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ITACIIOPT KOMIIVIEKTA KOHTPOJIBHO-OHEHOYHbIX CPEJICTB

1. O01mme moJ10KeHUA

KonTponbHo-ouenounsie cpeacrsa (-naniee KOC) mpeaHazHadyeHbl AJisi KOHTPOJIS M OLEHKH OOpa30BaTENbHBIX PE3YyJIbTATOB OOYYAIOIIMUXCS, OCBOMBIIMX
nporpamMmy yaeOno# nucrumumabl OV /] 11 «Xumusy»
KOC BkitoyaeT KOHTpOJIbHBIE MaTepUabl AJisi IPOBEACHHS TEKYIIEro KOHTPOJISL U UTOTOBOTO KOHTpouist B (hopme nuddhepeHInpoBaHHOTO 3a4eTa.
2. Pe3yibTaThl 0CBOEHUS] Y4€OHOI THCIUIIUHBL, (JOPMBI H METOAbI KOHTPOJIS U OIl€eHKH
[TpenMeToM OIIEHKH CIIy>KaT JUYHOCTHBIE, METAIIPeIMETHBIEC U TIPEeIMETHBIC (YMEHUS, 3HAHUS) PE3yJIbTaThl OCBOCHUS YU€OHON JUCIUILTUHBI
KoHTpob u o1leHKa pe3ynbTaToB OCBOSHUS AUCHUILUIMHBI OCYIIECTBISETCS MPEoiaBaTeseM B IMpoliecce IPOBEACHHs YCTHOTO U MUCBbMEHHOTO OMpOoca, a TaKxKe
BBITIOJTHEHUS 00YYAOIIMMHUCS MPAKTUYECKUX, CAMOCTOSTENIbHBIX Pa0O0T, TECTUPOBAHUS, KOHTPOJIBHBIX paOdOT, HHINBUIYaTbHBIX 3aJaHHIA, TPOEKTOB,

HCCIICIOBAHUH | JIp.

O6mue
KOMIIETEeHI[HU
(OK),
JIM4YHOCTHBIE
pe3yJbTaThl
Bocnutanus (JIP)

HHaHI/IpyeMbIe pPe3yabTaTbl 0CBOCHHUSA JUCHUIIIMHBI

@DopMbI U METObI KOHTPOJISI M
OLIEHKM Pe3yJIbTATOB 00yUeHusl

JIluuHnocTHbie mpeamMeTHbie (JIIT),
MeTanpeameTHbie ( MII) pe3yiabTaThl

IIpeamerHnsie pe3yabTaTsl (I1)

OK 01. Beibupats
CIOCOOBI pelIeHUsI
3a/1a4
poheCCUOHATBHOMN
JeATeIbHOCTH
NPUMEHHUTEIEHO

K Pa3JInYHBIM
KOHTEKCTaM

B yacTtu Tpy10BOro BOCIMTAHMS:

- TOTOBHOCTh K TPY/y, OCO3HAHUE
IIEHHOCTH MacTepPCTBa, TPYAOII00HE;
- TOTOBHOCTH K aKTHBHOM JIESATEIHHOCTU
TEXHOJIOTMYECKON U COLIMATIbHOMN
HaIPaBIEHHOCTH, CTIOCOOHOCTH
WHUIMAPOBATH, TUIAHUPOBATH
CaMOCTOSITEILHO BEITIOIHSITH TAKYHO
NIeATeTLHOCTD;

- MHTEpEeC K pa3nuyHbIM chepam
podeCcCHOHaTBHON IeATeIHPHOCTH,
OBJjaieHue YHHMBePCATbHBIMHU
Y4eOHBIMH NMO3HABATEIbHBIMH
AelCTBUSAMM:

a) bazosvle no2uueckue Oeucmeusl.

