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IosicHUTeIbHAS 3aNIMCKA
Pabouass mporpamma mo xumuu g ydamumxcs 10-11 kmaccoB o0meoOpa3oBaTebHBIX
yupexaeHuil pazpaboraHa Ha ocHoBe dDeaepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpEeIHEero oOmero oOpa3oBaHUs, NPUMEPHOH MPOTPaMMBlI CpPETHEro OOIIero
oOpa3zoBaHus M0 XUMUH (TIpoToKos OT 28 uroHs 2016 1. Ne 2/16-3), paboueii mporpaMMbIKypca
XHUMUU,pa3padoTaHHon K ydyeOHukam aBTopoB I'. E. Pymsutuca u @. I'. ®enpamana mus 10—11
KJIacCOB 0011e00pazoBaTeNbHbIX opranu3auuii. Adanaceesa M. H. M.: IIpocemienue, 2017r.

IIporpamma paccuntana Ha 68 4 (1 4 B Hexes110).
M3yueHne XUMHM Ha YpOBHE CpelHEro oOmiero oOpa3oBaHMs HANpPaBICHO Ha JOCTHXKCHHE
CIENYIOIIUX LeJIe:

. OCBOCHME 3HAHUN O XMMUYECKON COCTAaBIISIOIICH €CTECTBEHHO -HayYHOU KapTUHBI MUpA,
BOKHEHUIINX XUMUYECKUX MOHATHSX, 3aKOHAX U TCOPHSIX;
. OBJIaJICHUE YMEHHUSIMU MTPUMEHSATH TOJTY4YEeHHBIE 3HAHUS JJIs1 OOBSICHEHUS pa3HOOOPA3HBIX

XUMHYECKHX SIBJICHUM U CBOMCTB BEILECTB, OLUEHKH POJIM XUMHH B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUH U IMMOJIY4YCHHUHU HOBBIX MAaTCPUAIIOB,

d Pa3BUTHUC NMMO3HABATCIbHBIX MHTCPCCOB U MHTCIIJICKTYAJIbHBIX CHOCOGHOCTGI’I B IIporecce
CaMOCTOSITEIbHOTO TPUOOpETEeHUS] XMMHUYECKUX 3HAHUM C HCIOJB30BAHMEM Pa3IMYHbIX
HUCTOYHHUKOB HHq)OpMaLII/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX;

. BOCIHUTaHHE YOEKIEHHOCTH B TMO3UTUBHON pOJIM XUMHUM B KH3HU COBPEMEHHOTO
O6H.I€CTBa, HGOGXO,Z[I/IMOCTI/I XUMHUYCCKU TI'PaMOTHOTO OTHOLICHUA K CBOCEMY 3JI0pPOBbBIO U
OKpYKalollleil cpee;

d MNPUMCHCHUC MOJIYYCHHBIX 3HAaHUHU U YMCHI/Iﬁ JJISL 6€3OHaCHOI‘O HUCIIOJIb30BaHHUA BCILICCTB
U MaTepualoB B OBITY, CEIbCKOM XO3SIMICTBE M Ha MPOU3BOJCTBE, PEIICHUS MPAKTUUYECKUX 3a7a4
B HOBCGHHGBHOﬁ JKHU3HU, TPCAYNPCIKICHUA HBHGHHﬁ, HAHOCAIIUX BpCA 340POBbBIO YCIOBCKA U
OKpY>Kalolleu cpene.

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA

Cpennee o61ee o0pa3oBaHue — 3aKIIOYUTENbHAS CTYIIEHb o01ero oopasosanus. ConepxkaHue
cpenHero o01ero oOpa3oBaHMs HAIIPABICHO HAa PELICHUE CIEAYIOMNX 3a1ad:

* 3aBepuieHHE OO0IIEO00pa30BaTEIBbHON TOJTOTOBKM B COOTBETCTBHH ¢ 3akoHOoM «OO0
obpazoBanuu B POy;

* peanmu3aiys NpeanpopecCuOHaIbHOrO 00IIero o0pa3oBaHMs, MO3BOJSIONIETO 00ECIEYUTh
MIPEEMCTBEHHOCTH 00111ero U MpodeCcCHOHATHFHOTO 00pa30BaHuUs.

Baxwueiimeii 3aaueii 00yueHus Ha 3Tamne MoJiyueHus] CpeIHero ooiero o0pa3oBaHus sIBISETCS
HOATOTOBKA OOYYAlOMIMXCA K OCO3HAHHOMY BBIOOPY JaJbHEWIIErO J>KU3HEHHOTO ITyTH.
OOyuaromecss JOKHBI CaMOCTOATENBHO HCIIOJIb30BaTh MPUOOPETEHHBIM B IIKOJIE OIBIT
JIEATEIFHOCTH B PEAIbHOM KM3HH, 32 paMKaMH y4eOHOTo mporiecca. [ 1aBHBIC LENU CPEaHEero
o011ero oOpa3oBaHUs COCTOST:

* B ()OPMHPOBAHHUH IIEJIOCTHOTO IPEICTABICHUS O MHUpPE, OCHOBAHHOTO Ha IMPHOOPETEHHBIX
3HAHUSAX, YMEHHSX U CIIOCO0axX e TeTbHOCTH;

* B IPHOOPETEHUH OIIBITA TO3HAHUS, CAMOIIO3HAHMUS, PA3HOOOPA3HOH JIESITENbHOCTH;

* B [IOJITOTOBKE K OCO3HaHHOMY BbIOOpY 00pa30BaTeNbHOM 1 POQecCHOHATBHON TPAaeKTOPUH.
Oco0eHHOCTBI0 00y4YeHHSI XMMUHM B CPEIHEH IIKOJIE SBISETCS ONOpa HA 3HAHMS, MOJy4YCHHBIC
IpY U3y4eHUH XMMUU B 8—9 Kiaccax, UX pacuIMpeHue, yriyOoleHnue 1 CUCTeMaTH3alHs.

B m3ydennn kypca Xumuu OONbIIAsi POJb OTBOJMTCS XMMHUYECKOMY SKCIIEPUMEHTY, KOTOPBIH
IPECTaBICH MPAKTUYECKUMU paboTamu, JaOOpaTOPHBIMH ONBITAMU M JAEMOHCTPALMOHHBIMU
sKcriepuMeHTaMu. O4eHb BaKHBIM SIBIISICTCSI COOJIIOACHUE MPABMII TEXHUKH O€30MacHOCTH IPH
paboTe B XUMUYECKOI TabopaTOpHH.



B kauectBe yemHocmmubix oOpueHmupog XUMHUECKOTO 00pa30BaHUS BBICTYMAIOT OOBEKTHI,
u3ydyaeMble B Kypce XHMHHM, K KOTOPBIM Yy OOydamomuxcsi (opMHpYyeTCs LIEHHOCTHOE
OTHOIICHHE.

OCHOBY no3HasamenvbHbIX YeHHOCMell COCTABISIOT HaydHble 3HAHMS W Hay4YHbIE METOIbI
MIO3HAHUSI.

Pa3BuTHe mo3HaBaTeIbHBIX IIEHHOCTHBIX OPHEHTALUU COJEP)KaHUA Kypca XUMHUHU IO3BOJISET
c(opMHpOBATE:

* YBaXHUTEJIbHOE OTHOILLIEHUE K CO3UIaTEIbHOM, TBOPUECKOH IEATEeIbHOCTH;

* MIOHMMaHUe He0OXOAMMOCTH 37I0POBOT0 00pa3a KU3HHU;

* OTPeOHOCTh B 0€3YCIIOBHOM BBINIOJHEHUH TMPaBUJI OE30MACHOTO HCIOIb30BAHUS BEIECTB B
MMOBCEAHEBHOM XU3HU;

* CO3HATENBHBIN BEIOOP OyayIiel mpodheccnoHaaIbHOM IS TEIIBHOCTH.

Kypc xumun o0nagaer BO3MOXKHOCTSAMH sl (JOPMUPOBAHUS KOMMYHUKAMUBHBIX YeHHOCMell,
OCHOBY KOTOPBIX COCTABJISIIOT MpoLiecc OOLICHHs U TPaMOTHasl pedb, CIOCOOCTBYIOIIHE:

* IPaBWJILHOMY HCIIOJIb30BAHUIO XUMUYECKOH TEPMHHOJIOTUH;

* Pa3BUTHUIO MOTPEOHOCTH BECTH TUAJIOT, BHICAYIIMBATH MHEHHE ONIOHEHTAa, y4acTBOBaTh B
JTMCKYCCHH;

* Pa3BUTHUIO CIIOCOOHOCTU OTKPBITO BBIpaXKaTh M apryMEHTHPOBAHHO OTCTAWBATH CBOIO TOYKY
3peHHsL.

II1aHupveMble Pe3VabTATHI H3VUEHHS YYE€OHOr0 mpeaMera « XUMH»:
B pesynbrare wu3ydeHus ydeOHOTO TmipeaMeTa «XWMHUS» Ha YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHMUs:
BbInyCKHUK HAYy4YUTCH:

® packpelBaTh Ha MpUMeEpax poJib XUMHUH B (POPMHUPOBAHUM COBPEMEHHOH Hay4YHOM
KApTHUHBI MUpPa U B IPAKTUYECKOM NEATEIBHOCTU YEJIOBEKA;

e ICMOHCTPUPOBaTh Ha TNPHMEpPaxX B3aWUMOCBSI3b MEXKIAYy XUMHUEH W  JPyrUMU
€CTCCTBCHHbBIMU HayKaMI/I;

® pacKpbIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUHU XUMHUYECKOTro cTpoenuss A.M. bytieposa;

e moHUMaTh ¢uzmveckuid cMmbica [lepuogmueckoro 3akona J[.M. MenneneeBa u Ha ero
OCHOBE OOBSICHSITH 3aBUCHMOCTh CBOMCTB XMMHYECKUX AJIEMEHTOB U 00Opa30BaHHBIX UMHU
BEIIIECTB OT 3JIEKTPOHHOTO CTPOCHHSI aTOMOB;

e OOBSACHATH MPUYMHBI MHOTOOOpA3Us BEIIECTB Ha OCHOBE OOIIUX MPEACTABICHHH 00 MX
COCTaBe M CTPOCHUU;

® MPUMEHSTH NPaBUIA CHCTEMAaTHYECKOW MEXIYHApOAHOW HOMEHKIIATyphl KaK CpelICTBa
pasnnquH;I nu I/I,Z[GHTI/I(bI/IKaI_[I/II/I BCIICCTB 110 UX COCTaBy 148 CTpOGHI/IIO;

® COCTaBJIAITH MOJICKYJIIPHBIE W CTPYKTYpHBIE (OPMYJIbI OpPraHUYECKHUX BEIIECTB Kak
HOCHUTENIEeH MH(POPMAIMK O CTPOSHUU BEIIECTBA, €r0 CBOMCTBAX M NMPUHAIJICKHOCTH K
ONpeJIETICHHOMY KJIaCCY COCIMHEHUI;

® XapaKTepHU30BaTh OpPraHMYECKHE BEIIECTBA II0 COCTAaBY, CTPOCHHIO UM CBOMCTBaM,
YCTaHaBJII/IBaTB HpI/I‘-II/IHHO-CJIeI[CTBGHHBIe CBA3HU MG)K,Z[y JaHHBIMHA XapaKTepI/ICTI/IKaMI/I
BEIICCTBA;

e [PUBOAMUTH IPUMEPHl XMMHYECKUX PEAKUUHN, PACKPBIBAIOIIUX XapaKTEpHBIC CBOMCTBA
THUITNYHBIX HpGI[CTaBHTeHeﬁ KJIaCCOB opraHqucxnx BCIICCTB C I CJIbIO nux
uaeHTU(UKAIUU U 00BICHEHHs 001aCTH MPUMECHCHHS;

® [POTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XMMHUYECKUX PEAKIM Ha OCHOBE 3HAHUU O
TUIIAX XUMHYECKOM CBS3M B MOJICKYJIaX PEareHTOB U MX PEaKLIIMOHHOM CrIOCOOHOCTH;

® JWCIOJIb30BaTh 3HAHHMS O COCTaBe, CTPOCHMHM M XHWMHUYECKHX CBOMCTBAX BEIIECTB IS
0e301macHOTO MPUMEHEHUS B MPAKTHUECKOM JIEATEIbHOCTH;

® [IPUBOAMUTH MPUMEPHI MPAKTUUECKOTO UCIOIB30BaHUS MPOIYKTOB MepepaboTKu HEPTH U
IPUPOIHOTO Tra3a, BEICOKOMOJICKYISAPHBIX COCAMHEHUH (MOJIMATUIIEHA, CHHTETHYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);




