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OJLEPKAHUE OBYUYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHUYECKON XMMHUHU

[IpenMer oprann4eckoi XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUCHUE
B IIOJIYYEHUH HOBBIX BEUIECTB U MATEPUATIOB. T€OpUs CTPOCHHSI OPraHUYECKUX
coequHenut A. M. bytiepoBa, €€ OCHOBHbIE TNOJNIOKEHUA. CTPYKTypHbIE
(dbopMyIbl OpraHUYecKUX BellecTB. [ 'omomorus, usomepus. XUMHUECKas CBSI3b
B OPraHMYECKUX COEAMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBSI3H.

IIpencraBienue 0 KJaccudukanum OpraHWYECKUX  BELIECTB.
HomenknaTtypa oprannyeckux coeuHeHul (CucTeMaTuyeckas) U TpUBHAIIbHbBIC
HA3BaHUS BaXXHEUIINX MPEACTABUTEIICH KIIACCOB OPTaHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUS BEUIECTB M HX IPEBPALICHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHWYeCKHX BEIIECTB M MaTepualiaMH Ha X
OCHOBE, MOJCIIUPOBAHUE MOJIEKYJl OpPTraHWYECKHUX BEIECTB, HAOIIOJEHUE U
OMMCAHUE JIEMOHCTPALMOHHBIX ONBITOB II0 TMPEBPAIICHUID OPraHUYECKUX
BEIIECTB NP HarpeBaHuu (IUIaBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUU psaf. MeraH W 3TaH —
POCTEUIIINE TPEACTABUTENHN ATKAHOB: (U3MYECKHE M XMMHUYECKUE CBOMCTBA
(peakuuu 3aMEIIECHHs] U TOPEHHUs), HAXOXKIEHUE B MPHUPOAEC, NOIYyYECHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN PsiZl. DTUIECH U MPOIUIICH
— TPOCTEHUIIINE MPECTABUTEIN AIKEHOB: (PU3MYECKHUE U XUMHUECKUE CBOICTBA
(peakuuu TUAPUPOBAHUSA, TAJIOT€HUPOBAHMS, TUApATAllMUd, OKHUCICHHUS W
MOJIMMEPU3AIINH ), TIOJIYYCHUE U IPUMEHEHUE.

Ankanuensl: Oytaauen-1,3 u merunOyranues-1,3: cTpoeHue, BaKHEHIITHE
XAMUYECKHUE CBOMCTBA (peakius MOJTUMEPU3ALIIH ). [Tonmyuenue
CUHTETUYECKOI O Kay4yKa U PE3UHBI.

ATJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHYECKUH P,
ALETUIIEH — TMPOCTEUIIMK NPEACTABUTENb aAJKUHOB: COCTaB, CTPOCHHE,
duznueckne W XMMHUYECKHE  CBOMCTBAa  (peakuwu  TUAPUPOBAHUSA,
rajoreHMpOBaHUsl, THIPATALIMK, TOPEHUS ), TOJyYEHUE U IPUMEHEHUE.

Apensl. benson: coctas, cTpoeHue, GU3NYECKUE U XUMUIECKHE CBOMCTBA
(peakuuMu TrajJOreHUpOBaHUSI W HUTPOBAHUS), IMOIYYEHHE K NPUMEHEHHE.
Tonyon: cocmas, cmpoeHue, ¢husuueckue u Xumuueckue ceolcmea (peaxyuu
2aN02eHUPOBAHUsSl U HUMPOBAHUsL), NOJyYeHue u npumenerue. TOKCUUHOCTH
apeHoB. ['eHeTMyeckas CBSA3b MEXAY YIJIE€BOAOPOAAMH, NMPUHAICKAIINMU K
Pa3IMYHBIM KJIACCaM.

[IpupoaHbIe UCTOYHUKU YIIIEBOAOPOAOB. [IpHpOoaHBIA ra3 W MOMYTHBIE
HedTsabie Ta3bl. HedTh 1 e€ npoucxoxaenne. Ciocods! nepepadboTku HeTH:
MEPEroHKa, KPEKUHI (TEPMHUYECKHI, KaTaIUTHYECKUil), muponu3. [IpogyKTel
nepepaboTkn HePTH, WX TNPUMEHEHHE B MPOMBINUICHHOCTH HU B OBITY.
KameHHblil yroiabs 1 IpOAYKTHI €ro nepepadboTKH.

DKCNEPUMEHTAIBHBIE METOAbl W3YYEHHs BEIIECTB U HUX IPEBPALLICHUN:
O3HAKOMJIEHME € O0pa3suaMu IUIACTMACC, KaydyKOB M PE3UHBI, KOJUIEKLIUH
«Hedptb» u  «Yroap», MOAECIMPOBAHUE MOJIEKYJl  YIJIEBOJIOPOJIOB U



rajoreHONPOU3BOIHBIX, TPOBEACHUE MPAKTUYECKOW palboThl: MOJy4YCHHUE
ATUJICHA U U3yYEHUE €TO CBOWCTB.

Pacuérnnle 3agaun.

Bolunciienusi 1mo ypaBHEHHI0O XMMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOrO BEIIECTBA WJIM MPOAYKTAa PEAKUWH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTIO M3 HCXOJHBIX BEIIECTB WM MPOIYKTOB
peakIun).

Kucaopoaconep:kamue opraHu4ecKue coeJHHEHUA

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHUE,
dusznueckre W XMMHUYECKHUE CBOMCTBA (peaklMM C aKTUBHBIMHU MeETallJIaMH,
raJIoreHOBOJIOPOIaMH, TOpPEHHUE), NMpPUMEHEHHE. BojopoaHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIelicTBUE METaHOIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKA.

MHOroaroMHble CHUPTHL. OTWUJICHIVIMKOIAb W TJIUUEPUH: CTPOEHUE,
¢uznueckrue M XUMHYECKHE CBOICTBA (B3aMMOJEHCTBUE CO IICIOYHBIMU
MeTajlaMH, KaueCTBEHHAsI peaklMsi HA MHOTOAaTOMHBIE CIUPTHI). [lelicTBue Ha
opraHusM 4yesnoeka. [[puMeHeHne riamuepruHa u STUIIECHTJINKOIS.

@deHoM: CTPOCHHE MOJIEKYJIbI, (U3MUYECKHE M XUMHUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenue enona.

Anpnerufipl U kemowvl. DopmanbAerujl, aleTalIbACTUl: CTPOEHUE,
dusznyuecKre 1 XUMHYECKUE CBOMCTBA (PEaKIMy OKUCICHHS] U BOCCTAHOBIICHUS,
KAuECTBEHHBIE PEAKIINH ), IOJTYYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeNebHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHas U
YKCyCHAasi KUCIIOTBI: CTPOCHHE, PU3NUECKUE U XUMUUECKUE CBOIMCTBA (CBOICTRA,
o0mme Juisi  Kjacca KHUCJIOT, peakius JTepuPUKalUM), TMOTydYeHUue W
npumeHenne. CTeapuHoBas U OJIEMHOBAsI KUCIIOThI KaK MPEACTABUTENN BBICIINX
KapOOHOBBIX KHCIOT. MbUIa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, HUX
MOIOILIEE IEHCTBHE.

Crnoxnble 5(Upbl KaKk TPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbiXx  3dupoB. Kupsl. [wapomus xupoB. IlpumeHneHue KUPOB.
buonornueckas posb )KUPOB.

VYrneBogel: coctaB, kiaccudukaiums — yriaeBoaoB (MOHO-, TU- U
nonucaxapuabl). [Oko3a — TPOCTEHUIIMNA MOHOCaxapui: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJbI, (PU3NYECKHE U XUMUYECKHNE CBOMCTBA (B3aUMOJIEHCTBUE C
runpokcuaom menu(ll), okuciieHne aMMuadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBIICHHE, OpPOKEHUE TIIIOKO3bl), HAXOXKCHNE B MPUPOJIE, TPUMEHEHUE,
ouonornyeckas poiib. @orocunre3. PpykTo3a Kak U30MeEP TITFOKO3bI.

Kpaxman u nenmrosiosa kak npupoHbie nonumepbl. CTpoeHHe Kpaxmana u
neuoa03bl.  PU3NMYECKHe W XHMMHYECKHE CBOMCTBA Kpaxmaina (THUIpoJiu3,
KaueCTBEHHAsI PEAKIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUs BEUIECTB M UX MPEBPAIICHUI:
MPOBEJICHNE, HAOIIOJEHNE U ONHUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAY€CTBEHHBIE PEAKIIMH OJTHOATOMHBIX CIIUPTOB (OKHCIEHUE HTaHOJIA
okcusiom meau(ll)), MHOroaTOMHBIX CIHUPTOB (B3aUMOJACIHCTBHUE TIIMIIEPUHA C
ruapokcuaom Menu(ll)), anpaernaoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuna cepeodpa(l) u rugpoxcunom menu(ll), B3aumopnelicTBue Kpaxmana c
MOJIOM), TIPOBEACHHUE MPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOMH
KHUCJIOTHI.

Pacuérnsle 3agaum.

Bbrunciaenuss mo ypaBHEHHIO XMMHYECKOW peakuuud (Macchl, 00bEMa,
KOJIMYECTBA HKCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMH IO H3BECTHBIM




Macce, 00bEMY, KOJUYECTBY OJHOIO W3 MCXOIHBIX BEIICCTB WM IMPOIYKTOB
peakIun).

A3oTcoaepxaliye OpraHMuecKiue CoeUHEHUS.

AMHMHOKHUCIIOTBI ~ Kak  aM(OTepHble  OpraHUYECKHE  COCAMHEHUS.
duzryeckre U XMMUYECKHUE CBOMCTBA aMUHOKUCIOT (Ha MpHUMEpPE TIUIMHA).
buonornyeckoe 3HaueHne aMUHOKUCIIOT. [lenTubl.

benku kak mpupojHbIe BHICOKOMOJIEKYJISIpHBIE coeanHeHus. [lepBuunas,
BTOpUYHASL M TPETHUYHAsI CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAUeCTBEHHbIE PEaKIIMU Ha OeNKu.

DOKCHepUMEHTAJIbHBIE METO/Ibl M3YUYEHHs BEIIECTB W UX MPEBpAIllCHUI:
HaOJIIO/ICHUE U ONHMCAaHWE JEMOHCTPALIMOHHBIX OMBITOB: JIEHATypalus OEIKOB
pU HarpeBaHUU, [[BETHBIE pEaAKIIMK OEIKOB.

BrbicokoMouiekyJIsipHbIE COeTMHEHUS

OCHOBHBIE  TMOHATHUS ~XUMHH  BBICOKOMOJIEKYJISIPHBIX  COEIUHEHUM:
MOHOMEp, IMOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPHU3AINH, CPEIHSISA
MoJieKyJsipHasi Macca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN — TTOTUMEPHU3aLIUS U MOJTUKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METO/bl M3yUY€HHUs BEIIECTB M WX MPEBPAICHUNA:
O3HaKOMJIEHHE C oOpa3llaMH MPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IUIacTMacc, KayuyKoB.

MexnpeIMeTHbIE CBS3H.

Peanuzanmst MeXnpeIMETHBIX CBSI3€d MPU HM3YyUYEHHUU OPraHHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISIETCS dYepe3 UCIOJIb30BaHUE KaK OOIUX
€CTECTBEHHO-HAYYHBIX TIOHATHM, TaK W TOHSATUMN, SBJISIOMIUXCS CUCTEMHBIMU
JUTSL OTJICNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TIOHSTHUS: SIBIIEHWE, HAY4YHBIH (aKT,
TUI0TE3a, 3aKOH, TEOpHs, aHaJIM3, CHUHTE3, KIacCHU(pHUKAIH, MEPUOIUIHOCTD,
HaOJII0/ICHNE, U3MEPEHHE, SKCTIEPUMEHT, MOJICIUPOBAHUE.

®duzrka: Marepus, OSHEpPrus, Macca, aToM, DJEKTPOH, MOJIEKYa,
OHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEIO, OO0BEM, arperarHoe COCTOSTHHE
BEIIECTBA, (PM3UUECKUE BETMUYUHBI U €ITUHUIIBI UX H3MEPEHHUSI.

buonorus: kierka, opranusMm, 6mocdepa, 0OMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMONTOTHYECKN aKTUBHBIE BelecTBa (O€NKH, YIIIEBOJIBI, >KUPHI,
(dbepmeHTh).

['eorpadusi: MuHepanbl, TOpPHBIE TOPOJIbI, TMOJE3HbIE WCKOMAEMBbIE,
TOTUTUBO, PECYPCHI.

TexHomorusi: MHINEBbIE TPOIAYKTHI, OCHOBBI PAlMOHATHHOTO MUTAHUS,
MOIOIITUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE Mpenaparhl, MaTepPHaIbl
U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUSA

TeopeTnueckue 0CHOBbI XUMHU

XUMUYECKUI 3yeMeHT. AToM. SIpo aroma, H30TOMNBI. DJIEKTPOHHAs
000J10YKa. DHEPreTUISCKUE YPOBHH, ITOTYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHUs JIEKTPOHOB MO0 OPOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHASI KOH(UTYypallUs ATOMOB.

Ilepnonnueckuin 3akoH u llepuonmyeckas cHUCTEMA XHUMUYECKUX
anementoB [[. WM. MenneneeBa. CBfA3p NEPUOAMYECKOTO 3aKOHA W



[lepuoguueckont cucrembl xumMudeckux osnemeHTtoB J[. WM. Mengeneea ¢
COBPEMEHHOW TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHYECKHUX 3JEMEHTOB M OOpa3yeMbIX UMM MPOCTHIX U CJIOKHBIX
BEILIECTB 110 TpyNIaM H NepuoAaM. 3JHAYCHHE MEPUOAUYECKOTrO 3aKOHA B
Pa3BUTUHU HAYKHU.

Ctpoenue BeliecTBa. XHUMHUYECKas CBS3b. BHIBI XMMHUYECKOH CBSI3U
(KoBaJIeHTHAsI HETOJIAPHAsI U TIOJISIpHAs, HOHHAS, MeTaJUTnYecKas ). MexaHu3Mbl
o0pa3oBaHUsS KOBAJICHTHOM XHWMHYECKOH CBsI3M (OOMEHHBIA U JIOHOPHO-
akmenTopHbii). BomoponHas cBsi3b. BalieHTHOCTB. DJIEKTPOOTPHUIIATEIIBHOCTD.
Crenenb okuciieHusi. IOHbI: KATUOHBI U AaHUOHBI.

BeniectBa MOJIEKYJSIPHOTO UM HEMOJIEKYJSAPHOTO CTPOEHHUSA. 3aKOH
MOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HUIBl  KPUCTAUIMYECKUX  PEHIETOK.
3aBHCUMOCTh CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIMYECKON PEHIETKHU.

[ToHsiTue 0 nUCHEpCHBIX cucTeMax. MICTUHHBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBast 1071 BEIIECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYEeCKUX COCMHECHUM. Howmenknarypa
HEOPraHWYECKUX BEIIECTB. ['€HeTHyecKas CBsI3b HEOPraHUMYECKUX BEIECTB,
MPUHAJICKAIIMX K Pa3ITUYHBIM KJIacCaM.

Xumuueckas peakiusa. Kiaccudukamus XUMUYECKHMX peakiuid B
HEOPraHWYECKOM U OPraHWYeCKOW XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHECHUS U MPEBPAIICHUS SHEPTUM ITPU XUMHUYECKUX PEAKIIUIX.

CkopocTh peakinuu, €€ 3aBUCUMOCTh OT Pa3IMUHBIX (DAKTOPOB.
O6parumble peakinuu. XUMHYECKOe paBHOBecue. DakTopbl, BIUAIONIME Ha
COCTOsIHME XUMHUUecKoro pasHosecus. [Ipunnun Jle [laTense.

OnektponuTudeckas auccoraius. CUIbHbIE W CIa0ble SIEKTPOIUTHI.
Cpena BOJHBIX pacTBOPOB BEIIECTB: KUCTas, HEUTpaIbHas, IIeT0YHAsl.

OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOAbl M3YUYEHHUS BEUIECTB M HX IPEBPAILICHUM:
nemoHcTpanus Taomun «[leprogudeckas cucteMa XUMHUYECKHX JIeMEHTOB /Jl.
N. MenneneeBay, n3yueHrne MOJACIIEH KPUCTAITUIECKUX PEIIETOK, HAOIIOACHIE
M OINHUCaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yIoKEHUE
MEPOKCUAA BOAOPOJAa B MPUCYTCTBUU KAaTAIM3aTOPA, ONPENEIEHUE CPEIBI
pacTBOPOB BEIIECTB C ITIOMOLIBK0 YHUBEPCAIBHOIO WHAWKATOPA, pEaKIUu
MOHHOTO OOMEHa), MPOBEJACHUE MPAKTHUECKOU PaboThl «BiusHUE pazTuIHBIX
($aKkTOpPOB Ha CKOPOCTh XUMHUYECKOU PEAKITHH.

