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IlosicHuTeEILHAS 3aMUCKA

[Iporpamma mo XMMuM Ha YpOBHE CpeJHEro 001ero oOpazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit deaepaunny,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS (enepalibHON 00pa30BaTeIbHOM MPOTrPaMMBI CPEIHETO
obmiero oOpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenmmu npemnopaBanusi yaeOHOTO TMpeaMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit denepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, © OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OOmiee 4ncino 4acoB, OTBENEHHBIX ISl M3YUEHHs] XMUMHHU, HA 0a30BOM YPOBHE CpPEIHErO
obuiero obpazoBanus, coctaBisier 68 uvacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
kiacce — 34 vaca (1 gac B Hezemio).

B3aumocBsi3b ¢ mporpaMMoii BOCIUTAHUS

e llcrosb30BaHNE BOCIUTATEIBHBIX BO3MOYKHOCTEH COACp)KaHUS y4eOHOrO TpeaMera
«Xumus» s popmMupoBaHUA Yy  OOy4aromuxcs — TPAJUIMOHHBIX  JTYXOBHO-
HPAaBCTBEHHBIX M COIMOKYJIBTYPHBIX IEHHOCTEH uepe3 MOoA0Op COOTBETCTBYIOIIMX
3a7a4 sl pelIeHus], MPOOIEMHBIX CUTYalUi sl OOCYKIICHHS B KJIacce,

® JIPUBJICUCHUC BHUMaHHA 06y11a}om1/1x051 K HCHHOCTHOMY AaCIICKTY M3y4acMbIX Ha YpOKax
SBJIGHUHM, OpraHU3alUIi0 UX pabOThl C MOJIydaeMON Ha YpOKe COIMAIbHO 3HAUYMMOM
nHpopManue — WHUIMUPOBAHUE €€ OOCYKICHHS, BBICKA3BbIBAHHUS OOYYAIOIUMHCS
CBOEr0 MHEHHS IO €€ MOBOTy, BEIPAOOTKHU CBOETO K HEW OTHOIICHHUS;

e IPUMEHEGHHE Ha YPOKaX HWHTEPAKTUBHBIX (GOpPM paboOThl C OO0YyJarOIIUMUCS:
WHTEJJIEKTYaJIbHBIX WP,  CTUMYJIUPYIOUIUX  TIO3HABATEIbHYIO  MOTHBAIIMIO
00yJaronmuxcsi; JAUCKYCCHI, KOTOPBIE JAIOT 00YJarONIMMCS BOBMOYKHOCTh MMPHOOPECTH
OTIBIT BEJIEHUS KOHCTPYKTHBHOTO JHAJIOTa; TPYIIOBO pabOThl WM paboThl B mapax,
KOTOpble ydaT oOydarouuxcs KOMaHIHOW paboTe M B3aMMOJCHCTBUIO C JIPYTHMMH
00yJaroIMMUCS;

® VHUIMUPOBAHUE U TMOJJCPKKY HCCIECIOBATENLCKON NEATEIBHOCTH OOy4yarouuxcs B
pamMKax peanu3alil HMH HHIMBUIYaJbHBIX M TPYHNIOBBIX HCCIIEI0BATEIbCKUX
MPOEKTOB, 4YTO  JacT  OOy4aromMMCs  BO3MOXHOCTb  NPUOOpPECTH  HAaBBIK
CaMOCTOSITEJILHOTO PEIIEHUsI TEOPETUYECKOW MpoOieMbl, HaBBIK T'€HEPUPOBAHUS U
odopmiIeHHs] COOCTBEHHBIX UJEH, HABBIK YBOXKUTEILHOTO OTHOLICHUS K UY>KUM HIESIM,
opOpMIIEHHBIM B paboTax APYrUX HccieloBaTeseil, HaBbIK MyOJIMYHOTO BBICTYIUICHUS
nepen ayIuTopuel, apryMeHTUPOBAHUS U OTCTAUBAHUS CBOEH TOUKHU 3PECHMUSL.

Conepxanue y4eOHOro npeamera
10 knace
OPI'AHUYECKAS XUMMUSI
Teopernyeckne OCHOBBI OpraHu4yeckoil xumuu. IIpenMer opraHnuyeckond xumuu: e€
BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHHUE B IOJIyYEHHM HOBBIX BEIIECTB M MaTepuUasioB. Teopus
CTpPOEHHUSl OpraHudeckux coeauHeHnid A. M. DbymiepoBa, €€ OCHOBHBIE IOJIOXKCHHUS.
CrpykTypHble GOpMyJbl OpraHMYecKHX BemecTB. ['omomorus, nzomMepus. XuMHUecKasi CBsI3b B
OPraHUYECKUX COCIMHEHUIX — OJIMHAPHBIE U KPaTHBIE CBS3U.
[IpencraBnenne o0  KiIaccMpUKaMKM  OpraHuueckux  BemiecTB.  HomeHnkmarypa
OpraHMYeCKUX COCeIMHEHMH (CHUCTeMaTHuecKas) M TPHUBHAIbHBIE HAa3BaHHUA BaXKHEUIIMX
MIPEACTABUTENEH KIACCOB OPraHUYECKUX BEILECTB.



DKCIepUMEHTAJIBHBIE METO/Ibl M3YYEHUsl BELIECTB U MX IMPEBPAIICHUN: O3HAKOMJIEHUE C
o0Opa3iaMu OpraHMYECKUX BEIIECTB M MaTepHajlaMHd Ha WX OCHOBE, MOJICIIMPOBAHHE MOJICKYI
OpraHMYECKUX BEILECTB, HaOJIOJEHUE M ONMCAHHUE JEMOHCTPALMOHHBIX OINBITOB IO
IIPEBPALLEHUIO OPraHUYECKUX BELECTB U HAarpeBaHuu (IJIaBjieHNE, OOYIIIMBAHUE U TOPEHUE).

YraeBoaopoabl. AJIKaHbl: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psifl. MeTaH u 3TaH —
MPOCTEHIINE TMPEICTABUTENN aJKaHOB: (U3MYECKHMe W XHMHUYECKHE CBOMCTBAa (peakuuu
3aMeIlEeHUs] U TOPEHUs), HaX0XKACHHUE B IIPUPO/IE, TOJTYyYEHUE U IPUMEHEHUE.

AJKeHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PAJl. DTUIIEH U NPONWIEH — MpPOCTEeHIIne
MIPEJICTABUTENN AJKEHOB: (PU3MUECKHEe U XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBaHUS,
raJIor€HUPOBAHUS, TUIPATALlUU, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJIyY€HUE U IIPUMEHEHHE.

Ankamuensl: OyraaueH-1,3 u MermnOyramuen-1,3: cTpoeHHne, BaXHEHWIINE XUMHUYECKUE
cBOICTBa (peakuus noauMmepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pe3UHBI.

ANKUHBI: CcOCTaB M OCOOCHHOCTH CTPOEHMs, TOMOJIOTHYECKMH psjl. AUETHIEH —
MPOCTENIINI PEICTAaBUTENb AIKUHOB: COCTaB, CTpOEHUE, (PU3NUECKUE U XUMUYECKHE CBOMCTBA
(peakuuy ruIpupoBaHus, rajloreHUPOBaHUs, TUApaTallii, TOPEHUS), IOJyIeHHE U IPUMEHEHHE.

Apensl. benson: coctaB, cTpoeHue, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS. M HUTPOBAHMS), MOJyYE€HUE WU NpPUMEHEHHe. 1omyon: cocmas, cmpoeHue,
Quszuueckue u xumuyeckue ceoUCMea (peakyuu 2ai02eHUpPO8arUs U HUMPOBAHUs), NOIYyYeHue U
npumeHnenue. TOKCHUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXKAY  YIJIEBOJOPOAAMH,
MPUHAUISKAITIMU K Pa3JIMYHBIM KJIaccaM.

[IpupoaHble UCTOUHUKU YIIIeBOAOPOIOB. [IprpoHbIil ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedpte u e€ mpoucxoxaenue. CrnocoObl mnepepabOTKH HEPTH: TEPeroHka, KpPEeKUHT
(TepMuyeckuil, KaTadUTHUECKUi), muponu3. [IpoaykTel nepepaboTku HeTH, UX PUMEHEHUE B
IIPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yroJib ¥ MPOJYKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BEUICCTB U MX NPEBPALCHUI: 03HAKOMIICHHE C
oOpa3laMu ImjIacTMacc, KaydyKoB U pe3uHsl, Kojuiekuuu «Hedte» n «Yronb», MoaennpoBaHue
MOJIEKYJ YIJIEBOJOPOJIOB U TaJOr€HONPOU3BOJHBIX, NPOBEJICHUE NPAKMUYECKOU pabomul:
IIOJIy4EHUE 3TUJICHA U U3yYCHHE €r0 CBOMCTB.

Pacuémmnvie 3a0auu. Beruucnenus 1o ypaBHEHUIO XUMUYECKOH peakuuu (Macchl, 00béMa,
KOJIMYECTBA MCXOJHOTO BELIECTBA MJIM HPOJAYKTa PEAaKUUU IO HU3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXO/HBIX BEILECTB UJIH MIPOAYKTOB PEAKIIMH).

