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Pabouass mnporpamMma pa3paboTaHa C y4yeToM MOJYJ/sg «YpouHas
NesiTe/TbHOCTh», onrMcaHHoOro B Paboueii iporpamme Bocriutanus MAOY COL Ne
27, v ipefriosiaraeT ciaeAyolee:

— MaKCHMa/IbHOE  WCII0JIb30BaHWE  BOCTIMTATE/IbHBIX  BO3MOKHOCTEM
cofiepKaHUsI yueOHbIX TIpegMeTOB [yl (OpMUPOBaHUS Y  OOydaroImxcs
POCCHMCKUX TPAJUI[MOHHBIX JYXOBHO-HPAaBCTBEHHbIX U  COIIMOKYJIbTYPHBIX
[[eHHOCTel, POCCUMCKOTO HMCTOPUYECKOTO CO3HAHUS Ha OCHOBE HCTOPUYECKOTO
MPOCBellleHus]; TMOoAOOp COOTBETCTBYIOLLETO COJepXKaHHsl YPOKOB, 3aJjaHUi,
BCTIOMOTaTe/IbHbIX MaTePHUA/IOB, MPOOJIEMHBIX CUTYAIUi /1S 00CYK/1€HUIA;
- BK/IIOUEHHWE yuuTe/lsIMH B paboure TporpaMMbl MO yueOHBIM TpeiMeTam,
KypcaM, MOJYJ/sSIM 1[eJIeBbIX OPHUEHTHPOB pPe3y/IbTaTOB BOCIMTAHUS, UX YYET B
OTIpe/Ie/IeHUH BOCTIMTATEe/IbHBIX 3a/lau YPOKOB, 3aHSTHH;
— BK/IIOUEHWE YUWTEeIsIMA B pabourie MpOrpaMMbl  yueOHBIX IIPEJMETOB,
KypCOB, MOJY/Jel TeMaTHKd B COOTBETCTBMM C KaJIeHJApPHbIM IUJIAHOM
BOCITUTaTeIbHOU PabOoThI;
- BbIOOD METO/[0B, METOZMK, TEXHOJIOTWMH, OKAa3bIBAIOIIUX BOCIUTATETbHOE
BO3/IefiCTBHE Ha JINYHOCTh B COOTBETCTBUU C BOCIIUTATEIbHBIM U/IEAJIOM, I1eJTbI0 U
3a/lauaMd  BOCIIATAHMS, IIeJIeBbIMA OpPHUEHTHPAaMM Ppe3y/bTaTOB BOCIHUTAHUS;
peanu3alyio MPUOPUTETA BOCTIUTAHUS B YUeOHOH /1esITe/TbHOCTH;
— TIpUBJ/ieUeHHe BHUMaHUs OOydarommMxcsi K  LIEHHOCTHOMY — acCITeKTy
M3yuaeMbIX Ha YpOKax TMpeJMEeTOB, SIBJIeHUd W COOBbITUN, WHUI[UMPOBAHUE
00CY)X/IeHUH, BBbICKA3bIBAHUM CBOEr0 MHEHHS, BbLIDAOOTKH CBOEro JTMYHOCTHOTO
OTHOIIIEHUsI K U3yYaeMbIM COOBITUSIM, SIBJIEHUSIM, JTUI[AM;
- MIpYMEeHeHHe MHTePAaKTUBHBIX (popM yueOHOM pabOThl - MHTE/IIEKTYalbHbIX,
CTUMYJIMPYIOIIMX TO3HABATe/IbHYI0 MOTHMBALIMIO, UTPOBBIX METOMMK, AMCKYCCHH,
JAIOIUX BO3MOXXHOCTh TPUOOPECTH OMBIT BeIEHUS] KOHCTPYKTUBHOTO [UAJIOra;
TPYIINOBOI pabOThl, KOTOPasi yUUT CTPOMTh OTHOILIEHHS U [IeMCTBOBATh B KOMaH/Ie,
CMOCOOCTBYET pa3BUTHIO KPUTHUECKOTO MBIILIJIEHHST;
— noOyxaeHre o00yuaroluxcst Cco0/r0jaTh HOPMBI TTOBEJIeHHs, TTpaBH/IA
00IIIeHUs] CO CBePCTHUKAMU U MeJarOrnyeCKUMU PaOOTHUKaMH, COOTBETCTBYHOIIIVE
yKnagy o0ieoOpa3oBaTelbHOM OpraHM3ald, YCTAaHOBJEHHE W TOAJEPXKKY
nobposkenarenbHOM aTMOCdeph;
— OpraHu3al[Mil0 HACTAaBHUUECTBA MOTHMBHUPOBAHHBIX W  3PY/JUPOBAHHbBIX
00yyaroIUxcst HaJl HeYyCreBaroIMMU OJHOK/IAaCCHUKAMHU, B TOM YHCJ/Ie C 0COObIMU
oOpa3oBaTe/lbHBIMA ~ [MOTPEOHOCTSIMM,  JaroIero  oOydJaroluMCsI  COI[A/IbHO
3HAUMMBIH OMBIT COTPYJHUUECTBA U B3aMHOM TIOMOIIH;
— WHULIMUPOBaHWE U  TIOAJEP)KKY  WCCIe[0BaTe/NbCKONW  eATeIbHOCTH
00yyJaroImxcsl, TVIaHUPOBaHKE U BBITTO/THEHUE WH/IVBUYaTbHBIX U
TPYIIIOBBIX TPOEKTOB BOCIIMUTATETbHOM HAIPaB/IeHHOCTH.

[Tpy TIaHUPOBAHUM COZIEPXKAHMST YPOKA YUHUTE/b YUUTHIBAET (heiepabHbIN
KaJleH/IapHBIN T/IaH BOCIUTATe/TbHOU PabOTHI.



COJEP)XAHUME YYEBHOI'O ITPEJIMETA
10 KJTIACC
OPI'’AHNYECKASA XUMUA

TeopeTrnuecke 0CHOBbI OPraHUYeCKON XMMHU

[IpesmMeT opraHMyeckol XMMHUW: eé BOSHUKHOBEHUe, Pa3BUTHE W 3HAUYeHHe B NOJIyYeHNUN
HOBBIX BellleCTB U MaTepuasioB. Teopusi CTpOeHUsI OpraHuuecKux coefiHeHuit A. M. ByT/iepoBa,
eé OCHOBHble TMooKeHUs1. CTPYKTypHble (OpMy/bl OpraHMuecKux BellecTB. ['omosorus,
r3oMepust. XMMUYecKasi CBsi3b B OpraHMUeCcKUX COeJUHeHUsIX — OJUHapHbIe U KpaTHbIe CBSI3U.

[lpencraBneHre o0  KjJacCU(UKALMM —~ OpraHMYecKWx  BelecTB. HomeHksatypa
OpraHUYecKUX COeJWHEHHWM (cUcCTemMaTUuecKas)) W TpUBHa/lbHble Ha3BaHUS Ba)KHEMIINX
rpe/icTaBrTesIel K/1aCCOB OPraHNYeCcKuX BelleCTB.

OKCIlepuMeHTa/IbHble MeTO/Ibl U3yueHus BellleCTB U UX MpeBpallleHri: 03HaKOMJIeHHe C
oOpasljaMy OpraHM4YeCKHUX BelLecTB U MaTepuajaMd Ha MX OCHOBe, MOJIeTMPOBaHUE MOJIEKYT
OpraHWYeCcKUX BellecTB, HabrofieHWe W OMuMcaHWe JAeMOHCTPALIMOHHBIX —OIBITOB  T10
TMpeBpAIlleHHI0 OPraHNUeCKUX BeleCTB IPYU HarpeBaHWH (T/1aBjieHue, 00yT/IMBaHUe U TOPEHHe).

YriaeBsogoponbl

AnKaHbl: COCTaB U CTPOeHHe, FOMOJIOTUUeCKUW psf. MertaH M 3TaH — MpocCTediIMe
Tpe/iCTaBUTEe/Id ajlKaHOB: (U3MUecKWe U XUMUUecKHhe CBOMCTBAa (peakUud 3aMeleHus U
ropeHus1), HaxOX/leHre B IPUpoJie, MoyueHue U IpUMeHeHue.

AJKeHBbI: COCTaB U CTPOeHUe, TOMOJIOTUYECKU psifl. DTU/IEH Y MPOIMWIeH — MPOoCTenIIe
TpeJiCTaBUTeNd alKeHOB: (U3UUYecKe M XWMHUYeCKWe CBOMCTBA (peakluM TWJpHUPOBaHUS,
rajloreHMpOoBaHusl, TU/ipaTali, OKUC/IeHUs U MOIMMepUu3aLiin), NojlyueHre U NpuMeHeHue.

Ankaguensl: Oytaguen-1,3 u metunOyraguen-1,3: cTpoeHUe, BaKHEHIIINe XUMUUECKHEe
cBo¥CTBa (peakiusi moauMepur3auuu). IlomyueHre CHHTETUUECKOTO KayyyKa U Pe3UHbI.

AJIKMHBI: COCTaB ¥ OCOOEHHOCTH CTDOEHHs], TOMOJIOTUYECKWUH psif. ALeTH/IeH —
MPOCTEeNIINI TIpeJiCTaBUTe/b aIKUHOB: COCTaB, CTpoeHue, (r3nueckrie U XUMUUYeCKre CBOMCTBa
(peakuyy rMIpUpOBaHUs, raloreHUpOBaHUsl, rMpaTaliuy, TOpeHUs), oJlyueHre U IpuMeHeHue.

Apenbl. beH3on: cocrtaB, cTpoeHue, (u3NuecKre U XHMMHUYECKHe CBOMCTBa (peakuuu
rajJloreHupoBaHrsl U HUTPOBaHWA), MOAyYeHWe W TpuUMeHeHue. T0/y0/. COCTaB, CTPOEHHE,
QuzYecKre u XHMHYECKHE CBOHCTBA (PEAKLJHH ra/I0r€HHPOBAHHS H HUTPOBAHHA), MO/TyYEeHHEe H
npumeHeHre. 'TOKCMUHOCTb — apeHOoB. ['eHeTWueckass CBS3b MeXJAy YI/IeBOJOpPOJaMHy,
TIPUHA/IIEXKAIMMU K Pa3/IMYHbIM K/laCCaM.

[IpuposHble UCTOYHUKM YI/IeBOAOPOZOB. [IpUpo/HbIi ra3 U MonyTHble HeTSAHbIE rasbl.
Hedpts u eé mnpoucxoxgenne. Criocobbl rmepepaboTku He(dTH: TeperoHka, KpeKWHT
(TepMHUYECKUA, KaTaTIUTUUeCKUit), nupou3. [IpoaykTel nepepaboTku HedTH, UX TIpUMeHeHUe B
TIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yro/b U MPOYKThI ero repepadoTKy.

OKCIlepuMeHTa/IbHble MeTO/Ibl U3yueHUs BellleCTB U MX IMpeBpalljeHri: 03HaKOMJIeHHe C
oOpa3iiaMu 11acTMacc, KayuykKoB U pe3uHbl, KoyuteKiuu «HedTb» U «YT0onb», MOieTMpOBaH1e
MOJIEKYJT YTJIEBOJOPOJIOB W TasjloreHONpPOU3BOAHBIX, TPOBe/leHre TPaKTUueckon paboThI:
ToJiyyeHre 3TU/IeHa U u3yuyeHue ero CBOMCTB.

PacuétHbie 3amaun.

BbIunc/ieHUsl 10 ypaBHEHWI0 XUMWUECKOW peakluu (Macchl, 00bEMa, KOJHUYeCTBa
MCXO/IHOTO Bell[eCTBa WJIM TPOAYKTa peaklUyd IO H3BeCTHbIM Macce, 00bEMY, KOIMUECTBY
O/IHOTO U3 UCXO/IHBIX BeleCTB U/IU MPOAYKTOB PeaKLvn).

Kucnopopcoaepxaijue opranuueckue coeuHeHUs

[TpenenbHble OAHOATOMHbIE CIMPThHL. MeTaHO/J W 3TaHO/: CTpOeHHe, (u3nyeckue U
XMMHUYeCKHe CBOWCTBa (peakLMM C aKTHBHBIMU MeTa/ljlaMM, rajoreHOBOJOpOJaMu, TOpeHUe),
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nipuMeHeHre. BoZopo/iHble CBSI3M MeXXAy MOJIeKy/jlaMu CIIUPTOB. [leiicTBYe MeTaHOoJIa U 3TaHoJIa
Ha OpraHu3M ueyioBeKa.

MHoOroaTtoMHble CHUPTHL. OTWIEHIVIMKOAb W T[JIMLEPUH: CTpoeHue, ¢u3nueckue u
XUMUYEeCKHe CBOMCTBa (B3auMO/eCTBYe CO 11leJIOYHBIMU MeTa/lJlaMy, KaueCTBeHHasi peakijusi Ha
MHOT0aTOMHbIe CIHPTHI). [lelicTBMe Ha OpraHuW3M uejoBeka. [IpuMeHeHue TrullepvHa U
3TUJIEHTTIUKOJISL.

deHON: CTpOeHWE MOJIeKy/bl, (U3MUecKMe M XUMUUeCcKhe CBOWMCTBA. TOKCHMYHOCThb
¢enona. IlpumeHenuve ¢eHona.

Anbperuabl U KeroHsl. Dopmanbaeruj, aueTanbleryuji: CTpoeHue, (QU3nyeckue u
XUMUAYEeCKHe CBOMCTBa (peakLid OKHC/EHHWs W BOCCTaHOBJIEHHUs, KauyeCTBEHHble peaKLiH),
TM0JlyuyeHre U pUMeHeHHe.

