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COJEP)KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKOl XUMHHU

[Ipeamer OpraHUYeCKOn XUMUU: eé BO3HMKHOBEHUE, pazBuTHE u 3HAYCHHE
B II0JIy4Y€HUH HOBBIX BEIIECTB U MaTEPUAIIOB. Teopus CTpOCHMs OpraHu4eckux coequHeHuii A. M. bytiepoBa, €€ ocHOBHBIE 1T0J10KeHUsI. CTPYKTypHbIE
(dbopMyIbl OpraHrnuecKux BemecTB. ['oMomnorus, nzomepusi. XuMUYeCKasi CBSI3b B OPraHMUECKUX COCIMHEHUSIX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccudukaluu OpraHuYeckux BeulecTB. HomeHkmaTypa opraHMYecKMX COEAMHEHUH (CUcTeMaTHuecKas) U TpPUBHAJIbHbBIC
HAa3BaHUs BAKHEUIINX IPEICTaBUTENIEH KJIIACCOB OPTaHUYECKHUX BEILIECTB.

OKcliepUMEeHTaIbHbIE METObl M3YUYEHUs BEIIECTB U UX IPEBpALlCHUH: 03HAKOMIIEHHE ¢ 00pa3liaMyu OpraHMYecKUX BELECTB M MaTepuajaMy Ha
UX OCHOBE, MOJICJINPOBAHHUE MOJIEKYJI OPraHUYECKUX BELIECTB, HAOII0ACHUE U ONIMCAHUE AEMOHCTPALMOHHBIX OIBITOB I10 MPEBPALLEHUIO OPTaHUYECKUX
BEIIECTB IPU HarpeBaHUHM (IU1aBJIeHUE, 0OYIIIMBaHUE U TOPEHHUE).

YraeBoaopoasl

AJKaHBI: COCTaB M CTPOCHUE, FTOMOJIOTHUECKUH psii. MeTaH U 3TaH — MpOoCTeHIIe NpeACTaBUTENN aJIKaHOB: (U3NYECKUE U XUMUYECKHE CBOUCTBA
(peakuuy 3aMeLIeHUs] U TOPEHUS ), HaXOXKACHUE B IPUPO/IE, TIOTyUEHHE U IPUMEHEHHUE.

AJKeHBI: COCTaB M CTPOECHUE, TOMOJIOTHUECKUH psil. DTUIICH U MPOIMWIEH — MPOCTeHIIne MPeCTaBUTENN AJIKEHOB: (PU3UYECKHEe U XMMHYECKHE
CBOMCTBa (peaKIy THAPUPOBAHNS, TAIOTEHUPOBAHNSA, TUAPATALUN, OKHCIEHUS U MOJIMMEPU3allin ), TOJIy4eHUE U IPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u merunOyraauen-1,3: cTpoeHue, BaxKHEWIIMe XMMHUYECKHE CBOMcTBa (peakuus mnoiuMepuszaunun). IlomyueHue
CUHTETUYECKOIO KaydyyKa U PE3UHBI.

AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHs, TOMOJIOTUYECKUH psA. ALETHIEH — NPOCTEHIIMH IMpeCTaBUTENb AJKMHOB: COCTaB, CTPOEHHUE,
¢u3nyecKkrne 1 XUMHUYECKHE CBOMCTBA (peakluy THIPUPOBaHUS, FalOr€HUPOBAaHMSI, THApaTallii, TOPEHUS] ), IOJTyYeHHE U IPUMEHEHHUE.

Apenbl. benson: cocraB, cTpoeHue, (U3NYECKME W XHUMHYECKHE CBOMCTBAa (peaklMu TajJOreHUPOBAHUS M HHUTPOBAHUS), IOJNyYeHHE U
npUMeHeHue. Tonyon: cocmae, cmpoenue, @usuyeckue u XuMudeckue Ceoucmea (peakyuu 2al02eHUpO8anus U HUMpOBAHUs), NOTYYeHUe U
npumenerue. TOKCUYHOCTb ApEHOB. [ eHeTHYECKas CBA3b MEXAY YIIIEBOAOPOAAMU, IIPUHAMIEKAIIMMH K Pa3IUYHBIM KJIACCAM.

[Ipupoanbie UCTOUHUKH yrieBoaopoaoB. [Ipupoanslit ra3 u nonyrHele HedTsHbIe ra3bl. Hedts n e€ npoucxoxaenue. CrnocoObl nepepaboTKu
He(TH: NMEePEroHKa, KPEKUHT (TePMUUYECKHM, KaTaluTHUeCKuil), muponu3. [IpoaykTsl nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUICHHOCTH U B
ObITy. KaMeHHBII yrosib ¥ MPOJYKTHI €0 nepepadoTKH.

OKcliepUMEeHTAIbHbIE METO/IbI M3YUYEHUs BEIIECTB U UX NPEBPALICHU: 03HAKOMJIEHHE ¢ 00pa3liaMu I1acTMace, KaydyKoB U PE3MHBI, KOJJICKIUH
«Hed1p» 1 «Yronp», MOJeIMpOBaHUE MOJIEKYJ YTIEBOIOPOAOB U raJlOr€HONPOU3BOIHBIX, IPOBEICHNE IPAKTUYECKOW pabOThI: MOJyYEHHE ITUJICHA U
U3Yy4YEHUE €ro CBOMCTB.




Pacuérneble 3anauu.

Brruuciienus mo ypaBHEHHIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTa PEAKIIMU IO U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UJIU MPOJYKTOB PEAKIIUH).

Kucnopoacoaepxamme oprannyeckne coeiNHEHUs!

[IpenenpHble OJHOATOMHBIE CIIUPTHL. METaHOI M ATAHOJI: CTpOeHue, (pu3nueckre U XUMHUYECKHE CBOMCTBA (peaklMK ¢ aKTUBHBIMU METaJUIAMU,
raJIor€HOBOJIOPOIaMH, TOPEHUE), IpUMeHeHue. BogopoaHbie CBA3M MEXIy MOJIEKYylaMHM cOupToB. JleificTBHME MeTaHOJa M 3TaHOJA Ha OpPraHu3M
YeJI0BEeKa.

MHOroaToOMHBIE CHUPTHL. DTHICHTIUKOIb U TIHUIEPHH: CTpOeHHE, (PU3NYECKHEe W XMMHYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO IEIOYHBIMU
MeTaJlJIlaMH, KaueCTBEHHAsl peaKilisl HAa MHOTOaTOMHBIE criupThl). [leiicTBre Ha opranu3M uenoBeka. [I[pumeHeHue rminepruHa v STHICHTIIUKOJSL.

®deHoII: CTpOCHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUECKUe cBoiicTBa. TokcuuHocTh (eHoMNa. [Ipumenenne gpenomna.

Anbaerubl U kemonsl. QopMalbJETu/l, alleTalbICTH/I: CTPOeHHE, PU3NUECKUE U XUMUYECKHE CBOWCTBA (PEaKIIMy OKUCIICHHS U BOCCTAHOBIICHUS,
KAaueCTBEHHbBIE PEAKIINH ), IOJYyYEHHE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAs W YKCYCHAasi KUCJIOTBHI: CTpOEHHE, (PU3NYECKUE M XMUMHUYECKHE CBOICTBa
(cBoiicTBa, o0mIMe /IS KJIacca KUCIIOT, PeaKIus ATepHU(HUKAIINN ), TOTydeHHe U puMeHeHre. CTeapuHOBAast U OJICMHOBAsI KUCIOTHI KaK MPEICTaBUTEIN
BBICIINX KapOOHOBBIX KHCIOT. Mbljia KaK COJU BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe AeHCTBUE.

Crnoxable 3(UpBl KaK MPOU3BOIHBIE KAapOOHOBBIX KHCIOT. ['maponmu3 cinoxHbX 3¢upoB. XKupsl. ['mapomns xupos. [IpuMeHeHHE XKHPOB.
buonoruueckas poib )KUpPOB.

VYrneBoabl: cocTaB, KjIacCU(pUKalLUs YIiIeBOI0B (MOHO-, TU- U Monucaxapu/sl). ['moko3a — mpocreiimmii MOHOCaxapHi: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (PU3NYECKHE U XUMHUECKUE CBOWCTBA (B3aumoaencTBue ¢ ruapokcunom meau(Il), okucnenrne aMmMuauHbIM pacTBopoM okcua cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TJIIOKO3bI), HAX0XKIEHUE B IPUPOJE, IPUMEHEHHE, Ouonoruueckas poib. @otocunTe3. OpykTo3a Kak H30Mep IIIIOKO3bI.

Kpaxman u nemnono3a kak mpupoAHble nosuMepbl. CTpoeHHE Kpaxmaia M Le/UTroo3bl. PU3NYecKue W XMMHUYECKHE CBOMCTBA Kpaxmala
(ruaponus, KauecTBEHHAs! PEaKIMsl C HOJIOM).

OKcllepUMEeHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB U WX MPEBpAIlleHUI: NMpoBeJeHNe, HAOMIOACHNE U OMUCAHHUE JIEMOHCTPAIMOHHBIX OINBITOB:
rOpeHHe CIUPTOB, KAUECTBEHHBIE PEAKIINH OJJHOATOMHBIX CIIUPTOB (OKUCIIEHHE 3TaHoa okcuioM Meau(1l)), MEOroaTOMHBIX CIUPTOB (B3aMMOJEiCTBHE
rnunepuHa ¢ rugpokcuaom meau(Il)), anprernos (okucIeHHEe aMMHaYHBIM pacTBopoM okcuaa cepedpa(l) u rugpoxcunom menu(Il), B3aumoeiicteue
KpaxMaja ¢ HOJI0OM), IPOBEACHUE MPAKTUIECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOW KHCIIOTHI.

PacuérHpie 3a1a4n.

Boruncnenus no ypaBHeHHI0 XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJTMYECTBA UCXOAHOIO BEIIECTBA WM MPOAYKTA PEAKIUH [0 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB UM MPOAYKTOB PEAKIINHN).

A3oTcoiepkalie opraHn4eckie CoeIMHEHusI.

AMHUHOKHCIIOTHI KaK aM(OTepHble OpraHuveckue coefnHeHus. PU3HMUecKue U XMMUYECKHE CBOWCTBAa aMUHOKHCIOT (Ha MpuUMepe TIIMIKHA).
buonoruueckoe 3HaueHne aMUHOKHUCIIOT. [lenTupl.

benku kak mpupoaHbIe BHICOKOMOJEKYISpHbIE coenrHeHus. [lepBuunas, BTOpUUHAs U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBa
OeNKOB: THIPOJIU3, ACHATypalusl, KAUeCTBEHHbIE peakliy Ha OeJKu.




OKCIIepUMEHTANIbHBIE METO/Ibl U3YYEHHUs BEIIECTB M WX MPEBPALICHUI: HAONIOJCHUE U OMHMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JE€HATypaIusl
OEIKOB IIPH HAIPEBAHUU, [IBETHBIC PEAKIIMH OCIIKOB.

BbicokomoiekyisipHble coeJUHEeHUs

OCHOBHBIE TIOHSTHUS XUMHUHU BBICOKOMOJICKYIISIPHBIX COCIUHEHUI: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIICHb MOJIMMEPHU3AIUH, CPEIHSISI
MoJieKysipHasi Macca. OCHOBHBIE METO/Ibl CHHTE3a BEHICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOIMMEpHU3alis U MOJTUKOH ICH AU

OKCIIEpUMEHTAILHBIE METOJIbI M3YUCHUS BEIISCTB M MX MPEBPAIICHUN: 03HAKOMIIEHHUE C 00pa3llaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMACC, Kay4yKOB.

MeXnpeAMETHBIE CBSI3H.

Peanu3zanusi MeXIpeIMETHBIX CBSI3ed IMPU U3YUYEHUU OpraHuyeckoil xumuu B 10 Kjacce OCyIIECTBIISETCS 4epe3 MCMOJIb30BAaHUE KaK OOIMIMX
€CTECTBCHHO-HAYYHBIX IMOHSATHH, TaK U TIOHITHH, SBJISIONINXCS CUCTEMHBIMU JIJISI OTJCJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYTHOTO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHATHUA: SIBJICHHE, HAYYHbIHN (DaKT, TUIOTE3a, 3aKOH, TeOpHs, aHaJIN3, CHHTE3, KiIacCu(pUKaLUs, EPUOTUIHOCTS,
HaOJI0ICHNE, U3MEPEHNUE, SKCIIEPUMEHT, MOJICIIMPOBAHHE.

®dwuzuka: mMatrepus, SHEpPTrus, Macca, aToM, AJIEKTPOH, MOJEKyNa, YHEPreTUYECKUN YpOBEHb, BEHIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSHUE
BelIecTBa, ((U3NIECCKIE BEITUIMHBI M CIUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusM, 6uocdepa, oOMeH BelecTB B opranusme, GOTOCHHTE3, OMOJIOTHYECKH aKTUBHBIE BellecTBa (OENKH, yrieBObI,
KHUPBI, PEPMEHTHI).

I'eorpacdus: MuHepabl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOMIAeMbIe, TOTLITUBO, PECYPCHI.

TexHOJIOTHS: THINEBBIC MPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO IUTAHUS, MOIOIINE CPEJICTBA, JICKAPCTBEHHBIE M KOCMETHYECKHE Tperaparsl,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMUU

XuMu4eckuil a35eMeHT. AToM. Sipo aToMa, U30TOIBL. DJIEKTPOHHAs 000JI04Ka. DHEPreTUYeCKue YPOBHH, OAYPOBHU. ATOMHBIE OpOUTANH, S-, P-
, d- onementhl. OCOOEGHHOCTH paclpeneNieHHus JICKTPOHOB MO OpOUTaIsIM B aroMax »JJIEMEHTOB IEPBBIX YETHIPEX IMEPHOMOB. DJIEKTPOHHAS
KOH(UTypalusi aTOMOB.

Ilepnoanueckuii 3akoH u [leproauueckas cucrema xumudeckux 3nemeHToB . 1. Menneneesa. CBsi3b nepnoanyeckoro 3akoxa u [lepuonnyeckoit
CUCTEMBI XUMUYECKUX d1eMeHTOB [[. 1. MenzeneeBa ¢ COBpeMEHHON TEOPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKHUX
3JIEMEHTOB M 00pa3yeMbIX UMU IMPOCTHIX U CJIOXKHBIX BEIIECTB 110 TPyINIaM U epuojaM. 3HadeHHne NepHOJUUECKOro 3aKOHa B Pa3BUTHH HAYKU.

Crpoenue BemiecTBa. XUMHUYECKas CBs3b. BuUIbl XMMHUECKOH CBSI3U (KOBAJIEHTHAs HEMOJISIpHAs U TMOJIApHAsi, MOHHAs, MeTajIndeckKasi).
MexaHnu3ambl 00pa30BaHUs KOBAJICHTHOW XHMMHYECKOH CBs3M (OOMEHHBI M JOHOPHO-aKUENTOpHBIA). Bomopoanas cBs3b. BaneHTHOCTb.
DnexTpooTpunaTenbHOCTh. CTeneHb OKUCIeHus. VIOHbI: KAaTHOHBI U @aHUOHBI.



BemectBa MONEKYJIAPHOIO M HEMOJEKYJSIPHOIO CTPOEHHUSA. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. [HUIbI KPUCTAUIMYECKUX PEIIETOK.
3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA KPUCTAIINYECKON PEIIETKU.

[TonsiTue 0 nucnepcHbIX cucteMax. VICTUHHBIE M KOJIOUAHBIE PacTBOPBI. MaccoBasi 107151 BEIECTBA B PaCTBOPE.

Krnaccudukanus HeopraHWYecKuX coequHeHH. HoMeHKIaTypa HEOpraHMYeCKHX BemlecTB. | eHeTHueckas CBSI3b HEOPTaHWYECKUX BEIIECTB,
MIPUHAUISKAIIUX K PA3JIMYHBIM KJIACCaAM.

Xumuueckas peakuus. Kinaccudukanus XMMHYECKUX peakifii B HEOPraHMYECKONW U OPraHMYeCKON XMMHUHU. 3aKOH COXPAHEHUSI MacChl BEIIECTB,
3aKOH COXPaHEHUs U NPEBPALLECHUS SHEPTUHU IPU XUMUYECKUX PEaKLUSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (akTopoB. OOpaTUMbIe peakinuu. XHUMHUYECKOEe paBHOBecue. DaKTOphI, BIMSIONIME HA
coctosiHie xuMuueckoro pasHosecus. [Ipunuun Jle [larense.

DnexTponuTryeckas auccoruanys. CHbHbBIE U c1adbie 371eKTpouThl. Cpea BOJHBIX PACTBOPOB BEIISCTB: KUCIAs, HEHTpaabHas, MEIOTHAS.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH.

