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PaGouass mnporpamma OVIIIl Xumus pa3paboTaHa B COOTBETCTBHHM C
TpeOOBAHUSIMU:

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

- (emepalIbHOTO TOCYIAPCTBEHHOTO CTaHAapTa CpeaHEr0 MpodheCCHOHATHFHOTO
obpazopanus (nanee — CI1O) mo ciemmansHOCTH 22.02.06 Capouroe npouzsoocmao.

- pEeKOMEHIAIMSIMH MO0 OPTaHU3AIUHU TTOTYYESHHS CPETHErO 00111ero 00pa3oBaHus B
npefenax OCBOCHHS 00pa30oBaTeNbHBIX MPOTPAMM CPEAHETO MPOQPECCHOHATBHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOTO o00mero oOpa3oBaHUS C YYETOM TpeOOBaHUM
dbenepanbHBIX TOCYJApPCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB M IOJydaeMOu
CHENUATIBHOCTH WK MPOdecCur CpeHEro MpodeccuoHaIbHOro 00pa3oBaHus (MMCHMO
JlenaprameHTa rocyJapCTBEHHOM MOJUTUKU B c(epe MOATOTOBKM paboOyuX KaapoB H
JI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259),

- MPUMEPHON TPOTpaMMbl OOIICO0pa30BaATEILHON yYeOHON TUCITUATITUHBI
Xumusa nns mpoecCHOHaIbHBIX 00pa30BaTENbHBIX OpPraHU3alliid, PEKOMEHOBAaHHOM
®denepaibHBIM rOCYIAPCTBEHHBIM aBTOHOMHBIM yupexaeHuem «DenepanbHblii UHCTUTYT
pa3ButHs oopazoBanus» (nanee — PI'AY «DOHMPO») B kauecTBe NPUMEPHON MPOTPaMMBbI
JUTsI peanu3aiiii OCHOBHOUM mpodeccroHanbHoi oOpa3oBaTenbHOM nmporpammbl CITO Ha
0a3ze OCHOBHOI'O 00IIero oOpa3oBaHUs C IMOJIYUYEHHEM CPEIHEro oOlero oopa3oBaHUs,

poTokoJ Ne 3 ot « 21 » urona 2015r., peructpaunonssiii HoMep peneHsuu Ne 384 or

« 23 » nroist 2015t. PT'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

AKTHBHBIX 1 THTEPAKTHUBHbBIX ®OPM 11 METO/IOB

[Tpunoxenune b

TEMATHKA BBIITOJIHEHWA MHAVMBUAY AJIBHBIX [TPOEKTOB
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1 HACHIOPT PABOYEM MTPOTPAMMBbI YYEBHOT'O ITPE/IMETA
OVYIIL.1]1 Xumusn
1.1 Obs1acTh NPpUMEHEHUA MPOTrPAMMBbI Y4eOHOI0 peMeTa
[Iporpamma  yuebHoro mpeamera OVILIl  Xumus  ABISE€TCS  4YacCThIO
oOmieoOpa3zoBaTebHOTO IMKIAa oOpa3oBaTenbHO mporpammbl  CIIO  mporpamMmb
MOJTOTOBKHM CIlenuanucToB cpennero 3BeHa (mainee — [IIICC3) mo cnenuaibHOCTH

cpeanero npodeccuoHanbHoro oopazopanust: 22.02.06 Ceapouroe npouzeo0cmeo.

1.2 MecTto yueOHoro npeamera B crpykrype HIICC3

VY4eOHbIl peIMeT ABIISIETCS MPEAMETOM 0011e00pa30BaTENbLHOr0 Y4eOHOro UK
B COOTBETCTBUU C mexHoa02uyeckum npoduieM npopheccuoHaIbHOro 00pa3oBaHusl.

VYueOHbIil mipeaMeT oTHOCUTCA K npeaMerHoi obnactu GI'OC cpemgnero oOiero
o0pa30BaHUs €CTECTBEHHBIX HAYK U3 00s13aTEIBHBIX MTPEIMETHBIX 00IaCTE.

VYpoBeHb ocBoeHus yueOHoro npenmera B coorBerctBun ¢ ®I'OC cpennero obiiero
oOpa3zoBaHusl 6a3086blil.

Peanuzamus cogepxaHust y4eOHOro MpeaMeTa IMpearoyiaraer  CoOI0aeHUe
IIPUHLANA CTPOrOM IMPEEMCTBEHHOCTH IO OTHOLIEHUIO K coaep:kanuto kypca OVIL 11
Xumus Ha CTyIIEHU OCHOBHOI'O 00I1IEr0 00pa3oBaHUsl.

B 1o xe Bpems yueOHbI mpeamer OVIL 11 Xumus nis npodecCHOHAIBHBIX
o0Opa3oBaTeIbHBIX OpraHU3alMi 00J1a/1aeT CAMOCTOSITEIbHOCTBIO U LIETbHOCTBIO.

PaGouas nmporpamma yuebHoro npeamera OVIIL 11 Xumus iMeeT MEKIIPEAMETHYIO
CBs3b C 00ImIeo0pa3oBaTebHbIMU  yueOHbIME TipenMetramu, OVIL0S Acmponomus,
OVII. 10 @uzuka, Y/[I1.01 Dxonocuss moe2o kpas M npodecCuoHaNbHON TUCIUIIIUHON
OI1.08 MamepuanogeoeHrue.

N3yuenue yueOHoro mnpeamera OVIL 11 Xumus 3aBepiiaeTcss MPOMEKYTOUHOMN
aTTectauuet B gpopme oughgepenyuposannozo 3auema B pamkax ocBoenus [IIICC3 na

0a3e OCHOBHOI'O O0IIIero 00pa3oBaHMUs.
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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 3aKOHOMEPHOCTSAMU; YBEPEHHOE MOJb30BAHNE XUMUYECKOW TEPMUHOJIOTUEN U

CHUMBOJIUKOM;

— BJIaACHHUC OCHOBHBIMH MCTOJAaMH HAYYHOI'O ITIO3HAHHA, UCIIOJIb3YCMBbIMH B XMMHUHU

HAOJII0ICHUEM, OTTMCAHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM; yMEHUE 00pabaThiBaTh,

O0OBACHATH PE3YJIbTAaThl HIPOBCACHHBIX OIIBITOB U ACJIATH BBIBOJAbI; TOTOBHOCTD U

CIIOCOOHOCTh MNPUMCHATb MCTOAbBI ITIO3HAHUWA IIPHU PCINCHUM IIPAKTUYCCKHX 3a1a4,

- C(l)OpMI/IpOBaHHOCTB YMCHHA NaBaThb KOJIMYCCTBCHHLIC OIICHKH U IMTPOU3BOAUTH

pacyeTsl Mo XUMHUUIECKUM (GOpMyJiaM U YpaBHEHUSM;

— BJIIaACHHUC IIpaBUJIaMHU TCXHUKHN 0e30ITaCHOCTH ITPpH UCIIOJIBb30BAHUHU XUMHUUYCCKUX

BEIIIECTB;

—  c(OpMHUPOBAaHHOCTL COOCTBEHHOW TMO3UIUM IO OTHOIIEHHUIO K XHUMHUYECKOM

uH(popMaIy, NoJy4aeMor U3 pa3HbIX HCTOYHUKOB.

OcBoenue comepxanust ydyeObnoro mpeamera OVILI1 Xumus obecnieunBaeT

dbopMHpoBaHWEe M pa3BUTHE YHUBEPCAIbHBIX Y4yeOHbIX nedcTBuil (manee — YY]I) B

KOHTEKCTE MPEEMCTBEHHOCTH (DOPMUPOBAHHMS OOIINX KOMITETCHITHH.

Buabl yHuBepcaJbHbIX y4eOHBIX
JaeHcTBUM

OO0mue KoMneTeHUU
(B coorBeTcTBUM ¢ PI'OC CIIO 1o cnenuajibHOCTH)

YY .01 JluuHOCTHBIE

(obGecrnieunBalOT IIEHHOCTHO-CMBICIOBYIO
OPHEHTAIIHIO o0yyaromuxcs u
OpPHCHTAIIMIO B COIMAIBHBIX pPOJSIX W
MEXJIMYHOCTHBIX OTHOIICHUSX).

OK 1. [loHumars CyImHOCTb U COLMAIBHYI0 3HAUUMOCTh
cBoel Oyymien nmpodeccuu, MPOSIBIATh K HEH
YCTOWUYMBBIN UHTEPEC.

OK 3. ITpyHuMaTh peueHns B CTAaHIapTHBIX U
HECTAHJAPTHBIX CUTYallUsAX U HECTHU 3a HUX
OTBETCTBEHHOCTb.

OK 8. CaMOCTOATENBHO ONPEAENATh 3aJa4H
npoeccroHaNbHOTO U TUYHOCTHOTO Pa3BUTHS,
3aHUMATbhCs CaMO00Opa30BaHNEM, OCO3HAHHO IJIAHUPOBATh
MOBBILICHHE KBATH(PHUKAIIH.

YV .02 PerynstuBHble

TeJIenosaraHme, TUTAHUPOBAHHE,
MIPOTHO3UPOBAHNE, KOHTPOJIb
(Koppekmus), CaMOperyysaIus, OICHKa
(obecrnieunBaroT OpraHU3aIHIo
oOydJaronmmMucs cBOEH y4eOHOMH
JEeSTETbHOCTH)

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESTEIBHOCTD,
BbIOMPATh TUIIOBBIE METO/IbI U CIIOCOOBI BHIIIOJHEHUS
npodeccnoHaNbHbIX 3ajay, OLEHUBATh HX 3(PPEKTUBHOCTH
U KauecTBo.

OK 3. ITpuHuMaTh peueHus B CTAaHJApTHBIX U
HECTaH/JApPTHBIX CUTYallUsAX U HECTU 33 HUX
OTBETCTBEHHOCTb.
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Buabl yHuBepcaabHBIX Y4e0HBIX

O0mme KOMIEeTEHIINHT

AeCTBUM (B coorBercTBUM ¢ PI'OC CIIO 1o cnenuajibHOCTH)
YVYJ].03 Ilo3HaBarenbHbIC OK 4. Ocy1iecTBasATh HOUCK U UCTI0JIb30BAHUE
(obecneunBaroT HCCIIeIOBATENLCKYIO | mH(pOopManmu, HeoOXoauMou st 3 (HEeKTUBHOTO

KOMITETEHTHOCTh, YMEHHE paboTaTh C
uHpopmanuei).