Pacuérnnie 3anaun.

Pacuérel 1o ypaBHEHMSM XUMHUYECKHX pEAKLIHMH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C UCMOJIBb30BAHUEM IOHITUS «MACCOBAs
JIOJISI BEILIECTBAY.

Heoprannuyeckasi xumust

Hemerannel. Ilonoxxkenne HemeramnoB B llepuommueckord cucteme
xumMudeckux smeMmeHToB JI. M. MennaeneeBa 1 0COOCHHOCTH CTPOSHHS aTOMOB.
du3nyecKkrue CBOWCTBA HEMETAJUIOB. AJUIOTPONHUS HEMETa/UIoB (Ha IpuMepe
KHCIIOpoaa, ceprl, pocdopa u yriepoma).

XUMHUUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIJIOB (TaJIOT€HOB, CEPhI, a30Ta,
dochopa, yraepoga ©  KpeMHHS) W WX  COCIUHEHHWH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAUHEHUN).

IIprMeHeHne Ba)XHENIIMX HEMETAUIOB U UX COEAUHEHHM.

Merannsl. [lonoxenune meramnos B [lepuoanueckon cucreMe XUMUYECKUX
anementoB JI. WM. MenneneeBa. OCOOEHHOCTHM CTPOEHHS 3JIEKTPOHHBIX



o0osouek aroMoB MeTasuioB. O0mme puznueckue cBoiicTBa MetamioB. CruiaBsl
METAJJIOB. DJIEKTPOXUMUUYECKUN sl HANIPSHKCHUN METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIINX METAIOB (HATPHM, Kaluid, KaJabIlU,
MarHui, aJlOMUHUHN, IIMHK, XPOM, KEJI€30, MEJb) U UX COCTMHEHUH.

OOGmuue cmocoObl MoaydYeHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHKE.

ODKCTIEPUMEHTAIbHBIC METOJbl M3YyYEHHUs BEIIECTB M HMX IPEBpAILCHUM:
U3y4eHHe KOJIEKIMU «MeTauibl U CIUIaBbl», 00pa3Il0B HEMETAJIOB, PEIICHUE
AKCTIIEPUMEHTAJIBHBIX 3aJ1au, HAOJIOJICHUE M OMUCAHUE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX  OMBITOB  (B3aMMOJACHCTBHE THAPOKCHAA  ATIOMHUHUS  C
pacTBOpaMU KHCJIOT M IIEJIOYEH, KAYECTBEHHBIE pPEAKIMU Ha KaTHOHBI
METaJIJIOB).

Pacuérunlie 3amaun.

Pacuérel macchl BemecTBa Wi o0bEMa ra3oB M0 U3BECTHOMY KOJHUYECTBY
BEII[ECTBa, Macce WU 00BbEMY OJHOTO M3 yYaCTBYIOIIUX B PEaKIMU BEIIECTB,
pacué€Tel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIUU, €CITU
OJIHO U3 BEIIECTB UMEET IPUMECH.

XuUMHA ¥ )KU3Hb

Ponbs xuMum B o0ecrieueHnH YKOJIOTHUECKOM, YHEPTeTUIECKON U TTUIIEBON
0€30MacCHOCTH, Pa3BUTUM MeAUIIUHBL. [[OHATHE O HAyYHBIX METOJAxX IMO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIIUMN.

[IpencraBnenuss 00 OOMIMX HAYYHBIX NPUHIUIAX MPOMBIIIICHHOTO
MTOJYYEHUS BAXKHEUIIINX BEIIECTB.

YenoBek B MHpE BEMIECTB M MATEPHUATIOB: BAXKHEUIIME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIC MaTepuajbl, KpacKH, CTEKJIO, KepaMHKa,
MaTepuabl J1JIs SJEKTPOHUKH, HAHOMAaTEpHUaJibl, OPraHUYECKHUE U MUHEPaJIbHbBIC
yI0OpEeHHs.

XUMHSL U 3J0pPOBbE YEJIOBEKA: IMPaBWJa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MacHOT0 HCIOJIL30BAaHUS IIPErapaToB OBITOBOM
XHUMMHU B TIOBCEJHECBHOM JKU3HU.

MexnpeamMeTHbIE CBA3U.

Peanuzammst MEXIpeAMETHBIX CBSI3€M TPU  HM3yYEeHUHU OOmImEeH W
HeopraHudecko XxumMuu B 11 Kiacce OCYIIECTBIAECTCS Ye€pe3 MCIOJIb30BaHUE
Kak OOIIMX EeCTECTBEHHO-HAYYHBIX IOHATHH, TaK W TIOHSITHH, SBJISIOIIUXCS
CUCTEMHBIMH JJIS1 OTJICJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC TTOHATHS: HAYYHBIN (DaKT, rUImoTe3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KiacCH(HUKamus, IepUOIUIHOCTh, HAOJIOICHHE,
SKCIIEPUMEHT, MOJIEITUPOBAHHUE, U3MEPEHHUE, SIBJIICHHUE.

dusznka: mMaTrepus, dHEPrus, Macca, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH,
WOH, W30TOIl, PaJHOAKTUBHOCTb, MOJIEKYJIA, DSHEPreTUYECKUNd YPOBECHb,
BEIIIECTBO, TeEJI0, OOBEM, arperaTHoe COCTOSTHUE BeIecTBa, (HU3NUECKUE
BEJIMYMHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buomorus: kierka, opraHumsM, 3KOCHCTeMa, Owmocdepa, Makpo- H
MHKPO3JIEMEHTBI, BATAMUHBI, 00OMEH BEIIECTB B OpraHU3Me.

I'eorpadmsi: MwuHEpabl, TOpPHBIC IOPOJBI, IIOJE3HBIC HMCKOIIaeMbIe,
TOIUIMBO, PECYPCHL.

TexHomorus: XUMHUYCCKas IMPOMBIINIJICHHOCTD, MCTAJLIIyprusi,
IMPOU3BOACTBO CTPOUTCIIbHBIX MaTcpHraIoB, CEIBCKOXO03SIMCTBEHHOEC
IMpOn3BOACTBO, nuimieBast IMPOMBIIIJICHHOCTD, Q)apMaHCBTI/I‘-ICCKaH

IMPOMBINIJICHHOCTD, IMPOU3BOACTBO KOCMCTUUCCKUX IIPCIIapaToB, IMPOU3BOJACTBO



KOHCTPYKIMOHHBIX MaTrcpualioB, QJICKTPOHHAas IMPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOI'H.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA [IPOI'PAMMLI I1I0
XM  HA  BA30OBOM  YPOBHE  CPEJHEI'O  OBLIEI'O
OBPA30OBAHHMA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
0o0y4YarolmMUMHUCs TPOTPpaMM CpeIHero oOmero oOpa3oBaHUs (JTUYHOCTHBIM,
METarpeMeTHbIM UM TpeaMeTHbIM). HayuHo-MeToaudyeckoi OCHOBOM IS
pa3pabOTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOrpaMM CPEHET0 00IIero
00pa3oBaHUS SIBISETCS CUCTEMHO-IEATeIbHOCTHBIN TTOAXO/I.

B CcoOTBETCTBUM C CHUCTEMHO-JIESITEILHOCTHBIM IOJIXOJA0M B CTPYKTYpE
JIMYHOCTHBIX PE3YJIHTATOB OCBOECHUS IMpeaMeTa «XUMHUA» HA YPOBHE CPEIHETO
o01ero oOpa3oBaHus BbIJICTICHBI CICAYIOIINE COCTABIISIONIHE:

O0CO3HaHHE OOYYAIOIIUMHCS POCCUMCKON T'pakTaHCKOW HICHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIIPE/ICIICHUIO;

HaJIM4YMe MOTUBAIIMHN K 00yUCHHIO;

I[eJICHAIIPABIICHHOE pPa3BUTHE BHYTPEHHUX YOEXKIECHUNM JUYHOCTH Ha
OCHOBE KIIFOUYEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TpaauIluid 0a30BOM HayKH
XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBAThCS B CBOEH
JEATEIBbHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMM, IIPUCYIIUMU IE€IOCTHOM
CHUCTEME XHUMHYECKOTO 00pa30BaHMS;

HaJIMYUEe TMPABOCO3HAHUS DKOJOTHMYECKOM KYJIBTYpPhl M CIIOCOOHOCTH
CTaBUTH LICJIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHMS IpeaMera «XHUMHS» JOCTUTAIOTCS B
€IMHCTBE YYCOHOM M BOCIHUTATCIBHON JIESITCIHPHOCTH B COOTBETCTBUHM C
T'YMaHUCTUYECKHUMH, COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSMH M HjeajaMy POCCUHUCKOTO IPaKIaHCKOT0 OOIIECTBA, MPUHIATHIMHU B
o0IIIecTBE HOpMaMHU M TIPaBUJIaMU TOBEACHUS, CIIOCOOCTBYIOIIMMH TPOIECCaM
CaMOIIO3HAHMS, CaMOPA3BUTHA M HPABCTBEHHOIO CTAHOBJICHUSA JIUYHOCTH
o0ydJarommxcs.

JIMYHOCTHBIE pPE3yJIbTAaThl OCBOEHUS Mpeamera «XHUMHUS» OTpakaroT
c(hOpMHUPOBAHHOCTH OMBITA ITO3HABATEIBLHON M IPAKTHUYECKOH IeATCIbHOCTH
o0ydJaromuxcs Mo peaanu3aiuy MPUHITHIX B OOIECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS .

OCO3HAaHHUA  OOYYAIOIUMHCS CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U MPABOIMOPSIKY;

MPEJCTaBICHUS O COLMAJIbHBIX HOPMaxX M IMpaBUIaX MEKIMIHOCTHBIX
OTHOIIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKON MEATEIbHOCTH MPH CO3JaHUH
Y4€OHBIX MPOEKTOB, PEIICHUH Y4€OHBIX U TO3HABATEIbHBIX 33]1a4, BBIIIOJIHEHUU
XUMHYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M NPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY U
apryMEHTBI IPYTUX MPU aHAIH3E PA3TUIHBIX BUIOB YI€OHOU AEITEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUS .

LIEHHOCTHOT'O OTHOUIECHUSI K MCTOPUYECKOMY M HAyYHOMY HACIIEIHIO
OTE€UYECTBEHHON XMMUH;

YBaKEHHS K MPOIECCY TBOPUYECTBA B O0JACTHU TEOPUH U MPAKTUUECKOTO
MPUMEHEHUSI XUMHUU, OCO3HAHUSI TOTO, YTO JIOCTUIKEHUSI HAYKU €CTh PE3yJIbTaT



JUTMTENIbHBIX HAOJIOJICHUM, KPOIOTIUBBIX OSKCIIEPUMEHTAIBHBIX IMOHCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca U IMO3HABATEJIbHBIX MOTHBOB B TOJIYYEHHUU M TOCIEIYIOIIEM
aHanuze  HMHPOpPMAlMU O  MEPEAOBBIX  JIOCTHXKEHHSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH  OILICHMBATh CHUTYalldd, CBSI3aHHbIE C XHUMHUYECKUMU
SBJICHUSMH, U TIPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTUPYSACHh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEIACHUE M MOCTYNKHA CBOMX TOBApUIIEH C
MO3UIMHA HPABCTBEHHBIX U TPABOBBIX HOPM U OCO3HAHHWE TOCJIEACTBUN ITHUX
MOCTYIIKOB;

4) popMuUpPOBAHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUS IIEHHOCTEW 3J0poBOro M 0Oe3omacHOro oOpa3a KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DPM3HUECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOJII0/ICHUST MPaBWI 0€30MacHOTO OOpAIlleHHs C BEIIECTBAMHU B OBITY,
MOBCEHEBHOM JKU3HU U B TPYIOBOM JESATEIBHOCTH;

NOHUMAaHUS [EHHOCTU TMPaBUJI WHIUBUIYAIHBHOTO M KOJUIEKTUBHOTO
0e30MacHOr0 TOBEACHUS B CUTYyallUsX, YIrPOXKAIOIMIUX 3J0POBBI0 U >KU3HU
JIIOJIEH;

OCO3HAHMSI  TIOCJIENCTBHM M  HEMPUATUS  BPEIHBIX  TPHUBBIUEK
(yroTtpeOieHus anKoroisi, HAPKOTUKOB, KypEeHUsl );

5) Tpy10BOIr0 BOCIUTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-MCCIIEI0BATEIbCKOM
JESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPUYECKOW W JAPYTMX BHJIAX
NEeSATETbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCcTHE€ B PEUICHUWU TMPAKTHUYECKUX 3a]1a4
COIMAJILHOM HANPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YYCHHUIO MPOQECcCHil pa3iIuvyHOro pojaa, B
TOM YHKCJIE HAa OCHOBE IPUMEHEHUS MIPEIMETHBIX 3HAHUN TT0 XUMUU;

YBaXEHUS K Tpydy, JIOAAM Tpylda U pe3yidbTaraM TPYyIOBOH
NEeSATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUAYATHHON TPACKTOPHH
oOpasoBaHus, Oyaymed npodeccuu U peaau3anuid COOCTBEHHBIX KHU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHU, UHTEPECOB
1 TTOTpeOHOCTEH O0IIEeCTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH I1eTIeCO00Pa3HOTO OTHOIICHHS K TPHUPOJE, KaK UCTOUHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAHUS TJI00ATHHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIeM, BIUSHUS
AKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MIPUPOITHON U COLUATILHON CPEIbI;

OCO3HAHHSI HEOOXOIWMOCTH WCIIOJIb30BAHUS JOCTIKCHUNW XUMUU IS
pelIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOIONOIb30BaAHNUS;

AKTUBHOIO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEH OKPYXKAIOLIEH
MIPUPOJIHOM CpeJie, YMEHUS MTPOTHO3UPOBATH HEOJArOMPUSITHBIE KOOI MUECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX ICHUCTBUM U MPEIOTBPAIIATh UX;

HaJqu4usi Pa3BUTOrO  AKOJOTMUYECKOIO  MBIIUICHUS, SKOJIOTMYEeCKOU
KYJIbTYpbl, OIbITA JIESITEIIBHOCTH ASKOJOTMYECKON HaMpaBI€HHOCTH, YMEHUS
PYKOBOJICTBOBATBCSA UMU B II03HABATEIBHOW, KOMMYHUKAaTUBHOM U COLIMAIIbHOM



NPAKTUKE, CIOCOOHOCTHM W YMEHHS AaKTUBHO TIPOTHBOCTOSTH HJICOJIOTHHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOILIIECTBEHHON MIPAKTUKH;

NOHMMAHUS CHCNU(PUKH XUMHUH KaK HayKd, OCO3HAaHUS €€ poJin B
(GbopMUPOBAaHUHU PALMOHATIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU 1EIO0CTHOIO
IpeJICTaBlIEHUs 00 OKpYKaloleM MUPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, B
MO3HAHWUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUuU MpoOJIeM COXpaHEHUs
IPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0CO0OM 3HAYUMOCTHM XHUMHH JJIi  COBPEMEHHOM
UBWIN3AlMKA: B €€ T'yMaHUCTHMYECKOW HAIpaBICHHOCTH M BAXKHOW PO B
CO3JaHMM HOBOW 0a3bl MaTepPUAIbHONW KYJIbTYphI, PEHICHUU TJI0OATBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHsI YEJIIOBEUECTBA — CHIPHEBOM, DHEPTrEeTUYECKOM,
NUIIEBOM W DKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTHH  MEIUIIMHBI,
00€eCIeYeHUH YCIOBHM YCTEIIHOTO TPY/Aa U IKOJIOTHYECKH KOM(POPTHOMN KUZHH
KaXKJI0r0 4jieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHMUS CYIIHOCTH METO/OB
MO3HAHUS, HUCIOJNB3YEMBIX B  €CTECTBEHHBIX  HAyKaX, CIOCOOHOCTH
UCIIOJIb30BaTh TMOJydYyaeMble 3HAHUSA JUIsl aHalu3a U OOBICHEHUS SBJICHUUN
OKpPYXAIOIEr0o MUpPAa M MPOUCXOASIIMX B HEM H3MEHEHHU, YMEHHUS JeNaTh
00OCHOBaHHBIE 3aKJIOYEHHUS HAa OCHOBE HAy4HbIX (DAKTOB M HMMEIOIIUXCS
JAHHBIX C IEJIbIO TIOTYYEHHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENbHO HCIONIb30BaTh XMUMHYECKUE 3HAHUS A
pelieHus MpooJieM B pealbHbIX KU3HEHHBIX CUTYAIIUAX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATENbCKON A TEIbHOCTH;

TOTOBHOCTM W CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHUI0, K AKTMBHOMY TIOJYYEHHUIO HOBBIX 3HAHUM MO XUMHUH B
COOTBETCTBHH C KU3HECHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSM  Tpyla B pasnuyHbIXx  cdepax
mpoecCuOoHaNbHOMN AESITEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHUS y4E€OHOTO MpeaMera «XHUMUs»
Ha YpOBHE CPETHEr0 0011ero 00pa3oBaHus BKIIOYAIOT:

3HauUMMble I8 (OPMHUPOBAHUS  MHUPOBO33PEHUS  00yYarolUXcCs
MEXKIUCIUTUIMHAPHBIE (MeXTpeIMETHBIE) oOlIIeHayYHbIe MOHATHS,
OTpaXkarouiue IeJIOCTHOCTh HayYHOW KAapTHHBI MHpa U CHeU(pUKY METO/I0B
MO3HAHUS, MCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO,
SHEpPrus, SIBJICHHE, MPOIECC, CUCTEeMa, HAay4yHbIM (akT, MPUHLHUII, TUIOTE3A,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHHE, HAOJIOJEHHE, H3MEpEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEpCAJIbHbIE yueOHbIe JIeCTBUS (mo3HaBaTeIbHbBIE,
KOMMYHUKAaTUBHbIC, PETYyJsTHUBHBIE), oOecrneunBaomme (HOpMUpPOBAHHE
(GYHKIIMOHAIBHOW IPAMOTHOCTH M COLMATIbHON KOMIIETEHIIMU 00yJarouuxcs;

CIIOCOOHOCTD oOyyJaronuxcs UCIIOJIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHME 3HAHHWA U  YHUBEpCAJbHBIC
yueOHbI€ IEUCTBUSI B TIO3HABATEIBLHON U COIMATBHOM MPaKTHKE.



