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Pabowas  mporpamma  oOmieoOpa3zoBaTeiabHON — y4eOHOH — AMCHUIUIMHBL  «XHUMUSI»
npeHa3HaYeHa JUIsi OCBOCHHUSI OCHOBHOM npodeccroHansHOl oOpa3oBarenbHoil nporpamMmel CI1O
Ha 0a3e OCHOBHOT'O 00IIET0 00pa30BaHUs C TIOTYYEHUEM CPEIHETO 001Iero oopa3oBaHusl.

Pabouast mporpamma paspaborana Ha ocHoBe PI'OC cpemgnero obmero odbpazopanus (IIpukas
MunucrepcTBa oOpa3zoBanus u Hayku PD ot 17 mas 2012 r. N 413) u npumMepHONH TPOrpaMMbI
o0uieo0pa3oBaTebHOM  AUCHUIUIMHBL  XUMHS 1 NPOodEeCcCHOHANBHBIX  00pa30oBaTeNIbHBIX
opranuzanuii, oxodpenHoit HayuHo-meroauueckum coBetoMm LleHTpa mnpodeccruoHanbHOro
oOpazoBanusi u cucteM kBanudukanuii denepasbHOro rocyAapcTBEHHOro  OOHKETHOTO
yupexaeHuss «®DeaepanbHbld  MHCTUTYT pa3BuTusi oOpazoBanus» (OPIBY «DUPO») wu
PEKOMEH/IOBAaHHOM /ISl pealin3allii OCHOBHOI MpodeccrnoHanbHOi 00pa3oBaTeNbHON MPOrpaMMbl
CIIO na 6a3e ocHOBHOro oO0IIero oOpa3oBaHUS C MOJYYCHHEM CpPEIHEro oOIero odpazoBaHUs,
[Tpotokon Ne 3 ot 21 urons 2015 .

OPTAHU3ALINA - PASPABOTUYHMK: T'ocymapcTBeHHOE NpodecCHOHATBHOE 00pa3oBaTeIIbHOE
yupexieHue «ChIKThIBKAPCKUN aBTOMEXaHUYECKUI TEXHUKYM»

COCTABUTEJIb — Kacesa Hartanba HukonaeBHa, mpenojaBaTesib XMMHUH BbICIIEH
kBannuxarronnoit kareropuu I'TIOY «CAT»
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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o0mieoOpa3oBaTenbHON Y4eOHON AMCHUIUIMHBL «XHUMUS» MpeIHa3HAUYEHA /IS
u3ydeHuss B NPOQECCHOHATBHBIX  O0pa30BaTEIbHBIX  OpPraHU3alMiX,  PCATHU3YIOIIUX
00pa3oBaTeNbHYIO0 MPOrpaMMy CPEIHEro 0oOLIero oO0pa3oBaHMs B Ipeneiax OCBOCHHS OCHOBHOU
npodeccuoHaibHON oOpazoBatenbHOM mporpammbel CIIO (OIIOIT CIIO) nHa 6a3e OCHOBHOTO
o0r1ero oOpa3oBaHus MPH MOATOTOBKE KBAIM(UIIMPOBAHHBIX pab0UMX, CIY>KALIUX U CIICIIHATUCTOB
CpEHETO 3BCHA.

Pabouas mnporpamma paspaborana Ha ocHoBe TpeboBanuii PI'OC cpeanero obiero
00pa3oBaHus, MPEABSIBIIEMBIX K CTPYKTYpE, COACPIKAaHUIO W pPE3yJIbTaTaM OCBOCHHUS Y4eOHOI
JUCHUTUTMHBL «XUMHS», B COOTBETCTBUM C PeKoMeHJauusMH 10 OpraHM3aluu MOJYYECHUs
CpeaHero oOmero oOpa3oBaHHs B Tpejieiax OCBOCHHS 0O0pa30BaTEIbHBIX IMPOrPaMM CPEIHETO
npodeccuoHaIBLHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO 00ILEro 00pa3oBaHMs ¢ y4€TOM TpeOOBaHUI
denepanbHBIX TOCYIapCTBEHHBIX 00Pa30BaTENbHBIX CTAHIAPTOB M IOJydaeMol mpodeccuu i
CHEeNMATBHOCTH  CpeaHero  npodeccrmoHanbHOrOo  oOpasoBaHusi  (mucbMo  JlemaprameHra
rOCyJapCTBEHHOHN MOJUTHKH B cepe MOAroTOBKH padounx kaapoB u 110 MunoOpHayku Poccun
ot 17.03.2015 Ne(06-259).

ConepkaHue TPOrpaMMbl YYeOHOW TUCIMIUIMHBI «XHUMUS» HAINPaBICHO HA JIOCTUKCHUE
CIEAYIOLIUX LeJIei:

- (opmupoBanue y oOy4aromMXcs YMEHHS OIICHMBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHHUS IS
Ka)JIOTO YeJIOBEKa;

- hopMHpOBaHUE Y 00YUYAIONIMXCS [EIOCTHOTO MPEJCTABICHUS O MUPE U POJIM XMMHUHU B CO3JIaHUH
COBPEMEHHOUW E€CTECTBEHHO-HAYYHOW KapTHHBI MHpPA; YMEHHUS OOBSCHITH OOBEKTHI M IPOLECCHI
OKPYKAIOIIEW IEUCTBUTEILHOCTU: MPUPOAHOM, COLMAIBHOM, KYJIbTYPHOM, TEXHUYECKOM CpENbL,
UCTIONB3YS JIJISl 9TOTO XMMUYECKHE 3HAHUS;

- pa3BUTHE y 00yUalOIIMUXCsl YMEHUN pa3nuyaTh (GakThl U OLIEHKH, CPAaBHUBATh OILICHOYHBIE BBIBOJIBI,
BUJICTh WX CBSI3b C KPUTEPUSIMHU OLICHOK ¥ CBSI3b KPHUTEPHEB C ONPEICIICHHON CHCTEMOM IIEHHOCTEH,
bopMynHupoBaTh 1 000OCHOBBIBATH COOCTBEHHYIO MO3UIIMIO;

- npuoOpereHne OOy4YarOIIMMHUCS OMBITA PA3HOOOPA3HOW  JESATENBHOCTH, TO3HAHHA U
CaMONO3HAHUS; KIFOUYEBbIX HAaBBIKOB, UMEIOIIUX YHUBEPCAJIbHOE 3HAUEHUE /ISl PA3IMYHBIX BUIOB
JESITEIbHOCTH (HABBIKOB pPELICHMs] MPOoOJieM, MPUHATHS PEIleHUH, MOoKMCcKa, aHalnu3a u o0paboTKu
UHpOpMallK, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHU, COTPYJHHUYECTBA, OE30M1aCHOIO
00palieHus ¢ BeeCTBAMHU B TIOBCETHEBHOW KHU3HH).

PaGouas  mporpamma  MOXET  HCIONb30BaTbcs  JIPYTUMH  HPOEeCCHOHATbHBIMU
00pa3oBaTeNbHBIMU OPTaHU3AIMSIMH, PEATH3YIOIMIMMHA 00pa30BaTENbHYI0 IMPOrpaMMy CPEITHEro
obmiero oOpazoBanus B mpeaenax OIIOII CIIO na 6a3e ocHOBHOro oOmiero oOpa3oBaHUS;
pOTPaMMbI TIOJTOTOBKH KBATH(DUIIMPOBAHHBIX PabOuMX, CIYXAlUX; MPOTPaMMBbl ITOATOTOBKH
cnernuanuctoB cpeanero 3seHa ([IITKPC, TIIICC3).



