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COJEPXAHUE ITPOT'PAMMDbI

[TosicHuTeENbHAA 3amIUCKAa.
[TmarupyemMblie pe3yabTaThl U3ydeHHs YIEOHOTO MpeaMeTa « XUMUS)

Copeprkanue yueOHOTO MaTepHala.
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TemaTuueckoe MIAHUPOBAHUE C OINPEACIIEHUEM OCHOBHBIX BHJOB Y4YEOHOMU

JACATCIBbHOCTH.

o1

TpeOoBaHuUs K YPOBHIO MTOATOTOBKU yUaITUXCSl.
6. Kputepuu u HOpMBI OLICHKH 00pa30BaTEIbHBIX PE3YIbTATOB YUAIIUXCSI.

7. YcnoBus peasinzaiiuu o0pa3oBaTeIbLHOTO Mpolecca



IHosicHuTEeIbHASA 3ANUCKA
Pabouas mporpamma mo xumuu ans ydammxcs 10-11 kmaccoB o0mieoOpa3oBaTenbHBIX
yupexJIeHuil paspaboraHa Ha ocHOBe DenepalibHOTO TOCYIapCTBEHHOTO OOpa30oBaTEIbLHOTO
CTaHJapTa CPeIHETo 00IIero 00pa3oBaHusl, IPUMEPHON MPOTPaAMMBbI CPEIHETO 00IIEro 00pa3oBaHus
no xumuu (mporokon ot 28 wutons 2016 r. Ne 2/16-3), paboueit mporpamMmbl Kypca XHMUH,
pa3zpaboranHoii k yueOHukam aBTopoB I'. E. Pynasutuca u @. I'. ®enpamana mist 10—11 knaccos
o0meoOpazoBaTeNbHBIX opranu3anuii. AdganacrkeBa M. H. M.: IIpoceemenne, 2017T.

IIporpamma paccuutana Ha 70 4 (1 4 B He/eJ110).
W3ydyeHne XWMHHM Ha YPOBHE CpeIHEro oO0miero oOpa3oBaHUsS HAMPABICHO Ha JOCTHIKECHUE
CIEAYIOUIUX LeJIei:

® OCBOCHHME 3HAHUM O XMMHYCECKOM COCTaBJ'IHIOH_IeI‘/'I CCTCCTBCHHO - Hay‘IHOfI KapTUHbI MHpPA,
BaKHEHUIIINX XUMHUYCCKUX IMOHATHAX, 3aKOHAaX U TCOPUAX;
® OBJIAZICHUC YMCHUSMHU IPUMCHATH INOJYUCHHBIC 3HAHUS IJIA 00BIACHEHHUS p33H006p83HBIX

XUMHYCCKNX SIBJICHUM W CBOMCTB BCIICCTB, OLCHKU pPOJIU XHMMHHU B PA3BUTHHU COBPECMCHHBIX
TEXHOJIOTHH U IMOJIY4YCHHH HOBBIX MAaTCPUATIOB,

® Pa3BUTHUEC IMO3HABATCIIbHBIX HWHTCPCCOB U HHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B IIponecce
CaMOCTOATCIIbHOI'O HpI/IO6peTCHI/I$I XUMHUYCCKHUX 3HAHUM C UCI0JIb30BaHHEM Pa3IMIHBIX HCTOYHHUKOB
I/IH(l)OpMaI_II/II/I, B TOM YHUCJIC KOMIIbIOTCPHBIX

. BOCIIUTaHHE YOSKIEHHOCTH B MO3UTUBHOM POJIM XMMUU B )KM3HU COBPEMEHHOT0 OOIIECTBA,
HE00XO0IMMOCTH XMMHUYECKU I'PAMOTHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U OKpY»KaloIel cpese;
. [IPUMEHEHUE MOJIYUEHHBIX 3HaHUN U YMEHUM AJi1 O€30MacHOI0 MCIOJIb30BaHUS BEIIECTB U

MaTepuajoB B OBITY, CEIbCKOM XO3iCTBE M Ha MPOM3BOACTBE, PEUICHUS MPAKTUYECKUX 3a7ad B
MOBCEHEBHON JKM3HU, MPEIYNPEKICHUS SBICHUW, HAHOCSIIUX BpEI 3/I0POBBIO0 UYENOBEKA H
OKpYKarollen cpese.

OBLIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITPE/IMETA

Cpennee oOiiee oOpa3oBaHHE — 3aKJIIOYUTENBHAS CTYMEeHb oOmero oopazoanusi. CoaepkaHue
cpeaHero o01iero oopa3oBaHus HAIIPABICHO HA PELICHUE CIEAYIOIINX 3a/1a4:

* 3aBepleHrue 001Ieo0pa3oBaTeILHON MOATOTOBKUA B COOTBETCTBUHU ¢ 3akoHOM «O0 00pa3oBaHUU B
P®y;

* peanuzanus MpeanpodeccHoHanTbHOro 001ero o00pa3oBaHUs, MO3BOJSIONIETO O00ECIEeUUTh
IPEEMCTBEHHOCTh OOIIEro 1 NpodeccuoHaIbHOro 00pa3oBaHusl.

Baxneiimeil 3agaueii oOydyeHHs Ha 3Tane MOJYyYEHHUs CPEIHEro oOIero odpa3oBaHUs ABISIETCS
HNOJArOTOBKAa OOyYaroIUXcsd K OCO3HAHHOMY BBIOOpY JalbHEHMIIEro JKU3HEHHOTO IYyTH.
OOyuJatonriecss JODKHBI CaMOCTOSITENIFHO HCIOJB30BaTh NPUOOPETEHHBIA B IIKOJIE  OIBIT
JeSITeIbHOCTH B PEalTbHOM KU3HH, 32 paMKaMH Y4eOHOro mnpoiecca. ['JaBHbIE LENHU CPeAHEro
o011ero 06pa3oBaHusl COCTOST:

* B () OPMHUPOBAHUH 1IEJIOCTHOTO MPEACTABICHUS O MUPE, OCHOBAaHHOTO Ha MPUOOPETEHHBIX 3HAHUSIX,
YMEHUSX U CIOCO0ax JAESTEIbHOCTH;

* B IPUOOPETEHUH OMBITA TO3HAHMSI, CAMOIIO3HAHUS, Pa3HOOOPa3HOM 1eATEIbHOCTH;

* B IOATOTOBKE K OCO3HAaHHOMY BBIOOpPY 00pa3oBaTenbHON U PpOo(heCcCHOHATBHONU TPAEKTOPHH.
Oco0eHHOCThI0 00y4YeHHs XUMUH B CPEIHEH IIKOJIE SBIISETCS OMOopa Ha 3HAHMS, MOIyUYEHHbIE MTPH
U3y4eHUH XUMHU B 8—9 Kitaccax, X paciipeHue, yriryOJIeHne i CHCTeMaTH3aIHsl.

B wu3ydyeHum kypca XuMuHM Oousblias pojib OTBOJUTCS XHMHYECKOMY HKCHEPUMEHTY, KOTOPBIH
MMpEaACTaBJICH IMMPAKTUYCCKUMU pa6OTaMI/I, J'Ia60paTOpHBIMH OIbITAMHU W ACMOHCTPAIMOHHBIMU
sKcniepuMeHTaMu. OYeHb BaXKHBIM SIBISIETCS COOJIIOJICHME MpPaBWJI TEXHUKU O€30MacHOCTU MpHU
paboTe B XUMUYECKOI 1a00paTopuu.

B xauecTBe yennocmmuvix opuenmupos XUMHUYECKOro 00pa3oBaHus BHICTYIAIOT O0bEKTHI, U3y4aeMble
B Kypce XMMHH, K KOTOPbIM Yy o0y4aronmxcs popMupyeTcs HeHHOCTHOE OTHOILIEHUE.

OCHOBY no3nasamenbHuIX YyeHHOcmeti COCTABIAIOT HaAy4HbIe 3HAHUS U HayYHbIE METO bl TTO3HAHUS.



Pa3BuTne 1o0O3HABATENbHBIX I[IEHHOCTHBIX OPHUEHTAIlMH COJIEP)KAHHUS Kypca XHMHUU MO3BOJSET
c(opMHpOBATE:

* YBAXUTEIHHOE OTHOLICHUE K CO3UIATEIIbHOM, TBOPUECKOHN JEATEIbHOCTH;

* MIOHUMAaHNE HEOOXOIMMOCTH 3JI0POBOTO 00pa3a KU3HU;

* OTpeOHOCTh B 0€3yCIIOBHOM BBHITIOJIHEHHHM NpPaBHJI 0€30MacHOr0 HMCIOJIb30BAHUS BEIIECTB B
MMOBCEAHEBHOM XKU3HU;

* CO3HATENBHBIN BBIOOP OyayIel mpodeccuoHaIbHON NeITETbHOCTH.

Kypc xumum o0mamaeT BO3MOXHOCTAMHU Uit (DOPMHUPOBAHUS KOMMYHUKAMUBHBIX YEHHOCHEL,
OCHOBY KOTOPBIX COCTaBJISIFOT ITPOLIECC OOIIEHUS M TPAMOTHAs pe4b, CIOCOOCTBYIOIIHE:

* IPaBWJILHOMY MCIIOJIb30BAaHUIO XUMUYECKOW TEPMUHOJIOTUH;

* Pa3BHUTHIO IMOTPEOHOCTH BECTH AMAJIOT, BBHICIYIIMBATH MHEHHE OIIOHEHTA, Y4YacTBOBaTh B
JIMCKYCCHUU;

* Pa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIPAXKaTh U ApTyMEHTHPOBAHHO OTCTAWBATh CBOIO TOYKY 3PEHUS.

Onuncanue mecta ydyeoOHoro npeamera B yueoOnom miane MAQOY «COIH Nel8» no yuedoHomy
npeamMery «XuMus».

Pabouas mporpamma k ydeOHukam aBTopoB I'. E. Pymsutuca u @. I'. ®enpamana ana 10—11
KJIACCOB 00IIIe00pa30BaTeIbHBIX OPTaHMU3AIMKA pa3padoTaHa B COOTBETCTBHH ¢ ba3ucHBIM ydeOHBIM
IUTAHOM JUISI CTYIIEHH CpeHero oomiero oopazoBanus. Xumus usydaercs ¢ 10 mo 11 kimaccer. OOmiee
4quCiIo y4eOHbIX YacoB 3a 2 roga ooyuenus — 70, u3 Hux 36 (1 u B Hexemnto) B 10 kiacce, 34 (1 4 B
Heneno) B 11 kiacce.

OCHOBHBIMH MPOOJIEMAMH XUMHUU SIBIISIOTCS H3y4EHUE COCTABA U CTPOCHUS BEIECTB, 3aBUCHMOCTH
UX CBONCTB OT CTPOCHHS, KOHCTPYMPOBAHHE BEIIECTB C 3a/laHHBIMH CBONCTBaMH, HUCCIIEIOBaHUE
3aKOHOMEPHOCTEH XHMMHYECKUX TPEBpAIICHUNW W IYyTeH YIPABIICHUS WMU B ICIAX MOJYyYSHUS
BEIIIECTB, MaTEPHUAJIOB, SHEPTUU

Kypc 10 kmacca 3HaKOMHT OOYYarOIIMXCS CO CTPOCHHUEM, XHMHYECKUMHU CBOHCTBaMH,
O0COOCHHOCTSIMU CIIOCOOOB MOyYEHUS M 00JIACTAMU IPUMEHEHHUSI OPTAaHUYECKUX COSAMHEHUN.

3aBepmmTenbHbIi 9Tall (11 kmacc) HampasiieH Ha 00001eHHe, PACITUPEHUE UMEIOIINUXCS 3HAHUN
HIKOJILHUKOB 10 YETHIPEM BBIIICHa3BaHHBIM OJIOKAaM W HM3Y4YEHHE MATOro Oioka XUMHS U KHU3Hb,
MPU3BAHHOTO JIATh BBITYCKHUKAMH TTPUKJIATHBIC 3HAHUS U YMEHUSI.

IlnanupyeMble pe3y/bTAThI H3YYEHHS] YIeOHOI0 NpeaMeTa « XUMHUSI»:
B pe3ynbrate n3ydeHus: yueOGHOro mpeamera « XuMUs» Ha YPOBHE CpeHEro o0111ero o0pa3oBaHus:
BbinyckHUK HayuMTCs:

® packpblBaTh Ha MpHUMEpax pPojb XUMHUHU B (POPMUPOBAHUU COBPEMEHHOW HAay4YHOU KapTUHBI
MHUDPA U B IPAKTUYECKON AEATEIbHOCTH YEIIOBEKA;

e JIEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBA3b MEXIY XUMHUEH U JPYTHMHU €CTECTBEHHBIMU
HayKaMUu;

® pACKpBIBATH HA MIPUMEPAX IOJIOKEHUS TEOPUN XUMUYECKOTO cTpoeHust A.M. bytneposa;

e noHMMAaTh pusnueckuit cmoicn [lepuonnyeckoro 3akona /[.J1. MenaeneeBa 1 Ha €ro OCHOBe
OOBSACHATH 3aBUCUMOCTb CBOMCTB XUMHUYECKHX 3JIEMEHTOB U 00pa30BAHHBIX UMU BEILIECTB OT
JJIEKTPOHHOI'O CTPOCHUS aTOMOB;

e OOBSCHATH MPUUYMHBI MHOI00Opa3usl BEIIECTB HA OCHOBE OOIIMX IpPEICTaBICHHH 00 MX
COCTaBE U CTPOECHNUH;

® [PUMEHATh IPAaBWJIA CHCTEMATHYECKOW MEXIYHApOJHOM HOMEHKIATYpbl KakK CpeICTBa
pa3InYeHus ¥ UACHTU(UKAIIIH BEIECTB M0 UX COCTaBYy U CTPOEHHUIO;

® COCTaBJIATH MOJICKYJSIPHbIE M CTPYKTYPHble (OPMYJIbI OPraHMYECKHMX BELIECTB Kak
HocuTenel MHpopManuu O CTPOCHHM BEIIECTBA, €0 CBOWCTBAX U MPUHAICKHOCTH K
OIIPEIETICHHOMY KJIACCY COCIMHEHU;

® XapaKTepHU30BaThb OpPraHUYECKHME BELIECTBA II0 COCTaBYy, CTPOCHUIO M CBOWCTBaM,
YCTaHABIMBATh IPUYUHHO-CIEACTBEHHBIE CBSA3M MEXAY JaHHBIMM XapaKTEpUCTUKaMU
BEILECTBA,




MPUBOJIUTh TPHUMEPhl XUMHUYECKHX pEaKIUd, pPAaCKPHIBAIOIINX XapaKTepHBIE CBOHCTBA
TUTTUYHBIX MIPEICTABUTENCH KIIACCOB OPTaHUYECKUX BEIIECTB C LENbI0 UX WACHTU(DUKAIINH U
00BsICHEHHS 00J1aCTH IPUMECHCHUS;

IPOrHO3MPOBATh BO3MOXKHOCTh MPOTCKAHWS XMMHUYCCKUX PEaKIMi Ha OCHOBE 3HAHUH O
TUTIAX XUMUYECKON CBS3H B MOJICKYJIaX PEareHTOB U UX PEaKIIMOHHON CIIOCOOHOCTH;
UCIIONIb30BaTh 3HAHHMSI O COCTaBe, CTPOCHHUM W XHUMHYECKHX CBONCTBaX BEIIECTB IS
0€30MMacHOr0 MPUMEHEHUS B IIPAKTHYECKOM JIeATEIIbHOCTH;

HMPUBOJUTH MPUMEPHI MPAKTUYECKOIO HMCIOJIL30BAaHHUS IMPOJYKTOB IepepaOdOoTKu HEeDTH U
IPUPOJHOTO Ta3a, BBICOKOMOJICKYJISIPHBIX COCAMHEHUU (MOJNIMATHIICHA, CHHTETHYECKOTO
Kay4yKa, alleTaTHOT'O BOJIOKHA);

IPOBOJMTH OMNBITHI IO PACIIO3HABAHWIO OPTaHMYSCKUX BEIISCTB: TJIMICPUHA, YKCYCHOMH
KHUCIIOTHI, HEMPEICIbHBIX >KHPOB, TIIOKO3bI, Kpaxmalia, OCIKOB — B COCTaBE MHUIICBBIX
MPOJYKTOB U KOCMETHUYECKUX CPECTB;

BJIQJICTh IPABWIAMH W TPHEMaMH Oe30MacHOW pPabOThl ¢ XMMHUYCCKUMH BEIICCTBAMU WU
1a00paTOPHBIM 000PYI0BAaHUEM,

YCTaHABIIMBATh 3aBHCHMOCTh CKOPOCTH XMMHYECKOH PEAKIMH W CMEIICHUS XUMHYECKOTO
PaBHOBECHSI OT PA3IUYHBIX (PAKTOPOB C IICNBIO OIPEACICHHS ONTUMAIBHBIX YCIOBHU
MPOTEKAHUS XMMHUECKHX IIPOIICCCOB;

HPUBOIUTH IPUMEPBI THIPOJIKM3a COJICH B IIOBCEAHEBHOM KU3HHU YEIOBEKa;

IPUBOJUTL  MPUMEPBl  OKHCIUTCIBHO-BOCCTAHOBUTEIBHBIX  pPEaKIMid B  IPHPOJIE,
MIPOM3BOJICTBEHHBIX MPOIIECCAX M KU3HEACATCIILHOCTH OPraHU3MOB;

MPUBOIUTH IPUMEPHI XUMUYECKUX PEaKIUi, PACKPHIBAIONINX OOIINE XMMHUECKAE CBOHCTBA
IIPOCTBIX BEIIECTB — META/UIOB U HEMETAJLIOB;

