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1.ObIIAAA  XAPAKTEPUCTHUKA PABOYEM MMPOTPAMMBI  YYEBHOM
JUCIHUIIVINHBI

1.1. MecTo TUCHMIUIMHBI B CTPYKTYPE OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl

VYueOnass mucruruimaa bJ1.09 Xumus sBiseTcs 4YacThi0O OCHOBHOW 00pa3oBaTelbHOM
nporpammbel B cootBercTBUH ¢ PI'OC CIIO mno cnenuanbHoctu 23.02.01 Opranuzanus
MEepPEeBO30K U YIpaBJICHUE Ha TpaHCopTe (10 BUjaM) (Ha BOJAHOM TPAHCIIOPTE), YTBEPKICHHBIM
nprka3oM Munucrepcrsa npocsenieHust PO ot 20 mapra 2024r. Nel76.

VYyebnas gucuumuimHa bJI.09  Xwumums  oOecrieuuBaer  GopMHpOBaHHME — OOIMIUX
komneTeHmii 1o ®I'OC nmo cnermansaocTr 23.02.01 Opranuzanus NepeBO30K U YIpaBICHUE
Ha TpaHcropre (1o BuaaMm) (Ha BOZHOM TpaHcnopte). Ocoboe 3HaUeHHE TUCIUTUIMHA UMEET TPy

bopMHUpPOBaHUH:
Kox HanmeHoBaHMe 0OIINX KOMIIETEHIIMH U JIMYHOCTHBIX PE3YJIbTATOB
OKO01. | Beibuparp cmocoObl  pemieHuss  3agad  IpPo(PEecCHOHANbHON  JIeATEIIbHOCTH

MMPUMCHHUTCIIbBHO K pa3JIMYHbIM KOHTCKCTAM.

OK 02. | Mcnonp30BaTh COBpEMEHHBIE CpEJCTBA IIOMCKA, aHalu3a U HHTEpPHpEeTaluu
uHpopManuu ¥ WHGOPMAIMOHHBIE TEXHOJOTMH ISl  BBIOJHEHHUS 33734
npodecCHOHATIBLHOM 1eATEbHOCTH.

OK 04. | DddexTnBHO B3aMMOACHCTBOBATH M Pa0OTATh B KOJUIEKTUBE M KOMaHIE.

OK 07. ConeicTBOBaTh  COXPAHEHHIO  OKPYXAIOWIEH  Cpelbl, PecypcocOepeKeHHIo,
MMPUMCHATH 3HAHUA 00 N3MCHCHUU KJImMara, IIPHUHIMAIIBLI 6epe>1<JmBoro
MIPOU3BOJICTBA, 3P PEKTUBHO NEHCTBOBATH B YPE3BHIYAIHBIX CUTYAIIHSIX.

1.2. llens 1 TUTaHUPYEMBIE PE3yIbTAThl OCBOSHUS TUCIIUITIIHBI
Coneprxanue mporpammsbl 0011€00pa30BaTeIbHON JUCHUIUIMHBL «XUMHS» HaAMpPaBJICHO
Ha JIOCTH>KEHUE CIIETYIOIINX IIeeH:

— (opMHUpOBaHME CHUCTEMbl XHMHUYECKHMX 3HAHMM Kak BaXHEHIIeW cocTaBisromeit
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, B OCHOBE KOTOpPOM JIeXKAaT KIIOYEBBIE IIOHATHSA,
(GyHIaMeHTalIbHbIE 3aKOHBI U TEOPUU XMMHUH, OCBOECHHUE SI3bIKa HAyKH, YCBOCHHE U ITOHUMaHUE
CYIIHOCTH JJOCTYITHBIX 0000IEHII MUPOBO33PEHYECKOT0 XapaKTepa, 03HaKOMJICHHE ¢ UCTOpUei
UX Pa3BUTHUS U CTAHOBJICHMUS,

— (opMHUpOBaHME U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHHs BEIECTB U
XUMHUYECKHX peakiyii, HeOOXOAUMBIX JUIs MPUOOPETEHHUs] YMEHHH OPHEHTHUPOBATbCS B MHUPE
BEUIECTB M XUMHYECKHX SIBJICHHN, HMEIOIIUX MECTO B NpPHUpPOJE, B TMPAKTUUECKOH U
MIOBCEIHEBHOM JKN3HY;

— pa3BUTHE YMEHHH U CIOCOOOB JEATEIbHOCTH, CBS3aHHBIX C HAOJIOJEHUEM H
OOBSICHEHMEM XUMHUYECKOTO DKCIEPUMEHTA, COOJIIOICHUEM TpaBUil 0€30MacHOTO OOpaIIeHust ¢
BELIECTBAMH.

3amaun JUCIUILINHEL:
1) chopmupoBaTh NOHUMAaHUE 3aKOHOMEPHOCTEH WPOTEKAaHHsS XUMHYECKHX IPOLECCOB M
ABJIICHUIM B OKpPYXAlOLEH Cpele, a TAaKK€ MX CBA3b C IEJIOCTHOM HAYYHOM KAapTHHOM MUpa H
JIPYTMMH €CTECTBEHHBIMU HayKaMH;
2) pa3BUThb YMEHHS COCTABIATH (OPMYJbl HEOPraHWYECKUX M OPraHUYECKHX BEIIECTB,
YPaBHEHHUsSI XMMHUYECKHX pEaKkIHi, OOBSICHATh HX CMBICI, HHTEPIPETHPOBATH PE3YJIbTaThI
XUMHYECKHX IKCIEPUMEHTOB,




3) chopMupoBaTh HaBBIKA MPOBEACHUS MPOCTCHIINX XHUMHYCCKHX OSKCICPUMEHTAIbHBIX
HCCIEIOBaHUN C coOMoJeHreM TpaBwi  Oe3omacHOro oOparieHusi ¢ BelmecTBaMu |
1a00paTOPHBIM 000PYIOBaHUEM;

4) pa3BUTh YMCHHs HaXOIWTh, aHAJU3UPOBATh M HCIOJIB30BaTh HHPOPMALUI0 XHMHUYECKOTO
XapakTepa W3 Pa3IMYHBIX HMH()DOPMAIMOHHBIX HMCTOYHHUKOB, BKIIOYAas y4eOHYIO JIHTEpaTypy,
Hay4JHbIE TyOJUKAIIMU 1 HHTEPHET-PECYPCHI;

5) chopmMupoBaTh yMEHHUS MPOTHO3UPOBATH MOCICACTBUS CBOCH JCSITEIBHOCTH M XUMUYCCKHX
MIPUPOIHBIX, OBITOBBIX U MPOM3BOJICTBEHHBIX MPOIECCOB, YIUTHIBAs BO3MOXHBIE IKOJOTHICCKHE
U COIMaJIbHEIC BO3ACUCTBUS;

6) chopmMupoBaTh MOHMMAHUE 3HAYUMOCTH AOCTIDKCHHH XHMHUYCCKOW HAYKH M TEXHOJOTHI
JUTSL Pa3BUTHUSL COIMAIILHOM W TMPOU3BOJICTBEHHOW Cep C yMEHHEM MPUBOAWTH MPUMEPHI HX
MIPUMEHEHHUS B Pa3JIMYHBIX chepax KU3HU.



B pamkax nmporpammbl y4eOHOM AUCHUIUIMHBI Ha 0a30BOM ypoBHE B cOOTBETCTBHH ¢ TpeOoBaHusmMu GI'OC cpennero oodiero odpazoBaHust y
o0yyaromuxcst GOpMUPYIOTCS CIETYIONINE TPEIMETHbIE Pe3yIbTaThl 00yUeHUS:

Kox u HaumeHoBaHue
hopMHUpyeEMBIX
KOMIIETEHIIUHA

[Lnanupyembie pe3ysibTaThl OCBOCHUS JAACLIUIUIUHBI

OO0mue

I[I/ICHI/IHJ'H/IHapHBIC

OK 01. Beibupats criocoOb1
pelIeHus 3a1aq
npoeCCHOHATLHON
JeSTEIbHOCTH
MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

JIn4HOCTHBIE PE3yNbTATHI:
TPYIOBOI'O BOCIIUTAHHUS:

TOTOBHOCTB K TPYy, OCO3HAHUE [IEHHOCTH
MacTepCTBa, TPYIOIIO0UE;

TOTOBHOCTBH K aKTHBHOM JIEATEIBHOCTH
TEXHOJIOTMYECKOM U COLMAILHOM
HaIpaBJIEHHOCTH, CTIOCOOHOCTh UHUIIMMPOBATD,
IJIAHUPOBATh U CAMOCTOSTEIILHO BBIMOJHSTh
TaKylo JIeSITEIIbHOCTD;

HWHTEpEC K pa3aIudHbIM cepam

PO eCCUOHAIBHON JIEATEIHHOCTH.

MeranpeaMeTHbIe pe3yIbTaThl:
OBnazneHre yHUBEPCAIbHBIMU Y4EOHBIMU
MMO3HABATCIIbHBIMH JICHCTBHSIMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

CaMOCTOSITENILHO (OPMYJIUPOBATh U
aKTyaJlMu3UpoBaTh NMpoOIeMy, pacCMaTpUBATh €€
BCECTOPOHHE;

YCTaHaBJIMBATb CyHICCTBCHHI:Iﬁ IMPU3HAK WA
OCHOBAHUMA JIA CPABHCHUA, KJ'IaCCI/I(l)I/IKaHI/II/I n
0000IIECHMS;

OTIpEeCIIATh LENU JAeSITeIbHOCTH, 3a]1aBaTh
mapaMETPhl U KPUTEPHUU UX JOCTHUIKCHUA,
BBISIBJISITh 3AKOHOMEPHOCTH M IPOTUBOPEYNS B
paccMaTpUBAaEMBbIX SIBICHUSX;

BHOCHTBH KOPPEKTHUBBI B ACATCIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM,
OIICHUBATh PUCKHU HOCH@}ICTBI/Iﬁ ACATCIIbHOCTH.

0) 6a30BBIC UCCIICAOBATEIIBCKUE JCHCTBHS:

JlMcuuIuInHapHble Pe3ysbTaThl:

ITP6 01. chopmMupoBaHHOCTH IPEICTABICHUIA: O XUMUYIECKOU
COCTaBJISAIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUpA, POJIM XUMUHU B
MO3HAHUU SIBICHUH MPUPOJIBI, B POPMUPOBAHUH MBIIUICHUS U KYJIBTYPBI
JIMYHOCTH, €¢ PYHKLUHMOHAIBHON IrPaMOTHOCTH, HEOOXOJUMOM JIIst
peleHHsI MPaKTHYECKUX 3a7a4 M HKOJIOTUIECKA 000CHOBAHHOTO
OTHOILIECHMSI K CBOEMY 3/10pPOBBIO U IPUPOTHON CpeIE;

I1P6 02. BirageHne cUCTEMOM XMMHYECKUX 3HAHUH, KOTOpast BKIIFOYALT:
OCHOBOIIOJIAraoIIMe NOHATHUS (XMMUYECKHH 3JIEMEHT, aToM,
AIIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OpOUTAIN
aTOMOB, UOH, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD,
CTENEHb OKUCIIEHUSI, XUMUUECKasl CBA3b, MOJIb, MOJIIpPHAs Macca,
MOJISIPHBIM 00beM, YIIIEpOAHBIH cKeleT, GyHKIMOHANbHAs IpyIa,
paauKal, u30Mepus, U30Mepbl, FOMOJIOTMYECKUN Psijl, TOMOJIOTH,
YIJI€BOJIOPObI, KUCIOPOA- U a30TCOAEPKAIINE COCIUHEHUS,
OMOJIOrMYECKH aKTUBHbIE BeIleCcTBa (YIJIEBObI, )KUPBI, OCIIKH),
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHbBIE
COEIMHEHUS, KpUCTANINYECKas pelieTKa, TUIIbl XUMUYECKUX PEeaKIUii
(OKHCIUTENBHO-BOCCTAHOBUTENbHBIE, IK30-U YHJIOTEPMUYECKHE,
peaxkuyu HOHHOTO 0OMEHa), PaCTBOP, JIEKTPOJIUTHI, HEAIEKTPOJIUTHI,
ANEKTPOJINTUYECKAS TUCCOLMALINSL, OKUCIIUTENb, BOCCTAHOBUTED,
CKOPOCTb XUMHUYECKON PEaKI[M1, XUMUYECKOE PAaBHOBECHUE), TEOPUU U
3aKOHBI (TEOpHUsi XUMHUECKOTO CTPOCHHUSI OPraHNYeCcKUX BeuiecTs A.M.
Bytneposa, Teopus 3MEKTPOIUTHUECKON TUCCOIUALINU, IEPUOANIECKHI
3akoH JI.M1. MenneneeBa, 3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (GAKTOJIOTUYECKUE CBEICHHUS O
CBOWCTBAX, COCTaBe, MOJTYYEHUH U O€30M1aCHOM HCII0JIb30BaHUH
BaKHEHMIINX HEOPTaHWYECKUX U OPraHUYECKUX BEIIECTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTH YEJI0BEKA;




— BJaJCTh HABBIKAMHU Y4€OHO-HCCIIEI0BATEILCKON
U TMPOEKTHOM JeITeIbHOCTH, HABBIKAMHU
paspereHus mpooieM;

—  BBISBJISITH PUYNHHO-CJICJICTBEHHBIC CBSI3U U
aKTyaJIU3UPOBATH 3314y, BHIJIBUTATh TUIIOTE3Y
€C pCHICHUSA, HAXOAUTH aPryMCHTBI JJId
JI0Ka3aTeIbCTBA CBOMX YTBEPIKIACHUM, 3a1aBaTh
[apaMeTpbl U KPUTEPUU PELICHUS,

—  aHaJIM3MPOBATH MOJYUCHHBIC B XO/IC PCIICHUS
3a71a4M Pe3yJbTaThl, KPUTHUCCKH OLICHUBATH UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MECHCHHE B
HOBBIX YCJIOBHSIX;

— YMCTb NCPCHOCUTH 3HAHHWA B IIO3HABATCIIbHYIO U
MPaKTHYECKYIO 00JIaCTH KU3HEACSTETbHOCTH.

ITP6 03. chopmMupoBaHHOCTh YMEHUM BBISBIIATH XapaKTEPHBIC MPU3HAKU
Y B3aUMOCBSI3b U3YUCHHBIX MOHSATUH, IPUMEHITh COOTBETCTBYIOIINE
MOHSATHUSA [IPU ONKMCAHUU CTPOEHUS U CBOMCTB HEOPTaHUUYECKUX U
OpPraHUYECKUX BELIECTB U UX MPEBPALECHUI; BBISBIATh B3aUMOCBSI3b
XUMUYECKUX 3HAHUM C MOHATUAMM U NPEACTABICHUSAMHU JPYTUX
€CTECTBEHHOHAYUYHBIX MPEIMETOB;

ITP6 04. copmMupoBaHHOCTh YMEHUM UCIIOIH30BaTh HAMMEHOBAHUS
XUMUYECKUX COCTMHEHHUN MEXTYHApPOHOTO COI03a TEOPETUUECKOM 1
MPUKJIAJHON XMMHUH U TPUBUAJIbHBIE HA3BAHMS BaXKHEHIIINX BEILIECTB
(3THNCH, alleTUIICH, TIUIEPUH, (EHOI, (OPMANIBIIECTHI, YKCYCHAs
KHUCJIOTA, TJIMLUH, YyTapHbIA ra3, yriaeKUCiblil ra3, aMMHaKx, rameHas
W3BECTh, HETallleHast U3BECTh, MUTHEBAS COJIAa U APYTHUX), COCTABIISTH
(hopMyIIbl HEOPTaHUYECKUX U OPIraHUYECKUX BEIECTB, YPABHEHHUS
XUMUYECKUX PEaKIUi, 00BIACHITH KX CMBICI; TIOJITBEPKIATh
XapaKTEepHbIE XUMUYECKHUE CBOMCTBA BEILIECTB COOTBETCTBYIOIIUMHU
SKCIEPUMEHTAMH U 3aIUCAMU YPABHEHUN XUMUYECKUX PEAKIIU;

I1P6 05. chopmMupoBaHHOCTH YMEHUN yCTaHABIUBAThH MPUHAICKHOCTh
M3y4YEHHBIX HEOPTaHUUECKUX U OPTaHUYECKUX BEIIECTB K
ONpeIeJICHHBIM KJ1accaM M IPYIIaM COEIUHEHUM, XapaKTEPU30BaTh UX
COCTaB M BaKHEWILINE CBOMCTBA; OMPEACIISITh BUIbl XUMHUECKUX CBI3EH
(KoBaJIeHTHAas, HOHHAS, METAJUIMYECKasi, BOJIOPOIHAS ), THITBI
KPUCTAJUTMYECKUX PEIIETOK BEUIECTB; KIACCUPUIIUPOBATH XUMHUECKUE
peaKkiuy;

I1P6 07. copmMrpoBaHHOCTH YMEHUN TPOBOAUTH PACcUEThI IO
XUMHYECKUM (pOpMysiaM U ypaBHEHUSIM XUMHUECKUX PEaKIUi ¢
WCTIOh30BaHUEM (PU3UUYECKUX BETMYNH, XapaKTEPU3YIOIIHUX BEIIECTBA C
KOJIMYECTBEHHOUW CTOPOHBI: MacChl, 00beMa (HOpMaabHbIE YCIOBHS)
ra3oB, KOJUYECTBA BEIIECTBA; NCIIOIH30BATh CUCTEMHBIE XUMUYECKHE
3HAHUS 1)1 IPUHATHS PELIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSX,
CBSI3aHHBIX C BEIIECTBAMH M X TPUMEHEHUEM.