DKCIEePUMEHTAIbHBIC METO/Ibl H3YUEHHUsI BEIIECTB U MX MPEBPAICHHUN: 1eMoHcTpalus Tabnull «[lepuogndeckast cuicteMa XMUMUYECKUX JIEMEHTOB
. . MenpaeneeBay, U3y4ECHUE Mozenen KPUCTAITAYECKUX PEUIETOK, HaOJIFOIcHUE
Y OINHCAaHME JAEMOHCTPALMOHHBIX M J1a0OPaTOPHBIX OMBITOB (Pa3joKEeHHE MEPOKCHAA BOAOPOJAa B MPUCYTCTBUU KaTAIM3aTOPa, ONPEACIICHUE CPEIbI
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATLHOTO UHIUKATOPA, pEaKIIMd HOHHOTO OOMEHa), TPOBEJCHHE MPAKTUIECKON paboThl «BiusHue pa3nuyHbIX
(haKTOpOB HA CKOPOCTh XUMUYECKON PEAKITHI.

PacuérHpie 3a1ayu.

Pacu€thl o ypaBHEHHSIM XUMHUYECKUX PEAKIIMI, B TOM YHCJIE TEPMOXUMHUYECKHE PACUETHI, PACYETHI C UCIIOJIB30BAHUEM MMOHITHUS «MACcCOBAast 10
BEILIECTBAY.

Heopranuueckasi xummus

Hewmerannsl. [Tonoxxenue HemeramwioB B [lepuoanueckoit cucreme xumuueckux 3nemeHToB JI. . MenneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
dusnyuecKkre CBOMCTBA HEMETAIUIOB. AJUIOTPOIHSI HEMETAIIIIOB (Ha MpUMeEpe KUCIOPo/ia, cepbl, hocdopa u yriaeposa).

XUMUYEeCKHE CBOMCTBA BaKHEUIINX HEMETAIUIOB (TaJOreHOB, cepbl, a3oTa, (ocdopa, yriepoga v KpeMHHUS) U UX COCTUHEHHUH (OKCHIOB,
KHUCJIOPOJICOACPIKAIIUX KUCIIOT, BOAOPOJIHBIX COCTUHEHUN ).

[IprMmeHeHne BaXXHEUIINX HEMETAUIOB U UX COCIMHEHUN.

Mertainnsl. [lonoxxenue meramioB B [lepuonnueckoil cucreme xumnyeckux neMeHToB [l. V1. MenzaeneeBa. OCOOEHHOCTH CTPOEHHUS ANEKTPOHHBIX
obonouek aromMoB MeTauioB. O0me Gusndeckue cBocTBa MeTaUIOB. CIIJIaBbl METAIIOB. DIIEKTPOXUMUYECKUH s HAMPSHKSHUI METAJIOB.

XUMHYECKUE CBOMCTBA BAKHEUIITUX METAIIOB (HATPUM, KaJIWH, KaJIbIINA, MarHui, ATIOMAHUAN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

O6mue cnocoObl moydeHus MeTauioB. [I[puMeHeHne MeTamuioB B OBITY U TEXHUKE.

OKCIEePUMEHTATBHBIC METO/Ibl M3YYCHHS BEIIECTB M WX NPEBPAIICHHUHN: M3yUYeHHUE KOJUICKIMU «MeTallibl U CIUIaBbD», 00pa3lioB HEMETAJIOB,
pelleHrne SKCIePUMEHTANBHBIX 3a/a4, HAONOJIeHWE W OIMUCaHUE JACMOHCTPAIMOHHBIX W JTAOOPATOPHBIX OIBITOB (B3aMMOJEWUCTBHE THUAPOKCHAA
QTFOMUHHUSI C PACTBOPAMH KUCIIOT U IE0YeH, Ka4eCTBEHHBIE PEaKIIMU Ha KAaTHOHBI METaJIIOB).

PacuérHpie 3a1a4n.

Pacuérter maccel BemecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCE€ WM 00BEMY OJIHOTO M3 YYaCTBYIONIUX B PEAKITUU
BEIIECTB, PacuéThl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOYKTOB PEAKIIMH, €CITU OJTHO U3 BEIIECTB UMEET MIPUMECH.




XuMHuS U JKH3Hb

Ponb xumun B 00ecTieueHUN 3KOJOTHIECKON, SHEPreTUIECKON U MUIIEBOW 0€30MaCHOCTH, Pa3BUTHH MEAWIHUHEL. [[0OHATHE 0 HAYYHBIX METOHaX
MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBienust 00 OOIMMX HAYYHBIX MIPUHIIUIIAX TMPOMBIIUICHHOTO TOTYYCHHS BAXKHEUIITNX BEIECTB.

UenoBek B MHUpE BEHIECTB M MAaT€pUAJIOB: BaXKHEUIIIME CTPOUTEIbHBIE MAaTepUAIIbl, KOHCTPYKIIMOHHBIE MAaTepHUAJIbl, KPACKU, CTEKJIO, KEpaMHKa,
MaTtepHuabl Uil SEKTPOHUKH, HAHOMAaTepHaIbl, OPraHMUYECKUE U MUHEPAJIbHBIC YI00pEHHUS.

XUMHS 1 3J0pOBbE YEJIOBEKA: ITpaBUJjIa UCIIOIb30BaHUsI JIEKAPCTBEHHBIX IIPEMapaToB, MpaBuiia 0€30MacHOro UCITOIb30BaHUS MPETapaToOB OBITOBOM
XHUMHHU
B IIOBCEIHECBHOM KU3HU.

MeKIpeIMETHRIC CBSI3H.

Peanuzanust MeXnpeIMETHBIX CBSA3EH MpU U3YYEHHUH OOIIe 1 HeopraHudeckoil XxuMuu B 11 Kilacce ocyIIecTBIsSETCS Yepe3 UCIOIb30BaHUE KaK
OOIINX €CTECTBCHHO-HAYYHBIX MMOHSATUH, TaK U OHSITHIA, SBIISIONIUXCS CUCTEMHBIMU JIJISL OTJICJIBHBIX MMPEJIMETOB €CTECTBEHHO-HAYIHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHBbIE TMOHATHA: HAY4YHBIH (DaKT, TWIOTE3a, 3aKOH, TEOpHUs, aHaIN3, CHUHTE3, KiIacCU(UKALUA, MEPUOIUIHOCTD,
HaOII0IeHUE, SKCTICPUMEHT, MOJICTTUPOBAaHUE, H3MEPEHUE, SIBJICHHUC.

®duznka: Marepusi, YHEPrus, Macca, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, NOH, U30TOII, PAJUOAKTUBHOCTh, MOJIEKYJIA, YHEPT€TUUECKHUI YPOBEHb,
BEIIECTBO, TEJIO0, 00BEM, arperaTHoOe COCTOSIHUE BEIIECTBA, (PU3HUSCKUE BETMYMHBI M SUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buomnorus: kiaeTka, opraHu3M, SKocucTema, onocdepa, MakKpo- 1 MUKPOAIJIEMEHThI, BATAMHHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIE MOPO/IBI, TOJIE3HBIE UCKOIIAEMbIE, TOITUBO, PECYPCHI.

TexHonorus: XuMH4ecKas IPOMBIIUIEHHOCTh, METAJULYPIUs, IIPOU3BOJACTBO CTPOUTENBHBIX MAaTEPUATIOB, CENBCKOX035MCTBEHHOE POU3BOJICTBO,
MUIIEBast TPOMBIIIUIEHHOCTh, (papMalieBTUYeCKasi MPOMBIILIEHHOCTh, TPOU3BOJICTBO KOCMETUUECKHUX MPENapaToB, MPOU3BOIACTBO KOHCTPYKIITMOHHBIX
MaTepUaJIOB, JIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.




IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHN HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranapiuBaeT TpeOOBaHUSA K pPe3yJibTaTaM OCBOCHHS OOYYarOIIMMHKCS IMPOrpaMM CPEIHEro o0mero oopa3oBaHus (JINYHOCTHBIM,
METanpeIMETHBIM U MpeAMETHBIM). HaydHo-MeToanuecKkoil OCHOBOHM sl pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOSHUSI MPOTPAMM CPEIHEro
00111ero 00pa3oBaHuUs SBIIACTCS CHCTEMHO-ICATEIbHOCTHBIA MOIXO/I.

B cooTBeTCTBUU C CHCTEMHO-ICATCILHOCTHBIM TOJIXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MpeaMera «XWMHs» Ha YPOBHE
CpeIHero o0IIero 00pa3oBaHusl BBIICICHBI CIICIYIONIUE COCTABIISIFOIIUE:

OCO3HaHNE 00YYAFOIIMMHUCS POCCHICKOM TPaXkIaHCKON UICHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIHFHOCTH U CAMOOTIPECIICHUIO;

HAJIMYME MOTUBAIUH K O0OYUCHUIO;

I[EJICHANIPABICHHOE Pa3BUTHE BHYTPCHHUX yOSKICHUN JIMYHOCTH HA OCHOBE KJTFOUEBBIX IIEHHOCTEH M MCTOPUUYCCKUX TPATUIUN 0a30BOI HAyKU
XUMUU;

TOTOBHOCTh M CIOCOOHOCTH OOYYaroIMXCs PYKOBOJCTBOBATHCS B CBOCH JIEATEIHPHOCTH IICHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPHUCYIIHMH
LIEJIOCTHOM CHCTEME XUMHUYECKOr0 00pa30BaHus;

HaJIMYUe TIPaBOCO3HAHUS SKOJIOTUIECKON KYJIBTYPHI M CIIOCOOHOCTH CTaBUThH IIETTU M CTPOUTH )KHU3HCHHBIC TUIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa « XUMHUs» TOCTUTAIOTCS B €IMHCTBE YY€OHOW U BOCITUTATEIILHOU JCITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYCCKHMH, COIMOKYIbTYPHBIMHA, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU W HJICATAMH POCCHICKOTO TPaXKIaHCKOTO OOIECTBa, MPUHATHIMU B
o0IiecTBe HOpMaMu U MPaBUJIAMH TTOBEICHHUS, CIIOCOOCTBYIOIIMMU MPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U HDABCTBEHHOTO CTAHOBIICHUS TUYHOCTH
o0yJaronmxcs.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS MpeaMeTa « XUMUS» OTPaXKaloT C(OPMUPOBAHHOCTH OIBITA MMO3HABATEIHHON U IPAKTHUECKOM 1eATEeTbHOCTH
00yJaromuXcsl 10 peaan3aIiy MPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIC B YACTH:

1) rpaskIaHCcKOro BOCIMTAHMSA:

OCO3HaHUS 00YYAIOIMUMHUCS CBOMX KOHCTHTYIIHOHHBIX TIPAaB M 00SI3aHHOCTEH, YBAKCHHSI K 3aKOHY U TIPABOMIOPSIIKY;

MPEJICTABJICHHSI O COLMATBHBIX HOPMAaX M MpaBUiIaX MEKIUNYHOCTHBIX OTHOILIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JICSITEILHOCTH INMPH CO3JaHWU YYEOHBIX IPOCKTOB, PEIICHWH YYEOHBIX M ITO3HABATEIBHBIX 3ajad,
BBITIOTHEHUH XUMUYECKHUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W IIPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTYMEHTBI IPYTHX IPH aHATH3E PA3IMIHBIX BUJIOB Y4eOHOH JIEATSIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

IIEHHOCTHOT'O OTHOIIICHUS K UCTOPUIECKOMY M HAyYHOMY HACIICUI0 OTCUYSCTBCHHON XHMHH;

YB)KEHUS K MPOIIECCY TBOPUYECTBA B OOJIACTU TEOPUM M MPAKTHUECKOTO MPUMEHEHHUS XMMHH, OCO3HAHHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh
PE3yJIbTAT JUTUTESIIBHBIX HAOJIOICHUH, KPOTIOTIUBBIX IKCIIEPHUMEHTAIBHBIX IIOUCKOB, IIOCTOSTHHOTO TPY/1a YUEHBIX U TPAKTHKOB;

HMHTEpeca W TO3HABATENBHBIX MOTHBOB B MOJYYCHHUU W MOCIEAYIONEM aHaIu3e HMHPOPMAIMU O TMEPEAOBLIX TOCTHIKEHHSIX COBPEMEHHOUN
OTCUYECTBCHHOM XNMHHU,

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS



HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OLICHUBATh CHUTYaIlUH, CBSI3aHHBIE c XUMHYECKUMHU SIBJICHUSIMH,
U IPUHUMATH OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbBI M [ICHHOCTH;

TOTOBHOCTH OILIEHMBAThH CBOE MMOBEJCHUE M MTOCTYIIKU CBOMX TOBAPHILECH C MO3MIIMI HPABCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHUE TTOCIICICTBHIA
3TUX MOCTYIKOB;

4) hopMHUpPOBAHHS KYJIbTYPHI 310POBbI:

MOHUMAHUSI [ICHHOCTEH 370pOBOT0 U 6e30MacHOro 00pasa KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIICHHS K COOCTBEHHOMY (hprU3HdIecKOMy U
MICUXUYECKOMY 370POBBIO;

COOJTIO/ICHHSI TTPABUIT 0€30MaCHOTr0 0OPAICHUS C BEIIECCTBAMHU B OBITY, IIOBCETHEBHOM )KU3HU U B TPYIOBOM JIESITEIBHOCTH;

MOHUMAaHUS [IEHHOCTH TPABWJ MHIMBUIYAIHLHOIO M KOJUIEKTHBHOTO OE30MTACHOTO MOBEIAECHHUS B CUTYAIMSAX, YIPOXKAOMIIUX 30POBBI0 M KH3HU
JIIOJICH;

OCO3HAaHUsI MTOCIIEACTBUI U HENPUATHS BPEIHBIX IPUBBIYEK (YIOTPEOICHHUS aaIKOroisl, HAPKOTHKOB, KYPEHHS);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHHUKATHBHOM KOMIICTEHTHOCTH B y4eOHO-HCCIIENOBATEIBCKON ESITEIbHOCTH, OOMIECTBEHHO IOJE3HOM, TBOPYECKOM W JIPYTHX BHIAX
JeSTeIbHOCTH;

YCTAaHOBKHM Ha aKTHBHOE YYaCTHE B PEIICHUHU MPAKTUYECKUX 3a/1a4 COIHAIBHOM HAIPaBICHHOCTH (B paMKax CBOETrO KJIacca, IIKOJIbI);

HHTEpeca K MPAaKTHUECKOMY M3YUYEHHUIO MPOPECCHil pasInuyHOro pojia, B TOM YHCIIC Ha OCHOBE MPUMEHEHHS NMPEIMETHBIX 3HAHUH 110 XMMUH;

YB@KEHHUS K TPY/Y, JIIOJISAM TPY/Ia M PE3YJIbTaTaM TPYIOBOM IS TENbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHANBUAYaTbHOM TpAacKTOpHUHU 00pa3oBaHus, Oyayiiei mpodeccun u pearn3aui COOCTBEHHBIX KU3HEHHBIX
IUTAHOB ¢ YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUH, HHTEPECOB U MOTPEOHOCTEH 00IIIeCTRa;

6) 9K0JIOrHYECKOr0 BOCIIUTAHHUSI:

HKOJIOTHYECKH I1eJIECO00Pa3HOr0 OTHOIICHHUS K TIPUPO/IC, KaK UCTOYHUKY CYIECTBOBAHUS JKU3HU Ha 3eMiie;

MOHUMAaHUS TJI00ATLHOTO XapakTepa dKOJOTMYECKUX MpoOIieM, BIUSHUS SKOHOMUYECKHX MPOIECCOB HAa COCTOSIHUE MPHUPOIHON U COMMATBLHOMN
CpenbL;

OCO3HaHUsI HEOOXOJMMOCTH UCIIOIb30BaHUS TOCTHKEHUI XUMUH JIJTs PEIIIEHHSI BOMIPOCOB PAI[HOHATBHOTO MIPUPO/IOTIOIH30BAHHS;

AKTHMBHOTO HENPUATHs JEHCTBUM, NPUHOCAIINX BpPEA OKPY)XKAOMIEH TNPHPOJHOM Cpele, YMEHHUS IPOTHO3MPOBATH HEOIATONPHUSTHBIE
HKOJIOTMYECKHUE MMOCIEACTBHUS MPEAPHHUMACMBIX ICHCTBHI U MPEIOTBPAIIATH UX;

