OEJTEPAJIBHOE ATEHTCTBO KEJIE3HOAOPOKHOI'O TPAHCIIOPTA

denepabHOE rOCYAAPCTBEHHOE 00 KETHOE 00pa30BaTENbHOE YUPEKICHHUE
BBICIIIETO 00pa30BaHUs
«IleTepOypreckui rocy1apCcTBEeHHbIN YHUBEPCUTET My Teil cO00UIeHust
HNmneparopa Aunexkcanapa I»
(PI'vOY BO III'YIIC)
Kauay:xkexkni puanan HI'VIIC

PABOYAS IPOT'PAMMA YUEBHOU JUCIUIIJIMHBI
OY/.12.1 XUMHA B CHEIIUAJIBHOCTHU

015 cneyuaibHocmu
08.02.10. CTpouTe/bCTBO #KeJIE3HbIX I0POT, YTh U NyTeB0e X03AHCTBO.

Kanudukanms — TeXHUK
BHJI ITIOJATOTOBKU — 0a30Bas

dopma 00ydeHHS - OUHAS

Kanyra
2020



Paccmotpeno Ha 3acenannu LK
MaTEeMaTHYECKUX U €CTECTBEHHO-HAYYHBIX JTUCIUILTIH
npotokost Ne 10 or«,30 » wmrons 2020 .

[Ipencenarens /E.B. Ceperuna/

PaGouas mnporpamma yueOHOW gucturummabl  OY/[.12.1 Xwumus B
cnenuanbHOCTH  pa3paboTaHa  Ha  OCHOBe  TpeOoBanuii  DegepanibHOrO
rOCyJapCTBEHHOI0 00pa30BaTENbHOTO CTAaHAApTa CpeaHero oOIIero oOpa30BaHMUA,
YTBEPKACHHOTO TpHUKa3zoM MuHHCTEepcTBa oOpa3oBanuss M Hayku P®D Ne413 or
17.05.2012 r., mpeabsBAsSEMBIX K CTPYKTYpE, COAECPKAHUIO U PE3YIBTATAM OCBOCHHUS
yueOHOW JUCHMIUIUHBI «XHMHSI B  CIEUUAIBHOCTH», B COOTBETCTBHUH C
PekoMeHaMsiMi MO OpraHU3allMK TMOJTYYEHUs CPEeIHEro oO0Iero oOpa3oBaHUs B
npeenax OCBOEHHs 00pa3oBaTeNbHBIX IMPOrPAMM CPEIHEro MpOoPeCcCHOHATHHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHUS C Yy4eTOM TpeOOBaHUU
(enepanbHbIX TOCYAAPCTBEHHBIX OOpPa30BaTENIbHBIX CTAHJAPTOB W TMOJy4yaeMOM
npodeccud WIM CHEIUATBbHOCTH CpEeIHEro mnpodecCHOHATBbHOr0 00pa30BaHuUs
(mucbmo JlemapTameHTa rocyIapCTBEHHOM MOJMTUKHU B c(epe MOATrOTOBKU pabounx
kanpoB u JII1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259)

Pa3pa0doT4yuk nporpamMmaoi:
JIsicoa C.B., npenonasatens Kamyxckoro ¢punuana [ITYIIC

Peuenzenmot:

Buytpennuii peuensent: Uynpynos P.B., npenogaBarens Kamyxkckoro gpuinana
M[I'VIIC

Buemnuii penensent: MBuenko T. B. , nupekrop nHcturyra EcrectBoznanus KI'Y
uM. K.3. [{lMOIKOBCKOTO, JOIEHT.



COAEPKAHUE

. OBIASI XAPAKTEPUCTUKA PABOYEM
IHPOTPAMMBI YYEBHOU JUCIIUATIIVINHBI

. CTPYKTYPA U COJAEPKAHUE YUEBHOM
JUCHMTIIIAHBI

. YCJIOBMSA PEAJIM3ALINA YYEBHOM
JUCHMTILIAHBI

. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHUS YUYEBHON JUCIUTLIMHBI

19

22



1. OBIIASI XAPAKTEPUCTUKA PABOUYEHA ITPOI'PAMMBbI
YYEBHOU JUCIUIIVINHBI

1.1. Ob6sacTh npuMeHeHus1 padoueii MPOrpaMMbl

Pabouass mporpaMma y4yeOHON IUCHUIUIMHBI SIBJSIETCS YacThiO MPOTrpamMMbl
NOATOTOBKM CHEUATUCTOB cpenHero 3BeHa B coorBerctBun ¢ PI'OC CIIO mo
cnequanbHocTd  08.02.10. CTponTebCTBO KeJIe3HBIX JAOpPOr, MYTh U IyTeBoOe
X034 CTBO.

1.2.MecTto  y4yeOHOIl  AUCUMIUIMHBI B  NpOrpaMMe  IOATOTOBKH
CNENHAJTHUCTOB CPeIHero 3BeHa

VueOnas mguctmmiraa OVl 12.1 Xumus B CHEIUATBHOCTH OTHOCHTCS K
OO6uuM  y4eOHBIM  JUCHMIUIMHAM  00IIeo0pa3oBaTeIbHOTO  ITMKIA.  YdeOHas
JTUCITUTUTHA XUMUS B CTICIIMAIBHOCTH U3yJaeTcs Ha 0a30BOM YpOBHE.

1.3. leau u 3aga4n y4eOHOH TMCHUIIMHBI — TPeOOBAHUSA K pe3yJIbTATaM
0CBOCHMS Y4eOHOI JUCIUIINHBI

OcBoeHue cojepkaHusi y4eOHOW IUCHUIUIMHBI XUMHUS B CIHEHUATBLHOCTH
o0ecrneunBaeT JOCTUKEHNE 00YUaOIUMUCS CIECIYIOIIUX PE3YIbTAaTOB:

1. TMYHOCTHBIX:

J - YCTOMYMBBIA MHTEpEC K HCTOPUM M JIOCTHKEHUSIM B 00JacTH
XUMUYECKON HAYKH,

J YyBCTBO I'OPAOCTH 32 POCCUNUCKNE €CTECTBEHHBIC HAYKH;

o - TOTOBHOCTh K  HPOJOJDKEHUIO  OOpa3oBaHMs,  IOBBIIICHUIO

KBAIM(PUKAUK B HU30paHHOHN Mpo(deccCHOHaIbHON ASSITENBHOCTH C UCIONIb30BAHUEM
3HAaHWM B 001aCTH XUMUYECKOW HAYKHU;

o - OOBEKTHBHOE OCO3HAaHME 3HAUYMMOCTH KOMIETEHLUH B 00J1acTu
XUMUYECKOM ~ HAyKM  JUIsl 4eJoBeKa U O0OIleCTBa, YMEHHE HCIOIb30BaTh
TEXHOJIOTUYECKHE JOCTHKEHHSI B 00JaCTH XUMUH, AJISl MOBBIIICHHUS COOCTBEHHOI'O
UHTEIJIEKTYaIbHOTO pa3BUTHUS B BHIOPAaHHON MPO(PECCHOHANBHOM 1esITeIbHOCTH;

o - YMEHHE MPOAHAIU3UPOBATH TEXHOTEHHBIC TMOCIEACTBHUS IS
OKpY’Karoliel cpeibl, OBITOBOM M MPOWU3BOACTBEHHOM JIEATEIIBHOCTH YEJIOBEKA;
o - YMEHHE VYIOpaBJATh CBOEH TIO3HABATEIIBHON  AEATEIbHOCTHIO,

MIPOBOJIUTH CAMOOIIEHKY YPOBHS COOCTBEHHOTO WHTEIUIEKTYAIBHOTO Pa3BUTHS;-
yMEHHE BBICTpaUBaTh KOHCTPYKTHUBHBIC B3aHMOOTHOIIICHHUS B KOMAHJIE IO PEIICHUIO
00IIMX 3327124 B 00JIACTH XUMUH;

2. MeTanpeIMeTHBIX:

L4 - OBJIaACHHUC YMCHHAMUA N HABBIKAMH PA3JIMYHBIX BHIOB M03HABaTEIILHOU
ACATCIBbHOCTH I U3YUCHHA PA3HBIX CTOPOH OKPYKAIOMICTO MHUpPA,
L - IPUMCHCHHUC OCHOBHBLIX MCTOAOB ITO3HAHMA (HaGHIOI[eHI/IH, HAay4YHOIr O

OKCICPUMEHTA) I H3YYEHHUS PA3JIUYHBIX CTOPOH XHMHUYECKHX OOBEKTOB H
MPOIECCOB, C  KOTOPBIMH  BO3HUKAaeT  HEOOXOJWMOCTh  CTAJIKMBAThCS B
npodeccruonansHOM cdepe;



o - YMECHHE OmIpeAensaTh IeIU W 3a7adyd  JesATeIbHOCTH, BBIOMPATH
cCpencTBa JUIsi MX JIOCTHIXKEHUS Ha IPAKTHUKE;