BBITNOJIHEHUS MTPO(ecCHOHANBHBIX 3a/1a4,
po(heCCUOHATIBHOTO U JTMYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnonp3oBaTh HHOOPMAITMOHHO-
KOMMYHHKAIIHOHHBIC TEXHOJIOTHH B MPO(ECCHOHATBHOMN
JESITeIbHOCTH.

OK 9. OpueHTHpOBATHCS B YCIOBUSAX YaCTOM CMEHBI
TEXHOJIOTHH B MpodeccuOHAbHOM 1eATeIbHOCTH.

YV .04 KomMMyHUKATUBHbBIE
(obGecrmeunBaroT COIMAIIBHYIO

KOMITETCHTHOCTh U YUET MO3UIIUN JPYTHX
JIOIeH, YMEHHUE CIylIaTh W BCTYNAaTh B
JMAJIOT, Y4YacCTBOBAaTh B KOJUICKTUBHOM
00CyXICHUHN mpo0Jem,
B3aMMOJICHICTBOBATh M COTPYJHHUYATH CO
CBEPCTHHKAMH U B3POCJIBIMH).

OK 6. PaboTaTh B KOJUIEKTUBE U B KOMaHJe, 3PHEKTHBHO
00IIaThCs ¢ KOJIJIETaMH, PyKOBOJCTBOM, TOTPEOUTENAMH.
OK 7. bpatp Ha ce0s1 OTBETCTBEHHOCTD 3a pabOTy WIEHOB
KOMaH/Ibl (TIOAYMHEHHBIX ), 32 PE3yJIbTAT BBIIIOJTHEHUS
3a/IaHHAMN.

1.4 Kosin4ecTBO 4aCOB Ha OCBOEHME MPOTrPAMMBbI Y4e0HOI 0 MpeaMeTa

MakcumainbHasi yueOHast Harpy3ka oOyuyatomierocst /54 Jaca, B TOM YHUCJIE:

- o0s13arenpHas yueOHas Harpy3ka odyyatouierocs /(3 yaca;

- caMocCTosITeNbHAs paboTa oOyyaroierocst 5/ yac.

B Tom wumcrne uacoB BapuaTMBHOH 4YacTMm y4eOHbIX 1ukiIoB [I[ICC3

PEeTyCMOTPEHO.

HC
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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) 154
Oobs13aTesibHAs yueOHAsi HATPY3Ka (Bcero) 103
B TOM YHCJIE:
na0opaTOpHbIE 3aHATUSL 9
MPAaKTUYECKUE 3aHATHS 17
KOHTPOJIbHBIE pabOThHI He npedycMompeno
CamocrosiTesibHasi padoTa o0yuarouierocs (Bcero) 51
B TOM YHCJIE:
BBITIOJIHEHHUE YIPaXKHEHHUH 26
COCTaBJICHUE KOHCIIEKTa 12
HOATOTOBKa pedepara 3
MOJrOTOBKA AOKJIaAa 5
IIOArOTOBKA MPE3€HTaUU 0
COCTaBJICHUE TaOJIMIIbI 5
[TpomexyTouHas aTTectanus B hopme oughghepenyuposanmoz
0 3auema

[IpodumnpHOEe w3ydenne oOmEeoOpazoBaTensHOTO YyueObHoro mpenmera OVII 1]
Xumus OCYIIECTBISIETCS YaCTUYHBIM TIepepacrpeieicHHeM y4eOHBIX 4acoB U O0TOOpOM

MUIAKTUUECKNX €IUHHI] B 3aBUCUMOCTH OT BaXXHOCTH TEM I crnenuaiabHocTu 22.02.06

Csapounoe npouz800cmaeo.
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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 4 2
OcHoBHBIE 1 OcHoBHbIe MOHSATHSA XUMMHU. BemectBo. Atom. Mosiekyia. XMUMUYECKUN 3JIEMEHT. 3

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 XUMUH. CTEXMOMETPHS. 3aKOH COXPAHEHUSI MAaCChl BEIIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJIIPHOM CTPYKTYpPbI. 3aKOH ABOTAJIpO U CIACACTBUS U3
Hero. PacueTHble 3a71aun Ha HAXOXKJICHUE OTHOCUTEIILHON MOJICKYJIIPHON MacChl, OIpeIesieHrue
MacCOBOM JOIM XMMHYECKHUX 3JIEMEHTOB B CJIOJKHOM BEIIIECTBE.

JlaGopaTopHble 3aHATHA

He npedycmMompeHo

HpaKanecKne 3aHATHUSA

1 Pemienne PaCUYCTHBIX 3a4a4 Ha OIIPECACIICHUC MacCOBOM JOJIM XUMHYECKHUX 3JIEMEHTOB B
CJIO’KHOM BCHICCTBC.

1

KonTpoabHbie padoTsl

He npedycMompeHo

CamocTosiTesibHasi padoTa o0yuyawuerocs

KadecTBeHHBIN U KOJTUYECTBEHHBIN COCTAB BEIIECTB. XMMHUYECKUE 3HAKU U (DOPMYJIBI.
OTHOCUTENbHBIE aTOMHAsI U MOJIEKYJIIpHas Macchl. KoandecTBo BeliecTsa.
OCHOBHBIE 3aKOHBI XUMUH.

2

10
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Tema 1.2
Hepuoaunyeckuii
3aKOH U
nepuoanyecKas
cucreMa
XUMHYECKHX
3JIeMEeHTOB
JI.A.MennaeneeBa
U CTPOEHHE aToMa

Copep:xanue y4e0HOIr0 MaTepuaJia

1 Iepuoauueckmnii 3axon [{.U.MenneneeBa. Otkpoitue JI.M1.Menneneessim [lepuoanueckoro
3akoHa. [lepuoanueckuit 3akon B opmynuposke J[.M.MenneneeBa. [leproauueckas Tabnuiia
XUMHYECKUX JIEMEHTOB — TIpaduueckoe 0ToOpakeHue epruoIndeckoro 3akoHa. CTpykTypa
MIePUOIMYECKON TAOJIMIIBI: TEPHOIbI (MaJIble ¥ OOJIBINKE), TPYIIIHI (TJ1aBHAs U TOOOYHAs).

2 Crpoenne atoma u llepuonnuecknii 3axon .M. MenaeseeBa. AToM—CII0XKHas YacTHIIA.
Snpo (MPOTOHBI U HEUTPOHBI) U NIEKTPOHHAsE 000s10uKa. M30T0nbl. CTpOeHHE IEKTPOHHBIX
000JI09€K aTOMOB 3JIEMEHTOB MaJIbIX MEpHUOA0B. OCOOEHHOCTH CTPOEHHS MIEKTPOHHBIX
000J104eK aTOMOB 3JIEMEHTOB OOJIBIINX MEPHUOIOB (MEPEXOAHBIX AN1eMeHTOB). [loHsATHE 00
opouTansx. s-, p- u d-opourtanu. DIEeKTPOHHbIE KOHOUTYPAIIUN AaTOMOB XUMHUECKUX
3JIEMEHTOB.

Cospemennas ¢popmynuposka [lepnoandeckoro 3akona. 3Hadenue [lepuoaumueckoro 3akoHa u
[lepuonuyeckoil cucteMbl XUMHUYECKUX 3ieMeHToB J[.J1.MeHnneneeBa as pa3BUTHS HAYKU U
MIOHMMAaHHUS XMMHUYECKON KapTHHbI MHpa.

JlabopaTopHbIe 3aHATHS

He npedycCMOmpeHo

HpaRanecmle 3aHATHUSA

1 Pemienue 3aga4d Ha OIIPCACIICHUC CBOMCTB XMMHYECKHMX 3JIEMEHTOB IO HUX PpacCIoJIOKCHUIO B
[1CX0.

1

KonTpoabHbie padoThl

He npedyCMOMPEHO

CamocTrosiTesibHasi padoTa o0yuyarwuerocs

[Tepuoanueckas TabnuIa XUMUYECKUX SJIEMEHTOB — Tpadudeckoe 0TOOpaxeHHe MepruoJuueckoro
3akoHa. CTpyKTypa MepuoInyecKon Taduibl. AToM—cioxkHas yactuia. CTpoeHHe 3JeKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB MaJbIX IEPHOJOB U OONbIIHX NepruoaoB. [lonsatue 06 opoUTasX.
CoBpemennas popmynupoBka [lepuogmueckoro 3akoHa. 3Hauenue Ilepuoaguueckoro 3akoHa 1
[Tepuoanueckoit cucreMbl XuMudeckux snemMenToB J[.Ml.MeHneneeBa ais pa3BUTHS HAyKU U
MOHUMAaHUI XUMHUYECKOU KapTUHBI MHpa.

4

Tema 1.3
Ctpoenue
BelllecTBA

Conepxanue yueOHOro MaTepuaJia

1 HNonnas xumu4eckasi cBsi3b. Katnonsl, ux oOpa3zoBaHue U3 aTOMOB B pe3yJibTaTe Ipouecca
OKHCJIeHUsl. AHHOHBI, UX 00pa30BaHUE U3 AaTOMOB B pe3yJibTaTe Mpoliecca BOCCTAHOBJICHUS.
HonHast cBsI3b KaK CBSI3b MEXK/ly KATHOHAMHU M aHHOHAMH 32 CUET 3JIEKTPOCTATHUECKOT O
nputsbkenus. Kiaccudukanus HOHOB: 110 cOCTaBy, 3HaKy 3aps/a, HAINYHUIO THIPATHON
o0osiouku. MoHHbIE KpucTauIMYecKue pemeTku. CBONCTBA BEIIECTB C MOHHBIM THUIIOM
KPUCTAJIMYECKON PELIETKH.
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KoBajienTHasi xuMHuueckas cBsi3b. MexaHu3M o0pa3oBaHUs KOBAJIEHTHOW CBSI3U(OOMEHHBIN 1
JIOHOPHO-AaKIENTOPHBIN). DIEKTPOOTPHULIATEIbHOCTh. KOBasleHTHBIE NOJIIpHAst U HEMOJISIpHAS

CBolicTBa BCHICCTB C MOJICKYJIIPHBIMHY M ATOMHBIMHA KPHUCTAJJIMYCCKUMU PCIICTKAMMU.

CBA3U. KpaTHOCTI) KOBaJICHTHOM CBSI3U. MOJ'ICKy.]'IS[pHBIe " aTOMHBIC KPUCTAIIIMYECKUEC PCIHICTKH.