OZHOOCHOBHBIE TIpe/ie/ibHble KapOOHOBbIE KUCIOTHl. MypaBbHHAsI M YKCyCHasi KUC/IOTBI:
cTpoeHue, pu3nyeckre M XMMHUUYeCKHe CBOMCTBA (CBOMCTBa, 001I[1e i K/1acca KUC/IOT, Peakius
TepudUKalvM), TosyueHWe W TpuMeHeHWe. CTeapuHOBasi M OJIeMHOBasi KHUCJIOTHI Kak
TIpe/ICTaBUTE/M BBICIIMX KapOOHOBBIX KHUCJIOT. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT,
HX MOIOLL[ee [1eliCTBUe.

Cnoxxsble 3(¢UpbI KaK MPOU3BOHbIE KADOOHOBBIX KUC/IOT. ['MAPON3 CJIOKHBIX 3(HPOB.
JKupsl. I'ugponus xxupos. [IpyMeHeHKe )XUpoB. bruosoruyeckas posib KUPOB.

YrneBoabl: coCcTaB, KnacCU(UKaLus yrieBofoB (MOHO-, U- U MoyrMcaxapuabl). ['roko3a
— TIPOCTEeMIIINI MOHOCaxapu/: 0COOEHHOCTH CTPOEHHsI MOJIEKYJIbl, (prU3ndYecKrue U XUMHUUECKHe
cBolicTBa (B3auMmogericTtBue c rtuzapokcugom Menu(Il), okucieHre amMMHayHbIM PAacTBOPOM
okcuga cepebpa(l), BoccraHoBieHWe, OpokeHWe TJIFOKO3bl), HaxOXKIeHuWe B TIPUPOJE,
nipuMeHeHue, Orosoruueckasi posib. @orocuHTe3. PpyKTo3a Kak M30Mep TJIFOKO3bI.

Kpaxman u uentono3a Kak NpuUpoHble nouMepbl. CTpoeHHe Kpaxmasa U 1ieJiTH0JI03bl.
dusnyeckre U XMMUUeCKHe CBOMCTBA Kpaxmasa (TUpo/n3, KaueCTBeHHasl peakijusi C UOJ0M).

OKcrepuMeHTalbHble MeTO/lbl M3yueHMs BelLeCTB M MX IpeBpallleHuil: NpoBejeHue,
HaOJIIOZleHe Y OTHMCaHWe JAeMOHCTPALIMOHHBIX OTBITOB: TOPeHWe CIUPTOB, KaueCTBEeHHbIe
peaklid O/JHOATOMHBIX CITUPTOB (OKHC/eHWe 3TaHosia okcuzioM wmenu(1l)), MHOroaTomMHbIX
CrUpTOB (B3auMo/lelicTBUe TJvilepuHa C ruapokcuaoMm Meau(Il)), ambgernzoB (OKuc/ieHHe
aMMMauyHbIM pactBopoM okcuza cepebpa(l) u ruzpokcugom wmeau(Il), B3aumopeilicTBue
KpaxMasa C WOZOM), TIpOBeZleHHe TIPaKTUYeCKOM paboThl: CBOWCTBA pacTBOpa YKCYCHOMU
KHC/IOTBI.

PacuétHble 3aaun.

BbluvcieHusi Mo ypaBHEHMIO XUMMUeCKOW peakimu (maccel, 00BEMa, KosMyecTBa
HCXO/IHOTO BeIeCTBa WM TMPOJYKTa Peaki[UM 10 WU3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJTHOT'O M3 UCXO/IHBIX Bel|eCTB WX MPO/IyKTOB PeaKLvK).

A30TCoiepskaliye opraHuueckre CoeJMHeHusl.

AMUHOKUCIOTBl Kak amdQoTepHble OpraHuueckde coefuHeHus. Pusuueckue U
XUMHYEeCKWe CBOWCTBAa AaMHMHOKMC/IOT (Ha mnpuMepe IJIMLMHA). buosornueckoe 3HaueHue
aMUHOKHUCIIOT. [TenTugpl.

Benky Kak mpUpoJHble BHICOKOMOJIEKY/ISIDHbIE coefuHeHUs. [lepBrUuHasi, BTOpUUHasi U
TpPeTUYHasi CTPyKTypa OenkoB. XHWMHUYecKHe CBOWCTBa OenKOB: TU/JPOJW3, [eHaTypaLus,
KaueCTBEeHHbBIE PeaKI[Uu Ha Oe/Ku.

OKcriepuMeHTalbHbIe MeTO/ibl U3yueHUsl BeleCTB W WX TpeBpallleHuii: Hab/o/eHre U
OMMCaHWe JeMOHCTPALIMOHHBIX OIBITOB: JeHaTyparus Oe/lKOB TIPW HarpeBaHWU, LIBETHBIE
peakiuu O6eJTKOB.

BbicoOKOMOJIeKY/ISIpPHbIE COeJUHeHH s

OcCHOBHBIE TIOHSTHS XMMHHM BBICOKOMOJIEKY/ISIDHBIX COeAWHEHUI: MOHOMep, TOJUMep,
CTPYKTypHOE 3BeHO, CTelleHb TMOJIMMepu3aliuk, CpefHsisi MoJsekyJ/sipHas Macca. OcCHOBHbIe
METO/Ibl CHHTe3a BbICOKOMOJIEKY/ISIPHBIX COeIMHEeHUM — MoJIMMepr3aLysi U TTOJTMKOH/eHCaL[usl.
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OKCIlepuMeHTa/IbHble MeTO/Ibl U3yUeHus BellecTB U UX MpeBpallleHri: 03HaKOMJIeHHe C
o0pa3iiaMy PUPO/IHBIX ¥ UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAy4yKOB.

MexripeiMeTHbIe CBS3U.

Peanu3anusi mexxnpeJMeTHbIX CBsi3el MPU M3yueHUM OopraHuyeckon xumuu B 10 kiacce
OCYILIeCTB/ISIETCSI Uepe3 HCIO/b30BaHHWEe KaK OOI[UX eCTeCTBeHHO-HAayUHbIX TIOHSITUM, TaK U
TIOHSATHH, ABJISIOIINXCS CUCTEMHBIMU /151 OTJ|e/TbHBIX TTPeIMETOB eCTeCTBeHHO-HAYUHOTr0 LJUKJIa.

OO61e ecTeCTBeHHO-HayuHble TIOHATHS: siBJieHWe, HayuyHbIN (haKT, TUIOTe3a, 3aKOH,
TEOpWsl, aHalu3, CHHTe3, KlacCUpUKaIUs, TMepUOJUYHOCTb, HaO/MoJeHne, HW3MepeHue,
9KCIIepYMeHT, MO/le/IMpOBaHue.

®du3nKa: MaTepusi, SHepPrusi, Macca, aToM, D3/eKTPOH, MOJeKy/a, 3SHepreTUuecKuil
yYPOBeHb, BellleCTBO, Tel0, 00bEM, arperaTHOe COCTOsIHUE BelleCTBa, (pr3nueckue BeJUUMHBI U
eIMHHULIbI UX U3MepeHHs.

Buosorusi: Ketka, opraHu3mM, 6uocdepa, oOMeH BelllecTB B opraHusmMe, (hOTOCHHTE3,
OM0JIOTHYeCKY aKTUBHBIE BelljecTBa (0e/Ku, yrieBoAbl, )KUPbI, (hepMEHTHI).

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

TexHonorus: muleBble TPOAYKTbl, OCHOBBI paLMOHAJLHOTO IIMTAHUS, MOIOLUe
Cpe/CTBa, JIeKapCTBeHHble W KOCMeTHUeCKHWe Iiperaparbl, MaTepuasibl M3 MCKYCCTBEHHBIX U
CHHTETUYEeCKUX BOJIOKOH.

11 K/TIACC
OBLIAA 1 HEOPT'TAHNYECKASA XUMUSA

TeopeTrnuecKue 0CHOBbI XUMHH

XyUMUueckuii 31emMeHT. AToM. SApo aroma, H30TOMBI. OJIEKTPOHHAs 000JI0UKa.
OHepreTHyecKue YPOBHH, MOAYPOBHU. ATOMHbBIE OpOUTaIH, S-, p-, d- 3/emMeHTbl. OCOOEHHOCTH
pacripe/ie/ieHUs1 JIeKTPOHOB 110 OpOWTa/siM B aTOMaX 3/IeMEHTOB TIePBBbIX UETHIPEX TepHO/IOB.
O/eKTpOoHHasi KOH(UTypaLusi aTOMOB.

[Mepuoguueckuii 3akoH u Ileproaunueckas cucreMa XUMUUeCcKux 3iemeHToB [I. W.
MengeneeBa. CBsi3b MepUOAMYECKOTO 3aKoHa M [lepuoindueckod CHUCTeMbl XUMWYECKHUX
snemeHToB [I. 1. MeHzeneeBa ¢ COBPeMEHHOUW Teopuell CTPOEHHsI aTOMOB. 3aKOHOMEPHOCTH
M3MeHeHHsl CBONCTB XMMHUECKUX 37IeMeHTOB U 00pa3yeMbIX UMU MPOCTBIX U CJIO’KHBIX BeleCTB
T10 TpyMIaM ¥ nepuojam. 3HaueHre MepruoiMuecKoro 3akOHa B pa3BUTHUUM HayKHU.

CrtpoeHue BellecTBa. XUMHYecKasi CBs3b. BHJbl XUMHUUECKOW CBsi3U (KOBaJieHTHas
HeTo/IsipHasi Y TOJIspHasi, WOHHAsl, MeTajyinueckasi). MexaHu3Mbl 00pa3oBaHUsI KOBaJleHTHOU
XUMUYECKOH CBsI3U (0OOMEHHBIM M JOHOPHO-aKLIeNTOPHbIN). BogopogHasi CBsi3b. BaneHTHOCTb.
OJIEKTPOOTpHLIaTeIbHOCTE. CTerneHb OKuc/aeHvs. VIOHbl: KaTUOHBI Y aHUOHBI.

BeiiectBa M0JIeKyJ/IIPHOTO ¥ HEMOJIEKYJISIPHOIO CTPOeHMsI. 3aKOH IOCTOSIHCTBA COCTaBa
BellleCTBa. TUMbl KPUCTA/UVIMUECKUX PEIIETOK. 3aBUCMMOCTh CBOMCTBA BeLECTB OT THIIA
KPUCTA/IJTMUeCKOU PeIlIETKHU.

[TonsiTe 0 AUcCHepcHbIX crcTeMax. VICTHHHBIE Y KO/UIOMJHBIE pacTBOPbL. MaccoBast 1o/
Bell[eCTBa B pacTBOpe.

Knaccudukaiyuss HeopraHuueckux coefuHeHud. HoMeHK/1aTypa HeOpraHUUeCKHUX
BellleCTB. ['eHeTMyecKasi CBSI3b HEOPraHWYeCKWX BeLLeCTB, TMPUHAJIeXALIUX K Pa3/IMuHbIM
KJlacCaM.

XumMmuueckasi peakiusi. Knaccudwukaiivs XUMHUYeCKUX peakLiMii B HeOpraHhueckou |
OpraHWYecKOr XUMHM. 3aKOH COXPaHeHHs MacChl BeLeCTB, 3aKOH COXPaHEHWs U TMpeBpalleHust
SHEpPruu Mpyu XUMUUYECKHUX PeakLusiX.



CKOpOCTb peakijuM, eé 3aBUCHMMOCTh OT pa3/WyHbIX (hakTopoB. OOpaTHUMble peakLUu.
XvMuueckoe paBHOBecre. (DaKTOpbI, BAMSIOLIME HAa COCTOSIHME XUMHWYECKOTO DaBHOBECHSL.
[Tpunuwmmn Jle [Mlaresnbe.

OnekTposMTHYecKas guccouyarnus. CuibHble U cs1abble 371eKTpoauThl. Cpefia BOJHBIX
PacTBOPOB BelLeCTB: KWC/asi, HeUTpasibHasi, 1e/I0uHasl.

OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIE PEAKLIUU.

OKCIlepuMeHTa/IbHble MeTO/Ibl M3yUeHHUs BelleCTB M WX MpeBpallleHHi: [JeMOHCTpaLUs
tabmur «[lepuognueckas crcrema XuMuueckux 3iemeHTOB []. V1. MeHzeneeBa», u3yuyeHue
Mojiesieli  KPUCTa/JTMUeCKUX peléToK, Hab/rofieHne UM OIMUCaHWe JeMOHCTPALMOHHBIX U
71ab0paTOPHBIX OMBITOB (pa3/io’keHWe TIepOKCHAa BOZOPOZAa B TIPUCYTCTBUHM KaTalnd3aTopa,
ornpejie/ieHe CpeJbl paCTBOPOB BellleCTB C TMOMOILLBI0 YHHBEPCaJbHOTO MHAUKATOPA, peakLyu
HMOHHOTO OOMeHa), TpoBe/ileHHe TMPAKTUYeCKOW paboThl «BrusHWe pa3MMuHbIX (AaKTOPOB Ha
CKOPOCTh XUMUUECKOU peakLiumn».

PacuéTtHblie 3a7aum.

Pacuétbl Mo ypaBHEHUSIM XWMWUUYECKUX peaklui, B TOM UHC/Ie TepMOXUMUUecKHe
PacyéThbl, paCUéThI C UCIOJIb30BaHUEM TTOHSTUST «MaCcCOBasi 1011 BeI|eCTBa».

Heopranunueckass xumus

Hemertannel. ITlonoxeHnue HemetasioB B Ilepuoauueckoil cucTeMe XUMHYECKUX
snemenToB [I. V. MeHzeneeBa ¥ OCOOEHHOCTH CTPOEHHMS aTOMOB. Du3HUecKWe CBOMCTBa
HeMeTasyIoB. AJIJIOTPOITUSI HeMeTaslIoB (Ha pyuMepe KUC/Iopo/ia, cepbl, hocdopa v yriepoza).

