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[Iporpamma yueOHo# mucrumuimabl OOJ[.10 «XMMUS» pa3paboraHa B COOTBETCTBHH C
TpeOoBanusMu  DenepadbHOIO  TOCYAAPCTBEHHOTO  00Pa30BaTENBbHOIO  CTAHAAPTa  CPEAHETO
npodeccuoHabHOTO 00pazoBanus mo npodeccun 23.01.17 Mactep 1o peMOHTY B OOCTY>KUBAHHUIO
aBToMOOMIIeH, yTBepkIeHHoro [Ipukasom MunucrepctBa npocsemenus Poccun ot 16 aBrycra 2024
Ne 580, B cOOTBETCTBMM C TpPUMEPHOW OCHOBHOM 00pa3oBaTelbHOM MPOrpPaMMOIl CpEeaHEro
CHEIMAILHOTO 00pa3oBaHus 1o crenuanbHocTd 23.01.17 Mactep mo peMOHTYy W OOCITY>KHBaHUIO
aBTOMOOWJIEH C y4YeToM 3ampocoB paboToiareneid Ha JOMOJHUTEIbHBIE pPe3yJIbTaThl OCBOCHUS

O6paBOBaTCHLHOﬁ nporpaMMmbl IOATOTOBKHU CIICHUAJIMCTOB CPEAHCTO 3BCHA, HC IMPCAYCMOTPCHHBIX

dI'OC CIIO.
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ABTOp-pa3padoTYHK:
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1. OBLIASI XAPAKTEPUCTHUKA IIPOTPAMMBI OBIIEOBPA30OBATEJILHOI
TACIUATLTAHBI

1.1. MecTo 1McUMIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOH NPOrpaMMbI:
OOmeobpa3zoBarenbHas  AUCHUIUIMHA — «XUMHS»  sIBIseTCSl  00SA3aTENIbHOM  4acTbhio

o0mieo0pa3oBareIpbHOr0 IUKIa oOpa3oBarenbHOU mporpamMmbl B cootBerctBuu ¢ ®I'OC CIIO mo
cneuuanbHocTy 23.01.17 MacTep 1o peMOHTY U 00CITy>KUBaHUIO aBTOMOOMIIEH .

1.2. Henu 1 ni1aHupyeMble Pe3yJbTAThl 0CBOCHHS THCIUTLTHHBI:
1.2.1. leau aucuunJIMHbI

Copep:xanue MporpaMMmbl 0OIIe00pa3oBaTENbHON IJUCHUILUIUHBL «XUMHS») HANpaBiIeHO Ha
JOCTH)KEHHE CIEAYIOIINX LeJIei:
- (OpMHUPOBAHHE CHUCTEMbl XMMHYECKHUX 3HAHUM KAaK BaKHEWINEW COCTaBIAIONICH E€CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIFOUEBBIC MOHATUS, (yHIAMEHTAIbHBIC 3aKOHBI U
TEOpUU XUMHH, OCBOCHHE f3bIKa HAYKH, YCBOCHHUE U MOHHUMAaHHE CYIIHOCTH JOCTYIHBIX 00001IeHui
MHPOBO33PEHUYECKOr0 XapakTepa, 03HaKOMJIEHUE C UCTOPUEHN UX PA3BUTHUS U CTAHOBJICHHUS;
- (hopMHpOBaHKE U PA3BUTHE MPEACTABICHUI O HAyYHBIX METO/AAX IMO3HAHUS BEIICCTB M XMMHYCCKHX
peakuuii, HEOOXOAMMBIX JUIsi TPUOOpPETEHHUS YMEHHH OpPHEHTHPOBATHCS B MHUpPE BEIIECTB W
XUMUYECKHUX SIBJICHUN, UMEIOLIUX MECTO B MPUPOJIE, B MPAKTUUECKONU U MTOBCEIHEBHOM KU3HU;
- pa3BUTHE YMEHUH M CIOCOOOB JESATENbHOCTH, CBS3aHHBIX C HAOMIOACHHEM U OOBSICHEHHEM
XMUMHAYECKOT0 SKCIIEPHUMEHTA, COOTIOIECHIEM MTPAaBUII 0€301MacHOr0 0OPAIIECHHS C BEIIECTBAMHU.

3apauu:
1. chpopmupoBaTh NOHMMaHKE 3aKOHOMEPHOCTEN MPOTEKAHNS XMMHUYECKUX MPOILIECCOB U SIBICHUM B

OKpY’Kalollel cpesie, a TakXKe UX CBS3b C LEIOCTHOM HayYHOM KapTUHON MUpa U APYTUMH
€CTECTBEHHBIMH HayKaMU;

2. pa3BHUTh YMEHUS COCTABIATH (POPMYIIBI HEOPTAHMYECKUX U OPTaHUYECKUX BEIIECTB, YPaBHEHUS
XUMHNYECKUX peaKHHﬁ, 00BICHATH UX CMBICJI, HTHTCPHIPECTUPOBATL PE3YJIbTAaTbl XUMHUYCCKUX
HKCHEPUMEHTOB,

3. copMHpOBaTH HABBIKU NMPOBEACHUS MPOCTEUIIMX XUMHUECKUX IKCIIEPUMEHTAIbHBIX
HCCIIEeIOBaHMM ¢ coOII0eHIEM MTpaBuIl 6€30I1acCHOr0 00pallleHus ¢ BEIIeCTBAMHU U J1a0OpaTOPHBIM
o0opyI0BaHUEM;

4. pa3BUTh yMEHUS HAXOJUTh, aHATM3UPOBATH U HCIIOJIB30BaTh HH(POPMAILIMIO XMMUYECKOTO
XapakTepa U3 pa3IMyHbIX HH(OPMAIIMOHHBIX UICTOUHUKOB, BKJIOYas yUeOHYIO JINTEPATYPY,

HayuyHble MyOJUKaLUU U UHTEPHET-PECYPCHI;



5. chopmMupoBaTh yMEHHS IPOTHO3UPOBATH TTOCIICICTBUS CBOCH IEATETLHOCTH M XUMHUECKHUX
MPUPOJIHBIX, OBITOBBIX U MMPOU3BOICTBEHHBIX MPOIECCOB, YUUTHIBAsI BOZMOHBIE 3KOJIOTHUECKUE U
COLIMAJIbHBIC BO3/ICHICTBHUS,

6. copmMupoBaTh HOHMMAHUE 3HAYMMOCTH JOCTHKEHUH XUMHUYECKON HAYKH U TEXHOJOTHUH ISt
Pa3BUTHS COITMATBHOM U MTPOM3BOJICTBEHHOM cep C YMEHHEM MPUBOIUTH MIPUMEPHI UX

MPUMEHEHHS B PA3JIMYHBIX cpepax KU3HH.



1.2.2. Ilnanupyembie pe3yJbTAThl 0OCBOEHHS 0011e00pa3oBaTebHOI TUCHUILIUHBI B c00TBeTcTBUM ¢ PI'OC CIIO n Ha ocHOBe

drocC Coo
Kon n IlnannpyemMblie pe3y/ibTaThl OCBOCHHUS JUCHUIIIMHBI
HAaMMEHOBaHUe
(popmupyembIx Oo6mme JucuuMniMHapHbIe
KOMIIeTeHIM i
OK 01. Beibupats — TOTOBHOCTH K  Tpydy, oco3nanue 1eanoctd | IIP6 01. chopMupOBaHHOCTH NPEACTABICHUNA: O XMMHYECKOH
CIIOCOOBI peIIeHMS MacTepcTBa, TPYI0JII00HE; COCTAaBJAIOLIECH €CTECTBEHHOHAYYHOM KAPTUHBI MHpA, POJIU
3aaa4 — TOTOBHOCTBH K AaKTUBHOU nesaTeapHoCcTd | XMMHMH B IIO3HAHHH SIBJICHUM npupoanl, B (bOpMI/IpOBaHI/II/I

npodeccHnoHATEHOM
JEATSIbHOCTH
IMPUMCECHUTCIIBHO K
Pa3IUYHBIM
KOHTCKCTaM

TEXHOJOTUYECKOM M COLUHMAIBHOW HAMPABIECHHOCTH,
CIIOCOOHOCTh ~ MHHIIMUPOBATh,  IUIAHUPOBATh |
CaMOCTOATENILHO BBITIOJIHATH TAKYIO JACSTEIHHOCTD;
HWHTEpEC K pas3IudHbIM cdepam TpodhecCHOHATHLHOM
JIeSITEIILHOCTH.

CaMOCTOSITeNIbHO (OPMYJIUPOBATH U aKTyallu3UpPOBATh
po0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATh  CYUIECTBEHHBIH  TPHU3HAK  WIH
OCHOBaHHSI JJIS CpPaBHEHHS, KilacCUPUKAIUU U
0000IIEeHHS;

ONpeNENATh (S 71 JeSITeIIbHOCTH,
napamMeTpbl U KpUTEPUHU UX IOCTHKECHUS;
BBISIBIIATH 3aKOHOMEPHOCTH M TMPOTHBOPEYHUS B
paccMaTpuBaEMBbIX SIBICHUSX;

BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHHBATh
COOTBETCTBHUE PE3YJIHTATOB IIEJISIM, OIICHUBATh PUCKHU
IIOCIIEACTBUI JCITEIALHOCTH.

3aJaBaTb

0) 0a30BbBIE HCCJIEN0BATEIbCKUE eHCTBYS:

BIIAJIETh HAaBBIKAMH y4eOHO-HCCIICIOBATEIBCKON U
MPOEKTHON JESATENbHOCTH, HAaBBIKAMU pa3pelIeHus
npo0em;

BBISIBJIATH HpI/I‘-II/IHHO-CJ'Ie)ICTBeHHBIe CBsI3H 158
aKTyaJu3upoBaTh 3aJady, BBIIBUTaTh THUIOTE3y €€
pemeHI/m, HaXO0OIUTh apI'YMeHTI)I JIs1 10Ka3aTCJabCTBA
CBOMX VTBEp)KJIECHMM, 3a/laBaTh MapaMeTpbl |

MBIIUICHUSI W KYJbTYPHl JIMYHOCTH, €€ (DYHKIIMOHAJIBHOMN
IPaMOTHOCTH, HEOOXOIUMOH [IJIi pEHICHUS IMPAKTHYCCKUX
3a/1a4 M DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
370pOBbIO U MPUPOJHOM CPEJIE;

IIP6 02. BiageHue cucTeMOM XMMMUYECKHUX 3HAHHUM, KoTopas
BKJIFOYACT:  OCHOBOIIOJIATAIOIINAE  TOHATUSA  (XMUMHYCCKHUIH
3JIEMEHT, aTOM, DJJIGKTpOHHas o00ojoYkKa aroma, s-, p-, O-
ANEKTPOHHBIE OPOUTAIHM aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPHUIIATEIFHOCTD, CTENEHb OKHCICHUS, XUMHUYECKast
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM, YrIepoaHbIN
ckener, (QyHKUUOHAJIbHAs TpyNIa, pagukal, H30MepHs,
M30MEpbl, TOMOJOTUYECKHM Psii, TOMOJIOTH, YTJIEBOAOPOJHI,
KHUCJIOPOJI- M a30TCOJEpKAIUe COCTUHEHUS, OMOJOTHYECKH
aKTUBHBIC BelecTBa (yTJEBOMBI, XHUPbI, OCJIKH), MOHOMED,
MOJUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJICKYJISIPHBIE
COCIMHEHMS, KPUCTAJUIMYECKasi PElIeTKA, TUIbl XUMHUYECKUX
peakiuit (OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIE, 9K30-U
SHAOTEPMHUUYECKHE, pEeaKIUd HWOHHOTO OOMeHa), pacTBOD,
BJIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AEKTPOTUTHIECKAS
JTUCCOIMAIUs,  OKUCIUTENb, BOCCTAHOBHUTENb, CKOpPOCTh
XUMUYECKON PEaKIMU, XUMHYECKOE PaBHOBECHE), TCOPHUU U
3aKOHBI (T€OpHs XMMHYECKOTO CTPOEHHUS OpPraHU4EeCKUX
BemiectB  A.M. BytnepoBa, Teopusi AIEKTPOIUTUUYECKON
Jayccounanuu, nepuoanueckuii 3akod .M. MenzeneeBa, 3akoH
COXpaHEHHUsl MAaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3BIK




KPUTEPHUH PELICHHUS;
aHAJIM3UPOBATH MOJIyYEHHBIE B X0JI€ PELICHUS 3a]1a4ul
pe3yJbTaThl, KPUTUYECKH OLIEHUBATh ux
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBMSIX;

yMETb IEPEHOCUTh 3HAHMS B II03HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIbHOCTH.

