MUHUCTEPCTBO OBPA30BAHUS UPKYTCKOM OBJIACTU
IroCyY IAPCTBEHHOE BIO/DKETHOE [TPO®ECCHUOHAJIBHOE OBPA30BATEJIbBHOE
YYPEXIEHUE UPKYTCKOM OBJIACTH
«HIXHEY IUHCKUN TEXHUKYM JXEJIE3HOJOPOXHOI'O TPAHCIIOPTA»

FOCYAPCTBEHHOE BIOIKETHOE .. s oo «YTBEPAAAIOY
MPO®ECCUOHANLHOE e e o Hupekrop IBIIOY HTXKT

OBPA3OBATEJIbHOE yl.|PE)K'D'EH|/|E 1.2.643.100.3=120B3035303132343539343038, B. H. OHHOCTOpOHHeB

1.2.643.100.1=120D31303: 031 734, Kast yn., 60,
nP KyTC KOM O BN ACTM email=pl7pl7@mail.ru, c=RU, st=VpKyTckan o6nacts, l=HukHeyamuHCK,

0=TOCY/IAPCTBEHHOE BIOPKETHOE MPOGECCUOHATIbHOE OBPA3OBATENIbHOE « » 2 0 2 2 TO

YUPEX[IEHVIE MPKYTCKOM OBNACTY "HKHEYANHCKIN TEXHIKYM I[

" H M)I(H Eyﬂ I/I HC Kl/l Vl TEXH M KyM KENE3HOAOPOXHOTO TPAHCMOPTA", givenName=Bacunuii saHosuy,

sn=OawocTopoHies, title=/lupextop, cn="OCYJAPCTBEHHOE BIOJKETHOE
YKENE3H oﬂ'o POXHOIo MPOGECCOHATNbHOE OBPA3OBATENIbHOE YUPEXEHVE UPKYTCKOW OBNIACTU
"HKHEYIMHCKWA TEXHUKYM XENE3HOZOPOXHOTO TPAHCTIOPTA"

TPAHCI—IOPTA" [ara: 2022.06.20 13:26:45 +08'00'

PABOYAS TIPOT'PAMMA YYEBHOM JUCLUILJIUHBI

XumMus

Texanueckuit mpoduin
23.02.06 TexHuueckas SKCIUTyaTalysl MOJBUKHOTO COCTaBA YKEJIE3HBIX TOPOT

2022r.



OnobpenHo
IIpenMeTHO — HUKIIOBOM

KOMHCCHUEN

IIpoTokomn Ne
Or « _ » 2022r.
IIpencenarens I11IK

PaGouast mporpamMmma y4eOHOM AUCIUIUIMHBI pa3paboTaHa Ha OCHOBE:
-deneparbHOrO0 TOCYIapCTBEHHOTO 00pa3oBaTEIbLHOIO CTaHAApTa CPEIHETO
oO1rero obpa3oBaHus;

- Ha OCHOBE MPUMEPHOW TporpaMmbl «XUMHUS» A NPOodHEeCcCHOHATHHBIX
oOpazoBarenbHbIX opranuzanuii, 2015 r. ®I'AY «ODUPOy.

PazpaboTunku:

Agtop: IIpuxoasko O. 0., npenoaaBaTess 00111e00pa30BaTENbHBIX JUCIUILINH
I'BIIOY HTXT



COILEPKAHHUE

. IHACIIOPT PABOUYE TIPOTPAMMBI YUEBHOU
JANCHUITINHBI _
CTPYKTYPA COAEP KAHUE YYEBHOU JUCIHHUIIVINHBI

. YCJIOBUS PEAIM3AIIUU TPOT'PAMMBI TN CHHUTIJIMHBI

. KOHTPOJIb M OILEHKA PE3YJIBTATOB OCBOEHUA
JANCHUITINHBI

1. TACIIOPT PABOYEHN ITPOT'PAMMBI YYEBHOM JUCITATIINHBI

14

15



Xumus
1.1. Ob6aacTs npuMeHeHus padoyeil NporpaMMsl
Pabouass nmporpamMMa y4eOHOW AMCUUIUIMHBI SBJIAETCS 4acTblO 0Opa30BaTEIbHON MPOrpaMMBbI
CpeaHero Npo(ecCHOHATbHOIO 00pa3oBaHUs IOATOTOBKU CIEIMAUCTOB CPEIHEr0 3BEHa
23.02.06 Texnn4yeckasi IKCIIIyaTAUA MOABUKHOTO COCTABA KeJIE3HBIX IOPOT.
1.2. MecT0 AUMCHMILVIMHBI B CTPYKType OCHOBHOH NpodeccHOHATbHOI 00pa3oBaTe/bHOM
NPOrpaMMbl: JUCLUIUIMHA BXOJUT B 00I1€00pa30BaTE/IbHbIA IMKII.

1.3. Heau 1 3a1a4u QM CHUIVIMHBI — TPEOOBAHUSA K Pe3yJbTATAM OCBOCHUS IUCIUIIAHBI:

Conepxanue pOrpamMMBbl «XuMU» HaIpaBJIEHO Ha IOCTHIKEHHE
CIEAYIOUINX LeJei:
- dbopmupoBanue y o0ydaromuxcs YMEHUS OLICHUBATh 3HAYUMOCTD

XUMHYECKOT0 3HAHUS I Ka)KIOr0 YeIIOBEKa;
- dbopMupoBaHue y 00y4JarImuxcs LIEJTOCTHOI'O [PEACTABIICHUS (o] MHpE
U pOJIM XHMHUHU B CO3JJaHUM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHpa;
YMEHUSI  OOBSACHATH OOBEKTHI M  NPOIECChl  OKpYXKarolied  JeWCTBUTENBHOCTH -
NPUPOAHON,  COUMAIBHOW, KYJIbTYPHOH, TEXHUYECKOHW  Cpelbl, - HCHOOJBb3Yyd IS
9TOI'0 XUMHMYCCKHUE 3HAHUA,

- pa3BuTHE y o0y4aromuxcs yMEHUI pasnuyarhb bakTbI u OLICHKH,
CpaBHHUBATL OLCHOYHLIC BbIBOAbI, BHUJACTH HX CBA3bL C KPUTCPUAMHU OLCHOK W CBA3b
KpUTEPHUEB Cc OnpeaeIEHHOMN CHUCTEMOI1 LIEHHOCTEM, dhopmynupoBaTh u
000CHOBBIBATh COOCTBEHHYIO IMO3HIINIO;

- MpUOOpPETeHHEe OOYYAIOIIMMUCS ONBITAa PA3HOOOPA3HOW MAESTEIIBHOCTH, OMBITA IMO3HAHHUS W
CaMOIIO3HAaHHMA; KIIFOYCBBIX HABBIKOB, HWMCIOIIHX YHHUBCPCAJIIBHOC 3HAYCHUC MJIA PA3JIMIHBIX
BUJIOB JESTENbHOCTH (HAaBBIKOB pEIICHUs MpoOJeM, NPUHATUS PEUICHU, MOUCKa, aHalu3a U

00paboTku
uH(pOpMAaIHH, KOMMYHHUKaTHBHBIX HaBBIKOB, HaBBIKOB U3MEpCHUH, HaBBIKOB
COTPyAHHNYCCTBA, HAaBBIKOB 6€3OHaCHOI‘O O6paH_[eHI/I}I C BEUIECCTBAMHU B

MOBCETHEBHOM KU3HH).
OcBoenue cofiepkaHus yaeOHON TUCIUIUTMHBI « XUMUS», 00€CTIeYBACT
JOCTHKEHHE CTYJICHTAMH CIICTYIOIINX Pe3yibmamos:

JAUYHOCMHbBIX.
- YYBCTBO ropaocTu n YBaXXCHUA K HCTOpUHN n JOCTHIXCHUAM
OTE€YECCTBEHHOM XUMHYSCKOMU HAayKU; XUMHUYCCKU T'paMOTHOC IMOBCACHUC B

NpoEeCCHOHAIBHONW ~ JICSITEIBHOCTU W B OBITY mTpu  OOpameHud ¢ XHUMHUYCCKUMHU
BEIIIECTBAMH, MaTepUaIaMH | MPOILIECCaAMU;

- TOTOBHOCTb K MIPOIOJIKCHUO 00pa3oBaHUsI " TTOBBITIICHUS
KBaJTM(pHUKAIMKA B M30paHHOW MpO(hecCHOHATBLHONW NESITeIbHOCTH U OOBEKTUBHOE OCO3HAHHE
POITM XUMHUYECKUX KOMIIETEHIIHIA B 3TOM;

- yMEHHue UCIIOJIb30BATh TOCTIKEHHUS COBPEMEHHOM XUMUYECKOH
HaYKH " XUMHUYECKHUX TEXHOJIOTUH TSt TIOBBIIIICHUS COOCTBEHHOTO
WHTEIJIEKTYyaJIbHOTO Pa3BUTHSI B BRIOPAHHOUW MPOQeCcCHOHATBHOMN IeITeTbHOCTH;
MemanpeomMemHuupix:

- UCIIOJIb30BaHNE pa3IMYHBIX BU/JIOB MO3HABATEIBHON JeSTebHOCTH u
OCHOBHBIX  HMHTCIUICKTYaIbHBIX  omepanuii  (OCTaHOBKAa  3amadd,  (opMyrupoBaHHe
TUIOTe3, AaHalli3 W CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTeMaTU3alus, BbISIBICHUE
NPUYNHHO-CICICTBEHHBIX  CBSI3¢H, TIOMCK  aHAJOroB,  (OpMyJIMpOBaHHE  BBIBOJIOB)
JUISE  pElICHUs TOCTABJICHHOM 3aJaud, TNPUMEHEHHWE OCHOBHBIX METOJOB IIO3HAHHUS
(mabmroieHue, HayYHBIN IKCIICPUMEHT) TUTSt W3yUYCHUS Ppa3IUIHBIX CTOPOH
XUMHYECKMX OOBEKTOB M  TPOIECCOB, C  KOTOPHIMH  BO3HHMKAE€T HEOOXOJUMOCTD
CTaJIKUBAThCs B IpodeccuoHaIbHOU cepe;



- UCIIOJIb30BaHUE pa3INYHbIX HCTOYHHUKOB IS NOJTy4eHUs XUMHUYECKOH
uHpOpMaLlUM, YMEHHE OLEHUTh €€ JOCTOBEPHOCTb I  JIOCTHKECHHS  XOPOIIUX
pe3yabTaToB B MpodecCHoHAIBHOU chepe;

npeomemmuulx:

- COPMHPOBAHHOCTb  MPEACTaBIEHUH O  MeCTe  XMMHH B COBPEMEHHOH
HAay4HOH KapTHMHE MHpa; IIOHMMAaHHE pOJIM XUMHM B (OPMHUPOBAHMHM KpYyrozopa H
(YHKLIMOHAIBHON 'PAMOTHOCTH YEJIOBEKA JJIsl PELICHUs IPAKTUYECKUX 3a/1a4;

- BJIaJICHHE OCHOBOIIOJIAralOIMMHU XUMHAYECKHUMU MOHATHUSIMH,
TEOPUSIMHM, 3aKOHAMM U 3aKOHOMEPHOCTSIMU; YBEpEHHOE II0Jb30BAHUE XHMHYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

- BJIaJICHUE OCHOBHBIMU METOAaMHU Hay4YHOI'O MO3HAHUA,
UCTONBb3YeMbIMH B XUMHM:  HAOJIOACHME, ONHMCAaHUE, HU3MEPEHHe, HKCIEPUMEHT;
yMeHHue  00pabaThlBaTh,00BSCHAT  pPE3yJbTaThl  MPOBEAEHHBIX  ONBITOB M JenaTh
BBIBOJIbI; TOTOBHOCTH M CHOCOOHOCTh TIPUMEHSTH METOABI TIO3HAHHS IPU PELICHUU
IPaKTUYECKHX 3a/1a4;

- c(hOpMHUPOBAHHOCTH YMEHUS JaBaTh KOJIMYECTBECHHBIC OILICHKHU u
IIPOBOUTH PACUYETHI 0 XUMHUECKUM (POPMYJIaM M YpaBHEHUSIM,

- BJIQJICHUC MpaBUJIaMHU TEXHUKHU 0e30macHOCTH npu UCTIOJb30BaHUHU
XUMHYECKHX BEIIECTB;

- c(hOpMHUPOBAHHOCTH COOCTBEHHOM MO3ULIH no OTHOILIEHUIO K

XUMUYECKON MH(OpPMAITUH, TIOTy9aeMON U3 pa3HBIX UCTOYHUKOB.
1.4.Konunyectso 4acos Ha 0OCBOeHUe Nporpammbl AUCLUUN/IUHDI:

MaKCHUMaJIbHOW yueOHOM Harpy3Kku odyyatomierocst 117 gacos, B TOM 4ucCIe:
00s13aTeIbHON ayTMTOPHON yueOHO# Harpy3ku oOydaromierocs: 78 yaca;
CaMOCTOSITENIbHON paboThI oOy4arorierocs 39 yacos.

1.5. Ilepeyennb (popMuUpPyeMbIX KOMIETEHIH I

OK 1. [ToruMaTh CyniHOCTh U COIMATIBLHYIO 3HAUMMOCTh CBOSH OymyIeit mpodeccun, mposBIsATh
K HEW yCTOMYMBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JIESITEIBHOCTD, BRIOUPATh THIOBBIE METOIBI U CIIOCOOBI
BBITTOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3((PEKTUBHOCTh M KAYECTBO.

OK 3. IlpuHuMaTh pelieHus] B CTAaHAAPTHBIX W HECTAHJIAPTHBIX CHUTYyallUsAX M HECTH 32 HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBisaTh MOUCK U MCTOIb30BaHNE WH(DOpMAITNU, HEOOXO0UMOM 11t 2P (HEKTUBHOTO
BBITOJIHEHUS TPO(HECCHOHANIBHBIX 3a/1a4, TPO(PECCUOHATBHOTO U TMYHOCTHOTO PAa3BUTHSI.

OK 5. Ucnonb3oBath HHGOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTUH B PO ECCHOHATHHON
JESATENBHOCTH.

OK 6. PaboTaTh B KOJUTEKTHBE U KOMaH 1€, 3OPEKTUBHO 0OIIATHCS C KOJUIETaMU, PyKOBOJICTBOM,
NOTPEOUTENAMHU.

OK 7. bpatb Ha ce0st OTBETCTBEHHOCTD 32 PabOTy YJICHOB KOMaH/bI (MIOAYMHEHHBIX), pE3yJIbTaT
BBIIOJTHEHUS 3aJaHU .

OK 8. CamocTosTenbHO ONpEeAeisaTh 3a4a4d MPO(PECCHOHANBHOTO M JMYHOCTHOTO Pa3BUTHSL,
3aHUMAaThCs CaMO0Opa30BaHMEM, OCO3HAHHO MJIAHUPOBATH MOBBIIIEHNE KBATU(UKALINH.

OK 9. OpueHTHpOBAaTbCS B YCIOBUSX YaCTOH CMEHBI TEXHOJIOTMH B MNpodeccHoHAIbHOM
NESITeIbHOCTH.



1.6.MepeueHb popmupyemMbiX TMYHOCTHBIX PEe3yNbTaTOB:

JIP 1. Oco3naromuii cedst TpaX JaHUHOM | 3alITUTHUKOM BEJTUKOW CTPaHBI.

JIP 6. ITposiBisitoLUi YBa)KEHHUE K JIFOASAM CTapILIEro NOKOJEHUS U TOTOBHOCTD K YYaCTHIO B
COLIMAIbHON MOJAEPIKKE U BOJJOHTEPCKUX JIBHXKCHHUS.

JIP 10. 3aboTsmuiics o 3auTe OKpYKaIoIIe cpebl, COOCTBEHHON U 4y>KOi 0€30MacHOCTH, B
TOM YHCIIe TU(PPOBOH.

JIP 14. TIpuobpeTenre 00y4arOmuMcs HaBbIKa OlleHKH nH(popmanmu B udpoBoii cpene, ee
JIOCTOBEPHOCTH, CIIOCOOHOCTH CTPOUTH JIOTUYECKHE YMO3aKIIIOUEHUSI HA OCHOBaHHUH
nocTynaromiei nHpopmManuu U JaHHBIX.

JIP 15. [Ipnobperenne 00y4aromuyMuCs COIUATBLHO 3HAYUMBIX 3HAHUH 0 HOpMaX U TPAIHUITUIX
MOBEJICHUS YEJIOBEKA KaK rpakJIaHrHa U nmarpuoTa cBoero OTevecTna.

JIP 25. ConelicTBOBaTh COXpaHEHHIO OKPYIKAIOIICH Cpeibl, pecypcocOepexeHnto, 3pGeKkTuBHO
JIECTBOBATH B UPE3BBIYANHBIX CUTYaLUsX.

