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OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYECKON XUMHH

IIpeamer oOpraHMdYeckod XUMHUHU: €€ BO3HUKHOBEHME, DPAa3BUTHE W  3HAYCHUE
B II0J[yYE€HUHU HOBBIX BELIECTB U MaTEpHUasoB. Teopus CTPOCHUs OpPraHMYECKUX COCOUHEHUU A.
M. BytnepoBa, €€ ocHOBHbIE NoJoXeHHA. CTpyKTypHBbIE (OPMYJIBI OPraHUYECKHUX BEIIECTB.
I'omosorus, n3oMepus. XUMHUYECKas CBS3b B OPraHUYECKUX COCAVHEHHUAX — OJHMHApPHBIE U
KpaTHBIE CBS3H.

[IpencraBienue o kiaccu(UKanuy OpraHMuecKux BemecTs. HomeHknatypa opraHuueckux
coeMHEHUH (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BAKHEHIINX IPECTaBUTENEH KJIACCOB
OpPraHMYECKUX BEILECTB.

OKCIEpUMEHTAJIbHBIE METO/Ibl M3YUYEHHUS BEIIECTB U MX MPEBPAIICHUN: 03HAKOMJIEHHE C
o0Opa3laMu OpraHMYeCKUX BEIECTB U MaTepuajaMHd Ha UX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpraHMYECKHUX BELIECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB 10
IPEBPAILCHUIO OPraHUYECKUX BEILECTB IPH HarpeBaHUH (IUJ1aBjIeHue, 0OyTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTMYECKMH pAx. MeraH m 3TaH — mnpocTeiimune
NPEJCTaBUTEIN ATKAHOB: (PU3MYECKIEe K XUMUYECKUE CBOWCTBA (PEaKIy 3aMEICHHsI K TOPEHUS),
HaXO0XJIEHUE B IPUPOJIE, IOITYYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOIMYECKUN psiA. DTUIIEH U IPONWIEH — IpocTeiiune
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakuuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIpaTalluy, OKUCIIEHUS U MOJIMMEPHU3aLlin ), IOJIy4YeHUE U TPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u merunOyraauen-1,3: cTpoeHHe, BaKHEHIINEe XMUMHYECKUE
cBoiicTBa (peakus noaumepusanun). IloayyeHrne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHs, TOMOJIOTMYECKUH psa. ALETHIeH —
IPOCTEHIINN MPECTABUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBONCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHNUS ), TOJyUYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (U3MYECKHE W XUMUYECKHE CBOMCTBa (peakuuu
raJJoreHUPOBAaHUSI W HUTPOBAHUs), MOJy4YeHUE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoO8anus U HUmMpo8anus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJAaMH,
MPUHAJIEKAITUMU K Pa3IMYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKH YIIIeBOOpoJ1oB. Ilpupoanblil ra3 u nmomyTHbele He(TAHBIE Ta3bl.
Hedtp u e€ mpoucxoxnenue. CnocoObl nepepadboTKH HEPTH: IEPETrOHKA, KPEKUHT (TEPMHUYECKUH,
KaTaiuTuueckuil), mnmponu3. IIpogykTel mnepepaboTku HedpTH, HUX NpPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIN yroiib ¥ MPOIyKThl €ro NepepadboTKH.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHUS BEIIECTB U MX NPEBPAIIECHUN: 03HAKOMIJIEHHE C
oOpa3lamu 1miacTMacc, KaydyKoB U pe3uHbl, kojutekiun «HedTe» u «Yronb», MoaenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, NPOBEJIECHHE IPAKTHYECKOW pPaOOTHI:
MOJTy4Y€HHUE 3TUJIEHA U N3YYEHHE €ro CBOMCTB.

PacuérHble 3a1a4u.

Bbruncnenuss mo ypaBHEHMIO XMMHUYECKOM peakuuu (Macchl, oOBbEMa, KOJIMYeCcTBa
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEaKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUN).

Kucaopoacoaep:xamue oprannyeckue coeMHEHUS

[IpenenbHblE OAHOATOMHBIE CHOUPTHL. MeETaHON W 3TaHON: CTpOeHue, (U3NYecKue Hu
XMUMHUYECKHE CBOMCTBA (peaklUMu ¢ aKTUBHBIMU MeETaJUlaMH, TaJlOr€HOBOJOPOJAaMHU, TOPEHUE),




npuMeHeHne. BoiopoHbIie CBA3M MEXKIy MOJIEKYJIAaMHA CHUPTOB. J[elicTBHE METaHOJIA U ATAaHOJIA
Ha OpPraHu3M YEJIOBEKa.

MHoroaromMupie CHUPTHL. DTUICHTIUKONb M TIUIEPUH: CTpOCHUE, (U3NUecKue Hu
XMMHUYECKHE CBOMCTBA (B3aUMOAEHUCTBHE CO IIETOYHBIMUA METAJNIAMH, KAUYECTBEHHAsl peakLns Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBMe Ha opraHu3Mm uesioBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJISL.

@DeHoJI: CTPOCHHE MOJIEKYJIbI, (PU3NUecKe U XUMUYecKue cBoicTBa. TokcHYHOCTD (heHoa.
[Tpumenenue ¢penona.

Anpaerunipl U Kemownvl. DopManblerui, aueTalbJIerujl: CTpoeHue, (Gu3nUecKue u
XUMHYECKHE CBOMCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE pEAKLMM),
MOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeeTbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAS M YKCYCHasl KUCIOTHI:
cTpoeHue, pu3ndeckre 1 XUMUYeCKUe CBOMCTBA (CBOICTBA, 00IIKeE Ui Kilacca KUCIIOT, PeaKIusl
TepudHKaNMK), TOoNyueHHe U mpuMeHeHue. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblla KaKk COJIM BBICIIUX KapOOHOBBIX KUCIOT, UX
MOIOLIEE IEUCTBHE.

CrnosxHble 3Gupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPONHU3 CIOKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYrneBoabl: cocTaB, Kiaccuukalys yrieBoJoB (MOHO-, TU- U MoJucaxapusl). ['moko3a —
NPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PH3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumoeictBue ¢ ruapokcuaom menu(1l), okucnenue aMMua4HbIM PACTBOPOM OKCHJIA
cepebpa(l), BoccraHoBieHue, OpoXKEHUE TIIOKO3bI), HAXOXKJICHHE B MPHUPOJE, NMPUMECHECHHE,
ouonoruueckas poib. ®otocunrtes. PpyKTo3a Kak U30Mep IITFOKO3BI.

Kpaxman u nemnronosa kak npupojHble noiaumepsl. CTpoeHue Kpaxmajia U LEeJUTH0JI03bI.
Ou3nyecKkue 1 XUMUYECKHE CBOMCTBA KpaxMaina (THIpOau3, KaYeCTBEHHAs PEaKIusi C HOAO0M).

OKCIEpUMEHTAJIbHbIE METO/Ibl M3YYEHHs BELIECTB W WX MpEBpallleHUui: NpOBEIEHUE,
HAOMIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcugom wmeau(ll)), MHOroaroMHBIX
cnupToB (B3auMmojeiicTBue raunepuHa ¢ ruapokcuaom menu(Il)), ampaernnoB (okucieHue
aMMUay4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(1l), B3anmoaeiicteue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHeble 3a1aum.

Bbluucnenuss mo ypaBHEHHIO XHMMHUYECKOH peakuuu (Maccbl, 00b&Ma, KOJIMYECTBA
MCXOJHOI0 BEIIECTBA WIIM IPOAYKTA PEAKIIMH IO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO
U3 UCXOJIHBIX BELIECTB WM MPOJYKTOB PEAKIIUN).

A3oTconepikalie opraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(pOTepHbIe OpraHndeckue coeAuHeHus. Puzndyeckue 1 XUMHUYECKUe
CBOICTBa aMUHOKHUCIOT (Ha MpuUMepe MHIMHA). buojormueckoe 3HaueHHE AMMHOKHCIIOT.
Ilentuasl.

benkn kak mpupoJHBIE BBICOKOMOJIEKYJISIpHbIE coeAuHeHus. [lepBuuHas, BTOpuUYHas U
TPEeTUYHas CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJKOB: THUIPOJIU3, JI€HATypalus,
KaueCTBEHHBIC PEAKIIMK Ha OCITKHU.

