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1. IOACHUTEJIBHASA 3AIINCKA

1.1. O6macTs npumenenust padoueii MporpaMmbI

Pabouass mporpamMmma ydeOHOW TUCHHUIUIMHBI XHUMHS O0IIE0O0pa30BATEIBHOIO IUKIA SIBISETCS
YacThIO0 IPOTrpaMMbl MOJTOTOBKM CHENHMaIUcTOB cpenHero 3BeHa (manee ITIICC3) B cooTBercTBUU €
®I'OC no cneunasbHOCTAM, PeaIu3yeMbIX B AKaJIE€MHUU.

1.2. HopmaTugnas 6a3a 115 pa3padoTku padodeii NporpaMMbI:

PaGouyas nporpamma paspadoraHa Ha OCHOBe

®denepanbHOrO TOCYAAPCTBEHHOTO 00pa30BAaTENBbHOIO CTaHJAapTa CcpeaHero (MOJIHOro) OOIIero
oOpa3oBaHusi, 00pa30BaHusl, YTBEPKIACHHOIO pukazoM MuHuctepcTBa oOpa3zoBanus u Hayku Poccuu
17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3apeructpupoBaHo B Munrocte Poccun 7 utons 2012 r.
Ne 24480, peanmuzyemoro B npezaenax [IIICC3 ¢ yyetom mpoduiis momrydaeMoro mpoQecCHoHaTbHOTO
o0Opa3oBaHuS;

[Ipukaza MunucrepctBa npocseuieHus: Poccuiickoit ®@enepanuu ot 12.08.2022 r. Ne 732, 3apeructp.
MunucreperBoM tocturmu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHHH U3MEHEHHH B (eepaabHbIi
rOCy/IapCTBEHHBI  CTaHAAPT CpeaHero oOmiero  oOpa3oBaHMs, YTBEPXKICHHOTO  MPUKA30M
MunuctepctBa oOpasoBanus u Hayku Poccuiickoit @enepanuu ot 17 masg 2012 r Ne 413;

[Ipukaza MunucrepctBa npocsemieHuss PO or 24 asrycra 2022 Ne 762, 3aperucTpupoBaHHOIO
MunuctepctBoM toctutiud PO (21.09.2022 N 70167) «O6 yrBepxknenuu I[lopsinka opranuzanuu u
OCYILIECTBICHUSI 00pa30oBaTEIbHOM JEATENbHOCTH IO 00pa30BaTEJIbHBIM IporpaMMmaM CpEeJHEro
npodeccrnoHabHOTO 00pa3oBaHus";

[Tpukaza MunucrepcrBa npocsemienus PO ot 05 aBrycra 2020 Ne885/390, 3apeructpupoBaHHOTO
MunuctepctBom toctuuun PO (per.Ne59778 ot 11.09.2020) «O mnpakTUyecKoll MOATOTOBKE
00y4aroIuxcs.

@denepalibHbIX TOCYJAapCTBEHHBIX 00pa30BaTeNbHBIX CTAHJAPTOB CpPEIHEro IMpodeccroHalIbHOTO
00pa3oBaHUs 110 CIIELHATBHOCTSIM:

38.02.01 DxoHOMUKaA U OyXralnTepcKuil yueT (110 oTpacisim);

43.02.16 Typu3sMm U rocTEIpUUMCTBO;

40.02.01 ITpaBo 1 opranu3zamys COIMAIBLHOI0 0OeceyeHusl.

08.02.01 CTpouTenbeTBO M dKCILTyaTalus 31aHUN U COOPYKEHUM;

21.02.19 3emneycTpoicTBO.

1.3. Ilean y4eGHOi AMCUMILINHDI:
B »5T10il cBsA3M mpu H3ydeHHUH mpenMeTa «XHUMUS» JOMHHHUPYIOLIEe 3HAUeHUE MPHOOpETaroT
TaKue LENH U 331a49H, KaK:
O ajanTanMg  OOydYaloUMXcs K  YCIOBUSAM  JUHAMUYHO  Pa3BUBAIOILEIOCS  MHpA,

(I)OpMI/IpOBaHI/IC HWHTCIJUICKTYAJIbHO pa3BHTOfI JINYHOCTH, TOTOBOU K CaMOO6pa3OBaHI/IIO,
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COTPYAHHUYECTBY, CaMOCTOSTEIIbHOMY MPHHATUIO TPAMOTHBIX DPELICHWH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSA3aHHBIX C BEHIECTBAMH U UX IPUMEHEHHEM;

o (¢opmHupoBaHHE Yy OOYyYarOIIMXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
UMEIOIMX YHUBEPCAJIbHOE 3HAUCHHE ISl PA3IMYHBIX BHUJOB ACATEIBHOCTH: PELICHHS
npoOjeM, TMOWCKa, aHaimuM3a ©W  00paboTku  MHpOpManuu, HEOOXOAMMBIX IS
npuoOpEeTEeHUs] OMBITA JICATEIILHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B TIO3HAHUHU
XUMHH, a TAaKXKe JUIA OIICHKH C TIO3ULUH 3KOJOTHYeCKON 0€30IaCHOCTH XapaKTepa BIUSHUS
BEIIECTB M XMMHUYECKUX MPOIIECCOB HA OPTraHU3M UYeJIOBEKa U MPUPOIHYIO CPEeay;

O pa3BHUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKHUX CIOCOOHOCTEH
00yJaromuxcst: cnocoOOHOCTH CaMOCTOSITENBHO MPHOOpPETaTh HOBBIE 3HAHUS M0 XMUMHUU B
COOTBETCTBUM C  JKU3HEGHHBIMH  IOTPEOHOCTSMH,  HCIIOJIB30BaTh  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTUU JUIS TIOMCKA W aHaJM3a Y4eOHOHW M Hay4dyHO- MOMYJISIPHOU
UHPOPMALIUN XUMHUECKOTO COJICPIKAHUS;

o (opmupoBaHHUe U pa3BUTHE Y O0YUYAIOUINXCS aCCOLMATUBHOTO U JIOTUYECKOTO MBIIIICHHS,
HaOJIFOIaTEIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOpbIe OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, IIPH TUTAHUPOBAHHUH U TIPOBEICHIH XUMUIECKOTO SKCIIEPUMEHTA;

O BOCHUTaHHE Yy OOydYaromuxcs YOSKIEHHOCTH B TYMaHHCTUYECKOH HaIpaBICHHOCTH
XUMHH, ©€ BaXXHOW pOJMM B pEHICHWH TIIOOANBHBIX MPOOJIeM palMoOHAIBLHOTO
IPUPOONOIB30BAHNUS, TIOMIOJTHEHHUS YHEPTETUIECKUX PECYPCOB U COXPAHEHHUS TPUPOTHOTO
paBHOBECHsI, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO OTHOLICHMS K MPUPOJAE U CBOEMY
3/I0pOBbIO, a TaK)Ke NPUOOPETEeHHs] ONIbITa MCHOJIb30BaHMS MOJYYEHHBIX 3HAHMH s

MPUHATHA T'PAMOTHBIX peIHeHI/Iﬁ B CUTyallUAX, CBA3aHHBIX C XUMHWUYCCKUMU SABJICHUAMMU.

2. COJAEP)KAHUE OB YYEHUST

10 KJIACC

Teopernyeckne 0CHOBBI OPraHHYeCKO XHMHUH
IIpenmer opraHmdyecko XuMHM: €€ BO3HMKHOBEHHME, pAa3BUTHE U  3HAUYCHHUE B
IIOJIyYYEHUN HOBBIX BELIECTB M MaTepuasioB. Teopus CTpOEHHsS OpPraHMYECKUX COeAMHEHHH A.M.
Bytneposa, e€ ocHoBHBIE MosI0KeHUS. CTPYKTYypHBIE (POPMYJIIBI OpraHndYecKuX BeecTB. ['omonorus,
HU30MCEpHs. XuMHuyeckas CBI3b B OpraHU4YCCKUX COCIUHCHUAX — OJJUHAPHBIC U KPATHEIC CBA3U.
[IpencraBnenue o kiaccu(UKalMM OpraHUYECKUX BemlecTB. HoMeHkiaTypa OpraHHYecKuX
COeIMHEHUH (cucTeMaThyeckas) ¥ TPUBHAJIbHBIE HA3BaHUS BAKHEHIIMX INpEICTaBUTENCH KIIaccoB

OpPraHn4Y€CKUX BCIICCTB.



JKcnepuMeHTATbHbIE METO/IbI H3y4YeHHs BellleCTB M MX MPeBpalleHu i
OsznakomiieHHe ¢ oOOpa3llaMyd OpraHMYeCKUX BEIIECTB M MaTepuallaMd Ha HX OCHOBE,
MOJICTTUPOBAHUE MOJICKYJl OPTaHMYECKHX BEIIECTB, HAOIIOECHUE W OMHCAHHE ICMOHCTPAIIMOHHBIX
OTBITOB TI0 TPEBPAIICHUIO OPTaHUYECKUX BEIIECTB TPU HarpeBaHUM (IUTaBIICHUE, OOYTIIMBaHUE U

TOpEHue).

Yriesoaopoasl

ANKaHbl: COCTaB W CTPOEHHME, T'OMOJIOTMYECKHH psa. MeraH u 3TaH — mnpocreimue
MPEJCTaBUTENIN aKaHOB: (PM3NYECKHE M XMMUYECKHE CBOMCTBA (pEakIMH 3aMEIICHUS W TOPEHUs),
HaXO0XXJICHUE B IIPUPOJE, MOITyYEHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB U CTPOEHHUE, TOMOJOIMUYECKHH psAd. DTWIEH M NPONMIEH — IpocTeiIne
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHMEe M XMMUYECKME CBOMCTBAa (peakuuu TI'MJIpUPOBaHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIUMEPU3allin), IOJIy4€HNE U IPUMEHEHUE.

Ankanuensl: OyramueHn-1,3 u metwiOyranues-1,3: cTpoeHune, BaXHEUIINE XHUMHYECKHE
cBOMcTBa (peakuus noauMepusanun). [lonyueHre CHHTETUYECKOT0 KaydyKa U Pe3UHBI.

AJKHMHBI: COCTaB U OCOOEHHOCTU CTPOEHHsI, TOMOJIOIMUYECKUM psil. ALeTHIIEH — MpocTeHIuit
IIPE/ICTaBUTENb AJIKMHOB: COCTaB, CTPOECHME, (U3MUECKME U XUMHUYECKHE CBOMCTBA (peakuuu
T'MJIPUPOBAHUS, FAJIOTEHUPOBAHNUS, TUAPATALIUHU, TOPEHNUS ), TOJTyYEHUE U IPUMEHEHHE.

Apenbl. ben3zon: coctaB, crpoeHue, (u3MUECKHME M XUMHUYECKHE CBOMCTBA (peakiuu
TaJIOTCHUPOBAHUS M HUTPOBAHMs), MOJNYyYCHHE M IPUMEHEHue. Jonyon: cocmas, CcmpoeHue,
Quszuueckue u Xumuueckue Ce0UCMEA (peakyuu 2ai02eHUpOBaHUs U HUMPOBAHUS), NONYUEHUe U
npumeneHue. TOKCUYHOCTb apeHOB. I 'eHeTHnYecKast CBsA3b MEXKY YIVIEBOAOPOJAaMH, IIPUHAIEKAIIUMHA

K PA3JIMYHBIM KJIaCCaM.

[TpupoHble MCTOYHHUKM YIIeBOAOPOJOB. [IpuponHblii ra3 M MONMyTHbIE HE(QTSHBIE Ta3bl.
Hedts 1 e€ npoucxoxnenue. CrocoObl nepepaboTku HEPTU: MEeperoHKa, KPeKUHr (TepMHUUYECKHH,
KaTaJIuTHYecKuil), muponus. [IpoaykTel nepepaboTku He(TH, UX IPUMEHEHHE B TPOMBIIIIEHHOCTH U

B ObITy. KaMeHHBII yrosib ¥ MPOyKThI €ro NepepadoTKH.

3KCHepHMeHTaJ'lLHI)Ie METOAbI U3YYCHHUSA BCIIECCTB U UX npeBpame}mﬁ
O3HakoOMIICHHE C O6p3.3LIaMI/I MJI1aCTMacC, Kayd4yKOB W PE3UHbI, KOJUJICKIINU ((HC(I)TB» n
«YFOHB», MOACIIMPOBAHUEC MOJICKYJI YIJIEBOAOPOAOB W TaJOTCHOIIPOMU3BOJHBIX, IMPOBCACHUC

NPaKTHYeCKOil padoThI: MOTyYeHHE STHIICHA U U3yUYE€HUE eT0 CBONCTB.

PacuérHble 3amaun
Brruncnenus no ypaBHEHHIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOTHMYeCTBa HCXOIHOTO
BEIIECTBA WM MPOJYKTA PEAKIMH MO U3BECTHBIM Macce, 00bEMY, KOIIMYECTBY OJJHOTO U3 UCXOIHBIX

BEIIECTB WU MPOAYKTOB PEaAKIINH). 6



Kuciopoacoaep:xkamue opranu4eckue coelMHEHHS

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHON M STaHON: CTpPOEHHE, (U3UYECKHE U
XMMHUYECKHE CBOMCTBAa (peakUMu C AKTUBHBIMH METaJUIaMH, TaJOr€HOBOJOPOJAaMH, TOpEHHE),
npuMeHeHne. BopopoaHbie CBA3M MEXIy MOJIEKylaMH ciupToB. [leificTBEe MeTaHoJIa U 3TaHOJA Ha
OpraHM3M YeJIOBEKa.

MHOroaToOMHbIE CIIUPTHI. DTHICHIIIUKOIb U TIUIEPUH: CTPOeHHE, (PU3NIECKUE U XUMUYECKUE
CBOWCTBA (B3aMMOJICHCTBHE CO LIEIOYHBIMU METAJUIaMH, KaueCTBEHHAs! PEeaKlis Ha MHOTOaTOMHBbIE
cnupThl). JlecTBUE HA OpraHu3M uyesioBeka. [IpuMeHeHue riuepuHa u 3TUIEHTTIMKOIS.

@deHoI: CTPOEHHE MOJIEKYIbI, (PM3NYECKHe M XUMHUYECKHe CBOMcTBAa. TOKCHMYHOCTH (heHoma.
[Tpumenenue penona.

Anbnerupl U kemonsi. ©opManblIeruf], aueTaabAerul: CTpoeHue, (hru3ndeckre 1 XuMHUIecKue
CBOMCTBAa (peakIUU OKHCIEHUS U BOCCTAHOBJICHHS, KAUECTBEHHBIC pEAKIUH), IOJIyueHUE U
IIPUMEHEHHUE.

Ayemon: cmpoenue, Quzuyeckue u XumMuyeckue ceoucmea (peakyuu  OKUCIEHUS U
60CCMAHOBIIeHUS), NOTYYeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE HpefeNbHble KapOOHOBbIE KHUCIOTHI. MypaBbUHAass M YKCYCHasi KHCIIOTBI:
CTpoeHue, (pu3nuecKkue U XMMHUYECKHE CBOMCTBa (CBOMCTBa, oOLIMe JUIs Kjlacca KHUCJIOT, peaKius
TepUpHKALNN), T0JTydeHHE U TpuMeHeHue. CTeapuHOBast U OJICMHOBAs! KUCIIOTHI KaK MPEICTABUTENN
BBICIIMX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BbICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JEICTBHE.

CrnoxHble 3(pUpbl Kak NPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MIpOnM3 CIOXKHBIX 3(QHUPOB.
Kupsl. ['maponus xupos. [Ipumenenue xxupoB. bruonornyeckas posib KUPOB.

VYrneBoasl: cocTaB, Kiaccudukanus yrieBoJoB (MOHO-, AM- M Iojucaxapuisl). ['moko3a —
MPOCTEHIINI MOHOCaXapHl: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbl, PU3NYECKUE U XUMUYECKHE CBOWCTBA
(B3aumoneiictBue ¢ ruapokcuaoM Meau(Il), okucinenne ammuadyHsiM pacTBopoM okcuna cepedpa(l),
BOCCTAaHOBJICHHE, OpOXKEHHE TIIIOKO3bl),HaXOKACHNE B IPUPOE, IPUMEHEHHE, ONOJIOTHYecKas polb.
®dorocuHTe3. PpyKTO3a KaK U30MEP TIIHOKO3HI.

