PABOYASA ITPOTPAMMA
yueOHOro npeamera

«XHuMUA»
(0a30BbIi YPOBEHbD)

cpeanee o01ee oOpazoBaHHe

CPOK peajln3aluy IporpaMMsel — 2 roja

Pa3paborana
Kupeesoii B.I'., yaurenem xumun



COJAEP/)KAHUE YYEBHOTI'O ITPEJIMETA

10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHUs opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe TONOkKEeHUA. CTpyKTypHble (DOpPMYIBI OpPraHMYECKHX BEIIECTB. [ omojorusd,
M30Mepus. XUMHUUECKas CBS3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenue o knaccupuKaluu OpraHnuecKux BeulecTB. HomMeHkIaTypa opraHm4eckux
coeMHEHUH (crucTeMaTudeckas) ¥ TPUBHAIbHBIE HA3BAHUS BAKHEHIIINX MPEICTaBUTENCH KIacCOB
OpraHMYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIllEHU: 03HAKOMIICHUE C
oOpa3liaMu OpraHMYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJICKYI
OpraHMYECKUX BEIECTB, HAONIOJCHHE U ONHCAaHHE JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOEHHME, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mnpocTeiime
MPEJICTAaBUTENN alIKaHOB: (PU3MUECKHe U XMMUUYECKUE CBOMCTBA (peaKiny 3aMEIIeHHs U TOPSHHS),
HaXO0X/IEHHE B IPUPO/IE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MpOCTeHIIne
MPEJICTAaBUTENN AJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THAPATAIIMH, OKUCIICHUS U TIOJTMMEPHU3alliN ), TIOJTyYeHHE U TPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noauMmepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHs, TOMOJOTHYECKHH psia. ANETUIeH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKUE U XUMUYECKHUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUSA, THAPATAIIMN, TOPEHUS ), TIOTYISHUE U IPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MUECKUE U XUMHUYECKHE CBOWMCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE M TpUMEHEeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHbIe UCTOYHUKU YTIIEBOAOPOJOB. [IpuponHbIii Ta3 U momyTHbIE HE(TSHBIE Ta3bl.
HedTs u e€ npoucxoxaenue. CnocoObl mepepaboTKu HEPTH: epEroHKa, KPEKUHT (TEPMUUYECKHIH,
KaTtaauThuueckuit), muponus. Ilpoaykrsl mnepepaboTku HedTH, HX MpPUMEHEHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U NPOIyKThI €ro nepepadboTKu.

OKCIEepUMEHTAIbHbIE METO/Abl U3YUYEHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3iiaMu TiacTMacc, KaydyykoB U pe3uHbl, Koyutekiun «HedTe» u «Yronb», MogenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOoThI:
MOJIy4EHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3aaun.




Bbruucnenuss 1mo ypaBHEHHMIO XUMHMUYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOI'O BEIIECTBA WIIM IIPOJAYKTA PEAKIIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
U3 UCXOJHBIX BEIECTB WIN IIPOJYKTOB PEAKIUN).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (peakUuu C aKTHUBHBIMHU METaJlIaMH, I'aJIOT€HOBOJIOPOJAMHU, FOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBUE CO IIETOYHBIMUA METAJNIAMH, KAUYECTBEHHAsl peakLus Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STHJICHTJIUKOJISL.

®deHou1: cTpoeHUe MOJIEKYIIbl, (PU3NYECKHe U XMMUYecKHue cBOcTBa. TOKCMUHOCTD (peHoa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHEe, PU3NIECKUE M XUMUYCCKUE CBOMCTBA (CBOMCTBA, OOIIME /IS KJIacca KHCIIOT, PEaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACHCTBHE.

CrnosxHble 2Qupbl Kak MPOU3BOAHbIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX I(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBobl: cocTaB, KJIacCU(pHKAIMS YIIIEBOAOB (MOHO-, TU- U Mojucaxapupsl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MYECKHEe U XMUMHUYECKHE
cBoiicTBa (B3aumoserictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHPOJE, MPHUMEHEHHE,
6uonornyeckas poib. PoTocuHTe3. PpyKTO3a KaK H30MEpP IITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJI0IeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaTOMHBIX
CcrupTOB (B3ammMmojelicTBHe ThulepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMHUaYHBIM pacTBOpoM okcuza cepedpa(l) u ruapoxcuaom memu(ll), B3aumozaerictBue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA WIIM MPOIYKTa PEAKILIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOT'O
U3 UCXOJHBIX BEIIECTB WIN IPOJYKTOB PEAKIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMUHOKHCIIOTHI KaK aM(OoTepHbIE OpraHuyecKre coeqMHeHUs. PU3NUEcKne U XUMUYECKNe
CBOMCTBAa aMUHOKHUCIOT (Ha IpuMepe INMIMHA). buojormyeckoe 3Ha4€HHE AMMHOKMCIIOT.
[TenTupael.



benku kak mpupoJHBIE BBICOKOMOJEKYISpHBbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKclepUMEHTalbHbIE METObl M3Y4YEHHUS BELIECTB M MX IpeBpallleHuil: HaOirofeHue u
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUH, CpelHsAs MoJieKyssipHas wmacca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
0o0pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYUYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK H
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

dusmka: Matepus, IHEpIus, Macca, aToM, JNEKTPOH, MOJIEKYJla, SHEPreTUYECKUN YPOBEHb,
BEIIECTBO, T€JI0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUYECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHUsI.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BeIIECTB B OpraHuszMme, (HOTOCHHTE3,
OMOJIOTMYEeCKH aKTUBHBIE BellleCTBa (O€IKH, YTIeBObI, JKUPbI, (DEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAITbI U3 HCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMu4yeckui dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, p-, d- amemenTo. OCOOCHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTANIIM B aTOMaxX JJIEMEHTOB TMEPBBIX YETBIPEX MEPHUOIOB.
DneKTpOHHas: KOH(QUTYpAIIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NepUOAUYECKOTO 3akoHa U Ilepmoamueckoil CHCTEMBl XUMHUUYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U Nepuoaam. 3HaueHrue NepUoIUIECKOro 3aKOHa B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBSI3b. BHIBI XUMHUYECKOW CBS3U (KOBaJCHTHAs
HEMOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 0Opa30BaHUsS KOBAJICHTHOU



