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Pabouasi mporpaMma pa3paboTaHa C Yy4YeTOM MOAY/Is «YDPOUHasi [JesTeTbHOCTh»,
ormcaHHoro B Paboueit mporpamme Bocrutanus MAQOY COIIl Ne 27, u mpeArosiaraet

cliefyronee:

- MaKCHUMaJTbHOe WCIIO/Ib30BaHKEe BOCIUTATE/TbHBIX BO3MOXXHOCTEH CO/lepyKaHUs yueOHBbIX
TpegMeToB [yis (OPMHMPOBaHUSI Yy OOyuyaroImxcsi POCCUHMCKUX TPAZMIIMOHHBIX [JYXOBHO-
HPaBCTBEHHBIX W COLIMOKY/bTYPHBIX 1[€HHOCTeH, POCCHUUCKOrO0 MCTOPUUECKOr0 CO3HaHUs Ha
OCHOBE HCTOPUYECKOTO TIPOCBEIIeHHs; IMOA00p COOTBETCTBYIOIIETO CO/IEP>KAaHUSI YPOKOB,
3a/JaHUH, BCIIOMOTaTeIbHBIX MaTePUaJIoB, MMPOOIeMHBIX CUTYaLUM AJis 00CYKIeHUH;
- BK/IIOUEHUE YUMTeIsIMM B paboure TMporpaMmbl 10 Y4eOHBIM TIpeAMeTaM, KypcaM,
MOJy/IsIM 1[e/IeBbIX OPUEHTHMPOB pe3yIbTaTOB BOCIUTAHUs, WX YU6T B OMNpeJe/ieHur
BOCITUTaTe/TbHBIX 3a/jau YPOKOB, 3aHSTHH;
- BK/IIOUEHUE YUMTESIMA B paboure TIporpaMMbl YUeOHBIX MMPeJIMEeTOB, KypCOB, MOAY/Iei
TeMaTHUKU B COOTBETCTBHUM C KaJleHZapHBIM T1/IaHOM BOCITUTATeTIbHOUM paboThi;
- BbIOOpP METO/IOB, METO/IUK, TEXHOJIOT M, OKa3bIBAIOIIMX BOCITUTATe/TbHOE BO3/IeHCTBHE Ha
JIMYHOCTh B COOTBETCTBHMU C BOCMMTATeTbHBIM HAeasoM, 1eJIbl0 M 3aZlauaMyd BOCIIUTaHUS,
1[eJIeBLIMA ODUEHTHPaMH pe3y/bTaTOB BOCIIUTAHUS; peayu3alvio MPUOpUTeTa BOCITUTAHUS B
yueOHOU J1eTe/TbHOCTH;
- TIpUBJieUeHre BHUMaHUs 00yJarIUXCsl K [IeHHOCTHOMY acTieKTy M3yuaeMbIX Ha ypoKax
TIpeJIMEeTOB, SIBJIGHUH W COOBbITUM, WHUIMMPOBaHWe OOCYK/IeHWH, BBbICKAa3bIBaHWM CBOETO
MHEHUs, BbIPAOOTKM CBOEro JIMYHOCTHOTO OTHOIIEHHSI K M3y4YaeMbIM COOBITHSIM, SIBJIEHHSIM,
nvLaM;
- NpUMEHeHWe UWHTEePAKTUBHBIX (OpPM  yueOHOM pabOThl - HMHTE/UIEKTYyasbHBbIX,
CTUMY/IUPYIOIINX T103HaBaTe/JIbHYI0 MOTUBALIMIO, WUTPOBBIX METOJWK, AUCKYCCHM, AAFOIIUX
BO3MOJKHOCTh TIPUOOpPECTH OMBIT BeIeHUS KOHCTPYKTUBHOTO [JHasiora; TPYIIOBOW paboThl,
KOTOpasl YUYAT CTPOMTb OTHOIIEHWUS U [I€HCTBOBaTb B KOMaH/e, CIIOCOOCTBYET pa3BUTHIO
KPUTUUYECKOTO MBIIILJIEHMUST;
- noOyxaeHrue oOyuarommxcsi CoOMoaTh HOPMBbI TIOBEJeHMs, TpaBWia OOIIEeHHsT CO
CBePCTHUKAMM U TIelarOTHYeCKUMH  pabOTHUKaMH, COOTBETCTBYIOII[ME  YKJIaAy
o01mieobpa3oBaTe/lbHOM  OpraHM3alldM, YCTAHOB/IEHWe U TIOAJEPXKKY [J00poXkesaTebHON
aTmMoc(epsl;
- OpraHu3al[i0 HaCTaBHUYECTBA MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX 00YJaArOIMXCS Ha[
HEYCIeBaloIIMMU  OAHOKJIACCHUKAaMH, B TOM UHC/Ie C 0COObIMM  0Opa3oBaTebHbIMU
NOTPeOHOCTSIMM, ZIAIOLIEr0 OOyuaroIMMCSl COL[HA/JIbHO 3HAUMMBIM OMBIT COTPYAHUYECTBA M
B3aUMHOM TTOMOIIIH;
- VHUI[UMPOBaHUWe U TIOAJEPXKKY UCC/IeZloBaTeTbCKOM JesTe/IbHOCTU 00yYaroluxcs,
TIJITAHUpPOBaHUe U BBLITIOJTHEHWE WH/AWBU/IYaTbHBIX U TPYIIIOBLIX NMPOEKTOB BOCIUATATEILHOM
HarpaB/IeHHOCTH.

I[Ipy TIAaHUPOBAHUM  COJiEp)KaHUSI ypOKa yuuTelb yUUThIBaeT eJepanbHbIN
KaJleHZIapHBIN T/IaH BOCITUTATE/IbHOM paboThI.



COJEPXAHUE YYEBHOI'O ITPEJMETA
10 K/TIACC
OPT'AHNYECKASA XUMUSA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XMMHU

IIpegmeTr opraHvueckol XMMHUM: eé BO3HUKHOBEHHe, pa3BUTHe M 3HaUeHUe B I10/Ty4eHUH
HOBBIX BeleCTB U MaTepuasoB. Teopus CTpOeHuUs1 OpraHuuecknx coeguHeHut A. M. Bytiepoga,
eé OCHOBHble TMosio)KeHUsl. CTpPyKTypHble (DOpMy/bl OpraHWYecKHX BellecTB. ['omosorus,
n3oMepusi. XMMHUYecKas CBSI3b B OPraHU4YeCKUX COeJUHeHUSIX — OJMHApHbIe U KpaTHbIe CBS3U.

IlpencraBneHre o0  KjacCU(UKalLlMM — OpraHuMYeckux  BewjectB.  HomeHknatypa
OpraHWYecKUX COeJVWHEHWW (CUcTemMaTUuecKas)) W TpUBMa/lbHble Ha3BaHUSl Ba)KHEUIIMX
npe/iCTaBUTe/Iel K/1acCOB OpraHUYeCKUX BellecTB.

OKCIlepUMeHTa/IbHble MeTO/Ibl U3yUeHUs BellleCTB U WX MpeBpallleHui: 03HaKOMJIeHHe C
obpasijaMy OpraHMYecKuX BeLecTB U MaTepHajaMd Ha UX OCHOBe, MOJe/IMPOBaHHE MOJIEKYI
OpraHMYeCcKUX BelecTB, HaO/MOZeHWe W OMHUCaHWe [eMOHCTPAliOHHBIX OIBITOB 10
TpeBpallleHUI0 OpPraHNUeCcKUX BellleCTB MPY HarpeBaHWU (TU1aB/ieHue, 00yravBaHue U FOPeHHe).

YrneBopopoanl

AnKaHBI: COCTaB M CTpPO€HWe, FOMOJIOTMYeCKUW psii. MeTaH M 3TaH — IpOCTeMIIMe
TpeJiCTaBUTeNd alKaHOB: (U3MUecKWe M XUMHUUecKue CBOMCTBa (peakLyu 3aMelleHUs U
rOpeHus1), HaXOXXJeHre B [IPUPO/ie, [OyuyeHre ¥ IpUMeHeHue.

AJKeHBbI: COCTaB U CTPOeHUe, TOMOJIOTUYEeCKUU PsJZl. DTWIEeH U NPONUIeH — MPOCTenIIe
Npe/iCTaBUTe/I a/KeHOB: (U3MYeCKhe U XMMHUUeCKue CBOWCTBa (peakLMy TUPUPOBaHUS,
rajioreHMpoBaHus, TUipaTaliy, OKUC/IeHUs U MIO/IMMepU3aLiiy), oyYeHre U IpYMeHeHue.

Ankanuensl: Oyraguen-1,3 u mMetunbyragueH-1,3: cTpoeHre, BaKHeUIINe XUMUAYeCKHUe
CBOMCTBA (peakuus noauMepusannu). [lonyyeHre CHHTETUUECKOTO KayuyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHs, TOMOJIOTUYEeCKWH psfj. ALeTHIeH —
MIPOCTENIINN Npe/CTaBUTe/ b aIKWHOB: COCTaB, CTPOeHUe, (u3nUYecKue U XMMHUYeCKrue CBOMCTBA
(peakuuy ru/ipyupoBaHus, raloreHUpoBaHus, rujipaTaliiu, FropeHus), ojyueHre U MpUMeHeHue.

Apenbl. beH3on: cocraB, cTpoeHue, (u3NuUecKWe U XMMHUYECKMe CBOMCTBA (peakLyu
rajJloreHMpoBaHUsl M HUTPOBaHUS), IOJlyueHWe U TpUMeHeHHWe. Tosmyon: cocmas, cmpoeHue,
¢usuueckue u xumuueckue ceolicmea (peakyuu 2an102eHUPOBAHUSL U HUMPOBAHUSL), NOAyUeHUe U
npumeHeHue. TOKCMYHOCTb apeHOB. ['eHeTMyeckas CBs3b MeXZAY YIVIEBOLOPO/aMH,
MIPUHA/|/IeXKalUMU K pa3/IMYHbIM K/lacCaM.

[TpupojHble UCTOYHUKM YT1eBOAOPOAOB. [IpUpo/HbIl ra3 ¥ MONyTHble He(TsHbIe Tasbl.
Hedptse u eé mpoucxokgenue. CriocoObl 1epepabOTKHM HepTU: TIeperoHKa, KpeKHHT
(TepMHUYECKHA, KaTaTUTUUECKH), muposm3. [IpoaykTel mepepaboTKu He(TH, WX TIPUMeHeHue B
TIPOMBILIJIEHHOCTH U B ObITY. KaMeHHBIH yro/b U MPOAYKTHI ero nepepadoTKy.

OKcreprMeHTalbHble MeTO/bl M3yUeHUsl BellleCTB U MX MpeBpalljeHui: 03HaKOMJIeHHe C
obpasijamMy T1acTMacc, KayuyKoB U Pe3uHbl, KoyuteKuun «HedTb» U «YT0/b», MOJe/TMpOBaHue
MOJIEKY/l YTJIeBOZOPOJIOB M TajlOreHONPOM3BO/JHBIX, IPOBeJeHe TMPAKTUYeCKOW pPaboThI:
T0JlyueHue 3TU/IeHa U M3yuyeHre ero CBOMCTB.

PacuéTtHble 3a7aum.

BbiuncsieHusi 10 ypaBHEHMIO XUMMUeCKOW peakuud (Macchl, 00bEéMa, KO/MYecTBa
WCXOJHOTO BeI[eCTBA WM TPOJAYKTAa PeaklUH TI0 W3BeCTHbIM Macce, 00bEMY, KOJHMUEeCTBY
OJ/IHOTO U3 UCXO/IHBIX BELeCTB UM NPOAYKTOB PeaKLvH).

Kucopojacoaep:xaiije opraHuyeckue coeJUHeHus

[IpenenbHble OfHOATOMHbIE CIMPTHL. MeTaHON M 3TaHO/I: CTPOeHHe, (U3MYeckue U
XUMHAYEeCKHe CBOMCTBA (peakLMy C aKTMBHBIMM MeTas/ulaMH, rajoreHOBOJOpO/iaMH, TOpeHue),
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rpuMeHeHHe. Bosopo/iHbIe CBA3U MeXXy MOJIeKy/laMH CTUPTOB. [lelicTBUe MeTaHO/a U 3TaHO/a
Ha OpraHv3M ueyioBeKa.

MHoOroaToMHble CHUPThL. OTUIEHTJIMKOMb W TJIMLIEPUH: CTpoeHue, ¢usnueckue U
XMMHUUEeCKHe CBOMCTBa (B3aMMO/elCTBYE CO 11e/I0YHbIMUA MeTajlJlaMH, KaueCTBeHHasl peakiys Ha
MHOT0aTOMHbIe CIUPThI). [elicTBMe Ha oOpraHu3M desjioBeka. [IpuMeHeHue TJMl|epUHA U
STUJIEHTJIUKOJISI.

®deHoN: CTpoeHUEe MOJIeKY/bl, (U3UUecKrhe U XUMHUUeCKhe CBOWCTBAa. TOKCHUYHOCTh
(denona. [IpumeHeHue ¢eHoa.

Anbaeruibl 1 KemoHbl. PopManbleruj, aleTalbJeruji: CTpoeHHe, Gdu3UUecKre u
XMMHUUECKHe CBOMCTBa (peaklMM OKHUC/IEHUSI W BOCCTAHOBJIEHWS, KauyeCTBEHHbIE peaKLUH),
rojiyueHre U mpuMeHeHue.

O/IHOOCHOBHBIe TIpeZiesibHble KApOOHOBLIE KUCIOThHl. MypaBbUHast U YKCYCHasi KUCJIOTBI:
CTpoeHMe, pu3nuecKre M XUMAYeCKHe CBOMCTBA (CBOMCTBA, 00LIHe /il Kiacca KUCIOT, PeakLys
3TepudUKaluK), To/yueHUe U TipuMeHeHHe. (CTeapyHOBasi U OJIeMHOBasi KUCJIOThI Kak
TIpe/ICTABUTE/TA BBICIIUX KapOOHOBBIX KUC/IOT. Mbljla KakK CO/M BBICIIUX KapOOHOBBIX KHCIIOT,
HX MotoIliee eliCTBUe.

CnoxxHble 3(GUpbI KaK MPOU3BO/HbIE KAPOOHOBBIX KUC/IOT. ['MAPOIU3 C/IOKHBIX 3(HUPOB.
JKupsl. ['vgpomms xxupoB. [IpumMeHeHre xupoB. broornueckas poJsib >KUPOB.

YrneBoppl: cocTaB, KaaccudurKalus yrieBofoB (MOHO-, [U- U Toarcaxapubl). ['rokosa
— TIPOCTEUIINI MOHOCaxXapH/: 0COOEHHOCTH CTPOEHUsI MOJIEKYJIbl, (U3nUecKre U XUMHUeCKue
cBoOicTBa (B3auMogetictBue ¢ tuzapokcuaoM Meau(Il), okucieHWe amMMHAuHBIM PacTBOPOM
okcuga cepebpa(l), BoccraHoB/ieHWe, Opo)KeHHe TIJ/IFOKO3bl), HAXOXK/eHWe B TIPUPOJE,
npuMeHeHHe, buoornyeckas posb. @otocuHTe3. PPyKTO3a KaK U30Mep TITHOKO3bI.

Kpaxman u uenitonosa Kak mpyUpo/iHble mouMepbl. CTpoeHWe Kpaxmasa U Le/iF0/I03bI.
dusnyeckre U XMMUUeCKHe CBOMCTBa Kpaxmasia (THAPO/N3, KaueCTBeHHasi peakiiysi C U0/I0M).

OKCIllepuMeHTa/lbHble MeTO/bl M3yueHWsl BelleCTB W WX I[peBpallleHuil: TpoBejieHue,
HaO/IIOZIeHe Y OMMCaHWe JEeMOHCTPALIMOHHBIX OIMBITOB: TOPEHWE CIUPTOB, KaueCTBEHHbIE
peakiui OJHOATOMHBIX CIUPTOB (OKWCIeHWe 3TaHoja okcugom Mmenu(Il)), MHOroaTOMHbIX
CrUpTOB (B3auMojielicTBUe TvilepuHa ¢ ruapokcuzom Mmenu(Il)), ambgernzoB (okuc/ieHue
aMMHauHbIM pacTtBopoM okcuga cepebpa(l) w rugpokcugom wmemau(Il), B3aumopelicTBHe
Kpaxmajga C HWOJ0M), TIpOBeJeHHWe TIPAKTUYeCKOW pabOThl: CBOMCTBA pacTBOpPAa YKCYCHOM
KHUCJIOTHI.

PacuéTtHbie 3azaum.

BbluncsieHusi 10 ypaBHEHMIO XUMHWUECKOW peakuud (Maccel, 00bEMa, KOJIWYeCTBa
WCXO/IHOTO BEILeCTBA W/ TPOAYKTa peaklUyd [0 H3BEeCTHbIM Macce, 00bEMY, KOTUUYECTBY
O/IHOTO U3 UCXO/IHbIX BeleCTB U/IU MPOAYKTOB PeaKi1K).

A30TCofiepsKalliie OpraHuuecKre coeluHeHMs.

AMUHOKHCIOTEI Kak am¢oTepHble OpraHuueckde coeAuHeHUs. Pusnyeckue U
XMMHYeCKWe CBOWCTBAa aMMHOKMC/IOT (Ha mpuMepe TJIMLMHA). buosornueckoe 3HaueHue
aMUHOKUCIOT. [TenTuapl.

benku kKak TIpUpOIHBIE BBICOKOMOJIEKY/ISIDHbIe CcOoe/luHeHHs. [lepBUuHasi, BTOpUYHAs U
TPeTUYHasi CTPYKTypa OeqKOB. XWMHWUYecKHe CBOWCTBa OeNKOB: THUAPOJN3, [eHaTyparus,
KaueCTBeHHbIe peakKIMM Ha OeTKu.

OKcriepuMeHTalbHbIE METO/bl U3yUeHUsI BEIIeCTB W WX TIpeBpallleHui: Hab/oeHne U
OMMCaHWe JEeMOHCTPALIMOHHBIX OIBITOB: JeHarypalys Oe/IKOB TIPW HarpeBaHWUU, I[BETHBIE
peaxiu OesKoB.

BbICOKOMOJIEKY/ISIpDHBIE COeJHHEHHS

OcCHOBHbIe TIOHSITUSI XMMHUU BBICOKOMOJIEKY/ISIPHBIX COeJAWHEHWI: MOHOMep, MOJUMep,
CTPYKTYPHOe 3B€HO, CTelleHb II0JIMMepr3aliik, CpefHsisi MoJieKyssipHas Macca. OCHOBHbIe
MeTO/Ibl CHHTEe3a BEICOKOMOJIEKY/ISIPHBIX COe/JUHeHUHN — Mo/IMMepU3aLiusi U MOJIMKOH/eHCaLYs.

4



OKcreprMeHTalbHble MeTO/Ibl M3yUeHUsl BelleCTB U MX MpeBpalljeHuii: 03HaKOMJ/IeHHe C
o0pa3iiaMy PUPO/IHBIX U UCKYCCTBEHHBIX BOJIOKOH, T/IaCTMAcCC, KayuyKoB.

MexxripeiMeTHbIe CBS3U.

Peanusaiusi MeXXrpeIMeTHbIX CBsI3ei MPU M3yueHUU opraHduyeckou xumuu B 10 Knacce
OCYIIIECTBJISIETCS. Uepe3 MCII0/Ib30BaHHe KaK OOILIMX eCTeCTBeHHO-HAYUHBIX TIOHATHHA, TaK |
TIOHSITUM, SIBJISIFOLUXCSI CUCTEMHBIMU [/1J151 OT/J|e/IbHBIX NPeIMETOB eCTeCTBeHHO-HAYYHOI' 0 L[UKJIa.

OOrmmye ecTeCcTBeHHO-Hay4yHble TOHSATHUS: SIBJI€HWe, HAyuHbIA (DakT, T'MIIOTe3a, 3aKOH,
TeOpWsi, aHalu3, CHUHTe3, KlacCUpUKalus, TepUoJUYHOCTb, HabO/oZeHne, U3MepeHue,
5KCTMepUMeHT, MOZle/TMpOBaHue.

dusrkKa: MaTepusi, SHEprus, Macca, aToM, 37eKTPOH, MOJIeKy/la, >SHepreThYecKuil
yYPOBeHb, BeIleCTBO, Teo, 00BEM, arperaTHoe COCTOSTHUE BeIlecTBa, (MU3uuecKre BeTWYUHBbI U
e/IMHULIbI UX U3MEeDEeHUs.

Buonorus: kimetka, opranusM, 6wocdepa, oOMeH BellleCTB B OpraHu3Me, ()OTOCHHTE3,
OuonorMUecKy akTUBHBIE BelrlecTBa (6enKu, yryieBopbl, >KUPbI, (hePMEHTHI).

['eorpadusi: MuHepasbl, TOpPHbIE NTOPO/bl, MOJIe3HbIE HCKOTaeMble, TOIIMBO, PECYPCHI.

TexHonorusi: TmuIIeBble TPOAYKTbl, OCHOBBI Ppal[MOHA/TBLHOTO TIUTaHUS, MOMOIIMe
Cpe/iCTBa, JieKapCTBeHHble M KOCMeTHuUecKue TpernapaThl, MaTephaabl W3 MCKYCCTBEHHBIX U
CUHTETUUECKHX BOJIOKOH.

11 K/IACC
ObLIAA N HEOPI'TAHNYECKASA XUMUA

TeopeTrnuecKue 0CHOBbI XMMUH

XUMHUeCKUi 371eMeHT. AToM. $IApo aroma, H30TOMbl. JJEKTPOHHAas 000JI0UKa.
OHepreTHyeckye YPOBHH, MOAYPOBHU. ATOMHBIe OpOUTanH, s-, p-, d- asmemMeHTbl. OCcO6eHHOCTH
pacripe/ie/ieH|s1 3J1IeKTPOHOB 110 OpOWTa/siM B aTOMaX 3/IeMEHTOB TEPBBIX UETHIPEX TEPHO/IOB.
OneKTpOHHasi KOHPUTypaLyisi aTOMOB.

[Tepuoanueckuii 3akoH u Ilepuozudyeckasi cucTeMa XUMHYecKux snemeHToB [I. U.
MenpeneeBa. CBsi3b MepuoAdueckoro 3akoHa U [lepuojuueckoil CUCTEMbI XUMHUECKUX
snemeHToB /I. YI. MeHzeneeBa C COBpEMEHHOM Teopueld CTPOeHUsI aTOMOB. 3aKOHOMEPHOCTH
M3MeHEeHHs CBONMCTB XUMHUUECKHX 3/IEMEHTOB M 00pa3yeMbIX UMH TIPOCTHIX U CTIOXKHBIX BeIIeCTB
T10 TPYIIaM U nepuozam. 3HaueHre MepruoJruecKoro 3aKOHa B Pa3BUTHUHU HayKH.

CrpoeHuve BelllecTBa. XHWMUYeCKasi CBsi3b. Buabl XUMHUUeCKOW CBsi3W (KOBa/ieHTHast
HeroJisipHasl W TIOJISIpHasi, UOHHAs, MeTa/l/lnueckasi). MexaHu3Mbl 00pa3oBaHUsI KOBaJIeHTHOM
XUMUYEeCKOW CBsi3u (0OMEeHHBbIM U [JOHOPHO-aKLIeNTOPHBIN). BogopoaHasi CBsi3b. Ba/leHTHOCTb.
DJIEKTPOOTPHULIATE/IbHOCTh. CTerneHb OKucaeHusl. IOHbI: KaTUOHBI U aHHUOHBI.

BemectBa M0/1eKy/IIpHOTO ¥ HEMOJIEKYJ/IIPHOTO CTPOeHMs. 3aKOH MOCTOSIHCTBA COCTaBa
Bell[eCTBA. TWMbl KPUCTA//TMYECKHUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BeIlleCTB OT THIA
KPHUCTa/JTNYeCKOW PeLéTKY.