OK 02. Ucmonp3oBath
COBpEMEHHBIC CPEJICTBA
IIOMCKa, aHaJIn3a U
HHTEPIIPETAIIH

JIMYHOCTHBIE PE3YyJIbTATHI:

LONECHHOCTH HAYYHOT'O ITO3HAHMA:

- C(I)OpMI/IpOBaHHOCTB MHUPOBO33pCHU,
COOTBCTCTBYIOIIETO COBPEMCHHOMY  YPOBHIO

JucuunnuHapHblie (IpeMETHBIC) Pe3yabTaThl:

I1PG6 06. BJIAJICHUE OCHOBHBIMM METOJAAMU HAYYHOI'O TO3HAHUS
BEUIECTB U XHMHYECKUX sBIEHUH (HaONoIeHue, W3MEPEHue,
AKCTIEPUMEHT, MOJICITMPOBAHNE);
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nHpopManuu u
nH(pOPMALOHHBIE
TEXHOJIOTUU TSI
BBITIOJIHEHUS 3a/1a4
npoeCCHOHATLHON
JeATeIbHOCTH

pa3BUTHA HAyKU M OOILIECTBEHHOW NPaKTHUKH,
OCHOBaHHOTO Ha Jaore KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MIOJINKYJIbTYPHOM MHPE;

COBEpIICHCTBOBAHNUE S3bIKOBOI M UHTATEIbCKON
KyIbTYpbl KaK CpeACTBa B3aWMOJACUCTBUA
MEX/1y JIFOJIbMU U TIO3HAHMSI MUpa.

MetanpeamMeTHbIE pe3yIbTaTh:

Osanexnue

YHUBEPCAIbHBIMU y4eOHBIMH

HI03HABATEIbHBIMH JICHCTBHAMHU:
B) pabota ¢ napopmarmei:

BJIAICTb HABbIKaMH IMOJIYUYCHUS I/IH(bopMaI_lI/II/I nus3
HCTOYHUKOB pPAaA3HbIX THIIOB, CaAMOCTOATCIIbHO

OCYIIECTBIIATH TIOUCK, aHaJm3,
CHCTEeMaTH3aLUI0 u MHTEPIIPETALINIO
uHbOpMAIMK  pa3IMYHBIX BUAOB H  (QOpM
NIPEICTaBIICHHUS;

CO3/1aBaTh TEKCThl B PA3IMYHBIX (popmarax c
y4e€TOM Ha3zHayeHHs MH(GOpMallUud U 1eJIeBOU
ayAUTOpUH, BBIOMpas ONTUMAIBHYIO (GOpMY
MMpEACTABJICHUA U BU3YyaJIU3alluH,

OLICHMBATh  JOCTOBEPHOCTb,  JIETUTUMHOCTH
uHpOpMallUK, €€ COOTBETCTBHE IPABOBBIM U
MOPaJIbHO-ITHUYECKUM HOPMaM;

BIIaJICTh HaBBIKAMM PACIIO3HABAHMS U 3alllUTHI
nHpopmanuu, UHPOPMaIMOHHON 6€30MacHOCTH
JIMYHOCTH.

I[IP6 07. chopmMupoBaHHOCTH YMEHHH MPOBOJAWTH pPacUeThl IO
XUMHAYECKHUM (opMylaM ¥ YpaBHEHUSM XHMHUYECKUX pEaKUuil C
WCIOJIb30BaHUEM (PU3MUECKUX BETUYMH, XapaKTePU3YIOIIUX BEUIECTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOPMAaJbHBIC YCIOBHS)
ra3oB, KOJMYECTBA BEIECTBA; MCIIOJIb30BAaTh CUCTEMHbIE XUMHUYECKHE
3HAHUS JUJISl IPUHATUS PEIICHUNH B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

I[TP6 08. chopmupoBaHHOCTH YMEHHWH IUTAHUPOBATH M BBIMOTHSITH
XUMHYECKHUI SKCIIEPUMEHT (TPEBpAILEHUs] OPTraHUYECKUX BEIIECTB MPHU
HarpeBaHuHu, TOJy4EeHUE OTWIEHAa U H3YYEHHE €ro CBOIICTB,
KaueCTBEHHbIC PEAKIMM Ha albJIETHJIbI, KpaxMmall, YKCYCHYIO KHUCIIOTY;
JeHaTypanus O€JIKOB NpU HarpeBaHHWH, I[IBETHBIC PEAKIUH OEJKOB,
MPOBOAUTh PEAKIMU HMOHHOTO OOMEHa, OmpeNeNsiTh Cpeay BOJTHBIX
pacTBOpOB, KAYECTBEHHBIC PEaKIUK Ha Cyab(aT-, KapOOHAT- U XJIOPUJ-
AQHUOHBI, Ha KATUOH aMMOHHUS; pelllaTh YKCIEPUMEHTAIbHbBIE 3a7a4d 10
temam "Metambsl" u "Hemeramisl") B COOTBETCTBUU C IpaBUIIAMU

TEXHUKA O€30MaCHOCTH MpH  OOpalleHHMH C  BEIIECTBAMU U
1a60paTOPHBIM 000pyI0BaHUEM; MIPEACTABIATh pe3yabTaTh
XUMHUYECKOTO  JKCIIepUMeHTa B (opMe  3amucu  ypaBHEHH

COOTBETCTBYIOIINX PEAKIUN U (POPMYIIHPOBATH BHIBOIBI HA OCHOBE 3THX
pe3yIbTaTOB;

I[IP6 09. chopMHpOBaHHOCT, yMEHHUS aHAJIU3UPOBATH XUMHUYECKYIO
nH(pOpMaIHIO, TOTYYaeMYI0 U3 pa3HbIX UCTOYHUKOB (CPEJICTB MACCOBOM
nHpopmanuu, cetb IHTEpHET U ApyTHe).

OK 04. D¢ddexrnBHO
B3aMMO/ICHICTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/1e

JInyHOCTHBIE PE3YNIBTATHI:
IPAKIaHCKOT'O0 BOCIIUTAHUS:

TOTOBHOCTb BECTH COBMECTHYIO J€SITEIbHOCTH B
MHTEPECaxX IPakAaHCKOro 0OIIECTBA;

YMEHHE B3aUMOJEIHCTBOBATh C COLIMAIBHBIMU
MHCTUTYTaMH B COOTBETCTBUH C MX (PYHKIUSIMHU
1 HA3HAYCHHEM.

JuctunmuHapHbie (TpeMETHBIC) PEe3yJIbTATHI:

I[TP6 08. chopmupoBaHHOCTH YMEHHI IUTAHUPOBATH M BBHIMOTHSITH
XUMUYECKUM SKCTIEPUMEHT (TIPEBPAIICHUS] OPTAaHUYECKUX BEIIECTB MPHU
HarpeBaHUM, TMOJYYeHHUE OTWIEHAa M U3YYEHHUE €ro CBOWCTB,
Ka4ueCTBCHHBIC PEAKIMM Ha allbJETHIbl, KpaxMay, YKCYCHYIO KHCIIOTY;
JeHatypanus OENKOB TpH HarpeBaHUM, IBETHHIE DPEAKIMH OENKOB,
MPOBOJIUTHh PEAKIIMM HOHHOTO OOMEHa, OMpPENeNsATh CPeay BOJIHBIX




MeranpeameTHble pe3ybTaThl:

OBnazneHne yHUBEpCaIbHBIMA KOMMYHUKAaTUBHBIMU

NEUCTBUSIMU:

0) coBMeCTHasl I€SITEIbHOCTD:

— TIOHMMaTh M MCIOJIb30BaTh IPEUMYILECTBA
KOMaHIHOW ¥ UHIMBUyalbHOH paboThl;

— TIPUHHAMATh LEIM COBMECTHOM JAESITEIbHOCTH,
OpPraHMU30BbIBATh U KOOPAWHUPOBATH NEHCTBUS
0 ee JOCTWXEHMIO: COCTaBJIATh  IIJIaH
JNEUCTBUM, paclpelensTs poiad C  y4eTOM
MHEHMH YYaCTHHUKOB OOCYXIaTh pe3yibTaThl
COBMECTHOH paboTHI.

OBnaneHue yHHMBEpPCaJIbHBIMU  PETYISATUBHBIMU

JICUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

— TPUHAMATh MOTHBBI W apPTYMEHTBHI JPYTHX
moaei npu aHaIn3e pE3yIIbTaTOB
NeSITeNIbHOCTH,

— TIpHU3HABATh CBOE MPABO U MPABO JPYTHX JItOICH
Ha OIINOKH;

— pa3BUBaTh CIOCOOHOCTh TMOHMMATh MHUP C

MO3HUIIMU IPYrOro YEI0BEKa.

pPacTBOpOB, KaUeCTBEHHBIE PEAKIMH Ha Cylb(aT-, KapOOHAT- U XJIOPUA-
AQHUOHBI, HA KATUOH aMMOHMSI; PeIllaTh SKCIEPUMEHTAJIbHBIC 3a/1a4d IO
teMam "Metamiel" u "Hemeramiel") B COOTBETCTBHM C IIpaBUJIaMHU

TEXHUKM O€30IacHOCTH TMpH  OOpalleHMH C  BEUIeCTBaMU U
J1a00paTOPHBIM 000pyI0BaHUEM; MIPEICTABIATh pe3yIbTaThI
XUMHYECKOTO  JKCIIepUMEeHTa B (opMe  3amucH  YpaBHCHHM

COOTBETCTBYIOLIUX PEAKLUNA U (POPMYIHPOBATH BBIBOJIbI HA OCHOBE ATHX
pE3yIbTATOB.

OK 07. CopneiicTBOBaTh
COXPAHEHUIO OKPYKAIOLIEH
Cpelbl,
pecypcocOepeKeHuIo,
MIPUMEHSITh 3HAHUSI 00
W3MECHCHHHU KIIMMaTa,
MIPUHIIUITBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JIECTBOBAThH B
Ype3BBIYANHBIX CHTYAITHSIX

JIM4HOCTHBIE PE3yNbTATHI:
HKOJIOTMYECKOTO BOCIIUTAHUS:
—  c(opMUPOBAHHOCTH IKOJIOTHYECKON KYJIBTYpHI,

MOHUMAaHUE BITASTHUSI COIMAJIBHO-
HKOHOMHYECKHX IPOLECCOB Ha COCTOSHHE
NPUPOTHONH M COLMAJIBHOW Cpeabl, OCO3HAHUE
IJI00aPHOTO  XapakTepa  JKOJOTHYECKHX
npobiem;

— IUIAHUPOBAHUE M OCYIIECTBICHHUE ACUCTBUU B
OKpY>Kalollle Cpele Ha OCHOBE 3HAHHUS Lener
YCTOWYUBOI'O Pa3BUTHS YEJIOBEYECTBA;

— AKTMBHOE HENpUSATHE AEWCTBUM, NMPUHOCSIINX

JucuuruinHapHele (IpeAMETHBIE) PEe3YIbTaThl:

I[TIP6 01. chopmMupoBaHHOCTH TPEACTABICHUN: O XHUMHYECKOMN
COCTaBJIAIOLIEN €CTECTBEHHOHAYYHOM KapTHHBI MHpa, POJIM XMUMHH B
MO3HAHUM SIBJICHUN TPUPOJIbI, B (OPMHUPOBAHUH MBIIIEHUS U KYJIbTYpBI
JUYHOCTH, €€ (YHKIHMOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMON ISt
pelleHrs TPaKTHYECKUX 3aJad W DSKOJOTM4YeCKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/10POBBIO U IIPUPOJHON CpPEAE;

pP6 10. cOpMUPOBAHHOCTh YMEHUH coOMofaTh  IpaBuUiia
HKOJIOTUYECKH 1IeJIECOO0Pa3HOro TIOBEACHUS B OBITY U TPYIOBOIi
NESITEIbHOCTH B LESIX COXPAHEHMsI CBOETO 37I0POBbSl M OKpYXKarollen
MIPUPOJHON CpElbl; YYWUTHIBaTh OIACHOCTb BO3JCHCTBUS HA JKUBBIC
OpraHM3MBbl OIPENEJICHHBIX BEUIECTB, MOHMMAas CMBICI IIOKa3aTels
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BpeJ OKpYXKalolen cpeje;

yMEHUE TMPOTHO3UPOBATH HEOIArOnpHUsITHHIC
DKOJIOTUYCCKUE IIOCIICICTBHS
NPEANPUHUMAEMBIX JEHCTBUM, MPEIOTBPAIIATH
HX.

MeranpenmeTHbie pe3yIbTaThl:

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
II03HABATEIbHBIMU JICHCTBUSIMU:

B) pabota ¢ napopmarmei:

HCIIOJIb30BaTh CpCACTBaA I/IH(bOpMaI_H/IOHHBIX u
KOMMYHUKAIITUOHHBIX TEXHOJIOTHH B PCLICHUHA

KOTHUTUBHBIX, KOMMYHUKATUBHBIX u
OpPraHM3allMOHHBIX 33/Ja4 C COOJII0JIEHUEM
TpeOoBaHU 3PrOHOMMKH, TEXHUKHU

0€30MaCHOCTH, THTHCHBI, PECypcocOepeKeHHs,
MPaBOBBIX W JTUYECKUX  HOPM, HOPM
nH(pOpPMaITMOHHOM 0€30MMacCHOCTH.