XMMHUH, (AKTOIOTUYECKHE CBEIEHHUS O CBOMCTBAaX, COCTaBe,
MOJIy4eHUH U OE30MacHOM HCMOJIb30BAaHUM  BAaXKHEUIIUX
HEOPTaHMYECKUX U OpraHMYeCKUX BEIIeCTB B OBITY U
MPAKTUYECKON JAESITETbHOCTH YEJIOBEKa;

I1P6 03. chopMHPOBAHHOCTH YMEHUN BBISBIATH XapaKTEpHBIC
MPU3HAKU U B3aMMOCBSI3b W3YYCHHBIX MOHITHHA, NPUMEHATH
COOTBETCTBYIOIIME IIOHATUS IPU ONHMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKHX M OPraHMYeCKHX BEIIeCTB U HX
IIPEBPALICHUH; BBIABIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
MOHATHSIMHU U TIPEJCTABICHUSMU APYTUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

IIP6 04. cdhopMUPOBAHHOCT, YMEHUH  HCIIOJIB30BATh
HAaUMEHOBAHMSI XMMMUYECKUX COEIMHEHUN MEXITyHapOIHOIO
COI03a TEOPETUYECKON U MPHUKIATHON XUMHH W TPUBHAIbHBIC
Ha3BaHMsI BAKHEHMIINX BEIECTB (3TUJICH, alleTUJIEH, MNIULEPHH,
¢denon, dopmanbaerua, yKCycHas KHUCIOTa, TJIUIUH, YrapHBIA
ra3, yrieKuciblii ra3, aMMHakK, raiieHas W3BEeCTb, HEralieHas
W3BECTh, NHTHEBAs COJAa W JAPYTUX), COCTABIATH (HOPMYJIBI
HEOPraHUYeCKMX M OpPraHMYECKHUX BEIIECTB, YpPABHEHMS
XUMHYECKUX pPEaKIMi, OOBSCHATh MX CMBICI; MOATBEPXKIATh
XapakTepHbIe XUMHUYECKHE CBOICTBa BELIECCTB
COOTBETCTBYIOIIMMHU IKCIEPUMEHTAMHU U 3aMHUCSIMH ypaBHEHUN
XUMHUYECKUX PEAKIUN;

nP6 05. cdhopmMupoBaHHOCTH yMEHUW  YCTaHABIMBATh
MIPUHAJIEKHOCTh M3YYEHHBIX HEOPraHUYECKUX u
OpPraHMYECKUX BEIIECTB K OINpeleJeHHBbIM KjlaccaM M TpyIiam
COECIMHEHUI, XapaKTEepU30BaTb HUX COCTaB M BaXHEHIINe
CBOMWCTBA; OIPEIEIATh BUJIBI XHMHYECKUX CBs3eH
(xoBaJIeHTHAsi, MOHHAs, METAJJIMYecKas, BOJOPOJHAs), THIIBI
KPUCTAINIMYECKUX PELIeTOK BEUIeCTB; KiacCU(UUIUPOBATH
XUMHUYECKUE PEAKIINH;

IIP6 07. chopMupOBaHHOCTh YMEHUN MPOBOJUTH PacueThl IO
XUMHYECKUM (opMyJiaM U YPaBHEHHSIM XUMUYECKUX peaKIui




C HCIIONIb30BAaHUEM (U3NYECKUX BEIUYMH, XapaKTEPH3YIOLINX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHbIE ~ yCJIOBUSI) Ta30B, KOJIMYECTBA  BEILECTBA;
UCIOJIb30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS Ul NPUHITUSA
peHleHI/IfI B KOHKPCTHBIX JKU3HCHHBIX CUTyallUAX, CBA3AHHBIX C
BEIIECTBAMH U UX IPUMEHEHHUEM.

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIC
CpeJICTBA MOUCKA,
aHaM3a u
HWHTEPIIPETAIIH
nHpopManuu u
nH()OPMAIMOHHBIS
TEXHOJIOTUH IS
BBITIOJTHEHUS 33124
npoheCCUOHATBLHON
JeSTeIILHOCTH

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HayKd U  OOUIECTBEHHOM MPAaKTHKH,
OCHOBaHHOTO Ha aore KyJIbTYD,

CHOCOOCTBYIOLIIETO OCO3HAHUIO CBOEr0 MecTa B
MOJIMKYJIbTYPHOM MHPE;

COBEpPUICHCTBOBAHHUE S3BIKOBOM M  YHUTATEIbCKOU
KYJbTYypbl KaK CpEICTBAa B3aUMOJEUCTBUS MEXIY
JIIOJIbMU U T1I03HAHUS MUPA.

BJIQJICTh HABBIKAMHM TIOJy4YeHHUs] HMHPOpPMAIMHU U3
HCTOYHUKOB  Pa3HBIX  THUIOB, CaMOCTOATEIbHO
OCYIIECTBIATh IOKMCK, aHAJIW3, CUCTEMaTU3alUI0 U
UHTEpIpeTanuio UHGOPMAIIUU PA3NUYHBIX BUIOB U
dhopm mpecTaBieHus;

CO3/1aBaTh TEKCTHI B Pa3jM4YHbIX (popmarax ¢ yuyeToMm
Ha3HaueHUs WHPOpMAIMU U IIEJIEBOM ayJIUTOPUH,
BbIOMpas ONTHMaJbHYIO (OpPMY MpelICTaBICHUS H
BU3yaJIN3alUU;

OLICHUBATH JIOCTOBEPHOCTb,
nH(popMaluM, €e COOTBETCTBUE
MOPaJIbHO-3TUYECKUM HOpMaM;

JICTUTUMHOCTD
IMpaBOBbBIM n

BJaJeTh HAaBbIKAMHM pPAcllO3HaBaHMUA W  3aILUTHI
uHpopManuy, UHPOPMALMOHHOW  Oe30macHOCTH
JMYHOCTH.

IIP6 06. BiageHuE OCHOBHBIMHM METO/IaMU HAyYHOTr'O MO3HAHUS
BELIECTB M XMUMHYECKHUX SIBICHUN (HaOII0aeHNe, U3MEepeHHe,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE);

IIP6 07. chopMupOBaHHOCTh YMEHUN MPOBOJUTH PACUETHI IO
XUMHAYECKHM (OpMyJIaM U ypaBHEHHSIM XUMHUYECKUX PEaKIHi
C HCMOJb30BAaHUEM (PU3NYECKUX BEITUYMH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacChl, O0BeMa
(HOpMallbHBIE  YCIIOBHUSI) Ta30B, KOJIMYECTBA  BEIECTBA;
HCI0JIb30BAaTh CHUCTEMHbIE XMMMUYECKUE 3HAHUS JUISl IPUHSITUS
pelIeHrni B KOHKPETHBIX KU3HEHHBIX CUTYAlUsIX, CBSI3aHHBIX C
BELIECTBAMH U UX MPUMEHEHHUEM,

IIP6 08. cdhopMUPOBAHHOCTH YMEHUH IUIAHUPOBATH W
BBIIIOJIHATh ~ XMMHUYECKUH  DKCHEpPUMEHT  (TpeBpalleHus
OpPraHMYECKUX BELIECTB IPU HArPEBAHMH, MOITYUYEHHE DTUIICHA
U UW3Y4YEHHE €ro CBOMCTB, KauyeCTBEHHbIE peaKkIUH Ha
aNbJIETU/IBI, KpaxMall, YKCYCHYIO KHCJIOTYy; JA€HaTypauus
OCJIIKOB TpPU HArpeBaHWU, IIBETHBIE pEAKIUU  OEIKOB;
MPOBOJIUTh PEAKUUH HOHHOIO OOMEHa, OMNpEeIeNsiTh Cpeay
BOJHBIX PAacTBOPOB, KauyeCTBEHHbIE pEakUuu Ha Cylbdat-,
KapOOHAT- M XJIOPUA-aHHOHBI, Ha KAaTHOH aMMOHMS; pellaTh
SKCIEpUMEHTAIbHBIE 3afaun 1o TeMaMm "Metamnel" u
"Hemerannel") B COOTBETCTBHMM C IpaBWIaMU TEXHUKHU
0e30macHOCTH  TpW  OOpaleHur C  BEHIECTBAMU W
1a00paTOpPHBIM  00OPYZOBAaHUEM; MPEACTABIATh PE3YIbTATHI
XMMHYECKOTO JKCIepuMeHTa B (QopMe 3alucu ypaBHEHM
COOTBETCTBYIOIIMX peakuuid U (POpMyJIHpOBaTH BBIBOJBI Ha
OCHOBE 3THUX PE3YJIbTAaTOB;




IIP6 09. copMUpPOBaHHOCTH YMEHHS AHAJIU3UPOBATH
XUMHUYECKYI0  MHGPOpMAIMIO, TMOJIy4aeMyl M3  pa3HbIX
HMCTOYHUKOB (CpeACcTB MaccoBoi nHpopmanmu, cetb MHTEpHET
U JIPyTHE).

OK 04. O¢ddexruBHO
B3aUMOICHCTBOBATH U

— TOTOBHOCTH BE€CTH COBMCCTHYIO JOCATCIBHOCTHL B

MHTEepecax IPaXIaHCKOTO 00IEeCTBa;

IPo  08.
BBINOJIHATh

cOpPMUPOBAHHOCTh YMEHUH IUTAHUPOBATH W
XUMHUYECKUNH  IKCIIEPUMEHT  (IpeBpaIleHUs

pa6OTaTL B — yMeHHe B33.PIMOI[CI\/JICTBOB3.TB C COHMAJIbHbIMU | OPraHMYCCKUX BCIICCTB IIPU HAIrpEBaHUH, IIOJTYUCHHUC 3THJICHA
KOJIJICKTUBEC U HHCTUTYTaMH B COOTBETCTBHU C HUX (1)yHKI_II/I${MI/I u| 1 HU3YUCHUC CIo CBOﬁCTB, Ka4C€CTBCHHBIC PCAKIIMKU Ha
KOMaH/Ie Ha3HAYEHHEM. aNbJETUIbI, KpaxMall, YKCYCHYIO KHCIIOTY; JI€HaTypalus
0) coBMeCTHASA AeSITeILHOCTD. OCEKOB TMpU HArpeBaHUU, IIBETHBbIE pEaKIUH OEIKOB;
—  HOHHMATH " HCIIONB30BATE npenMymecta | IPOBOMUTD PEAKLUN HOHHOTO OOMCHA, ONPECIATH CPEIy
KOMAHIHOH M MH/MBHUIyaIbHON paboTHI; BOJHBIX PAacCTBOPOB, KauyeCTBEHHBbIC pPEAKIUU Ha Cylbdar-,
— [pUHAMATh  LEIH  COBMECTHOH  JCSTEIBHOCTH, KapOoOHaT- W XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHUS; pellaTh
OpPraHU30BBIBATh U KOOPIUHHPOBATH JACUCTBUS 10 €€ 2KcnepHMeHT'?m’HHe 3ajaun 1o Temam "Meramisl' H
JOCTIIKEHHUIO: COCTABILITE [IaH neiicTBHiA, Hemerannel") B COOTBETCTBMM C MpaBWJIaMU TEXHUKHU
pacrpeneNaTh poJid ¢ y4eTOM MHEHHH YYaCTHHKOB OcsomacHOCTH ~ NpH  OOpallleHMM ¢ BEUICCTBAMH M
06CYIKIaTh Pe3yIIbTaThl COBMECTHOH paGOTL. 71a00paTOPHBEIM 00OPYJOBaHUEM; INPEICTABIATE PE3yIbTaThI
OBilajeHHe  YHHBEPCAIBHBIMH  PEryJIsTHBHbIMHU | XMUMHUECKOIO OKCNEPUMEHTA B dbopMe 3ammicu ypaBHEHUUH
NelCTBHSIMMH: COOTBETCTBYIOIIMX peakiuii U (HopMyIUpoBaTh BBHIBOJLI Ha
r) IpUHATHE ceOsl U IPYTUX JIIOeid: OCHOBE 3THX PE3YJILTATOB.
— MPUHUMATh MOTUBBI U APTyYMEHTHI JPYTHUX JIFOAECH TPU
aHaJM3€e Pe3yIbTaTOB EATEIIbHOCTH;
— TIpPU3HABATh CBOE IIPaBO U MPABO APYIUX JIIOJEH Ha
OIUOKHU;
— pa3BHBaTh CIMOCOOHOCTh MOHUMATh MHUpP C TO3UIUHU
JPYroro 4eji0BeKa.
OK 07. — chopMHpOBaHHOCT  3KoJOru4eckoi  KyusTypsl, | PO 01. chOpMHUPOBaHHOCTE NMPENCTABIECHUN: O XMMHUYECKOH
ConeiicTBOBaTH [MOHUMAaHWE BIHMSHUSA  COIMAILHO-DKOHOMHUYECKHMX | COCTABIAIOIIECH €CTECTBEHHOHAYYHOM KapTUHBI MHpA, DPOIU
COXpPAaHCHUTIO IIPOIIECCOB HA COCTOSIHUC HpI/IpO[[HOfI U COLMaJIbHOHN | XUMUHU B IIO3HAHUU SABJICHUN Ipupoanl, B (i)OpMI/IpOBaHI/II/I

