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1. TACIIOPT TPOTPAMMBI YYEBHOM TUCIUATIIMHBI
OV .10 Xumust
1.1. ObsacTh NpuMeHeHUs1 pado4eil NPorpamMmbl
Pabouast mporpamMma y4eOHON AMCIMUIUIMHBI SIBJISETCA YaCThIO MPOTPaMMBI
MOJATOTOBKH CHEIUATIMCTOB CpeHero 38eHa 1o cnenuaabHocTu CIIO:
21.02.01 Pa3zpaboTka U OKCIUTyaTalds HEQTAHBIX U  Ta30BBIX
MECTOPOXKICHUM,

BXOJSIIIUX B COCTaB YKPYMHEHHOMW IPYIIbI CIICIIUATLHOCTEH:
21.00.00 TIlpuxmamnas Teonorusi, TOpHOE A€o, HedTerazoBoe IejI0 H
reoie3us.
PabGouass mporpamma y4eOHOW IUCIUIIMHBI MOXKET OBITh HCIIOJIh30BaHA
npenojaaresamu CIIO st ocymecTBiaeHUs] TOATOTOBKHU CIEIUAIIMCTOB CPEIHETO
3B€HA TEXHUYECKOTo IPOQuIs.

1.2. Mecto  y4eOHOM  JUCHMIUIMHBI B  CTPYKTYpe  OCHOBHOIl
npo¢ecCHOHAIBHOI 00pPa30BaTEeNbHON NPOrpPaMMbl: JIUCIUIUIMHA BXOIUT B
00111e00pa30BaTEIbHBINA UK

1.3. leau n 3agaun y4eOHOM NMCHUILIMHBI — TPeOOBAHMS K pe3yJibTaTam
OCBOCHUSA YU4eOHOM IMCHUTIIUHBI:
Copnepxanue mporpaMMmbl «XHMHS» HANpPaBICHO HAa JIOCTUXKEHHUE CIEIYIOIIUX
eJen:
* (hopMupoOBaHUE Yy OOyYAIOIIUXCS YMEHUSI OLICHUBATh 3HAUUMOCTh XUMHUYECKOTO
3HAHMS IJ151 K&KJOTO YEJIOBEKa;
* (¢opMHpOBaHHE Yy OOYYAIOIIMUXCS LETOCTHOIO MPEJICTABIECHUS O MHpPE U POJHU
XUMHUHU B CO3JIaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUpPA; YMEHUS
OOBSACHATh OOBEKTHI U MPOIECCHl OKPYKAIOIICH NEeHCTBUTEILHOCTH: MPUPOIHOMH,
COLMAJIbHOM, KYJIbTYPHOW, TEXHUYECKOW Cpelibl, — HCHOJB3YySA JUISI 3TOTO
XUMUYECKUE 3HAHUS;
* pa3BUTHE Yy OOy4YalOIMMXCSd YMEHHM pa3nudarh (akThl U OIIEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMU OLICHOK U CBSA3b KPUTEPUEB C
OTIPEJICTICHHOW CHUCTEMOM  IIeHHOCTeH, (opmymupoBaTh ¥  OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;
* npuodpeTeHrne 00yJyaroUMMUCS OTbITa Pa3HOO0Pa3HOM AESATEIbHOCTH, TO3HAHUS
Y CaMOIIO3HAHUS;, KJIFOUEBBIX HABBIKOB, UMEIONINX YHUBEPCATBHOE 3HAUCHUE JIJIs
Pa3JIMYHBIX BUJIOB JEATEILHOCTH (HABBIKOB PEIIECHUS MPOOJIeM, MPUHATHS pele-
HUH, TIOUCKA, aHaJIh3a U 00pabOTKU MH(POpMAIMU, KOMMYHUKATUBHBIX HABBIKOB,
HABBIKOB M3MEPEHU, COTPYJHUYECTBA, O€30MacCHOr0 0OpaIllEHHUs C BEIIECTBAMHU B
MOBCEHEBHOM KU3HN).

OcBoeHue coaepkaHus Y4eOHOM MUCHUIUIMHBI «XHUMHSD», OOECIeurnBaeT

JIOCTUKEHUE CTYJEHTaMU CJICAYIOIINX Pe3yJIbTATOB:
* TUYHOCHIHBIX .



—— YyBCTBO TOPAOCTH M YBaXXCHUSA K UCTOPUU U JOCTHMKECHUSM OTECYECTBEHHOU
XUMUYECKON HayKH; XMMHUYECKM TIPAMOTHOE IOBEJIEHHE B MpPOo(ecCHOHATBbHON
NEATEIPHOCTH W B OBITY MpU OOpAlllEHUH C XUMHUYECKMMU BEUIECTBAMU,
MaTepuajiaMH U IpOLEeCcCaMu;

—— FOTOBHOCTb K MPOAOJIKEHUIO 00pa30BaHUs U MOBBIIICHUS KBATU(PUKALIUU B U3-
OpaHHOM TIpodheccuoHaTBbHOM IEATeIbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIH XHU-
MHUYECKUX KOMIIETCHIIUN B 3TOM;

—— YMEHHUE HCIIOIb30BaTh JOCTH)KEHUS COBPEMEHHOW XWMHYECKOM HAyKH U
XUMHUYECKUX TEXHOJIOTUNA Ui TOBBIMICHUS COOCTBEHHOTO HMHTEJUIEKTYaJIbHOTO
pa3BUTHs B BEIOpaHHON TIPO(ECCHOHATBHON AeSITEIbHOCTH;

* MemanpeomMen X

—— UCITOJIb30BAHUE PA3JIUYHBIX BUAOB [I0O3HABATEILHOM JAEATEIBHOCTA U OCHOBHBIX
MHTEJUIEKTYaJIbHBIX ONepaluil (MIOCTaHOBKH 3aa4uu, (POPMYIUPOBAHUS THUIIO-

TE€3, aHaJIM3a U CUHTE3a, CPAaBHEHUSI, 0000IICHUS, CUCTEeMaTH3alliH, BBISIBIICHUS
MIPUYUHHO-CJIEICTBEHHBIX CBA3EH, MOKUCKA aHAJIOTOB, (POPMYJIMPOBAHUS BEIBOJOB)
JUISL PELLICHUS ITIOCTABJICHHOM 3a/1a4l, IPUMEHEHNE OCHOBHBIX METOJ0B II03HAHUS
(HaOmro/IeHM s, HAYYHOT'O SKCIIEPUMEHTA) JJI U3YUYEHUS Pa3TUYHBIX CTOPOH XH-
MUYECKUX 00BEKTOB U MPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh CTa-
KHUBaThCs B MpodeccroHalbHOM chepe;

