ha3BaHUS
Ba)KHEMIIIMX Mpe/ICTaBUTe/Iel K/1aCCOB OPraHUYeCKUX BellecTB.

OKCrepyMeHTa/IbHble MeTOZbl M3yUeHWs BeL[eCTB W MX IpeBpallleHUN:
O3HaKOMJ/IeHHe C oOpa3llaMd OpraHWYecKUX BeIeCTB W MaTephajaMd Ha UX
OCHOBe, MO/le/IMPOBaHNe MOJIeKy/Jl OpraHUuYecKuX BellecTB, HaOmogeHue u
OIMCaHue [IeMOHCTPALMOHHBIX OINBITOB I10 IIpeBpAallleHUI0 OpraHuYeCKUX BellleCTB
TIpU HarpeBaHuu (T/1aBjeHue, 00yT/IMBaHUe U TOPeHue).

YriaeBogopoasl

AJIKaHBI: COCTaB U CTpO€HUe, TOMOJIOTUUeCKUM psfj. MeraH u 3TaH —
MpPOCTeNIIe TIpe/CTaBUTe/NM alKaHOB: (M3MUeCKMe W XUMHYEeCKhe CBOKMCTBA
(peakuMM 3amellleHUss U TOpEeHMs), HaxOoXK[eHuWe B TMpUpoJe, MOJSydyeHHe U
TIpUMEHEeHMe.

AJIKeHBI: COCTaB U CTPO€HHe, FOMOJIOTUYeCKUN psAf. DTWIEeH U IIPOINJIeH —
MPOCTeIIe TIpeJCTaBUTe/NM alKeHOB: (U3UYeCKMe W XUMHUYEeCcKhe CBOMCTBA
(peakuMM TUAPUPOBAaHMS, TaJOTeHUPOBaHWs, TUApaTaliid, OKUCJIeHUS |
NIOJIMMepHr3aLiun), ToTyYeHre 1 NprMeHeHHe.

Ankanvensl: OytagueH-1,3 u metunbytaguen-1,3: cTpoeHve, BakHeHIIMe
XMMHUYECKHe CBOUCTBA (peakuus mojvMepusanuu). [losmyueHre CUHTeTHUECKOTO
KayuyyKa U pe3uHbI.

ANKUHBI: cOCTaB ¥ 0COOEHHOCTHU CTPOEHUs], TOMOJIOTUYeCKUM psifi. ALleTH/IeH
— TIPOCTEMIMK TMpe/CTaBUTeNb aJKWHOB: COCTaB, CTpPOeHuWe, (u3nuecKue u
XUMHUUeCKre CBOWCTBa (peaklLu MApUPOBaHMs, rajoreHHpOBaHUs, THpaTaLyy,
rOpeHus1), MOyuyeHre U TIpUMeHEeHMe.

Apensl. beHson: cocraB, cTpoeHue, (u3NUeCKHMe U XUMUYECKHe CBOMCTBa
(peakumu rajioreHUpOBaHWs M HUTPOBAaHUS), TIOJIyYyeHUe U NprMeHeHue. Tosyon:
cocmas, cmpoeHue, usuueckue U  Xxumuyeckue ceolicmea  (peakyuu
20/102eHUPOBAHUSL U HUMPOBAHUSL), No/yHeHUe U npumeHeHue. TOKCHUYHOCThb



apeHOB. ['eHeTHMueckast CBSI3b MeXAY YIJIeBOAOPOJAaMH, TPUHAAJIEKALUMUA K
Pas3/IMYHbIM KJlacCaMm.

[IpyposHbIe WCTOYHUKU YIJI€BOLOPOJOB. IIpUpoAHBIM ra3 M MOIMyTHbIE
HedTsHbIe Ta3bl. HedTh U eé mpoucxoxzaeHue. Criocobwsl mepepaboTku HedTu:
TeperoHKa, KpeKWHI (TepMHUYeCKWWd, KaTaJIUTUUeCKUM), MUposan3. lIpofyKTel
riepepaboTKy He(TH, UX TIPUMeHeHNe B MPOMBIIIIEHHOCTA U B ObITy. KamMeHHBIM
yToJib Y TIPOAYKTHI ero rnepepaboTKu.

OKCrepyMeHTa/lbHble MeTOZbl MW3yUeHWs BeLeCTB W MX TpeBpallleHuN:
03HaKoMJIeHHe C 0bpa3ljamMM T/IacTMacC, KayuyKOB M Pe3UHbI, KOJIJIeKIUN
«Hedbtb» u  «Yromb», MoOJeTMpPOBaHHe  MOJIeKY/J  YIJIEBOAOPOAOB U
ra/IoreHONPOU3BO/IHbIX, TIPOBe/IeHHe MDAKTUUeCKOW paboThl: To/lyueHrne STU/IeHa
Yl U3y4YeHHe ero CBOMCTB.

PacuéTHbie 3agaumn.

BbruncsieHus 10 ypaBHEHUIO XWUMHUYECKOW peakuyyd (Macchl, 00BbEéMa,
KOJIMUeCTBa MCXOJHOrO BellleCTBa WIM TPOAYKTa peakLuu M0 U3BECTHbIM Macce,
00BEMY, KOTMUECTBY OJHOTO U3 UCXOAHBIX BELeCTB WX MIPOAYKTOB PeaKL1N).

Kuciopojcoaepikainjyue opraniueckye coe{MHeHHs!

[IpepencHble OQHOATOMHBIE COUPTBL. MeTaHOM W STAHOJ: CTPOEHHe,
¢u3nueckue U XUMHUYECKHMe CBOMCTBa (peakLMU C AaKTMBHBIMH MeTaljlaMHy,
rajJioreHoBOJOPO/laMH, TOpeHue), TIpuMeHeHWe. BoJopoiHble CBSI3U  MeXAY
MOJIeKyJlaMU CITUPTOB. /leliCTBUe MeTaHOJ/1a U 3TaHO/Ia Ha OpPraHr3M 4YesioBeKa.

MHoroatomMHble  COUPTBL.  OJTWIEHIJIMKOJIb W  TJIMLEPUH: CTPOEHHe,
¢u3nueckue ¥ XUMHYECKHe CBOWCTBA (B3aUMOJI€CTBUE CO  L[€/IOUYHBIMHU
MeTas/ulaMH, KauyeCTBEHHasl peakldss Ha MHOIrOaTOMHbIe COUPTHI). [lelicTBHe Ha
OpraHusM uesioBeka. [IpumeHeHue riviepruHa U STUIeHIJIUKOJIS.

deHOM: CTpOEHWe MOJIeKY/bl, (U3NYeCKue U XUMHUUeCKhe CBOMCTBa.
TokcuuHoCTh peHona. [IpumeHeHre peHoa.

Anpperngpl U Kemoubl. Dopmanbieruj, —aleTanbAeruz:  CTpOEHue,
(¢r3nUeckrue U XMMHUUYeCKHe CBOMCTBA (peakLuu OKWCJEHWSI U BOCCTaHOBJIEHMS,
KaueCTBeHHbIe Peaklyu), MoJIyueHre U IPUMeHeHHe.

OZIHOOCHOBHBIe TIpejfieibHble KapOOHOBble KHUC/IOTBL. MypaBbuHast U
YKCYCHasi KUCJIOTbI: CTpOeHue, (pu3nueckre U XMMUYecKue CBOMCTBa (CBOWCTBA,
oO1ue 1S Kacca KUC/IOT, peakiys 3TepuduKaliyim), royyeHrie U TpuMeHeHue.
CreapvHOBasi U OJieMHOBasi KUC/IOThl KakK MpeJCTaBUTETM BBICIIMX KapOOHOBBIX
KUCIOT. Mbl/la KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, KX MOIOIIlee JeiiCTBHe.

CnoxHble 3pUpbl KakK TMpPOU3BOAHbIE KAapOOHOBBIX KHC/IOT. ['uapomums3
CNOXKHBIX 3¢UpoB. Kupsbl. ['naponus xxupos. [IpuMeHeHue xxupoB. buosornueckas
POJIb JKHUPOB.




YrneBogpl: cocTaB, KiaacCMUKalUs — yrieBoAoB  (MOHO-, [OuW- U
rosivcaxapuibl). ['/itoK03a — MpOCTeMIii MOHOCaxapu/l: 0COOEHHOCTU CTPOEeHUS
MOJIEKY/Ibl, (U3NUeCKhe U XUMUYECKUe CBOMCTBA (B3aUMOZEUCTBUE  C
ruapokcugom Meau(Il), okucieHne aMMHAuHBIM pacTBOpoM okcuzaa cepebpa(l),
BOCCTAHOBJIeHWe, Opo)keHWe T/IFOKO3bl), HaxOoK[eHWe B TIpUpO/ie, TIpUMeHeHue,
Ouonoruueckasi posb. PotocuHTe3. DpyKTO3a Kak M30Mep IJIHOKO3bI.

Kpaxman u njeitono3a Kak NpUpofiHble roauMepbl. CTpoeHWe Kpaxmasa U
ue/to03bl.  dusMueckue W XMMHUUYECKHMe CBOMCTBA Kpaxmania (TUApOu3,
KaueCTBeHHasi peakiusi C U0JJOM).

OKCrepyMeHTa/ibHble MeTOZbl U3yueHUsl BeleCTB U WX TIpeBpallleHUi:
TipoBeJieHUe, HabJto/leHue W OlMCaHue [[eMOHCTPALIMOHHBIX OIBITOB: TOpeHue
CMMPTOB, KaueCTBEeHHbIe peakl[Md OJHOATOMHBLIX CHUPTOB (OKHC/IeHWe 3TaHoJia
okcugoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJENCTBUE TJIMLIEpUHA C
rugpokcuaom meau(Il)), anbaernaoB (OKHMC/IeHMe aMMHAaYHbIM PaCTBOPOM OKCH/Ia
cepebpa(l) u ruapokcugom wmeau(Il), B3auMozeicTBHe Kpaxmana C HOZOM),
TIpOBe/ieHUe TpaKTUueCcKoi paboThl: CBOMCTBA pacTBOpa YKCYCHOM KMC/IOThI.

PacuéTtHble 3a7auu.

BbruncsieHnss 10 ypaBHEHHWIO XWMHWUECKOW peakiuu (Macchl, 00BEMa,
KOJIMYeCTBa MCXOJHOTO BellleCTBa W/M TPOJIyKTa peakLuM T0 M3BeCTHbIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 MUCXO/IHbIX BEIlleCTB WX TPOIyKTOB Peakiviu).

A3oTcopeprKallje OpraHu4eckre coeIMHeHUsI.

AMMUHOKMC/IOTHI Kak amdOoTepHble OpraHuueckue coeguHeHus. dusnueckue
Y XMMHWYeCKre CBOMCTBAa aMMHOKHMC/IOT (Ha MpuMepe rjuvLyHa). buonormyeckoe
3HaueHWe aMUHOKUCIOT. [TenTuapi.

benkyu kKak MOpUpOAHBIE BBICOKOMOJIEKYJISIpHbIe coefuHeHus. [lepBuuHas,
BTOpDHMYHAasi W TpeTUuHasi CTPyKTypa OenkoB. XuMHYecKHe CBOWCTBa OeJKOB:
TU/IPOJIU3, IeHaTypal[usi, KaueCTBeHHbIe peaki[iy Ha OesKu.

OKCrepyMeHTa/lbHble MeTOZbl M3yueHUs] BeLeCTB U UMX TpeBpallleHui:
Ha0JTI0/[eHre 1 OIMCaHue JeMOHCTPAIIMOHHBIX OIBITOB: JeHaTypaljus O0enKoB IpH
HarpeBaHUH, 1IBEeTHbIE peaKiuy Oe/lKoB.

BbicOKOMOJIeKy/IAPHBbIE COeANHEeHNS

OCHOBHBIE MOHATHUS XMMHUU BbBICOKOMOJIEKYJISIPHBIX COEJIWUHEHU: MOHOMEp,
To/IMMep, CTPYKTYPHOe 3BEeHO, CTelNeHb MOoJMMepHr3aliid, CpeJHsIsI MOJIeKy/IsipHast
Macca. OCHOBHbIe MeTOAbl CHHTEe3a BBICOKOMOJIEKY/ISIDHBIX COeJUHEHUM —
NoJIMMepHr3aLusi U MOJMKOH/eH Calusl.

OKCrepyMeHTa/lbHble MeTOZbl MW3yUeHUs] BeleCTB U UMX TpeBpallleHUi:
O3HAKOMJIeHHe C 00pa3liaMu TPUPOJHBIX ¥ UCKYCCTBEHHBIX BOJIOKOH, TJIACTMAcC,
KayuyKOB.

MexnpeaMeTHble CBA3U.



Peanu3aiiusi MeXXIpeZIMeTHBIX CBsi3eld MPU W3y4eHUW OpraHudyeckoi XUMUU B
10 knacce ocyllecTBAsieTCS uepe3 HCIOJAb30BaHHWE KaK OOIUX eCcTecTBeHHO-
HAyUHBIX TIOHATUM, TaK U TIOHSTHUM, SIBJISION[AXCS CUCTEMHBIMU [IJISI OTZE/TbHBIX
TIpeIMEeTOB eCTeCTBeHHO-HayUHOTO LIMKJIa.

