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[Iporpamma 1Mo XMMHHM Ha ypOBHE CpeIHEro oOmero obOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannn,
TpeOOBaHUI K pe3y/nbTaTaM OCBOEHHUS (enepanbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6OpazoBanus (POIl COO), mpencraBieHHbIXx B DenepalbHOM TrOCYAapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®@exepanuu, peanu3yOMMX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSA
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

COJAEP)KAHUE YYEBHOI'O IIPE/IMETA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenmeTr opraHMuYecKoil XMMHUHU: €€ BOSHUKHOBEHHUE, PA3BUTHE M 3HAUYCHUE B IOJIYYECHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: OpraHudeckux coequHennii A. M. bytneposa,
e€ ocHOBHBIE TONOKEHUA. CTpyKTypHbIE (DOPMYIBI OPraHMYECKHUX BEUIeCTB. | omoiorus,
n3oMepus. XuMU4ecKas CBSI3b B OpraHMYECKUX COCAUHEHUSAX — OJUHAPHBIE U KPaTHbIE CBS3H.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpPraHMYECKHUX COEJAMHEHMM (CUcTeMaTHyecKas) M TpHUBHMAJbHbIE HAa3BaHUSA BaKHEHUIIMX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3Y4YEHHs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IIPEBPALIEHUIO OPTAaHUYECKUX BELECTB PU HAarpeBaHUU (IJI1aBJI€HHUE, OOYyTIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
IpPEJCTaBUTENIN aJIKaHOB: (PHU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuu 3aMelleHus |
TOpEeHUs ), HaXOXKACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUI pAll. DTWIEH U NPONWIEH — MPOCTEUIINE
NPEJICTaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUPOBaHUS, TUAPATALIUHU, OKUCIICHHS U OJIMMEPH3alluN ), OJyYeHHE U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metmnOyragauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTpPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINI MpeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMUYECKHE CBOICTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIH, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE W XHMHUYECKHE CBONCTBA (peakuuu
raJIoOTCHUPOBAHUS U HUTPOBAHUS), INOJIyd€HHE M INpUMEHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue ce0lUCmea (peaKyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NOIyYeHUe U
npumenenue. TOKCHYHOCTb apeHOB. ['eHeTHueckass CBSI3b MEXIy YIJIEBOJOPOJAMH,
MPUHAJIEKAIIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpupoaHble UCTOYHUKU YIIIeBOAOPO0B. [IpuponHbIil ra3 U momnyTHble HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TH: TeperoHka, KpEeKUHT
(TepMHuYeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX MPUMEHEHHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepaboTKy.

DKCrepUMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUH: O3HAKOMIIEHUE C
o0pa3iaMu MIacTMacc, KaydykoB U pe3uHbl, Kojutekuuu «HepTb» u «Yromab», MoienupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOIAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOThI:
MIOJIy4YEHHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.




Pacuérnble 3agayn.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA WJIM IMPOAYKTAa PEAKLMU [0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kanue opraHu4eckme coeJuHeHus

[IpenenpHbIE OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (PU3UYECKUE U
XMMHUYECKHE CBOICTBA (peaklUMU C AKTUBHBIMU METaJUIaMH, TaJloreHOBOJOPOJAMHU, TOPEHUE),
npuMeHeHrue. BogopoiHele cBsI3u MEXAy MOJIEKYJIaMHi COUPTOB. JlelficTBUE METaHoJIa U 3TAHOJIA
Ha OpraHu3M 4elloBeKa.

MHoOroaToMHble CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJeMCTBUE CO IIETOYHBIMU METaJlJIaMU, Ka4eCTBEHHAsI peaKiys Ha
MHOIOaTOMHbIE cHUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHue riulepuHa U
STUJICHTJIUKOJISL.

@eHo: CTpPOCHHE MOJEKYJbl, (U3NYECKHE U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenne genona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTUI: CTpPOCHHE, (u3nMUeckue u
XMMHUYECKHE CBOMCTBa (peaklUuu OKHMCIEHHS U BOCCTAaHOBJIEHHS, KaueCTBEHHBIE DPEaKIIMN),
[OJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeseabHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAasi M YKCYCHAsi KUCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PeaKIus
TepupUKalM), MoldydeHue M mnpuMeHeHue. CTeapuHOBas U OJIGMHOBas KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX Molollee JeiicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenune xupoB. bruonoruyeckas posib KUpPOB.

YTneBopl: cOCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKUE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuauHbIM pPacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEeHHE, OpOXXKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, onosornueckas poib. orocunTes. @pyKkTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnono3a Kak IpupoaHble noaumepbl. CTpoeHue kpaxmaina U LEJUTI0JI03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THApPOJIN3, KaUeCTBEHHAs! peaKLus ¢ HOJIOM).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, Ka4ECTBEHHBIE
peaKiMu OJHOATOMHBIX CHHUPTOB (OokHcieHue dTaHona okcuaom wmeau(ll)), MHOroaTOMHBIX
CHUpPTOB (B3auMojelcTBHE MulepuHa ¢ ruapokcuaoM Memu(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMUYECTBA
MCXOJHOIO BEIIeCTBAa WM NPOAYKTAa peaklUWy MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WJIU IPOAYKTOB PEAKIINH).

A3oTconepikale OpraHn4eckiue COeTMHEHUS.

AMHUHOKHCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Pusndeckue U
XUMHYECKHE CBOICTBa aMUHOKHMCIOT (Ha mpuMepe IuMiMHA). buonormdeckoe 3HaueHue
amuHOKuUCIOT. [lentuasl.

benkn kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TpPeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEAKIINK Ha OCJIKHU.



DKCrepUMEHTAIbHBIE METOJbl U3YYEHHUs BEIIECTB M UX MpeBpalleHHi: HaOM0IeHUEe U
OMHCAaHUE JCMOHCTPAIIMOHHBIX OMBITOB: JACHATypalus OENKOB MpH HarpeBaHWU, IBETHHIC
peakiuu OeIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTHHEHHUSI

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUHU, CPEeNHsAs MOJIeKylsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOTMMEpU3aIIHs U MOJIMKOHICHCAIINS.

