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Pafiouas nporpanua ofmeofpasopatensioro yuefnoro npejMera Xuampg paspaboraka B
COOTRETCTEME ¢  (DeJepaiEHEM TOCYIADCTHEHHEM  oOpajoBaTensdsiv  cranmaprom  COOQ,
yrocpaaeHien [Iparasoym Musuereperea ofpasoBanna W Aaykd Poconderoil @enepaunn ot
17.05.2012 MNe 413 (g pegaxmmn ot 12.02.2025), npexason Murnpocsemenua Poccnw oT
18.05.2023 No371 (B pemaknm ot (09.10,2024), deacpanbHbiM - TOCYIAPCTRCHHbIM
ofpaIoBATENbHEM CTANAAPTOM CPeAHero npodeccHoHabHONe 0GPASOBAHMHE, ¥ TRE[KISHHLM
npikazom Munscrepersa npoceemenna Pocewbickolt dexepaunw o1 12.12.2024 Ne 872, no
CTICLLMAIBHOCTAM:

23.02.01 Opranuzanss Nepesosor | YIPAEICHHE HA TPAHCIOPTE (10 BRIAAM);

26.02.02 CyaocTpoeHHe,

26.02.03 CyopoikneHme,

26.02.05 DRCIIYATAIHA CY A0BBIX 3HEPTETHUCCKHX YCTAHOBOK;

26.02.06 FECIIYATALMA CYA0BOI0 ANEKTPO0DoPY I0BAHHA 0 CPEACTE aRTOMATHEH,

mpuMepsoll  pafoueit mporpamwoii oDmeofpaloBaTeIRNON  MCHHILIHALL - 1U1H
npoecCHOHANBHBIX ODPAsOBATSIbHE OPIaEH3d uMi, ¢ yudtom CTpaTerHl PaiBHTHA BOCTIHTAHNA B
Poccrfickoil henepaiun ua nepuon ao 2025 rona.
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1.OBHIASA XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
OBHIEOBPA30OBATEJIBHOI'O YYEBHOI'O IIPEJJMETA
«XuMua»

1.1. MecTro Yy4eOHOro nmpeaMera B CTPYKType OCHOBHOH NPo(hecCHOHATBLHOM
o0pa3oBaTe/IbHON NPOTrPaMMBbI

OO6meoOpa3oBaTeIbHBIN yUYeOHBINH MpeAMET «XHUMHUsD» SBISETCS O0S3aTCIIBHOW YaCThIO
obmieoOpa3oBarenpHOro mukia odpaszoBarensHol mporpammbel @T'OC CIIO B coOTBETCTBHU C
®OI'OC o cnenuaibHOCTIM:

23.02.01 Opranu3anus NepeBO30K U YIIpaBICHUE HA TPAHCIIOPTE (I10 BUAaM);

26.02.02 CygoctpoeHue;

26.02.03 CynoBoxaeHue;

26.02.05 Dkcrutyaranus CyJOBbIX SHEPreTUYECKUX YCTAaHOBOK;

26.02.06 DOkcmryaranus Cy10BOro 3J1€KTpooOOpyA0BaHuUs U CPEACTB AaBTOMATHKHU.

1.2. llesin U nJIaHMpPYeMble pe3yJabTaThbl OCBOECHHS Y4eOHOIr0 MpeaMeTa:

1.2.1. Henu u 3axa4u y4eOHOro npeamera

Conepkanre MOpoOrpaMMmbl  00IIEOOPA30BATEIBLHOTO  y4eOHOTO  mpeameTa  «XHMHS»
HAIpPAaBIIEHO HAa JOCTHIKEHHE PE3yJbTaTOB €€ M3y4YeHUs] B cOOTBeTCTBHM C TpeboBaHusiMu OI'OC
COO c yuerom npodeccuonanpHoi HampaBieHHOCTH PI'OC CIIO m Ha AOCTHKEHHE HeNeH u
3a1ad:

- (dopmupoBaHue Yy OOy4YarONIMXCS NPEJACTABICHUS O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa KaK OCHOBBI NPHUHATHUS PEHIEHUH B JKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CHTYAIIHIX, OTBETCTBEHHOTO ITOBEICHUS B IIPUPOTHON Cpe/Ie.

3anaun: - chopMHUPOBATH MIOHUMAHHUE 3aKOHOMEPHOCTEH MPOTEKaHUSI XUMUYECKUX MPOLIECCOB
U SIBICHUNA B OKpYXKalolled cpeae, I[ENOCTHONM HAay4YHOHM KapTUHBI MHUpPA, B3aUMOCBSI3H U
B3aMMO33aBHCHMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTh YMEHHS COCTaBISATH (POPMYIbl HEOPTaHHMUYECKUX M OPTaHWYECKUX BEIIECTB,
YpaBHCHUS XWUMHUYCCKHX pEaKIui, OOBICHITHP WX CMBICI, HWHTEPIPETHPOBATh PE3YJIBTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

- chopMUPOBATH HABBIKK TPOBEACHHUS NPOCTCHININX XHMHYECKUX DKCIEPUMEHTATBHBIX
MCCJIETIOBAaHHM ¢ COOIIIO/IEHHNEM MPaBUI O€30MacHOr0 OOpaleHHs ¢ BEIIECTBAMU U TaOOPaTOPHBIM
000pyI0BaHUEM;

- pa3BUTh YMEHHS HCIIOJIb30BaTh MH(POPMAIMIO XMMHUYECKOTO XapakTepa M3 Pa3IMYHBIX
UCTOYHUKOB; - C(HOpPMHpPOBATH YMCHHS IMPOTHO3UPOBATH TOCICICTBUS CBOCH IEATCIIBHOCTH W
XUMHUYECKHUX MPUPOIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MPOIIECCOB;

- chopMupoBaTh MOHMMAHUE 3HAYUMOCTH JOCTHKECHUI XUMUYECKOW HAYKH W TEXHOJOTHM IS
pa3BUTHS COIMAIBHOM U TPOU3BOICTBEHHOM chep.

1.3. Ilnanupyemble pe3yJbTaThl OCBOEHHSI 00IIE00pa30BATEJbLHOH THCHUILIUHBI B
coorBercTBUU ¢ PI'OC CIIO u Ha ocnoBe PI'OC CITIO

Kon u [InarupyemMble pe3yIbTaThl OCBOCHHS YISOHOW TUCITUTLIUHBL;
HaMEHOBaHUE OO6mmme JucnurmmHapHbIe
(hopMHpyeMbIxX
KOMIIETCHLIUN

OK 01. Beibupats
CHOCOOBI pereHus
3aj1a4
po¢eCcCUOHANBHO
H eI TEIbHOCTH
MPUMEHHTENILHO K
Pa3NUYHBIM
KOHTEKCTaM

B uvactu TpynoBoro BOCIUTaHUA:

- TOTOBHOCTH K TPYZly, OCO3HAHNE
LIEHHOCTH MacTepCTBa, TPYAOII00ue;

- TOTOBHOCTH K aKTHBHOH JICSITESILHOCTH
TEXHOJOTHYECKOM M COIMaIbHON
HaIpaBJI€HHOCTH, CIIOCOOHOCTH
WHULIMUPOBATh, INIAHUPOBATH U
CaMOCTOSITEITLHO BBITIOTHITH TAKYIO

- OBJIQJIETh CUCTEMOM XMMHUYECKUX 3HAHUH,
KOTOpasi BKIIOYAET: OCHOBOTIOJIATAFOIIIHE
MIOHATHUSA (XUMHUYECKHH 3JICMCHT, aTOM,
3JIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-
3JIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPULIATEILHOCTD, CTEIIEHb
OKHCIICHUS, XUMUYECKAs CBSA3b, MOJIb,




JESTEIILHOCTE;
- MHTEpeC K pa3IuvIHbIM chepam
poecCHOHATbHOMN NESTEIBHOCTH.
OgnaeHue yHUBEpCaIbHBIMU
y4eOHBIMH TTO3HABATEIHHBIMHU
JEHCTBUSMU:

a) 0a30BBIC JIOTHYECKUC JICHCTBHUS:

- CaMOCTOSTENILHO (DOPMYIMPOBATh U
aKTyaJIM3UPOBATh MPObIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIUBATh CYIIECTBEHHBIN
MIPU3HAK WJIA OCHOBAHUS IS
CpaBHEHUS, KITacCU(UKAITUN HITH
000011IeHN S,

- OIIPEIEINIATH 1eNTN IeATENbHOCTH,
3a/1aBaTh MapaMeTPhl U KPUTEPUH UX
JIOCTUKCHHS,

- BBIABJIATH 3aKOHOMCPHOCTU U
MIPOTUBOPEYHS B pacCMaTPUBaEMbIX
SIBJICHUSAX

-BHOCHUTDb KOPPEKTUBLI B ACATCIIbHOCTD,
OIIEHHWBATh COOTBETCTBHE PE3YIHTATOB
LIEJISIM, OTICHUBATh PUCKH TTOCIIEACTBUAN
JIESTSIILHOCTH;

- pa3BUBATh KPEAaTHUBHOC MBIINIJICHUE TIPU

pelIeHNH )KU3HEHHBIX TIPo0IeM

0) 0a30BbIE HCCIICIOBATEILCKUC
JICUCTBUSL:

- BIIJICTh HABBIKAMH YI€OHO-
HACCIIEN0BATENBCKON U IPOEKTHOMN
JIESITeIIbHOCTH, HABBIKAMU Pa3peIICHUs
pooeM;

- BBISIBJIATH IPUYNHHO-CIIC/ICTBEHHBIE
CBSI3M U aKTyaJIM3UPOBATh 3a/1a4y,
BBIJIBUTaTh TUTIOTE3Y €€ PeLICHMS,
HAaXOJUTh apTyMEHTHI JIs
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKICHUM,
3aJ1aBaTh MapaMeTPhl U KPUTECPUH
pelieHus;

- aHAJIM3UPOBATH IMOJYICHHBIE B XOIE
pELICHHUS 3a]auu Pe3ysIbTaThl,
KPUTHYECKH OIIEHUBATh MX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH
HM3MEHEHHUE B HOBBIX YCJIOBHUSX;

- YMETh MEPEHOCUTH 3HAHUS B
MMO3HABATEILHYIO Y MPAKTUYECKYIO
00J1aCTh JKU3HEICSITEIIFHOCTH,

- YMETh HHTEIPUPOBATh 3HAHUS U3
Pa3HBIX IPEIMETHBIX 001aCTeH;

- BBIJIBUTATh HOBEIE HJICH, IPE/IaraTh
OpPUTHHAJIbHBIC TIOAXO0IbI U PEIICHHMS,;
- CITOCOOHOCTH X MCIIOJIB30BaHUS B
MO3HABaTEJIbHOM U COLIMAILHOU
MIPaKTHKE

MOJISIpHAs Macca, MOJISIPHBIA 00BEM,
YIJIEPOAHBIN CKelleT, (PyHKIMOHAIbHAS
rpymma, paguKal, H30Mepusl, U30MEpHI,
TOMOJIOTHYECKHI Psifl, TOMOJIOTH,
YTJIEBOAOPOIbI, KUCIOPOA- U
a30TOCOAEPIKAILUE COCTUHEHUS,
OMOJIOTMYECKU aKTHBHBIC BELIECTBA
(yrneBogpl, XKHUpHI, OEIIKK), MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIIEKYJISIPHBIC COSTUHEHHS,
KpHUCTaJTMUECKasl pemeTKa, TUIIBI
XMMUYECKUX PeaKkLuil (OKHCIUTEIBHO-
BOCCTAHOBUTEIIBHBIE, IK30- U
9HIOTEPMUYECKUE, PEAKLIUK HOHHOTO
oOMeHa), pacTBOP, dIACKTPOITUTEI,
HERJICKTPOJIUTBI, SJICKTPOIUTHIECKAS
JMCCOLMAINS, OKUCIIUTENh, BOCCTAHOBUTEIID,
CKOpPOCTh XUMHYECKOH peaKlnu, XUMUIECKOE
paBHOBECHE), TEOPUH 1 3aKOHBI (TEOPHS
XUMHYECKOTO CTPOCHUS OPraHNYeCKUX
BemiecTB A.M.byTneposa, Teopus
3NEKTPOIUTHYECKON TUCCOLMALINH,
nepuoanyeckuii 3akoH [[.M.Menneneena,
3aKOH COXPaHEHHS MacChl), 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BIK XUMHH,
(akToIOrNYECKHE CBECHUS O CBOUCTBAX,
COCTaBe, TOYYECHHH U 0€30MacHOM
UCIIOJIb30BaHUN BKHEHIITNX HEOPTAHMUECKUX
1 OPraHMYECKHX BELIECTB B OBITY U
NPaKTUIECKOW AesATENIbHOCTH YeJI0BEKa;

- YMETh BBISBIIATH XapaKTepHbIC PU3HAKH U
B3aMMOCBS3b U3yUCHHBIX ITOHITHUH,
MIPUMEHSTH COOTBETCTBYIOIME TOHATHUS TIPH
OIMCAHWUHU CTPOCHHS U CBOWCTB
HEOPTraHMYECKUX U OPraHMYECKHUX BEIIECTB U
UX MPEBPALLECHUH; BBISBIATH B3aUMOCBS3b
XUMWYECKUX 3HAaHUH C TTOHATUSIMH U
NpeACTABICHUSIMU JAPYTHX
€CTECTBEHHOHAYYHBIX IPEAMETOB;

-YMETb UCII0JIb30BaTh HAMMEHOBAHUS
XUMHYECKHUX COCTMHEHNH MEXTYHAPOTHOTO
COI03a TEOPETUUECKON M MPUKIIAIHONW XUMHUU
U TPUBHAJIbHbIC HA3BAaHUS BOKHEHIINX
BeIIeCTB (ITWICH, alleTHUICH, TIIUIICPUH,
(dheno, popManbAerua, YKCyCHas KUCIIOTA,
[JIMLWH, YTapHbIHA ra3, YIIIeKUCIIbIN Ta3,
aMMUaK, ranéHast U3BeCTh, HeTameéHast
W3BECTh, MUTHEBAS COJIA U JIPYTHX),
COCTaBIIAATH (YOPMYJIBI HEOPraHUIECKUX U
OpPTraHUYECKUX BEIECTB, YPABHEHUS
XUMHYECKUX PEaKIni, 00bSICHSATH UX CMBICIT,
MOJTBEPKIATh XapaKTEePHbIE XUMHYECKHE
CBOICTBA BEIIECTB COOTBETCTBYIOLIMMU
9KCMIEPUMEHTAMH U 3aITUCSIMUA YPaBHEHUH
XUMUYECKUX PEaKIIMii;

- YMETh YCTaHABJIMBATh MPHUHALICKHOCTD
M3yYEHHBIX HEOPIraHWYECKUX U OPraHUYeCKUX




BEILIECTB K OIMpeAeIEHHBIM KJIaccaM U
rpynmnam CoeJMHEHHUM, XapakTepu30BaTh X
COCTaB M Ba)KHEUIINE CBOWCTBA; ONPEACIISTh
BH/IbI XUMHUYECKUX CBs3CH (KOBaJICHTHAS,
HOHHAS, METALTHICCKAs, BOAOPOIHAS ), THITHI
KPUCTAJUIMYECKUX PEIIETOK BEIECTR;
KJIACCU(UIMPOBATh XUMHUYECKUE PEAKIUH;

- chopMHpOBATH TIPEICTABICHUS: O
XUMHYCCKOM COCTABIISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POIU
XUMUU B TIO3HAHUU SIBICHUHN IPUPOJEI, B
(hopMHpOBaHWH MBIIIIEHHS U KYJIBTYPBI
JUYHOCTH, €€ (QYHKIIMOHAIHHON TPAaMOTHOCTH,
HEOOXOIUMOM JIJISl PEIICHHS TPAKTHYCSCKUX
3a71a4 1 DKOJOTMYECKH 000CHOBAHHOI'O
OTHOLIEHUS K CBOEMY 3J0POBBIO U IPUPOIHOU
cpene;

- YMETb MIPOBOJIUTH PACUETHI 10 XUMHYESCKUM
(hopMynaM 1 ypaBHEHUSIM XUMHUIECKIX
peakuui ¢ UCIob30BaHUEM (PU3UYCCKUX
BEITUYMH, XapaKTEPU3YIOIINX BEIIECCTBA C
KOJMYECTBEHHON CTOPOHBI: Macchl, 00bEMa
(HOpMaITbHBIE YCTIOBHS) Ta30B, KOIMYECTBA
BEIIESCTBA; UCII0JIb30BATh CUCTEMHEIC
XUMUYECKUE 3HAHUS JIs] OPUHATUS PELLICHUMA
B KOHKPETHBIX KU3HEHHBIX CUTYaLUX,
CBSI3aHHBIX C BEIIECTBAMH U UX
PUMEHEHHUEM;

OK 02.
Hcnons3oBaTh
COBpPEMCHHBIC
CpeJCTBa TOKCKa,
aHanu3a u
HWHTEpIpEeTaluu
WHpOpPMAIIUH U
nH(OPMAITMOHHBIC
TEXHOJIOTHH IS
BBIIIOJIHEHMS 3aa4
npoeccnoHaIbHO
U 1eITEIbHOCTH

B o0nacTy IEHHOCTH HAYYHOTO
MO3HAHUS:

- chopMHPOBAHHOCTH MUPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U
0O0IIECTBEHHOW TPAKTHKH, OCHOBaHHOTO
Ha JIMAIIore KyJIbTYp, CHOCOOCTBYOIIETO
OCO3HAHHUIO CBOETO MECTA B
MOJUKYJIBTYPHOM MHPE;

- COBEPIIEHCTBOBAHUE S3BIKOBOM U
YUTATEIBCKON KYJIbTYpPhI KaK CPECTBA
B3aUMOJICHCTBUS MEXTY JTFOIbMH U
MO3HAHUS MUPA;

- OCO3HAaHHE LIEHHOCTH HAY4YHOMH
JIeSITENIBHOCTH, TOTOBHOCTb
OCYIECTBIISITh IPOSKTHYIO U
HCCIIEIOBATENBCKYIO JIESTEHHOCTD
WHAMBUAYAJILHO U B TPYIIIIE;
OgnazeHne yHUBEpCaJIbHBIMU
y4eOHBIMU TIO3HABATEIHHBIMU
JIeUCTBUSAMU:

B) paboTta c uHpopmanuei:

- BJIaJICTh HABBIKAMU TTOJTyUCHUS
WH(POPMAIIMHI U3 UCTOYHUKOB PAa3HBIX
THUIIOB, CAMOCTOSITENIEHO OCYLIECTBIISTh
MOWCK, aHAJIN3, CHCTEMATH3AIHIO U
HHTEpIpeTauio HHHOopMaluu
Pa3NUYHBIX BUIOB U GopM
MIPECTaBIICHUS;

- YMETh IUIAHUPOBATh U BBIIOIHATh
XUMUYECKUH SKCIIEPUMEHT (IIPEeBpaleHUs
OpPraHMYCCKUX BEUICCTB IIPpHU HAarp€BaHuu,
MOJTyYeHUE STHIICHA U U3Y4YEHHE €ro CBOMCTB,
KayeCTBEHHbIE PEaKLIMU Ha allbACTHIb,
KpaxmaJl, YKCYCHYIO KHCJIOTY; J€HaTypaius
OCJIKOB IPU HaTrPeBaHMH, I[BETHBIC PEAKIIUU
0€JIKOB; MPOBOJAUTH PEAKIM HOHHOTO
o0MeHa, ONpeAessITh Cpeay BOAHBIX
pacTBOPOB, KaUYECTBEHHbIE PEaKI[UN Ha
cyabdar-, KapOOHAT- ¥ XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHUS; pelaTh
OKCHCPUMECHTAJILHBIC 3a1a4y 110 TEMaM
«MCETAJJIBD» U «HeMeTaJ]J'IBI))) B COOTBETCTBUU
C MpaBUJIaMH TEXHUKH O€30I1aCHOCTH MPH
oOpallleHu! ¢ BeleCTBaMU U JIAOOPAaTOPHBIM
000pyIOBaHUEM; IIPEICTABIIATH PE3YIbTAThI
JKCIIEpUMEHTA B (hOpMe 3alicH ypaBHEHUH
COOTBETCTBYIOLIUX PEAKIIMN U
(hopMyJIMPOBAThH BHIBOJBI HA OCHOBE 3THUX
pe3yJIbTaTOB;

- YMETh aHAJIU3UPOBATh XUMHUECKYIO
WHPOPMAILIUIO, ITOTYYaeMYI0 U3 Pa3HBIX
HMCTOYHHUKOB (CPEICTB MaCCOBOU
nHpopmanuy, cetb uTEpHET U ApyrHe);

- BJIag€Tb OCHOBHBIMH METOAAMHU HAYYHOI'O
II0O3HAHUA BCUICCTB W XHMMHYCCKUX SIBIICHUI
(mabiogeHne, M3MEpeHHe, OIKCIEPHUMEHT,
MO/JICJINPOBAHHKE);




- CO3/1aBaTh TEKCTHI B Pa3JIMYHbBIX
dopmaTax ¢ ya€ToM Ha3HAUCHHS
nH(OpMaLUK U LENeBOI ayIUTOPHH,
BBIOMpAst ONTHUMANBHYIO (hopMy
TIPE/ICTAaBIICHUS U BU3YaJIH3AIIH;

- OLICHNBATH JI0CTOBEPHOCTB,
JICTUTUMHOCTh HH(popManuu, eé
COOTBETCTBHE IPABOBBIM U MOPAIbHO-
TUYECKUM HOpMaM;

- UCTIONB30BaTh CPEACTBa
UH(OPMALIMOHHBIX U
KOMMYHHUKAIMOHHBIX TEXHOJIOTHH B
pELIeHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U
OpraHM3aIMOHHBIX 3a/1a4 C
coOJroieHneM TpeboBaHui
9PrOHOMUKH, TEXHUKH 0€30MacHOCTH,
THTHEHBI, pecypcocOepekeHusl,
MPABOBBIX U 3THYECKUX HOPM, HOPM
“H(OPMAITMOHHOM 0€30MMacHOCTH;