XUMHUYECKOW CBs3U (OOMEHHBIN M JIOHOPHO-aKIenTopHBIN). BogopoaHas cBs3s. BajaeHTHOCTD.
DneKTpooTpuliatebHOCTh. CTenenb okucienus. NoHbI: KaTUOHBI M AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o AucHepcHbIX cucTeMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOPhI. MaccoBas A0Js
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHuueckux coeiuHeHuil. HomeHknatypa HeopraHu4eckux BeIecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckas peakuus. Kiaccupukanuss XUMHUYECKUX pEaKIUid B HEOPraHMYECKOW U
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3lW4HbIX (akTopoB. OOpaTUMble pEaKIUU.
Xumuueckoe paBHoBecue. MDakTOpbl, BIUSIOMIME HA COCTOSHUE XWMUYECKOTO PAaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIEepUMEHTAIbHBIE METOJbl M3YyUYCHHUSI BEIIECTB W WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJieJel KPUCTAJUIMUECKUX pemEToK, HaOJII0AeHHEe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3joKEHHE NEPOKCHAA BOAOPOJAAa B MPUCYTCTBUU KaTalu3aTopa,
OTpeieJIEHUEe CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAaKTHUUECKOH paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaAKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XHUMHUUYECKUX PEAKIINH, B TOM YHCIIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBasi JOJIS BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsr. [Tonoxenue HemeTawioB B [lepronnueckoi cucteMe XMMHUYECKUX SJIEMEHTOB
. U. MenneneeBa U 0COOCHHOCTH CTpoeHUsS aToMoB. Du3nWUecKHe CBOICTBA HEMETAJIJIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yraepoaa).

XVMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a30Ta, docdopa,
yIJIIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxenune meramios B llepuoguyeckoit cucteMe XUMHUECKUX AJIEMEHTOB [l.
N. MenneneeBa. OCoOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METaIOB. DJIEKTPOXUMHUYECKUH psAJ HANpPSKEHUN
METaJIOB.

XVUMUYECKHE CBOMCTBA BaXHEWIIMX METAIIOB (HATPUH, Kaiuii, KalblHWid, MarHui,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mue cmocoOs! moydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHsS BEUIECTB M UX NPEBpALlCHUI: H3ydeHUE
KOJUTeKIUU «MeTaJlTbl U CIUTaBbl», 00pa3lioB HEMETAUIOB, PEIICHIE SKCIIEPIMEHTATBHBIX 3a/1a4,
HaOJIO/IeHUe U ONMCAaHUE JEMOHCTPALMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (B3aUMOJEHUCTBUE



TUJPOKCHUIA ATTIOMUHUS C paCTBOpPaMHU KHUCJIOT U IIEJI0YEH, KaYeCTBEHHBIE PEAKIIMM Ha KaTUOHBI
METAJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa miik 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEIL[ECTBA) MPOJIYKTOB PEaKIIMU, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 KM3Hb

Ponp xumun B 00€CTICUCHHH YKOJIOTHYCCKOM, YHEPTeTUUECKON M MTUIIIEBOM 0€3011acHOCTH,
pa3BUTUM MeAULIMHBL. [[OHATHE O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHi.

[TpencraBnenust 00 0OMUX HAYIHBIX TPUHIIAIIAX TIPOMBIIUICHHOTO MOJIYYEeHHU ST BAXKHEHIITIX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MAaTEPUATIOB: BAXKHEUIIME CTPOUTEIbHBIE MaTEepHUaIbl,
KOHCTPYKLMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPrAaHMYECKUE U MUHEPAIbHBIC YI0OPECHHUSI.

XuMHUs U 3[0pPOBbE 4YEJIOBEKA: MpaBWJa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaTOB,
npaBujia 6€30MacHOr0 MCIOIb30BaHMS IIPEMapaToB OBITOBON XMMHH B TIOBCEHEBHOM JKM3HHU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMeTHbBIX CBA3EH MMPU U3yYEHUH OOILEH M HEOPraHMYECKOW XMMHH B
11 kyacce OCyIIECTBISICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK W MOHATHM, SBJISIOLUXCS CUCTEMHBIMH Ui OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC TTOHATHUS: HAY4YHbIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIH3,
CHUHTE3, Kiaccu(UKaius, TMMePUOJUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHUE, SIBJICHUE.

®usnka: Marepus, SHEPrus, macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
PaauoaKTUBHOCTh, MOJIEKYJIa, SHEPTeTHUYECKUN ypOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorust: kneTka, opraHu3M, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIBI, MOJIE3HBIE NCKOMAEMbIe, TOTIUBO, PECYPCHI.

TexHomoTHs: XUMUYECKasl MPOMBIIIJIEHHOCTh, METAJUTYPTUsl, TPOU3BOJICTBO CTPOUTEIIBHBIX

MaTcepHrajioB, CEIbCKOXO03SHCTBEHHOE IMponu3BOACTBO, MMUIICBasa MMPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIIMOHHBIX Marcpuraios, OJICKTpOHHAsA MMPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMBI
JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiuBaeT TpeOOBaHHMS K pE3yJbTaTaM OCBOCHHUS OOyYaIOIIMMHUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTAaTOB OCBOEHUS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/I.

B coOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE JUYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeiMeTa « XMMUS» Ha YPOBHE CpeHEro o01iero o0pa3oBaHus BbIIEICHbBI
CJIEIYIOIINE COCTABIISAIOILNUE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBLHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUK Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH
LHEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LIEITOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIOCOOHOCTH CTaBHTH ILETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHMS MPEAMETa « X UMHSI» JOCTUTAIOTCS B €IMHCTBE YUeOHOM
U BOCIHUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COIIMOKYIbTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJ€aJaMH POCCUHCKOTO TIpa)KAaHCKOro OOIIeCTBa,
IOPUHATBIME B OOIECTBE HOpPMaMH M IpaBUJIaMU IMOBEJIEHHS, CIIOCOOCTBYIOLUIMMHM IPOLECCaM
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxaroT c(HOpMHUPOBAHHOCTH
OTbITa O3HABATENILHOM U MPaKTUUECKOMN JeSTEIIbHOCTH 00y4YaoUINXCs 0 peau3aluy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHA 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

IIPEJICTABICHUS] O COLMAIBbHBIX HOpPMax M IPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHHH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnr y4yeOHbIX U MO3HABATENbHbIX 3314, BBIMOIHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTHUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB YUeOHOH NesATEIbHOCTH;

2) N1aTPMOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYyYHOMY HACIEAHI0 OTE€YECTBEHHOMU
XUMUU;

yBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOrO NPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKH €CTh Pe3yibTaT JUIMTEIbHBIX HaOII0JCHHUI,
KPOHNOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHUBOB B IIOJIyYEHHH M IOCIEAYIOIIEM aHAJIU3e
UH(OPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM O0T€UECTBEHHON XMMUMU;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAllUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU, U IPUHUMATD
OCO3HAHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

FOTOBHOCTH OLIEHMBATH CBOE IIOBEJECHHWE W IOCTYNKUM CBOMX TOBAPUUIEH C MO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUN STUX TOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAaHUS LIEHHOCTEH 3J0pOBOrO M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOI'O OTHOIIECHHUS K COOCTBEHHOMY (DPM3HUECKOMY U IICUXUYECKOMY 3[I0POBBIO;

COOIIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHusi ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUA LEHHOCTH TWPaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MOBEJCHUS B CUTYalUsIX, YTPOKAIOIINX 30OPOBbIO U )KU3HU JIOCH;

