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PaGouyass nporpamma
ydyeOHoro npeamera «Xumusi» (0a3oBblii yposenb) s 10 — 11 kiaccoB

Copnepxanue o0yyeHus
10 k1ace
Oprannyeckass XuMus

Teopernyeckne 0CHOBBI OPraHUYeCKON XUMHH

[Tpenmer opraHuuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUECHUE B MOJyYECHUU
HOBBIX BEIIECTB U MaTepUaiIoB. Teopus CTpOEHUs OpraHuyecKux coequHennii A. M. byrneposa,
e€ ocHOBHBIE TONOKEHUA. CTpyKTypHbIE (DOpPMYIBI OPraHMYECKHUX BEUIeCTB. | omoiorus,
n3oMepus. XuMu4ecKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpPraHMYECKHUX COEJAMHEHMHM (CUcTeMaTHuecKas) M TpHUBMAJbHbIE HAa3BaHUSA BAXKHEHUIIMX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBPAILECHUMN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYEeCKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJIEIMPOBAHUE MOJEKYII
OpPraHMYECKHUX BEIIEeCTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPALEHUIO OPTaHUYECKUX BEILECTB MPU HarpeBaHUM (IJIaBjieHUe, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMid psia. MeTaH um 3TaH — mpocTeiiiue
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuu 3aMelleHus |
TOpEeHUs ), HaXOXKACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJTIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — MPOCTEUIINE
NPEJICTAaBUTENIN QJIKEHOB: (U3MYECKHE M XUMHYECKHE CBOMCTBA (peakUuu TUIAPUPOBAHUS,
raJloreHUPOBAHUS, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpHU3alluN ), OJyYeHHEe U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakuus noauMepusanun). [lonyuyeHre CHHTETHYECKOT0 KaydyKa U pe3uHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psii. ALETUIEH —
NPOCTEUIINIA MPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUUECKHE CBOMCTBA
(peakuuu TUIpUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATAllUN, TOPEHHUS ), IOTyYEHUE U IPUMEHEHHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE M TIpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u XumuiecKue Ce0lUCmea (peaKyuu 2aio2eHUpo8anus U HUMpPOBAHUs), NOIyYeHue U
npumenenue. TOKCHYHOCTb apeHOB. ['eHeTHueckass CBSI3b MEXIy YIJIEBOJOPOJAMH,
MIPUHAJIEKAIIMMU K Pa3JIM4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpeKUHT
(TepMHuUeCKHi, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadoTku HeTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKu.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYCHHs BEIIECTB W UX NPEBPAILCHUN: O3HAKOMIICHHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Koyuiekiuu «HedTs» 1 «YToaby», MOAETUpOBaHNE
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOAHBIX, IPOBEJICHHE NPAKTUYECKOW pPAaOOTHI:
MIOJIy4YEHHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHble 3agayn.




Bbruucnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIWYEeCTBa
MCXOJHOIO BEIIeCTBAa MJIM MPOAYKTAa peaklUud MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIM IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenpHBIE OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (U3NYECKHUE U
XUMHUYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETaJlJIaMH, TajJoreHOBOJOPOJIaMH, TOpPEHHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPTraHu3M YeJIOBEKa.

MHOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peaKkius Ha
MHOrOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue raulepuHa U
STUJICHIJIUKOJIS.

@®eHoI: CTpPOCHHE MOJEKYJbl, (U3NYECKUEe U XHMHUYECKHE CBOHCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anpaeruapl U kemowuwvl. DopManbIeruj, aueTaIbICTU]: CTpPOCHHE, (u3MUeckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC PEAKIIHH),
[OJIy4YEHUE U IPUMEHEHHE.

OaHOOCHOBHBIE TIpe/iebHbIe KapOOHOBBIE KUCIOTH. MypaBbuHAs U YKCYCHasl KHCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
stepudukanmuu), MoiyueHue u mpuMmeHeHue. (CTeapruHOBas M OJEMHOBas KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHUCJIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOIIEee JIeHCTBUE.

CrnosxHble 2pupbl Kak MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupos. bruonorudeckas poiib KHUpPOB.

YrieBonpl: cocTaB, Kiaccudukaiuys yriieBooB (MOHO-, AU- U mojucaxapubl). [mroko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHEe W XUMHUYECKUE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Meau(ll), oxkucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHE TIIOKO3bI), HAXOXKIEHHE B MPHPOJE,
npuMeHeHue, onosorunueckas poib. orocunTes. OpyKkTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemnono3a Kak IpupoaHble noaumepbl. CTpoeHue kpaxmaina U LEJUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PEaKIus C HOJOM).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHMI: IPOBEACHHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALlMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
peaKIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaom wmenu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUYECKOW padOTHI: CBOWCTBA pacTBOpa YKCYCHOMH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncrnenuss mo ypaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOIO BEIIeCTBAa WM MPOAYKTAa peaklUUH MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WJIM IPOAYKTOB PEAKIINH).

A3oTconepikaliie opraHu4eckie CoeIMHEHNS.

AMHUHOKHMCIOTBI Kak am@oTepHble OpraHuyeckue coeauHeHus. dDuznyeckne u
XUMHYECKHE CBOIICTBA aMUHOKHMCIOT (Ha mpuMepe IuunuHA). buonormueckoe 3HaueHue
aMHHOKHUCIIOT. [lenTuasl.

benku kak nmpupoaHbIE BBICOKOMOJEKYIspHbIe coequHeHus. [lepBuuHas, BTOpuYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOHCTBA OEJKOB: THIPOJIN3, JEHATyparus,
KaueCTBEHHbIE PEaKIK Ha OENKHU.



DKcrepUMEHTaIbHbIE METOJbl M3YYEHHUS BEUIECTB M HMX IpeBpalleHuil: HaOIrofeHue U
ONKCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOoB.

BbicokoMoIeKy I pHBIE COCIUHEHHA

OCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb IOJMMEPU3alUH, CPEOHAsS MOJIEKyJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALS U MTOJIMKOHIEHCALINS.

OKCIEpUMEHTAJIBHBIE METOJBI N3Y4YECHHs BEUIECTB U MX IPEBPAILCHUN: O3HAKOMIICHUE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAyYyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMETHBIX CBsI3€l IPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUM, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJIENIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IMOHATHS: SIBIEHUE, HayyHbId (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®du3nka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BElleCTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIbI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BellecTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, FOpHbIE HOPO/bI, IOJIE3HBIE HCKOIAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NUIIEeBbIE MPOIYKTHI, OCHOBBI PAllMOHAILHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHE MTPENapaThl, MaTEPUAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 kaacc
OO0mas 1 HeopraHu4veckasi XuMHs

Teopernueckne 0CHOBbI XMMHH

XuMUYecKkud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTh. OCOOCHHOCTH
pacrpeieieHusi SJIEKTPOHOB MO0 OpOUTANSIM B aTOMaxX AJIEMEHTOB IMEPBBIX UYETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(UTypalus aTOMOB.

Ilepuonnueckuii 3akoH u llepuomgmueckas cucrema xuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepmoguyeckoil CUCTEMBl XHUMHUYECKHUX
sanemenToB JI. 1. MenzeneeBa ¢ COBpEMEHHON TeOpUel CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XUMUYECKUX AJIEMEHTOB U 00Pa3yeMbIX UMM ITPOCTHIX M CIOKHBIX BEIIECTB
0 TPYIIaM U NepruoaaM. 3HauYeHUe MEePUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3M (KOBAJICHTHAS
HEeMoJIsIpHasl W TOJSApHAas, WOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa3oBaHHS KOBaJCHTHOU
XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTpOOTpULIATENbHOCTh. CTeneHb OKuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemiecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJIAPHOTO CTPOCHHS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[lonsiTue o AucnepcHbIX cucreMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBasi 10Jist
BEILIECTBA B PaCTBOPE.

Knaccudukanus HeopraHmdecknx coeauHeHuid. HomeHkarypa HeEOpraHWYecKuX
BEILIECTB. ['€HeTHMYeCKass CBsA3b HEOPraHMYECKUX BEIIECTB, MPUHAMICKAMMX K Pa3IMYHBIM
KJlaccam.



Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX pEakUii B HEOPraHUYECKOH U
OpPraHMYeCKOM XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUs U MPEBpaAICHUS
SHEPTUU MPU XUMHUYECKUX PEAKITUIX.

CkopocTh peaknuu, €€ 3aBUCHMOCTh OT pas3IMyHbIX (akTopoB. OOpaTUMBbIC pEaKIMH.
Xumuyeckoe paBHOBecue. DaKkTOpbI, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [larensbe.

DOnexrponuTnyueckas auccoruanus. CuibHble u ciadble 31eKkTponuThl. Cpena BOTHBIX
pPacTBOPOB BENIECTB: KUCJIAsl, HEUTpaIbHasl, IET0YHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCNEpUMEHTAIIbHBIE METO/bl M3Y4YEHUS BEIIECTB M WX IPEBpALCHHUI: JEMOHCTpaLIMs
tabnun «llepuoguyeckas cucrtema xumuueckux siaemeHToB [, U. MenpaeneeBa», uzyueHue
MoJeNIed KPUCTAUIMYECKHX PEmETOK, HAOMI0JeHHe ¢ ONHCAaHWUE JIEMOHCTPAIIMOHHBIX U
a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpeIeJIEHUE Cpellbl PAaCTBOPOB BEILECTB C MOMOILBI YHHUBEPCATBHOTO MHAMKATOPA, PEAKUUU
MOHHOTO OOMEHa), MpOBEJIEHUE NPAKTUUECKON paboThl «BnusHue pa3inyHblXx (aKTOpOB Ha
CKOPOCTbh XUMHYECKOU pEaKIIUN».

Pacuérnnie 3agaum.

PacuéTpl 0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacU€Thl C UCMOJIBb30BAHUEM MTOHSATHS «MACCOBAs 10JISI BEIIECTBAY.

