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1. MACHOPT PABOYEN IMPOTI'PAMMBbBI YUYEBHOMU
JTUCHUITIJIUMHBI O15.09 XUMUSI

1.1. O6sn1acTh NpUMeHEHUsI POrPaMMbI

PaGouass mporpamma y4eOHOW IUCHIUIUIMHBI SBISETCS YaCThIO IIPOTPAMMBI
MOATOTOBKHU CIICIIHATIMCTOB CPEIHEr0 3BEHA IO CHEIUaTbHOCTH 09.02.07
«MapopManOHHBIE  CHCTEMBI MW  NporpaMMupoBaHue». Pa3paborana B

cootBercTBUU ¢ PI'OC COO.

1.2. MecTo IMCUMIJIMHBI B CTPYKTYpe NPOrpaMM NMOATOTOBKH CIEIHATHCTOB

CpeaHero 3BeHa. JUCIUINIMHA BXOJUT B O6HI€O6paSOBaTeHLHBIﬁ OUKII.

1.3. Heau m 3a1ayu JUCHUIUIMHBI — TPeOOBAHUS K Pe3yJbTATaM OCBOEHHUS
TUCHMILTAHBI:
Pabouasi mporpamma opreHTHpPOBaHA Ha TOCTUKEHUE CIETYIONINX HeJIei:

— ¢dopmupoBanue y oOydalIIMXCS YMEHHUS OLICHMBAaThb 3HAYUMOCTb
XUMHUYECKOTO 3HAHUS JUISl KaXKIO0T0 YEJI0OBEKA;

— ¢opmupoBaHUe y OOYYaIOMIMXCS IIEJIOCTHOTO TMPEACTABICHUS O MHUPE U
pOJIM XMMHUU B CO3[JaHUM COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHbI
MHpa; YMEHHS OOBICHATH OOBCKTHI MW  IPOIECCHI  OKPYKaoIICHh
JNEWCTBUTEIBHOCTU: NPUPOAHOM, COLUMAIBHOM, KYJIbTYPHOW, TEXHHYECKOMN
Cpellbl, UCTIOJB3YS ISl 3TOr0 XMMUYECKUE 3HAHMUS;

— pa3BuUTHE y 00yYarOIUXCs YMEHUHN pa3inyarh (PakThl U OLIEHKH, CPABHUBATh
OLICHOYHBIE BBIBOJABI, BUAETh HUX CBSI3b C KPUTEPHUSIMHU OLEHOK U CBS3b
KpUTEpPUEB C ONpPENETICHHON CHUCTEMOW IeHHOCTel, (OopMyIupoBaTh M
00OCHOBBIBaTh COOCTBEHHYIO MO3HUIIHUIO;

— mnpuoOpereHre OOyYalolUMHCS OIbITa Pa3HOOOpa3HOW JEATEIBHOCTH,
MO3HAHUA U CAaMOIO3HAHUS;, KIIFOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCATILHOE
3HAUYEHHUE JUIS Pa3IUYHbIX BHUIOB JIE€ATEIBHOCTH (HAaBBIKOB pELICHUS

npo0seM, IPUHSTHS PELIeHU, TOUCKa, aHaIu3a U 00paboTKK HH(pOpMaLuH,
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KOMMYHHKATUBHBIX HABBIKOB, HABBLIKOB HSMGPGHHﬁ, COTPpYAHHUYCCTBA,

0e301acHOro o0panieHus ¢ BeleCTBaMH B TOBCETHEBHOM KU3HN).

Kypc oOmieit xumMumn CTaBUT CBOEH 3ajadeil MHTErpalyio 3HAHUW CTYIEHTOB IO
HEOPTaHWYECKON M OPraHMYECKOW XMMHUH Ha OCHOBE OOITHOCTH WX IOHSTHH,
3aKOHOB W TEOPHiM, a TakkKe Ha OCHOBE OOIIMX MOAXOJOB K KiacCHU(UKAIUU
OpPraHMYECKUX W HEOPraHWYECKHX BEHIECTB B 3aKOHOMEPHOCTAX MNPOTEKAHUS

XUMHUYCCKHUX pCaKHI/Iﬁ MCKIY HUMMH.

OcBoenue conepxkanusi yueOHou muctuminibel «OJ1b.11 Xumus», odecrnieunBaet
JOCTHKEHHE CTYACHTaAMU CJIEYIONIUX Pe3yJIbTaTOB:
* IUYHOCMHbBIX:

— YyBCTBO TOPJOCTH M YBAXEHUS K UCTOPUH W JOCTHIKEHUSM OTCUCCTBCHHOU
XUMHUYECKON  HAYKH; XUMUYECKH  TPaMOTHOE  TIOBEICHHE B
npoecCHOHANBHON  JIEATENTbHOCTH UM B OBITY TMpU  OOpalieHuu ¢
XUMUYECKAMH BEIIIECTBAMH, MaTepraIaMH U TPOIECCAMU;

— TOTOBHOCTbH K MPOJIOJDKEHHUIO 00pa30BaHUs U MOBBIIICHUS KBATU(PUKALIUN B
n30paHHON Tpo(decCHOHaNbHON JeATETPHOCTH U OOBEKTUBHOE OCO3HAHUE
POJI XUMUYIECKUX KOMIIETECHITUH B ATOM;

— YMEHHE€ HCMOJB30BaTh JOCTHUKEHUS COBPEMEHHON XMUMHYECKON HAyKu U
XUMUYECKUX TEXHOJIOTHUIA TUTST MOBBIIICHUS cOOCTBEHHOTO
WHTEJUICKTYaJbHOTO  Pa3BUTHS B BBIOpAaHHOW  MPOQECCHOHATBHON
NEeSATEeTbHOCTH;

* MemanpeomMemHuIx:

— HWCTOJB30BAaHWE PA3JIMYHBIX BHUAOB TI03HABATEIBHON JCATCIBHOCTH U
OCHOBHBIX  HWHTEJUICKTYaJbHBIX  omepanuii  (IIOCTAaHOBKM  3aJiayw,
dbopMyIMpOBaHMs TUIIOTE3, aHAIW3a W CHUHTE3a, CPAaBHEHMsI, 00OOIICHUS,
CHUCTEMaTHU3allMH, BBISBICHHUS TPHYUHHO-CIICICTBCHHBIX CBS3CH, TOHMCKa
aHajoroB, (OPMYJIUPOBAHHS BBIBOJAOB) IS PEIICHUS TOCTABJICHHON

3aaud, IIPHUMCHCHHUEC OCHOBHBIX MCTOJO0B IIO3HAHUA (Ha6J'IIOIICHI/I$I,
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HAy4YHOTO SKCHEPUMEHTA) JJI1 M3YYEHHUsI PA3IUYHBIX CTOPOH XUMHUYECKUX
OOBEKTOB M TPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIMMOCTH
CTaJIKUBAThCS B IpodeccroHaabHol chepe;

WCIMOJIb30BaHNWE PA3JTUYHBIX HCTOYHUKOB ISl TOJYYEHUS XUMHYECKOU
uHOpMaIMU, YMEHHE OICHUTh €€ JOCTOBEPHOCTh JJISi JIOCTHIKCHUS

XOPOIIHX PE3yJIbTaTOB B MPOPECCHOHAIBHOM cepe;

* NPEeOMEmHbBIX:

B

c(hOpPMHPOBAHHOCTh TIPEJACTABICHUA O MECTe XHUMHU B COBPEMEHHOM
HAy4YHOW KapTHUHE MHpA; TOHHMAHHWE POJU XUMHUU B (POPMUPOBAHUU
Kpyrozopa 4 (GyHKIHOHATBHOM TPaMOTHOCTH YeEJOBEKAa [UJISl pElICHUs
MIPAKTUYECKUX 3314,

BJIaJICHUE OCHOBOIIOJIATAIOIIUMU XUMHUUYECKUMU IIOHATUSAMH, TEOPUSIMH,
3aKOHAMM U 3aKOHOMEPHOCTSAMH; YBEPEHHOE II0JIb30BAHUE XHUMHYECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

BJIaJICHUE OCHOBHBIMHM METOJIaMH HAYYHOI'O ITO3HAHHUS, MCIIOJb3YEMBIMHU B
XMUMHHU: HAOJIIOJIEHUEM, OIIMCAHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM; YMEHHUE
00pabaTbiBaTh, OOBSACHATH PE3YyJbTAaThl MPOBEACHHBIX OIBITOB MU JENaTh
BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTh METOJbI MO3HAHUS TPHU
pELIEHUN NMPAKTUYECKUX 3aa4;

cOPMHPOBAHHOCTh ~ YMEHHUSA JaBaTh KOJWYECTBEHHBbIE OLIEHKA W
MPOU3BOJIUTH PACUETHI IO XUMUYECKUM (DOPMYJIaM U YPaBHEHUSM;
BIAJICHUE TMPaBWIAMH TEXHUKU OE30MaCHOCTH TPU HUCIOJIb30BAHUU
XAMHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh COOCTBEHHOM MO3UIIMU MO OTHOIIEHUIO K XUMUYECKOU

uH(bOpMaIuK, MOTyd4aeMO U3 pPa3HbIX HCTOYHUKOB.

pe3yjabTate OCBOCHHUSA AUCHMUIIJIMHBI Y 06yqa10mer0cs[ JOJIZKHbI

(¢opMupoBaThcs ciaeayonue KOMIeTeHINHI:



— OK 1. BeiOupare cnocoObl pemieHus 3agad  npodeCCUOHATBHOU
NESATENIbHOCTH, IPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM

— OK 2. OcymuiecTBiasaTh MOWCK, aHAIW3 W HWHTEPIpETAHIO WHGOpPMAIUH,
HEOOXOMMOM IS BBIIOJIHEHMS 3a1a4 IPO(EeCCUOHATIBHON JESITEILHOCTH.

— OK 3. [InanupoBath ¥ peann30BbIBaTh COOCTBEHHOE MPOPECCHOHAIBHOE U
JUYHOCTHOE PA3BUTHE.