- CAMOCTOATENHHO (DOPMYIUPOBATH U
aKTyaJIM3UpOBaTh PobIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- BJIAIETh CUCTEMOM XMMMUYECKUX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIIONIATAMONINE TOHATUS (XMMHUYECKHIA
SIIEMEHT, aTOM, JJEKTPOHHas 000JoYka aToma, s-, p-, d-
JNIEKTPOHHBIE  OpOWTaTM  aTOMOB, HWOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIIATENIBHOCTb, CTETeHb
OKHCIJIEHUS, XMMHYecKasl CBSA3b, MOJIb, MOJIIpHas Mmacca,
MOJIAPHBIA 00BEM, YTIEPOMHBIA CKeneT, (pyHKINOHATbHAS
rpynna, pagukan, U30Mepus, U30Mepbl, TOMOJIOTHYECKUI
pAd,  TOMOJOTH,  YIJIEBOJAOPONBI,  KHCIOPOI- |
a30TCcoAepIKaIie COENWHEHUs, OMOJOTHYECKH aKTHUBHBIC
BellecTBa (yriaeBOAbl, KUPBI, OCIKH), MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMS,
KpUCTAJUIMUECKAasl PEIIECTKA, TUIBl XUMHUYECKHX pEaKIHil
(OKHCIUTENTFHO-BOCCTAHOBHUTEIBHBIE, 9K30- u
SHIOTEPMUYECKHE, PEaklud HOHHOTO OOMEHa), pacTBOp,
3NEKTPOJINTHL, HERJIEKTPOJIHTEI, 3NEKTPOIUTHUECKAS
JUCCOLUAIMS, OKHCIUTENb, BOCCTAaHOBUTENIb, CKOpPOCTbH
XUMHYECKOM peaKIuy, XUMHIECKOE PAaBHOBECHE), TEOPHH H
3aKOHBI (T€OpHs XUMHYECKOTO CTPOCHHS OPTaHMYECKHUX
BemiecTB A.M. byrtnepoBa, TeopHus 3IEKTPOIUTHUECKOMN

YeTHBIN onpoc
[To3naBaTenbHBIE 3a1aHUS
TectupoBanue

CaMoolIeHKa U B3aMMOOIIEHKa 3HAHUH
/yMeHu# o0yJaroumxcs
Jlnarnoctuueckasi pabora
[TpakTuueckas pabota
JlaboparopHnas pabota
KonTponbnas pabota
CaMOOIleHKa ¥ B3aNMOOIICHKA
[Ipe3eHTanusi MUHU-TIPOEKTOB




- yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK
WJIN OCHOBAHUS JUTsI CPAaBHCHUS,
KJIaCCU(UKAIMH U 0000IICHNUS;

- OTIPECIIATH 1SN ICATEIBHOCTH, 3a]aBaTh
MapaMeTpbl U KPUTEPUHU UX JTOCTIKECHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U
MIPOTHBOPEYHSI B pACCMATPHUBAECMBIX
SIBJICHUSX

- BHOCUTh KOPPEKTHUBEI B JIETENHHOCTb,
OIICHUBATh COOTBETCTBHE PE3YIIHTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIICICTBUI
JIeATEeIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU
PEIICHUY )KU3HEHHBIX MPo0IeM

0) bazosvle uccredosamenvckue Oelucmsusl.
- BIIa/IETh HaBBIKAMH y4eOHO-
UCCIIEI0BATEIBCKON U MPOEKTHOM
JIeSITEIIbHOCTH, HABBIKAMH Pa3peIIeHUs
pooJieM;

- BBISIBJISIT TPUYUHHO-CIICJICTBCHHBIC
CBSI3M U aKTyaJM3UPOBaTh 3a/1a4y,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHMS,
HAXOAWTbH apTyMEHTHI JUIS 10Ka3aTeIhCTBa
CBOMX YTBEPXKIEHHH, 3a1aBaTh MMapamMeTphl
Y KPUTEPHUH PEIICHUS;

- aHAJIM3UPOBATH TOTyYEHHBIC B XO7IC
pelIeHus 3a7a4d Pe3yJIbTaThl, KPUTUICCKH
OIICHUBATh UX JOCTOBEPHOCTD,
MIPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

-- yMETh IEPEHOCUTH 3HAHUS B
MO3HABATEIHHYI0 U MPAKTHYECKYIO 00JIaCTH
JKHU3HEICATCILHOCTH,

Juccoumanuu, nepuoandeckuid 3akon .M. Menneneena,
3aKOH COXpaHEeHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIUYCCKHI S3BIK XUMHH, (DaKTOJIOTHYCCKUE CBEIACHUS

0 CBOiicTBaX, COCTaBe, TONyYeHHH U O€30IacHOM
HCTIONTb30BaHUH BaKHEHIITHX HEOPTaHUYECKIX "
OPTaHWYECKUX BEMIeECTB B OBITY W MPAKTUIECKOU

JeSITENIEHOCTH YEJI0BEKa;

- YMeTh BBISBIISATH XapaKTepHbIE MPU3HAKU U B3aUMOCBSI3b
W3YYEHHBIX TMOHATHHA, NPUMEHSITh COOTBETCTBYIOLINE
MOHATUS TpPU  ONHCAHMM  CTPOCHUS M  CBOMCTB
HEOPraHWYEeCKUX M OpPraHWYEeCKUX BEIeCTB M HX
MpEeBpalleHUH; BBIABIATH B3aMMOCBS3b  XHMHYECKHX
3HAHUH C TIOHATHSIMM W MPEJICTaBICHUSAMH JIPYTHX
€CTECTBEHHOHAYYHBIX MIPEIMETOB;

