


IMOSICHUTEJIBHASA 3AIIMCKA

[lporpaMmmMa 110 XHMHM Ha YpOBHe cCpeAaHero o0Ii[ero o0pa3oBaHUs
pa3paboraHa Ha ocHoBe ®PezepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «06
obpa3zoBannu B Poccuiickoit ®enepaiyn», TpeOOBaHUM K pe3y/ibTaTaM OCBOEHUS
denepanbHOl 00pa3oBaTe/lbHON TMporpaMMbl CpefiHero ooOilero obpa3oBaHus
(®OIT COO), nmnpencraBieHHbIXx B  @PejepasbHOM  TOCYAAPCTBEHHOM
obpasoBarenpHOM ctaHgapTe COO, c¢ yuétom KoHmeniuu mnperofaBaHus
yuebHOro mpeiMera «XuMusi» B 0Opa3oBaTe/bHBIX OpraHusaiusx Poccuiickoit
denepaliy, peaiM3yIOIIMX OCHOBHble o0OOpa3oBaTe/ibHble T[IPOTPAMMbI, U
OCHOBHBIX TIONIOKeHUU «CTpaTerud pa3BUTHSI BOCOMTaHUS B Poccuiickou
®enepaumu Ha nepuof, Ao 2025 roga» (Pacnopspkenue IlpaButenbcTtBa PP ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/I0B K pa3paboTKe MpPOTrpamMMbl 1O XHUMHH, K OIpefe/ieHHI0
o01ieit ctpaTerny o0ydeHus], BOCIIMTAHUS 1 Pa3BUTHS, 00yUarOIIUXCs Cpe/ICTBAMH
yueOHOTO npeameTa «Xumusi» At 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUJIH
KoHIlernTyanbHble mojoxxeHuss ®I'OC COO o B3auM00OYyC/IOB/IEHHOCTH Iieflei,
cojiep)KaHusi, pe3ynbTaToB 00OydeHHss W TpeOOBaHMM K YPOBHIO TIOATOTOBKH
BBIITYCKHUKOB.

XuMuyeckoe oOpa3oBaHue, roryyaeMmoe BbIITYCKHUKaMU
o61meobpa3oBaTe/ibHOM  OpraHM3alvd, SIB/SIeTCST HEeOTheM/IeMON YacThi0 UX
obpazoBaHHocTH. OHO CAYKUT 3aBepIIAlOIIMM 3TAliOM peajy3aluu  Ha
COOTBETCTBYIOILleM eMy 0a30BOM YDOBHe K/IHOUEBBIX I[eHHOCTeH, TPUCYIINX
L[eJIOCTHOM CHUCcTeMe XHWMHYeckKoro oOpa3oBaHMs. OTH LIEHHOCTM KacarwTcCs
TI03HAHMS 3aKOHOB MPHUPO/BI, POPMHUPOBAHKUS MUPOBO33PEHHS B 00ITel KyIbTypbl
ye/ioBeKa, a TakKe 9SKOJ0ThWYeckM OOOCHOBAHHOTO OTHOLIEHUS K CBOeMY
3J0POBbI0 U TIPUPOAHOW cpefie. Peanu3yercs xumuueckoe obOpa3oBaHUe
oOyyJaromuxcst Ha ypoBHe cpefiHero o0iiero obpa3oBaHUs Cpe/ICTBAMHM yueOHOTOo
rnpegMeTa «XUMHUS», COJEp)XaHHWe U TIOCTPOEHWEe KOTOpPOro OrpejeeHbl B
rporpaMme 10 XWMHUM C Y4YETOM crelubUKU HayKu XUMHUM, €€ 3HaueHusi B
T03HAHUM TIPUPOABI U B MaTepuabHOW >KU3HW O00I1[eCcTBa, a Takke C YUETOM
o0IMX 1jeflell W TPUHLUIIOB, XapaKTepU3YIOL[UX COBpeMEeHHOe COCTOSHUE
cucteMbl cpefHero obirero obpa3oBanusi B Poccuiickoii ®efeparui.

XUMUSI KaK 3/7IeMEeHT CHCTeMbI eCTeCTBEHHBIX HayK UrpaeT ocobyio posb B
COBpeMEeHHOW I[MBU/IM3AlM, B CO3/laHUM HOBOM 0a3bl MaTepUasbHOU KY/bTYDHI.
OHa BHOCHUT CBOW BKJIaJ| B ()OPMUPOBaHKE PALJMOHATLHOIO HAYUHOTO MBILLLJIEHUS,
B CO3/laHME 1]eJIOCTHOTO TIpe/iCTaB/eHuss 00 OKpY»KarollleM MUpe Kak O eJUHCTBe
TIpUPO/bI M uesioBeKa, KoTopoe (OpPMUpPYeTCsl B XMMUM Ha OCHOBe TOHUMaHUs
BeILleCTBEHHOI'O0 COCTaBa OKPY’KAKOL[ero MHPA, OCO3HAHUSI B3aMMOCBSI3U MEXIY
CTpOeHUEeM BelleCTB, UX CBOMCTBAMU 1 BO3MO>KHBIMU 00/1aCTSIMU TIPUMeHeHUsI.



TecHO B3auMMO/IeliCTBYSI C APYTMMM eCTeCTBeHHbIMHA HayKaMH, XUMUs CTajia
HeOTheMJ/IeMOl YacTbI0 MUPOBOM KYJ/IbTYpbl, HEOOXOAUMBIM YC/IOBUEM YCITEIITHOTO
TPyZla W KU3HU KaKZOro usjeHa obOiiectBa. CoBpeMeHHass XMUMMsI KaK Hayka
co3yjaresibHasl, KakK HayKa BBICOKMX TEeXHOJIOTMM HampaB/ieHa Ha pelleHre
r7100aMpHBIX  TP06/IeM  YCTOMUMBOTO Ppa3BUTHS UejioBeueCTBa — ChIPbEBOM,
9HEepreTUUYeCKOM, MUILeBOM, SKOIOTrHYeCcKoM 6e301MacHOCTH U OXPaHbI 3/10POBbSI.

B cooTBeTcTBUM C OOWMMH LieAsIMH W TIPUHLIUIIAMUA CpeiHero o0I1iero
obpa3oBaHus cozep)kaHue npeamera «Xumus» (10-11 Kmacchbl, 6a30BbIN YPOBEHb
M3yueHUs) OPUEeHTUPOBAHO MPEUMYIIeCTBEHHO Ha OOILeKy/bTYPHYIO MOJTOTOBKY
oOyuaroiuxcs, HeoOXOAWMYyH0 UM ii  BBIPAOOTKH  MHPOBO33pEHUYECKHX
ODHEHTHPOB, YCIIEIIHOTO BK/IIOUEHHS B JKW3Hb COLMYMa, TIPOJOJ/DKEHUs
oOpa3oBaHUs B pa3/IMUYHbIX 00/1aCTsIX, HE CBSI3aHHBIX HEMOCPe/ICTBEHHO C XUMUEH.

CocTaB/isAOIMMY  TIpe]MeTa  «XUMUSI»  SBJISIOTCA  0a30Bble  KypChl —
«Oprannueckasi xumusi» U «OOljas ¥ HeopraHWueckasi XHMUS», OCHOBHBIM
KOMIIOHEHTOM COZiep>KaHUsi KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HayKW: CHUCTeMa
3HaHUM M0 HEOPraHUUYeCKOW XMMUU (C BK/IHOUeHHWEeM 3HaHUM u3 o0Ieill XuMum) u
opraHdueckor xumuu. PopMrpoBaHUe JAHHON CUCTeMbl 3HAHUU TMPU HU3y4YeHUU
npeamera obecrieurBaeT BO3MOXKHOCTb pacCMOTpPeHHMsI BCEro MHOToo0pasusi
BeIIeCTB Ha OCHOBe OOII[MX TOHSITHUM, 3aKOHOB Y TEOPUM XUMUM.

CTpykTypa copiepkaHusi KypcoB — «OpraHudeckas xumus» U «OOias u
HeopraHuueckasi XvMUsi» COpPMHpOBaHa B TporpaMMe MO XWMWU Ha OCHOBe
CUCTeMHOTO TIOAXOZla K U3yueHWI0 ydeOHOro wmartepuasa u 0O0ycC/oB/eHa
WUCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHWUW Ha  OMpeJe/éHHBIX
TeOpeTUUeCKUX YypOBHsIX. Tak, B Kypce OpraHMYecKOd XWUMHUM BelllecTBa
pacCMaTpUBAlOTCS Ha YPOBHe K/IaCCMUeCKOW TeOpUM CTPOEeHUsI OpraHM4eCcKUX
COeJMHEHWI, a TakKKe HAa YPOBHE CTEPEOXUMUYECKMX M 3JeKTPOHHBIX
Tipe/iCTaB/ieHnA O cTpoeHuu BelllecTB. CBefeHWss 00 wu3yuaeMbIX B Kypce
BellleCTBaxX Jal0TCs B Pa3BUTUU — OT YTJIEBOJOPO/IOB [0 CIOXHBIX OMO0J/IOTHYECKH
aKTUBHBIX COelMHeHHU. B Kypce opraHMYeckod XUMHM TIOJyuyalOT pa3BUTHE
cchopMrpOBaHHbIE Ha YPOBHE OCHOBHOTO 0011jero obpa3oBaHus IepBOHauaIbHbIE
TIpe/iCTaB/IeHNs] 0 XMMUYECKOM CBsI3M, KIaCcCU(UKALIMOHHbIX MPHU3HAKax BelecTs,
3aBUCHMOCTU CBOMCTB BeIlleCTB OT UX CTPOEHUs], 0 XUMHUUeCKOW peakIvH.

[Tos, HOBBIM YI7IOM 3peHUs B TMipeAMeTe «XWUMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3yUeHHbI Ha YpPOBHe OCHOBHOro o06iero o6pa3oBaHus
TeOpeTUUeCKuid Martepuan U (HaKTOJIOTMuecKde CBeJileHWs O BelljecTBax U
XUMHUUECKOM peakijuu. Tak, B UaCTHOCTH, B Kypce «OOijasi u HeopraHudeckas
XUMUS» 00yYaroIUMCsl TIpeZioCTaB/sieTCs] BO3MOYKHOCTb 0OCO3HaTh 3HaueHUe
MepUoOANUeCKOr0 3aKOHa C 00l1ljeTeopeTUUeCKUX M MeTOZO0J0TMUeCKUX TO3ULUM,



ryb)ke TOHSATH WCTOpUYECKOe u3MeHeHWe GYHKI[MM 3TOr0 3aKOHa — OT
o6o011arorieit 10 00BSACHSIONIeH 1 TTIPOTrHO3UPYIOIIeH.

EfvHasi cucreMa 3HaHMW O Ba)KHEHWIIMX Bell[eCTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBAX W NMPUMEHEHHH, a TaKKe O XUMHUECKHX peaKIUsAX, UX CYIIIHOCTH U
3aKOHOMEpPHOCTSIX TPOTeKaHWs JoroyHseTcss B Kypcax 10 u 11 KmaccoB
3/IeMEHTaMH  COZIep>KaHUsI, WUMEIOIIUMH KY/IbTYPOJOTHUECKMM U TIPUK/IaJHOU
XapakTep. OTH 3HaHWsA CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBS3UM XUMHUU C
JPYTMMM HayKaMW, PacKpbIBAalOT €€ poJib B TIO3HABATE/NLHOM M TPAaKTUUECKOU
JiesiTeTbHOCTU YesioBeKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBa)KeHUS K TIPOLeCCy
TBOpYECTBa B 00J/IaCTH TEOPWHU U MPaKTUUECKUX TPUIOKEHUN XUMUU, TTOMOTaloT
BBIMTYCKHUKY OpPHWEHTHUPOBaTbCS B OOIeCTBEHHO U JIMUHOCTHO 3HAUMMBbIX
rpobsieMax, CBSI3aHHBIX C XUMHeH, KPUTUUECKH OCMBIC/IMBATh WH(OPMALUIO H
TIPUMEHSATb €€ [/ TIOTIOJTHEHWSI 3HAHWM, peIlleHus] WHTe/IeKTYanbHbIX U
SKCTIepUMeHTabHbIX MCC/IeloBaTeNbCKUX 3aziau. B 1enom cozep)kaHue yyeGHOTO
npeaMera «XWMHS»  [JaHHOTO  YPOBHS  W3yYeHUSI OPHUEHTHPOBAaHO  Ha
dbopMHpoBaHKe y OOYYarOIIMXCS MHPOBO33PEHUECKOM OCHOBBI IJIi TIOHUMAaHUS
bunocopckux uped, TaKMX Kak: MaTepyajbHOe eJWHCTBO HEeOpraHWUeCKOoro Hu
OpraHuueckoro Mupa, OOYC/IOBJIEHHOCTh CBOMCTB BeILeCTB WX COCTaBOM W
CTpOeHHeM, TI03HaBaeMOCTh TIPUPOJHBLIX SIBJ€HWN TIyTéM SKCIepUMeHTa U
pelleHus1 TPOTHBOPEUHH MeXAy HOBbIMU (aKTaMH HW  TeOpPeTHUYECKHUMH
TIPe/ITIOCHITKaMH, OCO3HaHKe POJIM XMUMHH B PeIIeHHH 3KO0JI0OTHUYeCKUX mpobsiem, a
TakKe MpobsieM cOepekeHUs] SHEPTeTUUECKUX PeCyPCOB, ChIPbsi, CO3[JaHUSI HOBBIX
TeXHOJIOTUM U MaTepUasoB.

B T1uraHe pellleHWS 3aZilau  BOCTIMTAHWsSA, Pa3BUTHS W COIMA/M3alUA
oOyuaroluxcs TPUHSATbIE TPOTPpaMMOM T0 XUMUU TOAXOAbI K OIpe/ie/ieHUIo
COJIep)KaHus M TIOCTPOEHHUsI TIpeAMeTa IIpeJyCMaTpUBaiOT (hOpMHPOBaHHE
YHUBepCalbHBIX yueOHBIX [IeWCTBUM, HMeIOI[UX 0a30Boe 3HaueHHe IS
Pa3UUHBIX BUJIOB [JIeATebHOCTH: pelleHds mnpobsem, TOWCKa, aHanM3a |
06paboTku nHbOpMaIK, He00XOJUMBIX /IJIs1 IPHOOpPeTeHNs OIbITa MPAaKTUUYeCKOM
U WCC/IeIoBaTe/IbCKOUM [/1esiTe/IbHOCTH, 3aHUMAIOIell Ba)KHOe MeCTO B TO03HAHUU
XUMHH.

B mpakTvKe TmperiojlaBaHuds XMMHK KaK Ha YPOBHE OCHOBHOTO 0OIIero
obOpa3oBaHusl, TaK U Ha YPOBHe cpeiHero obiijero oOpa3oBaHus, IPH OMpeie/IeHUH
CoJiepyKaTeIbHOM  XapaKTepUCTUKU 1leled W3ydeHUs IIpeJMeTa HallpaBJIeHUeM
TIePBOCTETIeHHONW 3HAUMMOCTH TPAJUI[MOHHO TMPH3HAETCS (OpMHUPOBAaHWE OCHOB
XUMHUUECKON HayKd Kak 00/1acT COBPEMEHHOTO eCTeCTBO3HaHUS, MPaKTHUYeCcKOou
JesiTe/IbHOCTA 4ejioBeKa U KakK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KylbTypbl. C
METOJUUECKOM TOUKU 3DEHHSI TAaKOW TOAXOJ K OIMpeZe/ieHHI0 Iieield H3ydeHus
TIpeMeTa SIB/ISIeTCSI BITOJTHE OTIPaB/laHHBIM.