1. MACIHOPT PABOYEN ITPOT'PAMMBI

1.1 O0masi xapakTepuCTHKA Y4eOHOi N CHUIITHHBI « XUMUSD)

B coneprxanune yueOHOM AUCITUIUTMHBI BKIIOUEHBI PAKTUYCCKUE M JIAOOPATOPHBIC 3aHATHS,
uMerone Mpo(ecCHOHANbHYI0 3HAYMMOCTH ISl CTYJIEHTOB, OCBAWBAIONIMX BbIOpaHHbBIE
npodeccuun CITIO mnu cnienmansaoctu CITO.

[IpakTUKOOpHUEHTUPOBAHHBIE 3aJaHUs, MMPOCKTHAsL JIEATEIbHOCTh CTYACHTOB, BBINOJHEHUE
TBOPYECKMX  3aJaHUH M  TOJATOTOBKA pedepaToB  SBJISIOTCS  HEOTHEMJIIEMOM  YacThIO
00pa3oBaTesbHOTrO MpoIlecca.

N3yuenne 00meoOpa3oBaTebHOM YYEOHOW JIUCHUILIUHBI «XHMHUS»  3aBepLIAcTCs
nojBeeHUEM UTOroB B (opme nuddepeHMpoBaHHOrO 3a4eTa B paMKaxX MPOMEKYTOTHON
arrectanuu cryaeHToB B mporecce ocBoeHuss OIIOII CIIO ¢ monydeHueMm cpeaHero oOIero
o0OpazoBaHusl.

1.2 MecTo y4eOHOM IMCUMILINHBI B Y4eOHOM IIaHe
VYuebnas  aucuuiuiiHa — «XWUMHS»  SBISETCS  00sA3aTeNbHOM W HW3y4yaercss B
obmreo6paszoBarenbHoM Hukie yuyebHnoro riana OITOIT CITO (ITTKPC, TIICC3).

1.3 Pe3yabTaThl 0CBOCHHS Y4eOHON JUCIHUIIIMHBI

OcBoenue conepxaHusi Y4eOHOM AUCHUIUIMHBI «XUMUS» O00ECIeYrBaeT JIOCTHKEHUE
CTYJIEHTaMH CIEAYIOIINX Pe3y/JIbTaTOB:
* TUYHOCMHDBIX
JI1. 4yBCTBO TOpAOCTH M YBaXEHUS K HCTOPUU U JOCTHXKEHHUSIM OTEYECTBEHHOM XHMHMUYECKOU
HAyKH; XUMUYECKH T'PaMOTHOE TOBEJCHUE B MPO(ECCHOHAIBLHON NEATCIHLHOCTH W B OBITY INPHU
o0pallleHuu ¢ XUMUYECKUMH BEIIeCTBAMU, MaTepUalaMy U TPOIECCAMU;
JI2. TOTOBHOCTh K TIPOJOJDKEHHIO OOpa3OBaHUs W TOBBINICHUS KBaM(HUKAIMK B W30paHHOM
pohecCHOHANBEHOM IeATEeTHbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMUYECKHX KOMIIETEHIHI B
3TOM;
JI3. ymeHue HCHONB30BaTh JOCTH)KEHHS COBPEMEHHOM XHMHUYECKOM HAyKW M XHUMHUYECKHX
TEXHOJIOTHI [UIsi TOBBIIICHHUS COOCTBEHHOTO MHTEJUICKTYAIbHOTO pa3BUTHS B BBIOPaHHOM
MpoeCCUOHAIBHON JESTENHHOCTH;
* MemanpeomMemHnulx:
MTI1. wcnonb3oBaHUE PA3IMYHBIX BHUJOB IMO3HABATEIBHOM JEATEIBHOCTH W  OCHOBHBIX
MHTENJIEKTYadbHBIX OMNepanuid (MOCTAaHOBKH 3aqadd, (QOpMYIUPOBAaHUS THUIOTE3, aHalIW3a |
CHHTE3a, CPaBHEHMUsI, 0000IIECHUs, CUCTEMATU3AIH, BBISIBJICHUS! TIPUUYMHHO-CJICICTBEHHBIX CBS3EH,
MOKCKa aHaJIoroB, (GOPMyIHpPOBaHUS BBIBOJOB) JJIS PEIICHUS TOCTABICHHON 3aJa4yu, IPUMEHEHUE
OCHOBHBIX METOJIOB MO3HAHMS (HAOIIOIEHNS, HAYYHOT'O SKCIIEPUMEHTA) JUIsl M3YUYECHUS Pa3IMYHbIX
CTOPOH XHMHYECKUX OOBEKTOB U TMPOIIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOIMMOCTh
CTaJIKUBAThCs B MpOQeccCHOHaIbHOU cdepe;
MT?2. ucnonb30BaHre pa3IMUHbIX UCTOUHUKOB JUISI MOJYUYEHHs] XMMUUYECKON MH(pOpMaIui, yMEHUE
OIICHUTH €€ JIOCTOBEPHOCTD IS JOCTHIKEHHS XOPOIIUX PE3yNbTaTOB B MpodecCHOHATbHOU cepe;
* NPEOMEMHBIX:
[T1. chopMUPOBAaHHOCTH MPEACTABICHUI O MECTe XMMHUU B COBPEMEHHOW HAyYHOW KapTHUHE MHUPA;
MMOHUMAaHWE POJIM XUMHUHU B (DOPMUPOBAHUHU KPyro3opa v (YHKIIMOHATHEHON IPAMOTHOCTH YEJIOBEKa
JUISL peLlIeHUs MPAKTUUECKUX 3a/1a4;
[12. BnageHWE OCHOBOMOJATAIOIIMMU XUMUYECKUMH TOHSATHSMU, TEOPUSMHU, 3aKOHAMU W
3aKOHOMEPHOCTSAMHM; YBEPEHHOE MOJIb30BAaHUE XUMHUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;
[13. BrmageHWe OCHOBHBIMH METOJAMH HAyYHOTO TIO3HAHMS, WCIONB3YEMBIMH B XUMHUU:
HAOIO/IEHUEM, ONHCAHUEM, H3MEPEHHEM, JKCIIEPUMEHTOM; yMEHHE oOpabaThiBaTh, OOBSICHSTH
pe3ynbTaThl MPOBEICHHBIX OMBITOB W JI€NaTh BBIBOJBI; TOTOBHOCTh M CIOCOOHOCTH MPUMEHSTH
METO/1bl TO3HAHHUS MIPU PEIICHUH NMPAKTHYECKUX 3a/1a4;
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[14. chopMupoBaHHOCTh YMEHMsI JaBaTh KOJMYECTBEHHBIE OLIGHKM M MPOM3BOJUTH PAcyUeThl IO
XUMHUYECKUM (hOpMyJIaM U ypaBHEHUSIM;

I15. BJIaACHUC ITPaBUJIaMH TCXHUKHU 0€e30IacHOCTH IIPpU UCIIOJIb30BAHUU XUMUUYCCKUX BCUICCTB;

I16. chopmupoBaHHOCTE COOCTBEHHOM MO3UIMM 10 OTHOUIEHHWIO K XUMMUYECKOW HH(pOpMaluy,
IIOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.