2. CTPYKTYPA U COAEP) KAHHUE YUYEBHOU JUCHUAIIJINHBI
2.1. O0bem y4eOHOM TUCUMIIIMHBI U BUbI Y4e0HOi# padoThl

Bun yueOHo# padoThI Oovem uacos
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 117
Oo6si3aTesqibHAsi ayIMTOPHAsA yuyeOHas Harpy3Ka (Bcero) 78
B TOM YHCJIE:
nabopaTopHas paboTa 20
KOHTpOJIbHAsi paboTta 1
CamocTosiTejibHasi pa6oTa o0yuawuierocsi (Bcero) 39
B TOM YHCIIE:
penieHue 3aaaqd 30
BBINOJIHEHHUE pedepara 4
[IOATOTOBKA JOKJIaga 5

IIpomesicymounas ammecmayus - oughghepenyuposannwiti 3auem




2.2. TemaTu4ecKuil IUVIAH U COJAepPKaAHME YUeOHOM TUCHUILIMHBI XUMHS

HaumeHoBaHue Copep:xaHue y4eOHOI0 MaTepHaJia, KOHTPOJbHbIE M NMPaKTHYeCKHe PadoThl, CAMOCTONATeIbHAsI padoTa O0BbeM yacoB YpoBens
pa3fiesioB M TeM o0yyJarommxcs. OCBOEHHUS
1 2 3 4
1 BBenenne Haydunsie MeTOIBI TO3HAHMS BEIIECTB U XUMHUYECKUX SBJICHUN. PONb SKCIEepUMeHTa B TEOPHH B XUMHUH. 1 2
MonennpoBaHie XUMUYECKHX MIPOIECCOB.
Pazpen 1. O6masn u 68
HeopraHuyecKas
XHUMHS.
Tema 1.1. Conep:xanue yuedOHOr0 MaTepuaa: 8 2
OCHOBHBIE TIOHATHS U 2 OcHoBHbIe IOHATHS XUMUM. BeriecTBo, atoM, Mosiekyia. XUMHU4YEeCKUN 31emMeHT. Autorponus. [IpocTeie u 1
3aKOHBI XUMHUH CIIOXKHBIE BEIIECTBA
3 KauyecTBeHHBIIi M KOJMYeCTBEHHBII COCTaB BellecTB. XNMHUICCKHE 3HAKU U hopMyIel. OTHOCHTENBEHBIE 1
aTOMHasl ¥ MOJICKyJIsipHasi Macchl. KonmyecTBo BelecTBa
4 OcHoBHBIE 3aKOHBI XUMHH. CTeXHOMETPHS. 3aKOH COXPaHEHUS MacChl BEIleCTBA. 3aKOH IOCTOSIHCTBA COCTaBa 1
BCIIIECTB MOJICKYJIIPHOM CTPYKTYPBI 3aKOH ABarajpo | CJICJICTBHS U3 HETO.
5-6 | PacueTHBIe 3a1aYH HA HAXOKIE€HHE OTHOCHTEJIbHOH MOJEKYJIAPHOH MACCHI, ONPEICICHUEC MAacCOBOU JOIH 2
XMMHUYECKHX JIIEMEHTOB B CJI0’)KHOM BEIIECTBE.
CamocTosTeabHast padoTa 00y4alOIHXCH:
Pemenne 3aa4 1Mo TeMe «KOJTMYECTBEHHBIE OTHOIICHUS B XUMUM». 2
BrimosieHue pedepara mo Teme « AJUTOTPOITHBIE MOJU(PUKAIIAN). 1
Temal.2. Copep:xaHue yueOHOI0 MaTepHaJia: 9
[lepuoauueckuii 3aKoH 7 Hepuonnuecknii 3axkon .M. MengeneeBa. Otkpeitue .M. MenneneeBsiM Ilepuoanueckoro 3akoHa. 1 2
u Ileproauueckast [Mepuoanueckuii 3akoH B popmynuposke .M. Menzeineena.
CUCTEMa XUMHYECKUX 8 Ilepuoanyeckass Ta6auna XHMHYECKHX dJIeMeHTOB. [lepumonuyeckas Tabiuua — rpaguueckoe oToOpakeHHE 1
5JICMCHTOB nepruoaAndeckoro 3akoHa. CTpyKTypa IepHoIuuecKoil TabIuLbl: eproabl (Majble U O0JbIINE), TPYNIb (TJIaBHAS U
J.N.Menneneesa u noGouHas).
CTPOCHHUE aToMa. 9 JlaGopaTopnas padota.
MonenupoBanue nocrpoenus Ilepronnueckoil TabIMIbl XUMUYECKUX 2JIEMEHTOB. 1
10 Ctpoenne atoma u nepuoanyeckuii 3axkon .. MenneneeBa. ATom — cioxHast yactuna. Snpo (IpoToHsl U 1
HEHUTPOHBI) U 3JIEKTPOHHAs 000ouka. M3otomnsl. CTpoeHue 3JEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJIbIX
nieprosioB. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB OOJBIIMX TIEPHUOIOB (TIEPEXOTHBIX
9JIEMEHTOB).
11 IMousiTHe 06 opoUTAJINAX. S-, p- U d-OpOUTAIN. DJIEKTPOHHBIE KOHPUIYPALMH aTOMOB XMMHUUYECKHX DJIEMEHTOB. 1
CoBpemeHHasi GOpMYJIMPOBKA MEPUOTUIECKOTO 3aKOHA.
12 | 3HavyeHMe MEPUOINYECKOTO 3aKOHA U NEPHOIMIECKOIl CUCTeMbI XUMUYecKHX d1emeHToB JI.U. MeHsesieeBa 1
JJISl Pa3BUTHS HAYKM M IOHUMAHHUS XUMHYeCKOIl KApTHHBI MUpa.
CamocTosiTe/ibHasi paGoTa 00y4arOUIUXCs:
IToaroToBka noxiana mo Teme « CTpoeHHE aTOMay. 1
Pemenne 3amau mo teme «CTpoeHne atoma. 2




Tema 1.3. Copep:xaHue yuedOHOI0o MaTepHaJia: 12
Crpoenue BeiecTsa. 13 | HonHas xumMmveckas cBsi3b. KaTHoHbl, MX 00pa3oBaHue U3 aTOMOB B pe3yJjIbTaTe NpoLecca OKUCICHHs. AHUOHBI, 1
X 00pa3oBaHME W3 aTOMOB B PE3yJbTaTe MPOIECCa BOCCTAHOBIEHUS. MoHHAS CBS3b, KaK CBSI3b MEXIY KaTHOHAMH
W aHHOHAaMH 3a CUET JIEKTPOCTATHYECKOTO MpHTsHKeHMs. Kitaccumdukanns HMOHOB: MO COCTaBY, 3HaKy 3apsaa,
HAJIMYAI0 TUAPATHOW 00onouku. VoHHBIE KpuCTaumdeckwe pemeTkd. CBOWCTBa BEIIECTB C HOHHBIM THIIOM
KPUCTAJUTMYECKOMN PEIIEeTKH.
14 | KoBaJjieHTHasi XuMH4yecKasi CBA3b. MexaHN3M 00pa3oBaHUs KOBAJICHTHOM CBS3U (OOMEHHBIN M JOHOPHO- 1
aKIICTITOPHBIN). DJIEKTPOOTPUIIATEILHOCTE. KOBaJIeHTHBIE TOJISIpHAS U HETIOJISpHAs CBA3U. KpaTHOCTh KOBaIeHTHON
cBsA3U. MoneKyIsipHbIE U aTOMHBIE KpUCTaJUTHIecKue pemeTki. CBOHCTBA BEIIECTB C MOJIEKYISIPHBIMH U
ATOMHBIMHU KPHCTAJUIMYECKUMHU PEIICTKAMH.
15 | Merananveckas cBA3b. MeTauIMuecKasl KpUCTAIIMYECKas pEIeTKa M METAIMYECKasi XUMUYECKast CBSI3b. 1
Puznyeckue CBOMCTBa METAJLIOB.
16 | ArperaTHble COCTOSIHMSI BelleCTB M BOIOPOAHAS CBA3b. TBEp0€E, KUAKOE U ra3000pa3HOE COCTOSIHUSI BEILIECTB. 1
[epexon BelecTBa M3 OJHOTO arperaTHOr0 COCTOSIHUSL B ipyroe. BojgopoHas cBsi3b.
17 | Yucrsle BemecTBa 1 cMecH. [ToHsTHe 0 cMecu BenecTB. [ 'oMOreHHbIe U reTeporeHHbie cMecu. CocTaB cMecei: 1
00beMHasl 1 MaccoBas JI0JIM KOMIIOHEHTOB CMECH, MaccoBasi JI0JIsl IpUMecei.
18 JlaGopaTtopHas pa6oTa
[Tpurorosnenue cycrieH3un KapOoHaTa Kaiblys B Boge. [lomydenne sMyIbCHM MOTOPHOTO Maciia. 1
19 | Jducnepcusie cuctembl. [lonstue o nucnepcHoi cucreme. JucriepcHas ¢as3a u TUcrepcCHOHHAs Cpera. 1
Krnaccudukarms nucnepcHpIX cucteM. [IoHITHE 0 KOJUIOMIHBIX CHCTEMaX.
20 JlaGopaTopHas padoTa
O3HaKOMJIEHUE CO CBOMCTBAMH JUCTICPCHBIX CHCTEM. 1
CamocTosTebHAs1 padoTa 00y4aOIuXCcs
Pemenue 3anau no reme «CTpOeHUE BEILIECTBAY 2
Pewenue 3anau no teme «JlucnepcHsie cuCTEMBbI» 1
.Beimosninenne pedepara o teme «JlucrnepcHple CUCTEMBI». 1
Tema 1.4. Copep:xxanue yueOHOro MaTepHaJia: 9
Bopa. PactBopsl. 21 | Bopa. PacTBopsbl. PacTBopenne. Bona xax pactBopurens. PactBopumMocts BemiecTB. HachlimeHHsle, 1
DJeKkTposMTHIecKas HEHACHIIEHHBIE, [IEPECHIICHHBIC PACTBOPHI. 3aBUCHMOCTh PACTBOPUMOCTH Ia30B, JKUJIKOCTEH 1 TBEPABIX BELIECTB
JICCOTIHAITUS OT pa3InuYHBIX (PaKTOPOB.
22 | MaccoBas 10J1s1 pACTBOPEHHOTO BelllecTBa. 1
23 | DJaeKTPOJHTHYECKAS AMCCOMMANHUS. DICKTPOJIUTBI U HEAJICKTPOIUTHI. DICKTPOIUTUIECKAS JUCCOLIHALIMSL.
24 | MexaHM3MBbI JJIEKTPOJIUTHYECKOI AUccoManuu. MexaHH3Mbl JJIEKTPOIUTHYECKO UCCOLMAH IS BEIECTB
C pa3IMYHBIMH THIIAMHA XUMHYECKOH CBA3M. | mapaTHpOBaHHBIC M HETUAPATHPOBAaHHBIE HOHBI. CTETeHb
3IEKTPOIUTHIECKOH auccormanuil. CHibHbIE U clabbie 2IeKTpoinTsl. OCHOBHBIE MTOJIOKEHHS TEOPHH
SIEKTPOIUTHIECKOH auccormaniil. KHCIoThl, OCHOBaHHS M COJH KaK JICKTPOJIUTHL.
25 | JIaGopaTopHas paGoTa.
[Tpurorosnenne pacTBOpa 331aHHOM KOHLEHTPALHH. 1
CamocTosTeIbHAsl pa0oTa 00y4AOIIHXCH:
[oaroroska noxiaza o teme «Bona. Bogubie pacTBopb». 1
Pemenue 3amau no reme «Bona».«BoHble pacTBOphI», «DIEKTPOIMTUYECKAS JUCCOLIMALIIS. 3
Tema.l.5. Copep:xxanue y4eOHOro MaTepHaJia: 11




