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1. OBIIIASI XAPAKTEPUCTHUKA IMTPOT'PAMMBI YYEBHOM JUCIUIIINHBI
OV/].12 «<XUMMUSD»

1.1. O0sacTh NpUMEHeHHUs! IPOrPaMMbI

[Iporpamma yueOHO¥M muctmmuimasl OY][ 12. Xumus  pa3paboTraHa B COOTBETCTBUH C
benepanbHBIM TOCYJApCTBEHHBIM O0pa30BaTEIbHBIM CTAaHAAPTOM CpETHEro OoOmero oOpa3oBaHMS,
YTBEPKJICHHBIM NPHUKa30oM MuUHHCTEPCTBA 00pa3oBaHusi U Hayku Poccuiickoit ®@enepanuu ot 17 mas
2012 r. Ne 413, c usmenenusimu  (1ipuka3 Munucrepersa npocseuieHuss PO ot 12 aBrycra 2022
r. Ne 732 «O BHeceHMH W3MEHEHUU B (helepanbHBIA TOCYIapCTBEHHBINH 00pa30BaTENIbHBIA CTaHIAPT
cpeaHero ooOmero oOpa3oBaHMA, YTBEpXKIEHHBIH NpukazoM MuHHcTepcTBa 00pa30BaHUS W HAyKU
Poccuiickoit ®@enepanuu ot 17 mas 2012 1. Ne 413»), Ha ocHoBanmu  yuyeOHoro raHa OT'AIIOY
«AJIEKCeeBCKUI arpOTEXHUYECKUI TEXHUKYM» U SIBIIAETCS o0s13aTeNbHON Y4acCTbIO
001e00pa3oBaTeIbHOTO IIMKJIa ~ OCHOBHOM 00Opa30BaTeIbHOM MPOTpaMMBl 1O  CHEIHATBHOCTH
15.02.12«MoHTax, TEXHHYECKOe OOCITY)XMBAaHME U PEMOHT MPOMBIIUIEHHOTO0 000pynoBaHUA(TIO
OTpaCTISIM)»

1.2. MecTto AUCUMINVIMHBI B CTPYKTYpe OCHOBHO# mNpodecCHOHAIbLHOI 00pa3oBaTebHOMI
NporpaMMbl: JUCIHIUIMHA BXOJUT B COCTaB oOOIEOOpa3oBaTENbHBIX YYEOHBIX JUCIHILIUH,
dbopmupyemMbix u3 obOs3arenbHbix oOsacteir ®I'OC cpexpnero obmiero obpaszoBanwmsi, I TpodeccHii
CIIO unu cneunansuocteit CIIO.

1.3. Hesn u 3axa4y JUCHUILIHHBI — TPeOOBAHUSA K pPe3y/IbTaTaM OCBOCHHMS JMCIUIIUHBI:
OcBoeHue cosiep:kaHusl yueOHOW AMCHUIUIMHBI «XHUMUS», 00€CIIeYBAET TOCTHKEHUE CTYACHTaMU
CIIEYIOLIUX Pe3yJIbTATOB:
* JIUYHOCHMIHDBIX:
- 4yBCTBO I'OPJAOCTH U YBAKCHMS K MCTOPUM U JOCTHKEHUSM OTEYECTBEHHOM XUMHUYECKON HAYKU;
XUMHUYECKU IPaMOTHOE MOBeJeHUE B MPOoGeCCHOHAIBHON AeSTENbHOCTH U B OBITY MPH OOpaIleHnu ¢
XUMUYECKUMH BEILECTBAMH, MAaTEPUAIIAMHU U IIPOLIECCAMU;
- TOTOBHOCTb K TMPOJOJDKEHHIO OOpa3oBaHMsl M TMOBBIIEHUS KBaJU(pUKAUU B HU30paHHOM
poeCCUOHATIBHON JEATETbHOCTH U OOBEKTUBHOE OCO3HAHUE POJM XMMHUYECKMX KOMIETECHIUH B
3TOM;
- YMEHHUE HCIIOIb30BaTh JOCTUKEHUS COBPEMEHHON XMMHMUYECKOW HAYKU M XMMHYECKUX TEXHOJIOTUU
JUIS TIOBBIIIEHHUS COOCTBEHHOI'O HWHTEJUIEKTYaJlbHOI'O pAa3BUTHS B BBIOpaHHON mNpodeccroHalbHOMN
NEeATENbHOCTH;
* MemanpeomemHnslx:
- ACIIOJIb30BAaHUE PA3IUYHBIX BUOB II03HABATECIBLHON JEATEIBHOCTH U OCHOBHBIX MHTEIUICKTYaJIbHBIX
omepanuii (IMOCTaHOBKU 3ajaud, (HOPMYIMpPOBAHMS THUIOTE3, aHaNIM3a M CHUHTE3a, CpaBHEHUS,
0000IIIeHNs, CUCTEMAaTH3alK, BBISABICHUS MPUYMHHO-CICICTBEHHBIX CBs3€H, IOMCKAa aHaJIOTOB,
(dbopMyIIMpOBaHUS BBIBOJIOB) Ui PELICHHs MMOCTABIEHHOW 3aJauyd, MPUMEHEHHE OCHOBHBIX METOJIOB
MO3HAHUS (HAOJIOJCHNS, HAYYHOTO SKCIEPUMEHTA) JUIsl M3YYEHHUS Pa3IMYHBIX CTOPOH XUMHYECKUX
00BEKTOB U MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTh CTAIKUBATHCS B MPO(ECCHOHATBEHOM
cdepe;
- HUCHOJb30BAaHUE PA3IMYHBIX MCTOYHHUKOB MJIs TONY4YeHHsS XHMHUYECKOH HH(pOpMaluu, yMeHHe
OLIEHHUTH €€ JIOCTOBEPHOCTH JJIsl JOCTHXKEHUS XOPOIINX Pe3yJIbTaTOB B MpodeccuoHanbHoM chepe;
* NpPeOMemHbIX:
- copMHPOBAaHHOCTH TPEACTABICHUII O MECTe XMMHH B COBPEMEHHOW HAy4yHOM KapTHHE MHpA;
MOHMMAaHHE POJM XUMHUHU B (OPMUPOBAHUU KPYro3opa M (PyHKIHMOHAIBHOM IpaMOTHOCTH 4YeOBEKa
JUIS peLIEHUs IPAaKTUYECKUX 3a/1a4;
- BJIAQJECHHE OCHOBONIOJIAralOIMMH XUMUYECKHMMHM TMOHATHUSIMH, TEOPUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOIOTUEN U CUMBOJIMKOM;
- BJIaJICHHE OCHOBHBIMH METOJaMH HAyYHOTO MO3HAHUS, MCIIOJIb3YEMbIMH B XMUMHH: HAOIIOJICHUEM,
ONMCaHMWEM, H3MEpEHHEM, OHKCIEPUMEHTOM; YyMeHHe oOpabarbiBaTh, OOBICHATH pPE3YJIbTATHI
MIPOBEJICHHBIX OIBITOB U JENaTh BBIBOJbI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSATH METObI MMO3HAHUS
IIPU PELLEHUU ITPAKTUYECKUX 3a/1a4;
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- copMHPOBAaHHOCTH YMEHHs JaBaTh KOJMYECTBEHHbIC OIEHKH M TPOHM3BOJUTH pacueThl IO
XMUMHUYECKUM (hOpMyJIaM U ypaBHEHUSM;

- BJIaJICHHE MTPaBUWJIaMU TEXHUKH 0€30IaCHOCTH MNP UCTOIb30BAaHUN XUMUYECKUX BEIECTB;

- cOopMHPOBAHHOCTh COOCTBEHHOW TMO3UIMM 10 OTHOLICHHIO K XHMMHUYECKOH HH(pOpManuy,
IIOJIy4a€MOU U3 Pa3HbIX HCTOYHHUKOB.

