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COJEPKAHUE OBbYYEHUA
10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YECHUU
HOBBIX BEIIECTB U MaTepUajoB. Teopus CTpOeHUs opraHMueckux coequHenuii A. M. byrneposa,
e€ OocCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienne o  kimaccuukaumum — opraHuueckux — BemiecTB.  HomeHnknarypa
OpraHMYECKUX COEJMHEHUN (cUcTeMaTruyeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
o0pa3laMu OpraHMYeCKUX BEIIEeCTB U MaTepHajaMM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpraHMYECKHUX BEILECTB, HAONIOJEHHE M ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB 10
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPH HarpeBaHUH (IU1aBjIeHue, OOyIIIMBaHUE U FTOPEHUE).

Yraesonopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTABUTENIN aJKaHOB: (U3MYECKUE W XMMHMUYECKHE CBOICTBa (peakuuMy 3aMelIeHUs U
TOPEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHUYECKUE CBOMCTBa (peakluu TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEPHU3aLllN ), TOIYy4€HUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusanun). IloaydeHre cuHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUYECKMH psii. AUeTuiaeH —
NPOCTEHIINIA MPEICTABUTENbh AIKHHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XUMHUYECKUE CBOMCTBA
(peakiuy ruIpupOBaHus, raIOTeHUPOBAHUS, TUAPATALMHU, TOPEHNUS ), [TOJyYeHHE U IPUMEHEHHUE.

Apenbsl. benson: cocrtaB, crpoeHHe, (U3NYECKUE M XUMHUYECKHE CBOWCTBA (peakiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpPO8arUs U HUMpO8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAITUMU K Pa3IMYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YTaeBOAOpoAoB. [IpupoHbIil ra3 U MonmyTHbIE HEPTSIHBIC Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYeCKHit), muponu3. [IpoaykTsl nepepaboTku He(TH, UX MPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 NPOIyKThl €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBpAILEHUIN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KaydykoB U pe3uHbl, koyuiekuun «HedTe» n «Yromab», MosenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJAHBIX, NPOBEJECHHE MNPAKTHYECKOW pPabOOTHI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HUE €r0 CBOMCTB.

Pacuérnble 3agadu.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYecTBa
UCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpoeHue, (GU3NYECKue u
XUMHUYECKHE CBOMCTBA (pEaKkIMU C aKTUBHBIMU METAJUIaMH, TaJOr€HOBOJOPOJAaMHU, TOPEHHUE),
npuMeHeHre. BogopoHeie cBsi3u Mexay MoJIeKyJaMHu cupToB. JlelicTBUe MeTaHoJa U 3TaHoJIa
Ha OpPraHu3M YEJIOBEKa.




MHoroaromMHble CHUPTHI. ODTWICHIJIMKOIb W TJIMLEPHH: CTPOCHME, (U3HUECKUe U
XUMHUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBMEe Ha opraHu3Mm uesioBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJISL.

@DeHo: CTpOeHHE MOJEKYJbl, (QU3nYecKue M XHUMHUYECKUe CBoiicTBa. TOKCHYHOCTH
¢denona. [lpumenenue Qenona.

Anpaerunipl U kemowusl. DopManbaeruj, aneTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMHYECKHE CBOWCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE PEAKIIMH),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOThL.. MypaBbHHASA M YKCyCHAst KUCIOTHI:
cTpoeHue, pu3ndecKre 1 XUMUYeCKUe CBOMCTBA (CBOICTBa, 001IMe AJIs KJlacca KUCIIOT, PeaKIus
TepudUKaNMK), TOoNydyeHHe U npuMeHeHue. CTeapuHOBas M OJEMHOBAas KHUCIOTHI Kak
MPEJICTABUTENIN BBICHINX KapOOHOBBIX KHCIOT. Mblia Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEHCTBHE.

CrnosxHble 3Gupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPONIN3 CIOKHBIX (PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYrneBoabl: cocTas, KiaccupuKalus yrieBo10B (MOHO-, TU- U Moiucaxapuisl). [ mroko3a —
INPOCTEHIINKA MOHOCAaXapua: OCOOCHHOCTH CTPOCHHSI MOJIEKYJbI, (PM3UYECKHE U XUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom Mmeau(ll), okucieHne amMMHadyHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIEHHE, OpOXKEHHME TJIIOKO3bl), HAXOXAECHUE B IPUPOJIE,
npuUMeHeHue, buonorunueckas poib. DotocunTes. PpyKTo3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmasina U LEUTI0I03bL.
Ou3nyecKkue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOIu3, KaYeCTBEHHAs PEaKIusi C HOAO0M).

OKCHepUMEHTAJIbHBIE METOJbl W3Y4YEHMs] BEIIECTB M MX IPEBpALICHUM: IPOBEIECHUE,
HAOMIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCiIeHHe 3TaHona okcuaom wmenu(ll)), mMHOroaroMHbIX
CIUpTOB (B3amMojelicTBHe TiunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (OKHCIICHHE
aMMHUAYHBIM pacTBopoM okcuma cepeOpa(l) u rtumpoxcumom wmemu(ll), B3ammopeiicTBue
KpaxMasia C HOJOM), HpPOBEAEHUE TMPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3agadu.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA MJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozeprkaliie OpraHn4eckie COeINHEHNS.