MeTam4yeckasi ¢cBsi3b. MeTtannndeckas KpUCTAJUINYCCKAA PCUHICTKA U MCTAJJIMUCCKAA,
XUMHUYECKas CBsA3b. OU3NYCCKHE CBOMCTBA METAJIJIOB.

ArperaTHble COCTOSIHUSI BellleCTB ¥ BOAOPOAHAsS CBAA3b. 1Bepoe, )KUIKOE 1 ra3000pa3Hoe
coctosiHus BemiecTB. [lepexoa BemecTBa U3 OTHOTO arperaTHOTO COCTOSIHUSI B IPYTOE.
BomopoaHas cBs3b.

Yucrble BemecTBa M cMecH. [lorsaTue o cMecu BemiecTB. I 'oMOreHHEIC B TCTCPOTCHHBIC CMECH.
CocraB cMeceii: 00beMHast 1 MacCoBast JO0JIM KOMIIOHCHTOB CMCCH, MaCCOBas JOJIA an/IMeceﬁ.

JAucnepcubie cuctemsl. [lonstue o nucnepcHoit cucteme. JlucrnepcHas dasza u AuCiepcHOHHAS
cpena. Knaccudukanus nucnepcHbix cucteM. [IoHSITHE 0 KOJIIOUIHBIX CHCTEMAaX.

JlaGopaTopHble 3aHATHSA 2
1 JIIT3 1 «Pacnaja coeMHeHN ¢ MOHHONW XUMHUYECKOM CBSI3bIO MPH PACTBOPEHUH B BOJIEY.
2 JIIT3 2 «O3HaKOMJIEHHE C AUCTIEPCHBIMU CUCTEMAMM.
I[IpakTHYeckne 3aHATHS 2
1 Brinosinenue 3a1anuii mo temMe « CTpoeHHE BEIeCTBay
2 [TpaBuna 6e30macHOCTH MPHU PabOTE C SAKUMHU, TOPIOUYUMHU U TOKCUIHBIMH BEIICCTBAMU
KOHTPOJILHLIC paﬁoTbl He npedycmompe}.to
CamocTosiTesibHasi padoTa 00yuauierocs 4
Buasl xumudeckoil cBsa3u. Tuibl KpucTasinuecKux pemeTok. YucTrie BelecTBa U CMECH.
JlucniepcHble CUCTEMBI
Tema 1.4 Conepxanue y4eOHOro MaTepuaJia 6
Boaa. PactBopbl. | 1 Bona. PacTBopsbl. PacTBopenne. Boia kak pactBopuTesb. PacTBOpUMOCTh BEILIECTB. 3
DJIeKTpOIUTHYEC Haceliennbie, HeHACHIIEHHbBIE, TEPECHIILIEHHBIE PACTBOPHI. 3aBUCUMOCTb PACTBOPUMOCTH

Kaf JUuccomanmsd

ra3oB, )KHJIKOCTEH M TBEP/IbIX BEIIECTB OT Pa3IMYHBIX (akTOpoB. MaccoBast 10Jist
pPacTBOPEHHOTO BEIIIECTRA.

3JIeKTp0JII/ITI/I‘leCKaﬂ AUCCONHALIUSA. BHCKTPOJII/ITBI " HEOJICKTPOUTEI. :‘)J'ICKTpOJ'II/ITI/I‘ICCKaH
aucconuanus. MexaHu3Mel 3JI€KTpOJII/ITI/I‘IeCKOI71 Aaucconannu it BEIICCTB € Pa3/IMYHbIMU
THITAMH XUMHUYECKOH CBS3H. FI/II[paTI/IpOBaHHBIC U HETUAPATUPOBAHHBIC HOHBI. CreneHb
BHGKTpOHHTquCKOﬁ Jucconuanuu. CunbHbIC U c1a0ble 3JICKTPOJIMTEIL. OCHOBHBIC TIOJIOKCHUS
TECOpHUHn 3H6KT‘pOHHTquCKOﬁ JAUCCOIMaliM. KI/ICJ'IOTBI, OCHOBAHMS M COJIM KAaK 3JICKTPOJIMTHI.
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JlaGopaTopHble 3aHATHSA 1
1 | JIII3 3 «M3yveHue cBOMCTB KPUCTAIUIOTHAPATOB HA MIPUMEpPE CyIb(aTa Mean».
IIpakTHyeckune 3aHATHS 2
1 Pemenue 3aa4 Ha onpesiesieHne MacCOBOM J10JIM PACTBOPEHHOI'O BELIECTBA B pacTBOpE
2 IIpoBenenne XuMu4eCKUX peakiuil B pactBopax. [IpoBeneHne XuUMUYECKUX peakLuil Ipu

HarpeBaHuu
KonTpoabHbie padoThl

He npedyCMOMPEHO

CamocrosiTesibHAst padoTa 00y4arouerocst

Bopa kak pactBoputens. PactBopumocts BemiecTs. CuibHbIE U cilabble 31eKTpOoiauThl. OCHOBHBIE
II0JIO’KEHUSI TEOPUH IEKTPOIUTUYECKON nucconnannu. KucioTel, OCHOBaHUS U COJIM KaK
JJIEKTPOJIMUTHI.

3

Tema 1.5
Knaccupurxanus
HEOPraHNU4YeCcKHX
COeIHHEeHUH M UX
CBOMCTBA

Conepxxanue y4eOHOro MaTepuaJia

10

1

Kuciotsl 1 ux cBoiicTBa. KHCIOTHI KaK 3JIEKTPOJIUTHI, UX KIACCU(PHUKALMA [0 Pa3InYHbIM
IIPpU3HAaKaM. XMMHUYECKHE CBOWCTBA KUCIIOT B CBETE TEOPUH JIEKTPOIUTHIECKON TUCCOLUALINN.
Oco6eHHOCTH B3aUMOIEHCTBUS KOHLIEHTPUPOBAHHOM CEpHOI M a30THOM KHUCJIOT C METaJUIaMHU.
OcHoBHbIE CIOCOOBI MOTYYEHHsI KUCIOTHI.

OcHoBanus M ux cBoiicTBa. OCHOBAaHUS KaK AJIEKTPOJIUTHI, UX KIaCCU(PUKALMS 110 pa3IUYHbIM
IIPpU3HAaKaM. XMMHUYECKHE CBOWCTBA OCHOBAHUI B CBETE TEOPUU AIEKTPOIUTHIECKOMN
aucconuanuu. PaznoxeHne HepacTBOPUMBIX B BOjie OCHOBaHHMNH. OCHOBHBIE CIIOCOOBI MOTY4EHUS
OCHOBaHUM.

Couu 1 ux cpoiicTBa. Conu Kak 37eKTponuThl. COlM CpeHUE, KUCIbIE K OCHOBHBIE.
XWMHYECKHE CBOMCTBA COJIEH B CBETE TECOPHUH IICKTPOIUTHICCKON nuccormanuu. Crocoos
MOJY4YEHUs cosei. [ maponaus3 cosen.

Oxcuasbl 1 ux cBoiicTBa. CosneoOpa3zyromuye 1 Hecoieoopasyromiue okcuasl. OCHOBHEIE,
aM(l)OTeprIG " KHUCJIIOTHBIC OKCHU/BI. 3aBI/ICI/IMOCTI: xapaKTepa OKCHAa OT CTCIICHU OKUCJIICHUA
o0pa3syromero ero MeTajia. XuMHUYECKHe CBOWCTBA OKCHIOB. [lomyueHne okCrIoB.

JlabopaTropHble 3aHATHS

1

JII13 4 « B3aummopaeicTBHE KUCIOT C METANIAaMU, OKCHJIAMH METAJIOB, THAPOOKCHIAMM).
«M3ydenue 3aMenieHust Meau xeye3oM. M3yueHne B3auMoJCUCTBUS COJICH C COJISIMID).
«/3ydeHne ruapoan3a conei»

IIpa

KTHYCCKHE 3AaHATHSA

KauecTBeHHBIN M KOJIWYESCTBCHHBIN aHAIN3 BCIICCTB

OnpeneneHue xapakTepa cpeabl paCTBOPOB COJIEH

13
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KontpoJsbHble padoThl

He npedycmMompeHo

CamocrosiTesibHAst padoTa 00y4aromerocst
Knaccel HeopraHndeckux COeIMHEHUI; OKCUIbI, KUCIOThI, OCHOBAaHMS, COJIH. X CBOMCTBA,
MOJTy4YEeHHE U TPUMEHEHHE

5

Tema 1.6
XuMH4yecKue
peakuuu

Conepxxanue y4eOHOro MaTepuaJia

12

1 Kiaaccndukanusa xumuyecKux peaknuil. Peakuny coequHeHys, pa3iokeHus, 3aMEILEHus,
obomena. Karamurnyeckue peakuun. OOpatumble 1 HEOOpaTUMbIE peakiiui. [ oMOreHHbIe U
reTeporeHHble peakui. DK30TepPMUYECKHE U HJ0TepMUYecKre peakiuu. TemnoBoi addexr
XUMUYECKUX peakuui. TepMOXuMUYeCKHe YPaBHEHUSI.

2 OKHCIUTEBHO-BOCCTAHOBUTEIbHbIE peakunu. CTeneHb oKucieHus. OKUCITUTENb U
BOCCTaHOBJICHHE. BoCcCTaHOBUTEND M OKHCIIEHHE. MeTo1 3JIEKTPOHHOTo OanaHca Jist
COCTaBJICHHS YPABHEHHUI OKHCINUTEIbHO-BOCCTAHOBUTEIBbHBIX PEAKITUH.

3 CkopocTh XMMHYECKHX peakuuil. [IoHsaTHE 0 CKOPOCTH XMMHUUYECKUX peaklnii. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKUX PEAKLUH OT pa3IHyHbIX (PAKTOPOB: MPUPOJIBI pEarupyromuX BEIIECTB,
WX KOHIEHTPALNH, TEMIIEPATYPbl, TOBEPXHOCTH CONMPUKOCHOBEHMS U UCTIOJIb30BaHUS
KaTaJIu3aToOpOB.

4 Oo0paTumMocTh XUMHUYeCKHX peakuuid. OOpaTuMbIe 1 HEOOPATHUMBIC PEAKIIMA. XUMHIECKOE
paBHOBECHE U CIIOCOOBI €r0 CMEIIEHHUSL.

11

JlabopaTopHble 3aHATHA

1 JIII3 5 «3y4yeHune 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT IPUPOJIbI PEarupyOIINX BEIIECTB U
KOHIIEHTpAIMH, OT TEMIIEPATYPbl U IOBEPXHOCTH CONPUKOCHOBEHUS PEarMpYyIOIINX BELIECTBY.