OCO3HAHUS TIOCIICJICTBUI W HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKONW JESATEIbHOCTH,
OOLIECTBEHHO I10JIE3HOH, TBOPUECKOMN U IpYIHX BUJAX JESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY H3YYEHHIO MPOQeccHil pa3ITuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XHUMUH;

YBa)XEHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAO0BOM 1eATeIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOOPY MHIUBUIYaTbHOU TpaeKTOPUHU 00pa3oBaHusl, OymyIien
npodeccuu u peanu3anun cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, HHTEPECOB U MOTPeOHOCTEN 00111eCTBAa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMUYECKH I1eIeCO00Pa3HOr0 OTHOIIECHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MpoOJieM, BIMSHHUS 3KOHOMUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMHUH IS PEIICHUSI BOIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

aKTUBHOI'O HENPHUATHS NEHCTBHUI, MPUHOCSIIMX Bpe OKpYXarolled mpupoaHOIl cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHE IMOCIEACTBHUS MpPeaIpUHUMAaEMBbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMATILHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOATH MJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI0 O3HAHUSA:

c(OpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA HAYKH U OOILIECTBEHHON MPAKTUKU;

MOHWMAHUS CHENU(PUKA XUMUU KaK HayKd, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
paIMoOHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3[JaHUU LIEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaoIeM



MHUpE KaK O €IMHCTBE MPUPOALI U YEJIOBEKAa, B MO3HAHUHU MPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrur IpoOJieM COXPAHEHUS IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OW 3HAYMMOCTH XHMHH JJIsi COBPEMEHHON IUBWIM3AIMHU: B €€
T'YMaHUCTHYECKON HAINpaBICHHOCTH M BaYXKHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJIbTYpBI, PEIIEHUN TJI00ATBHBIX MPOOJIEM YCTOWYUBOTIO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOW M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
0o0ecreYeHnH YCIOBHA YCIICITHOTO TPYAa U SKOJIOTHYECKH KOM(POPTHOM KH3HU KKIOTO IeHA
00111eCTBA;

€CTECTBEHHO-HAYYHOH TIpPaMOTHOCTH: TOHMMAaHMsS CYIIHOCTM METOJIOB IO3HAaHMS,
UCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy9aeMble 3HAHUS IS
aHamM3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHUsI J1eJaTh 000CHOBAaHHbBIC 3aKIIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JaHHBIX
C LEJbIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO MCIOIb30BaTh XUMHUECKUE 3HAHUS ISl PEIICHUs TIPOOIeM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

HMHTEpeca K MO3HAHUIO M UCCIIEA0BATEIbCKOM AESTEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPepbhIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHUW 110 XUMHH B COOTBETCTBUU C IKHU3HECHHBIMH
MOTPEOHOCTSIMU;

MHTEpeca K 0COOGHHOCTSM TPYZAa B Pa3IMUHBIX cepax mpodeccnoHanbHOM AesITeNbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeameTHble pe3yibTaThl OCBOGHMSI ydyeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTUHAPHBIC
(MexmnpenMeTHbIE) OOLIeHayuHble TIOHATHS, OTPAKAIOLIHME [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuuKy METOJ0B TIO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO,
SHEprus, sIBICHUE, MPOLEeCcC, CUCTEMa, Hay4HbI (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHblE  yueOHble  JAeHCTBHS  (TMO3HABaTelIbHblE,  KOMMYHHMKAaTHBHBIE,
perynsTuBHbIE), oOecreyuBarone QopMUpoBaHUE (QYHKIMOHAJIBHOW TIPAMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CHOCOOHOCTh ~ OOYYalOLIMXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpcalbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON NPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPaXKalOT OBJIAZCHHE YHUBEPCAIbHBIMU y4e€OHBIMU
M03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMHU.

OBJiajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSMM:

1) 6a30Bble JJOrMUYECKHUE AEHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh M aKTyaJM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeneNaTh LENU JAEATeNbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUKEHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMHU LEJISIMU;

UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHM ¥ yCTaHAaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHATHUS ISl OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;



BbIOMPATh OCHOBAHUS M KPUTEPUH JUISI KJIAaCCU(DHUKALMN BEIECTB U XMMUYECKUX PEaKLUi;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE PACCYXACHUSI (MIHIYKTUBHBIE, IEAYKTUBHBIE, II0 AHAJIOTUH ), BBIABIIATH
3aKOHOMEPHOCTH U IIPOTHBOPEUMS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYJINPOBATh BBIBOJBI U
3aKJIIOYECHHUS;

IPUMEHSTH B IIPOLIECCE MMO3HAHUS, UCIOJIb3YEMbIE B XUMHHM CUMBOJMYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPa30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHME XHMHUYECKOM peakuud — NpU peleHUH Y4eOHbIX
IIO3HABATEJIbHBIX U MPAKTUUECKUX 3aJa4, IPUMEHATh Ha3BaHHbIC MOJICIIbHBIE NIPEICTABICHUS 115
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JI0B HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dopMynupoBaTh LEIM M 3aJaud  MCCIEIOBAaHUSA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIFHO C(hOPMYITUPOBAHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
U1t POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAJ€Th HABBIKAMHM CAMOCTOSITEJILHOIO IUIAHUPOBAHUS M HPOBEAEHUS YYEHHUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh 000OMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJEIIAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOJOB peIICHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ nnpopmManmeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HHPOpMaLuu (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHAIM3UPOBATh HHPOPMALIUIO PA3IMYHBIX BUI0B U (DOPM MpEeACTaBIEHUS, KpUTHUECKH OLIEHUBATh
€€ JI0CTOBEPHOCTh U HEMPOTHUBOPEYUBOCTE;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

IpUOOpETaTh OMBIT MCHOJB30BaHUSA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBHYIO (OpMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHYECKOU
uHpopMaLMell: MPUMEHATh MEXIpeIMeTHble ((U3NUYecCKue M MaTeMaTHYecKue) 3HAKU H
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIISIITHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMHU el CTBUAIMM:

3aJaBaTh BONPOCHI 10 CYILECTBY OOCYKIaeMOi TEMBbI B XOJ/i€ AUAIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYINIaTh C IPE3EHTAI[ed pe3yJbTaTOB MO3HABATENBbHOM AEATENBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IpU  BBIIOJHEHUM XMMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOM paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,



peanuzanmuy y4eOHOro MpoeKkTa M (OPMYIHPOBAaTH BBIBOJBI IO pe3ylIbTaTaM HpPOBEAEHHBIX
UCCIICIOBAaHH TyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 00MEHa MHEHHSIMU.

