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1. O0mas xapakTepucTHKAa pado4eil NPOrpaMMbl M CUHUIIIMHBI
1.1 MecTo AUCHUILUINHBI B CTPYKTYpe OCHOBHOI 00pa30oBaTe/IbHOI IPOrpaMMBbl

YyeOHass jaucuuIimHa «XUMHS» SIBISICTCS  00s3aTENBbHOM YacThlO MPEAMETHOW obiacTu
«EctecTBeHHBIE HAyKW» OCHOBHOH 00pa3oBaTenbHOW mporpamMmbel B cooTBercTBuu ¢ DPI'OC mo
cnernmansaocTr 21.02.17 «[loma3emHas pa3paboTka MECTOPOKICHUH MOIE3HBIX HCKOTTAEMBIX).

VYueOHast gucruiuinHa «Xumus» oOecrieunBaeT (OPMUPOBAHHUE MPOPECCHOHANBHBIX U OOIIUX
KOMIIETeHIIH 110 BceM Buam nestesnibHocTr @I'OC no cnenmansuoctu 21.02.17 «[loazemuas paspadboTrka
MECTOPOKACHHUH MOJIE3HBIX UCKOMIAEMBIX).

1.2 Ileap M 1JaHHpPYeMble Ppe3yJbTaTbl OCBOCHHMSl JMCHUILUIMHBI, COOTHECEHHbIE C
IVIAHMPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTe/JbHOM NPOrpaMMbl

OcBocHHE TUCITUTUIMHBI HAITPaBJICHO Ha (popMHUpOBaHUE:
00X KOMITETEHITHIA:

OK 01 BeiOupate crocobObl pemeHus 3ajad npo(eccHoHaNbHON AesITeNbHOCTH NPUMEHUTEIBHO K
Pa3JINYHBIM KOHTEKCTaM

JInuHOCTHBIE pe3yNbTaThl: ' 0TOBHOCTBH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIPEIEIICHHUIO;

Hanuune motuBanuu Kk 00y4eHHIO ¥ IMYHOCTHOMY Pa3BUTHUIO.

Mertamnpenmernble  pe3ynabTarbl: OCBOEHHbIE OOYYAIOIIUMHCS MEXKIPEAMETHbIE TOHATHS MU
YHHUBEpCalIbHbIEC yUeOHbIE NeUCTBUS (PEryISATUBHBIE, I03HABATE/IbHBIE, KOMMYHUKATUBHBIC)

CIOCOOHOCTh MX MCIIOJIb30BaHUS B IO3HABATENILHON U COLMAIbHON MPAKTHUKE;

FOTOBHOCTh K CaMOCTOSITEIbHOMY IUIAHMPOBAHMIO U OCYIIECTBICHHUIO Y4E€OHOW NeATeIbHOCTH,
OpraHu3aly y4eOHOIro COTPYIHUYECTBA C MeJarorn4ecKiMy pabOTHUKAMH U CBEPCTHUKAMM, K YYaCTHIO
B IIOCTPOECHUHU UHAMBUAYaAJIbHON 00pa30BaTeIbHON TPAEKTOPUH

[IpeamerHble pe3ynbTaThl: CHOPMUPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBINOJHATH XMMHUYECKHN
SKCIIEPUMEHT B COOTBETCTBUHU C MPaBUJIAMHU TEXHMKH O€30MacHOCTH IpPHU OOpPAILEHUH C BELIECTBAMHU U
1a00paTOPHBIM 000PYAOBAHUEM; IPEACTABIAT PE3YIbTAThl XUMUYECKOT0 IKCIIEPUMEHTA B (hopMme 3anucu
YpaBHEHU COOTBETCTBYIOIIMX peaKIUi U (OPMYJIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB.

OK 02 Hcnonp30BaTh COBPEMEHHbIE CPEACTBA MOMCKA, aHAJIM3a M MHTEpIpeTaluyd UHGOpMaLUU U
MH(POPMALIMOHHBIE TEXHOJIOTHH JUIs BBITOJIHEHHS 33]1a4 IPO(PECCHOHATBHOM e TeTbHOCTH

JIMYHOCTHBIE Pe3yNbTAaThl: TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOATEIIFHOCTH ¥ CaMOOTIPEEIICHHIO;

HaJIMYMe MOTUBAIMU K O0yYEHHIO U TUYHOCTHOMY Pa3BUTHUIO

MertamnpenMeTHbIe  pe3yNbTaThl: OCBOCHHBIE OOYYAIONIMMHUCS MEXIPEAMETHBIE TIOHITHS W
YHUBEpCaJbHbIE YueOHbIe IeHCTBUS (perylIaTUBHBIE, I03HABATEbHbIE, KOMMYHUKATUBHbBIE),

CIOCOOHOCTH MX MCITOJIb30BAHMS B TTO3HABATEIEHON U COITUAIEHON TIPAKTHKE;

TOTOBHOCTh K CaMOCTOSITEIbHOMY IUIAHUPOBAaHHMIO M OCYIIECTBICHHIO Y4eOHOW JesTeTbHOCTH,
OpraHu3aIK YIeOHOTO COTPYAHUYECTBA C MEeJarorniecKuMU pabOTHIKAMH U CBEPCTHUKAMH, K YIACTHIO
B IIOCTPOECHUHU UHIUBUAYATLHOW 00pa30BaTeNbHON TPACKTOPHH

[IpenmeTrHBIe pe3yabTaThl: CPOPMHUPOBAHHOCTH YMEHUS aHAIIM3UPOBATH XUMUYECKYIO0 HH(POPMAIIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CPEICTB MaccoBOi MHPOpMaLuH, ceTb MHTepHET U Apyrue);

OK 03 ITnanupoBaTh U peaan30BbIBATh COOCTBEHHOE MPOPECCHOHATBLHOE U JINYHOCTHOE Pa3BHUTHE,
IpEeIIPUHUMATEIbCKYIO JAESITEIbHOCTh B MNpoQeccHOHANbHONW cdepe, HCIO0JIb30BaTh 3HAHHUS IO
(MHAHCOBON TPAaMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CUTYalUAX

JIM4HOCTHBIE pe3yNbTaThl: TOTOBHOCTh K CAMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAaMOOTPEIEIIEHUIO;

HaJIMYMe MOTUBAIMH K O0YYEHHIO U TUYHOCTHOMY Pa3BUTHIO

MertanpeaqMeTHble  pe3yJbTaThl: OCBOEHHBIE OOYYAIOIIMMHUCSH MEXIPEAMETHbIE IOHATUA H
YHUBEpCaJbHbIE YUeOHbIE IeHCTBUA (peryIATUBHBIC, I03HABATEIbHbIC, KOMMYHUKATHBHBIC)



CHOCOOHOCTh MX MCIIOJIb30BaHMS B IO3HABATEIILHOM U COLMAIBHON TPAKTUKE;

OBJIa/ICHUE HAaBbIKaMM y4€OHO-HCCIIEJ0BATENBCKOM, TPOEKTHON M COLIMAIBbHOMN 1€ TEIbHOCTH

[Ipenmernbie pe3ynbrarhl: CQHOPMHPOBAHHOCTH YMEHHMH BBIIBIATH XapaKTepHbIC TNPU3HAKU U
B3aMMOCBS3b U3YYEHHBIX MOHATHM, IPUMEHATh COOTBETCTBYIOIIUE IOHATHS IPU ONMCAHUU CTPOEHUS U
CBOMCTB HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB M HUX IMPEBpAIlECHUI; BBIABIATH B3aUMOCBS3b
XUMHUYECKHUX 3HAHUH C MIOHATUAMU U MIPEACTABICHUAMH IPYIMX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

OK 04 D¢ddexTnBHO B3aUMOACHCTBOBATh U pabOTaTh B KOJUICKTUBE U KOMaH/IC

JIn4HOCTHBIE pE3yNbTAThl: HAJIMYME MOTUBALUHN K O0OYYEHHIO ¥ INYHOCTHOMY Pa3BUTHIO;

LICJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHEH IMO3HULUU JINYHOCTH HA OCHOBE AYXOBHO-HPABCTBEHHBIX
LeHHocTen HaponoB Pocculickonn ®denepanuyu, UCTOPUYECKUX M HALMOHAIBHO-KYJIBTYPHBIX TPAJHLIMM,
(GopMHpOBaHHE CUCTEMbl 3HAYMMBIX LIEHHOCTHO-CMBICIOBBIX YCTaHOBOK, AHTHKOPPYNLUOHHOTO
MHUPOBO33PEHUS, MMPABOCO3HAHUS, KOJIOTMYECKON KYyJIbTYPBI, CIIOCOOHOCTH CTaBUTh LM M CTPOUTH
YKU3HEHHBIE IIJIaHbl

MeTtanpenmeTHble pe3yiabTaThl: TOTOBHOCTh K CAMOCTOSATEIbHOMY IJIAHUPOBAHUIO U OCYLIECTBIICHUIO
y4eOHOI AeqTeNbHOCTH, OPraHnu3alul y4eOHOro COTPYIHMYECTBA C MEAArOrMueCKUMH PaOOTHUKAMH M
CBEPCTHHUKAaMMU, K Y4aCTHIO B IOCTPOCHUH HHAUBUAYAIbHON 00pa30BaTeIbHON TPaeKTOPUY;

OBJIa/ICHUE HAaBbIKaMM y4eOHO-MCCIIEI0BATEIbCKOM, TPOEKTHON M COLIMAIbHOMN 1€ TebHOCTH

[Ipenmernbie pe3ynbTaThl: CPOPMUPOBAHHOCTH NPEJICTABICHUNA: O XUMHYECKOM COCTaBIISIOLIECH
€CTECTBEHHOHAYYHOH KapTHHBI MHpa, POJIM XUMHUHM B MO3HAHUU SIBIEHUM MPUPOJbI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJIBTYphl JIMYHOCTH, €€ (YHKIMOHAJIHHONW TPaMOTHOCTH, HEOOXOAMMOW ISl peIICHHS
NPAaKTUYECKUX 3a/la4 U SKOJIOTMYeCKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U IPUPOAHOM
cpene;

OK 07 ConeiicTBOBaTh COXpaHEHUIO OKPYKAIOILIEH Cpeibl, peCcypcocOepeKEeHUI0, TPUMEHSTh 3HAHUS
00 W3MEHEHHWHU KJIMMaTra, NPUHLIMIIB OEpeXIUBOrO IMPOU3BOACTBA, 3((eKTHBHO [eiCcTBOBaTH B
Ype3BbIYAITHBIX CUTYAIUSIX

JIMYHOCTHBIE Pe3yabTaThl: HATMUUE MOTHBALIMU K OOYYEHHUIO ¥ TIMYHOCTHOMY Pa3BUTHIO;

LIEJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHEH ITO3MIMM JIMYHOCTH HA OCHOBE JYXOBHO-HPAaBCTBEHHBIX
LeHHocTen HaponoB Poccuiickonn ®denepanuu, UCTOPUYECKUX U HALMOHAIBHO-KYIBTYPHBIX TPaJULIAMN,
(GopMUpOBaHHE CHCTEMBl 3HAUHMMBIX IIEHHOCTHO-CMBICIOBBIX YCTAaHOBOK, aHTHUKOPPYMIHOHHOIO
MHUPOBO33PEHUS, MMPABOCO3HAHUS, KOJIOTMYECKOH KYyJIbTYPbI, CIIOCOOHOCTH CTaBUTh IIEIM M CTPOMUTH
YKU3HEHHBIE IIJIaHbI

MertamnpeIMeTHbIE PE3yJbTaThl: OCBOEHHBIE OOYYAIOUIMMUCA MEXIPEIMETHbIE TMOHATHS |
YHHUBEpcalbHble yueOHbIE 1eWCTBUS (PETyISATUBHBIE, T0O3HABATEIbHBIE, KOMMYHUKATUBHBIC)

CHOCOOHOCTh MX MCIIOJIb30BaHUS B IO3HABATEILHOM U COLMAIbHON MPAKTHKE;

OBJIaJICHNE HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKOMN, MPOEKTHON U COLMAIbHON AESITEIbHOCTH

[IpenmetHbie pe3ynbTaThl: CHOPMHPOBAHHOCTH YMEHHMH CcOOMIONATh IpaBHJa SKOJIOTUYECKH
1eJ1eCO00Pa3HOTo MOBEJCHUS B OBITY U TPYJIOBOU JEATEIBHOCTH B LEJIIX COXPAHEHUS CBOETO 3/I0POBbS U
OKpYXKalollled MPUPOJHON Cpeabl; YUYUTHIBATH ONACHOCTh BO3ACHCTBHUS Ha JKMBBIE OpPraHU3MBI
ONPEJIETICHHBIX BEIIECTB, IOHUMAasl CMBICII IT0KAa3aTeNs IPENEIbHON JOIMYCTUMON KOHIEHTPALINHY;

B pe3yabTare 0cBOCHUSA IMCHUIIMHBI 00Y4alOIIUiCs 10JI2KeH OCBOUTD:

JIuyHOCTHBIE PE3YIbTATHI:

- ['oToBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEEIIEHUIO;

- Hanuune MmoTtuBammu k 00y4eHHUIO U THYHOCTHOMY Pa3BUTHIO.

- TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAaMOOTIPEIEIICHHUIO;

- HaTUYMe MOTHBAIINH K O0YYCHHIO M TUYHOCTHOMY Pa3BUTHIO

- HAJIMYUEC MOTHUBAIIUU K 06yqumo " JJMYHOCTHOMY Pa3BUTHUIO,

- HNCJICHAIIPABJICHHOC PAa3BUTUC BHYTpeHHGﬁ Mo3unuu JIMYHOCTU HAa OCHOBC OYXOBHO-HPAaBCTBCHHBIX
neHHoctel HapoaoB Poccuiickori denepanyy, UCTOPUYECKUX M HAMOHAIBHO-KYJIBTYPHBIX TPAIULIMH,
q)OpMI/IpOBaHI/Ie CUCTCMbl 3HAUUMBIX [NCHHOCTHO-CMBICIIOBBIX YCTAHOBOK, AHTHKOPPYIIIIUOHHOI'O



MHUPOBO33PEHUS, MPABOCO3HAHUS, KOJIOIMYECKON KYJIbTYPBI, CIIOCOOHOCTH CTaBUTh LEIW U CTPOUTH
JKU3HEHHBIE I1JIaHbI

MeranpenmeTHble pe3yabTaThl:

- OcBoeHHbIE 00YYAIOIIMMHCS MEXIpPEIMETHbIe MOHSATHS U YHHBEpcajbHble yueOHbIE AEHCTBUS
(perynsTUBHBIE, IO3HABATEIbHbIE, KOMMYHUKATHBHbIE)

- CIIOCOOHOCTD MX MCIIOIBb30BAHMS B IO3HABATEIBHON U COLMATBHON PAKTHKE;

- TOTOBHOCTh K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOW NesITeIbHOCTH,
OpraHu3ayy y4eOHOTro COTPYJHHYECTBA C NEAarorndyeCKuMU paOOTHUKAMU U CBEPCTHUKAMU, K YYACTHIO
B TIOCTPOCHUU MHIUBUAYATILHONH 00pa30BaTeIbHON TPACKTOPUU

- OCBOGHHBIE OOYYAIOIIMMHCS MEXIIPEJAMETHbIE MOHATHUS U YHUBEpCalbHble y4eOHbIE AeHCTBUA
(perynsTUBHBIE, I03HABATEIbHbIE, KOMMYHUKATHBHBIE);

- OCBOGHHBIE OOYYAIOIIMMHCS MEXIIPEJAMETHbIE TMOHATHS U YHUBEpCalbHble y4eOHbIE AeHCTBUA
(perynsTUBHBIE, IO3HABATEIbHbIE, KOMMYHHUKATHBHbIE)

- OBJIa/ICHUE HaBbIKaMH Y4eOHO-HCCIIEI0BATEIbCKOM, MTPOSKTHOM U COIIMAILHOU e TEIbHOCTH

- TOTOBHOCTh K CAMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOW NesITeIbHOCTH,
OpraHu3ay y4eOHOTO COTPYJHUYECTBA C MEAArOrnYecCKUMU paOOTHUKAMH M CBEPCTHUKAMU, K YUaCTHUIO
B TIOCTPOCHUN MHIUBUAYAILHONW 00pa30BaTeIbHON TPACKTOPHH;

[IpenmeTHbIE pE3yNbTATHI:

- c(OPMHUPOBAHHOCTH YMEHHI TNITAHUPOBATH U BBIMTOIHATH XUMUYECKUN SKCIIEPUMEHT B COOTBETCTBHHU
C IpaBWJIaMU TEXHHUKHU OE€30MAaCHOCTH MPU OOpAIeHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pPYI0OBAHHEM;
IPEJICTaBIISITh PE3YJIbTAThl XUMUYECKOTO IKCIIEPUMEHTa B (POpME 3arncu ypaBHEHUI COOTBETCTBYIOIIMX
peakuii 1 GopMyIHPOBATH BHIBOBI HA OCHOBE 3TUX PE3YJIbTATOB.

- c(OPMHUPOBAHHOCTH YMEHHS aHAIM3UPOBATh XUMUYECKYIO0 HH(OPMAINIO, TOJTYyYaeMyI0 U3 Pa3HbIX
UCTOYHUKOB (CpeACTB MaccoBoi nH(pOpManuu, cetb IHTepHET u Apyrue);

- CdopMHpPOBaHHOCTb YMEHUH BBISBIATh XapaKTEpHbIE MPU3HAKKM U B3aUMOCBSI3b H3YYEHHbIX
HOHSITUN, IPUMEHATH COOTBETCTBYIOIINE IIOHATHS IIPU ONIMCAHUM CTPOEHUS M CBOMCTB HEOPTAHUYECKUX U
OpraHMYECKUX BEIIECTB U UX MPEBPALLECHUH; BBISIBISTH B3aUMOCBSI3b XMMUUYECKUX 3HAHUI C MOHATUIMH U
IIPEJICTaBICHUSMH JPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;

- ChopMHUpOBaHHOCTH NMPEACTABICHUI: 0 XUMHUYECKON COCTABIISIONICH €CTECTBEHHOHAYYHOM KapTUHBI
MHpa, POJIU XUMHUH B TIO3HAHUM SIBJICHUH MPUPO/IbI, B POPMUPOBAHUN MBILUIEHUS U KYJIbTYpPbI IUYHOCTH,
ee (PYHKIMOHAIBLHOM I'PaMOTHOCTH, HEOOXOAUMOM JJis pelIeHHs MPAaKTUYECKUX 3a]ad M IKOJIOTUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpeIe;

- cOpMHUPOBAHHOCTh YMEHHI COOIIOATh MPaBHJIa SKOJOTUYECKU 11E€TIECO00Pa3HOT0 MOBEICHUS B
OBITY U TPYJIOBOH AEATENBHOCTH B LIENAX COXPAHEHUs CBOETO 3/I0POBbSl M OKPYXKAIOLIEH MPUPOAHOM
CpEeJbl; YUUTHIBATh ONACHOCTh BO3/ECHCTBHS Ha >KMBBIE OPTaHU3MbI OINPEAEICHHBIX BEIECTB, MOHUMAs
CMBICII ITOKa3aTells IPEIeIbHON JOMyCTUMON KOHIIEHTPALUH.

2. CTpyKTYypa M coiepKaHHe JHCIHIIIMHbI

2.1 O0beM IMCHUIIMHBI H BBl y4eOHOH padoThI

KoaunuecTBo uacoB

)]
opMa 00y4eHus 0D 30 03®

Kypc 1/ Cemectp 1

O0beM TUCHUNINHBI 18

B TOM YHCIJIC:

lleKyuu, ypoxu 16

niabopamopmsie pabomul

npakmuiyecKue 3aHAmusl

Koncynbranuu

CamocrosiTenbHas pabora 2




[IpomMexyTouHasi arTecTanus

WuauBuayaibHOE MPOSKTUPOBAHKE

(I)opMa HpOMe)I(yTO'{HOﬁ aTreCcTanum -

Kypc 1/ Cemectp 2

O0BeM THCHUILTHHBI 54

B TOM YHCIIE:
NleKyuu, ypoKu 22
nabopamopuvie pabomul 12
npakmuiecKue 3aHamus 12
Koncynbranuu
CamocrosiTenpHas pabora 8
[IpomexxyTouHas arrecrauus
WNunuBuayanbHOE MPOSKTUPOBAHUE
DopMa NPOMEKYTOYHOM aTTeCTAlUH QG depeHIMPOBAHHBIN

3a4er

2.2 TemaTn4ecKni IJIAH U COJEePKAHNE TUCUUIIIMHBI

HaunmenoBanue
pa3aeiioB M TeM

Coaep:xkanue yueOHOro MaTtepuasia u GopMbl OPraHUu3aLMUH 1esITeIbHOCTH
00y4arIMXxcs

O0beMm
B yacax

Cemectp 1

Pasznea 1. Ooman

XUMMUSA

Tema 1.
Heopranuueckas
XUMHS

Oobwan u Heop2anuyecKkas Xumus

18

1. Ilepuoanueckmii 3akoH u Ilepumoauyeckass cucTeMa XHUMHYECKHX
pjemeHToB JI. M. MenpaeneeBa. OTKpbITHE IEPUOJNYECKOTO 3aKOHA. OTKpBITHE
. . MenneneeBbiM Ilepronnueckoro 3akoHa. llepuogmyeckuii 3akoH U
ctpoeHue aroma. M3oronbl. COBpeMEHHOE MOHSTHE XWMHUYECKOTO 3JIEMEHTA.
3axkoHoMepHocTh . Mo3znu. CoBpemeHHast (hOpMyJIMPOBKA IMEPUOIUYECKOTO
3akoHa. Ilepmonnueckas cucremMa M cTpoeHHe aToma. DU3NYECKUM CMBICI
MOPSIZIKOBOTO HOMEpa JJIEMEHTOB, HOMEpPOB TPYIIBI W Tepuoja. 3HAYEHUE
MEPUOIMUECKOr0 3aKOHA U IEPUOINYECKON CUCTEMBbI XUMUUECKHUX 371€MEHTOB /1.
W. MenneneeBa i pa3BUTHSI HAYKU U TOHUMAHUSI XUMUYECKON KapTUHBI MUpa.

2.Ctpoenue BemecTBa. [loHATHE O XMMHYECKOW CBSI3M. THIBI XMUMHYECKUX
CBSI3CH: KOBAJICHTHAs, WOHHAas, MeTalnudeckas W BoaopoaHas. OCHOBHBIE
mapaMETphl TUIIA CBA3U: JJIMHA, IPOYHOCTH, YI'OJI CBA3U WA BaJICHTHBIN yrouJ.
[lonsspHOCTH CBSI3U W MOJAPHOCTH MOJNEKynbl. Croco® mepeKkphIBaHUS
QIIEKTPOHHBIX OpOWTane M KiacCHU(pUKalus KOBAJICHTHBIX CBA3€H MO 3TOMY
MpPU3HAKY: G- U T-CBS3U. VIOHHBIE KPUCTAIJIMYECKHE PEIIeTKH U CBOMCTBa
BCIICCTB C TAKMMHU KPUCTAJJIAMHU. MeTtammuueckas XUMHAYECKas CBA3b.

3. Ctpoenne aroma. Ilnanerapnas monens aroma . Pesepdopna. Ctpoenue
aroma no H. bopy. CoBpeMeHHbIE TpPEACTaBICHHS O CTPOCHHUHM aToOMa.
OnekTpoHHas ~ 00olouka  aToMmMoB.  PacrpeneneHue  3JEKTPOHOB IO
DHEPreTUYEeCKUM ypPOBHSM, TMOAYPOBHAM U  OpOUTAIsIM. DJIEKTPOHHBIE
KOH(HUTypaluy aTOMOB XMMHYECKHX 3JIEMEHTOB.

4.Knaccbl HeopraHudeckux coeannenuii. Kiaccuukanus HeopraHMYECKUX
BemiecTB. l[IpocTeie u crokHble BemecTBa. OKCHIBI, WX KiaccU(PUKaIU.
['unpokcunbl (OCHOBaHUS, KHUCIOPOACOJEPKAIINE KHUCIOTHI, aM(pOTEepHBIC

ruapokcuabl). Kucnotsl, ux knaccudukanus. OcHOBaHMs, UX KiIaccU(UKAIIMSL.




Conmu cpeaHue, Kucible, OCHOBHbIE M KOMIUIeKCHble. Kiaccupukanus
XUMUYECKUX PEAKLUN B OPraHUYECKON U HEOPraHUYECKON XUMUH.

S.PacrBopsbl. Ilonstue o pacrtBopax. B3aumoneiicTBue pacTBOpUTENS U
pacTBopeHHOro BemiecTBa. CrocoObl BBIPAXKEHHUS KOHIICHTPAIMH PacTBOPOB:
MaccoBasl J0Jsl PacTBOPEHHOI'O BeullecTBa (MPOLIEHTHas), MoJisipHas. Teopus
DJIEKTPOJIUTUYECKOM JHUccOUManui. MeXaHu3M JUCCOLMAlMU  BEHIECTB C
Pa3IMYHBIMU THUIIAMH XUMHYECKHX CBs3edl. CTeneHb 3JIEKTPOIUTHUYECKOM
mrcconuanui U GakTopsl ee 3aBUCUMOCTU. CUIIbHBIC U CPEHHE AIEKTPOJIUTHI.

6. OKNCIANTENTbHO-BOCCTAHOBHUTEIbHBIE peakiiun OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIC peakiiuu. CTerneHb OKUCIeHHs. BoccTaHOBUTENN U
okuciuTenu. OKUCIEHNE H BOCCTaHOBJIECHHE. BakHel e OKUCIUTENHN 1
BOCCTAaHOBUTENU. METO/Ibl COCTABJICHUS! YPABHEHUN OKUCIUTEIIHHO-
BOCCTAHOBUTEIIBHBIX peakinii. MeTo 3eKTpoHHOro Oaianca. Biusiaue cpenbl
Ha MPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MTPOIIECCOB.

7.XuMH4ecKHe HCTOYHUKH TOKA. DJIEKTPOAHBIEC TOTEHIUABI. DJIEKTPOIIN3
pacriaBoB U BOJIHBIX PACTBOPOB AIEKTPOJIUTOB. [Ipoliecchl, mporncxoasiiye Ha
KaTOJIC U aHOJZI€. Y PaBHEHHUS SJEKTPOXUMHYECKUX MPOLECCOB. DIEKTPOIIU3
BOJHBIX PACTBOPOB C MHEPTHBIMU 3JiekTpogamu. Kopposus meramnos. [lonstue
KOppo3uu. XUMHUECKas KOppo3us. DIEKTpoXxuMuueckas kopposus. Criocoosbl
3alUThl METAJIJIOB OT KOPPO3HH.

