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10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnyeckue OCHOBbI OPraHUYeCKOl XUMHHU

IIpeamer oOpraHMYeckod XUMHUHU: €€ BO3HUKHOBEHME, DAa3BUTHE U  3HAYCHUE
B II0JlyYE€HUHU HOBBIX BELIECTB U MaTEpHUaOB. Teopus CTPOCHHs OpPraHMYECKUX COCOUHEHUN A.
M. BytnepoBa, €€ ocHOBHbIE NoJOXeHHA. CTpyKTypHBIE (OPMYJIBI OPraHUYECKUX BEIIECTB.
I'omosorus, n3oMepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COCOUHEHMSIX — OJHMHApPHBIE U
KpaTHBIE CBSI3HU.

[TpencraBienue o kiaccuUKaluy OpraHMuecKux BemniecTs. HoMeHknatypa opraHuuecKux
COEIMHEHUIN (cucTemMaruyeckas) M TPUBHAIbHBIE Ha3BaHMUS BaXKHEHIIMX NpeACTaBUTENCH
KJIACCOB OPraHU4ECKHUX BEUIECTB.

OKCIEpUMEHTAJIbHbIE METOJIbl M3YUYEHUS BEIIECTB U MX NPEBPAIICHUN: 03HAKOMIIEHHE C
o0pa3laMu OpraHMYeCKUX BEIECTB U MaTepuajaMHd Ha UX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpraHMYECKUX BELIECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IPU HarpeBaHUHM (IUIaBJIeHUE, OOyTIMBAHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTMYECKUH pAx. MeTraH m 3TaH — mnpocTeiimune
IPEJCTAaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuMy 3aMelIeHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, OTYUECHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psiA. DTUIEH U IPONWIEH — IpocTeiiune
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakuuu TUIAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIyYeHUE U IPUMEHEHUE.

Ankanuensl: Oyrtaguen-1,3 u merunOyraguen-1,3: cTpoeHHe, BaKHEHIIME XUMHUYECKHE
cBoiicTBa (peakus noaumepusanun). IloayueHne CHHTETHYECKOTO KayuyKa U PE3HHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHs, TOMOJIOTMYECKUH psa. ALETHIeH —
POCTEHIINN NPECTaBUTENb aJKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuu ruJIpUupOBaHus, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJyUYSHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (U3MYECKHE W XUMUYECKHE CBOMCTBa (peakuuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyueHHE M TNpuUMeHeHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUMpo8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPHUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble HCTOYHUKH YIIIeBOAOpOooB. [IpupoaHblil ra3 u nmomyTHele HE(TAHBIE Ta3bl.
Hedte u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTamUTHYeCKHit), muponus. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib M MPOIYKThI €70 epepadoTKH.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHUS BEIIECTB U MX NPEBPAIICHUN: 03HAKOMIIEHHE C
oOpa3lamu 1acTMacc, KaydyKoB U pe3uHbl, koyuiekiuun «Hedte» u «Yronp», MogenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, NPOBEJIECHHE IPAKTHUYECKOW pPaOOTHI:
MOJTy4YEHHUE 3TUJIEHA U N3YYEHHE €ro CBOMCTB.

PacuérHble 3a1a4u.

Bbruncnenuss mo ypaBHEHMIO XMMHUYECKOM peakuuu (Macchl, o0OBEMaA, KOJIMYeCTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIIH).




Kuciiopoacoaep:kamue opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CINUPTHL. MeETaHOJI M 3TAaHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOICTBA (pPEakUMU C aKTUBHBIMU METAJUIaMH, TaJor€HOBOJOPOJAMHU, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3U MEXAy MOJIEKYJIaMHU CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YeJloBeKa.

MHOroaToMHbBIE CHOUPTHL. DTWICHTJIMKONIb W TIUIEPUH: CTpOeHHUe, (u3nueckue W
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO MIETOYHBIMU METaJlJIaM1, KaueCTBEHHAsl peakiys Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpuMeHeHue raunepuHa U
STHJICHTJIUKOJISL.

@DeHOoI: CTPOCHHE MOJICKYJIbI, (PU3MUECKHE M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpnerunsl U kemownvl. DopManbaerui, aneTadbACTHI CTPOCHUE, (QHU3UYECKUE H
XMMHUYECKHE CBOMCTBa (peakluu OKMCIEHHS W BOCCTAaHOBJICHHUS, KAa4€CTBEHHbBIC PpEaKIUH),
NOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE NpefieibHbIE KapOOHOBBIE KUCIOTHl. MypaBbHHAsA M YKCYCHasl KUCIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PeaKIus
TepupUKalM), MOoITydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MbIJla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
uX Molollee JeicTBue.

Crnoxnble 3¢UpPbl KaK TPOU3BOIHBIE KApOOHOBBIX KUCIOT. [ MAPOIU3 CIOXKHBIX A(PHPOB.
Kupsl. 'maponus xupos. Ilpumenenue xupoB. bruonornyeckas posib KHUpPOB.

VYrneBoasl: cocTaB, Kiaccu(UKaIus yriieBoI0B (MOHO-, TU- U moymcaxapusl). [moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaom meau(ll), oxuciaeHne aMMHAuyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBICHHE, OpOKEHUE TIIOKO3bI), HAaXOXKJICHHE B IPUPOJE,
npuMeHeHue, onosorunueckas poib. orocunTes. @pyKTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnoso3a Kak npupojHble noaumepsl. CTpoeHHe Kpaxmala U LEeJUTH0I03bI.
du3nyuecKkre 1 XMMUYECKHE CBOWCTBA KpaxMaia (THIPOJIN3, KaYeCTBEHHAS PEAKIIHSI C HOJIOM).

OKcliepUMEHTAJIbHbIE METO/bl M3YYEHMs] BEIECTB M WX IPEBpAIllEHUM: MpOBEAEHUE,
HaOJIOZICHWE W ONHCaHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KadeCTBEHHBIE
peaKkIMyU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcugaoM Mmenu(Il)), MHOroaroMHbIX
cnupToB (B3aumopeiictBue ruuepuHa c ruapokcugoMm menu(ll)), anpaerunoB (okucienue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u rugpokcunom wmemu(Il), B3zaumoneiictBue
Kpaxmajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWCTBAa pPacTBOpa YKCYCHOMU
KHCJIOTHI.

PacuérHeble 3aaum.

Bbluuciienuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Maccbl, 00b&Ma, KOJIMYEeCTBa
HCXOJHOIO BEIIECTBAa WM NPOAYKTAa pPEaKlIMHU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO U3 UCXOJIHBIX BEUIECTB WM MPOJYKTOB PEAKILINN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(pOTepHbIe OpraHndeckue coeAuHeHus. Pu3nveckrue 1 XUMUYECKHe
CBOICTBa aMUHOKHUCIOT (Ha MpuMepe MHIHMHA). buojormdeckoe 3HaueHHE AMMHOKHCIIOT.
Ilentuasbl.

benkm kak TPUpPOIHBIE BBICOKOMOJIEKYIISIPHBIE coenuHeHHs. [lepBUYHAas, BTOpHYHAs U
TPEeTUYHas CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJKOB: THIPOJIN3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJTKHU.

OKcliepUMEeHTaIbHbIE METOJbl M3YUYCHMs BEIIECTB W MX IPEBpAIleHUi: HaOI0JeHHE U
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OETKOB IpH HArpeBaHWHW, IIBETHBIC
peaxiuu OeIKOoB.




BbicokoMoIeKy I pHBIEC COCUHEHHA

OcHOBHBIE MOHATUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHWI: MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3ALUHU, CPEOHAS MOJIEKyJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALS U ITOJIMKOHCHCALINS.