—— MWCIIOJB30BAHUE PA3JIUYHBIX HCTOUYHUKOB JUIA IIOJIYyYEHUS XUMHYECKOU
uH(pOpMaluU, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTb I JIOCTHXKEHHS XOPOIIUX
pe3yabTaTOBB IMpodeccuoHanbHol cepe;

* NPeOMemHbIX:

— c(hOpMHUPOBAHHOCTD MPEJICTABICHUN O MECTE XUMUU B COBPEMEHHOW HayYHOU
KapTUHE MUPa; TOHUMAHKUE POJIU XUMUHU B (POPMHUPOBAHUU KPYTro30pa U (PyHK-
LMOHAJIbHOM I'PAMOTHOCTH Y€JIOBEKA JJIsI PEIICHUS IPAKTUYECKUX 3a1a4;

— BJAJCHHE OCHOBONOJIATAIOIIMMU XHUMUYECKHMH TIOHATUSAMHU, TEOPUSIMH,
3aKOHAMHU W 3aKOHOMEPHOCTSIMHM; YBEPEHHOE IOJIb30BAHUE XUMHYECKOU
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

—— BJIAJICHUE OCHOBHBIMM METOJAMU HAy4YHOI'O MO3HAHUS, HCIOJIb3YEMBIMU B
XUMUU:HAOIIOJICHUEM, OINHUCAHUEM, W3MEPEHHEM, OKCIEPUMEHTOM; YMEHHUE
00pabaThIBaTh,00bSICHATE PE3YJIbTAThl MPOBEICHHBIX OMBITOB U JENAaTh BBIBOIBI,
TOTOBHOCTh HCIOCOOHOCTh TPHUMEHSATh METOAbl TO3HAHWS TIPU  PEUICHUU
MIPAKTUYECKUX 3a/]1a4;

—— c(pOpMHUPOBAHHOCTH YMEHHUSI J1aBaTh KOJIMYECTBEHHBIE OLICHKU U TIPOU3BOJIUTh
pacueThbl M0 XUMUYECKUM (hopMyJiaM U YPaBHCHUSIM;

—— BIJIQJICHUE TMpaBWJIaMH TEXHUKM O€30MaCHOCTH MpPHU  HUCIOJIb30BAaHUU
XMMHUYECKUX BEIIIECTB;

— c(OpPMUPOBAHHOCTh COOCTBEHHON TMO3UIIMU IO OTHOIICHUID K XUMHUYECKOU
uH(pOpMaIuu, MOTy4aeMO U3 pa3HbIX HCTOYHUKOB.



1.4. PexoMeHyeMoe KOJIM4Y€CTBO YACOB HA 0CBOEHHE MPUMEPHOIl MPOrpaMMbl
Y4eOHO# JUCHMILINHBI:

MakcuManbHOM ydeOHOW Harpy3ku oOyuarorierocss 117 yacoB, B TOM 4YucCIe:
o0s3aTeNIbHOW  ayIMTOpPHOM yueOHOM Harpy3kud oOydaromierocss 78 4acos;
CaMOCTOATENbHOM paboThl 00yyvaromerocs 39 yacos.



2. CTPYKTYPA U COJAEPXKAHUE YYEBHOU
JANCHUITJINHBI

2.1. O0bem yueOHOH TUCHUIJIMHBI U BUbI Y4eOHOH padoThl

CocraBjeHue pedepaToB, KPOCCBOP/IOB.

Bun yueOHoit padoThl O0bem
4acoB
MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 117
Oo0s13aTeIbHAS aYyAUTOPHAA y4eOHAsl HAarpy3Ka (Bcero) /8
B TOM YHCJIE:
MPAKTUYECKHE 3aHATHUS 18
CamocrosiTesibHasi paboTa o0y4yariuerocs (Bcero) 39
B TOM YHCJIE:
PaGora co cneuMaJbHOW JIMTEPATypoOil, O3HAKOMJIEHHE C 22
Ta0JMIAMM U CXeMaMH Y4eOHUKA 6
OTBEThl HA KOHTPOJIbHbIE BONIPOCHI. 11

Nroroas arrecranus B popMe audppepeHIMPOBAHHOIO 3a4ETA




2.2 TemaTH4eCKHUil IUIaH U coJepkaHue yueOHou aucuumiinabl XUMUA

HaumenoBanue pasae/ion
H TeM

Conep:kanue y4eOHOro MmaTepuaJia, JadopaTtopHbie padoTbl U
NpaKkTHYeCKUe 3aHATHS, CAMOCTOsITeIbHAs padoTa
o0y4yaromuxcsi, Kypcoasi padbora (mpoekt) (eciy mpeayCMOTPEHBI)

Oonem
4aCc0B

Yposennb
O0CBOCHHS

2

4

BBenenue

Cooeporcanue yuebnozo mamepuana

N

Hayunbie MmeTobI O3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN. POIib
AKCIIEPUMEHTA U TEOPHUH B XUMHUHU. MOJIETMPOBAHNE XUMHUYECKUX
MPOIECCOB. 3HAUEHUE XUMHUHU MPU OCBOCHMH crieninaibHocteit CI10
TEXHUYECKOTo TpoduIs mpodheCcCHOHATILHOTO0 00pa3oBaHusI.

Pazgea 1. O0masi ¥ HeOpraHu4eckKass XuMus

44+22=66

Tema 1.1
OCHOBHBIE TTOHATHS U
3aKOHBI XUMUH

Cooeporcanue yuebnozo mamepuana

4/2

OcHoBHbIE OHATUS XUMUU. BemecTtBo. Atom. Monekyra.
Xumudeckuil sseMeHT. Amtorponus [IpocTeie U ClOXKHBIE BEILIECTBA.
KauecTBeHHBINM 1 KOJTMYECTBEHHBIN COCTAB BEIIECTB. XUMUYECKUE
3HaKU U popmysibl. OTHOCUTEIbHBIEC aTOMHAsI U MOJIEKYJISpHast
Maccel. KonnuecTBo BeuiecTsa.