DKcrepuMEeHTabHbIE METO/Ibl MU3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHE C
o0Opa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3YYEHUU OpraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHSTHM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICJIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, THUIOTe3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJEHNE, HW3MEpEeHUeE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

®duszuka: MaTepusi, JHEPTus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
WX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KHUPHI, PEepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHoNOrHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEJICTRA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKAS XUMUA

TeopeTuvyeckue OCHOBbI XUMHH

XuMuYecKkud dneMeHT. AToMm. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemenTsl. OCOOCHHOCTH
pacmpezieieHus: SJIEKTPOHOB MO OpOUTANSIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB.
DOneKTpoHHask KOH(QUTypalus aToMOB.

Ilepuonnueckuii 3akoH u llepuomgmyeckas cucrema XuMuueckux osnemeHtos J[. H.
MenneneeBa. CBsi3b nepHoOaWYecKOro 3akoHa W [lepuoanyeckoil CHCTEMBI XUMHUYECKHX
sanemeHToB J[. V1. MenzeneeBa ¢ COBpEMEHHON Teopuel CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX M CIOXKHBIX BEIIECTB
0 TPYIIaM U NepruoaaM. 3HaueHUue NepUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XWMHYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3M (KOBAJICHTHAS
HEMOJISIpHasl W TOJSApHAas, WOHHAs, MeTajuindyeckas). MexaHu3mbl 00pa3oBaHHs KOBaJCHTHOMN
XUMUYECKON CBA3U (OOMEHHBIN M JTIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTpOoOTpULIaTENbHOCTh. CTeneHb OKuclieHus. IOHbI: KaTHOHBI U AaHUOHBI.

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

ITonaTne o gucnepcHbIXx cucteMax. MICTUHHBIE M KOJUIOMAHBIE pacTBOPBI. MaccoBas J0JIst
BEILIECTBA B PaCTBOPE.



Knaccudukanmust HeopraHudeckux coenuHeHnid. HomeHkaTypa HeEOpraHUYECKHUX
BEIECTB. |'eHeThuyeckass CBsI3b HEOPraHMYECKHMX BEIIECTB, MPUHAMICKAINIMX K PA3TUYHBIM
KJIacCaM.

Xumnueckass peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKkIUii B HEOPTraHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHsI MACChl BELIECTB, 3aKOH COXPAHEHMS U IPEBpPALICHUS
SHEPTUU MPU XUMHUYECKUX PEAKITUSIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3M4yHbIX (pakTopoB. OOpaTUMble pEaKlUu.
Xumuueckoe paBHOBecue. DaKTOpbI, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun JlelllaTense.

OnexrponuTryueckas auccoruanus. CuibHble B ciadbie 31eKTponuThl. Cpena BOTHBIX
PacTBOPOB BEILIECTB: KUCIIas, HEUTpaJIbHAs, ILIEJTOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALMS
tabnun «llepuoguyeckas cucrema xumuuyeckux snaemeHtoB [[. U. MennpeneeBa», uzyueHue
MoJieJel KPUCTAJUIMUECKUX pPemEToK, HaOJIIoJeHHe U ONUCAaHUE JEMOHCTPALMOHHBIX U
a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpEeJIEJICHUE CPellbl PACTBOPOB BEILECTB C MOMOILIBI YHHUBEPCATBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MpOBEJIEHUE NPAKTUUECKON paboThl «BnusHue pa3inyHblXx (AKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaAKLIUK».

Pacuérnbie 3amaun.

PacuéTpl 0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pAacU€Thl C UCIOJIBb30BAHUEM MOHSATHS «MACCOBAs J10JISI BEIIECTBAY.

Heopranuueckasi xumusi

Hemerannbl. Ilonoxxkenue HemeraiuioB B Ilepuoanyeckoil CcUCTEME XUMHYECKUX
anementoB JI. U. MenzaeneeBa u OCOOCHHOCTH CTpoeHHsI atromMoB. (Dusnueckue CBOHCTBA
HEMETAIUIOB. AJUTOTPOTIHS HEMETAJIOB (Ha MpUMepe KUCIopoia, cephl, hocdopa u yriepoaa).

XVUMHYECKHE CBOMCTBA BaXKHEWIIMX HEMETAJUIOB (TalOreHoB, cephl, a3oTa, docdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAITUX KUCTIOT, BOJIOPOIHBIX
COETMHEHUN).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHUN.

Meramnel. [lonoxenne meraiios B [lepuoanueckon cucreme XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTayuioB. OOmue
¢dbuznueckue cBoiicTBa MeTamioB. CIUlaBel METAIOB. DJIEKTPOXUMHUYECKUN P HAMpsHKECHUH
METAJLJIOB.

XVUMUYECKHE CBOICTBA Ba)XHEWIIMX METAIIOB (HATPUH, Kajuii, KanblHid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHre MeTamioB B OBITY U TEXHHKE.

OKCIEepUMEHTAIbHbIE METOJbl H3y4YeHHUs BEHIECTB U MX TMPEBpAIlCHUI: H3y4YeHUe
KOJUIeKIIMU «MeTalibl U CIIaBbl», OOPa3I[OB HEMETAJUIOB, pPEIIeHHE SKCIEePUMEHTAIBHBIX
3a/7a4, HaONIOJIeHWEe W  OINMCAaHWE JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoOJIeHiCTBME TUAPOKCUIA ATIOMUHUS C PACTBOPAMHM KHUCIOT M IIENOYel, KaueCTBEHHBIE
peaKIny Ha KAaTHOHBI METAJIIOB).

Pacuérnbie 3anaun.

PacuéTel mMaccel BemecTBa WM 00bEMa Ta3oB MO W3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEIIECTB, PacY€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKITUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMUA 4 KA3Hb

Ponp xumun B 00€eCTICUeHHH YKOJIOTHYECKOM, YHEPTeTUUECKON U TTUIIEBOI 0€3011acHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HayuyHBIX METOJaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKkum.



[IpencraBinenuss 00 OOWMX HAyYHBIX MPUHLUIAX [POMBIIJICHHOTO MOJYyYEHUS
BAKHEMIIMX BEILIECTB.

YenoBek B MHUpE BEUIECTB U MAaTEpUajoOB: Ba)KHEHIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPackd, CTEKJIO, KepaMuKa, MaTepuaiabl i SJICKTPOHUKH,
HaHOMAaTepHalibl, OpraHMYeCKUe U MUHEpaIbHbIe y100pEHUS.