¢ MPOBOAUTH OIIBITHI IO PACTIO3HABAHUIO OPTaHMYCCKUX BCHICCTB: INIMICPUHA, yKCYCHOI\/'I
KHCJIOTHI, HETIPEIEIbHBIX JKAPOB, TIIOKO3bI, Kpaxmaia, OCIKOB — B COCTaBe IHIIECBBIX
MPOJYKTOB U KOCMETHUYECKUX CPEICTB;

e BJAJETh NMPAaBUJIAMU M TPUEMaMU 0€30TacHOW pabOThl ¢ XUMHYECKUMH BEIICCTBAMH U
1abopaTOPHBIM 000PYIOBAHUEM;

¢ YCTAHAaBJIMBATb 3aBUCHUMOCTH CKOPOCTH XUMHYECKOUI pCakuuu U CMCIICHUA XUMHUYCCKOTO
paBHOBECHUSI OT PA3IMYHBIX (DAaKTOPOB C IENIBIO OMpPEIENCHHUs] ONTUMAIbHBIX YCIOBUH
NPOTEKAHUS XUMUYECKUX MPOIECCOB;

e [IPUBOAUTH IPUMEPHI TUAPOIN3A COJIEU B IIOBCEIHEBHOM KU3HU YEIIOBEKA;

¢ [IPpHUBOJUTH IMPpUMCPBI OKHCJIINTCIBbHO-BOCCTAHOBHUTCIBbHBIX peaKLII/Iﬁ B npupone,
MPOU3BOACTBCHHBIX MPOHCCCAX U KUSHCACATCIBHOCTU OPraHu3MOB;

® T[PHUBOAWTH IPHUMEPHl XHUMHUYECCKHX PEAKIMH, PACKPBIBAIONIMX OOIIHE XWMHUYECKUE
CBOWCTBA MPOCTHIX BEIIECTB — METAIJIOB U HEMETAIIIOB;

® [POBOJIUTH pacueThl Ha HAXOXKACHUE MOJEKYISIpHOW (opMynsl yriaeBojopoaa Io
NPOAYKTaM CrOpPaHHsS W TIO0 €ro OTHOCUTEIFHOW IUIOTHOCTH W MAacCOBBIM JOJISIM
9JIEMCHTOB, BXOOAIIINX B €0 COCTAaB,

e BJAJETh NMpaBWIAMH 0€30MacHOTO OOpPAIICHUS C €IKUMH, TOPIOYUMH H TOKCHYHBIMHU
BEIIECTBAMH, CPEACTBAMHU OBITOBOW XHUMHUU;

® OCYILECTBJIATH MOMCK XMMHUYECKOH HH(OpMAIMK IO HA3BaHUAM, HACHTH(PHKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BEIECTB;

® KPUTHYESCKH  OIEHHBATh W  HWHTEPIPETHPOBATH  XHMHUYECKYI0  HH(OPMAIIHIO,
COJZIEPKAIIYIOCS B COOOIICHHUSIX CPEJICTB MaccoBoi mH(popMmanuu, pecypcax MHTepHerTa,
Hay4HO-TIOMYJISIPHBIX CTaTbsIX C TOYKHU 3PEHUS €CTECTBEHHO-HAyYHON KOPPEKTHOCTH B
IENISX BBISIBIICHUS ONTHOOYHBIX CY)KACHUH 1 (popMUpOBaHHS COOCTBEHHOH MTO3UITHH;

® [IPEICTaBIATH MYTHU PELICHHS INIOOANTbHBIX MPOOJEM, CTOSIIMX Iepell 4eIOBEYECTBOM:
9KOJIOTUYCCKUX, SHECPIrCTUICCKUX, CBIPLCBBIX, U POJIb XUMUU B PCUHICHUHN 3TUX HpOGJ’IGM.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUHThCS:

®  ULIIOCMPUPOBAMb HA NPUMEPAX CMAHOGIEHUE U IBONIOYUIO OPAHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCOPUYECKUX IMANax ee pa3eumust;

®  UCnoIL308aMb MemoObl HAYYHO20 NO3HAHUA NPU 6bINOJHEHUU NPOEeKmo8 U Y4eOHOo-
UCCIe008amenbCKux — 3a0a4 N0 U3VHEHUN)  C8OUCMS,  CHOcobo8  NonyueHus U
PACNO3HABAHUSL OPLAHUYECKUX 8EUIeCE,

®  00vACHAMbL NPUPOOY U CHOCOObI 00PA306AHUS XUMUUECKOU CBA3U. KOBANEHMHOL
(nosAPHOU, HENONIAAPHOU), UOHHOU, MEMATIUYECKOU, B0OOOPOOHOL — C Yelblo ONpedeseHusl
XUMUYECKOU AKMUBHOCTU 8EUECME;

®  YCMAHABIUBAMb 2EHEMUUECKVIO C853b MENHCOY KIACCAMU OPeAHUYECKUX eeujecme OJisl
000CHOBAHUSL NPUHYUNUATILHOU B03MONCHOCMU NOJYYEHUsST OP2AHUYECKUX COeOUHEHULL
3a0aHHO20 COCMABA U CIMPOEHUSL,

®  YCMAHABIUBAMb 63AUMOCEA3U MENHCOY hakmamu u meopueti, NPUYUHOL U CLeOCmEUuem
npu ananuze npooIeMHbIX CUMyayutl U 000CHOBAHUU NPUHUMAEMbIX PEUEeHUll HA OCHOBe
XUMUYECKUX 3HAHULL.

Coaepsxkanue yueOHOro npeamera
10kaacc (344; 14. B HEnemM0)

Teopust XMMHYECKOr0 CTPOECHHS OpraHuYecKkux coenuHeHuu. IIpupona xuMuYecKHX
cBsi3el

Oprannueckue BemiectBa. [losBiaeHHE M pa3BUTHE OPraHUYECKOM XMMHUU KakK HayKH.
XHUMHYECKOE CTPOCHME KakK IMOPSAJOK COEIMHEHHMS AaTOMOB B MOJIEKYJIE COIJIACHO UX
BaJICHTHOCTH. OCHOBHBIE  TOJIOKEHUS TCOpHUU XUMHUYCCKOIr0 CTPOCHUSA OpPTraHUYCCKUX
coequneHnnit A.M. bytnepoBa. YriepoaHblil CKeJleT OpraHudeckod MoJekyibl. KpaTHocTh




XUMUYECKOU CBSI3U. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XWMHUYECKOIO CTPOEHUS MOJEKYII.
N3omepus u um3omepsl. [lonstue o ¢yHKIMOHANBHOW rpymme. [IpuHIUNBE Kiiaccudukanumn
OpraHMYecKUX coenuHeHuil. CucremaTuyeckass MEXIYHAapOoJIHas HOMEHKIIATypa W MPUHIIUIIBI
00pa3oBaHus HA3BaHUN OPraHUYECKUX COCITMHECHHM.

MecTo 1 3HaueHUE OPraHUYECKON XUMUHU B CUCTEME €CTECTBEHHBIX HAYK.

Yraesogopoabl

[IpenensHble yraeBoaopoasl (ankanel). Cmpoenue monexynvt memana. I'oMonoruueckui
pan ankaHoB. ['oMonoru. MexayHapoaHass HOMEHKJIATypa OpraHUYECKUX BeliecTB. M3omepus
YIIAEPOJAHOTO CKeJeTa. 3aKOHOMEPHOCTH W3MEHEHUS (PH3UYECKHX CBOMCTB. XHWMHUYECKUE
cBOHMcTBa (Ha TIpUMEpPe MeTaHa ¢ 9OTaHA): pEeaKIUu 3aMelleHus (TaJIOreHUPOBAHME),
JIETUPUPOBAHUS KaK CIIOCOOBI TONyUEHUsS] BAKHEUIINX COCAMHEHUN B OPraHMYECKOM CHHTE3E.
['openne MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHHMKOB TEIJla B MPOMBIIUIEHHOCTH U OBITY,
uzomepusayuu anrkanos. ILlennvie peaxyuu. Ceoboouwie paldukanvi. I anoceHonpousgoonsie
anxkanos. HaxoxxieHue B MpupoJie U MPUMEHEHHE aTKaHOB.

Kpatneie cBa3u. HenpenenbHble yriaeBonopoabl.AnkeHbl. Cmpoenue MONeKyavl dmuieHa.Sp—
Tubpuouzayus.l"omonorudeckuit psa ankeHoB. Homenkmnarypa. M3omepus yriaepogHoro ckeiera
U TOJIO)KEHUS KpaTHOW CBsI3M B MoJIeKyje. XMMHUYECKHE CBOMCTBA (Ha MpPUMEPE ITUIICHA):
peakuuu MPUCOEANHEHUS (ranoreHupoBaHUE, euopuposanue, rUapaTalus,
euopoeanocenuposanue)  Kak — cnoco0  moiaydeHHs — (PYHKIMOHAIBHBIX  IPOM3BOJHBIX
yIIeBOOPOAOB, Topenus./Ipasuno Mapkosnukosa. Bvicokomonekynsipuvie coeouHeHus.
Kauecmeennvie peaxyuu na oeounyro cea3v. llomumepusanusi 3TWIEHa KaK OCHOBHOE
HaIpaBJIEHUE €ro UCIOob30BaHus. [10IMATHIIEH KaK KPYMTHOTOHHAKHBIN MPOIYKT XMMHUYECKOTO
npou3BojCTBa. [IpuMeHeHune aTuieHa.

Ankanuensl U kayuyku. Ilonstue 00 ankagueHax Kak YIJIeBOAOPOJaX C ABYMs JIBOMHBIMU
cBs3samu. [lomumepusanus nquBuHWIa (Oytaauena-1,3) kak crocod MONy4eHHUs] CHHTETHYECKOTO
Kayuyka./zonpen  (2-memunbymaouen-1,3). HarypanbHblii W CHHTCTHYCCKHH KaydyKH.
Bynkanuzanusa kayuyka. Pesuna. [lpumeHeHue kayuyka U pe3uHbl.Conpsoicénnble 080uHble
ceasu. llonyuenue u xumuueckue ceoucmea ankaouenos. Peaxyuu npucoeounenus
(eanoecenuposanus) u noaumepu3ayul AiKaoueHos.

Ankunbl. AunetwieH (3TMH) W ero romonoru. Cmpoenue MONEKyIvbl — ayemuiend.
I'omonornueckuii psg ankuHoB. Homenknatypa. M3omepust yriaepoJHOToO CKeneTa U MOJ0KEHUS
KpaTHOW CBSI3M B MoJIeKyne. Meoicknaccosas uzomepus. SP-Iubpuouzayus. XUMHUYECKUE
CBOMCTBa (Ha TpUMEpe AalEeTUJIEHA): pEeaKkUUu MPUCOCAUHEHHS  (TaJIorTeHUPOBAHUE,
euopuposanue, TUApATALUS, 2UOPO2ANO2eHUPO8aHUe) KaK CIoco0 TOJydeHHs IMOJMMEPOB U
JIPYTUX TMOJE3HbIX MPOAYKTOB. ['OpeHue aleTuieHa Kak HMCTOYHHMK BBICOKOTEMIIEPATYPHOTO
IUTAMEHU IS CBapKU U pe3Kku MeTauioB. [IpuMeneHue areruneHa.

Ilonamue o yuxnoankauax.

Apenbl (apomaTHueckue yriaeBonopoabl). beH3zom Kkak mpeacTaBUTENh apOMaTHYECKHX
yriaeBoaopoaoB. Cmpoenue monexynvt 6enzona. XUMUYECKUE CBOWCTBA: PEAKUUU 3aMELICHHS
(rajoreHUpoBaHWE) KaK CIOCO0 TIONYYCHHsS] XWMHUYECKHX CpPEJICTB 3alllUTHl PACTEHUH,
NpUCOSANHECHUS (THAPUPOBAHME) KaK J0Ka3aTelIbCTBO HEMPENEIbHOIO XapakTepa OeH3oIa.
Peakmuss ropenwms.Tonyon. Hzomepus 3amecmumeneti.llpumenenue OeHzona. [lecmuyuowi.
I'enemuueckas cé:a3b apeHo8 ¢ OpyuMu y2neso00pooamiu.

Ilpupoonvie ucmounuxu yeneeo0opooos. Ilpupoonvui ecaz. Hegmob. I[lonymmuvie
He(pmanvle 2azvl. Kamennvui  yeonv. Ilepepabomrxa  negpmu. Ilepeconka  Hegpmu.
Pexmuguxayuonnaa konouna. benszun. Jluepoun. Kepocun. Kpexune negpmenpodykmos.
Tepmuueckuil u kamanumuyeckuii kpexunau. Iluponus.

Kucaopoacoaepxamme oprannyeckne coeiNHEHUsI.

Kucnoponconepxamme opranudeckue coequHeHus. OIHOATOMHBIE TMpeAebHbIE CIHPTHL.
Knaccudukanus, HOMEHKIIaTypa, U30MEPHUsl CIIUPTOB. METAaHON M ATAaHON KaK MPEICTaBUTENN
IpelebHBIX OJTHOATOMHBIX CIIUPTOB./lepauunbiii, 6MOpUYHbIL U MPEMUYHBIN AMOMbL Y2lepood.