HAJIMYUS PAa3BUTOTO SKOJIOTHYECKOTO MBIILIEHHUS, SKOJIOTHUECKON KYJABTYPBI, OIBITA JAEATEILHOCTH DKOJOTMYECKOM HAIPABIECHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI MU B TIO3HABATEIbHOM, KOMMYHUKATHBHOM M COIUAIBHOM MPAKTHKE, CIIOCOOHOCTH ¥ YMEHHSI aKTHBHO MPOTHBOCTOATH UICOIOTUH
xemohobuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS

chpOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOM PAKTHKH;

MOHUMAHUS CIeM(PUKA XMMUH KaK HAYKH, OCO3HAHUA € posid B (POPMHUPOBAHHUHU PAIIMOHAIBHOTO HAYYHOT'O MBIIICHHUS, CO3JaHNH IIEJTOCTHOTO
NPEJICTABICHNs 00 OKPYKAIOIIEM MHpE KaK O €IMHCTBE HMPUPOILI M YeJOBEKa, B MO3HAHMH IPHPOJHBIX 3aKOHOMEPHOCTEW M PELIEHHH MPoOIeM
COXpaHEHHsI IPUPOTHOTO PAaBHOBECHS;



yOexIEHHOCTH B 0COOOH 3HAYMMOCTH XMMHHU JJIsl COBPEMEHHON IMBMJIM3ALMU: B €€ I'yMaHMCTUYECKOM HANpaBIEHHOCTU M BaXKHOM pOJH B
CO3JIaHMH HOBOM 0a3bl MaTepUALHON KYJIbTYPBI, pEIICHHH ITI00ATBHBIX MPOOJIEM YCTOHYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPbEBOI, YHEPTETUUECKOH,
IUILEBOM U HKOJOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEAMLIMHBI, OOECIIEUEHNHN YCIOBUI YCHEIIHOrO TPyAa U SKOJIOTMYECKH KOM(pOPTHON >KU3HU
Ka)KIOr'o WieHa OO0IIEeCTBa;

€CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH: IMOHMMAaHUsS CYIIHOCTH METOJOB II03HAHMS, MCIIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax, CIHOCOOHOCTH
MCIOJIb30BATh MOTy4aeMble 3HAHUS Ui aHAM3a M OOBSCHEHUS SBJICHUN OKPYXAIOIIEro MHUpa U MPOUCXOIAIINX B HEM M3MEHEHHH, yMEHUS JIeNaTh
000CHOBAHHBIE 3aKJIIOYECHUSI HA OCHOBE HayUHBIX (DAKTOB M HMEIOIIMUXCSI JAHHBIX C LIEJIbIO MTOJIyYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENBHO HCIIOIB30BaTh XMMUYECKHUE 3HAHUS ISl PEIICHHS TPOOJIEM B peaibHBIX KHU3HEHHBIX CHUTYaLlUsX;

MHTEpEca K MO3HAHUIO U HCCIIEN0BATENIBCKON JESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPA30BAHMIO, K aKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHHUH MO XUMHUH B
COOTBETCTBHUHM C )KMU3HEHHBIMU MOTPEOHOCTIMM;

MHTEpeca K 0COOCHHOCTSIM TPpy/a B Pa3InYHBIX cepax MpodhecCHOHATBHON e TEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATBI

MertarpeaMeTHbIe pe3yiIbTaThl OCBOSHHSI yU€OHOTO NpeMeTa « XUMHUs» Ha YPOBHE CPEIHEro 001ero oopa3oBaHus BKIIOYAIOT:

3HaYMMBbIe [T (OPMUPOBAHUS MUPOBO33PEHUS 00YJAIOINXCS MEXKTUCIUIUTHHAPHBIE (MEXKITPEIMETHBIE) O0IIIEHAyYHbIE TIOHSATHUS, OTPAKAIOIIUE
LIEJIOCTHOCTh Hay4YHOH KapTHHBI MHpa U CHelM(UKY METOJIOB MO3HAHMs, MCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIEeCTBO, HEPrus,
SIBJIGHUE, MPOLECC, CUCTeMa, HAY4YHbIM (PAaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIeJOBaHHE, HAOIIOJAECHHE, M3MEpPEHUE,
HKCHEPUMEHT U JIpYTHe);

YHHUBEpcaJbHbIe YueOHbIe AelicTBUS (I03HAaBaTEIbHbIE, KOMMYHUKATHUBHBIE, PETYISATUBHbIE), 0OecreunBaroniue popmupoBaHue GyHKIUOHATLHON
I'PaMOTHOCTH U COLMAIbHOM KOMIIETEHIIMH 00y4aroIuxcs;

CIOCOOHOCTH 00Y4aIOIINXCS UCIIOJIB30BaTh OCBOCHHBIE MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHbIE yUeOHbIE JeHCTBUS
B [TI03HABATEJIBHON M COLMAIBHOM MPAKTHUKE.

MeTtanpeameTHble pe3yabTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU YU€OHBIMU TO03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU
JNEUCTBUAMM.

OBi1aieHne YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYeCKHeE AeiiCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTyaIH3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OMPECACIIATh HEIN ACATCIBbHOCTHU, 3adaBas MapaMETphbl U KPUTCPHUU UX AOCTHUKCHHUA, COOTHOCUTH PE3YIIbTATHI ACATCIBHOCTU C ITOCTABJICHHBIMU
LIEIMH,

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHUN MPUEMBI JTOTUYECKOTO MBIIIJICHUS — BBIACNSATh XapaKTEepHbIE MPU3HAKU MOHSATHUN M YCTaHABIWBATH UX
B3aMMOCBA3b, UCITIOJIB30BATh COOTBETCTBYIOIIMEC IMOHATHUA AJIA O6T)$[CHCHI/I${ OTACIIIBHBIX Q)aKTOB u ﬂBJ'IeHPIfI;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIACCU(UKAIINY BEUIECTB U XUMHUYECKHUX PEAKIIHIA;

YCTaHABJIMBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MKy U3y4aeMbIMU SBJICHUSIMU;



CTPOUTH JIOTUYECKHE pacCyXIeHus (MHIYKTHUBHBbIC, [EAyKTHBHbIC, I10 AaHAJOTWH), BBISBIATH 3aKOHOMEPHOCTH U TPOTHUBOpEUUs B
paccMaTpruBaACMBbIX SABJICHUAX, (bOpMy.HI/IpOBaTb BBIBOJbI U 3aKJIIOUYCHUS,

MIPUMEHSTH B IIPOIECCe TTO3HAHUS, UCIIOJIb3yeMble B XMMUH CUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, TPEOOPa30BbIBATH MOJICIbHbBIC TPEICTABICHUS
— XUMHYECKUI 3HAaK (CHMBOJ) DJIEMEHTa, XUMHUYecKas (popMylia, ypaBHEHHUE XMMHYECKOW PEaKIUH — IPU PEHICHWH Y4EeOHBIX MO3HABATEIBHBIX H
MPAaKTUYECKUX 334, IPUMEHATh HA3BAHHBIEC MOJICIbHBIE ITPEACTABIICHHUS JUIsl BBISIBIICHUS XapAKTEPHBIX IPU3HAKOB U3y4a€MbIX BEIIECTB U XUMHYECKUX
peaKuui.

2) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

BJIaACTb OCHOBAMU METOJ0B HAYUYHOT'O IMO3HAHHWA BEIICCTB U XUMHWYCCKUX peaKLIPIfI;

dbopMynpoBaTh LIEIM U 33/a4dl MCCIEAOBaHHUA, UCIOIb30BaTh MOCTABICHHBIE U CAMOCTOSTENHHO C(HOpMYIHpOBaHHBIE BOINPOCHl B KayeCTBE
MHCTPYMEHTA MO3HAHUS M OCHOBHI JIs1 ()OPMHUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABMIIBHOCTH BHICKA3BIBAEMBIX CYXKIICHHIA,

BIIA/IETh HABBIKAMH CAMOCTOSITENILHOTO IJIAHUPOBAHUS U MPOBEACHUS YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOMIOAATh 32
XOJIOM TIPOIIeCcca, CAMOCTOSATEIHHO MPOTHO3UPOBATE €T0 Pe3yNbTat, HOPMYIUPOBATH 000OIIECHNUS U BBIBOBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YIHTATOB
UCCIIeTIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOIETaHHON padoTe;

HpI/IO6p€TaTB OIIBIT yLIeHI/I‘-IGCKOI\/JI HCCHGILOB&TGHBCKOﬁ u HpOGKTHOfI ACATCIIbHOCTH, IIPOSBIIATH CHOCO6HOCTB N IT'OTOBHOCTBb K CAMOCTOATCIIbHOMY
MIOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a/]1a4, IPUMEHEHHIO PA3JIMYHbIX METOJOB IIO3HAHUSA.

3) padora ¢ unopmanmeii:

OpPUEHTUPOBATHCS B PA3IMUHBIX UCTOUYHUKAX WH(pOpMaAuU (HAYYHO-TIOMYJISIpHAS TUTEPATypa XUMHUUECKOTO COJIep KaHMs, CIIPAaBOYHbIE TOCOOUS,
pecypcbl HTepHeTa), aHanM3upoBaTh WHOOpPMAIMIO PA3IMUYHBIX BUIOB U (OPM TPEACTABICHHS, KPUTUYECKU OLIEHUBATH €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUYNBOCTH;

(hopMyIupOBaTh 3aMIPOCHl U MPUMEHSThH PA3JIMYHBIE METOIBI IIPU TIOUCKE B 0TOOpE MH(GOPMAIH, HEOOXOIMMOM JIJIs BHITIOJIHEHHS YIEOHBIX 3a/1a4
ONPEAEIIEHHOTO THUIIA;

HpI/IO6p€TaTI> OIIBIT UCITIOJIB30BaAHUS I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHI)IX TEXHOJIOTHH U PA3JIMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENTLHO BBIOMPATh ONTUMAJBHYIO (popMy mpencTaBieHust uHGopmanuu (cXxeMbl, rpaduku, TuarpaMmbl, TaOIUIbI, PUCYHKU U APYTHUE);

HCIOJIb30BaTh HAYYHBIN SI3bIK B KauecTBE CpPEeACTBAa IpH paboTe ¢ XMMUYECKOW MHPOpMaIUeil: MPUMEHITh MEXIpeaMETHbIE ((hU3nuecKkue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOIIBI, (hOpMYyIbl, a00OpeBHATYpbl, HOMEHKIATYPY;

WCIIO0Ih30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISTHOCTH.

OBJIaI[eHl/Ie YHUBEPCAJIbHBIMHA KOMMYHUKATUBHBIMHA [[CﬁCTBPISIMPIZ

3aJ1aBaTh BOIPOCHI 1o CYILLECTBY oOcyxaaemMon TEMBI B xoJie nuaora
W/WIH TUCKYCCHH, BBICKA3bIBATh UIeU, (POPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTENLHO BBIITOJIHEHUS TIPEIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3EHTAIMEH pPe3yIbTaTOB IMO3HABATEIHFHOM JEATEIHPHOCTH, TIOMYYCHHBIX CAMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU TPHU
BBITIOTHEHUH XUMUYECKOTO IKCIIEPUMEHTA, MPAKTUIECKON pabOTHI MO MCCIEAOBAHUIO CBONCTB M3YYaeMbIX BEIIECTB, pealn3allui y4eOHOTO MPOEeKTa U
dbopmynupoBaTh BBIBOJIBI



o  pe3yiabTaTaM TMPOBEACHHBIX  HMCCIEAOBAHMA MYyTEM  COIJIACOBAHMA TMO3MIMA B XoAe oOOCykIeHuss ©  oOMeHa  MHEHHSIMH.
OBiajjeHne YHMBePCAJIbHBIMHU Pery/isiTUBHBIMU /1€iiCTBUAMM:

CaMOCTOATEJIbHO TUIAHUPOBATh U OCYLIECTBIIATH CBOIO ITO3HABATEIBHYIO I€ATEIBHOCTD, ONPEAesis €€ LeNH U 3a/1a4i, KOHTPOJIUPOBATh U 110 MEPE
HEOO0XOIMMOCTH KOPPEKTUPOBATh NPEJIaraéMblii alrTOPUTM JICMCTBUI MPH BBHIMOJIHEHUH y4eOHBIX U MCCIEI0BATEIbCKUX 3a/1a4, BRIOMpaTh Hauboiee
3¢ (deKTUBHBIN CIOCO0 UX pElIeHUs ¢ YYETOM MOMyYeHUs] HOBBIX 3HAHHM O BEIIECTBAX M XUMUYECKUX PEaKIUsX;

OCYULIECTBJIATH CAMOKOHTPOJIb CBOEH ACATEIBHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

IIpenMeTHbIe pe3yIbTaThl OCBOCHUA Kypca «OpraHudeckasl XUMUs» OTPaXaroT:

c(OPMHPOBAHHOCTH MPECTABICHUNA O XUMHUYECKOW COCTABISIONICH €CTECTBEHHO-HAYYHOH KapTHUHBI MHUPA, POJIM XUMHUHU B TIO3HAHUH SIBICHHUH
IPUPOJIbI, B GOPMHUPOBAHUY MBIIICHUS U KYJIbTYPbl JUYHOCTH, €€ (GYHKIIMOHAIBHON I'PAaMOTHOCTH, HEOOXOAMMOM ISl PEeLIeHUs TPAKTUYECKHX 3a1ay
Y 3KOJIOTMYECKH 0OOCHOBAaHHOI'O OTHOUIEHUS K CBOEMY 3JI0POBbIO U IPUPOAHOH cpelie;

BJIQJICHUE CHUCTEMOH XHMMHYECKHUX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOLIME TMOHATHUSA (XMMHUYECKHUN 3JIEMEHT, aToM, 3JIEKTPOHHas
000J104YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb, JIEKTPOOTPULIATENIBHOCTh, XUMHUECKAas CBA3b, CTPYKTypHas (popMyiia (pa3BEpHYyTas U COKpaIIEHHAs ), MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIN 00bEM, YIIIepOAHBIN cKkeneT, QyHKIMOHAIbHAS TPYINa, paJuKall, H30MepHUs, H30Mepbl, TOMOJIOTHUECKUH psiJl, TOMOJIOTH,
YIJI€BOAOPOABI, KUCIOPO U a30TCOACPKAIIUE COEAUHEHUS,, MOHOMED, IOJINMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIIIPHBIE COCIUHEHNS); TEOPHH U
3aKOHBI (Teopusi CTpOeHUs! opraHnyeckux BemecTB A. M. BytiiepoBa, 3aKkOH COXpaHEHHs] MacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK
XUMHH; MUPOBO33PEHUYECKUE 3HAHMUS, JIEXKAIINE B OCHOBE IOHUMaHUs MPUYMHHOCTH U CHCTEMHOCTH XMMHUYECKUX SIBJIEHUH, (DAaKTOIOTrMYECKHUE CBEACHUS
0 CBOIiCTBax, cocTaBe, NOJYYEHHUHU U OE30M1aCHOM UCIIOJIb30BaHUH BaKHEHIINX OPraHMYECKHUX BEIIECTB B OBITY U MPAKTHUUYECKON JeSITeIbHOCTH YEJI0BEKa;

c(OpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTepHbIE MPU3HAKU MOHSATHI, yCTaHABIMBAaTh MX B3aMMOCBS3b, MCIOJB30BAaTh COOTBETCTBYIOILIUE
MIOHATUSA IIPU ONMCAHUU COCTaBa, CTPOCHUS U IPEBPALEHUN OPraHUYECKUX COCIUHEHUM;

c(OpPMUPOBAHHOCTh YMEHHMH HCHOJIb30BaTh XHUMHUYECKYI0 CHMBOJHMKY JUIS COCTaBJICHHS MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOI,
COKpaIéHHoN) GopMysl OpraHUYECKHX BEIIECTB M YPaBHEHUIH XMMHUECKUX PEaKIMid, U3rOTaBIMBaTh MOAEIN MOJIEKYJ OpPraHMYECKHX BEIIECTB JJIS
WJUTFOCTPAIIUU MX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAIEKHOCTh N3YUYEHHBIX OPIraHUYECKUX BEIIECTB 10 UX COCTABY M CTPOCHUIO K ONPEAeIEHHOMY
KJ1accy/Tpynie COeJUHEHNH (yIJIeBOIOPO/Ibl, KHCIOPO M a30TCOAEPKAILNE COETUHEHNS, BBICOKOMOJIEKYJISIPHbIE CO€AMHEHUS ), 1aBaTh UM Ha3BAHMSI 1O
cucremarnyecko HomeHknarype (IUPAC), a Takxke npuBOAWTH TPUBHAIBHBIE Ha3BaHWS OTACIbHBIX OPraHUYECKHMX BEIIECTB (3TUIIEH, MPOIUJIEH,
alleTWJIeH, STWICHIVIMKONb, TIUIEpUuH, (eHos, (opmanpierun, aleranbAeruja, MypaBbHHas KHUCJIOTA, YKCYCHas KHCJIOTa, OJEMHOBas KHCIOTaA,
CTeapHHOBas KHCIIOTA, TIII0K03a, (PYyKTO3a, Kpaxmall, L1003, TIUIHH);