2. CTPYKTYPA U COAEPXKAHUE YYEFHOM JUCIATLIAHBI

«XUMUA»

2.1. O0beM yueOHOI JMCHHMIJIMHBI M BUABI Y4e0HOI padoThl

Bun yuebHoi paboTbl

Obvem yacoe

MakcumajibHas yyeOHasi HArpy3Ka (Bcero)

114

Oos3aTeibHAsA ayIMTOPHAsA yuyeOHas1 Harpy3Ka (Bcero) 114
B TOM YUCIIE:
- TEOPETUYECKUE 3aHATHUS o7
- IPAKTUYECKUE 3aHATHUSL 26
- 1abOpaTOPHBIC 3aHATHUS 31
CamocrosiTesibHas padoTa o0y4yarierocs (Bcero) 0
B TOM YHUCIIE:
MNPOMEXKYTOYHASA ATTECTALUSA B hopme
mudGepeHIMPOBaHHOTO 3aUeTa 2




2.2. TemaTH4yecKHii NJIAH U ColepP:KaAHNE YUHeOHOH TUCIHUNIMHBI « XMMMS»

HaumenoBanue Cogepxanue yueOHOro Matepuana, JabopaTopHbie
pa3esioB U TEM paboThI U MPAKTUYECKHUE 3aHATHS,
caMoCTOsITeNIbHAsl paboTa CTY/ICHTOB

O0BeM
4acoB

YpoBeHb
OCBOCHHS

BBEJIEHUE

3

1. OBIIASA U HEOPTAHUYECKASA XUMUA

1.1. OcHoBHBIE Cooepicanue yuedbnozo mamepuana

IOHATHA U 3aKOHBI OCHOBHBIE TTOHSTHSA M 3aKOHBI XUMHH. Perenne
PACUCTHBIX 3a1a4.

w N

Jlabopamopnvie 3anamus:
MaccoBasi 10JIsl 3JIEMEHTA B CJIOKHOM BEILIECTBE.
MaccoBasi J1oJisl BElIECTBa B PaCTBOpE.

Ilpakmuueckue 3anamu:
[IpuroTroBieHue pacTBOpOB 3aJaHHON
KOHIIEHTPALUH.

1.2. Ilepuoauueckuit Coodepotcanue yuednozo mamepuana

3aKOH U [leproauueckas cuctemMa XUMUYECKUX JIEMEHTOB
ITepuognueckas J.M.Menneneesa. Ctpoenue atoma. CtpoeHue
CHCTEMa XUMHYECKHX | 3JIEKTPOHHON 00010uky aroma. [lepuoauuecknit
3JIEMEHTOB 3akoH J[.1.MenneneeBa. Oco6eHHOCTH CTPOEHUS
.. MenneneeBa u ATOMOB IIEPEXOJIHBIX 2JIEMEHTOB.

CTPOEHUE aTOMA Jlabopamopmuuie 3anamusn:

CpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB 3JIEMEHTOB
oJ1IHOrO nepuojaa. CpaBHEHUE CBOMCTB MPOCTHIX
BEILIECTB 3JIEMEHTOB OJHOM I'PYIIIIBI.
MoaenupoBanue noctpoenus Ilepuoanueckoi
TaOIUIIEL.

1.3. Ctpoenue Cooepocanue yuednozo mamepuana

10

BEILIECTBA Bunbl xumuueckux cBszeil. UucTeie BemiecTa u
cMecH. J{ucnepcHbIE CUCTEMBI.

N -~

Jlabopamopnvie 3anamus:

CBolicTBa BELIECTB C KOBAJIEHTHOMN CBS3LIO.
CBolicTBa BEIESCTB C HOHHOM CBS3EIO.

CBOMCTBA BEIIECTB ¢ METAIUIMYCCKON CBA3LIO.
[Tonydyenue cycrieH3un Mella U YUCTSIIIETO
nopoiuka B Boje. [lonydenue smynbcun
pacturensHoro Macia. [lomyyenue KoJumouaHbIX
pacTBOPOB.

Ilpakmuueckue 3anamusn:
Pa3nenenne cmecen.

1.4. Bona. PactBopsL. Coaep:xkanue yueOHOro MaTepuaa

DIIEKTPONUTHYECKAS PactBopsl. PactBopenne. Teopus
JUCCOLaus ANEKTPOIUTUYECKON Jucconnanuu. JKecTKocTh
BOJIbI. CTIOCOOBI €€ YCTpaHCHHUS.

Jlabopamopnwie 3anamusn:
[Tonyuyenue xKecTKol BOABI U €€ YMSTYEHHE.
BsanMoaelicTBue BOIBI ¢ OKCUIIOM KaJILITHA.




Ilpakmuueckue 3anamus:

VYcnoBus NpoTeKaHUs XMMUYECKUX PEaKIUN
MEXJly pacTBOPAaMHU IEKTPOJIUTOB 10 KOHIIA.
Pewrenne skciepUMEHTAIBHBIX 33724 HA
pacrno3HaBaHUE HOHOB B pacTBOPE.

1.5. Knaccudukarus
HEOPraHUYECKHUX
COCIMHEHHUN U NX
CBOMCTBaA

Conep:xaHue y4eOHOIro MaTepuaJia

12

Kucnotel. OcnoBanus. Conu. ['uaponus cosei.
OKcHUOBL.

Jlabopamopnuuie 3anamusn:

HcnbiTanue pacTBOPOB KUCIOT, OCHOBAaHUU U
coJiel MHJMKaTopaMu. B3aumopeiicTBue KUCIoT €
MeTaiiamu. M3yueHnue B3auMoieicTBUSL KUCIIOT ©
OCHOBaHUSIMU U coJIAMU. VI3yueHune pa3noxeHus
THIPOKCUIA MEAU U 3aMELIEHUS MEJIU JKEJIE30M.
N3yuenue peakiui Mexay cossimu. 3yuenue
TUAPOIN3A COJIEH.

Ilpakmuueckue 3anamusn:
CBoiicTBa HEOPraHUYECKUX COCTMHEHUN
pa3IMYHBIX KJIACCOB.

1.6. XumMuueckue
peaKIuu

Conep:xanue yueOHOro MaTepuaJa

14

Knaccudukanms XuMruaecKux peakiiuii.
Onektponn3. CKOpOCTh XMMUYECKUX PEaKIUil.
XHUMHUYECKOE PABHOBECHE.

Jlabopamopnvie 3anamus:
Cocrasnenue OBP. Temossie 3¢ dexts mpu
pPacTBOPEHUH.

Ilpakmuueckue 3anamus:

Pemenne pacueTHbIX 3324 HAa HAXO0XKIEHUE
CKOpPOCTH peakuuu. BiusiHue pa3nnyHbIX
(hakTOpOB HA CKOPOCTh XUMUYECKON PEAKITHH.
Bnusinue pa3nnyHbiX pakTOPOB Ha XUMHUECKOE
paBHOBecuHe. Perienne pacueTHbIX 3a7a4d Ha
Hax0>KJICHHUE TeIJIOBOro d(pdeKTa peakiinu.