MPEeACIIbHON JTOMYCTUMOMN KOHIICHTPAIUH.
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2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILIAHBI

O0bem y4yeOHOM AUCHHMILINHBI U BUAbI y4eOHOIl padoThl

Bun yue6HO# paboThI O0bem yacoB
O6beM 00pa3oBaTesIbHOM MPOTrpaMMbl yueOHON AUCIIUITITUHBI 68
OcHoBHOE cojiepKaHue
B TOM YHCJIE:
TEOPETHYECKOE 00yUeHne 32
IIPAKTUYECKUE 3aHATUS 14

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COEPKAHUE

B TOM YHCIJIC:

TeopeTudecKoe o0ydeHue 12
MPAKTUYECKHUE 3aHITUS 10
CamocrosiTeibHas paGora 4

[IpoMesxyTouHast aTTecTanus B Buje Apyrux ¢popm koutposs (1, 2 cemecTpsi)
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2.2. TemaTnueckuii IJIaH U coep:kanne yueOHoi gucunnmiannasl 5/1.09 XUMUA

HaumenoBanue pazzaenon . Ob6beMm Kon
i TeM Copneprkanue yueOHOTO MaTepuraa, MPaKTHIEeCKUX 3aHATHI, CAMOCTOSATENIbHAS paboTa 00ydaroMXCs qacos | KoMmeTeHIMH
OBIIAA 1 HEOPTAHUYECKAS XUMU A 34
Paznen 1. TeopeTnueckne 0CHOBbI XUMHH 18
Beenenue Cojaep:kaHue y4e0HOro MaTepuajia 4 OK 01
3nauenue xumuu npu ocBoeHmu mpodeccuit CIIO u cnenmanbHocTedt CIIO TexHMYeCKOro mpoduist 2
Tema 1.1. PO eCCUOHATHHOTO 00pPa30BaHUS.
OCHOBHBIE XUMHYECKHE BemectBo. IlpocTbie M ciloXHBIE BELIECTBA (aTOM, MOJIEKYJA, XUMHUYECKHM 3JIEMEHT). AJUIOTPONUS.
TTOHSATHSI U 3aKOHBI, [TonsiTHE O XMMHYECKON TEXHOJOTHUH, OMOTEXHOJIOTHMH U HAHOTEXHOJIOTUU. AJIIOTPOIHbIE MOIU(UKALINH
CTPOCHHE aTOMOB yraepona (anmas, rpadur), Kuciopozaa (KHCIopoI, 030H), 0JI0BO (cepoe U O6eoe 0JI0BO).
XUMHYCCKUX JIEMEHTOB. AtoMm. Snmpo aToMa, U30TOMBL. DJIEKTPOHHAS 000J0YKa. DHEPreTHUYECKHE YPOBHH, MMOAYPOBHU. ATOMHBIE
opbutanu, s-, p-, d- smemeHThl. OCOOCHHOCTH pacIpe/eiCHUsT JIEKTPOHOB MO0 OpOUTAISIM B aroMax
AJIEMEHTOB MEPBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOHPUTYpaLKs aTOMOB.
OTtHocuTeNnbHBIE aTOMHAsI U MOJIEKyJsipHas Maccbl. MounspHas macca. KonnuectBo BemectBa. MaccoBast
JoJsl BeniecTBa. 3akoH ABorazpo. Momnsipablit 00beM razoB. OTHOCHUTENbHAS MJIOTHOCTh ra3oB. PacueTsl
[0 ypaBHEHUSM XUMHUYECKMX pEaKkUUid C MCIONb30BAaHUEM MacCcoBOM JOJIM BeUIeCTBa, O0beMa
(HOpMaJlbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA.
IIpakTHYecKkne 3aHATHS
[Ipaktuueckoe 3ansatue Nel. Pemienue 3aauy Ha HAXOXKJIEHHE OTHOCHUTEIHHOW MOJEKYISAPHOM MacCChI 2
BELIECTBA, OINpeAeNeHue JI0JIM XMMHUYECKOTO JJ€MEHTa B CI0XXHOM BemecTtBe. (OCHOBHbIE
KOJIMYECTBEHHBIC 3aKOHBI B XUMUU M PACUEThI 110 YPAaBHEHHSIM XUMUYECKUX PEaKITHil.
Tema 1.2. Coaepsxanue y4eOHOro MaTepuaa 4 OK 01
[Tepuonnueckuii 3akoH U [Tepuonnueckas cucrema xumudeckux snemeHToB [[.1. MenneneeBa. CBsi3b MEPUOIUYECKOTO 3aKOHA U 2 OK 02
Ilepuognueckas cucrema | [lepuonudeckoil CHCTEMBI XHMHUYECKHUX DJJIEMEHTOB C COBPEMEHHOW TeOopued CTPOEHHUs aTOMOB.
XUMHUYECKUX 3JIEMEHTOB 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX MMHU MPOCTHIX M CIOXKHBIX
1. U. MenneneeBa, ux BEILIECTB MO rpynnam W nepuoaam llepmonnueckoid cucTeMbl. 3HAYEHUE IMEPUOJAMYECKOr0 3aKOHA M
CBA3b C COBPEMEHHOU CUCTEMBI XUMHUYECKHUX 211eMeHTOB JI.J1. MeHieneeBa B pa3BUTUN HAYKHU.
TEOPHEN CTPOECHUS VYcraHoBIEHUE CBSI3U MEXKY CTPOEHUEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U MIEPUOJUYECKUM U3MEHEHUEM
aTOMOB. CBOWMCTB XMMHUYECKUX SJEMEHTOB M HMX COEAUHEHHI B COOTBETCTBUM C ToOjokeHHeM [leprnoamyeckoii 2
cucteMbl. PelieHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETHMUECKUX 33JaHUil Ha XapaKTepu3aluio
XUMHUYECKHUX D3JIEMEHTOB «Mertauinueckue / HEMETaJUIMUeCKHe CBOMCTBA XMMHUYECKHX JJIEMEHTOB B
COOTBETCTBUM C UX JJIEKTPOHHBIM CTPOCHHEM U IOJOKEHUEM B NEPUOJUYECKON CHUCTEME XMMHUYECKHX
anemenToB JI.M. Menaeneenay
Tema 1.3. Ctpoenue Coaeprxanue yueOHOro MaTepuaJa 2 OK 01
BEILIECTBA U NIPUPOA CrtpoeHue BemiecTBa. XHMMHYecKas CBs3b. Buapl Xumudeckodl cBsi3M (KOBaJIeHTHas HEMOJIIpHAs U 2
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XHUMHUYECKOU CBS3U.
MHoroo6pasue BeIecTB.

MOJISIpHAsi, WOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa3oBaHMs KOBAJICHTHOW XUMHUECKOW CBSI3U
(oOMeHHBIN U JOHOPHO-AKIIENTOPHBIN). BomopoaHas cBs3b.

BanentHocTs. OnekTpooTpuiateabHOCTh. CTeneHb OKHUCICHUS. VOHBI: KaTHMOHBI M AHHOHBL. 3aKOH
MIOCTOSIHCTBA COCTaBa BEIECTBA. THUIbI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOICTBA BEIIECTB OT
TUIIA KPUCTAIUIMYECKON PEIIETKH.

Tema 1.4. Coaep:xkaHue yueOHOro MaTepuaja 4 OK 01
Knaccudukanus, Knaccudukanus HeopraHudeckux BemiecTB. HoMeHKIaTypa HEOPraHMYECKUX BeHIeCTB (OKCHUBI, 2 OK 02
¥ HOMEHKJIaTypa THIIPOKCHUJIBI, KUCJIOTHI, COJIN). BemecTBa MOJIEKYIIPHOTO U HEMOJICKYJIIPHOTO CTPOCHHUSI.
HEOPraHUYECKUX BEUIECTB. | ArperaTHble COCTOSHUS BenlecTBa. Kpucrammueckue nu amopdHbie BEecTsa.

3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIICTOK (aTOMHAs, MOJICKYIISIpHAs,

MOHHAsl, METAJJINYecKasi). 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA KPUCTAININYECKON PEIIETKH.

IIpakTnyeckue 3aHsATHS

IpakTnuyeckas padora Ne2. HomeHk/aTypa HeOpraHM4ecKHMX BelleCTB, HA3BAHUSI BeLIECTB IO 2

mexaynapoanoit (MIOIIAK) wim TpUBHAJBHOW HOMEHKJAType M cOCTaBJieHHe (opmyJibl

XMMHYECKHX BelleCTB, ONpe/iesieHie MPUHAUIEKHOCTH K KJIaccy.
Tema 1.5. Tumsl Cojaep:xkanue yueOHOro MaTepuaJa 2 OK 01
XUMHUYECKUX PEAKLUN. Xumudeckas peaknus. Kriaccudukanuss XUMHUYECKUX peaklUid B HEOPraHMYECKOW U OpraHMYecKoi 2 OK 02
CKOpOoCTh XUMHUYECKUX XUMHH. 3aKOHBI COXPAHEHHUS MAcChl BEIIECTBA, COXPAHEHUS W MPEBPALICHUS YHEPTUU MPU XUMHUCCKUX
peakumii. XuMU9IecKoe peaknusx. OKHUCIHTETHLHO-BOCCTAHOBUTENIBHBIE pPEaKIUK (YpPaBHCHHS OKHCICHUS-BOCCTAHOBJICHUS,
paBHOBECHE. CTEIICHb OKHUCIICHUS, OKHCIUTEIb W BOCCTAHOBHUTEIb, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIMHA B

MIPUPO/IC, TPOM3BOICTBCHHBIX MPOIIECCaX U KU3HEACATSIIbHOCTH OPraHM3MOB).

CkopocTh peakiluu, €€ 3aBHUCHMOCTh OT pPa3jH4YHbIX (DAKTOPOB: MPUPOIBI PEATHPYIOIIUX BEIIECTB,

KOHIIEHTPAIIM pPEarupyroNIiuX BEIIECTB, TEMIIEPaTyphl W IUIONIATH PEAKIIMOHHOW MOBEPXHOCTH.

TernnoBsie >PPEeKTH XUMUUECKUX PEAKIUI: 3K30- U dHAOTEepMUUYecKUe peakuuu. OOpaTUMble peakiuu.

Xumudeckoe paBHOBecHe. DaKTOPHI, BIHUSIONIAE HA COCTOSTHUE XUMUYECKOTO PaBHOBECHS (KOHIICHTPAITHS

peareHToB WM NPOAYKTOB peaklnu, AaBieHue, Temneparypa). [Tpunnun Jle [llarense
Tema 1.6. PacTBopsI, Cojep:kanue yueOHOro MaTepHuaa 2 OK 02
Teopus YucTele BemecTBa U cMec. IIoHATHE 0 cMecH BelecTB. |'OMOreHHBIE U reTeporeHnbie cMec. Cocras 2 OK 04
3JIEKTPOJTUTHYECKOH OK 07

JMCCOIUAIIMY U MOHHBIHI
OOMeEH.

cMmeceil: oObeMHass M MaccoBas JIOJM KOMIIOHEHTOB CMeCH, MaccoBas Jois mnpumeceil. Ilonstue o
nucnepcHoi cucreme. [ucnepcHas ¢aza u aucnepcuonHas cpeaa. Kiaccuduxanus JuCnepcHbIX CUCTEM.
IToHsATHE O KOJIIOUIHBIX CUCTEMAX.

Uctuanasle n KOJUIOWAHBIE PACTBOPBLI. HaCBH_HeHHI)Ie, HCHACBIIICHHBIC, TIICPECBIIICHHBIC pPAaCTBOPLI.
3aBHCUMOCTB PAaCTBOPUMOCTH I'a30B, )KUJKOCTEH U TBEP/BIX BELIECTB OT PA3JIUYHBIX (PaKTOPOB.
SHGKTpOHI/ITBI U HEOJICKTPOUTEI. SHGKTPOJ'H/ITI/I'-IeCKafI Auccoruanus. MexaHNU3MBI 3HeKTpOJ'II/ITI/I‘—IeCKOI71
JUCCOLMAIMU JUIsl BEUIECTB C pPa3jIMYHbIMM TUIIAMH XUMHYECKOM CBs3u. [uapatupoBaHHBIE H
HeruapaTupoBaHHble HOHBI. (CTeneHb AJIEKTPOJUTHYECKOM auccouuanuu. CunbHble U ciiadble
NEeKTPOJINTEI. OCHOBHBIE NTOJIOKEHHSI TEOPUH JIEKTPOIMTUYECKON Irucconranui. KuciaoTel, OCHOBaHMsI U
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| comm KaK AIEKTPOIHUTEL

Paznen 2. Heoprannuyeckasi xumus

10

Tema 2.1. ®usuko-
XHMHYeCKHe CBOiiCTBa
HEOPraHU4eCcKHuX
BelIlleCTB.

Conep:xaHue y4eOHOro MaTepuaJia

Mertaiuel. [Tonoxenue meramioB B [lepuoanueckoit cucteme xumudeckux aementoB .M. Menneneena.
OcoOeHHOCTH CTPOEHUSI DIIEKTPOHHBIX 000JOYEK aToMOB MeTawioB. OOmme ¢u3nyYecKue CBOWCTBA
MeTaiu1oB. CruiaBbl METAUIOB. DJIEKTPOXUMHUYECKUM s/l HAMPSHKEHUH METAINIOB. XUMUYECKHE CBOMCTBA
BOKHEUIIIMX METAUIOB (HATpUid, KaJMi, KadblUid, MarHUH, allOMUHUMI, [IMHK, XPOM, KE€JI€30, ME/lb) U UX
coenuHeHi. OOIIMe CrIOCOOBI MOTYyYEeHUS METAJIIIOB. MeTaltyprus.

Hemeramnsl. Ilomoxenune HemeraimioB B Ilepuoguyeckoil cucTeMe XUMHUYECKUMX — BJIEMEHTOB
JI.1. MenneneeBa 1 0COOCHHOCTH CTpOEHHUs aTOMOB. DU3MYECKHE CBOMCTBA HEMETAIOB. AJUIOTPOIHS
HEMETAIJIOB (Ha MpUMepe KUCIOpoaa, cepbl, pochopa u yriepona).

XHWMHYECKHE CBOMCTBA BAXKHEHITMX HEMETAUIOB (TaJIOTEHOB, cephl, azora, docdopa, yriepoga u
KpPEeMHHS) M UX COCIWHEHUU (OKCHUJIOB, KHCJIOPOJCOACPIKAIIUX KHUCIOT, BOJOPOJIHBIX COCIUHEHUHN).
[IpuMeHeHne BAXKHEHIIUX HEMETAJNIOB U UX COCTUHEHUH.

HpaRanecmle 3aHATHUSA

IIpakTuyeckasi padora Ne3. ®U3HKO-XUMHUYECKHE CBOICTBA HeopraHudeckux BemecTB. Koppo3us
MeTaJLJI0B.

[IpakTnueckass padbora Ned. CocraBieHHe ypaBHEHHUN XMMMUYECKHUX PEAKIHMH C ydyacTUEM MPOCTBIX U
CJIO)KHBIX HEOPraHMYECKMX BEIECTB: META/JIOB M HEMETaNIOB;, OKCHAOB METaIOB, HEMETAJUIOB U
aM(pOTEpHBIX JJIEMEHTOB; HEOPraHMYECKUX KHUCJIOT, OCHOBAaHUN M aM(OTEpHBIX T'MAPOKCHUJIOB;
HEOPraHMYEeCKUX COJICH, XapaKTepU3yIOIUX UX CBOMCTRA.

[IpakTuueckas pabora Ne5. Pacuérel Maccel BelecTBa MM 00BbEMA ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEIIECTBa, Macce UM O0BEMY OJHOIO M3 yYacTBYIOIIMX B PEaKIMU BELIECTB, pacdy€Thl Macchl (00BEMa,
KOJIMYECTBA BEUIECTBA) NPOJYKTOB PEAKLIUU, €CIIU OJTHO U3 BEIIECTB UMEET MPUMECH.

OK 01
OK 02
OK 04

CamocrosiTesibHas padoTa 00y4aOMIMXCS

Ilepeuenr Tem Ui co3gaHusl TNpE3EHTAlUU, Ha BbBIOOp oOyuaromuxcs: Poiab MeramioB B HCTOpHUH
YyelnoBeuecKod — muBuMim3auuu. Vctopus oreuecTBeHHOM uepHOM Metamnyprud. CoBpeMEHHOE
METaJITypruueckoe Mpou3BOJICTBO. Pojib MeTalioB U CIUIaBOB B Hay4YHO-TEXHHUYECKOM mporpecce. Poib
METaJUIOB B HMCTOPUHU YEIOBEYECKOM IUBHIM3ALMHU. VICTOpUS OTEUECTBEHHOW YEPHOW METaJUTyprUH.
CoBpeMEHHOE METAJUTyprUYecKOoe IMPOU3BOJACTBO. Poib METalIOB M CIUIABOB B HAay4YHO-TEXHHUYECKOM
nporpecce. Mcnonp3oBaHne MUHEPATbHBIX KHUCIOT Ha MPEANPHUATHIX pa3iaudHoro mnpoduis. Oxpana
OKpYJKaIoIIel Cpebl OT XMUMHYECKOTO 3arpsi3HeHus. KomudecTBEHHBIE XapaKTEPUCTHKU 3arps3HEHUS
OKpY>KarolleH CpeJibl.

Tema 2.2.
WNnentudukarus
HEOPTaHWYECKHUX BEIICCTB

Copep:kaHue y4eOHOro Mmarepuaja

N

Wnentudukanyss HEOPraHWYECKUX BEIIECTB C MCIOJB30BAaHHEM HX (QHU3MKO-XUMHUYECKUX CBOMCTB,
XapaKTepHBIX KauyeCTBEHHBIX peakiuil. KadecTBeHHble peakiuu Ha cyiabdar-, kapOOHAT- U XJIOPHI-
AHUOHBI, HA KATHOHBI METAJIOB U KATHOH aMMOHUSL.