C(OPMHUPOBAHHOCTb YMEHUS ONPEAEIATh BUbl XUMUYECKOM CBA3HM B OPIraHUYECKUX COEIMHEHUAX (OJIMHAPHBIE U KPAaTHBIC);

c(OPMHPOBAHHOCTH YMEHUS IPUMEHSTD MTOJIOKEHHSI TEOPUH CTPOSHUS OpraHnyeckux BemectB A. M. BytiepoBa aiist 00bsICHEHUS 3aBUCUMOCTH
CBOMCTB BEILLECTB OT UX COCTABA U CTPOECHHUS; 3aKOH COXPAHEHHUSI MAacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3NUECKUE U XMMUYECKHE CBOMCTBA TUITMYHBIX MPEJICTABUTENICH PA3TUIHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (MEeTaH, 3TaH, 3THJIEH, NpPONWJIEH, aleTuwieH, OyraaueH-1,3, MetunOyranuen-1,3, GeH30J, METaHON, 3TaHOI,
STHJICHIJIUKOJb, TIUIEPHH, (EHOJ, aleTaabAerH]l, MypaBbUHAs M YKCYCHAsl KHCIIOTHI, TJIFOKO3a, Kpaxmal, LEJUII0I03a, aMUHOYKCYCHasl KHCIIOTa),
WUTIOCTPUPOBATh NTEHETUYECKYIO CBSA3b MEX/1Y HUIMU YPAaBHEHUSIMU COOTBETCTBYIOIINX XUMUUECKUX PEAKIUi C UCIIOJIb30BaHUEM CTPYKTYPHBIX GOPMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOUHUKH YIIIEBOJOPOIHOTO ChIpbs (HEPTh, MPUPOIHBIN T'a3, YIoJib), CIIOCOOBI UX MEepepaboTKU
U MIPAKTUYECKOE IPUMEHEHHE IPOAYKTOB epepaboTKH;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJUTH BBIYUCICHHS MO XMUMUYECKHM YPaBHEHHUSM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WIIH
IPOAYKTa peakuun o U3BECTHBIM macce, 00BEMY, KOJINYECTBY OJTHOTO u3 HCXOJIHBIX BEIIECTB
WM NIPOJYKTOB PEAKIUN);

c(OPMHUPOBAHHOCTh YMEHUH BJIAJETh CUCTEMOI 3HAHMI 00 OCHOBHBIX METO/aX HAyYHOrO IO3HAHUS, MCIOJIb3YEMbIX B XUMHUH NPH U3y4EHUU
BEIIECTB M XMMHUYECKHX SIBICHUH (HaOnroneHue, u3MepeHue, IKCIePUMEHT, MOJICIHPOBAHUE), MCIIOIB30BaTh CUCTEMHBIE XUMUYECKUAE 3HAHUS IS
IPUHATHUS PEIIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMM U UX IPUMEHEHU EM;

c(OPMHPOBAHHOCTh YMEHUH COOIIOAATh MpaBWIa TOJIH30BAHUS XUMHUYECKOW MOCYNON M J1abopaTopHbIM 00OpYJOBAaHHEM, a TaKKe IpaBUIiIa
oOpallleHus C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMH 110 BBIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHUX OIBITOB,;

c(OpPMUPOBAHHOCTh YMEHUMN IMJIAHUPOBATh U BBIIOJIHATH XMMHUECKUN SKCIIEPUMEHT (IIPEBPAILLECHUS OPraHMYECKUX BEUIECTB IPU HATPEBAHUH,
MOJTyYeHHEe 3TUJIEHAa U M3Y4YEHUE €ro CBOMCTB, KaUeCTBEHHbIE pEaKIMM OpraHMYEeCKHX BEIIECTB, JeHATypalus OelKOB MpU HarpeBaHUH, LBETHHIE
peakuuu O€lKOB) B COOTBETCTBHM C MpaBUIaMU TEXHUKM O€30MacHOCTH MpU OOpalleHHHM C BELeCTBAaMU U J1a0OpaTOPHBIM 00OpYIOBaHUEM,
IPEJCTABIATH PE3YJIbTAThl XUMUUYECKOI'0 SKCIIEPUMEHTA B (hOpME 3alIUCH YPAaBHEHUH COOTBETCTBYIOIIUX pPeaKkiuil 1 (hOpMYIMPOBATH BHIBOJIBI HA OCHOBE
3TUX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTUUECKH aHATTM3UPOBATh XUMUUECKYIO HH(OPMAIIHIO, TOJTYyYaeMyI0 U3 Pa3HbIX HICTOUHUKOB (CpeACcTBAa MacCOBOM
uHpopmanuu, IHTEpHET U Npyrux);

c(OPMHPOBAHHOCTh YMEHUH COOJIIOJIAaTh MpaBWJIa HKOJOTHYECKU IeJIeCO00pa3HOro MOBEACHHsI B ObITY M TPYAOBOM AEATENBHOCTH B LEJSAX
COXPAHEHHUs CBOETro 3/I0POBbS M OKpPY)KAIOIIEH MPUPOAHON Cpeabl, OCO3HABATh OMNACHOCTh BO3JCHCTBHS Ha JKHUBBIE OPraHU3MBI OMPEENIEHHBIX
OpPraHUYecKUX BellecTB, MoHuMas cMbicha mokaszarens [1JIK, moscHATh Ha mpumepax cHocoObl YMEHBIIEHUS U TNPEIOTBPAIIEHUS HX BPEIHOTrO
BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

U 00YYaIOUIMXCSl ¢ OTPAaHMUYCHHBIMH BO3MOXHOCTSIMU 370POBBSI: YMEHHUE NMPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHUA
BEIIECTB U XUMUYECKHX SIBJICHMUIA;

JUI CTETIbIX M CIAOOBUAAIIMX OOYYaIOLIMXCS: YMEHHE HCIOJb30BaTh pesibe(hHO-TOUeUHYI0 cucteMy oOo3HaueHuit JI. Bpaitns mis 3anmucu
XUMUYECKUX (HOPMYII.



11 KJTACC

[IpenMeTHbIe pe3ybTaThl OCBOCHUA Kypca «O01as 1 Heopranudeckasi XuMUsD OTPaXKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUN: O XUMUYECKOH COCTaBIISIONMIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJU XUMHH B TIO3HAHUU SIBIICHHUMA
PUPOBI, B GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYPhl TUYHOCTH, €€ (PYHKIIMOHAIBHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIs1 peLICHUS TIPAKTUYECKUX 3a7a4
1 9KOJOTMYECKH 000CHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM Cpee;

BJIQJICHUE CHCTEMOW XMMHYECKUX 3HAHHU, KOTOpas BKIIOYACT: OCHOBOIOJATAIOIINE MOHATHS (XMMUYECKUI 3JI€MEHT, aToM, MU30ToIl, S-, P-, d-
3JIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BaJICHTHOCTD, AJIEKTPOOTPHULIATEIILHOCTD, CTEIICHh OKUCIICHUS, XUMUYeCKas
CBSI3b (KOBAJIEGHTHAs, MOHHAsA, METa/NIM4yecKas, BOJAOPOJHAsS), KpPHUCTAUIMYECKash PEIIETKA, TUIbI XMUMHUYECKHUX PEaKIHi, pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JIEKTPOIUTHUECKAS JUCCOLUALMS, OKUCIUTEIh, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON pEeaKIIMH, XUMUYECKOE PABHOBECHE); TEOPUU
Y 3aKOHBI (TEOPHsl DIEKTPOTUTHYECKON JUCCOLMaluu, nepuoandeckuii 3axon . M. MenaeneeBa, 3akOH COXpaHEHHs MacChl BELIECTB, 3aKOH COXPAHEHUS
U [IPEBPALLEHUS YHEPTUU IPU XUMUUECKUX PEAKIHX ), 3aKOHOMEPHOCTH, CHMBOJIMUECKUHN SI3bIK XUMHUH, MUPOBO33PEHYECKUE 3HAHNUS, JIEKALIE B OCHOBE
MOHUMAHUS MPUYMHHOCTH M CUCTEMHOCTH XMMMYECKUX SIBJICHHM, (PAKTOJOTHYECKHE CBEICHHS O CBOICTBAaX, COCTaBe, MOJYYCHUH U 0e30macHOM
HCIOJIb30BaHNHU BaKHEUIINX HEOPraHMUYECKHUX BEIIECTB B OBITY U IPAKTUUECKON JAESITEIbHOCTH YEJIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHHH BBISBIATH XapaKTepHbIE MPU3HAKU MOHSATHI, yCTaHABIMBATH MX B3aMMOCBS3b, MCIOIB30BATh COOTBETCTBYIOILIUE
MIOHATUSA IIPU ONMCAHUY HEOPTAHUYECKUX BEIIECTB U UX MIPEBPAILCHUM;

c(hOpMHUPOBAHHOCTh YMEHUH HCMOJIH30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUSA (DOPMYI BEIIECTB U ypaBHEHUI XMMUYECKUX pPEaKIui,
cuctematuyeckyro HoMeHkIaTypy (IUPAC) u TpuBuagbHble Ha3BaHUS OT/IEIBHBIX HEOPTAHUUECKUX BEIIECTB (YrapHbIN ra3, YIIEeKUCIIbIN Ta3, aMMHUaK,
raméHas U3BeCTh, Heral€Has U3BeCTb, MUThEBas COJA, MUPUT U APYTHE);

c(OpPMUPOBAHHOCTh YMEHUN ONPENENIATh BAJIEGHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B COEIUHEHUSIX Pa3IMYHOIO COCTaBa, BUJL
XMUMUYECKOH CBSI3M (KOBaJICHTHAs, MOHHAs, METAJNINYecKasi, BOJOPOJIHAS) B COCAMHEHUSX, TUI KPUCTAIUIMUECKONW PEIIETKH KOHKPETHOI'O BEIIeCTBa
(aTomMHas1, MOJIEKYJIsipHAsl, HIOHHAs!, METAJNINYECKas), XapaKTep cpebl B BOJHBIX PACTBOPaX HEOPraHMUECKUX COECTUHEHMIA;

c(OPMHPOBAHHOCTh YMEHUHN yCTaHABIMBATh NPUHAAJIEKHOCTh HEOPTaHMYECKUX BEIIECTB IO MX COCTaBY K ONpEAEIEHHOMY KJacCy/Tpyrie
COEMHEHMH (ITPOCThIE BEUIECTBA — METAJLIBI 1 HEMETAJUIbI, OKCHU/Ibl, OCHOBAHUS, KUCIIOTHI, aM(OTEpHbIE THIPOKCHIbI, COJIH);

c(OPMHPOBAHHOCTh YMEHUI pacKpbIBaTh CMBICI MepHoanyeckoro 3akoHa J[. V1. MenzaeneeBa u JeMOHCTPHPOBATh €r0 CHCTEMATU3UPYIOLIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIIHH;

c(OPMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh HIEKTPOHHOE CTPOSHHE ATOMOB XMMHUYECKHUX 3JIeMeHTOB 1—4 neprozoB Ilepuoaudeckoil cucteMsl
xuMuueckux snemeHToB J. M. MenneneeBa, UCMONB3ys MOHATUS «S-, P-, O-3JIEKTPOHHBIC OpPOUTAIN», «IHEPreTUYECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTU M3MEHEHHUs CBOMCTB XMMHUYECKHMX DJIEMEHTOB M UX COCIMHEHMU IO nepuojaM U rpymnmnam Ilepruoanyeckon cUCTEMbl XUMHYECKUX
anemenToB 1. . Menpeneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BEIECTB PA3IUYHBIX KIIACCOB,
MTOATBEPKIaTh CYIIECTBOBAHUE N'€HETUYECKON CBSI3M MEXI1Y HEOPTraHMYECKMMU BEIIECTBAMU C MIOMOLIBI0 YPABHEHHI COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKLuii;

c(OPMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATh XUMUYECKUE PEAKIIMU 10 Pa3IMYHbIM IPHU3HAKaM (YUCITY U COCTAaBY pearupyroliux BELIeCTB,
TEIIOBOMY 3 (EeKTy peakiny, U3MEHEHHUIO CTEeIIeHeH OKUCICHHS YIEMEHTOB, 0OpaTUMOCTH PEAKIIMHU, YUaCTHIO KaTaau3aTopa);



c(hOpPMHUPOBAHHOCTh YMEHHH COCTABIIATh YPAaBHEHUS PEaKIUK Pa3JIMYHBIX THUIIOB, ITOJIHBIC U COKPAIIEHHBIC YPABHEHHS PEaKIUii HOHHOrO0 0OMeHa,
YUUTBIBAS YCIOBUS, IPH KOTOPBIX 3TH PEAKIMK UAYT J0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUI IMPOBOUTH PEAKIIMH, TOATBEPIKIAFOIINE KAaUeCTBEHHBIM COCTAB PA3IMUHBIX HEOPraHMYECKHUX BEIICCTB, PACIIO3HABAThH
OIBITHBIM ITyTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIICCTB;

c(OpPMHUPOBAHHOCTh YMEHHU PACKPBIBATH CYIIHOCTh OKUCIMTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIMA IOCPEICTBOM COCTABICHUS 3JICKTPOHHOIO
OanaHca 3TUX peaKnii;

c(OPMHUPOBAHHOCTh YMEHHH OOBSICHATh 3aBHCHUMOCTh CKOPOCTH XHMHYECKOM PEaKIMM OT Pa3IuYHbIX (AKTOPOB; XapaKTep CMEIICHHS
XMUMHUYECKOTO PABHOBECHS B 3aBUCHMMOCTH OT BHeEIIHEero Bo3eiicTBus (npunmui Jle [latense);

c(OpPMHUPOBAHHOCTh YMEHHH XapaKTePHU30BaTh XUMHUYECKHE IPOIICCCHI, JIGKAIIME B OCHOBE MPOMBIIUICHHOTO MOJYYEHHUS CEPHOM KHCIIOTHI,
aMMHaKa, a Takxke chOPMUPOBAHHOCTH MPEICTABICHHH 00 OOIINX HAYYHBIX MPUHITUIIAX M SKOJIOTHYECKUX MMPOOIEMax XUMUIECKOTO IMPOU3BOICTBA;

C(OPMHPOBAHHOCTh YMEHHH TPOBOJUTH BBIYUCICHHS C HCIOJIb30BAaHMEM IOHSITHS «MAaccoBas JIOJIs BEIIECTBA B PAcTBOpE», OOBEMHBIX
OTHOIIICHHUH T'a30B IPU XMMHUYECKHX PEaKIUIX, MAcChl BEIIECTBA WK 00bEMA Ia30B M0 U3BECTHOMY KOJHUYECTBY BEIIECTBA, MACCE MM 00BbEMY OJTHOTO
U3 y4acTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3P eKTa PeaKkiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcCChl BEIIECTB, IPEBPAICHHUS U COXPAHCHUS
SHEPIUH;

Cc(OPMHPOBAHHOCTh YMEHUI COOJIOATh MpaBWIa TOJIH30BAHUS XUMHUYECKOW MOCYIOW M J1a0OpaTopHbIM 00OpYJOBaHHEM, a TaKKe NpaBuia
0OpalleHHUs C BEICCTBAMHU B COOTBETCTBHH C HHCTPYKIIUSMH IO BBITIOJHEHHUIO JIAOOPATOPHBIX XUMHUYCCKHX OIBITOB;

