MHHHCTEPCTBO HayKH 1 BhICIICrO obpasosanus Poceuiickoii Deseparmn

®enepansuoe rocyaapeTBeHHoe GIOKETHOE obpasoBaTebHOC yIpexICHHe
BhiCIEro o0pasoBanms
«Martitoropeknit rocy apcTeenHbiil TexunuecKuit ynusepeurer um. I'. M. Hocosa»
Muoronpoduisnsii koneox

PABOYAS IIPOFPAMMA YYEBHOM AHCHHTIIMHBI
B/L.06 XUMUSI
obmeodpasosareabHoil MOArOTOBKH
HpOrpaMMbl HOATOTOBKH CHENMHAJHCTOR CPEAHEro IBeHA
CHCHHAILHOCTH

09.02.07 Hadopmaumonnnie cuerems: u NporpaMmMHpoBanHe

popuas TEXHOJIOrHIeCKHiT
Dopma obyuenus ounas

Marnuroropes, 2021



PaGovas nporpaMma yueGHON AMCUMIIHEB paspabotana ma ocHose Tpebosanuii ®I'OC
CpeaHero obuero obpasoBasus, yTBepAICHHOTO npHKkazom MOuH PO or 17 mas 2012 roja
Ned13 w @roC CroO no crnemmansuoctin 09.02.07 Hudopmammonnsie cucremsr u
TPOTPAMMHDpOBANE, YTBCPAJICHHOTO npuKazoM MuuucTepersa  oGpazosanus u HaYKH
Poccriickoit ®exepanun ot 09.12.2016r. Ne 1547,

OJOBPEHO

Ipeamertoi xomuccneii Meroanteckoit komuccuei Mnk
«MareMaTHyecKHx 1 HHOHAYYHBIX

JTHCLMILITHHY ITporokon Ne 3 ot 24.02.2021r.
[peacesarens /E.C.KopuiTHHKOBa

[Tporokon Ne 6 ot J7.02.2021r.,
Pazpabomuux:
npenoaasaresis MoK ®I'60Y BO «MI'TY um. I'.H. Hoconax#w Asma Asarosua IOcynosa

Peuensent: gouent kadepst npHKIaNHON 1 TeopeTHYECKOH (usuxn IOV BO «MITY uwm.
.. HocoBa», kanamnar nesarornyeckuy Hayk, souent Hatanss Anexcanpposna Iiyrnua
%.A ayrusna



COJEPKAHUE

OBILASI XAPAKTEPUCTHUKA PABOYEM IIPOTPAMMBI VUYEBHOU
JCHUITJIMHBI

CTPYKTYPA U COJEPXAHUE YYEBHOU JIUCIIMITJIMHEI

YCJIOBUS PEAJIM3ALIMN YUEBHOU JUCIIATIIVHBI

KOHTPOJIb W OLIEHKA PE3VJIbTATOB OCBOEHUS YUYEBHOI
JIMCUATUINHEI

[MTPUJIOXEHME 1
[MTPUJIOXEHUE 2
IMTPMJIOXEHUE 3

JIMCT PETUCTPALIMM U3MEHEHUI U JIOITIOJIHEHUIA

4

13

18
19
20

21



1 OBIIASI XAPAKTEPUCTUKA PABOYEW IPOITPAMMBI  YYEBHOI
JUCHUIINHDBI

1.1 O6n1acTh npUMeHeHNs IPOrPaMMBbI

PaGouast mporpamma y4eOHON IMCHMIUIMHBI «XHMHS» SBISETCS YacTbiO 00pa30BaTEIbHOM
nporpammbl  CITIO — mporpamMmbl MMOATOTOBKH CIHCIHMAIMCTOB CPEIHEr0 3BEHA IO CIEHHAIbHOCTH
cpenHero MpoeCCHOHAILHOTO 00pa30BaHMS  TEXHOJOTMYECKOro mpoduis mpodecCHOHaTIbHOTO
o0Opa3oBaHws.

Pabouast mporpamma coctapiieHa JjIsi OYHON GOPMBI O0yUCHHSI.

1.2 MecT0 AUCHMILUIMHBI B CTPYKType NPOrpaMMbl MOJATOTOBKHM CHENUATHCTOB CpeIHero
3BeHa

VYyeOHass aucuuIUiMHa «XHUMHS» OTHOCHTCS K 0OIIeo0pa3oBaTebHOMY IUKIY HpOTrpaMMbI
MOATOTOBKU CIEIHMAIMCTOB CPEIHEro 3B€Ha M OTHOCHUTCS K mpeamerHoil obmactu PI'OC cpemnero
obmiero oopazoBanus «EcTecTBEHHBIE HAYKI.

VYpoBeHb 0cBOeHHS yueOHOM AUCHUILIMHBI B cooTBeTCTBUM ¢ PI'OC cpennero obiiero oopa3oBaHus
0a30BBI.

PabGouast mporpamma y4eOHOW IUCHMIUIMHBI «XUMHS» HMEET MEXIPEIMETHYI0 CBS3b C
o0mieoOpa3oBareabHbIMU yueOHbIMU AucuuiInHamu dusnka, ActpoHomusi, MaremaTuka.

3HaHUS U YMEHHUs, MOJTYYEHHbIE 00Yy4aloIMMUCS MPU OCBOCHUM 00I1€00pa3oBaTEIbHON yueOHOH
JTUCHUIUTUHBL «XUMHS», YIIYONSIOTCS M PacCHIMPSAIOTCS B TMPOLECCEe M3YYEHUs YUeOHBIX AMCUUILIINH
MIPOTPaMMBbI MIOJITOTOBKH CTIEIMAIACTOB CpemHero 3BEHA €CTeCTBEHHOHAYYHOTO "
o0menpodecCHOHATBHOTO ITUKIIOB.

1.3 Ilsianupyemblie pe3yJbTaThl 0CBOCHUS AHUCHUIIINHBI:
OcBoenue coaepkaHus y4yeOHOM JUCHMIUIMHBI  «XUMHUS»  00CCIECYMBACT  JOCTHXKECHUE
00yUaIOLUMUCS CIIEAYIONINX Pe3yabTATOB:

JINYHOCTHBIE Pe3YJabTaThl

Cq)OpMHpOBaHHOCTB OCHOB CaMOpa3BUTUA U CAMOBOCIIMTAaHUA B COOTBETCTBUU C OGIIIG‘-IeJIOBe‘IeCKI/IMI/I
JIPS LEHHOCTSAMH U HJieallaMH TPaskAaHCKOTO OOIECTBA; TOTOBHOCTD M CIIOCOOHOCTH K CAMOCTOSITEIBHOM,
TBOPYECKOM M OTBETCTBEHHOM JIEATEJIbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE caMO00pa30BaHMIO, HA MMPOTSIKEHUH BCEi
JIP9 JKU3HH; CO3HATEILHOE OTHOILLICHNE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIECITHOM
poheCCHOHANBHOM U 00MIeCTBEHHON AESITEIhHOCTH;

C(I)OpMI/IpOBaHHOCTL 9KOJIOTHYCCKOT'O MBIINIJICHUSA, IIOHUMaHUs BIIMAHUA COITMAJIbHO-OKOHOMHWYCCKHUX
JIP14 | npolieccoB Ha COCTOSTHUE MTPUPOTHON U COIUANIBHOM CPE/IbI; TPHUOOPETEHHE OIIBITA DKOJIOTO -
HaIpaBJICHHOU JEsTENbHOCTH;

MeTal’[pe}]MeTHble PE3YyIbTATHI

TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITENIbHON  WH(GOPMAaIMOHHO-TIO3HABATEIHHOM
NeSATeTLHOCTH, BJIAJCHHE HABBIKAMH TIOJNYYCHHs] HEOOXOAMMOW HH(POPMAIMH U3 CIOBapeit
MP4 | pa3HBIX THWIIOB, YMEHHE OPHUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX WH(MOpMAIUH,
KPUTHYECKH OIICHHBATh M WHTEPIPETHPOBATH MH(DOPMAIIHIO, TOJYy4aeMyl0 U3 Pa3IMYHBIX
HUCTOYHUKOB;

YMEHHE HCIOJIb30BaTh CPEACTBA WH()OPMANMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHI
(manee - KT) B pelieHM KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPTraHU3AllMOHHBIX 3a7a4 C
coOmoieHneM  TpeOOBaHWUW  APrOHOMHKH,  TEXHUKH  O€30IacCHOCTH, TUTHEHB],
pecypcocOepexeH s, MPaBOBBIX M ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHOM 0€30MaCHOCTH;

MP5

IIpenmeTHBIE Pe3yJIbTATHI

c(hOpMUPOBAHHOCTh TPEACTABICHUI O MECTe XHMHHU B COBPEMEHHOW HAyYHOH KapTHHE
I1P1 MHUpa; TOHMMaHUE POJIM XUMUH B (OPMHPOBAHUU Kpyro3opa M (HYHKIMOHAIBHOU
rPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHs MPAKTUYECKUX 3a/1ay;
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[IP2 | BIaJA€HHE OCHOBONOJATAOIIMMU XHMHWUYECKUMHU TIOHATUSAMH, TEOPHUSIMM, 3aKOHaMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHNE XUMUYECKOM TEPMHUHOJIOTHEH U CUMBOJIUKOM;
BJIQJICHUE OCHOBHBIMM METOJAMH HAy4YHOrO TIO3HAHUS, MCIOJb3YyEeMbIMU B XHUMHUHU:

0pP3 HaOJIO/IeHUe, OMKCAHHUe, HM3MEPEHHE, OSKCIIEPUMEHT, yMeHHe oOpabaThiBaTh, OOBSCHATH
pe3yabTaThl TPOBEICHHBIX OIBITOB W JIeNaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTH
MPUMEHSTh METO/Ibl IO3HAHUS IPU PEIICHUH MPAKTUYECKUX 3a/1ay;

14 c(hOpMUPOBAHHOCTh YMEHHUS JaBaTh KOJIMYECTBEHHBIE OLIEHKU W IMPOBOAMUTH PAaCUeThl IO
XUMHUYECKHM (DOpMYyITaM U ypaBHEHUSIM;

1IPS | pjanenue npaBuiamMu TEXHUKH 0€30MACHOCTH TP UCITOJIb30BAHUM XHMHUYECKHMX BEIIECTB;

IP6 c(OpMUPOBAHHOCTh COOCTBEHHOW MO3HMIIMM MO OTHOILIEHUI0 K XMMHUYECKOH uHbopMaiuu,

II0JIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.