OKCIEpUMEHTAJILHBIE METO/bI M3YYEHUsS BEILNECTB U WX NPEBPAILCHUN: O3HAKOMIICHHE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexInpeaMETHBIX CBSI3€H IpU M3yYeHUM opraHumdeckoid xumuu B 10 kiacce
OCYILECTBIIICTCSI Y€pe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUM, ABJISIOLUIMXCSA CUCTEMHBIMU JIJIS1 OTJEJIBbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO1e ecTeCTBEHHO-HAayuyHbIE MOHATHUA: SBJICHHE, HAay4HbI (akT, Tunore3a, 3aKoH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICIUPOBAHUE.

®usnka: mMatepusi, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, JHEPIE€TUUECKUIN YPOBEHD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUECKUe BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

Bbuonorus: kierka, opraHusM, O6uocdepa, oOMEH BELIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, yTrIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepasbl, FOpHbIE TOPO/Ibl, TOJE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHousorust: NUIIeBble MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHMSI, MOIOIIUE CPE/CTBA,
JIEKapCTBEHHBIE M KOCMETHUUYECKUE ITPENapaThl, MaTEPUasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckre OCHOBBI XMMHHU

XuMHUecKuil ameMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs 000J0YKa.
DHepreTUyYecKre ypOBHH, MOAYPOBHH. ATOMHBIE OpOUTay, s-, P-, d- amemeHTb. OCOOCHHOCTH
pacripesie/ieHus] JIEKTPOHOB MO OpOUTANIAM B aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(QUTypalus aToMOB.

Ilepuonnueckuin 3akoH u Ilepuommueckas cucremMa XHMHYECKUX JJ1eMEHTOB /[l
U. MenpneneeBa. Csi3p mnepuoguveckoro 3akoHa U Ileproguueckoil CHUCTEMBI XMUMHYECKHUX
anemeHToB JI. 1. MeHzneneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
10 TpyIIaM ¥ nepuojam. 3HaueHHEe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAyKU.

Crpoenue BemecTBa. XHMMHUYECKas CBs3b. Buabpl Xumudeckod CBsI3U (KOBaJIeHTHAast
HEMoJIsIpHasl U TOJIsIpHAas, MOHHAsA, MeTaJuiMuyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DneKTpoOTpULATENBHOCTh. CTENEHb OKUCIIEHNs. IOHBI: KAaTHOHBI U aHUOHBI.

BemrectBa MONEKYJISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

ITonsiTue 0 qucnepcHbIX cucTemax. VICTUHHBIE U KOJUIOMIHBIE pacTBOpBL. MaccoBas 1o
BEILIECTBA B PaCTBOPE.

Knaccugukanuss Heopranumdeckux coeauHeHuil. HomeHkmaTtypa  HeOpraHMYECKUX
BEIIECTB. ['€eHeTnueckas CBsSI3b HEOPraHWYECKHWX BEIIECTB, NPUHAMICKANIMX K PA3THYHBIM
KJIacCaM.

Xumnyeckass peakuus. Kiaccupukanuss XUMHUYECKUX peakuil B HEOPraHWYECKOW U
OpPraHMYECKON XMMHUHU. 3aKOH COXPAHEHUS MacChl BEIECTB, 3aKOH COXPAaHEHUsS M NPEBPALLEHUS
SHEPrUH NMPU XUMUYECKUX PEAKIUIX.



CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3MuHbIX (akTopoB. OOpaTHMBIE pPEaKIIUH.
Xumuueckoe paBHOBecue. DakTOpbl, BIMSIOMIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [latensbe.

DnekrponauTrueckas gucconuaius. CunbHbie U cnabbie 37eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCJIAsl, HEUTpaIbHasl, IET0YHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

OKCIEPUMEHTAJIbHBIE METOAbl M3YYCHHMS BEIIECTB M WX MNPEBPAIICHUN: AEMOHCTpaIUs
tabnui «llepuoanueckass cuctema xumudeckux siaemeHToB . U. MenneneeBa», u3ydeHue
MoaeeH KPUCTAJUTMYECKHUX PELETOK, HaOJII0IeHHE
Y OMHCaHWE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHHUE MEPOKCHIa BOAOPOIA B
NPUCYTCTBUU  KaTajlu3aTopa, OMNPEACIICHUE Cpellbl PacTBOPOB BEIIECTB C IOMOIUIBIO
YHUBEPCATBHOTO MHIWKATOPA, PEAKIIM MOHHOTO OOMEHA), MPOBEICHNE MPAKTHIECKOH paboThI
«BnusiHUE paznTuYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIUM.

PacuérHrie 3amaumn.

Pacuétbl Mo ypaBHEHHUSIM XUMHUYECKUX PEAKIMA, B TOM YUCJIE TEPMOXUMUUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATUSA «MACCOBAs JI0JISl BEILIECTBAY.

Heopranuueckass xumusi

Hewmerannsl. [Tonoxenne HemeraminoB B [leproandeckoi cucteMe XMuMUYECKUX AJIEMEHTOB
. U. MenneneeBa u OCOOCHHOCTH CTPOCHHMsS aToMoOB. (DHU3WYECKHE CBOHCTBA HEMETAJLIOB.
AJToTponusl HEMETaUIOB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

XHWMHYECKHUE CBONCTBA BAXKHEHWINIMX HEMETa/UIOB (TaJIOTEHOB, cephl, a3ora, (ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOACOAEPKALTUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCIUHEHUM.

Metannel. [lonoxenune MetamnoB B [leppoanyeckon cCUCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MenpneneeBa. OCOOCHHOCTH CTPOEHHUS JJIEKTPOHHBIX 0000YeK aTOMOB MeTauioB. OOiiue
¢duszndeckue cpoiicTtBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psijl HaNPSKECHUN
METaJLIOB.

XHWMHYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATpWM, KaJlMi, KaJbllUl, MarHwi,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

O6mue criocoOb! Moay4YeHus: MeTaluioB. [IpuMeHeHre MeTamioB B ObITY U TEXHHKE.

OKCIIEpUMEHTATbHBIC METOJbl M3YYCHHUS BEIIECTB W WX MPEBPAIICHUN: HU3yYCHHUE
KoJeKuuu «MeTamapl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/7a4, HaOJIOJIEHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeHiCTBME TUAPOKCHIA ATIOMUHUS C PACTBOpPAMH KHUCIOT M IIENOYel, KaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacu€THble 3a0a4n.

Pacuérer maccel BemiecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 YUYacCTBYIOIIMX B PEaKIMHU BEUIECTB, pacuérhl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, ECITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XHuMHUS U KU3Hb

Ponps xumun B oOecrieueHUN IKOJIOTHYECKOM, SHEPTETUUECKONW U MUIIEBOM O€30MaCHOCTH,
pa3BUTUM MeaulMHbL. [IoHSATHE O HaydHBIX METOJaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKkui.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIUINAX TMPOMBIIUIEHHOTO TOTYYEHUS
Ba)KHEHUIITNX BEIIIECTB.

YenoBek B MHUpPE BELIECTB W MaTEpPUAJIOB: BAXKHEHIIME CTPOUTEIBbHBIE MaTEpHUalbl,
KOHCTPYKIMOHHBIE MaTe€pHuaibl, KPacKH, CTEKJIO, KE€paMHKa, MaTepHaJIbl IJI SJICKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEPATIbHBIC yI0OpEHUSI.