C(OPMHPOBAHHOCTh YMCHHI IUIAHHUPOBATH M BBINOJHATh XMUMHUYECCKHI 3KCIIEPUMEHT (Pa3lIoKEHHE TEPOKCHIA BOAOPOJAa B IMPHCYTCTBUU
KaTajau3aTopa, OINpeelicHHEe CpPeabl PACTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCATHLHOTO WHAWKATOPA, BIUSHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTH
XUMUYECKON peakilnu, peaKkiiii HIOHHOTO OOMEHa, KaueCTBCHHBIC PEaKIK Ha CyIb(ar-, KapOOHAT- M XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUSI, PEIICHHE
IKCIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «Mertamisly U «Hemeramisl») B COOTBETCTBHH C NMpaBHIIAMH TEXHHUKH O€30MACHOCTH IMPH OOpAICHUH C
BEIIECTBAMH U JIAOOPAaTOPHBIM OOOPYAOBAaHHEM, TIPEJACTABIATh PE3yJbTaThl XWMHYECKOTO OJKCIEpUMEHTa B (opMe 3amucu ypaBHEHUMH
COOTBETCTBYIOIINX Peakiuii ¥ (GOPMYIHUPOBATH BBIBOIBI HA OCHOBE STHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTUYCCKH aHATM3UPOBATh XUMUYECKYIO HH(OPMAIIHIO, TIOTYYaeMyF0 U3 Pa3HBIX HCTOUHUKOB (CpEICTBA MacCOBOM
KOMMYHHKAIHH, THTepHET U IpyTuX);

c(OPMHPOBAHHOCTh YMEHHUH COOJIIOJIATh MpaBUJIA DKOJOTHYECKU IENIeCO00Pa3HOr0 MOBEACHHS B OBITY M TPYJOBOH JEATEIBHOCTH B IIEISAX
COXpaHCHHSI CBOETO 3/I0POBBS M OKPYIKAIOIIEH MPUPOTHON CPEJIbl, 0CO3HABATH OMMACHOCTH BO3/ICHCTBHUS HA )KUBBIC OPraHU3MbI ONPE/ICIIEHHBIX BEIECTB,
noHuMasi cmbicn nokaszatens [1JIK, mosicHATh Ha mpuMepax CrnocoObl YMEHBIIECHHS W MPEIOTBPAIICHUS MX BPEIHOTO BO3JCHCTBUS HA OpPraHHU3M
YEIIOBEKa;

JUT O0YYaIOUIMXCSl C OTPAaHMYCHHBIMH BO3MOXHOCTSIMU 37I0POBbSI: YMCHHUE NMPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHHS
BEIECTB ¥ XUMUYECKHX SBIICHUIA;

JUIS CJICTIBIX M CIIA0OBUASIIMX OOYYAIOUIMXCS: YMEHHE HCIOJb30BaTh pelibe(PHO-TOUCUHYIO cucTeMy oOo3HaueHwit JI. Bpaitns mis 3amucu
XUMUYECKUX (HOPMYII.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM KounyecTBO 4acoB JuaexkTpoHHble (HU(poBbHIe) 00pa3oBaTebHbIE PeCYPChI
n/n HporpamMmal Bcero| Kontponsnsie | IlpakTuueckue
paboThl paboThI
Pa3nen 1. Teopernueckue 0OCHOBbI OPraHHUYeCKOH XUMHHU
1.1 |IIpeamer opranuueckoi xumun. Teopus 3 https://nsportal.ru/shkola/khimiya/libr
CTPOCHUS OPTAHUYECKUX COCIUHEHUN A.
M. bytneposa
|I/IT0r0 1o pasjeiy 3
|Pa3)1eJ1 2. Yriesoaopoanl
2.1 |TIpenenbHbIC YTICBOIOPOIABI — ATKAHBI 2 https://multiurok.ru/index.php/files/alkany-tsikloalkany.html
2.2 |HenpenenbHbie YIieBOAOPOIBI: ATKEHBI, 6 1 https://nsportal.ru/shkola/khimiya/library
AJIKAIUEHBI, aJTKUHBI
2.3 | ApoMaTHYECKHE YTIICBOIOPOIbI 2 https://nsportal.ru/shkola/khimiya/library
2.4 |TIpupo/HbIC UCTOYHHUKH YTIICBOOPOJIOB 3 1 https://multiurok.ru/files/tema-otkrytogo-uroka-v-10-klasse-
U UX mepepadboTKa prirodnye-istochn.html
|I/IT0r0 10 pasjeJry 13
|Pa321e.11 3. Kucaopoacoaep:kaiue opraHu4eckue coeJuHeHus
3.1 |Crouptbl. OeHon 3 https://nsportal.ru/shkola/khimiya/library
3.2 |Anbnerunsl. KapOOHOBBIE KUCIOTHI. 7 1 https://infourok.ru/teh-karta-uroka-po-himii-po-teme-
Crnoxwble 2(hupbl karbonilnie-soedineniya
3.3 | YraeBoas 3 2 https://urok.1sept.ru/articles/591188
|I/ITor0 o pasjeny ‘ 13

|Pa3zle.11 4. A3oTcoaepikamye OpraHuvdecKkne coeMHeHus

4.1 | AMuHBL. AMUHOKHUCIIOTHL. benku 3 https://resh.edu.ru/subject/lesson/4743/conspect/150741/
|I/IT0r0 o pasaesy ‘ 3

|Pa321e.11 5. BbICOKOMOJIEKY ISIPHbIE COeIMHEHUS




Ne HanMeHoBaHMe pa3jeioB U TeM KounuecTBo yacos DJIeKTpOHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE PeCypChl

n/n nporpamMMbl Beero| Kontposbubie | Ilpakrtuueckue
paboThI paboThI

5.1 |IInactmaccel. Kayuyku. Boiokna https://resh.edu.ru/subject/lesson/2435/main/
|I/IT0r0 1o pasaeniy

OBHIEE KOJIMYECTBO YACOB 110 34 2

ITPOI'PAMME

11 KIIACC

Ne HanmenoBanue pa3neinoB U TEM IpOrpaMmsl

KonuuectBo uacoB

DnekTpoHHbIe (IUPPOBHIE) 00pa30BaTEIbLHBIE PECYPCHI

n/m Beero| Konrponsusie | IlpakTnueckue
paboThl paboThI

Pasznea 1. Teopernueckue 0CHOBBI XUMUM
1.1 |Crpoenue atomoB. [lepuoarueckuii 3aKOH 1 3 https://urok.1sept.ru/articles/501738

HepnonnquKaﬂ CUCTEMA XUMHNUYCCKUX

anemenToB /1. . Meneneena
1.2 |Crtpoenue BemiectBa. MHOTr0OOpa3ue BEHICCTB 4 https://resh.edu.ru/subject/lesson/5581/conspect/
1.3 | XuMHUecKue peaKiuu 6 1 https://resh.edu.ru/subject/lesson/4938/conspect/151106/
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 |Metamibt 6 https://resh.edu.ru/subject/lesson/3493/conspect/151212/

https://resh.edu.ru/subject/lesson/5814/start/

2.2 |Hemeramibl 9 1 https://resh.edu.ru/subject/lesson/5939/conspect/
2.3 |CBsa3b HCOPTaHNYCCKUX U OPTaHUYCCKUX BCIICCTB 2
HTroro no pasneny 17
Paznen 3. XumMus u ;Ku3Hb
3.1 | XuMus u )Ku3Hb 4 https://resh.edu.ru/subject/lesson/3504/conspect/
Hroro no pazneny 4




Ne | HaummeHoBaHue pa3/ieiioB U TEM IIPOIPaAMMBbI KosmgectBo yacoB DnekTponHbie (1dpPoBBIC) 00pa30BaTEIbHBIC PECYPCHI
n/n Beero| Konrpomnsusle | IIpakTnueckue
paboThl paboThl
OBIIEE KOJIMYECTBO YACOB I10 34 2 3
[MTPOI'PAMME
IMOYPOYHOE IINIAHUPOBAHHE
10 KJIIACC
Ne Tema ypoxka KonnuecTBo yacos DJEeKTPOHHBIE IU(PPOBBIE
n/n Beero| Kontpomnsusie | IlpakTtuueckue 0bpasoBaTebHbIC PeCypChl
paboThI paboThI

1 |[[[[IpemMeT OpraHUYECKOW XUMUH, €€ BOZHUKHOBEHUE, 1 https://m.edso0.ru/9184b457
pa3BUTHE U 3HAUYCHUE] ]

2 |[[Teopus cTpoeHHs OpraHUYECKUX coeauHeHui A. M. 1 https://m.edsoo.ru/4c74baa7
BytnepoBa, €€ ocHOBHBIE MMOJI0KEHUS ] |

3 |[[TIpencraBneHue o KIacCHPUKAIUN OPTAHUICCKUX 1 https://m.edsoo.ru/d32178fh
BeniecTB. HomeHkiaTypa (cucremaruyeckas) u
TPUBUAJIbHBIC HA3BAHUSI OPIaHUYECKUX BEIECTB]]

4 |[[AnkaHBI: COCTaB U CTPOCHHE, TOMOJIOTHUYCCKHI psi]] 1 https://m.edsoo.ru/dbbea761

5 |[[MeraH u 5TaH — MpOCTEUIIINe NMPEACTABUTEIH allKaHOB] ] 1 https://m.edsoo.ru/6edcc394

6 |[[AnKeHBI: COCTaB U CTPOEHUE, CBOMCTBA]] 1 https://m.edsoo.ru/6bl4aflc

7 |[[DTunen u nponuiaeH — NpocTeiine npeCTaBUTENH 1 https://m.edsoo.ru/324d177c
AIKEHOB] |

8 |[[ITpakTuueckas pabota Ne 1. «Ilonydenue sTHIeHA U 1 https://m.edsoo.ru/d6c45517
M3y4YEHUE €ro CBOMCTBY]]

9 |[[Ankaaguensl. Byraguen-1,3 u metunbyraauen-1,3. 1 https://m.edsoo.ru/437f83fa
[Tonmy4yeHne CHHTETHYECKOTO KayuyKa U PE3HHBI] |

10 |[[AnKuHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, 1 https://m.edsoo.ru/f25dffed
TOMOJIOTUYECKUH PAZl. ALETHIEH — MPOCTEUIIIHI
MpeACTaBUTENb AIIKUHOB] |

11 |[[Bbraucnenus mo ypaBHEHUIO XUMUYECKOUN peakinu]] 1 https://m.edsoo.ru/498fe87b



https://m.edsoo.ru/9184b457
https://m.edsoo.ru/4c74baa7
https://m.edsoo.ru/d32178fb
https://m.edsoo.ru/dbbea761
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https://m.edsoo.ru/6b14af1c
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https://m.edsoo.ru/d6c45517
https://m.edsoo.ru/437f83fa
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https://m.edsoo.ru/498fe87b

Ne Tema ypoxka KonunuecTBo yacos DJEeKTPOHHBIE IU(PPOBBIE
n/n Beero| Kontposnsusie | Ilpaktuueckue 0bpasoBaTebHbIC PeCypChl
paboThI paboThl

12 |[[ApeHnbl: 6€H301 1 TOTYO]. TOKCUYHOCTH apeHOB] ] 1 https://m.edsoo.ru/589d3ddd

13 |[[I'eneTnyeckas CBS3b YriIeBOIOPOIOB, IPUHAICKAIINX K 1 https://m.edsoo.ru/ba48c664
Ppa3IMYHBIM KJ1accam] |

14 |[[ITpupoaHbIC HCTOUYHUKH YTICBOIOPOIOB: IPUPOIHBIN ra3 1 https://m.edsoo.ru/397c2d83
U MONyTHBIC He()TSIHBIC T'a3bl, HEPTh U MPOIYKTHI €€
nepepaboTk]|

15 |[[TIpuporHBbIC KICTOUYHUKH YTIICBOJOPOIOB: IPUPOTHBIN Ta3 1 https://m.edsoo.ru/51fade52
U MOMYTHBIC HE(TSIHBIC T'a3bl, HEPTh M MPOIYKTHI €€
nepepaboTkH]|

16 |[[KonTponpHas paboTa mo pazuery «YTiaeBogopoas»]] 1 https://m.edsoo.ru/1b2bcldd

17 |[[TIpenenbHbIE OMHOATOMHBIE CIIUPTHI: METAHOJ M ATAHOJL. https://m.edsoo.ru/c21487e3
Bonopoanas cBsizb] |

18 |[[MHoroaromMHble COUPTHI: STUICHIIIUKOIb U TIIHIEPUH] | 1 https://m.edsoo.ru/8f6435c8

19 |[[®eHON: cTpoeHHE MOJEKYIbI, (PU3HUECKUE U XUMUYECKHE 1 https://m.edsoo.ru/5126bc5e
CBOICTBa, MpUMeHeHne] |

20 |[[Ambaerumpl: GopManbaeTU U alleTalbaeTu. ATICTOH] | 1 https://m.edsoo.ru/e34544ec

21 |[[OmHOOCHOBHBIE TpeeNbHbIE KAPOOHOBBIE KUCIOTHI: 1 https://m.edsoo.ru/b4e183c2
MypaBbHUHas U YKCYyCHas|]

22 |[[IIpaktrueckas padoTa Ne 2. «CBolicTBa pacTBopa 1 1 https://m.edso0.ru/6c86242e
YKCYCHOM KUCIIOTBI»]|

23 |[[CreapuHOBast U OIEHHOBAsSI KUCIOTHI, KaK MPEACTABUTEIH 1 https://m.edsoo.ru/fe622475
BBICIITHX KapOOHOBBIX KHCIIOT]]

24 |[[MbL1a KaK COJH BBICIIHX KapOOHOBBIX KHCJIOT, UX 1 https://m.edsoo.ru/c1685d61
MoroIIee AeicTBue] |

25 |[[CnoxHbIe 3hUpbI KaK POU3BOIHBIC KAPOOHOBBIX KUCIOT. | 1 https://m.edsoo.ru/fbb68558
I'uaponns cnoxxHbIx 3¢upos]]

26 |[[PKupsl: TuapOIN3, IPUMEHEHUE, OMOIOTHYecKast poib 1 https://m.edsoo.ru/399f1ca8

KUPOB] |
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Ne Tema ypoxka KonunuecTBo yacos DJEeKTPOHHBIE IU(PPOBBIE
n/n Beero| Kontposnsusie | Ilpaktuueckue 0bpasoBaTebHbIC PeCypChl
paboThI paboThl
27 |[[YrneBombl: cocTas, kiaccudukaius. Baxueiinme 1 https://m.edsoo.ru/3c527eb8
MPEJICTaBUTEIIN: TIII0K03a, (hpyKTO3a, caxaposa]]
28 |[[Kpaxmai 1 [euTroI03a Kak MpUPOAHBIC TIOJTUMEPHI] | 1 https://m.edsoo.ru/d3aelc63
29 |[[KonTponbHas padbota o pazaeny «Kucmopoacogepxkamme| 1 1 https://m.eds00.ru/16634947
opraHuveckue coequHeHus»/ Beepoccuiickas npoBepovHas
pabora]]
30 |[[O6mmas xapakTepuCTHKa a30TCOACPKAIINX OPTaHUIECKUX 1 1 https://m.edsoo.ru/d543f4c6
coenuHeHMi / Beepoccuiickas mpoBepodHas padoTa]|
31 |[[AMHHBI: METHJIAMUH K aHUJIHH] | 1 https://m.eds00.ru/649533ea
32 |[[AMHHOKHCIOTHI KaK aM(pOTEepHbIC OPTraHHUCCKUE 1 https://m.edsoo.ru/54732f28
COEIMHEHUS, UX OMoNornyeckoe 3HaueHue. [lentuipl.
Besnku kak mpupoIHbIE BEICOKOMOJICKYIISIPHBIE
COCTMHECHMUS ||
33 [[[OcHOBHBIE MOHATHS XMMUU BBICOKOMOJIEKYJISIPHBIX 1 https://m.edsoo.ru/cec68ba7
COEJIMHEHMUI ] |
34 |[[OcHOBHBIE METO/IBI CHHTE3a BHICOKOMOJIEKYIISIPHBIX 1 https://m.eds00.ru/46729785
coenunenuil. [lmactMacchl, Kaydyku, BOJIOKHA] |
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2
11 KJIACC
Ne Tema ypoka KonnuecTBo vacos OneKTpoHHbIE HU(POBBIE
n/n Bcero| Kontponsasie | ITpaxtiieckue | 0OPa30OBATENBHBIC pecypehl
paboThI paboThI
1 |[[Xumudeckuii seMeHT. ATOM. DIeKTpOHHAs KOHPHUTYpaIus 1 https://m.edsoo.ru/d276bd7b

aTOMOB] |



https://m.edsoo.ru/3c527eb8
https://m.edsoo.ru/d3ae1c63
https://m.edsoo.ru/16634947
https://m.edsoo.ru/d543f4c6
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https://m.edsoo.ru/54732f28
https://m.edsoo.ru/cec68ba7
https://m.edsoo.ru/46729785
https://m.edsoo.ru/d276bd7b