CornacHo JJaHHOW TOUKe 3peHHs TJIaBHbIMM 1[e/IsIMU M3yueHHUsl MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 -11 k/1.) AB/SIOTCS:

e (opMHpOBaHWE CUCTEMbl XMMUUECKHMX 3HAHUM KaK BaKHeMIlen
COCTAaBJISIFOIEN eCTeCTBeHHO-HAayUHOW KapTUHBI MHpa, B OCHOBE KOTOPOM
neXkaT K/aroueBble TOHATUS, (yHAaMeHTalbHble 3aKOHbI U TEOPUM XHUMMH,
OCBOEHHe s3blKa HayKH, YCBOeHHWe W TOHWMaHHe CYIIHOCTH AOCTYITHBIX
0000111eH1I MHUPOBO33pPeHUeCKOr0 XapakTepa, 03HaKOMJIeHWe C HCTopuei
VX Pa3BUTHS U CTaHOBJ/IEHUS;

e (opMHpOBaHUe 1 pa3BUTHe TpPe/ICTaBleHUI 0 HayUHbIX MeTO/aX MO3HaHUS
BEIIeCTB W XUMHUECKMX peakiui, HeoOXOJUMBIX [l TIpPUOOpeTeHus
yMeHUIl OpHUeHTHUPOBAaThCSi B MHUDe BelleCTB U XUMHUECKUX SIBJIEHUM,
HMMeEIOIIMX MeCTO B TIPHpO/ie, B MPAKTUUeCKOW U MOBCeJHeBHOU »KU3HHU;

e pa3BUTHe YMEHHI U CIIoCcOO0B /1eATe/TbHOCTH, CBSI3aHHBIX C HaOMoZieHrueM
U O00bSICHEHHMEM XHUMHUUYECKOTO 3SKCIlepuMeHTa, COO/ito/ieHreM TTIpaBUII
Ge3omacHoro obpalrieHus C BelljeCTBaMH.

Hapsiny ¢ 3TuM, copeprkate/ibHasi XapaKTepHCTHKa 1iesiell U 3afiau U3yuyeHus
rpe/iMeTa B TIporpaMMe M0 XMMHH yTOUHEeHa U CKOpPPeKTHUpOBaHa B COOTBETCTBUU
C HOBBIMM TIPUOPUTETAMH B CUCTeMe cpefHero obiero obpa3soBanus. CeroJHsi B
TIpernoflaBaHM  XWUMHM B Oofblllell  CTereHd OTAAETCA  TpeAriouTeHHe
MTPAaKTUUYECKOH KOMIIOHEHTe COJep)KaHUs O00yueHHs, OpHeHTHPOBAaHHOM Ha
TIOITOTOBKY BBIMTYCKHUKA 001Ie00pa3oBaTe/IbHOM OpraHu3al[ii, BaZelOIero He
Habopom 3HaHUM, a (YHKI[MOHAJbHOW TI'PAMOTHOCTBIO, TO €CTb criocobamMu u
yMEeHUSIMA aKTHMBHOT'O TOJIyuYeHUs] 3HAHUM U MPUMEHEHUs] UX B peasibHOM KW3HU
JI7IS1 peltieHus MpakKTUUecKuXx 3aziau.

B cBA3M C 3TUM TMpU M3y4yeHUH TMpeAMeTa «XHUMUS» [OMHUHHUpYHOIjee
3HaueHue TIPUoOpeTaroT TaKue 11e/I1 U 3a/laui, Kak:

aflarrTalfysi 00yJaroIuXcsl K yCJIOBUSIM TUHAMHUYHO Pa3BUBAIOIIErOCsS MUPA,
dbopMUpoBaHWe  HHTe/IJIEKTyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITe/TbHOMY TIPHUHSATHIO TPaMOTHBIX
pellleHU B KOHKPETHBIX >KU3HEHHBIX CHUTYallUsiX, CBSI3aHHBIX C Bell[eCTBAMU U HUX
TipuMeHeHueM;

dbopMupoBaHre y O0yuyarOIUXCST K/IIOUEBBIX HABBIKOB  (K/THOUEBBIX
KOMIeTeHIU), UMeIOIINX YHUBepcajJbHOe 3HaueHWe JJisi pa3/IduHbIX BU/IOB
JlesiTeNTbHOCTU: pellieHus TpobsieM, MoMcKa, aHaau3a U 00paboTKy uHbOpMaIuu,
HeoOXOAUMBIX [jid TIpUOOpeTeHHs OMbiTa JAesSTebHOCTHA, KOTopas 3aHWUMaeT
BAKHOE MECTO B TI03HAHMM XWMHUMW, a TakKxke /[ OLIeHKHM C I103WLIMMI
9KOJIOTMUEeCKOM 0e30TaCHOCTH XapaKTepa B/MSHHUS BeIeCTB W XHMUUYECKUX
TPOLeCCOB HAa OPraHU3M uejioBeKa U TIPUPO/IHYI0 CPejy;



pa3BUTHe TI03HABATESbHBIX WHTEPECOB, WHTE/JIEKTyalbHbIX U TBOPUECKUX
CTIOCOOHOCTEN 00yYaroIMXCs: CIOCOOHOCTH CAMOCTOSITeTbHO MPUOOpeTaTh HOBbIe
3HAHUS 110 XUMUH B COOTBETCTBHUHM C >KU3HEHHBIMH TTOTPEOHOCTSIMH, UCTIOH30BaTh
coBpeMeHHbIe MH(OpPMAaI[MOHHBIe TE€XHOJIOTUH AJIsi TIOWCKA U aHanu3a yuyeOHOU U
Hay4HO-TIOMY/ISIPHOM MH(OPMaLM XMMUYECKOTO CO/lep KaHus;

dbopMrpoBaHue U pa3BUTHe Y 00yUarol[UXCsl aCCOLMAaTUBHOTO U JIOTUUECKOTO
MBIIIIeHUS], HabJTFOaTe TIbHOCTU, COOPaHHOCTH, aKKYPaTHOCTH, KOTOpPbie 0COOeHHO
HeoOXOJUMbI, B UaCTHOCTH, TPH IUIAHUPOBAHWK U TIPOBEJEHUM XHUMHUECKOTO
9KCIIePUMEHTa;

BOCIUTaHWe y oOyuarommxcsi yOexAEHHOCTM B T'yMaHUCTUYeCKON
HaTpaB/IeHHOCTH XWMHH, €8 Ba)KHOM PO B pellleHuM TJi00anbHBIX TpobsieM
PaLMOHA/ILHOTO TIPUPOJ0NO0/Ib30BaHUS, MOMOTHEHUS] SHEPreTUYECKHUX PeCypPCoB U
COXpaHeHUsi TIPUPOAHOTO PaBHOBECHs, OCO3HaHWS He00XOAUMOCTH 6GepeKHOro
OTHOLIIEHUsT K TIpUPOZie W CBOEMY 3/I0POBbIO, a TakKe IpUOOpeTeHUs OIbITa
WICTI0/Ib30BaHUsl TOJyUeHHbIX 3HAaHUW [Ji TIDUHSTUSI TDAMOTHBIX peIleHUd B
CUTYaLUsIX, CBSI3aHHBIX C XUMHUUECKUMU SIBIIEHUSIMHU.

B yuebHOM miaHe cpenHero o6imiero oOpa3oBaHUs MpeAMeT «XUMUS»
6a30BOro ypoBHSI BXOJUT B COCTaB IMpeAMeTHON obsactu «EcTecTBeHHO-HayuYHbIe
TipeIMeThbD».

OO011jee YKCI0 YACOB, OTBeAEHHBIX /ISl U3yUeHUs] XUMHH, Ha 6a30BOM ypOBHe
cpegHero obiriero obpa3oBaHus, coctapiisieT 68 yuacoB: B 10 Kimacce — 34 vaca (1
yac B HeJie/t0), B 11 Knacce — 34 yaca (1 yac B Hefiento).



COJEPKAHUE ObYUEHUSA
10 K/TACC
OPTAHNYECKASA XNMUA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMHHU

[IpegmeT opraHMueCKOU XMMUM: eé BOSHUKHOBEeHUe, pa3BUTHe U 3HAUeHue B
TOJIyYeHUU HOBBIX BeleCTB W MaTepuasnoB. Teopusi CTpOeHHsI OpraHUYecKux
coenvHeHuii A. M. byTnepoBa, eé ocHOBHbIe 110/10KeHus1. CTPYKTypHbIe (hOpMY/JIbI
opraHuyeckux BemjectB. [‘omosiorus, w3omepus. Xwumuueckas CBs3b B
OpraHuyeCcKux CoeMHeHUsIX — OJHapHble U KpaTHbIe CBA3U.

[TpesacraBneHre 0 KjiacCU(PUKaLMKA OpraHMYecKux BellecTB. HomeHk/aTypa
OpraHhuYecKux COeJMHEeHWW (cucTeMaThueckasl) YW TpPUBHAJIbHbIe Ha3BaHUS
B)KHEUIINX Mpe/ICTaBUTeeN K/1aCCOB OPraHUYeCKUX BeIeCTB.

OKCIepuMeHTa/lbHble MeTO/ibl M3YUeHWs BeIleCTB W HX [peBpalleHuM:
O3HaKOMJ/IeHHe C oOpa3llaMyd OpraHWYecKUX BeIIeCTB M MaTephajaMh Ha UuX
OCHOBe, MO/Ie/IMPOBaHNe MOJIEKY/l OpraHUYecKuX BellecTB, HabmogeHue u
OmnycaHue JeMOHCTPALJMOHHBIX OIbITOB I10 IpeBpallleHH0 OPraHhuueCcKrUX BellleCTB
TIpU HarpeBaHuu (T/1aB/ieHue, 0OyT/IMBaHKe U TOPeHUe).

Yrnesogopoanl

AJIKaHbl: COCTaB W CTpO€HWe, TOMOJIOTMYeCKud psil. MeTaH M 3TaH —
TpoCTelilliie TIpe/ICTaBUTe/M ajKaHOB: (M3UUecKue W XUMHUYecKhe CBOMCTBA
(peakuMM 3amellleHUs] W TOpEeHMs), HaxOXK[eHWe B TMpUpOJe, MOJyuyeHHhe U
TIpYUMeHEeHuUe.

AJKeHBI: COCTaB U CTPOEHUe, FTOMOJIOTUYECKUN psAfl. DTUIEeH U TPOIWJIeH —
TpoCTelilliie TIpe/ICTaBUTe/M ajKeHOB: (r3uueckue W XUMHYecKhe CBOMCTBA
(peakuyMy TUADUPOBaHUS, TrajlOTeHUPOBAHUS, THJpaTaldd, OKHWCJIeHUS U
MOJIMMepH3aLin), TIOTyYeHre U NpUMeHeHHe.

Ankaguvenbl: Oytaguen-1,3 u meTwibytaguen-1,3: cTpoeHue, BakHeHIIIMe
XUMUYECKHe CBOUCTBA (peakuusi rnonumepusanuu). [TosyyeHne CUHTETMYECKOTO
Kay4dyKa U pe3uHbl.

AJIKWHBI: COCTaB U 0COOEHHOCTU CTPOEHHsI, TOMOJIOTUUeCKUH psifi. ALleTHIeH
— TPOCTeUIlINA TIpe/iCTaBUTe/Ib AJKMHOB: COCTaB, CTpOeHUe, (U3UUecKue Hu
XMMUUECKre CBOMCTBA (peakluu THpUPOBaHUsl, TaJIOr€HUPOBaHUs, TUApaTaluy,
TOpPEeHUsi), MOJlydeHue U TIpUMeHeHue.

Apenbl. beH3os: cocTaB, cTpoeHue, (Qu3duecKre U XUMUYECKHe CBOMCTBa
(peakuuu rajioreHUpOBaHWs M HUTPOBaHUS), TIOJIydyeHUe W npruMeHeHue. Tosmyon:
cocmas, cmpoeHue, usuueckue U  Xumuyeckue ceolicmea  (peakyuu
20/102eHUPOBAHUS U HUMPOBAHUS1), NOJyYeHUe U npumMeHeHue. TOKCUYHOCTb



apeHOB. ['eHeTHUecKass CBSI3b MEX[y VIJIEBOAOPOAAMH, TPUHAIEKAIUMH K
pa3IUYHBIM KJlaccam.

[Tpupo/iHble WCTOUYHMKU YT/IEBOZOPOJOB. [IpHpOAHBIA Tra3 W TIOMYTHBIE
HedTsHble Ta3bl. HedTh U eé mpoucxoxzaeHue. CriocoObl mepepaboTKy HedTH:
TeperoHka, KpPeKWHT (TepMUYeCKHM, KaTaJIMTHUYEeCKUM), THpOu3. I[IpOAyKTEI
riepepaboTKy He(TH, WX TIPUMEHeHNe B MPOMBIIIJIEHHOCTA U B ObITYy. KamMeHHBIH
yT0Jib Y TIPOAYKTHI ero repepaboTKH.

OKcrepuMeHTa/lbHble MeTO/bl W3yueHUs BeIleCTB M WX MpeBpallleHuH:
03HaKoMJIeHHe C 0Opa3ljamMu M1acTMacC, KayuyKoB M Pe3UHbI, KOJIIeKINU
«Hedptb» ©  «YrOmb», MOJe/NMpOBaHUE  MOJIEKYJ]  YIJIeBOJIOPOZIOB U
ra/IoreHONPOU3BO/IHBIX, TIPOBe/IeHNe IMPAKTUUeCKOW paboThl: TI0/yueHre STH/IeHa
Yl U3y4YeHHe ero CBOMCTB.

PacuéTHbie 3agauu.

BbiuricieHWst TI0 ypaBHEHHIO XWMWUECKOM peakiuu (Macchbl, 00BEMa,
KOTMUeCTBa MCXOJHOTO BellleCTBAa WM TIPOAYKTA peaklvy M0 HM3BeCTHLIM Macce,
00BEMY, KOMTUUECTBY OJHOTO U3 UCXOAHBIX Bell[eCTB WX TIPOAYKTOB PeaKLih).

Kucnopoacoaep:xaiuue opraHudyecKue coeuHeHHs!

[IpegenbHble OAHOATOMHBIE CHUPTBL. MeTaHO/J UM 3TAHOJ: CTPOEHUe,
¢du3nueckue U XUMHUYECKHMe CBOWMCTBa (peakLMU C AaKTMBHBIMH MeTaljlaMHy,
rajioreHoBO/IOpoJilaMy, TOpeHue), npuMeHeHUe. BoJopojHble CBA3U MeEXAY
MOJIEKy/laMy CIIUPTOB. [leliCTBMe MeTaHOJ/Ia ¥ 3TaHOJ/Ia Ha OpPraHr3M YesloBeKa.

MHoroatoMHble  CIUAPTBL.  ODTW/IEHIJIMKOJb W  [JIMLUEpPUH: CTpOeHue,
¢du3nueckue ¥ XUMHUYECKHe CBOWCTBa (B3aUMO/IeHICTBHE CO  I1[€/IOUHBIMHU
MeTa/l/laMU, KaueCTBeHHasl peakijusi Ha MHOrOaTOMHbIe CIHUPTHI). [lelicTBHMe Ha
opraHu3sMm yejioBeka. [IpriMeHeHue TMLeprHa U STUJIEHTJIUKOJIS.

deHOM: CTpOeHHEe MOJEeKY/bl, (U3NYecKhe UM XUMHUUYeCKUe CBOMCTBaA.
TokcruuHOCTh PeHosa. [IprMeHeHue deHoa.

