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COJAEPKAHUE YYEBHOI'O ITPEJIMETA «XUMMUSD»
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHUs: opraHnyeckux coequHennii A. M. byrneposa,
e€ OocHOBHbIe NONOXKeHUA. CTpyKTypHble (OpMyibl OpraHMYECKMX BellecTB. I'omosorus,
n3oMepus. XUMUYECKasi CBS3b B OPraHMYECKUX COCIUHEHMSX — OJUHAPHBIE U KPAaTHBIE CBS3H.

[lpencraBaenne o  kiaccuukanum  OpraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHU4YECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILECHUMN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJAEHUE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Meran u 3TaH — mpocTeiiiue
NPEJCTaBUTENIN AJIKaHOB: (PM3MYECKME M XHMHYECKHE CBOMCTBa (peakuuu 3aMeuleHUs |
TOPEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U NPONWIEH — NPOCTEHIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XUMHUYECKHE CBOWCTBA (pEaKIHWy THIPUPOBAHUS,
raJIOrT€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyYEHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHUE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJOTMYECKHI psia. ALETUIEH —
MPOCTEHIINN NPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKHNE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (U3UUECKHE M XMMHUYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Jonyon: cocmas, cmpoeuue,
@uszuueckue u xumuyeckue ceoucmea (PeaKyuu 2ai02eHUpoO8arus U HUMpOo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJAMH,
IIPUHAJIEKANIMMU K Pa3JIUYHbIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpupoHbIil ra3 n nonyTHble HE(QTAHbBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTUYECKHii), mupoiau3. [IpoaykTsl nepepaboTku He(TH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nepepaboTKu.

DKCrepuMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroap», MonearpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MIOJIy4YEHHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.




Pacuérnbie 3amaun.

Bbruncrenuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
HCXOJHOIO BEIIeCTBAa MJIM MPOAYKTAa peaklUUu MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Kucaopoacoaepxamme oprannyeckne coeiMHeHUs!

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (PU3UYECKUE U
XUMHYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETaJlJIaMH, TajJOreHOBOJOPOJIaMHU, TOpPEHHUE),
npuMeHeHue. Bogopousie cBs3u MexAy MOJIeKyJaMHu coupToB. JlelicTBUe MeTaHoJia U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peaKkius Ha
MHOTOaTOMHBIE CHUPTHI). JleficTBUEe Ha opraHu3Mm uesnoBeka. [IpumeHeHHe TriauIEepUHA U
STUJICHTJIUKOJISL.

@eHoNI: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue geHona.

Anpaerunpl U kemownwvl. DopManbaeruj, aneTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIIEHUS U BOCCTAHOBJICHHS, Kad€CTBEHHBIE pEaKIUM),
[OJIy4Y€HUE U IPUMEHEHHE.

OaHOOCHOBHBIE TIpeNiebHbIe KapOOHOBBIE KUCIOTHL. MypaBbuHAs U YKCYCHasl KHCIIOTHI:
cTpoeHue, Pu3nvecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIME AJIs KJIacca KUCIIOT, PeaKIus
TepuUKaNMK), TOoNydeHHe u mnpuMeHeHne. CTeapuHOBas W OJIEMHOBAsh KHCIOTHl Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX MOIOIIEee JIeHCTBUE.

Crnosxxuble 2Gupbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. [ MAPONU3 CIOKHBIX (PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buonorudeckas poib )KUPOB.

VYrneBoabl: cocTas, KiaccupuUKalys yrieBo10B (MOHO-, TU- U Moiucaxapusl). [ nroko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcuoM Mmeau(ll), okucieHune amMMHMayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHME TJIIOKO3bl), HAXOXJAEHHE B IPUPOJIE,
npuMeHeHue, onosorunueckas poib. orocunTes. @pykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnonosa Kak npupoaHble noaumepbl. CTpoeHue kpaxmaina U LEJUTI0JI03BL.
dusnueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THJIpoJIu3, KayeCTBEHHAs PEaKIMsl C HOJO0M).

OKCHepUMEHTAJIbHbIE METOJAbl H3Y4YEHMsI BEIIECTB U MX MPEBpalleHM: NpOBEACHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromHbIX
CUpTOB (B3auMojeilicTBUE TiniepuHa ¢ ruapokcugoM Meau(ll)), ampaerumoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmenu(ll), B3ammopeiicTBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWCTBA pPacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnbie 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOIO BEIIECTBAa WM MPOAYKTAa peaklUWy MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WJIU IPOAYKTOB PEAKIINH).



A3oTcozeprKalie OpraHn4eckiue COeAMHEHNS.

AMUHOKHCIOTBI KaK aMm(oOTepHble OpraHudyeckue coenuHeHus. Dusnveckue U
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe IuuuHa). buonornyeckoe 3HaueHue
amuHOKuUCIOT. [lentuapl.

benku kak npuUponHBIE BBICOKOMOJIEKYISpHBIE coeauHeHus. llepBuyHas, BTOpuUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHbIE pEaKIMU Ha OEJKH.

OKclepUMEHTalIbHbIE METO/bl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOIroAeHue u
ONMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalus OENKOB IpPH HarpeBaHUU, IBETHBIC
peakiuu OEIKOB.

BbicokoMoIeKy I pHBIC COCIUHEHUA

OcCHOBHBIEC TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEOHSAs MOJIEKyspHass Macca. OCHOBHbIE
METO/IbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCUHEHNN — IIOJIMMEpPU3ALUA U MOJUKOHICHCALNS.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBPAILECHUIN: O3HAKOMIIEHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBs3€il NMpU M3ydeHHUU opraHumdeckoid xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHSITUH, ABJISAIOLMXCSA CUCTEMHBIMU JIJISL OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOme ecTecTBEeHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAYYHBIH (aKT, THUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMS, MEePUOAUYHOCTh, HAOIIOACHNE, H3MEpEHHeE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®dusznka: MaTepus, FJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHD,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, (pU3MUECKUe BETUYMHBI U €AMHUIIBI
UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BellecTB B OpraHusMe, (OTOCHHTES,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHOIOorHs: NMUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIIBHOTO MTUTAaHHUs, MOIOIINE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE MIpenaparsl, MaTeprabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.