[TonsTue o gucriepcHbIX cucteMax. VICTUHHBIE U KOJUIOMJHbIE PACTBOPLI. MaccoBas f0J1s
BellleCTBa B pacTBOpe.

Knaccudukaumsi HeopraHWyecKMx coefiHeHWM. HomeHK/aTypa HeopraHU4ecKux
BelleCcTB. ['eHeTHuecKasi CBSI3b HEOPraHWYECKWX BeIeCTB, TPUHAAJIeKaluX K pa3Iu4HbIM
KJlaccaM.

Xumunueckasi peakuus. Kiaccudukaivss XUMUUeCKHUX peakiuii B HEOPraHUueckou u
OpraHUYecKOl XUMHH. 3aKOH COXpPaHeHHsI MacChl BelleCTB, 3aKOH COXPaHeHHUs U TpeBpalljeHus
SHEPryuy Mpy XUMUYEeCKUX peakLusiX.



CKOpOCTh peakIiu, eé 3aBUCHMOCTh OT Pa3/IM4HbIX (akTopoB. OOpaTHMble peakLyu.
Xumuyeckoe paBHOBecue. DakTOphI, BAUSIOL[ME HAa COCTOSIHAE XWMWUECKOTO pPaBHOBECHSI.
[Tpunuun Jle IlaTesnbe.

OnekTponutuyeckass auccoruanusi. CuibHble U (y1abble 371eKTposuThl. Cpefia BOJHBIX
pPacTBOPOB BeLLeCTB: KWC/asi, HeUTpaslbHas, 1e/l0YHasl.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBIE PEaKLUH.

OKCIlepUMeHTa/IbHble MeTO/Ibl M3YyUeHHsl BellleCTB WM WX NpeBpallleHHl: [eMOHCTpaLus
Tabimil «[leproanueckass cucTeMa XUMHUeCKUX 3ieMeHTOB [I. V. MeHjeneeBa», u3ydeHue
Moziesield KpPUCTa/UTMYeCKUX DeIIETOK, HaO/oZieHne U ONMCAaHHe [JeMOHCTPAlMOHHBIX |
nabopaToOpHBIX OMBITOB (pasfio)keHWe TePOKCHAA BOAOpOJA B TIPUCYTCTBHUU KaTa/iu3aropa,
orpe/iesieHye Cpe/ibl paCTBOPOB Bell[eCTB C MOMOLbI0 YHHMBEPCA/JIBLHOTO WH/JVKATOpa, peakliy
WOHHOrO 0OMeHa), MpoBe/leHHEe TIPAaKTHUeCKOW paboThl «BivsHUe pa3MuuHbIX (DaKTOPOB Ha
CKOPOCTb XMMHUYeCKOW peakLjun».

PacuéTHble 3a7aun.

PacuéTel 10O ypaBHEHUMSIM XUMHWYECKHMX peaklud, B TOM UHCIe TepMOXUMHUYECKHe
pacuéThl, PACUéThI C UCTIOIb30BaHMEM MOHSTHUSI «MaCcCOBasi 10Jisl BeleCTBa».

Heoprannueckasi Xumus

Hemerannel. IlonoxkeHue HemeTannoB B [lepuofguueckoil cucTeMe XHUMHYECKUX
snemeHToB /[l. V. MeHzeneeBa W 0COOEHHOCTH CTpoeHHs aTtoMoB. du3nyeckue CBOWCTBA
HeMeTaslIoB. AJIIOTPONUs HeMeTasyioB (Ha rpuMepe KUCI0po/a, cepkl, hocdopa U yriepoga).

XuMHUecKue CBOMCTBAa Ba)KHEHIIMX HeMeTa/uloB (rajioreHoB, cepbl, a3oTa, ¢ocdopa,
yrjaepoja v KpeMHHsI) U UX CoeZJMHeHU (OKCU0B, KUCI0POACOepKalluX KUC/IOT, BOJOPOAHBIX
CcoeIMHeHUH).

[IprMeHeHUe BaKHEUIIINX HEMeTAasVIOB U UX COeJMHEeHUM.

Mertannel. [TonoxxeHnre metannos B [leproanueckor cucteMe XUMHUYECKUX 371eMeHTOB /1.
U. MengeneeBa. OCOOEHHOCTH CTPOEHHUsI 37IeKTPOHHBIX 000/I0U€K aTOMOB MeTas/uioB. OO1ue
¢usnyeckre cBoiictBa MeTa/uioB. CriaBbl MeTasyioB. DJIEKTPOXMMUUECKWN Dsif HamnpshKeHUN
MeTaslIoB.

XyUMHUUeCKHe CBOWCTBAa Ba)KHEMIIMX MeTa/yIOB (HaTpWM, Kaluid, KaJbLUi, MarHuw,
aJFOMUHUM, LIMHK, XPOM, >KeJjie30, Me/lb) U UX COeJUHEeHU.

OG61mue criocoObl osTyueHust MeTa/lioB. [IprMeHeHe MeTalsioB B OBITY U TEXHUKE.

OKCcliepuMeHTa/bHble MeTO/bl U3yueHUsl BeleCTB W WX TMpeBpallleHUil: Hu3yueHue
KOJIIeKIMU  «MeTanibl U CIJiaBbl», 00pasljoB HeMeTaslIoB, pellleHre 3KCIepUMeHTalbHbIX
3afiau, HaO/MOJeHWe W OMNKWCaHWe JeMOHCTPAlMOHHBIX MW J1TabOpaTOPHBIX  OIBITOB
(B3auMogielicTBMe THUAPOKCH/A allOMUHUSI C PacTBOPaMU KUC/IOT M ILe/iouel, KaueCTBEHHbIe
peaki[uy Ha KaTUOHBI MeTaJl/IOB).

PacuéTtHbie 3azaum.

PacuéTtel Macchl BemecTBa WM 00BEMA ra3oB 1O W3BECTHOMY KOJIMUECTBY BeIIeCTBa,
Macce WM 00bEMY OFHOTO W3 YYaCTBYIOIIUX B PeAKLMU BeIeCTB, PacUéThl Macchl (00béMa,
KOJIMUeCTBa BelllecTBa) MPOAYKTOB Peakiiu, eC/Ii OJHO 13 BelleCTB UMeeT MPUMEeCH.

XuMHUA U )XU3Hb

Pomb xvMuud B 00ecriedeHWM  SKOJIOTHUECKOW, SHEepreTUYecKOW U ITUIIEBOU
6e30macHOCTH, pa3BUTUU MeJULMHBbI. [IOHSITMe O HayuHBIX METOZAX II03HAHHUsS BeLeCTB U
XUMHUYECKUX PeakLui.

IMpeacraBnenuss 00 O0OWMX HAyYHbIX TIPUHLUIMAX TIPOMBILIUIEHHOTO —TIOTy4YeHUst
Ba)KHEUILINX BeleCTB.

UenoBeK B MHpe BelleCTB M MaTepuasoB: Ba)KHEWIIMEe CTPOUTe/bHble MaTepualibl,
KOHCTPYKLIMOHHbIe MaTepuasbl, Kpacku, CTeK/0, KepaMHKa, MaTepuasbl [Jisi 37eKTPOHUKHU,
HaHOMaTepHaJsibl, OpraHuuecKue U MUHepasibHbIe y100peHusl.



XuMHS U 3710pOBbE Ue/lOBeKa: MpaBW/a MCMOIb30BaHUsS JIeKapCTBEHHBIX IpernapaTos,
npaBr/Ia 6e301acHOr0 UCII0J/Ib30BaHUS TIperapaToB ObITOBOM XUMHUM B TTOBCEHEBHOM »KU3HHU.

MexripeiMeTHbIe CBS3U.

Peanu3aiiysi MeXXpeAMETHBIX CBsI3el MPH W3y4eHUU 001Ilell U HeopraHMUeCKol XUMHUH B
11 xmacce ocCyIecTB/IsSI€TCS Yepe3 MCI0/b30BaHHe KaK OOIMX ecTeCTBeHHO-HAayUYHBIX TOHSTHMH,
TaK W TOHATUM, SIB/ISIFOLUXCS CUCTEMHBIMU [1JIs1 OTJE/IbHbIX MPeJMEeTOB eCTeCTBEeHHO-HAyYYHOI0
I GER

OO61e ecTecTBeHHO-Hay4Hble TIOHSITHS: HAayuHbIM (pakT, TUIOTe3a, 3aKOH, Teopus,
aHa/mM3,  CHWHTe3,  KJacCUPUKALuWs,  TEepUOAUYHOCTb,  HAO/MOZeHWe,  SKCIIePUMEHT,
Mo/leTMpOBaHue, U3MepeHue, siBleHue.

dusMKa: MaTepus, SHeprus, macca, aToM, 3/eKTPOH, MPOTOH, HEHUTPOH, HMOH, W30TOIl,
Pa/IM0aKTUBHOCTb, MOJIeKY/a, SHepreTHUeCcKuil ypoBeHb, BeIeCTBO, Telo, 00bEM, arperatHoe
COCTOsIHME BelleCTBa, (u3nyecKre BeJTMUMHbI U eIMHULbl UX U3MepeHUsi, CKOPOCTb.

Buosiorusi: KjeTka, oOpraHu3M, 3KOCHUCTeMa, Ouocdepa, Makpo- W MHUKDPO3eMEeHTHI,
BUTaMHHBI, 0OMeH BeIl|eCTB B OpraHu3Me.

I'eorpacuisi: MUHepasibl, TOpHbIE TTOPO/IbI, T10J/Ie3HbIE UCKOTIaeMble, TOTLJIUBO, PECYPCHI.

TexHosorusi:  XMMHUYecKasi  TMPOMBILUIEHHOCTb,  MeTa//Iyprusi,  IPOU3BOJCTBO
CTPOUTEJIbHBIX MaTepua’sos, Ce/IbCKOXO035ICTBEHHOE MPOM3BO/CTBO, nuieBas
TIPOMBIIIEHHOCTh, (apMalieBTUUecKasi TPOMBILIEHHOCTb, TPOM3BOJCTBO KOCMETHUECKUX
TiperapaToB, MPOU3BOJCTBO KOHCTPYKL[MOHHBIX MaTepUasoB, 3/€KTPOHHAsl MPOMBIIIIEHHOCTD,
HaHOTEeXHOJIOTHH.



TVIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA YYEBHOM ITPOI'PAMMBI
«XVIMWSI» (BA3OBBI YPOBHb)
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSI

JINMHHOCTHBIE PE3YJ/IbTATDBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUSI K pe3y/bTaTaM OCBOEHHSI O0YJaroIMMUCS
nporpaMM cpefiHero o6iiero obpa3oBaHusi (JIMYHOCTHBIM, MeTaripeJMeTHbIM U TpPeJMEeTHBIM).
HayuHo-mMeToguueckoii OCHOBOW A/isi pa3pabOTKH IUIAaHUPYeMBIX pe3y/IbTaTOB OCBOEHHUS
TIporpaMM cpeziHero o01ero 06pa3oBaHusl SIB/ISI€TCS CUCTEMHO-JesITe/TbHOCTHBIH MOAXO0/,.

B CoOTBeTCTBUM C CUCTEMHO-/IeITeTbHOCTHBIM TOJXOJOM B CTPYKType JMUHOCTHBIX
pe3y/bTaTOB OCBOEHHUsl TIpefMeTa «XUMHs» Ha YypOBHe cpenHero o0iero ob6pa3oBaHus
Bbl/le/IeHbl CIejyIOl1e COCTaB/IsItoIye:

0CO3HaHHe OOyUaroIUMHCSI POCCUMCKONW TPakKAaHCKOW HAEHTUYHOCTH — TOTOBHOCTH K
CaMOopa3BUTHIO, CAMOCTOSITE/IbHOCTH U CaMOOTIpe/ie/IeHHIO;

Ha/lnyrie MOTHBAL[UM K 00yueHuro;

1je/IeHarpaBIeHHOe pa3BUTHe BHYTPEHHUX YOeXKIeHUH JIMUHOCTA Ha OCHOBE KI/THOUEBBIX
L[eHHOCTel ¥ UCTOPUUeCKUX TPaJuLui 0a30BOM HayKU XUMUH;

TOTOBHOCTb M CMOCOOHOCTh OOYUaroIUXCsi PYKOBOZACTBOBAaThCS B CBOEH [1eSITe/TbHOCTU
L|EHHOCTHO-CMBICJIOBBIMU ~ yCTAaHOBKaMH, TPUCYLIUMM L[eJIOCTHOM CUCTeMe XHWMHUUYEeCKOro
obpa3oBaHus;

Ha/IMure TIPaBOCO3HAHWS 3KOJIOTHYECKON KY/IbTYphl W CIIOCOOHOCTH CTaBUTb LeMd U
CTPOUTh >KU3HEHHbIE TJ1aHbl.

JINUHOCTHBIE pe3y/bTaThl OCBOEHWS TpeiMeTa «XUMHsS» [OCTUTAIOTCS B eJUHCTBE
yueOHOM U BOCIUTATeNbHOW /IeATEJIbHOCTH B COOTBETCTBUM C T'yMaHHUCTHUECKUMH,
COLIMOKY/IbTYPHBIMM, [1yXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU W HJeajlaMu  POCCUHCKOTO
IPaXJAaHCKOr0 O0O0IlecTBa, TPUHATBIMH B OOIIECTBE HOPMaMH U TIpaBUaMH TIOBeJeHMs,
CTMIOCOOCTBYIOIIMMY TPOLIeCCAM CAMOTIO3HAHKS, CAaMOPa3BUTHsI U HPAaBCTBEHHOTO CTAHOBJIEHUS
JTIUYHOCTU 00YJarOIIHXCSI.

JINUHOCTHBIE pe3y/bTaThl OCBOEHUS TIpeZiMeTa «XUMHUsI» OTPa)katoT CPOPMUPOBAHHOCTh
OMbITa TO3HABATe/bHOM U TPAKTUUYECKOW JieaTelbHOCTH 0O0yuaroIyxcsi [0 peanv3alyu
TIPUHSATHIX B 00II[eCTBe [IeHHOCTeH, B TOM YKCJ/ie B YaCTH:

1) rpa)k/JaHCKOr0 BOCITUTAHUA:

0CO3HaHMsI 00YUaArOIIMMHUCS CBOMX KOHCTUTYI[MOHHBIX MPaB U 0053aHHOCTEH, yBayKeHHUSI
K 3aKOHY U MPaBOTOPSIAKY;

rpe/iCTaB/eHUs] O COLMA/JbHBIX HOPMAax M TIpaBU/IaX MEXJIMYHOCTHBIX OTHOILIEHUN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOU JIeSITe/TbHOCTY TIPY CO3/JaHUM yueOHBIX TIPOEKTOB,
pellieHrH yueOHbIX 1 TT03HaBaTe/IbHBIX 3a/jau, BBIMOTHEHUA XUMUUeCKUX IKCTIepUMEHTOB;

CIOCOOHOCTH TOHWMAaTh W TIPUHMMATh MOTHBBI, HaMepeHWs, JIOTUKY W apryMeHThI
JPYTUX TpY aHa/iu3e pa3IMuHbIX BUJJOB yueOHOU JiesiTe/TbHOCTH;

2) IaTpHOTHYECKOT0 BOCIMTAHUSA:

L[eHHOCTHOTO OTHOLIEHHsI K MCTOPUYECKOMY M HAydHOMY Hac/ie[iUI0 OTeueCTBeHHOMU
XUMWY;

yBa)KeHUsI K TIPOLiecCy TBOpUeCTBa B 00J/IaCTU TEOPHMHM UM TMPAKTHUeCKOTo MPUMeHeHUst
XUMUH, OCO3HAHHUSI TOTO, UTO AOCTVPKEHWS HAayKW eCTh Pe3yJ/bTaT [JIUTebHBIX HaOII0/1eHUMH,
KPOTIOT/IUBBIX 3KCTIePUMEHTA/IbHBIX TTIOUCKOB, TIOCTOSTHHOTO TPYZA YUEHBIX U TTPAKTHKOB,;

VMHTepeca W TI03HaBaTe/lbHbIX MOTHUBOB B TIO/JIyUYeHUH U TIOC/eAYIOLeM aHaju3e
vHGMOpMaLH O TTePeIOBBIX AOCTH)KEHHSAX COBPEMEHHOMN 0TeueCTBeHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:
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HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO TIOBE/IeHNUST;

CTIIOCOOHOCTH  OLIeHWBaTh CHUTYallUM, CBsi3aHHble C XUMUUYECKUMU SIBJIEHUSMH, U
MPUHMMAaTh OCO3HAHHbBIE peIleHUs, OPHEHTUPYSICb Ha MOpaJbHO-HPAaBCTBEHHbIE HOPMBI U
L[eHHOCTH;

TOTOBHOCTH OIIEHHMBaTh CBOE TIOBe/ieHWE U TIOCTYNKH CBOWX TOBApHINEH C TO3UIUH
HPaBCTBEHHBIX U MPABOBLIX HOPM U 0CO3HaHHUeE TIOC/Ie[CTBUN ITHUX TTOCTYIIKOB;

4) popMupoBaHUsl KY/JIbTYPbI 310POBbSI:

MOHUMaHUsI TIeHHOCTeM 370poBoro M Oe3oracHoro obpas3a »KW3HH, HE0OXO0JUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (hM3UUECKOMY U IICUXUUECKOMY 3/]0POBbIO;

cobmoieHyst paBua Ge30racHOro oOpall[eHus] C BellecTBaMU B OBITY, TTOBCEIHEBHOMN
JKU3HU U B TPY/IOBOH /1€TEIbHOCTH;

MOHWMaHUs LeHHOCTH TIPaBWI WHJUBHYaJbHOTO M KOJUIEKTUBHOrO 0Oe30racHOro
TIOBE/IeHUS] B CUTYAIUsIX, YTPOKAIOIIHX 3/I0POBBIO U YKU3HHM JTIFO/IEH;

0CO3HaHUS TIOC/IICTBUN U HENpUSTHs BPeAHBbIX TIpUBbIUeK (yroTpebieHUs aaKoroJis,
HapKOTHUKOB, KYPeHUs);

5) TPyA0BOro BOCIIUTAHUS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B yueOHO-MCC/IeZ0BaTe/IbCKOW ZIeTebHOCTH,
00111eCTBEHHO T0JIe3HOM, TBOPUYECKOU U APYTUX BUAAX [1eSTe/TbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YydYaCTHe B pelIeHWM TPaKTHUYeCKUX 3aJau COLMaIbHOMN
HarpaB/IeHHOCTH (B paMKaX CBOero Kjacca, IIKOJIbI);

VHTepeca K MPaKTUYeCKOMY U3yueHHIo Mpodeccuii pa3/IMuHOro poja, B TOM UYMC/Ie Ha
OCHOBe TIpPUMeHeHHs TpeJMeTHbIX 3HAaHUN T10 XUMUH;

YBa)KEHHMS K TPYAY, JIOASIM TPy/Za U pe3yJibTaraM TPY0BOH [1eSITe/TbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOODY WHAMBHYaJbHOW TpAaeKTOpUU 0Opa3oBaHMUs,
Oyayieit npodeccuy U peany3aliii COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YUETOM JIMUHOCTHBIX
WHTEPEeCOB, CITOCOOHOCTe K XMMHH, UHTEPECOB M IMoTpeOHOCTel 0bI1ecTBa;

6) 3K0/1I0rHuecKoro BOCIIUTAHUA:

9KOJIOTMUECKH 11e/1ec000pa3HOro OTHOIIEHUS K TIPUPO/ie, KaK UCTOUHUKY CYILeCTBOBAHUS
>KU3HU Ha 3emiie;

TTOHMMaHMUs T7100a/TbHOTO XapaKTepa KOJ0THUeCKUX Mpo0sieM, BIUSHUS SKOHOMUYECKUX
TIPOL[eCCOB Ha COCTOSTHUE MPUPOJHON U COLMaMbHOMN Cpefbl;

0CO3HaHUSI He0OXOIMMOCTH HMCIT0/Tb30BaHUS JOCTYPKEHUM XVUMUM JIJIS1 PeIIeHUsT BOTIPOCOB
palMoHaILHOT0 TIPUPO/IOTIO/IE30BaHUS;

aKTHMBHOTO HENpUsTUSl [eWCTBUM, MPUHOCSIIMX BpeJ, OKpY’Karolllell MpUpOJHOU cpefe,
YMEHHsI TIPOTHO3UPOBAaTh HEO/IaronpHUSATHbIE YKOJIOTHUYECKUEe TIOC/IEeCTBUS MpeATPUHUMAEMbIX
JIefiCTBUM U TIpeIoTBpallaTh UX;

Ha/IMuMsi Pa3BUTOTO 3KOJOTMUECKOTO MBIIIEHHS], JKOJIOTHUECKOW KY/bTYphl, OIbITA
JesITeTbHOCTH  9KOJIOTUYEeCKOM  HarpaB/IeHHOCTH, YMeHHsI DPYKOBOJCTBOBaTbCSI WMH B
T03HaBaTe/IbHOW, KOMMYHHUKAaTUBHOMN M COIMA/IbHOM MPaKTHKE, CIIOCOOHOCTA U YMEHUSI aKTUBHO
TIPOTHUBOCTOSATH U/I€0JIOTHH XeMOohoOouw;

7) eHHOCTH Hay4YHOr0 IM03HAHUA:

c(OPMHPOBAaHHOCTH MHPOBO33DEHUs], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U 0OIL[eCTBEHHOM MPAKTUKH;

TOHUMaHUsl CrelUPUKN XUMHUA KaK HayKW, OCO3HaHWs e&é posid B (hOPMHPOBAHUU
paIrMoHaIbHOT0 HAYYHOT'O MBIIIUIEHHsI, CO3/JaHUU 1[eJIOCTHOTO TIpe/[CTaBieHust 06 OKpy»Karolem
MHpe KaK O e[MHCTBe TIPUPOJbI W YesioBeKa, B TMO3HAHWM TIPUPOJHBIX 3aKOHOMEPHOCTeM U
peliieHH TIpo0JieM coXpaHeHHsl TIPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUMMOCTH XWUMHU JIJIT COBPEMEHHOMW IMBUIU3ALIUU: B €&
I'YMaHUCTHUECKOW HAarpaB/eHHOCTH W Ba)XHOW pPOJIM B CO3JJaHMM HOBOM 0a3bl MaTepyasbHOM
KY/IbTYPBI, PeIlIeHnH TJI00a/TbHBIX MPO0J/IeM YCTOHUYMBOTO Pa3BUTHS UeIOBEUECTBA — ChIPhEBOM,
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SHEPTreTUUeCKOW, TMIIeBOM UM JKOJOTHUECKOW 0e30MacHOCTH, B Pa3BUTUM  MEMIIVHBI,
obecreueHny yCJIOBUH YCIEITHOTO TPy/ja U 9KOJI0OTMYeCKH KOM(OPTHOM >XU3HU KaXK/Or0 WwieHa
o0111eCTBa;

€CTeCTBEHHO-HAyYHOM T'PaMOTHOCTH: TIOHMMaHHUsl CYIIIHOCTH METO/I0B TI03HaHUS,
HCTIO/Ib3yeMbIX B €CTeCTBEHHBIX HayKaX, ClTOCOOHOCTH MCIT0/Ib30BaTh IO/yvaeMble 3HAHUS ISt
aHa/mM3a U OOBICHEHWs SIBJIEHWH OKPY)KAIOIIero MUpa U TMPOUCXOAAIIMX B HEM W3MEHEHWH,
yMeHus1 fiefiaTb 000CHOBaHHbIE 3aK/TFOUEHHUS Ha OCHOBE HayUHbBIX (DAKTOB M UMEIOIIUXCS JaHHBIX
C LIeJIbIO TIO/TyUeHUsI IOCTOBEPHBIX BBIBO/IOB,;

CMIOCOOHOCTH  CAMOCTOSITE/IbHO ~MCII0/Ib30BaTh XMMHUUYECKHE 3HAaHUS [JI1  PelleHHUs
npo0JieM B peasibHbIX KM3HEHHBIX CUTYalHsIX;

VHTepeca K M03HaHWI0 U UCC/Ie/I0BATe/IbCKOU AesATe/TbHOCTY;

TOTOBHOCTH W CIIOCOOHOCTU K HeIpephIBHOMY 00pa30BaHMI0 U CaMo0Opa3oBaHHIO, K
AaKTUBHOMY TIOJIyUeHMIO HOBBIX 3HAaHUHA TI0 XWMHHU B COOTBETCTBUU C >KU3HEHHBIMHU
MOTpeOHOCTSIMU;

WHTepeca K OCODEHHOCTSM TpyJa B Ppas3iMuHbIX cdepax mpodeccHoHaIbHON
JeATeIbHOCTH.