Anpgeruzisl U KemoHbl. Dopmanblerusi, aueTanbleru/: CTPOeHHe,
¢u3nueckue U XMMUUeCKWe CBOMCTBA (peakiuu OKWUCJIeHUsS U BOCCTaHOBJIEHMS,
KaueCTBEHHbIe peaki[uu), MoJiyuyeHre U puMeHeHue.

OZHOOCHOBHBIE Tpefie/ibHble KapOOHOBbIe KHCIOTh. MypaBbUHasg U
YKCyCHasi KUCJIOTbI: CTPOeHue, (pu3nmyeckre U XUMHUUeCKHe CBOMCTBa (CBOMCTBa,
oO1ue [/1s Kacca KUC/IOT, peakius 3TepuduKalyun), rojiyyeHrie U TpUMeHeHue.
CreapyHOBasi M OJIeMHOBAsi KHUC/IOTHI KaK TMpeJCTaBUTeIM BBICIIMX KapOOHOBBIX
KUC/I0T. Mbli/la KaK COJTH BBICIITMX KapOOHOBBIX KHC/IOT, X MOIOIIee ZIeMCTBUE.

CnokHble 3¢HUpPbl KaK TPOW3BOJAHbIE KapOOHOBBIX KHCIOT. [waposu3
cnokHbIX 3¢upoB. Kupsl. ['ugponus xxupos. [IpumeHeHre XUpoB. buosiornyeckas
POJIb JKUPOB.



YrneBoApl: cocraB, KnaccuduKalusi  yrieBoAoB  (MOHO-, [uU- U
rosiicaxapuzbl). ['/lIoKo3a — rpocTeimii MoHOCaxapu/i: 0COO@HHOCTH CTPOeHHsI
MOJEKY/Ibl, (U3NUeCKhe U XUMHUUYECKUe CBOMCTBA (B3aUMOZEMCTBUE  C
rugpokcugom meau(Il), okvcieHre aMMHMauHBIM pacTBOpoM OKcuzaa cepebpa(l),
BOCCTaHOBJIeHWe, Opo)keHHWe T/IFOKO3bI), HaxOoK[eHWe B TIpUpO/le, TIpUMeHeHue,
buonoruyeckast posib. @orocuHTe3. PpykTO3a KaK M30Mep I'THOKO3bI.

Kpaxman u 1e/to03a Kak NMpupojHblie TosvMepbl. CTpoeHue Kpaxmasa U
1e/003bl.  dusrueckue W XMMUUeCKHWe CBOWMCTBa Kpaxmana (THJpOJiu3,
KaueCTBEHHasi peaklysi C U0/I0M).

OKCrepuMeHTa/lbHble MeTOJbl HW3yUeHUs] BeleCTB M WX TpeBpalleHuN:
TipoBeJieHNe, HabOJto/leHe U OlMCaHue [eMOHCTPAI[MOHHBIX OIbITOB: TOpeHUe
CMMPTOB, KayeCTBeHHbIe peakl[id OJHOAaTOMHBLIX CHUPTOB (OKHC/IeHWe 3TaHoJia
okcugoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJENMCTBUE TJIMLIEpUHA C
rugpokcuaom meau(Il)), anbaerngoB (OKHMC/IeHMe aMMHMaYHbIM PaCTBOPOM OKCH/la
cepebpa(l) u ruapokcugom wmeau(Il), B3auMozecTBHE Kpaxmana C HOZOM),
TIpOBe/IeHHe MPaKTUUeCKou paboThI: CBOMCTBA PACTBOpPA YKCYCHOM KHUC/IOTHI.

PacuéTtHble 3a7auu.

Bbiuric/ieHWst TI0 ypaBHEHHIO XWUMWUECKOM peakiuu (Macchl, 00BEMa,
KOJIMYeCcTBa MCXOJHOTO BellleCTBa WM TPOJYKTa peakLiUM 0 M3BECTHbIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXO/HBIX BEIlleCTB WX TPOIyKTOB Peakiiu).

A3oTcoep>Kalye opraHuueckrie CoeJuHeHUs .

AMUHOKUC/IOTBHI KaK amM(oTepHble OpraHuueckue coefuHeHusi. dusuyeckue
¥ XMMHUUYeCKre CBOMCTBA aMMHOKHUUIOT (Ha mpuMepe TJIMLMHA). bronoruueckoe
3HaueHWe aMHUHOKUCIOT. [TenTuapi.

be/lku Kak MpUPOAHBIE BBICOKOMOJIEKYJISIpHbIe coefuHeHus. [lepBuuHas,
BTOpDHWYHAasi W TpeTUYHasi CTPyKTypa OenkoB. XuMHYecKHe CBOWCTBa OeJTKOB:
TUIPO/IN3, IeHaTypal[usi, KaueCTBeHHbIe peaki[iy Ha OesKu.

OKcrepuMeHTa/lbHble MeTO/bl W3yueHWsl BellleCTB U HUX [peBpallleHUi:
HaOJTI0/IeHre 1 OIMCaHue JeMOHCTPALIMOHHBIX OIBITOB: JeHaTypaljus 0enKoB IpH
HarpeBaHUH, LIBETHbIE peaKiiy OeslKoB.

BbicoKOMO/1eKy/IApHBbIE COeANHEeHNS

OCHOBHBIE TIOHSTUSI XUMHUU BBICOKOMOJIEKY/ISIDHBIX CO€JUHEHUI: MOHOMED,
To/IMMep, CTPYKTYPHOe 3BEeHO, CTereHb MOoJUMepHr3aliid, CPeJHsIs MOJIeKy/sipHast
Macca. OCHOBHble MeTOAbl CHHTEe3a BBICOKOMOJIEKY/ISIDHBIX COEJUHEHUM —
NoJIMMepHr3aLusi U MOJIMKOH/eH Cal[usl.

OKcrepuMeHTa/lbHble MeTO/lbl W3YyueHUs BeIleCTB M HX MpeBpallleHuM:
03HaKOMJIeHHe C oOpa3iiaMu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIJIaCTMAcC,
KayuyKOB.

MexrnpeameTHbIe CBS3U.



Peanu3aiiyisi Me>KIpeIMEeTHBIX CBsi3eli MPU U3yUeHUH OpraHNuueCcKOoi XUMHUH B
10 ksacce oOCylLeCTB/sSIeTCS Yepe3 HCI0Ib30BaHWe KaK OOIIMX eCcTecTBeHHO-
HayUHBIX TIOHSTUM, TaK U TIOHSTUM, SBJISIOLUIUXCS CUCTEMHBIMU [IJISi OTZe/IbHBIX
TIpeJIMETOB eCTeCTBeHHO-HayUHOTO 1IUKJIa.

OO611e ecTecTBeHHO-HayuUHbIe TIOHSTUS: SIBJIeHHe, HayuHbli (DaKT, TUIOTe3a,
3aKOH, Teopusl, aHa/k3, CUHTe3, KaaccuUKalus, MepuoUUHOCThb, HabsoeHue,
r3MepeHue, IKCIIePUMeHT, MOo/le/TMpOBaHHUe.

du3vka: MaTepus, SHEPrusi, Macca, aroM, 3JeKTPOH, MOJIEKYJIa,
SHepPreTUUeCKUil ypOBeHb, BeIeCTBO, Teno, O0BEM, arperaTHoe COCTOSTHUE
BelllecTBa, (pr3nuecKrie BeJTMUUHbI U e JUHULIBI UX U3MepeHUs.

Buosiorus: KieTka, opraHusM, Ouocdepa, oOMeH BelljeCTB B OpraHu3Me,
dorocuHTe3, OMONOTHYECKM AaKTHBHbIe BelecTBa (0K, YTaeBOfbl, >XUPBHI,
(epMeHThI).

[eorpacdusi: MyuHepasbl, TOpPHbIe TIOPO/IbI, M0JIe3HbIe WCKOTaeMble, TOTUTUBO,
pecypchl.

TexHO/IOTHS: THIIEBbIE TPOAYKTHI, OCHOBBI pAallMOHA/JBLHOTO ITUTAHMS,
MOIOILI[1e CPeJICTBa, JIeKapCTBeHHbIe U KOCMeTUUeCKHe Tperapartkl, MaTepuasbl U3
HCKYCCTBEHHBIX Y CHHTETUUECKUX BOJIOKOH.

11 K/TACC
OBIIIASA N1 HEOPTTAHNYECKASA XNMUA

TeopeTHueckue 0CHOBbI XUMHUM

XyAMHAYeCKU 37eMeHT. AToMm. fnpo aToma, H30TOMNBIL. ODJIEKTPOHHAs
000/10UKa. JHepreTuyeckre ypOBHH, MOAYPOBHU. ATOMHBIe opburtanu, s-, p-, d-
y7ieMeHThl. OCOOEHHOCTH pacripefie/ieHusi 371eKTPOHOB IO opbuTansiM B aTomax
3JIEMEHTOB TePBbIX UeThIPEX MePUO/0B. DIeKTPOHHAass KOH(PUIypaLusi aTOMOB.

[Tepuogyuecknyi 3akoH U Ileproguueckass cuctemMa XMMUYECKUX 371eMEHTOB
. Y. MenpeneeBa. CBsi3b MepuoguuecKoro 3akoHa v [leproaueckor CHUCTeMBbI
XUMHYeckux sneMmeHTOB [|. . MeHeneeBa C COBpEMEHHOM TeOpHer CTPOEeHMs
aTOMOB. 3aKOHOMEDHOCTH W3MEHEHUsI CBOWCTB XHWMWUECKUX 3JIEMEHTOB U
oOpa3yeMbIX WMU TIPOCTBIX W CJOKHBIX BeIIeCTB IO TPyMNIaM M TeprojaM.
3HaueHWe NMepuoANUeCKOro 3aKOHa B Pa3BUTUU HAYKHU.

CtpoeHve BellleCTBa. XHUMUUecKass CBsi3b. BuUIbl XMMUUECKOW CBSI3U
(KoBasleHTHasi HeroJisIpHasi M TMOJIsSIpHasi, UOHHas, MeTas/iMueckas). MexaHW3Mbl
oOpa3oBaHUsI KOBa/leHTHOW XWUMHYecKoW CBsi3u (0OMeHHBIH U JIOHOPHO-
aKUenTopHbiM). BogopogHas cBsi3b. BasmeHTHOCTb. 3JIeKTPOOTPHULIATE/IBHOCTb.
CreneHb OKUC/IeHUs. VIOHBI: KATUOHBI U AHUOHBI.



BemjectBa MOJIEKY/ISIDHOTO M HEMOJIEKYJIIPHOTO  CTPOeHus.  3aKOH
TIOCTOSTHCTBA COCTaBa BelleCTBa. UMbl KPUCTA/UIMUECKUX PeLIéTOK. 3aBUCUMOCTh
CBOMCTBA Bell[eCTB OT TUIA KPUCTA/TTMYECKON PeIIETKU.

[ToHaTHE O AUCIIepCHBIX cucTeMax. VICTHHHBIE M KOJJIOMJHbIE PaCcTBOPBI.
MaccoBas 1071 Bell[eCTBa B paCcTBOpe.

Knaccudukaiiys HeopraHuyeCcKux COeJMHEeHUH. Howmenkiatypa
HeOpraHWueCKUxX BellecTB. ['‘eHeTMueckasi CBA3b HEOPraHWYeCKHWX BelecCTsB,
TpUHAJIeXalUX K pa3/IMuHbIM K/lacCcaMm.

Xvumuyeckasds  peakius.  Knaccudukanpss — XMMUUeCKUMX — peaklui B
HEOPraHWYeCcKOM M OpraHhuYeCKOW XHWMWM. 3aKOH COXPaHeHHs MacChl BeIeCTB,
3aKOH COXPaHeHUs M TpeBpalleHrs SHepruuy NPy XMMHAUeCKUX peakLysX.

CKOpOCTh peakiivd, eé 3aBUCUMOCTh OT Pa3uuHbIX (hakTopoB. OOpaTHMbIe
peakiuu. XuUMHUYECKOe paBHOBecue. DakTOpbl, BAUAIOL[MEe HA COCTOSIHUE
XyUMuueckoro pasHosecus. [Ipunnun Jle IlaTesnbe.

OneKTposMTHYeCcKas auccorraiys. CuibHbIe U cabble 371eKTposuThl. Cpesa
BO/JHbIX PaCTBOPOB BeIleCTB: KHCJ/lasi, HeUTpasibHasl, 11ieJI0UHasl.

OKuCIUTeIbHO-BOCCTaHOBUTEJIbHBIE PeaKLvH.

OKCrepuMeHTa/lbHble MeTOJbl HW3yUeHUs] BeleCTB M WX TpeBpalleHuN:
neMoHcTpauus Tabsmiy «[leproanueckass cucreMa XUMHUeCKUX 371eMeHToB /1. .
MeHziesieeBa», HU3yueHHe MOJieiel KPUCTA/NTMUECKHUX PeIIeTOK, HabmojeHue u
OIMMCaHue JEMOHCTPAIMOHHBIX 1 JJaOOPATOPHBIX OIMLITOB (pa3/ioykKeHHe TIepOKCHa
BOZIOpPOZA B IPUCYTCTBUM KaTasm3aropa, orpe/eeHre Cpelbl PAaCTBOPOB BelleCTB
C TIOMOILbI0 YHUBEpPCaJbHOTO WHAWKATOPa, peakiuu HOHHOro oOMeHa),
TIpOBe/IeHUe TIPAKTUUeCKO paboThl «BusiHMe pa3nuuHbIX (haKTOPOB Ha CKOPOCTh
XUMUYECKOMN peakLum».

PacuéTtHble 3a7auu.

PacuéTel 1O ypaBHEHMSIM XUMHWYECKHX peaklud, B TOM UHCJIe
TePMOXMMHUYECKHE PACYEThI, PacCuéTbl C HKCMOJb30BAaHHWEM TMOHSTHUS «MacCoBas
[l0J1s1 BeLL[eCTBa».

Heoprannueckas xumus

Hemertamnbl. [lomoxeHve HeMeta/sioB B [lepuoguueckord  cucTteme
XUMUUeCKUx 3meMeHTOB [I. V. MeHzeneeBa © 0COO€HHOCTA CTPOEHUsI aTOMOB.
@du3nyecKkre CBOWMCTBA HeMeTas/uloB. AJIIOTPOIMS HeMeTa/sIoB (Ha IpuMepe
KUC/I0pOo/a, cepbl, hocdopa u yrieposa).

XVWMHUYeCKre CBOMCTBA Ba)KHEMIIIMX HeMeTasioB (Ta/lloreHOB, Cephbl, a30Ta,
dochopa, yrimepogja U KpeMHMS)) U MX  coefjuHeHUM  (OKCH/IOB,
KUCJIOPOCO/IepXKalliX KUC/IOT, BOJOPOAHBIX COeIMHEHUN).

[IprMeHeHUe Ba)KHEUIIINX HEMETA/JIOB U UX COeJMHEeHU.



Metannel. Ilonoxenve metaioB B Ileproguueckor cUCTeMe XUMUYECKUX
snemeHTOB /1. Y. MeHaeneeBa. OcoO€HHOCTH CTPOEHMS 3/IeKTPOHHBIX 000JI0UeK
aToMOB MetasuioB. O6iiue (usnueckre cBoicTBa MeTa/uioB. CrlaBbl MeTaslIoB.
ONeKTPOXUMUUECKUH Psif] HallpSUKeHUU MeTaJlyiOB.

XWMUYeCKre CBOMCTBa Ba)KHEHWIIIMX MeTas/uiOB (HaTpUM, KalauM, Kajbluu,
MarHuu, aJtOMAHUM, 1IUHK, XPOM, >Kejle30, MeJib) U UX COeIMHEeHUM.