Kucaopoaconepxammue opraHudeckue coeguHeHus. IlpenenbHble OJHOAaTOMHBIE
CIHUpTHl. MeTaHOJ M 3TaHOJ]: CTpOeHHe, (pu3MyecKkue W XMMHUYECKHE CBOMCTBa (peakuuu c
aKTUBHBIMH METaJUIaMH, TaJIOT€HOBOAOPOJAaMH, TOpEHME), NMpUMeHeHue. BoaopoaHbie cBs3u
MEXAY MOJIEKyJIaMU CIIUPTOB. J[elicTBME METaHOJIA U ITAaHOJIA Ha OPraHU3M 4YeJIOBeKa.

MHOroaToMHble CHMPTBI. OTHIEHIJIMKOIb W TJHULEpPUH: CTpoeHHe, (u3ndyeckue u
XMMUYECKHE CBOMCTBA (B3aUMOIEHCTBHE CO 1IE€I0YHBIMU METAJIaMH, Ka4yeCTBEHHAas! peaKiys Ha
MHOTOaTOMHble cnupThl). [leiictBue Ha opraHu3M denoBeka. IIpuMeHeHue riunepuHa U
STWJICHIJIUKOJIA.

@deHoJ: CTpOCHHE MOJIEKYNbl, (U3NYECKUe U XUMHUYECKHE CBONCTBA. TOKCHYHOCTh
(denona. [Ipumenenue geHoua.

Anpneruabl M kemouwvl. DopManbAerujl, aueTaubAeTH]: CTpOeHUe, (u3nyYeckue u
XMMUYECKHE CBOMCTBa (pEakUUU OKHUCIEHHS U BOCCTAHOBJIEHMS, KadeCTBEHHBIE PEaKIMM),
IIOJIy4YE€HUE U IIPUMEHEHHE.

OnHOOCHOBHBIE TpefeIbHbIe KapOOHOBbIE KHCIOTHl. MypaBbHHAs U YKCYCHAasi KHCJIOTBI:
CTpO€HHUE, PU3NUECKUE U XMMHUYECKHE CBOMCTBA (CBOMCTBA, O0IIME IS KJlacca KUCIIOT, peaKIus
TepuUKalNn), TMONIydyeHHe U npuMeHeHue. CTeapuHOBas W OJIEMHOBas KHUCIOTHI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE NCUCTBHE.




CrnoxHble 3pHUpBl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [ MAPOIHN3 CIOXKHBIX 3(PHUPOB.
AKupsr. I'maponus xupos. [IpuMenenue xupos. buosiornueckas posb KUPOB.

VYTaeBoibpl: cocTaB, KIIacCH(PUKALUs YrIIeBOAOB (MOHO-, I~ U moJmcaxapuabl). [ oko3a —
MPOCTEHUIIINI MOHOCAXapHa: OCOOCHHOCTH CTPOCHHS MOJICKYJbl, (PU3MUECKUE U XUMHUYECKUE
cBOlcTBa (B3aumojeicTBue ¢ ruapokcunoM Meau(ll), okucieHne aMMuadyHbBIM pPacTBOPOM
okcuma cepeopa(l), BoccraHoBieHue, OpOKEHHE TIIOKO3bI), HAXOXJEHHUE B MPHUPOJE,
puMeHeHue, ouosiornueckast poib. orocunres. Dpykro3a Kak U30MEP TITFOKO3bI.

Kpaxman u nesmonosa kak npupoasbsle noaumepbl. CTpoeHne Kpaxmasia U LEUTI0I03bL.
duznyeckue U XMMUYECKUE CBOMCTBA Kpaxmasa (THApOoJIn3, KAaueCTBEHHAs peaKkus ¢ HOJI0M).

DKClepUMEHTAJIbHBIE METOJbl W3Y4YEHHs BEIIECTB M MX HPEBpALICHUI: MPOBEACHUE,
HaOJrOIeHNe W ONHMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIIMPTOB, KayeCTBEHHBIC
peakiuu OJHOATOMHBIX CHHUPTOB (OKMciaeHHe 3TaHosa okcuaom wmenu(ll)), mMHOroaromHsIx
CHUpPTOB (B3auMojelcTBUE TIunlepuHa ¢ ruapokcuaoM wmeau(ll)), ampaerunoB (oxucieHue
aMMHUa4HbIM pacTBopoM okcuga cepedpa(l) u rugpoxcupom memu(ll), B3aumopeilicTBhe
Kpaxmaja C HOJOM), TMPOBEJACHUE TMPAKTHUUYECKOW paldOThl: CBOMCTBA pacTBOpa YKCYCHOMU
KHUCIIOTBHI.

Pacuémmnvie 3a0auu. Beruucnenys no ypaBHEHHUIO XUMHUYECKOHN peakiuu (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJHOTO BEIeCTBA WJIM MPOJYKTa PEaKIUU I0 HM3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJHOTO M3 MCXOHBIX BEIIECTB WM MIPOJYKTOB PEAKIUN).

A3oTcozepkale OpraHn4eckie CoeqMHEHMUS.

AMUHOKUCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHUYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha MpuMmepe TIiMLKHA). buonornueckoe 3HaueHue
aMUHOKHCIOT. [lenTumpl.

benku kak npupoJHBIE BBICOKOMOJICKYNISIpHBbIE coequHeHus. IlepBuuHas, BTOpUYHas U
TpeTU4Has CTPyKTypa OeinkoB. XUMHUYECKHE CBOWCTBA OEIKOB: THMIPOJU3, JEHATypalus,
Ka4eCTBEHHBIE PEAKIIUU HA OEJIKH.

OKcnepumenmanvHvie Memoosbl U3V4UeHUs 6ewecms U ux npeepaujenuti: HaOIIOJCHUE U
ONHCAaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypauus OENKOB IpH HarpeBaHWH, LBETHBIE
peakiuu OEIKOB.

BbicokoMoiiekyIsIpHbIE COC/IMHEHHSI. OcHoOBHBIE HOHATUS XUMHUU
BBICOKOMOJIEKYJIIPDHBIX COCIUHEHUH: MOHOMEp, IIOJIMMEp, CTPYKTYpPHOE 3BEHO, CTEIEHb
[OJIMMEpU3alM,  CpedHsst  MojeKyinspHas  Macca.  OCHOBHBIE ~ METOABl  CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COCIUHEHNUI — NOJUMEpHU3aLMsl U OJIUKOHCHCALIHSL.

OKclepUMEHTaIbHblE METO/Ibl U3Y4YEHHUS BELIECTB U UX IPEBPALICHUN: 03HAKOMJICHHE C
o0Opa3iaMu NpUpPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

Meoscnpeomemnvie  ceasu. Peanuzauus MeXNpeAMETHBIX CBsi3ed INpU  U3yYEHUHU
opranuyeckoil xumuu B 10 Kiacce oOCyLIeCTBISETCS uepe3 MCIOJIb30BaHME KaK OOLIuX
€CTECTBEHHO-HAYYHBIX MOHATHH, TaK U HNOHATHH, SBJISIOMUXCA CUCTEMHBIMU JUIS OTIEIIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOuire ecTecTBEHHO-HAy4Hble TOHSATHS: sIBICHME, HaydHbIH (hakT, rumoresa, 3aKoH,
TEOpus, aHaju3, CHUHTE3, KiIacCUupHUKaAMs, MepPUOAUYHOCTb, HAOIIOAECHUE, H3MEpEHHe,
9KCIEPUMEHT, MOJIECITUPOBAHUE.

®dusnkKa: MaTepus, SJHEPTHUs, Macca, aToM, JJIEKTPOH, MOJIEKYJIA, SHEPIreTUYECKNUN YPOBEHD,
BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHUE BEIEeCTBa, (PU3MUECKUE BETUYMHBI U €1UHULIBI
UX U3MEPEHUS.

buosnorus: knerka, opraHusMm, Ouocdepa, oOMEH BelIeCTB B OpraHu3me, (HOTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BeleCTBa (OEIKH, YIIIEBOIbI, JKHUPHI, (PEPMEHTBHI).

I'eorpadusi: MuHepabl, FOPHbIE TOPO/IbL, TTOJIE3HbIE HCKOMIAeMble, TOIUIUBO, PECYPCHI.



TexHonorus: MUIICBBIC MMTPOAYKTbI, OCHOBBI pallMOHAJIBHOI'O NUTaHUA, MOIOIIUE CPCACTBA,
JICKAPCTBCHHBIC 1 KOCMCTUYCCKHUC MPCIIapaThbl, MaTCpraJibl U3 HCKYCCTBCHHBIX U CUHTCTUICCKHUX
BOJIOKOH.

11 kaace
OBLIASI U HEOPTAHUYECKAS XUMUS

Teopernyeckue 0OCHOBbI XMMHUM. XMMHUYECKUU 3JIEMEHT. AToM. flapo aroma, U30TOIIbI.
DrexkTpoHHas 000J0YKa. DHEPreTUUeCKUe YPOBHHU, MOAYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpesiesieHus] SJICKTPOHOB IO OpOUTaIsiM B aTOMax »3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpaIHs aTOMOB.