OO6111e ecTecTBeHHO-HayuUHble TIOHSITUS: sIBJIeHHe, Hay4YHbIl (DaKT, TUMOTe3a,
3aKOH, TeOpWsi, aHa/M3, CUHTe3, KjaccuUKalys, TepUoAUUYHOCTb, Hab/oeHue,
r3MepeHue, SKCIIePUMEeHT, MO/le/TUpOBaHHUe.

du3vka: MaTepus, SHEprusi, Macca, aroM, 3JeKTPOH, MOJIeKYIIa,
SHepPreTUUeCKWil ypOBeHb, BeIeCTBO, Teno, O0BEM, arperatHoe COCTOSTHUe
BeIleCcTBa, (pr3nuecKrie BeJTMUUHbI U eJUHULIbI UX U3MepeHusl.

buonorus: knetka, opraHusMm, Ouocdepa, oOMeH BellleCTB B OpraHusMe,
dorocuHTe3, OMONOTHYECKM aKTHBHbIe BellecTBa (Oenku, YIeBObl, JKUPHI,
(epMeHThI).

['eorpacduisi: MUHepasibl, TOpPHbIE TIOPO/IbI, MTOJIe3HbIe WCKOTaeMble, TOTIHBO,
pecypchl.

TexHO/IOTHs: THIIEBbIe TMPOAYKTHI, OCHOBBI pPAaIMOHA/BHOTO IHATaHUS,
MOIOLI[1e CPeJICTBA, JIeKapCTBeHHbIe U KOCMeTUUeCKue Tperaparhl, MaTeprasbl U3
HCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOP'AHUYECKASA XNMUSA

TeopeTnueckyne 0CHOBbI XUMHH

XAMUYeCKU 3neMeHT. AToM. HAapo atoma, H30TOMNBL.  DJIEKTPOHHAS
000/10UKa. JHepreTuyeckue ypoOBHH, MOAYPOBHU. ATOMHBIe opburtanu, s-, p-, d-
3/eMeHTbl. OCOOEHHOCTH pacripe/ie/ieHus1 37eKTPOHOB 10 opbuTasisiM B aToMax
3JIEMEHTOB TePBbIX YeThIPEX MeprUo/0B. DIeKTPOHHAast KOH(PUrypaLus aTOMOB.

[Teprognuecknit 3aK0H U Ileproanyeckass cucTeMa XMMHAUYECKUX 37IEMEHTOB
. . MenpeneeBa. CBsi3b MepUOANYECKOTO 3aKOHa U [lepyuoanyeckor CUCTEMBI
xumMuueckux snemeHTOB [I. VI. MeHzeneeBa C COBpeMEHHOM TeOpHeld CTPOEHMSs
aTOMOB. 3aKOHOMEDHOCTH W3MEHEeHUsI CBOWCTB XHWMWUECKUX 3/IEMEHTOB U
oOpa3yeMbIX WMU TPOCTBIX U CJOKHBIX BEIeCTB TIO0 TPYyIIaM UM TIepHUOaM.
3HaueHUe NMepuoAUUeCcKOro 3aKOHa B pa3BUTUU HAYKHU.

CrpoeHue BellecTBa. XUMHYeCKasg CBS3b. BHJbl XUMHYECKOW CBSI3U
(KoBasleHTHas: HeroJjisIpHast M TMOJsIpHasi, UOHHasA, MeTa/uinueckas). MexaHU3Mbl
oOpa3oBaHMsI KOBa/JIeHTHOM XWMHUeCKOW CBsSI3U (OOMEHHBIM M JOHOPHO-
aKLenropHbi). BomopogHasi cBsizb. Ba/leHTHOCTb. 3J€KTPOOTPULIATETLHOCTb.
CreneHb OKuc/1eHUs1. VIOHBI: KATUOHBI U aHUOHBI.



BemectBa MOJIEKYJIIDHOTO YW HEMOJIEKY/ISIDHOTO — CTPOEHUs.  3aKOH
TIOCTOSIHCTBA COCTaBa Bell[ecTBa. TUIbl KPUCTA/I/IMUECKUX PelléTOK. 3aBUCUMOCTh
CBOMCTBA Bell[eCTB OT TUIA KPUCTA/UTMUECKON PeIETKHU.

[TousTre 0 gucnepcHbIX cucTtemax. VICTUHHBIE W KOJUIOWHbIE PacTBOPHI.
MaccoBas [0J1s1 BelljecTBa B pacTBOpe.

Knaccudukaiiys HeopraHuyeCcKux COoeJMHEeHUH. Howmenkiatypa
HeopraHWuueCKUx BellecTB. ['‘eHeTMueckass CBA3b HEOPraHWYeCKHWX BeleCTsB,
TIPUHA/JIeXXalMX K pa3/IMuHbIM Kjlaccam.

Xvumuyeckasd  peakums.  Knaccudukaupss — XMMHAUeCKUMX — peaklui B
HEOPraHWYeCcKOM M OpPraHWYeCKOM XHMMHWM. 3aKOH COXPaHeHHs MacChl BeIeCTB,
3aKOH COXpaHeHUs U TpeBpalleHrs SHepruu Mpyu XUMAUeCKUX pPeakLnsX.

CKOpOCTb peakijuu, eé 3aBUCUMOCTh OT pa3inyHbIX (hakTopoB. OOpaThMble
peakiuu. XuUMHUUeCKOe paBHOBecue. DakKTOpbI, B/MUAKOL[ME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunnun Jle IllaTesnbe.

OneKTpouTHYeCcKas quccorualis. CHibHbIe U cabble 371eKTpouThl. Cpesa
BO/ZJHbIX PaCTBOPOB BeLeCTB: KUCJ/lasi, HeUTpasibHas, L1e/I0YHasl.

OKUC/IUTeIbHO-BOCCTAHOBUTE/IbHBIE PeaKLIUU.

OKCIepuMeHTa/lbHble MeTO/Jbl H3yUeHUs BeleCTB M UX IpeBpalljeHuN:
JeMOoHcTpauus Tabsmi «[leproanueckass cucTeMa XUMUAUYeCKUX 3eMeHTOB [1. U.
MeHzeneepa», HM3yueHWe MoZesiell KPHUCTA//TMUECKUX PEIIETOK, HabOIroZieHne u
OIMMCaHue JeMOHCTPALIMOHHBIX U JTaDOPATOPHBIX OIBITOB (pa3/ioykKeHHue TIepOKCHa
BOZOpO/ia B MPUCYTCTBUM KaTaau3aTopa, Orpeje/eHre Cpe/ibl PaCTBOPOB BelLleCTB
C TIOMOIbI0 YHHBepCaJbHOTO WHAWKATOPa, peaklUuhd HWOHHOTO obMeHa),
TIpOBe/ieHUe TIPAKTUUeCcKoi paboThl «BusiHMe pa3iuuHbIX (aKTOPOB Ha CKOPOCTh
XUMUYECKOU peakLum».

PacuétHbie 3agaum.

PacuéTel 1O ypaBHEHUSIM XUMHUYECKHX peakLud, B TOM UHCJIe
TePMOXMMHYECKHE PACYEThI, PacCuéTbl C HKCMO0JIb30BAaHWEM T[IOHSITHUS «MacCcoBas
JlOJ1S1 BeIeCTBa».

Heoprannueckas Xumms

Hemetannbl. Tlonoxkenve Hemeta/usioB B [lepuoguueckord cucTeMme
XUMHUecKux s3nemeHToB [I. V1. MeHzeneeBa U 0CoOOEHHOCTH CTPOEHHSI aTOMOB.
@du3nyecKkre CBOMCTBA HeMeTas/uloB. AJIJIOTPOIMS HeMeTa/sIoB (Ha IpuMepe
KUC/I0pOo/a, cepbl, hocdopa u yriieposa).

XYWMUYeCKre CBOMCTBA Ba)KHEHWIIIMX HeMeTasyiIoB (TajioreHOB, Cephbl, a3oTa,
docdhopa, yrsiepoja U KpeMHMs)) M MX  COoeJuHeHHM  (OKCH/[OB,
KUCJIOPOACOep KaliuX KACJIOT, BOAOPOAHBIX COeJUHEHUN ).

[IpumMeHeHVe Ba)KHEHIIIMX HEMETA/IJIOB U UX COeIMHEHUM.



Metamnbl. Ilonoxenue metannioB B Ilepuoauueckor cUcTeMe XUMHUUECKUX
sniemeHToB 1. 1. MenpeneeBa. OcoOeHHOCTA CTPOEHUsI 3JIEKTPOHHBIX 000/10ueK
aToMOB MetasuioB. O6ie (usnueckre cBoicTBa MeTasuioB. CriiaBbl MeTaslioB.
OeKTPOXUMUUECKUH Psif] HaTlIPSUKeHUU MeTaJlyioB.

XYWMUYeCKre CBOWCTBA BaKHEWIIIMX MeTas/uiOB (HAaTpUM, KalauM, KajblWH,
MarHuu, aJtOMAHUM, LIUHK, XPOM, >Kejie30, MeJib) U UX COeIMHEeHUM.

OO6mue criocobbl ToyueHUs1 MeTasuioB. [IprMeHeHHWe MeTaslsioB B OBITY M
TeXHUKe.

OKCrepuMeHTa/lbHble MeTOZbl W3YUeHUs] BelleCTB W WX MpeBpalleHuM:
M3ydyeHue KOJUleKUud «MeTasuibl U CTUlaBbl», 00pa3l[OB HeMeTasuIOB, pellleHue
9KCTepUMeHTalbHbIX 3aflau, Hab/ito/leHWe W OMMCaHWe [eMOHCTPALMOHHBIX U
7abopaTOpPHBLIX OIBITOB (B3aMMO/IEHCTBHE TUAPOKCH/A aFOMUHHS C pacTBOpaMH
KUCJIOT U 11[e/I0Uel, KaueCTBeHHbIe peaKl[Md Ha KaTUOHbI MeTaslIoB).

PacuéTHbie 3agaumn.

PacuéThl Macchl BellleCTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJMUECTBY
BeIlleCcTBa, Macce Wid 00BEMY OZHOTO W3 yYaCTBYIOIIMX B PeaKI[MH BEIeCTB,
pacuéThl Macchl (06bEMa, KOJTMUECTBA BeIleCcTBa) MPOAYKTOB peaki[id, eC/T O/IHO
Y3 BeLeCTB UMeeT TIPUMeCH.

XUMMA U XKU3Hb

Ponb xvMuu B obecrieueHUH 5KOJOTMUYECKOM, SHepreTUUeckor W MUIIeBOU
6e30mMacHOCTH, Pa3BUTHM MeUIMHBL. [IOHSATHE O HAy4YHBIX MeTOZAaX TO3HAHMS
BelLleCTB M XUMUYECKUX PeaKLvu.

[MpencraBnennss 06 OOIMMX HAy4YHBIX TIPUHLIATIAX — TIPOMBIILJIEHHOTO
TIO/TyYeHUs] B&)KHEULLINX BeleCTB.

UenoBeK B MHpe BeleCTB W MaTepUaioB: Ba)KHEUIIIMEe CTPOWTEe/bHbIe
Marepuasbl, KOHCTPYKLIMOHHble MaTepuajbl, KpPAaCKWd, CTEKJI0, KepaMUKa,
Marepuasbl [/l 3JIEKTDOHUKH, HaHOMaTepHuasbl, OpraHiuyecKkue U MUHepasbHbIe
ynoOpeHws.

XvMusi U 3[10POBbe Ue/ioBeKa: MpaBW/a HWCMOJb30BaHUS JIeKapCTBEHHBIX
TIperiapaToB, TpaBuia 6e30MacHOr0 MCIOMb30BaHUS TIperapaToB ObITOBOM XUMUN
B MOBCE/IHEBHOU >KU3HM.

MesxxripeiMeTHbIe CBS3H.

Peanmu3aiiusi  MeXmnpegMeTHBIX  CBsi3ell TMpU  u3yueHUM 0Ouelt u
HeopraHu4eckor XMMuM B 11 Kjiacce OCYIeCTBJISIETCSI Uepe3 UCMOJIb30BaHUe KaK
OOIMMX eCTeCTBeHHO-HAyUHBIX TIOHATHM, TaK W TIOHATUM, SIBJISIOIIAXCS
CUCTEeMHBIMU JIJI OTJe/IbHBIX MPeIMEeTOB eCTeCTBEHHO-HAYUYHOI O LIUK/Ia.