2 CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1 TemaTu4ecKu miaaH

Y4yeOHast Harpy3ka
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JIP5, JIPY, JIP14,
Paznen 1 O0mas u Heopranudeckast 40 30 6 4 MP4, MPS5, IIP1,
XUMHUA 1p2, IIP3, IIP4,
IIP5, 11P6
JIP5, JIP9, MP5,
Beenenue 1 1 Hp4’ ’
JIPS, JIP9, MP4,
Tema 1.1 OcHOBHBIE IOHATHS U 3aKOHBI 5 3 2 MPs. TIP1. 11P2.
XUMHUHN IIP3, I1PA, I[IP1
Tema 1.2. Ilepuoanueckuit 3aKOH U JIPS, JIP9, JIP14,
MP4, MPS5, I1P1,
nepuoanueckas cucrema J[.M.Menneneesa. 4 2 2 11P3. IIP4. TIPS
Crpoenue atoma 1P6 7 7
JIP5, JIP9, JIPl4,
Tema 1.3.Ctpoenue BemiecTBa. XuMudeckas 2 2 MP4, MPS5, IIPI,
CBA3b. IIpP2, [IIP3, IIP4,
1IP5, IIP6
JIPS, JIP14, MP4,
Tema 1.4Boga. PactBopsl. 6 6 MPs. IIP1. IIP2,
3HeKTp0HHTI/IquKaﬂ aucconuanuAa TIP3. IIP5. ITP6
JIPY, JIP14, MP4,
Tema 1.5 KJUIaCCI/I(I)I/IKavuI/I;I HEOPraHUYECKUX 8 6 5 MPs. 1IP1. TIP3,
COCANHCHUHN U UX CBOUCTBA IIP4, ITP5
JIP5, JIP9, MP4,
Tema 1.6XuMuveckne peakuu 8 4 2 2 MPs, IIP1, TIP3,
11P4, I[IP5
JIPS, JIP9, MP4,
MP5, [IP1, IIP2,
Tema 1.7MeTaiiisl 1 HEMETALTBI 6 6 11P3
1IP4, I1IP5, ITP6
JIP5, JIPY, JIP14,
MP4,
Pasnen 2 Opranuyeckasi XuMus 36 34 2 MP5, IIPI, IIP2,
1IP3,
IIP4, IIPS, ITP6
Tema 2.1 OcHOBHBIE IOHATHS OPraHUYECKON JIPS, JIP9, JIP14,
MP4, MPS5, IIPI,
XUMHUHU U TEOPHUS CTPOCHHS OPTaHUIECKUX 2 2 P> 1IP3. IIP4
COG,Z[I/IHCHI/Iﬁ HP5: T1IP6 l ’
JIP5, JIP9, JIP14,
Tema 2.2 YTneBog0poabl U KX IPUPOJTHBIC 14 14 MP4, [IIP1, IIP2,
HCTOYHUKH IIP3, [IIP4, IIPS,
1IP6
Tema 2.3 Kucnoponconaep:xaiue JAPS, JIP9, - JIP14,
. pozacoaepxaiy 10 10 MP4, MPS, IIP2,
OpraHn4Y€CKUEC BEIICCTBA IIP3, [IIP4, IIPS5,




11P6

JIP5, JIP9, JIPI4,

Tema 2.4 AzoTcoaepxalniue opraHu4ecKue 12 10 MP4, MP5, IIPI,

coenuHenus. [Tonmumepsl. I1p2, 1IP3, IIP4,
1IP5, IIP6

Bcero 78 66




2.2 Conepxanue y4eOHOMH TUCHUTLIUHBI

BBEJEHHUE
BxonHo#t koHTposb. MHCTPYKTUBHBIN 0030p cofepkaHusl y4eOHOW NUCHUIUIMHBI U 3HAKOMCTBO
00y4aroImuxcs ¢ OCHOBHBIMHU YCIOBUSIMHU M TPEOOBAHUSAMHU K OCBOCHHUIO TIPOTPAMMBI.
Buabl yueOHo# 1eATeJIbHOCTH
yMeHI/Ie ITIOCTAHOBKH ueneﬁ ACATCIIBHOCTH, HJIaHI/IpOBaHI/Iﬂ CO6CTBCHHOﬁ HNCATCIIBHOCTU JJIA
JOCTVKEHUSI TIOCTABJICHHBIX I€JIel, MPEIBUACHUS BO3MOXXHBIX pe3yJlbTaTOB OSTHUX JACHCTBUM,
OpFaHI/I3aHI/II/I CaMOKOHTpOJISI " OILICHKHU HOJIy‘IGHHI)IX pCSyJII)TaTOB.

Pa3znen 1 OBIIASA U HEOPTAHUYECKASA XUMUSA

Tema 1.1 OcHOBHEBIE NOHSATHA U 3aKOHLI XUMHH

Conep:xanue y4deOHOro Mmarepuasna mo Tteme: BemecrtBo. Atom. Monekyna. Xumudeckui
anemeHT. Asotponusa. [lpocteie u cioxkHbie BemiecTBa. KauecTBeHHBIM M KOJIMYECTBEHHBIM COCTaB
BEUIECTB. XUMHUYECKHEe 3HAKH U (GopMynbl. OTHOCUTENbHBIE AaTOMHAs U MOJICKYJSPHAs MAacChl.
KomngecTBo BeliecTra.

OcHoBHBIE 3aKOHbI XUMHUHU. CTexuoMmeTpusi. 3aKOH COXpPaHEHHMS MacChl BEIIECTB. 3aKOH
MTOCTOSTHCTBA COCTABa BEIIECTB MOJICKYJIAPHON CTPYKTYpPhL. 3aKOH ABOTaIpo U CIEJICTBUS U3 HETO.

PacueTHble 3a1aun HA HAXO0XKAEHUE OTHOCUTEIBHOU MOJIEKYJISIPHON MAacChl, ONPEAEICHHE MaCCOBOU
JIOJU XUMUYECKHX DJIEMEHTOB B CJIOJKHOM BEIIICCTBE.

Buabl yueOHOil 1eATEIbHOCTH
YMeHue naBaTh ONpENEJICHUE M OINEPUPOBATH CICAYIONIMMU XHUMHUYECKUMU TOHSITHUSMU: BEIIECTBO,
XUMUYECKUA 3JIEMEHT, aTOM, MOJEKYJIa, OTHOCHUTEJbHbIE AaTOMHAs W MOJIEKYJsIpHas MacChl, HOH,
QJUTOTPOIIUSI, U30TOMBI, XUMUYECKASI CBSI3b, JEKTPOOTPUIIATEILHOCTh, BAJIGHTHOCTh, CTETIEHb OKUCJICHUS,
MOIIb, MOJISIpHas Macca, MOJSPHBIH 00beM Ta3000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYISIPHOTO U
HEMOJICKYJISIPHOTO CTpoeHHUsl. DOpMyIHpOBaHUE 3aKOHOB COXPAHEHMSI MAacChl BEIIECTB U TMOCTOSHCTBA
COCTaBa BEILECTB. YCTAaHOBKA NPUYUHHO-CIEACTBEHHOM CBSI3U MEXIY COACPKAHUEM 3THX 3aKOHOB M
HaIlMCaHUEeM XUMHUUYECKUX (POPMYJ U ypaBHEHHIA.
Hcnonk3oBaHue B yueOHON U MPOoPeCcCHOHANTBHON AeITeTbHOCTH XUMUYECKUX TEPMUHOB U CUMBOIIUKH.
Ha3Banue wu3y4eHHBIX BEIIECTB MO TPUBHUAIBHOW WM MEXIYHAPOJAHOW HOMEHKIATYpEe U OTPAKECHHE
COCTaBa ATHX COCTUHEHUI C MOMOIIBI0 XUMUUECKUX (POPMYII.
OTpakeHHEe XUMHYECKHUX MPOIIECCOB C MTOMOIIBIO YPABHEHUN XUMHUYECKUX PEAKITHI.

Tema 1.2 Ilepuonuyeckmii 3axoH u nepuoanyeckas cucrema JI.. Menaesieepa.
CrpoeHue atoma

Conep:xanue yuyeOHoro marepuasna no teme: orkpoitue .M. Menaeneesim [lepronnueckoro
3akoHa. [lepuonnyeckuii 3akoH B popmynuposke /.M. Menneneena.

[lepuoanueckas TabiHIa XUMUYECKUX AJIEMEHTOB — rpaduyeckoe 0ToOpaKeHUE MEePUOUIECKOro
3akoHa. CTpyKTypa MepUOIUYECKON TaONHIBl: MEepuobl (Malbie W OOINbINHe), TPYyNIbl (TTaBHAs H
moboyHas).

AToM— crokHas dactuia. Sapo (IpOTOHBI W HEUTPOHBI) U DJEKTPOHHAS 000J04Kka. M30TOmBLI
CrpoeHue 3JIEKTPOHHBIX OOOJIOUEK aTOMOB 3JIEMEHTOB MalbIX MepuojioB. OCOOEHHOCTH CTpOEHUs
ANEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJBIIHMX MEPUOIOB (MIEPEXOAHBIX dIeMeHTOB). [loHsaTHE 00
OpOUTAIISIX. S-, p- ¥ 0-opOUTaTU. DJICKTPOHHBIC KOH(DUTYpAIIMK AaTOMOB XMMHUYECKUX 3JICMEHTOB.

CoBpemenHass (HopMynHpOBKAa MEPHOIMYECKOTO 3aKOHA. 3HAYCHHE MEPHOJUYECKOr0 3aKOHAa U
MEPUOINYECKON CUCTEMBI XUMHUYECKUX 3iieMeHTOB .M. MenaeneeBa i pa3BUTUS HAYKUA U TIOHUMAaHUS
XUMUYECKON KapTUHBI MUPA.

Buabl yueOHo# 1eATeJIbHOCTH
YcTaHOBKa 3BOTIOIMOHHOM CYIIIHOCTH MEH/I€JIEEBCKON U COBPEMEHHOM (POPMYIMPOBOK MEPUOTUIECKOTO
3akoHa [[. 1. Menneneena.