METAIIPEJMETHBIE PE3YJ/IbTATBI

MertanpeiMeTHbIe pe3y/IbTaThl OCBOEHHs Y4eOHOro TipeAMeTa «XWMHs» Ha yPOBHe
cpegHero o61rero o0pa3oBaHus BK/IIOUAIOT:

3HauMMble [/ (HOPMHUPOBaHWS MHPOBO33peHHsI 00YYalOIIMXCA MEXAUCLUITMHAPHBIE
(MexmpeiMeTHBIE) OOIIleHayuHbIe TIOHSTHS, OTPa)KaloIIye 1[e/I0OCTHOCTh HayYHO!H KapTHHBI MUpa
Y crielii(pUKy MeTOZI0B TT03HAHKS, UCTIO0/Ib3YeMbIX B eCTeCTBEeHHbIX HayKax (MaTepusi, Bell|eCTBO,
SHeprusi, siBJieHue, MPOLeCC, CMCTeMa, Hay4Hbli (akT, MPUHLIMII, TUMOTe3a, 3aKOHOMEPHOCTD,
3aKOH, TeopHsl, UCCIeZioBaHue, Hab/roieHre, h3MepeHre, SKCIIePUMEHT U IPYTHE);

yHUBepcajbHble ~ ydyeOHble  feiicTBUSi  (T0O3HaBaTe/lbHble,  KOMMYHHUKATHUBHbBIE,
peryisTUBHbIe), obecreunBarole (GOpMUpOBaHHE (YHKLMOHA/TBHOM TPAMOTHOCTH |
COL[Ma/IbHOM KOMIIeTeHIIMH 00yJaroIuXCsi;

CrocoOHOCTL  0OyuaromMXCsl  WCMO/b30BaTh  OCBOEHHbIE  MEeXAWCLMIIMHAPHEIE,
MHPOBO33pDeHUeCKWe 3HaHWS W YHHWBepCa/ibHble yueOHbIe [eHCTBUS B TI03HAaBaTeJIbHOM U
COLIMa/IbHOW NPaKTHKe.

MertaripejMeTHbIe pe3y/IbTaTbl OTPA’KAlOT OBJIa/IeHHe YHUBEPCATbHBIMA Y4eOHBIMU
T03HaBaTe/IbHBIMU, KOMMYHUKATUBHBIMU U PETY/ISTUBHBIMU [IeHCTBUSIMHU.

OBJ/1aieHNe YHUBEPCA/TbHBIMH YUe0HBIMH MO03HABATe/IbHBIMH e CTBUSIMH:

1) 0a3oBbIe JIOTHUECKHE JEHCTBHS:

CaMOCTOSITe/IbHO (POPMY/IMPOBaTh W aKTyaM3UpPOBaTh MpOO/eMy, BCECTOPOHHE eé
paccMaTpuBaTh;

orpeziesisiTh LieJid [iesiTe/IbHOCTY, 3aZlaBasi MapameTpbl M KPUTEPUU MX [AOCTHDKEHUs,
COOTHOCHTb pe3y/IbTaThl JeITe/IbHOCTH C [IOCTaB/AeHHbIMU LIeJISIMU;

WCII0/Ib30BaTh TPU OCBOEHUM 3HAHUM TMPUEMBI JIOTUUYECKOTO MBILIJIEHUS] — BBIJENSTh
XapakTepHble TIpU3HAKM T[IOHATUM W YCTaHaBIMBaTb WX B3aUMOCBSA3b, HCII0/Ib30BaTh
COOTBETCTBYIOII[HE TTOHSATHUS /11 O0ObSCHEHUSI OT/Ie/IbHBIX (PAKTOB U SIBJIEHHIA;

BbIOMpAaTh OCHOBaHUS W KPUTEPUM [/Is1 KIacCU(PUKALMA BellecTB U XUMHUYEeCKUX
peakLuii;

yCTaHaB/IMBaTb MPUUMHHO-C/Ie/|ICTBEHHbIE CBSI3U MEX/Y M3yyaeMbIMU SIBJIEHUSMU;

CTPOUTHL JIOTUYECKHe PacCyXJeHusi (UHAYKTUBHbIE, [eAYKTHBHblE, IO aHaJO0TUMN),
BBISIB/ISITH 3aKOHOMEPHOCTH U NPOTHMBOPEUYMs] B pacCMaTpyBaeMbIX SIBJIEHUSIX, (POPMY/IMPOBAaTh
BBIBO/IbI U 3aK/THOUEHUS;

MPUMEHSTh B TpOLiecce M03HaHUs, UCII0/Ib3yeMble B XMMUU CHMBO/IMUECKHe (3HaKOBBIE)
Mo/1eJd, peoOpa30oBbIBaTh MOZe/TbHbBIE Pe/ICTABIeHUS — XUMUUEeCKUN 3HaK (CHMBOJI) 37IeMeHTa,
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XUMuueckass (GopMysa, ypaBHEHHWe XWMHUYEeCKOW peakllud — TIpU pelleHnd Y4eOHBIX
T03HaBaTe/bHBIX M TPAaKTHUeCKUX 3a/ay, NPUMEeHSTh Ha3BaHHbIe MOjle/bHble Tpe/CTaB/IeHus
JJ1s1 BBISIBJIEHUST XapaKTePHbIX TTPU3HAKOB U3yuaeMbIX BeIlleCTB U XUMUUeCKHUX peaKLUi.

2) 6a3oBbIe HCC/Iei0BATE/TBCKHE JeHCTBUA:

BJIa/leTb OCHOBaMH METO/I0B HAyYHOT'0 TI03HAHUS BeIlleCTB U XUMHUUYeCKUX peakiuii;

dbopmynMpoBaTh 1jefid W 3aZiaud  MCCAe0OBaHUs, MCIOb30BaTh TIOCTaB/eHHbIE WU
CaMOCTOsITe/IbHO C(hOpMy/TMpPOBaHHbIE BOIPOCHI B KaueCTBe MHCTPYMEHTA MO3HaHUSI U OCHOBbI
JJ1s1 (hOpPMUPOBAHUSI TUTIOTE3bI 110 MPOBEPKe MPaBU/IbHOCTH BbICKA3bIBaeMbIX CYXK/IeHUM;

B/Ia/leTb HaBbIKAMM CaMOCTOSITE/IbHOTO TJIaHUPOBAaHUSI U TIPOBeZieHUs] yueHUUeCKUX
9KCTIepUMEHTOB, COBEPIIIeHCTBOBATh YMeHHsl Hab/I0AaTh 3a XOZ0M TIpoLiecca, CaMOCTOSITeNTbHO
MPOTHO3UPOBAaTh ero pe3y/bTaT, (OpMyaMpoBaTh 0000IL[eHHS U BBIBOABI OTHOCHTETHHO
JIOCTOBEPHOCTU pe3y/IbTaTOB UCC/Ie[0BaHUs, COCTAB/ISATh 0O0OCHOBAHHBIN OTUET O TPO/ie/TaHHON
pabore;

rpyoOpeTaTh OIBIT yUeHWYeCKOW WCC/IeZloBaTe/TbCKOM W TIPOEKTHOM JesiTe/IbHOCTH,
TIPOSIB/IITH  CTIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITE/IBHOMY TIOMCKY METOZIOB DeLIeHHs
TIPaKTUYeCKUX 3a/1ad, TPUMEeHEeHUI0 Pa3/InYHbIX MeTO/[OB ITO3HAHMUSI.

3) pabora ¢ uHdopmaIueii:

ODUEHTHDOBaThCSI B Ppa3/IMUHBIX HCTOUYHWKAX WHGPOpPMaLUuK (HaydHO-TIOMY/IsIpHast
JMTepaTypa XHUMHUECKOTO COJlep)KaHWsl, CIpaBOYHble TI0co0Ms, pecypckl VIHTepHeTa),
aHa/M3MpoBaTh WMH(OPMAI[MIO pPAa3/IMYHbIX BHUAOB W (OPM TpE/CTaBIeHUs, KPUTHUYECKU
OLIeHUBATh €8 J0CTOBEePHOCTb U HEMIPOTUBOPEUUBOCTD;

dbopmyMpoBaTh 3arnpockl ¥ TIPUMEHSITb pa3/iMuHble METOAbI TIPU TOMCKe U oTOope
nHbOopMaIy, HeoOX0JUMOM JI7Is BLITIOJTHEHUST YUeOHBIX 3a/jau OTIpeIe/IEHHOTO THUIIa;

npuobpeTaTh OMBIT UCIO/Ib30BaHUs WH(HOPMALIMOHHO-KOMMYHHUKATUBHBIX T€XHOJIOTHH U
Pa3/IMUHBIX TTIOUCKOBBIX CHUCTEM;

CaMOCTOSITe/TbHO BBIOMPATh ONTUMAa/bHYIO (hOpMY TpecTaB/ieHUss HHPOpMaLUK (CXeMbl,
rpadyKH, IUarpaMMbl, TabJULIbI, PUCYHKH U JPYTHE);

WCTIONb30BaTh HAy4yHBIM $I3bIK B KaueCcTBe CpeACTBAa MpU paboTe € XUMHUECKOU
vHbopMalieli: TPUMEHSITh MeXIpeAMeTHble (du3duecKre YW MaTeMaTHUeCcKue) 3HaKd |
CUMBOJIBI, (hopMyJibl, abOpeBUaTypbl, HOMEHK/IATYPY;

WCII0J1b30BaTh U TIPe0Opa30BbIBaTh 3HAKOBO-CMMBOJIMUECKHE CPe/ICTBA HAar/ISIJHOCTH.

OB/iaieHNe YHUBEPCA/TbHBIMH KOMMYHUKATHBHBIMH /IeHCTBUSAMM:

3aJjaBaTh BOIIPOCKI T10 CYIIeCTBY 00CYy»K/laeMoi TeMbl B XO/ie AManora u/uam AUCKyCCUH,
BbICKa3blBaTh UZeH, (GOPMYIMPOBAaTh CBOU TPEJJIOKEHHS OTHOCUTETbHO BBITIOTHEHUS
Tipe/I/IoKeHHOU 3a/iauu;

BBICTYIIaTh C Mpe3eHTalel pe3y/bTaTOB MMO3HABaTe/NbHOW [1eSITe/TbHOCTH, TIOTyYeHHBIX
CaMOCTOSITE/ILHO WM COBMECTHO CO CBEPCTHUKAMU TP BBITIOJHEHUM XUMUUECKOTO
JKCTIepUMeHTa, TIPaKTUUeCKOW paboThl TI0 HWCC/IeI0BaHWIO CBOWCTB HM3y4aeMbIX BeIIeCTB,
peanu3aluu yueOHOro mnpoekTa ¥ (OpPMY/IMpPOBaTh BLIBOJBI T0 pe3y/bTaTaM IPOBeJEHHBIX
WCC/IeIOBAaHUM MTyTEM COTJIaCOBaHUS MO3HUIMK B X0Zie 00CyKAeH!sI 1 0OMeHa MHEeHUSIMH.

OgnajjeHHe YHHBEPCA/TbHBIMHU Pery/isiTHBHBIMU IeHCTBUAMU:

CaMOCTOSITe/TbHO TUIAHUPOBATh W OCYIIECTB/ISTh CBOK) TO3HABATEbHYIO [1€SITeIbHOCTD,
orpeienisiss eé e/ U 3aJjaud, KOHTPOJIMPOBaTh U MO Mepe HeoO0XOAWMOCTH KOPPEeKTHPOBaTh
Tipe/jlaraeMblid aJITOPUTM /IeHCTBUM TIPU BBITIOJIHEHWU Y4eOHBIX W MCC/Ie/[OBAaTebCKUX 3a/iay,
BbIOMpaTh Hanbosee 3¢ heKTUBHBIN CIIOCOO X pellleHusi C YUETOM MOTyueHUs] HOBBIX 3HAHUM O
BeIIleCTBaX U XUMUYECKUX PeaKIHsIX;

OCYILeCTB/ISITh CAMOKOHTPO/Ib CBOEM /lesiTe/IbHOCTA Ha OCHOBe caMoaHa/liv3a |
CaMOOLIeHKH.

INPEAMETHBIE PE3YJ/IbTATDBI

11



10 KJTACC

ITpeaMeTHbBIe pe3y/ibTaThl OCBOEHHUs Kypca «OpraHudeckast XUMHs» OTPakaroT:

chOpMHPOBAaHHOCTh TIPe/ICTaB/IeHUM O XUMHUUECKOW COCTaB/IsiiOIleil eCcTeCTBeHHO-
HayyHOW KapTWHbI MMpa, pPOJM XMMHU B [I03HAHWU SIBJI€HWW TPUPOAbI, B (OPMHPOBAHUU
MBIIIIEHUS] W KY/IbTYPbl JINYHOCTU, €€ (DYHKIJMOHA/JILHOW TPAaMOTHOCTH, HEOOXOAWMOW [I/ist
pellieHUsT TIPAaKTUYeCKUX 3a/ad M SKOJIOTHUeCKd OOOCHOBAHHOTO OTHOLIEHUs K CBOEMY
3/10POBBIO Y TIPUPOAHOU Cpefie;

B/IafleHHe CHUCTeMOM XWMHUUYECKUX 3HaHWM, KOTOpas BKJIIOUaeT: OCHOBOIIOJAraroiue
TOHATHUST (XMMUYECKUH 37IEMEHT, aTOM, 3JIEKTPOHHAst 000/I0UKa aToMa, MOJIeKYJ/ia, Ba/IeHTHOCTb,
3/1eKTPOOTPULIATE/IBHOCTb, XHWMHYeCcKasi CBfi3b, CTPYKTypHas ¢opmyna (pa3BépHyTas |
COKpallléHHasl), MOJIb, MOJIIpPHasE Macca, MOJIAPHBIA  00BEM,  YIJIepOJHBIA  CKeseT,
(yHKI[MOHA/bHAs TpyMMa, pajuKasa, W30MepHsi, W30Mepbl, TOMOJIOTUUECKUN psifi, TOMOJIOTH,
yT71eBO/IOPO/bI, KMC/IOPO/, M a30TCOo/ieprKallie coeJuHeHusi, MOHOMeD, ToiuMep, CTPYKTYpPHOe
3BeHO, BBICOKOMOJIEKY/ISIPHbIE COeIMHEHNs1); TEOPUU U 3aKOHBI (TeopHsi CTPOEHUsI OpraHUuecKux
BelljlectB A. M. bByrnepoBa, 3akOH COXpaHeHHs MacChl BeIeCTB); 3aKOHOMEPHOCTH,
CUMBOJIMUECKUI SI3bIK XMMHHU; MUPOBO33pEHUeCKUe 3HaHWs, Jie)kalllie B OCHOBE MOHUMaHUs
TPUYMHHOCTU ¥ CUCTEMHOCTH XUMHUUECKUX SIBJIeHUM, akTo/iornyeckre CBeZieHUs] O CBOMCTBAX,
COCTaBe, ToJTy4yeHUH U 6e30MacHOM HCTIOIb30BAHUHN Ba)KHEUILINX OPraHUYeCKHX BelecTB B ObITY
Y TIPAKTUUECKOM /leATeTbHOCTH UesloBeKa;

chOpMHPOBAHHOCTh YMEHUH BBISIB/IATH XapaKTepHble PU3HAKU MOHSITUM, yCTaHABIMBATh
MX B3aMMOCBSI3b, UCIT0/Ib30BaTh COOTBETCTBYIOLI[ME TIOHSITHS TIPU OMTMCAaHUM COCTaBa, CTPOEHHS U
TipeBpallleHUi OpraHuvecKux CoeMHeHNH;

chOpMHPOBAaHHOCTh YMEHUM HCI0/Ib30BaTh XMMHUUECKYI0 CHMBOJIUKY [Jis COCTaBIeHUS
MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAallEHHOM) (hOpMy/l OPraHUUecKrX BellecTB
Y ypaBHeHUM XMMHUUYECKUX peakluii, U3roTaB/lMBaTh MOZE/NM MOJIEKY/ OpTraHUYecKuX BeIlecTB
JJ1s1 WTFOCTPaLMM UX XUMHAYECKOT0 U TMPOCTPAHCTBEHHOI'O CTPOEHUS;

chOpMHUPOBAaHHOCThL ~ yYMEHWM  yCTaHaBIWBAaThb  TIPUHAJJ/IEKHOCTb  M3yUeHHBIX
OpraHUuecKWx BeIIeCTB MO KX COCTaBy M CTPOEHUIO K OrpejenéHHOMY K/acCy/Tpyrime
coeHeHUH (yrnieBoopO/pbl, KUCJIOPO/] u a30TcofieprKaliye CcoeIuHeHMUS,
BbICOKOMOJIEKY/ISIDHbIE COeIMHEHHsI), laBaTh UM Ha3BaHHs M0 CUCTeMaTHyecKoll HOMEHK/IaType
(IUPAC), a Takxe TpPUBOJAWUTH TPUBHA/IbHbIE Ha3BaHHs OT/AENbHBIX OpPraHUUeCKUX BeIIeCTB
(oTuneH, TponWseH, aleTWIeH, STWUIEHIJIMKOIb, TJulepuH, GeHosn, dopManberus,
aljeTa/bJeru/l, MypaBbrHasi KHUCJ/IOTA, YKCYCHasl KHC/IOTa, OJIeMHOBasl KWC/IOTa, CTeapuHOBast
KMCJI0Ta, TJ/IF0K03a, (PpyKTO3a, Kpaxmall, Le/i/Ir0/103a, TJIULUH);

chOpMHPOBAaHHOCTh YMEHUS OMpeJeNsThb BUIbl XUMUUYECKOW CBS3U B OpPraHUUeCKUX
coeuHeHUsIX (OlMHAPHbIE U KPaTHbIe);

chOpMHPOBAaHHOCTh YMEHUsI TIPUMEHSITb TIOJIO’KeHUSI TeOpPUM CTPOEHUs] OpraHUUeCKUX
BeriectB A. M. bytniepoBa i1 00bsICHEHUsI 3aBUCMMOCTH CBOMCTB BeIIeCTB OT MX COCTaBa U
CTPOEHMUSI; 3aKOH COXPaHeHHsI MacChl BEIIleCTB;

chOpMHPOBAaHHOCTh YMEHMM XapaKTepu30oBaThb COCTaB, CTpOeHWe, (Qusnueckue U
XUMHUUeCKHe CBOMCTBA TUITUYHBIX TIPe/[CTaBUTe/el pa3/TMUHbIX K/IaCCOB OpraHMUeCKUX BelleCTB
(MeTaH, 3TaH, 3TW/eH, TPOMWIeH, areTuneH, Oyraguen-1,3, MerunOyraaueH-1,3, OGeH3om,
MeTaHOJI, 3TaHOJ/I, STUIEHTJIUKO/b, TJIUL[epUH, (eHOJ, aljeTa/lbJeTu]l, MypaBbUHasE U YKCyCHasi
KUC/IOTBI, TJIFOKO3a, KpaxMmas, Le//If0/io3a, aMUHOYKCyCHas KHCJIOTa), W/UIKOCTPUPOBATh
reHeTUUYeCKyH0 CBSI3b MEKAY HUMH ypaBHEHHUSIMH COOTBETCTBYIOL[UX XUMHUECKHX peakI[hil C
HCI0/1b30BaHKEM CTPYKTYPHBIX HOpMYJI;
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chOpMHPOBAaHHOCTL YMEHUSI XapaKTepU30BaTb WCTOUHUKU YT/I€BOJOPOJHOTO ChIPbS
(HedTh, TIDUPOAHBIM Ta3, Yrosib), COCOObI UX TepepabOTKU UM TIpaKTHUeCcKoe TpHUMeHeHHe
MIPO/IYKTOB TepepaboTKy;

chOpMHPOBAaHHOCTh yYMEHHM TMPOBOAUTH BBIUMC/IEHUS M0 XUMHYECKUM YPaBHEHUSIM
(Maccel, 00bEMa, KOIMUECTBA MCXOJHOTO BeIleCTBA WM TIPOJAYKTAa PeaklUyd 10 W3BECTHBIM
Macce, 00bEMy, KOJIMUeCTBY OJHOTO M3 UCXO/HBIX BEIL[eCTB WU/ TIPOAYKTOB PeakLvn);

cOPMHPOBAHHOCTbL YMEHUH B/a/IeTh CUCTEMOW 3HAHMH 00 OCHOBHBIX MeTO/ax
Hay4yHOTO TO3HAaHU$l, UCTOIb3yeMbIX B XMMUU TIPU U3yUEHUU BeELLeCTB U XUMUYECKUX SIBJIEHUI
(HabmoeHe, W3MepeHWe, SKCIIePUMEHT, MOJeIMpPOBaHue), WCI0Ab30BaTh CHUCTEMHBIe
XUMUUeCKUe 3HaHUS [I/Isl IPUHSATUS pellleHUd B KOHKPeTHBIX JKU3HEHHbIX CUTYyalUsX, CBsI3aHHbIX
C BellleCTBaMH U UX TIPUMeHeHHeM;

cchOpMHPOBAaHHOCTh YMEHHM COOJTI0jaTh MpaBH/Ia T10/Ib30BaHUs XUMUUECKOU TTOCYAOH 1
nabopaTopHbIM 000pyZOBaHKWEeM, a TaK)Ke TIpaBH/ia 0OpallieHus C BelljeCTBaMU B COOTBETCTBUU C
WHCTPYKLIMSIMU TI0 BBITTOJTHEHUIO 7Ta00paTOPHBIX XUMHUUECKUX OTIbITOB;

chOpMHPOBAaHHOCTh YMEHUM TIJIaHMPOBATh W BBIMIOJHATh XWMHYECKUM SKCTIepUMEeHT
(mMpeBpallleHusi OpraHMYeCcKUX BelleCcTB NPU HarpeBaHWM, TOJyueHue 3TU/eHa U HU3ydyeHUe ero
CBOWCTB, KAueCTBEHHbIe pEAKI[MM OpraHWYeCKUX BeIeCTB, JeHaTypauus OelKoB TIpu
HarpeBaHWH, LIBeTHbIe Peakliy 0OeKOB) B COOTBETCTBUU C MpaBWIAMH TeXHUKH 0e30macHOCTH
npy oOpallleH|H C BellleCTBaMU U j1abopaTopHBIM 000pYyZOBaHUEM, MPeCTaB/SATh Pe3y/IbTaThl
XMMHUUECKOro SKCreprMeHTa B (opMe 3amucu ypaBHEHWW COOTBETCTBYIOLMX peakLuil U
(hopMynpoBaTh BBIBO/IbI HA OCHOBE 3THX pPe3y/bTaToB;

chOpMHPOBAaHHOCTh YMEHUM KPUTUUECKU aHa/lIM3UpOBaTh XUMHUUECKYH0 WH(OpMaLUIo,
TI0/Ty4aeMyto M3 Pa3HbIX UICTOYHUKOB (Cpe/iCTBa MaccoBoi nHbopMaluu, IHTepHeT U ApYyTux);

c(OpMHPOBAHHOCTb YMeHUN COOJIOAATh TMpaBWIa 3SKOJIOTHYECKU 11e/1iecoo0pa3Horo
TOBeJIeHUs] B OBITYy W TPY/JOBOH [eATEJIbHOCTH B LIeJIIX COXPaHEHWs CBOEro 3/0pOBbs U
OKpYy>Katollleld TIPUPOJIHOM Cpejibl, 0CO3HABaTh OMACHOCTh BO3/EWCTBUS Ha >KHMBble OPraHWU3Mbl
orpeZie/IEHHLIX OpraHUYeCKUX BelecTB, TOHMMas CMbICI mMokaszaTens [1/JK, mosicHATh Ha
TpUMepax CriocoObl yMeHbIIIeHUsI ¥ TPeIOTBPAllleH!s] X BPeJIHOT0 BO3/eMCTBUSI HAa OPraHU3M
YesIoBeKa;

Jisi 00yUaroIIUXCsl C OrpaHUUeHHBIMH BO3MO>KHOCTSIMH 3/I0POBBSI: YMeHUe TIPUMEHSITh
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METO/[aX TTO3HAHUS BEILeCTB U XUMHUUECKUX SIBIEHUM;

IS CJIeTbIX W C1aboBUASAIIMX  00yUaroIUXCsl: yMeHHe WCIO/Ib30BaTh peibeHo-
TOUEUHYIO0 CUCTeMy 0003HaueHui JI. Bpaiins a1 3anmicu XUMHUYeCcKUx opMyl.