XuMHsST U 3]I0POBbE YEJIOBEKA: IMPABWJIA HUCIOJIb30BAHUS JICKAPCTBEHHBIX IPEnaparos,
npaBuiia 6€30MaCHOT0 HCIOIb30BaHUs MPEnapaToB OBITOBOM XUMHUU B TOBCEITHEBHOM JKHU3HH.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MPH W3YYCHHH OOIIEH U HeOpraHMYeCKOil XUMUU B
11 xmacce OCyIIECTBIISIETCS Yepe3 MCMOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHH,
TaK U MOHSTUM, SBJISIOUINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHanmu3,  CHHTEe3,  Kiaccuukanusi,  MEepUOAMYHOCTh,  HaONIONEHHE,  AKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
pPaZo0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIECTBA, PU3NUYCCKUE BEIMUNHBI U €IMHULIBI KX U3MEPECHHUSI, CKOPOCTb.

buonorus: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadusi: MuHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHoOIOTHS: XUMUYECKass  MPOMBINLIEHHOCTD, METaJLTyprus, MPOU3BOICTBO
CTPOUTENBbHBIX MaTepuaios, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOICTBO, MUIIeBast
MPOMBINIIICHHOCT, (papMareBTU4YecKasi IMPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETHYCCKHX
MpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHANIOB, 3JIEKTPOHHAS MPOMBIIIEHHOCTD,
HAHOTEXHOJIOTUHU.

IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YaroIIMMUCS
IpOrpaMM CpegHero oOiero odpazoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuHno-meTonuueckoil OCHOBOM sl pa3pabOTKU IUITAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
IIPOrpaMM CpeTHETo 00I1ero 00pa30BaHus ABISETCS CHCTEMHO-/IEATEIbHOCTHBIA MOIXO/.

B cOOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yslbTaTOB OCBOEGHMs ImpeaMera «XHMHs» Ha YpPOBHE CpeIHero ooOiero o0pa3oBaHUA
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIHUE!

OCO3HAHUE OOYYAIOIIMMUCS POCCUHUCKOW TPaXKTAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENIBHOCTH U CAMOOIIPEIETICHHIO;

HaJIMYMe MOTUBALMU K 00yUEHUIO;

IeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBAaThCS B CBOEH JEATENbHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, TPUCYLUIUMHU LEJIOCTHOM CHCTEME XUMHYECKOI0
o0Opa3oBaHus;

HaJIMYue IPaBOCO3HAHUS DKOJOTUYECKOW KYyJIbTYpbl U CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIE IJIAHBI.

JIndHOCTHBIE pE3yJbTaThl OCBOEHHUS MpenMera «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCIUTATEIBbHOW JEATEIBHOCTH B COOTBETCTBUM C TYMaHHCTHYECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U HUJeallaMd POCCUHCKOTO
IpaXJaHCKOrO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M NPaBUIAMHU MOBEICHMS,



CIOCOOCTBYIOIIUMH TIPOIIECCAaM CaMOIIO3HAHMS, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAaHOBJICHUS
JUYHOCTH 00YJarOIIUXCS.

JlngHOCTHBIC pe3yabTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPKAIT cPOPMUPOBAHHOCTH
OMbITAa TIO3HABATEIILHOM M TPAKTHYECKOH MACSITENPHOCTH OOYYAlOIIMXCS IO peaau3aiuu
MIPUHSATHIX B 00IIECTBE [ICHHOCTEH, B TOM YKCJIC B YACTH:

1) rpamaaHCcKOro BOCIUTAHMS:

OCO3HAHUs O0YYAIOIIMMHUCS CBOMX KOHCTHUTYLIMOHHBIX TIPAB U 00S3aHHOCTEH, YBOXKCHHS K
3aKOHY U MPABOIOPSIIKY;

MIPEACTABJICHUS O COIMAIBHBIX HOpPMax W IpaBWIaX MEKIUYHOCTHBIX OTHOIICHHH B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NIEATEILHOCTH MPU CO3JaHUU YICOHBIX IMPOEKTOB,
peleHnr yu4eOHbBIX U TO3HABATEIIbHBIX 3314, BBIMOJTHECHHH XUMUYECKIX YKCIICPUMEHTOB;

CITOCOOHOCTH IMOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apIYMEHTBI JIPYTUX
[IPU aHAJIM3E PA3TUYHBIX BUJIOB YUECOHOU NEATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHMS .

[IEHHOCTHOTO OTHOIIEHUS K HUCTOPUYECKOMY W HAy4YHOMY HACJICAHI0 OTEYECTBEHHOM
XUMUU;

YBaXXEHUS K TPOIECCY TBOPYECTBA B 00JIACTH TEOPUHM U TMPAKTHUECKOTO MPUMEHECHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHUS HAyKU €CTh Pe3yibTaT UIMTEIbHBIX HAOII0JCHHIM,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHKOB;

MHTEpeca M TI03HABATENIbHBIX MOTHMBOB B TMIOJIYYEHUHM U TMOCIEAYIOIIEM aHaIu3e
nH(pOpMaIK 0 MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XUMHUYECKUMHU SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTHUPYICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIICHHMBATh CBOE IOBEJIECHUE W TMOCTYNKH CBOMX TOBAPHUIIEH C TO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIECTBUM ATUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAHUS [IEHHOCTEW 3J0pOBOTO M 0Oe30macHoro oOpasza >KHW3HH, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIECHUS K COOCTBEHHOMY (DM3UYECKOMY U NICUXUYECKOMY 370POBBIO;

coOirofieHus MpaBuil 0€30MacHOrO OOpalleHUs] ¢ BEIIeCTBAaMH B OBITY, MOBCEIHEBHOMN
JKU3HH U B TPYOBOU JEATETLHOCTH;

MOHMMAHUSA 1EHHOCTH TPaBHJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3/TOPOBBIO M )KU3HU JTIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKATUBHONW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEI0BATENLCKON JICSITEIIBHOCTH,
00IIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTHX BUIAX JNESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHWH TMPAKTHYCCKUX 3a/Jad COIUATbHOMN
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY HM3YUYCHHIO MPOQECCHil pa3IudHOro poja, B TOM YHCIIC Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUU 110 XUMUH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOW TpPaeKTOPHUH OOpa30BaHMs,
Oynymieir mpodeccnu U peanuszanui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEH 00IIIecTBa;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:



9KOJIOTUYECKHU 11€JIECO00PAa3HOTr0 OTHOLIEHHSI K IPUPO/IE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMII¢;

IOHUMAaHMs IJI00aJIbHOTO XapaKTepa SKOJIOTUYECKUX MPOo0JIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE ITPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HaHMsI HEOOXOAMMOCTH HUCIOIb30BAHUS JTOCTHKEHUH XUMMHU JJIs1 PpeLIEHHs] BOIPOCOB
PalMOHAIBHOIO IPUPOIOIOJIB30BAHNS;