[lepnoguueckuit 3axkoH u Ilepuoguueckas cucremMa XumMudeckux smeMeHtoB J[. M.
MenneneeBa. CBs3b mnepuoauyeckoro 3akoHa U [lepuoanyeckoil cHUCTEMBl XUMHUYECKHX
anemenToB JI. V1. MenzeneeBa ¢ COBpPEMEHHOIN TEOpHEl CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUs CBOWCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
0 TpyHnam M rnepuojiaM. 3HaueHHe NepUoANUECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKas CBs3b. Buabl XUMHUYECKOM CBsI3UM (KOBaJEHTHas
HEeMnoJIApHasi U TOJIsipHasl, MOHHAasA, MeTajuinuyeckas). MexaHn3mbl oOpa3oBaHMsI KOBAaJECHTHON
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTH.
DIIEKTPOOTPUIIATENBHOCTh. CTeneHb OKUcIeHus. IOHBI: KaTUOHBI U aHUOHBI.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH ITOCTOSIHCTBA COCTaBa
BeIleCTBA. THNBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUTMYECKOMN PEIIETKH.

[Tonatne o gucnepcHbIX cucreMmax. MIcTUHHBIE M KOJIIIOWAHBIE pacTBOpBL. MaccoBas 1ois
BEILIECTBA B pacTBOpE.

Knaccudukanus Heopranmueckux coendHeHuid. HomeHkaTypa HEOpraHWYECKHUX
BellecTB. ['eHeTndecKkas CBSi3b HEOPraHWYECKHUX BEIIECTB, IMPUHAMICKANUX K PA3TUYHBIM
KJIacCaM.

Xumudeckas peaknusa. Kimaccumpukanumss XUMHUYECKHUX PEaKIid B HEOPraHUYECKOW U
OpraHMYEeCKOM XHUMHH. 3aKOH COXpPaHEHUs] MAcChl BEIIECTB, 3aKOH COXPAHEHUs U NPEBPAILCHUS
SHEPTUM NPU XUMUYECKUX PEAKIIMSIX.

Ckopocth peakiuu, €€ 3aBHCHUMOCTh OT Pa3IUyHbIX (PakTopoB. OOpaTuMble peakiuu.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIOIIME HAa COCTOSIHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunmun Jle [latense.

DnextponuTtnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJIHBIX
pacTBOPOB BELIECTB: KHUCJIAsA, HEUTpaIbHAas, IEJIOYHAS.

OKHCIIUTENBPHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.

OKCIEepPUMEHTAIbHBIE METOJIbl M3YyY€HHs BEUIECTB M UX IPEBPALECHUN: JEMOHCTPALIMS
tabnun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3yueHue
MoJeNell KPUCTAIMYECKUX pemETOK, HAOMIOJeHHe M ONHUCaHWe JIEMOHCTPALMOHHBIX U
1abopaTOpPHBIX OIBITOB (pa3jiokKeHHe MEepOKCHIa BOJOPOAAa B MPHUCYTCTBHM KaTalu3aTopa,
OIIpENIEJIEHUE CpPeJlbl PACTBOPOB BEILIECTB C NOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MpOBEACHUE MPAKTUYEeCKOH paboThl «BnusHue pa3nuuHbiXx (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU pEAKIIIN.

Pacuémnvie 3a0auu. Pacu€Thl 1O ypaBHEHHSM XHMUYECKHUX pEaKIHid, B TOM 4YHCIeE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCTIOJIb30BAHUEM MOHATHUS «MACCOBast J0JISI BEILIECTBAY.

Heopranunueckass xumus. Hemeramnel. Ilonoxenune HemeramoB B Ilepuonnueckon
cucreMe xuMudeckux nsnemeHTtoB J[. M. MeHneneeBa M OCOOEHHOCTH CTPOEHHUS aTOMOB.
dusnueckue CBOWCTBA HEMETAIOB. AJIJIOTPONHs HEMETAJUIOB (Ha MpUMepe KUCIOpoJa, CEphl,

docdopa u yriaepona).



XVWMUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJIOTEHOB, cephl, a30t1a, Qocdopa,
yriepoaa U KpEMHHUS) U UX COEAMHEHUN (OKCUI0B, KUCIOPOACOAEpKAILUX KUCIOT, BOJOPOJIHBIX
COCIMHEHUI).

IIpuMeHeHre Ba)KHENIIUX HEMETAUIOB U UX COCIUHEHUM.

Mertaiuel. [lonoxenue meramioB B [leproauyeckoil CUCTEME XMMHUUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS JICKTPOHHBIX 000JIOYEK aTOMOB MeTayioB. OOImue
¢u3nveckue cBoiicTBa MeTayuioB. CIUIaBbl METAJIOB. DIEKTPOXUMHUYECKUN DA HANpsHKEHUH
METaJJIOB.

XUMHYECKHE CBOMCTBA BAXKHEMIIUX METAJIOB (HATpWM, Kalud, KaJbIUH, MarHuw,
QTIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

OOmire cnocoObl mosry4eHust MeTauioB. [IprMeHeHne MeTalIoB B OBITY U TEXHHKE.

Oxcnepumenmanvhvie MemoObl U3VUEHUs Gewecme U UX npespaujenuti: W3ydeHue
KoJuleKuuu «MeTauibl U CIijIaBbl», 00pa3LoB HEMETAJUIOB, PEIIEHHWE SKCIEPUMEHTAIbHBIX
3aj1a4, HaO/lIOJleHWe M ONMCAaHUWE JEMOHCTPAlMOHHBIX U  JAOOPAaTOPHBIX  OMBITOB
(B3auMozelicTBUE THUJIPOKCHIA aJIOMUHHUS C pacTBOpaMH KHCIOT U IIEJNO0Yel, KaueCTBEHHbIE
peaxkiuu Ha KaTHOHBI METaJJIOB).

Pacuémnvie 3a0auu. Pacdy€rbl Macchl BellecTBa WIM 00bEMa ra3oB IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEaKLHU BEIIECTB,
pacd€Tsl Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CITU OJHO U3 BEIIECTB
UMeeT MPUMECH.

XumMusl M KU3Hb. Ponb xuMmuM B 0OeCHEYeHHUH 3KOJIOTUYECKOM, HHEpreTHYecKoll u
MUIIEBOM O€30MacCHOCTH, pPa3BUTUM MeOUIMHBI. [loHATHE O HAay4YHBIX METOJaxX IO3HAHUS
BEIIECTB U XUMUYECKHX PEAKIIH.

[IpencraBiaenuss 00 O0OMMX HAay4yHBIX NPUHLUINAX [POMBIIUIEHHOTO IOJy4EHUS
Ba)KHEHIIINX BEIIECTB.

UYenoBek B MHpe BEIIECTB W MAaTE€pUaAlOB: BAXKHEHIIME CTPOUTENBbHBIE MaTE€pUAbI,
KOHCTPYKIIMOHHBIE MaTepHalbl, KPacKH, CTEKJIO, KEpaMHMKa, MaTepHallbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUallbl, OPraHUYEeCKHEe U MUHEPATIbHBIE YI0OpEHUSI.

XUMHSL U 3JI0pOBbE YEJIOBEKA: MPAaBWJIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENApPaTOB,
npaBuiia 6€30MacHOTO UCOIb30BaHUS MPENapaToB OBITOBON XMMHUHU B IOBCEIHEBHOM JKU3HH.

Meosicnpeomemnule cesazu. Peanusanuss MEXIpPEAMETHBIX CBsI3ed MPH M3ydyeHUH oOuieil u
HeopraHuueckod xumuu B 11 Kiacce OCyIIeCTBISETCS 4Yepe3 HCIOJIb30BaHHE KakK OOIMIMX
€CTECTBEHHO-HAYYHbIX MOHATUM, TaK U INOHITHH, SBISIOIIMXCA CUCTEMHBIMHM U OTICIbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HAay4YHbIH (HaKT, THUIIOTE3a, 3aKOH, TEOpHUs,
aHalu3,  CHHTE3,  KilaccuuKanus,  MEePUOAUYHOCTb,  HAOIIOAEHHME,  DKCIIEPUMEHT,
MO/JIETMPOBAHUE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepusi, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, HWOH, U30TOI,
PaO0aKTUBHOCTh, MOJIEKYJla, PHEPreTUUECKUN ypOBEHb, BEILECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIIeCTBa, GU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTaMHHbI, 0OMEH BEILIECTB B OPraHU3MeE.

