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COJEPKAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKASA XUMMUA

Teopernueckue OCHOBbI OPraHUYeCKOH XUMHUHU

[Ipenmer opraHnyeckor XUMHUU: €€ BOBHUKHOBEHUE, PA3BUTHE W 3HAYCHUE B IMOJY4YCHUU
HOBBIX BEIIIECTB U MaTepHUajaoB. Teopusi CTpOEHUs OpraHudecKux coeaquHeHuii A. M. bytieposa,
e€ ocHOBHbIe MoOJIOKEeHUS. CTpyKTypHbIe (OpPMYIJBI OpPraHUYECKUX BelecTB. ['omomorus,
n3oMepusi. XUMHUECKas CBSA3b B OPraHUYECKUX COCIMHEHUSX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenrie o  kmaccuuKalMy  OPraHUYECKUX  BemiecTB.  HomeHkmarypa
OpraHMYECKHUX COEIMHEHUN (CHUCTeMaThyecKas) W TPHUBUAIbHbIE HA3BaHUA BaKHEUIINX
MIPEACTABUTENEHN KIAaCCOB OPraHUYECKUX BELIECTB.

OKCIEepUMEHTAIbHbIE METOAbl U3YUEHHS BEIIECTB M WX MPEBPALECHUN: 03HAKOMIICHUE C
oOpa3iiaMi OpraHWYECKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, MOJCITUPOBAHUE MOJIECKYII
OpraHMYECKUX BEIECTB, HAOMIOACHHE U ONUCaHHE JEMOHCTPAIMOHHBIX OIBITOB IO
MPEBPALICHUIO OPTAaHUYECKUX BEILECTB MPU HAarpeBaHuU (IJ1aBJIeHHE, OOYTJIMBAaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TNOMOJOTMYEeCKM psa. MeTaH M 3TaH — HpocTeHine
IPEJICTABUTENIN aJKaHOB: (U3NYECKME U XHUMHUYECKHE CBOMCTBA (peakuuM 3aMelleHus u
TOpPEHUs ), HAXOXKACHNUE B IPUPOJIE, MOTyUCHHE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMUECKUH psii. DTHIIEH U MPONWIEH — MPOCTEeHIIne
NPEJCTABUTENN AIKCHOB: (DU3MYECKHE W XWMUYECKHE CBONCTBA (peakiud TUIPUPOBAHHS,
raJIOrTeHUPOBAHUS, THIPATalluU, OKUCIICHUS U TIOJIMMEPHU3alliN ), TOTYy4eHHEe U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 m mermnOyraauen-1,3: cTpoeHHE, BaKHEWIINE XUMHUYECKUE
CBOMCTBA (peakuus noaumepusauuu). [lonydeHre CHHTETUUECKOTO KayuyKa U pEe3HHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUU psia. ANETUIeH —
MIPOCTEHUIIINN TIPEJICTABUTENb AJTKUHOB: COCTaB, CTPOCHHE, (DU3UICCKHNE U XUMHUYECKHE CBOMCTBA
(peakuuu THIPUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATALIMH, TOPEHHUSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (U3NYECKME U XUMUYECKHUE CBOWMCTBA (peaKiuu
rajoreHupoOBaHUs MU HUTPOBAHMS), TMOJIyUEHHE W TMPUMEHEHHE. Tonyon: cocmas, cmpoemue,
Quszuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUpPoOSanHuUs U HUMpPOBAanUs), NoiyyeHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMYeckas CBA3b MEXAY  YIVIEBOJOPOJAMH,
MPUHAISKALUMHU K PA3IMYHBIM KJlaccam.

[IpupoaHbie UCTOYHUKH YTIIEBOIOPOAOB. [IpupoaHblii ra3 M MomyTHbIC HEQTSIHBIC Ta3bl.
Hedtp u e€ mnpoucxoxnaenue. CrnocoObl mepepabOTKM HEPTH: TEepPEroHKa, KPEeKUHT
(TepMHUYECKHH, KaTATUTHYECKHH), muposn3. [IpoaykTel mepepaboTku HePTH, UX TPUMEHEHUE B
MPOMBINIICHHOCTH | B ObITY. KaMeHHBIH yroib ¥ MPOAYKTHI €ro NepepaboTKH.

OKCIEepUMEHTAIbHbIE METOAbl U3YUEHHS BEIIECTB M WX MPEBPALIECHUN: 03HAKOMIIEHUE C
oOpa3iamMu 1iacTMacc, KaydykoB U pe3uHbl, Koyuiekiuuu «Hedte» u «Yronp», MogenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEACHHWE NPAKTUYECKOW paboThI:
MOJIyYeHHUE STUIICHA U U3YYEHUE €ro CBOMCTB.

Pacuérnbie 3a1aun.
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Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, o0bEMa, KOJUYECTBa
HCXOJHOTO BEMIECTBA HJIM TPOAYKTa pPEaKIUH TO HM3BECTHBIM Macce, 00BhEMY, KOTUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UM MPOIYKTOB PEAKIIUH).

Kucaopoacoaep:xanye oprannyeckne coeinHeHuUst

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOJN: CTpPOEHHUE, (U3NUecKue Hu
XMMUYECKHE CBOMCTBA (peaklUMU C aKTUBHBIMU METAJJIaMH, TajOr€HOBOJAOPOJIaMU, TOPEHHE),
npuMeHeHue. BoinopoiHbie CBSI3M MEXy MOJIEKYJIaMHU CIUPTOB. JleficTBUE MeTaHoMa U 3TaHoIa
Ha OpPTraHu3M YeJIOBeKa.

MHoroaromMHble CHUPTHL. DTWICHIVIMKOIb W TJIMLEPHH: CTpOEHHE, (u3nueckue u
XUMHUYECKHE CBOMCTBA (B3aMMOICMCTBHUE CO IIETOYHBIMU METAJIJIaMH, KaueCTBEHHAs peakus Ha
MHOIOaTOMHBIE cIupThl). JleficTBue Ha opraHusMm uenoBeka. llpumeHeHue riaunepuHa u
STHJICHIJIUKOJIS.

®deHoJI: CTpoeHHWE MOJEKYNbl, (PU3NUECKHe W XUMHUYECKUE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpaerunpl U Kemouwvl. DopManbIeTH, aleTAIBICTHI. CTPOSHUE, (QU3UUYECKHE W
XUMHUYECKHE CBOWCTBA (pEaKkIMy OKHUCJICHHS WU BOCCTAHOBJICHUS, KayeCTBEHHBIC PEaKIUH),
MOJTy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHEIE TIpe/ebHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAsl KUCIIOTHI:
cTpoeHue, PU3nIecKre i XUMUIECKUE CBOMCTBA (CBOMCTBA, OOIIKE /IS KJIacca KHCIIOT, PEaKIus
stepuukanuu), mnonydeHne u mnpumeHeHue. CreapuHOBasi M OJEUHOBas KHUCJIOTHI Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KHUCIOT. MbliIa KaK COJNM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEUCTBUE.

CrnoxHble 3pHUpPbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. [ MIApOIIN3 CIOXKHBIX 3(PHUPOB.
Kupsl. 'maponus xupos. [Ipumenenune xupoB. bruosiorndyeckas posb JKUPOB.

YrneBonpl: cocTas, Kiaccudukanus yrieBoaoB (MOHO-, AU- U mojucaxapubl). [mroko3a —
MPOCTEHIINKA MOHOCAXapua: OCOOCHHOCTH CTPOSHHUS MOJEKYIbI, (PU3MYeCKHe W XUMHUYECKUE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcugoM Meau(ll), okucieHne amMMHaYHBIM PAaCTBOPOM
okcuna cepebpa(l), BoccraHOBIeHWE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJEC,
npUMeHeHue, buonorunyeckas poib. @otocunTes. OpykTo3a Kak U30MEp IIFOKO3BI.

