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PaGouass mnporpamma OVIIIl Xumus pa3paboTaHa B COOTBETCTBHHM C
TpeOOBAHUSIMU:

- deneparbHOr0 TrOCyIapCcTBEHHOTO 00pa30BaTeIbLHOTO CTaHAapTa (maiee —
®I'OC) cpeanero obiero 0opa3oBaHus,

denepanbHOrO0 TOCYIAapCTBEHHOIO CTaHAapTa CpeaHero MpogecCHuOHAIBHOIO
obpazoanusa (maee — CIIO) mo mpodeccun 08.01.08 Macmep omoenounwvix
CMpoumenvHvix pabom,

- pEeKOMEHJAIMsAMU 0 OPraHU3aIMHU MOJIYUYEHUs CPEeIHETO 0011ero oOpa3oBaHus
B TIpelesax OCBOCHHUS 00pa3oBaTEIbHBIX MPOTPAMM CPEIHETO MPOPECCHOHATBHOTO
oOpa3zoBaHusg Ha 0a3e OCHOBHOro oOmero oOpa3oBaHHUS C YYeTOM TpeOOBaHUMI
dbenepanbHbIX TOCYAapCTBEHHBIX O0Opa30BaTENIbHBIX CTAaHJAPTOB U  MOJydaeMoOi
CHEIUANTBHOCTA WM Mpodeccur CpeaHero npodeccuoHalIbHOro 00pa3oBaHus (MHCHbMO
JlemapTaMeHTa rOCyIapCTBEHHON MOJUTUKU B cdepe MOATOTOBKH paboduxX KaApoB U
JAI1O Muno6puayku Poccuu ot 17.03.2015 Ne 06-259),

— IIPUMEPHON TIporpaMMbl  00Ie00pa3oBaTeIbHOW yYeOHOM JUCIUILIAHBI
Xumusa nns mpoecCHOHaIbHBIX 00pa30BaTENIbHBIX OpraHu3alluid, PEKOMEHO0BAaHHOM
denepaabHBIM TOCYIAPCTBEHHBIM aBTOHOMHBIM yupexacHueM «DenepanbHblii HHCTUTYT
pasButHs obpazoBanms» (nanee — PI'AY «DUPO») B kauecTBe MPUMEPHON MMPOTPAMMBI
JUIsl pealiu3allii OCHOBHOM mpodeccroHanbHoil oOpa3oBaTenbHoi nporpammel CITO Ha
0a3ze OCHOBHOIO 001Iero oOpa3oBaHUs C IMOJIYUYEHHEM CPEIHEro oOlero oOpa3oBaHus,
poTokoJ1 Ne 3 ot « 21 » urona 2015r., peructpaunoHHblii HOMep peneH3uu Ne 385 ot

« 23 » uroiia 2015t. PI'AY «OUPO».
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COJIEPKAHME

1 TIACIIOPT PABOYEM ITPOI' PAMMbI YUEEHOTI'O ITPEJMETA

2 COAEPXAHUE  VYYEBHOI'O  IIPEAMETA W TEMATHUYECKOE 9

INIAHNPOBAHUE

3 YCJIOBUA PEAJIM3ALIAU ITPOIT'PAMMBI YUHEBHOTI'O ITPEJIMETA

4 KOHTPOJIb 1 OLIEHKA PE3VYJIbTATOB OCBOEHMA ITPOI'PAMMUBI
YYEBHOI'O ITPEIMETA

[Ipunoxenue A

TIJTAHUPOBAHME YUEBHBIX 3AHATUN C UCIIOJIb30BAHUEM
AKTUBHBIX 1 UHTEPAKTHMBHbLIX ®OPM 11 METO/IOB
[Ipunoxenue b

TEMATHKA BbIITOJIHEHWA NHINBU /Y AJIbHBIX ITPOEKTOB
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1 HACHIOPT PABOYEM MTPOTPAMMBbI YYEBHOT'O ITPE/IMETA
OVYIIL 11 Xumusn
1.1 Obs1acTh NPpUMEHEHUA MPOTrPAMMBbI Y4eOHOI0 peMeTa
[Iporpamma  yuebHoro mpeamera OVILIl  Xumus  ABISE€TCS  4YacCThIO
oOmieoOpa3zoBaTebHOTO IMKIAa oOpa3oBaTenbHO mporpammbl  CIIO  mporpamMmb
MOJTOTOBKM KBATM(PUIMPOBAHHBIX paboumx, ciyxkammx (manee — [IIIKPC) mno
npodeccur cpelHero NpodeccuoHaIbHOr0 00pa30BaAHUS:

08.01.08 Macmep omoenounvix cmpoumenbHulx pabom.

1.2 MecTto yueoHnoro npeamera B crpykrype IHITKPC

VY4eOHbIl peaMeT SBISETCS MPeIMETOM 0011e00pa30oBaTENbHOr0 y4eOHOro UKIIa B
COOTBETCTBHH C mexHoocuteckum mpoduiieM npodeccuoHanTbHOro 00pa3oBaHus.

VYpoBeHs ocBoeHus yueOHoro npenmMera B coorBerctBur ¢ ®I'OC cpennero ob1iero
o0pa3oBaHUs 6A3086blil.

Peanuzanmst comepkanust yuyeOHOro TpeaMera MpeArnojaraer CoONI0ACHHE
IIPUHLANA CTPOrOM IPEEMCTBEHHOCTH IO OTHOLIEHUIO K coaep:kanuto kKypca OVIL 11
Xumus Ha CTYNIEHH OCHOBHOT'O OOIIET0 00pa30BaHuUs.

B 1o xe Bpems yueOHbI mipeamer OVIL 11 Xumus nns npodheCCHOHAIBHBIX
o0pa30oBaTeIbHBIX OpraHU3alMI 00J1a1aeT CAMOCTOSITEIbHOCTBIO U LIETBHOCTBIO.

PaGouas nporpamma yueOHoro nipeamera OVIIL 11 Xumusa iMeeT MEXIIPEAMETHYIO
CB3b C 0OmeoOpazoBaTeibHBIMU yueOHbIMU mnpenmeTtamu, OVIIL.08 Acmponomus,
OVIL10 @uszuxa, YHIILOI Okonocuss Mmoe2o Kpas W NPOPECCUOHATHHBIMU
nuctuminHamMu - OI1.02  Ochnosvl  anekmpomexuuku, QOI1.04 OcHosbl  mexHonocuu
OMOENOYHBIX CMPOUMETIbHBIX PAOOM.

Uzyuenne yueOnoro mnpeamera OVIL 11 Xumus 3aBepiiaeTcsi MPOMEXYTOUHOMN
aTTecTanuet B gpopme oughghepenyuposannozo zauema B pamkax ocBoenus ITITKPC Ha

0a3e OCHOBHOI'O 00I1IeT0 00pa30BaHUs.
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1.3 Ilnanupyembie pe3yabTAThl OCBOEHUS Y4e0OHOI 0 MpeaMeTa

[Inanupyembie pe3yiabTaThl OCBOCHUSI y4€OHOr0 MpeaMeTa:

JUYHOCHMHbIE PE3YTbMaAmbl:

YyBCTBO TOPAOCTM M YBAXEHUA K HMCTOPHUM M JIOCTHKEHHSIM OTEYECTBEHHOMU
XUMHUYECKON HayKW; XUMHUYECKHM TPaMOTHOE TIOBEJEeHHE B MNPOdheCCHOHAIBHOM
NESTENPHOCTY YW B OBITY TIpU OOpallleHMH ¢ XUMHUYECKMMH BEIeCTBAMH,
MaTepuajaMy U MpOLECCaAMMU;

TOTOBHOCTh K TIPOJIOJDKCHUIO O0Opa3oBaHUs M TOBBIINIEHUS KBadu(UKauu B
n30paHHOM TPO(eCcCHOHATBHON AEATENBHOCTY M OOBEKTUBHOE OCO3HAHUE pOJIU
XUMUYECKUX KOMIIETCHIIUN B 3TOM;

YMEHHE UCTO0JIb30BATh TOCTUKEHUSI COBPEMEHHOM XUMUYECKON HAYKH U XUMUYECKUX
TEXHOJIOTUW JJIsI TIOBBIIIEHUS COOCTBEHHOTO MHTEJUICKTYJIbHOTO pa3BUTHUS B
BbIOpaHHOM TPO(EeCCHOHATBLHOM 1EeATENbHOCTH;

MemanpeomemHuble pe3ynomamol:

UCIIOJIb30BAaHUE PA3IUYHBIX BUJOB IO3HABATEIBHON IE€ATEIIBHOCTH U OCHOBHBIX
WHTEJUICKTYaJbHBIX Olepanuii (MOCTAaHOBKU 3ajaud, (POpMYJTUPOBAHUS THUIIOTE3,
aHanW3a W CHUHTE3a, CpPaBHEHHS, OOOOIIECHUS, CHUCTEMATH3aIliH, BBISBICHUS
MPUYUHHO-CJIC/ICTBEHHBIX CBSI3€H, MOUCKAa aHAJIOroB, (OPMYJIMPOBAHUS BHIBOJIOB)
JUISl pEIIeHUs] MOCTABJICHHOW 3aJaud, MPUMEHEHHWE OCHOBHBIX METOJOB MO3HAHMS
(HaOmro/leHns, HAYYHOTO OKCIEPUMEHTA) JUIsi HW3YYEHUS PA3JIHYHBIX CTOPOH
XUMHUYECKUX OOBEKTOB U TIPOIIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOJIUMOCTH
CTaJIKUBATHCS B TpodeccuoHanbHol chepe;

UCIIOJIb30BAaHUE PA3IMYHBIX UCTOYHUKOB IS TIOJYYCHHUS XUMUYECKON HH(POPMAIINH,
YMEHHE OLICHUTh €€ JIOCTOBEPHOCTh [JISl JOCTHUKEHHS XOPOIIUX pE3YyJbTaTOB B
npodeccroHanbHO cdepe;

npeomemmbwle pe3yi1omamal:

c(hOPMHUPOBAHHOCTh MPEJCTABICHUH O MECT€ XUMHUHU B COBPEMEHHOH Hay4YHOM
KapTUHE MUpa; T[OHMMAaHHE POJM XUMHUH B (POPMUPOBAHUU KPYyrozopa u
(GYHKIIMOHATBHOM TPaMOTHOCTH YE€JIOBEKA JIJIs PEIIECHUS MPAKTUYECKUX 3a/ad4;

BJIAICHUEC OCHOBOIIOJAratOmuyMu XUMHUUYCCKUMU IMOHATUAMU, TCOPHUAMU, 3aKOHAMHA

6
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Y 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMHUUECKON TEPMUHOJIOTUEH U
CHUMBOJIUKOM;

—  BJIQJICHUE OCHOBHBIMU METOJaMH HAYYHOTO TO3HAHUS, UCTIOJIb3YEMbIMU B XUMUMU:
HAOJII0ICHUEM, OTTMCAHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM; yMEHUE 00pabaThiBaTh,
O0OBSCHATH pe3yJIbTaThl MPOBEACHHBIX OMBITOB U JI€NATh BHIBOJbI; TOTOBHOCTh U
CIIOCOOHOCTh MPUMEHSITh METOIbI TIO3HAHUS TIPH PEIICHUH MPAKTHYECKUX 3a1a4;

—  c(opMUPOBAHHOCTH YMEHUS JaBaTh KOJMYECTBEHHBIC OIEHKH U TPOU3BOINTH
pacyeTsl Mo XUMHUUIECKUM (GOpMyJiaM U YpaBHEHUSM;

—  BJIQJICHUE TIpaBUJIaMU TEXHUKU O€30MaCHOCTH MPU MCTOJIb30BAHUM XUMHUYECKUX
BEILIECTB;

—  c(OpMHUPOBAaHHOCTL COOCTBEHHOW TMO3UIUM IO OTHOIIEHHUIO K XHUMHUYECKOM
uH(opMaim, nojrydyaeMoi U3 pa3HbIX HCTOYHUKOB.

OcBoenue comepxanust ydyeObnoro mpeamera OVILI1 Xumus obecnieunBaeT

dbopMupoBaHUE W pPa3BUTHE YHHUBEPCAIbHBIX Y4eOHBIX aeiicTBuil (manmee — YVYJI) B

KOHTEKCTE MPEEMCTBEHHOCTH (DOPMUPOBAHHMS OOIINX KOMITETCHITHH.