OOb1ue crocobbl TosyueHus MeTa/inoB. [IpumMeHeHWe MeTa/yioB B OBITY U
TeXHUKe.

OKCrepuMeHTa/lbHble MeTO/bl W3YUeHUs] BelleCTB W WX MpeBpalleHuM:
W3ydyeHre KOJUIeKIMHA «MeTasuibl U CIUIaBbl», 00pa3l[OB HeMeTasuIOB, pellleHue
9KCTIepUMeHTalbHbIX 3aflau, Hab/itofleHrWe W OMNMCaHWe [eMOHCTPAIMOHHBIX U
nabopaTOpHBIX OMBITOB (B3aMMO/EHCTBHE THAPOKCH/A alFOMHUHHUSI C pacTBOpPaMH
KUCJIOT U 11[e/I0Uei, KaueCTBeHHbIe peaKl[ud Ha KaTUOHbI MeTa/IIoB).

PacuéTHbie 3agaum.

PacuéTbl Macchl BelljecTBa WM 00bEMa Ta30B 1O W3BECTHOMY KOJIAUECTBY
BeIlleCTBa, Macce WM 00BEMY OAHOrO W3 yYaCTBYIOIIUMX B PeaKI[MH BeIecCTB,
pacuéTel Macchl (00bEMa, KOJTMUYeCTBa BellecTBa) MPOAYKTOB peaklid, eC/ii OFHO
13 BeLeCTB UMeeT TIPUMeCH.

XuUMHUS U )KU3Hb

Posib xuMuu B obecrieueHUM 3KOJIOTHYECKOW, SHepreTUUecKod U TUILeBOMN
6e30macHOCTH, Pa3BUTHM MeWIMHBL. [IOHSATHE O HAy4YHBIX MeTOZaX TO3HAHMS
BelLleCTB U XUMUYECKUX PeaKL[vu.

[lpencraBnenvss 00 OOIMX HAyUHBIX TPUHIUIIAX  TPOMBIIIIEHHOTO
TOTyUeHUs] Ba)KHEUIIINX BeIlleCTB.

YesioBeK B MHUpe BeIeCTB M MaTepuasOB: BaKHEWIlWe CTPOUTE/bHBIE
Marepyasbl, KOHCTPYKLIMOHHble MaTepuaibl, KpAacKd, CTeKJI0, KepaMHUKa,
Marepuasbl [/l 3JIEKTDOHUKH, HaHOMaTepuasbl, OpraHAuYeCKue U MUHepaJbHbIe
yA00peHus.

XvMusI U 3[I0POBbe Ue/iOBeKa: MpaBW/a WCMOJb30BaHUS JI€KapCTBEHHBIX
TIperiapaToB, TpaBuia 6e30macHOr0 MCMO/b30BaHUS TIperapaToB ObITOBOM XUMUN
B MOBCE/IHEBHOUW >KU3HM.

MexrnpeameTHble CBS3U.

Peanu3aiisi  MeXNpeAMeTHbIX  CBsi3ell MpuU  uU3yueHUM  oOLjel
HeopraHudeckor XvMuM B 11 Kjacce OCYILeCTB/ISIETCSI Uuepe3 MCI0/b30BaHUe Kak
OOIIMX eCTeCTBEHHO-HAyUHBIX TIOHSATHM, TaK W TIOHSATHH, SBJSIOIIUXCS
CHUCTeMHBIMHU 11 OTJe/IbHbIX MPeIMETOB eCTeCTBEHHO-HAYUHOT O LIUK/Ia.

OOb1ie ecTeCcTBeHHO-HayuHble TOHSTHS: Hay4HbIM (DaKT, TUTOTe3a, 3aKOH,
Teopusl, aHaau3, CHHTe3, KlacCU(UKalys, TepuoJUUHOCTh, HabJsoeHue,
5KCIepPUMEHT, MOZIe/ITMPOBAHUE, U3MEPEHUE, SIBJIEHUE.



dusrKa: MaTepusi, SHepPrus, Macca, aToM, 3JIeKTPOH, MPOTOH, HEWTPOH, MOH,
W30TOM, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUECKU YPOBEHb, BEILeCTBO, TeJIO,
00BEM, arperaTHOe COCTOsSIHUE Bell[eCTBa, (hH3UUeCKHe BEeJTUUMHBI U eMHUIIBI WX
V3MepeHUsi, CKOPOCTb.

Buosiorusi:  K/eTKa, OpraHu3M, »JKocucTeMa, Ouocdepa, Makpo- U
MUKPO3/IeMeHTbI, BATAMUHBI, 0OMeH Bell[eCTB B OpraHU3Me.

['eorpadusi: MUHepasbl, TOpPHbIE TTOPOJbI, MOJIe3HbIe WCKOIMaeMble, TOTIIUBO,
pecypchl.

TexHo/orYs: XUMHUUecKasi MPOMbIIIIEHHOCTb, MeTaJlyprusi, MPOU3BO/CTBO
CTPOUTEJIbHBIX MaTepuasoB, Ce/bCKOXO3SIMCTBEHHOe TPOU3BO/CTBO, MHUILeBast
TIPOMBILIEHHOCTb,  (papMalieBTUUecKasi  MPOMBILLIEHHOCTb,  MPOW3BO/ICTBO
KOCMeTUYeCKUX TIIperapaToB, ITIPOM3BO/ICTBO KOHCTPYKIIMOHHBIX MaTepHasioB,
3/IeKTPOHHAsI TIPOMBIIIIEHHOCTb, HAHOTEXHO/IOTUH.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUA IIPOI'PAMMBI IIO
XM HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEI'O
OBPA3OBAHUSA

JINHHOCTHBIE PE3YJ/IbTATBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUSI K pe3y/ibTaTaM OCBOEHUS
oOyyJaroIMMHCs TporpaMM cpegHero o0ijero o0pa3oBaHusA —(JIMYHOCTHBIM,
MeTaripeJMeTHbIM U MpeAMeTHbIM). HayuHO-MeTOoAMYeCKOM OCHOBOU  AJist
pa3pabOoTKU TIIaHWPYEeMbIX pe3y/bTaTOB OCBOEHHsI MPOrpaMM cpefHero oOiero
oOpa3oBaHUs SIBJISIETCS CUCTEMHO-/IeSITe/IbHOCTHBIN TIOXO/I.

B COOTBETCTBUU C CHUCTEMHO-/IeITEJIbHOCTHBIM TIOAX0/JOM B CTPYKType
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHUS MpeJMeTa «XHMHs» Ha yYPOBHe CpeJHero
o011iero oOpa3oBaHusl Bbijie/ieHbl C/IeyIOIIe COCTaBJISIONIHE:

0CO3HaHWe OO0yYarIUMHUCSI POCCHUNCKOW T'PaXKJaHCKOW HWAeHTUYHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTHA U CaMOOTIPe/ieIeHHIO;

Ha/IMuHe MOTHBAI[UU K 00yUeHHIo;

1[e/IeHaripaB/ieHHOe pa3BUTHe BHYTPEHHUX YOeXXeHHM JIMYHOCTH Ha OCHOBE
K/TFOUEBbIX I[IeHHOCTeH U NCTOPUUECKUX TPaAULIMK 0a30Boi HAyKU XUMUH;

TOTOBHOCTb U CIIOCOOHOCTH OOYYarIUXCs PYKOBOJACTBOBATbCS B CBOeH
JleATeJIbHOCTU LIeHHOCTHO-CMBIC/IOBBIMUA yCTaHOBKaMH, TIPUCYIIUMU L|€JI0CTHOU
CUCTeMe XMMHUeCcKoro obpa3oBaHus;

Ha/iuure MpaBOCO3HAHUS SKOJIOTUUECKOUM KYJIbTYPhl U CIIOCOOHOCTU CTaBUTh
1]eJT¥ ¥ CTPOUTH >KU3HEHHbIE MJIaHBbl.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUSl TpeaMeTa «XHUMUsS» [OCTUTarTCs B
eMHCTBe YyueOHOM U BOCIUTATeNbHOU [MIeATeTbHOCTH B COOTBETCTBUM C
I'YMaHUCTUUECKUMHU, COLMOKY/IbTYPHBIMH, 1yXOBHO-HPAaBCTBEHHBIMU L|€HHOCTSIMU
U WjieaJlaMd POCCHUMCKOTO TPa)KJaHCKOro OOIecTBa, MPUHATHIMM B 00ljecTBe
HOpMaMU U TIpaBWIaMM  TIOBeZleHHsl,  CMOCOOCTBYIOLIUMM  TIpolieccam
CaMOTO3HaHUsl, CaMOpPa3BUTHS W HPABCTBEHHOTO CTaHOBJIEHUS] JIMUHOCTH
oOyyJarommxcs.

JInuHOCTHBIE pe3y/lbTaThbl OCBOEHUSI MpeAMeTa «XHUMUS» OTpPaKaroT
c(OpMHPOBAHHOCTh OIbITa T03HABATE/IbHOM U TPAKTUUeCKOW JesTelbHOCTH
00yuaroIuXcs 10 peann3aliiy TIPUHSITHIX B 00I[eCTBe 1IeHHOCTe, B TOM YKC/ie B
YyacTu:

1) rpa)x/jaHCKOro BOCIUTAHUSA:

0CO3HaHUsT 00YYAIOIIUMUCS CBOUX KOHCTUTYI[MOHHBIX IpaB U 00si3aHHOCTEH,
yBa)keHUs1 K 3aKOHY U MPaBOIOPSIKY;

Mpe/iCTaB/ieHdss O COLMAJbHbIX HOpPMax M TIpaBUIaX MEX/IMYHOCTHBIX
OTHOILIEHUM B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOW [JesSTeNbHOCTA TIpU CO3JaHHH
yu4eOHBIX TIPOEKTOB, pellleHWH yueOHBbIX U TI03HABaTe/bHBIX 3a/iau, BBITIOJIHEHUU
XUMUYECKUX IKCIIePUMEHTOB;

CTIOCOOHOCTH TIOHWUMAaTh W TIPUHUMATb MOTHBBI, HaMepeHHs, JIOTUKY U
apryMeHThI J[PYTHX MPU aHa/M3e Pa3/TMUHBIX BUZOB YUeOHOU JesiTeTbHOCTH;

2) MaTPHOTHYECKOT'0 BOCIIUTAHUS:

I[EHHOCTHOTO OTHOIIIEHWSI K MCTOPUUYECKOMY W HayuyHOMY HacC/Ieauro
OTeYeCTBeHHON XUMUH;

yYBa)KeHUsT K TPOIIeCCy TBOpUeCTBa B 00/1aCTM TEOPWUM U TMPaKTHUYECKOTO
TpUMeHeHus1 XUMUM, OCO3HAHUSI TOTO, UTO JOCTW)KEHUS] HayKd eCTh pe3y/bTaT
JUTMTEe/IbHBIX ~ HaOJIo/leHnid, KPOMOT/IUBLIX  JKCTIIEPUMEHTA/IbHBIX  TTOHCKOB,
TIOCTOSTHHOT'O TPY/la YUEHBIX U MPAKTUKOB,;

VHTepeca U T03HaBaTe/bHbIX MOTMBOB B TIONIyUYeHUM U TIOC/IeAYHOIeM
aHa/u3e WH(OpMaIMK O TepeioBbIX JOCTU)KEHUSIX COBPEMEHHOU O0TeueCTBeHHOMU
XUMUH,;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

HPABCTBEHHOT'O CO3HAHUsI, 3TUUECKOTO TIOBe/IeHUS;

CTIOCOOHOCTH OLIeHMBAThb CUTYAl[iH, CBSI3aHHbIE C XUMUUECKUMH SIBJIEHUSIMU,
Y TIPUHUMATh OCO3HAHHBIE PeIleHHs], OPUEHTUPYSCh Ha MOpalbHO-HPAaBCTBEHHbIE
HOPMBbI U 1]eHHOCTU;

TOTOBHOCTHU OI|eHUBaThb CBOE TIOBeJileHHMe W TOCTYMKU CBOMX TOBapHuileil c
MO3WLMMA HPaBCTBEHHbIX M TIPABOBBIX HOPM U OCO3HaHWE TOCTECTBUM 3TUX
TIOCTYTIKOB;

4) ¢hopMupoBaHHs KY/ILTYPHI 3/I0POBbS:

MOHWMaHUs I[eHHOCTel 370poBoro U Oe3omacHoro oOpasza >KWU3HH,
HeoOXO0UMOCTH OTBETCTBEHHOT'O OTHOIIIEHHS K COOCTBEHHOMY (H3UUECKOMY U
TICUXWUYECKOMY 3I0POBBIO;

cobsro/ieHyst TIpaBua Ge30IacHOro OOpalljeHHs C BeIecTBaMd B OBITY,
MOBCEeJHEBHOM JKU3HU U B TPYAOBOH J1eATeTbHOCTY;

TOHUMaHUsl 1eHHOCTH TIPaBW/I WHAWBUAYalbHOTO M  KOJJIEKTUBHOTO
Ge30macHOro MoBe/IeHHs B CUTYaIUsIX, YTPOXKAIOIINX 3/J0POBBIO U >KU3HM JIFOeH;

OCO3HAHMS TIOC/Ie[ICTBUN W HENPUSITHS BPEeAHBIX MPUBBIUEK (yIOTpeO/IeHus
aJIKOT0J1s1, HADKOTHUKOB, KYpeHHs);

5) TPy/A0BOI'0 BOCIMTAHUSA:

KOMMYHUKaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-MCC/Ie[ioBaTe/ThCKOM
JesITeNIbHOCTH,  OOIIIeCTBEHHO TIOJIe3HOH, TBOPUECKOM U JIPYyrUX BHAAX
JesiTeTbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YyuaCTHe B pelleHUWM TIPaKTUUYecKUx 3ajau
COLMa/IbHOM HarlpaB/IeHHOCTH (B paMKax CBOEro KJacca, IKOJIbl);



WHTepeca K MPaKTUUeCKOMY H3y4YeHUIO Mpodeccuii pa3iMuyHOro poja, B TOM
yuc/ie Ha OCHOBe NMPUMeHeHUs MpeJIMeTHLIX 3HAaHUM 110 XUMUWY;

yBa)KeHHUsI K TPYAY, JIIOJsM TpyJa U pe3y/ibTaTaM TPYJOBOM [esTelbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOODY WHAMBHUYAJbLHON TPAaeKTOPUH
obpa3oBanus, Oymyiei npodeccur U peanu3aliid COOCTBEHHBIX JKM3HEHHBIX
TJIAHOB C YUETOM JIMUHOCTHBIX UHTEPECOB, CIIOCOOHOCTel K XUMHU, UHTEPeCcoB U
noTpeOHOCTeN 00ITIeCTBa;

6) 3K0/I0rHYecKoro BOCIIUTaHHS:

9KOJIOTMUECKHU 1]e1ec000pa3HOro OTHOIIEeHUsi K TIPUpOJie, KaK HCTOUHUKY
CylLLleCTBOBaHU XKU3HU Ha 3emile;

MOHUMaHHWs T/I00anbHOTO XapakTepa SKOJOTMUeCKUX TpobsieM, BIIMSHUS
9KOHOMHYeCKHUX TMPOLIeCCOB Ha COCTOsIHME TIPUPOJHOU 1 COLIMATbHON Cpe/ibl;

OCO3HaHUSI HeOOXOAWMOCTH HCITIO/b30BaHUSl JOCTWKEHUN XUMHH IS
pellieHus1 BOMPOCOB PAaLiMOHATBHOTO TIPUPO/I0T0/Ib30BaHMUS;

aKTMBHOTO HEMpUSTHS [IeMCTBUM, TIPUHOCSAIIMX BpeJ, OKpyXKaroleu
TIPUPOJTHOM CpeZie, YMeHUs] TPOTHO3MPOBaTh HeO0J/arornpusiTHbie 3KO0J/IOTHYecKue
TI0C/Ie/ICTBUSI MPeATIPUHUMAaeMbIX eHCTBUM 1 TIpeIoTBpalliaTh UX;