° - YMEHHME WCIOJIb30BaTh pa3JIMUYHbICe MCTOYHUKHU [ TOJYYCHUS
XUMUYECKOM  MH(POpMAIMU M OIICHUBATh €€ JOCTOBEPHOCTH IS JTOCTHIKEHUSI
IIOCTaBJICHHBIX IICIEH U 3a/1a4;

3. npeAMeTHBIX:

J - c()OPMUPOBAHHOCTh MPEACTABICHUN O MECTE XMMHUHU B COBPEMEHHOMU
HAay4YHOM KapTUHE MUPA;

o NOHUMaHUE PpOJIM XUMHUM B  (HOPMUPOBAHHMU  Kpyrozopa u
(GyHKIIMOHAIBHOW TPAMOTHOCTH

. YEJIOBEKa JUISl PEIICHUS TPAaKTUYECKUX 3a/1a4;

o BJIaJICHHE OCHOBOIIOJIAralOMMMU XUMUUECKUMHU ITOHATUAMU, TEOPUSIMH,

3aKOHAMH W 3aKOHOMEPHOCTSIMHM;  YBEPEHHOE  TIOJIb30BAHHE  XHMHYECKOU
TEPMUHOJIOTHUEN U CUMBOJIMKOM;

o BJIaJICHUE OCHOBHBIMU METOJAMM HAYYHOT'O ITO3HAHUSA, UCIIOJIb3YEMBIMU
B XMMHHU: HAOJIOJEHUEM, ONHCAHUEM, H3MEPEHHUEM, DODKCIEPUMEHTOM; YyMEHHE
0o0pabaTeiBaTh, OOBSCHATH PE3yNbTAThl MPOBEICHHBIX OIBITOB U JIE€JaTh BBIBOJBI;
TOTOBHOCTh M CIHOCOOHOCTb HPUMEHSATH METOJbl IIO3HAHUS IMPU PEHICHUU
MIPAKTUYECKUX 3a]1a4;

o c(hOpMHPOBAHHOCThL YMEHUS JaBaTh KOJWYECTBEHHBIE OICHKA U
IPOU3BOJIUTH PACUYETHI IT0 XUMHUYECKHM (POPMYJIaM U YPABHECHUSIM;

. BJIQJICHUC TIpaBWIaMU TEXHUKH OE€30MaCHOCTH IIPH HCIIOIh30BAHUU
XUMHUYECKHUX BEIISCTB;

o c(hOpMUPOBAHHOCTh COOCTBEHHOM TIO3UIIMM TI0 OTHONIICHHUIO K

XUMHUYECKON MHPOPMALIMH, MOITYyYaeMOUN U3 pa3HbIX UCTOUYHUKOB.

1.4. Kostu4ecTBO 4acoB HA 0CBOeHHME padoyeil NporpamMmMbl yueOHOM
AUCHMILTAHBI

MaKCHMallbHasi yueOHasi Harpy3ka oOyuaroierocsi—1284acoB, B TOM 4ucIe:

oOs3aTebHas ayIUTOpHas yueOHasi Harpy3ka ooydaronierocs - 95 4acos;

camocTosiTeIbHas pabora oOyyvarorierocs — 33 Jaca.



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHUILJIMHBI

2.1. O0bem yueOHOM TUCHUIIIMHBI M BBl Y4eOHOH padoThl

Bup yuedHoii padoThl O0bém B yacax

O0bem o0pa3oBaTeIbHOI IPOrpaMMBbl 128

B TOM YHCJIC:

TEOPETUIECKOE 00yICHUE 79

MPAaKTUYECKHE PAOOTHI 16
1

Camocmosmenvrnas paboma 33

YCamocmosmenvnasn paboma 6 pamkax obpazo08amenbHol NPOSPAMMbL NAAHUPYEMCcsa 00pa308amenbHoll opeanuzayuel
6 coomeemcmeuu ¢ mpebosanusimu @IOC CIIO ¢ npedenax obvema yuebHOU OUCYUNTUHBL 8 KOIUYECMEe HACO8,
HE0OXO00UMOM Ol BLINOJHEHUS 3A0AHULL  CAMOCMOSMENbHOU — pabomvl  00YUaAIOWUXCS,  NPEOYCMOMPEHHBIX
MeMAMuYecKUM NAAHOM U COOEPIHCAHUEM YUEOHOU OUCYUNTIUHBL.

6




2.2 TemaTudeckuii IUIaH U co/iePrKaHHe YUeOHOM TN CIMILINHBI

HaunmenoBanue
pa3zaesioB U TeM

Coaep:xxanue y4eOHOro MaTepuaJia, JJadopaTopHbie U
NPaKTHYeCKHe 3aHATHS, CAMOCTOSITe/IbHAsA padoTa
o0yyarmuxcst

O0bem
4YacoB

YpoBeHb
O0CBOCHMS

Koapl koMneTeHIuid,
(opmupoBanuro
KOTOPBIX
crocodcTByeT
3JIEMEHT NPOrPaMMblI

2

BBenenne

Coaep:xxkaHue y4eOHOro MaTepuaJia

HaquLIe METOABI ITO3HAHUA BCIIICCTB 1 XUMHYCCKHUX SIBJICHUM.
Ponb sxcniepumenTa u Teopun B xuMuu. MoienupoBaHue
XUMHYCCKUX MPOLCCCOB. 3HaueHNE XMMUH B Pa3sBUTHU
BAKHEWILIMX OTPacCieil NPOMBIIIEHHOCTH U CEIbCKOTO
X0341CTBA. XUMUS U OKpYKarouas cpea.

Paznea 1.00mas u
HeOpraHuveckasi XuMust

65

Tema 1.1.
OcHOBHBIC MOHATHA U
3aKOHBI XUMHH

Copaepxanue yueOHOIro MmarepuaJia

1.1.1 OcHoBHBIE NOHATHSA XUMHUH. BemecTBo. Atom.
Monekyna. XuMu4eckuit anemMent. Amotponus. [IpocTeie u
CIIOJKHEIE BelecTBa. KauecTBEHHBIN U KOJUYSCTBEHHBIM COCTaB
BEIECTB. XUMHYECKHUE 3HAKU U HOpMYyIbl. OTHOCUTEIHHBIC
aTOMHasi ¥ MOJIEKyJIsipHasi Macchl. KoiuecTBo BemiecTna

1.1.2 OcHoBHbIE 3aK0HbI XUMHH. CTexuoMeTpus. 3aKOH
COXPaHEHMs MacChl BEIIECTB. 3aKOH IMOCTOSTHCTBA COCTaBa
BELIECTB MOJIEKYJISPHON CTPYKTYphl. 3aKOH ABOraapo u
CJIEJICTBUS UX Hero. PacueTHble 3a/1auy Ha HAX0XKIEHUE
OTHOCHUTEJILHON MOJIEKYJISIPHOM MACCBI, OIPEIEIICHUE MAaCCOBOMN
JI0JIM XUMUYECKUX IEMEHTOB B CJI0)KHOM BEILIECTBE

CamocTtosiTesibHast padoTa 00y4YaoImmXxcs
[IpopaboTKa KOHCIIEKTOB M JIUTEPATYPHBIX HCTOYHUKOB.
Pemenue 3amau Ha HaXO0XKJISHUE OTHOCUTEIBHOM
MOJIEKYJIIPHOW MacCChl, ONPEIeICHUE MAaCCOBOM JTOIH
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XAMHYECKHX DIIEMEHTOB B CIIOKHOM BEIIECTBE.
Haxoxnenne Maccsl wiId o0beMa 110 U3BECTHOM Macce U
00beMy BEIIECTBA.

Tema 1.2.

[Mepuoanyeckuii 3aK0H 1
nepuoanYecKasi cucreMa
XUMHUYecKuX 3jieMeHToB JI.W.
MenpaesneeBa u CTpOeHHE
aTroMma.

Coaep:xxkaHue y4eOHOro MaTepuaJia

1.2.1 llepuoanyeckmnii 3axon .. MenpaeneeBa. OTKpbITHE
J.. MenneneeBbim [leprogunueckoro 3akoHa. [lepuoanueckuit
3aKkoH B (popmynuposke J[.1. Menneneena.

[Mepuoamueckast Ta0IMIIA XUMUICCKHX DJIEMEHTOB —
rpaduueckoe oToOpakeHne NEPUOANYECKOTO 3aKOHA.
CtpyKTypa NepuoandecKoi TabIuIlbl: Mepruoasl (Majbie U
OobIye), rpynnsl (TTaBHAs U MOOOYHAS).