I'eorpadusi: MuHepabl, FOpHbIE MTOPO/Ibl, OJIE3HBIE HCKOMIAeMbI€e, TOILIMBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHaJIOB, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BOJICTBO, MUIIEBAsI
IIPOMBIIIIEHHOCTh, (apMaleBTUYEeCKass MPOMBIIIJIEHHOCTh, IMPOU3BOJACTBO KOCMETHUECKUX
IIPENapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MaTE€pPHANIOB, AJIEKTPOHHAs MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



IlnanupyemMble pe3yJbTaThl OCBOEHHS Y4eOHOT0 MpeiMeTa HAa 6a30BOM yYpOBHeE
JInYHOCTHBIE Pe3yJIbTATHI:

JIM9HOCTHBIE PE3yabTaThl OCBOCHUS MpEaMeTa «XUMHUS» OTPAXKAIT cPOPMUPOBAHHOCTH
OMbITa TO3HABATEIBHON M TPAKTHYECKOW [ESITENbHOCTH OOy4aromuxcs [0 pealu3alnuu
MIPUHSATHIX B OOIIECTBE IICHHOCTEH, B TOM YUCJIC B YaCTH:

1) epasicoanckoeo eocnumanus:
® 0CO3HaHUS 00YJAIOUIUMHUCS CBOMX KOHCTUTYIIHOHHBIX MPAaB M 00S3aHHOCTEH, YBaKEHUS
K 3aKOHY ¥ MPABOTIOPSIKY;
® TIPEICTABJICHUS O COIMAIBHBIX HOPMaxX W IMPaBUIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHUBE;
® TOTOBHOCTH K COBMECTHOW TBOPYECKOH JEATENHHOCTH TPU CO3MAHHH YYEOHBIX
MIPOEKTOB, PEIICHUM Y4EOHBIX W TO3HABATEIIBHBIX 3aJa4, BBHITIOJHCHHH XHUMHUYECKUX
IKCIIEPUMEHTOB;
® CIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAMEPCHHWs, JIOTUKY W apryMEHTHI
JPYTUX TIPU aHAIH3E PA3TUYHBIX BHJIOB YI€OHOU JEATEIIPHOCTH;
2) nampuomuyecko2o 60CHUMAHUSL:
® IICHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY M HAYYHOMY HACIEIHIO OTEYECTBEHHOMH
XHMHH;
® YBAXEHHUS K MPOIECCY TBOPYECTBA B OOJIACTH TEOPUH W MPAKTHUYECKOTO MPUMEHEHUS
XMMHH, OCO3HAaHUS TOTO, YTO JOCTHKCHHS HAyKH €CTh pPe3yiabTaT JUIATEIBHBIX
HaOJIOJICHUH, KPOTOTIMBBIX JKCIEPHUMEHTAIBHBIX ITOMCKOB, IOCTOSHHOTO TpYyaa
YYEHBIX U IIPAKTUKOB;
e UHTEpeca U TMO3HABaTEeJIbHBIX MOTHBOB B TOJYYEHHH U TIOCIEAYIOIIEM aHalu3e
nH(pOpMAaLIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;
3) 0YX08HO-HPABCMBEHHO20 BOCNUMAHUL!
® HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOIO MOBEICHUS;
® CIOCOOHOCTH OIEHUBATh CUTYyallUH, CBSA3aHHbIE C XUMHUYECKUMH SIBICHUSIMHU, U
MIPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI
Y IEHHOCTH;
® TOTOBHOCTH OIICHMBATh CBOE IMOBEJCHHE U IMOCTYIKH CBOMX TOBApHILIEH C MO3HUILIMMA
HPABCTBEHHBIX U MMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHX MOCTYIKOB,;
4) hopmuposanus Kyiemypsl 300P06vL.
® TIOHMMAaHHUS IIEHHOCTEH 370pOoBOro M Oe3omacHoro obOpas3a XU3HU, HEOOXOIUMOCTU
OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (PHU3UYECKOMY U ICHUXUYECKOMY
3J10pPOBBIO;
e coOnroieHUs MpaBUil OE30MacHOTO OOpallleHUs C BEIIECTBAMU B OBITY, MOBCEAHEBHOU
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

® TIOHMMAaHHSA UEHHOCTU NPAaBUJI HUHAMBHIYAJbHOTO M KOJUIEKTMBHOIO 0€30MacHOro
MOBECHUS B CUTYAIUAX, YTPOKAIOMINX 30POBBIO U KU3HHU JIO/ICH;

® OCO3HAHUS TMOCJEICTBUN W HEMPHUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aIKOTOJIA,
HapKOTHKOB, KYPEHUs);

5) mpyoosoeo socnumanus:

® KOMMYHUKATUBHOW KOMIIETEHTHOCTH B YU€OHO-HMCCIEIOBATEIbCKOW JIEATEIHHOCTH,
OOIIECTBEHHO TMOJIE3HOH, TBOPUECKOH U IPYTUX BUAAX ACATEIHLHOCTH;

¢ YCTAaHOBKM HA AaKTHUBHOE Yy4YacCTHE€ B PEIICHUH MPAKTUYECKUX 3aJad COIMAIbHOU
HaIpaBJICHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

® UHTepeca K MPaKTUYECKOMY M3YYCHHIO MPOQECCHil pa3TuYHOTO pOJa, B TOM UYHMCIE Ha
OCHOBE NMIPUMEHEHUS IPEIMETHBIX 3HAHUH 0 XUMUU;

® YBAXKEHUS K TPYAY, JIOJIIM TpyAa U pe3yabTaTaM TPYIOBOM JesITELHOCTH;

® TOTOBHOCTHM K OCO3HAHHOMY BBIOOPY HWHAMBUAYAIBHOW TpPaeKTOpUU OOpa30BaHUSA,
Oyaymiedl mpodeccuu W peanu3alud COOCTBEHHBIX >KM3HEHHBIX IUTAHOB C Y4ETOM
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JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XHMHH, HWHTEPECOB U MOTPEOHOCTEH
0O0IIIEeCTBA;

6) 9KON02UUECKO20 B0CRUMAHUA!

9KOJIOTUYECKH  IeJIeCO0Opa3sHOr0  OTHOWIEHHS K  MPHPOJE, KaK  HCTOYHHUKY
CYLIECTBOBAHUS KU3HU Ha 3eMJI€;

MOHMUMAaHUs  IJI00AJIBHOTO  XapakTepa  SKOJOIMYECKMX  IpoOsieM,  BIUSHUS
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSIHUE IPUPOAHON U COLMATIBHOU CpEbl;
OCO3HAHHS HEOOXOJAMMOCTH HCIIOJIb30BAHUSA JOCTM)KEHMM XUMHU JJIsl  peIICHUs
BOIIPOCOB PAMOHAIILHOTO IIPUPOAOIOJIb30BAHNUS;

AKTUBHOTO HENPUATHSA ACUCTBUM, MIPUHOCSIINX BPE] OKPYKAIOIIEH IPUPOJHOU Cpene,
YMEHHMSI ~ TNPOTHO3UPOBATh  HEOJIArompUATHBIE  HKOJIOTUYECKHE  TOCIEICTBUS
NpEANPUHUMAEMBIX JEHCTBUN U TPEAOTBPALATh UX;

HaJu4Musl Pa3BUTOIO SKOJOTMYECKOIO0 MBIIUICHMS, 3KOJOTMYECKOW KYJIbTYpBI, OIbITA
JESATEIBHOCTH 3KOJIOTMYECKOW HAIPaBIEHHOCTH, YMEHHMS PYKOBOJCTBOBATHCS MMM B
M03HABaTEIbHON, KOMMYHUKATUBHOM M COLMATILHON MPAKTUKE, CIOCOOHOCTU U YMEHHUS
aKTUBHO MPOTUBOCTOSTH UJICOJIOTHU XeMOoGhoOuu;

7) YeHHOCmuU HAYYHO20 NOSHAHUA:

c(hOpMUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOU MPAKTHKH;

MOHUMAaHU CHeUMPUKU XUMHH KaK HayKd, OCO3HaHHUS €€ poiau B (POpMHUpPOBAHUHU
palMOHAIBFHOTO HAyYHOTO MBIIIJICHUS, CO3JaHWU IIEJIOCTHOTO TIPEACTABJICHHUS 00
OKpyXarmeM MUPE KaK O €IUHCTBE IMPUPOJbI U YCJIOBCKA, B IMMO3HAHWH IIPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHrn IpobiieM COXpaHeHHs PUPOTHOTO PaBHOBECHS;
yOexAEHHOCTH B 0COOOM 3HAYMMOCTU XMMMH JUIi COBPEMEHHOM IMBMIIM3AIMU: B €€
TYMaHUCTHYECKON HAINpaBJICHHOCTH W BaAXXHOW pOJIM B CO3JaHUM HOBOW 0asbl
MaTepUaJbHON KYNbTYpPbI, PEHICHUH TIJI00ANbHBIX MNPOOJIEM YCTOMYMBOIO pPa3BUTHS
YEeJIOBEUECTBA —  CBIPHEBOM, JHEPreTUYECKOM, THIIEBOM U  HKOJOTUYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIIEYEHUH YCIOBHUH YCIEUIHOTO Tpyda U
9KOJIOTMYECKU KOM(OPTHOM KU3HU KaXKIOTO 4WieHa oOIIecTBa;

€CTeCTBEHHO-HAyYHOH TIpPaMOTHOCTHU: TMOHHUMAHHUS CYIIHOCTH METOJIOB IO3HaHUS,
HCIOJIb3YeMbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh IOydaeMble
3HAHMS JUISL aHATN3a U OOBSICHEHUS SIBJICHUI OKPYXKAIOLIEro MUpPA U MPOUCXOAAIINX B
HEM HM3MEHEHMI, yMEHHUs JielaTb OOOCHOBAaHHBIC 3aK/IIOUEHHS HAa OCHOBE HAayYHBIX
(haKTOB M UMEIOIIMXCS IaHHBIX C IIEJbIO MOJIy4YEHUs JOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIb30BaTh XUMUYECKHE 3HaHUS MJS PEIICHUS
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIIUAX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKOM NesITeNbHOCTH;

TOTOBHOCTU M CHOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUI0O U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYEHUIO HOBBIX 3HAHHI [0 XUMHUHU B COOTBETCTBUU C YKU3HEHHBIMU
MOTPEeOHOCTAMHU;

WHTEpeca K OCOOCHHOCTSAM Tpyda B pa3nu4yHbIX cdepax mnpodeccuoHaNIbHOM
NEeSATENBHOCTH.