XyUMHUUeCcKre CBOMCTBA Ba)KHEMIIIMX HeMeTasyiIoB (TajloreHoB, cephbl, a3ora, docdopa,
yrjiepo/ia U KpeMHUs1) U UX COeIMHeHUM (OKCU0B, KUCIOPOACOAEePIKal[UX KUCJIOT, BOAOPOAHbBIX
coeIMHeHUH ).

[IpyMeHeHVe Ba)KHEUILIMX HEMETA/JIOB U UX COeJUHeHHUH.

Metannbl. [TonoxkeHnue MetannoB B Ilepuorueckoii cricTeMe XUMUUeCKUX 3/1eMeHTOB /1.
1. MengeneeBa. OcoOeHHOCTH CTPOEHUs 3/€KTPOHHBIX 000/104eK aToMOB MeTanioB. O6mue
¢usnueckre cBolictBa MeTaioB. CrijiaBbl MeTa/uIOB. DJIEKTPOXUMUUECKUM psiJi HarpsKeHUH
MeTasjioB.

XUMHUUeCKHe CBOMCTBA BaKHEWIIMX MeTas/ioB (HaTpui, KalauM, Ka/bLiMM, MarHuw,
a/TFOMUHUM, LIMHK, XPOM, Ke/e30, Me/ib) U UX COeJJUHEeHUM.

OO61me criocoObI TTOTyueHHsI MeTa/lIoB. [IpuMeHeHHe MeTaslIoB B ObITY U TEXHUKE.

OKcrnepUMeHTa/lbHble METO/Ibl W3yueHHWs BelleCTB M WX TMpeBpallleHul: H3yueHue
KOJUTeKI[uM «MeTa/uyibl U CIUIaBbl», 00paslioB HEMeTa/lJioB, pelleHWe 3SKCIepUMeHTaTbHbBIX
3ajlau, HaO/MIOJeHWe W OMNKMCaHWe JeMOHCTPAIlMOHHBIX W J1aDOpaTOPHBIX  OILITOB
(B3auMogielicTBHe THUAPOKCH/A aTlOMUHUSI C PAaCTBOPAMU KUC/IOT M Iije/ioueld, KaueCTBEHHbIe
peakiLiuM Ha KaTUOHbI MeTaslJIOB).

PacuétHble 3asaun.

PacuéTbl Macchl BelljecTBa WM 00BEMa Ta30B MO U3BECTHOMY KOJMUECTBY BeIleCTBa,
Macce Wid 00bEMY O/IHOTO M3 yUYaCTBYIOIIMX B PEAKI[UM BEI|eCTB, pPacuéThl MacChl (00BEMa,
KOJTMYeCTBa BelleCTBa) MPOJyKTOB Peakliy, eC/I OJJHO U3 Bell[eCTB UMeeT IPHUMeCH.

XuMHA U )KU3Hb

Pomb xumuu B obecrieueHHWM 9SKOJOTMUECKOW, SHEPreTHUecKoid U  THIIeBOM
0e30macHOCTH, pa3BUTHM MeJUIWHBI. [IOHSTHE O HAayuHBIX METOZAX II03HAHUS BEIeCTB U
XUMHUYECKUX pPeakLvi.

IpencraBnenyss 06 OOUUX HAYYHbIX TIPUHIWIIAX TPOMBIIUIEHHOTO —ITOTyYeHUsT
Ba)KHEMILIMX BeILleCTB.

YesoBeK B MHpe BeIeCTB W MaTepuajoB: BaKHEUIMe CTPOWTebHble MaTepualibl,
KOHCTPYKL[MOHHbIEe MaTepuasibl, KpPackd, CTeK/0, KepaMuKa, MaTepuasbl [Jisl 3/1eKTPOHUKH,
HaHOMaTepHaJibl, OPraHuUYeCKre ¥ MUHepasbHble y100peHusl.



X¥WMUS U 37[0pOBbe 4YesiOBeKa: IpaBW/a MCII0/b30BaHUs JIeKApCTBEHHbBIX IIperaparos,
rpaBusia 6€30MacHOT0 UCTO/Ib30BaHUS MPerapaToB ObLITOBOM XUMHUU B ITOBCETHEBHOM >KU3HHU.

MexripeiMeTHbIE CBS3U.

Peanu3aiusi Me>XIIpeIMeTHBIX CBsi3el TTPU U3yUeHUH 00Iel U HeopraHMueCKol XUMHU B
11 knacce ocylecTB/sieTCs Yepe3 UCI0/Ib30BaHUe Kak OOIIMX ecTeCTBeHHO-HAayUHbBIX TTOHSTHH,
TaK U MOHATUM, SBSIOLIUXCS CUCTEMHBIMU [/l OTAE/IbHBIX MPeJMeTOB eCTeCTBEHHO-HayYHOro
L[MKJIA.

OO1Me ecTeCcTBeHHO-HayuHble TIOHSITHS: HAyYHbIM (akT, TMIOTe3a, 3aKOH, TeOopus,
aHa/mM3,  CHWHTe3,  KjaaccuduKaiusi,  MepUOAUYHOCTh,  HaO/ojeHWe,  SKCIepUMEHT,
MO/le/IMpOBaHye, u3MepeHue, siBJIeHHe.

dusrkKa: marepusi, SHeprusi, Macca, aTOM, 3JIeKTPOH, MPOTOH, HEMTPOH, WOH, W30TOIl,
PaZMOaKTHBHOCTh, MOJIEKYJa, SHEpreTHUecKuil YpOBeHb, BEIeCTBO, Teno, 00BEM, arperaTHoe
COCTOSTHUME BellleCTBa, (u3nuecKre BeTMUMHbI U eIMHULIbI UX U3MepeHUs], CKOPOCTb.

Buonorus: Kimetka, opraHu3sM, 3KOcHcTeMa, Ouocdepa, Makpo- UM MHKDPO3IEMEHTH,
BUTaMUHBI, 00MeH Bell|eCTB B OpraHu3Me.

I'eorpacuisi: MyUHepasibl, TOPHbIE TIOPO/IbI, TI0/Ie3HbIe UCKOTIaeMble, TOT/IUBO, PECYPChI.

TexHosorus:  X¥MHUUYeCKasi  TMPOMBILUIEHHOCTb,  MeTaJ/ulyprus,  IPOU3BOJCTBO
CTPOUTETbHBIX MaTepuasos, CebCKOXO035ICTBEHHOE TPOM3BO/ICTBO, TNulLLeBas
TIPOMBILLIZIEHHOCTh, (papMal|eBTHUecKasi TMPOMBIIUIEHHOCTb, TIPOM3BOJCTBO KOCMETHUECKUX
rperiapaTroB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX MaTepUasioB, 3JIEKTPOHHAs IIPOMBILIIEHHOCTb,
HaHOTEeXHOJIOTHH.



IVIAHVPYEMBIE PE3YJIbTATHI OCBOEHVSI YUEBHOW ITPOT' PAMMBI
«XVIMUSI» (BA30BBII1 YPOBHD)
HA YPOBHE CPEJHET'O OBIIET'O OBPA30BAHUS

JIMHHOCTHBIE PE3YJ/IbTATbBI

@®I'OC COO ycraHaBnuBaeT TpebOBaHUS K pe3y/bTaTaM OCBOEHUs OO0YUarOIIMMUCS
rporpaMm cpefHero obiero obpa3oBaHusl (JIMUHOCTHBIM, MeTArpeJAMeTHbIM U TIPeAMEeTHBIM).
HayuyHo-MeTO[MUeCKOi OCHOBOHM /i pa3pabOTKU TUIAHUPYeMbIX pe3y/bTaTOB OCBOEHHS
MpOrpaMM CpeZiHero o0iriero 0Opa3oBaHUs SB/SIETCS CUCTEMHO-esITeTbHOCTHBIN TTOAX0[.

B cooTBeTCTBUM C CUCTEMHO-/eATeNbHOCTHBIM MOAXOAOM B CTPYKTYpe JIMUHOCTHBIX
pe3y/IbTaTOB OCBOEHHUsI TpefMeTa «XWMHs» Ha YpPOBHe cpegHero obimiero o6pa3oBaHUs
Bbl/le/IeHbl C/IeyIOI1e COCTaBISIoLIHe:

0CO3HaHWEe O0YYAIIUMHUCS POCCHUMCKON TPa)KAaHCKOW HAEHTHUHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOTIpe/ie/IeHUIo;

Ha/IM4yrie MOTHBAI[UM K 00yUeHHIo;

1jeJIeHaripaB/eHHOe pa3BUTHe BHYTPEHHUX YOeXKIeHW TMUYHOCTH Ha OCHOBE K/TFOUEBBIX
LIEHHOCTEeH U UCTOPUUECKUX TPAJULINK 0a30BOM HayKU XMUMUHU,;

TOTOBHOCTb M CIIOCOOHOCTb 00YyUaroIMXCsi PYKOBO/JCTBOBAaTbCSI B CBOEU JesTebHOCTU
LIeHHOCTHO-CMBIC/IOBBIMM ~ YCTAHOBKAMM, TNPUCYLIMMH LIeJIOCTHOM CUCTEMe XUMHUUYeCKOIo
obpa3oBaHus;

Ha/lMuMe TPaBOCO3HAHUS JKOJIOTMYECKOW KyJbTYphl M CIIOCOOHOCTH CTaBUTh LeJM U
CTPOUTb >KU3HEHHbIE MJ/IaHbl.

JINUHOCTHBIE pe3y/ibTaThl OCBOEHUS TipeaMeTa «XUMHs» [OCTUTalOTCA B €IUHCTBE
yueOHOM U BOCIUTATeNbHOW /IeATEJILHOCTH B COOTBETCTBUM C T'yMaHUCTUUECKUMH,
COLIMOKY/IbTYPHBIMM, ~JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMU M HJeajlaMuM  POCCUMCKOTO
rpaXJaHCKOro oO0IecTBa, TPUHSATHIMH B OOIIeCTBE HOPMaMW U TIpaBUJIaMH TIOBeJeHMS,
CTMOCOOCTBYIOIIMMU TIPOLIeCCaM CaMOTIO3HAHMsI, CAMOPa3BUTUsI U HPABCTBEHHOTO CTAaHOBJIEHUSI
JTMYHOCTH 00YYaroIInXCsl.

JINUHOCTHBIE pe3y/bTaThl OCBOEHUs TIpeMeTa « XHUMHUs» OTPaXkatoT CPOPMUPOBAHHOCTh
OTbITa TI03HABATe/TbHOM U TIPAKTUUYECKOW JesTe/lbHOCTH O0ydarommxcsl [0 peanv3alyu
TIPUHSTHIX B 0011[eCTBe [IeHHOCTeH, B TOM UHCJie B YaCTH:

1) rpa)KJaHCKOr0 BOCITUTAHUS:

0CO3HaHUs 00YYaOLIMMUCS CBOMX KOHCTUTYLIMOHHBIX TIPaB U 00s13aHHOCTEH, YBa)KeHHUSI
K 3aKOHY Y MPaBOMOPSAKY;

Mpe/CTaB/eHUs O COL[MaJbHBIX HOPMaxX M TpaBU/aX MEX/IWYHOCTHBIX OTHOILIEHUU B
KOJUIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU ZeATeTbHOCTH TIPH CO3/IaHUU Y4eOHBIX TIPOEKTOB,
pellleHny yueOHBIX U TT03HaBaTe/IbHBIX 3a/1ay, BBIMOJTHEHUM XUMUUECKUX KCIIEPUMEHTOB;

CTIOCOOHOCTH TIOHMMAaTh W TIPUHUMATh MOTHBBLI, HaMepeHWs], JIOTUKY U apryMeHTbI
JPYTUX TIPU aHa/TU3€e Pa3/TMUHbIX BUJIOB YUeOHOH [1esiTe/TbHOCTH;

2) NaTPUOTUYECKOT0 BOCITUTAHMS:

L[EHHOCTHOTO OTHOIIIeHUss K WCTOPUYECKOMY K HayuyHOMY Hac/e[ul0 OTeueCTBeHHOMU
XUMWH;

YBa)KE€HHsI K TIPOIIeCCy TBOPUECTBA B 00JIaCTW TEOPHUH W TPAKTHUYECKOTO MPUMEHEHUs
XUMUH, OCO3HAHHUSI TOTO, UTO ZOCTWI)KEHWs] HayKH eCTb pe3y/bTaT [JIUTeNbHbIX HabIr/IeHui,
KPOMOT/IMBBIX 3KCTIepPUMEeHTa/IbHbIX TTIOUCKOB, TMOCTOSTHHOTO TPY/ja YUEHbBIX U MPAKTUKOB;

VMHTepeca W TI03HaBaTe/JbHbIX MOTHBOB B TMIOJIyYeHUH U TIOC/eAYIOLIEM aHaau3e
vH(OopMaLUHY 0 MepeioBbIX AOCTHXKEHUSIX COBPeMeHHOW 0TeueCTBeHHOW XUMUY;

3) AYXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:
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HPABCTBEHHOT'O CO3HAHUs, STUUECKOT0 TIOBe/IeHMSsT;

CITOCOOHOCTH  OL|eHWBaTh CUTYal[iM, CBsi3aHHble C XUMWUYECKUMH SIBJIEHUSIMH, U
TIPUHUMATb OCO3HaHHbIe pellleHUs], OPUEeHTHPYSChb Ha MOpaJbHO-HPAaBCTBEHHbIe HOPMBI U
LeHHOCTU;