1.2.2 Ctpoenue atoma u nepuoanyeckuii 3axkon /. 1.
MenpesieeBa. ATOM — CJI0KHas yacTuma. Sapo (MpoTOHBI U
HEHTPOHBI) U ANMEKTpOHHAas 00oouka. M3oronsl. CTpoeHue
ANEKTPOHHBIX 000J0YEK ATOMOB AJIEMEHTOB MAaJIbIX MIEPHUO/IOB.
Oco0eHHOCTH CTPOCHHS DJIEKTPOHHBIX 0007I0YEK aTOMOB
AJIEMEHTOB OOJBIINX MEPUOIOB (MIEPEXOAHBIX HIIEMEHTOB).
[Monsitue 06 opOuTansx. s-, p- u d-OpOutanu. DIIEKTPOHHBIC
KOH(UTYpaIi aTOMOB XUMHUYECKHUX DJIEMEHTOB.
CoBpemenHas (HOpMyITHPOBKA MIEPHOANIECKOTO 3aKOHA.
3HaueHue NePUOANYECKOT0 3aKOHA U MEPHOINYECKONH CUCTEMBI
xuMHueckux sneMeHToB .M. Menaeneesa miig pa3BUTHS
HAYKH U MOHUMAaHHUS XUMUYECKOU KapTHHBI MUPa

CamocTosiTesibHast padoTa 00y4ar0IMXCcs
OmnpeneneHne 3JEMEHTOB TI0 3JIEKTPOHHBIM KOH(PUTypaITHsIM.
CocraBiieHHE XapaKTEPUCTUKHU JIEMEHTOB M0 TJIaHy

Temal.3 CTpoeHnue
BelllecTBa.

Coaep:xxkaHue y4eOHOro MaTepuaJia

1.3.1 Tunbsl XUMHYECKOH CBSI3H

HNonnas xumudeckas cBsi3b. KaTHOHBI, 1X 00pa3oBaHue U3
aTOMOB B pe3yJbTaTe Mpoliecca OKUCICHU. AHUOHBI, UX
o0Opa3zoBaHHE U3 aTOMOB B pe3yJIbTaTe mpolecca
BoccTaHOBJeHUs. IoHHAs CBA3b, KaK CBS3b MEXY KATHOHAMU
Y aHHOHAMHU 32 CUET AJICKTPOCTATUYCCKOTO MPHUTSHKCHHUS.
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Knaccugukanus noHOB: 0 COCTaBy, 3HAKY 3apsia, HATHUUIO
THIIPaTHON 0007109KU. VIOHHBIE KPUCTANTNYECKUE PELIETKH.
CBoiicTBa BEUIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKOMN
PELIETKA.

KoBanentnast xumuueckast cBsizb. MexaHuszM o0pazoBaHus
KOBQJICHTHOM CBsA3U (OOMEHHBIN U JIOHOPHO-
aKLENTOPHBIN). DJIEKTPOOTpULIaTeIbHOCTh. KOBasieHTHbIE
MOJISIpHAs U HEMoJIsIpHas cBsi3U. KpaTHOCTh KOBaJIEHTHOM
CBA3U. MOJIEKyIsIpHbIE U ATOMHBIE KPUCTAJNIMYECKHUE PEUIETKH.
CBoiicTBa BEIIECTB C MOJIEKYJIIPHBIMUA U aTOMHBIMH
KPUCTAJUIMYECKUMU PELIETKAMMU.

Meramnnueckas cBa3b. MeTtaumueckas KpuCTAIIINYeCcKast
pelIeTKa U METAUINYECKasl XUMHUYECKast CBA3b. PU3HUECKUE
CBOMCTBA METAJUIOB.

1.3.2 ArperaTHble COCTOSIHUS BellleCTB U BOJAOPOAHASA
cBfA3b. TBepaoe, KUIKOE U Ta3000pa3HOE COCTOSIHUS BEILIECTB.
Ilepexon BemecTBa U3 OJJHOIO arperaTHOrO COCTOSIHUSA B
apyroe. BonoponHas cBs3b.

Yucrtsle BemecTBa U cMecu. [IoHsTHE O CMEcH BELIECTB.
I'omorenHsble u rereporeHHsle cmecu. CoctaB cMecei:
00bEMHasi M MaccoBasl J0JIM KOMIIOHEHTOB CMECH, MaccoBast
JIOJISI TPUMECEIA.

1.3.3 {ucnepcHbie cucremsl. [loHsTue o nucnepcHoi
cucreme. [{ucniepcHas ¢asza u aucriepcuoHHas Cpeaa.
Knaccudukanus qucnepcHsix cucteM. [IoHSITHE 0 KOJUTOUIHBIX
CHCTEMaX.

JlabopaTopHble onbIThI [lonydeHne sMyIbCUn MOTOPHOTO
Macia.

CamocTrosiTesibHas padoTa odyuarwmuxcs [IpopadoTka
KoHCTeKTOB. Hamucanue pedepara mo teme:

«[loHsITHE O XUMHUYECKOM TEXHOJIOTUH, OMOTEXHOJIOTUU U
HAHOTEXHOJOTUMY , « [ pyboaucnepcHble CUCTEMBI, UX
Kjaccu(uKalys U UCIOJIb30BaHUE B MPOQEeCCHOHATBHON
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JACATCIIbBHOCTH.

Tema 1.4. Bona. PacTBopbl. Conep:kanue yueOHOro MaTepuaa
DJIEKTPOTUTHYECKAS 1.4.1 Bona. PactBopsl. PacTBopenne. Bona kax
AHCCONMALNS. pactBopuTenb. PactBopuMocTs BemecTs. Hachlennsie,

HEHACBIIIEHHBIE, NTEPECHIILIEHHBIE PACTBOPHI. 3aBUCUMOCTb
pacTBOPUMOCTH T'a30B, JKUIKOCTEN U TBEPIBIX BEIIECTB OT
pa3nu4uHbIX (hakTopoB. MaccoBas 10751 paCTBOPEHHOTO
BCIIIECTBA.

1.4.2 DyieKTpoJuTHYECKAS JUCCOUMALINS. DIEKTPOJIUTHI U
HEAJIEKTPOJIUTHL. DIEKTPOIUTHYECKAS JUCCOLIUALIMSL.
MexaHU3MBbI AIEKTPOIIUTUIECKON JUCCOLUAIIUH JITIST BEIIECTB C
Ppa3siIMIHBIMU THIIAMU XUMHUYECKOH CBSA3H. FI/II[paTI/IPOBaHHBIG )41
HeruapaTUpoBaHHbIC HOHBI. CTENEeHb ANEKTPOIUTHIECKON
mucconuanui. CHIbHBIE U Cl1a0ble 3JeKTPOIUThl. OCHOBHBIE
MOJIOXKEHHUS TEOPUU DIEKTPOTUTHUECKON TUCCOIHAIIIH.
KI/ICJ'IOTBI, OCHOBAHHA U COJIM KaK 3JICKTPOJIMTBI

IIpakTyeckue 3ansaTusa Nel
IIpuroroBneHue pacTBopa 3aJaHHON KOHIICHTpaluU

CamocrosiTesibHast padoTa 00y4YaoImmMXxcs
Pemienue 3aga4 Ha HaX0XKIE€HUE MACCOBOM JIOJU U MOJISIPHOM
KOHIIEHTPAIlU PacCTBOPOB.

Tema 1.5. Knaccndpuxanus Coaepxanue yueOHOro MmarepuaJia
Heopranu4yeckux coequnenui | 1.5.1 Kucaorsl u ux coiicTBa. KucioTs! Kak 3J€KTPOIHTHI,
1 UX CBOMCTBa UX KJaccu(UKaLus IO Pa3IUYHbIM IpU3HAKaM. XUMHUYECKHE

CBOMCTBA KHCJIOT B CBETE TEOPHUH DIECKTPOIUTUUECKON
nucconuranun. OcoOEHHOCTH B3aUMOACHCTBHS
KOHILICHTPUPOBAHHOM CEPHOM M A30THOM KUCJIOT C METAJIAMH.
OcHOBHBIE cTIOCOOBI MOTYYEHHS KHCIOTHI.

1.5.2 OcHoBanuga U ux cBoiicrBa. OCHOBaHUS KaK
AJEKTPOJIUTHI, UX KIACCU(DHUKAIINS 110 PA3TMYHBIM IPU3HAKAM.
XHUMUYECKUE CBOWICTBA OCHOBAHUM B CBETE TEOPUU
3JIEKTPOJIUTUYECKON Aucconnanuu. Pasnoxenne
HEPACTBOPUMBIX B BOJIe OCHOBaHMI. OCHOBHBIE CITOCOOBI

10




IOJIYyYCHUA OCHOBaHHI.