Caxapo3za — npedcmasumeinsb OUCaxapuoos, 2UOPOIU3, HAXOHCOEHUE 8 NPUPOOe U NPUMEHEHUE.

Kpaxman m nemnrono3a kak NpUpoAHble nonaumepbl. CTpoeHHE KpaxMmalla U LEJUIIOJIO3BI.

dusnyecKkre ¥ XMMUUIECKHE CBOMCTBA Kpaxmaia (TUIPOJIN3, KAYeCTBEHHAs! PEAKIIUs C HOJOM).

JKCNepUMEeHTAJIbHbIE MeTOAbI H3yYeHHUs] BellleCTB M UX NMpeBpallleHn i
[IpoBenenue, HabmO/leHUE U OMKMCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
KaueCTBEHHbIE pEaKIMM OJIHOATOMHBIX CHHUpPTOB (OKHciaeHue »dTtaHoia okcuaoM Meau(ll)),
MHOT'OaTOMHBIX CIUPTOB (B3aUMoAeWcTBUE TiulepuHa ¢ ruapokcuaom wMmeau(ll)), ampaerunos
(oxucieHne aMMHAYHbIM pacTBopoM okcuaa cepedbpa(l) u ruapokcunom menu(ll), B3anmoneiicTeue

KpaxMaja ¢ HOJI0OM), TPOBEACHUE MPAKTUIECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KUCIOTHI. 7



PacuétHble 3a1aun
Brruucienust mo ypaBHEHHIO XUMHUYECKON Peakiuu (Macchl, 00béMa, KOJTUYECTBA UCXOTHOTO
BC€IICCTBA UIIN HpOIIyKTa peaKI_II/II/I 10 U3BCCTHBIM MaAcCCE, O6’béMy, KO.HI/ILIGCTBy OOHOI'O U3 UCXOIHBIX

BEILIECTB UJIU MIPOYKTOB PEAKIIUH).

A3oTcoepiKaine OpraHu4ecKue coeTuHeHUsl
Amunvl. Memunamun u aHuiuM: cocmas, CmpoeHue, QuauyecKue u XUMUYecKue Ceoucmed
(copenue, 83aumooeticmsue ¢ 6000l U KUCTOMAMU).
AMUHOKHUCIIOTHI KaK aM(OTEepHBbIC OpraHWYeCKHe coeluHEHUs. DU3NYECKHe W XUMHUYCCKHE
CBOWCTBAa aMUHOKHUCIIOT (Ha IIpUMepe TIUIMHA). bruomornyeckoe 3HaueHNE aMHHOKHUCTIOT. [lenTub!.
benku kak TpUPOIHBIC BBHICOKOMOJICKYJSIPHBIC COCOMHEHUs. llepBU4YHas, BTOpUYHAS U
TPETUYHAsE CTPYKTypa OCimKOoB. XHMHYECKHE CBOWCTBA O€JIKOB: THIPOJIA3, JIEHATypaIus,

KayeCTBEHHBIC PEaKIMU Ha OCJIKH.

JKCIepUMEHTAJIbHbIE MEeTO/AbI H3yYeHHsl BellleCTB U UX NMpeBpaLeHuil
HabGnronenne w omucaHue JEMOHCTPALMOHHBIX ONBITOB: JICHATypamus OEJIKOB IpH

Harp€BaHuHu, IBCTHLIC PCAKIINH OEJIKOB.

BbicokoMoOIeKyISIPHBbIE COCIMHEHHUS
OcCHOBHbBIE TOHATHS XMMHH BBICOKOMOJIEKYJSPHBIX COCIUHEHUI: MOHOMED, IOJIMMED,
CTPYKTYpPHO€ 3BEHO, CTEIEHb NOJUMEpPU3ALMU, CPEIHAs MOJeKysipHas macca. OCHOBHBIE METOJIbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHNIN — TIOJIMMEPU3ALHS U TIOJIUKOHICH AL,
IInacmmaccol (noausmunes, NOAUNPONUNEH, NOAUSUHUIXIOPUO, noaucmupon). Hamypanvueiii u
cunmemuyeckue Kayyyku (6ymaoueHoewlil, X10ponpeHossill U U30npeHoesulil). Bonokua: namypanvhosie
(X10n0K, wepcmb, WENK), UCKYCCMBEHHbLE (AyemamHoe 80JI0KHO, 8UCK03a), CUHmMemuyecKue (KanpoH u

J1A6CaH,).

3KCHepHMeHTaJ'lLHI)Ie METOAbI U3YYCHHUSA BCIIECCTB H UX npeBpameﬂniz’l

O3HaKOMIICHHE C O6pa3LIaMI/I MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBA3U
Peamu3amuss MeXnpenMETHBIX CBA3€H NPU  HM3YYEHHH OpraHudeckod xumuu B 10
KJIacce OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U
MIOHSATUH, ABJIAIOIIMXCA CUCTEMHBIMU JUISl OTJAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.
OOm1re ecTecTBEHHO-HAYUHbIE MTOHATHUS: SIBICHUE, HAYyYHbIN (akT, TUmoresa, 3aK0OH, Teopus,
aHaJlM3, CHUHTE3, KiIaccu(UKalus, TEepUOJUYHOCTh, HAOIIOJeHHE, W3MEpPEHUE, HKCIEPUMEHT,
MOZICJIINPOBAHUE.

dusuka: Marepus, dHCPrusa, Macca, aTom, 3JICKTPOH, MOJICKYJIA, BHCpI‘eTI/ILICCKI/Iﬁ YPOBCHB,
8



BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHUE BEIIECTBA, (PU3NYCCKUE BEIUYMHBI M SAMHHIIBI UX

U3MEpeHUsl.
buonorus: kierka,  OpraHusM, ouocdepa, OOMEH  BeIIECTB B  OpraHMm3Me,
dboToCHHTE3, OMOJIOTMYECKH aKTHBHBIC BelIecTBa (OCJIKH, YTIIEBOIbI, )KUPHI, hepMeHThl). ['eorpadust:
MUHEpAIbI,  TOPHBIE  MOPOJbI, TIOJE3HBIE  HMCKOMACMEIC, TOTLTUBO,

pecypchl.

TexHonorus: NUINEBbIE MPOIYKTHI, OCHOBBI PAIMOHAIBHOTO IMUTAHUS, MOIOIINE CPEICTBA,
JICKQPCTBEHHBIC M KOCMETHYECKHE TpenapaThl, MaTepUallbl U3 MCKYCCTBEHHBIX W CHHTETHYECKHX

BOJIOKOH.

11 KJACC

Teopernueckne 0CHOBbI XMMHH

Xumuyeckuil snemMeHT. AToM. Sapo aroma, HW30TOMbl. DIEKTPOHHAs  00O0JIOYKa.
DHepreTHYecKue YpOBHH, MOJAYPOBHH. ATOMHBIE OpOHTand, S-, P-, d- angemeHThl. OCOOECHHOCTH
pacrmpeiesieHdst 3JIEKTPOHOB IO OpOUTAISIM B aTOMaxX »3JIEMEHTOB IMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHPUTYpAIIHS AaTOMOB.

Ilepuonuueckuit 3akoH u Ilepuoguueckas cucremMa xuUMuU4Yeckux diemeHtoB JI.U.
MenaeneeBa. CBsA3b MepUOANYECKOro 3aKoHa U lleproanyeckol cucTeMbl XUMHUYECKUX 3JIEMEHTOB
J.. MenpeneeBa ¢ COBpEMEHHON TEOPHUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB 110 TPYIIIaM U MEPUOIaM.
3HavyeHHe NePUOJNIYECKOr0 3aKOHA B Pa3BUTHUN HAYKHU.

Crtpoenue BemiecTBa. XHUMHUYECKass CBS3b. BUABI XUMHUYECKOM CBs3M (KOBaJICHTHAs
HETIOJISIpHAsT W TIOJISIpHAsl, WOHHAsA, MeTajuinueckas). MexaHu3mbl 00pa3oBaHHS KOBaJCHTHOM
XUMUYECKON CBs3U (OOMEHHBI M JIOHOPHO-aKIenTopHBIN). Bomopoanas cBsa3s. BaneHTHOCTS.

9J'IeKTpOOTpI/II_[aTCJ'IBHOCTL. Crenenb okuciieHus. MoHbI: KATHOHBI U aHHOHBI.

BemecTtBa MOJEKYISPHOTO M HEMOJIEKYISIPHOIO CTPOEHHUs. 3aKOH IIOCTOSHCTBA COCTaBa
BelleCTBA. THUINBl KPUCTANIMYECKMX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAIUIMYECKON PEIIETKH.

[lonsaTne 0 nucrepcHbBIX cucTemax. VICTMHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas A0
BEIIECTBA B PACTBOPE.

Knaccudukanus HeopraHndeckux coenuHeHud. HomeHKkIaTypa HEOpraHMYECKHX BEILECTB.
I'eHeTnyeckass CBsI3b  HEOPraHWYECKUX  BEILECTB, IPHUHAMIECKAIIMX K PA3JIMYHBIM KIIACCaM.

Xumunyeckass peakuusa. Kiaccudukanuss XUMHUECKUX peakUMid B HEOPraHMYECKOd u
OpraHMYeCKON XHMMHHU. 3aKOH COXpPAHEHHsS] MacChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPALICHUS
SHEPIUU IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBHCUMOCTH OT pa3lu4HbIX (akTopoB. OOpaTtumble peakiund



Xumunueckoe paBHoBecre. @akTophbl, BIUSIOMINE HA COCTOSIHUE XUMUYECKOTO paBHOBeCUs. [IpuHImn
JIe larenne.

OnekrponuTrdeckas aucconmanus. CunbHble W ciaOble 2JIeKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECCTB: KHCias, HEWTpalnbHas, mienouHas. [lonsamue o 6000poonom nokazamene (pH)
pacmeopa. Peakuiuu MOHHOTO OOMeHa. [ u0poau3 HeopeaHu4ecKux u OpeaHudeckKux 6euecms.

OKHCIUTENEHO-BOCCTAHOBUTEIbHBIC peakuuu. [lowsmue 00 s1ekmpoauze pacniasos u

pacmeopos conell. [Ipumenenue anekmponusa.

JIKCIEPUMEHTAJIbHbIC METOAbI H3Yy4YEeHHUSI BeLeCTB U HX NPeBpaLeHHil
Hemonctpauuss tabmun — «llepmoguueckass cucrema  XUMU4eckux — adnemeHtoB J[.U.
MeHneneeBa», H3y4eHHE MOJAENECH KPUCTAUIMUECKUX PpEHIETOK, HaONI0JEeHUEe U OIHUCAaHue
JI€MOHCTPALIMOHHBIX U JIAOOPATOPHBIX ONBITOB (Pa3NIOKEHHE MEPOKCHIA BOJOPOJa B IMPHUCYTCTBUU
KaTaau3aropa, ONPENCIIEHUE Cpeabl  PacTBOPOB  BEHICCTB C IIOMOUIBK) YHHUBEPCAJIBHOIO
WH/IMKATOpa, PEaKMi HOHHOTO 0OMeHa), MPOBEACHUE MPAKTHYECKON paboThl «BiusHue pa3iIndHbIX

(hakTOpOB HA CKOPOCTh XMMHUYECKON pPEeaKIum.

Pacuérubie 3aqaun

Pacuétnl o YpaBHCHHAM XUMHUYCCKUX peaKuHﬁ, B TOM YHCJIC TCPMOXHUMHUUCCKUC paC‘léTbI,

paC‘-IéTI)I C UCITIOJIB30BAHUECM ITOHATHA «MaCCOBas J0JId BEHICCTBA».

Heopranuueckasi xumust
Hemeramnsl. Tlomoxenne HemeramnoB B Ilepuoanueckoil cucreMe XMMHUUYECKUX 3JIEMEHTOB
J.. MenneneeBa u ocoOeHHOCTH CTpoeHHs aTomoB. Dusnueckne CBOICTBa HEMETAIIOB.
ANOTponus HEMETANIOB (Ha pUMepe KUCIopoaa, cepbl, hocdopa u yriaepoa).
XUMUYECKHE CBOWCTBA BaXHEHIINX HEMETauloB (TajoreHoB, cepbl, a3ora, ¢ocdopa,
yriaepoia M KpeMHHS) U UX COENWHEHUH (OKCHAOB, KUCIOPOACOACPKAIIUX KHUCIOT, BOJOPOIHBIX
COCJIMHEHHI).

[IprMeHeHne BaKHENIINX HEMETAJUIOB U UX COCITUHEHUM.

Meraubl. [lonoxenne meraiuioB B Ilepuoanueckoit cucreMe XMMHYECKUX 3yemeHToB [1.M.
MenneneeBa. OCOOEHHOCTH CTPOEHHUSI DJIEKTPOHHBIX 000J0YeK aTroMoB MeTaioB. OOmue
¢usnueckue cBoicTBa MeTaioB. CIUIaBbl METAIOB. DIEKTPOXUMHYECKHHA PpSAJl HAMpPsSHKEHUN
MECTAaJIJIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIIIUX METAJUIOB (HATPUH, KW, KaJabIMi, MATHHUMA, ATFOMUHUM,
IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

O6mwme cnocoOsl TONyYeHHUs MeTaioB. Memannypeus. Kopposzus memannos.

Cnocobul 3auwjumasl ont KOppo3uu. HpI/IMCHCHI/IC MCTAJIJIOB B 6BITy 1 TCXHUKCE.
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JKCNEePUMEHTAJIbHbIE MEeTOAbI H3y4YeHHsI BelleCTB U UX NpeBpaleHuil
Wzyuenne komtekuuu «MeTamisl M CIUIaBbl», O00pa3loOB HEMETAJIOB, pEIlIeHHUE
HKCHEPUMEHTAIbHBIX 33/Jau, HAOII0IEHHE U ONMCAHUE IEMOHCTPALIMOHHBIX U Ja0OPAaTOPHBIX OIBITOB
(B3auMoielicTBHE THIPOKCHIA AIFOMUHMSI C PACTBOPAMHU KHMCJIOT U I1IE€JI0UYEH, KAUECTBEHHbIE PEAKIIUU

Ha KaTHOHBI METAJJIOB).

Pacuérnnie 3aqaun
Pacuérer Macchl BemiecTBa Wik 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOIO M3 Y4acTBYIOUIMX B pEaklMU BEIIECTB, pacuérhl Macchl (00bEMa, KOIMUYECTBA

BCH_IeCTBa) IIPOAYKTOB pCaKIUH, €CJIM OAHO U3 BCHICCTB UMCET IPUMECH.

XHUMHA U KU3HD

Ponp xumuu B 00ecriedeHUH 3KOJIOTUYECKOW, SHEPreTH4eCKOM M MUILEBOM 0e30MacHOCTH,
pa3BuTUU MeAULIMHBL. [IoHATHE 0 HAYYHBIX METO/1aX MO3HAHMSI BEILIECTB U XUMUYECKUX PEaKIUil.

IIpencraBnenus 06 oOMMX HAYYHBIX MPUHIMIIAX MPOMBIIIICHHOTO MOJIYYEHUS BaXKHEHIIMX
BELIECTB.

UYenoBek B MHUpPE BEUIECTB U MaTEpUaJIOB: BaKHEUIIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuallbl, KpackH, CTEKJIO, KEepaMHUKa, MaTepHuaibl JUIs
3JIEKTPOHUKHU, HAHOMAaTEepUaJlbl, OPraHUYECKHUE U MUHEpaIbHbIE y100pEeHNUs.

XuMHsT W 370pOBbE 4YeNOBEKa: IpaBUiIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,

npaBujia OE€30MaCHOTO HCIIOJIB30BAHUS TPENapaToB OBITOBONM XWUMHUU B TTOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H

Peanunzanus MeXIpeIMETHBIX CBsI3€H NMpH U3y4eHUHU OOIel M HeopraHmdeckoi xumuu B 11
KJIaCCE OCYIIECTBIISETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO- HAyYHbIX MOHATUH, TaK U
MOHATHUM, SBISIOIIUXCA CUCTEMHBIMU JJIs1 OTJIEIbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOm1re ecTecTBEHHO-HAyYHbIe MOHATHUS: HAayyHBIH (akT, TMIIOTE3a, 3aKOH, TEOpHUs, aHAIM3,
CHHTE3, KJIacCU(UKalUs, IEPUOANIHOCTb, HAOIOJeHHE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHHE,
SIBJICHUE.