Krnaccupuxanpst 26 Kucaorbl u ux cBoiicTBa. KHCIIOTHI KaK 3JIEKTPOIMTHI, MX KJIACCH(HUKAIUS MO PA3IMIHBIM NMPU3HAKAM. 1
HEOpraHUYEeCKUX 27 XuMHYyecKue CBOHCTBA KUCJIOT B CBeTe TEOPUH FIEKTPOJUTHYeCKOH quccomuanuu. OcobeHHOCTH 1
COEIMHEHUH U UX B3aMMOJICHCTBHS KOHIICHTPUPOBAHHOM CEPHOI M a30THOM KUCIOT ¢ MeTauiaMu. OCHOBHBIC CIIOCOOBI ITOJTyYCHHUSI
CBOICTBA KHCJIOTHI.
28 JlaGopaTopnas padora.
HcnpiTaHue pacTBOPOB KUCIOT MHAWKATOpaMu. B3anmoeiicTBrue MeTaioB ¢ Kuciotamu. B3aumoneiicTere 1
KHCJIOT C OKCHJAMH MeTaJIoB. B3anMoneiicTBrie KUCIIOT ¢ OCHOBaHUsIMH. B3auMoieficTBHE KHCIIOT C COJISIMH.
29 OcHoBaHus u X cBolicTBa. OCHOBaHMS KaK 3JICKTPOJIMTHI, UX KITACCUPHUKAIIMS MO PA3TUYHBIM PU3HAKAM. 1
XuMUYeCKUe CBONCTBa OCHOBAHUI B CBETE TCOPUH IIEKTPOIUTUICCKOM quccormanun. Pasnoxenue
HEPACTBOPHUMBIX B BojJi¢ ocHOBaHM. OCHOBHBIC CITIOCOOBI MTOJYYCHHSI OCHOBAHHUH.
30 JlaGopaTopHas padoTa.
HcnpiTanue pacTBOPOB 1IeNI0OUeil HHANKATOpamMu. B3anmonaeiicTBue menoyei ¢ consimMu. Pazioxenue 1
HEpPaCTBOPUMBIX OCHOBAHHUH.
31 Coun u ux cBoiicTBa. Conu Kak IeKTposuThl. CO CpeTHre, KUCIBIE M OCHOBHBIE. XMMHUYECKH CBOMCTBA COJIEeH 1
B CBETE TECOPHUH DJICKTPOIUTHYECKOH nucconmanun. CriocoOsl mosrydeHus coiell. ['uaponns coen.
32 JlaGopaTopHas pagora.
BzaumopeiictBue coneit ¢ metamiamu. B3anmonerictBue coneit Apyr ¢ apyroM. ['uaponus conei pa3nuaHOro 1
THTIA.
33 Oxcuapl u ux cBoiicra. Coeobpasyromniie u HecosieoOpa3zyromme okcuapl. OCHOBHEIE, aM(POTEpHBIE U 1
KHCJIOTHBIC OKCUJIBI. 3aBHCUMOCTh XapaKTepa OKCHA OT CTCIICHU OKUCIICHUS 00pa3yoIero ero MeTasuia.
Xumuueckue cBoiicTBa okcuaoB. [lonyueHne oKCHaoB.
CamocTosTe1bHasi padoTa 00y4alOIHXCS.
Pemienue 3anau mo teme « XUMUYECKUAC PEAKIII. 2
Brmmonaenue pedepara mo teme « XMMUYECKUE PEaKIUI». 1
Temal.6. Coaep:xkaHue yueOHOr0 MaTepuaJa: 10
XUMU4eCKHUe peakinu 34 Knaccudukanusi XuMHuecKuX peaknuii. Peakunu coennueHus, pa3ioxKeHus, 3aMeIeHus, 0OMeHa. 1
Karamutiuaeckue peakmuu. OOpaTuMble 1 HEOOpAaTHMBIE PEaKINK. | OMOTeHHBIE U TeTepOTEHHBIE PEaKIIHH.
DK30TepMUIECKUE U YHAOTEPMHUUYECKHE peakIiu. TeTtuioBoi 3QpPekT XuMUIecKuX peakiuii. TepMOXuMUIeCKre
YpaBHEHHSL.
35 JladopaTopHas padora.
Peaxitusi 3aMenIeHns MeIN JKEJIe30M B pacTBOpE METHOT0 Kymopoca. Peakimu, uaynmie ¢ o0pa3oBaHHEM 0CaIKa. 1
36 OKHCIATEILHO-BOCCTAHOBUTEIbHBIE peaknun. CtereHb okuciacHus. OKHCIUTEIb U BOCCTAHOBJICHUE. 1
BoccTaHOBHTENb U OKHCIICHUE.
37 MeToa 3J1eKTPOHHOTO 6ajiaHca. MeTo JIEKTPOHHOTO OaaHca JUIsi COCTABJICHUS YPABHECHUI OKUCITUTEIBHO- 1
BOCCTAHOBHTEJIEHBIX PCAKITHIA.
38 CkopocTh XUMIYeCKHX peaknuii. [IoHATHE 0 CKOPOCTH XMMUYECKHUX PEAKIHid. 3aBUCIMOCTh CKOPOCTH 1
XUMHUYCCKHUX PEAKIHA OT PA3IUYHBIX (PAKTOPOB: MPUPOJIBI PEATHPYIONINX BEIIECTB, UX KOHIICHTPAIUH,
TEeMIepaTypbl, MOBEPXHOCTH CONPUKOCHOBCHHS U HCIIOJIB30BAHUS KaTaTu3aTOpoB. OOpaTUMOCTh XUMHYECKHIX
peakiuii. OOpaTuMble ¥ HEOOpATUMBIC PEAKITNH. XUMHUISCKOE PABHOBECHE U CITIOCOOBI €T0 CMEIICHHUSI.
39 JlaGopaTopHas padora.




Peaxuyu, naymue ¢ o0pa3oBaHHEM ras3a MM BOABL

3aBUCHMOCTb CKOPOCTH B3aUMOJICHCTBHS COJITHON KHCIIOTHI C METaJlIlaMU OT MX NPUPOJIBI. 3aBUCHMOCTh
CKOPOCTH B3aMMOJICHCTBHS IIMHKA C COJITHOM KHUCJIOTOH OT €€ KOHIIEHTpauuHu. 3aBUCUMOCTh CKOPOCTH
B3aumozeiicteust okenaa meau(ll) ¢ cepHoii KUCIOTOM OT TEMIEepaTyphl.

