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COILEPKAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKAA XUMUSA

TeopeTnueckne 0OCHOBBI OPraHMYeCKO XUMHH

IIpenmeT opraHnyecKkod XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUYCHUE
B MOJIYYEHUH HOBBIX BELIECTB U MAaTepHanoB. Teopusi CTPOEHHUS] OPTaHUYECKUX
coenuHeHuii A. M. byrtnepoBa, €€ oCHOBHbIE NOJIOKEHUsS. CTpyKTypHBIE
dbopmynbl opraHndeckux BemiecTB. ['omosiorusi, nuzomepusi. XUMU4YECKasi CBSI3b
B OPraHUYECKUX COCIMHEHUAX — OJJUHAPHBIE U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJ1accupuKau OpPraHMYeCKUX  BEIIECTB.
HomeHknaTypa opraHn4ecKkux COeMHEHUM (CUcTeMaTnuueckas) U TpUBUAJIbHbBIC
HA3BaHMS BAXKHEUILINX MPEACTABUTEIEH KIACCOB OPraHMYE€CKUX BEIIECTB.

DKCMEPUMEHTAIBHBIE METOJbl M3YyYEHUs BEIIECTB M HMX IPEBPAILICHUN:
O3HaKOMJIEHHE ¢ 00pasllaMu OpPraHWYeCKUX BEUIECTB M MaTepuajlaMd Ha UX
OCHOBE, MOJCJIMPOBAHUE MOJIEKYJl OPraHMYECKHX BEIECTB, HAOMIOACHUE U
OMHUCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB MO TMPEBPAIICHUIO OPraHUYECKUX
BEIIIECTB MPU HarpeBaHuu (TUIaBjaeHUEe, OOYTIIUBaHKUE U TOPEHUE).

YriaeBogopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, T'OMOJOTMYECKUU psiA. MeTaH W 3TaH —
MPOCTEUINNE MPEICTABUTEIN aJIKaHOB: (PU3MUECKHME M XUMHYECKHE CBOWCTBA
(peakuuu 3aMelIeHUs] W TOpPEHUs), HaXOXKIACHUE B MPHUPOJE, IMOIYyYeHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTUYECKUN PSAA. DTUIIEH U MPONUIIEH
— MPOCTEHIINE MPEJCTABUTEIN AJKEHOB: (U3MUYECKHE U XMMUYECKHE CBOMCTBA
(peakuy TUAPUPOBAHUS, TaOTEHUPOBAHUS, THUIpATAllMM, OKUCICHUS W
NOJIMMEPHU3ALINH ), IOJTYYECHHE U IPUMEHEHHUE.

Ankanuensl: Oyraauen-1,3 u metundyraauen-1,3: cTpoeHue, BaXKHEHUIINE
XUMUYECKUE CBOMCTBA (peakuust MOJIUMEPU3ALIIH ). [Tonydenue
CUHTETUYECKOr0 KayuyyKa U pEe3UHBI.

AJNKUHBI: CcOCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUU PsI.
AlLIETUJIIEH — TMPOCTEUINIMNA TPEACTaBUTENb aJKMHOB: COCTaB, CTPOCHHE,
¢uznueckne W XMMHUYECKHE  CBOWCTBA  (pEakmuu  TUIPUPOBAHUA,
rajiOreHUpOBaHUs, THIpaTallil, TOPEHHUS ), IOJYYCHUE U TPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, GU3NUIECKUE U XUMHUECKHE CBOMCTBA
(peakuuu TrajJoreHUpOBaHUST W HUTPOBAHUA), IOJYyYEHHE U MPUMEHEHHE.
Tonyon: cocmas, cmpoenue, Quzuueckue u Xumuueckue ceolucmeda (peaxyuu
2ANI02eHUPOBANUST U HUMPOBAHUSL), NnoNyyenue u npumeHeHue. TOKCUUHOCTD
apeHoB. ['eHeTMyeckas CBS3b MEXAY YIJIE€BOJAOPOAAMM, IPUHAICKALMUMA K
Pa3IMYHBIM KJIACCAM.

[IpupoaHble MCTOYHUKHU YIJIEBOAOPOJOB. [IpupoaHbIi ra3 M MOmyTHBIE
HedTaabie Ta3zbl. HedTs u e€ mpoucxoxaenne. CrocoOsl mepepaboTku HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKHM, KaTaduTU4YeCKHil), mupoiu3. [IpoayKTbl
nepepadoTku HePTHU, HX NPUMEHEHHE B MPOMBIIIJIEHHOCTH W B OBITY.
KameHHbI# yroip U IpoyKThI €ro NepepadboTKH.

OKCIEpUMEHTAJIbHbIE METOJbl M3Y4YEHHUS BEUIECTB M HUX IMPEBpAILCHUM:
O3HaKOMJICHHE C oOpaslaMu TJIacTMacC, KaydyKOB W PE3WHBI, KOJUICKIIHH
«Hedtp» u «YTOnp», MOJEIHPOBAHHWE MOJICKYJd YTIJEeBOJOPOIOB U



rajoreHONPOU3BOHBIX, TMPOBEJACHUE MNPAKTHUUYECKOW paloThl: MOJYy4YCHUE
ATWIEHA U U3YUYEHHUE €r0 CBOICTB.

PacuérHble 3anaun.

Bbruncienuss mo ypaBHEHUIO XMMHYECKOM peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEaKIUU MO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJTHOTO U3 HCXOJHBIX BEIIECTB WU MPOIYKTOB
peaKium).

Kuciaopoaconep:xamme oprannyeckue coeJuHeHHUs

[IpenenbHble ONHOATOMHBIE CHHUPTHL. METaHOA W 3TaHOJ: CTPOCHHUE,
dbu3nuUYecKkue MU XMMHUUYECKHE CBOWCTBA (PEAKIMU C AaKTUBHBIMU METAJJIAMH,
raJIoreHOBOZIOPO/IaMH, TOpPEHHUE), NMpPUMEHEHHue. BoaopolHbIE CBSI3M MEXKIY
MOJIEKYyJIaMU CIUPTOB. [lelicTBME MeTaHoJIa U 3TaHOJIa HA OPTraHU3M YeJIOBEKa.

MHoOroatoMHbl€ CHOUPTHL. ITUJICHTJIMKOIbL W TJUIEPUH: CTPOCHUE,
dbu3nUeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEHUCTBHE CO MIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAsl peaKklusi Ha MHOTOAaTOMHBIE CIIUPTHI). [lelicTBue Ha
opraHusMm 4enoBeka. [I[puMeHeHue TimiepuHa U dTUICHTITUKOJIS.

@deHoJ: CTpOeHUE MOJEKYJbl, (PU3NYEeCKHUe U XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpaerunpl U kemowusl. DopManbIerui, aueTandbAETUI: CTPOCHHE,
dbu3nYecKue U XMMUYECKUE CBOMCTBA (PEaKIIMK OKHCJICHUS U BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINH ), IOJYUYCHHE U IPUMEHCHHE.

OnHOOCHOBHBIE TpeeabHble KapOOHOBBIE KHUCIOTHL. MypaBbuHAs U
YKCYCHasl KUCJIOThI: CTpOCHHE, (PU3nUecKrue U XMMUUECKHUE CBOMCTBA (CBOMCTBA,
oOme s Kjiacca KHUCIOT, peakius dSTepuduKaiuu), TMOJydyeHUue W
npuMmeHeHne. CTeapuHOBasi U OJIEMHOBASI KUCJIOTHI KaK NPEICTABUTEIN BBICIINX
KapOOHOBBIX KHUCIOT. MpbUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, HX
MOIOIIEE IEUCTBUE.

Crnoxnble 3(Upbl KaKk MNPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbiX 3¢upoB. Kupsl. ['mapomus xupo. [IpumeHneHue KUpPOB.
buonornueckas poib )KUPOB.

VYrneBogsl: coctaB, Kiaccudukanus yriaeBoaoB (MOHO-, JH- U
noymcaxapuabl). [roko3a — mpocTedmmii  MOHOcaxapua: OCOOCHHOCTH
CTpOEHUSI MOJIEKYJIbI, (PU3NUECKUE U XUMUYECKUE CBOMCTBA (B3aUMOJECHCTBUE C
ruapokcuaoMm Menu(Il), okuciaenne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBIICHHE, OpPOYKEHUE TIIFOKO3bI), HAXOXKJIEHUE B MPUPOJIC, IPUMEHEHHE,
ouonornyeckas posib. @orocunre3. pykTo3a Kak H30MEP TITFOKO3HI.

Kpaxman u nemirono3a kak npupoHbie noauMepsl. CTpoeHue Kpaxmala u
euTtoa03bl.  PU3NYeCKUe W XMMHYECKHME CBOMCTBA Kpaxmaina (TUIpOJIv3,
KaueCTBEHHasl pEaKIUs C HOJIOM).