OcHoBHbIE 3aKOHBI XUMUU. CTEXMOMETPUS. 3aKOH COXPAHEHUSI MaCChl
BEIIIECTB. 3aKOH MOCTOSTHCTBA COCTAaBa BEILIECTB MOJICKYJISIPHOM
CTPYKTYpbl. 3aKOH ABOTAJIpO U CJIEICTBUS U3 HETO

4

CamocTosiTeibHast padoTa 00y4YarOIIUXCHA

TemaTuka BHEayJUTOPHBIX CAMOCTOATEJIbHBIX Pa0oT:
ITonaTne 0 XUMHUYECKOH TEXHOJOTMH, OMOTEXHOJIOTHH U
HAHOTEXHOJIOTHH.




Tema 1.2.
[lepuoanueckuii 3aK0H U
ITepunoanyeckas cucteMa
XUMHUYECKHUX DJIEMECHTOB
J1. 1. MenpaeneeBa u
CTPOEHHE aTOMa

ATOM - clOXHas gacTuia. Hﬂpo U JOJICKTPOHHAsA 000J104Ka.

DJIEKTPOHBI, TPOTOHBI U HEUTPOHBL. MuKpoMup U Makpomup. Jlyamism

YaCTHUILl MUKPOMHUDA.
CocrosiHMe 3JEKTpOHA B aTOME. DJEKTPOHHOE O0JaKO U OpOUTAIIb.

®opma opOutaneid. OnexkTpoHHas (opMyna aToOMOB JIIEMEHTOB.
I'paduueckne snexkTpoHHble  QopMynsl u  mpaBwio ['yHna.
OnekTpoHHO  -rpaduyeckue  (HOpMyJbl  aTOMOB  DJIEMEHTOB.
DJeKTpoHHas KiaccuHKaus 3JIeMeHToB: S, P,d, f-cemelicTna.
BanenTHple BO3MOXHOCTH aTOMOB XHMHUYECKHUX DIIEMEHTOB.
Ileppuoanueckuii 3aKOH W IMEPUOAUYECKAS CHUCTEMA
XUMHYECKUX JJIEMEHTOB

CamocrosiTeibHast padoTa 00y4YarOIIUXCHA

TemaTuka BHEayJUTOPHBIX CAMOCTOATEJIbHBIX Pa0oT:
[Ipennoceuikn OTKPBITUS NEpruoauYecKoro 3akona /[.11.Menneneesa.
PaboTh1 yueHbIx

npeamectseHHUKOB JI.M.MeHnneneesa

Tema 1.3.
CrpoeHue BeliecTra

Xumuueckas cBA3b. EquHas npuposa XuMH4ecKou cBs3u. MoHHas
XUMHUYECKasl CBSI3b U MOHHBIE KPUCTAJJIMYECKUE PEIIETKH.
KoBanentHass XuMmMuueckas CBSI3b M €€ KiacCHU(pUKALIMS.
Kpucrannnueckne pemeTky 1 BEIIECTB C ATOM CBA3bI0: aTOMHAS U
MOJIEKYJISIpHAS.

Meramumueckast 1 BOJOPOHAs CBA3b. JlUCTIEPCHBIE CUCTEMBI.
[TonaTne o qucnepcHbIX cucrtemax. JlucnepcHas cpena u
aucnepcHast gasza. MosekysisipHble 1 HCTUHHBIE PACTBOPbI

IIpakTHueckas padora Nel
Onpenenenue BUAOB XUMUYECKOHN CBSI3U U TUTIOB KPUCTAILTMYECKUX
PENIETOK B MOJIEKYJIaxX




CamocrosiTeibHast padoTa 00y4YaKOIIUXCS.

TemaTnka BHeayIMTOPHBIX CAMOCTOATEIbHBIX Pa0oT:
PanuoaktuBHOCTh. cnioNb30BaHME PaIMOAKTUBHBIX U30TOMOB B
TEXHUYECKUX 11X, PEHTT€HOBCKOE U3TyYEHUE U €T0
WCTIOJb30BaHUE B TEXHUKE U MeIUIIMHE. MOoIeTUpOBaHKE KaK METO/
MIPOTHO3UPOBAHUS CUTYallMM HA TPOU3BOJICTBE.

Tema 1.4.

Bona. PactBopsl.
DNEKTPOIUTHYECKAS
JICCOLTUALTHSI.

Bona kak pactBoputesnb. 3aBUCUMOCTb PACTBOPUMCTHU OT Pa3IUYHBIX
(bakTOpOB.

DJIIEKTPOJUTHI U HEANEKTPOIUTHL. DIEKTPOJIUTHUECKAS
nucconuanus. MexaHu3Mbl SJIEKTPOTUTHUYECKON TUCCOLMAIUU TSt
BEILIECTB C PA3JIMYHBIMU TUIIAMH XUMHUYECKON CBSI3H.
I'mapatupoBaHHbIE M HETMAPATUPOBAHHBIE HOHBI. CTENEHD AJEK-
TPOMUTUYECKOM nuccormanuu. CUIIbHBIE U ClIa0bIe SJIEKTPOJIUTHI.
OCHOBHBIE MOJIOKEHUS TEOPUU ANEKTPOJIUTHUECKON JUCCOLUALINH.
Kucnotsl, o0CHOBaHUS U COJIM KaK 3JEKTPOIUTHI.

IIpakTHueckas padora Ne 2
[IpuroToBneHue pacTBopa 3aJaHHON KOHIICHTPALUU.

CamocrosiTeqibHas padoTa 00y4YaroIUXCs.

TemaTnka BHeayIMTOPHBIX CAMOCTOSAITEIbLHBIX PadoT:
[IpuMeHeHne BOABI B TEXHUYECKUX LENsAX. JKECTKOCTh BOJIBI U
CIIOCOOBI ee ycTpaHeHusl. MUHepallbHbIE BOIBI.

10




Tema 1.5
Knaccuduxanus
HEOPraHUYECKHUX
COEIMHEHUN U UX
CBOMCTBA

Kucnots! u ux cpoiicrBa. Kucnotsl ,ux kinaccuukaus mno
Pa3JIMYHBIM NPU3HAKaM. XMUMHYECKHUE CBOMCTBA KUCIOT.
Oco0eHHOCTH B3aUMOICUCTBHS KOHIIEHTPUPOBAHHON CEpPHOU U
A30THOM KUCJOT C METAJJIAMH.

