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1. NOACHUTEJBHASA 3AIIMCKA

Pabouass mnporpamma y4eOHOWM MUCLMIUTMHBI XHUMHs TpeIHa3HAYeHA AJIsl H3Y4eHHsI
Kypca XUMHU B YYPEKACHUSX CPEAHEro mnpodeccHOHaIbHOro OOpa3OBaHMs, pPEaTU3YIOLIHUX
oOpa3oBaTeNbHYIO  TIporpamMmy  cpemHero  oOmero  oOpa3oBaHus, TMpPU  MOATOTOBKE
KBaM(UIIUPOBAaHHBIX paboumx, ciayxkamux. CormacHo PenepasbHOMy TOCYIAPCTBEHHOMY
o0pa3oBaTeIbHOMY CTaHAAPTY CpeaHero olmiero oOpa3oBaHus XHUMHS B YUPEKICHUSX
cpenHero npodeccroHanbHoro obpasosanusi (manee — CIIO) umsyuaercss ¢ yuerom mpoduis
MOJTy4aeMoro npodeccroHanbHOro 00pa3oBaHMSI.

[Tpu monydeHnu npodeccuii mo MoAroToBKe KBaTH(YUIUPOBAHHBIX paboUnX, CIyKAIIUX
TEXHUYECKOro mpoduiis, oOydaromuecs U3ydarT XUMHUIO Kak 0a30BbIi yueOHBIH mpenMeTr B
yupexxpenusix CI1O B oobeme 171 vacos.

Pabouas nporpamMMa OpUeHTHPOBAaHA HA NOCTIDKEHHE CIETYIOINX [eIei:

¢ OCBOCHHE 3HAHUH O XMMHYECKOHN COCTABJISIOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA,
BAYKHEHIINX XUMHWUYECKUX MMOHATUAX, 3AKOHAX U TEOPUSX;

® OBJaJAeHHE YMEHUSIMHM TPUMEHSTh IIOJIYyYEHHbIE 3HAHUS JJIs1  OOBSCHEHHS
Pa3HOOOPa3HBIX XUMHUYECKUX SIBICHHH M CBOICTB BEINECTB, OLEHKH POJIM XHMHUU B
Pa3BUTHU COBPEMEHHBIX TEXHOJIOTUI U MOJYY€HUH HOBBIX MaTEPHAIOB;

® pa3BUTHe MO3HABATEJbHbIX HHTEPECOB 1 HHTE/JIEKTYAJbHBIX CHOCOOHOCTeH B
NPOIECCe CAMOCTOATENBHOTO NMPHOOPETeHUsT XUMHUYECKUX 3HAHUHI C HMCIIOJb30BAaHHEM
PA3JIMYHBIX UICTOYHUKOB HHYOPMALIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

e BOCNHTAHHE YOEKAEHHOCTH TIO3UTHBHOM pONM XUMHUHM B JKU3HH COBPEMEHHOIO
oOmecTBa, HEOOXOOMMOCTH XHUMHYECKH TIPAMOTHOIO OTHOIIEHUS K COOCTBEHHOMY
30POBBIO H OKPYXKAIOIIECH CPENE;

® mNpUMeHEeHHe TMOJIyYeHHbIX 3HAHHH W yYMeHHH i1 0e30MacHOrO HCIONBb30BAHUS
BEIIECTB U MaTepHajoB B OBbITY, Ha MPOU3BOACTBE M B CEIILCKOM XO3SWHCTBE, AJIS
pelIeHNs MPAKTUYECKUX 3a/1a4 B MOBCEHEBHON XU3HHU, Ul NPEAYNPEKACHUs SIBIICHUM,
HAHOCAIIUX BPEN 3M0POBBIO YEJIOBEKA U OKPYXKAIOIIEH CPENE.



2. OBIIAAI XAPAKTEPUCTUKA YUYEBHOU JUCIUILTAHBI

OCHOBY mporpaMMbl —COCTaBISIET COIEpXKAHHME, COTJIACOBAaHHOE C  TpeOOBaHUSIMHU
(denepaapbHOrO KOMIIOHEHTA TOCYJApCTBEHHOTO CTaHAapTa cpeaHero (IMOJIHOTO) o0Imero
oOpazoBaHust 0a30BOTO YPOBHSI.

B npodmibHy0 COCTaBISIOMYI0 MPOTPaMMbI BKIIFOYEHO NMPO(ECCHOHAIBHO HaNpaBlIEeHHOE
cofiep kaHue, HeoOXOomuMoe Ul YCBOSHHs MPO(ecCHOHANBbHON 00pa3oBaTebHON MPOrpaMMBl,
bopmupoBanus y 00yHaromuxcst Npo(heCCHOHAIBHBIX KOMIIETEHLIUH.

OT16op comeprkaHust TPOBOAMIICS HA OCHOBE CIEAYIOIINX BEAYIINX HIEH:

MaTepHajbHOE €IUHCTBO BELIECTB NPUPOABI M HX TEHETHYeCKas CBsi3b, NPUYUHHO-
CJIEZICTBEHHBIE CBSI3M MEXIY COCTaBOM, CTPOCHHMEM, CBOMCTBAMU M TMPHUMEHEHHEM BEINECTB,
NO3HABAEMOCTb MHpPa M 3aKOHOMEPHOCTEH XHMHUYECKHX NPOLECCOB, OOBSICHIOMAsT U
MPOTHO3UPYIOLIAs POJIb TEOPETHUECKUX 3HAHUH 1T (PaKTOJOTHIECKOTO MaTepraa;, KOHKPETHOe
XUMHYECKOE COCIUHEHHE IPENCTaBJIIeT COOOW 3BEHO B HEMPEPHIBHON LIEMU IMpPEeBpaIleHHI
BEIECTB, OHO y4YaCTBYET B KPYrOBOPOTE XMMHUYECKHX BEINECTB M B XUMHUYECKOHW 3BOJIOLNY,
3aKOHBbI MPHUPOABl OOBEKTHBHBI M ITO3HABAEMBI, 3HAHWE 3aKOHOB XHMMHH JAeT BO3MOXKHOCTH
yOPaBJIATh MPEBPALICHUSIMA  BELIECTB, HAXOOUTb HKOJIOTUYECKH O€30MacHble CHOCOOBI
NPOM3BOJCTBA BEINECTB M MATEPHAIOB U OXPaHbl OKPYXKAIOIEH Cpeapl OT XHMHUYECKOTro
3arps3HEHUS, HayKa W TPAKTHUKA B3aMMOCBsI3aHBI. TPeOOBAHMS NMPAKTUKH — JBHXKYINAS CHJIA
Pa3BUTHA HAYKH, YCIIEXU MPAKTUKN OOYCIIOBJICHbI JOCTH)KEHUSIMHA HAYKH, Pa3BUTHE XUMUYECKON
HAYKH M XMMH3alWsl HAPOIHOTO XO3SHCTBA CIIy’KaT MHTEpecaM 4ejioBeKa U O0IIecTBa B LIEJIOM,
UMEIOT TYMAaHHUCTHYECKUH XapakTep M MpPU3BaHbI CHOCOOCTBOBATH PEIIEHHIO TIOOAIBHBIX
npobJeM 4eI0BeyYeCTBa.

HanHas pabodas mporpaMma COCTOMT W3 ABYX pazzmenoB. 1 pasmen -  «OOmas u
HEOpraHu4ecKast XUMus»; 2 paznaen — «OpraHudeckas XuMHUsD.

Crennduka M3yueHUs] XUMHHM TPU OBJAJeHUH NpodeccusiMU M CHenHaJbHOCTIMHU
TEXHUYECKOro mnpodmis oTpakeHa B Kaxaod Tteme pasgena «Cogpepxanue y4ueOHOM
IUCUMIUINHB B pyOpuke «lIpodpunbHbie W npodecCHOHANBbHO 3HAYMMBIE 3JIEMEHTHI
COIEp KaHUS». JTOT KOMIIOHEHT Peaji3yeTcsl IPH WHIAMBUAYAIbHOW CaMOCTOSITENIbHON padoTe
ofyuaromuxcst (Hamucanue pedepaTon, MOArOTOBKA COOOMIEHHH, 3aIUTa MPOSKTOR), B TIPOLIECCEe
yueOHOH MAeATeNbHOCTH IO PYKOBOJACTBOM IIperopaasaTesiss (BBIMOJHEHHE XHUMHYECKOTO
JKCIIepUMeHTa — JIabOpaTOPHBIX ONBITOB W TNPAKTUYECKUX pPadoT, peLIeHHe NPaKTHKO-
OPUEHTHUPOBAHHBIX PACYETHBIX 33144 U T.1I.).

Hapsiny ¢ Teopernyeckum oOydeHHEM MpOrpaMMON NPEAYCMOTPEHO TPOBEICHHE
JIEMOHCTpaLUi, J1a0OpPaTOPHBIX ONBITOB M MPAKTHYECKUX PaOOT, LENbI0 KOTOPBIX SIBISIETCS
3aKpEIUICHHE TEOPETHUECKUX 3HaHWH, (opMHUpOBaHHE y CTYAEHTOB YMEHHMH W HABBIKOB IIO
COOTBETCTBYIOLINM pa3zesiaM JUCIHILIHHBL

IIpn M3y4eHHH XMMHU 3HAYUTEJIbHOE MECTO OTBOIUTCS XUMHUYECKOMY 3KCIEPUMEHTY.
OH OTKpBIBAa€T BO3MOMKHOCTb (POPMHPOBATH Yy OOYYAIOIIMUXCS CIELHAIbHBIE TNPEIMETHBIE
yMeHHUs1 padoTaTh C BELIECTBAMH, BBIMIOJIHATD MPOCThIE XUMUYECKHUE OMBITHL, YUUT 0€30MacHOMY
U HKOJIOTUYECKH IPAMOTHOMY OOpAIEHHIO ¢ BELIECTBAMH, MaTepHalaMH U MPOLECCaMH B OBITY
U Ha IPOM3BOICTBE.

[Iporpamma coOmep>KUT TEMaTUKy pedepaToB il OpPTraHU3aLMH CAMOCTOSITENbHON
IESATEIBbHOCTH O0YHAIOIINXCSI, OBJIAICBAIOLINX MPO(ECCHsIMHI TEXHUIECKOTO POQHIIs.

Pabouas mporpamma paccumtaHa Ha 114 dacoB ayauTOpPHBIX W 57 4YacoB IS
caMmocTosiTeNbHOW  paboThl CTyAeHTOB. MakcuMaibHass ydeOHas Harpyska — 171 wdacos.
Hrorosslit kouTpOsb — A pepeHunpoBaHHbIN 3a4eT.



3. OIMCAHUE MECTA YYEBHOU JUNCHUAIIIUHBI B YYEBHOM IIJIAHE
VYueOHast nuCUUIITHHA XUMUSI BXOIUT B LUK OQbuieobpazoeameiibiole yuednvle OucCUUn/IUHbL

(OY/]) — no BuIOOpY U3 00s13aTeNbHBIX MpeaMeTHbIX obnacteit — OY/[.9

[Iporpamma 6a30BOro ypoBHs npeaMera « XUMUs» OTPakaeT COBPEMEHHbIC TEHACHIIUU B
XUMUYECKOM OOpa3OBaHMM W SIBJIIETCS 3aBEPIIAOIINM 3BEHOM B CHCTEME H3y4YeHUs
€CTE€CTBEHHOHAYYHbIX JUCLUILINH.