MeranpenMeTHbie pe3ysibTaThl OTPAKAIOT OBJAJCHUE YHHBEPCAIbHBIMU
y4eOHBIMH  T103HABATEJIbHBIMH, KOMMYHUKATHUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBiasgenne  yHUBepPCAJIbHBIMH  Y4eOHbIMH  IO3HABATEJbHBIMH
AEeNCTBUAMM:

1) 6a30Bble JIOrHYecKHe JeiCTBUS:

CaMOCTOSATENbHO  (hopMynupoBaTh U aKTyaJIM3UPOBATH  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LIeJIA ACATEIbHOCTH, 3a/laBas NapamMeTpbl U KPUTEPUH HUX
JNOCTH)KEHUSI, COOTHOCUTH pE3yJIbTaThl JAESATEIBHOCTH C IOCTaBJICHHBIMH
LESIMU;

UCITIOJIB30BATh MPU OCBOCHUM 3HAHUI MPHUEMBI JIOTHYECKOI'O MBILUIECHUS —
BBIJIEJISITh XaPAKTEPHBIE MPU3HAKU MOHITUN M YCTAHABIMBATH MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS ISl OOBSICHEHUS OTACIIbHBIX (PaKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEPUM I KiIacCU(PUKAIMK BEUIECTB U
XUMUYECKUX PEAKIIN;

yCTaHABIIUBaTh IPUYMHHO-CIEACTBEHHBIE CBSI3U MEXAY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUThH JIOTHYECKUE PpACCYKICHHUS (MHIYKTUBHbBIC, JCIYKTUBHBIC, IO
aHAJIOTUH), BBISBIISATh 3aKOHOMEPHOCTH M MPOTHUBOPEYMSI B PaCCMaTPUBAEMBIX
ABJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIIOUCHUS;

OPUMEHAThH B  MpOLECCE€ IIO3HAHWS, UCIOJIb3yEeMble B  XHUMHU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJIETH, MPEoOpa3oBbIBaTh  MOJIETbHBIE
OPEACTaBICHUd — XUMUYECKUMH 3HAK (CUMBOJ) »3JIEMEHTa, XHMHYECKas
dbopMyna, ypaBHEHHE XHMHUYECKOW pEaKIMU — TPU PEHIEHUU YIEOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 33]a4, IPUMEHATh Ha3BAaHHBIE MOJIEIIbHbBIE
NPEACTaBICHUA JJISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB
Y XUMHYECKUX PEAKIIUM.

2) 0a3oBbIe HcCIeI0BaTeIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUYECKHUX
pEaAKIU;

dbopMynupoBaTh IeNd W 3aJadyd  HUCCIEAOBAHUS, HCIOJIH30BAThH
MOCTABJICHHBIC M CAMOCTOSITEIbHO C(OPMYJIHPOBAHHBIE BOIPOCH B Ka4e€CTBE
WHCTPYMEHTA TTO3HAHUSI U OCHOBBI JUIsl (POPMUPOBAHUS TUIIOTE3HI IO MTPOBEPKE
MPAaBWJIbHOCTH BBICKA3bIBAEMBIX CY>KIICHHUII;

BJIaJIETh HABBIKAMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUSA W MPOBEACHUS
VYCHHMYECKUX HKCIIEPUMEHTOB, COBEPIIECHCTBOBATh yMEHUS HAOI0AaTh 3a
XOJIOM  Tpollecca, CaMOCTOATENBHO MPOTHO3UPOBATH €ro  pe3yibTarT,
dbopMynupoBaTh O00OOIIEHUST W BBIBOJABI OTHOCHUTEIHHO JOCTOBEPHOCTHU
pPE3yIAbTATOB UCCIIEOBAHUS, COCTABISATh OOOCHOBAHHBIN OTUET O MPOAECIAHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKON HCCIENOBATENLCKOW ¥ MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBISATh CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITENILHOMY
MOUMCKY METOJIOB PEUICHUS MPAKTUYECKUX 3aJay, MPUMEHEHUIO Pa3IUYHBIX
METO/I0B MTO3HAHMUSI.

3) paGora ¢ uHpopmManuei:

OPUEHTHUPOBATHCS B PA3IMYHBIX HWCTOYHHMKAX WH(MoOpmanuu (HayIHO-
MONYJISIpHAs JINTEpAaTypa XUMHUYECKOTO COJIEpXaHUS, CIPABOYHbIE MOCOOMS,
pecypcol HTEpHeTa), aHanM3upoBaTh HHPOPMALIUIO PA3IUYHBIX BUAOB U (popM



NPE/ICTABIICHNS,  KPUTHYECKH  OIECHMBAaTh €€  JIOCTOBEPHOCTh M
HENPOTHBOPEUYHBOCTD;

(bopMyIHpOBaTh 3aNIPOCHl U IPUMEHSThH Pa3IUYHBIC METO/BI ITPU TTOUCKE U
orbope uHPpOpMaIMK, HEOOXOAMMOM Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIpeAeNEHHOTO TUIIA;

NpPHOOPETaTh OMBIT MCIOIL30BaHMS MH()OPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN U PA3JIUYHbBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTHUMAJbHYIO (GOPMY TMPEICTaBICHUS
uHdopManuu (cxembl, rpaduKu, TUarpaMmMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);

UCIONIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeIACTBa Npu pabore ¢
XUMHUYECKOM uH(OpManuen: NpUMEHSTh MEXIpeaAMeTHble ((pusnyeckue u
MaTeMaTU4YEeCKWe) 3HAKM M CHUMBOJBI,  (GopMynbl, abOpeBUATYpHI,
HOMEHKJIATYpY;

UCIIOJIb30BaTh M TMPeoOpa3oBbIBATh 3HAKOBO-CMMBOJMYECKHE CPEICTBA
HATJISITHOCTH.

OByaieHHe YHMBEPCAJIbLHBIMH KOMMYHUKATUBHBIMU 1€CTBUSIMM:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOll TEeMbl B XOJ€ AHaliora
W/WIN JTUCKYCCUM, BBICKA3bIBaTh HACH, (HOPMYIHPOBATH CBOM MPEIJIOKECHUS
OTHOCHUTEJIHLHO BBITTOJIHEHMSI MPEJTIOKEHHOH 3a/1a4H;

BBICTYIATh C MPE3CHTAllUeN PE3ybTaTOB IMO3HABATEIBHOU JESTEIHHOCTH,
MOJYYEHHBIX CaMOCTOATEIBbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIpH
BBITIOTHEHUM  XUMHUYECKOT'O0 DKCIIEPUMEHTA, MPaKTUYECKOW paboThl 1O
UCCJICIOBAHUIO CBOMCTB U3Y4aeMbIX BEIIECTB, PeallU3allui y4eOHOT 0 POEKTa U
(dbopMynHpoOBaTH BBHIBOABI MO pe3yIbTaTaM MPOBEAEHHBIX UCCIEAOBAHUMN MyTEM
COTJIaCOBAHUS TO3UIUI B X0/1e 00CYKICHHSI 1 OOMEHA MHEHUSIMHU.

OBjajieHHe YHMBEPCAJIbLHBIMH PeryJjsiTUBHbIMH J1€iiCTBUSIMU:

CaMOCTOSITETILHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO TMO3HABATEIHLHYIO
JeSTENbHOCTh, OMpeAensss e€ Melu W 3aJadd, KOHTPOJIUPOBaTh U TO Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBATh TMpEAJIaraeMblii aqropuT™M ACHUCTBUN TIpH
BBITIOJTHEHUN Y4YE€OHBIX U HCCIEAOBATEIbCKUX 3ajad, BbIOUpaTh Haubosee
3¢ dEeKTUBHBIN cOCO0 WX pEmIeHHus] ¢ Y4ETOM TOJYYCHHS HOBBIX 3HAHUU O
BEIECTBAX U XUMHUECKUX PEAKIIHSIX;

OCYIIECTBJISITh ~ CAMOKOHTPOJb  CBOEW  JCSITEIILHOCTA Ha  OCHOBE
caMOaHaJIn3a U CaMOOIIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUA Kypca «OpraHuyeckas XUMUS)
OTpaXKaroT:

C(l)OpMI/IpOBaHHOCTB MPEICTABIEHUN O XHUMHUYECKOU COCTaBnﬂ}omeﬁ
€CTECTBEHHO-HAYYHOM KApPTHUHBI MHpA, POJA XHMHUHU B TIO3HAHUU SIBJICHUU
npupoibl, B (OPMUPOBAHUM MBIIUICHUST U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOM TPAMOTHOCTU, HEOOXOAMMOM ISl PEIICHUS MPaKTUYECKHUX
3alad U JKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
IIPUPOTHOU CPELIE;

BJIAJICHUE CHUCTEMOM XMMHMYECKHUX 3HAHUM, KOTOpas  BKIIOYAET:
OCHOBOTOJIAralolfe TMOHITUS (XUMUYECKUM DJIEMEHT, aToM, OJJIEKTPOHHAas
o0oJI0YKa aToMa, MOJIEKYJla, BaJEHTHOCTh, DJIEKTPOOTPULIATEIHHOCTD,



XUMUYECKasi CBS3b, CTPYKTypHas ¢opmyna (pa3BEépHyTass U COKpall¢HHAs),
MOJIb, MOJIIpHasg  Macca, MOJSPHBIA  O00BEM,  YIIEpPOJIHBINM  CKEJeT,
byHKIIMOHANIbHASL TpyMNa, paauKall, H30MEpHus, U30MEphbl, TOMOJOTHYECKUI
psiZl, TOMOJIOTH, YIJIEBOJIOPObI, KUCIOPOI M a30TCOMAEpXkallhe COCIUHEHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COCTMHEHNUS);
TEOPHUH U 3aKOHBI (TCOPHUs CTPOCHUS opraHndeckux Bemiects A. M. byTieposa,
3aKOH COXPAaHEHMSI MAcChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUNA S3BIK
XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUWSA, JieXkKallue B OCHOBE IOHHUMAaHUS
NPUYUHHOCTH W CHCTEMHOCTH XHMMHMYECKUX SBJICHUH, (DAKTOJIOTHYECKHE
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYYEHUH U OE30MaCHOM HCMOJIb30BAHUU
BAXHEHIINX OPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON JEATEIbHOCTH
YeNI0BEeKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIE MPU3HAKU MOHSITHH,
yCTaHABJIMBATh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHUE MOHSTHS
[P OMUCAHUU COCTaBa, CTPOCHUS U NIPEBPAIEHUN OPraHUYECKUX COCUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHUI MCIOJb30BaTh XUMHUUECKYI0 CUMBOJIMKY IS
COCTaBIICHHUSI MOJICKYJISAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMy1 OpraHMYecKHX BEHIECTB W ypPaBHEHUH XHWMHYECKHX PEaKIIUid,
U3TrOTABJIMBATH MOJEIA MOJIEKYJI OPTaHUYECKUX BEIIECTB JIJIsl MJUTFOCTPAIMK UX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUH yCTaHABIMBATH MIPUHAIIICKHOCTh H3YUCHHBIX
OpPraHMYEeCKUX BEHIECTB IO HMX COCTAaBY M CTPOCHUIO K OIpEAeIEHHOMY
KJIacCy/Tpynne coeauHeHud (yriaeBOMOPOIbI, KUCIOPOJ W a30TCONEpKAIIHE
COEIMHEHUs, BBICOKOMOJIEKYJISIPHbIE COCIMHEHUs), JaBaTb WM Ha3BaHUS IO
cucremarnyeckorr Homenkiaarype (IUPAC), a Taxke IpUBOAUTH TPUBUAIBHBIC
HA3BaHUA OTJIEJIbHBIX OPraHUYECKUX BEIIECTB (ITWICH, MPOIUJICH, AlleTHIEH,
ATUWJICHTJINKOJb, TTUIEPUH, (eHo, (hopMalbIeru, aleTalbIerua, MypaBbUuHas
KHCIIOTA, YKCyCHasi KHCJIOTA, OJEWHOBas KHUCJIOTA, CTEAPUHOBAsl KHUCIOTA,
TII0K03a, (PPYKTO3a, Kpaxmal, eJUII0JI03a, TIIHIIHH);

c(hOpMHPOBAHHOCTh YMEHUSI OMNPEAETSATh BUIbI XUMHUYECKON CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJIMHAPHBIEC U KPATHBIE);

c(hOpMHPOBAHHOCTh YMEHHUS MTPUMEHSTH TOJOKEHHUS TEOPUU CTPOSHUS
opranudeckux BemectB A. M. bytinepoBa nmns OOBSICHEHHS 3aBUCUMOCTH
CBOMCTB BEILIECTB OT HX COCTaBa M CTPOCHHMS; 3aKOH COXPAHEHHSI MAacCChI
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUU XapaKTepU30BaTh COCTaB, CTPOCHHE,
dusznyueckre U XUMHYECKUE CBOWCTBA TUIIMYHBIX MPEICTABUTENEH pPa3IMYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, 3TWIEH, MMPOMUJIEH, all€TUJIEH,
Oyramuen-1,3, merunOyranuen-1,3, 6€H30/1, METaHO, STAHOJ, STUJICHTIUKOIb,
TJIAIepUH, (GEHOJ, alleTaIbIeTH I, MypaBbUHAS U YKCYyCHAs! KUCJIOTHI, TIIOKO3a,
KpaxMall,  LeJUII0J03a, aMHHOYKCYCHas  KHUCJIOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXKIY HUMU YpPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINI C UCTIOIh30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHUS XapaKkTepru30BaTh HUCTOYHUKU
YIJIEBOJIOPOJIHOTO ChIpbi (HE(Th, MPUPOJHBIA Ta3, Yrojib), CHOCOOBI UX
nepepadoTKH U MPAKTUIECKOE MPUMEHEHHNE MPOAYKTOB IMEPEePadOTKHY;

c(hOpMUPOBAHHOCTh YMEHHUIH NPOBOJUTH BBIYUCICHHUS MO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMUYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTA
pEaKIUM IO W3BECTHBIM Macce, 00BEMY, KOTWYECTBY OJHOTO W3 HMCXOJHBIX
BEILIECTB WJIM MPOJYKTOB PEAKIIUN );



c(hOpMHPOBAHHOCTh YMCHHM BJIAJCTh CHCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAYYHOT'0 TIO3HAHUS, UCITOIB3YEMbBIX B XMMHH TIPU U3YUCHUHU BEICCTB
U XMMHYSCKMX  sBJIeHWH (HAOmIOJeHWe, W3MEpeHue, OSKCIECPUMEHT,
MOJICIMPOBAHKUE), HCIOIL30BaTh CUCTEMHBIC XUMHWYECKHE 3HAHUSA IS
INPUHATUS PEIICHUH B KOHKPETHBIX J>KM3HCHHBIX CHUTYAIUSAX, CBSI3aHHBIX C
BEIIECCTBAMHU U UX MPUMCHCHHEM;