OK 01
OK 02
OK 04
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Pazgen 3. Xumus B ObITY M IPOU3BOACTBEHHOI JeATEIbHOCTH Ye10BeKa

(ep]

Tema 3.1. Xumnueckue Conep:xaHue yueOHOro MaTepuaJa 4 OK 01
TEXHOJIOTHH [ToHsTHE O HAYYHBIX METOJAX MMO3HAHUS BEIIECTB M XUMHUYECKUX peakmuil. [IpenctaBienus o0 oOmmx 2 OK 02
B IIOBCEAHEBHOM HAy4YHBIX TMPUHIUIAX MPOMBIIUICHHOTO TOJy4YeHHsl BakHEHIMX BemecTB. [IpaBuna OezomacHOro OK 04
U Ipo(ecCHOHATBLHOMI HCII0JIb30BAaHUs IIPENAPATOB OBITOBOM XMMHUU B IIOBCEAHEBHOM KU3HU. OK 07
JAeATEeJIbHOCTH 4YejioBeKa. | [IpaBuna 3KOJOTMYECKH 1eIeco00pa3HOro MOBENEHUsT B ObITY W TPYAOBOM JAEATEIbHOCTH B LEJSIX

COXPAHEHHUs CBOETO 3J0pPOBbS U OKPY)KAIOIIEH HPHUPOAHOHN Cpeibl, OMACHOCTh BO3IAECHCTBUS HA YKUBBIE

OpPraHu3Mbl OpPraHMYECKHUX BELIECTB OTAENbHBIX KIJIACCOB  (YIJIEBOJOPOJBI, CIUPTHI, (HEHOIBI,

XJIOPOPraHU4ECKHE POU3BOIHBIE, albJAECTUABI U JIP.), I0Ka3aTeIb IPEIEIbHO JOIYCTUMON KOHIEHTPALUU

U €r0 UCIOJIb30BAHUE.
Tema 3.2. Yenosek B Mupe | IlpeacraBienus 00 oOMMX HayYHBIX MPUHLIUIAX MPOMBIIUIEHHOTO MOTYYEHUS BaKHEHITNX BEIIECTB (Ha 2
BELIECTB U MAaTEPUAJIOB. IIpUMepax MPOU3BOACTBAa AMMHUAKa, CEPHOM KUCIIOThI, METAHOJIA).
XuMUs U 30pOBbE XuMHsT W 3/I0pOBbE UEIIOBEKA: TpaBWiia OE30MacHOr0 HCIOJIB30BAHUS JIEKAPCTBEHHBIX IIPENapaTos,
4eJI0BEKA. OBITOBOM XMMMHU B TIOBCEAHEBHOM KHU3HH.

Baxneiimne cTpoUTENbHBIE U KOHCTPYKIHMOHHBIE Marepuainsl. Kpacku, crekno, kepamuka. Marepuasl

s 3nekTpoHukd. Hanomatepuansl. Opranndeckre 1 MUHEpaJIbHbIE YI00pEHHUSL.
Jpyrue hopMbI KOHTPOJISI. 2
OPI'TAHMYECKAA X1UMUS 34
Pa3nes 4. TeopeTnueckue 0CHOBbI OPraHNYeCKOi XUMHUH 4
Tema 4.1. Coaep:xaHue yueOHOro MaTepuaJia 4 OK 01
Knaccudukanus, [IpenMer opranuveckoil XUMUU: €€ BOBHUKHOBEHUE, PAa3BUTUE U 3HAUYCHHUE B MOJYUEHUU HOBBIX BEILECTB 2
CTPOCHHE U HOMEHKJIATypa | U MaTepuasioB. Teopus CTpOeHUs opraHu4eckux coequHeHnid A.M.bytiepoBa, €€ OCHOBHBIE ITOJIOKEHUSI.
OpPraHMYECKUX BEILECTB. CrpykTypHbIe (POPMYIIBI OpraHUYECKHUX BeIeCTB. ['omMoorus, n3oMepus.

XuMuyeckas CBsI3b B OpraHU4EeCKUX COCTUHEHUSIX: KpaTHbIE CBSA3H, G- U M-CBS3H.

[IpencraBnenue o kiaccu(UKaLUU OPraHUYECKUX BemiecTB. HoMeHKIaTypa OpraHn4eckux COeJUHEHUN

(cucremaTnyeckas) U TpPUBUAIbHbIE HA3BaHUS BAXKHEHIIMX NpEACTaBUTENEH KJIAacCOB OpraHMYECKHX

BEIECTB.

IIpakTnyeckune 3aHATHSA

[Ipaktnyeckas pabora Ne 6. HomeHkiaTypa OpraHM4ecKHX COEIUHEHHMH (CUCTeMaTHueckas) u 2

TPUBHUAJIbHBIC HA3BAaHUS BXKHEHUIIINX MTPE/ICTaBUTENEN KJIACCOB OPraHUYECKHX BEIIECTB.

CamocrosiTesibHas padoTa 00y4aOIIMXCs 2

[lepeyenr TeM 1 TIOATOTOBKH COOOINEHHWS, Ha BBIOOp oOOydarommxcs: Pe3nHOTeXHUYECKOe
MIPOU3BOJICTBO M €0 POJIb B HAyYHO-TEXHUUECKOM mporpecce. HedTb 1 € TpaHCIOPTHPOBKA KaK OCHOBA
B3aMMOBBITOHOTO  MEXIYHAapOJHOro  coTpyaHudectBa. CHHTETHYECKHME  KaydyKH:  HCTOpHS,
MHOroo0Opasue M MepcreKTUBbl. XUMUS YIIIEBOJOPOJHOTO ChIpbsi U Mos Oynymas npodeccus. Mcropus
OTKpBITHSL M pa3pabOTKu Ta30BbIX U He(PTAHbIX MecTopoxkaeHuil B Poccuiickoit ®denepauuu. Poinb
OTEUYECTBEHHBIX YUEHBIX B CTAHOBJICHUHU U PA3BUTHH MUPOBON OPraHUYECKOW XMMHUH.
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Pasznen 5. YrieBomnopoabl

(o]

Tema 5.1. [IpenensHbic
(HaCBILLIEHHBIE),
HenpeaeabHbIe
(HEeHaCBIILIEHHBIE) U
apoMaTu4ecKue
YIJIEBOOPObI (ApEHBI).

Conep:kaHue y4eOHOIro MaTepuaJa

AJKaHbBI: TOMOJIOTUYECKHUI psAll, U30MEPUS U HOMEHKJATypa ajJKaHOB. XMMHUYECKHE CBONCTBA AJIKaHOB
(MeTaHa, 3TaHa): TOPEHUE, 3aMEIlEHUE, Pa3JIoKEHHe, AeruaprupoBanue. IIpumMeHeHne aaKkaHOB Ha OCHOBE
cBoHCTB. (OCOOEHHOCTM CTPOCHHS MOJIEKYJ ULUKJIONapaduHOB.AJIKEHBI: COCTaB U  CTPOCHHE,
TOMOJIOTHUECKUH psf. DTWIEH U NPONUJIEH — MpocTeiIlne MNpeACTaBUTENN AalKEHOB: (pu3nueckue u
XUMHUYECKHE CBOWCTBA (pPEaKkUUU THIPUPOBAHMS, TaJOT€HUPOBAHUS, THJpaTallud, OKUCIEHUS W
MOJIMMEpPH3aIliK), TOJYYCHHE U TpUMEHEeHue. AJkaaueHsl: OyraaweH-1,3 u wmetwiOyraauen-1,3:
CTpPOEHME, BaXKHEHWIINE XMMHUECKHE CBOWCTBA (peakuus noiaumepusauuun). IlomyuyeHne CHHTETHYECKOIO
Kay4yKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKHMH psiA. ALETHIEH — MPOCTCHIIHA
IIPEJCTaBUTENIb AJIKMHOB: COCTaB, CTpOCHHE, (U3MUECKHEe U XUMHYECKHE CBOWCTBA (peakuuu
TUJIPUPOBAHUS, TaJOTCHUPOBAHUS U TUAPATALIMH, TOPEHMUS ), TOJyYEHUE U IPUMEHEHHE.

Apensl. benzoin: cocrtas, cTpoeHue, GU3NUECKUE U XUMHUECKUE CBOICTBA (peakluy raJloreHUpOBaHUs U
HUTPOBAHUs), TOJyYE€HHE W TPUMEHEHHe. TOoNyosl: cOCTaB, CTPOCHHE, (PHU3MUECKHE M XUMHUYECKHE
CBOMCTBA (peakLUy raJloreHUPOBaHUs U HUTPOBAHUS), OJIyUEHUE U IPUMEHEHUE. TOKCUYHOCTh apEHOB.
['eneTnyeckas CBSI3b MEXAY YIJIEBOJOPOIaMU, IPUHAJIEKAIIMMHI K Pa3JIMUHbIM KJlaccaM.

N~

IIpakTnueckas padora Ne 7. TpuBuajabHasi U MeKIYHAPOIHASI HOMEHKJIATYpPa YIJIEBOJAOPOI0BY.
«DPu3nKo-XuMHYeCcKHe CBoiicTBa yrijeBogopoaoB. Ilosydyenue yrieBoiopogoB U H3Y4YeHHE HX
CBOMCTB.

OK 01
OK 07

Tema 5.2. Ilpupoanbie
UCTOYHHUKH
yIJIeBO/10PO/IOB.

Coaep:xaHue yueOHOro MaTepuaJia

N

[Tpuponuslit ra3 u nomytHele HepTsAHbIE ra3sl. HedTh u e€ mpoucxoxaenue. CrnocoObl nepepaboTKu
He(THU: eperoHKa, KPeKUHr (TepMUYECKH, KaTanuTuyeckuil), nuponus. [IpoaykTsl nepepaboTku HEDTH,
UX IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY. IPOMBIIIJIEHHOCTH U B OBITY.

KameHHbI1 yrosib 1 NpoJIyKThl €ro nepepaboTKu.

Pasnen 6. Kuciopoacoaep:xaniue oprannyecKue coeAnHeHn s

14

Tema 6.1. CiupThl.
deHo1.

Conep:xaHue yueOHOro MaTepuaJia

[penenbHbIE OHOATOMHBIC CITUPTHI (METAHOI M ATAHOJ): CTPOCHUE, (PU3NUECKUE U XUMHYCCKUE CBOMCTBA
(peakuuu ¢ akKTUBHBIMU METAIIJIaMH, TaJIOT€HOBOAOPOaMH, TOpeHne), MpuMeHeHne. Bonopoanbie cBs3H
MEXy MOJIEKYJIaMH CIUPTOB. DU3NOIOrHUECKOE ICHCTBIE METAHOJIA M STAHOJIa Ha OPTaHU3M YelIOBeKa.
MHoroaToMHbIE CIIUPTHI (ATHJICHIIMKOb U TIHMIEPHUH). CTPOCHHUE, (U3NICCKUE U XMMHYCCKHE CBOWCTBA
(B3aI/IMO,ZIeI\/’ICTBI/Ie CO MICJIOYHBIMHM MCTA/UIaMHM, KAa4YCCTBCHHAdA pCaKOusad Ha MHOIOATOMHBIC CHI/IpTBI).
OU3NONOTHYECKOE NEHCTBIE Ha OpraHu3M YeioBeka. [[puMeHeHne rniepruHa 1 STUICHTIUKOIIS.

®enoin. CTpoeHnEe MOJIEKYJIbI, PU3HMUECKHE U XUMHYECKHE CBOMCTBA (heHosa. TOKCHYHOCTh (eHoma, ero
¢bu3nonornueckoe IelCTBIE Ha OpranusM yenoseka. [Ilpumenenue dpeHona

N |

IIpakTnyeckue 3aHATHSA

IIpakTHyeckas pabdora Ne8. TpuBnanbHas U
KHCJIOPOJCOAEPKALUX OPraHHYeCKHX COeIMHEeHHUIA.

MEKIYHApPOIHAS HOMEHKJIATYpa

OK 02
OK 07
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Tema 6.2. Anbnerunsl u
KETOHBL.

Coaep:xaHue yueOHOro MaTepuaJia

N

Anpaeruapl M KeTOHBI ((OpMaNbIETHI, alleTadbJACTHI, alleTOH): CTPOCHUEe, (PU3NIECKUEe U XUMUYCCKUE
CBOMCTBA (peaKIMi OKUCICHHUS M BOCCTAHOBJICHUS, KAUECTBEHHBIE PEaKIiu), MOJIyYeHUE U PUMEHEHHE.

Tema 6.3.
KapOoHOBbIE KUCIIOTHI.
Crnoxuble 3¢upbl

Conep:xaHue yueOHOro MaTepuaJa

I

OAHOOCHOBHBIE IpE/NEIbHbIE KapOOHOBBIE KUCIOTHI (MypaBbHHAs U YKCYCHasi KHUCJIOTBI): CTPOEHHE,
¢bu3nyeckue 1 XMMHUYECKHE CBOMcTBa (00LIMe CBOMCTBA KUCIIOT, peaklus 3TepuduKannn), NoaydeHue u
npuMeHeHre. CTeapuHOBasi M OJEMHOBAsl KUCJIOTHl KakK MPEACTaBUTEIM BBICIIUX KapOOHOBBIX KHUCIIOT.
Mpbl1a Kak COJIM BBICIINX KApOOHOBBIX KUCIIOT, X MOOLIEe AeHCTBUE.

CrnoxHble 3(hUpbl KaK TPOU3BOIHBIC KAPOOHOBBIX KHCIOT. I uaponu3 cinoxxHbIx 3¢upoB. XKupsl. ['uaponans
xupoB. [IpuMenenue xupoB. bruosgoruueckas posb )KUPOB

N

HpaRTn'{ecmle 3aHATHUSA

[MpakTuueckas pabora Ne 9. CocraBiieHne cxeM peakinuii (B TOM YHCIE MO MPEAIOKEHHBIM [IEMOYKaM
MPEeBpALICHH), XapaKTePU3YIOIIUX XWMUYECKHE CBOWCTBA M HOMEHKIATypa KHCIOPOIOCOAEPIKAIINX
OPraHNYeCKUX COCTMHECHUMU.

OK 01
OK 04
OK 07

Tema 6.4. YrieBoasl.

Coaep:xanue y4eOHOIro MaTepHuaJia

VYraeBoasl, MX KiaccupUKamusa: MOHOcaxapuiel (TIOK03a, (pykros3a), mucaxapuibl (caxapo3a) u
noJjicaxapupl (Kpaxmai U LeJUIi0J103a).

I'moko3a — npocrelnii MoHOcaxapu: 0COOEHHOCTH CTPOEHUSI MOJIEKYJIbI, (PU3HUECKUE U XUMHUYECKHE
CBOWCTBa, HaXOXJEHHE B IMpUpOJE, NpUMEHEHHe, Ouosornyeckas ponb. PotocuHTe3. PpyKTO3a KaK
U30Mep IIIIOKO3BI.

Caxapo3sa — npeJICTaBUTENb JUCAXapUA0B, THAPOIN3, HAX0XKICHUE B IIPUPOIE U IPUMEHEHHE.
[onmucaxapuapl: Kpaxmail U LEJUII0JI03a KaK NpUpogHble nosumepbl. CTpoeHne KpaxMaia v LEeJIHI03bl,
¢du3nyeckre 1 XMMHYECKHE CBOMCTBA Kpaxmaa (THJIposIn3, KaueCTBEHHAsl PEaKIUs C HOJA0M).

N

HpaKanecmle 3aHATHUSA

IIpakTnueckass padora NelO0. Xumuuyeckue M (u3HUecKHe CBOICTBA KHCJIOPOAOCOAEPKAIMX
OPraHMYecKHX COCAUHEHUSI.

OK 02
OK 07

Paszgen 7. A3orcoaepikaniue opranHuyecKkue coeIuHeHus

o

Tema 7.1. AMUHEI "
AMHUHOKHCJIIOTHI,

Copep:xanne yueOHOTo MaTepuana

AMuHBl. MeTWIaMUH M aHWIMH: COCTaB, CTpOeHHE, (pU3MYecKre U XMMHUYECKHE CBOICTBa (ropeHue,
B3aMMOJIEHCTBHE C BOJON M KMCIOTaMH).