OBJiajieHNe YHUBEPCAJIBLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

CaMOCTOATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IO3HABATEIbHYIO JESTEIBHOCTS,
ormpezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
IpeJyiaraéMplii aIrOpuTM JAEUCTBUN IIPU BHIIOJHEHUM Y4E€OHBIX M HCCIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEemICHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIIFHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XUMHUs OTPAKAIOT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIFOLIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJIH XMUMHH B TMO3HAHUU SIBICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TPAMOTHOCTH, HEOOXOIMMOW [UIsi pelleHus
MPAKTUYECKUX 3a7ad W DKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJHON CpelIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATraroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaIEHTHOCTb,
ANEKTPOOTPHUIATEIBHOCTh, XUMHUYECKast CBsI3b, CTPYyKTypHas ¢opmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEpPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pajuKan, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAllhe COEAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIE COSAMHEHUS); TEOPUH U 3aKOHBI (TEOPUS CTPOCHUSI OPTaHUUYECKHUX
BemectB A. M. bytiepoBa, 3aKkoH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUS, JEXKAlllUe B OCHOBE MOHMMAaHUS
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESATEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEPHBIC MPU3HAKK MOHSATHH, YCTaHABINBATH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIME MOHATHUS MIPU OMMCAHUHU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUHW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJUKY JJII COCTABJICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMYIJI OpTaHUYECKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOopMUPOBAHHOCTh YMEHUN yCTaHABIMBATH MPUHAICKHOCTh N3YyUEHHBIX OPTaHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynie COeIuHEeHUN
(YrmeBomopobl, KHCIOPOA H  a30TCOAEpKAIIME COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC
COeIMHEHUs), JaBaTh MM Ha3BaHus 1Mo cucreMatndeckoir HomeHkinatype (IUPAC), a takxke
MPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPraHMYECKHUX BEIIECTB (STHJICH, MPOIHIIEH,
aleTHJICH, STWICHIVIUKOJb, TIULEPUH, (QeHos, (opManbAerui, aleTaabAerui, MypaBbUHas



KHUCJIOTa, YKCYCHas KHUCIIOTa, OJIEMHOBAsi KMCIIOTA, CTEAPUHOBAsl KUCIIOTA, TIIOK03a, GPyKTO3a,
KpaxmaJ, 1eJUTI0103a, TJIULIHH);

c(OPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COeIMHEHUX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI MPUMEHSATH MOJOXKEHUS TEOPUU CTPOSHUS OPraHUYEeCKHX
BemecTB A. M. bytiepoBa st 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMUSI; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTABUTENICH PA3IMUHbBIX KIACCOB OPraHMYECKHX BEILECTB
(MeraH, 3TaH, STWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyraguen-1,3, OeHzou,
METaHOJ, dTAHOJ, YTHJICHTJINKOIb, TIUIEPUH, (SHON, aleTalbJIeTUl, MypaBbHHAS U YKCYCHAs
KHUCTIOTBHI, TJIOKO3a, Kpaxmall, UeJUI003a, aMHUHOYKCYCHAasi KHCIOTa), HWILTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMHUYECKUX pEaKLIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CHIPhS
(HedTh, TPUPOIHBIA Ta3, yroyib), CMOCOObI MX TMEpPepabOTKH W MPAKTHYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c()OPMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS 110 XUMHYECKUM ypPaBHEHUSIM
(Macchl, 00BEMA, KOJTMYECTBA HCXOHOTO BEIIECTBA UJIH MPOAYKTA PEAKIIUU TI0 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WA MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHUS, WCIONB3YeMbIX B XHMHW TIPH H3YYCHUHM BEIIECTB W XUMHYCCKHX SIBICHUI
(HabmroieHne, W3MEpEeHue, OKCIEPUMEHT, MOJICTUPOBAaHUE), MCIOJb30BaTh CHUCTEMHBIC
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHUS PEIICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMHUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBAaHKMEM, a TAKXKE MpaBUia 0OPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(IpeBpaleHus OpraHUYeCKUX BEIIECTB MPH HArpeBaHUH, MOJYyYCHHUE ITHICHA W M3YUYCHHE €To
CBOICTB, KAYECTBCHHBIC PEAKIIMH OPTAHUYECKUX BEIIECTB, ICHATYpaIlus OCIIKOB IPU HarpEeBaHUH,
[[BETHBIE peakiiiy OEIKOB) B COOTBETCTBUU C MPaBUIaMH TEXHUKH 0€30MaCHOCTH MPH 00palieHuu
C BeIIeCTBaMH W JabOpaTOpHBIM OOOPYIOBAHHMEM, MPEACTABIATH PE3YIbTAaThl XUMHYECKOTO
JKCIIEPUMEHTa B (DOpMe 3amlucCH YPaBHEHHH COOTBETCTBYIOIIMX PEAKIHA W (OPMYIHpPOBATH
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeaCcTBa MaccoBOi nHdopmaiuu, IHTepHeT u Apyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJMIOMATh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTO
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICJIIX COXPAHCHUS CBOCTO 370POBBS U
OKpYKarollel MPUPOIHON Cpe/bl, 0OCO3HABaTh OMACHOCTh BO3ACHCTBHS Ha JKUBBIE OPTaHU3MBI
OmpeAeNéHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokazarens [1/IK, moscHaTh Ha
nmpuMepax CrocoObl YMEHBIICHHUS M TPEIOTBPAIICHHUS X BPEAHOTO BO3JICHCTBUS HA OPTaHU3M
YeJI0BeKa;

JUIsi 0OYYaIONIUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAaX MO3HAHUSI BEIIECTB M XUMUYECCKUX SBIICHUIA;



JUIS CTICTIBIX U CTIA0OBUISIIIMX 0OYYaIONIMXCsl: YMEHHE UCTIONB30BATh Pelbe(hHO-TOUCTHYIO
cucremy o6o3HaueHwuit JI. bpaiins 1uist 3anucu XuMuueckux Gopmyt.