TOTOBHOCTH OLIeHHWBaTh CBOE TIOBeJleHWe U TIOCTYNKH CBOMX TOBapHIled C TO3ULUH
HPABCTBEHHbIX 1 MIPaBOBbIX HOPM U OCO3HaHUe MOC/IeJCTBUM 3TUX MOCTYIIKOB;

4) ¢hopMupoBaHUs KYy/JIbTYPbI 3/J0POBbSI:

TOHMMaHMsI I[IeHHOCTeH 370poBOro W Oe3omacHoro obpas3a >KU3HU, HE0OXOAUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBeHHOMY (hr3UuecKoMy U TICUXUUECKOMY 3/I10POBbIO;

co0Ostro/IeHHst TIpaBW/I 0e30TacHOTO OOpallleHusl C BelecTBaMU B OBITY, TIOBCEAHEBHOM
YKU3HU U B TPY/IOBOH /IesTeIbHOCTH;

TIOHUMAaHUs L[eHHOCTH TpPaBWI WHIVBUIYAJbHOTO U KOJUIEKTMBHOTO 0e30macHOro
TIOBeJIeHUsI B CUTYALUsIX, YTPOKAIOLUX 3/J0POBBIO U XKU3HU JTHO/IeH;

OCO3HaHWs TOC/eCTBUN M HENpPUSTUS BPeJHBIX TPUBBIUEK (yrOTpeOsIeHHs aaKorois,
HapKOTHKOB, KypeHUs);

5) TPy/10BOr0 BOCIIMTaHUS:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B yueOHO-MCC/IeoBaTe/IbCKOW  esTeTbHOCTH,
0011]eCTBEHHO I10JIe3HOM, TBOPUECKOH U IPYTUX BUAAX JeSTeTbHOCTH;

yCTAaHOBKM Ha aKTHUBHOE ydYacTHe B pelleHWM TPaKTUYeCKUX 3ajau COLMaIbHOM
HanpaB/eHHOCTH (B paMKaX CBOEro Kjacca, LIKOJIb);

WHTepeca K MpPaKTUUeCKOMY W3y4eHHIO Mpodeccuii pa3MuHOro pojia, B TOM UHC/e Ha
OCHOBe TNpUMeHeHHUs MpeJMeTHbIX 3HaHUW 10 XUMUHY;

yBa)KeHUsI K TPYAY, JIIOJSM TPyZa U pe3yJsibTaTaM TPY/I0BOH /IeATeIbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BbLIOOPY WH/AWBUYaTbHOM TpPAeKTOPUM 0Opa30BaHMs,
Oyayieli mpodeccuy U peanu3aliii COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YYETOM JIMUHOCTHBIX
WHTEpeCcoB, CII0COOHOCTel K XUMUH, UHTePeCcOB U MOTpebHOCTel 0011[ecTBa;

6) 3K0/I0rHYecKoro BOCUTAHHA:

9KOJIOTUYECKH 11e71ec000pa3HOro OTHOIIEHHS K TIPUPO/ie, KaK UCTOUHHKY CYIIIeCTBOBAHUS
>KU3HU Ha 3eMmJie;

TIOHUMaHUs T7100a/IbHOTO XapakTepa KOJI0TUYeCKUX MpobieM, BIUSHUS SKOHOMUYECKUX
TPOLIECCOB Ha COCTOSTHHE TIPUPOJHOM U COL[MATbHOM Cpe/ibl;

0CO3HaHUs HeOOXOMMOCTH MCTIO/Ib30BaHMS IOCTH)KEHUH XUMUM /IS PeLlieHUsT BOIIPOCOB
PaLMOHAIBFHOTO TIPUPO/IOTIOIb30BaHUS;

aKTUBHOTO HeTpUSTHsl AeHCTBUM, MPUHOCAIIMX BpeJ, OKpY»Karollleil IPUPOJHOI cpefe,
yYMeHHsI TIPOTHO3UPOBaTh HeO/IaronpusiTHbie SKOJIOTHYeCKUe TOC/Ie[CTBUS MpeATPUHAMAaeMbIX
JleMICTBUM U Npe/IoTBPALLaTh UX;

Ha/IMuMsi Pa3BUTOTO 3KOJOTMYECKOTO MBbIILIEHNs], JKOJOTMUECKOW KyJIbTYphl, OIbITa
JlesITeTbHOCTU  9KOJIOTUYEeCKOM  HarpaB/IeHHOCTH, YMeHHsi DPYKOBOJICTBOBaTbCSI WMH B
M03HaBaTe/IbHOM, KOMMYHUKAaTUBHOMN U COI[MA/TBHOMN TIPAaKTHKE, CIIOCOOHOCTU Y YMEHUST aKTUBHO
TIPOTUBOCTOSITh UJIe0/IOTUN XeMOpoOouu;

7) e HHOCTH Hay4YHOr0 IMO3HAHMA:

c(OpMUPOBAHHOCTH MHPOBO33pEeHHUs], COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U 0011[eCTBEHHOU TIPAaKTHKY;

MOHMMaHUs CrelUPUKN XUMHUM KaK HaykKW, OCO3HaHWs eé posid B (OPMHPOBAHWU
Pal[OHATTBHOTO HAYYHOTO MBIIIUIEHUS, CO3/JaHUH 11eJIOCTHOTO TPe/ICTaB/IeHUsI 00 OKpY KarolemM
MHUpe KaK O eJWHCTBe TIPUPOJbl U YesioBeKa, B TMO3HAHUW TPUPOJHBIX 3aKOHOMEpPHOCTel U
peltieHny Ipob/ieM cCoXpaHeHUsI TPUPOHOTO PaBHOBECHS;

ybexx1HHOCT B 0Cc000M 3HAUMMOCTH XUMHU /Il COBPEMEHHOM LIMBWIM3alMU: B eé
T'YMaHUCTUYECKON HArpaB/JeHHOCTH U BaXHOW pPOJIM B CO3/laHUM HOBOW 0a3bl MaTepuasbHOU
KYJIbTYPBI, pellleHuH r106anbHbIX MP0o6/ieM YCTOMUMBOrO pa3BUTUS Ue/loBeuecTBa — ChIPbeBOM,
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SHEepPreTUUeCKOM, THMIIeBONM UM IKOJIOTHUeCKOW 0e30MacHOCTH, B Pa3BUTUM MeAULIUHBI,
obecrieueHUH YCIOBUM YCITEIITHOTO TPY/la U 3KOJIOTMUeCKH KOM(OPTHOM >KU3HU KaXKJJOr0 ujieHa
ob11iecTBa;

€CTeCTBeHHO-HayYHOW TpPaMOTHOCTU: TIOHUMaHUSI CyIIHOCTU MeETO/IOB T[103HaHUS,
WCTIO/Tb3YeMbIX B eCTeCTBEHHBIX HayKaX, ClIOCOOHOCTH UCITI0/Ib30BaTh TOJyyaeMble 3HaHUS /ISt
aHa/M3a U OOBSICHEHUs SIBJIEHWM OKPY’KaroIlero MUpa W TIPOMCXOJMAIIUX B HEM W3MEHEeHWH,
yMeHHUs1 fiesiaTb 000CHOBaHHbIE 3aK/TFOUeHHsI Ha OCHOBe HayUHbIX (DAKTOB ¥ UMEIOIINXCS JaHHBIX
C 11eJIbIO TIO/TyYeHUsI JOCTOBEPHBIX BHIBO/IOB,;

CIIOCOOHOCTH  CAMOCTOSITE/IbHO ~MCII0/Ib30BaTh XWMHUECKHEe 3HaHUSl [Jii  peLleHUs
1po0JieM B peaibHbIX KU3HEHHbIX CUTYaIUsIX;

WHTepeca K MO03HAHUIO U UCCIIe[J0BaTeIbCKOM /1esiTe/IbHOCTH;

TOTOBHOCTA WM CIIOCOOHOCTH K HeIpephIBHOMY 00pa30BaHMI0 M CamMO00pa30BaHMIO, K
aKTUBHOMY TIOJIyUeHHIO HOBBIX 3HAaHUW TI0 XWMHU B COOTBETCTBUU C >KU3HEHHBIMHU
NoTpebHOCTAMY;

WHTepeca K OCOOEHHOCTSM TpyJa B pas3IuuHbix cdepax mpodeccuoHaTbHON

JlesATe/IbHOCTH.
METAIIPEJMETHBIE PE3YJ/IbTATDI

MertaripegMeTHbIe pe3y/bTaThl OCBOEHWs y4eOHOro mnpeaMeTa «XWMHsS» Ha YPOBHE
cpezHero o61iero o6pa3oBaHuUsl BK/ITIOUYAOT:

3HauMMble 7151 (POPMUPOBAHUSI MHUPOBO33DEHUS] O0YUarOIIUXCS MeXAUCIUIUTHHAPHBIE
(MeXrnpeMeTHbBIE) 00ITIleHayUHbIe TIOHSATHS, OTPa’KalolIKe 1[eJI0CTHOCTb HayYHOM KapTUHBI MUpa
U crieiudUKy MeTO/|0B TT03HAHUSI, UCIIO/b3yeMbIX B €CTeCTBEHHbIX HayKax (MaTepusi, BelllecTBO,
SHeprusi, siBjieHue, TPOLeCC, CHCTeMa, Hay4HbIi (aKT, TIPUHLIWII, TUIMOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TeopHs, UCC/ieloBaHNe, HaOMo1eHre, U3MepeHue, SKCTIepUMEHT U JIpyTure);

yHUBepCa/bHble  yueOHble  ZelicTBUSI  (TI03HaBaTe/lbHble,  KOMMYHHWKATHBHBIE,
peryJisiTuBHbIE), oOecrieunBaroiie  (HOpMUpOBaHWE (DYHKLUMOHAIBHOM T'DaMOTHOCTH W
COLIMA/IbHOM KOMITeTEHIIMY 00yYaroIInuXCs;

CIOCOOHOCTh  OOyYaromIMXCs  WCIOJB30BaTh  OCBOEHHBIE  MEXAUCLUTUIMHAPHEIE,
MHUPOBO33pDEHUECKWEe 3HAHWsS W YHUBEpCa/bHble yueOHble [JeHCTBUS B TI03HABAaTe/JbHOM U
COLIMa/IbHOM TpaKTHKe.

MertanpeMeTHble pe3y/bTaThl OTPa)KalOT OBJaZieHWe YHUBepCaJbHbIMU yueOHBIMU
ro3HaBaTeIbHbIMU, KOMMYHUKATHBHBIMU U PETY/ISTUBHBIMU JeCTBUSMHU.

OBJ/1aieHe YHUBEPCA/TbHBIMH YUeOHBIMH MO3HABAaTe/IbHBIMH A€ CTBUSAMM:

1) 6a3oBble JI0rMYeCKUe JeHCTBHA:

CaMOCTOSITe/TIbHO ()OPMY/IMPOBaTh W aKTya/M3UPOBaTh Tpo0JieMy, BCECTODOHHE eé
paccMaTpuBaTh;

orpefiesisiTh 1LieJU JesiTe/IbHOCTU, 3aZlaBasi TapaMeTpbl M KPUTEPUM WX AOCTHXKEHUS,
COOTHOCHUTD pe3y/IbTaThl AeSTeTbHOCTH C TIOCTaB/IeHHBIMU 1[e/ISIMU;

WCII0/Ib30BaTh TIPU OCBOEHUM 3HAHWM TMPHUEMBI JIOTUUYECKOTO MBIIIJIEHUS] — BBIJENSTh
XapakTepHble TIPU3HAKM TIOHSATUM W yCTaHaB/IMBaTb WX B3aUMOCBS3b, HCII0/Ib30BaTh
COOTBETCTBYIOIIIME TIOHSTHUS J/Isi 0ObSICHEHUsI OT/Ie/TbHBIX (PaKTOB U sIBJIEHUH;

BbIOMPAaTh OCHOBaHWS U KDUTEPUM /I KIaCCU(UKAIMA BeIeCTB U XUMUUYECKHX
peakiui;

yCTaHaB/IMBaTh IPUUMHHO-C/Ie/[CTBEHHbIE CBSA3U MEX/Yy M3yyaeMbIMU SIBJIEHUSIMU;

CTPOUTHL JIOTUUECKHEe PACCyKJeHus1 (MHAYKTHUBHbIE, [JeAyKTUBHbIe, TI0 aHAJIOTHH),
BbISIB/ISITh 3aKOHOMEPHOCTH U TIPOTHMBOpPEUMsi B pacCMaTpHBaeMbIX SIBJIeHUsX, (hOpMY/IMPOBATh
BBIBO/IbI U 3aK/TFOUEHHST;

MPUMEHSITh B TIpOLiecce MO3HaHUsl, UCI0/b3yeMble B XMMUM CHUMBOJIMUeCKHe (3HaKOBbIE)
Mo/ieJii, peoOpa3oBbIBaTh MOZe/bHbIE Mpe/ICTaB/IeHus] — XMMUUeCKH 3HaK (CUMBOJT) 31eMeHTa,
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xUMuyeckass ¢Gopmysa, ypaBHeHHMe XUMHUeCKOM peakluM — TIpU pelleHud yueOHbIX
T03HaBaTe/IbHbIX U TMPAKTUUeCKUX 3ajiau, TIPUMeHSITb Ha3BaHHble MOJe/bHble Mpe/iCTaB/eHus
[/l BBISIBJIEHUS] XapaKTePHBIX NTPU3HAKOB M3yUaeMbIX BeIlleCTB U XUMUUECKHUX peaKLUu.