AMUHOKHCIOTBI Kak amQoOTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA aMHUHOKMUCIOT (Ha MpUMepe TIJMIMHA). buojoruueckoe 3HaueHHe
amuHOKuCIOT. [lentumsl.

benkn xak NpUpOAHBIE BBICOKOMOJEKYJSpHBIE coequHeHus. [lepBuuHas, BTOpuYHAs U
TpeTU4YHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBAa OENIKOB: TUAPONIN3, JIEHATypalus,
Ka4eCTBEHHbIE PEaKIIUi Ha OEJIKH.

OKCrepuMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MpEeBpaLIeHUI: HaOIoeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalnus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OeIKOB.

BbicokomoieKyIsIpHBbIEC COCIUHEHUS

OcHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALUH, CPEOHSAS MOJIEKyJspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUI — MOJMMEpHU3aIIs U MOJMKOHICHCAIINS.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: O3HAKOMIIEHHE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.



MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXIpeIMETHBIX CBsI3€M NPU M3Y4YE€HHMH opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHSITUM, SBJISIOLIUXCA CUCTEMHBIMU JJIs1 OTJIENBbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1e ecTecTBEHHO-HAy4YHbIC IMOHATHS: SIBICHHE, HAy4yHbI (akT, TUIoTe3a, 3aKoH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
JKCIIEPUMEHT, MOJICIUPOBAHUE.

®du3uka: Marepus, SHEPIUsl, Macca, aToM, dJIEKTPOH, MOJIEKYJla, SHEPreTUYECKUN YPOBEHbD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUECKUe BETUUUHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BeleCTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepasibl, FOPHbIE IOPO/IbI, MOJIE3HBIE HCKOMAEMBIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIEeBbIE MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKaPCTBEHHBIE M KOCMETHUYECKHE MTPENapaThl, MATEPUAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBLIAS U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHUH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUuecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- anemMenTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaX 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuii 3akoH u Ilepmommueckas cucrema XUMHUYECKHUX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b mnepuoanyeckoro 3akoHa M [lepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBpEMEHHOI TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU IPOCTBIX U CI0KHBIX BEIIECTB
[0 TPpyNIaM U neprojam. 3HaueHHe NePUOANYECKOT0 3aKOHA B Pa3BUTHU HAYKH.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuIBl XUMHUYECKON CBsI3U (KOBaJEHTHAas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTauinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3U (OOMEHHBIM M TOHOPHO-aKIENTOpHBbIN). BomopoaHas cBs3b. BaneHTHOCTB.
OneKTpooTpULaTeNbHOCTh. CTeneHb OKUcIeHNs. OHbI: KaTHOHBI M AHUOHBI.

BemiecTBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOCHMsI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTue o aucnepcHbIX cuctemMax. MICTUHHBIE M KOJUIOMAHbBIE pacTBOpBL. MaccoBasi 10Jst
BELIECTBA B PaCTBOPE.

Knaccudpukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHm4eckux
BEUIECTB. ['eHeTHYecKas CBA3b HEOPTaHWYECKMX BEIIECTB, NPUHAMIEKAIUX K Pa3IUIHBIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XMMHYECKHX peakiuil B HEOpPraHMYecKol u
OpraHMYeCcKON XMMUHU. 3aKOH COXpPAaHEHHS] MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpPALICHUS
DHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3IM4yHbIX (akTopoB. OOpaTUMble peaklUu.
Xumuueckoe paBHOBecHe. DakTOpbl, BIUSAIOIIME HA COCTOSHHUE XMMHUYECKOTO DPABHOBECHUS.
[Tpunnun Jle Hlatense.

OnexTponuTnueckas aucconuanus. CuipHbIe W ciadble 37eKTpoiauTsl. Cpena BOJIHBIX
pPacTBOPOB BELIECTB: KUCTIasl, HEHTpallbHas, IeJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.



OKCMEPUMEHTAIbHBIE METO/bl U3YYEHHUS BEIIECTB M WX MNPEBPALCHUN: JAEMOHCTpaIUs
tabmun «llepuonanueckas cucrema xumudeckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoJeNIed KPUCTAUIMUECKHX PEmETOK, HAOMI0JIeHHe ¢ ONHCaHWuE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3joKEeHHE NEPOKCHAa BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
omnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO HMHJMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMHYECKOU PEAKIIUN.

Pacuérnnie 3agaum.

Pacuétpl Mo ypaBHEHUSIM XUMUYECKUX PEAKLIUMI, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TTOHSATHUS «MAcCCOBasi J0JIsl BEILIECTBAY.