DKCIEpUMEHTAIIbHBIE METOAbl M3Y4YEHHUs BEUIECTB M WX IPEBpAILCHUN:
MpOBEAEHNE, HAOIIOJEHUE U OMHCAHUE AEMOHCTPALMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIUH OJHOATOMHBIX CIUPTOB (OKUCJIEHUE ATaHOJA
okcugoM Mmenu(Il)), MHOrOaTOMHBIX CIHUPTOB (B3aMMOJAEHCTBHE TIMIEPUHA C
ruapokcuaom Menu(Il)), anpaernnoB (OKUCIEHHE aMMHAYHBIM PaCTBOPOM
okcuga cepedpa(l) u rugpoxcumom wmenu(Il), B3aumopgelcTBUEe Kpaxmana C
MOJIOM), TPOBEACHHE MPAKTHUYECKOW pabOThI: CBOWCTBAa pPAacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnbie 3anaun.

Boluncnenuss mo ypaBHEHUIO XMMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOIO BEILECTBA WJIM NPOJAYKTa PEAKIHUH IO H3BECTHHIM




Macce, 00bEMY, KOJMYECTBY OAHOTO W3 MCXOIHBIX BEIICCTB WU MPOTYKTOB
peaKium).

A30TCoaepKaIIe OpraHnueCcKrue COSTUHECHUS.

AMUHOKHCIIOTBI ~ KaKk  aM(OTepHBIE  OpPraHUYECKHE  COCAUHCHUS.
dusnyeckrue M XUMUYECKHE CBOWCTBA aMHHOKHCIOT (Ha MpUMEpPE TIIUIHUHA).
buonornyeckoe 3HaueHUE aMUHOKUCIIOT. [lenTusl.

benku kak mpUpOIHBIC BBICOKOMOJICKYJISIPHBIC coeauHEeHUs. [lepBudHas,
BTOpHYHAS W TPETUYHAS CTPYKTypa OCJIKOB. XWMHUYECKHE CBOHCTBa OCIIKOB:
THJIPOJINA3, ICHATYpPAINs, KAYeCTBEHHBIC PEAKITMK Ha OCIIKH.

OKCHEpUMEHTAILHBIE METOJbl M3YUYEHUS BEIIECTB M WX IMPEBpAICHHIA:
HAOJIFOJICHUE M ONMCAaHUE JEMOHCTPAIMOHHBIX OMBITOB: JCHATYpaIus OCIKOB
IIPW HarpeBaHUU, [IBETHBIC PEAKIIMK OCITKOB.

BricokoMoJieKyJIsIpHbIE COeTMHEHUSI

OCHOBHBIC TOHATHS XHMHH  BBICOKOMOJICKYJSIPHBIX  COCJTMHCHHIA:
MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, CTEICHBb IMOJTUMEPH3AINN, CPETHSS
MoJIeKyJsipHass Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYISIPHBIX
COCIMHCHUN — TIOJIMMEPHU3aIIHs U TTOJTMKOHACHCAITHS.

DKCIEpUMEHTAJIbHBIE METOJbl M3YYCHHUS BEIIECTB M WX IPEBpAICHUN:
O3HAKOMJICHHE C oOpa3llaMM TPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
TUIACTMACC, KayqyKOB.

MexXnpeIMETHBIC CBS3H.

Peanuzanmss MeEXIpPEIMETHBIX CBS3€H IPU HM3YYCHUHW OPraHHYCCKOU
xumun B 10 Kitacce OCYIIECTBISICTCS 4Yepe3 HCIONb30BaHWE Kak OOIIUX
€CTECTBEHHO-HAYYHBIX TIOHATHW, TaK W TOHSATHUH, SBISIONIUXCS CUCTEMHBIMHU
IUTS OTZIEIBHBIX MIPEIMETOB €CTECTBEHHO-HAYTHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC TIOHSATHUS: SIBICHWE, HAy4HbIH (aKT,
THIOTE3a, 3aKOH, TEOpHSs, aHAIHM3, CHHTE3, Kiaccu(uKaims, NMepUOIUIHOCTS,
HaOII0IcHHEe, N3MEpPEHNE, SKCIIEPUMEHT, MOICTTUPOBAHHE.

®dwus3uka: wmarepus, OdHEprus, Macca, aToM, OJEKTPOH, MOJIEKYIa,
DHEPreTHYECKUN YpPOBEHBb, BEIIECTBO, TEJIO, O0BEM, arperaTHoOe COCTOSHUE
BeIIeCcTBa, QU3MUCCKUE BEIMUNHBI U €JIMHUIIBI KX U3MEPCHHUS.

buonorus: kiertka, opranusM, 6uocdepa, 0OMEH BEIIECTB B OpraHU3ME,
dboTocHHTE3, OMOJOTHMYECKH AaKTHBHBIC BellecTBa (OCIKH, YIIEBOIbI, KHUPHI,
(bepMeHTHI).

[eorpadus: MuHEpadbl, TOPHBIE TIOPOJbI, IIOJIE3HBIE WCKOIAaeMbIe,
TOILJTMBO, PECYPCHI.

TexHonorusi: TUIIEBbIE TPOIYKTHI, OCHOBBI PAIMOHAIBLHOTO TMHTAHMUS,
MOIOIINE CPENICTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKHE TperapaThl, MaTeprabl
U3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnvyeckre OCHOBbI XUMHHU

XUMHUYECKUU 3JIeMeHT. AToM. fnpo aroma, H30TONbL. DJIEKTPOHHAs
000J109Ka. DHEPreTHICCKUE YPOBHH, ITOYPOBHUA. ATOMHBIE opOHTaiw, S-, p-, d-
anemMeHTbl. OCOOEHHOCTH paclpeeseHUs JIEKTPOHOB MO OPOUTAISIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYpaIIHsi aTOMOB.

[leppuonnuecknit  3akoH u llepuoamyeckas cucteMa XHMHUYECKUX
anemeHnTtoB JI. WM. MenngeneeBa. CBs3p MNEPHOJMYECKOTO 3aKOHA U



Ileppuonnueckor cucrtemMbl XuMu4eckux odieMeHToB JI. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKUX AJIEMEHTOB M OOpa3yeMbIX HUMHU MPOCTHIX U CIIONKHBIX
BEIIECTB IO TpynmnaM M MEPHOJIaM. 3HAYCHUE NEPHOJMYECKOr0 3aKOHA B
Pa3BUTUU HAYKHU.

Ctpoenune BemecTBa. XHUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBSI3U
(xoBaJIeHTHAsI HEMOJIAPHASI U TMOJISIpHAsl, MOHHAs, MeTaJUTn4YecKasi). MeXaHU3MBbI
o0pa3oBaHUs KOBAJICHTHOM XHWMHYECKOW CBA3M (OOMEHHBIM U JOHOPHO-
akienTopHeii). BomopoaHas cBsA3b. BajgeHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucnenusi. IOHbI: KATHOHBI U AHUOHBI.

BemiectBa MOJNEKYJISIPHOTO UM HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH
MOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. THUMBl  KPUCTAUIMYECKUX  PEHIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKHU.

ITousTue o nucnepcHbIX cuctemMax. VICTUHHBIE U KOJJIOUJHBIE PACTBOPHI.
MaccoBast 10J14 BELIECTBA B PaCTBOPE.

Knaccudukanyus  HEOpraHMYeCKMX  COCIUHCHHM. Homenxkiarypa
HEOPraHWYECKUX BEHIECTB. [ €HeTMYeCKas CBSI3b HEOPraHUYECKHUX BEILECTB,
MPUHAICKAIMX K PA3TMYHBIM KJIACCaM.

Xumudeckas peakiusa.  Kiaccudukanus XUMUYECKUX  peakiuid B
HEOPraHWYECKON M OPraHUYeCKOW XMMHUU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB.
O6patumble peakiuu. XUMUYECKoe paBHOBecue. DakTOphl, BIUSIOINIME Ha
cocTostHuE Xumudeckoro pasHoBecus. [Ipunnun Jle Hlarense.

Onexrponutuyeckas aucconuanus. CuiabHble U ciaOble DJIEKTPOJIUTHL
Cpenia BOOHBIX pacCTBOPOB BEILIECTB: KHUCIIAsl, HEUTpaJIbHAS, IEIOYHAS.

OKHMCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUU.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHUs BELIECTB M WX MPEBPAILLCHHIA:
nemoHcTpanus tabmui «llepuoguueckass cuctemMa XUMHUYECKHX JeMeHTOB /1.
N. MenpeneeBay, u3yueHrue MOJENeH KpUCTANTMYECKUX PEIIETOK, Habt0IeHe
U ONHUCAaHUE JIEMOHCTPAIIMOHHBIX W JIaOOPAaTOPHBIX OMNBITOB (pa3okKeHUE
NEPOKCUJA BOJOPOJAa B MPUCYTCTBUU KaTaau3aropa, ONPEACIICHUE CPEIbI
pacTBOpPOB BEUIECTB C IOMOIIBI0 YHUBEPCAIBHOIO WHJHUKATOPA, PEAKIUU
MOHHOTO OOMEHa), MPOBEICHHUE MPAKTUYECKON padoThl «BiusHUE pa3IHMuHbIX
(aKTOpPOB Ha CKOPOCTh XUMUUYECKON PEAKIIUN.

Pacuérurnie 3amaun.