— OK 4. PaGoTath B KOJUIEKTHBE U KOMaH i€, 3(PGhEeKTUBHO B3aUMOJICHCTBOBATH
C KOJUIETaMU, pyKOBOJICTBOM, KIIMEHTaMH.

— OKb5. OcyniectBiasiTh YCTHYHO W NHCbMEHHYIO KOMMYHHMKALUIO Ha
rOCYJapCTBEHHOM SI3bIKE C YYETOM OCOOEHHOCTEW COLMAJIbHOTO U
KYJIbTYPHOTO KOHTEKCTA.

— OK 6. [IposBiATH IPaXXJaHCKO-TIATPUOTUYECKYIO IIO3ULIHIO,
JEMOHCTPUPOBATh OCO3HAHHOE IIOBEJEHUE HAa OCHOBE TPAJULUOHHBIX
00I11eUeI0BEYECKUX LIEHHOCTE, IIPUMEHSTH CTaHJIapThI
AHTUKOPPYILIMOHHOTO ITOBEICHUS.

- OKT7. CopnericTBOBaThH COXPaHEHUIO OKpY’Karolen cpenpl,
pecypcocoepexxkernto, 3(PGEKTUBHO  ACHCTBOBaTH B  UYPE3BBIYAMHBIX
CUTYaLHSIX.

— OK 8. Hcnonb3oBath cpenctBa GU3NYECKON KyJIbTYPHI JJIsi COXpAaHEHUS U
YKpEIJIEHUs! 370pOBbsl B Mpoliecce Npo(hecCHOHATBHON AESITENbHOCTH U
noJiIepKaHusl HEOOXO0AUMOIO YPOBHS (PU3NYECKON MTOATOTOBICHHOCTH.

— OK 9. Ucnonb3oBath nHGOPMAIIMOHHBIE TEXHOJIOTHHU B MPO(decCHOHATBHOM
NEeSATEIbHOCTH.

— OK 10. [Ilonws3oBatbcs  mpoeCCHOHANBHON  JIOKyMEHTalMen  Ha
roCyAapCTBEHHOM U MHOCTPAHHOM SI3bIKaX.

— OK 11. Hcnonbs3oBaTh 3HaHUs 0 (PUHAHCOBOM T'PaMOTHOCTH, TUIAHUPOBATH
IpeITPUHUMATEIBCKYIO IEATEIBHOCT B PO eCcCHOHAIbHOU cdepe.

1.4. PexomeHayeMoOe KOJHMYECTBO YAacOB Ha OCBOEHHE MPOrpaMMbl

AUCIHUIIJINHBI



MaKCHMAaJIbHOM y4eOHOM Harpy3Kku oOydaronierocs Ha /8 4yacoB, B TOM YHUCJIE:
00s13aTebHON ayTMTOPHOM yueOHOI Harpy3ku oOydaroerocs 78 4acos;

CaMOCTOSITeIIbHOU paboTHI oOyyarorerocs 0 9acoB.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJIUHBI

2.1. O0beM yueOHOH JUCHUIIMHBI U BUbI YUeOHOH padoThl

Bup yueOHoii padoTbl

Oobvem uacoe

MakcumanbHas yyeOHass Harpy3ka (Bcero) 117
O0s13aTe/IbHASI AYTUTOPHAN YUeOHAsH Harpy3Ka (Bcero) 78
B TOM YHCJIE!

71a00paTOPHbIE U NPAKTUYECKUE 3aHATHS 8
CamocrosiTeibHas padora o0yuarouerocs (Bcero) 0
HUTAHUS
Hmozosean ammecmayus é ghopme ,Z]ugbqbepem;u

POBAHHDIU

3auéem
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2.2. TemaTu4eckuii JIaH U cogep:kaHue ydeoHou nucuuniannsl O1b.09 XUMUA

HaumeHoBaHue pa3jie/ioB
H TeM

Conep:kanue y4ye0OHOIro MaTepuaJa, J1ad0paTopHble U MPAKTHYECKHE PadoThl,
CaMOCTOSITe/IbHAS padoTa 00yyauuxcst

O0beM
yacoB

YpoBeHb
OCBOEHUS

1

2

4

IloBTOpPEHME
byHIaMeHTAIBHBIX
NMOHATHI Kypca XUMHH

Coaep:xaHue yueOHOro MaTepuaJia

Xumnueckue 3Haku U GopMybl. OTHOCUTENbHBIE ATOMHAsL M MOJIEKYJIIPHAsI MacChl.
Ilepnonnueckuit 3akoH U Ilepuonnueckas cucrema xXumMudeckux 31ueMeHToB 1. 1. Meneneesa

JlaboparopHbie padoThI

IlpakTHyecKkue 3aHATHSA

KonTpoJsbHbIe padoThl

CamocrosiTesibHas padoTa 00y4YaIuxcst

Paznen 1.

OO0masi 1 HeOpraHm4vecKast XuMus

BBenenue

Coaep:xanue y4eOHOIro MaTepHuaJia

Hay‘-IHI)IG MCTOJBI ITO3HAaHUA BCHICCTB U XUMHNUYCCKHUX siBiIeHuii. Poib OKCIICPUMCHTA U TCOPUH B
XUMHU. MOI[GJ'II/IpOBaHI/Ie XUMHUYCCKUX ITPOLCCCOB.

JlaGopaTopHble paGoThI

HpaRanecmle 3aHATHUSA

KonTtpoJsbHbie padoThI

CamocrosTeabHas paﬁoTa oﬁyqalonmxca

Tema 1.
OCHOBHBIE TIOHATHUA 1
3aKOHBI XUMUH.

Conep:xxaHue y4eOHOro MaTepuaJia

OcHoBHbIe MOHATUS XUMuH. BemectBo. ATom. Monekyrna. XUMUYECKUN 3JIEMEHT. AJUIOTPOIIHUS.
[Ipoctele U cloxHBIE BemiecTBa. KauecTBEHHBII W KOJUYECTBEHHBIN COCTaB BEILECTB.
Xumuueckue 3Haku U popmyiibl. OTHOCUTEIBHBIE aTOMHAs U MOJIEKYJsipHas Macchl. KonudecTBo
BEILIECTBA.

OcHoBHbIE 3aKOHbI XHMHH. CTGXI/IOMeTpI/ISI. 3aKkoH COXpaHCHHA MAcCCbl BCHICCTB. 3aKkoH
IIOCTOAHCTBA COCTaBa BCIICCTB MOJ'ICKy.]'IHpHOﬁ CTPYKTYPHI. 3akoH ABoraz[po n CICACTBUA HX
HETO.

PacueTHple 3amayn Ha HaXO0XICHHE OTHOCHUTEILHOM MOJ'ICI(yTIHpHOﬁ MacCChbl, OHNpPCACICHUC
MacCOBOM JOJIU XMMHYSCKHX IJIEMEHTOB B CIIOKHOM BCIIIECTBCE.

JdemoHcTpanuu. Mojaenu aTOMOB XHMMHYECKUX D3JIEMEHTOB. Mojenu MOJIEKYNl MpOCThIX U
CJIOXHBIX BemecTB (mmapoctepkHeBble 1 CTioapTa—bpurieda). Komtekius npocThiX U CI0KHBIX
BemecTB. Hekoropele BemecTBa KoiumdecTBOM 1 Monb. Mojenb MOISIpHOTO oOBbeMa Tra3oB.
Amnnorponus hocdopa, KUCIOPO/ia, OJI0BA.
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IIpodunabHbie n NPodhecCHOHATBLHO 3HAYNMBIE JJIEMEHThI COePKAHUA. AJIOTPOITHBIC
MoauduKaIuu yriepoaa (aamas, rpadur), Kuciaopoaa (KHCIOpo, 030H), 0jioBa (cepoe u benoe
0110B0). [ToHsATHE O XMMIYECKON TEXHOJIOTUH, OMOTEXHOJIOTUH U HAHOTEXHOJIOTHH.

JlaboparopHbie padoThI

HpaRTn'{ecmle 3AHATHSA

KoHnTposibHbIe padoThI

CamocrosiTesibHas padoTa 00y4alOIIMXC:

Tema 2.
CrpoeHue aToma.
[lepunonuueckuil 3aKOH
u Ilepnonnueckas cucrema
XUMHYECKUX 3JIEMEHTOB
. . Menneneesa.

Copep:kanue y4eOHOTro MaTepuaJia

Atom. OOoOmeHne paHee MOMy4YeHHBIX 3HaHWK 00 arome. CocraB aToMma: sSApo (IIPOTOHBI H
HEHUTPOHBI), IIEKTPOHBI, UX 3apsii U Macca. 3apsal sapa — BaKHeHIas XapakTepUCTUKa aToMa.
W30TONBI. DNEKTPOHHAS CXeMa aToMa.

Pa3BuTtHe mnpencTaBieHHl O CIOXHOM cTpoeHHH aroma. COCTOSIHHE JJIEKTPOHOB B aTOME.
JIBOWCTBEHHAsi TMpHpOJA JJIEKTpOoHA. ATOMHas OpOWTallb M D3JIEKTpPOHHOE obsako. Popma
opbuTaei (s-, p-, d-opouranu). MakCHMaIbHOE YKCIIO JICKTPOHOB Ha SHEPTETHUCCKUX YPOBHSIX
U TOMYpOBHAX. PacmpeneneHnue 3JIEKTPOHOB IO SHEPIETHYECKUM YPOBHSM M TOIYPOBHSIM B
aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KiIacCU(PUKALIUSA dJIEMEHTOB: S-, P-,
d-cemeiictBa. BayieHTHBIC 27€KTpOHBI S-, P- u d-anemeHToB. ['padmueckas cxema CTPOCHHS
AJIEKTPOHHBIX CIIOEB aTOMOB (3JIEKTPOHHO-Tpadudeckas Gopmyna).