Booopoonas cesa3e. XumMudeckue cBOMCTBA (Ha MpUMEPe METaHOJIa ¥ 3TAHOJA): B3aNMOJICHCTBHE
C HaTpueM Kak Croco0 YCTaHOBJEHHMS HAJIU4YUs THAPOKCOTPYNIBL, peakuus C
raJIoOTeHOBOJIOPOJIaMH  KaK CIHOCO0 TOJIy4YeHHsI DPAaCTBOPHUTENCH, JIeruapartanus Kak Crocoo
MoJlyuyeHus: HTWieHa. Peakiusi TOpeHUs: CHOUPTBl Kak TOIUIMBO.Cnupmosoe Opodwcenue.
@epmenmul. BoodopooHvie ceazu. llpuMmeHeHue MeTaHosna M 3TaHona. dusnonorunyeckoe
JeiiCTBIE METaHOJIa ¥ 3TaHOJIa HA OPTaHU3M YEJIOBEKa. AIKO20IU3M.

MHOroaTOMHBIE CIUPTHL. ITUICHIIUKONb W TJIUIEPUH KaK MPEACTABUTEIN TMPEICIbHBIX
MHOT0aTOMHBIX cUpTOB. KauecTBeHHast peakiusi Ha MHOTOAaTOMHBIE CIIUPTHI U €€ MIPUMEHEHHE
JUIsl pacliO3HaBaHUs IIMLEPUHA B COCTaBE KOCMETHYECKUX cpencTB. [IpakTuueckoe npuMeHeHne
STUJICHIJIUKOJIS U TIUIIEpUHA.

®enon. ApomaTtrueckue cnupThl.CTpoeHHe MOJEKYNbl (eHona. BzaumHoe enusHue amomos 6
Monexyne ¢henona. Xumuueckue ceolicmea: 83aumooelicmasue ¢ Hampuem, 2UOPOKCUOOM HAMPUs,
opomom. Kauecmeennas peakyus Ha eHou.

[Ipumenenue denomna.

KapOonunpsasie coenunenus. KapbonunbHas rpymnmna. Anbaeruatas rpynmna. Anbaeruisl.
Keronsl. I3omepust u HoMeHKIaTypa. [lonyuenue u xumuyeckue ceolicmea aivoecuoos. Peakyuu
OKUCTeHUsL U npucoeouHerus anvoe2udos. Merananb ((popmanbaerun) u dTaHalb (ameTaabaeTu )
KaK TpPEICTaBUTENIM MpeneibHbIX anbleruoB. KadecTBeHHbIE peakIUM Ha KapOOHWIbHYIO
rpynny (peakuusi «cepeOpsiHOro 3epkaiay, B3aumojeictBue ¢ ruapokcuaom Menu (1)) m ux
NpPUMEHEHHE JJisi OOHApYKEHUS NpPENEeNbHBIX ajlbJACTHAOB B MPOMBIIUICHHBIX CTOYHBIX BOJaX.
TokcuaHoCTh anpaeruaoB. [IpuMmenenue hopManbaeruaa U aleTalbIeTuIa.

KapGonoBsie kucnotel. Kapookcunvhas epynna (kapbokcoepynna). Mzomepus u Homenkiamypa
Kapoonogvix  kuciom. OIHOOCHOBHBIE TIpe/eibHbIE KapOOHOBbIE KHUCIOTHL [lonyuenue
OOHOOCHOBHbLIX NpeoeNbHblX KapOOHOBbIX Kuclom YKCyCHash KHCIOTa KaK THpeacTaBUTENb
IpeJeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XHMMHUYECKHE CBOWCTBa (Ha mpuMepe
YKCYCHOM KHUCIJIOTBI): PEaKIMH C METaUIaMH, OCHOBHBIMH OKCHIAaMH, OCHOBAaHUSMHU U COJISIMU
KaK TIOJTBEPKICHUE CXOJCTBA C HEOPTraHMYECKHMMH KHUCJIOTaMH. Peakiusi sTepudukanum Kak
croco0 TOJIy4eHHsS] CIOXHBIX 3¢upoB. I[IpuMeHeHHE YKCYCHOH KHUCIOTHL. MypaBbuHas
kucnota.Anierarsl. [IpeacraBneHue o BEICIINX KapOOHOBBIX KHCIIOTAX.

Cnoxnsie 3dupbl u xupbl.Homenkramypa. IlomydeHue, XUMHYECKHE CBOMCTBA CIIOKHBIX
apupoB. Peakuusa ostepudukanmuu.  Crnoxsele 3(QUPH Kak MPOIYKTHI B3aUMOJCHCTBHUSA
KapOOHOBBIX KHCIIOT CO ciupTaMHu. [I[puMeHeHue CI0kKHBIX 3(DUPOB B MUIEBON U MapHrOMEpHOM
MPOMBINUICHHOCTH. JKHUPBI KaK CIIOXKHBIE dPUPHI TIUIEPUHA U BBICIINX KapOOHOBBIX KHCIIOT.
PactutenbHble M >KMBOTHBIE >KUpPBI, UX COCTaB. Pacmo3HaBaHHe pacTUTENbHBIX >XHUPOB Ha
OCHOBaHUM HX HeNpeNeabHOro xapakrepa. [Ipumenenue xkupoB. ['MIpONU3 WM OMBUICHUE
YKUPOB KaK CII0CO0 MPOMBIIIIEHHOTO TIOJTYYEHUS COJIeH BBHICIIMX KapOOHOBBIX KUCIIOT.

MpbIT4 Kak CONMM BBICHIMX KapOOHOBBIX KHMCIOT. Moromue cBoicTBa Mbuia. Cunmemuueckue
Morowue cpedcmaa.

YrineBoasl. Knaccuduxanus yIJIEBOJOB. Monocaxapusl. Onueocaxapuowi.
Hucaxapunpl.Haxoxaenue yriaeBoJoB B mpupoje. ['7oko3a Kak aapaerugocnupt. bpoxkeHue
rmoko3bl.  Dpykrosa. Caxapo3za. [uodponuz caxaposvi. Kpaxman u 1HeIUII0JI03a Kak

OMOJOTHYECKHEe MOJUMEpPbl. XUMHUYECKHE CBOMCTBAa Kpaxmala M IEIUTI0JI03bl (THAPOIIU3,
KaueCTBEHHAsI peakius ¢ HOJ0M Ha KpaxMal M ee MPUMEHEHHE Ui OOHApY>KEHUsI Kpaxmala B
nponyktax nuTaHus). [IpuMmeHeHwme u OuoyiorMYeckas poyib yriaeBoaoB. [lonsTtue 00
UCKYCCTBEHHBIX  BOJIOKHAaX Ha TMpPUMEpPE alleTaTHOIO  BOJIOKHA.  Ayemunyenniono3a
Knaccugurayus 6onoxon.

Wnentudukanuss OpraHUYeCKUX COCTUHEHUH. [eHemuueckas c643b Mexcdy Klaccamu
opeanuyeckux coeoureHutl. TUTIBI XUMUYECKUX PEaKIUi B OpraHUYECKON XHUMHH.

A30TcoaepIKalme Oprannyeckue coelnHeHns .
AMUHOKHUCHOTH 1 Oenku. CocTaB 1 HOMEHKIaTypa.Amunwvl. Amunoepynna. Anunun. Ilonyuenue u
XumMuueckue — C80UCMEd  AHUIUHA. AMUHOKHCIOTH Kak am(OTepHble OpraHUYecKue



coenuHeHus. Mzomepus u Homenknamypa. bunonapuviii uon. Ilentunnas cBa3p. buonorndeckoe
3HAYEeHUE O-aMMHOKUCIOT. OOjacTh NpPUMEHEHUs aMHHOKUCIOT.Xumuyeckue ceolicmea
amunokuciom. Ilenmuowi. [lonunenmuodwl. [nuyun. benkn Kak NpUPOTHBIE OUOMOIUMEPHI.
CoctaB M CTpoeHHE OCIKOB. XHWMHUUYECKHE CBOHCTBAa OEIKOB: THAPOJH3, JEHATypaIlus.
OOHapyxeHne OeJIKOB MPH MMOMOIIM Ka4eCTBEHHBIX (LBETHBIX) peakiuii. [IpeBparienus 0enkos
MUY B opranu3me. buonorndeckue GyHKIUM OSIKOB.

Azomcooepocawue cemepoyurnuveckue coeounenus. Iupuoun. Iuppon. Hupumuoun. Iypun.
Azomucmoie ochosanusl.

Hyxneunogvie kucnomor. Hykneomuowi. Komnaemenmaphule azomucmole 0CHOBAHUSL.

Xumus u 300pogve yenosexka. Papmaxonocuieckas Xumus.

Xumusa nonumepos

Ionumepwvl. Cmenenv noaumepusayuu. Monomep. Cmpykmypnoe 36eno. Tepmonracmuunvle
noauMepbl. Cmepeope2ynsapHvie noaumepol. THonusmunen. Tonunponunen.
THonumempagmopsmunen. Tepmopeaxmusnvie noaumepsi. Denonoghopmanboeuonsie cCMObl.
IInacmmaccol. ©@enonnacmel. Amunonnacmol. Ilenonnacmoi. Ilpupoonwviii kayuyx. Pesuna.
D6onum. Cunmemuuyeckue xayuyku. Cunmemuueckue 6onokna. Kanpon. Jlascan.

JdemoHcTpanmu.

e OOpa3ipl OpraHWYECKHX BEIIECTB M MaTepualoB. Mojenu MOJIEKYJl OpPraHHYeCKUX
BELIECTB

e OTHOIICHHE aJTKAaHOB K KHUCJIOTaM, IeJIouaM, pacTBOPY MepMaHraHaTa Kaius U OpoMHOM
BOJIE.

e Mogenu Mojekyl TromMojoroB U wu3zomepoB. [lomydenuwe anerwieHa KapOUTHBIM
criocobom. B3anMozeiicTBre aneTmieHa ¢ pacTBOPOM MEpMaHraHaTa Kaius U OpOMHOMU
Bofou. l'openue aunermsneHa. PasnoxkeHue Kaydyka IIpU HarpeBaHUU U HCIIBITAHUE
IPOJYKTOB  pa3lIOKEHHA. 3HAKOMCTBO C oOpa3lamMu KaydykoB. beH3zom Kak
pactBopuTenb. ['openue Oenzona. OTHomeHue OeH307la K OPOMHOW BOJE M PAacTBOPY
nepMmanranara kanus. OKuciaeHue Toiyona

e PacTBopeHHE B alleTOHE PA3IUYHBIX OpPraHWYecKuX BemiecTB. OOpa3ipl MOWIIUX U
YUCTALIUX CPEICTB.

e OOpa31sl mIacTMace,

JlaGopaTopHbIe ONbITHI.

H3roroBnenue Moaenei MOJIEKYJ YIJIEBOLOPOAOB

O3HakomiIeHHE C 00pa3liaMu MPOAYKTOB HepTenepepadoTKu

Oxkucnenue 3tanona okcuaom meau(Il).

PacTBopeHue rnunepuHa B BoJie U peakuus ero ¢ ruapokcugom meau (I1).

XuMu4eckue cBorcTBa (eHola

Oxkwucienne MeTaHas (3TaHass) OKCHIOM cepedpa.

Oxkucnenne metanains (3taHanst) rugpokcugom meau(Il)

PacTBOpUMOCTh JKHPOB, J0Ka3aTeNbCTBO HX HEMPEAETBHOTO XapakTepa, OMBUICHUE

KUPOB.

9. CpaBHeHHE CBOICTB MblIa U CHHTETHUECKUX MOIOIIUX CPEICTB

10. CgoiicTBa TIFOKO3BI KaK allbJETUIOCTIUPTA.

11. BzaumopeiicTBre caxapo3bl C THAPOKCUAOM KaJIbITHSI.

12. TlpuroToBieHHEe KpaxMaJbHOTO KJIeWcTepa U B3auMOJICHCTBHE C HOJIOM.

13. T'maponu3 kpaxmana. O3HaKOMJIGHHE C OOpa3laMyd TPUPOIHBIX W HCKYCCTBEHHBIX
BOJIOKOH.

14. 1IBeTHbIC peakiuu Ha OCIKU

NGO~ WNE

IIpakT4yeckue padoThl
1.« Ilony4yeHue FTHIIEHA U U3YUEHUE ETO CBOWCTBY.



2. «ITonmy4yeHne yKCyCHOU KUCJIOTHI U U3yYEHUE €€ CBONCTBY.
3. «Pemienue 3KCIepUMEHTATBHBIX 33/1a4 HAa PACIIO3HABAHNE OPTaHUYECKHUX BEIIECTBY.

4. «Pacno3zHaBaHue IUIaCTMACC U BOJIOKOH).