11 KUIIACC

[TpeameTrHbIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHuyecKast XMMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH IPECTABICHUN: O XUMHYECKOH COCTaBISIONICH €CTEeCTBEHHO-HAYYHOU
KapTUHBl MHpA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbL, B HOPMUPOBAHUM MBILIUICHUS U
KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHAJIBLHOW TPAMOTHOCTH, HEOOXOJUMOW MJii pEeLIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpeJIE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOLINE
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JeKTPOHHBIC OPOUTAII AaTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHUCJICHHS, XUMHYecKas CBs3b (KOB&JIEGHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJZIMYECKAss ~ PEIIETKA, TUIBI ~XMUMHWYECKUX  pEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTHUYECKAs JUCCOLUALNS, OKUCIUTENIb, BOCCTAHOBHUTEINb, CKOPOCTh
XUMHUYECKON peakliiy, XMMUYECKOe PABHOBECHUE); TECOPUU U 3aKOHBI (TEOPHSI DJIEKTPOIUTUIECKON
auccouranuu, nepuoanueckuii 3akoH . M. MenaeneeBa, 3aKOH COXpaHEHUs MacChbl BEUIECTB,
3aKOH COXPAHEHHUs M MPEBpAIlECHUS DHEPIHMM IPU XUMUYECKUX DPEAKIMSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAIIUEe B OCHOBE IMOHMUMAaHUs
OPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIECHUS O CBOMCTBAX,
cocTaBe, MOJYyYEeHUH M 0€30MacHOM HCHOJIb30BAaHUU BAXKHEWIINX HEOPraHMYECKHUX BEILECTB B
OBITY U IPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHU BBISABIATH XapaKT€pPHbIC MPU3HAKK MOHATHUH, yCTaHABIMUBATbH
UX B3aHMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IIPU ONHUCAHUM HEOPraHMUYECKHUX
BEILECTB U UX IPEBPAILCHHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEeMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHHs OTACIbHBIX HEOPTaHWYECKHX BeIlecTB (yrapHblii ras,
VIJIEKUCHIBIA Ta3, aMMUaK, raméHas W3BECTh, HErami€Has W3BEeCTb, NUThEBas cOfa, MUPHUT U
Apyrue);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUX PA3JINYHOTO COCTABa, BU XUMUUYECKON CBSI3U (KOBaJICHTHAs, HIOHHAS,
MeTaJIJINYecKasi, BOJOPOAHAS) B COCAMHEHMSX, TUI KPUCTAIMYECKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHM;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATH MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
10 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIie coeuHeHUN (IpOoCThle BEellecTBa — METaJLIbl U
HEMEeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUIDI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICHT Hepuoauveckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATHU3HMPYIOUIYIO, OOBSICHUTENBbHYIO H
MIPOTHOCTHUYECKYIO () YHKIIHH,

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUecKuX 3nemeHToB /1. 1.
MeHeneeBa, HMCHONB3YS TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE



YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUs CBONCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuogaM U rpynnaMm llepuoguyeckoil cUCTEMbI XUMUYECKHUX AeMeHToB []. U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBAThH) 00IIME XUMUYECKUE CBOWCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSA3U MEXKJIY HEOPIraHMYECKHMMH BEIIECTBAMU C IIOMOINBK) YPABHEHUN COOTBETCTBYIOIIUX
XAMHYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XMMHYECKHE PEAKIUU MO0 Pa3InYHbIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyroluX BeUIecTB, TeIIoBOMYy 3(hdexTy peaxuuwu,
U3MEHEHHIO CTETICHEH OKMCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPAaBHEHHS PEAKIMN pa3IMYHBIX THIIOB, MOJHBIE
U COKpallEHHBbIC YPaBHEHUS pEaKlUi MOHHOTO OOMEHa, YUMTHIBAas yCIOBHS, MPU KOTOPBIX 3TH
peakLUMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN IPOBOAMUTH pPEAKLUH, MOATBEPKAAIOIINE KayeCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATh ONBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii OCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEMICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE ITPOLIECCHI, JIEKAIIIE B OCHOBE
IPOMBIIIJIEHHOTO TOJIyY€HUS CEPHOW KHUCIOTHI, aMMHakKa, a Takxke Cc(HOPMHUPOBAHHOCTh
Mpe/CTaBICHUH 00 OOIMX HAy4YHBIX MPUHIHUIAX W SKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
IIPOU3BOJCTBA;

c(OpMUPOBAHHOCTh yMEHUN MPOBOAWTH BBIYMCIEHUS C MCIOJIb30BAHUEM TOHATHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
pEaKIusaX, MacChl BEIIeCTBa WM 00bEMa ra30B 1O U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe MU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEILECTB, TEIUIOBOro 3(pdekTa peakiui Ha OCHOBE
3aKOHOB COXPAHEHUSI MaCChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUSI SJHEPTIUH;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMUYECKON MOCYAOH U
n1abopaToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBUiIa OOpaIlleHUs C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJTHATh XUMHUYECKUNW OSKCIIEPUMEHT
(paznmoxeHue NEpoOKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO UHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peakllMd HMOHHOTO OOMEHa, KaueCTBEHHBIC peaklud Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIlIEHUE SKCIIEePUMEHTATIbHBIX
3agau o TtemMaM «Metamnel» u «Hemeramibl») B COOTBETCTBUM C MpaBHJIAMU TEXHUKU
0€30MaCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JJaOOpaTOPHBIM 000pPYJOBAHUEM, NTPE/ICTABIISATH
pe3ynbTaThl XUMHUYECKOTO HKCIEpPHUMEHTa B (hopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX
peaxuii 1 GOopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHUIO,
MOJIy4aeMYyI0 U3 pa3HbIX HICTOYHUKOB (CpeIcTBa MacCOBOM KOMMYHUKaLUK, IHTEpHET U APYTHUX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOTro
MOBE/ICHNA B OBITY M TPYHOBOM [EATENHHOCTH B LEISIX COXPAaHEHHsI CBOEro 3/I0pOBbI U



OKpY>Karollled MPUPOIHOU Cpeibl, OCO3HABATh OMACHOCTH BO3JCHCTBHS Ha KUBBIC OPTaHU3MBI
OmpeAeEHHBIX BEIIECTB, MOHUMAsi cMbIcT mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBUICHUS U IPEAOTBPAIICHUS UX BPEIHOIO BO3/ICHCTBUSI HA OPTraHK3M YEJIOBEKa;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE NPUMEHATH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHUIA;

JUTSL CTICTIBIX M CTA00BUISIINX OOYJAIOIIMXCS: YMEHHUE UCTIONB30BaTh PEIbe)HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst mist 3anucu XuMudeckux (GopMyiL.



TEMATHYECKOE INTAHUPOBAHUE

CocraBieHo ¢ yueToM pabodeil mporpaMMbl BOCITUTAHUS HA YPOBHE CPEAHETO OOIIETO
obpa3zoBanus. BocnuratenbHblil MoTeHIMan yd4eOHOro mnpeaMera «XuMHs» 00ecreunBaeT
peanu3aIuio eJeBbIX TPUOPUTETOB O0YUAIONINXCS HA YPOBHE MPUOOPETEHUS IKOJIbHUKAMU
OIIbITa OCYIIECTBJICHUS COLIMAIBHO-3HAYUMBIX TEM.