Ilepuoanyeckuit 3akon u Ilepmoamuyeckas cucrema xumuyeckux 3jemenros JI. H.
MenpgeneeBa B cBeTe TeopuH cTpoeHusi aroma. CoBpeMeHHas (pOPMYJINPOBKA MEPHOAUUECKOTO
3aKkoHa. PU3HYECKUI CMBICII HOMEPOB N€pHoJa U rpynnsl. [IpuunHbI NEPUOAMYHOCTH U3MEHEHUS
XapPaKTCPUCTHK U CBOMCTB aTOMOB DJIEMEHTOB M UX COGI[I/IHCHI/Iﬁ Ha MpuMEpax MaJIbIX U 0O0JIBIINX
NEepUOJIOB, TJABHBIX moArpynin. @OuU3nYeckuid CMBICI NEepUOJUYEcKOro 3akoHa. OOmas
XapaKTepUCTHKA 3JEMEHTa U CBOWCTB €ro COEAMHEHMH Ha OCHOBE IIOJIOKEHMsSI JJIEMEHTa B
[Iepnonnueckoii cucreme. IIpenckazanne CBOWCTB BEIIECTB HA OCHOBE IEPUOAMYECKOTO 3aKOHA.
3HaueHue NEePUOIUYECKOr0 3aKOHA JUUIsl pa3BUTHsI HAYKU M IOHUMAaHUs HAYYHOM KapTHHBI MUDA.

JdemoHcTpanuu
Moienu 37eKTPOHHBIX 00JIaKOB pa3HOi POPMBI.

JlabopaTopHbie padoThl

IIpakTuyeckue 3aHATHSA
YrpakHEeHUs IO COCTABIEHUIO AIEKTPOHHO-TpadudecKix HopMyIs CTpOEHHUs aToMa

KoHTpOoJIbHBIK padoThl

CamocrosiTesibHas padoTa 00y4aOIIMXCH

Tema 3.

Copep:kanue y4eOHOIro MaTepuaa
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Crpoenue BemecTBa

KoBajienTHasi XxuMuyeckasi CBsi3b, MCXaHH3MbI €€ OOpa30BaHHS: OOMEHHBI W JOHOPHO-
AKICNITOPHBII.

[TonstpHast 1 HeMoJsipHask KOBAJIGHTHAS CBSI3b.

BaneHTHOCTh U BaJICHTHBIC BO3MOYKHOCTH aTOMa B CBETE TEOPHH CTpoeHHs aToma. OCHOBHOE U
BO30yx/1eHHOE cocTosiHue atoma. CreneHb okuciieHus. CpaBHEHUE MOHSATUN «BAJEHTHOCTH» U
«CTENEeHb OKUCIIEHU.

KonuyecTBeHHbIE XapaKTEePUCTUKN XUMHYECKOM CBSI3U: SHEPTUs CBSA3M, JJIMHA CBsi3u. CBOMCTBA
KOBAJICHTHOM CBSI3U: HACKIIIAEMOCTb, HAIIPABIECHHOCTh. G-CBSI3U U TT-CBSI3H.

[TonsiTie 0 TUOpUIM3AIIMK aTOMHBIX opOuTaneil. Buapl rubpuansaum aTOMHBIX OpOUTANICH.
3aBUCHMOCTh TMPOCTPAHCTBEHHOTO CTPOCHUS MOJEKYJd OT BHJIa TUOpUAM3aUUU (JIMHEHHAs,
TpeyrojbHas ¥ TeTpadapuyeckas (opMa MOJIEKYI).

HNonHasi cBA3b Kak NpeeibHBIN Claydyall KOBaJEHTHOW NOJIApHON cBsizu. CpaBHEHHE CBOMICTB
KOBAJICHTHOU U UOHHOU CBA3€EM.

Bonopoanas cBsizb. MexaHu3M 00pa30BaHUS BOJOPOAHOM CBSI3U: JJIGKTPOCTATHYECKOE M
JIOHOPHO-AKIENITOPHOE B3auMoeiicTBue. CpaBHEHHE CBOMCTB KOBAJICHTHOW U BOJIOPOTHOM CBSI3H.
BnusHue Bogopo1HOM CBSI3M HA CBOMCTBA BEIIECTB.

MeTannnyeckasi CBsi3b, €€ 0OCOOCHHOCTH. 3aBUCUMOCTb CBOIMCTB BEIIECTB OT THIIA CBS3H MEXKIY
YacTHLIAMH B KpUCTaU1aX. BeniecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHSL.

Tunbl KPUCTANIHYECCKHUX PEIIETOK, HNOHHBIC, ATOMHBIC, MOJICKYJIAPHBIC W MCETAIJIMYCCKUC
KPpUCTAJINYCCKUC PCHICTKH.

JdemMoHcTpanuu
1. Mozaenu MoJieKyJl pa3In4HOM reoMeTpu4eckoil GopMel.
2. Monienu KpUCTaNINYECKUX PEIIETOK, KOJIIEKIUS KPUCTAIIOB.
3. OnbIThI, pacKpbIBAIOLINE B3aUMOCBSI3b CTPOCHHUS BELIECTBA C €r0 CBOMCTBAMH.

JlabopaTopHble onbIThl. [IpuroroBnenue cycnensuum kapboHaTta Kaiblus B Boze. [lomyuenue
9MYJIBCUU MOTOPHOTO Macia. O3HaKOMJIEHHE CO CBOMCTBAMH JIUCIIEPCHBIX CUCTEM

IIpodunibHbie U NPOpecCHOHATBHO 3HAYUMbIE 3JIEMEHTHI coAepkaHud. [1oApHOCTE CBA3U U
noysipHOCTh MoJiekynbl. Konpencamus. Texkydects. Bosronka. Kpucrannmmzamus. Cyonumarnus u
necyonumanus. AHOManuM (pU3NYECKHX CBOWCTB BOAbl. JKuakue Kpuctamuibl. MuHepansl U
TOpHBIE MOPO/IbI KaK MPUPOHBIE CMECH. DMYJIBCUU U CyCIIeH3UU. 307U (B TOM YHCIIE a3p030Ji1) U
requ. Koarynsanus. Cunepesuc.

JlabopaTopnasi pabora

IIpakTnyeckue 3aHsATHSA
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KonTtpoJsbHas padora

CamocrosiTesibHasi padoTa 00yYarOMXcst:

Tema 4.
XHUMHYECKUE PEAKIIUU U
3aKOHOMEPHOCTHU
WX MPOTEKAHMS

Conepkanue y4eOHOro MaTepHuania

Kunacecnpukanusi xumudeckux peakuuil. Peakuum coenvHEHHMs, Pa3joKEHHs, 3aMEILEHHUs,
oomena. Karamutuueckue peakiuu. OOpaTumble W HeoOpaTUMble peakuud. ['OMOTeHHBIE U
reTepOreHHble peakluu. DK30TepMUYECKHE U 3HJoTepMUYeckue peakuuu. TernoBoil addexr
XUMUYECKUX peakuui. TepMOXUMHUYECKHUE YPABHEHHU .

Ckopoctb peakuuu. ['omorennsie u rereporesssle peakuuu. @akTopsl, BAUSAIOLIME HA CKOPOCTh

peakuuu: OpHUpOJia PEArupyrolIMX BELIECTB, KOHILIEHTpalus, TeMmieparypa (mpasBwio Bant-
I'opda). Ilnomane MNOBEPXHOCTH CONPUKOCHOBEHMS PpEArupyrollMX BeELIeCTB. ODHEprus
aktuBanuu. Karamusartopsl. ['OMOreHHBIi M rereporeHHbl kKaranus. Ponp karamms3atopoB B
IPUPOJIE U UHTEHCU(PUKAIIMY TEXHOJIOTMYECKUX MPOLIECCOB.

OoOpatumble U HeoOpaTuMble peakumu. [loHATHE XMMUYECKOTO DPABHOBECHUS. XHUMHUYECKOE
paBHOBECHE B TOMO- U T€TEPOreHHBIX peakiusax. GakTopbl, BAUSIONINE Ha CMEIIEHNE PAaBHOBECHS
(KoHIIEHTpaIMsl peareHToB, Temrneparypa u gasieHue). [punmun Jle latense. Ponbs cmemenus
paBHOBECHSI B YBEIMUEHUHU BbIX0/1a MPOAYKTA B XUMHUUECKON MPOMBIIUIEHHOCTH.

[EEN

OKHCINTENbHO-BOCCTAHOBUTENbHBIE peakuuu. lIponecchl OKUCIEHHST W BOCCTAHOBJIEHMSL.
Boccranosurenn u okuciautenu.  OKHUCIHTENbHO-BOCCTAHOBUTENBbHAS  JABOWCTBEHHOCTD.
CocraBiieHHe YpPaBHEHHMH OKHCIIHUTEIbHO-BOCCTAHOBUTENBHBIX peakUMid. MeToa 3JIeKTPOHHOTO
OanaHca.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUU B MPHUPOJE, MPOU3BOJCTBEHHBIX Ipoleccax u
KU3ZHENEATEIIbHOCTU OPraHU3MOB.

JleMoHCTpanuu

1. DK30- ¥ PHAOTEPMUYECKUE PEAKIINU (TallICHUE U3BECTH U Pa3JI0kKEHHE JUXPOMATa aMMOHHS).

2. 3aBUCHUMOCTb CKOPOCTH p€akUUu OT MPUPOJbl PEarupyrolux BELECTB, KOHIIEHTpAlUH,
TemmepaTtypbl (B3auMOJEHcTBUE LMHKA C COJISHOM M YKCYCHOM KHCIOTaMHM TpU pa3HbIX
KOHLEHTPALUAX U TEMIIEPATYPaX).

3. JlelicTBHE KaTaJIM3aTOPOB U MHTUOUTOPOB HA CKOPOCTh XMMHUYECKON peaKIuu.

4. BnusHME TUIOIIATM MOBEPXHOCTH COMPUKOCHOBEHMSI PEArHpyrOIIMX BELIECTB Ha CKOPOCTh
XUMHYECKOHN peaklMy (B3aUMOAECHCTBYE IPaHyJl U NOPOIIKA IMHKA UM MEJIa C COJITHON KUCIOTON
0JINHAKOBOI KOHLIEHTPALINN).