@dusmuka: MaTepusi, JHEpPrus, Mmacca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
pPalMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKH YpOBEHb, BEIIECTBO, TeNO, O0BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECKUE BEIMUUHBI U €IMHUIIBI UX U3MEPEHHS, CKOPOCTb.

buonorus: kneTka, opranusm, SKocucTema, 6uocdepa, MaKpo- ¥ MUKPOIJIEMEHTHI, BUTAMHHBI,
0OMEH BEIIECTB B OpraHU3ME.

I'eorpadus: MuHepanbl, TOpHbIE TOPO/IbI, TOJE3HbIE HCKOIAEMbIe, TOIUINBO, PECYPCHI.

TexHonorus: XxuMu4eckas MPOMBIIUIEHHOCTh, METAJUTYprus, MPOU3BOJCTBO CTPOUTENbHBIX

MaTcpuraios, CEIILCKOXO03ICTBEHHOE IMPpOU3BOACTBO, nunieBas MMPOMBIINIJICHHOCTD,
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(bapMaI_[eBTI/I‘-IGCKaSI MNPOMBINIJICHHOCTDb, ITPOU3BOACTBO KOCMCTHYCCKUX IIPLCIIapaTOB, HNPOU3BOICTBO

KOHCTPYKIHUOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBIIIIIICHHOCTh, HAHOTCXHOJIOTHH.

3. PE3YJIBTATHI OCBOEHMS YYEEHOU JUCITATIINHBI

OcBoenue coaepkanusi y4eOHOM JUCHUIUIMHBI «XUMHUS » O00ECIeYMBaeT JOCTHKCHHUE
00y4aloLUMUCS CIEAYIONIUX Pe3yabTaTOB:

JIMYHOCTHBIE PEe3yAbTAThl OCBOCHHS MpPEAMETa « XUMHUS OTPaXaroT COPMUPOBAHHOCTD OIBITA
MO3HABATENIBHOM M MPAaKTUYECKOM MESATETBbHOCTH OOYYaloIUXCA MO peaju3alid TNPUHSTHIX B
o011ecTBe IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpasaancKoro BOCIUTAHHUS:

OCO3HAHMS OOYYAIOIIMMHCS CBOMX KOHCTHTYLHOHHBIX NpaB M OOS3aHHOCTEH, YBaXEHHs K
3aKOHY U TIPABOTIOPSIIKY;

IIPEICTABICHHS O COLMAIBHBIX HOPMaxX M MPABHIAX MEXKIHYHOCTHBIX OTHOIICHHI B
KOJUICKTHBE,

TOTOBHOCTHU K COBMGCTHOP’I TBOp‘-IGCKOfI JCSATCIIBHOCTU HpI/I CO31aHNUu yIIe6HI>IX HpoeKTOB,
peIHeHI/II/I yIIe6HI>IX U I103HABAaTCJIbHBIX 3a1a4, BBIITIOJIHCHUU XUMHWYCCKUX 3KCHepHMeHTOB;

CIOCOOHOCTH TOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apTyMEHTBI APYTUX MpU
aHaJM3e Pa3IMYHBIX BUJIOB YUECOHOH NESATEITHLHOCTH;

2) NATPHOTHYECKOI0 BOCIINTAHUSA .

HEHHOCTHOI'O OTHOMICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICAUTO OTECYCCTBCHHOM XHUMHUH,

YBAKCHHUA K MPOLECCY TBOPUYCCTBA B obnactu TCOpUU U IMPAKTHUYCCKOI'O IPUMCHCHHA XHMHU,
OCO3HaHHUA TOTO, YTO AOCTHUIKCHUSA HAYKU CCTb PE3YJbTAT AJIUTCIIBHBIX Ha6ﬂmﬂeHHﬁ, KpPOIIOTJIMBLIX
SKCHICPUMCHTAJIbHBIX ITOUCKOB, IOCTOAHHOT'O TPpYyJda y‘IéHLIX U MIPAKTUKOB;

HHTEPCCAa U NMTO3HABATCJIbHBIX MOTHUBOB B IIOJYUCHUH U IMOCICAYIOMIEM aHAJIN3C I/IH(i)OpMaHI/H/I (o)
NEepCAOBBIX NOCTHIKCHUAX COBpCMCHHOfI OTE€YECTBEHHOM XHUMUU,

3) AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUSA

HPaBCTBCHHOI'O CO3HAHUS, 3TUYCCKOTI'O ITIOBCACHU

CIIOCOOHOCTU OLCHUBATb CUTyalluH, CBA3aHHBIC C XUMHWYCCKUMU ABJICHHUAMH, W IIPUHUMATDH
OCO3HAaHHBIC pCHICHUA, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBECHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OILIEHHUBAaTh CBOE MMOBCACHHUEC MW TIOCTYIIKM CBOHUX TOBapHHICﬁ C HO3HHPII>1
HPAaBCTBCHHLIX U ITPAaBOBBIX HOPM M OCO3HAHUEC HOCJ'IGI[CTBI/Iﬁ OTUX IMOCTYIIKOB,

4) dopMupOBaHHS KYJILTYPbI 310POBbS:

MOHWMAaHUS IIEHHOCTEH 370pOoBOTO U Oe3omacHoro oOpa3a JKW3HH, HEOOXOJAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (DPU3HUYECKOMY U TICHXUIECKOMY 37I0POBEIO;

coOJTr0IeHHsI TIPaBIIT 0€301TaCHOTO 0OpaIeHHs ¢ BEIECTBAMH B OBITY, ITOBCETHEBHOM JKU3HU U B
TPYJIOBOH ESTENBHOCTH;

MMOHUMAaHUS [IEHHOCTH MPaBWJI UHIUBUIYATHHOTO U KOJIEKTUBHOTO O€30MacHOTO TOBEICHUS B
CUTYaIIUSX, YTPOXKAIOIIUX 3[I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHUS TIOCIEACTBHM W HENPHUITHS BpPEIHBIX TMPUBBIUEK (YIMOTPEOJICHHS] aTKOTOJs,
HApKOTUKOB, KYPEHHUS);

5) TpynoBoro Bocnutanus: "



KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B YU€OHO-HUCCIIEIOBATEIIBCKOM IEATEIbHOCTH, OOIIIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U IPYTUX BUJAX IEATECIBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4aCcTHE B PELICHUU IIPAKTUYECKHUX 3aJa4 COLUAIBHON
HalpaBJIEHHOCTH (B PAMKax CBOEro KJlacca, IIKOJbI);

HHTEpeca K  IPaKTHYECKOMY U3Yy4EHHIO npodeccuii pasIU4YHOro pona,
B TOM YHCJIE HA OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYLY, JIIOASIM TpyZAa U pe3yibTaTaM TPYIOBOH AESITEIBHOCTH; TOTOBHOCTU K

OCO3HaHHOMY BBIOOPY MHAMBUYaJIbHOM TPaeKTOPUHN 00pa3oBaHus,
Oyaymwell npodeccun M peanu3alud COOCTBEHHBIX MKHM3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB M TOTPEOHOCTEN 00IEeCTBa;

6) sKos10rMUECKOro BOCHHTAHNS:

HKOJIOTHYECKH 11eJIECO00Pa3HOr0 OTHOUICHHUS K IPUPO/IE, KaK UICTOUYHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

MOHMMAHMS TJO0AIBHOTO XapaKTepa O3KOJOTMYECKHX MpOoOJIeM, BIMSHHUA 3KOHOMUYECKHUX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHUs HEOOXOAMMOCTH WCIIOJIb30BaHUS JOCTIKEHUH XUMHUU [UIsl PELICHUS BOIIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTUBHOT'O HENPUATUSA NCHUCTBUH, IPUHOCIIIMX BPEI OKPYKAIOIIEH MPUPOJHOU Cpee, YMEHHUS
MIPOTHO3UPOBATh HEOJIArOMPUATHBIE SKOJOTHYECKHE IOCIEICTBUS MPEANPUHUMACMbIX ACUCTBUN U
MpeaoTBpaliaTh Ux;

HaJu4us Pa3BUTOTO JKOJOTMYECKOIO MBINUICHMS, OKOJOTMYECKOM KYJIbTYPBI, OIBITA
JIEATEIbHOCTH SKOJIOTUYECKON HAIlPaBJIEHHOCTH, YMEHHSI PYKOBOJICTBOBATHCS UMU B [TIO3HABATEIIBHOM,
KOMMYHHUKATHBHOW M COLIMAJIbHOW MPAKTUKE, CIIOCOOHOCTM M YMEHHUS aKTUBHO IPOTUBOCTOSTH
UJICOJIOTHH XeMohoouu;

7) HeHHOCTH HAYYHOIO NO3HAHMS:

Cc(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HaYKU ¥ 0OILIIECTBEHHOW NMPAKTUKU;

MOHUMaHMs CcHequpUKH XHUMHUU Kak HayKM, OCO3HaHuUd €€ poiau B (HOpPMHUPOBAHHUU
PaLMOHATILHOTO HAy4YHOTO MBIIIEHHUS, CO3/1aHUU L[EJIOCTHOTO IPEJCTaBICHUS 00
OKpY’KaroIlleM MUpPE KaK O €IMHCTBE IPUPO/IbIl U YEJIOBEKA, B IO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEH
U pelIeHu! MpobieM COXpaHEeHUs MPUPOJIHOTO PaBHOBECHS,

yOXIEHHOCTH B 0CO00M 3HAUYMMOCTHM XHMHUH JJI COBPEMEHHOW LMBMIM3AlMU: B €€
TYMaHHUCTUYECKOW HAIPaBIIEHHOCTH W BaXKHOM pOJIM B CO3JaHMM HOBOM 0a3bl MaTepuaibHOU
KYJIbTYpPbI, PELIEHUU TJI00AJbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOI,
HHEPreTUUECKOM, MUIEBONH M 3KOJOTMYECKOW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI, 00eCIIeYeHUU
YCIIOBUH YCIEIIHOTO TPYAA U 3KOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJJ0r0 4jieHa 00I11eCTBa;

€CTECTBEHHO-HaYYHON I'PaMOTHOCTH: TOHUMAaHUS CYIITHOCTH METO/I0B MTO3HAHUS, UCIOIb3YEMbIX
B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCHOJb30BaTh IIOJydaeMble 3HAHMS JUIsl aHaiu3a u
OOBSICHEHUS SIBIICHUM OKpYKAIOIIEr0 MHpa M NPOMCXOIAIIMX B HEM HM3MEHEHHH, yMEHUs JelaTh
000CHOBaHHBIE 3aKJIIOUEHHS] HA OCHOBE HAayYHBIX (PAKTOB M MMEIOLIUXCS JAHHBIX C IEIBIO MOTyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMUYECKHE 3HAHHS s pelieHus npobieM B
pealIbHbIX KU3HEHHBIX CUTYaIHIX;

MHTEpPECca K MO3HAHUIO U UCCIIE0BATEIBCKON AESATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO0 U caMO00pa30BaHUI0, K AKTUBHOMY
MOJIYYEHUIO HOBBIX 3HAHUH 110 XMMHUHU B COOTBETCTBHH C )KU3HEHHBIMHU MOTPEOHOCTIIMU;

MHTepeca K 0COOEHHOCTSM Tpy/ia B pa3InYHbIX cepax MpohecCHoHaTbHON AeSTeTbHOCTH. 13



METANPEIMETHBIE PE3YJIBTATbBI

MertamnpeaMeTHbIe pe3yiIbTaThl OCBOSHHS YYeOHOTO TpeaMera «XUMHs» Ha YPOBHE CPEIIHETO
00111ero 00pa3oBaHus BKIKOYAIOT:

3HaYMMble s (OPMHUPOBAHUS  MHUPOBO33PEHUS OOYYAIOIIMXCA  MEXAUCHUIUIMHAPHBIC
(MeXMpeIMeTHbIE) OOIIEHAYYHBIC MOHITHS, OTPAKAIOIIAE IEJOCTHOCTh HAyYHOW KapTUHBI MUpa U
cnenu(UKy METOIOB TO3HAHUS, WUCIOJNB3YEMbIX B ECTECTBCHHBIX HayKax (Marepus, BEIIECTBO,
SHEprus, SIBJICHHUE, MPOLECC, CHCTeMa, HAyYHbId (DaKT, IPUHIIUII, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIEI0OBAaHKE, HAOIIOIEHIE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

YHHUBEpCaJibHbIE Yy4YeOHBbIC JCHCTBHs (IIO3HABATENIbHbIC, KOMMYHHKATUBHBIC, PETYJIATUBHBIC),
oOecrieunBaromue (HopMuUpoBaHKE (GYHKIMOHATIHHONH TI'PAMOTHOCTH W COLMAJIBHOW KOMIICTCHIHH
00yJarouxcs;

CIOCOOHOCTh o0yyaromuxcs UCTIOJIb30BATh OCBOCHHBIC MEXIUCIUTUTHHAPHBIC,
MHUPOBO33PECHYECKHE 3HAHUS Y YHHBEpCAIbHBIC y4eOHBIC JCHCTBHS B TIO3HABATEILHOW M COIMATIBHOMN
MIPAKTHKE.

MeTaHpeI{MeTHBIe PE3YyIbTaThbl OTpaxxaroT OBJIAICHUC YHUBCPCAJIbHBIMU y‘I€6HI>IMI/I
IMMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIIATUBHBIMHA HeﬁCTBHﬂMH.

ITo3HaBaTebHbIEe YHHBepcaJibHble y4eOHbIe NeiicTBUSA
Ba3oBble jJornyeckue AeiicTBuA:

CaMOCTOSITENIbHO ~ (OPMYJIMPOBAaTh M aKTyalM3HpoBaTh MpoOJeMy, BCECTOPOHHE €&
paccMmarpuBaTh;

OTIpEeAEIIATh LIeNU JIeATENbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHXKEHUSI, COOTHOCUTh
pe3yNbTaThl JEATEIBHOCTH C [TOCTABIEHHBIMU LIETISIMHU;

HCIOJIb30BATh IPU OCBOCHUH 3HAHUH MTPUEMBI JIOTHYECKOT0 MBIIIJICHUS — BBIJEIATh XapaKTEPHbIE
IPU3HAKU MTOHATUM U yCTaHABIMBAaTh UX B3aUMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOLIUE IOHATHS JUIS
00BsICHEHUS OTJENbHBIX (DAaKTOB U SIBJICHMIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIacCU(UKAIIUHU BEIIECTB U XUMHUUECKUX PEaKLINH;

YCTaHABIIMBAaTh NPUYMHHO-CJIEJCTBEHHBIE CBSA3M MEXAY M3yYacMbIMU SIBICHUSMU;

CTPOUTH JIOTMYECKUE pacCyXIeHUs (MHIYKTHBHbBIC, ACIYKTUBHBIC, 110 AHAJIOTMU), BBISBISTH
3aKOHOMEPHOCTH M TPOTHUBOPEUMsS B pPACCMATPUBAEMBIX SBJIECHUAX, (HOPMYyIUpPOBaTh BBIBOABI U
3aKJIF0UYEHHS,

MIPUMEHSIThH B NPOLIECCE TO3HAHMSI, HCII0JIb3YyEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
peoOpa3oBbIBaTh MOJIENIbHbBIE PEJCTABICHUS — XUMUYECKUH 3HAK (CHMBOJI) 3JIEMEHTa, XUMHUYECKas
dopmyna, ypaBHEHHE XUMMUYECKOW peakIUMM — IMpH peIleHUH Y4YeOHBIX IO3HABAaTENbHBIX U
IPAKTUYECKUX 3a7ady, MPUMEHATh Ha3BaHHbIE MOJIENbHBIE MPEACTABICHUS JUISl  BBISBICHUS
XapaKTEepHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKIU.
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ba3oBble HcciaeaoBaTebLCKHE TeliCTBUS:

BJIaACTh OCHOBaAaMM METOIOB Haquoro IIO3HAHUs BCIHICCTB U XHUMHUYCCKHUX peaKHHfI;
(I)OpMy.HI/IpOBaTB e U 3agadu UCCICOOBaHUA, HMCIIOJIB30BAaTh IIOCTABJIICHHBIC W CaMOCTOATCIBHO
cOpMyIHpPOBaHHBIE BOMPOCH! B KAYECTBE MHCTPYMEHTA MMO3HAHHUS M OCHOBBI ISl (hopMUpOBaHUS
THUIIOTE3bI 110 HpOBepKe HpaBI/IJIBHOCTI/I BBICKA3bIBACMBIX
CYXKJICHUI;

BJIaJICTh HABBIKAMU CaMOCTOATEJIBHOTO IUIAHUPOBAHMS M NPOBEIACHUS YUYECHUUYECKUX
AKCIICPUMEHTOB, COBEPIICHCTBOBaTh YMEHHMsI HAOJIOaTh 3a XOJOM IIpoliecca, CaMOCTOATEIHLHO
MIPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIupoBaTh OOOOUIEHHUS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTAaTOB HCCIEIOBAHUS, COCTaBISATh OOOCHOBAaHHBIM OTYET O MPOJEIaHHOM
pabore;

puoOpeTaTh OMBIT YYCHUYECKON MCCIEA0BATEILCKON M TPOSKTHOM JIEATEILHOCTH, MPOSBIISATh
CIIOCOOHOCTh ¥ TOTOBHOCTBH K CaMOCTOSITEJILHOMY MOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3aj1ad,
HpI/IMeHeHI/IIO paSJII/I‘-IHBIX MCETOHAOB ITO3HAHUS.