XuMHUS W 3J0pOBbE YEJIOBEKA: IMpaBUjIa HMCIIOJIb30BaHUS JICKAPCTBEHHBIX IPENAPATOB,
IpaBuIIa 0e30IacHoro HCIIOJIb30BaHUSI [pernaparoB OBITOBOM XUMUH
B ITIOBCETHEBHOM KU3HH.




MeXnpeaMeTHBIE CBS3H.

Peanuzanus MEXIpeaIMETHBIX CBs3€ NMPU M3YYEHHUU OOIIEH M HEOPraHWYeCKOH XUMHM B
11 xyacce OoCyIIECTBIISIETCS Yepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX HMOHATHI,
TaK YU MOHATHUM, SBJISIOIUXCS CUCTEMHBIMU Ul OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO0111e ecTecTBEeHHO-HAYYHbIEC MOHATHUS: HAYYHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIN3,
CHHTE3, Kiaccuukauus, NEepUOJUYHOCTb, HAONIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEPEHHUE, SABJICHUE.

®usnka: marepus, dHEPIHs, Macca, aToOM, IEKTPOH, NPOTOH, HEHTPOH, MOH, M30TOIl,
paZlOaKTUBHOCTb, MOJIEKYJIA, SHEPI€TUYECKUI YPOBEHb, BELIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (GU3NUYECKHUE BEJIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

Buonorusi: kierka, opraHusM, sKocHUCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OpPraHU3Me.

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHosOrNs: XuMU4eCKasi NPOMBIIUIEHHOCTb, METAJLITypPIHsl, IPOU3BOJICTBO CTPOUTEIBHBIX

MaTcpHraioB, CEIbCKOXO3HCTBEHHOE IMponu3BOACTBO, nuuicBas MMPOMBIIIJICHHOCTD,
@apMaHeBTHqGCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMCTHYCCKUX npceriapaTtos,
IMPONU3BOACTBO KOHCTPYKIIMOHHBIX MaTcepuruaioB, OJICKTPOHHAsA MMPOMBIINIJICHHOCTD,

HAaHOTCXHOJOI'NH.



2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O IIPEIMETA
«XHUMMUSA» HA BA3OBOM YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yibTaTaM OCBOCHHUS OOYYaIOLUIMMHCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JINYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO0/.

B cooTBeTcTBUM C CHCTEMHO-IEATENBHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJabTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE CcpelHero ooOmiero ooOpa3oBaHUs
BBIJICJIEHBI CIIEAYIOLINE COCTaBIIAIOLIUE:

0CO3HaHHE OOYYaroIMMHCS POCCUMCKON TIpa){IaHCKOW HIAEHTHYHOCTH — TFOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIILHOCTU U CaMOOIIPEIEIICHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

IeJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUI JMYHOCTH HA OCHOBE KJIFOUEBBIX
LIEHHOCTEN M UCTOPUUYECKUX TpaauLUii 0a30BOM HAYKHU XUMUHY;

TFOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATbCSI B CBOEH JAESITEIBLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, IPUCYIIUMHU LEJIOCTHOM CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME MPABOCO3HAHMS HKOJOTHMUECKOW KyJbTYphl M CHOCOOHOCTH CTaBUTh LENU U
CTPOUTbH >KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pPE3YyJIBTAaTBl OCBOCHMSI NpeaMmeTa «XHMHsD» [TOCTUTalOTCA B EIMHCTBE
y4eOHOM M  BOCHUTATENBbHOM JI€ATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHM ILICHHOCTSIMM UM HJCalaMUd  POCCUICKOTO
IpaXXJIAaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TNPAaBWIAMH MOBEICHHS,
CHOCOOCTBYIOLIMMHU MPOLIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOTO CTAHOBJIEHUS
JMYHOCTH 00YYarOIINXCSI.

JIMuHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XHUMHUS» OTPakaroT c(HOPMUPOBAHHOCTD
OMbITa IIO3HABATEIbHOM M TPAKTHMUECKOH JAESITENbHOCTH OO0YyYarolMXcsi M0 pealu3aluu
INPUHATHIX B 00IIECTBE IIEGHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:KIaHCKOro BOCIMTAHMSA:

0CO3HaHMsI 00YYarOIMMUCS CBOUX KOHCTUTYLIMOHHBIX IpaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U NMPaBOMOPSAKY;

IIPEJCTaBICHUS. O COLMAJIbHBIX HOPMAax M NPAaBWJIAX MEXKJIMYHOCTHBIX OTHOLICHUM B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEILHOCTH MPU CO3/IaHUH yUEOHBIX NMPOEKTOB,
pelIeHnH y4eOHBIX U IT03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M NIPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTHUKY U apryMEHThI APYTHX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB yUEOHOMU AESITEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPHUYECKOMY M HAyYHOMY HAcCJIEUI0 OTEUECTBEHHOM
XUMUHY;

yBaXEHMsI K TPOIECCY TBOpYECTBa B OOJACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHs] HAyKH €CTh Pe3yJbTaT JJIMTENbHBIX HaOIr0JeHUi,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPpyZa YYEHBIX U IPAKTHKOB;

MHTEpECa M I[I03HABATEIbHBIX MOTHBOB B IIOJIyYEHHH M IOCIEAYIOIEM aHalU3e
MH(pOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMHUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH  OIICHMBAaTh CHUTyallid, CBS3aHHbIE C XUMHUYECKUMHU  SBIICHUSIMH,
U TMPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IOBEAEHHUE M IOCTYNKM CBOMX TOBApHILEH C MMO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) hopMHPOBaHUS KYJIbTYPbI 310POBbSI:

MOHMMAaHUS IIEHHOCTeH 370poBOro M Oe30macHoro obpasza >KW3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBBIO;

coOnrofeHusi mpaBui Oe30macHOro oOpalieHHus ¢ BellecTBaMH B OBITY, MOBCEIHEBHOM
YKU3HU U B TPYAOBOM J1€ATENbHOCTH;

MOHMMAHUSA LIEHHOCTH TMPaBWJI HHIMBUIYATbHOTO M KOJUJIEKTUBHOrO 0€30MacHOro
IIOBEJCHUS B CUTyalUsX, YTPOXKAIOIIUX 30POBbIO U JKU3HU JIIOJCH;

OCO3HAHHUS TOCJIEICTBUN W HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEeOJCHHS aJKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIMTAHUS:

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEOBATEIbCKONW JIESTEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTHE B PEIICHUHM NPAKTUYECKHUX 3a4a4 COLUAIbHOU
HAIPAaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOQeccHuil pa3iIuvHOro pona, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUU 110 XUMUH;

YBaXXEHUS K TPYAY, JHOJAM TPyJa U pe3yJIbTaTaM TPYI0BOM ACATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHJIMBUIYaTbHOW TPAaeKTOPHUH 00pa3oBaHUS,
Oymymei mpodeccuu U peanu3anui COOCTBEHHBIX KU3HEHHBIX TUTAHOB C YUETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEeH 00IIecTBa;

6) 9K0JIOrH4€eCKOr0 BOCITUTAHUS

9KOJIOTHYECKH 1€IeCO00Pa3HOr0 OTHOUICHHS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHUMAaHHUA TJI00ANBHOTO XapakTepa AKOJIOTHMYECKUX MPOoOJieM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATBHOM CPEIbI;

0CO3HaHMsI HEOOXOAUMOCTH HMCIIOJIb30BaHMSI JOCTHIKEHUM XMMUU JIJIs1 peIlieHUs] BOIIPOCOB
PalMOHAIBHOTO IIPUPOIOIIOIB30BAHNS;