Tema ypoka

KomnunuectBo yacoB

Bcero

KoHntposbHbIe
paboThl

[IpakTueckue
paboThl

DJEeKTPOHHBIE TU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

[[ITepuoaunueckuii 3akoH u Ilepuonnyeckas cucrema
xuMHueckux snemMenToB J[. 1. MenaeneeBa, ux cBs3b C
COBPEMEHHOM Teopuel CTpoeHus aTOMOB] |

https://m.edsoo.ru/143e2df7

[[3aKkOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB M UX COEAMHEHUH MO rPYIIaM U EPUOIaAM.
3HavYeHUE MEPUOTUICCKOTO 3aKOHA i CUCTEMbI XUMUYECKUX
anemenToB /.M. MeneneeBa B pa3BUTHHN HAYyKH ||

https://m.edso0.ru/9a519a98

[[CTpoenue BelecTBa. XUMUYECKAs CBSI3b, €€ BUIBI;
MeXaHM3Mbl 00pa30BaHUs KOBAJIEHTHOH cBs3u. Bonopoanas
CBsI3b] |

https://m.edsoo.ru/11edbb8f

[[BasieHTHOCTB. DneKTpOOTpULATEIbHOCTh. CTENEHb
oKucJieHus. BenecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO
cTpoeHus||

https://m.edsoo.ru/1c7e4ba9

[[[TonsiTie 0 mUcTIepCHBIX cucTeMax. VICTUHHBIE M KOJTOUIHBIC
pacTBOpbl. MaccoBas 1071 BelllecTBa B pacTBope] |

https://m.edsoo.ru/f615e37b

[[Knaccudukaiyst 1 HOMEHKIATypa HEOPraHUYECKUX
coequHeHmil. ['eHeTnueckas cBsA3b HEOPraHMUYECKUX BEIIECTB,
pa3IMYHBIX KJIacCcoB]|

https://m.edsoo.ru/bbflfcl2

[[Knaccudukaius XUMHUYECKUX peaKuii B HEOPTaHUYECKO 1
OpraHUYECKON XMMHUH. 3aKOH COXPaHEHUSI MacChl BEIIECTB;
3aKOH COXPaHEHUs U MPEBPAILLEHUS SHEPTUH PU XUMUYECKUX
peakmusx||

https://m.edsoo.ru/737884fd

[[CxopocTs peakiiuu. OOpaTuMbIe peakini. XUMHIECKOE
paBHOBecue] |

https://m.edsoo0.ru/1677f4be

10

[[ITpakTiueckas padota Ne 1. «BnusHue pazanuHbix pakToOpoB
Ha CKOPOCTh XUMUYECKOU peaKIum»]]

https://m.edsoo.ru/e6327ff2

11

[[OnekTponautnyeckas auccounarus. [lonsatue o BOJOPOIHOM
nokazarene (pH) pactBopa. Peakunu nonHoro ooMeHa.
I'maponn3 opraHnv4eckux U HEOPraHMUECKUX BEIIecTB] ]

https://m.edsoo.ru/3234384a



https://m.edsoo.ru/143e2df7
https://m.edsoo.ru/9a519a98
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Ne Tema ypoka KonunyecTBo yacos DJEeKTPOHHBIE TU(PPOBBIE
n/n Beero| Kontponsnsie | [Ipaktudeckue 06pa3oBaTeNLHBIC PECYpCHI
paboThl paboThl

12 |[[OxucnuTenbHO-BOCCTAaHOBUTENbHBIE peakiuu. [lonsTue 06 1 https://m.edsoo.ru/d19df513
3JIEKTPOJIM3€E PACIUIAaBOB U PACTBOPOB COJICH] |

13 |[[KonTponbHas padoTa 1o pasnueny «TeopeTHdecKue OCHOBBI 1 1 https://m.edsoo.ru/42a9681d
XUMUAWNY] |

14 |[[Meraibl, ux mosoxxenue B [lepuoauueckoii cucteme 1 https://m.edsoo.ru/3a6bf2a9
xumudeckux 3aementoB J1. Y. MenpeneeBa u 0COOEHHOCTH
cTpoeHus atoMoB. O0mue (hU3nIecKue CBOMNCTBA METaIORB] |

15 |[[CnmaBel METAILIIOB. DIEKTPOXUMHUYECKUH Pl HAPSHKSCHUN 1 https://m.edsoo.ru/9cb465ac
METAJLJIOB] |

16 |[[XuMuueckue CBOWCTBA BAKHEHIIIMX METAJUIOB (HATPUH, 1 https://m.edsoo.ru/4e8bc6fd
KaJIUH, KAJIbIIMA, MarHui, AIIOMUHAN) U UX COSIUHEHUH ]

17 |[[XuMmudeckre CBOMCTBA XpOMa, MEIM U UX COCTMHEHUH |] https://m.edso00.ru/2393964e

18 |[[Xumuueckue CBOMCTBA IIMHKA, JKeJIe3a U UX COSIMHEHMI| | https://m.edsoo.ru/2e9896ea

19 |([[IIpakTrueckas padota Ne 2. "Pemienne s3xcriepuMeHTaIbHBIX 1 https://m.edso0.ru/41538b94
3a7a4 o teme «Metamtsi»'"]]

20 |[[Hemerabl, ux mosioskeHue B [lepuoandeckoii cucteme 1 https://m.edsoo.ru/d14bd5a6
XUMH4ecKux annemMeHToB J[. . MennaeneeBa u 0COOCHHOCTH
CTPOEHHUS aTOMOB] |

21 |[[®Puznyeckue cBOWCTBA HEMETAIIOB. AJTOTPOMHS 1 https://m.edsoo.ru/41a85f4f
HEMETaJUIOB (Ha IpUMeEpe KUcaopoaa, cepsl, hochopa u
yraepona)]]

22 |[[XuMuYecKkue cBOWCTBA TaJIOTEHOB, CEPhl U MX COCTMHEHUH || https://m.edsoo.ru/e6735ca4

23 |[[XuMuyeckue cBoWCTBa a30Ta, (pochopa u ux coennHeHui || https://m.edsoo.ru/e359a2eb

24 |[[Xumuyeckue CBOWCTBA YIiepoia, KpeMHUS U UX https://m.edsoo.ru/ef3a5687
COCIMHEHHI] |

25 |[[[IpumeHEeHHE BaKHEHIIINX HEMETAJUIOB U MX COCTUHEHUI] | 1 https://m.edsoo.ru/e232a911
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Ne Tema ypoka KonunyecTBo yacos DJEeKTPOHHBIE TU(PPOBBIE
n/n Beero| Kontponsnsie | [Ipaktudeckue 06pa3oBaTeNLHBIC PECYpCHI
paboThl paboThl

26 |[[O000mIeHrEe U CUCTEMATU3aIKs 3HAHUH 110 TEME 1 https://m.edso00.ru/539f71b8
«Hewmertamibry. BerauciaeHus mo ypaBHeHUSIM XUMUYECKAX
peaKkiuili ¥ TEPMOXUMHUYECKUE PACUETHI | |

27 |[[IIpakTuueckas pabota Ne 3. «PemeHne sKCepuMeHTaIbHBIX 1 1 https://m.edsoo.ru/d93381a5
3aga4 no teme "Hemerananr"»]]

28 |[[KouTpoibHas paboTa o TemMaMm «MeTauibh» U 1 1 https://m.edsoo.ru/842abce9
«Hemetamnsin|]

29 |[[Heopranmdeckue u OpraHMYECKUE KACTIOTHI. 1 https://m.edsoo.ru/d9ddcc76
Heoprannueckue u opraHndeckre OCHOBaHUA | |

30 |[[AmdoTepHBIC HEOPTaHUYECKUE U OPraHUYCCKHE COeMUHEHus. | 1 https://m.edsoo.ru/9c4d7af9
['eHeTHuecKas CBSI3b HEOPTrAaHUYECKUX M OPTaHUYECKUX
BeIIeCTRB] |

31 |[[Posb xumuH B 00ECTIEYCHUH SKOJOTHUECKOM, 1 https://m.edso00.ru/9173971d
HHEPreTUYECKON U NMUIIEBON O€30MaCHOCTH, Pa3BUTHHU
MEIUITUHBI | |

32 |[[TIpencraBienust 00 OOUIMX HAYYHBIX MPUHIIUIIAX 1 https://m.edsoo.ru/bcal6d6f
MIPOMBIIJICHHOTO TTOJTYYEHHS BAKHEHIITNX BEIIECTR] |

33 |[[UenoBek B MUpE BEILIECTB U MaTEPHAIIOB] | https://m.edsoo.ru/7ccc2b22

34 |[[Xumus u 310pOBBE UeIoBeKa]| https://m.edsoo.ru/e992867a

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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IPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl CpeIHero o01ero
o0pa3oBaHus

1

Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

11

CdopmHupoBaHHOCTh NPEACTABICHUI O XMMHUYECKON COCTaBISIOLIEH €CTECTBEHHOHAayYHOM KapTHHBI MHMpA, POJIM XUMHUU B
MO3HAHUU SIBIIEHUM TPUPOABI, B (OPMUPOBAHMM MBIIUICHUS U KYJIbTYPbl JIUYHOCTH, €€ (YHKUMOHAJIbHON I'paMOTHOCTH,
HEOOXOIUMOM NIl pelleHUs] MPaKTHYECKHX 3a/ad M 3KOJOTHYECKM OOOCHOBAHHOIO OTHOUIEHMSI K CBOEMY 3J0pPOBbIO U
MIPUPOJHOM Cpene

1.2

Brnanenue cucremolf XMMHYECKHMX 3HAHWM, KOTOpas BKIJIIOYAET: OCHOBOIOJArarolliye IMOHATHUS (MOJIEKYyJa, BaJEHTHOCTb,
ANEKTPOOTPHUIATEILHOCTD, CTENIEHb OKHCIIEHUS, XMMUYECKasl CBSA3b, MOJb, MOJISIPHAs Macca, MOJIIPHBIA 00BEM, yriepoaHbIi
CKeJleT, (pyHKIMOHANbHAs TPpYIIa, paJuKal, U30MepHsl, U30Mepbl, TOMOJIOTUYECKHH PsiJl, TOMOJIOTH, YTIE€BOJOPOIbI, KUCIOPOI-
U a30TCOoJep Kallhe COEAMHEHHUS, OMOJOTMYECKH AaKTHUBHBIE BellecTBa (YIJIE€BOMABI, KUPBI, OENKH), MOHOMEp, IMOJHUMED,
CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COCTUHEHNs1); TEOPUU M 3aKOHBI (TEOpUs XUMHUYECKOTO CTPOEHHUSI OPraHMYECKUX
BemiecTB A.M. ByTiepoBa), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH S3bIK XMMUH, (DaKTOJIOTUYECKUE CBECHNUS O CBOMCTBAX, COCTAaBE,
MOJIy4eHUU U 0€30MacHOM HCIOJIb30BAHUN BaXHEUIINX HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB B OBITY UM MPAKTHUECKON
JESITEIbBHOCTH YEJIOBEKA

1.3

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ BBIABJIATE XAapPAKTCPHBIC IMPU3HAKU HOHHTHﬁ, YCTaHABJIMBATL HUX B3aUMOCBA3b, HWCIIOJIB30BATH
COOTBCTCTBYIOINME MOHATHA ITPU OIMMMCAHUHN COCTaBa, CTPOCHUA U npeBpameHHﬁ OpPTraHUYCCKUX CO€)II/IH€HI/II71
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c(OpPMUPOBAHHOCTh YMEHHM HCIOJIB30BaTh XMMUYECKYI0 CHMBOJIMKY JJII COCTaBJICHHS MOJIEKYJSIPHBIX M CTPYKTYPHBIX

14 (pa3BEpHyTOH, COKpamEHHON) GOPMYST OPraHMUECKUX BEIICCTB M YPABHCHHH XUMHUYECKHX PEAKIUH, H3TOTaBINBATh MOJICIH
MOJIEKYJI OPraHUYeCKUX BEUIECTB JUIsl WIUTIOCTPALlMU UX XMMHYECKOTr0 U MPOCTPAHCTBEHHOTO CTPOCHHUS
CdhopMupoBaHHOCTh YMEHUH yCTaHABIMBATH MPHUHAIICKHOCTD U3YUYSCHHBIX OPTaHMUECKUX BEIIECTB 110 UX COCTABY U CTPOCHHIO

1.5 K ompenenéHHOMY Kiaccy (Tpymme) COeAMHEHUW (YTJIeBOJOPOIbI, KHUCIOPOJ W  a30TCOAEp)KAIUE COCIUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUST), 1aBaTh UM Ha3BaHUs 1o cucremaTnieckoi HomeHnkiarype (IUPAC)

1.5 ChopmupoBaHHOCTH YMEHUS ONPEENIATh BUIBI XUMHUECKOH CBSI3U B OPraHMYECKUX COSAMHEHUSIX (OJMHAPHBIE U KPATHBIE)

16 ChopMHpOBAaHHOCTh YMEHHUSI MPUMEHSTH: IOJOXKEHUS TEOPUM CTpPOEHUs opranuyeckux BemecTB A.M. byriepoBa s

' 00BSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHUS MACChl BEIIECTB

2 YrneBonopossl. Kuciaopoaconepskaiye 1 a30TcoeprKaliie OpraHnueckie CoeAMHEHNs. BbICOKOMOJIEKYIISIpHbIE COEAMHEHUS
CdopMupoBaHHOCTh YMEHHI NPUBOJUTH TPUBHUAJIbHBIE Ha3BaHHUS OTIEJIbHBIX OPraHMYECKUX BEIIECTB (ITHJIEH, IPOIMUJIEH,

2.1 alleTUJICH, ATHJICHTIIMKOIb, TIUIepuH, (eHon, (Qopmanbaeru, aneTalbIeru]i, MypaBbUHAs KHUCJIOTa, YKCYCHas KHUCIOTa,
OJICMHOBAsI KMCIIOTA, CTEApUHOBAsI KUCIIOTA, TIII0K03a, PPyKTO3a, KpaxmaJ, HEeJIII0I03a, TITHIIH)
CdopMHpoBaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOEHHE, (U3MUECKHEe M XUMHYECKHE CBOICTBA THUIHMYHBIX

99 MPEJCTaBUTENEH Pa3IMYHBIX KJIACCOB OPraHMUYECKUX BEIECTB (METaH, 3TaH, STUJIEH, IPOIWIIEH, alleTuiIeH, OyTanueH-1,3, Me-
Tunoyraauen-1,3, 6eH30y, METaHOJ, ATAHOJ, PTHJICHIJIMKOJb, TIHIEPUH, (EHON, aleTaablerui, MypaBbUHAs W YKCyCHas
KHCJIOTHI, IITF0K03a, Kpaxmall, 11eJUII0J103a, aMUHOYKCYCHAsl KUCIIOTa)
ChopMHpOBaHHOCTh YMEHMSI WJUIIOCTPUPOBATH T'€HETUYECKYIO CBSI3b MEXKAY THUIMYHBIMHM IPEACTABUTENSAMU PA3IUYHBIX

2.3 KJIACCOB OPraHMYECKHX BEIIECTB YPAaBHEHUSMHU COOTBETCTBYIOIUX XUMHUYECKUX PEAKLIUN C HCIOJB30BAHUEM CTPYKTYPHBIX
dhopmyn

24 ChopMupoOBaHHOCTh YMEHUS XapaKTePU30BaTh UCTOYHUKH YTIIEBOJAOPOIHOTO ChIPbs (HEPTh, IPUPOAHBIH a3, yroib), ClIOCOObI
UX NepepaboTKH U MPaKTUYECKOe NPUMEHEHNE TPOAYKTOB NepepaboTKu

3 XuMUs U KU3Hb. Pacuérhl

CdopmupoBaHHOCTh YMEHHI BIIaIeTh CUCTEMON 3HAHUN 00 OCHOBHBIX METOJ[aX HAy4YHOTO MO3HAHUS, UCIOJIB3YEMBIX B XUMUHI

31 IIPY U3YYEHUU BEILECTB M XMMHUYECKUX SIBJICHUI (HaGJ‘IEO,Z[CHI/IC, U3MEpeHue, HKCIEPUMEHT, MOJICIMPOBAHUE), UCIOIB30BATh
CUCTEMHbIE XMMHUECKHUE 3HAHUSI JJIsl IPUHSATHS PEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYaAIUAX, CBI3aHHBIX C BEIIECTBAMH U
WX IPUMEHEHUEM
CdopmupoBaHHOCTh YMEHHI COOMIOAATH MpaBUiia MOJIb30BaHUSI XUMUYECKOW MOCYI0M M J1abopaTOpHBIM 000py/lIOBaHUEM, a

3.2 TaKXe MpaBuiia 0OpalleHus] C BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKLHUSMH IO BBITOJIHEHHUIO Ja0OPATOPHBIX XMMHUYECKUX

