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MYHULIUITIAJIBHOE BIOJDKETHOE OBIIIEOBPA3OBATEJILHOE
VUPEXJIEHUE ITPOJIETAPCKAS CPEJIHSS OBLI{EOSPA3OBATEJIBHAS
[IIKOJIA Ne 4 UMEHU HMCAHOBA XAUMA JTABUJJOBHNYA
[.ITIPOJIETAPCKA TTPOJIETAPCKOI'O PAMOHA POCTOBCKOM OBJIACTU

AHHOTanMs K padoueii mporpamme
YuebHoro npeamMera « XuMHs»

Pabouas mporpamma yue6HOTro npeamera «XuMus», 0043aTeNbHON NpeAMETHOMN o0nacTu
«O0IecTBeHHO-HAayYHbIE MIPEIMEThI» pa3pabdoTaHa B COOTBETCTBHH C MyHKTOM 18.2.2 ®I'OC
COO u peanusyercs 2 roga B 10 - 11 knacce.

PabGouass mporpamma paspaborana  yumrenem ToH Jlrogmwioit BukrtopoBHOH B
COOTBETCTBUU C TIOJIOKEHHEM O paboyux mporpamMmax U OOpeleNsieT OpraHu3alfio
00pa30BaTeNbHON JEATENBHOCTH YYUTENIEM B IIKOJIE MO ONpeneIEHHOMY y4eOHOMY IpEIMETY
«XuUMUAY.

Pabouas mporpamma ydeOHOro mpenmera «Xumms» sBisercss dacteio  OOIT COO,
OIPEICIISIFOIICH

. COJICpKAHUE;
. IUTAHUPYEMBbIE Pe3yNbTaThl (JIMYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE);
. TEMaTUYeCKOe IIAHUPOBAHUE C YUETOM pabodeld mporpaMMbl BOCIIUTAHUSI.

KanennapHo-remaTueckoe IJIaHUPOBAaHUE SIBISIETCS NPUIIOKEHUEM K  paboueit
porpamme mneaarora.

Pabouass mporpamMMa peKOMEHJOBaHA pelIeHHeM MeToandeckoro coseta MBOY
[Iponerapckoit COLI Ne4 nmenn Hucanosa X. /1.

JaTta 29.08.2022 r.



1. IOSACHUTEJIbHAS 3AININCKA
Pabouas mporpaMma Mo XMMHH COCTaBJIEHa Ha OCHOBAHHUU CIEAYIOUIMX HOPMATUBHO-
IIPABOBBIX IOKYMEHTOB:
1. ®enepanbHOro 3akoHa «O06 0oOpazoBanuu B POy Ne273-D3 ot 29.12.2012 1.
2. Ilpukaz MunucrepctBa obpazoBanuss U Hayku P® or 17 mas 2012 r. Ne 413 «O6
YTBEpkKACHUHM (PellepabHOTO TOCYAapCTBEHHOTO 00pa30BaTeNbHOIO CTaHAapTa CPEIHEro
obmero oOpazoBanusi» (C M3MEHEHHMsSMH W JOMONHEHWsMU 0T1:29.12.2014 r, 31.12.2015 r.,

29.06.2017 r.)

3.ABtopckoii mporpammbl O.C. INabpuensna (I'abpuensu O.C. [IporpamMmma Kypca XuMuu
s 10-11 knaccoB o6meo0Opa3oBaTenbHbIX yupexkaeauii M: [Ipoda,2012)

4. Ilonoxenus o paboueit nporpamme negarora MbOYCOII Ne4 um. Hucanosa X./I.
r.IIponerapcka.

5. OOIT COO MBOYCOLII Ne4 um. Hucanosa X./I. r.ITponerapcka.

6. Yuebnoro mrana MBOYCOI Ne4 um. Hucanosa X. . r.IIponerapcka Ha 2022-2023
yueOHBIi TO/I.

7. Ilpuka3z Munnpocsemienusi Poccuun ot 12 HosiOps 2021 r. Ne 819 («O6 yTBepkaeHUN

[Mopsinka hopmupoBanus QenepanbHOTO MepeyHsl YYeOHMKOB, JOMYIICHHBIX K UCIOJIb30BAHUIO
NpU peau3alii MMEIOUIMX TOCYJapCTBCHHYI aKKPEIWTAIui 00pa30BaTeNbHBIX HPOTrpaMM
Ha4yaJIbHOTO OOIIET0, OCHOBHOT'O OOIIIET0, CPEIHETO 00IIero 00pa3oBaHus""»)

Lesau u 3a7aun Kypca
Kypc xumun HanpaBJjieH Ha:

e (QopmupoBaHUE y yyaluXxcs XMMHUYECKUX 3HAaHUN KaK KOMIIOHEHTA €CTECTBEHHOHAYUYHOM
KapTUHBI MUPA;

e Dpa3BUTHE JIMYHOCTH OOYYaIOUIMXCS, WX MHTEIJIEKTYaJlbHOE U  HPABCTBEHHOE
COBEpILIEHCTBOBAaHME, (OPMHUPOBAHHWE Yy HHUX TYMAaHUCTMUYECKUX OTHOUIEHUH U
HKOJIOTMYECKU TPAMOTHOTI'O TIOBEJIEHUS B OBITY U TPYI0BOM J1€ATEIbHOCTH;

e BbIPAaOOTKY MOHHMMAaHHs OOLIECTBEHHOW NOTPEOHOCTH B Pa3BUTHM XHMHHU, a TaKxke
dbopMHpOBaHHE OTHOIIEHUS K XUMHHU Kak K BO3MOXKHOW oOmactu Oymymieit
IIPaKTUYECKON JNEeATEIbHOCTH;

e (opMupoBaHHE yMEHHIl 0e30MacHOro OoOpallleHUs] C BEIIECTBAMM, MCIIOJIb3YEMbIMH B
MMOBCETHEBHOW KU3HU.

B ocHOBe conepkaHus Kypca XUMHUH JIeKaT HIEU:

e  MaTepHAIBbHOE EJUHCTBO BELECTB IPUPOJIbl, UX TEHETUUECKAs CBA3b;

e IPUYHMHHO-CIEICTBEHHBIE CBS3M MEXAY COCTaBOM, CTPOCHHEM, CBOWCTBAMH U
IIPUMEHEHNUEM BELIECTB;

e TI03HABAEMOCTH BEIIECTB M 3aKOHOMEPHOCTEH XUMUYECKUX PEAKIIN;

e OO0BSICHSIONIAS U IPOTHOCTHYECKAS POJIb TEOPETUUECKUX 3HAHUHN JUIsl (PAaKTOJIOTMYECKOTrO
MaTepuaia XMMHUH 3JIEMEHTOB;

e KOHKPETHOE XMMHMUYECKOE COEMHEHUE IMpeICTaBiseT co00il 3B€HO B HEMPEPHIBHOM LN
IIPEBpALCHUI BEIIECTB, OHO YYacTBYeT B KPYrOBOPOTE BELIECTB WU XUMHUYECKOU
IBOJIIOLINN;

e 3aKOHBI TPUPOABl OOBEKTHBHBl U T[I03HABAEMbI; 3HAHME 3aKOHOB XHMHMH JIaeT
BO3MOXXHOCTb ~ yIpaBJISITh  NPEBPAIIECHUSMH  BELIECTB, HAXOAUTh OSKOJOTHYECKH
Oe3omacHble CHOCOOBI MPOM3BOJCTBA BEIIECTB MAaTEPHAIIOB U OXPAHbI OKpYXKarolleH
Cpenbl OT XUMHAYECKOIO 3arps3HEHUS;



HayKa W TPaKTHKa B3aUMOCBS3aHbI: TPEOOBaHMS MPAKTHKH — JIBWIKYIIAs CHUJIA PAa3BUTHS
HAYKH, yCIEXH NMPAKTUKU 00YCIIOBJIECHBI JOCTH)KEHHSIMU HAYKH;

pa3sBUTHE XMMUYECKOH HAayKH W XHMMU3AIUs HAPOJHOTO XO3SIMCTBA CIyXaT MHTEpecaM
YeJoBeKa M OOIeCTBa B IIEJIOM, MMEIOT TYMAaHUCTHYECKHH XapakTep W IPHU3BaHBI
CHOCOOCTBOBATH PEIICHUIO TI00ATBHBIX MTPOOJIEM COBPEMEHHOCTH.