I'paxknanckoe BocniuTanue:

OCO3HAHHO BBIP@XKAIOIIUNA CBOK POCCUMCKYIO TPaXKIAAHCKYIO IPUHAMIEKHOCTh
(MIEHTUYHOCTH) B TOJIMKYJIBTYPHOM, MHOTOHAIIMOHAJLHOM W MHOTOKOH()ECCHOHAIBEHOM
pOCCHIICKOM 00I1IECTBE, B MUPOBOM COOOIIIECTBE;

CO3HAIOIINI CBOE €JMHCTBO C HApoaA0M Poccuy Kak HCTOYHMKOM BJIACTH U CyOBEKTOM
TBHICSAYENIETHEH  POCCHMCKOM  TOCYAapCTBEHHOCTH, C  POCCHHCKHM  TroCyaapCTBOM,
OTBETCTBEHHOCTh 32 €r0 pa3BUTHE B HACTOALIEM M OyJylieM Ha OCHOBE HCTOPUYECKOTO
IIPOCBEILEHHs], CHOPMUPOBAHHOTO POCCUIICKOIO HAIIMOHAIIBHOT'O HICTOPUYECKOTO CO3HAHMS,;

IPOSBISIOIUI TOTOBHOCTh K 3aluTe PoOOuHBL, CHOCOOHBIN apryMEeHTHPOBAHHO
OTCTauBaThb CYBEPEHUTET M JOCTOMHCTBO Hapoja Poccum um Poccuiickoro rocynapcrsa,
COXpaHSATH U 3aIIHIIATE UCTOPUUYECKYIO IIPABLY;

OPUEHTUPOBAHHBIM HAa AKTUBHOE TPaKJAHCKOE y4aCTHE HA OCHOBE YBAKECHUS 3aKOHA U
IIPaBOIIOPsIJIKA, IPaB U CBOOOJ] COrpax/iaH;

OCO3HAaHHO U JEATENbHO BBIPAXKAIOIIMNA HENpusTHE JI000H IUCKPUMHUHALUU IO
COLIMAIBHBIM, HAIMOHAIBHBIM, PAaCOBBIM, DPEJIWTMO3HBIM  IIPU3HAKAM, IPOSBICHUU
9KCTPEMU3MA, TEPPOPU3MA, KOPPYILIMH, AaHTUTOCYJaPCTBEHHOH I€ATEIbHOCTH;
00JIaaroIMil OTBITOM TPAXKIAHCKOW COIMAIBHO 3HAYMMOM JESTEIBHOCTH (B YYCHUYECKOM
CaMOYIPAaBJIEHUH, BOJOHTEPCKOM JIBWJKEHUH, 3KOJOTMYECKHX, BOCHHO-NIATPHUOTHYECKUX U
Ipyrue o0beAMHEHUSX, aKIHsIX, IPOrpaMMax).

ITaTpuoTnyeckoe BoCIUTaAHHE:

BBIPQKAIOIIMI CBOIO HAIMOHAIBHYIO, 3THUYECKYIO MPHHAIIEKHOCTh, NMPUBEPKEHHOCTh K
POJHOM KyJbTYpE, II00O0Bb K CBOEMY HapOAY;

CO3HAOIINN IPUYACTHOCTh K MHOTOHAIIMOHAJIBHOMY Hapoy Poccuniickoit @enepanum,
Poccuiickomy OTeuecTBy, pOCCUICKYIO KYIbTYPHYIO HIEHTUYHOCTD;

MPOSIBJIAIOIINN JEATEIbHOE ILIEHHOCTHOE OTHOUIEHHWE K HCTOPUYECKOMY M KYJIbTYpPHOMY
HACJIeAUI0 CBOETO U Jpyrux HapoaoB Poccuu, TpagunusaM, NpasgHUKaM, I[TaMATHUKAM
HapoJI0B, IPOKMBAKOIIUX B pOAHOM cTpaHe - Poccuy;

NPOSIBIISIIOIIMI  YBaKEHHE K COOTEYECTBEHHHMKAaM, MPOXKHUBAIOLUIMM 3a pPYyOeKoM,
MTOAICPKUBAIOIINM UX MPaBa, 3aIMTY UX HHTEPECOB B COXPAHEHUHU POCCUUCKON KYJIBTYPHOU
UJIEHTUYHOCTH.

JlyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

NPOSBJIAIOINNA  IPUBEPKECHHOCTh  TPAAULUOHHBIM  JYXOBHO-HPAaBCTBEHHBIM
LIEHHOCTSIM, KyJIbType HapoAoB Poccnm ¢ ydyeToM MHpPOBO33PEHUECKOr0, HAllMOHAJIBHOTO,
KOH(ECCHOHATIBHOTO CAMOOIIPE/IeTICHH S,

JEUCTBYIOIMI Y OLICHUBAIOLIUI CBOE IOBEICHHUE U TOCTYIIKH, IOBEJIEHUE U TIOCTYIIKH
JAPYTUX JIIOAEH ¢ O3ULUNA TPAAULIMOHHBIX POCCUICKHUX JyXOBHO-HPABCTBEHHBIX LICHHOCTEH U
HOPM C OCO3HAHHMEM MOCIEACTBUU ITOCTYNKOB, JEATEIBHO BBIPAKAIONIMN HENPHUITHE
AQHTUT'YMAHHBIX U aCOLIMAIIBHBIX ITIOCTYIKOB, IOBEACHUS, IIPOTUBOPEYALLUX 3TUM LICHHOCTSIM;

MPOSBIISAIONINN YBaKEHHE K JKU3HM M JOCTOMHCTBY KaXKIOrO 4eJoBeKa, cBOOOAE
MHUPOBO33PEHYECKOr0 BBHIOOpPa M CaMOOIpENeNeHusl, K TNPEACTAaBUTEIAM pPa3InYHbIX
STHUYECKHX TpPYNI, peauruil HapoaoB Poccuu, MX HAaMOHAJIBHOMY JIOCTOMHCTBY H
PETUTHO3HBIM YYBCTBAM C YYE€TOM COOJIIOJICHUS KOHCTHUTYLIMOHHBIX TpaB U CBOOOJA BCex
TPaXKJIaH;



MOHUMAIOIIUM M JESATENbHO  BBIPAXKAIOIIUA  IIEHHOCTh  MEXHAIMOHAILHOTO,
MEXPEIUTHO3HOTO coryiacus Jitoied, Hapo10B B Poccru, ciocoOHBIN BeCTH AUATIOT C JIIOJbMU
pa3HbIX HAUMOHAJIBHOCTEW, OTHOLICHUS K PEIUIMU U PEIUTMO3HOM NPUHAIJIEKHOCTH,
HAXOJUTh OOIIKE IEJIU U COTPYAHUYATH AJISl UX JOCTUKCHHUS;

OpPUEHTUPOBAHHBI HAa CO3/JIaHUE YCTOMYMBOM CEMBHM Ha OCHOBE POCCHUUCKHX
TPaJULIMOHHBIX CEMEHHBIX IEHHOCTEH, TOHUMaHus Opaka KakK cOl03a MY>XYMHBI U >KEHIIMHbI
JUISL CO3J1aHUS CEMBH, POKJICHHS U BOCIIUTAHUS B CEMbE JI€TEH, HEMTPUATUS HACWIUS B CEMBE,
yX0/1a OT POJIUTENBCKON OTBETCTBEHHOCTH;

obnanaromuii  cPOPMUPOBAHHBIMH TPEICTABICHUSIMA O I[ICHHOCTH W 3HAYCHHH B
OTEUECTBEHHOW W MHUPOBOM KYyJIbType A3BIKOB M JUTEparypsl HapoaoB Poccuw,
JEMOHCTPUPYIOLINI YCTOMYHMBBINA MHTEPEC K UTEHUIO KaK CPEACTBY O3HAHUS OTEYECTBEHHOMN
Y MUPOBOM TYXOBHOM KYJBTYPBI.