Buabl ynuBepcaabHbIX Y4eOHBIX AeficTBUI O0mme KoMneTeHUMU
(B cootBeTcTBHH ¢ PT'OC CIO no npodeccun)
YVY .01 JlugnocTtHblE OK 1. [loHumars CyImHOCTb U COLIMATIBHYIO
(obecrnieunBarOT IEHHOCTHO-CMBICIIOBYIO 3HaYUMOCTh CBOEH Oyayiiel mpodeccuu, NposiBISITH K
OPHEHTAINIO 00YYaIOLINXCS M OPUEHTALMIO B | HEH yCTOMUMBBINA HHTEpEC.
COLMAJIBHBIX POJIAX U MEKIMYHOCTHBIX OK 3. IlpuHHMMaTh penieHus B CTaHAAPTHBIX U
OTHOILIEHHUSX). HECTAHJAPTHBIX CUTYallUsAX U HECTHU 3a HUX
OTBETCTBEHHOCTb.
YVY .02 PerynsatuBHble OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESITEIBHOCTD,
LesienoaraHye, INIaHUPOBaHHUE, BbIOMPATh TUIIOBBIE MOJIEH U CIIOCOOBI BBIITOJHEHHUS
IIPOrHO3MPOBAHUE, KOHTPOJIb (KOPPEKLIKs), npodeccuoHaIbHBIX 3aj1a4, OLEHUBATh X
CaMOPETYJISIHSI, OLIEHKa (00eCTIeYHBAIOT 3¢ PEeKTUBHOCTD U KA4€CTBO.
OpTaHU3aIHMI0 00YJaIOLUIMMHUCS CBOCH OK 3. IlpuHumaTh penieHus B CTaHAAPTHBIX U
y4eOHOH 1eTeNbHOCTH) HECTaH/JApPTHBIX CUTYalUsAX U HECTU 33 HUX
OTBETCTBEHHOCTb.
YV .03 Ilo3HaBaTenbHbIE OK 4. OcymecTBisATh MOUCK HHPOPMAIINH,
(obecreunBaroT UCCIEI0BATEIbCKYIO HeoOxouMon 1715t 3(p(HeKTUBHOTO BHITIOITHEHUS
KOMIIETEHTHOCTb, yMEHUE paboTaTh C npogeccuoHaIbHbIX 3ajau.
uHpopmanuei). OK 5. Ucnonp3oBaTh HHPOPMALTUOHHO-
KOMMYHHKAIIMUOHHbIE TEXHOJIOTUH B
poeCCHOHAIILHOM ACATCIHBHOCTH.
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Buabl yHuBepcaibHbIX Y4eOHbIX JAeiCTBUI

O0mme KOMIEeTEeHIINHT

(B coorBeTcTBUM ¢ PT'OC CIIO no npodeccuu)

YVY/1.04 KoMMyHUKAaTHBHbBIE

(obecreunBaroT COLUAIBHYIO
KOMIIETEHTHOCTh M Y4eT MO3UIUH APYTUX
TOJIeH, yMEHHE CIyImaTh ¥ BCTYNaTh B
JTMAJIOT, y4aCTBOBATh B KOJUIEKTUBHOM
oOcyxaeHnu mpo0ieM, B3auMOICHCTBOBATh U
COTPYJIHHUYATH CO CBEPCTHUKAMU U
B3POCIIBIMHU).

OK 6. PaboTaTh B KOJJIEKTHBE B B KOMaHJIE,

3P PEeKTHBHO 00IATHCS € KOJUIETaMU, PyKOBOACTBOM,

MOTPEOUTEIIAMHU.

OK 7. crionHATh BOMHCKYIO 00513aHHOCTB, B TOM
qucie ¢ IPUMEHEHUEM I0JIyUYEHHbIX
npodecCHOHaNbHBIX 3HAHUH (17151 FOHOIIEH).

1.4 Kotn4yecTBO 4acOB HA OCBOEHHE MPOrpaMMbl y4e0HOI0 NpeaMeTa

MakcumainbHas yueOHast Harpy3ka o0yudatoiierocst 256 4acoB, B TOM YHUCJIE:

- o0s13aTenpHas yueOHast Harpy3ka oOyyatonierocs /71 gac;

- caMocTosTeNbHas paboTa o0ydarormierocs: 85 4acos.

B ToM wuwncine yacoB BapHaTHBHON 4acTum YyuyeOHbIX uUukioB [IIIKPC

PETYCMOTPEHO.

HE
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2 COAEPKAHUE YYEBHOI'O IPEIMETA U TEMATHYECKOE
IHIJTAHUPOBAHHUE

2.1 O0bem yueOHOro mpeaMera u BUbI Y4eOHOIl padoThI

Buj yueOHoit padoThl O0bem yacoB
MaxkcumajibHas yyeOHast Harpy3ka (Bcero) 256
Oobs13aTesibHAs yueOHAsi HATPY3Ka (Bcero) 171
B TOM YHCJIE:
J1a00paTOPHBIE 3aHITHS 29
MPaKTUYECKUE 3aHATUS 31
KOHTPOJIbHBIE pabOThHI He npedycMompeno
CamocrosiTesibHas pabora o0yuyaromierocst (Bcero) 85
B TOM YHCJIE:
BBITIOJIHEHHUE YIPaXKHEHHUH 42
COCTaBJICHUE KOHCIIEKTa 21
HOATOTOBKa pedepara 8
MOJrOTOBKA AOKJIaAa 7
IIOArOTOBKA MPE3€HTaUU 0
COCTaBJICHUE TaOJIMIIbI 7
[TpomexyTouHas aTTectanus B hopme oughghepenyuposanmoz
0 3auema

[IpodunsHoe wu3yueHue obmeoOpa3zoBaTenpHOro ydeOHoro mpeamera OVIIL 1]
Xumus OCYIIECTBISIETCS YaCTUYHBIM TIepepacrpeieicHHeM y4eOHBIX 4acoB U O0TOOpOM
JTUJAKTUYECKUX €IUHUI] B 3aBUCUMOCTU OT BaXXHOCTH TeM st mnpodeccun 08.01.08

Macmep omoenounvlx cmpoumenbHvix pabom.
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2.2 TemaTuyeckuii IUIaH U coAep:xkanue ydyeOHoro npeamera OVIL 11 Xumusn

HanmenoBanue Coaeprxanue y4eOHOro MmarepuaJia, 1a00paTopHbie M NpaKTHYeCKHe padoThI, O0bem yacoB Yposennb
pa3aeyioB U TeM €caMOCTOsITe/IbHAsI padoTa 00yUaluuxcsi, KypcoBasi pabora (poeKT) 0CBOEHUS
BBenenue 2
Copep:xaHue y4eOHOI0 MaTepuaJia 2 2
1 HayuHnbie MeTO1bI TO3HAHMS BEIIECTB U XUMHYECKUX SABJICHUN. POJIb SKCTIEpUMEHTA U TEOPUH B 1
XUMUHU. MoJlenTupoBaHe XUMHUECKUX MPOIIECCOB.
JlaGopaTopHble 3aHATHS He NpedycmMompeHo
IIpakTHyeckue 3aHATHSA 1
1 BrlinonHenne npakTU4eCKUX 3aJaHui
KOHTpOHBHbIe paﬁoTbl He npe()yCMompeHO
CamocTosiTesbHass padoTa 00y4aromerocs He npedycMompeno
Pa3znen 1 O0masi M HeopraHuveckasi XUMHs 102
Tema 1.1 Conepxanue y4eOHOro MaTepuaJia 9 2
OcHoBHBIE 1 OcHoBHbIe MOHSATHSA XUMMHU. BemectBo. Atom. Mosiekyia. XMUMUYECKUN 3JIEMEHT. 6

IMNOHATHHA 3aKOHbI
XUMHH

Annotponus. [Ipoctbie u cnoxHble BeniecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB
BEIIECTB. XUMUYECKUE 3HAKU U (popMyJibl. OTHOCUTENIbHBIE ATOMHAs U MOJIEKYJISIPHAs! MACCHI.
KosngecTBo BeniecTna.

2 OcHoBHBbIE 3aKOHBI XUMUM. CTEXHOMETPUS. 3aKOH COXPAaHEHHUSI MACChI BEIIIECTB.
3aKOHOMOCTOSHCTBA COCTaBA BEIIECTB MOJIEKYJISIPHOU CTPYKTYpbI. 3aKOH ABOTaapo U
CJIeICTBHS U3 Hero. PacueTHbie 3a71aun Ha HAX0XKICHHE OTHOCUTEIIBHON MOJICKYJIIPHON MaccChl,
ONPEICIICHUE MAaCCOBOM JIOJIM XUMHUUYECKHX AJIEMEHTOB B CIIO’)KHOM BEIIECTBE.

JlaGopaTopHble 3aHATHA

He npedycmMompeHo

HpaKanecKne 3aHATHUSA

1 Penienne 3a1a4 Ha onpeiesieHHe Ka4eCTBEHHOI0 M KOJIMYECTBEHHOI'0 COCTaBa BEIIIECTB.

2 Pemienue 3a1a4 Ha BEIYMCIEHUE OTHOCUTEILHON MOJIEKYJIIPHOW MAacChl CJIOKHBIX BEIIECTB.

3 Pemenue pacyeTHbIX 3a71a4 HAa ONPEACICHUE MACCOBOM 0 XUMHUUECKUX AJIEMEHTOB B
CIIO;KHOM BEIIIECTBE.

3

KonTpoabHbie padoThl

He npeodycMompeno

CamocTosiTesibHasi padoTa 00yuawuierocs

KauecTBeHHBIN M KOJUYECTBEHHEINA COCTaB BEILIECTB. XMMHUYECKHUE 3HAKH U (bOpMy'J'ILI.

4

10
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OTHOCHTENIbHBIC aTOMHAs U MOJICKYJIIpHas Macchl. KomuvecTBo BermiecTna.
OCHOBHBIE 3aKOHBI XUMHUHU.

Tema 1.2
Hepuoanyeckuii
3aKOH H
nepuoanyecKas
cucremMa
XUMHYECKHX
3J1eMEHTOB
A.N.MenpaeneeBa
U CTpPOeHHe aToMa

Copep:xanue y4e0HOI0 MaTepuaJia

1 Iepuoauueckmnii 3axon [{.MU.MenneneeBa. Otkpoitue JI.11.Menneneessim [lepuoanueckoro
3akoHa. [lepuoanueckuit 3akon B hopmynupoke J[.M.MenneneeBa. [leproauueckas Tabnuia
XUMHYECKUX JIEMEHTOB — Ipaduueckoe 0ToOpakeHre Tepruoandeckoro 3akoHa. CTpykTypa
MIePUOIUYECKON TAOJIMIIBI: TIEPHOIbI (MaJIble M OOJIBINKE), TPYIIIHI (TJ1aBHAs U TOOOYHAs).

2 Crpoenne atoma u llepuonnuecknii 3axon JI.U. MenaeseeBa. ATOM—CII0XKHas YaCTHIIA.
Snpo (MPOTOHBI U HEUTPOHBI) U ANIEKTPOHHAsA 0000uKa. M30TOoMEl. CTpOoeHHE AIIEKTPOHHBIX
000JI0YEeK aTOMOB JIEMEHTOB MaJbIX MEpruo10B. OCOOCHHOCTH CTPOCHUS dIEKTPOHHBIX
000J104eK aTOMOB 3JIEMEHTOB OOJIbIINX MEPUOIOB (MIEPEXOAHBIX d1eMeHTOB). [lonsaTHe 00
opburansx. s-, p- u d-opouranu. DIEeKTPOHHbIE KOH(PUTYypallui aTOMOB XUMUYECKUX
3JIEMEHTOB.

CoBpemenHnas gopmynupoBka [leprogudeckoro 3akona. 3nadenue [leproandyeckoro 3akoHa u
[lepruonuyeckoil cucteMbl XUMHUYECKUX 3nieMeHTOB J[.J1.MenneneeBa ais pa3BUTHS HAYKU U
MOHUMaHHS XUMUYECKOH KapTHHBI MHPA.

JlabopaTopHble 3aHATHS

He npedyCMOmMpPeHO

HpaKanecmle 3aHATHUSA

1 Pemienue 3aga4d Ha OIIPCACIICHUC CBOMCTB XMMHYECKHMX 3JIEMEHTOB IO HUX PACIIOJIOKCHHUIO B
[1CX03.

2 Pemenre 3a1a4 Ha COCTaBIEHUE DIIEKTPOHHBIX KOHOUTYpALUY aTOMOB XHMHUYECKUX JIEMEHTOB.

2

KonTpoJsbHble padoThl

He npedycMompeHo

CamocrosiTesibHasi padoTa 00y4yawuerocs

[leproanueckast Tabnua XUMHYECKUX 3JIEMEHTOB — Ipaduyeckoe 0TOOpaKeHUE NepUOInIECKOro
3akoHa. CTpyKTypa nepuoanyeckon Tabnuibl. AToM—cioxkHas 4yactuia. CTpoeHHe JIeKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB MaJlbIX IEPUOJO0B U OoNbIIMX NeproaoB. [lonsTue 00 opoUTasx.
Cospemennas popmynuposka [lepuoanueckoro 3akoHa. 3Hauenue Ilepuoguueckoro 3akoHa u
[Iepnoanueckoil cucTeMbl XUMUYECKUX d1eMeHTOB [[. M. MenzeneeBa i pa3BUTHS HAyKU U
IIOHMMAaHUsl XMMHUYECKON KapTUHBI MHpa.