OKpY’KaloIllel cpebl,

Cpelbl,  OCO3HAHHME  TJIO0AIBHOIO  XapakTepa

MBIIUIEHUSI W KYJIbTYPbl JIMYHOCTH, €€ (DYyHKIMOHAIbHON
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pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00
W3MCHECHUU KIIUMaTa,
TIPUHITUIIBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3G PEeKTUBHO
JIEVCTBOBATE B
YpE3BbIYANHBIX
CUTYyaIHIX

HKOJIOTUYECKUX MPOOIIeM;

IJIJAHUPOBAHUE M OCYILECTBIEHUE JCUCTBUH B
OKpyXKalolllelW Ccpele Ha OCHOBE 3HAHUA Lelel
YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA;

AKTMUBHOE HENPUATHE ACUCTBUM, IMPUHOCSIIIMX BpEN
OKpYKarollen cpene;

yYMEHHE IIPOrHO3UPOBATh

JKOJIOTUYECKHE  IOCIIEICTBUS
JEUCTBUM, IPEOTBPALIATh UX.

HeOJIaronpusTHbIE
IpPEANPUHUMACMBIX

B) padora ¢ ungopmanueii:

UCIIOJIb30BAaTh  CpelICcTBA  WH(MOPMAIMOHHBIX |
KOMMYHUKAIIHOHHBIX ~ TEXHOJIOTUH B  PELICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c CoOJIrOICHHEM
TpeOOBaHUN DPrOHOMUKH, TEXHHUKH O€30MacHOCTH,
THTHCHBI,  PECypcOoCOCpeKeHUs,  MPaBOBBIX U
TUYECKHUX HOPM, HOPM MH()OPMAIIMOHHOU
0€30MacHOCTH.

rPAMOTHOCTH, HEOOXOJUMOMN Il pelIeHUs MPAKTUYECKUX
3a/la4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO U IIPUPOJHON CpEAE;

IP6 10. cdopMupOBaHHOCT, YMEHUW COONIOAATH IpaBUiIA
HKOJIOTUYECKH  LIEIecO00pa3HOro TOBEACHUS B OBITY U
TPYJIOBOM JEATEIBbHOCTH B LIETSAX COXPAHEHUS CBOETO 3/10POBbS
U OKpYXAaroIlle NPUPOAHON CpEelbl; YyUYHUTHIBATh OMNACHOCTh
BO3JICUCTBUSL HA KUBBIE OPraHU3Mbl OINPEACIICHHBIX BEIIECTB,
MOHMMAsi CMBICJII TIOKa3aTenas MpPEeNesIbHOM  JOMyCTUMOM
KOHILICHTPALUU.

[IK 1.10mnpenenste
TEXHUUECKOE
COCTOSIHUE
ABTOMOOMIIBHBIX
IBUTATEIIEH

IIK 1.2 Onpenensartsb
TEXHUUECKOE
COCTOSIHUE
AIEKTPUIECKUX U
AIEKTPOHHBIX CUCTEM
aBTOMOOMJIEH

IIK 2.1 Onpenensrtsb
TEXHUUECKOE
COCTOSIHUE

-HCTIOJIb30BaTh DKCIUTyaTallUOHHBIE MaTepUaIbl B
npoecCHOHANBEHOM NesTeNbHOCTH

-OIpeeNIITh OCHOBHBIE CBOMCTBA MAaTEPHAJIOB 110 MapKaM
-BBIOMpATh MaTeprasbl HA OCHOBE aHATN3a UX CBOMCTB,
JUISl KOHKPETHOTO TPUMEHEHUS

- OCHOBHBIE CBOMCTBA, KJIaCCU(PUKALUs, XapaKTEPUCTUKH
MPUMEHSEMBIX B IPOPECCHOHATIBHOMN 1EATEIbHOCTH
MaTepuasoB

- CBOMCTBA I'OPIOYMX U CMa304YHBIX MATEPHAIIOB

- XapaKTePUCTUKHU JTAKOKPACOUHBIX OKPHITHI aBTOMOOUIBHBIX
Ky30BOB

- TpeOOBaHUs K COCTOSTHUIO JTAKOKPACOUYHBIX MOKPBITUI
-CBOMCTBA U XapaKTEPUCTUKU MaT€pPHAJIOB, UCTIONb3YEMBIX MTPH
9KCIUTyaTaluy aBToMoOuei

-0051aCTH IPUMEHEHHS MaTepHajIoB

-OIpeieNsATh OCHOBHBIE CBOMCTBA JJAKOKPACOYHBIX MAaTEPHAJIOB
0 MapKam

-BBIOMPATH JJAKOKPACOUYHBIE MaTepHAIbl HA OCHOBE aHAIM3a UX
CBOMCTB, JUIsl KOHKPETHOTO IPUMEHEHMSI
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ABTOMOOMIIbHBIX
TPaHCMUCCHI

[1IK 2.2 Onpenensrtsb
TEXHUYECKOE
COCTOSIHHE XOJ0BOM
YacTH U MEXaAHU3MOB
YIpaBIICHUS
aBTOMOOMJIEN

IIK 2.3 BhIBIITE
neeKThl Ky30BOB,
KaOWH U T1aTgopm

-OCHOBHBIC JI€(PEKTHI JTAKOKPACOTHOTO OKPHITHS Ky30BOB
aBTOMOOMJIEH

-crocoObl pEMOHTA U BOCCTAHOBJICHHS JTAKOKPACOYHOTO
MTOKPBITHS Ky30Ba M €ro JeTaliei
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHOI padoThI

Bua yueOHoii padoThI

O0BbeM yacoB

O0bem 00pa3oBaTeIbHOM MPOrpaMMbI Y4eOHOM TUCIUTIIIHHbI 72
N3 Hux:

TEOpeTUIeCcKoe 00ydeHne 46
IIPAKTUYECKUE 3aHATUS 11
1ab0paTOpPHBIE 3aHATUS 13
KoncyabTanuu -

IIpome:xkyTouyHast arrecranus- AuddepeHuMpoBaHHbIN 3a4eT 2




2.2. TemaTn4yeckuil IJIAH U COJePKAHUE YUEOHOM M CIATIIIUMHbI

2.2. TemaTuyecKkni IJIAH M COAEPKAHUE TN CIUTIIUHbBI

B ToM uncie B

HaumenoBanu Conep:xxanue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(PecCHOHAIBLHO O0Bé ®
e pa3/ieJioB u OPHMEHTHPOBAHHOE), JTA00PATOPHbIE M MPAKTHYECKHE 3AHATHUS, TPUKJIATHON M (bopme . OPMHPYEMBIC
Tem MOJLY.b qacop | MPAKTHYECKOI | KOMIleTeHLUH
MOArOTOBKH
1 2 3 4 B
1 cemecTp 34

Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU 16
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 2 OK 01
OcHoBHbIE 1. Xumunyeckuit snemeHT. AToMm. Sapo aToma, M30TOMBI. DJIEKTpPOHHAs 000JI0YKa.
XUMHYECKHE DHepreTHueckue ypoBHHM, MOJIYPOBHH. ATOMHBIE OpOWTanH, S-, P-, d- SJIEMEHTHI
MIOHSTHS U |OcoOEHHOCTH pacHpeieseHUs 3JIEKTPOHOB 110 OpOUTANsIM B aToMax 3JEMEHTOB 1
3aKOHBI, MEPBBIX YETHIPEX TMEPHOAOB. OJEKTPOHHAs KoHUrypamus aromMoB. OCHOBHBIC
CTpOEHHE XUMUYECKUE 3aKOHBI
aTOMOB IIpakTHyeckue 3aHATHSA
XAMHUICCKAX 2. Ilpaktuueckas pabora Nel. «OCHOBHBIE KOJNWYECTBEHHBIE 3aKOHBI B XMUMHHU H 1
SJIEMCHTOB pacyeTsl 110 YPaBHEHMAM XUMHUYECKUX PEAKIUN.

OTHOocuTeNnbHBIE aTOMHAs M MOJIEKYJsipHas mMacchl. MousgpHas macca. KonnuecTBo

BemiecTBa. MaccoBasi 70711 BelmiecTBa. 3akoH ABorajipo. MoJsipHbIi 00BEM Ta30B.

OTHOcHTENbHAS TIOTHOCTD T'a30B. PacyeTsl 0 ypaBHEHMSIM XMMHUYECKUX PEaKLU C

MCIOJIb30BAaHUEM MAacCOBOM JIOJIM BElIECTBA, 00beMa (HOpMaJIbHBIE YCIOBHSI) ra3os,

KOJIMYECTBA BEIIECTBA
Tema 1.2. Copaepxxanue yueOHOro MmarepuaJia 2 OK 01
Ilepuognueckn | IlpakTHYecKue 3aHATHS OK 02
W 3aKkoH W |3 [Tpaktuyeckas pabora Ne2. «M3yueHne mepuoIuvecKUX 3aKOHOMEPHOCTEH M UX 1 TIK 4.3.
Iepuonuyeckas |gsqpviocessu co CTPOEHHEM aTOMOBY. TIK 1.6.
cucremMa [IK 6.1.