8. Xummusi 3/1eMeHTOB. S-DJIEMEHTHI. P-DJEMEHTHI. ['aloreHbl B MPUPOJIE.
buonoruueckas poisb rajoreHoB. Cosii yroJbHOM UM KPEMHHEBBIX KUCIOT, MX
3HaueHue W npumeHeHue. [Ipupomoodbpasyromas ponab yriepoaa Ui KUBOU H
KpEeMHUS IS HeXXUBOUW npupoibl. d-DimeMeHThl. VX Qu3ndeckiue 1 XUMUICCKHE
cBoiicTBa. HaxoxeHue 3TUX METalioB B MPUPOJE, UX MOTy4YEeHUE U 3HAYCHHE.
Coenunenus d-3JIEMEHTOB € Pa3TUYHBIMUA CTETICHSIMU OKUCIICHUSI.

Camocmosamenvhnasn paboma odyuarouwuxcs
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Pa3nes 2 Oprannyeckasi XuMHs

Tema 2.
Opranuveckas
XUMHS

1.Teopusi cTpoeHNst OPraHMYECKUX coequHeHuil. Teopust cTpoeHus
opranudeckux coenunennit A. M. bytneposa. Ctpoenue aToma yriieposa.
DNEeKTPOHHOE 00JIaK0 M OpOUTalb, S- U p-opouTanu. KoBaneHTHas XxuMudeckas
CBSI3b U €€ KJaccu(UKaIus Mo crnocody nepekpriBaHusi opouTane (- u m-
cBs3u). Knaccudukarus oprannyeckux coenunenuit. Kimaccuduxarms
OpPraHWYECKUX BEIIECTB B 3aBHCHMOCTH OT CTPOCHHSI YTIICPOJTHOH IICTIH.

2.IlpenejbHble yriaeBoaopoabl. ['oMmonornueckuil psja ankaHoB. Ilonstue 00
yraesonoponax. HoMeHKiaTypa ankaHOB M QIKHIBHBIX  3aMECTHTEINICH.
@du3nyeckue CBOMCTBA aJKaHOB. AJIKaHBI B MpUPOJE. XUMHYECKHE CBOWMCTBA
ankaHoB. O01acTy MpUMEeHEeHHsI alKaHOB. [IpoMblITIEeHHBIE CTIOCOOBI MTOTYYEHUS
QJIKAaHOB: TOJYyYeHHWE W3 NPUPOAHBIX MCTOYHHKOB, KPEKHUHI TapaguHOB,
[OJIy4UeHUE CHUHTETHUYECKOro OeH3MHa, rasudukanus yris, THIPUPOBaHUE
AJIKAHOB.

3.9TH/ICHOBbIC M THEHOBbIC YIJIEBOAOPOAbI . | 'OMOJIOrNYECKUl sl aKEHOB.
ONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI JTHIICHA U AJIKCHOB.
XUMHUYECKHE CBOMCTBA QIKEHOB. ONEKTPOQMIBHBIA XapakTep peaxIuii,
CKJIIOHHOCTb K PpEAaKUUsIM IPUCOCIWHEHMS, OKHCICHHS, IOJIMMEPHU3ALUN.
[IpumeHenune 3TwiieHa W HponuieHa. I[IpoMbIIIIeHHBIE CIIOCOOBI MOMYYEHHUs
allkeHOB. Peakuuum neruapupoBaHMs UM KpeKMHIra ankeHoB. JlabopaTopHble
CIOCOOBI TONMyYeHHUs ajKeHOB. AunkanueHsl. [loHsTHe W KiIaccupuKaus
JUCHOBBIX YIJIEBOLOPOAOB IO B3aMMHOMY PACIIOJIOKEHUIO KPAaTHBIX CBSA3ECH B

MOJIEKYJIE.




4. AueTwjieHOBbIe  YIJIEBOAOPOAbI. ApPOMATHYECKHUE  YIJIEBOJOPOJbI
[IpuMeHeHne aneTUsIeHOBBIX yriaeBoAopoaoB. [lomuBuuunanerar. Ilomyuenue
ankuHoB. [lomyueHue aneruneHa MUPOIM3OM MeTaHa U KapOUTHBIM METOJIOM.
['omosiornueckuil psa ankuHOB. BEH30J1 Kak MpeacTtaBUTENb apeHOB. Pa3zButue
[peJICTaBICHHUI 0 CTpoeHUU OeH30J1a. XMMHUYECKHE CBOMCTBA apEHOB.

S.IpupoaHble MCTOYHUKH yriaeBoaopoaoB. Hedrtb. Pexkrudukanms nedTH,
OCHOBHBIE (PPaKIIMU €€ pa3/IeIeH s, X UCTOIb30BaHue. Bropuunas nepepaboTka
HedrenpoaykToB. Kpekunr HedTenpoayktoB. PudopmuHr HedTenpomykToB.
KayectBo aBTOMOOMIBHOTO TOIUIMBAa. OkKTaHoBoe uwmcio. [Ipupomubiii u
MOMYTHBIA HEPTsIHOU razpl. CpaBHEHHE COCTAaBa MPUPOTHOTO U IMOMYTHOT'O T'a30B,
UX TPAKTHYECKOe HCIob30BaHue. KaMeHHbIN yroab. OCHOBHBIC HalpaBICHUS
MCIIOJIb30BaHUsl KaMeHHoro yris. KokcoBaHue KaMEHHOTO Yrisi, BajKHEWIIIHe
MPOAYKTHI 3TOTO Mpolecca: KOKC, KAMEHHOYTOJIbHAs CMOJIa, HaZICMOJIbHAS BOJIA.

6.'ugpoxcuiabubie coeanHenuss CTpoeHne u Kiaccu(uKanus CHHPTOB.
Knaccupukanuss CcnuproB 1O THIY YIJIEBOJOPOJHOIO pajuKana, YUCITY
UIPOKCWIBHBIX TPYII U TUIY aTOMa YIJEpoAa, CBSI3aHHOTO C I'MJIPOKCHIIBHOM
rpymnmnoil. CriocoOsl nosryyeHust cnupToB. MHoroaromusle cuupThl. Vi3omepus u
HOMEHKJIaTypa IpeICTaBUTENEN ABYX- U TPEXaTOMHBIX CIUPTOB. DEHOI.
DJNEeKTPOHHOE M MPOCTPAHCTBEHHOE cTpoeHHe (eHona. B3ammuHoe BimsHUE
apOMaTHYECKOI0 KOJIbLIA ¥ TMAPOKCHIIBHOM IPYIIIBL.

7.AJbAeruAbl M KeTOHbI. ['oMoNorMyeckue psapl ajabJAETUAOB U KETOHOB.
[lonsiTue 0  KapOOHMJIBHBIX  COEAUHEHMSIX.  ODJIEKTPOHHOE  CTPOECHHE
KapOOHUJIBHOW Trpynnbl. XHMHYECKHE CBOWCTBA aibAECTUIOB M KETOHOB.
PeakiimoHHast CIOCOOHOCTh KapOOHWIBHBIX coenuHeHWd. llpumenenune u
MoJiyueHrue KapOOHUIIBbHBIX coenuHeHull. [IpuMenenue anpaeruioB 1 KETOHOB B
OBITY U TIPOMBIIIUICHHOCTU. AJIBACTU/IBI U KETOHBI B TIpupojie (9pupHbIe Macia,
¢depomonsl). TlonydyeHne KapOOHMIIBHBIX COEIMHEHMH OKHCIEHHEM CIIHPTOB,
rugpaTanMed  aJKUHOB, OKHCJICHHEM  YIJIEBOJOPO/IOB. OtnenbHbIE
[TPEICTABUTENHN AJIbJAETUIOB U KETOHOB.

8.KapOoHoBble KHCJIOTBI M HMX HPOHU3BOAHBIC. ['OMOJIOrMYECKHl psA
[peeabHbIX OJHOOCHOBHBIX KAapOOHOBBIX KHUCIOT. [loHsATHE O KapOOHOBBIX
KHUCIOTaX M UX Kiaccudukanus. XUMHUYECKHE CBOMCTBA KapOOHOBBIX KHUCIIOT.
Peakuuy, WUIIOCTpUPYIOLME KHUCIOTHBIE CBOMCTBA M HMX CpPaBHEHHUE CO
CBOWCTBAMM HEOpraHMYecKuX KucioT. Peakuun »stepudukanun. CrnocoOsl
[OJIy4eHUs1 KapOOHOBBIX KUCIOT. OTnAEIbHBIE NPEACTABUTENN U UX 3HAYCHHE.
OOme crnocoObl MOMYYEHUs: OKHUCICHUE aJKaHOB, AaJKEHOB, IEPBHYHBIX
CIUPTOB, anbAerugoB. CrokHble 3QUPHI.

9.YrieBoabl, aMHHbI, AMUHOKHCJIOTHI, Oejku. [loHsTHe 00 yrieBogax.
Knaccupukanus yriaeBonoB. MoOHO-, M- M TOJHCAXapuibl, MPEICTaBUTENN
Ka)KJI0M IpyIIIbl yriieBogoB. MoHocaxapuipl. CTpOEHHUE U ONITHYECKAsI U30MEpHs
MOHOcaxapuaoB. ['7oko3a, CTpoeHue ee MOJEKylbl U (hU3NYecKHe CBOMCTBA.
Tayromepusi. Ilento3sl. Pubo3a u ne3okcupmbo3a Kak MpeAcTaBUTENTH
anpaoneHTo3. Crpoenue woiekyn. CrpoeHue aucaxapugoB. CTpoeHuwe u
XMMHUYECKHE CBOICTBA caxapo3bl.

JlakTo3a 1 MabTO3a KaK M30Mephl caxapo3sl. O0I1ee CTpoeHue MoIMCaXapHIoB.

10. BuoJyiornyeckH aKTHBHBLIE COeAMHEHMSl. XUMHUS B JXKW3HMU OOIIECTBA.
@epmenTsl. [lonstne 0 (depmMeHTax Kak O OHOIIOTMYECKUX KaTaau3aTopax
6enkoBoil mpuponbl. OCOOEHHOCTH CTPOEHHMSI M CBOWCTB B CpPaBHEHUU C
HEOpraHMYeCKUMHU Kartanus3atopamu. Butamunsel. [lonstue o Buramumuax. Mx
kinaccupukanusit W obOo3HaueHue. Hopma  moTpeOiieHMsT  BUTaMHHOB.
BonopactBopumble (Ha npumepe BuraMmuHoB C, rpynnsl B u P) nu
KUpopacTBopuMbie (Ha mnpumepe BuTtaMuHOB A, D wm E). ABuramunO3bI,




rUIEPBUTAMUHO3BI M THIIOBUTAMUHO3BL, UX Npodunaktuka. ['opmonsl. [lonstue
O TOpPMOHAaX KaK OHWOJOTMYECKH aKTHUBHBIX BEIIECTBAX, BBITIOIHSIONINX
SHAOKPUHHYIO PETYISIIHIO )KU3HEIeATeIbHOCTH OPTaHU3MOB.

11. Xumusi B NPOMBINLIEHHOCTH. XHMHUS W MPOU3BOJCTBO. XUMHUUYECKas| 2
[IPOMBIIIIJICHHOCTh U XUMHUYECKHUE TEXHOJIOTHH. XUMHUS B CEIIbCKOM XO3SIICTBE.
XUMU3alusa CEeJNbCKOrO0 XO3sIiCTBa M €€ HamnpaBlieHUs. XUMHUS U IKOJOTHSL.
XuMuueckoe 3arpsisHeHHe OKpykaromied cpensl. Oxpana ruapochepbl OT
XUMHUYECKOTO 3arps3HeHHs. XUMHUS U TOBCEIHEBHAas JKU3Hb YeEJIOBEKa.
JlomamHss anteka. Morome u yuctsmue cpeactsa. CpenctBa OG0pbOBI C
OBITOBBIMU HACEKOMBIMH.