chOpMUPOBAHHOCTb ~ YMEHHMH  CcOOJtOaTh  TpaBWja  IOJIb30BAaHMS
XUMUYECKOW TOCYJ0H M J1abOopaTOpHBIM O0OpYAOBaHHUEM, a TaKXKE IMpaBuUia
oOpalieHus ¢ BEIeCTBaMU B COOTBETCTBUU ¢ MHCTPYKIIUSAMH 11O BBITTOJIHECHHUIO
J1a00paTOPHBIX XUMHYECKUX OMBITOR,;

c(hOpMUPOBAHHOCTh yYMEHUW IUTAHUPOBATh M BBIMNOIHATH XUMUYECKUI
JKCIEpUMEHT (TIpeBpalleHuss OpPraHUYeCKUX BEIIECTB IIPU HarpeBaHHH,
MOJIydEeHHUE HOTWICHA U U3YYEHHWE €ro CBOMCTB, KauyeCTBEHHBIE pEaKIUU
OpraHUYeCKUX BEIIECTB, JEHATypalus OCJIKOB IpPU HAarpeBaHUU, IIBETHBIC
peakiuu OeIKOB) B COOTBETCTBHHU C IMPAaBWJIAMU TEXHUKH 0€30MMacHOCTH IIPHU
oOpallleH’H C BEUIECTBaMHU M JIA0OpAaTOPHBIM OOOpPYAOBAHUEM, NPEICTABIISTH
pe3yabTaThl XMMHYECKOTO0 OJKCIepuMeHTa B ¢dopMe 3aluch ypaBHEHHI
COOTBETCTBYIOIIMX peaKIuid U (POpMYIHPOBaTh BBIBOJABI HAa OCHOBE ITHX
PEe3yIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHHMH KPUTHUECKH aHAJIM3UPOBATh XUMHUYECKYIO
uH(OpMaIMIO, TOJYYaeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpeIcTBa MacCOBOM
uHdopManmu, aTepHET U Apyrux);

chOpMUPOBAHHOCTh yYMEHHUM  COONIOJATh TIpaBHUJia  DKOJIOTHYECKH
11eJIeCO00pa3HOr0 TOBENECHUSI B OBITY M TPYAOBOM MEATEILHOCTH B IEISAX
COXpaHEHUsSI CBOETO 3JI0POBBS U OKPYXKAIOIICH MPUPOJAHON Cpebl, OCO3HABATH
OIMMACHOCTh BO3JICHCTBHUS HA >KMBBIE OPTAaHU3MBI OMPEEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMasl cMbIcT Tokazatens [1/IK, moscHaTs Ha mpumepax CrocoOb
YMEHBIIICHUSI W TPEIOTBpAIICHUS] MX BPEIHOTO BO3JECHCTBUS HAa OpPraHU3M
YeNoBeKa;

JUTsI OO Y4YaIOIIUXCSL C OTPAHUYEHHBIMU BO3MOKHOCTSMHU 3/I0POBbS: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHU;

JUTSL CHETBIX W CIA0OBHUASIIUX OOYYaIOIIUXCA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3Hauenmii JI. bpaiing nog  3anmcu
XUMHUYECKUX POpMYI.

11 KIIACC

[IpenMerHble pe3ynbTaThl OCBOEHUs Kypca «OOIas U HeopraHuyeckas
XAMUS» OTPAKAKOT:

c(hOpMHUPOBAHHOCTh TNPEACTABICHUM: O XHMHYSCKOM COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTHHBI MHPA, POJIM XHMHUU B TO3HAHWUU SIBJICHUUN
npuposibl, B (OPMUPOBAHUU MBIIUIEHUSI W  KYJIBTYpbl JUYHOCTH, €€
(GYHKITMOHATPHOW TPAMOTHOCTH, HEOOXOIMMOMW ISl PEUICHUS MPAKTHYECKHUX
3alad4 U JKOJOTUYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO U
MNPUPOTHOM CpEIIE;

BIIAJICHUE CHUCTEMOM XMUMHYECKMX 3HAHHM, KOTOpas  BKJIIOYAECT:
OCHOBOITOJIAraloNIe MOHATHS (XMMHUYECKHH 3JIEMEHT, aTOM, M30ToII, S-, P-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, WOH, MOJIEKYJd, MOJb, MOJSIPHBIA OOBEM,
BAJIEHTHOCTb, JJIEKTPOOTPULATENBHOCTh, CTEIEHb OKHUCJICHUS, XUMHUYECKas
CBsI3b (KOBaJICHTHAs, MOHHAsI, METAJUIMUECKas, BOJIOPOJIHAS), KPUCTAIIMYECKAS



pemeéTka, TUIbl XUMHUYECKUX PEaKIINil, pacTBOP, AJIEKTPOITUTHI, HEAJICKTPOJIUTHI,
AJIEKTPOJUTUYECKAST JUCCOLMALINS, OKUCIHUTENh, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON peakiMi, XMMHUYECKOE PaBHOBECHE); TECOPUU U 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKON NUCCOLMALNK, nepuoanueckui 3akon [[. M. Menneneena,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXpPAHEHUS U MPEeBpallCHUS
SHEPIUM MPU XUMHUYECKUX PEAKIHSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK
XUMHHM, MHUPOBO33PECHUECKUE 3HAHMS, JIeKAllue B OCHOBE ITOHUMaHMUS
NPUYMHHOCTH M CHCTEMHOCTHM XHUMHMUYECKUX SIBJIEHUN, (HDaKTOJIOTHYCCKUEC
CBEJICHHMSI O CBOMCTBAax, COCTaBe, MOJYYCHUU W OE30MAaCHOM HCTOJIb30BAHUM
BOKHEUIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUUECKON JEATECIbHOCTH
YeJI0OBEKa;

c(hOpMUPOBAHHOCTb YMEHHUH BBISBIIATH XapaKTepHbIC MPU3HAKKU MOHITHUH,
yCTaHABJIMBAaTh WX B3aMMOCBSI3b, HMCIOJIB30BATh COOTBETCTBYIOLIME MOHSTHUS
IIpU ONMCAHUU HEOPTAaHMYECKUX BEILIECTB U UX MPEBPALCHUI;

c(hOpMUPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIMKY JIJIs
coctaBiaeHus ((OpMYyJI BEIIECTB W YPaBHEHHH XUMHUYECKUX PEaKIHi,
cucremarndeckyro HomeHkaatypy (IUPAC) wu TpuBManbHbie Ha3BaHUSA
OTJIETIbHBIX HEOPTaHUYECKHUX BEIIECTB (yrapHbIi ra3, yriaeKHCIbId ra3, aMMHaK,
raméHasi U3BeCTh, HETaléHast U3BECTh, MUThEBAs COJA, MUPUT U APYTHUE);

c(hOpMUPOBAHHOCTb yYMEHHUM ONpPEACNATh BAJICHTHOCTh M  CTCICHBb
OKUCJICHUS XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ
XUMUYECKOW CBSI3M (KOBaJEHTHAs, WOHHAs, MeTaJUIMYecKas, BOJIOPOJHAs) B
COCAUHECHUAX, THUI KPUCTAUIMYECKOM PEMIETKM KOHKPETHOIO BEIIECTBA
(aTomHas1, MOJIEKYJISIpHAsI, MOHHAS, METAJUTMYECKas ), XapaKTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUU yCTaHABJIUBATh IIPUHAIEKHOCTD
HEOPTraHMYECKUX BEIIECTB MO MX COCTaBY K OMNPEACIEHHOMY KiacCy/TpyIie
coelvHEHUN (TpOCThIE BEIIECTBA — METAUIBl M HEMETaUlbl, OKCH/IBI,

OCHOBAaHWsI, KUCJIOThI, aM(OTEPHBIE TUPOKCHIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHM PACKPBIBATh CMBICI NIEPUOJUIECKOTO 3aKOHA
J. W. MengeneeBa W JOEMOHCTPUPOBATH €ro  CUCTEMATU3UPYIOLIYIO,
OOBSCHUTETBHYIO ¥ TIPOrHOCTUYECKYIO (PYHKITUH;

c(hOpMHPOBAHHOCTh YMEHHUM XapaKTEPH30BaTh JIJIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHUYECKHX 3yeMeHTOB |1—4 mnepuomoB Ileproanyueckoil CHCTEMBI
XUMHYeCKuX anemeHToB JI. M. MeHaeneeBa, MCIONB3ys MOHATHS «S-, P-, d-
ANIEKTPOHHBIE  OpOUTATINY, (QHEPreTUYECKUE  YPOBHU»,  OOBACHSITH
3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHX JJIIEMEHTOB M UX
COEAMHEHUH MO IepuojaM U rpynnaMm llepuoguueckoi cucTeMbl XMMHUECKHUX
snemeHTOB [[. 1. Mennaeneena;

c(hOpMHPOBAHHOCTh YMEHUN XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHYECKUE CBOWCTBA HEOPraHUYECKUX BEIIECTB PA3JMWYHBIX KJIACCOB,
MOATBEPKAATH CYIIECTBOBAHUE T'€HETHUYECKOU CBSI3U MEXIY HEOPTaHUYECKUMU
BEILIECTBAMH C MOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMHPOBAHHOCTh YMEHUS KIACCUPHUITUPOBATH XUMUIECKUE PEAKITUH TIO
Pa3JIMYHBIM MPU3HAKaM (YUCITY U COCTaBy PEarupyroNIuX BEHIECTB, TEINIOBOMY
s dexTy peakiuu, N3MEHEHUIO CTETICHEN OKUCIICHUS DJIEMEHTOB, 00paTUMOCTHU
peakKIuy, y4acTUIO KaTaIu3aTopa);

c(pOpMHUPOBAHHOCTD YMEHHI COCTABIATH YPABHCHUS PCAKLUN PasIHYHbBIX
TUTIOB, TIOJMHBIE W COKpAmEHHBIC YpaBHEHHUS pEaKIMii HOHHOTO OOMEHa,
YUYUTBIBAsA YCIOBUS, IPU KOTOPBIX ATU PEAKIIUU UAYT /10 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHHUH TIPOBOJUTH PEAKIIUH, TOJITBEPKIAIOIINE
KaueCTBEHHBIH COCTAB PA3JIMUHBIX HEOPraHWYECKUX BEILECTB, PACIO3HABATH
ONMBITHBIM ~ NYTEM  HMOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHMYECKHX BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUU PACKPBIBATH CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBHUTEIIPHBIX PEAKIMM IMOCPEJCTBOM COCTAaBJICHUSI DJIEKTPOHHOIO
OaJlaHCa ATUX PEaKIIHii;

chOpMHUPOBAHHOCT ~ YMEHUM  OOBSCHITH  3aBUCUMOCTb  CKOPOCTHU
XUMHUYECKOM peakIuu OT pa3IMyHbIX (PAKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO pAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3JECHCTBUSA (IPUHIUTT
Jle llarenbe);

c(hOpMHPOBAHHOCTh YMEHUI XapaKTepu30BaTh XUMHUYECKHE IPOIECCHI,
JeXaliue B OCHOBE MTPOMBIIIJIEHHOTO MOJTYYEHHS] CEPHOM KHUCIIOThI, aMMHaKa, a
TaKkxe COPMUPOBAHHOCTH MPEICTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOJIeMax XUMHUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBHIYMCIICHUS C HCIIOJIH30BAHUEM
MOHSITHST «MaccoBasi JI0Jisl BEIIECTBA B pacTBOPE», 0ObEMHBIX OTHOILIIEHUHN ra30B
Opy XUMUYECKHX PEaKIUsAX, Macchl BellecTBa WM 00BEMA Ta30B IO
U3BECTHOMY KOJIMYECTBY BeIlleCTBa, Macce WiIu OO0OBEMY OJIHOTO U3
YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, TEIIOBOTO A (eKkTa peakiuu Ha OCHOBE
3aKOHOB COXPAaHEHUSI MACChI BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

chOpMHUPOBAHHOCTh ~ YMEHMI  COOJNIO/aTh  TMpaBWiia  IOJIb30BaHUS
XUMHUYECKOM MOCyAoi U JabopaTOpHBIM 00OPYIOBaHHMEM, a TaKKe IMpaBUiia
oOpaleHus ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIUSIMU TIO BBIMIOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW IJIAHUPOBATh W BBIMONHATH XUMUYECKUN
AKCIIEPUMEHT (pa3iokeHue EPOKCHIA BOJIOPOAa B IPUCYTCTBUM KaTaIU3aTopa,
ONpENIETICHUE CpEllbl PACTBOPOB BEHIECTB C IOMOUIBI0 YHUBEPCAIBLHOIO
WHANKATOpPA, BIUSHUE PA3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOM
peakiuu, peakiuy HMOHHOrO OOMEHa, KayeCTBEHHBIE PEaKIuu Ha cyibdart-,
KapOOHAaT- W  XJIOPUI-aHUOHBI, HA  KATHOH  aMMOHHUS, pelIeHue
AKCIEPUMEHTANbHBIX 3afay 1o Ttemam «Mertamel» u  «Hemeramisy) B
COOTBETCTBUHM C TpaBWIAMH TEXHUKH O€30MAaCHOCTH TIPU OOpaIIeHUH C
BEIIECTBAMU H JIA0OPATOPHBIM OOOPYAOBAHUEM, MPEICTABIATh PE3YJIbTAThI
XUMHUYECKOTO IKCIIEPUMEHTa B (pOopMe 3amiCcu ypaBHEHHU COOTBETCTBYIOIIUX
peakuuii u GopMyIUPOBAThH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpMHPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(pOpMAIUIO, TONYYaeMyl) M3 pPa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYHUKaIuK, THTepHET U Apyrux);

chOpMHPOBAHHOCTh YMEHHU  COONIOJATh  MpaBUia  JKOJIOTHYECKH
I[EJIECO00Pa3HOT0 TIOBEACHUS B OBITY W TPYJAOBOW NEATETLHOCTH B IEJSAX
COXPAHEHMS CBOETO 3/I0POBbS M OKPYKAIOLIEH MPUPOAHON Cpe/ibl, OCO3HABATH
OMAacCHOCTh BO3/ICUCTBUSL HA JKUBBIE OPraHU3MBI ONPEACIIEHHBIX BELIECTB,
moHuMas cmbic  mokaszatens [IJIK, mosicHATP Ha npuMepax CIOCOOBI
YMEHBILIEHUS W MPEJOTBpPALIEHUS HMX BPEIHOrO BO3JEUCTBUSA HA OpPraHU3M
YEJIOBEKa;

JU1s1 00YYaIOIIKUXCS C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 3/I0POBBS: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;



JUISL CIIETIBIX W CJIA0OBHSIIIMX OOYYaroImMUXCsl: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3Hauenuit JI. bpaiing pns  3anucu
XUMUYECKUX dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
N Haumenos | KosmuecTBo 4acoB
[]
aHue DJIeKTPOHHbIE Conep:xaHue peajn3anuu
pa3zaeiioB (undposbie) BOCIIMTATEJIHLHOI0 MOTEHIHAJIA YPOKA C
n KonTpoiasn IIpakTH4eck .
/ H TeEM Bcero 5 o0pa3oBaTe/ibHbIE yueToMm padoueii
nporpamMmm bI¢ pa0OTHI ne padoreI pecypchbl NPOrpaMMbl BOCTIHTAHUS
n

bl

Pasnea 1. Teoperuueckue

OCHOBBI Opraanm

YecKOW XMMHUH

[Ipenmer
OpraHu4dec
KO YCTAHOBJIEHUE JOBEPUTEIBHBIX OTHOIIECHHUI
XHUMHUH. MEXIY YUYUTEIIEM U €TI0 YUCHUKaMU,
1 Teopus CHOCOOCTBYIOIIMX TO3UTUBHOMY BOCIIPUSITHIO
1' CTPOCHUSA 3 ydanuMucs TpeOOBaHU U TPOCKO YIHUTEII,
OpraHmyec MPUBJICYCHUIO UX BHUMAHUS K 00CYXKIaeMoi Ha
KHUX ypoke nHhOpMaIuu, aKTHBU3AINH UX
COCIUHECHU MMO3HABaTEIbHOM JCATCIBbHOCTH,
A M.
bytneposa
Hroro no
pasneny 3

Paznen 2. YriaeBogopoasl

2.