B pesynbraTe 0CBOCHUS TUCIMILIMHBI 00YYaIONIUICS JOKEH YMeTh:

Ha3bIBATh: U3yYCHHBIE BEIECTBA 110 TPUBUAILHOW MIIU MEXAYHAPOJIHONM HOMEHKIIATYPE;
onpeaeJsiTh: BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHUX JIEMEHTOB, TUIl XUMHUYECKOU CBSI3H B
COEIMHEHMSIX, 3aps]l HOHA, XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTAHMYECKUX M OPraHMYECKUX
COCIIMHEHMM, OKHUCIHUTEIb W BOCCTAHOBUTENb, IPUHAMIEKHOCTh BELIECTB K pasHbBIM Kiaccam
HEOPraHMYECKUX U OPraHUYECKUX COCIUHCHMI;

®  XapaKTepu30BaTh: JJIEMEHTHl MajblX MEPHUOAOB IO HUX MOJOKEeHHIO B Ilepmoauueckon cucreme
J.U. MeHnneneeBa; oO0lMe XUMHUYECKHE CBOMCTBA METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIAcCOB
HEOPraHWYECKNX M OPraHWYECKHX COCIUHEHUM; CTPOCHUE M XHMHYECKHE CBOWCTBA W3YYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX COCIUHECHUN;

¢  00BSICHATH: 3aBUCHMOCTb CBOMCTB BEIIECTB OT UX COCTAaBa M CTPOEHUS, IPUPOAY XUMUYECKOHN CBSI3U
(MOHHOHM KOBAJIGHTHOM, METAUIMYECKOH M BOJOPOJHOM), 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOMH
peaKuy U MOJI0KEHHEe XMMHUUECKOT0 PABHOBECHS OT Pa3IMyYHBIX (PaKTOPOB;

®  BBINOJHATH XHMHYECKHH OJKCHEPHMMEHT: 10 I[IOJIYYEHUIO M PACIIO3HABAHUIO BAKHEHUILMX
HEOPraHWYECKUX U OPraHUYECKUX COCIMHEHH;

®  CBA3BIBATh: U3YyUCHHBII MaTepuall co CBOEH MpoQecCHOHaNbHOM 1S TeTbHOCTHIO;

®*  pewIaTh: pacyeTHHIE 33Ja4l N0 XUMHUECKUM (popMyriaM U ypaBHEHUSIM;

B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI 00YYaIOUINICs TOKEH 3HATH:

*  gajcHelwue XUMUYECKUe NOHAMUA: W30TONbI, ATOMHbIE OPOUTAIM, aUIOTPOIUS, H30Mepus,
rOMOJIOTHS, 3JEKTPOOTPULATENbHOCTh, BAJ€HTHOCTb, CTENEHb OKUCIEHUS, THUIBl XUMHUYECKHX
CBA3€H, MOHBI, BEIIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMSI, MOJISIpHAs KOHIIEHTPALs
pacTBOpa, CWIbHBIE M CJIA0ble AJIEKTPOJIUTHI, THUAPOJIM3, TEMIOBOH 3(PQEKT peakuuu, CKOpoCTb
XUMHUUYECKON peaklny, KaTalu3, XMMUYECKOe PaBHOBECHE;

® OCHOBHBIe 3aKOHbI XHMMHH: COXPAaHEHHMs MacChl BEILECTB, IOCTOSHCTBA COCTaBa BEULIECTB,
[Tepuoanueckuii 3akon [I.1. Menneneena;

® OCHOBHBIC TEOPMH XMMMH: CTPOCHHUS aTOMa, XUMHUUYECKOH CBSI3U, JIEKTPOJUTHUECKON AUCCOLMALINH,
CTPYKTYPHOT'O CTPOEHHUSI OPIraHUYECKUX COEIMHEHUH.

e BakHeiilmue BemecTBa U MaTepuaJbl: BaKHEHIIINE METAUIbl U CIUIABBI; CEpHasi, COJIsHAsA, a30THAs
U YKCYCHasl KHUCJIOTBI; ONaropojHble Ia3bl, BOJOPOJ, KHUCIOPOA, TaJOreHbl, LIETOYHbIE METallbl;
OCHOBHBIE, KHCJIOTHBIE W aM(pOTEPHBIE OKCHIBI U THUAPOKCHUIBI, IIEIOYH, YIJIEKUCIBIA U yrapHbBIH
rasbl, CEpHUCTBIN ra3, aMMMaK, BOJa, NPUPOAHBIA Ta3, MeTaH, 3TaH, TUJIEH, AlETHIEH, XJIOPHI
HaTpus, KapOOHAT M THJPOKapOOHAT HATPHs, KapOoHAT U ¢ocdar Kanblus, OCH30J7, METaHOI U
9TAaHOJ, CJOXKHBIE 3(UpPBI, XUPBI, MbLJIA, MOHOCAaXapwIbl (IJIIOKO3a), AMCAaXapHIbl (caxaposa),
nojucaxapuibl (Kpaxmal ¥ LEJUIK0JI03a), AHWINH, AMUHOKUCIIOTHI, OCJIKM, HCKYCCTBEHHBIE U
CUHTETUYECKUE BOJIOKHA, KayUyKH, IJIACTMACCHI.

[ ]

1.4. PexomeH1yeMO€e KOJIMYECTBO YaCOB Ha OCBOEHUE NIPOrPaMMBbl JUCIIUILINHBL:

MaKCUMaJIbHON y4eOHOI Harpy3ku oOyuaromierocsi 72 yacoB, B TOM YHCIIE:
JIexknuu - 34 yaca;

npakTU4eckue padoTsl - 28 yacaos;

nabopaTopHbie paboThl — 10 gacoB.



2. CTPYKTYPA U COAEPKAHUE YYESFHOU JUCIHUATLIAHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUAbI Y4e0OHOil padoThl

Buj yueOHOM padoThI

O0BeM B yacax

Au(pPepeHIMPOBAHHOIO 3a4eTa

MaxkcuMasibHasi yyeOHas HArpy3Ka (Bcero) 72
Oobs13aTeIbHAS aYAUTOPHAA yYeOHAsl HArPY3Ka (Bcero) 72
B T. 4.

JICKIIUU, YPOKH/ MPodheCCHOHATHPHO OPUEHTUPOBAHHOE 34/
coJiepKaHue
71a00paTOPHBIC 3aHATHS 10
IPAKTUYECKUE 3aHATHS (eciu
PEeAYyCMOTPEHO)/po(heCCUOHATBHO OPUEHTUPOBAHHOE 28/4
coJiepKaHue
KOHTPOJIbHBIE padOThI
caMoCTosTeNbHas padoTa -
KOHCYJIbTallUH 6
IIpome:xkyTounas arrecranus B popme




2.2. llpyMepHbIH TeMAaTHYECKUN IVIAH M COJePKaAHNEe YUeOHOro npeamMera « XuMHs»