PabGora c undopmanmeii:

OpUEHTUPOBATHCS B PA3IMUHBIX MCTOYHUKAX MH(POpMALUU (HAYy4HO-IOMYJISIpHAs JUTEepaTypa
XMMHUYECKOTO COJAEpKaHMs, CIpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), aHaIU3UPOBATh
MHOGOpPMALMIO PA3IMYHBIX BUIAOB M (GOpPM NpPEICTABICHUS, KPUTHUYECKU OLIEHMBATh €&
JIOCTOBEPHOCTb U HEITPOTUBOPEUUBOCTD;

dbopMynHpOBaTh 3ampOCHl M IPHUMEHSATh pa3IMYHbIE METOJIbl IpPH MOHCKE U OTOOpe
uHpopMaluu, HeOOXOJUMOI [T BBINOJIHEHUS Y4€OHbIX 3aJau ONPeIeIEHHOIO THIIA;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHHA U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMANbHYIO (GOpMy NpeAcTaBieHUs HHPOpMaLUU (CXEMBI,
rpaduku, 1uarpamMmsl, TaOJIUIblL, PUCYHKHU U IPYTHUE);

UCTIOJIB30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEJCTBA MPH PadOTE ¢ XUMUIECKOH MHPOpMAIUEi:
MPUMEHTh MEXIpeIMeTHbIe ((u3nyecKue U MaTeMaTU4YeCKue) 3HaKh U CHMBOJIBIL, (HOPMYIIbI,
ab0peBUaTypbl, HOMEHKIIATYDY;

UCIIOJIb30BaTh U MPEe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIAHOCTH.

KoMMyHuKaTHUBHBbIE YHHBepCaJbHble yuyeOHbIE 1eiiCTBHA:

3alaBaTh  BONPOCHl IO CYLIECTBY 0OCY)XJaeMOll TeMbl B XOJ€ Juajora W/WUiu
JUCKYCCHUHU, BBICKA3bIBaTh UICH, (HOPMYIHUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIHHO BBITTOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYNATh C MpPE3EHTalueld pe3yJbTaTOB I[O3HABATEIbHON JEATEIbHOCTH, MOJTYYEHHBIX
CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBITOJHEHUH XUMUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKONH pabOThl MO MCCIETOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3aluu y4eOHOTO
mpoekTa u  (GOpPMYyITUPOBATH BBIBOABI IO pE3ylbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MYTEM
COTJIACOBAHUS TIO3UIIMH B X0/1€ OOCYKIACHHS 1 0OMEeHa MHEHHUSIMHU.

PeryasitTuBHble YHMBepcaJlbHble y4eOHbIe JeiiCTBUS

CaMOCTOSITENIbHO TJIAHUPOBAaTh M OCYIIECTBISATH CBOIO IIO3HABATEIBHYIO JESATEIbHOCTD,
ompenensas e€ LeNu M 3aJayd, KOHTPOJIUPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npeJularaeéMblii  allTOPUTM JEHCTBUN TNPH BBHIMOJHEHHM YYEOHBIX W HCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbonee 3(h(HeKTUBHBIA CrOCO0 MX pelIeHHs ¢ y4ETOM MOJIY4YEeHHUs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIMSIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.
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INPEIMETHBIE PE3YJIbTATBI
10 KJIACC

[IpenmeTHble  pe3ynbTaThl oOcBoeHUsT Kypca «OpraHuueckas XHUMHUS»  OTPAXKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI 0 XUMHUYECKON COCTaBJISIIONICH €CTeCTBEHHO-

HAYYHOH KapTUHBI MUPA, POJIU XMMUU B TIO3HAHUU SBJICHUNA MTPUPOJIBI, B POPMUPOBAHUHN MBILILICHHS
U KyJIbTYpBHl JHYHOCTH, €€ (YHKIHMOHAIGHOW TPaMOTHOCTH, HEOOXOOMUMOH Ml  pelIeHHs
MPAKTUYECKUX 3aJad U DKOJIOTMYECKH OOOCHOBAaHHOIO OTHOUIIEHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEJIE;

BJIaACHHUC CHUCTEMON XMMHYCCKHUX 3HaHPII>'I, KOTOpas BKIOYACT: OCHOBOIIOJIAraronue IMmOHATHUA
(XMMUYeCcKul DJIEMEHT, aToM, OJJIEKTpOHHas o00o0JoYka aroma, MOJIeKyJla, BaJCHTHOCTH,
ANEKTPOOTPHUIIATEILHOCTh, XMMHUYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpauIéHHasi), MOJIb, MOJISIpHAsi Macca, MOJISIPHbINA 00BEM, YIIIEpOIHBIN CKeleT, (YHKIMOHATbHAS
rpymnna, paguKai, U30MepHsi, H30Mepbl, TOMOJIOTUYECKHI psJl, TOMOJIOTH, YIJI€BOJOPOIbI, KUCIOPO.
U a30TCOJIEpIKAIUEe COCTUHEHUSI, MOHOMED, MOJUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbBIE
COEIMHEHMS); TECOPUH U 3aKOHBI (TEOpHS CTpOeHUs opraHndeckux pemiecTB A.M. byTieposa, 3akoH
COXPAaHEHHUS MaCChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUU; MUPOBO33PEHUYECKUE
3HAHUA, JIeXKallie B OCHOBE IMOHUMAHHS MPUYUHHOCTH U CHCTEMHOCTH XHUMHUYECKUX SIBJICHHIA,
(akToNOruuecKue CBEJEHUs O CBOMCTBaX, COCTaBe, MOJTYYCHHH M OE30MacCHOM HCIOJIb30BaHUU
BXHEHIIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM 1eATEIHbHOCTH YEIOBEKa,

c(OpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIE MPHU3HAKA MOHITHM, yCTaHABIMBATh

UX  B3aUMOCBSI3b,  MCIOJI30BaTh  COOTBETCTBYIOIIME  TOHSTUS IPH ONUCAHUU COCTAaBa,
CTPOECHUS U MPEBPALICHUN OPTAHUYECKUX COCTUHEHU;
c(hOpMUPOBAHHOCTh YMEHUI UCII0JIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIsi

COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON) (HOpMYT OpraHUYECKuX
BEIIECTB U YPAaBHEHUH XMMUYECKHUX pPEaKLMH, W3rOTaBIMBaTh MOJIEIU MOJIEKYJl OpraHMYeCKUX
BEIIECTB /ISl MJUTIOCTPALMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMS,

c(OpMUPOBAHHOCTh YMEHHUM YCTaHaBJIMBAaThb IPUHAUICKHOCTh H3YyYEHHBIX OpPraHMYECKHUX
BEIIECTB IO HUX COCTaBy M CTPOCHHMIO K OMNpeAelNEHHOMY KiacCy/Tpylme COoeluHEHUH
(YyrineBoJopo/sl, KUCIOPOA M a30TCO/AEpIKAIINe COCTUHEHUS, BHICOKOMOJIEKYIISIpPHBIE COETMHEHMS),
naBaTh MM Ha3BaHUS 1o cuctemarnuyeckoil HomeHknatype (IUPAC), a Takxke NpuUBOIUTH
TPUBHMAJbHBIE HAa3BaHUSA OTHENbHBIX OPraHMYECKUX BEIIECTB (3THICH, NPOIMWICH, AalleTHJIEH,
STUJICHIJIUKOJb, TIUIEPUH, GeHol, popMalbIeru, aleTaablAeril, MypaBbuHas KUCIO0Ta, YKCyCHas
KHCJIOTa, OJIEMHOBAasl KUCIIOTa, CTEapMHOBas KHUCIIOTA, INIIOKO3a, (PpyKTO3a, Kpaxmall, LEJUIHJIO3a,
TJIALIMH);

c(OPMHPOBAHHOCTh YMEHHUS OMNpPENENsATh BHAbl XHUMHUYECKOH CBSI3U B OpPraHUYECKHX
COE€MHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI MPHUMEHSTHh IIOJOKEHUS TEOPUU CTPOEHUS OpPraHUYEeCKUX
BemiectB A.M. BbyrtnepoBa s 0ObSCHEHHsS 3aBUCUMOCTH CBOMCTB BEIECTB OT HX COCTaBa M
CTPOEHMS; 3aKOH COXPaHEHHUSI MacChl BEIIECTB;

c(OpPMHPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh COCTaB, CTpPOEHHUE, (GPU3NUECKUE U XUMUUYECKHUE
CBOWCTBAa TUIUYHBIX MpEICTaBUTECH Pa3JIMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, HTaH,
STUJICH, TPOMNWJIEH, aleTuseH, OyraaueH-1,3, mermnOyranueH- 1,3, GeH307, METaHON, 3TaHOI,
STUJICHIJIMKOJb, TIMLIEPHUH, (EHOJI, aleTalbIeTu, MypaBbUHAs M YKCYCHas KHCIIOTHI, TJIHOKO3a,
Kpaxmall, LeJUII0JI03a, aMUHOYKCYCHAasl KHCIIOTa), WIIOCTPUPOBATh IN€HETHUECKYIO CBS3b MEXKAY
HUMHU YpPaBHEHHMSMH COOTBETCTBYIOUIMX XMUMHMUYECKHX PEAKLIMHA C MCIOIb30BAaHUEM CTPYKTYPHBIX
hopmyu;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh MCTOYHHUKHU YIJIEBOJAOPOIHOTO ChHIpbs (HE(TH,
NPUPOJHBIN Ta3, yrojb), CIOCOOBI HUX MepepadOoTKM M MPAKTUYECKOe MPHUMEHEHHE MPOJYKTOB
nepepaboTKH;
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c(OpMHUPOBAHHOCTh YMEHHM MPOBOAUTH BBHIYMCIEHUS 110 XMMHUYECKUM YpPaBHEHHSIM (Macchbl,
00bEMa, KOJMYECTBAa HCXOJHOTO BEIIECTBA HJIM MPOAYKTAa PEaKIUU MO H3BECTHHIM Mmacce,
00BEMY, KONHYECTBY OJHOTO W3 MCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH);

c(OpMUPOBAHHOCTh YMEHUH BIAJETh CUCTEMOM 3HAHMNA 00 OCHOBHBIX METOAAX HAYYHOIO
MO3HAHUS, UCIIOJB3YEMbIX B XUMUU MPU U3YyYCHHUH BEIIECTB M XMMHYECKUX sSBJICHUHN (HaOI0/IeHuE,
U3MEpeHHue, IKCIEPUMEHT, MOJICIHPOBAHUE), UCIIOJIb30BaTh CHCTEMHbIE XMMUYECKUE 3HAHUS IS
NPUHATHS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYAIUSX, CBS3aHHBIX C BELIECTBAMH M HUX
MIPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHUU co0Jro1aTh npaBuia  MOJb30BaHUSA XUMHYECKON
nocyaod u jgabopaTopHbIM O0OpYIAOBaHMEM, a TaKXKe IpaBwia oOpalleHuss C BeUIeCTBAMH B
COOTBETCTBUM C HWHCTPYKUUSMU IO BBIIOJHEHUIO JAOOPATOPHBIX XHWMHUYECKHX  OIBITOB;
c(OpPMHPOBAHHOCTH YMEHUH IUTAHUPOBATh U BBINOJHATH XUMHYECKHH
SKCIIEPUMEHT (TpeBpallleHHs OPraHMYECKHUX BEIECTB MPU HArpeBaHUU, IOJy4YeHHE JTUJIEHA U
M3YYCHHE €TO CBOWCTB, KAUECTBEHHBIC PEAKIIMU OPTraHMYECKHUX BEIIECTB, JICHATYpaIusl OCIKOB IpH
HarpeBaHWM, IBETHHIC pPEAKIMH OCIKOB) B COOTBETCTBUU C MPaBUIAMH TEXHUKH 0€30MaCHOCTH
npu OOpalleHUuH C BeUlecTBaMH W Ja0OpaTOpPHBIM O00OpYJOBaHWEM, MPEACTABISATH PE3yJIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMme 3ammcu ypaBHEHUH COOTBETCTBYIONIMX pEAKIHA U
(hopMyIIMPOBATh BBEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpPMAIHIO,
[IOJTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeaCcTBa MaccoBOM nHpopmaluu, IHTepHeT U Ipyrux);

c(hOopMUPOBAHHOCTh YMEHUM COOJIIOAATH MPABHIIA YKOJIOTHYECKH 11€71eCO00Pa3HOr0 TTOBEACHUS
B OBITY M TPYIOBOH JAEATENBHOCTH B LEISAX COXPAHEHHUs CBOEr0 3JI0POBbS M OKpYXKarolei
MIPUPOJHON Cpelbl, OCO3HABaTh ONACHOCTb BO3AECHCTBMSI Ha >KUBbIE OpPraHU3MBbl OIpPENEIEHHBIX
OpraHMYECKUX BEUIECTB, MOHMMAas cwmbici mnokaszatens [IJIK, moscHATh Ha mpumepax cHocoObl
YMEHBILIEHUS U NPEJOTBPAILEHUS UX BPEAHOIO BO3AEHCTBUSA HA OPraHU3M YEJIOBEKa;

JUIs 00y4aroIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbS: YMEHUE IPUMEHSTh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOAAX IMO3HAHMSI BEIIECTB M XUMHUECKUX SBICHUH;

JUISL CIIENBIX U cIa0OBUASAIINX OOY4YarOIUXCs: YMEHUE HCIOJB30BaTh PEIbE(PHO TOUECUHYIO
cucremy o0o3HaueHui JI. bpaiins 1u1st 3anucu Xumuueckux Gopmyi.