AMUHOKHUCIIOTEl Kak amMQOTepHble OpraHuyeckue coequHeHus. duznyeckne M XHMHUYECKHE CBOMCTBA
aMMHOKUCIIOT (Ha puMepe TulHa). buonornyeckoe 3HaueHrne aMUHOKUCIOT. [lenTu sl

benku kak npupoaHsie nonuMepsl [lepBuyunas, BTOpUYHAs, TpeTUYHAs] CTPYKTYpPbI O€ITKOB. XUMHYECKHE
CBOMCTBA OEJIKOB: TOpPEHUE, IeHATypalts, THIPOJIU3, IIBETHBIE PEaKIIUu.

IIpakTnyeckue 3aHATHSA

ITpakTuyeckas pabora Nel 1. CBoiicTBa a30TOCOAEPKAIINX OPraHUYECKUX COEAMHEHUM.

OK 02
OK 04

Paspnen 8. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS
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Tema 8.1. OcHOBHBIE Coaeprxanue yueOHOro MaTepuaia 4 OK 01
MOHATHS XMMHH Monomep, moaumep, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpHU3aliH, CPeIHSs MOJEKyJspHas Macca. 2 OK 02
BBICOKOMOJICKYJSAPHBIX | CTeneHb  NMOJMMEpPU3ALMK, CPEeAHssl  MoJjekyispHas  Macca. OCHOBHBIE  METOABI  CHHTE3a OK 04
coeTMHEeHu BBICOKOMOJICKYJISIPHBIX COCTMHEHUN — MOJIMMEPHU3aIUs U MOJUKOHACHCAIIHS. OK 07

[Tmactmacchl  (MOJAMATWIICH, TOJUIPONHICH, MOJMBHHUIXJIOPHUI, MOMUCTHPON). HarypanbHblii u

CUHTETHYECKUE KayuyKu (OyTaJueHOBBIN, XJIOPOPEHOBBINA U U30TPEHOBBIN ).

Bonokna, ux xknaccudukanus. BonokHa: HarypaidbHbIe (XJIOMOK, MIEPCTh, IMIENK), HCKYCCTBEHHBIC

(arreTaTHOE BOJIOKHO, BUCKO3a), CHHTETHUYECKHE (KAIPOH U JIABCaH).

IIpakTHyecKue 3aHATHSA

IIpakTnueckas pabora Nel2. Cunres, ananus v kiaccuuKalys BHICOKOMOJIEKYJISIPHBIX COeIMHEHUM. 2
Hpyrue hopMbl KOHTPOJIS. 2
O0s3arenbHas ayauTopHas yueOHast Harpy3ka 68
CamocrosTenbHas pabota o0yyaronmxcs 4
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3. YCJIOBUS PEAJIMZALIMU ITPOT'PAMMBI IUCLHUATIJINHBI
3.1. TpeGoBaHus K MaTePHATbHO-TEXHUYECKOMY 00ecTedeHUI0
Jnist peasin3aluy MporpaMMbl AUCHUIUIMHBI UMEETCS] YIeOHBIH KaOUHET « XUMHM.
O6opynoBanue y4eOHOT0 KaOUHETa:
- TOCaJI0YHBIE MECTA 10 KOJUYECTBY 00yUaroMInXCs;
- pabouee MECTO IperoaaBaTes;
- y4eOHBIH KOMIUIEKT MOCOOUN «XUMUS,
- CTPYKTYpPHO-JIOTHYECKHE CXEMBI;
- 00oO0maromue TadIHIbI;
- Habop mpe3eHTanuii;
- y4eOHO-METOJANYECKHI KOMILIEKT.
TexHnuueckue cpeacTBa 00y4eHUS:
- KOMIIBIOTEP C JUICH3HOHHBIM IPOTrPaMMHBIM 00€CIICUeHUEM;
- MYJbTUMEAHANPOCKTOP;
- TIpUHTED;
- JKpaH

3.2. UudopmanuonHoe odecriedeHrne 00y4eHus

3.2.1 IleyaTHple H3AAHNUA:

OcHOBHbIE HCTOYHHKH:

1. I'abpuensu O.C. Xumus: EcrecTBeHHO-HAY4YHBIN Mpoduis: yuedHoe u3nganue / ["abpuensn
0.C., Octpoymos IN.I'., Octpoymosa E.E., CnankoB C.A. - Mocksa: Akanemus, 2024. - 400 c.
(O6mmeobpaszoBarenbHas noarotroska B yupexaenusx CI10).

2. I'abpuensn O.C. Xumust: [Ipaktuxym: yueOnoe nznanue / ['abpuensu O.C., Octpoymos WU.I".,
CnanxoB C.A., lopodeeBa H.M. - Mocksa: Akanemusi, 2024. - 304 c. (Ob6wmeoOpa3oBaTenpHas
noaroroBka B yupexaeHusx CI10).

JlonoTHNTEIbHbIE HCTOYHHKH:

1. Epoxun IO.M. Xumwus: 3amaum u ynpaxsHeHus: yueO. mocobue mis cryx. CIIO / FHO.M.
Epoxun — 3-¢ u3n., crep. - Mocksa: UL «Axagemusi», 2023. — 288 c¢. (13¢ + 13p), 2019 (15m)
duekTpoHHble u3aanus B IbC:

IBC «Jlanb»: U3narenbcrBo «IIpocBemenue» PIIY 10-11 kaace:

1. Pynsutuc, I'. E. Xumus: 10-i knacc: 6a30Bbiii ypoBeHb: yueOnuk / I'. E. Pynsutuc, @. I'.
®enpaman. - 10-e uzg., crep. - Mocksa : I[Ipocsemenue, 2023. - 224 c. - ISBN 978-5-09-
108896-0. - Tekct: amextpoHHBIH // JlaHb: snexTpoHHO-OMOMMOTeuHass cuctema. - URL:
https://e.lanbook.com/book/360824 (mara oOpamenus: 02.04.2024). - Pexum mgocryma: amis
aBropus. [Tonb3oBareneil.

2. Pymsutuc, I'. E. Xumus: 11-i knace: 6a3oBbiif ypoBeHb: yueOHuk / I'. E. Pymsuruc, @. T.
@®enpaman. - 10-e uzn., crep. - Mocksa: [Ipocsemenue, 2023. - 223 c. - ISBN 978-5-09-108904-
2. - Texkct: osnexktpoHHbI // Jlanb: 5nekTpoHHO-OmMOMMoTeunas cucrema. - URL:
https://e.lanbook.com/book/360830 (mara oOpamenus: 02.04.2024). - Pexum gocryma: s
aBropus. [lonb3oBarenei.

IBC «Academia-library» o0meoopa3zoBaresibHble AUcUUIIMHBI PITY:

1. 'abpuensn O.C. Xumus: TecTsl, 3a1a4n U ynpaxHeHus: yueoHoe uznanue / ['abpuensn O.C.,
JIsicoBa I'.I'. - MockBa : Axkanemus, 2024. - 336 c. (OOmeobpazoBarenbHas MOATOTOBKA B
yupexaenusix CI1O). - URL: https://academia-library.ru

IBC Jlanb B npoeccnoHaIbHOI esATeJbHOCTH (He BxoauT B PIIY):

1. bnunos, JI. H. CoopHuk 3amad u ynpaxHeHuid no oOmed xumuu / JI. H. baunos, U. JI.
[Tepdmtora, T. B. CokoioBa. - 2-¢ usn., crep. - Cankr-IletepOypr: Jlans, 2023. - 204 c. - ISBN
978-5-507-45991-9. - TekcT: 21eKTpoHHBIH // JlaHb: 3MEKTPOHHO-OMOIMOTEYHAs CHCTEMA. -
URL: https://e.lanbook.com/book/2929461. Epoxun HO.M. Xumwus. 3agauv ¥ yHpaKHCHHUS:
yue6. mocobue ans crya. CI1O. U1 «Axagemusni»2023.
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUSA JTUCIIUITJIMHbI

4.1. KoHTponb M OIIEHKAa pPE3yJbTaTOB OCBOCHHUSA O0O0IIC00pa30BaTEIbHON
JUCIUIIJIMHBI PACKPBIBAIOTCS Yepe3 NUCIUIIJIMHAPHBIC Pe3YJIbTaThl, HAIIPaBJICHHbBIC
Ha (QopmHpoBaHHE OOIMX U MPOPECCHOHANBHBIX KOMIETEHLMH MO paszenam

N TCMaM COACPIKaHUA y‘I€6HOF0 Matcpualia.

Oo6was/mpodeccuoHanbHas Tun oneHoYHBIX
Paznen/Tema .
KOMIIeTeHIHs MeponpusTHil
OK 01. Beibupatb cioco0bl penieHus Tema 1.1-1.6
3a/1a4 IPo(heCcCHOHATILHOMN ACATEIIPHOCTH Tema 2.1- 2.2
MPUMEHHUTEIHHO K Pa3INdHbIM KOHTeKcTaM | Tema 3.1-3.2 TectupoBanue
Tema 4.1 VYcrHblii onpoc
Tema 5.1-5.2 Pemenue pacu€rHbIxX 3am1a4
Tema 6.1 HaOmronenue 3a xoqoM
Tema 7.1 BBITIOJIHCHUS TIPAKTUKO-
Tewma 8.1 OPUEHTHPOBAHHBIX 3aJaHUI
OK 02. Mcnonb30BaTh COBPEMEHHBIE Tema 1.2, 1.4, [Ipencrasnenue
CpeJ/IcTBa IMOUCKa, aHAIN3a U 1.6, 1.7 pe3yIbTaToOB
MHTEpIIpETaluy HH(OpMaLnu, U Tema 2.1-2.2 IIPAKTUYECKUX U
uH(}OPMaLMOHHBIE TEXHOIOTUH IS Tema 4.1 nabopaTopHbIX paboT
BBITTOJIHEHUS 33]1a9 IPOPEeCCHOHATBHON Tema 5.1-5.2 [TpoBeneHNEe XUMHUECKOTO
JESTEIIbHOCTH Tema 6.1-6.4 HKCIIEPUMEHTA
Tema 7.1 Beinonuenue
Tewma 8.1 KOHTPOJIbHBIX
OK 04. Tema 1.7 pabor 1o
O} dexTuBHO B3aUMOICHCTBOBATD U Tema 2.1-2.2 pasziejaM TMCIUIUIMHBI
pa60TaTI) B KOJUIEKTUBE U KOMaH/IE Tema 4.1 O1neHka caMmoCTOSITEILHO
Tema 5.1-5.2 BBITIOJIHEHHBIX 3aJJaHUI
Tema 6.1-6.4 3amura penieHus Kec-
Tema 7.1 3aja4 (¢ yuetom Oynyuieit
Tewma 8.1 npo¢eCCHOHATIBHON
OK 07. ConeiicTBOBaTh COXPAHEHUIO Tema 1.6 JeSITETIbHOCTH)
OKpY>KarollIeu Cpebl, Tema 5.1 Brinmosnnenue 3aganui
pecypcocOepexeHuo, MpUMeHsITh 3HaHus | Tema 8.1 MIPOMEKYTOUHOU
00 U3MEHEHUU KJIMMAaTa, IPUHIIATIBI aTTecTaluu
OepeKIMBOr0 MPOU3BOJICTBA, FIPPEKTUBHO
JICCTBOBATH B YPE3BBIYAMHBIX CUTYaLHSIX

4.2. Ouenounble maTepuajsbl o gucuumiaune bJ1.09 XUMHUA

Kontponbno-onieHounsie cpeacrBa (KOC) mpennasHadeHbl 1711 KOHTPOJIS U OIICHKH
pe3ynbTaToB ocBoeHusl yueOHou nucrumuinabl bJ1.09 Xumus B coorBerctBuu ¢ ®I'OC CIIO.

KOC BxitoyaroT B ceOsl OLEHOYHBbIE MaTepuaibl AJs MPOBEACHUS MPOMEKYTOUHOM
aTTeCTalUU.

[TpomMexyTouHas aTTecTalus MPOBOJUTCS COTTIACHO y4eOHOMY TIIaHY.

dopma IpOBEACHUS TPOMEKYTOUHON aTTECTAIlUU:

Cemectp | Dopma npoMexyTOYHOH aTTeCTalluu O1eHOYHBIE MaTepUalIbI
1 Hpyrue hbopMbl KOHTPOJIS 421
2 Hpyras ¢popma KOHTPOIIS 422
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4.2.1 CTpyKTypa OlleHOYHbIX MaTepuaJjoB 1 cemecTp

OueHoYHbIE MaTepHanbl BKIIOYAIOT B ce0S TMEpEeYeHb TEOPETHYECKHX BOIPOCOB H
NPAaKTUYECKUX 33aJaHUN JUI MHUCbMEHHOW KOHTPOJBHOW pabOThl M KPUTEPUH OLICHUBAHMS JJIS
IPOBEACHUS IPYTUX POPM KOHTPOJIS (KOHTPOJILHON PabOTHI).

IlepeyeHb BONPOCOB [IJIsl MIPOMEKYTOYHOM aTTeCTAUMM B BUJIE APYruxX GopM KOHTPOJIA

1. Pa3zbscHuTe nMpaBuiia TEXHUKU OE30MACHOCTH NMPH paboTe B KAOMHETE XUMHUU. YKaKHUTE
OCHOBHBIE TpeOOBaHHUS K POBEICHHUIO TAOOPATOPHBIX OIBITOB.

2. Chopmymupyiite Ilepmoguyeckuii  3akoH.  PackpolTe  CTpYKTypy  CTpOEHHUSA
IIEPUOJUYECKON CUCTEMBbl XUMHUYeCKUX aiemMeHToB [[.M. Menneneesa. JlaiTte XapakTepUCTUKY
CPYII U IEPUOJIOB.

3. OO0ocHyiTe CBSI3b MEXIY CTPOCHHEM JJIEKTPOHHOW 00OJIOUKM aTOMa W XMMHUYECKHMU
CBOMCTBaMM 3yieMeHTa. [laliTe XapakTepUCTUKY XMMHYECKOMY 3JIEMEHTY [0 TOJOXECHHUIO B
MEPUOANYECKON crcTeMe (TI0 CBOeMY BBIOOpPY).

4. CdopmynupyiiTe MOHATHE «BAJIEHTHOCTHY». YKa)KUTE BaJICHTHBIE BO3MOKHOCTH aTOMOB
METAJIJIOB U HEMETAJUIOB, C YYETOM UX IOJIOKEHUS B IepruogudecKkoi cucteme. OTMEThTE, Kakast
CTENEHb OKUCIICHUS XapaKTepHa /Il METaJUIOB U HEMETAJUIOB, MOSICHUTE [IOYEMY.

5. JlaiiTe ompenenieHHe XUMUYECKOM CBSI3U. YKaXXUTE BHUIbI XUMHUECKOU CBsi3U. Boimenure
0COOCHHOCTH MOHHOM XMMHYECKOH CBSI3U, JaiiTe ompeesieHne 1 O0IIYI0 XapaKTePUCTHUKY.

6. JlaliTe ompenencHUE KOBAJICHTHOW CBS3W. YKAXKHTEC BHJBI KOBAJICHTHOW CBSI3H,
pa3bsCHUTE OCOOEHHOCTHU MOJISIPHON, HETIOSPHON U TOHOPHO-aKLIETITOPHOM CBS3H.

7. JlaiiTe ompezneneHue BOJAOPOJHOM M METAJUIMYECKOM CBA3U. Bplnenure 0coOEHHOCTH
JAHHBIX BUJIOB cBsi3el. [IpuBenuTe mpumepsl, B KAKUX COCIMHEHUSX OHU BCTPEYAIOTCS.

8. CdopmynupyiiTe TOHATHS «XUMHYECKAsi PEAKIUD», «XUMUYECKOE YPaBHEHHE PEaKIIUN.
Onuuure npaBwia MO COCTaBICHUIO XMMUYECKOTO YPABHEHHS PEAKIUHU. YKaKHUTE MPUHLUIT
KJIacCU(UKAUN XUMHYECKUX PEaKIUii.

9. CdopmynupyiiTe TOHITHE «XUMUYECKash KHHETHKa». JlaliTe ompeneneHue CKOPOCTH
XUMHYECKOH peaknuu. Beimenute (akTopel, OT KOTOPHIX 3aBHCUT CKOPOCTh XHUMHYECKOU
peakuuu. Kakue peakiyy Ha3pIBalOT KaTAIUTUUYECKUMU, @ KAKUE HEKATaJTUTUYECKUMH.