Hepno;u/mecxaﬂ CUCTCMa XHUMHUYCCKHUX OJICMCHTOB I[I/I MeHnpeneena. CBs3b
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XUMHYECKUX
aneMeHToB /.
N. Menneneena,
UX CB3b C

NEpUOANYCCKOro 3aKOHa U HepHOHquCKOﬁ CHUCTCMBbI XUMHNYCCKHUX 3JJICMCHTOB C
COBpeMCHHOﬁ Teopneﬁ CTPOCHHUA aATOMOB. 3aKOHOMepHOCTI/I W3MCHEHHUS CBOMCTB
XHUMHUYCCKUX OJICMCHTOB, 06p83y€MBIX HMU TIPOCTBIX W CJIOKHBIX BCIICCTB 11O
rpyliiaMm 1 nepuoaam HepHOﬂquCKOﬁ CHCTEMBI. 3HaUYCHHE NEPUOANICCKOr0 3aKOHa

COBPEMEHHOM U CUCTEMBI XUMUYeCKuX 3jieMeHTOB [.M. MeHeneeBa B pa3BUTUU HAYKH.
Teopuei 4. Tlpaktudeckas pabora No2. «M3ydeHHe MEpUOAMYECCKUX 3aKOHOMEPHOCTEH U X
CTPOEHUS B3alMOCBS3U CO CTPOEHHEM aTOMOBY.
aTOMOB VYcraHOBIEHHE CBSI3M MEXKIY CTPOCHMEM aTrOMOB XHWMHUYECKHX JJIEMEHTOB U
NEPUOJNYECKUM M3MEHEHHEM CBOMCTB XMMHMUYECKHUX JIEMEHTOB M MX COEIUHEHUH B
COOTBETCTBUM C TmosoxeHueM llepuonnueckoir cucrembl. PemieHue mnpakTuko-
OPUEHTHUPOBAHHBIX TEOPETHUUECKUX 3aJaHUil Ha XapaKTepU3alHI0 XUMHYECKUX
aeMeHTOB «MeTanmuyeckue / HeMeTaNInYeCKUe CBOMCTBA XMMHYECKHX AJIEMEHTOB
B COOTBETCTBUHU C MX IEKTPOHHBIM CTPOCHHEM U IOJIO)KEHUEM B MEPHOIUYECKON
cucreMe xumuyeckux 3semeHToB /.M. MenneneeBa»
Tema 1.3. Coaep:xxaHue y4eOHOIro MaTepHuaJia OK 01
Crpoenue 5.CtpoeHue BeliecTBa. XuMuieckas CBs3b. Buabl XuMHU4eckoii cBsi3u (KOBaJICHTHAs
BelIeCTBa HEeNoJisipHas M TOJSpHAas, HWOHHAs, MeTajuinueckas). MexaHu3mbl 00pa3oBaHUs
u [IPUPOJA | KOBAJICHTHOW  XMMHYECKOH CBs3M (OOMEHHBIM U JOHOPHO-aKIENTOPHBIN).
XUMHYECKON Bonoponnas cBs3b. BaneHTHOCTB. DekTpooTpuiiatenbHOCTh. CTENeHb OKUCIEHHUS.
CBSI3H. WoHBI: KATHOHBI U AaHUOHBI
Muoroo6pasue | IpakTudyecKne 3aHITHS
BCIIECTB 6.Ilpaktuueckas padora Ne3. «CTpoeHue BelecTBa U MpUpoia XUMUYECKOM CBA3MY.
JlemoHcTpanust Mojeneil KpUCTaUIMYECKUX PEIIeTOK: MOHHOHM (XJIOpUJ HATpus),
aTOMHOH (TpaduT 1 anmas), MOJEKYIpHON (YITIEKUCIbIN ra3, Hoj), MeTaIUTMYECKON
(HaTtpuil, MmarHui, Menp). PelleHne mNpakTUYeCKUX 3aJaHUi Ha COCTaBJIEHUE
3JIEKTPOHHO-Tpaduueckux popmy 31eMeHToB 1—4 nepuoson
Tema 1.4. Coaep:xxaHue yueOHOro MaTepuaJia OK 01
Knaccupukamu | 7.Knaccudukanuss HeopraHWuecknx BemecTB. HOMEHKIaTypa HEOPraHHMYECKHX OK 02
A, BEIIECTB (OKCUIBI, TUAPOKCHJIBI, KHUCIOTHI, COJM). BemecTBa MOJEKYJISPHOTO H
u HEMOJIEKYJISIPHOTO CTpOoeHHs. ATperatHble cocTosiHus BenlectBa. Kpucraminyeckue
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HOMEHKJIaTypa | M aMOp(HBIC BeUIeCTBAa. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA. [HIIbI
HEOPraHWYeCKH | KPUCTAJUIMYECKMX PELIETOK (aTOMHas, MOJIEKYJIsIpHas, MOHHAs, MeTajlIndecKas).
X BEILECTB 3aBHCHMOCTb CBOMCTBA BELIECTB OT THIIA KPUCTAIIIMYECKON PEIIETKU

IIpakTnyeckue 3aHATHS

8.ITpakTuueckas pabora Ne4. «HoMeHKIIaTypa HEOPraHUYECKUX BEIIECTBY.

Pemienne mnpakTuueckux 3alaHuM 1Mo Ki1accUUKALMM, HOMEHKIAType |

XUMHYECKHM (POpMyJiaM HEOPTaHUYECKUX BEIIECTB PA3JIMUHBIX KIACCOB (yTapHBIHA

ra3, yrieKucCibld ra3, aMMHaK, ranieHas H3BeCTb, HETalleHas M3BECThb, NUTHEBAs

colla W Jpyrux): Ha3BaHusg BemecTB o MexayHapoanou (MIOITAK) wnu

TPUBHAJIBHON HOMEHKJIAType M COCTaBleHUE (OPMYJIbl XUMHUYECKUX BEIECTB,

oTpeneNieHne MPHUHAMISKHOCTH K Kiaccy. [lomck wHpopManuu 1o Ha3BaHHSIM,

UECHTU(PUKATOPAaM, CTPYKTYPHBIM (GopMyiaM. AHaJIN3 XUMHUUECKOW MHpOpMaIuH,

MOJy4aeMOi W3 pa3HbIX HCTOYHUKOB (CPEICTB MaccoBOM HH(pOpMAIHMH, CETh

WHTepHer u fpyrue)
Tema 1.5. Copneprxanue y4yeOHOro MmarepuaJia OK 01
Tunst 9.Xumnueckas peakuus. Knaccudukanus XuMU4ecKUX peakiuii B HEOpraHu4ecKoi 1
XUMHYECKHUX OpPraHMYECKOM XUMHHM. 3aKOHbI COXpPAHEHMsS MacChl BEIIECTBA, COXPAHEHUS MU
peakuuit NPEBpaALICHMUS SHCPIUH IIPU XMMHYCCKUX peaKIMIX.

10.0OkucANTENHHO-BOCCTAHOBUTEIIHHBIC peakuuu (ypaBHEHHUS OKHUCJICHUS-

BOCCTAHOBJICHMS,  CTENEHb  OKHUCIEHHWS, OKHCIUTENb M  BOCCTAHOBHTEIb,

OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE pPEAaKIUMU B MPHUPOAE, IPOU3BOJACTBEHHBIX

poleccax U )KU3HEesITeIbHOCTH OPraHU3MOB)
Tema 1.6. Copepxanue yuyeOHOro MmarepuaJia OK 01
Ckopoctb 11. CkopocTh peakiuu, €€ 3aBHUCHUMOCTb OT PAa3JIMYHBIX (DAaKTOPOB: MPUPOJIBI OK 02
XUMHYECKHUX pearupyomux BEIECTB, KOHIECHTPALMM PEarupyrolnuX BEIIECTB, TEMIIEPATyphl U [IK 4.3.
peakumii. IUIOLIA/IM PEaKIMOHHOM MoBepXHOCTH. TernsoBble A3P(HEeKThl XUMUYECKUX peaKInil: [IK 1.6.
XUMHYECKOE 9K30- M DHHAOTepMHUYeckHe peakuuu. OOpaTuMble peakiuu. XHMHUYECKOe [IK 6.1.
paBHOBecHE paBHOBecue. DakTOpbl, BIUAIOIIME Ha COCTOSHHE XHUMHYECKOIO paBHOBECHS

(KOHIIEHTpalMs PEeareHTOB WM MPOAYKTOB pEaKIMH, JaBJCHUE, TeMIepaTypa).
[Tpunnun Jle Hlatense
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HpaKaneCRne 3aHATHSA

12. Tlpaktuyeckas pabora NeS5. «BausHue pa3iauvHbIX (GAKTOPOB HAa CKOPOCTh
XUMHYECKOU PEAKLIUN».

Pemennie mpakTUKO-OpUEHTUPOBAHHBIX 3a/laHUi Ha aHaIu3 (aKTOPOB, BIMSIOIIMX
HA UW3MCHEHHE CKOPOCTH XHMHYECKOW peakmuh. 3aBUCUMOCTH CKOPOCTHU
XUMHYECKON peakluu OT MPHUCYTCTBHUS KaTajau3aTopa Ha IMpUMeEpe pasioKeHUs
NEPOKCHIa BOJOPOAA C IMOMOINBIO JAMOKCHAA MapraHia M KaTajasel. Pemenue
MIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1aHuil Ha puMeHenue npuHimna Jle-lllarense ans
HAXO0XJICHUS HANPABIICHUSI CMEIICHUSI PABHOBECHUS XMMHYECKON peakiuy U aHau3
(bakTOpOB, BIUSIOMINUX HA CMEIICHHE XMMHUYECKOTO PABHOBECHS

Tema 1.7.
PactBopsI,
Teopus
AJIEKTPOJIUTHYEC
KOH
JHCCOalui |
HOHHEII 00MeH

Coaep:xxaHue yueOHOIro MaTepHuaJia

13.PacTtBopel. Buasl pacTBOpoB 1O CoJIepKaHUIO PACTBOPEHHOI'O BEIIECTBA.
PactBopumocTs. llonsiTHE O AucnepcHbIX cucTeMax. VICTUHHBIE W KOJUJIOWAHBIE
pacTtBOpbl. MaccoBasi 710J1s1 BEIECTBa B pacTBOPE.

14. Tlonsitue o BomopomHoMm Tokazatene (pH) pactBopa. DnexkTponuTuyueckas
nucconranusi. CUIIbHBIC U CITa0bIe AIIEKTPOJIMTHI, HEAJIEKTPOJIUTHL. Peakiiuu HOHHOTO
oOMeHa

JlaGopaTopHble 3aHATHUS

15.JIaboparopnas pabota Nel «IIpuroroBieHue pacTBOPOB».

[IpuroToBneHne pacTBOPOB 3aJaHHOW MacCOBOM J0Jiell pPacTBOPEHHOIO BEIIECTBA,
MIPOBE/ICHNE PEaKIUii MOHHOTO OOMEHa, OMpe/eJIeHNe CPeabl PaCTBOPOB BEHIECTB C
MOMOIIBI0 YHUBEPCATbHOTO WHAMKATOpa (KHUCNas, HeUTpanbHas, MIEI0YHas).
3aaHusl Ha COCTABJIEHME MOHHBIX peakuuid. PemeHne nmpakTHKo-OpUEeHTUPOBAHHBIX
pacueTHBIX 3aJaHUI Ha PacTBOPHI, UCIIOJIb3yEeMbIe B OBITOBOM M MPOU3BOJCTBEHHOM
JESITeTbHOCTH YeJIOBEKa

16.JTaGopatopnas pabota Nel «IIpurotoBieHue pacTBOpOB».

[IpuroroBnenne pacTBOpPOB 3aJaHHOM MAacCOBOM JI0JI€M PAaCTBOPEHHOI'O BEIECTBA,
MIPOBE/ICHUE PEAKLUH MOHHOTO OOMEHa, ONpeNieIeHHue Cpeibl PaCTBOPOB BEIIECTB C
MIOMOUIBI0 YHHMBEpPCAJIbHOTO HWHAMKaTOpa (Kucias, HeHTpaidbHas, MIEI0YHas).

OK 01
OK 02
OK 04
OK 07
[IK 4.3.
IIK 1.6.
[IK 6.1.
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3asaHusl Ha COCTABJIEHUME MOHHBIX peakuuid. PeleHne npakTMKO-OpUEeHTUPOBAHHBIX
pacueTHbIX 3aJJaHUN Ha PacTBOPBI, UCIOJIb3yEeMbIE B OBITOBOM M NMPOM3BOJCTBEHHOM
JEATeNbHOCTH 4EJI0BEKa

KonTpoabHas
padora 1

17.CtpoeHnue BemecTBa 1 XUMHUYECKUE peakliuu (1o paszgeny 1)

18.CtpoeHue BemecTBa 1 XMMHUYECKHE peakiuy (1o pasaeiny 1)

Pasnea 2. Heopranuyeckasi xumust

Tema 2.1.
dusuko-
XHUMHAYECKHE
CBOMCTBA
HEOPraHUYECKUX
BCIIECTB

Conep:kaHue y4eOHOT0 MaTepHuaJia

19.Metamnel. Ilonmoxkenne weramwioB B lleproguyeckodt cucteMe XHMHYECKUX
ameMeHTOB. OCOOCHHOCTH CTPOCHHS SJEKTPOHHBIX O0O0JIOYEK aTOMOB METAJUIOB.
O6mume Guznyeckue cBoicTBa MeTauioB. CIsiaBbl METaJLIOB.

20.D51eKTpOXUMUYECKHIA Psii  HANPsDKEHUH MeTaluioB. XHWMHYECKHE CBOWMCTBA
BOKHEUIIINX METAUIOB (HATPHUH, Kadui, KaJabIl[Ui, MarHUi, aIFOMUHUHN, ITAHK, XPOM,
&Kele3o, MeOb) W UX coeauHeHud. OOmuMe crnocoObl MOJyYEeHUs METaJuIoB.
[IpuMeHeHHe MeTalIOB B OBbITY U TEXHHKE

21 Hemeramnbl. Tlomoxxenne HemetaymioB B Ileprogudeckoll cucTeMe XHUMHUYECKUX
anemenToB J[.MI. MeHneneeBa M OCOOCHHOCTH CTPOCHHS aToMOB. Du3nyeckue
CBOMCTBAa HEMETAJUIOB. AJUIOTPONHS HEMETA/UIOB (Ha MpUMEpEe KHUCIOPOJa, CEpHI,
dbocdopa u yriepona).