OKcliepUMEeHTaIbHbIE METOJIbl M3YUYCHMs BEIIECTB W MX IPEBpAIlleHUi: HaOoJeHHE U
ONMCAaHNUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalus OENKOB MpH HarpeBaHWU, I[BETHHIE
peaxiuu OeIKOoB.

BbicokomouieKyIsipHbIe COeIUHEHHUS

OcHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUI: MOHOMEp, IOJIMMEp,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3alUH, CPeaHsAs MOoJeKyJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OJIMMEPHU3ALUS U MTOJIMKOHICHCALINS.

OKCIepUMEHTAIbHBIE METO/Ibl M3YYEHHUS BEIIECTB U MX IPEBPAIICHUN: 03HAKOMJICHHE C
00pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

MexnpeIMETHBIE CBS3H.




Peanu3zanusi MeXNpeaIMETHBIX CBSI3€ MPU M3YyUYEHUHM opraHuydeckoil xumuu B 10 kmiacce
OCYIIECTBIISICTCS 4Yepe3 HCIIONBb30BAHUE KaK OONIMX ECTECTBEHHO-HAYYHBIX IOHATHH, TaKk W
TIOHSATHH, SBIISIOMINXCS CUCTEMHBIMU JIJISI OT/ICIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTeCTBEHHO-HAyYHbIE MOHATHUS: SIBIICHWE, HAY4HBIH (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHAIM3, CHUHTE3, KJIACCU(PUKAIMS, TMEPUOJNIHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOACTHPOBAHUE.

dwusuka: MaTepusi, SHEPTHsI, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUICCKUN YPOBCHbD,
BEIIIECTBO, T€J0, 00BEM, arperaTHoe COCTOSIHUE BELIeCTBa, (PU3MYECKHIE BEIMYMHBI U €JMHULIBI MX
U3MEpPEHUSI.

Buonorusi: knerka, opranu3m, Omocdepa, oOMEH BEIIECTB B OpraHusMe, (OTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BEIIeCTBA (OCIIKH, YTIICBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHbBIE TOPOIB, TIOJIE3HBIE HCKOIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHOJOoTHsI: MUIIEBbIe POIYKThl, OCHOBBI PAIMOHAIILHOTO MUTAHUS, MOKOIIIUE CPECTBA,
JICKapCTBEHHBIC U KOCMETHYECKHUE TPENapaThl, MaTepHalbl N3 HCKYCCTBEHHBIX H CHHTETHYSCKHX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, WH30TONBL. DIEKTPOHHAS O000JIO0YKA.
DHepreTUuecKrue ypOBHH, MOIYPOBHU. ATOMHbBIC OpOHUTany, s-, P-, d- anmemMeHTsl. OCOOCHHOCTH
pacrmpeneneHust SIEKTPOHOB M0 OPOUTAISAM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpOoHHask KOH(UTypalys aTOMOB.

Ilepnonnueckuii 3akoH u Ilepuonmueckas cucremMa XHMHYECKMX 3J1eMEHTOB /[l
H. MenneneeBa. CBs3p NEpUOIUYECKOrO 3aKkoHAa M Ileproguyeckoil CHUCTEMBI XMMHUYECKHUX
anemenToB JI. 1. MenneneeBa ¢ COBpeMEHHOI TeopHell CTpOeHHs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUECKUX 3JEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BEIIECTB
[0 TpyIIaM U rnepruojam. 3HaueHHue NepPUOANYECKOT0 3aKOHA B pa3BUTHH HAyKU.

Crpoenue BemiecTBa. XHUMHYECKass CBA3b. Buabl XMMHUYECKOH CBs3W (KOBaJIEHTHAs
HEeNoJIsipHasl W TOJspHas, WOHHAs, MeTajuinyeckas). MexaHusmbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTIOHOPHO-aKLENTOpHbIN). BonopoaHas cBsi3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYJIIPHOTO MU HEMOJIEKYJISIPHOTO CTPOECHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTne 0 qucnepcHsIX cucremax. VICTUHHBIE M KOJUIOWIHBIE pacTBOPBI. MaccoBas 1o
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranndeckux coequHenuil. HomeHkaatypa HeopraHMueckux BEIecTB.
I'eHeTnyeckas CBS3b HEOPraHMUYECKUX BEIIECTB, IPUHAUIEKAIINX K PA3IMYHBIM KIIaCCaM.

Xumunyeckass peakuus. Kiaccupukanuss XUMHUYECKUX peakuil B HEOPraHWYECKOW U
OpPraHMYECKON XMMUU. 3aKOH COXPAaHEHHS MACChl BELLECTB, 3aKOH COXPAHEHMs U IIPEBpAILEHUS
SHEPrUH NMPU XUMUYECKUX PEAKIUIX.

CKOpocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iu4HbIX (hakTopoB. OOpaTHMbIE pEaKIUH.
Xumnueckoe paBHOBecHe. (DAKTOpBI, BIUAIOMIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle [larense.

OnekTponuTHdeckas auccoruanus. CwibHbIE W ciiadble JIeKTpOoauThl. Cpema BOIHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPaJIbHAs, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIUH.

OKCHEPUMEHTAJILHBIE METOJbl M3YYEHMsI BEIIECTB M WX NPEBPAIICHUN: JEMOHCTpALuUs
tabmui «llepuoamueckas cuctema xumudeckux snaemeHToB JI. U. MeHnmeneeBa», m3ydeHmHe




MOJIeIIei KPUCTAJUTMYECKHUX PELETOK, HaOJTI0ICHUE
U OMHCaHWE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3IOKEHHUE MEPOKCHIa BOAOPOIA B
MPUCYTCTBUU  KaTajlu3aTopa, OMNPEACICHUE Cpelbl PacTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCATHHOTO MHIWKATOPA, PEAKIIM MOHHOTO OOMEHA), MPOBEICHUE MPAKTHIECKONH padOThI
«BnusiHUE pa3nTuYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIUM.

PacuérHbie 3amaun.

Pacuétbl Mo ypaBHEHHUSIM XUMHUECKUX PEAKIMA, B TOM YUCJIE TEPMOXUMUUYECKHUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM TTOHSATUS «MACCOBAs I0JIS BEIIECTBAY.

Heopranuveckasi xumust

Hewmeranns. [lonoxenue nemeraminos B [leprognyueckoit cucteMe XMMUYECKUX JIEMEHTOB
. W. MenneneeBa u 0COOCHHOCTH CTpPOCHHsI aroMoB. (DHU3WYECKHE CBOWCTBA HEMETAJLIOB.
AJOTpOIUs HEMETAJUIOB (Ha IPUMEpe KUCIopoia, cepbl, hocdopa u yriepoaa).

XHWMHYECKUE CBONCTBA BAXKHEUIIMX HEMETAUIOB (TallOTeHOB, cephl, azora, (docdopa,
yIjiepoJia U KPEMHUS1) U UX COCTMHEHUM (OKCHI0B, KUCIOPOACOAEPKALUIUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAIUIOB U UX COCIUHEHUM.

Mertamnel. [lonoxxkenne meraminoB B [lepuoandeckoi cucTeMe XUMUUECKUX AJIEMEHTOB /.
N. MenpneneeBa. OcoOOCHHOCTH CTPOEHHUS JIEKTPOHHBIX 0000YeK aTOMOB MeTauioB. OOuiue
¢duszuueckue cpoiicTBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXMMHUYCCKHH Psijl HANPSKECHUN
METaJIJIOB.

XUMHYECKHUE CBOWCTBA BAKHEHIIMX METAUIOB (HATPWH, KalWid, KaJbIMA, MarHuw,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUM.

O6mmue criocoOb! moay4yeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIIEPUMEHTAIbHBIC METOJbl M3YYCHHUS BEIIECTB W WX MPEBPAIICHUN: HW3yYCHHUE
KOJUICKIIMU «METaJlTbl M CIIaBBD», 00Pa3I[0B HEMETAIOB, PEIICHHE SKCIICPUMEHTAIBHBIX 337124,
HaOJIOZICHUE W OIMCAaHHUE JEMOHCTPALMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE
TUJIPOKCHUIA aJTFOMUHUS C paCTBOpPaMU KHUCJIOT U IIEJI0YEH, Ka4eCTBEHHbIE PEaKIIMK Ha KaTHOHBI
METaJlIoB).