HCJII/I H3y4YeHHMsI XUMHH:

OCBOEHHE 3HAHWH 00 OCHOBHBIX IMOHATHUSX, 3aKOHOB XMMHHU, XMMHYECKOW CHMBOJIUKH,
BBIJIAIOIIUXCSL  OTKPBITHSAX XHMHHU, POJM XHUMHUYECKOW Hayku B (HOPMUPOBAHHU
COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTUHBI MHpa, METOJaX HAYIHOTO MTO3HAHHUS;
OBJIaJIecHHe YMEHHSIMH HAOJI0JaTh XHUMHUYECKHE SIBICHHS, IMPOBOJIUTh XUMHUYCCKUH
IKCIEPUMEHT, MPOU3BOJIUTH PACUYEThl HAa OCHOBE XHMHUYECKHUX (OPMYJI BEHIECTB H
YpaBHEHHI XMMHUYECKHX PEaKIUii; 0OOCHOBBIBATH MECTO M POJb XMMHUYCCKHX 3HAHHI B
NPAaKTUYCCKON JCATEIBHOCTH JIFOCH, Pa3BUTUH COBPEMEHHBIX TEXHOJIOTHH; IPOBOJUTH
HaOJIFO/ICHUE 32 YKOCHCTEMAaMH C IIeJbI0 MX OIMCAHHS W BBISABICHHS ECTCCTBEHHBIX U
AQHTPOIIOTEHHBIX M3MCHEHUH, CBS3aHHBIX C Pa3BHUTUEM XMMHUYECKON MPOMBIINLICHHOCTH;
HAXOJUTh M aHAIM3MPOBATh WHPOPMALUIO O XUMHUECKOM 3arps3HCHUU OKPYXKAroleh
CpeIbl M €0 TMOCIICACTBUSX;

Pa3BUTHE [T03HABATEIBHBIX ~ MHTEPECOB,  WHTCIUIGKTYaJbHBIX M TBOPYECKHX
CIOCOOHOCTEH B MPOIIECCe M3YUYCHHS BBITAIOIIUXCS JOCTHKCHHA XUMHH, BOUICIIIAX B
OO0IIIEYETIOBEYECKYI0 KYJIBTYpPY; B TPOIIECCE MPOBEACHHUS XUMHUYECKOTO SKCIEPUMEHTA,
CaMOCTOSITEIILHOTO MPHUOOPETCHUS 3HAHUI B COOTBETCTBUH C BOSHUKIITUMH JKU3HCHHBIMH
NOTPEOHOCTSMH,

BOCIIHTAHNE YOOKICHHOCTH B BO3MOXKHOCTH  TIO3HAHUS  JKUBOM  NPHPOIHI,
HE00X0/IMMOCTH OEpEeXHOr0 OTHOILIEHUS K MPUPOJHOM cpelie, COOCTBEHHOMY 370POBBIO;
YBa)XKCHHSI K MHEHUIO OMIOHEHTA MpU 00CYKIEHUU TPOoOIIeM; OTHOIICHHS K XMMHH KaK K
ONIHOMY U3 (YHIAMEHTANBHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U  DIIEMEHTY
00111e4eNI0BEYECKON KYIbTYpPHI;

NpUMeHeHHe MTOJyYeHHbIX 3HaHUM 1 yMEeHUH 1 6e3011acCHOTr0 UCMOJIb30BaHUs BEILIECTB
U MaTepUaJIoB B OBITY, CEJILCKOM XO35HCTBE U Ha MMPOU3BOJICTBE, PEUICHHS MPAKTUYECKUX
3aJa4 B TIOBCEAHEBHOM XKU3HH, NPEIYNPEKIECHUS SBICHUH, HAHOCSAIIUX BpeJl 37J0POBbIO
4eJI0BEKa U OKpYXKarollei cpeje.

3agaun

(dbopMHpOBaHUE Yy HIKOJbHUKOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHNUS, OCHOBAaHHOI'O Ha
NOHUMAaHUM B3aUMOCBSA3M 3JIEMEHTOB JKMBOM M HEXHBOM MpPHUPOJBI, OCO3HAHUU
YeJI0BEeKa KaK YacTH MPUPO/IbI, TPOAYKTa IBOJIOLUH KUBOW MIPUPOIBI;

dopMHpOBaHHE Y UIKOJBHUKOB HKOJOTHUYECKOTO0 MBIIUICHUSI Ha OCHOBE YMEJIOro
BJIaJICHUSI CIOCO0AMH caMOOpPraHU3alluY )KU3HEECATEIbHOCTH;

npuoOpeTeHre HIKOJbHUKAMU OIbITa Pa3HOOOpa3HOW MPAKTUYECKOH JesTelnbHOCTH,
OTIbITA IO3HAHUS M CAMOIIO3HAHUS B TIPOLIECCE U3YUEHUS OKPYKAIOIIEro MHUpa;

BOCIIUTAaHME  TPAKAAHCKOM  OTBETCTBEHHOCTH M TPABOBOIO  CaMOCO3HAHMA,
CaMOCTOSITEIbHOCTH ¥ WHHUIMATUBHOCTH YyYallUXCs dYepe3 BKIIOYEHHE UX B
MO3UTHUBHYIO CO3UIATENIbHYIO SKOJIOTHYECKYIO 1€ TEIbHOCTD;

CO3/laHME YCIIOBHMM JII1 BO3MOXXKHOCTH OCO3HAaHHOTO BbIOOpa HMHIMBUAYaJTbHOU
o0Opa3oBaTenbHON TpPaeKTOpHUH, CIIocoOCTBYIOIIEH HOCJIEAYIOLEMY
npoeCCHOHATLHOMY CaMOOIIPECIEHUI0O, B COOTBETCTBUH C HMHIUBUAYaJIbHBIMU
MHTEepecaMu peOeHKa U TOTPEOHOCTSIMU PETHOHA.



OCHOBHOE coJiepaHue Kypca XUMUM 11 Kjacca COCTaBIAIOT COBPEMEHHBIE MPEICTABICHUS O
CTPOCHMHM BELIECTB W XHUMHYECKOM Ipolecce; o0000IeHHe O KiaccaXx OpraHu4yecKux U

HEOPraHWYECKUX COCIMHEHUN U UX CBOMCTBAX.

[Iporpamma  pa3paboTaHa Ha  OCHOBE  KOHIIEHTPUYECKOTO  TOAXOJa K
CTPYKTYpUPOBAaHHIO Yy4yeOHOro marepuasia. B OCHOBY mporpaMMbl [MOJIOXKEH MPUHIUI
pa3BuBaroniero odyuenus. [Iporpamma onmpaeTcs Ha MaTepuall XuMuu, u3ydeHHsid B §—9, 10
KJlaccaX, TO3TOMY HEKOTOpPbIE TeMbI Kypca XMMHHU PacCMaTpUBAIOTCS MOBTOPHO, HO YK€ Ha
00J1ee BBICOKOM TEOPETUIECKOM YPOBHE.

Peanuszanusi mpuHOMIA DPa3BUBAIOLIETO OOy4YeHUS JOCTUTAETCS HU3YYEHHEM OCHOB
TEOPETUUECKOT0 COJEPKAHUSI OPraHMYECKOM XUMHU C TOCIEAYIOIIMM TMEPEXOJ0M K HX
HCIOJIb30BAHUIO Ha KOHKPETHOM (PaKTUYECKOM MaTepualle, Ije TeOpeTUUeCKUe 3HaHUs UTPAIOT
OOBSICHAIONLYIO U IIPOTHO3UPYIOLIYIO POJIb.

Pabouas yueOHas mporpamma mo xumuu B 11-oM kitacce paccumtana Ha 68 ydeOHBIX 4acoB
(2 gaca B HEZCIIO).