22. XUMUYeCcKHe CBOWCTBA W TPHUMEHEHHE BAXHEUIINX HEMETAUIOB (TaJlOTEHOB,
cepel, a3oTa, Qocdopa, yriepoaa M KpPEeMHHUs) UM UX COEAMHEHHUH (OKCHIOB,
KHUCJIOPOJICOAACPKAIIIMX  KHCJIOT, BOJOPOJAHBIX  coenuHenuil). [Ipumenenue
BOXHEHIIMX HEMETAJUIOB M UX COeIMHEHUH

23.XUMHUYeCKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYCCKUX BEMICCTB (OKCHJIOB,
THIPOKCHUIOB, KHCIIOT, coyiel u Jp.). [ eHeTnueckas cBsi3b HEOPraHUYECKHX BEIIECTB,
MPUHAICKAINX K Pa3JMYHBIM KJIacCcaM.

24.3aKOHOMepHOCTI/I B M3MEHCHHHU CBOMCTB IMPOCTBIX BEHICCTB, BOAOPOJHBIX
COGHHHGHHﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

IIpakTHYecKkHe 3aHATHA

25.1Tpaktrueckas pabora Ne6. «DPU3NKO-XUMHUECKHE CBOMCTBA HEOPraHMYECKHX
BEILIECTBY.

OK 01
OK 02
OK 04
I1IK 4.3.
[IK 1.6.
[IK 6.1.
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CocraBieHHE ypaBHEHUM XMMHUYECKUX PEAKIMM C y4aCTHEM IPOCTBIX U CIOKHBIX
HEOPraHWYECKHX BEIIECTB: METAUIOB M HEMETAUIOB; OKCHJIOB METaJlIOB,
HEMCTAJIJIOB U aM(l)OTepHBIX 3JIEMCHTOB, HeopraHqucm/Ix KHCIIOT, OCHOBaHI/Iﬁ 158
aM(OTEepHBIX THIPOKCUIOB; HEOPTraHUYECKUX COJICH, XapaKTEePU3YIOIMIUX WX
CBOMCTBA.

26.ITpaxktnueckas pabora Ne6. Pacuérel Macchl BemecTBa WiH 00BbEMa Tra3oB IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WM OOBEMY OJHOTO M3 yYACTBYIOIIHUX B
peaKIMK BEIIECTB, pacdy€Thl Macchl (00BEMA, KOJIUYECTBA BEIIECTBA) MPOIYKTOB
peakiuu, eclii OJHO U3 BEIIeCTB HMEeT TMpuMecH. PemieHne mpaKTHKO-
OPUCHTUPOBAHHBIX 3aJaHUHl Ha CBOMCTBA, COCTaB, IOJyYeHHEe W Oe30macHoe
WCIOJIb30BaHNE BAKHEHUIIINX HEOPTaHUIECKHIX BEIICCTB B OBITY M MPOPECCHOHATBHON
JESITeIIbHOCTH Y€JI0BEKa

Tema 2.2.
Nnentuduxanus
HEOPTaHUYECKUX
BEILIECTB

Coaep:xxaHue y4eOHOro MaTepHuaJia

JlabopaTopHble 3aHATHUS

27.JlabopaTtopHas pabora Ne2 «neHTudukanys HEOPraHMUECKUX BEIIECTBY.
Pemenne sKcnepUMEHTANbHBIX 3324 MO XWMHUYECKHM CBOHCTBAM METANIOB U
HEMETAIIJIOB, [0 PACIIO3HABAHUIO U MOJIYYEHHUIO COSMHEHHI METaNIOB M HEMETAJIIOB
(B3aMMOACUCTBUE THIPOKCHAA AIOMUHHS C PACTBOpAMH KHCIOT W IIEJIOYEl,).
WNnentudukanyss HEOPraHWYECKHX BEIIECTB C HCIOJIb30BaHUEM HX (HU3UKO-
XUMHUYECKHX CBOMCTB, XapaKTEpPHBIX KAayECTBEHHBIX peakuuil. KauecTBeHHbIE
peaknMu Ha cyibdar-, KapOOHAT- M XJIOPHI-aHUOHBI, HA KATHOHBI METAJUIOB WU
KaTHOH aMMOHHUSI

28.J1abopatopHas padota No2 «neHTH(uKanys HEOPraHMUECKUX BEIIECTBY.
Pemenne sKcnepuMEHTANIBHBIX 3324 MO XWMHUYECKHM CBOHCTBAM METaNIOB U
HEMETaJJIOB, IO PACIIO3HABAHUIO U MOIYYEHHUIO COEAMHEHUI METaJUIOB U HEMETAJIIOB
(B3aMMOEHCTBUE THIPOKCHAA AIOMHUHHS C PACTBOpAMH KHCIOT W IIENIOYEl,).
WNnentudukanuss HEOPraHWYECKUX BEIIECTB C HCIOJb30BaHUEM HX (HU3UKO-
XUMHUYECKHX CBOMCTB, XapakTEpPHBIX KAayeCTBEHHBIX peakuuil. KauecTBeHHbIE
peaknMu Ha cyjibdar-, KapOOHAT- M XJIOPHI-aHUOHBI, HA KATHOHBI METAJUIOB WU
KaTHOH aMMOHHUSI

OK 01
OK 02
OK 04
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KOHTpo/IbHAS 29.CBoiicTBa HEOPraHUYECKUX BEIIeCTB (110 pasueny 2) 1
pabora 2 30.CBoiicTBa HEOPraHUYECKUX BEIECTB (10 pasaeny 2) 1
Pa3nen 3. TeopeTnueckue 0CHOBBI OPraHMYeCKO XMMUM 4 OK 01
Tema 3.1. Conep:kaHue y4eOHOIr0 MaTepuaJa 4
Knaccudukanus, |31.IpeaMer OpraHndecKkod XHUMHHU: €€ BO3HHKHOBCHHE, Pa3BUTHE W 3HAYCHUE B
CTpOCHHE U |[IOJIyYeHUH HOBBIX BEIIECTB M MaTepuajioB. Teopust CTpPOEHHUS OpraHMYEeCKHX
HOMEHKJIaTrypa |coenuHeHnuid A.M. bytnepoBa, e€ ocHoBHbIe mosiokeHUs. CTPYKTypHBIE (HOPMYJIIBI 1
OpPraHMYEeCKUX  |OopraHuyeckux BemiecTB. ['omonorus, nzomepus. XuMudeckas CBs3b B OpPraHUu4eCKUX
BEILIECTB COCJIMHECHUSIX: KPAaTHBIC CBSI3U, G- U T-CBSI3U.
32.IlpencraBienne o0 Kiaccu(UKaAIMM OpPraHUYEeCKHX BemiecTB. HomeHkmaTypa
OpraHMYECKUX COCOUHEHHH (cucreMaTHdeckas) M  TpUBHUAJIbHBIE Ha3BaHUS 1
BOXHEHIIMX MPEACTABUTENIECH KJIACCOB OPraHUYECKUX BEIIECTB
IIpakTHyecKkue 3aHATHS
33.IIpaktrueckas padbora Ne7. «HoMeHKIIaTypa OpraHudecKuX BEIIECTBY.
O3HakoMJIeHHE ¢ 00pa3liaMy OpraHuYecKUX BEIIECTB U MaTepHallaMU Ha UX OCHOBE,
MOJICTTUPOBAHUE MOJICKYJl OpPraHUYEeCKHX BEIIEeCTB, HAONIOJCHHEC | OIKMCAHUC
JIEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPALICHUI0 OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuu (TUTaBJICHHE, OOYTIIMBAHUE U TOPEHUE).
34 Ilpaktrueckas pabora Neo7. «HomeHkiIaTypa OpraHUYeCKHX  BEIIECTBY.
CocTaBiieHHe TOMHBIX W COKPAIICHHBIX CTPYKTYPHBIX (OPMYN OpPraHHYECKUX
BEILIECTB OTACJIBHBIX KJIACCOB, MCIOJB3Yysl MX Ha3BaHUA IO CHUCTEMATHUYECKOW W
TPUBUAIBHON HOMEHKIAType (3THIICH, alleTUJIeH, MuiepuH, GeHoln, ¢popManbaeru,
yYKCyCHasl KHCJOTa, TINMLMH). Pacuerel mpocteiimedt (opmysasl opraHu4eckon
MOJIEKYJIbl, ICXO/ISl U3 DJIEMEHTHOTO cocTana (B %)
2 cemecTp 38
Pasnen 4. YrieBoaopoabl 10 OK 01
Tema 4.1. Coaep:xxanue yueOHOIro MaTepuaJia 8 OK 02
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VYrieBonopoasl u
UX  TPUPOJHBIE
HCTOYHHUKU

35. IlpenenbHble YTIIEBOAOPOBI (AIKAHBI): COCTaB M CTPOCHHE, TOMOJIOTUYECKUI
psiL.

36.MetaH u 3TaH: COCTaB, CTPOCHHE, PUINUYECKUE U XUMUUECKHE CBOMCTBA (peakuu
3aMEIICHHS U TOPEHHUS ), TOTYyUYEHUE U TPUMEHEHUE.

37.HenpenenbHbie yriaeBOA0OPOAbI (AIKEHBI, aJIKaIUCHBI, AIKUHBI).

AJTIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKHHA Psii. DTUICH W MPOMHICH: COCTaB,
CTpoeHue, (HU3MYECKUEe ¢ XUMHUYECKHE CBOWCTBA (peakiWHu THAPHPOBAHUS,
TaJIOTEHUPOBAHUS, THUApPATAIMK, OKHUCICHHUS ¥ TOJMMEpPU3AlUK) TONyuYeHUE U
MIPUMEHEHHE.

38.Ankanuensl: Oyramguwen-1,3 um wMeTmiOyramgueH-1,3, XUMHUYECKOE CTpPOCHUE,
CBOMCTBa (peakius TOJMMEpPHU3alMK), TPUMEHEHUE (I CHHTE3a NPUPOJHOTO M
CUHTETUYECKOT0 KayuyKa U PE3UHBI).

AJKMHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psa. AlETHIICH:
COCTaB, XHMHYECKOE CTpPOCHUE, (PU3NYCCKHUE M XHUMHYCCKHE CBOMCTBA (pEaKIuu
THAPUPOBAHUS, TaJJOTEHUPOBAHUS, THAPATALIMM TOPEHUS), TOTyUYEeHUE U TPUMEHEHUE
(MCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JJIsl CBAPKU U PE3KH METAJLJIOB)

39. Apomarudeckue yriieBoJopoJibl (apeHbl). beH3on u Tomyon: cocraB, CTpPOECHHE,
¢u3nyecKkre U XMMHUYECKHE CBOMCTBA (pEaKIMM TaJoreHUpOBaHMUS U HUTPOBAHUA),
MOJIyYeHHe U NpUMeHeHHe. TOKCMYHOCTh apeHOB (BIMsSHHME OeH30J7a Ha OpraHu3M
yenoBeka). ['eHeTnueckass CBsI3b MEX]Iy YIJI€BOJOPOAAMHU, MNPUHAIIEKAIIUMU K
Pa3IMYHbIM KJIACCaM.

40.ITpupoaHbIe NCTOYHHUKH yTIIEBOAOPOAOB. [IprporHbIii Ta3 1 monyTHbIe HETAHBIC
ra3sl. Heto 1 €€ mpoucxoxnenue. CriocoOs! nepepaboTKi He(TH: MeperoHKa,
KPEKMHT (TepMUYECKU, KaTalTuTUYeCcKui), nupoiu3. [lpoaykTel nepepaboTku
He(TH, UX IPUMEHEHHE B IPOMBIIUIEHHOCTH U B ObITY. KaMeHHBI yroins u
MPOJYKTHI €ro nepepadoTKu

OK 04
I1IK 4.3.
[IK 1.6.
[IK 6.1.