11 KUIIACC
OBLIASA U HEOPTAHNYECKAS XUMMUSA

Teopernyeckne 0OCHOBBI XUMHHU

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUUecKrue ypOBHH, MOJYPOBHU. ATOMHBIC OpOHTaiy, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacripesie/ieHus] JEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
OJeKTpoHHask KOH(UTypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepumommueckas cucrema XUMHUYECKUX 3yeMeHTOoB [ U
MengeneeBa. CBsA3b NEpUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHs CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CJIOKHBIX BEIIECTB
10 rpyNIaM U nepuojam. 3HaueHue NepUoANYECKOr0 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHWMHUUYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3W (KOBaJICHTHAs
HEMoJIsIpHasl W TOJIApHAas, MOHHAsA, MeTaJuiMuyeckas). MexaHu3mbl 0Opa3oBaHUsl KOBaJEHTHOU
XMMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBsi3b. BajleHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJIEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BeulecTBa. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTb CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJTINYECKON PEIIETKH.

IlonsiTHE O AMCHEPCHBIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPLI. MaccoBas 10Jist
BEILECTBA B PaCTBOPE.

Knaccugpukanus Heopranuueckux coequHeHuil. HomeHkiaTypa HeOpraHWYeCcKHX
BEILECTB. ['eHeTHuyeckass CBA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKANUX K pPA3IUYHBIM
KJIacCaM.

Xumuyeckass peaxkuus. Knaccuukanus XUMHYECKHX peakUUuil B HEOPraHUYECKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChI BELECTB, 3aKOH COXPAHEHHS W IPEBPALCHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3IMYHbIX (pakTopoB. OOpaTUMble peaKlUU.
Xumnueckoe paBHoBecue. (DakTOpbI, BIMAIOIIHAE HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
ITpunuun Jle [larense.

OnexTponuTnueckas aucconuanus. CuibHble M ciadble 37eKTpoiauTsl. Cpena BOJIHBIX
pacTBOPOB BEWIECTB: KHUCIIasl, HEUTpaIbHAas, IIEIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCIIEpUMEHTAJIBHBIE METO/bl M3YyUEHUS BEIIECTB U UX IPEBPALLEHUI: JIE€MOHCTPALHUS
tabmun «llepuonuueckass cucrema xumudeckux snementoB Jl. M. MenaeneeBa», u3ydyeHue
MoJiele KpPUCTAJUIMUECKUX pelETOK, HaOJIIoJeHHe U OINKCaHUEe JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAAa BOJOpPOJa B TMPUCYTCTBUM KaTalln3aTropa,
OIIPENIEJICHUE CPEllbl PACTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLUU
HMOHHOTO0 OOMeEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTh XUMHUYECKOU PEAKIINH.

Pacuérnrie 3amaun.

Pacuérsl 110 ypaBHEHUAM XMUMHUUYECKUX PEAKLIMii, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl ¢ UCIIOJIB30BAHUEM ITOHATHUS «MACCOBAast JOJIs BEILIECTBAY.



Heopranuveckasi xumust

Hemeramnel. Ilomoxenue HemeramioB B Ilepuoanueckoi CUCTEME XUMHUYECKHX
anemenToB J[. M. MenneneeBa U 0OCOOEHHOCTH CTpoeHMsI aroMoB. (Du3nueckue CBOMCTBA
HEMETaJUIOB. AJUIOTPONHS HEMETAIOB (Ha IPUMEpPE KUCIopoaa, cepbl, hochopa u yriiepoaa).

XUMHYECKHUE CBOMCTBA BAaKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIiepoJia U KPeMHHUS1) U UX COCIMHEHHUM (OKCHI0B, KUCIOPOJICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHEHU).

[IpruMeHeHne BaXKHEUIIINX HEMETAIUIOB U UX COCIMHEHUM.

Meramnel. [lonoxenune metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 00O0JIOUEK aTOMOB MeTauioB. Oomrue
¢u3nueckue cpoiicTBa MeTauioB. CIUIaBbl METAIOB. DICKTPOXMMHUYECKUU PsJi HANPSHKCHUN
METaJII0B.

XWMHYECKHUE CBOWMCTBA BAXKHEUINIUX METAJIOB (HATPWH, KaJWid, KajabIlMd, MAarHUMH,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHECHUM.

O6mme crocoObI oTyYeHHsI MeTaJUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbl H3YyYEHHs BEUIECTB M MX NPEBPALLCHUI: H3YyYeHHUE
KOJUIGKIIMU «MeTauibl M CIUIaBbl», 00pas3loB HEMETaUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a1a4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAIIMOHHBIX ¥ JIA0OPAaTOPHBIX  OIBITOB
(B3auMOJIeCTBUE THAPOKCHIA ATIOMUHMS C PACTBOPAMU KHCJIOT M IIEJIOYeH, KaueCTBEHHbBIC
peakIMy Ha KaTHOHBI METaJIOB).

PacuérHrble 3amaumn.

Pacuérel maccel BemiecTBa wiM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMHM BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHS U KM3Hb

Ponps xuMuu B oGecriedeHIH SKOJOTUYECKON, SHEPTETUUECKOM U MUIEBON 0€30MacHOCTH,
pa3BUTUU MeAuIMHBL. [loHSATHE O HAay4YHBIX METOJaxX TIO3HaHUS BEIIECTB M XHUMHUYECKHX
peaKuuu.

[IpencraBnenuss 00 OOMUX HAyYHBIX TMPUHIUIAX TMPOMBIIUIEHHOTO MOJYYEHUS
Ba)KHEHUIITNX BEIIICCTB.

UenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAKHEHIIHNE CTPOUTEIbHBICE MaTepHUaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIe yI00pEHUS.

XuMHST U 3]I0POBBhE YEJIOBEKA: MpPaBHJIa HMCIOJIB30BAHUS JICKAPCTBEHHBIX IPEMaparoB,
npaBuiia 6€30MacHOT0 MCIOIB30BaHUS MIPEMapaToB OBITOBON XMMHUH B TTIOBCEHEBHOM KU3HHU.