6

Tema 1.3
Crtpoenue
BelllecTBA

Coneprkanue yued0HOro MaTepuajia

13

1 Honnas xumuueckasi cBsi3b. Katnonsl, ux oOpa3zoBaHue U3 aTOMOB B pe3yJIbTaTe mpolecca
OKHCIIeHUSl. AHHOHBI, UX 00pa3oBaHue U3 aTOMOB B pe3yJIbTaTe Mpolecca BOCCTAHOBIJICHUS.
HNonHasi cBsI3b KaK CBA3b MEXAY KATHOHAMH M aHMOHAMH 3a CUET AJIEKTPOCTATUYECKOTO
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nputsbkenus. Kimaccuduxaiyisi HOHOB: IO COCTaBy, 3HaKy 3apsiia, HATMYHMIO THAPATHOM
o6onouku. MoHHbIE KpUcTaTnueckue peneTkd. CBOMCTBa BEIIECTB ¢ MOHHBIM THIIOM
KPUCTAJUTMYECKON PELIETKH.

KoBasnenTHasi xumuueckas cBsi3b. Mexann3M o0pa30BaHUs KOBAJICHTHOW CBsA3M(OOMEHHBIN 1
JIOHOPHO-aKIENTOPHBIN). DIEKTPOOTpULATEILHOCTh. KOBaIeHTHBIE NMOJIIpHAs U HETIOJIIpHAs
cBsA3U. KpaTHOCTB KOBaJICHTHON CBsI3U. MOJIEKYJIIpHBIE U ATOMHBIE KPUCTAUINYECKHUE PELIETKU.
CBoJiCTBa BEIIECTB ¢ MOJIEKYJIIPHBIMHA M aTOMHBIMH KPUCTAJUIMYECKUMH PEHIETKAMM.

MeTanamnuyeckasi CBA3b. MeTaumueckasi KpUCTauInyecKasl peuieTka 1 MeTautnyeckas,
XUMHYECKas CBI3b. PU3HNUECKHUE CBOMICTBA METAJLJIOB.

ArperaTtHble COCTOSIHUSI BellIeCTB M BOJOPOAHAs CBsI3b. TBep/0e, )KUIKOE U Ta3000pa3Hoe
coctosiHu BemiecTB. [lepexon BemecTBa U3 OJIHOTO arperaTHOTO COCTOSIHUSL B IPYTOE.
Bonopoanas cBs3b.

Yucrele BemecTBa u cMmecH. [lonstue o cMecu BemiecTB. 'oMOreHHbIE M T€TEPOT€HHBIE CMECH.
CocraB cMeceii: 00beMHasi 1 MacCcoBas JT0JIM KOMIIOHEHTOB CMECH, MacCOBast JTOJISI IPUMECEH.

JMucnepcHble cucteMsl. [lorsiTie 0 nucniepcHoit cucreme. JlucnepcHas (asza u qucriepCHOHHAS
cpena. Knaccudukauus nucnepcHbix cucteM. [IoHsITHE 0 KOJIOWIHBIX CHCTEMAX.

JlaGopaTopHble 3aHSATHUSA 5
1 JIIT3 1 «Pacnaja coeMHeHNI ¢ MOHHOM XUMHUYECKOM CBSI3bIO MPY PACTBOPEHUH B BOJIEY.
2 JIII3 2 «MccnegoBanne CBOMCTB METAJIIIOBY.
3 JII13 3 «M3yuyenue nepexoaa BEMIECTB U3 OJHOIO arperaTHOro COCTOSIHUS B APYTrO€ Ha IIpUMEpe
BOJIBI».
4 JITI3 4 «Crioco0bl pa3aesieHust CMeceiiy.
5 JIII3 5 «O3HaKkOMJIEHHE C AUCTEPCHBIMUA CHCTEMAMM.
IpakTHYeckne 3aHATHS 2
1 Beinosinenue 3aiannii no teMe « CTpoeHHE BEIECTBay
2 [IpaBmia 6e30mMacHOCTH IIPH paboTe C €AKUMHU, TOPIOYUMHU U TOKCUYHBIMH BELLIECTBAMU
KOHTpOHBHbIe paﬁoTbl He npeayCMompeHO

CamocrosiTesibHasi padoTa o0yuyarwuerocs 7

Buasl xumudeckoil cBsA3u. THUIIBI KpUCTAINIMUECKUX pelIeTOK. UNCThIE BEIIECTBA U CMECH.

JlucniepcHble CUCTEMBI
Tema 1.4 Conepxanue yueOHOro MaTepuaJia 14
Bopa. PacTtBopsbl. | 1 Bopa. PacTtBopsl. PacTBopenune. Bona kak pacrBoputesns. PacTBOpUMOCTH BEIIECTB. 8
JIEKTPOJIMTHYEC HacpllieHHble, HEHACHIIIEHHBIE, IEPECHIICHHBIE PACTBOPBI. 3aBUCUMOCTb PACTBOPUMOCTH
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Kasi THCCOMAIUS ra30B, JKUJAKOCTEH U TBEPJIbIX BEIIECTB OT pa3InudHbIX (hakTopoB. MaccoBas 1oJis
pPacTBOPEHHOIO BEIIECTBRA.

2 DJIEKTPOJTUTHYECKASI JUCCOMUALMS. DJIECKTPOJIUTHI U HEAJICKTPOUTHI. DIICKTPOTUTHICCKAS
AUCCOoLranus. MexaHI/I3MBI BHGKTPOHHTI/I‘ICCKOf/'I auccouualnuu aJjisd BEIICCTB C pa3JII/I'-IHBIMI/I
THUTIAMHA XUMHUYECKOHN CBsI3W. [ MIpaTUpOBaHHBIC U HETHAPATHPOBaHHBIC HOHBI. CTENeHb
ANEKTPOIUTHYECKON Aucconnanuu. CUibHbIC U caadble AIeKTPOIUThl. OCHOBHBIE MTOJIOKEHUS
TEOPHH JICKTPOJIUTHUSCKON TrccoIranui. KucioTel, OCHOBaHMS M COJIM KaK DJICKTPOJIHTEHI.

JlabopaTopHble 3aHATHS 2
1 JIII3 6 «M3yuyeHue cBOMCTB KPUCTAIUIOTHAPATOB Ha IPUMEpPE CyJIb(haTa MeIn».
2 JIT13 7 «PacTBOPUMOCTH BEIIECTB B 3aBUCUMOCTH OT PA3IUYHBIX (haKTOPOBY.
ITpakTH4yecKkue 3aHATHS 4
1 Pewenne 3aay Ha onpeaeneHre MacCoBOM JI0JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE
2 Pemenne 3a1a4 Ha COCTABJIICHUE CXEM YPABHEHUH AJIEKTPOIUTUYECKON AUCCOLUALINN
3JIEKTPOJIUTOB.
3 [IpoBeneHne XUMHUECKUX PEaKIM B pACTBOpPax
4 [IpoBeneHne XUMUYECKUX PEAKLUM IIPU HarpeBaHUU
KOHTpOJIBHBIe paﬁDTbl He npeayCMompeHO
CamocrosiTesibHAs padoTa 00y4aromerocst 7

Bona kxak pactBopurtens. PactBopumocts BemiecTB. CHIIbHBIC U CITa0bIe AIEKTPOIATEL. OCHOBHBIC
MOJIO’KEHUSI TEOPUH STEKTPOIUTUYECKOM Tucconnanuu. KuciuoTel, OCHOBaHUS U COJH KaK

JJIEKTPOJIUTHL.
Tema 1.5 Conepxanue y4eOHOro MaTepuaJia 16
Knaccupurkauus | 1 Kucaorsl 1 ux cBoiicTBa. KHCIOTHI KaK 3JIEKTPOIUTHI, X KIaCCHU(PUKAIHIS 10 Pa3TUIHBIM 8
HEOPraHU4YeCKUuX npu3HaKaM. XMMHUYECKHUE CBOICTBA KUCIIOT B CBETE TEOPUU JIEKTPOIUTHUECKON TUCCOLMALINH.
COCIMHEHUM M UX Oco0eHHOCTH B3aUMOACHCTBHS KOHLIEHTPUPOBAHHOM CEPHOM M a30THOW KHUCIIOT ¢ METaJIIaMH.
CBOIICTBA OcHOBHBIE CTIOCOOBI MOJTYYEHUS] KUCIIOTBHI.

2 OcHoBaHusA U UX cBoiicTBa. OCHOBAaHMS KaK JIEKTPOJIMTHI, X KIACCH(PUKALHS TI0 PA3TUIHBIM

Npu3HaKam. XUMHUYECKHE CBOMCTBA OCHOBAHUI B CBETE TEOPUH JICKTPOJIUTHUECKON
nucconuanyuu. Pasnoxkenne HepacTBOPUMBIX B BOJIE€ OCHOBaHHM. OCHOBHBIE CLIOCOOBI TOTYUYEHUS
OCHOBAHHI.

3 Couu 1 ux cpoiicrBa. Conu Kak 37eKTpouThl. COIM CpelHUE, KUCIIbIE U OCHOBHBIE.
XUMHUYECKUE CBOMCTBA COJIEH B CBETE TEOPHH IEKTPOIUTUUECKOH nuccoruanui. CrnocoOsl
MOJy4eHus cose. ['uaponaus coen.
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4 Oxcuabl 1 ux cBoiicTBa. CosneoOpasyromuye 1 Hecoeoopasyromiue okcuabl. OCHOBHEIE,
amM(pOTepHBIC U KUCIOTHBIC OKCUJIBI. 3aBUCUMOCTD XapaKTepa OKCHJIA OT CTCTICHH OKUCIICHHUS
00pa3ymolero ero Metajia. XuMUYecKue cBoicTBa OKCU0B. [loyuenue oKCHIoB.
JlabopaTopHble 3aHATHUS 5
1 JII13 8 «McnplTanne pacTBOPOB KUCIOT MHAUKaTOpaMu. B3aumopaeicTBue KUCIOT C OKCHIAMM.
2 JIT13 9 «M3yyeHue B3aMMOICHCTBHS KUCTIOT C METAJIIIAMUY.
3 JIIT3 10 «McnblTanne pacTBOPOB ILIEN0YeH HHAUKAaTOpaMu. 3yuenne B3anMoaencTBrs
OCHOBAHMI C KUCIOTaMHU, COJISIMU. Pa3noskeHrne HepacTBOPUMBIX OCHOBAHHUIN.
4 JITI3 11 «M3yuenue 3amenieHus: Meau sxesie3oM. M3yueHue B3auMoeMCTBUS COJIEH C COJISIMUY.
5 JIII3 12 «M3y4yeHue ruaposivsa coyeiin
IIpakTHYecKHe 3aHATHS 3
1 KauecTBeHHBIN U KOJMYECTBEHHBIN aHAJIU3 BEUIECTB
2 OmnpezeneHne xapakTepa cpeibl paCTBOPOB COJIEH
3 Breinonnenue 3amanuii o teme «Kiaccudukanys HeOpraHMUeCKUX COSTUHEHHI
KOHTpOJIbeIe paﬁoTu He npe@ycmompe}-to
CamocrosiTesibHast padoTa o0yuyarumerocs 8

Knaccel HeopraHn4ecKux COeIMHEHUI; OKCUJIbI, KUCIOTBI, OCHOBAaHMS, COJIH. MIX CBOMCTBA,
MOJTY4YCHHE U TPUMEHEHHUE

Tema 1.6 Conepxxanue y4eOHOro MaTepuaJia 20
XumMuueckne 1 Knaccupukanus XxumMmuueckux peakumid. Peakiiuu coequHeHus, pa3noXeHus, 3aMeIleHHS, 16
peakumu obomena. Katanuruyeckue peakuun. OOpatumble 1 HEOOpaTUMBbIE peakiiuy. [ oMOreHHbIEe U

reTeporeHHbIe peakui. DK30TePMUUYECKHE U SHJ0TepMUYEcKUe peakiuu. TemnoBoi addexr
XUMUYECKUX peakuui. TepMOXUMUYECKHUE YPABHEHUS.

2 OKHCINTEIBbHO-BOCCTAHOBHUTEIbHBIC peakuuu. CreneHb okuciaeHus. OKUCINUTEND U
BOCCTaHOBJICHHE. BoccTaHOBUTEND M OKUCIIEHHE. MeTo T AJIEKTPOHHOTO OaaHca Juist
COCTaBJICHMsI YPABHEHUM OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIU.

3 CxopocTh XUMHYeCKUX peakuuii. [IoHsATHE O CKOPOCTH XUMUYECKUX peaKiuil. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKUX PEAKLUH OT pa3InyHbIX (PAKTOPOB: MPUPO/IBI pEarupyrOIIUX BEIIECTB,
MX KOHIEHTPALMH, TEMIIEPATypPbl, HOBEPXHOCTH CONPUKOCHOBEHHMSI Y UCTIOJIb30BAHUS
KaTaJIu3aToOpOB.