IIPOBOJIUTH PACYEThI HA HAXOKICHUE MOJICKYIISIPHON (DOPMYJIBI YTIIEBOIOPOIA IO IPOAYKTaM
CTOpaHHMS | 110 €r0 OTHOCUTEIHLHOU INIOTHOCTH M MaCCOBBIM JIOJISIM DJIECMEHTOB, BXOJISIIIHNX B
€ro COCTas;

BJQJICTh TpaBHJIaMH OE30IaCHOIO OOpAIICHUS C CIKHMMH, TOPIOYMMH M TOKCHYHBIMHU
BEIIICCTBAMH, CPEJICTBAMU OBITOBOW XMMHH;

OCYIIECTBIISATh TIOMCK XUMHYECKOW WH(POpPMAIMK I10 HA3BaHUSAM, HJICHTHPUKATOpAM,
CTPYKTYpPHBIM (pOpMYyJIaM BEIIECTB;

KPUTHYECKH OIICHUBATH U HHTEPIPETUPOBATH XUMUIECKYIO0 HHPOPMAITHIO, COACPKAIIYIOCS B
COOOIIEHUSAX CPEACTB MaccoBoi MH(popMaluu, pecypcax HTepHeTa, HAYYHO-TIOMYJISAPHBIX
CTaThsiIX C TOYKH 3PCHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IEJISIX BBISBICHUS
OIIMOOYHBIX CYXACHUN U (OPMUPOBAHUS COOCTBEHHO MO3UIINY;

MPEJICTaBISITh MYTH PEIICHHs] TI00ANbHBIX MPOOJieM, CTOSANIMX Iepel YelIOBEYEeCTBOM:
IKOJIOTHYECKUX, SHEPTETUICCKHX, CBIPHEBBIX, H POJIb XUMHUHU B PEIICHUH 3TUX MPOOIIEM.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHLCH:

ULTIOCMPUPOBANb HA NPUMEPAX CMAHOBLEHUEe U IBOIOYUIO OPLAHUYECKOU XUMUU KAK HAYKU
HA PA3IUYHBIX UCMOPUYECKUX IMANAx ee pa3eumusi;

UCNONb306AMb  MEMOObl HAYYHO20 MNO3HAHUS NPU BbINOJHEHUU NPOEKmo8 U YyueOHO-
UCCe008aMENbCKUX 3A0AY NO U3YUEHUIO CBOUCMS, CNOCOO08 NONYYeHUs U PACNO3HABAHUS
Op2aHUYECKUX 8eljecms;

00BACHAMb NPUPOOY U CNOCOOBL 0OPAZ0BAHUA XUMUYECKOU CBA3U. KOBALEHMHOU (NOIAPHOU,
HENoNAPHOL), UOHHOU, MEeMANIUYECKOl, 6000POOHOU — C Yelbl0 ONpedeleHUs XUMUYECKOU
AKMUBHOCMU 8eUeCmE;

YCMAaHABIUBAMb 2eHEeMUUECKYI0 CB8A3b Medc0y KIACCAMU Op2aHU4ecKux eeujecms OJisl
000CHOBAHUSL  NPUHYUNUATLHOU  803MONCHOCMU NOJVYEHUS OP2AHUYECKUX COeOUHEHUll
3a0aHH020 COCMABA U CIMPOEHUSL,



®  YCMAHABIUBAMb 83AUMOCEA3U MeNHCOY Pakmamu u meopuel, NPULUHOU U CledCmeuem npu
amanuse npooOAeMHbIX cumyayuil U 0OO0CHOBAHUU NPUHUMAEMbIX peWeHUll Hd OCHO8e
XUMUYECKUX 3HAHULL.

Coaep:kaHue y4eOHOIro MaTepHuaJa
10kaacce (364; 14. B HeneIn0)

ba3oBblii ypoBeHb
OCHOBBI OpraHu4ecKOi XUMHH

IlosiBieHue U pa3BUTHE OPTAaHUYECKOW XUMHUHU Kak Hayku. lIpenmer oprannueckor xumuu. Mecto u
3HA4YCHUE OPTraHUYECKOM XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.

XUMHYECKOE CTPOCHUE KaK MOPSAIOK COCAMHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJICHTHOCTH.
OcHOBHBIE ITOJIOKCHU A TCOpHUUn XUMHUYCCKOI'O CTPOCHUA OpTraHU4YCCKUX COCI[I/IHGHI/Iﬁ
A.M. bytnepoBa. YriaepoaHblil CKeJIeT OpraHM4ecKoil MoseKysbl. KpaTHOCTh XUMHUECKOU CBSI3H.
3aBUCHUMOCTh CBOMCTB BEILIECTB OT XHMMHUYECKOTO CTPOEHHS MousieKyid. M3omepuss U HU30MEpBHI.
[Tonstre o ¢yHkuHOHANBHOW rpymnmne. [IpUHIUIBI KIacCH(PUKAIUU OPTaHUYECKUX COCTUHEHHM.
Cucrematnueckass MEXJIyHApOJHas HOMEHKJIaTypa M NPHUHLHUIBI O0Opa3oBaHMsl Ha3BaHUU
OpPTaHUYECKUX COCTUHEHUIA.

Ankanbl. Cmpoenue monekynrvl memana. 1'oMoloruueckuil psj ankaHoB. ['omororu.
Homenknarypa. M3omepust yriaepogHoro ckenera. 3aKOHOMEPHOCTH M3MEHEHHs (PU3UYECKUX
cBOiicTB. XWMHUYECKHE CBOHCTBa (HA TMpuUMEpe MeTaHa U JTaHa): peaKUuu 3aMelIeHUsS
(ranoreHUpoBaHKe), NETUIPUPOBAHUS KaK CHOCOOBI MMOJIYYCHHS BAXKHEUIINX COCAMHEHUN B
OpPraHM4YeCcKOM CcHUHTe3€. [OpeHne MeTaHa Kak OJWH M3 OCHOBHBIX HCTOYHHMKOB TeIula B
MPOMBIIIUICHHOCTH W ObITy. HaxokneHue B Tpupoje U TpPUMEHEHUE alKaHOB. [lonamue o
YUKTIOAIKAHAX.

Ankenbl. Cmpoenue monekynvl smuiena. 1 oMmonorudeckuii psa ankeHoB. HomeHkmiarypa.
N3omepus yriepoIHOro CKelleTa U MOJ0KEHUs KPAaTHOW CBSI3U B MOJIEKYJIE. XUMHUYECKHE CBOWCTBA
(Ha mpuMepe ITUJICHA): peaKkIy MPUCOeINHEHNS (TATOTEeHUPOBAHHE, cUOpUposanue, TUApaTanus,
2UOpo2aioeeHuposanue) Kak crnocod moaydeHus: PyHKIIMOHAIBHBIX MPOU3BOJIHBIX YTIIEBOIOPOIOB,
ropenus. [lonumepu3zaius dTUIEHA KaK OCHOBHOE HAIIpaBJICHHUE €ro MCMHoib3oBaHus. [lonuaTuien
KaK KPYTHOTOHHa)XHBIN MPOTYKT XUMUYECKOTO MPOU3BOIcTBA. [[prMeHeHne aTuneHa.

Ankanuensl U kaydyku. [loHaTue o0 ankaaueHax Kak yrieBOJOpOJAax C JByMs ABOWHBIMU
cBazaMu. [lonmumepuzanus nuBuHMia (OyragueHa-1,3) kak crnocoO MOMy4EHHUS CHHTETHYECKOIO
Kaydyka. HaTypanbpHbIi U CUHTETUYECKUN Kaydykd. Bynkanusanus kaydyka. Pesuna. [Ipumenenune
Kay4dyKa U pE3UHBI.

Ankunbl. CmpoeHue monexynvl ayemuiena. 'omonoruueckuil pan ankuHoB. Homenknatypa.
N30mepus yriuepoIHOro CKelera U MojJ0KeHUsl KPaTHOW CBSI3U B MOJIEKYJIE. XUMUYECKHE CBOMCTBA
(Ha mpuMepe alleTUIIeHA): PeaKINK IPUCOEANHEHNS (TAIOTeHUPOBAHUE, cUOpUposanue, TUIpaTalus,
2UOP02ano2eHUpoganue) Kak CIoco0 TMONY4YeHUS TOIUMEPOB M APYTUX TMOJE3HBIX MPOIYKTOB.
FopeHHe AlCTUJICHA KaK UCTOYHUK BI)ICOKOTeMHepaTypHOFO TJIaMCHU JIA CBapKI/I 158 pe3KI/I MCTAJIJIIOB.
[IpumeHeHue aneTuieHa.



ApeHbl. beH3011 KaKk MpeaCcTaBUTENb apOMAaTHIECKUAX YIIIEBOAOPOI0OB. Cmpoerue MoneKy bl
Oenzona. XUMHUECKHUE CBOWCTBA: PEaKIMK 3aMeICHUs (TaJOTeHUPOBAHUE) KaK CIIOCO0 MOTydeHUs
XUMHUYECKHX CPEACTB 3alIUThl PACTCHUH, MPHUCOSAUHCHUS (TUAPUPOBAHME) KAK J[OKA3aTEIhCTBO
HeMpeieabHOro Xxapakrepa 6ensona. Peakmus ropenus. [Ilpumenenue OeH3zona.

Cruptel. Knaccugukanusi, HOMEHKIATypa, M30MEpUs CHUPTOB. METaHOI M 3TaHON Kak
IIPEJICTaBUTEIIN NTPEAEIBHBIX OJIHOATOMHBIX CIIUPTOB. XMMUYECKUE CBOMCTBA (Ha IPUMEPE METaHOJIa
U 5TaHOJA): B3aWMOJICHCTBHE C HATPHEM KakK CIOCO0 yCTAaHOBJICHHMS HAIWYHS THAPOKCOTPYIIIH,
peaKiys C raJloreHOBOIOPOIaMH KaK CIIOcO0 MOJIy4eHHs pacTBOpUTENIEH, AeruapaTanus Kak crnocoo
HOJy4YeHHUs 3TUiIeHa. Peakuys ropeHus: cupThl Kak TOIIMBO. [IpuMeHeHne MeTaHola U 3TaHoJIa.
dusnonoruyeckoe AEWCTBUE METaHOJAa M 3TaHOJa HAa OPraHu3M 4elOBeKa. ODTWIEHITIMKOIb U
[VIMLIEPUH KaK MPEJCTaBUTENIN IMPeebHbIX MHOTOATOMHBIX clUpTOB. KaduecTBeHHas peakuus Ha
MHOI'0QTOMHBIE CIIUPTHI U €€ IPUMEHEHHE /ISl PAaCIIO3HABAHUS [NIMLEPUHA B COCTaBE KOCMETHYECKUX
cpencts. [IpakTuueckoe npuMeHEHNE STUIICHITIMKOIS U [IIULEpUHA.

®enon. CtpoeHue Mosekynbl QeHona. Baumnoe eiusHue amomos 8 mojexyne genona.
Xumuueckue ceoucmea: 83aumooelcmaue ¢ Hampuem, 2UOPOKCUOOM nampus, bpomom. IlpumeHenne
denomna.

Anpaeruapl. Meta"anp (dopManbIerua) W dTaHab (aleTanbJeryu) Kak IPeJICTaBUTEIIH
NpEIeNbHBIX ~ ANbJCTHI0B. KauecTBEHHBIC peaknmuu Ha KapOOHWIBHYIO Tpymimy (peakius
«cepedpsiHOro 3epkasia», B3aumojeicTBue ¢ ruapokcuaom menu (II) m ux npumenenue ans
OOHapyXeHHSI TIPEICIIbHBIX abJCTUAOB B IPOMBIIUICHHBIX CTOYHBIX BOJaX. TOKCHUYHOCTH
anpaeruioB. [IpuMenenue Gopmaiibiernia u aeraibIeruaa.

KapOGoHoBbIe KUCTOTHI. YKCYCHas! KHCIIOTA KaK MPEICTaBUTEINb MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XUMHYECKHE CBOMCTBA (HAa TPHUMEPE YKCYCHOM KHCIOTHI): PEAKIUU C
MeTaJUlaMH, OCHOBHBIMH OKCHJIaMH, OCHOBAaHUSIMH M COJIIMH KaK TOJTBEPXKICHHE CXOJCTBA C
HEOpPraHMYECKUMU KUcloTamu. Peakius stepudukanmm kak crnoco0 MoxydeHus CI0XKHBIX dPHUPOB.
[TpumeneHue ykcycHo# KucinoTsl. [IpenctaBienne o BRICIINX KapOOHOBBIX KHCIIOTAX.

Crnosxnble 3¢upsl 1 KUpbl. CroxxHbIe 23QUPbI KaK TPOAYKTHI B3aUMOJIEHCTBUS KapOOHOBBIX
KUCIOT co crnupramu. [IpuMeHeHHe CIOXHBIX 3(QUPOB B MNHUIIEBOH M mnapdromepHOi
HOPOMBIIIICHHOCTH. JKUpbl Kak CIOXHbIE 3(QUPBl TIMIEPHUHA U BBICIIUX KAapOOHOBBIX KHCIIOT.
PacTutenbHbIE U KUBOTHBIE KHUPBI, UX COCTaB. Pacrio3zHaBaHNe pacTUTENBHBIX )KUPOB HA OCHOBAaHUU
UX HelpenenbHOro xapakrepa. [Ipumenenue xupoB. ['uaponns wim oMbUIeHHE KUPOB KaK CIOCO0
MPOMBIIIJIEHHOTO TMOJIYYeHHsI COJIel BBICHIMX KapOOHOBBIX KHCIOT. MBUIA Kak COJM BBICHIMX
KapOOHOBBIX KUCIOT. Moro1e CBOMCTBA MbLIA.

VYrnesoasl. Knaccudukanus yrineBogoB. Haxoxaenue yriieBogoB B mpupoje. [noko3a kak
anpaerunocnupt. bpoxkenue riaroko3sl. Caxaposa. [ uopoaus caxaposwvl. Kpaxman v 1eUI0I03a KaKk
Ouojoruyeckre TMOoJUMepbl. XUMHYECKHE CBOMCTBA KpaxMaiga U UEJUII0J03bl  (THAPOJIHU3,
KauCCTBCHHAsA pCaKnusa C I)IIO)IOM Ha KpaxMal U €€ IMPUMCHCHUC IJIA O6H3py>KeHI/I${ Kpaxmajia B
npoaykTax nutanus). [I[pumenenne u Guosiorndeckast posib yriaeBoaoB. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX Ha MpUMeEpE alleTaTHOTO BOJIOKHA.

WnenTndukanyss OpraHUYECKUX COECOUHEHUHN. [enemuueckas c6A3b MedxcOy Kiaccamu
opzanuyeckux coeounenui. TUIBI XUMUYECKUX PEaKIMi B OPraHN4eCKON XUMHUH.



AMUHOKHCIOTHI U Oenku. CocTaB M HOMEHKIIATypa. AMUHOKHCIOTHI KaK aMQOTEpHBIC
oprannueckue coequHenus. [lentuanas cBs3b. bruonorudeckoe 3HadeHue o-aMUHOKUCIOT. O0nacTu
NPUMEHEHUS aMUHOKUCIOT. benmku kak mpupogabie OwmomnonmMepsl. CocTaB U CTpoeHUE OEIKOB.
XUMUYECKUE CBOWCTBA OENMKOB: TUaAponu3, nAeHarypaunus. OOHapyxeHHe OEIKOB MPH MOMOIIU
KaueCTBCHHBIX (IBETHBIX) peakiuii. [IpeBpamienus OenKoB MHINKM B opraHuszMe. buonormueckue
GbyHKIUHA OEIKOB.

Xumusn noaumepos
Tonumepovr. Cmenenv noaumepuzayuu. Monomep. CmpykmypHoe 36eHo. Tepmonnacmuunvle
noauUMepbl. CmepeopezynapHuie noauMepbl. THonusmunen. Tlonunponunen.
Tonumempagpmopsmunen. Tepmopeakmusnvie noaumepvi. DeHonopopmanboecuonble CMOJIbL.
Ilnacmmaccol. @enonnacmel. Amunonnacmel. Ilenonnacmol. [lpupoonwiu kayuyk. Pesuna. 260num.
Cunmemuueckue kayuyku. Cunmemuuecxkue 8onoxkHa. Kanpon. Jlascan.

JemMoHCTpanMu.

e (OOpa3upl OpraHMYECKUX BEIIECTB U MaTepuanoB. Mo MOJIEKyJl OpraHUYECKUX BEILIECTB

e OTHOIIEHHE AJKAaHOB K KHCIIOTaM, III€JI04aM, pacTBOPY MepMaHraHaTa Kaius U OpOMHOMU
BOJIE.

e Mopenu MOJIEKyJ TOMOJIOTOB M H30MepoB. llomydenue ameruieHa KapOUIHBIM CIIOCOOOM.
BzaumopeiicTBue aneTuieHa ¢ pacTBOPOM MepMaHTraHarta Kainusi 1 OpomMHoii Bogoi. ['openue
aneTwieHa. PasznokeHue kaydyka [py HarpeBaHUU M UCIBITAHUE IPOAYKTOB Pa3jiOKEHUS.
3HaKOMCTBO C oOpa3namMu KaydykoB. beH3on kak pacTtBoputenb. ['opeHue OeH30ua.
OtHomenue 6eH30J1a K OpOMHO BOJIEC M pacTBOPY NepMaHraHara kanus. OKUCIICHHE TOJTyoJIa

e PacTBOpeHHE B alleTOHE PA3IUYHBIX OpPraHUYecKux BemecTB. OOpaslbl MOIOIIUX U
YHUCTAIIUX CPE/ICTB.

e  OOpa3ipl MmacTMace,

JlabopaTopHble ONBITHI.
N3rorosieHne Moaenen MOJIEKyYJ yIriieBOJIOPOA0B
O3HakoMJyIeHHe ¢ oOpa3lamMu NpOoAYKTOB HepTernepepaboTKu
Oxucnenue sranona okcuaom meau (I1).
PacTBOpeHue rmuneprHa B BoJie M peakius ero ¢ ruapokcugom meau (I1).
XuMuyeckue cBoiicTBa (heHona
Oxkwucrienne MeTanass (dTaHajs) OKCHIOM cepedpa.
Oxucnennie Metanans (3Tanans) rugpokcugom meau (I1)
PactBOpUMOCTB JKHMPOB, 10KA3aTENbCTBO UX HEMPENEIbHOTO XapaKTepa, OMbLIICHUE KUPOB.
CpaBHEHHE CBOICTB MblJIa U CHHTETUYECKUX MOIOLIUX CPEJICTB
CBoiicTBa TIIOKO3bI KaK ajbAeTru0CIUpPTA.
. B3aumopeiicTBue caxapo3sbl ¢ THIAPOKCUIOM KaJbI[Hs.
. IIpuroroBneHne KpaxmMaJIbHOTO KJIEHCTEPa U B3aUMOJECUCTBUE C MOJIOM.
. T'uaponus kpaxmana. O3HakoMIeHHE ¢ 00pa3liaMu IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH.
. LIBeTHBIE peakuu Ha OENKU

CoNoOAWNE

N Y
BWNRF O

IIpakT4yeckune padoTshi:
1.« IlomydeHnne 3TuIEHA M U3YYEHHUE €TO CBOMCTBY.