OOb1ue ecTecTBeHHO-HayuHble MOHSTHS: Hay4HbIM (aKT, TUIOTe3a, 3aKOH,
TeOpusl, aHaau3, CHHTe3, KjacCU(UKallys, TepUoJUUHOCTb, HabJtoIeHue,
5KCIepPUMEHT, MOZIeJIMPOBAHUE, U3MEDEHUe, sIBJIEHUE.



dusrKa: MaTepusi, SHePIusi, Macca, aToM, 3JIeKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIl, paZiIM0aKTHBHOCTb, MOJIEKYJa, SHePreTUUeCKUili ypoBeHb, BeleCTBO, TeJlo,
00BEM, arperaTHoe COCTOSIHUE BeIlleCTBa, (hH3nuecKyde BeJIMUMHBI U eUHUIIBI UX
V3MepeHusi, CKOPOCTb.

Buosorusi:  KneTka, opraHusM, JKocucTeMa, Ouocdepa, Makpo- U
MHUKPO3/IeMeHTbI, BATAMUHBI, 0OMeH Bell[eCTB B OpTaHU3Me.

['eorpadwmsi: MUHepasbl, TOPHbIE MOPOJbI, MOJIe3HbIe WCKOMaeMble, TOTMIUBO,
pecypchl.

TexHo/Orusl: XUMHUUecKasi POMbILIIEHHOCTb, MeTa/Iyprusi, MPOU3BO/CTBO
CTPOUTENBHBIX MaTepuasioB, CelbCKOXO3sIMCTBEHHOe TIPOM3BO/CTBO, TUIIeBast
MPOMBILUIEHHOCTb,  (papMalieBTUUecKasi  MPOMBIILIEHHOCTb,  TPOU3BOACTBO
KOCMeTHYeCKUX T[perapaToB, IIPOU3BOJCTBO KOHCTPYKIJMOHHBIX MaTepHasoB,
3/IeKTPOHHAsI TIPOMBIIIIEHHOCTb, HAHOTEXHO/IOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITIPOI'PAMMBI 110 XM
HA BA30OBOM YPOBHE CPEJHEI'O OBIIIEI'O ObPA3OBAHNUA

JINMHHOCTHBIE PE3YJ/IbTATBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUSI K pe3y/lbTaTaM OCBOEHUS
o0OyuarolUMHUCs TIporpaMM cpefiHero o0irero o6pa3oBaHUs (JIMYHOCTHBIM,
MeTanpeJMeTHbIM UM TIpeAMeTHbIM). HayyHO-MeTonWueCcKOM OCHOBOM  [IJid
pa3paboTKu TIaHWPYEeMbIX pe3y/bTaTOB OCBOEHHWs MpPOTrpamMM CpejHero obiiero
oOpa3oBaHus SIB/ISIETCS CUCTEMHO-/eSITe/TbHOCTHBIN TIOXO/I.

B cooTBeTCTBUM C CHUCTEMHO-[eSTeIbHOCTHBIM TIOAXO0JJOM B CTPYKType
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHUs TMpeaMeTa «XHMHs» Ha ypPOBHe CpeJHero
ob11iero 06pa3oBaHMs BbIIe/IEHBI C/IEAYIOIINE COCTaB/ISIOITE:

OCO3HaHWe OO0YyYalIMMHCSI POCCHUHMCKOW T'PaXKJAaHCKOW WJIEHTUYHOCTU —
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTA U CaMOOTIpe/ie/IeHHIO;

Ha/IMuHe MOTHBALMU K 00yJeHHio;

1jeJieHarpaBieHHOe Pa3BUTHe BHYTPEHHUX YOeKIeHW! JIMYHOCTU Ha OCHOBe
K/TFOUEBBIX [IEHHOCTeH U NCTOPUUECKHUX TPAAULIMKM 0a30BOM HAyKU XUMHHU,;

TOTOBHOCTh U CHOCOOHOCTH 0OyuarolUXCsi PYKOBOACTBOBAaTbCS B CBOeM
J1eATe/IbHOCTU 11eHHOCTHO-CMBIC/IOBBIMA YCTaHOBKaMU, TIPUCYIIIUMHU 1]e/I0CTHOM
cucTeMe XUMHUeCKoro o6pa3oBaHus;

Ha/Inyuie TIPaBOCO3HAHUS YKOJIOTUUYECKOM KY/bTYPhl U CIIOCOOHOCTH CTaBUTH
1[e/T1 U CTPOUTh >KU3HEHHbIEe TJIaHbI.

JINYHOCTHBIE pe3y/bTaTbl OCBOEHUS MpeaMeTa «XUMUS» [OCTUTAKOTCH B
eIVHCTBe YyuyeOHOM W BOCMUTATE/NIbHOM [eSTeIbHOCTU B COOTBETCTBUU C
r'YMaHUCTAUYECKUMH, COLMOKYJIbTYPHBIMH, NYXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMU
U WjjeajlaMd POCCHUMCKOTO TPakKAAHCKOTro OOIIecTBa, MPUHATHIMU B 00IecTBe
HOpMaMH Y  TpaBWIaMM  TIOBeJleHHUs,  CIIOCOOCTBYHOIIMMH  MpolieccaMm
CaMOMO3HaHUsl, CaMOpPa3BUTHS W HPABCTBEHHOIO CTAaHOBJEHUSI JIMYHOCTU
00yUaroIuXcsl.

JINYHOCTHBIE pe3yJ/ibTaTbl OCBOEHUs MpeaMeTa «XUMHUSI» OTpaXkaroT
c(hOpMUPOBAHHOCTL OMbITA I103HABATE/JbHOM M NPAKTUYECKOW [leaTe/IbHOCTH
00yuaroImyXCcst TI0 peann3aliiy NPUHATHIX B 00IeCTBe 1IeHHOCTeH, B TOM UuC/ie B
YacTH:

1) rpaXkJjaHCKOro BOCIUTAHUSA:

0CO3HaHUs1 00YyYarIIMMKUCS CBOMX KOHCTUTYLIMOHHBIX TpaB U 06s13aHHOCTEH,
YBa)KE€HUS K 3aKOHY Y TIPaBOIOPSAKY;

Npe/iCTaB/JeHUs] O COLMAJbHBIX HOpPMax W MpaBW/laX MEX/IAYHOCTHBIX
OTHOLIIEHUH B KOJJIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBODUECKOW [IesiTe/lbHOCTH TIpU CO3[aHUU
yueOHBIX TIPOEKTOB, pellleHuH YueOHBIX W MO3HaBaTebHBIX 3ajjay, BBITOJTHEHUU
XUMUYECKUX IKCIIePUMEHTOB;

CIIOCOOHOCTM TIOHWMMaTh U TIPUHUMATh MOTHBBI, HaMepeHUs, JIOTUKY U
apryMeHThI IPYTUX TIPU aHaM3e pa3/InuHbIX BUIOB yueOHO AesTe/TbHOCTH;

2) IaTPHOTHUYECKOT0 BOCIIMTAHHA:

L[EHHOCTHOTO OTHOILIeHUSI K WCTOPUYECKOMY W HAyuyHOMY Hacje[uio
OTeueCTBEHHOU XUMUM;

YBa)KeHHsI K TIpOLlecCy TBOpUeCTBa B 00/aCTH TeOPUU M TTPAKTHUECKOTO
TIPUMeHeHHs XMMHH, OCO3HAHUS TOTO, UTO AOCTID>KEHUs HayKU eCTh pe3y/bTaT
JIATeNbHBIX ~ HaO/MoeHnd, KpPOMOT/IMBBIX  SKCIIepUMEHTa/lbHBIX  TTOUCKOB,
TIOCTOSIHHOT'O TPY/la YYEHBIX U MPAKTUKOB,;

WHTepeca U TMO3HaBaTe/bHbIX MOTUBOB B TIONIyUYeHUM U TOC/IeAYHIeM
aHa/iM3e UH(OPMAIMK O TepPe/IOBbIX JOCTKEHUSIX COBPEMEHHON OTeueCTBEHHOU
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPAaBCTBEHHOT'O CO3HAHMS, STUUECKOT0 MOBe/IeHNSI;

CrIoCOOHOCTH OLleHWBATh CUTYAl[iH, CBSI3aHHbIE C XUMUUECKUMU SIBJIEHUSIMU,
Y TIDUHMMATh OCO3HAaHHbIE pellleHUs, OPUEHTHUPYsICb Ha MOPa/ibHO-HPaBCTBEHHbIE
HOPMBbI U 11eHHOCTY;

TOTOBHOCTH OI|eHWBaTh CBOE TOBeJileHHWe U TIOCTYIIKM CBOWX TOBapUIllel C
MO3ULIMI HPaBCTBEHHBIX W TIPABOBbIX HOPM M OCO3HaHWe TMOCAeACTBUN 3TUX
TIOCTYTIKOB;

4) dbopmupoBaHus KyJIbTYPHI 310POBbA:

MOHUMaHWsA I[eHHOCTel 370poBoro U Oe3omacHoro ob6pasza >KWU3HH,
HeoOXOMMOCTH OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (HU3UUECKOMY H
TICUXUUECKOMY 3/I0POBBIO;

cobmofenust TipaBua 0Ge3ormacHOro oOpalljeHusi C BeIecTBaMd B OBITY,
TIOBCe/IHEBHOM >KHU3HU U B TPY/I0BOM [1eATe/IbHOCTH;

MOHUMaHUsl 1[eHHOCTHM TIPaBW/I WH/WBUYaNbHOTO M  KOJJIEKTUBHOTO
Ge30racHOro 1MoBe/ieHHs B CUTYaIUsIX, YTPOKAIOIINX 3/J0POBBIO U >KU3HHM JIFO/Iel;

OCO3HAHUS TIOC/Ee/ICTBUNM W HENpUSATUS BPeJHBIX MpHBbIUeK (yroTpebieHUs
aJIKOT0J1s, HAPKOTUKOB, KYpeHHUs1);

5) TPy/I0BOI0 BOCTIMTAHMSI:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-MCC/ieZioBaTe/TbCKOM
JesiTe/IbHOCTH, — OOII[eCTBEHHO  TI0JIe3HOM, TBOPUECKOW W JPYruxX BUjax
JesiTeJIbHOCTY;

YCTAHOBKM Ha AaKTUBHOE YyyacThe B pellleHuM TMpPaKTUUecKux 3ajau
COLIMaTbHOM HarpaB/IeHHOCTU (B paMKax CBOEro K/jacca, IITKOJIbI);



WHTepeca K MPaKTUYeCKOMY H3yueHHI0 Mpodeccuii pa3iuyHOro poja, B TOM
YHC/le Ha OCHOBE NMPUMEHEHHS MPeJIMETHBIX 3HAHUM 110 XUMUH;

YBa)KE€HUS K TPYAY, JIOASAM TPyJa W pe3y/bTaTaM TPY/OBOH JesTeTbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBU/ya/IbHOM TPAaeKTOPHH
obpa3oBanus, Oynyieil npodeccur U peanu3aliui COOCTBEHHBIX >KMU3HEHHBIX
TJIAHOB C YUETOM JINUHOCTHBIX MHTEPECOB, CITIOCOOHOCTeH K XWMHWH, UHTEPECOB U
noTpeGHOCTeM 00ITIeCTBRa;

6) 3K0/I0rMYeCcKOro BOCIIUTAHUS:

9KOJIOTMUECKHU 1]e1eCO00pa3HOr0 OTHOIIEHUs K TPUPOJe, KaK WCTOUHHUKY
CYIIIeCTBOBAHUS )KM3HH Ha 3eMJIe;

MOHUMaHUSA TJI00abHOTO0 XapakTepa SKOJIOTMYeCKHX TIpo0JieM, BIIHSHUS
9KOHOMUYECKHUX TTPOLIeCCOB Ha COCTOSTHHE TIPUPOTHOUM U COLTMATLHOU Cpe/ibl;

OCO3HaHUSA HEeOOXOAVUMOCTH WCIIO0/Ib30BaHUS IOCTWKEHUH XUMHU  [IIs]
pellieHyst BOTIPOCOB Pal[MOHAILHOTO TTPUPO/I0TI0/Ib30BaHuS;

AaKTUBHOTO HETNpUATHSA JeWCTBUN, TIPUHOCSINMX BpeZ, OKpY>Karolei
TIPUPOJTHOM CpeZie, YMEHHs MPOTHO3HMPOBATh HeOJIarornpusaTHbIE 3KOJIOTHYECKHe
TIOC/IeICTBUS MPeATTPUHUMAEMbIX JeMCTBUI U MPeI0TBpallaTh UX;

Ha/IMYUsI Pa3BUTOTO IKOJIOTUUECKOTO MBIIIEHUS], SKOJIOTMUECKOU KYJIbTYPBI,
OITbITA JesITeIbHOCTH 9K0JIOTUUECKOU HaTpaBJ/IEHHOCTH, yYMeHUS
PYKOBOZICTBOBaTbCSI MMM B TI03HaBaTe/bHOW, KOMMYHUKATHBHOM U COI[HAIbHOMN
NPAaKTHUKe, CIOCOOHOCTY U YMEHHWs AaKTHMBHO TPOTHUBOCTOSTH  W/I€0JIOTHU
xemodobuu;