OcHoBaHus 1 ux cBoicTBa. OCHOBAHMS KaK AJICKTPOJIUTHI, UX
kiaccudukanus . XuMUYeCKUe CBOMCTBAa OCHOBaHUH.

Comu n ux cBorictBa. Conu CpeTHUE, KUCIIBIE U OCHOBHBIE.
XHUMHYECKHE CBOMCTBA COJIEH B CBETE TEOPUHU SIECKTPOJIUTUUECKON
nucconuanuul uapon3 Coeu.

Oxkcuppl 1 ux cBoiicTBa. Coneodpa3yroliye U Hecoeoopa3yrolue
okcuibl. OCHOBHBIC,aM(POTEPHBIC U KUCITOTHBIE OKCHUJIBI.
3aBUCHUMOCTh XapaKTepa OKCUJA OT CTENEHNU OKHCIICHUS
00pa3yroIero ero Meramia. XuMUYECKHE CBOMCTBA OKCHJIOB.
ITosmyyeHnne OKCHIoB.

IIpakTuyeckas padbora Ne3
N3yuenue ruaponnsa conen

CamocrosiTesibHasi padoTa 00y4aromerocst
Hcnonbs3oBaHue CEpHON KUCIOTHI B IIPOMBILIJIEHHOCTH.
Enkue menoun, ux UCHOJIb30BAHUE B TPOMBIIIJIEHHOCTH.

Tema 1.6
XUMHUYECKUE PEAKIIUU

Knaccudukanys XuMuYecKux peakun
TernoBoit a3¢ ekt XxumMuuecknx peakuuid. TepMoxumMuyeckue
ypaBHEHHUS.

OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pE€aKnuun. MCTOII OJICKTPOHHOTO

OajaHca JJIs1 COCTAaBJICHUA ypaBHeHI/Iﬁ OKHCIIUTCIIbHO-
BOCCTAaHOBHUTCIBHBIX peaKuHﬁ.

11




CxopocTh xuMuueckux peakiuil. [louaTue o CkopoCcTu XUMHUYECKUX
peakiuii. 3aBUCUMOCTh CKOPOCTH XUMUYECKUX PEAKIUHN OT
pa3IUYHBIX (AKTOPOB.

O06paTuMOCTh XMMUYECKUX peakiuii. OOpaTuMble U HEOOpaTUMbIE
peakiuu. XUMHYECKOE PABHOBECHE M CITIOCOOBI €r0 CMEIICHHSI.

CamocrosiTesibHasi padoTa 00y4aromuXxcs
TemaTuka BHEayJUTOPHBIX CAMOCTOATEIbHBIX PadoT:

Karanu3. ['omoreHnsle n rereporeHHsle Katanu3aTopsl. [IpomMoTopsl.

Karanmntnueckne
siibl. THTUOUTOPBI.

Tema 1.7.
Merauisl 1 HEMETAIUTBI

Mertasmibl. OCOOEHHOCTH CTPOEHUSI aTOMOB U KPUCTAJIJIOB.
duznueckue cBoiicTBa MeTaiIoB. Kiaccudukaius MeTamioB 1o
Pa3IMYHbIM MPU3HAKAM. XMMUYECKUE CBOMCTBA METAJLIOB.
DIIEKTPOXUMHYECKUN PsiJT HANIPSKEHUI METauioB. MeTamiorepMus.

O6mue crmocoOs! moxyueHus: MmetauioB. CIiiaBbl YepHBIC U IIBETHBIC.

Hemetamibl. OcobeHHOCTH cTpoeHus: aToMOB. HemeTamibr —
MPOCTHIC BEIIECTBA. 3aBUCUMOCTh CBOMCTB TaJIOTEHOB OT UX
MOJIOKEHUS B Mepuoandeckon cucteme. OKUCIUTENbHBIC

Y BOCCTAaHOBUTEJIbHBIC CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT UX
MOJIOXKEHHUSI B PSAY DJIEKTPOOTPHUIIATETLHOCTH.

IIpakTuyeckas pabora Ne4
[Tomy4yenue, coOupanue u pacro3HaBaHHUE ra30B.
Pemienue s3xcrniepuMeHTaNbHBIX 3a7a4.

12




CamocrosiTesibHast padoTa 00y4aromuxcst

TemaTnka BHeayJUTOPHBIX CAMOCTOSITEIbHBIX PA0OT:

Koppo3ust MeTayiioB: XuMU4ecKast U 3JIEKTPOXUMUYECKASI.
3aBUCHUMOCTbh CKOPOCTH KOPPO3UU OT YCIOBUM OKPY’KaIOLIEH Cpebl.
CnocoObl 3aIUTHl METAJIIOB OT KOPPO3HH.

[Tpon3BOACTBO YyTyHA U CTAJIH.

Pa3gea 2.

OpFaHI/IquKaH XHUMHUA

32+17=49

Tema 2.1.

OCHOBHBIE TTOHATHS
OpraHUYeCKON XUMHUH U
TEOPHS CTPOCHUS

OpPraHU4YCCKUX COCANHCHU.

[Ipenmer oprannveckor xuMud. [IpupoaHbie, HICKYCCTBEHHBIE U
CUHTETUYECKUE OpraHndeckre Bemecrtsa. CpaBHEHUE OPTraHUYECKUX
BEILECTB C HEOPTaHUYECKUMH.

BaneHTHOCTE. XMMUYECKOE CTPOEHUE KAK MTOPSAIOK COEAUHECHUS
aTOMOB B MOJIEKYJIBI 110 BaJIECHTHOCTH.

Teopust cTpoeHHst opraHnueckux coennHeHui A. M. bytneposa.
OCHOBHBIE NOJIOKEHUS TEOPUH XUMHUYECKOT0 CTpoeHUs. M3omepus u
M30Mepbl. XUMHUYECKHE (POPMYJIBI U MOJIETTU MOJIEKYJ B
OPTraHUYECKON XUMHH.

Knaccudukanus oprannyeckux Bemiects. Kinaccudukaius BeiecTsn
[0 CTPOCHUIO YTIEPOJHOTO CKEJIETa U HATMYMIO (DYHKIIMOHAJIBHBIX
rpymi. ['omonoru u romonorus. Hauana sHomenknarypst [UPAC.
Kinaccuduxkanus peakiuii B opraHu4ecko Xumuu. Peakiuu
MPUCOEAUHEHHUS (TUIPUPOBAHUS, FAJJOTEHUPOBAHMS,
TUAPOrajJoreHUpOBaHus, TUApATAIK). Peakiiuu oTierieHus
(merunpupoBaHusi, 1ETUIPOTraTIOreHUPOBAHUS, JETUAPATAIIIN).
Peaknnu 3amemenusi. Peakuuu nzomepusanum.