- YMeTb KUCHOJb30BaTh HAUMEHOBAHUSI XUMUYECKUX
COEJIMHEHU MEXAYHAPOJHOTO COI03a TEOPETUYECKOH U
NPUKIATHOW XUMUU U TPUBHAJIbHBIEC HA3BAHMSI BAXKHEUILIUX
BemleCTB  (PTHWJIEH,  aleTWieH, TIMIEPUH,  (EHOI,
(dbopmanbaeruy], yKCycHasi KUCJIOTa, TJIMIWH, yrapHBIA ras,
YIJIEKUCHbIN Ta3, aMMHUaK, raiieHas M3BecThb, HeralieHas
W3BECTh, MUTHEBAsI COZA U JIPYTHX), COCTABIATH (OPMYITBI
HEOPraHWYECKUX M OPraHUYECKUX BEUIECTB, YpPABHEHHUS
XUMHYECKAX  PEaKIuid, OOBICHATh WX  CMBICI;
MOATBEP)KIaTh  XapaKTepHbIE XWMHYECKHE CBOMCTBa
BEUIECTB  COOTBETCTBYIOIIUMH  JKCIIEPUMEHTAMH U
3aMUACAMHU YpaBHEHUH XUMUYECKUX PEAKIIMM;

- yMeThb YCTaHaBIMBATh IPHUHAIEKHOCTh H3YYEHHBIX
HEOPTraHWYEeCKUX M  OpPraHWYEeCKMX  BEIIeCTB K
OTpEeAENIeHHBIM KJlacCaM MW TpyNmaM COEIMHEHHUH,
XapakTEpU30BaTh HX COCTAB W BAXKHEWINE CBOWCTBA;
OTIPENENIATh BHUIBl XUMHYECKHX CBs3eH (KOBaJeHTHas,
HOHHa4, MeTaJlIIMYecKas, BOJIOpOJHAA), THUIIBI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIIACCU(PHUIMPOBATH
XUMUYECKUE PEAKLIUU;
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- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MIPEAMETHBIX 00JIacTeH;

- BBJIBUTaTh HOBBIC UJCH, TIPE/IaraTh
OpPUTHHAJIBHBIE TIOAXO/IbI U PEIICHYS,

- CIOCOOHOCTH MX HMCIIOJIB30BaHUS B
MO3HABATEILHOW U COIUAIEHOM MPAKTHKE

- chopMHpoOBaTh NpPEACTABJIECHHUA: O MaTepHAIbHOM
€VHCTBE MHpA, 3aKOHOMEPHOCTSIX U I103HABa€MOCTHU
SIBIIGHUI MIPUPOJIBI; O MECTE U 3HAUEHUH XMMHHU B CUCTEME
€CTECTBEHHBIX HAYK U €€ POJIM B 00ECIICUCHUN YCTOWYHBOTO
pa3BUTHA  4YeNOBEYECTBA: B  pPEIICHHHM  IpodiIeM
9KOJIOTHYECKOH, SHEPreTHYECKOn u MHILEBOM
0€30MacHOCTH, B PAa3BUTHH MEAMLIMHBI, CO3JaHUU HOBBIX
MaTepHalioB, HOBBIX HCTOYHUKOB SHEPTUH, B 00ECTICUCHUN
PalMOHATIBHOTO MPUPOAONOJIB30BaHNSA, B (HOPMHUPOBAHUH
MHUPOBO33pEHHA U OOLIeH KyJIbTyphl 4EJOBEKa, a TAaKKe
9KOJIOTHUECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0pOBBIO U PUPOIHOI cpene;