1.7. Meramibl u
HEMETAJUIbI

Conep:xanue yueOHOro MaTepuaJia

12

Mertaiutel — npocTthie BemecTBa. Kopposus
MeTauioB. O6Imue crnocoObl MOTY4YEeHUS! METAIJIOB.
Hewmerammsr — mpocTeie BemecTBa. [Ipon3BoacTBoO
CEpPHOM KHUCIOTBI.

CunmkaTHasi IPOMBIIUIEHHOCTb.

Ilpakmuueckue 3anamus:

Pemenne OKCICPUMCHTAJIBHBIX 3ajJia4d IO TEME
«Mertamnel». Pemienne sxcriepuMeHTalbHBIX 3a4a4
o reMe «Hemeramney. [lonyuenue, cobupanue u
pacrno3HaBaHMe ra3os.

2. OPTAHUYECKASA XUMUA

2.1. OcHOBHBIE
MOHATHUS OPTaHUYECKON
XUMHH U TEOpUs
CTPOCHUS
OpraHNYECKHUX

Conep:xaHue yueOHOIro MaTepuaJia

(o3}

Teopust cTpoeHUs OPraHUYECKUX COCTUHEHUN.
Buner uzomepun. Knaccudukanus opraHnuecKux
coenuaeHunil. Knaccudukamus peakiuii B
OpPraHUYEeCKON XMMUHU.




COETMHEHUI Jlabopamopnsie 3anamus: 1 2
N3rorosneHue Moaenei MOJIEKYJl OpraHUu4eCKUX
BEIIECTB.
Ilpakmuueckue 3anamus: 1 3
Knaccudukanus 1 HOMEHKIIATypa OpraHu4eCcKuX
BEIIECTB.
2.2. Yranesogopoasl 1 | Conep:kanue yueOHOro matepuasa 12
MX TIPHPOJIHBIC Anxanbl. Ankensl. Ankaauensl. Kayuyku. 10 1
MCTOUHUKH Aunikusbl. Apensbl. [IpupoiHbIid U MOMYTHBIN
HedTsuble ra3el. Hedrs. KamenHslit yroms.
Jlabopamopnubvie 3anamusn: 2 2
O3HaKOMJIEHHE C KOJUIEKIIUEN KayudyKOB.
O3HakoMJIeHHE C KOJuIeKLuell 00pa3oB HEPTH.
2.3. Conep:xaHue yueOHOro MaTepuaJia 10
Kucnoponconepxkamue | Crnuprsl. @enon. Anbaeruasl. KapooHoBbie 6 1
OpraHMYecKue KHCHOTHL. CIIOKHBIE Y(HUPHI U KUPBI. YTIIEBOIBL.
COCINHCHUA Jlabopamopuvie 3anamus: 4 2
CBoiicTBa 3TUJIOBOTO CIIUPTA U TJIMLEPUHA.
CaolicTBa yKCYCHOM KUCIIOTBI. CBOMCTBA ITIHOKO3HI.
CaoiicTBa caxapo3bl U KpaxMaia.
2.4. Azotcopepxkamue | Conep:kaHue yueOHOro Matepuasa 14
OpraHUYeCcKHUe AmuHbl. AHNIHH. AMUHOKHCIIOTHL. benku. 5 1
COETMHEHMUSI. [Tomumepsl. [loBTOpeHne u 06001IeHIE 3HAHWA. 2
[Tomumepsr Jlabopamopnuie 3anamus: 2 2
CaoiicTBa aMHMHOKHCIIOT. CBOMCTBA OEIIKOB.
Ilpakmuueckue 3anamusn: 5 3
Nnentudukanus opraHuuecKux COeTMHEHU.
O3nakomiieHHe ¢ 0Opa3lamu IacTMace.
PacnioznaBanue miactmacc. O3HaKOMIIEHUE C
o0pa3naMu BoJOKOH. Pacnio3HaBaHue BOJIOKOH.
JuddepeHurpoBaHHbIH 3aUeT. 2 3
BCEro| 114
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45.

3. IPUMEPHBIE TEMbI PE®EPATOB (JOKJIAZ1OB)
N UHIANBUAYAJIBHBIX ITPOEKTOB

buorexHonorus u renHas nHxxeHepus — texnonoruu XXI Beka.

HaHoTexHOJIOTHS Kak NPUOPUTETHOE HAIPaBJICHUE Pa3BUTHS HAYKU M IPOU3BOJACTBA B
Poccuiickoit @enepanuu.

CoBpeMeHHbIE METObl 00e33apaKUBaHUS BOJIbI.

AJ10TpONNs METAJLIOB.

Kuznup n gesrensHocth J.M.Mennaeneena.

«Ilepuonnyeckomy 3akoHy Oyylliee HE TPO3UT Pa3pyLIEHUEM. . .»

Cunres 114-to anemerTa — TpuyM@ pOCCHICKUX (HPU3UKOB-SICPIIHKOB.

N3oTonsl Bonopoaa.

Hcnonb3oBaHue paguoaKTUBHBIX U30TOIIOB B TEXHUYECKUX 1IEIISIX.

. PEHTreHoBCKOE U31y4eHHE U €T0 UCIOIb30BAaHUE B TEXHUKE U MEUIMHE.
11.
12.
13.
14.
15.
16.
17.

[Tnasma — yeTBepTOE COCTOSIHUE BELLECTBA.

AmMopdHBIE BelecTBa B IPUPOJIE, TEXHUKE, OBITY.

OxpaHa OKpy’Karollel cpelpl OT XUMUYECKOTO 3arpsi3HEHUS.

KonuuecTBeHHbIE XapaKTEPUCTUKH 3arPsI3HEHUS OKPYKAIOIIEH CpEIbI.
[TpumeHeHue TBepAOro u razoodpasHoro okcuaa yriaepoaa (IV).

3aiuTa 030HOBOT'O SKpaHa OT XUMUYECKOTO 3arpsi3HEHUS.

I'pyboaucriepcHble CUCTEMBI, UX KJIacCU(PUKAIM M MCIOJIb30BaHUE B MPO(decCHOHATbHON
JIeSATEIIbHOCTH.

Kocmernueckue renu.

IIpuMeHeHne CyCIeH3Ui U OMYJIbCUI B CTPOUTEIIBCTBE.

MuHepaibl ¥ TOpHbIE IOPOABI KaK OCHOBA JIUTOChEPHI.

PactBops! Bokpyr Hac. Tumsl pacTBOpOB.

Bopa kak peareHT u cpena a1 XMMHUYECKOTO Ipoliecca.

Kuzub u gestenpHocth C.Appenuyca.

Bxitag 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH MIEKTPOIUTUYECKON TUCCOLUALINH.
VYcTpaHeHne )KecTKOCTH BOJIbl Ha TPOMBIIITIEHHBIX MPEATPUATHSAX.

CepHas KUCIIOTa — «XJIe0 XMMHUYECKON MPOMBIIIJIEHHOCTI.