Pacu€éTtel 10O ypaBHEHMSM XUMHUYECKMX pEakUUd, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUYETHI, PACUYETHI C MCIOJIB30BAHUEM IMOHATHS «MACCOBAs
JIOJISI BEILIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilosoxxenne HemerayuioB B llepuonnyeckoin cucrteme
xumudeckux 3aeMeHToB J[. M. MenaeneeBa 1 0COOCHHOCTH CTPOSHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAUIOB. AJIJIOTPONHUS HEMETa/UIOB (Ha TpUMeEpe
KHCJIOpOoJ1a, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BAKHEHIITUX HEMETAJIOB (TaJOT€HOB, CEPhl, a30Ta,
dochopa, yriepoga HW  KpEeMHHS) HM  HUX COSOUHCHHMA  (OKCHIIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprMeHeHne BaXKHENIIINX HEMETAIIIIOB U UX COCIMHEHUU.

Mertamisl. [lonoxenne metamioB B llepuoauueckoit cucteMe XUMUYECKUX
sanementoB JI. WM. MenneneeBa. OCOOEHHOCTH CTPOEHHUS BJIECKTPOHHBIX



o0osouek atoMoB MeTaioB. O6mue guznueckue cBoiicTBa MetamioB. CruiaBbl
METAJUIOB. DJIEKTPOXUMUUYECKUAN Psi HAPSX)KEHUA METAJUIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUIIINX METAJJIOB (HATPUM, Kaluid, KaJIbI[UM,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO61mume crnocoObl mosiydeHust MeTasuioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHUKE.

DKCIIEPUMEHTAIBHBIE METOAbl W3YyYEHHUs BEIIECTB M HMX IPEBPAILICHUN:
M3YUYEHHUE KOJUICKIIUU «MeTalljibl ¥ CIUIaBbl», 00pa3lloB HEMETAIIOB, PEIICHUE
AKCIEPUMEHTATBHBIX 3a/lau, HAaOJMIOJCHUE U OINHCAHUE JAEMOHCTPAIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aMMOJCHCTBHE THUIPOKCHUIA  QJTIOMUHHS  C
pacTBOpamMy KHUCJIOT M WIEJIOYEH, KA4eCTBEHHbIE PEaKUUU Ha KATHOHBI
METAaJIJIOB).

PacuétHnie 3agaun.

Pacuétel Mmacchl BemecTBa uin 00bEMa ra3o0B MO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MAacce WU 00BbEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIIUU BEIIECTB,
pacu€Tel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEaKIUU, €CIU
OJIHO M3 BEIIECTB UMEET IPUMECH.

X¥MHUA U )KU3Hb

Ponbs xuMun B o0ecriedeHnH SKOJIOTHUECKOM, SHEPTreTUYECKON U TTHIIEBON
0€30MacHOCTH, pa3BUTUU MeTUIIUHBL. [[OHSATHE O HayYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX TPOMBIIIJIEHHOTO
MOJTyYEeHUS] BAXKHEUIIINX BEIECTB.

UenoBek B MHUpE BEHIECTB M MaTEPUAIOB: BAXKHEWINIME CTPOUTEILHbBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTEpHalibl, KpAaCKH, CTEKJIO, KEepaMuKa,
MaTepuabl JJisl SIEKTPOHUKHM, HAHOMATEpHaJIbl, OpPraHMYE€CKUE U MUHEPAJIbHBIC
yI0O0peHHUSL.

XuMUs ¥ 3[I0pOBbE YEJIOBEKa: MpaBUJia UCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, TpaBuia O€30MaCHOTO HCIOJIb30BAaHUS IPENapaToB OBITOBOM
XHMHHU B TIOBCEIHEBHOMN KU3HMU.

MexrnpeaMeTHbIE CBSI3H.

Peanmuzanus MeEXNOpeIMETHBIX CBSI3eM TIPH  HM3YYCHUH OOIEeH W
HEOpraHnyeckoi Xxumuu B 11 Kjacce OCyIIECTBISETCA Ye€pe3 HCIOJIb30BaHHUE
KaK OOIIWX ECTECTBCHHO-HAYYHBIX IMOHATHH, TaK W TIOHATUH, SBIISIONIUXCS
CHUCTEMHBIMHU JIJISI OT/CJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.

OO61mue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAyYHBIN (akT, THIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KiIacCU(HKAIM, IEePUOIUIHOCTh, HAOJIOICHHE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

du3nka: Marepus, dHEPrus, macca, aToM, 3JICKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOIl, pPaJUOaKTUBHOCTb, MOJICKYJa, SHEPreTHYECKUN YPOBEHb,
BCIIIECTBO, TEI0, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA, (HU3UUCCKHE
BEJIMYMHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorms: kieTka, oOpraHu3M, 23KOCHCTEeMa, Owocdepa, Makpo- H
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

I'eorpadms: MwuHEpanbl, TOpPHBIE IOPOJBI, IOJE3HBIC HMCKOIIaeMbIe,
TOIUTMUBO, PECYPCHI.

TexHonorus: XHUMHYCCKas IMPOMBIIIJICHHOCTD, MCTAJLIIypru:,
IIpOU3BOACTBO CTPOUTCIIBHBIX MaTcpHajioB, CEIbCKOXO03SMCTBEHHOC
IIpoOnu3BOACTBO, mumeBas IIPOMBINIJIICHHOCTD, (bapMaI_[eBTI/I‘—IeCKaH

IIPOMBIINIJICHHOCTD, ITPOU3BOACTBO KOCMCTHYCCKHUX IIPCIIapaTOB, IIPOMU3BOACTBO



KOHCTPYKIIMOHHBIX MaTcpuailos, QJICKTpOHHAaA IMPOMBIIIJICHHOCTD,
HAaHOTCXHOJIOTHH.



IVTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMUN  HA  BA3OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJibTaTaM OCBOEHUS
oOydJarolmuMHcsl TPorpaMM CpelHero oOiiero oOpa3oBaHus (JIMYHOCTHBIM,
METaNnpeIMETHbIM W MpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOW s
pa3pabOTKU IUIAHUPYEMBIX PE3YIbTATOB OCBOCHHS MTPOrPAMM CPEAHETO OOIIEro
00pa3oBaHUs SBISIETCS CUCTEMHO-/ICSITETLHOCTHBIN MOIXO.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM MOJXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS TMpeaAMeTa «XHUMHs» Ha YPOBHE CPETHETO
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HaHHE OOYYAIOIIUMUCS POCCUMCKON TpakIaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIENICHHUIO;

HaJIU4Me MOTUBAIIUU K OOYUYCHHUIO;

I[eJICHANIPABIIEHHOE pPa3BUTHE BHYTPEHHUX YOCXKICHUW JUYHOCTH Ha
OCHOBE KJIFOUYEBBIX IICHHOCTEH M MCTOPUUYECKUX TpPAJAMIMN 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NESATeIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMHU, IPUCYIIUMHU 11€JIOCTHON
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HAJIMYME TPABOCO3HAHUSA DKOJIOTMYECKOM KyIbTYphl M CHOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3yJbTAaThl OCBOEHUS INMpEAMETa «XHUMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIUTATEIBHON NEATETbHOCTH B COOTBETCTBUM C
T'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMU, IyXOBHO-HPAaBCTBEHHBIMU
[IEHHOCTSAMH U UealaMH POCCUHUCKOT0 IPa)IaHCKOro 00IeCTBa, MPUHSATHIMH B
oOIIIeCTBE HOPMaMH U TMpaBUJIaMH MOBEACHUS, CIIOCOOCTBYIOUIUMU IpOIeccam
CaMOITO3HAHMS, CAaMOPA3BUTHS M HPABCTBEHHOIO CTAHOBJIEHUSA JUYHOCTHU
00yJaronuxcsl.

JIM4HOCTHBIE PE3YIbTAaThl OCBOEHUS TMpeaMeTa «XHUMHS» OTPAXKAKOT
c(hOpPMHPOBAHHOCTh OTMBITa TO3HABATEIBHOM M MPAKTUUYECKON IeATEIHHOCTU
oOy4aromuXxcs Mo pearn3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE
B YaCTH:

1) rpaaaHCKOT0 BOCIUTAHUSA'

OCO3HAaHMS  OOy4YaIOIIMMHKCS  CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U MPABOMOPAIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMAax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM JESITENBHOCTH MPU CO3JAHUU
y4eOHBIX MMPOEKTOB, PEIICHUN YICOHBIX M TTO3HABATEIBHBIX 3a/1a4, BBITIOJIHEHUN
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HaMEpPEHUs, JOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3IMUHbIX BUOB YUeOHOU JIEATEIIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOTO OTHOUIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HACIIEIHUIO
OTEUYECTBEHHON XMMUH;

YBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TECOPUM M MPAKTUYECKOTO
MIPUMEHEHUS] XUMUHU, OCO3HAHUS TOTO, YTO JIOCTUKEHUS HAYKH €CTh PE3yJbTaT



JUTMTETTLHBIX  HAOJMIOICHU, KPOTOTIMBBIX AKCIIEPUMEHTAILHBIX IOWCKOB,
MTOCTOSTHHOTO TPY/la YUYEHBIX U MMPAKTHKOB,;