2. «[TomyueHne yKCYCHOM KUCIIOTHI U U3yYCHHE €€ CBOMCTBY.
3. «Permienune sKcriepuMEHTANBHBIX 3a/1a4 HA PACMIO3HABAHUE OPTraHUYECKHX BEILECTBY.
4. «Pacnio3HaBaHMeE MJIACTMACC U BOJIOKOH.

11 kaacc (34q; 14. B Hepem0)
TeopeTuvyeckue 0CHOBbI XUMHHU



Crtpoenue BemnectBa. COBpeMeHHAsi MOJICIIb CTPOCHUSI aToMa. DJIEKTPOHHAsT KOH(UTypaIus
atoma. OcHosHoe u 8030)dcoeHHble cocmosHus amomos. Knaccudukanus XMMHUYECKHX JI€MEHTOB
(s-, p-, d-a;mementbr). OCOOCHHOCTH CTPOCHHUSI SHEPrETHYCCKHX YPOBHEH aroMoB d-3JIEMEHTOB.
[lepuonnueckas cucrtema xumuuyeckux osnemeHToB J[.MI. MenneneeBa. PU3MYECKUN CMBICI
[Tepuoanueckoro 3akona /.M. MenneneeBa. [IpuunHbl U 3aKOHOMEPHOCTM M3MEHEHHS CBOMCTB
3JIEMEHTOB U UX COEIMHEHUH IO MEPUOJaM U IrpyIIaM. DJIEKTPOHHAS IPUPOAA XUMHUUECKOU CBS3H.
DONEKTPOOTPULIATEIBHOCTh. BuAbl XUMHYECKON CBs3M (KOBaJEHTHAasl, MOHHAs, MeTaJuIMyecKas,
BOJIOPOJIHAs) U MEXaHU3MbI ee oOpazoBaHusi. Kpucmannuueckue u amopguvie sewjecmsa. Tunwvi
KPUCALIUYECKUX Peuemor (AmoMHas, MONeKYIAPHAs, UOHHAs, Memaliudeckas). 3aeucumocms
@uzuueckux ceolicms gewjecmsea om muna Kpucmaniiuyeckou pewemxu. IIpuauHbl MHOTOOOpa3us
BELIECTB.

XuMuyeckue peakuuu. ['oMoreHHble W rereporeHHble peakiuu. CKOpPOCTh peakinu, ee
3aBHCUMOCTh OT PAa3JIUYHBIX (PAKTOPOB: MPHUPOIBI PEATHPYIOUIMX BEIIECTB, KOHIEHTPAIHU
pearupyomux BELIECTB, TEMIIEpaTypbl, IUJIOAAM PEAKIMOHHON IOBEPXHOCTH, HAIWYMS
KaranuzaTopa. Poilb KaTanum3aTopoB B IPHUPOAEC U MPOMBIIIICHHOM MPOU3BOJCTBE. OOpaTUMOCTh
peakmuii. XMMHUYECKOE PABHOBECHE W €ro CMEIICHWE TOJ JEHCTBHEM pa3IUYHBIX (aKTOPOB
(KOHILIGHTpalMsl PeareHTOB WM NPOAYKTOB pEaKIMH, IaBJICHHUE, TemIepaTypa) Uis CO3JaHHs
ONTHUMAJBHBIX YCIOBUN MPOTEKAHUS XMMHUYECKUX MPOIECcCOB. Jucnepcruvle cucmemsl. [lonamue o
Koanouoax (3onu, eeau). Mcmunnvie pacmeopel. Peakuuu B pacTBOpax dJIEKTPOJUTOB. pH pacTtBopa
KaK TOKa3aTeslb KUCIOTHOCTH cpefbl. ['uaponu3 coneil. 3HadeHHe TUAPONIM3a B OMOIOTHUECKUX
OOMEHHBIX  IpoIEeCcCaXx. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEAaKUMM B IPUPOJIE,
IIPOM3BOJCTBEHHBIX  IpoLEccaX M JKU3HEAESITENbHOCTH  OpraHu3MoB.  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA IPOCTBHIX BELIECTB — METAJUIOB IJIABHBIX M MOOOYHBIX MOATPYIII
(Menp, XKene30) U HeMETaJJIOB: BOJIOPO/Ia, KUCIOpOoa, TAJIOT€HOB, CephI, a30Ta, hochopa, yrieposa,
kpemHus. Kopposuss MeTaymioB: BUABI KOPPO3UH, CIIOCOOBI 3allUTHl METAUIOB OT KOPPO3MH.
Dnekmponus pacmeopos u pacniagos. llpumenenue 21eKkmpoau3a 8 npOMbIULIEHHOCHU.

XuMud 1 )KHU3Hb

Hayunble MeTonsl mo3HaHust B XxuMHM. Vcrounuku xumudeckod uHopmanuu. Ilonck
uH(pOpMallMl 1O Ha3BaHUSAM, HJEHTHU(PHUKATOpaM, CTPYKTYpHbIM Qopmyiaam. MoxaenupoBaHue
XUMHUYECKHX MPOLIECCOB U ABICHUM, XUMUYECKUL AHAIU3 U CUHME3 KaK METOIbI HAYYHOIO IIO3HAHMS.

XuMmus U 310poBbe. JlekapcTBa, (pepMEHTHI, BUTAMHUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJBI.
[IpoGiieMbl, cBA3aHHBIE C MPUMEHEHHMEM JIEKapCTBEHHBIX IpernapartoB. BpelnHble NPUBBIYKA U
(bakTophl, paspymapiire 370pOoBbe (KypeHHE, YHIOTpeOJeHUE aJKOTONs, HApPKOMAaHWUS).
ParnmonansHoe nutanue. ITuwesvie 0o6asku. OCHOBbL NUWEBOU XUMUL.

Xumusi B TIOBCEAHEBHOM JXKM3HU. Motomue u uuctsmme cpencrtsa. Cpedcmea 60pvobl ¢
ObLIMOBLIMU HACEKOMBIMU: penellienmsl, uncekmuyuovl. CpeacTBa TNYHOW TUTUEHBI U KOCMETUKH.
[TpaBuna Ge3omacHOW pabOTHI C €IKHUMH, TOPIOYUMU M TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMU
OBITOBOI XUMHUH.

XUMHSL U CeNbCKOE XO3iiCTBO. MuHepanbHble M opranumdeckue ymoopenus. Cpenctsa
3alUThl PACTEHUH.



Xumus U 3HepreTuka. [IpupoHble ICTOYHUKHU YIIIeBOAOPOAOB. [IpUpoaHbI 1 MONMYTHBII
He(TSAHOM Ta3bl, KX COCTaB M ucnoib3oBanue. CoctaB Heptu U ee mepepaborka. HedrenpoaykTsi.
OxraHoBoe umcino Oen3mHa. OxpaHa OKpyXKaromed cpensl mpu  HedTernepepaboTke U
TPaHCHOPTHPOBKE HEPTETIPOTYKTOB. AJIbTEPHATUBHBIE HCTOYHUKU YHEPTUH.

Xumus B ctpoutenbseTie. Llement. beton. [Ton6op onTUManbHBIX CTPOUTEIBHBIX MATEPHATIOB
B IIPAKTUYECKOMN AEATEIBHOCTH YEIIOBEKA.

XuMusg U 3K0JOrus. XUMUYECKOE 3arps3HEHUE OKPYXAIOWIEH CPEAbl U €ro MOCIEACTBUS.
Oxpana rugpocdepsl, TOUBbI, aTMOchepsl, (pIopsl ¥ PayHbI OT XUMHUUECKOTO 3arpsS3HEHUSI.

JdemMoHcTpaumu.

Mopeny NOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX M METAJUIMYECKUX KPUCTAIMYECKUX PEIIETOK.

Mopenu MOJIEKyYJI U30MEPOB U TOMOJIOTOB

Paznuunble TUTIBI XUMUYECKUX PEAKIIMM, BUACOOMBITH 10 OPTaHUYECKOU XUMUHU.

OO6pa3siibl METAJIOB U UX COSAUHEHUH, CIUIABOB.

BzaunmopeiicTBre METaIIOB C KUCIOPOAOM, KACIOTAMH, BOJIOM.

JoxazatenbcTBO aM(POTEPHOCTH ATFOMUHUS U €T0 THAPOKCHIA.

B3aumoneiictBue Menum M JKenesa € KUCIOPOJOM; B3aUMOJCHCTBHE MEOU U XKelle3a C

KHCJIOTaMU (CepHasi, COJIsTHAs ).

[Tonyuenue rugpokcuoB meau (1) u xpoma (1), okcuna menu.

BzaumopeiicTBue OKCHIOB U THIPOKCUAOB METAIIOB C KHCIOTAMM.

HoxazarenbctBo amdorepHocTH coenuuenuit xpoma(Lll)

OO6pa3iibl HEMETAIIIOB.

Mojenu KpUCTaJUIMYECKUX PENIETOK aiMasa u rpadura.

[Tomyyenue ammmaka u XJ0pOBOI0PO/Ia, PACTBOPEHHUE UX B BOJIC, I0KA3ATEIHCTBO KHUCIOTHO-

OCHOBHBIX CBOMCTB 3THX BEIIIECTB.

e (xuranue yrisgs M Cepbl B KHUCIOPOJE, OMPENEICHHE XUMHUYECKUX CBOWCTB MPOJYKTOB
cropaHus. BzaumopgelictBue ¢  MEOpl0  KOHUEHTPUPOBAHHOW  CEPHOM  KHUCIOTHI,
KOHILEHTPUPOBAHHON U pa30aBI€HHOI a30THOI KUCIIOTHI.

e OOpa3isl cpeACTB OBITOBON XMMHUH, HHCTPYKIIUH 110 UX MPUMEHEHHIO.

JlabopaTopHble ONBITHI.
1. W3ydenwue BIUSHUS PA3NUYHBIX (PAKTOPOB HA CKOPOCTh XUMUUYECKUX PEAKIIUN
OmnpeneneHne peakiuy cpeIbl YHUBEPCATLHBIM HHIUKATOPOM.
3. T'maponus conei.

N

IIpakT4yeckune padoThI
1. IlpuroroieHue pacTBOPOB C 3aaHHOIN MOJISIPHON KOHIIEHTpaIHe.
Pemenne skciepuMeHTANBHBIX 3aa4 110 TeMe «MeTasuib»
3. Pemenne skciepiMeHTANIBHBIX  3a1a4 1o Teme «HemeTamb

N

HanpaBJieHUs1 IPOEKTHOM eSITEJIbHOCTH 00y4YalOLIMXCH

Hamnpasnenus npoexTHon Cpox HasBanue nmpoekra
JEATEIbHOCTH peanu3annuu
06 yqaoIMXCsl 10 xmacc 11 xmacc
1.TBopueckoe CEHTSIOph XuMHS BOKpPYT Hac XHMHS JIETOM
2. UccnenoBaTenbekoe SHBapPb HccnenoBanue cHera | MccnenoBanue BobI U3
KpaHa




arpenb HccnenoBanue HccnenoBanue BoAbI U3
MTOYBBI peku
3. IIpaxTuko- HOSIOpBb- N3yuenue Yo ckpbIBaeT
OPUEHTUPOBAHHOE neKadpb XUMHUYECKUX yIakoBKa
BEIIIECTB B OBITY IPOAYKTOB?
4 ndopmarimoHHoe MapT YuéHble XUMHKHU AKTyanbHbIE OTKPBITUSA
XUMUU.
5. UrpoBoe arpesb-Maii 3aHuMaTeNnbHas N3 gero caenanbl
XUMUS UTpYyLIKH?
6.ConuanpHoe Mai Vrunuzanusa Komy HyxHa
IIOJINMEPOB Xumus?

HpOCKTHpOBaHHe coaecpkanus.

KonnuecTBo yacos
o
Ne n/mt Paznenbl, Tembl ABTOpCKas Pabodas
nporpamMma nporpamMma
10 kaacc
Teopuss XMMHUYECKOTO CTPOCHHUS  OPTaHUYECKUX
1. coenuHeHM. [Ipupona XUMHUYECKUX CBA3EH 3 2
2. YrieBoaopoibl 9 14
3. |Kucnopojaconepxaiiyie OpraHu4ecKie COeTMHECHUS 11 12
4.  |A3oTcoaepxKalrie OpraHnYecKre COCIMHEHUS 5 3
5. | XuMus nonuMepon 6 3
6. |O06o0061eHue 3HaHU 10 Kypcy OpraHMuecKol XUMUHU - 2
Wroro B 10 knacce: 34 36
11 kaacc
[ToBTOpenue kypca xumuu 10 knacca 1 1
Teopernyeckne 0CHOBBI XUMHUH 19 19
Heoprannueckas xumus 11 11
Uroro B 11 kmacce: 34 34

TeMaTnyeckoe ILJIAHHPOBAHHE C  OIpeaeJeHHEeM OCHOBHBIX

BHJIOB V4YEOHOM

ACATECJIBbHOCTH

Tembl, BXOAsAIIHE B
JAHHBIN pa3aeJ

OcHoBHOE coaep:xaHue
1o TeMaM

XapakTepucTHKa OCHOBHBIX BU/10B
NAeATeJIbHOCTH YYeHUKA (Ha YPOBHe
Y4eOHBIX J1eifiCTBHI)

10 xkiaace

Teopusi XHMHYECKOT0 CTPOEHUsI OPraHu4ecKux coexnHennii. [Ipupoaa xummuyeckux cBszeii. (2 u)




Opranuyeckue  BEILIECTBA.
[losBnenne w  pa3BUTHE
OpPraHM4YeCKOM XHUMHHM Kak

HAYKH. XUMHUYECKOe
CTPOGHHE  Kak  MOPSI0K
COCIMHEHHUS aTOMOB B
MOJIEKYJIE  COTJIaCHO  HUX
BAJICHTHOCTH. OcHOBHBIE
MOJIOKEHUS TEOPUH
XUMHUYECKOTO CTPOEHHUS
OpPraHMYeCKUX  COCIMHEHUU
A.M. bytneposa.

YraepoaHsli CKEJIET
OpraHu4eCcKOn MOJIEKYJIBI.
Kparrocts XUMUYECKON
CBA3U. 3aBUCUMOCTb CBOMCTB
BEIIECTB OT XHMHYECKOTO
CTpOEHUSA MOJIEKYIJL.

N3omepuss u  HU30MEPBHL
[TonsTre o GpyHKIMOHAIBHOU
rpynmre. [IpuHuMnIBI
KJIaCCU(UKAINN
OpraHUYEeCKUX COECAMHEHUH.
Cucremaruueckas
MEeXIyHapoaHas
HOMEHKJIaTypa U TPUHIHUIBI
o0Opa3oBaHUs Ha3BaHUU
OpPraHMYeCKUX COCIMHEHUM.
Mecro u 3HA4YEHUE
OpPraHM4YecKOM  XUMHUHU B
CUCTEME ECTECTBEHHBIX HaYK.

1.ITpenmeT opraHn4ecKOM XUMHH.

Teopusi XUMHYECKOTO CTPOEHHUS
OpPTaHWYECKUX BEIICCTB.
OcHOBHBIE TIOJIOKEHUSI TEOPUH
XUMHYECKOTO CTPOCHHUS
OpPraHUYECKUX COCAUHEHUN
A.M. byrneposa.