11 kaace (344; 14. B HEAEINIO)

Teopernyeckue 0CHOBbI XUMHHU

Ctpoenne BemiectBa. CoBpeMEHHasi MOJENIb CTPOEHUS aroMa. OJEKTPOHHAas
KoHurypauus aroma. OcHosHoe u 6030yacOeHHble cocmoanus amomos. Kiaccuduxanms
XUMHYCCKHX 3JEMEHTOB (s-, P-, d-amemenTsl). OCOOEHHOCTH CTPOCHHS HSHEPreTHYECKUX
ypoBHeld aToMoB d-anemenToB. Ilepuommyeckas cucremMa XuMHUYecKHX diemeHToB J[.I.
MenneneeBa. @uszndeckuii cmbica Ilepuoamdeckoro 3akona J[.M. MenneneeBa. IlpuunHbl 1
3aKOHOMEPHOCTH M3MEHEHUSl CBOMCTB 3JIEMEHTOB U MX COEIMHEHUH 110 NEPUOAAM M TPYIIIaM.
DJIEKTPOHHAS MPUPOJA XUMUUECKOHN CBSI3HU. DJIEKTPOOTPUIIATEIbHOCTh. BUIBI XUMHUECKOH CBSI3HU
(koBasleHTHAsi, WMOHHAs, MeETAJIMYecKas, BOJOpPOJHAs) W MEXaHM3Mbl ee oOpa3oBaHUS.
Kpucmannuueckue u amopguoie eewecmea. Tunvi Kpucmaniiuueckux peuwemox (amomuas,
MONEKYIAPHAA, UOHHASA, MeMAanlIuieckads). 3asucumocms Qu3uyecKux ceolcms eeuwecmed om
muna Kpucmaniuyeckou peuemxu. IIpyauHbl MHOr0OOpa3us BEIIECTB.

XuMuyeckue peakiuu. ['omoreHHsle U rereporeHHble peakiini. CKOpocTh peakiuy, ee
3aBHCUMOCTH OT Pa3JIMYHBIX (PAKTOPOB: MPUPOII PEATUPYIOLINX BELIECTB, KOHIIEHTPALUH
pearupyromux BemecTB, TEMIIEpaTyphbl, IIIOIIAIA PEAKIIMOHHON TOBEPXHOCTH, HATMYHUS
Karanu3aTopa. Poib kaTann3atopoB B MPUPO/IE U MPOMBILIUIEHHOM Mpon3BoaAcTBEe. OOpaTUMOCTh
peakiuii. XMMU4YecKoe paBHOBECHE M €r0 CMELICHHE N0 IeHCTBUEM Pa3IUUHBIX (PaKTOPOB
(KOHILIEHTpAalMsI peareHTOB WK IPOAYKTOB PEaKIMH, JaBlIeHNUEe, TeMIepaTypa) JUisl CO3JaHus
ONTUMAJIBHBIX YCIOBUH ITPOTEKAHNUS XUMHUECKHUX IPOLIECCOB. /Jucnepchuvie cucmemvl. Ilonsamue
o Konnouoax (301u, eenu). Mcmunnvie pacmeopsi. Peakiuu B pacTBOpax 3JIeKTPOIUTOB.pH
pacTBOpa Kak [0Ka3aTeab KUCIOTHOCTU cpelpl. ['naponus coneil. 3HaueHne ruapoimnsa B
Ouoaoruuecknx oOMeHHBIX mporeccax.OKUCINTETbHO-BOCCTAHOBUTEIbHBIC PEAKIINH B
IPUPOJIE, IPOU3BOACTBEHHBIX MTPOLIECCAX U KU3HEAEATEIbHOCTH OPraHU3MOB.
Heopranuveckasi xumust

Mertamibl. CriocoOb! nmonyueHust MetTaiioB. Jlerkue u Tsokénble MeTaiuibl. JlerkoriaBkue u
TYTOIUIABKUE METaJIbl. MeTtamnueckue 35eMeHThl A-u b-rpynn. Menp. [unk. Turan. Xpowm.
XKenezo. Hukens. [Tnatuna. Crinassl. Jlerupyromue no6asku. Yepueie metasuisl. LIBeTHbIe
Metaiibl. YyryH. Ctans. JlerupoBanubie ctanu. OKCHIIBI M TUAPOKCUIBI MeTaIoB. HeMerauibl.
[Ipocteie BemecTBa — HeMeTambl. Yriepoa. Kpemunii. Azot. @ocdop. Kucnopoa. Cepa.
®rop. Xnop. Kucnorasie okcuanl. Kucnoponacoaepxanme kuciaotrsl. CepHasi Kuciaora. A30THast
KHcaoTa. BonopoaHsle coeqMHEHNS] HEMETAJIOB.

OKHMCIUTENTBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB IVIABHBIX U
NOOOYHBIX MOATPYNI (MEb, JKEJIe30) U HEMETAJUIOB: BOAOPOJA, KUCIOPOAA, TaJIOTEHOB, CEPHI,
aszora, ¢ocdopa, yriepoaa, kpemHusi. Kopposust MeTamioB: BUABI KOPPO3UHU, CIIOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3UU. DIeKMpoau3 pacmeopos u pacniasos. llpumenenue snekmponusa 6
NPOMbBLULTIEHHOCTU.

Xumus 4 KU3Hb

Hayunple MeToapl mo3HaHusi B xuMuu. Vctounnku xumudeckord mHpopmarmu. [Touck
uH(pOpMaIlMK 10 Ha3BaHUAM, UACHTU(UKATOpaM, CTPYKTYpHBIM (dopMynaM. MopaenupoBaHue
XUMUYECKHUX TPOLECCOB U SIBICHUH, XUMUYECKUU AHAAU3 U CUHmMe3 KaK METOJbl HAy4YHOTO
MO3HAHMUSL.

Xumus u 310poBbe. JlekapcTBa, GepMEHThI, BATAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[IpoGnemsl, CBsi3aHHBIE C MPUMEHEHUEM JICKAPCTBEHHBIX MpermapaToB. BpenHbie MPUBBIUKH U
dakTopel, pa3pymariue 310poBbe (KypeHHE, YHOTpeOJIeHUE alKoroJisi, HapKOMaHUsA).
PanmonansHoe nutanue. [uwesvie 0odasku. OcHo8bl NUUEBOL XUMULL.



XvMus B MOBCEAHEBHON *U3HU. Moromue u guctsanme cpeacrsa. Cpedcmaa 6opbdvl ¢
ObLIMOBLIMU  HACEKOMbIMU:  peneileHmol, uHcekmuyuosl. CpeAacTBa JTUYHOW TUTHEHBI U
kocMmeTHKH. [IpaBuna Ge3omacHOi pabOThI ¢ €KUMHU, TOPIOYMMHU U TOKCHYHBIMH BEIIECTBAMU,
CpeacTBaMu OBITOBON XUMUHU.

XuMHS U CelbCKOe X03s1iicTBO. MuHepasbHble U opraHuueckue ynoopenus. Cpencrtsa
3alIUThl PACTCHUU.

Xumuss U dHepreruka. I[IpupoaHble HMCTOYHHMKH YyriIeBOXOpoAOB. lIpuponHeii wu
MONYTHBIA HEPTAHON Ta3bl, UX COCTaB MU Hcmoib3oBaHue. CocrtaB HeTH W ee mepepadoTka.
Hedrenponykrel. OkranoBoe umciao OeH3uHa. OxpaHa OKpyKarolled cpelasl  IpH
He(dremepepabOTKE W TPAHCIOPTHUPOBKE HEPTEHPOAYKTOB. AJBTEPHATUBHBIE HCTOYHUKH
DHEPIHH.

Xumusi B crpomrtenberBe. llemenT. beron.llombop onTUMandbHBIX CTPOHUTEIBHBIX
MaTepHalioB B MPAKTUYECKOMN AESITEIbHOCTH YEIOBEKA.

XUMUS ¥ 3KOJOTHs. XUMHYECKOE 3arpsi3HEHUE OKPY>KAIOIIEeH CPebl U €ro MOCIEICTBUA.
Oxpana runpocdepsl, T04BbI, aTMochepsl, (pIopbl U GayHbI OT XUMUYECKOTO 3arpsi3HEHHUS.

JdemoHcTpanmu.

e Mojenu HMOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX W METAJUIMUYECKUX KPUCTALTUYECKUX

PEMIETOK.

Mopnenu MOJIeKyT H30MEPOB U TOMOJIOTOB

Paznuunble TUTIBI XUMUUYECKUX PEAKIIMM, BUIEOOMBITHI IO OPraHUYECKOW XUMUHU.

OO0pa31pl METaIOB U UX COCTMHEHUH, CIIIIaBOB.

B3aumopeiicTBue METaIIOB ¢ KUCIOPOAOM, KHUCIIOTaMH, BOJOM.

JlokazarenbcTBO aM()OTEPHOCTH ATIOMHHHUS U €T0 THAPOKCHA.

BzaumopeiictBue Meaum W Kene3a ¢ KUCIOPOAOM; B3aUMOIEHCTBUE MENU M Kele3a C

KHCJIOTaMU (CepHasi, COsTHAas).

[Tomyuenue runpokcuoB meau (1) u xpoma (L), oxcuga meau.

B3aumopaeincTBue OKCHIOB U THIPOKCUAOB METAJUIOB C KHUCIIOTAMH.

JlokazarenbcTBo aMmpoTepHOCTH coequHennid xpoma(LLl)

OO0pa3ibl HEeMETaJLIOB.

Mojenu KpUCTaIIMYECKUX PeETOK aiMasa u rpaduTa.

[lonyyenne amMMmMmaka M XJIOpPOBOAOPOJA, PAacTBOPEHHUE HX B BOJE, J0OKAa3aTEIbCTBO

KHCJIOTHO-OCHOBHBIX CBOWCTB 3THX BEILECTB.

e (Cxuranue yrias M cepbl B KUCIOPOJE, ONPENEICHUE XUMUYECKUX CBOMCTB IPOIYKTOB
cropaHusa. Bsammopnencrtsue ¢ MeIbH0 KOHLEHTPUPOBAHHOM CEPHOM  KHUCIIOTHI,
KOHIICHTPUPOBAHHOW M pa30aBIeHHON a30THOM KHUCJIOTHI.

e OO0pa3sisl CpeACTB OBITOBON XUMHH, HHCTPYKLIUH 110 UX PUMEHEHHUIO.

JlaGopaTopHbie ONbITHI.
1. Uzydenwe BIUSHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUECKUX PEAKIIHA
Omnpenenenne peakuu cpeibl YHUBEPCAIbHBIM HHIUKATOPOM.
3. T'maponus conei.

o

IIpakT4yeckune padoTnl
1. TlpuroToBiieHHE PACTBOPOB C 3aJaHHOW MOJISIPHOM KOHIICHTPAITUEH.
Pemenue skcnepuMeHTaNIBHBIX 3aa4 110 TeMe «MeTabi»
3. Pemienune sxcnepuMeHTaNbHBIX  3a4a4 1o Teme «HemeTanabny

N



TeMaTHueCcKOe IJIAHMPOBAHHE C ONpeJeJeHHEM OCHOBHbBIX

BHIOB VUCOHOMH TeATEJILHOCTH

TeMmbl, BXOAALIHUE B
AAHHBINA pa3aena

OcHOBHOe coep:kaHue
0 TeMaM

XapakTepucTHKA OCHOBHBIX BU0B
AesiTeJIbHOCTH YYEHUKA (Ha YPOBHE
Y4eOHBIX J1eiiCTBMIA)

10 kaacc

Teopust XUMHYECKOI0 CTPOEHHSI OPraHuYecKuX coequHeHuii. [Ipupoaa xumuueckux cpsseii. (4 u)

Opranuueckue BEILIECTBA.
[losiBnenne w  pasBuUTHE
OpPraHMYeCcKOM XHMHUHU Kak

HayKH. XUMHYECKOE
CTPOCHHE  Kak  MOpPSIOK
COCIMHEHUS aTOMOB B
MOJIEKYJIE ~ COIJIaCHO  HUX
BaJICHTHOCTH. OcHOBHBIE
MIOJIOKEHUS TEOPUH
XUMHUYECKOTO CTPOCHUS
OpPraHMYEeCKUX  COEAMHEHUM
A.M. byrneposa.YriepoaHsl

W CKEJIeT  OpraHu4ecKou
MOJIEKYJIBI. KpaTtHocTh
XUMHYECKON CBSI3U.
3aBUCUMOCTH CBOMCTB
BEIIECTB OT XHMMHYECKOTO
CTPOCHUS MOJIEKYIL.
N3omepuss ©U  HU30MEPHI.

[Tonsatue o QpyHKIIMOHAIBHON
rpymre. [TpuHIUTIBI
KIIacCU(UKALIUN
OpPraHMYEeCKHX COCAUHEHHIA.
Cucremarnueckas
MEXIyHApOaHAas
HOMEHKJIaTypa U TPUHLHUIBI
o0OpazoBaHus Ha3BaHUU
OPraHUYeCKHX COEAUHEHHM.
Mecto " 3HAYEHHE
OpPraHMYeCKOM  XHMHHU B
CHUCTEME €CTECTBEHHBIX HayK.