2.COAEP)XAHUE YYEBHOI'O TIPEIMETA

Temal. Ctpoenne atoma u nepuogudecknii 3axon /. U. Menpgeseesa (7 yacoB)

OcHoOBHbBIE CBe/IeHUs] 0 CTPOEHMH aToMAa. S1po: NpOTOHBI U HEUTPOHBL. M30TOMNBI. DNEKTPOHBDI.
DOnekTpoHHas 00osouka. DHepreTuueckuid ypoBeHb. OCOOEHHOCTH CTPOCHUS SJICKTPOHHBIX
000JI0YEK aTOMOB JJIEMEHTOB 4-ro U 5-ro mnepuonoB mnepuopuyeckoi cucremsl [J[. W.
MenneneeBa (mepexoaHbix dieMeHTOB). IlonstTue 00 opOuTamax. S- u  p-OpOUTAIH.
DJEeKTPOHHBIE KOHPHUTypaIlMd aTOMOB XHMHYECKHX 3JIEMEHTOB.

Iepuoguueckmnii 3akon .. MenaesieeBa B cBeTe y4eHHS 0 CTPOCHHHU aTOMA.

Otkpeitue JI. M. MeHaeneeBbIM NEPUOAUYECKOTO 3aKOHA. Ilepnonnueckas cucrema
xumuueckux snemeHToB JI. M. MenneneeBa - rpaduueckoe oToOpakeHHE MEPHOIUYECKOTO
3aKoHa. DU3NYECKHI CMBICI IOPSAKOBOIO HOMEpPA JJIEMEHTa, HOMEpa Iepuoja M HOMepa
rpynnsl. BanenTHble 271eKTpoHBI. [IpUUnMHBI M3MEHEHHUS CBOMICTB JJIEMEHTOB B IEpHOAAX U
rpynnax (TJaBHBIX HOATPYIINAX).

[Tono>keHne BOIOpOAAa B TEPUOAMYECKOM CUCTEME. 3HAUEHUE IEPUOJUYECKOrO 3aKOHA MU
MIEPUOIUYECKON CUCTEMBbI XMMHUYECKHX ieMeHToB [I. M. MenneneeBa i pasBUTHs HAyKH U
MIOHMMAaHHUS XMMHUYECKON KapTUHBI MUPA.

JemoncTpauuu. Paznuynble GopMbl EPUOANUECKON CHUCTEMbl XUMHUYECKUX 3iaemeHToB [I. .
Menpneneesa.

Jladoparopublii onbiT. 1. KoHCTpyupoBaHue TMEpUOAMYECKON TaOIUIBI DJIEMEHTOB C
UCIIOJIb30BAaHUEM KapTOYEK.

Tema 2. Ctpoenne BemectBa (10 yacos)

HNonnasi xmmuyeckasi cBs3b. KaTuonel M aHuoHbl. Kiaccuduxauus wnoHoB. HoHHBIE
KpucTaJmMueckue pemerkd. CBoONMCTBa BEUIECTB C 3TUM THUIIOM KPUCTAJUIMUECKUX PELIETOK.
KoBajieHTHasi XuMH4YecKasi CBsi3b. OJEKTpPOOTpULATENbHOCTh. [loisipHas u HemossipHas
KOBaJeHTHbIE CBsA3M. J(umonb. IloasSpHOCTH CBA3M W MOJNSPHOCTH MOJEKyJdbl. OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIM MEXaHW3Mbl O00pa30BaHMs KOBAJEHTHOM CBs3U. MOJIEKYIspHbIE H
aTOMHBIE KPHUCTAJUIMYECKHE pemeTK. CBOMCTBA BEIIECTB C 3TUMHU THUIAMH KPUCTAJUIMYECKHUX
PELIETOK.

Merannuyeckass Xumu4yeckasi cBsI3b. (OCOOEHHOCTH CTPOEHHS AaTOMOB  METAaJUIOB.
Mertannuyeckass XMMUYECKasl CBA3b M METAJNIMYECKas KpUCTalIuMdeckas pemierka. CBolicTBa
BEILECTB C TUM THUIIOM CBSI3H.

Bonopoanasi xumu4eckasi ¢Bsi3b. MEXMONEKYIspHAs U BHYTPUMOJIEKYJISIPHAs BOAOPOJHAs
CBSA3b. 3HAUEHHWE BOJOPOJHOM CBSI3W JJII OpPraHM3alMd  CTPYKTYp OHOMOJUMEPOB.
IMosmmepsl. [InacTMacchl: TEPMOIUIACTEI M PEAKTOILIACTBI, UX MPEACTABUTENN U NPUMEHEHHUE.
Bonokna: npuponHbie (pacTUTENbHbIE W JKMBOTHBIE) M XHMHUYECKHE (MCKYCCTBEHHBIE U
CUHTETHUYECKHUE), UX MPEACTABUTEIN U IPUMEHEHHUE.



I'a3000pa3Hoe cocTosiHMe BemiecTBa. Tpu arperatHeIX COCTOSHHUS BOJBIl. OCOOCHHOCTH
CTpOCHUS ra3os. MousipHbii o0beM ra3o00pa3HbIX BEIIECTB.
[Tpumepbl Ta3000pa3HBIX MPHUPOTHBIX CMECEi: BO3AYX, NPUPOAHBIN Ta3. 3arps3HeHue
atMocdepsl (KHCIOTHBIC TOXAH, MapHUKOBBIA 3(hdext) m O6oprda ¢ HuM. [IpencraBurenu
ra3000pa3HbIX BELIECTB: BOAOPO/, KUCIOPO/, YIIIEKUCIBIN ra3, aMMHaK, dTuieH. VX monyuenue,
coOMpaHue U pacro3HaBaHUE.

Kunkoe cocrosinue BemectBa. Boma. Ilorpebrmenue Boasl B OBITY M Ha TPOU3BOICTBE.
JXecTtkocTh BOABI M CIOCOOBI €€ YCTpaHEHMs. MMHHepaJbHbIE BOJABI, UX HCIIOJIB30BAaHUE B
CTOJIOBBIX U JICUCOHBIX IETISX.

Knpxne kpucTayisl ¥ X IPUMEHEHUE.

TBepaoe cocrosiHue BemecTBa. AMop(dHbIE TBepjAble BELIECTBA B NPUPOAEC U B IKU3HU
YeJI0BEKa, UX 3HaueHWe U npuMeHeHue. Kpucrammmdyeckoe CTpoeHHE — BEILECTBA.
JucnepcHble cucrembl. [lonstTue o aucnepcHbIXx cucreMax. Jlucmepcuas ¢asa u
nucriepcuoHHas cpefa. Knaccuukanus TUCIEPCHBIX CHCTEM B 3aBUCHUMOCTU OT arperaTHoro
COCTOSIHUSI JTUCIIEPCHOM Cpeasl M JHCIEPCHOHHOHN (aspl. ['pyboancnepcHble CHCTEMBI:
SMYJIbCUH, CYCIIEH3UHU, a3PO30JIH.

ToHKOUCIIEPCHBIE CUCTEMBI: T'€JIU U 30JIH.

Cocras BemecTBa U cMeceil. BeectBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB.

[TonsATHEe «10M» W €€ PAa3HOBUAHOCTU: MaccoBasl (J0JI1 HJIEMEHTOB B COCIUHEHUH, OIS
KOMIIOHEHTa B CMECH - JOJIsI IpUMeced, J0Js PacTBOPEHHOI'O BEIECTBA B pacTBOpPE) U
oObemHass.  Jlons  BbIXOAAa  NOPOAYKTa  PEAaKUUU  OT  TEOPETHYECKHM  BO3MOYKHOTO.