OCHOBHOW IENBIO Kypca SIBJISIETCS] MOBBIIIEHHE WHTEPECa K XUMHH 38 CYET 00pa3OBaHMUS
MEKIPEOMETHBIX CBsi3el, (opMupoBaHHe y OOyHYAIOLUIMXCS IIUPOKUX TPEACTaBIEHUH O
CTPOEHHH, CTPYKTYP€E U CBONCTBAX MHUPA, PA3BUTHE T'€OMOJIUTUYECKOTO MBILIJIEHUS.



4. ITNYHOCTHBIE, METAIIPEJMETHBIE U IPEIMETHBIE
PE3VJIBTATBI OCBOEHMA YYEBHOU JUCHUITJINHBI

I[eﬂTeJ'IbHOCTb npenoaaBarejiisd B O6yLIeHI/II/I XUMHH OOJIXKHA OBITh HalipaBJICHa Ha
JOCTHIKCHUC O6yLIaI-OH_II/IMI/IC$I CICAYOUX JUYHOCHIHBIX PE3YNbNIAMOE.

1) B IEHHOCTHO-OPHEHTAIMOHHOH c(epe — HYyBCTBO TOPAOCTH 32 POCCHICKYIO
XUMHYECKYIO HayKy, T'YMaHH3M, OTHOIIEHHE K TPYAY, LeJIeyCTPEMIIEHHOCTD;
2) B TpymoBOil chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY [JajibHEHIIEH

o0pa3oBaTeNbHOM U MPOECCHOHATTLHON TPASKTOPHH,
3) B mo3HaBaTENBHON (KOTHUTHUBHOW, MHTEJUIEKTYAIbHOHN) chepe — yMEHHE yIpaBiATh
CBOEH MO3HABATEJIBLHOMN AEATENBHOCTBIO.

Memanpeomemuvimu pe3ynrsmamamu OCBOSHUS POTPAMMBI IO XUMHH SIBJISTFOTCS

1) wucnonp3oBaHME YMEHHH W HABBIKOB PA3JIMYHbIX BHUAOB  IO3HABATEIBHOMN
NeSATEIbHOCTH, NPUMEHEHUH OCHOBHBIX METONOB TIO3HAHUS (CHCTEMHO-WH(pOPMAIMOHHBIN
aHaJIN3, MOZICTIMPOBAHNE) JJIS1 U3YUEHHsSI PA3JINYHBIX CTOPOH OKPY KAOIIEH NeHCTBUTEIBHOCTH;

2) UCTIOIB30BAHUE OCHOBHBIX MHTEJUIEKTYAJIBHBIX ONEpaLiii: GOopMyIHUPOBAHUE THIIOTES,
aHalM3 W CUHTe3, CpaBHEHHe, OOO0OIIeHHe, CHCTEMAaTHU3alus, BBIIBJICHHE MPUYUHHO-
CJIEICTBEHHBIX CBA3EH, IOUCK aHAJIOTOB;

3) yMeHHME TeHepHpOBaTb HIEH U ONPENeNiATb CPENCTBA, HEOOXOAWMBbIE ISl HX
peanu3anuuy,

4) yMeHHe ONpenessiTh LeIH U 3aa4M JesTebHOCTH, BBIOMPATh CPEICTBA pean3alluu
LeJ1 U IPUMEHATb UX Ha MPAKTHUKE,

5) ucmonb30BaHUE PA3TMUHBIX UCTOUHUKOB JJIsI TIOJYYEHUS] XMMUYECKOH MH(pOpManuy,
NOHUMAaHHUE 3aBHCUMOCTH COAepKaHMA M (POPMBI MpeACTaBieHHs HHOOpPMAIUU OT Lejeh
KOMMYHUKALIMU U ajpecaTa.

lIpeomemnvie  pe3ynemamuvl OCBOCHHST OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMbl TOJDKHBI
OTpaXkaTh:

1) chopMUPOBAHHOCTH MPEACTABICHUI O MeCTE XUMHUU B COBPEMEHHON Hay4YHOW KapTHUHE
MHpa;, MOHIMaHUE POJH XHUMHUHU B (POPMUPOBAHMU KPYro3opa U PyHKIHOHAIBHOH rPaMOTHOCTH
YeJIOBeKa I PeLIeHUs MPAKTUYECKHX 3a/1a4;

2) BiageHHe OCHOBOMNOJATalOIMMH XUMHYECKHIMH TOHSATHSMH, TEOPUSMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMH;, YBEPEHHOE MOJIB30BAHNE XUMUUECKONH TEPMUHOJIOTUEN U CUMBOJIMKOM,

3) BrageHHE OCHOBHBIMH METOAAMH HAYYHOTO ITO3HAHMS, HCIIOJNB3YEeMBIMH B XHMUU:
HaOMIONEHUE, ONMMCaHWe, U3MEpPEeHHUe, OHKCIEPUMEHT;, yMeHue oOpabaTeiBaTh, OOBACHATH
Pe3yJIbTaThl MPOBEACHHBIX ONBITOB U JIEJIaTh BBIBOIBI, TOTOBHOCTh M CIIOCOOHOCTH MPUMEHATH
METOIbl TO3HAHUS MPU PELIEHUH NMPAKTUYECKUX 3a]a4;

4) copMHUPOBAaHHOCTD YMEHUS aBaTh KOJUYECTBEHHbIE OLIEHKH U MPOBOIUTH PACUETHI MO
XUMHYECKIM (POpMyJIaM U YPaBHEHHSIM,

5) BnameHWe NpPaBUIAMH TEXHHKH O€30MAaCHOCTH TPHU HCHOJIb30BAHUN XHUMHUYECKHX
BELIECTB,;

6) cdopMupoBaHHOCTE COOCTBEHHOH TMO3WLHUHM MO OTHOIIEHHIO K XHUMHYECKOH
UH(pOPMaLINH, TOJy4aeMOH U3 pa3HbIX HCTOYHHUKOB.



5. CTPYKTYPA U COJAEP)KAHUE YUEBHOM IV COUTINHBI

Beeaenue
Hayunble MeTonpl MO3HAHUS BELIECTB U XUMUYECKUX sIBJIEHUN. POsb 3KCIIEpUMEHTa U TEOPUU B
XuMuu. MozenupoBaHie XUMUYECKUX ITPOLIECCOB.
Pa3zpen 1. OBIIIAA U HEOPTAHUYECKASA XUMUA
1.1. OcHOBHbIE OHATHSA U 3AKOHBI XUMHH
OcHoBHble mnoHATHs Xxumuu. BemectBo. Atom. Monekyna. XUMHUYECKHI 3JIEMEHT.
Amnnorponusi. Ilpocteie u cioxHbie BemecTBa. KadecTBEHHBI M KOJIMYECTBEHHBIM COCTaB
BEINECTB. XUMUYEeCKUEe 3HAKH B (popMysibl. OTHOCUTENbHBIE aTOMHAsE U MOJIEKYJISIPHAST MACCHI.
KonuuecTtso BemecTsa.
OcHoBHble 3aK0HBI XuMHH. CTexuoMerpus. 3aKOH COXpPAHEHHUS MAacChl BEIIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BELIECTB MOJIEKYJSIPHON CTPYKTYphL 3aKOH ABOTraJpo U CJIENCTBUSA HX
HEro.
PacueTHble 3amaun Ha HaxOKIEHHE OTHOCUTENBbHON MOJEKYJISIPHONH MaccChl, OIpeneseHne
MacCOBOH 0 XMMUYECKHUX 3JIEMEHTOB B CJIO’KHOM BEILECTBE.
HemoHcTpanuu. Mojenu aToMOB XMMHMYECKHUX BJEMEHTOB. Monenu MojeKyJ MpPOCThIX U
CJIOJKHBIX BeIIeCTB (ImapocTepikHeBble). KomeKus mpocThIX U CIOXKHBIX BemecTB. HekoTopeie
BellecTBa KonudecTBoM 1 Mojb. Monenbs MoJisipHOro obbema ra3oB. Ajutotporusi (ocdopa,
KHCJIOPOAA, OJIOBA.
IIpopunvHbie U npodeccHOHAIBLHO 3HAYMMBbIE 3J€MEHThI COAep:KaHHusl. AJUIOTPOIHbBIE

Monupukanuu yriepona (anmas, rpadur), kuciopoaa (KHCIOPO, 030H), ojioa (cepoe u Oenoe
OJ'IOBO). TloHsiTHE O XUMUYECKOH TCXHOJIOTHUU, 6I/IOTeXHOJ'IOFI/II/I 1 HAHOTCXHOJIOTUHN.

1.2. Ilepunoanueckuii 3axoH 1 llepuoauueckasi cucreMa XUMHYIECKHX
asemenToB /I.. Menpaesieesa u cTpoeHHe aToma.

Hepuoanuecknii 3axon /.. Menaeneesa. Otkpoitue /1. Menaeneesbim [lepuoauueckoro
3akoHa. [lepuomuueckuii 3akoH B popmynuposke J[ 1. Menneneesa. [lepuonnueckas tabnuia
XUMHYECKHX 3JIEMEHTOB — Tpaduueckoe oTtoOpaskeHue nepuoandeckoro 3akona. CTpykTypa
MEPUOANYECKON TaOIHIIbI: Iepruoabl (Majible U OONbIINE), TPYMIbI (TIaBHAS ¥ TOOOYHAST).
Ctpoenue atoma u nepuoaudecku 3axon /. U. MenaeneeBa. AToM — CJOXHasl 4acTULA.
Anpo (IpOTOHBI U HEUTPOHBI) U 3JeKTpOoHHAsA odosouka. M3otomel. CTpoeHHE 3IEKTPOHHBIX
00O0JIOYEK AaTOMOB 3JIEMEHTOB Maiblx mepuoaoB. (OcOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000JIOYeK aTOMOB 3JIEMEHTOB OONBINUX MEPHOAOB (TepexOonaHbIX 3jeMeHTOB). IloHsiTue 00
opburtansax. s-, p- u d-OpOutamu. DNEeKTPOHHBIE KOHPHUIypalMd aTOMOB XHMHYECKUX
sneMeHTOB. CoBpeMeHHast (POPMYIHPOBKA MEPUOJUIESCKOrO 3aKOHA. 3HAUEHUE TIEPUOINIECKOTO
3aKOHA U MEePHOAUYECKON CUCTeMBl XuMudeckux syieMeHToB J[.M. Menneneesa nisi pa3BuUTHSA
HayKH U MOHUMAaHUs XUMUYECKOH KapTHUHbI MHUpa.
HMemoncrpauuu. Paszmuunsie popmel Tlepronudeckoil cuctemMbl XUMHIECKHX 3ieMeHToB J[ M.
Menneneesa.
IIpakTuyeckasn pabora. CocraBneHne »3JEKTPOHHBIX (POPMyJ aTOMOB 3JEMEHTOB U
rpadUUecKuX cxeM, 3aOHEHUS HX JIEKTPOHAMHU.
IIpoduabnbie H NPoPecCHOHATILHO 3HAYHMbIE JJIEMEHTBI COAep:KaHusA. PallOakTUBHOCTD.