1.IIpeameT opraHU4ECKON XMMHH.
Teopus XUMHYECKOrO CTPOCHUS
OpraHUYECKUX BEIECTB.
2.OCHOBHBIE MTOJIOKEHUSI TEOPUN
XUMHUYECKOTO CTPOCHHUS
OPraHUYeCKUX COCIUHEHUHN
A.M. Bbytneposa.

3. CocrostHUE 3JIEKTPOHOB B
aToMe. DIIEKTPOHHAs MPUPOJa
XMMHYECKUX CBS3EH B
OpPraHUYECKUX COCTUHEHHUSIX.

4. Knaccudukanus coeTnHEeHUN
OpraHUYECKHX.

JemoncTpanuu. O6pasisi
OpraHUYECKHX BEUIECTB U
MarepuanoB. Mozeiu MoJIeKy
OpraHUYECKHX BELIECTB

OOBSCHSTD, TOUEMY OPraHUYECKYIO
XUMUIO BBIJICTIWIIN B OTJICBHBIN pa3ien
xumun.IlepeuncnsiTe OCHOBHBIE
MPEMOCHUTKY BO3HUKHOBEHUS TEOPUH
XUMHUYECKOTo cTpoeHus.Paznmuuare Tpu
OCHOBHBIX THIIA YTJIEPOAHOTO CKEJeTa:
pa3BETBIEHHBIN, HEPA3BETBICHHBIN 1
nUKIn4Ieckuii. OnpenensTh HaTn4Iue
aTOMOB yTJIepo/ia, BOJIOPOJA U XJIOpa B
OpraHMYECKUX BeriecTBax.Paznnaars
MOHSTHSL «dJIEKTPOHHAs 000JI0UKa» U
«@NEKTpOHHAas opOuTaney. M3o0paxarsb
3JEKTPOHHBIE KOHPUTYpALIUU
ATOMOBJYJIEMEHTOB 1-TO U 2-T0
MEPUOOB C IOMOIIbIO 3JIEKTPOHHBIX U
rpadu4ecKux 3JIEKTPOHHBIX
bopmyn.OOBSICHATE MEXaHU3M
o0pa3oBaHUs U OCOOEHHOCTH G- U T-
cBszeil. OnpenensaTh NPUHALICKHOCTh
OpPTaHMYECKOTO BEIIECTBA K TOMY WIIH
MHOMY KJIaccy MO CTPYKTYpHOI

bopmyne

2. Yraesoaopoasi (10 4)

2.1. IIpenenbHbIe YTAEBOAOPOIbI — AIKaHBI (2 )

[IpenensHBIC YTIIEBOIOPOIBI
(amkanbl). Bo30yxxaéanoe
COCTOSIHWE aTOMa yIriiepo/a.
Tubpuansanust aTOMHBIX
opOutaneit. ['omosoru.

5. DJeKTpOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
AJIKaHOB. [ 'OMOJIOTH B U30MEPHI
AJIKAHOB.

6. MeTan — npocTenmii

OOBSICHATH MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJT AJIKAHOB Ha OCHOBE
IpPE/ICTABICHUN O THOpHIU3AINN
opOuTanei aroma

yriepona. Mi3roraBimBaTh MOJICIIH




I'omosiornyeckast pa3HOCTb.
Tl'omonorunueckuii psa.
MexaynapoaHas
HOMEHKJIaTypa OpraHUuYeCKUX
BemiecTB. M3omepus
YTJIEPOTHOTO
ckenera.Peaknuu 3amenienus
(raoreHMpOBaHKE),
JEruIpUpOBaHUS,
M30MEpHU3aIiu AJIKAaHOB.
IlenmHbIe peakuum.
CBoboaHbIe pauKaibl.
["anoreHonpou3BogHbBIE

MPEACTABUTENH AIKAHOB.
JdemoncTpanuu. OTHOIICHHE
aJKaHOB K KHACJIOTaM, IIea049aM
pacTBOpy NepMaHraHaTa Kajaus u
OpOMHO¥ BoJIE.

JlabopaTopHBIii ONBIT.
N3roroBnenue Moaeneit MoiIeKysa
YTJIEBOJIOPOJOB

aJIKaHOB

MOJIEKYJI aJIKaHOB,
PYKOBOACTBYSICBTEOPUEH XUMHUUYECKOTO
CTPOEHUS OPTaHUYECKUX
BenlecTB.OTaM4aTh FTOMOJIOTH OT
n3omepoB.Ha3pIBaTh ajkaHbl 110
MEXIYHAPOJAHOU HOMEHKIIATYPE.
CocTaBnATh ypaBHEHHs] XUMHUYECKUX
peaKIui,XapaKTePU3yIOIINX
XUMHUYECKHE CBOMCTBA METAHA U
€roromoJioros. Pemars pacu€rHsie
3aJjauu Ha BBIBOJ (POPMYJIBI
OpPraHUYECKOI0 BEIECTBA

2.2. HenpenenbHbIE YyTIe€BOIOD

0J1b1 (QJIKEHBI, aJTKaTUCHBI U AJIKMHBI)

(4 1)

Kparnsie cBs3mu.
HenpenensHueie
YTJIEBOAOPOABI. AJIKEHBI. SP -
I'uGpuauszanms. Iten
(aTHNIEH).
H3oMepusanonoxenus
IBOMHOU
cesasu.IlpocrpancrBenHas
nu3oMepusi(cTepeo-
nzomepus).Peakiun
IIPUCOETUHEHMS
(ruzpupoBaHue,
rajoreHupoBaHue,
TUAPATALINS ),0KUCIICHUS U
MOJIMMEPU3ALIUN AJTKEHOB.
BrIicOKkOMONEKYIISIpHBIE
coennHeHus. KauecTBeHHbIE
peaKUuH Ha IBOMHYIO
CBSI3b.AJIKaIUEHBI (AMEHOBBIE
YTI€BOAOPOAbl). JAUBUHUII
(6yraamuen-1,3). U3omnpen (2-
MeTunoyraauen-1,3).
ConpsikEHHBIE TBOWHBIE
cBs3U. Peakuun
IIPUCOETUHEHMS
(ralmoreHupoBaHMs) U
MOJIMMEPU3ALUN
aJIKaJMEHOB. ALIETUIICH
(aTuH). MexkaccoBas
nu3omepus. Sp-
['uOpuan3anusdIEKTPOHHBIX
opoOuTaneit. Peakm
MIPUCOETUHEHM S, OKHCIICHHS

7. HenpenenbHbIE YTIE€BOIOPOIbI.
AJIKEHBI: CTPOEHHE MOJIEKYII,
TOMOJIOTHSI U U30MEPHSI.

8. Ilpaxmuueckas paboma 1
«[TomydeHne STUIEHA U OTIBITHI C
HUM.

9. AnKanueHsl.

10. AnieTuiieH ¥ €ro rOMOJIOTH.
demoncrpanuu. Moaenu
MOJIEKYJI TOMOJIOTOB U M30MEPOB.
[Tonydenue aneruniieHa
KapOUHBIM CIIOCOOOM.
BsauMoaelicTBUE arneTHiIeHa C
pacTBOpPOM MEepMaHTaHATa KaJIHS
u 6poMHO# Bojoi. ['openue
arnierriieHa. Paznoxenue kayayka
MIPU HATPEBAHUH M MCIIBITAHUE
MIPOJIYKTOB PA3JIOKCHHSL.
3HaAKOMCTBO ¢ oOpa3iamMu
Kay4qyKOB

1 MOJIMMCpHU3alUN AJIKHHOB

OOBSCHATH MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJIbI ITHIICHA HA
OCHOBE MPEJICTABICHUN O
rUOpUAN3AIMN ATOMHBIX OpOUTanei
yraepoaa. M300paxaTbCTpyKTypHBIE(O
PMYJIBIAJIKEHOBUHMX U30MEPOB,
Ha3bIBaTh AJIKEHBI IO MEXYHAPOIHOU
HOMEHKJIAType, COCTABIATH (POPMYIIBI
aJIKCHOB 110 X Ha3BaHUSM.
CocTaBiaTh ypaBHEHUS XUMUYECKHUX
pEaKIHii, XapaKTEPU3YIOITUX
XUMHUYECKHE CBONCTBA aJIKCHOB.
[Tonyuyars 3THneH. Jloka3biBaTh
HEMpeAeNIbHbIA XapaKTep 3TUJICHA C
MTOMOUIBI0 KaU€CTBEHHOW PEaKIMU HA
KpaTtHble CBsi3U. COCTaBIATh YpaBHEHUS
XUMHYECKUX PEaAKIUH,
XapaKTEepPU3YIOLIUX HEMpPeIeabHbII
xapakrep ankaaueHoB. OOBACHITH SP-
THOPUAM3AIIIO U IIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJIbI alleTHIICHA,
Ha3bIBaTh TOMOJIOTH aIleTUIICHA I10
MEKIYHapOAHON HOMEHKIIAType,
COCTaBJISITh YPABHEHUS PEAKIUH,
XapaKTEPU3YIOIINX XUMUYECKUE
CBOMCTBA aIreTUJIcHa

2.3. Apensl (apoMaTHUECKHUE YIIIEBOIOPOIbI) (2 1)




ApeHbl (apoMaTHYECKHe
yriaeBonopoasl). bensou.
benzonbHoe konbI10. Tomyor.
Hsomepus

3aMecTuTenei. Peakinn
3aMEeIIeHUS
(rajoreHupoBaHUE,
HUTPOBAHUE), OKUCIICHUS U
MPUCOEANHEHUS] apPEHOB.
Ilectuunnel. ['eneTnueckas
CBSI3b APEHOB C JPYTHUMHU
YTJI€BOJOPOAAMU

11. BeH30J1 ¥ €ro TOMOJIOTH.
CaoiicTBa O€H3071a U €ro
TOMOJIOTOB.

12. Tonyon. Hzomepus
3amecmumeneil.
JdemoncTpaumnu. beHs3on kak

pactBopuTtelnb. ['opeHne 6eH30a.

OtHomenue 6eH3051a K OpOMHOI
BOJIE M pacTBOPY I€pMaHIraHara
kanust. OKUCIeHUE Toayosa

OOBSACHATH SIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI O€H30J1a.

N3ob6paxkaTh CTpyKTypHYIO hopmMyTy
OeH301a IByMs CIIoco0amu.
OOBACHATH, KaK CBOICTBa O€H301a
00YCIIOBIICHBI CTPOCHUEM €TO
MOJICKYITBI.

CocTaBisiTb ypaBHEHUS PEAKIU,
XapaKTePU3YIOMINX XUMHUECKUE
CBOIicTBa O€H30J1a U €ro TOMOJIOTOB

2.4. ITpupoHbIe HICTOYHUKH U TTepepadboTKa yIriIeBOI0POIOB (2 1)

[Tpupoansrii ra3. Heds.
[TonyTHbIe HE(TSAHBIE Ta3bI.
KameHHbIi yTroJib.
[leperonka HedH.
PexTudukanumonnas
KOJIOHHA. beH3uH. JIurpouH.
Kepocun. Kpekunr
HedTenpoaykToB. [Tuponus

13. IlpupoaHbIe NCTOYHUKHN
yraeBoaoponaoB. [lepepaboTka
Hedrw.

14. KonrpoabHas padora 1 no
TeMaM «Teopus XUMHUIECKOTo
CTPOCHHS OPTaHUYECKUX
COCAMHEHUI», «YTIEBOIOPOIBI».
JlabopaTopHBIii ONBIT.
O3zHakomIIeHHE ¢ 00pa3aMu
IPOAYKTOB HedTenepepaboTKH

XapakTepu30BaTh COCTAaB MPHUPOTHOTO
ra3a ¥ MOIMyTHBIX He(DTSIHBIX Ta30B.
XapakTepru30oBaTh CIIOCOOBI
nepepabotku HedTH. OOBACHATH
oTanuue OEH3UHA MPSIMO TePETOHKH
OTKPEKUHT-OCH3UHA.

3. Kucsiopoacoaep:xamue opranudeckue coennaenus (11 a)

3.1. Cnuprtst u enosl (3 4)

Kucnopoaconepxkaiue
OpraHMYECKHUE COCTUHEHUSI.
OnHoaTOMHBIE TTPEIENbHBIE
cnupThl. DyHKIIMOHATIBHAS
rpyIa crupToB. MeTaHou
(METHJIOBBIN CIUPT). DTAHOI
(9TUJIOBBIN CITHPT).
[lepBUYHBIN, BTOPUYHBIN 1

TPETUYHBIA aTOMBI YIIIE€pOJa.

Bonoponnas cBs3b.
CrniuproBoe OpoxeHue.
®epMmenTsl. Bonopoansie
CBSI3H.
Anxoronn3M.MHOTOaTOMHEIC
CIUPTHL. DTUIICHTITUKOb.
I'munepun. KaudectBeHnHas
peakiis Ha MHOTOaTOMHbIE
cupThl. DEHOJIBI.
ApoMaTn4ecKue CIupThl.
KauecTBeHHas peakiusa Ha
denon

15. OnHoaTOMHBIE NIpEAEIBHBIE
CIUPTHI.

ITonyyenue, xXuMu4ecKue
CBOICTBA U NMPUMEHEHUE
OJIHOATOMHBIX MPEACIIbHBIX
CIUPTOB.