Hcnonp30BaHne MUHEPATbHBIX KUCIOT HA MPEANPUATHIX Pa3IMYHOTO MPOQUIIs.
OKcHBl U CONU KaK CTPOUTENIBHBIE MATEPHAIIBI.

Hcropus rurca.

[ToBapeHHas COIb KAaK XUMHUYECKOE CBIPBE.

MHoronukuii kKapOOHAaT KajbIHs: B IPUPOJE, B IPOMBIIIJIEHHOCTH, B OBITY.
Peaxiuu ropeHust Ha MPOU3BOICTBE U B OBITY.

BupTtyanbHoe Moie1poBaHUE XUMUYECKUX MTPOLIECCOB.

DNEKTPOIN3 PACTBOPOB NIEKTPOJIUTOB.

DIIEKTPOJIN3 PACIUIABOB 3JIEKTPOJIMTOB.

[lpakTnyeckoe  HpUMEHEHHE  AJIEKTPOJiM3a:  padUHUPOBAHUE,  TaIbBAHOIIACTHKA,
raJlbBaHOCTETUSl.

HcTopus noaydeHus U IPOU3BOICTBA AIIFOMUHUS.

DIEKTPOTUTUYECKOE TTOTydYeHUE U pahUHUPOBAHHE MEJIH.

Kuzup n gestenpHOCTh 1. J[9BH.

Ponp MeTanmioB B UICTOPUM YEJIOBEUECKON LIUBUIIU3ALIUH.

Hcropust 0Te4eCTBEHHON YEPHON METAJLUTyprUN.

CoBpeMEHHOE METAJUTYPTHUYECKOE TPOU3BOJICTBO.

Hctopus oreuecTBEHHON IBETHOM METAJLUTYPTHH.

Ponp MeTamioB u criiaBoB B HAYYHO-TEXHUUYECKOM IPOTpecce.

Koppo3us MeTamioB 1 criocoObl 3aLIUTHI OT KOPPO3HH.
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46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

56.

57.
58.
59.
60.
61.
62.

WueptHble uiu 6J1aropoJHbIe Ta3bl.

Poxnaromue conm — rajgoreHsl.

Hcropus mBeICKOM CIIMYKH.

Hcropust BOBHUKHOBEHUS U Pa3BUTHS OPTaHUUECKOU XUMUHU.

Kuznb u gestensHocTh A.M.byTiepona.

Butanusm u ero kpax.

Posb 0TeueCTBEHHBIX YUEHBIX B CTAHOBJICHUU U Pa3BUTUN MUPOBOM OPraHMYECKON XUMHUH.
CoBpeMeHHbIE TTPEICTABICHHS O TEOPUH XUMUUYECKOT'O CTPOCHHUS.

DKOJIOTMYECKUE aCIIEKThI UCII0JIb30BAaHUS YTIIEBOJOPOAHOTO ChIPBSI.

OKOHOMMYECKHE aCMEKThl MEXIAYHAapOJIHOIO COTPYIHHMYECTBA IO HCIOJIb30BAHUIO
YTJIEBOJOPOAHOTO CHIPHSI.

Hcropust OTKpBITHSA U pa3paOOTKU Ta30BbIX U HEDTSIHBIX MeCTOpOXAcHUN B Poccuiickoii
®denepauuu.

XUMHUS yTIeBOJOPOIHOTO ChIPhS U MOs Oyaymias mpodeccus.

VYTr1eBo10pOIHOE TOIIIMBO, €r0 BU/IbI U Ha3HAYCHHUE.

CuHTeTH4ecKe KaydyKH: HCTOPHSI, MHOTOOOpa3ue U MePCIeKTUBBIL.

Pe3nHoTexHMUECKOE MPOU3BOJICTBO U €T0 POJIh B HAYYHO-TEXHHUYECKOM IPOTpecce.
CBapoyHO€ MPOU3BOJICTBO U POJIb XMMHUH YIJIEBOJIOPOJOB B HEM.

Hedts u ee TpaHCOPTHpPOBKAa KaK OCHOBA B3aWMOBBITOJIHOTO MEXKIYHAPOIHOTO
COTPYAHUYECTBA.
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4. YCJIOBUS PEAJIM3AIIMU YYEFHOM JJUCHUATIIMHBI
4.1. TpedoBaHNsI K MUHUMAJIbHOMY MaTepPUAJbHO-TEXHUYECKOMY O0ecrne4yeHH 0

Peanuzanus yqaeOHON AMCHUIUIMHBI TPeOyeT HAINYHS y4eOHOTro KaOMHEeTa XUMHUSL.
O6opynoBanue yueOHOro KaOMHETA:

- TOCAZI0YHbIE MECTA MO KOJMYECTBY O0YUaIOIIUXCS;

- pabouee MeCTO IMpenoaBaTes;

- BBITSDKHOU IIKad;

- HabOp XUMHUYECKOM MOCYbl U MPUHAJUICKHOCTEN 1151 1a00paTOPHBIX U MPAKTUYECKUX PabdoT;

- HaOOpBI PEaKTUBOB OPraHUYECKUX U HEOPTaHUYECKUX BEILIECTB;

- KOMIUICKT Y4eOHO-HATJISTHBIX TOCOOMH «XUMUS)
TexHuueckue cpeacTBa 00ydeHHUs:

- KOMIIBIOTEP C JHMLEH3UOHHBIM MIPOrPAaMMHBIM 00eCTieueHHEM;

- MYJIbTUMEIMUHBIA MPOEKTOP;

- DKpaH.

4.2. UndopmannonHoe odecrieueHne 00y4eHust
Ilepeuenb pexomMeHayeMbIX Y4eOHBIX H31aHMii, HTepHET-pecypcoB, JAONOJIHUTEIbHOM
JUTEepaTypbl

OCHOBHBIE UCTOYHUKMU:

1. Tabpuensn O.C. Xumusa ans npodeccwii M CHEUaTbHOCTEH TEXHHUYECKOTO MPOQHIL:
yueOHUK Ui CTyd. YydpexaeHuil cpen. mnpod. oOpazoanus / O.C.I'aGpuensH,
N.I".OctpoymoB. 7-e u3f., crep. M.: M3garensckuii neHTp «Axkaaemus», 2018. 272 c.

2. XuMus: IpakTUKyM: y4eO. mocobue /Ui CTyl. yupexaeHuil cpea. npod. odpa3zoBaHus; mox
pen. O.C.I'abpuensina. 7-e uzn., crep. M.: U3narensckuii neHTp «Akamemusi», 2019. 304 c.

3. Kysnenosa H.E. Xwumwms: 10 kmacc: 0a30Bblif  ypOBeHb: YUEOHMK JJI  ydallHUXcCs
obmeobpazoBarenbubix yupexkaennit / H.E. Kysnenosa, H.H.I'apa. M.: Benrtana-I"pad,
2012. 288 c.

4. KysumemoBa H.E. Xumwms: 11 xmacc: 0a30BBIf  ypOBEHb: YYEOHUK JUIsl yYalluXcs
obmieo6paszoBarenbHbIx yupexaenuit / H.E. Ky3nenosa, A.H. Jlekun, M.A. lllatanos. M.:
BenTana-I'pad, 2012. 208 c.

5. Pymsutuc T.E., ®enpaman @.0I. Xumusa: opran.xumus: yued. qia 10 ki
obmreoOpasoBar.yupexaenuii. M.: [Ipocsemenune, 2007. 192 c.