IIpakTnyeckune 3aHATHS

He npedycMompeHo

KonTposabHabie padoThl

He npedycMompeHo

CamocrosiTesibHAst padoTa 00y4arouerocst
Peakiuu coenuHeHus, pasioxeHus, 3amenienus, oomena. Katanuruueckue peakuuu. OOpatumslie U
HeoOpaTHMBbIe peakiny. | OMOTeHHBIE 1 TeTePOreHHbIE PEaKIUU. DK30TEPMUUYECKHIE U

SHAOTEPMHUYECKUE peakuu. TermioBoil ahdexT xumudyecknx peakiuil. TepMoXuMHUecKue ypaBHEHHUS.

OKHCIUTENBEHO-BOCCTAHOBUTEbHBIE PEAKIMHU. CKOPOCTh XUMHUUECKHUX pPEeaKIMi. 3aBUCUMOCTh
CKOpPOCTH peakLHil OT pa3InyHbIX (GaKTOPOB

6

Tema 1.7
MeTaaabsl 1
HEMETAJLIbI

Conepxanue y4eOHOro MarepuaJia

10

1 MeTtaiabl. OcOOEHHOCTH CTPOCHHUSI aTOMOB U KpHCTAII0B. DU3HUYECKHe CBOMCTBA METAJIIOB.
Knaccugukanus MeTanaoB o pa3InyHbIM IPU3HAKaM. XMMHUYECKHE CBOMCTBA METAIJIOB.
DNEeKTPOXUMHUYECKUH Psiji HANPSDKEHUN MeTauioB. MeTamioTepMusi.
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O61ue ciocoObl nonyyenust MetamioB. [lousatue o metamypruu. [Tupomerannyprus,
TUJIPOMETAILTYPrusl U 3eKTpoMeTautyprus. CIijiaBel YEpHBIE U LIBETHBIE.

2 Hemetanubl. OcoOeHHOCTH CTpOeHHs aTOMOB. HeMeTampl—IpocThblie BEelecTBa.
3aBHCHMOCTb CBOMCTB TraJIOTEHOB OT UX TOJIOKEHHS B TIEPHOIUUECKON CUCTEME.
OKHCIUTENBHBIE U BOCCTAHOBUTENILHBIE CBOMCTBA HEMETAIIOB B 3aBUCUMOCTH OT X
TIOJIOKEHHS B PSAAY IEKTPOOTPUIIATEIIEHOCTH.

JlabopaTopHble 3aHATHUS 1
1 JIII3 Ne 6 «M3yuyeHne B3auMOAEHCTBUS METAJJIOB C KUCIOTAMHU U cOoJIsIMU. M3ydenne peakiumn

BBITECHEHUSI aKTUBHBIM METAJJIOM MEHEE aKTUBHOTO M3 PACTBOPA COJINY.
IIpakTHyeckue 3aHsATHSA. 1

1 | Pemenne PaCUYCTHBIX 3aJa4 Ha BbIXOJ MPOAYKTA pECaKIUU

KoHTpoJbHbIE padoThl

He npedycMompeHo

CamocrosiTesibHasi padoTa 00y4aromerocs

OcoOeHHOCTH CTPOEHUS aTOMOB M KpUCTa/LuIoB. Pu3nueckue cBolcTBa MeTaiioB. Kimaccudukanms
METAJIJIOB 10 Pa3IMYHBIM MpU3HAKaM. XUMUYECKUE CBOMCTBA METAIJIOB. DIIEKTPOXUMHUUECKHM Psif
HaHpH)KeHI/Iﬁ MCTAJJIOB. MeTaHJIOTepMI/IH. HeMeTaJIJIBI—HPOCTBIG BCIICCTBA. OKucCIHUTEIbHBIE U
BOCCTaHOBUTEJIbHbIE CBOWCTBA HEMETAJLIOB

5

Tema 1.8
XUMHSA B JKU3HHA
ooIecTBa

Conepxanue y4eOHOro MaTepuaJia

1 XuMust 1 NIPOU3BOACTBO. XMMUYECKAsl MPOMBIIIIIEHHOCTh U XUMHUYECKHE TEXHOJIOTHH. ChIpbe
JUIST XUMHYECKOM MPOMBINIIIEHHOCTH. Bo/ia B XUMHUUYECKOW MPOMBIIIIICHHOCTH. DHEPTHUsl JIst
XUMHUYECKOT0 MPOU3BOACTBa. HayuHbIe NpUHIIMIIBI XUMUYECKOTO TPOU3BOACTBA. 3aIUTa
OKPY’KaOIIeH cpeabl U OXpaHa Tpy/la MPU XUMHYECKOM MPOu3BoicTBE. OCHOBHBIE CTAANHI
XUMHUYECKOT0 mpon3BoAcTBa. CpaBHEHHE MPOU3BOJACTBA aMMHAKA U METaHOJIA.

2 XuMHus B CeJIbCKOM X03s1iicTBe. XUMU3alUs CEIbCKOTO X035IMCTBA U €€ HAIlPABIICHUS.
PacTenus u mouBa, MOYBEHHBIH MOTTOMIAIONINI KOMILIEKC. Y 100peHus U UX KiIaccu(UKaIlus.
XUMHYECKUE CPEICTBA 3AIUTHI pacTeHU. OTpUIIaTeTbHbBIE TTOCIEICTBUS MPUMEHEHUS
MECTUITMIOB U 00phOa ¢ HUMH. XHMHU3alHs )KUBOTHOBOJICTRBA.

3 XuMusi M 3K0J10rusl. XUMHUECKOE 3arpsi3sHEHUE OKpyKatomen cpeanl. Oxpana ruapocdepsl ot
XUMHYECKOTO 3arps3HeHust. OXpaHa MOYBBI OT XUMUYECKOTo 3arps3HeHus. OxpaHa atMocdepbl
OT XUMHUEeCcKOro 3arps3HeHus. Oxpana (iaopsl U ¢payHbl OT XUMUYECKOTO 3arps3HEHUS.
BHOTEXHOJIOTUS M TEHHAsi UHKEHEPUS.

4 XuMus U NOBCeHEBHAS KU3Hb YejioBeka. JlomaniHss anTeka. MoOIie U YUCTSIINe
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cpenctBa. CpenctBa 60pbObI ¢ OBITOBBIMH HacEKOMBIMU. CpeicTBa TMYHOM TUTUEHBI U
KOCMETHKHU. XUMHMSI U TUIIAa. MapKUpOBKH yIAKOBOK MUILEBBIX U THTMEHUUYECKUX IPOAYKTOB,
YMEHHUE UX YATATh. DKOJIOTHS )KWINIIA. XMMUS U TCHETHKA YEJIOBEKa.

JlabopaTopHble 3aHATHUS

He npedycmMompeHo,

IIpakTHUYecKue 3aHATHS

He npedycMompeHo,

KonTpoJbHbie padoThl

He npedycmMompeHo,

CamocrosiTes1bHasi padoTa 00y4aromerocs

XrMHYecKasi IPOMBIIUIEHHOCTh U XUMUYECKHE TEXHOIOIMH. XUMU3aLUs CEIbCKOr0 X0351CTBA U €€
HalnpasJieHUs. XUMUYECKOE 3arps3HEHUE OKpyxkaroleil cpenbl. OXpaHa OKpysKarollel cpebl OT
3arpsi3HeHui. X¥MHUs B IOBCEAHEBHOM )KM3HU YEJIOBEKa.

1

Paznen 2 Oprannyeckasi XuMusi 39
Tema 2.1 Conepxxanue y4eOHOr0 MaTepuasia 6
OcHoBHBIE 1 Ipeamer oprannyveckoii xumuu. [IpupoiHbIe, HCKYCCTBEHHBIE M CHHTETUYECKUE 5
MOHSATHS opraHuueckue BeuiecTsa. CpaBHEHNUE OPraHUYECKUX BEILECTB C HEOPTaHUYECKUMHU.

OpraHuYecKom BanentHOCTh. XMMHUYECKOE CTPOCHUE KAK MOPSIIOK COCIUHEHHUS aTOMOB B MOJIEKYJIBI 110

XHMHH H TeOpHs BaJICHTHOCTH.

CTPOEHUs 2 Teopusi crpoeHusi oprannyeckux coennuenuit A.M.bytiiepoBa. OCHOBHBIE NTOJIOKEHUS

OPraHnvi€CKux TEOPHH XUMUYECKOTO cTpoeHus. V3omepus u nzomepsl. XuMudeckre GopMyIbl 1 MOAEIH

COeIMHEHUH MOJIEKYJI B OPTaHUYECKOW XUMUHU.

3 Knaccuduxanus opranudeckux BemecTB. Kiraccudukamnms BemecTsB M0 CTPOSHUIO
YIIEPOAHOTO CKeJIeTa U HANUYUI0 (yHKIIMOHAIBHBIX Tpyil. ['omonoru u romonorus. Hayana
HomeHkiarypsl IUPAC.

4 Kaaccnpukanust peaknuii B opranndeckoii Xumun. Peakiyn nprucoennHeHUs(THAPHUPOBAHUA,

raIOTeHNPOBAHMA, THAPOTaJIOTeHUPOBAHNS, TUApaTalin). Peakiym oTmiernieHus (IeruapupoBaHus,
JIETHPOTaJIOTeHUPOBAHUS, IeTuaparTaiun). Peakin 3amenienns. Peakiinu n3oMepu3almy.

JlabopaTopHble 3aHATHS

He npedycmMompeHo

ITpakTH4yecKkue 3aHATHS

1 Pemenue 3a1a4 Ha cocTaBlieHUE XUMUYECKUX (POPMYJIT CTPOCHHUSI OPraHUUECKUX COCIMHEHHM
1o Ha3BaHMIO. Perienue 3a1a4 Ha cocTaBieHHe (POPMYJT CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX
W30MEPOB OPraHMYECKUX COCTUHECHUI

1

KoHTpoJbHbIe padoThl

He npedycmMompeHo,

CamocrosiTesibHasi padoTa 00y4aromerocs
OcHOBHBIE TIOJIOKEHUSI TEOPUH XUMHUUECKOI0 CTpoeHUs. M30Mepus U u3oMepbl. XUMUYECKHE
dbopMyIibl U MOJIETTH MOJIEKYJI B opranndeckoit xumuu. Kiaccudukanus opraHMueckux BEIIeCTB.

3
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Knaccudukanus XuMUYECKUX PEaKliid B OPraHMYECKOW XUMUHU.