Pacu€THbIe 3a0a4n.

Pacuérer Mmacchl BemecTBa uiii 00bEMa ra3oB MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyE€Thl Macchl (00bEMa, KOMMUECTBA
BEII[ECTBA) MIPOIYKTOB PEAKIIMH, €CITU OJTHO M3 BEIECTB UMEET MIPUMECH.

XuMHS 4 KM3Hb

Ponps xumun B oOecrieueHUH SKOJIOTHYECKOM, SJHEPTETUUECKON U MUIIEBOM O€30MacCHOCTH,
pa3BUTUU MeAUIMHBL. [IoHSATHE O HAy4YHBIX METOJaX MO3HAHUS BEUIECTB U XUMHUECKUX PEAKIIUM.

[IpencraBnenus 00 0OMMX HAYYHBIX TPUHITUIIAX TPOMBIIUICHHOTO MOTYUYEHUs BaXKHEHTITNX
BEIIIECTB.

UenoBek B MHpE BEIIECTB M MaTEPUAIOB: BaXHEWIIHWE CTPOUTEIBHBIE MaTEpHAaIbI,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacKu, CTEKJIO, KepaMuKa, MaTepuaibl s SJIECKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC yI00PECHHUS.

XuMHS U 3740pOBbE YENOBEKA: IMpaBHUJia HCIOJIb30BAHUSA JIEKAaPCTBEHHBIX IpEnaparos,
MpaBHIIa 0e30ImacHoTO HCIIOIL30BaHUs MpenapaTroB OBITOBOM XAMUH
B IIOBCEIHEBHOM KHU3HH.

MeXnpeIMETHRIC CBS3H.

Peanm3arus MeXIIpeIMETHBIX CBsI3€H MPU U3y4YeHHUH o01ei 1 HeopraHudeckoi xumuu B 11
KJIaCcCe OCYIIECTBIISIETCS Ye€Pe3 UCIOIB30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX TIOHITHH, TaK
U TIOHATHH, SBISIIOUIMXCS CHUCTEMHBIMU JUISI OTAENBbHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO01mue ecTeCTBeHHO-HaYYHbIC TIOHATHS: Hay4HbIN (PakT, TUNIOTE3a, 3aKOH, TEOPHS, aHATIH3,
CHUHTE3, Kiaccu(UKaIus, TMEePUOJUIHOCTh, HAOIIOICHNE, DKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHUE, SABJICHHE.




dusmka: marepus, SHEprus, macca, aToM, 3JIEKTPOH, IPOTOH, HEHTPOH, MOH, H30TOII,
PaIuOaKTUBHOCTh, MOJIEKYJA, YHEPTETUUECKUH YpPOBEHb, BELIECTBO, TEJNO, 00BEM, arperatHoe
COCTOSIHUE BELECTBA, (GU3NUYECKHUE BEJIMUMHBI U €AUMHULIBI X U3MEPEHHSI, CKOPOCTb.

Buonorusi: kierka, opraHusM, JKocHUCTeMma, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OPraHU3Me.

['eorpadus: MuHEpalbl, TOPHBIE TOPOIBI, ITOJIE3HBIE HCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHoorus: XMMHYeCKasi IPOMBIIIUIEHHOCTh, METAJUTYPrisi, IPOU3BOACTBO CTPOUTEIBHBIX

MaTcpurajoB, CEIbCKOXO3IHCTBEHHOE IMponu3BOACTBO, nuIcBasa MPOMBIIIJICHHOCTD,
(bapMaI_IeBTI/ILIeCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX Impemnaparos,
IMPOU3BOACTBO KOHCTPYKIIHMOHHBIX MaTcpurajoB, QJICKTPOHHAA IPOMBIINIJICHHOCTD,
HaHOTCXHOJIOTHUH.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OO0YYarOIIMMUCS
IporpamMM cpeaHero oOmero o0pa3oBaHus (JIMYHOCTHBIM, METANPEJAMETHBIM M IPEJAMETHBIM).
HayuHno-meronnueckoil OCHOBOM il pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
IPOrpaMM CPeIHEro 00IIero 00pa3oBaHus SBISAETCS CHCTEMHO-CATEIILHOCTHBIA OAXO/.

B cootBeTcTBUM C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOA0OM B CTPYKTYpPC JIMYHOCTHBIX
PE3YJIBTaTOB OCBOCHHUSI IPEIMETa « XUMHS» Ha YPOBHE CPEIHEr0 001Iero 00pa30BaHMs BbIICICHBI
CJICIYIONINE COCTABIIAIOIINE:

OCO3HaHUE OOYYAIOUIMMUCS POCCHUICKON TPaKAaHCKOW MICHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIEHOCTH M CAaMOOTIPEIEIICHUIO;

HaJInYMe MOTUBAIMH K 00yUeHHIO;

1eJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUH JHUYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN M UCTOPHUECKUX TPaaULUii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCSI PYKOBOACTBOBATHCS B CBOEU JESATEITHLHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, HPUCYLUIMMH IEJIOCTHOH CHUCTEME XMMHUYECKOTrOo
oOpa3zoBaHus;

HaJIMYMe MPABOCO3HAHMS HKOJOTHMUYECKOW KYyJbTYphl M CHOCOOHOCTH CTaBUTh LENU U
CTPOUTDH KU3HCHHBIC IJIAHBI.

JInuHOCTHBIE Pe3ybTaThl OCBOEHUS MIpeaMeTa « XMMHUsS» JOCTUTAlOTCs B €AMHCTBE yUeOHOI
A BOCTIUTATEIILHOM ACATCIBHOCTH B COOTBETCTBUH C TYMAHUCTUYCCKUMU, COOUUOKYJIBTYPHBIMU,
JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJ€ajJaMHU POCCUICKOrO TI'pa)<IaHCKOro OOIEeCTBa,
IOPUHATHIMU B OOIIECTBE HOPMaMH W IMpaBUJIaMH TOBEJEHHS, CIIOCOOCTBYIOIIMMHU IpoLieccaM
CaMOIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH 00yYaIOIIUXCS.

JIngHOCTHBIE PE3yJIBTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTpaxaroT cHOpMUPOBAHHOCTH
OTIbITA IT03HABATEIHHON U MPAKTUYECKOHN AEATEIbHOCTH 00YYaIOLIMXCS IO PeaT3aliiy PUHSITHIX
B OOIIIECTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpaaaHCKOro BOCIUTAHMS

OCO3HaHHUS O0YYaIOLIUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPAIKY;

NpEaACTaBIICHHUA O COOUAJIBHBIX HOpMax MW IIpaBHUJIaX MEKIMYHOCTHBIX OTHOIIEHUHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOI TBOp‘-IeCKOfI ACATCIIBHOCTH NP CO3JaHHUU y’—Ie6HBIX IIPOCKTOB,
peleHnH yuyeOHBIX U IT03HABATEIbHbIX 33124, BHIMTOJTHEHUN XUMHUECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apIyMEHTHI IPYTUX
IpY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NEsATEILHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJIEUI0 OTEUYECTBEHHOU
XUMUU;

YB@KEHHSI K TPOLIECCY TBOPYECTBA B OOJACTH TEOPHHM M MPAKTUYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHHS TOTO, YTO JIOCTHXKEHHUS HAYKU €CTh PEe3yNbTaT UIUTEIbHBIX HAOIIOACHUMH,
KPOINOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX IIOUCKOB, IOCTOSIHHOTO TPpyZa Y4EHbBIX U IPAKTUKOB;

WHTEpeCa M T[O3HABAaTEIbHBIX MOTHUBOB B IIOJIYYEHHH U IOCIEAYIOIIEM aHajau3e
UHOPMALIUU O TIEPETOBBIX JOCTH)KEHUSX COBPEMEHHOM O0T€YeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;

CIIOCOOHOCTH  OIICHMBAaTh CHUTyalldd, CBS3aHHbIE C XUMUYECKUMHU  SBIICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTHUPYSICh Ha MOpPaJbHO-HPABCTBEHHbBIE HOPMBI U
LEHHOCTH;

FOTOBHOCTH OIICHMBAaTh CBOE IIOBEJIIEHHWE U TIOCTYNKM CBOMX TOBAapUIIEH € MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) ¢popMHUpPOBaHHS KYJIbTYPHI 3/10POBbSI:

MOHMMAaHUS IIEHHOCTEH 370poBOoro M 0Oe30macHoro ooOpasza >KHU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 37J0POBbIO;

coOnrofeHusi mpaBui 0e30macHOro OOpalieHHus ¢ BellecTBaMH B OBITY, MOBCEIHEBHOM
YKU3HU U B TPYAOBOM J1€ATEIbHOCTH;

MOHMMAHUSA LIEHHOCTH TPaBWI HMHAWBHUIYATBHOTO M KOJIJIEKTUBHOTO 0€30I1acHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEICTBUN W HEMPHATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHHS KOO,
HapKOTHUKOB, KYpPEHHUs);

5) Tpy/10BOT0 BOCIIUTAHUS:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B Yy4eOHO-MCCJIEI0BAaTEIbCKONW JI€ATEIbHOCTH,
OOILIECTBEHHO IOJIE3HOM, TBOPUECKOI U APYTUX BUAAX ACATEILHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTU€ B pEIIEHUU MPaKTUYECKUX 3a7ad COLHAIbHON
HaIlpaBJIEHHOCTH (B PAMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTUUYECKOMY HM3yUEHHUIO NMpodeccuil pa3Iu4yHOro pojia, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUsI K TPY1y, JIOJSM Tpyia U pe3yiabTaTaM TPYyAOBOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUYATbHOM TPAeKTOPHH 00pa3oBaHus, Oy Ty1ei
npodeccuu u peanusannuu cOOCTBEHHBIX KU3HEHHBIX IIJIAHOB ¢ YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTHYECKH 11€JI€CO00Pa3HOTr0 OTHOIIEHUS K MPHUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHUMAaHMS TI100AJTBHOTO XapakTepa HKOJOTHUECKUX MPoOIIeM, BIHUSAHUSA SKOHOMHUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPE/Ibl;

0CO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAHMS JOCTH)KEHUM XMMUU JIJIs1 peIIeHUs] BOIIPOCOB
paIoHaIbHOTO MPUPOIONOIB30BaAHUS;

AKTUBHOIO HENPUATUS NEHUCTBUMN, MPUHOCSIIMX BpEeZ OKPY’KAIOUIEH NPUPOIHON Cpene,
YMEHHS TPOTHO3UPOBATh HEOIATrONPUATHBIE SKOJIOTMUYECKHUE IMOCIEACTBUS MpPEeIIpPUHUMAEMbIX
JIEUCTBUN U NIPENOTBPALLATD UX;

HaJIMYUSl Pa3BUTOrO 3KOJOTHYECKOTO MBIIIJICHHUS, 3KOJOTUYECKOW KYJIbTYphI, OIMbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYyKOBOJCTBOBATbCSI HMHU B
M03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
HIPOTUBOCTOATH MJICOJIOTHU XeMO(POOHH;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:



C(OPMHUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTHUKH;

NOHUMaHMs CHeUM(UKH XUMHM KaK HayKH, OCO3HaHus €€ poiaud B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOTO MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpY’KaIOIIeM
MHUpPE KAK O €IMHCTBE IIPUPOABI M 4YEJIOBEKA, B IO3HAHWM IPHUPOIHBIX 3aKOHOMEPHOCTEH M
peleHny mpoodIeM COXpaHeHHs IPHUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B OCOOOM 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOH pPOJIM B CO3JAaHUHM HOBOW 0a3bl MaTepUaIbHOM
KYJIBTYpBI, PELICHUH I100aJIbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHsI YEIOBEUECTBA — ChIPbEBO,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTHYECKOW Oe30macHOCTH, B PA3BUTHHU MEIHMIIMHBL,
00eCreyeHn! yCIIOBUH YCIIEIHOro TPy ia U 3KOJIOTHYECKH KOM(POPTHOM JKU3HU KaKIO0ro WieHa
o0I11eCTBa;

€CTECTBCHHO-HAYYHOW TI'DaMOTHOCTH: IIOHMMAaHHUs CYIIHOCTH METONOB IIO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONIB30BaTh MOJyYaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HaY4YHBIX (PAKTOB M UMEIOILMXCS TaHHBIX
C LIEJIBIO NTOJIYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCII0JIb30BATh XUMUYECKHUE 3HAHUS JUIsl peLlieHus poliem
B PEAJIBHBIX )KU3HEHHBIX CUTYaLMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOM ACATENBHOCTH;

TFOTOBHOCTH M CHOCOOHOCTH K HENpephIBHOMY O0pa30oBaHHI0 M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJy4EHMIO HOBBIX 3HAaHMM II0 XHMHM B COOTBETCTBUH C >KM3HECHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K 0COOEHHOCTSM TpyZAa B Pa3IMYHbIX cepax MpopecCHOHATBHON NesITeTbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeranpenmeTHble pe3yJbTaTbl OCBOEHHUS Y4YEOHOro mpeaMera «XUMHUS» HAa YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMbIe i1 (POPMUPOBAHUS MHUPOBO33PEHUST OOYYAIOUIMXCS MEXKTUCIUILTHHAPHEIE
(MexmnpenMeTHbIE) OOLIeHayYHbIe TOHATHUS, OTPAXKAIOLIHE LIEJTOCTHOCTh HAYYHON KapTHHBI MUpa
U crienn UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOLecc, CUCcTeMa, HayyHbIH (akT, MPUHLUI, THIIO0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHne, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHeE);

yHMBEpCaJbHble  ydeOHble  JeicTBUA (mo3HaBaTesbHbIE, KOMMYHHKAaTHBHBIE,
peryisTuBHbIE), oOecreuuBaronie (QopMUpoBaHUME (PYHKIHMOHAIBHOW TPAMOTHOCTH H
COLIMAJIbHOM KOMIMETEHIIMH 00yUaroIInxcs;

CIIOCOOHOCTh ~ OOy4YaroIMXCS ~ HCIIOJIb30BATh ~ OCBOEHHBIE  MEKIUCIUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MertamnpeaMeTHble Pe3yibTaThl OTPAXKAIOT OBJIQJACHUE YHHBEPCAIBHBIMU YUEOHBIMU
M03HABATEIBHBIMHA, KOMMYHHKATHBHBIMU U PETYIIATHBHBIMU JIEHCTBHUSMHU.

OB.HalIeHI/le YHUBEPCAJIBbHBIMHA y‘leﬁﬂblMI/l MNo3HaBaTeJIbHBIMU lICﬁCTBHﬂMI/I:

1) 6a3oBble JJOrMUYecKHUe AeHCTBUS:

CaMOCTOSITENNLHO (DOPMYIHPOBATH U aKTyallU3UpPOBATh MPOOJIEMYy, BCECTOPOHHE €€
paccMaTpHuBaTh;

ONpeNeNsaTh ILeNU JACSITeNIbHOCTH, 3a7aBas MNapaMeTpbl W KPUTEPUM UX JOCTUXKEHUS,
COOTHOCHUTD PE3YJIbTAThl ACATCIbHOCTHU C IMOCTABJICHHBIMU LICIISAMU,;



MCIIOJb30BaTh IIPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOIO MBIIUICHUS — BBIACIATH
XapaKTepHble TPU3HAKK TIOHATHM W yCTaHaBIMBaTb HUX B3alMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIUE MTOHATUS AJIs1 OOBSICHEHUSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(UKALIUHU BEIIECTB U XUMUUECKUX PEAKIINI;

YCTAaHABJIMBATh IPUYUHHO-CJICICTBEHHBIEC CBA3U MEXKy U3Yy4acMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PACCYKIEHUS (MHIYKTUBHbIE, I€lyKTUBHBIE, 110 aHAJIOTUH ), BBISIBIISITH
3aKOHOMEPHOCTH U IIPOTHBOPEUMS] B PACCMATPUBAEMBbIX SBJIEHHSX, (POPMYIUPOBATh BBIBOJBI U
3aKJIF04YEHUS;

IPUMEHATh B NPOLECCE MMO3HAHMS, MCIIOJIb3YEMbIE B XUMHHM CUMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABIECHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMysa, YypaBHEHHME XUMHYECKOM peakuuu — IpUd pPELIeHUH Y4eOHBIX
[I03HABATEJIbHBIX U IPAKTUYECKUX 3a1a4, IPUMEHSTh Ha3BaHHbBIE MO/IETIbHBIC IPECTABICHUS IS
BBISIBJICHHS XapaKTEPHBIX IIPU3HAKOB U3Y4YacMbIX BEILECTB U XUMUYECKUX PEAKLU.