du3znyeckoe  BocnUTaHMe, (POPMHUPOBAHHE  KYJbTYPbI  310POBbSl H
IMOIHMOHAJIBHOIO 0JIArONOJIYYHS:

MOHUMAIOIIMI ¥ BBIPAXKAKOIIMI B MPAKTUYECKON AEATEIbHOCTH LIEHHOCTh YKU3HU,
3JI0pOBbs U OE30MACHOCTH, 3HAYCHHUE JTUYHBIX YCUIUN B COXPAHEHUU M YKPEIUICHUU CBOETO
3I0POBBS U 3[I0POBbsI IPYTUX JIFOACH;

coOMIoaIUN MpaBuia JUYHOW M OOIIECTBEHHOW O€30MacHOCTH, B TOM 4YHCIIE
0€30I1acHOTO TIOBE/ICHUS B MHPOPMAITMOHHOM cpejie;

BBIPQXKAIOIIMI Ha MPaKTUKE YCTAaHOBKY Ha 3I0POBBIA 00pa3 KH3HU (30pOBOE
MUTaHUE, COOJFOJICHUE TUTHCHBI, PSKHUM 3aHSATHH W OTABIXA, PETYSIPHYIO (PU3NICCKYIO
aKTUBHOCTH), CTpeMIIeHHE K (DU3MUECKOMY COBEPIICHCTBOBAHUIO, COOIMIOJAIONINI U
MPOTaraHInPYONMUi 0€30IIaCHBIN U 3OPOBBINA 00pa3 )KU3HU;

MPOSBISAIONINN CO3HATENIbHOE M OOOCHOBAaHHOE HEMPUATHE BPEAHBIX IPUBBIUEK
(KypeHusi, yHOTpeOJIeHUSI aJKOrojsi, HApKOTHKOB, JIOOBIX (OpPM  3aBHCUMOCTENN),
JNECTPYKTUBHOTO TOBEACHMUSI B oOlIecTBe W IUQPOBOIl cpene, MOHMMaHUE HMX Bpeaa Ul
(hU3UYIECKOTO U TICUXHYECKOTO 370POBBSI;

JEMOHCTPUPYIOIIUNA  HABBIKM  pediIeKkcuu CBOETro  COCTOSHUSA  ((U3UYECKOTO,
SMOIIMOHAIBHOTO, TICHXOJIOTHYECKOTO), COCTOSIHUSI JPYTUX JIOJEH C TOYKH 3PEHHS
0€30MacHOCTH, CO3HATEIILHOTO YIIPABICHUS CBOMM SMOIIMOHATIBHBIM COCTOSTHUEM;
Pa3BUBAOIINI CHOCOOHOCTH aAaNTUPOBATHCS K CTPECCOBBIM CUTYAIIUSIM B OOIIIEHUH, B Pa3HBIX
KOJUIEKTUBAX, K MEHSIOIIMMCS YCIOBUSAM (COIMATBHBIM, HHPOPMAITHOHHBIM, TPUPOIHBIM).

TpynoBoe Bocnnutanue:

YBXKAIOIIUN TPYI, Pe3yabTaThl TPYy/la, TPYAOBBIE U MPodecCHOHANbHbBIE JOCTHKCHUS
CBOMX 3€MJISIKOB, WX BKJAJ B pa3BUTHE CBOETO MOCEICHUS, Kpas, CTpaHbl, TPYIOBbIC
JIOCTUKEHHS POCCUMCKOr0 HAapoa;

MPOSBIISAIONINHN CIIOCOOHOCTH K TBOPUECKOMY CO3UIATEIbHOMY COL[UAIBHO 3HAUUMOMY
TpyAy B JOCTYHHBIX TIO BO3pPacTy COLMAIBHO-TPYAOBBIX POJSX, B TOM YHCIIE
MPEINPUHUMATEIBCKON AESTETLHOCTH B YCIOBHUSX CAMO3aHATOCTH WA HAEMHOTO TPY/a;

YYaCTBYIOIIMI B COLMAJIBbHO 3HAUYMMOW TPYIOBOM IEATEIBHOCTH PA3HOTO BHUJIA B
cembe, 00111e00pa3oBaTeIbHON OpraHU3alui, CBOEH MECTHOCTH, B TOM YHCIIE OIJIaulBAEMOM
TpyAe B KaHUKYJSIPHBIE TIEPUOMBI, C y4ETOM COOIOJEHUS 3aKOHOJATeNbhcTBa Poccuiickoit
denepanuu;

BBIPXKAIOIINI  OCO3HAHHYI0O TOTOBHOCTh K TMOJNYYEHHIO TPO(HEecCHOHATBLHOTO
o0pa3zoBaHMs, K HEMPEPHIBHOMY O0OPa30BAaHUIO B TEUYCHHE JKU3HU KaK YCJIOBHIO YCTEITHOU
npodeccnoHanbHOM U 0OIIECTBEHHON AESITETbHOCTH;

MMOHUMAIOIIUNA CTIeU(PUKY TPYAOBOW JACSATEIBHOCTH, PETYIHPOBAHUS TPYIOBBIX
OTHOIICHUH, CaM000Opa30BaHUs U MPOPECCHOHATHLHONW CaMOTIOITOTOBKH B HH(POPMAITMOHHOM
BBICOKOTEXHOJIOTUYECKOM OOIIECTBE, TOTOBBIH YYHTHCS U TPYAUTHCS B COBPEMEHHOM
00IIIECTBE;



OpPHEHTUPOBAHHBI Ha OCO3HAHHBIN BBHIOOP chepbl TPyHOBOH, MpodeccrHoHaIbHON
JEsITeIbHOCTH B POCCUHCKOM OOILECTBE C YYETOM JIMYHBIX KU3HEHHBIX IJIAHOB, IOTPEOHOCTEN
CBO€ll ceMbH, 0OOIIIECTBA.