2) 0a3oBbIe MCC/IeI0BATE/ILCKHE JeHCTBHA:

BJIa/leTb OCHOBaMH METO/I0B HAyYHOI'O TTI03HAHUSI BEILleCTB U XMMHUYECKUX peakLuii;

dbopMynvpoBaTh 1ieid W 3a/laud  MCC/Ie[IOBAHUsS], WCIIO/Ib30BaTh [IOCTaB/leHHbIE U
CaMoCTOSITe/IbHO C(OPMYy/IMPOBaHHbIE BOIMIPOCHI B KaueCTBe MHCTPYMEHTa IMO3HaHUSl U OCHOBbI
I71s1 pOPMUPOBaHUS TUTIOTe3bI TI0 POBEpPKe MPaBU/IbLHOCTU BbICKAa3bIBAEMBIX CYKeHU;

B/Ia/leTb HaBbIKAMM CaMOCTOSITE/IbHOTO T[JIAaHUPOBaHUSI U TIPOBeJEHUsS yueHUYeCKUX
9KCTIEPUMEHTOB, COBEPIIIEHCTBOBAThL YMeHHUsT HaO/FOaTh 3a XOZ0M IIpoIiecca, CaMOCTOSITe/TbHO
TIPOTHO3UPOBAaTh €ro pe3y/abTaT, (OpPMynIMpoBaTh 0000I[eHUss ¥ BbIBOJbl OTHOCHUTE/IEHO
JIOCTOBEPHOCTH pe3y/IbTaTOB MCC/Ie[JOBaHUS, COCTAB/ISATH 000OCHOBAHHBINA OTYET O TIPO/Ie/TAHHOM
pabore;

npuo0OpeTaTh OMBIT YUYEHUUECKOW WCC/Ie/[0OBAaTeIbCKOW UM TIPOEKTHOM JIeATebHOCTH,
TIPOSIB/IATE  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTe/TbHOMY TIOMCKY METOJIOB pelleHus
MpaKTUUYeCKUX 3a/jau, TPUMEeHEHHI0 Pa3/IMUHbIX MeTO/J0B IMO3HAHUSI.

3) pa6oTa c uadopmaruei:

OpUEHTUPOBATbCS B pa3lMUHbIX HCTOYHMKAXx HWHMOpMalmu (Hay4yHO-TIOMYy/IsipHast
UTepatypa XWMHYeCKOTO COZiep>KaHUsi, CIpaBOYHble TI0CO0OMs, pecypchl HTepHeTa),
aHa/IM3UpOBaTh HWHGOPMALIMI0 pa3/MuHbIX BUAOB W (OpPM TIpeJCTaB/ieHHs], KPUTHUYECKU
OLIeHUBAaTh eé JOCTOBEPHOCTb U HETIPOTUBOPEUUBOCTD;

(dbopMyIMpoBaTh 3arMpockl M TPUMEHSITb pa3/IMuHble METOABI TMPU TOHCKe U O0TOope
uHbopMaLyY, HeoOXOAUMOM J1sl BBIMTOTHEHUS YUeOHBIX 3a/jau OTpe/[e/IEHHOT0 THIIa;

rpyuoOpeTaTh OIBLIT UCI0/Ib30BaHUs WH(GOPMALMOHHO-KOMMYHUKAaTUBHBIX TeXHOJIOTHUHN U
Pa3/IMUHBIX TTIOUCKOBBIX CHUCTEM;

CaMOCTOSITE/TbHO BBIOMPATh ONTUMa/bHYIO (hOpMY MpeCTaB/IeH|s UHPOPMaLUHU (CXeMBI,
rpaduKy, [UarpaMMbl, TabUILIBI, PUCYHKHU U JPYTHE);

WCI0/Ib30BaTh HayuHbIA SI3bIK B KauecTBe CpeJCTBA IpU paboTe C XUMHUYECKOU
vH(popMalveli: TPUMEHSATb MeXrpeAMeTHble (du3vuecKkrue M MaTeMaTHyeckue) 3HakKu U
CUMBOJIbI, (hOpMyJibl, aOOpeBHUaTyPbl, HOMEHK/IATYPY;

WCTI0/Ih30BaTh U NPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKHEe CPe/ICTBA HATJISI[HOCTH.

OBajileHNe YHHBEPCA/TbHBIMH KOMMYHHUKATUBHBIMH /I€HCTBUSIMU:

3a/laBaTh BOTIPOCHI TI0 CYIIIECTBY 00CY»X/1aeMOi TeMbl B XO7ie [[hajiora W/Wian JAUCKYCCHH,
BbICKa3biBaTh UJeH, (OpPMY/IHMPOBaTh CBOW TPEAJIOKEHHS OTHOCHUTETbHO  BBITIOJIHEHUS
TIpe/II0YKeHHOM 3a/jauy;

BBICTYTIaTh C TIpe3eHTallell pe3y/bTaTOB MO3HABATeTHLHOU MAeSTe/TbHOCTH, TOTyYeHHbIX
CaMOCTOSITE/IbBHO WM COBMECTHO CO CBEPCTHMKAMU TIPU  BbITIOJIHEHUM XUMUUECKOTO
JKCIePUMeHTa, TIPaKTHUUeCKod paboThl MO HCC/IeJOBAaHUIO CBOMCTB HW3y4YaeMbIX BeIll[eCTB,
peanmm3aliyd yueOHOTO TIpoeKTa W (OPMY/MPOBaTh BBLIBOJBI IO pe3y/bTaTaM TPOBeEHHBIX
WCC/IeJOBAaHUM Ty TEM COTJIaCOBAHUSI TTO3ULIMHN B X0Zie 00CyAeHHsl 1 0OMeHa MHeHUSIMH.

OBnajeHye yHHBepPCa/JIbHBIMH Pery/isiTUBHbIMU A€ CTBUAMMH:

CaMOCTOSITe/TbHO TJIAHUPOBATh M OCYIECTB/ISITh CBOIO TTO3HABATE/bHYIO eSITe/TbHOCTD,
orpezienisist €€ TIeJTM U 3a/jaud, KOHTPOJIMPOBATh W 10 Mepe HeoOXOAMMOCTH KOPPEKTHPOBATh
Tipe/ijlaraeMblid arOPUTM JIeMCTBUNM TIPU BBLITIOJTHEHUM y4eOHBIX U HCCe0oBaTe/IbCKUX 3afiad,
BbIOMpaTh Hanbosee 3(hHeKTUBHBIN CITOCOO WX pelleHus ¢ YUETOM IO/TyUeHHUs] HOBBIX 3HAHUW O
BeIIleCTBaX U XUMHUUECKUX PeaKI[usiX;

OCYIIIeCTB/ISITh CAaMOKOHTPOJIb CBOeH JesiTe/IbHOCTM Ha OCHOBe camoaHanau3a |
CaMOOLIeHKH.

IMPEAMETHBIE PE3YJIBTATHI
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10 K/TACC

[IpenMeTHBIe pe3y/ibTaThl 0CBOeHHUsI Kypca «OpraHudeckasi XUMUs» OTPakatoT:

c(hOpMUPOBAHHOCTb TIPe/ICTAB/IEHUM O XUMHYECKOM COCTaBJISIOIIEeN ecTeCcTBeHHO-
HayuyHOM KapTWHBI MHUPA, POJIM XUMWUU B TIO3HAaHWUW SIBJIEHUM TIPUPObI, B (OPMUPOBAHUHU
MBIIJIEHUS] U KYJbTyphbl JINYHOCTH, €8 (PYHKI[MOHAJLHOW TPAMOTHOCTH, HEOOXOAWMOM st
pellleHHsT TIPaKTHYeCKUX 3a7au U IKOJOTMUeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/10pPOBBIO Y TIPUPOJIHOM Cpejie;

B/lafleHe CHUCTeMOW XWMWYEeCKWX 3HaHWM, KOTopas BK/IIOUaeT: OCHOBOIIOJAraroiiye
TIOHATHUS (XUMUUECKUH 37IeMeHT, aToM, 3/IeKTPOHHasi 000/10UKa aToMa, MOJIeKyJa, BaJleHTHOCTb,
3/IeKTPOOTPULIATeTIbHOCTh, XHWMHYecKasi CBsi3b, CTPYKTypHas Qopmyna (pa3BépHyTasi U
COKpall[éHHasi), MOJIb, MOJIIpHasi Macca, MOJSPHbIM  00BEM, YIJIEDOAHBIA  CKeJlerT,
(yHKI[MOHA/bHAsL TPYIITa, pajuKasa, W30MepHs, W30Mepbl, TOMOJIOTUUeCKUN psifi, TOMOJIOTH,
YIJIeBOZIOPOAbI, KUC/IOPOJ, M a30TCOo/ieprKalljue coeJuHeHUsi, MOHOMeD, MOIUMep, CTPYKTYpHOe
3BeHO, BLICOKOMOJIEKY/ISIPHBIE COeIMHEHNs); TeOPHH 1 3aKOHBI (TeopHsi CTPOeHUsI OpraHuueCcKux
BeljectB A. M. byT/iepoBa, 3aKOH COXpaHeHHMsI MacChbl BelleCTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMUHW; MHPOBO33peHUeCKUe 3HaHWs, Jie)kalllie B OCHOBe MMOHWMaHUs
TIPUUMHHOCTHA U CUCTEMHOCTH XMMUUECKUX SIBJIeHWH, (PaKTO/IOTHYecKre CBeJleHUs] O CBOMCTBAX,
COCTaBe, MoJTyueHUH ¥ 6€30MacHOM UCTOIb30BaHUH Ba’KHEHMIIIUX OPraHUUYeCKHX BeI|eCTB B ObITY
Y IPaKTUUEeCKOM /lesTelTlbHOCTH UeioBeKa;

chOpMHPOBAaHHOCTh YMEHUH BBISIB/IATH XapaKTepHble TIPU3HAKU TTOHITUM, yCTaHABIUBaTh
VX B3aMMOCBSI3b, MCT0/Ib30BaTh COOTBETCTBYIOLLME TIOHSATHS [PU OMMCAHUM COCTaBa, CTPOEHHs U
TipeBpall[eH|I OpraHuyecKuX CoelMHeHnH;

chOpMHPOBAHHOCTh YMEHUI HCII0/Ib30BaTh XMMHUYECKYH) CHMBOJIMKY [Jil COCTaBIeHUs
MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIlléHHO) (OpMy/T OpraHUuecKrUx BelecTB
Y ypaBHEHUM XMMHUUYECKUX peaklvid, U3roTaB/lIMBaTh MOJENW MOJeKYyJl OpraHM4YeCKUX BellecTB
JJTST WJUTFOCTPAL[UM UX XUMHAYECKOTO U TIPOCTPAHCTBEHHOTO CTPOeHMS;

chOpMHPOBAaHHOCThL ~ yYMEHWUW  yCTaHaBAMBaTb  TIPUHAJJIE)KHOCTb  M3yUEHHBIX
OpraHMuYeCKUX BeIIeCTB 10 UX COCTaBy W CTPOEHHUI0 K OTpeAe/iéHHOMY KJacCy/Tpyrire
COeJMHeHUI (yrneBomopo/pl, KUCJIOPOJ, u asoTcojeprKaliye coeuHeHUs,
BBICOKOMOJIEKY/ISIPHbIE COe/ITMHEHUs), laBaTh UM Ha3BaHUs 10 CUCTeMaTH4YeCKol HOMEeHK/IaType
(IUPAC), a Takke TIpUBOAWTH TPUBHAIbHbIE Ha3BaHHUSI OT/E/NbHBIX OpraHUYeCKUX BellleCTB
(3THNeH, TpOMWIeH, alleTW/eH, STUIeHIIMKOIb, TJulepuH, GeHosn, dopmanbaeris,
aleTanbJeru/i, MypaBbrHasi KHUCJ/IOTa, YKCyCHasi KWC/I0Ta, OJIeMHOBasi KWUC/IO0Ta, CTeapuHOBast
KWC/OTa, TJIF0K03a, (PpYyKTO3a, Kpaxmas, Lie/I/IF0/103a, IIALUH);

chOpMHPOBAHHOCTL YMEHUsI OMpejieNisiTh BUJbI XUMUUECKOW CBSI3M B OpraHWYecKuX
coeuHeHUSX (OlMHAPHbIE U KpaTHbBIE);

chOpMHPOBAaHHOCTh YMEHUSI TIPUMEHSITb TI0JIOKEHUSI TeOPUM CTPOEHUs] OpraHUuueCcKux
BeriectB A. M. ByTnepoBa st 06bsiCHEHHSI 3aBUCMMOCTH CBOMCTB BeI[eCTB OT UX COCTaBa U
CTPOEHMUSI; 3aKOH COXPaHeHUsl MacChl BellleCTB;

chOpMHPOBAaHHOCTh YMEHHWM XapaKTepu30BaTh COCTaB, CTpOeHHWe, (u3nueckKre U
XUMUUECKUe CBOMCTBA TUITUYHBIX TIPe/iCTaBuTe/Iel pa3IMUHbIX KJIaCCOB OpraHMUeCKUX BellecTB
(MeTaH, 3TaH, JTHW/eH, TIPOIUJIEH, aljeTwieH, OyrtaaueH-1,3, meTwi0Oytaguen-1,3, OGeH3o07,
MeTaHOJI, 3TaHOJI, STU/IEeHIJIUKO/b, TJIMLePUH, (eHOJ, aljeTaab/eru/l, MypaBbUHasi U YKCyCHast
KUCJIOTHI, TJIFOKO3a, Kpaxmas, IIeJIlFo/io3a, aMUHOYKCYCHasi KHCJ/IOTa), WJ/UTFOCTPUPOBATh
reHeTUUeCKyr0 CBsI3b MeXXJy HUMU yPaBHEHUSIMA COOTBETCTBYIOIIMX XUMUUECKHUX peakUuid C
HCTI0/Tb30BaHNEM CTPYKTYPHBIX (DOPMYJT;
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c(OpMHPOBAHHOCTb YMEHUSI XapaKTepu30BaTb HCTOUHUKU YT/I€BOJOPOJHOIO ChIPbs
(HedTb, TIPUPOAHBINA Ta3, yrojb), CHOCOOBI WX TepepaboTKM U TPAKTUYeCKOe TpUMeHeHHe
TIPOJYKTOB T1epepaboTKY;