HaumenoBanmue Conepmaﬂne yqeﬁﬂoro mMartrepuaJa, naﬁopaTopHue U NMPAKTUYECCKUE paﬁOTLI, caMoCTOoATEJIbHAadA pa60Ta Oobem OcBauBaemble
pa3iesioB M TEM 00y4Yaommnxcs, KypcoBasi padoT (IIPOeKT) (eciu npedycmomperivt) 4acoB KOMIIETEHIINH
3 4
Paspea 1. OO01mas 1 Heoprauu4eckasi XuMus 40
Tema 1.1. Conep:xanue y4eOHOro MaTepuaJia: } OK 1,2,4,7
OCHOBHBIE OcHoBHbIe MOHATHA XuMHUM. BemectBo. AtoM. Mosekyna. XUMUYECKUN 3JIEMEHT. AJIIOTPONHUS.
TOHSITHSI ¥ 3AKOHDI [Ipocteie u croxHble BemecTBa. KaueCTBEHHBIN M KOJWYECTBEHHBIM COCTAB BEIIECTB. XHMHUYECKHE
— 3Hak# U popmyssl. OTHOCUTENbHBIE aTOMHAsI U MOJIEKYJIsipHas Macchl. KonnuecTBo BellecTna.
OcHoBHBbIE 3aKOHBI XUMHUH. CTEXHUOMETPUS. 3aKOH COXpPAaHEHUSI MAcChl BEIIECTB. 3aKOH MOCTOSIHCTBA
COCTaBa BEUIECTB MOJIEKYJIIPHON CTPYKTYpPbl. 3aKOH ABOTaipo U CIEACTBUS UX HETO.
IlpakTuueckass padora Nel «Pemenne pacyeTHBIX 3aJad Ha HAxXOXJIEHHWE OTHOCHTEIBHON 2 OK 1,2.4,7
MOJIEKYJISIPHOM MaccChl, ONPEACIIEHUE MAaCCOBOM JJOJIM XUMUYECKUX 3JIEMEHTOB B CII0)KHOM BEILIECTBEY.
Conep:kanne y4eGHOr0 MaTepHaIa: OK 1,2,4,7
Tema 1.2. .
Teproxuueckuii Hepunoauyecknii 3aKO0H A.N. MenpeseeBa. Otkpeitue .M. MenneneeBbim [lepuoanueckoro 2
3AKOH I 3akoHa. [lepuonnyeckuii 3akoH B popmynuposke /.. Menneneesa.
Tepuomnueckasn [lepuoanueckass ~ Tabinuua  XUMHUYECKUX OIIEMEHTOB — rpaduyeckoe  oTOoOpakeHue
cHeTeMa neproAnYecKoro 3akoHa. CTpyKTypa NEepUOAMYECKON TaONMuUIbl: Tepuoabl (Manble W OOINBIIHNE),
XHMHYeCKHX rpynnsl (TJaaBHas ¥ MOOOYHAs). §
snemenTos JLU. Ctpoenue aT?Ma u nepuoanyveckuii 3akon .M. MenaeneeBa. AToM — CJIOXHasi 4acTHIIA.
Memeneesa i Snpo (MpOTOHBI U HEUTPOHBI) U IEKTPOHHAS 000104Ka. M30Tomnbl. CTpoeHue 3JIEeKTPOHHBIX 000JI04YeK
cTpoeHne aToma aTOMOB DJIEMEHTOB MAaJIBIX MEpUONOB. OcobeHHOCmU CMpoeHus: I1eKMPOHHBIX 000104UeK amomos
INEMEHMO8 OONbUUX Nepuodos (nepexoouvix snemenmos). Ilonstue o6 opOurtansx. s-, p- U d-
opOuTanu. DIeKTPOHHbIE KOHPUTYpAIIUU aTOMOB XUMUYECKUX JIEMEHTOB.
CoBpemenHnas GopmynupoBka [leprogndeckoro 3akona. 3HadeHue lleprogudeckoro 3akoHa u
[lepuoanueckoir cuctembl Xumuueckux 3yeMeHToB J[.M. MenneneeBa nnsi pa3BUTHS HAayKd U
MMOHUMAHUS XUMUYECKON KapTUHBI MHUPA.
JladopaTopnasi padora Ne 1 «MoxnenupoBanue noctpoeHus lleprogudeckoit TaOIHUIBI XUMHUECKUX 2 OK 1,2.4,7
3JIEMEHTOBY.
IIpakTuyeckas padora Ne 2 «DnekTpoHHBIE KOHPUTYpALUU aTOMOB XUMHUYECKUX 2JIEMEHTOBY 2




Tema 1.3.
Ctpoenue
BelllecTBa

Coaep:xkanue yueOHOro MaTepuaJa:

Honnas xummuyeckasi cB3b. KaTuoHsl, ux o0pa3oBaHHe M3 aTOMOB B pe3yjbTaTe Hpoliecca
OKHCIIeHUSl. AHHOHBI, UX 00pa3oBaHHE W3 aTOMOB B pe3yjbTaTe Mpollecca BOCCTaHOBIECHUS. MoHHas
CBS3b, KaK CBSI3b MEXKJY KaTHOHAMU M AaHMOHAMHM 32 CUYET JJIEKTPOCTATUYECKOTO MPUTIKEHUS.
Knaccudukanus HMOHOB: MO COCTaBy, 3HaKy 3apsia, HaJIM4YUIO0 TuapaTHOW oOosiouku. MoHHBIE
KpUCTAJIIMYECKHE pemeTkd. CBONCTBA BELIECTB C HOHHBIM THIIOM KPUCTAJUIMYECKOM PEIIETKH.

KoBasienTHasi xumMunueckasi cBfi3b. MexaHu3m o0pa30BaHMs KOBAJIEHTHOW CBSI3U (OOMEHHBIN
U JOHOPHO-AKIENTOPHBIN). DIEKTPOOTPULIATENBHOCTh. KOBaJIeHTHBIE MOJIIpHAs M HETIOJISIPHAS CBA3M.
KpatHOCTP KOBaJICHTHOHM CBsI3U. MOJIEKYJIIpHBIE M aTOMHBIE KpHUCTaUIMYecKue pemerku. CBolcTBa
BEIIECTB C MOJIEKYJIIPHBIMU M aTOMHBIMU KPUCTAJUIMUECKUMHU PEILIETKAMHU.

Merta/uinyeckas cBsi3b. MeTtammueckass KpHUCTAUIMYECKAs penieTka W MeTaulMdecKas
XUMHUecKas cBs3b. DU3nueckne cBONCTBA METAJUIOB.

ArperaTHbie COCTOSIHMSI BellleCTB M BOJAOPOAHAsA CBfA3b. 1Bepioe, )KHUJIKOE U razo00pa3Hoe
cocTtosiHMs BelecTB. [lepexon BemecTsa U3 OJHOIO arperaTHOro COCTosiHusA B Apyroe. Bomopoanas
CBSI3b.

Yucrole BemecTBa U cMecH. [IoHsATHE O cMecH BelecTB. | OMOreHHbIE M T€TEPOT€HHBIE CMECH.
CoctaB cMmeceii: 00beMHas 1 MaccoBasi A0JIM KOMIIOHEHTOB CMECH, MaccoBasi A0JIsI pUMeECeil.

JucnepcHble cuctembl. [Tonarue o aucnepcHoit cucreme. /lucnepcHas ¢asa u TucepcuoHHas
cpena. Knmaccudukanus nucnepcHsix cucteM. [IoHsATHE 0 KOJIJIOUIHBIX CHCTEMAX.

OK 1,2,4,7

Tema 1.4. Boaa.
PacTBOpbI.
DJIEKTPOJTUTHYECKA
s JUCCOLUALUS

JlabopaTopnasi pa6ora Ne 2 [IpurortoBiieHue cycrneH3uH KapOoHaTa Kanblus B Boje. llomyueHwue OK 1,2,4,7
AMYJIBCHH MOTOPHOTO Maciia. O3HaKOMJICHHE CO CBOMCTBAMH JUCIIEPCHBIX CHCTEM.