B mom uucne, npakmuyeckux 3aHamuil u 1a00pamopHuvix pabom 24

Jladboparopnasi pab6ora Nel M3yueHue OCHOBHBIX KJIACCOB HEOpPraHMYECKuX — 2
BELIECTB U HOMEHKJIATYPbI

JlabGopaTopHas padora Ne2 CBoiicTBa pacTBOPOB 3JIEKTPOJIMTOB 2

JlaGoparopHass padora Ne3 lccienoBaHue mpolecca 3JIEKTpOIU3a BOAHBIX 2
[pacTBOPOB 3JIEKTPOIUTOB

JlabopaTopuasi padora Ned OOHapyKeHHE HENpEeAeNbHBIX COCAUHEHUW B| 2
KEpOCHHE, CKUITHIape

JlabopaTopHasi pa6ora NeS AmHain3 BOCCTAaHOBUTEIBLHBIX CBOMCTB aJIbIETUIOB, 2

JlabopaTtopuasi padora Ne6 N3yuenne XWMHUYECKHX CBOMCTB YKCyCHOW| — 2
KHUCJIOTBI

IIpakTuyeckoe 3anarue Nel Pemenwe 3agad Ha pa3jIUYHbBIC  BUIBI 2
KOHIICHTPAIlUH PaCTBOPOB

IIpakTnyeckoe 3anaTme Ne2 PemieHue  ypaBHEHHMH — OKHCIHTENBHO- 2
BOCCTAHOBUTEJIbHBIX pEaKIIUi

IIpakTuueckoe 3ansitue Ne3 PemieHue ypaBHeHMH Ha 3JI€KTPOJIM3 BOAHBIX| 2
[PacTBOpPOB

IpakTuyeckoe 3ausaTue Ne4 OnpeneneHne XuMuueckon popmMyIiel BemecTpamo, 2
[MPOJIYKTaM €ro CTOPAHMS

[IpakTnueckoe 3ansaTue NeS l3yueHne XMMHMUYECKHUX CBOWCTB, M30MEpUU U 2
HOMEHKJIATYPbI STUJICHOBBIX YIVIEBOIOPOI0B

IIpakTuuyeckoe 3ansitue Ne6 OnpeneneHre Xxumuueckon (opMyisl Bemectsa B 2
coctaBe BuTamMuHOB A,C,J]

CamocrosiTesibHasi paboTa 00y4arOUIMXCs 8
IIpome:xxyToyHas arrecranus B popMe 1udppepeHIHPOBAHHOIO 3a4€eTa
Bcero: 72

3 MarepuaJibHO-TeXHHUYECKOEe U Y4eOHO-MeTOoAnYecKoe obecredeHue QM CIUIINHbI (MOMLYJIs1)
3.1 CnennanbHbIe IOMELIEHUS JJIS Peau3alMi POrPpaMMbl

s peanu3zaruu nporpaMmsel yaeOHou quctumianabl [100.01 «Xumus» npe1ycMOTpeHbI Cleyole
CIEIMAJIbHBIE TOMEIIEHUS:

CneunajabHoe nomemenue Ne 116 npesacrasiser co0oil yueOHYIO ayIUTOPHUIO JUIsl MPOBEACHUS
y4eOHBIX 3aHATUH BCEX BHUIOB, NPEIyCMOTPEHHBIX OOpPa30BaTENbHON NPOrpaMMOM, B TOM 4YHCIE
IPYNIOBBIX U UHAUBUAYAIBHBIX KOHCYIbTALMMI, TEKYILIETO KOHTPOJIS U MPOMEXYTOYHOH aTTecTaluy.



[lepeyeHb OCHOBHOT'O OOOPYAOBAHUS:

[IpoeKIMOHHBII YKpaH.

[TepenocHoit HOYTOYK.

ITpoektop Acer X1230S, makcumanibHoe pazpenieHue 1024x768

DNeKTpOHHBIN MUKpocKkon «Mukpomen» 1Bap. 3-20 mmudpoBoii ¢ kamepoi

Beckl Texnnueckue

CymuinbHbIN mKkad

Xumuyeckas rnocyzaa

Habop xuMnueckux peakTUBOB

Jocka

VYuebHas mebenb

Y4eOHO-HarIAIHbIE TTOCOOUS:

Y4eOHo-uHPOPMAIIIOHHBIE CTEHABI — 7 IIT.

KomriekT yaeOHbIX BUICODHIEMOB

Temaruueckre WILTIOCTPALIUH.

[TporpamMmmHoe obecrieueHue:

Omnepanuonnas cucrema Microsoft Windows 10

[TakeTs! mporpamMmubix npoayktoB Office 2010.

CpenctBo anTuBUpycHOH 3amuThl JlokTop Bed

Crieunanu3upoBaHHbI BUPTYalbHBIM KOMIUIEKC JabOpaTOpHBIX paboOT MO Kypcy Xumus, 5
1abopaTOPHBIX padoT.

3.2 UnpopmannoHHoe o0ecnieyeHne peain3auuu NporpaMmsbl

3.2.1. OcHoBHas JquTEpaTypa

1. Tabpuensn, O. C. Xumus. 10 kinacc. ba3oselit yposens : yueonuk / O. C. 'abpuensn, U. I'. Octpoymos, C.
A. Cnagkos. - 5-e u3n., crep. - Mocksa : IlpocBemenue, 2023. - 128 c. - ISBN 978-5-09-107222-8. - Tekcr :
anekTpoHHbIH. - URL: https://znanium.ru/catalog/product/2160881. — Pexxum focTyma: mo NoAIucKe.

2. TI'abpuensn, O. C. Xumus. 11 knacc. ba3ossriii yposens : yueouuk / O. C. I'abpuemnsn, U. I'. Octpoymos, C.
A. Cnagkos. - 5-e u3n., crep. - Mocksa : IlpocBemenue, 2023. - 128 c¢. - ISBN 978-5-09-103623-7. - Tekcr :
anektponHkIi. - URL: https://znanium.ru/catalog/product/2160882. — Pexxum moctyna: 1mo moAIrcKe.

3.2.2. JlonoJIHUTEIbHAA JIUTEpPaTypa

1. T'abpuensn, O. C. Xumus ansg npodeccuid U CHeUUATBFHOCTEH TEXHUYECKOTO HPOQHI : YYeOHHK JUIS
CTYJICHTOB Y4UpexaeHuil cpennero npodeccuonansHoro oopazoanus / O. C. I'abpuensn, U. T'. Octpoymos. — 9-¢
u3l., crep.. — Mocksa : Akanemust, 2020. — 272 c. — (Ilpodeccruonansuoe obpazoBanue: OOmeoOpa3oBaTeIbHbIE
nmuctatinHbl). — ISBN 9785446894048, — TekcT: HEOCPEACTBECHHBIH.

2. I'abpuensn, O. C. Xumus: NpakTUKyM :@ y4eOHOE IOCOOHMe I CTY/IEHTOB YUPEKICHUH CpeIHero
npodeccuonansHoro oopasosanus / O. C. I'abpuensn, U. I'. Octpoymos, C.A. Cnaakos, H.M. [lopodeeBa. — 7-¢
u31., cTep.. — Mocksa : Akagemus, 2019. — 304 c. — (Ilpodeccronanpaoe obpa3zoBanue: O0meoOpa3oBaTEIbHBIE
mucturuiaHbl). — [SBN 9785446880928. — Tekct : HEmoCpeICTBEHHBIH.

3. T'abpuensn, O. C. XuMus: TECTHI, 33/1a4l U YIPAKHEHUS | yueOHOE MocoOme s CTy/IEHTOB YUPEXKACHUN
cpennero npodeccuonansHoro oopazosanus / O. C. I'abpuensn, I'. I'. JIpicoBa. — 8- u3z., crep.. — Mocksa :
Axagemus, 2020. — 336 c. — (Ilpodeccuonansaoe oOpazoBanue : OOmeoOpazoBarenbHble TUCHMILINHBL). — [SBN
9785446892389. — TekcT : HETIOCPECTBEHHBIH.

4. Aundunorenosa, 1. B. Xumus : y4eOHUK U MPaKTUKYM I cpeHEro NpodhecCHOHaIbHOTr0 00pa3oBaHus /
. B. Audunorenona, A. B. ba6bkos, B. A. [lonkos. — 2-e u3xa., ucop. u gorn. — Mockga : M3narensctBo FOpaiiT,


https://znanium.ru/catalog/product/2160881
https://znanium.ru/catalog/product/2160882

2025. — 291 c. — (Ilpodeccuonansuoe odpazopanue). — ISBN 978-5-534-11719-6. — TekcT : 3MeKTpOHHBIH //
Oo6pazoBatenbHas matdopma tOpaiit [caiiT]. — URL: https://urait.ru/bcode/562501.

5. Pocun, UW.B. Xwumus: y4eOHHK W TPAKTUKYM [UIsI CPEAHET0 Mpo¢eCCHOHAIBHOTO 0o0pa3oBaHuUs /
N. B. Pocun, JI. [. Tomuna, C.H.ConoBbeB. — MockBa: WznatensctBo IOpaitt, 2025.— 328c.—
(ITpodpeccnonanpHoe obpazoBanue). — ISBN 978-5-534-02484-5. — Texkcr : amekTpoHHBIN // OOpa3zoBaTenbHAS
iatdopma FOpait [caiit]. — URL: https://urait.ru/bcode/580187.

6. 3aiines, O. C. Xumus. JlaGopaTtopHblii MPakTUKyM U COOPHHUK 3a/ad : yueOHOoe mocoOue it CpelHero
npodeccuonansHoro obpazoBanmsa / O. C. 3akinieB. — Mocksa : HM3marensctBo FOpaiit, 2025. — 202 c. —
(ITpoeccronanbuoe obpazoBanue). — ISBN 978-5-9916-8746-1. — Tekct : 3nekTpoHHbIH // OOpa3oBaTenbHas
miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/562277.

7. OneitaukoB, H. H. Xumuns. AJNropuT™mbl pemieHus 3afad M TECTHl : ydeOHOe MmocoOue Ajsl CpeIHero
npodeccrnonanpaoro obpazosanus / H. H. Oneitaukos, I'. I1. MypaBbeBa. — 3-e m3n., ucnp. u jgom. — Mocksa :
M3narenscrBo FOpaiit, 2025. — 249 c. — (IlpodeccnonansHoe obpazoBanme). — ISBN 978-5-9916-9665-4. —
Texkcr : anekTponHbIi / O0pazoBatenbHas wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/562542.

8. Xumms. 3amayHuK : ydeOHOE TMOcoOWe IS CpemHero MpodecCHOHAIFHOTO 00pa3zoBaHUs / moA oOmei
penakumeir I'. H. ®ageeBa. — MockBa: MszmarensctBo IOpaiir, 2025. — 238 c.— (IlpodeccronanbHoe
obpaszoBanne). — ISBN 978-5-9916-7786-8. — Tekcr : anekrponHsiii / O6pazoBatenbHas tiatdopma FOpaiit
[caiit]. — URL: https://urait.ru/bcode/561902.

3.2.3 Metoanueckasi JJuTeparypa

1. Xumus: MeToaMYecKHe YKa3aHHs K JIabopaTopHbIM paboTaMm s cTyneHToB 1 Kypca
cnenuanpHocteir CIIO 09.02.07 "Mudopmamumonusie cuctemsl u mnporpammupoBanue’, 11.02.16
"MoHTaX, TEeXHHYECKOe OOCTY)KMBAaHHWE U PEMOHT JJIEKTPOHHBIX MPHOOPOB U ycrpoiictB", 15.02.12
"MOHTaX, TEXHHYECKOE OOCIYXMBAaHHE M PEMOHT IMPOMBIIUICHHOTO 000pyaoBaHus" (IO OTpacism),
23.02.07 "TexHu4eckoe OOCIyXHBaHME€ U PEMOHT JBMUrareiei, CHCTeM M arperatoB aBToMooOuiei",
27.02.07 "YmpaBieHue KauecTBOM MPOAYKLHH, IMpoLEeccoB U yciayr" (o oTpaciasiM) OYHOM (opMbl
oOyueHust / MHUHHCTEpCTBO HayKM M BbIciIero obOpa3oBaHus Poccuiickoit ®eneparun, Kyzbacckwuii
rocy/1apCTBeHHbI TexHH4Yeckui yHuBepcuter uM. T. ®. I'opbaueBa, Kadenpa teopun u meronuku
npodeccnoHaabHOro oopasoBanus; coctasurens B. 3. Cyposas. — Kemeposo: Ky3['TY, 2019. — 108 c. —
URL: http://library.kuzstu.ru/meto.php?n=4911 (narta o6pamenus: 09.01.2020). — TekcT: 2NeKTPOHHBIH.

2. XuMmus: METOIMYECKHE yKasaHus i cTyneHToB | kypca cneumansHoctenn CIIO 09.02.07
"NUnpopmarninonHsie cucteMsl U nporpammupoBanue”; 11.02.16 "MoHTax, TeXHUUECKOe 00CTyKUBAHNUE U
PEMOHT 3JIEKTPOHHBIX NpHOOPoB M ycTporcTB"; 15.02.12 "MoHTaX, TeXHHYECKOe OOCIyXHBaHHE WU
PEMOHT TPOMBIIIUIEHHOTO oOopynoBanus" (mo otrpacisim); 23.02.07 "TexHudeckoe 0OCITyXKHUBaHUE U
PEMOHT JIBUTATeNeH, CUCTEM U arperatoB aBTomoOmieit"; 27.02.07 "YnpasieHne kadecTBOM MPOIYKIIUH,
npoiieccoB u ycnyr" (mo otpacisim) odHod (Gopmbl oOydeHuss /| MHUHHCTEpCTBO HAayKH M BBICIIETO
oOpa3oBanus Poccuiickoit ¢penepanuu, Kyz6acckuii rocy1apcTBEHHbIN TEXHUYECKUH YHUBEPCUTET UM. T.
®. T'opbauesa, Kadenpa teopun u MeToauku MpoPeCCHOHAIBHOTO 00pa30BaHUs ; COCTaBUTENb B. D.
Cyposas. — Kemeposo: Ky3I'TVY, 2019. — 27 ¢. — URL: http://library.kuzstu.ru/meto.php?n=5004 (gara
obparmenust: 09.01.2020). — TekcT: MEKTPOHHBIM.