WHTEpECa M T03HABATEIHHBIX MOTHUBOB B TIOJYUYECHHH W TIOCIEAYIOIIEM
aHanm3e  WHPOPMAMA O  TEPEAOBBIX  JOCTHIKCHHSX  COBPEMECHHOMU
OTE€YECTBCHHON XMMUH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MTOBEICHUS;

CIIOCOOHOCTH  OIICHWBATh CHUTYallM¥M, CBS3aHHbIE C XHUMHYCCKUMHU
SIBIICHUSIMH, U TIPUHUMATh OCO3HAHHBIC PEIICHHSI, OPUCHTUPYSICh Ha MOPATBHO-
HPaABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHHWBATh CBOE MOBEJCHUE M TOCTYIKHA CBOUX TOBAPHIICH C
MO3UIMH HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHME TOCIEICTBUH ITHUX
MIOCTYIIKOB;

4) opMupoBaHUSs KYJIbTYPbI 310POBbSI:

NMOHMMAaHHUS IICHHOCTEH 3J0pOBOro H 0O€30MmacHOro o0Opasza JKHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3MYECCKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOmro/IeHnsl MmpaBuil 0e30macHOro OoOpalleHuss ¢ BeleCTBaMU B OBITY,
TIOBCETHCBHOM JKU3HH M B TPYI0BOH JCSATCIBHOCTH;

NOHMMAHWS IICHHOCTH TMPaBWJ HHIWBUAYAJIbHOTO W KOJUJICKTHBHOTO
0€301MacHOr0 TMOBEJACHUS B CHTYyaIlUsAX, YTrPOXKAMOIIMX 3J0POBBI0 U KH3HU
JIIOJIEH;

OCO3HAHMS  TOCJIEICTBHM M HENPHUATHS  BPCAHBIX  MPHUBBIUCK
(yHOTg€6HeHI/I}I aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

) TPY/10BOT'0 BOCIIHTAHMA:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIbCKON
JEeSTENbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW U JAPYIHMX BHIAX
TS TeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTUE B PEIIEHUU TMPAKTHYECKUX 3a]ay
COLIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YYEHHIO Tpodeccuil pa3nuyHOro poja, B
TOM YHKCJIE HA OCHOBE MIPUMEHEHUS IPEIMETHBIX 3HAHUHN 110 XUMUU;

yBOXKEHUS K TpYydy, JIOAIM Tpyda U pe3yjabTaTaM TpPYAOBOM
TS TeNbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYAJIBHOM TPaeKTOPHUH
oOpazoBanus, Oyaymed npodeccun U peanusaliud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB
1 OTPEeOHOCTEN 00IIEeCTBa;

Tg) IKOJIOTHY€CKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIeCO00Pa3HOTO OTHOIICHHS K MPUPOJE, KaK UCTOYHHUKY
CYIIIECTBOBAHHUS KU3HHU HA 3eMIIE;

MOHUMAaHMS TJIOOAIBHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOJTHON U COIMAIBHON CPEJIbI;

OCO3HAHHS HEOOXOJWMOCTH MCIOJB30BAHUS JOCTIKEHUNW XUMUU IS
PEIICHHS BOMPOCOB PAIIMOHATBHOTO MPUPOIOTIOIE30BAHMS;

AKTUBHOIO HENPUSTUS JICMCTBUM, MPUHOCAIIUX BPEJ OKPYKaKOIIECH
MIPUPOAHON Cpeie, YMEHHUS MTPOTHO3UPOBATH HEOIArOMPHUSITHBIC IKOJIOTHICCKUE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX JCHUCTBUN U IPEAOTBPAIIATh UX;

HAJIMYUS ~ Pa3BUTOTO  OKOJOTHYECKOTO  MBIIUICHHUS, OKOJIOTHYECKOU
KyJbTYpBI, OIBITA JEATEIHPHOCTA SKOJOTHYECKOW HAMPaBIECHHOCTH, YMCHHS
PYKOBOJICTBOBAThCSI UMH B ITIO3HABATEIbHOW, KOMMYHHUKATUBHOW U COLIMAJIBHOM



MpPaKTUKe, CHOCOOHOCTU W YMEHHUS AaKTHUBHO MPOTUBOCTOATH WJICOJIOTUH
XeMoq])o6I/H/I;
) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMUPOBAHHOCTA MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUs HAYKH U OOIIECTBEHHON MPAKTUKH;

NOHUMaHUs CcHenuUKA XUMUM KaK HayKH, OCO3HaHUs €€ pojiu B
dbopMupoBaHUN PaAlMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUU IE€JI0CTHOTO
MpeCTaBICHUS 00 OKPYXAIOIIEeM MUPE KakK O €IMHCTBE MPUPOJIBI U UETIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEW W pEeIICHUH TPoOJeM COXpaHEHUS
MIPUPOJITHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B OCOOOM 3HAYUMOCTH XUMHUHM JUIsI COBPEMEHHOMN
UBWIN3AIMA: B €€ T'yMaHUCTUUYECKOW HANpaBICHHOCTH M BaXHOU POJIU B
CO3JJaHUM HOBOW 0a3bl MaTepUAILHOW KyJIbTYpbl, pPEIICHUU TI00abHBIX
npoOJjieM yCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOM,
NUIEBOM W DKOJOTHMYECKOM O€30MacHOCTH, B PAa3BUTHH  MEIUIIMHBI,
o0ecrie4eHUH YCIOBUM YCTEIIHOTO TPY/Aa U IKOJIOTUYECKH KOMGPOPTHOM KUZHU
Ka’KJIOT0 WIeHa OO0IIeCTBa;

€CTEeCTBCHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHUsI CYIIHOCTH METOJI0B
MO3HAHMS, HCMOJB3yeMBbIX B  €CTECTBEHHBIX  HayKaxX, CIIOCOOHOCTH
UCIIOJIB30BaTh TOJlydaeMble 3HAHHUS ISl aHajdu3a W OOBSCHCHHS SIBJICHUM
OKPYXKAIOIIEro MUpa M MPOUCXOMSIINX B HEM H3MEHEHUH, YMEHHS JeNaTh
000CHOBaHHBIC 3aKJIIOYEHUS HA OCHOBE HAy4YHBIX (HaKTOB U HMEIOIINXCS
JTAHHBIX C 1IEJIbIO TTOJTYYEHHUSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO HCIIOJIB30BaTh XUMHUYECKHUE 3HAHUA I
pelieHus mpooyieM B pealbHbIX )KU3HEHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHUIO U UCCIISIOBATEIbCKOM TSI TEIIBHOCTH;

TOTOBHOCTH W CIIOCOOHOCTM K HENPEPHIBHOMY 0Opa30BaHUIO H
caM0o0Opa30BaHNI0, K AKTMBHOMY TIOJYYCHUIO HOBBIX 3HAHMH 1O XUMUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

UHTEpeca K  OCOOGHHOCTAM  Tpylda B  pa3audHbiX  cdepax
npodeccroHaIbHON AeATeITbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yIbTaThl OCBOCHHUS YYEOHOTO TpenMeTa «XHUMHUS
Ha YpOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble 1 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaAIOUTUXCS
MEKIUCIUIUIMHAPHbBIE (MeXIpeAMETHBIE) oOI1eHayYHbIe MOHSATUS,
OTpakarolue IIeJIOCTHOCTh HAYYHOW KAPTHHBI MHpa W CHEIU(UKY METO/IOB
MMO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO,
DHEpPrus, SBJICHHUE, MPOIECC, CUCTeMa, HAy4YHBIA (PaKT, MPUHIIMI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEJOBaHHE, HAOIIOJECHUE, U3MEPEHHUE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEpCaIbHBIC yaeOHbIC JEUCTBUS (mo3HaBaTeIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATHBHBIC), oOecneynBarone QopMupoBaHue
(GYHKITMOHAIPHON TPAMOTHOCTH ¥ COIMATBLHON KOMIETSHITUN 00yJarOIINXCS;

CIIOCOOHOCTh 00yyJaromuxcs UCII0JIb30BATh OCBOCHHbIE
MEXKIUCIUIUIMHAPHBIE, MHMPOBO33PEHUYECKHE 3HAHUS W  YHHBEpCAJIbHBIC
y4eOHbIC IEUCTBYS B TIO3HABATEIHLHOMN M COIMATLHON TIPAKTHKE.



MertanpenMeTHble pe3ysbTaThl OTPAXKalOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JNEUCTBUAMMU.