11 K/TIACC

[IpenMeTHbIe pe3ynbTaThl OCBOeHHsT Kypca «OOijasi W HeopraHhyeckass XUMHSI»
OTpaXkatoT:

c(OpMHPOBAHHOCTh MPE/CTaB/I€HUN: O XHWMHYECKOW COCTaBJISIOLIeN eCTeCTBEeHHO-
HayuyHOW KapTWMHbI MHUpa, POJIM XWMWUU B TIO3HAHWW SIBJIEHUW TPUPOAbI, B (OPMUPOBAHUHU
MBIIJIEHUS] U KY/JbTYphbl JIMYHOCTH, €€ (PYHKIMOHAJIbHOW TPaMOTHOCTH, HeoOXOJuMOM [jis
pellleHHs TIPaKTUYeCKUX 3aJaud M JKOJIOTHUYEeCKH OOOCHOBAHHOTO OTHOIIEHUs K CBOEMY
3/J0pPOBBIO Y IPUPOJIHOU Cpejie;

B/la/leHde CHUCTeMOW XWMWYeCKWX 3HaHWM, KOTopasi BK/IOUaeT: OCHOBOIIOJararoiiiye
TOHATHUST (XUMUYECKUM 371eMeHT, aToM, U30TOIl, S-, p-, d- 37eKTpoHHbIe OpOWTaNy aTOMOB, MOH,
MOJIeKy/la, MOJb, MOJSIpHBIA 00BEM, BaJIeHTHOCThb, 3JIEKTPOOTPULIATEILHOCT, CTeleHb
OKUC/IEHWsl, XUMHUUecKas CBs3b (KOBasJleHTHas, WOHHas, MeTa/yinyeckasi, BOJOpPO/Has),
KpUCTa/yInyeckasi — pelliéTKa, TUIbI XUMHUECKUX  peaklyd, pacTBOp, 3JIeKTPOJIMTHI,
HE3JIeKTPOJIUThI, 37eKTPOUTHYEeCKasl JUCCOLMALUsl, OKUC/IUTEeb, BOCCTAHOBUTE/b, CKOPOCTh
XMMHUUECKOW  peakluM, XUMHUUeCKoe paBHOBecue); TeOpud W  3aKOHbI  (Teopusi
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37IeKTPOJIMTUYECKON [UCCOoLMaluy, nepuoaudeckud 3akoH [I. WM. MeHgeneeBa, 3aKOH
COXpaHeHMsI MacChl BeleCcTB, 3aKOH COXpPaHEHWs] W TpeBpalljeHUs] SHepruu MpU XUMHUYEeCKUX
peaklysx), 3aKOHOMEPHOCTH, CHMBOJIMYECKHWW SI3bIK XHWMWM, MHUPOBO33pDeHYeCcKue 3HaHUs,
Je)Xalie B OCHOBe TIIOHMMAaHWs TPUYMHHOCTM W CHCTEMHOCTH XUMMWUYECKUX SBJIEHHUH,
(hakTO/IOTHUECKHE CBEIEHUSI O CBOMCTBAX, COCTaBe, MOTyYeHUH M 6e301acHOM HCIT0/Ib30BaHUM
Ba)XHEUIIINX HeOPraHWYeCKUX BeleCTB B ObITY U MPaKTUUECKOM JesTelbHOCTH UeioBeKa,;

chOpMHPOBAaHHOCTh YMEeHUH BBISIB/ISTH XapaKTepHble PU3HAKU MTOHSITUM, yCTaHABIMBATh
VX B3aWMOCB$I3b, UCIO/Ib30BaThb COOTBETCTBYIOLLME TOHSTUSI TIPU OMHCAHUM HEOPraHUUYeCKHX
BelLleCTB U UX TpeBpallleHNl;

chOpMHPOBAHHOCTh YMEHHUM HCII0/Ib30BaTh XMMHUYECKYI0 CHMBOJIMKY [JiS COCTaBIeHUS
(opMyn BellleCTB U ypaBHEHHWW XWMUUECKHUX peaki[ui, CHCTeMaTUueCKyld HOMEHKJ/IaTypy
(IUPAC) u TpuBHManbHble Ha3BaHWs OT/AeE/bHbIX HeOpraHWYeCKWX BelllecTB (yrapHbld ras,
VIJIEKUCIBIN Ta3, aMMUaK, raiéHasi U3BeCThb, HerailéHasi W3BeCTb, MUTbeBas COJa, MUPUT U
Apyrue);

chOpMHPOBAaHHOCTh YMEHHM OMpefeNiAiTh BaJeHTHOCTb W CTelleHb OKUC/IeHUs
XMMUUECKUX 3JIEMEHTOB B COeAUHEHUSIX Ppa3/IMYHOrO0 COCTaBa, BUJ, XUMUUECKOM CBSI3U
(KoBaneHTHasi, MOHHasi, MeTa/UTMuecKasi, BOAOPOJHAas) B COeUHEHUSsIX, TUM KPUCTa//IAueCKOn
PeLETKY KOHKPeTHOTO BelllecTBa (aTOMHasi, MOJIeKy/isipHasi, MOHHasi, MeTa/lJInyeckasi), XapakTep
cpeZibl B BOAHBIX PaCTBOPAaX HEOPraHWYeCKUX COeIMHEeHUl;

chOpMHPOBAHHOCTh YMEHUI yCTaHaBIUBaTh MPUHAAJIEXXHOCTh HEOPraHUUeCKHX BellleCTB
0 UX COCTaBY K OIpezieIeHHOMY KJIacCy/TpyIine coeuHeHHH (TPOCThie BellleCTBa — MeTaslylbl U
HeMeTasl/lbl, OKCU/Ibl, OCHOBaHHSsI, KUC/IOThI, aM(OTepHbIe TUAPOKCUAbI, COMN);

chOpMHPOBAaHHOCTL YMEHHIM pacKpbiBaTh CMBIC TiepuoAuueckoro 3akoHa . W.
MeHjiefleeBa W [IeMOHCTPHUPOBaTh €ro CHCTEMAaTHU3UDYIOIIYI0, OOBSCHUTENBHYIO U
TPOTHOCTUYECKYI0 PYHKIINMY;

chOpMHPOBAaHHOCTh YMEHUM XapaKTepu3oBaTh 37eKTPOHHOe CTpOeHHWe aTOMOB
XUMHYEeCKUX 371eMeHTOB 1—4 nepuooB [lepuogrueckoi cucTeMbl XUMUUeCKUX 3/eMeHToB 1. U.
MeH/jesieeBa, WCIIO/b3ysl TIOHSTHS «S-, P-, d-37eKTPOHHbIEe OpOUTaMM», «3HEpPreTuuecKre
YPOBHU», OOBSICHATH 3aKOHOMEDHOCTH W3MEHEHUS] CBOWCTB XUMHUECKUX 371EMEHTOB U WX
coeJJMHEHMH 10 nepuoamM u rpynmnam [lepuoguueckoli cucTeMbl XUMUUECKUX 37eMeHToB [. U.
MeHnpesneeBa;

cOpMHPOBAHHOCThL YMeHUM XapaKTepu3oBaTh (OIMHMCHIBaTh) OOIIMe XUMHUECKHe
CBOMCTBA HEOpPraHWYeCKHWX BeIlleCTB pa3/MYHbIX KJ/acCOB, MOJTBepPXJaTh CyllleCTBOBaHUE
reHeTUUeCKOl CBSI3M MeX/y HeOopraHMueCKMMU BellleCTBaMHd C TIOMOIIbI0 ypaBHEeHWM
COOTBETCTBYHIOINX XUMHUUYECKHUX PeaKlui;

chOpMHPOBAHHOCTh YMeHUSI K/IacCU(PULMPOBaTh XUMHUUYECKHe PeakLUU IO pa3/inyHbIM
npu3HakaM (YMC/ly M COCTaBy pearvMpyrollux BeIlecTB, TerioBoMy 3¢@deKTy peakiuy,
M3MEeHEeHHIO CTeTleHel OKUC/IeHHsT 3/IEMeHTOB, 00PaTUMOCTH peakI|H, y4aCTHIO KaTajinu3aTopa);

c(hOpMUPOBAHHOCTb YMEHHM COCTaB/ISITh yPaBHEHUsI peakLUid pa3/InuHbIX TUTOB, MOJTHbIE
Y COKpAIlléHHbIe ypaBHEHUs peakiii MOHHOTO OOMeHa, YUUThIBasi YCJIOBHS, IMPU KOTOPBIX 3TU
peakLiM UAYT /10 KOHLIA;

chOpMHPOBAaHHOCTh YMEHUIN MPOBOAWUTH DPeaklUM, TOATBepXKAarolie KauyeCTBeHHbIN
COCTaB pa3/IMUHbIX HEOpraHWYeCcKHWX BeIeCTB, paclo3HaBaTh OMNBbITHbIM TIyTéM HWOHBI,
TIPUCYTCTBYHOILIME B BOAHBIX paCTBOpaX HeOPraHUUeCKUX BellleCTB;

c(hOpMUPOBAHHOCTb YMeHUI pPacKpbIBaTh CYIIHOCTb OKHUC/IUTETbHO-BOCCTAHOBUTE/IbHBIX
peakiyii oCPeZiICTBOM COCTaB/IeHUs 3JIEKTPOHHOT0 OaslaHca 3TUX peakivi;

cchOopMHPOBAaHHOCThL YMEHHUH 00BSICHITh 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOUM peaki[i OT
pa3UuHbIX (DaKTOPOB; XapakTep CMellleHHs XWMHUYeCKOro paBHOBECUS] B 3aBUCUMOCTH OT
BHellIHero Bo3zeucTBus (mpunLun Jle llaTenbe);
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chOpMHPOBAaHHOCTh YMEHMM XapaKTepu30BaTh XWMHUYeCKHe TIpPOLleCChl, Jiexallde B
OCHOBE TPOMBIIIIEHHOTO TO/TyYeHUsi CePHOM KUC/OThI, aMMUaKa, a Takke CpOpPMUPOBAHHOCTh
rpe/icTaB/eHni 00 OOIMX HAyYHBIX TPUHIMIIAX W JKOJIOTHYECKUX MpobieMax XUMHUYECKOTO
TIPOM3BO/ICTBA;

chOpMHPOBAaHHOCTh YMEHHM TIPOBOJUTH BBIUMC/IEHHS C UCIOJb30BaHUEM TOHSTHUS
«MaccoBasi JIofis BelecTBa B pacTBOpe», OOBEMHBIX OTHOIIEHHIH Ta30B TPU XUMHYEeCKUX
peakiisix, MacChl BellecTBa WM 00bEMa Tra30B M0 M3BECTHOMY KOJTWYECTBY BeIleCTBa, Macce
Ui 00bEMY OJTHOTO M3 yUaCTBYIOLIUMX B peakl[UM BellecTB, TeruioBoro 3¢ddekra peakiuu Ha
OCHOBe 3aKOHOB COXPaHEHHsI MacCChl BellleCcTB, TIpeBpall[eHusI U COXpaHeHUs SHePTruu;

cchOpMHPOBAaHHOCTh YMEHHM COOJTI0jaTh MpaBHU/Ia T10/Ib30BaHUs XUMUUECKOU TTOCYA0N U
nabopaTopHbIM 000pyZOBaHKWEeM, a TaK)Ke TIpaBHsia 0OpallieHus C BelljeCTBaMU B COOTBETCTBUU C
WHCTPYKLIMSIMU TI0 BBITTOJTHEHUIO 7Ta00paTOPHBIX XUMHUUECKHX OTIBITOB;

chOpMHPOBAaHHOCTh YMEHUM TIJIAaHUPOBATh W BBIMIOJHATh XWMHYECKUM SKCTIepUMEeHT
(pa3noxkeHue TIepOKCHJA BOJOPOAA B TPUCYTCTBUM KaTa/lu3aTopa, OIpe/ie/ieHde Cpefbl
PAacTBOPOB BeIIeCTB C TIOMOIIbI0 YHUBEPCA/TLHOTO UH/UKATOPA, BAUSHUE PA3TUUHBIX (aKTOPOB
Ha CKODOCTh XMUMWUECKOW peakI[iH, peak[MX HMOHHOrO0 oOMeHa, KaueCTBeHHbIe peaki[Mu Ha
cynbdar-, KapboHaT- U XJIOPH/-aHUOHBI, Ha KAaTUOH aMMOHMSI, PeIlleHHe SKCIepUMeHTaTbHbIX
3afau 1o TemMaMm «MeTtannbi» U «HeMmeTa/uibl») B COOTBETCTBHM C TIPaBW/IaMHM TeXHUKHU
Ge30macHOCTH TIpY 0OpaIlleHnH C BelljeCTBaMHy U jlabopaTopHbIM 000PYAOBaHKEM, TTPeACTaBIISATh
pe3y/bTaThl XUMHUECKOr0 SKCIiepuMeHTa B (hopMe 3aluCh YpaBHEHWM COOTBETCTBYIOIIUX
peakiuii 1 PopMyIMPOBaTh BLIBO/bI HA OCHOBE 3THUX Pe3y/bTaToB,;

chOpMHPOBAaHHOCTh YMEHUM KPUTUUECKU aHa/IM3UpPOBaTh XUMHUUECKYH0 WH(OpMaLUIO,
MOJIyuaeMy0 M3 pa3HbIX MCTOYHUKOB (CpeACcTBa MAacCOBOM KOMMYHMKal[WW, VIHTepHeT u
APYTHX);

cOopMUPOBAaHHOCTh YMeHWH COOJMIOAATh TIpaBW/Ia JKOJOTUYECKH 1[e/1eco00pa3Horo
roBeJieHUss B OBITY W TPYJOBOM [IeSITeJTbHOCTH B Le/IIX COXpaHeHHsI CBOETO 37I0POBbSI M
OKpY>Katollleid TIPUPOJIHOM Cpe/ibl, 0CO3HAaBaTh OMACHOCTb BO3/JEMCTBUS HA >KUBbIe OPraHU3MbI
orpe/ie/IEHHBIX BeILeCTB, MOHUMasi CMBICT rokasaTesisi [1/1K, rmosicHaTh Ha TpyuMepax CriocoObl
yMeHbllIeHHUs ¥ TIPeJ0TBpallleHsl UX BPeJHOT0 BO3/IeHiCTBHUSI Ha OPraHN3M Ue/IOBeKa;

JUisi 00yUaroIIUXCsl C OrpaHUUeHHBIMH BO3MO>KHOCTSIMH 3/I0POBBSI: YMeHU€e TTPUMEHSITh
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METO/[aX TTO3HAHUS BEI[eCTB U XUMHUUECKUX SIBJIEHUM;

Ui CJIembIX W C1aboBUASAIIMX  00yUaroIUXCsl: yMeHHe WCIO/b30BaTh peyibeHo-
TOUEUHYIO0 CUCTeMYy 0003HaueHui JI. Bpaiins a1 3anmucu XUMU4YecKux GopMyl.

ITPOBEPSIEMBIE TPEEOBAHNSA K PE3YJ/JIbTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJ/IbHOM ITPOT' PAMMBI

10 KJIACC
Kop ITpoBepsieMble IIpeMeTHbIe pe3yJbTaTbl OCBOEHUSI OCHOBHOM
IIPOBEPsIeEMOr0 obpa3oBaTeibHOI ITporpaMmsl cpejjHero obijero o6pa3oBaHus
pe3sy/ibTaTa
1 TeopeTrueckre OCHOBbI OPraHUYeCKOU XUMUU
1.1 CchopMUpOBaHHOCTh  TMpE/CTaBI€HUM O  XUMHWUECKOW  COCTaBJIsOLLei
eCTeCTBEHHOHAyYHOW KapTWHbl MHpa, POIM XUMWUU B TO3HAHUM SIBJIEHUH
npupojbl, B (OPMHUDOBAHMM MBIIIEHUSS U KYy/JAbTYpbl JIAYHOCTH, ee
(GyHKLMOHAILHON IPaMOTHOCTH, He0OXOAUMOM /i/Isi pellleHHsl TIPaKTUUYeCKHX
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3aJjau M SKOJIOTUYeCKM OOOCHOBAHHOI'O OTHOIIIEHHSI K CBOEMY 3/I0pPOBBbIO U
TIPUPOJHOM Ccpefie

1.2

Bnagenve  cuctemold  XMMMUECKMX ~ 3HAaHWW, KOTOpasi  BKJ/IIOUaeT:
OCHOBOMO/Iararolye TIOHSITUS (Monekyna, BaJIEHTHOCTD,
3/1eKTPOOTPULIATE/IbHOCTb, CTeMeHb OKUC/IEeHUsl, XUMHUUYeCKasi CBSi3b, MOJIb,
MOJISIpHasi Macca, MOJISIPHBIA 00BbeM, yriepoAHbIN cKeseT, (PyHKIMOHATbHAS
rpyIna, pajuKana, W30Mepusi, U30Mepbl, FOMOJIOTUUECKUM Ppsifi, TOMOJIOTH,
yTIeBOIOPO/IbI, KUCJIOPO/- M a30TCO/ieprKalllie COeVHeHusi, OUoIoTHnyecKu
aKTUBHBIE BellecTBa (yr7eBOAbI, >KUPbI, OeNKH), MOHOMep, IO/MMEp,
CTPYKTYpPHO€E 3BEHO, BbICOKOMOJIEKYJ/ISIDHbIe COeJUHEHMS]); TEOPUU U 3aKOHbI
(Teopusi XMMHUUECKOTO CTPOEHUs1 opraHuueckux BeulectB A.M. Bytneposa),
3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK XUMUM, (PAKTOJIOTHUYECKHEe CBeJEeHUs
0 CBOMCTBax, COCTaBe, MMOMyYeHUH U Oe30TMacHOM UCIOIb30BaHUN Ba)KHEHIIINX
HEOpraHWYeCKWX U OpraHMYecKWX BellecTB B OBbITY W TPaKTU4YeCKOu
JlesiTeIbHOCTU YesloBeKa

1.3

ChopMHpOBaHHOCTL yYMEHUN BLISBISATH XapaKTepHble TIPU3HAKWA TTOHSTUM,
yCTaHaB/IMBaTh MX B3aWMOCBSI3b, WCII0/Ib30BaTh COOTBETCTBYIOIIME TOHSTHS
MpU  OMUWCAHWU COCTaBa, CTPOEHUsS U TIpeBpallleHUM OpraHuuecKux
COeIMHEeHUM

1.4

c(OPMHPOBAHHOCTbL YMEHWH WCTOIb30BaTh XUMUYECKYI0 CHMBOJIUKY /IS
COCTaB/IeHUs] MOJIEKY/ISIPHBIX W CTPYKTYPHBIX (pa3BepPHYTOM, COKpaIlleHHOM)
dbopMysn OpraHMuYecKHMX BelL|eCTB W ypaBHEHUN XHWMUYECKUX peakLUi,
W3rOTaB/IMBaTh MOJeNId MOJIEKY/T OPTaHUUYeCKHUX BeIeCTB [JIsl WTIOCTPaLUU
WX XUMAYeCKOTO Y TPOCTPAaHCTBEHHOT'O CTPOEHUSsI

1.5

CchopMUpOBaHHOCTh yYMEHMI yCTaHaB/IMBaTh IPUHAAJIEXKHOCTb HW3YYeHHBIX
OpraHuyYecKrX BeleCcTB 10 UX COCTaBy U CTPOEHUIO K OMpe/ie/IeHHOMY K/acCy
(rpynme) coesvHeHud (YI/1eBOLOPOZAbIL, KHC/IOPOJ, U a30TCoAeprKalue
CoeIMHeHUs], BbICOKOMOJIEKYJ/ISIDHbIE COe/IMHEHMs), [iaBaTh UM Ha3BaHHUS 10
cuctematrueckoid HomeHknarype (IUPAC)

1.5

CpopMHUpPOBAaHHOCTL yMEHUsl OIpefeNisiTb BUAbl XWMUUECKOW CBSI3U B
OpraHUueCcKHX COeJMHeHHUsX (OAUHApHbIe U KPaTHbIE)

1.6

CchopMUpOBaHHOCTb yMeHUs] TPUMEHSITh: I10JIOKEHUSI TEeOpUHU CTPOEHUs
oprannyeckux BeiectB A.M. BbytnepoBa assi 00bSICHEHUsT 3aBUCUMOCTH
CBOWCTB BellleCTB OT MX COCTaBa U CTPOEHHS; 3aKOH COXPaHEHWs] MacChl
Bell|eCTB

yrHEBOAOpOAbI. KI/ICJIOPO,E[CO,E[EP)KBH_[I/IE N a30TcogepKaljye OpraHuyecKue
coelMHeHMs. BI:ICOKOMO]IEKYJ'IHPHLIQ coeqrHeHuda

2.1

CcdopMupoBaHHOCTh YMeHHWI NPUBOJUTH TPUBHUA/IbHbIE Ha3BaHUSI OT[E/IbHBIX
OpraHUUYeCKHX BeleCcTB (STU/eH, TPONWIeH, aleTW/eH, 3TU/IeHIJIMKO/b,
rvlepuH, (eHos, ¢dopmanbAerus, aleranblery/, MypaBbHHas KUCIIOTA,
YKCyCHasi KHMCJIOTA, OJIeMHOBasi KWC/I0Ta, CTeapuHOBas KUCJ/IOTa, [JIHOKO3a,
¢bpyKTO3a, KpaxmaJl, Lie//Ir0/103a, TJIULIKH)
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2.2

ChopMHPOBAaHHOCT, ~ YMEHMI  XapaKTepW30BaTb  COCTaB, CTPOEHHe,
busrueckrie ¥ XMMUYeCKHe CBOMCTBA THITUUHBIX TPeICTABUTE/EH pa3IMUHbIX
K/IACCOB OPraHMYeCcKHX BelecTB (MeTaH, 9TaH, STH/IEH, IPOITH/IeH, alleTU/IeH,
Oyramuen-1,3, MeTu0yTauen-1,3, 6eH3011, MeTaHO/I, 3TaHOJI,
STU/IEHT/IMKO/Ib, THLEPHH, (eHOJI, alleTaabJerijl, MypaBbiUHas U YKCyCHast
KHCJ/IOTBI, T/IFOK03a, KpaxMall, [[eJI/Tt0/103a, aMHHOYKCYCHasi KUC/I0Ta)

2.3

ChopMUpPOBaHHOCTb YMEHUSI WJUTFOCTPUPOBATh T€HETUUECKYI0 CBSI3b MEXIY
TUMTUYHBIMU TIPeJCTAaBUTE/ISIMU Pa3/IMUHBIX K1aCCOB OPraHUUeCKHX BeIleCTB
YPaBHEHUSIMA COOTBETCTBYKOIIMX XUMHWYECKHUX peakLMil C MCM0J/Ib30BaHUEM