CamocTosTeIbHAsl padoTa 00y4AOIIHXCH:

Pemenne 3aJa4 I10 TEMC ((PaCTBOpLI», «OKHUCIIUTENIPHO — BOCCTAHOBHUTCILHEIC peakuumn», «CKOpOCTL XUMHYCCKUX

peakuuii» 3
IoaroroBka nokiana mo TeMe «PacTBopb». 1
Temal.7. Copep:xxanue yueOHOr0 MaTepHaJia: 9
Mertaisl 1 IIpodeccHoHANBHO — OPHEHTHPOBAHHOE COAEPKAHHE
HEMETAJIIBI 40 MeTtasibl. OCOOEHHOCTH CTPOEHMSI aTOMOB M KpHcTaJuloB. Pu3nveckue cBoiicTBa MeTaiuioB. M3yueHue 1
KJaccu(UKaMY METAUIOB 10 Pa3IMYHBIM IPHU3HAKaM IPH SKCIUTyaTallli, PEMOHTE IOJIBH)KHOTO COCTaBa.
XYAMHUYECKHUE CBOWCTBA METAIUIOB. DJIEKTPOXMMHUYECKUAN PSJl HANPSHKCHHS METaIOB. MeTalsioTepMusl.
41 | Odmue cmocoObl MoJiydyeHHs: MeTa/uIoB. [loHsarne o metammyprud. [lMpoMeTamyprus, THAPOMETALIYPTUs U 1
anekrpoMetautyprus. CriaBsl YepHBIE M IIBETHBHIC.
42 | Hemerauibl. OCOOCHHOCTH CTPOCHHsI aroMOB. HemerTamapl - MPOCThIC BEIIECTBA. 3aBHCUMOCTH CBOWCTB 1
TaJIOTEHOB. 3aBHCHMOCTh CBOMCTB TraJloréHOB OT HMX moJjiokeHus B llepmonmmdeckoil cucreme.
43 JlaGopaTopHasi pa6oTa.
ITony4enne, cobupanue U pacro3HaBaHUE Ta30B. 1
44 | OkucauTe]bHbIe M BOCCTAHOBHUTEJbHbIEe CBOiicTBa HeMeTa/uIoB. OKHCIHTEIbHBIE M BOCCTAHOBUTEIHHBIC 1
CBOHCTBAa HEMETAJUIOB B 3aBUCHMOCTH OT WX IOJIOXKEHHS B PSIY 3JIEKTPOOTPHLATEIHHOCTH.
45 JlaGopaTopnas padora.
Pemienne sKCnepUMeHTANIBHBIX 3aad. 1
46 Kontponbnas padora Nel 1
CamocTosiTeJIbHasi padoTa 00yJaromuxcst
Pemenue 3aau no reme «Merayuibn 2
Paznen
20praHuueckasi XuMus 48
Tema 2.1. Copep:xxanue yue0HOro MaTepHaJia: 8
OCHOBHEBIE TIOHATHS 47 IIpenmer oprannveckoii xumun. [IpupoaHbie, UCKYCCTBEHHBIC W CHHTETHYECKUE OPraHMYECKHE BELIECTBA. 1
OPraHU4ECKON XUMUU CpaBHEHUE OpPraHMYECKHMX BEIIECTB C HEOpraHWYeCKUMU. BameHTHOCTb. XuMHUECKOE CTPOEHHE KakK MOPSI0K
U TEOpUsl CTPOCHHUS COCIMHEHUSI aTOMOB B MOJICKYJIaX 10 BAJICHTHOCTH.
OpraHN4eCKux 48 Teopns cTpoeHHs1 OpraHm4ecknx coefnHennii A.M.ByT/iepoBa.oCHOBHBIE TMOJIOKEHUSI TEOPUU XUMHUYECKOrO 1
COE/IMHEHHU crpoenusi. M3omepust u uzomepbl. XuMudeckue (Gopmyibl. XuMmMudeckne (HOpMysabl M MOJETH MOJICKYJT B
OPraHMYeCKOM XUMHUH.
49 JladopaTopHas padora.
M3roroBneHue Mozesie MOJIEKYJ — IPEACTABUTENEH Pa3IMYHBIX KJIACCOB OPraHUYECKUX COCAMHEHUMN. 1
50 Knaccuduxanus opranmdeckux coefnHenuii. Kimaccupukamnus BEmecTB MO CTPOCHUIO YTIEPOTHOTO CKeleTa 1

W HaIM4Yui0 (QYHKIMOHAIBHBIX Tpymi. I'omojorm u romonorus. Hagama nomenkaatypel IUPAC.




51 Knaccupukanusi peakuuid B oOpraHuyeckoil xumuu. Peaknpm — npucoenwHeHus (THAPUPOBAHUSA, 1
raJIoOrCHUPOBaHUs, TUAPOTAIOTCHUPOBAHUS, THAPOTanWH). Peakumu  oTHICIUICHHUsS  (ICTHAPUPOBAHUS,
JICTUAPOTOATIOTCHUPOBaHMs, neruaporanun). Peaknmu 3amemieHus. Peakumu wm3oMepu3aii.
CamocTosTeabHasi padoTa 00y4aOImuXcs
Pemenne 3agau no teme: «HoMeHki1aTypa opraHu4ecKux COeAMHEHUIN 3
Tema 2.2. Coaep:kanue yuedOHOro MaTepuaja 13
VYruesogopoasl ¥ HX 53 AJKeHbl. DTHICH, €ro TMONy4YeHWe (JeruapupoBaHWEM JTaHa, JACHOJMMEpH3alMel  MOJIMITHIICHA). 1
MIPUPOIHEIC T'oMonoruueckuit psig, W30OMEpHs, HOMCHKIATYpa alKCHOB. XUMHYCCKHE CBOMCTBA ITHIICHA. XHMUYECKHC
HUCTOYHHUKH CBOWCTBA JTHICHA: TOPEHHE, KAa4YeCTBCHHbIC peakuuu (oOeciBeyuBaHWEe OpPOMHOM BOJBI M ITIEpPMaHraHaTa
Kajus), Tuapartaiys, nonuMepusanus. [IpuMeHeHne 3TUieHa Ha OCHOBE CBOWCTB.
54 JlaGopaTopHas padoTa.
[onyuyeHne 3THICHA peaKIUeH JeTUAPaTAIlUK STAHOJIA, AlCTHIICHA — THIPOJIN30M KapOuaa Kanblws. Pa3inoxenue 1
KaydyKa [IPH HATPCBAHUU, UCIIBITAHKUEC POTYKTOB Pa3JI0KCHHUs HA HEIPEACIbHOCTb.
55 Juensl u kayuyyku. [loHATHE O JMEHAX KakK YIJCBOJOPOJAaX C JOBYMs JBONHBIMH CBs3MHU. CONpsOKCHHBIC 1
MUeHbl. XWMUYECKHME CBoiicTBa OyTamuena-1,3 u  wm3ompeHa: oOeclBeYMBaHHE OpOMHON BOIBI H
nojMMepu3anus B Kayuyyku. HarypaibHbld W CMHTETHYECKHM Kaydykd. Pe3umna.
56 JlaGopaTopHasi pa6oTa.
O3HaKOMJICHHE C KOJUISKIIMEH KaydyKOB U 00pa3iiaMu U3AeJIMi U3 Pe3NHBL. 1
57 AJkuHbI. AnietnnieH. XHWMHYECKHWE CBOWMCTBA alleTHJICHA: TopeHwe, oOeciBednMBaHUEe OpPOMHON BOIBI, 1
MPUCOEIMHEHUE XJIOPOBOAOpOAa M TuapoTanus. [I[puMeHeHne ameTHieHa Ha OCHOBE CBOWCTB. MekiaccoBast
W30MEpHsl C aJKaJiCHAMH.
58 Apenbl. beH3oq. Xumudeckue CBoHCTBa OeH30ia: TOpPEHHE, PEaKIMU 3aMelleHus (TajloreHHepOBaHUE, 1
HuTpoBanue). [lpuMeHeHne OeH307a Ha OCHOBE CBOWCTB.
IIpodeccHoHATHHO — OPHEHTHPOBAHHOE COeP:KaAHME
59 IIpupoanble HMCTOYHUKHM  YIrJeBoAopoaoB. llpupomHerii ra3: cocrtaB, IpUMEHCHHE B  KadecTBE 1
tormuBa.Hepts. CoctaB u mepepabotka HedTu. [leperonka HedTH. M3ydeHHE XMMUYECKUAX CBOHCTB JKUIKUX
HeTenpoayKTOB ( IM3EIBHOrO TOIUIMBA) B IBUTATEIISAX MOJABHIKHOTO COCTABA.
60 JlaGopaTopHas pa6ora 2
O3HAaKOMJICHHE CKOJUICKIHS 00pa3ioB HE()TH U MPOAYKTOB €€ IepepadOTKH. 1
CamocTosTe1bHAsi padoTa 00y4AOIIHXCH:
Bremonnenue pedepara no reme «YTiaeBoI0pOIbIY. 1
Pemenue 3amau mo Teme « AJKaHBD) 1
Pemenue 3amau mo Teme « AJKESHBI 1
Penienue 3a1a4 1o TeMe «AJIKHHBD) 1
Tema 2.3 Copep:xxanue yueOHOro MaTepHaJia: 13 2
Kucnopoaconepxau 61 Couprsl. [Tonydenue 3TaHoNa OpOKEHHEM TIIFOKO3BI M THAPOTAIMEN 3TWieHa. [ MapoKcHibHAsl TpyIma Kak 1
€ OpraHn4ecKue ¢yakunonanpHasd. [loHATHE O MpENeNbHBIX OJHOATOMHBIX CHHPTaX. XMMHUYECKHE CBOMCTBA STaHOIA.
COCIIITHEHUS BsanmopeiictBue ¢ HaTtpmeM, 0Opa3oBaHHE MPOCTBIX M CIIOKHBIX A(HPOB, OKHUCICHHUE B aIIbACTHI.