16. MHOrOaTOMHBIE CIIMPTHI.
17. ®enHosbl U apoMaTUYECKUE
CIUPTBHIL.

JlaGopaTopHble ONBITHI.
OxkuclieHne 3TaHoja OKCHIOM
menu(IT). PactBopenue
[JIMIIEPUHA B BOJIC U PEAKIIUS €T0
¢ runpoxcuom meau(IT).
XumMuueckue cBoiicTBa (heHoa

N3obpaxaTs ob1ryto hopmyy
OJTHOATOMHBIX MpEAEIbHbBIX
cnupToB.OOBACHATH 00pa3oBaHue
BOJIOPOJIHOM CBSI3U U €€ BIMSHUE HA
duznuecKkue cBOCTBa
cupToB.COCTABIATh CTPYKTYPHBIE
(OpMyIIBI CIUPTOB U UX U30MEPOB,
Ha3bIBATh CIHUPTHI 10 MEKAYHAPOITHON
HOMeHKJaType.O0BICHITD
3aBUCUMOCTb CBOICTB CIIUPTOB OT
HaM4us (YHKIMOHATBHON TPYIIIBI(-
OH).CocraBnsTb ypaBHEHUS PEaKIIHM,
XapaKTepU3YIOINXCBONCTBA CIUPTOB U
UX IpUMEeHEeHHe. XapaKTepu30BaTh
¢u3noIOrHUecKoe ACUCTBUE METaHOIIA
n3TaHoJ1a.COCTaBIATh ypaBHEHUS
peakLui, XapakTepU3yIIHUX CBONCTBA
MHOI'OQTOMHBIX CIIUPTOB, U POBOAUTH
Ka4eCTBEHHYIO PEAKIIMIO Ha
MHOI'0aTOMHBIE CIUPTHI. OOBSCHATH
3aBUCHUMOCTh CBOMCTB (peHOIa OT
CTPOEHUS €r0 MOJIEKYJIbl, B3AUMHOE
BJIIMSIHUE aTOMOB B MOJICKYJIe Ha




npumepe genona. CocTaBisiTh
YpaBHEHUs peaKltii,
XapaKTepU3YIOIINX XUMHUECKUE
CBOMiCTBa (heHoa

3.2. Anpnerupl, KETOHBI M KapOOHOBBIE KUCIIOTHI (3 )

KapOoHunbHbIE COeTMHEHUS.

KapOonunpHas rpymmna.
AnbaeruiHas rpyira.
Anpaerunsl. KeToHBI.
Peakuu oxucieHus u

MMPUCOCAUHCHUS AJIbJACTHUIOB.

KauecTBeHHBIE peaknu Ha
anpaeruabl. KapooHoBEIE
KkucyoTel. KapOokcumpHas
rpymnma (kapOookcorpymrna).
OnHOOCHOBHBIE MpeeNbHbIE
KapOOHOBBIE

KUCIOThL. MypaBbrHas
KHCJIOTA. YKCYCHasi KUCIIOTA.
ArneTaTbl

18. KapOoHuIbHBIE COSAMHEHUS
— aJIbACTUIbLI U KCTOHEL.
CaoiicTBa 1 MPUMEHEHHUE
aJbJICTHIOB.

19. Kap6oHOBBIEC KHCIIOTHI.
XHUMHUYECKHE CBOMCTBA U
MIPUMEHEHHUE OJHOOCHOBHBIX

MpeeNbHBIX KApOOHOBBIX KUCIOT.

20. Ilpakxmuueckas paboma 2
«IlomyueHue u cBoMCTBA
KapOOHOBBIX KHCIIOT.
JdemoncTpanuu. PactBopenue B
alleTOHE Pa3InYHbIX
OpPraHMYECKUX BEIIECTB.
JlabGopaTopHble ONBITHI.
Oxkucienre MeTaHais (ITaHas)
okcugom cepedpa(l). Oxucnenue
MeTaHajs (3TaHalis)
ruapokcuaoM meau (I1)

CoctaBnsaTh (popMyIibl HU30MEPOB U
TOMOJIOTOB aJIbJIETH/I0B U Ha3bIBaTh UX
10 MEXAYHapOAHON HOMEHKIIAType.
OOBACHATH 3aBHCUMOCTb CBOWCTB
aJbJIETUIOB OT CTPOEHUS UX
¢yHkunonanbHOM rpynmsl. [IpoBoauTh
Ka4eCTBCHHBIC PEAKIIMH HA aJIbJCTU/BI.
CocTaBisTh ypaBHEHHUS peaKLui,
XapaKTEPU3YIOIINX CBONCTBA
anpaeruaoB.CocTaBisaTh HOpMyIIbI
U30MEPOB U TOMOJIOTOB KapOOHOBBIX
KHCJIOT U Ha3bIBaTh UX IO
MEXIyHapOJAHON HOMEHKIIAType.
OOBACHATH 3aBHCUMOCTb CBOWCTB
KapOOHOBBIX KUCIIOT OT HAJINYHS
¢ynkunonansHo# rpynmsl (-COOH).
CocTaBisiTb ypaBHEHUS PEAKIU,
XapaKTEepU3yIOLUX CBOWCTBA
KapOOHOBBIX kucnot.Ilonyqars
YKCYCHYIO KHCIIOTY U JIOKa3bIBaTh, UYTO
9TO BEIIECTBO OTHOCUTCS K KJIACCY
KkucaoT. OTinyaTh MypaBbUHYIO
KHCJIOTY OT YKCYCHOM € ITOMOULIBIO
XUMUYECKUX PEAKIIUM.

3.3. Cnoxnbie 3¢upsl. XKupsr (2 1)

Crnoxusle 3¢upsl. Peakuus
srepudukanuu. [{erounoit
THJIPOJIN3 CI0XKHOTO 3¢upa
(ombu1eHUE). JKHpPHIL.
CuHTeTH4ECKHE MOIOLIHE
CpeJICTBa.

21. CroxxHbie YQHPHI.

22. Kupsl. Moronue cpeacrna.
JemoncTpanuu. O6pasisi
MOIOIIMX M YUCTSIIUX CPEACTB.
JlabGopaTopHbIe ONBITHI.
PacTBOpuMOCTb KHPOB,
JTI0Ka3aTelIbCTBO UX
HETpeAeIbHOTO XapaKkTepa,
oMbUIeHHE KUPOB. CpaBHEHHE
CBOMCTB MbUIA U CUHTETUYECKHUX
MOIOIIMX CPEJCTB

CocTaBIsiTh YpaBHEHUS peaknil
srepudukanuu. OObICHATH
OMOJIOTUYECKYIO POJIb )KUPOB.
Co6mronaTh ipaBuiIa 0€301MacHOTO
oOpalIeHus Co CpeACTBaMU ObITOBOM
XUMHAU

3.4. Yraesoasl (3 u)

Yraesoapl. MoHOCaxapuasbl.
I'mroko3a.
®pykro3a.Onurocaxapuibl.
Hucaxapunsl. Caxaposa.
[Tonucaxapuael. Kpaxmari.
I'nmuxoren. Peakius

23. Yraesonsl. ['mroko3a.
Omnurocaxapuel. Caxaposa.

24. Tlomucaxapuasl. Kpaxma.
Llennrono3a.

25. Ilpakmuueckasn paboma 3
«Pemenne sKkcepuMEHTAIBHBIX

OOBSCHATD OMOJIOTHYECKYIO POJIh
rroK03bL [ IpakTHYEeCKH TOKa3hIBATh
Hanuuue QyHKIIMOHAIBHBIXTPYIII B
MOJIEKYJIC TJIFOKO3BI.

OOBSCHATH, KAaK CBOMCTBA Caxapo3bl
CBsI3aHbI C HAJIMYUEM q)YHKI_II/IOHaJIBHBIX




MOJIMKOHICHCALIN Y.
KauectBenHnas peakuusi Ha
kpaxmai. [lemtrono3sa.
Auerunmerntronosa. Knaccud
HKaIUs BOJIOKOH

3a7a4 Ha MOJIy4YEHUEH
pacrno3HaBaHUE OPraHUYECKUX
BCIIIECTB».

JlaGopaTopHbIe ONBITHI.
CBoiicTBa IIIFOKO36I
KaKaJbJeru10CIUpTa.
B3anmoneiicTBue caxaposbl C
TUAPOKCHUIOM KaJIbLIUSL.
[IpuroroBneHne KpaxmMaabHOTO
KJIEHCTepa U B3aUMOJICUCTBHE C
nogom. ['maponus kpaxmana.
O3nakomiieHHEe ¢ 00pa3Lamu
MPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH

Ipynn B €€ MOJEKyJIe, U Ha3bIBaTh
00J1aCTH IPUMEHEHUS
caxapo3bl.COCTaBIATh YPABHCHUS
peakui, XapakTepU3yIOIUX CBONCTBA
caxapo3bl.COCTaBIATh YPABHCHUS
peakuuii TuIpoan3a Kpaxmasia 1
MOJIMKOHCHCALUYA MOHOCAaXapUI0B.
[IpoBOANUTH KAYECTBEHHYIO PEAKLIMIO HA
Kpaxmail

4. A3oTcoaep:kaniue oprannyeckne coequHeHus (5 1)

A3oTcoaepkaiine
OpraHMYECKUE COETUHEHUS.
AMuHBI. AMHHOTpYMIIA.
AHWINH. AMUHOKHUCIOTBHI.
bunonspHeiii HOH.
[MentuaHas (aMuIHAS)
rpynna. [lentuanas
(amugHas) cBs3b. [lenTuab.
Iomunentuael. I munud.
Benxu. Ctpykrypa 0enkoBoit
MOJIEKYJIbI (TIepBUYHAs,
BTOPHUYHAS,
TpEeTUYHAas,4YeTBEPTUYUHAs).
Jenatypanuus 1 ruIposu3
OenkoB. L[BeTHBIE peakiuu Ha
Oenku. A30TcoepKalie
reTEPOLUKINYECKUE
coenuHenus. [lupunun.
[Tuppon. ITupumuaus.
[lypun.A3oTucTsie
ocHoBaHMs. HykiienHOBBIE
KHUCIIOThL. HykiieoTuast.
KomniemeHnrapusbie
a30THCThIE

ocHoBaHMs. PapMakooruyec
Kasi XUMHSI

26. AMUHEL

27. AMunokuciaotsl. benku.

28. Azorcoaepikariue
TeTePOLMKINYECKUE COSTUHEHUSI.
HyxnenHoBbIE KUCTOTHI.

29. Xumus 1 30pOBbE YEIOBEKa.
30. KonrpoJbHas padora 2 1o
teMam «Kucnopoacoaepxaiiue
OpTraHWYECKUE COCITMHCHUS,
«A30TCOIEepKAIIUE OPTAHUYECKUE
COCIMHEHUY.

JlaGopaTopHblii onbIT. [[BeTHBIE
peakiuu Ha OeKu

CocTaBisiTb ypaBHEHHSI PEAKIIHIA,
XapaKTEpU3YIOIINX CBOMCTBA aMHUHOB.
OOBSICHATH 3aBUCUMOCTbH CBOMCTB
AMUHOKHCJIOT OT CTPOEHHUSI UX
GyHKIIMOHATBHBIX TpyIil. Ha3piBaTh
AMUHOKHCIJIOTBI IO MEXIyHApOIHOMI
HOMEHKJIAType M COCTaBIIATH
YPaBHEHUsI PEaKLMi,
XapaKTEPU3YIOIINX UX CBOMCTBA.
OOBACHATH OMOJIOTMYECKYIO POJIb
OCJIKOB M WX MPEBPAICHUI B
opranusme. [IpoBoauTh LIBETHBIE
peakiuu Ha OCTKH.

OOBACHATH OMOJIOTMYECKYIO POJIb
HYKJIEMHOBBIX KHUCJIOT.
ITonb30BaTbCst UHCTPYKLMEN K
JIEKapCTBEHHBIM MpernapaTam

5. Xumust nosiumepos (4 4)

[Tomumepsl. CteneHpb
nosmmepusanuu. Monomep.
CTpyKTypHOE 3BEHO.
TepMonacTuyHbIe
nosmmmepbl. CTepeoperyisspHbl
€ TOJMMEpBHI.
[Tomustunen.IlomunponuseH.
Ionmuterpadropatunen. Tepm

31. CuHTEeTHYECKUE TIOJUMEPHI.
KoHnneHcanonHbie TOTUMEDHI.
[leHonnacTsl.

32. IIpakmuueckas paboma
4«Pacno3HaBaHue IacCTMacc U
BOJIOKOHY.

33. Oprannueckas XUMusi,
YeJIOBEK UTTPHUPOJIA.

3anuchiBaTh YPaBHEHUS PEaKIUi
MMOJIMMEPpHU3allH. 3amnuceIBaThL
ypaBHEHUS peaKUid
IIOJIMKOHACHCAIINU. Pacnosznasats
OpraHMYECKHUE BEIIECTBA, MCIOJIb3Ys
KaueCTBEHHbBIC PEaKLIUU




OpPEaKTUBHBIE MOJUMEPHI.
denonogopmabaeTuIHbIC
CMOJIBI.