CTPYKTYPHBIX (hopmyJi

2.4

CdopmMHpPOBaHHOCTb YMEHUSI XapaKTeprU30BaTh UCTOUHUKU YTJIEBOAOPOJHOTO
cbipbst  (HeTh, TIPUPOAHBIA Tra3, yrojb), CIOCOOBI WX TepepabOTKH U
MpaKTU4YeCcKoe MpUMeHeHHe MPOAYKTOB repepaboTku

Xumud U xu3Hb. PacyeTsl

3.1

ChopMHpOBaHHOCTL yMeHUN BjafieTb CUCTeMOW 3HaHHWMW 00 OCHOBHBIX
MeTOo/lax HAy4YHOrO TIO3HaHWS, WCIOMb3yeMbIX B XUMHUM TIpDU U3yUeHUU
BEIIeCTB U XUMUUYECKMX siBJieHul (HabOsrosieHue, u3MepeHHe, SKCIepUMEHT,
MO/IeTMPOBaHue), MCIO0Jb30BaTh CUCTEMHble XUMHUUYeCKUe 3HaHUs JJis
TIPUHATUST PellleHUM B KOHKDETHBIX >XMU3HEHHBIX CHUTYal[UsX, CBSI3aHHBIX C
Bell|eCTBaMU U WX PUMeHeHUeM

3.2

CcdhopMrpoBaHHOCTh YMeHUM COOJII0aTh TIPaBU/IA T0/Tb30BaHUS XUMUYeCKOH
NocyZiol ¥ ylabopaTopHBIM 000pYZIOBaHKEM, a TaK)Ke TpaBHWsia OOpalljeHust C
BellleCTBAMM B  COOTBETCTBUM C WHCTPYKLUSIMM TIO0  BBITIOJTHEHUIO
nabopaTOPHBIX XUMHUUECKHX OTBITOB

3.3

CchopMUPOBaHHOCTh YMEHWI IUIAHUPOBaTb W  BBIMOJHATh XUMHUUECKUH
9KCIIepUMeHT (TIpeBpalljeHrs] OpraHWUYecKUX BeIeCTB TP HarpeBaHuWH,
MoJlyueHWe >THIeHAa W HW3yUYeHWe €ero CBOMCTB, KaueCTBEHHbIE peakKIUu
OpraHMYecKHX BeIeCTB, JieHaTypalus OenKOB IpU HAarpeBaHUH, IIBETHbIE
peakiiyy Oe/KOB) B COOTBETCTBHMU C TPAaBU/IAMU TEXHUKU 0€30MacHOCTH TIpU
obpaliieHrH C BelljeCTBaMH | JlabOpaTOPHBIM 000PYZOBaHUEM; TPe/[CTAB/ISTh
pe3y/bTaThl XUMHWUYECKOrO JKCIepUMeHTa B (GopMe 3amucy  ypaBHEHWH
COOTBETCTBYIOIIUX peakluid U (opMy/MpoBaTh BBIBOJbI HAa OCHOBE 3THX
pe3yJ/ibTaToB

3.4

CpopMHUpPOBAaHHOCTL YMEHUM MPOBOAUTH BBIUMC/IEHHS [0 XUMHUUECKUM
ypaBHeHUssM (Macchl, 00BbeMa, KOJMYeCTBa WCXOAHOTO Bel[ecTBa WU
MPOJYKTa PeakiuM TI0 W3BEeCTHBIM Macce, 00bemMy, KOJMUeCTBY OJHOTO W3
WCXO/JHBIX BeIlleCTB WU MPOJYKTOB Peaki[in)

3.5

CchopMUpOBaHHOCTb YMEHM KPWUTHMUECKH aHa/lu3MpOoBaThb XHWMHUUYECKYHO
VMH(pOpMaLMIo, TI0JyYyaeMyl0 W3 pasHbIX MCTOYHMKOB (CpeficTBa MacCOBOM
nHopMaluy, ceTb VIHTepHeT U Apyrue)

3.6

CdhopMupoBaHHOCTh ~ yMeHWM  coO/ofaTh  TIpaBUAa  YKOJOTHUECKH
1jesiecoobpa3HOro ToBeJileHUsT B OBITY W TPYAOBOM [JesSTeTbHOCTU B LiessiX
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COXPaHEeHHsI CBOET0 3/10pPOBbSI U OKpYrKarolljell IPUPOIHOU Cpe/ibl, 0CO3HABATh
OMaCHOCTb BO3/IeMCTBUS Ha JKMBbIe OPTaHU3MbI OMpe/ie/IeHHbIX OPraHu4YecKrux
BellleCTB, TMOHMUMasi CMbICT TioKaszaTenss [1[JK (mpemenbHO [OMyCTUMOMN
KOHIIEHTpAl[MK), TIOSICHAThH Ha TIpUMepax CII0COObl  yMEHBINEHUs U
NpeOTBPALLeHNs] UX BpeJHOT0 BO3ZEeMCTBUS Ha OPraHU3M uejioBeKa

10 kacc

ITPOBEPAEMBIE DJIEMEHTBI COJEPXKAHUA

Kon

[TpoBepsieMblii 3/1eMeHT COZlepKaHus

1

TeopeTuueckrie 0CHOBbI OPraHU4YeCcKOl XUMUU

1.1

[Ipegmer opraHMuecKOM XWMHHU: ee BO3HMKHOBEHHWe, pa3BUTHME U 3HaueHue B
[IO/Iy4YeHUM HOBBIX BeLleCTB W MaTepuasioB. Teopus CTpOeHHsi OpraHu4yecKux
coeguHeHnit A.M. ByTnepoBa, ee 0CHOBHbIE MTOI0KEHUsI

1.2

CtpykrypHble (GOpMy/nbl OpraHUYeCKWX BelecTB. ['OMosorusi, M30Mepus.
XuMHUUecKasi CBSI3b B OPraHUUeCKUX COeIMHEHUsIX - OJMHAapHble U KpaTHbIe CBSI3U.
[IpencraBneHue o0 Knaccu(UKalMy OpraHuyeckuX BelecTB

1.3

HomeHknaTtypa opraHvueckux COelMHeHWH (cucTemMaThueckas) U TpPUBHUA/IbHBIE
Ha3BaHUSI Ba)KHEUIIINX TpeiCTaBUTe el K/IaCCOB OPraHUUeCKHX BellleCTB

YrneBogopogpl

2.1

AJIKaHBI: COCTaB U CTPOEHHe, TOMOJIOTMYeCKUi psifl. MeTaH U 3TaH - MPOCTenIIne
rpe/iCTaBUTeNIM  alKaHOB: (u3UUecKhe U XUMHUUeCKUe CBOWMCTBa (peakLuu
3aMellleHUs1 U TOPeHUs1), HaXOXK/leHre B MPUpo/ie, ToJlydeHre U MpUMeHeHe

2.2

AJIKeHbl: COCTaB W CTpPOeHHe, TOMOJIOTUUeCKUN psifi. OTWJeH W TpOMueH -
MpoCTeille Tpe/ACTaBUTeNIM alKeHOB: (u3nueckie W XUMUYECKHe CBOWMCTBA
(peakuuu  TrUAPUPOBAHUs, TraJlOT€HUPOBAHMSs, TUJApaTalid, OKUCIeHUs U
MoJIMMepu3alLim), To/iyueHue U puMeHeHue

2.3

Ankaguenbl: OyragueH-1,3 wu  MeTwiOyTtagweH-1,3: CTpoeHWe, BaKHeHIIMe
XUMHYeCcKHe CBOWCTBa (peakuus nonuMepusauuu). I[TosyyeHWe CHUHTETHMUECKOTO
KayuyKa U pe3uHbl

24

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTUYEeCKUH psif. ALeTWIeH -
MpOCTeNIINI  TpeACTaBUTeNb aJKWUHOB: COCTaB, CTpOeHUWe, (U3MUecKue U
XMMHUUeCKHWe CBOWCTBa (peakLuu T'MpPUPOBaHMs], TajJloreHUPOBaHusl, T'MpaTaliiu,
ropeHust), TojiyueHue v npuMeHeHue

2.5

Apensl. beH3sosn: cocTaB, cTpoeHue, (hr3nueckre U XMMHUeCKHe CBOMCTBA (peakLuu
rajioreHMpoBaHUs W HUTPOBaHWUA), MOMy4yeHWe U mpuMeHeHHe. Tojyon: cocTas,
cTpoeHue, (r3ryecKMe M XUMHUeCKue CBOMCTBa (peakLMyd TajoreHHpOBaHUsS U
HUTPOBaHUs), TOJlyueHUWe W TpuMeHeHHe. TOKCUYHOCTb apeHOB. ['eHeTHueckas
CBSI3b MEXX/Y YI/IeBO/IOPO/laMH, NIPUHA/JIeXAIMMHU K Pa3/IMUYHbIM K/laccaM
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2.6

[TpupoJHble UCTOUHUKHU YTJIeBOJOPO/OB. [IpUpOAHbIN ra3 U MOMyTHbIe He(TsHbIe
ra3el. Hegte u ee mpoucxoxzenre. CriocoObl repepabOTKM HeTH: TeperoHkKa,
KPEeKUHT (TepMHUUECKHM, KaTaJUTHUeCKui), mHposm3. [IpogyKTel TepepaboTKu
HedTH, UX TMPUMEHEHHe B TIPOMBIIIJIEHHOCTH W B ObITy. KaMeHHBbIM yroib u
MPOJYKTHI €ro rmepepaboTKu

Kucnopopcozepskaiiye opraHuueckue coeJuHeHust

3.1

[IpenenbHble OAHOATOMHBIE CIIUPTHL. MeTaHOJ M 3TaHO/: CTPOeHUe, PU3NYecKue U
XMMHUECKHe CBOWCTBA (peakLMM C aKTUBHBIMU MeTa/l/laMH, T'aJIoreHOBOJOPO/aMH,
ropeHue), TMpuMeHeHWe. BojopoaHble CBA3M MeXAY MOJeKy/laMu CIHAPTOB.
[elicTBMe MeTaHOJ/Ia U 3TaHO/IA HAa OpPraHyW3M uYeyjioBeKa. MHOroaTOMHbIE CIUPTHI.
OTU/IEHITIUKO/Ib W TJIMLEPUH: CTpPOeHWe, (QU3MyeckKue U XUMUUeCKHhe CBOMCTBa
(B3auMOJieliCTBME CO 11eJIOUHBIMA MeTa/UlaMM, KadyeCTBeHHasi peaklys Ha
MHOT0aTOMHbIe CIUPThI). /[lelicTBMe Ha oOpraHusM uvesnoBeka. [IpumeHeHUe
[JIULIepUHA U STUJIeHTJIUKOJIS

3.2

deHOJ: CTPOEHHE MOJIEKYIbI, (hU3NUeCKie U XUMUUecKre CBOWCTBA. TOKCHYHOCTD
¢denona. [lpumeHenure eHosa

3.3

Anbaeruibl U KeToHbl. @opManblerul, alleTaabAerufi: CTpoeHue, ¢usnyeckue U
XUMUUeCKHWe CBOMCTBA (peakLMW OKWUC/AEHWs] U BOCCTAHOBJIEHHWs, KaueCTBEHHbIe
peakLin), TIoJTydeHre U MpUMeHeHHe

3.4

O/IHOOCHOBHBIE TIpejie/ibHble KapOOHOBble KHC/IOThL. MypaBbUHAsi W YKCYCHast
KHCJIOTBI: CTpOeHMe, (hH3UUecKre W XUMHUecKre CBOMCTBa (CBOMCTBa, oOIIMe is
KJ/lacca KUC/IOT, peaklys 3Tepudukaiium), moayueHue v rnpumeHeHre. CteapuHoBast
Y 0JIeMHOBAsi KUC/IOThI KakK Tpe/[CTABUTEe/A BBICIIUX KapOOHOBBIX KUC/IOT. Mblla Kak
COJTA BBICIITUX KapOOHOBBIX KMCJIOT, MX MOIOIIIee JelCTBHE

3.5

CnoxHble 3GUpPbl KakK TPOU3BO/IHbIE KAapOOHOBBIX KHC/IOT. ['MAPOM3 CIOXKHBIX
3¢upoB. Kupsl. 'maponu3 >xupoB. IlpuMeHeHue >XUpPOB. buosioruueckasi posib
JKUPOB

3.6

YrneBogpl: cocTaB, KiaccM(UKaLUs yriaeBoJoB (MOHO-, AW- W TIOJMCaxapyfpbl).
['mrokKo3a - MpOCTeMIIMM MOHOCaxapwj: OCOOeHHOCTH CTPOEHHUSI MOJIEKYIIbI,
(u3myeckre U XUMUYECKHe CBOMCTBa (B3auMogencTBue C ruapokcugom menu (II),
OKHCJIeHWe aMMHUaYHbIM pacTBOpoM okcuza cepebdpa (I), BoccraHoB/ieHHe, OpokeHMe
[JIIOKO3bI), HaXOXKJeHWe B TpHUpPOJle, TIpUMeHeHWe, OWOoIoTHYecKas poJib.
®oTtocuHTe3. PpykKTo3a Kak H30Mep IJIFOKO3bl. Kpaxman U Le/uiroo3a  Kak
npupoiHble nonaumepbl. CTpoeHWe KpaxMmana U Le/uttonosbl. Pusnueckre u
XUMUUeCKHe CBOMCTBA KpaxMasa (THJpO/n3, KaueCTBeHHasi peakLiusi C H0/I0M)

A30TcoziepsKaliyie opraHuuecKue CoeJuHeHMUsI

4.1

AMUHOKHUC/IOTEl Kak aMm@oTepHble OpraHuueckue coefuvHeHus. Pusnueckrie U
XMMUUeCKWe CBOWCTBa AaMHWHOKUC/IOT (Ha MpuMepe raunuHa). buonormyeckoe
3HaueHWe aMUHOKUCIOT. [TenTubi

4.2

Benku Kak npypoziHble BBICOKOMOJIEKY/ISIPDHbIE cOe/iMHeHus1. [lepBUuHasi, BTOpUUHAast
U TpeTUuHasi CTpPyKTypa OenkoB. XuWMHUYecKhe CBOWMCTBa OenKOB: T'HPOJU3,
JleHaTypaL¥isi, KaueCTBeHHbIe PeaKI[uH Ha OesTKu
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BBICOKOMOJ’IEKyJIHPHBIe COeMHEHUA

5.1 OCHOBHbIE TIOHATUS XWUMHH BBICOKOMOJIEKY/ISIDHBIX —CO€JWHEHWN: MOHOMep,
MOJIMMep, CTPYKTYPHOe 3BEeHO, CTeleHb IO/IMMepu3alid, CpefHss MOJIeKyJsspHas
Macca. OCHOBHble MeTO/Jbl CHHTe3a BBICOKOMOJIEKY/ISIPHBIX COeUHeHUN -
MOJIMMepr3aLys U MOJIMKOH/eHCaLus

5.2 OKCcrnepyMeHTa/lbHble  MEeTOAbl W3y4YeHUsl BelleCTB U WX  [peBpaljeHui:

O3HdKOMJ/IeHHre C 06pa3uaM1/1 MNPHUPOAHBIX W HMCKYCCTBEHHBEIX BOJIOKOH, ILJIACTMACC,
Kay4yKOB. HOJIy‘-IEHI/Ie CHUHTeTHUYEeCKOI'0 KayudyKad U pe3rHbI

IIPOBEPAEMBIE TPEEOBAHUSA K PE3YJITATAM OCBOEHHNSA OCHOBHOI

11 xmnacc

OBPA30OBATEJ/IbHOM ITPOT' PAMMBI

Kog

[TpoBepsieMble TIpeIMeTHBIE pe3y/bTaTbl 0CBOEHHsI OCHOBHOM

TIPOBEPSIEMOTO oOpa3oBaTeTbHOM MPOrpaMMbl CpejHero o01jero 06pa3oBaHuUs

pe3ysbTara

1

TeOpeTI/ILIECKI/Ie OCHOBBI XUMHUH

1.1

Bnagenve  cuctemoi — XMMMUYeCKHMX ~ 3HAaHUW, KOTopasi  BKJ/IIOUaerT:
OCHOBOTIO/IArarol[e TIOHATUS (XUMHUUECKU 3/1eMeHT, aToM, 3/eKTPOHHasi
obosiouka aroma, s-, p-, d-37eKTpoHHBIe OpOWTANM aTOMOB, WOH, MOJIEKYa,
BaJIeHTHOCTh, 3JIEKTPOOTPHULIATeTbHOCTh, CTeleHb OKHWC/IeHUs, XUMHUUecKas
CBSI3b, MOJTb, MOJISIDHAsi Macca, MOJISIpHBIA 00beM, KpUCTa/l/TnuecKasi pelieTka,
TUTIBI XUMHUYECKUX peakiuil (OKHUCIUTe/TbHO-BOCCTaHOBUTE/IbHBIE, 9K30- U
9H/IOTEDMUYECKHe, peakllMd WOHHOrO0 OOMeHa), pacTBOp, 3JIEKTPOJIUTHI,
He3JIeKTPOJIUTHI, 3/IEKTPOJIUTHYECKast JTUccoLyanus, OKHCJIUTETb,
BOCCTaHOBUTEJIb, CKOPOCTh XUMHUECKOW peakiui, XUMHUeCKOe PaBHOBECHeE);
TEOPUM U 3aKOHbI  (Teopusi  3MEKTPOJUTUUECKOM  JUCCOLIHAlUH,
[Mepuoguueckuii 3akoH [I.VI. MeHgeneeBa, 3aKOH COXPaHEHHsI MaccChl),
3aKOHOMEPHOCTH, CUMBOIMUECKUN SI3bIK XUMUH, (PaKTO/IOTHUUECKHe CBeeHUs
0 CBOMCTBAx, COCTaBe, MoJyueHNH U 6e301aCHOM UCIT0/Tb30BaHUN BaXKHEUTIINX
HEOPraHWYeCKUX BEIIeCTB B ObITY U ITPAKTUUYECKOH /1esTe/TbHOCTH UeIoBeKa

1.2

CCI)OPMI/IPOBBHHOCTB y'MeHI/Iﬁ BBISABJ/IATDH XdpaKTepHbIe IIPpU3HdKU u
B3aMMOCBA3b HM3YyUE€HHBIX HOHHTHFI, MNPUMEHATbL COOTBETCTBYROIHME ITOHATHSA
Mpru OIMHCaHWKU CTPOE€HUA U CBOMCTB HeOpraHndyeCckux BeljecTB M HX
Hp&Bp&mEHHﬁ; BBISIB/IAITH B3aHMMOCBSI3b XMMHMUECKUX 3HAHWH C TTOHATHSAMU U
MnpeacTaB/I€eHUAMUA JPYTUX €eCTeCTBEHHOHAYUHBIX TIpeiMeTOB

1.3

BraseHrie OCHOBHBIMU METOZAMM HAyyHOrO TIO3HAHWSI BeL[eCTB U
XUMUYEeCKUX  siBieHud  (HaOmrofieHWe,  WU3MepeHWe,  JKCIIepHUMEHT,
MO/ieJIMpOBaHKe)

1.4

CdopmMHpPOBaHHOCTb YMEHHWI OIpe/ie/siTh BaJIEHTHOCTh U CTeleHb OKUC/IeHUS
XUMUYECKUX 5/IeMEHTOB B COeAMHEHUSIX pPa3/IMYHOrO COCTaBa, BU[,
XUMHUUECKOM CBA3M (KOBaslleHTHasi, NOHHas, MeTa/yIhuecKasi, BOJOpPOJHasl) B
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COe[IMHEHUSX, TUN KPUCTa/VIMUeCKOW pelleTKH KOHKPEeTHOrO BelljecTBa
(aTomHas1, MOeKyJ/IIpHasi, NIOHHAs!, MeTasyInyecKas)

1.5

ChopMUpOBaHHOCTL yYMEHUM OmpeieNisiTh XapakTep CpeJbl B BOJAHBIX
pacTBopax HeOPraHUUeCKUX COoeJMHEHU

1.6

CchopMUpOBaHHOCTh YMeHHUsl K/IaCCU(PULIMPOBaTh XUMHUECKHE PpeakLuH I10
pa3/IMUHBIM TIpU3HaKaM (YMC/ly W COCTaBy pearvpymoljdx BelecTB,
Ter/IoBoMy 3(h(eKTy peakiid, U3MeHeHHUI0 CTelleHel OKUC/IeHUs 3/IeMEeHTOB,
00paTUMOCTH peakLiH, yYaCTHIO KaTajr3aTopa)

1.7

CdopMHUpPOBaHHOCThL YMEHMM COCTaB/IATh YpPaBHEHUS] peakl[uil pa3IM4HbIX
TUIIOB, TIOJIHbIE W COKpAIlleHHble YpaBHEHWsS peakliii HMOHHOTO 0OMeHa,
YUUTBIBasi YCIOBUSI, TIPU KOTOPBIX 3TU PeakLvuy UAYT A0 KOHLIa

1.8

ChopMHpOBaHHOCTb YMEHUI TPOBOAUTH peakluH, TMO0JTBep)KJaroIiue
KaueCTBeHHbI COCTaB pa3/IMUHbIX HEOPraHUUeCKUX BeIecTB, paclio3HaBaThb
OMBbITHBIM TIyTeM MOHBbI, TPUCYTCTBYIOIMe B BOJHBIX pacTBOpax
HeopraHuueCKUX BellleCTB

1.9

CdhopMHUpPOBaHHOCTb ~ YMEHMH  PacKpbiBaTh  CYIIHOCTb  OKHC/IUATETbHO-
BOCCTAHOBUTE/IbHBIX PEAKL[UM TOCPEACTBOM COCTAB/IEHUSI 3€KTPOHHOTO
OaaHca 3TUX peakLUid

1.10

CdopmMUpoBaHHOCTb YMeHHU 0OBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUeCKOMH
peakiuu OT pa3/inyHbIX (PAKTOPOB

1.11

CchopMUpOBaHHOCTh YMeHUN OOBSICHATH XapakKTep CMeIleHUs] XUMUYeCKOTo
paBHOBeCHsi B 3aBHUCUMOCTH OT BHellHero Bo3zeicTBus (ripuHuumn Jle
[IaTenne)

OO01iast ¥ HeopraHUUecKasi XUMUST

2.1

CdopmMUpOBaHHOCTb YMEHHWM pacKpbiBaTb CMbICA [leproinueckoro 3akoHa
OM. MeHzeneeBa W [JeMOHCTPUPOBaTb €ro CHUCTeMaTHU3UPYIOLIYIO,
00BSICHUTE/IbHYIO Y TIPOTHOCTHYECKYHO (DYHKIUH

2.2

CopMHUpPOBAaHHOCTL YMEHHM XapaKTepr30BaTh 3JIEKTPOHHOE CTpOeHHue
aTOMOB XWMHWYECKUX 3jieMeHTOB 1 - 4 mepuo/ioB [lepuoanyeckor CUCTEMBbI
xuMuueckux s3jemeHToB .M. MeHjeneeBa, UCMo/ab3ys noHsTus "s-, p-, d-
9/IEKTPOHHBIE  OopbuTanu", "JHepreTUUeCKWe  YpPOBHHU',  OOBSCHATH
3aKOHOMEDHOCTH HW3MEeHEeHHsI CBOWCTB XWUMMUECKHMX 3JIeMEHTOB U UX
COeIMHeHUU 110 TeproaM U rpynnam [lepuoanueckoit CUCTEMbI XUMUYECKUX
snemenToB .M. MeHzeneeBa