7) e HHOCTH HayYHOT0 MO3HAHMA:

c(OPMHPOBAHHOCTH MHPOBO33DEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU 1 00IT|eCTBeHHOMN MPaKTHUKWY;

MOHUMaHUs CIeluOUKM XUMHUM KaK HayKW, OCO3HaHWS €€ pomu B
(bopMHpOBaHUY PAlMOHATBLHOTO HAYUHOT'O MBIIIJIEHNs, CO3/IaHUM 1]eJIOCTHOTO
Tipe/iCTaB/ieHnst 00 OKpY’KaroIlleM MHUpe KaK O eJUHCTBe MPHUPO/bLI U UeoBeKa, B
MO3HAHWM TIPUPOJHBIX 3aKOHOMEPHOCTeH U pelleHud MpobjeM CoXpaHeHUs
TIPUPOTHOTO PaBHOBECHS;

yOeXXméHHOCTM B 0CO00OW 3HAUMMOCTA XUMHHM i1 COBPEMEHHOM
[[UBWIM3Al[UK: B €€ T'YMaHUCTUYECKOW HarpaBJIeHHOCTH W BA)KHOW pPOMUA B
CO37IlaHUM HOBOM 0a3bl MaTepHabHOW KYJILTYPhI, pellleH|H riao0anbHbIX TpobieM
YCTOHUMBOTO Pa3BUTHs Ue/I0OBEUECTBA — ChIPLEBOM, IHEPTeTUUECKOM, MUILEBON U
9K0JIOTUYeCKOW 6e30racHOCTH, B pa3BUTUM MeJUIMHBI, 0OecriedyeHUU YCIOBUM
YCITEIIIHOTO Tpy/la U SKOJOTUYeCKHM KOMMOPTHOM J>KW3HM KaXKIOro uieHa
o0I111eCTBa;

eCTeCTBEeHHO-HayYHOH TPaMOTHOCTH: TIOHUMaHHS CYIITHOCTH MeTOZIOB
TI03HAHMS, WCII0/Ib3YeMbIX B €CTeCTBEHHBIX HayKaX, CTIOCOOHOCTH HCII0J/Ib30BaTh



ToJilyuyaeMble 3HaHUs [Jis aHa/inu3a U 00BsICHEeHUS sIBJIEHHN OKpY>Kalolllero Mupa u
TIPOMCXOASIINX B HEM M3MeHeHWH, yMeHus JleflaTb 000CHOBaHHbIe 3aK/IFOUeHHs Ha
OCHOBe HayuyHbIX (DAKTOB W MMEIOLMXCS [JaHHbIX C LeJbI0  TOMy4YeHUs
JIOCTOBEPHBIX BbIBO/IOB;

CMOCOOHOCTH CaMOCTOSITe/TbHO MCIO/Ib30BaTh XWMUUeCKHWe 3HaHUs [iIs
peliieHUs1 IP0o6JieM B peanbHBIX KU3HEHHbIX CUTYalUsX;

MHTEepeca K MO3HaHUI0 U UCC/Ie[0BaTe/IbCKOU [1eATe/TbHOCTH;

TOTOBHOCTA U  CMOCOOHOCTM K  HeNpephIBHOMY  00pa3oBaHUIO U
camMo0obpa30oBaHUiO, K AaKTUBHOMY IIOJIyUeHHIO HOBBIX 3HAHUU 110 XUMWUU B
COOTBETCTBUM C KU3HEHHBIMU MTOTPeOHOCTSIMUY;

MHTepeca K 0COOEHHOCTSIM Tpy/ia B pa3/MuHbIX cepax npodeccroHaTbHOM

JleaTe/IbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDbBI

MertaripejMeTHbIe pe3y/bTaThl OCBOEHUs yueOHOro Tipeamera «XUMHs» Ha
ypOBHe cpefHero obiriero 06pa3oBaHusi BKIFOYAIOT:

3HauMMble i (OPMHUDOBaHHS  MHUDPOBO33peHHSI  O0yuarouxcs
MeXAUCLUTIZIMHApHBIe (MeXXTIpeJMeTHbIe) OOIleHayuyHble TOHSTHS, OTpakarolue
1]eJIOCTHOCTh HAay4YHOM KapTUHbI MHpa U CHeUu(puKy MeTOJ0B TI03HaHUS,
WCIO/Ib3YEeMBbIX B €CTeCTBEHHBIX HayKaxX (MaTepusi, BellleCTBO, SHEPrUsi, sSIBJeHUe,
Trpoliecc, CUCTeMa, Hay4yHbld (akT, MPUHLUII, TUTOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwusi, UCC/iefloBaHre, HabOoieHre, M3MepeHue, SKCIIePUMEHT U IpyTre);

yHUBepcanbHble yueOHbIe [efcTBUS (TI03HAaBaTe/bHbIe, KOMMYHUKAaTHUBHbIE,

peryJ/siTUBHbLIE), obecrieurBaroiiye (hopmurpoBaHue (byHKI[MOHATbHOM
I'PaMOTHOCTH U COIMA/TbHOW KOMITETEHI[UM 00YUaroInXCs;
CTI0OCOOHOCTH 00yUaroIuxcs HCTI0/Th30BaTh OCBOEHHbIE

MeXIUCIUTUTMHAPHbIE, MUPOBO33peHUeCKHe 3HAHUSI U YHUBEpCa/bHble yueOHbIe
JIeCTBUSI B T03HABATe/IbHOU U COLIMA/IbHOW MPAKTHKe.

MerTarnpeiMeTHble pe3y/bTaThl OTpPa)kKalOT OBJaj/leHHe YHUBepCaJTbHbIMU
yueOHBIMH  TI03HaBaTe/bHBIMA, KOMMYHUKATUBHBIMM U  PeTyISTUBHBIMU
JIeUCTBUSIMU.

Ogafenue YHHBepCa/TbHBIMH yueOHbIMHU Mo3HaBaTe/IbHbIMHU
NeHCTBUAMU:

1) 6a3oBbIe JIOTHYECKHE IeHCTBHS:

camMocTosiTeslbHO  (DOpMy/MpOBaTh W aKTyaJM3WpoOBaTh  Mpobiemy,
BCECTOPOHHE eé pacCMaTpUBATh;

orpefensTh 1led JesTeTlbHOCTY, 3ajaBas TlapamMeTpbl W KPUTEPUU UX
JIOCTW)KEHUSI, COOTHOCUTD pe3y/bTaThl JiesiTeTIbHOCTU C TIOCTaB/IeHHBIMU 11eJISIMU;

WCII0J/1b30BaTh TIPU OCBOEHUHU 3HAHUM NPUEMBI JIOTUUECKOTO MBIIILIeHUS —
BbIJIeNISITh XapaKTepHble TPH3HAKU TIOHATUM W YCTaHABIWMBAaTh WX B3aUMOCBSI3b,



WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHITUS ZJis1 00BsICHEHUsI OT/ie/TbHbIX (DaKTOB U
SIBJICHUI;

BbIOMpaTh OCHOBaHWS W KDUTEPUM [/ KAaCCU(PUKAI[MM BeIllecTB U
XUMUYECKUX peaki[ui;

yCTaHaB/MBaTh TPUUYMHHO-C/I[ICTBEHHbIE CBSI3M MeX]y H3yuyaeMbIMU
SIBJIEHUSIMU;

CTPOUTbH JIOTUUECKHe pacCyKAeHusi (MHIyKTHBHbIe, [leYKTHUBHbIE, TIO
aHasIOTWM), BbISB/IATh 3aKOHOMEPHOCTH W TIPOTHBOPEUMS B pacCMaTpHBaeMbIX
sIB/IEHUsIX, (DOPMYJTUPOBATh BLIBO/IbI U 3aK/TFOUEHHUSI;

TIPUMEHSITh B MPOLiecce T03HaHUs, UCTI0/Ib3yeMble B XUMUM CUMBOJIMUECKUE
(3HaKOBBIE) MO/Ie/H, TIPe0Opa30BLIBaTh MO/ie/IbHbIe TIPe/ICTaB/IeHUs — XUMUUeCKUi
3HaK (CMMBO/) 2JIeMeHTa, XUMUuecKas (opmysa, ypaBHEHHE XUMHUYECKOH
peakiui — TIPU pellleHWW y4ueOHBIX TT03HaBaTebHBIX W TPaKTUUeCKWX 3a7iad,
TIPUMEHSITh Ha3BaHHbIe MOJe/IbHbIe TPe/[CTaB/IeHus [Jisl BbisB/IEHUs XapaKTePHbIX
TIPU3HAKOB U3yYaeMbIX BeIeCTB U XUMUUECKUX PeaKLUi.

2) 6a3oBbIe HCC/Ie/J0BaTe/TbCKHE AeHCTBUS:

B/JIaZieTh OCHOBaMH METO/IOB HAayUHOTO TI03HAHHs BeIeCTB U XUMUUYECKUX
peakiui;

dbopMyMpoBaTh Lie/iv 1 3a/laul UCC/Ie/l0BaHusl, UCIIOIb30BaTh MOCTaBIeHHbIe
M CaMOCTOSITeJTIbHO C(OpPMYJ/IMpOBaHHbIE BOIMPOCHl B KayecTBe WHCTPyMEHTa
TI03HAHUSI U OCHOBBI /iji1 (DOPMHUPOBAHUS THUIIOTE3bI M0 TIPOBEpPKe MPaBUILHOCTH
BbICKA3bIBae€MbIX CY>K/I€HU;

BJaZieTh HaBbIKaMU CAMOCTOSITe/IbHOTO T[JIAHWPOBaHUSI M TMPOBeJeHUsi
yueHWYeCKUX SKCTIepHMEeHTOB, COBepIIIeHCTBOBAaTh YMeHUsl HaO/MoAaTh 3a X0/0M
rpoLjecca, CaMOCTOSITe/IbHO TIPOrHO3UpPOBaTh €ro pe3ysbrar, (OopMyJ/IHMpOBaTh
0000111eHHs ¥ BBIBOZIBI OTHOCUTE/ILHO JOCTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie/JOBaHUS,
COCTaB/ISATH 000CHOBAHHBIA OTYET O TIPO/IeIaHHOM paboTe;

npuoOpeTaTh OMBIT yUYEHUUECKOW HWCCIeZiloBaTe/IbCKOM ¢ TIPOEKTHOM
JesITe/IbHOCTH, TIPOSIB/IAT CIMTOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITE/IbHOMY
TOUCKY METO/IOB pellleHus] TIpaKTUYeCKUX 3a/lau, TIPUMEHEeHUI0 pa3/InuHbIX
MeTO/IOB IMO3HaHMUSI.

3) pabora c uadopmanueit:

OpWEHTHPOBAaTbCSI B Ppa3/IMYHBIX WCTOYHMKAX WHPOpMauuud (Hay4dHO-
TIOMy/ISIpHAasl  JIUTepaTypa XWUMHUYECKOTO COZiepKaHHs, CIpaBOYHbIE I10COOUS,
pecypchl VIHTepHeTa), aHanM3UpOBaTh WH(OPMAIMIO pa3/iMuHbIX BUOB U (opM
Tipe/iCTaBJIeHus], KPUTHUYECKU OLleHUBaTh eé JIOCTOBEPHOCTh u
HEeNpOTUBOPEUYUBOCTb;



dbopMyMpoBaTh 3anpoChkl U TIPUMEHSITh Pa3/IMuHble MeTO/bl TIPU MOKCKe U
orbope wuHbOpMalMM, HeoOXoAUMON [ BBITIOHEHUs y4eOHBIX 3ajay
OIpe/ie/IeHHOI O THIIA;

nproOpeTaTh OIBIT HCIOJ/b30BaHUsA WHGMOPMAI[MOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTUW Y Pa3/IMUHbIX MTOMCKOBBIX CUCTEM;

CaMOCTOSITeJILHO ~ BbIOMpaTh  ONTHManbHYy0  (OpMy  TpeAcTaB/ieHHs
vHdopmaluu (cxeMbl, rpadyKH, JUarpaMmbl, TaO/IULIbI, PUCYHKU U JPYTHE);

WCTIO/Tb30BaTh HAYUHBIA $S3bIK B KauecTBe CpeAcTBa IpH pabore cC
XUMUYeCKor wuHopMalueil: TIPUMEHSITb MeXIpeAMeTHble ((usnueckve U
MaTeMaTUueCKre) 3HaKd U CUMBOJIbI, (hopMy/ibl, abOpeBUaTypbl, HOMEHK/IATYpY;

WCIIO/Ib30BaTh W Tpeobpa3oBbiBaTh 3HAKOBO-CHMBOJIMUECKHE Cpe/iCcTBa
HarasiTHOCTH.