[EEN

JlabGopaTropHbie ONBIT
CwMmellieHre XMMUYECKOr0 PaBHOBECHUS TPY U3MEHEHUHU KOHIEHTPAIUU PEarupyromnX BeIeCTB.
OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
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Tema 5.
Bopa. PactBopsi.
DNeKTpoIUTHUYECKAst
JMCCOIaIAs

PacuerHble 3a1a4u 2
1. Onpenenenre CKOPOCTH peaklMy O U3MEHEHUIO KOHIIEHTPALIUU PEarupyroIiX BEUIeCTB.

2. Pemenwne 3a1a4 ¢ ucnosib3oBanueM npasmia Bant-TI'odda.

IIpodpuiabHbie M mnpodeccHOHAIBLHO 3HAYMMBbIE 3JJIeMeHThbI cojaep:kaHus. I[loHsaTue 00

ANEKTPOIIN3E. DNEKTPOJIU3 PACIIaBOB. DJIEKTPOIU3 PACTBOPOB. DJIEKTPOIUTHUECKOE MOJIYyUYEHUE 1
amomunus. [IpakTuyeckoe mnpuMeHeHHe 3iekTposusa. [anpBaHoruiactuka. ["ampBaHocTerus.

PadunrupoBanme IBETHBIX METAJIJIOB.

Karanu3. ['omorennsie u rereporeHHble Karanmu3aTopbl. [Ipomortopel. Karamutuueckue sjbl.

Nuruburopsr.

[Tpon3BoICTBO aMMHUaKa: ChIpbe, anmnaparypa, Hay4Hble TPUHIUIIBI

JlabopaTopHas padora

IlpakTHyecKkue 3aHATHSA

KonTtpoJsbHas pabora

CamocrosiTe;IbHasi paGoTa o0y4arommxcs:\

Coaep:xaHue yueOHOro MaTepuaJia

Bona. PacrBopbl. PacrBopenme. Boga kak pactBopuTenb. PacTBOPUMOCTH  BEMIECTB. 1
HacpiiieHnble, HeHACHIIIEHHBIE, MIEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B,

YKHUJKOCTEN U TBEPJBIX BEIIECTB OT Pa3IUYHBIX (DaKTOPOB.

JAucnepcubie cucremsl. [lonaTHe 0 AucnepcHbIX cucTemax. /lucnepcuonnas cpeaa u AucrepcHas 1
¢daza. Knaccudukanus AUCHEPCHBIX CHUCTEM. 30JIM, TeNHU, TMOHATHE O Koymowaax. VcTuHHBIE

pacTBOPBL.

OO6pazoBanue pacTBOpPOB. MeXaHU3M U SHEPIreTHKA PacTBOPECHMs. XUMUYECKOE PaBHOBECHE IMPHU

pactBopenun. PactBopumocTh BemecTB B Boje. HacelmeHHblil pactBop. BimsHue Ha

PacTBOPUMOCTH MPUPOJIBI PACTBOPSEMOT0 BEIIECTBA M PACTBOPHUTEIISI, TEMIIEPATYPHI U TABJICHHUSI.

Cnoco0bl BBIPaKeHHMSI COCTaBa PacTBOPOB: MaccoBas JOJs pPacTBOPEHHOTO BEIECTBa, 1
MOJISIpHAsT KOHIIEHTPAIHSI. 2
DJIEKTPOJIMTHYECKAS] JMCCONHANUSA. 3aBUCUMOCTh MEXaHW3Ma JHMCCOLMAIMM OT Xapakrepa 1
XUMHUYECKUX CBs3eH B AeKTpoauTax. Ciadble ¥ CHIIBHBIC DJIEKTPOIUTHI. 2
Cpena BOAHBIX PACTBOPOB: KUCIIOTHAsI, HEUTpanbHas, menoyHas. Bogopoansrit mokazatens (pH) 1
pactBopa. Muauwkaroppl. 3Ha4eHHE CpeIbl PACTBOPOB [JIsi XUMHUYECKHMX U OHUOIOTHYECKUX

ITPOLIECCOB.

Peakuuu MOHHOro o0MeHa B BOJHOM pacTBOpE. YCIOBUS NMPOTEKAHUSI PEAKUW: BBINAJACHUE 1
0caJKa, BBIJICTICHHE ra3a, 00pa3oBaHue C1aboro IEKTPOIIHTA.

JemoHcTpauuu 1
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OOpa3upl TUCTIEPCHBIX CUCTEM C KUIAKOU CPeIoi.

OO0pa3ibl NHUIIEBbIX, KOCMETHUECKUX, OMOIOTUYECKUX U MEAUIIMHCKUX 30JI€H U reneil.
S dexr Tungans.

[TonydyeHnue HaCBHIIIEHHOTO PacTBOPA.

Oxpacka HHAMKATOPOB B Pa3IMYHbIX Cpeaax

agkrownE

JIaﬁopaToprle OnbITHI TEroBbIC SABJICHUS MTPU PACTBOPECHUH.
Peakumu noHHOT0 0OMEHA B pacTBOpE.

Pac4yernbie 3a1aun
Pacuer maccoBol 1011 paCTBOPEHHOIO BENIECTBA.

IIpakTnyeckas padora.
[Ipurorosnenue pacTBopa 3alaHHOM KOHLIEHTPALUU.

IIpodunabHbie W NMPOo(ecCHOHAITBHO-3HAYAMBIE JJIEMEHTHI COJep:KaHuA. PacTBOpeHHE Kak
¢bus3uKo-xuMudeckuid mpormecc. TeroBeie 3G deKTsl Mpu pacTBOpeHHH. Kpucramuioruaparsl.
Pemrenue 3a1au Ha MacCoBYIO JOJTIO

JlaGopaTopHble paGoThI

IlpakTHyecKkue 3aHATHSA

KonTposibHble padoThbl

CamocrosiTesibHas padoTa 00yyauuxcst

Tema 6. Knaccudpukanus
HEOPTaHHYECKUX
COCJIMHECHUH.

Conep:xanue yueOHOro MaTepuasa

Knaccudukanus Heopranuueckux coeauHeHud. (OOo0O0IIeHHEe CBOWCTB  HEOPTaHMUYECKUX
COE€IUHEHUN BAXHEUIITNX KJIACCOB.

Oxcuapl. Knaccudukaius OKCHAOB MO XMUMHUYECKUM CBOMCTBaM, (hU3MUECKHE U XUMUYECKUE
CBOWCTBA.

I'mapoxcuamnr:
e OCHOBAHWUS, UX JIMCCOITMAITAST M XUMHYECKIE CBOMCTBA;
L] KHCJIOTHBI, UX Auccouanusa U XUMHUYCCKUEC CBOI\/JICTBa;
e amMdoTepHbIe THAPOKCUIBI, HX XUMHUECKHUE CBOMCTBA

Coun:
® CpeIHHE COJHU, UX AUCCOLUAINS U XUMHUUECKHE CBOICTBA;
®  KHCIIbI€ COJIU, CIOCOOBI MX MOJyYEHUs, TUCCOLMAIINSL, TEPEBOJ] KUCIBIX COJIEH B CPETHUE;
® OCHOBHBIE COJIM, UX COCTaB, HOMEHKJIATypa, COCOObI MOJYyUYEHHs, TUCCOLMALUs, TIEPEBOJ
OCHOBHBIX COJIEH B CPEJHUE.

I'maposaus coaeid. [Tonstue o ruaponmze. ['uapoans conei pa3IMuHbIX TUTIOB (MCKITIOYAsT TIOJTHBIN
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ruaponu3 coisieit). Crenenp ruAponu3a. BrusiHue TemiiepaTypbl U KOHIICHTPAllMM HA CTEINEHb
ruaponuza. CMenieHre paBHOBECHs THAPOIIN3A.

I'eneTnueckas CBA3b MCXKY KilaCCaMU HCOPTaHNYCCKUX COGI[HHGHHﬁ.

JdemoHcTpauuu
1. Peakuuu, XxapakTepHbIe 711 OCHOBHBIX, KUCIIOTHBIX B aM()OTEPHBIX OKCUIOB U THIIPOKCHIOB.
2. [TonmyyeHue 1 CBOMCTBA CPEIHUX, KUCIIBIX U OCHOBHBIX COJIEH.
3. I'maponus coseil pa3auyHbIX THUIIOB.

1,2

JlaGopaTopHble ONBITHI
Pacno3naBaHue OKCHIOB.
PacriozHaBaHue KaTHOHOB HATpUsl, MarHus U IIMHKA.
[Tonyyenue kucion comnu.
[TonydyeHne OCHOBHOM COJIU.

IIpakTnyeckas padora
["'uaponus coneil.

PacueTHble 3a1a4n
Pemenue 3amau 1o MaTcpHraly TECMBbI.

IIpopunbHble W npoeccCHOHAJBLHO 3HAYMMbIE 3JIeMeHTHI coaepxkaHusi. l[lonstue 00
EKTPOJIA3E. DNEKTPOJIM3 PACILIABOB. DJIEKTPOIU3 PACTBOPOB. DJIEKTPOIUTHUECKOE MOJIyUYEHUE
amoMuHus. [IpakTudeckoe npumeHeHue snekTponusa. [anpBaHoIuIacTHka. ['ampBaHOCTErUS.
Pa¢puHnpoBaHue IIBETHBIX METAJJIOB.

Karaims. 'oMorenHsle M rereporeHHsle Katanus3aTopbl. IIpomoropsl. Karamntnueckue
a716l. IHTHOUTOPBI.
[Ipon3BOACTBO aMMHUaKka: CeIpbe, annaparypa, Hay4Hble IPUHIIHAIBI

JlabopaTopHas padora

IIpakTHYecKHe 3aHATHA

KonTpoJsbHbIe padoThl

CamocrosiTesibHasi padoTa 00y4aIOIIMXCH !