2.3

CcdopmMupoBaHHOCTh ~ yMEHMM  XapakTepu3oBaTh  (OMHUCHIBaTh)  0OILMe
XUMHYeCKHe CBOWCTBA HEOpPraHWYeCKHWX BelecTB Ppas3/lMyHbIX K/acCoB,
MO/ITBEPXK/aTh CylLlleCcTBOBaHHe reHeTUYeCcKou CBSI3U MeXay
HeopraHMUeCcKMMH BellleCTBaMU C TOMOIIbI0 YPaBHEHUI COOTBETCTBYIOLMX
XUMHUUECKUX peakLUi
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C(i)OpMI/IpOBaHHOCTB YMEHI/Iﬁ YCTaHABJ/IMBATb MPpUHAJIE)KHOCTDb
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HeopraHUuecKHX BelllecTB 10 WX COCTaBy K Ompe/ie/ieHHOMY Kjaccy (Tpyrire)
coeuHeHUM (TIPOCThie BellleCTBa - MeTa/ulbl U HeMeTa/libl, OKCHU/BbI,
OCHOBAHHUS$1, KUCJIOTHI, aM(pOTepHbIe THIPOKCHBI, COJTH)

2.5

CdopMHpPOBaHHOCTb yYMEHU HCII0/Ib30BaTh XUMUUECKYH) CUMBOJIUKY /IS
coctaBfieHUs: (GOpPMYJ BellleCTB W YpPaBHEHWM XUMMWUECKUX PpeakLUi,
cucteMatiueckyto HomeHKMaTypy (IUPAC) u TpuBMa/ibHbie Ha3BaHUS
OTZe/IbHbIX HeOpraHWYeCcKux BewecTB (yrapHblii Ta3, YIJeKUC/IbIM Tas,
aMMHaK, raileHas U3BeCTb, HeraileHasi W3BeCTb, IUThbeBas COZQ, MUPUT U

Apyrue)

2.6

CchopMUPOBaHHOCTh ~ YMEHWM  XapaKTepu3oBaThb  (OMHUChIBaTh)  OOIIMe
XUMHUUECKWe CBOMCTBA HeOpraHMYeCKMX BeIeCTB paslMYHbIX KJacCoB,
MOATBEP>K/1aTh CyLL|eCTBOBaHUE reHeTUYeCKOn CBSI3U MeXIy
HeOpraHUueCcKWMH BellleCTBaMU C TOMOLbI0 YPaBHEHUI COOTBETCTBYHOLMX
XUMHUYECKUX peakLui

2.7

ChopMUpPOBaHHOCTb yYMEHWM TM/IaHUPOBaTh U  BBIMOJHATE XUMUYECKUM
3KCIiepuMeHT  (pa3/io)keHMe  TepOKCHAAa BOAOpPOJAa B TIPUCYTCTBUM
KaTa/ju3aTopa, OIpeje/ieHde CpeJbl pacTBOPOB BeLeCTB C ITOMOLLBIO
YHUBepCaZbHOTO WH/AWKATOpPA, B/MsSHUE pa3/UUHbIX (DaKTOPOB Ha CKOPOCTHb
XUMUYECKOH peakiiy, peakiiii MIOHHOTO 0OMeHa, KaueCTBeHHbIe peakliy Ha
cynbdar-, KapOOHAT- W XJIOPH/-aHWOHBI, HA KATHOH aMMOHHs, pelleHre
3KCIIepUMEHTa/IbHbIX 3afiau 1o TemMaM "Metamibl" u "Hemerannsi'") B
COOTBETCTBUM C TIpaBWJIaMH TeXHWKH 0e301MacHOCTH TIpv oOpaljeHuud C
BellleCTBaMHM U J1abopaTOpHbIM 000pYZOBaHWEM; TIPEZACTaB/ISATb Pe3y/bTaThl
XUMHUUECKOT0 3KCreprMeHTa B ¢opMe 3arvcy ypaBHEHUI COOTBETCTBYIOLUX
peakiuii U GopMyIUpOBaTh BHIBOZLI HA OCHOBE 3THX pe3y/IbTaToOB

2.8

CchopMUpOBaHHOCTh YMeHHUI COOJIOAATh TIPaBU/Ia TI0/Tb30BaHUS XUMHUYeCKOH
rocyioi 1 siabopaTopHbIM 000py/j0BaHKEM, a TakKKe TpaBW/a obpailieHus C
BellleCTBAMM B  COOTBETCTBUM C WHCTPYKIUSIMA TI0  BBITIOJTHEHUIO
nabopaTOpHBIX XMMUUECKUX OTBITOB

2.9

CdopMHUpPOBAaHHOCTL YMEHUM XapaKTepu30BaTh XUMHYECKHe TpOLeCChl,
Jie>Kallye B OCHOBe MPOMBIIIEHHOTO MOTy4YeHUsI CePHOM KUC/IOThI, aMMUaKa,
a Takxe chopMHUPOBAaHHOCTh TIPeZICTAaB/IeHUH 00 OOIUX HayUHBIX TTPUHIUIIAX
Y 9KOJIOTUUYeCKUX MpobieMax XMMUYeCKOTO TIPOU3BO/ICTBA

Xumud U »xu3Hb. PacyeTsl

3.1

CdopMHUpOBaHHOCTh ~ TIPeJCTaB/AeHUN O XUMHUYECKOW  COCTaBJISIOIIeH
eCTeCTBeHHOHAyUHOW KapTHMHbI MHUpA, POJId XUMHUW B TI03HAaHUU SIBJIEHUM
npuposbl, B (GOPMUDOBAHWK MBbIIUIEHHUS U KY/JbTYPbl JIMUHOCTH, ee
(GyHKI[MOHAIbHOM TPaMOTHOCTH, He0OXOJUMOM AJisi pellieHus TPaKTHYeCKUX
3a7lau U JKOJIOTUYEeCKH OOOCHOBAHHOTO OTHOILEHWS K CBOEMY 3/I0DOBBIO M
TIPUPO/THOM Ccpejie

3.2

ChopMHpOBaHHOCTb YMEHUN KPUTHYECKH aHa/JW3UpOBaTh XUMHUUECKYHO
vH(boOpMalMio, ToSydyaeMyl0 W3 Pa3HbIX MCTOUYHMKOB (CpeiicTBa MacCOBOM
KOMMYHHUKAaL1K, ceTb VIHTepHeT U [ipyrue)
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3.3

CdopmMupoBaHHOCTh ~ yMeHMM  coOsirofjaThb  TIpaBWa  9KOJOTMUECKH
11e/1ec000pa3HOro TIOBe/IeHHUsT B OBbITY U TPY/AOBOM [JeSTeTbHOCTH B IIEJSX
COXpaHeHHsI CBOero 3/I0POBbsI U OKPY’Karolllei MpHUPOIHON Cpe/ibl

3.4

Oco3HaBaTh OMacHOCTb BO3/|€MCTBUSI Ha >KMBble OpPraHU3Mbl OINpeJie/IeHHbIX
BeIL[eCTB, TIOHUMasi CMBIC/ 1oka3aresisi I1/JK, mosicHATh Ha mprMepax Croco0b
YMeHbIIIeHUs] U TpeJoTBpallieH’s] UX BPeJHOr0 BO3ZEWCTBUSI Ha OpPraHusM
yesioBeKa

3.5

ChopMHUpPOBaHHOCTb YMEHHWI TIPOBOAUTH BBIUMC/IEHUSI C HCII0/Ib30BaHUEM
MOHATHUS '"'MaccoBasi [IOJisI BelllecTBa B pacTBope", 00BEMHBIX OTHOIIEHHM
ra3oB IMPH XUMHUECKUX peakKIUsX, MacChl BelllecTBa WM 0ObemMa ra3oB Io
M3BeCTHOMY KOJIMYeCTBY BellleCTBa, Macce WIA 00beMy OJHOTO U3
yUaCTBYIOIIUX B peaki[iy BeleCcTB, TeIJIOBOro 3(deKTa peaklik Ha OCHOBe
3aKOHOB COXPaHEeHMs1 MaCChl BeIl|eCTB, [peBpall{eHrs U COXPaHeHUs SHepruu

11 knacc

ITPOBEPAEMBIE OJIEMEHTBI COJEPXXAHUA

Kop

[TpoBepsieMblii 3/1eMeHT COZlepKaHust

1

TeOpeTI/IQECKI/Ie OCHOBBI XUMHWH

1.1

XuUMHUeCKUi 31eMeHT. AToM. SIpo aToMma, W30TOMbl. OJIEKTPOHHAs 000/I0uKa.
OHepreTuyeckKde ypOBHU, TOAYPOBHH. ATOMHBIe OpOWUTanmu, S-, p-, d-2/IeMeHTHI.
OcobeHHOCTH pacripefie/ieHUs1 3/IEKTPOHOB TI0 OpOWTasisiM B aTroMax 3/1eMeHTOB
TMepBbIX UeThIpeX Mepuo/ioB. D/IeKTPOHHAsE KOH(MUTypaLusi aTOMOB

1.2

[Tepyuomnueckuit 3akoH U Ilepuoguueckas cucrteMa XMMHUUYeCKUX 3y1eMeHTOB [I.U.
MengeneeBa. CBsi3b TMepUOAUUECKOT0 3akOHa U [lepuoavueckoil CUCTEMBI
XUMUUecKux 3nemeHTOB [I.VI. MeHjeneeBa C COBpEMEHHOM TeOpUeN CTPOEeHUs
aTOMOB. 3aKOHOMEDHOCTH M3MeHeHUsI CBOWCTB XHWMWUUECKUX 3JIEMEHTOB U
00pa3yemMbIX MU MPOCTBIX W CJIOXKHBIX BEIeCTB 10 TPYIITaM U Tiepruo/iaM. 3HaueHne
MeproUUeCKOro 3aKOHa B pa3BUTUU HayKU

1.3

CrtpoeHue BeljecTBa. XuMuueckasi CBsisb. Buzibl XMUUeckou CBsi3u (KOBaJleHTHast
HeroJisipHasi U TIO/isipHasi, UOHHasi, MeTasuiiueckasi). VIOHbI: KaTHOHBI M aHUOHBI.
MexaHu3Mbl 00pa30BaHUsI KOBaJIEHTHOH XMMHUUECKOU CBsi3U (0OMEeHHbIN U JOHOPHO-
akLenTopHblii). BogopoaHas CcBs3b

1.4

BaneHTHOCTb. D/1eKTpOOTPULIaTeIbHOCTb. CTerneHb OKUCIeHUs

1.5

BeljectBa MO/EKy/ISIpHOTO U HEMOJIEKY/ISIPHOTO CTPOeHMsl. 3aKOH I1OCTOSIHCTBa
cocTaBa BellecTBa. THUIbl KPUCTa/VIMYECKUX peEILIeTOK. 3aBUCHMOCTh CBOMCTBa
BeIlleCTB OT THIIA KPUCTa/VIMYeCKOM pelleTKU. [TOHATHE O AMCIIePCHBIX CHUCTEMax.
VcTuHHbBIE M KO/IIOWHBIE PACTBOPLI. MaccoBasi [0/ BelllecTBa B paCTBOpe

1.6

Knaccudukaiuss HeopraHWuyecKMx coefiiHeHMM. HoMeHK/aTypa HeopraHMuecKux
BeLLeCTB
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1.7

Xumuueckasi peakiys. Knaccudukaiyss XUMAYeCKUX peakijiii B HeopraHuyeckou U
OpraHUUeCKOM XUMHM. 3aKOH COXpaHeHUs MacChl BeIllecTB, 3aKOH COXpaHeHUs U
TIpeBpalLieHUs] SHEePTUU TIPY XUMUYeCKUX PeaKIUsIx

1.8

CKOpOCTb peakiuy, ee 3aBUCUMOCTb OT pa3/InYHbIX (PAKTOPOB

1.9

OO6patuMble peakiuu. XuUMHUeckoe paBHOBecue. @akTOpbl, BJUSIOIIME Ha
COCTOSIHHMe XUMUYeCKoro paBHoBecus. [Ipunumn Jle laresnbe

1.10

OnekTponutiueckass guccouuanysa. CunbHble W cy1abble 3eKTpoauThl. Cpena
BOJHBIX PacTBOPOB BeLECTB: KUCJas, HeWTpasbHas, LienouHas. Peakijuy MOHHOrO
obmMeHa

1.11

OKuC/IUTe/TIbHO-BOCCTaHOBUTE/ILHEIE peaKLun

Heopranvueckas xumus

2.1

Hemerannel. [lonoxxeHve HeMmeTannoB B Ileprofuueckoil cucTeMe XUMHYECKUX
snemeHToB .M. MeHzeneeBa M 0COOEHHOCTH CTPOEHHsI aTOMOB. Du3snueckue
CBOWCTBA HeMeTa/lJIOB. AJUIOTPOIMSI HeMeTa/uIOB (Ha MpuMepe KWC/IOpOJa, Cephl,

docdopa u yraepoaa)

2.2

XvMHUeckKre CBOMCTBA BayKHEHIIINX HeMeTasl/ioB (rajioreHoB, cephl, a30Ta, ¢pocdopa,
yriepojia U KpeMHHsI) U UX COeMHeHHH (OKCUI0B, KUCIOPOJCO/eprKalliuxX KUCIIOT,
BOZIOPOJHBIX coefiviHeHWM). [IpuMeHeHUWe Ba)KHEWIIMX HEMETAa/VIOB M UX
CcoeIMHEeHUM

2.3

Metannbl. IlonoxxeHue MeTa/iioB B Ileproguueckodt cucTeMe XUMUUeCKUX
snemeHTOB [I.VI. MeHgeneeBa. OCOOEHHOCTU CTPOEHHsI 3T€KTPOHHBIX 000/0YeK
aToMoB MeTa/uioB. OOmmuye ¢usnueckre cBoiictBa MeTa/uioB. CruiaBel MeTassoB.
ONeKTPOXUMUUECKWH DS/l HAalIPSPKeHUN MeTaslIoB
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XyUMHUUeCKHe CBOMCTBA Ba)KHEWIIMX MeTa//IOB (HaTpUM, Kaaul, Kaabl[uh, MarHUM,
aJIFOMUHUM, LIMHK, XPOM, >Kele30, Melb) W WX coeAawHeHuit. OOmMe croco6sl
roJiyueHusi MeTaioB. [IpuMeHeHre MeTa/l/IOB B OBITY U TeXHUKE

2.5

leHeTHueckasi CBsI3b HEOPraHUUECKWX BeLeCTB, TMPUHAAIEXKAL[UX K DPa3IUYHbIM
KJlaccam

XUMHUA U )KU3HDb

3.1

Poner xuMuM B obecrieueHUH 3KOHOFHHECKOﬁ, BHGPFETHQECKOﬁ n HI/II_LleBOI\/'I
6€3OHaCHOCTI/I, pa3BUTHKU MeJULINHEI. ITonsiTve o HAYYHbBIX METOAaX TI1O3HAHHA
BeleCTB U XUMUYECKHUX peaKL[I/Iﬁ

3.2

IIpencraBnenuss 06 OOIMMX HAy4yHbIX TPUHIMIAX TIPOMBIILJIEHHOTO TIOJy4YeHust
BaXKHeHMIIMX BemlecTB. UeloBeK B MHpe BellleCTB M MaTepyasoB: BaKHeMIIne
CTpOMTE/IbHbIE MaTepuasbl, KOHCTPYKLIMOHHbIEe MaTepuasbl, KpacKW, CTeKJO,
KepaMyKa, MaTepuasbl /[Jisi 37eKTPOHUKW, HaHOMaTepuasbl, OpraHU4yeckue W
MUHepaJibHbIe y100peHust

3.3

X¥MHUS ¥ 3,0pOBbEe UesioBeKa: MpaBua UCI0/1b30BaHMsI JIeKapCTBEHHBIX IperapaToB,
npaBwia 0e30MacHOT0  WCIIO/b30BaHUSI  TPenapaToB  OBITOBOW  XUMHUA B
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HOBCEAHEBHOﬁ JKU3HH

ITPOBEPAEMBIE HA EI'D I10 XMW TPEBOBAHUA
K PE3YJIbTATAM OCBOEHHMA OCHOBHOU OGPA30BATE/IbHOM
ITPOT'PAMMBI CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

Koz [TpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM pe3y/IbTaTaM OCBOEHHS OCHOBHOM
TIPOBEPSIEMOT0 oOpa3oBaTe/IbHOM MPOrpaMMbI CpefiHero o01ijero obpa3oBaHus
TpeboBaHUs
1 BiagieHre cructeMoi XMMHUUeCKHUX 3HaHWUM, KOTOPasi BK/TOUaeT:
1.1 OCHOBOIIOJIATAlOIe TOHATUS (XUMUUECKWM 3/IeMeHT, aTOM, W30TOIIbI,

3/IeKTpOHHasi 00o/iouKa aToma, S-, p-, d-3/IeKTPOHHBIE OpOWTAIM aTOMOB,
OCHOBHOE€ W BO30Y)KJEHHOe COCTOSHME aTOMa, WOH, MOJIEKY/a, BaJeHTHOCTb,
3/IEKTPOOTPULIATE/ILHOCTb, CTENeHb OKHUC/IeHWs, XUMHYecKas CBsi3b (O
m-CBA3b ~ KpaTHble  CBSI3W), T'HOpUAM3alMsl  aTOMHBIX  OpOuTanew,
KpPUCTa/UTHUeCKasl pelleTka, MOJjb, MOJIAPHAas Macca, MOJSIpHbIA 00beM,
MOJISIpHasi KOHLIEHTPAL[Ms, PacTBOPbI (MCTUHHBIE, JUCIIEPCHBIE CUCTEMBI),
KPHUCTA/UIOTHAPAThI, YIJIEPOAHBbIN CKeseT, (PyHKI[MOHA/IbHAs TPYINa, pajuKal,
W30Mepbl, CTPYKTypHas (opmyna, n3omepusi (CTPYKTypHasl, reoMeTphueckKast
(uMc-, TpaHCHU30MepHsi), TOMOJIOTHUECKUH Ppsi[l, TOMOJIOTH, YIJIEBOJOPO/BI,
KUAC/IOPOJ- U a30TCojiep)Kalllieé COeAMHEeHUs, OWOJOTMYeCKd aKTHUBHbIE
BelriecTBa (yr/1eBO/ibl, XXKUPbI, O€/IKK), MOHOMEp, TTOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKY/ISIPHbIE COeIMHEHHS, KDEKUHT, PU(OPMUHT, THUITbI XUMUUYECKUX
peakiii (OKMC/IUTETbHO-BOCCTAHOBUTE/IbHBIE, 3K30- M 3HJOTEepPMHUYECKHe,
peakiu HOHHOrO OOMeHa, TOMO- M TeTepOreHHble, OOpaTUMble W
HeoOpaTUMbIE), PacTBOP, 3JIEKTPOJIUThI, HE3JIEKTPO/UTBI, 3JIEKTPOJTUTHUECKAST
JUCCOLIMALIMS,  CTeleHb  JMCCOL[UALIMM, OKUC/INTE/b, BOCCTAaHOBUTEIb,
3/IEKTPOJIN3, CKOPOCTh XUMUUECKOW pPeakiiii, XAMUUECKOe PaBHOBECHE)

1.2 TEOPUM U 3aKOHbI (TeOpUsi XMMHUUYECKOTO CTPOEHUs OpraHhuYeCKUX BelleCTB
A.M. BytnepoBa, Teopus 3/IeKTPOJUTHYECKOM Aucconmanuu, [lepuoanueckuit
3akoH [I./I. MeHjeneeBa, 3aKOH COXPaHEHUs] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMWUU, MUPOBO33pEHUYECKHe 3HaHWs, Jie)Kalljie B OCHOBe
MOHVMMaHHWsI MPUYMHHOCTU U CUCTEMHOCTU XUMUUECKUX SIBJIEHU, COBPeMeHHbIe
Mpe/iCTaB/eHUs] O CTPOEHWM BellleCTBA Ha aTOMHOM, MOJIEKY/ISIDHOM |
HaMOJIeKYJIIPHOM YPOBHSIX

1.3 MnpeAcCTaB/I€HUA O ME€XdHU3MaX XUMHWUYECKUX peaKL[Hﬁ, TEPMOJVNHAMHUYECKUX U
KHMHETHYECKHUX 3dKOHOMEPHOCTAX HX IIPOTeKdHHsA, 0 XMMHUUECKOM PaBHOBECHH,
AUCIIEPCHBIX CUCTEeMaX

1.4 taxTosIOrMUecKre CBe/leHUsI O CBOMCTBAaX, COCTaBe, MOJyYeHUH U Oe30macHOM
VCTIO/Ib30BAHMM Ba)KHEHMILIMX HEOpPraHW4eCKWX W OpraHWYecKUX BelecTB B
OBbITY U MIPAKTUYECKOH /IesiTe/IbHOCTH uesioBeKa

1.5 o0Iye HayuHble TIPUHLMIBI XUMHWUECKOrO TIPOM3BOJCTBA (Ha TipUMepe
TTPOM3BO/ICTBA CEPHOM KUC/IOThI, aMMUAaKa, MeTaHoJIa, TilepepaboTKu HedTH)
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2 CdopmMHpPOBaHHOCTb YMEHUI BbISIB/ISITh:

2.1 XapakTepHble TIPU3HAKM W B3aUMOCBSI3b M3YyUEHHBIX TMOHATHM, MNPUMEHSITh
COOTBETCTBYIOL[Me  TIOHATHS TNpA  ONWCAHUM CTPOEHHMS U  CBOMCTB
HeOpraHUuuecKrWX U OpraHu4yeCcKUX BelecTB U UX MpeBpallleHrui

2.2 B3aUMOCBSI3b XMMHUYECKUX 3HAaHWUW C TMOHSATUSIMU U TIpe[CTaBIeHUSMU APYTHUX
npeAMeTOB i Oojiee OCO3HAHHOTO TIOHUMAHUSI W OOBSICHEHWS CYI[HOCTH
MaTrepuasbHOr0 eIMHCTBA MUpa

3 CcdopMHpOBaHHOCTb YMEHHSI UCII0/1b30BaTh:

3.1 HavMEeHOBaHUSI ~ XMMHWUECKMX  COeJUHEHHWHW  MeXAYHapOJHOro  COr3a
TEeOPeTUUeCKONM W TPUK/IaJHOW XWMHH W TpPUBUA/IbHble Ha3BaHUSl BeLLECTB,
OTHOCSIIIIUXCSI K H3Y4YeHHbIM KjacCaM OpraHu4eCcKMX W HeOpraHMuYecKux
CcoeIMHEeHUM

3.2 XUMUUECKYH0 CUMBOJIMKY JJi1 COCTaB/eHUst (OpMyJl HeOpraHM4eCKUX BellecTB,
MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (pa3BepHYTBIX, COKpALlleHHbIX U CKeJeTHBIX)
(dhopMys1 OpraHUUeCcKUX BelllecTB

4 CdopmMupoBaHHOCTb YMeHHs K/1acCUULIMPOBATh:

4.1 HeopraHuyYecKre BelljeCTBa, CAMOCTOSATeIbHO BbIOMpPaTh OCHOBAHUS U KDUTEPUH
JU1s1 Knaccu(yKaly U3y4aeMbIX XUMHUUECKIX 00beKTOB

4.2 OpraHM4ecKye BeIlecTBa, CaMOCTOSITeJTbHO BLIOMpaTh OCHOBAaHWS U KPUTEPUH
JUTs KylacCU(UKALMY U3y4aeMbIX XUMHUECKHUX 00BeKTOB

4.3 M0 pa3/lWyHbIM T[pU3HaKaM (YMC/ly U COCTaBy pearupyroliuX BellecTs,
TerI0BOMY 3((eKTy peakLuy, U3SMEHEHUIO CTelleHeld OKUC/IEeHUs 3/1eMEHTOB,
00paTUMOCTH peakivy, YUaCTHIO KaTaaru3aTopa)

5 CdopmMHpPOBaHHOCTb YMEHUS XapaKTepu30BaTh 3JIEKTPOHHOE CTPOeHHe aTOMOB
(B OCHOBHOM U BO30Y)X/IEeHHOM COCTOSTHMM) U MIOHOB XUMHUECKUX 3/IeMEHTOB 1
- 4 nepuogoB Ilepuosnueckoit cucremsl [J.V. MeHzeneeBa U UX BajleHTHbIE
BO3MOJKHOCTH, HCIIOJIB3ysl TIOHATHS S-, P-, d-3/7IeKTpOHHBIe OpOUTaHy,
SHepreTUyecKre ypoBHU