OOmpsicHeHne (PU3MUECKOTO CMBICTA CUMBOJIMKH MEPHOAMYECKON TaOIUIBI XUMHUECKUX 31emenToB J. U.
MenieneeBa (HOMEpPOB 3JI€MEHTA, IEPUO/IA, TPYIIIBI) M YCTAHOBKA IPUYMHHO-CIIEICTBEHHOH BSI3U MEXAY
CTPOEHHEM aTOMa M 3aKOHOMEPHOCTSIMU U3MEHEHHUSI CBOMCTB AJIEMEHTOB U 0OPAa30BaHHBIX UMU BEILECTB
B [IEPUOJAX U TPYIIIaX.

XapakTepuCcTUKa 3JEMEHTOB MalbIX M OOJBIIMX MEPHOJOB MO HMX MoyiokeHuto B Ilepmonmueckoit
cucteme J[. 1. Menaeneepa

Tema 1.3 CTpoeHnue BemnecTBa. XUMHYECKasi CBA3b

Conep:xanue y4yeOHOrO MaTepuajia IO TeMe: HOHHAs XHUMHUYecKas CBs3b. KaTHOHBI, HX
o0Opa3oBaHHe U3 aTOMOB B pe3yjbTaTe Ipoliecca OKUCIEHUs. AHUOHBI, X 00pa3oBaHUE M3 aTOMOB B
pe3yibTaTe ImpoLuecca BOccTaHoBIeHUs. VIOHHas CBsI3b, KaK CBsI3b MEKy KATHOHAMU U aHUOHAMHU 34 CYET
ANEKTpOCTaTUYeCKOro mputTshkeHus. Knaccudukanuss HMOHOB: MO COCTaBy, 3HAKy 3apsla, HAIUYHUIO
ruapatHoi oOosouku. MoHHBIE KpucTaumdeckue pemieTku. CBOWCTBa BEIIECTB C HMOHHBIM THUIIOM
KPUCTAJUTMYECKOUN pPEeLIeTKH.

KoBanentHass xumuueckas cBsi3b. MexaHu3M 0oOpa3oBaHMsI KOBAJIEHTHOH CBsI3U (OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN). DIEKTPOOTpUIIATeNbHOCTh. KoOBalleHTHBIE TMONSApHAs W HEMOJIApHAs CBS3H.
KpaTHocTh KOBajieHTHOW cBsi3u. MonekylsspHble M aTOMHBIE KpHUcTauimdeckue pewetku. CBolcTBa
BEILIECTB C MOJIEKYJISIPHBIMUA U @TOMHBIMH KPUCTAINIMYECKUMH PELIETKAMH.

Meramumueckas cBsi3b. MeTamuueckass KpUCTALINYECKAs PEeIIeTKa U METAUINYECKask XUMUYECKast
cBA3b. PU3NUECKHE CBOMCTBA METAILIOB.

ArperaTtHble COCTOSIHMSI BEIIECTB M BOJOpPOAHAs CBs3b. TBepioe, *KUAKOE U Tra3zo00pa3Hoe
coctosiHUs BemlecTB. [lepexon BemiecTBa M3 OJHOIO arperaTHOrO COCTOSIHUA B Apyroe. Bopopoanas
CBSA3b.

Uucteie BemectBa U cMmecH. llonstue o cMecu BemiecTB. ['OMOreHHBIE M T€TEPOT€HHBIE CMECH.
CocraB cMeceii: 00beMHas 1 MaccoBasi J10JIM KOMIIOHEHTOB CMECH, MacCoBast 0JIsI IPUMECEH.

[Tonstue o nucnepcHoit cucteme. [lucnepcHas ¢asa u nucnepcuoHHas cpena. Knmaccudukarus
JUCTEPCHBIX cucTeM. [ToHSITHE 0 KOJUIOMIHBIX CHUCTEMAX.

Buabl yueOHoil 1eATEIbHOCTH
VYcraHoBKa 3aBUCUMOCTH CBOMCTB XHMHUYECKHX BEIIECTB OT CTPOCHHS aTOMOB OOpa3yoImHUX WX
XUMHUYECKUX IJIEMEHTOB.

XapaKTepUCTUKA BAXKHEHIIUX TUITOB XUMHYECKHUX CBSI3€M M1 OTHOCUTEIBHOCTH ATOM TUITOJIOTHH.
OOBbscHeHrEe 3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHHUS KPUCTATTMUECKUX PEIIETOK

Tema 1.4 Boga. PacTBopbl. DJIeKTPOJIMTHYECKAS THCCOLUALUS

CoaepixaHue y4eOHOro MaTepuaJa 1o TeMe: BoJa KaK pacTBOpPUTENb. PacTBOPMMOCTh BEILIECTB.
HacpllieHHble, HEHACBILIEHHBIE, IEPECHIIIEHHBIE PAacTBOPBL. 3aBUCUMOCTb PACTBOPHUMOCTH TIa30B,
KHUJKOCTEH U TBEPBIX BEIIECTB OT Pa3IMUHBIX (PaKTOPOB.

MaccoBas 1011 paCTBOPEHHOI'O BELIECTBA.

ONEKTPOIUTBI W HEMIEKTPOJIUTHL.  OJIEKTPOJIMTHYECKass  aucconuanus.  MexaHu3Mbl
JJIEKTPOJUTUYECKON IUCCOLMALMU JJI BELIECTB C PAa3JIMYHBIMU THUIIAMM XUMHUYECKOM  CBS3U.
['mppatrpoBaHHbIE U HETUAPATUPOBAHHBIE NOHBI. CTENEHb MIEKTPOIUTHIECKON qucconranuu. CuibHbIE
U cnalble 37eKTpoauThl. OCHOBHBIE MOJOXKEHUS TEOPUHU IJIEKTPOIUTHYECKON nucconuanuu. Kuciorsl,
OCHOBAHUS U COJIM KaK 3JIEKTPOJIUTHI.

Buabl yueOHoil 1eATEIbHOCTH
YMeHHe naBaTh ONpENEICHUE W ONEPUPOBATH CIEAYIOIIMMH XUMHUYECKUMHU TMOHSTHSAMHU: DPACTBOPHI,
JJIEKTPOJIUT U HEAIEKTPOIIUT, DIEKTPOJIUTHIECKAs] JUCCOLUALINSL.

@opMyIMpPOBKa OCHOBHBIX ITOJIOKEHUN TEOPHUH SJIEKTPOJMTHYECKON JTHCCOLMALNNA U XapaKTepUCTUKA B
CBETE ATOU TEOPUH CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCIUHEHUM.

@opMyIHpOBKa OCHOBHBIX ITOJIOKEHUN TEOPUH XHMHYECKOTO CTPOEHUS OPraHWYECKMX COCAUHEHUN U
XapaKTEPUCTUKA B CBETE dTOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHEHUI

Tema 1.5 Kinaccnpukanus HeopraHn4ecKnuxX CoelMHEHNH U UX CBOIiCTBA



Copep:xaHue yue0HOro MaTepHuaJia Mo TeMe: KUCIOTHI KaK 3JIEKTPOJIUTHI, UX KJIaCCH(PHUKALNA 110
pa3IMYHBIM TpU3HAKaM. XHUMHYECKHE CBOWCTBA KHCIOT B CBET€ TEOPUU OJICKTPOIUTUYECKOM
aucconuanui. OcCOOEHHOCTH B3aUMOJICHCTBUS KOHIIEHTPUPOBAHHOM CEpPHOM M a30THOM KHUCIOT ¢
MeTamaMi. OCHOBHBIE CIIOCOOBI MOJTYYEHHUSI KUCIOTHI.

OcHOBaHMSI KakK OJJIEKTPOJIUTHI, MX KIacCU(UKALUs 1O pPA3JIMYHBIM IpH3HAKaAM. XUMHUYECKUE
CBOMCTBAa OCHOBAHMI B CBETE TEOPUU IJIEKTPOIUTUUECKOM nucconuanuu. Pa3noxxenne HepacTBOPUMBIX B
BOJie OCHOBaHUH. OCHOBHBIE CIIOCOOBI MOTYYSHHUSI OCHOBAHHIA.

Conu kaxk snextponutbl. Colu cpeHue, KUCIbIe U OCHOBHbIE. XMMUYECKU CBOICTBA COJICH B CBETE
TEOPUH AIEKTPOJIIMTUUECKON Auccoruanu. CrocoObl MOIy4eHUs COJIEH.

I'maponus coneil.

Coneobpa3ytomie u HeconaeoOpaszyromue okcuabl. OCHOBHBIE, aM(POTEPHBIC U KUCIOTHBIE OKCUJIBI.
3aBUCHUMOCTh XapakTepa OKCHJa OT CTENEHU OKHUCJIEeHHs 00pa3yroliero ero meramia. XUMHUYECKHe
cBOKcTBa OKCHIOB. [losryueHne okcuaoB.

Buabl yueOHo# 1eATeJIbHOCTH
XapakTepuCTHKa COCTaBa, CTPOCHMS, CBOMCTB, IIOJYyYEHHs M IIPUMEHEHHs OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COSAMHEHUN: OKCUIOB, KUCIIOT, OCHOBAHUI U COJICH.

Temal.6 XumMuueckue peakuuu

Coaep:xanue y4yeOHOro Matepuasa mo Teme: KiacCUPHUKAIUs XMMUYECKHX peakuuil. Peakuuu
COEIMHEHUS, pa3JioKeHus, 3amelleHus, oomeHa. Karanutuueckue peakunu. OOpatumbie 1 HEOOpaTUMBbIE
peakiuu. ['oMOreHHbIE€ W TeTEpOTr€HHbIE PEaKUMU. DK30TEPMUYECKHE U HHAOTEPMUYECKUE PEAKIUH.
TemnnoBoii 3¢ ekt xumuueckux peakuuid. TepMoxuMudeckrue ypaBHEHUs.

OKHCINTENbHO-BOCCTAaHOBUTENbHBIE  peakuuu.  CreneHb  okucieHus.  OKUCIUTeNlb U
BOCCTaHOBJIEHHE. BoccTaHOBUTENb M OKUCIEHHE. MeTox 3JIeKTpOHHOro OajlaHca Uil COCTaBJICHUS
YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUH.

CkopocTh XxuMHYeCKMX peakuui. IIoHATHE O CKOPOCTM XMMHYECKMX peakUuid. 3aBUCHUMOCThb
CKOPOCTH XMMHYECKUX PEaKIHMH OT pa3auyHbIX (PaKTOPOB: MPHUPOABI PEATUPYIOLIUX BEIIECTB, HX
KOHLIEHTPALUHU, TEMIIEPATYpPbl, IOBEPXHOCTH COIPUKOCHOBEHUS U UCIIOJIb30BAHUS KaTaJIN3aTOPOB.