MeranpeaMeTrHsblie pe3yabTaThbl:
Tlo3nasamenvHole yHUBEPCATbHBLE YueOHble QeliCEUs.
1) bazosvle nocuueckue Oeticmsusi.

CaMOCTOSATENIbHO (OPMYIUpPOBaTh U aKTYalIM3HpOBaTh IMpoOJieMy, BCECTOpPOHHE €€
paccMaTpuBaTh;

OTPENENATh LIENIN AEATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUM UX JOCTUKEHMS,
COOTHOCHTB PE3YJIbTATHI ACATEILHOCTHU C MIOCTABICHHBIMU LIENSMU;



HCII0JIb30BAaTh IIPU OCBOEHUHU 3HAHUU NMPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBLAEIATH
XapaKTepHbIe IPU3HAKU IOHITUH W yCTaHABIMBaThb MX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE MOHSITHSI ISl OOBSICHEHUS OT/ICBHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHMSI W KPUTEPUU IS KJIACCU(PUKALIUU BEIIECTB M XUMHUYCCKUX
peakuuii;

yCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBA3U MEX/ITY U3Yy4aeMbIMU SIBJICHUSIMU,
CTPOUTH JIOTUYECKUE PACCYKIEHMSI (MHIYKTUBHBIE, IEIYKTHBHBIC, IO AaHAJOIHUH),
BBISBJISITH 3aKOHOMEPHOCTH W TMPOTHUBOPEUUsT B PACCMATPUBAEMBIX  SIBJICHMSX,
(opMyTHpOBaTh BBIBOBI M 3aKIIFOYCHHUS;

MIPUMEHSTH B MPOLIECCE NO3HAHUS, UCII0JIb3YEMbIE B XUMUHM CUMBOJIMYECKHUE (3HAKOBBIE)
MOJIeNU, IPe0Opa30BbIBaTh MO/JIENbHBIE NIPEJICTABICHNUS — XUMHUYECKUH 3HAK (CUMBOJI)
AJIEMEHTa, XUMHYecKas (opmylia, ypaBHEHUE XMMHUUYECKON peakluyd — MpU pelieHUun
Y4€OHBIX MMO3HABATEIBHBIX U MPAKTUYECKUX 3a7a4, IPUMEHATh Ha3BaHHBIC MOJICIIbHBIC
TIPEACTABJICHUS JJIsi BBISBICHUS XapaKTEPHBIX MPHU3HAKOB M3y4aeMbIX BEIIECTB U
XUMHUYECKUX PEAKIIUH.

2) bazosvie ucciedosamenvckue 0eucmeaus:

BJIaJICTG OCHOBAMH MCTOJ0B HAYYHOT'O IMO3HAHHA BCIICCTB U XUMHNYCCKUX peaKHI/Iﬁ;
dbopMympoBaTh TENW W 337a4d  HCCIICIOBaHUS, WCIOJIb30BAaTh ITOCTABIICHHBIC H
CaMOCTOSITSIIBHO C(HOPMYJITMPOBAHHBIE BOTIPOCHI B KA4eCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI U151 CbOpMI/IpOBaHI/IH THUIOTE3bI IO IMPOBEPKE MPABUIBHOCTH BBICKA3bIBACMBIX
CYXKJICHUH;

BJIAJICT HABbIKaMKU CaMOCTOSATCIBHOTO IUIAHUPOBAHHUA W MNPOBCACHUA YUYCHHUUYCCKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HaOMIoAaTh 3a XOJOM IIpolecca,
CaMOCTOSITEIPHO TPOTHO3UPOBATh €r0 pe3ynbrar, (GOopMyIHpoBaTh OO0OOMICHUS U
BBIBOJIBl OTHOCHUTEIBHO JIOCTOBEPHOCTU PE3YJIbTaTOB HCCIEIOBAHUS, COCTaBISATh
000CHOBaHHBIN OTUYET O MPOJICIIAaHHON paboTe;

MpUOOpETaTh OMBIT YYCHUYECKON MCCIIEIOBATEILCKOW W TMPOEKTHOW JAESTEIIbHOCTH,
MPOSIBJIATH CIIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITETbHOMY MIOUCKY METOJIOB pPELICHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB [TO3HAHUSI.

3) paboma ¢ ungopmayueii:

OPUEHTUPOBAThCSI B PA3JIMYHBIX HCTOYHUKAX WHPOpPMALNUHU (HAYYHO-TIOMYIISIpHAS
JUTEepaTypa XMMHUYECKOTO COJIEpXKaHHs, CIIPaBOYHbIC MOcoOus, pecypcsl MHTEepHETa),
aHATM3UPOBATh HHPOPMAIIMIO PA3IUYHBIX BHJIOB U (OPM MPEICTABICHHS, KPUTUICCKU
OIICHUBATh €€ JIOCTOBEPHOCTh M HEMPOTUBOPECUYHBOCTD;

(dbopMynHpOBaTh 3anpPOCHl U MPUMEHSTH pPa3IUYHBICE METOJbI MPHU TIOUCKE M OTOOpE
nHpOpMaIIMU, HEOOXOMMOM IS BHITIOJIHEHUS YUEOHBIX 33/1a4 ONPEICIEHHOTO THIIA;
nprOOpeTaTh ONBIT MUCIOJIB30BAHUS MH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI
Y Pa3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMpATh ONTHMaJbHYIO (opMy mpencTaBieHHs HHGOPMAIHK
(cxembl, rpaduky, TUarpamMmbl, TaOIUIIBL, PUCYHKH U JIPYTHE);

WCIOJIb30BaTh HAYYHBIH S3BIK B KadecTBE CpEACTBa MNpH paboTe ¢ XUMHUYECKOMH
nHpopManuen: MPUMEHSITh MEKITpeIMETHBIE ((hU3MUecKrue U MaTeMaTHYeCKUE) 3HAKU U
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMUECKUE CPEJCTBA HATTISITHOCTH.

Kommynuxamuenvie ynugeepcanvhuie yuednvie oeticmsus

3a1aBaTb BOIIPOCHI 110 CYIICCTBY 06cy>1<)1aeM0171 TCMbBI B XOAC JAuajora W/AIIH

AUCKYCCHUH, BBICKA3bIBATL H]ICH, (I)OpMy.III/IpOBaTL CBOH MPCIJIOKCHUA OTHOCHTCIBHO

BBITIOJITHCHU A Hpe,[[JIO)KCHHOf/'I 3aaa4u,

BBICTYIIATh C HpC3CHTaHHCﬁ PE3yJIbTAaTOB MOo3HaBaTeIbHOMU ACATCIIBHOCTHU, IMOJYYCHHBIX

CaMOCTOATCIIbHO WJIM COBMCCTHO CO CBCPCTHUKAMHU IPHU BBIIIOJJHCHHU XUMHUYCCKOI'O

OKCIICPUMCHTA, HpaKTquCKOﬁ pa60TBI M0 HCCIEIOBAaHUIO CBOMCTB HU3Yy4aCMbIX
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BEIIECTB, peaau3alui yueOHOTO MpoeKkTa u (GopMYIUPOBATH BBIBOJBI IO PE3yIbTaTaM
MPOBEACHHBIX HMCCIEIOBAHUM MYyTEM COTJIacOBaHHS MO3UIUN B XOJE OOCYXICHUS M
oOMeHa MHEHUSIMHU.

Pezynamusnvle ynusepcanvuvie yuebHvle Oelicmeus

® CaMOCTOSITENILHO IUIAHUPOBATH M OCYLIECTBIIATh CBOIO II03HABATEIbHYIO JIEATEIBLHOCTD,
ompenensist €€ LEMM M 3aJaud, KOHTPOJIMPOBaTh M IO Mepe HEeoOXOIMMOCTH
KOPPEKTUPOBaTh IMpEeAJaraéMblii aJIrOpUTM ACUCTBUN IPU BBIIIOJHEHUH Y4YEOHBIX U
HCCIIEIOBATENIbCKUX 3aJ1a4, BbIOMpaTh Haubosee d3PPEKTUBHBIN CIOCOO UX PELIEHUs ¢
Y4€TOM MOIY4YEHHUSI HOBBIX 3HAaHUH O BELIECTBAX U XUMUYECKUX PEAKIIHUIX;

® OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HAa OCHOBE CaMOaHalu3a U
CaMOOLIEHKH.