JemMoncTpanun. Mojienb KpUCTAIIMYECKON pelIeTKH xyiopuaa Hatpus. OOpasibl MUHEpaIOB
C MOHHOM KPUCTAJNINYECKON PEIIETKOM: KanbuTa. Moaen KpUCTaNINYECKUX PEIIETOK «CyXOro
apaa» (wm woma), anmMmasa, rpadura (mimu kBapua). Mogenbs monekynsl JIHK. OO6pasiml
wiactMace  (deHonmodopmanbaerugible,  MOIUYPETaH,  MOJUATWIEH,  I[OJUIPONMIIEH,
MOJIMBUHWJIXJIOPUT) U u3Aenus U3 HuX. OOpasiibl BOJOKOH (IIEPCTh, MIETK, alleTaTHOE BOJIOKHO,
KallpoH, JaBcaH, HEWIOH) M u3aenus u3 Hux. OOpaslbl HEOPraHMYEeCKUX MOJUMEpoB (cepa
IlacTUYecKasi, KBapl, OKCHJ aJIOMHUHHUS, NMPUPOAHBIE AITIOMOCUIMKATHI). MoJenb MOJIspHOTo
o0Obema ra3oB. Tpu arperaTHbIX cOCTOSHHs Bozbl. OOpa3ibl HakuUNM B yailHMKe M TpyOax
LEHTPaJIbHOrO OTOIIeHHs. JKeCcTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHus. [Ipubopsl Ha KUIKHUX
Kkpuctamax. OOpa3ipbl pa3IMYHbIX IUCIEPCHBIX CUCTEM: 3MYJIbCUH, CYCIEH3WH, a’po30Jei,
reneit u 3one. Koarynsinus. Cunepesuc. Ddpdext Tungans.

JlabopaTopubie onbIThl. 2. OnpeneneHne TUNA KPUCTAUIMYECKOW PEIIETKH BEIIECTBA U
ONMCaHue ero cBOMCTB. 3. O3HaKOMJIEHHE C KOJUIEKI[MEH MOJIMMEPOB: IIACTMACC U BOJIOKOH U
mznenust 13 Hux. 4. HcnoblTaHue BOJBI HA JKECTKOCTb. YCTPAaHEHUE JKECTKOCTH BOJBI.
5. O3HaKOMJIEHHE ¢ MUHEPAJIbHBIMU BOAAMHU. 6. O3HAKOMJIEHUE C JUCTIEPCHBIMU CUCTEMaMH.
Tema 3. Xumuueckue peakuuu (14 yacon)

Peakuuu, uaymme 0e3 HM3MEHEHHS] COCTaBa BellecTB. AJIOTPONUS U aJUIOTPOITHBIE
BUZOM3MeHeHUs. [IpUynHbI aJuIoTponuK Ha mpuMepe MoIUUKAIMA KUCIOpoJa, yriepojia U
docdopa. O30H, ero Ounosornueckas pOJIb. Nzomepnr " HU30MEepHs.
Peakuuu, uwaymme ¢ M3MEHEHHME COCTaBa BellecTBa. Peakuyy COEOUHEHMSI, pPa3lIOKEHUS,
3aMenieHus] 1 OOMEHa B HEOpPraHWYecKOM U opraHuyeckoil xumuu. Peakmuu sk30- u
sHoTepMuueckue. TernoBoi 3(h(HeKT XUMHUECKONW peaku U TePMOXHUMUYECKHE YPaBHEHUS.
Peakun rOpeHUs, Kak YaCTHBIN ciydan 9K30TEpPMHUUECKUX peaKiui.
CkopocTh XHUMHYECKOH peaknuu. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEaKIMK OT MPUPOJIbI
pearupyromux  BEIIeCTB,  KOHUEHTpalWu,  TeMIepaTypbl, IUIOHIaJAd  [OBEPXHOCTU
COIPUKOCHOBEHMsI U Karanu3aTopa. Peakuuu romo- m rereporeHssle. Ilondarue o kartamuse u
Karanu3aTopax. @DepMeHThl Kak OWOJIOrMYecKHWe  KaTalau3aTopbl, OCOOEHHOCTH  HX
(YHKIIMOHUPOBAHUS.

Oo0paTtumocth XuMuYyeckux peakuuil. HeoOpaTtumbple W oOpaTuMble XUMHUYECKHE pEaKIUU.
CocTosiHE XUMHUYECKOTO PABHOBECHS Ui OOpaTHMMBIX XHUMHMYECKHX peakiuid. CrocoObl



CMEIICHUS XMMHMYECKOTO PaBHOBECHs Ha NMpHUMepe cuHTe3a aMMHuaka. [loHaTne 00 OCHOBHBIX
Hay4HbIX IPUHLMUIIAX I[POU3BOJCTBA HA IMPUMEPE CHUHTE3a aMMMAKa WJIH CEPHOW KHUCIOTBHI
Posb Boabl B xuMHueckoii peakuuu. Vcrunasie pactBopsl. PacTBopumocThs U Kilaccudukanus
BEILECTB MO 3TOMY IIPU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BELIECTBA.
ONEKTPOIUTHl U HEIEKTPOIUTHL. DIEKTpOIUTHYECKAs Auccouuanusi. KuciorTel, ocHOBaHUS U
coJu c TOYKHU 3pEeHUs TEOPUH AIEKTPOJIMTUYECKON JUCCOLMALIY.
XVMMHYECKHE CBOWCTBA BOJbI; B3aUMOJIEHCTBUE C METa/lIaMH, OCHOBHBIMH U KHUCJIOTHBIMU
OKCHJAMHM, pa3lioKeHHe U oO0pa3oBaHME KpHCTALIOrHIpaTtoB. Peaknuu ruapatanuu B
OPraHU4YEeCKON XUMHH.

I'uaposin3 opraHuMyecKMX M HeOpraHu4veckux coeauHenmii. HeoOpatumplii rumposus.
O6partumblii ruaponau3 cosnel. ['maponau3 opraHuyeckuxX COCAMHEHUN M €ro MpaKkTUYeCcKoe
3HAUYEHHE ISl TOJIyYEHMsI THJIPOJIM3HOIO CIUpTa W MbuIa. brojoruueckas poib ruaposin3a B
IUIACTUYECKOM M DJHEpPreTM4eCcKOM  OOMEHE  BEUIECTB U BHEPIUH B KIETKE.
OKucIUTEeIbHO—BOCCTAHOBUTEIbHbIE peakuuu. CreneHb okucieHusd. OnpeneneHue CTENeHU
okucieHus 1o ¢opmysne coenuHeHus. IloHsTne 00 OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakumsX. OkucineHrme U BOCCTAHOBJIEHUE,  OKHUCIMTEIIb W BOCCTAHOBHTEIb.
DJIEKTPOJIM3. DJEKTPOJIM3 KAK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIA IpOIECcC. IEKTPOIIN3
paciuiaBoB M pacTBOpPOB Ha ImpuMmepe xjopuja Hartpus. [lpakTuueckoe npuUMEHEHUE
AIIEKTPOJIN3A. DIEKTPOIUTHUECKOE MOTYyUEHHE aTFOMUHUS.

Jemounctpanuu. IIpeBpamenue kpacHoro docdopa B 6enblit. O3onarop. Moaenu Monekyn H-
OyraHa u wm3o0yTaHa. 3aBUCUMOCTH CKOPOCTH PEAKIHUHU OT MPUPOJBI BEIIECTB Ha IMpUMEpE
B3aUMOJICMCTBUSL PACTBOPOB PA3JIMUHBIX KUCIOT OAMHAKOBOM KOHLIEHTPALUU C OAMHAKOBBIMHU
rpaHyjlaMd IUHKAa W B3aMMOJEHCTBHS OJMHAKOBBIX KYCOYKOB pa3HbIX METaUIOB (Marsus,
[[MHKa, Xelle3a) C COJITHOM KHUCIOTOM. B3aumopeilicTBue pacTBOPOB CEPHOM KHUCIOTHI C
pacTBopaMu THOCYJlb(ara HATPUS Pa3TUYHONW KOHIIGHTPAMU H TeMmmeparypbl. Momenb
KUIISIIEro cjos. Pa3znoxkeHwe mnepokcuaa BOIOpPOAa € TMOMOINBIO KaTanmuzaTopa (okcuia
mapranna (IV)) m xatanassl celporo Mmsca u celporo kaprodens. IIpumepsl HeoOpaTHMBIX
peakuuii, uAyIuX ¢ 00pa3oBaHUEM OCajiKa, ra3a WM BoJbl. B3auMosneiicTBue aUTHs U HATpUs C
Bojoit. [Tomyuenue oxcuna gocdopa (V) u pacTBOpeHHE €ro B BOJAEC; UCIBITAHUE MOTYYEHHOTO
pactBopa JakmMycoM. OOpaslibl KpHCTAIIOTHIpaToB. VcmbITaHue pacTBOPOB SJIEKTPOJIUTOB U
HERJIEKTPOJIMTOB Ha NpPEeIMET AMCCOLUAIMHU. 3aBUCUMOCTb CTENEHHU DSJIEKTPOIUTHUECKOMN
JMCCOIMALIMU YKCYCHOM KHCIOTBI OT pa30aBieHus pactBopa. ['maponms kapOupa KajabIMs.
['unponu3 xkapOOHATOB ILIETOYHBIX METaIOB W HUTpaToB IuHKa uiau cBuHua (II). [Homydenue
MbuIa. [IpocTelmme OKMCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLMHU; B3aHUMOJECHCTBHE LIMHKA C
COJITHOW KHCJIOTOM H Kene3a ¢ pactBopoMm cyibara menu (II). Monens amexTponusepa.
Mogenb 27€KTpOIU3HON BaHHBI ISl TOJIY4E€HUS aTFOMUHUS.