OOpatumocTh XUMHYECKHX peakiuil. OOpaTuMble M HEOOpaTUMBbIE peakUuu. XUMHYECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEIEHUS.

Buab1 yueOHoii 1eATEIbHOCTH
OOBsicHEHHE CYITHOCTH XMMUYECKUX MpoleccoB. Knaccudukanus XMMUYECKUX peakiyii o pa3InyHbIM
MpU3HAKaM: YUCIY M COCTaBy IMPOJYKTOB U PEareHTOB, TEIJIoBOMY 3(¢¢eKTy, HampaBieHHIO, (ase,
HJINYMIO KaTalIu3aTopa, U3MEHEHHIO CTENIeHel OKHUCIICHHUS DJIEMEHTOB, 00pa3yIoLINX BEIIECTBA.
VYcTaHOBKa MNpPU3HAKOB OOILIET0 M pa3IM4YHOrO B THUIOJIOTUMM pEaKkUUi i HEOpPraHWYecKol u
OpPraHUYECKON XUMUH.

Krnaccudukanus BemecTB U NMPOIECCOB C TOUKU 3PEHUSI OKUCIEHHs-BoccTaHOBIEHHsA. CocTaBieHHE
ypaBHEHHMH peaklUuil ¢ MOMOIIbI0 METO/a AIEKTPOHHOro OanaHca. OOBsICHEHHE 3aBUCUMOCTH CKOPOCTH
XUMUYECKOH peakuK U MOJ0XKEHU XUMUYECKOTO PAaBHOBECHUS OT Pa3IMuYHbIX (PAKTOPOB

Tema 1.7 MeTa/uibl H HeMeTaJJIbI

Conep:xxanue y4eOHOro Marepuasia no Teme: MeTaibl. OCOOEHHOCTH CTPOEHHUS aTOMOB U
kpuctaioB. Ousnueckue cBoicTBa MeTayuioB. Kilaccudukanus MeTamioB MO Pa3IdYHbIM IPU3HAKAM.
XHUMHUYECKUE CBOMCTBA METAJIOB. DJIEKTPOXUMHUYECKHUH psill HAPSHKEHUIM MeTauioB. MeraiorepMusl.

O6mue crnocoObl monyuyeHuss MerawioB. [lonstue o Metamnypruu. I[lupomeramnyprus,
TUIPOMETALTYPIrHs U dJeKTpoMeTanyprus. CIiiaBbl YEpHBIE U LIBETHBIE.

Hemerannbl. OcoOeHHOCTH cTpoeHHs aToMOB. HemeTanssl — mpocThle BellecTBa. 3aBUCUMOCTH
CBOMCTB TaJIOTEHOB OT uX nosnoxeHus B Ilepuognueckoit cucreme. OKUCIMTENbHBIE U
BOCCTAHOBUTEJIbHBIE CBOICTBA HEMETAUIOB B 3aBUCUMOCTH OT UX TMOJOXEHUS B piaAy
NEKTPOOTPHULIATEILHOCTH.

Buabl yueOHO# 1eATeJIbHOCTH
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XapakTepHucTuKa cocTaBa, CTPOEHUS, CBOMCTB, MOJIYyYEHHUS U IPUMEHEHMsI BakHeH X MeTaiioB (IA u 11
A rpynm, alnfOMHUHUSA, JKeJIe3a U UX COSIUHEHUH).

XapakTepucTuKa cocTaBa, CTpPOEHHS, CBOMCTB, MOJIYyYEHHS U IPUMEHEHMsI BakHeH X HemeTauioB (VIII
A, VIIA, VIA rpynm, a Takxke azota u ¢pocdopa, yriaepoaa u KpeMHUS, BOJOPO/Ia) U UX COSTUHEHHIA.

Paznesn 2 OPTAHUYECKASA XUMUA

Tema 2.1 OcHOBHbIE OHSITUSI OPTAHUYECKOI XUMUM U TEOPUst
CTPOCHMS OPraHMYECKHX COeJUHEeHHUIT

Conep:xkanue y4e0OHOro marepuaja MO TeMme: MPEIMET opraHuyeckoil xumuu. [lpupoxansie,
UCKYCCTBEHHBIE M CHHTETHUYECKHE OpraHuueckue BeliecTBa. CpaBHEHHE OPraHMYECKHX BEILECTB C
HEOPraHUYECKUMHU.

BanentHocTh. XMMHYECKOE CTPOCHHE KaK IOPAJOK COEAMHEHHS aTOMOB B MOJIEKYJbl 110
BAJICHTHOCTH.

Teopust cTtpoenust oprannyeckux coeauHeHuil A.M. ByrtnepoBa. OCHOBHbIE MOJIOKEHUS TEOPUU
XUMHUYECKOro cTpoeHus. Mzomepuss u u3zomepbl. Xumuueckue QOpMynbl U MOJIEIHA MOJEKYlT B
OpraHN4YeCKOM XUMHH.

Knaccudukanusa opranundeckux BemiecTB. Knmaccudukaiys BEmIECTB MO CTPOCHHUIO YIJIEPOIHOTO
CKeJleTa ¥ HAIMYMIO0 (PYHKIIMOHAIBHBIX rpymil. I'omonoru u romonorusi. Hagana nomenknatypst IUPAC.

Knaccudukanuss peakuuit B opranuyeckod xumuu. Peakuum npucoenvHeHus (TWAPUpPOBAHUS,
raJlOorTeHUPOBaHMsA, TMIPOTaJOreHUPOBaHMs, THapartaiuu). Peakimu oTmieruieHus  (A€rWApUpOBaHUs,
JIETHIpOraJIoreHUPOBaHUs, JeTuiparaun). Peakuuu 3amerenus. Peakuum nzomepusanum.

Buabl yueOHoil 1eATEIbHOCTH
YMeHue naBaTh ONpeAeNeHUE W ONEpUpPOBATh CIEAYIOIIMMU XUMUYECKHUMH MOHATHUSMHU: YIIIEPOIHBIN
cKkener, QYHKIMOHANbHAS TPYIINa, H30MepHsl, TOMOJIOTHUS.

HasBaHue u3y4eHHBIX BEIIECTB MO TPUBUAIBHON MM MEXKIYHAapOJHOW HOMEHKIJIAType U OTpa)KeHHE
COCTaBa ITHX COEAMHEHUH ¢ TOMOIIBI0 XUMUYECKUX (hopMyII.
OTtpaxkeHre XUMHUYECKUX MPOLIECCOB C MTOMOUIbIO YPaBHEHUN XUMUYECKUX PEaKIUH.

Tema 2.2 Yr1eBoA0pOabI M X NPUPOJAHbIE HCTOYHUKH

Coaep:xanue y4eOHOro marepuasa N0 TeMe: aJKaHbl: TOMOJOTHYECKHH psAl, U30MEpUsi U
HOMEHKJIaTypa aJKaHOB. XHMHYECKHE CBOWCTBAa aJKaHOB (MeTaHa, 3TaHa): TOpPEHHE, 3aMelIeHHE,
paszinoxeHnue, nerugpuponanue. [I[pumeHeHne alnkaHoB Ha OCHOBE CBOMCTB.

AJnKeHbl. DTUJIEH, €ro Mmojy4deHue (ACTUAPUPOBAHUEM ATaHA, JACMOJMMepU3alueld MOJUITUIICHA).
I'omosornueckuil psii, M30MEpHsl, HOMEHKJIATYpa aJKeHOB. XMMHUYECKHE CBOMCTBA ITHJIEHA: TOPEHHUE,
KauecTBEHHbIE peakiuu (oOecuBeunBaHue OpOMHON BOJBI M pacTBOpa IepMaHTaHaTa Kaius),
ruaparanys, noanumepusanus.l IpumMenenue 3TuaeHa Ha OCHOBE CBOMCTB.

Huensl n kayuyku. IloHATHEe O nueHaxX Kak yIJI€eBOJOpOAAaX € JBYMs [BONHBIMU CBSI3SMHU.
CornpsikeHHBIE TMEHBI. XUMUYECKHE CBOMCTBa OyranueHa-1,3 u m3ompeHa: obeciBeYrMBaHUE OPOMHOMN
BOJIbI U NTOJIMMEPU3aLUs B KaydyKd. HaTypallbHbIN U CHHTETHYECKHE KayuyKku. Pe3uHa.

AnkuHbl. AneruieH. XUMHUYECKHE CBOWMCTBA alleTHWJICHA: TOPEHHE, OOECIBEYMBAHHE OPOMHOMN
BOJBI, NIPUCOEIUHEHHE XJIOPOBOAOpOAA M ruaparanus. [IpuMeHeHHe aneTHiIeHa Ha OCHOBE CBOMCTB.
Me:xxknaccoBasi U30MepHUs € aJlKaJleHaMU.

Apenbl.  benszon. XumuYeckue CBOWCTBa  OC€H30a: TOpPEHHE, pEaKIUU  3aMEIICHHS
(rayloreHupoBaHue, HUTpoBaHue). [I[puMeHenne GeH301a Ha OCHOBE CBOWCTB.

[IpupoHbIE HMCTOYHUKH YriaeBOAOpPOAOB. IIpuponHbIil ra3: coctaB, NPUMEHEHHE B KadeCTBE
TOIUINBA.

Hedts. Coctas u nepepadotka Hedtu. [leperonka nedtu. HedrenpomykTs

Buabl yueOHoi1 1eATeIbHOCTH
XapakTepucTUKa COCTaBa, CTPOEHUS, CBOWCTB, MOJYYEHHMS] W TNPUMEHEHHUS BaKHEHIINX KJIacCOB
YIJI€BOAOPOAOB (AJIKAHOB, IMKJIOAIKAHOB, AJKEHOB, aJKWHOB, ape€HOB) M MX HamOojee 3HAYMMBIX B
HAapOJHOXO35MCTBEHHOM ILJIAHE MPEICTABUTEIICH.
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Tema 2.3 Kucjiopoacoaep:kaiiyue opraHuyecKue BemecTsa

Conep:xanue y4eOHOro MarepuaJa 1o reme: cnuptsl. [Tomydenne 3tanona OpoKeHHEM TITFOKO3bI
W TuapatanMed STuWieHa. [ uapokcuibHas Tpymma Kak (yHknuoHanmpHas. [loHATHE O TpeenbHBIX
OJTHOATOMHBIX CIUpTax. XUMHUYECKHE CBOMCTBa 3TaHOJA: B3aUMOJACWCTBUE C HaTpueM, oOpa3oBaHUE
NPOCTBIX M CIOXHBIX 3(UPOB, OKHCICHHE B anmpaeruia. [IpuMeHeHHe 3TaHONa Ha OCHOBE CBOWCTB.
AJKOrosnnsm, ero nNociaeACTBYs U MPENYIPEKICHUE.