AKTUBHOI'O HENPUATUS NECHUCTBUMN, NMPUHOCSIINX BpeZ OKPYKAIOLIEH NPUPOIHON Cpene,
YMEHHSI TPOTHO3UPOBATh HEOIArONpUSATHBIE SKOJIOTMUYECKHE MOCIEACTBUS MPEIIPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIM4YUsl Pa3BUTOrO HSKOJOTUYECKOTO MBIIIIEHUS, 3KOJOTUYECKOW KYJIbTYPBI, OINbBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
HIPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTHUKH;

MOHUMAaHUsA CHeNUGUKA XUMHUU KaK HayKd, OCO3HaHHs €€ poinu B (HOPMHUPOBAHHUH
paloHaIbHOIO HAYYHOTO MBILIUIEHHUS, CO3/IJaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpy:KarolleM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWM IPUPOIHBIX 3aKOHOMEPHOCTEH M
pelieHnu TpobiieM COXpaHEeHUs IPUPOJTHOIO PABHOBECHS;

yOexIEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHH JUIsI COBPEMEHHOW LMBWIM3AalUU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XKHOM pOJIM B CO3/IaHWM HOBOM 0aszbl MaTepuaibHOU
KYJbTYpPBI, PEUICHUH TI00ATBHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHSL YEIIOBEUECTBA — CHIPHEBOI,
HHEPreTHYECKOl, NHUIIEBOH M DKOJOTMYecKol Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
00eCreyeHn! YCIOBHUH YCIIEIIHOTO TPyia U 3KOJOTMYECKH KOM(POPTHOM JKU3HU KaXKJOr0 4YieHa
00111eCTBa;



€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHHUMAaHHUS CYIIHOCTH METOJOB ITO3HAHWSI,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIydaeMble 3HAHUS IS
aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOMIETO0 MHUpa M MPOMCXOIIIINX B HEM W3MEHEHHIA,
YMEHHS JIeJIaTh 000CHOBAaHHBIC 3aKIIFOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX
C LIEJIbIO MOJIYYEHUS JIOCTOBEPHBIX BBHIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XUMUYECKHIE 3HAHUS JIJISl PEIICHUS TPOOIeM
B PCAIBbHBIX )KU3HEHHBIX CUTYAIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENILCKOM eI TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30oBaHUIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJYYCHHIO HOBBIX 3HAHUM TIO XHUMHH B COOTBETCTBHUM C JKU3HCHHBIMU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOGHHOCTSAM Tpyda B pa3muuHbiXx cdepax mpodeccnoHaTbHOM
NeSITETTHHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpenmMeTHbie pe3ysbTaThl OCBOCHHS yUeOHOro mpenmera «XHMHS» Ha YPOBHE
cpeaHero o0miero 0opa3oBaHus BKIIFOYAIOT:

3HAYUMbIC JJIsI (OPMUPOBAHUS MHUPOBO33PEHHUS OOYYAIOMIMXCS MEXIUCIUTUTHHAPHbIC
(MexXnpeaMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIIME [[EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crierduKy METOI0B MO3HAHHMS, UCTIOIb3yEMbIX B €CTECTBCHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEpTrusi, SABJICHUC, IIPOHECC, CUCTEMA, HaqubII\/JI q)aKT, MIpUHOMUII, THIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsl, HCCIICA0BaHNE, HAOIOICHHE, H3MEPEHHE, SKCIIEPUMEHT U IPyTHUE);

YHUBEPCAJIbHBIC y4eOHbIe JIEHCTBHUS (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
peryisTuBHbIC), obecrednBaromie ¢GopMupoBaHne (YHKIHOHAILHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroIINXCs;

CIOCOOHOCTh ~ OOYYAIOIIMXCSA  KCIOJAb30BaTh ~ OCBOCHHBIE  MEXIUCIMIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YyueOHBbIE JAEUCTBUS B I103HABATEIbHOW U
COIMATIbHOM MPAKTHKE.

MeranpeamMeTHbie pe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH YYEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OBnaneHne YHuBEpCaJdbHBIMHA y‘lCﬁHbIMI/I NO03HABATEJbLHBIMH A€iiCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHUE eI CTBHS:

CaMOCTOSTENIbHO (OPMYJUPOBaTh M aKTYalM3UpPOBaTh MpPOOJEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETIATh 1M JCSITeNIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUH UX JOCTHXKEHUS,
COOTHOCHUTD PE3YNbTAaThl AEATEIBHOCTH C MOCTABJICHHBIMU LEISIMU;

HCIIOJIB30BaTh IIpU OCBOCHHU 3HaHUHU HpI/IéMI)I JJOTUYCCKOT'O MBIINUJICHUS — BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTAaHaBIMBAaTh WX B3aMMOCBS3b, HCIIOIb30BATh
COOTBCTCTBYIOIIMEC IMOHATHA OJIA O6”I7$ICH€HI/I$I OTACIIBbHBIX (1)aKTOB u SIBJ'ICHI/II\/'I;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(PUKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHaBJIMBATh NPUYNHHO-CICACTBCHHBIC CBA3U MCKAY N3YHACMBIMU ABJICHUSAMMU,

CTPOUTH JIOTHUECKHUE pacCyXkIeHUs (MHIYKTUBHBIC, JACIyKTUBHBIC, [0 aHAJIOTUH),
BBIABJIATH 3aKOHOMEPHOCTH W IMMPOTHBOPCUYUA B pacCMaTPHBACMBIX SABJICHUAX, q)OpMy.]'II/IPOBaTI)
BBIBO/IBI U 3aKJTIOUCHUS;

IMPUMCHATH B IMPOLECCE MO3HAHUSA, WCIIOJIB3YEMBIC B XUMUHU CHMBOJIMYCCKHUEC (3HaKOBBIe)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
xuMudeckass (popmysa, ypaBHEHHE XHMHYECKOM pEakIuu — TPU PEIICHHH YYeOHBIX
MO3HABATENIbHBIX U MPAKTHUUYECKUX 3aJa4, NPUMEHITh Ha3BaHHbBIE MOJENIbHbIE MPEIACTaBICHUS
JJI1 BBIABJICHUSA XapaKTCPHBIX ITPU3HAKOB U3YyYaCMbIX BEIICCTB U XUMHUYCCKUX peaKHHﬁ.



2) 0a30BbBIe HCCJIEN0BATEIbCKUE TeHCTBYS:

BJIQJIETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEAKITUH;

dbopMynupoBaTh LeTM W 3aJa4d  KMCCIEAOBaHHWS, HCIOJB30BaTh IIOCTABICHHBIE H
CaMOCTOSITENILHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX CYKJICHUI;

BIIQJICTh HABBIKAMH CAaMOCTOSITEIILHOTO TIUIAHUPOBAHUS M TPOBEICHUS YYCHHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIO/IaTh 32 XOJIOM IIPOIECcca, CaMOCTOSATEIbHO
MPOTHO3HPOBATh €r0 pe3ylbTaT, (OpPMYyIUpOBaThH OOOOMICHWS M BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PEe3yJIbTaTOB UCCIIEOBAHMS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

NpUOOpETaTh OMBIT YYEHUYECKOW HCCIIENOBATeNIbCKOM M IMPOEKTHOW JeATeIbHOCTH,
MPOSIBIISATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pEUICHUS
MPAKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3IMYHBIX METOJ0B [TO3HAHUSI.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBAThCS B Pa3IMYHBIX HCTOYHUKAX HMHPOpMAMU (HAY4YHO-TIOMYJIsIpHAs
JUTEepaTypa XHMHYECKOTO COJCp)KaHHS, CIpPaBOYHbIE TocoOus, pecypcel HHTEepHETa),
AHAIM3UPOBATh HHGOPMAIIMIO PA3IUYHBIX BUIAOB U (OpPM TNPEICTABICHUSA, KPUTUYECKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTHBOPESUHBOCTE;

dbopMynupoBaTh 3ampoChl U MPUMEHSATh pa3IUYHbIE METOJbI TIpPU TOUCKE U OTOOpe
uH(pOpMaIK, HEOOXOUMOH JIJIsl BBITOJTHCHUS YICOHBIX 3a/1a4 ONPEACIEHHOTO TUTIA;