Tema 2.2 Conepxxanue y4eOHOro MaTepuaJia 12
Yraesogopoasi v | 1 AJIKaHbl. AJIKaHbI: TOMOJIOTHYECKHHN PSIZI, N30MEPHS U HOMEHKJIaTypa aJIKaHOB. X UMUYECKHE 9
UX NPUPOAHbIE CBOICTBa aJIKaHOB (M€TaHa, 3TaHa): TOPEHNUE, 3aMEIlIeHNE, Pa3JI0KEHUE, IETHAPUPOBAHUE.
HCTOYHUKH [IpuMeHeHne aJKaHOB Ha OCHOBE CBOICTB.
2 AJIKeHBbI. DTUJIEH, €ro Moy4eHue(AerupupoBaHUEM dTaHa, JeNoIuMepu3aen
nonudTHIEHa). ['oMonoruyeckuit psj, n3oMepusi, HOMEHKIATypa alkeHOB. XUMHUYECKUE
CBOIICTBaA 3TUJIEHA: TOPEHHE, KaueCTBEHHbIE peakiiu (0beclBeunBaHuEe OPOMHOM BOJIbI U
pacTBOpa MepMaHraHaTta Kajius), TujpaTanus, nojiuMmepusanus. [lpumenenue stTuiieHa Ha
OCHOBE CBOMCTB.
3 JAuennbl u kayuyku. [loHsTHE O TUEHAX KaK YIJIEBOJIOPOJAX C IBYMs JBOMHBIMU CBS3SIMHU.
CormpsikeHHBIEC TMEeHbI. XMMUYECKHE CBOMCTBA OyTaaneHa-1,3 u nu3omnpeHa: o0eciiBeYMBaHNe
OpOMHOM BOJIBI M MTOJIMMEPH3AIS B KaydyKu. HaTypanbHBIi U CHHTETUYECKUE KaydyKH.
Pe3uHa.
4 AJKUHBL AtieTriieH. XUMHUYECKHE CBOICTBA alleTUIICHA: TOpeHue, oOeciBeunBaHNe OPOMHOI
BOJIbl, TPUCOEIMHEHNH XJIOpOBOAOPO1a 1 rupartanus. [I[puMeHeHne aneTrniaeHa Ha OCHOBE
CBOMCTB. MeXKI1accoBasi U30MEPHUs C aJIKaIUCHAMH.
5 Apenbl. benzosn. XuMuueckue cBoiicTBa O€H30J1a: TOpEHUE, PEaKIIun
3aMeleHusI(rajJoreHupoBanue, HuTpoanue). [IpumeHeHrne OeH3051a Ha OCHOBE CBOMCTB.
6 IIpupoaHbie HCTOYHMKH YIJIeBOAOPOAOB. [IpupoaHbIil ra3: cocraB, IPUMEHEHHUE B KAUECTBE
torrBa. Hegts. CoctaB u nmepepaboTka Hedtu. [leperonka Hegtu. HeTenmpoayKThI.
JlaGopaTopHble 3aHATHS 1
1 JIII3 7 «IIpoBeneHne kaueCTBEHHOM peakluu Ha HeTpeaeabHble yrieBo1opoabl. M3yueHue
CBOMCTB KayuyyKOBY.
IIpakTnyeckune 3aHATHS 2
| [Ipaktuueckoe 3anstue llosyuyeHue u cBOMCTBa 3TUIICHA
2 BrinosiHeHNe 3a1aHuil IO TeME « Y TJIIEBOJOPOIbI»
KonTposabHable padoThl He NPedycmMompeHo
CamocrosiTesibHasi padoTa 00y4aromerocs 7
AJnKaHbl, alnKeHbl, AIKUHbI. CTpOEHUE MOJIEKYJI, CBOWCTBA, IIOJIyUYEHHUE, IPUMEHEHHUE. AJIKaJUEHbI U
apOMATHYECKHUE YIIIEBOJIOPOIBI.
Tema 2.3 Conepxxanue y4eOHOro MaTepuaJia 10
Kucaoponconepx | 1 | Compret. ITonydenne dTaHoIa GpOKEHHEM TIIIOKO3bI M THAPATALHCH STHIICHA. 6
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anue
OpraHuvecKmne
coeTUHEeHHUs

I'mapoxcorpynma kak ¢pyHKIHOHaIbHAs. [IoHATHE O peenbHbIX OJHOATOMHBIX CITUPTaX.
XUMHUUYECKUE CBOMCTBA ATAHOJIA: B3aUMOCHCTBUE C HATPHEM, 00pa30BaHHUE MPOCTHIX U
CJIOXKHBIX 3(hUpOB, OKHUCIIEHUE B albAeru]l. [IppumMenenue sTaHoia Ha OCHOBE CBOMCTB.
AJKOronusm, ero nocieACTBUsS Al OpraHu3Ma 4eJIoBeKa U IPeayIpexkKIeHUE.

F.HI/IHepI/IH KaK Npe€aCTaBUTECIIb MHOT'OAaTOMHBIX CITUPTOB. KauectBennas pCaKknusa Ha MHOI'0OaTOMHBIC
crnupTsl. IlpuMeHeHne MMnepuHa.

®enoJr. . Ouznueckue U XMMHYECKUE CBOMCTBA (peHoNa. B3auMHoe BiIHsIHUE aTOMOB B MOJIEKYJIS
(heHONA: B3aUMOJICICTBYE C THAPOKCH]IOM HATPUS U a30THOU kucioToi. [Ipumenenue genona Ha
OCHOBE CBOMCTB.

Aabaeruanbl. [loHstue 00 anpaerugax. AnbaeruaHas rpymnmna kak QyHKiunoHaabHas. @opManbaerua u
€ro CBOMCTBA: OKUCJICHUE B COOTBETCTBYIONIYIO KUCIOTY, BOCCTAHOBIICHUE B COOTBETCTBYIOIUN CIIUPT.
[lomyueHue aapIETHIOB OKACIEHUEM COOTBETCTBYIOIINX CIIUPTOB. [IpuMeneHne Gpopmanbsiaernaa Ha
OCHOBE €I'0 CBOMCTB.

Kap6onoBsbie kncaotsl. [TonsTie o kapOOHOBBIX KucioTax. KapOokcuiibHast rpyrmia Kak
¢yHKIMOHANBHAS. | OMOIOTHUECKHUH P IPEASIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lonydenue
KapOOHOBBIX KMCIIOT OKHCIIEHHEM aJIbAECTHI0B. XUMHUUECKUE CBOMCTBA YKCYCHOM KHCIOTHI: 001IHe
CBOICTBA ¢ MUHEPAILHBIMHU KHCIOTAMHU H Peakius dTepudukannu. [IpuMeHeHne ykCycHON KUCIOTHI Ha
OCHOBE CBOWCTB. BbICIIME )KUPHBIE KHCIOTHI HA IIPUMEPE NAIBMUTUHOBOM U CTEaPUHOBOM.

Caoxubie 3¢ups! U xupsbl [lomydeHnue cioxHbIX 3GUPOB peakiueit aTepupuKaum.
Crnosxnble 3(UpHI B IPUPOIE, UX 3HaYeHHUE. [[prMeHeHne CII0KHBIX A3()UPOB HA OCHOBE
CBOMCTB.

XKupsl kak crnoxabie 3¢upsl. Kinaccudukanus xupoB. XUMUYECKHE CBOMCTBA KUPOB: THAPOIN3 U
TUAPUPOBAHKE KUIKUX KUPOB. IIprMeHeHNe )KUPOB Ha OCHOBE CBOMCTB. MbLia.

YraeBoabl. YTiaeBobl, UX KiacCU(pUKaLUsA: MOHOCaxapuabl (TIII0K03a,ppyKTO3a),Aucaxapu/Ibl
(caxapo3a) u moaucaxapuibl (Kpaxmall U HeUTI0JI03a).

['mrok03a — BEIIECTBO € ABOMCTBEHHON (DyHKIMENH — ajabAeruI0CcnupT. XUMUYECKUE CBOUCTBA|
TJIFOKO3bI: OKUCIIEHHE B TJIFOKOHOBYIO KUCIIOTY, BOCCTAHOBJIEHHE B COPOUT, CIIUPTOBOE
Opoxenue. [IpumMeHeHne rtoKo3bl Ha OCHOBE CBOMCTB.

3HaueHue yIJIeBOJOB B KUBOU MPUPO/IE U )KU3HU uesnoBeka. [loHsTHe 0 peakuusax
IIOJIMKOHICHCALUU U THAPOJIM3a Ha IPUMEPE B3aUMONPEBPAIICHUN: [II0OKO03a <= MOJIMCaXapu

JlaGopaTopHble 3aHATHA

1

JIIT3 8 «M3y4yeHne CBOMCTB 3TaHOJIA KAK PACTBOPUTEI.
«[IpoBeneHne KaueCTBEHHOM peakMyi Ha OAHOATOMHBIE CITUPTHI C OKCUIIOM MEIN.
«IIpoBeneHnEe KaUECTBEHHON PEAKIIMM HA MHOTOAaTOMHBIE CITIUPTHI C TUAPOOKCHIOM MEIN.
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2 JITI3 9 «IlpoBeneHne peakuu «cepeOpssHOro 3epKaiay. «3yueHue cBOMCTB KapOOHOBBIX
KHCIIOT» «JloKa3aTeabCTBO HEMPEAEIbHOIO XapaKTepa paCTUTEIBHBIX KUPOB)
«M3ydyeHne XUMUYECKNX CBOMCTB IIHOKO3bl. KauecTBeHHas peakuus Ha Kpaxmai
IIpakTHYecKHe 3aHATHS 2
1 [TpakTrueckoe 3ausTue « [lomydyeHne u cBOWCTBA CIOKHBIX 3()UPOBY
2 BrinosHenue 3a1annii no teme «Kucinopogocoaepxkaiiye OpraHnyecKue COSIUHEHMS
KonTposabHublie padoThl He NPedycmMompeHo
CamocrosiTesqibHasi padoTa 00y4aromerocs 6
CrupThl, alIbETU/IBI, KAPOOHOBBIE KUCIIOTHI, CJIOKHBIC YUPHI, YTIIeBOAbl. HaxoxaeHue B mpupoe,
CTPOEHHE MOJIEKYJI, CBOWCTBA, IOJTYYEHUE, IPUMEHEHHE.
Tema 2.4 Conep:xanue y4eOHOro MaTepuaJia 11
A3otocoaep:xamue| 1 Amunsbl. [Tonstue 06 amuHax. Anudaruyeckue aMUHbI, UX KJIaCCH(PHUKAIUS U HOMEHKIIATypa. 9
OpraHuvecKmne AHWINH Kak opraHndyeckoe ocHoBaHue. [lonyuenue anununa u3 HurpoOeH3ona. [Ipumenenne
COeIMHEHUS. AQHWJIMHA HA OCHOBE CBOWCTB.
IHonumepsl 2 AMMHOKHCJI0THI. AMHHOKHUCIIOTHI Kak aM(oTepHble TU(YHKINOHAIBHBIE OPTraHUIECKHE
COeIMHEHMS. XMMUYECKHE CBOMCTBA AMUHOKHCIIOT: B3aUMO/ICHCTBHUE C IIETOYAMH,
KHCJIOTaMU U JAPYT C APYroM (peakius MoJuKoHaeHcaun). [lentuanas cBs3p
nosunentuibl. [lpuMeHeHrne aMuHOKUCIOT HA OCHOBE CBOMCTB.
3 Bbeaxu. [lepBuuHnas, BTOpu4Hasi, TPETUYHASI CTPYKTYPbI O€NIKOB. XMMHUECKHUE CBOMCTBA
OeNKoB: TOpeHHe, JeHATypallys, THIPOIN3, IIBETHBIE peakiuu. buonornueckue GyHKIUN
OEJIKOB.
4 [Moaumeps! .benku 1 monucaxapupl Kak OMOTOIMMEDHI.
5 IlnacTtmaccesl. [TonyyeHne noJMMEPOB peakireil MOIMMEPU3alluy U MOJTUKOHICHCAIIUH.
TepmoruiacTUYHbIE U TEPMOPEAKTUBHBIE TuIacTMacchl. [IpeacraBuTenu miacTMmace
6 Bosokna, ux knaccupuxkaums. [lonydenue BoaokoH. OTeNnbHbIC MPEICTABUTETN