4
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CamocrosiTeibHast padoTa 00y4YarOIIUXCHA

TemaTnka BHEAyIMTOPHBIX CAMOCTOATEIBHBIX PA0OT:
[Tonstue o cyocTpate u pearenrte. Peakium okucieHus u
BOCCTaHOBJICHMS OPIraHUYECKUX BelecTB. CpaBHEHUE
KJ1acCU(UKALMU COCTUHEHUHN U KITaCCU(PUKALIMN PEaKIIHii B
HEOPTaHUYECKOM U OPTaHNUYECKON XUMUMU.

Tema 2.2.
YrneBonopoasl U X
MPUPOIHBIC UCTOYHUKHU

AJIKaHbI. AJIKaHbI: TOMOJIOTUYECKUUN PAJl, ©30MEPHS U HOMEHKIIATYpa
XHAMHUYECKHE CBOMCTBA AJIKAHOB. [[puMeHEHNE aIKaHOB .

Ankensl. ['oMonornyeckunt psia, H30MEpUsi, HOMEHKJIATypa aJKEeHOB.
XHAMUYECKHECBOMCTBA 3THIICHA. [[pMenenne sTuiieHa.

Juensl u kayuyku. [lonarue o quenax .HartypanbHbii u
CUHTETHYECKUE KayuyyKu. Pe3una.

AJIKUHBI. AlleTusieH. XUMHYECKUE CBOMCTBA aneTuiieHa. [ [pumenenne
alleTUJICHA.

Apensl. benzon. Xumuueckue cBoiictBa 6enzona. llpumenenue
OeH30J1a HA OCHOBE CBOMCTB.

[IprponHble HCTOYHUKY YTaeBOAOPOa0B. [Ipupoanslii ra3: cocras,
npumenenue. Hed1b. CocTaB u nepepadbotka HedTu. [leperonka
Hedtu. HedrenpomyKTsl.

1,2

IIpakTryeckasi padbora NeS
KauecTBeHHOE onpezaeneHue yriepoja 1 BOJOpoia B OpraHUYECKUX
COEIMHEHMSIX

CamocrosiTenbHast padoTa 00y4aromuxcst

TemaTuka BHeayJUTOPHBIX CAMOCTOSITEIbHBIX Pa0OT:

OcHoBHbIE HaNpaBJICHUs MPOMBIIIIEHHON MepepadOTKH MPUPOJTHOTO
rasa.

[TomyTHBII HEeDTAHOI ra3, ero nepepadoTKa.
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[Ipoiiecchl MPOMBIIIUIEHHON MTepepadOTKU HeDTU: KPEKHUHT,
pudopmuHr. OKTaHOBOE

YKUCJI0 OEH3WHOB U IIETAHOBOE YMCJIO JU3EIHLHOTO TOIUIMBA.
KokcoxuMuueckoe mpou3BOICTBO U €T0 MPOAYKIIHS.

Tema 2.3.
Kucsopoaconep:xamiue
OpraHuyYecKue BellecTBa

Cruprtsl. [loHaTHE O IPEAETBHBIX OJJHOATOMHBIX CIIUPTAaX.
XHUMHYECKHE CBOMCTBA 3TAHOJIA: B3AUMOJICICTBUE C HATPHUEM,
00pa30BaHUE MPOCTHIX U CIOKHBIX 3(PUPOB, OKUCICHUE B aJIbJIETU.
['muueprH Kak MpeacTaBUTENIb MHOTOATOMHBIX CIIMPTOB.
[Ipumenenue rumeprHa.

®enon. duznueckue u XuMU4YecKkue cBoicTBa ¢eHosna. Bzaumuoe
BJIMSIHHE aTOMOB B MoJIeKyJie ¢eHoIIa: B3auMOJICHCTBUE C
TUAPOKCUIOM HATPUs U a30THOM kucnotou. [Ipumenenue denona Ha
OCHOBE CBOWCTB.

Anpaerunsl. [lonstre 06 anpaerumgax. @opManabIaerusl U €ro
CBOMCTBA: OKHACIICHUE B COOTBETCTBYIOIYIO KUCIIOTY, BOCCTAHOBJIE-
HUE B COOTBETCTBYIOIMHU ciupT. [lonydyenue anbaeruaon
OKHCIIEHHEM COOTBETCTBYIOIIUX CIUPTOB. [IpruMenenue
(dopmMainberuia Ha OCHOBE €ro CBOMCTB.

Kap6onossie kucioThl. [IoHsiTHE O KAPOOHOBBIX KHCIOTAX.
["'omosnoruueckuii ps1 npeaeaIbHbIX OJJHOOCHOBHBIX KAPOOHOBBIX
kucioT. [Tonyuenne kapOOHOBBIX KUCIOT OKUCIEHUEM aJbIETUIOB.
XUMHUYECKHUE CBOMCTBA YKCYCHOU KUCIOTHI. [IpuMeHeHne yKCyCHOM
KHMCJIOTBHI HA OCHOBE CBOMCTB. BhICIINE )KUPHBIE KUCIIOTHI

HAa NpUMeEpe MATBbMUTUHOBOW U CTEAPUHOBOM.

Crnoxxnbie 3Gupsl U KUPHI.. CI0KHBIE 2PUPHI B IPUPOJIE, UX
3HaueHue. [IpumeHenne ca0kHbIX 3UPOB HA OCHOBE CBOWCTB.
IIprMmeHenue KUpPOB Ha OCHOBE CBOMCTB. Mbuia.
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VYrieBobl. YTieBoibl, UX KiacCu(pUKaIus: MOHOCAXapUIbl
(rmroko3a, GpyKTo3a),

Tycaxapubl (caxapo3a) U moymcaxapuibl (Kpaxmai U IeJUTH0103a).
I'mroko03a — BEIIeCTBO C ABOMCTBEHHOM (PYyHKIIMEH —
aJBJCTUIOCTIUPT. XMUMUYECKUE CBOMCTBA TJIFOKO3bI: OKUCIICHHUE B
[JIFOKOHOBYIO KHUCJIOTY, BOCCTAHOBJIEHUE B COPOUT, CITUP-

TOBOE OposkeHue. [IpumeHeHnne ritoKko3bl Ha OCHOBE CBOWCTB.