IIpakTnueckas padora Ne 3 «PenieHre pacueTHbBIX 33/1a4 HA ONPEICICHUE MAaCCOBOM JTOJIH OK 1,2,4,7
IIPUMECEN»

Coaep:xanue y4yeOHOro MaTepuaJia: OK 1,247

Bona. PacrBopsl. PacrBopenme. Bona kak pactBoputens. PacTBOpHMOCTH  BELIECTB.
HacpliieHHble, HEHACBIIIEHHbIE, IEPECHIIEHHbBIE PacTBOPbl. 3aBUCHUMOCTb PACTBOPUMOCTH TI'a30B,
)KHI[KOCTeﬁ N TBCPABIX BCHICCTB OT PA3JIMIHBIX (1)aKTOp0B.

MaccoBasi 10J11 paCTBOPEHHOT'O BEIIECTBA.

DJIEKTPOJUTHYECKAS JHCCONUANUSA. DIEKTPOIUTHI M HEIIEKTPOIUTHL. DIEKTPOIUTHYECKAS
aucconyanys. MexaHu3Mbl JEKTPOTUTUYECKON TUCCOLMALMN JUIsl BEIIECTB C Pa3IMYHBIMU THUIIAMU
XUMHUECKOHN CBs3U. ['miapartupoBaHHbIE U HETUAPATUPOBAHHBIE MOHBI. CTENEHb AIEKTPOIUTHYECKON
mucconnanuy. CunbHble U ciadble 31eKTPOaUThl. OCHOBHBIE MOJIOKEHUS TEOPHH HIIEKTPOJIUTHYECKON

JUucconuanuu. KI/ICJIOTBI, OCHOBAHUSA U COJIK KaK 3JICKTPOJIUTHI.




IIpakTnyeckas padora Ne 4 «PemeHue pacueTHbBIX 3a7ad Ha OIpEAENIEHHE MacCOBOH J10/H
PacTBOPEHHOIO BEIIECTBA»

OK 1,2,4,7

Tema 1.5.
Knaccnduxanms
HEOPraHu4YecKUux
COeTMHEHNH M UX

CBOMCTBA

Conep:xanue y4eOHOro MaTepuaJia:

Kucaorel u ux cpoiictBa. KucinoTbl Kak 3J€KTPOIMUTHI, UX KJIACCUPHUKALUSA [0 Pa3IUYHbIM
npu3HakaM. XHUMHYECKHUE CBOMCTBA KHUCJIOT B CBET€ TEOPUU DIIEKTPOIUTHUYECKON TUCCOIMALUU.
Oco0eHHOCTH B3aMMOJICHCTBUS KOHIICHTPUPOBAHHON CEPHOM M a30THOW KHCJIOT C METajUlaMH.
OcHoBHbIE CIOCOOBI OTYYESHHS KUCIIOTHI.

OcHoBaHusA U UX cBOMcTBA. OCHOBAaHUSA KaK 3JIEKTPOJIUTHI, MX KJIIACCU(PUKALINS TI0 PA3TUIHBIM
npu3HaKaM. XHMHYECKHE CBOMCTBA OCHOBAHUW B CBETE€ TEOPUHU AJIEKTPOJUTUUYECKON TUCCOIMALUU.
Paznoxxenne HepaCTBOpUMBIX B BOJIC OCHOBaHU. OCHOBHBIE CITIOCOOBI MOTYyUYEHUS OCHOBAHUH.

Comu u ux coucrBa. Conu Kak 3iekTpoiauThl. Conu cpeiHue, KUCIbIE U OCHOBHBIE.
XUMUYECKH CBOICTBaA COJIEH B CBETE TEOPUH BJIEKTPOIUTHYECKON aucconanuy. CrnocoObl MoTydeHus
COJIEH.

I'upponus comnen.

Oxcuabl M ux cpoiictBa. CoseoOpasyroe M HecojeoOpasymommue OoKcuabl. OCHOBHBIE,
ampoTepHble U KHUCIOTHbIE OKCHIBl. 3aBUCHUMOCTh XapakTepa OKCHJIAa OT CTENEeHU OKHUCICHHS
00pa3yloIIero ero Meraa. XuMHYecKue cBoiicTBa okcu10B. [lomyuenne okcuoB.

OK 1,247

JladopaTopnasi padora Ne 3. McnipiTaHue pacTBOPOB KUCJIOT HHANKAaTOpaMu. B3aumoaeiicTeue
METaJIJIOB ¢ KHCIOTaMu. B3anMozeiicTBre KHCIOT ¢ OKCUAaMU METaIIOB. B3aumMoielicTBIE KUCIIOT C
OCHOBaHMSIMU. B3auMoAeiCTBHE KUCIIOT C COSIMH.

OK 1,2,4,7

IIpakTuyeckas padora NeS «Peakiuu nonHoro oomena. I'naponus comnein»

OK 1,2,4,7

TeMma 1.6.
XuMmuuyeckue
peakuuun

Copep:xanue yueOHOro MarepuaJa:

Knaccndukanmsa xumudecKux peakunui. Peakunn coequHeHMs, pas3lIoKEHHUs, 3aMEIICHUS,
oOmena. Katanmutuueckue peakuuu. OOpaTumble U HeOOpaTUMble peakUuud. [ OMOTreHHblE |
TeTePOTeHHbIE PEAKIUU. DK30TePMUYECKHE U HHIOTEPMHUYECKHE peakiuu. TermmoBoi 3(QexT
XUMHUYECKHX peakuui. TepMOXUMHUYECKHE YPaBHEHUS.

OKuCINTEIBbHO-BOCCTAHOBUTE/IbHBIC peaknuu. CreneHp okucieHus. OKHUCAUTENb U
BOCCTAaHOBJICHHE. BoccTaHoBUTENb M OKHCIEHHE. MeToa 3JIeKTpOHHOro OajaHca Ui COCTABIICHMS
YPaBHEHUHN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN.

Ckopocth XUMHYECKUX peakuui. [IoHATHE 0 CKOPOCTH XMMHYECKHX PEaKIUi. 3aBUCUMOCTh
CKOPOCTH XHMHYECKHUX PEaKIUil OT Pa3NUYHBIX (PAaKTOPOB: MPHPOJBI PEarupyrOIIUX BEIIECTB, HUX

OK 1,247




KOHLEHTpALUU, TEMIIEPaTypbl, TOBEPXHOCTH COPUKOCHOBEHHS M UCIIOJIb30BAHUS KaTaJIn3aTOPOB.
OO0paTuMocTh XUMHYecKUX peakumii. OOpaTumble U HEOOpAaTHUMbIE peakIMU. XHUMHUYECKOe
paBHOBECHE U CIIOCOOBI €T0 CMELICHHUSL.