2) 6a3oBbIe HCCIeA0BaTENIbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKLIUN;

dopMynnpoBaTh 1€MW 33Ja4d  MCCIEAOBaHHUS, HCIOJb30BaTh IIOCTABJIEHHBIE W
CaMOCTOSITENILHO C(hOpMyJIMpPOBAaHHBIE BONPOCH! B KaUeCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MTPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BIAJICTh HaBBIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M IPOBEIEHUS YYEHHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMysiupoBaTb O0OOOIIEHHS M BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

IPUOOpPETaTh OMNBIT YYEHUYECKOW HCCIIENOBATENbCKOM M IPOEKTHOM JIE€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/AOB peIIeHUs
IIPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOAOB [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B pPa3IMYHbIX HCTOYHUKAX HMHPOpMaUK (HAy4HO-TIOMYJIsIpHas
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHAIM3UPOBATh NHPOPMAIUIO PA3IMYHbIX BUI0B U (JOPM MpEACTAaBIEHUS, KpUTHUECKH OLIECHUBATh
€€ I0CTOBEPHOCTh U HENPOTUBOPEUYHUBOCTH;

(dbopMynMpoBaTh 3ampoCchl U TNPUMEHSATh pPa3IUYHbIE METOJbl TIpPU TOUCKE U OTOOpE
uHpopMaLnu, He0OOXOAUMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au ONpPeaeIEHHOTO THIIA;

pUOOpeTaTh ONBIT MCHOIb30BAaHUS MH(POPMAIMOHHO-KOMMYHHUKATHUBHBIX TEXHOJOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANbHYIO (hOpMy IpeacTaBiIeHHUs] WH(GOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKHU U JPYyTHUE);

UCIIOJIb30BAaTh HAyUYHBIM S3bIK B KauyecTBE CpeAcTBa Ipu paboTe C XUMHUYECKOU
uHpopManueil: MPUMEHATb MEXIpeaAMeTHble ((U3NYecKue M MaTeMaTHYeCKUe) 3HaKu U
CUMBOJIBI, (hopMyIIbl, aOOpEeBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.

OBnaneHne YuuBepCaJdbHBIMU KOMMYHHUKATHBHBIMHA JeHCTBUSIMM:

3aJaBaTh ~ BOMNPOCHI IO  CYIIECTBY o0OcyXgaeMoil TemMbl B  XOoJe  JuUajora
W/WIM JUCKYCCHM, BBICKa3bIBaTh HWJEH, (POPMYIHpPOBaTH CBOU MPEUIOKEHHUS OTHOCUTEIIBHO
BBIIIOJIHEHM S TIPEIJIOKEHHOM 3a/1a4U;

BBICTYNAaTh C IPE3CHTALMEN PEe3ybTaTOB IO3HABATEIbHOM JEATEIbHOCTH, IOIYYEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO €O CBEPCTHUMKAMHM IIPU  BBIIIOJHEHUM XUMHUYECKOIO
HKCIIEPUMEHTA, MPaKTU4YEeCKOH paboOThl IO HCCIEJOBAHHIO CBOICTB H3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOro IIPOEKTa 51 dopmynupoBaTh BBIBOJIbI



0 pe3yJIbTaTaM NPOBEACHHBIX UCCIICAOBAHUN ITyTEM COTIIACOBAHUS MO3MIIMN B X0J1€ 00CYKICHUS
1 0OMEHAa MHEHUSIMU.

OB.]'[a}IeHHe YHUBEPCAJIBHBIMUA PEryJII TUBHBIMU JeHCTBUSAMH:

CaMOCTOSITENIHO TUIAHUPOBATh U OCYIIECTBISITH CBOIO IO3HABATENBHYIO JESTEIBHOCTD,
onpenenss e€ eI W 33aJaud, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTUPOBAThH
npeyiaraeMblii aITOPUTM JICUCTBUN TIPU BBITIOJHEHUH YY€OHBIX M HCCIIEIOBATEILCKUX 3aiad,
BBIOMpaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS C YYETOM MOJYyYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOCH JICATEIILHOCTH HA OCHOBE CaMOaHAIIN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEJICTABIICHUNA O XUMUYECKON COCTABJISIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIM XHUMHH B TMO3HAHUU SIBICHUU MPUPOJBI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJbTYphl JINYHOCTH, €€ (YHKIMOHAIBHOM TPAMOTHOCTH, HEOOXOMUMOW [UIS pEHICHHUsS
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpeliE;

BJIQJICHUE CHUCTEMOW XHMMHYECKHMX 3HAHUH, KOTOpass BKJIKOYAET: OCHOBOIOJIArarolue
HNOHSTUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
JNEKTPOOTPUIIATENILHOCTh, XHMHUYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaméHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA 00BEM, YITICPONHBIA  CKEJeT,
byHKIIMOHAIbHAS TPYyMMa, pauKal, H30MEpHus, W30MEepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YTJIE€BOIOPOAbI, KUCIOPOA U a30TCOJIEpKalNe COCTUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COETMHEHNS); TEOPUU U 3aKOHBI (TEOPHUS CTPOEHUS] OPraHMUECKUX
BemectB A. M. BytnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHUs, JEXKAallue B OCHOBE MOHMUMAaHUs
NPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNHU BaKHEHIINX OPraHUYEeCKUX BEIIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHbIE MPU3HAKU TOHATUH, YCTAaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLUE MOHATHUS IIPU OMUCAHUU COCTABA, CTPOEHUS U
MpEBPAICHUI OPraHMYECKUX COETUHEHUI;

c(OpMUPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JJISI COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOH) (hOpMYIT OpraHMYECKUX BEIECTB
U YpaBHEHUH XMMUYECKHX pEeaKUWi, U3rOTaBIMBaTh MOJEIU MOJIEKYJ] OPraHMYECKHUX BELIECTB
JUTSL WIUTIOCTPALIUU UX XMMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAAJIE)KHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpENelEHHOMY KIAcCy/TpymIe COeIUHEHUIN
(YrneBomopoabl, KHCIOPOA M a30TCOAEpXkalllhie COEIMHEHHUS, BBICOKOMOJEKYJSpHbIE
COeIMHEHUs), JaBaTh MM Ha3BaHusa o cuctemarnueckoil Homenknarype (IUPAC), a taxxke
PUBOJUTH TPUBUAIbHBIE HA3BaHMs OTNEIbHBIX OPraHMYECKHUX BEIIECTB (ITHJICH, MPOIMUJIEH,
alleTUIICH, STWICHIJIUKOJb, TIUIEpPUH, (QeHON, (OopMaibAeTHA, aleTaabAeTui, MypaBbUHAs
KHCJIOTA, YKCYCHasl KUCIJIOTa, OJIEMHOBAsl KHCIOTA, CTE€apUHOBAsl KHUCIIOTa, IJII0K03a, PPyKTO3a,
Kpaxmal, [eJUTI0JI03a, TIUIUH ),

c(OpPMUPOBAHHOCTh YMEHHS ONPENENATh BUIbl XUMUYECKOW CBS3M B OPTraHUYECKUX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);