IIpakTuyeckas: padora Ne6

PactBoprMOCTs CIPTOB B BOJIE

IIpakTuyeckasi padora Ne7

N3ydenune GU3NIECKUX U XUMHYECKUX CBOMCTB JKHPOB.
IIpakTuyeckas padbora Ne§

N3ydyeHne XMMUYECKUX CBOMCTB YIJIEBOJIOB.
IIpakTuyeckas padbora Ne9

HccmenoBanre XUMUYIECKUX CBOMCTB CITUPTOB U (DEHOJIOB.

CamocrositesibHasi padoTa 00y4aromuxcs

TemaTuka BHeayJUTOPHBIX CAMOCTOSITEIbHBIX PadoT:
MeTuoBbIf CIIUPT U €r0 UCTO0JIb30BAaHHUE B KAU€CTBE XMMUYECKOTO
CBIPbS.. ITUJICHIJIUKOJIb U €r0 MPUMEHEHHUE.

[Tony4yenue deHona U3 MPOAYKTOB KOKCOXMMHYECKOTO MPOU3BOJICTBA
uxX u3 OeH30a.

Tema 2.3.
A3oTcoaepakamue
OpPraHn4ecKue BelecTBa

[Tonsitne 06 amuuax. AnudaTudaeckue aMuHbI, Ki1acCupukanus u
HOMEHKJIaTypa. AHUJIMH KaK OpraHndeckoe ocHoBaHue. [lomydenne
aHWJIMHA U3 HUTPOOEH301a.
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[IprMeHeHne aHUIIMHA HA OCHOBE CBOMCTB.

AMMHOKHCIIOTBI. AMMHOKHUCJIOTHI Kak aM(OTepHBIE

TG YHKIMOHATIBHBIE OPTaHUYECKHE

coeMHEeHNA. XUMUYECKUE CBOMCTBA aMUHOKHCIIOT: B3aUMOJICVCTBUE
C IIEJI0YaMH, KUCJIIO-

TaMH U APYT C IPyroM (peakiius nmoauKoHaeHcamnun). [lentuanas
CBSI3b U MOJUTICTITHIBI.

[IpruMeHeHne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

benku. [lepBuunas, BropudHasi, TpeTUUHAS CTPYKTYpPbI OEITKOB.
XUMHYECKHUE CBOMCTBA

OEJIKOB: TOpPEHHE, IEHATYpaLIHsl, TUAPOIIH3, [IBETHBIE PEAKIIUH.
buonoruueckue QyHkiuu

OEeJKOB.

[TIimactmaccel. [lonyuenue moamMepoB peakiuen MoJIMMepU3aluu U
MOJIMKOH/ICHCALINH.

TepMonacTUYHbIE U TEPMOPEAKTUBHBIE IJIACTMACCHI.
[IpencraBurenu miacTMmace.

Bonokna, ux knaccudukanus. [Toayyenue BonokoH. OTaenbHbIe
MIPEACTABUTEINH.
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CamocrTosiTeibHast padoTa 00y4YaOIUXCHA

TemaTnka BHEAyIMTOPHBIX CAMOCTOSITEILHBIX Pa00OT:

Kanpon kak npencraButens MoJIMaMUIHBIX BOJOKOH. Mcnomb30-
BaHUE TUAPOJIH3a OCJIKOB B MPOMBIILIEHHOCTH. [lonTuBUHUIXIIOpH,
noymrterpadTopaTuneH(Tedon). DeromopopMaabaeTUIHbIC
mmactmacesl. Lemnynouna. [IpoMbllmieHHOE TPOU3-

BOJICTBO XUMHUUYECKUX BOJIOKOH.

HuddepenurpoBaHHbIif 1
3a4eT
Bcero 117

18




3.YCJOBUS PEAJIM3AIIMA YUEBHOM JJUCHUTITAHBI

3.1Tpe0oBaHUsA K MUHUMAJIBHOMY MATEPHAJIbHO-TEXHUYECKOMY 00ecredeHHUI0
Peanuzanus y4eOHOM IUCHUIUIMHBI TpeOyeT Hanmuyusi: ydeOHoro kaOuHeTa
«XuMusD
O6opynoBanue ydeOHOro kabunera: Kommiekr ydeOHOM wmebenu: paboyee MecTo
npenojiaBaresis, yaeHU4eckue cTosbl — 15 mT., ctynes — 30 mT., yueOHas qocka, mkad
KHIOKHBIM — 2 IIT., CTEIaX — 2 IIT.
Texuunueckue cpencra oOyueHus: mouutop Flatron "ezt710BH/17"/1280 x 1024 / 85
['m- 1mr., kommeroTep Celeron 2.0 Ghz/512MB/80 GB- 1 mt. CTtonmuk moabeMHBIN- 11T,
[lITaTuB eMOHCTpAlIMOHHBIM XUMUYeCKuii- 1T, Kosuiekuus MeTamioB U HeMeTawuioB-4
mt. Habop xumuyeckux peaktuBoB -14 mr. Tabmunel Xumusa 10-11 kmace (20 Tabmui).
YyeOHO-HarmsAaHble  cTeHObl- «llepmogmveckas cucTeMa XHWMHUYECKHX JJIEMECHTOB
J.N.MenneneeBay; « QNEKTPOXUMUYECKUMN PsII HANPSDKEHUS METAIIOBY; «AJIKaHbDY
HarnsimHo-uHbOpMaImoHHbIe MaTEPHAITBL: TIPE3CHTAITUH, BUACO(DIITBMBI.
[Tporpammuoco6ecneuenne:. OC Windows, nporpammel oducHoro nmakera MSOffice
Peupkynsitop 6akTepuiuaHbIin 115 o0e33apakiuBaHus Bo3ayxa — | mT

3.2.AndopMmannonHoe odecnevyeHus: 00yueHust
OcHOBHbBIE HCTOYHUKH:

1.I'abpuensn O. C. Xumusa 115 npodeccuii U CrienuaasbHOCTEN TEXHUYECKOTO MPOPUIIS :
Y4eOHUK JIJIs1 CTYA. yupexaeHui cpea. npod. oopazosanus / O. C. I'abpuensn, 1. T.
OcTpoyMOB. — 5-¢ u31., ctep. - M. : U3natenbckuii ieHTp «Axamemus», 2017.