11 KJIACC

[TpenMeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OO0I1as 1 HeopraHM4ecKast XUMUS» OTPaXkKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUN: O XMMHUYECKON COCTaBJISIONIEH ecTeCTBEHHO-HAY4YHOMI
KapTUHBI MHpa, POJIM XWUMHU B IMO3HAHHUU SIBJICHUN npupoanl, B q)OpMI/II)OBaHI/II/I MBIIUJICHUA U
KyIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIbHON TIPAaMOTHOCTH, HEOOXOJMMON M  pelieHus
MPAKTUYECKUX 3a7ad M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
MIPUPOIHOM CpEJE;

BJIaCHHUC CHUCTEMOM XMMHMYECKHUX 3HaHHfI, KOTOpas BKIOYACT: OCHOBOIIOJAraromue IMOHATHA
(XMMHYECKUI DIIEMEHT, aTOM, HU30TOII, S-, P-, d- 3IeKTpOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYIIA,
MOJIb, MOJIIPHBINA 00BEM, BAICHTHOCTb, SJIEKTPOOTPUIIATENILHOCTD, CTENIEHh OKHCIECHUS, XUMUYeCKast
CBs3b (KOBQJICHTHAs, WOHHAs, METAUIMYECKas, BOJOPOJHAS), KpUCTATUYecKas PemIEéTKa, THIIbI
XUMHUYECCKUX peaKHHﬁ, PacTBOpP, SJIECKTPOJIUTBI, HCOJICKTPOJIUTHI, DJICKTPOJIUTUUCCKAA JUCCOLUAIINAA,
OKHCJIMNTECIIb, BOCCTAHOBUTCIIb, CKOPOCTH XUMHYECKOH pCaKknun, XUMHYECKOC paBHOBeCI/Ie); TCOPHUHU U
3aKOHBI (TEOpHUsSl SIEKTPOIUTHUECKON muccouuanuu, nepuoandeckuii 3akoH J[.M. Menpgeneesa,
3aKOH COXpaHEHUs MaCChl BEIIECTB, 3aKOH COXPAHEHMs U MPEBPAICHUSI SHEPTUU MTPU XUMHYECKUX
peaxunﬂx), 3aKOHOMEPHOCTH, CUMBOIWYECKHHN SI3BIK XUMHHU, MUPOBO33PCHUCCKHUEC 3HAHUA, JICKAIITNC
B OCHOBC IOHHUMAaHHA MNMPUYUHHOCTH U CHUCTEMHOCTHU XHUMHUYCCKHUX fIBHCHHfI, (baKTOHOFH‘—IeCKI/Ie
CBEICHMS O CBOICTBaX, COCTaBe, IMOJYYCHHUH U O€30IMaCHOM WCIOJIb30BAaHUM BAKHEHIIINX
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HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON AEITETFHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHHUH BBISIBJIATH XapaKTepHbIE MpPU3HAKU TOHATUMN, YCTaHABJIMBATb
ux B3aUMOCBSI3b, WCII0b30BAThH COOTBETCTBYIOIINE MOHATUS TPU ONUCAHUU
HEOPraHUYECKHUX BEIIECTB U UX MPEBPAILICHUI;

c(OpMHPOBAHHOCTH YMEHUU UCII0JIb30BaTh XUMHYECKYIO CUMBOJIUKY ISl
cocTaBiieHUs] (OpPMYJT BEIIECTB W YPAaBHEHHH XUMHUECKUX PpEAKIUH, CHUCTEeMaTHYECKYIO
HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUsI OTAEIbHBIX HEOPTaHUYECKUX BELIECTB (yrapHbIi
ra3, yIJIeKUCIBIM a3, aMMHUaK, rali€Has M3BECTb, HETall€Has M3BECTb, NNUTbEBas COAA, MHUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHHH OIpPENeNiaTh BAJCHTHOCTb M CTEIEHb OKUCICHUS XUMHUYECKUX
JIEMEHTOB B COEIMHEHMSX PA3JIMYHOIO COCTaBa, BMJ XMMHUYECKOH CBs3U (KOBAJEHTHAs, MOHHAs,
MeTaJUINYecKas, BOJOPOJHAs) B COEIMHEHMSAX, THI KPUCTAIMYECKOH pPEMETKHM KOHKPETHOTO
BellecTBa (ATOMHAs, MOJIEKYJISIpHAs, MOHHAs, METAJUIMYECKas), XapakTep Cpelabl B BOJAHBIX
pacTBopax HEOPraHUYECKUX COCIUHEHM;

c(OPMHUPOBAHHOCTh YMEHMH YCTaHABJIMBATH IPHHAJICKHOCTh HEOPraHWYECKUX BELIECTB I10
UX COCTaBYy K ONpEACIEHHOMY KIAcCY/TpYIe COCAMHEHUH (TPOCThIE BEHIECTBA — METAJUIBI U
HEMETaJlTbl, OKCHU/IbI, OCHOBAHUS, KHCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH);

cOPMHPOBAHHOCTh ~ YMEHHMH  pacKpblBaTb CMBICA  Iepuoguueckoro 3akoHa J[.W.
MenneneeBa W JEeMOHCTPHUPOBATH  €r0  CHCTEMATHU3UPYIOIIYIO,  OOBSACHUTENBHYIO U
IIPOrHOCTUYECKYIO (PYHKLIUY;

c(OpPMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHUX
aneMeHTOoB 1-4 nepuonos Ilepuonnueckoit cucremsl xumudeckux snemeHTtoB [[.J. Menneneesa,
UCIIOJIB3YS MOHATHS «S-, P-, d-3JICKTPOHHBIC OPOUTAIIHY,
(QHEPreTUYEeCKHE YPOBHM», OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHsSI CBOHCTB XHUMHUYECKUX
AJIEMEHTOB U MX COEAMHEHMH MO mepuojaaM M rpynnam lleproanueckoil cucteMbl XUMHUYECKUX
anemenToB .M. Menneneena;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepHu30BaTh (ONMHUCHIBATH) OOIIME XUMHUYECKHE CBOMICTBa
HEOpPraHMYECKHUX BEIIECTB Pa3IMUHBIX KJIACCOB, MOJTBEP)KIATh CYLIECTBOBAHHME  TI'€HETUYECKOU
CBSA3M  MEXJAY  HEOPraHWYeCKMMH  BEIIECTBAMHU C MOMOIIBI0 YpaBHEHUI COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUI;

c(OpMHPOBAHHOCTD YMEHHUS KJIaccu(uIupoBaTh XUMHYECKHE peakuuu 1o
Pa3IUYHBIM MpPU3HAKaM (YHCIY U COCTaBy PEeardpyroluX BELIECTB, TEMJIOBOMY 3(PHEKTY peakiuu,
M3MEHEHHUIO CTENEHEH OKUCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, Y4acTHUIO KaTallu3aTropa);

c(OpMUPOBAHHOCTh YMEHUH COCTABJIATh YPAaBHEHUS PEAKLIMH PA3JIUYHBIX TUIIOB, IOJIHBIE U
COKpallléHHbIE YpPAaBHEHHUS DPEaKLUUHd HOHHOIO OOMEHA, Y4YUThIBasi YCJIOBHUS, NPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIUH, MOATBEPKIAIOLINE KaueCTBEHHBI COCTaB
Pa3IMYHbIX HEOPraHMYECKHUX BELIECTB, pACIO3HABATh ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B
BOJHBIX paCTBOpPaX HEOPraHMUECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHH pPAaCKpBIBaTh CYIIHOCTh OKHCIIUTEIBHO- BOCCTAHOBUTEIbHBIX
peaKIMii TOCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OallaHca ATHX PEaKIHii;

c(OpPMUPOBAHHOCTh YMEHUH OOBSCHITH 3aBHCHMOCTh CKOPOCTH XMMHYECKOH peakuuud OT
pasnmuuHBIX (HAKTOPOB; XapaKTep CMENIEHUS XWMHUYECKOTO pPaBHOBECHS B 3aBHUCHUMOCTH OT
BHemHero Bo3aeiicTBus (nmpunuun Jle [laTensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepHU30BaTh XMMHUYECKHE IMPOIIECCHI, JIEKAITUE B OCHOBE
MPOMBIIIIJICHHOTO TONyYeHUs] CEepHOM KHCIOTHl, aMMHaka, a Takxke CHOPMUPOBAHHOCTD
MpeCTaBiICHU 00 OOIMX HAYYHBIX MPUHIUNAX M DKOJIOTUYECKUX MPOOIeMax XHUMHUYECKOTO
MIPOU3BOJCTBA;
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c¢(hOpMHUPOBAHHOCTh YMEHUN MTPOBOAUTH BHIYMCIICHUS C UCIIOIb30BAaHUEM MOHSATHS
«MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE», OObEMHBIX OTHOILICHHUN T'a30B MPH XMMUYECKHX PEaKIHsIX,
Macchl BelllecTBa MM O00BbEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WIH 00bEMY
OJIHOTO M3 YYaCTBYIOUIMX B PEaKIMM BEUIECTB, TEIUIOBOTO 3(dexTa peakuuu Ha OCHOBE 3aKOHOB
COXPAaHEHHUS MacChl BEUIECTB, IPEBPALLECHUS U COXPAaHEHHS SHEPTUH;

c(hOpMHUPOBAHHOCTb YMEHH co0uro1aTh npaBuia  MOJb30BaHUSA XUMHYECKON
nocyaod u ngabopaTopHbIM OOOpYIOBaHUEM, a TaKXkKe IMpaBuia OOpalleHUs C BEUIECTBAMHU B
COOTBETCTBUM C MHCTPYKIUSMU TIO BBINOJHEHHIO Ja0OpaTOPHBIX XHWMHUYECKUX OIIBITOB;
c(OpMHPOBAHHOCTH YMEHUH IUTAHUPOBATh U BBINOJHATH XUMHYECKHH
SKCIIEPUMEHT (pa3iiokKeHHe IEePOKCHAA BOJOpOJa B MPHUCYTCTBUU KaTalau3aTopa, OIpeleieHHe
Cpelbl PacTBOPOB BELIECTB C IOMOIIBIO YHUBEPCAJIbHOTO WHIUKATOPA, BIMSHHE Pa3IUYHbIX
(hakTOpOB Ha CKOPOCTh XMMHYECKON peakIuy, peakllud MOHHOTO OOMEHa, KaueCTBEHHBIE PEaKINU
Ha cynb(ar-, KapOOHAT- M XJOPHUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE SKCIEPHUMEHTATHHBIX
3a1ay4 110 TeMamM «MeTaniel» u <<H€M€T3,JIJIBI») B COOTBCTCTBHUH C IIPABUJIIAMU TCXHUKHA 6630HaCHOCTI/I
mpu OOpalleHWHd C BEUIECTBAMH W JIA0OPATOPHBIM OOOPYIOBAaHUEM, IMPEACTABIATH PE3YJIbTATHI
XUMHAYECKOTO DOKCIIEpUMEHTa B (opMe 3ammcu YpaBHEHUH COOTBETCTBYIOIIMX pPEAKUUH U
(hopMyIIPOBATh BBEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHHMH KPUTUYECKH aHAIM3UPOBATh XHUMHUYECKYI0 HWH(OpMALHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CPEACTBA MACCOBOM KOMMYHUKaINK, UHTepHET U ApyTrux);

c¢(OpMHUPOBAHHOCTh YMEHUI COOTIOAATH MTPaBHIIa IKOJIOTUYECKH 1[E€I€CO00Pa3HOr0 MOBEICHUS
B OBITY W TPYAOBOM MACATEIHHOCTH B IEJISIX COXPAHEHUS CBOETO 3J0POBbS U OKpYXKAIOIICH
IIPUPOJHON CpElbl, OCO3HABATh OMNACHOCTh BO3ACHCTBUSA HA JKUBBIE OPraHHU3MBbl ONPEIEIEHHBIX
BelleCcTB, MOHUMasi cMbici nokazarens IIJIK, mosicHsaTh Ha mpuMepax crnocoObl YMEHBLIEHHUS U
MPEAOTBPAIEHUS WX BPEIHOTO BO3JCUCTBHS HAa OPraHU3M UYEIOBEKA;

JJIsA 06yanOIHHXC$I C OIrpaHNMYCHHBIMUA BO3MOXHOCTAMU 3J0POBbA: YMCHHUC IIPUMCHATH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUCCKUX SIBICHUN;

JUISL CIIENBIX W CIa0OBUASIIMX OOYYaIOUIUXCS: YMEHHUE HCIOIB30BaTh PElbe(PHO TOUCUHYIO
cucteMy ob6o3naueHuit JI. bpaiins mis 3anvucu XuMudeckux Gopmy.

4. MECTO YYEBHOM JUCIHUNIJIMHBI B YYUEBHOM ILVIAHE

B yueOnbix mnanax [IIICC3 aucuumninHa BXOJUT B COCTaB 00111€00pa30BaTENbHOTO LIUKJIA.

4.100beM yueOHOI THCHUTIIMHBI M BUbI y4eO0HOii padoThI

Buj yue6Hoii padoTbI Obnem yacon

MakcumajbHas yueOHasi Harpy3Ka (Bcero) 78
Oo6s13aTesibHAs ayAUTOPHAS y4eOHAsA HArpy3Ka (Bcero) 10
B TOM YHCJIE!

n1abopaTOpHbIE 3aHATUS 10

MPAKTUYECKHUE 3aHATUS

CamocrositensHas padoTta 68
HroroBas arrecranus B popme auddepeHIIMpoBaHHOTO 3a4eTa
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4.2TeMaTH4YeCKUI MJIAH U cojiep:kaHue YueOHoH qucunmianabl XUMUA

HaumeHnoBanue Coaepixkanue yueOHOTro MaTepuasa, 1a0opaTopHble padoThbl M NPAKTHYECKHE 3aHATHA,caMocTOATeIbHAsE | O0beM
pa3esioB U TeM padora o0y4awmmxcs 4acoB
1 2 3
Pa3znen 1. OcHOBBI CTPOEHUS BelleCTBA
Tema 1.1. Conep:xanue y4eOHOT0 MaTepuaJia:
Ctpoenue aToMoB | Kiaccuukanus XumMuuecknx 31eMentoB (5-, p-, -onements). BanenTusle -
XHMHYeCKHX ANEKTPOHBI. BasleHTHOCTH. DJIEKTpOHHAs MPUPOJa XUMUYECKOHN CBSI3U. DJIEKTPOOTPULATEIbHOCTh. Buabl(KkoBaneHTHas,
3JIEMEHTOB H - - MOHHAsI, METAJIJTNYECKasi, BOJOPOJIHAS) M CIIOCOOBI €e 00pa30BaHUs
npupoaa CamocTrosiTesbHasi padora 6
XHMHMYECKOM CBsA3M | Pemenne 3amaHuii Ha WCIOJIB30BAHUE XMMHUYCCKOW CHMBOJMKM W Ha3BaHMH COCIMHEHHN TI0 HOMEHKIIATYPE
MEXIYHAPOAHOTO COK3a TEOPETUYECKOM M NPUKIAJAHOW XHMHUM M TPUBUAIBHBIX HA3BAHMM I COCTaBIICHUS
XUMHAYECKHX (OPMYII ABYXaTOMHBIX COEAMHEHUH (OKCHIOB, CYIb(HIOB, THAPHUIOB U T.I.) U JIPYTHX HEOPTaHUYECKHUX
COEIMHEHUH OTJENbHBIX KJIACCOB.
[IpakTuueckue 3a1aHus Ha YCTAHOBJIEHUE CBSI3U MEXKJY CTPOCHMEM aTOMOB XMMHYECKHX DJIEMEHTOB U
MEPUOJNYECKUM U3MEHEHHEM CBOMCTB XUMUYECKUX IEMEHTOB M UX COEMHEHUN B COOTBETCTBUU C TIOJIOKEHUEM
[leproIMYeCKON CUCTEMBI.
Tema 1.2. Coaeprxanue y4eOHOro MmaTepuaJia:
Iepuoguyeckuii [Tepuonnueckas cucrema xumuueckux sneMeHToB .M. MenaeneeBa. ®usnueckuii cmbici [leproandeckoro 3akoHa -
3aKkoH M Ta0auua | /.M. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB, 00pa3yeMbIX UMH IPOCTHIX U
JI.LA. MenpesieeBa CJIOKHBIX BEILIECTB B COOTBETCTBUMU C IOJOKEHUEMXHUMHUYECKOTO 3jieMeHTa B llepronnueckoi cucrteme.
MupoBo33peHueckoe U HayyHoe 3HaueHuellepuommyeckoro 3axona J[.M.Menneneesa. IIpornoser [.1.
MenpeneeBa. OTKpbITHE HOBBIXXMMHUYECKUX 3JIEMEHTOB.
CamocrosiTesibHast padoTa 6

Pemenue MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTHICCKUX 3aJlaHHM Ha XapaKTCpU3alui0 XUMHUYICCKUX 2JICMCHTOB
«Meramnnueckue / HeMETAITNYECKHE CBOfICTBa, QJICKTPOOTPUIATCIIBHOCTE XUMHYCCKUXIJIEMCHTOB B COOTBETCTBUH C
HX 3JICKTPOHHBIM CTPOCHUCM U IOJIOKCHHUEM B nepno;u/lqecxoﬁ CUCTCEMCXUMHNYCCKHX JJICMCHTOB ﬂI/I MeHnpaeneeBa»
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Pa3nen 2. XumMu4ecKue peakiuu

Tema 2.1. Tunsl
OcHoBHOE
XMMHYECKHX
peakuuii

Conep:kanue y4eOHOro MaTepuaJia:

Knaccudukanus v TUIDB XMMUYECKHX pEaKIUil ¢ ydacTheM HeopraHudeckux BemiecTB. CocTaBlieHHE ypaBHEHUN
peaKIuii COeIMHEHMSI, Pa3JI0KEHUS, 3aMEIIIeHUs, 0OMEHa, B T.4. PEaKIUii TOPCHUS, OKUCIICHUS- BOCCTAHOBJICHHUS.
YpaBHEeHUsI OKUCIEHUsI-BOCcCTaHOBNEHUS. CTerneHb okuciaeHus. OKUCIUTENb U BOCCTaHOBUTENb. COCTaBlIeHUE U
YPaBHUBAHHUE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIM METOAOM 3JIeKTpoHHOroOananca. OKUCIUTENBHO-
BOCCTAHOBHUTEJIbHBIC PEAKIMH B MPHUPOJE, MPOU3BOJCTBEHHBIX MPOIECCAX HIKUZHEICSATENbHOCTH OPraHM3MOB

CamocrosiTesibHas padora

KonuuecTBeHHbIe OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbI B XUMHUU U PACU€Thl [I0YPAaBHEHUSAM
XMMHUYECKHX peakiuil. Moib Kak eJMHUIA KOJIMYeCcTBa BemecTBa. MosipHas Macca.