OBjiajeHne  yYHUBEPCAIBHBIMM  Y4eOHBIMH  NO3HABATEJIbHBLIMH
AefCTBUSIMU:

1) 6a30Bble JJOrHYecKHe NelCTBHA:

CaMOCTOSITeTbHO  (OPMYJIHUPOBATh U aKTyallU3UpOBaTh  IPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBAaTh;

OTIpENeNATh e ACATEILHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCHUTH PpE3YJIbTaThl JEATEIBHOCTH C IOCTaBJICHHBIMU
HEJSIMU;

UCIIOJIH30BaTh MPU OCBOCHUU 3HAHUI MPUEMBI JIOTUYECKOTO MBIIICHUS —
BBIICJISITh XapaKTEPHbIC MPU3HAKHU MOHITUN U YCTAaHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JIJIsl O0OBSICHEHHS OTACIbHBIX (DAKTOB
U SIBJICHUM;

BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCU(PUKAIMKA BEHIECTB U
XUMUYECKUX PEaKIUi;

yCTaHABJIMBATh TPUYUHHO-CJICJICTBECHHBIC CBSI3U MEXKAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE paCCYXIAeHUs (MHAYKTUBHBIC, ICAYKTUBHBIC, IO
aQHAJIOTUH), BBISBJIATH 3aKOHOMEPHOCTU U MPOTHUBOPEUHS B PacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

OpUMEHATh B  TIpoIlecCce  TMO3HAHUS, HCMOJb3yeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MPeoOpa3oBBIBATH  MOJCIbHbBIE
OpECTAaBIeHUsT — XUMUYECKUA 3HAK (CHUMBOJI) DJIEMEHTa, XHUMHUYECKas
dopMyna, ypaBHEHHE XHMHUYECKOW pEAKIUU — TPHU PEIICHUH YYEOHBIX
NO3HABATENbHBIX M MPAKTUUYECKHUX 3a7a4, IPUMEHATh Ha3BAHHbBIE MOJEIbHBIC
IPEACTABICHUS [JIS1 BBISBICHUS XapaKTEPHBIX MPU3HAKOB M3YYaEMBbIX BELIECTB
U XUMUYECKUX PEaKIUU.

2) 6a30BbIe UCCIeI0BATEILCKHE AeCTBUSA:

BJIAJE€Th OCHOBAMU METOJIOB HAYYHOIO MO3HAHMS BEUIECTB U XUMUUYECKUX
peaKumii;

dbopMynupoBaTh IeNM M 3aJayd  HUCCIEOBaHUS, HCIOIH30BAThH
MIOCTABIICHHBIE U CaMOCTOSITELHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KAa4YECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJI1 (DOPMHUPOBAHUS TUIIOTE3BI 1O MPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIEHUN;

BJIAJETh HABBIKAMH CAMOCTOSITEBHOTO IUIAHUPOBAHUS U TPOBEICHUS
VYCHHUYECKHX OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 3a
XOJIOM Tpollecca, CaMOCTOATENIBHO IPOTHO3UPOBATh €ro  pe3ylibTar,
dbopMmynupoBaTh O00O0OIIECHUS U BBIBOJBI OTHOCHUTEIHHO JOCTOBEPHOCTU
PE3YNIBTATOB UCCIEAOBAHMS, COCTABISATE 00OCHOBAHHBIN OTYET O MPOACIIAHHON
pabore;

nprOOpPETaTh OMBIT YYCHHUYECKOW WCCIENOBATEICKOW H TMPOCKTHOU
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIEHOMY
MOUCKY METOJIOB pEUICHUS MNPAKTUYECKUX 3a7ay, MPUMEHEHHIO Pa3IUYHBIX
METOJI0B MTO3HAHMUSI.

3) padoTa ¢ uHpopManmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHWKAX WHGoOpManuu (HAYIHO-
MONYJISIpHASL JIMTEpATypa XUMHUYECKOrO COJEpKaHUs, CHPABOYHBIE MOCOOUS,
pecypebl MHTEepHETA), aHAIM3UPOBATh MHPOPMAIIUIO PA3IMYHBIX BUIOB U (popM



NpEJICTaBICHUsA,  KPUTHYECKH  OICHHMBATh €€  JOCTOBEPHOCTH U
HENPOTUBOPEUNBOCTE;

(dbopMynupOBaThH 3aMPOCH U MPUMEHSATH Pa3IMYHbIE METOBI IPU MMOUCKE U
orOope HHpOpMaLUH, HEOOXOAMMOMN JJid BBINOJHEHUS Y4EeOHBIX 3a1ad
OIPEIEIIEHHOTO TUTIA;

nproOpeTaTh OMBIT UCHOIB30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IINIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO  BBIOMpATh ONTUMAJbHYIO (OPMY MpEe/CTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeICTBa Npu padbore ¢
XUMHAYECKOW WHPOpMaIueil: MPUMEHATh MEXNpEAMETHbIe ((u3nuecKkue u
MaTeMaTU4YEeCKUE) 3HAKU W CHUMBOJBI,  (opmynbl,  abOpeBUATypHI,
HOMEHKJIATYpY;

UCIIOJIb30BaTh M MPeoOpa3OBbIBATH 3HAKOBO-CUMBOJUYECKUE CPEACTBA
HaTJIS AHOCTH.

OsgilaieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH 1€iiCTBUSIMU:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKJaeMoill TeMbl B XOJie Juajora
W/WIN TUCKYCCHH, BBICKA3bIBaTh HJIEH, (HOPMYIHUPOBATH CBOU MMPEIIIOKCHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPE/IOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTAlUEH PE3yIbTATOB MO3HABATEIBHONU JNEATEIbHOCTH,
MOJIYYEHHBIX CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM TpHU
BBIMIOJITHEHUN  XUMHYECKOTO OKCIIEPUMEHTa, MPAKTHYEeCKOH paboThl Mo
UCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEILIECTB, pean3allui y4eOHOTO MPOEKTa U
(GopMyaupoBaTH BBIBOJBI IO PE3yJibTaTaM MPOBEAEHHBIX UCCIEIOBAHUNA MyTEM
COIJIaCOBaHMS MO3ULUN B X0/ OOCYXAEHUSI U 0OMEHAa MHEHUSIMH.

OsgilaieHHe YHUBEPCATbLHBIMH PeryJIITUBHBIMH IeICTBUSIMM:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYILECTBIISITH CBOIO IO3HABATEIBHYIO
NesITeNIbHOCTh, ONpeneiss €€ LeNd W 3aJayd, KOHTPOJUPOBAaTh M IO MeEpe
HEOOXOAMMOCTH KOPPEKTHPOBATh MpeiJlaraéMblii aJrOpUTM JEHCTBUI Ipu
BBIIIOJIHEHUN Y4YeOHBIX M MCCIEN0BAaTENbCKUX 3a]ad, BbIOMpaTh Hauboiiee
3 PeKTUBHBIN CcrocO0 MX pemIeHUs ¢ Y4ETOM TOJYYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILECTBJISITh ~ CAMOKOHTPOJb CBOEW  JI€ATEIbHOCTM HAa  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

INPEJMETHBIE PE3YJIbTATBI

10 KIJACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUA Kypca «OpraHuyeckas XHMHS»
OTPaXaroT:

c(hOpMHUPOBAHHOCTh MPEJACTABICHUNA O XHMHYECKOH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, POJIM XHMHUHM B TIO3HAHUW SIBJICHUU
npupoasl, B (DOPMUPOBAHMM MBIIIJICHUS W KYJbTYpbl JIMYHOCTH, €&
(YHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOJMMOM ISl PEIICHUS MPAKTHUCCKHUX
3a7a4 M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO M
MPUPOJTHOM Cpeie;

BJIAJICHUE CHUCTEMOM XUMHYECKHMX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIUe TOHATUS (XUMHUYECKHUA SJIEMEHT, aToOM, >JICKTPOHHAas
o0oJloyka aToma, MOJIeKyjJa, BaJleHTHOCTb, AJEKTPOOTPHUIIATEIBHOCTD,



XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas M COKpauléHHas),
MOJIb, MOJSIpHasT Macca, MOJSIPHBIM  OO0BEM,  YIJIEpOAHBIA  CKEJIET,
(yHKUMOHAJIbHASL TpyNIa, paauKai, HU30MEpHs, H30MEpPbI, TOMOJOTHYECKUI
psa, TOMOJIOTH, YTJE€BOJOPOJIbI, KUCIOPOA M A30TCOJAEpKAIIHE COEIUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COETMHEHMUS);
TEOPUU U 3aKOHBI (TEOpHUs CTPOEHUS OpraHndeckux BeuiecTB A. M. byTieposa,
3aKOH COXPAaHEHHS MACChl BEILECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK
XUMHHU; MHPOBO33PEHUYECKHUE 3HAHUA, JiekKallhMe B OCHOBE IOHUMAaHUS
MPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHUX SBJICHUM, (HAKTOJIOTUUYECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, MOJYYEeHUH M OE€30MaCHOM HCIOJb30BAHUU
BRXHEUIINX OpPraHMYEeCKUX BELIECTB B OBITY U MPAKTUYECKOW JESITeIbHOCTH
YeJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATH XapaKTEPHbBIC MPU3HAKYU TOHITHUH,