Tema 7.
Mertamisl 1 HEMETAIUIBI

Conep:kaHue y4eOHOTo MaTepuaa

Hemeramnpl. OOmmii 0630p HemeTamnoB. [lonoxeHue 5IEeMEHTOB, O0pa3yIOMIMX MPOCTHIC
BellecTBA — HeMeTaibl, B Ilepmoamueckoii cucreme. OCOOCHHOCTH CTPOCHHS MX ATOMOB.
CtpoeHure MpOCTHIX BEIIECTB — HeMeTauioB. Amorpornus. CrocoObl molydyeHus: HEMETalIoB.
(DHSquCKHe nu XUMHNYCCKUEC CBOﬁCTBa HECMCTAJJIOB. OKI/ICJ’II/ITCJ'IBHO'BOCCTaHOBI/ITeHBHafl
JIBOMCTBEHHOCTh HeMeTalnoB. OKHCIUTEIBbHBIE CBOWMCTBA: B3aMMOJCHCTBHE C METaJUIaMH W
BOJIOPOZIOM,  HEMETaJUIaMHU, AaTOMbl  KOTOPBIX  HMMEIOT  OoJee  HU3KOE  3HAYCHHE
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3IEKTPOOTPHUIIATEILHOCTH, HEKOTOPHIMU CIIOKHBIMU BeLIECTBaMU. BOCCTaHOBUTENBHBIE CBOWCTBA
B peaklusX C KuciaopoxoMm, ¢ropom u okcuaamu (yraepod, Boaopox). Peakuus
JTUCTIPOTIOPITMOHUPOBAHUS: B3aUMOJACHCTBHE TaJOTeHOB (KpoMme (Topa) U cephl CO IIEIOYaMH,
xJiopa u 6poma ¢ Boioi. Poib HemMeTaioB B mpupoJie M TEXHUKE.

Metaiabl. O0mmii 0630p mMeramios. [lonokeHne 3IeMEHTOB, 00pa3yOIUX MPOCThIE BEIIECTBA
— Metaiubl, B Ilepuoauueckoi cucreme. OcoOeHHOCTH CTpOeHUs MX aToMoB. HaxoxieHue
METAJJIOB B TMPUPOAE U CHOCOOBI UX ImoiydeHus. DU3MUYECKHE CBOMCTBA METAJUIOB.
ONEeKTPOXUMHUYECKUN Pl  HANPSDKEHUM  MEeTaUIoB.  XUMHUYECKHE CBOWCTBA  METAJLIOB:
B3alMOJICIICTBUE C MPOCTHIMU BELIECTBAMM — HEMETAJJIaMH, CO CJIOKHBIMM BEILIECTBAMU: C
BOJIOM, pacTBOpaMu  IIeNOYed W KUCIOT, KHCIOTaMH-OKUCIUTENAMH  (a30THas M
KOHIEHTPHUPOBAHHAs CEPHAsl), paCTBOPAMHU COJIEH.

HpI/IMeHeHI/Ie MCTAlJIOB, HX CIIJIaBOB H COG,Z[HHCHI/II;'I B IIPOMBINIJICHHOCTH H COBpCMeHHOﬁ
TexHuKe. Poib MeTamuioB B Mpupoac U )KU3HHU OPraHrn3MOB.

JdeMoHcTpamun

1. Mozaenu KpUCTAIUTMYECKHUX PEHIETOK HO/a, atMas3a u rpaduTa.

2. BzaumopelicTBre cepbl C KUCIOPOI0M, BOAOPOJIOM U PACTBOPOM HLIEIOUH.

3. BbITecHeHHME MEHEE AaKTHUBHBIX TaJOT€HOB W3 HX COCJUHEHUN (TajoreHu7oB) OoJliee
AKTUBHBIMM aJIOT€HAMH.

4. KosuieKkuusi METauioB C pa3Iu4YHbIMU (PU3NYECKUMHU CBOWCTBAMHU.

5. B3auMopencTBue METaJUIOB ¢ HEMETAJUIAMU U BOJIOM.

6. B3aumoneiicTBre aTlOMUHNS WIKM IUHKA C paCTBOPAMU CEPHOM M a30THOM KUCIIOT.

JlabopaTopHbIe ONbITHI
B3anmopeiicTBre METaII0OB ¢ paCTBOPAMH IIEIOYEH

IIpakTnyeckas padora
1. DkcnepuMeHTAIBHBIC 3a/1a4U 0 pa3neny «BeliecTBa U UX CBONCTBaY.
2. Vnentudukanus HEOPraHMUECKUX COSAMHEHUN

[MpoduibHbIe U MPOPeCcCHOHATBHO 3HAYUMBbIE JJIEeMEHThI coaepxanusi. Kopposus meranios:
XUMHUYECKas U IEKTPOXUMUUYECKas. 3aBUCUMOCTh CKOPOCTH KOPPO3UHU OT YCIOBUM OKpYXKarolen
cpenbl. Kimaccudukamuss Koppo3urd METAUIOB 1O pa3audHbIM Tpu3Hakam. CrocoObl 3aiiuThl
METAJUIOB OT KOPPO3HH.

[Tpon3BOACTBO YyryHa U CTaJH.

[Tonydyenne HemeTauioB (PAKIMOHHON MEPErOHKON IKUAKOTO BO3AyXa M DIIEKTPOIU30M
PacTBOPOB WJIM PACIUIABOB JJIEKTPOIUTOB.

CuiikaTHasi IpPOMBIIUIEHHOCTh. [Ipon3BOJCTBO CEpHOM KHCIOTHI
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JlabopaTopHasi paGora

IIpakTuyeckune 3aHATHS

KonTtpoJsbHas padora 1
CamocrosiTesibHasi padoTa 00yYarOMXcst : -
Paznen 2. Oprannyeckasi XUuMHs 30
Tema 1. Copep:kaHue y4eOHOIro MaTepuaa 5
OcHoOBHbIE IOHATHSA [Ipeamer oprannueckoit xumun. B3anMocBsI3b HEOPraHMUECKUX U OPraHUYECKUX BELIECTB.
OpPraHU4ecKOr XMMHUU U | OCOOCHHOCTH OPTaHWYECKUX COCIMHEHHUI U peakIuii ¢ ux ydactueM. OCHOBHBIC TIOJOKECHUS
TEOPUS CTPOCHUSA TEOPHUH XMMUYECKOT'O CTPOCHHS OpraHndeckux coequnenud A. M. bytiepoBa. Xumuueckoe
OpPraHMYECKHUX CTPOEHHUE KaK MOPSI0K COEUHEHUS aTOMOB B MOJIEKYJIaX. 3aBUCUMOCTh CBOMCTB BEILLIECTB OT
COCIMHEHU I XMMHUYECKOI0 CTPOEHMs MOJIeKyJl. MI3omepusi. 3HaueHHe TEeOpUN XUMHUYECKOTO CTPOCHHUS.
JdemMoHcTpauuu
1. O6pa3iupl OPraHUuYEeCKUX BEIIECTB, U3ACIUS U3 HUX.
2. Monenu monekyn OyraHa U n300yTaHa.
PacuerHsble 3agaun
Haxoxnenne MonexkyasipHO  (GopMynsl  ra3000pa3HOrO  yriieBOJOpoAa IO  €ro
OTHOCHUTEJILHOM TJIOTHOCTH M MacCOBOM JI0JI€ 3JIEMEHTOB WJIM 110 JAHHBIM O MPOJIYKTaX CrOPaHMUSL.
IIpoduabHbie u NpodeccHOHAILHO 3HAYMMBbIE 3JIeMEHTHI cojepxkanus. [lonsarue o cyOcTpate
u peareHTe. Peaknuu OKHCIIEHHMS W BOCCTAHOBJIEHUS OpraHMYECKHX BemlecTB. (CpaBHEHHE
KJIacCU(UKALUN COEIMHEHUN U KiIaccu(UKalMM peakluuid B HEOPTaHWYECKOM M OpraHMuYecKoi
XUMHH.
JlaGopaTopHble paboThI -
IIpakTnyeckune 3aHATHSA 1
Haxoxxnenune momnekymsipHol (opmylibl Ta3000pa3HOro yrieBoAOpoaa MO €ro OTHOCHUTEIHHOU
IJIOTHOCTH U MaCCOBOM J10JI€ 2JIEMEHTOB WJIM 110 JAHHBIM O MPOJYKTAaX CTOPAHHUS.
KonTpoJsbHas padora -
CamocrosiTesibHas padoTa 00y4alOIIMXCH: -
Tema 2. Coaepxanue yueOHOIro MaTepuaJia 8

YTaeBoaopoibl U UX
MPUPOJHBIE UCTOYHUKU

AJIKaHBbI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIBl METaHa. Sp3-THOPUIU3AIINS
opOutaneii aroma yriepoga. ['oMonoruyeckuii psj, HOMEHKIATypa U U30MEpHUS YIIIEPOIHOTO
ckenmera. DuU3MUeCKWe CBOMCTBA aJKaHOB W HMX 3aBUCUMOCTh OT MOJEKYISIPHOW MAacCHI.
XUMHUYECKHE CBOMCTBA: TAJIOTEHUPOBaHKE (HA MPUMEpPEe METaHa U HTaHa), FTOPEHUE, TEPMUUECKUE
npeBpauieHus (pas3jiokeHue, KpeKHUHT, AeTuIpupoBaHue, usomepusanusi). KoHsepcus meraHa.
HaxoxieHue B npupoie 1 NpUMEHEHUE aIKaHOB.
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AJIKeHbI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYINBI ATHICHA. SP2-THOPUIU3AIIHS
opOutaneii aroma yriepoga. o-CBsi3u M 7-CBA3M. ['OMONOrMYeckwil psii, HOMEHKJIATYpa.
CrpykrypHass u3omepusi (M30Mepusi YIJIEpPOAHOIO CKeJeTa M IIOJOKEHHUs JBOMHOM CBS3M B
MOJIEKYJIe). 3aKOHOMEPHOCTH W3MEHEHMsI (PU3MUECKUX CBOMCTB aJKeHOB. XMMUYECKHE CBOICTBa
(Ha mpuMepe S3TUJIEHA): PEAKIUM I[PUCOCAUHEHMs] (TMIPUPOBAHUE, TaJIOTE€HUPOBAHUE,
I'MJIpOTrajOreHUPOBaHUE, THPATALMsL), OKUCIEHUS (TOPEHNE) U OJIMMEPH3aLHH.