3aKOHBI COXPaHEHUsI MacChl U SHEPTUU. 3aKOH ABoraapo. MosipHblil 00beM razoB. OTHOCUTEIbHAS IUIOTHOCTh T'a30B.
PacueTsl 10 ypaBHEHUSM XUMHUECKUX PEAKLUi ¢ UCIIOJIb30BaHUEM Macchl, 00beMa(HOpMalbHbIE YCIIOBUS) Ia30B,
KOJIMYECTBA BEIIECTBA

Tema 2.2.

DJIeKTPOJIUTHYECKASA

AUCCOLUALMSA U
HMOHHBIN 00MeH

Conep:kaHue y4eOHOT0 MaTepHaJa:

Teopus aneKTpoaUTUYECKOH Tuccounanuu. MIoHbl. DNeKTpONINUThI, HEAJIEKTPOJIUThL. Peakiiuu mHoHHOrooOMeHa.
CocraBieHue peakiuii HFOHHOro 0OMeHa IMyTeM COCTaBJICHUS MX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHU.
KucnoTHO-0CHOBHBIE peaklMy. 3aJaHUsI Ha COCTABJIEHUE NOHHBIX PEeaKIMM

JlabopaTopnasi padora Nel “Tunbl XMMHUUECKUX peaklui’.

HccnenoBanue TUMOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00pa3yrOIUXCs BEIIECTB) U MPU3HAKOB XMMHUYECKHX
peaknuii. [IpoBenenne peakiuii HOHHOTO 0OMEHa, ONPEIETIEHUE CPEIbl BOJHBIX PACTBOPOB.3aJaHNs HA COCTaBIICHHE
MOHHBIX peaKIuii

O606H.IEHOH.IPII>1 YPOK —KOHTPOJIbHAA CTpOCHI/Ie BCIICCTBA U XUMHNYCCKUC PCAKITUN

Pa3nen 3. CTpoeHue u cBOICTBA HEOPraHMYECKHUX BelIeCTB

Tema 3.1.
Kaaccupuxanus,
HOMEHKJIATYypa U

CTpoOeHHe
HEOPraHUu4YecKuXx

BelleCTB

Conep:kaHue y4eOHOro MaTepuaJa:

[Tpenmet neoprannyeckoit XUMUNN. Knaccudukanus Heopranndeckux BemiecTs. [IpocTbie u clI0XKHBIEBEIIECTBA.
OCHOBHBIE KJTaCCHI CIIOKHBIX BEIIECTB (OKCUIBI, TUAPOKCUIBI, KHCIOTHI, COJH). B3anMOCBA3bHEOPTaHUUECKUX
BEIIECTB. ArperaTHble COCTOsIHMS BemecTBa. Kpuctammuyueckue M amopdHbIe BemecTna.

TUmBI KPUCTAJUTMUECKUX PEIICTOK (aTOMHAs!, MOJICKYJISIpHASI, MOHHAS, METAIUTMYECKast ). 3aBUCUMOCTh(U3HUECKUX
CBOICTB BEIIIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKH. 3aBUCUMOCTh XMUMUYECKOW aKTUBHOCTH BEIIECTB OT BHIA
XAMHUYECKOM CBSI3U U TUIA KPUCTALINYECKOMN pemeTku. [I[pruunnbl
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MHOFOO6paSI/I${ BCIICCTB

CamocrosiTesibHast padoTa

Homenknarypa HEOpraHMUECKUX BELIECTB: Ha3BaHUE BEIIECTBA UCXO/I U3 UX XUMHUUYECKON (hOPMYJIIbl I COCTABIICHHE
XUMUYECKOH (QopMynbl ucxoass W3 Ha3BaHus BemectBa mo MexayHapomHoi (MIOITAK) wnm  TpuBmanbpHOM
HOMEHKJIATYypE.

Pemenue npakTuyeckux 3aJaHuil Mo KiacCU(pUKAUU, HOMEHKIATYpe U XUMHUYECKUM (HOpMyJiaM HEOpraHUYeCKHX
BELIECTB Pa3IMYHbIX KJIaccOB (yrapHbIi ra3, yrieKUCbli ra3, aMMHaK, ralleHasu3BeCTh, HEraleHasi U3BeCTb,
MUTHEBAs COJIAa U APYTUX): HA3bIBaTh U COCTABIATH (POPMYIIbI XUMUYECKUXBELIECTB, ONMPEICISTh IPUHAAIEKHOCTD K
KJIaccy.

Hctounuku xumuueckoit mHdpopMmanuu (cpencts mMaccoBoit uHbopMmaiuu, cetb Uutepuer u npyrue).llounck
nHOpPMAIMY TI0 Ha3BaHUAM, HIIEHTH(HUKAaTOpaM, CTPYKTYPHBIM (popmMynam

Tema 3.2. dusuko-

ConeprxaHue y4eGHOT0 MaTepHaJa:

XumMpHeckue Mertannbl. Ob1ue puznyecKkue 1 XuMUIEeCKre CBOHCTBA MeTa/uioB. CIOCOOBI MoNydyeHus. 3HaYeHHEe METAJUIOB U
CBONCTBA HEMETAJIJIOB B MPUPOJE U KUZHEICATEILHOCTH YEJIOBEKa U OpraHu3MoB. Koppo3usimMeTaioB: BUIbl KOPPO3UH,
HEOPraHMICCKAX CHOCOOBI 3aIIMTHI METAJUIOB OT KOPPO3UHU
BemecTs Hemeramnpl. O0mume guznueckue u XUMHUYECKHE CBOMCTBA HEMETAJUIOB. TuUmuuHbIEe CBOMCTBAa HemeTauioB 1M- VII
rpynn. Knaccudukanus 1 HOMEHKIIaTypa COeMHEHUH HeMeTalIoB. KpyroBopoThIOMOT€HHBIX JIEMEHTOB B MIPUPOE
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BELIECTB (OKCHIOB, THIPOKCUIOB, KHCIOT, COJNEH U JIp.).
3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB MPOCTBIX BEIIECTB, BOJOPOJHBIX COEIUHEHWH, BBICHIMX OKCHIOB H
THJIPOKCHJIOB
CamocrosiTesibHast padoTa
CocraBiieHre ypaBHEHUN XUMUYECKUX PEaKLUN ¢ y4acTHEM MPOCTHIX U CI0KHBIX HEOPraHMYECKHUX BEILIECTB: METANIOB
Y HEMETaJUIOB; OKCHJIOB METaJUIOB, HEMETANIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPTraHMYECKUX KHUCIIOT, OCHOBAHUU H
aM(OTEepHBIX THIPOKCHUJIOB; HEOPTAaHUYECKUX COJIEH, XapaKTEpPU3YIOIIUX X CBOMCTBA.
Pemrenne mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA, COCTaB, MOJYYEHUE U
0e30MacHOe UCII0Ib30BAaHUE BAKHEHIIINX HEOPTAaHUYECKUX BEIECTB B OBITY U IPAKTHUECKOH JEATEeIbHOCTH YeJI0BeKa
Tema 3.3. Coaeprxanue y4eOHOro MmaTepuaJia:
HNnentudguxanus JlabopaTopnasi paGora Ne2
HEOPraHu4ecKHuX «U nenTndukanys HEOPraHNYECKUX BEIIECTBY,
BeLIeCTB Perrenue sxcriepuMeHTaNbHbBIX 3a4a4 0 XUMUUYECKUM CBOMCTBAM METAJIOB U HEMETAIIIOB, 1O
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pacrio3HaBaHUIO U IMMOJIYYCHHUIO COCIUHCHUI METAJIJIOB 1 HEMETAJLJIOB.

I/IILGHTI/I(I)I/IKEII_[I/ISI HCOPTraHN4YCCKUX BCHICCTB C MCIIOJIb30BAHHUEM UX (1)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX CBOfICTB, XapPaKTCPHBIX
Ka4C€CTBCHHBbIX peaKuHﬁ. KauecTBeHHEbIE pCaKIu Ha Cy.]'lb(l)aT-, Kap60HaT' H XJIOPUI-aHUOHBI, Ha KATUOH
aAMMOHMUA

Pa3znen 4, CTpOGHI/Ie M CBOMCTBA OpPrauHn4e€CKux BEIECTB

Tema 4.1. Conep:xkanue y4eOHOT0 MaTepuaJia:
Kiuacenpukanus, | [lossiaeHue u pa3BUTHE OPraHMYECKON XUMHUM Kak HaykH. [IpeaMer opranndeckoit Xumun. MecTo n3HaueHue
CTPOEHHE U OpPraHUYECKON XMMUU B CUCTEME €CTECTBEHHBIX HayK.
HOMEHKJIATypa XHUMHUYECKOE CTPOCHHE KaK MOPSAIOK COEIMHEHHS] aTOMOB B MOJIEKYJIE COIIACHO UX BaJl€HTHOCTU. OCHOBHBIE
OpPraHu4YecKux TIOJIOKEHHUS TEOPUH XUMUYECKOTO CTPOEHHUS Opranndeckux coeanHeHnii A.M. bytieposa. Yriepoausiii ckener
BellecTB OpraHUYeCKON MOJIEKYJIbl. 3aBUCUMOCTb CBOWMCTB BEIIECTB OT XUMUYECKOI'O CTPOEHUS MOJIEKYJL.
N3omepus u n3omepsl.
[Tonstue o pyHkunoHansHoM rpynne. Pagukan. [Ipunnumne! kinaccudukanuu OpraHuuecKuX COeTMHEHHH.
Me:xyHapo/iHas HOMEHKJIaTypa U PUHLHUIIBI HOMEHKJIATYpbl OpraHUYecKuX coeAuHeHui. [lonsarue 06
a30TCOJEPKAIIUX COSAUHEHUSIX, OMOIIOTMYECKU aKTUBHBIX BellecTBax (YIiieBoAax, KUpax, Oenkax u
Jp.), BHICOKOMOJIEKYJISIPHBIX COETMHEHUSAX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)
CamocrosiTesibHast padoTa
Homenxknarypa opraHuueckux COeJUHEHUH OTAEIbHBIX KIacCOB (HACHIIIEHHbIE, HEHACBILIEHHBIE U apOMaTHUECKHE
yTIAEBOIOPObI, CIIUPTHI, (PEHOIBI, AJIbJIETH/IbI, KETOHBI, KAPOOHOBBIE KUCTIOTHI U Ap.) CocTaBieHne MONTHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BELIECTB OT/IEIbHBIXKIACCOB, UCIIOJIb3Ys MX Ha3BaHUS IO
CUCTEeMAaTUYECKOW M TPUBHAIBLHON HOMEHKIaType (ITHIICH,alleTHIIeH, TTUIeprH, GeHom, GopMaNbIerul, yKCycHas
KHCIIOTa, INMIuUH). PacueTsl npocreiieipopmMyibl OpraHu4ecKoi MOJIEKYJIbI, UCXO/ISl U3 AJIEMEHTHOT0 cocTaBa (B %)
Tema 4.2. Conep:xanue yueOHOro MaTepuaJia:
CaoiicTBa DU3NKO-XUMHUUECKHE — CBOWCTBA OPTaHUYECKUX COCIUHEHHH OTACIBHBIX — KJIAcCOB (OCOOCHHOCTH KilacCU(HUKAIUU |-
OpPraHu4ecKux U HOMEHKIATyphl BHYTPU KJacca; TOMOJIOTMUECKHU psii U obmas dopmyna; uzomepus; (U3NUYECKHUE CBOWCTBA;
COeIMHEeHU I XUMUYECKHE CBOMCTBA; CIIOCOOBI MOTYYEHUs):

—- IIpeJIeNbHBIE YIIIEBOAOPO/IbI (AIKaHbl U IUKIIOAJIKaHbI). ['OpeHre MeTaHa Kak OIMH U3 OCHOBHBIX UCTOYHHUKOB TEIUIA
B ITPOMBIIIJIEHHOCTH U ObITY. CBOMCTBA MPUPOAHBIX YTIIEBOJAOPOIOB, HAX0XKACHHUE B IPUPOJE U IPUMEHEHUE aJIKaHOB;
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— HENPEACIbHBIC (a.]'IKeHBI, AJIKMHBbI U a.]'IKaI[I/IeHH) U apOMaTH4YCCKUEC YIJI€BOAOPOIBI. FOpeHI/IeaHeTI/IHCHa KakK
HCTOYHUK BBICOKOTCMIICPATYPHOI'O IMJIAMCHU JJIs1 CBAPKU U PC3KHU MCTAJJIOB

— KHCJIOPOACOAEPIKaIINe COSAMHEHUS (CIUPTHI U (DEHOIIBI, KAPOOHOBBIE KUCIIOTHI M 3(UPHI, aJbJACTH/Ibl U KETOHBHI,
KUpbl, yrieBonabl). IlpakTuyeckoe mnpuUMEHEHHWE HTUICHIVIMKOJA, TIJulepuHa, ¢eHona. Ilpumenenue
¢dopmanpaeruia, aneTanbIeruaa, yKCyCHON KUCIOThl. MblIa Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT.

Moro1ue cBOMCTBA MbLUIA

— a3oTcojepXKalllue COeIMHEHUs (aMUHBl M aMHHOKMCIOTHI, Oenku). BbICOKOMOJIEKYISIpHBIE COEIUHEHUS
(cuHTeTHYECKHE M OMOJIOTMYECKHU-aKTUBHBIE). MOHOMED, MoJIMeEp, CTPYKTypHOE 3BeHO. [lomumepu3sanus sTuiaeHa
KAaK OCHOBHO€ HAIIPABJICHUE €T0 UCIIOIb30BAHMS.

I'enernueckas CBsI3b MEXY KJIACCAMU OPraHMYECKUX COEAMHEHUN

CamocrosiTesibHasi padoTa 6
CBolicTBa OpPraHMYeCKUX COEIMHEHUIN OTAENbHBIX KJIAcCOB (TpUBHAJIbHAs U MEXIyHapoaHas HOMEHKJIATypa,
XMMHUYECKHE CBOWCTBA, CIOCOOBI MOIYYEHHUs): MpelesibHble (aIKaHbl M LUKJIOAIKaHbI), HENpelelbHble (aJIKEHBI,

QJIKMHBI U JIKAJICHbI) ¥ apOMaTHUECKUE YTIEBOAOPOIbI, CIIUPTHI U (PEHOJIBI, KAPOOHOBBIE KHCIOTHI

W >¢upsl, anpaeruapl U KETOHbI, aMUHBI U aMUHOKHCIIOTBI, BBICOKOMOJICKYJISIPHBIE COEIMHEHMs. 3aJaHus Ha
COCTaBJICHHE YpPaBHEHHM XMMHYECKHX PEaKIUil C y4acTHEeM OpraHMYECKHUX BEIIECTB Ha OCHOBAaHMM MX COCTaBa U
CTPOECHHUS

CamocrosiTesbHast padoTa 6
CocraBieHne cxeM peakiuil (B TOM 4YHCle MO MNPeIOKEHHBIM IIeNOYKaM MpPEeBpallleHuil), XapaKTepU3YIOIINX
XMMHUYECKHE CBOMCTBA OPraHMYECKHUX COEIMHEHHMH OTJIENBHBIX KJIACCOB, CHOCOOBI MX MOJyYeHHUS U Ha3BaHME
OpPraHWYECKUX COeNMHEHMM 1o TpuBHanbHON NI Mex1yHapoIHON CUCTEMAaTHYECKOM HOMEHKIIATYype.