Hcnonb3oBanue PaaAOaKTUBHBIX U30TOINOB B TCXHUYCCKUX LICJIAX. Penrtrenosckoe HU3JIYUYCHUC U
€ro HMCIIOJIb30BAHUE B TCXHUKE M MECAMIIMHE. MOI[GJ'II/IpOBaHI/Ie KaKk METOA MNPOTHO3UPOBAHUA
CUTyalluUl Ha MPOU3BOACTBE.

1.3. Ctpoenue BemecTna.
Xumuueckas cBsa3b U eé Tunbl. KoBajeHTHast XuMHYecKasi cBA3b. MexaHu3M 00pa3oBaHUS

KOBQJIEHTHOH CBsi3M (OOMEHHBIH ¥ JOHOPHO-aKUENTOPHBIN). DIEeKTPOOTPULATEIBHOCT.



Kosanenrnele nonsipHas U HenoJisApHas CBsi3u. KpaTHOCTE KOBaJIGHTHON CBA3U. MoJeKysipHbIe
U aTOMHbIe KpuUcTajuindeckue perieTkd. CBOMCTBa BELIECTB C MOJEKYJAPHBIMU U ATOMHBIMU
KPUCTAJUIMYECKUMU PEIIETKAMHU.

HNonnas xummnveckasi cBsizb. KaTnoHbl, ux o0pa3oBaHHe M3 aTOMOB B pe3yJbTaTe MpoLecca
OKHCJIEHUs.. AHHUOHBI, UX 00pa30BaHME W3 aTOMOB B PE3yJIbTaTe MPOLIECCA BOCCTAHOBJICHMUS.
HoHHas cBs3b, Kak CBsI3b MEXIAy KAaTUOHAMH W AHHUOHAMHU 32 CYET 3JIEKTPOCTATUYECKOrO
nputsbkeHusi. MoHHble kpuctanauueckue pemieTkd. CBOICTBa BeIECTB C HMOHHBIM THUIIOM
KPUCTAJUIMYECKON PELIETKH.

MeTtanaunyeckasi ¢Bsi3b. MeTauiMyeckass KpUCTAUIMUECKasl peUIeTKa U MeTauIM4ecKast
XUMUYECKAS CBsI3b. DU3MUECKIie CBOICTBA METAJLIOB.

ArperaTHble COCTOSIHUSI BeIIeCTB H BOJAOPOAHASI CBSI3b. BEpIOe, KUIKOE U ra3o00pa3Hoe
cocTossHusl BelecTB. Ilepexon BemecTBa M3 OOHOIO arperaTHOrO COCTOSIHUSL B JAPYroOe.
BonoponHas cs3b.

Yucreie BemecTBa u cmecu. OO0mue mpencrasieHus o cMmecsix Bemects. Cucrema, ¢asa,
KOMIIOHEHT. | oMoreHHsle u rereporensble cMecu. Cocras cMeceil: oObeMHast 1 MaccoBasi 10U
KOMIIOHEHTOB CMECH, MaccoBasl 10Jisl pUMeCceH.

JducnepcHbie cucrembl, [IoHsATHE 0 mucnepcHOl cucteme. JlucnepcHas dasza U quCHepCUOHHAs
cpena. Kmaccudukaums nucnepcHelx cucteM. [IOHSTHE O KOJUIOMIOHBIX —CHCTEMAXx.
Knaccupukaumss rpyObIX B3Becell IO arperaTHOMy COCTOSIHUIO COCTAaBJIIOIIUX BELIECTB:
CYCII€H3UHU, ABIMBL, TyMaHbl, SMyJbCHU. CMOT U €ro BIHUSHHUE HA OKPYKAIOIIYIO Cpeay.

JdeMoHcTpanun. MoJenb KpUCTAJUTMIECKON perieTku xjopuaa Hatpusi. OOpa3ibl MUHEPAJIOB C
MOHHON KPUCTAJUIMYECKON PELIEeTKON: KalblUTa, rajuta. Moaean KpUCTAJUIMYECKUX PELIETOK
«CyXOoro Jbpaa» (WM uoaa), anmMasa, rpadura (uau keapia). OOpasubl pa3aTUYHbBIX JUCTIEPCHBIX
CHUCTEM: 3MYJIbCUH, CYCIICH3UM, a3p030Jiei, reel u 3onei. Koarymasuus.

IIpo¢uabnbie 1 NpodgecCHOHAIBHO 3HAYHUMbIE JJIEMEHTbI coaepxKRaHus. [IoIIpHOCTE CBs3H
u nossipHOCTE MonekyJbl. Konnencanus. Texydects. Bosronka. Kpucranmsanus. CyOnumanus
u necyOnmumanus. AHOMannu (U3NYECKHX CBOHCTB BOAbL JKumkue KpucTamiel. MuHepanbsl U
TOPHBIE MOPOIbI KaK MPUPOAHBIE CMECH. DMYJIBCHH M CyCIIEH3UU. 301 (B TOM YHCIIE a3PO30JIH)
u remu. Koarymsinus. Cunepesuc.

1.4. XuMH4ecKHe peaxkumu.
Knaccnpukanuss xumMmudeckux peakuuid. Peakiuu coennHEHUs, Pa3JIOKEHUS, 3aMELIEHUS,
oomena. Karamutnueckne peakumu. OOpaTtuMmele W HeoOpaTHUMble peakLUud. | OMOTeHHbIE U
reTepOreHHbIE PEAKLIUH.
DK30TePMUYECKHE U HHIOTEPMHUYECKHE peakiuu. TernmoBod 3PQPeKT XUMHUECKHUX PEeaKIHi.
TepmoxumMuyeckne ypaBHEHUs.
OxuCINTE/IbHO-BOCCTAHOBHTEIbHBIEe peakuuu. CreneHp okuciaeHus. Oxucnurtenb U
BOCCTaHOBJIEHHE. BoccraHOBHTENh U OKHCIEHHE. METOH 3JIEKTPOHHOro OamaHca auist
COCTABJICHUs YPAaBHEHUI OKUCIIUTEIBHO- BOCCTAHOBUTENBHBIX PEAKLIUNI.
Cxopoctb xuMH4yeckux peakuui. [loHATHe 0 CKOPOCTH XMMHUYECKUX peakLUil. 3aBUCUMOCTb
CKOPOCTH XUMHUECKUX PEAKIMHA OT Pa3IMYHBIX (PAaKTOPOB: MPUPOJIBI PEArHpPYIOIIUX BEIIECTB, HX
KOHLIEHTpaLuy, TEMIEepaTypbl, MOBEPXHOCTU  CONPUKOCHOBEHHMs] W MCHOJb30BAHUS
KaTaJn3aToOpPOB.



O6patumMocTh xuMH4eckux peaxknuii. OOpaTuMble U HeoOpaTHMble peakUuu. XHUMUYECKOe
pPaBHOBECHE U CIIOCOOBI €r0 CMEIEHHSI.

HMemoncTpauun. [TprMepsr HEOOpAaTUMBIX peakiuii, HAYIINX ¢ 00pa3OBaHUEM OCalKa, ra3a Win
BOJIbI. 3aBUCUMOCTb CKOPOCTH PEaKLIUU OT IIPUPOJIbI PEArUPYIOIINX BEILECTB.

JlabopaTopHbie onbITBI. 3aBUCHUMOCTb CKOPOCTH B3aUMOJEWCTBUS COJSTHOM KHCIOTHI C

MeTaJlJJaMl OT MX MPUPOABL. 3aBUCHUMOCTb CKOPOCTH B3aMMOAEHMCTBMsA IIMHKA C COJISIHOM
KHCJIOTOH OT €€ KOHLEHTpAalMH. 3aBUCUMOCTh CKOPOCTH B3ammopencTBusi okcuma meau(ll) c
CEPHOM KUCJIOTOM OT TeMIEPaTyphL.

IpodpuabHbie H npodeccHOHANBHO 3HAYMMBbIE JJIeMEHThbI coaep:kanus. [loHsTue 00
BAEKTPONU3E. DIIEKTPOIIH3 PACILIABOB. DJIEKTPOJIU3 PACTBOPOB. DJIEKTPOIUTHIECKOE TIOJyUCHHE
amomuHus. IlpakTuueckoe npuMeHeHHe 3JeKTponn3a. lajpBaHOMIacTUKa. l'ampBaHOCTETrHs.
PaduHupoBaHye IBETHBIX METAJLIOB.

1.5. Boga. PacTBopbl. DJIeKTPOJINTHYECKAS JHCCOLHAIUSA

Bopa. Pacreopbl. PacTBopenne. Bona xak pactBopurens. PacTBOPUMOCTB BELIECTB.
HaCbIH_IeHHbIe, HCHACBIICHHBIC, TMCPCCHIIMCHHBIE PaCTBOPLL 3aBUCHUMOCTD PaCcTBOPUMOCTHU
ra3os, )KI/II[KOCTeﬁ " TBEPABIX BCIICCTB OT PA3JIMYHBIX (I)aKTOpOB.

MaccoBast 101 paCTBOPEHHOT'O BELECTBA.

DJIEKTPOJIMTHYECKAS AUCCOLHALIHS. DNEeKTPONIUTEI u HE3JIEKTPOJIUTBL
SHGKTpOHI/ITI/ILIeCKaﬂ AUucconuanus. MexaHU3MBI BHGKTpOHHTquCKOﬁ Jucconuanu A
BEIIECCTB C pa3JIMYHbIMU THUIIAMU XUMHUYECKOH CBSI3H. rI/II[paTI/IpOBaHHbIe U HETUAPATUPOBAHHBIC
noHbl. CUIIbHBIE U CIa0bIe SJICKTPOJINUTHI. OCHOBHBIE TTOJIOKEHHUST TECOpUHn BHGKTpOHHTquCKOﬁ
aucconuanuu. KUcnorsl, OCHOBaHUS U COJIU KaK 3JIEKTPOJIUTHI.

NemoncTpauuu. PactBopumoctb BelnecTB B Boxe. CoOupaHue Tra3oB METOIOM
BbITECHEHUSI BOABI. PacTBOpeHHEe B BOAE CEPHON KHUCIOTHI U coneil ammoHus. OO6pasibl
KPUCTAJJIOTUAPATOB. Hcnviranue PaCTBOPOB SJICKTPOJIMTOB MU HESJICKTPOJIIMTOB Ha MNPCAMET
IUCCOLMAIIAN. 3aBUCHMOCTh CTETEHH DJIEKTPOJUTUYECKON MUCCOIMAIINN YKCYCHON KUCIOThI OT
pa30baBiieHUsT PacTBOPA.

JIaGopaTopHas paGora. Peakuinu oOMeHa MEXy pacTBOPAMU 3JIEKTPOJIUTOB.
[IpakTuueckas padora. Pemenne 3anad Ha pacTBOPBI 3aJaHHON KOHLEHTPALINH.

IIpoduniabubie 1 NpohecCHOHATBHO-3HAYMMBIEC JIEMEHTBI COJepKaHusA. PacTBOpeHHE Kak
¢dusnko-xummueckuii mpouecc. TeruoBele 3¢dexTel npu pacTBopeHuu. Kpucramaoruaparsl
Pemenune 3amad Ha MAacCOBYK JOJK PAacTBOPEHHOro BewmecTBa. IIpumeHeHHe BOABI B
TEXHUYECKHX LeJsiX. YKeCTKOCTh BOIBI U CIIOCOOBI €€ yCTpaHeH!s.. MUuHepabHbIe BOJBL

1.6. Knaccnpuxanusg HeopraHuuecKux coeJHHEeHUM.,
Oxcuapl m ux csoiicrBa. Coneobpasyroimue u HeconeoOpasyromue Okcuabl. (OCHOBHBIE,

amM(poTepHbIe U KUCJIOTHBIE OKCHUIbI. 3aBUCHMOCTbH XapakTepa OKCHUOA OT CTENMEHU OKHCIIEHUS
oOpasyromiero ero Merajuia. XHMU4YeCKHe CBOMCcTBa okcHaoB. [lomyuenne okcunos. Mx BiusiHue
Ha OKPY’KAIOLIYIO CPEAY U OPraHU3M YellOBeKa.