XUMHUYCCKHUX BOJOKOH.

JlaGopaTopHble 3aHATHA

He npedycmMompeHo

IIpakr

HYCCKHE 3AHATHSA

1

I/I3y‘{CHI/Ie CBOMCTB IIJIACTMAaCC M BOJIOKOH.

2

BrinotHeHHE 3a1aHui 110 TeMe «A30TCOIEepKAIINEe OPTAaHNYECKUE COCTUHECHUSD.

2

KoHTpoJbHbIe padoThl

He npedycmMompeHo,

CamocrosiTesibHasi padoTa 00y4aromerocs
AMUHBI, aMUHOKHUCJIOTHI, Oenku. HaxoxkieHue B Ipupo/ie, CTPOCHUE MOJIEKYJI, CBOMCTBA, MOJIYUCHHUE,

5
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IIPUMCHCHHUC.

Bcero

154

s xapakmepucmuku ypo8Hs 0C80€HUs Y4eOH020 Mamepuaila UCnoab3yomcs ciedyrouue 0003Hauenus.:
1 — o3naxkomumenvHuulil (Y3Ha8aHUue panee u3y4eHHvlX 00bEeKmos, c8oUCms),

2 — penpodyKmueHbiil (8bINOJIHEHUe 0esTMeIbHOCIU N0 00paA3Yy, UHCIMPYKYUU UTU OO PYKOBOOCHBOM)

3 — npoOdyKmueHblil (NIAHUPOBAHUE U CAMOCMOSAMENbHOE GbINOIHEHUE 0esiIMebHOCU, peuleHue npodIeMHbIX 3a0a)
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2.3 Conepxkanue npopuIbLHOM COCTABJAIOIIEH

Jns  cnemmansHoctd  22.02.06  Ceapounoe  npouzeoocmeo  npoduibHas
COCTaBIIAIONIAs  00IIE00pa30BATEIBHOIO  y4EOHOTO npeamera OVILII  Xumus
peanusyercs 3a CYET yBEIMUEHHUS ITyOrHbI ((OPMHUPOBAHUS CUCTEMbI YUEOHBIX 3aJaHUI
TaKUX JUIAKTUYECKHX €AMHUIl TEM NMPOTrPaMMBbl: CTPOCHHE aTOMa, HJIEKTPOIUTHUECKAS
JUCCOLIMAIIS, DJIEKTPOJIN3, CBOMCTBa METAJLJIOB, BXOJAIIMX B MPOoQUIBHOE
cojiepkanue. 1o obecrneunBaeT F3(HPEKTUBHOE OCYIIESCTBICHHE BHIOPAHHBIX IIE€JIEBBIX
YCTAaHOBOK, OOOramieHue pa3iuuHbiX ¢GOpM Y4eOHOM JESTENIbHOCTH 3a CYET
COIJIaCOBaHMS C BEAYIIUMH JIEATEIbHOCTHBIMU XapaKTEPUCTUKAMH BBIOpaHHOM
npodeccun.

[IpodunbHas cocraBistomas yueOHoro mpeamera OVILII  Xumua nns
cnenuanbHoctn  22.02.06  Ceapounoe  npouzgo0cmeo  peanusyercs 3a  Cuér
UCIIOJIB30BAHUSL MEXIPEAMETHBIX CBSI3€M C Yy4YEOHBIMU MpeAMETaMHU OVIIL.08
Acmponomusa, OVIL09 HUnpopmamuxa, OVIL 10 Dusuxa wn tnpodeccuoHaTbHOU
mucuuruinHot - OI1.08  Mamepuanogedenue 3a CYET YCWIEHHS W PaCIIMPEHUS
MPUKJIAJAHOTO XapakTepa H3Y4YeHUS XUMHUHU, a TakKe 3a CUeT MPEeUMYIIECTBEHHOM
OpHUEHTAINU HAa HAy4YHBIM CTWJIb T[I03HABATEJbHOW JESATENIBHOCTH C Y4ETOM
TEXHOJIOTUYECKOTO MPOGIIsi BRIOPAHHOW CIIEIIMATIEHOCTH.

[IpoduibHas HampaBIEHHOCTh OCYIIECTBISETCS TakKe MyTEM YBEIWYEHUS JOJU
CaMOCTOATENBHON paboThl 00yYaroUIMxcs, pa3iIuyHbIX (OpPM TBOPYECKOH pabOTHI
(MOArOTOBKM M 3aIIUThl pedepaTroB, AOKIAIOB), PACKPHIBAIOIIUX BAXKHOCTh U
3HAYMMOCTh OYyIyIIeH CreluabHOCTH.

TemaTuueckuil KOHTPOJIb 3HAHUN OOYyYaroUIMXCsl OCYLIECTBIISIETCS MPOBENCHUEM
NPaKmu4eckux pabom.

[IpomMexyTOUHBIE KOHTPOJIb MPOBOJAUTCA B (dopMe Oupgepenyuposarnroco

3avyema.
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HaumenoBanue
pa3iesioB U TeM

JIngakTHYeCKHE eTHHUIBI

OcHogHble NOHAMUS U
3AKOHblL XUMUU

AnnorponHble MoauduKauu yriepona (amMas, rpadur), KHCIOpoaa
(kucnmopon, o030H), onoBa (cepoe u Oemoe oJoBo). I[lomsitue o
XUMHUYECKON TEXHOJIOTUH, OMOTEXHOJIOTUH M HAHOTEXHOJIOTHH.

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

PaI[I/IoaKTI/IBHOCTL. Hcnonn3oBanne pPaaAOaKTHBHBIX HW30TOIIOB B
TCXHHUYCCKHUX LCIIAX. Pentrenonckoe H3JIYUYCHUC U €TI0 UCIIOJIB30BAHUC B
TCXHHUKE W MCIHUIIMHC. MOI[GJ'II/IpOBaHI/IC KakKk MCTOJ IMPOrHO3MPOBAHUA
CUTyalluu Ha IMPOU3BOACTBC.

CmpoeHue eeujecmea

[TonsapHOCTE CBSA3M U MOJAPHOCTH MOJIeKyJbl. Konaencanus. TexkyyecTs.
Bosronka. Kpucrammzanus. Cyonumanus u fecyonumanus. AHOMaIUU
¢uznyeckux cBONCTB BOJAbL. JKujkue KpucTauibl. MUHEpabl U TOpHbIE
MOPOJIbI KaK MPUPOAHBIE CMECU. OMYIbCUU U CYCICH3UH. 307U (B TOM
yucie a3po3onn) u renu. Koarynsmms. Cunepesuc.

Booa. Pacmeopwi.

PactBopenue kak ¢usmko-xumuyeckuii mpouecc. TerioBsie 3G ¢GeKTh

Onekmponumuyeckast npu pactBopeHun. Kpucrammoruaparel. Pemenue 3agad Ha MaccoBYIO
ouccoyuayus JIOJII0 PacTBOPEHHOro BelecTBa. [Ipu-MeHeHne BOJbI B TEXHHUYECKHX
uensx. JKecTkocTh BOJBI M CIOCOOBI €€ ycTpaHeHUs. MuHepanbHbIe
BOJIBI.
Knaccugpurayus [IpaBuna pasz0aBieHUss CcepHOM KHUCIOTHL. lcmonb3oBaHue cepHOM
Heop2aHuyecKux KHUCJIOThl B IIPOMBINUIEHHOCTH. Eakue Imienouu, uX HUCHOJIb30BAaHUE B
COeOUHeHUl U UX IPOMBIIUIEHHOCTH. ['alieHas M HeramieHas U3BeCTb, UX MPUMEHEHHUE B
ceolicmea cTpoutenbeTBe. lmnc u anebactp, runcoBanue. Ilonstme o pH
pactBopa. KucnoTHasi, mesnounas, HelTpaibHas cpefia pacTBOPOB.
Xumuueckue peaxyuu [Monatue 00 »snexTponmsze. ONEKTPOIM3 PACIUIABOB. DJIEKTPOIU3

pacTBOPOB. DJIEKTPOIUTHYECKOE MOdydeHrue amtoMunaus. [IpakTudeckoe
NpUMEHEHUEe dJeKTposin3a. [ anmpBaHomjacTuka. ['agpBaHOCTErHs.
PadgunupoBaHue IBETHBIX METAJLIOB.
Karanus. ['omorenHsie U rereporeHHbie
Karanutnueckue siupl. UTHTHOUTOPBI.
[Ipon3BOACTBO aMMHUaKa: ChIpbe, anmaparypa, HayqHble TPUHITUTIEL.

Katanuzaropel. [IpomoTopsl.