- BJIaACTh HaBBIKAMU PACIIO3HABaHbA U
3amuTHl HHPOPMAIIHH,
rH(OPMAIMOHHOMN 0€30TIaCHOCTH
JIMYHOCTH,

- YMETh MPOBOAUTH PACUETHI IO XUMUYCCKUM
(dbopMyraM U ypaBHEHUSIM XUMHICCKHX
peakuuii ¢ UCIOb30BaHUEM (DU3UYCCKUX
BEJIMYMH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00bEMa
(HOpMaITbHBIE YCITIOBHSI) Ta30B, KOIMYECTBA
BEIIECTBA; UCIOJIB30BaTh CUCTEMHBIC
XUMHUYECKUC 3HAHUS JUIS IPUHSTUS PEIICHUIHA
B KOHKPETHBIX )KU3HECHHBIX CHTYaITUIX,
CBSI3aHHBIX C BEIECTBAMH U UX
MIPUMCHCHUEM;

OK 04.
DddexTrBHO
B3alMOJEHCTBOBAT
b ¥ paboTaTh B
KOJIJIEKTHBE U
KOMaHJe

- TOTOBHOCTh K CAaMOPa3BUTHIO,
CaMOCTOSTEILHOCTH U
CaMOOTIPEICIICHUIO;

- OBJIaJICHUE HaBBIKAMHU Y4eOHO-
HCCIIEA0BATENBCKON, IPOEKTHON U
COLMAILHON IEATEIBHOCTH;

OgBnaneHue yHuUBEpCaIbHBIMU
KOMMYHHKATHBHBIMH JICHCTBHSIMH:

0) coBMeCTHas JeATEIHBHOCTD:

- IOHUMATb M MCIIOJIL30BATh
MPEeUMYIIIeCTBA KOMAHJIHOW U
VHIWBUIYAIBHON paboTh;

- IOHUMATh L€ COBMECTHOM
JIESTeIIbHOCTH, OPTaHU30BBIBATH U
KOOPIMHUPOBATH JEHCTBUS 110 €
JIOCTH)KEHHIO: COCTABJIATH IIaH
JIEUCTBUMN, PACTIPENEIIATH POJIU C YUETOM
MHEHHUH YIaCTHUKOB, 00CYXIaTh
Pe3yNIbTaThl COBMECTHOU PabOTHI,

- KOOPJIMHUPOBATh U BBIMOIHATH PadOTy
B YCIIOBHUSIX PEAJIbHOIO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIIATH TO3UTUBHOE
CTPaTErMYeCcKoe MOBEICHUE B
Pa3IUYHBIX CUTYAIHSIX, IIPOSIBIISATH
TBOPYECTBO U BOOOpakeHUE, OBITh
WHULOMATUBHBIM

OBnanenue yHUBEPCaIHHBIMHU
PETYISITUBHBIMU JICHCTBUSIMH:

T') IPUHATHE CEOS M IPYTUX JIFOICH:

- IPUHUMATh MOTHBBI M APTyMEHTBI
JIPYTHX JIFOJIEH MPU aHAIH3e
PE3YJIBTATOB JCSATEIBLHOCTH;

- YMCTh IJIaHUPOBATH U BBINIOJIHATH
XAMHYECKHI IKCIIEPUMEHT (TIpeBpaICHHs
OpraHM4YCCKUX BCHICCTB P HAarp€BaHuu,
TIOJTyYCHUE ITUIICHA U U3YyUYCHHUE er0 CBOMCTB,
KaueCTBCHHBIC PEAKIMU Ha aJTbJICTH/IbI,
KpaxMaJl, YKCYCHYIO KHCIIOTY; JCHATYpalus
OCJIKOB IPY HaTrPEBaHMH, I[BETHBIC PEAKIIUU
0€JIKOB; MPOBOIUTH PEAKIIMH HOHHOTO
oOMeHa, OIpeIeIIsITh CPely BOJHBIX
pacTBOPOB, KAUECTBEHHBIC PEAKIINH HA
cyibdar-, kapOOHAT- ¥ XJIOPU/I-aHUOHBI, Ha
KaTHOH aMMOHHSI; pelIaTh
IKCIIEPUMEHTAIBHbIC 33/[a41 110 TEMaM
«MCETAJJIBD» U «HeMeTaJ]J]I)I») B COOTBETCTBUU
C IpaBUJIAMU TEXHUKHU 0€30MaCHOCTH MPH
00palleHHH C BEIIECTBAMH H JIAOOPAaTOPHBIM
000pyI0BaHHEM; TIPEACTABIISATH PE3YIIbTATHI
IKCIIEPUMEHTA B (popMe 3alncH ypaBHEHHI
COOTBETCTBYIOLIHMX PEAKIU 1
(hopMyJIMPOBaThH BBIBOJBI HA OCHOBE 3THUX
pe3yIbTaToB;




- MPU3HABaTh CBOE MPaBO U MPABO
JIPYTUX JIIOJIeH Ha OITHOKM;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh
MU C TIO3UIIMH JPYTOTO YEIOBEKA;

OK 07. B o6macTtu 3K0I0THYIECKOTO - copMHUPOBATH IPEIACTABICHUS O
ConeiicTBoBaTh BOCIIUTAHHUSA: XUMHYECKOHN COCTABIIIOMIEN
COXPaHEHUIO - ¢(hOpMHPOBAHHOCTH FKOJIOTHUECKON €CTECTBEHHOHAYYHOI KapTUHBI MUPA, POJIU
OKpy Karolei KyJbTYpbI, IOHUMaHUE BIUSIHUA XUMHH B TO3HAHWUU SIBJICHUN IPUPOJIBI, B
cpensl, COLMAJIbHO-3KOHOMHYECKHUX MPOLECCOB | (POPMUPOBAHUN MBILUIEHUS U KYJIbTYPBI
pecypcocOepekeHr | Ha COCTOSIHUE IIPUPOAHOMN U JMYHOCTH, €€ (YyHKINOHANBHONW I'PaMOTHOCTH,
10, IPUMEHSATh COLIMATIBHOM Cpesbl, OCO3HAaHUE HEOOXOIUMOH ISl PELICHHUS TPAKTHYECKUX
3HaHUS 00 r7100aJIBHOTO XapaKTepa 3KOJIOTHYECKUX | 3a/1ad U 3KOJIOTHYECKH 0OOCHOBAaHHOTO
N3MEHEHUHI podiem; OTHOLICHHUS K CBOEMY 3/10POBbIO U IPUPOTHOM
KJIMMarTa, - IJIJAHUPOBAHME U OCYILLECTBICHUE cpene;
MIPUHLINIIBI JefcTBU B OKpY>Karollel cpene Ha - YMETh COOJII0IaTh MPaBHiIa YKOJIOTHYECKOM
OepexKITNBOTO OCHOBE 3HAHUS MeJIeH yCTONYNBOTO [1e1ecoo0pa3Horo MOBeeHHS B OBITY U
MMpoOn3BOJCTBA, Pa3BUTHUA YCJIOBCYECTBA, pr,ZLOBOI\/'I ACATCIIBHOCTH B LCJIAX COXPAHCHUA
3hPEKTHBHO aKTUBHOE HETpUsITHE JIEHCTBUMN, | CBOETO 310POBbs U OKPYIKAOILIEH TPUPOSHON
JIeiCTBOBAThH B MIPUHOCAIINX BpeXl OKPYXKAOLIEH Cpefie; | Cpeabl; yUUThIBATh ONIACHOCTh BO3IEHCTBUS HA
Ype3BbIYAHBIX - YMEHHUE MIPOrHO3UPOBATH KHUBBIC OPraHU3MBbI ONIPECIEHHBIX BELICCTB,
CUTyalusax H€6HaFOHpI/IﬂTHLIe OKOJIOTHYECKHUEC IIOHMUMas CMBICJI IT0Ka3aTeJIs1 HpeHeHLHOﬁ

MOCTIEICTBUS IPEATIPUHUMAEMBIX JOITyCTUMOM KOHIICHTPALIH.

JeHCTBUN, IPEIOTBPAILATh UX;

- paCcoiMpCHUE OIbITAa ACATCIbHOCTH

3KOJIOTUYECKOHN HANPABIEHHOCTY;

- OBJIQICHUE HABBIKAMU Y4E€OHO-

HCCIIEN0BATENBCKON, IPOEKTHON U

COLIMATLHOM JICSITENIbHOCTH;
IIK 1.5. - OBJIAJICTh 3HAHWSIMH W HABBIKAMU I10 - OBJAJIE€Th 3HAHUSMHU IIPO DIIEKTPOIH3 U
Ocy1mecTBisTh XMMUH U1 00eCTIeHeHUs YCTPOHCTBO aKKYMYJISITOPOB;
SKCIULyaTalHIo po(eCCUOHATIBHOMN KYJIbTYPHI; - YMETh B IPo(eCCHOHATBHON IeATEIBHOCTH
CYIOBBIX - INIAHUPOBAHUEC U OCYUICCTBIICHUEC ITIOJIB30BAThCA INOHATUAMU . THUIIbI
TEXHUYECKUX npodecCuOHANbHBIX JEHCTBUI Ha AKKyMYJIATOPOB (KHCJIOTHBIE U ILEJIOYHBIE),
CPEJICTB B CyJlHE, TIpeIoTBparas KOHIIEHTPAIHS AJIEKTPOIUTA, EMKOCTh
COOTBETCTBHH C HeONIaronpusTHBIE YKOJIOTHUECKUE akkymynsaropa, 9JC;
YCTaHOBJICHHBIMU MOCTIEICTBUS - YMETh U3MEPHUTh, PACCUUTATH U
MpaBUIAMHU U CKOPPEKTUPOBATh KOHLEHTPALIUIO PACTBOPOB
MIPOLIEAYPAMH, 3JIEKTPOJIUTOB [T aKKYMYJITOPOB;
o0ecreYnBaroIIM - YMEThb COOJII0aTh MPaBHUiIa TEXHUKH
1 0€30MacHOCTb 0e30macHOCTH MpH PaboTe € CYAOBBIMU
onepanui u akkyMmynsaTopamu, TO, 3alUTy OT KOPpPO3HH;
OTCYTCTBHE - yMeTh obecrieunBaTh Oe30MacHoe
3arps3HEHHS o0cITy>KUBaHNE U PadOTy CYAOBBIX
OKpy>Karomen AKKyMYJIITOPOB B LIEJISIX COXPAHEHUS CBOETO
Cpensl. 3J10POBbS U OKPY>KAIOIIEH IPUPOJHOU CpeNIbl;
[IK 3.2.
CoOmoath Mepbl
MIPEIOCTOPOKHOCTH

BO BpeMs IOTPy3KH
U BBITPY3KH U
obpareHus ¢
OTIACHBIMH U
BPEIHBIMU I'Py3aMH
BO BpeMs peica.




2. COJAEP)KAHUE YYEBHOM JUCHUILIMHBI U
TEMATHYECKOE INTAHUPOBAHUE

2.1. O0beM yueOHOI JMCHHMILJIMHBI M BHABI Y4e0HO# padoThl

Bup yueoHoii paboThl O0bem yacoB
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 111
O0s3aTesIbHAsI Ay IUTOPHAsA YueOHasi Harpy3Ka (Bcero) 72
B TOM YHUCIJIE:
TEOpHS 56
71a00pPaTOPHBIE 3aHATHS 10
po¢eCCHOHATILHO-OPUEHTUPOBAHHOE COZIepKaHue (CoepKaHue 6
MPUKJIATHOTO MOJTYJIs)
CaMOCTOATEIbHAs paboTa KypCaHTOB 39
[TpomerxyTouHas aTTeCTalus: KOHTPOJIbHbIE pa0OThI/TECTUPOBAHNE 2

Ammecmayus 6 hopme ouppepenyuposantozo 3awema




2.2. TemaTnuyecKuil IUIAH U cOJepKaHUe YUeOHOM M CUMILINHBI XHMHA

Haumenosanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro MaTepuasia, JadopaTopHble U MPAKTHYeCKUEe padoThl,
CaMOCTOsITeIbHAs padoTa 00yyaomuXxcsi, Kypcopasi padbora (IIpoeKT)

O0BeM
4acoB

YpoBeHb
O0CBOEHHUA

dopmMupyemblie
KOMIIeTEeHIIUHN

1

2

4

Pasnes 1. OcHOBBI CTPOEHHUSI BelleCTBa

Tema 1.1. Ctpoenue
aTOMOB
XUMHUYECKUX
3JIEMEHTOB U
pupoa
XUMHYECKOH CBSI3H

CoBpemeHHast MOJIeNIb CTPOCHUS aTOMOB. CHMBOJIMYECKHUM SI3bIK XUMUN. XUMUYECKUN
AJIEMEHT. DJeKTpOoHHas KoHpurypanus atroma. Kinaccudukarus XUMAYECKUX
JJIEMEHTOB (S-,p-,d-31eMeHThI). BaeHTHBIE 31eKTPOHBL. BaleHTHOCTh. DIeKTpOHHAs
MIPUPO/Ia XUMUUECKOH CBSI3U. DJEKTPOOTPULIATEIbHOCTh. BuUbl XMMUUYECKOH CBS3U
(KoBajIeHTHAs, MOHHAS, METANTNYECKAs, BOJOPOAHAS) B CITIOCOOBI €€ 00pa3oBaHMs.
@.3. DIEKTPOHHOE CTPOCHUE aTOMOB TI0 BapUaHTaM

Pemenne 3aganuii Ha UCITOJIL30BaHUE XUMUUECKON CUMBOJIMKH 1 Ha3BaHUM
COCIMHEHHH M0 HOMEHKJIAType MEKIyHApOIHOTO COI03a TEOPETUUECKON U
MIPUKJIATHON XUMHUH U TPUBUAIBHBIX Ha3BaHUM ISl COCTABJICHUS OKCHJIOB, CYJIb(PHUIOB,
TUAPUJIOB U T.11.) U APYTHUX HEOPTaHUUECKUX COSAMHEHUMN OT/IEIbHBIX KJIAaCCOB.
[IpakTHueckue 3aHATHS Ha YCTAaHOBJIEHUIO CBSI3U MEXKIY CTPOCHHUEM aTOMOB
XUMHUYECKUX DJIEMEHTOB U MEPUOANYECKUM U3MEHEHHUEM CBOMCTB XUMUYECKUX
3JIEMEHTOB M UX COEAMHEHUH B COOTBETCTBUU C MoJ0xeHneM [lepuoanueckoit
cuctembl. D.3. BuHapHbIe COeAMHEHNS IO BApUAHTAM

Camocmoamenvnaa paboma Kypcanmog

1. DNeKTpOHHOE CTPOEHHUE aTOMOB

2. Bunapnsie coeMHEHUS

OK 01

Tema 1.2.
[Tepuoanueckuit
3aKOH U Ta0IuIa
J.M.MenneneeBa

[Tepuonnueckuii cuctema xuMuueckux snemMeHToB J[.M.Menaeneea. ®usznueckuii
cmbici [lepuoanueckoro 3akona JI.M.MenaeneeBa. 3akOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHUYECKUX IJIEMEHTOB, 00pa3yeMbIX UMHU MIPOCTHIX U CIIOKHBIX BEIICCTB B
COOTBETCTBUHU C IMOJOKEHUEM XUMHUYECKOT0 3jieMeHTa B [leproanueckoi cucreme.
MupoBo33peHueckoe n HaydyHoe 3HadeHune [lepuonnueckoro 3akona JI.11.Menneneesa.
[Iporuossl J.M1.MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB. Perienue
MPAaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTepHU3aLHIO
XUMHYECKHX 3JIEMEHTOB «MeTallInuecKue/HeMeTaNINYeCKUEe» CBOMCTBA,
3JIEKTPOOTPULIATEIEHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUH C X AJIEKTPOHHBIM
CTPOECHUEM U MOJIOKEHUEM B [leproanyeckuil cucteMe XMMUYECKUX JIEMEHTOB
JA.N.Menneneena". @.3. Penienne 3a1annil Ha XapakTEpU3aLUI0 XUMUYECKUX

OK 01
OK 02




9JICMCHTOB

Camocmoamenvnas padoma Kypcanmoes

3. Pemienue 3aganuii Ha XapakTepU3aLUI0 XUMHUUECKUX HIEMEHTOB

Paznen 2. XuMnuueckue peakiuu

10

Tema 2.1 Tunsl
XUMHUYECKUX
peakiuii

Knaccudukanus v TUIIBI XMMUYECKUX PEAKIIUN C y9aCTHEM HEOPraHMYECKUX BEIIECTB.
CocraBieHue ypaBHEHUH peakiyil COeqMHEHNs, pa3JI0kKeHUs, 3aMelLleHHs, OOMEHa, B
T.4. PEaKLUi rOpeHusi, OKUCICHUS-BOCCTAHOBIICHUS. Y PaBHEHUSI OKUCIICHUS -
BOCCTaHOBJEHMS. CTeneHb OKUCIeHNUs. OKUCIUTENb U BOCCTAHOBUTEIID.
@.3.CocraBiieHue ¥ ypaBHUBAaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pPEAKLIUN
METOIOM 3JIEKTPOHHOT0 OajiaHca 1o BapranTaM. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkuuu B IpUpo/Jie, MPOU3BOACTBEHHBIX MIPOLECCaX U )KU3HEAEATEIbHOCTU
opranusma. KonuuectBeHHbIE OTHOLIEHNS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE
3aKOHBI B XUMUU U pacy€Thl 10 YpPaBHEHUSIM XUMUYECKUX peakiuii. Monb Kak
€IMHHLIAa KOJIMYECTBA BellecTBa. MossipHas Macca. 3aKOHbI COXPaHEHHs MacChl U
sHepruu. 3akoH ABoraapo. MomsipHbiil 00bEM ra3zoB. OTHOCUTEIbHAS IIJIOTHOCTD
ra3os.

Pacu€rbl mo ypaBHEHUSAM XMMHUYECKUX PEaKLUi ¢ UCIOIb30BaHUEM MAcChl, 00bEMA
(HopMasbHbIE YCIIOBHS) Ta30B, KOJMUYECTBA BEIIECTBA I10 BApUaHTaM

Camocmoamenvnan paboma Kypcanmos

4. CocraBiieHHE U ypPaBHUBAaHNE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peaKInui
METOJIOM 3JICKTPOHHOTO OajaHca

5. Pacuérel no ypaBHEHUSIM XUMHUYECKUX PEAKIIUN

OK 01

Tema 2.2.
DIIEKTPOJIMTHYECKAS
JHACCOIHAIUS 1
HOHHBII 00MeH

Teopus anekrponuTudeckoi auccounanuu. MOHBI. DNEKTPONHTHI, HEIEKTPOIUTHI.
Peakuuu wonHoro oOmena. CocTaBieHHE peakIUil HOHHOrO oOMeHa MyTEM
COCTaBJIEHMS X IOJHBIX U COKPAIEHHBIX HOHHBIX YPAaBHEHUM.

KucnoTHO-OCHOBHBIE peaklMK. 3a/IaHUsI HA COCTABJICHUE MOHHBIX PEaKIIHil.

JIaGoparopHas pabota 1 «Tumbl xumuueckux peakuuin» VccnenoBanue THIOB (110
COCTaBY M KOJMYECTBY UCXOJIHBIX U 00Pa3yIOIINXCs BEIIECTB) U MPU3HAKOB
XUMHYecKHX peakiuil. [TpoBenenue peakiuii HOHHOro 0OMeHa, ONpeieIeHUue Cpeibl
BOJHBIX PAaCTBOPOB. 3a/1aHUsI HAa COCTABJICHHE HOHHBIX PEaKIIUH.

OnexTponu3. AkkymysaTopsl. @.3.PacdyeTsl 1o IpUroTOBICHUIO paCTBOPOB
JIEKTPOJIMTOB 110 BApUAHTaM

Camocmoamenvnan paboma Kypcanmog

6. PacyeTpl O MPUTrOTOBICHUIO PACTBOPOB AJIEKTPOIUTOB.

OK 01
OK 04
IIK 1.5
[IK 3.2




Pa3nen 3. CtpoeHue U cBOMCTBA HEOPTAaHUYECKUX BELLECTB

10

Tewma 3.1.
Knaccudukanus,
HOMEHKJIaTypa U
CTpoeHHue
HEOPraHMYecKuX
BEIIIECTB.

IIpenmer Heopranuueckoi xumun. Kiaccudukanus HeoOpraHM4eCKuX BEIIECTB.
IIpoctble u croxHble BemecTBa. OCHOBHBIE KIJIACChI CJIOMKHBIX BEIIECTB (OKCUIBI,
THJIPOKCHUIbI, COJIU, KMUCIIOThI). B3aMMOCBS3b HEOPraHMUECKUX BEIIECTB. ArperarHble
cocrosiHus BerectBa. Kpucrammmueckue u amopdnsbie BemectBa. O.3. Tumnsr
KPUCTAUINYECKUX PEIIETOK (aTOMHAsl, MOJIEKYJISIpHasi, HOHHAs, METAJIJIMYECcKas) co
CXeMaMH I10 BapHaHTaM. 3aBUCUMOCTb (PU3NYECKUX CBOICTB BEIIECTB OT THUIIA
KPUCTANINYECKOH peréTku. 3aBUCUMOCTh XMMUYECKOH aKTUBHOCTHU BEILIECTB OT BUJIA
XMMUYECKOH CBSI3U U THIA KpUCTAIMUecKo pemérku. [Ipuunnsl MHOroobpasus
BeulecTB. HomeHkaTypa HeopraHM4eCcKUX BEIIECTB: Ha3BaHUE BEILIECTBA UCX0/1a U3
XUMHAYECKON (OPMYITBI HIIM COCTABICHNE XUMUYECKOH (POPMYITBI NCXO/Is X HAa3BAHUS
BeulecTBa 1o MexxayHapoanoit (MIOITAK) u TpuBuanbHON HOMEHKIIATYpeE.

Pemrenue npakTHuecKuX 3aJaHui MO KIACCU(PUKAIIIHA, HOMEHKIATYpE U XUMHUYECKUM
dbopmynam

HEOpPraHMYECKUX BEILECTB PAa3IMYHBIX KJIaccoB (YrapHbIil ra3, yrieKuciblii ras,
aMMMaK, TalleHas U3BeCTh, Herall€Has U3BeCTb, MUThEBAs COJa U APYTUX): Ha3bIBaTh U
COCTaBJIATh (OPMYJIbI XUMUYECKUX BELIECTB, ONPEENISATh IPUHAIEKHOCTh K KiIaccy
VcTounnkn xuMndeckoi nadopMaliu (cpeacTa MaccoBoi HH(GOpMaIum, ceTb
Wnrepuer u apyrue). [lorck nHpopManuu no Ha3BaHUsAM, HACHTU(DUKATOPAM,
CTPYKTYPHBIM (hopMyJiam.