chOpMHPOBAaHHOCTh YMEHWM TPOBOJAUTH BBIUKC/IEHUS M0 XUMHUUYECKUM YpaBHEHUSIM
(mMaccel, 00bEMa, KOMMUECTBA MCXOJHOTO BelllecTBa WIM TPOJAYKTa peakUyd T0 W3BeCTHBIM
Macce, 00bEMY, KOJTMUECTBY OJHOTO U3 UCXOJHBIX BEIeCTB UM TIPOJYKTOB PeaKL[1h);

chOpMHUPOBAaHHOCTh YMEHWM B/aJIeTh CHCTEMOM 3HAaHWH 00 OCHOBHBIX MeTO/Ax
Hayu4HOTO T03HaHUsl, UCTIOb3yeMbIX B XMUMHUU TNPY U3yUeHHH BeIleCTB U XUMUUeCKUX SIBJIeHUM
(HabmogeHre, wu3MepeHWe, JKCTIEDUMEHT, MOJeIMpPOBaHKe), UCIOIb30BaTh CUCTeMHbIe
XUMUUeCKUe 3HaHUS [IJIs TIPUHSATUS pellleHU B KOHKPeTHBIX >KU3HEHHbIX CUTYalIUsIX, CBSI3aHHBIX
C BellleCTBaMH U UX NIPUMeHeHHeM;

c(hOpMHPOBAHHOCTb YMEHHUM COOJIIO/IaTh TTPaBU/Ia TI0JIb30BAHUS XUMHUUECKOU TIOCYI0U U
nabopaTopHbIM 000pyIOBaHKEM, a TaKXKe TIpaBU/ia oOpallleHus C Bell[eCTBaMH B COOTBETCTBUH C
WHCTPYKIMSIMU TI0 BBITTOJTHEHHIO /Ta00paTOPHBIX XUMHUUECKUX OTIBITOB;

chOpMHPOBAaHHOCTh YMEHHUI IIJIaHWPOBATb U BBIMOJHATh XWUMHUUYECKUW SKCIIePUMEHT
(peBpallleHus1 OpraHNyecKrx BelleCcTB MPY HarpeBaHWH, TOJy4YeHHe STUeHa U U3ydyeHHe ero
CBOWCTB, KaueCTBeHHbIe peAKI[MM OpraHWYeCKWX BeIlecTB, JeHaTypalus OenkoB TIpu
HarpeBaHWH, IIBeTHbIE peaKLU OelKOB) B COOTBETCTBUH C IPAaBWIaMHM TEXHHKH 0€30TacHOCTH
npy oOpallleH|H C BelecTBaMU U JlabopaTopHBIM 000py/I0BaHUEM, TIPeJCTaB/ISATh Pe3y/IbTaThl
XUMUAYECKOTO 3KCrepuMeHTa B (opMe 3alvCu ypaBHEHHWM COOTBETCTBYIOLIMX peakUud u
(hopMynpoBaTh BbIBOZIbI HA OCHOBE 3TUX Pe3y/bTaToB;

chOpMHPOBAaHHOCTh YMEHUM KPUTUUECKU aHa/IM3UPOBaTh XHWMHUUYECKYH0 WH(MOpMaLIWIo,
T0JlyuyaeMyto U3 pa3HbIX UCTOUHMKOB (CpefCcTBa MaccoBOU nH(opmaluu, VIHTepHeT U Ipyrux);

cOopMUPOBAaHHOCTh YMeHHH COOJMIOAATh TIpaBWa SKOJOTUYECKH 1ies1iecoo0pa3Horo
noBeJileHUss B OBITY W TPY/JOBOHM [esiTeIbHOCTH B Le/sIX COXpaHeHHsI CBOETO 370POBbSI U
OKpY>Karollleid TIPUPOAHOM Cpefibl, 0OCO3HaBaTh OMACHOCTb BO3/eHCTBUSI Ha >KUBbIe OPraHU3MbI
orpe/ie/IEHHbIX OpPraHWYeCKUX BeLecTB, MOHMMasi CMbica mokaszaTens [1/JK, mosicHAT Ha
TIpUMepax CII0COObl YMEHBIIIEHUsI U TPeIOTBPAIlleHUs] UX BPEIHOTO BO3/€MCTBUS Ha OpPraHU3M
yesioBeKa;

JiIsT 00yYaroIMXCsl C OrpaHUYeHHBIMU BO3MOKHOCTSIMU 3/10POBbsI: YMeHHe TPUMEHSITh
3HaHUs 00 OCHOBHBIX JJOCTYITHBIX METO/]aX TI03HAHUS BEI[eCTB U XUMUUECKUX SIBJIEHU;

/i c/ienbix W c1aboBUAAIMIMX 00yuarolMxcs: yMeHHe WCIo/b30BaTh pesbeHo-
TOUEUHYH CUCTeMy 00o3HaueHuii JI. Bpaiins ayist 3anvcu XuMU4ecKux (pOpMyI.

11 K/IACC

ITpegmeTHble pe3ysbTaThl 0OCBOeHHsT Kypca «OOImias ¥ HeopraHuyeckass XUMUsD»
OTpa’karoT:

c(OPMHPOBAHHOCTb TIPeZCTaBlIeHUI: O XMMHWYECKOM COCTaBJsHOIIel ecTeCTBEHHO-
HayuyHOW KapTHHbI MHpa, pPOJM XMMHU B [I03HAHUM SBJIEHWM NPUPOJbI, B (POPMUPOBaHHHU
MBIIIJIEHUs] U KYJIbTYPhl JIMUHOCTH, €& (YHKI[MOHA/IBHOM T'PAaMOTHOCTH, HEOOXOJUMOM s
pellieHUsT TIPAaKTUYeCKUX 3a/ad M 3KOJIOTMUeCKd OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3[J0POBbIO Y MIPUPO/IHON Cpefie;

B/Ia/leHHe CHUCTeMOM XWMHUUYECKHMX 3HaHWM, KOTOpas BKJIIOUaeT: OCHOBOIIOJAraroiue
TIOHATHS (XMMHUYECKUM 3/IeMeHT, aToM, U30TOTl, S-, P-, d- 3/IeKTPOHHBIE OpOUTaNTN aTOMOB, HOH,
MoOJieKy/sia, MOJb, MOJSIPHBIA 00BEM, BaJeHTHOCThb, 3JIEKTPOOTPULIATE/ILHOCTb, CTeleHb
OKMCJIeHMs], XUMHYecKas CBsi3b (KOBaJieHTHasi, WOHHas, MeTa/ulnyeckas, BOJOpPOJHas),
KpUCTa//IMUecKass  pelléTKa, THIbl XWUMWUYECKHMX  peakluii, pacTBOp, 3JIeKTPOJIUTEI,
He3/IeKTPO/IUThI, 3/1IeKTPOIUTHYeCKas AUCCOLMALMs, OKHUC/IUTeNb, BOCCTaHOBUTENb, CKOPOCTb
XMMMUYECKOM  peaklUM, XUMHUUeCKOe paBHOBeCHe); TeOpud W 3aKOHbl  (Teopusi
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3/1IeKTPOJIMTUYECKOW [WccoLMalvy, mepuoguyeckuii 3akoH [I. UW. MeHzeneeBa, 3aKkoH
COXPaHeHHUsI MacChl BeIleCTB, 3aKOH COXpaHeHWs W TIpeBpallleHUs] SHeprUuu Mpyh XUMHUECKUX
peakiusix), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3bIK XWUMWUM, MHPOBO33peHUYeCKue 3HaHUS,
JieKale B OCHOBe TIOHMMAaHUS TIPUYMHHOCTM W CHUCTEMHOCTA XUMHUUECKUX SIBJIEHUH,
(hakTo/IOTHUECKHEe CBe/leHUs] O CBOMCTBAxX, COCTaBe, MOyueHUH U 0e30rMacHOM HCIO/b30BaHUN
BOKHEUIIINX HEOPTaHUYECKUX BEILeCTB B OBITY U MPAaKTHUECKOU J1esTe/TbHOCTU Ye/IOBEKA;

chOpMHPOBAHHOCTh YMEHUH BbISIB/IATb XapaKTepHble PU3HAKW MOHSTUM, yCTaHAB/IMBaTh
MX B3aUMOCBSI3b, MCIO/b30BaTh COOTBETCTBYIOIIME TOHSTHS TPU OMUCAHWK HEeOpraHUueCKUX
Bell[eCTB U WX MpeBpalljeHnl;

chOpMHPOBAaHHOCTh YMEHUM HCI0/Ib30BaTh XWMHUUYECKYH) CHMBOJIUKY [Jisi COCTaBIeHUs
(opMyn BelleCcTB U ypaBHEHHWW XUMUUECKHUX peakLWi, CUCTeMaTHYeCKyl HOMEHK/IaTypy
(IUPAC) u TpuBManbHble Ha3BaHWSl OTAE/JbHbIX HEOPraHWYeCKWX BelecTB (yrapHbId Tras,
YIJIEKUC/bIA Ta3, aMMHakK, TalliéHasi U3BeCTb, HeralléHasi W3BeCTb, IUTheBasi COJa, MUPUT U
ApyTHe);

chOpMHPOBAaHHOCTh YMEHHM OMpeAensiTb BaJ€HTHOCTb W CTeleHb OKHUC/IeHUs
XUMHUUECKUX 3JIEMEHTOB B COeAWHEHUSIX Pa3/IMYHOr0 COCTaBa, BUJ| XUMUUECKOM CBSI3U
(KoBaneHTHasi, MIOHHasi, MeTa/l/InuecKasi, BOAOPOJHasl) B COeAUHEHUSIX, TUM KPUCTa/UTMUeCKOU
PelIETKY KOHKPEeTHOTO BelllecTBa (aTOMHasi, MOJIeKy/isipHasi, MOHHas, MeTajyTnyeckasi), XapakTep
cpeJibl B BOAHBIX pacTBOpax HeOpraHM4eCKUX CoelMHeHuH;

chOopMHPOBAaHHOCTh YMEHUH yCTaHaBIMBaTh MPHUHAAJIEKHOCTh HEOPTaHUUECKUX Bell[eCTB
0 UX COCTaBY K OIpe/ie/IEHHOMY K/acCy/TpyIine coejuHeHul (IPOCThie BelllecTBa — MeTasl/bl U
HeMeTaJl/Tbl, OKCU/IbI, OCHOBaHUSI, KUCJIOThI, aM(OTepHbIe THAPOKCH/bI, COJIH);

chOpMHPOBAaHHOCTh YMEHHM pacKpblBaTb CMBIC TepuoAuueckoro 3akoHa . W.
MeHzeneeBa U /IEMOHCTPUPOBAaTh €ro  CHCTEMAaTHU3UPYIOIIYIO, OOBSCHUTENBHYIO |
MIPOrHOCTHUYECKYI0 (PYHKLINU;

c(OPMHUPOBAHHOCTb YMEHHM XapaKTepu30BaTb 3/IEKTPOHHOE CTPOeHHWe aTOMOB
XUMUUECKUX 371eMeHTOB 1—4 nepuofoB [lepuoguueckoli cucTeMbl XUMUUECKUX 37ieMeHToB [, .
MeH/jesieeBa, UCIIO/Ib3ysl TIOHSATUSL «S-, P-, d-2/€KTPOHHbIE OpOUTaMM», «IHEpreTuyeckue
YPOBHM», OOBSCHSITH 3aKOHOMEDHOCTH W3MEHEHUS CBOWCTB XWMHUYECKHUX 3JIeMEHTOB U UX
coeJMHEHUH T10 TIleproziaM | rpyrmmam [lepuoguyeckoi cCTeMbl XUMUUeCKUX 3reMeHToB [. U.
MeHnpesneeBa;

chOpMHPOBAaHHOCTh YMEHMM XapaKTepu30BaTh (OMMCHIBATh) 0O0IHMe XUMHAYECKHe
CBOMCTBa HEOPraHWYeCcKUX BeIecTB pa3/MyHbIX K/IacCOB, TOJATBEpXKAaTh CyllleCTBOBaHUE
TeHeTUYeCKOM CBSI3M MeXy HeopraHWuueCKMMH Bell[eCTBaMHA C TIOMOIIbIO ypaBHeHUM
COOTBETCTBYIOIIUX XUMHUUYECKUX peaKLnii;

chOpMHPOBAaHHOCTh YMEHUSI KJIaCCU(PUIIMPOBaTh XMMHUUYECKHe peaklUy TI0 pa3TuUYHbIM
rpusHakaMm (YKMCIy W COCTaBy pearupyroliuX BeLecTB, TeryioBoMy 3(QdeKTy peakLuu,
W3MEHEHHIO CTereHel OKHUC/IeHHs 3/IeMEHTOB, 00PaTUMOCTH PeakIvy, YUaCTUI0 KaTaIu3aTopa);

chOopMHPOBAHHOCTh YMEHUH COCTaB/ISITh YPAaBHEHUsI peaki[iii pa3/InuHbIX THUTIOB, MTOTHbIE
Y COKpall[éHHbIe YpaBHEeHUs peakldii MOHHOTO OOMeHa, yUWThIBasi YCJIOBUS, TIPM KOTOPBIX 3TH
peakiuu UyT 0 KOHIa;