2. XuMusl : IPaKTUKYM : yuel. mocobue ajisi CTyA. yupexaeHui cpe. npod. oopazoBanus /
[O. C. T'abpuensn, U. I'. Octpoymos, C. A. Cnagkos, H.M. [Jopodeesa] ; mox. pex. O. C.
["abpuensna. — 6-e uzn., crep. - M. : M3natenbckuit ieHTp «Akanemusi», 2017

JlonoJiHUTEeIbHbIE HCTOYHUKU:

st cTyneHToB:

I'abpuensn O. C., Ocmpoymos U. I'., Ocmpoymosa E. E. u op. Xumus nis npodeccuii u
CHEIHNAIbHOCTEH €CTECTBEHHO-HAYYHOTO NPOoGMIIst: Y4eOHUK IS CTYA. YUPEXKIACHUN Cpel.
npod. obpazoBanus. — M., 2014.

L'abpuenan O. C., Ocmpoymos U. I'., Craoxos C. A., [{opogpeesa H.M. ITpaktukym: yueo0.
[Tocobue miist cTya. yupexaeHuid cpen. mpod. oopazoBanus. — M., 2014.

L'abpuensn O. C., Jlvicosa I'. I Xumus. TecTsl, 3aa4n U ynpaxxHEeHUs: yued. mocodoue
JUISL CTYA.YUpexXaeHul cpel. npod. oopazoBanus. — M., 2014,

Jdns npenogaBaresst

®enepanbHbiii 3akoH oT 29.11.2012 No 273-®3 «O6 obpa3zoBanuu B Poccuiickoii
denepanumny.
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http://td-school.ru/index.php?page=219

[TIpuka3 MunucrtepctBa oOpazoBanust u Hayku PO ot 17.05.2012 Ne 413 «O6
YTBEPKJIEHUU (PeAepaTIbHOTO roCyAapCTBEHHOTO 00pa30BaTEbHOIO CTaHapTa CPEIHEro
(moJiHOT0) 00IIIETO 0OPa30BAHUS.

[Tpuka3z MunuctepctBa obpazoBanus U Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHuu
n3mMenenni B Ilpuka3z MunucrepctBa oOpazoBanus u Hayku P® ot 17.05.2012 Ne 413
“O0 yTBepxkaeHuu (deaepalbHOrO0 TOCYJAPCTBEHHOTO 00pa30BaTEebHOIO CTaHJapTa
cpeaHero (IoaHoro) odiero oopa3oBaHus’».

[Tucemo JlemapTameHTa rocyJapCTBEHHOM MOJUTHKU B cdepe MOATOTOBKH pPabounx
kanpoB u/lI1O Munobpuayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenmauuu 1o
OpraHM3allMK TOJIYyYeHHUS CpelHero oOmero oOpa3oBaHus B Tpeleiaax OCBOCHUS
o0Opa3oBaTeNbHBIX MPOTpaMM CpeaHero mnpodeccuoanbHOro o0pa3oBaHus Ha 0ase
OCHOBHOTO 0011ero 00pa3oBaHusl ¢ y4eToM TpeOoBaHUM (enepalibHbl TOCY1apCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB M MOJy4aeMOW MPOPECCUU WM CHEUATBHOCTH CPEIHETO
1po(hecCUOHATBHOTO 00pa30BaHUY.

L'abpuensn O. C., Jloicoga [ I. Xumusi: KHUTA I TpernojaBarens: y4e0.-MeToj.
rmocobue. —M., 2012.

l'abpuensn O. C. u Op. Xumusa nnas npopeccuid U CHeHaIbHOCTEH TEXHUYECKOTO
poPrIIsA(3JIEKTPOHHOE TTPUIIOKEHHE).

HNuTepHer-pecypcesl

www. pvg. mk. ru (onmumnuazna «Ilokopu BopoObeBbI TOphD»).

www. hemi. wallst. ru (O6pa3oBaTenbHBIN CAUT AJIsI MKOJIHHUKOB « XUMUSD).

www. alhimikov. net (OO6pa3oBaTenbHbINA CAUT J1JIs1 IKOJIbHUKOB).

www. chem. msu. su (DeKTpoHHass OMOINOTEKA 10 XUMUN).

WWW. enauki. ru (MHTEpHET-U3AaHue A5 yunuteneil « EcTeCTBeHHbIE HAYKN» ).

www. lseptember. ru (MmeToanueckas razeta «llepBoe ceHTIOps»).

www. hvsh. ru (kypHan «Xumus B IIKOJIE»).

www. hij. ru (KypHai « XUMHUSI 1 KUZHBY).

WWW. chemistry-chemists. com (371eKTpOHHBIH XypHAT « XMMUKHA U XUMUS).
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4. KOHTPOJIb M OLIEHKA PE3YJILbTATOB OCBOEHMSI YYUEBHOM
JUCHMUIIIAHBI

KOHTpOJ'Ib H OII€CHKA PC3YyJIbTaTOB OCBOCHHU y‘le6HOfI AUCTUILIMHBI OCYHICCTBIISICTCA
MMpernogaBaTcjicM B IIPOUCCCC IIPOBCACHUA ITPAKTUICCKUX 3aHITUU U J'Ia60paT0pHI>IX
pa60T, TCCTUPOBAHU:, a4 TAKIKC BBIIIOJIHCHHA O6y‘{aIOIHHMI/ICSI HHAWBUIYAJIBbHBIX SaHaHHﬁ,
ITPOCKTOB, I/ICCHe,ZIOBaHI/II\/'I.

Pe3yabTaThl 00yyeHus @®opMbI M METOAbI KOHTPOJIA U OLEHKU
(ocBOCHHBIE YMEHMSI, YCBOCHHbIEC pe3yJIbTaTOB 00y4YeHHsl
3HAHMA)
Ymerb
-HA3b16aMb V3yUYCHHBIE BEIIECTBA 110 ITceMEHHBIN OITPOC
MEXJIYHApOIHOW HOMEHKJIATYPE;
-onpeodenamp: BaJCHTHOCTb U KOHTpOJIbHAs paboTa;
CTETNICHb OKUCIICHUS XUMHUYECKUX HaO0JII0/ICHHE 3a BBITTOJTHEHUEM
AJIEMEHTOB, TUIl XUMHUYECKOU CBSI3U B nabopaTtopHOi pabOTHI U OIICHKA 3a PaboTy;
COCIIMHEHUSX, 3aps]] HOHA, XapaKTep YCTHBIM U TUCbMEHHBIN OTBET.