Camocmoamenvnan paboma Kypcanmog

7. OnmcaHue U CXEMbI KPUCTAJUIMYECKUX PEIIETOK

OK 01
OK 02
IIK 1.5
IIK 3.2

Tewma 3.2. Ousuko-
XUMHAYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEIIECTB

Mertannsl. O6uue puznyecKkue 1 XuMUIeCKre CBOHCTBA MeTalIoB. CIIOCOOBI
MoTy4eHus. 3HaYeHUE METAJIJIOB M HEMETAJIJIOB B TIPUPOJIE M )KU3HEACATEIIHHOCTH
4eNoBeKa U Oprann3MoB. Koppo3us METalIoB: BHJIBI KOPPO3HHU, CIIOCOOBI 3aIIIUTHI
MeTaJuioB OT Koppo3uu. @.3. BzauMoielicTBue KUCIOT C METAJUIaMU 110 BapUaHTaMm
Hemerannel. O6mue ¢puznyeckrue 1 XuMUYeCKIe CBOMCTBA HEMETAUIOB. THIIHYHBIE
coiictBa HemeTaioB [V-VII rpynn. Knaccudukanust 1 HoMeHKIaTypa coeTuHEHU I
HeMeTalsoB. KpyroBopoTsl OMOTeHHBIX 271eMeHTOB B ipupojie. @.3. AnnorpomnHbie
MoauUKaIIU yriaepoaa

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIECTB (OKCUIOB,
THAPOKCHJIOB, KHCIIOT, COJICH | JIp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB MPOCTHIX
BEILIECTB, BOJOPOAHBIX COCTMHEHH, BBICIIUX OKCUAOB, U rUApokcuioB. @.3. Penenue

OK 01
OK 02




3a/IaHMi 110 TeME 110 BapuaHTaM

Camocmoamenvnan paboma Kypcanmog

8. BzanMoaelcTBUE KUCIIOT ¢ METaJJIaMU

9. AnnotponHble MOIUGUKAIINN yTICPOIa

Tema 3.3.
WNnenruduxanus
HEOPraHUYECKUX
BEIIICCTB

JIaboparopHas padota 2 «neHTudukanus HeopraHndeckux BeuecTn». Pemenne
AKCIEPUMEHTAJIbHBIX 337124 [10 XMMUYECKUM CBOMCTBAM METAJIJIOB M HEMETAILIOB, 110
pacrno3HaBaHUIO U MOJIYYSHUIO COSAMHEHNN METAJUIOB U HeMeTaluioB. Mnentuduxarms
HEOPTaHMYECKUX BEIIECTB C UCIOIH30BAHUEM MX (DPU3HKO-XUMHYCCKUX CBOWCTB,
XapaKTepHBIX Ka4eCTBEHHBIX peakiuii. KauecTBeHHBIC peakiuy Ha cynbdar-,
KapOOHAT-, U XJOPUI-aHHOHBI, HA KATHOH aMMOHHSI.

KonTposbhas

KonTpoJsbHas padora "CBoliCTBAa HEOPTAaHMYECKUX BelIeCTB'

OK 01
OK 02
OK 04

Paznen 4. Ctpoenue u

CBOMCTBa OpTraHN4YCCKUX BCIICCTB

24

Tema 4.1.
Knaccudukanus,
CTPOECHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEIIECTB

[losiBieHHe M pa3BUTHE OPTAHMYECKOM XMMHHU KakK HayKd. [Ipeamer opranngeckou
XUMHUH. MeCTO 1 3HaYeHHE OPraHNYeCKON XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
XHWMHYECKOE CTPOCHUE KaK MOPSAJOK COCTMHEHHS ATOMOB B MOJIEKYJIE COIVIACHO UX
BaJICHTHOCTH. OCHOBHBIE MTOJIO)KEHHS TEOPUU CTPOCHUSI OPTaHUYECKUX COCIUHEHUM
A.M.ByTnepoBa. YriiepoaHblii CKeJIeT OpraHUuYeCKONH MOJIEKYJIBI. 3aBHCUMOCTD
CBOJCTB BEILECTB OT XMMUYECKOTO CTPOEHUs MOJIEKy. M3omepus 1 U30MepBL.
[TonsTue o pyHkuoHanbHOU rpynmne. Pagukan. [Ipunnune! knaccudukanuu
OpPraHUYECKUX COCIUHEHUM.

MexnyHapoaHass HOMEHKJIATypa U IPUHIUMIIEI HOMEHKJIATyPbl OPTaHUYECKHUX
coeaunenuil. [lousatue 06 a30T0-copepIKaIUX COSANHEHUIX, OMOJIOTMUECKH aKTUBHBIX
BenlecTBax (yrieBojax, Oenkax, >Kupax u Jip.), BBICOKOMOJIEKYJISIPHBIX COETUHEHUSIX
(MOHOMEp, OJIUMED, CTPYKTYPHOE 3BEHO).

Homenknarypa opraHuueckux COeJMHEHHUH OTAEIbHBIX KJIaccOB (HACHIIICHHBIE,
HEHACBIIIEHHBIE U APOMATUYECKHUE YTIIEBOIOPO/Ibl, CIIUPTHI, (PEHOIIbI, AJIbETUIbI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Ap.). CocTaBiIeHHE MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (POPMYJI OpTraHUYECKHUX BEIIECTB OT/IEIbHBIX KIaCCOB, UCTIONb3YS UX
Ha3BaHMsI 110 CUCTEMaTHYECKON U TPUBHUAJIbHOW HOMEHKJIAType (3TUJIeH, alleTHIIEH,
TIUIepuH, GeHo, GopManbaeru, TUIHMH, YKCYCHAst KUCIO0Ta).

Camocmoamenvnan paboma Kypcanmos

10. Tabnwuma o knaccuduKayv ¥ HOMEHKJIAType

w

11. M3oMepus yrieBogopo0B

OK 01
[IK




Tema 4.2. CBoiicTBa
OpraHUYECKUX
COeIUHEHUN

PU3HKO-XUMHUUYECKUE CBOMCTBA OPraHUYECKUX COCIUHEHUN OTACIIBHBIX
KJIaCCOB(OCOOEHHOCTH KJIacCU(UKALMK 1 HOMEHKIATypbl BHYTPH KJlacca;
TOMOJIOTHUYECKHUH psia 1 o01mas popmyina; u3oMepus; pU3nuecKue CBOMCTBA;
XMMHUYECKHE CBOWCTBA; CIIOCOOBI IOJIy4EHUS]):

*penenbHbIe YIIIEBOOPOIbI (aJIKaHBI M IMKIIOATIKAHb). ['opeHre MeTaHa Kak OJIuH U3
OCHOBHBIX UCTOYHUKOB TE€IUIA B IPOMBIIIJIEHHOCTH U ObITy. CBOMCTBA IPUPOIHBIX
YIJIEBOJIOPOAOB, HAX0XK/IEHUE B IIPUPOJIE U IPUMEHEHHE AJIKAHOB;

*HenpenenbHble (AJIKaHbl, AIKUHBI U AJIKOJAUEHBI) U apOMAaTUYECKHUE YTIIIEBOIOPO/IbI.
I'openue aneTuineHa Kak UICTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH ISl CBApKU U
PE3KU METaJJIOoB.

*KHCIOpOoIOCOAEpIKAIME COSAMHEHUS (CTUPTHI U PEHOIIbI, KApOOHOBBIE KUCIOTHI U
3¢UpBI, AIbJETUABI U KETOHBI, XKUpbI). [IpakTHueckoe NpuMeHEeHNne 3TUIIEHTITTUKOJIA,
rnunepuHa, ¢peHona. [lpumenenne popmanbpaernia, aneTaabaeriia, YKCyCHOMN
KHUCJIOTBI. Mbl1a KaK COJIM BBICIIMX KapOOHOBBIX KMCIOT. MoOOIIMe CBONCTBA MbLJa.
*yTIIEBOIBI

*a30TocoepKale COeMHEHUS (aMUHBI 1 aMUHOKHCIIOTBI, OEJIKH).

BricokoMonekynsipHble COEUHEHMS (CHHTETHYECKUE U OMOIOTrMUeCKU-aKTUBHBIE).
Mounomep, osmMep, CTpyKTypHoe 3BeHO. [lonnMepusanus aTuiIeHa Kak OCHOBHOE
HaIIpaBJICHUE €r0 UCITOJIb30BAHUSA.

I'enernyeckas CBsI3b MEXAY KJIACCAMHU OPraHMYECKUX COCTUHEHUM.

CBolicTBa OPraHUYECKUX COEAMHEHNUN OTJIENbHBIX KJIACCOB (TpUBHAJIbHAS U
MEXyHapoaHas HOMEHKJIAaTypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTyUEHUs ):
npeieiabHble (aTKaHbl M LUKJIOAJIKAHbI ), HEMpeleIbHbIe (aJTKEHbI, aTKUHBI, aJIKOUEHBI)
Y apOMaTHYECKUE YIIIEBOIOPOIbI, CIIUPTHI U (hEHOJIBI, KAPOOHOBBIE KHCIOTHI U 3(UPHI,
aJbJIETU/Ibl U KETOHBI, aMUHBI U aMUHOKHCIIOTHI, BBICOKOMOJIEKYJIIPHbIE COETUHEHUSI.
3aaHus Ha COCTaBJIEHUE YPaBHEHNH XMMHUYECKUX PEAaKLUN C yYaCTUEM OPraHMYECKHUX
BEILIECTB HA OCHOBAHUH UX COCTAaBA U CTPOCHHS.

CocraBiieHne cxeM peakui (B TOM YHCIIE 110 NPEAJIOKEHHBIM LIETI0YKaM
MIPEBPAIICHUH ), XapaKTEPU3YIOMINX XUMHUYECKUE CBOMCTBA OPTaHUYECKUX COCTUHEHUI
OTJENBHBIX KJIACCOB, CIIOCOOBI MX MOJIY4YEeHHUS U Ha3BaHUE OPraHMYECKUX COSAMHEHUM
M0 TPUBHAIBHOUN WJIM MEXIYHAPOIHOW CUCTEMAaTUUYECKON HOMEHKJIATypeE.

Perenne npakTuKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA
OpPraHWYECKUX COCTMHEHHUH OTJENbHBIX KJaccoB. Pacu€Trl mpocreitmel Ghopmyibl
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OK 01
OK 02
OK 04
IIK 1.5
IIK 3.2




OpPraHUYECKOM MOJIEKYJIbl HCXO/Sl U3 AJIEMEHTHOrO cocTana (B %).

JlaboparopHas padota 3 «IIpeBpamieHuss OpraHn4ecKuX BEUIECTB IIPU HArpeBaHUI.
[TonydyeHune aTUIeHA U U3YYEHHE €r0 CBOMCTB. MoaenupoBaHre MOJIEKYJI U
XMMHYECKUX MPEeBpallleHU Ha MpUMEpe dTaHa, STUICHA, alleTUIIeHa U JIp.

Camocmoamenvnan paboma Kypcanmog

12. IlpupoaHbIe UCTOYHUKU: HEPTh, KAMEHHBIN YT0JIb, TPUPOIHBIN a3 U TOPD.
[lepepaboTka HEPTH.

13. CuHTEeTHYECKHE MOOIIHNE CPEJCTBA

14. Ilenoyku npeBpalieHui

N, N |01

Tema 4.3.
WNnenrudukarus
OpPraHUYECKUX
BEIIIECTB, UX
3HAUYCHUE U
MIPUMCHCHUC B
OBITOBOH U
MPOU3BOJACTBEHHOMN
JEATeIbHOCTH
YyeJIoBeKa

buoopranmnueckue coenunenus. [lpumenenne u 6ronornyeckast pojib yIieBOIOB.
OxucneHue yrieBoioB - HICTOYHUK SHEPTUU JKUBBIX OpraHu3MoB. buonornyeckue
¢bynkuuu 6enxoB. buonornueckue GyHKIUM KUpoB. Posib oprannveckoit Xumun B
peneHny mpobiem nuiieBoit 6ezonacHoctu. Posib opranndeckoil XuMuM B pelIeHun
poOIeM SHEPreTHIECKOi 0€30MacHOCTH, Pa3BUTHH MEIULIUHBI, CO3JaHUN HOBBIX
MaTepHalioB, HOBBIX UCTOYHUKOB HEPTUM (AJIbTEPHATUBHBIC HCTOUHUKH SHEPIUN).
OnacHOCTh BO3JICMCTBHS HA KUBbIE OPraHU3Mbl OPraHUYECKHUX BEIIECTB OTAEIbHBIX
KJIacCOB (YTJI€BOJOPObI, CIUPTHI, (PEHOJIBI, XJIOP-OPraHUYECKHEe TPOU3BOIHBIE,
aJIBJIETUIBI U JIP.), CMBICII IOKA3aTesl PeIeNIbHO JJOMYCTUMON KOHIIEHTPAIH
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JIaboparopHas padota 4 «neHTH(UKAIUS OPraHUYECKUX COSTUHEHUHN OTIENbHBIX
KJIACCOB»

Wnentudukaius opraHu4ecKux COeTMHEHNUN OTIENbHBIX KIIACCOB (Ha MpUMepe
aJbJIETUJI0B, Kpaxmaia, OeJIKOB, YKCYCHOM KUCIIOTHI U T.I1.) C UCIIOJIb30BAHUEM HX
(U3UKO-XMMHUYECKUX CBOWCTB U XapaKTEPHBIX KaUeCTBEHHBIX peakuuii. JleHarypanus
Oenka nmpu HarpeBaHuu. L[BeTHbIe peakiu O0eakoB. Bo3HMKHOBEHNE aHATUTHYECKOTO
CUTHAJIa C TOUYKH 3PEHUS XUMUYECKHUX MPOLECCOB MPHU NPOTEKAHUH KaYE€CTBEHHON
peaxuuu, Mo3BoJSIOEH HIEHTUDUIIUPOBATE NPEI0KEHHbIE OPTaHUYECKUE
BELIECTBA.

[ToBTOpenue u 0600IIEeHNEe TTPOiiIeHHOTO MaTepuana. KoHTponbHOE TecTUpOBaHUE TIO
teme: CTpoeHHE U CBOWCTBA OPraHMYECKUX BEIIECTB.

OK 01
OK 02
OK 04
IIK 1.5
IIK 3.2

Paszgen 5. KuHetnueckue v TepMOIMHAMUYECKHE 3aKOHOMEPHOCTH IPOTEKAHUS XUMUYECKUX PEaKIUI

Tema 5.1.
CxopocTthb
XUMUYECKHUX
peaKkuuid.

CKOpoCTb peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB: MPUPOIBI
pearupyoInnx BEIeCTB, KOHICHTPAUU PEarupyOIINX BEIIECTB, TEMIIEPATyphl U
TUTOIIAN PEAKIIMOHHOM MOBEPXHOCTH. TeroBbie 3PPEeKTh XUMUUECKUX PEAKIIUHA.
DK30- ¥ SHJIOTEPMHUYECKUE peakiuu. OOpaTUMOCTh peakiuil. XUMHUYIECKOe

OK 01
OK 02
IIK 1.5
IIK 3.2




XUMHYECKOE
paBHOBECHE

PaBHOBECHE U €0 CMEIEHHUE MO/ ACHCTBUEM PAa3INYHbBIX (PaKTOPOB (KOHLIEHTPAIHS
peareHTOB WM NPOAYKTOB PEAaKLMH, JaBJICHHE, TEMIIEpaTypa Ul CO31aHus
ONTUMAJIbHBIX YCIOBUN IIPOTEKaHUs XUMUYEeCKUX npoueccos. [Ipunnun Jle Ilarense.
Pemienue npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUYECKUX 3a/laHUM HAa aHanu3 (PakToOpoB,
BIIMSAIOIIMX HA U3MEHEHUE CKOPOCTU XMMUYECKON pEeaKkluy, B T.4. C NO3ULIUN
HKOJIOTUYECKH 11e71eCO00Pa3HOro MOBEACHUS B ObITY U TPYIOBOH JEATEIBHOCTH B
LEJIAX COXPAHEHUS CBOETO 310POBbs U OKPYXKAIOLIEH IIPUPOJHON CPEBbI.

Pemenne npakTuKo-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA IPUMEHEHHE
npuHuuna Jle [laTense 1 HaX0KASHUS HAIIPABIEHUS CMELCHUSI PaBHOBECHUS
XMMUYECKOH peakuy U aHaJIu3 GaKkTOPOB, BIUAIOLUIMX Ha CMEIEHHE XMMUYECKOTIO
PaBHOBECHS

Paznen 6. PactBophI

PacTtBOpenue kak pu3nko-xummuueckuii nporecc. PactBopsl. CiocoObl MPUTOTOBICHUS OK 01
pacTBOPOB. OK 02
PactBopuMocTs. MaccoBast 10751 pacTBOpEHHOTO BemiecTBa. CMBICI TTOKa3aTels OK 07
IIPEEIbHO JOMYCTUMOM KOHIIEHTPALMK U €r0 UCIOJIb30BaHUE B OLICHKE IIK 1.5
sKoJIorMueckoi 0e3onacHoctu. [IpaBuia 3K0I0rn4ecKy 11eaecoo00pa3HoOro NoBeIeHUs IIK 3.2
B OBITY M TPYZOBOI EATEIBLHOCTH B LIEJIAX COXPAHEHUS CBOETO 3/10pPOBbS U
Tema 6.1. Tlonsitue N . . N
o pacTBopax OKpY3KarOLlleli PHPOIHON CPEIbI; ONACHOCTb BO3/ICHCTBHS HA KHUBBIE OPraHH3Mbl
OIIpEAEIEHHBIX BEILIECTB.
Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUIl Ha PacTBOPBI,
UCIOJIb3yeMble B OBITOBOM U MPOU3BOJCTBEHHON JEATEIbHOCTH YEJIOBEKA.
Camocmoamenvnasn paboma Kypcanmog
15. Pacuér ITJAK
Tema 6.2. Ha60paT?pHaﬂ pa60vTa 5 «IlpuroroBnenue pacTBOpoB». [[pUroToBieHne pacTBOPOB OK 01
ccreioane 3aJJaHHOI (MaccoBOM B %) KOHIEHTpalUH (C IPaKTUKO-OPUEHTHPOBAHHBIMU OK 02
N BOIIPOCaMM) U OTIpesiesieHne Cpeibl BOAHBIX pacTBOpoB. Pemenue 3ai1ay Ha OK 04
CBOMCTB pacTBOPOB
IIPUTOTOBJIEHUE PACTBOPOB. IIK 1.5
Pazgen 7. Xumus B ObITY M TPOU3BOJICTBEHHOM NIEATEILHOCTH YesoBeka. [[pukitamnoit Moxyb.
Tema 7.1. Hogelimue 1oCTHXEHNUS] XUMUYECKON HAyKH U XUMUYECKON TEXHOJIOTUU. Ponb Xumuu OK 01
[TpuknagHoit B 00ECTICUCHHUH IKOJIOTHUECKOM, SHEPTETUUECKON 1 MUIIEBON O€30MaCHOCTH, PA3BUTHH OK 02
MOZYJIb. MeauuuHbl. [IpaBuiia moMcKa M aHAJIM3a XUMHUYECKOW HH(POpMAIMK U3 Pa3IHYHBIX OK 04




Teoperuueckas WCTOYHUKOB (Hay4YHasi U y4eOHO-HAy4YHAas JIUTepaTypa, CPEeICTBA MACCOBOM
4acTh nHpopmanuu, cetb HTepHET). BhI1aua MpUMEpHBIX TPAKTHYCCKHUX 33 aHHH.
CocraBiienne njaaHa Kemnca.

Camocmoamenvnas paboma Kypcanmos 10

16. KEMC-TTPE3EHTALIMS no Temam 10

[Touck u aHanu3 KeWCcoB O MPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJIOTUH C YUYETOM
Oynymiei mpodecCHOHATBHON ACSITEILHOCTH IO TEMaM: BAKHEHUIIINE CTPOUTEILHBIC

OK 07
IIK 1.5
IIK 3.2

Tema 7.2.
3 S —— MaTepuasbl, KOHCTPYKIIMOHHBIE MaTePHAIIbI, KPACKH, CTEKJIO, KEpPaMHKa, MaTepUAIIbI
M(I:,I[ " JUTSI DJIEKTPOHUKH, HAHO MaTEPHAJIbI, TEKCTUIILHBIC BOJIOKHA, UCTOYHUKHU YHEPTUH, 4
YIIb- OpraHMYecKre U MUHEpalIbHbIE YI0OPEHHs, IEKaPCTBEHHBIE BEIIECTBA, OBITOBAS
[IpakTnueckas
XUMUSL.
4acThb .
3amuTa: [IpeacraBnenue pe3yabTaToB pelieHus: KeiHcoB B popMe MHUHH-TOKIAIOB C
Mpe3eHTalnen
JAuddepennuanbHublii 3auer 2
Bcero 72

Jlj1g XapakTepUCTUKU YPOBHSI OCBOCHUSI y4€OHOT0 MaTepHala UCIOIb3yIOTCS CleAyole 0003HaUeHUS:

1. o3HakoMMTeNbHBIN (Y3HaBaHUE paHee U3yUEHHBIX 00BEKTOB, CBOMCTB);

2. pEenpOXyKTHBHBIN (BBITOJHEHHE ACITEIHHOCTH TI0 00pa3ily, HHCTPYKIIMH WX TI0J] PYKOBOJICTBOM)

3. IpOyKTUBHBIH (IUIAHUPOBAHKUE M CAMOCTOATEIBHOE BHIMOJIHEHUE JEATEIbHOCTH, PELIeHHEe MPOOIEeMHBIX 3a1a4)




3. YCJIOBUS PEAJIN3AIIMA YYEBHOM JUCIHUIIINHBI
3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHHYECKOMY 00ecreyeHnIo

Peanuzamus mporpamMmbl JUCHUIUIMHBI TpeOyeT Hanuuusi y4eOHOro kaOuWHeTa XUMUH,
71a00paTOPUN XUMHH.

O6opynoBanue yuyeOHOro KabMHeTa: MIIAKAThl, JIEKTPOHHbIE MPE3eHTAlU, BUPTYyaabHas
nTabopaTopus, MaTepuaibl 10 TEMaM B 3JICKTPOHHOM BHJIE.

O6opynoBanue naboparopuud u pabOUYUX MECT JIabOpaTOPUU: IMOKPBITHUE JJIsl CTOJIOB,
HAOOPBI JTA0OPATOPHON MOCY/IbI U XUMHUECKUX PEAKTHUBOB.

TexHuueckue cpeAcTBa 00ydeHHs: HOyTOYK, IPOEKTOP, KOJIOHKH, BHITSKHOU MIKaQ.