Tema 4.2.
duzuko-
XUMUYECKUE

Coaep:xxanue yueOHOro MaTepuaJia

JlabopaTopHble 3aHATHS

41.JI1aboparopHas pabota Ne3 «CBoICTBa yrieBOAOPOAOBY.

OK 02
OK 04
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CBOMCTBA
YTJIEBOJIOPOIOB

TpuBnanpHas U MEXIyHapoaHas HOMEHKIATypa, XMMUYECKHE CBOICTBA, CIOCOOBI
IIOJIy4€HUs yIieBoJoponoB. [lomydeHue »STwieHa M U3y4EHHE €ro CBOWCTB.
MonenupoBaHue MOJIEKYJ W XHMHUYECKUX IPEBpAIICHUN YIJIEBOJAOPOIOB (Ha
IIpUMeEpE 3TaHa, STHIIEHA, AlleTUIICHA U JIP.) U TaJIOT€HONPOU3BOIHBIX

42 .JlaboparopHas pabota Ne3 «CBoiiCTBa yrieBOAOPOAOBY.
TpuBnanpHas U MeXIyHapoaHas HOMEHKJIATypa, XMMHUYECKHE CBOMICTBA, CIOCOOBI
[IOJIy4eHUsl yriaeBoAoponos. Ilomyyenue 3TwiieHa U M3ydyeHue ero cBoucrTs. Moge-
JUPOBAHHUE MOJIEKYJ] M XHMHUYECKUX IPEBpAIICHUN YIIEBOAOPOAOB (HAa IpUMEpe
9TaHa, ITWIEHA, alleTUJIEHA U Jp.) U FaJIOT€HONPOU3BOAHBIX

Pazpgea 5. Kucao

0J10CO/IePIKANIHE OPTAHUYEeCKHEe COeTHHEHHS

14

Tema 5.1.
Cnuptel. ®eHon

Coaep:xaHue y4eOHOro MaTepuaJia

43.11penenbpHbIe OJTHOATOMHBIC CIIUPTHI (METAHOJ U ATAHOJI): CTPOCHHUE, (PU3UUYECKUE
¥ XMUMHUYCCKUE CBOMCTBA (PEAKIMU C AaKTUBHBIMH METAIIIAMH, TaJIOTEHOBOIOPOIaMH,
rOpeHue), TpUMEHeHHue. BoJOpoaHBIC CBS3M MEXIY MOJEKYJaMHU CIHPTOB.
@U3HONIOTHYECKOE ISHCTBHE METaHOJIA M 9TAHOJIA HA OPTaHM3M YeJIOBEKa.

44 MHOT0OAaTOMHBIE CIIUPTHI (3TUICHTIIUKOJIb U TIUIEPHH): CTPOCHHE, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO IIEIOYHBIMUA METAIIAMH, KaueCTBESHHAS
peakiusi Ha MHOTOATOMHBIC CHUPTHI). DusHoNOrnyeckoe JIEHCTBHE HA OPraHU3M
qenoBeka. [IpuMeHeHne TIuIeprHa U TUIICHTITHKOJIS.

®enon. CrtpoeHue MONEKyJbl, (pU3MYECKHMe W XHUMHUYECKHE CBOWCTBA (eHoa.
TokcnyHOCTh (heHONa, ero (U3UOJOTHUECKOE JCHCTBHE HAa OPraHW3M UEJIOBEKa.
[Tpumenenue deHona

OK 01
OK 07

Tema 5.2.
Anpaerunasl.
Kap6onoBrsie
KHCJIOTBHIL.
Cnoxubie 3¢upsbl

Coaep:xaHue y4eOHOro MaTepuaJia

45.Anpneruapl M KeTOHBI (popMmanbAerus, ameTanbAeTu]l, areToH): CTPOCHHE,
¢du3nuecKkue W XHMHUYECKHE CBOMCTBa (peaklMd OKHUCIEHHS M BOCCTAaHOBICHUS,
KAaueCTBEHHbIE PEAKIINH), IOJYyUYEHUE U IPUMEHEHHUE.

46.01HOOCHOBHBIE TIpe/ieNbHble KapOOHOBBIE KHCIOTHI (MypaBbUHAas U YKCyCHas
KHCIIOTBI): CTpO€HME, (U3MUECKHEe U XUMHYECKHe CcBOHcTBa (00ImMe cBOMCTBA
KHUCJIOT, peakuus sTepudukanuu), NoiaydeHue MU npumeHeHue. CreapuHoBas U
OJIEMHOBAsI KHMCJIOThl KaK MPEJCTABUTENN BBICHIMX KapOOHOBBIX KHCIOT. MbLIa Kak

OK 01
OK 02
OK 04
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COJIM BBICHINX Kap6OHOBBIX KHCJIOT, UX MOIOIICC HeﬁCTBHG.

47.CroxHbie 3(Upbl KaK MPOM3BOJHBIC KAPOOHOBBIX KUCJIOT. ['HAPOIU3 CIOXKHBIX
3(UpOoB.

48.Kups1. 'maponus xupos. [IpuMeHenne )xupoB. bruosorudyeckas poJib )KUPOB

-

Tema 5.3.
VrieBoanl

Coaep:xaHue y4eOHOro MaTepuaJia

49.YrneBonpl: cOCTaB, KiaacCHU(UKAIUSA YIIIEBOJOB (MOHO-, M- W TOJUCAXAPUIIBI).
I'moko3a — mnpocTediuii MOHOCaxapuia: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
(du3MYeCKUe U XUMHUYECKHE CBOMCTBA TIIIOKO3BI (B3aMMOJICHCTBHE C THIPOKCHIOM
menu (II), okucneHrne aMMruaYHbIM pacTBOpOM okcuza cepedpa (1), BocctaHOBIeHHE,
Opo’KeHHE TJIIOKO3bI), HAaXOXKJICHHE B NPUPOJE, IMPUMEHEHHE TJIIOKO3bI,
OMOJIOTMYeCKasi POJIb B )KU3HEACSITCILHOCTH OPraHU3Ma YeIOBeKa.

50. doTocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

51. Caxaposa — mpeAcTaBUTEIb AUCAXapUIOB, TUAPOIU3 Caxapo3bl, HAXOXKJICHUE B
PUPOJIC U IPUMEHCHHE.

52. TMonucaxapuapl: KpaxMai M LEIUII0I03a KaK MpUPOIHbIe moaumepsl. CTpoeHue
Kpaxmalia ¥ HeJUTI0N03bl, (PU3HMYecKre U XUMUYECKHE CBOMCTBA Kpaxmaia (THAPOIIU3,
KaueCTBEHHAs! PEAKIIUs C UOJOM)

OK 01
OK 02
OK 04

Tema 5.4.
dusnko-
XHUMHUYECKHE
CBOMCTBA

KHUCJIOPOJ0COAEP
JKaImx
OpraHNYeCcKux
COCIMHEHU N

Coaep:xanue yueOHOro MaTepuaJia

53.HomenxuaTypa KHCJIOPOA0COAEPKALIIX OpPraHUYECKUX COETUHEHU.
TpuBuanpHas U MeXIyHapojaHas HOMEHKJIATypa, XMMHUYECKHE CBOMCTBA, CIOCOOBI
MOJIyYE€HHUSI CIIUPTOB U (PEHOJIOB, KapOOHOBBIX KHUCIOT M 3(QHUPOB, aNbJETHJIOB U
KETOHOB.

JlabGopaTopHble 3aHTHUS

54. Jlaboparopnas pabora Ne4d «HomeHkmarypa  KHCIOpPOIOCOAEp AIIUX
OpraHuveckux coeauHeHui». CocTaBleHHE CXeM peakuud (B TOM 4YHUCIE [0
MPEIJIOKEHHBIM  [IETOYKaM  IPEBpPALICHHI), XapaKTepU3YIOIUX XHUMHUYECKUe
CBOWCTBA KMCIIOPOJOCOIEPIKAIINX OPTaHUIECKUX COSTMHEHHH

55. Jlabopatopuas pabora NeS5 «Xumuueckue ¢ (PU3MUECKHE CBOMCTBA
KHCIIOPOIOCOJIEPKAIINX OPTAHUUYECKUX COSTUHECHUSY.
[TpoBenenue, HAOMIOJACHWE W ONMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOpEHHUE

OK 01
OK 02
OK 04
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CIHPTOB, KAYECTBEHHbIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCICHHME 3TaHOJa
okcugomM Memu (Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBHE TJHUIEPUHA C
ruapokcunoM menu (1)), anpaernioB (OKMcCIeHHE aMMHUAYHBIM PAacTBOPOM OKCHJA
cepeopa(l) m ruapokcumom wmemu (ll), B3amMopeiicTBHe Kpaxmalia C HOAOM),
M3Y4YEHHUE CBOMCTB PaCTBOPA YKCYCHOM KHUCIIOTBI

56. Jlaboparopnas padora Ne5 «Xumudeckue v (HU3NYECKHUE CBOMCTBA KHUCIOPOIO-
COJIEPIKALINX OPTaHUYECKUX COCTUHEHUSD.

[IpoBenenue, HaOMIOACHHE M ONUCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHUE
CIIUPTOB, KQYeCTBEHHBIC PEAKIIUM OJHOATOMHBIX CIUPTOB (OKHUCICHHE dTaHOJAa OK-
cuaom meau (II)), MHOroaTOMHBIX CIIUPTOB (B3aMMOCHCTBHE INIMIIEPUHA C THAPOK-
cugom wMenu (1)), anpaernmoB (OKHMCIIEHHE aMMHUAYHBIM PAcTBOPOM OKCHJA
cepeopa(l) u rugpokcunom menu (II), B3aumozeiicTBue KpaxMajia ¢ HOAOM), U3yde-
HHE CBOMCTB paCTBOPA YKCYCHOM KHMCJIOTBI

Paznen 6. A3oTconeprkaniue OpraHnyecKue coeTuHeHus 4
Tema 6.1. Coaep:xaHue y4eOHOro MaTepuaJia 4 OK 01
AMUHBL. 57. AMHHBI METWJIAMHUH — TPOCTEHIIUN TMpPEACTaBUTENh aMHUHOB: COCTaB, OK 02
AMUHOKHCJIOTBL. |XUMHUYECKOE CTpOCHHE, (U3NYECKHEe W XHMHUYECKHE CBOWCTBA, HAXOXXICHHUE B OK 04
benkun IIPUPOLE. 1

AMUHOKHUCIIOTBl Kak aM(OTepHble OpraHudeckue coeAuHeHus. Pusmdeckue u

XMMHYECKHE CBOICTBA aMHMHOKUCIOT (Ha TMpuMepe ThuiuHa). buonormueckoe

3HaYE€HUE aMUHOKUCIOT. [lenTuibl.