YCTaHABIMBATh X B3aUMOCBSI3b, UCIOJb30BATh COOTBETCTBYIOIINE MOHSATHUS

pU OMMCAHUU COCTaBa, CTPOCHUS U MPEBPAILLEHUNA OPraHUYECKUX COCTUHEHUH;

c(OpMHPOBAHHOCTh YMEHHUM HCIOIB30BATh XUMUYECKYIO CUMBOJIUKY J1JIs1
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpALIEHHON)
GopMyn OpraHMYeCcKMX BEIIECTB W YPaBHEHUH XHMHMUYECKUX pEaKlUid,
M3rOTABIMBATH MOJICNIM MOJIEKYJI OPraHMYECKUX BEIIECTB JUIsl MILTIOCTPALIUU HX
XUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAAJICKHOCTh U3YUSHHBIX
OpraHMYeCKUX BEHIECTB IO HMX COCTAaBY U CTPOCHUIO K OIpPEACIEHHOMY
KJIacCy/Tpymnine coeJuHeHuN (yriaeBOJOPOJIbl, KUCIOPOI U a30TCOAEpIKaIIUe
COCIMHEHHUS, BBICOKOMOJIEKYJSIPHbIE COCJAMHEHHMs), JaBaTh UM Ha3BaHUS T10
cuctematuueckoit Homenkinarype (IUPAC), a taxke mpUBOJIUTH TPUBUAIBHBIC
Ha3BaHMs OTJEIBHBIX OPraHWYECKUX BEUIECTB (ITHIICH, MPOIMIIEH, alleTUJICH,
ATUJICHTJIMKOJb, TIULEPHUH, (EeHOoI, (opMabAeTu/l, alleTalbIeTH]l, MypaBbUHAS
KHACTIOTa, YKCYCHasl KHCIJIOTa, OJICMHOBas KHCIIOTa, CTEapUHOBAas KHCIIOTA,
TIII0K03a, (PyKTO3a, Kpaxmall, IEeJIi0103a, TIIUIHH);

c(hOpMHPOBAHHOCTH YMEHHUS ONPENEATh BUIbI XUMHUYECKOH CBS3U B
OPraHMYEeCKUX COCAUHCHUAX (OIMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPHUMEHSTh TMOJOXKEHHUS TEOPHH CTPOCHUS
opranndeckux BemecTB A. M. bytmiepoBa nmnsi OOBSICHEHHS 3aBHCHUMOCTHU
CBOICTB BEIECTB OT HMX COCTaBa M CTPOCHHUS;, 3aKOH COXPAHEHHS MacChl
BEIIIECTB;

chOpMHPOBAHHOCT, YMEHHUH  XapaKTepu3oBaTh COCTaB, CTPOCHHUE,
duznueckre U XMMHYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTENICH Pa3IUYHBIX
KJIaCCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, 3THIIECH, MPONUJIEH, aleTUJIEH,
Oyramuen-1,3, metunOyranuen-1,3, 6€H30J, METaHOJI, ATAHOJ, STHJICHTJIUKOJIb,
TIIALEPUH, (PEHOII, alleTalbIeTH I, MypaBbUHASI U YKCYCHAsl KHCIIOTHI, TJIIOKO03a,
KpaxMall,  LEeJUI0JI03a, AMUHOYKCYCHas  KHCIIOTa),  WJUIFOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXAY HUMU YPaBHEHUSMH COOTBETCTBYIOUIUX
XUMUYECKUX PEaKIUi C UCTIOIb30BAaHUEM CTPYKTYPHBIX (pOpMyIT;

c(OpMUPOBAHHOCTH YMEHUS XapaKTEepU30BaTh UCTOYHUKH
YTIEBOJAOPOTHOTO CHIpbs (HEe(Th, MPUPOIHBIA Ta3, Yrojib), CIOCOOBI MX
nepepadOTKU U NPAKTUYECKOE IPUMEHEHHE MPOAYKTOB NepepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHHA TPOBOJWTH BBIYUCICHHUS TI0 XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA WM MPOAYKTa
peakuu 1O H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOJHBIX
BEILIECTB WIH NPOJYKTOB PEAKIUN);



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOW 3HAHUNU 00 OCHOBHBIX
METO/IaX HayYHOr'0 MO3HAHUs, UCIOIb3YEMbIX B XUMUU MIPU U3yYEHUHU BEIIECTB
U XUMHYECKMX  sBJIICHUH  (HaAOMIOeHHE, HU3MEpPEHHEe, HKCIEPUMEHT,
MOJICJIUPOBAHUE), MCIOJb30BATH CUCTEMHBIE XHMHYECKUE 3HAHUS IS
MPUHATUSL PENICHUNW B KOHKPETHBIX >KU3HEHHBIX CHUTYaAIUSX, CBSI3aHHBIX C
BEIIECTBAMU U UX MPUMEHEHUEM;

chOpMHPOBAHHOCT, ~ YMEHHUW  CcOOJIOJAaTh  MpaBWiIa  IOJIb30BAHUS
XUMHYECKOW MOCyA0W U JabopaTOpHBIM OOOpYyAOBaHUEM, a TAaKKe IMpaBuia
oOpaleHusi ¢ BEUIECTBAMHU B COOTBETCTBUHU C MHCTPYKLMSIMHU IO BBIMOIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUHN IJIAHUPOBATh U BBINOJIHATH XUMUYECKUN
AKCIEPUMEHT (TpEeBpallleHHuss OpPraHUYeCKHX BEIIECTB TMpPU HarpeBaHUM,
NOJIydeHHE HSTWJIEHA M U3YYEHUE €ro CBOICTB, KaueCTBEHHbIE pEaKIMU
OpraHMYeCcKUX BEIECTB, JeHaTypauus OEJIKOB MpU HArpeBaHUM, ILIBETHBIC
peakuuu OEIKOB) B COOTBETCTBUU C MpPaBHJIAMH TEXHUKH O€30MACHOCTU IPHU
oOpalieHl C BeleCTBaMU M J1abOpaTopHbIM OOOpPYAOBaHHEM, MPEICTABIAThH
pe3yNbTaThl XMMHUYECKOrO0 JKCIIEpUMEHTa B (QopMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX pEAKIUH U (OPMYIUPOBATH BBIBOJBI HA OCHOBE JTHUX
PE3YNbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHMM KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TOJy4YaeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpEeJCTBAa MacCOBOMU
uHpopmanuu, IHTepHeT u apyrux);

chOpMUPOBAHHOCTh ~yMEHHMM  COOMIOJATh MpaBWiIa  AKOJOTHYECKU
11eJIECO00pa3HOr0 TMOBEIECHUS B OBITY W TPYIAOBOWM NEATEILHOCTH B LEIAX
COXpAaHEHUSI CBOETO 370POBbS M OKPYXAIOIIEH MPUPOTHON Cpelibl, 0CO3HABATh
OIMACHOCTh BO3JICHCTBUS HA >KMBBIE OPTaHU3MbI ONPEACIEHHBIX OPTaHMYECKHUX
BEIIECTB, MOHUMas cMmbich nokasarens [1/1K, mosicHATh Ha mpumepax crocoObl
YMEHBIICHUS] ¥ TPENOTBPAIICHUS] HX BPEIHOTO BO3JEHUCTBHUS HAa OPTraHU3M
YeJI0BEKa;

JUTsE OOYYaIOIIUXCSl C OTPAHUYEHHBIMU BO3MOXXHOCTSIMHU 3/I0POBbSI: YMEHHE
NPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEUIECTB U
XUMHYCCKUX SIBJICHUM;

JUISL CJETBIX W CIHA0OBUASIIUX OOYYaIOIIMUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYI0 cHCTeMy oOo3Hauenwii JI. bpaiinga nmna  3amumcu
XUMHUYECKUX POopMYyI.

11 KIIJACC

IIpenmeTHbIe pe3ysbTaThl OCBOCHHSI Kypca «OOmias u HeopraHudeckas
XUMUSD OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUNW: O XUMHUYECKOM COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, POJH XHUMHUH B TO3HAHUU SIBJICHHUU
npupoasl, B (DOPMHUPOBAHMM MBIIUICHUS W KYJbTYpbl JIUYHOCTH, €&
(GYHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOIMMOM ISl PEIICHUS NPaKTHISCKUX
3a7a4 U DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MPUPOJTHOM Cpelie;