3.2. UudopmanuonHoe odecrieyenne o0yuenusi. OCHOBHbIE HCTOYHUKH:

1. Xwumus : yueOHUK 11 cpeaHero npodeccuonanbroro oopasosanus / 0. A. Jlebenes,
I'. H. ®anees, A. M. 'ony6es, B. H. lllanoBan ; mox o6mieit penakuueii I'. H. ®aneeBa. — 2-¢
U3, nepepad. u gomn. — Mocksa : U3parensctBo KOpaiit, 2023. -[31eKTpOHHBIN y4eOHUK |

2.I'abpuensn O.C., OctpoymoB W.I'. Xumusi: yueOHUK UI CTYJICHTOB MPO(HECCHOHAIBHBIX
o0pa3oBaTeNnbHbIX OpraHu3allyii, ocBanBaroux npodeccuu u cneuuaibHocta CI10. — M., 2020

3.Mopckue  HMHTEIUICKTYaIbHBIE  TEXHOJIOTHH http://morintex.ru/wp-content/files

mf/1553196478MITVOL43No1PART42019.pdf Hayunsrit sxypuan Ne 1 (43) T.4 2019

www.morintex.ru Jiekrponnoe cereBoe (ISSN 2588-0233) u meuarnoe (ISSN Ne 2073-7173)
uznanue Tematuka: kopabiectpoenne, HH(GOpPMATUKA, BEIYUCIUTEIbHAS TEXHUKA U YIIPABICHUE

JlonmosiHMTEIBLHAS

1. ®I'OC cpennero obmiero odbpazoBanus (yTB. nmpukazoM MuHuCTEpCTBa 00pa30BaHUS
u Hayku PO ot 17 mas 2012r. Ne413). C usmMeHeHusMu U TONOIHEHUsIME OT 29 nexabps 2014r.,
31 nexabps 2015r., 29 uronst 2017r., 24centsops, 11 nexadps 2020r.

2. Ilpuka3z MunucrepctBa obpazoBanus u Hayku PD ot 31 mekabps 2015 r. N1578 "O
BHECEHUHU M3MEHEHUH B (eiepalbHbIN rOCy1apCTBEHHBIH 00pa30BaTeNbHBINA CTAHAAPT CPEIHETO
oOmiero o0pa3zoBaHMsl, YTBEP)KACHHBIM NpuKazoM MuHHUCTepcTBa 0O0pa3oBaHUs W HAYyKU
Poccuiickoit ®enepanuu ot 17 mas2012 r. N413

3. Ilpumepnas pabouas mnporpaMma o0II€00pa30BaTENbHOM yueOHON JUCHMIUIMHBL
«Xumus» JUIsL TIpO()eCCUOHANBHBIX 00pa30BaTENbHBIX OpraHu3aluii 0a3oBbIl ypoBeHb,
Mocksa UPIIO, 2020r; paccMoTpenHoi Ha 3acenanuu I[legarormueckoro cosera ®I'bOY IITO
HPIIO nportokon Nel3 ot 29.09.22r m yrBepxknéHHOM Ha 3aceganun CoBeTa IO OLIEHKE
KayecTBa NPUMEPHBIX paboyMx MporpaMMm  0OLIE00pa30BaTEIbHOIO M COLHUANIBHO-
TYMaHUTapHOTO LHUKJIOB CpeAHero mnpodeccruoHanbHoro odpaszoBanusi IIporokon Nel4 or
30.11.22r.

4. T'abpuensan O. C. u gp. Xumusa uig npodeccuid U CHelHaTbHOCTEW TEXHUYECKOTO
npoduns (3TEKTPOHHOE MPHUIIOKEHNUE).

5. ®U3UKOH Bupryanbnas nadoparopust

6. Snnpexc./uck

7. Meroaudeckue MaTepHasibl I TIpeAcenarefied M WIEHOB MPEIAMETHBIX KOMHUCCHUH
cyobektoB Poccuiickoit @enepanuu Mo NpOBEpKE BBHINOIHEHUS 33JaHUN € pa3BEPHYTHIM
OTBETOM 3K3aMeHAIMOHHBIX padoT EI'D 2023 r. mo XWMuUM TOATOTOBJICHBI B COOTBETCTBUU
¢ TemarndyeckuMm IUIaHOM paboT (enepanbHOr0 TOCYJapCTBEHHOTO OIOKETHOTO HAy4YyHOI'O
yupexaenus «DenepaibHblii MHCTUTYT MeIaroruueckux usmepenuity Ha 2023 v / ABTOp-
cocraBurens: JI.FO. [loopotun, Cractuna M.T.

8. HawampHoe wW cpemHee mnpodeccHoHanbHOE oOpa3oBanne | OOpaszoBaTenbHAS
CollMaJIbHAs CeTh; Pa3BUTHE aBTOHOMHOTO Cy1I0BOXKAeHUs B Poccuu https://nsportal.ru/npo-spo

HNHTepHeT-pecypcsl
1. https://ru.wikipedia.org/wiki/ Buxnnegus. Xumus
2. https://www.youtube.com/channel/ Xwumus — ITpocto — YouTube



http://morintex.ru/wp-content/files%20_mf/1553196478MITVOL43No1PART42019.pdf
http://morintex.ru/wp-content/files%20_mf/1553196478MITVOL43No1PART42019.pdf
https://nsportal.ru/npo-spo
https://ru.wikipedia.org/wiki/
https://www.youtube.com/channel/

3. https://biblio-online.ru/bcode/ Caiit mist mopsikoB MOPSIKAM.P®
4. https://infourok.ru/ «MTH®OYPOK»
5. DnexrponHas oubnmoreka «tOpait» [DIeKTpOHHEIH pecypc].



https://infourok.ru/

4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMS YYEBHOM

JTACIATITAHBI

KoHTponp U olieHKa pe3yibTaToB OCBOCHHUSA Y4YEOHOH AMCHUUIUIMHBI OCYIIECTBISETCS
mpernojaBaTesieM B IPOIECcCe MPOBEACHUS NPAKTHYECKHX 3aHATHH, Tab0paToOpHBIX padoT,
TECTUPOBAHUS, & TAKXKE B Pe3yJIbTaTe BBIIOJIHEHUS 00YUYaIOIIMMUCS MHAUBUYAIbHBIX 331aHUMN,
MIPOEKTOB, UCCIIEOBAHUN.
PesynbTatel 00yueHUs pacKphIBAIOTCS 4Yepe3 YCBOCHHBIE 3HAHUA W NPUOOpPETECHHBIE
YMEHHUS, HallpaBJICHHbBIE HAa TPUOOpeTeHHE O0MMX U MPO(ECCHOHATBHBIX KOMIIETCHIIUH.

Ne | OK/MK | Pasnen/Tema | Pesynbrar 0GyueHus | THIIBI OLEHOYHBIX MEPOTPHSITHI
[ OCHOBHO€ COJICp)KaHHE
1 Paznen 1. OcHoBBI
CTpOEHHUSI BELIeCTBA
1.1 | OK 01 CtpoeHue aToMOB Cocramars xumuueckne | 1.Tect «CtpoeHne aToMOB
XUMHAYECKHX (hopMyIIbl COEIMHEHUH B | XUMHUYECKHUX 3JIEMEHTOB M IPUPOAa
3JIEMEHTOB U COOTBETCTBHHU CO XUMUYECKOH CBA3N.
npupoJa CTETIeHbIO OKUCIICHUS 2.3agauu Ha COCTaBJIECHHE
XUMHUYECKOH CBSI3M | XUMUYECKUX DJIEMEHTOB, | XMMHYECKUX (QOpMYI
WCXOJs U3 BAJICHTHOCTH U | JABYXAaTOMHBIX COCIMHEHHM
ANEKTPOOTPULIATEIBHOCTH | (OKCHAOB, CYyIb(PHUIOB, TUAPUIOB U
T.IL.)
3.3amaHus Ha HCIIOJIB30BaHUE
XUMUYECKOI CUMBOJIMKH U
Ha3BaHUM COeIUHECHUI MO
HOMEHKJIAType MEXIyHapOIHOTO
C0103a TEOPETHUYECKOU U
MIPUKIAAHON XUMUH U
TPUBUAIBHBIX HA3BaHUH IS
COCTaBJICHUSI XUMUYECKUX (HOPMYIT
JIBYXaTOMHBIX COCTUHEHUH
(okcuoB, Cynb(GUA0B, TUIPUIOB U
T.11.) Y Apyrux HeOpraHMuecKux
COCJMHEHHNH OTAEIbHBIX KIACCOB.
1.2 | OK 02 Ilepuonnueckuii XapakTepus3oBaTh 1.OnexTpoHHbIH TECT
3aKOH U TabIuIa XMUMHUYECKHE 3JIEMEHTHl B | «MeTanyeckue/HeMeTaUTHIECKHe
J.M.Menneneepa COOTBETCTBHU C UX CBOWCTBA, 3JIEKTPOOTPULIATEIEHOCTh

MOJIOKEHUEM B
ITepuonnueckoii cucreme
XUMHUYECKHX 3JIEMCHTOB
J.1.Menneneena.

Y CPOJICTBO K 3JIEKTPOHY
XUMUYECKUX JIEMEHTOB B
COOTBETCTBHH C MX 3JIEKTPOHHBIM
CTPOCHHEM U TIOJIOKEHHUEM B
IIepuonnueckoii cucrteme
XUMHUYECKUX DJIEMEHTOB
JA.N.Menneneepa
2.IlpakTrdeckue 3aMaHus HA
YCTAHOBJICHHE CBSI3U MEXKITY
CTPOCHHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB U NMEPUOIUYECKUM
W3MCHEHHEM CBOMCTB XUMHUIECKHUX
3JIEMEHTOB U UX COCUHEHUH B
COOTBETCTBUHU C TOJIOKECHUEM B
Ilepuonnueckoii cucreme
3.IIpakTHKO-OPUCHTHPOBAHHBIC
TEOPETUUYECKUE 3aIaHUsI HA
XapaKTEPHU3AIUI0 XUMUICCKUX
3JIEMEHTOB:




MeTaJUInYeCKre/HeMETaJUInIeCKUe
CBOMWCTBA, 3JICKTPOOTPULIATEIEHOCTh
U CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBHH C UX IEKTPOHHBIM
CTPOEHHUEM U MOJIOKCHUEM B
IIepuonnueckoit cucreme
XUMHUYECKHX 3JIEMEHTOB
JI.M1.Menneneena.

2 Paznen 2. XapakTepru30BaTh TUIIbI KonTponbHOE TecTUpOBaHUE
XUMHUYECKHE XUMHUYECKUX peaKkuit «CTpoeHue BellecTBa U
peaxkuuu XUMUYECKHE PEaKIuu»
2.1 | OK 01 THIB XUMUYIECKUX CoCTaBIATh peakIIny 1.3amaun Ha cOCTaBIICHUE
OK 04 | peakumii COEIMHEHMUS, ypaBHEHUH peaklnii COeANHEHUS,
pas3NoKeHUs], 3aMELICHNUs, | pa3JOoXKeHHs, 3aMelleHHs, OOMeHa,
o0MeHa, OKUCIICHHS- OKHCJICHUSI-BOCCTAHOBJICHUSI C
BOCCTaHOBJICHUSI C HCIOJIb30BaHUEM METOA
HCTIONB30BaHUEM METOJIa | 3JIEKTPOHHOTo OanaHca.
3JIEKTPOHHOTO OanaHca. 2. 3agaun Ha pacy€T Macchl
BEILIECTBA WK 00bEMA ra3oB 10
M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wik 00bEMY OJHOTO M3
YYacCTBYIOIIMX B PEAKLUH BEIIECTB;
pac4€Thbl Macchl (KOJTUYECTBA
BEIECTBA, 00hEMA) TIPOTYKTOB
PeaKunu, eciii OAHO U3 BEILECTB
HMeeT IPUMECH.
2.2 | OK 01 Onekrponutuyeckas | CoCTaBIATh ypaBHEHUS 1.3amanus Ha cCOCTaBlICHUE
OK 04 Jucconuanus u XUMHUYECKUX PEAKLUU MOJIEKYJIIPHBIX U MOHHBIX PEaKLMN
MOHHBIH 00OMEH HOHHOTO OOMEHa C C y4acTHEM KHUCIIOT, OCHOBaHUHN H
y4acTUEM coJiel, yCTaHOBJIEHHE N3MEHEHUS
HEOPTaHUYECKUX KHCJIOTHOCTH CPEbl.
BEILIECTB. 2.Jlaboparopnas pabota 1 «Tumsl
XUMUYECKHUX PEaKLUi»
2.3 | OK 01 DJIEKTPOIIH3. CocCTaBIIATh peaKIIUU 1.3ajaHus Ha COCTaBJICHUE PeaKIUi
OK 04 AKKYMYJSTOPBI 3JIEKTPOJIN3A. 3JIEKTPOJIN3A.
TIIK 1.5 PaccuuteiBats 2. TecToBBIC 3a/1aHNS Ha CBOMCTBA,
IIK 3.2 KOHIEHTPAIUIO THUIBI aKKYMYJISITOPOB, UX
3JIEKTPOJIUTA B o0cyXKUBaHUE, 3aIUTY OT
aKKyMyJIATOpaXx. KOPpO3UH.
[TonGupate THIIBI 3.PacuéThl O MPUTOTOBICHUIO
AKKyMYJIITOPOB IS pPacTBOPOB 3JIEKTPOJIUTOB.
CYJIOB.
3 Paznen 3. Ctpoenne | HUccrnenoBars ctpoenue u | KontponbsHas padorta «CBolicTBa
U CBOMCTBA CBOMCTBa HEOPraHUYECKHUX BEIIECTBY»
HEOPraHUYECKUX HEOPTaHWYECKUX
BELIECTB BEIIECTB.
3.1 ] OKO0l Knaccudukanmus, Knaccupunmposats 1.TecT «<HOMEHKIIaTypa U Ha3BaHHUE
TIK 1.5 | HOMEHKIaTypa u HEOpraHuyeckue HEOPraHUYECKUX BEIIECTB UCXOIA
TIK 3.2 | cTpocHue BEIIECTBA B COOTBETCTBUH | M3 XUMUYECKOH (hOpMYIIbI HIIH
Heoprannueckux C UX CTPOEHHEM COCTaBJICHUS] XUMHUECKON
BEIIECTB. (hopMyJIBI HCXOJIs1 U3 Ha3BaHUSI

BEILECTBA 10 MEKIYHAPOIHON U
TPUBUAILHOW HOMEHKIIATYPEY.
2.3amayu Ha pacyEéT MacCOBOM JA0TIU
(MacceI) XMMHUYECKOTO dJIEMEHTA
(coenuHeHus) B MOJIEKYJIe (CMecH).




3.IlpakTudeckue 3agaHus 1O
KJIacCHU(UKAIMK, HOMEHKJIAType U
XUMHYECKUM (hopMyiaMm
HEOPTaHUYECKUX BEIICCTB
Pa3ITHIHBIX KIACCOB.

4. IlpakTHdeckue 3agaHusI Ha
onpeieIeHue XUMUYECKON
AKTUBHOCTH BEILECTB B
3aBHCHMOCTH BHJIa XUMHUYECKOMH
CBSI3H M THIIA XUMUYECKOM
pEIETKU.

3.2

OK 01
OK 02
K 1.5
[IK 3.2

duzuko-
XHUMUYECKHE
CBOMCTBa
HEOPTaHUYECCKUX
BEIIECTB

YcraHaBnuBaTh
3aBUCUMOCTH (PH3HUKO-
XUMUYECKUX CBOMCTB
HEOpPraHMYECKUX BEIIECTB
OT CTPOEHWSI aTOMOB U
MOJIEKYJI, a TAK)KE TUIA
KPUCTAJUIMYECKOU
peETKY.

1.Tect «OCOOEHHOCTH XUMHYECKUX
CBOMCTB OKCHJIOB, KHCJIIOT,
OCHOBaHUH, aM(pOTEPHBIX
THAPOKCHUJIOB U COJIEI»

2.3ajaHus HA COCTaBIICHUE
YPaBHEHUN XMMUYECKUX PEaKLUi C
Y4aCTHUEM NPOCTHIX U CIIOKHBIX
HEOPTaHMYECKUX BEIIECTB: OKCUIOB
METaJJIOB, HEMETAJUIOB, H
aM(pOTEPHBIX IJICMCHTOB;
HEOPTaHWYECKUX KHUCIOT,
OCHOBaHMI 1 aM(OTEPHBIX
TUAPOKCHUIOB, HCOPTaHNYCCKUX
COJIEH, XapaKTEPU3YIOLUX UX
CBOICTBA U CIIOCOOBI MTOTyYESHHS.
3.IIpakTUKO-OpUEHTHPOBAHHbBIE
TEOpeTHUYECcKre 3aJaHNs Ha
CBOMCTBA U MOJIyYCHHE
HEOPTraHWYECKHX BEIIECTB.

3.3

OK 01
OK 02
OK 04

Wnentudukanus
HEOPraHUYECKUX
BEILIECTB

UccaenoBath
Ka4eCTBEHHBIC PEAKITUN
HEOPTaHUYECKUX
BEIICCTB.

1.IIpakTUKO-OpHEHTHPOBAHHbBIE
3aJ]aHHs TI0 COCTABIICHHIO
XUMUYECKHUX PEaKLUH ¢ yJacTHEM
HEOPraHMYECKHUX BEIIECTB,
UCTIOJIb3YEMBIX JIJIS UX
UACHTU(DUKAIINY.

2. JIabopatopHast paboTa 2
«MneHTudukanys HeopraHUIeCKuX
BEIIECTBY

Pasznen 4. Ctpoenue
U CBOMCTBA
OpraHMYECKUX
BEIIECTB

UccnenoBars cTpoeHus u
CBOMCTBA OpPraHU4eCKUX
BELIECTB.

KoHTposbpHOE TecTUpOBaHUE
«CTtpoeHne 1 CBONCTBA
OpPraHUYECKUX BEIIECTBY.

4.1

OK 01
[IK 1.5
IIK 3.2

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHMYECKUX
BEIIECTB

Knaccupunuposats
OpraHWYEeCKHUE BEIIECTBA
B COOTBETCTBHH C UX
CTPOEHHUEM.

1.3ajanms Ha cocTaBJICHUE
Ha3BaHUI OPraHUYECKHUX
COEJIMHEHUI 10 TPUBUAIBHOW WJIN
MEXIYHapOIHON CUCTEMAaTHYECKOU
HOMEHKJIAType.

2. 3amaHus Ha COCTaBJICHHE TTOTHBIX
U COKpPAIIEHHBIX CTPYKTYPHBIX
(hopMysT OpraHUYeCcKHX

BEIIECTB PA3IMIHBIX KJIACCOB.

3. 3agaun Ha ompeaeiieHne
npocreiimeii GopmyIbt
OpPTaHUYIECKON MOJICKYIIBI, HCXOIS
13 DJIEMEHTHOTO cocTana (B %).

4.2

OK 01

CBolcTBa

YcraHaBauBaTh

1. 3a£[aHI/IH Ha COCTABJICHHUC




OK 02 OpraHMYECKUX 3aBUCHUMOCTDH (PU3UKO- YpaBHEHUH XUMUYECKHUX pPEaKLUH C
OK 04 COCTMHCHHMA XUMHUYICCKUX CBOWCTB Y9aCTHEM OPTaHUYCCKUX BEIIECCTB
IIK 1.5 OpPraHUYECKUX BEIIECTB Ha OCHOBAHMH UX COCTaBa U
1K 3.2 OT CTPOEHHMSI MOJIEKYIL. CTPOCHMSL.
2. 3agaHus Ha COCTAaBIICHHE
YPaBHEHUN XUMHUYECKHUX PEAKLUH,
WUTIOCTPUPYIOLIUX XUMHUYECKUE
CBOICTBa C YYETOM MEXaHU3MOB
MIPOTEKAHNS JaHHBIX PEaKIHHi U
TE€HETHYECKOW CBSA3HM OPTraHUYECKUX
BEIIECTB Pa3HBIX KJIACCOB.
3.Pacuérnble 3agaun 1o
YPaBHEHUSIM PEaKLHH C y9aCTHEM
OpPraHUYECKUX BEIIECTB.
4 JIaboparopras padora 3
«IIpeBpaleHust OpraHNuECcKuX
BEIIECTB [IPU HarpeBaHUN»
4.3 | OK 01 Wnentudukarus Uccnenosatp 1.IIpakTuKO-OpHEHTHPOBAHHBIE
OK 02 OpraHUYEeCKUX KaueCTBEHHBIC PEAKLIUU 3a/1aHUSI 10 COCTABIICHUIO
OK 04 BELLECTB, UX OpraHU4YeCcKuX XUMUYECKUX PEaKIUil ¢ yuacTHEM
TIK 1.5 | 3Hauenue u COEIUHEHNN OTHEIbHBIX OpPraHUYECKHUX BEILIECTB, B T.4.
[IK 3.2 | IIpumenenue B KJIACCOB. HCHOJb3YEMBIX AJIST UX
OBITOBOM U naeHTu(puKanuu B OBITY U
MIPOM3BOICTBEHHOM MIPOMBIIIIEHHOCTH.
JICSATEIIbHOCTH 2. JlJaboparopHas pabora 4
Uenoseka «MmenTHdUKAIIST OpraHIIeCcKuX
COEJIMHEHHH OTJENbHBIX KJIACCOBY.
5 Pazgen 5. XapakTepru3oBaTb
Kunernueckue u BIIMSIHUE Pa3IMYHbIX
TepMOJIMHAMU4ecKue | (hakTOpoB Ha paBHOBECHE
3aKOHOMEpPHOCTH U CKOPOCTh XUMHUYECKUX
[IpoTekanus pEaKLUd.
XUMHAYECKHX
peaxuuii
51| OK 01 CxopocTb XapakTepru3oBaTh [IpakTHKO-0pHEeHTHPOBAHHBIE
OK 02 XUMHAYECKHX BJIMSIHUE KOHLCHTPALIUH TEOPETUYECKUE 3a/JaHHs Ha aHAIIU3
[IK 1.5 | peaxkuuii. pearupyonmx BemecTs 1 | GakTopoB, BIMSIOLINX Ha
IIK 3.2 | XuMudeckoe TEeMIepaTypsl Ha M3MEHEHHE CKOPOCTH XUMHUECKUX
paBHOBECHE CKOpPOCTb XUMHUYECKUX peakuuii. IIpakTuko-
peaxumi. OpPHECHTUPOBAHHBIEC 3a1aHHS Ha
XapakTepu3oBaTh IIpUMEHEHUS IpuHIAIa Jle
BJIMSIHME N3MEHEHUS [aTenbe A HAXOXKICHUS
KOHIIEHTPALMH BEILIECTB, | HANPABJICHUS CMEIICHUS
peakuuu cpeabl v PaBHOBECHS XUMHUYECKOHN PEAKIINH U
TEeMIEepaTypsl Ha aHanm3 (pakTOpOB, BIUAIONINX HA
CMEIIEHNE XUMHUYECKOTO | CMEIEHNE XUMHYECKOTO
paBHOBECHS PaBHOBECHSI.
6 Paznen 6. PactBoper | MccrmenoBaTh HCTHHHBIS
PacTBOPHI C 3aAHHBIMH
XapaKTePUCTUKAMH.
6.1 | OK 01 [lonsTue o Pa3nnyate ucTuHHBIE 1.3agaun Ha MPUTOTOBIICHNE
OK 02 pacTBopax PacTBOPBHL. pacTBOpPOB.
IIK 1.5 2. I[IpakTHKO-OPUEHTUPOBAHHBIC
IIK 3.2 pacuéTHbIe 3aJaHKsl Ha TUCIIEPCHBIE

CUCTEMBI, HCIIOJIb3YEMBIE B
OBITOBOM M MMPOU3BOJCTBEHHOM
JIeATEIbHOCTH YEJIOBEKA.