OByajieHNe yHUBepPCa/IbHBIMH KOMMYHUKATUBHBIMU JJeHUCTBUAMM:

3a/]aBaTh BOIIPOCHI T10 CYIIIECTBY 00OCY’KZaeMol TeMbl B X0/le Juajiora u/umm
JUCKYCCHHW, BbICKa3biBaTb  uAeHd, (OpPMYIUMpOBaTb CBOW  MpeAJIOXKeHUs
OTHOCHTE/IBHO BBITIO/THEHUSI TIPE/I/I0’KeHHOM 3a/jauy;

BBICTYIIaTh C TIpe3eHTaljuel pe3y/bTaTOB IO3HABaTeIbHOM [esiTeTbHOCTH,
TMOTyUYeHHBIX CaMOCTOSIT€/IbHO U/ COBMECTHO CO CBEPCTHUKAMMU TIPU BBITIOJTHEHUN
XUMUUECKOTO 3KCIIepUMeHTa, TIPaKTUUeCKoi paboThl TI0 MCC/IeJOBAaHUIO CBOWCTB
M3ydyaeMbIX Bell[eCTB, peanu3aliui yueOHOro mpoekta U (GopMyIupoBaTh BBIBOJbI
Mo pe3y/ibTaTaM MPOBEAEHHBIX UCCAe[OBaHUW TMyTEM COTr/IaCOBAHUS MO3ULUNA B
xo/1e 00CyKaeHust 1 0OMeHa MHEHUSIMH.

OBajieHNie yHUBePCa/IbHBIMHU Pery/JIATUBHBIMHU JeUCTBUAMM:

CaMOCTOSITeJTbHO TIJIAHUPOBAaTb M OCYLLECTBJSATb CBOK I103HABaTebHYIO
JlesITeNTIbHOCTh, Ofpefesisia e€ Lead M 3aJaud, KOHTPOJIUPOBaTb W IO Mepe
HeoOXOMMOCTH KOPPeKTUpPOBaTh TIpejijlaraeMblii  aJifOPUTM  JIeMCTBUN  TpU
BLITIOJTHEHNM y4yeOHBIX U HCC/IeOBaTe/IbCKUX 3ajlady, BbIOMpaTh Haubomee
3¢ deKTUBHBIM C€MoCcOO6 WX pellleHHsT C YYETOM TI0/iyueHHsT HOBBIX 3HAHUUA O
Bell[eCTBAaX U XUMUUECKUX peaKLUsX;

OCYILeCTB/ISITh CAMOKOHTPOJIb CBOEM [IeATe/IbHOCTU Ha OCHOBe CaMOaHa/u3a
Y CaMOOL[€HKH.

IIPEAMETHDBIE PE3YJ/IBTATDI

10 K/TACC

[IpenmeTHble pe3ynbTaThl OCBOeHMsI Kypca «OpraHudeckasi XUMHSI»
OTpaXkaror:

chOpMHUPOBAaHHOCTb ~ TIPeZICTaB/€eHUM O XHUMUUECKOM  COCTaB/sitoIei
eCTeCTBeHHO-HAYUYHOM KapTHHBI MHpa, POJM XUMUUA B TI03HAHUW SIBJIEHUM



NpUupo/bl, B (OPMHUPDOBAHMM MBbILIUIEHUS W  KYyJAbTypbl JIMUHOCTH, €&
GbyHKI[MOHAILHOM TPaMOTHOCTH, HeO0OXO0IUMOM [171s pellieHUsl MPaKTUYeCcKuX 3a/jau
U JKOJIOTHYeCKU 0OOCHOBAHHOTO OTHOILIEHUS] K CBOEMY 3/J0POBbIO U TPUPOHOMU
cpefie;

B/aZleHue  CUCTeMOW  XUMHYECKUX  3HaHWW, KOTOpas  BKJIOUaerT:
OCHOBOIIOJ/IArarole TMOHATUS (XWUMUUECKUM 371eMeHT, aToM, 3JIeKTPOHHasi
000/10UKa aToMa, MOJieKyJia, BaJleHTHOCTb, 3/IeKTPOOTPHULAaTe/IbHOCTh, XUMHUUeCKasl
CBsI3b, CTPYKTypHas (opmysia (pa3BépHyTasi M COKpalléHHasi), MO/b, MOJSIPHas
Macca, MOJISIDHbIM 00bEM, YIJIeDOAHbIM CKeseT, (yHKIMOHA/bHAs TPYIIIIa,
pajivika, U30Mepusi, U30Mepbl, TOMOJIOTUUECKUUN Psifi, TOMOJIOTH, YIJIeBOJOPO/MbI,
KUCJIOPOJ, U a30Tcofep)Kallue COeUHEHUs, MOHOMep, TOJMMep, CTPYKTYpHOe
3BEHO, BBICOKOMOJIEKY/ISIDHbIE COeZJMHEHMS); TEOPUHU U 3aKOHBI (TEOpHsi CTPOEHUSs
opraHmveckux BemlectB A. M. ByT/iepoBa, 3aKOH COXpaHEHUsI MacCChl BeILleCTB);
3aKOHOMEPHOCTU, CUMBOJIMUECKUM $3bIK XWMHH; MHUDPOBO33peHYecKue 3HaHus,
JeXalljde B OCHOBE TIOHMMAaHUsl TIPUUMHHOCTA W CUCTEMHOCTH XWMHUECKHX
sIBJIeHUM, (PAKTOJIOrMYeCKrue CBeJleHHsT O CBOMCTBaX, COCTaBe, TMOJIyYeHUH H
0e30MacHOM UCTIONb30BAHWN Ba)KHEMIIIMX OpraHUUeCKWX BellecTB B ObITY U
TIPaKTUYEeCKOH AesiTeIbHOCTH YesiIOBeKa;

c(hOpMUPOBAaHHOCTb YMEHUW BBISIBJISATb XapaKTepHble MPU3HAKWA TTOHSITHM,
yCTaHaB/IUBaThb MX B3aUMOCB$I3b, WCIO/Ib30BaTh COOTBETCTBYIOLUE MOHATHSA TPH
OMMCAaHUM COCTaBa, CTPOEHUS U MpeBpalleHru OpraHuvyeCcKux CoeJMHeHuN;

chOpMUPOBAHHOCThL YMEHUUM HCIIO0b30BaTh XUMHUUECKYH0 CUMBOJIUKY [JIsi
COCTaB/IeHHUsSI MOJIEKY/ISIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOM, COKpaIléHHON)
(GbopMyn1 oOpraHMYeCcKMX BeLIeCTB W ypaBHEHUWM XUMHYECKUX peakLuM,
V3rOTaB/IMBaTh MO MOJIEKY/] OPraHUYeCKUX BeIecTB Ui WITOCTPALUu WX
XUMUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOEHMUSI;

chOpMUPOBAHHOCTbL YMEHHM YCTaHAaB/IWMBAaTh MPUHAIEXHOCTb M3YUYEHHBIX
OpraHMYecKMX BelleCTB I0 HMX COCTaBy M CTPOEHHUI0 K OmNpefenéHHOMY
KJIaCCy/Tpynme CcoefuHeHuM (yIJIeBOJOpPOJbl, KHUC/IOPOJ U  a30TcoeprKallye
COelMHEHUs], BbICOKOMOJIEKYJ/ISIDHbIE COeAUHEeHUs), [aBaTb WM Ha3BaHUS [0
cuctematnuyeckoli HomeHknatype (IUPAC), a Takxe MNpHUBOJAWUTH TPUBUA/IbHbIE
Ha3BaHUSl OT/E/NbHbIX OpPraHWYeCcKHWX BeleCTB (3TW/EeH, MNPOIW/EH, aleTHIIeH,
STUIEHIIMKOJIb, TJIULIepUH, (eHOos, (opmanbleruf, aleraablerus, MypaBbUHast
KUCJIOTa, YKCYCHasi KUC/I0Ta, OJIeMHOBAasi KUCJ/I0Ta, CTeapUHOBasi KUC/IO0Ta, TIH0K03a,
dbpyKTO3a, Kpaxmari, 1ie/1/it0/103a, TJIULWH);

Cc(OPMUPOBaHHOCTb YMEHMsI OMpeJensaTb BHUAbl XUMHUYECKOU CBSI3U B
OpraHNYeCcKux CoeJMHeHUsIX (O4MHapHbIe U KpaTHBIEe);



c(hOpMUPOBAHHOCTb yMEHUSI TIPUMEHSITb TIOJIO)KEHUSI TEeOpUU CTPOEHUS
opraHuueckux BeljectB A. M. ByTiepoBa /s 00bsiCHeHHUsI 3aBUCUMOCTH CBOMCTB
BelLleCTB OT UX COCTaBa U CTPOEHMUSI; 3aKOH COXPaHEeHUsI MaCChl BEIlleCTB;

c(hOpMUPDOBAaHHOCTb ~ YMEHMM  XapaKTepu30BaTb  COCTaB, CTPOEHWe,
¢du3nueckue U XMMUUECKUe CBOWCTBA TUIMUUHBLIX TMpeJCTaBUTEeel pa3/dyHbIX
K/IaCCOB OpraHUYecKuX BellecTB (MeTaH, 3TaH, 3TW/EH, TpPOMWIeH, alleTUJIeH,
bytaguen-1,3, MetunbyrtagueH-1,3, 6eH30/7, MeTaHO/, 3TaHOJ, 3TUIEHTJIUKOJb,
TIULEpUH, (PeHOJ, alleTa/b/lery/l, MypaBbUHasi U YKCyCHasi KUCJOTHI, TJIFOKO3a,
KpaxMaJl, LIeJUIF0103a, aMUHOYKCYCHast KUCJIOTa), WITFOCTPUPOBATh T€HETUUECKYHO
CBA3b MEXKJy HHWMM yPaBHEHUSIMA COOTBETCTBYIOIIUX XUMHUUYECKUX DpeakLu C
WCII0/Tb30BaHHEM CTPYKTYPHBIX (hOpMYJI;

c(hOpMHUPOBAaHHOCTb YMEHUSI XapaKTepu30BaTb UCTOYHUKU YT1€BOZOPOAHOTO
CeIpbsi  (HeTh, TIPUPOJHBIM Ta3, VYrojb), CIOCOOBI WX TiepepaboOTKU |
TIpaKTHUUeCKoe TIpYMeHeHre TIPOAYKTOB TiepepaboTKy;

chOpMUPOBAHHOCTbL YMEHUW TIPOBOJUTH BBIUMC/AEHUSI MO XUMHUUECKUM
ypaBHeHUsIM (Macchl, 00bEMa, KOIMUECTBAa MCXOJHOTO BEI[eCTBa WM TPOJYKTa
peakiuM TI0 HW3BECTHBIM Macce, 00BEMY, KOJMUECTBY OAHOTO W3 MCXO[AHBIX
BelLleCTB W/IM MPOJYKTOB PeakLin);

chOpMHPOBAaHHOCTL YMEHHWM BJ/aJleTh CHUCTEMOM 3HaHWN 00 OCHOBHBIX
MeTOJax HayuHOro TMO3HaHUsl, UCIO/b3YeMbIX B XUMUHU TIPYU U3YU€HHUU BeIleCTB U
XUMHUUECKUX siBJIeHUH (HabO/Tto/jeHre, u3MepeHue, 3KCIIepUMEeHT, MO/Ie/TMPOBaHHeE),
WCIO/Ib30BaTh CHUCTEMHbIE XUMWYECKWe 3HaHUSl [/ TIPUHATUS DeIleHud B
KOHKDETHBIX JKA3HEHHbIX CUTyalMsX, CBSI3aHHBIX C BelleCTBAMU U HUX
NpUMeHeHueM;

cchopMHUPOBAHHOCTb YMEeHUM COOJIO/IaTh MpaBU/ia M0J/Ib30BaHUS XUMUUECKOU
MOCy/Iol ¥ jlabopaTOpHbIM 000pyJOBaHHEM, a TakKXKe IpaBWia oOpaIreHus c
Bell[eCTBAMU B COOTBETCTBUM C MHCTPYKL[USIMU TIO BBLITIOJTHEHUIO J1abopaTOPHBIX
XUMUUECKUX OMbITOB;

c(hOpMUPOBAaHHOCTb YMEHUM I[UIaHUPOBATh M BBIMNOJHATh XWUMUYECKUU
5KCIepUMEHT (TIpeBpalljeHus OPraHu4yeCKrX BellleCTB TIPU HarpeBaHWH, MTOTyUeHUe
STHU/IeHA W WU3y4YeHue ero CBOWUCTB, KaueCTBEHHble peakLUWd OpraHudyecKrux
BeIIeCTB, ZieHaTypalys Oe/IKOB TIpU HarpeBaHWH, I[BeTHbIe Peakiuu OelKoB) B
COOTBETCTBUM C TIpaBWIaMH TeXHHUKA 0e30MacHOCTH TIpH oOpallieHud C
BellleCTBAMM U J1abopaTOpHBIM 000pyZiOBaHWEM, TIPeACTAB/ATbH pPe3y/bTaThl
XUMHUYECKOT0 3KCreprMeHTa B (opme 3anucu ypaBHEHWM COOTBETCTBYIOILIMX
peakiuii ¥ (GOPpMYy/IUPOBATh BLIBO/bI HA OCHOBE 3TUX pe3yJ/IbTaToOB;

c(hOpMHUPOBAaHHOCTb YMEHWUM KPUTHUYECKU aHA/M3UPOBaTh XHWMUUECKYIO
vH(doOpMalMio, TOoyYyaeMyr0 U3 pa3HbIX HCTOUHUKOB (Cpe/iCTBa MacCOBOM
vHdopmaluu, IHTepHeT U Apyrux);



chopMUPOBAaHHOCTb ~ yMeHUW  COO/MIOAaTh  TpaBWia  JKOJIOTHUeCKU
1jes1lecoo0pa3HoOro TMoBejieHUss B OBITY W TPYAOBOM JesTebHOCTA B I[e/sX
COXpaHEeHMUs1 CBOEro 370pPOBbSl M OKPY’Karllled MPUPOJHOM Cpe/bl, 0CO3HaBaTh
OMaCHOCTb BO3JEUCTBUS HA >KUBbIE OPraHW3MbI OINpeJeNéHHbIX OpPraHuYeCKuX
BeIl[eCTB, TMOHMMasi CMbICI TI0Ka3artess IT/IK, MosCHATh Ha MpuUMepax CIIoCcOObI
yMeHbIlIeHUs1 W TIpeJoTBpallleHus] WX BPEJHOr0 BO3/eMCTBUSI HAa OpraHu3M
yesi0BeKa;