- BJIAIETh CUCTEMON XUMUYECKUX 3HAHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraroIiue MOHATHUS (JONOJTHUTEIHLHO
K CHCTeMe ITOHATUI 0a30BOTO YPOBHSI) - H30TOIBI, OCHOBHOE
u BO30YKACHHOE COCTOSHHE aToMa, THOpHIM3aLus
aTOMHBIX opOutaneii, xumudeckas cBs3b ("O " u
KpaTHbIE CBSI3M), MOJISIPHAs KOHLEHTpPALMs, CTPYKTypHas
dopmyna, nzomepus (CTpyKTypHasi, TeoMeTpruieckas (Iuc-
TpaHC-U30MEpHsl), TUIBl XUMHUYECKHX peakuuid (romo- u
reTeporeHHble, Oo0paTHMble U HEOOpaTHMBbIE), PacTBOPHI
(MCTUHHBIE, TUCIIEPCHBIE CHCTEMBI), KPUCTAJIOTHIPATHL,
CTEIIeHb AUCCOLMALINY, STEKTPOJIN3, KPEKUHT, pUGOPMUHT);
TEOPUU M 3aKOHBI, 3aKOHOMEPHOCTH, MHUPOBO33pEHYECKHE
3HAHWS, JIKAIIWE B OCHOBE NMOHWMAHUS MPUYMHHOCTU U
CUCTEMHOCTH  XMUMMYECKHUX  ABJICHHH, COBpPEMEHHbIE
MIPECTaBICHNUs O CTPOCHHWM BEIECTBA HAa aTOMHOM,
MOJIEKYJISIPHOM u Ha/IMOJIEKYJISIPHOM YPOBHSIX;
MPECTaBICHNS O MEXaHM3MaX XHMHUYECKUX PEaKIIHid,
TEPMOAMHAMUYECKIX M KHHETHYECKHX 3aKOHOMEPHOCTSX
UX MPOTEKAHUSA, O XUMHUYECKOM PaBHOBECHH, AHUCIEPCHBIX
cucremMax, (pakTomoruyecKue CBEAEHHs O CBOMCTBaX,
COCTaBe, IIOJIy4YEHHMM U O€30IIaCHOM HCIIOJIb30BAHUU
BaKHEHIINX HEOPraHMYECKUX M OPraHMYECKHX BEILECTB B

nn
b
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OBITY M TPaKTHYECKON AEATENBHOCTH YEJIOBEKa; OOLIMX
HAyYHBIX MPUHIHUIAX XUMHYECKOTO NPOM3BOACTBA (HA
pUMepe MPOU3BOICTBA CEPHON KUCIIOTHI,

aMMHaKa, METaHoJIa, IepepadoTKU HeTH);

- YMeTb IPOBOAUTH PACUETHI M0 XUMUYECKUM (HOpMyaM H
YPaBHEHHUSM XHUMHUYECKHX PEaKLIUd C MCHOIb30BAHUEM
(hm3uIecKuX BENMUYMH (Macchl, 00beMa Ta30B, KOJIMUECTBA
BEILIECTBA), XapaKTEePU3YIOIINX BELIEeCTBa c
KOJIMYECTBEHHOW CTOPOHBI: pacyeTbl IO HaXOKACHUIO
XUMHYECKOH  (QOpMyNbl BElIECTBA; pPacdeTbl MaccChl
(o6bpema, KOMMYecTBa BEIIECTBA) MPOAYKTA PEAKIINH, €CITH
OJHO W3 MCXOAHBIX BEIIECTB JAaHO B BHJE PAacTBOpa C
ONPEAEICHHON MacCOBOM J0JIEW PaCTBOPEHHOTO BEILIECTBA
WIH JaHo B M30BITKE (MMEET MPUMECH); PacieThl MacCOBOM
WM 00BEMHOM JONH BBIXOJA MPOAYKTA PEAKLIUM; PAaCUeThl
TerioBoro 3ddexra peakmuif, 0OBEMHBIX OTHOIICHUN
rasos;

- YMeTh BBIABIATH XapaKTepHble MPU3HAKH U
B3aMMOCBSI3b M3yYEHHBIX TIOHSTHH, MPUMEHATh
COOTBETCTBYIOIINE MOHSATHSA NpPHU ONHMCAHUU CTPOCHUS H
CBOMCTB HCOPraHUYCCKUX U OPraHUYCCKUX BCHICCTB U UX
HpeBpaHIeHI/Iﬁ; BBISIBJIATD B3aNMOCBA3b XUMHNYECKHUX
3HAHUM C TOHSATHIMH U NpEaACTaBJICHUAMU  JPYTrUx
peaMeToB [uid  Oojiee  OCO3HAHHOIO IOHMMAaHHUA U
OOBSICHEHHS CYIIHOCTH MaTepHalbHOIO €IMHCTBAa MHpA;
HUCIIOJIb30BAaTh CHCTEMHBIC XHUMHWYCCKHE 3HaAHUA I
0O0BSICHEHHS 1 TIPOTHO3UPOBAHUS