Heopranuueckasi xumusi

Hemerannbl. Ilonoxxkenue HemeraiuioB B Ilepuoanyueckoil CUCTEME XUMHYECKHX
anementoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. Du3MUecKHe CBOMCTBa
HEMETaJUIOB. AJUIOTPOMHS HEMETAIOB (Ha IpUMEpPE KUCIopoaa, cepsl, hochopa u yriepoaa).

XVMHYECKHE CBOWCTBA BAXKHEUIINX HEMETaJUIOB (TalOreHOB, cephl, a30Ta, docdopa,
yIIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COETMHEHUH).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHUH.

Meramnel. [lonoxenne meraiios B [lepuoanueckon cucreme XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTayuioB. OOiue
dbuznueckue cBoiicTBa MeTamioB. CIUlaBbl METAIOB. DJEKTPOXUMHUYECKUN P HAMpsHKECHUH
METaJIIOB.

XVUMUYECKHE CBOICTBA Ba)XHEWIIMX METAIIOB (HATPUH, Kajuii, KanblWid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJ/Ib) U UX COCTMHECHUMN.

OO6mmue criocoOb! Moay4YeHus: MeTaluioB. [IpruMeHeHrne MeTaioB B OBITY U TEXHHKE.

DKCIEepUMEHTAIbHBIE METOJbl HW3yYEHUs BEIIECTB M WX TNPEBPAIICHUH: H3y4YeHUE
KOJUIeKIIMA «MeTaluibl U CIUIaBbl», OOPa3I[OB HEMETAJUIOB, PEIIeHHE SKCIEPUMEHTATBHBIX
3amay, HAONIOJACHWE W  ONMUCAaHWE JIEMOHCTPAIMOHHBIX W JJAOOPATOPHBIX  OMBITOB
(B3auMoOJIeHiCTBHE TUAPOKCHIA aTIOMUHHUS C PACTBOPAMHM KHCIOT W IIEJNOYeH, KaueCTBEHHBIE
peaxkuy Ha KaTHOHBI METAJIJIOB).

PacuérHnie 3amaun.

PacuéTel mMaccel BemecTBa WM 00BbEMa Ta3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEIIECTB, PacU€Thl Macchl (00bEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKITUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHus 4 KM3Hb

Ponp xumun B 00ecTiedeHHH YKOJIOTHYECKOM, YHEPTeTUUECKON M TTUIIIEBON 0€3011acHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HaydHBIX METOJaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKIui.

[IpencraBnenuss 00 OOMUX HAyYHBIX TMPUHIMUIAX [POMBIIIICHHOTO TONyYEHUS
Ba)KHEUIIINX BEIIECTB.



YenoBek B MUpE BELIECTB U MaTEPUAIOB: BAXKHEHUIIME CTPOUTENBHBIE MaTepHUalbl,
KOHCTPYKLIMOHHBIE MaTepUalbl, KPACKH, CTEKIO, KEpaMHUKa, MaTepuaibl I JJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAIbHBIEC YI00pEHUSI.

XruMHs U 3[0pOBbE 4YEJIOBEKA: IPABHJIAa HCIOJIB30BAHMS JICKAPCTBEHHBIX IIPENapaTos,
npaBuiIa 6€30MacHOTrO MCIIOJIb30BAaHMSI ITPETIAPaTOB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HHU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XUMHUU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX HOHATHH,
TaK U MOHATHM, SABJISIOIUXCS CUCTEMHBIMU JUIS OTACIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE IOHATHSA: HAy4HbIM (akT, TUmoresa, 3aKOH, Teopus,
aHamu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOAUYHOCTb,  HAOIIONEHHE,  SKCIEPUMEHT,
MOJEIMPOBAaHUE, U3MEPEHUE, SBJICHHUE.

®usnka: Marepus, dHEprus, macca, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOI,
PaZOaKTUBHOCTb, MOJIEKYJa, YHEPreTUUYECKUN YPOBEHb, BEILECTBO, TEIO, OOBEM, arperaTHoe
COCTOSIHUE BEIeCTBa, (U3NUECKUE BEJIMYMHBI U €AMHUIBI UX U3MEPEHUS, CKOPOCTb.

Bbuonorusi: kierka, OpraHuM3M, SKOCHCTEMa, Ouocdepa, Makpo- M MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHonorus: XMMHMYECKasd  IMPOMBIIIJIEHHOCTb, METaJLITypIus, IIPOU3BOJICTBO
CTPOUTEIIBbHBIX MaTepHUaJIoB, CENbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, IIAILEBAs
IPOMBIIIJICHHOCTh, (papMalleBTUYECKas MPOMBIIICHHOCTb, IPOMU3BOJCTBO KOCMETHUYECKHX
IIpenaparoB, MPOU3BOJCTBO KOHCTPYKLIMOHHBIX MAaTEpUAJIOB, HJIEKTPOHHAsS IPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTUU.

I[lnanupyemblie pe3yJbTaTbl OCBOEHHSI NMPOrpaMMbl 10 XHMHH Ha 0a30BOM YpOBHe
cpeaHero oouero oopazoBanus
JIM4HOCTHBIE pe3y/IbTaThl

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOy4aroIIUMUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
pOTrpaMM CpeAHEro o0IIero o0pa3oBaHus SIBISETCS CUCTEMHO-ESITEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHCTEMHO-IESTEIBLHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3ysbTaTOB OCBOGHMSA IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOrmiero ooOpa3oBaHus
BBIJICJICHBI CIIEAYIONINE COCTABIISIONINE:

OCO3HaHHME O0YYAIOUIMMHCA POCCUHCKOW TPa’kAaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIFHOCTH M CAaMOOTIPEIEIICHUIO;

HaJIMYMe MOTUBAIMH K 00yUEHHIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEW M UCTOPUUECKUX TPATUIUNA 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIUXCsl PYKOBOJICTBOBAThCS B CBOCH IESATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHON CHCTeME XMMHUYECKOTro
o0Opa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKONH KYNbTYphl M CHOCOOHOCTH CTaBUTH LETH U
CTPOUTH )KM3HEHHBIE TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS NpeAMeTa «XUMHs» JOCTHraloTCs B EIUHCTBE
y4eOHOIl M BOCIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHUYECKUMH,
COLMOKYIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH M HUJeajJaMU POCCHICKOTo
IpaXXJJaHCKOr0 O0OLIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M IPAaBUIAMU IOBEICHMS,
CHOCOOCTBYIOUIMMH TPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOTO CTAHOBJICHUS
JUYHOCTH 00YyYaIONIUXCSI.



JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMHUS» OTPa)kaoT cPOpMHUPOBAHHOCTH
ONbITa TIO3HABATENIbHOM M TMPAKTHYECKOH MAESITeNbHOCTH OOYYaloIIMXCS [0 pealn3aluu
IIPUHATLIX B O6H.[CCTB€ I_ICHHOCTCI;’I, B TOM 4HCJIC B 4HaCTHU:

1) rpa:xaaHCcKOro BOCIIMTAHUSA:

OCO3HAHMSI O0YYAIOIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX IPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MNpEACTaBIICHHUA O COLNUAJIBHBIX HOpMax MW IIpaBWIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJUJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIILHOCTU MPH CO3JIaHUH yYEOHBIX MPOEKTOB,
pelieHnr y4eOHbIX U TO3HABATENbHBIX 3314, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NTOHMMATh U IIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYIHX
[IPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOUN AESITETbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY U HAYYHOMY HACIEAHIO OTEYECTBEHHOMU
XUMHU;

YBa)XEHUSI K MPOIIECCYy TBOPUECTBA B OOJACTH TEOPUH MU MPAKTUYECKOrO IMPUMEHEHUs
XUMHHU, OCO3HAHHA TOro, 4TO AJOCTUIKCHHA HAYKH €CTh PE3YJIbTaT MJIMTCIBbHBIX Ha6JHOI[eHI/II71,
KPOTMOTJIMBBIX SKCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSIHHOTO TPYAA YYE€HBIX U IPAKTHKOB;

MHTEpECa M TI03HABATENbHBIX MOTHMBOB B TMOJNyYEHHH | TIOCIEAYIONIEM AaHaJHN3e
uH(GOpPMAIIUU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIOCOOHOCTH OICHUMBATh CUTyallUW, CBA3aHHBIC C XHMUUYCCKHMHU ABJIICHUAMH, U
MPUHUMATh OCO3HAHHBIE pEIIEeHUs, OPUEHTHPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IOBEJEHHME M IOCTYNKH CBOMX TOBapUIIed C MO3UIMH
HPAaBCTBCHHLIX U ITPAaBOBBIX HOPM M OCO3HAHUEC HOCJ'IGI[CTBI/Iﬁ OTUX MMOCTYIIKOB,

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAHUS LIEHHOCTEW 3/10pOBOro M 0Oe30macHoro ooOpasza >KHW3HHM, HEO0OXOIUMOCTHU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PU3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOoIeHnsT MpaBmwil 0€30macHOTO OOpalieHusi C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOM IS TEIHHOCTH;

IMOHUMAaHHA [CHHOCTU TIIPAaBUJI HWHAUBHUAYAJIBHOTO W KOJIJICKTUBHOI'O 0e30MmacHoro
MOBEJICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO M KU3HHU JFOJICH;

OCO3HAHHUS TMOCJIEJACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTpeOJIEHUS alIKOTOJId,
HApKOTHUKOB, KYPEHUS);

5) Tpy10BOrO BOCIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEIOBATEIbCKONW JESTEIbHOCTH,
0O0IIECTBEHHO TOJIE3HOM, TBOPUYECKOM U APYTUX BUIAX JEATEIHHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE€ B PEIICHWH TMPAKTUYECKHX 3a/ad COLUaTbHOU
HaIpaBJIEHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHI0 MPOQECcCCHil pa3TUvYHOrO poja, B TOM YHCIE Ha
OCHOBC IMPUMCHCHUA MMPECAMETHBIX 3HAHWUH 110 XUMHU,