AKTUBHOI'O HENPHUATHS INEHCTBUM, IPHUHOCAIIMX Bpel OKPYXaroUlel IPUPONHOHN cpele,
YMEHUSI TPOTHO3UPOBATh HEOIATONPUSATHBIE SKOJIOTMYECKHE IMOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATH HUX;

HaJIU4Ms PA3BUTOTO HKOJIOIMYECKOTO MBIIUICHUs, 3KOJOTMYECKOM KYJIbTYpBI, OIIBITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCSI HMH B
MI03HABATEJIbHOM, KOMMYHUKATHBHOM M COIIMATIBLHOM MPAaKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 IO3HAHMA:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHON MTPaKTUKU;

[OHUMaHMs CHeUM(UKH XUMHM Kak HayKH, OCO3HaHHMA €€ poiud B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUU LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MHUpPE KAaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B MO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEH U
pelieHny IpodsieM COXpPaHEHHUS IPUPOJIHOIO PABHOBECHS;

yOeXIEHHOCTH B 0CO0OM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €&
TYMaHHUCTUYECKOW HAIIPaBJIEHHOCTH M Ba)XKHOM pOJIM B CO3/IaHUM HOBOW 0a3zbl MaTepuaibHOU
KYJIBTYpPBl, PEIIEHUH I100aJIbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPbEBO,
HHEPreTUYECKON, NUIIEBOM M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIMHBI,
00ecreyeHn! YCIIOBUM YCIIEIIHOr0 TPYy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOro 4ieHa
00I11eCTBA;

€CTECTBCHHO-HAYYHON TI'PAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJIOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHbBIX HAyKax, CIIOCOOHOCTH HCIIOJIb30BAThH I1OJIy4aeMble 3HAHUS JJIs
aHau3a U OOBSACHEHMS SIBIICHUM OKpYXKAlOIIEro MUpa M MPOMCXOJAIIMX B HEM H3MEHEHMH,
YMEHHMsI Jie1aTh 000CHOBAaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIMUXCS JaHHBIX
C LENBIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA ISl peIeHHs IpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALNAX;

MHTEpeCa K NO3HAHUIO U HCCIIE0BATENIBCKOMN AESITEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTMBHOMY IIOJYYEHHI0 HOBBIX 3HAaHMM 10 XHMHHM B COOTBETCTBUHM C JKM3HECHHBIMHU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUuyHBIX cdepax mpodeccHoHaTbHON
JEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenmMeTHble pe3yibTaThl OCBOCHHS ydeOHOro mpenMera «XUMHUS» Ha YpOBHE
cpemHero o0mero o0pa3oBaHus BKIIOYAIOT:

3HauUMMBIE N7 (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEKAUCHUTUTHHAPHBIC
(MeXnpenMeTHbIE) OOIIeHaYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAyYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUS, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIIE0BaHNE, HAOMIOACHIE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JNENUCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKaTUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJIbLHOM KOMITETEHIIMH 00YyJaroIuXCs;



CHOCOOHOCTh  OOYy4YaroIMXCA  HUCIOJNb30BaTh  OCBOEHHBIE  MEKIUCLUIUIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4YeOHBbIE JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHON IIPAKTHUKE.

MertamnpeqMeTHbIE pe3yJbTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCATBHBIMH YYEOHBIMU
[I03HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JAEHCTBHAMU.

Osgi1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a30Bble JJornYecKue AecTBUS:

CaMOCTOSITENIbHO  (POPMYNIMPOBaTh M aKTYaJIM3HpPOBATh MpOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEAENATh LEIN JEATEIbHOCTH, 3aJaBasl IapaMeTpbl U KPUTEPUU HX JOCTUKEHMS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMU LEJISIMU;

MCIIOJIb30BaTh NpPU OCBOEHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapakTepHble MpPHU3HAKKM MOHATHUM M yCTaHAaBIMBaThb MUX B3aUMOCBS3b, MHCIOJIb30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIMUM;

YCTaHaBJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHbBIC, JIEIyKTHBHbIE, II0O aHAJOIHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYITHPOBATH
BBIBO/IbI M 3aKJIFOUCHMUS;

IPUMEHSTh B IIPOLIECCE MMO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MO/IeJH, TPe0OPa30BbIBATh MOEIbHBIE MPE/ICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
[IO3HABATENIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh Ha3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJauyd  MCCIEJOBAHUSA, MCIIOIb30BaTh IIOCTaBJIEHHbIE MU
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIE BOIPOCHI B KA4€CTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
Ui (POPMHUPOBAHUS TMITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIa/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M TPOBEIACHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOII0AATh 32 XOAOM Ipollecca, CaMOCTOSTEIbHO
IPOrHO3UPOBATh €ro pe3yibTaT, (opMyIupoBaTh OOOOLIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
IPOSBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB peIleHus
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLuU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHaTM3UpOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHUs, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTS;

dbopMynupoBaTh 3ampOChl M TMPHUMEHSATh PazIMYHbIE METOJbl NpPH IOHCKE U O0TOOpe
uH(popMali, HEOOXOAUMOM /17151 BBIIOJHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIA $I3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOMH
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTH4eCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;



UCTIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

OBgi1aieHHe YHUBEPCAJIBLHBIMH KOMMYHHUKATHBHBIMH A€l CTBUSIMH:

3aJ1aBaTh BOIPOCHI M0 CYIIECTBY OOCYXIaeMOW TEMbI B XOJI€ JHUAIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HJIEH, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIHO  BBIIOJHEHUS
NPEIOKEHHOH 3a/1a4H;

BBICTYIIAaTh C MpPE3CHTAIel pe3yabTaTOB MO3HABATEIBHOW IEATEIHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH IPH BBIIOJHCHHH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOM paboThl 1O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOro mMpoekTa M (OPMYIHPOBATH BBIBOJBI IO pPE3yJIbTaTaM IMPOBEIEHHBIX
UCCIICIOBAaHM TyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.

OsJiaieHNe YHUBEPCAJIBHBIMH PEeryJIssTHBHBIMU € CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO NIEATEIHLHOCTD,
onpenenss e€ eI W 33aJaud, KOHTPOJIUPOBATh M MO0 MeEpe HEOOXOJMMOCTH KOPPEKTHPOBAThH
npeUiaraéMblii alrOPUTM JICHCTBUI TPU BBIOJHEHUU YYEOHBIX M MCCIEOBATEIbCKHUX 33/a4,
BBIOMpaTh Hanbosiee F3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4E€TOM MOJYUYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOCH JICATEIIBHOCTH Ha OCHOBE CaMOaHAIW3a |
CaMOOLICHKH.

MNPEIMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOCHUS Kypca «OpraHndeckasi XUMUs» OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBJICHUH TPUPOIBI, B (OPMHPOBAHUU
MBIIUICHASI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOM ISt
pelieHUsT TPAKTUYECKUX 3aa4 M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pOBBIO M IPUPOIHOM cpeie;

BJIJICHUEC CUCTEMOW XWUMHUYECKUX 3HAaHUH, KOTOpas BKIIFOYACT: OCHOBOIOJIArarOIINe
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAS 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHasl), MOJIb, MOJISIpHAs Macca, MOJSAPHBIA OO0BEM,  YITIEpOIHBIA  CKEJeT,
GbyHKIIMOHATIbHAS TPYMIMa, pauKan, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN psiA, TOMOJIOTH,
YTIIEBOAOPOBI, KUCIOPOA M a30TCOJEPIKAIIUE COCIMHEHUSI, MOHOMEp, TIOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. byTiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUU; MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIHE B OCHOBE MOHHUMAaHUS
MPUYUHHOCTA ¥ CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEJACHHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TIPAaKTHYECKOH JISATEITPHOCTH YEI0BEKa,

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEepPHbIC MPU3HAKHU MMOHSATHI, yCTaHABIUBATh
WX B3aUMOCBSI3b, UCIIOJH30BaTh COOTBETCTBYIONIUE TIOHSATHS IIPH OMTHMCAHUH COCTaBa, CTPOSHUS U
MPEeBpAICHUI OPraHUIECKIX COCTUHEHUI;

c(OpPMHUPOBAHHOCTh YMEHHH HCIOJB30BaTh XUMHYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (HOPMYIl OPraHUYECKUX BEIECTB
¥ ypaBHEHUU XUMHUYECKHX peaklWii, U3rOTaBIMBAaTh MOJEIU MOJICKYJI OPTaHHUYECKUX BEIICCTB
JUTSL WJUTFOCTPAIIUU UX XUMHUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHUH YCTAHABIMBATH MPUHAICKHOCTh U3YYEHHBIX OPTaHUICCKUX
BEIIECTB 1O HX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KIAcCy/Tpylie COeIuHEHUN
(YriIeBogOpoabl, KHCIOPON W a30TCOJCpPKAIIUE  COCNWHEHHs, BBICOKOMOJICKYISIPHBIE
COeMHEHUs), JaBaTh MM Ha3BaHus Mo cucreMatndeckoi HomeHkinatype (IUPAC), a takxke
MPUBOJIUTh TPUBUAIBHBIC HA3BaHHS OTJCIHHBIX OPTaHWYECKHX BEIISCTB (ITHIICH, MPOIHJICH,



aleTUJICH, STWICHIVIUKOJb, TIULEpPUH, (QeHoJ, (opMaibAeTui, aleTaabAerui, MypaBbUHas
KHCITIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAsl KHCIOTA, CTEApUHOBAs KHUCIIOTA, TIOK03a, (PYKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

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

c(OpPMUPOBAHHOCTh YMEHHSI TPUMEHSATH TOJOXKCHHUS TEOPUU CTPOSHUS OPTraHUYCCKHX
BeiecTB A. M. byrtiepoBa st 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUITMYHBIX MPEICTABUTENICH Pa3IMYHBIX KIIACCOB OPraHUYECKUX BEIICCTB
(MeTan, 3TaH, STWJEH, NPOMWIEH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHsoul,
METaHOJI, STAHOJI, STWJICHTINKOIb, TIUIEPUH, (PEHOJ, aleTalbJCTHI, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUI0JI03a, aMHUHOYKCYCHAas KHCJIOTa), WILIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XHUMHUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HWCTOYHHKH YTIIEBOJOPOJHOTO CHIPHS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKH U MPAKTUUYECKOe MpPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Maccel, 00bEMa, KOIMYECTBA MCXOJHOTO BEUIECTBA MM MPOIYKTa PEAKIHUA IO W3BECTHHIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WIIH MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, KCIONb3YEeMbIX B XHMHUU MpPH H3YYCHUH BEIIECTB M XHUMHUYECKUX SIBJICHUU
(HabmoeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJACIHPOBAHUE), WCIOIb30BATh CHCTEMHBIC
XUMHUYECKHUE 3HAHUS JJIsl IPUHATHUS PEUICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSX, CBI3aHHBIX
C BEIIECTBAMU U MX NIPUMCHCHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOIOATh MpaBUjia MOJIb30BAHUS XUMUYECKOW MOCYNoi U
71a00paTOpPHBIM 000PYAOBAHHEM, a TAK)KE MPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOJIHATE XHUMHYECKUH JKCICPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HArpeBaHUU, MOTyYeHUE ITHICHA U U3YYCHHE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPraHWYECKHWX BEIIECTB, JACHATypamus OElIKOB TpHu
HarpeBaHUU, IIBETHBIE PEAKI[MU OETKOB) B COOTBETCTBUH C MpaBUIAMHU TEXHUKH 0€30MacHOCTH
npu oOpalleHNy C BEIIECTBAMH H JIAOOPATOPHBIM 00OpYIOBaHHEM, MPEICTABISATh PE3YIIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3alucCu YpaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(GbopMyTHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HWH(OpPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanyu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOMOaTh MpaBWiIa HKOJOTMYECKH IIeIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH MEATETHHOCTH B LENSIX COXPAHEHHs CBOETrO 370POBbS M
OKpYKarollel MPUPOIHON cpelbl, 0CO3HaBaTh OMACHOCTh BO3JCHCTBHS Ha >KUBBIE OPTaHU3MBI
OTIPEeNIeIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAs cMbIca mokasatens [1JIK, mosicHsITh Ha
npuMepax crmocoObl YMEHBIICHHUS U MPEJOTBPAIICHHUS UX BPEAHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEeKa;

JUIsE OOYYaIOIIUXCsl ¢ OTPAaHUYCHHBIMU BO3MOYKHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSThH
3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BENICCTB H XUMHUYCCKHX SBJICHHIA,

JUISL  CIETBIX W CHA0OBUAAIIMX OOYYaIOIUXCS: YMEHHE WCIONb30BaTh pelbedHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiing nns 3anucu xuMudeckux Gopmyi.