OcHoBanus u ux cBoiicTBa. OCHOBAHUS KaK SJICKTPOJIHUTHI, UX KJIACCU(PUKALHS 11O PA3TUIHBIM
npu3HakaM. XHMHUYECKHME CBOWMCTBA OCHOBAaHH B CBETE€ TEOPUH IJIEKTPOJIUTUUYECKON
auccouuanui. PasnoskeHWe HepacTBOPHMBIX B Boae oOcHOBaHWN. OCHOBHBIE CHOCOOBI
MOJy4Y€HHs] OCHOBAHUIA.



Kucnorel u ux cBoiicrBa. KHUCIOTBI Kak 3JIEKTPONHTHI, UX KJIACCU(PUKALUS MO PA3TUYHBIM
npu3HaKaM. XMMHUUYECKHUE CBOMCTBA KUCJIOT B CBETE TEOPUU BJEKTPOJUTUUECKON TUCCOLUALINU.
Oco0eHHOCTH B3aUMONEHCTBUSI KOHLIEHTPUPOBAHHON CEPHOUM U a30THOM KHCJIOT ¢ MeTaJUIaMu.
OcCHOBHBIE CMOCOOBI TIONYYEHUS KHUCJIOTHL BIMsHHME KHUCIOT Ha OPraHU3M 4YeJIOBeKa W
OKPY>KaIOILYIO CPeny.

Conmn u ux cpoiictBa. Conu kak snexTpoiuTel. CoJM cpegHue, KUCIblE U OCHOBHBIE.
XUMHUYECKH CBOWCTBA COJIEH B CBETE TEOPHM BJIEKTPOJIUTHUECKOH aucconmanuu. CrocoOmb!
MOJIy4EeHUSI COJIEH.

HemoncTpanuu. [lonxydenue u coiictBa amdorepHOro ruapokcuaa. JIabopaTropHsie onbITHI.
HcnbiTanne pacTBOPOB KHUCIOT HMHAMKaTOpaMu. B3anmonelicTBue MeTasIoB € KHUCIOTaMH.
BzaumonelicTBue KHUCJIOT C OKCHAAMH MeTa/uloB. B3aumopeiicTBue KHUCJIOT C OCHOBaHUSMU.
B3anmonencTBre KUCIIOT C COJIIMU.

HcnelTaHne pacTBOpOB IIeO4Yeld HWHAMKATOpaMmu. B3auMonmeincTsue Imenodeld C COJIAMHU.
PasnoxxeHne HepacTBOPUMBIX OCHOBAHMH.

Bzaumonelicteue coneil ¢ Meraiiamu. Bzaumonelicteue coneit apyr ¢ apyrom. llpopuiababie
U npodecCHOHATBHO 3HAYHMBIE 3JIeMeHThlI coaep:kaHusi. [IpaBmia pa3daBieHHs] CepHOU
KHCJIOTHL. Mcnonb3oBaHue CEpHOM KUCIOTBI B MPOMBIIUIEHHOCTH. Epkme menouwn, Hx
UCIIOJb30BAHUE B MPOMBIIIJIEHHOCTH. l'allleHass W HeraieHass W3BECTb, €€ IPUMEHEHHE B
crpoutenbcTBe. I'mmc u anebactp, runcosanue. llomstue o pH pacreopa. Kucnornas,
LIeJIOYHAasi, HeUTpasnbHasl Cpellbl paCTBOPOB.

1.7. MeTa/LJIbI H HEMETAJLIBI

Metanabl, OCOOEHHOCTH CTPOEHUS aTOMOB U KPUCTAUIOB. DU3NYECKHE CBOWCTBA METAJIIOB.
Knaccupukauus MeTanaoB MO pa3M4HBIM TNPU3HAKAM. XHUMHYECKHE CBOHCTBA METAJUIOB.
DNEKTPOXUMUYECKUM psi HampspkeHud wMetawioB. Metamnorepmust. Kenezo. Crtpoenue,
crocoObl mony4eHus, ¢usndeckne M XuMmudeckue cBoiictBa. Kopposus Meramios. Bupasl
koppo3uu. Knaccuduxaums koppozun. CriocoOb! 3aIUTEI METAJUIOB OT KOPPO3UH.

Oo0mmue cnocodbl moaydenusi merasinob. llonstue o meramnyprum. Ilupomeranmyprus,
THAPOMETAILTYPrusi U 3nekTpoMetautyprusi. CruiaBbl YepHbIC U LIBETHbIE. | [pOM3BONCTBO YyryHa
U CTaJIH.

Hemerannbl. OcobeHHOCTH CTPOEHUST aTOMOB. HemMeTasutel — MpOCThIe BEIeCTBa. 3aBUCHMOCTD
CBOICTB TaJIOTEHOB OT WX mNoJiokeHus B Ilepmonmueckoii cucreme. OKUCITUTEIbHBIE U
BOCCTAHOBHUTEJIbHBIE CBOMCTBA HEMETA/UIOB B 3aBUCHMOCTH OT UX TMOJOXKEHUS B Psiay
3JIEKTPOOTPULIATEIbHOCTH.

Nemonctpauuu. Komekius Metauios. B3auMoneiicTBie MeTaioB ¢ HeMeTaulaMH (3Kesiesa,
LIIHKA U aJFOMUHUSI C CEPOM, AIFOMHHUS C HOJIOM, CYPbMBI C XJIOPOM, TOPEHHUE JKeNie3a B XJIope).
Tlopenne meramnos. Kosneknust Hemetamos. ['openne HemeraiuioB (cepwl, ¢ocdopa, yris).
BriTecHeHe MeHee aKTUBHBIX TaJIOTEHOB U3 pPaCcTBOPOB HX cojel 60.]'[66 AKTUBHBIMU
raJoreHamMu. KOJ'IJ'IGKLII/UI 3aIUTHBIC METANIMYCCKUE W HEMETAJUIMYCCKUE TIOKPBITUA OT
KOPPO3HH.



IIpakTuyeckas padora. PelieHne skcepuMeHTaIbHBIX 3a4a4.

IIpopuabubie u mnpodeccHOHAJBLHO 3HAYMMBIE 3JJE€MEHThI coaepxanus. Kopposus
METAJIJIOB. XUMHMUECKasl U 3JIEKTPOXUMHUYECKasl. 3aBUCUMOCTb CKOPOCTH KOPPO3UHU OT YCIOBHM
oKpykaromer cpenbl. Kiaccupukanmusi KOPpO3HMH METAJUIOB 10 PA3JIMYHBIM PH3HAKAM.
CriocoObl  3amuTel METAUIOB OT KOopposuu. llpomsBoxactBo uyryHa m cranu. CunmkatHas
MIPOMBILUIEHHOCTb. BUIBI CTPOUTENIBHBIX CMECEH.

Pazgen 2. OPTAHNMYECKAA XUMMUA.
2.1. OcHOBHbIE OHSITHSI OPTAHNYECKOH XUMHUH U TeOpPHsl CTPOeHUS
OPraHuYecKHUX COeIHHEeHUIl.
Ilpeamer opranuveckoil xumuM. IlpuponHple, HCKYCCTBEHHBIE U  CHHTETUYECKUE
opraHuueckue BenlecTBa. (CpaBHEHHE OpPraHMYECKHUX BELIECTB C  HEOPraHMYECKUMHU.
BanentHocTb. XHMMHYECKOE CTPOEHHE KakK MOPSAOK COEAUHEHUS aTOMOB B MOJIEKYJBI IO
BaJICHTHOCTH.
Teopusi crpoenust oprannvyeckux coequHenuii A.M. bytieposa.
OcHOBHbIE MOJIOKEHUS] TEOPUM XUMHUUeCKOro crpoeHus. M3omepus u usomeprl. XumMuueckue
(bopMyJIBI B MOZIENIN MOJIEKYJI B OPTaHUYECKONH XUMHHL.
Knaccupuxauusi opranmyeckux BemecTB. Kiaccupukanuss BEmECTB 10 CTPOCHHUIO
YIIEPOJHOTO CKeJieTa M HAJIMYMIO0 (PYHKUMOHANBHBIX rpynm. ['omonorun u romonorus. Haudana
HomeHksaTypsl [UPAC.
Knaccuuxanus peakuuii B opraHuyeckod xumuM. Peakuuu  npuUcOelMHEHHs
(ruppupoBaHMs,  TaJOTEHUPOBAHMS,  TUAPOTANIOTEHHPOBAHUS,  rUaparauud).  Peakuuu
OTIICTJICHUs1  (NEeTHOPUPOBAHUS, JETHAPOTaJOreHHUPOBAHMs,  Jeruaparauuu). Peakuuun
3aMenieHust. Peakiiuu nzoMepusanym.
HeMmoHcTpauun. Monenu MOJNEKyJI TOMOJIOTOB U H30MEPOB OPraHUYECKUX COCIUHEHUN.
IpakTnyeckass padora: PemieHune ynpakHEHWH 0O HAmMCaHUIO (OpPMyN HU30OMEpPOB U

rOMOJIOTOB, HOMEHKJIATYPE OPraHUYeCKHUX BELIECTB.

IlpopuiabHbie U npodecCHOHATBLHO 3HAYUMBIE 3JJE€MEHThbl coaepxanus. Ilonarue o
cybctpare u peareHre. Peakimu OKHCIEHHS W BOCCTAHOBJICHHSI OPraHUYECKUX BELIECTB.
CpaBHeHHe KiIacCU(pUKALMN COSNUHEHMH W KJIACCU(UKALMU pEaKkUuil B HEOPraHUYECKOH U
OPraHUYE€CKON XUMHUH.