YBaXXCHHUS K TPYY, JTIOASIM TPyJla U pe3yibTaTaM TPYAOBOH eSTeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHIMBUIYaJbHOM TpaeKTopuu oOpa3oBaHUS,
Oynymieit mpodeccun U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH 1[€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHHUS
JKH3HH Ha 3eMiIe;



MOHUMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOJIeM, BIHSHHS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLMATIBHON CpEbl;

OCO3HAHUS HEOOXOJUMOCTH HMCIIOIH30BAHUS JOCTHIKECHUN XUMUH ISl PEIICHUSI BOIIPOCOB
pPalMOHAIBHOTO MPUPOIONOJIB30BAHNS;

AKTUBHOI'O HENPUATHUS JIEUCTBUM, NMPUHOCAIIMX BpPEI OKPYKAIOLIEW NMPUPOJHOM Cpelne,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE SKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEHCTBUN U NIPEJOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHNS, SKOJOTMYECKOM KYJIbTYphl, OIbITa
JEATETbHOCTH  SKOJIOTUYECKOM HAmNpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEJILHON, KOMMYHUKATUBHOMN M COLMATBbHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IPOTHBOCTOATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;

MOHUMAaHUA CIEeUU(PUKA XUMHUM KaK HayKd, OCO3HaHusi e€ ponu B (HopMuUpOBaHUHU
paloOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MpeICTaBiIeHHsI 00 OKpYyKaroleM
MHpE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHnr IpodsieM COXPaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCO0OM 3HAYMMOCTH XUMHH JJII COBPEMEHHOM IMBUJIIM3AIMHU: B €&
TYMaHHUCTUYECKOW HAIPAaBJIIEHHOCTH M BAXKHOM pPOJIM B CO3/IaHUU HOBOW 0a3bl MaTepUalbHOM
KYJIBTYPBI, PEIICHAH TIO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOM, MUIIEBOM M HKOJIOTMYECKOH Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBL,
00€ecTeueHnH yCIOBUN YCTEIIHOTO TPYJa U YKOJIOTHYECKA KOM(OPTHOM KU3HU KKIOTO YjeHa
o0111eCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH MCIOJBL30BATh MOMydyaeMble 3HAHUS IS
aHajan3a U OOBSICHEHUs SBICHUN OKPYXKAIOUIEro MHUpa U MPOUCXOMSIIIHNX B HEM H3MEHEHUH,
YMEHHsI 1eJ1aTh 000CHOBaHHBIC 3aKIIOUEHHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C TEJBIO TTOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOIh30BaTh XUMUYECKUE 3HAHUSA [Tl peUIeHHs IpoOiieM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOM AESITENIbHOCTH;

TOTOBHOCTA M CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpa30BaHHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEeOHOCTSMU,

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbiXx chepax mnpodeccHoHaTbHOU
JeSATeTLHOCTH.

MeTanpeaMeTHble pe3yJibTaThl

MertarnpeMeTHbIE pPE3ylbTaThl OCBOCHHUS Y4E€OHOro IpenMeTra «XUMHUsS» Ha YpPOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MeXTpeMeTHBIE) 00IIeHayYHbIC TIOHSATHS, OTPAXKAIOIIHE [IETOCTHOCTh HAYYHON KapTUHBI MUpa
U crienr(uKy METOI0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO,
SHEprus, SBJIECHUE, MPOLECC, CUCTeMa, HAyJYHBIH (haKkT, NPUHIMUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIe0OBaHNEe, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U JpyTHe);

yHUBEpCaJbHbIE  ydeOHble  AelcTBHsA  (TIO3HABaTeNbHBIE,  KOMMYHUKAaTHBHBIC,
peryisaTuBHbBIE), oOecneunBaone (OpMHUpOBaHHE (PYHKUIMOHAIBHOM T'pPaMOTHOCTH U
COIMATIbHOM KOMITETCHIIMH 00YJaIOIINXCS;



CIOCOOHOCTh  OOYYAIOIIMXCS ~ HUCMOJb30BaTh  OCBOGHHBIE  MEXKIMCLUUIUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIE JAEWCTBHUS B I103HABATEIHHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHUBEPCAIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JCHCTBHIMH.

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a30Bble JIOTHYeCKHE TeCTBUSA:

CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aAKTyaJM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeNATh LEIH JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHM HX JOCTUIKCHHUS,
COOTHOCHTD PE3YJIbTaThl ACATEIBHOCTHU C MOCTABJICHHBIMHU LEJISIMU;

UCIONIb30BaTh MPU OCBOCHUHM 3HAHWN MPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIH30BATh
COOTBETCTBYIOIINE NOHATUS JUIsI OObSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIS KJIacCU(UKAIIUH BEIIECTB M XUMUUECKUX PEAKIINIA;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXKy U3y4aeMbIMU SIBJICHUSIMHU;

CTPOWUTH JIOTUYECKHE pAcCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHBIC, II0 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHUPOBATH
BBIBOIBI M 3aKJIFOUCHHS;

INPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIIONb3YeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIEIH, TPE0OPa30BBIBATH MOAECIBHBIE MPEICTABICHUS — XUMUYECKUAN 3HAK (CHMBOJI) DJIIEMEHTA,
XuMu4eckas (GopMylia, ypaBHEHHE XHMHUYECKOM peakud — TMpU PEIIeHUHd Y4eOHBIX
MIO3HABATENBHBIX M TPAKTUYECKUX 3a/1a4, MPUMEHSITh HAa3BaHHBIC MOJICIBHBIC NPEICTaBICHUS
JUTSI BBISIBTICHUS XapaKTEPHBIX MPU3HAKOB U3y4aEMBIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 0a3oBbIe HCCIeA0BaTEeIbCKHE IeliCTBHS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINM;

dopMynmHupoBaTh TETM W 3aJadd  HMCCIECJOBAHUS, HCIOIB30BaTh IIOCTABJICHHBIE W
CaMOCTOSITENIHO c(hOPMYyTUPOBAHHBIE BOIPOCHI B KaUeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA,

BJIAJI€Th HABBIKAMHM CAMOCTOSITEJILHOIO IUIAHUPOBAHUS M TPOBEACHHMS YUYEHHYECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUsSI HAOJIIOMATh 32 XOAOM IPOIEecca, CaMOCTOSTEIHHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh 0OOOLIEHHS U BBIBOJBl OTHOCHUTEIILHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOICTAHHOM
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIeI0BaTeIbCKOM M IPOEKTHOM JesTeNbHOCTH,
OPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATENBHOMY IIOMCKY METOJIOB DELICHHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB IO3HAHMS.

3) padora ¢ nHpopManmeii:

OPUEHTHPOBAThCSI B  PA3IMYHBIX HCTOYHMKAX WHPOpPMANUU (HAYYHO-TIOMYJISIpHAS
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3IUYHBIX BHUAOB W (OpPM TpencTaBleHUs, KPUTHYCCKU
OLIEHUBATh €€ JI0CTOBEPHOCTh M HEMTPOTHUBOPEUNBOCTH;

GbopMyHpOBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOMABI TNPH IOWCKE W OTOOpe
uHpopMalru, He0OXOAUMOM IS BBITTOJIHEHHSI YUeOHBIX 337a4 ONpeeEHHOTO THIIA;

pUOOpPETaTh OMBIT WUCHOJB30BaHUSA MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (hOpPMY MpEACTaBICHUS UHPOPMAIMH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

HCIIONIb30BaTh HAy4yHBIM SA3BIK B KayecTBe CpeACTBa Mpu padoTe € XUMHYECKOU
uHpoOpMaLKel: MPUMEHATh MEXIpeIMEeTHbIe ((U3MUECKUe W MaTeMaTW4yecKhe) 3HaKu |
CHUMBOJIBI, (hOpMYyIIbI, a00OpeBUATYPHI, HOMEHKIIATYPY;



HUCITIOJIB30BaTh U HpCOGpEBOBBIBaTB 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HATTISAJHOCTH.

OBi1aieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€l CTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAae€MOW TEMBI B XOJI€ JUAJIOTa W/WUIH TUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIHHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTAIMeil pe3yIbTaTOB MO3HABATENbHON AESTENbHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIMIOJIHEHUH XUMHUYECKOTO
JKCIIEPUMEHTAa, TPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3zanuu y4eOHOTO TpPOeKTa M (OPMYIHMPOBATH BBIBOJBI MO PE3yJIbTaTaM IPOBEIEHHBIX
MCCJIEIOBAHUM MyTEM COTJIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHBEPCAJIbHBIMY PEryJsiTHBHBIMU JeCTBUAMM:

CaMOCTOSITENILHO IJIAHUPOBaTh U OCYIIECTBISTH CBOIO IMO3HABATENIBHYIO JEATEIHHOCTb,
ompenenss e€ eI W 33aJaud, KOHTPOJIMPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii alrOpuTM JCUCTBUN NPU BHIMOJHEHUH YY4EOHBIX M HCCIIEIOBATEIbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CITOCOO MX PEeIICHHs C YYETOM MOJydeHHsI HOBBIX 3HAHUN O
BEIIECTBAX U XUMUUYECKUX PEaKLUX;

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEHM JIEATEJbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOIEHKHU.