4 Oo0paTumMocTh XMUMHYecKHX peakumii. OOpaTuMble U HEOOpAaTUMBIE peaKIui. XUMHUYECKOEe
paBHOBECHE U CIIOCOOBI €r0 CMEIIEHHUSL.

JlabopaTopHble 3aHATHA

14




rocyJapcTBeHHOE O0KETHOE MPO(hecCHOHAIbHOE 00pa30BaTeIbHOE YUPEKICHHE
Camapckoit obnacti «OTpagHeHCKHH HEPTIHOH TEXHUKYM»

1 JIII3 13 «M3y4yeHue 3aBUCUMOCTH CKOPOCTU PEAKIUU OT MPUPOAbl PEArupyIOIIKX BEIIECTB U 3
KOHLEHTPALUNY.

2 JIII3 14 «/3yuenue 3aBUCUMOCTH CKOPOCTH PEaKIIUU OT TEMIEPATYPhI».

3 JIII3 15 «3yueHue 3aBUCUMOCTH CKOPOCTH PEAKLIUN OT TOBEPXHOCTH CONPUKOCHOBEHHUS
pearupyomux BeIecTB.

IIpakTHyeckune 3aHATHSA 1

1 CamocTosiTenbHas paboTa Mo COCTABICHHUIO YPaBHEHUI OKUCIUTEIEHO-BOCCTAHOBUTEIHHBIX
peakiuii MeTOJ0M IEKTPOHHOTO OajiaHca

KonTpoJbHbIe paboThl

He npedycmMompeHo

CamocrosiTesqibHAasi padoTa 00y4aromerocs 10
Peakuuu coenuHeHus1, pa3nokeHus, 3aMmerienns, oomena. Katanurudeckue peakunu. O6paTumbie U
HeoOpaTUMble peakluu. | OMOreHHbIe ¥ TeTEPOTreHHbIe peakluu. JK30TepPMHUUECKUE U
SHJIOTEPMUYECKHE peakuuu. TernoBoi A3 PeKT XUMUYECKHX peakiuil. TepMOXUMHUYECKUE YPaBHEHHUS.
OKHUCIUTENbHO-BOCCTAHOBUTEINbHBIE peakiui. CKOPOCTh XUMHUYECKUX PEAKIUN. 3aBUCUMOCTh
CKOPOCTH peakluil 0T pa3nuyHbIX (HaKTOPOB
Tema 1.7 Copep:xxanue y4e0HOIro MaTepuaJia 15
Metajuibl 1 1 Metannbl. OcOOEHHOCTH CTPOEHUS aTOMOB M KpHucTauioB. dusnueckre cBOCTBa METaIOB. 12
HEeMeTaJIbI Knaccudukaius METanIoB 1Mo pa3iTuYHbIM MpU3HaKaM. XUMAYECKUE CBOMCTBA METAITIOB.
DJIEKTPOXUMHUYECKHUH Psil HAIPSKEHUI METauIoB. MeTamioTepMusi.
O6mue ciocoObl mony4deHust MetamnoB. [lonstue o metanmypruu. [Tupomertannyprus,
THAPOMETAIUTYPTHUS U dJIeKTpoMeTaTyprusi. CIiaBbl YepHBIE U IIBETHBIE.
2 Hemetamibl. OcoO€HHOCTH CTPOCHHS aTOMOB. HeMeTambl—IpocThie BEIeCTRa.
3aBUCHMOCTb CBOMCTB raJIOT€HOB OT UX MOJIOKEHUS B IEPUOIUYECKON CUCTEME.
OkucnuTenbHbIE 1 BOCCTAHOBUTENbHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTHU OT UX
MTOJIOKEHUS B PAY IEKTPOOTPULATEIBHOCTH.
JlabopaTropHble 3aHATHS 2
1 JIIT3 No 16 «M3ydyeHue B3auMOIEMCTBHSI METAJUIOB C KUCJIIOTAMH M COJISIMU.
2 JITI3 Ne 17 «3yuenune peakuuu BHITECHEHUS aKTUBHBIM METaJUIOM MEHEE aKTHBHOTO U3
pacTBOpa COIU».
IlpakTHyeckue 3aHATHA. 1

1 | Pemenne PaCUYCTHBIX 3aa4 Ha BbIXOJ IMPOAYKTA PCAKIINU

KonTposabHuble padoThl

He npedycMompeHo

CamocTosiTesibHasi padoTa 00yuauierocs

8
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OcobeHHocTi CTPOCHUA aTOMOB U KPUCTAJLIIOB. dusnyeckue CBOMCTBAa METAILIOB. KJ'IaCCI/I(bI/IKaHI/IH
MCTAJIJIOB IO Pa3JIMYHBIM IIPU3HAKAM. XHUMHUYECKHE CBOMCTBA METAJIIOB. SHGKTpOXI/IMI/IquKI/If/'I pAn
HaprI)KeHI/Iﬁ MCETAJJIOB. MeTaJ'IJ'IOTCpMI/IH. HCMCTaJ'IJ'IBI—HpOCTBIe BCIIIECTBA. OxuciuTeIbHBIC U
BOCCTaHOBUTEILHBIEC CBOMCTBA HEMETAJIJIOB

Tema 1.8
XuUMHA B JKU3HHU
o0mecTBa

Conepxanue y4eOHOIro MaTepuaJia

1 XuMHSA ¥ NPOU3BOACTBO. XUMUYECKas! IPOMBIIUIEHHOCTh U XUMUUECKHE TeXHOIOTHU. ChIpbe
JUI XMMUYECKO# MPOMBINIUIEHHOCTH. Boia B XUMUYECKOM MPOMBILIUIEHHOCTH. DHEPTHsl IS
XUMHUYECKOT0 POon3BoACTBa. HayuHble MPUHIMITBI XUMUYECKOTO MPOU3BOJICTBA. 3alLUTA
OKpY’Karollel cpesibl M 0XpaHa Tpyla IPU XUMHUYECKOM MPpOou3BoicTBE. OCHOBHBIE CTaIUU
XMMHUYECKOT0 pou3BocTBa. CpaBHEHHE NPOM3BOACTBA aMMHUAKa U METaHOJA.

2 XuMus B ceJIbCKOM X03siiicTBe. XUMH3aLUs CETbCKOT0 X0341CTBAa U €€ HAIPABIICHHUS.
Pactrenus v mouBa, MOUYBEHHBIN MOTJIOMIAOIINI KOMIUIEKC. Y JOOPEHUS U UX KIaCCU(pUKALIHSL.
XHUMHUUECKUE CPEICTBA 3AIUTHI pacTeHUH. OTpULIATENbHBIE IOCIEACTBUS IPUMEHEHHUS
MECTUIHIOB ¥ 00pb0a ¢ HUMH. XUMU3aIUs )KUBOTHOBOJICTBA.

3 XuMHSA ¥ 3K0JI0rus. XUMUYECKOe 3arps3HeHue OKpyxarolei cpenbl. OxpaHa rugpocdeps! ot
XUMHUUYECKOro 3arpsisHeHus. OXpaHa MOUBbI OT XUMUYECKOT0 3arpsizHeHus. OxpaHa atMocgepbl
0T XUMHUYECKOT0 3arpsi3HeHus. Oxpana ¢uopsl U ¢payHbl OT XMMUYECKOTO 3arpsi3HEHMUS.
buoTexHO0JI0THS U TeHHAasl HHXXEHEPUsl.

4 XuMHs ¥ NOBCEeTHEBHAS KU3HB YesioBeKa. JlomainiHsas anTeka. Moromue 1 YuCTsIIne
cpenactBa. CpenctBa 60pHOBI ¢ OBITOBEIMU HaCEKOMBIMU. CpecTBa JIMYHON TUTHEHBI 1
KOCMETHKHU. XUMHsI U TTUIIa. MapKUPOBKH YIAKOBOK MUIIEBLIX U TUTHCHHYECKUX TPOAYKTOB,
YMCHHUC UX YUTATh. OKOJIOTHA JKUJmmia. XUMUS U T€HETUKA YEJI0OBEKA.

JlabopaTopHble 3aHATHS

He npedycmMompeHo,

IIpakTH4yeckune 3aHATHS

He npedycMompeHo,

KonTpoJbHbie padoTbl

He npedycmMompeHo,

CamocrosiTesibHast padoTa 00y4yarouerocst 2

XHMHYeCKasi IPOMBIIUIEHHOCTh U XUMHUYECKHE TEXHOIOTMH. XUMU3aLUs CEINbCKOTO XO35MCTBA U €€

HanpayieHusl. XUMHUECKOE 3arpsi3HEHNE OKpyKaroliel cpelibl. OXpaHa OKpy:Karollel Cpesibl OT

3arpsi3HeHU. X¥MHs B IOBCEAHEBHOM )KM3HU YEIOBEKa.
Pa3znen 2 Opranuyeckasi XuMusi 67
Tema 2.1 Conepxanue y4eOHOro MaTepuaJia 10
OcHoBHBIE 1 IIpeamer opranuveckoit xuMuu. [IpupoHbIe, ICKYCCTBEHHBIE U CUHTETHYECKUE 5
NOHATHS opranuueckue Beniectsa. CpaBHEHUE OPraHUYECKUX BEIIECTB C HEOPraHUYECKUMH.

16




rocyJapcTBeHHOE O0KETHOE MPO(hecCHOHAIbHOE 00pa30BaTeIbHOE YUPEKICHHE
Camapckoit obnacti «OTpagHeHCKHH HEPTIHOH TEXHUKYM»

OpPraHu4ecKou BaneHTHOCTE. XUMHYECKOE CTPOEHUE KaK MOPSIOK COEAMHEHUSI aTOMOB B MOJIEKYJIBI 110
XHMHUH U Teopust BAJICHTHOCTH.
CTpPOeHus 2 Teopusi crpoeHusi oprannyeckux coennuenuit A.M.bytiiepoBa. OCHOBHBIE NIOJIOKEHUS
OPraHu4YecKux TEOPUH XUMHUYECKOTO CTpoeHuUs. Mi3omepus u nzomepbl. XuMmudeckue (OpMYIIbI B MOICITH
cOoeIMHEeHUH MOJIEKYJI B OPTaHUYECKOW XUMUHU.
3 Kaaccuduxanus opranndeckux BemecTs. Kiraccupukamnus BemeCTB MO CTPOSHHUIO
YIIEPOAHOTO CKeJIeTa U HAMUYUI0 (yHKIIMOHAIBHBIX TpyIil. ['omosnoru u romonorus. Hayana
HomeHkiarypsl IUPAC.
4 Knaccupukanus peakuuii B opranndeckoii xumun. Peaknym nprcoennHeHUs(THIPHUPOBAHAS,
TaJIOTCHUPOBAHUS, THAPOTAIOTCHIUPOBAHUS, THAPATANK). Peakiinu oTIerieHus (IeTHapupOBaHIS,
JISTUPOTaJIOTCHUPOBAHUS, ieruparaiun). Peakiuu 3amenenus. Peakiinu n3oMepusaiivy.
JlabopaTropHble 3aHATHS He npedycMompeHo
IIpakTnyeckune 3aHATHS 5
1 Pemenne 3a1a4 Ha cOCTaBIEHUE XUMUYIECKUX (POPMYIT CTPOCHHUS OPTraHMUECKUX COSTMHEHHIA
110 HA3BAHUIO
2 Pemienue 3a1a4 Ha ONpeeaeHue TUIIOB XMMUYECKUX PEaKLIMiA.
3 Pemenue 3a1a4 Ha coctaBieHue GOpMYJI CTPYKTYPHBIX H30MEPOB OPTaHUYECKUX COSAMHEHUH.
4 Pemenue 3amay Ha coctaBiieHre GopMyIT MPOCTPAHCTBEHHBIX U30MEPOB OPTaHUYECKUX
COEIMHEHUN.
5 BrinosiHenue 3a1annii o teme « Teopusi CTpOeHUsI OPraHUYECKUX COCTMHEHUMN»
KonTtposbHable padoThl He NPedycmMompeHo
CamocrosiTesqbHasi padoTa 00y4aromerocs 5
OcHOBHBIE TIOJIOKEHUSATCOPUN XUMUIECKOTO cTpoeHus. M3omepus u n3omMepbl. XUMUYIECKUE POPMYJIBI
¥ MOJIEJIM MOJIEKYJ B Opranudeckoid xumun. Knaccudukanus opraHu4ecKux BeIIecTB.
Knaccudukanus XMMHUECKUX peaKIuii B OpPraHNYeCKON XHMHUHU.
Tema 2.2 Copep:xanue y4e0HOIr0 MaTepuaJia 20
Yraesogopoasi v | 1 AnkaHbl. AJKaHBI: TOMOJOTHYECKUN PsiJl, K30MEPHSI 1 HOMEHKJIATypa aJIKaHOB. XUMUYECKHE 13
UX NPUPOAHbIE CBOIICTBa allkaHOB (M€TaHa, 3TaHa): TOPEHHUE, 3aMellIeHNe, Pa3lIoKeHUE, IeTHAPUPOBAHNE.
HCTOYHMKH [IprMeHEeHrE aJIKaHOB HA OCHOBE CBOMCTB.
2 AJIKeHBbI. DTHIIEH,EeT0 MOoTy4YeHHe(JIeTuIpUPOBAaHUEM dTaHa, JeNoIuMepr3aluen

nosudTUIEHa). ['oMonornyueckuit ps, n3oMepusi, HOMEHKJIATypa ajJlkeHOB. XUMHUYECKUE
CBOIICTBa 3TUJIEHA: TOPEHHE, KaueCTBEHHbIE peakiiu (obeclBeunBaHue OPOMHOM BOJIBI U
pacTBopa nepMaHraHaTta Kaius), Tuaparanus, noaumepusanus. [Ipumenenre sTuiieHa Ha

OCHOBE CBOWCTB.
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3 Juenbl U kaydyku. [TonaTHe 0 ueHax Kak yriieBOAOpOJax ¢ ABYMs JBOMHBIMU CBSA3SIMH.
ComnpspkeHHbIe UeHbl. XUMUYECKHe CBOWCTBa OyTaaneHa-1,3 u u3onpena: odeclBeYrMBaHNe
OpOMHOI BOJIbI U MOJIMMEpU3aLIUs B Kaydyyku. HaTypanbHbIi 1 CUHTETUYECKHE KAyUyKH.
Pesuna.