6. Tabpuensa O.C. Xumus: YaeOHUK U1 cTyA.cpea.nmpod.yqed.3apenenuii / O.C. ['abpuensH,
N.I". OctpoymoB. M.: M3natenbckuil neHTp «Akagemus», 2005. 336 c.

7. Epoxun FO.M. Xumust: YueOuuk mus cryn.cpea.npod.yaed.3apenennii / O.M. Epoxun. 6-¢
U3, uctp. u gom. M: M3narensckuii neHTp «Akanemus», 2005. 384 c.

8. OBC book.ru I'muaka H.JI. O6mias xumus: yaebnoe mocodue. Mocksa: KuoPyc, 2020. 749
c.

JOITOJIHUTEJIbHBIE NCTOUYHUKU:

1. TopxoBenko M.IO. moypouHble pa3pabOTKu MO XUMHUH K yueOHBbIM kommiektam O.C.
[Nabpuensna u ap., I'.E. Pymsurtuca u np., JI.C. I'yzes u ap. 10(11) xkmacc. M.: «BAKO»,
2006. 320 c.

2. Jooporun JI.}O., Cractmra M.I'. Xumusa. 10 kmacc. KoHTposibHBIE paObOThI B HOBOM
dopmare. YueOHoe nocodue. M.: «Muremnext-Lientp», 2011. 128 c.

3. Epoxun KO.M. COopHUK 3a/1a4 ¥ yIIPpaXHEHUH 110 XUMHH (C JUAAKTHYECCKUM MAaTEPUATIOM ):
VY4eb. nocodbue s crya.cpen.npod.yued.3aBenenuii / KO.M. Epoxun, B.1. @ponos. 2-¢
u3a., crep. M: U3narenbckuii eHTp «Akanemus», 2005. 304 c.

13



10.

11.

12.

13.
14.

15.

KonTtponbHo-u3mepurensubie Matepuainbl. Xumus: 10 kmacc / Coct. H.IL. Tpoery6osa. M.:
BAKO, 2012. 96 c.

[TpumepHbIe OUIETHI U OTBETHI 110 XUMHUH ISl OJTOTOBKU K YCTHOW UTOTOBOM aTTeCTalluu
BBIMYCKHUKOB 11 KkiaccoB o00meoOpa3oBaTenbHBIX — yupexaeHuii / aBT.-cocT.A.C.
Kopomenko. M.: [Ipoda, 2008. 188 c.

[TpumepHBbIe OUIETHI M OTBETHI 110 XUMUU ISl TIOATOTOBKH K YCTHOW UTOTOBOM aTTECTAIHH
BBIITYCKHUKOB 9 KjtaccoB 001meoOpa3oBaTenbHbix yupexaeHuin / A.C. Kopomenko,
J.YO. lo6potun. M.: Jlpoda, 2007. 93 c.

Pymsutuc T.E., ®enpaman .. Xumusa: opran.xumus: yued. mis1 10 ki
obmeobpazoBar.yupexxaenuii. M.: [Ipocsemenne, 2007. 192 c.

COOpHHK HOPMATHBHBIX JOKYMEHTOB. Xumus / coct. D./1./lnenpos, A.I'.ApkaabeB. M.:
Hpoda, 2007. 112 c.

CoxonmoBa M.A. EI'2-2008. Xumusi. Temaruueckue TpeHHpOBOUHBIe 3amanust / H.A.
CoxkomnoBa. M.: Okcmo, 2008. 88 c.

Tecter mo xumum. 10-11 xin.: VYuebno-meron.mocobme / P.I1.Cyposuea, JI.C.I'yzeid,
H.N.Ocrannuit, A.O.Tatyp. 5-e uza., crepeorun. M.: [Ipoda, 2001. 112 c.

Tectel. Xwumusa. BapwanTel ©W  OTBETHl [EHTPATU30BAaHHOTO (AOUTYPHUEHTCKOTO)
tectupoBanus. M.: OO0 «PYCTECT», 2006. 79 c.

Xumusi. OTBEThl Ha 3K3aMEHAIMOHHBIE OuieThl 9 Kilacca. YCTHBIM 3K3aMeH, TEOpUs U
npaktuka: YueOHoe mnocobue / H.E. Kyspmenko, B.B. Epemun. M.: HznatenbctBo
«Dx3ameny, 2005. 128 c.

Xumus B Tabnunax u cxemax. M3manue 2-e.CI16, OO0 «Ilonmurpadyccayruy», 2006. 96 c.
Xumus 10-11: Coopruk 3anau ¢ pemienusmu u oteramu / B.B. Copokun, 1.B. CBurtansko,
I0O.H. Cprues, C.C. Uypanos. M.: OO0 «M3narensctBo ACT»: OOO «M3naTenbcTBoO
Actpenby, 2001. 320 c.

Xomuenko WM.I'. Pemenwme 3amau mo xumun. M.: PUA «Hosas BomHa»: M3parens
Ymepenkos, 2012. 256 c.

MNHTEPHET-PECYPCHI:
http://www.chem.msu.su
http://www.hij.ru

http://www.him.1september.ru

http://www.schoolchemistry.by/ru

http://resh.edu.ru/subject/29/

http://www.fcior.edu.ru
http://www.virtulab.net

http://videouroki.net

http://www.tl.ru/~gimn13/docs/ximia/himtest.htm

http://www-windows-1251.edu.yar.ru/russian/cources/chem/

http://www.chemistry.narod.ru

http://bio.1september.ru

http://www.academia-moscow.ru/eor

http://www.chemistry-chemists.com

http://www.school-collection.edu.ru
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http://www.hij.ru/
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http://www.schoolchemistry.by/ru
http://resh.edu.ru/subject/29/
http://www.fcior.edu.ru/
http://www.virtulab.net/
http://videouroki.net/
http://www.tl.ru/~gimn13/docs/ximia/himtest.htm
http://www-windows-1251.edu.yar.ru/russian/cources/chem/
http://www.chemistry.narod.ru/
http://bio.1september.ru/
http://www.academia-moscow.ru/eor
http://www.chemistry-chemists.com/
http://www.school-collection.edu.ru/

5. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHS YYEBHOM
JNCHUITVIMHBI «XUMHWSA»

KoHTposib M omeHka pe3yJabTaTOB OCBOCHHUS Y4YEOHOM NHCUUIUIMHBI OCYILECTBIISETCS
IpernojaBaTesieM B IMPOIECCe MPOBEACHUS MPAKTUYSCKUX U JTaOOPATOPHBIX 3aHSATUH, YCTHBIX U
MUCHbMEHHBIX OIPOCOB, MMCbMEHHBIX ITPOBEPOUYHBIX PAOOT.