IIpenmeTHble pe3yJibTaThI
10 kaacc

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHsD) OTPAKaOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNA O XUMHUYECKOW COCTABIISIIOIIEH E€CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, PO XHMMHUU B TO3HAHWUU SIBICHUU MPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUS U KYJIbTYPhl JTUYHOCTH, €€ (PYHKIIMOHATHHOM T'PAMOTHOCTH, HEOOXOIUMOM st
pelleHusT TPAaKTHYECKUX 3a7ad M HSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATraroIIne
MOHATHUS (XUMHUECKHUH SJIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJISIpHBIH OOBEM, YIJIEPOIHBIM  CKEJNeT,
GbyHKIIMOHAIbHAS TPYMMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJIOTHMYECKUN pPsiA, TOMOJIOTH,
YIIIEBOIOPOAbI, KUCIOPOA U a30TCOJEpIKalINe COCTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHNS); TEOPUH U 3aKOHBI (TEOPHS CTPOEHHUSI OPraHUYECKUX
BemectB A. M. byrnepoBa, 3aKkoH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHUS, JEXKAllUe B OCHOBE MOHMUMAaHUs
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHYECKUX SBJICHUH, (DaKTOJIOTUUECKHE CBEJICHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEHPHOCTH YETOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEepPHBIC MPU3HAKHU MMOHSATHI, yCTaHABIUBAThH
WX B3aMMOCBS3b, UCIIOJIH30BaTh COOTBETCTBYIOIINE MTOHSATHS MPU OMMCAHUHU COCTaBa, CTPOCHUS 1
MpEBpaIICHUI OPraHNYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY JJISI COCTABJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (HOPMYIl OPraHUUYECKUX BEIECTB
U ypaBHEHUN XMMHUYECKHX peaKlUi, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHMYeCKHX BEIECTB
JUTSL WUUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJIEKHOCTh U3y4YEHHBIX OPraHUYeCKUX
BEIIECTB TI0 HMX COCTaBy W CTPOSHHUIO K OMNpeAenEéHHOMY KJaccy/TpyIme COeIUHEHUN
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpKAlllue COEIUHEHUS, BBICOKOMOJICKYIISIPHBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarmueckoii Homenknatype (IUPAC), a takxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHMYECKHUX BEIIECTB (ITHJICH, MPOIMUJIEH,



alleTUJICH, STHJICHIJMKONb, TJIMLEPUH, (eHo, (OopMaibAerHl, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIIOTA, TJII0K03a, (GpyKTO3a,
KpaxmaJ, 1eJUTI0103a, TJIULHH);

c(OpPMUPOBAHHOCTh YMEHHSI OINpPEACNATh BHJIBI XUMHUYECKOH CBSA3M B OPraHUYECKUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemecTB A. M. bytiepoBa ansi oObsICHEHHsI 3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaThb COCTaB, CTpPOEHHE, (HU3MUECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPECTABUTENICH PA3IMUHBIX KIACCOB OPraHMYECKHX BEIECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramguen-1,3, OeHson,
METaHOJ, 3TaHOJ, ATHJICHTIINKOIb, TNIMIEPHH, (GEHON, aleTalbIerul, MypaBbHHas U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMHUYECKUX pPEaKLIUl C
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOUYHUKH YTIEBOJOPOIHOTO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bE€Ma, KOJNMYECTBA HCXOAHOTO BEIIECTBA MU MPOAYKTA PEAKIUU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEaKun);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHMS, HCIONb3YEMbIX B XHMHUU MpPU M3YYECHUH BEUIECTB M XHWMUYECKUX SIBJICHUN
(HabmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBSI3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHHUH COONIOAATH MPaBUIA MOJH30BAHUS XUMHUYECKON MOCYAON U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)Ke MTPaBUiIa OOpAIIEHUs C BEIECTBAMHU B COOTBETCTBHH C
MHCTPYKILHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHusi OpraHU4YEeCKUX BEIECTB MPH HarpeBaHUU, MOJyYEHUE ITHIEHA U HU3YYEHHE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIMM OpPraHMYeCKUX BEIIECTB, JCHaTypauus OelIKoB Npu
HarpeBaHuM, IIBETHbIE PEAKI[MU OEJIKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MaCHOCTHU
npu oOpallleHHH C BEIeCTBAMM M JIAOOPATOPHBIM 000OpYIOBaHHEM, MPEACTABIATh PE3YJIbTaThl
XUMHYECKOT0 S3KCIepuMeHTa B (opMe 3alucd YpaBHEHUH COOTBETCTBYIOIIUX pEAKIUNl U
(GbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3MPOBAaTh XUMHUYECKYI0 HHGpOpMaIuIo,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi HH(popmarun, UHTepHET u Ipyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOJIO/IaTh MpaBUiIa HKOJOTMYECKH IIeJ1ecO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATETBbHOCTH B LENAX COXPAHEHHs CBOEro 370pOBbs U
OKpYXKarolled MpUPOIHON cpesbl, 0CO3HaBaTh OMACHOCTh BO3/CHCTBHS Ha KMBBIE OPTaHU3MBbI
ONpEACNEHHBIX OPraHMYECKUX BELIECTB, MOHMMAas cMbici mnokaszarens [I/IK, moscHaTe Ha
nmpuMepax crocoObl YMEHBUICHHUS! ¥ MPEJOTBPAICHHS] UX BPEAHOIO BO3JIEHCTBUS HA OpraHU3M
4eJI0BEKa;

JUIsi 00y4arolUuXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMU 3I0POBbSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHHUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUISL  CIENbIX W CIA0OBUIANIMX OOYYaroNIUXCs: YMEHHE HCIIOJIb30BaTh pelbedHo-
TOUYCUHYIO cucTeMy o0o3Hauenuit JI. bpaitns aiis 3anucu XuMudeckux Gopmyi.

11 kiaace



[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmias W HeOopraHudecKas XUMHD»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XHUMHUU B IO3HAHUU SIBICHUU NPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pellieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IIPUPOJIHON Cpene;

BJIQJICHUE CHUCTEMOM XHMMHYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATraroIINe
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEMEHb
OKHUCIJICHHS, XUMHMYecKas CBs3b (KOBaJECHTHAas, HWOHHAs, MeETaJlInyecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasi  pelIETKa, TUIIBl XMMHYECKMX  pEaklUMid, pacTBOp,  DJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAST JUCCOLMAILMUSA, OKUCIHUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOH  peakIMH, XHUMHYEeCKOE paBHOBECHE); TEOpUM U  3aKOHBl  (Teopus
ANEKTPOJIUTUYECKON JHccouranuu, nepuoguyeckui 3akon Jl. WM. MenngeneeBa, 3akoH
COXpPAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALLEHUS 3HEPrUU MPU XUMUUYECKHX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaHMS,
JeXallue B OCHOBE I[MOHMMaHUsS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(akToJIOrMYecKre CBEJEHUS O CBOWCTBAX, COCTaBE, MOJIYYEHUH M O€3011aCHOM HCIIOIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISIBIISITH XapaKTepHbIE PU3HAKU MOHATUH, YCTAaHABINBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
dopMyn BeHIECTB W ypaBHEHUN XHMHUYECKUX pEaKUUid, CHCTEMaTHYECKYl0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHWs OTICIbHBIX HEOPraHUYECKMX BEHIECTB (yrapHbii Tas,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas M3BECTh, HErami€Has W3BEeCTb, NUThEBas COJa, MUPHUT U
Apyrue);

c(hOpMHUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTENIEHb OKUCIICHNUS XUMHUYECKUX
3JIEMEHTOB B COEAMHEHUX PA3JINYHOTO COCTABA, BU XMMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJIMYeCcKasi, BOJOPO/IHASA) B COCAMHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHMIH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJIECKHOCTh HEOPraHMYECKHX BEIIECTB
[0 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIie coeIuHeHUl (pOoCThle BEllecTBa — METAJUIbl U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIIOTHI, aM(pOTEpHbIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenzieneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepHU30BaThb AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 1eMeHTOB 1—4 nepunoaos Ileprnoanyeckoi cucteMbl XUMHYECKUX 371eMeHToB /1. U.
MeHeneeBa, HCHONB3YS TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTANIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHMYECKHUX JJIEMEHTOB U UX
COeIMHEHUH 10 nepuoaam u rpynnam Ilepuoaudeckoil cucreMbl XMMHUYECKUX 31eMeHToB [[. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHBIX KJIACCOB, MOJATBEPXkKIAaTh CYIIECTBOBAaHUE
TEHETUUYECKON CBA3M MEXAY HEOPraHMYEeCKMMH BEIIECTBAMU C IIOMOIIbI YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;



c(OpPMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IUIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliMX BeUIecTB, TeIIoBOMY 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENICHEH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIACTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS PEaKLUUN Pa3IUYHBIX THUIIOB, MOJHBIC
U COKpamEHHBbIC YPaBHCHUS PEaKlUii MOHHOTO OOMEHA, YUMTHIBAsl yCIOBHS, MPU KOTOPBIX ITH
peaKuu UAyT 10 KOHIIA;

c()OPMUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUHU, TMOATBEPKIAOIINE KAueCTBECHHBIN
COCTaB pAa3IUYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaTh OINbBITHBIM IYTEM HOHBI,
MPHUCYTCTBYIONINE B BOJHBIX PACTBOPaX HEOPTAHUUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYHIHOCTH OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEICTBOM COCTABJICHHUS SJICKTPOHHOTO OalaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3sTUYHBIX (PAKTOPOB; XapakTep CMEUICHHS XWMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);