OIIBITOB
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ChopmupoBaHHOCTh YMEHHI IIAHUPOBATH U BBIMIOJIHATh XUMHUYECKHI SKCIIEPUMEHT (TpEBpallleHHus OPraHuYeCKUX BEIECTB
[IPU HArPEeBaHUU, MTOJIyUYEHHE ITHIICHA U U3yYCHHE €r0 CBOIMCTB, KAUeCTBEHHBIC PEaKIIMH OPraHUYECKHX BEILECTB, ACHATYpaIIHs
3.3 OeNKOB MpU HAarpeBaHUU, [[BETHBIE peaKlUy OEIKOB) B COOTBETCTBUU C NMPABUJIAMH TEXHUKH 0€30MaCHOCTHU MpHU 00pallleHuu ¢
BEIIECTBAMH M JIAOOPAaTOPHBIM O0OPYIOBAaHUEM; MPEACTABIATH PEe3yIbTaThl XUMHUECKOTO SKCIIEpUMEHTa B (popme 3amucu
ypaBHEHUH COOTBETCTBYIOIIUX peakluii U (OopMyIUPOBATh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB
CdopmupoBaHHOCT YMEHUH MIPOBOJUTH BBIUMCICHUS M0 XMMUUYECKUM YpaBHEHHIM (Macchl, 00bEMa, KOIMUECTBA UCXOIHOTO
34 BEIIECTBA WJIM MPOIYKTA PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO M3 MCXOIHBIX BEUIECTB MIIH MPOIYKTOB
pEeaKIm)
35 ChopmupoBaHHOCTh YMEHMI KPUTUUYECKH aHAIM3UPOBATh XUMHUYECKYI0 MH(OpPMAINIO, MOIy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
' (cpencTBa MaccoBoit naopMaru, cetb HTEpHET U IpyTue)
ChopMupOBaHHOCTh YMEHHH COOJIIOJATh MpaBHJA SKOJIOTWYECKH IEIecO00pa3HOr0 TMOBEACHHS B OBITY W TPYAOBOM
JESITeIbHOCTH B LIEJISIX COXPAaHEHHsI CBOETO 3/10pOBbSl U OKpY Karolllel IpUpOAHON Cpeibl, 0CO3HABATh OMACHOCTh BO3/IEHCTBHS
3.6 Ha UBbIE OPraHU3MBbI ONpEAENEHHBIX OpPraHMYECKUX BELIECTB, MOHMMAas cMbich nokasarens [IJIK (npenenbHo gomyctumoin

KOHI_ICHTpaI_[I/II/I), IMNOSACHATh Ha MMpUMEpax CITIOCOOBI YMCHBIICHUS U NMPCAOTBPALICHUA UX BPECAHOTO BO3ACHCTBHUS Ha OpTraHnu3M
YCJIO0BCKa

11 KJIACC
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TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

11

Brnanenune cuctemMol XMMHUYECKHMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOMOJATaOIIME TMOHATUS (XUMHUYECKUM 3JIEMEHT, aTOM,
9JIEKTPOHHAs 000JI04Ka aToMa, S-, p-, 0-3JIEKTPOHHBIEC OPOUTAIM ATOMOB, HOH, MOJICKYJIa, BAJIEHTHOCTD, JJICKTPOOTPHIIATEIILHOCTD,
CTCIICHb OKUCIICHWS, XUMHYECKasi CBs3b, MOJIb, MOJISIPHAsT Macca, MOJIPHBIA O0BEM, KpPUCTAJUIMYECKAs PEIIETKA, THITBI
XUMHUYECKMX PEaKIUil (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC, K30- M JHAOTEPMHUYECKHUE, PEAKIIMK MOHHOTO OOMEHa), pacTBOp,
ANEKTPOJIUTHI, HEICKTPOJIUTHI, A3JIEKTPOJUTHYECKAsT JUCCOLMALMSA, OKHCIWUTEIb, BOCCTAHOBUTEIb, CKOPOCTb XHUMHUYECKOH
pPEaKIMy, XUMHUYECKOE PABHOBECHE); TEOPHHM W 3aKOHBI (TEOPHS 3JICKTPOIMTHYECKON nucconmanuu, llepuoanueckuii 3akoH
J.1. MeHnpeneeBa, 3aKOH COXPaHEHHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYCCKUHN SI3bIK XUMUH, (DAKTOIIOTUICCKUE CBEICHUS O
CBOICTBaX, COCTaBe, MOJYYEHUU U O€30MaCHOM HCMOJIb30BAHNU BAKHEHIIINX HEOPTaHMUECKUX BEIECTB B OBITY U MPAKTUYECKOU
JIEeSITeIIbHOCTH YeJIOBEKa

1.2

C(l)OpMI/IpOBaHHOCTL YMeHI/Iﬁ BBIBJEITE XAPAKTCPHBIC IIPU3HAKKW U B3dMMOCBA3b H3YUCHHBIX HOHHTI/Iﬁ, IMPUMCHATDH
COOTBCTCTBYIOIIHEC IMOHATUA IPU OIMMMUCAHUN CTPOCHUA U CBOICTB HCOPTraHNYCCKHUX BCHICCTB U UX HpeBpameHHﬁ; BBIABJIATD
B3aUMOCBA3b XUMHNYCCKHUX 3HAHUM
C MOHATHUAMUA U MMPEACTABIICHUAMUA JPYIUX €CTCCTBCHHOHAYYHBIX IMTPEAMCTOB

1.3

BrnaneHnue OCHOBHBIMH METOJaMHM HAy4yHOTO TIO3HAHUS BEIIECTB M XMMHUYECKHMX sBJIEHUH (HaOdrofeHue, HM3MEpeHHe,
HKCIEPUMEHT, MOJICTTMPOBAHHE)

1.4

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ OMPEACIIATL BAJICHTHOCTH MU CTCHICHB OKHUCJICHUA XHUMHUYCCKUX OJBJIIEMCHTOB B COCAMHCHUAX
Pas3siin4HoOro cocraBa, BUA XUMHYSCKOU CBSI3U (KOBaHeHTHaSI, MOHHas, METaJlLIM4YcCKasd, BOHOpO}IHaSI) B COCIHMHCHHUAX, THII
KpI/ICTaJIHI/I‘ICCKOﬁ peIJ_IéTKI/I KOHKPETHOT'O BEIICCTBA (aTOMHaSI, MOJICKYJISIpHAsA, MOHHAs, MeTaJ’IJ’II/I‘leCKaﬂ)

1.5

ChopMHUPOBAaHHOCTH YMEHHH ONPEENISITh XapaKTep CPeIbl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHUM

1.6

CdopMUpoBaHHOCTh YMEHHUS KIACCU(PUIIMPOBATh XMUMHUECKHUE PEAKIUU MO Pa3IUYHBIM MpH3HAKaM (YUCITy M COCTaBy
pearupyrouux BelecTB, TeII0BOMY 3D PeKTy peakiiny, U3BMEHEHHUIO CTENeHEeN OKUCIIEHUs AJIEMEHTOB, OOPaTUMOCTH PEaKIInu,
YUaCTHUIO KaTaan3aTopa)

1.7

CdopMupoBaHHOCTHh YMEHUIN COCTABIISITh YPAaBHEHUS peaKIIUN pa3InYHBIX TUIIOB, IOJHBIE U COKPAILIEHHBIE YPaBHEHUS peakLuit
MOHHOT0 0OMEHa, YYUTHIBAs YCIOBUS, TPH KOTOPBIX ITH PEAKIIMU UAYT 10 KOHIIA

1.8

CdhopMHpPOBAaHHOCT, YMEHHMIM TPOBOJUTH PEAKIIMHU, MMOATBEPIKIAIOIINE KAaUeCTBEHHBIM COCTAB PA3IMYHBIX HEOPTaHUYECKUX
BEILIECTB, PACIIO3HABATH ONBITHBIM IYTEM HMOHBI, IPUCYTCTBYIOLIKE B BOJHBIX PACTBOPaX HEOPraHUUECKUX BEIIECTB

1.9

CdhopMHpPOBAaHHOCTH YMEHUM PACKPHIBATH CYIIHOCTh OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MTOCPEICTBOM COCTABIICHHS
AIIEKTPOHHOTO OallaHca dTUX peaKiui

1.10

CdopMupoBaHHOCTb YMEHUI 00BACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakIMy OT pa3Iu4HbIX (PaKTOpOB
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1.11

ChopMupoBaHHOCTh YMEHUH OOBACHATH XapakTep CMELIEHHs XMMHYECKOI'O pPaBHOBECHUS B 3aBUCHUMOCTH OT BHEIIHETO
BozaeiicTBus (npuHumn Jle larense)

2

O6H_[aﬂ U HCOPraHUYCCKasa XUMUs

2.1

CdopmupoBaHHOCTh yYMEHHU pacKpbiBaTh cMbici Ilepuoamueckoro 3akonHa /.M. MeHneneeBa W JEMOHCTPUPOBATH €r0
CUCTEMATHU3UPYIONIYI0, 00BICHUTENbHYIO U MPOTHOCTHYECKYIO () YHKIIUU

2.2

ChopMUpPOBaHHOCTh YMCHHI XapaKTePU30BaTh JJCKTPOHHOE CTPOCHHUE aTOMOB XWMHYECKUX JJIEMEHTOB 1—4 mepuosioB
[Teproanveckoii CHCTEMbl XMMUYECKUX 3eMeHTOB .M. MeHmeneeBa, HCIOb3ys MOHITHS «S-, P-, d-3JIEKTPOHHBIEC OPOUTAIINY,
«QHEPTreTUYCCKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH U3MEHEHHUsSI CBOMCTB XMMHUYECKUX DJIEMEHTOB M UX COCJAMHCHUU 10
nepuosaM u rpynmnam [lepuoandeckoil cucremsl xumudeckux aiemenToB /.M. MenneneeBa

2.3

ChopMupoBaHHOCTH YMEHHH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XMMHUYECKHE CBOWCTBA HEOPTaHMYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB, IOATBEPKAATH CYILIECTBOBAHUE T€HETUYECKON CBA3M MEKy HEOPraHMYECKMMHU BEILIECTBAMU C ITOMOILBIO
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUN

2.4

CdopMupoBaHHOCTh YMEHUH yCTaHABIMBATh MPHHAIC)KHOCTh HEOPTAaHWYECKUX BEIIECTB MO WX COCTaBY K OMpeneIEHHOMY
KJaccy (rpyrmnrme) coequHeHur (ITPOCThIEe BEMIECTBA — METAUIBI U HEMETaJUIbl, OKCHIbI, OCHOBAHUS, KUCIOTHI, aM(pOTEepHbIE
TUAPOKCHUJIBI, COJIH)

2.5

ChopMupoBaHHOCTH YMEHHMH HCHOJIB30BaTh XMMMUYECKYIO CHMBOJHMKY JJsl COCTaBIEHHS (OpPMYJ BELIECTB U YpaBHEHHH
XUMHUYECKHUX peakiuid, cuctemarnueckyro HoMeHkinatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OT/AEIbHBIX HEOPraHUYECKUX
BEIIECTB (yrapHbIi ra3, yriaekuciblii ra3, aMMHaK, raiéHas U3BeCTh, HerauéHas U3BeCTb, TUThEBAs COJIA, MUPUT U JPYTHE)

2.6

ChopMHUpPOBAaHHOCT, YMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XWMHUUYECKHE CBOMCTBA HEOPTAHMYECKUX BEIICCTB
Pa3IMYHBIX KJIACCOB, IOATBEPKAATH CYIIECTBOBAHNE T€HETUYECKON CBSI3U MEXK]ly HEOPTraHNYECKMMH BEIIECTBAMHU C IIOMOILBIO
YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUN

2.7

ChopMupoBaHHOCTh YMEHMH IUIAHUPOBATh U BBIMOJHATH XMMUYECKMHA HKCIEPUMEHT (pasjiokeHHe MEepOKCHIa BOJOpOJA B
IIPUCYTCTBUM KaTaau3aTopa, ONpPENESICHUE Cpelbl pacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCAIBHOTO WHIMKATOPA, BIHMSHUE
pa3INYHbIX (PAaKTOPOB HAa CKOPOCTh XMMUYECKOH peaKkluH, peakiMii HOHHOTO 0OMEeHa, KaueCTBEHHbIE PeaKkIMU Ha cynbdar-,
KapOOHAT- W XJOPHA-aHUOHBI, HAa KaTHOH AaMMOHUS, pEIIeHHE OSKCIEepUMEHTAIbHBIX 3a7ady Mo TemaMm «MeTamiby U
«Hemeramibl») B COOTBETCTBUHM C TNpaBHJIAaMH TEXHUKH O€30MaCHOCTU NMpH OOpAaIeHHH C BeHIeCTBAaMH U Ja0OpaTOPHBIM
000py/I0BaHUEM; TPEACTABIATh PE3YJbTAaThl XUMUYECKOTO IKCIEPUMEHTa B (opMe 3alKuCH YpaBHEHHI COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3yJIbTAaTOB
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ChopMupoBaHHOCTh YMEHHMI COOIIOAATH MPAaBUIIA MOJIb30BAHHMS XUMHUECKOW MOCYA0i M 1abopaTOpHBIM 000PYLOBaHHUEM, a

2.8 TaKXKe MpaBuiia OOpalIeHHs C BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIMSMHU IO BBITOJHEHHUIO JTAOOPATOPHBIX XUMHUECKUX
OIIBITOB
ChopMupoBaHHOCTH YMEHHUI XapaKTepu30BaTh XMMUYECKHE IMPOLECCHI, JEKAIIUE B OCHOBE MPOMBIIUICHHOTO IMOTyYCHHS

2.9 CEpHON KHCIIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTh NPEACTABICHUNA 00 OOIIMX HAyYHBIX MPUHLUIAX M SKOJIOTUYECKUX
po0biieMax XMMUYECKOTO TPOU3BOJICTBA

3 XuUMHA U KU3Hb. PacyéTsl
ChopMupoBaHHOCTH TPEACTABICHUH O XWMHYECKOH COCTABISIONICH €CTECTBEHHOHAYYHOW KApTHHBI MHUpA, POIA XUMHU B

31 NO3HAHUU SIBIICHUH TpUPOAbI, B (HOPMUPOBAHMM MBILUICHHS W KYJIbTYPbl JMYHOCTH, €€ (PYHKLIMOHAIbHOM I'PaMOTHOCTH,
HEOOXOUMON JUIs pelleHHs] NMPaKTHUECKUX 3aJad U HKOJOTMYEeCKH OOOCHOBAHHOI'O OTHOILIEHHMSI K CBOEMY 3/10pOBBI0 U
MIPUPOJHON CpeJie

39 ChopMupoBaHHOCTh YMEHHI KPUTUYECKH aHATU3UPOBATh XUMHUECKYI0 WH(POPMAIHIO, TIOTYIaeMyI0 M3 Pa3HbIX HCTOUYHHKOB

' (cpencTBa MaccoBOi KOMMYHUKAIIUU, CeTh VIHTEpHET U Apyrue)

33 ChopMupoBaHHOCTH YMEHHMH COONIOJIaTh IpaBHIIA 3Konornqe01<i4 uenecoo6upa3H0ro NOBEJICHUsT B OBITY U TpPYHOBOU
JIESITEJIbHOCTH B LIEJISIX COXPAHEHMsI CBOETO 3/J0POBBS M OKPY’KAIOLIEH NPUPOJHON CpeJibl

34 Oco3HaBaTh OMACHOCTb BO3JCHCTBHS HA XXUBbIE OPraHU3Mbl ONPEIECIEHHBIX BEIECTB, MOHMMas cMblca mokaszartensa [IJIK,
NOSICHSTh Ha IpUMepax CocoObl YMEHbIIIEHUS U NTPEIOTBPAIllEHUs] UX BPEAHOT0 BO3JCHCTBYS Ha OPraHU3M YeJI0BeKa
ChopMupoBaHHOCTH YMEHMI MPOBOIUTH BBIYMCIEHHS C MCIOJIb30BAHUEM IOHATHS «MaccoBas J0JI BELIECTBA B PacTBOPEN,

35 00BEMHBIX OTHONICHMH ra3oB MPH XMMUYECKUX PEAKIMSIX, MAacChl BEIECTBA WM 00bEMA ra3oB MO0 M3BECTHOMY KOJIMYECTBY

BC€IICCTBA, MaCC€ UJIN O6’béMy OQHOTO M3 YYACTBYIOIIUX B pC€aKINU BCUICCTB, TCIIJIOBOT'O Sq)(beKTa pCaKknuu Ha OCHOBEC 3aKOHOB
COXpPAaHCHHUA MACChbl BEHICCTB, IPCBPAICHUA U COXPAHCHUA DHCPIrun




MNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC
Koxa IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Teopernyeckre OCHOBBI OPraHUYECKON XUMHH
11 IIpeamer opranrudecKoy XuMUU: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYEHUE B IIOJIy4EHUU HOBBIX BELIECTB U MaTepuaoB. Teopus CTpOCHUs
' opraHuyeckux coearHeHuid A.M. bytiepoBa, €€ OCHOBHBIE MTOJIOKEHHUS
19 CrpykTypHbIe (hOpMYIIBI OpraHuvecKuX BemlecTB. ['omomnorus, nzomepus. XuMu4yeckas CB3b B OPraHUUECKUX COSIMHEHUSIX — OJUHAPHBIE
' 1 KpaTHble cBsi3U. [IpencraBnenue o kiaccuuKaly OpraHM4ecKUX BEIIECTB
HomeHnknatypa opraHmdeckux COEIMHEHUH (cucTeMaTHyeckas) W TpPUBUAIbHBIE HA3BaHUS BaXHEHUIIMX NpeICTaBUTENeH KIaccoB
13 OpPraHUYECKUX BEILIECTB
2 Yrnesonopozsl
21 AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUH psiA. MeTaH U 3TaH — MpoCTeiIlre NPeCTaBUTENN aJKaHOB: (PU3NUYECKHE U XUMHUYECKHE
' CBOMCTBA (peakKlMy 3aMeIeHHs] U TOPEHUs ), HaXOXKICHUE B IPUPOJIE, MOJIyUYeHHE U IPUMEHEHUE
AJIKEHBI: COCTaB U CTPOCHME, TOMOJIOTHYECKHI psA. DTWUIEH W MNPONWIEH — NpOCTeHIlne MpeICTaBUTENU aJKEeHOB: (U3UYECKUE U
2.2 XMMHUYECKHE CBOMCTBa (peakuuu THIPUPOBAHUS, TaJOTC€HUPOBAHUS, THIApATAllMM, OKUCIEHUS W TOJMMEpPU3ALMH), TOJy4YeHHEe U
MIPUMEHEHNE
23 Anxanuensl: Oytanuen-1,3 u metunOyraaueH-1,3: cTpoeHne, BaKHEHIINE XUMHUECKUE CBOMCTBA (peakuus noiauMepusanun). [lomyyenue

CUHTETUYECKOTO KaydyKa U PE3UHBI
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2.4

AJKHMHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psill. ALIETHIIEH — IPOCTEHIINI MTPEJICTABUTENb aJIKUHOB: COCTaB, CTPOEHHE,
¢u3nUecKre 1 XMMHYECKHE CBOMCTBA (PeaKIy T'HIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIUH, TOPEHUS ), TOJIyYeHHE U IPUMEHEHUE

2.5

Apenbl. benzoun: cocta, ctpoeHue, punueckre U XMMHUYECKHUE CBOMCTBA (peaKIMK TaJOreHUPOBAHMUS U HUTPOBAHUS), MOJIyYCHUE U
npumMeHenue. Toiryoun: coctas, cTpoeHHe, GU3NIECKHUE U XMMUYECKHE CBOWCTBA (PeaKLMU raJloreHUPOBAaHNS U HUTPOBAHUS ), TIOTYUYECHHUE U
npuMeHeHne. TOKCMYHOCTh apeHoB. I 'eHeTnueckas CBsi3b MEX/1y YIIIEBOAOPOaMH, IPUHAIICKAIIUMH K Pa3JIMYHBIM Kilaccam

2.6

[IpupoaHble MCTOYHUKU YIiIeBOAOpoaoB. llpupoansiii ra3 u nmomyTtHble HedTsHbie ra3el. HedTh m e€ mpoucxoxnenue. CrocoObl
nepepaboTKU HEPTU: NEPEroHKa, KPEKUHT (TepMUUECKU, KaTanuTU4ecKuil), muponu3. IIpoxykTsl nepepaOoTku He(TH, UX IPUMEHEHHE B
POMBIIITICHHOCTH U B ObITy. KaMeHHBIH YT0JIb M MPOIYKTHI €r0 NepepadoTKu

Kchopoz[coL[epxcamHe OpraHu4YCCKHUC COCAUMHCHUA

3.1

[IpenensHbIe OAHOATOMHBIE CHHPTHL. METaHON W 3TAHON: CTPOCHHUE, (U3UYECKHE M XUMHUYECKHE CBOWMCTBA (pEaKUWU C aKTUBHBIMHU
MeTaJulaMH, T'aJOr€HOBOJIOPOJIaMH, TOpeHHe), MpUMeHeHHe. BoopoHbie CBA3M MeXAy MoJieKyslaMu cnuproB. JleficTBHe MeTaHOoda U
ATaHOJIa HA OPTaHU3M YeJI0BeKa. MHOTOaTOMHBIE CIIUPTHI. DTHJICHTIINKOIb U TIHLEPHH: CTPOCHHE, (U3NIECKUE U XMMUYECKHE CBOMCTBA
(B3aMMOJEHCTBUE CO LIETOYHBIMU METaJUIaMH, KaueCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE CIIUpPThI). JleliCTBHE HA OpraHU3M 4eloBeKa.
[IpuMeHeHne rMIeprHa U STUIICHTIIMKOJIIS

3.2

deHou: CTPOCHUC MOJICKYJIbI, (I)I/I3I/IIICCKI/IG 1 XMMHYECKHE CBOMCTBA. TOKCMYHOCTD (1)6HO.]'Ia. HpI/IMeHeHI/Ie (1)CHOJ'Ia

3.3

AJ'II))IGFI/II[I)I N KCTOHBI. CDOpMaJ'II)I[eFI/II[, afeTajapACTHu/: CTPOCHUC, (1)I/IBI/I‘~I€CKI/I€ N XUMHUYECKHE CBOMCTBA (peaKum/I OKHCJICHHUA H
BOCCTAHOBJICHH A, KAYCCTBCHHBIC peaKI_II/II/I), IMMOJIYYCHHUC U ITPUMCHCHUC

3.4

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KMCIOThl. MypaBbiHAas U YKCYCHasi KMCIOTHI: CTPOEHUE, PU3NYECKHEe U XUMUYECKUE CBOICTBA
(cBoiicTBa, o0mmMe /Ui Kjlacca KMCJIOT, peakius 3TepuduKalnun), nojiydyeHiue u npuMeHeHue. CreapuHoBas U OJEMHOBAsl KUCIOTHI Kak
MIPEJICTaBUTENHN BBICIIUX KapOOHOBBIX KHCIOT. Mbljla KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JeCTBHE

3.5

CrnosxHble 23QUpPHI KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['uaponu3 cinoxHbix 3¢upos. XKupsl. ['uaponus xupos. [IpumeHneHnue xupos.
buonornyeckast poJib )KUPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(puKalus yrieBoJoB (MOHO-, TU- W MOJUcaxapubl). [roko3a — mpocTedmnii MoHOCcCaxapuI: 0COOEHHOCTH
CTpPOCHHSI MOJIEKYJIbl, (PU3NYECKHe M XHMMHUYECKHEe CBOWCTBa (B3aumojeilctBue c ruapokcuaoM menu(ll), okucienne amMmuauHbIM
pactBopoM okcuna cepedpa(l), BocctanoBneHue, OpoKEHUE TIIOKO3BI), HAXOXKICHHE B MPUPOJE, MPUMEHEHHE, OMOIOrHYecKas pob.
®otocunTe3. DpykTO3a Kak U30Mep IIIOKO3bl. Kpaxman u memirono3a Kak NpupoAHbie noauMepsl. CTpoeHHE KpaxMalia U LEeJTI0JI03bI.
du3nyeckue U XMMUYECKHE CBOMCTBA KpaxMaia (THIPOIN3, KaYeCTBEHHAs PEaKIUs C HOJOM)

A3oTcoiepikaliie OpraHn4ecKie CoeTMHEeHNs

4.1

AMHHOKHCIIOTHI Kak aM(OTepHbIE OpraHuYecKue coeAnHeHNs . DU3nueckre 1 XUMUIEeCKHe CBOMCTBA aMHHOKHCIIOT (Ha MPUMepe TIIUIINHA).
Bbrnonornueckoe 3HaueHne aMHHOKHUCIOT. [lermrTrab!

4.2

benku kak MpUpOAHBIE BBICOKOMOJEKYISpHbIE coefauHeHus. [lepBuuHas, BTOpUYHAs U TPETUYHAs CTPYKTypa OenkoB. XWMHUYECKUE
CBOMCTBA OCJIKOB: THIPOJIN3, ICHATYpAIlUsl, KAYECTBCHHBIC PEAKIIUU Ha OCJIKU
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5 BBICOKOMOJIEKYIIAPHBIE COCTUHEHUS
51 OCHOBHBIE TIOHATHS XUMHHU BBICOKOMOJICKYJISIDHBIX COEAMHEHUI: MOHOMEp, IOJIMMEpP, CTPYKTYpPHOE 3BEHO, CTEIEHb IMOJMMEPH3aLUH,
cpeaHss MoJyieKysipHas Macca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJICKYJIIPHBIX COCTMHEHNUH — NOJTMMEPH3aIHs U TOJTUKOHICHCAIHs
59 DKcIepUMEHTaIbHbIE METObl M3YYEHHUS BELIECTB M WX NPEBPALICHUN: O3HAKOMIICHHE C 00pa3laMu MPHPOJIHBIX U HCKYCCTBEHHBIX
' BOJIOKOH, TJIACTMAcC, KayuykoB. [loilydeHne CHHTETHYECKOT0 KayuyKa ¥ Pe3HHBI
11 KJIACC
Kox IIpoBepsieMblii 3JIeMeHT coAepKAHUA
1 TeopeTnyeckrie OCHOBbI XUMUHU
XuMHuueckuil sneMeHT. AToMm. Sapo aTroMa, HM30TONBL. DJIEKTpOHHass 000J0YKa. DHEPreTUYecKue YpPOBHH, MOAYPOBHU. ATOMHBIE
1.1 opbuTanu, S-, p-, d-3memenTh. OCOOCHHOCTH pacipeieICHHUs HIEKTPOHOB M0 OPOUTAIISIM B aTOMaX 3JIEMEHTOB MIEPBBIX YETHIPEX TIEPHOJIOB.
DJeKTpoHHasi KOH(UTYpalusi aTOMOB
[lepuonnuecknii 3akoH u Ilepumoamueckas cucrtema xummudeckux siemeHToB [I.M. MenneneeBa. CBsi3p NMEpPUOIMYECKOTO 3aKOHA U
19 [lepuonnueckoil cucrembl xumuueckux siemeHToB [I.M. MeHneneeBa ¢ COBpeMEHHOI Teopuel CTpOEHHUs aTOMOB. 3aKOHOMEPHOCTH
' W3MEHEHHS CBOMCTB XMMHUYECKHUX JJIEMEHTOB M 00pa3yeMbIX MMH IMPOCTHIX M CIIOKHBIX BEHIECTB IO T'PYINIaM M TEpHOAaM. 3HaYCHHE
MEPUOJINYECKOT0 3aKOHA B PA3BUTUH HAYKH
Crpoenne BemecTBa. XUMHAYECKast CBS3b. BUIIBI XUMHUECKOW CBS3H (KOBAJICHTHAS HEMOJSIPHAS W TOJSIpHAs, HOHHAS, METAJUINIECKas).
1.3 | MoHbl: KaTMOHBI W aHUOHBI. MexXaHH3MBbl 00pa30BaHMA KOBAJIECHTHOM XUMHUYECKOW CBS3U (OOMEHHBIH M JOHOPHO-AKIENTOPHBIN).
Bonopoanas cBsizb
1.4 BanenTtHOoCTh. DneKTpooTpULIIaTENbHOCTh. CTENEHb OKUCIICHUS
BermectBa MOJIEKyISIPHOTO M HEMOJIEKYIISIPHOTO CTPOEHHsI. 3aKOH TOCTOSHCTBA COCTAaBa BEMIECTBA. THIBI KPUCTAJUIMIECKUX PEHIETOK.
1.5 | 3aBUCHMOCTbH CBOICTBa BEIIECTB OT THMA KpHCTAIMUEcKOW pemérku. [loHsTHe 0 nucnepcHbIX cucreMax. VICTUHHBIE UM KOJUIOMJIHBIE
pactBopbl. MaccoBasi 1oJIsl BEIECTBA B PACTBOPE
1.6 | Knaccudukanus HeopraHndeckux coenHeHnii. HomeHknarypa HeopraHn4eckux BelecTB
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Xumuaeckas peaKkuus. KJ'IaCCI/I(l)I/IKaI_II/IH XHUMHUYCCKUX peaKHI/Iﬁ B HCOpFaHquCKOfI n OpFaHHqCCKOﬁ XHUMHHU. 3aKOH COXpPAaHCHUA MaCChI

L7 BEILIECTB, 3aKOH COXPaHEHUs U MPEBPAIICHUS YHEPTUU TPU XUMUUYECKUX PEaKIMIX
1.8 CKopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IMnYHbIX (PAKTOPOB
1.9 OO6paTtumbie peakiui. XuMuyeckoe paBHoBecre. GakTopbl, BIUSIONINE HA COCTOSIHUE XUMUYecKoro paBHoBecHs. [Ipunnun Jle [laTtense
110 DnexTponuTrueckas auccoruanys. CuiabHbIe U ciiadbie 37eKTpoauThl. Cpeia BOAHBIX PACTBOPOB BEIIECTB: KUCasi, HEUTpaibHasl, IeJI0YHasl.
Peakiiuu nonHoro oomMeHa
1.11 OKHCIUTENbHO-BOCCTAHOBUTENIBHBIC PEAKIIUU
2 Heoprannueckas xumus
21 Hemeramnel. [Tonoxenue HemerawioB B [leproaudeckoii cucreMe XxuMudeckux aeMeHToB J[.M. MeHnpeneeBa 1 0COOCHHOCTH CTPOCHHS
' aToMoB. Du3nyeckne CBOMCTBA HEMETANIOB. AJUIOTPOIKS HEMETAIUIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yrieposa)
99 XHMMHMYECKHE CBOVCTBA BAKHEUIINX HEMETAJUIOB (ranoreEmB, Cepsl, a30Ta, q)ocqlopa, yriaeposia U KpEMHHUS) U UX covezmHeHI/Iﬁ (okcu10B,
KHCIIOPOJICOICPIKAIIUX KUCIIOT, BOAOPOIHBIX coefrHeHuii). [IpuMenenne BaxHEHIIINX HEMETAJUIOB U UX COEAMHEHUN
Meramnbl. [lonoxenue meramioB B [lepuommyeckoit cucteme xummdeckux snemeHToB .M. MenneneeBa. OCOOCHHOCTH CTPOCHUS
2.3 ANEKTPOHHBIX 000sI04ek aToMOB MeTauioB. OOmue ¢usnueckue cBoricTBa MeTamioB. CrulaBbl METAIOB. DJIEKTPOXUMHUYECKHU psif
HaIlpsHKEHNUH METaJUIOB
XUMUYECKHE CBOWMCTBA BAKHEHIIMX METAIOB (HATPHM, Kalud, KaiubIMil, MarHUil, allOMUHUN, IIUHK, XPOM, JXKEJIe30, MeAb) U HX
2.4 coequHeHunil. O0mme cnocobbl nojyuyeHus: MetaysioB. [IpiMeHeHne MeTaioB B ObITY M TEXHUKE
2.5 ['eHeTnyeckasi CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAUICKAIUX K PA3IUYHBIM KJIaccam
3 XHUMHS U )KH3Hb
31 Ponp xumuu B oOecrie4eHUH 3KOJIOTUYECKON, SHEPTeTHUECKON U MUILEBON 0e30MacHOCTH, Pa3BUTHU MeAWIHHBI. [oHSITHE O HAay4HBIX
METO/aX MO3HAHMS BEIIECTB U XMMHUYECKUX PEaKITui
[IpencraBienuss 06 OOUIMX HAYYHBIX MPUHIUINAX MPOMBIIUICHHOTO TMOMYYEHHsS] BaXHEHINIUX BellecTB. UemoBeK B MHpE BEIIECTB U
39 MaTepuaoB: BAXKHEWIIINE CTPOUTEIbHBIE MaTEpHaNIbl, KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKd, CTEKJIO, KE€paMHUKa, MaTepUaibl s
3JEKTPOHUKHU, HaHOMAaTepHaIbl, OpraHUYECKUE
Y MUHEpaJIbHBIC YAOOpEHUS
33 XuMuUs ¥ 3J0pOBBE YETOBEKA: MMPaBUIa HCIIOIH30BAHMS JIEKAPCTBEHHBIX MPENapaToB, MpaBuiia 0€30MacHOTO UCIIOJIb30BAHUS TPENapaToB

OLITOBOM XMMHH B ITOBCEIHEBHON KU3HU