DOpMBI U METOBI
KOHTPOJISI U OLEHKH
pe3yIbTaTOB OOYUCHHSI

Pesynprarer 00y4eHus
(OCBOEHHBIE YMEHHUSI, yCBOCHHBIE 3HAHMS)

3HaHUWE OCHOBHBIX  KJIACCOB  HEOPraHUYECKUX  COCAUHEHUH, [Bxoonoii konmpons —
XUMHUYECKUX CBOWCTB OCHOBHBIX KIJIACCOB COEAMHEHUN (KHUCIOT, | BXOAHAsI KOHTPOJIbHAS
OCHOBaHUWU, COJIeil); yMEHHE Ha3bIBaTh BEIECTBA, 3HAHWE THIIOB | paboTa

XUMHUYECKUX  peakuuid ¥  yMEHHE 3aluChiBaTh  YPaBHEHUS
XUMHUECKUX  peakuuil. OcCylIecTBIATh  B3aUMOCBSI3b  MEXY
OCHOBHBIMH KJIACCAMHU HEOPTaHWYECKUX BEILIECTB.

YMEHUA

YMeHue gaBarh OINPENEICHHUE W ONEPUPOBATh  CHEAYIOUIUMHU | TeKyuyuit KOHmpop —
XUMUYECKUMH TOHSATUSAMHU: BEIIECTBO, XMMUYECKUN 3JIEMEHT, aTOM, | YCTHbIE U TUCbMEHHbIE
MOJIEKYJIa, OTHOCHUTEIIbHBIE aTOMHAs M MOJIEKYJISIpHAs MAcChl, MOH, | OPOCHI, SKCIIEPTHAs
aJUIOTPONNS, HU30TOIIbL, XHMHUYECKas CBS3b, | OlleHKA BeInoaHeHUs [IP
3JIEKTPOOTPULATEIBHOCTh, BAJICHTHOCTh, CTENIEHb OKHCIECHUS, MOJb, | U JIP.

MOJISIpHAasT Macca, MOJIIPHBIH 00bEeM Tra3000pa3HbIX BEIECTB,
BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI, PACTBOPBHI,
BJICKTPOJIUT M HEDJIEKTPOJIUT, HJICKTPOIUTHUYECKAsT JIUCCOIHAIIUS,
OKHMCJIUTEIb W BOCCTAaHOBHUTEIb, OKHCICHHE M BOCCTAaHOBJICHHUE,
TerIoBOM d3(QeKT peakuu, CKOPOCTh XHUMHUECKOH peakiuw,
KaTaau3, XUMHUYECKOE  PABHOBECUE,  YIVIEPOJHBIA  CKEJIET,
(yHKIIMOHATIbHAS TPYIA, U30MEpUs, TOMOJIOTHUS.

@OopMyIMpOBAaHUE 3aKOHOB COXPAaHEHUS MacChl BelleCTB U | Texyuyuil KOHmMpo/ib —
MTOCTOSIHCTBA COCTaBAa BEIIECTB. Y CTAHOBKA MPUUMHHO-CJIEICTBEHHOMN | MMCbMEHHbIE

CBSI3W MEXAY COAEp)KaHMEM OSTHUX 3aKOHOB M  HAIMCAHUEM | POBEpOYHBIE pabOTHI,
XUMHUYECKUX (OpMyJl U ypaBHEHUH. YCTaHOBKA SBOJIIOIMOHHON | 3KCHEpTHAas OLIEHKa
CYIIHOCTH  MEHJEJEeBCKOM U  cOoBpeMeHHOW  (opMynupoBok | BeimonaHeHus IIP u JIP.
nepuoauyeckoro 3akona /. 1. Menneneena.

OObsicHeHHe (U3NYECKOTO CMbICIAa CHMBOJIMKA MEPUOIUYECKOI
TaOauIel XxumMudeckux siemeHtoB J[. WM. MengeneeBa (HOMEpOB
9JIEMEHTA, NEePHOAa, TPYIIbI) U YCTAHOBKA MPUUUHHO-CIIECTBEHHON
CBSI3M MEXJy CTPOEHHEM aToMa U 3aKOHOMEPHOCTSIMHM W3MEHEHUs
CBOMCTB 3JIEMEHTOB M OOpa30BaHHBIX MMHU BEILIECTB B IMEpPHOJAX U
rpynnax.

YcraHoBKa 3aBUCUMOCTH CBOMCTB XMMUYECKUX BEIIECTB OT CTPOEHUS | TeKyuyuit KoHmpo.ip —
aTOMOB OOpa3yIOIIMX UX XUMHUYECKUX DJIEMEHTOB. XapaKTepUCTHKA | MMCbMEHHbIE
BXHEHIINX THUIIOB XMUMHUYECKUX CBSI3€H M OTHOCUTEIBHOCTH 3TOM | MPOBEPOYHBIE pabOTHI,
tunoiorud. OObACHEHHE 3aBHCHMOCTU CBOMCTB BEIIECTB OT HX | IKCIEPTHAs OLIEHKA
COCTaBAa W CTPOECHUS KPUCTAINTNYECKUX PEIIETOK. BbinosiHeHus: [1P u JIP.

Hcnonb3oBanue B y4uyeOHOM M mpodeccHOHANbHON nesTensHoCTH | TeKyujuii Konmpons —
XUMHUYECKHX TEPMHUHOB M CUMBOJMKHA. Ha3BaHWe W3y4EHHBIX | yCTHBIE U IMCBMEHHBIE
BEILLECTB 110 TPUBHUAIBHOM WIM MEXKIYHApOJHOM HOMEHKIATYpE M | OIPOCHI, IKCIIEPTHAS
OTpa)KCHHE COCTAaBA JTUX COCAMHEHUN C IIOMOINBIO XWMHUYECKHUX | OLEHKA BbIoaHeHus [IP
dbopmyn.  OtTpaxkeHHe XUMHYECKHX TPOIECCOB C momoisio | u JIP.
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YpPaBHEHUU XMUMHYECKUX PEAKIUM.

OOBsicHEHHE CYLIHOCTH XMMHUYECKHMX IporeccoB. Knaccubukanus
XUMUYECKUX PEaKIUi 10 PA3IU4HbIM IPU3HAKAM: YHUCIy U COCTaBY
IIPOAYKTOB U PEareHToB, TEIIoBoMy 3¢ (dekTy, HanpaBieHuo, ¢ase,
HaJIU4YMIO0  KaTalu3aTopa, H3MEHEHUIO CTEINEHEH  OKMCIICHUS
3JIEMEHTOB, 00pa3yrOIUX BELIECTBA. Y CTAaHOBKA IMPU3HAKOB OOILEro
U DPA3IM4YHOIO B THIIOJIOTMU PEAKUMUHA JUIsi HEOPTaHUYECKOW W
OpPraHUYECKON XUMUHU.

Texkywyuit Konmpo.ip —
MUCbMEHHBIC 3aIaHUS 1
IPOBEPOYHBIE,
JKCHEpPTHAsI OLIEHKA
BbiniosHeHus [1P u JIP.

CocraBieHue  ypaBHEHUH  peaklMii C  TOMOILIBI0  METojIa
anekTpoHHoro Oamanca. OOBSICHEHHE 3aBUCUMOCTH  CKOPOCTH
XHUMHYECKOUI PCaKiu M IMOJIOXKCHUSA XHUMHUYCCKOTO PAaBHOBCCUA OT
pa3IuyYHbIX (PaKTOPOB.

Texywuit Konmponb —
YCTHBIE U IUCbMEHHBIE
OIIPOCHI, SKCIIEPTHAs
OLIEHKA BBIITOJIHEHUS
I1P.