JJisT 00yUaroIuxcsi C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 37I0POBbSI: yMeHUe
TIPUMEHSITb 3HaHWs 00 OCHOBHBIX [OCTYITHBIX MeTOZaX TIO3HAHUS BeIeCTB U
XMMUUECKUX SIBJIEHUM;

ST CHAeNbIX M CAabOBUASAIIMX OO0yuaroluXxcsl: yMeHHe HCII0bh30BaTh
pesibehHO-TOUeUHYI0 cucTeMy obo3HaueHuit JI. Bpaiiis A5 3aricyd XMMHUeCKUX

dbopmyi.
11 KJTIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHST Kypca «OOIjas v HeopraHuueckast
XAMUS» OTPaXKaroT:

c(hOpMHUPOBAaHHOCTb  TpeJCTaB/JeHUM: O XUMHUUECKOW COCTaBJISIHOLLEeN
eCTeCTBeHHO-HAYUHOM KapTHHbl MUpa, pPOJM XWMHWM B TIO3HAaHUU SIBJI€HUU
NpupoJbl, B (POPMUPDOBAHUM MBbIIUIEHUS W  KYyJAbTypbl JIMUHOCTH, €&
(byHKIMOHATBHOW TPAMOTHOCTH, He0OX0IUMOM I pellieHus TTPAaKTHUeCKHX 3a7au
Y 9KO0JIOTMUeCKHM 0OOCHOBAHHOT'O OTHOIIIEHHUSI K CBOEMY 3/10POBbIO M MPHUPOIHOMN
cpeze;

B/IaJlecHMe  CUCTeMOM  XMMHWYeCKHMX  3HaHMM, KOTOpasi  BKJ/IKOUaerT:
OCHOBOTIOJIararoiiye TOHATUS (XUMUYEeCKUM 3/IeMeHT, aToOM, HW30ToI, S-, p-, d-
3/IeKTPOHHBIE OpOWTaZIM aTOMOB, HOH, MOJIeKyja, MOJib, MOJIIPHBIM 00BEM,
BaJ/IEHTHOCTb, 3JIEKTPOOTPHULIATE/IbHOCTb, CTeleHb OKWC/IeHUs, XMMUUYecKas: CBS3b
(KOBa/IeHTHasi, MIOHHasi, MeTa/yIndecKasi, BOJIOpo/iHasi), KpUCTa/l/InuecKasi peliéTka,
TAMbl ~XUMHUUYECKUX  peakliuM, pacTBOpP, 3JIEKTPOJIUTHI, HE3JIEeKTPOJIUTHI,
9/IeKTPOIUTUYECKAs [JUCCOLMALUSA, OKUC/IUTe/lb, BOCCTAaHOBUTE/Ib, CKOPOCTb
XMMUUECKOM peakluM, XMMHWUeCKOe paBHOBECHE); TeOPDUU U 3aKOHBI (Teopus
571€KTPOJIMTUYECKOU AuCCoLMalM, Tepuoauueckuut 3akoH [. M. Menpeneesa,
3aKOH COXpaHEeHUs1 MaCChl BelleCTB, 3aKOH COXPaHeHUWsl M MpeBpalljeHusi SHepruun
MpU XUMHUYECKUX peaki[usix), 3aKOHOMEPHOCTU, CUMBOJMYECKUU SI3bIK XHMWH,
MHUPOBO33peHUYeCKUe 3HaHUf, Jjie)Kallue B OCHOBe MOHWMaHUS TPUYMHHOCTU U
CHUCTeMHOCTH XWMMUYECKUX sIBIeHWH, (haKTo/IorMuecKde CBeJileHHsI O CBOMCTBaX,
cocTaBe, TI0JTydeHHH 1 6e301TacCHOM MCIIO0/Tb30BaHUH BayKHEHUIITMX HeOPraHUUeCKHUX
Bell[eCTB B OBITY U TTPAKTUUECKOH esiTe/IbHOCTH Ue/IoBeKa;



c(hOpMUPOBAHHOCTb YMEHUWM BBISB/IATb XapaKTepHble TIPU3HAKU TOHSITHUH,
yCTaHaB/IMBaTh WX B3aUMOCBSI3b, MCIIO/Ib30BaTh COOTBETCTBYIOLME TIOHATHS MPU
OMNMCaHWW HEOPraHWYEeCKUX BeIeCTB U UX TMpeBpall|eHul;

c(hOpMHPOBaHHOCTb YMEHUM UCMOJIb30BaTb XWMUUECKYH) CHUMBOJIUKY [IJist
coctaBieHuss (OpMyJ BellleCTB M  ypaBHEHUM XUMMWYeCKUX  peaklui,
cucteMatuyeckyro HoMeHKNaTypy (IUPAC) v TpuBHaibHble Ha3BaHUs OT/e/IbHbIX
HeOpraHu4ecKUX BelllecTB (yrapHblid ra3, yIVIEKHUC/IbIM Ta3, aMMMakK, raiiéHas
13BeCTb, HeraliéHasi U3BeCTh, TUTbeBasi CoZla, MUPUT U IDyTHe);

chOpMUPOBAHHOCTh YMEHHUH OTpe/ie/iiTh BaleHTHOCTb U CTelleHb OKUC/IeHUS
XUMHUYECKUX 3JIEMEHTOB B COeJWHEHUSIX Pa3/IMUHOIO COCTaBa, BUJ XWMUUECKOU
CBs3U (KOBajieHTHasi, MIOHHas, MeTa/l/TnuecKasi, BOJOpPOJHasi) B COeMHEHHUSIX, TUII
KPUCTa/UIMUeCKOM DelIeTKM KOHKPETHOrO BellecTBa (aToMHasi, MOJIeKYJIsIpHas,
VIOHHAasl, MeTa/lJTMYecKasi), Xapakrep Cpeibl B BOJHBIX PacTBOpPaX HeOPraHUYeCKHUX
CcoeIMHEeHUH;

c(hopMHPOBaHHOCTb yMEeHUU yCTaHaBJ/IMBAaTh TIPUHA/IJIEXKHOCTh
HeopraHuyecKWx BelleCcTB [0 WX COCTaBy K OIpeze/IéHHOMY KiacCy/rpyIie
CoeIMHEHWH (MPOCThIe BeIecTBa — MeTas/ulbl U HeMeTaJl/Ibl, OKCHU/IbI, OCHOBaHUSI,
KUCJIOTBI, aM(OTepHbIe TUAPOKCH/IbI, COIH);

c(hOpMUPOBAHHOCTb YMEHUW PACKPbIBaTh CMBIC/ NTEPUOJAYECKOTO 3akoHa /1.
. MeHjiefieeBa U IeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYI0, 00bSICHUTETBHYIO
Y TIPOTHOCTUUECKYIO (PYHKLIVY;

chOpMUPOBAHHOCThL yMEHUM XapaKTepu30BaTh 3JIEKTPDOHHOE CTpOeHue
aTOMOB XMMHUECKHUX 3/ieMeHTOB 1-4 mnepuosoB Ileprogrueckor CUCTEMBI
XUMUueckux snemeHTOB []. V. MeHjeneeBa, MCMO/b3ysl TOHATUS «S-, p-, d-
5/IeKTPOHHbIE opbuTanu», «3HepreTUYecKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHUs] CBOUCTB XMMHUUECKHX 3/IEMEHTOB U UX COeJVUHEeHUMN
T0 Mepuojam U rpymnnam I[leprogruueckor CUCTeMbl XUMHAUECKUX 3/iemeHTOB 1. 1.
MeHeneeBa;

chopMHUPOBAaHHOCTh ~YMEHH  XapaKTepu3oBaThb (OMUCHIBaTH)  OOIIMe
XMMHUYECKMe CBOMCTBA HEOPraHWUYeCKUX BeIIeCTB  PAa3/IMYHbIX  KJIaCCOB,
NO/ATBEPXKJATh CYLeCTBOBAaHHWE T'eHEeTUYeCKOM CBSI3U MEXAYy HeOopraHhuyeCKUMU
BellleCTBaMU C MOMOI[bI0 YPaBHEHHI COOTBETCTBYIOIUX XUMHUUYECKUX peaKI[1ii;

c(hOpMHUPOBAaHHOCTb YMeHUSsI K/IaCCU(ULIMPOBAaTh XUMHUUYECKHEe DeakLuu TI0
pa3/IMuHbIM TMpPU3HAKaM (YMCIYy U COCTaBy pearvpyrolldX BeleCTB, TEIJIOBOMY
3¢ deKTy peakijuu, U3MEHEHHUIO CTelleHel OKHCIeHUs 3JIeMeHTOB, 00paTUMOCTH
peakLuM, y4aCTUIO KaTaJn3aropa);

c(hOpMHUPOBAaHHOCTb YMEHUM COCTaB/SITh yPaBHEHHUs peakl[uid pa3/uYHbIX
THUIIOB, TIOJTHBIE U COKpAIIEHHbIe YpaBHeHUs peaKiiii HOHHOTO0 0OMeHa, YUHUThIBast
yCJIOBUS, TIPU KOTOPBIX 3TH PeakLUU UAYT 40 KOHLIA;



chOpMUPOBAHHOCTb ~yMEHUM TIPOBOJWUTH peaklUW, MOTBepXKAatoliue
KaueCTBEeHHbI COCTAB pa3/IMUHbIX HEOpraHUueCKHWX BellleCTB, pacliO3HaBaTh
OTBITHBIM MYTEM HOHbI, TIPUCYTCTBYIOIIIME B BOJHBIX PaCTBOpPAaX HeOpraHWYecKux
Bell[eCTB;

c(hOpMUPDOBAaHHOCTb YMEHMM pacKpblBaThb CYIIHOCTb  OKUC/IUTETbHO-
BOCCTAaHOBHUTE/TbHBIX PeakKlUii MOCPe[CTBOM COCTaB/eHUs JIEKTPOHHOTO OasaHca
5TUX peakl1u;

c(hopMHUPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCMIMOCTb CKOPOCTH XMMHUECKOH
peakiuu OT pa3/IMYHbIX (DAKTOPOB; XapaKTep CMELLeHUs] XUMUUYeCKOT0 PaBHOBECHST
B 3aBMCHMOCTH OT BHeIlIHero Bo3aencTBus (mpuHuumn Jle [llatense);

chOpMUPOBAaHHOCTb YMEHHM XapaKTepu30BaTb XWUMHUECKHE TMPOLIeCChl,
nieXkalyue B OCHOBE TIPOMBIILLJIEHHOTO TOJ/IyYeHHsI CePHOU KUCJ/IOThI, aMMHaKa, a
TakkKe ChHOPMUPOBAHHOCTh TpeZACTaB/ieHHuN 00 0OLMX HAyYHBIX MPUHIUIAX U
9K0JIOTHUYECKHUX MPoOIeMax XUMUYeCKOTO TIPOU3BO/ICTBA;

chOpMUPOBAHHOCTb yYMEHUM TIPOBOJUTH BBIYMC/IIEHUS] C MCI0JIb30BAaHUEM
TIOHATHUSI «MacCoBasi [10Jisl BeIlleCTBa B PacTBOpPe», 00BEMHBIX OTHOIIEHUN Ta30B
TIPU XUMHUYECKUX PeakKI[UsiX, MacChl BeIlecTBa WM 00bEMa ra3oB M0 U3BECTHOMY
KOJTMUeCTBY BeIl[eCTBa, Macce WM 0O0BEMY OJHOTO U3 YYaCTBYIOIIMX B peaklud
BeL[eCTB, TeryioBoro 3¢¢ekrTa peakld Ha OCHOBE 3aKOHOB COXPAaHEHUSI MacChl
BellleCTB, MTpeBpallleHrs] U COXPaHeHHUsI SHepruy;