4 AnxuHbl. AtietnieH. XMMUYECKHE CBOMCTBA alleTUJIEHA: TOpeHne, o0eclBeunBaHuEe OpOMHOM
BOJIbI, IPUCOEIMHEHHUI XJIOPOBOAOPO/Ia U ruapaTanus. [I[puMeneHre ameTuaeHa Ha OCHOBE
CBOMCTB. MeXKJ1acCOBasi N30MEPHUS C aJTKaIMCHAMH.

5 Apensl. ben3on. XuMmuueckue cBoiicTBa 6€H30J1a: TOPEHHE, PEAKIINH
3aMelleHusI(raloreHMpoBaHue, HuTpoBanue). [IpumeneHre 6eH301a Ha OCHOBE CBOMCTB.
6 IIpuponHblie HCTOYHMKH YI1eBOAOPOAOB. [IpupoaHblii ra3: cocTaB, IPUMEHEHHE B KaueCTBE

toruBa. Hedth. CoctaB u nepepabotka HedTH. [leperonka HedTn. HedrenpoayKThi.

JlaGopaTopHble 3aHATHA 4
1 JIIT3 18 «IIpoBeeHne KaueCTBEHHOW pEeaKIuKM Ha HEMpeaeabHbIE YTIICBOI0OPOIBDY.
2 JIII3 19 «IlosyyeHue aneTuiieHa U JOKa3aTeIbCTBO €r0 HENPEEIbHBIX CBOWCTBY.
3 JIII3 20 «M3yuenne cBOicTB HEPTH M HEDTETIPOTYKTOBY.
4 JIII3 21 «M3yuyeHne cBOWCTB KayuyKOBY.
IIpakTHyeckue 3aHATHSA 3
1 Pemenue 3a/1a4 Ha COCTaBIEHUE XUMUYECKUX (POPMYIT MEKKIIACCOBBIX H30MEPOB.
2 IIpaktrueckoe 3ansatue llosydeHue u cBOWCTBA 3THIICHA
3 BrinonHenue 3aanuil o TeMe «YTJIeBOI0POIbD)
KonTposabHbie padoThl He NpedycMompeHo
CamocrosiTesibHas padoTa o0yuarouierocs 10
AJKaHbl, aNKeHbI, AKUHbL. CTPOEHUE MOJIEKYJI, CBOICTBA, IIOJy4YEHHUE, IPUMEHEHUE. ATIKAaIUEHbI U
apOMaTHYECKHE YITIEBOIOPOIbI.
Tema 2.3 Copep:xxanue y4e0HOI0 MaTepuaJa 18
Kuciaopoacoaepxk | 1 Cnuptsl. [Tonyuyenue sTaHosa OpOKEHUEM TIIFOKO3bI M THApaTalllel STUJIeHa. 9
amue I'uapokcorpynma kak ¢pyHKIMoHadbHas. [ToHsATHE O peeNbHBIX OTHOATOMHBIX CITUPTaX.
OpraHu4YecKue XUMHYEeCKUE CBOWCTBA ATaHOJA: B3aUMOJIEHCTBUE C HATPUEM, 00pa30BaHUE MPOCTHIX U
COoeIMHEeHUS CIIOXHBIX 3(pUpOB, OKUCIIeHHE B aibaerui. [I[puMeHeHne sTaHoIa Ha OCHOBE CBOMCTB.

AJIKOTOJIN3M, €T0 TIOCIEACTBUS JJIsl OpraHU3Ma YeIOBEeKa U MPEeayPEeKICHHE.
['muniepuH kak NpeJCTaBUTEh MHOTOATOMHBIX CITUPTOB. KauecTBeHHAs peakius Ha MHOTOaTOMHBIC
cupThl. llpruMeHenne rimneprHa.

2 ®enoJ1. . Ou3nueckne U XNMHYECKHE CBOMCTBA (peHona. B3anmMHoe BIHMsAHIE aTOMOB B MOJIEKYJIE
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(heHoONIA: B3aUMOICUCTBHE C THAPOKCUAOM HATPHSI M a30THOM KuciaoToi. [Ipumenenne geHona Ha
OCHOBE CBOMCTB.

Aasaeruasl. [lonsTue 00 anpaerunax. AnpaeruaHas rpynmna Kak QyHKInoHanbHast. @opManbiaerua u
€ro CBOMCTBA: OKUCJICHUE B COOTBETCTBYIOIIYIO KUCIOTY, BOCCTAHOBIICHUE B COOTBETCTBYIOIUIN CIIUPT.
[Mony4eHue anbIerHI0B OKUCICHHEM COOTBETCTBYIONIMX CITUPTOB. [IprMeHeHne popManbaeriuia Ha
OCHOBE €I'0 CBOMCTB.

Kap6oHoBbie kucioThl. [loHsTHE 0 KapOOHOBBIX KHCIOTaX. KapOoKcuibHas Tpymnakak
(yHKIIMOHAITbHAS. ["'OMOIIOTHYEeCKHiA Psi/T IPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lomyueHue
KapOOHOBBIX KUCJIOT OKHCICHHEM aJIbJICTUI0B. XUMHUECKUE CBOMCTBA YKCYCHOM KUCIIOTHI: 00IIHe
CBOMCTBA C MHHEPAJILHBIMU KHUCIOTAMH U Peakius dTepudukanuu. [[puMeHeHne YKCYCHON KHUCIOTHI Ha
OCHOBE CBOKCTB. BbICIIMe )KUpHBIE KUCIOTHI HA IPUMEPE NAIbMUTUHOBOM M CTEapUHOBOM.

Caoxublie 3¢ups! U xupbl. [lomydeHnne cioxHbIX 3QUPOB peakueil 3TepupuKaum.
CnoxHble 3¢Upbl B IpUpoJe, UX 3HaueHue. [IpuMenenue cioXXHbIX 3UpPOB HAa OCHOBE
CBOMCTB.

Kupsr kak cioxuable 3¢upbl. Kitaccudukaius >kupoB. XUMHUYECKHE CBOHCTBA )KUPOB: THAPOIIN3 U
THIPUPOBAHUC JKUAKHUX KHUPOB. HpI/IMeHeHI/IC JKHUPOB HA OCHOBE cBoICTB. MbIna.

YraeBoabl. YTieBobl, UX KiaccuUKalys: MOHOCaXapHIbl(IIII0K03a, PpyKTo3a),Aucaxapuiabl
(caxapo3sa) u nmonucaxapuzsl (Kpaxmai U HEeJTII03a).

['mrox03a — BemecTBO ¢ ABONCTBEHHON (YYHKIIMEH — aJIbICTHAOCTIUPT. XUMUYECKUE CBOMCTBA]
TJIIOKO3bI: OKUCIICHHE B TIIIOKOHOBYIO KHCIIOTY, BOCCTAaHOBJICHHE B COPOUT, CTUPTOBOE
opoxenue. [[puMeHeHME TIIOKO3bI HA OCHOBE CBOWCTB.

3HaueHUe YIJIEBOJOB B XKUBOU NPUPOAE U XKU3HU uenoBeka. [loHsaTHe 0 peakuusax
MOJIMKOHACHCALIMU U THPOJIN3a Ha IPUMepe B3aUMONPEBPAIICHUMN: TTII0K03a <> MOJIHCaXapu/l

JlabopaTopHble 3aHATHS

1

JII13 22 «M3y4yeHue CBOMCTB 3TaHOJIa KaK PACTBOPUTEIISD.

2 JIII3 23 «JIpoBeneHre KaYeCTBEHHON PEAaKIMK Ha OJTHOATOMHBIE CIIUPTHI C OKCUIOM MEIM».

3 JII13 24 «IIpoBeneHne KaueCTBEHHOW PeakliMi HA MHOTOATOMHBIE CIIUPTHI C THIPOOKCHIOM
MEa».

4 JITI3 25 «IIpoBeneHne peakiuu «CepeOPsSHOTO 3epKaiay.

5 JIII3 26 «}3yueHue KUCIOTHBIX CBOWCTB KAPOOHOBBIX KUCIOT»

6 JITI3 27 «/loka3aTenbcTBO HEMPEAEIbHOTO XapaKkTepa PACTUTENbHBIX JKUPOBY

7 JII13 28 «M3yyeHne XuMHYECKUX CBOMCTB MIHOKO3bl. KauecTBeHHAs peakiiys Ha KpaxMmaiD)

IIpakTHYecKHe 3aHATHS

1 [TpakTrueckoe 3ausTue « [lomydyeHnue u cBOWCTBA CIOKHBIX 3()UPOBY

2 BrinosHenue 3a1annii no teme «Kucinopogocoaepxaiiyue OpraHndecKiue COSIMHEHHS
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KonTposbHble padoThl

He npedycMompeHo,

CamocrosiTesibHast padoTa 00y4yarouerocst 9
CnupTsl, albaeru/ipl, KapOOHOBBIE KUCIOTHI, CJI0XKHBIEC AGUPHI, YriIeBoAbl. Haxoxaenue B mpupoje,
CTpPOEHHE MOJIEKYJI, CBOWCTBA, OJIYyUYEHHUE, IPUMEHEHHUE.
Tema 2.4 Conepxanue y4eOHOro MaTepuaJia 19
A3oTtocoaepxamue| 1 Amunbl. [Torstue 06 amunax. Anudarrndeckiue aMuHbI, UX KiIacCu(UKAIU 1 HOMEHKIIATypa. 14
OpraHuvecKmne AHWINH KaK opraHuyeckoe ocHoBaHue. [lonydenune anminHa u3 HuTpoden3ona. [Ipumenenue
COeIMHEeHUSI. AQHWJIMHA HA OCHOBE CBOWCTB.
Honmmumepsnr 2 AMHUHOKHCJI0TBI. AMHUHOKUCIIOTHI KaK ampoTepHble AU YHKIMOHATBEHBIE OPTaHUYECKHE
coeluHeHMs. XMMHUYECKUE CBOMCTBA aMUHOKHUCIIOT: B3aUMO/IEUCTBUE C I1IeJI0YaMH,
KHUCJIOTaMU U JIPYT C IpyroM (peakius noiukoHaeHcanuu). [lentunnas cBs3p u
nosunentuipl. [IppuMeHeHre aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.
3 Beaxu. [lepBuuHas, BropudHasi, TpeTUYHAsL CTPYKTYpPbI O€lKOB. XMMHUYECKHE CBOWCTBA
OeNKOB: TOpeHue, JeHaTypalus, THIPOIN3, IIBETHbIE peakiuu. buonornueckue GyHKIUN
OETIKOB.
4 Iosumepsl .benku u moarcaxapuabl Kak OMOTIOJUMEPHI.
5 Ilinacrtmaccsl. [TonyyeHne noJIMMEPOB peakMe MOJIMMEPU3AIUU U MMOJTUKOHICHCALIUH.
TepmoracTHYHbIE U TEPMOPEAKTUBHBIE TuIacTMacchl. [IpeacraBuTenu miactMace
6 BoJsiokna, nx kinaccupukanus. [lonydenue BonokoH. OTaenbHbIe NPEACTaBUTETN
XUMHUYECKHUX BOJIOKOH.
JlabopaTopHble 3aHATHS 1
1 | JIII3 29 «IIpoBeeHre KaueCTBEHHBIX peakiuii Ha OeIKN»
IIpakTHyeckune 3aHATHS 4
1 Perrenne 3a/1a4 Ha COCTABJICHHE CXEM OCJIKOBBIX MOJICKYJL.
2 Pemenue 3a1a4 Ha cocTtaBieHre GOpMYJI TOTUMEPOB PEAKIMSIMH MOJIUMEPH3ALIUU
3 Pemenue 3a1a4 Ha cocTaBiieHHE (HOPMYJIT TOIMMEPOB PEAKIUSMHE MTOJMKOH ICHCALINH.
4 M3y4yeHue CBOMCTB IJIACTMACC U BOJIOKOH
KonTposabHbie padoThl He NpedycmMompeHo
CamocrosiTesibHast padoTa 00y4aromerocst 9
AMUHBI, aMUHOKHUCIIOTHI, 6enku. Haxoxienue B mpupojie, CTpO€HHE MOJIEKYJI, CBOICTBA, MOJIy4YeHUE,
IPUMEHEHHUE.
Bcero 256
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s xapakmepucmuku yposHsi 0C80€HUsl Y4eOH020 Mamepuala UCnoab3yImcs cledyrouue 0003HaUeHus.:
1 — o3nakomumenvuwill (Y3HABAHUE paHee U3YUEeHHbIX 00bEeKMOo8, CEOUCME);