1.5.3 Conu 1 ux cBoiicTBa. Conu Kak 31neKTpoiauThl. Conu
CpeIHHEe, KUCIbIE U OCHOBHBIC. XUMUYECKH CBOMCTBA COJICH B
CBETE TEOPHHU AIIEKTPOIUTHUECKOH qucconnanuu. Criocoobl
nosty4eHus cosied. ['maponus conen

1.5.4.0xcuapl U ux coiictBa. CoseoOpasyrolue 1
HecoseoOpa3yrole okcubl. OCHOBHBIE, aM(pOTEpHBIE U
KHUCJIOTHBIE OKCHIBI. 3aBHCUMOCTh XapaKkTepa OKCHAa OT
CTETIEHU OKUCIJIEHUS! 00pa3yIoLIEero ero MeTauia. XUMHU4YEeCKHUe
cBolcTBa OKCUAOB. [loslydyeHrne oKkCuaoB.

JlaGopaTopHbie ONbITHI

HcnbrTanue pacTBOPOB KUCIOT MHAMKAaTOpaMu. Mcnibitanue
pacTBOPOB II€JI0YEH UHIMKATOPAMH.

BzaumogeiicTBre METAIIOB ¢ KHCIIOTaMH. B3auMoeicTBre
KHCJIOT C OKCHJaMH METalIoB. B3anMomelicTBHE KUCIIOT ¢
OCHOBaHWSIMHU. B3anMoielicTBHE KUCIIOT C COISIMH.
B3aumonericTBue 1menouen ¢ coirsiMu. Paszinoxxenne
HEPACTBOPUMBIX OCHOBAHUH.

B3aumoneiicTtBue costell ¢ MeTauiaMi. B3zanMoaencTBue coinen

JIPYT € PYTOM.

IIpakTuyeckoe 3ansiTue Ne 2
Peakuuu nonnoro ooMeHa. ['naponus conei.

CamocTtosiTesibHast padoTa 00y4YarommXxcs CocraBieHune
cxeMmbl «I'eHeTnyecKkas CBA3b OCHOBHBIX KJIACCOB
HEOPTaHMYECKHUX COSAUHECHHID (0OPMIICHHE B BUJIE CXEMBI)
CocraBneHre ypaBHEHHUH peaKkIuii HOHHOTO OOMEHa, peaKInii
TUAPOIIN3a COJICH.

Tema 1.6. XumMuueckue
peakiun

Coaep:xxkaHue y4eOHOro MaTepuaJia

1.6.1 Knaccudpukanusi XuMu4yecKux peakuuii. Peakimn
COEJIMHEHUS, Pa3NIOKEHUs, 3aMeIIeHUs, OOMEHa.
Karanutnueckue peakuu. O6patumMblie 1 HeoOpaTUMBbIE
peakiuu. ' oMOreHHble U TE€TePOTeHHbBIE PEAKIIUH.
DK30TePMUYECKUE U SHAOTCPMUUYECKHIE PEAKIIHH. T erioBOM
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3¢ deKT XuMHUIecKuX peakiuil. TepMOXUMHUYECKHEe YpaBHEHUS

1.6.2 OxucauTEIbHO-BOCCTAHOBUTE/IbHBbIC PEAKIMH.
CreneHn okucieHusa. OKUCIUTENL U BOCCTAHOBIIEHHUE.
BoccranoBurens u okucienune. MeTos 31eKTpOHHOTO OanaHca
TSl COCTABIICHUSI YPAaBHEHUN OKUCITUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIMMI. DIEKTPOIIU3.

1.6.3. Cxopoctb xXuMH4ecknx peakuuii. [lonarue o ckopoctu
XAMHAYECKHUX peakiuii. 3aBUCUMOCTh CKOPOCTH XHMHYECKIX
peaxiuii 0T pa3IMYHbIX (GAKTOPOB: MPUPOABI pearupyrOIIUX
BEILECTB, MX KOHIIEHTPAINHU, TEMIIEPATYpPbl, HOBEPXHOCTH
COIIPUKOCHOBEHUS M UCIIOJIb30BAHUS KaTaIU3aTOPOB.
OopaTumMocTh XuMUYecKnX peakuuii. OOpaTumMeie U
HEOOpaTUMbIE peaki. XMMUYECKOE PABHOBECHE U CIIOCOObI
ero CMELICHUs

IIpakT4yeckoe 3ansitue Ne 3
HccnenoBanue BIUSIHHAS Pa3InIHBIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON peaKIu.

CamocTrosiTesibHast padoTa 00y4ar0IMXCs
Odopmnenne orueta. CocTaBieHrEe YpaBHEHUH OKUCIUTEIHEHO-
BOCCTAHOBUTEJIbHBIX PEAKIUH [0 aIrOPUTMY.

Tema 1.7. MeTasLi1bl "
HeMeTaJJIbI

Coaep:xxkaHue y4eOHOro MaTepuaJia

1.7.1 MeTtaniabl. OCOOEHHOCTH CTPOCHHUS aTOMOB U
KkpucTauioB. Ou3znyueckre CBOMCTBA METAIIOB.
Knaccudukanus MeTaaioB 1o pa3IMyHbIM IPU3HAKAM.
XHUMUYECKUE CBOMCTBA METAJIOB. DIEKTPOXUMUYECKUN PSJT
HaIpsDKEHUN MeTasuloB. MeTrauioTepmust.

O6mue criocoOb! noayyeHus MetamioB. [lonsTue o
MeTtautypruu. [Tupomerannyprust, THAPOMETAIUTYPIHs U
anexkTpoMeTairyprusi. CrijaBbl YepHbIE U LIBETHBIE.

1.7.2 Hemetanabl. OCOOEHHOCTH CTPOCHUSI aTOMOB.
Hemeranisl — mpocTeie BelecTBa. 3aBUCUMOCTh CBOMCTB
rajioreHoB OT X NoJjoxxkeHus B [leproanueckoii cucreme.
OKHCIUTENTBHBIE W BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJIIIOB
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B 3aBUCUMOCTH OT UX IMOJIOKCHHS B PSILY
AIIEKTPOOTPHLIATEILHOCTH

IIpakTHyeckoe 3ansaTue Ned
PeleHne 5KCepUMEHTANIBHBIX 3a4a4.

CamocrosiTesibHas padoTa o0y4aromuxcst
[TonroroBka pedepaToB WK Npe3eHTALNUN HA TEMY:
«Metannsl. PU3n4YecKue, XMMUUECKHE CBOMCTBA U UX
HCIIOJIb30BaHUE B PAKTUYECKOH 1€ATEIbHOCTI

« Hemerannel. ®usnyeckue, XMuMUUYECKHE CBONCTBA U UX
UCIIOJIb30BAaHUE B IPAKTHUYECKON JEATEIBHOCTI

« Kopposus metaiinos»

Pasnen 2 Oprannyeckas
XMMHUS

58

Tema 2.1.0cHOBHBIC
OPraHUYeCcKOi XUMHMHU U
TeOpHs CTPOCHUSA
OPraHUYeCcKUX COeIUHEeHUM

Conep:kanue yueOHOro MaTepuaa

2.1.1 IIpeameT oprannyeckoit xumuu. [Ipuponusie,
UCKYCCTBEHHbIE 1 CHHTETUYECKHE OPraHU4eCKHEe BEIECTBa.
CpaBHEHUE OPraHNYECKUX BELIECTB C HEOPraHUUYECKUMM.
BaneHTHOCTE. XMMHYECKOE CTPOCHHE KaK MOPSIIOK
COEJIMHEHUS] aTOMOB B MOJIEKYJIBI 10 BAJIGHTHOCTH

2.1.2 Teopusi cTpOeHUSI OPraHUYECKUX coequHeHuT A. M.
BbytaepoBa. OCHOBHBIE MOJIOKEHUSI TEOPUH XUMUYECKOTO
cTpoenusi. MI3omepus 1 u3omepbl. XuMHYecKue GopMyssl 1
MOJIEJIY MOJIEKYJI B OPTaHUYECKON XUMUHU

2.1.3 Knaccupukanusi peakuuii B OpraHu4ecKoil XuMHIH.
Peakuuu npucoequHenust (ruIpupoBaHusl, raJOreHUPOBaHMSI,
TUIPOTaTIOreHUPOBaHUS, THApATAllK). Peakiiuu oTmiernieHus

(merunpupoBaHus, A1ETUAPOraIOreHUPOBaHMSL, JETUIPATALINN ).

Peakmuu 3amenienus. Peakuyuu HN30MCpH3allun

2.1.4 Knaccupukaunusi OpraHnv4ecKuxX BeliecTs.
Krnaccugukanus BemecTB N0 CTpOSHHUIO YIJIEPOIHOTO CKeleTa

1 HAJINYHIO q)YHKI_[I/IOHaJ'IBHBIX Tpymil. I"'omonoru u romosorus.

Hauana nomenknatypsr IUPAC

CamocTtosiTesibHast padoTa 00y4yalommXxcs
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[IpopaboTka KOHCTIEKTa, U3y4eHHE OCHOBHBIX MOJIOKEHUN
TEOPUH OPTraHUYECKUX COCTUHEHUM

CpaBHEHME TUIIOB YPABHEHHUI pEAKLM B HEOPraHUYECKON 1
OPraHU4eCKOM XUMHH.