JlabopaTopHble ombIThl. 7. Peakius 3aMemieHuss MeAM JKEJIe30M B pacTBOpPE MEIAHOIO
Kynopoca. 8. Peakium, naymue ¢ oopazoBaHueM 0cajika, ra3a u Bojsl. 9. Ilonxydyenue kucnopona
pa3iokeHueM MepoKcuaa BOJOpOJAa ¢ Momoulpio okcuaa mapranua (IV) u katanassl ceIporo
kaprodens. 10. [Tonyuenue Bomoposa B3aMMOAECHCTBUEM KUCIOTHI ¢ IMHKOM. 11. Pasnmuunbie
CIIy4au TUAPOJIU3a COJICH.

Tema 4. BemecTBa u ux cBoiicra (20 yaco)

Metajibl. B3anmojnelicTBe MeETauIOB C HeMeTaulaMHu (XJIOPOM, CEpOd U KHCIOPOIOM).
B3aumoseiicTBuE 1ENOYHBIX U IIEI0YHO3EMENBHBIX METAJUIOB C BOAOW. DJIEKTPOXUMHUUYECKUN
pPAN HaNpsDKEHUH MeETaUIoB. B3amMmopelcTBHE METauIOB C PacTBOPAMHM KHCIOT U COJIEH.
ATIOMUHOTEPMUSL. B3aumoneiicteue HaTpHUs C 3TaHOJIOM " (beHoaoM.
Koppo3uss meramioB. IloHATHE O XMMHYECKOM M AIEKTPOXUMHUYECKOHM KOPPO3UH METAJIOB.
CriocoOb!I 3aIUTHl METAIIOB OT KOPPO3HH.

Hemeranabl. CpaBHUTENbHAasS XapaKTEPHCTHKAa TajJOTeHOB KakK HauOoyiee THUIHYHBIX
npejacTaBuTesiell HeMeTauioB. OKHUCIUTENbHbIE CBOMCTBA HEMETAUIOB (B3aUMOJEHCTBUE C
MeTaJlJlaMi ¥ BOZOpoJioM). BoccraHoBHUTENbHBIE CBOWCTBA HEMETANIOB (B3aMMOEHCTBHE C
Oosiee BIEKTPOOTPULIATEIIFHBIMA HEMETAJUIAMU M CJIOKHBIMHM BEIIECTBAMH-OKUCIUTENISAMN).



Kucji0Tbl Heopranmveckue u opranuyeckme. Knaccudukanus Kkucnor. XuMHUECKUE CBOMCTBA
KHCJIOT: B3aUMOJEHCTBHE C METAUIaMH, OKCHJIAMHM METaUIOB, THJPOKCHUJIAMU METAILIOB,
comsimMu, crnupramu  (peakuus  orepudukamuu). OcoOble  cBoWicTBa  a30THOH U
KOHLICHTPUPOBAHHOM CEPHOMN KUCIIOTBHI.

OcHoBaHMsI HeOpraHmyeckue W opraHmveckue. OCHOBaHUS, WX KJIACCH(PHUKAIIUA.
XHUMHYECKUE CBOMCTBA OCHOBAHMI: B3aMMOJECHCTBUE C KUCIOTAMM, KMCIOTHBIMH OKCHJIAMH U
coysiMuU. Pa3nokeHue HepacTBOPUMBIX OCHOBAHUIA.

Conu. Knaccudukanus coned: cpeIHHe, KUCIbIE U OCHOBHBbIC. XMMHUYECKHE CBOMCTBA COJICH:
B3aMMOJIEMCTBHE C KUCIOTAMHU, LIEJII0YaMU, METaJlJIaMi U cojsiMu. [IpeacraBurenu coneil u ux
3HauYeHHWE. XJIOpUJA HaTpus, KkapOoHaT Kanblus, (ocdar xampnus (cpemHue Coiu);
THIPOKapOOHATHI HATPUS U aMMOHUs (KUCIHbIe coyn); Tuapokcokapbonar meau (II) - mamaxur
(OCHOBHas COJIb).

KadecTBeHHblE peakiuu Ha XJIOpPHI-, CyiabpaT-, ¥ KapOOHAT-aHHMOHBI, KAaTHOH AaMMOHHA,
katronsl xenesa (1) u (III).

I'eneTn4yeckasi cBfA3b MeKAy KJIAcCAMH HEOPraHMYeCKHX M OPraHM4YeCKHX COeJIMHEHMH.
[loHsiTHE O TEHETMYECKOM CBSI3M M TEHETHMYECKUX psaax. ['eHeTMdeckuil psAx MeTaia.
['enetndeckuit psig Hemetasia. OCOOEHHOCTH TEHETHYECKOTO Psijia B OPraHMUEeCKOM XUMUH.
JMemoncrpanuu. Komekius 006pasiioB MeTaiioB. ['opeHre MarHusi U allOMUHUS B KUCIIOPOJIE.
B3anMopneicTBre IENOYHO3EMENBHBIX METALUIOB C BOAOW. B3amMopnencrsue Hatpus ¢
STAaHOJIOM, IMHKAa C YKCYCHOM KHCIIOTOM. AstoMHHOTEepMUs. BzaumopneilictBue wmeaum ¢
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTOW. Pe3yinbTaThl KOPpPO3UKM METALUIOB B 3aBUCHUMOCTH OT
ycnoBuil ee nporekanus. Komnekuus o6pa3oB HemeTauioB. BzaumoelicTBrue XJIOpHON BOJIBI €
pactBopoMm Opomuga (umoauna) kanua. Koumekuus DpUPOIHBIX OPraHUYECKUX KHUCIIOT.
Paz0aBneHne KOHIEHTPUPOBAHHON CEpPHON KHCIOTHL. B3anmojeiicTBHe KOHIEHTPUPOBAHHOM
CEpHON KHUCIIOTBI C caxapoM, L0030 U Menpto. OO0pas3ibl NPUPOJHBIX MHMHEPAJIOB,
CoJIeprKalIiX XJIOpUJ HATpHs, KapOOHAT Kaiblus, (ocdaT Kalblui U TUAPOKCOKapOOHAT Meau
(IT). OOpa3upl NHILIEBBIX MPOAYKTOB, COAEpPXkAIIUX TMAPOKApOOHATHI HATpUsS U AMMOHUS, UX
CHOCOOHOCTh K pAa3lIoKEHUIO0 MNpU HarpeBaHuu. [ameHuwe coabl ykcycoM. KauecTBeHHbIE
peakuyy Ha KaTUOHbI U aHUOHBI.

JlabopaTopubie ombITbl. 12. VcneiTanue pacTBOPOB KHUCIOT, OCHOBAaHMHW M COJEH
uHauKatopamu. 13. B3aumopmeicTBuE CONSHOM KHCIOTHI M pacTBOpa YKCYCHOM KHCIIOTHI C
Metainamu. 14. B3auMopeicTBHe COJISHOW KHCIOTBI M pacTBOpa YKCYCHOM KHCIOTBI €
OCHOBaHMSIMH. 15. B3aumopeicTBHE COJSTHOM KHUCIOTBI M PAcTBOpa YKCYCHOM KHCIJIOTHI €
comsMu. 16. IlomydyeHne u cBONCTBAa HEPACTBOPUMBIX OCHOBaHWH. 17. I'maponu3s Xmopuaos u
aleTaToB WICJIOYHBIX MeTa/uioB. 18. O3HakOMJIEHHE C KOJUICKIUSMHU: a) MeETauioB; O)
HEMETAJJIOB; B) KHUCIOT; TI') OCHOBAHUH; JI) MHMHEpAJOB M OUOJOTHYECKUX MAaTepHasoB,
CoJIeprKalIiX HEKOTOPBIE COJIH.