NpUOOpPETaTh OMBIT HCMIOIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3ITUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANBHYIO (hOpMy MpeacTaBieHUs WH(GOPMALUU (CXEMBI,
rpaduku, TuarpaMMel, TaOJIUIBI, PUCYHKH U JIPYTHUE);

UCIIONIb30BAaTh HAYUYHBIM S3bIK B KadecTBE CpeAcTBa MNpu paboTe C XUMHUYECKOU
uH(pOpMaIMel: TPUMEHSATh MEXKIPEIMETHbIC ((PU3NYECKUEe W MaTEeMaTHYECKHE) 3HaKH |
CUMBOIIBI, hopmyIbl, aOOpEeBHATYPBI, HOMEHKIATYPY;

MCIIOJIB30BaTh U MIPEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OeBjaaaenue YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMHA JelCTBUAMM:

3a/1aBaTh ~ BONPOCKI IO  CYIIECTBY  OOCYKJaeMoW TeMbl B XOJE  JaHWajiora
W/WIM JTUCKYCCHM, BBICKAa3bIBaTh HJEH, (POPMYIHpPOBATH CBOU MPEUIOKEHHUS OTHOCHUTEIBHO
BBITIOJTHEHWSI TTPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C TpE3CHTalMel pe3ybTaTOB MO3HABATEIHHOM AESITENbHOCTH, MOTYYEHHBIX
CaMOCTOSITCIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU  BBINIOJHECHUM XHMHYECKOTO
DKCIIEPUMEHTa, MPAKTUYEeCKOH paboOThl IO HCCIEIOBAHHIO CBOIMCTB W3y4aeMbIX BEIIECTB,
pea3anuu y4e0HOTO MPOEKTa 51 dbopMyIMpOBaThH BBIBOJIBI
Mo pe3ylbTaTaM TMPOBEACHHBIX UCCIEJOBAaHUM MYyTEM COTJAacOBaHUs TO3UIMI B XOJe
00cyxaeHus: 1 0OMEHa MHCHHUSIMU.

OeBjaaaenue YHUBEPCAJIBbHBIMHA PEryJIiTUBHBIMU JeHCTBUSAIMM:

CaMOCTOSITENIbHO TJIAHUPOBAaTh U OCYIIECTBISTh CBOIO TO3HABATEIBHYIO JEATEIbHOCTD,
onpenensds e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPU BHINIOJHEHHM Y4E€OHBIX M MCCIENOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YUYETOM IMOJyUYeHHUs] HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JESITEIBHOCTM Ha OCHOBE CaMoOaHalIuW3a |
CaMOOLIEHKHU.



IMPEAMETHBIE PE3YJIBTATbBI
10 KUIIACC

[TpenMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs OTPaXaroT:

c(hOpMUPOBAHHOCTH NIPEJCTABICHUN O XUMUYECKOM COCTaBIISIONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHpA, POJIM XMMUU B TIO3HAHUM SIBJICHUH MPUPOJBI, B (POPMUPOBAHUHM MBIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOM TIPaMOTHOCTH, HEOOXOIMMOM [UIsl pelleHus
NPAaKTUYECKUX 3aJa4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CHUCTEMOM XMMMUYECKUX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIIOJIArarolie
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, JIEKTPOHHAsi 000JI0UKa aTOMa, MOJIEKYJIa, BaJIEHTHOCTb,
AIIEKTPOOTPHILIATEIILHOCTh, XHUMHYECKast CBs3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpaiméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YITIEpPOAHBIA  CKEJIET,
(GyHKIMOHATBHAS TPYyNNa, paauKai, H30MEpHus, U30MEpbl, TOMOJOTHYECKUH psill, TOMOJOTH,
YIJIEBOJAOPObI, KACIOPOA U a30TCOJAEpKAIINE COSAUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPUSI CTPOEHUSI OPraHMYECKUX
BemiectB  A. M. ByTiepoBa, 3akoH COXpaHEHHS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXKalllue B OCHOBE IOHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, OJy4YEeHUHU U 0€301aCHOM MCIOJIb30BAHNUU BaXKHEUIINX OPraHU4YECKUX BELIECTB B OBITY
Y IIPAKTUYECKOM JEeSATENbHOCTH YEI0BEKA;

c(OpMUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTEPHbIE MPU3HAKU MOHATUHN, YCTaHABIMBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOILIME MTOHATHUS IIPU OMMCAaHUU COCTABA, CTPOEHUS U
MIPEBPALLCHUI OPTaHUYECKUX COCTUHECHUM;

c(OpPMUPOBAHHOCTh YMEHUH HCIONb30BATh XUMHUYECKYIO CHUMBOIUKY JJISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH, COKpaIIEHHOI) (POpMYyJT OpraHMYECKUX BELECTB
U YpaBHEHUW XMMHYECKUX PEAKUUN, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAANIEKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEUIECTB IO HX COCTaBy U CTPOEHUIO K OINpeAeNéHHOMY KJAcCy/TpyIe COeIUHEHUN
(YyriaeBoJopobl, KHUCIOPOJ M a30TCOACpXKAlle  COEIUHEHMs, BBICOKOMOJIEKYJIPHbIE
COeMHEHMS), JaBaThb UM Ha3BaHUs Mo cucremarnueckoil HomeHkiatype (IUPAC), a Taxxe
NPUBOANUTH TPUBHMAJbHBIE HA3BAaHHUsS OTIECJIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMMUJIEH,
aleTHJIEH, STWICHIVIMKOJb, TJIMUEPUH, (QeHOJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, IIIOKO3a, QpPyKTO3a,
KpaxmaJl, LIeJUTI0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHMS OIPEICNATh BHIbl XUMHUYECKOW CBSI3M B OpraHHMYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHMSI HPUMEHSATH MOJO0XKEHUS TEOPUH CTPOCHHMS OPTraHUYECKUX
BemectB A. M. BytnepoBa st 0ObsCHEHHS] 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepuU30BaTh COCTaB, CTPOCHHE, (U3HYECKHUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IIPEJICTABUTENIECH Pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(meTan, 2TaH, JTWIEH, MNPOMWIEH, ameTwieH, Oyramuen-1,3, mermwnOyramaueHn-1,3, OeHszomn,
METaHOJI, 3TaHOJI, STHWJICHTJINKOIb, TIUIEPUH, (EHOJI, aleTaabAerhl, MypaBbUHas U YKCYCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmall, IeJUI003a, AaMHUHOYKCYCHas KHUCIIOTAa), WJUIIOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEKIY HUMH YPaBHEHHSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKLUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIL;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaThb HCTOYHUKH YIJIEBOJOPOIHOTO CHIPHS
(HedTb, TMPUPOIHBIA Ta3, Yrojip), CHOCOOBI MX TMEpepabOTKM U TMPAKTUYECKOE MNpPHUMEHEHUe
IPOJYKTOB MEPEepadOTKHU;