Memannvi u nememainnol

Koppo3us MeTaninoB: XUuMHUYECKast U JIEKTPOXUMUYECKasd. 3aBUCUMOCTh
CKOPOCTH KOPPO3WH OT YCJIOBHIA OKpyXkaromien cpensl. Kinaccuduxarms
KOpPpPO3UH METAJUIOB IO PAa3IU4YHBIM Mpu3HakaM. CrocoObl 3alluThI
METaJIOB OT KOPPO3HH.

[Ipou3BOACTBO UyT'yHa U CTaJIH.

[onmyuenne HemeTamIo0B (ppaKIIOHHON MEPETOHKON YKUKOTO BO3AyXa U
3JIEKTPOJIM30M PACTBOPOB MJIM PACIUIABOB 3JIEKTPOJIMTOB.

CunukaTHasi pOMBIIUIEHHOCTb. [Ipon3BOACTBO CEpHON KHUCIOTHI.

Ocrosnble noHAMUA
OpPeaHU4eCcKOl Xumuu u
meopusi cmpoenust
OpeaHU4ecKux
coeounenuil

[TonsiTne o cybOctpate u peareHTe. Peakuuu OKuCIEHUS U
BOCCTAHOBJICHHSI OpPTaHWYEeCKUX BerrecTB. CpaBHEHUE KiacCH(PHUKAITIN
COCIUHEHNH © KiIacCUpUKAMKU peakluii B HEOpPraHMYecKoW U
OPraHUYE€CKON XUMHUH.

Yenesooopoowt u ux
nPUPOOHbLLE UCOYHUKU

[IpaBuno B.B.MapkoBHukoBa. Kiaccudukanuss u  HazHaueHue
kayuykoB. Kiaccupukanus u HasHaueHue pe3uH. BynkaHuzanus
Kay4JyKa.

HOJ'Iy"ICHI/Ie alCTUJICHA IIMPOJIU30M MCTAaHA U Kap6I/I,[[HLIM CIIOCOOOM.
PeaKHI/ISI noJIMMEpHU3allil BUHUWIXJIOpHIA. HOJ’II/IBI/IHI/IJ'IXJ'IOPI/I)I n €ro
IIPUMCHCHHUC. TpI/IMCpI/I3aI_[I/I$[ allCTHUJICHA B OCH30II.
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[Tonsitue o0 skcTpakuuu. BoccranoBieHne HUTpOOEH301a B aHWIMH.
I'omonornueckuit psg apenos. Tomnyon. HurpoBanue tosyosna. TpoTui.
OcHOBHbIE HamNpaBlieHUS MPOMBINUICHHONH mepepaboTKu MPUPOIHOTO
raza. [lomyTHbIi HeTsIHOI ra3, ero nepepadoTKa.

[Tpoueccrl mpoMbIIIIEHHOM TepepaOoTKH He(TU: KPEKUHT, PUPOPMUHT.
OxTaHoOBOE YHCII0 OEH3MHOB U IIETAHOBOE YMCIIO TU3EIBHOTO TOTUIUBA.
Kokcoxumuueckoe Mpou3BOACTBO U €ro NPOAYKIUSI.

Kucnopoocooeporcawue
opeanuyeckue
coeouHeHus

MeTUIOBBI CIUPT M €ro HCIOJb30BaHHE B KAayeCTBE XHUMHYECKOTO
CBIpbs. TOKCHYHOCTh METAaHOJA U TPaBHJIa TEXHUKN O€30MacHOCTH TPH
paboTe ¢ HUM. OTWUJICHIJHUKOJIb W €ro IMNpUMEHEHHE. TOKCHMYHOCTh
ATUJICHTIIMKOJIS ¥ TIPaBUJIa TEXHUKU O€30MTaCHOCTH MPH PaboTe C HUM.
[onmyuenue ¢eHona U3 NPOIYKTOB KOKCOXUMHUECKOTO MPOU3BOJICTBA U
u3 Oenszona. [lommkonnmencanms Qopmanpaernga ¢ (eHonmoMm B
deHomopopMabIeTHIHYIO cMOTy. AtleTanbaeru. [loHaTHe o KeToHax
Ha TpuMepe amneroHa. [IpuMeHeHMe aneToHa B TEXHUKE "
POMBIIIJICHHOCTH.

Muoroo6pa3ue KapOOHOBBIX KHCIOT (IaBENEBOH KHCIOTHI —Kak
JIByXOCHOBHOM, aKpWJIOBOM KHCIOTHI KaK HEIpelneiIbHOH, OeH30MHOMN
KUCIIOTBI KaK apOMaTH4eCKOM).

[InenkoobOpasyromue Macia. 3aMeHa >KHPOB B TEXHUKE HEIHUIIEBHIM
ceipbeM. CHHTETHYECKHE MOIOIIUE CPEACTRA.

Mono4yHOKHCIOe OpOXKeHHEe TIIFOKO3bl. KHCIOMOJIOUHBIE TMPOAYKTHI.
CunocoBanue kopMoB. HurpoBanue nemtrosno3bl. [TupokcumH.

Azomcoodepacawue
opeanuyeckue
coeounenus. Ilonumepoi

AMI/IHOKaHpOHOBafl KHCJI0TA. KaHpOH KaK MpEaACTaBUTC/Ib MOJIMAMUAHBIX|
BOJIOKOH. Mcronb30oBaHWe THApPOIU3a OENKOB B TIPOMBIIIICHHOCTH.
[MonuBuHUIXTOPH I, MOJIUTETPA( TOPITHUIICH (Tedon).
denonodopmanbaeruaabie miactmaccbl. Llemtynoun. [IpombinuieHHOE
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.
rocobue. — M., 2016.
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-
3oBaHusg. — M., 2016.
4. [Na6puensu O.C., Octpoymos W.I"., Cnaaxos C.A., lopodeea H.M. IIpaktukym:
ydueOHOe 1TocoOue JyIsi CTYJIEHTOB YUPEKJIEHUN cpeHero npod. oopazoBaHus. —

M., 2016.
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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.obpazoanus. — M., 2017.

["abpuensia O.C., JIsicoa I.I. Xumus. TecTsl, 3a1a4u U ynpakHEHUS: ydeOHOE
nocobue JUIsi CTYJICHTOB YUPEKIEHUN cpemHero mpod. oopazoBanusi. — M.,
2017.

Epoxun FO.M., KoBanesa N.b. Xumus 15 npodeccuil 1 cnenuaibHOCTEH TEXHU-
YECKOT0 U €CTECTBEHHO-HAYUYHOTO Mpoduiieii: yueOHUK JIJIsl CTYIEHTOB yUpexKie-
HUM cpenHero npod. odpazosanus. — M., 2017.

Epoxun FO.M. Xumust: 3agaun u yrpaxHeHus: yueOHOe MocoOue s CTYACHTOB
yupexaeHuil cpeanero npod. oobpazosanus. — M., 2017.

Epoxun FO.M .CO0OpHUK TECTOBBIX 3aJaHUI IO XUMUU: yueOHOE TocoOue 1is
CTYZICHTOB yUpEXKICHUI cpeaHero mnpod. oopazoanus. — M., 2016.

Epoxun FO.M., KoBanesa N.b. Xumus nis npodeccuit 1 cnenuanbHOCTeH TEXHU-
YeCKOro npoQuiisi. IEKTPOHHBIN yuyeOHO-MeToqu4YecKuii komiuiekc. —M., 2016.
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-

dbeccuonanpHoro oopazoanus. —M., 2017.

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.

4 KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHMUS ITPOI'PAMMBbI
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YUEBHOI'O ITIPEJMETA

KoHTponb 1 oreHka pe3yibTaToB ocBoeHUs1 yueOHoro npeamera OVIL 11 Xumus
OCYIIECTBIISIETCSl TIPENoJiaBaTelieM B IPOIIECCE NMPOBEACHUS MPAKTUUECKUX 3aHATHM,
TECTUPOBAHMS, a TAKXKE B PE3YNIHTATE BBHIMOTHEHUS OOYYAIONTUMUCS WHINBHTY ATHBHBIX
3aJJaHUH, IPOECKTOB, UCCIIEOBAHUM.

PesynbraThl  0Oy4YeHHS  pacKpBIBAIOTCS  4Yepe3  YCBOCHHBIE  3HAHUA U

pUOOPETEHHbIE YMEHUS, HAIIPABJICHHbIE HA (POPMHUPOBAHUE OOIIUX KOMIIETEHIUH.

Pe3yabTaTrhl 00yueHus (mpeaMeTHbIe) DopMbI U METOABI
Ha ypOBHE YYEOHBIX JICUCTBUI KOHTPOJS M OLIEHKH
pe3yJbTaTOB 00y4eHUs

bazoeas uacmo:

YMerh:

sompeaesiTh: BAJICHTHOCTb U CTENEHb OKHUCIEHHUS XHUMUYECKUX | Y CTHBIH Ompoc,
AJIIEMEHTOB, THII XHMHYECKOW CBS3M B COCAMHEHUSX, 3apsij HOHA, | OLIEHKA BBITIOJHEHUS
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI, TUIl KPUCTAINTMYECKON PElIeTKH, | JIabopaTOpHBIX pador,
XapakTep Cpelbl B BOJHBIX PAaCTBOpPAX, OKUCIUTENh U BOCCTAHOBHUTENb, | TECTOBBIX 3aJaHHM,
HAlpaBJIEHUE CMEIIEHUS pPaBHOBECUS TIOJ BIMSHHEM pAa3JIMYHBIX | CAMOCTOSITEIBHOM
(hakTOpoB, U30MEPHI U TOMOJIOTH, MPUHANJTIC)KHOCTh BEIIECTB K Pa3HBIM | paOOTHI

KJlaccaM HEOpraHMYeCKHX U OpraHMYeCKHX COEIUHEHHI; XapakTep
B3aMIMHOTO BJIMSIHMS aTOMOB B MOJIEKyJaX, THIBI peakuuid B
HEOPraHWYECKOM M OPraHNnYeCKON XUMUU;

*XapakTepu30BaTh: S-, p-, d-dMEMEHTHl 1O UX TOJOXKEHUIO B
[Tepnonnueckori cucreme J[.M. MengeneeBa; oOmme XUMHYECKHE
CBOWCTBA METAJJIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPTAHUYECKUX U
OpraHMYECKUX COEJUHEHMH; CTPOEHHWE U CBOWCTBA OPraHMYECKUX
COCMHEHMI (YTJIEBOJIOPOOB, CIIUPTOB, PEHOIOB, aabJACTHIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, aMUHOB, aMUHOKHUCJIOT U YTJIEBOJIOB);