Ha/IMUUs Pa3BUTOTO IKOJIOTMUECKOT0 MbIIIeHUSs], 9KOJIOTMYeCKOU KYJIbTYphI,
OTIbITA JesiTe/IbHOCTU 9K0JIOTUYeCKOMn HarpaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBaTbCSI MU B TI03HaBaTeIbHOM, KOMMYHHUKAaTUBHOM U COLMA/ILHOMN
TIPAKTHKEe, CIIOCOOHOCTH W YMEHUs aKTUBHO IIPOTHBOCTOSATH H/I€0JIOTUN
xemMohoouu;

7) leHHOCTH HAay4YHOT0 MO03HAHUA:

chOpMUPOBAaHHOCTU MHPOBO33DEHHs], COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAyKU U 0011]eCTBEeHHOM TPaKTHKW;

MOHUMaHUsl CrelMPUKA XUMUU KakK HayKd, OCO3HaHUsi €& po/id B
dbopMHpOBaHWY paI[MOHATBFHOTO HAYYHOTO MBIIIIEHHS, CO3JAHUU IIeJIOCTHOTO
Tipe/icTaBieHUst 00 OKpy»KarollleM MHpe KaK O eJMHCTBe MPUPOZbl U uesioBeKa, B
MO3HAHUM TIPUPO/JHBIX 3aKOHOMEDHOCTeW U pellleHWd TMpo0sieM COXpaHeHust
TIPUPOJTHOTO PaBHOBECHS;

yOeXKIEHHOCTM B 0CO00M 3HAUMMOCTM XWMHH [JId  COBPEMEHHOMU
L[UBUAMM3al[MM: B €8 TyMaHUCTUUeCKOW HalpaB/ieHHOCTY W Ba)KHOW poJid B
CO3/laHMY HOBOM 0a3bl MaTepuasbHOMN KYJbTYpPhbI, pellleHUH r100anbHbIX Tpobiiem
YCTOMUMBOIO pa3BUTHS Ue/iOBeUeCTBa — ChIPbEBOM, SHEPreTUYeCKOU, MUILEeBOM 1
9K0JIOTHYeCKo 6e30rMacHOCTH, B pa3BUTUM MeJUIMHBI, 0OecriedyeHUH YCIOBUM
YCIeLIHOTO TpyAa UM SKOJOTUUeCKd KOMQOPTHONM JKW3HU KaKAOro ujieHa
o0I111eCTBa;

eCTeCTBEHHO-HayYHOM T'PaMOTHOCTU: TIOHUMaHWsI CYLIHOCTH MeTO/IOB
TI03HAHMS, WCII0/Ib3YeMbIX B €CTeCTBEHHbIX HayKaX, CTIOCOOHOCTH HCII0/Ib30BaTh



To/lyuyaeMble 3HaHUs [Jis aHa/li3a U 00bsICHEHUs SIBJIEHUM OKPY’Kaloll[ero Mupa u
TIPOUCXOASIIMX B HEM M3MeHeHUH, yMeHus [iesiaTb 000CHOBaHHbIe 3aK/TFOUeHUs Ha
OCHOBe HayuHbIX (DAaKTOB U UMEIOI[UXCS JIJaHHbIX C 1IeJIblI0  TI0My4YeHust
JIOCTOBEPHBIX BbIBO/IOB;

CTIOCOOHOCTH  CAMOCTOSITeJTbHO HWCITO/Ib30BaTh XUMHUUECKHe 3HaHUS IS
peliieHusI IPo06/ieM B peasbHBIX >KM3HEHHbIX CUTYalUsX;

VHTepeca K TT03HAaHUI0 U UCC/IeloBaTeIbCKON JesiTe/IbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HempephiBHOMY  00Opa3oBaHWIO U
camMo0o0pa30oBaHWIO, K AKTUBHOMY TIOJIyUeHHI0 HOBBIX 3HAHUW 110 XUMWUUA B
COOTBETCTBUM C KU3HEHHBIMU MTOTPeOHOCTSIMUY;

VHTepeca K 0C00eHHOCTSM Tpy/ia B pa3/WyHbIX cepax mpodeccuoHaabHON

JlesITe/IbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATBI

MeTtanpe/iMeTHbIe Pe3y/bTaThl OCBOEHUsI yueOHOro Tpeamera «XUMHsS» Ha
ypOBHe cpefiHero o6irero 06pa3oBaHus BK/TFOUAIOT:

3HauMMble A1 (OPMHPOBAHMS ~ MHPOBO33PEHHSI  00OYYaroIUXCs
MeXXUCITUTIIMHApHbIE (MeXXITpeMeTHbIe) 00llleHayuHble TIOHSITHSI, OTpakarolye
1[e/IOCTHOCTb HAyUYHOM KapTHHbI MHpa U CIelubHUKy METOZOB T03HaHUS,
UCTIO/Mb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPrHs, sBJIeHHE,
TIPOLIeCC, CUCTeMa, HayuHbIM (DaKT, IIPUHIIUII, TUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, MCC/IefloBaHue, Hab/IIoieHne, U3MepeHre, SKCIIEPUMEHT U [pyTHe);

YHUBepCa/bHble yueOHbIe [JeicTBUs (IT03HaBaTe/lIbHbIe, KOMMYHUKATUBHbIE,

pEryasiTUBHBIE), obecrneurBaroiiye (hopMupoBaHue (yHKLMOHATBHOU
T'PaMOTHOCTH U COLIMA/IbHOM KOMIIETeHI[UN 00yJatoLuXCs;
CTIOCOOHOCTD o0yyJaroImxcs HCII0/Ib30BaTh OCBOEHHBIe

MeXXIUCITUTUTMHAPHbIE, MUPOBO33peHUYeCKre 3HaHUS U YHUBepCa/ibHble yueOHbIe
JIeCTBUS B IO3HABATe/IbHOU U COLIMA/IbHOU MPAKTHKe.

MeTtarnpegMeTHble pe3y/bTaTbl OTpaXkalOT OBJIaJleHHe YHUBepCa/JIbHbIMU
yueOHBIMH  TI03HABaTeIbHBIMM, KOMMYHUKAaTUBHBIMH M  PeTY/ISTUBHBIMU
JIeMICTBUSIMU.

Onafenue YHHBepCa/TbHBIMH yueOHbIMU Nno3HaBaTe/IbHbIMHU
NeNCTBUSAMU:

1) 6a30BbIe JIOTHYECKHE AeHCTBHA:

camMoCTosTeslbHO  (OpPMy/MpOBaTb W aKTyaJM3WpoOBaTh  Mpobiemy,
BCECTOPOHHe eé pacCMaTpUBAaTh;

omnpeie/iATh 1leJid JesiTelbHOCTH, 3ajlaBasi MapamMeTpbl M KPUTEPUM UX
JIOCTHXKEHHsI, COOTHOCUTD Pe3yJ/IbTaThl JesiTe/TbHOCTHU C MOCTaB/IeHHBIMU LIe/ISIMU;

WCII0/Tb30BaTh NPYU OCBOEHWUU 3HAHWW MPUEMBI JIOTUUECKOTO MBILLLIEHUS —
BbIJIeISITh XapaKTepHble TPH3HAKU TIOHSATUM W YCTaHaBIWBAaTh WX B3aUMOCBSI3b,



MCTI0Tb30BaTh COOTBETCTBYIOIIME TIOHATUS [Jis1 00bsSICHEHUsI OT/e/IbHBIX ()aKTOB U
SIBJICHUU,

BbIOMpaTh OCHOBAaHMSI M KpUTepUH /s Ki1acCUpUKalMU BelecTB U
XUMUYECKUX peakLuii;

yCTaHaB/IMBaTh T[PUUMHHO-C/E€/ICTBEHHbIE CBSI3U MEXJy U3yuyaeMbIMU
SIBJIEHUSIMU;

CTPOUTH JIOTUUECKHEe pacCyXZeHus (MHAYKTUBHbIE, [eYKTUBHbIE, TIO
aHaJ/IOTHH), BBISBJSATH 3aKOHOMEDHOCTW W TIPOTMBOpEUMsi B paccMaTpHBaeMbIX
sSIBJIEHUSIX, (HOPMYIMPOBATh BbIBO/bI U 3aK/TFOUEHMUS;

MIPUMEHATh B MpOLiecce MO3HaHUs, UCMO/b3yeMble B XUMUU CUMBOJIMUECKHe
(3HaKoBbIe) MoJesiv, Mpeobpa3oBbIBATh MO/Ie/IbHBIE TIPeJCTaB/IeHUsS — XUMUUeCKHN
3HaK (CMMBO/I) »3JIeMeHTa, XWMHUUeckKass (opmysa, ypaBHEHHWE XUMHYECKOM
peakliyd — TIpU pellleHWH yueOHbIX T03HaBaTe/NbHBIX U TPAKTUUECKUX 3a/ad,
MIPUMEHSATb Ha3BaHHbIE MOJe/IbHbIe TIpe/ICTaBAeHNs [J1 BbISIBJIEHUS] XapaKTepHbIX
MIPU3HAKOB M3yYaeMbIX BeLeCTB U XMMUUeCKHUX PeaKLUi.

2) 6a3oBbIe HCC/Ie/J0OBaTe/TbCKHE AeHCTBUS:

B/a/leTb OCHOBAaMM METO/IOB HAay4HOIO TO3HAHUSl BeIeCTB U XUMUUECKUX
peaxkiLui;

(opMyMpoBaTh Lie/IM U 3a/lau UCCJIe[J0BaHMs1, UCII0/Ib30BaTh NOCTaB/IeHHbIe
U caMoCTosTeNlbHO C¢OpPMY/IMPOBaHHbIE BOIMPOCHI B KayecTBe WHCTPYMeHTa
MO3HAHUSI U OCHOBBI [i/1s1 (POPMUPOBAHUS TUTIOTE3bl M0 MPOBepKe MpaBUIbHOCTH
BbICKAa3bIBAaeMbIX CY>KJEeHHUH;

B/a/leTb HAaBbIKAMM CAMOCTOSITE/IbHOTO IJIAHUPOBaHUSI U TNPOBeZeHUs
yueHWYeCKUX SKCTIepHMEeHTOB, COBEpIIeHCTBOBAaTh YMeHHs1 Hab/IroAaTh 3a X0[0M
rpoLjecca, CaMOCTOSITe/IbHO TIPOrHO3UpOBaTh €ro pe3ynbTar, (OpMyJ/IHMpOBaTh
0000111eHUsT ¥ BHIBO/IBI OTHOCUTETLHO JOCTOBEPHOCTU Pe3y/IbTaTOB UCC/IeJOBaHuS,
COCTaB/ISATH 000CHOBAHHBIA OTYET O TIPO/ieIaHHOM paboTe;

npuobpeTaTh OMBIT yUYeHWYECKOW WCCAel0BaTeNIbCKOM W TIPOEKTHOM
JesiTeTbHOCTH, TIPOSIB/SAITH CMOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITE/TEHOMY
MOUCKY MeTOZ0B pelLleHus] TPaKTUUeCKWX 3aZiau, NPUMEHEHHIO0 pa3/MUHbIX
MeTO/|0B MO3HaHUSI.

3) pabora c uadopmanmeit:

OPUEHTUPOBATbCSI B Ppa3/lMUHbIX MCTOYHMKAX WHQOpMaLuu (Hay4yHo-
TIOMy/IsipHasl JiuTepaTypa XUMHWYECKOrO COJiep)KaHusi, CIpaBOYHble [0CoOus,
pecypcbl VIHTepHeTa), aHaM3MpoBaTh MH(OPMALMIO pa3/MYHbIX BUAOB U (HopM
TIpe/iCTaB/IeHus], KPUTUUECKU OLIeHMBaTh eé JIOCTOBEPHOCTb 1%}
HEeNpOTUBOPEUYUBOCTH;



dbopMy/IMpoBaTh 3arpochl ¥ TIPUMEHATh Pa3/inyHbie MeTOZbl TIPY TIOHMCKe U
orbope wuHbOpMarK, HeOOXOAWUMOW [/ BBINOJHEHHS Y4ueOHBIX 3ajau
OIpe/ie/IeHHOI O THUIIA;

nproOpeTaTh OIBIT HCIO/b30BaHUsI WHGOPMAI[MIOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTUN 1 PA3/IMYHBIX TIOMCKOBBIX CHUCTEM;

CaMOCTOSITeJILHO ~ BbIOMpaTh  OMNTHMajibHy0  (OpMy  TpeJcTaB/ieHuUs
uHbopMaIu (cXeMbl, TpadyKH, AUArpaMMbl, TaOIHIIBI, PUCYHKH U JPYTHE);

WCTIO/Tb30BaTh HAyUHBIA S3bIK B KauecTBe CpeAcTBa Mpu pabore cC
XUMUYeCKOr uHoOpMalLveil: TIPUMEHSITb MeXIpeAMeTHble ((usuueckve U
MaTeMaTUueCKre) 3HaKd U CUMBOJIbI, (hOpMy/ibl, abOpeBUaTypbl, HOMEHK/IATYpY;

WCTIO/Ib30BaTh W IIpeoOpa3oBbiBaTh 3HAKOBO-CHMMBOJIMUECKHE CpeZCTBa
HarJIIIHOCTH.

OBJiafieHHe yHUBepPCa/TbHBIMIA KOMMYHUKATUBHBIMH A€ CTBUAMM:

3alaBaTh BOITIPOCHI T10 CYIIIeCTBY 0OCYKZaeMol TeMbl B X0/le Juajora u/vuam
MUCKYCCHM,  BBICKa3blBaTh  WJeH, (OPMYy/JIUpPOBATb CBOU  TPEJIOXKEHHS
OTHOCHTEJTLHO BBITIOJTHEHUS TIPe//I0KeHHOH 3a7jaui;

BBICTYTIaTh C TpEe3eHTal[ell pe3yJ/IbTaTOB TI03HABaTe/bHON [esiTe/IbHOCTH,
TI0/TyUYeHHBIX CAaMOCTOSITe/TbHO UJTM COBMECTHO CO CBEPCTHHUKAMU TIPU BBITIOJIHEHUH
XUMHUECKOTO 3KCIIepUMEHTa, TTPAKTHUeCKOH pabOThl 10 MCC/IeJOBAHUIO CBOMCTB
M3yJaeMbIX BeI[eCTB, peanu3aliui yueOGHOTro mpoeKkTa U (opMy/IHPOBaTh BLIBO/bI
1o pe3yabTaTaM TIPOBeAEHHBIX HMCC/e[OBAaHWI IMMyTEM COTIACOBAHUS TO3ULIAN B
xo/ie 06cyXIeHuss 1 0OMeHa MHEeHUSIMH.

OBJ/1aieHHe YHUBEPCA/IbHBIMHU Pery/JISTUBHBIMH JeHCTBUSIMU:

CaMOCTOSITe/IbHO TUIAHMPOBAaTh U OCYILIECTB/SATh CBOH T103HABaTeIbHYIO
NesITe/IbHOCTh, OTpefenisass eé Ied W 3aZiaud, KOHTPOJIMPOBaTh W IO Mepe
HeoOXOUMOCTH KOpPPEeKTHPOBaTh IIpe/ijlaraéMbIii  aJrOPUTM  JIeHCTBUM  TIpH
BLITIOJIHEHUM YUeOHBIX U HCC/Ie[oBaTe/IbCKUX 3aJjay, BbIOMpaTh Haubosee
3¢ deKTHBHBIM C€Mocob6 WX pellleHHss C YYETOM TI0/IyUeHHsT HOBBIX 3HAHUU O
BeII[eCTBaX U XUMHUUECKUX peaKIIUsX;

OCYIIIeCTB/ISITh CAMOKOHTPOJIb CBOEM JleATe/TbHOCTH Ha OCHOBe CaMOaHash3a
Y CaMOOI[eHKH.