c()OPMUPOBAHHOCTh YMCHHM XapaKTepPH30BaTh XHMHUYCCKHUE TIIPOIECCHI, JICKAIIHE B
OCHOBE IMPOMBIIIJICHHOTO MOJIYY€HUs CEPHOM KHUCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH
MPEJICTaBICHUA 00 OOIMX HAyYHBIX MPHHIHAIAX W 3KOJOTHYECKHX IMPOOJIeMaX XUMHYECKOTO
MIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUW TPOBOAWTH BBIYHCICHUS C WCIIOIH30BAHUEM TTOHSTHUS
«MaccoBasi JI0Nis BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOILIECHUH Ta30B MPU XHUMHUYECKUX
peaKIusX, MacChl BEIIeCTBa WM 00BEMA ra3oB IO M3BECTHOMY KOJMYECTBY BEIECTBA, MAacce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEILIECTB, TEIUIOBOTO 3(deKra peakuuud Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, TPEBPANICHUS ¥ COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHU COOMIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW TOCYI0i U
1abopaTOpHBIM 000PYIOBAHKMEM, a TAKXKE MpaBUiia OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMIOJHATE XHUMHYECKUH JKCICPUMEHT
(paznmokeHue TEpOKCHIa BOAOPOAA B MPHUCYTCTBHHM KaTalu3aTopa, OMpeNeseHHe Cpeabl
PACTBOPOB BEIIECTB C MOMOIILI0 YHHBEPCATHHOTO WHAMKATOPA, BIUSHUE PA3TUYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHMSI, PEIICHUE IKCIIEPUMEHTAITBHBIX
3amady mo temaM «Metame» U «HemeTamnael») B COOTBETCTBHM C MpaBHIAMU TEXHUKU
0€30MacHOCTH MpHU 00pallleHNH ¢ BELIECTBAMH U JIa0OpAaTOPHBIM 000PYJOBaHUEM, NTPEICTABIATh
pe3ynbTaThl XUMHUYECKOTO HKCIEpPUMEHTa B (hopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX
peakuii 1 GopMYITHPOBATEH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeJCTBAa MAacCOBOW KOMMYHHKAIMH, WHTepHET U
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHHI COOJIOJATh TMpaBWJIa SKOJOTHYECKH IIeTIecO00pa3HOro
MOBEICHUS B OBITY W TPYIOBOW JEATEIHHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBBS U
OKpYKaroIIed MPHUPOJTHON Cpesbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS HAa JKHBBIC OPTaHU3MBI
onpeeNEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAThs Ha mpuMepax crocoObl
YMEHBIIICHUS U TIPEOTBPAIICHUS UX BPETHOTO BO3JICHCTBUS HA OPTaHU3M YEIIOBEKA;

JUIsi 0OYYaroIIUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3J0POBbs: YMEHHE MPUMEHSTH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHUIA;

JUISE  CIIETIBIX W CNA0OBUAAIIMX OOYYaIOIUXCS: YMEHHE HCIOIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy obo3HaueHuid JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

TemaTnuyeckoe MIIAHNPOBaAHUE
10 kaacce
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1

11

00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odopa3oBaHusi

Teopernueckne OCHOBbI OPraHU4YEeCKOH XUMHHU

ChopMupoBaHHOCTH TPEACTABICHUN O XUMHYECKOH COCTABIISIOIICH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpA, POJIM XHUMHH B TO3HAHUU
SBJICHUWA TIPUPONBI, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TIPaMOTHOCTH, HEOOXOIUMOM IS
pelIeHUs TPAKTHYECKUX 3alad W OSKOJOTHYEeCKH OOOCHOBAaHHOTO
OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpesie

1.2

1.3
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Bnanenne cucremMoll XUMHUYECKUX 3HAHMH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIararome MIOHSTHS (Monekyna, BaJICHTHOCTD,
JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHCICHMS, XHUMHUYEcKas CBs3b,
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIA OO0BEM, YIIEpOAHBIH CKEJEeT,
GyHKUMOHANbHASL ~ TpylHa,  pajJukang,  HU30Mepusi,  M30MEphI,
FOMOJIOTMYECKUH psJl, TOMOJIOTH, YIJIEBOJOPOMAbI, KHCIOPOA- U
azoTco/epKalliue COEJUHEHUs, OMOJIOrMYEeCKH AaKTHBHBIE BEILECTBA
(yrneBoapl, KMpBI, O€JIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJUHEHHUs); TEOPUM U 3aKOHBbI (Teopus
XUMHUYECKOTO CTpoeHusi opranuueckux BemectB A.M. Bytneposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XMMUH, (AKTOJIOTHYECKUE
CBEJCHMSI O CBOMCTBAaX, COCTaBe, MOJIYyYEHUM U 0O€30IaCHOM
HCIOJIb30BAHUN  BAXHEMIINX HEOPraHWYECKMX UM  OPraHUYEeCKUX
BELIECTB B ObITY M MPAKTUYECKOM JIeATEIbHOCTH YeIOBEKa

ChopMupOBaHHOCTb YMEHHUH BBIABIATH XapaKTE€pHbIE MPHU3HAKH
MOHATUH,  yCTAaHABIMBAaTH WX  B3aMMOCBS3b,  HCIIOJIb30BATH
COOTBETCTBYIOIIME TOHATUSA IIPU OINHMCAHUM COCTaBa, CTPOCHUSA U
IIPEBPAICHUI OPraHUYECKUX COCUHEHNN

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOIH30BaTh XUMHUYECKYIO CHMBOJIUKY
JUIS. COCTaBIIEHUSI MOJIEKYNISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€éHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUU
XUMHUYECKHUX PEaKIINil, U3TOTaBIUBATh MOJEIH MOJIEKYJI OPraHUYEeCKUX
BCIICCTB TSI WJLUIIOCTPAIMU HX XUMHUYCCKOro W IMPOCTPAHCTBCHHOI'O
CTpOCHHS

1.5

1.5

ChopMHPOBAaHHOCT, ~ YMEHHH  yCTaHaBIMBaTh  MPUHAIEKHOCTH
M3YYEHHBIX OPraHUYECKMX BEMIECTB II0 MX COCTABYy M CTPOEHHIO K
onpeaeaéHHOMY Kiaccy (Tpymme) coeauHeHHd  (YrieBOIOPOIH,
KHCIIOPOJT W A30TCOJEPIKAIINE COCAWHECHUS, BBHICOKOMOJICKYIISIPHBIC
COCNMHEHHUs), JaBaTh WM  Ha3BaHHWsA IO  CHCTEMaTHYECKOM
nomenkiarype (IUPAC)

CpopMHUpPOBAaHHOCTH YMEHHS OMPEACNATh BHUIBl XUMHUYECKOU CBSI3U B
OpPTaHMYECKUX COSAMHEHUSX (OJJMHAPHBIC U KPaTHBIE)

1.6

ChopmupoBaHHOCTE  yMEHHUSI TPUMEHATH: TIOJOXKEHUS  TEOpUHU
CTpOCHHUsI OopraHuveckux BemiecTB A.M. ByrnepoBa mis oObsicHEHUs
3aBUCMMOCTH CBOWCTB BEIIECTB OT WX COCTaBa U CTPOEHUS;, 3aKOH
COXPaHEHHUS MaCChl BELIECTB

VYrneBomopoasl.  Kucnoponcomepxkampie ¥ a30TconepiKaiiue
OpraHUYecKHe COeTMHEHHsI. BEICOKOMOIEKYISIpHBIE COSTUMHEHHSI

2.1

CdopmupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHAIbHBIE Ha3BaHUS
OTJIENIbHBIX OPraHUYECKHX BEIIECTB (ITHIICH, MPOIWIEH, alleTHJICH,




2.2

2.3

STWICHIJIMKOJb, TJULEpUH, (eHod, (opManbaerui, aneTaabIerun,
MypaBbUHAs KUCIIOTA, YKCYCHas KHCIOTa, OJEHMHOBAas KHCIOTa,
CTeapMHOBas KHCJIOTa, IJIIOKO3a, (PyKTO3a, Kpaxmai, LeJUIrJo3a,
IJIMLIMH)

ChopMupoBaHHOCTE YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3MYecKne W XHMHUYECKHE CBOWCTBA THUIMYHBIX IPEICTaBUTEIICH
pPa3IUYHBIX KJIACCOB OPTaHMYECKUX BENIeCTB (METaH, JTaH, JTHJICH,
MpOMWICH, aneTuieH, Oyraawen-1,3, mermnOyraauen-1,3, OeHzodm,
METaHOJI, TAHOJ, STUJICHIJINKOIb, TJIMIEPUH, (ESHON, aleTaabIeTum,
MypaBbHHAsS M YKCYCHasi KHCJIOTBI, TJIFOKO3a, Kpaxmall, IeJUIIJI03a,
aMUHOYKCYCHasl KUCJIOTa)

CpopMHUpPOBAaHHOCTh YMEHUSI WUTIOCTPUPOBATH T€HETHUECKYIO CBS3b
MEXJy  TUIHWYHBIMU  TPEACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOIINX XUMUUYECKUX
peaKiuii ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (hopmMyIl

2.4

CdopmupoBaHHOCTH yMEHUs XapaKTEepU30BaTh WUCTOYHUKHU
YIII€BOJOPOAHOTO ChIPhs (He(PTh, MPUPOAHBIN ra3, Yrojhb), CHOCOOBI UX
nepepaboTKU U MPAKTHUECKOE MPUMEHEHHE MPOTyKTOB MepepadoTKH

3.1

XUMHUS U )KU3HL. PacuéTrl

CpopMUpOBaHHOCTH YMEHHM BIIAJIETh CUCTEMON 3HAHUI 00 OCHOBHBIX
METOAaX HAay4HOI'O MO3HAHMSI, UCIIOIb3YEMBIX B XUMUU NPHU U3yUECHUU
BEIIECTB W XUMUYECKUX sBJIeHUW (HaAOMOIEeHHe, HW3MEpPEHHE,
SKCIEPUMEHT, MOJICTTUPOBAHUE), HCII0JIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUS IS TPHHATHS pEeNIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalLIUsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

3.2

3.3

3.4

ChopmupoBaHHOCT, yMEHHH COONIOATh TpaBUia TOJIB30BaHUS
XUMUYECKON TIOCYOM M JTabOpaTOpHBIM O0OpYTOBaHHMEM, a TaKKe
npaBmiia o0palleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMHU
T10 BBITIOJHEHHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB

CpopMUpPOBAaHHOCTh YMEHHH TJIAHUPOBATh M BBIMOIHATH XUMHUYECKUN
SKCIEPUMEHT (IPEBpALIEHUsI OPraHUYECKHUX BEIECTB MPHU HarpeBaHUH,
MOJyYEHUE STUICHA U U3YYEHUE €r0 CBOMCTB, KAUYECTBEHHBIE PEAKIIUU
OpPraHMYECKUX BEIECTB, JeHATypalus OENKOB TpU HATrPEBaHHH,
[IBETHBIC PEAKIIMU OEIKOB) B COOTBETCTBHHM C MpaBUJIaMU TEXHUKH
0e30MacHOCTH Tpu OOpaIleHHH C BEIIeCTBAMU U J1TAOOPATOPHBIM
00opyoBaHuEM; MPEICTABIISITH pe3yJabTaThI XUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX
peakmuii 1 GopMyIMPOBATH BHIBOJIBI HA OCHOBE DTHX PE3YJIHTATOB

CpopMHUpOBaHHOCTH YMEHU MPOBOJAUTH BHIYUCICHUS IO XUMHYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJMYECTBA MCXOJAHOTO BEIIECTBA HIIU
MPOIYKTa PEAKIUH 110 W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKITUH)

3.5

CdopMupoBaHHOCTH YMEHHI KPUTHUYECKHU AHAJIU3UPOBATH
XUMHAYECKYI0 HMH(OpMAIMIO, TOTy4aeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpenctBa MaccoBoi nH(popmaluu, ceth IHTepHET U npyrue)

3.6

ChopMHUpOBAaHHOCT, yMEHHH COOJIO/ATh TMpaBUja IKOJOTHYCCKH
1eJ1eco00pa3HOro MOBENEHUS B OBITY W TPYHOBOW NEATEIHLHOCTH B
LIEJIIX COXPaHEHHUs] CBOETrO 3J0POBbS M OKPYXKAIOUIEH MPUPOIHOMN
CpCabl, OCO3HAaBAThb OIACHOCTb BO3II€I>1CTBH§I Ha JKHUBBIC OpPTraHU3MbIL




OIpeIeIEHHBIX OPraHUYECKUX BELIECTB, MOHMMAs CMBbICI MOKa3aTels
[IAK (upenenbHO JONYCTUMOM  KOHLEHTpAlUH), IMOSCHATH Ha
IIpUMEpax CIOCOOBbl YMEHBIIEHUS M IMPeNOTBPAILEHUS MX BPEIHOIO
BO3JECHCTBUS HA OPTaHU3M YEJIOBEKA

11 kiaace
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IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBanusi

TeopeTnyeckre OCHOBbI XUMUU

Brnagenue cucremMoi XMMUYECKMX 3HAaHUW, KOTOpas BKJIFOYAET:
OCHOBOIIOJNIATAIONINE  TMOHATUS  (XUMHUECKUH  JJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HWOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHYECKas CBSA3b, MOJIb, MOJIIPHAs Macca, MOJSPHBIN
00BbEM, KpUCTAJUIMYECKass pelE€TKa, TUIBl XUMHYECKUX Ppeakuui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peakiuu MOHHOTO OOMEHa), pacTBOP, SJIEKTPOJIUTHI, HEIIEKTPOJIHTHI,
JJIEKTPOJINTUYECKAs ~ JUCCOLMALUSA, OKUCIMTEIb, BOCCTAHOBUTEIND,
CKOpPOCTh XMMHUYECKON pEaKlid, XUMHUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUSl DIEKTPOIUTHUECKON aucconuanuu, l[lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpPaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (PAKTOJIOTHUECKUE CBEJIEHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U OE30IaCHOM HCIIOIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M MPAKTUYECKOM JAEATeNbHOCTU
YeJI0BEKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBISATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBA3b HU3YYECHHBIX IIOHATHH, NPUMEHATb COOTBETCTBYIOLIUE
MIOHATHSA IIPU ONHMCAHUM CTPOEHUS MW CBOMCTB HEOPraHWYECKHX
BEIIECTB U UX IMPEBpAlICHUH; BBIABIATH B3aUMOCBIA3b XUMUYECKUX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BnageHne OCHOBHBIMH METOJAaMM HAy4YHOTO II03HAHUS BEIECTB U
XUMHYECKUX sABJIEHUN (HaOmoJqeHue, W3MEpEeHue, SKCIEPUMEHT,
MOJIETUPOBAHUE)
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1.5

ChopMupoBaHHOCTh YMEHMI OMPEIENATh BaJCHTHOCTh M CTENEHb
OKHCJIICHHUSA XHWUMHYCCKHUX OJJICMCHTOB B COCAHHCHHUAX Pa3JIMYHOIO
cocTaBa, BHJ XHMHUYECKOW  CBSi3M  (KOBaJeHTHasl, HMOHHAafi,
MeTaJUTH4ecKasi, BOJOPOJIHAS) B COCIUHECHHSIX, TUI KPUCTAIUIMUECKON
pPEMIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJEKYJspHas, MOHHAS,
METaJUTHYECKast)

CdopmMupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpellbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

1.6

ChopmupoBaHHOCTE  YMEHHS  KJIACCH(UIUPOBATH  XUMHUYECKUE
peakuuu Mo pa3iuyHbIM MpHU3HAKaM (YHCITy U COCTaBY pearupyrommx
BEIIECTB, TemIOBOoMY J(h(}eKTy peakiuu, H3MEHEHHUIO0 CTereHel
OKHUCJIGHHS  D3JIEMEHTOB,  OOpaTUMOCTH  peakUuu,  y4acTHIO
KaTajan3aTopa)

1.7

ChopMHUpOBAaHHOCT, YMEHHH COCTaBISITh ypaBHEHUS  pPEaKIUi




Pa3IMYHBIX THIIOB, IIOJHBIE M COKPAIEHHBIC YPaBHEHUS peaKkLul
HMOHHOI'0 0OMEHA, YUUTHIBAsl yCIOBUS, IPU KOTOPBIX 3TU PEAKLUU UAYT
J10 KOHIIa

1.8

1.9

1.10

ChopMUpOBaHHOCTh YMEHHUI NPOBOJUTH PEAKIIUH, TOATBEPIKIAIOIINE
Ka4eCTBEHHBIN COCTaB PA3INIHBIX HCOPraHN4YCCKUX BCIICCTB,
pacro3HaBaTh ONBITHBIM ITYTEM HWOHBI, MPHCYTCTBYIOIIUE B BOIHBIX
pacTBOpax HEOPraHMYECKHUX BEIICCTB

ChopMupOBaHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTb OKHCIUTEIBHO-
BOCCTAHOBHTEJIBHBIX peaximii MOCPENICTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3THX peaKlni

ChopmupoBaHHOCTh yMEHHN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKOHN peaklu OT Pa3jiNdHbIX (haKTOpOB

1.11

ChopmupoBaHHOCTh yMEHHMI OOBACHATH  XapakTep CMELICHUS
XUMHYECKOTO PAaBHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JCHCTBUS
(npuanun Jle [larenbe)

2.1

OO6m1ast ¥ HeOpraHU4ecKask XUMHS

CpopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIci [lepuoanueckoro
3aKOHa JI.. Menneneesa " JIEMOHCTPUPOBATh ero
CHUCTEMATU3HUPYIOUIYIO,  OOBSICHUTEIBHYIO U  IPOTHOCTHYECKYIO
byHKIIIHN

2.2

CdopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cucrembl xumMuueckux dneMmeHToB J[.MI. MeHnneneeBa, HCHoONIb3ys
MOHATUS  «S-, P-, O-3J€KTPOHHBIE OPOUTAINY, <«IHEPTETUYECCKHE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUHEHHUH IO MepuojaM MU rpymnmnam
[Tepuoanueckoit cucremsl XxuMuieckux 3neMeHToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTAHWYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOATBEPKIATh  CYIIECTBOBAHHWE TE€HETUYECKOW  CBS3H  MEXKAY
HEOPTaHWYECKUMH  BEIIECTBAMH  C  TOMONIIBIO  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi

2.4

2.5

ChopMupOBaHHOCTH ~ YMEHMH  yCTAHaBIMBAaTh  IPUHAAJIEKHOCTH
HEOPraHWYECKNX BEUIECTB 0 MX COCTaBY K ONPENEIEHHOMY KIaccy
(rpynme) coenuHeHMH (MPOCTHIE BELIECTBA — METAIbl M HEMETaJlIbl,
OKCH/Ibl, OCHOBaHMSI, KUCJIOTbI, aM(pOTEpHbIE TUAPOKCUIBI, COIIH)

ChopMupoBaHHOCTh YMEHUH HCIIOJIB30BaTh XMMUYECKYIO CHUMBOJIUKY
IUIE  cocTaBleHHss (OpMYJT BEIIECTB W ypPaBHEHHH XUMHUYECKUX
peakuumii, cucrematnueckyto Homenknatypy (IUPAC) u tpuBuaibHble
Ha3BaHUSl OTIENBHBIX HEOPraHWMYECKUX BemlecTB (yrapHbId Ta3,
YIJIEKUCIBIA Ta3, aMMHaK, raméHas W3BeCTb, HeEramiéHas H3BeCTb,
MTUTHEBAS COJIA, TUPUT U JPYTHE)

2.6

CopMHUpPOBAaHHOCT, YMEHHI XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE
XHUMHUYECKHE CBOMCTBA HCOPTaHNYCCKUX BCHICCTB pa3JIMYHLIX KJIACCOB,
MOJTBEPXK/IAaTh  CYINIECTBOBAHHE  TEHETHYECKOW  CBS3M  MEXIY
HCOPraHN4YCCKUMU BeIECTBaMUu C IIOMOIIBIO ypaBHCHI/Iﬁ
COOTBETCTBYIOIIMX XUMHUYECKUX PEaKITHIA