2.2. Yriesoa0poabl M HX NPHPOJAHbIE HCTOYHHKH
AJKaHbl. AJKaHbBI: TOMOJIOTUYECKUH psAl, U30MEpPUs U HOMEHKJIATypa aJKaHOB. XUMHUYECKUe
CBOICTBA allkaHOB (ME€TaHa, 3TaHA). TOPEHHUE, 3aMELICHHEe, PAa3JIOKEHHE, AETHAPUPOBAHHE.
IIpuMeHeHHe aTKaHOB Ha OCHOBE CBOMCTB.
AJIKeHBI. OTWIEH, ero Tmnojy4eHue (AeruApupoOBaHHEM 3TaHA, JAENOJUMepU3aluei
NOJM3THIIEHA) | OMOJIOTHYEeCKMT  psi, HM30MepHUsi, HOMEHKJIATypa AaJIKeHOB. XHUMHYECKHE
CBOWCTBA STWJICHA. TOPEHHUE, KaueCTBEHHbIe peakunu (oOecuBedynBaHue OpPOMHOM BOABI U
pacTBOpa mepMaHraHaTa Kajus), Tuaparauus, nomumepusanus. [IpaMeHeHne 3THieHa Ha OCHOBE
cBoiictB. [lpasuno B.B. Mapkxosnukosa.
Huenbl n kayuykH. [IoHsATHE O AMeHaxX Kak yIJIeBOAOPOJAX C JBYMsI IBONHHBIMU CBSI3SAMHM.
ComnpsixkeHHbIe AMEHBI. XUMHUYECKHe CBOiicTBa OyTamueHa- 1,3 m m3ompeHa: obecLiBeUHBaHUE
OpOMHOI BOABI W MOJUMEpH3aLUs B Kaydykd. HaTypanbHbIi M CHHTETHYECKHE Kay4yKH.
Pesuna.
AnkuHbl, AnerriieH. XMMUYeCKUe CBOIMCTBA alleTHJIEHA. ropeHue, o0eclBeYrBaHE OPOMHOMN
BOJIbI, NIPUCOENMHEHUE XJIOPOBOAOpoAa W ruapataius. lIpuMeHeHue aleTuieHa Ha OCHOBE
CBOHNCTB. MexXKI1acCoBasi U30MepUs C aJIKaJUECHAMH.
Apenbl. benzon. Xwumuyeckue CBOWCTBa O€H30JIa. TOpPEHHE, pEaKUuu 3aMeIleHUs
(ranorennposanue, HUTpoBaHue). [I[puMeneHne OeH301a Ha OCHOBE CBOWCTB.



IIpupoaHble HCTOYHUKH YIJ1€BOAOPOAOB. IIpupoaHbIil ra3: cocras, IPUMEHEHUE B KA4ECTBE
tornBa. Hedre. Cocras u nepepaborka vedru. [leperonka Hegru. Hedrenpoaykrsr.
Hemoncrpauuu. Komneknust obpasnos Heptn u Hedrenpoaykros. Komnexius «KameHHBIH
yIoJb U NPOAYKLMSI KOKCOXUMHUYECKOTro Mpon3BoACcTBay. Kosnekuus kay4qyKos.
JlaGopaTtopubie onbiThl. O3HaKOMIIEHHE C KOJUIEKLHEH oOpa3snoB HepTH U MPOAYKTOB €€
nepepaboTku. O3HaKOMIIEHHE C ¥ 00pas3iaMu U3MEHNIA U3 PE3UHBL.

IIpo¢puniabHbie U npodeccHOHAIBLHO 3HAYHMMBIE 3JIEMEHThI coiaep:kaHus. IIpasuno
B B. MapkosnaukoBa. Knaccudukarus u HazHaueHne kayuykos. Knaccudukanus u Ha3HAUYeHUE
pe3uH. BynkaHuzauus kayudyka.

[Tonyuenne anerujeHa NTHUPOJU3OM MeTaHa W KapOWOHBIM criocoOoM. Peakims
nonuMepusanuy BUHWIXJopuAa. IlonuBuHMIXJIOpUA U ero mnpuMmeHeHue. Tpumepusanus
aleTIiIeHa B OeH30IL

ITonsitne 00 skcTpakumu. BoccTanoBneHne HUTPOOEH30Ma B aHUJIMH. | OMOJIOrHYeCK Uit
psn apenos. Tonyon. Hurposanue tonyona. Tporuin.

OCHOBHBIE HANPaBIIEHHsI MPOMBILUIEHHON TIepepaboTKH MPUPOAHOTO ras3a.

[TonyTHbI HedTsIHON ra3, ero nepepadoTka.

IIpoueccsl mpoMbilIeHHONH mepepaboTku HedTH: KpekuHr, pudopMmuHr. OKTaHOBOE
4rci0 OEH3MHOB M LIETAHOBOE YHCIIO JU3EIBHOTO TOTLTUBA.

Kokcoxummnueckoe nNpou3BOACTBO U €ro MPOIyKIIHS.

2.3. Kucnaopoacoaep:kaiue opraHudecKue coeTHHEeHHUsI.

Couprel. [lonyueHue »3TaHona OpoKEHHEM TUIFOKO3bI M THUApATalMed >TUIIEHA.
I'mnpokcunbHas rpymnmna kKak QyHKIHOHaNbHasL. [IoHSATHE O MpeneNbHbIX OJHOATOMHBIX CITUPTaX.
XUMHUECKHEe CBOHCTBA 3TAHOJA. B3aUMOEHCTBHE C HaTpueM, OOpa3OBaHHWE NPOCTBIX U
CIIOKHBIX 3(UPOB, OKHUCICHHWE B aipaerun. lIpuMeHeHHMe »>TaHONa HAa OCHOBE CBOICTB.
AJKOronusm, ero rnocieAcTBUs U MpeaynpexIeHue.

I'muuepun kak mpencTaBUTENb MHOTOAaTOMHBIX cnupToB. KauecTBeHHas peakuus Ha
MHOT0aTOMHbIE CUpThI. [IpMeHeHue riuuepuHa.

®enon. Pusnyeckue U XUMHUECKHE CBOHCTBA (eHOoNa. B3amMHOe BIHMsIHHE aTOMOB B
MoJiekyie (peHosIa: B3aUMOAEHCTBHE ¢ THAPOKCUAOM HATPHs U a30THOH KucioTol. [Ipumenenue
(eHoNa Ha OCHOBE CBOKCTB.

Aabaerugbl. [lonstue o0 ampperupax. AJnpaerugHas rpymnna Kak (yHKIHOHAJIbHAS.
DopManbaeru U ero CBOMCTBA. OKUCJIEHUE B COOTBETCTBYIOLIYK) KHCJIOTY, BOCCTAHOBJICHUE B
cooTrBeTcTBYOLUH cnupT. [lodgydueHue anpaernoB OKUCIEHHEM COOTBETCTBYIOIIUX CIUPTOB.
[IpumeHeHne popManbaeruaa Ha OCHOBE €r0 CBOMCTB.

Kap6onoBbie kucaotsl. [Tonstre o kapOoHOBBIX kucaoTax. KapOokcubHast rpymma Kak
¢dbyHkunoHambHAsA. [ OMONOTHYECKUN PsIii TPENETbHBIX ONHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
ITonyuenne kapOOHOBBIX KHCIOT OKHCICHHEM aJbJeTHAOB. XHMHYECKHE CBOMCTBA YKCYCHOU
KUCJIOTBI: OOILMe CBOWCTBA C MHHEPATbHBIMH KHCIOTAMH W PeakUus 3TepUPUKALIH.
IIpumeHenne ykCyCHON KUCJIOTBI HA OCHOBE CBOMCTB.

Caoxubie 3¢pupbl U Kupbl. [lonydeHne cIoXHBIX 3PUPOB peakuuen STeprupUKALIH.
CrnoxHble 3¢upbI B IPUPOJE, X 3HaUeHHE. [I[puMeHeHne CI0XKHBIX 3(UPOB HA OCHOBE CBOWCTB.

Kupsr kax crnoxubie 3¢gupel. Knaccudukanmst >xupoB. XUMHYECKHE CBOHCTBA JKUPOB:
TUIPOJN3 U THAPUPOBAHUE KUIKUX KUPOB. [IpuMeHeHne ;kupoB Ha OCHOBE CBOICTB. MbLia.

YraeBoabl. YrneBonbl, WX Kjiaccuukamusi: MOHOcaxapuibl (TIOKO03a, (PyKTO3a),
arcaxapubl (caxapo3a) U MOoJHcaxapuabl (KpaxMall U LeJUTI0JI03a).

I'moko3a — BemecTBO ¢ ABOWCTBEHHOH (YHKUMEH — ajbIerHaoCIupT. XUMHYECKHE
CBOWCTBA TJIFOKO3BI. OKHUCJIEHUE B TNIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOUT, CITUPTOBOE
Oposkenue. [IpuMeHeHne rIFOKO3bl HA OCHOBE CBOKCTB.



3Ha4yeHUe YTrJeBOAOB B JKUBOH NPUPONE U JKU3HU dYejoBeka. lloHATHE O peakuusx
NOJUKOHJAGHCAIIMA M TUAPONIM3a HAa TpHMepe B3aNMOINPEBpALlEeHUH: IIIOKO3a —>
HOJIMCaxapun.

Hemoncrpauuu. OkucieHne cnupra B ajplaeruy. KadecTBeHHble peakIuu Ha
MHOTrOaTOMHbIe criupThl. KadecTBeHHblE peakumu Ha (eHon. Peaknmst cepeOpsiHOro 3epkana
anbAeruioB W IMoKo3bl. OKHUCIIEHHE albAeTHIOB W INIIOKO3Bl B KHCIOTY C IOMOIIBIO
runpokcuna menu(ll). KauecTBeHHast peakiyst Ha Kpaxmall.

JlaGopaTopHbie onbIThl. PacTBOpeHNE IIMIIEpHHA B BOAE M B3aUMOACHCTBHE C TUAPOKCHIOM

menu(Il). CsoiicTBa YKCYCHOW KHCJIOTBHI, OOINME CO CBOWCTBAMU MHHEPATbHBIX KHUCJIOT.
BsaumopetictBue rmoko3sl u caxaposbl ¢ ruapokcunom meau(ll). KauecrBennas peakuus Ha
KpaxMaJl.

IIpoduiabHubie 1 NpodgecCHOHANBHO 3HAYHMBIE JJIEMEHTbI COAep:KaHUsl. MeTUNOBbIN
COUPT M €ro HCIOJb30BaHHE B KAayeCTBE XMMHUYECKOrO ChbIpbsi. TOKCHYHOCTb METaHONAa U
NpaBUiIa TEXHUKH OE30MacHOCTH MpH padoTe ¢ HUM. ODTHIEHIJIMKOIb U €ro IMpHMEHEHHE.
TOKCHYHOCTD STHJICHIIIMKONS U IPABUJIa TEXHUKH 0€30MacHOCTH pu padoTe ¢ HUM.

[Tonyuenne ¢peHoNa U3 MPOAYKTOB KOKCOXUMHUECKOTO MMPOU3BOACTBA U U3 OEH30J1a.

[Monukounencamus Gpopmaipaeruaa ¢ penosom B (eHomopopManbaeruaHyIO CMOIY.
Aueranpaerun. Ilonstue o keroHax Ha npumepe aueroHa. [IpumeHeHue alleToHa B TEXHUKE U
MIPOMBIIIJIEHHOCTH.

MHuoroo0pasue kapOOHOBBIX KHCIIOT (IIaBejieBasi KUCJIOTa KaK ABYXOCHOBHAS, aKPUJIOBAsI
KHCJIOTA KaK HenmpeaenbHast, OeH30HHast KHCIIOTa KaK apOMaTHIECKast).

[InenkooOpasyromme Mmacima. 3aMeHa JKHPOB B TEXHUKE HENHIIEBBIM CHIPHEM.
CuHTeTHUYECKUE MOIOIINE CPEACTBA.

MonouyHokuciaoe OpokeHne TIIIIOKO3bl. Kucinomonounsle nponykrsl. CuiocoBaHUe
xopMoB. Hutposanue nentronossl. [Tupokcunus.

2.4, AzoTcoaep:kamue oprannieckue coenuHenus. llommmepnt

Amunbl. [Torstue o0 amMuHax. AHWIMH, Kak OpraHudeckoe ocHoBaHue. [lomyueHue
aHWINHA U3 HUTpoOeH3oma. IlpuMeHeHne aHnIMHA Ha OCHOBE CBOICTB.