1

[Ipenenbu
ble

o0y KICHUE IKOJILHUKOB COOJII0IaTh HA
ypOKe OOIIETPUHSITHIE HOPMbI TIOBEICHUS,
IIpaBHJIa




YTJIEBOAOP OOIIEHHUS CO CTAPIINMU (YUUTEISIMU) U
OJTbl — CBEPCTHUKAMH (IIKOJILHUKAMH), IIPHHIIUTIBI
aJIKaHBI y4eOHOM
JTUCHUTUIMHBI ¥ CAMOOPTaHHU3A1INY;
IMMPUBJICUCHNUC BHUMAHWA IKOJIbHUKOB K
Henpenens [IEHHOCTHOMY aCTICKTy W3y4aeMbIX Ha YPOKax
HbIE SIBIICHUI, OpTaHU3aIus UX paboTHI ¢
YTJIEBOJOP MOJTy9aeMO Ha YPOKE COIMAIbHO 3HAYMMOM
OZbl: uHpopManuei
AJIKEHBI, — UHUIIMUPOBAHHE €€ 00CYXKICHUS,
aJIKaJIueHbI BBICKa3bIBAaHHsI YUAIIMMHUCS CBOETO MHEHUS 110
, AJIKUHBI €€ TI0BOAY,
BBIPAOOTKH CBOETO K HEH OTHOIICHHUS;
WCTIOJIh30BaHUE BOCTIUTATEIBHBIX
BO3MOYKHOCTEH COJICpKaHUsI y1eOHOTO
npeaMeTa uepes
ApomaTud JIEMOHCTPAIIUIO ACTSIM MPUMEPOB
C€CKHC OTBETCTBCHHOI'O, I'PAKIAHCKOI'O ITOBCICHN,
yIJIEBOJIOP MIPOSIBIICHUS
OJIbI YeJI0BEKOIIO0US M TOOPOCEPICUHOCTH, Yepe3
oI00p COOTBETCTBYIOIIMX TEKCTOB JJISl YTCHUS,
3aj1a4 s pelieH s, IPOOIEMHBIX CUTYaIU
JUTsE OOCYXKJIEHUS B KJIacce;
[Tpupoaubt MPUMEHECHHE Ha YPOKE UHTEPAKTUBHBIX POpM
e paboThI yualmuxcs: HHTEIUIEKTYaJIbHbBIX U,
VMCTOYHUKHU CTHUMYJIMPYIOIIUX [TO3HABATEIBHYI0 MOTHUBAIIIO
YIIIEBOJIOP IIKOJIbHUKOB; IUCKYCCHUI, KOTOPBIC JAf0T

OJIOB U UX

YUYaIIUMCS BO3MOKHOCTH TIPUOOPECTH OTIBIT




nepepadoT BEJICHUS] KOHCTPYKTHBHOTO TUAJIOTa;IPyIIIOBOM
Ka paboThl WK paboOTHI B Tapax, KOTOPBIE y4aT
IIKOJILHUKOB KOMaHIHOU paboTe u
B3aUMO/ICHCTBUIO C IPYTUMH JIETHMU;
Hroro no
pasneny 13
Paznen 3. Kuciaopoacoaepxaimue oprannyeckue coeIuHeHUst
BKJIFOYEHHE B YPOK UT'POBBIX IIPOLIENYD,
KOTOPBIE OMOTAIOT MOAAEPKATH MOTHBAIIHIO
JieTen K
3. CrupTsl. HOJTYYCHHUIO 3HAHHI, HATTAXKUBAHUIO
1 ®eHon 3 MO3UTHUBHBIX MEXIIMYHOCTHBIX OTHOILICHHI B
KJiacce,
MOMOTAIOT YCTaHOBIICHHIO JOOPOKEIATETLHOM
aTMocdepsl BO BpeMs YPOKa;
Anpaerun
BI. opraHusaiys medcrTsa MOTHBUPOBAHHBIX U
3 Kap6onos SPYAUPOBAHHBIX YYaUIUXCS HAJl UX
2' bIe 7 1 HEYCIEBAIOIIUMH OJTHOKJIACCHUKAMHU, JAFOIIETO
KHUCJIOTBI. HIKOJIbHUKAM COIMAIbHO 3HAYUMBIH OTIBIT
CnoxHble COTPYTHUYECTBA U B3aUMHOM ITOMOIIIH;
3(upsl
NPUMEHEHHE Ha yPOKE UHTEPAKTUBHBIX (POpM
3 paboThI yUalmuxcs: HHTEIUIEKTYa IbHbBIX U,
3 YrieBosl 3 2 CTUMYJIMPYIOIIMX MTO3HABATEIbHYO MOTHBALIAIO
IIKOJIBHUKOB, III/ICKYCCPIﬁ, KOTOPLIC Aar0T
YUYaIIUMCS BO3MOKHOCTH TIPUOOPECTH OTIBIT




BEJICHUS] KOHCTPYKTHBHOTO TUAJIOTa;IPyIIIOBOM
paboThl WK paboTHl B apax, KOTOPbIE yyaT
IIKOJILHUKOB KOMaHIHOU paboTe u
B3aUMO/ICHCTBUIO C IPYTUMH JIETHMU;

Hroro no
pasneny 13
Paznen 4. A3orconeprkamue opranHnyeckue coeJuHEeHUus
WHULIHUPOBAHUC U IMOAJACPIKKA
HCCIIEIOBATEIIBCKOMN IS TENbHOCTH
IIKOJIbHUKOB B paMKax
pcain3anui UMW MHAUBUAYAJIbHBIX U
TPYMIIOBBIX UCCIIEAOBATEIBCKUX POCKTOB, UTO
Jact
AMUHBL. MIKOJIbHUKAaM BO3MOXXHOCTb PUOOPECTH HABBIK
4. AMHHOKHC CaMOCTOSITENTFHOTO PEIICHUS TEOPETUYECKOM
1 JIOTBI. 3 poOJIeMBbl, HABBIK TCHEPUPOBAHUS U
benku odopmiIeHHsT COOCTBEHHBIX HJIEH, HABBIK
YBaKUTEIBHOTO
OTHOLICHUA K YY>KUM UACAM, Od)OpM.]IeHHI)IM B
paboTax Jpyrux UCCIeI0BaTeeH, HaBbIK
MyOJIMYHOTO BBICTYIUICHHS TIEpe1 ay JUTOPUEH,
APTrYMCHTUPOBAHUA U OTCTaBaHUA CBOEH TOYKU
3pCHUSL.
Hroro no
pasneny 3

Pa3znen 5. BoicokomosieKkyJIspHbIE COeINHEeHUSA

5.

ITmactmacce

2

opraHu3anus I.HC(l)CTBa MOTHBHUPOBAHHBIX U




BI. pr,I[I/IpOBaHHBIX y‘IaH_II/IXCSI Had UX
Kay‘-IYKI/I HeyCHCBaIOLU,I/IMI/I OJHOKJIaCCHHKaMH, JAarOoLICTro
BOJ’IOKHa IKOJIBHUKAM COIMUAJIBHO 3H8‘H/IMI)H>1 OIIBIT
COpr,Z[HI/I‘{eCTBa n B3aPIMHOﬁ IIOMOIIH,;

Hroro no 5

pasneny

OBIIEE

KOJIMHECTBO 34

YACOB IIO

I[TPOT'PAMME




11 KVIACC
Ne| HammenoBa | KosmuecTrBo yacoB
e DJIEeKTPOHHBbIE Conep:xkaHnue peaju3anuu
(undposbie) BOCIIUTATEJHHOI0 MOTEHIMAJIA YPOKA
o | pa3neyioB Konrpoabn HpakTnyeckn s
/ Bcero o0pa3oBaTe/bHbIE ¢ yueTom padouei
TeM
bIe paﬁ()TbI € paﬁOTbl pecypchl IporpaMmmMmabl BOCIIUTAHUS
I | NPOrpamMMbI
Pa3zpnen 1. Teopernueckue 0CHOBBI XMMHUM
Crpoenne YCTAHOBJICHUE JOBEPUTEIBHBIX
aTOMOB. OTHOILLIEHUH MEXKAY YUUTEJIEM U €ro
[lepuoguuec y4CHHKaMH,

KHUH 3aKOH U

CHOCO6CTBYIOH_II/IX IMO3UTUBHOMY

11 [lepnonnuec 3 BOCIIPUSTHIO yHalllUMHCS TpeOOBaHUN U
' Kas CHCTEMa pOCKO yuHTENS,
XUMUYECKHUX MIPUBJICUYCHHUIO UX BHUMAHUS K
3JIEMEHTOB oOcyxnaemMoi Ha ypoke nHpopMaIuu,
. 1. aKTHUBH3AIUN X
MeHnieneeBa [I03HABATEIbHOMN JICSTENbHOCTH;
NpUBJICUCHIE BHUMAHUS IIKOJILHUKOB K
HNCHHOCTHOMY ACIICKTY U3Yy1YdCMbIX Ha
OKax
Crpoenue yp X
SIBJICHHI, OpraHu3anus uxX paboTsl ¢
BEILECTBA. .
1.2 4 MOJTy4aeMoil Ha ypOKe COIMAILHO
MHoroo6pa3 . .
3HAYNMOU WH(pOpMaITeit
Ue BEIIECTB

— WHULMUPOBAHUE €€ 00CYKIeHUs,
BBICKA3bIBAHUS YUAIIUMUCS CBOETO
MHEHHUS 110 €€ MOBOJY,




BBIpa60TKI/I CBOETO K Hel OTHOIICHUAA,

MCTIOJIB30BAaHHUE BOCITUTATEIBHBIX
BO3MOXHOCTEH COIepKaHUsI yueOHOTro
IIpeaMeTa uepes
JEMOHCTPAIIUIO JIETSM IPHIMEPOB
OTBETCTBEHHOTO, TPAYKIAHCKOTO

XUMHUECKUE
1.3 6 MIOBEICHHS, TIPOSIBIICHUS

beakimn YeJI0BEKOII00US U I0OpOCepIeYHOCTH,
gyepe3 noA00p COOTBETCTBYIOIINUX TEKCTOB
JUISL YTeHUS,
3aj1a4 A7 peleHus, IpOOIEMHBIX
CUTyanui st 00CYKICHUS B KJIacce;

Uroro no pazgeny 13

Pa3nen 2. Heopranunyeckasi xumust

MIPUMEHEHNE Ha YPOKE WHTEPAKTUBHBIX
(hopM pabOTHI yJarmuxcsi:
UHTEIJICKTYaJIbHBIX UID,
CTUMYJIMPYIOUTUX ITO3HABATEIBHYIO
MOTHBALIMIO [IKOJIbHUKOB; TUCKYCCHIA,
KOTOpBIE AAI0T
yYanmMcsi BO3MOXKHOCTh TIPHOOpECTH
OIBIT BEIEHUSI KOHCTPYKTHUBHOI'O
JIAaJIora;rpynmnoBoi
paboTeI Wi paboTHl B Tapax, KOTOPHIS
y4aT IIKOJIFHUKOB KOMaHIHOH paboTe u
B3aMMOJIEHCTBHIO C IPYTUMU JIETHbMH;

2.1 | Meramnsl 6

BKJIFOUEHUE B YPOK UTPOBBIX MPOLIEYD,
KOTOpBIE TOMOTAIOT MOJIEPKATh




MOTHBALUIO JIETEH K
MOJIy4EHUIO 3HAaHUH, HaJTa)KUBaHUIO
MO3UTHUBHBIX MEXJINYHOCTHBIX
OTHOIIECHUH B KJ1acce,
IIOMOTAIOT YCTAHOBJICHUIO
n00poskenaTeIbHOH aTMOC(epsl BO BpeMs

YPOKa;

opranu3zanus medceraa
MOTHUBHPOBAHHBIX U 3PYAUPOBAHHBIX
yJaluxcs HaJl ux

HEYCIEBAIOIUMU OJHOKIIACCHUKAMU,

2.2 | Hemeramnsl 9
JIAFOIIETO IIKOJbHUKAM COLUAIEHO
3HAYUMBIN OMBIT
COTPYZHUYECTBA U B3AUMHOMN ITOMOIIIH;
UCTIOJIb30BaHIE BOCIIUTATEIbHBIX
BO3MOXHOCTEH COIepIKaHus yueOHOTOo
mpeaMeTa uepes
Css3b JIEMOHCTPAIIUIO JICTSIM PUMEPOB
HEOpraHuuec OTBETCTBEHHOTO, TPAYKIAHCKOTO
2.3 | KuXH 2 MOBEJICHHS, TIPOSBIICHUS
OPraHUYeCKHU YeJI0BEKOII00Hs U 100pOCepIeYHOCTH,
X BEIIECTB gepes3 1MoJ00p COOTBETCTBYIOMIUX TEKCTOB
JUISL YTCHHS,
3aj1a4 A7l peleHusl, IpoOIEMHBIX
CUTyanui st 00Cy>KIeHHUS B KJIacce;
Uroro no pazgeny 17




Paszgea 3. Xumusd u ;Ku3Hb

BKJIIOUEHHUE B YPOK UTPOBBIX MPOLIEAYD,
KOTOPBIEC ITIOMOTAK0T MOAIAEPKATh
MOTHBAIIMIO IETEH K

MOJTYYEHUIO 3HAHWM, HATAXKUBAHHUIO

XumHus 1
3.1 4 TMO3UTUBHBIX MEKJINYHOCTHBIX
KU3Hb .
OTHOIIICHUH B KJ1acce,
MIOMOT'al0T YCTAHOBJIEHHIO
n00porkenaTesIbHON aTMOCc(epsl BO BpeMs
YPOKa;
Uroro no pazgeny 4
OBIIEE
KOJIMYECTBO 34
YACOB I10

I[TPOTPAMME




IHOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne

~

Tema ypoka

KoaunuyecTBo yacoB

KouTpoJsbHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jara
U3yueHus

JIeKTPOHHbIE HU(POBbLIE
o0pa3oBaTe/bHbIE Pecypchl

[IpenmeT opranuyueckomn
XUMUH, €€

BO3HHUKHOBCHHC, PA3BUTHC

X 3HA4YCHUC

Teopust ctpoeHus
OpraHUYECKHUX
coequueHnii A. M.

byrneposa, €€ OCHOBHBIE

ITOJIOKCHHUA

IIpencraBnenue o
KIIacCU(UKAIIUN
OpPraHUYECKHX BEILECTB.
Homenknatypa
(cucrtemaTuyeckas) u
TpUBHAJIbHbIE Ha3BaHUS
OpPraHUYECKHX BEIECTB

AJIKaHBI; COCTaB U
CTpPOECHHE,
TOMOJIOTUYECKUH Pl




MeraH u 3TaH —
[IpoCTenIIne
IIPEICTaBUTENN AJIKAHOB

AJIKeHBI: COCTaB U
CTpOCHHC, CBOMCTBa

OTWUJIEH U IPOTNUIIEH —
MpOCTEUIIINE
MIPE/ICTaBUTENH aJIKEHOB

[TpakTrueckas padora Ne
1. «Ilomyuenue 3TuneHa u
M3yYEHHE ETO CBOMCTB)

Anxanuensl. byraguen-
1,3 u metunoOyranuen-1,3.
[Tonyuenue
CHUHTETHYECKOr0 Kayuyka
U PE3UHBI

10

AJKUHBI: COCTaB U
0COOEHHOCTHU CTPOEHUS,
TOMOJIOTUYECKUH DS,
Aneruies —
MPOCTEUIIINNA
MpEACTaBUTEh AJIKUHOB

11

Brruncnenuns mo
YPaBHEHUIO XUMHUYECKOU
peakiumn

12

ApeHBbI: OEH30J1 M TOTYOII.