IIpakTnyeckas padora Ne 6 «OrmpeneneHue CKOpOCTE XUMHUYECKHMX peakUuil. YTNpakKHEHHs Ha 2 OK 1,2,4,7
CMEUICHUE XUMHYECKOTO PABHOBECHUSI)
Conep:kanne y4e0HOr0 MaTepHaIa: OK 1,2,4,7
Tema 1.7. MeTtajibl. OCOOEHHOCTH CTPOEHUSI aTOMOB M KpUCTa/LIOB. du3nyeckre cBONCTBA METAJIIOB. 2
MeTtajibl 1 Knaccupukamuss MeTajuloB 1O  pa3iMYHBIM — NpU3HAKaM. XHUMHUYECKHE CBOWMCTBA METaJUIOB.
HeMeTaJlJIbl DIEeKTPOXUMHUYECKUH DS/l HANIPSHKEHNUI METauioB. MeramuioTepmust.
OOmme cnocoObl monmyueHus MetayuioB. llonste o Mertamutypruu. [lupomerammyprus,
THJIPOMETAJLTYPrusl U 3JeKTpoMeTautyprus. CrijiaBbl YepHbIE U LIBETHBIE.
Hemertambl. Oco6eHHOCTH CTpOeHHs aToMOB. HeMeTasibl — mpocThie BelecTBa. 3aBUCUMOCTh
CBOWCTB TaJOr€HOB OT uX mnoyioxkeHus B Ilepuonnueckort cucreme. OKUCIUTENbHBIE H
BOCCTAHOBUTEJIBHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT WX IIOJOXKEHHUSI B pALy
3IEKTPOOTPULIATEIBHOCTH.
IIpakTyeckas padora Ne7 «XuMHUUYECKHE CBOMCTBA METAIIIOBY, 2
IIpakTuueckas padora Ne§ «llonmyyeHue aMMuaka M H3y4eHHUE €T0 CBOMCTBY 2
Paznen 2. Opranuyeckasi XuMHs 32
Coaep:xkanue yueOHOro MaTepmuasa:
Tema 2.1. Ipeamer opranuyeckoid xumuu. [IpupogHble, HCKYCCTBEHHbIE W CHUHTETHYECKHUE
OCHOBHBIE opranuveckue Beuiectsa. CpaBHEHUE OPraHUYECKUX BELIECTB C HEOPraHUYECKUMH.
MOHATHUS BaseHTHOCTE. XMMHYECKOE CTPOEHME KaK IOPSAOK COCOUHEHUs aTOMOB B MOJIEKYJbl IIO
OpraHu4vecKom BaJICHTHOCTH.
XHMHUH U TeOpHs Teopusi cTpoeHusi oprannyeckux coequHenuii A.M. BytiaepoBa. OCHOBHbBIE TOJIOKECHUS
CTpOeHus TEOPUHN XUMHUYECKOTO CTPOEHUSI.
OpraHMYecKNX N3omepus u nzomepsl. XuMudeckne GopMyJsIbl B MOJIEITH MOJIEKYJI B OPTaHUYECKONH XUMUH.
CoeMHeHMi Kaaccuduxanus opranmdyeckux BemiecTB. Kiaccudukanus BemecTB MO CTPOSHUIO ;

YIJIEPOAHOIO CKEJIETa U HANUYUIO (PYHKIMOHAJIBHBIX TPYIIIL.

I'omosnoru u romonorus. Hauana nomenknarypst [UPAC.

Kaaccnpukanuss peakuuii B OpraHuyeckoil xumum. Peakumm npucoeauHeHus
(ruapupOBaHHUs, TAJOT€HUPOBAHMSA, TUAPOTAIOT€HUPOBAHMSA, TuApaTauuu). Peaknuu oTtmienieHus
(merunpupoBaHus, JAETUAPOTaJOreHUpOBaHMs, Jeruaparauuu). Peaknum 3amemieHus. Peaknuun
U30MEPU3ALHH.
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Tema 2.2.
Yraesoaopoasl u
UX NPUPOJHBbIE
HCTOYHHMKHU

Coaep:xanue yueOHOro MaTepuaJa:

AJIKaHbl. AJIKaHbl: TOMOJIOTUYECKUI s, U30MEPUS U HOMEHKJIATypa aJKaHOB. XUMHUYECKHE
CBOMCTBa ankaHOB (MeTaHa, »JTaHAa): TOpPEHHE, 3aMeEIlleHHe, pasjIoKEHue, JeTrHpHUpPOBaAHHUE.
IIpuMeHeHne alnKaHOB Ha OCHOBE CBOMCTB.

AJIKeHBbl. OTHWJIEH, €ro ToJiydeHHe (IACTUIPUPOBAHMEM dTaHa, JEMOJIMMepHU3aIuen
NOJMATUIIEHA). ['OMoIorHYecKuit psisi, U30MepHsi, HOMEHKIATypa ajJKeHOB. XHUMHUYECKHE CBOWCTBA
STHJIEHA: TOpEHHEe, KadeCTBEHHble peakuuu (oOeciBeunBaHMEe OpPOMHOM BOABI U pacTBOpa
NepMaHraHaTa Kajus), TuapaTanus, nojumepusanus. [I[ppuMeneHue sTiuieHa Ha OCHOBE CBOUCTB.

JAuenbl u kaydykH. [loHsaTHE O QUEHAX Kak yTIeBOAOPOAAX C JIBYMs JBOWHBIMH CBS3SIMHU.
ComnpskeHHbIe TMEHbl. XUMHUYECKHE CBOWCTBa OyTaaueHa-1,3 u u3ompeHa: obeciBeurBaHue OPOMHOI
BOJIbI M MMOJIMMEpHU3alus B Kayuyku. HaTypanbHblil 1 cuHTeTHUECKHUE Kaydyku. Pe3una.

AJkHuHBI. AnieTnieH. XMMHUYEeCKHe CBOWMCTBA alleTHIIeHa: TopeHue, ooecliBeYMBaHne OpOMHON
BOJIbI, IPUCOEAMHEHHUE XJIOPOBOJOPOAa U rujaparanud. [IpuMeHenue aneTuieHa Ha OCHOBE CBOWCTB.
Me:xxknaccoBast U30MEpPHUs ¢ AJIKaJIUECHAMHU.

Apenbl. benzon. Xwumunyeckue cBoilcTBa O€H30j7a: TOpPEHHE, pEaKUUd 3aMelleHUs
(raoreHnpoBaHue, HUTpoBaHue). [IpumeHenne GeH301a Ha OCHOBE CBOMCTB.

IIpuponHble HCTOYHMKH YIJIeBOAOPOAOB. [IpupoHblil ra3: cocraB, IpUMEHEHUE B KaueCTBE
TOILINBA.

Hedts. CoctaB u nepepadotka nedtu. [leperonka nedru. Hedrernpomykrs

IIpakTuyeckasi padora Ne 9 «Pemenne pacueTHbIX 3a7a4 Ha onpeaesieHne GopMysbl OPraHUIECKOTO
BEILIECTBA 10 MACCOBBIM JIOJISIM BJIEMEHTOB U OTHOCUTENIbHOU TIJIOTHOCTH

IIpakTuueckass padora Ne 10 «Pemenue pacdeTHBIX 3ama4 Ha ONpeAesieHne (OpMYyIIbI
OpPraHUYeCcKOT0 BEIIECTBA 110 MPOIYKTAM CKUTAHUS

Tema 2.3.
Kucnopoaconepxa
e OpraHuvecKmne

COeIMHEHHUA

Coaep:xanue yueOHOro MaTepmuaJa:

Cnuprsl. [lonyyenue stanosa OpoKeHUEM TIIIOKO3bI U TUApATALMEH dTHIIeHA. [ uapoKCuiIbHAs
rpynna kak ¢pyHkiuonanbHas. [ToHsATHE 0 IpeaenbHBIX OTHOATOMHBIX CIUPTaX. XUMUYECKHE CBOWCTBA
ATAHOJNIA: B3aWMOJICHCTBHE C HATpHeM, O0Opa3oBaHWE MPOCTHIX U CIIOKHBIX 3(HPOB, OKUCIECHHE B
anpaerun. IlpuMeHeHne »3TaHONa HAa OCHOBE CBOWMCTB. AJIKOTONM3M, €ro TOCIEICTBUS U
peynpexaeHue.

['muuepuH kKak mpeAcTaBUTENb MHOTOAaTOMHBIX CHUpPTOB. KauecTBeHHass peakuus Ha
MHOT0AaTOMHBIE CIUPTHI. [IpuMeHeHune raumnepuHa.

®enoJ1. Puznyeckue U XUMUYECKHe cBolcTBa (eHona. B3anMmHOe BiIHsHIE aTOMOB B MOJIEKYJIE
(deHoMa: B3aMMOJICWCTBHE C THUAPOKCHIOM HATpPUS M a30THOW KucioToi. IlpuMenenuwe QeHona Ha

12
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OCHOBE CBOMCTB.