2 — penpooyKmueHblil (6bINOIHEeHUE OesTMENbHOCIU N0 00pA3Yy, UHCMPYKYUU UTU NOO PYKOBOOCHBOM)
3 — npoOyKmMusHwIl (NIAHUPOBAHUE U CAMOCMOSAMENbHOE BbINOJHEHUE 0esIMeNbHOCU, peuleHue nPooIeMHbIX 3a0ay)
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2.3 Conepxkanue npopuIbLHOM COCTABJAIOIIEH

s mpodeccun 08.01.08 Macmep omoenounvix cmpoumenvHulx pabom
npoduiibHast coctaBisAoias oOueoOpazoBarensHOro yueOnoro mnpeamera OVIIL 1]
Xumus peanuzyercs 3a CUET yBEIMYEHHs TTTyOUHbI ()OPMUPOBAHUS CUCTEMBI YUEOHBIX
3alaHuid  TaKWUX JUJAAKTHYECKUX EIUHUI] TEeM TMPOTPAMMBI: CTPOCHHE aToMma,
DIIEKTPOJIUTUYECKAsT JUCCOIMAINS, DJIEKTPOJIU3, CBOWCTBA METAUIOB, BXOMSIINX B
npoduibHOe conepkaHue. OJTo oOecrneunBaeT A((PEKTUBHOE OCYUIECTBICHHUE
BBHIOpDAHHBIX  IICJIEBBIX YCTAHOBOK, oOOoOramieHue pasiaudHblx  (GopM  yueOHOM
NEATENBbHOCTH 3@  CYET  COIVIACOBAHMUS C  BCAYIIUMH  JCATCIBHOCTHBIMHU
XapaKTEPUCTUKAMU BBIOpaHHOM TIpodeccum.

[IpodunbHas coctapistomas yueoHoro npeamera OVII 11 Xumusa nns npodeccuun
08.01.08 Macmep omoenounvlx CcmMpoumenbHbvlX pabom peaTU3yeTcs 3a CUET
UCIIOJIB30BAHUSL MEXIPEAMETHBIX CBSI3€M C Yy4YEOHBIMU MpeAMETaMHU OVIIL.08
Acmponomusa, OVIL09 Uugopmamuxa, OVIL 10 Duzuxka, u npodeccrnoHaIbHBIMU
quctumnHamMu - OI1.02  Ocnosvr  anexkmpomexuuku, OI1.04 Ocnosvl mexnonocuu
OMOENIOUHbIX CIMPOUMEIbHLIX pabom 3a CUET YCWICHUS] U PaCIIMPEHHUs MPUKIATHOTO
XapakTepa M3yYeHUsS XHMHH, a TaKKe 3a CUCT NPEHMYIISCTBCHHOH OPHCHTAIIMM Ha
HAYYHBIN CTUJIb TIO3HABATEIHHOU JEATENHHOCTU C YIETOM TEXHOJIOTHYECKOTO MPOhHIIs
BBIOpaHHOM TIpodeccun.

[IpodmibHas HaMPaBIEHHOCTh OCYIIECTBIISAETCS TakKe MyTEM YBEITWUYCHUS JOTU
CaMOCTOSATEILHON palbOThl 00YyYarONIMXCsl, Pa3IuYHBIX (OPM TBOPUYECKON pabOTHI
(MOATOTOBKM W 3aluThl pedepaToB, [TOKIAI0B), PACKPHIBAIOIIUX BaXXHOCTh U
3HAYUMOCTh OyIy1ie mpodeccuu.

TemaTuueckuii KOHTPOJIb 3HAHUN OOYYArOUIUXCSI OCYIIECTBIISIETCS MPOBEICHUEM
KOHMPOJIbHBIX pabom.

IIpomMexXyTOUHBIE KOHTPOJIb MPOBOIUTCI B dopMe Oupdepenyuposarno2o

3auemad.
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HaumenoBanue
pa3iesioB U TeM

JIngakTHYeCKHE eTHHUIBI

OcHogHble NOHAMUS U
3AKOHblL XUMUU

AnnoTtponHbsle MoaupUKauy yriaepoaa (anmas, rpadur), Kuciopoaa
(kuciopo, 030H), oJioBa (cepoe u 6enoe 0510B0). [TonsTHE O
XUMHUYECKON TEXHOJIOTUH, OMOTEXHOJIOTUH M HAHOTEXHOJIOTHH.

Ilepuoouueckuii 3axon u
Ilepuoouuecras
cucmema XumMu4eckux
9/1eMeHmos
JI.U.Menoeneesa u
cmpoeHue amoma

PaI[I/IoaKTI/IBHOCTL. Hcmons3oBanue PaarOaKTUBHBLIX U30TOIIOB B
TCXHHUYCCKHUX LECIIAX. PentrenoBckoe N3JIYUCHUC U €0 UCII0JIb30BAHUC B
TCXHHUKE U MCOUITUHEC. MOJIGJ'H/IpOBaHI/Ie KaK METOJ MPOTrHO3UPOBAHUA
CUTyalluu Ha IMPOU3BOACTBC.

CmpoeHue eeujecmea

[TonspHOCTE CBSI3M M NOJIIPHOCTH MOJIEKyYJIbl. Konnencanus. TexydecTs.
Bosronka. Kpucramnmuzanus. Cy6numanus u aecyonumanust. AHOManuu
¢duznyeckux cBOMCTB BOAbI. JKuakue KpucTauibl. MUHEpabl U TOPHBIE
NIOPO/IbI KaK IPUPOIHBIE CMECU. DOMYJIBCUU U CYCIIEH3UU. 3011 (B TOM
yucie a3po3onn) u renu. Koarynsmms. Cunepesuc.

Booa. Pacmeopwi.

PacTBOpeHue kak (pu3nKo-XuMHUYECKHi rporecc. TernoBbie 3¢ GeKTh

Onekmponumuyeckast nipu pactBopeHun. Kpucrannoruapatsl. Penenne 3a1a4 Ha MaccoByo
ouccoyuayus JIOJII0 PACTBOPEHHOTO BenlecTBa. [Ipu-MeHeHne Bo/ibl B TEXHUUECKHUX
uensix. XKecTkocTh BOABI M CTIOCOOBI €e ycTpaHeHHs.. MuHepaabHbIe
BOJIBI.
Knaccugpurayus [IpaBuna pa3daBieHus: CEpHON KUCIOTHI. Vcmoap30Banne cepHOit
Heop2aHuyecKux KHCJIOThI B POMBILIEHHOCTU. ENiKKe 11e51041, X NCI0JIb30BaHUE B
COeOUHeHUl U UX NPOMBINUIEHHOCTH. ["alieHas u HeralieHas U3BeCTb, UX IPUMEHEHHE B
ceolicmea ctpoutenbeTBe. ['unc u anedactp, runcoBanue. [lonstue o pH
pactBopa. KucnoTHasi, mesnounas, HelTpaibHas cpefia pacTBOPOB.
Xumuueckue peaxyuu [onsarue 06 3mekTponmse. DIEKTPOIU3 PACIUIABOB. DIEKTPOIIU3

PacTBOPOB. DJIEKTPOJIUTHYECKOE NOJTydyeHUe amfoMuHusA. [IpakTrueckoe
IIPUMEHEHUE MIeKTpoau3a. ['anpBanoIuIacTuka. ['ansBaHocTerus.
Pa¢unupoBaHue [IBETHBIX METAJIOB.

Karanus. 'oMOreHHbIE ¥ TeTepOreHHble  KaTanu3aTopsl. IIpoMoTopEI.
Karanutnueckue siupl. UTHTHOUTOPBI.

[Ipou3BoICTBO aMMHMaKa: ChIpbE, annapaTypa, Hay4Hble IPUHLUIIBL.

Memannvi u nememainnol

Koppo3us MeTaimioB: XuMu4ecKas U JIEKTPOXUMUYECKasi. 3aBUCUMOCTD
CKOPOCTH KOPPO3HH OT YCJIOBUH OKpy:Karomiel cpensl. Kiaccudukarus
KOPPO3UHU METAJJIOB 110 pa3lIMYHbIM Npu3HakaMm. CriocoObl 3aIuThl
METaJIOB OT KOPPO3HH.

[Tpon3BOACTBO YyryHa U CTAJIN.

[Tonmyuenne HemeTaI0B (HPAKIIMOHHOM TEPETOHKOM JKUAKOTO BO3/AyXa U
JJEKTPOJIN30M PACTBOPOB MJIM PACIUIABOB JIEKTPOJIUTOB.

CunukaTHasi pOMBIIUIEHHOCTb. [Ipon3BOACTBO CEpHON KHUCIOTHI.

Ocrosnble noHAMUA
OpPeaHU4eCcKOl Xumuu u
meopusi cmpoenust
OpeaHU4ecKux
coeounenuil

[TonsiTre o cyOcTpaTe u pearente. Peakiuy okucieHus u
BOCCTAHOBJICHHSI OpraHUYeCKuX BemiecTB. CpaBHEHUE KIaCCH(PUKAITUN
COEMHEHMH U KiacCU(UKALMU PEaKIHii B HEOpraHMUeCKON U
OPraHUYE€CKON XUMHUH.

Yenesooopoowt u ux
nPUPOOHbLLE UCOYHUKU

[IpaBuno B.B.MapxkosnukoBa. Kiaccudukanus u HazHaueHHe
kayuykoB. Kimaccudukanus u Ha3HaueHHe pe3uH. Bynkanuszamus
Kay4JyKa.

[Tonyuenue arieTuneHa MUPOIU3OM METaHA U KapOUTHBIM CIIOCOOOM.
Peaknus nonumepusanuu BUHWIXJIOpUAA. [[0TMBHHAIXIIOPUA U €r0
npumMeHeHue. TpuMepusanus aneTuieHa B 0eH3011.
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[Tonsitue 06 sxcTpakiyu. BocctaHoBieHne HUTPOOEH301a B aHUJIHH.
I'omonornueckuit psg apenos. Tomnyon. HurpoBanue tosyosna. TpoTui.
OcHoOBHbIE HampaBJICHUsI POMBIIIIEHHOM MepepadOTKU MPUPOJIHOTO
raza. [lomyTHbIi HeTsIHOI ra3, ero nepepadoTKa.

[Tpouecchl MpOMBINIIIEHHON nIepepaboTKu HETH: KPEKUHT, PUPOPMUHT.
OxTaHoOBOE YHCII0 OEH3MHOB U IIETAHOBOE YMCIIO TU3EIBHOTO TOTUIUBA.
Kokcoxumuueckoe Mpou3BOACTBO U €ro NPOAYKIUSI.

Kucnopoocooeporcawue
opeanuyeckue
coeouHeHus

MeTHI0BBIHi CIUPT U €r0 HCIOIB30BAaHUE B KAUECTBE XUMHUECKOTO
CBIpbs. TOKCHYHOCTH METaHOJIA U TIPaBHJIa TEXHUKH 0E€30IaCHOCTH MPU
paboTe ¢ HUM. DTUIIEHIJIUKOJIb U €ro IpUMeHeHne. TOKCUYHOCTh
ATUJICHTIIMKOJIS ¥ TIPaBUJIa TEXHUKU O€30MTaCHOCTH MPH PaboTe C HUM.
[Monmyuyenue ¢peHoNa U3 MPOJTYKTOB KOKCOXMMHYECKOTO IPOU3BOJICTBA U
u3 Oensona. [Tomukonaencanus Gpopmanbsaeruaa ¢ GeHoIoM B
(heHomopopManbICTHIHYIO CMOITY. AtleTanbaerus. [loHaTrHe o KeToHax
Ha mpuMepe arnetoHa. [IpuMeHeHme areToHa B TEXHUKE |
POMBIIIJICHHOCTH.