INPEAMETHBIE PE3YJ/IBTATHI

10 K/TACC

[IpegmeTHble pe3ysbTaTbl OCBOEHUS Kypca «OpraHuyeckass XuUMHAS»
OTpaXkaror:

c(hOpMHUPOBAaHHOCTb  TIpeJICTaB/J€HUM O XHUMHUUECKOM COCTaBJstOIen
€CTeCTBeHHO-HAyUHOW KapTHHbl MWpA, pPOAM XMMWUM B TO3HAHUM SIBJIEHUMN



NpupoAbl, B (POPMHUPDOBAHUM MBbIIUIEHUSI W  KyJAbTypbl JIMUHOCTH, €&
GbyHKI[MOHAIbHOM TPaMOTHOCTH, He0O6XO0IUMOM [I/1s pellieHUs MpaKTHYeCcKuX 3a/au
Y 9KO0JIOTUUeCKM 0OOCHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3/10POBbIO M MPHUPOTHOMN
cpeze;

B/IaJleHWe  CUCTeMOM  XMMHWUEeCKHMX  3HaHWUW, KOTOopas  BKJIIOYaeT:
OCHOBOMOJIArarwIue TMOHATUSI (XMMHUYECKWW 37IeMEeHT, aToOM, 3JIeKTPOHHas
000/10UKa aToMa, MOJIeKyJia, BaJleHTHOCTb, 3/IEKTPOOTPHULAaTe/IbHOCTh, XUMHUUeCKasl
CBsI3b, CTPYKTypHasi ¢opmysa (pa3BEpHyTasi M COKpallléHHasi), MOJib, MOJISIpHasi
Macca, MOJISIPHbI 00BEM, YIrIepofgHBIM CKeneT, (YHKIHMOHA/bHAs TPyMa,
paZiiKas, U30MepHs, U30MepPbl, TOMOJIOTUUECKUN DPSifi, TOMOJIOTH, YTJ€BOAOPOAbI,
KUCJIOPOJ, U a30Tcofep)kalliue COeUHEHUs, MOHOMep, TOJUMep, CTPYKTYpHOe
3B€HO, BBICOKOMOJIEKY/ISIDHbIE COeIMHEHUs); TEOPHUU U 3aKOHbI (TeOpusi CTPOeHUsI
opraHuueckux BemjectB A. M. ByTtiepoBa, 3aKOH COXpaHeHUs] MacChl BellleCTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKAU SI3bIK XUMHWHW; MHPOBO33DEHUECKHe 3HaHUf,
JieXalljde B OCHOBe TIOHUMaHUSl TIPDUUMHHOCTA W CUCTEMHOCTH XWMHUUECKUX
sIBJIeHWH, (PaKTOMOruueckue CBeZieHUsI O CBOMCTBaX, COCTaBe, TOJIyYeHUU W
6e30macHOM HCITIO/b30BaHUH Ba)KHEWIIIMX OPraHUYecKHWX BeIeCTB B OBITY U
TPaKTUYeCKOM JeITeJIbHOCTH UeI0BeKa;

c(hOpPMUPOBAHHOCTh YMEHUU BBISIB/IATb XapaKTepHble TIPU3HAKU TOHSTHUH,
yCTaHaB/MBaTh WX B3aUMOCBSI3b, WCII0/b30BaTh COOTBETCTBYIOIUE TIOHSITHS TpHU
OMMCaHUU COCTaBa, CTPOEHUSI U TIpeBpalljeHUd OPraHu4ecKuX COeMHEeHUl;

c(hOpMUPOBAHHOCThL YMEHUM WCI0/b30BaTh XUMUUECKYH) CHUMBOJIMKY /s
COCTaB/IeHHUs] MOJEKY/ISIPHbIX M CTPYKTYPHBIX (pa3BEépHYTOH, COKpAIllEHHOMW)
dbopMysn opraHMuYeCKMX BellleCTB W YpaBHEHUW XWUMHWYECKUX peaklui,
W3roTaB/IMBaTh MOJIe/Id MOJIEKYJl OPraHWYeCKUX BeleCTB [Jisi W/UTFOCTPaLd UX
XUMHUECKOT0 Y TTPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHM YCTaHAaB/IWMBaTh MPUHAAJIEXHOCTb W3YUYeHHBIX
OpraHhuYecKuX BellleCTB TI0 HX COCTaBy W CTPOEHHUID K OIpe/le/IEHHOMY
KJaccy/rpynmne coefiuHeHWW (yr/1eBOJOPO/bI, KHUCIOPOJ, W a30TcojeprKaljue
COeIMHEHNs], BBICOKOMOJIEKY/ISIDHbIE COeJWHEeHMs), [aBaTb WM Ha3BaHUA MO
cuctematnueckor HoMmeHksatype (IUPAC), a Takke NpUBOJWUTH TPHUBHUAJIbHBIE
Ha3BaHUSI OT/eNbHBIX OpraHWuYeCKUX BelleCcTB (3TW/IeH, MpOIW/eH, alleTU/eH,
STUJIEHTJIUKOJb, TJULEepUH, (eHos, dhopManbAerus, areTaabAerul, MypaBbUHast
KHUCJIOTa, YKCYCHAasi KUC/I0Ta, OJIEMHOBAasi KUCJIOTa, CTeapUHOBAasi KUCJIOTA, [/TFOK03a,
(bpyKTO3a, Kpaxmarl, 1ie/1/it0/103a, TJIMLYH);

c(hOpMHUPOBAaHHOCTb YMeEHMSI OMNpeZeNissTh BUAbl XUMUUECKOW CBS3U B
OpraHhuYeCcKuX CoeIMHeHUsIX (OJAUHApHbIe U KPaTHBIE);



c(hOpPMUPOBAHHOCTh yMEHUSI TIPUMEHSTb TIOJIO)KEHUS] TEeOpUU CTPOEHUs
opraHuJeckux BeilectB A. M. byTtnepoBa /i 06bsCHeHUs 3aBUCHMOCTH CBOMCTB
BellleCTB OT UX COCTaBa U CTPOEHUSI; 3aKOH COXPaHEeHMsT MacChl BEIlleCTB;

chOpMUPOBAHHOCTL ~ YMEHWM  XapaKTepu30BaTb  COCTaB, CTPOEHHUe,
¢bu3nueckue M XMMUUECKUe CBOWCTBA TUMUUHBLIX T[peCTaBUTEeN pa3/dnyHbIX
K/IaCCOB OpraHUYecKuX BelecTB (MeTaH, 3TaH, 3TW/EH, TPOIMW/IEeH, alleTUJIeH,
OyTamveH-1,3, metwni0Oytagauen-1,3, GeH30/, MeTaHO/, 3TaHOJ, 3TUIEHIJIMKOJIb,
I/IMLepyH, (eHoJI, alleTajib/erusi, MypaBbrMHasi M YKCYCHasl KUCJIOTHI, TJIFOKO3a,
KpaxMaJl, LeJUI0/103a, aMUHOYKCYCHast KUCJIOTa), WIIFOCTPUPOBATh T€HETUUECKYHO
CBA3b MEXKJy HHWMM YPaBHEHUSIMA COOTBETCTBYIOIIMX XUMHUUYECKUX DeakLUui C
WCII0/Tb30BaHKEM CTPYKTYPHBIX (hOpMYJI;

c(hOpMHUPOBAaHHOCTb YMEHUsI XapaKTepU30BaThb UCTOUHUKHU YTJIeBO/IOPO/THOTO
celpbsi  (HeTb, TIPUPOAHBIM Ta3, Yrojb), CIOCOOBI WX TepepabOTKU U
TIpaKTHUeCKoe TIpYMeHeHre TIPOAYKTOB TiepepaboTKy;

c(hOpMUPOBAHHOCTbL YMEHUW TIPOBOJUTH BBIUKC/AEHUSI MO0 XUMHUUECKUM
ypaBHeHUsIM (Macchl, 00bEMa, KOJMUeCcTBa HMCXOJHOTO BellleCTBa WM TPOAYKTa
peakiMM 110 HW3BECTHBIM Macce, 00bEMY, KOIMUECTBY OAHOTO M3 MCXOJHBIX
BelLleCTB WU MPOJYKTOB PeaKLIiN);

chOpMHPOBAaHHOCTL YMEHHM B/IaJIeTb CHUCTEMOM 3HaHWN 00 OCHOBHBIX
MeTO/jax HayuHOro MO3HaHUsl, UCIO/Ib3yeMbIX B XMMHUU TIPY W3YUe€HUU BeIeCTB U
XUMHUUECKUX siB/IeHUH (HaO/Tio/ieHre, U3MepeHHe, SKCTIepUMEeHT, MO/Ie/TMPOBaHKe),
WCIO/Ib30BaTh CHUCTEMHBbIE XUMUUYECKWe 3HaHUSl [/ TIPUHATUS DeIleHud B
KOHKDETHBIX JKU3HEHHBIX CUTyaldsdX, CBSI3aHHBIX C BelleCTBAMU M HUX
TpUMeHeHueM;

cchopMHUPOBAHHOCTb YMEeHU COOMIO/IaTh TIpaBUJ/Ia MOJIb30BAaHUS XUMUUECKOU
TocyZioli ¥ JlabopaTopHBIM 00Opy/0OBaHMEM, a TaKXKe IpaBWia obpaileHust C
Bell[eCTBAMU B COOTBETCTBUM C WHCTPYKLUSIMHU TIO BBITIOJTHEHUIO J1ab0paTOPHBIX
XUMHUUECKUX OTbITOB;

c(hOpMHUPOBAaHHOCTb YMEHUM I[UJIAHUPOBATh M BBIMOJHATh XUMUYECKUU
5KCIEepUMEHT (TIpeBpalljeHus OPraHu4YeCcKrX BellleCTB TIPU HarpeBaHWU, MOTyUYeHUe
STHU/JIEHA W W3y4YeHue ero CBOWCTB, KaueCTBEHHble peakLUWW OpraHudecKrux
BeIl[eCTB, JeHaTypaljusi 0e/IKOB TPH HarpeBaHWM, I[BeTHbIe peakiuu 0elKoB) B
COOTBETCTBHUM C TIpaBWIaM{d TeXHHKA 0e30MacHOCTM TIpH OOpallieHnu C
BellleCTBAMM U 1ab0OpaTOpHBIM 000pYyJOBaHWEM, TIPEJCTAB/ISATh Pe3yJ/IbTaThl
XUMUYECKOT0 3KCreprMeHTa B (opMme 3anucu ypaBHEHWM COOTBETCTBYIOLLMX
peakiuii ¥ (G OPpMy/IUPOBaTh BLIBO/bI HA OCHOBE 3TUX pe3y/IbTaToB;

Cc(hOpMHUPOBAaHHOCTb YMEHWUM KPUTHUYECKU aHa/M3UpOBaTh XHUMUUECKYHO
vH(dopMalMio, TO/yyaeMyl0 U3 pa3HbIX HCTOUHHUKOB (CpeAcTBa MacCOBOM
vH(popMaiuu, VIHTepHeT U [Ipyrux);



chOopMHUPOBAaHHOCTb ~ yMeHWM  COOMIOAAaTh  TpaBWia  JKOJIOTUUeCKd
1jeslecoo0pa3HOro TOBefieHHss B ObITY W TPYJOBOW [eATebHOCTH B LIeJsiX
COXpaHEeHMUsl CBOEro 3[0pPOBbSl U OKPY’Karollled MPUPOJHOM Cpe/bl, 0CO3HAaBaTh
OMaCHOCTb BO3JEUCTBUS HA >KUBbIE OPraHWU3Mbl OIpeJelEHHbIX OpPraHUYeCKUX
BeIl[eCTB, TIOHWMasi CMbICT TIoKa3zaTens II/IK, MosCHSTh Ha TIpUMepax CI0CO0bI
YMEHbLIeHUs1 Y TIpe[OTBPAIlleHusI WX BpPEJHOrO0 BO3JEWCTBUSI Ha OpraHu3M
yesI0BeKa;

JJisT 00yUaroIuXxcsi C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 37I0POBbSI: yMeHHe
TIPUMEHSITb 3HaHHsA 00 OCHOBHBIX [OCTYITHBIX MeTOZiaX TIO3HAHUS BeIeCTB U
XUMHYECKUX SIBJIEHUN;

JUJIST  CJIeTIBIX W CJIADOBHUAAIIMX OOYyUaroluXCs: YMeHHe WCIT0/b30BaTh
pesibeHO-TOUeUHYI0 cucteMy obo3HaueHuit JI. Bpaiiis As 3armicy XMMHUeCKUX

dbopmyi.
11 KITACC

ITpegmeTHBIE pe3y/bTaThl OCBOeHHsI Kypca «OOias ¥ HeopraHuyeckast
XUMMUSD» OTPaXkaroT:

c(hOpMHPOBAaHHOCTb  TpeJCTaB/JIeHUM: O XUMHUUECKOW COCTaBJISItOLLeN
eCTeCTBeHHO-HAyUHOW KapTHHbI MUPa, POJM XWMHUM B TI03HAaHWUU SIBJI€HUU
Npupo/ibl, B  (OPMUPDOBAHWUU MBIIUIEHUSI U KyJbTYpPhl JIMUHOCTH, eé
(byHKIIMOHATBHOW TPAMOTHOCTH, He0OX0IUMOM 1T peIlieHus TTPAKTHUeCKHX 3aau
1 9KO0JIOTUUeCKM 0OOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3/10POBbIO M MPHUPOIHOMN
cpefe;