[TpomblieHHBIE W Ja0OpaTOpHbIE METOJbl TMOJYYCHHs AJIKCHOB: JAETHIPUPOBAHUE H
TEPMUYECKUN KPEKHHT aJIKAHOB U JCTHIPATAIMs] CIUPTOB.

Auxkaguenbl. IloHdatue o aueHoBbIX yraeBopoponax. byraauen-1,3  (auBuHMia) u  2-
MeTunoyraauen-1,3 (u3omnpen). [loaydeHne nu xumMuyeckue CBONCTBA: PEAKLUU IPUCOCTUHEHUS U
nonumepusanuu. HaTypanbHbI M CHHTETMYECKHE KaydyKd. Bynkanuzanms kaydyka. PesuHa.
ITpumenenue kayuyka u pe3unbl. Pabotsl C. B. JleGenena.

AJIKHHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJIbI alleTuiaeHa. sp-I' nubpuansanus
opOutaneii aroma yriepoja. ['omMoioruyeckuit psiz, H30MepUs U HOMEHKIATypa aJKMHOB.
dusnyeckue M XUMHUYECKHE CBOMCTBAa (HAa NpuUMepe aleTwieHa). Peakiuu mnpucoeauHEHUs
(ruppupoBaHue, raJIoreHUPOBAHUE, THIPOraJIOTeHUPOBAHUE, THPATAIHs), OKUCIEHUS (TOpEHUe).
[losydenue anerusieHa KapOUJHBIM U METAHOBBIM CIIOCOOAMU, €T0 IPUMEHEHHE.

JdeMoHcTpamun

1. Ilpumepsbl YraeBOJOPOJOB B pa3HBIX arperaTHbIX COCTOSHHSIX (TIporaH-OyTaHoBas
CMECh B 3aXUrajike, OeH3uH, napadus, achanbt)

2. Cxema o00pa3oBaHUs KOBAJIEHTHOW CBSI3M B HEOPraHMYECKUX U OPraHUYECKHUX
COEIMHEHUSIX.

3. lapocTrepkHEeBbIE H MacIITaOHBIE MOJIEITM MOJIEKYJT YTIIEBOAOPOIOB.

4. [lonyyenue amneTuieHa KapOUAHBIM CIIOCOOOM UM €ro CBOMCTBa: TOpEeHHeE,
B3aUMO/ICHCTBUE C OPOMHOI BOJIOH.

5. Komnekuus o0pa3unoB HepTH M MPOJYKTOB €€ MepepaboTKu.

JlaGopaTopHbIe ONBITHI
1. UsroroBnenue Mojesei MOJIEKy YIII€BOJOPOJOB U UX TaJOr€HOMPOU3BOJHBIX
2. O3HakoMJIeHHE C 00pa3aMu U3EITUi U3 MO THUIICHA.
3. O3HakoMJIeHHE ¢ 00pa3laMH KayuyyKoB, Pe3HHbI, J00HHTA.

IIpodpuniabHble M npodeccMoOHATBLHO 3HAYUMMBbIE 3JJIeMEHThbl coaep:kanus. [Ipasmio B.B.
MapkoBHukoBa. Knaccudukanus n HazHaueHne kayuykoB. Kiaccudukaiys u Ha3HaueHUE Pe3UH.
Bynkanu3zanus kayuyyka.

ITonyyeHue aneTusieHa NUPOJIU30M METaHa M KapOMAHBIM criocoOoM. Peakius nmoimmepusanuu
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BUHUIXJI0opuAa. [lonuBuHuUIXIOpUA U €ro npuMeHeHue. Tpumepusanys aueTuieHa B 0EH3011.

[Tonstue 06 skcTpakuuu. BoccranoBnenwe HUTpoOeH30a B aHWUIUH. ['oMonoruueckuil psia
apenoB. Tonyon. Hurposanue Tosryona. Tporui.

OcHoBHbIE HaNpaBJICHHs POMBIIICHHOM MepepadOTKH MPUPOJAHOTO Ta3a.

[TomyTHBIH HEeTIHOM ra3, ero nepepadoTka.

[Ipouieccel MPOMBINITIEHHOW MepepaboTku HedTU: KpPeKUHT, pUPOpMUHT. OKTaHOBOE YHCIIO
OCH3MHOB U IIETAHOBOE YMCIIO TU3EIHHOTO TOILIUBA.

Kokcoxumuueckoe npou3BOACTBO U €0 MPOIYKIIHS.

JlabopaTopnasi pabora

IlpakTHyecKkue 3aHATHSA

KonTtpoJsbHas padora

CamocrosiTesibHas padoTa 00yyarumuxcst

Tema 3.
Kucnoponaconepsxamiue
OpPraHUYECKUE COCTUHEHUS

Coaep:xaHue yueOHOro MaTepuaJia

Cnuprtsl. [lonyuenue staHona OGpo’KEHUEM TJIIOKO3bl M THpaTanueil sTuieHa. ['uapokcuibHas
rpynna kKak (QyHkuuoHaibHasd. [loHATHE O mMpeneNbHBIX OJHOATOMHBIX CHUPTaxX. XUMHYECKUE
CBOWCTBAa 3TaHOJA: B3aMMOJICHCTBHE C HaTpueM, 0Opa3oBaHUE IMPOCTBIX U CIOXKHBIX 3(UpOB,
OKHCJICHHUE B anblaerun. IlpuMenenne 3Tanona Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €TI0 IOCIEACTBUA
U IPEAYIPEKICHUE.

I'mmueprH Kak NpeacTaBUTENb MHOTOATOMHBIX CIHMPTOB. KayecTBEeHHas peakuus Ha
MHOI'0aTOMHBIE CIUPTHL. [IpuMeHenue riunepuHa.

®enou. Dusznueckue U XUMUYECKUE CBOMCTBAa (peHoa. B3anMHOe BiHsSHHE aTOMOB B MOJEKYIe
(deHona: B3auMOJICHCTBUE C THAPOKCHIOM HATpusl U a30THOW kucioToil. [I[pumenenne denona Ha
OCHOBE CBOWCTB.

Aabaernabl. [lonstue 00 anpaerugax. AupaerugHas Tpynmna Kak — (QyHKIIMOHAJIbHAS.
@opManpaerua U €ro CBOMCTBA: OKUCJIEHUE B COOTBETCTBYIOIIYIO KUCJIOTY, BOCCTAHOBJIEHUE B
COOTBETCTBYIOIIMKM crupT. [lomydeHue albIeTH0B OKHCICHHEM COOTBETCTBYIOIIMX CIUPTOB.
[Tpumenenue hopmanbaerua Ha OCHOBE €ro CBOMCTB.

KapGonoBble kuciaorbl. Ilonstue o kapOoHOBbIX KkucnoTax. KapOokcunbHas rpynma Kak
¢byHKIMOHATBHAS. ['OMOJNIOTMYECKUN psAZ TPENeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tonydyenne kapOOHOBBIX KHCIOT OKHCICHHEM allbJeTH0B. XHUMHUECKHE CBOMCTBA YKCYCHOM
KHCJIOTHI: OOIIME CBOWCTBA ¢ MUHEPAJIbHBIMU KUCIOTaMU U peakius srepupukanuu. [Ipumenenue
YKCYCHOHM KHCJIOTBI Ha OCHOBE CBOMCTB. Bricuine KMpHBIE KUCIOTH HA IPUMEPE NAIbMUTHHOBOMN
U CTEapUHOBOM.

Caoxuble 3¢upsl u xupsbl. [logyyeHne cioxHbIX 2QupoB peakuuen srepudpukannu. CloxHbIe
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3¢upkl B Ipupoe, ux 3HaueHue. [IpuMenenne cioxHbIX 3(UPOB HA OCHOBE CBOUCTB.
Kuper kak cnoxssle 3¢hupbl. Knaccudukamus >kxupoB. XUMHYECKHE CBONCTBA KUPOB:
TUAPOJIN3 U THIPUPOBAHUE KUIKUX KUPOB. IIpMeHeHne :k1upoB Ha OCHOBE CBOMCTB. Mbla.

YraeBoabl. YTiaeBoapl, UX KiIacCH(UKAIUA: MOHOCaxapuabl (IJIF0K03a, GPYKTO3a), AUCAXapUIbI
(caxapo3a) u mojucaxapuibl (Kpaxmai U HeJUII0JI03a).

['mroko3a — BemeCTBO ¢ JIBONWCTBEHHOW (YHKIMEH — adbJACTHIOCHUPT. XHUMHUYCCKHE
CBOMCTBA TJTFOKO3BI: OKHCIICHUE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBIIEHHUE B COPOUT, CIIMPTOBOE
Oopoxenue. [IppuMeHeHnE TIIIOKO3bI HA OCHOBE CBOWCTB.

3HaueHHE YIJIEBOJOB B JKMBOW MPUPOJAE MU KU3HU uyenoBeka. [loHsTHe O peakuusx
MTOJIMKOHACHCAITMN ¥ THPOJIN3a Ha IPUMEPE B3aMMOIIPEBPAIICHUN: TIIFOK03a —> TOJIMCAXaPHI.

JdeMoncTpanum.

1. Oxwucnenue cniupTa B aJIbJAETU]L.

2. KauecTBeHHBIC peaKIIMK HA MHOT'OATOMHBIE CITUPTHI.

3. PactBopumocTh (QeHONMa B BOAE MNpPU OOBIYHON TeMmIeparype W TpU HarpeBaHUMU.
KadectBenHbIe peakuuu Ha GeHOI.

4. Peaxnuus cepeOpsHOTO 3epKajia aJIbJIETHIOB U TIIOK03bl. OKHCIICHHUE aJIbJICTHIOB U TIIIOKO3bI B
KHCJIOTY ¢ moMoIibio ruapokcuaa meau(ll).