6.2

OK 01
OK 04
MK 1.5

UccnenoBanne
CBOICTB PacTBOPOB

Uccnenosats usuko-
XUMUYECKHE CBOMCTBA
HCTUHHBIX PAaCTBOPOB.

JlaGoparophast pabora 5
«[Ipurorosnenne pacTBOPOB»

[TpodeccnoHanbHO-OPHEHTHPOBA

HHOE cofiepKaHue (MIPUKIaTHONW MOAYJIb)

7 Pazpmen 7. Xumus B OneHnBaTh MOCIEACTBHS
OBITY U OBITOBO U
MPOU3BOJACTBEHHOH | MPOM3BOACTBEHHON
JIeSITeIbHOCTH NEesITeTHOCTH YeI0BEKa C
MO3ULIANA 3KOJIOTUYECKOM
0€30M1acHOCTH.
7.1 | OK 01 TeopeTnueckas OrnenuBath mocieactsus | Ketic (¢ yuérom Oymymeit
OK 02 JacTh OBITOBOI U PO eCCHOHATTEHOM NeITeTLHOCTH).
7.2 | OK 04 | IIpakthdeckas 4acTh | IPOM3BOJICTBEHHOM Bo3MoKHBIE TEMBI KEHCOB:
OK 07 JesTeNbHOCTH UenoBeka ¢ | 1.byaymiue matepuansl nms
IIK 1.5 MO3ULIANA SKOJOTMYECKON | CYyOCTPOEHHUS.
TIK 3.2 0e30IMacHOCTH. 2.HoBble MaTepuansl 11

COJTHEYHBIX OaTapeil.
3.0co0EHHOCTH MTOKPACKH CYJIOB.

4 Moromume cpecTBa Ha Kopaoure.
5.3ammra cyZioB OT KOPPO3UH.
6.Cy0BbIE aKKyMYJISTOPBI,
ocobennoctu ux TO.
7.Oxonmornveckne TpeOOBaHUS
9KCIUTyaTallH CYOB.
8.0konmoruueckue TpeOOBaHHUS
IKCIUTyaTalluu aKKyMYJISITOPOB.
9.0konornveckoe MUTaHUE
MOPSIKOB.

10.Xumust Ha KOpadie

11.Hacanku u cMa3ku
12.BemectBa 115 TYIIEHUS TIOXKapa
Ha CyJlHe.

13. CoBpeMeHHBIE pacTUTEIbHBIC U
HaTypaJbHbIC TIPENapaThl s
H0J|/ICPIKAHHS 37I0POBbSI MOPSIKOB




Ipuio:xxkenue

KOHTPOJ/JIbHO-OHEHOYHBIE CPEICTBA
11O YYEBHOU JUCIMIIJIMHE «OY [1.09. XUMMWSI»



2. TACIIOPT KOMILIEKTA KOHTPOJIbHO-OHEHOYHBIX CPEJICTB I1O
YYEBHOU JUCIUIIJIMHE «OY 1.09. XUMMWS1»

2.1. Ob6n1acTh NpUMEHEHHUsI KOHTPOJIbHO-OLIEHOYHBIX CPEJICTB.

KontponbHo-onenounsie cpeactBa (KOC) sBisitoTCs 9acThbi0 HOPMATUBHO-METOIMYECKOTO
oOecrieueHrusT CHCTEMbl OIICHMBAHHUS KadecTBa OCBOCHHS OOYYalOIIMMHUCS IPOTPAMMBI
MOJArOTOBKU CIEIMAIMCTOB CpeaHero 3BeHa mo cnenuaibHoct 23.02.01 Opranuzanus
MIEPEBO30K U YIPABJICHUE HA TpaHCIOpTEe (MO BUAaM) U O00SCIECUYMBAIOT IMOBBINICHUE KAauecTBa
00pa3zoBaTeIbHOTO MpoIlecca.

KOC mno yuyeOHOW IUCHMIUIMHE TMPEACTAaBIAET CO00H COBOKYHMHOCTh KOHTPOJHUPYIOMIUX
MaTepuayioB, IMpEeAHA3HAYEHHBIX JUII M3MEPEHUS YPOBHS JIOCTHKEHHUS O0OydJaronumcs
YCTaHOBJICHHBIX PE3YJIbTATOB O0YUYCHUSI.

KOC mno y4eOHON AWCHUIUIMHE WCIOIB3YETCS MPH IPOBEACHUM TEKYIIETO KOHTPOJIS
YCIIEBACMOCTH M MPOMEKYTOYHON aTTeCTAllMK O0yJaIONIUXCs B BUJIE IK3aMeHa

2.2. Pe3y.]'ll>TaTl)I OCBOCHHUHA yqeﬁﬂoﬁ AUCHUIIJIMHBI, TOAJIC/KAILIUEC ITPOBEPKE

Koxg OK, IIK | Kon HaumeHnoBaHue niaHupyeMoro pesyjbTaTa 00yueHHs
OK 01, YMeHus
OK 02, Vi YMeHue 1o Ha3BaHMIO ONpPENENSATh KJIacC BELIECTB U ONMCHIBATH
OK 04, BEIIIECTBO, IPOTHO3UPOBATh €ro CBOWCTBA TMPHU  OMNPEACIIEHHBIX
OK 07 YCIIOBUSIX.
1K 1.2 y2 Ymenue pemars PaKTUKO-OPUEHTHUPOBAHHBIE 3aJaHMs Ha
[IK 3.2 UACHTU(PUKALMIO, XapaKTePUCTUKY M MPOTHO3UPOBAHHUE CBOMCTB
BEIIECTB
v3 YMeHue miaHupoBaTh U OCYIIECTBIATh NPOPECCHOHATbHBIE AEUCTBUS
Ha CyJiHe, IpeloTBpallas HeOIaronpusITHbIE SKOJOTMUECKUE
MOCJIEACTBHUSI
3HaHus
3H1 3HAaHME CBOMCTB OCHOBHBIX KJIACCOB HEOPraHWYECKUX U OPraHUYECKHX
BEIIECTB.
3H2 ITpencraBiaeHue o paboTe ¢ BEIIeCTBAMH Pa3HbIX KJIACCOB ONMACHOCTH.
3H3 OBnajeTs 3HAHUSMHU W HaBBIKAMU 10 XUMHUHU JJI OOCCIIECUCHHS
po¢eCCHOHATILHON KYJIbTYPbI
3H4 3HaThb  OCOOEHHOCTH MPUMEHEHHMs] OCHOB XHMHUHU B  CBOEH
npo¢ecCHOHATBHON 1 TETbHOCTH

2. KOAMPUKATOP ONEHOYHBIX CPEJICTB

DOYyHKUMOHAIbHBIN NPU3HAK
OLICHOYHOI'0 CPeACTBA
(THII KOHTPOJILHOTO
3a1aHHA)

Meton/¢popma KoHTpOJISI

KontponbHas pabora, HHANBHyaIbHOE TOMALIHEE 3aaHNUE,
Pacuérnas 3amaua nabopaTopHasi paboTa, MPaKTUYECKHE 3aHATHS,
JubdepeHIpoBaHHBIN 3a4€T, HIK3aMEH

JlaGopaTopHnast paboTa, MpaKTUUECKHUE 3aHATHUS,

[TpakTuyeckoe 3aanue L
¢ depeHIMPOBAHHBINA 3a4ET

TecT, TecTOBOE 33/1aHHE TectupoBanue, quddhepeHIMpOBaHHBIN 3a4ET
Y4eOHBII MPOEKT, NCCIIeI0BATENBLCKUIA, 00y4Jatonui,
IIpoexTHOE 3a1aHUE CEPBUCHBIH, COLNUAIBHBIN TBOPYECKHUM, PEKIIAMHO-

MIPE3EHTALMOHHBIN




JJieMeHTbI 3HAHUW M YMEHU i

31 | 3HaHMe CBOMCTB OCHOBHBIX KJIaCCOB HEOPTAHUYECKUX M OPraHMYECKHUX BELIECTB.

32 | IlpencraBienue o paboTe ¢ BEIIECTBAMH PAa3HBIX KJIACCOB OMACHOCTH.

33 | OBnaseTh 3HAHUSIMU U HABBIKAMH 110 XUMUHU Ui obecriedeHust npodeccuoHaIbHON
KYJBTYpbI

34 | 3HaTh 0OCOOCHHOCTH MTPUMEHEHHUS OCHOB XMMHH B CBOCH MpodeccHoHaIbHOM
NESTEIbHOCTH

Y1 | YMeHue no Ha3BaHUIO ONPEIENATH KJIACC BEIIECTB U OMKUCHIBAThH BEIIECTBO,
MIPOTHO3UPOBATH €0 CBOWCTBA MPU ONPEIeIEHHBIX YCIOBHIX

Y2 | YMenue  pemaTb — IPaKTHUKO-OPUEHTUPOBAHHBIE  33JaHUs HA  HUJCHTU(HUKAIUIO,
XapaKTEPUCTUKY U MPOTHO3UPOBAHUE CBOMCTB BEIIECTB

v3

YMeHue IUTaHUpOBaTh M OCYIIECTBIATH MNpodecCHOHANbHBIE JACHCTBUS Ha CyJIHE,
IIpeJoTBpalasi HebJaronpUsATHbIE SKOIOTHYECKHE TOCTIEACTBHSI




Pacnpenesienne THIIOB KOHTPOJIbLHBIX 32[IAHUI 110 3JIeMEeHTAM 3HAHUIN U YMEHUil

ConeprxaHue yueOHOTO
MaTepuasa 1mo
nporpamme y4aeOHoH
JUCITUTIAHBI

Tun KOHTPOJIbHOI'O 3aiaHUs

Vi

y2

y3

31

32

33

34

Paznen 1. TeopeTnueckue OCHOBBI XMMUH

Tema 1.1. OcHoBHEBIE
XUMHYECKHUE MIOHATHUS U
3aKOHBI, CTPOCHHUE
ATOMOB XHUMHYECKHX
3JICMEHTOB

n3

ITP

00)

I1P

Tema 1.2.
[leproanueckuii 3aK0H
u [lepuonuueckas
CHUCTEMa XUMUYECKUX
sneMenToB [. W.
MeHnpaeneeBa, X CBA3b
C COBPEMEHHOM
TEOPHUEN CTPOCHUS
aTOMOB

ITP

TK

Tema 1.3. Ctpoenue
BEIIIECTBA U MPUPOJIA
XHUMHYSCKOM CBS3U.
MHuoroo6pasue
BEILIECTB
Knaccudukanms, u
HOMCHKJIATypa
HEOPraHUYECKUX
BEILECTB

I1P

Tema 1.4.
Knaccudukanms, u
HOMEHKJIaTypa
HEOPTaHUYECKUX
BEIIIECTB

0]0)

I1P

Tema 1.5. Tumnst
XUMUYECKUX PeaKLui

D0

TK

Tema 1.6. CkopocTb
XUMHUYECKHX PeaKIuii.
XHUMHYECKOE
paBHOBecHE

ITP

JIP

Tema 1.7. PacTBOpbI,
TEOPHSI
AIIEKTPOTUTUIECKOM
JIVICCOTIMAIINH H
MOHHBIA 00OMeH

JIP

TK

Paznen 2. Heopranunueck

asg XUMUs

Tema 2.1. dusnko-
XUMHYECKHE CBOICTBA
HEOPTraHUYECKHUX
BEIIECTB

n3

I1P

Tema 2.2.
Wnentudukanus

ns3

JIP

OK




HCOPTaHUYCCKUX
BCIICCTB

Paznen 3. TeopeTnueckue OCHOBBI OPraHUYECKON XUMUU

Tema 3.1.
Knaccudukanus,
CTPOCHUE H
HOMEHKJIATypa
OpPraHUYeCKUX BEUICCTB

I1P

Paznen 4. YrneBogopoasl

Tema 4.1.
YrneBoaopoibl U ux
IPUPOIHBIE HCTOUHUKH

010

Tema 4.2. ®usuko-
XUMHUYECKHUE CBOICTBA
YTJIEBOJIOPOIOB

JIP

Paznen 5. Kuciopoaocoaepkanme opraHi4ecKie COeIMHEHUsI

Tewma 5.1. CriupTsl.
DeHOJIBI

Tema 5.2. Anpaeruasl.
KapOoHOBBIC KHCITOTEHI.
CrnosxHble 3¢upsl

®O0

I1P

OK

Tema 5.3. Yriesoasl

n3

Tema 5.4. ®usnko-
XUMHYECKHE CBOCTBA
KHCIJIOPOIOCO ICPKAIIH
X OPraHUYECKUX
COE€TUHEHMNI

ITP

Paznen 6. AzoTconepxanirie OpraHu4ecKue COeTMHEHUS

Tema 6.1.
A3zoTcoaepkaiue
OpraHHYecKue
COEMTHEHNS

[P

Paznen 7. BEICOKOMOJIEKYJISIPHBIE COSIUHEHUS

Tema 7.1. ITmacTmaccsl.
Kayuyku. Bonokna

I1P

JIP

TK

Paznen 8. Xumus B ObITY M IPOU3BOICTBEHHOM

JACATCIIBHOCTH YCJIOBCKA

Tewma 8.1. Xumuueckue
TEXHOJIOTUH B
MMOBCETHEBHOMW U
npodecCHoHaNBHOM
JCSITebHOCTH
yesoBeka. [[pumMeHeHne
XUMHWYCECKHNX BCUICCTB U
TEXHOJIOTHI ¢ y4eTOM
Oy myieit
npodecCHoHaNBHOM
JCSITEIbHOCTH

ITP

"3 K3

OK

K3

IIpomesxyTouHas
aTTecTanus

A3

A3

A3

A3

YciaoBHBIE 0003HAYECHUA:

@O — (ppoHTaNbHBIN (YCTHBII) ONPOC;




TK — TecTOBBII KOHTPOJIb;

OK — nmpoBepka OMmopHBIX KOHCIIEKTOB;

N3 — BeINOIHEHWE UHANBUIYAIbHbBIX 33JIaHUI;
[1P — BBIMIONTHEHHE TPAKTUYECKOI pabOTHI;

JIP — BeImosHEeHUE 1ab0paTOpHOM paboThI

K3 - cocraBnenue u penieHue kenc-3anauu

I3 — muddepeHupoBaHHBIN 3a4eT

3. CHCTEMA OIIEHKH OBPA3OBATEJIBHBIX JOCTUKEHUN OBYUYAIOIINXCS
1O KA’KKAOMY OHEHOYHOMY CPEACTBY

OneHKa MHAUBHUIYAIBHBIX 00pa30BaTEIbHBIX JOCTIKCHUI IO PE3YJIbTaTaM TEKYIIETO
KOHTPOJISI K TPOMEKYTOYHOM aTTECTAI[MH TPOM3BOIUTCS B COOTBETCTBUU C YHUBEPCATHHON
1IKasaoi (Tabnuia)

KadecTBeHHast O1leHKa WHAWBUYaTbHBIX 00pa30BaTEIbHBIX

[TporeHT pe3ynbTaTHUBHOCTH 5 z[o%mxceémn —

(IIPABHITBbHBIX OTBETOR) ai (0TMETKa) BepOasIbHbII a1 (0TMETKa) BepOasIbHbII
aHajor aHajor
90-100 5 OTIUYHO
80-89 4 XOpOIIIO

70-79 3 YAOBJICTBOPUTEIHHO
menee 70 2 HEYJIOBJICTBOPHTEIHLHO

Kputepun oieHKH BBITOJIHEHHOTO MPAKTHYECKOTO 33 JaHHs

OneHka 5 («OTJIMYHOY») CTAaBUTCS 3a PaldOTy, BHIMOJHEHHYIO MOJHOCTHIO 0€3 OIUOOK U
HEJI0YETOB.

OneHka 4 («XOpOII0») CTaBUTCA 3a pabOTY, BBIMOJIHEHHYIO MOJIHOCTBIO, HO TPH HAJTMYUHU
B Hell He OoJiee 0THOM HErpyOoi OITMOKK U OJTHOTO HeouéTa, He Oosee TpEX HEAOUETOB.

OneHka 3 («yJOBIETBOPUTENIBHO») CTABUTCS, €CIIM 00YYAIOLIMICS MPABHILHO BBITOITHUI
He MeHee 2/3 Bcell paboThl WM JOMYCTHII He Oojee 01HOM rpy0oit omMOKH U IBYX HEINO0YETOB,
He 0oJiee 0J{HOI rpy0oii 1 0 HOM He TpyOoii omuoOKkH, He Oonee TPEX HErpyObIX OMHOOK, OTHOM
HerpyOoil olnOKu U TpEX HEOUETOB, MPU HATMYUH YETHIPEX-TIATU HETOUYETOB.

Onenka 2 («HEYJOBJIETBOPUTENIBHO») CTABUTCS, €CIM YUCIO OUIMOOK M HEJOYETOB
MPEBBICUIIO HOPMY ISl OEHKHU 3 WJIM NMPABUIIBHO BBIMOJIHEHO MeHee 2/3 Bcel paboThl.

Kputepuu olieHKH OTBETOB B X0/1¢ YCTHOTrO ornpoca. OueHnBaeTcs NpaBUIbHOCTh OTBETA
00yyaroIerocsi Ha OJIMH U3 MPUBEIEHHBIX BOIPOCOB.

[Ipy 3TOM BBICTABIIAIOTCS CIEAYIOIINE OLICHKH:

— «OTIUYHO» BBICTABIIAETCS MPHU COOIIOACHUU 00YUAIOLIMMCS CIEAYIOUINX YCIOBUit: [

— IIOJTHO PAacKpbUI COJIep’KaHuEe Marepuala B 00bEMe, IMPeayCMOTPEHHOM IMPOrpaMMOH,
coJiepKaHNeM JIEKIIUU U y4eOHUKOM; [

—U3JIOKWI  Marepuag  TIPaMOTHBIM  SI3BIKOM B ONPEIEIEHHOM  JIOTMYECKOMN
IIOCJIEIOBATEIbHOCTH, TOYHO HCIOJIb3Ys CIIELUAIN3UPOBAHHYIO TEPMUHOJIOTUIO U CUMBOJIMKY;
O

—IIOKa3aJl YMEHHE WIUIIOCTPUPOBATh TEOPETUYECKUE IIOJIOKEHUS KOHKPETHBIMU
IIpUMepamu, IPUMEHATh X B HOBOW CUTyalluy IIPH BBIITOJTHEHUH MPAKTUYECKOTO 3a1aHus; [

— IIPOJIEMOHCTPUPOBAJI YCBOEHUE paHee H3YYEHHBIX COIYTCTBYIOIIMX BOIIPOCOB,
c(OpMUPOBAHHOCTh M YCTOMYMBOCTh UCIIOJIB3YEMBIX IPU OTBETE YMEHHUM 1 HABBIKOB; [

— OTBeYaJl CaMOCTOATENBHO 0€3 HABOAIIMX BOMPOCOB MPETOAABATENS.




[IpumMeuanue: 11 HOTy4YeHHUs] OTMETKU «OTIMYHO» BO3MOYKHBI OJIHA-/IB€ HETOYHOCTH NpU
OCBEIICHUU BTOPOCTENIEHHBIX BOMPOCOB WJIM B BBIKJIAJIKaX, KOTOpble OOYyYaromMHCS JIETKO
WCIIPaBUJI 110 3aMEYAHUIO ITPENO01aBaTes.

«Xopomo» - 0TBET 00yYaIOIIErocsi B OCHOBHOM YJIOBJIETBOPSIET TPEOOBAHUSAM HA OIICHKY
«OTIUYHO», HO NIPU ITOM UMEET OAUH U3 HEJOCTATKOB: ]

—B U3J0XKEHUU JOMYLIeHbl HeOoNbIIMe MpoOenbl, HE HCKA3WBIIME JIOTHYECKOTO H
MH(OPMALIMOHHOTO COJIep>KaHus 0TBeTa; [

— JIONYLIEHbl OJMH-IBAa HEN0YETAa IPU OCBELICHUUM OCHOBHOIO COJCpP’KaHUsS OTBETA,
WCIIPaBJIEHHBIE [10 3aMEYAHUIO ITPEnoaBarens; [

— jomyIieHsl omuOka wim Oojiee JBYX HEHOYETOB IMPH OCBEUICHUHM BTOPOCTETIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIE 110 3aMEYAHUIO MPETOJaBaTesl.

«Y IOBJIETBOPUTEIILHOY BBICTABIISCTCS MIPH COOITIOICHUH CIETYIOIUX yCIOBUM: [

— HEIOJIHO WJIM HEIOCJEN0BATEIbHO PACKPBITO COAEpPKAHHWE MaTepHalla, HO IOKA3aHO
oOuiee MOHMMaHUE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHMSI, JOCTaTOUHBIE Ul JAJIbHEUIIETO
YCBOGHHS MPOTPAMMHOIO MaTepuaina, HWMEIHCh 3aTPyJAHEHUS WM JIOMYLICHBbl OIIMOKU B
OIPEEICHUN TOHATUM, HCIIOIb30BAHUA TEPMHUHOJIOTMM M BBIKJIAJIKAX, MCIIPABJIICHHBIE IIOCIIE
HECKOJIbKMX HaBOSALIMX BOIIPOCOB MpernoaaBareis; [

— o0ydJaromuiics He CHpaBHICS C TPUMEHEHHEM TEOPUH B HOBOH CHUTyallUd IIpH
BBIMIOJTHEHUH TPAKTUYECKOTO 3a/laHvs, HO BBIMOJHWI 33JaHUd 00S3aTENbHOTO YPOBHS
CIIOJKHOCTH 110 JaHHOH Teme; [J

— IpU 3HAHUU TEOPETHUECKOTr0 MaTepuaa BhIsBICHA HEOCTaTOUHAasl CHOPMUPOBAHHOCTh
OCHOBHBIX YMEHUI U HaBBIKOB.