BbryuuTh opMynel ¥ Ha3BaHMsI IPEACIBHBIX YTIIEBOAOPOIOB.

Tema 2.2 Yraesogopoabl u ux | Conepxkanue y4eOHOro MaTepHuaJia

NPUPOIHbIE UCTOYHUKHU 2.2.1 Ankanbl. AJKaHbl: TOMOJIOTUYECKUH psJl, U30MEpUs U
HOMEHKJIaTypa aJKaHOB. XMMHUYECKHUE CBOMCTBA AJIKAHOB
(MeTaHa, 3TaHa): TOpEHUE, 3aMEIICHHE, PA3I0KEHHE,
neruapupoBanue. [[puMeHeHne aJikaHOB Ha OCHOBE CBOMCTB.

2.2.2 AnkeHbl. DTUJIEH, €T0 TIOJyYeHHE (IEeTHAPUPOBAHUEM
3TaHa, JenoJuMepu3almen nmoaustTuieHa). ['omonornueckuit
psi, U30MepHsl, HOMEHKJIATypa alKeHOB. XUMUYECKHUE
CBOMCTBA ATUJIEHA: TOPEHHE, KAUECTBEHHBIE PEAKIINU
(oGecrBeurBaHre OPOMHOI BOJBI M pacTBOpa MEpMaHraHarta
Kanusl), ruapaTanys, nonuMmepusanus. [lpumenenue stuneHa
HA OCHOBE CBOMCTB.

2.2.3. Ilnensl n kayqyyku. [loHnsaTue o queHax kak
YTJIEBOI0POAaX € IBYMS ABOWHBIMU CBsI3IMU. ConpsyKEHHbIE
IMeHbl. XMMHUYECKHe CBOMcTBa OyTaauena-1,3 u u3onpeHa:
oOecuBeurnBaHUE OPOMHOI BOJBI U IOJTUMEPU3ALIHS B KAyUyKH.
HatypasibHble U cUHTETHUECKHE KaydykH. Pe3una.

2.2.3. AJIKHHBI. AlieTuieH. XMMHUYECKHAE CBOMCTBA alleTHUIIEHA:
ropeHue, ooeciBeYMBaHue OPOMHON BOBI, TPUCOCTUHCHHE
XJIOpOBOJIOpoAa u runpaTanus. [[puMeHeHne aneTuieHa Ha
OCHOBE CBOMCTB. MEKKJIaCCOBasi N30MEPHUS C AJIKAIMCHAMMU.

2.2.4 Apensl. benzon. Xumudeckue cBOHCTBA OEH30Ia:
TOpeHUe, peakluy 3aMelIeHus (raJoreHupoBaHue,
HutpoBanue). [Ipumenenne 6eH3051a HA OCHOBE CBOMCTB.

2.2.5 IlpupoaHbie HCTOYHMKH yriieBogopoaos. [Ipupoanslit
ras: CoCTaB, IPUMEHEHHE B KaYeCTBE TOILINBA.

Hedts. CocraB u nepepaborka Hedtu. [leperonka Hedru.
Hedrenponykrsl.
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JlabopaTopHbie ONbITHI.
O3HaKOMJIEHHE C KOJUICKIMEH 00pa3iioB HEPTH 1 IPOTYKTOB €&
nepepaboTKH.

IMpakTnyeckoe 3ansiTue Ne 5
[losryyenue metaHa u TwiieHa. M3yueHue ux CBOWCTB.

CamocTosiTe/ibHas padoTa 00y4aouuxcst

W3zroroBnenne Mojaeneil MOJIEKYI alKaHOB.

[ToaroToBka cooOmieHn HA TEMY:

«XUMHUS YTIEBOIOPOAHOTO CHIPhs U MOS Oyaymias mpodeccus»
«HedTp mpoIyKTHI IEpepabOTKM»

Tema 2.3.
Kucaoponcoaep:xkammue
OpraHnyeckKue coeMHEeHUs!

Conep:kanue yueOHOro MaTepuaJia

2.3.1 Couptel. [TomyyeHnue 3TaHoNa OPOKEHUEM TITFOKO3BI U
ruApatanyen dtuneHa. ' napoKcuibHas rpynmna Kak
¢dbynknuonanbpHas. [ToHsATHE O MpeeNbHBIX 0THOATOMHBIX
crupTax. XMMHYECKUE CBOMCTBA ATAHOJIA: B3aUMOJICVICTBUE C
HaTpueM, 00pa30BaHKE MPOCTHIX U CIIOXKHBIX A(UPOB,
OKHCJIEHUE B anpAerul. [IpuMenenue 3Tanoaa Ha OCHOBE
CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS U IPEAYIPEKICHUE.
['muueprH Kak IpeacTaBUTENb MHOTOATOMHBIX CITUPTOB.
KauecTBeHHast peakiivsi HA MHOTOATOMHBIE CITUPTBHI.
[IpumeneHne riunepuHa.

®enon. Puznyeckrue u XUMUYECKUE CBOMCTBA (heHoIa.
B3aumHoe BiausiHHME aTOMOB B MOJIEKYJIe (peHoa:
B3aUMOJCHCTBUE C TUAPOKCUIOM HATPHUsL U a30THOU KHUCIOTOU

2.3.2 Aaspaeruabl. [Tousarue 00 anpaernmax. AjbaeruaHas
rpymnmna Kak GyHKIroHaabHas. DopManbaeru U ero CBOMCTRA:
OKHUCJICHUE B COOTBETCTBYIOIIYIO KUCIOTY, BOCCTAHOBJIICHUE B
COOTBETCTBYIOINKA criupT. [losrydeHue anpaeruaon
OKHCJIEHUEM COOTBETCTBYIOIIMX CIIUPTOB. [IpuMenenmne
(dhopmanberuaa Ha OCHOBE €TI0 CBOWCTB

2.3.3 Kap6oHoBble KucJI0THL. [IoHATHE 0 KapOOHOBBIX
kucnorax. KapOokcunbHas rpymima kak (yHKIIHOHATbHAS.
["oMonornueckuit psii mpeaeabHBIX OTHOOCHOBHBIX
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KapOOHOBBIX KUCIIOT. [lomydyenne kapOOHOBBIX KUCIOT
OKHCJICHUEM aJIbJCTHI0B. XMMUYECKHE CBOUCTBA YKCYCHOM
KHCJIOTBI: 00IIME CBOMCTBA C MUHEPAJIbHBIMU KUCIOTaMU U
peakuus stepuduxanyu. [IpuMeHeHne yKCycHOM KMCIOTHI Ha
OCHOBE CBOMCTB. BpICcIIne )KMpHBIE KMCIIOTHI HAa IPUMEPE
ITaJIbMATHHOBOM M CTEAPUHOBON KHCJIOTBI

2.3.4 Cnoxublie 3¢ups! u xkupsbl. [lonydeHne ca0xKHbIX
3¢upoB peakiuei srepudukanu. CioxHsie 3pUpHI B
npupojie, ux 3HaueHue. [IpumeHenue caoxHbIX 3GUPOB Ha
OCHOBE CBOMCTB.

Kupsi kak cnoxxnbie 3¢upsl. Kiaccudukanus >kxupos.
XHUMHUYECKUE CBOMCTBA KUPOB: THIPOJIN3 U THAPUPOBAHUE
KUJKUX )KUPOB. [IprmMeHenune skMpoB Ha OCHOBE CBOMCTB.
Mpeuia

2.3.5 YraeBoasbl. YTIeBOIbI, UX KIacCU(pUKAIIHS:
MOHOcaxapu/bl (MIF0K03a, PpyKTO3a), IHcaxapusl (caxaposa)
Y TIOJIMCaxXapuasl (Kpaxmai U LeJUTI0103a).

['mroxo3a — BemecTBo ¢ IBOMCTBEHHOM (PyHKITMEH —
aJbJAETUAOCIUPT. XMMHUYECKHE CBOMCTBA IIIFOKO3bI: OKUCIIEHUE
B IUIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHUE B COPOUT,
cnuproBoe OpoxeHue. IIpuMeHeHne riIroKo3bl Ha OCHOBE
CBOWCTB.

3HaueHue YIIIeBOIOB B KUBOU MPUPOJIC U KU3HU YETIOBEKA.
[TonsTre 0 peakuusax MOJIUKOHICHCAIIUU U THAPOIIN3a Ha
MpUMeEpe B3aNMOTIPEBPAIICHUH: TIIFOK03a —> TIOJUCAXaPH]T

JlaGopaTopHbie ONBITHI
JlokasarenbCcTBa HEMPeIeIbHOT0 XapaKTepa KUIAKOTO KHUpa

IIpakTHyeckoe 3ansaTHe Ne 6
M3y4eHne CBOMCTB KUCIOPOACOAEPKALINX COEAUHEHUI.