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HAa CBOMCTBA OPraHMYECKUX COEIUHEHHU
OTJIENbHBIX KJIACCOB

JlabopaTopHas padora JIPNe3 2

“IIpeBpalieHysi OPraHMYECKUX BEIIECTB IIPY HAIPEBAHKM .
[Tonyyenue dTUIeHA U U3YYEHHUE €r0 CBOMCTB. MonenupoBaHue MOJIEKYJ U XUMUUYECKUX IIPEBPALLCHUIHA IIPUMEPE
9TaHa, TWICHA, AllCTUJICHA U JP.
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Tema 4.3.
Nnentuduxanus
OpPraHMYecKux
BellleCTB, UX
3HAYEHHE U
NnpUMeHeHHe B
OBLITOBOM H
NMPON3BOACTBEHHOI
JeATEJIbHOCTH
YeJIoBeKa

Conep:xanue yueOHOro MaTepuaJia:

buooprannueckue coenuHenus. IlpumeneHne u Ouosoruueckas poib YriaeBoaoB. OKHCIIEHHE YIJIEBOJIOB—
WCTOYHHMK SHEPTHM JKUBBIX OpraHn3MoB. O0jmacTé NmpuUMEHEHHs aMUHOKUCIOT. IlpeBpamieHus OenkoB mumy B
opranusme. buonornyeckue pynkuu 6enkoB. buonornyeckue GpyHkuuu

HpOB. Posib oprannueckoil XUMHHU B PEHICHUH IPOOJIEM MHUIIEBOI 0e30MacHOCTH

Ponp opranuyeckoil XMMHHM B PEUICHUU MPOOJIEM HHEPreTHUECKOM O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
CO3/JaHUH HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHUKOB SHEPIUH (AIbTEPHATUBHBIC HCTOUHUKH SHEPTUH).

OnacHOCTh BO3JEHCTBHS Ha JKUBBIE OPraHU3Mbl OPraHMYECKHX BEIIECTB OT/EIBHBIX KIJIACCOB (YTIEBOJIOPOIbI,
CIIUPTHL, (EHOJBI, XJIOPOPTaHWYECKUE IPOU3BOJHBIC, albACTHIBI M Jp.), CMBICH IIOKa3aTels MpeleiIbHO
JOMyCTUMON KOHIIEHTPAIHH

JlabGopaTopHas padora Ne4d

“Unentndukanyisi OpraHun4eCKuX COSTUHEHUH OTICIHHBIX KJIACCOB”™

WneHTudukaiys OpraHi4ecKuX COCTUHEHUH OTNIENBbHBIX KJIACCOB (HA MPUMEPE abJCTUIO0B, KpaxMaia, YKCYCHON
KHCIIOTHI, OCJIKOB W T.I.) C HCIIOJIb30BAaHHEM HMX (PU3UKO-XMMHYECKHX CBOWCTB M XapaKTEPHBIX KaYCCTBEHHBIX
peakumii. JleHarypanus Oenka mpu HarpeBaHuu. l[BeTHbIe peakiuu OeikoB. BO3HUKHOBEHHE aHAIMTHYECKOTO
CUTHaJa C TOYKH 3PEHUS XHMHUYECKUX IPOIECCOB IMPU NPOTCKAHUM KAYCCTBCHHON pEaKIMH, ITO3BOJISIONICH
UICHTHQHUIIMPOBATH MPEAT0KEHHBIE OPraHNMYECKHE BEIIECTBA

Oo6o0uaromuit ypok 1no reme

Paznen 5. Kunernueckue u TepMOIMHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUA XMMHYECKUX PeaKluii

Tema 5.1 Cxopoctb
XMMHYEeCKHX
peaxkuuii
XumMuueckoe
paBHOBecHe

Conep:xaHue yueOHOTro MaTepuasa:

CKopocThb peakiinm, ee 3aBUCUMOCTD OT Pa3IMUHBIX (PaKTOPOB: IPUPOJIBI PEATHPYIOLIUX BEIIECTB, KOHIICHTPAIIUN
pearupyromumx BelecTB, TeMIepaTyphl U TUIOIIAIA PEAKIIHOHHOM MOBEpXHOCTU. TemnoBbie 3 (HEeKTh XUMUYECKUX
peakuuii. K30- U SHAOTEPMUYECKUE, PEAKLIUH.

OO6patuMocCTh peakiuii. XUMHYECKOE PAaBHOBECHE U €r0 CMEIIECHUE TI0]T ACHCTBUEM Pa3TuIHBIX

(hakTOpOB (KOHIIEHTpAIUS PEareHTOB WJIN MPOIYKTOB PEAKIINH, JaBICHUE, TEMIIEpaTypa) s CO3AaHuUs
ONTUMAJIbHBIX YCIOBUM NpoTeKaHusl xumudeckux npoueccoB. [Tpunnun Jle [larense
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CamocrosiTesibHast padoTa

Pemienue nmpakTHKO-OPHEHTUPOBAHHBIX 33JaHUN Ha aHanu3 (PakTOPOB, BIMAIOMMX Ha mM3MeHeHue ckopoct 1K
XMMHUYECKOM peakluH, B T.4. C IMO3ULMHA HKOJOTMYECKU LeJecOo00pa3HOro IMOBEeIEHUs B OBbITY U TPYAOBOM
JEATEIBbHOCTH B LIEJISIX COXPAHEHUs CBOETIO 3710POBbs U OKPYKAIOLIEH IIPUPOTHON CPEMBI.

Pemenne npakTUKO-OPHMEHTUPOBAHHBIX 3aJaHUM Ha NpuMeHeHue npuHununa Jle-llatenbe nns HaxoXaCHUS
HaNpaBJICHUS CMEUICHUS DPABHOBECHS XMMUYECKOH peakiuu W aHaidu3 (PakTOpoB, BIUSIOMIMX Ha CMEIICHHE
XMMHMYECKOTIO PAaBHOBECUS

Pa3nen 6. PacTBopnl

Tema 6.1.
ITousTHE O
pacTBopax

ConeprxaHue y4eGHOT0 MaTepHaJa:

PacTBOpeHune kak pu3nKo-xuMuueckuii mporecc. PactBopbl. CriocoObI MPUTOTOBJICHUS pacCTBOPOB. PacTBOpHMOCTS.
MaccoBast 10111 pacTBOPEHHOT 0 BelecTa. CMBICIT IIOKa3aTells IPEIEIbHO JOIYCTUMONKOHIIEHTPALMU U €r0
UCIIOJIb30BAHUE B OLICHKE IKOJIOTUYECKOM O€3011aCHOCTH.

[IpaBuia 5K0JIOrMYECKHU 11e/1ecO00Pa3HOro MOBEACHUS B ObITY U TPYIOBON AEATEIBHOCTHU B LIETSAX COXPAHEHUS
CBOETO 3JI0POBbs U OKPYKAKOLIEH IPUPOAHON CPEABL; OIIACHOCTh BO3ACHCTBUS HA )KMBBICOPraHU3MBbI ONPEIEICHHBIX
BEILECTB.

CamocrosiTesibHas padoTa
Pemmenne mpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI Ha PACTBOPHI, UCMOJIb3YeMbI€ B OBITOBON U
MTPOU3BOJICTBEHHON JICSITEIILHOCTH YEIIOBEKA

Tema 6.2
HcciaenoBanue
CBOWCTB pPacTBOPOB

ConeprxaHue y4eGHOT0 MaTepuaJia:

[IpuroroBneHue pacTBOPOB 3aJaHHOMN (MAaccoBOM, %) KOHIIEHTpAH (CIIPAKTUKO-OpPUEHTUPOBAHHBIMU
BOIPOCAaMH) U OIIPeeNICHHE CPEbl BOJHBIX PACTBOPOB.
Pemrenue 3aa4 Ha MPUTOTOBIIEHHE PACTBOPOB

Paznen 7. Xumusi B ObITY M IPOU3BOJACTBEHHOI 1€ TEJIbHOCTH YeJ0BeKa

Tema 7.1 Xumusa B

Conep:xkanue y4eOHOT0o MaTepuaJia:

ObITY M Hosgeiimure goctukeHnss XMMUYECKON HAYKU U XMMHUYECKOM TeXHOoJIoruu. Poibs xumun B obecriedeHuu
NPOU3BOJACTBEHHOM | HKOJIOTUYECKOM, JHEPreTHUECKON 1 MUIIEBOM Oe30MacCHOCTH, Pa3BUTUU MEIUIMHEL. [IpaBuiia moucka nanaimsa
AeATEeJbHOCTH XUMHUYECKON MHPOPMAIH U3 Pa3IMYHbIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIUTepaTypa, CpecTBa
YeJI0BeKa) MaccoBoi nHpopmanuu, cetb MIHTEepHET)
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CamocrosiTesibHast padoTa 4

[Tonck u aHanM3 KEWCOB O NPUMEHEHWHM XHMHUYECKUX BEIIECTB UM TEXHOJIOTHH C Yy4eToM Oyaymiei

npodeccuoHaNbHOM JIeATENbHOCTH IO TeMaM: Ba)KHEWIINE CTPOUTEIbHBbIE MaTepualbl, KOHCTPYKIIMOHHBIE

Marepuaisl, KPacKu, CTEKJIO, KepaMUKa, MaTepUalIbl I 3JIEKTPOHUKHM, HAHOMATEPHUAJIbl, TEKCTUIIBHBIC BOJIOKHA,

HMCTOYHUKU SHEPTUH, OPraHUUYEeCKHe U MUHEpaJIbHbIE YA00peHNs, JIEKapCTBEHHBIEC BEUIECTBA, OBITOBAS XUMHSIL.

3amura: [IpencraBienue pe3yabTaToB pemieHUs KeHCOB B (hopMe MUHU-IOKIIAAA C TIPe3CHTaIneH

JAuddpepeHupoBaHHBIN 3a4ET 2
Bcero Bo B3auMoaeliCcTBHY ¢ IIpenogaBaTesieM 10
Bcero camocTosiTenbHOI padoThl 68
BCEI'O 78
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5. MaTepnajbHO-TeXHH4YeCKOe H y4eOHO-MeToAnYecKoe odecneyeHne
6.1. TpeboBaHusi K MHHMUMAJIbHOMY MAaTepHAIbHO-TEXHUYECKOMY M  y4eOHO-
METO/IMYeCKOMY o0ecleYeHHI0 YCJIOBHIH  peaju3auMy NPOrpaMMbl  JMCHUILIMHBI
npeanoiaraeT Haluyue y4eOHbIX KaOWHETa XHMMHUH, B KOTOPOM HMMEETCS BO3MOXKHOCTh
obOecnieunTh CcBOOOAHBIN nocTyn B MHTepHeT BO Bpemsl y4eOHOrO 3aHSTUS U B MEPHOJ
BHEYUEOHOM NeATEIIbHOCTH 00YYarOIIUXCsl.

B cocraB kaOMHETOB XMMHUU BXOJAT JIAOOPATOPUH € TAOOPAaHTCKONW KOMHATOM.

[Tomemnienusi kKaOMHETOB (DU3UKU, XUMUU U OUOJIOTUHU JOJKHBI YIOBJIETBOPATH TPeOOBAHUIM
CanurapHo-snuaemuonorndeckux mnpasuwil u HopmaTtuBoB (CanlluH 2.4.2 Ne 178-02) u ObITbH
OCHAILIEHbI TUIIOBBIM OOOPYJOBAaHUEM, YKAa3aHHBIM B HACTOSIIUX TPEOOBAHUAX, B TOM YHCIE
CHEeLMANTN3UPOBAHHON y4yeOHOW MeOenpl0 M CpeacTBaMu OOY4YeHMS, JOCTATOYHBIMHU JIJISt
BBINOJIHEHUS TPEOOBAHUH K YPOBHIO OATOTOBKU O0YYArOIIUXCS.

B kabOunerax nMeeTcss MylIbTUMEIUHHOE 000PYAOBaHUE, TIOCPEICTBOM KOTOPOTO YYACTHUKHU
00pa30BaTeNpHOr0 MIpollecca MOTYT IPOCMaTpUBaTh BHU3YalbHYI HHGOpMaIuioo 1o ¢usmke,
CO3/1aBaTh MIPE3EHTAIMH, BUIEOMAaTEpHaIIbl U T.I1.

B coctraB y4eOHO-METOAMYECKOTO M MaTepHATbHO-TEXHHUUYECKOr0 OO0eCreueHus: MpOorpaMMel
Y4eOHOM TUCIIUTUIMHBI «XHUMHSD BXOJIAT:

*s MHOTO()YHKIIMOHAILHBIM KOMIUIEKC MPENOIaBaTeNs;

s HarJSAHBIE TOCOOMS (KOMIUIEKTHI y4eOHBIX TAaOJUII, IJIAKATOB, IIOPTPETHI BBIIAIOIIMXCS
YUEHBIX B 00J1aCTH €CTECTBO3HAHUS U T.I1.);

¢ UHHOPMANMOHHO-KOMMYHHKAIIMOHHBIE CPE/ICTBA;

** 5KpaHHO-3BYKOBBIE MOCOOUS;

s KOMIUIEKT JICKTPOCHA0KEHUSI KAOUHETOB;

** TEXHUYECKHE CPEICTBA OOYUCHNUS;

s JIEMOHCTpAIMOHHOE 000pyAOBaHKE (00IEr0 Ha3HAYCHHS U TeMAaTHYeCKue HabOoPhI);

¢ nabopaTopHOe 00OpyaoBaHUE (OOIIEro Ha3HAuUeHUs U TeMaTH4YecKue Habopbl, B TOM YHCIe
JUISI IOCTAaHOBKH JIEMOHCTPAIIMOHHOTO M YUYE€HUYECKOTO IKCIIEPUMEHTA, PEAKTUBBI);

s CTaTUYECKHUE, TUHAMHUYECKHE, JeMOHCTPALMOHHBIC U Pa3AaTOYHbIE MOEIH, BKIIOYAs
HaTypaJbHbIE OOBEKTHI;

s BCIIOMOTaTelIbHOE 000PY/JOBAHUE;

** KOMIUIEKT TEXHUYECKON JTOKYMEHTAIluU, B TOM YHCJIE MaclopTa Ha CpeAcTBa 00yueHus,
MHCTPYKIIMH 10 UX MCIIOIB30BaHHIO U TEXHUKE 0€30MacCHOCTH;

s OUONMMOTEUHBIN QOHS.

B Oubmuoteunsrii ¢oHI BXOAAT Yy4eOHUKH, ydeOHO-MeToaundeckue KOoMIUIeKThl (YMK),
o0ecreurBaIIie OCBOCHHE Y4YEOHOW JMCHMIUIMHBI «XUMHUS», PEKOMEHJIOBAaHHbIE WM
JOTYIIEHHBbIE N7 UCTHOJB30BaHUS B MPOQPECCHOHANBHBIX 00pa30BaTENbHBIX OPTraHU3AIMSIX,
peanu3yronmx 00pa3oBaTeIbHYIO MpOrpaMMy CpeIHEro oO0Iero oOpa3oBaHUs B Mpesenax
ocoeHus OITOII CIIO Ha 6a3e 0CHOBHOTO 0011er0 00pa3oBaHusl.

bubmuoreunsiii  QoHI  COACPKUT (DHU3WUYECKUE DHIMKIIONEIWU, aTiachl,  CJIOBapH,
CIPaBOYHHUKU TO (DU3HMKE, XUMHUHU, OUOJIIOTHH, HAYYHYIO U HAYYHO-TIONMYJSPHYIO JHUTEPaTypy
€CTECTBEHHO-HAYYHOI'O COJIEP)KAHHUS.

B mpomecce ocBoeHHs TporpaMMmbl y4eOHOW AMCHMILIUHBI CTYACHTHI JIOJDKHBI HMETh
BO3MOXXHOCTh JIOCTYIIAa K 3JIEKTPOHHBIM Y4eOHBIM MaTepHajiaM 0 €CT€CTBO3HAHHIO, BKIIIOUas
¢u3uKy, XUMHIO, OWOJOTHIO, HMEIOIIMMCS B CBOOOJHOM JocTyne B ceT MHTepHer
(3MEeKTPOHHBIM KHUTaM, MPaKTUKyMaM, TectaM, MaTepuaiam EI'D u np.).