AMHMHOKHUCJIOTBI. AMUHOKHCIIOTHI KaK aM(oTepHbIe TU(PYHKINOHATIBHBIE OPraHIYECKHEe
coenMHEeHUsl. XUMHUYECKUE CBONMCTBA AMUHOKHCIIOT. B3aUMOJEUCTBUE CO LIEN0YaMH, KUCIOTaMU
U JIPYT € IpyroM (peakuus NOoJUKOHAeHcaun). [[puMeHeHrne aMMHOKHUCIIOT HA OCHOBE CBOHCTB.

Beaxu. [lepsuuHast, BTOpUYHAas, TPETUIHAS CTPYKTYPbI OEJIKOB. XUMHUYECKHE CBOICTBA
OenKoB: TOpeHHe, [IeHATypalus, TUAPOJHN3, LBETHbIE peakuuu. buomorndeckue (QyHKUUU
OemKOB.

Hoaumepsl. benku n nonucaxapuabl Kak OHOMOTUMEPHL.

IInactmaccel. IlonyueHue nmonuMepoB peakiyeil MoJuMepU3alii U MOJUKOHAEHCALUU.
TepMonnacTuuHbIe U TEpMOpPEAKTUBHBIE MIacTMacchl. [IpencraBurenu niacrmacc.

Bonokna, wx knaccudukanmsa. Ilonydenue BOJOKOH. OTHENbHBIE TPEACTABUTENN
XUMHUYECKHX BOJIOKOH.

HeMoHcTpanun. B3anMoaencTeue aMMHaka U aHWINHA C COJISTHOM KHMCJIOTON. Peaknus
aHmIMHAa ¢ OpoMHOI Bomoi. PacTBopeHme u ocaxneHue OenkoB. LIBeTHble peakiuy ONKoB.
I'openne nTuubero nepa v MEPCTIHOW HUTH.

JlaGopaTopHbie onbiThl. PacTBOpeHne OenkoB B Boxme. JleHaTypauus pactBopa Oenka
KYPHHOTO siiilja CIUPTOM, PacTBOPaMHU COJIeH TsDKEJIbIX METAJJIOB U IIPU HArpeBaHUU.

IIpakTnyeckue paGoThl. PemeHne 5KCIEPUMEHTANBHBIX 3a7ad HAa HUICHTHU(PHUKALHIO
OpraHMYEeCKUX COeAUHEeHUN. Pacrio3HaBaHKe MJacTMacC U BOJIOKOH.

Ilpopnabnbie #u  npodecCHOHAJBHO 3HAYMMBIC JJIEMEHTbl  COAEPKAHMS.
AMuHOKanpoHoBasi kuciaora. KampoH kak npeacTaBuTeNb MOJMAMMIHBIX ~ BOJIOKOH.
Ucnonp3oBanne  ruzppoim3a  OEIKOB B MIPOMBIIIJIEHHOCTH. IMonusuaMIXTOPUT,
noymrerpadTopaTunier  (teduon). DenomopopManmbAeTHIHbIE IIacTMacchl.  Llemrymonn.
IIpompbliieHHOE MPOU3BOACTBO XUMHUYECKUX BOJIOKOH



5.1. O0bem yueOHOI AUCHUNIMHBI U BHABI Y4eOHOH padoThI

Bun yueOHoii padoThl Obvem uacos
MakcumajibHas yueOHast HArpy3ka (Bcero) 171
Oos3aTennbHAs ayauTOPHAN YueOHAs1 HArPy3Ka (Bcero) 114

B TOM YHCJIC:

[IpakTuueckue 3aHATUSA 13

CamocrosiTeibHAs padoTa odyuaromerocs (Bcero) 57

Hmoeosas ammecmayus 6 ghopme - oughghepenyuposannwiii 3auém.




5.2. TemaTuueckuii JIAH U colep:KaHHe Y4eOHON AUCHHIIINHDBI Xumusi

HaumenoBanue CoaepxaHue yueOHOro MaTepuaJa, JjadopaTopHble H IpaKTHYeCKHe padoThl, Oobem Yposen
pa3aeJioB U TeM caMoCTOsITe/IbHAsI padoTa o0yuaomuxcs, Kypcopasi padora (mpoexr) 4acoB b
O0CBOEHH
bl
1 2 3 4
Pazpen 1. Oowmas u Heopranuyeckasi xumust. (73 1) 73
Tema 1.1. Cooepoicanue yuebnozo mamepuaia 7
OcHoBHBIE 1. IlpencraBnenus O CTPOEHUH BEILIECTBA. 7 1
XMMHYeCKHe noHsaTHs | 2. BaneHTHOCTD.
H 3AKOHBI XUMHUH 3. Xumugeckue GopMyJbL.
4.3aK0OH NOCTOSIHCTBA COCTAaBA.
5.0THOCHUTENBHAS ATOMHAS U MOJIEKYJISIPHAST MacChl.
6 KonuuecTtso Bemectsa. Mojb. MonsipHast Mmacca. MonsipHbIii 00BbEM ra3os.
7.3aKOH COXPaHEHUs] MACChl BEHIECTBA NPU X UMHUYECKUX PEAKIIHSX.
Camocmoamenvnan paboma obyuaroujuxcs 3 3

IIpespaienue BemecTs.




Tema 1.2.

Hepuognueckuit
3aKO0H U
nepuoaAuvecKast
CHCTEMAa XUHMHY€eCKOr0
3JIeMeHTAa
A.N.MengeneeBa.

Coodepoicanue yuebnozo mamepuaia

=]

1 .Ilepunonuueckuii 3akon .M. Menneneesa.
2.Ilepunonnueckas cucrema /.M. Menneneesa.
3. Crpoenue aToma.

4. Onucanne XapaKTePHBIX CBOMCTB 3JIEMEHTAa U €r0 COSNMHEHUN HUCXOMS U3 TMOJIOKEHUS
€ro B NEPUOANYECKON CUCTEME.

5.Pacnpenenenune 3IEKTPOHOB MO DJHEPreTHYECKMM  YPOBHSAM U MOAYPOBHSM.
6.CocraBneHue 3JEKTPOHHBIX (HOPMYT M TrpadUIecKHX CXEM CTPOEHHs! 3JIEKTPOHHBIX
CJIOEB aTOMOB.

7.XapakTepUCTHUKA 3JIEMEHTOB 10 UX MOJOKEHHUIO B IEPUOANYECKON CUCTEME.

Ilpakxmuueckoe 3anamue Nel.
CocrasneHne 3J1eKTPOHHBIX (POPMYJT AaTOMOB .

Camocmoamenvnan paboma obyuaroujuxcs

Hayunsiit u rpaxxnanckuii noasur /.M. Menneneesa.

Tema 1.3

CTtpoenne BemecTBa.
XuMH4ecKasi CBSI3b.

Cooepoicanue yuebnozo mamepuaia

10

1.Ycnosus o6pa3013aH1/1$1 XUMHYECKOH CBSI3H. NOoJisIpHasA W HETIOJIAAPHAsA KOBAJICHTHBIC CBA3U.

3apsin MIOHOB, TIOHSITHE CTETICHN OKUCJICHHUSI.
2. MoHHas CBA3b.

3. Metannnueckass 1 BOAOPOAHAs CBS3b.

10




4 Kpuctaninueckue peleTKy ¢ pa3InuHbIM TUIIOM XUMUYECKOU CBS3H.
5 KommiekcHbIe COeTHHEHMS.

6. JlucnepcHble CUCTEMBI.

7. Teopust A M. Bytneposa.

8 IlonumepsL

9.Pemienne ynpaxHeHUN.

10. O6o01IEeHne 3HAaHUH 10 TEME.

Tema 1.4.

DIeKTPOMTHYECKASA
AUCCOLMALHSA

Cooepoicanue yuebnozo mamepuaia

10

1. DJAEeKTpOJUTBI U HEIJNEKTPOJIUTBL DJIEKTPOIUTHYECKAs] JHUCCOLMALMS BEIIEeCTB C
MOJIIPHON KOBAJIEHTHOM Y MIOHHOH CBSA3BIO.

2. CremneHb 3JeKTpOIUTHYECKOH nuccornuanuy. CHIIbHBIE U CIa0ble 3JIEKTPOIUTHL

Peakunu moHHOrO OOMeHa. YCIOBHS NMPOTEKAHUS PEaKLUHd MOHHOrO OOMEHa 1o

KOHIIA.

4. Xumudeckue CBOHCTBA KHCJIOT, OCHOBAaHHUH, COJIeH B CBeTe MPEACTABJICHUN 00
SJEKTPOJIUTHUECKON  JHUCCOLMAllMM U OKUCJIUTEIbHO-BOCCTAHOBUTENbHBIX
npoLeccax.

5. TI'mpponus coneit.

(9%

6.Onextponu3. CoctaBieHue cxeMm syekTponuza. KoHuenrtpauus pactsopos. Psp
HanpsbkeHul. [Iponeccsl, npoTekaromye Ha KaToJe U aHOE.

7.PacTBOpBI C ONpPENEIeHHON MacCOBOM AOJIEH PACTBOPEHHOIO BEIECTBA.

Ilpakmuueckoe 3ansmue No2 Cocrasnenue ypasaenuit OBP

Ilpakxmuueckas paboma No3 «IITpurorosieHne pacTBOPOB € 3aJAHHOM MaCCOBOH JOJIEH»




Ilpakxmuueckoe 3anamue NedpI'uoponus coneity

Camocmoamenvnan paboma obyuaronjuxca CoctaBjaeHUe YpaBHEHUI THAPOIIH3a CONEH. 2
Camocmoamenvnan paboma obyuaroujuxcs COCTaBICHUE CXEM SJIEKTPOJIN3A. 2
Tema 1.5. Cooepoicanue yuebnozo mamepuaia 12
Knaccudpurxanus
HEOPraHHYECKHX 1.IIpocThle U COXKHBIE BELECTBA. 8
COeIMHEHHUI U ux
A 2-3.0Kcumsl.
CBOMCTBA.
4-5 Kucnorsr.
6.Conu.
7.0OcHOBaHUs.
8 Pemenne ynpaxHeHU.
Ilpaxmuueckue pabompoi. 3

Ilpaxmuueckas paboma No4. Pacuersl 1o XUMHYECKUM ypaBHEHHsIM. Pernenue 3anaq.
Ilpaxmuueckoe 3anamue Ne5. «PereHne 5KCIepIMEHTAIBHBIX 32121

Ilpaxmuueckoe 3anamue Ne6. «Pemenne pacuéTHbIX 3aa9»

Konmponwsnas paboma.

Camocmoamenvnan paboma obyuaroujuxcs




KucnoTsl B ObITY 1 XO35IHCTBEHHON IEATENIbHOCTH YEJIOBEKA.

Conu B ObITY U XO3STHCTBEHHOMN AESITEIbHOCTH YEJIOBEKA.

Tema 1.6.
XumMH4YecKHe
peaxuuu.

Cooepoicanue yuebnozo mamepuaia

10

1 Knaccupukauus XUMHYECKHX PEAKUUHA MO YUCIY M COCTABy HMCXOOHBIX M OOpa3yrOIIUXCs
BELIECTB.

2 Knaccuuxanus XMMHYECKUX PEAKLFH MO TETIOBOMY 3P QeKTy.

3 Knaccugukanums XUMHYECKUX PEaKIMi N0 CTeNeHNn 0OpPaTUMOCTH.
4. OBP.

5.Peaxkunu nOHHOrO OOMEHa.