cchopMHUPOBAHHOCTh YMeHU COOMIOAATH TIpaBU/Ia MOb30BaHUS XUMHUECKOH
MOCY/IOM W J1abopaTOpHBEIM 000pyJOBaHHWEM, a TakKe ITpaBH/a OOpaileHus C
Bell[eCTBAMU B COOTBETCTBUM C MHCTPYKL[USIMU TIO BBLITIOJTHEHUIO J1abopaTOPHBIX
XUMUUECKHX OITbITOB,;

chOpMUPOBAHHOCTh yMEHUM TIJIAHUPOBAaThb U  BBITIOMHATh XUMHUECKUI
JKCIepuMeHT (pa3/io)keHue TepoKCHza BOAOPO/Ja B MPUCYTCTBUMU KaTaiud3aTopa,
ornpejesieHUe CpeJbl PacTBOPOB BeLIECTB C TIOMOIIbI YHUBEPCAJBbHOIO
VH/ITUKaTOpa, BAUSIHAE PAa3/TMUYHbIX (JaKTOPOB Ha CKOPOCTh XMMUUECKOM peakiiuHy,
peakiu MOHHOTO OoOMeHa, KaueCTBeHHbIe PeakI[iu Ha Cy/b(ar-, KapOoHaT- U
XJIODU/I-aHUOHBI, HA KaTMOH aMMOHMUS, pellleHue 5KCIIepUMeHTaTbHbIX 3a/au o
TeMaM «MeTtannbl» U «HeMmeTa/uibl») B COOTBETCTBUM C TIPaBU/IaMM TEXHUKHU
Ge3omacHOCTH MpU OOpallleH!H C BelljeCTBaMU U J1abopaTopHBIM 000py/[0BaHKEM,
MpeJiCTaB/IATh pe3yJ/ibTaTbl XUMHUUYECKOTO SKCIeprMeHTa B (opMe 3aruvcu
ypaBHEHUWM COOTBETCTBYIOLIUMX peaklUil U (OpMyJHMpoBaTh BbIBOJbI HAa OCHOBE
3TUX pPe3yJ/bTaToB;

chOpMUPOBAHHOCTh yMEHUN KPUTUUYECKU aHa/M3UPOBaTh XWMUUECKYIO
VH(OpMAaLUIO, TMOJly4YaeMyl U3 pas3HbIX MCTOYHUKOB (CpelCcTBa MacCCOBOU
KOMMYHUKaLuK, VIHTepHeT U Apyrux);



chopMUPOBAaHHOCTh ~ yMeHWW  COOMOAaTh  MpaBWia  JKOJIOTUUeCKU
1jes1lecoo0pa3HOro TmoBefieHUss B OBITY W TPY/AOBOM [eSTe/IbHOCTH B IIe/IsIX
COXpaHEeHMUs1 CBOEro 370pPOBbSl M OKPY’Karllled MPUPOJHOM Cpe/bl, 0CO3HaBaTh
OMaCHOCTb BO3/|eMCTBUS HA KUBbI€ OPraHU3MBbI OIpe/le/IEHHbIX BellleCTB, TIOHUMast
cMbIc/T TIoKasarenss IT[IK, TOSCHATH Ha TpuMepax CIiocoObl yMeHbIIeHUsS U
ripe/IOTBpallieHus] X BPeJHOTO BO3/IeHMCTBUSI HA OPraHU3M Ue/l0BeKa;

J7s1 00yJaroIuxcss ¢ orpaHUYeHHBIMU BO3MOXXHOCTSIMU 3/]0POBbsI: YMeHHe
TIPUMEHSTb 3HaHHsA 00 OCHOBHBIX [JOCTYITHBIX MeETOZaX TIO3HAHUS BEIeCTB U
XUMHUYECKUX SIBJIEHUN;

IJIsT  CJIeTIbIX W C/Ia0OBUAAIIMX OOYyUarol[uXcs: yMeHWe WCIO0Ib30BaTh
pesibe(yHO-TOUeUHYH0 cucTeMy obo3HaueHuit JI. Bpaiiis /s 3arycy XMMUUeCKUX

dhopmy.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KJIACC
Ko/muecTBo yacos JJIEKTPOHHBIe
HaumeHoBaHMe pa3je/ioB U TeM (uudpossbie)
Ne n/nn KontposibHbie | IIpakTHueckue
NMporpamMMsbI Bcero oOpa3oBaTe/bHbIE
padoThI padoThI pecypcbr
Pa3fen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOH XMMHH
[TpesmeT opranrueckoil xumuu. Teopust
1.1 CTPOEHUsI OpraHUuueCcKuX coefiuHeHu A. 3
M. bytneposa
Wtoro no paszeny 3
Pa3pen 2. YrieBoaopo/bl
2.1 [IpenenbHble yriieBoAOpPOAbI — alKaHbl 2
99 HeripeziesibHble yriieBOZOPO/bL: alKeHb], 6 1
asKaJjueHsbl, aJIKUHbI
2.3 ApomMatuyeckue yrieBo0pO/bl 2
54 IIpupojHBIe UCTOYHUKHU YIJIEBOLOPOZOB U 3 1
ux repepaboTka
Wtoro no paspeny 13
Pa3zpen 3. Kuciopoacoaepikaijue oprannyecKkue coeJUHeHUs
3.1 Cruprtel. eHon 3
39 Anbnernapl. KapOoHOBbBIE KMC/IOTBI. 7 1
CrnoskHble 3¢u1pbl
3.3 YrneBogpl 3 1




Wtoro no paspeny

13

Pa3pen 4. A3oTcopepikaijue opraHuyecKue coeJUHeHHUs

4.1 AmuHBI. AMUHOKUC/IOTBI. besku 3
Wroro no pa3peny 3
Pa3pgen 5. BoicokoMoO/1eKy/IIpHbIe COeANHeHHUS

5.1 [Tnactmaccel. Kayuyku. BosiokHa 2
Wroro nio pasgeny 2
OBHIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34




11 KJIACC

Ko/muecTBo yacos JJIEKTPOHHBIEe
HaumeHoBaHMe pa3/e/ioB U TeM (uudposBbie)
Ne o/m KontponbHbie | TIpakTHueckue
NMporpamMmMsbI Bcero oOpa3oBare/IbHbIE
padoTsI padoThI
pecypchl
Paspgen 1. Teopernueckue 0CHOBBI XUMHUU
Crtpoenuie aToMOB. [lepruosyueckuit 3aK0H
1.1 u [lepuognueckas cucteMa XMMUYECKUX 3
snemeHToB /. 1. MeHzeneeBa
12 Crpoenue BeliecTBa. MHoroo6pasue 4
' BeIL[eCTB
1.3 XUMHUUeCKue peakLuu 6 1 1
Wroro nio pasgeny 13
Paspen 2. Heoprannueckas Xumus
2.1 MeTtasnibl 1
2.2 Hewmetanbl 1 1
53 CBs13p HEOPraHWYeCKUX U OpraHuuecKux )
' BeIIeCTB
Wroro nio pasgeny 17
Pa3pgen 3. Xumus u XKU3Hb
3.1 XUMHS U )KU3Hb 4
Nroro nio pasgeny 4
OBLIEE KOJIMYECTBO YACOB I10 I[TPOPAMME 34 2 3







IIOYPOYHOE IVIAHNPOBAHMUE 10

KJ/IACC
KonnyecTBo uacos JJ/IeKTPOHHBbIE
Ne Jara nu¢poBbIie
Tema ypoka Kontposibnbie | IIpakTHueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
IIpeaMeT OopraHMUecKol XUMUH, eé http://school-
1 1 collection.edu.ru/
BO3HHUKHOBEHHE, Pa3BUTHUE U 3HaUEHUE o .
http://chimie-online.ru/
Teopust CTPOEeHHsI OPraHMYeCKUX http://school-
2 coenvHeHui A. M. Bytnepoga, eé 1 collection.edu.ru/
A - V1. DYT/IEPOBA, http://chimie-online.ru/
OCHOBHBI€ T0JI0XKEeHUs
IIpescTaBieHue 0 KaacCU(UKaLu http://school-
opraHuyeckux Berjects. HomeHnksarypa collection.edu.ru/
3 p H ) yp 1 http://chimie-online.ru/
(cuctemaTuueckasi) ¥ TpUBUA/IbHbIE
Ha3BaHUS OPraHUYeCcKuX BellecTB
AJIKaHBI: COCTaB ¥ CTPOEHHe, http://school-
4 OMONOMHUECKL st 1 collection.edu.ru/
PAA http://chimie-online.ru/
MeTaH 1 3TaH — NpOCTeHILye http://school-
5 IDEACTABUTONH A/IKAHOB 1 collection.edu.ru/
PeA http://chimie-online.ru/
6 AJIKeHBI: COCTaB M CTPOEHMe, CBOMCTBA 1 http://school-
collection.edu.ru/
http://chimie-online.ru/
DTH/IeH ¥ MPOIH/IEH — MPOCTEeHIITe http://school-
7 IDeICTABMTE A/IKEHORB 1 collection.edu.ru/
pen http://chimie-online.ru/
TIpakTuueckas pabora Ne 1. «ITomydeHne http://school-
8 - 1 1 collection.edu.ru/
3TU/IeHa U U3yueHue ero CBOUCTB» o .
http://chimie-online.ru/
Ankagvensl. Byraguen-1,3 u http://school-
9 metunbytaguen-1,3. [TomyueHue 1 collection.edu.ru/
yTas a y http://chimie-online.ru/
CUHTETUUECKOTO KayuyKa U pe3uHbl
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http://school-collection.edu.ru/

AJIKWHBI: COCTaB M 0COOEHHOCTH CTPOEHHS,

http://school-
collection.edu.ru/

10 FOMOJIOUqueUCKI/H/I psg. AueTtusieH — http://chimie-online.ru/
TMPOCTeMIINIA Tpe/iCTaBUTe/ b aTIKWHOB
BbruricsieHusi o ypaBHEHUIO XUMUUECKOM http://school-
11 —— collection.edu.ru/
peaxn http://chimie-online.ru/
ApenbI: 6eH30/1 1 TOTy01. TOKCUYHOCTh http://school-
12 ADEHOR collection.edu.ru/
P http://chimie-online.ru/
[eHeTHYECKast CBSA3b YTJIEBOOPO/IOB, http://school-
13 MIpUHaAIeKallluX K pa3InyHbIM KjlaccaM collection.edu.ru/
pHHaz H P http://chimie-online.ru/
T[TpUpOIHbIE UCTOUHUKH YI/I€BOJOPO/IOB: http://school-
14 MIPUPO/HBIN ra3 U MoMyTHbIE He(TsHbIe collection.edu.ru/
) http://chimie-online.ru/
rasbl, He)Th U MPOAYKTHI eé repepaboTKu
[IprpoiHbIe NCTOUHMKH YII€BOLOPO/0B: http://school-
15 MIPUPO/HBIN ra3 U MomnyTHble HeTsHbIe collection.edu.ru/
3 http://chimie-online.ru/
rasbl, He)Th U MPOAYKTHI eé repepaboTKu
KonTposbHas paboTa 110 paszeny http://school-
16 «Y/IeBOLIODONBD collection.edu.ru/
AOPOA http://chimie-online.ru/
IIpesenbHbIe OHOATOMHBIE CITUPTEL: http://school-
17 MeTaHOJI ¥ 3TaHoJ1. BojopoaHas cBs3b collection.edu.ru/
- DOAOPOA http://chimie-online.ru/
MHoroaTtomHble CIIMPTHI: 3TUIEHITIMKOJIb U http://school-
18 —— collection.edu.ru/
Hep http://chimie-online.ru/
DeHOJ: CTPOeHHe MOJIEKY/IbI, (hU3MUeCcKye http://school-
19 o collection.edu.ru/
Y XUMUUYEeCKHe CBOMCTBA, TPUMeHeHHe o .
http://chimie-online.ru/
Asnbieruiel: popMaabaerus u http://school-
20 ALETANEICTL. ALETOH collection.edu.ru/
1 ACTHA. AL http://chimie-online.ru/
O/[HOOCHOBHBIe TIpe/ie/IbHbIe KapOGOHOBbIe http://school-
21 KUCJIOTBL: MypaBbHHas U YKCyCHast collection.edu.ru/
- MYPp YRCY http://chimie-online.ru/
22 [MpakTryeckasi pabora Ne 2. «CBoiicTBa
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pacTBOpa YKCYCHOM KHUCJIOThI»

http://school-
collection.edu.ru/
http://chimie-online.ru/

CTeapI/IHOBaH H O0J/IeMHOBAA KHCJ/IOThI, KaK

http://school-
collection.edu.ru/

23 TIpe/ICTaBUTE/N BBICIINX KapOOHOBBIX http://chimie-online.ru/
KUCJIOT
Mb1/1a KaK CO/IM BBICIIHMX KapOOHOBBIX http://school-

24 KHUCJ/IOT, UX MOIOLIiee JeiicTBre collection.edu.ru/

’ HeeA http://chimie-online.ru/
Cnoxxsble 3(MpbI KakK IPOU3BO/HbIE http://school-