C(OPMHUPOBAHHOCTE YMEHUN MPOBOJIUTH BBIYMCIECHHUSA 110 XUMHUYECKUM YypaBHEHHAM
(mMacchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
macce, 00BEMY, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BELICCTB
WIM NIPOJYKTOB PEAKIUN);

c(OPMHPOBAHHOCTb YMEHHH BJIaJETh CUCTEMON 3HAHUN 00 OCHOBHBIX METO/aX HAyYHOI'O
IIO3HAHMS, MCIOJIB3YEMbIX B XUMHUHM IIPU W3Yy4YCHUM BELIECTB M XHUMHMYECKUX SBICHUU
(HaOmoJeHue, M3MEpeHHe, OHKCIEPUMEHT, MOJEIMPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEILIECHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEILIECTBAMU U X IIPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUI COOIIOIATh MpaBUIa MOJb30BAHUS XUMUYECKOU MOCYAON H
71a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPaBUJIa OOpAIIEHHUs C BEIIECTBAMHU B COOTBETCTBUM C
UHCTPYKUHUSMH 110 BBIITOJTHEHHUIO JTA00PATOPHBIX XUMHUECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIIOJIHATh XUMHUYECKMH HSKCHEPUMEHT
(mpeBpallleHus1 OpraHU4YEeCKUX BELECTB NP HAarpeBaHUU, IOJYyUEHUE ITHIECHA U U3YUYEHHE €ro
CBOWCTB, KAayeCTBEHHbIE pEaKUUM OPraHMYECKHUX BEIIECTB, JEHaTypalus OeJIKOB Ipu
HarpeBaHUU, IIBETHBIC PEAKIMU OEIKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€30MacHOCTH
npu oOpallleHUH C BEIeCTBAaMU U JIAOOPaTOPHBIM 000pYyIOBaHUEM, HPEJCTABIATh PE3yJbTaThl
XUMHYECKOTO JKCIIEpUMEHTa B (hOpMe 3aluch ypaBHEHHWH COOTBETCTBYIOUIMX PEAKIHA |
(bopMyIMpOBaThH BBIBO/IBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU AHAIM3UPOBAaTh XHMMHUYECKYI0 HH(OpMAIUIO,
HOJy4YaeMyo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popmMaruu, IHTepHeT u Ipyrux);

c(OpMUPOBAHHOCTh YMEHUH COOJIOAAaTh IpaBWiIa HKOJOTMUYECKH LEIecoo0pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHUS CBOEro 370pOBbi U
OKpPY’KaIOIIEeW NPUPOIHON Cpelbl, OCO3HABATH ONACHOCTb BO3JCHCTBHS HA YKUBBIE OPraHU3MBbI
ONpPEACIEHHBIX OpPraHUYECKUX BELIECTB, NMOHMMas cMmbica mnokasartens [IJIK, moscHATe Ha
puMepax crnocoObl YMEHBIICHUS U IPEJOTBPAILIECHUS] UX BPEAHOIO BO3JIECHCTBUS HAa OpraHU3M
4eJI0BEKa;

JUIsl 00YyYaroIMXCsl C OTPAaHMYEHHBIMM BO3MOXKHOCTSIMU 370POBbSi: YMEHHUE INPUMEHSTh
3HaHUs 00 OCHOBHBIX JOCTYITHBIX METOJIaX NO3HAHUS BEILECTB U XMMUYECKHX SIBIICHUI;

JUTSL CIIENBIX U CJIA0OBUAALIMX 00yYarOIIMXCS: YMEHHUE UCII0JIb30BATh PEIbe(PHO-TOUEUHYIO
cucreMy o0o3HaueHuit JI. bpaiins nis 3anucu xumuueckux Gopmyd.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OcBoeHUsT Kypca «OOImas M HEOpraHWyecKas XUMUS
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TPEJICTABICHUI: O XHUMHUYECKOW COCTaBJISIONIEH eCTEeCTBEHHO-
HAay4YHOW KApTHUHBI MHpA, POJM XUMHH B TO3HAHWM SIBJICHHUH NPUPOIBI, B (POpMUpPOBAHUU
MBIIUICHUST U KYJIbTYphl JMYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN st
pelieHusT TMPaKTUYECKHX 3ajlad M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
37I0pPOBBIO U IPUPOIHOM CPEE;

BJIAJICHUE CHCTEMOM XUMHYECKUX 3HAHUH, KOTOpAs BKIIOYAET: OCHOBOMOJIArAarOUIUe
NOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYyJIa, MOJIb, MOJISIPHBIA OO0BEM, BAJIEHTHOCTb, JJICKTPOOTPHUIATEIIBHOCTh, CTEINEHb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, MeETAJIMYECKas, BOJOPOJIHAs),
KpPUCTAJUIMYECKass  pEIIETKa, THUIbl XUMHYECKUX  PEaKIUW, pacTBOp, AJIEKTPOIUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJIUTHYECKAs AUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW  peakIu, XHWMHYECKOE€ paBHOBECHE), TEOPMH W  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Aucconuanuu, nepuoanueckuid 3akoH JI. . MenneneeBa, 3akoH
COXpAHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPTHU MPU XUMHUUYECKUX
pEaKIusix), 3aKOHOMEPHOCTH, CHMBOJUYECKHH SI3bIK XHUMHH, MHPOBO33PEHUECKHE 3HAHUS,
Je)Kalye B OCHOBE IIOHMMAaHWS TPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBIICHH,



(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYEHUH U 0€30MacCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPTaHWYECKHUX BEIIECTB B OBITY U MPAKTUUECKOU eI TeIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTb YMEHUH BBIABIATH XapaKTEpHbIe MPU3HAKU MOHATUH, yCTaHABIMBAThH
UX B3aUMOCBS3b, HCIIOJIb30BaThb COOTBETCTBYIOIME IOHATHUS IPU ONHMCAHUU HEOPraHMYECKHUX
BEUICCTB U UX NPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHH HCIOJIb30BATh XUMHUECKYIO CHMBOJHKY JJISI COCTABJICHHUS
(GopMys BelIECTB M YpaBHEHUH XUMHUYECKUX pEaKLUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHanbHBIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BeLIecTB (yrapHblil ras,
YTIEKUCIBIA Ta3, aMMHUaK, raméHas U3BECTb, HErall€Has W3BECTb, NIUTbEBAs COJA, NHUPUT U
Apyrue);

c(OPMHUPOBAHHOCTb YMEHUH ONpPENEeNATh BaJJIEHTHOCTh U CTETIEHb OKHCICHHUSI XUMHUECKUX
AJIEMEHTOB B COEJUHEHUIX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKON CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJUINYecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIIMUYECKOW PEIETKH KOHKPETHOIO
BellecTBa (aTOMHAas, MOJIEKYJsIpHas, MOHHAs, METAJUIMUECKas), XapaKTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHECHM;

c(OpPMHPOBAHHOCTh YMEHUH yCTAaHABIMBATh MPUHAICKHOCTh HEOPraHUYECKUX BEIIECTB
IO UX COCTaBY K ONpeACIEHHOMY KJIAcCy/TpyIIe COeUHEHUH (IIPOCThIE BEIIECTBA — METAJLIbI U
HEMEeTaJlJIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUABI, COJIH);