B/IaJleHWe  CUCTeMOM  XMMHWUYeCKMX  3HaHWW, KOTopas  BKJIHOYAeT:
OCHOBOTIOJIararoiiye TOHSATUS (XUMHYECKUM 3/1eMeHT, aToOM, HW30ToI, S-, p-, d-
3/IEKTPOHHBIE OpOWTaIM aTOMOB, HOH, MOJIeKYyJa, MOJib, MOJIAPHBIM 00BEM,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATE/IbHOCTb, CTEeHb OKWCJIEeHUS, XMMUUeCKasi CBSI3b
(KOBaJsIeHTHasi, MOHHAs1, MeTa/lJInuecKasi, BOJOPO/Has), KpUCTa/UIMuecKast peréTka,
TAMbl ~XUMHWUYECKUX  peakliud, pacTBOpP, 3JIeKTPOJIUTHI, HE3JeKTPOJIUTHI,
S7IEKTPOJIUTUYECKAs] IUCCOLALUS, OKHUC/IUTEeb, BOCCTAHOBUTE/b, CKOPOCTH
XMMUUECKOM peakiuy, XMMUUeCcKoe paBHOBeCHe); TeOpMHM U 3aKOHBI (Teopusi
371eKTPOJIMTUYECKOU AWCCOLMalvM, Tepuoaudeckuii 3akoH [. M. MeHpeneeBa,
3aKOH COXPaHEeHWsI MacChl BeleCTB, 3aKOH COXPAaHEHUs U TpeBpallleHusi SHepruu
MpyU XUMHUYECKUX peaki[usx), 3aKOHOMEPHOCTU, CUMBOJMYECKUU SI3bIK XHMWH,
MUPOBO33pDEHUYECKME 3HaHUs, Jiexaljue B OCHOBE MOHUMAaHUS TPUUYMHHOCTHA U
CUCTEMHOCTU XUMHUUYECKUX SIBJIeHWH, (haKTO/orMyeckre CBeJleHUsI O CBOMCTBAX,
cocTaBe, TIOJTyueHHH 1 6e301TaCHOM MCTI0/Ib30BAHUH BayKHEUIITHX HEOPraHUUYeCKHUX
Bell[eCTB B OBITY 1 TTPAKTUUECKOH AesiTe/IbHOCTH Ue/I0BeKa;



c(hOpMUPOBAHHOCTbL YMEHUM BbISB/IATb XapaKTepHble TIPU3HAKU TOHSTHUH,
yCTaHaB/IMBaThb MX B3aMMOCBS3b, WCIIO/b30BaTh COOTBETCTBYIOLME TOHATHSA TPU
OMMCaHWU HeOPraHWYeCKUX BeIeCTB U UX TpeBpalljeHul;

c(OpMUPOBAaHHOCTb yYMEHUW HCMO/b30BaTh XWMHUYECKYI0 CHMBOJIUKY /IS
coctaBieHuss (oOpMyJa BellleCTB UM ypaBHEHMM XUMHWYeCKHUX  peakluH,
cucteMatndeckyro HoMeHKIaTypy (IUPAC) v TpuBHaibHble Ha3BaHUs OT/e/IbHBIX
HeOpraHWyeckrMx BelecTB (yrapHbld ra3, YrJ€KAC/AbIM ra3, aMMHaK, raméHas
13BeCTb, HeraléHasi U3BeCTh, MUTbeBasi CoZla, MUPUT U IDyTHE);

c(OpMUPOBaHHOCTb YMEHHUH OIpefiesisiTh BaleHTHOCTb U CTeNeHb OKUC/IeHHUS
XUMHUYECKUX 3JIEMEHTOB B COeJUHEHUSIX Pa3/IMYHOIO COCTaBa, BUJ XUMUYECKOU
CBA3U (KOBas/leHTHasi, MOHHAs, MeTa/lJInuecKasi, BOJOPOJHasA) B COeUHEHUSIX, TUII
KPUCTa/UTMUeCKOM pEeIIETKM KOHKDETHOrO BellecTBa (aTroMHasi, MOJIEKYJIsIpHasi,
VIOHHasl, MeTa/l/In4yecKas), XapakTep Cpe/ibl B BOJHBIX paCTBOpPax HeOpraHUYeCKHUx
coeJMHeHWH;

chOpMUPOBAHHOCTh YMEeHUU yCTaHaB/IBaThb TIPUHA//IEXKHOCTh
HeOpraHuveCcKMX BelleCcTB M0 WX COCTaBy K OIpeZie/IéHHOMY KiacCy/rpyrie
coeJMHEeHWH (MPOCThIEe BeIlecTBa — MeTaslulbl U HeMeTasl/lbl, OKCU/IbI, OCHOBaHMUS,
KUCJIOThI, aM(OTepHbIe TUAPOKCH/IbI, COMN);

c(hOpMUPOBAHHOCTh YMEHUI PAaCKPbIBaTh CMBIC/ NT€PUOJAYECKOr0O 3akoHa /1.
. MeH/iefieeBa U IeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYI0, 00bSICHUTETHHYIO
Y TIPOTHOCTUUECKYHO (DYHKLIUY;

c(OpMUPOBAHHOCTb YMEHMI XapaKTepy30BaTb 3JIEKTPOHHOE CTpPOeHUe
aTOMOB XMMHUECKHUX 3/ieMeHTOB 1-4 mnepuosoB Ileprognueckor CUCTEMBI
xuMuueckux 3syemeHTOB [I. V. MeHjeneeBa, MCMOJ/b3ysi TOHATUS «S-, p-, d-
3/IeKTPOHHbIE opbuTanu», «IHepreTUUeCcKue YPOBHU», OOBSCHSIT
3aKOHOMEPHOCTU M3MeHeHUs] CBOMCTB XMMHUUYECKUX 3/IEMEHTOB U UX COeJUHEHUM
T0 TiepyoziaM U rpymmam Ilepuoanueckor CUCTeMbl XUMUYECKUX 3y1eMeHTOoB 1. U.
MeHnpeneeBa;

cchOpMHUPOBAaHHOCTh ~YMEHW  XapaKTepu30oBaThb  (OMUCHIBaTh)  OOIIMe
XUMUYeCKMe CBOMCTBA HEOpPraHMYeCKUX BellleCcTB  pas3/IMuHbIX  K/acCoB,
MOATBEPXKJAaTh CYLLEeCTBOBAHHWE TeHETMUYECKOW CBA3M MeXJy HeOopraHuveCKHMHU
Bell[eCTBaMHU C MMOMOILIbI0 YPaBHEHUM COOTBETCTBYIOLMX XUMUUECKUX PeaKLIUi;

c(hOpMUPOBAHHOCTh YMEHMsI K/IacCU(ULIMPOBaTh XUMHUYECKHEe DeakLyy TI0
pa3MYHbIM MpHU3HaKaM (YMCIy U COCTaBy pearvpyroljyuX BeLlecTB, TEIJIOBOMY
3 dexTy peakiyu, U3MEeHEeHUIO CTerleHel OKHC/IeHUsS] 37IeMeHTOB, 00paTUMOCTU
peaxkiuM, yU4aCTUI0 KaTaJn3aropa);

c(hOpPMUPOBAHHOCTh YMEHUW COCTaB/ISITh YPaBHEHHWs Deaklyd pa3IUuHbIX
THUTIOB, TIO/THbIe U COKPaIlléHHbIe YpaBHEHHs peakI[iii IOHHOTO 0OMeHa, YUUThIBast
YCJI0BUS, TIPYU KOTOPBIX 3TU peakLU UAYT [0 KOHLIa;



chOpMHUPOBAaHHOCTh YMEHWW TIPOBOAWUTH Peaki[iH, TOATBEPKIAroIie
KaueCTBeHHbI COCTAaB pa3/MUHbIX HEOpPraHWUuUeCKWxX BeIecTB, paclo3HaBaThb
OTBLITHBIM TTyTéM HOHBI, TIPUCYTCTBYIOIIME B BOAHBIX paCTBOpaxX HeOPraHUUeCKUX
Bell[eCTB;

chOpMUPOBAaHHOCThL ~ YMEHWM  pacKpbiBaTb  CYIIHOCTb  OKHUC/IUTEIbHO-
BOCCTAaHOBUTE/IbHBIX PeakKlWii MOCPeICTBOM COCTaBJIeHUsSI IeKTPOHHOTO OamaHca
5TUX peaklyy;

chOpMHPOBAHHOCTh YMEHU 00BSICHATh 3aBUCHMOCTb CKOPOCTH XMMHYECKOM
peakiiiy OT pa3/IMUHbIX (PAKTOPOB; XapaKTep CMeIlleHUs] XUMUUeCKOT0 paBHOBECHSsI
B 3aBMCHMOCTH OT BHeIlIHero Bo3zaencTBus (npuHuumn Jle [llatense);

chOpMUPOBAaHHOCTb YMEHUW XapaKTepu30BaTh XWMHUUYECKHe TIPOLeCChl,
7ieXKalljie B OCHOBE TIPOMBIIIJIEHHOTO TOJyUeHUsI CepHON KUC/IOThl, aMMUaKa, a
TakkKe ChHOPMHUPOBAHHOCTh TpeZCTaB/ieHUH 00 OOL[UX HAay4YHBIX MPUHI[UIAX U
9K0JIOTUUYEeCKHUX MPoOIeMax XUMUUECKOTO MPOU3BO/ICTBA;

chOpMHUPOBAaHHOCTh YMEHHUI TPOBOJAWTH BBIUMCIEHUS C HWCII0/Ib30BaHUEM
TIOHSITUSI «MaccoBasi JIO/sl BellleCTBa B PacTBOpe», 0OBEMHBIX OTHOIIIEHWI Ta30B
TIPU XUMHUYECKUX PeakKI[UsX, MacChl BeIecTBa WM 00bEMA ra3oB M0 U3BECTHOMY
KOTMUEeCTBY BeIIeCTBa, Macce UMM 00BEMY OJHOTO W3 yUaCTBYIOIIUX B Peakijuu
BeIIlecTB, TeryioBoro 3¢@dekra peakldd Ha OCHOBe 3aKOHOB COXpaHEHWs] MacChl
Bell[eCTB, TIpeBpallleHUsi U COXpaHeHUs SHepIruy;

cchopMHUPOBAHHOCTh YMEeHH COOIOAATH TIPaBH/Ia MOb30BAaHUS XUMHUUECKOMH
rocyzioii ¥ JiabopaTopHbIM 000py/lOBaHWEM, a TakKe TpaBWia oOpalljeHus C
Bell[eCTBAMU B COOTBETCTBUM C WHCTPYKLUSIMHU TIO BBITIOJHEHUIO J1ab0paTOPHBIX
XUMHUECKUX OTILITOB;

cchOpMHUPOBAHHOCTh YMEHHWM TIUJIaHUPOBaTh ¥ BBIIOMHATE XUMHUECKUN
9KCrepuMeHT (pas3/io)keHre TepoKcua BOAOpOJa B MPUCYTCTBUM KaTaJU3aTopa,
oripefiejieHe Cpefibl PAaCTBOPOB BeI[eCTB C TIOMOIbI0  YHUBEPCATbHOTO
VHJWKATOpa, BAUSHUE Pa3/TMUHbIX (DaKTOPOB Ha CKOPOCTh XMMHYECKOM peakilvHy,
peakiui MOHHOTO oOMeHa, KaueCTBeHHbIe peakI[id Ha Cy/bdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, pellleHHe 3KCIepUMeHTa/lbHbIX 3aZiau 0
TemMaM «Metasibl» U «HemeTannbl») B COOTBETCTBUM C TMpaBUAMU TeXHUKU
6e3ormacHOCTH TIpU 00OpalljeHrH C BelleCTBaMHu M JlabopaTOpHLIM 000pYy/ZI0OBaHUEM,
TIpe/ICTaB/sATh pe3y/bTaThl XWMMWUECKOrO0 JKCrepruMeHTa B ¢dopMe 3arucu
ypaBHEHUM COOTBETCTBYIOI[UX peakluii U (OpMy/aupoBaTh BbIBOAbLI Ha OCHOBE
9TUX pe3y/bTaToB,;

chOpMUPOBAaHHOCThL yMEHUW KPUTUUYECKU aHaA/M3UPOBAaTh XUMUUECKYIO
vH(dopMaluio, T0yYyaeMyl0 U3 pa3HbIX HCTOUHHUKOB (CpejcTBa MacCOBOM
KOMMYHUKAaIUH, VIHTepHeT U IpYTHX);



chOopMUPOBAaHHOCTh ~ yMeHMM  COOMOfaTh  TpaBWia  SKOJIOTUUeCKU
1jeslecoo0pa3HOro TOBefieHHWss B ObITY W TPYZOBOW [leATebHOCTH B Le/sxX
COXpaHEeHMUs1 CBOEro 3/0POBbSl M OKpY’Karolleld MPUPOJHOM Cpelibl, 0CO3HABaTh
OMaCHOCTb BO3/IeMCTBUS Ha >KUBbIE OPTaHU3MbI OTpe/ie/IEHHBIX Bell[eCTB, MOHUMas
cMmbIc/T Tokasarensi ITJIK, MOSCHATH Ha IIPUMEpPax CIOCOObI yYMEHBINEHUS H
TpeJiOTBPALLeHUs] UX BPeJHOI'0 BO3ZEMCTBUS Ha OPraHU3M YeslOBeKa;

A7isi 00yvarouxcsi C OrpaHUYeHHBIMH BO3MO>KHOCTSIMM 37I0POBbSI: yMeHUe
TIPUMEHSITh 3HaHUS 00 OCHOBHBIX [OCTYITHBIX MeTOZlaX TI03HaHUs BeIleCTB U
XMMUUECKHUX SIBJIEHUM;

IJIsT  CJIeTIbIX W CJIa0OBUAAIIMX OOYyUarol[UXcs: yMeHWe WCIIO0b30BaTh
pesibe(HO-TOUeUHYH0 cucTeMy obo3HaueHuit JI. Bpaiins ass 3anmucd XUMHUYeCKUX

dhopmy.



TEMATHNYECKOE IVNTAHUPOBAHHWE
10 K/TACC

Ko/muecTrBo yacoB JJIEKTPOHHbIE
HaumeHoBaHMe pa3je/ioB U TeM (qudpossbie)
Ne n/nn Konrtposbubie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
padoThI padoThI
pecypchl
Pa3pen 1. TeopeTnyeckue 0CHOBBI OPraHU4eCKOM XUMUH
[TpeameT opranuueckoi xumuu. Teopusi
1.1 CTPOEeHUsI OPraHN4eCKUX COeJUHEHUU A. 3 0 0 https://myschool.edu.rw/
M. BytiepoBa
Wroro no pa3peny 3
Pa3pen 2. YrieBopopoabl
2.1 [IpenenbHble yrieBOAOPO/Abl — alKaHbI 2 0 0 https://myschool.edu.rw/
HernpesienbHble yrieBogopo/bl: a/lKeHbl,
2.2 PeA y AOPOA 6 0 1 https://myschool.edu.ru/
anKaZiueHbl, aJIKUHbI
2.3 Apomatuueckue yrjieBoJ0pOAbI 2 0 0 https://myschool.edu.rw/
[IpupojHBIe UCTOYHUKU YIJIEBOOPOJOB U
2.4 PHpOA y AOPOA 3 1 0 https://myschool.edu.ru/
ux nepepaboTka
Wroro no pa3peny 13
Pa3pen 3. Kucnopojcojepxaiye opraHuyecKue coeMHeHHUs
3.1 Cnuptel. ®eHos 3 0 0 https://myschool.edu.ru/
Anbaerngel. KapOoHOBBIE KHCTOTHI.
3.2 ACTIA P BRIE RUCIOTH! 7 0 1 https://myschool.edu.ru/
CnoxxHble 3¢upbl
3.3 YrneBonbl 3 1 0 https://myschool.edu.ru/




Wtoro no paspeny 13

Pa3pen 4. A3oTcoepikalue opraHuYecKue coeuHeHHs

4.1 AMUHBI. AMUHOKHC/IOTEI. benku 3 0 0 https://myschool.edu.ru/

Wtoro no pa3peny 3

Pa3pen 5. BbicOKOMoOJ1eKy/IApHBIE COeAUHEeHUA

5.1 ITnactmaccel. Kayuyku. BosiokHa 2 0 0 https://myschool.edu.rw/

Wroro no pasgeny 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2




11 K/TACC

KomuecTBo yacoB JJIEKTPOHHbIE
HaumeHoBaHue pas3/iesioB H TeM (uudpossbie)
Ne n/m Kourponbubie | I[IpakTuueckue
NporpamMMsbI Bcero oOpa3oBare/IbHbIE
padoThI padoThI
pecypchl
Pa3pgen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue aTtoMoB. [leproyueckuil 3aKOH
1.1 v [lepuognueckas cuctema XMMUYeCKUX 3 0 0 https://myschool.edu.ru/
aneMmeHTOB /1. 1. MeHzieneeBa
Crpoenue BemlecTBa. MHoroobpasue
1.2 TPOCHHE BEILECTS HOroobpasu 4 0 0 https://myschool.edu.ru/
BellleCTB
1.3 XUMuryecKue peakjum 6 1 1 https://myschool.edu.ru/
Ntoro no pa3peny 13
Pa3pen 2. Heoprannueckass XuMus
2.1 Mertasibl 0 1 https://myschool.edu.ru/
2.2 Hewmetanbl 1 1 https://myschool.edu.ru/
Cas3b Heo ec 0 ec
2.3 BAIL HEOPIAHITIECKHX 1 Opramiieciux 2 0 0 https://myschool.edu.ru/
BellleCTB
Wtoro no paspeny 17
Pa3zgen 3. XuMusa U )KU3Hb
3.1 XUMUS U )KU3Hb 4 0 0 https://myschool.edu.ru/
Nroro nio pasgeny 4
OBHIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 2 3