6.CKOpOCTb XUMHUYECKUX PEeaKLUil.

7. X¥MHUYECKOE PABHOBECHUE U YCJIOBUS €r0 CMELLCHUS.

8. Pemenue 3amau.

Ilpaxmuueckas padboma Ne7. PemeHne 3KCIEPUMEHTAIBHBIX 3a/1a4.

Cemunap no meme.

Camocmoamenvnan paboma obyuaroujuxca CoctaBieHne KPOCCBOPIA HA TEMY « XUMHUECKHE
peaxkun»

Tema 1.7.
Meranabl u
HEMEeTAJLIDI.

Cooepoicanue yuedbnozo mamepuana.
1.Ctpoenue u pusnveckne CBONCTBA METAIUIOB. XMMUYECKHE CBOWCTBA METAIIJIOB .

2. Crioco0Obl MOTyueHHs] METAIIOB.

16

14




3. DNeKTpOXUMHUUECKUH Psii HANIPSKEHUH MEeTaJIOB.

4. O0was xapakTepUCTHKA METAIJIOB | TPYMITbI MIaBHOW MOATPYIIIEL
5. O0mmas xapakTepuCTUKa METAJUIOB 2 TPYIIIBI TNIABHON MOATPYIIIIHL.
6. AIOMUHUI.

7. Metanst nobounbx noarpym. JKeseso.

8. CrinaBbl.

9. Ctpoenne u pu3nueckue CBOMNCTBa HEMETAIIIOB. X UMHUYECKHE CBOMCTBA HEMETAJLIOB .
10.I'anorexsrl.

11. Ob1mas xapakTepuCTUKa HEMETAJIOB MOATPYIITBI KUCIOPO/A.
12. O6mas xapakTeprcTHKa HEMETAJIOB MOATPYIIIEI a30Ta.

13. O6mas xapakTeprucTHKa HEMETAJIOB MTOATPYIIIBI YIIIepoaa.

14. Pemenue 3amau.

Ilpaxmuueckas paboma Ne8 «Ceoiicmea mema/iioe U HEMema/L106».

HNTorosasi koHTpoOIbHASI padoTa.

Camocmoamenvnan paboma.
Pedepater Ha Temy «XapakTepuctrka Metajuia (JIlo0oro)»

Pedepater Ha Temy «XapakTepucTrka HemeTasuia (Jiro0oro)»




Paspean 2. Opranuyeckasi Xumust 41
Tema 2.1. Cooepoicanue yuebnozo mamepuaia 6
Beenenne. OcHoBHBIE
I10J10KEHHs] TEOPHH 1.YTo u3yyaer opraHu4eCcKasi XUMHUsL. 5
XUMHYeCKOro
2. Teopus xumuueckoro crpoerust A.M.bytneposa. Ee ocHOBHbIE MOOXKEHUS.
CTpOeHHs
A.M.byt.1eposa. 3.3aBUCUMOCTb CBOWMCTB OpraHMYECKUX BEIIECTB OT XHUMMUYECKOTO CTPOEHHUs, TIOHATHE
yriesonoponos. CTpykrypHbie popmybl. MU3omepust.
4. OcoOeHHOCTh 3JEKTPOHHOTO CTPOEHUs aroma yriepoma. IIpuumHBl MHOrooOpasus
OPraHUYe€CKUX COCIAUHEHUH.
5 Knaccudukanus OpraHHueCKiX COSTUHEHHH.
6. Ilpaxmuueckas paboma Ne9 « Cocmaeienue cmpykmypHusix popmy.t eeujecme» 1
Camocmoamenvnasn paboma obyuaroujuxcs 3
Joxnao «Knaccudukanusi OpraHn4eCcKuX COeIUHEHUN
Tema 2.2. Cooepoicanue yuebnozo mamepuaia 13
YrieBoaopoasbl U UX
npHpPoAHbIe 1 IlpenenbHble  yrieBomopoasl, obOmas ¢opMmyrna cocTaBa, TOMOJOTHYECKas pa3HOCTbh, | 12
HCTOYHHKH., XUMH4YecKoe cTpoeHrne. KoBaneHTHbIE CBsI3W B Moyekynax, sp " rubpunmsauun. I[lonsTue
yriaeBofopogHoro  paaukana.  M3omepuss  yrieponHoro — ckenera.  Cucremarudeckas
HOMEHKJIaTypa.
2.  XUMHUYECKHE CBOWCTBA. TOpPEHHE, TAJOMAUPOBAHUE, TEPMHUUYECKOE  Pa3JIOKECHHUE,




OEeTUAPUPOBAHUE, OKUCIIEHUE, n3oMepu3anus. MexaHnusm peakuuu 3aMmelnenus. Peakuus Bropua.
3. IlpakTuueckoe 3HaueHUE NPEAETIbHbIX YIIIEBOAOPOA0OB U UX rajJOr€HO3aMEICHHBIX.
4 MertaH, CBONCTBA, NPUMEHEHHE.

5.Ankenpl. O0mast gopmyna ankeHoB. OTuieH. Ero ctpykrypHas dopmyna. DiIeKTpOHHOE
cTpoeHue. Bunbl ¢Bsi3u 1 sp " ruOpuaN3aLis aTOMOB YIJIEPOa.

6. 'omonmoruueckuii psn 3TUICHOBBIX. CHCTEMaTUYECKast HOMEHKIIATypa.
7. IlonyueHue ankeHOB.

8. XuMHUeCKHe CBONCTBA AJKEHOB HA IPUMEpPE STHJICHA: PEaKlMs HUOHHOIO MPUCOCIUHEHUS
(B3aUMONEWCTBUE € TajlOT€HaMH, TaJIOTEHOBOAOPOAAMH, BOAOPOAOM, BoOmoi). OObsicHEeHUe
npasuia MapKOBHUKOBA C TMO3ULUN 3JIEKTPOHHOIO CTPOEHHUs pEarupyrollux BeLIEeCTB.
OxucneHue ankeHOB rlepMaHraHatoM kanus. I'openue. [lonumepuzanust.

9. AnKuHBL. ALIETHIEH.

10 .benszon. CrtpykrypHas ¢opmyna. Tun rubpuamzaumu atoMoB yriepopa B OEH30JIbHOM
konblie. [TorAaTHe 00 3MEKTPOHHOM CTPOSHHU O€H30J1a KaK CONMPSDKEHHOW CHCTEMBI C 3aMKHYTOM
nenpro. Punveckue M XUMHUYECKHE CBOICTBa OeH30i7a. XapakTepHble peakd HOHHOTO
3amenieHus: (OpoMHUpOBaHUE, HUTPOBaHKE). Y CIIOBHS UX HposeneHust. OCOOEHHOCTh MPOTEKAHUS
peaKuui NPUCOCIUHEHNUST BOIOPOAA U XJIOPa.

11 IlpuponHble HCTOYHUKH YIJIEBOJOPOAOB.

12. Pemenue 3amau.

KonrtpoabHnas padora no teme.




Camocmoamenvnan paboma odyuaroujuxca MonennpoBaHUe aKaHOB. 2
Camocmoamenvnan paboma obyuaroujuxca Pemenne 3anadq. 3
Tema 2.3. Coaep:xkaHue yueOHOro MarepuaJa 11
1.Comprel. CTpoeHHE TpeneIbHBIX OJHOATOMHBIX CHUPTOB. PYHKIIMOHAIBHAS TPYIa CIUPTOB | 8
Kucaoponoconepxa- (ruppokcorpynma), ee 3JIeKTPOHHOE cTpoeHue. Iomornormueckuit psa cnuptoB. CTpyKTypHas
e OpraHEeCcKHe u3oMepust (M30MEpHsl YIIIEPOIHOTO CKejeTa W MOJOXKEeHHe (PYHKUMOHAIBHOH TPYIIIIBI).
P — PaunonanbHass u cucremarndeckass HOMeHKJIaTtypa. OCHOBHBIE CIIOCOOBI MOJYYEHUs CIIUPTOB:

rUApaTanys ajkeHOB, B3aMMOJCHCTBHE TaJOT€HONPOU3BOAHBIX YIJEBOAOPOAOB CO LIEIOUBIO;
BOCCTAHOBJIEHUE ajbAeruaoB. PU3MYECKHME U XUMHUYECKHE CBOWCTBA CIUPTOB.  MeTaHON U
sTtaHoj. VX mpUMeHeHWe W TPOMBIIUICHHBIH CUHTE3. SJOBUTOCTh CHHPTOB, TyOUTEIHHOE
NEeMCTBHE Ha OPraHU3M YeJIOBEKA.

2. MHOTOaTOMHBIE CITUPTHI, X cTpoeHne. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX CITUPTOB.
3. ®eHoOmM.

4. Omnpenenennie kjacca anpaerngoB. Mx ¢ynkuuonanesHas rpynma. OOmas  ¢opmya,
TOMOJIOTHUECKHI PSIl U CTPYKTYpHAs M30MEpHsl aibAerua0B. PallMoHa bHas U CHCTEMaTHYECKast
HOMeHkJaTtypa. IlojgydeHue W CBOWCTBA aibAerHIOB. PeakiMd HOHHOTO MPHCOCAMHEHHS MO
KapOOHWIBHOH rpynme (B3auMOIEWCTBHE C BOAOPOAOM, BOAOH, CIOUPTOM, aMMHAYHBIM
pacTBopoM okcuaa cepebpa). Peakiuu okuclieHHs] albIerHAHOW TPYIIBI - B3aUMOAEHCTBHE C
okcunom cepebdpa (I) u runpokcunom menu (I1) -kayecTBeHHBIE peaKIMK HA albaerHabl. Peakiuu
3aMelleHHusT BOAOPOAAa B VIJIEBOXOPOAHOM panukane. Popmanbaerua. Iloaumepusarius.
TOKCHYHOCTb AEHCTBHS alibIETUAOB U KETOHOB Ha JKUBbIE OPTraHU3MBI.

5. OmpeneneHue kjacca KapOOHOBBIX KHCIOT. MX (yHKUMOHANBHAs Tpymma. DIEKTPOHHOE
CTpoeHHe KapOOKCHJIBHON TpyNmbl M YIJIEBOJOPOAHOro pagukama. OOmas ¢opmyna u
TOMOJIOTHYECKHH DSl MPeneNbHbIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT. Buabl CTpyKTypHOH
nzomepnn. Cucremarnyeckas HomMeHkiatypa. Ilonydyenne u ¢pusndeckue cBOHCTBa KapOOHOBBIX




KACIOT.  XMMHUYECKHE CBOWCTBA KapOOHOBBIX KHCIOT. Peakiuu ¢ ydacTHeM THAPOKCHIIA
KapOOKCHJIBHOH TpymIbl (B3aMMOIEHCTBHE CO CIHUPTaMHU) - TIOJIYYEHHE CIOXKHBIX 3(HpoB.
Peakiyu 3aMerneHust BOZOPOJa B YIJIEBOJOPOAHOM paavKaje (raJoreHHpoBaHHe) KapOOHOBBIX
KUCIOT. BaxHeimme mnpencraButenn KapOOHOBBIX — KHCIIOT: MypaBbUHAs, YKCyCHas,
NAJBMUTHHOBASI, CTEAPUHOBAs, akKpwioBas, oyenHoBas. OCOOEHHOCTb XMMHUYECKHX CBOWCTB
MYPaBbHHOM KHCIIOTBI, PEaKIUsl «cepeOpsTHOTO 3epKaiay.