5. KauecTBeHHas peakius Ha KpaxMall.

JlaGopaTopHbIe ONBITHI.
1. PacTBOpeHue IITUIIEpHHA B BOJIE U B3auMoieiicTBre ¢ ruapokcuaom memu(ll).
2. CBoiicTBa YKCYCHOM KHCIOTBI, OOIIME CO CBOWCTBAMM MHHEPAJIbHBIX KHCJOT.
Jloka3aTeNnbCTBO HEMPEAEIbHOT0 XapaKTepa )KHUIKOTr0 KHUpa.
3. BsaumopeiicTBHe TITIOKO3bI U caxapo3bl ¢ ruapokcugaom meau(ll).
4. KayecTBeHHas peaklus Ha KpaxMal.

IpodunbHbie  MpPodecCHOHATBHO 3HAYUMbIE YJIEMEHTHI CofepKaHusi. METHIIOBBINA CITUPT H
€ro UCMOJIb30BaHNE B KAUECTBE XMMHUECKOTO ChIPhs. TOKCHUYHOCTh METAHOJIA U MPaBUJIa TEXHUKU
Oe3omacHOCTH TMpH paboTe ¢ HUM. OTHIEHTIIMKOIbL M €ro NpuMeHeHHe. TOKCHYHOCTh
STWJICHTJIMKOJIS U MpaBUiIa TEXHUKU 0€30MacHOCTH MpU padoTe ¢ HUM.

[Tonydenue deHona U3 MPOAYKTOB KOKCOXUMHUYECKOTO MPOU3BOICTBA U U3 OEH301a.

[TonukonaeHcamust ¢Gopmanpaeruna ¢ (GeHoiaoM B ¢GeHOIODOPMATBACTUIHYIO CMOITY.
Auneranpnerua. [lonstue o keroHax Ha mpumepe aneroHa. [IpuMeHeHHe alleTOHAa B TEXHHUKE W
MPOMBIIIJICHHOCTH.

MHuoroo6pasue kapOOHOBBIX KHCITOT (IIaBelieBasi KUCI0Ta KaK JBYXOCHOBHAsI, aKpUJIOBas
KHCJIOTa KaK HempeenbHast, 0eH30iHas KHCI0Ta KaK apOMaTHYECKast).
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[InenkooOpa3yrome Macina. 3amMeHa JKUPOB B TEXHHUKE HENUUIEBBIM  CBIPHEM.
CuHTeTHYEeCKHE MOIOIIUE CPEICTBA.

MomnouHokucnoe OposkeHue TI0KO3bl. Kucimomosnounsle mnpoxayktel. CuiaocoBaHHe
KopMoB. HutpoBanue nemmnosnossl. [lupokcuiu.

JlabopaTopHasi paGora

IIpakTnyeckue 3aHATHS

KonTtpoJsbHas padora

CamocTosiTesibHasi padoTa 00y4YarOmmMXxcsi:

Tema 4
A3zoTtcoaepikaiue
OpraHUYECKUE
coenuHeHus. [lomumepsr

Conep:xaHue yueOHOro MaTepuaJa

Amunbl. [lonarue 06 amuHax. AnupaTuueckue aMuHbl, UX KiIaccu(UKalus U HOMEHKJIATypa.
AHWINH, KaK opraHudeckoe ocHoBaHue. [lomydenuwe anmnmHa u3 HUTpoOeH3oma. [IpuMeneHue
aHWJIMHA HA OCHOBE CBOMCTB.

AMHMHOKHCJIOTBI. AMHHOKHCIOTHl Kak aMdoTepHble AU(YHKIMOHAIBHBIE OPraHUYECKUE
COCIONHCHUA. XI/IMI/I‘ICCKI/IC CBOﬁCTBa AMUHOKUCIIOT . B321PIMOI[€I>1CTBI/IG CO Imeiao4yaMu, KMCJIOTaMUu U
Ipyr ¢ apyroM (peakiusi noiukoHaeHcanuu). Ilentunnas cBs3p U nonunentuasl. [IpumeHenue
AMHUHOKHCJIOT Ha OCHOBE CBOMCTB.

Beaxu. IlepBuunas, BTOpUYHas, TPETUYHAS CTPYKTYpbl OelKOB. XMMHUYECKHE CBOICTBA OENIKOB:
rOpeHue, IeHaTypalys, THIPOJIN3, IIBETHbIC peakuuu. bruonornyeckne GyHKIMN OEIKOB.

Iosmmepsl. benku u moircaxapuibl Kak OMOMOIUMEPHI.

[Imactmaccel. [lonydeHue mMNOJMMEPOB pEAKIUENd MNOJUMEPU3ALUMU M ITOJIUKOHJICHCAIUH.
TepmornacTuyHble U TEPMOPEAKTUBHBIE TUIacTMacchl. [IpencraBurenu miactMacc.

Bonoxkna, ux knaccudukarus. [lonydenne BosokoH. OTAeNbHBIC MPEACTABUTEIN XUMHYECKUX
BOJIOKOH.

JdemoncTpaumnu. BzauMoelicTBue aMMuaka M aHWINHA C COJITHOM KUCIIOTOM. Peakuus aHuamHa ¢
OpomHOI Bomo#. Jloka3zaTenbCcTBO HaMU4Ms (DYHKIIMOHAIBHBIX TPYII B PACTBOPAX aMHUHOKHUCIOT.
PactBopenne u ocaxnenue OenkoB. L[BeTHple peakuuu OenkoB. ['opeHue nTHYbEro mepa H
LIEPCTSIHOW HUTH.

JlaGopaTopuble onbIThbl. PacTBopenue OenkoB B Boje. OOHapykeHHE OCJIKOB B MOJIOKE W B
MsicHOM OynboHe. [leHaTypamusi pacTBopa Oelka KypHHOTO fiflla COUPTOM, PAacTBOpaMHU COJEi
TAKCIIBIX MCTAJIJIOB U ITPHU HAI'PCBAHUU.

HpaKaneCKne paﬁoTbI. Pemenue SKCHICPUMCHTAJIbHBIX  3aJlda4  Ha I/IJICHTI/I(I)I/IKaLII/IIO
OPra’Hu4€CKUX COC}II/IHCHI/If/i. Pacno3naBaHme miaacTMacce B BOJIOKOH.

IpodnibHbie U NpodecCHOHAIBHO 3HAYMMBbIE 3JIEMEHThI COAepP:KaAHMA. AMHHOKAIIPOHOBAs
kucioTa. KampoH Kak MpeAcTaBUTENh MOJWAMUIHBIX BOJOKOH. Vcmonp30BaHWE THUIPOIU3A
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O0enxkoB B mpoMblnuieHHOCTH.  llonuBuHMIXNOpUA,  moiuteTpadTopaTWiIeH  (TedIioH).

Oenonodopmanpaeruaasie  miaactMmacebl.  Lemnynoun.  [IpombliieHHOE
XUMHUYECKUX BOJIOKOH.

IIpOU3BOACTBO

Jlaboparopuasi pabora

IIpakTnyeckue 3aHATHSA 1

I'enernyeckas CBsA3b MEXKAY KJIACCAMHM OPraHUYECKUX COCIMHEHUN

KonTtpoJsbHas padora 1

CamocTosiTesibHasi padoTa 00y4YarOmmMXxcsi: -
JAudpepeHnupoBaHHbIN 3a4€T 2
Bceero: 78
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3. YCJOBUSA PEAJINZALUU ITPOT'PAMMBI INCHUIIJIMHBI
3.1. TpeOoBanuss K MHHUMAJIbHOMY  MAaTepPHAIbHO-TEXHUYECKOMY
o0ecrne4eHn 10
Peanuzanus mporpaMMbl y4yeOHOM IUCHUILIMHBI TpeOyeT Haauuus  y4eOHOro
KaOnHeTa « XUMUS».
O6opynoBanue y4yeOHOro kaOWHETa: KOMIUIEKT y4eOHOM meOenu Ha ydyeOHYIo
rpynmy, yuebHas nocka, ydeOHblie mocobus, YMK mo mucnummuue " OJ1b.11
Xumus', HACTEHHbIE CTEHJbI MOCTOSHHOW »Kcho3uiuu «Tabnuia mo mpaBuiiam
NMOBEJCHUSI B XUMHUYECKOM Kabunere», «llepuogmueckass cucrema JI.W.
MenneneeBay, «Tabmuia  pacTBOPUMOCTHY,  «IJIEKTPOXUMUUECKUN Pl
HampspkeHui  metaiioBy, «lIpenenbHbie  yraeBomoponbl», «Kiaccudukarms
opraHudeckux coeauHeHui»y. HabGop tabmuiy «OCHOBBI XMMHUYECKHX 3HAHUNY,
KoJutekiusl «BosiokHa» nemMoHcTparmoHHas, koiekinus «HedTs u mpoaykTer e€
nepepadoTKW» JEeMOHCTpalMoHHas, Koyuiekuus «llmactmacchr»y, KOJUIEKIUS
«Mertamiel», HaOOp aTOMOB IS COCTABJICHHUS MOJICKYJ, IMOPTPETH YUYEHBIX-
XUMHUKOB. KOMITJIEKT peakTUBOB U TaO0OPATOPHOI MOCY/IBI.
TexHuueckue cpecTBa 00yUeHUs: MPOSKTOP, KOMITBIOTED
3.2 UndopmannonHoe odecnevyeHne 00yueHust
OCHOBHBIE HCTOYHUKH:
1. T'abpuensn, O. C. Xumus : yueO. 1jist CTya. cpen. npod. yued. 3aBeieHuit /
O. C. I'abpuemnsn, U. I'. Octpoymos. - 4-¢ u3a. - M. : Axagemus, 2018. - 336
c. : m. ; MO. - (Cpennee npodeccronaabHoe 00pa3oBaHue).
2. Tabpuensa O. Xumus 11xn.: ba3oBwni ypoBeHb: MeT. moc. -M.:/poda,
2018.-192c.
3. Tlabpuensu O.C. Xumus 10x1.: KOHTp.M TIpoBep. padboThl kK y4.l'abpuensna
O. baz.ypoB.-M.:/Ipoda,2018.-256¢.
4. Taopuensu O.C. , OctpoymoB N.I'. Xumus. Matepuansl Jyisi TOATOTOBKU K

EI'D u BcrynurenpHbIM 3k3aMeHaM B BY 361 (BbI/ BCTym.ok3) -M.: [lpoda,

2018.-703c.


http://books.tgspa.ru:8082/cgi-bin/irbis64r_81/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD%20%D0%9E.%D0%A1.
http://www.dom-knigi.ru/book.asp?Art=141007&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=141007&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=161806&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=161806&CatalogID=0
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[Nabpuensn O. Xumus 11ki1.: KOHTp. U npoB. paboThl K y4. ["abpuensua O.
bazos.yp.-M.:/Ilpoda,2018.-224c.