Kpaxman u nemnrono3a kak npupoAHbie noauMepsl. CTpoeHHe KpaxMmaia U LEeJUIH0I03bL.
®du3nyeckue U XUMHYECKUE CBOICTBA KpaxMaia (TUIpOIu3, KaueCTBEeHHAs! PEaKIus C HOJA0M).

OKCrepUMEHTAIbHbIE METOJbl M3y4YEHHs] BEUIECTB M MX IMpEBpallleHUil: MpoBeIeHUeE,
HAOJIIOJICHUE U OINHKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAauyeCTBEHHbBIE
peaKkiu OJHOATOMHBIX CHUPTOB (OKUCIeHHe 3TaHoja okcuaom wmeau(ll)), mMHOoroaToMHBIX
cnupToB (B3aumojercTBue ThuuepuHa ¢ ruapokcuaoM menu(Il)), ampaernnoB (okucieHue
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) m ruapoxcumom wmenu(Il), B3ammopeiicTBUe
KpaxMajga C HWOJOM), MPOBEIACHHE MPaKTUUECKOW paboOThl: CBOWMCTBA pacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnbie 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, o0ObEMa, KOJUYECTBa
UCXOJHOIO BEIIeCTBAa MJIM NPOAYKTAa peaklUd MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEILIECTB UM MPOIYKTOB PEAKIIUH ).

A3oTcozeprKaliie OpraHn4ecKie COeANHEHNS.

AMUHOKUCIOTHI Kak am(oTepHble oOpraHuyeckue coeauHeHusd. Duszmnueckue u
XUMHUYECKHE CBOIICTBA aMHUHOKUCIOT (Ha mpuMepe IMiMHA). buojormueckoe 3HayeHHe
aMHHOKHUCIIOT. [lenTuasl.
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benku kak nmpupoaHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJKOB: THUIPOJIN3, JEHATyparys,
Ka4eCTBEHHBIE PEaKIIUU Ha OEJIKH.

OKclepUMEHTAIbHbIE METOJbl M3YYEHHUsS BELECTB M MX IpEBpalleHuil: HaOIoAcHUuE U
ONHCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JI€HAaTypalus OCJKOB INpU HarpeBaHUM, I[BETHBIC
peaxiuu 6enKoB.

BbicokoMoIeKyIsIpHBIE COeUHEHHS

OCHOBHBIE TNOHATHUSI XUMHHM BBICOKOMOJIEKYJIIPDHBIX COEAMHEHHI: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALNU, CpPeAHAs MoyeKyinsapHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIHs U OJIMKOHIEHCAIHS.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEUIECTB U MX IPEBPAILCHUN: O3HAKOMIIEHUE C
o0pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAY4YKOB.

MexnpenMeTHbIE CBSI3U.

Peanuzanus MeXIpeIMETHBIX CBsI3€d MPU M3YYEHMM opraHmdeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSATHH, TaKk H
HOHATHH, ABISAIOIINXCS. CHCTEMHBIMU JJIS1 OT/AEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIE TOHATHS: SIBJIECHUE, HAay4yHbIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMs, TIEePHUOAUYHOCTb, HAONIOJCHUE, HW3MEPEHHe,
AKCIEPUMEHT, MOJICIITMPOBAHHE.

dusmka: Matepus, SHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NUECKUE BEIUYMHBI U €IMHHULIBI
UX U3MEpPEHUS.

Buonorusi: knerka, opranusM, O6uocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHUHTE3,
OMOJIOTMYECKH aKTHBHBIC BellecTBa (OCJKH, YIIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHbIE HOPO/bI, MTOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBble MPOIYKThl, OCHOBBI PAllMOHAJILHOTO TUTaHUs, MOIOILIUE CPEACTBA,
JIEKapCTBEHHBIE M KOCMETHUUECKHE NTPEnapaThl, MaTepUaJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHHYECKAS XUMMUAA

TeopeTuvyecKkue 0CHOBbI XUMHMHU

XuMuueckuil aneMeHT. AToM. Sapo aTtoma, H30TOMbI. JIEKTPOHHAss 00O0JI0YKa.
DHEpPreTU4YeCKue ypOBHHU, MOAYPOBHU. ATOMHBIC OpOUTamy, s-, p-, d- anmemenTsl. OcoOeHHOCTH
pacmpeneneHus 3JIeKTPOHOB M0 OpOUTAaIsM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHass KOHPUTYpaIHsi aTOMOB.

Ilepnognueckuit 3axkoH u llepuoguyeckas cucrema xuMuueckux odiemeHtoB [l H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa H Ileproanyeckoil CHUCTEMBI XUMUYECKUX
snemeHToB JI. 1. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIESCTB
0 TPYIIaM U nepuogam. 3HauYeHUEe NMEPUOIUYECKOro 3aKOHA B PA3BUTHH HAYKH.

Ctpoenune BemiecTBa. XHWMHYECKas CBsI3b. BHIBI XUMHUYECKOHW CBSI3M (KOBaJEHTHAas
HENoJIsipHasl U TOJSpHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl oOpa3oBaHMsI KOBaJCHTHON
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XUMUYECKON CBs3U (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTS.
DNeKTpooTpUlaTeNbHOCTh. CTenenb okucieHus. IOHbI: KaTUOHBI U AHHOHBI.

BemectBa MONEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHUSI. 3aKOH MOCTOSHCTBA COCTaBa
BeIIeCTBA. THUMNBI KPHUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsaTue o qucnepcHbIx cuctemax. VICTUHHBIE U KOJIOMIHBIE pacTBOpbl. MaccoBast 1oJis
BEILIECTBA B PACTBOPE.

Knaccudukammst HeopraHnyeckux coenuHeHnid. HomeHkaTypa HEOpraHWYECKUX
BEIIECTB. ['€eHeTHYecKas CBSI3b HEOPraHWYECKHMX BEIIECTB, MPUHAICKAIMUX K pPa3IUYHBIM
KJIaccaM.

Xumnueckass peakuus. Kiaccupukaiuss XHMHUYECKUX pEaKIUil B HEOPraHMYECKOW u
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHs MACCHI BEUIECTB, 3aKOH COXPAHEHHMS U MPEBpPALICHUS
SHEPI'MH NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3NUyHBIX (akTopoB. OOpaTHUMbIE pPEaKIIHH.
Xumnueckoe paBHoBecue. DakTopbl, BIUSIONIME HA COCTOSSHUE XUMUYECKOIO PaBHOBECHS.
[Tpunmun JlelllaTense.

OnekrponauTnueckas auccouuanus. CunbHble U crnadble 37aeKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEUIECTB: KHUCJIAsl, HEUTpaIbHAas, IIeJI0YHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKILIUH.

OKCIIEpUMEHTAJIbHbIE METOJbl M3YYEHHSI BEUIECTB M HX MPEBPALICHUN: JEMOHCTpAIUs
tabmun «lleproguyeckas cuctema xumuueckux smeMeHToB J[. M. MenpaeneeBay, u3ydeHHe
MoOJIeJIel KPUCTAJUTMUECKUX pEmETOK, HAOMIOACHHEe U ONHUCAaHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3JIOKEHHE TEPOKCHAA BOJOPOJa B MPUCYTCTBHH KaTaIHM3aTOPa,
ONpEJIETICHUE CPEellbl PaCTBOPOB BEIIECTB C MOMOILBI YHHUBEPCAJIbHOIO MHAUKATOPA, PEAKLUU
HOHHOTO OOMEHa), MPOBEACHHE MPAKTUUYECKOHW paboThl «BnusHue paznuyHbIX (PaKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaKLIHH.

Pacuérnbie 3a1aun.

PacuéTel N0 ypaBHEHUSIM XMMHUUYECKUX PEAKIIMM, B TOM YHCJIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATHSI «MACCOBAsl 10JIs1 BELIECTBAY.