SIBICHUH, UMEIOIINX €CTECTBEHHOHAYYHYIO IPUPOLY;
YMETH HCIIOJIB30BaTh HaAaNMCHOBAaHUA XUMHNYECCKHUX
COCAMHEHHH MEXIyHapOAHOTO COI03a TEOPETHYECKOH U
MPUKIAJIHOW XMMUU W TPUBHAJIbHBIC HAa3BaHHUS BEIIECTB,
OTHOCAIIUXCA K H3YUCHHBIM KJlaCCaM OpPraHn4e€CKux u
HEOPraHMYECKUX COEIUHEHUI; UCII0Ib30BaTh XUMHUECKYIO
CUMBOJIUKY JUIl COCTaBlieHUS (OPMyJl HEOPraHUYECKHX
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BEIIECTB, MOJEKYJSIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX,
COKpAIlICHHbIX M CKEJeTHBIX) (QOpMyl OpraHMYeCKHX
BELIECTB; COCTaBJATh YPaBHEHMsI XMMHUYECKUX peakUuil u
pPacKpbIBaTh nux CYIITHOCTB! OKUCIIUTENBHO-
BOCCTAHOBUTENBHBIX PEAKIHUA MNOCPEICTBOM COCTABICHUS
JJICKTPOHHOTO OallaHca ATHX PEaKIHi; peakIuid WOHHOTO
oOMeHa MyTeM COCTaBJICHHs MX IMOJHBIX M COKPAIEHHBIX
HOHHBIX YpAaBHEHWM; PEAKUUN TUAPOJIM3A, PEaKIUM

KOMIUTIEKCO0Opa30BaHUs (Ha puMepe
THIPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHHSA); TOJTBEPXKIATh
XapaxkTepHbIe XHUMUYECKHE CBOWCTBa BEILIECTB

COOTBETCTBYIOUIMMHU SKCIIEPUMEHTaMH U
3aIMCSIMU YPABHEHUN XMMUYECKUX PEaKIIMi;

- yMeTb KlacCUUIMPOBATh HEOPraHUYECKUE W
OpraHWYECKHE BEIIECTBA M  XUMHYECKUE PEaKLHH,
CaMOCTOSITETHHO BEIOWpATh OCHOBAaHWUS W KPUTEPUH IS
KJIACCU(PUKAIIMK  HU3YYaeMbIX XUMHYECKMX OOBEKTOB;
XapaKTepHu30BaTh COCTAB M BayKHEMIIINE CBONCTBA BEUIECTB,
NpUHAIJIEKAINX K OMNPEICICHHBIM KllaccaM W CpYIIaM
coequHeHn (TIPOCTHIE BEIIeCTBa, OKCHIIBI, THIPOKCHIIBI,
COJIM;, YTIIEBOAOPOJIBI, MPOCThIe dPUPHI, CIUPTHI, (EHOIHI,
aNbJIeTu/Ibl, KETOHBI, KapOOHOBBIE KHCIIOTHI, CIOXHBIE
3UPBL, )KUPBI, YTIEBO/IbI, AaMAHBI, AMUHOKHCIIOTHI, OCIIKH);
NPUMEHATh 3HAHUS O COCTABE M CBOMCTBAX BELLIECTB ISt
9KCIIEPUMEHTAIBHON TNPOBEPKH THUIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEM NPOTEKaHWsT XUMHMUYECKUX pEeakUuid Hu
MIPOTHO3UPOBAHNS BO3MOKHOCTEH MX OCYIIIECTBICHUS;

- yMeTh TOJTBEPXKAATh Ha KOHKPETHBIX MpHMeEpax
XapakTep 3aBHCHMOCTH  PEAaKIMOHHOW  CIIOCOOHOCTH
OPTraHWYECKUX COEOUHEHWH OT KPaTHOCTH U THIMA
koBasienTHoi cBsizu ("O " wm ""), B3aMMHOTO BIIMSHUS
aTOMOB M TpYII aTOMOB B MOJEKyJax; a TakXke OT
OCOOCHHOCTEW peamu3aliil  pa3IUYHBIX MEXaHHU3MOB
MIPOTEKaHUs pPEeaKLIni;
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yYMeTb XapakTepH30BaTh ICKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM U BO30YXJEHHOM COCTOSIHUM) U HOHOB
XUMUYecKUX dneMeHToB 1 - 4 mepuonoB Ilepuonmueckoit
cuctems! J.1. MenaeneeBa 1 UX BaJIEeHTHbIE BO3MOYKHOCTH,
ucnone3ys nousatus "s", "p", "d-snekrpoHHbIE" OpOHTaNH,
SHEPTeTHUECKUE YPOBHU; OOBACHATH 3aKOHOMEPHOCTH
HN3MEHEHUS CBOICTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX
HUMH COCTUHEHUI 110 epruoJaM U rpymmam.