JIKOJIOrHYeCKOe BOCIIUTAHHUE:

JEMOHCTPHUPYIOIIUI B MOBEACHUU C(POPMUPOBAHHOCTH IKOJOTHUECKOW KyJIbTYphl Ha
OCHOBE IIOHUMAaHUs BIIMSHHSA COLMAIbHO-DKOHOMHUYECKHX IPOLIECCOB HA NPUPOLY, B TOM
YHcye Ha II100aJbHOM YPOBHE, OTBETCTBEHHOCTH 3a JICHCTBUS B IPUPOIHOM Cpee;

BBIPAXKAIOUIUN IEATEIBHOE HENPUATUE NEUCTBUMN, IPUHOCSIIUX Bpe IPUPOC;

NPUMEHSIIOIINNA 3HAHUS €CTECTBEHHBIX U COLMAIbHBIX HAyK JMJi1 PpPa3yMHOrO,
OepeKIIMBOro MPUPOIONOIb30BaHUS B OBITY, OOIIECTBEHHOM IIPOCTPAHCTBE;

MMEIOIINM U Pa3BUBAIOIIMANA ONBIT SKOJOTHYECKH HAIPABICHHOM, IIPUPOJLOOXPAHHOM,
pecypcocOeperaroneil JesTeaIbHOCTH, Y4aCTBYIOIUI B €10 IPUOOPETEHUN IPYTUMH JIIOIbMHU.

IleHHOCTH HAYYHOTI'O TO3HAHMS:

JEATENIBHO BBIPAXKAIOIIMM I03HABATEIbHBIE MHTEPECHl B PAa3HBIX IPEIMETHBIX
00J1acTSX C Y4eTOM CBOMX MHTEPECOB, CIOCOOHOCTEH, TOCTHIKECHUIA;

o0JafjaroIui IpecTaBIeHuEeM O COBPEMEHHON Hay4HOM KapTHHE MUpPa, IOCTHKEHUAX
HayKH U TEXHUKH, apTyMEHTUPOBAHHO BBIPAXKAIOIINN TOHUMaHUE 3HAUYEHUSI HAYKU B )KU3HU
poccuiickoro oOmecTBa, oOecredeHnu ero O0e30HacHOCTH, T'yMaHUTApHOM, COLIMAIbHO-
SKOHOMMYECKOM pa3BuThu Poccuu;

JEMOHCTPUPYIOIINNA HAaBBIKM KPUTHYECKOI'O MBIIUICHUS, OIPEIEIECHUs JOCTOBEPHOU
Hay4yHOU MH(OpMaLMY U KPUTHUKU aHTUHAYYHBIX [IPEICTaBICHUH;

pasBUBAOIIMKA M NPUMEHSAIONMN  HaBbIKM  HAONIOJEHMS, HAKOIUIEHUS U
cucreMarn3anuy (akToB, OCMBICICHHS OINBITA B €CTECTBEHHO-HAyYHOW W TYMaHHUTapHOU
00J1aCTsX MO3HAHUS, UCCIIEJOBATENIbCKOM 1A TEIbHOCTH.

xiracc — 10
roj ooydeHust — 1
BCEr0 4acoOB/KOJI-BO H/Y — 34/1

Hauweropanue Komriecrso JyekTpoHHbIe (HU(PPOBBIEL)
Ne i/ pa3aesioB U Tem 4acoB p p
o0pa3oBaTe/ibHbIE PeCYpPChI
NpoOrpamMmbl Bcero

Paspnen 1. Teopernyeckue 0CHOBbI OPraHMYeCKOM XMMHUH

IIpeamer opranndeckou

xuMuu. Teopus cTpoeHHs Bubmmoreka LIOK
1.1 OpPraHUYeCKUX 3 https://lesson.edu.ru/04/10
coequHenu A. M.
byrneposa
Hiroro no pasmeny 3 bubnuotexa [JOK

https://lesson.edu.ru/04/10

Paznen 2. YrieBoaopoabl

IIpenenbHble
21 YTIEBOOPOIB — 2 bubmuoreka [JOK
' https://lesson.edu.ru/04/10
AJIKAHBI
H
2.2 Tell):)ﬂeom: Brl,le' AJIKEHBI 6 Bubnuorexa LOK
' YHICBONOPOLEL ’ https://lesson.edu.ru/04/10
aJIKaIUCHBbI, aJIKHBI



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Apomarnyeckue bubmmoreka [JOK
2.3 2
YTIEBOIOPOIBI https://lesson.edu.ru/04/10
o | e | o oK
' YHICBOAOPOA https://lesson.edu.ru/04/10
nepepaboTka
Hroro no pazaeny 13

Pasznea 3. Kuciopoacoaepxammye oprannyecKkue coeIuHeHus

bu6nmoreka [IOK
3.1 CrupTet. Gexon 3 https://lesson.edu.ru/04/10
Anpneruasl. Kap6oHOBBIC
3.2 KHACJIOTEI. CIIOJKHBIE 7 Bubmmorexa LIOK
https://lesson.edu.ru/04/10
3UpHI
bubnnoreka IIOK
3.3 YIIeBOIE! 3 https://lesson.edu.ru/04/10
Wroro mo pazneny 13

Pasjen 4. A3oTcoaep:kaiye opranHudeckue coeIMHeHUus

41 AMuHBI. AMMHOKHUCIIOTEL. 3 Bbubnunorexa [IOK
' benku https://lesson.edu.ru/04/10
Hroro o pasaeny 3 bubnnoreka IIOK

https://lesson.edu.ru/04/10

Pa3zaea S. BbicokoMoJIeKY/JIIpHbIE COeIUNHECHUS

51 ILmactmaccel. Kayuyku. 9 bu6nmoreka [IIOK
' Bosokua https://lesson.edu.ru/04/10
Uroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB 34
110 ITPOTPAMME
knacc — 11
rog oOydeHus — 2
BCEr0 4acOB/KOJI-BO H/4 — 34/1
KoanuectBo
Ne Haumenopanue DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB M TeM 4acoB
n/n o0pa3oBaTejbHbIe pecypchl
NPOrpaMMsbl Bcero
Pa3neu 1. TeopeTruueckue 0OCHOBBI XUMHU
CrtpoeHune aTOMOB.
Ilepuonnyeckuii 3aK0H U Bubmmoreka LIOK
11 [Mepuonnyeckas cucrema 3 https://lesson.edu.ru/04/11
XUMHUYECKHX DJIEMEHTOB
. . MenneneeBa
12 Crpoenue BemecTna. 4 Bu6mamorexa LIOK

MHoroo0pasue BeuecTs

https://lesson.edu.ru/04/11



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

bu6mmoreka [JOK

13 XHUMHICCKHE peaKiun 6 https://lesson.edu.ru/04/11
bubmuoreka [JOK
)4 1
TOTo o pasieiy 3 https://lesson.edu.ru/04/11
Pa3znea 2. Heopranuueckasi xummus
bu6mmoreka [JOK
2.1 Meraznel 6 https://lesson.edu.ru/04/11
bubmuoreka [JOK
22 Hemerauist 9 https://lesson.edu.ru/04/11
53 CBs13b HEOPraHUYECKUX U 9 Bu6morexa [[OK
' OPraHUYECKHX BEIIECTB https://lesson.edu.ru/04/11
Utoro no pazneny 17
Paznea 3. XumMusd U :Ku3HbL
bubmuoreka [JOK
3.1 KHMIA 1 SKH3HE 4 https://lesson.edu.ru/04/11
Wroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 34

110 ITPOTPAMME



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