58. benku kak mnpupoaHble mnonuMmepbl. llepBuuHas, BTOpUYHAsS U TpEeTUYHAsS

CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJTKOB: THAPOJIN3, JeHATYypalus, 1

KauCCTBCHHLIC PCAKIIMU HA Oenku

JlabGopaTopHble 3aHIATHS

59. JlaboparopHas pabora Ne6 «CBoicTBa a30TOCOAEPKAMMUX OPTAHHUECKUX
COCAMHEHUI.

duznyecknue U XMMHUYECKHE CBOMCTBA aMUHOB (peakUu C KHUCIOTaMU U TOPEHUsi) U
aMUHOKHCIIOT (Ha puMepe riunuHa). Habmonenne u onucanne JeMOHCTPAIIMOHHBIX
OIIBITOB: ACHATYpalrsi 0eIKOB IMIpH HAarp€BaHMu, OIBETHLIC PCAKIINN 0€eJIKOB
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60. Jlaboparopnas pabora Ne6 «CBoWcTBa a30TOCOAEPHKAINIUX OPTaHUUYECKUX
COETUHEHUI.

dusnuecKkue U XUMUYECKHUE CBONCTBA aMHHOB (PEaKIMK C KHCJIOTAaMH M TOPCHUs) U
aAMHHOKUCIIOT (Ha mpuMepe rimiHa). HabmoneHre u onucanme 1eMOHCTPAIMOHHBIX
OTIBITOB: JICHATYpallus OCIKOB IIPU HArPEBAHUH, IIBETHBIC PEAKIH OCIKOB

Pa3znen 7. BbicokoMoOJIEKYJISIPHBbIE COEINHEHUS 2
Tema 7.1. Coaeprxanue yueOHOro MaTepuaJia 2 OK 01
[Imactmaccsl. 61.OcHOBHBIE TIOHATHUS XHMHH BBICOKOMOJICKYJISIPHBIX COCIWHEHUN: MOHOMED, OK 02
Kayuyxu. MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb IOJHMMEpPU3ALUH, CPEIHSAs MOJIEKYJsIpHas 1 OK 04
Bonokna Macca. OCHOBHbIE METOABI CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAMHEHUM — 1K 4.3.
MOJMMEpPU3aLNs] U OJMKOHIEHCALIMSL. [IK 1.6.
JlabopaTopHble 3aHSTUSA [IK 6.1.
62. Jlaboparopnas pabora Neo7. «CuHTe3, aHanm3 ©  KiIaccuuranus
BBICOKOMOJIEKYJISIPHBIX COEITMHEHUI
O3zHakoMyieHHE ¢ oOpas3lamMu IPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IUIacTMAacc,
KaydyyKoB:  IJacTMacchl  (MOJUATUJIEH, IOJMIIPONMIEH, IOJUBUHWIXJIOPUI,
MOJINCTUPON);  HATypaJbHBIA M  CHUHTETHYECKHE Kayuyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBINA U U30IPEHOBBII); BOJIOKHA (HaTypalbHbIe (XJIOMNOK, IEPCTh, MEINK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCK03a), CHHTETHUUECKHE (KAaIlpOH U JIaBCaH)
Konrtpoabnas |63. CTpyKTypa U CBOWCTBA OPraHWYECKHX BEllecTB (10 paszzaenam 3-7) 1
padora 3 64. CTpyKTypa 1 CBOMCTBa OPraHWYECKUX BelecTB (1o pasnenam 3-7) 1
IIpogeccuonanbHO OpHEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHNe NPUKJIATHOTO MOAYJIS) 8
Pasnea 8. Xumus B ObITY M IPOU3BOACTBEHHOM [1eSITeJIbHOCTH YeJIOBEKAa 8 OK 01
Tema 8.1. Coaepxanue y4eOHOro MaTepuasa 6 OK 02
XuMuyeckue 65.1IpaBuna HKOJOTHUECKU L€IeCO00pa3HOro MOBEAEHUS B OBITY M TPYJIOBOM OK 04
TEXHOJIOTHU JIeATETIBHOCTH B IEISIX COXPAHEHUSI CBOETO 3/I0POBBSI M OKPYXKAFOIICH MPUPOTHOI OK 07
B IIOBCETHEBHOM | Cpellbl, OMACHOCTh BO3JCHCTBHUS Ha JKMBbIE OpPTaHH3MBI OPraHUYECKUX BEIECTB 1 IK 4.3.
U OT/ICNIGHBIX  KJIaCCOB  (YIJIEBOMOPOIbBI, CIHMPTHI, (DEHOJBI, XJIOPOPraHUYECKUE IIK 1.6.
npo(eCCUOHANIBH | MPOM3BOJHbBIC, ANBACTUABI M JIp.), TOKa3aTelb MPEJeJbHO  JIOMYCTUMOI IK 6.1.
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on
EATEIILHOCTH
yej0BeKa

KOHLCHTPAIMX U €T0 MCIIOJIb30BaHUC.

66. Ponp xumum B 00€CIIEUYEHUH DSKOJIOTHYECKOM, DHEPreTUYECKOW M IHUIIEBOMN
0€30MacHOCTH.

67. Ponp XuMuM B pa3BUTHM MEIULIMHBI, CO3JIaHUU HOBBIX MaTepuanoB (B
3aBUCHUMOCTH OT BHJA TPOPECCHOHATBHON MICSITEILHOCTH), HOBBIX HCTOYHUKOB
SHEPruu (aJbTepPHATUBHBIC HCTOYHUKU SHEPTHH).

68. ITousiTue o HAaYYHBIX MCTOAaX IMO3HAHUW BCIICCTB MU XUMHUYCCKUX peaKuHﬁ.

69.I1pencraBienuss 00 OOMIMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO MOJIYYCHUS
BOXHEHIINX BemecTB (HAa MpUMeEpax MPOU3BOJCTBA aMMHaKa, CEPHON KHCIOTHI,
METaHOoJIa).

70.XuMusi W 3I0pOBbE YEJOBEKA: IMpaBHJa OE30MAacCHOTO HCIOIb30BAHUS
JICKapPCTBEHHBIX MIPENapaToB, OBITOBOM XMMHH B MOBCEAHEBHON KU3HU

JlaGopaTopHble 3aHATHSA

71. Jlabopatopuas pabora Ne§. «[IpuMeHeHHEe XUMUYECKUX BEIIECTB M TEXHOJIOTHH C
ydyeToM Oyaymieil mpodeccHoHanbHON AesTenbHOCTHY». PelieHue Keiic-3amad 1o
TEeMaM. IIUIICBbLIC MMPOAYKTHEI, OCHOBBI paloOHAJIBHOTO nuTaHusd, Ba)KHefIHII/Ie
CTpPOUTENbHbIE U  KOHCTPYKLMOHHBIE  MaTepuaibl, CEIbCKOXO3SHCTBEHHOE
IIPOM3BOJICTBO, KpAacKu, CTEKJIO0, KepaMuKa, MaTepuaybl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHallbl,

3ammra: [IpeacraBieHue pe3yabTaToB pelieHus Kelc-3a1ad B opMe MUHU-TOKIAAa
(lomyckaeTcs UCIOJIb30BaHUe rpauuecKUX U MPE3eHTAIMOHHBIX MaTepHaJIoB)

72. JTabopaTtopHas padora Ne8. «[IpuMeHeHe XUMHYECKUX BEIIECTB U TEXHOJIOTHH C
ydeToM Oyaymieil mpodeccHoHanbHOM AesaTenbHOCTH». PermieHue keiic-3amad 1o
TEMaM. TCKCTHUJIbHBIC BOJIOKHA, NCTOYHUKU SHEPTHUU, OPraHNICCKUEC U MUHCPAJIbHBIC
yI0OpEHUs.IeKApCTBEHHBIE W KOCMETHYECKHE TMpernapaTrhl, OBITOBAsS XHUMHS,
MaTepuraibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

3amuta: [IpeacrapneHue pe3ynbTaToOB pelieHus Keic-3aaad B GopMe MUHHU-I0KIa1a
(TomyckaeTcs UCIOJIb30BaHUE TpadUIeCKIX U PE3CHTAIMOHHBIX MAaTEPHAJIOB )

Kouncyabranuu

IIpomexyTounas arrectaums (IuddepeHIIpOBaHHBIN 3a4eT)
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Bcero: 72
Teoperuueckue 3anaTusi| 48
IIpakTuyeckue 3ausaTusi| 24

CamocTosiTesibHAsi padoTa 00y4arOImnXxcst
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3. YCJIOBUA PEAJIN3AIIMA TIPOTPAMMBI YUEBHOM U CHUILIMHBI
3.1. lns peanu3anuu MporpaMMbl y4eOHON AUCIUILTUHBI IPEAYCMOTPEHBI CIICAYIOIIHNE
cnenuanbHble momenienus: Kabuner « XuMHUECKUX JUCIUATUIAHY

O6opynoBanne ydeOHOro KabwHeTa W paboumx wmecT kaOuHera TeopeTHYECKHX OCHOB
XUMHYECKON TEXHOJIOTHH

- II0CA/I0YHBIC MECTA T10 KOJIMYECTBY O0YYAIOIIMXCS;

- aBTOMATHU3HMPOBAHHOE PabOYee MECTO MPEToIaBaTels;

- KOMIUICKT yueOHO-METOJMUECKOM IOKYMEHTAIINY;

- JIEMOHCTPAlMOHHbIC y4eOHO-HATIISAHBIC TOCOOHS,

- JIEMOHCTpAaIMOHHOE 000PYI0BaHUE U TPUOOPHI,

- 11abopaTOpHO-TEXHOJIOrHYeCcKoe 000pyAOBaHHE,

- nmabopaTopHasi XUMHYECKYIO TIOCY1a,

- Mozenu (00bEeMHBIE U IIOCKHE),

- HaTypaJlbHbIe 00BEKTHI (KOJUICKIHH, XUMUYECKUE PEAKTHBBI),

- obopymoBaHue JIAOOPAHTCKOM.

- anTevka yHHBEpcalbHasl Ui OKa3aHUsI IEPBON MEIUIIMHCKOMN TOMOIIIN

- BECHI 3JICKTPOHHBIC

- 11abopaTOpPHO-TEXHOJIOTHYECKOE 000PYAOBaHHE JUId KaOMHETa 1 JabopaTopun

Texuuueckue cpeacTBa 06y‘IeHI/IHZ
- KOMIIBIOTCP C IMIOCH3UMOHHBIM ITPOI'PaMMHBIM 06CCHe‘leHI/IeM,

- MYJIbTUMEIUAIIPOEKTOP
- MIPUHTED

3.2. UndopmannonHoe odecnevyenne peajsu3anum NporpamMmbl

3.2.1. IleyaTHble U3AaHUA

OcHoBHasi iuTEpaTypa:
1.Epoxun FO.M. Xumus: yuebnuk.- M., 2020.
2.OneKTpoHHbIN yueOHUK XUMHUs Uit npodeccuil U crenranbHOCTed TeXHu4YecKoro npoduis, M.,

2021.

3.I'abpuensu O.C., OctpoymoB WN.I'. Xumus mist mpodeccuii U crieninaabHOCTEN

TEXHUYECKOTo NMpoduist: yueOHHUK Ui CTy. yupexaeHuil cpenH. npod.odpazoBanus. — M., 2020.

4. I'abpuensn O.C., Octpoymos N.I'., CnankoB C.A., lopodeera H.M.

[TpakTukyM™m: y4el. mocobue st CTyJl. YUpeKIeHUN cpeas. mpod.obpa3zoBanus.— M., 2020.

JlonoJIHNTeIbHAS JINTEpaTypa:

l.

I'yceBa, E. B. Xumusa mia CIIO: yueOHo-meroanueckoe mocobue / E. B. I'yceBa, M. P.
3uranmmuHa, /1. Y. Kynukosa. — Kazanp: KHUTY, 2019. — 168 c¢. — ISBN 978-5-7882-2792-
4. — TekcT: 35eKTpoHHbIH // JIaHb : 3eKTpOHHO-0MOIMOTeYHas! CUCTEMA.

Yepnukosa, H. FO. Xumus B goctymHoM u3iokeHUH: ydeOHoe mocobme s cno / H. HO.
YepuukoBa. — 2-e u3l., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-
8114-9500-9. — TekcT: 21eKTpoHHBIH // JIaHb: 37eKTPOHHO-OMOINOTEUHAs CUCTEMA.
[euunpiHa, JI. B. Xumus: yueOnoe mocobue / JI. B. IlleBnuubiHa, A. W. AmapHeB. —
Hosocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. — Tekct: »1eKTpOHHBIH //
JlaHb: 27eKTPOHHO-OMOIMOTEYHAS CCTEMA.
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4. biuuos, JI. H. Xumus: yueonuk mis CI10 / JI. H. baunos, W. JI. Ilepdunosa, T. B. Cokonosa.
— 2-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c. — ISBN 978-5-8114-7904-7. —
Texct: anekTpoHHbIH // JlaHb: 31eKTpOHHO-0MOIMOTEYHAs CUCTEMA.

HNuTepHeT-pecypcebl:
1.http://www.physchem.chimfak.rsu.ru/General/redirect/xumuk.htmIXuMuK. Caiit o xumumu.
2.http://www.college.ru/chemistry/index.php3.

3.http://chemistry-chemists.com/ sxypHan XuMHSI U XUMUKH

4 http://www.chemport.ru/ XumMudeckui moprai

5.http://veronium.narod.ru/VERONIUM

6.http://maratakm.narod.ru/ BupTyanbHas XuMu4eckas IKosa
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4. KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHUA
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

KoHTposnb 1 o1ieHKa pe3ynbTaToB OCBOEHHS 00111€00pa30BaTeabHON JUCIUITITUHBI
pacKpbIBAIOTCA Yepe3 TUCIUILIMHAPHBIC Pe3yJIbTaThl, HalpaBJiIeHHbIE Ha (OpMHUpPOBAHUE OOIINX

U po(hecCHOHANBHBIX KOMIIETEHLIUH 110 pa3/iesiaM U TeMaM CoJepKaHus yueOHOro MaTepuaa.