Heopranuveckasi xumust

Hemeramnbl. Ilonmoxkenune HemetamioB B Ilepuonnueckoi cUCTEME XUMHUYECKHUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTpOCHHUS aToMOB. (DU3HUYECKHE CBOHCTBA
HEMETAIUIOB. AJUTOTPOTHS HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepbl, hocdopa u yriaepoaa).

XUMHYECKHUE CBOKMCTBA BaKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIiiepoJia U KPEMHUS) U UX COCAMHEHHM (OKCHI0B, KUCIOPOACOAEPIKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Mertamnel. [lonoxenue metamioB B [lepuoandeckoi cucremMe XMMHUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢usznueckue cpoiictBa MeTauioB. CIIaBbI METa/UIOB. DJICKTPOXUMHYCCKUN PsJl HANPSIKESHUH
METaJIJIOB.

XHUMHYECKHE CBOWCTBA BAKHECHUINIMX METAUIOB (HATPWH, KaJWid, KajdbIllMd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHECHUMN.

O6mue criocoOb! moay4YeHus: MeTauioB. [IlpuMeHneHne MeTanioB B ObITY U TEXHHKE.

DOKCIEPUMEHTAIbHBIE METOJbl H3yYEHHUsS BEIIECTB M UX NPEBPAIICHUN: H3YYCHUE
KOJUIGKIIMM «MeTauibl M CIUIaBbl», 00pas3loB HEMETaUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/a4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAIIMOHHBIX ¥ JIAOOPATOPHBIX  OIBITOB
(B3auMoOJIeHiCTBME THUAPOKCHIA aTIOMUHHUS C PAcTBOPAMH KHCIOT U IIENOYel, KauyeCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3agadu.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 y4YaCTBYIOIIMX B PEaKIMH BEUIECTB, pacd€Thl Macchl (00bEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, ECITH OJTHO M3 BEIIECTB UMEET MPUMECH.

XuMHS 4 KM3Hb

Ponps xuMuu B oGecriedeHIN SKOJOTUYECKON, SHEPTETUUECKON U MUIEBON 0€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HayyHBIX METOAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKuuii.

[IpencraBnenuss 00 OOMMX HAyYHBIX NPUHIHUIAX [POMBIILIEHHOTO TMOJNYyYeHHUs
Ba)KHEHUIITNX BEIICCTB.

YenoBek B MHUpE BEUIECTB M MaTEPHAIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepHUabl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMHKa, MaTepuaiabl I DJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHE U MUHEPATIbHBIC yI0OpEHUS.

XuMHST W 3]I0POBBhE YEJIOBEKA: TMpPaBHJIa HWCIOJIB30BAHUS JICKAPCTBEHHBIX IPETNapaToB,
npaBuiia 6€30MacHOTO UCIOIh30BaHMS MPENapaToB OLITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanmu3zanus MeXNpeAMETHBIX CBSA3EH MPU M3ydeHUU OO0IIel U HEOPraHUYEeCKOW XMMHUU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK W MOHSTHH, SBISIOUUXCS CUCTEMHBIMH JJI1 OTAEJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.



OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS: Hay4YHbIH (aKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaM3,  CHUHTE3,  KiIacCH(UKaIMs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  JIKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®dusnka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
pPaZvo0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUl YPOBEHb, BEIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSTHUE BEIIECTBa, U3NUYECKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTD.

buonorust: knetka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, ITOJIE3HBIE HCKOIIAEMbIE, TOILINBO, PECYPCHI.

TexHosmorus: XUMUYECKast MPOMBILIIEHHOCTb, METaJLTyprus, MIPOU3BOJICTBO
CTPOUTENIBHBIX MaTepuaios, CEJIbCKOXO03SIICTBEHHOE IIPOU3BOICTBO, MUIIeBast
MPOMBINIICHHOCTh, (papMareBTU4eCKasi MPOMBIIUICHHOCTh, TPOU3BOJCTBO KOCMETHYECKHX
[pernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUAaiOB, 3JEKTPOHHAS MPOMBIIIJICHHOCTS,
HAaHOTEXHOJIOTUHU.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWH HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JJIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHWS K pe3ysbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
porpaMM CpeaHero oOmiero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
POrpaMM CPETHETO OOIIET0 00pa30BaHUs SBISETCS CUCTEMHO-IEATEIIBHOCTHBIN MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpeJHero ooumiero obpazoBaHus
BBIJIETIEHBI CIIEYIOIINE COCTABIISIOLIUE!