11 KJIACC



[IpenmerHble pe3ynbTaThl OCBOCHMsI Kypca «OOmias M HEOpraHW4ecKas XUMHsD»
OTpaXkaroT:

Cc(OPMHPOBAHHOCTb NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SBJICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM IPaMOTHOCTH, HEOOXOAMMOM aist
pellIeHUs] NPAKTHUUYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHON CpEnE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIOINe
HOHSTHS (XMMHYECKHUIT DJIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHbIE OPOUTAIH aTOMOB, MOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BAJICHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBsA3b (KOBaJCHTHAas, WOHHAs, METaJUIN4YecKas, BOJOpOJHAs),
KpUCTAJIIMYECKAsT  PEIETKA, TUIIBI XMMHMYECKUX  pEeakUud, pacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JICKTPOJIMTUYECKAs JUCCOLMALMSA, OKUCIIHUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM  pEaKklMM, XHUMHUYECKOE PpaBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
SJIEKTPOJUTUYECKON JAuccolmanuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUS] SHEPTUU NPU XUMHUECKHUX
peaKlMax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMS,
JeXallue B OCHOBE IIOHMMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKUX SIBICHUH,
(akToJIOrMUeCKUe CBEJCHHsI O CBOMCTBAX, COCTaBe, MOJIyYEHUH U 0€3011aCHOM HCIOJIb30BAHUU
BaXHEHMILINX HEOPTraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM IEATEIHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCT YMEHUI BBISABIIATH XapaKT€PHbIC IPU3HAKK MTOHATUH, yCTaHABIMBATb
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIIME MOHATUS NPU ONMCAHUUM HEOPTraHUYECKHUX
BEUIECTB U UX NPEBPAILCHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIUKY JUJISI COCTABIICHUS
dopMyn BelIeCTB M ypaBHEHUH XUMHUYECKUX pEaKLUH, CUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalibHBIC HA3BaHHWS OTICIbHBIX HEOPraHWYECKUX BEIIECTB (YrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAas COJa, NUPUT U
JpyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUSX PA3IMYHOIO COCTaBa, BUJ XMMHUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METAJIJINYECKAasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METAaJUIMYecKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHMYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIE BEIIeCTBA — METAJLIBI U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUABI, COIH);

c(OPMHPOBAHHOCTh YMEHHMH pPacKpblBaTh CMBICT mepuoaudeckoro 3akoHa J[. W.
MengeneeBa U JI€MOHCTPUPOBATH €r0  CHCTEMAaTU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
IPOTHOCTUYECKYIO (PYHKIINY;

c(OpPMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaThb dJJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX IeMEHTOB 1—4 nepronos [lepuonnueckoii cucteMbl XUMUUECKUX Ai1eMeHTOoB JI. U.
MeHzieneeBa, HCHONB3YS TMOHATUS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKUX 3JIEMEHTOB U HX
COEIMHEHUH 10 nepuoaam u rpynnam [leproandeckoil cucteMbl XUMHYECKHUX di1eMeHToB /1. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHMHUYECKHE
CBOMCTBAa HEOPTaHWYECKMX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAYy HEOpraHMYeCKUMMH BEIIeCTBAaMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIU;



Cc(OPMHPOBAHHOCTE YMEHHS KJIACCU(PULUUPOBATh XMMHUYECKHE PEAKLUU IO Pa3IUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolMx BeIIeCTB, TEIUIOBOMY 3G (eKTy peakiuu,
U3MEHEHHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMH, YIACTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHM COCTABIIATh YPAaBHEHHS PEAKIUN pa3IMYHBIX THIIOB, MOJHBIE
U COKpaIlléHHbIC YPaBHEHUS PEakLMi MOHHOIO OOMEHa, YUUThIBas YCIOBHMs, IIPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI IPOBOAUTH PpEAKLUUH, NOATBEPXKAAIOUIME KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaThb ONBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PACKpPhIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAaHOBHTEIBHBIX
peaKMii IOCPEICTBOM COCTABICHMSI EKTPOHHOIO OajaHca 3TUX PeaKIUi;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBHCUMOCTh CKOPOCTH XMMUYECKOH PEaKIUu OT
pasin4HbIX (HAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOr0 PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aelcTeus (npunuun Jlelllarense);

Cc(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTb XHMMHYECKHE IIPOLECCHI, JIeXKallue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYSHUsI CEPHOW KHCIOTHI, aMMHAKa, a TakkKe cPOPMUPOBAHHOCTh
npezcTaBieHui 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpodiieMaX XMMUYECKOIro
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUI IPOBOAUTH BBIYMCICHUS C MCIOJb30BAaHMEM IOHATHS
«MaccoBasi 0l BEILECTBA B pacTBOpPE», OOBEMHBIX OTHOLIEHUH TIa30B NPU XUMHYECKHX
peakuMax, Macchl BellecTBa UM 00bEMa ra3oB M0 M3BECTHOMY KOJUYECTBY BEILECTBa, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEHIECTB, TEIUIOBOTO 3(deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MACChl BEIIECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTHH;

c(hOpPMHUPOBAHHOCTh YMECHHI COOIONATH MpaBHiia MOJb30BAHUS XUMUYCCKOW TIOCYION U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE IIPaBUiIa OOPAIEHUS C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHU TI0 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHYECKUX OITBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pa3znoxeHue NepoKcHaa BOJOPOAA B NPUCYTCTBUM KaTallu3aTopa, OMNPEICIIEHUE CpPEeJibl
pPacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakluy, peaklMd HMOHHOrOo OOMEHa, KAaueCTBEHHbIE pEaklUHd Ha
cynbdar-, kapOOHAT- U XJOPHUJ-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HSKCIEPUMEHTAIbHbBIX
3amay no temaM «Mertamib» U «Hemeramibsl») B COOTBETCTBHUM C MpaBWJIAMU TEXHUKU
0€30I1aCHOCTH MPH OOpallleHUH C BELECTBAMH U JIaOOpPaTOPHBIM 000pyI0BaHUEM, IPEACTABIAThH
pe3ynbTaThl XMMHMUYECKOTO SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpMaIHIO,
NOJy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHKauuu, WHTepHET u
IPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeIeCO00pa3HOro
MOBENEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, 0CO3HaBaTh ONACHOCTb BO3CIHCTBHS Ha >KMBBIE OPTaHU3MBI
ornpeAeNEéHHBIX BEUIECTB, MOHMMAas cMbich nokasarens [1JIK, moscHATs Ha mpumepax crocoObl
YMEHBILIEHUS U IPEJOTBPAIIECHUS UX BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEIIOBEKA;

JUIsl 0Oy4arolUuXcsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBBSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHHUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUISL  CIIEMBIX M CJIa0OBUAAIIMX OOYYaIOIUXCS: YMEHHE MCIOIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns ais 3anucu XuMudeckux Gpopmyi.