TOKCMYHOCTH apEHOB

13

I'enmeTnueckas CBA3b
YIJIEBOAOPOJIOB,
MPUHAICIKALINX K
Pa3IMYHBIM KJIaccam

14

[TpupoaHble HCTOYHUKH
YIJI€BOAOPOIOB:
MPUPOAHBIN ra3 u
MOMYTHBIE HEPTSIHBIE
ra3pl, He(Tb U POTYKTHI
e€ nepepaboTKH

15

[TpupoaHble HCTOYHUKH
YIJI€BOAOPOIOB:
IPUPOAHBIH ra3 u
MOMYTHBIE HEPTSIHBIE
rassl, He)Th ¥ IPOLYKTHI
e€ nepepaboTKH

16

Konrponbnas pabora o
pazneny
«YTIeBOIOPOABD)

17

[IpenenvHbie
O/THOATOMHBIEC CTIUPTHI:
METAHOJI M 3TaHOJI.
Bonoponnas cBs3b

18

MHOroaToMHbIE€ CIIUPTHI:
STUJICHIIIUKOIb U




TIULEPUH

19

DeHOoM: CTPOCHUE
MOJIEKYJIbI, (PU3HUECKUE U
XMUMHUYECKHE CBOMCTBA,
NpUMEHEHHE

20

AJbaerunsl:
dbopmanbaerua u
areTanpaerun. AleTod

21

OIHOOCHOBHEIE
npeieabHble KapOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U
YKCyCHas

22

[Mpaktuueckas padora Ne
2. «CBoiicTBa pacTBOpa
YKCYCHOW KHCIIOTBI»

23

CreapuHoBas u
OJICMHOBAsI KUCJIOTHI, KaK
MIPEJICTABUTEITH BBICIIIAX
KapOOHOBBIX KUCIIOT

24

Mbru1a KaK COJIU BBICIIUX
KapOOHOBBIX KUCIOT, HX
MoIoIllee JeiicTBUE

25

CrnoxHble 3UpbI Kak
MIPOU3BOIHBIC
KapOOHOBBIX KHUCIIOT.
I'maponns craoxHBIX




3¢upoB

26

JKupsr: rugposnus,
MIPUMEHEHUE,
Ouosiornyeckas posb
KUPOB

27

VrieBodsl: COCTaB,
KJIacCU(pUKATIHS.
Baxueitmue
MIpEeACTaBUTENH: TIIIOKO3a,
bpykTo3a, caxaposa

28

Kpaxman u nemnronosa
KaK IIPUPOJHBIC
HOJIUMEPBI

29

KonTponbhas pabota no
pasnueny
«Kucnoponaconepxaiiue
OpraHUYeCKHe
COCIUHEHUS/
Bceepocculickas
MpoBepoyHas pabora

30

OO61mas xapakTepuCTHKA
a30TCOICPKAIIIX
OpraHu4YeCcKuX
coeMHeHuH /
Bceepocculickas
poBepoyHas pabora




31

AMWHBI: METHJIAMHAH U
AHUJIUH

32

AMHMHOKHCIOTBI KaK
amdoTepHbIe
OpraHUYECKHE
COEIUHEHUS, UX

OHMOJIOTUYECKOE 3HAUECHIE.

Ilentnael. benku xak
[IPUPOAHBIE
BBICOKOMOJICKYJISIPHBIC
COCIUHCHUS

33

OCHOBHBIC ITIOHSATHSA
XAMUA
BBICOKOMOJICKYJISIPHBIX
COCIUHEHUN

34

OCHOBHBIE METOJIBI
CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COEIUHEHUN.
IInacTmaccel, KaydykH,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KVIACC

Nt

~

Tema ypoka

KoanuecTBo yacoB

KonTpoabHbie

Bcero
padoThbI

IIpakTH4eckue
padoThI

JlaTa
HU3yYeHHS

DJIeKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMHAYECKUN DJIEMEHT. ATOM.
DnexTpoHHas KOHPUTypanus
aTOMOB

[Tepuonuueckuii 3aKOH U
[Tepuoauueckas cucrtema
XHMHUYECKUX djiemenToB /1. M.
MenneneeBa, NX CBS3b C
COBPEMEHHOU TeOpUEH CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX DJIEMEHTOB U
WX COCIMHECHHM T10 TPymram 1
nepuoiaMm. 3HaueHUe
MEPUOINYECKOT0 3aKOHA U
CHCTEMBI XUMHUYECKUX DJIEMEHTOB
J.. MeHneneeBa B pa3BUTUH
HayKu

CrpoeHue BelecTBa. XUMUYECKast
CBA3b, eé BUBI; MEXaHU3MBbI
00pa3oBaHUs KOBAJICHTHOW CBS3H.




Bonoponnas cBs3b

BanenTHOCTS.
DNeKTPOOTPULIATETLHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

[lonaTre o TUCHIEPCHBIX CUCTEMAX.
HcTuHHbBIE U KOJUIOUIHBIE
pactBOpbl. MaccoBas 10Jist
BEILIECTBA B pacTBOpE

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYeCKUX COCTUHEHUH.
['eneTnveckas cBs3b
HEOPraHW4YeCKUX BEIECTB,
Pa3IMYHBIX KIACCOB

Knaccudukamnms Xumuaeckux
peakuil B HEOPraHU4eCKON 1
OpraHUYeCKOM XMMHUH. 3aKOH
COXPAHEHHUs MacChl BEILLIECTB;
3aKOH COXPaHEHUs U PEBPAILECHUS
SHEPTHH MPU XUMHUIECKUX
peakuusax

CxopocTs peakiuu. O0patumbie
peakunn. XuUMUYECKOe
paBHOBecCHE

10

[Ipaktuyeckas padora Ne 1.




«BnustHre pa3IUYHBIX (HaKTOPOB
Ha CKOPOCTb XUMHUYECKOU
peaKkumn»

11

DneKkTpoIuTHYEeCKast
auccormanus. [Tousitue o
BOIOpoIHOM Moka3zaTese (PH)
pactBopa. Peakiium HOHHOTO
obmeHa. 'naponu3 opraHnuecKux
U HCOPraHUYCCKHUX BCUICCTB

12

OkucauTeabHO-
BOCCTaHOBUTEIIHHBIE PEAKIIHH.
[Tonsitue 06 3exTponnze
pacIIaBoOB U PacTBOPOB COJICH

13

KonTponbhas pabora no pazzaeny
«TeopeTnueckrne OCHOBBI XUMUN»

14

MerTaibl, UX MOJI0KEHHE B
Ilepunonnueckoi cucreme
XUMHYECKHUX 3eMeHToB JI. M.
MenieneeBa 1 0COOEHHOCTH
cTpoeHust atToMoB. O61IHIe
¢u3nyeckue CBOIICTBa METANIOB

15

CIutaBbl METAJLIOB.
DNEeKTPOXUMHUUECKUN PSIJ
HaIpsKEHUN METaJUIOB

16

XHUMHUYECKUE CBOMCTBA
BaYKHEHMIIINX METAJUIOB (HATpHil,




KaJlki, KaJpIIhii, MarHui,
QTIOMUHUN) U UX COSTUHEHUHN

17

XUMHYECKUE CBOMCTBA XpoMma,
MEIU U UX COCIUHEHUN

18

XUMHYECKHE CBOMCTBA ITMHKA,
JKeJle3a M UX COeqUHEeHUMN

19

[Tpaktuyeckas padora Ne 2.
"PenieHne sKCIIEpUMEHTAIBHBIX
3a7a4 1o reme «Metaipl»"

20

Hemeramibl, uX 1mojaoxeHue B
Ilepnonnueckoi cucreme
XHMHUYECKUX diemeHnToB /1. M.
MeHeneeBa 1 0COOCHHOCTH
CTPOCHHSI aTOMOB

21

du3nyecKue CBOKMCTBA
HEMETAJJIOB. AJTOTPOMHS
HEMETAJIJIOB (Ha MpuMepe
KHCJIOpOJia, cepbl, hocdopa u
yriaepoaa)

22

XHUMHYECKHE CBOMCTBA raJIOTeHOB,
Cepbl U UX COCTUHEHUN

23

XHUMHYECKHE CBOMCTBA a30Ta,
docdopa 1 ux coeTUHEHHI

24

XHUMHUUYECKUE CBOMCTBA YIiIepoa,
KPEMHHMS U UX COCAUHEHUN

25

IIpumeHeHne BaKHEUIINX




HEMETAJJIOB U UX COEIMHEHUN

26

O000I11IeHNE U CHCTEMATHU3AIHSI
3HaHUH 110 TeMe «HemeTamnsy.
Boluucnenust no ypaBHEHUAM
XUMHUUYECKUX PEaKIui 1
TEPMOXUMHUYECKUE PACUETHI

27

[Tpaktrueckas padora Ne 3.
«Pemenune 3KCIepUMEHTAIBHBIX
3aga4 o reMe "Hemerayier'»

28

KonTponbHas pabota no temam
«Metamnel» u «HeMeTamiby

29

Heoprannueckue u opranndeckue
kuciotel. Heoprannueckue u
OpPraHMYECKHUE OCHOBAHUS

30

AmpoTepHbIe HEOPTaHUYECKUE U
OpraHNYeCKHUE COCTMHECHUS.
I'eneTnyeckas CBA3b
HEOPraHWYECKUX U OPTaHUYECKUX
BEIIIECTB

31

Ponb xuMuu B o0ecnieueHnu
JKOJIOTMYECKOM, SJHEPreTUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHU
MEIUITHEI

32

[TpencraBnenus 06 oOmMMX
HAyYHBIX MPUHITUATIAX
MPOMBINIICHHOTO TTOJTYYeHUS




Ba)XKHEUIIINX BEIIECTB

Yenosek B MUpE BEUIECTB U

33 1
MaTepUasoB

34 | Xumus U 370pPOBBE YEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOI

INPOT'PAMMBI
10 KVIACC

Kox nposepsiemoro
pe3yabrara

IIpoBepsieMble mMpeaMeTHBIE Pe3yJIbTATHI OCBOECHHSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbI
cpeaHero o0mero 00pa3oBaHus

1

TeopeTnueckue OCHOBBI OPTaHMYECKOW XUMUH

1.1

ChopMHUpPOBAHHOCTh TPEACTABIECHUNA O XUMHUYECKOW COCTABIISIONIEH €CTECTBEHHOHAYYHOM KapTHUHBI
MHpa, POJIU XUMHUHU B TIO3HAHUU SIBJICHUHN TIPUPOBI, B GOPMUPOBAHUH MBIIUJICHUS U KYJIbTYPhI IUYHOCTH,
e€ (QyHKIIMOHAIHHOW TPAaMOTHOCTH, HEOOXOIUMOM [IJIsi pelIeHUs] MPAKTUYSCKUX 3a7a4 U DKOJIOTHUYECKH
000CHOBAHHOI'O OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM cpesie

1.2

Brnanenue cucremoll XMMMYECKUX 3HaHUH, KOTOpasi BKIIOYAET: OCHOBOIOJIAraloue MOHATUS (MOJIEeKya,
BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMHUYECKas CBsI3b, MOJIb, MOJIIpHAsI Macca,
MOJISIpHBIA 00BEM, YIIEpOAHBIM cKeneT, (QyHKIMOHAIbHAs TpyIna, pajuKal, H30MEpHs, H30MEpHI,
TOMOJIOTUYECKUH PsJl, TOMOJOTH, YIJIEBOIOPOIbl, KHUCIOPOA- U a30TCOAEpIKalllue COEJUHEHUS,
OMOJIOTMYEeCKH aKTHBHbIE BeIeCTBa (YIJIeBObI, KHUPBI, OCIKH), MOHOMEp, OJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUs); TEOPUH U 3aKOHBI (TEOPHUsS XUMHUYECKOTO CTPOCHHSI OPraHHMYECKUX
BemecTB A.M. bytnepoBa), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH S3bIK XUMUH, (PAKTOIOTUYECKHE CBEJCHUS
0 CBOICTBaxX, COCTaBe, MOJYYEHHUHM MU OE30MaCHOM HCIIOJIb30BAaHUM BaXHEUIIMX HEOPraHWYECKUX U
OpPraHWYECKHX BEIECTB B OBITY M IPAKTUYECKON AEATEIbHOCTH YEJIOBEKa

1.3

ChopMUpOBaHHOCTE YMEHHM BBIABIATH XapaKTepHbIE TMPHU3HAKA TOHSTHHA, YCTaHABIMBATH WX
B3aUMOCBS3b, HCMOJIB30BaTh COOTBETCTBYIOIIME TMOHATHS TMPU OINHUCAHUM COCTaBa, CTPOEHUA U
MIPEBPAIICHUI OPraHUYECKUX COCTUHEHUN

1.4

c(hOpMHUPOBAHHOCTh YMEHHUN HCIOIB30BATh XUMUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUSI MOJIECKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOW) POPMYIT OpraHUYECKUX BEIIECTB U YPABHEHH XUMUYECKUX
peakuuii, H3roTaBIuBaTh MOJEIH MOJIEKYJ OPraHMYECKUX BEIIECTB JIJISl WILTIOCTPALIMU UX XUMUYECKOTO U




MMPOCTPAHCTBCHHOI'O CTPOCHU A

1.5

CdopMupoBaHHOCTh YMEHHN yCTaHABIMBATH NMPHUHAJIC)KHOCTh M3YYCHHBIX OPraHUYECKHX BEIIECTB IO
UX COCTaBy M CTPOCHMIO K ONpeleIEHHOMY Kiaccy (Tpymie) coeluHeHul (YriieBoJOpO/ibl, KUCIOPO U
a30TCOACpIKAlUe COCJAMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHMsI), JaBaTb WM Ha3BaHUS IO
cucrematrueckoit Homenkiaarype (IUPAC)

1.5

ChopMUpOBaHHOCTh YMEHHS ONPEACIATh BHIbI XHUMHUYECKOW CBSI3M B OPraHWYECKHX COCAMHEHUSIX
(omMHApHBIC U KPATHBIE)

1.6

ChopMupoBaHHOCTh YMEHHUSI NPUMEHSTH: MOJOXKEHUS TEOPUM CTPOCHUS OpraHMYecKux BemiecTB A.M.
BytnepoBa s OOBSICHEHUS 3aBUCMMOCTH CBOWCTB BELIECTB OT HX COCTaBa MU CTPOGHUS; 3aKOH
COXPaHEHHsI MACCHI BEILIECTB

VYraneBogoponsl.  Kucnoponconmepkamme W a30TCOAEp)KallMe  OPraHUYECKHE  COCAMHEHUS.
BBICOKOMOIEKYIISIpHBIE COSIMHEHUS

2.1

ChopMHUPOBAaHHOCT, YMEHHMM NMPUBOAWTH TPUBHAIBHBIC HA3BaHUS OTIEIbHBIX OPraHUYECKHUX BEIICCTB
(3TUIIeH, TPONMJICH, AalETHIICH, STUJICHTJIMKOJb, TIWLEpuH, (eHon, (opMmaabAeTHu, areTaabIeTul,
MypaBbHHasl KHCJIOTA, YKCYCHas KHCJIOTA, OJIEMHOBAas KHUCJIOTA, CTEapUHOBAas KHUCJIOTA, TIIIOKO3a,
bpyKTO3a, KpaxmaJl, 1eJUTF0I103a, TITUIIH)

2.2

CdopMupoBaHHOCTH YMEHUN XapaKTepU30BaTh COCTaB, CTpOCHHE, (pU3MUecKre U XUMHUYECKHE CBOMCTBA
TUMIUYHBIX TPEJCTABUTENCH pPA3JIMYHBIX KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, OSTaH, JTHJICH,
NPOMNWICH, aleTwieH, OyraaueH-1,3, metunOyranueH-1,3, GeH30i, METaHOJ, 3TAaHOJ, JTUJICHTIUKOJIb,
TIHIEpPUH, (EHON, alleTaabAeTu, MypaBbHUHAsI U YKCYCHAash KHUCIIOTBHI, TJIFOKO3a, KpaxMmal, MeJUTFI03a,
AMUHOYKCYCHasl KUCJIOTA)

2.3

ChopmMupoBaHHOCTh ~ yMEHHUS  WUIIOCTPUPOBATh  TIEHETHYECKYK0  CBSI3b  MEXKIY  TUIHUYHBIMHU
IPEJICTAaBUTEISIMU  PA3JIMYHBIX KJIACCOB OPraHUYECKHUX BEUIECTB YPABHEHHUSIMH COOTBETCTBYIOLIUX
XUMHUYECKHX PEaKIMi ¢ HCIOJIb30BaHUEM CTPYKTYPHBIX POpMYI

2.4

ChopMupoBaHHOCTb YMEHHS XapaKT€PU30BaTh UICTOUHUKH YTJIEBOJAOPOAHOTO ChIPbs (HEPTH, MPUPOIHBIN
ra3, yroib), cnocoObl X nepepaboTKH U NPaKTHUECKOe MPUMEHEHHE IPOTYKTOB NepepabOTKH




XUMHS U KU3Hb. PacuéTrl

3.1

CdopMupoBaHHOCTh YMEHHI BJIaJeTh CHCTEMOW 3HAHWUU 00 OCHOBHBIX METOJaX HAYYHOTO IMO3HAHUS,
UCIIOJIb3YEMBIX B XMMHH TPU HU3YyUYCHUU BEUIECTB M XMMHUYECKUX SBJICHHM (HAOMIOICHHE, M3MEpEHue,
HKCIIEPUMEHT, MOJICTTUPOBAHUE), UCIIOJIB30BATh CUCTEMHBIC XUMHUECKUE 3HAHUS JIJISl TIPUHATHS PEIICHUIN
B KOHKPETHBIX )KU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C BEIIECTBAMU U X MPUMEHEHUEM