3. Xumusi [DIEKTpOHHBIN pecypc]: METOAWYECKHE YKa3aHWs K TPAKTUYECKUM 3aHITHSIM U
camocTosTeNbHOI paboTe A ctyaenToB cnenuaibHocTei CI1O 09.02.07 "MHpopMannoHHbIE CHCTEMBI U
nporpamMmupoBanue”, 11.02.16 "MonTax, TeXHUYECKOE 00CITYKHUBaHHE U PEMOHT 3JIEKTPOHHBIX IPUOOPOB
u ycrpoiicts", 23.02.07 "TexHuueckoe OOCITyXUBaHHE W PEMOHT JIBUTATENIeH, CUCTEM M arperaros
aBToMoOmiIeit" ounoit popmel oOyuenust / PI'BOY BO "Kysbac. roc. Texs. yH-T um. T. @. ['opbayena",
Kad. Teopun u meroauku npod. odpazosanus ; coct. B. 3. Cyponas. - Kemeposo: Ky3I'TV, 2018. —31 c.
- JlocTtymHa oneKkTpoHHas Bepcus:  http:/library.kuzstu.ru/meto.php?n=9224(nata  obparmieHus:
30.05.2022). — TekcT: 31EKTPOHHBIM.

4. Xumus [DNEeKTpOHHBIA pecypc]: MEeTOJMYecKHe YKa3aHus K JabopaTOpHbIM paboTtaMm s
crynentoB cnenuansbHocTeit CIIO 09.02.07 "WHdopManuoHHBIE CHCTEMBI M MPOrpaMMHpOBaHHE",
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11.02.16 "MoHTax, TEXHHYECKOE OOCIYXHBAaHHE U PEMOHT HJIEKTPOHHBIX MPHUOOPOB U YCTPOMCTB",
23.02.07 "Texau4eckoe 0OCITY)KUBAHHE U PEMOHT JIBUTATEJIEH, CUCTEM M arperaroB aBTOMOOMIICH" 0O4HOMN
dopmet 00yuenus / PI'BOY BO «Ky3zbac. roc. TexH. yH-T uM. T. @. ['opbaueBay, Kad. maremaTuku ; cocr.
B. 3. CypoBas. - KemepoBo: Ky3['TY, 2018. — 6lc. - JloctynmHa »5JI€eKTpOHHAs BEPCHS:
http://library.kuzstu.ru/meto.php?n=9229 (narta oopamenwus: 30.05.2022). — TekcT: 2IEKTPOHHBIN.

5. Xumusi: METoAN4ecKre PeKOMEH/IAlluU JJIsi OpraHU3allK MPAKTUYECKUX U JIaDOpaTOPHBIX paboT
cryaenToB cnenuanbHocT 21.02.17 «Iloazemuas pazpaboTka MECTOPOKICHUN MOJIE3HBIX HCKOMAEMBIX)/
coct. O.B.Tuxonoma; ¢umman Ky3I'TY B 1. benoBo, Kadeapa ropnoro nena u TexHochepHOi
O6esonmacHoctu  —  benogo, 2022. - 70 c. JoctynHa ~ 2JE€KTpOHHAs  BEpCHUS:
https://eos.belovokyzgty.ru/course/index.php?categoryid=222 — TeKCT: 3IEKTPOHHBIN.

6. XuMusi: METOIMYECKHE PEKOMEHIAIMK JJISi OPTraHU3alliid CaMOCTOSITEIbHON paboThl CTYJEHTOB
cnermanbHocTH 21.02.17 «lloa3zeMHas pa3paboTKa MECTOPOXKICHUM IOJIE3HBIX HCKOMAEMBIX»/ COCT.
O.B.Tuxonosa; ¢puman Ky3['TY B r. benoso, Kadenpa roproro gena u rexHochepHoii 6e30macHOCTH —
benogo, 2022. - 42 C. Hocrynna 3JIEKTPOHHAs BEpCHS:
https://eos.belovokyzgty.ru/course/index.php?categoryid=222 — TekcT: 2JI€KTPOHHBIH.

7. XuMus : METOAMYECKHE MaTepHasbl K MPAKTUYECKUM 3aHATHSIM M CaMOCTOSITEIbHON padoTe i
obyuaromuxcs 1 kypca cnenmansHocTeit CIIO 21.02.17 «Ilom3emnass pa3paboTka MECTOPOXKICHHMA
MOJIE3HBIX HACKOIIaEMBbIX», 10.02.05 «O0Gecneuenue nH(OPMaLMOHHOM Oe3omacHoCTH
aBTOMATU3UPOBAHHBIX cuctem», 11.02.16 «MoHTax), TEXHUUYECKOE 00CITYKUBAHNE U PEMOHT 3JIEKTPOHHBIX
puOOpoB U ycTporcTB», 15.02.17 «MoHTaX, TEXHHUYECKOE OOCIYy)KMBaHHE U PEMOHT MPOMBIIIJICHHOTO
obopynoBanus (o orpacisim)», 23.02.07 «Texaudeckoe oOCTy)KMBaAaHHE M PEMOHT aBTOTPAHCIIOPTHBIX
cpencty, 27.02.07 «YmnpaBieHue KauecTBOM MPOIYKIUHU, MPOLECCOB U YCIYT (IO OTPacisaM)», OUHOMN
dopmbl 00yuenus / Kyzbacckuii rocynapcTBeHHbIH TexHudeckuid yHuBepcuteT uM. T. @. ['opOauesa ;
Kadenpa Teopun u metoauku npodeccruoHanibHoro oopazoBanus ; cocrasurens: B. 3. Cyposas. Kemeposo
: Ky3I'TV, 2024. 1 ¢aiin (844 K6). URL: http://library.kuzstu.ru/meto.php?n=10755.

3.2.4 UnTepHeT pecypcsbl

1. Odunnansusiii caift Kyz0acckoro rocy1apcTBEHHOIO TEXHUUYECKOTO yHUBepcuTeTra umeHu T.0.
I'op6auesa. Pexxum nocryna: https://kuzstu.ru/.

2. Odunmansubiii caiit punmana Ky3I'TVY B r. benoso. Pexxum noctyna: http://belovokyzgty.ru.

3. OnektpoHHas oOydatomas cucrema ¢uuuana Ky3['TY B r. beroBo.  Pexxum nocryma:
http://eos.belovokyzgty.ru/.

4. DnekTpoHHbIe OMOIMOTEYHBIE CUCTEMBI:

- O6pazoBarenbHas mardopma FOpait [DnextponHsiii pecypc]. — Pexxum moctyma: https://urait.ru/.

- OnektpoHHas OuOmuoreyHas cucrema «Jlanb» [OnexTpoHHBI pecypc]. — Pexum nocryna:
https://e.lanbook.com/

- DnexkTpoHHas OmMOIMOTEKa M3IaTenbcTBa AKazeMus [DIeKTpoHHbIH pecypc]. — Pexum nocryma:
https://academia-library.ru/

- OnektponHas 6ubnuoreynas cuctema ZNANIUM.COM [DnextponHslit pecypc]. — Pexum nocryna:
https://znanium.com/

5. Enunas komnekuus LngpoBeix oOpazoBaTenbHBIX pecypcoB [DneKTpoHHBIA pecypc]. — Pexum
nocryma: http://school-collection.edu.ru/, cBo00AHBIN. — 3arI. ¢ SKpaHa.

6. EnuHoe okHO JocTyna K HH(OPMAIMOHHBIM pecypcaM [ DIeKTpOHHBIH pecypc]. — Pexum goctyna:
http://window.edu.ru/, cBoO6OHBII. — 3ari. ¢ 9KpaHa.

7. denepanbHblii LIEHTP MH(OPMAIIMOHHO-00Pa30BaTEIbHBIX PECYpPCOB [DJIEKTPOHHBIA pecypc]. —
Pexxum moctyma: http://fecior.edu.ru/, cBo60oaHBIN. — 3ari. ¢ 3KpaHa.

8. XuMHKH M XuMus [DJIEKTPOHHBIN pecypc]: )KypHal XMMHKOB-IHTY3MAacTOB. — PexxuMm gocryma:
http://chemistry-chemists.com/, cBoO0AHBIN. — 3arJI. ¢ PKpaHa.

9. Xumusa [DneKTpOHHBIH pecypc]: yueOHO-METOIUYECKUN HKypHAlT s y4yUTeNed XUMHH H
ectecTBo3Hanms / M3natenbckuii nom «IlepBoe ceHTsaOps». — Pesxxum moctyma: http://him.1september.ru/,
CBOOOHBIN. — 3arJ. ¢ 3KpaHa.
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10. Xumus B mkosie [DIEKTPOHHBIM pecypc]: HAyYHO-TEOPETUUECKUM U METOAMUYECKUN KypHAIL. —
Pexxum moctyma: http:// www.hvsh.ru/, ceo6oanbIi. — 3ari. ¢ sKpaHa.

11. Xumus U Xu3Hb [DNEKTPOHHBIA pecypc]: HaydyHO-NMOMYJSPHBIM KypHan. — Pexxum gocryna:
http://www.hij.ru/, cBoOG0oaHBIH. — 3ari. ¢ FKpaHa.

4.0pranuszanms CaMOCTOATEIbHOI Pad0ThHI 00y4aIOIIMXCH

CamocTtosTenbHas paboTa 00yJaromMXCsl OCYIIECTBIsIETCS B 00beMe, YCTAaHOBJICHHOM B paszene 2
HACTOSIIEH MPOrpamMMbl AUCHHUILTUHBL. J[J151 caMOCTOSITENNEHOM PaboThl 00YJaIONIUXCSI PEAYCMOTPEHO:

ITomemenne Ne 219 1J1s1 caMmoCTOATEIBLHOM Pad0THI 00y4aI0IIMXCH OCHAILIEHHOE KOMIIBIOTEPHOMI
TEXHUKOM C BO3MOXHOCTBIO TOJKIIOUEHHs K HH(POPMALMOHHO-TEJIEKOMMYHUKALIMOHHON CeTH
«MHTEpHET» M obecrmedeHueM JOCTyNa B 3JICKTPOHHYIO HH(OPMALMOHHO-00pa30BATEIBHYIO CpeLy
00pa30BaTeIbHONW OpraHU3alUH.

[lepeueHb OCHOBHOTO 0OOPYAOBAHHUS:

OO61uas nokanpHas KOMIbIOTEpHAst ceTb MIHTEpHET.
ABTOMaTH3UpOBaHHBIC paboune mecta — 10
Kommerotep-mono6iok Lenovo Idea Centre C225 -10 mit.
Huaronans18.5"Pa3pemennel 366 x 768

Tunosas konpurypamus AMDE-Series / 1.7 ITu/216/500 16
['urabuthneiii Ethernet

MakcumanbHblii 00beM onepaTuBHON namsaTu 810
NurepdeticbiRI-45uHDMIL

YueOHast mebenb

VY4eOHO-HarIIIHbBIE IIOCOONS:
WudopmaninoHHbIe CTEHIBI 2 IIIT.
TemaTnyeckne HIUTIOCTpaLUK.

[TporpamMmmHoOe obecrieueHue:

- Omnepanmonnas cuctema: RED OS (8.0),

- [Ilakerbl mporpamMmHBIX NPOAYKTOB: qt-creator, phpmyadmin, mariadb, apache,
onlyoffice, visual studio code, staruml, lazarus, virtualbox, firefox, chromium, drweb,
nanocad, ramus, anylogic, libreoffice, project libre, git, veyon, blender3d, gimp.

- CpenctBo anTHBHpYCHOM 3amuThl JlokTop Web.

Joctynm K DJEKTpOHHBIM OuOnIMoTeuHbIM cucteMaM <«Jlauby, «lOpaiiTy, «AkagemMusy,
«Znanium,com»»

ouommoreke Ky3['TY, cmnpaBounHo - mpaBoBoii cucrteme «KoucymbranTllnroc», 37aeKTpOHHOM
UHpOpPMaLlMOHHO-00pa3oBarenbHoil  cpene  ¢wmana Ky3['TY B 1. benoBo, wuH(popMamoHHO-
KOMMYHUKAITHOHHOU ceTh «HTepHeT».

ABUC: 1-C 6ubnuoTexa.

ITomemenne Ne 318 nu1st camoCcTOATEIBLHOM PadOTHI 00y4aI0IIMXCH OCHAILEHHOE KOMIIBIOTEPHON
TEXHUKOM C BO3MOKHOCTBIO IIOAKJIOYECHUA K I/IHCbOpMaI_[I/IOHHO-TGHCKOMMYHHK&HHOHHOﬁ CE€THU
«aTepHeT» M obecredeHneM J0CTyrna B 3JEKTPOHHYIO HMH(OPMAIIMOHHO-00pa30BaTENbHYIO Cpeny
00pa3oBaTeNbHOI OpraHu3alnu.

[TepeueHb OCHOBHOTO 00OPYAOBAHHUS:

OO01mmas nokanpHas KOMIObIOTEpHAs ceTh VHTEpHET.
ABTOMaTH3MpOBaHHBIE paboune mecta — 20
Hoyt0yxu-20
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ABTOMaTH3UPOBAHHOE pabodyee MECTO MpernoJaBaTels
ITpomneccop Intel Core 13-2120 Sandy Bridge 3300 MI't s1155, oneparuBHas namsats 8 ['6 (2x4 1'0)
DDR3 1600MTI'n, xéctkuit auck 500 I'6 7200 rpm
Buneo-kapra AMD Radeon RX 560 2 I'6
[Tpuntep nazepnsiit HP LaserJet Pro M104a
WNurtepaktuBHas cucrema SmartBoardSB680
[TepenocHas kadeapa

dnunyuapt

YyebOnasa mebenn

YyeOHO-HarIsIAHbIE ITOCOOUS:
IlepexkuHbie CUCTEMBI — 211IT.
TeMmarnueckue WILTFOCTPALUU

[TporpamMmmHoOe obecrieueHue:
OneparmonHas cucrema Microsoft Windows 10

[Takets! mporpammubIX poaykToB Office 2010

CpenctBo anTuBUpycHoOU 3amuThl JlokTop Bed

[TporpaMMHBIi KOMITIIEKC Smart JJI1 HHTEPAKTHBHBIX KOMILJICKTOB.