2. CocTosIHHE AJIEKTPOHOB B
aTome. DJIEeKTPOHHAs pUpoaa
XUMHUYECKHX CBSA3CH B
OpPTaHWYECKHUX COCTUHCHHSIX.
Knaccudukanms coequueHnia
OpPTaHHYECKUX.
JemoncTpamuu. O0pasis
OpPTaHWYECKHUX BEIIECTB U
MaTepuanoB. Mojenu MoeKys
OpPTaHMYECKUX BEIICCTB

OOBSCHATD, TOUEMY OPTaHUYECKYIO
XHMMHIO BBIJIETIUIIN B OTJEIBHBINA pa3iel
xuMuu. [lepedncnaTb OCHOBHBIE
MPEANOCHUIKA BO3HUKHOBEHUS TEOPUU
XUMHUYECKOTO CTpoeHUs. PaznuyaTs Tpu
OCHOBHBIX THUIIA YTJIEPOJHOIO CKEJeTa:
Pa3BETBIEHHBIM, HEPA3BETBICHHBIN U
HUKIMYecKuil. OnpenensaTh HaTu4ue
aTOMOB YIJIEpO/ia, BOJOPOa U XJIopa B
OpraHMYecKUX BeliecTBax. PaznuyaTh
TOHATHSI «JJIEKTPOHHAS 000JI0YKa» U
«QNEKTpOHHAs opOuTamby. M300paxaTh
ANEKTPOHHBIC KOHPUTYPAIIMHA ATOMOB
3JIEMEHTOB 1-r0 ¥ 2-r0 IEPUOAOB C
MTOMOIIIBIO AJIEKTPOHHBIX U
rpaduyecKux dMEKTPOHHBIX (HOPMYIL.
OOBACHATH MEXaHU3M 00pa30BaHUA U
OCOOCHHOCTH G- U TT- CBSI3EH.
Onpenenars NPUHAIICKHOCTh
OpPraHUYECKOTO BEIIECTBA K TOMY WJIH
MHOMY KJIACCY IO CTPYKTYPHOU

bopmyite

2. YrueBoaopoasl (14 4)

2.1. IlpenenbHble yTIeBOAOPOABI — alKaHbI (4 )

[IpenenbHbIe yrieBOAOPOIbI
(ankansl). Bo3OyxaéaHoe
COCTOSIHME aTOMa yIiepo/a.
['ubpuau3anms aTOMHBIX
opb6uraneit. ['omonoru.
I'omonornyeckast pa3HOCTb.
l'omonorunyeckut psaa.
MexynapoaHas
HOMEHKJIaTypa OpraHUuYeCKUX
BemiecTB. M3omepus
YIIIEPOJHOIO CKEJIETA.
Peaknuu 3amenenns
(ranoreHupoOBaHUE),
JETHIPUPOBAHUS,
M30MEepHU3aliu alKaHOB.
[enHble peakuun.
CB00OIHBIE PATUKAJIBI.

3. DNeKTpoHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
anka”oB. [ oMosoruyeckuut ps.
Homenknarypa u uzomepusi.

4. ®uznyecKrue U1 XUMUYECKHe
CBOICTBA aJKaHOB. Peakuuu
3amerenus. [lonyuenue u
MIPUMEHEHNE aJTKaHOB.

5. Muknoankausl. CTpoeHHe
MOJIEKYJI, TOMOJIOTHYECKHUM P
Haxoxnenue B mpupoze.
duznyuecKkre 1 XUMUIECKHE
CBOMCTBA

6. Pemenue 3amgay Ha
HAaXO0JIEHUE MOJIEKYJIAPHON

(b opMyIIeI Ta3000pa3HOTO

OOBACHATH MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJI aJIKAHOB HAa OCHOBE
NpeACTaBICHUN O THOpHAN3AIUH
opOuTasneii atoMa yrieposa.
W3roraBnnBaThe MOIEIN MOJIEKYJ
aJIKaHOB, PYKOBOJICTBYSICh TEOpHUEM
XUMHYECKOTO CTPOEHMSI OPraHUYeCKUX
BenrecTs. OTIIMYAThE TOMOJIOTH OT
n3oMepoB. Ha3pIBaTh ankaHbl 110
MEXIyHApOAHOW HOMEHKIIATYPE.
CocTaBnATh ypaBHEHUS XUMHUYECKHUX
peakiuil, XapakTepu3yIINUX
XUMHUUYECKHE CBOICTBA METAHA U €T0
roMmosioroB. Pemniate pacuérHeie 3a1aun
Ha BBIBOJI ()OPMYIIBI OPraHHUUECKOTO
BelIeCTBa




I"asiorenonpoun3BoaHbIE
aJIKaHOB

YTJIEBOJOpOa MO0 MacCOBOM J10JIe
3JIEMECHTOB B COCJIUHCHUH.
JdemoncTpanuun. OTHOIIEHHE
aJIKaHOB K KHCJIOTaM, IIeIodyaM
pacTBOpyY NepMaHTraHaTa Kajaus U
OpoMHOI1 BojIE.

JlabopaTopHbIii ONBIT.
Nsroroiienne Mmojeneit MoieKyn
YTJIEBOJIOPOIOB

2.2. HempenenbHbIE yrieBOAOPOBI (AIKEHBI, aJIKaIUCHBI U AJIKUHBI) (4 1)

Kpathsbie cBs3u.
Henpenensubie
YTIEBOAOPOABL. AJIKEHBI. SP -
I'uGpuamzanms. DTeH
(atrnien). M3zomepus
MOJIOKEHUS IBOMHOM CBS3H.
[IpocTpancTBeHHas
n3omepus (cTepeo-
nzomepusi). Peakuun
MIPUCOCTUHEHUS
(rumpupoBaHue,
raJIoTeHUPOBAHHE,
ruapaTanus), OKUCICHUS U
MOJIMMEPU3AIIUN AJIKEHOB.
BricokoMonekymnsipHbie
coeauHeHus. KauecTBeHHbIE
peaxiuu Ha TBOMHYIO CBS3b.
AnkanueHsl (IUeHOBbBIC
yrAeBOIOPOAbI). JIMBUHUI
(Oyranuen-1,3). U3onpen (2-
MeTuinoyTamuen-1,3).
Cornpsik€HHbIE TBOMHbBIC
cBs3u. Peakiuu
MIPUCOCTUHEHUS
(ranmoreHupoOBaHUS) U

MMoJIMMEpHU3aAlIUN AJIKAANCHOB.

AneruiieH (3THH).
MexknaccoBast U3OMEpHS.
Sp-I'ubpuau3zanus
ANEKTPOHHBIX OpOUTATIEH.
Peakunu npucoeuHeHMs,
OKHCJICHUST U
MOJIMMEPH3AIIH ATKUHOB

7. AJIKEHEI.

8. Ilpaxmuueckas paboma 1
«ITomydenne 3TUIICHA U OTIBITHI C
HUM.

9. Ankanuensl. [Ipupoaubrit
Kay4IyK

10. AnieTuieH ¥ ero roMoJIOTH.
JemoncTpauunu. Monenu
MOJIEKYJI TOMOJIOTOB U U30MEPOB.
ITonyuyenue aneruineHa
KapOHHBIM CIIOCOOOM.
BzaumopeiicTBHE alieTHICHA C
pPacTBOPOM IepMaHraHaTa Kajus
u OpomHoO# Bonoid. ["'openue
aneTuiieHa. Pa3noxenue kaydyka
IIPY HarPEBAHUU U WCTIBITAHHEC
MIPOJIYKTOB Pa3I0KEHHUS.
3HAKOMCTBO C 00pa3lamMu
Kay4yKOB

OOBACHATH MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJIbI ATUJIEHA Ha
OCHOBE IPEJICTABICHUN O
THOPHIN3AIHA ATOMHBIX OpOUTAJIeH
yraepoaa. M306paxarb CTpyKTypHbIE
(hOpMyIIBI ATKEHOB U X U30MEPOB,
Ha3bIBATh AJIKEHBI [10 MEXTYHAPOIHOMN
HOMEHKJIAType, COCTABIATH (DOPMYJIBI
AJIKCHOB 110 X Ha3BaHMSIM.
CocTaBisTh ypaBHEHUSI XUMHUYECKUX
peaxinii, XapaKTepU3yOLINUX
XHMHYCCKHE CBOMCTBA aJIKCHOB.
[Tonyuars aTuneH. JlokassiBaTh
HETPEIENbHBIN XapaKTep 3TUIICHA C
MIOMOINIBIO KaY€CTBEHHOW peaKIiy Ha
KpaTtHble CBsi3U. COCTaBIIATh YPABHEHHS
XUMUYECKHUX PEaKLUi,
XapaKTEePU3YIOUIUX HEMPeeTbHbIN
xapakTtep ankaaneHoB. OOBSICHATH SP-
TUOPUIM3AITUIO U TIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbI alleTUJIeHA,
Ha3bIBaTh TOMOJIOTHY alleTUJICHA I10
MEXAYHAPOJAHOW HOMEHKIIAType,
COCTaBJIATh YPABHEHHUS PEAKIIHA,
XapaKTEePU3YIOLIUX XUMHUECKHE
CBOMCTBA alleTHJICHA

2.3. Apensl (apomMaTHYECKHE YTIEBOIOPOAbI) (2 1)

Apensl (apomaTHuecKue
YTJIeBOIOpObI). beHsol.
benzonbHoe KONB1O. TOMTyO!II.
N3omepus 3amectuTenei.
Peakuuu 3amenenus
(ranoreHupoBaHue,
HUTPOBAHUE), OKHCICHUS U

11. Apensl. bensoan.

12. Tomoioru GeH3ona.
['eneTnueckas cBA3b
apOMaTHYECKHUX YTIIEBOJOPOJIOB C
JPYTUMH KJIacCaMU
YIIIEBOAOPOIOB

OOBSICHATH NMEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJIb O€H301a.

N3006paxaTh CTpYKTYpHYIO POpMyITy
OeH3011a IBYMs CLIOCOOaMH.




HpI/ICOe,Z[I/IHeHI/ISI apeHOB.
Ilecturmnel. I'eneTuueckas
CBS3b APEHOB C JIPYTUMU
YTJIEBOJIOPOAAMHU

JemoncTpaumnu. bensoin kak
pactBopuTelnb. ['openne 6eHsona.
OtHomrenue 6eH3oma Kk OpOMHOM
BOJIC U PAacTBOpPY MepMaHTraHaTa
kanus. OKUCIIEeHHE TOIyoIa

OOBSACHATH, KaKk CBOICTBa OeH301a
00YCIIOBIICHBI CTPOSHUEM €T0
MOJICKYJIBI.

CocTaBisiTh ypaBHEHUS PEaKIUid,
XapaKTEePU3YIOLIUX XUMHUECKUE
CBOIcTBa O€H30J1a U €r0 TOMOJIOTOB

2.4. llpupogHble HICTOYHUKH U TIEpepadoTKa yIriieBOA0POI0B (4 1)

[Tpupoansrii ra3. Heds.
[ToryTHbIE HETIHBIE TA3bI.
KameHHbIi yroib.
[leperonka Hedru.
Pextudukanuonnas
KOJIOHHA. bensun. Jlurpous.
Kepocun. Kpekunr
HedTenpoaykToB. [Tuponms

13. Ilpuponansrii ra3. [TomyTHbIe
HedTsHbIe ra3el. Hed1b u
He(TenmpoayKTHI

14. KpekuHr TepMudeckuii u
Katanutudeckuil. Pemenue 3anau
Ha OIPEJEIEHNE MaCCOBOM MJIU
00BEMHOM JJOJU BBIXOJ1a
MPOJYKTA PEAKIIUU OT
TEOPETUUYECKH BO3MOXKHOTO
15.Pemenue 3aa4 Ha
HAXO0XJICHHUE MOJIEKYJIIPHOM
(dbopMyITBI Ta3000pa3HOTO
yraeBoa0poAa mno macce (00bemy)
MPOJYKTOB CTOPAHMSI.
16.Koumponvnan pabomaiNel no
meme «Y2nee000poouy.
JlaGopaTopHbIii ONBIT.
O3zHakomiieHHe ¢ o0pa3Luamu
MIPOJIYKTOB HedTernepepaboTKH

XapakTepHu30BaTh COCTAB MMPUPOTHOTO
ra3a ¥ IOIMYyTHBIX HE(TAHBIX Ta30B.
XapakTepHu30BaTh CIIOCOObI
nepepabotku HepTH. OOBACHATH
oTiruue OEH3UHA MPSIMOI TePErOHKH
OT KPEKHHT - O€H3WHA.

3. Kuciopojaconep:kamniue opranudeckue coequnerus (12 4)

3.1. Cnuprtsl u denounsl (3 u)

Kucnopoaconep:xarue
OpPraHUYECKUE COCTUHEHMS.
OpHoaTOMHBIE MPEIeNIbHbIE
cnupThl. OyHKIMOHAIbHAS
rpymnma cuupToB. MeTtaHon
(MeTUnoBBIN CIUPT). DTAHONT
(3TUIIOBBIN CIIUPT).
IlepBHUYHBII, BTOPUYHBIN U

TPETUYHBI ATOMBI YTJIEPOJA.

Bonoponnas cBs3b.
CrnupToBoe OposkeHue.
®epmenTsl. Bogopoansie
CBA3U. AJIKOTOJIU3M.
MHOroaTroMHbI€ CIIUPTHI.
OtuneHrmkob. [ nnepun.
KauecTtBeHHast peakuus Ha
MHOT0aTOMHBIE CITUPTHI.
®eHobl. ApoMaTHUYECKHE
cnuptel. KauecTBeHHas
peakius Ha peHo

17. OngHoaromHbIe IpeENbHbBIE
CIIUPTBHI.

18.ITomyueHne u mpuMeHEHNE
cnupToB. Pemmenne 3ana4 o
XUMHUYECKUM YPaBHEHUSIM ITPU
YCIIOBUH, YTO OJHO U3
pearupyrouux BeIecTB JaHO B
u30bITKe. ['eHeTnUecKas CBsA3b
IpesleIbHBIX OJHOATOMHBIX
CIIUPTOB C YIIIEBOAOPOJAMHU
19. MHOTOaTOMHBIE CTIUPTHI.
DeHOJIBI.

JlabopaTopHbie ONBITHI.
Oxucnenue 3TaHoJ1a OKCHIOM
meau(Il). PactBopenue
[JIMLIEPUHA B BOJE U PEAKLUS ETO
¢ rugpokcuom Meau(Il).
XuMHUecKue cBOMCTBa (heHoa

N306paxats 061yto popmyiy
OJIHOATOMHBIX MPEAEIbHBIX CIIUPTOB.
OOBsCHATH 00pa30BaHUE BOJOPOIHOMN
CBSI3M U e€ BIUSHHUE HA GU3UYECKUE
cBoiicTBa criupToB. COCTaBIATH
CTPYKTYpHBIE (POPMYIIBI CHUPTOB U UX
W30MEPOB, HA3bIBATh CIIUPTHI 11O
MEXAYHAPOJIHONW HOMEHKIIATYypE.
OOBACHATH 3aBUCUMOCTH CBONCTB
CIUPTOB OT HAMUYUS HYHKIIMOHATHHOU
rpymisl (-OH). CocTaBnsaTs ypaBHEHUS
peakiuii, XapaKTepu3yIOlIUX CBONCTBA
CIIUPTOB M MX TIPUMEHEHHE.
XapakTepu3oBath (HPU3HUOJIOTHIECKOE
JeMCTBHE METaHOJa B dTAaHOJIA.
CocTaBisATh ypaBHEHUS PEAKIIHiA,
XapaKTEPU3YIOIINX CBONCTBA
MHOT'OATOMHBIX CIHUPTOB, U MPOBOAUTH
KaueCTBEHHYIO PEakIItIo Ha
MHOTOaTOMHBIE CTUPTHL. OOBACHATH
3aBUCHMOCTH CBOMCTB (peHOIa OT
CTPOEHHUSI €T0 MOJIEKYJIbl, B3aUMHOE




BIIUSTHUE aTOMOB B MOJICKYJIE Ha
npumepe ¢enosna. CocTaBiIATh
YpaBHEHUS PEaKLIMi,
XapaKTePU3YIOIINX XUMHUYECKHE
cBOiicTBa (heHoa

3.2. Anbzieruibl, KETOHBI U Kap

OOHOBBIE KUCITOTHI (4 1)

KapOoHumbpHbIE COeTUHEHMS.
Kap6onunpHas rpymnna.
AnpnieruHas rpymra.
Anpnernnel. KeToHBIL
Peakuuu okuciienus u
MIPUCOEANHEHUS aJIbIETH/IOB.
KauecTBenHble peakiuy Ha
anpnerunbl. Kap6oHoBbie
kucnotel. KapOokcuibHas
rpymnmna (kapookcorpymnra).
OnHOOCHOBHBIE NpPEIEIbHBIC
KapOOHOBBIE KHCIIOTHI.
MypaBpuHas KUCIIOTA.
YkcycHast KUCIIOTa. AlleTaTsl

20. Anpaeruasl.

21. OqHOOCHOBHBIE TIPEICTBHBIC
KapOOHOBBIC KHCIIOTHI.
22.I'eHeTnyeckas CBS3b
KapOOHOBBIX KUCJIOT C IPYTHMH
KJIaCCaMH OpPraHUYeCKHUX
COEMHEHU I

23. Ilpakxmuueckas paboma 2
«[lonydeHne n CBOMCTBA
KapOOHOBBIX KHUCIOT.
JemoHcTpanuu. PactBopenue B
aleTOHE PA3IUYHBIX
OpPTaHWYECKUX BEIICCTB.
JlaGopaTopHbie ONBITHI.
Oxucnenue MeraHais (3TaHalis)
okcuaoM cepedpa(l). Oxucnenue
MeTaHaJs (3TaHas)
ruapokcuiom meau (1)

CocTaBisarh (popMysTbl H30MEPOB U
TOMOJIOTOB aJIbJIETH/I0B U HAa3bIBATh UX
10 MEXIYHAPOIHON HOMEHKJIATYype.
OOBACHATH 3aBUCIMOCTh CBOWCTB
aJIbJACTUIOB OT CTPOCHUS UX
(byHKIMOHATBHOH Tpymmbl. [IpoBoIUTH
KaueCTBEHHbBIC PEAKIIMK HA alIbJICTU/IbIL.
CocTaBisiTh ypaBHEHUS PEaKIU,
XapaKTEPU3YIOLINX CBOMCTBA
anbreruioB. CocTaBisiTh GOPMYIIBI
HM30MEPOB U TOMOJIOTOB KapOOHOBBIX
KHCJIOT U Ha3bIBaTh UX 110
MEXAYHApOJIHON HOMEHKIIAType.
OOBACHATH 3aBUCIMOCTh CBOWCTB
KapOOHOBBIX KUCIOT OT HATHYHUS
¢dbynaxuonansHoi rpynmnsl (-COOH).
CocTaBndTh ypaBHEHUS peaKIuil,
XapaKTEepPU3YIOIIUX CBOMCTBA
KapOOHOBBIX KUCIOT. [lomyyaTs
YKCYCHYIO KHCJIOTY U JJOKa3bIBaTh, YTO
3TO BEIMIECTBO OTHOCHUTCS K KJIacCy
KUCIIOT. OTIINYaTh MypaBbUHYIO
KHUCJIOTY OT YKCYCHOM C TIOMOIIIBIO
XUMUYECKHUX PEAKLIUM.