OCO3HaHHE O0YYarOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJIMYUe MOTUBALMU K 00yUEHUIO;

[[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHI JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYarOUIUXCsi PYKOBOJACTBOBATHCS B CBOCH JI€ATEIbHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMHU, TMPUCYUIUMHU LEJIOCTHOM CHUCTEME XUMHYECKOTO
oOpa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JIndHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMera «XHUMHUS» JAOCTUTAIOTCS B EIUHCTBE
y4eOHOM M BOCHHUTATECIIBHOW JIEITEIbBHOCTH B COOTBETCTBUUM C T'YMaHUCTUYECKUMH,
COLIMOKYJIBTYPHBIMH, JIyYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
IpaXTAaHCKOTO OOIIecTBa, MPUHATHIMA B OONIECTBE HOPMAMH W TIPAaBHJIAMHU IOBEICHUS,
CIOCOOCTBYIOLIUMH IpOLIecCaM CaMOIO3HAHUS, CAMOPa3BUTHA M HPAaBCTBEHHOT'O CTAHOBJIICHHS
JTUYIHOCTH O0YYArOIINXCS.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(hopMHUPOBAHHOCTH
OTBITa TIO3HABATEIBHON W TMPAKTHYECKON JEATEIHPHOCTH OOYYAIONIMXCS TI0 pean3aluu
MPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:xnaHCcKOro BOCIMTAHUA:

OCO3HaHUS O0YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY U MPaBOIOPSIIKY;

MPEACTABICHUS] O COIMAIBbHBIX HOpPMaxX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHWI B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnn yueOHbIX U MTO3HABATEIbHBIX 3a/1a4, BHITOJIHEHHH XUMUUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
MIPU aHAJIM3E PA3TUYHBIX BUIOB YICOHOU NEATETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAy4YHOMY HACJIEAHI0 OTEUYECTBEHHOM
XUMUH;

YBaXXEHUS K TIPOIECCY TBOPYECTBA B 00JIACTH TEOPUHM M TMPAKTHUYECKOTO MPUMEHECHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHUS HAyKU €CTh Pe3yibTaT UIMTEIbHBIX HaOII0ICHHUIHA,
KPOTOTJIMBBIX IKCIIEPUMEHTATHHBIX MTOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTHKOB;

WHTEpEca M I[I03HABATEJIbHBIX MOTHBOB B TMOJIYYEHHU U TOCIEAYIONIEM aHAJIM3€
nH(pOpMAIUK 0 MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, THUECKOTO TTOBEICHHSI;



CITIOCOOHOCTH OILICHMBATh CHUTYaIldW, CBS3aHHBIE C XHUMHYCCKUMHU SIBJICHUSMH, |
MPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHUPYSACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJICHUE U IIOCTYIIKM CBOMX TOBApHILEH C IMO3UIUA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHUMAaHHUS IICHHOCTEH 370pOBOTO W 0€30MMacHOro o0pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBbBIO;

coOoIeHnsT MpaBwil 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOM
J)KA3HU U B TPYJOBOM JAEATEIBHOCTH;

MOHUMAaHHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYALUAX, YTPOKAOIIMX 3J0POBbIO U JKU3HU JIFOJIEH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATENbCKOM JICSITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUJAX JNESATEIbHOCTH;

YCTaHOBKM Ha AaKTHUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3a7a4 COLHAIBHOMN
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYECHHUIO MPOQECCUil pa3audyHOro poja, B TOM YHCIIE Ha
OCHOBE NMPUMEHEHHUS ITPEAMETHBIX 3HAHUH 110 XUMUU;

YBAKEHUS K TPYAY, JIIOASM TpyAa U pe3yiabTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOM TpaeKTopuu oOpa3oBaHUS,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HECHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH 11€JIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHHS
JKH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMHH IS PEIICHUSI BOIPOCOB
PaLMOHATBHOTO MPUPOAOTIOIb30BAHUS;

AKTUBHOI'O HENPHUATHUS JEUCTBUM, NMPUHOCAIIMX BpEI OKPYKAlOLIEeW NPUPOAHOM Cperne,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HaJIM4YUsl PA3BUTOrO AKOJOTHYECKOTO MBIIUICHUS, JKOJOTMYECKOW KYJIbTYpbI, ONbITa
JEATENIbHOCTH  DKOJOTMYECKOM  HAIIPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATLHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOATH UACONOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTHKH;

MOHMMAHUSA CHENU(PUKA XUMUU KaK HayKd, OCO3HaHUs €€ ponu B (OPMHUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHUS, CO3JaHUH IIEIOCTHOTO MPEACTaBICHUS 00 OKpYKArOIIeM
MHpE KaK O €IMHCTBE NPHUPOJbI M YEIIOBEKA, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEU U
penIeHr TPOoOIeM COXPaHESHUS TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHH 7S COBPEMEHHOH IUBWIM3AIMHU: B €
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/IaHUM HOBOW 0a3bl MaTepualbHOM
KYJIBTYpBI, PEHICHUH TI00ATBHBIX MPO0JIeM YCTOHYMBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBOI,
OSHEPTreTUYECKOW, THUIIEBOM W JKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIINHBI,
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00ECTIeYeHUN YCIIOBHH YCIIEIIHOTO TPY/a U SKOJIOTHYECKH KOM(OPTHOM JKU3HU KaXKJOTO YICHA
00111eCTBA;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHHS CYIIHOCTH METOJIOB IO3HAHWS,
UCTIOJIb3YEMbBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJb30BATh MOJy4aeMbIe 3HAHUS JIJIS
aHaM3a U OOBSCHEHHS SIBIICHUI OKPYXKAIOIIETO0 MHUpa M MPOHCXOIAIINX B HEM W3MEHEHHIA,
yMEHHU JiejaTh 000CHOBaHHbIE 3aKIFOUCHHUS Ha OCHOBE HAayYHbBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C IIEJIbIO TOJYYEHUS IOCTOBEPHBIX BBHIBOJIOB,