Hoctyn K

9JICKTPOHHBIM ~ OMOJIMOTCUYHBIM

CUCTEMAaM ((.HaHB)),

«IOpaiiT»,

«AKkaneMus,

«Znanium,com» 37eKTpoHHON OnOmoTeke Ky3['TVY, anekTpoHHON MHPOPMAIIMOHHO-00pa30BaTEeIbLHOM
cpene ¢mmuana Ky3sI'TVY B r. benoBo, nHQpOpMaIHOHHO-KOMMYHUKAIIMOHHON ceTn « HTepHeT.

5. ®oHa OUEHOYHBIX CPEACTB IS NpPOBedeHHs] TeKYIIero KOHTPOJs, NPOMEKYTOYHOM
arrecTauvu 00y4aromMXCcs N0 JMCUUILIHHE

5.1 llacnopT ¢oHa OLIEHOUYHBIX CPEICTB

MEXIPEAMETHBIE TOHITHS U
YHHBEpcaJbHbIC yueOHbIC ICHCTBUS
(peryisITUBHBIE, TO3HABATENbHBIE,
KOMMYHHKATHBHBIE)

-CTIOCOOHOCTH MX UCTIOIB30BAHUSA B
[T03HABATEJIBHOM M COLMAIbHOU ITPAKTHKE;
-TOTOBHOCTB K CAMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIECCTBICHUIO YIeOHOH
NesITeNbHOCTH, OpraHU3aluy y4eOHOTOo
COTPYJHHYECTBA C IEAATOTUIECKUMHU

Ne HanmenoBanne| Copepxanue Kon 3HaHHA, YMEHUS, IPAaKTUYECKUH ONbIT, | PopMma TEeKyIero
pas3nenoB (Temsl) pa3zena KOMIETEHIIUHU HEOOXOUMEIE JIsi POPMUPOBAHUS KOHTPOJIS 3HaHUH,
JUCLUIUINHBI COOTBETCTBYIOIIEH KOMIIETEHIINN YMEHUH,
MPaKTUYECKOTO
OTIbITA,
HEOOXOINMBIX I
(dhopmMupoBaHus
COOTBETCTBYIOILIEH
KOMIIETEHIIUU
1| O6mas xumus Tema 1. OK 01, JIM4HOCTHBIE pe3yNIbTaThI: Y CTHBIN WIN
Heopranmueckas OK02, OK  -['0oToBHOCTH K CaMOpa3BUTHIO, MACHMEHHBIN
XUMMUS 03, OK 04, camMOCTOSATENHHOCTH U CAMOOIIPENCTICHUIO;- (OTIPOC.
Tewma 2. OK 07 Hannune moTuBanum Kk 00y4eHHIO U [pakTnueckue
Opranunueckas NMTIMTYHOCTHOMY Pa3BUTHIO. paboTHI.
XIMUST MeTtanpeaMeTHbIE Pe3yIbTATH: UlaGopaTopHsbie
-OcBoeHHBIEC 00YYAIOIMHUCS paboTHLI.




[paOOTHUKAMH U CBEPCTHUKAMH, K YHaCTHIO
B IIOCTPOEHUH HHANBUAYAIbHON
00pa3oBaTeIbHON TPaCKTOPHU
[IpenmeTHbIe pe3yabTaTHI:
c(hOpMHUPOBAHHOCTH YMEHH IUNIAHUPOBATh U
BBITTOJIHATh XUMUYECKUH SKCIICPUMEHT B
COOTBETCTBHH C MTPABUIAMHU TEXHUKU
0e30IaCHOCTH TIPH OOPAIIEHUH C
BEIIeCTBAMH U 1a00paTOpHBIM
000pyAOBaHHEM; TIPEACTABIIATE PE3YIBTATHI
XMUMHYECKOr0 SKCIIEPUMEHTA B (hopme
3aIlMCH YPaBHEHUI COOTBETCTBYIOLINX
peakuii 1 GOpMYIHPOBATH BEIBOBI HA
OCHOBE ATHX PE3YJIbTATOB;
c(hOpMHUPOBAaHHOCTH YMEHHS aHAJTM3UPOBAThH
XUMUYECKYI0 HH(POPMALIUIO, MOTyYaeMyto
W3 Pa3HBIX HCTOYHHUKOB (CPEACTB MacCOBOM
nH(popMaluu, ceTh IHTepHET U Apyrue);
ChopMHpOBaHHOCTD YMEHUH BBISABISATH
XapakTepHbIe MPU3HAKU ¥ B3aUMOCBSI3b
M3y4YCHHBIX MOHITUH, IPUMEHSTh
COOTBETCTBYIOIIYE TOHATHS IPH ONUCAHUN
CTPOCHUS U CBOHCTB HEOPTAaHUYECKHUX U
OpPTaHUYECKUX BEIECTB U UX MPEBPAILCHUN;
BBISIBIISITH B3aMOCBA3b XUMUYECKUX
3HaHWI C MOHATUSAMH U TIPEACTABICHUSIMU
NpPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;
ChopMUpOBaHHOCTH IPEACTABICHUIL: O
XUMHUYECKOHN COCTaBIISIOIIEH
€CTECTBEHHOHAYYHOU KapTHHBI MUPA, POJIN
XMMUH B [IO3HAHUM SBJICHUH NPUPOJIHL, B
(hOpMHUPOBaHUH MBILICHUS U KYJIBTYPbI
IMTUYHOCTH, e (PYHKIIMOHATBHOM
rPaMOTHOCTH, HEOOXOAUMOM JIJIsl pEeIlICHHs
MPAaKTUYECKUX 3a7a4 U HKOJIOTUIECKU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY
3II0POBBIO U IPUPOJHOH cpeie;
c(hOpMHPOBAHHOCTh YMEHHI COOIIOIaTh
MpaBUiIa HKOJIOTMYECKH LeTIECO00pa3HOro
MoBeJIeHUs B OBITY U TPYAOBOU
NESITENIbHOCTH B LEJISIX COXPAHEHUS CBOETO
3I0POBbS U OKpY>Karolel npupogHoit
Cpe/lbl; YUUTHIBATh OMTACHOCTH BO3ICHCTBHS
Ha >KUBBIE OPTaHU3MBbI OTIPEIEIIEHHBIX
BEIIECTB, IOHUMas CMBICI TIOKa3aTels
peaenbHON TOMyCTUMON KOHICHTPALUH;

5.2 TunoBble KOHTPOJIbHBIE 32JaAHUS WJIH HHbIE MAaTePHAJIbI
5.2.1 OueHo4HBIE CPEACTBA NIPH TEKyLIeM KOHTPoJIe

Texymuii KOHTPOIb OyJIET 3aKIIYaThCs B OMPOCE OOYYAIONIUXCS IO KOHTPOIBHBIM BOMPOCAM
JTUCIUTITAHBI "XUMHus", TPOBEPKE MPAKTUUECKUX PAOOT M OTYETOB TI0 JIAOOPATOPHBIM paboTaM.

IIpuMepHBIii HepeYeHb KOHTPOJIbHBIX BONPOCOB.



1. CocTaBUTH JIEKTPOHHYIO U 3JIEKTPOHHO-TpaUUecKyto (OpMyIIbl aTOMa 3JIEMEHTA C MOPSIKOBBIM
HOMepoM 2 1. Yka3zaTh BaJICHTHBIE 2JIEKTPOHBI. K KakoMy CEeMENCTBY OTHOCUTCS 3JIEMEHT?
2. Hanmcars »mekTpoHHBIE (opMynsl HOHOB Sn’" u S* . DneKTpoHHBIM KOH(MUIYpaLMsAM KaKhX
HEUTpabHBIX aTOMOB COOTBETCTBYIOT 3TU (HOPMYJIbI?
3. Vkazarp TN XUMHUYECKOH cBsi3u B Moiekynax Ha, I, HI, Nal. IIpuBectu cxemy nepekpbiBaHus
JIEKTPOHHBIX 00JIAKOB U HANPaBJIEHUE CMEILEHUS 3JIEKTPOHHOM MIIOTHOCTH.
4. TlonbepuTte KaTOJHOE M aHOHOE TOKPBITHS It KoOanpTa. OOBsICHUTE CBOM BBIOOD.
JlaiiTe onpeneneHre KOppO3un METaJIIOB.
OcHoBHbIE BUIbI KOPPO3UHU METAJUIOB.
Ot Kakux (aKkTOPOB 3aBUCUT CKOPOCTh KOPPO3UU METAJIOB.
[IpuBenuTe mpuMep MeTaslIa, CIIOCOOHOTO MACCHBHUPOBATHCS.
9. Metoasl 60pbOBI C KOPPO3UEH METAJLIOB.
10. B ueM oTnmuMe KaTOAHBIX U @HOJIHBIX METAIIIMYECKUX OKPBITHI.
11. JlerupoBaHue METaJIOB.
12. NurubupoBanre KOppO3UH.
13. [aiite onpeneneHue 3IeKTPOIn3a pacTBOPOB.
14. Vxkaxure, Kakue IPOLECChl IPOTEKAIOT HA KaTO/I€ U aHOJE, KaK OHU 3apsIKEHBI.
15. Yro takoe nmonsipuzauus. [loTeHnnan pasioxxeHus U nepeHanpsKeHus.

PN

HpI/I MMPOBCACHUHN OIIPpOCa KaAXKIAOMY 06yqa101ueMyc;1 6y,I[€T 3aJaHO 3 BOIIpOCa, Ha KOTOPBLIC OHHU
JOJIKHBI 1aTh OTBCTHI.

Kputepuu onieHnBanus:

- 90-100 6ay110B — IpY IPABUJILHOM U [IOJIHOM OTBETE Ha TPH BOIIPOCA;

- 80-89 GamioB — IpH MPaBHJILHOM U TTOJIHOM OTBETE Ha JiBa BOMPOCaA;

- 60—79 6a/mI0B — MpPY MPABWIILHOM M HETIOJTHOM OTBETE Ha JBA WJIM TPABHIIBHOM U TIOJTHOM OTBETE
Ha OJIMH U3 BOIIPOCOB U YACTMYHOM OTBETE Ha OCTAJIbHBIE;

- 0-59 GamnoB — mpu MpaBWIBHOM M HEMOJHOM OTBETE€ TOJBKO Ha OJUH W3 BOMIPOCOB, IpHU
OTCYTCTBUH NPABUJIBHBIX OTBETOB HA BOIIPOCHI.

[IIxana oneHUBaHUsA

KommuectBo 0asmioB 0-59 60-79 80-89 90-100
[ITkana oneHUBaHUI 2 3 4 5

JlabopaTopHbie padoThI.
JlaGoparopHble pabOThI NMpPHUBENEHbI B METOJUWYECKMX YKa3aHMSIX K J1abopaTOpHBIM padoTaMm IIo
JUCLUTUTMHE «XUMHUSI».
[To maGopatopubiM paboTam mpencTapiseTcs oT4eT. OTUeT JOJKEH COIePKaTh:
Ha3zBanue pa0GoThbl.
ens mabopaTopHOil pabOTHI.
3anuce 1aHHBIX OMbITA.
VYpaBHEHUS NPOTEKAONINX XUMUYECKUX PEAKIIUM.
OcHOBHBIE pacueTHbIE (POPMYIIBI.
I'paduku, Tabaue! - eciu TpedyeTcs Mo 3aJJaHuIo.
HaGmnronenus 1 BHIBOJIBI.

NN hAE LD —

Kpurepuu orneHrBaHus:

- 90-100 OGamymoB - TPHW BBHIMOJHEHWH BCEX IMYHKTOB B MOJHOM 00OBEME, 0€3 OMMOOK; CaeaHbl
MPABUIIbHBIE BHIBOJIBI;

- 80-89 6anyoB - IpH BHITIOJHEHUH BCEX MTYHKTOB B TIOJTHOM 00bEME, HO TOMYIIIEHBI HE3HAYUTEIbHbBIE
OIIMOKH B pacyeTax He BIUSAIOIINE HA BHIBOJ;

- 60-79 GannoB - MpU BBIMOJHEHWH BCEX MYHKTOB B IMOJIHOM 00BEME, HO B pacuerax JOMYIIECHbI
OH_II/I6KI/I, BJIUAIOIIMEC HA BBIBO,

- 0-59 6annoB - npu opOpMIICHHUHU pa3/eiIOB B HEMOIHOM 00BEME.



KomuectBo 0asmioB 0-59 60-79 80-89 90-100

[Ikama oneHUBaHUA 2

IIpuMepbl NpaKkTHYECKHUX PadoT

Tema 1.3 Knaccwt neopeanuueckux coeOuHeHu.
1. Ha3zoBute coenquHeHus 1 ONpeenuTe KIacC HEOPraHUYECKUX BEIIECTB:
Zn(NO3)2, Al(OH)3, NaO, H>SO4, Na[Al(OH)4(H20)2], NaHSO4, CO;, CrOHSO4, K3AsOs,
(NHa)2[PtCls], NaH2SbO4, K3[Fe(CN)s], P20s, Ca(HCO3)2, Na3[Co(CN)s].
2. Hanummre noHHO-MOJEKyIsipHOE ypaBHeHue peakiuii: Pb(NO3), + KI —
HCI + Na,CO3 —
BaCl; + NaSO4 —
H>SO4 + KOH — 3.
3. Hanuiure ypaBHEHUS TPEBPAILICHUIN:
Na,O — NaOH — NaSOq4
Mg — MgSO4 — Mg(OH):
Fe — FexO3 — FeCls
BaO — BaCl, — Ba(NO3)2
Ca — CaCl; — Ca(OH).