c(OPMHPOBAHHOCTh ~ YMEHHUH  PAaCKpbIBaTh CMBICH MepUOAMYecKoro 3akoHa [Jl.
U. MenneneeBa M JEMOHCTPUPOBaTh €ro CHCTEMATU3HMPYIOIIYIO, OOBSCHUTEIBbHYIO U
HIPOTHOCTUYECKYIO (DYHKLINY;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTb 3JIEKTPOHHOE CTPOEHUE  aTOMOB
XUMHUYECKHX 31eMeHToB 1-4 mepuonos Ilepuoanueckoil cucteMbl XUMHUYECKUX 3JIeMEHTOB /1.
. MenzeneeBa, MCHOJb3ysl MOHATHSA «S-, P-, O-3JEKTPOHHBIC OPOMTAIN», «IHEPrETUUYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB M HUX
COCMHEHUN MO nepuojaM W rpynnam [lepruoandeckoi CUCTEMbI XMMHYECKUX 3JeMEHTOB /l.
H. Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMUUECKHE CBOMCTBA
HEOPraHMYECKUX BELIECTB Pa3INYHbBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I€HETHUECKON
CBSA3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMH C IMOMOIIbIO YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIUL;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATh XMMHUYECKHE PEAKIUH MO Pa3IHNuHbIM
OpU3HaKaM (YUCIy M COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peaxiuH,
M3MEHEHUIO CTENICHEN OKHCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKLii, YHaCTHIO KaTaln3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTABIIATh yPaBHEHUs PEaKLUU pa3IMyYHBIX TUIIOB, MOJHbIE
U COKpAallEHHBbIE YPaBHEHUS peakldii HOHHOIO OOMEHa, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaKuy UAyT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHHUW TPOBOJIUTH PEAKIMH, MOATBEP)KIAIOIINE KaueCTBEHHBIN
COCTAaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaThb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHUN PACKPBIBATH CYLIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii oCpeICTBOM COCTaBJICHHS 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHUI OOBSACHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakIiu OT
pa3aNyYHbIX (DAKTOPOB; XapaKTep CMEIICHHsS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bozneiicteus (mpunuun Jle Hlatense);

c(OpMHUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh XMMHUUECKHE MTPOLIECCHI, JIEKAIINE B OCHOBE
IPOMBIIIJICHHOTO TOJY4YE€HUS CEpHOM KHCIOTHI, aMMHUaka, a Takxke C()OpPMUPOBAHHOCTh
IpeJCTaBlIeHUH 00 OOIIMX HAyYHBIX MPUHLHUIAX U SKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHMH TMPOBOJUTH BBIYMCIEHUS C HCIOJIb30BAHUEM IOHSATHS
«MaccoBasi JI0Js BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHWH TIa30B MpPU XHUMHYECKHX
peaxiusax, Macchbl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEILlECTBA, Macce



Wi 00bEMY OJHOTO M3 YYAacTBYIOLIUX B PEAKI[MH BEIIECTB, TEIJIOBOro 3¢ ¢dekra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(OpMUPOBAHHOCTh YMEHHUI COOIOIaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYAOH U
1ab0paTOpHEIM 000pYI0BaHUEM, a TAKXKE MpaBUiIa OOPAIEHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBITOJHEHUIO JIA00PATOPHBIX XUMUYECKUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUU I[UJIAHUPOBATh M BBIMOJHATh XUMHYECKHA SKCIICPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEICNIEHUE CpeJlbl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCATHHOTO WHAUKATOPA, BIUSHUE Pa3IMYHbBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklUd HOHHOro OOMEHa, KaueCTBEHHbIC peakluu Ha
cynbdar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3agau mno TemMaM «Mertamiby U «Hemeramne») B COOTBETCTBHM C IPaBUJIAMU TEXHUKHU
0€30MacHOCTH MpU 0OpAIIeHNUH C BEIECTBAMH U JIA0OPATOPHBIM 00OPYIOBAHHEM, MIPEICTABISATh
pe3yNbTaThl XUMUYECKOTO JKCIHEpUMEHTa B (opMe 3alucH YpaBHEHHI COOTBETCTBYIOIIMX
peakiuii 1 GopMyITUPOBATH BBIBOIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XHUMHUYECKYI0 HH(OpPMAIIHIO,
MOJIy4YaeMYyl0 M3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCOBOM KOMMyHUKauuu, MHTepHET u
JPYTHX);

c(OPMHPOBAHHOCTh yYMEHHUH COOJIONAaTh TpaBHia SKOJIOTHMYECKH LEIeco00pa3HOro
MOBE/ICHHA B OBITY M TPYAOBOH JEATEIHHOCTH B LEISIX COXPAHEHHsI CBOErO 3/I0pOBbI U
OKPY’KaOIIeH MPUPOIHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAenéHHBIX BellecTB, MOoHMMAas cMbich nokasarens [1JIK, moscHaTs Ha mpumepax crocoObl
YMCHBIICHHUA U MTPEAOTBpALICHUA UX BPECAHOT'O BO3[[€I>'ICTBI/I$I Ha OpraHu3M 4€JIOBCKA,

JUIsE OOYyYaroIIUXCSl ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbSI: YMEHHUE NPUMEHSTh
3HAaHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHU BCIICCTB U XUMHNYCCKUX ﬂBJIGHHfI;

JUTSI CIIETIBIX U CIA0OBUAALIMX O00YYAIOIIMXCS: YMEHHE UCIIOJIb30BaTh PEIbe(PHO-TOUCHUHYIO
cucreMy o0o3nauenuii JI. bpaitns nis 3anucu xuMmuyeckux Gopmyi.



3. TEMATUYECKOE IINTAHUPOBAHMUE

10 KJTACC
Ne HaumeHoBaHue pa3iesioB U TeM KoJsnyecTBO 4acoB JaekTpoHHbIe (HU(PpoBbHIE) 00pa3oBaTebHbIE
n/n NMPOrpamMmbl Bcero | KoHTpoJibHBbIE IMpakTHyeckune pecypchl
padoThbI padoThI
Paznen 1.TeopeTnueckue 0CHOBbI OPraHMYe€CKOl XUMHUM
1.1 | [IpenMeT OpraHUYECKON XUMUHU. 3 Ypok 1. npeaMeT OpraHuyeckol XMMUH. TEOPUSL
Teopust cTpOEHUSI OPraHUYECKUX XUMHUYECKOTO CTPOCHUSI OPTAaHUYECKUX BEIIECTB -
coenunenuii A. M. bytneposa Xumus - 10 kiace - Poccuiickas 2JIeKTpOHHAs IIKOJIa
(resh.edu.ru)
Hroro no pazueny 3
Paznen 2.YrieBoaopoanbl
2.1 | IIpenenvHBIC YTICBOIOPOIB — 2 Ypoxk 2. npenenbHbIe YITIEBOAOPOAbl — aJTKAHBI -
AJIKaHbI Xumus - 10 knacc - Poccuiickasi 3J1eKTpOHHAs LIKOJa
(resh.edu.ru)
2.2 | HempenenbHbIE yTIeBOIOPOIBIL: 6 1 Ypok 3. HenpeaenbHbIe YTIIEBOAOPOAbl — AJIKEHBI -
AJIKCHBI, aJIKaJIUCHBI, AJIKUHBI Xumus - 10 ximace - Poccuiickas 3eKTpOHHAS IIIKOJIa
(resh.edu.ru)
2.3 | ApoMaTtu4ecKue yriieBOAOPOIbI 2 Ypox 4. apeHbl (apoMaTHYEeCKHe YIIAEBOAOPOIbI) -
Xumus - 10 knace - Poccuiickas 2J1€KTpOHHAas MIKO0JIa
(resh.edu.ru)
2.4 | IlpupoaHble UCTOYHUKH 3 1 YPpok 5. npupoiHble UCTOYHUKH U nepepaboTka
YIJIEBOJIOPOIOB M MX TepepadoTKa YIJIeBOIOPOA0B - Xumus - 10 kimace - Poccutickas
AIEKTPOHHA 1Ko (resh.edu.ru)
Hroro no pazmeny 13

Paznen 3.Kuciaopoacoaep:xaniue opranny

C€CKHEC COCAIMHCHUA

3.1

Cnuptel. Genon

3

VYpok 6. 0IHOATOMHBIC IIPEACAbHBIC CITUPTHI - XHUMHUS -
10 kymacc - Poccuiickas »JIEKTpOHHAs ITKOJIa
(resh.edu.ru)