CHOCOOHOCTH CaMOCTOSITEJILHO UCIIOJIh30BaTh XMMUYCCKHUE 3HAHUS JIJIST PEIICHHUS TPOOIeM
B PCAIBbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO U UCCIIC0BATEIILCKOM e TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJYYCHHIO HOBBIX 3HAHMHW 110 XHMHU B COOTBETCTBHH C JKH3HEHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3indHbiX chepax npodecCHOHATbHON
NeSITETTHHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3ysbTaThl OCBOCHUS YYEOHOro IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero o0miero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXmpeMeTHBIC) O0IICHAYYHbIC TIOHATHS, OTPAKAIOIIHE [[EJTOCTHOCTh HAYYHON KapTHHBI MUPa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPIus, SBJICHUE, MPOIECC, CHCTEMa, HAy4dHBIA (aKkT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIEIOBAaHKE, HAOIOICHIE, U3MEPEHHUE, IKCIICSPUMEHT U JIPYTHE);

yYHHUBEpCaJdbHble  ydeOHbIe  JedcTBHS  (TMO3HABaTedbHbIE,  KOMMYHHKATHBHBIC,
peryiasTHBHBIC), oOecneunBaronyie (HOpMUPOBaHHE (PYHKIMOHAIBHON TI'PAaMOTHOCTH U
COILMAIbHOM KOMIIETEHIMH 00YyJaroIInXcs;

CHOCOOHOCTh ~ OOY4YAIONIMXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIUILUIMHAPHBIC,
MHUPOBO33PEHUYCCKHE 3HAHHWS W YHHBEpCalbHbIC y4eOHBbIC JEHCTBHS B IIO3HABATEILHOW U
COLMAJIbHOM MPAKTHKE.

MerTanpeaMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCATbHBIMH YIEOHBIMHU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OgJiajieHNe YHUBEPCAJILHBIMH YYeOHBIMH MO3HABATEIbHBIMH JAEHCTBUSIMH:

1) 6a3oBble JIOrHYecKHe 1eCTBUSA:

CaMOCTOATENILHO (POPMYNIHPOBaTh M aKTYaIM3MpPOBAaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENeNATh e JACATEIbHOCTH, 3aj7aBas MapaMeTpbl U KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThI JACATEIBHOCTU C MIOCTABJICHHBIMH IEJISIMU;

UCIIOIB30BaTh MMPH OCBOCHHM 3HAHWU TMPUEMBI JIOTMYECKOTO MBIIIICHUS — BBIICIATH
XapakTepHbIC TMPHU3HAKK TIOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIBH30BATh
COOTBETCTBYIOIIUE MOHITHS 151 OOBSICHEHHSI OT/ICIbHBIX (haKTOB U SIBIICHHIA,

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(DUKAIIUU BEIIECCTB U XUMUYECKUX PEAKIIHIA;

yCTaHABJIMBAThH MPUUYUHHO-CIICACTBEHHBIE CBSI3U MEKIY M3y4aeMbIMH SBJICHHUSIMU;

CTPOWUTH JIOTUYECKHE pACCYXICHUS (MHAYKTHUBHbBIC, JCIyKTHBHBIC, II0 aHAJOTHH),
BBISIBIIATH 3aKOHOMEPHOCTH W MPOTHBOPEUUS B PacCMaTPUBAEMBIX SBICHHSIX, (HOPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,;

NPUMEHATH B TPOIECCe MO3HAHUS, UCIIONIb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIE)
MOJIEIH, PEOOPa30BBIBATH MOICIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHYeCKass (GOpMyina, ypaBHEHHE XHMHYECKOH peakiud — TpH PEHICHHH YIeOHBIX
MO3HABATENIBHBIX U TPAKTUYECKUX 3a/1ay, MPUMEHSITh HAa3BaHHBIC MOJICIBbHBIC MPEICTABICHUS
JUTSL BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB M3YYa€MBIX BEIICCTB U XUMUYECKUX PEaKIIHA.



2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUI;

dopMynupoBaTh LEIM U 3aJayd MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENILHO C(hOPMYyTUPOBAHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS TMITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXIEHUM;

BJIa/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHUS YUEHHUUECKHUX
9KCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O000OIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M IPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/JOB peIIeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO/I0B MIO3HAHMUSL.