6 CchopMHUPOBaHHOCTb YMeHHsI O0BSCHITH 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB
XUMAYEeCKUX 371eMeHTOB W 00pa3yemMblX UMM COeAWHEHWM TI0 TIepHoJaM |
rpyrmnam

7 CdopMHpPOBaHHOCTb YMEHUS COCTaB/ATh YPaBHEHUS] XMMHUYECKUX peaklui U
PacKpbIBaTh UX CYLHOCTD:

7.1 OKHC/IUTeIbHO-BOCCTAHOBUTE/IbHBIX ~ PEaKLUWK  TOCPEJCTBOM  COCTaB/IeHUS
3/IeKTPOHHOT0 OanaHca 3TUX peakLui

7.2 yPaBHEHHsI peakLyil pa3/IM4yHbIX THIIOB; MOJIHble U COKpallleHHble YpaBHEHUs

peakiii MOHHOTO OOMeHa, yUMTbIBas YC/OBUS, TP KOTOPBIX 3TH peakL[UH
WAYT /10 KOHLIa
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7.3

peakuui TUpO/IM3a, peakUud KomruieKcoobpa3oBaHusi (Ha TipUMepe
T'H/IPOKCOKOMITIEKCOB ITMHKA U aJTFOMUHUS)

CdopmMUupoBaHHOCTb YMeHUsI TTOITBEPXK/IaTh:

8.1

Ha KOHKDETHBIX MpUMepax XapaKTep 3aBUCHMOCTH PeaKLMOHHOW CIIOCOOHOCTH
OpraHWYecKUX COeJIMHEHUM OT KPaTHOCTH W TWUMa KOBasieHTHOW cBsizu (O~ u
T-CBA3H )| B3aMMHOIO B/IMSIHUSI aTOMOB M IPYNI aTOMOB B MOJIEKYJax, a TakKe
0T 0ocobeHHOCTel peann3aliy Pa3/IMUHbIX MeXaHW3MOB MPOTeKaHUs peaKi|ii

8.2

XapaKTepHble  XMMHYECKHe  CBOMCTBA  BeLeCTB  COOTBETCTBYHOLLUMU
9KCIepUMeHTaMU U 3alUCSIMU YPaBHEHU XUMUUECKUX peakLvi

CdopMHUpOBaHHOCTh YMEHUSI XapaKTepHU30BaTh COCTaB U Ba)KHeMllve CBONCTBA
BeIIeCTB, TIPUHA/IIEXKAIUX K OMpe/ie/IeHHbIM K/laccaM U TPYIaM CoeuHeHUN
(MpocThie BellecTBa, OKCHU[bI, TMIPOKCHABI, COJW; YTJIEBOJOPO/bI, TPOCTbIe
3Upbl, CIUPTHI, (EHOMBI, aabJAerubl, KETOHbl, KapOOHOBBIE KHUCJIOTHI,
CJIO’KHBIE 3QUPBI, )KUDPBI, YT/IeBO/bl, AMUHBI, AMUHOKHUCJIOTHI, OeJTKN)

10

CdopmMUpOBaHHOCTb YMeHUs ITPOBOJAUTH pacyeThl [0 XUMHUUYeCKUM dopMysiaM 1
yPaBHEHHUSM XUMUUECKUX peakliii C UCTI0b30BaHHeM (U3NUeCKUX BeJTUUMH:

10.1

Macchl (00beMa, KOJMUeCTBa BeIecTBa) MPOJAYKTa PEeaKI[UH, eCId OJHO W3
HCXO/IHbIX BellleCTB ZIaHO B BHJIe PacTBOpa C OMpejie/ieHHOM MacCOBOM [omei
PaCTBOPEHHOT'O BEIeCTBA WU JAAHO B U30bITKE (MMeeT MPUMeCH)

10.2

MacCOBOM WM 00beMHOM ZI0/TH, BBIX0/]a MPOAYKTA PeakLvu

10.3

TEeTIOBOTO 3 deKTa peakiiuii

10.4

00BbEeMHBIX OTHOLLIEHHWH ra30B

10.5

10 HaXO0KJeHUI0 XMMHUUeCKoi (hopMyribl BelllecTBa

11

Bnagenve cuctemon 3HaHMM O MeTOJax HAY4YHOrO [I03HAHUS SIBJIEHUM
MPUPO/IbI, UCIIOb3YEMbIX B €CTeCTBEHHbIX HayKaX U yMeHue TMPUMEeHSTb 3Th
3HAHWS TIPU IKCTIEPUMEHTAIbHOM HCC/IeIOBAaHUU BEIIeCTB U /i1 O0BbSICHEHUs
XUMUYECKUX SIBJIEHWM, WMEIIIMX MeCTO B TpUpOJe, NPAKTUYECKOH
JlesiTe/IbHOCTH uesioBeKa 1 B TIOBCEITHEBHOM »KHU3HU

12

CdopmMUpOBaHHOCTb YMeHUsI MPUMEHSITh (KCI0/Ib30BaTh) 3HAHUS O COCTaBe U
CBOMCTBAax BelLeCTB [|/Is1 9KCITIepUMEHTa/IbHOM TTPOBEPKU TUIOTe3 OTHOCUTEeTbHO
3aKOHOMEpPHOCTelH TIPOTeKaHUs XUMHUEeCKHX Ppeaki[iidi W TIPOTHO3UPOBaHUS
BO3MOJKHOCTeH HX OCYIeCTB/IeHHsI; CUCTEMHble XUMHWYeCcKue 3HaHUusl [JIs
00BSICHEHUSI U TIPOTHO3WPOBAHUS SIBJIEHUH, UMEIIUX eCTeCTBeHHOHAYUHYIO
MpUpPOAY; [Jis TIPUHATHS T'PAMOTHBIX peIlleHWM TIpob/ieM B CHUTYyalusX,
CBSI3aHHBIX C XMMHEUN

13

CchopMUpPOBaHHOCTb yMeHUsl [JIaHUPOBaTb U TPOBOJUTh XUMHWYECKUN
SKCIepyMeHT (TIoJlyyeHHWe W U3ydyeHHe CBOWCTB HeOpraHMYeCcKUX |
OpraHuYecKHX BellleCTB, KaueCTBEHHble peakl[Md YIJ/IeBOZOPOZOB pa3/IWYHbIX
KJIaCCOB U KUC/IOPOJCOAEp)KallluX OpraHvuYecKuX BellecTB, pelleHHue
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9KCIIEPUMEHTA/IbHBIX ~ 3aflad 10  paCliO3HABAHMIO  HEOPraHWYeCKHX U
OpraHUYeCKHX BeIeCcTB) C COOJIIO/IeHHeM TIpaBU/I 0Oe30TacHOro oOpalleHus C
BeljecTBAMU W j1abopaTtopHeIM  000pyzOBaHWeM; (OPMY/IUPOBaTh  IieIH
HCC/IeJOBaHMsI; TIPe/ICTAB/IATh B pa3/nuHON (opMe pe3y/bTaThl SKCIIEPUMEHTa,
aHaA/IM3UPOBATh U OL[EHHUBATh WX JOCTOBEPHOCTh

14

CdopMHUpPOBaHHOCTh  YMEeHHUsI OCYIIeCTB/SATh  LieJieHarpaB/ieHHbI  TMOWCK
XUMHUUECKOW HMH(GOpMAaIMM B pa3/IMUHBIX HCTOUHWKAX (HayuHas U y4eOHO-
Hay4yHasi JiiTepaTypa, Cpe/iCTBa MaccoBOoW uHdopmailuu, ceTb VHTepHeT U
JpyTve),  KPUTUUECKU  aHaJM3UpOBaTh  XUMUUeCKyl0  MHGbOpMaI[Hio,
riepepabaThIBaTh €e U MCI0/b30BaTh B COOTBETCTBHUHM C TTOCTAB/IEHHOW yueOHOMH
3ajiauent

15

CdopmMUpoOBaHHOCTb yMeHUsI TIPOrHO3UPOBaTh, aHAIM3WPOBAaTh U OL[€HHBAaTh
MHGOPMALIHIO C MTO3ULIHN YKOJIOTUUECKOM 6e3011acHOCTH TOC/IeICTBUI ObITOBOMH
Y TIPOM3BO/ICTBEHHON [eSTe/TbHOCTH Yel0BeKa, CBS3aHHOW C TiepepaboTKOM
BellleCTB; C)OPMUPOBAHHOCTb YMEHMI 0CO3HaBaTh OMACHOCTh BO3/EHCTBHUS Ha
JKUBbIe OpraHU3Mbl OIfpe/ie/ieHHbIX BeIecTB, TMOHHWMAasi CMBICT TIOKa3aTesis
TipeJie/IbHOM /IOMYCTUMOM KOHLIEHTPAL[UH, W TIOSCHSATh Ha TPUMepax CIoCOOBI
yMeHbIlIeHUsI W TpeZoTBpallleHHsI WX BpPeAHOr0 BO3/JEMCTBUS Ha OpraHu3M
ye/ioBeKa

INEPEYEHDb 3JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMbIX HA EI'D I1O XUMHWH

Kon

[TpoBepsieMblii 371eMeHT COJiepKaHust

1

TGOPETI/ILIGCKI/IE OCHOBBI XUMHUH

1.1

Ctpoenue BemjectBa. CoBpeMeHHass MoOZe/lb CTPOeHUs aroma. PacripejeneHuve
3/IeKTPOHOB 110 3HepreTUyeckMM ypoBHAM. Kilaccudukanys XUMAYeCKUX 371eMEeHTOB.
OcobeHHOCTH CTPOeHMsI SHEPreTUUecKuX YpOBHeW aTomoB (S-, p-, d-371eMeHTOB).
OcHoBHOe U BO30Y)X/|[eHHOe COCTOSIHUSI aTOMOB. JJIeKTPOHHAasi KOHUrypalusi aToMa.
BaneHTHBIE 3/IEKTPOHBI

1.2

[Tepyuopnueckast cucrema xuMuueckux syneMmeHTOB [I.V1. MeHnpeneeBa. dusnueckui
cmbicn Tlepuopuueckoro 3akoHa [I.M. MeHpeneeBa. IIpyuvHbI ¥ 3aKOHOMEpPHOCTU
W3MEeHEeHUsI CBOWMCTB 3/1€MEHTOB W HUX COeJUHEHWW M0 MNepuofiaM W TpYIIIaM.
3aKOHOMEPHOCTM B U3MEHEHUM CBOWMCTB TIPOCTBIX BeIIeCTB, BOJOPOAHBIX
COeIMHeHUH, BBICILIMX OKCUIOB U TUJPOKCU/IOB

1.3

BasieHTHOCTB. D/1eKTPOOTPULIATeIbHOCTL. CTereHb OKUC/IeHUS

1.4

Buapl xumuueckol cBsis3u (KOBajJieHTHasi, MOHHasl, MeTa/ylnueckas, BOAODOJHas) U
MexXaHu3Mbl ee o00pa3oBaHMs. MeXMOJIeKy/IsipHbIe B3auMOJelcTBUsl. BellecTBa
MOJIEKY/ISIPHOTO Y HEeMOJIEKY/ISIPHOTO CTpOoeHusi. TUrbl KpUCTa/LTMYeCKUX pelleToK.
3aBHCUMOCTh CBOMCTBA BeIlleCTB OT TUIA KPUCTA/I/TUUeCKON pelleTKu

1.5

Xumunueckasi peakiusi. Knaccudukanusi XMMUUYeCKUX peakliiii B HEOpraHW4ecKou u
OpraHu4ecKoM XMMHHU. 3aKOH COXPaHEHMs MacChl BellleCTB

1.6

CKOpOCTb peakijiy, ee 3aBUCHMOCTb OT pa3/IMUYHbIX (DAKTOPOB
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1.7

TertoBble 3¢ (deKTbl XMMUUYeCKUX peakiuii. TepMoXxumMUueckue ypaBHeHUS

1.8

ObparumMble peakiiu. XrMuueckoe paBHoBecHe. PaKkTOpBI, BAMSIOLIME HAa COCTOSIHHE
XyUMUueckoro pasHoBecus. [Ipunuyn Jle Ilarenbe

1.9

DJeKTposiuTHUecKas aucconyanysi. CusbHble U ¢y1abbie 371eKTpoanThl. Cpesja BOJHBIX
pacTBOpPOB BeIIECTB: KHC/as, HeUTpanbHas, MiejouHas. CTemneHb [JUCCOLMALVH.
PeakIiuy MIOHHOTO 0OMeHa

1.10

I'upponu3 coseii. VMloHHOe mpou3BesieHWe BoAbl. BopopoaHbiii mokasarenb (pH)
pacTBopa

1.11

CriocoObl BbIpa)KeHHWsI KOHIL|EHTPAL[MM DPacTBOPOB: MacCOBasi [J0Jisi PACTBOPEHHOTO
Bell|eCTBa, MOJISIpHasi KOHLIeHTpauys. HaceblilleHHble W HeHacbIlleHHble PacTBOPHI,
pacTBOpUMOCTh. Kpucrtasnioruapatsl

1.12

OKuC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIe  peaklud. [loBeseHue BelljecTB B cpefax C
pa3HbIM 3HaueHHeM pH. MeTozbl 3/1eKTpoHHOT0 HaaHca

1.13

OeKTpPo/M3 pacTBOPOB M PACI/IaBOB COJIei

OcHOBBI HEOPraHWYeCKOW XUMUU

2.1

Knaccudukauys HeopraHuueckKMx coefivHeHWM. HoMeHKaTypa HeopraHM4ecKUX
BellleCTB

2.2

XyUMHUUeCKre CBOMCTBA BaKHEWIIMX MeTas/ioB (HAaTpUM, Kanui, Kalbl[Uii, MarHUM,
aJIIOMUHUM, I1[UHK, XPOM, >Keje30, Melb) U UX coeAuHeHWi. OOIMe CriocoOs
T0JIyUeHusl MeTaJlJioB

2.3

XUMHUUeCKHe CBOMCTBA Ba)KHEUIIIMX HeMeTasyIoB (rajioreHoB, cephl, a30Ta, docdopa,
yriepojia U KpeMHUsI) U UX coefiMHeHUN (OKCHOB, KHUCIOPOJCO/eprKalliux KHCIOT,
BOJIOPOJIHBIX COeIMHEHUI )

2.4

leHeTHueckasi CBsi3b HEOPraHUUECKWX BeILeCTB, MPUHAZAJIeXALMX K pa3TuUYHbIM
KJlaccam

2.5

MAEHTI/I(I)I/IKHLH/IH HeopraHn4eCckKkux COE,E[I/IHeHI/II‘/JI. KauecTBeHHEIe peakKllih  Ha
HeopraHrnyecCKue BelleCTBd U MOHBL

OcCHOBBI OpraHUYeCcKOu XUMUU

3.1

OcCHOBHbIe TOJIOXKEHUSI TeOPUHM XMMHUYEeCKOr0 CTPOeHMs] OpraHWuYecKMX COeJMHeHUH
A.M. bByrnepoBa. Yr/iepoJHbli CKe/JeT OpraHA4Yeckol Moseky/bl. KpaTHOCTb
XUMHYeCKOi cBsiu, O- m T-CBA3U | sp-, sp’- sp-rubpuamsanuu opburaseii aToMoB
yriepofa. 3aBUCHUMOCTb CBOWCTB BelleCTB OT XMMMUECKOTO CTPOEHUs MOJIeKYII.
I"omoytoru. I"'omonornveckuit psg. Visomepus v u3omepbl

3.2

[ToHsiTHe 0 PyHKLMOHANBLHOU rpymine. OpreHTalMOHHbIe 3()(eKThl 3aMecTUTe el

3.3

[MpencraBnenne o KjaccudUKalMu OpraHWYecKWX BeljecTB. HomeHK/aTypa
OpraHMYecKWX COeJJMHEHUM (CcucTeMaThuyeckas) MW  TPUBUAJIbHbIE  Ha3BaHUs
Ba)KHEWILIMX Mpe/ICTaBUTe el K/1aCCOB OpraHUYeCcKUX Bell[eCTB

29




3.4

CBoboiHOpaMKaIbHBIA U MOHHBIN MeXaHU3Mbl peakijuu. [IoHsTHe 0 HyK/Ieoduie U
snektpoduie. [TpaBuno MapkoBHUKOBa. [TpaBuo 3aiilieBa

3.5

AnkaHbl. XUMHYeCKHe CBONCTBA a/IKaHOB: Ta/IOTeHHpOBaHUe, JAeryuJpupoBaHUe,
TepMUUECKOe pas3/ioyKeHue, KPeKWHT, h3oMepusalusi, ropeHue. [losyueHve ankaHOB.
Luknoankanbl. CrneuyuyKa CBOMCTB LIMK/I0AAKaHOB C MasbIM pa3MepoM ILMKIa.
Peakuu npucoeiMHeHYst ¥ PaJUKaJbHOTO 3aMell{eHusI

3.6

AnkeHbl. XWMWUECKHEe CBOMCTBAa: peakLuu TMpUCOe[UHeHUs (TajoreHHpoBaHUe,
TW/IpUpOBaHye, TWApPOrajloreHNpoBaHue, Tujparalysi), TOpeHMusl, OKUC/IeHUs U
rosiuMepu3alu. [IpomblIiiieHHbIe U labopaTopHbIe CIIOCOObI MOTyueHUs! aTKeHOB

3.7

AnkanveHbl. XUMHWYeECKHWe CBOMCTBA aJKaZJMeHOB: peakluu MpUCOeUHEeHUs
(ruapypoBaHMe, rajOreHUpOBaHWe), TOpeHusT M TnosvMMepusanuu. IlonyueHue
anKaZueHoB

3.8

AnkuHbl. XMWMHUUeCKHMe CBOMCTBA: peakUu TMpUCOoeJvHeHUs1 (TajloreHUpoBaHue,
TUpPUpPOBaHUe, THUZpaTallys, THAPOTrajJoreHUpoBaHue) KakK Crocob TomydyeHust
MO/IMMEPOB W JAPYTUX T0JIe3HBIX NPOAYKTOB. Peakuuu 3amenieHusi. ['opeHue
aljeTU/ieHa KaK MCTOYHMWK BBbICOKOTEMIIEPAaTypHOTO TIaMeHU [Jii CBAapKU U Pe3KU
MeTassioB. [IpumeHeHue arjeTuieHa

3.9

ApeHbl. XuMHUecKde CBOMCTBAa OeH30/1a: peakLUH 371eKTPOPUIHLHOTO 3aMelleHus,
npucoeuHeHus1 (THAPUPOBaHUe, TasloreHnpoBaHue). Peakiyst roperns. OcobeHHOCTH
XUMHUECKMX CBOMCTB Tosyosia. [lomydyeHwe Oen3osma. OcCOOEHHOCTH XMMHUYECKHX
cBoMcTB ctuposa. [Tomumepu3sarusi ctuposia. CriocoObl MOJyueHWs] U MPUMeHeHHe
apoOMaTU4ecKHX yrjeBOoZ0pOZioB

3.10

Criuptel.  IlpesenbHble  OfHOATOMHbIE  COMPThL. ~ XHWMHUYeCKWe  CBOMCTBA:
B3aMMO/IEHICTBHE C HAaTPHEM KakK CIoco0 yCTaHOBJIeHUsI Ha/IMUUsl TUPOKCOTPYIIIIBI, C
rajloreHOBO/IOPOZIAMU  KaK  Croco0  TIOMyueHWsi pacTBOPHTENeH, BHYTPU- U
MeXMOJIeKy/isipHasi Jerujparauus. Peakijusi ropeHusi. [losiyueHue 3TaHoja: peakiusi
OpoKeHUsI T/IOKO3bl, THJpaTallds STHIeHa. OTW/IEHIVIMKOAb W TJMLEepPUH Kak
ripe/iCTaBUTe/U Tpe/ie/TIbHbIX MHOIOaTOMHBIX CITMPTOB

3.11

®eHon. XuMHUueckre cBoicTBa (eHosa (peaklMM C HaTpueM, TUIPOKCUJOM HaTpus,
6pomom). TTonyueHue eHona

3.12

Anbaernabl. XyUMUUeCKWe CBOMCTBA TIpefiesibHbIX asbAeruJoB: TUAPUPOBAHUE;
KaueCTBeHHbIE PeaKluy Ha KapOOHWIBHYIO rpyminy (peakius "cepeOpsiHOro 3epkasa’,
B3auMozencTBue ¢ rugpokcuaoMm Megu (II). ITonyueHue mpefenbHBIX anbery/oB:
OKUCJ/IeHUe CIMPTOB, FMApaTalys aleTu/ieHa. ALeTOH Kak IpejCTaBUTe/lb KeTOHOB.
OcobeHHOCTH peaKL[Ul OKHC/IeHUS alleToHa

3.13

KapboHOBbIe KMCIOThL. XHWMHUECKWe CBOWCTBA Mpe/e/bHbIX  OJHOOCHOBHBIX
KapOOHOBBIX KHC/IOT. OCOOEHHOCTH XMMWYECKMX CBOMCTB MYPAaBBUHOW KHC/IOTHI.
[TosmyueHue mpezieIbHBIX OJJHOOCHOBHBIX KapOOHOBBLIX KHMCJIOT: OKHUC/EHHE ajKaHOB,
aJIKEHOB, TIEPBUYHBIX CMIMPTOB, albleru/oB. Briciive Tipe/ie/ibHbIe U HeTpeZie/bHbIe
KapOOHOBBIE KMC/IOTHI

3.14

Cnoxxsble 3¢gupbl U xupbl. Criocobbl MOMyUeHusi CJI0KHBIX 3¢upoB. OOPaTUMOCTD
peakuuy sSrepuduKaiuu. IlpumMeHeHMe CHIOXKHBIX 3(UPOB B IMUILEBOM U
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nap(roMepHOl POMBILITIEHHOCTH. 2KHPBI KaK C/I0’KHbIe 3()UpbI NTHMLIePUHA U BBICIIAX
KapOOHOBBIX KHC/IOT. XWMWUUYECKHe CBOWMCTBA >KUPOB: THPUPOBaHHe, OKHUCJIEHHE.
I'vaponus, Wiv oMblIeHHe, )KUPOB KaK CIIOCOO MPOMBIIIEHHOTO MOTyueHusi coJieit
BBICIIIMX KapOOHOBBIX KUC/OT. MBUIA Kak O/ BBICIIMX KapOOHOBBIX KUC/IOT

3.15

XuMHUUecKre CBOMCTBA TJIFOKO3bI: PeaklMd C yuyaCTHeM CTIMPTOBBIX W ajbleruJHOMN
TPYIIT ¥ MOJIOUHOKHC/I0oe OpokeHue. [IpyMeHeHHWe TJIIOKO3bI, €e 3HaueHue B
JKU3HE/IeATeTbHOCTH opraHu3sMa. ucaxapuppr: caxapo3sa, MaJibTo3a.
BoccranaBnvBarolie M HeBOCCTaHaB/MBalolUe  Audcaxapuzbel.  ['uaposus
gucaxapuzioB. Ilonmvcaxapuzbl: Kpaxmas, riavkoreH. CTpoeHHe MaKpOMOJIEKYII
KpaxMmarsa, [JIMKOTeHa U 1ie/l/1t0/103bl. Pu3nyeckre CBOMCTBA Kpaxmasa U LeJ/TH0/I03bl.
XuMHUecKrue CBOMCTBA Kpaxmasia: TH/PO/W3, KadeCTBeHHas peakLlus C HOJO0M.
XuUMHUUeCKue CBOWCTBA LIe/ITH0/IO3bl: THAPOAU3, TOMaydyeHue >S(UPOB Lie/UIH0JI03bI.
IToHsITHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIM ITIeJIK)