Heopranunyeckasi Xumus

Hemeramnel. Ilomoxenue HemeraiioB B Ilepuonnueckod cucTeMe XUMHYECKHUX
anementoB JI. M. MeHnneneeBa W OCOOCHHOCTH CTpOCHHUSI aTOMOB. (DU3MYECKHE CBOWCTBA
HEMETaJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IpUMEpPe KUCIopoaa, cephl, hocdopa u yriiepoaa).

XUMHUECKUE CBOMCTBAa BAXKHEMIIMX HEMETAJUIOB (TaJloTeHOB, Cepbl, a3ota, (ocdopa,
yIJIepoJia U KPEMHUS) U UX COCAMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHECHUH).

[IprMmeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX COCMHEHUM.

Meramnsl. Ilonoxenue metaios B [lepruoanyeckoi cucteMe XUMUYECKUX IIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. OOmue
¢dbuszndeckue cpoiictBa MeTauioB. CIJIaBBI META/UIOB. DJICKTPOXUMHYCCKHN PsiJl HAINPSOIKEHUH
METaJIOB.

XUMHYECKUE CBOWCTBA BAXKHEWMIMX METAIOB (HATpUM, Kaluid, KajdblUW, MarHui,
ATIOMUHHM, LIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHEHUM.

OO6mue cnocoObI Moy4deHus MeTaioB. [I[puMeHeHe METaIITIOB B OBITY M TEXHHKE.

OKCIIEpUMEHTAJIbHbIE METOJbl H3yYEHHs BELIECTB M UX NPEBPALLICHUI: H3y4YEHUE
KOJUTeKIIUA «MeTaluibl U CIUIaBbI», OOpa3I[0OB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIBHBIX
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3aja4, HaOJIOJleHWEe W  ONHCaHUWE JEMOHCTPALMOHHBIX M JIaOOpaTOpPHBIX  OIBITOB
(B3auMOJICHCTBUE TUAPOKCHUIA ATIOMUHHUS C PAacTBOPaAMHU KHCIOT U IEJOYel, KauyeCTBECHHBIC
peaKIy Ha KaTUOHBI METAJIJIOB).

PacuérHrble 3agayn.

Pacuérbl macchl BemecTBa WM 00bEMa Ta30B O M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEaKIMU BEIIECTB, pacd€éThl Macchl (00BbEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xumun B 0Oecrie4eHrH SKOJIOTHYECKOM, SJHEPTETUUECKOW U MUIIEBON 0€30MacHOCTH,
pa3BuTuu MeAuluHbl. [loHsATHE O Hay4YHBIX METOJaX TMO3HAHUS BEUIECTB U XMMHYECKUX
peaKuuii.

[IpencraBnenus 00 OOMMX HAyYHBIX MPUHLMIAX [POMBIILICHHOTO MOJYYEHHUs
Ba)KHEUIIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MAaTEpPUATOB: BAaXXHEHIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHMueCKUe U MUHepaIbHble yI0OpEHHUS.

XUMHUS U 3I0POBBE YEJIOBEKA: MPABWIA HUCIOJIB30BAaHUS JIEKAPCTBEHHBIX IIPENaparos,
npaBuiia 6€30MacCHOTO MCIIOIh30BaHMSI MMPENapaToB OBITOBOM XMMUHU B TIOBCETHEBHOM JKU3HH.

MexrpeamMeTHbIE CBSI3H.

Peanuzarus MeXNpeIMETHBIX CBSI3€H MPU W3yYEeHUU OOIIeH M HEOPTraHUYECKON XMUMHH B
11 xmacce ocyuiecTBiseTcs 4epe3 MCIOJIb30BaHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX MOHITHMH,
TaK M MOHSTHH, SIBISIOIUXCS CUCTEMHBIMU JJIS OTACIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS: HAay4YHbIH (DaKT, THIOTE3a, 3aKOH, TEeOopHs,
aHaIMW3,  CHUHTE3,  KiIacCUpUKauus,  MEPUOJUYHOCTh,  HAONIONEHUE,  OIKCIEPHUMEHT,
MOJICJIMPOBAHUE, UBMEPEHUE, SBIICHHE.

®dusnka: Marepusi, SHEPIusi, mMacca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOI,
PaAMOaKTUBHOCTh, MOJIEKYJa, PHEPreTUYECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BeIlleCTBa, PU3NYECKUE BETMYUHBI U €IMHULIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOMIAeMbI€, TOTLTUBO, PECYPCHI.

TexHomorus: XUMUYECKas MIPOMBILIIEHHOCTb, METaJUTypIHsl, MIPOU3BOCTBO
CTPOUTETBHBIX MaTepuasos, CEeIbCKOXO035UCTBEHHOE MIPOU3BOCTBO, MUIIeBast
MPOMBINUICHHOCTh, (apMareBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IIpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUU.
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I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOMIMMUCS
nporpaMM CpeaHero oOmero oopazoBaHUsl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hay4Ho-MeToanueckol OCHOBOM yIsi pPa3paOOTKU IUIAHUPYEMBIX PE3YIbTATOB OCBOCHUS
IPOrpaMM CpeTHEro 00IIero 0Opa3oBaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/I.

B cooTBeTrcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMUYHOCTHBIX
pEe3yNbTaTOB OCBOCHHSI TpeaMeTa «XWMHs» Ha YpOBHE CpeIHEro oOImiero oO0pa3oBaHUS
BbIJIETICHBI CJIETYIOIINE COCTABIISIONINE!

OCO3HaHWE OOYYAIOIIMMUCS POCCUHUCKOW TPaKTAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIIPEICIICHHIO;

HAJIMYUE MOTUBAILIMU K 00YUEHUIO;

I[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JMYHOCTH HA OCHOBE KIIFOUEBBIX
IIEHHOCTEH M UCTOPUUYECKUX TPAAHUIHK 0a30BOM HAYKH XUMHH,

TOTOBHOCTh U CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBATHCS B CBOEH EATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOTO
oOpa3zoBaHus;

HaJIMYUe TPABOCO3HAHUS SKOJIOTUYECKOM KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIENU H
CTPOUTD JKU3HEHHBIE IJIAHBI.

JluyHOCTHBIE pE3yNbTaThl OCBOEHHUS MpeaMera «XHUMHs» JIOCTUTAIOTCA B E€IUHCTBE
yueOHOM M  BOCMUTATENILHON JEATEIbHOCTH B COOTBETCTBUHM C T'yMaHHCTHYECKUMH,
COLIMOKYNBTYPHBIMH, JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U HJe€allaMd POCCHUHUCKOTO
TpaXXIAHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH M TIPAaBHJIAMHU TOBEACHHS,
CIOCOOCTBYIOIITUMU TPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YyYaIOIIUXCSI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs OTPa)kaloT cPOPMUPOBAHHOCTD
OMbITAa TIO3HABATEIILHOM M TPAKTHYECKOH JESATENFHOCTH OOYyYaloMIMXCs [0 pealu3alud
MPUHSTHIX B OOIECTBE IICHHOCTEH, B TOM YHCJIEC B YaCTH:

1) rpa:kaaHCcKOro BOCIMTAHUSA:

OCO3HaHHUA O0YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COIMAJIbHBIX HOpPMax W MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENTLHOCTH MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHny y9eOHBIX U MO3HABATENBHBIX 33/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MMOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTHX
IIPU aHAJIU3€ Pa3INYHBIX BUJIOB yUYEOHOH AESITETbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS

LEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY W HAyYHOMY HACICAUI0 OTEYECTBEHHOU
XUMUH;

YBa)XEHUsI K MpOIlecCy TBOPUECTBA B 00JACTU TEOPUU M TMPAKTUYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHHS TOTO, YTO JOCTH)KEHUS HAayKU €CTh pe3yibTaT UIMTEIbHBIX HaOII0JCHU,
KpPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, MOCTOSIHHOTO TPY/Aa YYEHBIX U IPAKTUKOB;
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MHTEpeca M TI03HABATEJIbHBIX MOTHMBOB B TMOJYYEHHH U TMOCIEAYIOIIEM aHalu3e
UH(POPMAIIUHU O MEePEIOBBIX JOCTHKCHUSX COBPEMEHHOW OTEUECTBEHHOW XMUMHUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHMUS,;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBS3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE IMOBEIEHHE M IOCTYNKHM CBOMX TOBAapULIEH ¢ MO3UIUi
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHWE MOCIIEACTBUNA ITHUX MOCTYIKOB;