3) padora ¢ nngopMmanmeii:

OPUEHTUPOBATbCSI B  pa3IM4YHBIX HCTOYHUKAX HMHPOpMaLUU (HAYYHO-TIOIYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh MH(OpPMAIMIO pPA3JIMYHBIX BUAOB U (OpPM MNpeacTaBieHUs, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HENPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJAbl NPH IOMCKE U O0TOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpPMY IpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHYECKOU
uHpOpMaLKel: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUYEeCKue W MaTeMaTW4YecKhe) 3HaKh |
CHUMBOJIBI, (popMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

OgJiaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMH:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJAa€MOW TEMBI B XOJ/I€ JUaJIOTa W/WUIN TUCKYCCHH,
BBICKa3bIBaTh HJI€H, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHOW NEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUM XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anu y4yeOHOro mnpoekTa U (OpMyJIHpOBaTh BBIBOJABI IO pe3yJlbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUM MyTEM COTTIaCOBAHMSI MO3UIMI B X01€ 00CYXKA€HUS 1 0OMEHa MHEHUSIMH.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JIEATEIbHOCTB,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATh
npe/ularaéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLIUSAX;

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEW JEATEJIbHOCTM Ha OCHOBE CaMoOaHalIu3a H
CaMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATbBI
10 KUIIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs OTpaXKaroT:

c(OPMHPOBAHHOCTh TPEJICTABIEHUI O XMMHUYECKOH COCTaBIAIONIEH eCTeCTBEHHO-
HAyYyHOW KapTHUHBI MHpa, POJM XMMHUHU B IO3HAHUHU SIBICHUN NPUPOIbI, B (POpMHpPOBAHUU
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MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHUsT TPAaKTUYECKUX 3aJad M HKOJOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaloINe
HNOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J104Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHILIATEIILHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH  00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHANBHAS TPYINIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHH P, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpIKAIMEe COCIUHEHUS, MOHOMED, MOJUMEpP, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPUSI CTPOEHUSI OPraHUYECKUX
BemecTB A.M. bByriepoBa, 3akOH COXpaHEHHsS MacChl BEILIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUU; MHPOBO33PEHUECKHE 3HAHUS, JIeXKalllue B OCHOBE I[OHHUMAaHUs
INPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOIrMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYEeCKUX BEIIECTB B OBITY
U NMPaKTHYECKON JeSTeIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIE IPU3HAKU MOHATUMN, YCTaHABIINBAThH
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME ITOHIATHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MIPEBPAILLICHUI OPTaHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAIEHHOH) (POPMYIT OPTaHUYECKUX BEIIECTB
U ypaBHEHUH XMMMUYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHHMS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBAaTh NPUHAAJIEKHOCTh U3YUEHHBIX OPraHMYECKUX
BEIIECTB 10 WX COCTaBYy M CTPOCHHIO K OIPENeIEHHOMY KIIACCY/TPYIIe COCAMHEHUIN
(YriaeBoJopozpbl, KHUCIOPOJ M a30TCOJAEpXKAlllde  COCIUHEHMs, BBICOKOMOJIEKYISpHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA 1o cucremarndeckoi Homenkiatype (IUPAC), a Taxxke
IPUBOANUTH TPUBHAJIbHBIE HA3BAaHUS OTIEJIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, HPOMMUJIEH,
alleTUJICH, STHJICHIJIHMKONb, TIHLEPHUH, (EeHOJN, (OpMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [IeJUTI0JI03a, TJIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNpEAETATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKHUX
BetiecTB A. M. byrnepoBa [uist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMH XapaKkTepu3oBaTb COCTaB, CTPOEHHE, (QU3NYECKHE U
XUMHUYECKHE CBOWCTBA TUITHYHBIX NIPEICTABUTENIECH PA3IMYHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(MeTan, »TaH, STWIEH, TPOMWIEH, aleTwieH, Oyraauen-1,3, merwnOyraauen-1,3, OenHsou,
METaHOJI, 3TaHOJI, STWJIECHIJINKOIb, TTUIEPUH, (EHOJ, aleTalbJerTul, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHasi KHCIIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHMUYECKHUX PEAaKLHUH ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTePHU30BaTh HCTOYHHMKH YTJIEBOJOPOJHOTO CHIPhS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CIOCOOBI MX MEpepabOTKH U MPaKTUUYECKOE NpPUMEHEHHE
IPOJYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIECHUS [0 XHMHUYECKUM YypaBHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM NMPOYKTOB PEaKun);