IIpeameTHbIe pe3yabTaThI:
10 kaace

chOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHYECKOM COCTaBJISIONIEH €CTECTBEHHO-
Hay4YHOW KapTHUHBI MUPA, POJIM XUMUHU B TTIO3HAHUU SIBIEHUH MPUPOJIBI, B POPMUPOBAHUHN
MBIIIUICHUSI U KYJIBTYPBI JIMYHOCTH, €€ (DYHKIIMOHAIHLHON T'PaMOTHOCTH, HEOOXOIUMOMN
JUIA pelIeHUs MPaKTUYECKUX 3aJad U HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3/I0pPOBBIO U IIPUPOJIHOM cpejie;

BJIAJICHUE CHCTEMOW XMMHMYECKMX 3HAaHHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIArarollne
MOHATHS (XMMHYECKUH DJEMEHT, aToM, OJJIEKTpOHHas o00o0Jiouka aroma, MOJeKyJa,
BAJIEHTHOCTh, 3JIEKTPOOTPULATENIbHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas (opmyna
(pa3BépHyTas U cokpamiéHHas), MOJb, MOJISIPHAs Macca, MOJISIPHBIN 00BEM, YraepoIHBIN
ckener, GyHKIHOHAJIbHAs TPYIIa, paguKai, U30Mepus, U30Mepbl, TOMOJIOTUYECKHI psif,
TOMOJIOTH, YIJIEBOJAOPOABI, KHCIOPOJA M a30TCOJAEpKAIIUEe COECOUHEHUsS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYNIIPHbIE COEIMHEHUs); TEOPUU M 3aKOHbI
(Teopus cTpoeHHS OopraHMuYecKkux BemecTB A. M. byTinepoBa, 3aKOH COXpaHEHHUS MacChl
BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN SI3bIK XUMUU; MUPOBO33PEHUECKHUE 3HAHUS,
JIe)Kalue B OCHOBE MOHMMAaHUS NMPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX SIBJIICHUU,
(akToNoruueckue CBEIEHUSI O CBOWCTBAX, COCTaBe, MOJYYEHHH U Oe30MacHOM
WCIOJIb30BAHUN BAXKHEHIIMX OPraHUYECKHUX BEIIECTB B ObITY U MPAKTUYECKOU
JEeSATEIBbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBIABIIATH XapaKTEpHbIE IPU3HAKY MOHATUH, YCTaHABIUBAThH
HX B3aUMOCBA3b, MCIOJIB30BaTh COOTBETCTBYIOIIME MOHSATHS IpPHU OMNHUCAHMM COCTaBA,
CTPOEHMS U NPEBPALICHUN OPraHUYECKUX COECIMHEHNN;

c(OpMUPOBAHHOCTh YMEHUN HCIOJB30BaTh XUMHUYECKYIO CUMBOJMKY JJISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH, COKparéHHO#) (opMya OpraHMYECKUX
BEIIECTB M YPaBHEHUM XUMHUYECKUX pEAKIMI, H3rOTaBIMBATH MOJEIH MOJIEKYJI
OPraHMYECKUX BELIECTB JUIS WIUIIOCTPALMU KX XHMHYECKOTO M MPOCTPAHCTBEHHOTO
CTPOEHHS;

chOpMUPOBAHHOCT, ~ yYMEHUH  YCTaHaBIMBATh  MPUHAAICKHOCTh  H3YUYEHHBIX
OpPraHMYECKUX BEHIECTB IO WX COCTABY U CTPOCHHUIO K OMPENEIEHHOMY KilacCy/TpyIie
COEUHEHUN  (YrJIeBOJOPONBI,  KUCIOPOJ M A30TCOJAEpKAIIUE  COEAMHEHMS,
BBICOKOMOJICKYJISIPHBIE COEMHEHHWA), JaBaTh KM Ha3BaHUA TIO0 CHUCTEMAaTHUYECKOU
HoMmeHkaarype (IUPAC), a Taxke NpuUBOIUTH TpPUBUAIbHBIE HAa3BaHMUS OTAEIBHBIX
OPraHMYECKUX BEIIECTB (STUJIEH, MPOMWIEH, AalleTWIEH, STHICHIJUKOJb, TIIHIEPUH,
¢denon, ¢dopManpaerui, aneTaibAeTHA, MypaBbUHAs KHCIOTA, YKCyCHas KHCIOTa,
OJIGMHOBAs KHCIIOTa, CTEAPUHOBAs KUCIOTA, TIIOKO03a, PPyKTO3a, KpaxMal, LEeJI003a,
TJTMITAH);

chOPMUPOBAHHOCTh YMEHHUS ONPEIEISITh BUIBI XUMUYECKOW CBS3M B OPraHMYECKUX
COEIMHEHUSX (OAUHAPHBIE U KPATHBIE);
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¢ chopMUPOBAHHOCTH YMEHHS MPUMEHSTH IMOJIOKEHUS TEOPHH CTPOCHHSI OPraHHMYECKUX
BemectB A. M. byriepoBa ansi 0ObsiCHEHUs 3aBUCUMOCTH CBOMCTB BEILIECTB OT HX
COCTaBa U CTPOECHMS; 3aKOH COXPAaHEHUS MacChl BEILIECTB;

e chopMuUpOBaHHOCTH YMEHUU XapaKTePU30BaTh COCTaB, CTpPOCHHUE, (U3MYecKHe u
XUMUYECKHUE CBOMCTBA TUIHMYHBIX MPEIACTABUTEICH Pa3IMYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB (METaH, dTaH, 3TWJICH, MPOIMIICH, aleTwieH, OyraaueH-1,3, MeTunOyraaueH-
1,3, ©eH30i1, METaHOJI, 3TAHOJ, JTHJICHTJUKOJb, TJIMIEPHH, (EHOJ, areTambIeTH],
MypaBbUHAs W YKCYCHas KHCJIOTBI, IJIIOKO3a, KpaxMmai, LEJI0j03a, aMUHOYKCYCHas
KHCJIOTa), WLIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXAYy HHUMH YpPaBHCHHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POpMYII;

e chOpPMHUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh HUCTOYHUKHU YIJIEBOJOPOJHOTO CHIPhS
(HegTb, NPUPOIHBIA Tra3, yroyib), CHOCOOBI HUX MEpepadOTKH U MPaKTUUYECKOE
MIPUMEHEHHE TPOJYKTOB MEPepadbOTKY;

e CchOpPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS TO XMUMHYECKUM YPaBHEHHUSIM
(maccbl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM MPOAYKTa pEaKuu IO
M3BECTHBIM Macce, 00BEMY, KOJUYECTBY OJHOTO M3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB
peaxkuun);

e chOpPMHUPOBAHHOCTh YMEHHUM BIAJETh CHCTEMOW 3HAHWK 00 OCHOBHBIX METOJaX
Hay49HOTO TMO3HAHUS, MUCIOJIb3yeMbIX B XMMHUHU TIPU H3YyYE€HUU BEIIECTB M XUMHUUYECKUX
sBJIeHUN (HaOMIO/IeHHWe, M3MEpeHHe, HKCIEPHUMEHT, MOJIEIMPOBaHHUE), HCHOJIb30BaTh
CUCTEMHBIC XUMHYCCKHE 3HAHUS JUIA TPUHATHS PEIICHUH B KOHKPETHBIX JKH3HECHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMU M UX MPUMEHEHUEM;

e chOpPMHUPOBAHHOCTh YMEHHI COOIOAATH MPaBHJIa TOJIb30BAHUS XUMHYECKOW MOCYION 1
Ja0opaTOpHBIM O00OpPY/ZOBAaHUEM, a TaKXe IpaBUjiia OOpaIleHHUsS C BEIIeCTBAMH B
COOTBETCTBUU C MHCTPYKLHUSMH IO BBHIOJHEHUIO JJA00PATOPHBIX XUMUYECKUX OTIBITOB;

e chopMUPOBAHHOCTh YMEHUU IJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCHEPHUMEHT
(mpeBpamieHuss OpraHMYECKHX BEIIECTB IPU HArpeBaHUHU, IOJY4YEHHE OTUJICHA H
M3Y4YE€HHUE €r0 CBOMCTB, KaUeCTBEHHbBIE PEaKIMU OPraHWYEeCKUX BEIIECTB, JEHATypalus
OENKOB TMpU HArpeBaHUU, IBETHbIE peakIMu OEIKOB) B COOTBETCTBUU C IMpaBUIaAMU
TEXHUKH ©Oe30MacHOCTH TMpu oOOpalleHud C BellecTBaMu U JabOpaToOpHBIM
o0opynoBaHUEM, MPEACTABIATh PE3YIbTaThl XMMUYECKOTO OKCIIepUMEHTa B (opme
3aMucyu YpaBHEHHH COOTBETCTBYIOLIUX PEAKIMI U (OpMYIHpPOBATH BHIBOABI Ha OCHOBE
3THX PE3yIbTATOB;

¢ chopMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAJIM3UPOBATH XUMHUYECKYI0 HH(pOpPMAIUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHHKOB (cpeacTBa MaccoBoil mHpopmauuu, MHTEpHET M
JPYTHX);

e chopMUpOBaHHOCTH YMEHHI COONIOATh MpaBWJIa HKOJIOTUYECKH 1eJIeCO00pa3HOro
MOBEACHUS B OBITY M TPYAOBOI NEATEIBHOCTH B IIENISAX COXPAHEHHUS CBOETO 3/I0pOBbS U
OKpY)Kalolleld MPUPOAHON Cpelbl, OCO3HAaBAaTh OMACHOCTh BO3ACWCTBHUS Ha KHUBBIC
OpraHu3Mbl OTPEEIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs cMbica nokaszarens [1JIK,
MOSICHATh HA MPHUMEpPax CrnocoObl YMEHbBIIEHUS W MPEIOTBPALICHHUS HX BPEIHOTO
BO3/ICHCTBUS HA OPTraHU3M UYEJIOBEKA;

e ISl 00YYArOIIMXCS C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 37I0POBBS: YMEHHE MPUMEHSTh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METOaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHHUIA,

e Uil CJHENbIX W CIa0OBUIANIMX OOYyYalONIMXCS: yMEHHE HCIOJIb30BaTh pelbedHO-
TOYEYHYIO cucTemy obo3Hauenwuii JI. bpaiins ans 3anucu xuMmudeckux GopmyiL.