Ypok 7. dbeHoabl 1 apoMaTHUECKHE CITUPTEI - XUMHUS -
10 knacc - Poccuiickas 31eKTpOHHAs IIKOJIa
(resh.edu.ru)



https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/

3.2 | Anpaerunpl. Kap6oHOBBIE KHCTOTBL. | 7 Ypok 8. anpaeru/ipl ¥ KEToHb! - Xumus - 10 knacce -
CroxxHbIC 2(DUPBI Poccuiickas asekTpoHHas nikona (resh.edu.ru)

3.3 | YrueBoubl 3 Vpok 10. yrieBobl. TJIFOK03a. OJIMT0CA- XapUIbI.
caxaposa - Xumus - 10 xnacc - Poccuiickas
3JCKTPOHHAs 11Koja (resh.edu.ru)
VYpox 11. moaucaxapuasl. KpaxMail. IIeJUI0JI03a -
Xumus - 10 ximace - Poccuiickas 3eKTpOHHAS IIKOJIA
(resh.edu.ru)

HToro no pazneny 13

Paznen 4.A30Tcoaepskaniue oprannveckne coeJuHeHust

4.1 ‘ AMuUHBI. AMUHOKHUCIOTHL. benku

3

Hroro no pazgeny

3

Pa3nea 5.BbicokOMOJIEeKYISIPHBIE COEINHECHUS

5.1 | [Inactmaccel. Kayuyku. Bonokna

2

Ypok 15. CHHTETHYECKHE TOJTUMEPEL.
KOHJIEHCAIIMOHHBIE MMOJUMEPLI. IEHOILIACTEI - XHMUS -
10 xyacc - Poccuiickast 3JICKTPOHHAS IIIKOJIA
(resh.edu.ru)

Ypok 16. HaTypaJdbHBIA KAYYYK. CHHTETUYECKHUE
Kaydykn - XuMmus - 10 knacc - Poccuiickas
DJIeKTpoHHAas mKkoua (resh.edu.ru)

Vpok 17. cuHTeTHYECKHE BOJIOKHA - XuMus - 10 knacc -
Poccuiickas saekTpoHHas mkoiua (resh.edu.ru)

VYpok 18. oprannyeckast XUMHsl, YSJIOBEK U IPUPOJIA -
Xumus - 10 xiace - Poccuiickas 3eKTpOHHAs IIKOJIa
(resh.edu.ru)

Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB ITO
[TPOI'PAMME

34



https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/6095/start/
https://resh.edu.ru/subject/lesson/6095/start/
https://resh.edu.ru/subject/lesson/6095/start/
https://resh.edu.ru/subject/lesson/6095/start/
https://resh.edu.ru/subject/lesson/6152/start/
https://resh.edu.ru/subject/lesson/6152/start/
https://resh.edu.ru/subject/lesson/6152/start/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4823/start/150933/
https://resh.edu.ru/subject/lesson/4823/start/150933/
https://resh.edu.ru/subject/lesson/4823/start/150933/

11 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

KoaunuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

JaekTpoHHbIe (HU(PpoBHIE) 00pa3oBaTebHbIE
pecypcsl

Pa3znen 1.TeopeTnyeckne 0CHOBbI XUMHU

11

Ctpoenue atomoB. [lepuognueckuit
3akoH u [lepuoanueckas cucrema
XAMUYECKHX 35emMeHToB 1. 1.
Menpeneena

Vpok 1. XUMHUYESCKUI DJIEMEHT. HYKJIMBI. H30TOMEI.
3aKOHBI COXPAaHEHMS MACcChl M DHEPIUU B XMMHU -
Xumus - 11 knacc - Poccuiickas 3€KTpOHHAs IIKOJ1a
(resh.edu.ru)

VYpok 2. BAJICHTHOCTh U BAJICHTHEIC BO3MOKHOCTH
aToMoB - XumMus - 11 xmacc - Poccuiickas DaeKTpoOHHAs
mkoua (resh.edu.ru)

1.2

Crpoenue BeniectBa. MHOroodpasue
BEILIECTB

VYpoxk 3. IpocTpaHCTBEHHOE CTPOCHUE MOJICKYII -
Xumus - 11 knacc - Poccuiickas 3eKTpOHHAs IIKOJ1a
(resh.edu.ru)

VYpok 4. cTpoeHNE KPUCTAIIIOB. KPUCTAIUIMYCCKHUE
PEMIETKHU. IPUYMHLI MHOT000pa3usl BEMIECTB - XHUMUSI -
11 xnacc - Poccuiickas 3eKTpOHHAS IIKOJIa
(resh.edu.ru)

1.3

XUMUYECKUE PEAKIINU

VYpok 5. knaccudukanusg XuMHIECKUX DEAKIINM -
Xwumus - 11 knacc - Poccuiickast 2IeKTpOHHAS IKOJIA
(resh.edu.ru)

Wroro no pazgeny

13

Pasnen 2.Heopranunueckasi xumusi

2.1

Meraniabsl

VYpoxk 11. 0030p METATIHYECKUX DJIEMEHTOB a- U B-
rpym - Xumus - 11 kimacce - Poccuiickas dIIeKTpOHHAs
mkoja (resh.edu.ru)

VYpok 12. Menb. IMHK. TUTAH. XPOM. JKEIS30. HUKEIb.
miaTrHa - Xumus - 11 knacc - Poccuiickast
aJIeKTpoHHAas mkodua (resh.edu.ru)

VYpok 13. crutaBel MeTaJuIoB - Xumus - 11 knacc -
Poccuiickas saekTpoHHas mkosa (resh.edu.ru)

2.2

Hewmeraiel

Ypok 14. 0030p HEMETAJUIOB. CBOMCTBA U IIPUMEHEHUE



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5939/start/151320/

Ba)KHEHIIIMX HEMETAJJIOB - XuMusg - 11 kirace -
Poccuiickas saekTpoHHas mkosa (resh.edu.ru)

VYpok 15. cBOMCTBA OKCHA0B HEMETAIIOB. CBOMCTBA
CEPHOM M a30THOM KHCJIOT. BOAOPOIHBIE COSAUHEHUS
HeMeTaJu1oB - Xumus - 11 knacc - Poccuiickast
DJIEKTpOoHHAasA mKona (resh.edu.ru)

2.3 | CBsi3b HEOPTAaHUYECKUX U 2 Ypok 16. reHeTryeckasi CBA3b HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB OpraHMYeCcKMX BemecTs - Xumus - 11 kiace -

Poccuiickas snexrponHas mkosia (resh.edu.ru)

Hroro no pazueny 17

Pa3nen 3.XumMus u :Ku3Hb

3.1 | Xumus 1 )Ku3Hb 4 Vpoxk 18. XuMHs1 B OBITY. XUMUYECKAS
MPOMBIIIJIEHHOCTh M OKpY Karomas cpeaa - Xumus - 11
kiacc - Poccuiickas snekTpoHHas 1mkoua (resh.edu.ru)
Vpoxk 14. xuMust 1 300pOBbE uesioBeka - Xumus - 10
kiacc - Poccuiickas saekTponHas mkoua (resh.edu.ru)

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/
https://resh.edu.ru/subject/lesson/4960/start/
https://resh.edu.ru/subject/lesson/4960/start/
https://resh.edu.ru/subject/lesson/3504/start/
https://resh.edu.ru/subject/lesson/3504/start/
https://resh.edu.ru/subject/lesson/3504/start/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
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