3.16

AMUHBI. AMHHBI KakK OpraHHYeCcKHe OCHOBAHMS: peaklMd C BOZOW, KHUCIOTaMH,
peaki[usi TopeHust. AHUIMH KaK TIpeJiCTaBUTe/b apOMaTUUeCKUX aMHUHOB. XUMHUUYeCKHe
CBOMCTBA aHW/IMHA: B3aUMOJEMCTBHE C KHC/IIOTaMU, OPOMHOH BO/IOM, OKHC/IEHHE.
[TosiyueHre  aMMHOB  aJKWJIMPOBAaHWEM  aMMMaka UM BOCCTaHOBJ/IEHHWEM
HUTPOIPOM3BOAHBIX YT/I€BO/IOPO/IOB

3.17

AMUHOKUCIOTBI W OelKd. AMHMHOKUC/IOTHI KakK aM(OTepHble OpraHuYecKue
coeuHeHus1. OCHOBHbIE aMUHOKHC/IOTHI, 0Opa3ytomye 6enku. XuMUyeCcKrue CBOMCTBa
0enKOB: TU/IPONN3, JeHaTypalys, KauecTBeHHbIe (L[BeTHbIE) Peakluy Ha Oesrku

3.18

CTpoeHue ¥ CTPYKTypa MOIMMEPOB. 3aBUCUMOCThL CBOMCTB TOJMMEPOB OT CTPOEHUS
MoJieKy/sl. OCHOBHBbIe CIOCOOBI TO/yueHUsT BBICOKOMOJIEKY/ISIPHBIX COeJUHEHUH:
peakLvy MoauMepUu3aliiy 1 NovKoHAeHcau. Knaccudukaiiys BooKoH

3.19

NpenTtudukaiys opraHMuecKUx coevHeHul. PellleHue SKcCriepuMeHTa/lbHBIX 3a/au
Ha pacrio3HaBaHWe OPraHUUeCKUX BellleCTB

3.20

leHeTHueckas CBSI3b MeXX/Yy K/laCCaMU OpraHM4eCKUX COe/JMHeHUI

XUMHUA U )KU3HDb

4.1

Xumus B MIOBCe/IHeBHOM >kn3HU. [IpaBusia 6e30macHoi paboThl C eJKUMH, TOPIOUYNMHU
Y TOKCUUHBIMU BeIlleCTBaMH, CPeZICTBAMU ObITOBOM XMUMHUH

4.2

XuMUS U 3[0pOBbe. XUMUS B MeJuLMHe. XUMHSI U CeJIbCKOe XO03SWiCTBO. XUMHS B
MPOMBILLJIEHHOCTU. XUMUSI U SHEpreTHKa: NMPUPOJHbIN U MOMYTHBIN He(TSIHOMN Trasbl,
UX COCTaB U wucrosib3oBaHue. CoctaB HedTH U ee mepepaboTka (MIPUPOAHBIE
VCTOYHUKH yT/IeBOJ0PO/IOB)

4.3

XvMHUST M SKOJIOTUS. XHUMHYeCKOe 3arpsi3HeHve OKpY)Karwolled cpeibl U ero
nocneactBusi. OxpaHa rujpocdepsl, TOUBbL, atMocdepbl, ¢Gopel U (dayHbl OT
XUMUYEeCKOTO 3arpsi3HeHus. [IpoOsiema OTXOZ0B ¥ TIOOOUHBIX  TIPO/YKTOB.
AJbTepHaTUBHbIE UCTOUHUKU SHEPrUU

4.4

Ob6ue mipeAcTaBfieHWss O TIPOMBIIUIEHHBIX Crocobax ToMyyeHHsT XUMHYeCKUX
BelleCcTB (Ha NpuMepe MPOU3BOACTBA aMMMaKa, CePHOM KUC/I0ThI). UepHas U jBeTHast
MeTtasnyprus. CTeKI0 M CWIMKAaTHas  [POMBIIUIEHHOCTb.  [IpoMbliieHHast
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OpraHrnyeckas XvuMus. Cblpbe AJIA OpFElHH‘-IECKOﬁ MPOMBIIIJIEHHOCTH

5 Turel pacueTHBIX 3a/1a4

5.1 Pacuetbl Macchl BellecTBa Wik 06beMa ra3oB 110 U3BECTHOMY KOJTMUECTBY Bell[eCTBa,
Macce Wi 00beMy OIHOTO U3 YUaCTBYIOIIMX B PEAKI[UH BeIeCTB

5.2 PacueTs! TerioBoro s dekra peakyu

5.3 PacueTbl 00beMHBIX OTHOIIIEHHH Ta30B P XUMUUECKUX PeaKLUsiX

5.4 Pacuetbl Macchl (00be€Ma, KOJIMUECTBA BeI[eCTBa) MPOJYKTOB PeaKI[H, eC/I OHO U3
BEIIIeCTB /IaHO B U30BITKE (MMEET TPUMECH)

5.5 PacueTsl MaccoBO# 1 00BEMHOM 0/TM BBIXO/IA TIPOAYKTA PEaKLMH OT TeOpeTUYeCKH
BO3MOJKHOI'O

5.6 PacueTsl Maccel (06BeMa, KOMUECTBA BelljeCTBa) MPOAYKTa Peakldd, eC/id OJHO U3
BelleCTB /IaHO B BHJle pPacTBOpa C OIpeie/leHHOM MacCOBOM [0Jlell paCTBOPEHHOI0
Bell[eCTBa

5.7 PacueTsl ¢ ucro/ib30BaHHEM TIOHATHN "MaccoBasi [josis", "MoJisipHasi KOHL[eHTpaLus'",
"pacTBOPUMOCTB"

5.8 HaxoxxzgeHrie MoeKy/nsipHOM (hOpMyJibl OPraHWYeCcKoro BelllecTBa Mo ero mia0THOCTH

N MdCCOBBIM A0JIAM 3JIEMEHTOB, BXOAALHUX B €ro COCTaB, W/IX I10 NMPOAYKTAM CrOpaHUsA
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TEMATHUYECKOE IVNTAHUPOBAHUE

10 K/IACC
HaumeHoBaHHe Ko/muecTrBo yacoB
0 OnekTpoHHbIE (HHM(PPOBHIE) 00pa3oBaTe/IbHbIE

pas3fie/ioB U TeM Konrponbneie IIpakTHyeckue

n/n Bcero pecypchl
MporpaMmsbI padoThI padoThI

Pa3pen 1.TeopeTnueckyne 0CHOBBI OPraHU4eCKON XMMHU
[IpeameT opraHuuecKoi
xumuHd. Teopusi CTpoeHUst

1.1  opraHuYeckux 3 https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
coequHeHni A. M.
byrneposa

Wtoro no paspeny 3

Pa3pgen 2.YrieBoaopoabl

2.1 Hpepenrere 2 https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
YT71eBO/IOPO/ibl — aJIKaHbI
HernpenenbHblie

2.2 | yrneBOJOpO/bI: a/IKeHBI, 6 1 https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
aJIKaJiueHbl, alKUHbI

0.3  /Apomariieckie 2 https://lesson.edu.ru/04/10https:/resh.edu.ru/subject/29/10/
YT1eBO/IOPO/IbI
[TpupojHble UCTOUHUKH

2.4  yrieBoJOpOJOB U UX 3 1 https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
niepepaboTka

Wroro no pa3speny 13

Paszpen 3.Kuciopoacoaepixaiye opranHuyecKke coeJuHeHHUs

3.1  Cnuptsl. ®eHon 3 https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

3.2 | Ampperugpl. KapboHoBbIe 7 1 https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

33




KUCA0ThL. ClI0>KHBIE
3Pk

3.3 YT1eBobl

3 1

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

Uroro nio pa3geny

13

Pa3zpen 4.A30TCoAepiKale opraHnyecKue coeJUHeHUs

AMUHBL. AMUHOKUC/IOTEL.

4.1 Bestu 3 https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

WNroro no pazpeny 3

Pa3pgen 5.BricOKOMO/IEKy/IAPHEBIE COe{MHEeHUs

5.1 IInacrmaccet. Kayuyku. 2 https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
Bonokna

WNroro no pazpeny 2

OBIIEE KOJITMYECTBO 34 )

YACOB I10 ITPOT'PAMME
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11 KJTIACC

HaumMenoBaHnue Ko/muecTBO yacos
Ne OnekTpoHHbIE (HHM(PPOBHIE) 00pa3oBaTe/IbHbIE
pa3fie/ioB U TeM Konrponbneie IIpakruueckue
n/n Bcero pecypchl
MporpaMmsbI padoThI padoThI
Pa3pen 1.TeopeTueckue 0CHOBbI XMMHUM
CtpoeHue aTOMOB.
[Teproanueckuii 3aKoH 1
1.1  Ilepuoguyeckasi cuctema 3 https://lesson.edu.ru/04/11https://resh.edu.ru/subject/29/11/
XUMUAYEeCKHUX 3/IeMEHTOB
. . MenpeneeBa
1o CTPORHHE BeILECTBa. 4 https://lesson.edu.ru/04/11https:/resh.edu.ru/subject/29/11/
MHoroob6pasue BellecTB
1.3 | Xumuueckue peakLvu 6 1 1 https://lesson.edu.ru/04/11https://resh.edu.ru/subject/29/11/
Nroro no pazpeny 13
Pa3pen 2.Heopranmuyeckas XuMus
2.1  Metanibl 6 https://lesson.edu.ru/04/11https://resh.edu.ru/subject/29/11/
2.2  Hewmetamibl 9 1 https://lesson.edu.ru/04/11https://resh.edu.ru/subject/29/11/
2.3 CB#I3b HEOPraHUYCCKUX 1 2 https://lesson.edu.ru/04/11https://resh.edu.ru/subject/29/11/
OpraHUYeCKHX BeIleCTB
WNroro no paspeny 17
Pa3pgen 3.XumMus u )KU3Hb
3.1 ‘ XVMUS Y )KU3Hb 4 ‘ https://lesson.edu.ru/04/11https://resh.edu.ru/subject/29/11/
WToro no pazgeny 4
OBLIEE KOJIMYECTBO 34 9 3
YACOB I10 ITTPOTPAMME
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KAJIEHJAPHO-TEMATHNYECKOE IVIAHUPOBAHMUE

10 K/TACC
Ne Ko/inuecTBo yacoB Mara
dnexkTpoHHbIe U(POBbIe 00pa3oBaTe/IbHbIE

n/ Tema ypoka Bcer Kontposbubl IIpakTHuecku H3Y4YeHH pecypce
n 0 e padoThI e padoThI A

[Ipegmer
1 OpraHruYeCcKor XUMUH, 1 https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/

eé BO3HUKHOBEHHe, 10/

pa3BUTHe U 3HaUEHHe

Teopusi ctpoenus

OPrarHieciux https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
2 coequHeHun A. M. 1 10/

Bytneposa, eé —

OCHOBHBIE TTOJIO’KEeHUSI

IIpencraBnenue o

K/1accupuKauum

OpraHnuecKux

BeLL[eCTB.
3 Homenknarypa 1 https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/

(cuctemaTtuueckas) u 10/

TpPUBHA/IbHbIE

Ha3BaHUs

OpraHnuecKux

BeIIeCTB

AJIKaHEL: COCTAB M https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
4 CTpO€eHue, 3 1 10/ *

TOMOJIOTHUECKUH Psifi -

Meran 1 oTan — https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
5 MpOCTeuLLIre 1 10/ y

TIpe/ICTaBUTENN -
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d/IKaHOB

AJKeHBI: COCTaB U
CTpOeHHe, CBONCTBA

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

OTWIEeH U NPONUieH —
MpocTeuIIe
Tipe/iCTaBUTeNN
aJIKeHOB

[TpakTrueckast paboTa
Ne 1. «ITonmyuenue
JTUJIEHA U U3yueHHe
€ro CBOWCTB»

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

10

11

12

13

AnkagveHsl.
byraguen-1,3 u
MeTunoyTaguen-1,3.
[Tonyuyenue
CUHTETUYeCKOI0
KayuyyKa U pe3uHbl

AJNKWHBI: COCTaB U
0COOEHHOCTH
CTpOeHHUs,
TOMOJIOTUUECKUM Psifl.
Auetnnen —
TPOCTEMNIININ
Mpe/ICTaBUTe/ b
AJIKUHOB
Brruricnenus no
YPaBHEHHIO
XUMHYEeCKOW peakiun
ApeHbl: 6eH3071 U
TO/IyoJ1. TOKCUUHOCTB
apeHoB

I'eHeTHUecKas CBSI3b

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/

37




14

yT7IeBOZ0PO/IOB,
NIPUHAAJIeXKaINX K
pas3/IMYHbIM Kjlaccam
IIpupogHsle
VICTOYHUKHU
YTJ1€BOZIOPOZIOB:
TIPUPOJHBIN ra3 u
TMOMYyTHbIe He(TsIHbIE
rasbl, HeQTh U
IIPOAYKTEI eé
repepaboTKH

—
I~

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

15

16

17

18

ITpupopnbie
HCTOUHUKH
yTJ1€BOJJOPO/IOB:
MIPUPO/IHBIN ra3 v
MONYTHbIe He(TSHbIE
rasbl, HepTb U
IIPOJAYKTEI eé
repepabOTKH

KoHTposibHast paboTta
10 pasjeny
«YTJ1IeBOOPOAbI»
IIpenensHbIe

OJHOAdTOMHEBIE CITMPThI:

MeTaHOJI U 3TaHO.
BogopoaHasi cBsi3b

MHoroaToMHbIe
CITUPTHI:
STU/IEHIJIMKOJIb U
TJIULIEPUH

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

19

deHoJI: CTpOEHUE
MOJIEKYJIbI,
dusuueckre u
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10/




XUMHWYeCKHUe CBOMCTBA,
TIpUMeHeHue

20

Anbaeruapr:
¢dopmanbaerus u
aneTtanbaeruj. AleToH

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

21

OHOOCHOBHBIE
rpe/ie/IbHbIe
KapOOHOBBIE KUC/IOTHI:
MypaBbHHas U
yKCyCHast

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

22

23

[TpakTHueckast pabora
Ne 2. «CBolicTBa
pacTBopa YKCYCHOMU
KHCJIOTBI»
CreapuHoBas U
0JIETHOBAsi KUCJIOTHI,
KaK TIpe/ICTaBUTeN
BBICIIINX KapOOHOBBIX
KUCJIOT

24

25

26

Mkl/1a Kak cou
BBICIITUX KAPOOHOBBIX
KHCJIOT, X MORolIjee
JeliCTBUe

CnoxxHble 3¢MpbI Kak
TIPOU3BO/IHBIE
KapOOHOBBIX KUCJIOT.
I'maposns C10XKHbIX
3¢upoB

JKupsl: ruiponus,
TIpUMeHeHHe,
buosoruyeckas posb
JKAPOB

39

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/




Yr/1eBoApbI: COCTaB,

KJ/laccuuKarys.
97 Bakuetliie https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
rpeJCTaBUTEH: 10/
TII0K03a, PPYKTO3a,
caxaposa
Kpaxman u 1jesurono3a
28  Kak IIpUpOjHbIe
TIO/TUMepbI
KonTponbHast paboTa
0 pa3feny
29 | «Kucymopogcogep kaliu
e opraHuyeckKue
CcoeIMHeHUS»
30 AMWHBI: METU/IAMUH U https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
aHUTMH 10/
AMMHOKHUC/IOTHI Kak
amdoTepHbIe
3 OPramuyeckue https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
COeIMHeHUs], UX 10/
OroI0oTHUecKoe
3HaueHue. [lenTuzpl
beriu Kak npupojiHeie https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
32  BBICOKOMOJIEKY/ISIPHbIE 10/
COeIMHEeHUST -
OcCHOBHBIE TIOHATUSA
gy | XUMHH https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
BBICOKOMOJIEK Y/ISIPHBIX 10/
CcoeIMHEeHUH
OCHOBHBIE METO/TbI
g4 CHHTE3A https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/

BbICOKOMOJIEKY/ISIPHBIX
CcoeITMHEeHUH.

10/
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[TnacTmaccel, Kayuyyky,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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11 KJTIACC

Ne
n/

Tema ypoka

KosmuecTBo uacoB

Bcer

KoHTpo/IbHBI

e paboTsI e paboTsI

Jara

IIpakTHyecku H3Y4YeHU

A

OnexkTpoHHbIe 1upoBbIe 00pa3oBaTe/IbHbIE
pecypcsl

XYUMUUeCKUM 3/IeMeHT.
AToM. DneKkTpoHHas
KOH(Urypaiusi aToMOB

https://lesson.edu.ru/04/11https://resh.edu.ru/subject/29
11/

[TepuonruecKuii 3aKOH U
[Tepuognueckas cucrema
XUMUUECKUX 3/1eMEHTOB
. Y. MeHnpeneeBa, ux
CBSI3b C COBPEMEeHHOM
Teopyrel CTPOeHUs!
aTOMOB

https://lesson.edu.ru/04/11https://resh.edu.ru/subject/29
11/

3aKOHOMEpPHOCTH
H3MeHeHHsI CBOMCTB
XUMHYECKUX 37IeMEHTOB
Y UX COeJMHEeHUM T10
rpyrnam v repyuojam.
3HayeHue
I1IepyuOoIMYeCcKOoro 3aKoHa
Y CUCTeMbl XUMUYeCKUX
semenTos [I.1.
MeHnpesnieeBa B pa3BUTUU
HayKH1

CtpoeHue BeljecTBa.
XuMunueckasi CBsI3b, eé
BU/IbI; MEXAHU3MbI
obpa3oBaHus
KOBaJIeHTHOM CBSI3H.
BogopoaHas cBs3b

https://lesson.edu.ru/04/11https://resh.edu.ru/subject/29
11/

https://lesson.edu.ru/04/11https://resh.edu.ru/subject/29
11/

BaneHTHOCTBD.
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OJIEKTPOOTPHULIATEIBHOCT
b. CTereHb OKHCJ/IeHHS.
BemectBa
MOJIEKY/ISIPHOTO U
HEMOJIEKY/ISIPHOTO
CTpOEeHUst

|~
—_
—_
I~

ITonsiTue 0 AUCTIEPCHBIX
cucteMax. VIcTUHHBIE U
KOJIJIOUJHBIE PACTBOPBI.
MaccoBast fos
BellleCTBa B paCcTBOpe

https://lesson.edu.ru/04/11https://resh.edu.ru/subject/29
11/

Knaccudukanys u
HOMEHKJ/IaTypa
HeopraHuyeCcKux
coeIMHEeHUH.
['eneTHueckas CBsI3b
HeopraHuuyecKux
BEILeCTB, Pa3/IMUHbIX
KJIaCCOB

Knaccudukanys
XAMHUYECKUX peakiui B
HeopraHuueckou 1
OpraHuYecKON XUMHH.
3aKOH COXpaHeHus
Macchl Bell|ecTB; 3aKOH
COXpaHeHus U
TipeBpalljeHus1 SHepruu
TIpU XUMUUECKUX
peakIusixX

https://lesson.edu.ru/04/11https://resh.edu.ru/subject/29
11/

https://lesson.edu.ru/04/11https://resh.edu.ru/subject/29
11/

10

CKOpOCTb peakLuHu.
O6paTtrMble peakIyu.
XUMHUUYeCKoe paBHOBeCcUe

[MpakTryeckas pabora No

https://lesson.edu.ru/04/11https://resh.edu.ru/subject/29
11/
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11

12

13

1. «BvsiHue pa3nuuHbIX
(hakTOpOB Ha CKOPOCTh
XUMHUYECKON peakLiuu»

OJIEKTPOJIUTUYECKast
auccoryanuys. Ionstre
0 BOZIOPOJHOM
riokasatese (pH)
pactBopa. Peakiuu
HWOHHOTO 0OMeHa.
I'maponu3 opraHu4ecKux
Y HeOpraHU4yeCcKux
BelL|eCTB

Oxuc/MresbHo-
BOCCTaHOBUTEJIbHbIE
peakiuu. [ToHsiTe 06
3/IEKTPOJIM3€e PaCI/iaBoB
Y PacTBOPOB COJIeN
KoHnTposneHast paboTta o
paszeny
«TeopeTyeckue OCHOBbI
XUMHUN»

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
4/11

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
4/11

14

15

MeTannel, ux
TI0JIOXKEeHUe B
[Teproanueckor cucreme
XUMUUECKUX 3/1eMEHTOB
. . MeHpeneeBa u
0COOEHHOCTH CTPOEHUS
aTomoB. O01ue
(ur3uueckre CBOMCTBa
MeTaJIoB

CruiaBbl MeTasIoB.

OIeKTPOXUMHUYUECKU
PSiZi HarpsDKeHUH

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
4/11

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
4/11
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MeTaJlJIOB
XUMHUYEeCKre CBOMCTBa
BKHEUIINX METaJI/IOB
(HaTpuii, Kaiuu,

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0

16 Ka/bI[1ii, MarHuM, 4/11

aTFOMUHUN) U UX

CcoeIMHEeHMI

XHMHICKHE CBOHCTBA https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
17  xpowma, ME,E[\IJ/I U UX 411

COeJMHeHUI -

XHMHIECKHE CBOHCTBA https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
18 uuHKa, Kellesa v MX 411

COeJMHeHUI -

[TpakTrueckast pabota Ne

2. "PelieHue
19 | skcnepuMeHTaNbHBIX

3a/ja4 110 TeMe

«Metamib»"

HewmeTtannbl, ux

TI0JIOXKEeHUe B

Ilepuoppieckoi cucreme https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
20 XMMHYeCKUX 371eMeHTOB 411

. . MeHpeneeBa u E—

0COOEHHOCTH CTPOEHUS

aTOMOB

dusnueckue CBOWCTBA

HeMeTaslJloB.
o1l Annorponus https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0

HeMeTaJlJioB (Ha mpruMepe 4/11

KUCJIOPO/Ia, Cephl,

docdopa u yriepoza)
2 XuMuyeckue CBOMCTBa https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0

ra/IOT€HOB, CEPLI M UX

4/11
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23

24

25

26

coeIMHEeHUH

XUMHUYeCcKre CBOKMCTBA
a3orta, ¢hocodpa 1 ux
coeIMHeHUH

XUMHUYEeCKre CBOMCTBa
yrJiepojia, KpeMHUS U UX
coeIMHEeHUH
[IpumeHeHue
BKHEUIIINX HEMeTa/lJIOB
Y UX COeJMHEeHUU

O600111eHME 1
CcHCTeMaTH3al[ysl 3HaHUM
no teMe «HeMeTanibi».
Beruuciienus no
yPaBHEHUSIM
XUMHYEeCKUX peakiuii U
TePMOXUMHYECKUe
pacyéThl

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
4/11

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
4/11

27

28

29

30

[TpakTuueckasi pabora Ne
3. «PellieHue
9KCIePUMEHTAa/IbHBIX
3a/1a4 10 Teme
"HemeTtannnl"»

KoHTposbHast paboTta o
TeMaM «MeTa/ibI» 1
«HemeTamie»

Heopranuueckue u
OpraHuyecKue KUCJIOThI.
Heopranuueckue u
OopraHuvecKue
OCHOBaHMS

AwmdoTepHbie

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
4/11

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
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HeopraHvuyeckue u
OpraHuyecKue
COeIMHeHMUSI.
I'eHeTHUecKas CBSI3b
HeopraHuyecKux 1
OpraHNuYeCcKHX BeIecTB

I
[~
—
—

31

32

Ponb xumuu B
obecrieueHUH
9KO0JIOTUYECKOH,
SHepreTUYeCKOr 1
THII[eBOM 6€301acHOCTH,
Pa3BUTHU MeULIUHbI

I[MpexcraBnenus 06
00IIMX HayUHBIX
MIPUHLIUMAX
MIPOMBIIIITIEHHOTO
TOTyYeHUsl BaKHEULLNX
BeIL[eCTB

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
4/11

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
4/11

33

34

UenoBek B MUpe BeIlleCTB
Y MaTepuasoB

XuMUS U 3[10POBbE
yesioBeKa

OBHIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34 2 3
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https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
4/11
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4/11
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