MexnpenMeTHbIE CBS3U.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH U3YYCHHH OOIIEH U HeOpraHMYECKON XUMUU B
11 kyacce oCyIecTBIsCTCS Yepe3 MCIOIh30BaHUE KaK OOIINX €CTECTBEHHO-HAYUHBIX MMOHSTHMH,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
HHKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TOHSTHS: HAy4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHaJm3, CUHTE3,  Kiaccu(ukanus,  TMEePUOJAUYHOCTh,  HAOIIOJEHHWE,  DKCIIEPUMEHT,
MOJICIUPOBaHNE, U3MEPEHHUE, SIBIICHHE.

®dusnka: Marepus, SHEPrusi, mMacca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaZOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3MUECCKUE BETUYHHBI U €IMHUIBI KX U3MEPEHHUSI, CKOPOCTb.



buonorus: knerka, opraHus3M, 3KocHcTeMa, Ouocepa, Makpo- U MHKPODIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadus: MuHepaibl, TOPHbIE TOPOIBI, TOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHomnorust: XMUMHYECKass  IPOMBIIIJIEHHOCTb, METaJulyprus, IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHaloB, CeJIbCKOXO035HCTBEHHOE IPOM3BO/ICTBO, NUILEBas
IPOMBIIIICHHOCTh, (papMaleBTUYECKass MNPOMBIIIICHHOCTh, IPOM3BOJCTBO KOCMETHYECKHX
[IPENapaToB, MPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTepHalIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
HNPEIMETA «XUMMS»

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YarOMIMMUCS
IporpaMM CpeAHero ooero oopazoBaHMs (JINYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAHero o0IIero o0pa3oBaHus SIBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOAXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XHUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHUs
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE O0YYaIOUIMMMCA POCCUHCKOM Tpa’kAaHCKOM HAEHTHYHOCTH — IOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJINYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN M UCTOPUUYECKUX TPAJULMN 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCsl PYKOBOJCTBOBATbCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HAJIMYME TPaBOCO3HAHUS SKOJIOTMYECKOM KYJIbTYyphl M CIOCOOHOCTH CTaBUTh LEIU U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS TpeAMETa «XUMHs» JOCTHTAalOTCS B EIMHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHUYECKHUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTh
OTbITa TIO3HABATEIHHONM M TPAKTHYECKOW JEATETHbHOCTH OOYUYAIOMIMXCS 10 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HaHMsI O0YYAIOLUMHKCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHUS O CONMHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ ITO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPUHAMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY W apTYMEHTHI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIETUIO0 OTEYECTBEHHOMH
XUMHU;



YBOKEHHUS K IPOLIECCYy TBOpYECTBA B 0OOJIACTU TEOPUHM U MPAKTHYECKOIO MPUMEHEHHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3YNbTaT JJIUTEIbHBIX HAOIIOJACHUN,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IMIOJIYYEHUU U MOCICAYIOIMIEM AaHAINU3E
uH(pOpPMALIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI HU
LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYINKHM CBOHUX TOBAPUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUMA 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTEH 310poBOro M 0Oe30macHoro oOpas3a KHU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOrofieHus MpaBuil 0€30MacHOr0 OOpalleHUs] ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOU N€ATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOrO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUA TOCJIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS AIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEILCKOM JIESITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B pELICHWU MPAKTUYECKUX 3a/]ad COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYCHHIO MPOQECCHil pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaraM TPYJI0BOM 1€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYAIHHOM TPAeKTOPUH OOpa30BaHUs,
Oynyuieit mpodeccun U peanuzanuu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U MOTpeOHOCTEeH 00I1IeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTHYECKHU 1EJI€CO00Pa3HOTO OTHOIICHHS K MPUPOJIE, KaK UCTOYHUKY CYIIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOieM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHOM CpPEIbI;

OCO3HAHUS HEOOXOJAMMOCTH MCITOB30BAHUS JOCTIKCHUM XUMHUU JJIS PEIICHHS] BOTIPOCOB
PaIrMOHAIBHOTO MPUPOIONOJIH30BAHNS,

AKTUBHOTO HENPUATHS NEUCTBUM, MPUHOCSIIMX BPEI OKPYKaoIled MpUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATH HEOIArONPUSATHBIC KOJOTHMUYECKUE MOCIEACTBHS MPEAPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJUYHs PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYphI, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBICEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;



7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c()OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOM MTPAKTUKY;

MOHUMAHUSA CHEIU(PUKA XHMUU Kak HayKd, OCO3HaHUs e€ poiau B (OPMHUPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO Mpe/ICTaBIeHHsI 00 OKpYyKaroleM
MHpE KaK O €IUHCTBE IMPHUPOJIbI M YEJIOBEKa, B MO3HAHUMU IMPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHrur IpoOIeM COXPaHEHUsSI TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHH JJIs COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBIIEHHOCTH M BA)XKHOH pPOJIM B CO3/IaHUU HOBOW 0a3bl MaTepUalbHOM
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOW,
DHEPreTHYECKON, THUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTHU  MEIHIIMHBI,
o0ecreueHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKH KOM(GOPTHOM KM3HU Ka)K0T0 4iieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIIOJIb30BATh IMOJy4aeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBaHHBIC 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C TEJBIO MTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOIb30BaTh XUMHUECKUE 3HAHUS ISl PEIICHUS TIPOOIeM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K MO3HAHUIO M UCCIIeI0BATEIbCKON ACSITENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HEMPEpPHIBHOMY OOpa30BaHHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJYYCHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KHU3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbix chepax mnpodeccHoHanbHOU
JIeSATeTLHOCTH.



METANPEIMETHBIE PE3YJIbTATHI

MertamnpenMeTHble pe3ylbTaThl OCBOCHHUS YYE€OHOrO MpenMeTra «XUMHUsS» Ha YpPOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIsl (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCS MEXAUCIUILIMHAPHBIC
(MeXTpeMeTHbIE) 00LIeHayYHbIEe TIOHATHS, OTPAXKAIOIIIE EITIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crnienru(uKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEprus, sBJEHUE, MpoLecc, CUCTeMa, HayyHbId (akT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIEeIOBaHKE, HAOII0IEHIE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTue);

YHUBEpCaJbHBbIE  yueOHble  JeHCTBHS  (TMO3HABaTelIbHBbIE,  KOMMYHHKATHBHBIE,
perynsaTuBHbBIE), oOecneunBaronie (OpMUpOBaHHE (YHKIMOHAIBHOM T'PaMOTHOCTH U
COLMAJIbHOM KOMIETEHIIMH 00y4aroInuXcsi;

CHOCOOHOCTh  OOY4YaroLIMXCA  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4eOHBIC JEHCTBHSI B IIO3HABATEIBHOW U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysbTaThl OTPAKalOT OBJAJAECHUE YHUBEPCAIbHBIMH Y4eOHBIMU
[I03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMU.