IpakTnyeckoe 3ansaTue Ne7
B3aumoieficTBIE TIIIOKO3BI M caxapo3bl ¢ THAPOKCHIOM
meu(ll). KauectBeHHas peakiust Ha Kpaxmal.

CamocrosiTesibHast padoTa 00y4al0ImMXCs
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Cocranenue onopHoro koHcrnekrtay [lomyuenue u
MIPUMEHEHHE KapOOHOBBIX KHUCIIOT

[lonroroBka pedepaToB WK NPe3eHTALUN HA TEMY:
«IDTaHoJI:BeJIMYaiiiiee 0J1aro Wik CTPAIIHOE 3J10»
«AJIKOTOJIM3H U ero MpodUIaKTUKA»
«MHOT0aTOMHBIC CITUPTHI 1 MOsT Oyaymast mpodeCcCHOHATbHAS
JESITEIbHOCTDY

« MbutOBapeHue»

CuHTeTHYeCKHe MOIOIIHNE CPEICTBA: JOCTOMHCTBA U
HEIOCTATKI

«3HayueHue yIIIeBOJIOB B SU3HU YEIIOBEKa»

Tema 2.4. AzoTconepxamme
OpraHnyecKune coeANHEeHUsl.
IHonumepsl.

Coaep:xxkaHue y4eOHOro MaTepuaJia

2.4.1 Amunsbl. [Tonstue 06 amunax. AnupaTHuecKue aMUHBI,
UX KIacCU(UKAIUsI 1 HOMEHKIIATypa. AHWINH, KaK
opranudeckoe ocHoBanue. [lonydyenue annnmnna u3
HUTpOoOeH301a. [[ppuMeneHne aHnIMHa Ha OCHOBE CBOMCTB.

2.4.2. AMHHOKHMCJIOTbI. AMUHOKHUCIIOTHI KaK aM(pOTepHbIC

T YHKIMOHAIbHBIE OPraHUYECKUE COETUHEHMSI. XUMUYECKUE
CBOWCTBA aMUHOKHCJIOT: B3aUMOACHCTBHE CO LIEI0UaMH,
KHMCIIOTaMHU U APYT C IPYroM (peakiysi MOJIMKOHIEHCAIUH).
[lentunHas cBa3p ¥ nonunentuasl. [lpuMeHeHne aMUHOKHUCIIOT
HAa OCHOBE CBOWCTB.

2.4.3.beaku. [lepBuunas, BTopu4Hasi, TpeTUYHAs! CTPYKTYPbI
6enKoB. XMMHUECKUE CBOMCTBA OEIKOB: TOPEHHE,
JieHaTypalus, THIPOIu3, IIBETHbIE peakiuu. buonoruueckue
¢yHKIMHU OeIKOB

2.4.3 Iloammmepsl. benku u momucaxapuasl Kak OMOTIOIHMEPHI.
[Tnactmaccel. [TonyyeHue noauMepoB peakiuen
MOJIMMEPU3ALMH U MTOJIMKOHEHCAIMH. TepMOIIACTUYHBIE U
TepMOpeaKkTUBHBIE M1acTMacchl. [IpencraBurenu miactmacce.
Bonoxkna, ux knaccudukanus. [TomyueHre BOJIOKOH.
OTtnenpHBIEC MPEICTABUTEIN XMMHUUYECKHX BOJIOKOH

IIpakTnyeckoe 3ansitue Ne§
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HCCJ’ICI[OB&HI/IC CBOICTB OEJIKOB U IMOJINMEPOB.

CamocrosiTesibHast padoTa 00y4YaroImmMXxcs 4 2
[loaroroBka npe3eHTanuil Ha TEMY:

« INomumepsl. [Tnactmaccsl B ObITY»

« 3HaueHue OEJKOB B )KU3HU YEIOBEKA»

CocraBnenue Ta0nuibl «OCHOBHBIE KJIACCHI OPraHUYECKUX
COETMHEHUIN

TemaTnka HHAUBUAYAJIbHBIX MPOEKTOB (€CJIU MPeLyCMOTPEHO)

«XUMHS U IKOJIOTUs», «ICTOpHUS pa3BUTHSI XUMUU KaK HAyKN», «3HA4E€HUE NIOJMMEPOB B XKU3HU
YeJIoBeKa U JJIsl Pa3BUTHS JKEJI€3HOI0POKHOI0 TPaHCIIOpTay, «HaHOTEXHOIOIHH B XUMHUK,
«Ponb XuMuUM 1 3KOJIOTUM ISl pa3BUTHSI KEIE3HOIOPOKHOTO TPAHCIIOPTay, « 3HAUEHUE
nepuoanyeckoro 3akona /.M. MeHneneeBa B pa3BUTHUM XUMUHU KaK HaAyKn», « Bxiia ydeHbIx
XUMUKOB B 1odeny B BOB», «3nauenue meranios B BOB». « buorpadus /1.11. Menneneeay, «
XuMUYECKHUE BEIlIeCTBA U 3/J0POBbE UeIoBeKa»,» Ena yenoBeka riazamMu XuMuKkay,
«Heo6xoaMMoCTh XMMUYECKOT0 00pa30BaHMs U KOJIOTMYECKOTO CO3HAHUS.

CamocTosiTe/ibHas padoTa 00y4yaloUUXcsi HAJ UHANBUIYAJIbLHBIMH POeKTAMHM (€CITN 3 2
MPEyCMOTPEHBI) U3yUCHHE JIUTEPATYPHI, TOCTAHOBKA IIPOOJIEMbI, 000CHOBAHHE €€
aKTyaJIbHOCTH, (JOpMYJUPOBKA I1EJTH, BBIIBMKECHNE TUIIOTE3bI, COCTABJICHUE TUIaHA JICHCTBUM 110
MIPOBEPKE THIOTE3bI,, aHAIU3 HHPOpMAIIHH, co3AaHue MpoaykTa. OdopMieHe TeKcTa MPOeKTa,
MIPE3CHTAIHH.

Bcero 128

JUi XapaKTepUCTUKH YPOBHSI OCBOCHHUS y4€OHOI0 MaTepHasa UCIONb3yKTCS CleAyolue 0003HaYeHNs

1. — o3HaKOMHTENBHBIN (Y3HABaHUE PAaHEE U3YUYECHHBIX OOBEKTOB, CBOICTB);

2. — penpoOyKTUBHBIH (BBIIOIHEHHUE JEATEIBHOCTH 110 00pa3ily, MHCTPYKIIMH WU MO PyKOBOJICTBOM);

3. — IPOAYKTUBHBIN (IMJIAHUPOBAHUE U CAMOCTOSITEIbHOE BBIOJIHEHHUE JIEATEIbHOCTH, pEIIEHUE TPOOIEMHBIX 3a/1ay4).
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3. YCJOBUS PEAJIM3ALIMU YYEBHOM JUCIUTLIUHBI

3.1. MarepuaJbHO-TeXHUYECKOE o0ecreyeHmne

Peanuzanus paboueii mporpaMmbl y4eOHON AUCIUIUIMHBI TPEOYET HATUUMS

kaOuHera (J1adopaTopum) XUMUHU.

O6opynoBanue kabuHeTa(IabopaTopun):

- YYEHHYECKHuEe MapThl CO CKaMEMKaMH, CTOJIbl, CTOJ JEMOHCTPALlMOHHbIH,
CTyNbs, IIKa(bl, BBHITSDKHOM IIKad, JOCKa MapkKepHas, Moiika, mkad
METaJUIMYECKUAMN.

- TEXHUYECKHE CPEACTBA 00YUYEHUs: KOMIBIOTEP, MYJIbTUMEINA POEKTOP,
TEJIEBU30P, BUIEOMArHUTO(OH.

- y4eOHO-HAIJISIIHBIE MOCOOUS: CTEHJIbl 110 XUMUM, KOJUIEKLIMH, IUIaKaThl,
CXEMBbl, HaTypajlbHble OOBEKTBI, MOJIEIU, MPUOOPHI U HAOOPHI Il MOCTAaHOBKHU
JE€MOHCTPALIMOHHOTO W YYEHHYECKOro HKCIEPUMEHTa; MHOTO(YHKIIMOHAIbHBIN
KOMIUIEKC MPEenojiaBaTelis; MeYaTHbIe U ASKPAaHHO-3BYKOBBIE CpEACTBAa OOYUEHMS;
NEPEYHH OCHOBHOM U JONOJIHUTEIBHOM Y4eOHOM JUTEpaTypbl, HHTEPHET-
peCypcoB,  BCIIOMOraTelIbHOE O0OpYJOBaHME W HMHCTPYKIMH; OUOIMOTEYHBIN
dbonz.