JleAITeJIbHOCTD YUHTeEJISI € y4eToM padoyeii NporpaMMbl BOCIIMTAHUSA
—MaKCUMaJlbHOE  HUCIOJb30BaHHWE  BOCIHTATENIbHBIX  BO3MOXKHOCTEH  COJAEpIKAHUS
yuyeOHOro mpenMera «XuMus» uis  (GOPMUPOBAHHS Yy  OOYYAIOUIMXCS  POCCHHCKUX



TPaJAWLMOHHBIX JTyXOBHO-HPABCTBEHHBIX W COLIMOKYJIBTYPHBIX IEHHOCTEH, pPOCCHICKOIO
HCTOPUYECKOTO CO3HAHUS HAa OCHOBE HCTOPHUYECKOTO MPOCBEIICHHUS; TOA00P COOTBETCTBYIOIIETO
COJIep’KaHUsl YPOKOB, 3a/JlaHU, BCIOMOTAaTEIbHBIX MaTEpUAIOB, MPOOJEMHBIX CHUTYalUl IJs
00CyXICHUM;

—BBIOOP METO/IOB, METOJIMK, TEXHOJIOTHH, OKA3bIBAIOIINX BOCIUTATEIILHOE BO3ICHCTBHE
Ha JIMYHOCTh B COOTBETCTBUHU C BOCIUTATEIBHBIM HJICAJIOM, IEJIBbI0 M 33/ladaMH BOCIIHUTAHUS,
LEJIEBBIMU OPHUEHTHPAMU PE3YJIbTaTOB BOCIUTAHUS; PEaTU3alMI0 IMPUOPUTETAa BOCIUTAHUS B
y4eOHOM JesTEINbHOCTH;

—TPUBIICYCHUE BHUMAaHUsI 00yUYaOIUXCsI K ICHHOCTHOMY aCIeKTY M3y4aeMbIX Ha YpOKax
PEeIMETOB, SIBICHUH W COOBITUH, WHULIMUPOBAHUE OOCYXIACHUN, BBICKA3bIBAHUNM CBOETO
MHEHUS, BBIPAOOTKM CBOETO JTUYHOCTHOTO OTHOIICHHSI K HM3y4aeMbIM COOBITHSIM, SIBICHUSIM,
JUam;

—IpUMEHEHHUE WHTEPAKTUBHBIX (QopM YyueOHOHl paboThl — HMHTEIUIEKTYaJIbHBIX,
CTUMYJHUPYIONINX [MO3HABATEIIEHYI0 MOTHBAIMIO, HTPOBBIX METOAMK, TUCKYCCHM, TAFOIINX
BO3MOXXHOCTh TMPUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO [Majora; rpynmnoBod padoThl,
KOTOpasi YYUT CTPOHUTH OTHOIICHUS W JCHCTBOBAaTH B KOMAaHJE, CIIOCOOCTBYET pPa3BUTHIO
KPUTHYECKOTO MBIIIUICHHUS,

—no0ykJeHne 00ydJaromuxcsi CcOoOM0aTh HOPMBI MOBEJACHUS, IMpaBWiia OOIICHUS CO
CBEPCTHHKAMH M TEJaroraMu, COOTBETCTBYIONIUE YKIIAIY IIKOJIbI, YCTAHOBICHHUE U TIOICPIKKY
J0OpOoKeNIaTeIbHON aTMOC(EpHI;

—Opranu3anuio medcrBa MOTUBUPOBAHHBIX M 3PYJUPOBAHHBIX OOYYAIOIIUXCS HAaj
HEYCIIEBAIOIIMMH  OJHOKJIACCHUKAMH, B TOM HYHCI€ C OCOOBIMH 0O0pa3oBaTeIbHBIMU
NOTPEOHOCTSIMU, NAIOIIET0 OOYYaIOUIMMCS COLUATbHO 3HAYUMBIA OMBIT COTPYAHHYECTBA U
B3aMMHOM ITOMOIIIH;

—VHUIMAPOBAHUE ¥ TIOJICPKKA HCCICIOBATCIILCKON JIEATEIIBHOCTH O0yYarONIuXCs,
IUIAHUPOBAHUE W BBIMOJIHEHHE WHAMBHUAYAJIbHBIX U TPYIIOBBIX MPOEKTOB BOCIHUTATEIHHON
HATPaBJICHHOCTH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosanuecrBoyacos DJIeKTPOHHbIE(
Ne HaunmenoBanuepasaejioBu Koutpoan  IIpakTtuu unpposwie)
n/m TEMIPOrpaMMbl Bcero bHbIEPa0  eckuepa®  00pasoBaTe/IbH
OTBI OTBI blepecypcehl

Pa3nea 1.Teopernyeckue 0CHOBBI OPraHU4eCKO XUMHH

IIpeamer opranndeckoi
xumun. Teopus cTpoeHUs

11 . 3
OpPraHUYECKUX COEANHEHUN
A. M. bytneposa
Hroronopaszneny 3
Paspgen 2.Yriesoaopoabl
21 [IpenenbHBIEYTIEBOIOPOABI 2
— aJIKaHBbI
HenpenensHubie
2.2 YTJIEBOOPOIbI: ATKEHBI, 6 1
QJIKaINEHBI, aJTKUHBI
23 ApOMaTHYECKUEYTIIEBOJOPO 5

bl




[IpupoaHbie HCTOYHUKHT

2.4 YIJIEBOJIOPOIOB U HX 3 1
nepepaboTka
Uroronopazneny 13

Pasznea 3. KucaopoacoaepkammueoprannyecKuecoeTuHeHust
3.1 Cruptel. denon 3

Anpaerunsl. KapooHoBBIE

3.2 KUCIOTHI. CIIOXKHBIE 3PUpbI ! 1
3.3 YrineBoabl 3 1
Hroromnopaszneny 13

Pasznen 4.A30TcoaepkanmmeoprannyecKkuecoeIuHeHust
AMuHBI. AMHHOKHUCIIOTEL.