c(OpPMUPOBAHHOCTh YMEHHUSI MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHHSI OpraHMYEeCKHX
BerecTB A. M. byTiiepoBa s 00BsSICHEHUS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHUSI MacChl BELLIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh COCTaB, CTpPOEHHUE, (U3NYECKUE H
XUMUYECKHE CBOMCTBA TUIUYHBIX MTPEACTABUTENECH Pa3IMUYHbIX KJIACCOB OPraHUYECKUX BEILECTB
(MeraH, 3TaH, JTWICH, NPONWICH, aleTwieH, OyrtaaueH-1,3, metmnOyramuen-1,3, OeH30I,
METaHOJ, ATaHOJ, ATHJICHTJIMKOIb, TJIUIEPUH, (EHOJ, aleTalbJerul, MypaBbHHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmajl, LeJI0I03a, aMHMHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJy HUMHU YPaBHEHUSMH COOTBETCTBYIOIMX XMUMHYECKUX PEAKIUU C
UCTIOJI30BAaHUEM CTPYKTYPHBIX (HhOpMyI;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh HCTOUYHUKH YIJIEBOAOPOJHOTO ChIPbs
(He(Th, TPUPOAHBIA Ta3, Yroib), CHOCOOBI MX MEPepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MEepepaboTKu;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHUSA [0 XWMHUYECKUM ypaBHEHHUAM
(Macchl, 00BEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MM MPOAYKTa PEaKMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO u3 UCXOJHBIX BELIECTB
WM TIPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHU BIAACTh CUCTEMOW 3HAHHM 00 OCHOBHBIX METO/JaX HAyYHOTO
MO3HAHUSI, MCHOJb3YyeMbIX B XHUMHUM MPU HM3YYEHHH BELUIECTB U XHUMHUYECKUX SBJICHUU
(HaOnrofieHUe, U3MEpPEHUE, OSKCIEPUMEHT, MOJEIMPOBAHUE), UCIOIb30BaTh CUCTEMHbIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PELIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUI COOIOIaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYAOH H
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)KE MPaBHJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKUHUSMU MO BBITOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUU IIJIAaHUPOBATb M BBIOJHATh XUMHYECKMHA OSKCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpEeBaHUU, MOMyUYEHUE ITHIICHA U HU3YUYEHHE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMN OPIraHUYECKUX BEIIECTB, IeHATypalus OeJIKOB IpU HarpeBaHuUH,
[[BETHbIE pEaKIMU OEIIKOB) B COOTBETCTBHH C MPAaBUIIAMU TEXHUKHU O€30MIaCHOCTH MPH 00paIIeHUN
C BEIIeCTBaMH U J1a0OpaTOpHBIM 00OPYJOBaHHMEM, MPEACTABIATh PE3YNbTAThl XMMHUYECKOTO
JKCIEpUMEHTa B (OpPME 3alUCH YPABHEHUH COOTBETCTBYIOIIMX peakiuii U (opMyIHpOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIU3UPOBATh XWMHUYECKYH0 HHQOpMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeCcTBa MaccoBoil uHpopmaru, UHTEpHET U ApyTuX);

c(OPMHPOBAHHOCTh YMEHHUH cOOdI0AaTh MpaBHJa SKOJIOTMYECKH LEeIeco00pa3Horo
MOBENEHNUA B OBITY M TPYAOBOH [EATENbHOCTH B ILEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXarolled MPUPOJHOM Cpenbl, OCO3HaBaTh ONACHOCTh BO3ACHCTBMS HA JKUBBIE OPTaHU3MBbI
onpeeNéHHBIX OpPraHMYeCKUX BELIeCTB, MOHMMas cMbica mnokaszarens [I/JIK, mosicHsaTe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIEHUsI UX BPEJIHOTO BO3JICHCTBUS HAa OPraHU3M
YEJI0BEKa;

Ui 00yYaroIuXxcs C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBbS: YMEHHE HPUMEHSTbH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUUECKHX SIBJICHMUIA;

JUISL CJIETIBIX M CIA00BUASAIIMX O0YYarOIUXCs: YMEHUE HCII0JIb30BaTh Pelibe(hyHO-TOUCUHYIO
cucrteMy o6o3nauenuii JI. bpaitns nis 3anmucu xumMmudeckux Gopmyi.

11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «OO0I1mas 1 HeopraHudecKass XUMHUSD OTPaXKaloT:
c(hOpMUPOBAHHOCTH MPEICTABICHHI: O XUMHUECKON COCTABIIAIONIEH €CTeCTBEHHO-HAYYHON
KapTUHBI MHPA, POJM XUMHUHU B TMO3HAHUU SIBICHHUH MPUPOJIBI, B ((OPMUPOBAHUM MBIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW I pEeIIeHus



NPAaKTUYECKUX 3aJad M HKOJOIMYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/0POBBIO U
MIPUPOJHOM Cpelie;

BJIQJICHAE CHCTEMOM XMMMYECKHX 3HAHMH, KOTOpas BKJIKYAET: OCHOBOIIOJIAraloLIne
HOHATHS (XMMUYECKHIA 3JIEMEHT, aTOM, U30TOIl, S-, P-, 0- 3JIeKTPOHHBIC OPOUTAII ATOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIpHBIH 00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULATENLHOCTh, CTENEHb
OKHUCIJIEHHS, XUMHMYecKas CBs3b (KOB&JIECHTHAas, HOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAas),
KPUCTAJZIMYECKAss  PEINETKA, TUIBI ~XMMHYECKUX  PEAKLUM, PACTBOP,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIMTUYECKAsT IUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCThH
XUMHUYECKOH peaKIy, XUMHUUECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPUS SIEKTPOIUTHUECKON
auccouranuu, nepuoandeckuii 3akon JI. M. MenaeneeBa, 3akOH COXpaHEHUsI MacChl BEILECTB,
3aKOH COXPAHEHMs M INPEBPAIICHUS SHEPrHMM NPU XMMUYECKUX DPEAKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIe)KAllUe B OCHOBE ITOHUMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH M OE30MacHOM HCIIOJIb30BAaHUH BAKHEHUIINX HEOPTaHWYECKHUX BEUIECTB B
OBITY M IPAKTUUYECKON JEATEIIbHOCTH YEI0BEKa,;

c(OpMUPOBAHHOCTh YMEHUN BBISBJISATh XapaKTEPHbIE MPU3HAKU MOHATUHN, YCTaHABIUBATh
UX B3aUMOCBS3b, HCIIOJIb30BaThb COOTBETCTBYIOILME IOHATHUS IPU ONHMCAHUU HEOPraHMYECKHX
BEILECTB U UX IPEBPALLCHU;

c(OPMHUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJsl COCTaBJICHUS
(dopMyJl BEIIECTB W YpPAaBHEHUN XHMUYECKUX PEAKIUI, CUCTEMaTHUECKYyl0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHBIE Ha3BaHMs OT/AEIbHBIX HEOPraHUMYECKUX BellecTB (yrapHblid ras,
YIJEKUCIbIA Ta3, aMMHUaK, raméHasi U3BECTh, Heralmi€Has W3BEeCTb, NUThEBAs COJA, NMUPUT U
ApyrHe);

c(OpMUPOBAHHOCTh YMEHUN ONPEIENSITh BAJIEHTHOCTD U CTETIEHb OKUCICHUSI XUMUYECKUX
3JIEMEHTOB B CO€MHEHUSX PA3JINYHOIO COCTABA, BUJ XUMHUYECKON CBS3U (KOBAJICHTHAs, HIOHHAS,
METaJIJINYECKasl, BOJOPOAHAsA) B COCAMHEHMSIX, TUI KPUCTAJIMYECKONH PEIIETKH KOHKPETHOIO
BEIlleCTBA (aTOMHAs, MOJIEKYJISpHas, MOHHAas, METaJJIMuecKas), XapakTep Cpelsl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHMH;

c(OpPMHPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHA/UIEKHOCTh HEOPTaHMYECKHX BEIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIle coeIMHEeHUH (IIPOCThIe BEUIECTBA — METAJLIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOTHI, aM(OTepHBIE THAPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh ~YMEHHMM  pacKpbIBaThb CMBICH Iepuogudeckoro 3akoHa [l
W. MenneneeBa M JEMOHCTPUPOBaTh €ro CHCTEMAaTU3MPYIONIYI0, OOBSICHUTENIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

c(OPMHPOBAHHOCTh ~ YMEHHMH  XapaKTepH30BaThb JJEKTPOHHOE CTPOCHHE  aTOMOB
XUMHUUYECKHUX 3JeMeHTOB 1—4 nepuonos [leproanueckoil cucteMbl XMMHUYECKUX 3J€MEHTOB /.
. MenaeneeBa, UCIONb3ysl MOHATHS «S-, P-, O-2JE€KTPOHHBIC OPOUTANINY, «IHEPreTHYCCKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTHM HU3MEHEHHUS CBOMCTB XMMHUYECKHUX D3JIEMEHTOB M HX
COEMHEHUI MO nepuojaMm M rpynmnam Ilepuoguueckoil CUCTEMBl XMMHYECKUX 3J€MEHTOB [l
H. Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepPH30BaTh (OMUCHIBATh) OOIIHEe XUMUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB Pa3IUYHbBIX KIJACCOB, MOJATBEPKIaTh CYIIECTBOBAaHUE I€HETHUYECKOM
CBSA3M MEXJy HEOPraHMYECKHMHU BEIECTBAMHU C IIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKLINN;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATH XMMUYECKHE PEAKIMU MO PA3JIUYHBIM
npu3HaKaM (YHCIy W COCTaBy pEardpyrolux BEMIECTB, TeIIoBOoMYy J(hdeKxTy peaxiuu,
U3MEHEHUIO CTeTIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAaKIMU, YYaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUH COCTABIIATh YPAaBHEHUS peaklUi pa3InYHbIX TUIIOB, ITOJIHbIE U
COKpAIllEHHbIE ypaBHEHMS peakIMii MOHHOTO OOMEHa, YYUTHIBAs YCJOBHUS, NMPU KOTOPBIX 3TH
peaKuyu UAyT 10 KOHIIA;