Tema NeS Xumnuecknii npakTukym (84acos)

1.ITonyuenue razoo0pa3HbIX BeHIECTB (BOAOPOAA, KUCIOpoaa, okcuaa yriepoaa (IV), ammuaka).
Jloka3aTenbCcTBO MX HAIUUUSL.

2.CKOpOCTh XUMHUYECKUX PEAKIN. XMMHUYECKOE PABHOBECHE.

3.CpaBHeHUE CBOWCTB HEOPraHUUECKUX U OPraHUYECKUX COCTUHEHUI.

4.PerieHne 3KCIEPUMEHTAIIBHBIX 3a4a4 1Mo TeMe «I uaponus»

SPenienne skcriepMMEHTANBHBIX 3a/1a4 Ha UACHTU()UKALUIO HEOPTaHUYECKUX COSAMHEHHUH
(xmopu e, KapO6oHaThI, cymbhaTsl, Katrorsl NH4", Ba?*, Cu?).

6.Pemenue skcriepruMeHTaIbHBIX 33]a4 Ha UIACHTU(UKAIIMIO OPTaHUYECKUX COCIMHEHUIN
7.I'eneTnyeckas CBS3b MEXAY KJIacCaMHU HEOPTaHMUECKUX M OPraHUYECKUX BEIIECTB.
8.Pacno3HaBaHue miacTMacc U BOJIOKOH.

Tema Ne6 XumMus u :xu3Hb(84acoB)

Xumust U 310poBbe. JlekapcTBa, (epMEHTHI, BHUTAMUHBI, TOPMOHBI, MHUHEpAJIbHBIE BOJBI.
[TpoGiemMsl, cBSI3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX MPENapaToB.

Xumus u numa. KanopuitHOCTb &KHUPOB, OETIKOB U YTIIEBOJIOB.



XuMus B IOBCETHEBHOM KM3HHU. Mororue u yucTsamue cpencrsa. [Ipasuna 6e3onacHoii paboTh
CO CpeICTBaMH OBITOBOM XHMUH.

XUMHYECKHE BeIleCTBAa KaK CTpPOUTENIbHbIE W TMOJEJIOYHbIE MaTepuayibl. Bemecrtsa,
HCIIOJIb3YyEMbIE B MOJIUTPa]HH, )KUBOIUCH, CKYJIBIITYPE, APXUTEKTYypE.

OO0mmue mpeaCcTaBlIeH!ss O TMPOMBIIUICHHBIX CIIOCO0aX TOMYyYeHUS] XUMUYECKHX BEIIECTB (Ha
MIpUMEpPE MPOU3BOJICTBA CEPHOUN KUCIIOTHI).

XUMHYECKOE 3arpsi3HEHHE OKPY’KAIOIIEW Cpellbl U €ro IMOCIeACTBHUS. BhITOBas XuMUYecKas
TPaMOTHOCTb.

@opMbl OpPraHM3alUU  Y4eOHOH [esiTeJILHOCTH: (pOHTANbHAs, TPYIIOBas, I[apHas,
WHIAWBHUIYyaJIbHAs. B CJIy4ac OCJIOXKHCHHA CaHI/ITapHO-BHHHCMHOHOFHHGCKOﬁ O6CTaHOBKI/I MOKET
OBITh ~ WCIIOJIB30BAHO  AJIGKTPOHHOE  OOyYeHHWE C  NPUMEHEHHEM  JIMCTAHIMOHHBIX
00pa3zoBaTeNbHBIX TEXHOJIOTHH.

Buabl y4eOHOU esiTeILHOCTH: pacckas, Oecela, AMANOr, HAONIOJCHUS 33 MPUPOIHBIMH
SIBIICHUSIMHU, pa00Ta ¢ KICTOUHUKAMHU HUH(OPMAIIMH, BBITOJIHEHHE OIBITOB.

2. IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITIPEJIMETA

3HaTh / IOHUMATB :

e 3HamMb POb XUMUU 6 €CINEeCMEO3HAHUU, €€ CBSA3b C JPYTUMU €CTECTBEHHBIMU HayKaMU,
3HAUEHUE B )KU3HU COBPEMEHHOTI'O OOIIECTBA;

e 3HAMb U NOHUMAMDb BaAMCHeEUUUe XUMUYECKUe NOHAMUA. BEUIECTBO, XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKYyJa, Macca aTOMOB U MOJIEKYJ, HOH, DPaauKaj, ajuIOTpOIUs,
HYKIUIBI U W30TOIIbI, aTOMHBIE S-, P-, d-opOuTaiy, XUMHUYECKast CBSI3b,
3IIEKTPOOTPHILIATENILHOCTh, BAJICHTHOCTD, CTEIIEHb OKUCIIEHUS, THOpUIU3aIHsl OpOuTasei,
IIPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ, MOJb, MOJSIpHas Macca, MOJSPHBIA 00beMm,
BELIECTBA MOJIEKYJISIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHHUS, KOMIUIEKCHBIE COEIUHEHMS,
JUCIIEPCHBIE CHUCTEMBbl, HCTHUHHBIE PACTBOPBI, D3JIEKTPOIUTHYECKAs JUCCOLMAINS,
KHCJIOTHO-OCHOBHBIE PEAKIMM B BOJHBIX pacTBOpax, TUIPOJU3, OKHUCIEHHE U
BOCCTAaHOBJIEHHME, JJIEKTPOJIU3, CKOPOCTb XMMHUYECKOM PpEaKIMHU, MEXAHU3M DPEaKLUH,
KaTaau3, TeIIoBOM A(QeKxT peakiuu, SHTAIBMNHS, TEIUIOTa 00pa30oBaHUs, IHTPOMUS,
XUMHUYECKOE  pPAaBHOBECHE,  KOHCTAaHTAa  PABHOBECUS,  YIVIEPOJIHBIM  CKEJIET,
(GyHKLIMOHATbHAS TPYIIa, TOMOJOTHs, CTPYKTYpHas M IMPOCTPAHCTBEHHAs H30MEpHs,
UHAYKTUBHBIA U MeE30MEpHBIH 3(PQeKTrl, 37aeKTpodui, HYKICOPHI, OCHOBHBIE THUIIBI
peakuuii B HEOPraHUYECKOW U OPraHMYECKON XUMUH;

e 3HAMb U NOHUMAMb OCHOGHbBIE 3AKOHbLI XUMUU 3aKOH COXPAaHEHUS MacChl BEIIECTB,
NepPUOANYECKUN 3aKOH, 3aKOH IMOCTOSHCTBA COCTaBa, 3aKOH ABorajapo, 3akoH [ecca,
3aKOH JEHCTBYIOIMX MAacC B KUHETUKE U TEPMOJINHAMUKE;

e 3HAMb U NOHUMAMb OCHOGHbBIE MeEOPUU XUMUU. CTPOCHUS aToMa, XUMHUYECKOU CBS3H,
IEKTPOJINTUYECKONH JUCCOLMALMM, KUCIOT M OCHOBAaHUM, CTPOEHUS OPraHUYECKUX
COECIMHEHUN (BKIIOYAas CTEPEOXMMHIO), XUMHUYECKYIO KHHETUKY U XUMHYECKYIO
TEPMOJUHAMHUKY;

e 3Hamb KaaccuuUKaAuUl U  HOMEHKAAmypy HEOPraHMYECKUX M  OPraHUYECKHX
COCIMHEHMH;

e 3Hamb NPUPOOHbBIE UCHMOYHUKU YTIIEBOJIOPOIOB U CIIOCOOBI UX NepepaboTKu;

e 3HamMb Gewlecmea U Mamepuaivl, WUPOKO UCHONb3YeMble 6 NPAKMmuKe. OCHOBHBIE
MeTaJlIbl U CIJIaBbl, rpaduT, KBapl, CTEKIO, LEMEHT, MHHEpaJIbHbIE YIO0OpeHHUs,