3.2

CdopMHUpOBaHHOCTH YMEHUN COOJIIONATH MTPaBUjIa MOJb30BAaHUS XUMHUECKOHW MOCYI0N B J1a00paTOPHBIM
0o0opy/nOBaHHEM, a TakXe IMpaBWiia OOpallleHHs C BEUIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH IO
BBIMOJTHEHHIO JTAOOPATOPHBIX XUMUYECKUX OMBITOB

3.3

ChopMupoBaHHOCTh yYMEHHUIl IUIAHUPOBATh W BBIIOJIHATH XUMHYECKUH SKCIEPUMEHT (IIpeBpallieHust
OpraHMYEeCKHUX BEILECTB IIPYM HArpEBAHMM, IIOJYyYEHUE DTUJIICHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIC
peaKkIMyu OpraHMYECKUX BEILIECTB, JIeHATypalus OeJIKOB IpU HarpeBaHHUM, LIBETHBIC PEAKIMU OEJIKOB) B
COOTBETCTBUM C MpaBWJIAMH TEXHUKHU O€30MaCHOCTH MHpU OOpaIleHUH C BEIIECTBAMH U JaOOpaTOPHBIM
000pyIOBaHUEM; TIPECTABIATH PE3yAbTAThl XMMHUYECKOTO HKCHEPUMEHTa B (pOpME 3alUCH ypaBHEHUIH
COOTBETCTBYIOIINX peakuuii 1 (JOpMyINPOBATh BEIBOJIBI HA OCHOBE 3TUX PE3YJIHTATOB

3.4

CdopmMupoBaHHOCTh YMEHHUI NMPOBOJUTH BBIYMCIIEHUS 10 XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIECTBA WJIM MPOJYKTa pEaklMy MO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJIHBIX BEUIECTB MU MPOAYKTOB PEAKIIMN)

3.5

CdopmMupoBaHHOCTh YMEHHI KPUTHUECKH aHAIM3UPOBATh XUMUYECKYI0 MH(POPMAIIUIO, MOIYYaeMyl0 U3
pa3HbIX UCTOYHHUKOB (CpecTBa MaccoBoi nHGopMalnu, cetb IHTepHET U Ipyrue)

3.6

CdopmupoBaHHOCTH YMEHUI COOMIONATH MTPABHIIA SKOJOTHIECKH IEIeCO00Pa3HOTO TOBEICHUS B OBITY H
TPYLOBOM IEATEIIBHOCTU B LEJIAX COXPAHEHHs CBOETO 3J0pPOBbS U OKPYKAIOLIEH IPUPOAHOU CPEXBI,
OCO3HABaTh OINIACHOCTb BO3ICHCTBUSA Ha >KUBBIC OpPraHU3MBI OIPEACIIEHHBIX OPraHUYECKUX BEILECTB,
noHumasi cmeici nokazarens [IJIK (mpenenbHO AOMYCTUMONM KOHILIEHTpAllMK), MOSICHATH HA MpUMEpax
croco0bl YMEHBIICHUS ¥ IPEJJOTBPALICHHS UX BPEJTHOTO BO3/ICHCTBUS HA OPraHN3M YeJIOBEKa




11 KJIACC

Kox nposepsiemoro
pe3yabrara

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOIT 00pa30BaTeIbHOI MPOrpaMMbI
cpeaHero oo0mero od0pasoBaHus

1

TeopeTI/IquKI/IC OCHOBbI XUMHH

11

Brnagenne cuctemoil XMMHYECKUX 3HAHUHM, KOTOpasi BKIIFOYACT: OCHOBOIIOJIATAIONTUE MTOHATHS (XUMHUYESCKHI
JJIEMEHT, aTOM, JICKTPOHHAsE 000JI0YKa aToma, S-, p-, 0-3JEKTPOHHBIC OPOUTAIM AaTOMOB, MOH, MOJICKYJIA,
BaJICHTHOCTh, AJIEKTPOOTPHUIIATEIbHOCTh, CTENICHb OKHCIICHUS, XUMHUECKasl CBsI3b, MOJIb, MOJISIPHAsl Macca,
MOJISIPHBIM  00BEM, KpUCTaLIMYecKas peméTka, THUIIBI XUMHUYECKUX peakuud (OKHUCIMTEIbHO-
BOCCTAHOBUTEJIbHBIE, JK30- M JHIOTEPMHUYECKHE, PEAKIMH HOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, 3JIEKTPOIUTHUECKAs! TUCCOLUUAIMS, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKON
peakIy, XUMHUYECKOE paBHOBECHE); TEOPUH M 3aKOHBI (T€OpHUsl AIEKTPOJIUTUYECKOW IUCCOLHMAIINY,
[Teprognueckuii 3axkon [[.J1. MeHnneneeBa, 3aKOH COXpaHEHHUS MAacChl), 3aKOHOMEPHOCTH, CUMBOJIHMYCCKHM
SI3BIK XUMHH, (DaKTOJIOTUYECKHE CBEICHUS O CBOMCTBAX, COCTaBE, MOIYYEHUH U OE€30MIaCHOM HCIOIb30BaHUU
BXHEHUIITNX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOM JesITEILHOCTH YeJIOBeKa

1.2

ChopMupoBaHHOCTb YMEHUH BBIABIATH XapaKTEPHbIE MPU3HAKM W B3aUMOCBSA3b W3YUEHHBIX IMOHATHUH,
IIPUMEHSTh COOTBETCTBYIOIIME MOHATHUS MPU ONMCAHUU CTPOEHUSI U CBOMCTB HEOPraHWYECKUX BELLECTB U
UX MPEBPALICHUH; BBIBIATH B3aMMOCBSI3b XMMUYECKUX 3HAHUM C MOHATHAMMU U MPEJICTaBICHUSIMH IPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BnageHne OoCHOBHBIMM METOJaMH HayyHOTO MO3HAHMS BELIECTB M XUMHUYECKHUX SIBJICHUH (HaOIIofeHUE,
H3MEpPEHUE, IKCIIEPUMEHT, MOIETUPOBAHUE)

14

C(l)OpMHpOBaHHOCTB YMGHI/Iﬁ OoNpeacCATh BAJICHTHOCTb U CTCIICHB OKHCJICHUA XUMUYCCKHX 3JICMCHTOB B
COCAMHCHHUAX PA3JIUIHOIO COCTaBad, BHI XHUMHYECKOH CBSA3H (KOBaJ'IeHTHaH, HMOHHAas, MCTaJJIM4YCCKasd,
BO,I[OpO,Z[HaH) B COCOMHCHMUAX, THII KpHCT&J’IJ’IH‘lCCKOﬁ peH_IéTKI/I KOHKPCETHOI'O BCHICCTBA (aTOMHaH,
MOJICKYJIAApHAasiA, MOHHAA, MeTaJ’IJ’II/I‘IeCKaH)

1.5

ChopMHUpOBaHHOCTh YMEHHMH OIpenessTh XapakTep Cpeabl B BOJHBIX pAcTBOpaX HEOPTaHUYECKUX




COeIMHEHUI

1.6

ChopMupoBaHHOCTh YMEHHUS KJIACCU(PHUIMPOBATH XUMHUUECKUE PEAKIIUU MO PA3IMYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrouinx BEIIECTB, TEIUIOBOMY 3((eKTy peakuuu, W3MEHEHHIO CTENEeHEW OKHCIICHHS
9JIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIACTHIO KaTaJn3aTopa)

1.7

ChopmrpoBaHHOCTH YMEHUN COCTABIIATh YPABHEHHUS PEaKMil pa3IMuHbIX THIIOB, MTOJIHBIE U COKPAIIEHHBIE
ypaBHEHUS peakIyii HFOHHOT0 0OMeHa, YYUThIBasl YCIOBUS, IPU KOTOPBIX 3TH PEAKIIMHN YT 0 KOHIA

1.8

CchopMupoBaHHOCTh YMEHHMI NMPOBOAUTH PEAKIMH, MOJATBEPHKAAIOLINE KAaUeCTBEHHBIH COCTAaB Pa3IHMUHBIX
HEOPIraHMYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM ITYyTEM HOHBI, IIPUCYTCTBYIOIIME B BOJHBIX PACTBOpax
HEOPraHUYECKUX BEILECTB

1.9

CpopMUPOBAaHHOCTP YMEHHMM pPACKpPbIBATh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIX PEaKIIHi
IIOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca dTUX peaKiuil

1.10

ChopMupoOBaHHOCTh YMEHUI OOBSACHATH 3aBHCHMOCTH CKOPOCTH XMMHYECKOH PEaKIMH OT Pa3IUIHBIX
(hakTOpOB

1.11

CdopmupoBaHHOCTH YMEHUN OOBSICHATH XapaKTep CMEIIEHUS XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3zaeictus (mpunuui Jle [llarenne)

O6H_Iaﬂ " HCOPTaHUYCCKasA XUMUA

2.1

ChopMupOBaHHOCT, YMEHHH packpbiBaTh cMbIca [lepuoamdeckoro 3akona J[.MI. MenaeneeBa u
JIEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUTYI0, 00BSICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKITUN

2.2

ChopMupoBaHHOCTh YMEHUH XapaKTEPU30BATh 3JIEKTPOHHOE CTPOCHHE ATOMOB XMMHUYECKUX JIEMEHTOB 1—
4 nepuonos Ilepuoanueckoii cucreMbl XuMudeckux 3aemeHToB .M. Menneneesa, UCIOIb3ysl OHATUSA «S-
, p-, d-aneKTpoHHBIE OpOMTANIN», «IHEPIeTUYECKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH H3MEHECHUS
CBOMCTB XMMMUYECKHUX JIEMEHTOB U UX COCIMHEHMH IO nepuojgaMm u rpynmnaMm llepuonuueckoit cucreMsl
XUMHYECKHX 31eMeHToB /.M. MeHaeneeBa

2.3

CpopMUpPOBAaHHOCT,  YMEHHH  XapakTepw3oBaTh (OMHCHIBaTH) OOIIME  XMMHYECKHE  CBOWCTBA
HEOPraHMYECKUX BEIIECTB PA3JTUYHBIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBAHHE TEHETHYECKON CBS3HU
MEXy HEOPTAaHMYECKUMU BEIIECTBAMHU C TIOMOIIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUMA




2.4

CdopmupoBaHHOCTH YMEHUN YCTAHABIMBATH MIPUHAITIC)KHOCTh HEOPTAHUYECKUX BEIIECTB MO UX COCTaBY K
onpeAenéHHOMY Kjaccy (TpyIe) COeIuHeHHH (MPOCThIe BEIIECTBA — METAIIbl U HEMETallIbl, OKCHIBI,
OCHOBaHUSI, KUCIOTHI, aM()OTepHbIE TUAPOKCHUJIBI, COJIH)

2.5

ChopMupoBaHHOCTh YMEHUI HCIOIH30BATH XUMUYECKYIO CUMBOJIUKY JUIsSI COCTaBIICHUS (POPMYI BEIIECTB
U ypaBHEHHMH XHUMHYECKHX peakiuid, cucremarndeckyro HomeHkiarypy (IUPAC) wu tpuBHambHBIC
Ha3BaHMsI OTAEJIbHbIX HEOPraHMYECKHUX BEIeCTB (yrapHblil Tra3, YIJEKUCIbId Tra3, aMMHaK, raméHas
U3BECTb, HETaIlIEHAs! U3BECTh, IUTHEBASI CO/IA, TUPUT U JIPYTHE)

2.6

ChopmupoBaHHOCTH  yMEHHUH  XapaKTepu3oBaTh (OMHCHIBATh) OOIIME  XMMHUYECKHE  CBOICTBa
HEOPraHMYECKHX BEIIECTB Pa3IUYHBIX KIACCOB, MOATBEPXKAATh CYIIECTBOBAHHE T'€HETUYECKOW CBSI3U
MEX1y HEOPraHWYECKUMU BEIIECTBAMHU C TIOMOIIBIO YPaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX peaKlni

2.7

ChopMupoBaHHOCTh yMEHHMH IUIAHUPOBATh M BBINOJIHATH XUMHYECKUH SKCIEPUMEHT (pa3iioKeHue
IIEPOKCUJIAa BOJOPOAA B IPUCYTCTBUU KaTaIU3aTOPA, ONPEAECICHUE CPEbl PACTBOPOB BELIECTB C IIOMOIIBIO
YHHUBEPCAIBHOTO HMHIUKATOpA, BIMSHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pPEaKIuu,
peaxI HIOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKLMU Ha CyabdaT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHMSI, pEIIEHNE IKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMaM «MeTtamis» u «HemeTaniasl») B COOTBETCTBUH €
MpaBUJIaAMH TEXHUKU O€30MacCHOCTU MPHU OOpaIleHUH C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYAOBaHUEM;
MPECTABIATh PE3YNbTAaThl XMMHUYECKOTO SKCIIEPUMEHTa B (hOpMe 3alucu ypaBHEHUH COOTBETCTBYIOIIUX
peaxiyii 1 GOpMYIHPOBATh BHIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB

2.8

CdopMHUpOBaHHOCTh YMEHUN COOIOATH MPaBUJia MOJIL30BAHMS XUMUYECKON MOCY0N M J1a00paTOpHBIM
o0opynoBaHuEeM, a TakXKe MpaBuia OOpalleHUs C BEUIECTBAMH B COOTBETCTBHUHM C HHCTPYKIMSIMH IO
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB

2.9

C(l)OpMHpOBaHHOCTB y'MeHI/Iﬁ XApaKTCpHU30BaTb XUMHUYCCKHC IIPOLCCChI, JICKAIMUC B  OCHOBEC
MMPOMBIINIJICHHOT'O ITOJTYYCHUA CepHOI>'I KHUCJIOTBI, aMMHaKa, a TaKXC C(l)OpMHpOBaHHOCTL HpeI[CTaBJ'IeHI/Iﬁ 00
O6H_II/IX HAaYYHBIX IIPUHIHUIIAX W SKOJIOTHYCCKUX np06neMaX XUMHYCCKOT'O IMTPONU3BOACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

CdopmMupoBaHHOCTH MPEACTABICHUN 0 XMMUYECKOI COCTABISIONIEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA,




pPOJM XUMHH B MO3HAHWUU SIBJICHUH MPUPOIBI, B (POPMUPOBAHMM MBIIUICHUS M KYJIbTYphl JIUYHOCTH, €&
(yHKIMOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOW JJIsi pEHICHUS NPAKTUYECKUX 3a/a4 U IKOJOTHYECKHU
000CHOBAHHOI'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJHOMN cpejie

3.2

ChopMHpOBaHHOCTh YMEHMH KPUTHYECKU aHAIU3UPOBATh XUMUYECKYI0 MH(POpPMALHUIO, MOJyYaeMylo U3
Pa3HbIX HCTOYHUKOB (CpEeACTBA MACCOBOM KOMMYHHUKAIIMH, C€Th VIHTEpHET U npyrue)

3.3

C(l)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ CO6J'IIOI[3.TB I[IpaBujia SKOJOIrH4YCCKH uenecoo6pa3Horo IHOBCACHU B 6BITy n
pr,HOBOﬁ ACATCIIBHOCTH B IICJIAX COXPAHCHUS CBOCT'O 3JO0POBbLA U OKp}I)KaIOIJ_Ieﬁ HpHpOI[HOﬁ CpCabl

3.4

Oco3HaBaTh OMACHOCTh BO3ZICHCTBHUS Ha >KMBBIE OPraHU3MBbI OINPEACIEHHBIX BEIECTB, NOHMUMAsl CMBICI
nokazatens [1IK, moscHsaTh Ha mpumepax crnocoObl YMEHBLICHMS M HPEJOTBPAILCHHS HX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YE€JI0BEKA

3.5

ChopMHpOBaHHOCTh YMEHMH MPOBOJAUTH BBIYMCIEHUS C HUCIOJIb30BAaHUEM TIOHATUS «MaccoBas IO
BEIIECTBA B PacTBOpeE», OOBEMHBIX OTHOIIEHUN ra30B MPHU XUMHUYECKHX PEaKIUsIX, MacChl BEIIECTBA WUIIU
o0BéMa ra3zoB MO M3BECTHOMY KOJHMUYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYAaCTBYIOLIUX B
peakuyy BEUIeCTB, TEIUIOBOTO 3(¢eKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MIPEBPAIECHUS U COXPAHEHHs SHEPTUU