11 knace
e CchOPMUPOBAHHOCTh TMPEACTABICHUI: O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAy4yHOW KapTUHBI MHpa, POJIU XUMUU B TO3HAHWU SBICHUA MPHUPOJABI, B
(hOpMHUPOBAHHUH MBIIIUICHUS U KYJIBTYPhl TUYHOCTH, €€ (QYHKIIMOHAIBHON TPAaMOTHOCTH,
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HEOOXOIMMOM NJIsl PElICHHs] MPAKTUYECKUX 3a/ad M IKOJOTHYECKH O00OCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHON CpPELIE;

BJIAJICHUE CHCTEMOM XHMHUYECKUX 3HAHUM, KOTOPAsl BKIIOYAET: OCHOBOIOJIAraroIInue
MOHATUS (XMMHUYECKUN 3JIEMEHT, aTOM, W30TOIN, S-, P-, O- 3JIeKTpOHHBIC OpOUTAIN
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
ANEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCJICHMS, XMMHUYECKass CBs3b (KOBaJIEHTHas,
WOHHAs, METaJUIMYECKas, BOJOPOIHAS ), KPUCTAJUTMUECKAsT PEIIETKA, THUITBI XUMUYECKUX
peaKuuii, pacTBOp, JIEKTPOJIUTHI, HEINEKTPOJIUTHI, JIECKTPOJIUTHYECKAS AUCCOLHAIUA,
OKUCITUTENb, BOCCTAHOBUTEIb, CKOPOCTb XHMHUYECKOW PpEaKIMH, XUMHYECKOE
paBHOBECHE); TEOPUHM M 3aKOHBI (TEOPHUS DIEKTPOJUTHYECKON JIHUCCOIMAIINH,
nepuoanueckuid 3akoH JI. . MenpaeneeBa, 3aKOH COXpaHEHUsI MAcChl BEIMIECTB, 3aKOH
COXpaHEHHUs U TMPEBPAIICHUSI SHEPTUH MPH XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XHUMHUH, MHPOBO33PEHUECKHE 3HAHUS, JIeXKAIIUe B OCHOBE
MMOHUMAaHUSI TPUIYUHHOCTH U CHUCTEMHOCTH XUMHUYECKHX SIBJICHHH, (PAKTOJIOTHYECKUE
CBEJIEHHWs O CBOMCTBax, COCTaBe, IMOJIYYCHHH U OE30MaCHOM HCIOJIh30BAHUU
BOKHEUIINX HEOPraHWYECKUX BEHIECTB B OBITY U MPAKTHUYECKOW JESITEIbHOCTH
YEJIOBEKa;

chOpMUPOBAHHOCTh  YMEHWUW  BBIIBJISATH  XapaKTepHbIE  TNPU3HAKK  TOHSITHH,
YCTaHABIWBATh WX B3aUMOCBS3b, WCIOJIb30BAaTh COOTBETCTBYIONINE TIOHSATHS TIPH
OTIMCAaHUU HEOPTAaHWYECKUX BEIIECTB U UX MPEBPAICHU;

c(hopMUPOBAaHHOCTh YMEHHUH HCTOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJISI COCTABJICHHS
dbopmMyn BemeCTB W ypPaBHEHWH XHMHYECKHX PEAKIUHA, CHCTEMAaTHYECKYIO
Homenknarypy (IUPAC) wm TpuBHanbHBICE Ha3BaHUS OTACIBHBIX HEOPTaHHMYCCKUX
BelecTB (yrapHblil Tra3, YIrJIEKHCIBIM Ta3, aMMHaK, raméHas H3BECTb, HeraméHas
U3BECTb, MUTHEBAS COJIA, TUPUT U JAPYyTue);

cOpPMUPOBAHHOCTh YMEHHUH OMNpeAeNsATh BaJEHTHOCTh M CTENEeHb OKUCICHHS
XUMUYECKUX DIEMEHTOB B COCAMHEHUSAX PA3IMYHOTO COCTaBa, BUJ XMMUYECKON CBA3U
(koBajieHTHasi, MOHHAs, METaJUIMYecKas, BOJOPOJAHAsA) B COCOUHEHHSX, THII
KPUCTAJJIMYECKON pemIETKN KOHKPETHOTO BelleCTBa (aTOMHAas, MOJIEKYJIIpHasi, MOHHAs,
MeTajin4yeckasi), XapakTep cpe/ibl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX COCTMHEHU;
chOpPMUPOBAHHOCTh YMEHMH yCTaHAaBIUBATh MPUHAMIEKHOCTh HEOPraHMYECKUX
BEIIECTB IO MX COCTaBY K OINpEAEIEHHOMY KIacCy/Tpynie COeAMHEHUU (IIPOCThIe
BEI[ECTBA — METAJUIbl U HEMETaJUIbl, OKCHIbl, OCHOBAHHs, KHCIOTHI, aM(OTEpHbIE
TUAPOKCHUIBI, COJIH);

chOpMUPOBAaHHOCTh YMEHUH pacKpbIBaTh CMBICT Mepuoauueckoro 3akona [[. .
MenzeneeBa W JIEMOHCTPUPOBATH €r0 CHUCTEMATH3UPYIOIIYIO, OOBSCHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh yYMEHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKUX 3JeMeHTOB |—4 mnepuonoB Ilepuogmueckoil cHCTEMbl XHMHUYECKHX
anementoB JI. Y. MeHeneeBa, HCHOJb3Ys MOHATHS «S-, P-, d-3JIEKTPOHHBIC OpOUTAINY,
«QHEPreTUYECKHe YpPOBHU», OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB
XUMUYECKUX 3JIEMEHTOB U MX COEIMHEHMM 1o mepuojaM u rpynnam llepuoamueckoit
CUCTEeMBI XUMHUYECKUX deMeHTOB 1. 1. Menneneena;

chOpMUPOBAHHOCTh YMEHUU XapaKTepu30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKHE
CBOWMCTBA  HEOPraHWYECKHX  BEUIECTB  PA3JIMUYHBIX  KIJIACCOB,  MOATBEPKIATh
CYLLIECTBOBAaHUE TEHETHUYECKOW CBSI3M MEXKIY HEOPraHWYeCKUMH BEIIECTBaMU C
MIOMOIIBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUECKUX PEAKLIUN;

c(hOpPMUPOBAHHOCTh YMEHHS KIACCH(PHUIIMPOBATH XUMUYECKHE PEAKIIUU TI0 Pa3THYHBIM
Mpu3HaKaM (YHCIy U COCTaBy PEarupyroluX BEIIECTB, TEIUIOBOMY AP PEKTy peakiuu,
W3MEHEHHUIO CTETeHeH OKHUCICHHUS DSJIEMEHTOB, OOpaTHMOCTH pPEaKIUH, Y4acTHUIO
KaTajan3aTopa);
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chOPMHUPOBAHHOCTh YMEHUH COCTABJIATh YPABHCHHUS PEAKIMI pPa3IUYHBIX THIIOB,
MOJIHBIE W COKPAIIEHHBIC YPAaBHEHUS pPEaKlUii MOHHOTO OOMEHA, YYHUTHIBAsl yCIOBHS,
MPU KOTOPBIX 3TU PEAKLUUU UIYT JO KOHIIA;

c(OPMHUPOBAHHOCTh YMCHHI IMPOBOJIUTH PEAKIUH, IMOATBEPIKAAIONINE KAaueCTBEHHBIH
COCTaB Pa3JIMYHBIX HEOPraHMYECKUX BEIECTB, PACMO3HABATH OINBITHBIM ITYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAaHMUECKHUX BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI pacKpbIBaTh CYIIHOCTh OKUCITUTEIHHO-
BOCCTAaHOBHUTEIBHBIX PEAKIIUH TOCPEICTBOM COCTABJICHHS AJICKTPOHHOIO OajlaHca 3TUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBHCHMOCTh CKOPOCTH XUMHUYECKOW PEaKIuu
OT pa3nuuHbIX (AKTOPOB; XapaKTep CMEIICHHS XHUMHUYECKOTO paBHOBECHUS B
3aBHCHUMOCTH OT BHeIIHero Bo3aeiicTBus (mpuniun Jle [llatense);

c(hOopMUPOBAaHHOCTh YMEHHH XapaKTepU30BaTh XUMHUYECKUE IPOIIECCHI, JICKAIUE B
OCHOBE TIPOMBIIINICHHOTO TOJyYEHUsI CEPHOM KHUCIOTHI, aMMHaKa, a TakKkKe
c(hopMUPOBAHHOCTH MPEICTABICHUM 00 OOIINX HAYYHBIX MPUHIIUMAX U IKOJOTHUECKUX
pooIeMax XUMHUECKOTO TPOU3BOJICTBA;