MUHEPAJbHBIE M OPraHUYECKHe KHCIOTHI, HIEJIOYM, aMMHAaK, YIIIEBOAOPOJIbI, (eHOo,
AQHWIMH, METaHOJI, ATaHOJ, 3TUJICHIJIMKOIb, TJIMUEPUH, (popManblerus, aleTalbIeru/,
aleToH, TIJIFOKO3a, caxapo3a, Kpaxmal, KJIeT4aTka, aMHHOKHCIOTHI, OCIKH,
HCKYCCTBEHHbBIE BOJIOKHA, Kay4yKH, IJIACTMACCHI, )KUPBI, MbLJIa U MOIOIIHE CPEJICTBA;

3Hamb OCHOBHBIC TCHACHIIMU PA3BUTHUA MCTAJUTYPIUA U XUMHUYECKOHN MIPOMBINLICHHOCTH,

3Hamsb criocoObl O0TOOpPa M MCTOYHHKHM IIOJYYEHHUS XUMHUYECKOW WHGOpMalUU s
pelIeHus] KOHKPETHOH Mpo0IeMbl B3pOCIIOTO YEIOBEKa;

3Hamb OCOOCHHOCTHU PA3MUYHBIX CTUJIEH TI0JJaul XUMHUECKOW HHPOPMALINH;

3Hamp OCHOBHBIE TIpodheccH ¥ 00pa30BaTEIbHBIE YUPEXKICHHS, OCYLICCTBIISIONINE

HOAATOTOBKY B OOJIACTH XMMHH H KOJIOTHH;
e umemsv npeocmasnenue o0 >PGPEKTUBHBIX CcHoOco0aX TMPOBEPKU JTOCTOBEPHOCTH
HOJTy4aeMOil U3 pa3INuHbIX HCTOYHUKOB XUMHYECKON HH(POPMALIUH;

umemo npe()cmaeﬂenu}l O BO3MOXHOCTAX I[aJH)Hef/'IHIeFO IMOBBIIICHHUA JIMYHOT'O y4aCTUsd

B PEIICHUH SKOJIOTHYECKUX MPOOIJIEM POTHOTO Kpas.
YMmerh:

e Ha3vleamb U3YUYCHHBIC  BEIIECTBA 10  «TPUBHAIBHOW» W MEXKIYHApOIHOM
HOMEHKJIaTypaM;

e onpedenamsp. BAICHTHOCTb U CTENEHb OKUCIECHUS XUMHUYECKUX AJIIEMEHTOB, 3apsii HOHA,
TUI XUMHYECKOU CBS3HM, IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJI, THUIl KPUCTAILTMYECKON
pElIeTKH, XapakTep Cpeabl B BOJHBIX PacTBOpPax, OKHUCIUTEIb W BOCCTAHOBUTEIb,
HaIpaBJICHUE CMCIICHUS PABHOBECHUS IO BIUSHUEM PA3IMYHBIX (AKTOPOB, U30MEPHI H
rOMOJIOTH, TPUHAIICKHOCTh BEIIECTB K Ppa3IMYHBIM  KJlaccaM  OpPraHHYeCKUX
COEIMHEHUH, XapaKTep B3aUMHOIO BJIMSHHUS aTOMOB B MOJIEKYJIaX, THUIIbl pEaKIud B
HEOPraHWYECKON U OpPraHN4eCKON XHUMUH;

e xapaxmepuzoeams: S- , P- 1 0-3IEMEHTHI M0 WX TTOJIOKEHUIO B TIEPUOTUUECKON CHCTEME
JA.N.MenneneeBa; o0mme XHMHYECKHE CBOMCTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX
KJIaCCOB HEOPraHWYECKUX COEAMHEHUH; CTPOEHHWE ¢ CBOWMCTBA OpPraHUYECKHUX
COoeMHEHUH (YTIeBOIOPOIOB, CIUPTOB, (DEHOJIOB, aNbICTUIOB U KETOHOB, KAPOOHOBHIX
KHCJIOT, aMUHOB, aMHUHOKHCJIOT U yTJI€BO/IOB);

e 00BACHAMDb. 3aBUCUMOCTh CBOICTB XHMMHYECKOTO »JJIEeMEHTa U O0Opa3oBaHHBIX UM
BEILECTB OT MOJIOXKEHUs1 B mepuoaudeckoit cucreme J[.JM1. MenneneeBa; 3aBUCHMOCTh
CBOMCTB HEOPTaHWYECKUX BEIIECTB OT UX COCTAaBa W CTPOCHUS; MPHUPOIY M CIIOCOOBI
00pa3oBaHUsl XUMHUYECKOW CBSI3U; 3aBHCHUMOCTH CKOPOCTH XHMHUYECKON peakiuu OT
pa3nuuHbIX (AKTOPOB, PEAKIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCIUHEHHH OT
CTPOCHHUSI KX MOJICKYJT;

* @LINOJIHAMbL  XUMUYECKUNl  IKCHEpUMEHm  Rno: PACIIO3HABAHUIO  BAXKHEMIIHX
HEOPTraHWYECKNX W OPraHWYEeCKUX BEIIECTB; TMOJYyUYEHHUIO KOHKPETHBIX BEIIECTB,
OTHOCSIIIIUXCS K U3YYEHHBIM KJIacCaM COEIMHEHUM;

e HNPOBOOUMb PACUETHI 0 XUMUUYECKUM (HOPMYJIaM U ypaBHEHUSIM PEaKIIHii;

e ocywiecmensims CaMOCTOSITEBHBIN TTOUCK MHGOPMAINK (XUMHUYECKOHM, IKOJTOTHYECKOMH,
00 yd4eOHBIX 3aBEelEHUSAX U BOCTPEOOBAHHBIX TMpodeccusx) C HCIOIb30BAaHUEM
Pa3IMYHBIX HCTOYHHMKOB (CMPAaBOYHBIX, HAYYHBIX W HAYYHO-TIOMYJSPHBIX W3JIaHHM,
KOMITBIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTEpHETa); HMCMOIB30BaTh KOMITHIOTEPHBIC
TEXHOJIOTHH 7151 00pabOTKH U mepeaadu HHGOPMAIUHU U €€ MPEACTABICHUS B PA3INYHBIX
bopmax;



C001100amb OCHOBHBIE ~ 3aKOHBI M TIOCTAHOBJICHUS  NPUPOIAOOXPAHHOU
HAIpPaBJIEHHOCTH;
ymems GbICHIPAUBAMb B3AUMOJCHCTBHE CO CBEPCTHUKAMH, YYHTCISIMU Ha
OCHOBE OOUICTIPUHATHIX MOpPAIbHBIX, SCTETHUECKUX TPYIOBBIX HOpPM, YYeTa
WHJUBUTYaJIbHBIX OCOOCHHOCTEH pa3HbIX JIIOCH;
HCNOJIb30BATh MNPHOOpPETEHHbIe 3HAHWUS W YMeHHS B NPAKTHYecKOil
AeATeJIbHOCTH U NOBCeIHEBHOI KU3HU AJI5:
e T[OHUMAHHUS TJIOOATBHBIX MPOOJIEM, CTOSIIUX TEPe]] YEeIIOBEYECTBOM:
HKOJIOTMUYECKUX, SHEPTeTUUYECKUX U ChIPHEBBIX;
e TIIOCTOSHHOM CaMOCTOSITENIbHON 3a00Thl O COXpaHEHUU OJarompusTHON
MIPUPOJIHOM CPeIbl B MECTE CBOETO MPOKUBAHHUS,
e OOBSICHEHUS XMMHYECKHX SIBJICHHI, TPOUCXOSAIINX B IPUPOJE, OBITY U Ha
MIPOU3BO/ICTRBE;
e JKOJIOTHYECKH IPAMOTHOTO MTOBEJACHUS B OKPYXKAIOMICH cpee;
e OIEHKHU BIUSHUS XMMHUYECKOTO 3arpsi3HEHUs OKpYXKawolled Ccpelnbl Ha
OpTraHM3M YeJIOBEKa M IPYTHE KUBBIC OPraHU3MBI,
o Oe3omacHOi paboThl C BemlecTBaMU B Jaboparopuu, OBITY U Ha
MIPOU3BO/ICTBE;
e COXpaHEHUS M YKPEIUICHUs COOCTBEHHOTO 37I0POBbSI U YWICHOB CEMbH,
e pacrmo3HaBaHUS M UIECHTHU(PUKAIMU BAKHEUIITNX BEUIECTB U MAaTEPUAJIOB;
e  OICHKM Ka4eCTBA MUTHEBON BOJBI M OTACIHHBIX IMHUIIEBHIX IPOAYKTOB;
e KPHUTHYECKOW OIICHKH JOCTOBEPHOCTH XUMHYCCKOH wHH(pOpMaImH,
MOCTYMHAIONIeH U3 PA3TUYHBIX UCTOYHUKOB.