Aabaeruapl. [lonatue o0 anpaerupax. AJbIerujHas rpynna Kak (YHKIHOHAJIbHas.
dopmasibIerTu]T U €ro CBOMCTBA: OKHUCIEHHUE B COOTBETCTBYIOLIYIO KHCJIOTY, BOCCTaHOBJIEHUE B
cooTBeTcTByrOIMN cnupT. [lomydeHne anpAeruzoB OKHUCIEHHMEM COOTBETCTBYIOIIUX CIIMPTOB.
[Tpumenenne popmanpaeriia Ha OCHOBE €0 CBOMCTB.

KapOonoBbie kuciaorbl. [loHaTHe 0 kapOOHOBBIX KHchoTax. KapOokcuibHas rpymnma kak
¢dbyHKUMOHANbHAA. [ OMONOTHYECKUIT pAd TpPEAeNbHBIX OJHOOCHOBHBIX KAapOOHOBBIX  KHCIIOT.
[Tonmyuyenne kapOOHOBBIX KHCIOT OKHCICHHUEM allbAETHI0B. XUMHUUECKUE CBOMCTBA YKCYCHON KUCIIOTHI:
o0Ipe CBOWCTBA C MHHEPATBHBIMH KHCIOTaMH W peakuus dTepudukanmu. lIpumMeHeHue yKCyCHOM
KHCJIOTHI HA OCHOBE CBOMCTB. BhIcINe KUPHBIE KUCIOTHI HA IPUMEPE MATbMUTHHOBOM M CTEaPUHOBOM.

Chaoxnble >pupsl M :Kupbl. [lomyueHue crnoxHBIX 3(QHUPOB peaknuen >STepuUKAIHH.
CroxHble 3¢upbl B IpUpoJe, uX 3HaueHue. [IpuMenenne cia0KHbIX 3(UPOB HA OCHOBE CBOWCTB.

XKupsr kak cnoxubie 23¢upbl. Kinaccudukanus xupoB. XUMHYECKHE CBOMCTBA KUPOB: THAPOIIU3
U TUIPUPOBAHUE KUIKUX )KUPOB. [[pMeHeHne K1UpoB Ha OCHOBE CBOMCTB. MbLia.

YraeBoabl. YTJICBOIbI, WX KIacCH(PUKAIUSA: MOHOcaxapuabl (TJIFOKO3a, (PYKTO3a),
aucaxapuibl (caxapo3a) U nojrcaxapuibl (KpaxMail U LeJUIi0103a).

['mrox03a — BEmIeCTBO ¢ ABOMCTBEHHON (PYHKIIMEH — allbIeTHAOCIUPT. XUMUYECKHUE CBONCTBA
IJIIOKO3bl: OKHCJICHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJEHHE B COpPOMT, CIIUPTOBOE OpOKEHHE.
[IpuMeHeHne IIF0KO03bI Ha OCHOBE CBOMCTB.

3HaueHue YIIEBOJOB B JKMBOM IPUPOAE M KHU3HM denoBeka. [loHsaTne o peakumsax
MOJIMKOHACHCALIMY U THAPOJIN3a Ha IPUMEpPE B3aUMONPEBPAIICHUN: [NII0K03a <> MOJIHCAXapu/l.

JlabopaTopHasi pabora Ne 4 PactBopeHue rimiepuHa B BOJI€ U B3aMMOJEHCTBHUE C THMAPOKCHUIOM
menu(Il). CpoiicTBa yKCYCHOM KHCJIOTBI, OOIIME CO CBOWCTBAMH MHUHEPAIBHBIX  KHCIOT.
B3aumopeiicTBue riaroko3bl 1 caxapossl ¢ ruapokcuiom menu(ll). KauecTBeHHas peakius Ha Kpaxmall.

IMpakTnueckas padora Ne 12 Pemenue pacu€THbIX 3a/1ad Ha ONMpPEAECICHUE MACCOBOM JOJIM BbIXOJA
MPOJIYKTa PEAKIINU OT TEOPETUYECKH BO3MOKHOTO)

IlpakTuyeckasi pa6ora Ne 13 «XuMHUeCcKre CBONCTBA CITIUPTOB, AJIBJIETHIOB U KAPOOHOBBIX KHCIIOT

Tema 2.4.
A3oTcoaepxaime
opraHuyeckKue
COeUHEHHUSI.
Hoaumepnl

Coaep:xanue y4eOHOro MarepuaJia:

Amunbl. [Tonsatne 00 amuHax. AnngaTiueckue aMuHbl, UX KJacCU(UKalKs U HOMEHKIATypa.
AHWINH, Kak opraHmdeckoe ocHoBaHue. [lomyuyenwe ammnmHa W3 HHUTpoOeH3oma. [IpumeHenwne
aHWJIMHA Ha OCHOBE CBONCTB.

AMMHOKHCJIOTBI. AMHHOKHCIIOTBI Kak aMQoTepHble IU(PYHKIUOHAIBHBIE OpPraHUYECKHE
COoeUHEHMs. XMMHUYECKUE CBOWCTBA aMUHOKHCIIOT. B3aUMOJEHCTBHE CO ILIENOYaMM, KHCIOTaMU M
Opyr ¢ apyrom (peakuus mnonukoHjeHcauuu). Ilentunnas cBs3p U nonunentuasl. Ilpumenenue
aMUHOKHCIIOT Ha OCHOBE CBOMCTB.

beaku. IlepBuuHas, BTOpHYHAs, TPETUYHAsl CTPYKTYphl OenkoB. XHUMHUYECKHE CBOMCTBA

S N
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OEIIKOB: TOPCHHE, JCHATYPALUS, THIPOJIHN3, IIBETHBIC peakiuu. brosornueckue QyHKITUN OSITKOB.
Ioammepsl. benku u monrcaxapuasl Kak OMOMOTUMEPHI.
Ilmactmacesl. [lonmydeHne mnoOAMMEpPOB peakuuend MOJMMEpPU3AUUH M TMOJUKOHJICHCALUH.
TepMomnnacTuuHbIe U TEPMOPEAKTUBHBIE MIacTMacchl. [IpeacraBurenu niactmace.
BoJsiokna, nx xinaccupukanus. [Tomyuenue BojaokoH. OTeNbHBIC MPEJICTABUTEH XUMHUSCKUX
BOJIOKOH.
[TpoOneMsbI 3arpsi3HEHUS OKPY>KAIOIIEH Cpelibl XUMHUYECKUMU BelllecTBaMu. POk XUMUH B pellieHUN
9KOJIOTHYECKUX MPOOIEM.

JlabopaTopnas padora Ne 5 PactBopenue OenkoB B Boje. JleHaTypaiusi pacTBopa Oeika KypuHOTO 2

Aia CIIUPTOM, PACTBOPAMHU COJIEH TSKENbIX METAJIJIOB U MPU HarpeBaHHH.

IIpakTuyeckas padora Ne 14 T'eHeTnyeckast CBsI3b MEX/Y KJIacCaMU OPraHUYECKUX COSTMHEHHIN 2
Bcero: 72
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3. YCJI0OBUSA PEAVINBALIMU TPOI'PAMMBI JUCIHUIIJIMHBI

3.1. TpeOoBanuss K MHHUMAJIBHOMY  MAaTepPHAIbHO-TEXHUYECKOMY
ol0ecrne4eHnIo

Peanuzauust mporpamMmbl JAMCHMIUIMHBI TpeOyeT HalWyusi y4eOHOro kaOuHeTa
XUMUH; J1a00PATOPUN XUMUHU.