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 TeopeTnueckrue OCHOBBI OPraHU4eCKON XUMHUH
11 [IpenmeT opraHM4eCKON XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHHE B ITOJIyYEHUN HOBBIX BEIIECTB U MaTEPHUAJIOB.
' Teopus crpoeHus opranndeckux coenuHenud A.M. bytiepoBa, €€ OCHOBHBIE MTOJIOKEHUS
12 CrtpyktypHble (HOpMYNBI OpPraHMYECKHX BeHIECTB. [ omomorusi, uzomepus. XHUMHUYECKas CBsI3b B OPraHUYECKUX
' COEJIMHEHUSX — OJJUHApHBIE U KpaTHBIE cBs3U. [IpencraBienne o kinaccuukay OpraHu4ecKiX BEIIeCTB
13 Homenknatypa opraHn4ecKuX CO€IUMHEHUN (CHCTeMaTHYeCKasi) U TPUBUAIbHBIC HA3BaHUSI BAXKHEHIINX MpeICTaBUTENEH
' KJIACCOB OPraHHUYECKUX BEIIECTB
2 VYrneBonopoib
51 AJIKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTHUECKUH psii. MeTaH U 3TaH — MPOCTEHIITNe MPEACTABUTEIHN alIKaHOB: (PU3UUYECKUE
' U XMMUYECKHE CBOMCTBA (peaKINy 3aMEIICHHUS ¥ TOPEHUs), HAXOXKACHHE B MIPUPOJIE, TOTyYCHHE U MPUMEHEHHE
AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKUN psll. DTWICH W MPONUICH — MPOCTEHIINE MPEACTaBUTEIN aKEHOB:
2.2 ¢u3nueckne W XMMHYECKHE CBOWCTBA (pEakluu THAPUPOBAHUS, TAJIOTCHHPOBAHMS, TUIPATAIUN, OKUCICHHUS U
MOJINMEPU3AIUH), TIOJTyYEeHHE U TPUMEHEHNE
53 Ankanuensl: OyrtamueH-1,3 w MertunOyramueH-1,3: cTpoeHHWE, BaKHEHIIME XWMHUYECKHE CBOWCTBA (peaxius
' nonumepusaiun). [lonmyuyeHne CHHTETHYECKOTO KayuyKa U Pe3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOCHHSI, TOMOJIOTHUECKHA Psii. AIIETUIIEH — MPOCTEUIIHIA MTPeICTaBUTENb aTKUHOB:
2.4 COCTaB, CTpoeHHe, (pu3MUeckre W XUMUYECKHE CBOMCTBA (peakIMy TUAPUPOBAHUS, TaJOTSHUPOBAHUS, THUApATAIUH,
TOpPEHUs), MOJIyYEHUE U IPUMEHEHHE
2.5 Apenbl. benson: coctaB, cTpoeHue, Gu3NYecKue U XUMUYECKHE CBOMCTBA (PEeaKIMK raJoreHUpPOBAHMSI U HUTPOBAHUSA),




MMoJIydeHue M MPUMCHCHHUC. TOJ'IYOJ'II COoCTaB, CTpPOCHUC, (1)I/I3I/I‘-ICCKI/IC U XHMHYECKHE CBOMCTBa (peaKI_[I/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/ISI), MOJIY4YCHHUEC W IPUMCHCHUC. TokCUYHOCTH ApPCHOB. I'enetnueckas CBSA3b MCKIAY
YTJICBOAOPOAAMH, ITPUHAIJICIKAINNMHU K PA3JIMYHBIM KJIACCaM

2.6

[IpupoaHble HCTOYHUKH YTIIeBOIOponOB. [IpupoaHslii Ta3 u nomytHble HeTsHBIE Ta3bl. HedTh u e€ mpoucxoxaeHmue.
Crioco0b1  mepepaboTK He(TH: TEpPEeroHKa, KPEeKUHT (TEPMHUUYECKUH, KaTaIUTHYECKWH), muponu3. I[IpoayKTer
nepepaboTKu HEPTH, NX NPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMEeHHBIN yroib U IPOIYKTHI €0 nepepaboTKu

Kucnopoacoaepxaiiye opraHMueCKue COeJUHEHUS

3.1

[IpenenbHble 0THOATOMHBIE CIIUPTHL. MeTaHON M 3TAaHOJ: CTpOeHHe, (PU3NYecKre U XMMUYECKHE CBOMCTBA (peakiuu ¢
aKTUBHBIMM METaJUIaMM, TaJIOr€HOBOAOPOAAMH, TOPEHHUE), NpUMEHEHHE. BogoponHblE CBS3M MEXAY MOJIEKYJIaMH
cnupToB. JlelicTBUE MeTaHOJa U 3TaHOJIAa HA OPraHu3M 4esloBeKa. MHOroaToMHbIE CIIMPTHL. DTUJIEHTIIMKOJIb U TIINLEPUH!
CTpoeHHue, (pU3NYecKre U XMMUYECKHE CBOWCTBA (B3aUMOJCHCTBHE CO LIETIOYHBIMU METAJIAMU, KAUECTBEHHAs! pPeaKIusl
Ha MHOTOATOMHBIE cIUpThI). JleficTBHE HAa OpraHu3M uesnoBeka. [IpuMeHeHne rMnepuHa U STUIEHTJIMKOJIS

3.2

deHo: CTPOCHUC MOJICKYIJIbI, (1)I/I3I/I‘-ICCKI/IG 1 XUMHYECKHEe CBOCTBAa. TOKCMYHOCTD (I)CHOJ'Ia. HpI/IMeHCHI/IC (I)CHOJ'Ia

3.3

AIIBI[@FI/II[BI N KCETOHBI. (DOpMaJ'IbI[eI‘I/II[, aneTaJlpACrua: CTPOCHUC, (bl/ISI/ILIeCKI/Ie N XHMHWYECKHE CBOMCTBA (peaKI_II/II/I
OKHCJICHHSA U BOCCTAaHOBJICHUA, KAUECTBCHHBIC peaKHI/II/I), IMMOJIY4YCHHE U IIPUMCHCHUC

3.4

OnHOOCHOBHBIE TpeaeNbHbIe KapOOHOBBIE KUCIOTH. MypaBbUHas M YKCYCHasl KHCIOTBI: CTpPOCHHE, (pU3MUECKUE U
XMMHUYECKHE CBOICTBa (CBOMCTBa, oOIIMe Ui Kiacca KUCIOT, peakius STepU(HUKaINN), MOJNydYeHHEe W HMpPUMEHEHHE.
CreapuHOBass M OJIEMHOBAasi KUCJIOTHI KaK IPEJICTABUTEIM BBICIIMX KapOOHOBBIX KHCIOT. MbUIa KaK COJU BBICIINX
KapOOHOBBIX KHCIIOT, MX MOIOIIIEE ACHCTBHE

3.5

Crnoxuble 3¢upbl Kak MpPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['maponn3 ciaoxHbiX 3¢upos. Xupbl. ['maponaus >xupos.
[Ipumenenune xupoB. buosornueckas posp KUPOB

3.6

VYrneBoabl: cocTaB, KiaccuuKamus yrieBoJoB (MOHO-, AU- U Monucaxapusl). [ roko3a — IpoCcTeHnii MOHOCAXapH/I;:
0COOEHHOCTH CTPOCHUSI MOJIEKYIIbI, (PU3UUECKUE M XMMHUYECKHE CBOMCTBa (B3ammojeicteue ¢ ruapokcumaom meau(ll),
OKHCJICHHE aMMHUAYHBIM pacTBOpOM okcujia cepedpa(l), BocctaHOBIEHUE, OPOKEHHE TIIFOKO3bI), HAX0XKIEHUE B IPUPO/IE,
npUMeHeHue, Ouosoruueckas ponb. Porocunres. Ppykro3a Kak H30Mep IIIOKO3bl. Kpaxman W 1emmono3a Kak
npupoJiHbIe monuMepsl. CTpoeHHe Kpaxmalia U HeJuTion03bl. OH3ndeckiue 1 XUMUYECKUE CBOMCTBA kpaxmaia (THIPOIN3,




KaueCTBEHHAs pEaKLHs C HOJIOM)
4 AzoTcoaepikalie OpraHn4ecKue CoeqMHEHUs
41 AMMHOKHUCIIOTBI KaK aM(OTepHbIE OpraHudeckre coeuHeHus. OU3nuecKkue 1 XMMUUYECKUEe CBOMCTBA aMUHOKHCIIOT (Ha
' npumepe raunyHa). buonorndyeckoe 3HaueHHe aMUHOKUCIOT. [lentuab
4 benku kak mpupoaHbIEe BBICOKOMOJIEKYNISpHBbIE coeluHeHMs. [lepBUuHas, BTOpHYHAS U TPETUYHAS CTPYKTypa OEJKOB.
' XUMHUYECKUE CBOMCTBA OEJIKOB: TMIPOJIN3, NeHATYpalHs, KAUeCTBEHHbIC pEaKIMK Ha OEIKH
3) BricOKOMONEKYIISIpHBIE COEAUHEHUS
OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCAWHEHHN: MOHOMED, IOJIMMED, CTPYKTYPHOE 3BEHO, CTEIEHb
5.1 NOJIMMEPHU3ALUH, CPeHss MOJIEKyJsApHas macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCIMHEHUN —
NOJIMMEPHU3aLUs ¥ IIOJIMKOHICHC AL
59 DKclepyMEHTaIbHbIE METOJbl M3Y4YEHHs BEIIECTB M UX NpPEBpallleHUH: O3HAKOMIJIEHHE ¢ 00pa3laMu MPHUPOIHBIX U
' VICKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC, KaydyKoB. [lojlydeHrne CHHTETUUECKOTO KaydyKa U pE3HHbI
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 TeopeTuueckre OCHOBbI XUMHUH
XuMHUECKUH 31eMeHT. AToM. Sapo aroma, U30TOMBL. DJIEKTPOHHAs 000JI0YKa. DHEpreTHYecKre ypoBHHU, MOTYypPOBHHU.
11 ATomHbIe opOuTany, S-, p-, d-snemenTs. OCOOCHHOCTH paclpeeNieHUs SJICKTPOHOB 10 OPOUTAJISIM B aTOMax 3JIEMEHTOB
MIEPBBIX YETHIPEX MEPUOJIOB. DICKTPOHHAS KOH(UTYpAIHsl aTOMOB
[lepuoanueckuii 3akoH u [lepuoanueckast cuctema xumuueckux anemeHtoB .M. MenneneeBa. CBsi3b NEPUOANUYECKOTO
12 3akoHa M Ilepumonnueckol CUCTEMBI XUMHYECKHX d3ieMeHTOB J[.M. MeHneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
l aTOMOB. 3aKOHOM€pHOCTI/I W3MEHEHHUSI CBOMCTB XWMHYECKHUX DJIEMEHTOB H o6pasyeme HMHU TIPOCTBIX U CJIOXHBIX
BCIICCTB IO I'pynIiiaM U rnepruoaam. 3HaueHue NEPUOANYCCKOro 3aKOHA B Pa3BUTHHU HAYKHU




CTpOeHI/IC BellleCTBAa. XUMHUUYECKasl CBiI3b. BHUIBI XMMHYECKOM CBS3U (KOBaJ'ICHTHaSI HCTIOJIAApHAA W MOJIApHas, MOHHAasd,

1.3 MeTajuindeckas). MoHbI: KaTHOHBI M aHMOHBI. MeXaHU3MbI 00pa30BaHUs KOBAJIEHTHOM XUMHUYECKON CBA3HM (OOMEHHBIN U
JIOHOPHO-aKIENTOpHbIN). BogoponHas cBs3b
1.4 BanentHoCcTh. DnekTpooTpULIATENbHOCTh. CTENEHb OKUCIICHUS
BemecTBa MOJEKYISIPHOrO M HEMOJEKYISPHOIO CTPOCHHMs. 3aKOH IIOCTOSHCTBA COCTaBa BEHIECTBA. [HIIBI
1.5 KPUCTAJUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBAa BEIIECTB OT THIA KpUCTauiMueckor pemérku. [lonarue o
JUCHEPCHBIX cucTeMax. McTHHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBasi 10JIs BEIECTBA B paCTBOPE
1.6 Knaccudukanus Heoprannueckux coequHenunii. HoMmeHkiaTypa HeOpraHndeckux BEIEeCTB
17 Xumunyeckas peakuus. Knaccuukanuss XMMHUYECKUX pEaKIMi B HEOPraHWYECKOW W OpraHUYeCKOW XUMHH. 3aKOH
' COXpaHEHMsI MAaCChl BEIIECTB, 3aKOH COXPAHEHUs U NMPEBPAILIEHUS] SHEPTHH TPH XUMUUECKUX PEAKIUSIX
1.8 CKOpOCTb peakiuu, e€ 3aBUCUMOCTh OT pa3INyHbIX (JaKTOPOB
19 OOpaTtumMble peakuuu. XuUMHUYeCKoe paBHoBecue. DakTOpbl, BIMSIOMIME HA COCTOSHUE XMMHUYECKOTO pPaBHOBECHS.
' [Tpunun Jle Hlatense
110 OnektponuTrdeckas auccoruanus. CuiabHbIe W cialObie AneKTpoiuThl. Cpela BOJHBIX PAcTBOPOB BEHIECTB: KHUCTAs,
' HeWTpanpHasl, neaoyHas. Peakiiy HoHHOro oOMeHa
1.11 OKHCIIUTENEHO-BOCCTAHOBUTENIBHBIC PEAKIIUU
2 Heoprannueckas xumust
Hemeramnsl. Ilonoxxenne HemeramioB B llepuogmdeckod cucreMe XxuMmuueckux dsieMeHToB J[M. Menneneesa u
2.1 0COOEHHOCTH CTPOEHMS aTOMOB. PU3NYECKUE CBOWCTBA HEMETAIIIIOB. AJIJIOTPONHS HEMETAJIOB (Ha IpUMeEpe KUCIOPOIa,
cepsl, pochopa u yriepona)
XUMHUYECKHE CBOMCTBA BaXHEWIIMX HEMETaJIOB (TaJOreHOB, cepbl, a30Ta, (ocdopa, yriepoja U KPEeMHHSA) M HUX
2.2 COCMHEHUN (OKCHJOB, KHUCIOPOJICOACPKAIMX KHUCIOT, BOJOPOIHBIX coequHeHuil). IlpumeHeHne BakHEMIIMX
HEMETAJIJIOB U UX COCIMHEHUN
53 Mertasmibl. [lonoxxenune metansos B [leproanueckoii cucteme xumuyeckux nemeHToB .M. MenzaeneeBa. OcobeHHocTH

CTPOCHHS DJIEKTPOHHBIX 00004eK aromMoB MeTauioB. OOmmme ¢usnueckue cBoiicTBa MeTayioB. CIUIaBbl METaJUIOB.




3JICKTpOXHMH‘{eCKHf/'I pAx HaHp}I)KCHI/II\/'I METAJIJIOB

XUMHUYECKUE CBOMCTBA BAXKHEWIIIMX METAIOB (HATPHM, Kaluil, KalablMi, MarHuii, aJlOMHUHHUHI, [IMHK, XpOM, KEJe30,

2.4 .
MeZlb) U uX coenrHeHui. O0uue crnocoObl nosyueHus: MetaysioB. [IpuMeHeHre MeTaioB B ObITY U TEXHUKE
2.5 I'enetnueckas cBA3b HEOPraHUYECKHUX BEIIECTB, IPUHAIEKALINX K Pa3IMUHbIM KjlaccaM
3 XUMUS ¥ )KU3HD
31 Ponp xumuu B o0OecrnieueHUM SKOJOTMYECKOM, SHEPreTUYECKOW U MHUIIEBOM 0€30IacHOCTH, Pa3BUTHUU MEIULMHBI.
' [loHsiTHe 0 Hay4YHBIX METOJ1aX MO3HAHUS BEIIECTB M XUMUYECKUX PeaKIuil
IIpencraBnenus 06 oOMMX HAayYHBIX MPUHLUIAX MPOMBIIUIEHHOTO MOJYyYeHHs BaKHEHIIMX BELIECTB. YeloBeK B MHUpe
3.2 BEUICCTB U MAaTEPHUANIOB. BAXKHECHIINE CTPOUTEIBHBIE MAaTEpHAIbl, KOHCTPYKLMOHHBIE MaTEpUajbl, KPAaCKH, CTEKIIO,
KE€paMHUKa, MaTepHabl s JEKTPOHUKH, HAHOMATEpHaJIbl, OpPraHMYECKUE U MUHEPAIIbHBIE YA00pEHMSI
33 XuMmHsi M 370pOBbE UEJIOBEKa: IpaBWJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENaparoB, IpaBuia O0e3011acHOrO

HCITOJIb30BAHUS MIPLCIIAPATOB OBITOBOM XUMHH B MMOBCEHEBHOM XKH3HU




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUTEJIA

HUP®POBbBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU
HUHTEPHET