Oo6mas/npodeccnoHaIbHAA Pasnen/Tema Tun OLEHOYHBIX
KOMIIeTeHI U MeponpusiTHii

OK 01. Berbupatb crioco0bl perieHus Tema 1.1-1.7
3a/1a4 Tpo(eCcCHOHATILHOMN ACSITEIIBHOCTH Tema 2.1, 2.2
IPUMEHUTEIBHO K pa3IMuHbIM KOHTeKcTaM | Tema 3.1

Tema 4.1

Tema 5.1-5.4

Tema 6.1

Tema 7.1 TectupoBanue

Tema 8.1 YcTHbI onpoc
OK 02. Mcnonb30BaTh COBPEMEHHBIE Tema 1.2, 1.4, Pemenue pacuéTHbIx 3a1a4
CpeJ/IcTBa MOUCKa, aHAIIN3a U 1.6,1.7 HaOmronenue 3a XxonoMm
WHTEpIpeTanuy HHPOpMaILUU, U Tema 2.1,2.2 BBITIOJIHCHUS TIPAKTUKO-
WH(pOpPMaIMOHHBIE TEXHOJIOTHH JIJIs Tema 4.1, 4.2 OPHUECHTHPOBAHHBIX 3aaHUI
BBITIOJTHEHUS 33134 TPOPECCHOHATBLHOM Tema 5.2-5.4 [Ipencrasnenue
NEATEILHOCTHU Tema 6.1 pe3yabTaToOB

Tema 7.1 IIPAKTUYECKUX U

Tewma 8.1 J1a00paTOPHBIX pabOT
OK 04. Tema 1.7 [IpoBeneHne XuMHUYECKOTO
D¢ hHEeKTUBHO B3aMMOICHCTBOBATh H Tema 2.1, 2.2 SKCIIepUMCHTa
paboTaTh B KOJIEKTHBE U KOMAH/Ie Tema 4.1, 4.2 Beoinonsenue

Tema 5.2-5.4 KOHTPOJIbHBIX

Tema 6.1 pabort 1o

Tema 7.1 paszaenam JUCLHUTUINHEI

Tema 8.1 OrneHka caMOCTOSITENTEHO
OK 07. ConeiicTBOBaTh COXPaHEHUIO Tema 1.7 BBIIIOJIHEHHBIX 3aJaHUI
OKPYXaroIleH Cpebl, Tema 5.1 3amura penieHus Keic-
pecypcocOepexeHuo, MpuMeHsITh 3HaHus | Tema 8.1 3aja4 (c yueToMm Oymymieit
00 MU3MEHEHUH KJIMMaTa, TPUHITUTIBI po¢eCCUOHAIBHON
OepeKIMBOr0 MPOU3BOJICTBA, FIPPEKTUBHO JIeSITETTbHOCTH)
JICHCTBOBATh B YPE3BbIYANHBIX CUTYAILIUIX BrimoaHenue 3aganuii
I1K4.3. [IpoBouTH OKpacky Temal.2, 1.6, 1.7 | IPOMEKYTOUYHOM
ABTOMOOMJIbHBIX KY30BOB. Tema 2.1, aTTecTaluu
1K 1.6. KoHTpoimpoBaTh BHIIIOJIHEHHE Tema 4.1,
TpeboBaHMil 6€30MacHOCTH NMPOU3BOCTBA, | Tema 7.1
OXpaHbl TPy Aa, SKOJIOTHUH. Tema 8.1
[1K 6.1. OnpenensiTe HEOOXOAUMOCTD
MOJICPHHU3AIUU aBTOTPAHCIIOPTHOTO
CpeICTBa.

29



5.0LEHOYHBIE CPEJICTBA JJISI MPOBEJEHUS NMPOMEKYTOYHOU ATTECTAIIAMN
MO JUCIATIJIMHE

KonTpoJsbHas padora «CBoiicTBa HEOPraHUYECKUX BelIecTB» (M0 pa3jaey 2)

BapuanTt 1

1. Beimucarh U3 CrMCKa BEMIECTB OKCHJIbI, OCHOBAHHUS, KUCJIOTHI , COJTU ¥ Ha3BaTh HX:

H2SO4 , Cu(OH)2 K3PO4 Cal,

2. CocraBbTe (hOpMYIIBI COCTUHEHUI:

a) okcuna yriepoxaa( II) ,0) rumpokcuaa Memu, B) XJIOPOBOJOPOAHOM KHUCIIOTHI, T) CyibdaTa
HATpHUS

3. Hanucatb ypaBHEHUS XUMUYECKUX PEAKIUM:

a) H2SO4 + Mg 6) Na2 O + HBr B) SO2+ CaO 1)CaCOs + HCI 1) AICI3 + AgNO3

VYKaxxuTe Ha3BaHUS MPOAYKTOB PEAKIIUU.

4. 3anaya. Kakast Macca HaTpus moTpedyeTcs sl peakliuy B3auMoiecTBus ¢ 16 T cepbl, eciau B
pe3yJibTaTe peakuuu oopazoBaiics cynbhua HaTpus?

5. OcymIecTBUTh MEPEXObl: KaTUH— OKCH]I KaTusi— TUIPOKCHI] Kanusi — Cylb]ar Kamus

6. B menouke mnpeBpalieHHi: S —»X1I —»S03 —»X2 —CuS0O4 —X3 —CuO —Cu
BemecTBaMu X1, X2 u X3 SBIAIOTCA COOTBETCTBEHHO:

1) H2S, H2S04, Cu(OH)2;  2) FeS, H2S04, Cu(OH)2;  3) SO2, H2S04, CuClI2; 4) SO2,
H2S04, Cu(OH)2. 3anuiiute ypaBHEHHS COOTBETCTBYIOIIUX PEaKIHid

KountpoabHnas padora «CBoiicTBa HEOPraHU4eCKUX BellecTB) (10 pa3aeny 2)
Bapuanrt 2
1. BeimucaTe U3 chOHMcKa BEIIECTB OKCHUJbI, OCHOBAHMS, KHUCJIOTBI, COJM U Ha3BaTb
ux: NaOH , H3PO4, SOz, CaCO3
2 . CocTaBbTe (POPMYJIbI COETUHEHUI:
a) okcupa azota ( 1V) ,0) rugpokcuaa kanus, B) XJopuaa HaTpusl, T') cyibduaa 6apus
3. Hanumure ypaBHEHUS! XUMUYECKUX PEaKLIU:
a) HCl + K 6) K2 O + HBr B) CaCO3 + H2SO4 1) CO2+ CaO 1) Ba(OH), + SiO>
VYka3aTh Ha3BaHUS MPOJYKTOB PEAKIINU.
4. Bprauciaute o0bEM Tra3z000pa3HOro Xjopa, KOTOPBIA BCTYMUT B PEAKIUIO C HATPUEM, IS
nosyyenus 11,7 r xsopuna Hatpus.
5. OcymecTBuTE nepexoabl: cepa— okcua cepsl (IV) —cepHucras kucinora —CynbGUT HATpuUs
6. B nienouke npeppamiennii: Ca —X1 —Ca(OH)2 —-X2 —Ca(HCO3)2 —»X2 —Ca0O
BeniecTBamMu X1, X2 SBISAIOTCSA COOTBETCTBEHHO:

1) CaCl2, CaCO3; 2) CaO, Ca(N03)2; 3) CaO, CaCO3; 4) CaO, Ca3(PO4)2. Hamumute
YPaBHEHHUS COOTBETCTBYIOIIMX PEAKIIMH.

Keiic-3agaun no paszneny «Xumusi B ObITY W NPOM3BOICTBEHHON /eATEJTLHOCTH YeJIOBEKa
UCIIONIB3YIOTCS B KaueCTBE OIEHOYHOTO CpeIcTBa MpodecCHOHATBFHO OPUEHTHPOBAHHOTO
CcoZepKaHus IMIPUKIIAJHOTO MO IS
IIpuMepsl BO3MOKHBIX TEM KEHCOB:

JlaGopatopHasi padora Ne§. «IIpumeHeHne XUMHUYECKHX BelIeCTB U TEXHOJOTMM C y4eTOM
Oyayueil npogeccHOHAIBLHON AeATeIbHOCTIY.

Keiic Nel. «XJ10p B KM3HHU YeJIOBEKA»
Yuensle BBIAICHUJIM, 4YTO CCTCCTBCHHBIC OPraHUYCCKHUC BCIICCTBA BCTYNAOT B PCEAKIHUIO C
XJIOpUPOBAHHOM BO/OM M3-TI0J] KpaHa, 00pa3ysl ONacHbIE COETUHEHNUS, KOTOPbIE MOTYT CIIYXKHUTb
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NpUYMHOM paka. Takue coeauHeHuss HasbiBatoTcss MX, To ectb «MyTareH HWKC» WM
«HeunsBecTHBINM MyTareH».

3ananusa:

1. Ipemnoxure cmocoObl yMEHBUICHHS SIOBUTOTO BIIMSHHUS XJOpa B INHTHEBOW BOJE Ha
OpraHu3M 4YeJI0BEKaA.

2. Hcxons w3 CBOEH JKM3HEHHOW TPAKTHUKW, MNPUOIM3UTEIBHO PACCUUTANUTE, CKOJIBKO
XJIOPUPOBAHHOU BOJIbI BbI UCIIOJIb3YETE B TEUECHUE IHS U JUUISl KAKUX LieJIen?

3. Kakue opransl uenoBeka 00JIblIe BCEro CTPaJaoT OT BO3ACHCTBHS XJjiopa?

4. Kak BIMsIeT XJIOpUpPOBaHHAs BOJA HA YEJIOBEKA MPU KyllaHuu?

5. Haiigute 7ONOJHUTENbHYIO HH(POPMAIIUIO O 3aMEHE XJIopa MpH 00e33apakKMBaHNU BOIBI.

6. Hccnemyiite pa3iauvHble TOBapbl OBITOBOM XUMHH B CBOéM jgome. CoCTaBbTE CIIMCOK
XJIOPCOJEPKALIMX COSAMHEHUH, YKaKUTE MEpPbl 0€30MaCHOCTH NIPU padOTE C HUMH.

Keiic Ne2. «<BogopoaoMo0uiu — mar B Oyayuiee»

B coBpemeHHOM Mupe Ha MEpBBIA IUIAH BBIXOJAT MPOOJIEMBI IMPOU3BOJCTBA HKOJIOTMUYECKU
yrcThIX aBToMoOuneit. Ha [lstom MockoBckom MexmyHapoaHoMm aBrocanone BA3 mpencrasun
CBOIO HOBHHKY «Jlama-AHT31» ¢ 6auioHaMu BOJIOpO/Ia U KUCIOPOa.

3amanus:

1. [Touemy MHOTHE aBTOMOOMJIbHBIE KOMIIAHUU Pa3padaThIBAIOT aBTOMOOWIIH, paboTaroliue Ha
BOJIOPOJHOM TOILIUBE?

2. Kaxk BBIXJIONIHBIE Ta3bl aBTOMOOMIICH, paboTaloNIMX HA YTJIEBOAOPOIHOM TOILIMBE, BIUSIOT Ha
3I0pOBBE YesIoBeKa?

3. Kakue «+» u «—» Bbl BUIUTE Y BOJOPOAOMOOUIIEHT?

4. HalimuTe MOTIOTHUTEIHHYIO HHPOPMAIIHIO 00 X YCTPOUCTBE.

5. Ecniu B Bamieil cemMbe WM Yy BalllUX 3HAKOMBIX €CTh aBTOMOOWIIH, MOACYUTAITE, CKOIBKO
IpUOIU3UTENIBHO JIMTPOB OEH3MHA, ra3a U KAaKOM MapKH HUCII0JIb3YETe €KETHEBHO.

6. Kakue BemiecTBa M B KaKOM KOJHMYECTBE MOTYT HAXOJUTHCS B BBIXJIONMHBIX Ta3axX BallUX
aBTOMOOMIIEH?
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