O6opynoBaHue yueOHOTO KaOMHETa:
- IOCAJI0YHbIE MECTA MO KOJIUYECTBY 00YUaIOIIUXCS;
- pabouee MecTo mpernoaaBaTes;
- KOMIUIEKT Y4EOHUKOB
- Tabmuuel 1o pazaenam «Heopranwdeckas xumus», «OpraHuyeckas XUMUS,
«Ilepuoanueckasi cucTeMa XUMHUYECKUX dJIEMEHTOBY, « Tabauiia pacTBOPUMOCTIY,
«Psiq HanpsHKEHU METALIOBY;

- koiutekunu «llmactmacesy, «BonokHa», «Kayuyku», «MeTamisl U CIUIaBbD,
«OCHOBHBIE BHJIbI TPOMBIILIEHHOTO ChIpbs», «KameHHbIl yromb», «Hedth u
HEe(TENPOTYKTBI.

Texnudeckue cpencTpa 0OydeHUs:

KOMIIBIOTEP C JIMIICH3MOHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM, MYIbTUMEIUINHBIN
mpoekTop, obpaszoBatenbHas cpeaa «KM-mikoma», qucku «Ypoku xumuu 10-11
KJI1accy;

O6opynoBaHue 1a00paTOpUU U pabOUNX MECT JIa0OPaTOPUH:

- TOCA/I0YHBIE MECTa MO KOJIMYECTBY 00YyUYaIONTNXCS;

- pabodee MeCTO MpernoaBaTes;

- HaOOPBI PEAKTHBOB [0 OPTAHUICCKON U HEOPTAHUYECKON XUMUH;
- HA0OPBI XMMHUYECKOM MOCYIbI;

- UHCTPYKIIMU JUISI TIPOBEJICHUS TPAKTUIECKUX padoT.

3.2. MudopmanuonHoe odecnevyenne 00y4eHust

Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, HMHTepHeT-pecypcos,
JAONOJHUTEJIbHOM JIUTEPATYPbI

OcHoBHble UCMOYHUKU.

1. Tabpuenssn O. C. , Xumusa. 6a3oBblii ypoBeHb. 10 KiI.: y4eOHHK. - M.:
ITpocBemienne, 2023.-128 c., [1]:

2. Taopuensn O. C. , Xumusa. 6a3zoBblii ypoBeHb. 11 Ki.: ydeOHHMK. - M.:
ITIpocBemienne, 2023.-127 c., [1]:

JlononnumenvHvle UCMOYHUKU.!

1. IMa6puensn O.C., OctpoymoB U. T'., Xumus: yue6. mist cTtyn. cpen. mpod.
yue0. 3aBeaeHuii — 6-¢ us., crep. — M.: M3naTensckuit ieHTp « Akagemus», 2020.
—336c., [16] 1. uB. ma. ISBN 978-5-7695-6585-4.

2. INabpuensan O. C., JIbicoa I'. I'., XuMus B Tectax, 3ajjayax U ynpaxKHEHUAX:
yue0. [Tocobue nnst ctya. yupexaeHuit cpea. npod. oopa3oBaHus — S5-¢ u3., cTep.
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— M.: U3narenbckuii neHtp «Akagemus», 2020. — 224 ¢. ISBN 978-5-7695-7509-
9.

3. Tabpuensn O. C., Xumus, 11 kiacc, ba3zossiii ypoBens -M: [Ipoda, 2021.

4. HoukoBa A. B., IlleBnoBa M.B., Pemienue pacyeTHbIX 3a1ad IO XUMUH,
ydyebHoe nocobue, ['yOkun, 2021.

5. JlabopaTopHO-ipakTUYECKUE PabOTHI IO OMOJIOTUM: METOANYECKUE YKa3aHUS K
Ja00paTOPHBIM W TPAKTHUYECKUM paboTam 1o auciuiuimHe "buomorus" s
CTYJICHTOB 00pa3oBaTe/IbHBIX YUPEKICHUM cpeaHero mnpodecCuoHaIbHOTO
oOpa3zoBaHus CIENHAIbHOCTEH TexHuueckoro mnpoduis / benropoackuit 'AY;
coct.: JI. B. 3umoBuHna, B. B. boguna. - benropon: benropoackuit 'AY, 2015. -
47c.  Pexumpocrtyna:http://lib.belgau.edu.ru/cgibin/irbis64r 15/cgiirbis_64.exe?
LNG=&C21COM=F&I21DBN=BOOKS READER&P21DBN=BOOKS&Z21ID
=1702080209893917&Image file name=Akt%5F523%5CLaboratorno
%?2Dprakticheskie%5Fraboty%SFpo%S5Fbiologii%2ETekhnicheskij%S5Fprofil
%2Epdf&mfin=50090&FT REQUEST=%D0%97%D0%B&8%D0%BC%D0%BE
%D0%B2%D0%B8%D0%BD%D0%B0&CODE=47&PAGE=1
Humepnem-pecypcnwi:

1. http:/www.xumuk.ru - Ha caiite pa3melnieHbl ydyeOHbIE MaTepuasbl IO
pa3IMYHBIM paszfiesaM XUMUHU, TpeACcTaBiIeHa XUMUYEecKas HIMKIoneaus (6osee
5000 TepMUHOB, OXBATHIBAIOIIMX BCE Pa3/eiibl XUMHUU, a TAKXKE IMOTPAHUYHBIC
obnactn).

2. http://him.1september.ru/urok/ - CaiT co3maH Ha OCHOBE MaTepHaIOB Ia3eThl
"Xumusa" usnarenbckoro goma "llepBoe ceHTAOps" M COAECPKUT MaTEpHATBI K
ypOKaM XMMHH B CPEHEH IIKOJIE.

3. www. pvg. mk. ru (onmummnuasna «Ilokopu BopoObeBsI TOPBD?).

. www. hemi. wallst. ru (O6pa3oBaTeNbHBIN CAUT TSI MKOJILHUKOB « XUMUSD).

. www. alhimikov. net (O6pa3oBaTeNbHBIN CAaUT AJIS MTKOJIHLHUKOB).

. www. chem. msu. su (DyekTpoHHasi OMOINOTEKA 110 XUMUK).

www. enauki. ru (MHTEpHET-U3AaHue 1715 yunutenell « ECTeCTBEHHbIE HAYKN» ).
www. hvsh. ru (kypHan «Xumus B IMIKOJIE» ).
www. hij. ru (KypHan «XUMHUS U KU3HBY).

0. www. chemistry-chemists. com (3JI€KTPOHHBIN KypHAT « XUMUKH U XUMUSD» ).

4
5
6
7
8
9
1
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4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHMUS ITPEIMETA
KoHTposb ¥ oOuleHKa pe3ynbTaTOB OCBOCHUSA IIPEAMETa OCYILECTBIIIETCS

MperogaBaTciicM B

nporecce

IIPOBECHNUS

IMPAaKTHYCCKHUX 3aHATUMN u

1a00paTOpHBIX PadOT, TECTUPOBAHMS, a TAKKE BBIMOJHEHUS OOYyYarOIIMMUCS
WHIUBUTYJTbHBIX 3aJaHUH, POCKTOB, UCCIICTOBAHUN.