c(OpMHUPOBAHHOCTh YMEHUU TPOBOAUTH PEAKIMH, TMOATBEPKAAIOIINE KaueCTBEHHBIH
COCTaB pPAa3JIMYHBIX HEOPraHMYECKHX BEIIECTB, PACHO3HABATH OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOPaX HEOPTAaHMYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUN PACKPBIBATH CYITHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOT0 OanaHca ATUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH PEaKIH OT
pa3iauyYHbIX (DAKTOPOB; XapaKTep CMEIICHHS XUMHUYECKOTO0 PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aelcTBus (npunuun Jle [larense);

c(OpMHUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh XUMHUUECKHUE MPOLIECCHI, JIEIKAIINE B OCHOBE
IOPOMBIIIJICHHOTO TOJY4YE€HUS CEpHOM KHCIOTHl, aMMHaKa, a Takke CPOPMHPOBAHHOCTh
IpeJcTaBiIeHu 00 OOIIMX HAyYHBIX NPUHLMIAX U SKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BOCTBA;

c(OpPMUPOBAHHOCTh YMEHHUH TPOBOJIUTH BBIYUCICHHUS C HCIOJIB30BAHUEM MOHITHS
«MaccoBas JIOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLICHHH Ta30B IMPH XUMHUYECKUX
peaxIusix, Macchl BElIeCTBa WK 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO d((dekTa peaknun Ha OCHOBE
3aKOHOB COXPAHEHUS MACChl BEIIECTB, IPEBPALICHUS U COXPAHEHUSI SHEPTHUH;

c(OpPMUPOBAHHOCTh YMEHHUH COOJIOaTh MPaBWIa TOJB30BAHUS XUMUYCCKOW MOCYAOH H
n1abopaTopHBIM 000pYyA0BaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITTOJTHEHHUIO JTA00PATOPHBIX XUMHUECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IJIAHUPOBATh M BBINONHITH XUMHUYECKHH HSKCHEPUMEHT
(pa3znoxeHue NeEpoKcHaa BOJOPOAA B NPUCYTCTBUM KaTalld3aTopa, ONPEICIIEHUE CpPEJibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCATHHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHYECKOW pEaKIUH, peaklud HOHHOTO OOMEHa, KAaueCTBEHHbIC pPEaklUU Ha
cynb(dar-, kapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4y no TemaMm «Metambl» U «Hemeramiby) B COOTBETCTBMM C INpPaBUIIAMH  TEXHUKU
0e30MacHOCTH MpU 0OpallleHUH ¢ BEIECTBAMH U JIA0OPaTOPHBIM 000PYI0BAaHUEM, MIPEACTABISATh
pe3ynbTaThl XMMHMUYECKOTO SKCIEpUMEHTa B (pOopMe 3amucH ypaBHEHUH COOTBETCTBYIOLINX
peakiuit 1 GopMyITUPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTAaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XHMMHUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeACTBa MaCCOBOM KOMMYHUKAIMH, IHTEpHET U IPYTUX);

c(OpMUPOBAHHOCTh YMEHUH COONIOAATh IMpaBWJIa HKOJOTMUYECKU LEeIecoo0pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHHS CBOEro 370pOBbsS U
OKpPY’KAOIIeW NMPUPOIHON Cpellbl, OCO3HABATh ONACHOCTh BO3JCHCTBHS Ha JKUBBIE OPTraHU3MBI
onpeAenéHHBIX BellecTB, MoHMMasi cMbich mokasarens [1JIK, moscHAThs Ha mpumepax crocoObl
YMEHBIIEHUS U IIPEAOTBPALIEHUS UX BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEIIO0BEKA;

JUId 00yYaroIuxcs C OTPaHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBbS: YMEHHE HPHUMEHSTbH
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/AX MO3HAHMSI BEILIECTB U XUMUYECKHUX SIBJICHUII;

JUIS CIIETIBIX M CIa00BUAAIIMX O0YYarOIUXCs: YMEHUE HCII0JIb30BaTh Pelibe(hyHO-TOUCUHYIO
cucrteMy o0o3Hauenuii JI. bpaitns nist 3anucu XxumMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC

Koa | DaexTponnsie (undposbie)
e uyec | o0OpasoBaTe/ibHbIE pecypchbl
w/n HaumeHnoBaHue pa3aesioB M TeM IPOrPaMMbI | TBO
4aco
B
Pa3znea 1. Teopernueckue 0CHOBBI OpraHuyeckoi xuMum (3 4)
1 IIpeamer opranndecKko XuMuu, eé 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
2 Teopus cTpoeHUs] OPraHUYECKUX COCTUHEHUN A. 1
M. byTtnepoBa, €€ OCHOBHbIE ITOJIOKEHUS
[IpencraBnenue o knaccuukanuu 1
3 | OPraHHYeCKHX BELIECTB. Homenkiarypa
(cucremaTnyeckasi) 1 TPUBHAJIbHBIE Ha3BaHUS
OpraHUYeCKUX BEUIECTB
Paznen 2. YraeBogopoast (13 u)
4 AJIKaHBI: COCTaB W CTpOEHHUE, romonoruyeckuit | 1
PAA
5 Mertan u 3TaH — mnpocrtelmme npeacrasurenu | 1
AJIKaHOB
6 | AJIKCHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
v OTUJIEH W IPONUJIEH — mpocrteumme | 1
IIPE/ICTaBUTENH AJIKEHOB
8 [Ipaktuueckas pabora Ne 1. «llomyuenue | 1
STWJIEHA U U3yUYEHUE €r0 CBOMCTBY
Anxanuensl. byraguen-1,3 u merunOyraaueH- 1
9 | 1,3. Tlomy4yeHune CHHTETHYECKOTO KaydyKa |
PE3UHBI
AJNKUHBI: cocTaB U OcoOeHHOCTH cTpoeHus, | 1
10 | romonoruyeckuii  psan.  AueTwieH —
IPOCTEUIINN IPEACTABUTEIb AIKUHOB
11 Bpluucnenuss 1o ypaBHEHUIO  XUMHUYECKOH 1
peakuuu
12 | Apensl: 6eH301 ¥ TONY0J. TOKCHYHOCTh apPEHOB 1
13 I'enernueckas CBSI3b yriaeBoaopoaos, | 1
MPUHAISKAIINX K Pa3JIMYHbIM KJ1accaM
14- HpI/IpO,[[HBIVe VCTOYHUKHU yIIA€BOAOPOAOB: | 2
15 | MPHPOIHBIN Ta3 M TOMyTHbIE He(TsAHbIE Ta3bl,
He(Th U IPOAYKTHI €€ nepepaboTKU
16 Kontponbras pabora o pazmeny | 1
«YTI1eBOAOPOIBDY
Paznean 3. Kuciaopoacoaepsxkamue oprannyeckue coequdenus (13 4)
17 IIpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOJ U 1
sTaHoj. BomopoaHas cBs3b
18 MHoOroaTtoMHbI€ CIUPTHI: STUIICHTIIMKOIIb U 1
[JIMLIEPUH
19 ®deHo: CTPOCHHE MOJIEKYJIbI, buznveckue u 1
XMMHUYECKHE CBOICTBA, IPUMEHEHHE
20 Anpaeruapl: GOpMabAETH U alleTaIbICTH]I. 1