10. aliTe ompenereHHEe XUMHUYECKOMY PABHOBECHIO. YKa)XHTE YCIIOBHS, BIHSIOIINE Ha
CMEIIIEHNE XUMHUUYECKOTO paBHOBecHs, puHuun Jle-IllaTense.

11. ChopmynupyiiTe TOHATHS  «TEPMOXHMMHUYECKAs peakUus», «TeIIoBoM  dddexT
XUMHUYECKON peakiumn». YKaKUTE KIAaCCH(PHUKAIUI0 XUMHUYECKUX PEAKIUi MO BBIICICHUIO U
MOTJIOUIEHUIO SHEPTUH.

12. laliTe ompeneneHHs CICAYIOIIMM TOHATHAM: «TeIIOBOM 3ddekr peakuumy,
«GHTANBINY, «CTAHJAPTHAs SHTAIBIM 00pa3oBaHus BeulecTB. [IpuBenuTe ux 0603HaYEHUS U
€AVHMILIBI U3MEPEHHUS.

13. [aiiTe ompeselieHre MOHSATHIO «IHTPOIHM», KaKk OHa 0003HAYAETCS M B KaKUX €IMHUIAX
n3Mmepsiercs? IloscHuTEe, Kak M3MEHSAETCS SHTPOIHUS B CIEAYIOIIMX IPOLECCaX: paclIMpEeHue
ra3oB; CKM)KEHHUE ra30B, YBEJIMUYECHNE KOHIEHTPALIMU 1 KPUCTAJNIN3allUs BEIIECTB.

14. laiiTe onpezeneHre OKCHJAM, YKaKUTE OOLIyI0 (OpMYNy U MPAaBUIO HOMEHKIATYPHI.
Pazbsicuure npusHaku KiaccU(PHUKAUM OKCUAOB, NMPUBEAUTE MPUMEpPHI. 3alMIINTE CXEMbl (B
BUJC XUMHUYECKUMX YPaBHEHHUH peakluH) B3aHMMOJAEHCTBHS OKCHUIOB C BOJOH, KUCIOTaMU M
HiesI04aMu.

15. [laiite  ompeneneHUWE OCHOBAaHUAM, YKaxuTe oOmyro ¢GopMyly U  TIPaBHIO
HOMEHKJIATypbl. Pa3zbsicHUTE MNpU3HAKU KiIacCU(PUKAIMM OCHOBAHUMN, MPUBEAUTE MPUMEPHI.
3anuIuuTe CXEMbl B3aMMOJCHCTBMSI OCHOBAaHUM C METalllaMH, KUCIOTaMU U COJISIMHM, B BHJE
XUMHUYECKHX ypaBHEHHUI peaklnu.

16. laiiTe ompeneneHue KUCIOTaM, YKaKuTe oOIIyto (GopMyidy U MPaBUIO HOMEHKJIATYPHI.
Pa3zpscHuTe mpu3HAKM Kiaccu(UKaMM KHUCIOT, IpHUBenuTe mnpuMepsl. [IpuBenute mpumepbl
B3aMMOJEMCTBUS KUCIOT ¢ METAJJIaMH, OKCHJIaMHU METaJNIOB, OCHOBAHUSIMH, U COJISIMHU, CXEMBbI
3aMULINTE B BUJIE€ XUMUYECKUX YPaBHEHUN peaKIiu.
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17. Vkaxkure CcBA3b MEXIy HEOPraHMYECKMMHU U OPraHMYECKMMHU KHCIOoTaMu. Beinenute
oOune cpoiictBa kucior. [IpuBeaute mpuMepsl KUCIOT HIMPOKO HCHOJIb3YEMBIX B MHILEBOI
NPOMBIIIJICHHOCTH, YKQXXHUTE UX UHANBUAYAIbHBIE 0COOCHHOCTH B 3aBUCUMOCTH OT KJIacca.

18. JlaiiTe ompeaciieHHE COJM, YKaXUTE OOmyro GOopMyily W TPaBUIO HOMEHKJIATYPHI.
Pa3zpsicaute mpusHaku kinaccudukanumm coineil, mpuBeaurte npumepsl. IlpuBenure mpumeps
CoJIeH MHUPOKO MPUMEHSIEMbIX B MUIIEBOM MPOMBIIIJICHHOCTH.

19. lalite ompenencHHe MOHATUIO «PACTBOPbD» W HA30BUTE OCHOBHBIE KOMIIOHEHTHI
pacTBopa Ha IpUMepe BOJHOTO pacTBOPa CEPHOM KUCIOTHI.

20. ChopmynupyiiTe OCHOBHBIE IOJIOKEHHSI XHMHUYECKOW Teopuu pactBopoB 1.
MenneneeBa. Kakue HOBbIE HaydHbIE HaIllpaBJICHUS BO3HUKIM Ha 0aze 3TOW Teopuu? YKaKuTe
3HAYMMOCTb JJAHHOM TEOPHH C TOUKH 3peHHs Oyayiien nmpodeccuu.

21. Oxapakrepusyiite oOmnme (U3NYeCKUe CBOWCTBA METAUIOB. Pa3bsicHUTE Ha NpuMepe
HATpus, MarHus, aJIOMHUHHUS M LHMHKAa II0JIO)KEHWE METaUIOB B IEPUOJUYECKON CUCTEME
xummuueckux snemeHToB [[.M. MenzaeneeBa. Ykaxure 0COOEHHOCTH CTPOCHHE aTOMOB.

22. Yxaxure oOume crnocoObl MOIydeHUs] METaIoB. Beliennre xapakTepHble XUMUYECKHE
CBOMCTBa METa/NIOB, YYHTHIBAas IIOJIOKEHUWE B pALy HampsbkeHua. OObICHUTE CHOCOObI
MOJIyYEHUsI CTVIABOB U MPUHIHI KJIaCCU()UKALIMU HA YEPHBIC U [[BETHEIE.

23. JlaliTe ompenelneHHe KOPPO3MM METAJUIOB.  YKaXUTe MPHUHLHUI KiIacCU(DUKAINH
KOPPO3HH U BBIACTUTE CIIOCOOBI 3aIUTHI OT HEe.

24. OxapakTepu3yiTe MOJIOKEHUE HEMETANIOB B TMEPUOAUYECKON CHCTEME XHUMUYECKUX
anemenToB J[.11. Menneneesa. Pacckaxkure 0o CTpo€HHE aTOMOB Ha PUMEPE XJI0pa, CEPBI, a30Ta.
3anuiuTe CXeMbl B3aUMOJCHCTBHE HEMETAINIOB C MTPOCTHIMU BEIIECTBAMU Ha MPUMEPE PeaKkIuil
COEIMHEHUS CEpPhI C METAJIJIaMH, BOJOPOJIOM U KHCIOPOJIOM.

25. IlpuBenute OOLIYI0 XapaKTEPUCTUKY HEMETaUIOB TIJIaBHBIX MOATPYII Ha IMpUMEpe
raJloreHoB. Brigenure oTnuuns GU3NIeCKUX CBOMCTB HEMETANIOB OT METAJIJIOB.

26. ChopMmynupyiiTe MOHSATHE «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peaKkUuuy». Bbimenute
CYILIHOCTb IIPOLIECCOB OKUCIIECHHUS U BOCCTAHOBJICHUS. YKAKUTE CTEIIEHb OKUCIIEHUS AJIEMEHTOB
B COCIMHEHUH, C YUETOM CBOMCTB 2JIEMEHTOB METAJUIOB U HEMETAJIOB.

27. Pacckaxkure IMpaBHiia UCIOJIH30BAHUS JICKAPCTBEHHBIX MPENapaToB. YKaXHUTE MPUHIIMIT
KJIacCU(UKAIIMU JIEKAPCTBEHHBIX MPENapaToB.

28. [losicHUTe, KaKWe MaTepHajbl WCIONB3YIOT JUIS JJIEKTPOHUKH. OOBICHUTE KaKue
MaTepuaibl OTHOCATCS K HaHOMaTepuanaMm. [[aiiTe ux XapakTepUCTUKY.

29. YkaxwuTe, KaKue OpraHWYecKHe M MUHEpaJIbHBIE yIOOPEHHUs IHMPOKO HCHOJIB3YIOTCS B
COBPEMEHHOM CeNbCKOM X03sicTBe. OOBSICHUTE pOJIb HCIOJB30BaHUS yAOOpEeHU mpu
BBbIpAlIBaHUM OBOIIEH U QPYKTOB. Brienure mitocsl 1 MUHYChI UX IPUMEHEHUS.

HpI/IMepHLIe 3adaHudA 1JId HpOMe)KyTOqHOﬁ aTTeCTallui B BUJI€ IPYIrUX (l)OpM KOHTPOJAA

1. Bam wu3BecTHBI clieayronme CrocoObl pa3feieHusi CMecei: oTcTanBaHue, (UILTPOBAHUE,
TUCTHILIAIMS (TIeperoHka), 1edCcTBUe MarHUTOM, BBIMTapuUBaHUe, Kpuctamiusanus. Ha puc. 1-3
M300pakeHbI TPUMEPHI UCTIOIH30BAHUSI HEKOTOPBIX U3 MEPEUUCICHHBIX CIIOCOOOB.

Kakue wu3 n300pak€HHBIX CIIOCOOOB MOXXHO MPUMEHUTH ISl pa3felieHusi CMecew,
3alTUUTE HOMEP PUCYHKA U CIIOCOO pa3eICHHs] CMECH:
1) BOJBI U HAXOASIIUXCS B HEW IPEBECHBIX CTPYKEK;
2) pEYHOTO MECKa U HKEJIE3HBIX CTPYKEK.

Puc. 1 Puc. 2 Puc. 3
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2. Ha pucynke n3o0pakxeHa MO sIpa aTOMa HEKOTOPOTO XUMHUYECKOTO 3JICMEHTA.

e @ - TIPOTOHBI

08 O - HEUTPOHBI

O3HaKOMBTECH C IIPEUIOKEHHON MOJIEIIBIO U BBIIIOJIHUTE CIEAYIOIUE 3a1aHuUs:

1) 3anummTe CUMBOJI XMMUYECKOI'O 3JIEMEHTa, KOTOPOMY COOTBETCTBYET JaHHAs MOJEIb
aToMa;

2) 3amMIIUTE YUCIIO 3JIEKTPOHOB BO BHELIHEM CJIO€ aTOMa 3TOr0 3JEMEHTa U HOMeEp
nepuona B Ilepuoanueckoil cucreme xuMuueckux sneMeHToB .M. MenneneeBa, B KOTOpOM
PACIIONIOKEH 3TOT HJIEMEHT;

3) ompexenuTe, K METAUIaM WJIM HEMETalJIaM OTHOCHTCS IIPOCTOE BEIIECTBO, KOTOPOE
00pa3yeT 3TOT JIEMEHT.

3. Ilepuonuueckas cucremMa XUMU4eckux snemeHToB J[.M. MenneneeBa — 6oraroe XxpaHWIUIIE
UHPOPMALIUM O XUMHYECKUX JIJIEMEHTaX, MX CBOWCTBAaX M CBOMCTBaX WX coenuHeHHWd. Tak,
HalpuMep, HU3BECTHO, YTO C YBEIMYCHHEM IIOPSAIKOBOTO HOMEpPAa XUMHUYECKOIO DIIEMEHTa
AJIEKTPOOTPULATENIBHOCTD B IIEPUOAAX BO3PACTAET, a B TPYIIaX YMEHbBIIACTCS.

VYuureiBas 3THM  3aKOHOMEPHOCTHM,  PAcCIOJOXHUTE B  IOPSJKE  YMEHbBIICHUS
JIEKTPOOTPHUIIATEIIFHOCTH cieayromue vieMeHTl: N, O, Mg, Al. 3anumure CHMBOJIBI
3JIEMEHTOB B HYXKHOM ITOCJIEJOBATEILHOCTH.

4. B npuBeaEHHONW HWKE TaOJIMIIE JaHA HEKOTOpas MHMOpMAIUs O BUAAX XMUMHYECKOW CBS3H:
KOBAJICHTHOU Y HOHHOMU.

XuMHu4yeckas cBfi3b

KoBanentnas Honnas

O6pa3013aHa aTOMaMHM OJHOI'O B TOI'O K€ O6pa30BaHa arToMaMM MCTallla 1 HEMCTallla
9JICMCHTa-HEMETAaJlJIa UJIKM aTOMaMH
Pa3JIMYHBIX HCMCTAJIJIOB

Ncnone3yst nanHyro nHpOpMamuio omnpenenure, B kakoMm u3 BemectB: Sr, BaCly, CoHe
HPUCYTCTBYET KOBAJICHTHAs CBs3b, 3 B KAKOM — HOHHas.

3anuiuTe B COOTBETCTBYIOLIUE (POPMYJIIbI BHIOPAHHBIX BELIECTB:

1) BemecTBO C KOBaJIEHTHON CBS3bIO

2) BEUIECTBO C MOHHOM CBSI3bIO

IIpouumatime creoyrowuii mekcm u binoaHume 3a0anus 5—1.

ConepxaHre XMMHUYECKOTO 3J€MEHTa a30Ta B 36MHOH Kope (BKiIIouas rujpocdepy H
atmocdepy) cocraBiasier 0,04% mo wmacce. Ilpu 3Tom OOnbIIas €ro 4acTh HAXOAWUTCS B
atMocdepe B Bujae mnpocroro BemecTBa (N2). A30T sBiIseTCS INIABHOW COCTaBHOHM YacThiO
BO3/yXa, ero 00bEMHas 10151 B Bo3ayxe coctapiseT 78%.

IIpocToe BemiecTBO a30T XUMHUYECKHU JI0BOJIBHO MHEPTHO. [Ipu OOBIYHBIX YCIOBHSX a30T
pearupyeT TOJbKO ¢ juTHeM, oOpa3ys Hutpua (LisN), u numb npu HarpeBaHUM 00pa3yroTcs
HUTPHUBI U IPYTUX aKTHUBHBIX MeTaJIoB. C KHCIOPOJOM a30T pearupyeT NpU OYeHb BBICOKOH
temriepatype (Boime 2000°C), mpuuém npu 3Tom obpasyercs raz3 NO. B mpupoaHbIX yCIOBHSIX
IIPOTEKAaHNE ITOM PEaKIIMHA BO3MOXKHO IIPU pa3psiie MOJHUHU BO BPEMS I'PO3BI.

C BOIOpOAOM a30T BCTyHmaeT BO B3aMMOJEICTBHE NIPU BBICOKON TeMIeparype,
MOBBIIIEHHOM JIaBJICHUM M B MPUCYTCTBHM KaTaiu3aTopa. OCHOBHOE NPUMEHEHHE a30Ta — B
KayecTBEe MCXOJIHOTO MPOJYKTA JJIsi CHHTE3a aMMHaKa, a30THOM KHCIIOTHI M HEKOTOPBIX JPYTUX
coeauHeHuil. Kpome TOro, oH mNpUMEHSETCS A 3alOJHEHHs DSJICKTPUYECKUX JIaMIl, IS
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CO3J]aHUsI MHEPTHOM Cpelbl MNpPHU MPOMBIILIEHHOM MPOBEACHUH HEKOTOPHIX XUMHUYECKHUX
peaKuii, MpU MepeKayKke roprounXx KUJIKOCTEH.

A3zortnas xuciora (HNO3) sBrsercs cuibHOM kucinoToid. OHa TPOSBISET Bce OOIIHE
CBOMCTBA KHCJIOT: B3aUMOJICUCTBYET C OCHOBHBIMU U aM(pOTEPHBIMHU OKCHIAMHU, OCHOBAaHUSMH H
aM(pOTEPHBIMH THAPOKCUIAMH, COSIMH CIIA0BIX KUCIOT. [IpoayKTOM peakiuu a30THONH KHCIOTHI
¢ runpokcuaom kamsi (KOH) sBnsercst kanmitHas cenurpa (KNO3), ImMpoko UCmob3yronascs
B KaueCTBE MUHEPAIBHOTO ynoOpeHus. Takke B KauecTBE yJOOPEHUM UCIONIB3YIOTCS U JPYrue
comu azotHor KucioThl (NaNOs, NHsNO3). Emé omHO# 001acThl0 NMpPUMEHEHHUsS a30THOH
KHCJIOTHI SIBJISIETCS] IPOU3BOJICTBO B3PHIBUATHIX BEIIECTB.