[IpuMeHeHne 3TaHONAa HAa OCHOBE CBOWMCTB. AJKOTOJIM3M, €ro IOCIEACTBUS W TpexynpexaeHue. [ mumepuH
KaK TpEeACTaBUTENb MHOTOATOMHBIX CIUpPTOB. KadecTBeHHas peaxilis HA MHOTOATOMHBIE CITHPTEHI.
IIpumenenne riaunepuHa.

10




62

JladopaTopHas padora.
PactBopenue riuiepuHa B BoJie U B3aumoieicTue ¢ ruapokcuaom meau(ll).

63

DeHon. Dusznyeckue W XUMHYECKHE CBOWCTBA (heHosa. B3anMHOe BIUSHUE aTOMOB B MoJeKyse (eHoa:
B3aMMOJICHCTBUE C THAPOKCHJIOM HATpHs W a30THOM KHCJIOTOW. [IpuMeHeHHMe (eHoNa Ha OCHOBE CBOWMCTB

64

Aabaeruabl. [lorstre 00 anpaernnax. Anpaeruatas rpynmna kak GQyHKIunoHaabHas. @opManbIeriu U ero
CBOMCTBA: OKHCIIEHNE B COOTBETCTBYIOIIYIO KHCIOTY,BOCCTAHOBJICHNE B COOTBETCTBYIOMNH criupT. [lomydenue
aJBJICTUIOB OKHCICHUEM COOTBETCTBYIOIMX cUpTOB. [IpuMeHeHne Gopmasbieruia Ha OCHOBE €ro CBOVCTB.

65

Kap6onosrbie kucaorsl. [lonstue o kapooHOBBIX kuciiotax. KapOokcuiibHas rpynmna kak GyHKIHOHaIbHAS.
I'omostoruyeckui psizt peneabHbIX OHOOCHOBHBIX KapOOHOBBIX KHCIJIOT. [loy4yenue kapOOHOBBIX KUCIIOT
OKHCJIEHHEM aJIbJIeru10B. XMMHUUECKHE CBOICTBA YKCYCHOW KUCIIOTHI: OOIINE CBOWCTBA C MUHEPAIbHBIMHU
KHCJIOTaMHM M peakius sTepudukannu. [IppuMeHeHne yKCyCHOM KUCIIOTHI HA OCHOBE CBOMCTB. Bricuine sxupHbie
KHCJIOTHI Ha IpUMepe NaJIbMUTHHOBOM U CTEAPUHOBOM.

66

JlaGopaTopnas padora.
CBoiicTBa YKCYCHOU KHMCJIOTBI, 00IIME CO CBOMCTBAMU MHHEPAJILHBIX KHCIIOT.

67

Cnoxuble 3¢upbl H KUpbl. [lomydeHue cinoxHbIX 3QHUpoOB peakuueil srepudukanuu. CroxHble 3QUPHI B
IPUPOJIE, UX 3HaUeHHUE. [IprMeHEeHHE CIIOKHBIX 3(UPOB HA OCHOBE CBOMCTB.

68

Kupsl kak croxxHbie 3¢upbl. Kimaccudukaiys >kupoB. XUMHUECKHE CBOWCTBA KHPOB: THAPOIU3 U THIPUPOBAHIE
KUIKHX KUPOB. [IpuMeHeHune K1MpoB Ha OCHOBE CBOMCTB.Mbla.

69

YraeBoabl.YriieBoasl, WX Kiaccudukaius: MoHocaxapuapl (TIOKo3a, (QpykTo3a), mucaxapuabl (caxaposa) H
noJiicaxapuapl (Kpaxman W Ieirono3a). ['moko3za.  ['moko3a — BemecTBO € JBOWCTBEHHON (YHKITHEH —
aNpAEruI0CIUpT. XUMHYECKHE CBOMCTBA TIIIOKO3bI: OKUCICHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCT2HOBJICHHE B
copbur, crnuptoBoe OpokeHue. [IpuMeHeHHe TIIOKO3bl Ha OCHOBE CBOWCTB.3HAUYEHHE YIJICBOJIOB B IKHUBOU
NMPUPOJIC ¥ JKU3HU dYenoBeka. [loHATHE O peakiusX MOJUKOHJCHCAIMM W TUAPOIU3a Ha IpUMEpe
B3aMMOIPEBPAIICHU: TIF0K03a —> MOJIUCAXaPHU/IL.

CamocTosiTe/ibHasi paGoTa 00y4aroUuXcs:

Pemenwne 3amaq mo teme <<AHBZ[CFI/IZ[BI U KCTOHBI»
Pemenne 3aJa4 110 TCM¢C «CHI/IpTLI))
Pemenne 3aJa4 I10 TCMEC ((Kap6OHOBLIe KHUCJIOTBD)
HOL[FOTOBKa JOKJ1aga «YFHCBO,HLI».

el

Tema 2.4
A3zoTtoconepkaniye
OpraHUYeCKHe
COCJIMHCHHUSI.
Tlonumepsr.

Conep:xanue y4eGHOro MaTepuaia;

70

Amvunpl. [lonsatue o6 amuHax. AyimdaTHdecKue aMUHBI, UX KiIacCH(UKAIUs W HOMEHKJIATypa. AHMIWH, Kak
opranuveckoe ocHoBanwue. [lonyuenue anwinHa u3 HUTpoOeH3ona. [lpruMeHeHe aHITHHA HA OCHOBE CBOMCTB.

71

AMHHOKHCJIOTBI. AMHUHOKHCIOTBI Kak aM(l)OTepHI)Ie ZlI/I(i)yHKIII/IOHaJ'ILHLIe OpraHnv4eCKue COCANHCHUS.
XUMHYECKHE CBOMCTBA AMHHOKHCIIOT: BSaHMOHeﬁCTBHC CO IIejio4aMu, KHUCIOTaMUu U ApyTr € APpYyrom (pCaKHI/IH
HOHI/IKOH[[CHC&III/II/I). HGHTI/IZlHaﬂ CBA3b U INOJIMIICIITUIBI. HpI/IMeHeHI/Ie aMUHOKHCJIOT Ha OCHOBE CBOMCTB.

72

Beaxn.llepBuynas, BTOpHYHAsi, TPETHYHAs CTPYKTYpbl OenkoB. XHMMHYECKHE CBOWCTBAa OCJIKOB: TOpEHHE,
JIeHaTypalysi, TUJIPOJIN3, IBETHBIC peakuuy. bronornueckue QyHKINUU OEIIKOB.

73

HOJIHMepr. benku u TnoJjimcaxapubl Kak 6I/IOHOJ'II/IM€pLI.

74

JlaGopaTopHas padoTa.
Jenarypauus pactBopa 0eika KypHHOTO siiilia CIIUPTOM, PACTBOPAMH COJICH TSDKENBIX METaJUIOB U IPU
HarpeBaHUM.
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75 IInacTmacesl. IlonyueHne NOAMMEPOB peakUUEl MOJUMEPU3ALMM U MOJIMKOHJEHCALMU. TepMOIIaCTUYHBIE U
TepMOpEaKTUBHbIE TIacTMacchl. [IpeacraBurenu mwiactMmacc. BonokHa, ux xkinaccudukaims. [TomyyeHre BOJOKOH.
OtaenibHbIe PEACTABUTEIN XUMUUYECKIX BOJIOKOH.

76 JlaGopaTopHas padoTa.
Pacrio3naBaHue m1acTMacc U BOJIOKOH.

77 JlaGopaTopHasi pa6oTa.
PeleHne SKCIepUMEHTAIBHBIX 33134 HA WACHTU(DHUKALNIO OPraHUYECKHX COSAMHEHHUH.

78 JAunddepennupoBannblii 3auer

CamocTosTebHasi paboTa 00y4alomuxcs:

Peurenue 3agau mo temMe « AMUHBI).

Pemenne 3amaq mo teme «benkm»

Pemenne 3agau no teme «llonmumeps»
IToaroroBka moxiaza mo teMe « AMUHOKHCIOTEIY.

PR RN

Bcero:

117
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3. YCJIOBMA PEAJIM3AIIUUA ITPOI'PAMMBI TUCHUITVINHBI

3.1. MaTepuajabHO-TeXHU4YECKOe olecreyeHne
Peanuzanus nporpaMMbl JUCUUTUTMHBL TPEOYeT HATMYUS y4eOHOro KabnHeTa « XUMHUM».
B COCTaB y4eOHO-METOJMYECKOTO " MaTeprUaIbHO-TEXHUIECKOTO
OCHAICHNS KaOWHEeTa XUMHUHU BXOJIAT:

- paboyee MECTO MPero/1aBaTes;

- IOCaI0YHBIE MECTa IO KOJIMYECTBY 00yUarOIUXCS;

- UHTEPAKTUBHBIN KOMILIECKC.