[Lmactmaccbl. @eHOIIACTHL.
AMMHOIUTACTHI.
[Tenomnacter.IIpuponnslii
Kayudyk. Pe3una.
D00uuT.CHHTETUYECKUE
Kaydyku.CHHTETHYECKHUE
BosiokHa. KarnpoH.

34. UToroBbiii ypoK 1O Kypcy
xumuu 10 kmacca.
JemoncTpanuu. O6pasiisl
MJ1aCTMACC, CHHTETUYECKUX
Kay4yKOB U CHHTETUYECKHUX
BOJIOKOH.

JlaGopaTopHbIii ONBIT.
CaoiicTBa KampoHa.

11 kiaacc

1. IToBTOpenue kypca xumuu 10
kiacca (1 u)

1. TeopeTrudeckne ocHOBbI Xumuu (19 1)

1.1. Baxxneimre XuMU4IECKUE MMOHSATUS U 3aKOHBI (4 1)

XUMUYECKUN DJIEMEHT.
ATOMHBIIT HOMED.
Maccosoe uncio. Hyknuas.
Panronyknusl.
N30Tonbl.3aK0H COXpaHEHUs
MaccChl BEIIECTB. 3aKOH
COXpaHEHHUs U MpEeBpaICHUs
sHepruu. JedexT macchl.
Ilepnonrueckuit 3aK0H.
DneKTpoHHask KOHGUTYypalus.
I'paduueckas sneKTpoHHAs
bopmyna. s-, p-, d-u f-
OneMeHThl. JIaHTaHOU/IBI.
AxtuHonbl. MICKyCCTBEHHO
MOJIYYEHHBIE 3JEMEHTHI.
BanentHocts. Bonopoansie
COCIMHEHUS

2. XMMHAYECKHUI DJICMCHT.
Hyxnmuasl. U30Tombl. 3akoHBI
COXpaHEHHUs MACChl U YHEPTUU B
XHAMUH.

3. [lepuoanueckuii 3aKoH.
Pacnpenenenue 31eKTpOHOB B
aToMax 3JICMEHTOB MajbIX U
OOJIBIITUX TIEPUOIOB.

4. IlonoxxeHue B NEpUOANIECKON
CUCTEME BOAOPO/Ia, JTaHTAHOUIOB,
AKTUHOUJIOB M UCKYCCTBEHHO
MTOJTYYEHHBIX JIEMEHTOB.

5. BaieHTHOCTS U BaJICHTHBIC
BO3MOKHOCTH aTOMOB

[lepeuncisaTe BaxkHENIINE
XapaKTEPUCTUKU XUMUYECKOTO
aneMeHTa.OOBSCHATh Pa3IHIne MEKITY
MOHATUSIMH «XUMUYECKUN AIIEMEHT»,
CHYKITUI», «U30TOMm». I IpUMeHSTh 3aK0H
COXPaHEHHMs MAaCChl BELIECTB MpHU
COCTaBIICHUH YPAaBHEHHUI XUMHUYECKHIX
peakuuii. OnpenensiTh MaKCUMaTbHO
BO3MOYXHOE YHUCJIO 3JIEKTPOHOB Ha
SHEPreTU4YeCKOM ypOoBHE.3aNuChIBaTh
rpaduveckue 3IeKTPOHHbIE (HOPMYITBI
S-, p- u d-37eMeHTOB. XapaKTepu30BaTh
MOPSITIOK 3aMOTHEHUS JIEKTPOHAMU
SHEPreTUYECKUX YPOBHEH U
nonypoBHel B atoMax. OOBICHSTH, B
4yéM 3aKiroyaeTcs GU3NYeCcKuil CMbICI
MOHSITUS «BATICHTHOCTH».OOBSICHATD,
YeM OMNPEENSIOTCS BAJICHTHbBIE
BO3MO>KHOCTH aTOMOB Pa3HbIX
sneMeHToB. CocTaBsATh rpadudeckue
3IIEKTPOHHBIE (POPMYIIBI a30Ta,
docdopa, KUCIOPOoIa U CEPHI, a TAKKE
XapaKTepU30BaTh U3MEHEHUS PaTUyCOB
aTOMOB XMMHUYECKUX 3JIEMEHTOB IO
nepuoaam U A-rpymnmnam
MIePUOIUYECKON TAOIHIIBI

1.2. Crpoenue Bemectsa (3 )

Honnas cBsa3p. KoBaseHTHas
(moJiipHAas W HETIoNIApHAs)
CBSI3b. DJIEKTPOHHAS
dopmyna.

Meramueckas CBs3b.
Bonxoponnas cBs3b.

6. OCHOBHEBEIE BUIEI
XUMHUYECKOM CBs3U. MloHHasa u
KOBaJICHTHAS CBS3b.
Merannmuueckasi CBS3b.
Bonopoanas cBs3b.

7. IIpocTpaHCTBEHHOE CTPOCHHE

OOBSCHATH MEXaHNU3M 00pa30BaHUS
MOHHOW U KOBAJICHTHOU CBSI3U U
OCOOEHHOCTH (PU3NUYECKHX CBOMCTB
MOHHBIX Y KOBAJICHTHBIX COCTUHEHUH.
CocTaBnTh AJNEKTPOHHBIE POPMYIIBI
MOJICKYJI KOBaJICHTHBIX COSIMHCHUM.




['uOpunn3anust aTOMHBIX
opouraneit. Kpucramis:
aTOMHBIE, MOJIEKYJISIPHBIE,
VOHHBIE, METAJNINYECKUE.
DlieMeHTapHas siueika.
[Momumopdusm.
[TomumopdubIe
MOIUPUKAIN. AJITOTPOIIHS.
N3omepus. ['omonorus.
XUMUYECKUN CHHTE3

MOJIEKYI.
8. CTpoeHune KpUCTaILIOB.
Kpucrammyeckue pemeTk.
[TpuurHBI MHOTOOOpa3Us
BeliecTB. JleMoOHCTpanuu.
Monenu MOHHBIX, AaTOMHBIX,
MOJIEKYJISIPHBIX H
METAIINYECKUX
KPUCTAUIMYECKUX PEMIETOK.
Mopenu MoeKyJ1 HU30MEPOB U
TOMOJIOTOB

OOBACHATD MEXaHNU3M 00pa30BaHUS
BOJIOPOJTHOW M METAJUIMYECKOM CBS3EM
Y 3aBHCHMOCTb CBOMCTB BEIIECTBA OT
BUJIa XUMUYIECKOU CBSI3U.OOBSICHATH
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJIOPTaHUYECKUX U
HEOPraHUYECKUX COCAMHEHUN C
IIOMOILBIOIIPEACTABICHUN O
rubpuauzanuu opoutaneii. OObIACHITH
3aBUCHMOCTbH CBOMCTB BEILECTBA OT
THUIA €rOKPUCTATUITMYECKON

peméTku. OOBSICHATD TPUYUHBI
MHOT000pa3us BEIIECTB

1.3. Xumuyeckue peakuuu (3 9)

OKuCIHUTENBHO-
BOCCTAHOBUTEJIbHBIE
peakuuu. Peakiuu
pa3oKeHusl, COEAUHEHHUS,
3aMelleHns, OOMEHa.
DK30TepMUYECKUE U
SHIOTEPMHUYECKHUE PEaAKIIHH.
OO6parumbie 1 HeoOpaTUMBbIE
peakmuu. TermnoBoi 3G ekt
peakuuu. 3akoH ['ecca.
TepMoxumMuueckue
ypaBHeHus. Temnnora
obpazoBanus. Temrora
cropanust. CKopocTh
XUMHUYECKOW PEaKIru.
AKTHBUPOBAaHHBIN KOMILIEKC.
3aKOH JIEUCTBYIOIMX Macc.
Kunernueckoe ypaBHeHue
peakuun.Karanuzarop.
WNuruburop. 'omoreHHsii u
reTePOTCHHBIN KaTalu3.
Karanutnueckue peakuuu.
XUMHUYECKOE paBHOBECHE.
[Tpunnun Jlelllatense

9. Kimaccudukamnus XuMHIeCKIX
peaKkuuid.

10. CkopoCTh XUMHUYECKHUX
peakuuii. Katanus.

11. Xumuueckoe paBHOBECHE U
YCJIOBHS €TI0 CMELICHUSI.
JdemoncTpaumnu. Paznuunbie
TUTIBl XUMUYECKUX PEaKIIUi,
BHJIEOOMBITHI IO OPraHUYECKON
XUMHUHU.

JlaGopaTopHbIii ONBIT.
N3yuenue BIUsHUS pa3InUHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKUX PEaKIUi

[lepeuncnarb npu3HAKK, TIO
KOTOPBIM  KJIacCU(PUIHPYIOT
XMMHYECKHE PEAKITHH.

OOBACHATH CYLITHOCTh XUMHUYECKON
peakuuu.CoCTaBIATh ypaBHEHHUS
XUMHUYECKHX PEeaKUUil, OTHOCSIIUXCS
KornpenenéHHoMy TUITy. OOBSCHSTH
BJIMSIHUE KOHLIEHTPAIMI peareHToB Ha
CKOPOCTb TOMOTEHHBIX M T€TePOTeHHBIX
peakiuii. OObACHATH BIUSHHE
pa3nuUHBIX (HaKTOPOB HAa CKOPOCTh
XUMHUYECKON peakiuu, a TAkKe
3HaYCHHE PUMEHCHHUS KaTaln3aTopOB
¥ UHTHOUTOPOB Ha MPaKTHKeE.
OOBSICHATH BIMSIHUEC N3MCHEHUS
KOHIICHTPALUU OAHOTO U3
pearupyromux BeIecTB, TeMIepaTyphl
U JIaBJICHUS Ha CMEIEHNEe XUMHYECKOTO
paBHOBeCHS

1.4. PactBopsI (5 u)

JucniepcHble CUCTEMBI.
PacTtBOpBI.
['pyboaucniepcHbIe CUCTEMBI
(CycnieH3uu | SMYIIbCUN).
Konnmougaeie pacTBOpHI
(30mm). Aspozonu. MomnsipHast
KOHIIEHTpaLU4.
DNEKTPOTUTHI.
DIIEKTPOIUTHYECKAS
nuccormanus. CreneHb
nuccormanuu. Koncranra
aucconuanuu. BogopoaHsii

12. luciepcHbIE CUCTEMBI.

13. CiocoOsl  BbIpakeHUs
KOHIICHTPAllUHA PaCTBOPOB.

14. IIpaxmuueckas paboma 1
«IIpuroroBiieHre pacCTBOPOB C
3alaHHOU MOJISIPHOU
KOHIIEHTPALHEI1».

15. DnekTponuTyeckas
nuccounanusa. Bogopoansrit
rokKasareib. Peakuuu HOHHOTO
oOMeHa.

16. I'maponus opraHn4eckux u

XapakTepru30BaTh CBOMCTBA pa3IMYHBIX
BUJIOB IUCIIEPCHBIX CUCTEM, YKA3bIBAaTh
IIPUYMHBI KOATYJISILIMY KOJUIOUIOB U
3HauEHUE 3TOro sBjieHus. Pemath
3aJ]a4M Ha IPUTOTOBJICHUE PACTBOPA
OIIPEIENEHHON MOJIIPHON
KOHLEHTpauuu.l ' 0TOBUTE pacTBOp
3aIaHHOU MOJISIPHOM KOHLICHTPALIUH.
OOBACHATH, TOUEMY PACTBOPHI BELLIECTB
C MOHHOW U KOBAJICHTHOU ITOJISIPHOU
CBS3bI0 IIPOBOJAT YNEKTPUUECKUH TOK.
Omnpenensats pH cpenpl ¢ TOMOIIBIO




oKa3areib. Peaknun
HOHHOTO oOMeHa. ['uaponus
OpPraHMYECKUX BEIIECTB.
I'mpponus conei

HEOPTraHUYECKUX COCAMHCHUH.
JlabGopaTopHbIe ONBITHI.
Onpenenenne peakuuu Cpeabl
yHI/IBepcaJII:HBIM I/IHI[I/IKaTOpOM.
IM'maponus coneit

YHUBEPCAITHHOTO MHANKATOPA.
OOBACHATH C TIO3ULIUI TEOPUHU
AJIEKTPOJIUTUYECKON TUCCOIHAITIT
CYH_IHOCTB XUMHNYCCKUX peaxunﬁ,
MPOTEKAIOIINUX B BOJHOU Ccpeie.
CocTaBiATh MOJHBIE U COKpPAIIEHHbIE
WOHHBIC YPaBHEHUS PEAKIIHH,
XapaKTEePU3YIOLUX OCHOBHBIE CBOMCTBA
BOKHEUIITNX KJIACCOB HEOPTAaHUIECKUX
coenuHeHU. OnpenensTh peaKuio
Cpenbl pacTBOpa COJIA B BOJIC.
CocTaBisTh ypaBHEHHUsI peakLuit
TUAPOIN3a OPTAaHUYECKUX U
HeOpI‘aHI/I‘IeCKHX BCIIICCTB