*00bSICHAITh: 33aBHCHUMOCTh CBOWCTB XHMHYECKOTO JJIEMEHTA H
00pa30BaHHBIX UM BeIECTB OT mojiokeHusi B Ilepuoanueckoit cucreme
J.1. Menneneesa; 3aBUCUMOCTb CBOWCTB HEOPraHUYECKUX BELIECTB OT
UX COCTaBa U CTPOEHUS, MPUPOAY XUMHUYECKOH CBS3HM, 3aBHUCHUMOCTh
CKOPOCTH XMMHUYECKOW PEAKIMH OT Pa3TUYHBIX (aKTOPOB, PEAKITMOHHOM
CIIOCOOHOCTH OPTaHUYECKUX COEIMHEHUHN OT CTPOSHUSI UX MOJIEKYJI;
*BBINMOJIHATH  XUMUYECKHH  SKCIIEPUMEHT M0  PACIO3HABAHUIO
BAXHEHIINX HEOPraHMYECKUX U OPTraHWYEeCKUX BEIIECTB, MOJIYUYCHHIO
KOHKPETHBIX ~ BEIIECTB, OTHOCSIIUXCS K HW3YYCHHBIM  KJaccam
COCIUHECHHI,

*IPOBOAUTH pPACUEThl [0 XUMHUYECKHUM (QopMyliaM H YpaBHEHUSIM
peaKkuuii;

*0CYHIECTBJISITh CAMOCTOSITENIbHBIN MOWCK XUMHUYECKON HH(popmamuu ¢
MCIIOJIb30BAaHUEM DPA3JIUYHBIX HCTOYHHMKOB (CIPaBOYHBIX, HAYYHBIX U
HAYYHO-TIOMYJISIPHBIX W3JIaHUHM, KOMITBIOTEPHBIX 0a3 NaHHBIX, PECypCOB
HNHTepHeTa); UCTOIB30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH JIJIsT 00pabOTKH
U Tepenayn XUMHYECKOW WHQPOpMAlMM U €€ TMPEICTaBICHHUS B
pasnTu4HBIX hopmax;

HCNOJIb30BATh MPHOOPETEHHbIE 3HAHUS M YMEHHSI B NMPAKTHYECKOI
AeATeJbHOCTH U NOBCEeITHEBHOM KU3HU:
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A MOHMMAHM$I  [IOOATBHBIX  MpoOIeM,  CTOSIIMX  Tepen
YeJIOBEYECTBOM: IKOJIOTUUECKUX, YHEPIeTUIECKUX U CHIPHEBBIX;
*00bSICHEHUS] XUMHYECKUX SBJICHUI, IPOUCXOAAIINX B IPUPOAE, OBITY U
Ha MPOU3BO/ICTBE;

*IK0JIOTHYECKH TPAMOTHOT0 MOBEIEHHs B OKPYXXAIOIIEH cpere;
*OLleHKHM BJIUSIHMSA XUMHYECKOTO 3arpsi3HEHHS OKPYXKAroIled cpeipl Ha
OpraHM3M 4YeJIOBEeKa U IPYyTUe KUBBIE OPTaHU3MBI,

*0e3omacHOii pa0doTHI C BemeCTBAMH B JIAOOpaTOpuH, OBITY M Ha
HPOU3BOJICTBE;

sonpeaeIeHusl BO3MOKHOCTH MPOTEKAHUS XUMHUYECKHUX IIPEBPAILICHUN B
Pa3IUYHBIX YCIOBHUIX M OLICHKH WX HOCIIEACTBHIA;

*pacno3HaBaHMsl ¥ HUIACHTU(GUKAIMHM BAXHEHIIMX  BEUIECTB H
MaTepuaos;

*OIICHKH Ka4YeCTBa MUATHLEBOM BOABI U OTACIILHBIX IMUIICBBIX ITPOAYKTOB,
KPUTHYECKON OIEHKH JOCTOBEPHOCTH XHMMHUYECKOH HH(MOpMALUH,
MOCTYHArNIEH U3 Pa3InyHbIX HCTOYHUKOB.

3HaTh:

*poJIb XMMHMH B €CTeCTBO3HAHMHU, €€ CBS3b C IPYTUMHU €CTECTBEHHBIMU
HayKaMu, 3HaYeHHE B )KM3HU COBPEMEHHOT0 OOIIECTBA;

*BaKHelIIMe XUMHYeCKHe MOHATHS: BEIIECTBO, XUMUYECKHUM 3JIEMEHT,
aToM, MOJIEKYJIa, Macca aTOMOB M MOJIEKYJ, HOH, PaJUKaJl, aJuUIOTPOIHS,
HYKJIU/IBI U M30TOMBI, aTOMHBIE S-, p-, d-OpOuTanm, XUMHUYecKas CBS3b,
AJIEKTPOOTPULIATEIBHOCTD, BaJICHTHOCTb, CTETECHb OKHCJIEHUS,
ruOpuar3anns OpoOUTaIel, MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJI, MOJIb,
MOJISIpHAsi Macca, MOJISIpHBIH 00BeM Ia3000pa3HbIX BEILECTB, BEIECTBA
MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS, KOMIUIEKCHbIE
COCIIMHEHMS, JUCIIEPCHBIE  CUCTEMBI, UCTUHHBIE  PacTBOPBHI,
AIIEKTPOJIMTUYECKAs] JUCCOLMAIMS, KHCIOTHO-OCHOBHBIE pEaklUu B
BOJHBIX pacTBOpax, THMIpOJM3, OKHUCIEHHE M BOCCTAaHOBIICHUE,
AIIEKTPOJIN3, CKOPOCTh XUMHUYECKOM peakIuh, MEXaHU3M peakluH,
KaTaJlu3, TeIIoBol 3(peKT peakiuu, sHTANBNNUS, TEIJIOTa 00pa30BaHus,
SHTPONMS,  XUMHUYECKOE  paBHOBECHE, KOHCTaHTa  pPaBHOBECHS,
yIAepOOHBIH  CKeneT,  (YHKUMOHANbHas  Tpylma,  T'OMOJOIHS,
CTPYKTYpHasT M TNPOCTPAHCTBEHHAs HW30MEpUs, WHIYKTUBHBIA U
Me30MepHbI 3 deKThl, 3nekTpodui, HYKICO(pHI, OCHOBHBIC THIIbI
peaKkuuii B HEOPraHM4YEeCKOM U OPraHUYECKOU XUMUU;

*OCHOBHbIC 32AKOHbI XMMHH: 3aKOH COXPAaHEHMsI MAaCcChl BELLECTB, 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemectB, llepuwonmueckuii  3akon  J[.U.
Menneneesa, 3akoH ['ecca, 3akoH ABOraapo;

*OCHOBHBIE TEOPUM XHMHHU; CTPOEHHUS aTOMa, XUMHYECKOH CBA3H,
IEKTPOJIUTUYECKON AMCCOLMALMM, KHCIOT W OCHOBAHWM, CTPOEHUS

OpraHNYEeCKHUX u HEOPTraHUYECKHUX COETMHEHUM (BKITIOUAst
CTEPEOXHMHUIO), XUMUYECKYIO KUHETUKY u XUMHUYECKYIO
TEPMOJIVHAMHUKY

*KJACCH(PUKANNIO 1 HOMEHKJIATYPY HEOPTAHMYECKUX U OPraHUYECKUX
COEIMHCHMIA;

*IIPUPOAHBIE UCTOYHHUKH YTJIEBOJAOPOIOB M CIIOCOOBI UX MepepadOoTKH;
*BelIeCTBA M MAaTepHaJibl, IIMPOKO MCIOJb3YEMbIE B IPAKTUKE:
OCHOBHBIE ~MeETa/lIbl W CIUIaBbl, TpaduT, KBapl, MHHEPAIbHbIC
yI[06p€HI/15[, MI/IHepaJ'IBHI)IC 158 opraHqucme KHCJIOTHI, IIICJIOYH, aMMUaK,
YIIEBOAOPOAbl, (DEHON, aHWIMH, METaHOJN, STaHOJ, ATHJIEHTIUKOIIb,
TIIAIEPHH, (HOpMaTbACTHA, alleTAIbICT ]I, alleTOH, TJII0KO03a, caxaposa,

Y CTHBIN OIpoC, OLEHKA
BBITIOJIHEHHUS
1abopaToOpHEIX PadoT,
KOHTPOJIbHBIX paboT,
TECTOBBIX 3aJaHUH,

27




rocyapcTBEeHHOE O0KETHOE MPohecCHOHAIbHOE 00pa30BaTEIbHOE YUPEKICHUE
Camapckoit obnacti «OTpagHeHCKUH HEPTIHOH TEXHUKYM»

Kpaxmall, KJIeT4aTKa, aMUHOKHCIIOTHI, O€JIKH, UCKYCCTBEHHBIC BOJIOKHA,
Kay4yyKH, TUIACTMACCHI, JKUPbI, MbLJIa U MOIOIIUE CPEJICTBA;

*BKJIA/l POCCHIICKHMX M 3apy0esKHBIX Y4eHbIX, 0Ka3aBIINX HanOoJblIee
BIIMSTHUC HA PA3BUTUE XUMUHU

Bapuamuenasn uacmep 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 2 Hccnenoanue. [IpakTudeckuii MeTOI. YV]I.02(OK 2,3)
3. Bona, pactBopbl 2 PaboTa B manbIx rpynmax [IpakTuaeckuii METO/I. YVY]1.04(OK 6)
6. Krnaccudukanus HeopraHm4ecKux COeAMHCHUN 2 Metoa WITIOCTpaIUU U IEMOHCTPAIUH. YYA.01(OK 1,3)
Hcnons3zoBanue UKT. MoaennpoBanue. YYJ.03(0OK 4,5)
7. XHUMHUYECKUE PEAKIUU 2 Pabota B manbix rpynnax. [lpaktuueckuii MeTO YYA.01(OK 1,3)
8. Metayiibl 1 HEeMeTaJlJTbI 2 UccnenoBanue. [Ipaktuueckuii MeTo. YV]1.02(OK 2,3)
Pa300p KOHKPETHBIX CUTYaLUH.
9. XUMUSI ¥ DKOJIOTHUS 2 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 2 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 154
Oobs3aTesibHas yueOHasi HArpy3Ka 103
KosnuuecTBo 4acoB MCNOIb30BAHUS AKTUBHBIX H 24
HHTEPAKTHUBHBIX (OPM H METO/I0B 00y4YeHUsI
% MCNoIb30BaHUS AKTUBHBIX H HHTEPAKTHUBHBIX 23%

(¢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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