3.3. Cnoxusble 3¢gupsl. XKupsl (2 1)

Crnoxuble 3¢upsl. Peakius
srepudukanuu. lllenounoit
THJIPOJINA3 CII0KHOTO 3(upa
(ombu1eHUE). XKupsl.
CuHTeTHYECKHE MOIOLITHE
CpencTBa.

24. CnoxHble 3(hupbl: CBONCTBA,
MOJTy4YeHUE, TPUMEHEHHE

25. Xupsl. Moto1ue cBoiicTBa.
[TpaBuiia 6e30macHoOro
oOpallleHus: Co CpeACTBaMU
OBITOBON XHMMHUHU
Jemoncrpanuu. O6pasis!
MOIOIUX ¥ YUCTAIIUX CPEJICTB.
JlabopaTopHbIe ONBITHI.
PacTtBOpUMOCTB KHMpOB,
JI0Ka3aTeIbCTBO MX
HETpeIeTHbHOTO XapaKTepa,
oMbuIeHHE XKHUpoB. CpaBHEHHE
CBOWCTB MbLIa U CHHTETHYECKHIX
MOIOIIMX CPEJCTB

CocTaBnaTh ypaBHEHUS peakIuit
srepudukanun. OObIACHITH
OHMOJIOTUYECKYIO POJIb JKUPOB.
CobnronaTh mpaBmiIa 0€3011acCHOTO
oOparlieHusi Co CpeICTBaMU OBITOBOM
XUMHAH

3.4. Yrnesoas! (3 1)

VYraeBoasl. MoHOCaxapubl.
I'moko3a. @pykro3sa.

26. Yriesonsl. [mroko3sa.
Caxapos3a.

OOBACHATH OMOJIOTHYECKYIO POITh
I0KO3bL. [IpakTuuecku 10Ka3bIBaTh




Onurocaxapuibl.
Hucaxapuael. Caxapo3a.
ITonucaxapuael. Kpaxmai.
I'mukoren. Peakiusa
MOJIMKOHICHCALINH.
KauecTtBennas peakuus Ha
kpaxmai. Llemnronosa.
AleTUNIEeIIIN03a.
Krnaccudukanus BoIokoH

27. Ionmucaxapuasl. Kpaxmai.
[emmrono3a.

28. [Ipakmuueckas paboma 3
«Perienue 3KkcriepuMeHTaIbHbBIX
3a]a4 Ha IOJyYEHHUE U
pacrno3HaBaHHe OpPraHUYEeCKUX
BELIECTB.

JlaGopaTopHbie ONbITHI.
CBoiicTBa TJIFOKO3bI KaK
aJbJIETUI0CIUPTA.
B3anmoneiictBue caxaposbl C
THJIPOKCUIOM KaJbIIHS.
IIpurorosnenue KpaxmMajabHOIO
KJIeHiCTepa U B3aMMOJIEHCTBHE C
nonoM. I'maponns kpaxmaiia.
O3znakomieHme ¢ oOpa3uamu
MPUPOTHBIX U UCKYCCTBEHHBIX
BOJIOKOH

Han4Ke (PyHKIMOHAIBHBIX IPYIII B
MOJIEKYJIE TJIIOKO3BI.

OOBACHATH, KaK CBOMCTBA Caxapo3bl
CBSI3aHBI C HATMYHEM (DYHKIIMOHATBHBIX
rpynm B e€ MOJIEKYJe, ¥ Ha3bIBaTh
00JIaCTH IPUMEHECHHUS CaXxapO3bl.
CocTaBnaTh ypaBHEHUS pPEaKILM,
XapaKTEePU3YIOIINX CBOMCTBA CaXapo3bl.
CocTaBnaTh ypaBHEHUS peaKLuil
THIPOJIM3a Kpaxmaia u
MOJMKOHIEHCAI[IM MOHOCAXapHu/I0B.
[TpoBOANTH KAYECTBEHHYIO PEAKLIUIO Ha
Kpaxmail

4. A3oTcoaep:kaiiue opranndeckue coefuneHus (3 1)

A3oTconepxaiiue
OpraHUYeCKUEe COETUHEHUSI.
AMUHBL. AMHHOIpYyIIIA.
AHWINH. AMHUHOKHCIIOTBI.
bunosnspHbIi HOH.
[Tentunnas (amuHas)
rpynna. Ilentunnas
(amuaHast) cBs3k. [lenTuasl.
THomumentuael. I muiuH.
benxu. Ctpykrypa OenkoBoi
MOJIEKYJIbI (TIepBUYHAs,
BTOpPUYHAs!, TPETUYHAS,
yeTBepTUYHast). JleHaTypanus
u ruaponu3 6enakos. L[BeTHbIE
peakiuu Ha OeJIKHU.
A3zoTcoaepixaiiue
reTepOLMKINYECKHE
coenuHenus. [lupuaun.
[Tuppoa. ITupumuaus.
ITypun. Azotucteie
ocHoBaHMs. HykiienHoBbIE
KkucnoThl. Hykneotusl.
Kommnnemenrapubie
a30THCTHIE OCHOBAHMSI.
DapMaKoJIOTHYECKasT XUMUSI

29. AMUHBI. AMUHOKHUCJIOTEI.
['eneTHueckas CBS3b
AMUHOKUCJIOT C IPYTUMHU
KJIaCCaMH OPTraHHYECKHX
COEMHEHU I

30. benkun — npupoaHbIC
nosiuMepbl. CocTaB U CTPOEHUE
0enKoB

31. lNonsarue 06 a30TCOAEPIKAINX
reTePOLIMKINYECKUX
COCTUHEHUSX. XUMUS U 3710POBHE
YyelnoBeKa

JlabopaTopHblii onbIT. [[BeTHBIE
peaxiuu Ha OeNKu

CocTaBnaTh ypaBHEHHS PEaKIIHi,
XapaKTepU3yIOIUX CBOMCTBa aMMHOB.
OOBSACHATH 3aBUCUMOCTh CBOWCTB
aMHMHOKUCIIOT OT CTPOCHUS UX
(GyHKIMOHATBHBIX Tpym. Ha3pBaTh
aAMHMHOKHUCIIOTBI 110 MEXIyHapOaHOM
HOMEHKJIATYpE U COCTaBIISITh
ypaBHEHMs peakuui,
XapaKTEepPU3YIOLIUX UX CBOKCTBA.
OOBACHATH OMOJOTUYECKYIO POJIb
OeJIKOB U UX MPEBPALICHUH B
opranusme. [IpoBoinTh 1IBETHBIE
peakiu Ha OeTKHU.

OOBACHATH OMOJOTUYECKYIO POJIb
HYKJIEMHOBBIX KHCIIOT.
ITonp30BaTbCs UHCTPYKLIMEH K
JIEKapCTBEHHBIM IperapaTam

5. Xumus mosmmepos (3 4)

ITonmmmepsl. CTeneHn
nonumepusannu. MoHomep.
CTpyKTypHOE 3BEHO.
TepMornnacTuuHbIE
nosinMepbl. CTepeoperyisipHsl

32. Ilonstue o
BBICOKOMOJIEKYIIAPHBIX
coenuHeHusx. Knaccudukanus
miactMacc. CHHTETHYECKHE

3anuceiBaTh YpaBHEHUSI pEeaKIINi
MOJMMEPHU3aLNH. 3aMUChIBATH
YpaBHEHUS peaKUuid
MOJIMKOHAeHCcaluu. Pacno3HaBarts




e noauMepsl. [lonmusTuien.
[Tonunponuex.
[TonurerpadropaTuieH.
TepmopeakTrBHBIE
MOJIUMEDBL.
®denonodopmanpaeruHbe
cmoubl. [limacTmaccst.
®eHomiactel. AMUHOIUIACTHI.
ITenomnnactsl. IIpupoaHblit
Kay4yykK. Pe3una. DO0OHUT.
CuHTeTHYECKHE KayqyKH.
CuHTeTHYECKHUE BOJIOKHA.
Kanpos.

Kaydyku. CHHTETHYECKHE
BOJIOKHA

33. Ilpaxmuueckas paboma 4
«Pacno3naBanue racTMacce u
BOJIOKOH.

34. KourposabHasi padora 2 1o
temaM «Kucnopozacoaepxaune
OpraHUYECKUE COCAMHEHUS,
«A30TcozepKallue OpraHuyecKue
COCTUHEHUS.

35. Oprannueckas XuMHsL.
UYenosek u npupoja. UToroserit
YPOK

36. [IpoMexxyTouHas arTecTanus
Jemoncrpanun. O6pasibl
MJ1aCTMACC, CHHTETUYECKUX
Kay4yKOB U CHHTETHYECKHX
BOJIOKOH.

JlaGopaTopHbIii ONBIT.
CaolicTBa KarpoHa.

OpTraHHU4YCCKUC BCIHICCTBA, HCIIOJIb3YA
Ka4C€CTBCHHBIC pCaKIINU

11 kaacc

1. [ToBTOpenue kypca xumuu 10
kyacca (1 u)

1. TeopeTudeckue ocCHOBbI Xumuu (19 u)

1.1. Baxxnelinme XuMu4ecKe MOHATUS U 3aKOHBI (4 1)

XUMUYECKUN DIIEMEHT.
ATOMHBIN HOMEp.
Maccosoe uncio. Hyxknuasl.
Pamnonyknuael. M3oTomnsl.
3aK0H COXpaHEHHUsT MacChl
BEILIECTB. 3aKOH COXPaHEHUS
Y TIpEBpAIICHUS YHEPTUH.
JledexT macchl.
[lepnonnueckuil 3aK0H.

DneKTpoHHas KOH(pUryparus.

I'paduaeckas rnexTpoHHAS
dopmyna. s-, p-, d-u f-
OnxeMeHThl. JlaHTAaHOMIEI.
AxTtuHOUABI. VICKyCCTBEHHO
MOJIyYE€HHBIE AJIEMEHTHI.
BanentHocts. Bogoponusie
COETMHEHUS

2. XUMUYECKUH JIIEMEHT.
Hyxnuael. U3otonbl. 3akoHbI
COXpaHEHHUs MacChl U PHEPTUU B
XUMUHU.

3. [lepuoanueckuii 3aKoH.
Pacnipenenenuie 3neKTpOHOB B
aToMax dJIEMEHTOB MaJbIX U
OOJBIINX TEPUOJIOB.

4. TlonoxeHue B eprUOIUIECKON
cucTeMe BOJOpPOAa, TAaHTAHOUOB,
AKTHHOUJIOB ¥ MCKYCCTBEHHO
MOJIYYEHHBIX JIEMEHTOB.

5. BajneHTHOCTh U BaJ€HTHbBIC
BO3MOKHOCTH aTOMOB

[Tepeuncnars BaxxHeIIME
XapaKTePUCTHKU XUMUYECKOTO
aneMeHTa. OOBSACHATD PA3INUUE MEKIY
MOHSITUSIMH «XUMUYECKUHN DIIEMEHTY,
CHYKITHI», «U30TOI. [I[puMeHsITh
3aKOH COXPaHEHMsI MaCChl BELIECTB MpPHU
COCTaBJICHUH YPABHCHUH XUMHUYICCKHIX
peakiuii. OnpeaensTs MaKCUMaIbHO
BO3MOJKHOE YHCIIO SJICKTPOHOB Ha
JHEPreTUYEeCKOM ypOBHE. 3aUCHIBAThH
rpadugecKre IEKTPOHHBIE (POPMYJTBI
S-, p- u d-371eMEeHTOB. XapaKTepu30BaTh
MOPSIOK 3aITOTHEHUS DIIEKTPOHAMH
JHEPTreTUYECKUX YPOBHEH U
nogaypoBHel B aromax. OOBSCHATH, B
4yéM 3aKiTrovaeTcs GU3NIEeCKUi CMBICIT
TTOHATHS «BAJICHTHOCTH». OOBSICHSTH,
4eM OMPEENSIFOTCS BAJICHTHBIE
BO3MOYXHOCTH aTOMOB Pa3HBIX
anemeHTOB. CocTaBIsATh TpaduvecKue
AJIEKTPOHHBIE (POPMYIIBI a30Ta,
docdopa, KUCIOpOAa U CEPHI, a TAKKE




XapaKTepu30BaTh U3MEHEHUS PAJyCOB
aTOMOB XMMHMYECKHUX 3JIEMEHTOB 110
nepuojam u A-rpynmnam
HEepUOIMYECKOM TabIUIIbI

1.2. Crpoenue Bemectsa (3 1)

WNonnas cBs3p. KoBasieHTHas
(moJsipHasi ¥ HETOJISIPHAS)
CBSI3b. DIIEKTPOHHAs
dbopmyna.

Mertannnueckast CBSI3b.
Bonoponnas cBs3s.
I'uOpuansanmst aTOMHBIX
opburaneii. Kpucramisr:
aTOMHbIE, MOJIEKYJISIPHBIE,
HWOHHBIC, METAJITHYECKHE.
DneMeHTapHas suerKa.
[Tommumopdu3m.
[TomumopdubIe
MoaupHUKAIIH. AJUTOTPOIIHSI.
N3zomepus. ['omororus.
XUMHYECKUI CHHTE3

6. OCHOBHBIE BUJIBI
XUMHYECKON CBs3u. oHHas u
KOBQJICHTHAs CBS3b.
Merainueckas CBS3b.
Bonoponnas cBs3b.

7. IIpocTpaHCTBEHHOE CTPOEHHUE
MOJIEKYJI.

8. CtpoeHue KpucTauioB.
Kpucrannnueckue pemérku.
[TpuunHbl MHOrOOOpa3us
BelEeCTB. JleMOHCTpal UK.
Mopenu NOHHBIX, aTOMHBIX,
MOJIEKYJIIPHBIX U
METaJUTMYECKUX
KPUCTAJUTMYECKUX PELIETOK.
Mopenu MOEeKyII H30MEPOB U
TOMOJIOTOB

OOBACHATH MEXaHU3M 00pa30BaHUS
WOHHOW M KOBAJICHTHOU CBSI3U U
0COOEHHOCTH (PU3MYECKHX CBOHCTB
WOHHBIX Y KOBAJICHTHBIX COCTUHEHUM.
CocTaBniTh ANEKTPOHHBIE (GOPMYIIBI
MOJIEKYJT KOBaJIEHTHBIX COCIMHEHUM.
OOBACHATH MEXaHU3M 00pa30BaHUS
BOJIOPOJIHOM M METAJUIMYECKOU CBS3EH
Y 3aBUCHUMOCTb CBOMCTB BEIIIECTBA OT
BUIAa XUMHUYECKOH CBA3U. OOBICHITH
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT
OpPTaHHYECKUX M HEOPTaHHUECKUX
COEMHEHUH C TOMOIIBIO
IpEJICTaBICHUN 0 THOpUIN3auu
opouTaneit. OOBSACHATH 32aBUCUMOCTD
CBOWCTB BEILECTBA OT TUIIA €r0
KPUCTALTMYECKON PEMIETKH.
OOBSACHATH NPUYKMHBI MHOTOOOpa3us
BEIIIECTB

1.3. Xumuueckue peakiuu (3 u)

OxkucIuTenpHo-
BOCCTaHOBUTEJIbHbBIE
peakuuu. Peaknun
pa3IoKeHus, COeAMHEHNUS,
3aMelIeHHs, 0OMEHa.
DK30TepMUYECKHE U
SHAOTEPMHUUYECKUE PEAKLIUU.
OOpaTumble 1 HEOOpaTUMbIE
peakuuu. TernoBoii ekt
peaknuu. 3akoH ['ecca.
Tepmoxnmnueckue
ypaBHeHus. Temora
oOpa3zoBanus. Ternora
cropanus. CKopocTb
XUMHUYECKOHN PEaKIINH.
AKTHUBHPOBAHHBIN KOMIUIEKC.
3aKoH JEHCTBYIOIMX Macc.
Kunernueckoe ypaBHeHHe
peakuuu. Katanusarop.
WNuruburop. 'omoreHHsIit u
reTepOreHHbIN KaTaaus.
Karanmutnueckue peakiuu.
XUMHUYECKOE PaBHOBECHE.
[Tpunnun Jle Hlarense

9. Kitaccudukanuss XuMHIECKHX
peaKuum.

10. CkopocTh XUMHUYECKUX
peakuuii. Katanus.

11. XuMnueckoe paBHOBECHE U
YCJIOBHS €70 CMEIICHUSI.
demoncrpaumu. Paznmnunsie
THUTIBl XUMHUYECKUX PEaKIUH,
BHJIEOOMBITHI IO OPTraHUYECKOU
XUMUH.

JlabopaTopHBIii ONBIT.
N3yuenne BIusHUS pa3InYHBIX
(bhakTOpoB HA CKOPOCTH
XAMHYECKHUX PEaKui

[lepeuncnary npusHaku, IO
KOTOPBIM  KJIACCU(DUIIUPYIOT
XUMHYECKHE PEAKIUH.