- nmabopaTopHoe 000py0BaHHE: JTaOOpaTOpHAS MOCY/1a, PEAKTUBHI.

- MHCTPYKTUBHO-HOPMATHUBHas  JIOKYMEHTAIIUS: roCyJapCTBEHHBIC
TpeOOBaHUSI K CONEPNKAHWUI0O W YPOBHIO TIOJATOTOBKH BBIMYCKHUKOB 10
CHEIUATbHOCTH; UHCTPYKIIMM TI0 OXpaHe Tpyla, MPOTUBOIMOXKAPHOU

0€30MacHOCTH; TMEpPEeUEHb MAaTEPUAIBHO-TEXHUYECKOT0 U Y4€OHO-METOANYECKOTO
OCHAIIIEHUS KaOHHETA.

IIpy  mpoBeneHMHM  MPAKTUYECKUX  3aHATHM C  HCIHOJIb30BAaHUEM
KOMITBIOTEPHON TEXHUKHU 3aHATHS IMPOBOJATCS B KaOmHETe WH(OPMAIIMOHHBIX
TEXHOJOTUH.

3.2. UudopmanuoHHoe odecrieyeHre 00yueHust

[lepeyeHb pexkoMeHIyeMOW y4eOHOW JHTepaTypbl, HHPOPMAIIMOHHBIX
pecypcoB cetu MHTepHeT.

OcHoBHas yueOHas TUTEpaTypa:

1. l1.l'abpuensa O.C. Xwumwms 1181 npodeccuii ©  CIENUATBLHOCTEH
texHuaeckoro npoduns: Yueonux/ O.C. I'abpuensn, U.I'. Ocrpoymos. -8-e u3n.,
crep. — M.: U3narenbckuil nueHTp «Akaaemus», 2017

JlononHurtenbHas yueOHas TuTeparypa:

1. Tymukun E.W. B 2-x 4. Hacts 2. Oprannyeckas Xxumus: Y YeOHUK I
CIIO. — M.: IOpaiit, 2017  https://biblio-online.ru/viewer/EE60BE5B-E7C3-
40EA-8A27-D8473F74BED3

2. Hukutuna H.I'., I'pe6enpkoBa B.. O0u1asi u Heopranmyeckasi XMMUsl.
B 2-x 4. Yacts 1. TeopeTnueckne 0CHOBbI: YueOHUK M npakTukym aias CIIO.
— M.: HOpaiit, 2017 https://biblio-online.ru/viewer/F125F8D2-7D9B-
4B29-82F2-589EF92A3030
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https://biblio-online.ru/book/C0974FD5-E842-48A7-9E1A-8DE3DCC6367A
https://biblio-online.ru/book/C0974FD5-E842-48A7-9E1A-8DE3DCC6367A
https://biblio/
https://biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/viewer/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/viewer/F125F8D2-7D9B-4B29-82F2-589EF92A3030

3. Xumus sneMeHnToB: YueoHuk u npaktukym ais CI1O. — M.: FOpaiir, 2017
https://biblio-online.ru/viewer/5A17C2F6-D817-42E5-A4D5-94EEC35A846F

HNnTepuer-pecypcsr:
1. l.www.fcior.eduru  (depepanpHblii  LEHTp  HMHGOPMAIIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB).
2.wwww.dic.academic.ru (Axanemux.CroBapu v SHITAKIOTIEIH)
3. www.booksgid.com (Book Gid. DaekTponnas OnOiIroTeKa).
4. www.globalteka.ru (I'mobGanteka. [ymoOanpbHast OHMONMOTEKAa HAYYHBIX

pPecypcoB).

5. www.window.edu.ru (EmuHoe OKHO jgocTyma K 00pa30BaTEIbHBIM
pecypcam).

6. www.st-books.ru (JIyummas yuebnas aureparypa).

7. www.school.edu.ru (Poccutickuii o0pa3oBaTeIbHBIN

noptall. JIocTymHOCTh, KauecTBO, 3PEKTUBHOCTS ).
8.www. ru/book (DnekTpoHHasi OMOIMOTEUHAs] CUCTEMA).
9.www. school-collection. edu. ru (Emunas xomiekius nudPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).
10.www. pvg. mk. ru (omumnuazga «Ilokopu BopoObeBbI TOPBI»).
11.www. hemi. wallst. ru (OOGpa3oBaTenbHBI CaWT ISl IIKOJIHHUKOB
«XuMuUs»).
12.www. chem. msu. su (OnekTpoHHas OMOIMOTEKA IO XHMHH).
13.www.enauki.ru (WMHTEpHET-H3IaHuEe ia yuurTened «EcTecTBeHHBIE
HAYKN»).
14.www. Iseptember. ru (MmeToguueckas razera «llepBoe ceHTAOPs»).
15.www. hvsh. ru (xypHan «XuMHus B IIKOJIEN).
16.www.hij.ru (kypHaI « XUMUS U KU3HBY).

3.3. BbinosHenue TtpeboBannii ®I'OC B 4YacTM HCHOJb30BAHMS
AKTHUBHBIX 1 HHTEPAKTHUBHBIX (opM 00yueHuUs1

B mensix peanuzanuu KOMIOETEHTHOCTHOIO MOAXoja pabodasi mporpamMma
OpeaycMaTpUBaeT MCIIOJIb30BaHHE B 00pa3oBaTEIbHOM IIPOLIECCE AKTUBHBIX U
UHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHITHI B LENSIX (POPMUPOBAHUS U PA3BUTHS
O0IIMX ¥ MPOQPECCHOHANBHBIX KOMITETEHIIHI:

Tema 1.1 OcHOBHBIE TTOHSATHUSL XUMUU B (DOPME XUMHUUECKOT'O COUNHEHU.

Tema 1.3 Ctpoenue BeliectBa B popMe MUHHU-TIPOEKTOB

Tema: 1.4 PacTBOpsI B popMe JIEKIINHU C 3aIUTAHUPOBAHHBIMU OITHOKaMHU.

Tema 1.5 Knaccudukanusi HEOpraHMUeCKUX COEIMHEHHM B (GopMe ypoka
COpPEBHOBAHHSI.

Tema 1.6. OKUCIUTETHLHO-BOCCTAHOBUTENbHBIE PEAKIIMU B (OpME 3a0YHOM
KCKypcun Ha mpeanpuatue. CKOpocTb XUMHYECKUX peakuuid. OOpaTuMOCTh
XUMHYECKUX peakluil B (GopMe pEeLICHUsI CUTYallHOHHBIX 3aja4

Tema 1.7 Merannel. Hemeraniabsl B ¢popMe ypoka COpEBHOBAHUS

Tema 2.1 OCHOBHBIE NMOHATHS OPTraHMYECKONM XMMHHM M TEOPHUS CTPOCHHS
OpPraHUYECKUX COEIMHEHUN B (hOpMe ypOKa-TPEHUHTA.
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Tema 2.2 IlpuponHble UCTOYHUKHU YTIEBOJAOPOJOB B (popMe 1enoBOM
UTPBL.

Tema 2.3. Anpaerunbl. KapooHnoBbie kucnoTsl. CinoxHbie 3¢upsl. Kupel. B
dbopme ypoka-cOpeBHOBaHUS, IPYNIOBOM pabOThl B Mapax, ypoKa-MHUHH IIPOEKT.

VYrieBossl B popMe ypoka KOH(epeHIIUH.

3.4. Ucnoyb30BaHMe CPeACTB BBLIYHUCJIMTEILHON TEXHMKH B Mpouecce
00y4eHus

PabGoyass mporpamma mnpeaycMaTpuBaeT HUCIOJIb30BaHUE MEPCOHATBHBIX
KOMIThIOTEPOB OOYYAIOIIMMUCS B XOJI€ MPOBEICHHS CICIYIOMMUX MPAKTHICCKUX
3aHSTUH:

[IpakTrueckoe 3anarue Ne2

Peakiun nonnoro oomena. I'miposius colieii.

[IpakTuueckoe 3ansaTue Ne3

HccieqoBanne BIUSIHUS PA3IMYHBIX (DAKTOPOB HA CKOPOCTHh XHUMHUYECKHX
peaKImu

[IpakTuueckoe 3ansaTue Ned

[Tonyuenne MeTraHa u dTrieHa. M3ydueHue ux cBONCTB

IIpakTuueckoe 3ansaTue Ne 6

M3yueHue CBOMCTB KMCIOPOACOAEPKAIIUX COSTMHECHUIN

IIpakTuueckoe 3ansitue Ne 7

BzaumopeiicTBue  TIIOKO3BI M caxapo3bl € THAPOKCHIAOM  MEAH
(11).KauecTBenHas peakius Ha KpaxMaJl.
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4. KOHTPOJIb 1 OEHKA PE3YJIbTATOB OCBOEHMUSI
YYEBHOU JUCIUITIVINHBI

OneHka KadecTBa OCBOEHHMS YYE€OHOM IHCUMIUIMHBI BKJIIOYAET TEKYIIMMA
KOHTPOJIb YCIIEBAEMOCTH U IIPOMEXYTOUHYIO ATTECTALIUIO.