«HeynoBneTBOpUTENBHO» BBHICTABIISIETCS [IPU COOJIIOICHUU CIIEAYIOIINX YCIOBUM: [

— HE pacKpbITO OCHOBHOE COJIepKaHue yueOHOro matepuana; [

— oOHaApyXeHO HE3HAaHWE WJIM HEeMOHMMaHHe oOydaroumcs Oonblueld wian Haubolee
BaXHOW yacTu yuyeOHOro Marepuana; [

— JIONYIIEHBl OIIUOKU B OMPEACNICHUU MOHSATHI, IPU MCHOIb30BAHUM TEPMHUHOJIOTHH U
WHBIX BBIKJIA/IKaX, KOTOpPbIE HE MWCIPABJICHBI IIOCIE€ HECKOJBKHX HABOIANIMX BOIPOCOB
npenogasaresns; [

— oOyuarouiicss 0OHapy>KUJ MOJIHOE HE3HAHWE U HEMOHUMaHHUE M3y4aeMoro y4eOHOro
MaTepuanga Wi HE CMOI OTBETHUTb HM Ha OJMH M3 IIOCTaBICHHBIX BOIPOCOB IO H3y4acMOMY
MaTepuay.

Kputepuu onieHKH cocTaBieHUs U OPOPMIIEHHSI OTIOPHBIX KOHCIIEKTOB

B xone nmpoBepku mpenojaBaresnieM ONOPHbIE KOHCIEKTH! OLIEHUBAIOTCS IO CIIETYHOLUM
KPUTEPUSIM:

1. CooTBeTCcTBUE CONIEPKAHUS TEME.

2. IlpaBuibHas CTPYKTYPUPOBAHHOCTH MH(POPMAIUH.

3. Hanwmuwe yiorudeckoil cBsI3u U3JI0KEHHOW HH(POPMAITUH.

4. AKKYpaTHOCTb U TPAMOTHOCTb U3JIOKEHHUS.

5. Pabora cnana B Cpok.

Kaxnplii kputepuii oneHuBaeTcs 1o 5-6ayuibHOM mmikane. Ilpu BbICTaBIEHUM OLEHKH 32
OTNOPHBI KOHCHEKT BBIBOJUTCSA CpEIHEE 3HAYEHHE OLEHKM IO IISTH IEPEYHCICHHBIM
KPUTEPUAM, OKPYIJIIEMOE JI0 LIEJIOr0 3HAUEHUS (JI0 OLIEHKH) 110 IIPaBUJIaM OKPYTJIEHHUS.

Kputepun OIIEHKH BBIOJIHEHUS NPAKTHUECKUX paboT W MHAMBHUIyaJIbHBIX (B T.4.
3au€THBIX) 3a/IaHUH:

1. 3amanue cuuTaeTrcs BBHIIOJHEHHBIM O€3YIPEUHO, €CNIU pPe3yJbTaT MPAKTHUYECKON
paboThI MOJTyueH MPH MPABUILHOM XO0JI€ PEIICHUS 331aHUs M aKKYPaTHOM BBITTOJIHEHUH.

2. 3ajaHlie CYMTAETCS] HEBBITIOJHEHHBIM, €CITM OOYyYaroIMHCS He MPUCTYMWI K €ro
BBIIIOJIHEHUIO MJIM JOIYCTUJI B HEM IIOTPELIHOCTb, CUMUTAOIIYIOCS, B COOTBETCTBUU C ILIEJIBIO
paboThI, OTHOKOH.

B xoze onieHnBaHUs BBINIOJHEHUS PAKTUYECKUX U UHJIMBUAYaJIbHBIX 3a1aHUM
HCIIONIB3YETCs MATHOAIIbHAS crucTeMa olleHOK. [TonoxkurensHas oreHKa («3», «4», «5»)



BBICTABIISIETCS, KOTJ]a 00yYaronuiics mokasai BiaJleHue OCHOBHBIM YMEHHUSIMH B paMKax
BBITTOJIHEHUS! TPAKTHYECKON PaOOThI MIIM MHIUBUIYATBHOTO 33 JaHUS:

1. «OTnuYHO» BBICTABISETCS MPU COONIOACHUN CIEIYIOIINUX YCIOBHIA: [

— 00y4YaroIMiicss CaMOCTOATENBHO BBIOJHHJ BCE OSTalbl PEHICHUS 3a7ady B paMKax
BBITIOJTHEHUSI IPAKTUYECKUX U UHAUBHUIYyaJIbHBIX 3aJaHuil; [

—paboTa BBHINOJHEHA TOJHOCTHIO M TOJNYYEH BEPHBIA OTBET WIM HHOE Tpedyemoe
MpeJICTaBICHHUE Pe3yJIbTaTa paboOThI.

2. «Xopo110» BBICTABIISETCS MPH COOTIOACHUH CIEIYIOMUX yCIOBUM: [

— paboTa BBINOJIHEHA MOJHOCTHIO, HO MPH BBIMOJIHEHUH OOHAPYKHIIOCH HEJIOCTATOYHOE
BJIaJICHHE HaBbIKaMH paboTHI C MHCTpyMEeHTapueM (00opyaoBaHUe, MPHOOPHI U T.I1.) B paMKax
MOCTaBJICHHOM 3a1a4u; [

— NMPaBWJIBHO BBIMOJIHEHA 0OJbInasi 4acTh paboThl (cBbie 85 %); [ paboTa BhINOIHEHA
MOJIHOCTHIO, HO MCIOJIb30BaHbl HaUMEHEEe ONTHUMAJIbHBIE MOAXOJbl K PEIICHUI0 MOCTaBICHHON
3a/1a4H.

3. «YIOBIETBOPUTENHHOY BBICTABISETCS MPU COOIMIOACHUH CIEAYIONINX yCIoBHit: [

— paboTa BBHITNIOJHEHA HE MOJHOCTBIO, IOMYIIEHO Oosiee TPEX OMMOOK, HO 00yJarOIIHiCs
BJIa/Ie€T OCHOBHBIMU HaBBIKAMU PAa0OTHI ¢ MHCTPYMEHTapueM (00opyoBaHue, TpUOOPHI U T.11.),
TpeOyeMbIM AJIsl PELLIEHUs IOCTABICHHON 3aJauH.

«HeynoBneTBOpUTENBHO» BBHICTABISIETCS MIPU COOJIIOICHUU CIIEAYIOIINX YCIOBUMA: [

— JIONYILEHbI CYLIECTBEHHbIE OIIMOKH, MOKa3aBIIKE, YTO OOydaroliuiics HE BIAJEeT
00s3aTeNbHBIMA 3HAHUSAMU, YMEHUSMU M HaBbIkaMu pabotThl Ha IIK wiu 3HaunTenpHas 4acTh
pabOoThI BBIIIOJHEHA HE CAMOCTOSITENIBHO.

Kputepuu onenku B xoze AuddepeHIInpoOBaHHOTO 3a4eTa

B ocHoBe omeHku npu caade AuQPPEPEHIUPOBAHHOTO 3adeTa JICKUT NATHOATUTHHAS
cuctema (5 «OTIUYHO», 4 «XOPOIIO», 3 «yAOBIECTBOPUTEILHOY, 2 «HEYOBIETBOPUTEIHHOY).

1. OtBeT oOICHHWBACTCI HA «OTIWYHO», €CIU OOyYaIOMUHCA HCUYCPIBIBAIOIIE,
MOCIe0BATENbHO, TPAMOTHO U JIOTMYECKU CTPOMHO H3JaraeT MaTepuall Mo BompocaM Ouiera
(Tecta), HE 3aTpyAHSETCS C OTBETOM IPU BUIOU3MEHEHMM 3aJaHUs, CBOOOJHO CIIPABIIETCS C
pelIeHreM NPaKTUYECKUX 3a/la4 U CIOCOOEH OOOCHOBATh NMPHUHSTHIE PELICHMs, HE JIOMYCKaeT
OIINOOK.

2. OTBeT OLIEHUBAETCA Ha «XOPOIIOY», €CIM 00ydarouuiics TBEPIO 3HAET MPOrpPaMMHBIN
MaTepuai, TpaMOTHO M IO CYIECTBY €ro M3Jaraer, He JOMYCKAaeT CYIIECTBEHHbIX HETOYHOCTEN
OpU OTBETAaX, yMEET I'PaMOTHO NPUMEHATh TEOPETHYECKHE 3HAHHMs Ha MNpPaKTUKe, a Takke
BJIa/I€€T HEOOXOANMMBIMU HaBbIKAMH PEIICHUS MPAKTUYECKUX 3a]1a4.

3. OTBeT olLleHUBAeTCs Ha «yIOBJIETBOPUTENIBHO», €CIM O0yYaroIIUNHCS OCBOMI TOJIBKO
OCHOBHOIl MaTepuaj, OJHAaKO HE 3HAaeT OTIENbHBIX JAeTajeil, JOMyCKaeT HETOYHOCTH U
HEKOPPEKTHbIE (HDOPMYJTUPOBKH, HapyIIaeT MOCIEAOBAaTENbHOCTh B H3JIOKEHUM MaTepuana u
UCTIBITHIBAET 3aTPYAHECHUS TIPU BBIITOJHEHUN TPAKTUIECKUX 3aTaHHA.

4. OTBeT OIICHHMBAETCS Ha «HEYIOBJIETBOPUTENIBHO», €CIIM OOYyYaroIUMCs He pacKpbul
OCHOBHO€ COJIepKaHUE MarTepuaia, [OMYCKAaeT CYIIECTBEHHbIE OIIMOKHA, C OOJBIIUMU
3aTPyAHEHUSMH BBIIOJIHSIET MPAKTUUECKUE 3aTaHUs.



4. BAHK OHEHOYHbBIX MATEPHAJIOB JVIS1 OHEHKH YCBOEHMUSA

YYEBHOU JUCIHUATLIAHBI

4.1 Texymmii KOHTPOJIb

4.1.1. IPAKTUYECKAS PABOTA

1. Komnaexm oyenounvix 3adanuit Nol. «OcnoéHble KONuuecmeenHble 3aKOHbL 6 XUMUU
U pacuemsl no yPAeHEHUAM XUMUYECKUX PEAKYUTL»

O3HaKOMUTBCS C TEOPUEN U PELIUTDH 2-3 3a1a4uM U3 NepeyuHs (110 YKa3aHUIO YUUTEN),
oopMuTh perieHue B TeTpaau

Ilepeyens 3apau

3amaua 1. Kakoe koinumdectBo BemectBa okcuaa meau (1) cogepxures B 120 r ero maccbr?
3amaua 2. Onpenenute Maccy THAPOKCHIA HATPUSL KOJTUYECTBOM BEIIECTBA 2 MOJIb.

3amaua 3. CKOIBKO aTOMOB COZIEPKHTCA B 5 Mok ocdopa? (1 Moms comepxut 60102 aTomoB)

3anaua 4. CKoIbKO MOJeKyI cojepkutes B 80 T oxcuaa sxenesa (111)? (1 Monb comepxur 60102
aTOMOB)

3agauaS. CKOJIBKO T'paMMOB COCTABIISAIOT 2 MOJIb MOJIEKYJIIPHOTO KUCIIopoaa?
3agaua6. CKOJIBKO IpaMMOB COCTABIIAIOT SMOJIb MOJIEKYJISIPHOTO BOJIOpoia?
3anaua7. Ckonbko rpaMMoB coctaBiisitoT 0,01 Moiabs MoseKyisspHOro a3ora’?
3anaga 8. CKOJIBKO MOJIEH COCTABIAET a30T Maccou 14 r?

3anaya 9.. CkoJIbKO MOJIEH COCTaBISIET KUCIOPOA Maccoit 48 r?

3anava 10. Ckonpko MoJieil cocTaBisieT xene30 Maccoi 112 r?

3anaua 11. Ckonbko Moreit cocraBnsgeTr gochop maccoit 31 r?

3amava 12. Onpenenure maccy 0,1 moms NaOH.

3amada 13. Onpenenure maccy 2 monb HCI.

3anaua 14. Onpenenute maccy 1 moiab H2SOa.

3amaua 15. Kakoe konmuecTBo BemecTa conepkutcs B 4,9 r Cu(OH),?
3anaua 16 Kakoe xonuuecTBo BemecTBa coaepxkutcs B 0,2 krNaOH?
3amava 17. Kakoe konmuecTBO BemecTBa coaepxkutcs B 0,056 T KOH?

3anaua 18. Ckombko Monekyn conepsxutces B NaClmaccoit 5,85 xr(1 Moms cogepxut 60107
aToMoB)?

3amaua 19. Cxomnbko Momekyi coaepxkurest B CnO maccoii 0,8 (1 Momb conepxut 61023
aToMOB)?

3amaua 20. Ckomnbko Monekyn conepsxntcs B NazCOsmaccoit 106 xr(1 moms conepxut 60107
aTOMOB)?



3amaua 21. Ckonbko Monel conepxutcs B 100 T kucinopoa (mpu HOpMaIbHBIX yCIOBUSX)?
3amava 22. Ckonbko mMoneit cogepxutcs B 100 T 6poma (Ipu HOpMAIILHBIX yCIOBHSX)?
3amaua 23. Ckosbko Mojiel conepxutcs B 100 T xopa (Ipu HOPMaJIBHBIX YCIOBHUSX)?

3anaua 24. PaccuuTaiiTe, BO CKOJIBKO pa3 MOJIsIpHAs Macca a30THOM KUCJIOTHI O0JIbIIIe
MOJIAPHOM MacChl aMMHAaKa.

3amaua 25. Beraucnure Maccy a3ota KOJUYECTBOM BeliecTBa 1/4 Mob.

3agaya 26. CKOJIbKO MOJIEH BEHIECTBA COACPKUT XJIOPUI HATpHUst Maccor 234 r?
3anaua 27. Beruucnure maccoByto oo (B %) meau B CuO.

3amaya 28. Beruucaure cocras cynbdara meau (1) CuSO4 B MaccoBbix m0iisx (B %).
3anava 29. Beruucnaute, CKoIbKO rpaMMoB Meau coaepxkutca B CuO maccoit 40 r.

3amaga 30. BeiBeaure sMmuprueckyro (IpocTeiinyro) GopMyy BemecTBa, CoACPKAIIEro a30T
(maccoBas monst 63,64%) u kucnopon (Maccoas 1omst 36,36%).

3anava 31. Beruncnute maccoByto 1o (B %) kucnopona B coenuneHun HNOs. 3amaua 32.
Brruncnute maccoByto oo (B %) kuciopona B coequHennn Ag20. 3anaya 33. Beraucnure
MaccoByto 10110 (B %) kucnopoza B coenunennn KOH.

3anaua 34. Berunciute MaccoByio 10110 (B %) kucinopona B coeautnernnn Caz(POs)2.

3agaua 35.
3anaga 36.
3anaua 37.
3agaua 38.
3amgaua 39.
3anauya 40.
3amgaua 41.
3amgaua 42.
3anaua 43.
3amaua 44.
3agaua 45.
3agaua 46.
3amaua 47.
3agaua 48.

3amaua 49.

Omnpenenure maccoByto oo (B %) azora B NH4OH.

Omnpenenure maccoByto noito (B %) azora B NH4NOs.

Omnpenenure maccoByto oo (B %) azora B N20.

Brruncnute maccoByto oo (B %) anemenTtoB B BemectBe NaOH.
Brruucnute maccoByro oo (B %) snemenToB B Bemectse COx.
Brruncnute maccoByro oo (B %) anemenToB B Bemectse KHCOs.
Brrauciure maccoByto 10110 (B %) anemenToB B BemectBe FEOHSO4,
Brruucnute maccoByro noto (B %) snemenToB B BemiectBe HaP207.
CkoJbpKO rpaMMOB Kucioposa cogepxurcs B 120 rMgO?

CkoJibko TpaMMOB Kuciiopoaa coaepxures B 120 rNaOH?
CkobpKo rpaMMOB Kucnoposa cogepxurcs B 120 rFeSO4?
CKOIbKO TPaMMOB JKene3a HaxoauTcs B 5 Mok Fex03?

CKOJIbKO IpaMMOB JKelie3a HaxoauTes B 5 monsFe(OH)2?

CKOIBKO TPaMMOB JKene3a HaxoauTces B 5 Mosb FeSO4?

XJI0p UMEET U30TOMBI C MACCOBBIM YUCIIOM 35 1 37. YKaXuTe ISl KaXK0ro U30Tomna

MOPSIIKOBBIA HOMEP, YUCIIO MPOTOHOB ¥ HEUTPOHOB, 3apsil Apa.

3amaya 50.

Omnpenenure MaccoByto noito (B %) KOH B pactBope, eciiu KOH maccoii 40 r

pacTBOpeH B Boae maccoi 160 r.



3amaua 51. Crxonbko rpammoB NaOH coxepsxurcs B 0,1 M pactBope o6bemom 500 mi?

3anmava 52. Beraucnure MOJsIpHYIO KOHIIeHTpaIuio pactBopa NaOH, 500 ma koToporo
conepxkut 1 rNaOH.

3amaya 53. Onpenenute maccoByto 100 (B %) NaCl B pactBope, mosydeHHOM MpH
pactBopennn NaCl maccoii 20 r B Boge o6bemom 300 mit.

3anaua 54. CKOJIBKO rpaMMOB THIPOKCHAA KaJIHs COJEPKUTCS B pacTBope oobemom 200 mit ¢
maccoBoit goneit KOH 10%, miotHocTs kKoTOporo pasua 1,09?

3agaya 55. CKOJIbKO rpaMMOB THJIPOKCHUIA HATPUS COJIEPIKUTCA B pacTBOpe mMaccoit 250 T ¢
maccosoi noieit NaOH 20%?

3amaua 56. K 300 M ruznpokcua kanus ¢ maccoBoit gosueit KOH 20% (mn.>2) npubasmiu KOH
Mmaccoit 40 . Onpenenure maccoByto nomio (B %) KOH B HoBoMm pacTBope.

3amaua 57. K 200 mn pactBopa H2SO4 (m11.1,066) ¢ maccoBoit noneit HoSO4 0/6 mpumim 1 1
Bo/bI. Onpenenute MaccoByto a0i0 (B %) H 2SO4 B momyuennom pactBope.

3anaua 58. Beruucnure MosipHyro KoHUeHTpauto pactBopa KOH, 500 M KOTOporo coaepxur
1 r KOH.

3amava 59. Beraucnure MossipHyto KoHIeHTparuio pactBopa HNO3, 500 M KOTOpPOTO COEPKUT
1 rHNO:s.

3amaya 60. Onpenenute maccoByto 100 (B %) HCI B pacTBOpe, MOIyd4eHHOM TPH PaCTBOPEHUH
HCI maccoit 20 r B Boge oobemoMm 300 M.

KpnTeplm OICHKH BBINNOJHCHHOI'O 3aIaHUA

Ounenka 5 craBurcd, eciau oOyyaromMics pemmit 3 3ajjauyd U B PEIIEHUH HEeT OIIMOOK;
JoIycKaercst 1| Heo4eT, onucKa, He SIBIIIOLIAsACS CIEICTBUEM HE3HAHUS MaTepuaa.

Ouenka 4 craBuTCs, eciii oO0yvarouuiicst pemnn 3 3agaun; gomyckaercs 2 Hegoyera (uium 1
omuOKa ¥ HEIOYET) MPHU YCIOBUH, UTO U3 3 3a71a4 2 BHITIOJIHEHBI 0€3 HEJJ0UETOB U OIINOOK.

Ouenka 3 craBUTCS, €Clid 00y4aroOlUics BEpHO pemni 1 3amady, T0MycKaeTcs 2 HelouyeTa
(umu 1 ommOKka W HEJOYET) MPH YCIOBUH, YTO M3 3 3amau | BBIMONHEHAa 0€3 HEA0YETOB U
OIINOOK.

Ouenka 2 cTaBUTCs, €ClIM 00yYaroNuiicst He pelini MPaBUJIbHO HU OIHOM 3aauu.
Kpurtepun omudox u HeroueToB

HenmoueroM cumTaeTcs He3HauUTEIbHas MOrpeIIHOCTb (HaHpI/IMCp, apI/I(i)MCTI/I‘-ICCKaH
OH_II/I6Ka, HC NOBJIMABIIAA NPUHOUIIMAIIBHO Ha XOJ PCHICHUA 3a/la4i U HC YIIPOCTUBIIAA 3a4a4vy,
HEYETKOE BHIUNCIICHUE MOHCKyanHOﬁ MacCChl U T. H.)

K ommuOkam oTHOCATCS: OoIIHOKa B OMPECACIICHUY XUMHUYCCKOI'0O 3JIEMCHTA U T. II.



2. Komnnexm ouenounsix 3a0anuii Ne2. «Knaccel Heopeanuueckux coeOuHeHui»

1 BapuaHT

2 BapuaHT

Pacnpenemnb 3anmMCaHHbIC HUXKE BellecTBa B Taﬁmmy:

IIPOCTBIE BEHIECTBA

CJIOXKHBIE BEIIECTBA

METAJUIBI HEMETAJIbI KHCJIOTBI

CoJin OKCUbI OCHOBAHUA

Ca (H2POa)2, Na, H3POa, AgsPOs, HCI
COo, S, Mg(OH)2, KOH , Fe(OH)3, Na2O ,
KNO3, P205,Ca0 , SO3, H2S04, Na2SO4,
HF, H2SOs4, Zn, Zn0O, Hg, HgO2, HNO3,
CuO, COg, Fe(OH)3z, P20s, SO3, Mg(OH)2,
N203, AI1Cl13, CaO, H2SO4, CrOs,
Fe(NO3)3, Na20, Caz(POs4)2, CuSOsg,
K2S0s, Na, Fe(NO3)3, Fe203, FeCls, Cl2,
Fe2(SO4)3, Fe, Al, O3, N2O4, MN207,
KMnOg, C1,07.