OOBSACHATH CYIIHOCTh XUMHYECKON
peakiuu. COCTaBIATh YpaBHEHUS
XUMHUYECKHUX PEAKIH, OTHOCSAIIMNXCS K
omnpenenéHHoMy Tuny. OOBACHATDH
BJIMSIHUE KOHIIEHTpAIUi peareHToB Ha
CKOPOCTb TOMOT€HHBIX U T€TEPOTrE€HHBIX
peakmuii. OOBSICHATH BIUSHUE
pa3INYHbIX (AaKTOPOB HA CKOPOCTh
XUMHUYECKOHN PEAKINN, a TAaKkKe
3HAUEHUE NIPUMEHEHUS KaTalln3aTopoB
Y UHTUOUTOPOB Ha MPAKTHKE.
OOBACHATH BIUSHUE U3MEHEHUS
KOHLIEHTPALIUU OJTHOTO U3
pearupyomux BeIecTB, TEMIIEPATyphl
U JaBJIEHUS HA CMEILEHUE XUMUYECKOTO
paBHOBECHS

1.4. PactBopst (5 1)




JlucniepcHbIE CUCTEMBI.
PacTtBopBI.
I'pyboaucriepcHble CUCTEMBI
(CycrieH3un | dMYJIbCHUH).
Komnonusie pactBopsl
(305mm). Asposonu. MosnsipHas
KOHIICHTpAIIUA.
DJIEKTPOJIUTHI.
DNeKTpoNIUTHYECKast
nucconuanus. CTeneHb
nuccounanuu. KoHcranTa
nuccounanuu. BomopoaHblii
rokasarensb. Peakunu
noHHOro oOMeHa. ['maponus
OpPraHUYECKUX BEIECTB.
IM'maponus coneit

12. JlucnepcHble CUCTEMBI.

13. CiocoObl  BBIpaKEHUS
KOHIIEHTpAIlUU PacTBOPOB.

14. Ilpakmuueckas paboma 1
«IIpuroroBieHue pacTBOpPOB ¢
3aJlaHHON MOJISIPHOM
KOHIIEHTPALUE».

15. Dnekrponutuyeckas
pucconuanus. BogopoaHsii
nokasaresnb. Peakunu noHHOro
oOMeHa.

16. I'maposnn3 opraHM4ecKuX U
HEOPraHUYECKUX COCIMHEHUN.
JlaGopaTopHbie ONBITHI.
Ornpenenienne peakifu Cpebl
YHUBEpCAIbHBIM UHAUKATOPOM.
I'mpponus conen

XapakTepru3oBaTh CBOMCTBA PA3INYHBIX
BUJIOB JIUCIIEPCHBIX CUCTEM, YKa3bIBATh
MPUYUHBI KOATYJISLUH KOJIJIOUIOB U
3HaYEHUE 3TOTO sBjIeHus. Pemars
3a/1a4y Ha IPUTOTOBJIEHUE pacTBoOpa
onpeAcIEHHON MOJISIPHOM
KOHLIEHTpaluu. ' 0TOBUTE pacTBOp
3a/IaHHOM MOJISIPHOM KOHILIEHTPALIUH.
OOBACHATH, TOYEMY PACTBOPHI BEILIECTB
C MOHHOM M KOBAJIEHTHOM MOJISIPHOI
CBSI3bI0 IIPOBOJAT AIEKTPUUECKHI TOK.
Onpenensats pH cpenbl ¢ TOMOUIBIO
YHHMBEPCAIBHOIO HHUKATOPA.
OOBACHATD C MO3UILIUA TECOPUH
ANEKTPOIUTUYECKON TUCCOLUALIUU
CYLTHOCTh XMMHUYECKHUX PEaKIIUiA,
IIPOTEKAIOIINX B BOAHOU Cpesie.
CocTaBidTh NOJIHBIE U COKpAlllEHHBIE
WMOHHBIC YPaBHEHHS pEaKLIUi,
XapaKTEepU3YIOIIUX OCHOBHBIE CBOICTBA
BaXHEHIIINX KJIACCOB HEOPTaHUYECKUX
coequHeHui. OnpenensaTh peakLuio
Cpelbl pacTBOpa COJIU B BOJIE.
CocTaBnaTh ypaBHEHUS peaKkLuil
THAPOSIN3a OPTAaHUYECKUX U
HEOPraHUYECKUX BEIECTB

1.5. DnexkTpoxuMuyeckue peakuuu (4 4)

['anpBaHUYECKHM DIIEMEHT.
Onextpoasl. Anoa. Karog.
AxkymynsaTop. TorumBHbIN
AJIEMEHT. DJNEeKTPOXUMHUS.
Psin cranpapTHBIX
3JIEKTPOHBIX TOTEHIIUAIOB.
CranpapTHbI€ YCIOBHSL.
CrannapTHBIN BOJIOPOIHBIN
anektpoa. Kopposus
METAJUIOB. XMMUYECKas U
AIEKTPOXUMUYECKAS
KOpPO3usi. DIEKTPOJIHN3

17. XuMHuueckre HICTOUHUKHI
TOKa. Psi1 cranmapTHBIX
AIIEKTPOIHBIX TOTEHLUAJIOB.

18. Koppo3sus meramioB u eé
IIPENyNpEXICHUE.

19. Dnextponus.

20. KonTpoabHas padora 1 o
teme «TeopeTnueckrne OCHOBBI
XUMUN»

OOBACHATH MPUHIUI PaOOTHI
raJlbBAHMYECKOTO HJIEMEHTA.
OOBACHATDH, KaK YCTPOEH CTaHAAPTHBIN
BOJIOPOJIHBIN 3J1ekTpo. [Tonp30BaThCs
PSIOM CTaHJIAPTHBIX 3JEKTPOIHBIX
noTeHIanoB. OTINYaTh XUMHUYECKYIO
KOPPO3HIO OT JIEKTPOXUMHUYECKOIA.
OOBACHATD PUHITUTIBI 3AITUTHI
METaJUINYECKUX U3/IeUIA OT KOPPO3UH.
OOBSCHATH, KAKHE MPOLIECCHI
HPOMCXOJAT Ha KaTOJIe U aHO/e U
AJIEKTPOJIM3€E PACIUIABOB U PACTBOPOB
cosei. CocTaBisATh CyMMapHbIe
YpaBHEHUS PEaKkMi dJIEKTPOJIN3a

2. Heoprannueckas xumus (11 1)

2.1. Meramsbl (6 4)

JI€rkue u TSKENbIe METAIILI.
JlerxkomnaaBkue u
TYTOIJIABKUE METAILIIBI.
Menp. [unk. Tutan.
Xpowm. XKenezo. Hukens.
IInatuna. Crinasel.

Jlerupyromue

21. O61mas xapakTepucTuKa u
CIOCOOBI TIOTYYECHHSI METAILTIOB.
22. O630p METATUTMYECKUX
areMeHTOB A- u b-rpymm.

23. Menp. Lunk. Tutan. Xpom.
Keneso, HUKeb, IUIATHHA.

24. CruiaBbl METAJIOB.

XapakTepu3oBaTh 00II1Ee CBOKWCTBA
METAJUIOB U Pa3bsICHITh UX HA OCHOBE
MPEJCTABIECHUN O CTPOCHUU aTOMOB
METAJUIOB, METAJUIMYECKON CBSI3H U
METAUIMYECKON KPUCTAIUIMYECKON
pemérke. MmroctpupoBath
pUMepaMu CIIOCOOBI MOTYUISHHS
METaJUIOB. XapaKTepru30BaTh




noGaBku. YépHBIE U IIBETHHIE
Metaiuibl. YyryH. Crans.
JlerupoBaHHbIe cTaNIN

25. OKcuabl U THAPOKCUIBI
METAaJIJIOB.

26. I[Ipakmuueckas paboma 2
«Perienue 3KkcriepuMeHTaIbHbBIX
3aaa4 1o reme «MeTajuib».
JemoncTpamuu. O0pasis
METAJJIOB U UX COCAUHCHMI,
CcIU1aBOB. B3anMoelicteue
METAJIJIOB ¢ KHCIIOPOJIOM,
KHCJIOTaMH, BOJIOM.
JlokazarenbcTBO aM()OTEPHOCTH
AITIOMHUHUS U €T0 THAPOKCHUIA.
B3anmoneiictBue Meau u xenesa
C KUCJIOPOJOM; B3aUMO/JICHCTBUE
MEJH U Kelle3a ¢ KUCIO0TaMu
(cepnas, consinast). [lonmyuenue
runpokcunoB menu (1) u xpoma
(II), oxcuma menmu.
BzaumopeiicTBue OKCHIIOB U
THJIPOKCHJIOB METAJIIIOB C
KHcIoTaMu. J{oka3aTenbCTBO
aM(pOTEpHOCTH COCTUHEHUI
xpoma (III).

XUMHUYECKHE CBOMCTBAa MeTaIIOB |A—
IlA rpymm 1 aqTOMHHUS, COCTABIIATH
COOTBETCTBYIOIINE YPABHEHUS
peakmuii. OOBSICHATH OCOOCHHOCTH
CTPOCHHUSI AaTOMOB XUMHUYECKUX
3JIEMEHTOB b-rpynn nepuoandeckon
cucremsl /. 1. Menneneesa.
CocTaBisiTh ypaBHEHUS pPEaKIUid,
XapaKTEePU3YIOUIUX CBOMCTBA MEJIH,
[IMHKa, TUTaHa, XpPOMa, Kele3a.
[Ipencka3biBaTh CBOMCTBA CIIaBa, 3Has
ero coctaB. OOBACHATD, KaKk
HU3MEHSIOTCS] CBOMCTBA OKCUIIOB U
TUAPOKCHIOB METAIIJIOB 110 MeproiaM U
A-TpynnaM nepuoanuecKon Tabaulbl.
OOBSCHATH, KaK U3MEHSIOTCS CBOMCTBA
OKCHJIOB ¥ TUJIPOKCUIOB XUMHUECKOTO
3JIEMEHTA C MOBBIIICHUEM CTEIIEHU
OKHCJICHHUS €ro aToMa. 3anuchiBaTh B
MOJIEKYJIIPHOM ¥ HOHHOM BHJI€
yYpaBHEHHUS XUMHUECKUX PEaKIIUd,
XapaKTEePU3YIOLIUX KUCIOTHO-
OCHOBHBIE CBOMCTBA OKCHJIOB U
TUAPOKCHIOB METAJIOB, a TaKkKe
JKCIIEPUMEHTAILHO JI0KA3bIBaTh
HaJIM4ue 3TUX CBOMCTB. Pacrno3HaBaTh
KaTUOHBI COJIEH C MOMOIIbIO
Ka4ECTBEHHBIX PEAKIIHI

2.1. Hemeramsi (5 u)

Hewmeramnsr. IIpocteie
BEIIECTBA — HEMETaJLIBI.
VYrnepoa. Kpemuwuii. A3o0T.
®ocdop. Kucnopoa. Cepa.
®Top. Xnop. CepHast
KHCJIO0Ta. A30THasl KUCIIOTA.
Bonopoansie coennHeHus
HEMETaJJIOB

27. O630p HemeTaioB. CBolicTBa
U IPUMEHEHHUE BAKHEUIITNX
HEMETAaJIJIOB.

28. O61mas xapakTepucTuKa
OKCHUJIOB HEMETAIIJIOB U
KHCJIOPOJICOAEPKAIUX KUCIIOT.
OxucnuTenbHble CBONCTBA
CEpPHOM U a30THOMU KHCIIOT.
Bonoponansie coenuHeHus
HEMETAJIJIOB.

29. I'eneTnueckast CBSI3b
HEOPraHMYECKUX U OPraHMYECKHUX
BEIIECTB.

30. IIpakmuueckasn paboma 3
«Pemienne s3kcnepruMeHTaIbHBIX
3aj1a4 1o reme «Hemeramibiy.
31. KonTpoabHasi padora 2 1o
TeMe «Heoprannueckas XumMus».
Jemoncrpanun. OGpasist
HemeTaioB. Monenu
KPUCTAJUIMYECKUX  PEIIETOK
anMasa u rpaguta. [lomyuenue
aMMHaKa U XJIOpOBOJI0PO/ia,

XapakTepu3oBaTh 00IIHE CBOMCTBA
HEMETAJUIOB U PA3bsICHATh UX Ha
OCHOBE IPEJCTABIECHUN O CTPOCHUU
atroma. Ha3piBaTh 001acTH NpUMEHEHUS
BOXHEUIIINX HEMETAJIOB.
XapakTepru30BaTh CBOMCTBA BBICIINX
OKCHJIOB HEMETAJJIOB U
KHCIIOPOJCOAEPKAIIUX KUCIIOT,
COCTABJISITh YPABHEHUS
COOTBETCTBYIOIUX PEAKIUN U
OOBSACHATH UX B CBETE MPECTABICHUN
00 OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKIUAX U dJIEKTPOIUTHIECKON
nucconuanuu. CocTaBisATh ypaBHEHUS
peakiuil, XapakTepu3yIINUX
OKHCIIUTENbHBIE CBOMCTBA CEPHOMN U
a30THOM KHCIIOT. XapaKTepru30BaTh
HU3MEHEHUE CBOMCTB JIETY4NX
BOJIOPOJHBIX COEIMHEHUI HEMETAIIJIOB
II0 Mepuoay U A- rpymnmnam
MEepUOINYECKOI cucTeMsl. [[oka3piBaTh
B3aMOCBSI3b HEOPTAHUYECKUX U
OPraHNYeCKHX COCTMHEHUH.




pacTBOpEHHE UX B BOJIE,
JI0Ka3aTeIbCTBO KHUCIOTHO-

OCHOBHBIX CBOMCTB 3THX BCIICCTB.

Coxkuranue yrisi ¥ cephbl B
KHCIIOpOJIe,  OIpENEICHUE
XUMHUYECKHX CBOICTB MPOTYKTOB
cropanusi. Bzanmoneicrtaue ¢
MeIbI0 KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIOTBHI,
KOHIEHTPUPOBAHHOM U
pa30aBJIeHHON a30THOM KUCJIOTHI

CocTaBnTh ypaBHEHUS XUMHUUECKHUX
peakuuii, OTpa)karoIUX B3aUMOCBS3b
HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB, OOBSACHATH X HA OCHOBE
TEOPHHU DIIEKTPOIUTHUECKOU
JMCCOLIMALMU U IPECTAaBICHUNH 00
OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIX
npoueccax. [Ipaktudecku
pacro3HaBaTh BELIECTBA C IOMOIIBIO
KAaueCTBEHHBIX PEAaKIM Ha aHMOHBI

3. Xumusi 1 :ku3Hb (3 4)

XuMudecKkas
MIPOMBIIIIIEHHOCTbD.
XuMuueckas TEXHOJIOTHS.
UépHnast MeTaJuTyprusi.
JloMeHHas 1eYb.
Arnomepanus. Kucinopoasriit
KOoHBepTep. bezoTxonHoe
MPOU3BOICTBO.
OKOJIOTHYECKUMN
MOHUTOpHHT. [IpenensHO
JOMYCTUMbIE€ KOHLEHTpaluu

32. X¥MUs B IPOMBILLJICHHOCTH.
[TprHIMITBI XUMUYECKOTO
MPOU3BOJICTBA. XUMHKO-
TE€XHOJIOTUYECKUE IPUHLIUIIBI
MPOMBIIIJICHHOTO MOJIy4eHUs
MeTasuioB. [Ipon3BoacTBo uyryHa
U CTallu.

33. Xumust B ObITy. XHUMHUYECKas
MIPOMBIIIJIEHHOCTh U
OKpYXarolast cpesa.

34. UToroBslil ypok 1o Kypcy
xumun 11 kiacca.
JemoncTpamuu. O6pasis
CpEICTB OBITOBOW XMMHH,
HMHCTPYKIMU 10 UX IPUMEHEHHIO

OOBSCHATH HayYHBIEC TPUHIIUIIBI
MIPOU3BOJICTBA HA IpUMeEpe
MIPOU3BOJICTBA CEPHOIl KUCIIOTHI.
[TepeuncisiTh MPUHIUITBI XHMHYECKOTO
MIPOU3BOJICTBA, UCIIOIb3yEMbIE TIPU
MOJTyYCHUN YyTYHA.

CocTaBniTh ypaBHEHUS XUMHYECKHUX
peaKuuii, MPOTEKAIIMNX ITPU
MOJIYYEHUU YyT'YHA U CTaJIH.
CobnronaTe mpaBuiia 6€30macHoM
paboThl CO cpencTBaMu OBITOBOM
XUMUH.

OOBACHATD MPUUMUHBI XUMHUYECKOTO
3arpsI3HEHUS BO31yXa, BOJLOEMOB U
MOYB

TpebGoBanus K ypOBHIO MOJTOTOBKH 00YYAIOIINXCSI HA CTYIIEHU CPEHETO 00pa30BaHMs

PeBy]meaIMbl OCB0€HUA Kypca XUMUU.

JesTenpHOCTH 00pPa30BaTEIBLHOTO YUPEXKICHHS 00IIero 00pa3oBaHus B O0yUeHUH XUMUHU B
cpeaHeit (MOMHOM) mIKONE JOJDKHA OBITh HANpaBieHAa HA JOCTHXKEHHE CICIYIOUUX JIUYHOCHIHBIX

pe3yiomamos:

. B LIEHHOCTHO-OPHEHTAIIMOHHON c(epe — BOCIHMTAHUE YYyBCTBA TOPJOCTH 33 POCCUICKYIO
XUMHUYECKYIO HAyKy, TYMaHU3Ma, [EeJIeyCTPEMICHHOCTH;

. B TPYJIOBOM cdepe — rOTOBHOCTh K OCO3HAHHOMY BbIOOpPY JaibHeiiell oOpa3oBaTenbHON

TPaeKTOpPUH;




. B ITO3HABATEJIBHOU cpepe — yMEHHE YIpaBiIsaTh CBOSH MO3HABATEILHON JEATEIHHOCTHIO.