- TIPOEKTOD;

- KOMITBIOTEP C JINIICH3HOHHBIM IPOTrPaMMHBIM 00€CIIeYCHUEM;

- HaTypajJbHbIE 0OBEKTHI, MOACIH, TPUOOPHI U HAOOPHI [Tl TOCTAHOBKHU
JIEMOHCTPAIIMOHHOTO ¥ YUCHHYECKOTO IKCIIEPUMEHTA;

- Ie4YaTHBIE ¥ SKPAaHHO-3BYKOBBIE CPEACTBA O0YUCHMUS;
- CpPEICTBA HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTHA;

- PEaKTHUBBI;

- BCIIOMOTAaTeNIbHOE 000py10BaHUE U MHCTPYKIIUH;

- OMOIMOTEYHBIN QOH]I.
3.2. UudopmanuonHoe obecriedyeHue 00yuYeHust
IlepeyeHb y4eOHBIX U3TaAHMI
OCHOBHbI€ UCTOYHUKMU:
FabpuenaH O.C. Xumua pana npodeccuih M CNeLManbHOCTEN TeXHWYecKoro npoduns;
«Axkapgemmnar», 2018r.
JonosHuTeE/bHbIE HCTOYHUKU:
1Tabpuensa O.C. Xulabpuensu O.C. Xumms mis npodeccwit W crienHaTbHOCTEH
TEXHHYECKOTO
npodwmst: yaeonuk / O.C. I'abpuensu, U.I'. Octpoymos. - M.: 2014
1. Tabpuensna O.C. Xummsa: yued. nmng  crya. mnpod. yuebd. 3aBemenmii / O.C.
["a6puensu, U.I'. Octpoymos. - M.: 2014
2. T'abpuensn O.C. [Ilpaktukym: yue6. mnocobume / Tabpuensa O.C., OctpoymoB
N.I'., Cnankos C.A., lopodeera H.M. - M.: 2014
1. mus TUTSE MpernoaaBaTes: y4eOHO-METOINYECKOe
nocobue / O.C. I'abpuensn, I'.I". JIpicora. - M.: 2014
HNHuTepHeT-pecypebl

1.pvg.mk.ru - OJIUMITHAIA «IToxopu BopoObéBbI TOPBI»
2.hemi.wallst.ru - «Xumus. OOpa3zoBaTeabHBIA  CaWT IS IIKOJBHUKOBY
3.www.alhimikov.net -O06pa3oBaTeabHbII camr TUTS HIKOJIbHUKOB
4.chem.msu.su - DNIeKTpOHHAs oubmmoTeKa o XUMUHU
5.www.enauki.ru - wuHTepHeT-U3maHWe Ui yuuTened «ECTeCTBCHHBIC HAyKN
6.1september.ru - METOMYECKast rasera "IlepBoe ceHTs0ps"
7.hvsh.ru - KypHAI «Xumus B IIKOJIe»

8.www.hij.ru/ -«XuMus u KU3HBY

9.chemistry-chemists.com/index.html - snekrponHblii  xypHan  «XUMUKA U
XUMMUA»
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA

JUCHUATUIMHBI

KoHTpoJib 1 o1eHKa pe3yIbTaTOB OCBOCHUSI IUCHUILIMHBI OCYLIECTBIISETCS MIPENO0/1aBaTesIeM B
Ipolecce MPOBEICHUS MPAKTUUECKUX 3aHATUN U KOHTPOJBHBIX pabOT, TECTUPOBAHUS, a TAKXKE
BBITIOJTHEHUS 00YYarONIMMCS WHIUBUYaTbHBIX 33IaHUM, NCCIICOBAHUA.

Conepxanue PesynbraTel 00y4yeHns (Ha ypoBHE yueOHBIX JACHCTBUI) DOopMBI U METOABI
o0y4eHus KOHTPOJIS U OLIEHKU
pe3ysbTaToB 00y4YeHus!
Baxneiimue Onpenenenue U yMeHUE ONEpuUpoBaTh ciexyromumu | OLeHka 3a Bbl TECTOBBIX
XMMHYECKHE XMMHYECKHIMHU TIOHATHSIMHU: BEIIECTBO, XWUMHYECKHH | 3aaHUH, BBITIOJIHEHHE
MOHSTHSA 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCHUTEIbHbIE aTOMHAasl W | NPAKTHYECKHUX  3a/aHuH,
MOJIEKYJISIpHAas MacChl, HOH, aJUIOTPOMUs,, H30TOIBI, | KOHTPOIBHBIX pabor,
XMMHUYECKast CBSI3b, IEKTPOOTPHIATENBHOCTD, | CAMOCTOSITENBHBIX PabOT.
BAJICHTHOCTh, CTETIEHb OKHCJIEHHS, MOJb, MOJApHAs
Macca, MOJSPHBIH 00BeM Ta3000pa3HBIX BEIIECTB,
BEILECTBA MOJIEKYJISIPHOTO u
HEMOJIEKYJISIPHOTO CTPOCHMS, PAcTBOPBI, DJIEKTPOIUT U
HE3JIEKTPOJIUT,
JNEeKTPOJIUTHYECKas  JUCCOLMALNsA, OKUCIUTEIh U
BOCCTaHOBUTEb,  OKUCIEHUE U  BOCCTAHOBJICHUE,
TeTIOBOH 3(PQEKT peaknuH, CKOPOCTh XHMHUYECKOH
peaKIuy, KaTann3, XAMUYECKOe paBHOBECHUE, YTIICPOJHBIH
CKeleT, (pyHKIMOHAIbHAs TPYIIa, H30MEPHsl, TOMOJIOTHSL.
OcHoBHBIE DopMyIHPOBKa 3aKOHOB COXPAHEHUSI MacChl BEIIECTB U

3aKOHBI XUMHHU

MIOCTOSTHCTBA COCTaBa BEILECTB,;
YcraHoBlieHHE TPUYMHHO-CIICICTBEHHON CBSI3U MEXKTY
COJIEpKAHNEM THX 3aKOHOB M HAITMCAHUEM XUMHYECKIX
(dopmyIt 1 ypaBHEHHH. Y CTaHOBIICHHE SBOJFOIIMOHHOMN
CYILITHOCTH MEHJIEJIEEBCKOM U COBPEMEHHOMN
(hopMyITHUPOBOK TIeproIHUecKoro 3akona JI. 1.
MenneneeBa. O0bsiCHEHHE (HUIUIESCKOTO CMBICTA
CHUMBOJIUKH

MEPUOIUUCCKOM TAOIHIIBI XUMUICCKHX 31eMeHToB J[. 1.
MemnneneeBa (HOMEPOB JIIEMEHTA, IEPHOIA, TPYIIIHI) U
YCTaHOBJICHHE TPUYUHHO-CIICACTBEHHOHN CBSI3H MEXKILY
CTPOCHHEM aTOMa M 3aKOHOMEPHOCTSIMHA M3MEHEHUS
CBOMCTB

3JIEMEHTOB ¥ 00pa30BaHHBIX UMH BEIECTB B IEPHOJAX U
rpymnmnax. XapakTepUCTUKa 3JIEMEHTOB MAJIbIX U
60MBIINX EPHOAOB

10 UX MOJO0XEHUIO B iepuoanyeckoil cucreme JI.H.
Menneneena.

OI1ieHKa 32 BBl TECTOBBIX
3aJlaHul, BRITIOJTHCHUE
MPaKTUYECKUX 3aJaHul,
KOHTPOJBHBIX padoT,

CaMOCTOATCIIBHBIX pa60T.

OcHOBHBIE
TCOPUH XHUMUHU

YcraHoBiieHHE 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
BELIECTB OT CTPOCHHUS

aTOMOB 00pa3yIOIINX UX XUMHUECKUX

3JIEMEHTOB. XapaKTepUCTUKA BAXXHEUIITUX TUIIOB
XMMHYECKHUX CBSI3€M M OTHOCUTEIHHOCTH 3TOU
THUIIOJIOTHH.

OOBsICHEHHE 3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOECHUS

KpUCTANIN4YEeCKUX pemeTok. DopMyarpoBKa OCHOBHBIX
I0JIO’KEHUU TEOPUU

SJIEKTPOIUTUYECKON TUCCOLIMALIMU U XapaKTePUCTUKA B
CBETE 3TOU TEOPUU

CBOMCTBa OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
coeuHeHUu. @OpMYIUPOBKAa OCHOBHBIX MOJIOKEHUMN
TEOpUU XUMHUYECKOTO CTPOCHHS OPTaHUYECKUX
COEIMHEHUH U

XapaKTepU30BaTh B CBETE 3TOM TeOpHUU CBOICTBA
OCHOBHBIX

O11eHKa 32 BBl TECTOBBIX
3aJIaHNH, BEITIOJTHCHHUE
MPaKTUYECKUX 3aJaHul,
KOHTPOJBHBIX PadoT,

CaMOCTOATCIIBHBIX pa60T.
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KJIaCCOB OPraHU4YCCKUX COeHHHeHHﬁ.

Bakueiimue
BEILECTBA U
MaTepHaIbl

XapakrepucTuka COCTaBa, CTpOEHHUS, CBOMCTB,
MOJyYeHHsI ¥ IPUMEHEHHs BakHeHInXx metamwios ( 1A n
II A rpynm, amoMuHus, jKele3a, a B €CTECTBEHHO-
HAYYHOM TPOQUIC M HEKOTOPBIX &- IJIEMEHTOB) M WX
COEJMHEHUIN.