CuSOq4, K2SO4, Na, As, Fe(NO3)3, Fe203,
FeCls, Feo(S0a)3, Fe, A1, NaAIO,
A1(OH)3,Mg, Al>(SOs4)3, A1C13,CaCOs3,
Na2COs, K3Si0O3, H2SOq4, Cr, Cly,
Cr2(S04)3, Cr(NO3)s,
KCrO2,Cr(OH)3,KNO3, NaNO3z, Fe2(SO4)3,
Cu, S,Cu(OH)2, Cu(NOs3)2, NO2, Og, P,
CaO, P20s, H4P207, K20, CO2, ZnO,Li, Gs,
Na, Ne, Ar, H20 , H202, Oz, F20, H3PO4,
Na;HPO4 , Br.

KpnTepIm OICHKH BBINNOJIHCHHOI'0 3aJaHUA

Ouemca 5 CTaBUTCA, €CJIN €CTh HEC Ooiree 3 omIMOOK B OIIPCACIICHUHU KJIaCCa BEIICCTB.

Ouenka 4 craBuTCS, eciid ecTh 4-9 ommOKHU B ONpeIeICHIH KIacca BEIIECTB.

Ouenka 3 craButcs, eciu ecth 10-16 ommOOK B OnpeieIeHnH Kilacca BEIIecTB. .

Ouenka 2 cTaBUTCS, €CJIM 00yYarOIIUiCs TONMycTH Oosiee 16 ommOOK B ONMpeeeHnH Kiacca

BCIIECTB.

Komnnexkm oyenounvix 3adanui No3. Kinaccbl HeOpraHmyecKux coelMHEHUI B cBeTe TEOPUH

3J1€KTp0J'll/ITH‘IeCKOI7[ AUCCoONHaAN N

IIEJ'IB: HU3YYUTH CBOMCTBAa OCHOBHBIX KJacCOB HEOPTaHUYCCKUX CO@HHHGHHﬁ, HAay4YUTbCA
COCTAaBJIATb HOHHBIC U MOJICKYJIAPHBIC YPABHCHUA.

IIpuMepsI BBINOJTHEHUS 32 JaHUH

1. YkaxuTe K KakoMy KJIacCy MpUHAJIekKAT CICAYIOIINe HEOpraHMYeCKHe COSAMHEHUs, TaiiTe
UM Ha3BaHHME 10 cucTemarndeckoi HomeHnknarype: NaH:POs, HCIOz, NiO, BeO, HBr,

Mn(OH)2, (NH4)2SOx.

Pewenue:

NaH2PO4 — kucnas cons, turuapodocdaT HaTpus,

HCIO2 — kucnopoacoaepskaiias KAcioTa — XJIOPUCTast KUCIIOTa,

NiO — ocHoBHbIN okcua — okcua Hukes (1),




BeO — amdorepusbiit okcua — okcua oepuaust (1),
HBr — 6eckucnopomnas kuciora — OpoMOBOIOPOIHAS] KUCIIOTA,
Mn(OH). — ocaoBanue — ruapokcua mapranma (11),
(NH4)2SO4 — cpensist conb — cyinbdat aMMOHHUSL.
2. Hanmiure ypaBHEHHs peakinii, xapakrepusyromue xumuaeckue cpoiictBa BeO u HCIOs.

A).BeO — amdorepHblii OKCHUI, HE PACTBOPSETCS B BOJAE, B3aUMOJACHCTBYET C KUCIOTaMHU U
HIeJI04aMu, a TakyKe MPHU CIUIABIIEHUU C OCHOBHBIMU U TBEPJbIMU KUCIOTHBIMHU OKCHIAMHU:

BeO + 2HC1 — BeCl, + H20
BeO + 2 NaOH+ H20 — Nay[Be(OH)4]

BeO + CaO— CaBeO

BeO + SiOz— BeSiOs

B). HCIO4 — xmopHast kucjaoTa mposBisieT 00IIHue XMMHYECKHE CBOMCTBA KMCIIOT, T.€. H3MEHSET
OKpacKy HWHJIMKAaTOPOB, B3aMMOJICHCTBYET C OCHOBAHUSMH, OCHOBHBIMH OKCHJAMH,
aM(pOTEPHBIMUA OKCHJIAMH U TUIAPOKCHIAMH, COJISIMH, METAJLIAMHU:

2 HCIO4 + Ca(OH)2 — Ca(ClOa4)2 + 2 H20
2 HCIO4 + CaO— Ca(Cl04)2 + H20
2 HCIO4 + ZnO — Zn(ClO4)2 + H20
2 HCIO4 + Zn(OH)2 — Zn(Cl04) + 2 H20
2 HCIO4 + CaCO3 — Ca(Cl0g4)2 + H20 + CO21
2 HCIO4 + Zn — Zn(Cl04)z + Hat
3. 3amummMrTe MOJIEKYJISIPHBIE, ITOJTHBIC HOHHBIC U COKPAIICHHBIC YPABHEHHS PEaKIIUii.
B monexymnsiproit popme: 2NaCl + Pb(NOz)2 = PbCl2| + 2NaNOs

B TIOJIHOM MOHHOM (hOpME — C yKa3aHUEM BCEX CYIIECTBYIOMIUX B pacTBOpe HoHOB: 2Na*

+ 2CI™ + Pb?* + 2NO3~ = PbClz| +2Na" + 2NOs3~

B COKpAIllEHHON HOHHON (hopMe, KOTOpas, COOCTBEHHO, U BHIPAXKAET B3aMMOJIEHCTBHE
1oHOB: Pb?* + 2CI™ = PbCly|.

3agaHusa 15 CaMOCTOSITEJILHOIO peuicHUust

1. YkaxuTe K KakoMy KJaccy MpHUHAJUIekKAT CIEIyIOlNe HEOpraHM4eCKHe COeUHEHHUs, naiiTe
WM Ha3BaHUSA [0 CUCTEMATHIECKON HOMEHKJIIAType.

Bapuanr DopMyJibl HEOPraHUYECKHX COCAUHECHUH
1 Cu(OH)z2, CO2, Al203, HNOs3, BaClz, Fe2(SOa)3, KOH, HBr
2 Cr(OH)s, HCI, SOz, H3PO4, FeO, CO, Ca(OH)z2, KNOs
3 MgSOs, Ba(OH)2,S03,PbO, H2Si0Os, Al(OH)s, Nal, Li2O




FeOHClI,, P,0Os, CaCl,, NO, HCI, BaO, H3PO4, SrCO3

NOg2, Sr(OH)2, Mg(NOs)2, HI, Cr203, ZnS, H2S03, Fe(OH):

CrO3, NaOH, HNO2, PbSQO4, Na;0, HF, AIOHSO4, N2O

Fe203, HBr, LiOH, PbClz, NazSiO3, H.CO3, P203, Mg(OH):

CO,, CUOH, H,S, NaHCOs, Be(OH)z, Mga(PO4), HCIO4, ZnO

©| o N o o b

CH3COOK, Ag20, H2Se, NaOH, N2Os, Cu(OH)2, CaHCO3, K20

10 H3POs, NH4NOs, Zn(OH)2, MgS, CaO, Cl.07, HBrO, BeO

11 HMnOg4, SeO3, NH40H, CoO, MgCOs3, RbOH, SnCl>, K2SO4

12 KHSO4, SiO2, FeS, M00Osz, CsOH, Mn(OH)z, H2CrO4, HBr

13 KMnQOg4, HCIO2, As:0s, Rb2O, AgNO3, H3BO3, Al(OH)s, LIOH

14 V205, NaH2POs, HsASO4, Sc203, Ga(OH)s, AlBrs, Ph(OH)z2, HF

15 CuSO4, NaHS, Mn207, B203, HoMnO4, Ni(OH)2, H2Se, Sn(OH)2

2. Hammmure YpaBHCHUA peaKuHﬁ, XapaKTCPU3yromue XuMH4YCCKUC CBOMCTBa MMPpCAJIOKCHHBIX
BCIICCTB.

Bapuant 1 2 3 4 5 6 7 8

Bemecrsa | CaO CO2 Al203 | Cl207 MgO SO2 K20 | ZnO
HNOs | Ba(OH)2 | HCI | NaOH | H2SO4 | Ca(OH)2 | HBr HI

Bapuant 9 10 11 12 13 14 15

Bemectsa SOs3 P20s Fe20s BaO SiO2 N20s CuO
Fe(OH)s | Cr(OH)2 | H2S | H2COs3 | Sr(OH)2 | KOH HsPO4




3. IlpuBenuTte MONIEKYJSIpHbIE UM WOHHBIE YpPaBHEHHSI TEX PEaKIHid, KOTOPHIE BO3MOKHBI

pacTBope.
Bapuant | Cxembl peakuuii Bapuant | Cxembl peakumii

1 Cu(OH)2 + NaxSO4 — 2 NaOH + CaCOs3 —
Na,SO4 + BaCl, — CaSOq + SrCl; —
Fe(OH)z + H2SO4 — (CuOH)2S0O4 + HC1 —
Al(OH)3 + NaOH — Cu(NQOs)2 + HzS —
Pb)NOs3)2 + H2S — CuClz + AgNO3z —

3 H.COz + Ca(NOz)2 — 4 KCI + H2SO4 —

NaCl + LINOz — (NiOH)2SO4 + HC1 —
Cr(OH)3 + KOH — Pb(NOs), + Cu(OH)2 —
Na,COz + HCl — Na>COsz + Ca(NO3)2 —
Ca(HCOgz)2 + Ca(OH)2, — NHsNOs + NaOH —

5 CaCOs + LiCl — 6 Pb(OH); + KOH —
K2S + HCl — H2S + FeCl2 —
Mg(OH)2 + Na2SO4 — ZnSO4 + Cu(OH)2 —
(FEOH)2S04 + H2SO4 — NaH>PO4 + NaOH —
Pb(OH)2 + HNOz; — CaCl, + Na2CO3 —

7 Cu(NOs). + BaSO4 — 8 HNOs + K2SO4 —
Ba(OH)2 + H2S04 — Al(OH)3; + KOH —
CuSO4 + KCl — KOH + Na2SO4 —
Be(OH), + KOH — CaCOs3 + H.0 + CO2 —
Ba(HCOs)2 + NaOH — BaS + CuSO4 —

9 Be(OH); + KOH — 10 NazSiOz + HCIl —
FeOHCI + HCl — Cr(OH)s + HNO3z —
Na.SO4 + K2CO3 — CuClz + KNO3 —
NaNO3 + Zn(OH), — CrOHSO4 + H2SO4 —
CaClz + H2SO4 — AgNOs + CuClz —

11 Ba(NOs)2 + Na;SOs — 12 CaS +HCl —

CuOHCI +NaOH —
KNOs3 + Na2CO3 —

CoCl, + KOH —
Pb(NO3), + KCI —




AI(OH); + KCl — Be(OH)2 + Ba(OH). —
Na,CO3 + H2SO4 — NaNOs + H2SO4 —
13 BaCl, + H2SOs — 14 K2SO4 + H2SO3 —
NasPOs + H2S — BaS + CuSO4 —
NaOH + AICl3 — Al(OH)s + NaCl —
PbOHNO3 + HNO3 — SrSO4 + CaClz —
NazS + KCI Cr(OH)z + NaOH —
15 Be(OH); + KOH — AgNO;3 + CaCl, —
HNO3 + CaS — KBr + Zn(OH); —
NaHSO4 + NaOH —

3. KpnTeplm OICHKH BBINOJHCHHOI'O 3aIaHUA

Ounenka 5 CTaBHUTCA, €CIIN O6yanOIHHﬁCH BBIITOJTHHUII 3 3a/laHuAd U B pCHICHHUN HET l"py6BIX
OH_II/I6OK; AO0IIYCKACTCA 1 HCIO0UYCT, OIMHMCKA, HC ABJIAOIIAACA CIICACTBUCM HC3HAHUS MaTCpUaJIa.

Ouenka 4 craButcs, eciii oOydaroluiicss U3 3 3aJaHuil 2 BBIMOJIHEHBI 0€3 HEJJ0OYETOB U
OIITNOOK.

Ounenka 3 craButcs, ecnu oOyuwarouuiicss BeimoiHui Oonee 70 % Bcelt pabotsr (1
3a/1anue 0e3 HeIOYETOB U OITHOOK).

Ouenka 2 cTaBUTCS, €CIIM 00yYaIONTUIACS BBITTOJHIII HETIPABUIILHO BCE 3 3a1aHMUS.
Kpurepun ommbox 1 He104eTOB

HenoueroM cumTaeTcss He3HAYUTEIbHAsS MOrpeIIHOCTDb (HaHpI/IMep, Ha3BaH KJIacC
BCIIECTBA, HO HC BEPHO JaHO HA3BAaHHUC BCUICCTB, U T. H.)

K ommbkaM OTHOCATCS: NEpenyThIBAHUE OCHOBHBIX KJIacCOB, THUIIOB XHUMHUYECKHX
peaKIui U T. II.

4.1.2 TECTOBBIE 3ATAHUA

1.Komnnexm ouenounvix 3adanuii Nel. Tecm «Ckopocmb Xumuyeckux peaxyui.
Xumuueckoe pasnosecue»

Bapuant Nel
1. ®axkTOp, HEe BJUAOIINHA HA CKOPOCTh XUMHYECKOH peaKkunu:
1) HaBnenue 2) Temnepatypa 3) Konnenrpanus 4) @opma cocyaa, B KOTOPOM MPOTEKAET
peaxus
2. C yBequeHHeM KOHIEHTPAILMM a30Ta B 2 pa3a CKOPOCTh NPAMON peaKkuuu, ypaBHeHHe
koTopoii N2(r)+02(r)«>2NO(r)
1) He u3menuTtcs 2) Ypenuuntes B 2 paza 3) YBenuuurcs B 4 pasza 4) YMmeHsiurcs B 4 paza
3. C yBesqinueHueM JaBjieHHs B 4 pa3 CKOPOCTh NPSMOi peakliu, ypaBHeHUe KOTOPOi
2CO(r)+02(r)«>2CO02(r), yBeJIMYUTCH B:
1) 4 paza 2) 16 pa3 3) 64 paza 4) 128 pas
4. Ilpu noBbimennu Temneparypsl Ha 10°C (TemnepatypHbIii KO3(GUIHEHT paBeH 2)
CKOPOCTh XHMHYeCKOIl peakuuu yBeJn4YuBaeTcs:




1)B2pa3a2)B4pas3a3)s8pa34)s16pa3
5. C yBeqmueHHneM JAaBJIeHUs] pABHOBecHe 00paTHMOIl peaKknuu, ypaBHeHHe
koTopoii C2H4m+H20r)«>C2H50H )
1) He usmenutcs 2) CMecTUTCs B CTOPOHY ITPOAYKTOB peakiuu 3) CMECTUTCS B CTOPOHY
UCXOJIHBIX BELIECTB
6. Jl1a cMeleHus XHMHYeCKOro paBHOBeCHsI 00paTHMOM peakuuu
2502(r)+02(r)«>2S03(r)+Q B cTOPOHY HCXOAHBIX BellECTB HEOOXOTUMO:
1) VBenuuuth nasnenue 2) [loeicuts TeMneparypy 3) Ilonusurs remneparypy 4) Beectu
KaTaJln3aTop
7. lloBbIlIeHHE TEMIIEPATYPhI CMellaeT XHMHYeCKOe PaBHOBeCHe BIIPABO B 00paTUMOii
peaKIuH, ypaBHeHHe KOTOPOI:
1) 2H2 + O2 &> 2H20 + Q 2) SOz + H20 <> H2SO3 + Q
3) 2NO + O2 «» 2NO2 + Q 4) CsH10 <> C4Hg + Ho — Q
8. CxopocTh XUMHYECKOii peakuuu, ypaBHenue koropoii Mg + 2HCI = MgCl2 + H21, npu
YMEHbIICHUN KOHLEHTPaluu KUCJI0ThI 3a Kaxablie 10 ¢ Ha 0,04 mosb/J1 paBHa:
1) 0,00004 moms/(;1ec) 2) 0,0004 mois/(;1ec) 3) 0,004 momw/(1ec) 4) 0,04 Monw/(J1°C)
9. Beluncnure, Kakoe KOJIMYECTBO TEIUIOTHI BBIJECIUIOCH, €CIIU cropeiio 25 1 yris?
Tepmoxumuueckoe ypasHenue peakuuu: C + Oz = CO2 + 402,24 xJx
10.Kak cMecTHTCH XHMHYECKOe paBHOBeCHe MPH U3MEHEHNH TApaMeTPOB B cUCTEMeE:
a) COClyr <> COr) + Clhny- Q
IPU YBEJIMYEHUH TEMIIEPaTypbl, YBEIUUYEHUH JaBJICHUS, YBEIIMUCHUN KOHLEHTPAIIMU OKCHJIA
yrieponaa (II)?

Bapuant Ne2
1. ®akTop, He BAMAIOIINI HA CMellleHHe XHMHYeCKOr0 PAaBHOBECHUS:
1) Hasnenue 2) Konnenrpamus 3) Temneparypa 4) [Ipupoaa pearupyromux BemecTB
2. C yBeqmueHHeM KOHIEHTPAIMM XJIOpa B 2 pa3a CKOPOCTh PeaKl U, ypaABHEHHe
kotTopoiit CO(r)+Cl2(r)=COCl2(r)
1) He usmenutcs 2) Yeenuuurcs B 2 pasza 3) Yeenuuurcs B 4 paza 4) Ymensmures B 4 pasa
3. C ymMeHbIICHHEM JAaBJICHHS B 3 pa3 CKOPOCTh NPSMOM peaKuu, ypaBHEHHE
koTopoii N2(r)+02(r)«>2NO(r), yYMEHbIIUTCA B:
1) 3 paza 2) 9 pa3 3) 27 pa3 4) 81 pa3
4. JInsa yBeJMUeHHs CKOPOCTH XMMHYecKOoii peakuuu B 27 pa3a (TeMnepaTypHbIi
KOI(GUIHEHT paBeH 3) HA10 MOBBICUTH TEMIIEPATYPY Ha :
1) 30°C 2) 40 °C 3) 50 °C 4) 60 °C
5. C yBeqnmueHHneM AaBJIeHUs] pAaBHOBecHe 00paTHMON peaknyuu, ypaBHeHHe KOTOPOil
COn+2H2(—~2CH30Hw) + Q
1) He uzmenurcs 2) CMecTUTCS B CTOPOHY MPOJIYKTOB peakiuu 3) CMEeCTUTCS B CTOPOHY
UCXOJHBIX BELECTB
6. I cMeleHus XMMHYeCKOro paBHOBecHsI 00paTuMon
peakuuu N2(r)+3H2(r)«2NH3(r)+Q B cTOpOHY IPOAYKTOB peakuuu He00X0UMO!
1) YBennuuth konueHtpanuio NHs 2) [ToBsicuts Temneparypy 3) [loBbIcUTh aBieHue
7. IlloHukeHHe TeMIIEPaTyphbl CMellaeT XUMHYECKOe pABHOBECHE BIIPAaBO B 00paTUMOM
peaKuuy, ypaBHEHHE KOTOPOM:
1) 2NO(r) + Oa(r) <> 2NO2(r) + Q 2) C2Hs(r) <> 2C(t) + 3Ha(r) —Q
3) 2HBr(r) <> Ha(r) + Br2(x) — Q 4) 2HI(r) <> Ha(1) + I2(T)
8. CkopocTh XuMHYeCKOH peaknuu, ypaBHeHue koropoii CaCOs +
2HCI = CaClz + CO2 + H20, npu ymMeHbIIeHNH KOHIEHTPALUH KHCJIOTHI 32 Kaxable 20 ¢
Ha 0,05 mosb/J1 paBHa:
1) 2,5 monb/(11ec) 2) 0,25 moub/(11ec) 3) 0,025 mons/(;1ec) 4) 0,0025 Monb/(J1ec)
9. Ucnonb3ysa tepmoxumuueckoe ypaBaenue: 2Ho + Oz = 2H20 + 484 k[ x, onpenenure Mmaccy
o0Opa3oBaBIIelcsl BOJIBI, €CIIH B X0/I€ peakIMy BbIIenuiaock 520 kK TeMIOoThI.



10.Kak cMecTHTCH XHUMH4YECKOe paBHOBeCHe MPH U3MEHEHUH TAapaMeTPOB B cUCTeMe:
a) 2H2S () + 302 <> 2802 + 2H20 (n+ Q
[IPU YBEIMUEHUH TeMIIepaTyphl, YMEHbIICHUH JIaBJICHUS, YBEIMUCHUU KOHIICHTPAIHH
KHciopoaa?

KpuTtepuu ouieHk# BHINOJIHEHHOT0 TECTOBOI0 32/ 1aHUS

KauecTBenHnas
OLICHKA UH]IUBU-
[Tpouent JyaJIbHBIX
PE3YyIbTATUBHOCTU 00pa3oBaTeNbHBIX
(IpaBUIIBHBIX OTBETOB) JIOCTHXKEHUI

Oat (OTMETKA)

90-100 5
80-89 4
70-79 3

menee 70 2

1.Komnnekm ouyenounvix 3aoanuii No2. Cmpoenue u HOMEHKIamMypa op2anudecKux 6euiecme

BAPHAHT 1

1A | H3omepamu nazviearomes

1) opranuyeckue BemecTBa CoAePKAIINe LEMOYKY YIIepoI0B

2) opraHMuYecKre BEIIECTBAa CXOHBIE IO CTPOEHUIO U XMMHUYECKUM CBOICTBaM, HO
OTJIMYAIOIINECS 110 COCTaBY Ha OJIHY U Ooiee rpynn atoMmoB CH>

3) opraHuyecKue BEIIecTBa C OJUHAKOBOM MONEKYISIpHON (HOpMYIIOH, HO pa3HbIE O
CTPOEHUIO U XUMHUYECKUM CBOMCTBAM

4) opraHu4eckHe BELIECTBA C yIIepoAaMU, 3aMKHYThIMH B KOJIBIO

2A | Kakas u3 yenepooHvix yenouex — pazeemenénuas?

1) 2) 3)

.C-C  C-C-C- -C-C- C-C-C- C-C- C-C-C-
\/ | |
C-C -C-C-C- C-C-

3B | Haumu napwet usomepos

1) 2) 3) 4)

CH3-CH2-CH2-CH2- | CH3-CH2-CH=CH- CH3-C=CH-CHs CH3-CH2-CH2-

CH: CH: | CH2-CH2-CH3

CH:3




4C

Hanucamo cmpyxmyphyio gpopmyny yeneeooopooa no e2o Ha38anuro

OUKIOMETaH

BAPHAHT 2

1A

Tomonocamu nasvisaromest

1) oprannyeckue BelecTBa CoOAEpKAIIKE LEMNOYKY YIIepoA0oB

2) opraHruecKre BellecTBa CXOJHbIE M0 CTPOCHUIO U XMMHUYECKUM CBOICTBaM, HO
OTJIMYAIOIIKECS IO COCTaBy Ha OJHY U Oosee rpymnn atomoB CH2

3) oprannuyecKue BEeUIecTBa C OIMHAKOBON MOJIEKYJISIpHON (hOpMYJION, HO pa3HbIe IO
CTPOCHUIO U XUMHUYCCKHUM CBOMCTBaM

4) OpTraHHU4Y€CKUC BCIICCTBA C YITICpOAAMHU, 3aMKHYTBIMU B KOJIBIIO

2A

Kaxas uz yenepoonwix yenouex — paseemenénnasn?