OsJiajieHNe YHUBEPCAIBLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1eHCTBUSIMM:

1) 6a3oBble JIOTHYecKHe NeiCTBUSA:

CaMOCTOSTENIbHO (POPMYJIUPOBaTh M aKTYaJlM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeAeATh LEIU JEATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTUKEHHUS,
COOTHOCHUTD PE3YJIbTaThl ACATEIbHOCTHU C IOCTABICHHBIMU LIENISMU;

UCIOJIb30BaTh IMPU OCBOCHMM 3HAHUW NPUEMBI JOIMYECKOI'O MBIIUICHUS — BBIICIATH
XapakTepHble TMpPHU3HAKM TMOHATHUM M yCTaHAaBIMBaThb HUX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIS1 OOBSICHEHHS OTJIENIbHBIX (PAKTOB U SBJICHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UTS KJIacCH(UKAIIUH BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh MPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHBIE, JEIyKTHBHbIE, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEYHSI B PAacCMaTPUBAEMBIX SIBICHHUAX, (POPMYIHPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

OPUMEHATHh B Ipoliecce MO3HAaHUsS, UCTOIb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/JIeINH, TPeoOpa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4YecKass (GopMyna, YpaBHEHHE XHMHYECKOH pEakIud — TpU peleHHH Y4eOHBIX
MIO3HABATENBHBIX M TPAKTUYECKUX 3a/a4, MPUMEHSITh HAa3BaHHBIC MOJICIBHBIC MPEICTaBICHUS
JUISL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE 1eliCTBUS:

BJIaJIETh OCHOBAMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIN;

dbopMynupoBaTh LEAM M 3aJayd  HCCIEAOBAaHHSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBbIX CYXKJICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITENILHOTO IUIAHUPOBAHHUS M TPOBEACHHUS YUYEHHUECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0aTh 32 XOJOM IpOIiecca, CaMOCTOSTENIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO



JIOCTOBEPHOCTH PE3YJIbTAaTOB HUCCIIEAOBAHUS, COCTABISTh OOOCHOBAHHbIN OTUET O MPOJIEIaHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUECKON HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/AOB peIIeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMSL.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBATHCSI B  paA3IMYHBIX HCTOYHMKAX HMHPOpMaLuu (HAYYHO-TIOMYJISIpHAsS
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHAJIM3UpOBaTh HMH(DOPMAIMIO pPA3JIMYHBIX BHUJOB M (QOPM MpPEACTaBICHUS, KPUTHYECKU
OLICHUBATH €€ TOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

dopMynupoBaTh 3ampoChl M MPHUMEHSATh Pa3IMYHBIE METOJAbI NPH IOHCKE U O0TOOpe
uHpopMaLnu, He0OOXOAMMOM Ul BBINOJIHEHHs yU€OHbIX 3aau ONPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT UCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU pPaboTe C XUMHYECKOH
uHpOpMaLKel: MPUMEHATh MEXIpeIMEeTHbIe ((U3MUYEeCKue W MaTeMaTW4YecKhe) 3HaKu |
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OBJajieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKAaeMOM TEMBI B XOJ/€ AMAJIOra W/WIHA JUCKYCCHH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATH CBOU MPEUIOKEHUS OTHOCHUTEIIHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

BBICTYIIaTh C IPE3CHTAIel pe3yJbTaTOB MO3HABATEIBHOM AEATEIBHOCTH, MOJIYYEHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHHHM XHMHUYECKOTO
OKCIIEPUMEHTA, TPAKTHYECKOW paboThl TO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3aluy y4eOHOro mpoekta U (OpMYIMpPOBATH BBIBOJBI IO pPE3yJbTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHUN ITyTEM COTJIaCOBAHMSI MO3ULIMIA B X0/1€ 00CYX/I€HUSI 1 0OMEHa MHEHHSIMH.

OgJiaieHne YHUBEPCAJIBLHBIMH PeryissTUBHBIMH e CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYIIECTBIISITH CBOIO INO3HABATEIBHYIO NESTEIHHOCTD,
onpenenss e€ eau M 3aJauyd, KOHTPOJIMPOBATh M MO Mepe HEeOOXOAMMOCTH KOPPEKTHUPOBATh
npe/ularaeMblii alropuT™M JIEHCTBUI NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PElIeHUs ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILECTBIISAITh CAMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMOaHaliM3a U
CaMOOLIEHKHU.



INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs) OTPakKaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUH O XHUMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW NPUPOIBI, B (POpMHpPOBAHUU
MBILUICHUST U KYJIbTYPhl JIMYHOCTU, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTHU, HEOOXOAMMOM JUIs
pelieHusT NPAaKTHYECKUX 3a7ad M OSKOJOTMYeCKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3JI0POBBIO U TIPUPOJTHOM Cpelie;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
MOHATUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAsA 000JI0UKa aTOMa, MOJIeKYJia, BaJICHTHOCTb,
ANEKTPOOTPHUIIATENIFHOCTh, XHMHUYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIH O00BEM, YITICPOAHBIA  CKEJIET,
(GyHKIIMOHATBHAS TPYIIA, paguKan, H30MEpHs, W30MEPbl, TOMOJIOTHUECKUN pPsijl, TOMOJIOTH,
YIIEBOIOPOAbI, KHCIOPOA M a30TCOJEprKallie COCTUHEHUSI, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COSIMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHHUYECKUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUHN SI3bIK XUMHUHU; MHPOBO33PCHUYCCKHE 3HAHUWS, JIC)KAIIUE B OCHOBE IMOHUMAHUS
MPUYUHHOCTA ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (DAKTOJIOTUYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OJyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKK MMOHSTHH, YCTAHABINBATh
WX B3aUMOCBS3b, UCTIOJIH30BaTh COOTBETCTBYIOIIUE MIOHSATHS IIPH OMTUCAHUH COCTaBa, CTPOCHUS U
MIpPEeBpaIeHU OPraHUIECKIX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJIUKY JJISI COCTaBIICHUS
MOJISKYJISIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOM, COKpanIEHHON) (GOpMyIT OpraHMYeCKHX BEIISCTB
U YpaBHCHUU XUMHUYECKHX pPEaKIWi, U3rOTaBIMBATh MOJEIU MOJICKYJI OPTaHHMUYECKUX BEIICCTB
JUTSL WJUTFOCTPAITUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBATh MPUHAMICKHOCTh U3yYEHHBIX OPraHUYeCKUX
BEIIECTB TI0 HMX COCTaBY W CTPOCHHUIO K ONpeAcHEHHOMY KIAcCy/TpyIIe COCTUHEHUN
(YyrmeBomopoasl,  KHCIOPOA W a30TCOACpXKAIIUE COCIUHEHHUS, BBICOKOMOJICKYISIPHBIC
COeIMHEHUs), JaBaTh MM Ha3BaHus MO cucTtematnueckoil Homenknatype (IUPAC), a takxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHHS OTAETIHHBIX OPraHMYECKHX BEIIEeCTB (STHIJICH, MPOMHIIEH,
aleTHJICH, STWICHIJIMKOJb, TIHUIEPHH, (EHON, (OpMaibJCTHA, aleTaabJCTHI, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAsl KHMCIIOTA, CTEAPUHOBASI KHUCIIOTA, TIIOKO03a, (QPYKTO3a,
Kpaxmall, [eJUTF0JI03a, TITUIUH ),

c(OpPMUPOBAHHOCTh YMEHHS OMPEACNSATh BHUJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TPHMEHSTH TOJOXKEHUS TEOPUH CTPOCHUS OPraHUYECKHX
BemecTB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMCHHH XapaKTepH30BaTh COCTaB, CTPOCHHE, (U3NICCKUE U
XUMHUYECKHE CBOWCTBA THITMYHBIX MPEJICTABUTEIICH Pa3TUIHBIX KIIACCOB OPraHUYECKHUX BEIISCTB
(MeraH, 3TaH, OSTWIEH, NPONWIEH, amneTuieH, OyraaueH-1,3, merunOyraaumen-1,3, Oensodn,



METaHOJI, 3TaHOJI, 3TUJICHIJIMKOJIb, TJIMLEPUH, (PEHOJ, aneTanabAerull, MypaBbHHas U yKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKJIY HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIMX XMMUYECKHUX PEaKLHH ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYI;

c(OPMHPOBAHHOCTE YMEHHUS XapaKTepPHU30BaTh HCTOYHUKH YIJIEBOJAOPOJHOIO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI MX MEPepabOTKH M MPAKTUYECKOE NPUMEHEHHE
IPOJYKTOB EPEepadOTKHU;

Cc(OPMHPOBAHHOCTE YMEHUI MPOBOAUTH BBIUUCIEHHUS [0 XUMHYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM MIPOAYKTa PEAKIMHU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NIPOJTYKTOB pEaKLUn);

c(hOpMUPOBAHHOCTh YMEHHH BJIQJIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOI'O
[IO3HAHUS, MCIIOJIB3YEMbIX B XHMHUHU [P M3Y4YEHUU BEIIECTB M XMMHUYECKHX SIBICHUHI
(HaOmoeHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOJIb30BATH CHCTEMHbIE
XUMHUYECKHE 3HAHMSL ISl IPUHATHUS PELIEHUHM B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUjia MOJIb30BAHUSA XMMHUYECKON MOCYA0H U
1a00paTOPHBIM 000PYAOBAHUEM, A TAKXKE ITPaBUiIa OOPAIIEHUS C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMH TI0 BBIITOJITHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATh XMMHYECKUN 3KCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HArpeBaHUH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIMM OpPraHUYECKUX BEIIECTB, JCHaTypauus OelIKoB Ipu
HarpeBaHUU, IBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBHM C NMPAaBUIAMU TEXHUKU 0OE30MACHOCTU
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJIbTaThl
XMMHUYECKOTO 3KCIEpUMEHTa B (hopMe 3alUCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUd Hu
(GbopMynHpOoBaTh BHIBO/IbI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanyu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH JEATENBPHOCTH B LEJISAX COXPAaHEHHsS CBOETO 3/I0POBbS U
OKpYXKarolled MpUPOJHON cpenbl, 0OCO3HaBaTh OMACHOCTh BO3AEMCTBMS Ha >KUBBIE OPTaHU3MBbI
OnpeAeNEéHHBIX OpPraHMYeCKUX BELIeCTB, MOHMMAas cMbicn mnokaszarens [1/IK, mosicHaTe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEJAHOTO BO3AEHCTBHS HA OpraHHU3M
4eJI0BEKa;

JUist 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbsS: YMEHHE NPUMEHSATH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHUIA;

JUIs CcHeNbIX M cAa0OBHIAMIMX OOy4aroIUXCs: YMEHHME HCIOb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy obo3HadyeHuit JI. bpaitns i 3anucu XuMu4eckux popmyil.



11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsS Kypca «OOmas W HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh MPEACTABICHUN: O XHUMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBICHUN NPUPOIBI, B (POpMHpPOBAHUU
MBILUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAMOTHOCTHU, HEOOXOAMMOM JUIs
pelleHusT NPAaKTHYECKUX 3a7ad M OSKOJOTMYEeCKH OOOCHOBAaHHOTO OTHOUICHHS K CBOEMY
3I0POBBIO U IIPUPOJHON Cpeae;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoINe
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBI O00BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHUCIJIEHHS, XUMMUYecCKas CBs3b (KOBAJIECHTHAs, HOHHAs, MeETaJIM4YecKas, BOJOpOJHAas),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHUYECKUX  pEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HEJIEKTPOJIUTHI, JIEKTPOIUTHUYECKAs AUCCOLMALHUS, OKHCIHUTENIb, BOCCTAHOBHUTENb, CKOPOCTbH
XUMHYECKOH  peaKIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM W  3aKOHbI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akon J[. WM. MenngeneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAILICHUSI SHEPTUU NPU XUMHUECKHUX
peaKnusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKHE 3HAHUA,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJIICHHH,
(akToJIOrMYeCKre CBEJCHUS O CBOWCTBAX, COCTaBE, MOJYYEHUH M O€3011aCHOM HCIIOIb30BaHUU
BaXHEHILINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKOM 1€ATEIbHOCTH YEI0BEKA,