OnpeaAcICHUA BO3MOXHOCTH MPOTCKAHHUA XUMHYCCKUX npeBpameHHﬁ B Pa3IMYHBIX
YCJIOBUAX U OLCHKHU UX HOCJIC,I[CTBHP’I;

Hpe}IMeTHbIMI/I pe3yJbTaTaMi U3YUCHUA MPCAMETA ABIAIOTCA CICAYIOIUC YMCHUS !

OCO3HAHUEC POJIN BCIICCTB!
- OIIpPCACIIATh POJIb PA3JIMYHBIX BCIICCTB B IIPHUPOAC U TCXHUKE,

- OOBSICHATD POJib BEUIECTB B UX KPYI'OBOPOTC.

PacCMOTPEHNE XUMHUYECKHUX MTPOLIECCOB:
- IPUBOJUTH IPUMEPBI XUMUYECKUX MPOLECCOB B IPUPOJIE;

- HaXOJAWUTh YCPThI, CBUACTCILCTBYIONIUEC 00 O6HII/IX IMMPU3HAKaX XUMHUYCCKUX IMPOLCCCOB U
HX pa3iindyusiax.

HCIIOJIb30BaHNE XUMUUECCKUX 3HAHUM B 6I)ITyI
— OOBICHSITEL 3HAYCHHUE BE€IICCTB B XXW3HU U XO3SICTBE UCIOBEKA.

O0OBICHATH MHP C TOYKU 3PCHUA XUMHUH!
— HNEePCHUCIIATh OTIIMYUTCIIBHBIC CBOMCTBA XUMHUYECKUX BCIICCTB,

— pa3jinvdaTb OCHOBHBIC XUMHWYCCKUC ITPOLCCCHI;
- ONpeaACIsITb OCHOBHBIC KJIACChI HCOPTaHNYCCKUX BCIICCTB,
- IOHUMAaTb CMBICI XUMHUYCCKHUX TCPMHUHOB.

OBJIAJICHUE OCHOBAMU METOJOB IIO3HAHUS, XapPAKTEPHBIX I €CTECTBEHHBIX HAYK:
- XapaKTepU30BaTh METOJbl XMMUYECKON HayKH (HAOJIIOJIEHUE, CPABHEHUE, DKCIIEPUMEHT,

U3MEPEHHUE) U UX POJIb B IO3HAHUU IPUPOJIBI;
- IPOBOJUTH XUMUYECKHE OMBITHI U SKCIIEPUMEHTHI U OOBSCHATH UX PE3YJIbTATHI.

YMEHHE OLIEHUBAThH MOBEJICHUE YEIIOBEKA C TOYKU 3PEHUS XUMUYECKOW OE€30MacHOCTH TIO
OTHOUICHUIO K YEJIOBEKY U IPUPOJIE:



- HCIIOJIb30BATb 3HAHUA XUMHU IIPpHU CO6HIOI[CHI/II/I IMpaBUJI HCIIOJIB30BAHUA OBITOBBIX
XUMHUYCCKHX ITPCIIapaToB;
— pa3jin4yaThb OIMMaCHBIC U Oe30macHbIC BCIICCTBA.

MeTanpeaMeTHBIMH DPE3yJbTaTaMH H3Yy4YCHHS Kypca «XUMHS» sBIsSeTcs (OPMUPOBAHUE
YHUBEPCAJIBbHBIX yueOHbIX aercTBuii (VY /).

Pecynamuenvie YV/I.

CaMOCTOSITENIbHO OOHApyKMBaTh M (hopMynupoBaTh y4eOHYIO MHpoOIeMy, ONpeAessTh
1eJb y4eOHO! AeATeNbHOCTH;

BBIJIBUT'aTh BEPCHU pEIICHHs MPOOIEeMbl, 0CO3HABaTh KOHEUHBIN Pe3yiIbTaT, BRIOUPATh U3
IPEUIOKEHHBIX U UCKaTh CAMOCTOSITENIbHO CPEACTBA JOCTHXKEHUS LIENIH;

COCTaBJIATh (MHAUBUYaIbHO WIH B IPYIIIE) IUIaH PELICHUS IPOOJIEMBI;

paloTas 1o IIaHy, CBEPATh CBOU JEHCTBUS C LIENbIO U, IPU HEOOXOJUMOCTH, UCTIPABIIATH
OIIMOKN CaMOCTOATEILHO;

B JIMAJIOTE€ C YYUTEJIEM COBEpPUICHCTBOBATH CaMOCTOSATEIBHO BBIPAOOTAHHBIE KPUTEPUU
OLICHKH.

[losnasamenvrvie YV/I:

aHAJIM3WPOBATh, CPAaBHUBATH, KIACCU(PUIUPOBATH W 0000maTh (aKTel W SBICHUS.
BBISBISTE MPUYMHBI M CJCACTBHS MPOCTHIX SABICHHIHA.

OCYIIECTBIISTh CPAaBHEHHE, KIACCU(DUKAINIO, CAMOCTOSTEIIBHO BBIOMpasi OCHOBAaHUS U
KPUTEPHH JJIs1 YKa3aHHBIX JIOTHYECKUX OTCPAIIHii;

CTPOUTH JIOTHUECKOE pACCYyXKIEHHUE, BKIIOYAIOIICC YCTAaHOBJICHUE NPHYUHHO-
CIEICTBEHHBIX CBS3EH.

CO3/1aBaTh CXEMAaTHUYECKHE MOJICIM C BBIICICHUEM CYIIECTBEHHBIX XapaKTCPUCTHK
00BEeKTA.

COCTaBJISITh TE3UCHI, PA3INIHBIC BUBI TUTAHOB (MIPOCTHIX, CIIOKHBIX H T.I1.).
peoOpa3oBbIBaTh HHPOPMAIUIO M3 OJHOTO BHJA B APYroil (TabIuIly B TEKCT U TIp.).
YMETh OTPEICNIATh BO3MOXXHBIC HCTOYHUKHA HEOOXOAMMBIX CBEIACHHM, MPOU3BOIANTH
MOKCK HHPOPMAIINH, aHATU3UPOBATH U OIIECHUBAThH €€ TOCTOBEPHOCTD.

Kovmynuxamuenvie YYV/I:

CaMOCTOATEIbHO OPraHU30BbIBaTh y4eOHOE B3aUMOACHCTBHE B TpyIe (OMpeAensiTs o0ime
LIEJIH, PACTIPEAETIATh POJIU, JOTOBAPUBATHCS APYT C IPYrOM U T.1.).

TeMaTnuyeckoe NIAaHMPOBAHUE

No | HaumenoBanue Bcero B ToMm uncne
TeMbl/paznena 4acoB Teopusa | IIpaktuka | KonTpoas
1 | Crpoenue aroma 8 6 2
2 | CtpoeHue BemiecTBa 9 8 1
3 | XuMudeckue peakium. 14 13 1
4 Knaccudukanus u cBolicTBa BEIIECTB 20 19 1
5 | XuMudecknil TpaKTUKyM 8 8
6 | XuMus u )KU3Hb. 8 8
7 | PezepBHOE Bpewms. 2 2
Hroro 68 56 8 5
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