5. CnoxHbple HEOpraHMYECKHE BEUIECTBA YCIOBHO MOXHO paclpeienuTb, TO €CTb
KJIaCCU(UIIUPOBATh, 110 YETHIPEM TpyIIaM, Kak MOKa3aHo Ha cxeMe. B 3Ty cxeMy [uist Kax 101 u3
4eTBIpEX TPYNI BOHUIIUTE XUMHUYECKHE (DOPMyIBI BEIIECTB U3 TE€X, O KOTOPBIX T'OBOPUTCS B

HpI/IBeI[éHHOM BBIIIIC TCKCTC.
( CrnokHeIE BEIIECTBA ]

=) (/) ( ) (o)
O OCD ( )

6. CocraBbTe XMMHUYECKME YpaBHEHHsI peakUuil MpOLEccCOB, O KOTOPbIX T'OBOPUTCS B
[IPUBEACHHOM BBIIIE TEKCTE.

1) cocTaBbTe MOJNEKYIISIPHOE YpaBHEHHUE PEAKLIMU a30Ta C JIUTHUEM.

2) yKaxuTe, K KAKOMY THUILY (COEUHEHMS, pa3JI0KEHUs, 3aMELICHHs, 0OMEHa) OTHOCUTCS
9Ta peaKLys.

7. CocraBbTe MOJIEKYJISIPHOE YpaBHEHHE YIIOMSIHYTON B TEKCTE PEAKLIMU.

1) Mex1y TUAPOKCUIOM Kallusl U @30THOM KUCIIOTOM.

2) yKaxuTe, I7A€ MNpPUMEHSETCd MPOAYKT pPEaKIMU THIPOKCUAA Kajaus ¢ a30THOH
KHCIIOTOM.

8. JlaHa cxema OKHCIUTEIHbHO-BOCCTAHOBUTEILHON peaKIny.
Fe(OH). + Br2 + KOH— Fe(OH)3 + KBr

1) ykaxuTe OKHCIUTENIh H BOCCTAHOBUTEIT.

2) paccTtaBbTe KO3()PUINEHTHI B ypaBHEHUH PEAKIIHH.

9. Jlana cxema npeBpaleHHiA:

Zn(OH); — ZnCl; — X ="— ZnO
Hamumure MOIEKyIspHbIE YpaBHEHHs DPEAKLUN, C MOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTH
yYKa3aHHbIE PEBPALCHUS.

10. OgHuUM W3 BaXKHBIX IMMOHSATHH B JKOJOTHU M XHUMHUHU SIBJISETCS «IPEISITBHO JOMYyCTHMAs
koHuentpauus» (IIIK). ITJIK — 3To Takas KOHLEHTpalus BPEeIHOTO BEIIECTBA B OKpYXarolen
cpene, MPUCYTCTBYs B KOTOPOM IOCTOSHHO, JAHHOE BEIIECTBO HE OKA3BIBAET MPSMOrO WU
KOCBEHHOTO HEOJIarompusTHOTO BIWSHUS HA HACTOSIIEe WM Oyayilee MOKOJIEHUE B TEUCHHE
BCEH KHM3HHU, HE CHMKAeT pabOTOCIOCOOHOCTH UE€lIOBEKa, HE YXYALIAeT €ro cCaMO4YyBCTBHS U
YCIOBUU KU3HH.

ITJIK xnopa B Bo3ayxe coctasiser 0,03 mr/m3.

B nmomemenuu miomaneio 25 M2, ¢ BBICOTOM mMOTONKa 2,8 M HpU BIAXKHOU yOOpKe C
HCIIOJIb30BaHUEM XJIOPCOAEPKAIIMX Je3UHPHUIMPYIOMIUX CPEACTB B BO3AYX BBIAECINUIOCH 2,2 MI
xjaopa. Onpeaenure U NOATBEPAUTE pacu€TaMu, MPEBBIIIAET JIU KOHLEHTPAIUs XJI0pa B BO3yXe
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nmanHoro momemenus 3Hadenwe [IJIK. Tlpemmoxute cmoco0, TMMO3BOJSIIONIMA CHU3HUTH
KOHIIEHTPAIIUIO XJIOPA B MOMEIIICHUHU.

11. JIns MaprHOBaHHUS OIAT MCIOJB3YIOT MapuHal ¢ MaccoBou nonel conmu 7%. PaccuumTaiite
Maccy COJIM U Maccy BOJbI, HEOOXOAUMBIX JuIsi mpurotosieHus 800 T Takoro pactBopa.
3anuiuTe NoApoOHOE pelIeHUE 3a1auH.

4.2.2. CTpyKTYypa OlIeHOYHBIX MaTepPHAJIOB 2 ceMecTp
OneHouHble MaTepuallbl BKJIIOYAIOT B ce0S MEPEYeHb TEOPETHUECKUX BOIPOCOB H

MPAKTUYECKUX 3aJIaHUi ISl TMCbMEHHOW KOHTPOJBHON PabOThl M KPUTEPUU OICHUBAHUS IS
MIPOBEACHUS APYTUX (HOPM KOHTPOJIS (KOHTPOIBHOU paboTHI).

Hepeqenb BOIIPOCOB I l'lpOMC)KyTO'lHOﬁ aTTeCTallui B BUAE€ APYIUX (l)OpM KOHTPOJAA

1. Pacckaxure TmpaBWia TEXHMKM Oe3omacHocTH mpu paboTe: a) ¢ KUCIOTaMu,
OCHOBaHUsMHU, 0) C MIeTI0YaMH, B) CO CHUPTOBKOW. YKaXXUT€ OCHOBHBIC TpEeOOBAHHS K
MPOBEJICHUIO JTA0OPATOPHBIX OIBITOB.

2. Coopmymupyiite Ilepmommueckuit  3akoH.  PackpoiiTe  CTpyKTypy  CTpOCHHSA
MEPUOIUYECKON cucTeMbl XxuMuueckux asnemeHToB [[.M. Menneneesa. JlaiiTe XxapakTepuCTUKY
TPYIII U IEPHOJIOB.

3. ChopmynupyiiTe NOHITHE «BAJCHTHOCTHY». YKAXXUTE BAJICHTHBIE BO3MOKHOCTH aTOMOB
METaJUIOB U HEMETAJJIOB, C YYETOM MX IOJIOKEHUS B Iepruoandeckon cucreme. OTMEThTe, Kakas
CTENEHb OKUCIICHUS XapaKTepHa JIJIsl METaJUIOB U HEMETAJUIOB, MOSICHUTE [TOYEMY.

4. ]JlaiiTe ompeneieHUe XUMUUECKOU CBSI3U. YKaKUTE BUbI XUMUYECKOW CBSA3U. Briienure
OCOOCHHOCTH MOHHOM XMMHYECKON CBSI3H, JaiiTe ompejelieHue M OOIIyI XapaKTepHcTUKy. B
CBOCH Tpo()eCCHM TIPH BBINOJHCHUU, KAaKUX padOT Oy/eTe yYUThIBATH OCOOCHHOCTH WOHHOM
CBSI3U.

5. [aiite omnpeneneHue KOBAJICHTHOW CBSI3U. YKaXKUTE BHUJBI KOBAJCHTHOM CBSA3W,
pa3bsCHUTE OCOOCHHOCTH MOJSPHOH, HEMONSPHOM H  JOHOPHO-AaKIETOPHOH  CBS3H.
[Tepeuncnure 0COOEHHOCTH KOMITO3UTHBIX MaTEPHUAIOB, O0YCIIOBIIEHHbBIE KOBAJIEHTHOM CBS3bIO.

6. JlaiiTe ompeneneHue BOJOPOJHON W METAIITUYECKOW CBsI3U. BbraenuTe 0COOEHHOCTH
JNAHHBIX BHJIOB cCBs3ed. [lpuBenaute mnpuMepsl, B KAaKWX COCIUHEHUSX OHHM BCTPEYAIOTCA.
Ha3oBuTe, kakue cBOWCTBa METAJIJIOB 3aBUCAT OT METAJUIMUYECKOU CBSI3H.

7. ChopmynupyiiTe HOHIATUS «XUMHUYECKAs] PEAKIUNY, «XUMHUUECKOE YPaBHEHHE PEAKIUI.
OnuimuTe mpaBwiia MO COCTABICHUI0O XUMUYECKOTO YPAaBHEHHS PEAKIMHU. YKAKHUTE MPUHIUI
KJTaCCU(UKAIUU XUMAYECKUX PEAKIUH.

8. CdopmynupyiiTe MOHATHE «XHUMHYECKas KUHETHKa». JlaiTe ompenesieHne CKOPOCTH
XUMHUYECKON peakuuu. Bpigenute (akToppl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMHYECKOMH
peakuun. Kakue peakiiuy Ha3pIBalOT KATAIUTHYECKUMU, @ KAKNE HEKATATMTUYECKUMH.

9. [laiiTe ompenencHHE XUMHYECKOMY PaBHOBECHIO. YKa)KUTE YCIOBHS, BIUSIONINE Ha
CMellleHne Xumuueckoro pasHoBecus, npuHuun Jle-Illarense. HazoBute, kakue (axTopsl
OyJeTe yYUThIBaTh MPHU BHIMIOTHEHUH PEMOHTHO-CBAPOYHBIX PadoT.

10. ChopmynupyiiTe TOHATHS «TCPMOXHMHYECKAs pEAKIUs», «TEINIOBOH  3PdeKT
XUMHUYECKON peakium». YKaKUTE KIACCH(PHUKAIUI0 XUMHUUYECKUX PEAKIUi MO BBIICICHUIO U
norJiomenuio dHeprun. HazoBurte, kakue ¢akTopel OyneTe YYWTHIBATH MPH BBHITIOJHEHUU
PEMOHTHBIX PadoT.

11. laiiTe  ompepeneHHe OCHOBAHHUSM, YKaKHTe 0O0myo GopmMyiay ©  TpaBUIIO
HOMEHKJIATyphl. Pa3zbsicHUTE MNpU3HAKU KIacCU(PHUKAIMU OCHOBAHUW, MPUBEAUTE MPUMEPHIL.
3anuIInuTe CXEMbl B3aMMOJCHCTBHS OCHOBAaHWUW C METAJUIaMH, KUCJIOTaMU M COJISIMH, B BHJIE
XUMUYECKUX YPaBHEHUH pPEaKIUU.

12. JlaiiTe ompejelieHue KUCIOTaM, YKaKUTE OOIIyr0 (GOopMyITy U MPABUIO HOMEHKIATYPHI.
Pazpsicuute mpu3HaKu Kiaccu(UKAIMM KHUCIOT, MpUBEAWTE TpuMephl. [IpuBenure mpumepsl
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B3aMMOJEHCTBUS KUCIOT ¢ METaJJIaMH, OKCH/IaMH METaJJIOB, OCHOBAHUSIMHU, U COJISIMHU, CXEMBbI
3aMUIINTE B BUJIE€ XUMUYECKUX YPaBHEHUN peaKIiu.

13. Ykaxure CBA3b MEXKIy HEOPraHWYECKHMMH M OPraHMYECKUMH KHCIOTaMH. Bpinenure
oOurne cBoiicTBa KUCIOT. [IpuBenuTe mpuMepsl KUCIOT, HIMPOKO HCIOIb3YEMbIX B PAa3IUYHBIX
OTpaciiIX IPOMBILUIEHHOCTH, YKQXXHUTE WX HHAWBUIYaJIbHbIE OCOOEHHOCTU B 3aBHCHUMOCTH OT
KJiacca.

14. JlaiiTe ompeneneHUE CONMH, YKOKUTE OOIIY0 (GOpMYyITy H TMPABUIO HOMEHKJIATYPHI.
PazpscHuTe npuszHaku KiaccUpUKaUU Ccojeil, mpuBenute npumepsl. [IpuBeaute mnpumepsl
coJieH, IHMPOKO IPUMEHSAEMBIX B PA3JIMYHBIX OTPACISAX MPOMBIIUIEHHOCTH.

15. Oxapakrepusyiite oOmre Quanyeckue CBOWCTBa MeTaysioB. PasbsicHUTEe Ha mpuMepe
HaTpus, MarHus, aJIOMMHHUS U LHMHKAa II0JIO)KEHHE METAJUIOB B IIEPUOAMYECKON CHCTEME
xummuueckux snemeHToB [[.M. MenzaeneeBa. Ykaxure 0COOEHHOCTH CTPOCHHE aTOMOB.

16. Ykaxure obumpe crocoObl MOoIydeHus] MeTauioB. Beiiennre xapakTepHble XUMUYECKHE
CBOICTBa METa/NIOB, YYHTHIBas IIOJIO)KEHUWE B pALy HampspkeHua. OObICHUTE CHOCOObI
MOJIyYEHHUs CIJIABOB U MPUHIUI KJIacCU(PUKALMU HA YEPHBIE U [[BETHBIE.

17. JlaiiTe onpeneneHue KOPpO3UU METAIIOB. Y KaKUTE MPUHIIUI KiIaccuUKaAIU KOPPO3UH
U BBLIEIUTE CIIOCOOBI 3alllUThl OT Hee. PacckaxuTe, moueMy HYXHO MPOBECTU 00€3KUpPUBAHUE
MOBEPXHOCTU METalljIa Mepe/i PEMOHTHO-CBAPOUHBIM IIPOLIECCOM.

18. OxapakTepu3yiiTe TOJOKEHUE HEMETAUIOB B TEPHOAMYCCKON CHCTEME XHMHYSCKUX
anementoB .M. MenzeneeBa. Pacckaxxute o cTpoeHre aTOMOB Ha IIpUMeEpe XJIopa, Cephl, a3oTa.
3anuiuTe CXeMbl B3aUMOJACHCTBHE HEMETAJJIOB C IPOCTHIMU BEILIECTBAMU Ha MPUMEPE peaKuil
COEIMHEHUS Cephbl C METAJJIaMH, BOJJOPOJIOM M KHCIOPOIOM.

19. [IpuBenuTe OOIIYIO XapakTEPUCTHKY HEMETAUIOB TJABHBIX MOATPYNI Ha MpuUMepe
rajioreHoB. Beigenure otnuyns GU3NYecKuX CBOMCTB HEMETAIIOB OT METAJIJIOB.

20. YKaXuTe OCHOBHBIC TIOJIOKEHUS TEOPUU CTPOSHHS OPraHMYeCKHX COeAMHEHHH A.M.
bytnepoBa. Pacckaxkute O XUMHYECKOM CTPOCHUHM BEIIECTBA, MpPaBUJIAX HOMEHKJIATYPHI M
IPUHLIUIIAX U30MEPUH.

21. JlaiiTe ompejeNeHUE YIJIEBOJOpPOJaM: IMpeNeiIbHbIM U HEMpeNeibHBbIM. YKaXKHUTE HX
NPUHIUN KJIaccu(uKkanuy, oOmue (GopMylibl, HpaBWiIa HOMEHKIATYPHl M BUIBl H30MEPHHU.
[IpuBenure mnpuMepbl IMIHUPOKO HCIOIB3YEMbIX YIJIEBOJOPOAOB B Pa3IUYHBIX OTPACIIX
MPOMBIIIIIEHHOCTH.

22. OxapakTepu3yiiTe NpPUPOAHbIE HUCTOYHMKH YIJIEBOJOPOJIOB — Tra3, KaMEHHBIH Yroib.
Vkaxute ux (pU3NYECKHUe CBOMCTBA, CIOCOOBI MOJTYYEHUS M TEepepadOTKU, MCIOIb30BAHHUE B
IPOMBIIIJICHHOCTH U B OBITY.

23. Jlaiite onpenenenne HedTH. Boigenure ee puzndeckne CBOMCTBA, CIIOCOOBI MOTyYSHHS U
nepepadoTKU. YKaKuTe MpUMEHEHHE HEPTEPOAYKTOB B IPOMBIIIIICHHOCTH U B OBITY.