4) popmMupoBaHHS KYJIbTYPHI 310POBb:

NOHMMaHMA LEHHOCTeH 310poBoro u Oe3omacHOro oOpas3a >KU3HH, HEO0OXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37J0POBBIO;

coOIOIeHNsT MPaBWJI O€30MacHOTO OOpaIleHusl C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
YKU3HU U B TPYIOBOU JIEATEIHHOCTH;

MOHMMAHUS [EHHOCTH TIPAaBWJI WHAMBUAYAIBHOTO U KOJUICKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIO/ICH;

OCO3HAHHUS TOCJIEJICTBUII M HENPUATUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUsS alKOroJs,
HapKOTHUKOB, KYpEHHUS);

5) Tpyn0oBOro BoCIUTAHUA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEIOBATEIbCKONW JIEATENbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTHX BUIAX NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM TMPAKTUYSCKUX 3a7ad COIHAIbHOMN
HaIpPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO MpodeccHil pa3lInyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS MTPEeIMETHBIX 3HAHUH M0 XUMHUU;

YBaXXCHHS K TPYY, JTIOASM TPYya U pe3yibTaTaM TPYAOBOH AESITEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYabHOW TpaeKTOpuH 0oOpa3oBaHMUS,
Oynymeit mpodeccun U peaau3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YU4ETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB M TIOTPEOHOCTEH 00IIeCTBa;

6) 3K0J1I0rMYeCKOr0 BOCTIUTAHM S

HKOJIOTUYECKH 11€7€CO00pa3HOr0 OTHOLICHHS K MPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HH Ha 3eMiI¢;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa SKOJOTHYECKUX MpoOsieM, BIUSHUS SKOHOMUYECKUX
MIPOLECCOB HA COCTOSIHUE ITPUPOJIHON U COLIMATIBHOM CPEBL,

OCO3HaHUS HEOOXOJUMOCTH HCIIOIH30BAHUS TOCTHIKEHUN XUMUH ISl PEIICHUSI BOIPOCOB
PalMOHATILHOTO MPUPOA0NOIB30BAHNUS;

AKTUBHOTO HEMPUATHS ACHCTBHUM, MPUHOCIIIMX BpPEd OKPYXAIOIIEH NPUPOIHOU cpene,
YMEHHsSI TIPOTHO3UPOBATh HEOIATOMPHUATHBIC SKOJIOTHUYECKHUE MOCIEICTBUS MPEITPHHIMACMBIX
JEUCTBUN U NPEJOTBPALLATD UX;

HAJIMYUSl PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOM KYJIbTYpPBI, OIBITA
NEeSTEIbBHOCTH  DKOJIOTUYECKOW  HAmpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMH B
M03HABATEILHON, KOMMYHUKATUBHON U COLIMATLHOU MPAKTUKE, CIOCOOHOCTH M YMEHHUSI aKTUBHO
IPOTUBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTHS HAYKU M OOIIECTBEHHOW MPaKTUKU;

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 88.28 ot 21.06.2024. VcnonHutens: Manuvos U.P. 0 AIEKTPOHHbINA
CtpaHuua 8 n3 21. CtpaHnua cosgaHa: 21.06.2024 14:48 =¥ TATAPCTAH



NOHUMaHMs CHeUM(UKN XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
palMoOHAIFHOTO HAYYHOTO MBIIIJICHUS, CO3AaHNUHU LIEJOCTHOTO MPEICTaBICHUS 00 OKpYKaloLIeM
MHUpE KaK O €IMHCTBE IPUPOABI M YEJIOBEKA, B MO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEH M
peleHnH MpobIeM COXPAHEHUs IPUPOJTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO0OM 3HAUYMMOCTH XHMMHUH JJIsl COBPEMEHHOW LHMBWIM3AaLMU: B €€
T'YMaHHCTUYECKON HANpaBIE€HHOCTH M BAXXHOW POJIM B CO3/aHUM HOBOM 0a3bl MaTepUaNbHOM
KYJIBTYpPBI, PEIICHUH TI00aJbHBIX MPOOJIEM YCTOHUNBOIO pa3BUTHs YEIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTWYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCreyeHn! YCIOBHM yCIEHIHOTO TPY/Aa U 3KOJOIMUECKH KOM(POPTHOHN KHU3HHU KaXI0ro 4jeHa
00111eCTBA;

€CTECTBEHHO-HAYYHON TI'PAaMOTHOCTHM: IIOHMMAaHMsS CYIIHOCTHM METOJOB IIO3HaHMI,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHMS IS
aHau3a U OOBSACHEHMS SIBIICHHM OKpY’XKAaIOIIEro MHpa U HPOUCXOIAIIMX B HEM H3MEHEHHH,
yYMEHUS ienaTh 000CHOBaHHbIEC 3aKII0UEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MTOJIYYEHHUSI JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENILHO UCHOJIb30BaTh XMMUYECKHE 3HAHUS Ul pelleHHs polieM
B PEATIBHBIX )KU3HCHHBIX CUTYALHSX;

MHTEpPECa K NO3HAHUIO U UCCIIE0BATENIBCKON JEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CamMoOOOpa30BaHUIO, K
AKTUBHOMY IIOJIYYCHHMIO HOBBIX 3HAaHUM II0 XUMUM B COOTBETCTBUU C >KM3HCHHBIMU
MOTPEeOHOCTSAMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iIuyHbIX chepax mnpodeccnoHaTbHON
JESATEIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTanpeMeTHbIE Pe3yNIbTaThl OCBOCHHS yd4eOHOro mpeaMera «XHMHUS» Ha YPOBHE
CpeIHero o0miero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEKIUCUUIUIMHAPHBIC
(MeXnpeIMeTHbIC) OOIICHAYYHBIE TIOHATHS, OTPAXKAFOIINE IIEJIOCTHOCTh HAyYHOW KapTHHBI MHPa
U crieruUKy METOJIOB TIO3HAHUS, UCITOJIb3YEMBIX B €CTCCTBCHHBIX Haykax (MaTepus, BEIIECTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIN (DaKT, MPHHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHS, HCCIIEOBaHNE, HAOMIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U APYTHUE);

YHHBEpCaJIbHBIC  y4eOHBIe  JeWcTBUSA  (TMO3HABaTeJIbHBIC,  KOMMYHHUKATHBHEIC,
perynsTuBHbIC), oOecrneunBatone (GopmMupoBaHue (YHKIMOHAIBHONM TPaMOTHOCTH |
COLIMAIbHOM KOMIETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOydalomUXCS  WCMOJh30BaTh  OCBOEHHBIC  MEXIMCIMILTUHAPHEIE,
MHPOBO33PECHUYCCKUE 3HAHUS W YHUBEPCAJIbHBIC YyYeOHBIC JICHCTBHS B II03HABATCIBHOW W
COLMAJIBHOM MPAKTHUKE.

MeTaHpeHMeTHBIC PE3yJIbTaTbl OTPAKAIOT OBJAACHUC YHUBCPCAJIbHBIMHA y‘-IeGHBIMI/I
MMO3HAaBATCIbHBIMH, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMUA I[eﬁCTBHﬂMH.