['mueprH  Kak IPEeACTaBUTENb  MHOTOATOMHBIX — cnupToB. KadecTBeHHas peaknus Ha
MHOI0aTOMHBbIE cIUpPTHI. [IpuMenenue riovmnepuHa.

®enon. Pusznyeckue U XMMUYECKHE CBOMCTBA (eHosda. B3auMHOe BIMSHUE aTOMOB B MOJIEKYJIE
(beHona: B3aMMOAEHCTBUE C TUAPOKCUIOM HATpUs U a30THOM kucnotoil. Ilpumenenune ¢peHona Ha OcCHOBE
CBOMCTB.

Anbnerunnsl. [Tonstue o0 anpaerunax. AnpaeruaHas rpymnmna Kak GyHKIHoHanbHas. PopMaibaerun
U €ro CBOMCTBA: OKHUCJIEHUE B COOTBETCTBYIOIIYIO KUCIIOTY, BOCCTAHOBJIICHUE B COOTBETCTBYIOLIUI CIIUPT.
[Tonmy4yeHue anbaeruyioB OKUCIEHHUEM COOTBETCTBYIOIIMX cHUPTOB. llpumeneHnue ¢opmanbpaeruia Ha
OCHOBE €T0 CBOWCTB.

KapOonoBbeie kuciotsl. Ilonstne o kapOOHOBBIX KucioTax. KapOokcwiibHas rpymnmna Kak
byHKIMOHATBHAS. ['OMONOTHYECKHIA PSJT IPEACTBHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomyuenue
KapOOHOBBIX KHCJIOT OKHUCJIEHHUEM albJerujoB. XMMHUYECKHE CBOWCTBA YKCYCHOW KHCIIOTBI: 0OIIue
CBOMCTBA ¢ MUHEpAIbHBIMU KUCIOTAaMHU U peakuus 3repupukanuu. [IpuMeHenne ykcycHONW KHUCIOThI Ha
OCHOBE CBOMCTB. BhICIINE KUPHBIE KUCIIOTHI HA IPUMEPE NAIbMUTHHOBOM U CTEAPUHOBOM.

Crnoxuble >gupbl u xupbl. [lonydyeHue ciaoxkHbIX 3¢gupoB peaxkuueil strepupukannn. CroxHbe
3¢upskl B IpUpo/ie, ux 3HaueHue. [IpuMeneHue cioxHbIX 3(UpPOB HA OCHOBE CBOMCTB.

XKupsl kak cinoxuble 3Qupbl. Knaccupukanus xupoB. XUMUYECKHUE CBOWCTBA )KUPOB: TUAPOIIN3 U
TUIPUPOBAHUE )KUIKUX )KUPOB. [IpuMeHeHNEe )KUPOB HA OCHOBE CBOMCTB. Mblia.

VYrneBoasl. YTIEBOIBI, MX KIACCH(PUKAIMIA: MOHOCaxapuibl (TJIIOKO03a, (pyKTO3a), IUcCaxapubl
(caxapo3sa) 1 mosmcaxapusl (Kpaxmai U HeJUTi0103a).

['moko3a — BemecTBO ¢ JBOWCTBEHHOM (YHKIMEH — aabAeruIoCIupT. XUMUYECKHE CBOWCTBA
TJIIOKO3bI: OKHUCIIEHHE B TJIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COpPOUT, CIIUPTOBOE OpOKEHHE.
[IpuMeHeHne IIF0KO03bI HA OCHOBE CBOWCTB.

3HaueHue YIVIIEBOJOB B JKMBOW IpUPOAE U KU3HU denoBeka. IloHarne o peakumsx
ITOJIMKOHACHCAIIMU ¥ THIPOJIN3a HA IPUMEPE B3aUMOIIPEBPALICHUI: TJIFOK03a —> IOJINCAXAPUL.

Buabl yueOHoil 1eATEIbHOCTH
XapakTepucTuKa cOCTaBa, CTPOCHUS, CBOMCTB, IMOJIYYEHUs U MPUMEHEHHS BAXKHEUIINX MPEICTaBUTEIEH:
METaHOJIa U 3TAHOJIA, CIIOKHBIX 3(UPOB, )KUPOB, MbLI, aJIbAETHI0B ((POpMaIbIAEIUI0B U alleTaIbCTUAA),
KETOHOB (ameTroHa), KapOOHOBBIX KHCIOT (YKCYCHOM KHCIOTBI), MOHOCAXapuaoB (TJIHOKO3bI),
JMcaxapuioB (caxaposbl), HOIMCAXapUA0B (KpaxMaia U LeJUTI0I03bI).

Tema 2.4 AzoTcoaep:xkamue opranudeckue coequHenus. Iloimmepsl

Conep:xaHue y4yeOHOro MaTepuaja Mo Teme: MoHsATHE 00 amuHaxX. AnmdaTudeckue aMUHBI, UX
KJaccu(uKalnus ¥ HOMEHKJIAaTypa. AHMJIMH, KaK OpraHudeckoe OocHoBaHue. llonmydeHue aHWIMHA M3
HuUTpoOeH3omna. [I[pumeHnenre aHuIMHA Ha OCHOBE CBOWCTB.

AMHHOKHCIIOTH Kak aM(oTepHble TU(YHKINOHAIbHBIE OPraHUYeCKUe COeTUHEHNU. XUMHUUECKUe
CBOMCTBAa AMMHOKHCIIOT: B3aMMOJEICTBHE CO MIeIoYaMH, KHCIOTaMHU U JpYyr C JApyroMm (peaxkuus
noJinKoHAeHcauun). [lentuanas cBa3b u nomunenTtuabl. [[pumMeHeHe aMHHOKHUCIIOT HA OCHOBE CBOMCTB.

benku. IlepBuuHas, BTOpHUHas, TpeTUYHasl CTPYKTYphbl OelKkoB. XUMHYECKHE CBOWCTBAa OEJKOB:
ropeHue, JeHaTypanus, THAPOJIN3, IIBETHbIC peakunu. bruonornyeckue GpyHKIUN O6EIKOB.

[Tonumepsl. benku u nonucaxapuipl Kak OMOTOTUMEPHI.

IInactmaccel.  IlomydeHue monuMmepoB peakuued IMOJUMEPU3allUd M ITOJIMKOHACHCALUU.
TepMorutacTu4Hble ¥ TEPMOPEAKTUBHBIE IIacTMacchl. [IpencraBureny miacrmace.

Bonokna, ux kimaccudukanus. ITomydenue BosnokoH. OTAenbHbIE MPEACTABUTENN XUMHYECKHX
BOJIOKOH.

Buabl yueOHoil 1eATEIbHOCTH
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XapakTepUCTUKa COCTaBa, CTPOCHUS, CBOMCTB, IOJYyYEHHUs M IPUMEHEHHs AHWIIMHA, aMUHOKHUCIOT,
0€JIKOB, UCKYCCTBEHHBIX U CHHTETMUECKHX BOJIOKOH, IJIACTMAcC, Kay4yKOB.

3 YCJIOBUS PEAJIM3AIIAN YUYEBHOM JUCIHUATLIIMHBI
3.1 MaTepua/jibHO-TeXHHYECKOe ofecrevyeHne
JIns peanu3anyuy mMporpaMMbl Y4eOHOHM JAWMCIMIUIMHBI PETyCMOTPEHBI CIEAYIOIINE CIIECHaIbHbIC
MOMCIIICHHUS U OCHAILICHUC:

Tun 1 HAaUMeHOBaHHE

OcHalleHHe cnenuaJbLHOro MoMeIeHus
CHenHaJLHOr0 MOMeIeHUs

KaOMHET eCTeCTBEHHOHAYYHbIX VYyeOHnas ayquTOpHUs Ui IIPOBEIECHUA y4eOHBIX,
THMCIUIIIHH NPAaKTHYECKUX W JTa0OPATOPHBIX 3aHATHH, JUISl TPYNIOBBIX U
HHIUBHUIYAJIbHBIX KOHCYJ'IBTaLII/II\/JI, AJI1 TCKYHICTO KOHTPOJIA U
IPOMEXKYTOYHOH aTTeCTalNH.

Pabouee mecto mpernonaBaTensi: MEPCOHAIBHBIN KOMIIBIOTED,
paboune MecTta oOyd4aromuxcs, Jocka yueOHas, YydeOHas
Mebenb

nabopaTtopust XuMHUH YueOHast ~ ayauTopus AN TPOBEACHUS  y4EOHBIX,
IPAaKTUYECKUX M JJAOOPAaTOPHBIX 3aHATHUH, U IPYIMIOBBIX U
VH/IMBUYAIbHBIX KOHCYJIBTALWH, IS TEKYIIETO KOHTPOJS U
POMEKYTOUHON aTTeCTallUU.