2.7

ChopMHUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJHITH XUMHYCCKUI




IKCIIEPUMEHT (PA3JIOKEHUE IEPOKCHAA BOJOpOJa B IIPHCYTCTBHH
KaTaJn3aTopa, OINPEAENICHHE CPEAbl PACTBOPOB BELIECTB C ITOMOLIBIO
YHUBEPCAIHOTO WHJIUKATOPA, BIUSHHUE PpA3IMYHBIX (HAaKTOPOB Ha
CKOPOCTh ~XMMHYECKOH pEaklUuW, peaklud HOHHOr0 OOMEHa,
KaueCTBEHHBIC PEaKLUH Ha Cyib(daT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTUOH aMMOHUs, PCHICHUC JSKCICPHUMCHTAJIBHBIX 3aaad II0 TEMaM
«Mertams» U «HeMmerawibl») B COOTBETCTBUH C MPABHIAMHU TEXHUKH
0€30MaCHOCTH TpH OOpAIIeHWH C BEIIECTBAMH M JIAOOPAaTOPHBIM
000pyI0BaHUEM; HPE/ICTABIATD pe3yabTaThl XHMHYECKOTO
JKCIIEpUMEHTa B (QopMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpPMYIIUPOBATh BBIBOJIBI HA OCHOBE 9THX PE3YJIbTAaTOB

2.8

2.9

3.1

3.2

3.3

CdopmupoBaHHOCTh YMEHHIl COOMIOAATh TMpaBWiIa IOJIb30BAHUS
XUMUYECKOM TOCYI0i W J1abopaTopHBIM OOOpYyAOBaHUEM, a TaKkKe
MpaBmiia 00pallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU
IO BBITTOJIHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OIBITOB

CdopmMupoBaHHOCTH YMEHHI XapaKkTepU30BaTh XUMHYECKHE
MIPOLIECCHI, JISKAIIUE B OCHOBE MPOMBIIIEHHOTO TMOTYyYEHUS! CEpPHOMN
KHCJIOTBI, aMMHaKa, a TaKkke C(POPMUPOBAHHOCTH IPEACTaBICHUI 00
OOIIMX HAy4YHBIX MPHUHIMIAX M  DKOJOTHYECKHX  MpoliemMax
XUMHUYECKOI0 IIPOU3BOJICTBA

XUMHUS U KU3Hb. PacuéTrl

CchopMupoBaHHOCTh NPEACTABICHUNH O XUMHUYECKOW COCTaBISIOIECH
€CTECTBEHHOHAyYHOW KapTHUHBI MHpa, pPOJIM XUMUU B [O3HAHUU
SBIIGHUWA TPHUPOABI, B (POPMUPOBAHWU MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOH TI'PaMOTHOCTH, HEOOXOAMMOM s
pelieHrsl NPaKTUYEeCKUX 3a7ad U SKOJIOTHYECKH OO0OCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/10POBbIO U IIPUPOJHON cpesie

CdopmupoBaHHOCTH yMEHUI KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIio, MOJIy4aeMyl0 U3 Ppa3HbIX HCTOYHHMKOB
(cpeacTBa MaccoBO KOMMYHHKAIUH, ceTh IHTEpHET U Ipyrue)

CpopMHUpPOBAaHHOCT, YMEHUW COONIOAATh TIPaBUJIA IKOJOTHYECKU
11eJ1ec000pa3HOro TMOBEAEHUS B OBITY M TPYIOBOM JAEATENbHOCTH B
LENAX COXPAaHEHUs CBOETO 3J0POBbSI M OKPYXKAKOLIEH NPUPOIHON
Cpebl

3.4

3.5

Oco3HaBaThb OMACHOCTh BO3JIEUCTBHSI HA JKUBBIE OPraHU3MBbI
ONpeAeNEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens [1/IK, moscHsaTh
Ha MpUMepax crocoObl YMEHBIICHUS U MPEAOTBPAICHUS UX BPEIHOTO
BO3EHCTBUS HA OPTaHU3M YEJIOBEKA

CdopMupoBaHHOCTH YMEHHI MPOBOAUTH BBIYUCIIEHUS c
HCIOJIb30BAHUEM TIOHSATHS «MAaccoBasi JI0Js BELIECTBA B PaCTBOPEY,
OOBEMHBIX OTHOIICHWH Ta30B NPH XUMHUYECKHX PEAKIUAX, MacChl
BelecTBa WM 00BEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WId 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIMHM BEILECTB,
TEIIoBOTO 3¢ (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, TPEBPAIICHUS U COXPAaHEHUS YHEPTUU

10 kaace

IIpoBepsiemble 1eMEHTBHI COlePKAHUS

Kon

IIpoBepsieMblii 2JIEMEHT COJEPKAHUS
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[Ipenmer opranuueckoil XuMuu: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
MOJIy4YEHUU HOBBIX BEIIECTB M MaTepHalioB. Teopusi CTPOCHHUS OPTraHUYECKUX
coequHenniit A.M. bytnepoBa, €€ OCHOBHbBIE MMOJIOKEHUS

1.2

CrtpykrypHble (OpMyJIbl OpraHMYEeCKHX BellecTB. ['omMonorus, wu3oMepus.
Xumuueckasi CBsI3b B OPraHUYECKUX COCAUHEHUSX — OJMHAPHBIE U KpaTHbBIC
cBs3u. [IpencraBienue o kiaccuuKauy OPraHu4eCKUX BEIECTB

1.3

2.1

HomeHnknarypa opraHMyecKuX COEAMHEHHMH (cHcTeMaTudeckas) U TpUBUAJIbHBIC
Ha3BaHMsI BAKHEHIIMX NPEJCTaBUTENIEH KIAaCCOB OPraHMUYECKUX BEILIECTB
Yri1eBo10pObI

AJNKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUH psiA. MeTaH U 3TaH — npocTeiime

MPEACTAaBUTENN aJKaHOB: (U3MUYECKHE W XHUMHUYECKHE CBONCTBA (peakiuu
3aMeIIeHUs U TOPEHUs), HAXOXKICHHUE B MIPUPO/IC, IOTyUYSHHE U IPUMEHEHHE

2.2

2.3

2.4

AJKeHBI: COCTaB U CTPOCHHUE, NOMOJIOTMYECKHH psf. ODTWIEH M NIPONWIEH —
[IPOCTEHIINE IPEICTABUTENN AJIKEHOB: (DU3MUECKHEe U XUMHUYECKHE CBOMCTBa
(peakuuy T'HJIpPUPOBAHUS, TallOTCHUPOBAHUSA, THApAaTalldd, OKHUCICHHUS U
MIOJINMEPU3ALIIH ), IOJy4YEHUE U IPUMEHEHHE

Anxanguensl: OyraaueH-1,3 u MerunOyragueH-1,3: crTpoeHue, BaxHeiue
XMMHYECKHE CBOMCTBa (peakuus noiaumepusanuu). IlogydyeHue cMHTETHUECKOTO
Kay4yKa U pEe3UHbI

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. AUETHIIEH —
NPOCTEHIIMKA TMpeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (QHU3UUECKUe U
XMMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNS, TAJIOT€HUPOBAHMSI, THAPATALIUY,
TOpEHus1), MOJydeHHne U IPUMEHEHHUE

2.5

2.6

Apenbl. benzon: coctaB, cTpoeHue, (U3MUYECKHE U XHMMUYECKHE CBOMCTBa
(peakuuy raJoreHMpoBaHMsI 1 HUTPOBAHUS), OIy4YeHUE U NpuMeHeHue. Tomyout:
COCTaB, CTpoeHHe, (u3MyeckMe M  XUMHYECKHME CBOMCTBAa  (peakuuu
TraJIOTEHUPOBAHUS W HUTPOBaHUs), MOJIYYEHHE M TNpPUMEHEHHE. TOKCHUYHOCTh
apeHOB. ['eHeTndeckas CBS3b MEXIY YIVIEBOAOPOJAMH, NPUHAIEKAIIUMU K
pa3IMYHbIM KJaccaM

[Ipupoanbie HCTOYHUKH YTIIeBOAOPO0B. [IpupoaHblil a3 1 monyTHeIE HePTIHBIE
ra3el. Hedpts u e€ mpoucxoxaenne. CriocoOsl mepepaboTku HePTH: MeperoHka,
KPEeKUHT (TepMUYECKHI, KaTamuTU4eckuii), muponu3. [IpoaykTel mepepaboTKu
He(TH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObiTy. KaMeHHBIH yronb u
MIPOJYKTHI €T0 MepepadoTKu

KI/ICHOpOI[CO,Z[Cp)KaH_II/IC OpPraHn4CeCKuUC COCANHCHUA

3.1

[IpenenpHBIE OJHOATOMHBIE CIUPTHL. METaHON M TAHON: CTPOEHUE, UUIECKUE
M XHMHYECKHE  CBOWCTBa  (peakiiuu C  aKTUBHBIMH  METaJlUIaMH,
raJIOTeHOBOJIOPOIAMU, TOpPEHHUE), MpPUMEHEHHE. BOTOpOJIHBIE CBSI3U MEXKAY
MOJIEKYJJaMH CHUPTOB. JleliCcTBME METaHOJa M ATaHOJa Ha OPraHu3M YeJOBEKa.
MHOroaToMHbI€ CIUPTHI. ITUICHIIIUKOIb U TIUIEPUH: CTPOCHUE, PU3UIECKHE U
XUMHUYECKHE CBOMCTBa  (B3aMMOJEMCTBHE CO  WIEJIOYHBIMM  MeETajlaMH,
KaueCTBEHHasi peakiusi Ha MHOIOATOMHBbIE CHHPTHI). JlelicTBUEe HaA OpraHusm
yenoBeka. [[puMeHenue rimnepruHa U STUICHIITUKOJIS

3.2

@eHon:  cTpoeHHME MONEKYJIbl, (HU3MUECKHE ¢ XHMHUYECKHE CBOMCTBa.
Tokcuunocts (enona. [fpumenenue gpenona