6. Crtpoenue cnoxkubix 3¢gupoB (obmas dopmyna). Peakuuu stepudukanmu. OOpaTuMocTh
peakuuu srepuduranyy. KucnoTHeli 1 MmEI0YHOH THAPOIN3 CIOKHBIX 3¢upoB. Mx npuMeHeHne
B HAPOIHOM XO3siCTBE, pob B pupone. JKupel u ux cBoicTsa. Beicimne kapOOHOBBIE KHCIIOTHI,
BXOISIIIHE B COCTaB MPHUPOAHBIX JKUPOB (MAJIbMUTHHOBAS, OJICMHOBAs, CTEAPHHOBAs).
Dusnyueckrue U XUMHUYECKHE CBOMCTBA XKUPOB. TMAPOJIU3 XKUPOB, UX OKHUCIECHHE, TMIAPUPOBAHUE
JKUJIKUX KUPOB.

7 Ilousitue u xinaccudukaius yrieBonoB. MoHocaxapunsl. [lonstue o ¢porocunrese. CtpoeHue
[JIIOKO3bl  Kak MHOIOaTOMHOIO — albAerujocnupra. Bunbl H30MeTpuu MOHOCAXapHIOB.
Uzobpakenne ¢opmynbl D- rmroko3pl. XUMHYECKHE CBOMCTBA TJIFOKO3bI, OOYCJIOBJIEHHBIC
HAJIMYUEM aJIbICTUAHON rPpyIIbl. oOKucienune okcunom cepedpa (I) wmm runpokcunom menu (I1).
CroiicTBa, OOYCJOBJIECHHbIE HAJMYHEM B MOJEKYJIe CIHUPTOBBIX THUAPOKCHIOB (peakuus Ha
MHOT'OaTOMHBIE CITUPTHI). Buabl OpokeHUs TIr0K03b! (CTUPTOBOE M MOJIOYHOKHCIIOE). 3HAUeHNE
IJIIOKO3bl U €€ MPOM3BOAHBIX AJsA denoBeka. Haxoknenue rmoko3el B npupoge. Ilonstue o
ButamuHe «C» (ackopOuHOBas kuciiora). DpykTo3a - CTPYKTYPHBINA U30Mep TIFOKO3bl. CTpoeHue
u cBoiicTBa ¢pykTo3bl. [lucaxapuabl (ManbTO3a M caxapos3a), X COCTaB, CTPOCHHE, CBOWMCTBA.
Peakuns ¢ rumpokcupom memu (II), rumpommsIlommcaxapunel. Kpaxman. Cocras, crpoeHue.
XUMHUYECKHE CBOWMCTBA. peakuus ¢ #HoxoMm, ruaponus. lIpespaimeHne kpaxmana NUIOA B
opranusme. ['mmukxoren. Ilemmono3a. CocraB, cTpoeHue, CBOWCTBA. ABOTHOKHCIBIE U
YKCYCHOKHCITBIE 3(HUPHI LeJUTH0103b1. MIX mpuMeHeHue.

8. Pemenue 3amau.

Ilpaxmuueckas paboma Nel 0. «CBoHicTBa YKCYCHOHN KUCIOTBD)




Ilpaxmuueckas paboma Nel 1. «Pemenne 5KCIEPIMEHTAIBHBIX 3a1a9»

Konrpoabnas padora.

Camocmosmenvnasn paboma obyvarowuxcsa. ['eHernueckas cBs3b 1o Teme. HenpenenbHble
YTJIEBOOPOAbL.

Camocmoamenvnan paboma obyuaroujuxca CocraBienne ypaBHeHui: [ eHeTndeckas cBs3b
IIpeBpaLIeH!sl YTIIEBOAOPOIOB.

Camocmoamenvnan paboma obyuaroujuxca. Coodmenne: "O Bpene aaxorous".

Camocmoamenvnan paboma obyuaronjuxca Coobmenns: TOKCHIHOCTb NEHCTBUS AbIETHAOB U
KETOHOB Ha YKMBBIE OPTaHU3MBI.

Camocmoamenvnasn paboma

Joknan: Meina. Mbuia Kak COJIH BBICIINX KapOOHOBBIX KHUCJIOT U MX MPOU3BOAHBIX. [IoHSATHE O
CHUHTETHUYECKUX MOIOLIUX CPEACTBAX.

Camocmoamenvnan paboma obyuaronjuxca . CocrapieHne ypaBHeHUN: | eHeTHUeCKast CBA3b
MeXly OPraHu4eCKUMH COEAMHEHUSMHU.

Camocmoamenvnan paboma obyuarouwjuxca. iccnenosarenbckas padora: KauectseHHOE
OIpeiesIeHHe Kpaxmala.

Tema 2.4.

A3oTcoaepxkamue
OpraHuvyecKue

Cooepoicanue yuebnozo mamepuaia

1. Amunbl. Knaccupukaums. M3omepust m HOMeHKIaTypa amMuHOB.  (OCHOBHBIE CBOHCTBa
aMUHOB. BzammoneiicTeue ux ¢ BOmOM u kucioramu. CpaBHEHHE OCHOBHBIX CBOWCTB
METUJIAMUHA U AUMETUIIAMUHA.




COeIMHEHHSI.
Hoanmepsl.

N

Apomatudeckue amuHbel. AHUIUH. Ero crpoenue. ®@u3nueckue U XMMUYECKHE CBOMCTBA

MEePBUYHBIX APOMATHUYECKUX aMUHOB Ha IPUMEPE AaHUIIMHA.

3. Tlonstue o0 amuuokucnorax. L- AMunokuciotel. Ux 3HaueHue B mpupone. Haspanue
AMUHOKHCIIOT. Buabl m3omepun. ®Pusndeckue M XMUMHUYECKHE CBOWCTBA aAMUHOKHCIIOT.
ITonsitTue o OunonsApHOM HOHE;, aM(OTEPHOCTh AMHHOKHCIOT B3aUMOJIEHCTBHE C
KHCJIOTaMH U CO LIeJIoYaMH , 00pa3oBaHHEe MENTHIOB.

4. benku kak OuononuMepbl aMUHOKHCIOT. [IpencraBnenne 06 aMHHOKHCIIOTAaX, BXOASIINX B

COCTaB MPHUPOAHBIX OENKOB. YCIOBHsA NPOBENEHHs ruapoimn3a OenkoB. buonormueckue

¢byHKUMN OEKOB.

5. CuHTeTHUecKHWe TUTACTMACChl M BOJIOKHA, monmd(upHbIe (JIABCAH) W MOJUAMUTHBIC
(xampon).

6.  PoJjp XUMHH B CO3JJaHUHM HOBBIX MAaT€PUAJIOB, MPAKTUUECKOE UCMOJb30BAHHUE MTOJIUMEPOB U
BO3HUKHOBEHHUE JKOJIOTUYECKOW MpoOJeMbl BTOPUYHONW MepepabOTKH TMOJTHMEPHBIX
npoaykToB. HeoOXoaumMocTh CO3MaHusl MOJMMEPOB, PACIOJATaIOIIUXCsl B €CTeCTBEHHBIX
VCJIOBUSIX U HE 3arps3HSIOIIMNX OKPYKAIOIIYIO Cpeay.

7.  Pemenwne 3agad.

2
Ilpaxmuueckas pabomaNel2 «Xumuueckue ceotlicmea deikoey. 1
1
Ilpaxmuueckas pabomaNel3 «Pewtenue IKCnepumMeHmaibHvixX 300a4 )
Camocmoamenvnasn paboma obyuaroujuxcs
3
Joknan: « AsoTconepiKaiye OpraHMYecKue COeTUHEHUsD (TI0 BBIOOPY)
2
Camocmoamenvnan paboma obyuaroujuxcs . CocTaBieHHE KPOCCBOPAA HA TEMY
«Opra"uueckye BELIECTBaY.
. - 2
JAuddepeHunpoBaHHbIN 3a4€T.
Bcezo: 114




JI1st XapaKTepUCTHKH YPOBHS OCBOEHHs y4eOHOr0 MaTeprasia NCIIONb3YIOTCS CIeyomye 0003HaueHNUS

1. — O3HaKOMUTENBHBIN (Y3HABAHHE PaHEE U3YYEHHBIX OOBEKTOB, CBOMCTB),
2. — penpOAYKTUBHBIN (BBITOJHEHHE ACATEIBHOCTH IO 00paslly, MHCTPYKLIUU WK TIOA PYKOBOJCTBOM)
3. — IpORYKTUBHBIH (TTAHUPOBAHHIE U CAMOCTOSITENIbHOE BBIITOJIHEHHE ACATEIBHOCTH, PEIIeHUe MPOOIEMHBIX 3a/1a4)



6. YYHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHMUE

TpedoBaHusI K MUHHMAJIBHOMY MATEPHATbHO-TEXHUYECKOMY 00ecnedeHHI0
Peanmu3zanust mporpaMMbl JTUCIUTUTUHBI TpeOyeT Haau4uus yueOHoro kaduHera - jadopaTopuu mo

XUMHH.
Oo6opynoBanue yue6HOro KabuHeTa:

1. Pabouee mecTo mpemnogaBaTesi
2. Jlocka
3. TlocagouHble MECTa IO KOJHMUYECTBY OOYHAIO LITHXCSI
4. KommuiekT y4eOHO-HArJSIIHBIX TMOCOOHWI: CJIOBapH, ONOPHbBIE
CTEHbI, Pa3JaTOUYHBIA MaTePHAJ, CXEMBI, TAOIHLIbI

5. BeiTskHOM mkad

Jlabopartopus ocHaleHa:

Komnexmum;

KoMmiekT XuMu4eckoil NoCy bl

Habops! peakTHBOB;

Mertamudeckue ceidol

Anrteuka

TexHuyeckue cpeacTBa 00yUeHHSsI:

-Komnerorep

-Tenesusop

-DVD-nucku ¢ yueOHBIMI MaTepraniaMu

-DVD-nneep

-Buneodpunpmbr

-JluCKH1 MO XUMHH

-DkpaH-1mr.

- MynpTUMEOUIAHBIN IPOEKTOP

- IIporpammuoe obecneuenue u nocryn k cetu MTHTEPHET

KOHCIICKTBI-IIJIAKAThI,



3.3.1. Ocnosnasn rumepamypa

labpuensu O.C. Xumus 10-11 knaccer.—M.,2013
LisetkoB JL. A. Opranuveckas xumust 10 kmacc.- M., 2012
Epoxun FOM. Xumus: yuebuuk. — M., 2007.

I'abpuensta O.C. IlpakTukym mo obmel, HeOPraHUYEeCKON 1 OPraHMYeCKONH XUMHUU: y4el.
nocobue nust cryn. cpexa. mpod. yued. 3aBemenuii / [abpuensa O.C., Ocrpoymos W.T,
Hopodeesa HM. — M., 2007.

Iabpuenssn O.C. Xumusi B Tecrax, 3amadax, ynpaxkHeHHsx: yded. mocobue anst CTyn.
cpen. nmpod. yueOHbix 3aBeaenuii / O.C. I'abpuensy, I'.T". JIsicoBa — M., 2006.