Tema 1.3 Xumuueckue peaxyuu
1. PaccuuraiiTe n3MeHEeHHE CTaHIAPTHOM SHTAIBIUU peakiuu (AH p):

CaO.) + H2O¢) — Ca(OH)2x.)
AH20s8 -635,5 -241,8 -986,2 kJ>x/MOIb
2. PaccuuraiiTe u3MeHeHUE CTaHAAPTHOM SHTpoNHH peakuu (AS°yxp.). O 4eMm CBUIETENbCTBYET 3HAK.
CuClok) + HoOpx) — CuO) + 2HCl )
AS°9s  108,1 70,1 42,6 186,8 JIx/(K Xmomb)

3. Beruuciaure uszmenenue sHepruu ['mOOca peakiuu mpu yKa3aHHOW TeMmIeparype, CUuTasi, 4To
peareHTbl HaXOJATCA B CTaHJAPTHOM COCTOSHMH, a 3HaueHUs: AH°28 u AS°298 peakiuu He 3aBHUCAT OT
TEMIEPATYPHI.

Bo3moxHa 11 peakuysi TEpMOAMHAMUYECKH B 9THX ycaoBusax. T = 660 K

ALO3x) + 3SO3(r) — Al2(SO4)3(x)
AH®98 -1676,0 -395,8 -3442.2 kJI>x/MoNb
AS°®208 50,9 256,7 239.2 JIx/(Kxmomnp)

Tema 1.3 Xumuueckue peakuyuu
1. Hanummre kuHeTHUECKOe ypaBHEHUE JUIs peakiuil (mpsimMoii u oopaTHoil): aA + bB < ¢C + dD

2S802(t.) + 02(t.) «> 2SO3(r.)
N2(r.) + 3H2(r.) <> 2NH3(r.)
2. Ilpn noBeimiennn Temmnepatypsl Ha S0°C CKOPOCTh XUMHUYECKOHM peakuy yBeInuuiach B 243 pasa,
BBIUMCIIUTE TEMIEPATYPHBIN K0d()PHUIIMEHT CKOPOCTH peakiuu?
3. Ilpu cocTossHUM paBHOBECHS B CUCTEME:
6HF(r.) + N2(r.) <> 2NF3(r.) + 3H2(r.), AH° > 0 PaBHOBecHbIE€ KOHIICHTpPAIIUU Y4aCTBYIOIINX
BEIIECTB PaBHBI (MOJIB/M):
[HF] =2; [N2] = 7; [NF3] = 4; [H2] = 3. Onpenenute: a) — KOHCTAaHTY paBHOBECHS,
0) — B KAaKOM HAIPaBJICHUH CMECTUTCS] PABHOBECHE C POCTOM TEMITEPATYPHI,
B) — B KAKOM HAIPaBIIEHUU CMECTUTCS PABHOBECHE, €CITU YMEHBIITUTH 00hEM PEAKIIMOHHOTO COCY/Ia,

F) — €CJIM YBCINYNUTH KOHIHCHTPAIWIO HCXOJHBIX BCUICCTB.

Tema 1.4 Pacmeoput
1. pOH pacrtBopa cocraysier 9. Boruncnure konnenrpanuo [H'], [OH] u pH cpemsl.



2. Paccunraiite konuentpanuio nonos OH", eciu xounentpamus [H] = 10 mons/n1. Uemy pasen pH
Cpeasbl.

3. Kakue u3 nepeuncneHHsIx conei moaseprarorcs ruaponnsy: Na,COs, KCI, Cr(NO3)s3, NH4NO;.

JUis Kakaol U3 TUAPOIU3YIOLIMXCS COJIeH HamucaTh YpaBHEHUS MMIPOJIN3a B MOHHO-MOJIEKYJIIPHOM
U MOJICKYJIIpHOHU (popMax, yKa3zaTh peakIuio e€ pacTBopa.

Tema 1.5 OKkucarumenvho - 60CCMAHOBUMENIbHBIE PEAKUUU

1. CocTaBbTe JICKTPOHHBIC YpaBHCHHS U MoAOepHuTe KO3 (UIIHEHTHI HOHHO-3JIEKTPOHHBIM METOIOM
B PCaKIIUu:

KCl103 + MnSO4 + KOH — KoMnO4 + KC1 + H,O
Cd + KMnO4 + H2SO4 — CdSO4 + MnSO4 + K2SO4 + H2O

2. Ompenenante METOAOM 3JCKTPOHHOrO OanaHca KO3(G(GHUIHEHTH B YPaBHCHHSX OKHCIHTEIBHO-

BOCCTAHOBUTEIIbHBIX PEAKITHIA:
Zn + H2SO4(xorn) = ZnSO4 + SOz + H20
3. Kakoit HOH BBIMOJHSAET POJIb OKUCIIUTEIIS, BOCCTAHOBUTEIIS B BBIIIC YKA3aHHBIX PEAKIIUAX?

Kpurepuu ornieHuBanus:

- 90-100 GaIoB - IpH MPABWIBHOM PEIICHUH TPEX 3aJIaHUM;

- 80—89 0amioB - pyu NPaBUIBLHOM PEILIEHUU IBYX U HEIIOJIHOM PEIICHUH TPETHErO 3a/laHus;

- 6079 Ganna - mpu MPaBUIBHOM PEHICHUU OJHOTO U HEMOJHOM DPELIEHUH BTOPOrO U TPETHETO
3a/laHus;

- 0-59 OGamna - mpu MPaBUWIBHOM pELICHUH TOJBKO OJHOTO 3aJaHUS WIM TMPU OTCYTCTBHH
IPABWJIBHOT'O PELICHUS Ha BCE 3ajaHusl.

IIxana oneHuBaHusg
KommmuectBo 0asmioB 0-59 60-79 80—-89 90-100
[ITkana oneHUBaHUI 2 3 4 5

5.2.2 OueHoYHBIE CPEACTBA NPH MPOMEKYTOYHOM aTTeCTALMHA

[TpomexxyTouHass arrecTanus OOydarOIMXCS MO AUcUUIUIMHE "Xumus'" sBisercs 00s3aTenbHOM.
@®opMoil MPOMEKYTOUHON aTTecTallM sBiseTcs AU(PepeHIupoBaHHbIM 3a4eT, B MPOIecce KOTOPOro
omnpenensercs copMUpOBaHHOCTh 0003HAYEHHBIX B paboueil mporpaMme KOMIETEHIUH.

Bonpocs! k 1udpepennupoBanHoMy 3a4eTy

1. I[lepuonnueckas cucrema anemeHTtoB J[.M. Menneneesa. Ilepuogmueckuii 3axoH. CTpykTypa
nepuoanueckon cucremsl. Ilepuonel. I'pynmsl. Ilepuogunyeckoe H3MEHEHUE CBOWCTB JJIEMEHTOB U
COEIMHEHUI: KHCIIOTHO-OCHOBHBIX U OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX.

2. Knaccsl Heopranmdeckux coequHeHuil. IIpocteie n cinoxksble BemectBa. Okcuapl. OCHOBHBIE,
KHUCIIOTHBIE U aM(poTepHble TuApoKkcuabl. Comu.

3. TuIbl XUMHYECKUX CBSI3EHU.

4. Xumudeckas kuHeTHKa. CKOPOCTh XUMUYECKON PEaKITUH.

5. 3aBUCHMOCTb CKOPOCTH XMUMHUYECKOH peakiuu ot Temreparypsl. [Ipasuno Bant-I'odda.

6. DakTOpPHI, BIMUAIOIINE HA CMELIEHHE XuMuyecKoro paBHoBecus. [Ipuniun Jle-Illarensbe.

7. Xumudeckasi TepMoIMHAMUKA. TepMOAMHAMUYECKHE TTapaMeTphl. XapaKTepucThuieckue (pyHKuuu
COCTOSIHHMS.

8. JucnepcHble cucteMsl. OMynbeun. Cycniensuu. Komnonaasie pacTBOpsI.

9. DnekTponuThuecKkas auccounanus Bonabl. MoHHOE mpou3BeAeHUWE BOAbl. BomopomHbeii u
TUAPOKCHIIbHBIN TTOKa3aTeNlu. K1ucioTHO-OCHOBHbBIE MHANKATOPBI.

10. OkucIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb oOkuciaeHus. BoccraHoBurenu wu
okucnutenau. OKMCIEHUE U BOCCTAHOBJICHHE.



11. Metamipl. [lomokeHre MeTa/UIOB B MEPUOAWYECKON CHCTEME M OCOOCHHOCTH CTPOCHHUS HX
atomoB. OO1He CIOCOOBI MOTYyYEHUS METAJIIIOB.

12. Koppo3ust meraioB. [lonarue koppo3uu. XuMHUUecKass KOppO3us. OJIECKTPOXUMHUYECKas
Koppo3usi. CriocoObl 3alIUThl METAJUIOB OT KOPPO3HUHU.

13. Hemeramnsl I[lonoxxenne HemetayioB B Ilepuoaudeckoil cucreme, OCOOCHHOCTH CTPOSHHS MX
aTOMOB. DJIEKTPOOTPULATEIBHOCTh. XUMUUYECKHE CBOMCTBA HEMETAILIOB.

14. s-Onemenmwvr. Bopopon. Bopa. Dnementsl [A-rpynmsl. Illenounsie meramnbl.  [Ipuponnbie
COCJIMHECHUSI HATpUsl W Kanus, uX 3HadeHwe. OneMmeHThl [[A-rpynnel.  Kanmbuuii, ero mnosyuyeHue,
¢du3nUeckre 1 XMMUYECKHE CBOWCTBA.

15. p-Onemenmor. Amomununii. ['anorensl. ['agorensl B npupoje. buosornyeckas posib rajJoreHos.
OnemeHTbl VA-rpynnslL

16. d-Onemenmul. Menb, IUHK, XpOM, KeJIe30, MapraHel] Kak MPOCThIe BEIeCTBa, X (hHU3HUECKUe U
XUMUYECKHE CBOWCTBA.

17. Teopusa crpoenus opranudyeckux coenuHennit A. M. byrneposa. CTpoenue aroma yriepoja.
DNeKTPOHHOE 00JIaKO U OpOUTab, S- U p-OpOUTAIIH.

18. Knaccuduxanus opranndeckux coenunenunit. Homenknarypa IUPAC: npunimnel oOpa3oBaHus
Ha3BaHW, CTAPIIMHCTBO (DYHKIIMOHAIBHBIX TPYIII, HX 0003HaUYeHHUEe B MpeduKcax u cyphukcax Ha3BaHHUHI
OpPraHUYECKHUX BEILECTB.

19. T'omonoruueckuii psa ankanoB. [lomstue 00 yriaeBogoponax. HomeHknaTypa ankaHoB
AIKUJIBHBIX 3aMecTuTesied. du3nueckre CBOMCTBA alKaHOB. AJIKaHbl B TpUpoJe. XMMUYECKUE CBOMCTBA
AJIKaHOB.

20. IIpombllUIeHHBIE CIOCOOBI TONYYEHHUS AallKaHOB: MOJIyY€HHWE M3 MPUPOJHBIX HCTOYHHUKOB,
KPEKUHT TapauHOB, MOJIydeHIEe CHHTETUIECKOTO OCH3MHA, Ta3u(UKanus yriisl, THAPUPOBAHHE AJTIKAHOB.

21. I'omonoruyeckuil psa ankuHOB. M30Mepus MEXKIAcCOBasi, YrJIEpOAHOTO CKENeTa, MOJIOKEHUS
KpaTHOM cBsA3U. Peakuust 3ennHcKoro.

22. IlpuMeHeHue auneTUIEHOBBIX yrieBoaoponoB. llomuBuuunanerar. IlomydeHue ankuHOB.
[Tonyuenue aneTuiaeHa TUPOIU30M METaHA U KApOUTHBIM METOIOM.

23. T'omonorudeckuil psn ankuHoB. Mueckuil psn apeHoB. BeH305 Kak INpPEACTaBUTENb apEHOB.
Pa3BuTHe npeacraBiaeHuil 0 cTpoeHnH GeH3011a.

24. Xumudeckue CBOMCTBa apeHOB. [Ipumepsl peakuuil 3JeKTPOPUIBHOIO  3aMELCHHMS:
aJIOreHUpOBaHMs, aNKWInpoBaHus (katanuzatopsl @punens—~Kpadrca), HUTpoBaHus, cyabGUpoBaHUsL.
Peakuuu rusprpoBaHus U IPUCOSIUHEHHS XJI0pa K OEH301Ty.

25. Hedgtb. Pextudukanus HedTH, OCHOBHBIE (pakUMM €€ pa3JelieHus, UX MCIOIb30BaHUE.
Bropuunas nepepabotka HedrenpoaykToB. KpekuHr HedrenpoayKToB.

26. Pudopmunr Hedrenpoayktos. KauectBo aBToMOOMIBHOrO TOMIMBA. OKTaHOBOE YHCIIO.

27. IlpupoaHblii M MONYTHBIN HEPTSIHOM ra3zel. CpaBHEHHE COCTaBa MPUPOJTHOTO U MOMYTHOTO ra30B,
UX MPaKTUYECKOE UCTIOTIb30BaHUE.