Cpebl B BOJIHBIX PACTBOpax
HEOPraHUYECKUX COCIUHEHHU,

OKHUCITUTEIb
-XapaKmepu306amao: ICMECHTHI

MaJIbIX TIEPUOJIOB M0 MX MOJIOKEHUIO YCTHBIN U TMCbMEHHBIN OTBET;

B MIEPUOANYECKUX CUCTEME BBITIOJIHEHUE TECTOBBIX 3aIaHUN Pa3TUYHBIX
J.M.Menneneena; o0mime BH/IOB.

XUMHUUYECKHE CBOMCTBA METAJLJIOB,
HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX U OPTaHUYECKUX
COEIMHEHUN; CTPOCHUE U
XUMHUYECKUE CBOMCTBA U3YUYEHHBIX
OpTraHUYECKUX COCTMHECHUS;

-00bACHAMb: 3aBUCUMOCTb CBOMCTB KOHTpPOJIbHAasA paboTa, XUMHUYECKUI
BEILIECTB OT UX COCTaBa U CTPOCHHS; AKCIIEPUMEHT, BBIMOJHEHUE TECTOBBIX
MIPUPOY XUMUUYECKOU CBA3U 3aJJaHAN pA3JIMYHBIX BUJIOB, YCTHBIN U
(MOHHOM, KOBaJICHTHOM, MUChbMEHHBIN OTBET,

METAJUTUYECKOW ), 3aBUCUMOCTD
CKOPOCTH XMMHUYECKON PEAKIINU U
MOJIOKEHUS XUMHUYECKOTO
PABHOBECHS OT Pa3JTUYHBIX

(bakTopoB;
-8bINOJIHAMb XUMUYECKUU HaOmronenue 3a BEINOJIHEHHEM
IKCnepuMeHm 10 pacrio3HaBaHUIO nabopatopHOl pabOTHI U OIIEHKA 3a paboTy

BaXKHEHMIIIMX HCOPraHNM4YCCKNX U
OPraHUYCCKHUX BCIICCTB,

-npPo6oOuUmb CaMOCTOSTEIbHbBIN
MOVCK XMMUYECKON HH(POPMAITNH C 3amura pedepara;
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UCITOJIb30BAaHUEM Pa3TUIHBIX
WUCTOYHHUKOB ( HAYYHO-TTOMYJISIPHBIX
W3JIaHWH, KOMITBIOTEPHBIX 0a3
JaHHBIX, pecypcoB MHTEpHETA);
HCIT0JIB30BaTh KOMITBIOTCPHBIC
TEXHOJIOTUH 711 00paOOTKH U
nepeaadn XuMUIeCcKo nHGOpMaIiH
U e€ TPEICTaBIICHUS B PA3IMYHBIX

dbopmax.

[ToaroroBka M BBICTYILJICHUE C
JTIOKJIaJIOM,COOOIIIEHUEM, TIPE3EeHTAINEH

3HaTh

-8aviCHelluue XUMuyecKue NOHAMUA:
BEIIECTBO, XUMUYECKUI IIIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE
aTOMHAasi ¥ MOJIEKYJIsipHasi MaccChl, HOH,
AJIJIOTPOIINS, U30TOIIbI, XUMUYECKas]
CBS13b, JJIEKTPONPOHULIATEIBHOCTD,
BaJICHTHOCTbh, CTENIEHb OKHUCIICHUS,
MOJTb, MOJISIPHASI Macca, MOJISIPHBIN
00BEM, BELIECTBA MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS,
pPacTBOPBI, DIIEKTPOIUT U
HEDJIEKTPOIIUT, SICKTPONOIUTHIECKAS
JUCCOLIMAIS, OKUCITUTENb U
BOCCTaHOBUTEIb, OKUCIICHUE U
BOCCTaHOBJICHHE, TETIOBOM d(PpdeKT
peaxiuu, CKOpoCTb XMMHUYECKOMN
peaxkiuu, KaTajau3, XUMHYECKOe
paBHOBECHE, YTIIEPOIHBIN CKEJIET,
(GyHKIIMOHaIbHAs TpyIa, U30Mepus,
TOMOJIOTHUS;

[TucbMeHHbBIE KOHTPOJIbHBIE PAOOTHI,
XUMHYECKUHN SKCIIEPUMEHT, BBIIIOJHECHUE
TECTOBBIX 33/IaHUN PA3JIMYHBIX BUJOB,
YCTHBIM U TUCbMEHHBIN OTBET,
BBHITIOJTHEHHE pedeparToB..

-OCHOGHbIE 3AKOHbL XUMUU.
COXpaHEHHE MAaCChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, MEPUOANUCCKUN
3aKOH,;

YCTHBIN ¥ IMCbMEHHBIN OTBET

-OCHOBHBIC mMeopuu Xumuu:
XHUMHUYECKOM CBSI3H,
BJIEKTPOJIUTUYECKON IMCCOLIUALINH,
CTPOCHUS, OPTAHUYECKUX COCTMHECHUN;

XAMUYECKUHN SKCIIEPUMEHT
BBINIOJTHEHUE TECTOBBIX 3aaHUMN
pPa3JIUYHBIX BUJIOB

-6adicHelwue eniecmea u
Mamepuapl: OCHOBHbIC METAJLIbI U
CILUIABBI: CEpHAs, COJIAHAS, a30THAS U
YKCYCHAasl KHCJIOTBI; IIEJI0YU, aMMHAK,
MUHEpalIbHbIE YA00OPEHUs, METaH,
ATUJIEH, alleTUJIEH, O€H30J1, 3TaHO,

Hab6nronenue 3a BeITIOJTHEHUEM
nabopatopHOi pabOTHI U OIIEHKA 3a paboTy
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JKUPBI, MbLJIa, TJIFOKO3a, caxaposa,
KpaxMall, KjieTyaTka, OeJKu,
HUCKYCCTBEHHBIC U CHHTETHYCCKUE
BOJIOKHA, Kay4yKH, MJIACTMACCHI.

W TOrOBBIN KOHTPOJIb

HuddepenniupoBaHHblii 3a4eT
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