c(hOpMUPOBAaHHOCTh YMEHHMM TPOBOJUTH BBIYUCICHHS] C HCIOJIH30BAHUEM TIOHSTHS
«MaccoBasi JIOJISl BEIIeCTBA B PAaCTBOpPe», OOBEMHBIX OTHOIIEHWW Ta30B TMIPH
XUMUYECKUX PEaKIUAX, MacChl BEIIECTBA WM O00bEMA Ta30B IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIH O0BEMY OJIHOTO W3 Y4YaCTBYIOIIUX B PEaKIMH
BEIIECTB, TEIIOBOro 3¢¢ekra peakiuyd Ha OCHOBE 3aKOHOB COXPAHEHMS] MacChl
BEIIIECTB, MPEBPAIICHUS U COXPAHEHUS YHEPTUH;

c(hopMUPOBAHHOCTh YMEHHI COOJIIOATh MPaBHJIA MOJIb30BAHUS XUMHUYECKOW MOCYI0M
U J1a0OpaTOpHBIM O0OPYIOBAaHHWEM, a TaKXKe IpaBWiIa OOpalleHHs C BEUIECTBAMH B
COOTBETCTBUU C MHCTPYKLHUSMU IO BBHIOJHEHUIO JJA00PATOPHBIX XUMUYECKUX OTIBITOB;
c(OpMUPOBAHHOCTh YMEHHUIl IUIAHUPOBATH W BBHIMOJHATH XUMHUYECKHH 3KCIIEPUMEHT
(pa3nokeHue MepoKcHuaa BOJIOPOAa B MPUCYTCTBUU KaTalln3aTopa, OMpPEIEICHUE CPEebl
PacTBOpPOB BEIIECTB C MOMOIIbI0 YHHBEPCAIBHOIO WHIUKATOPA, BIUSHHUE Pa3IMYHBIX
(akTOpOoB Ha CKOpPOCTh XHMHYECKOH peakluuu, peakluud HOHHOro oOMeHa,
KaueCTBEHHbIE peakuu Ha cyiabdar-, KapOOHAT- W XJIOPUA-aHUOHBI, HA KATUOH
aMMOHHMSI, pEIIEHHEe OKCIEePUMEHTAJIbHBIX 3a7ad 1o TemMaM «MeTauibl»y U
«HeMmeramnel») B COOTBETCTBUU C MPaBUIAMH TEXHUKH O€30MACHOCTH MPHU OOpaIieHuu
C BeulecTBaMM M JIAOOpPaTOpPHBIM O00OpPYAOBAHHUEM, MPEICTABIATh PE3YJIbTATHI
XMMHUYECKOTO IKCIEpUMEHTa B (opMe 3allucu YpaBHEHHI COOTBETCTBYIOIIMX peaKUUi
1 (GOpMyIUpPOBATH BHIBOABI HA OCHOBE 3TUX PE3yIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUI KPUTUUYECKU aHAIM3UPOBATh XUMUYECKYI0 HH(POPMALIUIO,

MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (CpeICTBa MaCCOBOM KOMMYHUKaluu, UHTEpHET 1
APYTHX);

chOpMUPOBAHHOCTh yYMEHUN COONIOIATh MpaBWJIa 3KOJOTHYECKH IeIeco00pa3HOro
MOBEACHUS B OBITY U TPYJOBOM AEATEIBHOCTH B LENAX COXPAHEHUS CBOETO 3JI0POBbS U
OKpY)KaroIled MNPUPOJHON Cpenbl, OCO3HABaTh OIMACHOCTh BO3JCHCTBHS Ha >KUBBIE
OpraHu3Mbl OMpPEAENEHHBIX BEUIECTB, NOHUMAas cMbica nokazarens [1/IK, noscHsaTs Ha
MpUMepax CIocoObl YMEHBIIECHUS W MPEAOTBPALICHUS UX BPEIHOTO BO3ACUCTBUS HA
OpraHu3M 4YeJIOBEKa;

JUI 00YYaroIIUXCsl ¢ OTPaHUYSHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS: YMEHUE MPUMEHSTh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METOaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHHUIA,
JUIS CHETbIX W CIa0OBUASIIMX OOYYaIOIIUXCS: YMEHHE HCIONIb30BaTh pelbedHo-
TOYEUYHYIO cucTeMy obo3HaueHuit JI. bpaiins nns 3anucu XxumMmudeckux GopmyiL.

TEMATHYECKOE IINIAHUPOBAHHUE
10 kaace
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n/m Pa31e10B H TeM Beero Kontpons | Ipakruue nuepp
Hble CcKHe o0pa3oBaTe/ibHbIE
NPOrpamMmbl
padoTsl patoThI pecypchl
Pa3nen 1. Teopernueckue 0CHOBBI OPraHM4YecKoii XumMuu, 3 yaca
[Mpeamer opranuyueckoi bubmmorexa [IOK
xumun. TeopHst CTpoeHus https://m.edsoo.ru/7f41837c
11 OpraHUYeCKUX 3 Hpodmmrivym
: p < https://bvb-
coeauHeHHA A. M. kb.ru/?section=urochnaya-
byrneposa deyatelnost
Pa3nen 2. YraeBoaopoabl, 13 yacon
21 [IpenenbHble 5 Bubinoreka [JOK
] YTIJIEBOIOPOJBI — AJIKAHBI https://m.edsoo.ru/7f41837¢
Henpenenbabie
2.2 JIEBOJOPOBI: AITKEHBI 6 1 bubmmorexa [IOK
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aJKaJAuEHBI, aJIKHHEI
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23 ApomaTtuueckue 5 https://m.edsoo.ru/7f41837c
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sson/4775/start/150494/
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Pasznea 3. Kucaopoacoaepsxamme oprannyeckue coeiuHenus, 13 yacos
bubanoreka [JOK
https://m.edsoo.ru/7f41837¢
[MpopmurrMyM
3.1 Cnuptel. Denon 3 https: //bvb-
Kb.ru/?section=urochnaya-
deyatelnost
Anbaerunbl. KapOoHOBBIC Bubmmorexa [JOK
3.2 KucJoTel. C0KHBIE 7 1 https://m.edsoo.ru/7f41837c
3hupsI
bubnmoreka [JOK
3.3 VYrneBoasl 3 1 https://m.edsoo.ru/7f41837¢c
Pasznea 4. A3oTcoaeprkanye oprannyeckue coeJuHeHus, 3 yaca
bubnmoreka [JOK
4.1 AMMHBI. AMHHOKHCIIOTB. 3 https://m.edsoo.ru/7f41837c
benku
Pa3nen 5. BbicokoMOJIeKy IsIpHbIE COeTMHEHUs], 2 Yaca
bubnmoreka [JOK
Inactmaccer. Kayaykn. https://m.edsoo.ru/7f41837c
51 B 2 [MpopmurIMYM
OJIOKHA https://resh.edu.ru/subject/le
sson/4823/start/150933/
HUTOI'o 34 2 2
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TEMATHYECKOE IINTAHUPOBAHHUE

11 knacce
KoaunuyecTBO 4acoB DJIeKTPOHHBbIE
Ne HauMeHoBaHHe (undpoBbIe)
n/n Pa3eNoB U TeM Beero Koutpoan IpakTi uepp
HbIe ueckme odpa3oBaTejibHbIE
MPOrpaMmabl
padoThI padoThI pecypchl
Pa3nen 1. TeopeTrnueckue OCHOBBLI XUMHH, 13 yacoB
CtpoeHue aTOMOB. Bu6moreka LIOK
IIepuonuuecknii 3aK0H U https://m.edsoo.ru/7f41837¢
11 [Nepnoanueckas cucrema 3
XUMHUYECKUX 3JIEMEHTOB /.
W. MenneneeBa
CrpoeHue BemiecTBa bubmmorexa [IOK
1.2 ’ 4 https://m.edsoo.ru/7f41837c
MHoroobpas3ue BelecTs
Bbubaunoreka [JOK
https://m.edsoo.ru/7f41837c
1.3 XHUMHIECKHE PEAKIIMHA 6 1 1 https://resh.edu.ru/subject/les
son/3523/start/151161/
Pa3znen 2. Heopranuueckasi xumus, 17 yacon
bubaunoreka [JOK
https://m.edsoo.ru/7f41837c
[MpopmurEMYyM
2.1 Meransl 6 httos://bvb-
kb.ru/?section=urochnaya-
deyatelnost
bubanoreka [JOK
https://m.edsoo.ru/7f41837¢
[MpodpmurrMym
2.2 Hemerasmist 9 1 1 httos://bvb-
kb.ru/?section=urochnaya-
deyatelnost
bubarnoreka [JOK
23 CBs13p HEOPraHMYECKUX U 2 https://m.edsoo.ru/7f41837¢c
' OpraHUYeCKUX BEIIECTB https://resh.edu.ru/subject/les
son/4960/start/151374/
Paznen 3. Xumus u :ku3Hb, 4 yaca
bubmmoreka ITOK
https://m.edsoo.ru/7f41837c
[MpodpmurrMym
3.1 X¥MUs U )KU3Hb 4 httos://bvb-
kb.ru/?section=urochnaya-
deyatelnost
HUTOIO 34 2 2
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