chOpMHPOBAaHHOCTh YMEHUN TIPOBOAWUTH DPeaKI[MH, TMOATBEepKAAIoIIe KaueCTBeHHbBIN
COCTaB pa3/iMyHbIX HEOPraHWYecKuX BeIecTB, pacro3HaBaTh OMbITHbIM MYTEM HOHBI,
TIPUCYTCTBYIOIIME B BOAHBIX PACTBOPaX HEOPTaHUUECKHX BeIl[eCTB;

chOpMHPOBAHHOCTh YMEHUI PacKpbiBaTh CYIHOCTh OKUC/IUTEIbHO-BOCCTAHOBUTE/IbHBIX
peakLuii ToCpeJiICTBOM COCTaBJ/IeHUsI 37IeKTPOHHOI0 OaslaHca 3TUX peakLivii;

c(hOpMHPOBAHHOCTb YMEHUM OOBSICHITH 3aBUCUMOCTh CKOPOCTH XMMUUYECKOW Peaki[u OT
pa3MuUHbBIX (DaKTOPOB; XapakTep CMeIeHUs XUMHUUYeCcKOro paBHOBECHS B 3aBUCUMOCTH OT
BHellIHero Bo3zercTBus (npuHuun Jle [latense);
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cOpMHPOBAHHOCTbL YMEHMM XapaKTepu30BaTh XUMUUeCcKHe TIpOLlecChl, Jie)kallyie B
OCHOBe TIPOMBIIILJIEHHOTO TIO/TyYeHUsI CePHOM KUC/IOThI, aMMUaKa, a Takke c(hOpMHUPOBAHHOCTh
nipeZicTaB/ieHni 00 OOIIMX HAyUHBIX TPUHIMIIAX U JKOJIOTUYECKUX IMpobsieMaX XUMHUYeCKOro
TIPOM3BO/ICTBA;

c(OpMUPOBAHHOCTb yMEHHUIN TIPOBOJUTH BLIUMC/IEHUSI C UCIIO/b30BaHUEM TIOHSTHS
«MaccoBasi ZIofiss BeIeCTBa B pacTBOpe», OOBEMHBIX OTHOIIEHWH Ta30B TPU XUMHUYECKUX
peakLUsX, MacChl BelllecTBa UM 00BEMa ra3oB I0 W3BECTHOMY KOJIMUeCTBY BellleCTBa, Macce
um 00bEMY O/IHOTO W3 YUACTBYIOIIUX B PEaKI[UM BeIeCTB, TEMIOBOr0 3¢deKTa peakiuyd Ha
OCHOBe 3aKOHOB COXPaHEHUsI MacChl BeIlleCTB, MpeBpallleHus] U COXpaHeHUs SHepTrUu;

c(OpMHPOBAHHOCTb YMEHHI CO0JII0/JaTh TIPaBU/Ia TI0/Ib30BAHUSI XUMHUECKOW TIOCY/I0M U
nabopaTtopHbIM 000pyIOBaHKEM, a TAaK)XKe MpaBu/ia 00palljeHus C BeIl[eCTBaMU B COOTBETCTBUU C
WHCTPYKIMSIMU TI0 BBITTOJTHEHHIO JTa00PaTOPHBIX XUMHUUECKUX OTIBITOB;

cOpMHUPOBAHHOCTbL YMEHHWM IJIAHUPOBaTh U BBIMOJIHATHE XUMHUECKUH SKCIIePUMEHT
(pasnoxeHue TepoKCHJAa BOAOPOAA B TPUCYTCTBUM KaTa/iu3aropa, OrpefiesieHde Cpefbl
PaCcTBOPOB BeIIeCTB C MOMOIIbI0 YHUBEPCATLHOTO UH/UKATOPA, BIUSHUE Pa3TUUYHbIX (HaKTOPOB
Ha CKOPOCTh XWMHMUECKOW peakllid, peakiMi WOHHOrO0 oOMeHa, KaueCTBEHHbIE peakI[Uu Ha
cynbdart-, KapOoHAT- U XJIOPU/-aHUOHBI, Ha KaTUOH aMMOHWSI, pellleHre SKCIepUMeHTaTbHbIX
3afjau 1Mo TeMaM «MeTannbl» U «HemeTanbl») B COOTBETCTBUU C TIpaBU/IaMH TeXHUKU
6e3omacHOCTH TIpU 0OpalleHUH C BelljeCTBaMH U JlabopaTOpHBIM 000pY/J0BaHKEM, TTPE/ICTaBJISAThH
pe3yJ/ibTaThl XUMHUYECKOr0 3JKCIepuMeHTa B (opMe 3amuch ypaBHEHHM COOTBETCTBYHOIIUX
peakiuii ¥ GopMyIMPOBaTh BHIBO/IbI HA OCHOBE 3THUX Pe3y/IbTaToB;

chOpMHPOBAaHHOCTh YMEHUM KPUTUUECKU aHa/IM3UPOBaTh XUMHUECKYI0 WH(OpMAIHIo,
TOJy4yaeMyl0 W3 Pa3HbIX HMCTOUHUKOB (CpeACTBa MAacCOBOM KOMMYHUKALUW, VIHTepHeT u
APYTHX);

c(OpMHPOBAHHOCTL yYMeHUW COOJIOAATh TpaBWia HSKOJIOTUYECKU Liesiecoo0pa3Horo
TOBe/leHUs] B OBITYy W TPY/AOBOW [eATeJbHOCTH B IIeJIIX COXPAHEHWS CBOEro 3/0pPOBbSl U
OKpY»Katollleid TIPUPOJIHOM Cpe/ibl, 0CO3HAaBaTh OMAaCHOCTb BO3ZEMCTBUSI HA >KUBble OPraHH3Mbl
orpeZie/IEHHBLIX BeIeCTB, MOHKMMAasi CMbIC TioKasarens [1/]K, mosicHATh Ha rpuMepax Criocobbl
YMeHbIIIeHYs ¥ TPeIOTBPAILleHHs UX BPEJIHOTO BO3/IeMCTBHUS Ha OPraHU3M YeJloBeKa;

JIsT 00yYaroIMXCsi C OrpaHUYeHHBIMU BO3MOKHOCTSIMU 3/10POBbsI: YMeHHe TPUMEHSITh
3HaHUsS 00 OCHOBHBIX JJOCTYITHBIX METO/]aX TI03HAHUS BEI[eCTB U XUMUUECKUX SIBJIEHU;

/i c/ienbix W c1aboBUIAIMIMX 00yuarolMxcs: yMeHHe WCIo/b30BaTh pesbeHo-
TOUEYHYH CUCTeMy 00o3HaueHuti JI. Bpaiins ayist 3anvcu XuMudeckux Gopmyi.
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TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/TACC
Ko eCTBO Yaco
Ne n/m HaumeHoBaHMe pa3/ie/ioB U TeM ey K: po e Tpa ecKIe OnekTpoHHbIe (UG poBbIe)
o HTPOJ/IbHBI KTHYeCKHU
MpOrpaMmbI oOpa3oBaTe/IbHBIE PeCypChI
porp Beero paboTbI paboTsI P pecyp
Pa3sgen 1. Teopernueckre 0CHOBbI OPraHMYeCKON XUMUH
[IpeameT opraHuueckoit Xumuu. Teopust https://lesson.edu.ru/04/10
1.1 CTPOEHMS] OpraHnYecKux coeJHeHun A. 3 I ttps: J/resh e(.iu ru. /subject/29/10/
M. ByTtnepoBa - ——
Ntoro no pa3peny 3
Pa3pen 2. YrieBoaopoabl
https://lesson.edu.ru/04/10
2.1 TpezenbHbie yrieBo0po/sl — akaHe! 2 https://resh.edu.ru/subject/29/10/
29 HenpesienbHble yrieBogopo/bl: ajJKeHbl, 6 1 https://lesson.edu.ru/04/10

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

2.3 ApOMATHYECKHE YTIeBOAOPO/EI 2 https://resh.edu.ru/subject/29/10/
24 [TpuposHbIe UCTOUHUKHU YIJIEBOJOPO/OB U 3 1 https://lesson.edu.ru/04/10

) nx niepepaboTka https://resh.edu.ru/subject/29/10/
Nroro no pa3peny 13

Pa3pen 3. Kuciopoacoaepikaijyue opraHuyeckue coeJuHeHUus

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

Anbperuapl. KapboHOBBIE KUC/IOTHI. https://lesson.edu.ru/04/10
Cro>xHble 3¢uUpbI https://resh.edu.ru/subject/29/10/

3.1 Crinptsl. deHon 3

3.2

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

3.3 YrneBojpl 3 1
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Nroro nio pasgeny

Pa3pen 4. A3oTcopepikaiiye opraHuyecKkue coeJUHeHUs

13

4.1 AmMUHBI. AMUHOKUC/IOTEL benku

| https://lesson.edu.ru/04/10

3 https://resh.edu.ru/subject/29/10/
Ntoro no pazpeny 3
Paspesn 5. BbicOKOMOJIeKy/IipHbIe COe/{HHEeHUs
5.1 [Tnactmaccel. Kayuyku. BosokHa 2 Egg:;2‘;2;?&?;&81&32 9/10/
Wtoro no paspeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME
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HaumMeHoBaHue pa3jeyioB U TeM

11 K/TIACC

KosinuecTBo uacoB

OnekTpoHHbIe (UG poBbIe)

Ne i/ Kourposibabie  IIpakTHueckue
MporpaMmabI oOpa3oBaTe/bHbIE PeCypPChI
porp Beero paboThI paboThI P pecyp
Pazpgen 1. TeopeTrnueckue 0CHOBbI XUMHH
CrtpoeHue aToMoB. [lepruorueckuii 3aK0H U https://lesson.edu.ru/04/11
1.1 ITepyopnueckas cucteMa XUMHUYECKUX 3 I ttgs: J/resh e(iu ru. /subject/29/11/
snemeHToB [I. 1. MeHie/ieeBa - ——
19 Crpoenue BeriectBa. MHoroobpasue 4 https://lesson.edu.ru/04/11
’ BeIIeCTB https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
1.3 XUMHUECKHE PeaKIyin 6 1 1 https://resh.edu.ru/subject/29/11/
Ntoro no pa3peny 13
Paspgen 2. Heoprannyeckasi XuMusi
https://lesson.edu.ru/04/11
2.1 Merauel 6 1 https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
2.2 Hewmerazmer J 1 1 https://resh.edu.ru/subject/29/11/
23 CB$13b HEOPraHUUECKUX U OPraHYeCKUX ’ https://lesson.edu.ru/04/11
) BellleCTB https://resh.edu.ru/subject/29/11/
Wtoro no pa3peny 17
Pazpgen 3. XuMus ¥ KU3Hb
https://lesson.edu.ru/04/11
3.1 XUMHS M KI3HE 4 https://resh.edu.ru/subject/29/11/
Wroro no pa3peny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3

[TPOI'PAMME
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KAJIEHJAPHO-TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/ITACC

KosinuecTBo uacoB

Ne Tema vDOKa K I Hara J/1IeKTpPOHHbBIe I{U(POBbIE
n/m yp Bcero OHTPOJIBHBLIE | LIpaKTHIECKHe U3yuyeHHus1 00pa3oBaTe/IbHbIE PeCYPChI
padoThI paboTbI
1 [IpeameT opraHMuecKol XUMUU, eé 1 https://lesson.edu.ru/04/10
BO3HUKHOBEHUE, Pa3BUTHeE U 3HaUeHUe https://resh.edu.ru/subject/29/10/
Teopus CTpOEHUST OPraHUuUYeCKUX
2 CC?EO,II[)I/IHE(I:{I/II)I‘/EI) eA. M.Ogyamepglcsa eé 1 https://lesson.edu.m/Ofl/lO
’ https://resh.edu.ru/subject/29/10/
OCHOBHBbIE TTOJI0KEeHUS
[TpencraBieHue 0 Knaccuukaru
3 opraHvuecKkux BellectB. HomeHkaTypa 1 https://lesson.edu.ru/04/10
(cucTemaruueckast) U TpUBUA/bHbIE https://resh.edu.ru/subject/29/10/
Ha3BaHMS OPraHUYeCcKUX BeIIecTB
4 AnKaHBI: COCTaB U CTPOEHHE, 1 https://lesson.edu.ru/04/10
TOMOJIOTUYeCKUU PsiJ https://resh.edu.ru/subject/29/10/
5 MertaH ¥ 3TaH — npocTeunme 1 https://lesson.edu.ru/04/10
Tpe/iCTaBUTEe/U aJIKaHOB https://resh.edu.ru/subject/29/10/
6 AJIKeHBI: COCTaB ¥ CTPOEHHe, CBOMCTBA 1 https://lesson.edu.ru/04.1/10
’ https://resh.edu.ru/subject/29/10/
7 OTWJIEH Y NPOIUJIeH — TMPOCTenLIre 1 https://lesson.edu.ru/04/10
Tpe/iCTaBUTEe/TU aJIKEHOB https://resh.edu.ru/subject/29/10/
IIpakTrueckas Ta No 1.
8 «lPlij'Iy‘-IEIE-IS/IeaBTII)/IEfe(:{aaI/I V3yueHue ero 1 1 https://lesson.edu.ru/04/10
o https://resh.edu.ru/subject/29/10/
CBOUCTB»
9 ﬁgf;ﬁg;?i%ﬁﬁi@ﬂ%{;’;ﬁHﬂe 1 https://lesson.edu.ru/04/10
> https://resh.edu.ru/subject/29/10/
CUHTETHUYECKOTO KayuyKa ¥ pe3uHbI
10 AJIKMHBI: COCTaB ¥ 0COOEHHOCTH 1 https://lesson.edu.ru/04/10
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CTPOEeHUSs1, TOMOJIOTUYeCKUN P,
AlleTuneH — NpoCTenIrn
npe/iCTaBUTe/b aJIKUHOB