MHoroo6pa3ue KapOOHOBBIX KHCIIOT (I[aBEJIEBOIl KHCIOTHI KaK
JIByXOCHOBHOM, aKpUJIOBOW KHCJIOTHI KaK HEMPEeNIbHOM, OeH30iHON
KUCIIOTBI KaK apOMaTH4eCKOM).

[InenkoobOpa3yromiye macia. 3aMmeHa KUPOB B TEXHUKE HETHIIIEBBIM
ceipbeM. CHHTETHYECKHE MOIOIIUE CPEACTRA.

Mono4yHOKHCII0e OpoXKEeHUE TITIOKO03bI. KHCIOMOTOUHBIE TPOTYKTHI.
CunocoBanue kopMoB. HurpoBanue nemtrosno3bl. [TupokcumH.

Azomcoodepacawue
opeanuyeckue
coeounenus. Ilonumepoi

AMI/IHOKaHpOHOBafl KHCJI0TA. KaHpOH KaK Mpe€AaACTAaBUTCIIb TTOJIMAMHUIHBIX
BOJIOKOH. Vcrosib30BaHKe THAPOIN3a OEIKOB B MPOMBIIIIIIEHHOCTH.
[MomBHHUIXITOPU, TOJUTETPAYTOPITIIICH (TSPIIOH).
denonopopmanpaeruaabie miactMaccsl. Lemtymonn. [IpoMeinuieHHOE
MMPOU3BOACTBO XUMHWYCCKUX BOJIOKOH.

3 YCJIOBUSA PEAJIMBALIIMU ITPOT'PAMMBI YYEBHOT' O IIPE/IMETA
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3.1 TpeGoBanuss K  MHHMMAJIBHOMY  MATEePHAJbHO-TEXHUYECKOMY
o0ecre4YeHu 1o
Peanuzanust paGoueii nmporpammsl yuebHoro npenmera OVIL 11 Xumus Tpebyer
HaJIn4us yuyeOHoro kabunera Xumus.
O6opynoBanne yueOHOTO KaOMHETA:
- MOCAJ0YHBIE MECTA M0 KOJUIECTBY O0yUaAIOITUXCS;
- paboyee MeCTO Mpeno/1aBaTes;
- KOMIUIEKT y4eOHO-HATJISITHBIX TTOCOOUI « XUMHUSI»;
- KOMILUIEKT JUCKOB ¢ 00YYarOIIMMU U KOHTPOJIUPYIOIIUMHU TIPOTpaMMaMH,
- IPe3eHTalUH 110 TeMaM Kypca
Texnuueckue cpeacTBa 00ydeHHUS:
- KOMIIBIOTEp C JIMIEH3NOHHBIM IPOTPaMMHBIM 00€CTIEYCHUEM U

MYJIbTUMEIAAIPOEKTOP.

3.2 UudopmannoHHoe odecnieyeHne 00yueHust
OCHOBHBIE HCTOYHUKH:
s npenogaBaresien
1. INabpuensua O.C., JIbicoa I'.I'. Xumus: kaura JIj1s mpemnoaaBaTeis: yqae0.-MeToI.
nocobue. — M., 2014.
2. [Mabpuensan O.C. u ap. Xumus i npodeccuil U cnenuanbHOCTe TEXHUYECKOTO
npouiist (AMEKTPOHHOE TPHUIIOKECHHE).
Jist 00y4yaromuxcs
3. ['adpuensiu O.C., OctpoymoB W.I. Xumus nns npodeccuit U cnenuaibHOCTEH
TEXHUYECKOro MpopuiIsl: yueOHUK AJisl CTy. YUPEKIeHUN cpeanero npod.odpa-
3oBanus. — M., 2014.
4. [Na6puensu O.C., Octpoymos W.I"., Cnaaxos C.A., lopodeea H.M. IIpaktukym:
ydueOHOe 1TocoOue JyIsi CTYJIEHTOB YUPEKJIEHUN cpeHero npod. oopazoBaHus. —

M., 2014.
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10.

11.

Ia6puensn O.C., OctpoymoB W.I., CnaakoB C.A. Xumusa: mnocobue s
noaroroBku Kk EI'D: ydeOHOoe mocoOuwe i CTYACHTOB YUYPESXKICHUH CpPEIHEro
npod.obpazoBanus. — M., 2014.

["abpuensia O.C., JIsicoa I.I. Xumus. TecTsl, 3a1a4u U ynpakHEHUS: ydeOHOE
nocobue JUIsi CTYJICHTOB YUPEKIEHUN cpemHero mpod. oopazoBanusi. — M.,
2014.

Epoxun FO.M., KoBanesa N.b. Xumus 15 npodeccuil 1 cnenuaibHOCTEH TEXHU-
YECKOT0 U €CTECTBEHHO-HAYUYHOTO Mpoduiieii: yueOHUK JIJIsl CTYIEHTOB yUpexKie-
HUM cpenHero npod. oopazosanus. — M., 2014.

Epoxun FO.M. Xumust: 3agaun u yrpaxHeHus: yueOHOe MocoOue s CTYACHTOB
yupexaeHuil cpeaHero npod. oobpazosanus. — M., 2014.

Epoxun FO.M .CO0OpHUK TECTOBBIX 3aJaHUI IO XUMUU: yueOHOE TocoOue 1is
CTYZICHTOB yUpEXKICHUM cpeaHero mnpod. oopazoBanus. — M., 2014.

Epoxun FO.M., KoBanesa N.b. Xumus nis npodeccuit 1 cnenuanbHOCTeH TEXHU-
4eCKOro mpoduisi. DNEKTPOHHBIA yUeOHO-METOANYECKHM KoMIuiekc. —M., 2014
CnaaxoB C. A., Octpoymos W.I", I'abpuensu O.C., JIykbssHoBa H.H. Xumust nos
npodeccuiin cnenuaibHOCTEN TEXHUYECKOTO MPouIsi. DIEKTPOHHOE MPHIIOKE-
HUE (NIEKTPOHHOE YueOHOE U3aHKE) AJIsl CTYIEHTOB YUPEXKIEHUN CPEAHETO MPO-

deccuonanpHoro oopazoanus. —M., 2014.

HNuTepHeT-pecypcesbi:

12.

13.

14.
15.
16.
17.
18.

www.fcior. edu. ru (MapopMannoHHbie, TPEHUPOBOYHBIE U KOHTPOJIBHBIE
MaTepHabl).

www.school-collection. edu. ru (Enunas koynekuus 1u@poBbIX
o0pa3oBaTeIbHBIX PECYPCOB).

dic.academic.ru - Akagemuk. CjoBapu U SHIUKIONEIUH.
www.booksgid.com - BooksGid. DnexkrporHas 6ubmuoTexa.
window.edu.ru - Enunoe okHO JocTyma kK 00pa3oBaTelIbHBIM PECYpPCaM.
st-books.ru - Jlyuimias yueOHast ntureparypa.

ru/book- DnexkTpoHHas OMOINOTEYHAS CHCTEMA.
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4 KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUS ITPOI'PAMMBbI

YYEBHOI'O IPEJIMETA

KoHTpomib 1 olleHKa pe3ysbTaToB OCBOeHUs yueOHoro npeamera OVII 11 Xumus

OCYHICCTBICTCA IIPCIIOAABATCIIEM B IIPOLECCC IPOBEACHUA IMPAKTHYCCKHX SaHHTHﬁ,

TCCTUPOBAHUA, 4 TAKIKC B PC3YJIbTATC BbINNOJHCHUSA O6yanOH_[I/IMI/IC5I WHIWBUAYaJIbHBIX

3aJIaHU#, TPOCKTOB, UCCIETOBAHUM.

Pe3ynbraTel  00y4yeHHSI  paCKpbIBAIOTCSI  4Y€pe3  YCBOCHHbIE  3HAHUA U

nprUOOpEeTeHHbIC YMEHUSI, HAIIPaBJICHHbIE HA (POPMHUPOBAHUE OOIIUX KOMIETEHIUH.

Pe3ysabTarhl 00y4yeHusi (mpeaMeTHbIE)
Ha YpOBHE YYE€OHBIX ACHCTBUN

@DopMbI U METObI
KOHTPOJISI M OLIEeHKU
pe3yJbTATOB 00y4YeHUsI

bazoean uacmo:

YMeTh:

*onpeae/siTh: BaJICHTHOCTb U CTENIEHb OKUCIEHUS! XUMUYECKUX
AJIEMEHTOB, TUIl XMMUUYECKOM CBSI3U B COEIMHEHMSX, 3apsijl HOHA,
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI, TUIl KPUCTAJUIMYECKON PEIIETKH,
XapakTep cpebl B BOJHBIX PACTBOPaX, OKUCIUTENb U BOCCTAHOBUTEIID,
HaIpaBJIEHUE CMEILEHUSI PABHOBECHUS MO]I BIMSHUEM Pa3INuHbIX
(akTOpOB, U30MEPHI U TOMOJIOTH, IPUHAJICKHOCTD BEIIECTB K PA3HBIM
KJIacCaM HEOPTaHWYECKUX U OPTaHUYECKUX COCANHEHUM; XapaKTep
B3aMMHOTI'O BJIMSIHMSI aTOMOB B MOJIEKYJIaX, THUIIBI PEAKIIUH B
HEOPraHWYECKON U OPraHu4eCKON XHUMMUH;

*XapaKTepu30BaTh: S-, P-, d-3JIEMEHTHI IO UX MOJOKEHUIO B
[Tepuonnueckoii cucreme [[.1. MenaeneeBa; o0Imue XuMHIECKIE
CBOICTBAa METAJIOB, HEMETAJVIOB, OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX U
OPraHNYEeCKHUX COECIMHEHMM; CTPOEHUE U CBOMCTBA OPraHUYECKHUX
COeIMHEHUH (YII1eBOA0POI0B, CIIUPTOB, (DEHOJIOB, AlIbJAECTH/I0B, KETOHOB,
KapOOHOBBIX KUCJIOT, aMUHOB, aMUHOKUCJIOT U YIJIEBOJIOB);

*00BbACHATD: 3aBUCUMOCTb CBOMCTB XMMHUYECKOT'O JIEMEHTA U
00pa30BaHHBIX UM BEILLECTB OT NoJiokeHus B [lepuoanueckoii cucreme
J.1. Menneneesa; 3aBUCHMOCTb CBOWCTB HEOPIAHUYECKUX BEILECTB OT UX
COCTaBa U CTPOEHUs, IPUPOY XUMHYECKON CBSI3U, 3aBUCUMOCTb CKOPOCTH
XMUMUYECKOH peakiy OT pa3InyHbIX (PaKTOPOB, PEAKIIUOHHON
CIOCOOHOCTH OPTaHUYECKUX COEIMHEHUN OT CTPOSHMSI UX MOJIEKYJI;
*BBINOJHATH XUMUYECKUI IKCIIEPUMEHT I10 PACIIO3HABAHUIO BAKHEHIINX
HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB, MTOJyYEHUIO KOHKPETHBIX
BELIECTB, OTHOCALINXCS K U3YYEHHBIM KJIacCaM COEIMHEHUN;
*IIPOBOAUTH PACUETHI 10 XUMUYECKUM (HOpMYJiaM U YpaBHEHUSIM
peaKLuii;

*0CYHIECTBJISITh CAMOCTOATEIbHBIA MOUCK XUMUYECKON HH(OpMALIUU C
UCIIOJIb30BaHUEM Pa3IMYHbIX UCTOUHUKOB (CIIPABOYHBIX, HAYYHBIX U
HAYYHO-TOMYJISIPHBIX W3/IaHUM, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
HuTepHeTa); UCIOIb30BaTh KOMIIBIOTEPHbIE TEXHOJIOTUH [t 00pabOTKU U
nepesayd XuMUYecKor HHPOpMAIH U €€ IPECTABICHUS B Pa3IMYHBIX
dopmax;

HCI0JIb30BAaTh IPHOOpeTeHHbIe 3HAHUA M YMEHHS B PAKTHYECKO

VYceTHBIH onpoc,
OIICHKA BBITIOJIHEHUS
1abopaTOPHBIX padoT,
TECTOBBIX 3a/IaHUH,
CaMOCTOATEIIbHOMN
paboThI
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AeATeJIbHOCTH U NOBCEeIHEBHOM KU3HU:

*J1J151 IOHUMAHMSA TI00ATBHBIX TPOOJIEM, CTOSIINX MIEPE]] YeTIOBEUSCTBOM:
HKOJIOTMYECKUX, SHEPTETUUECKHUX U CHIPbEBBIX;

*00bSICHEHUSI XUMHUYECKUX SIBICHUN, IPOUCXOISIINX B PUPOE, OBITY U
Ha MPOU3BOJICTBE;

*3IK0JI0OTUYEeCKH IPAMOTHOI0 MOBEIEHUs B OKPY KaIOIlel Cpejie;
*OLleHKH BJIMSIHUS XUMUYECKOTO 3arpsi3HEHUS] OKPYKaroIlel cpelibl Ha
OpraHu3M 4Y€JI0BCKa U JPYTUC )KUBbLIC OPraHU3MBI,

*0e3omacHOi padoThI C BEIIeCTBAaMHU B JJaOOpaTOpuu, OBITY U Ha
MIPOU3BOJICTBE;

somnpe/e/ieHHsl BO3MOKHOCTH MTPOTEKAHUS XMMHUECKUX MPEeBpaIleHUi B
Pa3IUYHBIX YCIOBUSX U OLICHKU WX MOCIEACTBUM;

*pacno3HaBaHMs U UICHTU(PUKAIUN BAXKHEUIINX BEIIECTB U MaTEPHUAIIOB;
*OlIeHKHU Ka4eCcTBA MUTHEBOM BOJbI U OT/AEIBHBIX IMUILEBBIX MPOIYKTOB;
KPUTHUYECKOHN OLIEHKH TOCTOBEPHOCTH XUMUYECKOW HH(pOpMaLny,
MOCTYMAIIICH M3 Pa3IMYHbIX HICTOYHUKOB.