6.2NndopmanuonHoe odecriedeHne 00ydeHnst

QOcHoBHAas JUTEPATYPA
I'a6puensin O. C. OctpoymoB U.I'., CragkoB C.A. Xumus. 10 kimacc : 6a30BbIil YPOBEHbD :

yuebnuk / O. C. I'abpuensn. — 10-e u3a., crep. — Mocksa : [Ipocsemenue, 2022. — 191 ¢. —
URL.: https://e.lanbook.com. — Pexum mocTyma: mo moImucKe.

I'a6puensin O. C. OctpoymoB U.I'., CaaakoB C.A. Xwumus. 11 xiacc : 6a30BbIiA YPOBEHD :
yuebnuk / O. C. I'abpuensn. — 9-e uzn., crep. — Mocksa : [Ipocemenue, 2022. — 223 ¢. —
URL.: https://e.lanbook.com. — Pesxum mocTyma: mo moImucKe.

ﬂOHOJ’IHI/ITCJ’ILHﬂH JUTEpaTypa

Pym3utuc I'. E. Xumusa. 10-i knacc : 6a3oBbiii ypoBeHb : yueOHuk / I'. E. Pymutuc, @. I'.
@®enpaman. — 10-e m3nm., crep. — MockBa : Ilpocsemenue, 2023. — 224 ¢. — URL:
https://e.lanbook.com. — Pexwum gocTyna: 1mo mojamnucke.

Pymsutuc I'. E. Xumus. 11-i kmace : 6a30oBeiid ypoBens : yuebnuk / I'. E. Pymsutuc, @. T.
®enpamadn. — 10-e m3a., crep. — MockBa : IlpocBemenne, 2023. — 223 ¢. — URL:
https://e.lanbook.com. — Pesxum moctyna: mo nozamnucke.

Pymzutuc I'. E. Xumus 10 kinacc : 6a30BbIi ypOBEHb : YU€OHUK JJisi 00I1e00pa30BaTEIbHbIX
opranmzanuii / I'. E. Pynsutuc, ®@. I'. ®enbaman.- 7-e uza.- Mocksa : [Ipocsemienue, 2020.- 224
c.:uia — 110 sks3.

Pymsutuc I'. E. Xumus 11 xmacc : 6a30BbIi ypOBEHb : yU4eOHHK il 00mIe00pa3oBaTEIbHBIX
opranmzanuii / I'. E. Pynsutuc, ®@. I'. ®enpaman.- 7-e uzn.- Mocksa : [Ipocsemenue, 2020.- 223
c.:uia — 110 sks3.

Xumus 10 kiaacc. BaszoBblii ypoBenb: yueOnuk / B. B. Epemun, H. E. Ky3pmenko, B. .
Tepenun, A. A. Ipo3nos, B. B. Jlynun; nox pen. B.B. Jlynuna. — 8-e u3a., crepeorun. —
Mockaa : [IpocBemenue, 2021. — 204, [4] c. : wr1. — 50 7k3.

Xumus 11 kaace. bazoBbiit ypoBenn: yueOnuk / B. B. Epemun, H. E. Ky3pmenko, B. U.
Tepenun, A. A. [posnos, B. B. Jlyaun; nox pen. B.B. Jlyauna. — 8-e usn., mepepad. — Mocksa
: IIpocsemenue, 2021. — 223, [1] c. : wi1. — 50 sk3.

6. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEFHOM JEATEJIBHOCTH
KoHTposb 1 o1leHKa pe3ynbTaToB OCBOEHUS y4eOHON NUCIUIUIMHBI OCYIIECTBIISETCS
MPETOIaBaTeNIeM B MPOLECCE MPOBEACHUS MPAKTUYECKUX 3AHATUN, TECTUPOBAHUS, & TAKXKE
BBITIOTHEHUS 00yYarOIIMMHUCS UHIUBUIYATbHBIX 33/IaHUN U TIPOMEKYTOYHON aTTecTalneH.
Metoabl KOHTPOJIS HANPaBJIEHBI HA MPOBEPKY 00 yHAIOIINXCSI:

v/ — BBINOJIHATD YCIOBUS 37[aHKsI Ha TBOPYECKOM YPOBHE C TPEACTaBICHUEM COOCTBEHHOM
MO3UIINU;

v\ — JenaTh OCO3HAHHBIN BBIOOD CIIOCOOOB JAENCTBUI U3 paHee U3BECTHBIX;

v\ —OCYLIECTBIATH KOPPEKLHUIO (MCIPABIEHHUE) CAETaHHbIX OIIMOOK Ha HOBOM YPOBHE
NpeIaraeMbIX 3a1aHU;

v/ —paboTaTh B rPyIIE U MPEACTABIATH KaK CBOIO, TAK M IO3UIIUIO TPYIIIIbI
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Conep:xxanue XapakTepucTHKa OCHOBHBIX BHI0B ®DopMbI U METOABI
00yueHus1 NeSITeJbHOCTH CTYIeHTOB(HA YPOBHE KOHTPOJIAM OLIEeHKH
Y4eOHBbIX J1eHCTBHUIl) pe3yJbTaToB
o0yueHus
Paznen 1. OcHoBbl - cOPMUPOBAHHOCTh ~ HpPEJACTABJICHHI: O Texyumii KOHTpoOIL B
CTPOEHUS BellecTBa ¢dopme:

Pazgen 2.
XuMHuuecK
e
peaxkiun

Pazpea 3.
CtpoeHnue u
CBOMCTBA
Heopranmyec
KHXBeIeCTB

Paznen 4.
Crtpoenue u
CBOMCTBA
OpraHuyveck
HXBeEleCcTB

Pasnea 5.
Kunerunueckune u
TePpMOJANHAMMYEC
KHe
3aKOHOMEPHOCTH
NMPOTEeKAHUSA
XNMHYECKUX

peakuuii Pa3nen 6.
PacrBopbl

Paznea 7.
Xumus BOBITY
u
NPOU3BOACTBEH
HOM
AeATeJIbHOCTH
4yeJIOBeKa

XUMHYECKOM COCTABJISIONICH €CTECTBEHHOHAYYHOU
KapTUHBI MUPA, POJIU XUMUU B TTO3HAHUU SIBJICHUI
PUPOBI,

B (OPMHUPOBAHUU MBIIUICHUS W KYJIbTYPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TI'PaMOTHOCTH,
HEOOXOAMMOM /IJIsl PEIICHHS MPAKTUYSCKUX 3a]1a4d
M DKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIICHHS K
CBOEMY 37I0pPOBbIO U MPUPOTHOM CPEIE;

- BIaJICHUE CHCTEMOM XHMHUYECKUX 3HAHHMH,
KOTOpas BKJIFOYAET: OCHOBOIIOJIAralolue MOHSATHSA

(XUMHYECKUH  DIJIEMEHT, aToM, JJIEKTPOHHAs
00oJ104Ka aToma, S-, P-, d-3J1eKTPOHHbIE OpOUTAIIH
aTOMOB, UOH, MOJIEKYJIa, BaJICHTHOCT,

3JIEKTPOOTPULATENBHOCTh, CTENEHb OKUCIEHUS,
XUMHYECKass CBSA3b , MOJb, MOJISIpHAs Macca,
MOJIIDHBIA ~ 00BEM,  YIVIEPOJHBIM  CKEJIeT,
(GyHKIMOHAJbHAs TpyINNa, pajguKail, H30MepHs,
MU30MEpbI, TOMOJIOTUYECKHM PO, TOMOJIOIH,
YTJIEBOJAOPOABI, KHUCIOPOA- M a30TCOAEpIKalue
COeIMHEHUS, OMOJOTMYECKH aKTHBHBIC BEIIECTBA
(yrneBoabl, >KUpBI, OCJIKH), MOHOMEp, IOJUMED,
CTPYKTYpHOE  3BE€HO,  BBICOKOMOJIEKYJISIPHbIE
COCIMHEHMS, KPUCTAJUINYECKAsl PELIETKA, THUIIbI
XUMUYECKHX peakuui (OKHCIUTENBHO-
BOCCTAaHOBUTEJIBHBIE, 9K30-
U SHIOTEpPMHUYECKHE, PeaKIMl MOHHOIO OOMeHa),
pactsop, JJIEKTPOJIUTHI, HEJJIEKTPOJINTHI,
IIEKTPOJINTUYECKAsT JUCCOLMALUSA, OKUCIUTED,
BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOW PEAKLINH,
XMMHUYECKOE paBHOBECHUE), TEOPUU

U 3aKOHBI (TEOpHs] XMMHYECKOIO CTPOCHHS
oprannueckux semects A. M. bytieposa, Teopust
ANEKTPOJIUTUYECKON JUCCOLMAH,
nepuoauueckui 3akoH /1. M. Menzaeneesa, 3akoH
COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3bIK XUMHH, (PaKTOIOIMUYECKHE
CBEJICHNs O CBOMCTBax, COCTaBe, IOJYYEHUU H
6e30macHOM HCIIOIb30BaHUU BAKHEUIIINX
HEOPraHWYeCKNX M OpPraHUYEeCKUX BEIIECTB B
OBITY M IPAKTHUECKON AEATEIbHOCTH YEJIOBEKA;

- c(hopMHPOBAaHHOCTh YMEHHI BBISABIATH
XapakTepHbIEC MPU3HAKU

U B3aMMOCBS3b  M3YYEHHBIX  IOHATHUH,
IPUMEHATh COOTBETCTBYIOLIME IOHATUS IIPH
ONMCAHUU CTPOCHMS U CBOMCTB HEOPTraHUYECKUX U
OpraHMYECKHUX BEIIECTB M HX IIPEBpALICHMUI;
BBISIBJISITH B3aMMOCBSI3b XHMMHYECKUX 3HAHUH C

- TabOpaTOPHBIX padoT;

- OTYETHI IO
71a00paTOPHBIM U
NPaKTUYECKUM paboTaMm.
- KonTpos BeionHeHHS
CaMOCTOSITEIIHBIX paboOT
CTY/ICHTOB

HUrorosbiii

KOHTPOJIb Bhopme
nuddepenmpoBan
HOro3auéra

30




IIOHATHUAMU

U [IPEACTABJICHUSAMHU IPYrux
€CTECTBEHHOHAYYHBIX MTPEAMETOB;
- chOpPMUPOBAHHOCTH YMEHHMA

UCMOJb30BaTh ~ XUMHMUYECKYIO  HOMEHKJIATypy
IUPAC u TpuBHaIbHBIE HA3BaHUS BAKHEHIINX
BEIECTB (ITWJIEH, alleTWIIEH, IIHLEpHH, (eHod,
dopmanpaerun, yKCycHas KHUCJIOTa, TJIMLUH,
yrapHbli ra3, yrieKucibli raz, aMMHaK, rameHas
U3BECTb, HETAllleHas W3BECTb, IIUThEBAs COAAa M
Ip.), COCTaBIATh (OPMYJIBI HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB, YPAaBHEHUS XUMUYECKUX
peakuuid, OOBACHATb UX CMBICH; IHOATBEPXKIATh
XapaKTepHble XUMHYECKHE CBOMCTBA BELIECTB

COOTBETCTBYIOIUMU DKCIEPUMEHTAMU "
3aIUCSMU yPAaBHEHUN XUMHUYECKUX PEAKIIUA;
- chopmMHupoBaHHOCTH YMEHUU

yCTaHaBIMBATh IPUHAJICKHOCTD U3YYEHHBIX

HEOPTaHMYECKUX M OPTaHUYECKUX BEILECTB
K  OIpeleJeHHbIM  KlaccaM MW TpyIIaM
COCIMHEHUH, XapaKTePH30BaTh 175 COCTaB
U BaXHEHIIME CBOICTBA, OMNPENENATh BHJIBI
XUMHUYECKHUX CBsI3eH (KOBaJCHTHAS, MOHHAS,
METAJUTHYECKAs, BOJIOpPOJIHAS), THUIIBI
KPUCTAUTHYECKUX  PEIETOK BEILIECTB;
KJIaCCU(UIIUPOBATH XUMUYECKUE PEAKIIHH;

- BJaJCHHE  OCHOBHBIMH  METOJAMH
HAyYHOTO TIO3HAHUS BEIIECTB U XHUMHUYECKUX
SIBIICHUM (mabmrosieHue, U3MEpEHNE,
9KCIEPUMEHT, MOJICIIUPOBAHHE);

- ¢(hOpMHUPOBAHHOCTh yMEHHUH MPOBOIUTH
pacuéThl M0 XUMUYECKUM HopMyliaM

W ypaBHEHUSM XHMHUYECKUX PpPEaKIHid C
UCTIOJIb30BaHUEM (busnueckux BEJIMYMH,
XapaKTEPU3YIOIUX BEIIECTBA C KOJIWYECTBEHHOMN
CTOPOHBI:  Macchl, o00BEMa  (H.y.) Tas3oB,
KOJINYECTBA BEIIECTBA; HCIIOJIb30BaTh CUCTEMHEBIE
XUMHUYECKHE 3HAHHS AN TPHUHITHUS PEIICHUN B
KOHKPETHBIX >KH3HCHHBIX CHTYAIHsIX, CBS3aHHBIX
C BEIIECTBAMU U UX MPUMEHEHHEM;

- chopmupoBaHHOCTH yMEHUM
IUTAHUPOBATh U BBIMOJHATH ~ XUMHUYECKHM
OKCIEPUMEHT  (TPEeBpAIICHUs  OPTaHUYECKHX
BEIIECTB NPU HATPEBAHWH, MOJTYYCHHUE dTUJICHA H
U3ydeHHE ero CBOWCTB, KAYECTBEHHBIC PEAKIINU Ha
aNpJIETH/IbI, KpaxMad, YKCYCHYIO  KHUCIOTY;
JeHaTypanusi OCJIKOB TPU HarpeBaHHWM, IBETHBIE
peakiuu OeNKOB; MPOBOAWTH PEAKIIMH HOHHOTO
oOMeHa, OmIpeneNsiTh cpely BOIHBIX PacTBOPOB,
KayeCTBEHHbIE PEAKIMH Ha Cynbdart-, KapOOHAT- U
XJIOPUJI-aHUOHBI, Ha KAaTHOH aMMOHWS; pelaTh
JKCIEPUMEHTAIbHBIC 3aauu 1o TeMam
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«Metanae» u

«Hemetamnbl») B COOTBETCTBUU C MIpaBUIaMHU
TEXHUKH O€30MacHOCTH TpU OOpalIeHUH C
BEIIECTBAMH M JIA0OPATOPHBIM 000PYIOBaHUEM;
MPEJICTaBIISITh PE3yJIbTATHI XUMHYECKOI0
JKCIIepUMEHTa B (opme 3amucu ypaBHEHHIA
COOTBETCTBYIOIIMX peakuuid u ¢GopMyaupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

- c(pOopMUPOBAHHOCTb YMEHHUS
AHAIM3UPOBATh  XUMHUYECKYH0  HH(pOpMaImio,
MoJIy4aeMyr0 M3 pasHbIX HCTOYHMKOB (CMU,
Wurepuer u np.);

- ¢(hOpMHUPOBAHHOCTh yMEHUU COOJIOAATDH
npaBuia 9KOJIOTUYECKU 1eJ1eco00pa3zHoro
MOBE/ICHUs B OBITY U TPYJOBOW NEATEIHHOCTH B
HEIsX  COXpPaHEHUST  CBOETO  3JI0POBbS U
OKpYXarolle MPUPOIHON Cpellbl; YYUTHIBATH
OTMacCHOCTh BO3JICHCTBUSI Ha >KUBBIC OPraHU3MBbI
ONpECNEHHBIX  BEIIECTB, IOHHUMAs, CMBICI
nokazarens [TJIK;

- ana oOydarolmmxcs ¢ OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU  3JIOPOBbSI: C(HOPMHUPOBAHHOCTH
YMEHHsSI TPHUMEHSTh 3HAaHHA 00 OCHOBHBIX
JNOCTYIIHBIX ~METO/JAaX T[IO3HAaHUS BEIIECTB U
XUMHUYECKHX SBJICHHUIA;

- s CJIEIBIX u c1a00BUIAIIINX
oOy4aromuxcsi: cpOpMUPOBAHHOCTh YMEHHUS

KCIIO0JIb30BaTh PeIbe(HO TOUCUHYIO CUCTEMY

o0o3Hauenwuii JI. bpaiins quis 3anucu
XHMUYECKHX GOPMYIL.
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