BbruricsieHusi o ypaBHEHUIO

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

1 XUMHUYECKOW peakLur
12 Apenbl: 6eH3071 U TO/Tyos1. TOKCUYHOCTh https://lesson.edu.ru/04/10
apeHoB https://resh.edu.ru/subject/29/10/
13 I'eHeTHYeckasi CBsI3b yTJIeBOZOPO/IOB, https://lesson.edu.ru/04/10
TIPUHA/JIeXKALIUX K Pa3/IMUHbIM K/laccam https://resh.edu.ru/subject/29/10/
[TpupoHbIe UCTOUHUKU
14 yTJIeBOZIOPOZOB: TIPUPOJHBIM ra3 v https://lesson.edu.ru/04/10
NonyTHbIe He(TsHbIe ra3bl, HeTh U https://resh.edu.ru/subject/29/10/
TIPOAYKTHI e€ repepaboTku
[TpupoHbIe UCTOUHUKU
15 yTJIeBOZIOPO/OB: NIPUPOJHBIM ra3 v https://lesson.edu.ru/04/10
NonyTHbIe He(TsiHbIe ra3bl, HeTh U https://resh.edu.ru/subject/29/10/
TIPO/YKThI eé repepaboTKH
16 KonTtposnkHast pabota o paszeny
«YTJ1IeBOIOPOABI»
17 [IpesenbHble OHOATOMHbBIE CIIUPTHI: https://lesson.edu.ru/04/10
MeTaHOJ1 U 3TaHo1. BomopoaHas cBs3b https://resh.edu.ru/subject/29/10/
18 MHoroatomHsble CITUPTHI: https://lesson.edu.ru/04/10
STUJIEHTJIMKO/Ib U TJIMLePUH https://resh.edu.ru/subject/29/10/
®deHoJI: CTpOEHUE MOJIEKY/IbI
19 (bI?BI/(I)tJIIeCCKI/II)eO EI XI/(:MI/I?-IHeeCK}I]/I]; C’BOﬁCTBa https://lesson.edu.ru/Oé}/lO
’ https://resh.edu.ru/subject/29/10/
TpUMeHeHue
20 Anbperuzbi: hopManbaerus u https://lesson.edu.ru/04/10
arletanbjerui. AreToH https://resh.edu.ru/subject/29/10/
HOOCHOBHBIE TT bHBI
21 S&ﬁ)éz)ilc(mile Klicn[c))iile'nMyp;BbHHaﬁ U hitps://lesson.edu.ru/04/10
) https://resh.edu.ru/subject/29/10/
YKCYyCHast
22 [MpakTryeckast pabora Ne 2. «CBoiicTBa
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pacTBOpa YKCYCHON KUC/IOThI»
CreapuHOBasi U 0JIeMHOBasI KUC/IOTHI,

23 Kak Mpe/CTaBUTe I BbICILIUX
KapOOHOBBIX KHUC/IOT
24 Mbina Kak comu BBICLIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIlee JIefCTBUe
CnoxxHble 3(pHpbl KaK IPOX3BOAHEIE
25 Kap60HOBI>Ig) KII/)IC]IOT. FIE,LLpomzliL https://lesson.edu.ru/Ofl/lO
https://resh.edu.ru/subject/29/10/
CJI0XHBIX 3(pUpPOB
2% JKuipbl: TUAPOU3, IPUMeHeHUe, https://lesson.edu.ru/04/10
Ovonoruueckast pojib >KUPOB https://resh.edu.ru/subject/29/10/
YrneBojwl: COCTaB, K/IaCCU(MUKALIHSL.
27 Ba)KHeI‘/"IqLHHe Hpe,E[CTaBI/ITeII(I?II FH]}_IOKOSEI https://lesson.edu.ru/Ofl/lO
’ https://resh.edu.ru/subject/29/10/
(dbpykTO3a, caxapo3a
78 Kpaxmar u 11e/1/110/103a Kak MpUpofHbie
TO/TMMePbI
KonTtposnbHast paboTa o paszeny
29 «Kucnopoacogep)kaijye opraHuyecKue
COoeIMHeHUSI»
30 AMMHBI: METU/IAMUH U aHUIMH https://lesson.edu.ru/Oé}/lO
https://resh.edu.ru/subject/29/10/
AMUHOKHUCIOTBI KaK aM(pOTePHLI
31 OpFaHI(/)II-IE((Z:IJ(IIEI)e coeé,lqnileg)y?ﬂ eII/)IX ; https://lesson.edu.ru/Oé}/lO
¢ https://resh.edu.ru/subject/29/10/
Ouooruueckoe 3HaueHue. IlenTuabl
37 Benku Kak nprposHbIe https://lesson.edu.ru/04/10
BbICOKOMOJIEKY/ISIDHbIE COeZJMHEHUS] https://resh.edu.ru/subject/29/10/
33 OcHOBHBIE IOHATHUS XUMHU https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJISIDHBIX COeIMHEHNI https://resh.edu.ru/subject/29/10/
(OCHOBHEIE METO/IbI CHHTE3a .y https://lesson.edu.ru/04/10
34 BBICOKOMOJIEKY/ISIPHBIX COeITHHEHUH.

[TnacTMaccel, KayuyKu, BOJIOKHA

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

21




OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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11 K/TACC

KosmmnuecTBo yacoB

Ne ara J/1IeKTpOHHbIe IU(poBbIe

n/n Tema ypoxa Bcero KonTposbubre  IpakTudeckue Ifll3yt1e1m;1 06pa3o:aTeanble i)gcypcm

padoThI padoThI

1 XUMUUECKUH 3/IeMeHT. ATOM. 1 https://lesson.edu.ru/04/11
OneKTpoHHasi KOH(MUTypalysi aTOMOB https://resh.edu.ru/subject/29/11/
[Teproanueckuii 3akoH u [leproanueckas

’ cucTeMa XMMUUYecKux ssemeHToB [1. U. 1 https://lesson.edu.ru/04/11
MeHieneeBa, X CBsi3b C COBpeMeHHOMN https://resh.edu.ru/subject/29/11/
TeopHel CTpOeHUs aTOMOB
3aKOHOMEPHOCTHY U3MeHeHUs1 CBOMCTB
XUMHUUECKUX 3/IEMEHTOB U UX

3 COeMHEeHUH I10 TPYIIaM U TIepruofiaM. 1 https://lesson.edu.ru/04/11
3HaueHue MeproANYeCcKOro 3aKoHa U https://resh.edu.ru/subject/29/11/
CUCTeMbl XUMHUUeCKuX 37eMeHToB /. 1.

MeHpeneeBa B pa3BUTUU HayKu
CrpoeHue BelrlecTBa. XMMHYeCKasi CBSI3b,
4 eé gn,qm' MexLz]:HmeI obpa3oBaHusi 1 https://lesson.edu.ru/Ofl/l1
P https://resh.edu.ru/subject/29/11/
KOBaJIeHTHOM CBsi3U. BoziopoiHasi CBsi3b
BasieHTHOCTb. 3MIeKTPOOTPULIATETEHOCTb.

5 Crenensb okucieHus. Bemjecta 1 https://lesson.edu.ru/04/11
MOJIEKY/ISIPHOTO U HEMOJIEKYJ/ISIPHOTO https://resh.edu.ru/subject/29/11/
CTPOeHUsI
[ToHsiTHE O AWUCTIePCHBIX CUCTEMaX.

6 WcTuHHbIE S Konnpou/:[Hble PacTBOPBI. 1 https://lesson.edu.ru/Oé.l/l1

https://resh.edu.ru/subject/29/11/
MaccoBasi [i0/1s1 BellleCTBa B pacTBOpe
Knaccudukariys 1 HOMeHK/IaTypa

7 HeOpraHUuecKrx CoeMHeHUH. 1 https://lesson.edu.ru/04/11
['eHeTHUeCKasi CBsA3b HEOPraHUYECKUX https://resh.edu.ru/subject/29/11/
BeII[eCTB, Pa3/TMUYHbIX K/IaCCOB

8 Knaccudukaiimsi XuMuueckux peakiiyi B 1 https://lesson.edu.ru/04/11
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HeopraHuuyecKou ¥ OpraHu4eckou XUMHH.

3aKOH COXpaHeHMs1 MacCChl BeIleCTB;
3aKOH COXpaHeHUs U NpeBpallieHust
9HEepPruM MpU XUMHUUYECKUX Peakiusix

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

CkopocTb peakiuu. ObpaTumbie

https://lesson.edu.ru/04/11

24

J peakLyi. XMMUUeCKoe paBHOBeCHe https://resh.edu.ru/subject/29/11/
ITpakTrueckasi pabota Ne 1. «BnusiHue
10 | pa3nuuHBIX (PAaKTOPOB Ha CKOPOCTh
XUMHUYECKON peakLun»
OneKTponuTHYecKas AUCCOLUALIUS.
TowsTue 0 BogopoaHom nokasaresne (pH) https://resh.edu.ru/subject/29/11/
1 11231(:;;?;; EE?EEEE;QEEI;O;O obmena, https://lesson.edu.ru/04/11
HeOpraHUueCcKHX BellecTB
OKUCUTENbHO-BOCCTaHOBUTE TbHbBIE https:/resh.edu.ru/subject/29/11/
12 peakuum. [ToHsiTe 06 S/IeKTpOIIH3e https: / /lessc;n.e(iu YRR
pacIiyiaBoB U pacTBOPOB COJIei
13 KoHTposibHast paboTa 1o paszeny
«TeopeTrueckrie OCHOBbI XUMUM»
Mertasnbl, UX MOJI0KEHKE B
ITeproaueckoit CrCTemMe XMMIIeCKnX https://resh.edu.ru/subject/29/11/
14 snementoB /1. 1. MeHeneeBa u https://lesson.edu.ru/04/11
0cobeHHOCTH cTpoeHus aToMoB. O01ue - —
¢dur3nueckre CBOMCTBA MeTas/IOB
15 CniaBbl META/INIOB. DJIEKTPOXUMUYECKUM https://resh.edu.ru/subject/29/11/
PSi/i HarpsDKeHUH MeTasljioB https://lesson.edu.ru/04/11
XHUMUYeCKe CBOI:ICTBa B?,}KHeHmH)f https://resh.edu.ru/subject/29/11/
16 MeTa//IOB (HaTpUM, Kaauk, KanbLuH, https://lesson.edu.ru/04/11
MarHui, aTtOMUHHUIN) U UX COeJUHEeHUI ) —
17 XHWMHUUeCcKre CBOMCTBA XpOMa, MeJiu U UX https://resh.edu.ru/subject/29/11/
COoeIMHeHU https://lesson.edu.ru/04/11
18  XuMuueckue CBOMCTBA LIMHKa, ’KeJje3a 1 https://resh.edu.ru/subject/29/11/
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20

HUX COeMHEeHMM

ITpakTrueckasi pabota Ne 2. "PerieHue
9KCTIepUMEHTA/IbHBIX 3a/1ay 110 TeMe
«Metamnb»"

HemeTanbl, uX 1osio)keHue B
[Teproanueckoi cUCTeMe XUMHAUYECKUX
snemenToB /. 1. MeHzeneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

https://lesson.edu.ru/04/11

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

21

dusnueckKre CBOMCTBA HEMeTall/IoB.
AnioTpornusi HeMeTasuIoB (Ha IpuMepe
KHCI0pOZAa, cepbl, pocdopa u yriepoga)

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

22

23

24

XyMHyecKre CBOWMCTBA T'a/ioTeHOB, Cephbl
U UX COeMHEeHMI

XuMryeckue CBOMCTBa a30Ta, (pocodpa u
HUX COeIMHEeHMM

XuMHUecKue CBOMCTBA yI/iepoja,
KPeMHUS M UX COeJUHEeHUU

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

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

25

26

[IprMeHeHUe Ba)KHEUILINX HEMETaslJIOB U
HX COeMHEHUI

O06o0061IeHre ¥ CHCTeMaTH3alys 3HAHUH
o Teme «HeMeTannbl». BeruncieHus 1o
YPaBHEHUSIM XUMHUUYECKUX PeakLui 1
TePMOXHMMUUECKUE PACUETHI

27

[MTpakTrueckast pabota Ne 3. «Pemienve
SKCIIepUMEeHTa/IbHbIX 3a/ia4 110 Teme
"Hemetasbr'"»

28

KonTtpospHast paboTta o TeMam
«MeTtamibi» U «HemeTtaniabi»

29

HEOpFaHI/IquKI/Ie M OpraHru4eckKue
KHWCJ/IOTHI. HEOPFHHI/II—IECKHE n
OpraHrn4yeckre OCHOBaHHA

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

30

AmM@oTepHble HeopraHUuecKue 1

25

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




OpraHvuecKre CoeJuHEeHUs.
'eneTnyeckasi CBA3b HEOPraHUYECKUX U
OpPraHUUeCKHX BelleCTB

Posb xuMuM B obecrieueHUH
9KOJIOTUYeCKOM, SHepreTHUeCcKou 1

https://lesson.edu.ru/04/11

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

31 MUIIeBOM Oe30MacHOCTH, Pa3BUTHH 1 https://lesson.edu.ru/04/11
MeIUIUHBI
37 Eg;g;iﬁ;eEgg;g;i?}ﬁ)?gﬁi;?iwm 1 https://resh.edu.ru/subject/29/11/
. https://lesson.edu.ru/04/11
Ba)KHEMIIIMX BeIleCTB
33 Ue/ioBeK B MUpe BELLIECTE 1 MATEpHATOB 1 https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
34 Xumsi ¥ 310poBbe UeoBeKa 1 https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME

26




27



28



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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