Pe3yabTarsl 00yyeHus

(0oCcBOEHHbIE€ YMEHMSI, YCBOCHHbIE 3HAHMSI)

@DopMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTATOB 00yUYeHUsI

Oceoennble YMmeHun:

®  Ha3pIBaTbh: MW3YUYECHHBIC BEIIECTBA MO | 3a4éT
TPUBHAIBHOM ~ WJIM  MEXIyHapOIHON DKCIepTHAs OLIEHKA BBIMOJHEHUSI KOHTPOJIbHOU
HOMECHKJIAType, paboOTHI
® omnpexeasitb: BaJCHTHOCTb WU CTENEHb | 3a4éT
OKHUCJICHUS XMMHYECKHUX JJIEMEHTOB, THII | DKCIIEPTHAs OLIEHKA BBIITOJHEHUS! KOHTPOJIbHOMN
XUMHYCCKOH CBSI3M B  COCAUHCHMSX, | paGOTHI
3apsJl MOHA, XapakTep CPElbl B BOAHBIX | JxcriepTHAS OLICHKA BBIITOJIHCHUS
pacTBopax HEOPraHUIECKHX Y | IpakTHUYEeCKOil paGoThI
OPraHMYECKNX COCIMHEHHH, OKUCTUTEINb | JycnenTHas OIICHKA S ——
W BOCCTAHOBHTEIb, HPUHAMIEKHOCTD | (o\iocrosTenbHON PAGOTH
BEILIECTB K pa3HbIM KJIaccam
HEOPTraHWYECKHUX W OPraHUYECKHX
COCIMHEHMIA,
®  XapaKTepU30BaTh: DJJEMEHTHl MalbIX | 3a4éT
IEPUOJOB IO MX  TIOJOXEHUIO B | DKCIEPTHAs OLEHKA BBIIIOJHEHUS KOHTPOJIbHOMN
[Iepuonnueckont cUucTeMe H.N. | pa6otsr
MelleeneeBa; obmme XUMHUYCCKHE | DrcniepTHAs OLIEHKA BBIIIOJIHEHUS
CBOWMCTBA  METAJLJIOB, HEMETAJLIOB, | ypaxryyeckoil paGoThI
OCHOBHBIX KJIaCCOB HEOPraHUYECKUX U
OPraHUYECKUX COCTMHEHUH; CTPOEHUE U
XMMHUYECKHE  CBOMCTBA  M3YYEHHBIX
HEOPraHWYECKHUX U OPraHUYECKHX
COCJIMHECHMUIA,
® O00BJCHATH: 3aBUCUMOCTb  CBOWCTB | 3aUé€T
BEIIECTB OT HMX COCTaBa M CTPOEHU,
MPUPOSYy XUMHUYECKON CBS3H (MOHHOM
KOBaJICHTHOM, METaJUTHYeCKOM u
BOJIOPOJHOM), 3aBUCHUMOCTh CKOPOCTH
XMMHYECKOM PpEaKUMH U TOJIOKEHHE
XUMHUYECKOTO paBHOBECHS oT
pa3nu4HbIX (PaKTOPOB;
®*  BBIIOJHATH XUMHUYeCKHid | DKcrepTHas OILIEHKA BBITIOJIHEHHUS
IKCIMEPUMEHT: 0 TMOJYYCHHUIO | | MPAKTUYECKOW paboThI
pacro3HaBaHUIO BAKHENIINX
HEOPraHUYECKUX U OPraHUYECKUX
COCIMHECHUM;
® CBA3BIBATB: W3YUYEHHBIM Marepuan co | 3a4ér
cBoOeH npodecCHOHATBLHON
JEATENIbHOCTBIO;
® pemiaTh: pacyeTHble  3aayd 10 | 3auUéT

XUMHUYECKUM (hOpMyJIaM U ypaBHEHUSIM.

DKcrepTHas OLEHKA BBIMOJIHEHHS KOHTPOJILHOU
paboTHI
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OKcrnepTHast OILIEHKA
CaMOCTOSITEIbBHON PabOThI

BBIINTOJIHCHUA

Yceoennwvie 3nanusn:

Ba)KHeHIMe XHMHYECKHe TIOHSTHS:
BEIISCTBO, XMMHUYECKHI DJIEMEHT, aToOM,
MOJIEKYJIa, OTHOCHUTEIIbHbIE aTOMHas H
MOJICKYJISIPHAsE MacChl, HOH, HW30TOIIBI,
aTOMHEIC opbOuranmy, AJUTOTPONUS,
HU30MEpHs, TOMOJIOTHS, DIJIEKTPOOTPH-
ATeALHOCTh, BAaJICHTHOCTH, CTEICHB
OKHCJICHHMS, THIIBI XHMHYCCKUX CBS3CH,
WOHBI, BEIIECTBA MOJEKYISPHOTO W
HEMOJIEKYJISIPHOTO CTPOEHHS, MOJISIpHAs
KOHIIGHTpaIUusi pacTBOpa, CHJIbHBIE U
cia0kIe AJIEKTPOJIUTHI, TUAPOIIH3,
TEIIOBOM 3¢ (deKT peakiuu, CKOPOCTb
XHUMHYCCKOU peakuuu, KaTajms,
XHMHYECKOE PABHOBECHE

3auér

OkcnepTHas OLICHKa
CaMOCTOSITENILHOM PabOTHI
TectupoBanue

BBITIOJIHEHUA

OCHOBHbI€ 3aKOHbI XUMMHU: COXPAaHEHUS
MacChl BEIIECTB, ITOCTOSHCTBA COCTaBa
Bewlect, llepuonnueckuin 3akon JI.W.
Menneneena

3auéT

OCHOBHbIC TEOPUM XHMHHM:
atoma, XAUMHUYECKON CBA3H,
AJIEKTPOIUTUYECKOMN JIUCCOIAAIINH,
CTPYKTYPHOTO CTPOEHUS OPraHUYECKUX
COCJIMHEHUI

CTPOCHUS

3auér
OKcnepTHas OIICHKA
CaMOCTOSITENILHOUN paOOTHI

BBIITOJIHEHUA

Ba:xueiinmue BemecTBa U MaTepHaJIbI:
Ba)XHEHIIINE METAJUThl U CIUIABHI; CEpHas,
COJIsHAs, a30THAsI M YKCYCHasl KUCJOTHI,
BOJIOPO/I, KHCIIOPOJI, TaJIOTCHBI,
IeJIOYHBIE METaJIIIBL; OCHOBHEIE,
KHUCJIOTHBIE U amMQOTepHbIe OKCHIbI U
THIPOKCUIBI, IIEJIOYH, YTJIEKUCIBIH U
yrapHbI ra3bl, CEPHUCTHINA Ta3, aMMHAK,
BOJA, MPHUPOIHBIN Ta3, MeTaH, OJTaH,
STUIICH, AaleTHIeH, XJOPHI HaTpHs,
KapOoHaT M TruApokapOOHAT HATpHS,
kapOoHaT M Qocdar KamblMsi, OEH30I,
METaHOJ M D3TaHOJ, CIJIOKHBIE J(PUPHI,
JKUPBI, MbLIa, MOHOCaXapusl (TJIFOK034),
Jucaxapuibl (caxaposa), MoJucaxapHabl
(kpaxmMall ¥  LEJUTIONO03a),  aHWIWH,
AMUHOKHCIIOTHI, OENKH, HCKYCCTBEHHBIC
U CHUHTETUYECKHE BOJIOKHA, Kay4yyKH,
TUIACTMACCHI

3auéT
3KCH€pTHaSI OLCHKA BBIITIOJITHCHUA I(OHTpOJ'H:HOI\/'I
paboThI

3KCHepTHaSI OLICHKa BBITIOJIHCHUA
nabopaTopHON PabOTHI

3auér

OKcIepTHas OLIEHKA BBIMIOJHEHUSI KOHTPOJIbHOU
paboTsI

OkcnepTHas OLIEHKa BBITIOJTHEHUS
nabopaTtopHOil pabOTHI

OkcnepTHas OLIEHKa BBITIOJTHEHUS

CaMOCTOSITENILHON PabOTHI
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