MemanpeomemHuvimu pe3yibmamamu OCBOCHUs BBITYCKHMKAMH OCHOBHOM LIKOJIBI IIPOTPaMMBI
110 XUMHUU SIBJIIOTCA:

. UCIIOJIb30BAHUE YMEHHMM M HABBIKOB Pa3JIMYHBIX BUJOB IIO3HABATEIILHOM [JEATEIBHOCTH,
IIPUMEHEHHE OCHOBHBIX METO/I0B [T03HAHUA (CUCTEMHO-UH(GOPMALMOHHBIN aHaIU3, MOJEIUPOBAHHE)
JUISL U3Y4EHHMS PA3JIMYHBIX CTOPOH OKPYKAIOLIEH NEUCTBUTENBHOCTH;

. WCITOJIb30BAaHWE OCHOBHBIX MHTEJUICKTYAJIBHBIX oOIlepanuii: (OpMyITHpOBaHHE THIIOTE3,
aHaJI3 U CHUHTE3, CpaBHEHUE, 0000IIEeHNE, CUCTEeMATH3AIHS, BBISIBICHHE MPUYMHHO-CIICICTBEHHBIX
CBSI3€H, IIOMCK aHAJIOT'OB;

° YMCHUEC IrCHEPUPOBATHE UIACHU U ONIPEACIIATE CPEACTBA, H€O6XOI[I/IMBIC JJIg UX pealin3alnu,

° YMCHHUC ONPCACIIATh LUCIN U 3ala4r ACATCIIbHOCTH, BBI6I/IpaTB CpeacTBa peajin3anuu 1ejin u
IIPUMCEHATH UX HA IPAKTHUKE;

° HCIIOJIB30BAHUEC  pa3JIMYHBIX HWCTOYHUKOB I/IH(i)OpMaIII/II/I, IIOHMMaHHuE€ 3aBHCHMOCTH
COACPIKAaHUSA U (I)OpMLI npeaAcCTaBJICHUA I/IHq)OpMaLII/II/I OoT ueneﬁ KOMMYHUKAIIUU U aapecara.

B o0mactu mpeameTHBIX pPe3yJabTaTOB 0O0pPa30BAaTENbHOE YUYpEkKIACHHE OOIIero oOpa3zoBaHUS
MPEAOCTABIIACT YICHHUKY BO3MOXXHOCTh Ha CTYIIEHU CPEAHET0 00I1ero 0opa3oBaHusi HAYYUTHCS:

B [T03HABATENIBLHOU cdepe:

° JAaBaTb ONPCACICHUA HAYUHBIM ITOHATUSAM;

. OIUCBIBATH JEMOHCTPALIMOHHBIE U CAMOCTOSATENILHO POBOAMMBIE 3KCIIEPUMEHTBI, UCIIOIb3YS
JUISL 3TOTO €CTECTBEHHBIN (PYCCKUI) SI3bIK U SI3bIK XUMUU;

. OIMCHIBATH U PA3JIMYaTh U3yUYECHHBIE KIACChl HEOPTaHUYECKUX U OPTAHUYECKUX COCIUHEHUH,
XUMHYECKHE PEAKIINH;

. KJIacCU(PUITUPOBATh U3YUCHHBIC OOBEKTHI U SBJICHHUS;

. HAOMIOIaTh JIEMOHCTPUPYEMBIE U CAMOCTOSITENIbHO TMPOBOJUMBIE OIBITHI, XHUMHUYECKUE

peaxkuuu, NpoTeKaroie B IPUPOE U B OBITY;

. JeNaTh BBIBOABI W YMO3AKIIOUEHHUS H3 HAONMIOJEHUH, W3YUYEHHBIX XUMHYECKHX
3aKOHOMEPHOCTEM, MPOTHO3UPOBATh CBOKMCTBA HEM3YUYEHHBIX BEIIECTB [0 AHAJIOTUUA CO CBOWCTBAMHU
H3yYCHHBIX;

. CTPYKTYpUPOBATh NU3Y4EHHBIN MaTepHUal;
. MHTEPIPETUPOBATh XUMUYECKYIO HH(OPMAIIHIO, TOITYYEHHYIO U3 APYTUX UCTOYHHUKOB;
. OIHCBIBATh CTPOEHUE aTOMOB 3ieMeHTOB |-1V meprosoB ¢ ucnoab30BaHUEM AIIEKTPOHHBIX

KOH(Urypaluii aToMoB;

° MOACIINPOBATE CTPOCHHUE HpOCTGﬁHIHX MOJICKYJT HCOPTraHMYCCKUX WU OPraHUYCCKUX BCIICCTB,
KpUCTAJIJIOB;

B IIECHHOCTHO-OPUEHTAIIMOHHOM cdepe:

o AHAIM3UPOBATh M OICHUBATh TIOCIEJICTBUS /I OKpYXKalIeld cpeasl OBITOBOM U
MIPOM3BOJICTBEHHON JCATEIFHOCTH YEIOBEKa, CBI3aHHOM C ImepepaboTKOM BEIIECTB;

B TPYZI0BO# cepe:

° MMPpOBOAUTDH XUMHYECKUI 9KCIICPUMCHT,

B chepe pu3ndeckoi KyabTypbl:



. OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABIEHUSNX, OKOTaX U JIPYIHMX TPaBMax, CBA3AHHBIX C
BELIECTBAMU U Ja0OPATOPHBIM 000pPYIOBaHUEM.

KPUTEPUM 1 HOPMbBI OIITEHKHY 3HAHMI OBYYAIOIUXCS
1. Ouenka ycTHOro oTBETA.
OtMmetka «5» :
OTBET IOJIHBIN U NPAaBWIbHBINA HA OCHOBAHUM U3YyYEHHBIX TEOPUH;
Marepuai U3J0KEH B OIIPENEICHHOM JIOTMYECKOM MOCIeA0BaTEIbHOCTH, JIUTEPATYPHBIM S3bIKOM;
OTBET CaMOCTOSTEIIbHBIN.
OtBeT «4» ;

- OTBET IIOJIHBIM U IIPABUWIbHBIM Ha CHOBAHUH U3YUYEHHBIX TEOPUL;
- MaTepHall U3JI0KEH B ONPEIETICHHOM JTOTHYECKOH MTOCIIEI0BATEIbHOCTH, IIPU ATOM JOIYILIECHbI 1BE-
TPH HECYIIECTBEHHBIC OIMOKH, UCTIPABIICHHBIC TIO TPEOOBAHUIO YUUTEIIS.

OtMmetka «3» :
- OTBET IOJIHBII, HO TIPH ATOM JIOMYIICHA CYIECTBEHHAs! ONIMOKA WIIH OTBET HETIOJTHBIN, HECBSI3HBIN.

OtMmetka «2» :
- IIPU OTBETE OOHAPYKEHO HEITIOHUMAHKE YYAITUMCSI OCHOBHOTO COJIEpyKaHUsI y4eOHOTO MaTepuasa
WM JIOMYIIEHBI CYIIECTBEHHbBIE OMUOKH, KOTOPBIE YUAIIUICS HE MOXKET UCIIPABUTH IPU HABOSIIINX
BOIIPOCAX yUUTENSl, OTCYTCTBHE OTBETA.

2. OneHkKa 3KcNepuMeHTAIbHbIX YMEHH.

- OneHka CTaBUTCS Ha OCHOBAaHWU HAOJIONIEHWS 32 YYalIUMHUCA M MUCBMEHHOIO OTYeTa 3a
paborty.

OtMmetka «5»:

- paboTa BHINOJIHEHA MOJTHOCTHIO U MPAaBUIIBLHO, ClIeJaHbl IPaBUIbHBIE HAOIOICHUS U BBIBO/IBI,
- OKCIIEPUMEHT OCYIIECTBIICH IO IUIAaHy C y4ETOM TEXHHKH O€30MacHOCTH W TPABHI PabOTHI C
BellecTBaMH U 000pyI0BaHUEM;
- TMPOSIBJICHBI OPTaHU3AIIMOHHO - TPYJAOBBIC YMEHUS, MOJACPKUBAIOTCS YACTOTa paboyero Mecra u
MOPSAIOK (Ha CTOJIE, SKOHOMHO UCTIOJb3YIOTCS PEaKTHUBBI).

OtMeTKka «4»:
- paboTa BBIMOJHEHA MPAaBUIBHO, CAENAHbl MPaBUIbHBIE HAOIIOACHHS U BBIBOJABI, HO TIPU 3TOM
AKCIIEPUMEHT TIPOBEJICH HE TOJHOCTBHIO WM JOMYIIEHbl HECYIIECTBEHHBIE OMIMOKH B paboTe C
BEIIECTBAMH U 000PYOBaHUEM.

OtmeTtka «3»:
- paboTa BBINOJHEHA MPABUILHO HE MEHEE YeM HAIOJOBHHY WITU JIOMYIIIEHa CYIIeCTBEHHAs OIInOKa
B X0JI€ SKCIIEpUMEHTa B OOBACHEHHH, B O()OpPMIICHHH pabOThl, B COOJIIOJCHUH MPABHI TEXHUKU
0e30MmacHOCTH Ha paboTe ¢ BEeLECTBAMU U 000PYIOBaHHEM, KOTOpas UCIPABISETCS MO TPeOOBAHHUIO
YUUTEIIA.

OtMmetka «2»:
- JomymieHsl ABe (U OoJiee) CYIIECTBEHHBIE OIMMOKHU B XOJ€: IKCIIEPUMEHTAa, B OOBSICHCHHUH, B
odopmieHun paboTsl, B COONIOCHUN MTPABUII TEXHUKH 0€30MaCHOCTH MpH paboTe C BEIIeCTBAMU U
000pyI0BaHHEM, KOTOpBIE yUaITUICS HE MOXKET UCIIPABUTH JaKE M0 TPEOOBAHUIO YUUTEIS;
- paboTa He BBHIMOIHEHA, Yy y4Yallerocsl OTCYTCTBYET SKCIIEPUMEHTAILHBIC YMEHHUS.
3. OuneHka ymMeHMii pelIaTh pacyeTHbIE 3aJa4H.

OtMmetka «5»:
- BJIOTHYECKOM PACCYKJICHUH U PEIIEHUH HET OMMUOO0K, 3a/1ada perieHa pauoHaIbHbIM CIIOCOO0M;

OtMmetka «4»:
- B JIOTHYECKOM PACCYKJICHUHM W DPEIICHHUs] HET CYIIECTBEHHBIX OIMMOOK, HO 3a/Jada pelieHa
HEPALMOHAIBHBIM CIIOCOOOM, WIIH JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIHUOOK.

OtMmetka «3»:
- B IOTHYECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OIIUOOK, HO JIOMYIIIEHA CYIIeCTBEHHAs OINOKa B
MaTEeMaTUYECKHX pacyeTax.

OtMmetka «2»:
- UIMEETCsI CYIIECTBEHHBIE OMMUOKH B JIOTHYECKOM PACCYKICHUH U B PEIICHUU.



OTCYTCTBHE OTBETa Ha 3a/IaHHE.
4. OueHka NMCbMEHHBIX KOHTPOJIbHBIX PadoT.
OtMmeTKa «5»:
OTBET IOJIHBIN U MTPABWIIbHBIN, BO3MOXKHA HECYIIECTBEHHAs OIIHOKA.
OtMmeTKa «4»:
OTBET HEMOJIHBIN UK TOMYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIHOOK.
OtMmeTKa «3»:
paboTa BBIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JOIMYIICHA OJIHA CYIIECTBEHHAS OLIMOKA W MPHU
9TOM JIBE-TPU HECYIIECTBEHHEIE.

OtmMmeTKa «2»:

- paboTa BBINOJIHEHA MCHBIIIC YE€M HAITOJIOBHHY WIJIM COACPKUT HECKOIBKO CYIIECTBEHHBIX OIIMOOK.
- paboTa He BBINOIHEHA.

[Ipu orieHKe BBHITTOJTHEHUS TUCbMEHHOW KOHTPOJIBHONW paOO0Thl HEOOXOAMMO YYHTHIBATh TPEOOBAHUS
eanHoro ophorpaguuecKoro pexnma.

5. OueHka TecTOBbIX padoT.

TecThl, COCTOSIIME W3 TSATH BOIMPOCOB MOXKHO HCIOJB30BATh TIOCIEC HM3YUYCHHS KaXKIOTO
matepuana (ypoka). Tect uz 10—15 BonpocoB ucnons3yetcs s IepuoAnYecKoro KouTpois. Tect
u3 20—30 BOIIPOCOB - 111 UTOrOBOT'O KOHTPOJIS.

[Tpu orieHMBaHUM MCIIONB3YETCS CIIEAYIOIas IIKaia: sl TeCTa U3 MSATH BOIIPOCOB

* HET OIMOOK — OIICHKA «5»;

* 07lHA OIIHMOKA - OLIEHKA «4»;

* JIB€ OLIMOKU — OILICHKA «3»;

* TpU OIIMOKU — OIICHKA «2».

Hnst ecta u3 30 BOIPOCOB:

* 25—30 npaBUIBHBIX OTBETOB — OLIEHKA «5;

* 19—24 npaBWIbHBIX OTBETOB — OIIEHKA «4;

* 13—18 npaBUIBLHBIX OTBETOB — OLIEHKA «3;

* MeHbIIE 12 MPaBUIBLHBIX OTBETOB — OIEHKA «2).

6. Ouenka pedepara.

Pedepar orenuBaeTcs Mo CIETYIOIIUM KPUTEPHSIM:

* coOroieHue TpeOoBaHUi K ero 0(popMIICHHIO;

* HEOOXOIMMOCTh W JIOCTATOYHOCTH JUISI PACKPBITHUS TEMBI NMPUBEIACHHONW B Tekcte pedepara
uHpOpMaInu;

* YMEHHE 00y4aromerocsi CB000IHO U3J1aratb OCHOBHBIC UJIeU, OTPaKEHHBIE B pedepare;

* CIIOCOOHOCTH OOyYaromlerocsi MOHATH CYTh 3aJaBa€MbIX YJEHAMH aTTECTAIlMOHHOM KOMHCCUU
BOTIPOCOB H C(HOPMYJIMPOBATH TOYHBIC OTBETHI HA HUX.

YCJIOBHUSA PEAJIM3ALIMU OBPA3OBATEJIBHOT' O ITPOLHECCA

Ne HaumenoBanue 00beKTOB 1 cpecTB | HeoOxoauMoe KOJIHIeCcTBO [pumevanus
H/H MaTCpHUAIIBHO-TEXHUYIECKOTO
obecrneueHus
OcHoBHast Crapmias nikoJia
IKOJIa bazoBebrit [Ipodmas

ypoBeHb(A) | (b)

Homenknarypa:
Bbubauoreunblii pong
(kHUTOMEYATHASI MPOXYKI[USI)
CraHgapT OCHOBHOTO OO0IIETo
1 00pa30BaHUs MO0 XUMUHU ji|




Cranaapt cpenHero (ToJIHOro)
o011ero o6pa3oBaHUs MO0 XUMUHU
(0a30BbIH YPOBEHB)

Cranzaaprt (1mosHOro) odmiero
00pa30BaHUs MO0 XUMUU
(npoUIBbHBINA YPOBEHB)

IIpumepHas mporpaMMa OCHOBHOTO
00111ero 00pa3oBaHus MO0 XUMUHU

[IpumMepHas mporpaMma CpeHero
(momHOTO) O6IIIETO 0Opa30BaHMUS IO
XUMUH (0a30BBIA YPOBEHB)

[IpumepHas mporpaMma CpeaHero
(momHOTO) O6IIETO 0Opa30BAHMUS IO
XUMUH (TPOQUILHBINA YPOBEHB)

ABTopckue pabodmne mporpaMMBl 10
pazienamM XUMHH

Mertonngeckne mocoOus st
VUUTEIS

Y4eOHHUKH 1TO XUMUU (0a30BBIH
YPOBEHbB)

Jns 8 knacca

Jlns 9 knacca

10

Y4eOHUKH 110 XUMHUU (0a3. ypOBEHb)
Jost 10 kmacca
Jomst 11 kmacca

11

Y4eOHUKY 110 XUMUH (TIPOPHITB)
Jns 10 knmacca
Jns 11 knacca

12

COOpHHKH TECTOBBIX 3aJaHUN IS
TEMATHYECKOI0 X HTOTOBOT'O
koHTpous (8,9,10, 11 kmacca)

13

COOpHHK 3371249 IO XUMUH

14

CHpaBO‘IHI/IK 110 XUMHH

15

DHIUKIONE AN 10 XUMHUHU

IMeyaTHbie MOCOOHS
KoMILIEKT MOpTPETOB YUCHBIX-
XUMUKOB

11

Cepusi cripaBOYHBIX TAOJIHUIL TIO
xumun («Ilepuogmueckas cuctema
XUMHYECKHUX 3emeHnToB JI. M.
MengeneeBa», «PacTBOpUMOCTD
COJIEH, KUCJIOT U OCHOBAHUI B BOJIEY,
«ONEKTPOXUMUYECKUH PAJL
HaNpsDKeHUH MeTaiuioBy, «OKpacka
WHAMKATOPOB B PA3JIMUHBIX CpPelax»).

ITocTostnHas
SKCITO3HUIINS

22

Cepust MTHCTpYKTHBHBIX TaOJINIL 11O
XUMUH

IToctostHHas
SKCIIO3ULIAS

Cepus TabauI IO HEOPraHMYECKON
XUMUHA

CMenHas
SKCIIO3ULIAS

44

Cepwus TabaHII IO OPTaHIMYECKON
XUMUHA

CMenHas
SKCIIO3ULIAS

I11. UndopmanuonHo-
KOMMYHHMKATHBHBIE CPeICTBA
MynbTHMeqUHHBIE TPOTrPAMMEI
(oOyuaromiyie, TPEHUHTOBBIE,
KOHTPOJIMPYIOIIKE) TI0 BCEM
paszenam Kypca XUMUHU




DNEeKTPOHHBIC OMOIIMOTEKHU TI0 KypCy
XUMUH

Jis yaurens,
ydamuxcs u
JOMAIIHETOo
HOJIb30BAHUS

OieKkTpoHHBIE 6a3bl JAaHHBIX MO BCEM
pa3zenaM Kypca XUMHH

Jns yaurens,
ydamuxcs 1
JIOMAaIIHEr O
MIOJIb30BAHUS

JKpaHHO-3BYKOBbI€

nocoous (B uM(ppoBoM U
KOMIILIOTEPHOM BH/1€)
Kommuext BuneopuiasmMoB 1o
HEOpraHM4YeCKOH XUMUH (TI0 BCEM
paszenaM Kypca)

Hnst yaurens,
yJanmxcs 1
JIOMAIITHETO
TIOJIb30BaHMS

Kommuext BuneopuasmMoB 1o
OPTraHUYECKOM XUMUH (IT0 BCEM
paszaenam Kypca)

KommnekT cnaifjoB (AMano3uTHBOB)
M0 HEOPTaHWYECKOW XUMHH (IO BCeM
paszenam Kypca)

KomrmnekT craliioB (IUano3uTHBOB
10 OPraHUIeCKON XHMHH)

Kommrekr TPaHCIIAPAHTOB 11O
HeOpFaHH‘IeCKOﬁ XUMHUU: CTPOCHUC
aToMa, CTpOCHUC BCIICCTBA,
XUMHYCCKas CBA3b

KoMIuiekT TpaHcnapaHToB 1o
OpPraHUYeCKOU XUMHUU: CTPOCHHE
OpPraHn4cCKUX BEIIECTB,
obpa3oBaHHe cUrMa ¥ MU-CBA3EH.