n.n

OK
Hcnonb3oBath
COBpPEMECHHBIE
cpencTBa MOMCKA,
aHajan3a u
UHTEPIPETAIIUU
UHQOpMAIHH, u
UHPOPMAIHOHHBIC
TEXHOJIOTHH JUIS
BBITIOJIHEHHS  3a7a4
npodeCcCHOHATEHON
JIEATEIbHOCTH

JIP10. 3a0orsmuiics
0 3aInTe
OKpYKarlollleu cpepl,
COOCTBEHHOM u
YyXOH
0e30IMacHOCTH, B TOM
yrcie uuppoBoi

02.

B  oOmactu  HeHHOCTM  HAY4YHOIO
NO3HAHUS:

- c(hOpMHUPOBAHHOCTH
MHUPOBO33PEHHS, COOTBETCTBYIOILIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U
OOIIIECTBCHHOM MPAKTUKH, OCHOBAHHOT'O Ha
qUanore  KyJabTyp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEpIIECHCTBOBAHUE SI3BIKOBOM U
YUTATENIbCKOM KYJIbTYpbl KaK CpeACTBa

B3aUMOJICHCTBUSL  MEXKAY  JIIOJbMH U
MO3HAHUSI MHPA; - OCO3HAHHE IICHHOCTH
HAy4yHOW  JCSATEIBHOCTH,  T'OTOBHOCTH
OCYIIECTBJISATh MPOEKTHYO u
UCCIIEIOBATENBCKYIO JIeSITEIbHOCTh
WH/IMBHUTyaJIbHO U B TPYIIIIE;

OBnaneHue YHHBepPCaJIbHBIMH
Y4eOHBIMHA MO3HABATEIbHBIMH
AeHCTBUAMM:

8) paboma c ungopmayueti:

- BJIQJICTh HABBIKAMHU  ITOJYyUYCHHS

I/IH(l) opManuu HU3 HUCTOYHHUKOB Pa3HbIX
THUIIOB, CaMOCTOSATCIIBHO OCYILICCTBIIATH
IIOUCK, aHaJin3, CHUCTEMATHU3alIUIO n

- yMeTh IUIAaHWPOBATH W BBITIONHATh XUMHYECKHAN
SKCIIEPUMEHT (IIPEBpAICHUSI OPTraHUYECKUX BEIICCTB IPHU
HarpeBaHuy, MOJYUYCHUE dTHICHA U U3YYCHHUE €r0 CBOMCTB,
KaueCTBEHHBIE PEAaKIINY Ha aJIbJIETH/IbI, KpaXMaJl, YKCYCHYIO
KHCIIOTY; JIEHATypamus OEKOB MPH HAarpeBaHWH, IBETHBIC
peakiuuu OCJIKOB; MPOBOJIUTH PEaKIMM WOHHOrO OOMeHa,
ONpeACATh CPEeAy BOJHBIX PACTBOPOB, KayeCTBEHHBIC
peakuuu Ha cyibdar-, kapOOHAT- U XJIOPUIAHHOHBI, HA
KaTHOH aMMOHUS; peliaTh 3KCIIEPUMEHTAIbHBIE 3a/1a4H 110
teMaM "Metamiel" u "HemeTammel'") B COOTBETCTBHH C
MpaBUJIaMHd TEXHUKH O€30MacHOCTH MpPH OOpaIICHUU C
BEIIECTBAMH M JabOpaTopHbIM  00OPYAOBaHHEM;
MIPENICTABIISTh PE3yIbTaThl XUMHYECKOTO IKCIEPUMEHTA B
(hopMe 3anmucu ypaBHEHUIH COOTBETCTBYIOIIUX PEAKINA U
(hopMyJIMPOBATh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMeTh aHAJIM3UPOBATh XUMHUUECKYIO HH(DOPMAILIHIO,
[OJIy4aeMY0 M3 Pa3HbIX MCTOYHUKOB (CPEICTB MacCOBOMH
nH(popMaluu, ceth IHTEpHET U Ipyrue);

- BJAeTh OCHOBHBIMA  METOJaMU  HAYYHOTO
[MO3HAHMS BEIIECTB U XMMHUYCSCKUX SABJICHHUN (HAOIIOICHHE,
HU3MEpEeHHE, SIKCIICPUMEHT, MOJICTTMPOBAHHKE);

yMeTh TPOBOJIUTH PacuUeThl M0 XUMHYECKUM (PopMyiIaM U
YpaBHEHUSIM XUMHYECKHX PEaKIUil C HKCII0JIb30BaHUEM
(hM3MYECKUX BENUYMH, XapaKTEPU3YIOIIUX BEIECTBA C
KOJMYECTBEHHONW CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIC
YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOIb30BaTh
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HMHTEPIPETAINI0 HHPOPMAIUN PA3THIHBIX
BUJIOB H (hOpM MPEICTABIICHUS;