Pabouee mecto mperonaBaTensi: NMEPCOHATBHBIA KOMITBIOTED,
paboure Mecta oOydYarommxcs, JOCKa YydeOHas, ydyeOHas
Me0elIb;

Maker nemonctpanuonnslii "LlenTpudyray, Temaruueckue
TUTAKATBI U TAOJIUIIBL;

Becrsl TexHuueckue ¢ pa3sHOBECaAMH;

Becbl anekTpoHHbIE yueOHBIE 10 2 KT

Becsl kBagpaTHbI€;

OKCHKaTOPBHI;

CylIuIKY HaCTEHHBIE;

Kppiika ¢ BeITsKKOM (A1 BBITsSDKHOTO 1iKada Ne01380750),
(200*660*3500 mMM;

Turnu ¢papdoposbie HU3KHE Ne3;

[Ikadsl U1 HOoCy1bl U 000PYAOBAHMS;

[kad ans xpaHeHUsT XUMUYECKUX peakTUBOB, (450*900*2100
MM.);

[kads! cymunbHbIE;

HIunup! TUTENBHBIE;

[Hkad BHITSXKHONU ¢ MOWKOM;

HancraBka s crona;

Buckoszumerpsr BITK;

CrnuproBku CJI-2

[Momemenne  mms  xpaneHus  u | lllkader, cremmaxkum s XpaHeHUss  J1TaOOpaTOPHOTO
NpOopUIAKTUYECKOTO  OOCIY)KUBaHUS | 000OPYJIOBaHUS, UHCTPYMEHTOB U PACXO/IHBIX MaTEPUAIIOB.
y4eOHOT0 000pYI0BaHMSI/CIIOPTUBHOTO
o0opynoBaHus

3.2Y4ye0HO-MeTOANYEeCKOE U HH(OpMaIHOHHOE o0ecTieYeHre PeaIn3aliu PorpaMmbl
OcHOBHBIC HCTOYHHUKH:
1. Kamunckwuii, B. A. Opranndeckas xumus B 2 4. Yactb 1 [DnekTpoHHBIN pecypc]: yueOHHK At
cpenHero npodeccuoHabHOro obpazopanus / B. A. KamuHckuii. — 2-¢ W31., HCTIP. U JOI. —
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Mocksa: M3natensctBo HOpaiit, 2019. — 287 c. — (IIpodeccuonansroe odpazoBanue). — ISBN
978-5-534-02909-3. — Pexwum gocryma: https:/urait.ru/bcode/437950
Kamunckwmii, B. A. Opranndeckast xumus B 2 4. Yacte 2 [DeKTpOHHBIN pecypc|: yueOHUK IJis
cpenHero npodeccuoHanbHoro oopazosanus / B. A. Kamunckuit. — 2-e u3f., ucnp. u J0M. —
Mocksa: U3narensctBo FOpaiit, 2019. — 314 c. — (IIpodeccuonanbroe odpazosanrne). — ISBN
978-5-534-02912-3. — Pexwum goctyma : https://urait.ru/bcode/437951
Cygopos, A. B. Obmast u Heopranuyeckast XuMusi B 2 T. Tom 2 [DneKTpoHHBIN pecypc]: yaeOHUK
IUIsi cpenHero npodeccuonansHoro obpaszoBanusi / A. B. CyBopos, A. b. Hukonbckuii. — 6-¢
u3., ucnp. u jpon. — Mocksa: U3narensctBo HOpaiit, 2019. — 378 ¢. — (IIpodeccronanpHoe
obpasoBanue). — ISBN 978-5-534-02182-0. — Pexxum pocyrma: https://urait.ru/bcode/437404
JlonoTHUTeIbHbIE UCTOYHUKH:
Kamunckuii, B. A. Oprannyeckas XUMHsl : TECTOBBIE 3aJIaHUsI, 3a7a4U, BOIPOCHI [DIEKTPOHHBIM
pecypc] : yaeOHoe mocobue it cpeHero nmpodeccuoHanbHoro oopazosanus / B. A. KamuHckwmid.
— 2-¢ m34., wcnp. U jgon. — MockBa : MzmarensctBo IOpaibit, 2019. — 289 c¢. —
(ITpodeccnonanproe obOpaszoBanue). — ISBN 978-5-534-02899-7. — Pexum pocryma:
https://urait.ru/bcode/437953
[erpoBckast, H. A. Xumus [Dnextponssiii pecype] : npaktukym [ans CIIO] / H. A. TlerpoBckas ;
MI'TY. - Marauroropck : MI'TV, 2017. - 1 snextpos. ont. guck (CD-ROM). — Pesxxum poctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S123.pdf&show=dcatalogues/5/8806/
S123.pdf&view=true. — MakpooOBEKT.
Caenko, O. E. Xumus. YueOuuk s kojuiemkeid. ObmeoOpa3oBaTenbHas nmoaroroBka [Teker]:
yuebnuk qyg CIIO / O. E. Caenko. - Poctos-Ha-/lony: ®enukc, 2018. - 283 c. - ISBN 978-5-
222-29752-0

IIporpammHuoe odecnieuenue u UnTepHeT-pecypcesl:

HaumenoBanue 110 Ne Jlorosopa Cpok nelicTBUS JHIEH3UU

MS

Imagine Premium)

Windows (mommucka | J[-1227-18 ot 08.10.2018 11.10.2021

Calculate Linux Desktop CBOOOJIHO  pacmpocTpaHsieMoe | 6ecCpOYHO

1o (https://www.calculate-
linux.org/ru/)

MS Office 2007 Nel35 or 17.09.2017 0eccpouHo

7 Zip

CBOOOTHO pacrpoctpansemMoe | 6ecCpoYHO
(https://www.7-zip.org/)

4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEFHOM JUCIATLIIAHBI

KoHTposib M oOIeHKa pe3yibTaTOB OCBOEHHUS JUCLMIUIMHBI OCYLIECTBIISIETCS NPENOJABaTEIEM B
IIpolecce TEKYIIEro KOHTPOJIS U IPOMEKYTOUHON aTTECTalUH.

4.1 Texymmii KOHTPOJIb

No KonTponupyemsie paziess KonTponupyembie HaumeHnoBanue
B (Tembl) yueOHOM TUCIIUTUIMHBI pe3yIIbTaThI OIICHOYHOTO CPEJICTBA
1. Bsenenue JIPS, JIP9, MP5, [1P4 Tecm
2. Pa3znen 1 O6mas u JIPS, JIPY, JIP14, MP4, Konmpomvras paboma
HeOpraHu4vecKasi XuMust MPS, IIP1, ITP2, 1IP3, | Tecm

I1P4, IIP5, ITP6

3. Tema 1.1 OcHOBHBIC TOHATHS U JIPS, JIP9, MP4, Jluxmarimoi
11P4, 1TP1 (npaxmuveckoe 3a0arue)
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4. Tema 1.2 [lepuoauueckwuii 3akon u | JIPS, JIPY, JIP14, MP4, | Jluxmanmbi
NEPUOINIECKas CHCTEMa ]Ag: 55 ]1775 é . [1P3, ITP4, Tpaxmuueckas paboma
J. 1. Menneneesa. Ctpoenue ' (nparmuneckoe sadanue)
aToma
5. Tema 1.3 CtpoeHue BemiecTna. JIP5, JIPY, JIP14, MP4, | Tecm
Xumuueckas CBsi3b. MP5, 1IP1, IIP2, 1IP3, | Jhuxmarmel
1IP4, IIP5, I[IP6
6. Tema 1.4 Bona. PacTBopbI. JIPS, JIP14, MP4, Tecm
DNEKTPOIUTHYECKAS JUCCOLUALNS MP5, IIP1, IIP2, TIP3, | Jlabopamopnas patoma
1IP5, 1IP6
7. Tema 1.5 Knaccuduxanms JIPY, JIP14, MP4, Tecm
HEOPraHUYECKUX COCAUHEHUN 1 MPS5, IIP1, 11P3, Jlabopamopnas paboma
. 1IP4, IIP5
UX CBOMCTBA
8. JIPS, JIP9, MP4, Jluxmarmot
Tema 1.6 XuMuueckue peakiuu MP5, IIP1, IIP3, Tpaxmueckas patoma
11P4, I11P5 (npaxkmuseckoe 3a0arue)
9. T 17 M JIPS, JIP9, MP4, Tecm
ema 1.7 Meraniel # HeMeTalulbt |y nd"pip i oy r7p3. —
1IP4, IIP5, I[IP6
10. Paszen 2 Opranmyeckast XHvs JIPS, JIPY, JIP14, MP4, | Konmponbhas paboma
A p MPS, IP1, IIP2, IIP3, | Tecm
IIP4, IIP5, I1P6
11. | Tema 2.1 OCHOBHBIC TOHITHS JIPS, JIPY, JIP14, MP4, | Tecm
OpPraHUYECKON XMMHUH U TEOPUS MP5, IIP1, IIP2, IIP3, | [huxmarimol
IIP4, TIPS, IIP6
CTPOCHUS OPTaHUYECKUX
COEIMHEHU I
12. | Tema 2.2 YTieBOIOPOIBI U HX JIP5, JIP9, JIP14, MP4, | Tecm
IPUPOIHBIC HCTOYHUKU [IP1, IIP2, IIP3, IIP4, | [huxmarmot
1IP5, 1IP6
13. | Tema 2.3 Kucnopoaconepxkamme | JIP5, JIPY, JIP14, MP4, | Tecm
OpraHUYECKUE BEIIECTBA MPS, 1IP2, 1IP3, 1IP4, Huxmarimol
1IPS, 1IP6
14. | Tema 2.4 Azotcoaepxaiiue JIP5, JIPY, JIP14, MP4, | Tecm
OPraHU4YE€CKHUE COCIUHEHUS. MPs5, IIP1, IIP2, TIP3, | JlaGopamopras paboma
1IP4, IIP5, I[IP6
[Tonumepsr.

4.2 IlpoMe:xxyTOYHAS aTTeCTALUSA

[IpomexyTouHas arrecTanusi OOYy4YaOUIMXCS OCYLIECTBISETCA IO
JUCLUILIMHBL U TO3BOJISIET ONPEAEIUTh KAUECTBO U YPOBEHD €€ OCBOEHHUS.
dopma MpoOMEXyTOUHOH aTTecTalluy M0 AUCHUILUINHE «XUMUS» - MU (epeHInpOBaHHbIN 3a4eT BO

BTOPOM CEMECTE.