OBj1ajeHNe YHHBEPCAJIbHBIMH YUY€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMH:

1) 6a3oBble JIoTMUYECKHUE AeHCTBUSI:

CaMOCTOSITENIEHO (POPMYNIUPOBaTh M AaKTYalIW3HpOBAaTh MpOOJEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

ONpEICNIATh LEIN JeATEIbHOCTH, 3ajaaBas IapaMeTpbl W KPUTECPHH HMX JOCTHKCHHS,
COOTHOCHTB PE3yJIbTaThl ACITCILHOCTH C TIOCTABJICHHBIMU IICIISIMH;
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UCIIOJIb30BaTh MPU OCBOEHUHM 3HAHWM MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATH
XapaKTCPHBIC TIPU3HAKU HOHATHH WU YCTaHaBJIMBATL KX B3aUMOCBA3b, HUCIIOJIbB30BATh
COOTBCTCTBYIOIINC MMOHATHA IJIA OGB}ICHGHI/IH OTACIBbHBIX q)aKTOB u SIBJIGHI/Ifl;

BbIOMpATh OCHOBAHMS U KPUTEPUHU JUT KJIacCU(UKALIMK BEUIECTB U XMMHUECKUX PEaKIIHii;

yYCTaHABIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEKY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUThb JIOTUYECKUE PpACCYKIEHUS (MHAYKTUBHBIE, ACIyKTUBHBIE, II0 AaHAJOTHUH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEYHUS B paccCMaTpUBAEMBIX SBICHHAX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

PUMEHSTh B IPOLIECCe MO3HAHUS, UCIOJIb3YEMbIE B XUMHH CUMBOJIMYECKUE (3HAKOBBIC)
MOJIEJIH, IPe0O0Pa30BhIBATH MOICIbHBIC IPEICTABICHUS — XUMUYCCKUI 3HAK (CHIMBOJ) SJIEMEHTA,
XuMu4eckass ¢GopMyna, YypaBHEHHE XHMHYECKOM pEaklUud — TpU pPELICHUH Y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3ajad, NPUMEHATh Ha3BaHHBIE MOJENbHbIE MPECTABIICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XMMUUECKHUX PEAKIIHA.

2) 0a3oBbIe HcCIeA0BaTEIbCKHE 1eliCTBHS:

BJIaZACTb OCHOBAMHU MCTOJJOB HAYUYHOT'O MMO3HAHHWA BCUICCTB U XUMHUYCCKUX peaKHHﬁ;

dbopMynupoBaTh LEAM M 33Ja4d  HMCCIEAOBAHUSA, HCIOJB30BAaTh I[IOCTABIEHHBIE U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOINPOCHl B KaUE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL (bOpMHpOBaHI/IH THUIIOTE3BI ITO MPOBCPKC MPAaBUIILHOCTU BBICKA3bIBACMBIX Cy)K[[eHI/II\/'I;

BJIaZICTb HABBIKAMU CAMOCTOATCIIbHOTO IIJIAHUPOBAHUA W NPOBCACHUA YUYCHHUYCCKUX
9KCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUSI HAOIOAaTh 32 XOJIOM IpPOIEcca, CaMOCTOSATEIbHO
MPOrHO3UPOBATh €ro pe3yibTaT, (OopMYyIUpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIBTATOB UCCIICIOBAHMS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOICIAHHOM
pabore;

npuoOpeTaTh OIBIT YYEHUYECKOW WCCIIEeIOBATEILCKOW W TPOEKTHOW JCSTEIBHOCTH,
MPOSIBISATE CHOCOOHOCTHP M TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOMCKY METOIOB pEeIleHus
MPAKTUYCCKUX 3aJaa4, IPUMCHCHUTIO PA3JIMYHBIX MCTOAOB IIO3HAHMA.

3) pa6ora ¢ nngopmanmeii:

OpUEHTUPOBAThCA B PA3IUYHBIX HCTOYHUKAX HH(popmanuu (Hay4HO-IOMYJSpHas
JauTepaTypa XHMHUYECKOrO COJAEpKaHMs, CIpaBOYHble Tmocobus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO pPA3JIMYHBIX BHUIOB M (QOPM TPEACTABICHUS, KPUTUUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEIIPOTUBOPEYUBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHATH pa3IMuHble METOAbl IpPHU IOHCKE U OoTOope
uHbOopMalni, HEOOXOAUMOM /1JIs1 BBITIOJIHEHUS YUeOHBIX 3a7a4 ONpeAeaéHHOTO TUIIA;

npruoOpeTaTh ONBIT MCIOIB30BAaHUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U
PA3JINIHBIX ITOUCKOBBIX CUCTCM;,

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAJIBHYIO (hOpMY TpencTaBieHuss HHGOPMAIU (CXEMBI,
rpaduKu, TarpaMMbl, TAOJUIIBI, PUCYHKH U IPYTHC);

UCIIONIb30BAaTh HAyYHBIA S3BIK B KaueCTBE CpEACTBA TNpuU paboTe C XUMHUYECKOM
uHpOpMaluell: MPUMEHATh MEXIpeaAMeTHbIe ((U3NYecKue M MaTeMaTHUeCKHE) 3HAKU H
CHUMBOJIBI, (hOpMYyITBI, a00OpeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BhIBaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATISIIHOCTH.

OBi1aeHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMHM 1€ CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJAaE€MOM TEMbI B XOJI€ JUAJIOTa W/WIH TUCKYCCHH,
BbICKa3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEMAJIOKEHUS OTHOCUTEIBHO BBIMTOJHEHUS
MPEI0KEHHOM 3a/1auu;

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 88.28 ot 21.06.2024. VcnonHutens: Manuvos U.P. 0 AIEKTPOHHbINA
CrpaHunua 10 n3 21. CTpanuua cosaaHa: 21.06.2024 14:48 =¥ TATAPCTAH



BBICTYIIATh C HpE3CHTAIel pe3yJbTaToOB IO3HABATEIFHON AEATENBHOCTH, MOIYYCHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBINOJHEHHUM XUMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOM paboThl TO HCCIIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro TMpoeKTa W (HOPMyYJIMpPOBATh BBIBOJABI 1O pe3yJabTaTaM IPOBEAEHHBIX
MCCIIEJOBAaHUN IyTEM COTIIACOBAHUS MO3UINI B X0/1€ 00CYKACHUS 1 0OMEHa MHCHUSAMU.

OBiiajieHNe YHHBEPCAIbHBIMH PerysiTUBHBIMU 1€ CTBUAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO IO3HABATENbHYIO AEATEIbHOCTb,
ormpezensis e€ menu M 3aJadd, KOHTPOJIMPOBATh M M0 Mepe HEO0OXOIMMOCTH KOPPEKTHPOBAThH
npeaIaraeMblii aTOPUTM JEHCTBUH HPHU BBIMOJHEHUH y4eOHBIX M MCCIIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CITOCOO MX pEIIeHHs ¢ YUETOM IMOJIyYE€HUS] HOBBIX 3HAHHH O
BEIIIECTBAX U XUMHUUECKUX PEAKIIMAX;

OCYIIECTBJIAITh CAaMOKOHTPOJIb CBOEH JIESATEIBHOCTH HAa OCHOBE caMOaHalM3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KVIACC