3.3

AHL,Z[GI‘I/I,Z[BI N KCTOHBI. q)OpMaJIbI[CFI/II[, ancTajabACrua: CTpOCHHUC, (1)I/I3I/I‘-ICCKI/IG u
XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHUSA WM BOCCTAHOBJICHHUS, KaYCCTBCHHBIC




peaxiun), noJy4eHue u NpuMeHeHHe

3.4

OAHOOCHOBHBIE MpeaeTbHbIe KapOOHOBBIE KUCIOTHL. MypaBbuHAs M YKCyCHas
KHCJIOTBI: CTPOCHUE, PU3MUECKUE U XMMUYECKHE CBOMCTBA (CBOMCTBA, 00IIMe 115t
Kjlacca KHUCJIOT, peakius »TepuduKanuu), TMOJydyeHHEe U IpUMEHEHHE.
CreapuHOBasi U OJICMHOBAsl KUCIOTHI KaK MPEICTABUTENH BBICIIMX KapOOHOBBIX
KHCIOT. Mbljia Kak COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe ACHCTBHE

3.5

CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXHBIX
a¢upoB. Kupsl. ['naponus xupos. [lpumenenue >xupoB. buomorunueckas posb
KHUPOB

3.6

4.1

VYrneBoabl: cocTaB, Kiaccuukaius yriaeBoaoB (MOHO-, AW- U MOJHCAXapHIIbI).
['moko3a — mpocTedmmii MOHOCaxapuJ: OCOOCHHOCTH CTPOCHUS MOJICKYIIBI,
(busnyecKre 1 XUMHUECKHE CBOMCTBA (B3anMoelicTBre ¢ ruapokcugom meau(ll),
OKHUCJICHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHHUE,
OpO’KeHHE TIIOKO3bl), HAaXOXKICHHE B MPUPOJE, MPUMEHEHHUE, OHOJIOrHYecKas
ponb. dotocunTe3. PpyKTO3a KaK MU30MEP IIIOKO3bl. KpaxMai u Hesmiono3a Kak
npupoaHble mojuMmepbl. CTpoeHHe KpaxMmana M Leuiosio3bl. dusznueckue u
XUMHYECKHE CBOMCTBA KpaxMaiia (THIPOIIN3, KAYeCTBCHHAS PEAKIUs C HOIOM)

A3oTcoieprkaliie OpraHn4eckie CoeIMHEHUs

AMUHOKHUCIOTHL KaKk amM(OoTepHble OpraHuyYecKkue coequHeHus. Duznueckue u
XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuUMepe IIHiuHa). buonormyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTu sl

4.2

benkn Kkak nDpUpPOIHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. llepuunas,
BTOpPUYHAs U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBONCTBA OEIKOB:
THJIPOJIN3, ACHATYypalks, KAUeCTBEHHbIE PeaKkIMM Ha OeJIKH

BLICOKOMOJ'IGI(yJUIpHHe COCOUHCHUA

5.1

5.2

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHUI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BE€HO, CTETICHB MOJIMMEPU3AIINHU, CPEIHSIS MOJICKYJISIpHAS
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCOUHEHUNH —
MOJIMMEPU3AIUS U TTOJIMKOHICHCAIIHS

3KCH€pI/IM€HTaJ'IBHI)I€ MCTOJbl H3YUCHHUA BCHICCTB W HUX TP eBpaHleHI/II\/’II

O3HAKOMJICHHUE C 06pa3I_IaMI/I IMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U pE3WHBbL

11 kaacce
Kon

IIpoBepsieMblii 3JIEMEHT COJACPKAHUS

1

TCOpCTH‘lCCKI/IC OCHOBBI XMUMHNH
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1.2

XUMUYECKUH 371eMeHT. AToM. S1apo atoma, M30TOMBL. DIEKTPOHHAs 000JI0YKa.
DHepreTHYecKue YPOBHHU, MOJAYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, U-371eMEHTHI.
OcoOeHHOCTH pacIpeesIeHUs] JIEKTPOHOB 110 OPOUTANISIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX NMEPHOJOB. DIEKTPOHHAS KOH(UTYpalHs aTOMOB

[Tepnonnueckuit 3akoH u [leproanyeckas cucreMa XUMHYECKUX 31aeMeHToB J[.1.
MenpneneeBa. Csa3p mnepuoanyeckoro 3akoHa U llepuonnueckoil cucTeMbl
xuMHuueckux sieMeHToB J[.M. MenaeneeBa ¢ COBpEMEHHON TEOpPUEU CTPOEHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHHUS CBOWCTB XMMMUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMH IPOCTBIX M CJIOXHBIX BELIECTB [0 TpynnaM M IMEPHOAAM.
3HaueHue NepUuoINYECKOro 3aKOHa B pa3BUTUH HAYKH

1.3

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHAbBI XUMHUYECKOW  CBSI3U
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAasl, WOHHAsg, MeTaynueckas). oHsr:
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1.5

1.6

KAaTUOHBI U aHWOHBI. MexaHu3Mbl 00pa30BaHUs KOBAaJIEHTHOW XMMHUYECKON CBS3U
(0OMeHHBIN ¥ TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

Banentnocts. DnekrpoorpuniareabHOCTh. CTENeHb OKUCICHUS

BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTAINIMYECKUX PEIIETOK. 3aBUCHUMOCTb CBOMCTBa
BEIIECTB OT THINA KpUCTALIMYECKOM pem€Tku. lloHsaTtne o aucnepcHbIX
cucremax. VIcTUHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBasi 1OJsl BEIECTBA B
pacTBope

Knaccugukanus Heoprannyecknx coeanHeHnit. HomeHknarypa HeopraHmdeckux
BELICCTB

1.7

Xumuyeckas ~ peakiusa.  Krnaccudukamuss ~— XMMHUECKUX — peakluii B
HEOPraHUYeCKOW M OPraHMYEeCKOM XMMHUU. 3aKOH COXpPAaHEHHUS MAacChl BEIIECTB,
3aKOH COXPaHEHHUs U IPEBPALLEHUS YJHEPTUN TP XUMUYECKUX PEAKLIUAX

1.8
1.9

CKOpoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

OOpatumble peakiuu. XUMHYECKOe paBHOBecHue. DaKTOpBI, BIUSIONME HA
COCTOSIHME XUMUUecKoro paBHoBecus. [Ipunmun Jle [llarense

1.10

DnekTponauTrueckas aucconuanus. CuiabHbIe M cladble 2eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIAs, HEUTpallbHAs, IEI0OYHAs. Peakuy HOHHOTO
oOMeHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pE€aKuuun

HeopraHquCKaﬂ XUMUA

2.1

Hewmeramnsl. [lonoxxenne HemeramwioB B lleproanyeckoil cucreMe XMMUYECKUX
annementoB J[.M. MenzneneeBa 1 0COOEHHOCTH CTpoeHHMs aToMoB. duznyeckue
CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (HA IIPUMEPE KUCIOPOa, CEPBI,

docdopa u yraepoaa)

2.2

2.3

XUMUYECKHE CBOWMCTBA BAKHEHIIMX HEMETAIOB (TalOT€HOB, CEphI, a30Ta,
dbochopa, yriepoma W KpEeMHHUS) U HUX  COCAMHEHUH  (OKCHJOB,
KHCIIOPOJICOICPIKAIUX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). [IpumeHeHue
BaXHEHIITNX HEMETAJUIOB M X COCINMHEHHNH

Meramnsl. Ilonoxenne meramwioB B Ileprogndeckoil cuUCTEME XMMHYECKUX
anemenToB J[.. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. OO0mue ¢puzndeckue cBoicTBa MeTalioB. CIijlaBbl METAJIIOB.
DNEeKTPOXUMHUYECKHUH Psiji HAPSHKEHUH METaJIJIOB

2.4

XUMHYECKHE CBOMCTBA BAKHEHIIMX METAJJIOB (HATpUM, Kanuil, KaabluH,
MarHui, aJlOMUHUN, ITUHK, XpOM, KeJe30, MeIb) U HX coenuHeHuit. OO0mme
CrocoObI MOTy4YeHHs MeTauIoB. [[puMeHeHne MeTaioB B OBITY U TEXHHUKE

2.5

I'eneTnueckas CBSI3b HCOPTaHNYCCKUX BCUICCTB, NPHUHAMICKAINIUX K PA3TITUNIHBIM
KJj1accaM

XUMUS U )KU3Hb

3.1

Ponp xumMum B oOecrieueHHH 3KOJI01"I/I‘-ICCKOf/'I, BHCPFCTHHGCKOﬁ U MHUILIEBOM
6630H3CHOCTI/I, Pa3BUTHU MCAWIIUHBI. ITousatue o HAayY4YHBIX ME€TOJAaX IO3HAHUMA
BCIICCTB U XUMHWYCCKHUX peaKuHﬁ

3.2

[IpencraBiennst 00 OOIMMX HAYYHBIX MPUHIIUIAX MPOMBIIUICHHOTO TOTYYCHHS
BOXHEHIIMX BemecTB. YeloBEeK B MHUpPE BEIIECTB U MATEPHAIOB: Ba)KHEUIIIHME
CTPOMTENbHbIE MaTepUalbl, KOHCTPYKLMOHHBIE MaTEpUajbl, KpacKH, CTEKJIO,
KepaMHuKa, MaTepuaybl JJs SJIEeKTPOHUKH, HAaHOMAaTepHasbl, OPraHUYECKUE U
MUHepaJIbHbIE yI00peHuUs




XuMHsT M 370pOBbE UEIIOBEKA: TMpaBHja HCIOJb30BAHUS JICKAPCTBEHHBIX
3.3 IpernapaToB, MpaBuiIa 0€30MaCHOTO UCTIOIL30BAHUS TIPETapaToOB OBITOBOM XUMUH
B TIOBCETHEBHOM KU3HU
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