- CO3/laBaTh TEKCTHl B Pa3IHMYHBIX
¢opmMaTax Cc  ydeToM  Ha3HAYCHHUS
uHQOpMAM W  [EJIEBOM  ayaUTOPHH,
BBIOMpast ONTUMAJIbHYIO bopmy
OpeACTaBiICHUs] M BU3yalnu3aluH;, -
OLICHMBATh JTOCTOBEPHOCTH, JISTUTUMHOCTh
UH(OpPMALINH, €€ COOTBETCTBHE IMPABOBBIM
Y MOPABbHO-3THYECKUM HOPMaM;
UCIIOJIb30BaTh CpeACcTBa MHPOPMAIIMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
peleHnn KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M OPraHW3aIlMOHHBIX
3amady = ¢ coOmojeHHeM — TpeOOBaHHN
OPTOHOMHUKH, TEXHHKH  0€30IacHOCTH,
THTHEHBI, PECYpCOCOepeKeH s, PAaBOBBIX U
ATHYECKHX HOPM, HOPM HH(MOPMAIMOHHON
0e30ImacHOCTH;

- BIIJETh HABBIKAMU pacllO3HABaHUS U
3aMThl UHPOPMALWU, HH(GOPMAIMOHHON
0€301acCHOCTH JIMYHOCTH;

CHCTEMHBIC XUMUYIECKUE 3HAHUS JUIS PUHATUS PEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHTYaIlMsAX, CBS3aHHBIX C
BEILECTBAMH M UX TIPHMCHEHHEM;

- yMeTh  CaMOCTOSITCIbHO  IUIAHMPOBAaTh U
MPOBOIUTH XUMHYECKUIH OKCIIEPUMEHT (TIONydeHHe |
n3ydeHHe CBOICTB HEOPraHWYECKHX U OpPraHUYeCKHX
BCIECTB, KAUSCTBEHHBIC  PEAKIUU  YIJICBOJIOPOJIOB
Ppa3IUYHbBIX KJIaCcCOB u KHCIIOPOJICOCPIKAIIIX
OpPraHruYCCKUX BCIIECCTB, PCIICHUC OSKCIICPUMCHTAJIBHBIX
3a7a4 1O  pAclO3HABAHUIO  HEOPraHWYECKHX |
OPTraHMYECKUX BEIIECTB) C COONIOJCHWEM IPaBHI
0e3omacHOro oOpalleHHs ¢ BeUIeCTBAMH H J1JaOOpaTOpPHBIM
obOopynoBaHueM, (HOPMYJIUPOBATH IIEIU HCCICIOBAHHMS,

NPENOCTaBIATh B  PAa3NUMYHOM  (GopMe  pe3yiabTaThl
JKCHEPUMEHTa, AaHaJIM3UpOBaTh W  OLEHHMBAaTh  UX
JOCTOBEPHOCTH;

- YMeThb OCYIIECTBIISATH IIEJICHAIIPABICHHBIN MOUCK
XUMHYECKON WH(MOpPMAIM B Pa3INYHBIX HCTOYHHUKAX
(Hayunas w ydyeOHOHay4Has JHTEparypa, CpeAcTBa
MaccoBoil HWHpOpManuK, ceTb MHTepHET W Apyrue),
KPUTHYCCKH aHAIM3UPOBATh XUMHUECKYI HHGOPMAIIHIO,
nepepabaThiBaTh €€ W HUCIOJIh30BATh B COOTBETCTBUM C
MOCTaBJIeHHOW y4eOHOI1 3a1aueit;

BJIaJIeTh CUCTEMOM 3HAHUM O METOJaX HayYHOrO MO3HAHUS
SIBIICHUM TIPUPOJIBI, HCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax
u YMEHUSMU MIPUMEHSTH STH 3HAHUS pu
SKCTIEPUMEHTATLHOM  HCCIICIOBAHUU BEIIECTB W JJIA
OOBSICHEHHSI XUMHUUYECKUX SBJIEHUIH, HMMEIOIMX MECTO B
NpUPOJE TMPAKTUYECKOM NEATeIbHOCTH 4YeloBeKa U B
IIOBCEIHCBHOM JKU3HU,