[IpenMeTHBIe pe3ysbTaThl OCBOEHHUS Kypca «OpraHudeckast XUMUs» OTPaKaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUI O XHUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
Hay4YHO! KapTHHbI MHUpa, POJIM XHMHUHU B TO3HAHUM SBJICHUH INPHUPOIbL, B (HPOPMUPOBAHUU
MBILIUIEHUSI U KYJNbTYpbl JINYHOCTH, €€ (PYHKIMOHAIbHOM I'PaMOTHOCTH, HEOOXOOUMOM [UIs
pelIeHUs] TMPAaKTHUYECKUX 3aJad W SKOJIOTMYeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CpELE;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUN, KOTOpas BKJIKOYACT: OCHOBOIIOJArarolIue
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J104Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
JIEKTPOOTPULIATEIBHOCTh, XHUMHUYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas W
COKpaliéHHasl), MOJb, MOJSpHAs Macca, MOJIAPHBIA 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKUIMOHANBHAS TPYNNaA, pajuKajl, H30MEpHUs, W30Mephbl, TOMOJOTHYECKUH psll, TOMOJIOTH,
YIJIEBOLOPOABI, KMCIOPOA U a30TCOAEPIKALINE COCIUHEHUsI, MOHOMED, NOJIUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSIMHEHUS ); TEOPUU U 3aKOHBI (TEOpHs CTPOSHHSI OPraHMYECKUX
BeuiectB A. M. DbytiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWMM; MHUPOBO33PDCHUYECKUE 3HAHMs, JIeXKAIUWEe B OCHOBE IIOHMMAaHUs
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJIECHUH, (PAaKTOJOTMUECKUE CBEICHUS O CBOMCTBaX,
COCTaBe, MOJYYECHUN U 0€30IMaCHOM UCIOIb30BAHNYU BaKHEHIINX OPraHNYECKUX BEIECTB B OBITY
U IIPAKTUYECKOH JEATEIBbHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIC NMPU3HAKHU MMOHIATUH, YCTaHABINBAThH
MX B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIUE MIOHATHUS IIPH OIIMCAaHUM COCTaBa, CTPOCHUS U
MPEBPAILCHU N OPraHUYECKUX COCTUHEHUM;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJB30BaTh XUMHUYECKYIO CHUMBOJHKY JUJIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (OpMYIT OPraHNYECKUX BEIECTB
Y YPAaBHEHUN XMMHUYECKUX PEAKIMW, U3TOTABIMBATH MOJICIH MOJEKYJ OPTaHUYECKMX BEILECTB
JUTS. AJUTFOCTPALlUU MX XMMHYECKOTO M IPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPHUHAMIC)KHOCTh U3yYEHHBIX OPraHMYECKHX
BEIIECTB IO HUX COCTaBY M CTPOCHHIO K OMNpPEAEIEHHOMY KiIacCy/Tpylne CoeIuHeHUN
(YriaeBoAopoAbl, KHUCIOPOJ UM a30TCOJAEpXkAIIUE  COCAUHEHMs, BBICOKOMOJIEKYISPHBIE
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COCIMHEHMS), N1aBaTh MM Ha3BaHWs Mo cuctemMatudeckod HomeHkinatype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIWICH,
alleTUIICH, STWICHIVIUKOb, TIUIEPHUH, (EeHON, (OpMalbACTHA, aleTaabIeTH, MypaBbUHAs
KHUCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KHUCIJIOTa, CTEApUHOBAsl KHUCIIOTa, TIIOK03a, (pYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIIH);

c(OpPMUPOBAHHOCTh YMCHHSI OMPEACNATh BHUJbI XHUMHYECKON CBS3M B OPraHUYECKUX
COeIMHEHUSX (OJUHAPHBIC U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH IOJOKEHUS TEOPUU CTPOCHHUS OPraHuYecKHX
BemecTB A. M. bytiepoBa miis 0oOBSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 32aKOH COXPAHEHUSI MACChI BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UINYECKUE W
XUMHUYECKHE CBOWCTBA TUIMMYHBIX MPEICTABUTENEH Pa3IUYHbBIX KIAaCCOB OPraHUYECKUX BEIIECTB
(Meran, 2TaH, STWICH, NPOMWJICH, areTwieH, Oyramauen-1,3, metwiOyraauen-1,3, OeHzoul,
METaHOJ, dTaHOJ, YTHJICHTJIUKOJb, TJIMIEPHH, (EHON, aleTalbIerHI, MypaBbUHAs U yKCyCHas
KHUCIIOTHI, TJIOKO3a, Kpaxmall, I[eJUT003a, AMHHOYKCYCHas KHCIIOTa), WJUTFOCTPUPOBATH
TeHETUYECKYIO CBS3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XHUMHMUYECKHUX pPEaKLHi ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh MCTOYHUKH YTIEBOIOPOIHOTO CHIPhS
(He(Th, TMPUPOAHBIA Ta3, Yroyib), CHOCOOBI MX MepepabOoTKM M MPAKTUYECKOE MPUMEHEHHE
MIPOJIYKTOB TIepepabOTKH;

c(OpMHUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIUUCICHUS [0 XHMHYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJMMYECTBA MCXOMHOTO BEIIECTBA WM MPOAYKTAa PEAKIMU IO HU3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIUH);

c(hOopMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHMS, HCMIOJB3YEMbIX B XHMHUHU TMPH HM3YYEHUU BEHIECTB M XHUMUYECKUX SBICHUN
(HaOnrofieHne, W3MEpEHUe, OSKCIEPUMEHT, MOJCIMPOBAHKE), WCIOJIb30BaTh CUCTEMHBIE
XUMHUYECKHUE 3HAHUS JIJISl IPUHATHUS PEIICHUH B KOHKPETHBIX )KHU3HEHHBIX CUTYAIIMsIX, CBI3aHHBIX
C BEIIeCTBAMHU U UX MIPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHHUH COONIOAATh MPaBWIA MOJIL30BAHUS XUMUYECKON TOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHIa OOPAICHUS C BEIIECTBAMHU B COOTBETCTBUH C
WHCTPYKIIUSMU IO BBITTOTHEHUIO JTA00PAaTOPHBIX XUMHUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATH W BBINOJHATh XUMHUYECKUH HKCIEPUMEHT
(mpeBpallleHus] OPraHUYEeCKUX BEILECTB MPH HAarpeBaHUM, MOJyYEHUE ATHIIEHA U U3yUYCHHE €ro
CBOWMCTB, KAaueCTBEHHBIC pEAKIIMH OPraHUYEeCKHX BEIIECTB, JCHATypalus OCIKOB TIpU
HarpeBaHUU, IIBETHBIC PEAKIIUU OEIKOB) B COOTBETCTBUU C MPAaBUIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpallleHuu ¢ BElleCTBaMHU U JIaOOpaTOPHBIM 00OpYyIOBaHUEM, MPEICTABIATh PE3YIbTaThI
XUMHUYECKOTO S3KCIepuMeHTa B (opMe 3alucu YpaBHEHHH COOTBETCTBYIOLIUX pEakUuil Hu
(dbopMyITUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAITM3UPOBATH XUMHUYECKYIO WH(MOPMAIHIO,
MOJIy9aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpeACTBa MaccoBOM uHbopmarnuu, MHTEpHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUiia JKOJOTHYECKH IIEJIeCO00pa3HOTO
MOBEJICHUS B OBITY W TPYAOBOM NEATEIHHOCTH B IEISIX COXPAHEHHSI CBOETO 3/I0POBbS U
OKpY>Karollle NpUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JAEHCTBHUS HA YKMBBIE OPraHU3MBbI
onpeAeNnéHHBIX OpPraHMYeCKUX BEIECTB, MOHMMas cMbica mokazatens [IJIK, moscusaTe Ha
npuMepax crocoObl YMEHbUICHHUS U MPEIOTBPALICHUS UX BPEJHOTO BO3JEHCTBUS HAa OpraHU3M
YEIIOBEKA;
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JUIST OOYYaOIIUXCS ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSMHU 37I0POBBS: YMEHHUE NMPUMCHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHMSI BEIIECTB M XUMUYECKUX SIBIICHUM;

JUISE  CIIETIBIX ¥ CA0OBUASIIMX OOydYalomuXCs: YMEHHE WCIOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins s 3anucu xumudeckux Gopmyi.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOeHHs Kypca «OOmass W HeopraHuyeckas XUMUS»
OTPAXKaKoT:

c(OpPMUPOBAHHOCTh TPEJACTABICHUN: O XUMHYECKOW COCTABIISIFOIICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUU SIBICHHUNA TPHUPOIBI, B (HOPMUPOBAHUU
MBILUICHUS W KYJIBTYPhl JMYHOCTH, €€ (YHKIMOHAIBHOM T'PAMOTHOCTH, HEOOXOAMMOW st
pelIeHrs MPaKTUYEeCKHX 3aJad M DSKOJOTMYeCKM OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
310pPOBBIO U IPUPOJIHOM CpENE;

BIIQJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIMOJIArarolIue
MOHATHUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- AJIEKTPOHHBIC OpOUTATIN aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTEIEHb
OKHCIICHUsI, XHUMHYECKas CBA3b (KOBAJICHTHAs, WOHHAs, MeETaJuIMuecKas, BOJOPOIHAs),
KpUCTAJUIMUECKasi  peléTka, THUIBI XHMHUYECKHX  pEaklMi, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHUYECKAs JUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOM  peakIMh, XUMHYEeCKOe pPaBHOBECHE); TEOpHUM U  3aKOHBI  (Teopus
NIEKTPOJUTUYECKON Jaucconuanuu, nepuogudeckuid 3akoH JI. M. Menneneesa, 3akoH
COXpPAHEHHUS MAacChl BEIECTB, 3aKOH COXPAaHEHHUS U NPEBPAILLICHUS SHEPTrUU MPU XUMHUECKHUX
peakuusax), 3aKOHOMEPHOCTH, CUMBOJMYECKUI S3bIK XUMHUH, MHPOBO33PEHUECKHUE 3HAHMUS,
JeXalyue B OCHOBE ITOHMMAaHWsA IPUYMHHOCTH U CHCTEMHOCTH XHMHWYECKUX SBJICHHH,
(dakToNOrMuecKrue CBEJCHUSI O CBOMCTBAX, COCTaBe, MOJYUYEHUH U OE30MacHOM HCIOJIB30BAHUU
BXHEHUIIINX HEOPTaHUIECKUX BEUIECTB B OBITY M MPAKTUYECKON JIEATEIBHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIC PU3HAKU MMOHATUH, YCTaHABIMBAThH
UX B3aMMOCBS3b, HUCIIOJIb30BATH COOTBETCTBYIOIIME MOHATUS MPU OMHMCAHUM HEOPraHWUYECKHX
BEILECTB U UX IIPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOIIMKY JIJISI COCTABIICHUS
dbopMyn BemIeCTB W ypaBHEHUN XHUMHUYECKUX PEaKIU, CHUCTEMaTHYECKyl0 HOMEHKIATYpPY
(IUPAC) u TpuBHManbHBIC Ha3BaHHWS OTACIBHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbIi Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi M3BECTh, HErami€Has H3BECTb, MUTHbEBAasi COJA, MUPUT U
Apyrue);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAEATh BaJIEHTHOCTh U CTETIEHb OKUCICHHUS XUMUYECKIX
3JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOrO COCTaBa, BUJl XUMHUECKOM CBS3U (KOBaJICHTHAsI, HOHHAS,
MeTaJUInuecKasi, BOAOPOAHAs) B COCAUHEHUSX, TUI KPUCTAUIMUYECKOU PEIIETKH KOHKPETHOTO
BEILIECTBA (aTOMHAasi, MOJEKYJIspHas, MOHHAs, METa/UIMYecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCUHEHUN;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHUYECKUX BEIIECTB
M0 WX COCTaBY K ONpeAeNEHHOMY KIIACCy/TPYIIe COeAUHEHUH (TIPOCThIC BEIIECTBA — METAJUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEPHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMHM paCKpbIBaTh CMBICH mepuoaumdeckoro 3akoHa J[. M.
MenneneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATH3UPYIOLIYIO, OOBSCHUTENbHYIO U
IPOTHOCTUYECKYIO (DYHKIIUY;
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COPMHPOBAHHOCTh YMEHHMH  XapaKTE€pU30BaThb  IEKTPOHHOE CTPOEHHE AaTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucTeMbl XMMUUECKUX 371eMeHTOoB [[. U.
MenneneeBa, HCIONB3Yysl MOHATUS «S-, P-, d-DIEKTPOHHBIE OPOUTAIN», «IHEPreTUYECKHE
YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEIMHEHMH MO nepuoaaM U rpynnam [lepuoauyeckoil cucTeMbl XUMUYECKHX AeMeHToB [l. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMHA XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOWCTBAa HEOPraHMYECKUX BEILIECTB pa3IMYHbIX KJIACCOB, MOJTBEPXkAaTh CYIIECTBOBAHHE
TFEeHETUYECKOM CBSI3M MEXJy HEOPraHWYeCKMMH BELIECTBAMH C IIOMOILBIO YPaBHEHUIl
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLUii;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE PEAKLUU IO Pa3IUYHBIM
npu3HakaM (YHCIIy W COCTaBYy pEarupyroniux BEHIECTB, TEIIoBOoMY AJ(hdeKxTy peakuuu,
U3MEHEHUIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 00PATUMOCTH PEaKIUK, yJaCTHUIO KaTalnu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPaBHEHUS PEAKIMU pa3IHMYHBIX THIIOB, ITOJIHBIC
U COKpaIIEHHBIC YPaBHEHUS PEaKIMid MOHHOTO OOMEHA, YUMTHIBAsl YCJIOBUS, MPH KOTOPHIX ITH
peaxkiuu UAyT 10 KOHIA;

Cc(OPMHPOBAHHOCTh YMEHUIl MPOBOAUTH PEAKUUH, MOJITBEPXKAAIOUINE KadyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEUIECTB, pAClO3HABaThb OMNBITHBIM IIYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PaCTBOpax HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH PACKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKIuii OCPeICTBOM COCTABJIEHUS JEKTPOHHOI0 OajlaHca 3THX PeaKLuii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH peakiuu OT
pa3uyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO pPaBHOBECHS B 3aBHUCUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun JlelllaTense);,

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XMMUYECKHE IPOLECCHI, JIeXKAllue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHCIOTHI, aMMHaKa, a Takke COPMHPOBAHHOCTh
npezicTaBieHuit 00 OOMIMX HAayYHBIX HPUHIMIAX M SKOJIOTHYECKUX MPOoOIeMax XUMHYECKOTO
IPOM3BOJICTBA;

Cc(OPMHPOBAHHOCTh YMEHHUIl MPOBOAWUTH BBIUMCICHHUS C MCIOJIB30BAaHUEM IOHSTUSA
«MaccoBasi JIOJIsl BEIIECTBA B PAcTBOpE», OOBEMHBIX OTHOLICHWH Ta30B IMPH XUMHUYECKUX
peaxIusX, Macchl BEUIECTBAa MM 00BEMA Ta30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEaKIUU BEIIECTB, TEIJIOBOro 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MACChI BEIIECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPTHUH;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATH MpaBHia MOJIb30BAHUS XUMHUYECKOW MOCYA0H U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHIa OOPAICHHUS C BEIIECTBAMHU B COOTBETCTBUH C
UHCTPYKLUSMHU 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHMM IUIAHUPOBAaTh U BBIIOJIHATh XMMHUYECKMHA HKCIEPUMEHT
(pa3nokeHue TeEpoKCcHIa BOJOPOAAa B MPHCYTCTBUM KaTalM3aTopa, ONpEAETICHHUE Cpeibl
PacTBOPOB BEIIECTB C MOMOLIbI0 YHUBEPCATILHOTO MHINKATOpA, BIMSIHUAE PA3IMYHBIX (DAaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLMH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHbIE PEaKLUU Ha
cynbdar-, kKapOOHAT- U XJOPHUJ-aHUOHBI, HA KATUOH aMMOHMSI, PELIEHUE SKCIEPUMEHTAIbHBIX
3amady no temMaMm «Mertamib» U «HemeTtamisl») B COOTBETCTBUM C IIpaBWJIaMU TEXHUKH
0€30M1aCHOCTH MPH OOpAIIEHUH C BEIECTBAMH U JIAOOPaTOPHBIM 000pyI0OBaHUEM, IIPEACTABIATh
pe3yabTaThl XUMHUYECKOTO JKCIEpUMEHTa B (popMe 3alucu ypaBHEHUH COOTBETCTBYIOLIUX
peaxiuii 1 GopMyIHpOBaTh BBIBOJIbI HA OCHOBE ATHX PE3yJbTaTOB,;
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c(OpMUPOBAHHOCTh YMEHHH KpPUTHYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(MOpMAIHUIO,
MOJIy4YaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOM KOMMYyHUKaluu, HHTepHer u
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHHUU COOJIOMATh TMpaBUiia JKOJOTHYECKH IEJIeCO00pa3HOTO
MOBE/ICHNS B OBITY M TPYAOBOM [EATEIBHOCTH B LEISIX COXPAHEHHsI CBOEr0 3/I0pOBb U
OKpY>Karollle NpUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JAEHCTBHUS HA YKMBBIE OPraHU3MBI
onpeAenEéHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHaATe Ha mpumepax crocoObl
YMEHBUIEHUS U MPEAOTBPALIEHUS UX BPEIHOTO BO3ACHCTBUS Ha OPraHU3M YEJI0BEKA;