1.5. DnexkTpoxuMudeckue peakiuu (4 4)

T"anbBaHMYECKUI JIEMEHT.
Onektpoasl. AHon. Karon.
AxkkymynsTop. TorBHbIN
3JIEMEHT. DJIEKTPOXUMHSI.
Psn ctanmapTHbIX
3JIEKTPOJIHBIX OTEHLIUAJIOB.
CraHpapTHbIE yCIIOBUS.
CrangapTHBINA BOJOPOIHBIN
anektpoa. Kopposus
METAJJIOB. XUMHUYECKas U
AIEKTPOXUMUYECKAs
KOpPPO3HS. DJIEKTPOJIN3

17. XuMH4ecKkrue UCTOUYHUKH
TOoKa.Ps crangapTHBIX
3JEKTPOJIHBIX MOTEHIINAJIOB.

18. Koppo3ust metaiuioB u €€
npeaynpexacHue.

19. Dnexrponus.

20. KonTpoabHas padora 1 o
teme «TeopeTnueckre OCHOBBI
XAMUW

OOBACHATH MPUHLUT PabOTHI
rajbBaHMYECKOr0 IEMEHTA.
OOBACHATH, KaK YCTPOEH CTAHAAPTHBIH
BOJIOPOIHBIN 31ekTpo. [loap30BaThCs
PAIOM CTaHAAPTHBIX 3JIEKTPOIHBIX
noreHuanoB. OTIN4aTh XUMHUECKYIO
KOPPO3HIO OT DJIEKTPOXUMHUYECKOM.
OOBACHATH NPUHLUIIBI 3AILUTHI
METAIIMYECKUX U3JEIUNA OT KOPPO3HUHU.
OOBACHATH, KaKHE IPOLIECCHI
IPOUCXOAT HAa KaTOZAE U aHOJE MpHU
JIEKTPOJIM3€E PACIIIIABOB U PaCTBOPOB
coseil. CocTaBisATh CyMMapHbI€
YPaBHEHMsI PEAKIIMH JIEKTPOIH3a

2. Heoprannueckas xumus (11 u)

2.1. Metamsl (6 1)

JIérkue u TsHKENBIE METAILIHL.
JlerkomnaBkue u
TYTOIUIABKUE METAJIIbI.
Menp. Hunk. Twurasn.
Xpowm. XKeneszo. Hukens.
[Tnaruna. CruaBel.
Jlerupyromue

no06aBku. YEpHBIE U IIBETHBIC
MmeTaisl. YyryH. Crans.
JlerupoBaHHbIE cTANIN

21. O6mias XxapakKTepUCTUKA U
CIOCOOBI OJTYYEHHUSI METAJIIIOB.
22. O630p METALTUYECKUX
a1eMeHToB A- u b-rpymnm.

23. Menp. [unk. Turan. Xpom.
Keme3o, HUKEIb, TUIATHHA.

24. CinaBbl METAILIIOB.

25. Okcuabl U TUIPOKCHIBI
METAJLJIOB.

26. Ilpakxmuueckasn paboma 2
«PemeHne sKkciepuMEHTATBHBIX
3a7a4 1mo TemMe «MeTaibiy.
JemoncTpanuu. O6pasisi
METaJJIOB M UX COCINHCHUH,
ciaBoB. B3auMogeiicTBue
METaJUIOB C KHUCJIOPOJIOM,
KHCJIOTaMHU, BOJOM.
JlokazarenbcTBO aM(POTepHOCTH
ATFOMHUHHUS U €T0 THAPOKCHIA.
BsauMomelicTBue MenH U Kele3a

Xapaktepu3oBaTh 00IIIE CBOMCTBA
METaJJIOB U Pa3bACHITH UX Ha OCHOBE
IIPEICTABIEHUI O CTPOCHUH ATOMOB
METAJIJIOB, METAININYECKOU CBSI3U U
METaUIMYECKOU KPUCTAININYECKON
pemérke. UmrocTpupoBaTh npuMepamMu
CHOCOOBI OTYYECHHUSI METAJIIOB.
XapakTepru3oBaTh XUMHUYECKUE
cBoiicrBa MetaioB |A—IIA rpynn n
AITIOMUHHS, COCTaBIIATh
COOTBETCTBYIOIIINE YPAaBHEHHUS
peakiuit. O0bSICHATH 0COOEHHOCTH
CTPOEHHUSI ATOMOB XUMUYECKUX
3JIEMEHTOB b-rpynn nepuoanyeckoi
cuctemsl JI. W.
MenneneeBa.CocTaBisiTh ypaBHEHUS
peaKIui, XapakTepU3yIOIIHUX CBONCTBA
MeIH, [IUHKA, TUTaHa, XpoMa, JKeJe3a.
[Ipencka3siBaTh CBOMCTBA CILIABA, 3HAS
ero cocraB. OOBSICHATD, KaK




C KUCJIOPOJIOM; B3aUMO/ICHCTBUE
ME/IU U Kelle3a C KUCIOTaMHU
(cepHas, comstHas ). [lomydyenue
ruapokcuaoB Meau (1) u
xpoma(lll), oxcuma menw.
B3anmoneicTBue OKCUIOB U
TUIPOKCHI0OB METAIIJIOB C
KucioTtamu. JlokazaTenbCcTBO
aM(OTEPHOCTH COSTUHEHUN
xpoma(LL).

W3MEHSIOTCSI CBOMCTBA OKCHIOB B
TUAPOKCHIOB METAJUIOB 110 MEPUOIaM U
A-rpynmaM nepuoandeckoi TabauIbI.
OOBACHATH, KAK H3MEHSIOTCSI CBOMCTBA
OKCHJIOB ¥ TUAPOKCUIOB XUMHUYECKOTO
3JIEMCHTA C IOBBIIICHUEM CTCIICHU
OKHCJICHHS €TI0 aToMa.3anrchiBaTh B
MOJIEKYJIIPHOM U MIOHHOM BH/JIE
YpaBHEHUS XUMHYECKUX PEAKIUH,
XapaKTEePU3YIOLIUX KUCIOTHO-
OCHOBHEIE CBOMCTBA OKCHOB U
TUAPOKCHIOB METAJUIOB, a TaKkKe
AKCIEPUMEHTAIBHO JOKa3bIBaTh
HaJIM4IHe dTUX CBOMCTB. Pacmo3HaBarh
KaTHOHBI COJICH C IIOMOIIBIO
KaueCTBEHHBIX pEaKUUi

2.1. Hemeramisl (5 )

Hewmeramnsl. [IpocTeie
BEI[ECTBA — HEMETAJLJIBL.
VYraepoa. Kpemunii. A3oT.
®ochop. Kucnopon. Cepa.
®rop. Xnop. Cepnas
KUCJI0Ta. A30THasI KUCIIOTA.
Bonoponnsie coenuHeHus
HEMETaJUIOB

27. O630p HemeTawtoB. CBoOiCTBa
U IPUMEHEHUE BAKHEHUIIINX
HEMETAaJUIOB.

28. O61mas XxapaKTepuCcTuKa
OKCHJIOB HEMETAIJIOB U
KHUCJIOPOJICOACPKAIIUX KUCIOT.
OxkucnuTenpHbIE CBOMCTBA
CEpPHOM M a30THOM KHUCIIOT.
Bonopoansie coenuHeHus
HEMETAaJUIOB.

29. I'eneTnueckas CBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB.

30. Ilpaxmuueckas paboma 3
«Pemienne 3kcriepuMeHTaIbHBIX
3amau o teme «Hemeramiboy.
31. KonrpoJbHas padora 2 1o
teme «Heopranuueckast Xumusi».
JdemoncTpanuu. O6pasiisl
HEeMeTauIoB. Monenu
KPUCTAUIMYECKUX PEMIETOK
anMasa u rpagura. [Tonyuenue
aMMUakKa 1 XJI0pOBOAOPO/a,
pacTBOpEeHHE HX B BOJE,
J0KA3aTeJIbCTBO KUCIOTHO-
OCHOBHBIX CBOMCTB 3THX BEILIECTB.
CoxuraHue yriig U cepbl B
KHCIIOpOZIE,  OIpENEICHHE
XUMHUYECKHUX CBOMCTB ITPOIYKTOB
cropanus. Bzaumoneiicraue ¢
M€JIbI0 KOHIEHTPUPOBAHHOM
CEpPHOM KHUCIOTBHI,
KOHIIEHTPUPOBAHHOMN 1
pa30aBICHHON a30THON KUCIIOTHI

Xapaktepu3oBaTh 00IIHE CBOMCTBA
HEMETAJJIOB U PAa3bsICHITH UX Ha
OCHOBE MPEJCTABICHUN O CTPOCHUH
atroma. Ha3piBath 001acTi mpuMeHeHUs
BAKHEUILNX HEMETAJIIOB.
XapakTepru30BaTh CBOMCTBA BBICIINX
OKCHJIOB HEMETAJUIOB U
KHCJIOPOJICOIEPKALUX KUCIIOT,
COCTaBJISITh YPABHEHUS
COOTBETCTBYIOIIMX PEAKLIMM U
OOBSCHATH UX B CBETE MPECTaBICHUN
00 OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
PEeaKIUAX U SJIEKTPOIUTHIECKOU
muccouuanuu. CocTaBisTh ypaBHEHUS
pEaKIIHii, XapaKTEPU3YIOITUX
OKHCIIUTEIbHBIE CBOWCTBA CEPHON U
A30THOM KUCIIOT. XapaKTEepPU30BaTh
U3MEHEHUE CBOMCTB JIETYYUX
BOJIOPOJIHBIX COEIMHEHU HEMETAJIIOB
10 Nepuoay U A- rpynmnam
MEepUOINYECKON cucTeMbl. Jloka3pIBaTh
B3alMOCBS3b HEOPTAaHUYECKUX U
OPraHNYEeCKUX COCTUHECHUH.
CocTaBiTh ypaBHEHUS XUMHUUECKHUX
peaKIui, OTpaXkaroluX B3anMOCBS3b
HEOPraHMYECKUX U OPraHM4ECKUX
BEIIECTB, OOBACHATh UX Ha OCHOBE
TEOPUH JICKTPOIUTUIECKOU
JUCCOLIMAIIMU U TIPEACTaBICHU 00
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX
nponeccax. [Ipaktuyecku
pacro3HaBaTh BEILECTBA C IOMOIBIO
KAUECTBEHHBIX PEAKINN HA aHUOHBI

3. Xumus u Ku3Hb (3 4)




Xumuueckas
MPOMBIIUICHHOCTb.
Xumuueckas

TexHousiorus. YépHas
Metaiyprus. JlomeHHas
neyb.

Arnomepanus. KucinopoaHsrit
KOHBepTep. bezorxonHoe
IIPOU3BOJCTBO.

OKOJOTMYECKUIIMOHUTOPHHT .

[IpenenbHO 1OMYyCTUMBIE
KOHI.[CHTpaL[I/II/I

32. XuMUs B TPOMBIILIEHHOCTH.
[IpuHIUITBI XUMHAYECKOTO
MPOU3BOACTBA. XUMHUKO-
TEXHOJIOTUYECKUE TPUHIIUIIBI
MIPOMBIIIJICHHOTO MOJTy4eHUs
MetasuioB. [Ipon3BoicTBO UyryHa
U CTaJu.

33. Xumus B ObITy. XUMUYECKas
MIPOMBIIIJIEHHOCTh U
OKpY>Karolas cpeja.

34. UTOroBeIil ypoK Mo Kypcy
xumun 11 knacca.
JdemoncTpanuu. O6pasis
CpencTB OBITOBOM XUMUH,
WHCTPYKUUHU MO UX PUMEHEHHIO

OOBACHATH HayYHbIC IPUHIIUIIBI
IIPOU3BOJICTBA HA IPUMEPE
IIPOM3BOJICTBA CEPHOI KHCIIOTHI.
[epeuncasTh NPUHLIUIIBI XMMUYECKOTO
IIPOM3BOJICTBA, UCIIOJIb3yEMbIE IPU
NOJYy4YEeHUH YyTyHa.

CocTaBisaTh ypaBHEHHS] XUMHUYECKUX
peakui, NPOTEKAIIUX [IPU
HOJy4EeHUH YyTyHa U CTaJlH.
Cobmtonate mpaBuiia 6€30MacHOM
paboThl CO CpeacTBaMu OBITOBOM
XUMHUH.

OOBACHATH NPUUUHBI XMMHUYECKOTO
3arpsi3HEHUs BO3yXa, BOJOEMOB U
I0YB
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