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MMOHSATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHMCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUJISI COCTaBIICHUS
GopMyn BEHIECTB U YypaBHEHUN XHWMHUYECKUX PEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWs OTICIbHBIX HEOPTaHUYECKMX BEHIECTB (yrapHbIii Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi M3BECTh, HETal€Has W3BECTb, NMUThEBas COJAA, MUPUT U
JpyrHe);

c(OpMUPOBAHHOCTh YMEHUI ONPEAEIATh BaJIECHTHOCTh U CTENIEHb OKUCICHNUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
METAJIIINYECKasi, BOJOPOAHAsA) B COCAUHEHMSX, TUIl KPUCTAINIMYECKONW PEHIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METAaJUIMYecKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHMH;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIle COeTUHEHNH (TIPOCThIe BEIIECTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUIDI, COJIH);

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

c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKHX 1eMEHTOB 1—4 neprnoaos Ileprnoanyeckoi cucTeMbl XUMHUYECKUX 371eMeHToB /1. U.
MeHaeneeBa, HCHONB3YS TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB M HUX



COEMHEHUH Mo nepuojaM U rpynmnam [lepuoanyueckoit cucteMbl XUMUYeCKUX sieMentoB [1. U.
Menpeneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOICTBAa HEOPTaHWYECKMX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPHKIATh CYyIECTBOBAaHUE
FEHETUYECKON CBA3M MEXAYy HEOPraHMYeCKUMMU BEIIECTBAMU C TIOMONIbIO YpaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUil;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMUYECKHE DPEAKLUUHU IO Pa3INIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroluxX BeUIecTB, TeIIoBOMYy 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENICHEeH OKHCIICHUSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, Y4aCTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIISATh YPABHEHUS PEAKIMNA PA3IMYHBIX THIIOB, MTOJHBIC
U COKpaIEHHBIC YPaBHEHUS PEaKIWH MOHHOTO OOMEHa, YUMTBIBAsl YCIOBHS, IPU KOTOPBIX 3TH
peaKuu UAyT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KAauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACIO3HABaTh OMNBITHBIM IIyTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 00BSICHATH 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEaKIUU OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHeIlIHero Bo3aencTBus (mpunnun Jle latense);

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh XHUMHUYECKHE TIPOIECCHI, JEKallhe B
OCHOBE NPOMBIIIUIEHHOTO MOJYYSHUsI CEPHOW KHUCIOTHI, aMMHaKa, a TakkKe cPOpPMHUPOBAHHOCTh
IpeJICTaBICHU 00 OOIIMX HAy4YHBIX NPUHLHUIAX U 3KOJOTMYECKHX MpoOiieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS C MCIOJIb30BAHUEM TOHATHUS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHONICHHWH Ta30B NPU XHUMHUYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pEaKIMM BEIIECTB, TEIUIOBOro 3PQeKTa peakluuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUS] U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAKXKEe MpaBUia OOpPAIEHUS C BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX ONBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B MPUCYTCTBHM KaTallu3aTopa, OMNPEIENIEHUE CpeJibl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATbHOIO MHIUKATOPA, BIUSHUE PAa3IUYHbIX (PAaKTOPOB
Ha CKOPOCTb XMMMYECKOW peaKlUH, PeaKIMd HOHHOrOo OOMEHa, KaueCTBEHHBIE pEaKkIMH Ha
cynbear-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3agau no TtemMaM «Metamnel»y u «Hemeramibl») B COOTBETCTBUM C NPaBWJIAMU TEXHUKHU
0e30MacHOCTH NpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3ysbTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCcH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyITUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KpPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(pOpMALHIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKauu, WHTepHET U
APYTUX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIECO00Pa3HOTro
MOBE/EHNA B OBITY M TPYAOBOM [EATENbHOCTH B ILEISIX COXPAHEHHs] CBOEro 3/I0pOBbS U



OKpY>Karolllel MPUPOJHOM Cpeibl, OCO3HABATh OMACHOCTh BO3JCHCTBHS HA KUBBIC OPTraHU3MbI
OTIpeNIeNIEHHBIX BEIECTB, MOHUMast cMbIci nokasatens [1IK, nmoscHaTh Ha mpumepax crocoObl
YMEHBILEHUS U IPEJOTBPAILECHUS X BPEJHOIO BO3ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE NPUMEHATH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHUIA;

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIONIb30BaTh pelbedHO-
TOUYCUHYIO cucTeMy oO0o3HaueHuit JI. bpailist 11 3anucu XuMu4ecKux GopMyIL.



TEMATHYECKOE INTAHUPOBAHHME C YKASAHUEM KOJIMYECTBA
AKAJIEMAYECKHX YACOB, OTBOJAMMBIX HA OCBOEHHUE KAXKJION TEMbBI
YYEBHOI'O KYPCA, BO3MOKXHOCTDH UCITOJIB30OBAHUSA S0P n HOP