3aBCPIICHUN HN3YUYCHUA

Ne Konmponsnsie onpocovl/oudaxmuueckue eOUHubl Tema

1. OcHOBHBIE 3aKOHBI XMMUU (3aKOH COXpPAHEHHsI MAacChl BEIICCTB;
3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTB; 3aKOH ABOrajipo H
CJICJICTBHS M3 HETO)

Pa3pen 1. Oomas u
HEOpraHu4veckasi XuMusi
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[lepuognueckass Tabnuia XUMUYECKHUX 3JeMeHTOB. CTpykTypa
nepuoanveckoit Tadbmupl. CTpoeHue aroma

3. OCHOBHBIE KJIacChl HEOPraHMYECKHX BEIIECTB (OKCUIBI, KUCIOTHI,
COJIM, OCHOBAHMsI), UX CBOMCTBA, IPUMEHEHHE
4. PactBopsl. Tunsl pactBopoB. CriocoObl BIpaXKEHUsI KOHLIEHTPALH
pacTBOpPOB.
S. Tunbel xumuyeckux peakiuil. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
peaxkiuu.
6. YTreBo10poJibl, KX BU/IbI, CBOWCTBA, IPUMEHEHHE Pasznea 2. Oprannyeckast
7. [IpupoHble UCTOYHHMKH YTiaeBoAopoAoB. Ilpupoanslil ra3, He(Ts. XUMHS
CocraB u nepepabotka Heptu. [leperonka Hegru. Hedrenpomayks
8. Kucnopoaconepxkamue  opranmdeckue — BemiectBa:  Cnuprsl,
albJIeTU/IbI, KApOOHOBBIE KUCIOTH. CBOWCTBA, CTPOCHUE, 3HAYCHHE
U IPUMEHEHHUE.
9. AmvuHOKHUCIOTEL.  benku. CBoiicTBa, CTpOeHHE, 3HAYCHUE U
IIPUMEHEHHUE.
10. | XKupsl, yrneBoapl. CBOWCTBA, CTPOCHHE, 3HAUCHHE U IPUMEHEHUE
Ne Tunossle 3a1aHu Tema
1. | IIpu npomyckaHuu cepoBoopoJa oobeMoM 2,8 11 (HopMmasibHble yciioBusi) | Paszmen 1. O6mas u
yepe3 u30bITOK pacTBopa cynbdara meau (I1I) odpazoBancs ocamok HeOpraHuveckas
Mmaccoii 11,4 r. Onpenenute BBIXOJ NPOAYKTA PEAKIINH XUMUSA
2. | darp XxapakTepUCTHKY XUMHYECKOTO JIE€MEHTAa C TIOPSIIKOBEIM HOMEPOM
15 1 ero coelMHEHMSIM IO MOJIOKEHUIO B IEPUOIUUECKOM cucteme
anemenToB /. 1. MenzeneeBa u CTpOEHHIO aToMa.
3. | K50 30%-ro pactBopa nepokcuaa Bogopoaa 1oo6asuiau 100 r Bogsl.
PaccuuTaiiTe MacCcoBYyI0 0JI0 BEIIECTBA B TOJIYYEHHOM PACTBOPE.
4. | HanmumuTe ypaBHEHUs peaklMM B MOJIEKYJISPHON M MOHHOM (opmax, mpy
MOMOIIN KOTOPBIX MOKHO OCYILIECTBUTH CJIEAYIOIINE PEBPAIICHHUS:
ZnS0, —>Zl’l(OH)2 — 7ZnCl,
5. | B cnenyronmx ypaBHEHHUAX paccTaBbTe KOA((GUIIMEHTHI METOAOM
AJIEKTPOHHOIO OajlaHca, YKaXKUTE OKUCIUTENIb U BOCCTAHOBUTEIb!
Al+ 0, = A|203
6. | 3akoHuMTe ypaBHEHUS peakluil B MOJIEKYJISPHON U HOHHOU dopmax:
Na,S + ZnCl, =
7. | Onpenenute GopMyiy ajlkeHa, €CaH €ro IIOTHOCTh 10 BOJIOPOY PaBHA Paznea 2
42. Opranunyeckast
8. | CocTaBpTe COKpalIeHHBIE CTPYKTYpHbIE (OPMYIBl IS CIEIYIOIINX XuMud
BEIIECTB:
a. 2-MeTHII-3-3THITE€KCaH;
0. 3,3-muMmerwiarieHTeH-1;
B. 3-3Tmi-4-OyTHnrenTtuH-1.
9. | CkoipKO TpaMMOB KHCIIOpOJAa HEOOXOIUMO IS CKUTAHHS METaHa

maccoit 4 r?
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10. | Hamumure ypaBHEHUS peakUWi, C TOMOIIBIO KOTOPBIX MOYHO
OCYIIECTBUTD CIEIYIOUINE IPEBPAILCHHUS:
MertaH — XJ0pMeTaH — XJIOPOCH30JI — METHIOEH301

Kputepun onenku ougpepenyuposannozo 3auema

- «OTANYHO» - TEOPETHYECKOE COAEpk aHHEe Kypca OCBOCHO MOJIHOCTHIO, 0€3 mpoOernos,
yMeHUs chopMHUPOBaHBI, BCE MPEIYCMOTPEHHbIE MPOrpaMMoOil yueOHbIe 3a/laHus BHIMOJIHEHbI, KAYECTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XO0pomIo» - TEOPETUYECKOE COJEp’KAaHUE Kypca OCBOCHO IMOJIHOCTHbIO, 0e3 MpobOenos,
HEKOTOpbhle YMEHHUsI CQOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMOil yueOHbIe
3aJ1aHUs BBINOJIHEHbI, HEKOTOPbIE BU/IbI 331aHUI BBINOJIHEHBI C OIIMOKaMH.

— «Y IOBJIETBOPUTEIIBHO» - TEOPETUUYECKOE COJAEpKaHME Kypca OCBOEHO YAaCTHYHO, HO
npoOenasl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJUMBbIE YMEHHUs paboThl C OCBOEHHBIM
MaTepuajJoM B OCHOBHOM C(OPMHUPOBaHbI, OOJIBIIMHCTBO IMPEAYCMOTPEHHBIX MPOrpaMMoil 00ydeHHUs
y4eOHBIX 33JaHUIi BBHITIOTHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 3a/IaHUN COJIEPKAT OLTHOKH.

- «HeynoBneTBOpUTEIBHO» - TEOPETUUECKOE COIEPKAHUE Kypca HE OCBOEHO, HEOOXOIUMBbIE
yMeHHUs He c(OPMHUPOBAHBI, BHIIIOJIHEHHBIE YueOHbIE 3aJaHUs COJepKAT rpyOble OLIUOKH.
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[Ipunoxenue 1

AKTHUBHBIE U MHTEPAKTUBHBIE METO/Ibl ObYYEHUA
1. AKTUBHBIE M HHTEpPAKTHUBHBIC METOJbl HCIIOJIB3YIOTCS IpPHU MPOBEACHUU TEOPETHUECKUX U
IIPAKTUYECKUX 3aHATUH:

Pasnen/Tema

HpI/IMeHHeMHe AKTHBHBIC 1

HHTCPAKTUBHBIC MECTO/bL

Kpatkas xapakrepuctuka

Tema 1.2
[Tepuoauueckuii 3aKoH
Y TIepuoInyYecKas
cucrema
JA.N.Menneneena.
Crpoenue atoma

I'pynnoseie nuckyccnu

Kaxxnas rpymnmna o0yyaromuxcs 10JKHA PEIIUTh
OJIHY IPO0JIEMY, OCHOBBIBAsICh Ha 3HAHUU
TEOPETUUECKOI0 MaTepuaia U MpeaooKeHNH,
BBIJIBUTAEMbBIX YJICHAMH TPYIIIIBIL:

- 3aKOH PaJMOAKTUBHOIO pacnaja.

- buonoruueckoe AeiicTBHE AIEPHBIX U3Ty4EHUH.
- [lonsiTre 0 103€ U3TyUYEHUS U CTIOCOOBI 3aIIUTHI
OT U3JIyYEHUN

Tema Ne 1.3.
CtpoeHue BelecTna.
XUMHUUYECKasa CBI3b.

AHanu3 KOHKPETHOU
CUTyaluu

OO6cyx1eHne BOPOCOB:

3aBHCHUMOCTh CBOMCTB BEIIECTB OT THIIA
XUMHUYECKON CBSI3U

AnnotpornHsie MOAU(HUKALINN YTIIIepoaa
Annorponasie Moaubukamuu docdopa

Tema 2.2. I'pynnoseie nuckyccnu Ha nepBom stane kaxzaas rpynna u3y4aer u
VYrieBonopoasl U ux XapaKTEepU3yeT OTAEIbHBIC KIIACChI
IIPUPOJIHBIE YIJI€BOJIOPOIOB, 3aI0JIHAS CPABHUTEIBHYIO
UCTOYHUKHU TaOIHILy.
Ha Bropowm starie - ananu3 o0mux mpooiem:
IIPUMEHEHHE YTIIEBOJOPOIOB B
MIPOMBIIIIJIEHHOCTH.
Tema Ne 2.3 I'pynmnoseie nuckyccuu OO6cyxaeHue Borpoca:
Kucnopoaconepxarime [IpumeHeHne cnupToOB B HAPOJHOM XO3SMCTBE.
OpraHUYECKUe ITocnencTBus ankoronusma
BelIeCTBa
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[punoxenue 2

NEPEYEHH IPAKTUUYECKHNX/JIABOPATOPHBIX 3AHSATUM

Conep:xanue o0yueHust TeMbl npakTU4ecKkux/nadoparopubix 3auaTuid | KoaunvecTBo
4acoB
Paznen 1. HEOPTAHUYECKAS XUMUSL
1.1 OcHoBHBIE NOHATHS U [lpaktuyeckas pabora Nel. Pacuerst 1o 2
3aKOHBI XUMUH XHUMUYECKUM (OpMYJIaM U YPaBHEHUSIM
1.2 llepuonuueckuii 3akon | [Ipaktuueckas  padora  Ne2.  CocraBieHue 2
U MIEPUOJMYECKAsi CHCTEMa | QJIGKTPOHHBIX M AJIEKTPOHHO-TPadUIECKUX
Jd.N.Menneneena. dbopMylT  aTOMOB  XUMHUYECKHX  3JCMCHTOB.
Crpoenue aToma XapakTepHucTuKa JJIEMEHTOB c Y4ETOM
MECTOHAXOKACHUS B IEPHOAMUECKON CUCTEME.
1.4 Bona. PactBopsl. JlaGopatopnast pa6ora Nel. Peaknun wnoHHOTO 2
DNEeKTPOIUTHYECKAS oOMeHa. Hcnbitanue pacTBOpOB coJien
JICCOIIMAITHSI. WH/INKaTOpaMH
1.5 Knaccudukanus Jlabopatopnas pabora Ne2. KauecTBeHHBIE 2
HEOPraHNYECKUX peaknuM Ha XJIOpUA-, Cynb(dar-, CHIMKAT- H
COCJIMHEHUH M UX CBOWCTBA | KapOOHAT- AaHWOHBI
[TpakTudeckast pabora Ne3. Pacuer ckopocreit 2
1.6. Xumuyeckue peakili | xyypueckoil  peakuud.  YIpaKHEHHS — Ha
CMEIIEHHE XUMUYECKOTO PaBHOBECHSI.
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEAKIINU.
Paznen 2 OPTAHUYECKAS XUMMUSA
2.4 AzoTcoaeprxarine JlaGopatopHas pabota Ne3. KauecTBeHHbIe 2
OpraHUYeCKHEe COSJAMHEHUS. | PeaKIy OEITKOB.
ITonumepsl.
NTOT'O 12
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OBPA3OBATEJIbHBII MAPIHIPYT