4.1 beaxu 3

Uroronopazneny 3

Paspnen 5.BbicokoMOJIEKY IsIpHbIECOSIMHEH U

[Inactmaccel. Kayayku.

>1 Bonokna 2
Uroromnopaszneny 2
OBLIEE KOJIMYECTBO YACOB 34 2 2
I10 ITPOT'PAMME
IMOYPOYHOE INIJIAHUPOBAHHUE
10 KUIIACC
KounuecTBouacoB
Ne Temavpoka Kontp Hpakr Jdarausyuenu
. yp Beero = *IPHEI MYeCKH
epador = epabor
bl bl
1 [IpeameT oprannveckoit Xumuu, € 1 07.09.2023

BO3HHMKHOBEHHE, Pa3BUTHE M 3HAUCHHE
Teopust cTpoeHUs! OpraHMYECKUX

2 coequaenuii A. M. bytneposa, eé 1 14.09.2023
OCHOBHBIE TTOJIOKEHUS

HpeI[CTaBJ'IeHI/Ie 0 I(J'IaCCI/I(I)I/IKaI_II/II/I
OpTaHUYCCKUX BEIICCTB.

3 Homenknarypa (cucrematuyeckas) u 1 21.09.2023
TPUBUAIbHBIC Ha3BAaHUS OPTaHUICCKUX
BEIIIECTB

4 AJTKaHBI: COCTaB U CTPOCHHE, 1 28.09.2023
TOMOJIOTHYCCKHH PSIJT

5 MeraH 1 5TaH — MPOCTEUIIIHEe 1 05.10.2023
MIPEJICTAaBUTEIIH ATKAHOB

6 AJIKEHBI: COCTaB U CTPOCHHE, 1 12.10.2023

CBOMCTBA




OTUWJIEH U MPONUJIEH — MPOCTEUIINE
MIPEICTABUTENH AJIKEHOB

19.10.2023

10

ITpakTuueckas padota Ne 1.
«lonmydyenue 3TUsIeHa U U3YUCHHUE €TO
CBOMCTB»

Aunkanuensl. byranuen-1,3 u
metunoyraauen-1,3. [lomyuenue
CHHTETUYECKOTO KayuyyKa U PE3UHBI

AJIKMHBIL: cOCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI PSI.
Anernned —
IIPOCTEUIINUIIPECTABUTEIbAIIKUHOB

26.10.2023

09.11.2023

16.11.2023

11

12

Brprunciienus no ypaBHeHHUIO
XUMUYECKON peakluu

ApeHbl: OEH3011 ¥ TOTYOIL.
TOKCUYHOCTH apEHOB

23.11.2023

30.11.2023

13

14

I'eneTnyeckas cBs3b YrieBoaopoanos,
MMpUHAJICKAIINX K pa3JInIYHbIM
KJj1accaM

[IpupoaHbIe HICTOYHUKH
YIJIEBOAOPOAOB: MIPUPOAHBIN a3 U
MOMyTHBIE HEPTSIHBIC Ta3bl, HEPTH U
IPOAYKTHI €€ nepepadoTKU

07.12.2023

14.12.2023

15

16

[IpupoHbIE HCTOYHUKHU
YIIIEBOJOPOAOB: IPUPOAHBIN ra3 U
NOMYTHbIE HEPTSAHBIE ra3bl, HEPTH U
IPOAYKTHI €€ epepaboTKH
KonrtponsHas pabota no pazaeny
«YTIIEeBOIOPOABD)

21.12.2023

11.01.2024

17

18

19

20

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI:
METaHOJI U 3TaHOJI. BoopoaHascBs3b
MHOroaroMHbIE CIIUPTHI:
STUJICHTJIMKOIIb U TIIMLIEPUH

DeHOII: CTPOCHUE MOJIEKYIIBI,
duznyeckue 1 XuMHUYECKHE CBOMCTBA,
IIPUMEHEHHUE

Anpreruasl: hopManbIaeTua U
arnetTaiabaerng. AneTod

18.01.2024

25.01.2024

01.02.2024

08.02.2024

21

OZIHOOCHOBHBIE MPEIETbHBIC
KapOOHOBBIE KUCTIOTHI: MypaBbUHAS U
YKCyCHast

15.02.2024

22

[TpakTrueckast paborta Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHMCIJIOTBD»

22.02.2024

23

CrteapuHOBas ¥ OJICMHOBAsT KUCIIOTHI,
KaK MPEeJCTaBUTENU BBICITUX
KapOOHOBBIX KHUCIIOT

29.02.2024




Mp11a Kak COJIM BBICHIHX Kap6OHOBBIX

24 - 1 07.03.2024
KHCIIOT, UX MOIOIIIEE JCHCTBHE
CrnoxHnble 3(QUpPBI KaK POU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. 1 14.03.2024
['uaposn3ciIoKHBIXAOUPOB

26 XKupsbr: rugponu3, npuMeHeHuHe, 1 21.03.2024
Ouosoruueckas poJib KUpPOB
YTrneBoasl: cOCTaB, KiacCH(pUKaIus.

27 Baxueiimme mpeacTaBuTeINn: 1 04.04.2024
TJII0K033, PPYKTO3a, caxaposa

08 Kpaxman u nemnronosa kak 1 11.04.2024
MIPUPOIHBIE ITOJIUMEPHI
KonrtponbHas pabota 1o pasaeny

29 «Kucnopoaconepsxamiue 1 18.04.2024
OpPraHUYeCKUE COCTUHCHUS

30 AMWHBI: METHJIAMUH U aHWJIUH 1 25.04.2024
AMWHOKHCIIOTBI KaK aM(pOTEpHBIC

31 OpTraHUYECKUE COCAMHEHUS, UX 1 02.05.2024
Ouosiornyeckoe 3HaueHue. [lentumapt

32 benku kak nmpupoIHbIe 1 16.05.2024
BBICOKOMOJICKYJISIPHBIE COSAMHCHHSI

33 OCHOBHBIC TIOHATUS XUMHH § 1 93.05.2024
BBICOKOMOJICKYJISIPHBIX COCTMHCHUI
OCHOBHBIC METOJIbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COSTMHEHUI. 1 30.05.2024
[TnacTMacchel, Kayayku, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOT'PAMME




		2024-02-24T14:48:45+0800
	МУНИЦИПАЛЬНОЕ КАЗЕННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ЦЕНТР ОБРАЗОВАНИЯ "АЛЬЯНС" П. ХАРИК
	Я являюсь автором этого документа