10 KJIACC
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Paznen 3. Kuciiopoacoaep:xanye opraHniecKue coeuHeHnst

3.1 Cnuptsl. Oenon 3
AJbaeTuabl.
3.9 KapGonoBsie 7
KHUCIIOTHI.
CnoxHbIe 3(hUpbI
3.3 YrieBosl 3 1
Hroro mo pazaeny 13

Pasznen 4. A30Tc011ep>l<aume OpPrauHnveCKue COCAUHECHUS

4.1

AMUHEL
AMUHOKHCIIOTEL.
benkn

Hroro no pazneny

3

Paszgea S. BoicokoMoJIeKy/JIIpHbIE COeIUHEHUSA

5.1

ITmacTtmaccol.
Kayuyxu.
Bosokna

Hroro no pasneny

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34 2




11 KJIACC

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

KoaunuecTBO 4acoB

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTeJIbHbI
e pecypchbl

NPOrpaMMmblI

KonrpoJsbubie
Bcero P
padoThI

IIpakTHYeckue

padoThI

Paznen 1. TeopeTnueckue 0CHOBBI XUMHH

CTpoeHue aToMOB.
[lepuoauueckuii 3aKoH
u [lepuonnueckas

1.1 3
CHCTEMA XUMHYECKUX
anemenTtoB /. U.
Menneneena
CtpoeHue BelecTna.
1.2 Muoroob6pasue 4
BEIIECTB
1.3 XHUMHYECKUE PEaKIUn 6 1
Wroro mo pazneny 13
Paznen 2. Heoprannuyeckasi XuMus
2.1 Mertamiet
2.2 Hewmeramsr 1
CBs13b HEOPraHUUYECKUX
2.3 Y OPraHUYECKUX 2
BEIIECTB
Uroro no pazneny 17
Paznen 3. XumMus 4 :KM3Hb
3.1 XUMHA U )KU3Hb 4
Hroro no pazaeny 4
OBHIEE KOJIMYECTBO 34 )

YACOB I10 ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIIACC

n/n

Tema ypoka

IIpenmer oprannueckoin
XUMUH, €€
BO3HUKHOBEHHUE,
pa3BUTHE U 3HAYEHUE

KoanuecTBo 4acoB

Bcero

K/p

Ip/p

Jlara
HU3ydeHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

Teopus crpoeHus
OpraHUYECKUX
coenuHeHnd A. M.
byrtneposa, e€ 0oCHOBHbBIE
II0JIO’KEHHUS

[Ipencrasnenue o
KJIacCU(UKAIIAN
OpPraHMYECKUX BEIIECTB.
Howmenkiarypa
(cucremaTuueckas) u
TpUBHAJIbHbBIE HA3BAHUS
OpPTraHUYECKUX BEIECTB

AnKaHbI: cOCTaB U
CTPOCHUC,
TOMOJIOTHYECKHUI paa

MeraHn u 3TadH —
IIpoCTeNIne
MIPEACTaBUTENM AJTKAHOB

AJIKEHBI: COCTaB U
CTPOEHHUE, CBOMCTBA

OTHUJIEH U IPOIUIIEH —
[IPOCTEUILINE
MIPEICTABUTENH AJIKEHOB

[IpakTuueckas pabora Ne
1. «Ilonyuenue sTusieHa
Y U3YYEHUE €TO
CBOMCTBY»




Ankanuensl. byranuen-
1,3 u meTunOyraaueH-
1,3. ITonyuenue
CUHTETHUYECKOTO KayuyKa
U PE3UHBI

10

AJIKMHBI: COCTaB U
OCOOEHHOCTH CTPOEHHS,
TOMOJIOTHUECKUHN PSII.
Anernned —
MPOCTEUIIIAI
MPEJICTAaBUTENb aJIKHHOB

11

Brruucnenus no
YpPaBHEHUIO XUMUYECKOU
peakuu

12

Apenbl: 6eH3011 U
TONyOJ. TOKCHYHOCTH
apeHoB

13

14

I'eneTnueckas cBI3b
YIJIEBOAOPOJOB,
MPUHAJIECKAINX K
pa3IMYHBIM KJIaccam

[TpuponHbIE HCTOUHUKH
YIJIIEBOIOPOAOB:
IIPUPOJHBIN ra3 u
MOIYTHBIE HEPTSIHBIE
ra3bl, He()Th U MPOJYKTHI
e€ mepepaboTKu

15

[TpuponHbIE HCTOYHUKH
YIJIEBOAOPOAOB:
IIPUPOJHBIN ra3 u
MOMYTHBIE HEPTSIHBIE
ras3bl, He()Th U MPOJTYKTHI
e€ nepepaboTKH

16

17

18

KonTponbHas pabora no
pazneny
«YTIIeBOIOPOABD)
IIpenenbusie
OJTHOATOMHBIE CITHUPTHI:
METaHOJI ¥ STAHOJL.
Bonopoanas cBs3b

MHoroaToMHEIE CIIUPTHI:
OTUJICHTJIMKOJIb U




TJIMLEPUH

19

20

21

®DeHOo: CTpOoeHUE
MOJIEKYJIbI, PU3HYECKUE
1 XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

AJLIEruam:
dbopmanberua u
areTanabaerua. AneTod
OIHOOCHOBHEIC
npeaeiIbHbBIC
KapOOHOBBIC KHCIIOTHI:
MypaBbUHAS U YKCYCHAas

22

[IpakTuyeckas pabora Ne
2. «CnoiicTBa pacTBopa
YKCYCHOM KHCIIOTBI»

23

CreapuHoBas u
OJICMHOBAS KUCIIOTHI, KaK
NPEICTaBUTENN BBICIIAX
KapOOHOBBIX KHUCIIOT

24

25

26

27

28

MBpl1a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ACHUCTBUE

CrnosxHble 3(hUphI KaK
MIPOU3BOIHBIC
KapOOHOBBIX KUCIIOT.
I'maponus cnoKHbIX
3¢upoB

Kupsl: runponus,
IIPUMEHEHHUE,
Ouosnoruueckas poiib
KUPOB

VYrieBodsl: COCTaB,
KJIaccupuKarus.
Baxuerimue
MPEJICTaBUTEINHN:
TJTF0KO3a, PpyKTO3a,
caxaposa

Kpaxwmain u nemnntonosa
KaK MPUPOJHBIE
MOJIUMEPBI




29

KonTtponsHas pabora o
pazneny
«Kucnopoaconepxaiue
OpraHHYecKue
COETUHEHUS

30

AMMHBI: METHJIAMHUH U
AHUJINH

31

AMMHOKHUCIOTEI KaK
amQoTepHbIe
OpTaHHYECKUE
COEIMHEHNS, X
OHOJIOruYecKoe
3gaueHue. [lenTuabl

32

33

34

benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

OCHOBHBIC TTOHATHS
XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHNH

OcHOBHBIE METOBI
CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHU.
[ImacT™maccel, KaydykH,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KUIIACC

n/n

Tema ypoka

KoaunuecTBO 4acoB

Becero K/p Ip/p

Jlara
U3ydeHust

DJIEeKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XHUMHYECKHH DJIIEMEHT.
ATOM. DneKTpoHHAas
KOH(HTypamus aToMOB

Ilepronnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB JI.
W. MenneneeBa, ux cBs3b
C COBPEMEHHOU Teopueit
CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMHUYECKHUX HJIIEMEHTOB U
UX COEIMHEHUH 110
rpyIIaM U MEepUOIaM.
3HayeHue
MEePUOIUYECKOTr0 3aKOHA U
CHUCTEMbI XUMHYECKHUX
anemenTtoB J[.1.
MenieneeBa B pa3BUTHH
HayKH

CrpoeHue BenecTna.
XuMudeckas CBSI3b, €€
BUbI; MEXaHU3MbI
00pa3zoBaHus KOBAJIEHTHOM
cBs3u. BogopoaHas cBsizb

BanenTtHoCTb.
DIJIEKTPOOTPHUIIATETLHOCTb.
CTeneHb OKUCTIECHHUS.
BemectBa MonekynsspHOro
1 HEMOJICKYJISIPHOTO
CTPOEHUS

ITonsiTHE O THCTIEPCHBIX
cucreMax. MctunHbie 1




KOJIJIOUTHBIE PACTBOPBEI.
MaccoBas nond BelecTBa
B PacTBOpE

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKUX
COCIMHECHU.
['enernueckast CBS3b
HEOPraHNYECKUX BEIECTB,
Pa3INYHBIX KJIACCOB

10

11

12

13

Knaccudukanus
XHMHYECKHUX PEaKIUi B
HEOPraHUYEeCKON 1
OpraHUYECKON XHUMUH.
3aKOH COXpaHEHUs1 MacChl
BEILECTB; 3aKOH
COXpaHEHHU U
MIpEBPAIICHUS YHEPTUU
MIPU XUMHYECKUX
peaKIusax

CKOpOCTh peakluu.
OOpaTumble peakiuu.
XUMHUYECKOE PABHOBECHE

[TpakTuueckas padora No
1. «BnusiHue pa3anyHbIX
(bakTOpOB HA CKOPOCTH
XAMHYECKON PEAKIIUN»

DNEeKTPOTUTHYECKAS
mucconuanus. [loustue o
BOJIOPOJTHOM TTOKa3arese
(pH) pactBopa. Peaknuun
MOHHOTO OOMEHa.
I'maponn3 opraHnveckux u
HEOPTaHWYECKUX BEIICCTB

OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE
peakuuu. [lonsrue o0
3JIEKTPOJIN3E PACIIIIaBOB U
pacTBOPOB coJiei

KonTtponbHas pabora o
pazneny «Teopernueckue
OCHOBBI XUMUU»




14

15

16

17

Mertamisl, UX MOJI0XKECHUE
B [Iepnoanueckoit
CHUCTEME XUMUYECKUX
snemenTtoB . U.
Meuneneesa u
0COOEHHOCTH CTPOCHUS
aromoB. OOmmue
¢du3nveckre CBOUCTBA
METAaJIJIOB

CnuiaBbl METAJJIOB.
DIIEKTPOXUMUYECKUH P
HaANPSDKEHUH METaJlIoB

XHMHUYeCKre CBOMCTBA
BOKHCHIITNX METAJIJIOB
(HaTpUii, KU, KaJIbIIHH,
MarHui, aJIIlOMUHUN) ¥ X
COCIMHEHUN

XHUMHUUYECKHE CBOIICTBA
XpoMa, MeJI U UX
COCIMHEHUN

18

XUMHYECKHE CBOUCTBA
LIMHKA, JKeJIe3a U UX
COCIMHEHUN

19

[IpakTuueckast pabora Ne
2. "Pemrenue
IKCIIEPUMEHTATBHBIX
3aJ1a4 10 TeEME
«MeTamie»"

20

Hewmerannsl, ux
MIOJIO’KEHUE B
[Iepnoanueckoii cucreme
XUMHYECKHUX 3JIEeMEeHTOB JI.
N. Menneneera u
0COOEHHOCTH CTPOCHHUS
aTOMOB

21

du3nyecKue CBOMCTBA
HEMETAJJIOB. AJIOTPONHS
HEMETAJIOB (Ha mpuMepe
KHCIIOPOJIa, CEPBI,
docdopa u yriaepona)

22

XUMHYECKHE CBOMCTBA
raJIOT€HOB, CEPhI M MX




COEeIUHEHUN

23

24

XHUMHYECKUE CBOMCTBA
asora, ¢pocodpa u ux
COEMHEHUI

XUMHYECKHE CBOUCTBA
yriiepojia, KpeMHHUS B UX
COEIMHEHUN

25

[IpuMeHeHne BaKHEUIINX
HEMETAaJUIOB U UX
COCIMHEHUN

26

27

28

O0o061IeH e U
cucTeMaTu3aIus 3HaHui
o TeMe «HemeTtae.
Breraucnenus mo
YPaBHEHUSAM XUMUUYECKHUX
peakuuii u
TEPMOXUMHUYECKHUE
pacuEThl

[IpakTuueckast pabora Ne
3. «Pemenue
AKCTICPUMECHTATBHBIX
3aJa4 10 TEME
"Hemeramnr"»

KoHTtposbHas padoTa mo
TeMaM «MeTaJuibl» 1
«HemeTaieny

29

Heoprannueckue u
OpraHNYECKHUEe KUCIIOTHI.
Heoprannueckue u
OpraHMYECKHE OCHOBAHUS

30

31

AmMdoTtepHbie
HEOpPraHUYeCcKue 1
OpraHHYecKue
COEIMHEHHUS.
I'eneTnyeckas cBs3b
HEOpPraHUUYECKUX U
OpPraHMYECKUX BEIIECTB

Pois xumun B
obecreueHU
3KOJIOTHYECKOM,
DHEPrETUYECKON U
MHIIEBOM 0€30IMacHOCTH,




Pa3BUTUH MCIUITUHBL

32

33

34

[TpencraBnenus: 06 oOmUx
HAyYHBIX MPUHIIAIIAX
MPOMBIIIIEHHOTO
MOJTYYEHHS BAKHEUIIINX
BCIICCTB

YenoBek B MUPE BEIICCTB
1 MaTepHaJIOB

XuMUs U 310pOBbE
YyeJloBeKa

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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