28. KamenHsplii yrosb. OCHOBHBIE HaIlpaBJIEHHs HCIOJB30BaHUSA KaMeHHOro yris. KokcoBanue
KaMEHHOTO yTJIsl, BaKHEHIINe MPOIYKThl 3TOTO Mpoliecca: KOKC, KAMEHHOYTOJIbHasi CMOJIa, HaJCMOJIbHAS
BOJIA.

29. Crpoenue u kinaccudukauus cnuprtoB. Knaccudukanus cnupToB MO TUIY YIVIEBOAOPOIHOTO
panuKaa, Yucily THAPOKCUIIBHBIX TPYIII ¥ TUITY aTOMa YIJIEpO/ia, CBSI3aHHOTO C TUAPOKCUIBHON TPYIIION.

30. PeaknmoHHass CHOCOOHOCTh MPEAEITBHBIX OJHOATOMHBIX CHUPTOB. CpaBHEHHE KHCIOTHO-
OCHOBHBIX CBOWCTB OPraHMYeCKMX M HEOPraHWYECKUX COEAMHEHMH, coaepxamux OH-rpynmy: xucinor,
OCHOBaHUM, aM(POTEPHBIX COETUHEHUH (BOJIbI, CTUPTOB).

31. Croco6bl mosy4yeHus: cupToB. ['Maponu3 rajoreHaqkaHoB. ['maparanus ajkeHOB, YCIOBUS €€
npoBeneHus. OTaeNbHbIE IPEACTABUTEIHN aJIKaHOJIOB.

32. MHoroatoMHble cnupThl. M30MepHs 1 HOMEHKJIaTypa NpEACTaBUTEIEN JBYX- M TPEXaTOMHBIX
CIIUPTOB.

33. ®eHou. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE (PEeHOIA.

34. T'oMmonoruveckrue psaAbl adbIeTHIOB W KETOHOB. [loHATHE O KapOOHWIBHBIX COCTUHCHHUSX.
DJEeKTPOHHOE CTPOCHHUE KapOOHMIBHOM IpymIibl. XMMHUYECKHE CBOMCTBA alIbJICTHI0B H KETOHOB.



35. Anpaeruasl M KeTOHBI B mpupone (3¢upHbie Macna, gpepomonsl). Ilonydenne xkapOOHUIBHBIX
COEIMHEHUIN OKHCIIEHHEM CIUPTOB, TMJApaTalyeldl aJKUHOB, OKHCIIEHHEM YIIeBOAOPONOB. OTaelbHbIE
IPEJICTAaBUTENN AJIbJAETUI0B U KETOHOB.

36. T'omonorudeckuii psaj nmpeneabHbIX 0JTHOOCHOBHBIX KapOOHOBBIX KUCIOT. [IoHsATHE 0 KapOOHOBBIX
KUCJIOTax M uX Kiaccudukanus. XUMUYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT.

37. Cnocobbl moigy4deHust CiI0XKHBIX 3pupoB. Kupsl Kak cioxHbie 3Qupbl ruuepuHa. KapooHnossie
KHCJIOTHI, BXOJISAIINE B COCTaB XKHUPOB. Conn KapOOHOBBIX KUCIOT. MbLia.

38. Ilonstue 06 yraeBomax. Kraccudukamus yriieBogoB. MoOHO-, aM- HW  TOJHCAXapHUbI,
MPEACTABUTENN KAXKIOW IPYIIBI YIIIEBOAOB. MOHOCaXapuIbl.

39. CrpoeHue U XMMHUYECKHE CBOMCTBA caxapo3bl. JIakTo3a M ManbTO3a KaK M30MEphI Caxapo3bl.
CtpoeHune MOJIEKyJIbl KpaxMaia, aMuii03a U aMWJIONEKTUH. [ TMKoreH.

40. I'mroko3a, cTpoeHHME ee MOJEeKylbl U (usnueckue coiictBa. Tayromepus. IlenTo3sl. Pubosza
U/1e30KCHpr003a KaK MPEICTABUTENH AJIbJOTIEHTO3.

41. Knaccudukanus u uzomepuss amuHOB. [lonsitue 00 amuuax. IlepBuuHble, BTOpUYHBIE H
TPETUYHBIE aMUHBl. AHWINHOBbIE KpacuTesu. [IoHATHE O CHHTETUYECKHUX BOJOKHAX.

42. TlonmamMuapel M MOJUAMUJHBIE CUHTETUYECKHE BOJIOKHA. [IpuMeHeHHe M NOJIydeHHE aMHUHOB.
[Tomyyenue aMHHOB.

43. Amunokucnotsl. [Tonstue 06 aMMHOKHMCIOTaX, X Kiaccuukauus U crpoeHue. OnrTuyueckas
U30MEPUS0-aMUHOKHUCIIOT.

44. benku. benku kak npupoaHeie noauMepsl. HykienHoBble KuciaoTsl. HykienHOBbIE KUCIOTHI Kak
IPUPOJIHBIE MTOJIUMEPBHI.

45. ®epmentsl. [lonsaTtue o dpepMeHTax Kak 0 OMOIOTMYECKUX KaTalu3aTopax OETKOBOU MPUPOIBL.
Oco0eHHOCTH CTPOEHUS U CBOMCTB B CPABHEHUHU C HEOPTaHUYECKUMH KaTaIn3aTOPaAMHU.

46. Buramunsl. [lonstie o Buramunax. Mx knaccudukanus u oboznayenne. Hopma norpednenus
BUTaMUHOB. BonopactBopumble (Ha npumepe ButamuHoB C, rpynnsl B u P) u sxupopactBopumsbie (Ha
npuMepe BuTaMuHoB A, D u E).

47. T'opmonsl. [loHsATHE O rOpMOHax Kak OWOJIOTMYECKHM AKTHUBHBIX BEILECTBAX, BBIMOJHSIONIUX
SHJOKPUHHYIO PETYIISILHIO )KU3HEAEATEIbHOCTH OPTaHU3MOB.

48. Xumus U Npou3BOACTBO. XUMUYECKas IPOMBIIIJIEHHOCTh U XUMUYECKHUE TEXHOJIOTUN. XUMHUS B
CEJIbCKOM XO35I1CTBE. XUMHU3aLMsI CEIBCKOT0 X0351CTBA U €€ HAIIPABJICHUS.

49. Xumus u sKojorus. XuMHUUecKoe 3arpsi3HeHue okpyxatouiei cpensl. Oxpana rugpocdepsl OT
XUMHUYECKOI0 3arpsI3HEHUS.

50. XuMus U MoBceTHEBHAS KU3HB YesloBeKa. JlomarmHss anteka. Moroye U YUCTSIIUE CPEICTBA.

CpenctBa 60ps0OBI ¢ OBITOBHIMU HACEKOMBIMH.

Kpurepun onieHHBaHUS OTBETA 110 BONIPOCAM:

- 100 GanyoB - mpy NpaBUIHLHOM U IOJIHOM OTBETE Ha TPU BONPOCaA;

- 80-99 6am10B - mpu MPAaBUILHOM H ITOJIHOM OTBETE Ha JIBa BOIIPOCA U MPABUILHOM, HO HE ITOJIHOM
OTBETE Ha IPYTrOil U3 BOIPOCOB;

- 60-79 6anna - mpu NpaBUILHOM U MOJHOM OTBETE Ha OJMH BOIPOC MU MPABUILHOM M HETIOJTHOM
OTBETE Ha JIBa BOIIPOCA;

- 0-59 Ganna - mpu NPaBUIBHOM M HEMOJHOM OTBETE TOJBKO Ha OJIMH M3 BONPOCOB WM NpHU
OTCYTCTBHH MPABUJIbHBIX OTBETOB Ha BOIPOCHI.

Kputepun onenku 3a quddepeHunpoBaHHbIi 3aueT

basisl Onenka TpeboBaHus K 3HAHUSAM
90- OTan4HO OneHka «OTJIIMYHOY» BBICTABISETCS CTYACHTY, €CIH OH TITyOOKO U MPOYHO
100 YCBOWUJI TIPOrPaMMHBIM MaTepHall, HCUEpNBIBAIOIIE, IIOCIEN0BATENBHO,

YETKO U JIOTHYECKH CTPOMHO €ro U3JIaraeT, yMEET TECHO YBSI3bIBATh TEOPHUIO
C MPaKTUKOHN, CBOOOHO CHpaBIseTCs ¢ 3a7a4aMu, BOIIPOCAMHU M JPYTHUMHU
BUJAMU TPUMEHEHUS! 3HAHUM, MPUYEM HE 3aTPyIHSETCS C OTBETOM IPHU
BHUJIOM3MEHEHUU 3aJaHul, HCIOJb3yeT B OTBETE MaTepual pa3InuHOU
JTUTEpaTyphl, TMpPaBWIbHO OOOCHOBBIBAET MPHUHITOE HECTaHAAPTHOE




pelieHre, BiaieeT pa3HOCTOPOHHUMH HaBbIKAMU M TPUEMaMU BBITTOJIHEHUS
MPAKTUYECKUX 3amad 1o (GopMupoBaHUIO 00MIETPOdhEeCCHOHATBLHBIX
KOMIIETCHIIUH.

80-89

Xopoio

OneHka «XOpOLIO» BBICTABISIETCA CTYAEHTY, KOTOPBIM JIEMOHCTPUPYET
[IPOYHbIE TEOPETUUECKUE 3HAHUA, BIAJEET TEPMHUHOJOTUEHN, [eNaeT
apryMEHTHPOBAHHBIE BBIBOJBI W 0000IIEHUS, TPUBOAUT MPUMEPHI,
MOKa3bIBaeT CBOOOJHOE BIAJCHWE pEYbl0, HO TMPH OTOM JENaeT
HECYIIECTBEHHbIE OIINOKH, KOTOPBIE OBICTPO UCIIPABIIET CAMOCTOSTEIILHO
WM [IPY HE3HAUUTEIbHON KOPPEKLIUHU IIPETIOAABATEIIEM.

60-79

Y 10BIETBOPUTEIILHO

Onenka "yZnOBJIETBOPUTENBHO" BBICTABISETCS  CTYIEHTY, KOTODBIN
JEMOHCTPUPYET HErNIyOOKHE TEOpPEeTHYECKHE 3HAHMSA, HPOSBISET C1abo
c(opMHpPOBaHHBIC HABBIKM aHAJIM3A SBJICHUH U MPOLIECCOB, HEJOCTATOYHOE
YMEHHE JeJaTh apryMEHTHPOBAaHHBIC BBIBOABI M INPUBOIUTH IPUMEPHI,
[IOKa3bIBAET HE I0CTATOYHO CBOOOHOE BJIAJJCHNUE PEUbI0, TEPMUHOJIOTHEH,
JOTMYHOCTBI0 M TIOCIIEOBATEIILHOCTHIO H3JIOKEHHS, JIENIaeT OMIMOKH,
KOTOPBIE MOXKET MCIIPABUTH TOJBKO MPHU KOPPEKIMH MPEIOIaBaTEIIEM.

0-59

HeynonersopurensHo

OrneHKa «HEYIOBJIETBOPHUTEIILHO» BBICTABISIETCA CTYJEHTY, KOTOPBIA HE
3HA€T 3HAYUTEIBHOM YacTH MPOrpPaMMHOrO MaTepualia, HEYBEPEHHO
OTBEUACT, JIOMYCKAET CEphe3HbIC OMIMOKH, HE UMEET MPEICTABICHUN 10
METOJIMKE BBIMOJHEHMsI MpakTH4eckod paborel. Kak mpaBumio, oreHka
«HEYIOBJIECTBOPUTEIBHO» CTABUTCS CTYJEHTaM, KOTOPbIE HE MOTYT
MPOJIOJDKUTh OOyueHue O3 JIONMOJHUTEIBHBIX 3aHSATHH 10 JaHHON
JUCLUIIIMHE.

5.2.3 Metoauyeckue MaTepuaJbl, onpeae/sonue NpoueIypbl OeHNBAHUS 3HAHUI, YMEHUH,
HABBIKOB M (MJIM) ONBITA /IeSITEJIbHOCTH, XapAKTEePU3YI0lIMe 3Tanbl (POPMHUPOBAHNS KOMIIeTEHIN

[Topsimok opraHu3anyy IpOBEIECHUS TEKYILETO KOHTPOJIA U IIPOMEKYTOYHOM aTTECTallUU IIPEACTaBICH
B Ilomoxxennu o MNPOBCACHUN TCKYLICTO KOHTPOJIA H HpOMG)I(}ITO‘IHOﬁ aTTecTalun 06yqalonmxcs[,
OCBaMBaIOIIMX 00pazoBaTeNIbHbBIE IPOrPaMMBbI cpeiHero npodeccuonanbHoro oopasosanus B Ky3I'TY (Mn
06/-10).

6. Unble cBegeHus M (MJI1M) MaTepPUAJIbI

HpI/I OCYHICCTBJIICHUU O6pa3OBaTCJ'IBHOFO nmponecca MpUMCHAOTCA CJICAYHOIIUC 06pa3OBaTCJ'H:HBIe
TCXHOJIOTHH:
- TpaAulIUOHHAs C UCIIOJIb30BAHUCM COBPEMCHHLBIX TEXHUYCCKUX CPCIACTB;
- UIHTCpaKTHBHAA.
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