3HaTh:

*POJIb XMMHHU B €CTECTBO3HAHMHU, €€ CBSI3b C IPYTUMHU €CTECTBEHHBIMU
HayKaMH, 3HAU€HUE B )KMU3HU COBPEMEHHOTO O0IIIeCTBA;

*BajKHelIne XUMHUYEeCKHEe MOHATHS: BEIIECTBO, XUMHUUYSCKUH 3JIEMEHT,
aTOM, MOJIEKYJIa, Macca aTOMOB U MOJIEKYJI, HOH, PaJANKal, AJTIOTPOMHS,
HYKJIHJIBI ¥ U30TOIIBI, ATOMHBIE S-, P-, d-OpOUTaIH, XHMHYECKas CBSI3b,
ANEKTPOOTPULIATENIBHOCTh, BAJICHTHOCTh, CTETIEHb OKUCIICHHUS,
ruOpuan3anus opouTaIeld, IMPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJI, MOJIb,
MOJIIpHas Macca, MOJISIPHBIA 00BEM ra3000pa3HbIX BEIIECTB, BEIIECTBA
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUSI, KOMIIEKCHBIE
COEIMHEHMS, TUCTIEPCHBIE CUCTEMbI, UCTUHHBIE PACTBOPHI,
ANEKTPOIUTHUYECKAS TUCCOIUAIUS, KUCTIOTHO-OCHOBHBIE PEAKIINH B
BOJHBIX PACTBOpAX, TMAPOIIU3, OKUCIEHUE U BOCCTAHOBJIEHHE, SJIEKTPOJIN3
CKOPOCTbh XUMUYECKON PeaKkliu, MEXaHU3M PEaKINH, KaTalu3, TEIUIOBOU
s deKT peakium, SHTAIBINA, TEMIOTa 00pa30BaHusl, SHTPOIIHUS,
XUMHUYECKOE PaBHOBECHE, KOHCTAHTA PaBHOBECHS, YTIIEPOIHBIN CKEJIET,
GbyHKIIMOHAIBHAS TPYIINA, TOMOJIOTHS, CTPYKTYPHAsl U MPOCTPAHCTBEHHAS
WU30MepHs, UHAYKTUBHBIN 1 ME30MEPHBIN d3PPEKThI, IITEKTPOPUIL,
HYKJI€O( I, OCHOBHBIE TUIIbI PEaKIIMi B HEOPTaHUYECKOW U OpraHMYECKOM
XAMHH;

*OCHOBHbIC 3AKOHBI XUMMU: 3aKOH COXPAHEHUSI MACChl BELIECTB, 3aKOH
MOCTOSIHCTBA COCTaBa BewecTB, [lepnoanueckuii 3akon .M. Menneneena,
3aKkoH ['ecca, 3akoH ABorajapo;

*OCHOBHBIE TEOPUU XUMHUU; CTPOCHUS aTOMa, XUMHUYECKOU CBSI3H,
ANEKTPOIUTUYECKON AUCCOLMALNH, KUCIOT U OCHOBaHUH, CTPOEHUS
OpraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUM (BKIIIOYAsi CTEPEOXUMHUIO),
XUMUYECKYI0 KUHETUKY U XUMHUYECKYI0 TEPMOJNHAMUKY;
*KJIACCU(PUKANNIO U HOMEHKJIATYPY HEOPTaHUYECKUX U OPTaHUYECKUX
COCJIMHEHMI;

*IIPUPOJHBIE UCTOYHHUKH YIJIEBOJAOPOJIOB U CIIOCOOBI UX NMEPEPadOTKH;
*BeleCTBA M MATEPHAJIbI, IIUPOKO UCIIOJIb3yEMBbIE B IPAKTHKE:
OCHOBHBIC METaJTBI U CIUTIABBI, TPauUT, KBApIl, MUHEPATbHBIC Y I00pEHMS,
MUHEpaJIbHbIE U OPraHUYECKHE KUCIOTHI, LIEJI0UN, aMMHUAK,
YTIIEBOJIOPOIBI, (DEHO, aHWIIMH, METAHOJI, ’TAHOJI, dTHJICHTJIMKOJIb,
TIUIEpUH, (opMabAeTH, alleTalbIerul, alleToH, IIII0K03a, caxapo3a,

KpaxmaJl, KJICT4YaTKa, aMUHOKHUCJIOTEI, 6€J'IKI/I, HNCKYCCTBCHHBIC BOJIOKHA,

Y CTHBIN OIpoC, OLEHKA
BBITIOJIHEHHUS
1abopaToOpHEIX PadoT,
KOHTPOJIbHBIX paboT,
TECTOBBIX 3aJaHUH,
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Kay4dyKH, IJIaCTMACChI, ’KUPBbI, MbUIA 1 MOIOILUE CPE/ICTBA;
*BKJIA/] POCCHICKHX U 3apy0e:KHBIX YUeHbIX, OKa3aBIINX HAHOOJIbIIIee
BJIMSIHUE HA Pa3BUTHE XUMUHU

Bapuamuenas uwacmo He npedycmMompeHo
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IIJIAHUPOBAHME YUEBHBIX 3AHATUMN C UCITIOJIb30BAHUEM
AKTUBHbBIX I UTHTEPAKTUBHbBIX ®OPM U METOZAOB OBYUYEHUA

[Ipunoxenue A

Ne Koabi
AKTHBHbIE M1 HHTEPAKTHUBHbIE ()OPMBI U METOIbI
n/n Tema yyeOHOro 3aHATHS Kon-Bo yacos oGyaenns (popmupyembix
YV u OK
1. OcCHOBHbIE TOHSITHS M 3aKOHBI XUMHUH 2 UcnonwszoBanne MKT. MeTon mpoekToB YY.01(OK 1,3)
2. [Tepronnueckuii 3aKOH U MEPUOINYECKAsT CUCTEMY 2 Metoa WTIOCTpalvyi U AEMOHCTPAIUH. YVY1.02(OK 2,3)
xuMuueckux anemenToB J[.M. Menpaeneena Hcnonb3oBanne MKT. Meroa npoekToB YV]I.03(OK 4,5)
3. CtpoeHue BeIecTBa 2 MeToa WUTFOCTPAIMK M IEMOHCTPAITHH. YVY.04(OK 6,7)
4. XuMUs ¥ TOBCEHEBHAS KU3Hb YEJIOBEKa 4 Hccnenoanue. [IpakTudeckuii MeTOI. YV]I.02(OK 2,3)
3. Bona, pactBopbl 5 PaboTa B manbIx rpynmax [IpakTuaeckuii METO/I. YVY]1.04(OK 6)
6. Krnaccudukanus HeopraHm4ecKux COeAMHCHUN 3 Metoa WITIOCTpaIUU U IEMOHCTPAIUH. YYA.01(OK 1,3)
Hcnons3zoBanue UKT. MoaennpoBanue. YYJ.03(0OK 4,5)
7. XHUMHUYECKUE PEAKIUU 3 Pabota B manbix rpynnax. [lpaktuueckuii MeTO YYA.01(OK 1,3)
8. Metayiibl 1 HEeMeTaJlJTbI 3 UccnenoBanue. [Ipaktuueckuii MeTo. YV]1.02(OK 2,3)
Pa300p KOHKPETHBIX CUTYaLUH.
9. XUMUSI ¥ DKOJIOTHUS 4 MeTo1 WILTIOCTPAIIMU U IEMOHCTPAIIMH. YV]1.04(OK 6,7)
10. Opranuyeckue cCoeJUHEHUS 2 Metoa WuTroCTpaluy U AEMOHCTPAIUH. YVY.02(OK 2,3)
Hcnonp3zoBanue MKT. Metoa mpoeKkToB. YV]I1.03(OK 4,5)
11. YT1eBo0pOIbl U UX TPUPOJIHBIC HCTOYHUKHU 4 MeToa WUTIOCTpalMKi U IEMOHCTPAIMH. YVY]1.04(OK 6)
12. | XumMudeckoe Mpou3BOJICTBO U OXpaHa 2 Metoa WITIOCTpaIuy U IEMOHCTPAIUH. YYA.01(OK 1,3)
OKpY>Kalolleu cpeibl Hcnonb3zoBanue UKT. Metoa npoekToB. YYJ.03(0OK 4,5)
MaxkcumaJjibHasi yueOHasi Harpy3Ka 256
Oobs3aTesibHAs HATPY3KA 171
KosnuuecTBo 4acoB MCNOIb30BAHUS AKTUBHBIX H 36
HHTEPAKTHUBHBIX (OPM H METO/I0B 00y4YeHUsI
% MCNoIb30BaHUS AKTUBHBIX H HHTEPAKTHUBHBIX 21%

(¢opm 1 MeTo10B 00yUeHNsI OT 005132 TEJIbHOI
YueOHOl HATPY3KH
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[Ipunoxenue b

TEMATHUKA BBIIIOJIHEHUSI HHANBUAY AJIBHBIX ITPOEKTOB
OVYIIL.11 Xumus

DOUO HIndp Tema MHAMBUIYAJIbHBIX IPOEKTOB Cpox
CTY/I€HTA Tpynnbl BbITNOJIHEHUS

Kuznp n gesrenpHocts .M. Menaeneepa

[NepuoanyeckoMy 3aKoHY OyyIee He TPO3UT pa3pyIlICHUE

Kusnb u gesrensHocTh. C AppeHuyca

BKJ'I&)] OTCUCCTBCHHBIX YUCHHBIX B Pa3BUTUC HCTOPUHN
3HeKTpOHHTI/I‘ICCKOI>'I JAUCCOMAII

Hcnonmp30BaHne MUHEPATBHBIX KHCIIOT HA TIPEIIPHITHAIX
paznuuHoro npoduis ( HeTsIHON, aBTOMOOUIILHOM)

Peaxiny ropeHust Ha MPOU3BOICTBE

Koppo3ust MeTajioB 1 criocoObl 3alIUTHI OT KOPPO3HUH.

Kuzsb u gestensHocTh A.M. byTiepoBa

DKOJIOTUYECKHE aCIEKThI UCITOIb30BaAHUS
YTIIEBOAOPOAHOTO ChIPbA. YFJ'IGBOI[OpOI[HBIC TOILIIMBA, €TI0
BU bl 1 HA3HAYCHHUC.

HanorexHnosorus, Kak IpUOPUTETHOE HAIIPABJICHUE
pa3BUTHUS HAYKU U ITpou3BoAcTBa B P.O.

Kuznp n nestenbHocTh .M. Menneneena

[TepuoanueckoMy 3aKOHY Oyyliee He TPO3UT pa3pylIeHue

Kuznp n gestenbHocTh. C AppeHuyca

Bxkiag oreuecTBEeHHBIX YUCHHBIX B pa3BUTUC TCOPUU
3JI€KTpOJIHTPI‘I€CKOI>i JUCCoranmn

Hcnonb3oBaHne MUHEPATIbHBIX KUCIOT HA IPEANPHUATUAX
pazmuyHoro npoduis (HedTsIHOH, aBTOMOOHUIHHOH)

Bopa — 310 XKU3Hb

KomnprloTep 1 €ro BIMsIHUE HA 3J0POBbE

KypeHnue u ero BiusiHuE Ha 310pOBbE UYETOBEKA

Buramunsl

BpenHble npUBBIYKU

buonuka

[Iutanue u ero BIUsSHUE HA 310POBHE

HI/ITpaTBI 1 310PpOBbEC YCJIOBCKA

I'MO ¥ ux BIUSIHUE HA OPTAaHU3M

buonornyeckue puTMbI
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