IIOYPOYHOE IVTAHUPOBAHUE

10 KJZTACC
Ko/muecTrBo yacoB JJIEKTPOHHbIE
Ne nudpoBbie
Tema ypoka KouTtposibabie | IIpakTHueckue
n/n Bcero o0Opa3oBaTe/bHbIE
padoThI padoThI
pecypchl
[TpeameT opraHnuecko XUMuH, eé
1 ped P ’ 1 0 0 https://myschool.edu.ru/
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUeHHe
Teopust CTpOeHUs] OpraHUYeCKUX
2 coenuHeHuni A. M. ByTnepoBa, eé 0CHOBHbIE 1 0 0 https://myschool.edu.ru/
TI0JI0KEeHUsI
[MpexacraBneHue o Knaccudukaru
opraHuYecKkux BellecTB. HomeHk/aTypa
3 P i P 1 0 0 https://myschool.edu.ru/
(cucTemaTnyeckast) U TPUBUA/IbHbIE HA3BaHUS
OpraHMYeCcKHX BelleCTB
AJKaHbBI: COCTaB U CTPOEHUe,
4 . 1 0 0 https://myschool.edu.ru/
TOMOJIOTUYECKUN PsAL,
MertaH ¥ 3TaH — mpocTelIe
5 P 1 0 0 https://myschool.edu.ru/
NpeCTaBUTe/ N aJIKaHOB
6 AJIKeHbI: COCTaB U CTPOeHHe, CBONCTBA 1 0 0 https://myschool.edu.ru/
OTWIeH Y NpoNu/ieH — MPOCTenIIme
7 P P 1 0 0 https://myschool.edu.ru/
rpe/iCTaBUTe/N aJIKEHOB
[Tpaktryeckast pabora Ne 1. «ITosmyueHue
8 . 1 0 1 https://myschool.edu.ru/
3TWIeHa U U3yueHHe ero CBOWCTB»
Ankaauensl. byraguen-1,3 u
9 MeTunbyTaguen-1,3. [onyueHue 1 0 0 https://myschool.edu.ru/

CUHTETUYECKOI'O KayuyKd U D€3UHBI




AJIKUHBI: COCTaB M 0COOEHHOCTH CTPOeHwUs,

10 TOMOJIOTUYEeCKUM psifl. AljeTHUIeH — https://myschool.edu.ru/
MPOCTEUILNI MpeJCTaBUTe/b aTKUHOB
BbIuncnieHust 110 ypaBHeHUIO XUMUUeCKOU

11 yP https://myschool.edu.ru/
peakLyu
ApeHbI: 6eH30/1 1 TOy0J1. TOKCUUHOCTB

12 P y https://myschool.edu.ru/
apeHoB
['eHeTHueckas CBAA3b yI/IeBOJOPOJOB

13 Y AOPOAOB, https://myschool.edu.ru/
MPUHA/IJIeKALLMX K Pa3/IMYHbIM Kjlaccam
[1pypo/iHbIE UCTOYHUKU YT/IEBOIOPO/OB:

14 MIPUPO/HBIN ra3 v MonyTHbIe He(TsHbIe ra3bl, https://myschool.edu.ru/
HedTh ¥ MIPOIYKTHI €€ repepaboTKU
[IpupojHbIe KICTOYHUKHU YT/IeBOJOPO/OB:

15 TIPUPOJHBIN ra3 U MOIyTHbIe HeTsHbIe rasbl, https://myschool.edu.rw/
HeTb ¥ NIPOAYKTHI eé mepepaboTKu
KonTponbHast paboTa 1o paszen

16 P P pasaery https://myschool.edu.ru/
«YTJIeBOLOPOABI»
[IpenenbHble OJHOATOMHBIE CITUPTHI:

17 beA A P https://myschool.edu.ru/
MeTaHOJ U 3TaHo/. BomopogHas cBsI3b
MHoroaToOMHbIe CITUPTHI: TU/IEHITUKOJIb U

18 P https://myschool.edu.ru/
TJIULIepHH
®eHOo/: CTpOeHUe MOJIEKYJIbI, (U3UUYecKue 1

19 P . Y ¢ https://myschool.edu.ru/
XUMUYeCcKre CBOMCTBA, MPUMeHeHUe
Anbaerubl: popMasnbieri/] U alleTaabAerui.

20 ACTHABL: (Op ACTHA 1 ACLHA https://myschool.edu.ru/
AlleToH
OHOOCHOBHBIE Tpejie/ibHbie KApOOHOBBIE

21 A pedt P https://myschool.edu.ru/
KUCJIOTBI: MypaBbUHAs M YKCyCHast

22 IMpaktryeckast pabota Ne 2. «CBolicTBa https://myschool.edu.ru/




pacTBOpa YKCYCHOM KHUCIOTbI»

CTeapI/IHOBaH H OJIEMHOBAA KHCJ/IOThI, KdK

23 https://myschool.edu.ru/
TIPe/ICTaBUTEN BBICIIINX KapOOHOBBIX KMC/IOT

24 Mpsuia Kak conu BbICH.II/Ii( KapOOHOBBIX httns:/mvschooledwru/
KUCJIOT, UX MOMoLLee [1elCTBre . :
CroskHble 3(hUpbI KaK MPOU3BO/[HbIE

25 KapOOHOBBIX KUC/IOT. ['UAPOIIN3 C/IOKHBIX https://myschool.edu.ru/
3¢urpoB

26 KHpbi: rufipoHs, npuMeHerme, https://myschool.edu.ru/
Ouronornuueckast poJib >KUpPOB
YraeBoibl: cOCTaB, KnacCUdUKaLys.

27 BakHeliilve ripeficTaBUTeNN: TJIFOKO34, https://myschool.edu.ru/
bpykTo3a, caxapo3a

28 Kpaxmar i 1fe/11107103a Kak MpHpOAHBIE https://myschool.edu.ru/
MOIUMEPbI
KoHTponbHas paboTa o paszeny

29 «Kucnopogcozepskaljye opraHuyeckye https://myschool.edu.ru/
COeIMHEeHUs»

30 AMUHBI: METW/IAMUWH YU aHWIVH https://myschool.edu.ru/
AMMHOKMCJ/IOTHI KaK aM(OTepHbIe

31 OpraHuuecKue CoeLUHeHUs, UX https://myschool.edu.ru/
6uonoruueckoe 3HaueHue. [TenTuabl

32 bestkit KaK MpHpOAHbIE https://myschool.edu.ru/
BbICOKOMOJIEKY/ISIpHbIE COe/TMHEeHUS

33 OCHOBHbIE MOHATHS XHMHH . https://myschool.edu.ru/
BbICOKOMOJIEKYJIIPHBIX COeUHeHUN

34 OCHOBHbIE METOZPI CHHTe3a https://myschool.edu.ru/

BBICOKOMOJIEKYJ/IAPHBIX COE,E[I/IHEHI/Iﬁ.




[TnacTmaccel, Kayuyyku, BOJIOKHA

OBHUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME

34




11 K/TACC

KomuecTBo yacoB JJIeKTPOHHbIe
Ne nudpoBbIie
Tema ypoka KontposbHbie | IIpakTnyeckue
n/n Bcero o0pa3oBarTe/IbHbIE
padoThbI padoThI
pecypchl

XYUMUUECKUM 3/1eMeHT. ATOM. DNIeKTPOHHast

1 1 0 0 https://myschool.edu.ru/
KOH(Urypaiusi aToMOB
[Tepuoanueckuii 3akoH U [Tepruoanueckas
CcUCTeMa XMMHUYeCKHX 3j1eMeHToB [1. U.

2 A . 1 0 0 https://myschool.edu.ru/
MeHpeneeBa, UX CBsI3b C COBPEMEHHOMN
Teopuvel CTPOeHUs1 aTOMOB
3aKOHOMEpPHOCTH U3MEHEHHs] CBOUCTB
XUMUUECKUX 3/IEMEHTOB U UX COeZJMHEeHUH T10
rpynnam v repvojam. 3HaueHue

3 Py PHOA 1 0 0 https://myschool.edu.ru/
TepUOINUeCKOro 3aKOHa U CUCTeMBbI
XUMHUUeCcKux 31eMeHToB [I.V1. MeHzeneeBa B
Pa3BUTUM HAaYKU
CTtpoenue BelllecTBa. XUMHUYeCKast CBSI3b, eé

4 BU/IbI; MeXaHU3MbI 00pa30BaHMsI KOBAaJIEHTHOU 1 0 0 https://myschool.edu.ru/
cBs3U. BomopoHas cBsi3b
BasieHTHOCTb. D/1€KTPOOTPULIATEIBHOCTb.
Crenens okucieHus1. Beljectsa

5 o 1 0 0 https://myschool.edu.ru/
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOT O
CTPOEeHUs
[ToHsATHE O AUCHIEepCHBIX cUcTeMax. VICTUHHBIe

6 Y KOJUJIOMJHbIE PAaCTBOPLI. MaccoBas [0/ 1 0 0 https://myschool.edu.ru/

BeIL[eCTBA B PaCTBOPE




Krnaccudukaiysi 1 HOMeHK/IaTypa
HeOopraHnuyecKrx coejuHeHUH. ['eHeTnueckas

aToMoB. O011ue ¢usryeckre CBONWCTBA
MeTas/IoB

7 https://myschool.edu.ru/
CBSI3b HEOPTraHWYEeCKUX BelleCTB, Pa3/TMYHbIX
KJIacCOB
Krnaccudukanys XuMuuecKux peakiLyii B
HeOpraHU4eCKOM U OpraHn4eCKord XUMUH.

8 3aKOH COXpaHeHMs MacChl BellleCTB; 3aKOH https://myschool.edu.ru/
COXpaHeHUs1 U NpeBpallleHus: SHePryuu Npu
XUMHUYECKHX PeakLysx

9 CkopocTb peakiuu. O6paTMble peakiyu. httos://mvschooLeduwrw/
XUMHYeCKOe paBHOBeCHe
[TpakTueckast pabota Ne 1. «BrusiHue

10 pa3/MyHbIX (h)aKTOPOB Ha CKOPOCTh https://myschool.edu.ru/
XUMHUUECKOMN peakLiin»
JJIeKTpoThYecKas auccouuanys. [louarue o

11 BOAOpOAHOM riokazateste (pH) pacrsopa. https://myschool.edu.ru/
Peakiuu noHHOTO 0bMeHa. ['maposnu3
OpraHUYeCcKHUX U HeOpraHM4ecKrx BelecTB
OKHC/TUTeTbHO-BOCCTAHOBUTE/IbHBIE PeaKL[1U.

12 [MoHsiTe 006 3/1eKTPO/HM3e PacIvIaBOB U https://myschool.edu.ru/
pacTBOpOB CoJer

13 KOHTPOTIBH&H pa6OTa 110 PasAEIy htt|zs://rnyschool.edu.ru/
«TeopeTueckue 0CHOBbI XUMU»
Mertanibl, ux nonoxxkenuve B [leproanueckou
CUCTEMe XMMHUUeCKUX 371eMeHToB [I. 1.

14 MeHzeneeBa 1 0COOEHHOCTH CTPOEHHUS https://myschool.edu.ru/




CriaBel MeTaNIOB. DJIEKTPOXUMUYECKUU P,

15 . https://myschool.edu.ru/
HarpspKeHU MeTaslJIoB
XUMHUeCKre CBOMCTBA BXKHEHIIINX MeTaslJIOB

16 (HaTpui, Ka/iui, KaJbluid, MarHuy, https://myschool.edu.ru/
aTFOMUHUN) U UX COeJUHEHUU
XUMHWUECKHe CBOMCTBA XpoMa, Meau U UX

17 . poMa, Med https://myschool.edu.ru/
coeIMHEeHUM
XUMHWUECKHEe CBOMCTBA LIMHKA, JKejie3a U UX

18 Ny u ’ https://myschool.edu.ru/
coeIMHeHUM
[MpakTuyeckast pabora Ne 2. "Perienve

19 9KCIePUMEHTA/IbHBIX 3a/a4y Mo TemMe https://myschool.edu.ru/
«MeTanabi»"
Hemertannbl, ux nonokenve B [leprognyeckont

20 CUCTeMe XUMHUYeCKux j1emeHToB /1. 1. https://myschool.edu.ru/
MeHie/ieeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB
®dusnyeckre CBOMCTBAa HEMeTAa/l/IOB.

21 AnnoTtponus HeMeTasIoB (Ha IpUMepe https://myschool.edu.ru/
KUCJI0pO/ia, cephl, hocdopa u yrieposa)
XYMUUeCKre CBOMCTBA rajiorTeHOB, Cepbl U UX

22 o https://myschool.edu.ru/
COoeJMHEeHUM
XUMHUeCcKre CBOMCTBA a30Ta, (pocodpa 1 ux

23 Ny > pocodp https://myschool.edu.ru/
coeIMHeHUM
XUMHUUYeCKHe CBOMCTBA yIaepoia, KpeMHUS 1

24 - YITIEpOAa, Kp https://myschool.edu.ru/
X COeMHEeHUM
[IpuMeHeHVe Ba)KHEULLIMX HEMeTasVIOB U UX

25 o https://myschool.edu.ru/
coeIMHeHUM
O0600111eH1e ¥ chCTeMaTH3al[Ms 3HaHUH 110

26 . H https://myschool.edu.ru/

TeMe «HemeTtannel». BerunicieHus o




yPaBHEHUsIM XUMHUYeCKUX peakLuil U
TePMOXUMHUUECKHE PaCUéThbl

[TpakTueckast pabota Ne 3. «Pererue

27 9KCIIEpPUMEHTA/IbHBIX 3a/ay 10 TeMe 1 https://myschool.edu.ru/
"Hemetasbl"»

)8 KonrpospHast paboTa 1o TeMam «MeTasuibi» U 1 hitps://myschool.edu.r/
«Hemetasnbi»

79 Heopranuueckue 1 opraHiueckue KUcaoThl. 1 hitps://myvschool edur/
Heopranuueckue v opraHuyeckye OCHOBaHHUS
AmM@oTepHbIe HeopraHUUecKue 1

30 opraHuyeckue coesuHeHus. ['eHeTnueckas 1 hitps://myschooledu.r/
CBSI3b HEOPraHWYeCKUX U OpraHu4yeCcKux
Bell|ecTB
Posb xumuu B obecrieueHUH K0JI0TMUeCKOH,

31 SHEepPreTUUeCKOW 1 MHIIeBON 0e30T1acHOCTH, 1 https://myschool.edu.ru/
pasBUTHUU MeULVHbI
[TpencraBnenust 06 00X HAYUHBIX

32 TIPUHLIUIAX TIPOMBILLIEHHOT'O TT0/TyYeHUs 1 https://myschool.edu.ru/
BaKHEMIINX BellleCTB

33 UesioBeK B Mype BellleCTB ¥ MaTepuasioB 1 https://myschool.edu.ru/

34 XUMHUA U 3[0pOBbe YesioBeKa 1 https://myschool.edu.ru/

OBILIEE KOJIMYECTBO YACOB IIO [TPO'PAMME 34
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