Texkymuii KOHTPOJIb YCHEBAEMOCTH OCBOCHUSI Y4YEOHOW JAUCHUILIAHBI
OCYILECTBIIIETCA MPEIoAaBareieM B IPOLECCE IPOBENCHUSA MPAKTUYECKUX
3aHATHI, TECTUPOBAHMS, & TAKXKE BBHIMOIHEHUSI 00yUYaIOIIMMKCS UHIUBUIYaTbHBIX

3alaHUid B COOTBETCTBUM C (POHIOM
JUCLUIUIMHE.

OLICHOYHBIX CpPEJICTB IO Y4YeOHOU

PesyabTaTnl ocBOCHUSA
Y4eOHOH THCUMIINHBI

DopMBI 1 METObI KOHTPOJISA M OLIEHKH
pe3yJbTaToB 00yYeHus

JINYHOCTHBIN pe3yabTar:

- YCTOWYMBBIA HHTEpEC K HCTOPUM U
JOCTH)KEHUSIM B 00J1aCTH XUMHUECKOM HayKH,
YyBCTBO I'OPIOCTH 32 POCCUICKHE €CTECTBCHHBIC
HayKH;

- TOTOBHOCTh K MPOJOJDKCHHIO 00pa3oBaHMs,
MOBBIIEHUIO KBaIM(UKaUMM B  U30paHHOU
po¢heCCHOHAIBHON NEeSATEITbHOCTH c
HCIIOJIb30BaHUEM 3HAHUU B obusactH
XUMHUYECKON HayKH;

- O0OBEKTMBHOE  OCO3HAaHHE  3HAYMMOCTHU
KOMIIETEHIIM B OO0JIACTH XMMHYECKOW HayKd
JUIs  4YeloBeKa M oOmecTtBa,  yMEHHE
HCIIOJIBb30BAaTh TEXHOJOTUYECKHUE JOCTHKECHHUS B
00J1acTH XUMUH, JUIsl TIOBBILIEHHUS COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO DPAa3BUTUS B BbIOpaHHOM
po¢eCCHOHAIBHON AEATENbHOCTH;

- yYMEHHE [POAHAIM3UPOBATh TEXHOTCHHBIC
MOCIEACTBUSA I OKpPYXKAaIoIIEW  Cpelsl,
OBITOBOM W TMPOW3BOJICTBEHHOU IESITEIBHOCTH
YEJI0BEKa;

- YMEHHE YIpaBIsATh CBOEH ITO3HABATEIIBHON
JEeATEIIbHOCTBIO, IIPOBOJUTH CaMOOLICHKY
YPOBHS  COOCTBEHHOI'O  MHTEJUIEKTYaJIbHOIO
pa3BUTHS;

- yYMEHHE BBICTPauBaTh KOHCTPYKTHBHBIC
B3aUMOOTHOILIEHUS B KOMAaHJE [0 pPELICHUIO
00IMX 3a71a4 B 00J1aCTH XUMHUU;

HaOII0IEHNE;

OLIEHKA TeMAaTHYECKUX pedepaToB

oleHKa 3P PEKTUBHOCTH U KaYECTBA BBIMOJTHCHHUS
y4eOHBIX 3a/1a4;

TECTUPOBAHUE;

OLIEHKA BBITTOJHEHUSI CAMOCTOSATEIIbHOW PabOTHI;
OIIEHKA MPAaKTHYECKHX paboT;

3al|Ta TBOPUECKUX U TMPOCKTHBIX padoT;

MeTanpeaMeTHbIH pe3yJbTar:

- OBJIAICHUC YMCHUAMMU U HABBIKAMU Pa3JIMYHBIX
BUJOB TIO3HABATEIHHOW JEATEIBHOCTH ISt
M3Y4YEHUS Pa3HBIX CTOPOH OKPYKAIOIIETO MUPAa;
MPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHUSA
(HaOmroleHNsI, HAayYHOTO OHKCHEPUMEHTA) ISt
W3YYCHHUS PA3IUYHBIX CTOPOH XUMHYECKHX
00BEKTOB M MPOIIECCOB, C KOTOPHIMU BO3HHUKAET
HE00XO0IMMOCTh CTaJIKUBAThCS B

HaOIIOIEHNE;

OIICHKAa TeMaTUICCKUX pedepaToB

orieHKa Y PEKTHBHOCTH U KAQU4€CTBA BBITIOJTHEHUS
y4eOHBIX 3a/1a4;

TECTUPOBaHUE,

OIICHKA BBITIOJIHEHUS] CAMOCTOSTEIILHOU PabOTHI;
OLICHKA TPAKTUYECKUX padoT;

YCTHBIHA OIIPOC;

3ayer.
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Pe3yabTaThl 0CBOEHUS
y4eOHOM THCUMILINHBI

®opMbl U MeTOAbI KOHTPOJISI U OLIEHKHU
pe3yJabTaToB 00y4eHH s

npodeccruoHansHOU cdepe;

- YMCHHUC OMnpCaAcCIsATh 1A(SA 051 n 3aJa4yu
ACATCIIbHOCTH, BBI6I/IpaTB cpeactBa miA  HUX
JOCTHIKCHUS Ha ITPAKTUKE,

- YMCHHUC HCIIOJIB30BAaTh Ppa3siINnYHbIC
HCTOYHHKH JJIA IMOJIYYCHUA XHUMHYSCKOM

nH(pOpMallMd U OLEHUBAaTh €€ JIOCTOBEPHOCTH
JUIsL JOCTUIKEHUS [TOCTaBJICHHBIX LIE€JIEH U 3a1a4;

IIpenmeTHbIi pe3yJbTar:

- c(OPMHUPOBAHHOCTh MPEICTABICHUA O MECTE
XUMUU B COBPEMEHHON HAyYHOU KapTHUHE MUPAa;
MOHMMAHHUE POJH XUMHUH B (HOPMHPOBAHHH
Kpyro3zopa ¥ (YHKIHOHAIBHOW TI'PaMOTHOCTU
YeJIOBEKa ISl PEIICHUS MPAKTUYECKUX 3a1aY;

- BJIaJICHHUE OCHOBOMOJIararoluMu
XAMUYECKUMU MMOHSATHUSIMH, TEOPHUSAMH,
3aKOHAMM M 3aKOHOMEPHOCTSIMH; YBEPEHHOE
MOJB30BAaHUE XHUMHUYECKOM TEPMUHOJOTHUEN H
CHMBOJIHMKOM;

- BJIQJICHUE OCHOBHBIMM METOJIAMU HAYYHOTO

MMO3HAHUS, UCTONIE3YEMBbIMU B XUMHH:
HaOJIOJICHUEM,  ONMHCAaHUEM,  H3MEpPEHHUEM,
3KCHEPUMEHTOM; yMEHUE o0pabaTbIBaTh,

00BACHITH PE3YIbTATEI ITPOBEACHHBIX OIIBITOB U
JenaTth BBIBOJBI, TOTOBHOCTh M CIIOCOOHOCTH
NPUMEHATE MCTOABI IMO3HAHHWA IIpU PEIICHUUN
MPAKTUYECKHX 3a]1aY;

- c(hopMUPOBAHHOCTH
KOJIMYECTBEHHBIC
pacueTtsl 110
YPaBHEHUSM;

- BJIaJICHHE TPAaBWJIAMU TEXHUKU O€30TMacCHOCTH
IIpH UCIIOJIb30BAHUU XUMUUYCCKUX BCHICCTB,

- chopMUPOBaHHOCTH COOCTBEHHOM MO3UITUU 10
OTHOLICHUI0O K XUMHYECKOW HH(OpMaImH,
MOJTy4aeMO# U3 pa3HbIX HCTOYHHUKOB.

yMEHHMs ~ J1aBaTh
OLIECHKM M  IPOU3BOJUTH
XUMHUECKUM  (opmynam

OLIEHKA TEMaTHYECKUX pedepaToB

oreHKa YPPEKTUBHOCTH U KA4eCTBA BBHITIOJTHEHUS
yueOHBIX 3a/1a4;

TECTUPOBAHUE;

OLIEHKA BBIIIOJHEHUSI CAMOCTOSATEIIbHONW PabOTHI;
OLIEHKa NPAaKTUYECKUX pabdoT;

YCTHBIN OIIPOC;

pelieHue 3aaay;

3alUTa TBOPUECKUX U IMPOEKTHBIX padoT;
nuddepeHIIMPOBaHHbBIN 3a4eT.
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