Hcnone3yercs

METOA HAJTOKCHHUA

TexHuueckue cpeacrea OﬁyquHﬂ

Kommnprotrep MyJIbTHMETUHHBIHA

MyJbTUMEJUIHBII IPOEKTOP

DKpaH NpOoeKIMOHHBIH

AWIN|F

ABTOMaTH3UpPOBaHHOE pabouee
MecTo yuutenst APM

Pasmep He meHee

1200 cm

YuyeOHO-IpaKTHYeCKOe H Y4eOHO-
JadopaTopHoe 00opya0BaHHe
IIpudopsl, HabopbI NOCYABI U
Ja0opaTOpHBIX NPUHALJIEKHOCT el
A1 XHMHY€eCKOT0 IKCIIePHMeHTa
OO1iero Ha3HAYCHHUS

M= XM= =M

M| MMM

M| MMM

Becsr (1o 500kr)

HarpeatenbHble IpHOOPHI
(3TEKTPOILTNTKA, CIIMPTOBKA)

w

I[OCI(a JUIA CYIIKH HOCYAbL

KommutekT 31eKTpoCcHAOKEHHS
KaOuHeTa XUMUH

JleMOHCTpallNOHHBIE

Ha6op nmocyabpl 1 mpuUHAIIEKHOCTEH
A AEMOHCTPAIMOHHBIX OIILITOB 1O
XUMHHN

M| =M M= M

M| =M M| M

M| =M M| M

Itatus JJIA AEMOHCTPAIIMOHHBIX
npobupok I1X-21

p=|

p=|

p=|

IratuB metannnueckuii 111J1b

Habop ¢aaxonos (250 — 300 M uist
XpaHeHHs PACTBOPOB PEAKTHBOB)

==

=R

=R

TTomnexur
pa3paboTke




Crnenuaau3npoBaHHbIe IpUOOPLI U | J] bl bl
anmaparsl

Anmnapat (nmpubop) AJ1st HOTyYeHHs

ra3oB

Anmapat Jyis IpoBeIeHHs

1 xumuueckux peaxiuii AITXP A A A

2 T'openka ynusepcanbHas I’ A J J

3 Kommnext tepmomerpos (0 — 100 °C; | 1T bi| Ji|

0-360°C)
4 O3oHaTOp Jil| J J
5 [Tpubop 11 AEMOHCTpaLUK 3aKOHA i bl bl
COXpaHEHHS MACCHI BEIIECTB
6 IIpubop 1 WILTIOCTpAIH a I P
3aBUCHMOCTH CKOPOCTH XUMHUIECKON
pEeaKIH OT YCIOBHI
7 IIpubop mis oxucneHus coupra Hagy | [ I P
MEIHBIM KaTaJIn3aTOPOM
8 [Ipubop s onpeneneHus cocTaBa a I P
BO3lyXa
9 [pubop s momydeHus a I P
raJION/I0aJIKaHOB U CIOKHBIX DPHPOB
10 [Tpubop s cobupanus u xpanenus | J| bl P
ra3oB
11 [Tpubop st monyyeHus A I /P
PacTBOPUMBIX TBEP/IBIX BEIIECTB
I1PB
12 DBAUOMETP ji| pl| P
13 YcTaHOBKa [UIS IEPETOHKH )i Ji| Ji|
KomnuiekTsl 17151 1a60paTOPHBIX P Ha rpynmy 3 — 5
ONBITOB ¥ MPAKTHYECKUX 3aHATHH YeJI0BEeK
Mo XMMHUHU
Bechl
Habop mocynsr 1 mpuHaIeKHOCTEN
1 JUISL YYeHHMYECKOT0 SKCIIEpUMEHTA P P P
2 Habop mocynsr 1 mpuHaIeKHOCTEN P 1 Habop Ha rpymry
Jutst Kypca «OCHOBBI XUMHYECKOTO 3 — 5 genoBex
aHaIM3a»
3 Habop 6aHoK 171 XpaHEHUS TBEPABIX P
peaktuBoB (30 — 50 mu)
4 Habop ckisHOK ((prakoHOB) 1uist P P P W3 pacuera 10
XpaHEeHUsl paCTBOPOB PEAKTHBOB 0aHOK Ha 2-X WK
1-ro yuamerocs
(mpoduib)

5 Ha6op npo6upox (ITX-14, ITX-16) P P P W3 pacuera 16
(hmakoHOB Ha 2-
unu 1-ro
y4amerocs
(mpoduib)

6 Harpesatenu npuOOpsl CIUPTOBKH P

(50 M)

7 [Ipubop 1 momydeHns ra3oB P P P

1

8 TIpubop st OayIESHUS P P P

TaJIONJI0ATKAHOB M CIOKHBIX 3(pupoB
9 [TaruB maboparopHsIit xuMuueckuii | P P P

HIJIX




VII. Mopean

Habop kpucTaINIMYECKUX PEIIETOK:
anMasa, rpadura,

JIMOKCHJIa yTIIepo/a, jKeesa,
MarHusi, Me/iu, TOBapEeHHOH COJIH,
Wona, npaa

HaGop st MonenupoBaHus
CTPOEHHSI HEOPTAaHUIECKUX BEIIECTB

Kpucrannuueck.
pELIETKH Hoja u
St

Habop s mogenmpoBaHus
CTPOCHHS OPTaHMYCCKUX BEILECTB

/P

JUP

=]

Vlill.HatypanbHble 00BeKTHI
KOJIJIEKIINH

ANIOMUHHK

N

Boiokna

Kamennslil yroab 1 IpoILyKThl €ro
nepepadoTKH

Kayuyx

TTomnexur
pa3paboTke

MeTabl ¥ CIJIaBbI

P

MuHepaibl U TOpPHbIE IOPObL

in=Alav]

ae)

ae)

Hedrp 1 BaskHeWIINE IPOTYKTHI €€
nepepaboTKu

ae]

ae)

ae)

IInacTmaccel

CTEeKJIO U U3JeIus U3 CTEKIIa

10

Tormso

11

UyryH u craib

a>liavlia-Rlav}

a=Ala-Ala-Ala-]

a=Ala-Ala-Ala-]

PeakTuBbl

Ha6op Ne 1 OC «Kuciaots»
Kucnora cepnas 4,800 xr
Kucnota consinas 2,500 xr

J/P

/P

/P

Jns yuanuxcs
TOJIBKO PacTBOPHI

Ha6op Ne 2 OC «Kucnotei»
Kucnota asornas 0,300 xr
Kucnora oprodhocdopnas 0,05 kr

J/P

JUP

JUP

Jns yuanquxcs
TOJIBKO PacTBOPHI

Ha6op Ne 3 OC «I'uapokcunbn»
Ammvmaxk 25%-usr1it 0,500 kT
Bbapus runpokeun 0,050 xr
Kanus runpoxcun 0,200 kr
Kanpuus runpoxcun 0,500 xr
Harpust ruapokcug 0,500 kr

AMMHaK yJanumMcs
BEIIaeTca 5%-HbIi
pacTBop

Ha6op Ne 4 OC «OxcHIBI METAJIIOBY
Amomunus oxkeup 0,100 xr

Bapwus oxcun 0,100 xr

Kenesa (11l) oxcug 0,050 kr
Kanbrus okcup 0,100 kr

Maruus okcua 0,100 kr

Menu (1) oxcup (rpanysnsr) 0,2 xr
Menu (I1) oxcup (mopomok) 0,100 kr
Ilunka oxcun 0,100 xr

J/P

JUP

JUP

Ha6op Ne 5 OC «MeTtamibn»
AmoMuHMH (TpaHyJIbl)

0,1 xr

AoMUHHH (IIOPOIIOK)
0,050 kr

JKemnezo BoccTaHOBIIL. (TTOPOIIOK)
0,050 kr

Marnwii (mopomok) 0,050 kr
Marnwuii (tenta) 0,050 xr
Menp (TpaHyIIBI, OITMIIKH)
0,05 kr

Huak (rpanynsn) 0,500 kr

J/P

J/P

J/P

Iopomuku
METaJIoB
yUanmMest
UCIIOJIB30BaTh
3ampenieHo




Hunk (mopomrok) 0,050 kr
OuoBo (rpanyisr) 0,500 xr

Ha6op Ne 6 OC «lllenounsie u
IeJI0YHO3EMENTbHBIE METaIIIbD)
Kanpuuit 10 ammyn

Jlurnii 5 amnyn

Hatpuii 20 amnyn

HaGop Ne 7 OC «OrneonacHsie
BEILIECTBAY

Cepa (opomox) 0,050 kr
Docdop xpacusiit 0,050 xr
docdopa (V) okcrn 0,050 xr

Ha6op Ne 8 OC «I"amoreHs»
Bpom 5 ammyn
HMom 0,100 xr

Habop Ne 9 OC «I"amoreHugn
Amomunus xnopug 0,050 kxr
Ammonus xaopua 0,100 kr
Bapus xmopun 0,100 xr
Kenesa (I1I) xnopun 0,100 xr
Kamus omug 0,100 kr
Kanus xmopun 0,050 xr
Kanpuusa xnopun 0,100 xkr
Jlutus xnopun 0,050 kr
Marnus xaopua 0,100 kr
Menu (1) xmopun 0,100 kr
Hatpus 6pomun 0,100 kr
Harpus ¢ropun 0,050 xr
Hatpus xnopuz 0,100 xr
uuka xmopun 0,050 kr

J/P

/P

/P

10

Ha6op Ne 10 OC «CynbdaTts.
Cynbdutsl. Cynbpuas
Amomunus cynsdar 0,100 kr
Awmmonns cynsdart 0,100 xr
Kemnesa (1) cymsdpun 0,050 kr
Kemnesza (1) cympdat 0,100 kT
7-M¥ BOIHBIN

Kamus cymedat 0,050 kr
Kob6omsta (Il) cynpdar

0,050 kr

Marnus cynsdar 0,050 kr
Menu (1) cynbdar 6e3Boansii 0,050
INY

Menu (1) cynbdar S-Ti BogHBIH
0,100 xr

Hatpus cynedun 0,050 xr
Hatpus cynedur 0,050 xr
Hatpus cynedar 0,050 xr
Harpus runpocynsgar

0,050 kr

Huxens cynsdar 0,050 kr
Hatpus rugpoxapbonar

0,100 kr

J/P

/P

/P

11

Ha6op Ne 11 OC «Kap6onaTsn»
Awmmonns xap6onat 0,050 kr

Kanus kap6onat (motamr) 0,050 kr
Menu (Il) xkapbonat ocHOBHOI 0,100
KI'

Harpus xap6onar 0,100 xr

Harpus runpokap6onat

0,100 kr

JI/P

P

P




12

Ha6op Ne 12 OC «Docdarsl.
Cunuxatsn»

Kanus monorunpooprodocdar
(xanmmii pochopHOKUCITBIN
naByx3amenieHssiif) 0,050 kr
Hatpus cunuxat 9-tu Bogssiit 0,050
KT

Hatpus oprodocdar
Tpex3amereHHsli 0,100 kr
Hatpus nurugpodocdat (HaTpmii
thochopHOKHCTBIH
omHo3aMenieHHbIi) 0,050 kr

J/P

/P

/P

13

Ha6op Ne 13 OC «Amneratsl.
Popanunel. CoenuHeHMS JKeae3a.
Kamnus anerar 0,050 kr

Kanus peppo(ll) rekcarmanun
(kanuit >kene3uCTOCUHEPOTUCTEI)
0,05 kr

Kanus ¢eppo (111) rexcarponun
(kanmit >Kene30CHHEePOAUCTHIN
0,05 kr

Kanus ponanun 0,050 xr
Harpus auerat 0,050 xr

Cpunna anerat 0,050 xr

P

TP

TP

14

Ha6op Ne 14 OC «CoennHenus
Maprasua»

Kanusa nepmanranar

(xanuit maprauneBokucinsiif) 0,500 kr
Mapranna (1V) oxeup 0,050 kr
Maprasnua (I) cynbdar

0,050 xr

mapranna xygopua 0,050 kr

/P

TP

TP

15

Ha6op Ne 15 OC «Coenunenus
Xpomay

Ammonus auxpomat 0,200 kr
Kanusa guxpomar 0,050 xr

Kanus xpomar 0,050 kr

Xpoma (1) xmopua 6-Ti BOTHEIH
0,050 kr

16

Ha6op Ne 16 OC «Hwurpatsi»
Amomunns autpar 0,050 kr
Awmmonns murpar 0,050 kr
Kamus wutpar 0,050 kr
Kanpuus aurpar 0,050 xr
Menu (1) murpar 0,050 kr
Harpust autpar 0,050 kr
Cepebpa mutpar 0, 020 xr

17

Ha6op Ne 17 OC «MlHARKATOPBD»
Jlakmonp 0,020 xr

MeTunoBblif OpaH>KeBbIH

0,020 kr

®Denondranenn 0,020 xr

TP

/P

/P

18

Ha6op Ne 18 OC «MwunepansHbIe
yA0OpeHUs»

Ammodoc 0,250 kr

Kap6amun 0,250 kr

Hatpuesas cexurpa 0,250 kr
Kaneupmesas cenmurpa 0,250 kr
Kanmnitnas cemurpa 0,250 xr
Cynbdar ammonus 0,250 xr
CymnepdochaT rpaHyTHpOBAHHBIN
0,250 kr

/P

JI/P

JI/P




Cynepdocdat nBoiitHOM
rpanynupoBanHbii 0,250 kr
®dochopurhas myka 0,250 kr

19

Ha6op Ne 19 OC «¥YrieBoopoab»
bensun 0,100 kr

benzon 0,050 kr

T'excan 0,050 kr

HedTs 0,050 xr

Toiyon 0,050 kr

Ilukmorekcan 0,050 xr

20

Ha6op Ne 20 OC
«Kucnopoaconepxaue
OpPTaHUYECKHE BEIIECTBAY
Aneron 0,100 kr

I'muuepun 0,200 kr
Justunossiit 3¢up 0,100 kr
Cnupt H-OyTHioBsIid 0,100 kr
Crupt m3oamunossiit 0,100 xkr
Crupt m306ytunosslit 0,100 xr
Cruprt 3tunossi 0,050 kr
denoma 0,050 xr

®opmanus 0,100 xr
Ortunenrankons 0,050 kr
YkcycHo-3TroBbIH 3dup 0,100 kr

21

Ha6op Ne 21 OC «Kucmnotst
OpTaHUYECKUE)

Kucnora amunoykcycnas 0,05 xr
Kucnota 6en3oitnas 0,050 xr
Kucnora macnsuas 0,050 xr
Kucnora mypasbunas 0,100 kr
Kucnota oneunonas 0,050 kr
Kucnora nansmutunoBas 0,05 kr
Kucnota creapunonas 0,050 xr
Kucnota ykcycnas 0,200 kr
Kucnora masenesas 0,050 xr

/P

/P

/P

22

Ha6op Ne 22 OC «¥YraeBogpsl.
AMUHBI»

Annnun 0,050 kr

AnunuH cepHokucibiit 0,050 kr
JI-rmoko3a 0,050 xr
Metunamunrugpoxiopun 0,05 kr
Caxaposa 0,050 kr

23

Ha6op Ne 24 OC «Marepuais»
AxtuBupoBaHHbIi yroas 0,100 kr
Baszenun 0,050 xr

Kanprms kapoug 0,200 kr
Kanprms kapoonat (Mpamop)0,5 kr
apadun 0,200 xr.

IX. Cnennaau3upoBanHas Medeab
Jocka ayauropckasi ¢ MAarHUTHOM
MOBEPXHOCTHIO U C
MPUCTIOCOOICHUSMHY JUTSL KPETUICHUS
TaOJIHI]

CToJ1 IEMOHCTPAITMOHHBIN
XUMHUYECKHI

Cron mUChEMEHHBIH U1 yuuTens (B
11a00paHTCKOiN)

Cron nmpenapatopckuii (B
11a00paHTCKOIN)

Cryn qis yaurens — 2 mT (B
KaOMHeTe U JaOOpPaHTCKOM)




CroJbl ABYXMECTHBIC Ta0OpaTOPHEIC
YYEHUYECKUE B KOMILIEKTE CO
CTYJIBSIMU Pa3HBIX POCTOBBIX
pa3MepoB)

7 CT0J1 KOMITBIOTEPHBIN

8 [Ikadp! ceKIMOHHBIE ISl XpaHEHUS
000pyI0BaHUs

9 PakoBuHa-Moiika — 2 mT (B KaOWHETE
1 1a00paHTCKOM)

10 Jlocka Ju1s CyIIKH NOCY/IbI

11 [I1kad BHITSHKHON

12 CTeHbl HKCIIO3UIIMOHHBIE
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