ArteTon




21 OnHOOCHOBHBIE IIPEIeNbHbIE KAPOOHOBBIE 1
KHCJIOTBI: MypaBbUHAsl M YKCYCHast
22 IIpakTrueckas pa6f)Ta Ne 2. «CsoiicTBa 1
pacTBopa YKCYCHOM KHCIIOTBI»
23 CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK 1
MIPE/ICTABUTENH BBICIIUX KAPOOHOBBIX KHCIOT
24 Mpiia kak COIH BBICIINX KapOOHOBBIX KUCIIOT, 1
UX MOIOIIEee JICHCTBUE
CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIE 1
25 | KapOOHOBBIX KUCIOT. ['MAPOIHM3 CITOKHBIX
3¢upoB
26 XKupsl: runponus, npuMeHeHue, Ouosorundyeckas 1
POJIb )KHPOB
YTIeBoabl: COCTaB, KiacCH(PUKAIus. 1
27 | Baxueiimme npeacTaBUTENN: TIIOKO3a,
bpykTo3a, caxaposa
28 Kpaxman u nemirono3a kak IpupoHbie 1
TTOJINMEPBI
KonTponbHas pabota no pazueny 1
29 | «Kucnopoacomepkamue opraHndecKue
COETMHEHUS
Pasnen 4. A3oTconepxaime opranndeckue coeqnHeHus (3 1)
30 | AMMHBI: METHJIAMUH ¥ aHUJIUH 1
AMUHOKHUCIIOTHI KaK aM(OTEpPHBIE OPTaHUYCCKUE 1
31 | coenuHeHus, uX OMOJIOTUYECKOE 3HAYCHHE.
IlerrTuanl
32 benku kak mpupoHbIe BBICOKOMOIIEKYIISIPHBIE 1
COCJTMHEHUS
Pazjen 5. BoicokomoJiekyasipable coequHenus (2 4)
33 OcHOBHbIE IOHATUS XUMHH } 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUHT
OCHOBHBIE METO/IbI CHHTE3a 1
34 | BBICOKOMOJICKYJIIPHBIX COSIMHCHHIIM.
[TnacTMacchl, KayqyKH, BOJOKHA
11 KJIACC
Koa | DaexTponnsie (undposbie)
e Hyec | o0pa3oBaTebHbIE PeCypChl
w/n HaumeHoBaHHe pa3aejioB M TeM MPOrPaMMbl | TBO
yaco
B
Pa3zpnen 1. Teopernueckue ocHoBbI xumun (13 u)
1 XUMHUYECKUH dIIEeMEHT. ATOM. DIIeKTPOHHAS 1
KOH(UTypaIusi aToMOB
Ilepnonnueckuit 3akoH u Ilepuonnueckas 1
o | CHCTEMa XMMHYECKHX DJIeMEHTOB a. N.

MenaeneeBa, X CBI3b C COBPEMEHHOW TEOpUEH
CTPOEHHUS AaTOMOB




3aKOHOMEPHOCTU U3MEHEHUSI CBOUCTB
XUMHUYECKUX DJIEMEHTOB U UX COCTMHECHHH 110
rpynmnam u nepuojam. 3HaueHue
MIEPUOIMYECKOTO 3aKOHA U CUCTEMBI
xuMuueckux asiementoB .. MeHnieneeBa B
pPa3BUTUHU HAYKHU

CrpoeHue BeniecTBa. XUMUYECKast CBsI3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHuUsl KOBAJICHTHOM
cBs13u. BopopoaHas cBsizb

BasieHTHOCTB. DIIEKTPOOTPULIATETBHOCTD.
Crenens okucienus. BemniectBa MoJIeKyJIIpHOTO
Y HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsTue o nucnepcHbIX cucteMax. MICTUHHBIE U
KOJUJTOUIHBIE pacTBOPBL. MaccoBas 10715
BEILIECTBA B PACTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPTraHUYECKUX BEILIECTB, PA3TUUHBIX
KJIacCOB

Knaccugukanus XuMHUecKux peakuuii B
HEOpPraHUYECKON ¥ OpraHM4ecKOi XUMHUU. 3aKOH
COXPAHEHHUS MacChl BELIECTB; 3aKOH COXPaHEHUs
U IIPEBPALLCHUS YJHEPTUU TP XUMHYECKUX
peakuusax

Ckopoctb peakiuu. O6paTuMble peaKuu.
XMMHYeCKOe paBHOBECHE

10

[Ipaktuueckas pabora Ne 1. «BnusHue
pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKON
peaKImn

11

OnexkrponuTHyeckas qucconuanus. [lonstue o
BOJIOpOIHOM Tokasarene (pH) pactsopa.
Peaxiiuu nonHoro oomeHna. I'maponus
OpPraHUYeCKUX U HEOPraHMYECKHX BEILECTB

12

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIE PEAKIIHH.
[TonsiTHE 06 AMEKTPONIH3€E PACIIIaBOB U
pacTBOPOB COJIEH

13

KonTtponsHast pabota no pasueny
«Teopernueckre OCHOBbI XUMHUH»

Pa3nea 2. Heoprannyeckasi xumust

17 v)

14

Merauisl, ux nosnoxexnue B [lepnoanueckoi
crcTeMe XUMMHUYECKUX dieMeHToB /], 1.
MeHeneeBa 1 0COOEHHOCTH CTPOSHUS aTOMOB.
O6mue dhuznyecKkrue CBOMCTBa METAIIIOB

1

15

CrmutaBsl METaLIOB. DJIEKTPOXUMUYECKHN P
HaIpsDKEHUN METaJUIOB

16

XHUMHUYECKHE CBOMCTBA BaKHEHUIITNX METAILJIOB
(HaTpuil, Kanui, KanblHi, MAarHUH, aTFOMUHUI)
U UX COeJUHEHUU

17

XHWMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIMHEHUI

18

XUMUUYeCcKHe CBOMCTBA IIUHKA, KeJIe3a U X
COCTMHECHUN




19

[IpakTuyeckas padora Ne 2. "Pemenue
HKCIEPUMEHTAIbHBIX 33714 110 TEME
«Meramabsn"

20

Hewmeramnbl, ux nonoxenue B [lepuoandeckoi
CHUCTEeME XMMHUYECKuX 3j1emMeHToB []. U.
MeHieneeBa 1 0COOCHHOCTH CTPOSHHUSI aTOMOB

21

DU3NYECKUE CBOMCTBA HEMETAILJIOB.
Annotponus HeMETauIoB (Ha pUMepe
KHCIIOpoJia, cephl, hocdopa u yriiepoa)

22

XHUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPbl U UX
COE€IUHEHUN

23

XUMHYECKHE CBOMCTBA a30Ta, ¢pocdopa U ux
COE€IUHEHUN

24

XHUMUYECKUE CBOMCTBA yTIepoaa, KPEMHUS U UX
COE€IUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COCTUHEHUN

26

O06o001enue ¥ cucTeMaTu3anys 3HaHUH 110 TEME
«Hemeranneny. Beruncienus no ypaBHEHUSIM
XUMHUYECKHUX PEaKIHi U TEPMOXUMUICCKUE
pacyEThI

27

[IpakTuueckas padora Ne 3. «Pemienue
HKCHEPUMEHTAIbHBIX 33/1a4 110 TEMe
"HemeTasst"»

28

KoHntposbHas padoTa mo temaM «MeTaJlibl» 1
«Hemeramuien

29

HeOpraHI/I‘leCKI/IC H OPraHu4CCKHUC KHUCIIOThI.
HeOpFaHI/I‘IGCKI/Ie 1 OPTraHUYCCKHUE OCHOBAHUA

30

AmMoTepHbIe HeOpraHUYECKHe U OpTraHUYECKUe
coenqruHeHus. | eHeTnyeckas CBA3b
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB

Paznen 3. Xumus u :ku3ub (4 4)

31

Ponp xumMun B 00ecriedeHU SKOJIOTHYECKOM,
SHEPTeTHUECKOHN U MUIIEBON 0€30MacHOCTH,
Pa3BUTUU MEAUIUHBI

1

32

Hpe,[[CTaBJ'IeHI/IH 00 O6I_I_II/IX HAayYHbIX IpUHOUIIAX
IMPOMBIINIJICHHOT'O ITOJTYUCHUA BayKHEHIITHX
BCIICCTB

33

YemoBek B MHPEC BEIICCTB M MATCPUAJIOB

34

XuMUs U 3J0POBLEC UCIOBCKA