BJIAJICHUE CHCTEMOM XUMHMYECKHMX 3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraIONIUe MOHATHS (XUMHUYCCKHH 3JIEMEHT, aTOM, H30TOII, S-, P-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, WOH, MOJIEKYJia, MOJIb, MOJIAPHBIM OO0BEM,
BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIBHOCTh, CTEIECHb OKHUCJICHUS, XHUMHUYECKas
CBsI3b (KOBAJICHTHAsI, MOHHAsI, METAJININYECKasi, BOAOPO/IHAS ), KpUCTAIUIMYECKAs



pELIETKA, TUIBI XUMUUYECKUX PEAKIINM, PACTBOP, SJICKTPOIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJINTHYECKAs THCCOLMALUSA, OKHUCINTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOW pPEaklMK, XMMUYECKOE PABHOBECHE), TEOPUM U 3aKOHBI (Teopus
BJIEKTPOJIUMTUYECKON NUCcOoLManuu, nepuoandeckun 3akon 1. M. Menneneesa,
3aKOH COXPaHEHUSI MAaCChl BEHIECTB, 3aKOH COXPAHEHUS W IPEBPAILCHUS
SHEPIUM MPU XUMHUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUH S3BIK
XUMHUHM, MHUPOBO33PECHUECKHUE 3HAHMS, JIXKAlMe B OCHOBE ITOHMMAaHHUS
MPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKUX SIBJICHUM, (HAKTOJIOTUUYECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, MOJYYEHUH U OE€30MaCHOM HCIIOJIb30BAaHUU
BOKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOU JEATEIBHOCTH
YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHUU BBISBIIATh XapaKTepHbIE MPU3HAKKU MOHSITHUH,
yCTaHABIMBAaTh WX B3aMMOCBS3b, HMCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTHS
IIPU ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUN;

c(hOpMUPOBAHHOCTh YMEHUH HCIOIB30BaTh XUMUUYECKYIO CUMBOJIMKY IS
coctaBieHus (¢GOpMYyJ BEHIECTB U YpPaBHEHMM XUMHUYECKUX PEaKIHil,
cucremarnueckyro HoMmeHknatypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OTJICJIbHBIX HEOPTaHUYECKHUX BEIeCTB (yrapHbId ra3, yriaeKUCIbIN ra3, aMMHUaK,
raméHasi u3BeCTh, HEral€Has U3BECTh, MUThEBAsI CO/la, TUPUT U JIPYTUE);

c(hOpMUPOBAHHOCTh YMEHUM OMNPEACNSTh BAJICHTHOCTh M  CTCICHBb
OKUCJICHUSI XUMMUUYECKUX DJIEMEHTOB B COCJIMHEHUSIX PA3JIMYHOTO COCTaBa, BU/
XUMUYECKOW CBSI3M (KOBAJICHTHAs, WOHHAs, METAIMYECKas, BOJOPOJHAs) B
COCIMHEHUSAX, THUN KPUCTAJIMUECKOM PEMETKM KOHKPETHOTO BEIIECTBA
(aToMHas1, MOJIEKYJISIpHAs, HOHHAs, METAJUTUYECKas ), XapaKTep Cpe/bl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHH yCTaHABJIMBATh IPUHAIIEKHOCTD
HEOpPraHMYECKUX BEIIECTB MO MX COCTaBY K OINpPEACTIEHHOMY Kiaccy/Trpyrie
COeIMHEHUN (MPOCThIE BEIIECTBA — METAUIBl M HEMETaJUIbl, OKCHJBbI,

OCHOBaHHUS, KUCJIOThI, aM(pOTEpPHBIE TUIPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICT NEPUOIUUYECKOTO 3aKOHA
. W. MenngeneeBa W JIEMOHCTPUPOBATH €0  CUCTEMATH3UPYIOUIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (DYHKIINH;

c(hOpMHPOBAHHOCTh YMEHHMM XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 3JeMeHTOB 1—4 mnepuonoB Ilepuogmyeckoil cucTembl
xuMuueckux anementoB [I. M. MenzeneeBa, HCIONB3ysl MOHATHS «S-, P-, -
AJNIEKTPOHHBIE  OpOUTATIN, «QHEPreTUYECKUE  YPOBHHY, OOBSICHATD
3aKOHOMEPHOCTH HM3MEHEHHUS CBONCTB XUMHUYECKMX OJJIEMEHTOB M HX
COEQMHEHUN 1O nepuoaaMm W rpynnam [leproandeckor CHUCTEMbI XUMUYECKUX
anemenToB 1. 1. MeHneneena;

c(hOpMHUPOBAHHOCT, yYMEHHH XapaKTepu30oBaTh (OMHCHIBATH) OOIIHE
XUMUYECKAE CBOICTBA HEOPraHMYECKUX BELIECTB PA3JIUYHBIX KIJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUUECKOM CBSI3U MEXKy HEOPTraHUYECKUMHU
BEILIECTBAMU C MTOMOIIIbIO YPAaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHSI KJIACCU(PUIIUPOBATH XUMHUYECKUE PEAKITUH TIO
Pa3JIMYHBIM MPU3HAKaM (YUCIY U COCTaBy pearupyrouux BEUIECTB, TEILLIOBOMY
s eKTy peakiun, N3MEHESHUIO CTCIICHEN OKHMCIICHHS 3JIEMEHTOB, 00paTUMOCTH
PeaKIny, y4acTHIO KaTaIn3aTopa);

c(pOpMUPOBAHHOCTb YMCHHI COCTABISITH YPABHCHUS PCAKLMii PA3IHIHBIX
TUIIOB, TMOJHBIE M COKpAIEHHbIE YpPAaBHEHUS peaKUuid HOHHOTO OOMEHa,
YUUTBIBAsE YCIOBUS, IPU KOTOPBIX ATH PEAKIMHU UAYT 0 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHHI TPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KAueCTBEHHBIM COCTAaB PA3IMUHBIX HEOPraHUYECKUX BEIIECTB, PAaCMO3HABATH
ONBITHBIM ~ TYTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPTraHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM PACKpPBIBATh CYIIHOCTh OKHCIHUTEIBHO-
BOCCTAHOBUTEIIPHBIX PEAKIUil TMOCPEICTBOM COCTaBJICHHUS JJIEKTPOHHOTO
OanaHca ITUX peaKIuii;

chOpMUPOBAHHOCTh  yMEHUW  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOM PpPEaKIUH OT Pa3IudHbIX (HAKTOPOB; XapakTep CMeEUIeHUs
XUMHUYECKOTO PABHOBECHS B 3aBUCMOCTH OT BHEIIIHETO BO3JACHCTBUSI (TIPUHITUTI
Jle IllaTenne);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHYECKHUE IPOIIECCHI,
JIeXKaIIue B OCHOBE MPOMBIIIJIEHHOTO MOJTYyYEeHHSI CEPHOW KUCIOThI, aMMHaKa, a
Takxe c(HOPMUPOBAHHOCTH MPEACTaBICHUM 00 OOIIUX HAYUYHBIX MPUHIUINAX U
AKOJIOTUYECKHUX MPOoOIeMax XUMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUUCICHUS C UCIOJIH30BAHHEM
MOHSITUSL «MAacCOBas JOJIs BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOIIICHUHN Ira30B
Ipyu  XUMHUYECKHX peakIMaX, MacChl BeIlecTBa WIH 00BbEMa Ta3oB IO
U3BECTHOMY KOJHWYECTBY BEIIECTBA, Macce WId O00bEMY OJHOrO U3
Y4acTBYIOIIMX B PEAKIMU BEIIECTB, TEIIOBOrO 3¢ (deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHECHUSI MaCChI BEIIECTB, IIPEBPAIICHUS U COXPAHEHUS SHEPTUH;

chOpMUPOBAHHOCTh  YMEHHMH  CcOOJONaTh  MpaBujia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0N W J1TabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IpaBHIIa
oOpalleHus ¢ BeleCTBaMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHHIO
Ja00PAaTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IUTAHUPOBATh M BBIMOJHATh XUMUUYECKHUH
AKCTIEPUMEHT (pa3I0KeHHUE MTePOKCHIa BOJOPO/Ia B IPUCYTCTBUU KaTaanu3aTopa,
OTIPENICJICHUE CpEelIbl PAcTBOPOB BEIIECTB C TIOMOIIBI YHUBEPCATBHOIO
WHIUKATOpa, BIUSHHE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOU
peaKkIuu, peakIiMud HOHHOr0 OOMeHa, KauyeCTBEHHBbIC pEaKIMu Ha Cylbdar-,
KapOoHaT- W  XJOPHWA-aHUOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
AKCTIEPUMEHTAIBHBIX 3ada4 1Mo TemaM «Metamne»y U «Hemeramnsl») B
COOTBETCTBHHM C TIpaBWJIAaMH TEXHUKH O€30MaCHOCTH TIpH OOpaIlieHun C
BEIIECTBAMU M J1A0OPAaTOPHBIM OOOpYAOBAaHUEM, IPEACTABISATH PE3YIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (popMe 3alicu ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GOpMyJIHPOBATh BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIU3HPOBATh XHUMHYECCKYIO
nHpOpManuio, IMOIyd4aeMyr H3 pPa3HbIX HMCTOYHHUKOB (CpeacTBa MacCOBOM
KOMMYHHKauu, THTEpHET 1 Apyrux);

chOpMHUPOBAHHOCTh yYMEHHH  COONIOAATh IpaBWJAa  AKOJOTHUECKH
1eecoo0pa3Horo IMOBEICHUS B OBITY W TPYAOBOW ACATEIBRHOCTH B IIEJIAX
COXpPAHEHHUSI CBOETO 3JI0POBbSI U OKPY>KaroIIeH MPUPOJHOU Cpejibl, 0CO3HABAThH
OMAaCHOCTh BO3JICMCTBUS HA J>KHUBBIE OPraHU3Mbl OIPEICIEHHBIX BEIIECTB,
moHuMas cmbicn  Tokazatenst [IJIK, mosicHATP Ha mnpuMepax CIIOCOOBI
YMEHBIIICHUSI U TPEAOTBPAILICHUS HMX BPEIHOIO BO3JCHCTBUS Ha OPraHU3M
YeJI0BeKa;