XapakrepucTuka COCTaBa, CTpOEHHUS, CBOMCTB,
MOJyYCHUS ¥ IPUMEHEHUs BakHemux Hemetawios (VIII
A, VIHA, HIA rpynm, a Ttakke a3otra u ¢ocdopa,
yriepona 178
KPEMHHS, BOJOPOA) M UX COCTMHEHUI.
XapakTepucTika coCTaBa, CTpOCHUH,
MONMyYeHUss W TPUMEHEHHWs BaKHEHIIHNX
YII€BOAOPOIOB

(aykaHOB, LUKJIOAJIKAHOB, AJIKEHOB,
QJIKWHOB, AapEHOB) M KX HauOoJiee 3HAYMMBIX B
HapOJHOXO3SMCTBEHHOM IIJIaHE MPeCTaBUTENCH.

CBOMCTB,
KJIacCOB

B  anamornuHOM
BaYKHEHILINX
NpEeACTaBUTENEeH  JIPYyrMX  KJIACCOB  OPTaHHYIECKUX
COEIMHEHUH: METAHOJI ¥ 9TAHOJ, CIIOXKHBIE 3(PUPBI, XKUPBL,
MbUTa, anpAerujpl (hopMmanbleru] W aueTalbIeTHN),
KETOHbI (AlleTOH), KapOOHOBBIE KHUCIOTHI (yKCyCHas
KHCIOTA, IS €CTECTBEHHO-HAYYHOTO npodus
npeacTaBuTeIeH

JpyTUX KJIacCOB KHUCIIOT), MOHOcaxapuibl (TJII0KO03a),
Iucaxapuabl  (caxaposa), IMoimucaxapuabl (KpaxMan u
[EeJUTI0NI03a), aHWJIVH, AMHMHOKHCIIOTHI, 6enxw,
UCKYCCTBEHHBIE M CHHTETHYECKHE BOJOKHA, KaydyKH,
TUIACTMACCHI.

KII0Ye JaBaTh  XapaKTEPHCTUKY

OneHka 3a BBl TECTOBBIX
3a7aHuH, BBITNIOJIHEHUE
NPaKTHYECKUX  3aJaHHH,
KOHTPOJIBHBIX paoor,

CaMOCTOATCIIBHBIX pa60T.

XHAMUYECKHI

S3BIK U
CHUMBOJINKaA

Hcnonb3oBanne B ydeOHOW W mpodeccrnoHaTbHON
JIESATENBHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIMKH.
Ilepeuncnenne M3y4EHHBIX BEIMIECTB IO TPUBHAIBHOU
Wi

MEXAYHApOAHOH HOMEHKJIAType M OTpa)KeHHE COCTaBa
9TUX

COCIMHCHUM C TOMOIIBID  XUMHYCCKHX  (HOpMyII.
OTpaxkeHHe XHUMHUYECKUX IMPOLECCOB C  IOMOIIBIO
YPaBHEHUU XUMHUYECKUX PEaKIHil.

OrneHka 3a BBl TECTOBBIX
3aJlaHHH, BBITIOJTHCHUE
MPAaKTUYCCKUX  3aJaHuM,
KOHTPOJIBHBIX pabor,

CaMOCTOSATENBHBIX PadoT.

XuMuueckue
peakuuu

OObBsICHEeHHE  CYIIHOCTH  XHMHYECKHX  TPOIIECCOB.
Knaccudrkanus XMMHYECKHX PEAKIUH TI0 PA3ITHIHBIM
NpU3HAKAM: YHCIIy M COCTaBYy IIPOAYKTOB M pPEarcHTOB,
TermioBoMy 3¢ dexTy, HampaBneHuio, (ase, HaJIUIHIO
KaTaju3aTopa, M3MEHEHHMIO  CTENEeHEH  OKUCIICHHMS
JJIEMEHTOB, O00pa3yIolMX BEUIECTBA. Y CTAaHOBJICHHE
NPU3HAKOB o01ero U pas3IMuHOTO B
THUIOJIOTUHU peakuumii s HEOpraHUYECKOU "
OpraHUYecKOi XUMHH.
Knaccudukanus BemecTB U MPOLECCOB ¢ TOYKU 3PEHHA
OKHCJICHHUS-BOCCTAHOBIICHHS.

CocraBieHnue ypaBHEHUU
peaknuii ¢ MOMOIIBI0 METOAa 3JIEKTPOHHOrOo OanaHca.
OOBsCHEHHE  3aBHCUMOCTHM  CKOPOCTH  XMMHYECKOIl
peakuMu M TIOJIOKECHUS XMMHUYECKOTO DPaBHOBECHS OT
pa3iuuHbIX (aKTOPOB.

OneHka 3a BBl TECTOBBIX
3a7aHuH, BBITNIOJIHEHUE
NPAaKTHYECKUX  3aJaHWH,
KOHTPOJIBHBIX paoor,

CaMOCTOATENBHBIX PadoT.

XHAMUYECKUH
JKCIIEPUMEHT

Brimonnenne XMMUYECKOTO OKCIICPUMEHTA B IIOJHOM
COOTBETCTBUU C IpaBUIaMU 6€3OHaCHOCTI/I.H36HIOHeHI/Ie,
q)HKCHpOBaHI/Ie nu OIIMCAHUC PE3YIbTATOB
MPOBEACHHOI'0 SKCIICPUMCEHTA.

OrneHka 3a BBl TECTOBBIX
3aJJaHHH, BBITIOJTHCHUE
MPAaKTUYECKUX  3aJaHul,
KOHTPOJIbHBIX pabor,
CaMOCTOSATENBHBIX PadoT.

Xumuueckas

IlpoBeneHrne  caMOCTOSITEBLHOTO IOMCKA XUMUYECKOU

OreHka 3a BBl TECTOBBIX
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nHdopmauns

MH(POPMALIUY C HCIIOJIH30BAHUEM PA3JUYHBIX HCTOUHUKOB
(Hay4HO-TIOMYJIAPHBIX ~ M3/IaHUM, KOMIIBIOTEPHBIX 0a3
JIAHHBIX, pecypcoB MHTepHETa);

UCIIONIb30BAaHHE  KOMIIBIOTEPHBIX  TEXHOJIOTHH  JUIst
00paboTKN W Tepeaaun XUMHYECKOH MHPOpMAIUN U ee
NPeJICTABICHUS B Pa3IMYHBIX opmax.

3aﬂaHHI>i, BBITIOJTHCHHUC
MPAKTUYCCKUX 3aﬂaHHI>i,
KOHTPOJIbHBIX pa60T,

CaMOCTOATCIIBHBIX pa60T.

Pacuersl 1o
XUMHUYCCKUM
dopmynam u
YpaBHEHHSIM

VYcranaBnuBaHUE 3aBUCUMOCTH MEXKAY KaueCTBEHHOW W
KOJIMYECTBEHHOW CTOPOHAMH XHMHUYECKHX OOBEKTOB H
MIPOIIECCOB.

PemieHne pacyeTHBIX 33124 IO XUMHYCSCKUM (GopMyiaM U
YpaBHEHHUSIM.

OHGHKa 3a BBl TCCTOBBIX

3aJlaHHH, BBITIOJTHCHUE
MPAaKTUYCCKUX  3aJaHul,
KOHTPOJIBHBIX pabor,

CaMOCTOSTEBHBIX PadoT.

[podunbHoe u
npodeccroHanbHO
3HAYMMOE
cofepKaHue

OObsicHeHHE XUMHYECKUX SIBJICHUH, NPOMCXOISIINX B
npupoJe, ObITY U Ha IPOM3BOCTBE.

OnpezneneHre BO3MOXKHOCTH MPOTEKAHUS XHMUYECKUX
NpeBpalleHnii B pa3nuuHbIX ycioBusix. CoOionenue

HpaBHIl 9KOJIOTNYECKU rpaMOTHOTO
MIOBE/ICHUS B OKpY KaroLleil cpene.

Omenka BIIMSTHUS XMUMHYECKOTO 3arpsI3HEHUS
OKpYXXAaIOIIeH Cpeabl Ha OPraHW3M dYeloBeKa W JpYyTHE
JKHBBIC OpTaHU3MBEI.
CoOnromenne mpaBmia  0e30macHOrO  OOpamieHusT ¢

TOPIOYMMH U TOKCUYHBIMHU BEIIECTBAMH, J1aOOPATOPHBIM
obopynoBanueM. [IpUroToBIICHHE PACTBOPOB 3aaHHOM
KOHIEHTpaLuu B OBITY
U Ha TIPOU3BO/JICTBE.

Kputnueckoe olnieHHMBaHWE JOCTOBEPHOCTH XUMHUYECKOU
HHPOPMALINH, TOCTYTAOMICH U3 Pa3HBIX HCTOUHUKOB.

OreHka 3a BBl TECTOBBIX

3aJIaHNH, BBITIOJTHCHHE
MpaKTUUYECKUX  3aJaHui,
KOHTPOJIBHBIX pabor,

CaMOCTOSTENBHBIX PadoT.
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