[punoxenue 3

KoHnTtponmpyemslie
KonTtpons Kontponupyemsl
Has TouKa pasaenbl (TembI) ¢ pe3ybTaTHI OueHovHbIe cpeaCTBA
y4eOHON JUCIUTUTMHBI
Ne2 Paszgen 1. JIPS5, JIPY, JIP14, Kontpoabnasi | 1. TecToBble 3a1anus
Oo6wmasn u MP4, MPS, ITP1, padora Nel | 2. PacueTnble 3a1a4u
HeopraHu4veckKasi 11P2, ITP3, ITPA,
XHMHUS IIP5, ITP6
Ne3 Pasznea 2. JIPS, JIPY, J/IP14, Konrpoabnasn | 1. PacuerHsie 3a1auu
OpranuyecKkas MP4, MPS, ITP1, padora Ne2 | 2. TecToBbIe 3a1aHUs
XHAMUS 11P2, I1P3,
IIPA, TIPS, I1P6
Ned Jlomyck k Moprdommo | 1. [Ipaktuyeckue padoThI
3ayeTy 2. JlabopaTopubie pabOTHI
3. Tecthr
4. KoHTposbHbIE pabOThI
IMpomexy | duddepenurpoBanHbIit Hroromas 1. TeopeTtnueckue
TOYHAasI 3auer KOHTPOJIbHASI | BOTIPOCHI IO COJICPIKAHHIO
aTrrecran pabora Kypca
us 2. TunoBble 3a1aHus
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JIUCT PETUCTPAIIMU U3MEHEHHUN U JONTOJTHEHUH

[Ne| Pasznen paboueii Kpartkoe conepkaHue W3MEHEHWs/ I0TIOTHEHHUS ILHTB.,-_; [Toanuce
/11 MPOrPaMMbI INe mpoTokona| nmpeacenaress
saceanud [1K [1IK
PaGouas mnporpaMma y4yeOHOW AUCUMIUIMHBI «XHMHS»
aKTyaJlu3upOBaHa.
B pabouyro nporpamMMmy BHECEHbI CIICYIOLINE H3MEHEHHS _
| |3 ycaoBus B CBA3M C 3aKJIHOYEHUEM KOHTPAKTOB CO CTOPOHHHUMH 08.09.2021 .
PEAJIM3ALIMH 37IeKTPOHHBIMU GUOIHOTEYHBIMU cHcTeMamMu Db [TpoTokon Ne
, YHEBHOH Axanemus K-27-20 or 20.02.2020 r. UIT bypuesa !
JTUCLHUITJIMHEBI

I 3 YCJIOBHUA

A.W.n0 31.03.2023 r., CucreMa 3J1EKTPOHHOIO 00YUYEHHUS
«Axagemus» K-39-21 ot 12.07.2021 r. OO0 «AxkanemMusi-
meaua» 1o 31.08.2024 r., O6C BOOK.ru K-40-21 ot
12.07.2021 r. OO0 «KnoPyc megua» ¢ 01.09.2021 no
31.08.2022 r.,95C IOPAMT K-42-21 ot 12.07.2021 r.
000 «AnekTpoHHoe u3aatenbcTo KOPAUTY ¢
01.09.2021 no 31.08.2022 r., 5bC ZNANIUM.com K-44-
| 21 ot 12.07.2021 r. OO0 3HauuymM ¢ 01.09.2021 no
31.08.2022 r.,

PEAJIU3ALIMU
VUEBHOM
TACLIMTUTUHBI

B CBA3M C OOHOBJIEHHMEM MATEPUAIBHO-TEXHUUECKOTIO
obecnieyeHus . MarepuajibHO-TEXHUUECKOE 00eCneYeHue
YUTATb B HOBOM peJaKLUu:

Jlaboparopust XumMuu

| Yue6GHas ayauropus s NPOBENEHUS Y4eOHBIX 3aHATHIA,
NMpakTU4eCKUX U JaboparopHbIX  3aHATUH, Ui
caMoOCTOSTe/IbHOM  paboTbl, Id  TPYNNOBBIX U
WHAMBUIAYAJbHBIX  KOHCYJbTAUMW, Id  TEKyLIEro
KOHTPOJIS U MPOMEXYTOYHOH aTTeCTalluu

Pabouee @ MecTo  mnpenogaBarens:  MEPCOHAIbHBIN
KOMITBIOTEP);

paboune Mecta oOydaroUIMXCs, A0CKa y4yeOHas, yueOHas
MeOeb

MakeT JAE€MOHCTPaALMOHHbI M "LlenTpudyra”,
TeMaTHUYECKHE MIaKaThl U Ta0JIULIbI

Becsbl kBaaparHbI€;

JKCUKATOPBI;

CyLUUJIKUA HACTEHHBIE:

Kppillka ¢ . BBITSOKKOM (i BBITSDKHOrO  mikada
Ne01380750), (200*660*3500 MM;

Turnu dpapdopoBbie HU3KHE No3;

kadsl ans nocyasl U 000pyAOBaHUA,

| llkad I XpaHEeHHWs  XHMHYECKHX  PEaKTHUBOB,
(450*%900*2100 mMM.);

[LIkagsl cymunbHbIE,

LIlunue! TUreIbHBIE;

[lIxad BBITAKHOMN C MOHKOIA;

HancraBska s croJia;

Becbl kyxoHHble Maxwell MW-1451,

Becsl a2nektponHsie BJIP;

Crouibl 1abopaTopHbIe

LS-.H!;‘,QOEI r |
[TpoTokon Ne
]
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	2 СТРУКТУРА и содержание УЧЕБНОЙ ДИСЦИПЛИНЫ
	2.1 Тематический план
	2.2 Содержание учебной дисциплины
	Введение
	Раздел 1 ОБЩАЯ И НЕОРГАНИЧЕСКАЯ ХИМИЯ
	Тема 1.1 Основные понятия и законы химии
	Содержание учебного материала по теме: Вещество. Атом. Молекула. Химический элемент. Аллотропия. Простые и сложные вещества. Качественный и количественный состав веществ. Химические знаки и формулы. Относительные атомная и молекулярная массы. Количест...
	Основные законы химии. Стехиометрия. Закон сохранения массы веществ. Закон постоянства состава веществ молекулярной структуры. Закон Авогадро и следствия из него.
	Расчетные задачи на нахождение относительной молекулярной массы, определение массовой доли химических элементов в сложном веществе.
	Виды учебной деятельности
	Умение давать определение и оперировать следующими химическими понятиями: вещество, химический элемент, атом, молекула, относительные атомная и молекулярная массы, ион, аллотропия, изотопы, химическая связь, электроотрицательность, валентность, степен...
	Использование в учебной и профессиональной деятельности химических терминов и символики.
	Название изученных веществ по тривиальной или международной номенклатуре и отражение состава этих соединений с помощью химических формул.
	Отражение химических процессов с помощью уравнений химических реакций.
	Тема 1.2 Периодический закон и периодическая система Д.И. Менделеева.
	Строение атома
	Содержание учебного материала по теме: открытие Д.И. Менделеевым Периодического закона. Периодический закон в формулировке Д.И. Менделеева.
	Виды учебной деятельности
	Содержание учебного материала по теме: ионная химическая связь. Катионы, их образование из атомов в результате процесса окисления. Анионы, их образование из атомов в результате процесса восстановления. Ионная связь, как связь между катионами и анионам...
	Содержание учебного материала по теме: вода как растворитель. Растворимость веществ. Насыщенные, ненасыщенные, пересыщенные растворы. Зависимость растворимости газов, жидкостей и твердых веществ от различных факторов.
	Содержание учебного материала по теме: кислоты как электролиты, их классификация по различным признакам. Химические свойства кислот в свете теории электролитической диссоциации. Особенности взаимодействия концентрированной серной и азотной кислот с ме...
	Содержание учебного материала по теме: классификация химических реакций. Реакции соединения, разложения, замещения, обмена. Каталитические реакции. Обратимые и необратимые реакции. Гомогенные и гетерогенные реакции. Экзотермические и эндотермические р...
	Содержание учебного материала по теме: металлы. Особенности строения атомов и кристаллов. Физические свойства металлов. Классификация металлов по различным признакам. Химические свойства металлов. Электрохимический ряд напряжений металлов. Металлотермия.
	Виды учебной деятельности
	Характеристика состава, строения, свойств, получения и применения важнейших металлов (IА и II А групп, алюминия, железа и их соединений).
	Характеристика состава, строения, свойств, получения и применения важнейших неметаллов (VIII А, VIIА, VIА групп, а также азота и фосфора, углерода и кремния, водорода) и их соединений.
	Раздел 2 ОРГАНИЧЕСКАЯ ХИМИЯ
	Тема 2.1 Основные понятия органической химии и теория
	строения органических соединений
	Содержание учебного материала по теме: предмет органической химии. Природные, искусственные и синтетические органические вещества. Сравнение органических веществ с неорганическими.
	Содержание учебного материала по теме: алканы: гомологический ряд, изомерия и номенклатура алканов. Химические свойства алканов (метана, этана): горение, замещение, разложение, дегидрирование. Применение алканов на основе свойств.
	Содержание учебного материала по теме: спирты. Получение этанола брожением глюкозы и гидратацией этилена. Гидроксильная группа как функциональная. Понятие о предельных одноатомных спиртах. Химические свойства этанола: взаимодействие с натрием, образов...
	Содержание учебного материала по теме: понятие об аминах. Алифатические амины, их классификация и номенклатура. Анилин, как органическое основание. Получение анилина из нитробензола. Применение анилина на основе свойств.
	3 условия реализации учебной дисциплины
	4 КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ УЧЕБНОЙ ДИСЦИПЛИНЫ
	Контроль и оценка результатов освоения дисциплины осуществляется преподавателем в процессе текущего контроля и промежуточной аттестации.
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