[abpuenssn O. Xwumms. I[locoOume myis MK. W TOCTyH. B BY3bL. -
M.:poda,2019.-704c.

[Nabpuenssa  O.C., OctpoymoB W.I. Xwmus i1 mpodeccuit  u

crienranbHoCTe TexHuueckoro npoduia. OULL "Axkanemus" 2020-365c.

I[OHOJIHI/ITeJILHLIe HCTOYHHUKMH:

1.

Bpyonesckuii, A. U. Tpenaxep no xumuu. Bcs xumusga B 3amadax u
yOopakHEeHUsIX ¢ npumepamu pemenuit / A. U. BpybOneBckuil. — MuHck :
Kpacuko — IIpunt, 2020-368c.

['abpuensn O.C. Xumusg g mnpenojaBaTess: y4eOHO-METOIUYECKOEe
nocobwue / O.C. I'abpuensn, I'.I'. JIpicoBa — M., 2020- 340c.

['abpuensn O.C. HacronbHas kHura yuwmrens xumuu: 10 kmace / O.C.
["a6puensn, U.I'. Octpoymos — M., 2018- 354c.

["abpuensn O.C. HacronbHas kaura yuurens xumuu: 11 xnace: B 2 4. / O.C.

["abpuensn, I'.I'. JIsicoa, A.I'. BBenenckas — M., 2018-360c.

HNuTepHer-pecypcesl

1.

http://www.chemistry.ru/, ydeOHUK MO XUMHUH, OT CTPOCHHS ATOMOB JIO

onoxumuu. Auumainmonnsie Mmojenu. [lata oopamenns 29.05.2022 r.

http://www.xumuk.ru/, cailtT o xumMuu. YUeOHUKH U DHUMKIOMNEIUUA I10

XUMHUHU B TIOMOIIb CTYACHTaM W IIKOJbHUKaM. DopyM XuUMHKOB. PemgakTop
xumudeckux dopmyin. Jlara obpamenus 29.05.2022 r.

school-collection.edu.ru, Enunast KOJUICKITHSI [udporbix

Oo6pazoBatenbHbix PecypcoB. [lara obpamenus 29.05.2022 r.

http://hemi.wallst.ru/, DaekTpoHHBIH Y4eOHUK st CpeAHer mKoubl. Jlata
obpamenus 29.05.2022 r.



http://www.dom-knigi.ru/book.asp?Art=161774&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=161774&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=171056&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=171056&CatalogID=0
http://www.chemistry.ru/
http://www.xumuk.ru/
http://ru.yourwebsite.com/school-collection.edu.ru/
http://hemi.wallst.ru/

4.
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JTUCLHUTIJIMHBI

KOHTPOJIb MW OINEHKA PE3YJIIBTATOB OCBOEHUA

KOHTpOJIb U OHC€HKA pPC3YyJIbTaTOB OCBOCHHA JUCHHUIINIMHBI OCYHICCTBIIACTCA

MMpCrnoaaBaTCiIcM B Imponecce ITPOBCACHUA

MMPAaKTHYCCKUX 3aHATUN )41

7abopaTopHBIX pPaOOT, TECTUPOBAHUS, a TAKXKE BBINOJHEHUS OOYYaIOIIUMHUCS

WHMBUAYAJIbHBIX 33JIaHUM, IPOEKTOB, UCCIICAOBAHHUM.

PesyabTaTnl 00yueHus

OcBoenue coxaepxanus ydeOHon aucrurumabsl «OYJ1b.10
XuMus», o0ecrieunBaeT  JOCTHKEHHE  CTyJICHTaAMHU
CIIEYIOIIUX Pe3yJabTATOB:

®opMBbI U METO/IbI KOHTPOJISA B
OLICHKHU Pe3yJIbTATOB 00y4YeHHUs

® IUYHOCHIHbBIX.

YYBCTBO TOPAOCTH M YBAXCHUS K HCTOPUU U
JIOCTUKEHUSIM OTE€YECTBEHHOW XMMHYECKOM HAYKHU;
XUMUYECKH IrpaMOTHOE MOBEJICHUE B
NpOPECCHOHAIBHON JIEATETLHOCTH U B OBITY MpHU
oOpalleHud €  XMMHUYECKMMH  BEIEeCTBaMH,
MaTepHUallaMHu U IPOLIECCAMU;

TOTOBHOCTh K TPOAODKEHHIO 00pa3oBaHHs U
MOBBIIICHUS ~ KBajdupHUKalMu B U30paHHON
MpOPECCUOHAIBHON JIESITEIBHOCTH M OOBEKTUBHOE
OCO3HAHUE POJIU XUMUYECKUX KOMIETEHIUN B 3TOM;
YMEHHE HCIOJIb30BaTh JOCTHKEHUS COBPEMEHHOM
XUMHUYECKOW HAYKH U XUMHUUYECKUX TEXHOJOTUHN JIJIst
MOBBIIICHUSI COOCTBEHHOTO  WHTEJUIEKTYaJTbHOTO
pa3BUTHS B BBIOpaHHOM  MpodeccHoHaIbHOU
JIeATEIbHOCTH;

b Memanpedmemnblx:

MCIIOJIb30BAaHUE PA3JIMYHBIX BUJIOB MTO3HABATEIIBHOU
JEATETbHOCTH M OCHOBHBIX HWHTEJUIEKTYaJIbHBIX
onepanuil (IIOCTAaHOBKM 3a/a4yH, (HopMynupoBaHUS
TUIIOTE3, AaHaJlM3a M CUHTE3a, CpPaBHEHUS,
00001IeHus, CHCTEMAaTH3alHH, BBLISIBJICHHUS
MPUYUHHO-CIIEACTBEHHBIX CBs3€H, IIOMCKa
AQHAJIOTOB,  (OPMYJIMPOBAaHUS  BBIBOAOB) IS
pEelIeHUs] TOCTABJICHHOM 3aJayd, IPUMEHEHHUE
OCHOBHBIX METOJIOB TO3HaHWs (HAOJIIO/ICHUS,
Hay4HOI'O SKCIIEPUMEHTA) JIJISl U3YUYEHUs Pa3IUYHbIX
CTOPOH XHUMHYECKHMX OOBEKTOB U IMPOILIECCOB, C
KOTOPBIMH BO3HUKAET HE00X0AUMOCTh
CTaJIKMBAThCs B MpOodecCHOHaIbHOU cdepe;

WCIIOJIb30BAaHUE  PA3JIMYHBIX  HCTOYHMKOB  JIJIst
MOJIyUYEeHUsI XUMHUYECKOW HHpOpMaluM, yMEHUe
OLICHUTh €€ JIOCTOBEPHOCTb Ml JOCTHUXKECHHS
XOpOIINX  pe3yldbTaTOB B  NPodheCcCHOHATHHOU

@pOoHTaIBHBIN, WHIWBUAYAIbHBINA
1 KOMOMHUPOBAHHBIH OIPOC.
[IpoBenenue TECTUPOBAHUSI,
MPAKTUYECKUX M KOHTPOJBHBIX
padboT, XUMUYECKOTO JUKTAHTA.
3amuTa VHIMBUYJIBHOTO
MpOEKTa.
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chepe;
* nPeOMemHbIX:

— chOpMHUPOBAHHOCTH MPECTABICHUN O MECTE XUMUU
B COBPEMEHHOM  Hay4YHOM  KapTUHE  MHDa;
MOHMMAaHUE POJIM XUMUA B  (QOPMHUPOBAHUU
Kpyrozopa ¥  (GYHKIMOHAJIBHOW TIPaMOTHOCTH
YeJIOBEKa /ISl PEIICHUS IPAKTUYECKUX 3a]1a4;

— BJAJICHHE OCHOBOIOJAralolUMU  XUMHUYECKUMU
MOHSTUSMH, TEOPUSMU, 3aKOHaMU u
3aKOHOMEPHOCTSIMH;  YBEPEHHOE  I0Jb30BAHUE
XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKO;

— BIIQJICHUE OCHOBHBIMH  METOJIaMH  HAY4HOTO
MO3HAHUS, UCIOJIb3YEeMbIMU B XUMHH:
HaOJII0/IEHUEM, OTHCaHUEM, U3MEPEHUEM,
SKCTIIEPUMEHTOM; YMEHHE 00pabaThiBaTh, OOBICHATH
pe3yabTaThl TPOBEJICHHBIX OINBITOB W  JENaTh
BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTh
METOJIbI TMO3HAHUS TIPH PEIICHUH TPAKTHUSCKUX
3ajauy;

— chOpMUPOBAHHOCTD YMEHHUS JlaBaTh
KOJIMYECTBEHHBIC OLICHKHW U MPOU3BOJUTH PACUETHI
M0 XUMUYECKUM (pOopMysiaM U ypaBHEHUSIM;

— BIIQJICHUE TMPaBHJIAMHU TEXHUKU O€30MacCHOCTU MpU
UCIIOJIb30BAHUU XUMUYECKUX BEIIECTB;

— chOpMHUPOBAHHOCTh COOCTBEHHOH MO3UIUU IO
OTHOIICHHIO K  XUMHYECKOH  uHpopManuwy,
IIOJIy4a€MOU U3 Pa3HBIX HCTOYHUKOB.
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