c(OpPMHPOBAHHOCTh YMEHHMI BJIQJIETh CUCTEMOI 3HaHUI 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUS, KCIONb3YEMbIX B XHWMHU MpPH M3YYEHUM BEIIECTB W XUMHYECKHX SBJICHUI
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(mabmroieHne, W3MEpEeHHe, OKCIEPUMEHT, MOJICIUPOBAHKE), HCIOIB30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAlLUSIX, CBA3aHHBIX
C BEIIECTBAMHU U MX MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBHiia MOJb30BAHUS XUMUYECKOW TOCYION U
1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMNOJHATE XUMHUYECKUN JKCHEPUMEHT
(mpeBpallieHus OPraHMYECKUX BEIECTB MPU HArpEeBaHUH, MOJYUCHHE ATHICHA U U3y4YEHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHUYECKUX BEIECTB, JeHaTypanus OeJIKOB Ipu
HArpeBaHUU, I[BETHBIC PEAKIIUU OEIKOB) B COOTBETCTBUU C MPABHJIAMU TEXHHUKH 0€30MAaCHOCTH
npu OoOpallleHUuu C BEIIEeCTBAMHU U JIJAOOPATOPHBIM O0OPYI0BaHHEM, MPEJCTABIATH PE3YIbTAaThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3aluCu YPaBHEHUN COOTBETCTBYIOIIUX PEAKIUH U
(dbopMynupOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(MOpPMAIIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanuu, UHTEpHET U ApYyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJIOTUYECKH IIeTIECO00Pa3HOTO
MOBECHUA B OBITY M TPYIOBOH [EATENHHOCTH B IENSIX COXPAHEHUS CBOETO 30POBBS U
OKPY>KaIOIIeH MPUPOJIHON CpeJlbl, 0OCO3HABATh OMACHOCTh BO3JICHCTBHS HA JKUBBIE OPraHU3MBI
onpeAenéHHBIX OPraHMYeCKUX BELIECTB, MOoHMMas cMbicn mnokaszarens [I/IK, mosicHaTs Ha
npuMepax CrnocoObl YMEHBIICHUSI M TTPEAOTBPAICHUSI UX BPEIHOTO BO3JACHCTBUS HA OPraHU3M
YeNIOBEKa;

JUIsT O0yYaroIUXCsAd C OIPAaHMYCHHBIMHA BO3MOXHOCTSIMH 370POBBS: YMEHUE MPUMEHSTh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYarOIIMXCA: YMEHHE HCIONb30BaTh peibedHO-
TOUEYHYIO cuctemMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.

11 KJJACC

[IpenmeTHble pe3ynbTaThl OCBOCHHsS Kypca «OOmas W HeopraHudeckas XUMHs
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOW COCTABIAIOIIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpA, POJIM XUMHH B TO3HAHHWH SIBJICHHUH NPUPOIbI, B (popMUpOBaHUU
MBIIUICHUST U KYJAbTYpPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
pelieHusT TPaKTUYeCKHX 3a/7ad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
37I0pPOBBIO U IPUPOIHOM CPEE;

BJIAJICHUE CHCTEMON XHWMHWYECKHX 3HAHUM, KOTOpPAs BKIIOYAET: OCHOBOIOJAraroIINe
MOHATHS (XUMHUYECKHH 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBQJICHTHAas, WOHHAs, MeTaJUInyecKasi, BOJIOPOAHAs),
KPUCTAJUIMYECKass  pPEIIETKA, THUIbI XUMHYECKUX  PEaKIUd, pacTBOp, AJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHYECKAs JUCCOLMALMUSA, OKUCIUTEIb, BOCCTAHOBHUTENB, CKOPOCTH
XUMHUYECKOW  peakIM¥, XHUMHYECKOE€ paBHOBECHE); TEOPUHM H  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpAaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS DHEPTUHU MPU XHUMUYECKHUX
pEaKIusaX), 3aKOHOMEPHOCTH, CHMBOJHYECKHHA SI3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
Jie)Kalye B OCHOBE IMOHMUMAHUS TMPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBJIICHHIA,
(dakTosornuecKrue CBEJCHUS O CBOWCTBAX, COCTaBe, MOTYYECHUH M O€30MaCHOM HCIIOIh30BAHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MIPAKTUUIECKOMN JCSITEIHPHOCTH YEIIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIC IPU3HAKU TOHATUH, YCTaHABINBATH
MX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS IMPU OMHCAHUUA HEOPTaHUYECKHX
BEILIECTB U UX MPEBPALLICHUN;
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c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
dbopMyn BEMIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIUH, CHCTEMAaTHYECKYI0O HOMEHKIATYpPY
(IUPAC) u TpuBHMaabHBIC Ha3BaHHS OTJECIBbHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTb, HErali€Has W3BECTb, NUThEBAs COJa, MUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONpPEAEATh BAICHTHOCTD U CTETIEHb OKHCICHUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
METAJIJIMYECKasl, BOJOPO/IHAsA) B COCAUMHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpeasl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHMI;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIICKHOCTh HEOPraHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACNEHHOMY KIIAacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpPMHUPOBAHHOCTh ~YMEHHI  XapaKTepu30oBaTh dJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 1eMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. U.
MeHnieneeBa, HCHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M MX
COoeIMHEeHUH 1o nepuoaam u rpynnam [lepuoandeckoil cucreMbl XuMuueckux nnementos /. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PpA3JIMYHBIX KJIAcCOB, IOATBEPKIATh CYyIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXIYy HEOPraHWYeCKHMMH BEIeCTBAaMU C IIOMOIIBI YpaBHEHUMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IndHbIM
OpU3HaKaM (YUCITy W COCTaBy pEarupyromx BEIIeCTB, TEIUNIOBOMY 3((EeKTy peakiuH,
U3MEHEHUIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTUIO KaTaJln3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUN pa3IuYHbIX THUIIOB, NOJHBIE
U COKpalEHHbIC YPaBHEHUS pEaklUii MOHHOTO OOMEHa, YUMTHIBAas yCIOBHS, MPU KOTOPBIX TH
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTh OINBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHHUI 00OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3aMyYHBIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llatense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYY€HUs CEPHOM KHCIOThI, aMMHaKa, a Takke chOPMHUPOBAHHOCTh
MpeICTaBICHU 00 OOIMX HAyYHBIX MPHUHIIUINAX M KOJOTHYECKHX MPOOJIeMax XHUMHUYECKOTO
MIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUN TPOBOAWTH BBIYHCICHUS C WCIOIH30BAHUEM TTOHSTHUS
«MaccoBasi 0Nl BEILECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XUMHUYECKHUX
peaKIMAx, Macchl BEIIeCTBAa WM 00BbEMaA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEHIECTB, TETUIOBOTO A deKkTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUS] U COXPAHEHUS SHEPTUN;
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c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIA MOJB30BAHHUS XUMHUUYECKON MOCYAOH U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHiIa OOPAIIEHHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pa3noxeHue MepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, OINpEAETICHUE Cpeibl
pPacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCATIHHOIO MHIMKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON peakLUH, PeaklMd HOHHOrOo OOMEHA, KaueCTBEHHbIC pEakIMHM Ha
cynbdar-, kapOoHAT- U XJOPHU-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIbHBIX
3ajauy no Ttemam «Metawibl» M «HemeTtamibl») B COOTBETCTBUM C IpaBWIAMHU TEXHUKU
0€3011aCHOCTH MPH 0OpaIleHUH C BELIECTBAMH H JIAOOPAaTOPHBIM 000PYJOBAHUEM, NIPE/ICTABIISATH
pe3yibTaThl XUMHUYECKOrO SKCIIEpUMEHTa B (OpMe 3alMCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BEIBOJBI HA OCHOBE 3TUX PE3yJIbTATOB;