JUISL 00YYaIOIIKUXCS C OTPAaHNYCHHBIME BO3MOKHOCTSIMH 3I0POBbBS: YMEHHUE
MPUMEHATH 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJIaX MO3HAHUS BEUIECTB U
XUMUYECKUX SBICHUM;



JUISL CIIETIBIX W CIA0OBHASIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3Hauenuit JI.  bpaiing npnga  3anucu
XUMUYECKUX dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
HaumeHoBaHue KosmmmyecTBo yacos
Ne DuieKTpoHHbIe (U poBHIE)
pa3iejioB U TeEM KoHTpoabHbIe IIpakTHuyeckue
n/n Bcero o0pa3oBaTesibHbIE pecypchl
NnporpaMmmbl padoThI padoTsl
Pasznen 1. Teoperuueckue 0CHOBbI OPraHU4eCKO XUMUH
[Tpenmer
OpraHu4yeCcKou
xumun. Teopust Bubanoteka LLOK
1.1 CTPOCHHUS 3 https://lesson.academy-
OpraHUYeCKUX content.myschool.edu.ru/04/10
coequHeHu A. M.
Bbyrneposa
Hroro o pazneny 3
Pa3nen 2. YriieBoaopoasbl
[Ipenenvubie
21 EBOTODOTS — 5 bu6mmoreka LIOK
' yr P https://m.edsoo.ru/7f41837¢c
AJIKaHBI
IIpupoausie
99 HCTOYHUKHA 3 1 bubnuoreka [IOK
' YTJIEBOJOPOJIOB U https://m.edso0.ru/7f41837¢
uX nepepadboTka
53 Henpenenensie 6 1 bubnuorexa [JOK

YrjieBOAOpOAbI:

https://m.edsoo.ru/7f41837c
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aJIKCHEI,
aJIKaINCHEL,
AJIKUHBI

24 Apomarnyeckue

YIJI€BOJIOPO/IbI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

Hroro no pazneny

13

Pa3znen 3. Kuciopoacoaep:kammme opranu

YECKHEC COCINHCHUSA

bu6moreka [IOK
31 Criuptst. detos 3 https://m.edsoo.ru/7f41837c
AJperuae!.
3.2 KapGonoBsie . bubnuoreka [IOK
' KHCJIOTBIL. https://m.edsoo.ru/7f41837¢c
CrnosxHbIe 23GHUpPHI
bu6mmoreka [IOK
3.3 v
TICBOAR 3 1 https://m.edsoo.ru/7f41837¢c
Hroro o pazneny 13

Paznen 4. A3orcoaeprkau

€ OPrauHnv4eCKue COCAMHCHUA

AMUHBL. Eu6 10K
noImoTeKa
4.1 AMHHOKHCIIOTEL 3 https://m.edsoo.ru/7f41837¢c
benku
Uroro no pazneny 3

Pazgen 5. BeicokoMoJieky/IsipHbIe COeIMHEHUS

IInacTmaccsl.
51

Kayuyku. Bonokna

2

bu6mmoreka IIOK
https://m.edsoo.ru/7f41837c
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Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34




11 KJIACC

HauMeHoBaHue KoaunuecTBO 4acon
Ne DuieKTpoHHbIe (U poBHIE)
pa3iejIoB U TEM KoHTpoabHbIe IIpakTHuyeckue
n/m Bcero o0pa3oBaTejibHbBIE pecypchl
NnporpaMmmbl padoThI padoThl
Paszjnen 1. Teoperuueckne 0CHOBbI XUMHU
CrpoeHue aToMOB.
[Tepuomueckuii
3aKOH U
11 [Tepnomueckas 3 bubmuoreka HOK
' cHcTeMa https://m.edsoo.ru/7f41837¢c
XUMHYECKIX
anemenToB /. 1.
MeuneneeBa
Crpoenue BeliecTna.
1.2 leoroo6 asllfe 4 Bubmmorexa LIOK
' P https://m.edsoo.ru/7f41837¢c
BEIIECTB
13 XuMHUYECKHE 6 1 1 bubnuoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Uroro mo pazneny 13
Pa3jnen 2. Heopranumueckasi XuMus
bu6mmoreka [IOK
2.1 M
CTaIH 6 ! https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
22 Hemeranet J 1 1 https://m.edso0.ru/7f41837¢c
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CBs3b

23 HEOPraHUYECKUX U ) bubnuoreka [HOK
' OpraHUYECKUX https://m.edsoo.ru/7f41837c
BEIICCTB
Hroro no pazneny 17
Pa3nea 3. Xumus u Ku3Hb
bu6mmoreka [IOK
3.1 X
VML T HSHD 4 https://m.edsoo.ru/7f41837c
Hroro no paszneny 4
OBIIEE KOJIMYECTBO 34

YACOBIIO ITPOT'PAMME
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLNECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
» Xumus, 10 knacc/ I'abpuensa O.C., O61ecTBO ¢ OrpaHUu€HHON 0TBETCTBEHHOCThIO «J[PODA»; AKiinoHepHoe
obmectBo «M3natenbcTBo «IIpocBemienney
» Xumus, 11 xknacc/ IM'abpuensa O.C., O61ecTBO ¢ OrpaHUUYEHHONU OTBETCTBEHHOCTHIO «/IPODAy; AKITMOHEPHOE

O6H_ICCTBO ((I/I?)I[aTCJIBCTBO «HpOCBeLLIGHI/Ie»

METOAUYECKHUE MATEPUAJIbBI AJIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumust Meroaudeckoe mocodrie — 6a30BbIii ypoBeHb» - M.: [Ipoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XMMUs B TeCTaX, 3a/1a4ax, ynpaxHeHusx. 11 kmace» — M.: [Ipoda, 2023
roj.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTpoasHbBIE 1 IPOBEPOYHBIC paOOTHI K
yaeOHuKy». — M.: llpoda, 2021 r.

4. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.Benenckas «Xumus 11 knacc: HacronmpHas kaura mis yautensi». Yacts 1 — M.
Hpoda, 2019 rox.

5. O.C.I'abpuensh, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronpHas kaura s yautens». Yacts 2 — M.
Hpoda, 2022 rox.

6. O.C.I'abpuensn, [1.B.Pemeros, U.I'.OctpoymoBa «3amauu o XuMUHU U CIOCOOBI UX permeHus» - M.: «Jlpoday,



2021ron.

7. B.I'. IlenucoBa «Xumus 11 knacc noypounsie miansl o yueouuky O.C.I'abpuensana, ['.I".JIbicoBoit» - Bonrorpam
VYyuutens 2018rox.

8. M.A.Pa6oga, Y .}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kimacey, - M.: Dk3amen, 2019r.

9. 9. O.C.T'abpuensin, N.I'.octpoymoB «XuMuyeckuii s3kcriepuMenT B mikose 11 kinace»; - M.: JIpoda. — 2019 rox. _

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bub6mnorexa IIOK

https://m.edsoo.ru

https://fioco.ru/

(fipi.ru) ®UIN

https://infourok.ru/

Oo6pazoBapuym https://obr.nd.ru/

DnekTpoHHO- OubnroTeuHas cuctema https://znanium.com/

denepasbHBIN ICHTP HHPOPMAITMOHHO-00pa3oBaTeIbHBIX pecypcos http://fcior.edu.ru/
«Poccwuiickas anmekTpoHHas mkoiay. https://resh.edu.ru/

http://www.chemnet.ru I'azeta «Xumusi» U CalT it yIuTels «5 uy Ha YPOK XHUMUH

http://him.1september.ru
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http://www.chemnet.ru/
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Enunas xkomnexuus LHOP: IIpenmeTHas komnekuus «XuMush»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayuUHBIC 3KCIIEPUMEHTBI: XuMusl. Kosekiust
Poccuiickoro o61eo0pa3oBaTeibHOTO opTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukdepoBoii

http://www alhimik.ru Beepoccuiickast oimMuana mKOJIbHUKOB IO XUMUN

http://chem.rusolymp.ru Opranndeckasi XUMHUsL: SJICKTPOHHBIN YUeOHUK [T CPETHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: DJICKTPOHHBINA YICOHUK

http://www hemi.nsu.ru OTKpeITHIA KOJISIK: XUAMUSI

http://www.chemistry.ru luctaniiioHHas OJIMMITHAIA 10 XUMHHU: TEJICKOMMYHHKAIIMOHHBIN 00pa30BaTEIbHBIN MTPOCKT

[OKYMEHT MOAMWCAH 3/IEKTPOHHOW MOANMCHIO

MYHULIUMNAJIbHOE BHOKETHOE OBLLIEOBPA30BATE/IbHOE 07.09.23 21:47 (MSK) CepTudukat 1E595BFBF2843B68CBDB8B38FB62D864
YYPEXXAEHMUE "BYPAKOBCKAS CPEAAHSAAS1 OBLLLIEOBPA30BATEJIbHASA

LUKONA CMACCKOIro MYHULUMUMNANIbHOIO PAMIOHA PECNYB/IUKUN

TATAPCTAH", /lBaHoBa MapuHa BnaaummnpoBHa, [vpekTop
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