JUIsi OOYYaloIIMXCsl ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHMSI BEIIECTB M XUMUYECKUX SIBIICHUM;

JUISE  CIIETIBIX M CA0OBUASIIMX OOydYaloIUXCs: YMEHHE WCIOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins s 3anucu xumudeckux Gopmyi.
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TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Kogun4yecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U TeM JyeKTpoHHBbIE (LM poBbIE)
Konrposabnbie IlpakTuueckne
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsI padoThI
Pasznen 1.Teopernyeckue 0OCHOBBI OPraHMYeCKO XMMHUM
IIpenmMeT oprannyeckoi XuMuu. Teopus
1.1 C g oi 0p aHI4JeC coe e PA 3 bubmorexa
. TPOEHHST OPraHUUECKUX WHEHNUN A.
p p A IIOK https://myschool.edu.ru/
M. bytneposa
Hroro no pazgeny 3
Pa3nen 2.YriaeBompopoabt
21 n ) Bubnmoreka
. eJIeILHBICYTIIEBOJOPO Bl — aJIKaHbI
pe v AOPOA LHOK https://myschool.edu.ru/
HenpenenbHbie yriieBOAOPOIbI: aTKEHBI, Bbubanoreka
2.2 6 1
aJIKaJUE€HBbI, aTKUHBI IIOK https://myschool.edu.ru/
23 A ) Bubnmoreka
. OMaTHYECKHUEYTIEBOI0PO b
P e HOPOA LHOK https://myschool.edu.ru/
[IpupoaHbie ICTOYHUKH YTJIEBOAOPOIOB U bubnuorexa
24 3 1
uX nepepadoTka LIOK https://myschool.edu.ru/
Wroronopazneny 13
Pasznea 3.Kucnopoaconep:kamnue opranndyeckue coeJuHeHUst
Bubnmoreka
3.1 Couptsl. @enon 3
P IIOK https://myschool.edu.ru/
39 Anpaeruapl. KapOOHOBBIE KUCTOTHI. 7 1 Bubnmoreka
' CrnoxHbie 3)UpsbI [IOK https://myschool.edu.ru/
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[NPOTPAMME

33 VIIeBo 3 bubnuorexa
. TJICBOABI
A IIOK https://myschool.edu.ru/
Nroronopazneny 13
Pa3nen 4.A30TcoaepkammeopraHnyecKuecoeTuHeHn s
bubnuorexa
4.1 A A .b 3
MUHDL AMIHOKHCIOTRL. HEIH IHOK https://myschool.edu.ru/
Uroronopazneny 3
Pa3znea S.BbicokomolieKyJISIPHbIeCOETUH EHUS
bubnuorexa
A II .K .B 2
> FIACTMACERL. RAYRYIH. BOJOKHa LIOK https://myschool.edu.ru/
Uroro no pazgeny 2
OBILEE KOJIMYECTBO YACOB I10 14 Brbmiorexa

IIOK https://myschool.edu.ru/

[lokymeHT co3aaH B anekTpoHHon chopme. Ne 88.28 ot 21.06.2024. VicnonHutens: Nanumos U.P.
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11 KITIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne  HaumeHoBaHue
(undgposBbie)
n/ | pasieioB U TeM Bce = Kourpoasn IIpakruuec
oOpa3oBaTe/ibHbIE
1 NporpaMMel ro ble pa0oTbl = KHe padoThl
pecypchbl
Paszgen 1.TeopeTnyeckneoCHOBLIXMMHUY
CrtpoeHue aTOMOB.
Ilepuonnueckuii
3aKOH U
- bubnunoreka
epuoanvecKas
1.1 P 3 IHOK https://myschool.e
cucreMa
du.ru/
XUMHUYECKHUX
anemenToB . U.
Menneneena
Ctpoenue
. pec . bubmmoreka
B TBa.
1.2 . 4 IOK https://myschool.e
MHoroo6pa3uesern
du.ru/
€CTB
< bubnunoreka
MMHYECKUEPEaKI
1.3 p 6 1 1 LIOK https://myschool.e
17071
du.ru/
Nroronopazneny 13
Pa3nen 2.Heoprannyeckasixumusi
bubmmoreka
2.1 Mertamibl 6 1 IIOK https://myschool.e
du.ru/
bubmmoreka
2.2 HemeTammsr 9 1 1 IIOK https://myschool.e
du.ru/
CBs3b
HEOPTaHWYECKUX U
23 P 2
OpPTaHUYECKUX
BEIIIECTB
Hroro no paspeny 17
Pa3zgen 3.XuMus ¥ :XKU3HbL
bubnunoreka
3.1 XuMUs U 5KU3Hb 4 LOK https://myschool.e
du.ru/
Uroro no pazgeny 4
OBUIEE 34 2 3
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KOJIMYECTBO YACOB
I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIbBHOI'O
IMPOLHECCA
OBA3ATEJ/IBHBIE YYHEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

» Xumusi, 10 xkimacc/ I'abpuensa O.C., OGIIECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODA»; AxnimonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

* Xumus, 11 xknacc/ T'abpuensia O.C., O01ecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkunonepHoe obmectBo «M3natensctBo «IIpocBerienue
METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA

O.C.I'abpuensH, I'.I".JIpicoBa «Xumust Meroauueckoe ocodue — 6a30BbIil ypoBEeHbY - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensin, U.I'.OctpoymoB, «O01mas XuMus B TeCTax, 3a/1a4ax, yrnpaxHeHusx. 11
kimace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.VmakoBa «Xumus 11 knacc: KoHTposbHbIE 1
MIPOBEPOYHBIE PaOOTHI K yueOHUKY». — M.: [Ipoda, 2021 .

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HacTonbHast KHura s
yuurens». Yacts 1 — M.: lpoda, 2019 rox.

5. 0.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HactonapHas kHUTA 1S
yuurens». Yacts 2 — M.: lpoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3anauu o XMMHUU U CIIOCOOBI UX
pemenus» - M.: «/Ipoday, 2021ro.

7. B.I'. leancoBa «Xumus 11 xnacc noypounsie miansl no yueOHuky O.C.I'abpuensna,
I'.I".JIeicoBoit» - Bonrorpaa» Yuurens 2018roz.

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

http://www.chemnet.ru ['azera «Xumust» u callT 1y yuutens «5 uay Ha ypoK XUMHH»
http://him.1september.ru Equnas komnexius L{OP: [IpenmetHast KoJmeKmus «XuMHs»
http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-Hay4HBIE SKCTIEPUMEHTHI:
xumus. Komneknus Poccuiickoro o0mieo0pa3oBarensHOro moprasia
http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6epoBoit

http://wwwalhimik.ru Bcepoccuiickas onummnuaa mKoJIbHUKOB IO XUMUH
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Jlnct cornacosanus Kk gokymeHTy Ne 88.28 ot 21.06.2024
WHnunaTop cornacoBanus: Manuvos W.P. OQupekTop
CornacoBaHune nHnyumnposaHo: 21.06.2024 14:48

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 fanumos U.P. A

21.06.2024 - 14:48
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