24. Jlaiite ompejiereHWe CHUPTaM: OIHOATOMHBIM, MHOTOATOMHBIM H apOMaTHYECKHM.
VYKaxuTre UX HOPUHIUN KiIaccupUKauu, oodue (opmysbl, IpaBuila HOMEHKJIATYPhl U BHJIBI
nzomepuu. [IpuBenure npuMepsl MHUPOKO UCIIOJIB3YEMBIX CIIUPTOB.

25. Jlaiite ompeneneHue alpJeruaaM M KEeTOHAM. YKaKUTe WX NMPUHLHUI KiIacCU(UKaIUH,
oOure (opmyIbl, MpaBUiia HOMEHKIATYphl M BUBI n3oMepuu. IlpuBenurte npumepbl HIMPOKO
UCTIOJIb3YeMbIX KapOOHWIBHBIX COETMHEHUH.

26. Jlalite ompenencHre KapOOHOBBIM KHCIIOTaM U JKUpaM. YKaXHUTe €X TPUHITAT
KjIaccupukanuy, obmme ¢GOopMynbl, MpaBWia HOMEHKIATypbl M BHUAbI H3oMepuu. J[laiite
XapaKTepUCTUKY IIMPOKO HCIOJb3yEMbIM B THUIIEBOM MPOMBIIUIEHHOCTH KapOOHOBBIM
KHCJIOTaM. YKaXUTe UX (pU3HUECcCKre U XUMUYECKUEe CBOMCTBA.

27. JlaiiTe ompenerneHue yriieBOAaM «MOHOCAXapUIbD», «IHCAXAPUIBLY, «IIOTHCAXAPHIBI.
VYKaxuTe UX NOPUHIUI KIacCU(PHUKAIMM, oOuIre (OopMyIbl, MpaBUiia HOMEHKIATYPbl U BHJIbI
nzomepuu. [IpuBenure npuMepsl MUPOKO UCIIOJIB3YEMBIX YIJIEBOJOB B IPOMBIIIIEHHOCTH.

28. Jlaiite ompeneneHue a30TCOAEPKAIUM COEAMHEHUSIM: aMHUHBI, aMUHOKHUCIIOTHI, OJKH.
VkaxkuTe UX NpUHIMI Kiaccudukanuu, oOuire (opMylibl, IpaBUjia HOMEHKJIATYPbl U BUIbI
nzomepud. llpuBenurte npumepsl MIMUPOKO HCHOIB3YEMBIX a30TCOJIEP/KALINX COCIUHEHUI B
MPOMBINIIIEHHOCTH.
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IIpumepHbIe 3a1aHUSA 1JI51 IPOMEKYTOUYHOM aTTeCTAlIMU B BU/AE IPYTruxX (popM KOHTPOJISI

OTBeTaMH K 3aJlaHUSM SIBJISIOTCS YWCIO WM ITOCIICI0BATEIBHOCTh UG, KOTOPHIC
cinenyer 3anucath B BJIAHK OTBETOB cnpaBa oT HOMepa COOTBETCTBYIOLIETO 3aJaHUS,
Ha4yMHAas C MEePBOH KJIETOUYKH. ECiM OTBETOM SIBJISIETCS MOCIIEN0BATEILHOCTD ITU(p, TO 3aMUIINTE
e€ 6e3 mpoOeoB U APYTrUX JTOMOTHUTEIHLHBIX CHMBOJIOB.

Kaxnprii mpaBUiIbHO BBIOpaHHBIM OTBET oOneHWBaeTcs B 1 Oamr [ orneHuBaHus
PE3yJIbTATOB BHITIOJHEHUS PaOOT MPUMEHSETCS TaKOH KOJIWYECTBEHHBIN MMOKa3aTelbh KaK OOIInit
0aur; 3a 3aJ]aHUs C Pa3BEPHYTHIM OTBETOM 2 Oauia.

[Ikana mepecyera obOIero 6aia 3a BHEIIOJHEHUE TUATHOCTHYECKONH PabOTHl B OTMETKY
0 MATHOAJIBHOM IIKaje

OO0mmii 0a11 0-28 29-33 37-42 43-48
OTMeTKa Mo NATHOAJILHOMNM HIKAJIe @2» «3» «y «5»

1. BeiGepuTe 1Ba BBICKa3bIBaHUS, B KOTOPBIX TOBOPUTCS O (pocdope Kak 0 XUMHUIECKOM
JJIEMEHTE:
1) Monekyna ¢pocduHa COCTOUT U3 TPEX aTOMOB BOJ0POJIa M 0 HOTo atoma (ocdopa
2) ®ochop BXOIUT B COCTAB CMECH, HAHOCUMOMW Ha CTCHKY CITHUEYHON KOPOOKH
3) ®ocdop uMeeT HeCKOIBKO AIIOTPOITHBIX MO (DHUKAIIHIA
4) ®ochop BXOIUT B COCTAB PACTUTEIBHBIX M XKUBOTHBIX OCIIKOB
5) YepHsrtit pochop obragaet morympoBOTHUKOBEIMU CBOWCTBAMU
3anuinuTe B 1MOJ€e OTBETa HOMEPA BHIOPAHHBIX BHICKA3bIBAHHIA.

2. 3anumure B moJie oTBeTa HoMmep nepuoa (X) u Homep rpynisl (Y) XUMUYECKOTO 3JIEMEHTA,
B AJIp€ KOTOPOTO HAaXoauTcs 14 mpOTOHOB. (/14 3anucu omeema ucnonv3ytime apadocxue

yugpol.)

3. Pacnonoxute XMMUYECKHE IIEMEHThI —

1) nutuit 2) a3ot 3) yraepona
B MOPSIKE YMEHBIIIEHUS dNIEKTPOOTPULIATENHHOCTH. 3alHIIUTE HOMEpa BHIOPAHHBIX JIEMEHTOB B
COOTBETCTBYIOIIIEM TIOPSIJIKE.

4. YCcTaHOBUTE COOTBETCTBHE MEXAY GOPMYJIOi COEAMHEHUSI U BaJIEHTHOCTbIO OpoMa B 3TOM
COEJMHEHUU: K KaKJJO! MOo3uuM, 0003HauUeHHOI OYyKBOH, M0A0EpUTE COOTBETCTBYIOIILYIO
MO3UIINI0, 0003HAYEHHYIO ITU(DPOil.

CQOPMYJIA COEOVMHEHINA BAJIEHTHOCTE EPOMA
A) HBrO 1) 1
b) CaBr, 2) 11
B) Br,0y 3) IV
4) v

3anuiuTe B OTBET LU(PHI, PACHOJIOKUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM.

5. U3 npemiokeHHOTOo TIepevHsT BRIOEPUTE J[Ba BEIIECTBA, JAJIsl KOTOPHIX XapaKTEPEeH TOT K€ BUJI
CBSI3H, UTO U B MoJsiekyne HBr:

1) K1

2) PCl,

3) Cly

4) Si0,

5) CaCl,

6. Kakue nBa yTBep:K/IeHUsI BEPHBI JJIS1 XapaKTEPUCTUKH KaK TepMaHus, TaK U 0JIoBa?

27



1) Yucno npoTOHOB B SApE aTOMa XUMHUYECKOTO 2JIEMEHTA paBHO 41

2) XUMHYECKHUH 2JIEMEHT UMEET 4 BaJICHTHBIX JICKTPOHOB

3) Xumudeckuit 3eMeHT 00pasyeT BeIcHIHid okcu 1 Buaa 302

4) XUMHYECKHI DJIEMEHT SIBJISICTCS METAIIIOM

5) DneKkTpoHBI B aTOME PACIOJIOKEHBI HAa YETHIPEX JIEKTPOHHBIX CIOSIX
3anuiuTe B MOJe OTBETa HOMEpPA BEIOPAHHBIX YTBEPXKICHUH.

7. Oxcuny meau(l) u ruapoxcuny menu(l) cooTBeTCTBYIOT hOpMYITHI
1) CuO w CuOH
2) CuyO w CuOH
3) CusO v Cu(OH)»
4) CuO u Cu(OH),

8. Kakue nBa U3 nepedyrcIeHHBIX BEIIECTB BCTYMAIOT B peakiuio ¢ okcuaom cepoi(VI)?
1) HuTpaT HaTpus
2) xJop
3) OKCHJ AIFOMUHUSA
4) oKCHIl KpEeMHHS
5) THAPOKCHUJT HATPHS

9. YcTaHOBUTE COOTBETCTBUE MEXKTY PEarupyrOIIUMHU BEIIECTBAMU M MPOIYKTaMHU(-OM) UX
B3aUMOJICHCTBUSA: K KaXK10H MO3UIMH, 0003HaYEHHOM OYKBOI1, 1010EpUTE COOTBETCTBYIOLIYIO
MO3UIUI0, 0003HAYCHHYIO IIHU(PPOH.
PEAIMPYHOWWE BELLECTBA
A) NO, +Ba(OH), —
) HNO; (pas6.) — BaO —
B) HNO; (ouens pas6.) + Ba —

NPOAYKTbI B3AMMOAENCTBIA
1) Ba(NO,), + H,

2) Ba(NO,), + H,0

3) Ba(NO,), +Ba(NO, ), +H,0
4) Ba(NO,), + NH,NO, + H,0

3anmuiuTe B OTBET HI/I(bpr, PacIlOJIOKHB UX B IIOPAAKE, COOTBETCTBYIOLICM GYKBaM.

10. YcTaHOBHTE COOTBETCTBHE MCIKAY Ha3BAHUCM BCUICCTBA U pCar€eHTaMu, C KOTOPBIMHU 3TO
BEIIIECTBO MOJKET B3aMOJICHCTBOBATh.

HASBAHWE BELLECTBA PEAIEHTHI
A) cepHas KMcnoTa 1) HCI, SO,
B) okcua Gepunnus 2) NHy, . Fe(OH),
B) 6pomua mean(Il .
) op (D) 3) NaOH,, . SiO,
4) Ca[OH]_,I_rp_p-J Chypp)

11. K xumMu4ecKkuM SIBIICHUSM HE OTHOCHTCS TPOIECC

1) Bo3roHku ioxa

2) TopeHus cnupTa

3) OpoKEeHUS TIIFOKO3bI
4) TopeHus aleTuIeHa

12. YcTaHOBHTE COOTBETCTBHUE MCKAY pCarupyromumMu BCIICCTBAMU U IMIPU3HAKOM

MPOTEKAIOIIEH MEXITY HUMU PEAKIIUU.

PEATMPYIOLLVE BELLIECTBA
A) KI n AgNO,
) Al u NaOH
B) HCI u Na,SO,

NMPUM3HAK PEAKLIMW

1) eblaeneHmne raza bes zanaxa

2) BblAeneHWe raza Cc HeNPUATHLIM 2anaxoM
3) BbinaaeHue Genoro ocajka

4) BbiNageHWe XenToro ocaaka
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3anumure B OTBET HUQPBI, PACTIONOKHUB UX B IIOPSAIKE, COOTBETCTBYIOIIEM OYKBaM.

13. BeibepuTte 1Ba BelecTBa, MU IUCCOMMUAINN KOTOPBIX B BOJHBIX PacTBOpax o0pa3yercs
0O0JIBIIIee YKCIIO OTPHUIIATEIIEHBIX HOHOB, Y€M TTOJI0KUTEIbHBIX.

1) cynbdara amroMuHUS

2) docdara kanus

3) nutpara xeneza(Ill)

4) cynbdaTa aMMOHUS

5) a30THOM KUCIOTHI

14. BeibepuTe 1Ba psijia MOHOB, CIOCOOHBIX HAXOUTHLCS B BOJIHOM PACTBOPE OJTHOBPEMEHHO
1) NH], Cu**, SO3~, OH"

2) Ca**, APT, Br~. NO,
3) Nat, Fe’*, COZ~, OH-
4) Ba’t, Lit, SO; , F~
5) Na*,Li*,Cl-,S0;"

6) Lit,NH; ,Cl-,PO}~

15. YcraHOBHTE COOTBETCTBHE MEXIY CXEMOH MpoIiecca U BEIIECTBOM-BOCCTAHOBUTEIIEM B HEM,
MPOUCXOJISIIETO B OKUCIUTEIIBHO-BOCCTAHOBUTEIBHOMN PEAKIMH: K KaXKIOH MO3ULIHH,
0003HaYCHHOH OYKBOH, MMOA0EPUTE COOTBETCTBYIOMIYIO MO3UIINI0, 0003HAYCHHYIO ITUPOH.

YPABHEHWE PEAKLIMK ®OPMYJIA BOCCTAHOBWUTENS
A) H,S +1, = S+2HI 1) H,S
B) 3S 4 2Al = Al,S, 2) S
B) 250, + 0, = 2SO0, 3) Al
4) S0,
5) 1,

3anuiuTe B OTBET LU(PHI, PACHOIOKUB UX B MOPSIJIKE, COOTBETCTBYIOIIEM OyKBaMm.

16. V3 mepeuncieHHbIX CYXICHUH O YUCTHIX BEIIECTBAX U CMECSX BBHIOEPHUTE OJTHO MITH
HECKOJIBKO BEPHBIX.

1) IlponexeHHbIi yail IBISIETCS CMEChIO BEILIECTB.

2) MaifoHe3 sIBNISIETCSI CMECHIO BEIIIECTB.

3) Ilpo3paunblii A0104YHBIN COK SIBISIETCS YHCTHIM BEIIECTBOM.

4) Mooko sIBIsIeTCS OJHOPOAHOIN CMEChIO.
3anuiuTe B M0J€ OTBETa HOMEp(a) BEPHBIX CYXKACHHM.

17. YcranoBuTe COOTBETCTBUE MCXKAY ABYMs BCHICCTBAMU U PCAKTHBOM, C ITIOMOLIBIO KOTOPOTO
MOKHO pa3JIMUUTh 5TU BCUICCTBA.

BELLIECTBA PEAKTVB
A) Al(OH), (Te.) u KOH (T8.) 1) H,0
B) Al(OH); (vB.) v BaSO, (18.) 2) NaOH (p-p)
B) Br, (p-p) u FeCl; (p-p) 3) Na,80, (p-p)
4) CO, (p-p)

3anuiuTe B OTBET LU(PHI, PACHOJIO0KUB UX B MOPSIJIKE, COOTBETCTBYIOIIEM OyKBaMm.
IIpouuTaiite cjeayrOUINiA TEKCT U BHINOJTHUTE 3axanus 18-19

docdar Hatpus — xumuueckoe coequHenne NasPOs, conb opTodochopHOii KUCITOTHI,
UCIOJIb3YETCs B KauecTBe (pochaTHOTO ynoOpeHusl.
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18. Beruucnute B MpOIIEHTaX MAacCOBYIO 10Jt0 dochopa B pocdaTe HATpusl. 3aIHIIUTE YUCIIO C
TOYHOCTBIO JI0 LEITBIX.

19. JIns moKOPMKH pacTeHUM B MOYBY BHOCAT 4 T hochopa Ha ouH KBaapaTHbIN MeTp. Kakyro
Maccy (B Tpammax) dochara HATpus HYKHO B3ATh I8 HoAKOpMKH 100 M2 mouBkl? 3anummre
YHCIIO C TOYHOCTBIO JI0 IIEJIBIX.

3aaHusi ¢ pa3BepHYTHIM PEUICHHEM.

20. I/ICHOJ'ILSYSI METO 3JICKTPOHHOI'O 6ancha, COCTaBbTEC YPABHCHUC PCAKIIUU 110 CXCME!
KI+...+H,50, = I, +MnSO, + ... +H,0O

Onpez[eJmTe OKHCJIMTENh U BOCCTAHOBHUTEIIh. 3aITHIITNTE PEIICHUC.

21. Jlana cxeMa mpeBpaIicHui:
FCS: — X Hz‘;ﬂg — CﬂS(};

Hanummre MosieKyJssipHble ypaBHEHHUS PEAKLUH, ¢ TOMOLIBIO KOTOPBIX MOXKHO OCYILIECTBUTH
YKa3aHHbIE NpeBpallleHusl. 3alluIINTE PEILICHUE.

22. Beraucnute 00beM YIIIeKUCIIOro ra3a (H. y.), KOTOPBIH BBIACTUTCS PU ACHCTBUH Ha
n30bITOK KapOoHaTa kanbiust 730 r 20%-Horo pacTBopa COJNITHON KUCIOTHI. 3alUIIUTE PEICHUE.
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