BeimonHeHne XMMUYeCKOTr0 SKCIIEPUMEHTA B ITOJTHOM COOTBETCTBUU C
npaBwiaMu Oe3zonacHoctu. HaOmronenue, ¢ukcanus U ONUCAaHUE
PE3YJIBTaTOB MPOBEICHHOTO YKCIIEPHMEHTA.

Texkywyuit kKonmponab —
AKCIIEpPTHAs OLICHKA
BeinmonHeHus IIP u JIP.

[IpoBeneHne caMOCTOSTEIILHOTO TTOMCKA XUMUICCKOW HH(POPMAIIIH C
WCIOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3JIaHuH, KOMIBIOTEPHBIX 0a3 HaHHBIX, pecypcoB HHTepHera).
Hcnonp3oBaHne KOMIBIOTEPHBIX TEXHOJOTHH Ui OOpabOTKH U
nepenayn  XUMHAYECKOW WHQOpPMAIMK ¥ €€ MPEACTABICHUS B
pa3nn4HbIX (hopMax.

Texyuwyuit KoHmpo.ip —
IIPOBEPKA BBINOJHEHUS
JNOMAaIIHUX 3aJIaHUil.

YcTaHOBKAa 3aBUCUMOCTH MEXAY KadeCTBEHHOM M KOJIMYECTBEHHOU
CTOPOHAMHM XHUMHUYECKHMX OOBEKTOB U IpoleccoB. Pemenue
pacueTHBIX 3aJa4 0 XUMUYECKUM (OopMyJIaM U YpaBHEHHUSIM.

Texywuit Konmposup —
IIMCbMEHHBIE
IIPOBEPOUYHBIE PaOOTHI.

OObsicHEeHHE XUMHUYECKUX SBJICHUH, NPOUCXOAAIIMX B TPHUPOJE,
ObITY M Ha npousBojacTBe. OrnpeneneHrue BO3MOXKHOCTEN MPOTEKaHus
XUMHUYECKHX TpPEBpaIleHui B pa3iuyHbIX yciaoBusax. CobmroaeHue
MpaBWJI HKOJIOTUYECKHM TPAMOTHOTO TIOBEJCHHUS B OKpYXarolleu
cpene. OleHKa BIUSHUS XHMHUYECKOTO 3arpsi3HEHUs OKpYKarolen
CpeAbl Ha OpraHu3M 4YeJOBEeKa U JIpyrMe KHUBbIE OpPraHU3MBbI.
Cobmoienue mpaBuil 0€30MacHOrO OOpalleHHs C TOPIOYMMU U
TOKCHUYHBIMHU BEILIECTBAMH, JJAOOPATOPHBIM 00OPYIOBAHUEM.
[lonroroBka pacTBOpPOB 3aJaHHOW KOHIEHTpAaUMUd B OBITY U Ha
npou3BojcTBe. Kpuruueckass OIEHKa JIOCTOBEPHOCTH XHMHYECKOIl
nH(OPMAIINH, TIOCTYTAIONIEH U3 pa3HBIX HCTOYHHUKOB.

Texywuit Konmponp —
YCTHBIE U TUCHbMEHHBIE
OIIPOCHI, IKCIIEPTHAs
oneHka BemmoiHenus 1P
u JIP.

3HAHUA

XapaKTepI/ICTI/IKa DJIEMEHTOB MaibIX W OOJBIINX NnepruoaoB IO HX
nonoxenuto B Ilepuoanueckoii cucreme /. 1. Menaeneesa.

Texywyuit Konmpo.ip —
YCTHBIE U TUCbMEHHbIE
ONPOCHI, IKCIIEPTHAS
olieHKa BeImoiaHeHus IIP
n JIP.

@opMyIHpPOBKAa OCHOBHBIX MOJIOKEHUN TEOPUH 3JIEKTPOIUTUYECKON
JMCCOLMAIMM M XapaKTepUCTHUKA B CBETE€ 3TOM TEOPUU CBOMCTB
OCHOBHBIX KJIaCCOB HEOPTraHMYECKUX coenuHeHui. dopmyaupoBka
OCHOBHBIX MOJI0KEHHUH TEOPHUH XUMHYECKOTO CTPOCHHUSI
OpraHWYECKUX COEIMHEHHHN M XapaKTepUCTHUKa B CBETE 3TOM TEOpuu
CBOWCTB OCHOBHBIX KJIACCOB OPTraHUYECKUX COCAUHEHHIA.

Texywuit konmpons —
IIMCBMCHHBIC
MIPOBEPOYHBIE PAOOTHI.

XapakTepUCTUKA COCTaBa, CTPOCHUS, CBOWCTB, IIOJIYYECHUS W

Texkywjuit Konmponb —
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npuMeHeHus: BakHermmx metamwioB (IA u II A rpymm, amroMuHus,
&Kele3a, a B ECTECTBEHHO-HAy4HOM Mpoduie M HEKOTOphIx d-
AJIEMEHTOB) U UX COEAMHEHM. XapaKTepUCTUKa COCTaBa, CTPOCHHUS,
CBOMCTB, MOJy4YCHHs] U NpUMEeHEHUs1 BaxxHehmmx HemeTtamioB (VIII
A, VIIA, VIA rpynm, a takke asora u ¢docdopa, yriepoga u
KpEeMHHUS, BOJAOPOJA) U MX COCAMHEHUN. XapaKTepUCTHKa COCTaBa,
CTPOCHMSI, CBOUCTB, MOJYUYCHUS U MPUMEHEHUS BOKHEHIIINX KJIACCOB
YIJIEBOAOPOAOB  (QJIKAHOB, IUKJIOAJIKAaHOB, aJKEHOB, AaJKUHOB,
apeHoOB) M X HanOoJiee 3HAYMMBIX B HAPOJHOXO3SHCTBEHHOM ILJIaHE
Mpe/icTaBuTeNed.  AHallOTUYHAas  XapaKTepUCTHKa  BaKHEHMIIUX
MPEICTaBUTENICH JAPYIHMX KJIAcCOB OPraHMYECKUX COCTUHEHUI:
METaHOJIa M 3TaHOJIa, CIOXKHBIX 3(UPOB, KUPOB, MbLJI, aJbIACTUIOB
(popmanbmernioB W aneTanbleruaa), KapOOHOBBIX  KHCIOT
(YKCYCHOM KHCIIOTBI), MOHOCaxapuaoB (TJIFOKO3bl), JHCAaXapHI0B
(caxapo3bl), moJMcaxapuaoB (Kpaxmajia W IEJUTF0JI03bl), aHHMIJIMHA,
AMUHOKHCIIOT, OCITKOB, MCKYCCTBEHHBIX U CHHTETUYCCKHX BOJIOKOH,
Kay4yKOB, TJIaCTMAcC.

YCTHBIC U TUCHbMECHHBIC
OMPOCHI, SKCTIEPTHAS
oneHka BeinoiHenus [1P
n JIP.

Hmozoewtii Konmponw:

6 popme mudPepeHIIMPOBAHHOTO 3a9eTa

PaccmoTtpeno:

Ha 3aceJJaHuU IPeAMETHON
(umxnoBoit) komuccuu 16.06.2021 r.
npotokoia Ne 11

[Tpencenarens LK Ierpenko O.B.
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