Cc(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMHMUYECKYIO HH()OPMALHIO,
[IOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKanuu, WHTepHET U
ApYTHUX);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJIOTUYECKH IIeTIECO00Pa3HOTO
HOBEJCHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LENSAX COXPAHEHUs CBOEro 370pOBbsi U
OKpY’Karollled NpUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECMCTBUSI HA JKHUBbIE OPraHU3MBbI
OIpe/ieIEHHBIX BEIEeCTB, MOHUMas cMblci nokasatens [TIK, noscuarte Ha npumepax crocoObl
YMEHBILEHUS U IPEJOTBPAIIECHUS UX BPEIHOTO BO3/IEHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIs O0YYaroLUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MIO3HAHUS BELIECTB U XUMUYECKUX SBJICHUIA;

JUId  CcHenbIX M cAa0oBUIAMIMX OOy4aroIMXCs: YMEHHME MCIOJb30BaTh peibedHo-
TOYEYHYIO cucteMy obo3Hauenuit JI. bpaiing nis 3anucu XxuMudeckux Gopmyi.
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15



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

KHCJIOTHI.
Crnoxxabie 2(UpPBI

3.3  VYrueBojbl

6 1

Hroro no pazneny

24

Pasnen 4. A3oTconepxainue o

TFAaHUYICCKHE COCINHCHUA

AMUHBL.
4.1 AMHHOKHCIIOTBHI. 4
benkun
Hroro mo pazaeny 4
Paspnen S. BeicokoMoOJIeKy IS pHBIE COeUHEHUS
IInactmaccel. 1
Kayuyku. Bonokna
Uroro no pazueny 12
OBLIEE
KOJIMYECTBO
YACOB IIO 68 3 2
[TPOI'PAMME
11 KIIACC
KounuecTBo yacos DJIEeKTPOHHbIE
Ne ' HaumeHoBaHue
/1 | pa3jesioB H TeM K n (ppoBIe)
1[-)[ OZ; - Beero oﬁnTpoanHe pﬁaKanecxne 06pa3oBaTeNbHbIe
porp PaooTnI PaooTnI pecypeni
Paznea 1. Teopernyeckue 0CHOBbI XMMHMH
Crpoenue
aTOMOB.
Ilepuoanueckui
3AKOH 1 https://lesson.edu.ru/04/11
1.1 TIlepuoauueckas 4
cucrema
XUMUYECKHX
anemenTtoB [l. U.
Menpeneena
Crpoenue
BEIIECTBA.
12 Mmuoroo06pasue 8
BEIIECTB
13 XuMHYECKue 11 1 1
peakuuu
Hroro mo pasneny 23

Paspnen 2. Heoprannueckasi xummusi

16



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

2.1 Meramibl 11

2.2  Hewmerauibl 13
CBs3b

23 HEOPraHMYECKUX 7
U OpraHHYECKUX
BELLECTB

Uroro mo pazneny 31

Paznen 3. XuMus u :KU3HL

3.1 ‘ XuMus v )KU3Hb 14
Hroro mo pazaeny 14
OBIIEE

KOJIMYECTBO 68
YACOBIIO

I[TPOT'PAMME

17