25 KapOOHOBBIX KMCJIOT. 'MPO/IN3 CJI0KHBIX collection.edu.ru/

P Sais http://chimie-online.ru/
3¢1poB
JKuphI: THAPOJIN3, TIpUMEHeHNe, http://school-

26 6UOIOrMUecKast POl KUPOB collection.edu.ru/

P p http://chimie-online.ru/
YT/1eBo/ibl: COCTaB, KIaCcCUUKALVSL. http://school-

27 Baknelilye Npe/iCTaBUTe/IN: TJIFOKO3a collection.edu.ru/

’ http://chimie-online.ru/
bpykTo3a, caxapo3a
Kpaxman u 1ie/i/1t0/103a Kak pUpofHbie http://school-
28 HO/IMMEDBI collection.edu.ru/
p http://chimie-online.ru/
KonTtponbHast paboTa 1o paszeny http://school-
29 «KucopogcoepsKalye opraHiueckie collection.edu.ru/
POACOASPAAE P http://chimie-online.ru/
COoeJVTHeHUs»

30 AMUHBI: MeTHU/IAMUH U aHUIHMH http://school-
collection.edu.ru/
http://chimie-online.ru/

AMMHOKHC/IOTHI KaK aM¢oTepHbIe httlfli://S_choo(lj— /
collection.edu.ru

31 OpraHvuecKye coeJuHeHUs], UX http://chimie-online.ru/

Ouosoruueckoe 3HaueHue. [lenTuabl
benku Kak npupo/Hbie http://school-
32 BLICOKOMOJIEKY/IAPHEIE COeIUHEHMS collection.edu.ru/
Y A http://chimie-online.ru/
OCHOBHBI€ TIOHSATUSI XUMHU http://school-
33 collection.edu.ru/

BBICOKOMO/JIEKYJIADHBIX COE,E[I/IHEHI/II‘/JI

http://chimie-online.ru/
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OcCHOBHBIE MeTO/[bl CMHTE3a




[TnacTMaccel, Kay4yKu, BOJIOKHa

BBICOKOMOJIEKYJ/IAPHBIX COE,E[I/IHEHI/II\/II.

http://school-
collection.edu.ru/
http://chimie-online.ru/

OBHIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34



http://chimie-online.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

KonuuecTBo yacos JJIeKTPOHHbIE
Ne Jdata nudpoBbie
Tema ypoka KouTpo/ibHbIE IIpakTHuecKkue
n/n Bcero u3yueHH | oOpa3oBaTe/ibHbIE
padoThI padoTsI a
pecypchbl
1 XUMUYeCKUH 371eMeHT. ATOM. DJIeKTPOHHAs 1 http://school-
KOH(HUrypaLHst aTOMOB collectlop.gdu.ru{
http://chimie-online.ru/
TTepuoauueckuii 3akoH 1 Ileproguueckas http://school-
collection.edu.ru/
cucTeMa XUMHUYeCcKux 3/1eMeHToB [I. U. L :
2 . 1 http://chimie-online.ru/
MeHpieneeBa, UX CBsI3b C COBDEMEHHOM
Teopueur CTPOeHUs1 aTOMOB
3aKOHOMEPHOCTH U3MeHeHHsI CBOWCTB http://school-
o collection.edu.ru/
XUMHUUECKUX 3JIEMEHTOB U UX COeUHEeHUN T10 s :
http://chimie-online.ru/
3 rpyImnam U rnepuojiam. 3HaueHue 1
MepUoJMUeCcKOro 3aKOHa U CUCTEeMbI
XUMUYeCKux s1eMeHToB [I.V1. MeHzieneeBa B
Pa3BUTHU HayKU
CTpoeHue BelljecTBa. XUMUUecKasl CBSi3b, eé http://school-
4 BU/Ibl; MEXaHU3MbI 00pa30BaHUs 1 collection.edu.ru/
ARD N 3 http://chimie-online.ru/
KOBaJIeHTHOM CBsi3U. BogiopoiHasi CBsi3b
Ba/IeHTHOCTh. D/IeKTPOOTPULIATEILHOCTb. http://school-
collection.edu.ru/
CreneHnb okucsieHusi. Bemectsa o :
5 1 http://chimie-online.ru/
MOJIEKY/ISIPHOTO U HEMOJIEKY/ISIPHOTO
CTPOEeHUsI
[ToHsATHe O JUCIIEPCHBIX CUCTEMaX. http://school-
6 W cTuHHBIE U KO/UIOUHbIE paCTBOPHI 1 collection.edu.ru/
A p PbL. http://chimie-online.ru/
MaccoBas [j0/151 BelljeCTBa B pacTBOpe
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Knaccudukaiys 1 HoMeHK/IaTypa
HeOpraHUuYeCKHux coejuHeHUH. I'eHeTnyeckas

http://school-
collection.edu.ru/

://chimie-online.ru
http://ch 1 /
CBSI3b HEOPraHWYEeCKUX BellleCTB, Pa3/IMYHbIX
KJIacCOB
Knaccudukanys XuMuueckKrix peaklyi B http:// S_ChOOI‘
HEeOpraHWueCKOW U OpraHu4YecKor XUMUHU collection.edu.ru/
p p ’ http://chimie-online.ru/
8 3aKOH COXPaHeHUs MacChl BellleCTB; 3aKOH
COXpaHeHUs1 Y MpeBpallleHus1 SHePryuur Npu
XUMHUUECKUX peaKLMsaxX
CkopocTb peakuyu. O6paTtumble peakiLum. http:// S_ChOOI‘
9 collection.edu.ru/
XHUMHYeCcKoe paBHOBecHe L .
http://chimie-online.ru/
IIpakTrueckas pa6ora No 1. «BusiHue http://school-
10 a3/MMYHbIX ()AaKTOPOB Ha CKOPOCTh collection.edu.ru/
p . P P http://chimie-online.ru/
XUMHUUECKON peakLun»
D/IeKTpoIMTHYeCKas Auccoyanys. IlonsaTue http://school-
0 BojlopoJgHOM moka3areJie (pH) pacTBopa collection.edu.ru/
11 AOPOA prIP pa. http://chimie-online.ru/
Peakiuu noHHOTro ob6MeHa. I'uaponu3
OpraHUYeCcKHUX U HeOpraHUYeCcKHx BelecTB
OKHC/IUTEIbHO-BOCCTAHOBHUTE IbHBIE http://school-
12 peakiun. [ToHsTHe 06 s/ekTpommse collection.edu.ru/
: http://chimie-online.ru/
pacrjiaBoB ¥ pacTBOPOB COJIeM
KouTponsHas pabora 1o paszeiny http://school-
13 collection.edu.ru/
«TeopeTnueckue 0CHOBbI XUMUN» L .
http://chimie-online.ru/
Mertannsl, ux nosioxxeHve B Ileproanueckon http:// S‘ChOOI'
collection.edu.ru/
CUCTeMe XUMUYeCKuX 31eMeHToB /. U. L .
http://chimie-online.ru/
14 MeH[iesieeBa 1 0COOEHHOCTH CTPOEHHUS

aToMoB. O0111e dpu3rUecKre CBOMCTBA
MeTaJlIoB
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CriyiaBel MeTasIoB. DJIEKTPOXUMUYECKUU P,

http://school-

15 . .
HalpspKeHUU MeTa/lJIOB COHQCUO.H .gdu.ru{
http://chimie-online.ru/
XUMUUeCKHe CBOWCTBA BaXKHEHMIINX http://school-
16 MeTasioB (HaTpUi, Ka/uk, KalblUii, MarHUu, COHeCtlo.n'e,du'm(
. - http://chimie-online.ru/
a/TFOMUHUN) U UX COeJUHEeHUU
17 XuMUYeckue CBOKMCTBa XpoMa, MeZi U UX http://school-
COeUHeHuit collectlop.gdu.ru(
http://chimie-online.ru/
XuMuueckre CBOMCTBA LIUHKA, ’Kefe3a U UX http://school-
18 COeUHeHuit collection.edu.ru/
http://chimie-online.ru/
ITpakTnueckas pa6ota Ne 2. "PertieHue http://school-
19 9KCIePUMEHTA/IbHBIX 3aZlay M0 TemMe collectlop .gdu.ru{
| http://chimie-online.ru/
«Metanibi»
HeMeTasi/ibl, UX TIOIOXKEHHE B http://school-
[Tepyoarueckor cUCTeMe XUMHUYECKUX COHeCtlo,n'e,du'm(
20 http://chimie-online.ru/
anemeHToB [l. 1. MeHzeneesa u
0COOEHHOCTH CTPOEHHSI aTOMOB
®du3nuecKre CBOMCTBA HEMETA/I/IOB. http://school-
21 Annotponusi HeMeTasuIoB (Ha IIpuMepe COHQCUO.H .gdu.ru{
http://chimie-online.ru/
KHUCJIOpO/ia, cephl, hocdopa u yrieposa)
2 XUMUUeCKHe CBOMCTBA raloreHoB, Cepbl U X http://school-
coeTUHeHuMit collectlop.gdu.ru{
http://chimie-online.ru/
XuMHuecKre CBOMCTBa a3oTa, hocodpa U ux http://school-
23 CoeUHeHuit collection.edu.ru/
http://chimie-online.ru/
XuMHUeCKHe CBOICTBA yr/epoia, KpeMHHUS 1 http://school-
24 HIX COETMHeHNMA collection.edu.ru/
http://chimie-online.ru/
[IpyMeHeHHe Ba)KHEUILINX HEMEeTas/VIOB U UX http://school-
25 COeUHeHuit collection.edu.ru/
http://chimie-online.ru/
26 O06o00611eHre ¥ cUCTeMaTH3alys 3HAHUM T10
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TeMe «HeMeTasnbl». BeruucieHus 1o
ypaBHEHUSIM XUMUYeCKUX peakLuil U
TePMOXUMHUECKHE PaCUéThl

http://school-
collection.edu.ru/
http://chimie-online.ru/

[MTpakTnueckast pabota Ne 3. «Pemienve

http://school-
collection.edu.ru/

27 3KCIepUMeHTabHbIX 3aJau 1o TeMe 1 http://chimie-online.ru/
"HemeTtasibr"»
KonTponbHast pabota o Temam «MeTasbi» http://school-
28 v «HeMeTamibn 1 collection.edu.ru/
http://chimie-online.ru/
HeopraHuyeckye ¥ OpraHM4eCKre KUC/IOTBI. http://school-
29 1 collection.edu.ru/
Heopranuueckue ¥ opraHu4eckre OCHOBaHUS o .
http://chimie-online.ru/
AmdoTepHbIe HEOPraHUUeCKHe 1 http://school-
opraHuyeckue coefuHeHus. ['eHeTnyeckas collection.edu.ru/
30 P A ) 1 http://chimie-online.ru/
CBSI3b HEOPraHUYeCKUX U OpPraHuYeCcKUX
BelLleCTB
Posib XUMUH B 06eCriedyeHUH SK0I0rMIecKo, http://school-
31 SHEepPreTUUeCKOW 1 MUIIeBOM 6e301acHOCTU 1 collection.edu.ru/
P Hl ’ http://chimie-online.ru/
Pa3BUTUU MeAULMHbI
IIpeacraBnenns 06 OGIMX HAYUHBIX http://school-
32 TPUHLMIIAX TTPOMBILLIEHHOT'O MOJ/TYY€eHUs 1 collection.edu.ru/
P le P y http://chimie-online.ru/
Ba)KHEUILIMX BeleCTB
33 YesioBEK B MUPE BEIIeCTB ¥ MaTepUaioB 1 http://school-
collection.edu.ru/
http://chimie-online.ru/
34 XUMMS U 3/10pOBbE YeI0BeKa 1 http://school-
collection.edu.ru/
http://chimie-online.ru/
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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YYEBHO-METO/UYECKOE OBECIIEUEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IbHBIE YYEBHbBIE MATEPHUAJIbI /151 YYHEHUKA

» Xumus / 'abpuensH O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxiroHepHoe o011iecTBo «M3marenscTBo «IIpocBeliieHre»

» Xumus, 11 kmacc/ I'abpuensa O.C., Ob11jecTBO ¢ orpaHUYeHHOM
OTBETCTBEHHOCThIO «/IPODAx»; AKiioHEepHOe 0011jecTBO «V31aTeNbCTBO
«IIpocserieHue»

» Xumus, 11 knacc/ I'abpuensa O.C., OctpoymoB WU.I'., CnagkoB

C.A., AkrmoHepHoe obiriectBo «/3marenbcTBO «ITpocBelrieHrex»

* Xumus, 10-11 kmaccwl/ JKypun A.A., AKiHoHepHOe 0011jecTBO «VI31aTenbCTBO

«ITpocserijeHure»

METOAJNYECKHUE MATEPUAJIbI V11 YUUTEJIA

http://old.fipi.ru/

http://www.fcior.edu.ru/

http://school-collection.edu.ru/

http://chimie-online.ru/

IO ®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU

NHTEPHET
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