1) 2) 3)

C-C- C-C-C- C-C- C-C-C-
C-C C-C-C-

-C-C- -C-C-

3B

Havimu napvt uzomepos

1) 2) 3) 4)

CHs CH3-CH2-CHz>- CH3-(CH2)s-CH3 CH3s

| CH2-CH3 |

CH:3-C-CH2-CH2- CH:3-C-CHz2-
CH: CH:

| |
CHs CH3

4C

Hanucamo cmpyxmyphyio ¢popmyny yeneeooopooa no e2o Ha38anuo

2-METHJI,3-3THIITeKCaH

BAPUAHT 3




1A

Anughamuueckumu y2ne8000pooamu Ha3vl8arOmcs

1) oprannyeckue BelecTBa CoIEePKaIUe LETI0UKY YTIEepOa0B

2) opraHMuecKre BellecTBa CXOJHbIE MO0 CTPOCHUIO U XMMHYECKHUM CBOMCTBaM, HO
OTJIMYAIOIIKECS IO COCTaBYy Ha OJHY U Oosee rpymnn atromoB CH2

3) oprannyecKue BeUIecTBa C OAMHAKOBON MOJIEKYJISIpHON (hOpMYJION, HO pa3HbIE IO
CTPOCHUIO U XUMUYCCKHUM CBOMCTBaM

4) OpTraHU4Y€CKUEC BEIICCTBA C YITIEpOAaMU, 3aMKHYTBIMHU B KOJIBIIO

2A | Kakas u3 yenepooHulx yenouek — pazeemenénnas?
1) 2) 3)
-C-C C C--C-C- -C-C C C- -C- C-C-C-
\/ \/ \/ \/ |
C C-C- C C -C-C-C-
3B | Hatimu napul uzomepos
1) 2) 3) 4)
CHs-C=CH- CHs-CH2-CHe- CHs-CH2-CHz- CH3-CH2-CH=CH-
CHs CH2-CH2-CHs CH2-CHs CHs
|
CHs
4C | Hanucamo cmpyKmypHy0 opmyny yeneeo0opooa no e20 Ha38anuio
3-xyopnporneH-1
BAPHAHT 4
1A | Kapboyuxnuueckumu y2ne8000pooamu Ha3vl8aomcs

1) oprannueckue BelecTBa CoiepKallue erno4Ky yriepooB

2) OpTaHUYCCKUC BCIICCTBA CXOAHBIC ITIO CTPOCHUIO U XUMHUYCCKUM CBOﬁCTBaM, HO
OTJIMYaromurecCd Imo COCTaBy Ha OJIHY U Ooitee rpynil aToOMOB CH:

3) opraHuyecKue BelecTBa ¢ OJUHAKOBOM MOJIEKYJISIpHON (OpMYIIOi, HO pa3HbIE MO
CTPOCHUIO U XUMHWYCCKHUM CBOMCTBaM

4) OpTraHHU4YC€CKUC BCIICCTBA C YITICPOAAMHU, 3AMKHYTBIMHU B KOJIBIIO

2A

Kaxkas u3z yenepoonvix yenouex — paseemenénnasn?

1) 2) 3)




-C- -C- C-C-C- -C-C C C-C-C
| || AV ERVERY
-C-C-C- -C-C-C- cCC C-cC-C
3B | Haiimu napwet uzomepos
1) 2) 3) 4)
CHs-CH2-CH=CH- | CH3-CH2-C=C-CH3 CHs CHs-CH2-CHz-
CH:s | CH>-CH3s
CH3-C-CH3
|
CH3
4C | Hanucamv cmpykmypuyto ¢hopmyny y2ne000pooa no e2o Ha3eaHuio
3-MeTHIIeHTH-1
BAPHAHT 5
1A | AnkaHamu Ha3bIBarOTCs
1) npenenbHbIE YIIIEBOAOPOIbI 0€3 KpaTHBIX CBSI3EH
2) HenpeeNbHbIE YIJIEBOAOPOIbI C OJTHOM IBOMHOMN CBS3bIO
3) HempeeNbHbIE YTIIEBOA0PO/IbI C OJJTHON TPOMHOM CBA3BIO
4) HenpeeNbHbIC YTIICBOAOPOIbI C IBYMS IBOMHBIMU CBS3SIMHU
2A | Kakas u3 yenepooHuix yenouex — pazeemenénuas?
1) 2) 3)
-C- C-C-C- C C-C C-C-C-
| \/
-C-C-C- C
C C
3B | Hauimu napul usomepos
1) 2) 3) 4)




CH:z CH:z CH:z CHs3
| | | |

CH3-C-CH2-CH: | CH3-C-CHs CH3-C-CH=CH: | CH3-CH-CH-CH3
| | | |
CH:s CHs CHs CHs
4C | Hanucamp cmpykmypHyio (popmyy y2iee000pooa no e2o Ha3éanHuio
audropMeTan
BAPUAHT 6
1A | Ankenamu naszviearomcs

1) mpenenbHbBIE YIIACBOAOPO bl 0€3 KpPaTHBIX CBSI3CH
2) HempeaeIbHbIE YTIIEBOIOPOIbI C OJTHON TBOWHOMN CBS3BIO
3) HemnpeAenbHbIE YTIAEBOAOPOIBI C OJTHON TPOHHOM CBS3BIO

4) HemnpenenbHbIE YTIIEBOJOPOBI C IBYMsI IBOMHBIMU CBSA3SIMU

2A | Kakas u3 yenepooHulx yenouex — pazeemenénnas?
1) 2) 3)
-C-C C C C C- -C-C- -C-C=C-C-C-
\/ N/ \[\/ |
C C C C -C-C-C-
3B | Haiimu napet uzomepos
1) 2) 3) 4)
CHs-CH2-CH=CH- | CH3-C=C-CH2-CHs | CH3-CH2-C=C-CH3 CHs-C=C-CHs
CHs
4C | Hanucamo cmpyKmypHy0 opmyny yeneeo0opooa no e20 Ha38aHuo

2,3,3-TpuMeTnnoyTen-1

BAPHAHT 7

1A

Anxunamu Hasvléaromcs

1) npenenbHbIE YIIIEBOAOPO/IbI 0€3 KpaTHBIX CBsI3e




2) HenpeaeNbHbIE YIVIEBOAOPOIbI C OJTHOM IBOMHOMN CBS3bIO

3) HernpeaenbHbIE YTIEBOAOPObI C OJTHON TPOHHOM CBS3BIO

4) HepeIebHbIC YIJIEBOIOPOILI C IBYMSI TBOMHBIMH CBSI3SIMU

2A | Kakas u3 yenepooHulx yenouek — pazeemenénnas?
1) 2) 3)
C .c-C C C- -C-C- C-C-C-
\/ \/ |
C C -C-C-C-C-C-C-C-
C C
3B | Haumu napwet uzomepos
1) 2) 3) 4)
CH3-CH2-CH2-CH2- | CH3-(CH2)3- | CH3-CH2-CH2-CH2-CHo- CH3-CH=CH-
CH:z CH:3 CH2-CHs3 CH:3
4C | Hanucams cmpyKmypHyo (popmyny y2neeo0opooa no e20 HA36aHUio
METHILUKIIONIEHTaH
BAPUHAHT 8
1A | Arxaouenamu Hasviearomcesl
1) npenenbHbIE YIIIEBOAOPOIbI 0€3 KpaTHBIX CBSI3El
2) HenpeaeNbHbIE YTIIEBOAOPOIBI C OJTHOM TBOMHHOMN CBS3BIO
3) HenpeeNnbHbIe YTIIEBOAOPOIbI C OJJHOM TPOWHOM CBSI3BIO
4) HenpeneIbHBIC YTIIEBOOPOJIBI C IBYMSI IBOWHBIMU CBSI3SIMHU
2A | Kaxas u3 yenepoOHwix yenouex — pazeemenénHan?
1) 2) 3)
C C-C- C-C-C- CcC C Cc-C-cC
| [\ N\ \/
-C-C--C C-C CcC-C-¢C




C C
3B | Haumu napwet usomepos
1) 2) 3) 4)
CH3-CH2-C=C-CH3 CHs-C=C-CHs CHs-CH2-CH=CH- | CHs-CH2-C=CH-
CH3 CHs
|
CHs
4C | Hanucams cmpyKmypHyo (popmyny y2neeo0opood no e20 HA38aHUio
2,3-TuMeTHIIOy TeH-2
Omeembut
Bapuanr 1 Bapuanr 2
l. Bribepure oTBeT
1 3) 2)
2 1) 3)
1. 3anuImTe OTBET
3 2)u 3) - C5HI10 1)u3)- C7HI6

3anuImTe OTBET, CIeIaB HEOOXOIUMBIE TTOSICHEHUS

4 Taxoeco eseuecmeda Heni, 2OMONOUYECKULL

pﬂd UUKTIOATIKAHO6 HaYuHaencs ¢

CH3-CH-CH-CH2-CH2-CH3
(.

YUKIONponana
CH3 C2H5
C9H20
Bapuant 3 Bapuanr 4
. Bri6epute oTBeT
1 1) 4)
2 1), 3) 1)3)

1. 3anumumuTe OTBET

3

1) u 4) — C5H10

3)u4) - C5HI12




3anuimre OTBCT, CACIaB HGOGXOI{I/IMLIC MNOACHCHUA

4
H2C=CH-CH2Cl HC=C-CH-CH2-CH3
I
C3H5CI CH3
C6H10
Bapuanr 5 BapuanT 6
l. Bri6epute oTBeT
1 1) 2)
2 1) 2)
Il. 3anuImTe OTBET
3 1)u4)-C6H14 2)u 3) - C5HS

3anummre OTBECT, CACIaB H€O6XOI[I/IMI)IC IIOSACHCHHUA

4 F
I H2C=C-CH-CH2
H-C-F L1
! CH3CH3CH3
H C7H14
CH2F2
Bapuanr 7 Bapuanr 8
l. Bribepure oTBeT
1 3) 4)
2 3) 2)3)

3anumumuTe OTBET

1) u2) - C5HI12

H3omepos nem

3anumure OTBCT, CACIaB HeO6XO,Z[I/IMLIC ITOACHCHUA

--CH3

O

H3C-C=C-CH3
(.
CH3CH3




C6HI12 C6H1I2

KpnTepm{ OI€HKH BBINNOJTHEHHOI'0 TECTOBOIO 3aJJaHUA

KauecTBenHnas
OLICHKA WH]IUBU-
[Ipouent JlyaJIbHBIX
pe3yJIbTaTUBHOCTH 00pa3oBaTeNbHBIX
(IpaBUIIbHBIX OTBETOB) JIOCTHKEHU I

Oat (OTMETKA)

90-100 5
80-89 4
70-79 3

menee 70 2

4.1.3. YCTHBIHA OlIPOC

Yerubiii onpoc Nel o Pasgeny 1. Teopernueckue ocHoBbl xumuu. Tema 1.2.1lepuoanueckuii
3akoH u llepuonnueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa, ux cBsi3b C
COBPEMEHHOW TeopHell CTpOEHHS AaTOMOB MPOBOAMUTCS Ha JIEKTPOHHOM TpeHaxkEpe
«3aKOHOMEPHOCTH U3MEHEHUSI XUMUYECKHUX CBOMCTB 3JIEMEHTOB U UX COEJUHEHUN 10 EPHOIaM
U TpyTIIaM»

YcrHbiit onpoc Ne2

no Pazneny 1. Teopermueckue ocHOBblI xumuu. Tema 1.6. CKOpOCTh XMMHUYECKHX pPEaKIIUM.
XHUMHUYECKOE PpPAaBHOBECUE IIPOBOAMTCS HA JJIEKTPOHHOM tpeHaxképe «OCHOBHBIE
3AKOHOMEPHOCTH XUMMNYECKHUX PEAKIIWM.
XUMMNYECKOE PABHOBECHE»

4.1.4. JIabopatopHbie padoThl B kKoiudecTBe S (10 yacoB) npoBoasATCs: COrJIacCHO
METOAHYECKHM YKa3aHUAM C HCIO0JIb30BaHHeM Kiaunos. Ilo kaxnoi padore yyammmucs
NMPeI0CTABIACTCH OTYET

4.2. 3ajanus 1Jis1 IPOMeEKYTOUYHOM aTTecTAlMU

HEPEYEHD

BOINPOCOB M NMPAKTHYECKUX 3aJaHUI ISl MOATOTOBKH K
auddepeHINPOBAHHOMY 3a4eTy M0 YUeOHOH TMCHMILINHE
O.12. XUMUA

it oOy4aromuxcst o crenuanbHocti 23.02.01 Opranu3arnus
MEPEBO30K U YIIPaBJICHHUE Ha TpaHCTIOPTe (IO BHJIaM)

IlepeyeHb BONPOCOB 3a1aHUI
1. Crpoenne aTOMOB XUMHUYECKUX dNIeMeHTOB: CoBpeMeHHasi MOJIENIb CTPOSHHUSI aTOMOB.
XuUMUYeCKu# dNIeMeHT. DIeKTpoHHas KoHpurypanus aroma. Kiaccupukanus XuMHIeCKIX
DIIEMEHTOB (S-,p-,d-371eMeHThI). BasieHTHBIE 21eKTpOHBI. BaleHTHOCTS.




©

10.
11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

[Tepunonnueckwuii 3akon u Tadbsmmna J[.M.Menneneera. ®usnuecknii cmpica [13.
3aKOHOMEPHOCTH N3MEHEHHS CBOMCTB XUMUYECKUX IIEMEHTOB ¥ 00pa3yeMbIX UMH MTPOCTHIX
U CJIOKHBIX BELIECTB B COOTBETCTBUH ¢ NoJiokeHueM B 11C.

OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XUMHUH U PAcUEThl 10 XUMUYECKUX peakiuil. Moiib
KaK eIMHUIA KOJIMYeCTBa BelecTBa. MoiisspHas Macca. 3aKOHbI YPaBHEHUSIM COXPaHEHUs
MAacchl U SJHEPIUU. 3aKOH ABOTaJIpo.

Knaccugukanus, HOMEHKIATypa ¥ CTpPOSHHE HEOPraHMYECKUX BemiecTB. [IpocTrie u
CJIOKHBIE BemecTBa. Kpucrami. u amopgHble BemecTsa.

THUIBI KPUCTAIIMYECKUX PEHIETOK (ATOMHAs1, MOJIEKYJISIpHAs, HOHHAs, METAJUIMYECKAs).
[Tpupona XMMHUECKOH CBSI3U. DIEKTPOHHAs NPUPOJA XUMUYECKON CBS3H.
DNEeKTPOOTpULIATEILHOCTD. BUibI CBSI3M (KOBaJIEHTHAs, MOHHAs!, METAJNINYECKas,
BOJIOPOJIHAs) U CITOCOOBI €€ 00pa3oBaHuUs

Mertamibl. O6mue Gpu3nyeckne U XUMUYECKUE CBOWCTBA.

Koppo3zus MeTamioB: BUIbl KOPPO3HHU, CIIOCOOBI 3aIIUThI METAJUIOB OT KOPPO3UH.
Hemerannsl. O0mue ¢pusndeckue 1 Xxumuueckue cBoiictsa. Kiaccuduxanuus u
HOMEHKJIaTypa COEIMHEHUI HEMETAILIIOB.

Annotponusi. AJUIOTpOIIHbIE MOAM(UKALIMY YTIepoa

Wnentudukanus Heopranudeckux Bemiects. Okcujipl. u3nueckue 1 XMMHUYECKUE CBOUCTBA.
Wnentudukanus Heopranudeckux seuiects. OcHoBanus. Ou3nyeckue 1 XuMUUECKUe
CBOMCTBA.

Wnentudukanus Heopranuueckux seuiects. Kucnorsl. @usnueckue 1 XMMUYECKHUe
CBOMCTBA.

Wnentudukamnms Heopranudeckux Bemiects. Conu. @U3NUECKHe U XUMUYECKHE CBOWCTBA.
Knaccugukarus u THIIBI XUMHYECKUX peaknuid. CocTaBlieHHE ypaBHEHHIA PeaKkIni
COEIMHEHUS, PA3JIOKEHUs, 3aMEeIlleHUs], 0OMEHa, B T.4. peaKUi TOPEHUs, OKUCIICHUS -
BOCCTAHOBJICHHS.

O6patumocTh peakiuii. Xumudeckoe paBHoBecHe U ero cmenienue. [Ipunnun Jle [llarense
Peakuuu nonHoro oomena. CoctaBiieHuUs OJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH.
KucnotHo-ocHOBHBIE peakiy (HEHTpaIu3aum).

CxopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PAKTOPOB: MPUPOIBI PEATUPYIOLINX
BEIIECTB, KOHLIEHTPALIUU, TEMIIEPATYPhI U TUIOIIAN PEAKIIMOHHONW MOBEPXHOCTU. DK30- U
AHI0TEPMUYECKUE PEAKIIUH.

Teopus 2neKTpOIUTHYECKON nucconanui. oHbI. DIIeKTpOInThI, HEAIEKTPOIUTHI.
OnexTponan3. AKKyMyJIATOPbI

[TostBneHnE M pa3BUTHE OPraHUYECKON XUMHHU Kak Haykd. [IpeameT opranndyeckoi XMMHH.
XVMMHYECKOE CTPOEHUE KaK MOPAJOK COEAMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO UX
BaJICHTHOCTH.

Teopuu crpoennsa A.M.bytnepoBa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHYECKOIO
cTpoenus Mosekyd. [TonsaTue o pyHkumoHanbHOM rpymnme. Pagukan.

MexnyHapoaHasi HOMEHKJIaTypa U MPUHIUIIBI HOMEHKJIATYPbl OPraHUUECKUX COEAMHEHHH.
N3omepust 1 n30MepHI.

[TpupoaHble HCTOYHUKH: HE(Th, KAMEHHBIN YTOJb, IPUPOAHBINA ra3 u Topd. I[lepepaboTka
HePTH

Hacpiennsie yriaeBogopoasl

HenacpllieHHbIE YTIIE€BOOPOIBI

ApomaTH4ecKue yriaeBog0pOIbl

CnupTsl

DeHoITbI



30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.

Anbaeruipl U KETOHBI.

KapOoHOBBIE KHCTIOTHI

Ddupsl, xupbl. MblIa KaKk COJIH BRICIIUX KapOOHOBBIX KHCIOT. CHHTETUYECKIE MOIOIITHE
CpeacTBa

Yrnepoanl

A3oTocoaepIKaliue COeIMHEHNS: aMUHbI 1 aMUHOKHCIIOTHI.

benku.

MoHowMmep, noauMep, CTpYKTypHOE 3BeHO. [lonumepusanus 3TuiieHa.

I'eneTnueckas CBA3b MEXKy KJIACCAMU OPraHHMYECKUX COCIUHEHUM.

Buooprannueckue coenquHeHus. buonoruveckas poiib yrieBo10B, OSIKOB H KUPOB.
Posib oprannveckoil XuMHUM B peICHUH MPOOIIEM MUIIEBON 0€30acHOCTH.

OmnacHOCTh BO3JAEHCTBUSI OPTraHMYECKUX BEIIECTB HA KUBbIE OpraHu3Mbl. CMBICIT MOKa3aTeNs
MPEJEIbHO JOMYCTUMOM KOHIIEHTpAaIlUU



IlepeyeHb NpakTHYECKUX 3aJaHUI
1. VYpaBH#iiTe OKUCIUTEIbHO-BOCCTAHOBUTEIbHYI) PEAKIHIO METO0M
3JIEKTPOHHOI0 0AJIaHCa, YKAKUTE €€ THIL:

Ilpumep evinonnenusn 3a0anus.

K+ H2S04= K2504 + H20 + H2S

-le 1 8 BOCCTAaHOBHUTEJDb
KO e 2 K+1
8
+8e 8 1

st — s
2

OKHC/INTECJIb

8K + 5H2S04 = 4K 2S04 + 4H20 + 1H2S
Tun oKkHCINTEIbHO-BOCCTAHOBUTEIbHON PeaKIUU - MeKMOJIeKYJIsIpHAs
Bapuanmui 3a0anui
HC1 + Ca = CaClz + Hat
H2SO4 + Ag = Ag2SO4 + SO21 + H20
HC1 + Sn = SnCl; + Ho?1
[+ H20 =HIO + HI
H2SO4 + Hg = HgSO4 + SO21 + H20
H2S0O4 + Na = Na2SO4 + H2S 1 + H20
HNO3 + Na = NaNOsz + N2O1+ H20

2. Omnpeneante G) (MaccoBble 10.I1) 3JIEMEHTOB B BellleCTBE
Ilpumep eévinonnenus 3a0anus.
Jano: Pemienue:
H20 Mr(H20) = 2°Ar(H) + 1+Ar(O)
Mr(H20) =21 + 1216 =18

2+Ar(H)
Haiiru: OH/H20 = Mr(Hz0) * 100%
GOH/H0 -? 2¢1

GOO/H20 -? GOH/HO0= 18 +100% =11%



GOO/H20 =100% - 11% = 89%
Ortget: GOH/H20 = 11%, GOO/H20 = 89%
Bapuanmut 3a0anuii
H2CO3
CaCOs
CO2
KOH
Al2O3
HNO3

3. HamucaThb CTPYKTYPHYIO H MOJIEKYJIAPHYIO (hOpMYTy OPraHHu4eCKOro BelecTBa
10 ero HA3BAHMIO

Ilpumep evinonnenus 3a0anus.

3-nponuJimeHTeH-1

CH>=CH-CH-CH2-CH2-CH3

I CsHie
CsH~

CTPYKTYpHas ¢opmyiia MoJIeKyJaspHas ¢popmyJia

Bapuanmul 3a0anuii

TeKCOXJIOpaH
LUKJIO3TaH
LUKJIOOKTaH
2-metui,3,3-1uaTunlyTen-1
3-TIpOTNMITeHTHH-1
2-MeTWII,3-IPONHIITeKCaH

2,2-MUTNPOTUITeKCaH