OK 04. DpdexTuBHO
B3aUMO/ICHCTBOBATh
u pabortathb B

T'OTOBHOCTDH K CaMOpPAa3BUTHUIO,
CaMOCTOATCIIBHOCTHU u
CaMOOIIPEACICHUIO,

yMeTb IUIAaHUPOBATb U BBIIOJNHITH  XUMHYECKUM
AKCTIEpUMEHT (TIPEeBpAITICHUSI OPTAHIMYECKIX BEIIECTB TPH
HarpeBaHuU, [IOJYYEHUE STUICHA U U3yUYEHUE €T0 CBOMCTB,
KaueCTBEHHBIE PpEaKIMUM Ha  aJbJIErujbpl, Kpaxmal,
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KOJUIEKTHUBE u
KOMaH/1e

JIP9.
CoOmogatoruii  u
MpOMaraHAupPyOIUN

npaBua 310pOBOTO U
Oe3omacHoro obpasa

JKU3HH, CIIOpTa;
MpeayNPEeX IA0INN
0o
MPEO0JIEBAIOILIAN
3aBUCHMOCTH oT
amkorois,  Tabaka,
IICUXOAKTHUBHBIX
BEIECTB, a3apTHHIX
urp " T.J.
Coxpassrontuit
TICUXOJIOTHYECKYTO
YCTOUYUBOCTh B
CUTyaTUBHO
CJIOKHBIX HnJIn
CTPEMHUTEIEHO
MCHAIINXCA
CUTyalusax

-OBJIaZICHNE HAaBbIKAMU y4eOHO-
HCCIEN0BATEIbCKOM, IIPOEKTHON U
COLMAJIBHOU JESTEIBHOCTH;

OBjaneHue  YHHBepPCAJIbHBIMHU
KOMMYHHKATUBHBIMH
JeHCTBUSIMM.

0) coemecmnas 0esamenbHOCHb.:

- [IOHUMAaTh u UCIIOJIb30BaTh
MIPEUMyLIECTBA KOMaHAHOU 5
WHIWBHTyaTbHOU PaOOTEHI;

- NpUHUMATh LEId COBMECTHOHU
JIEATEIbHOCTH, OPraHu30BbIBATH u
KOOPAWHUPOBAaTh  JICMCTBUSA TIO €€

JOCTHKCHMIO: COCTABIATE IUIAH JICHCTBHH,
pacupenensiTh pold C yY9EeTOM MHEHHH
YYaCTHUKOB  OOCYXJaTh  pPE3yJIbTaThl
COBMECTHOH paboThI; - KOOPJUHUPOBATH U
BEITIOHSTH pa0OTy B yCIIOBHSIX PEAEHOTO,

BUPTYAJIBHOI'O nu KOMGI/IHI/IpOBaHHOFO
B3aHMOHeﬁCTBHﬂ;
- OCYIIECTBJIATH ITIO3UTHBHOC

CTpaTerHYecKOe MOBEICHUE B Pa3THUHBIX
CUTyalUsX, TPOSIBISATH TBOPYECTBO U
BOOOpakeHHe, ObITh MHUITUATUBHBIM
OBiajeHue YHUBEPCAIBHBIMUI
PeryJasiTHBHBIMHU JTeHCTBUSIMM:

2) npunsmue cebs u Opyaux aooeli:

- MMPUHUMATh MOTUBBI U apTyMEHTHI
JpYTuX JIIOAEH NpU aHaJM3e pe3yJbTaToB
JeSITeITbHOCTH;

NPU3HABATh CBOE TIPABO U MPABO JIPYTUX
Jo7ieil Ha OMMOKY; - pa3BUBATh
CHOCOOHOCTh TOHUMATh MHP C TIO3ULUH
JpYroro 4ejoBeKa;

YKCYCHYIO  KHCJIOTY; J€HaTypauuss OelKkoB  IpH
HarpeBaHWM, IIBETHBIE pEaKIUU OEIKOB;, MPOBOIAMUTH
peakuy HMOHHOTO OOMEHa, ONpPENeNsaTh Cpeny BOJHBIX
pacTBOpoB, KadeCTBEHHbIE peakUWd Ha Cyibdar-,
KapOOHAT- ¥ XJIOPUIAHUOHBI, HA KATUOH aMMOHUS; pelaTh
SKCIIEpUMEHTAIbHBIC 3aMadd 1o TeMaM '"Mertamisl" o
"Hemetamsl") B COOTBETCTBUM C IpaBWJIAMU TEXHHUKHU
0e30MacHOCTH TpH  OOpalllecHWd C  BEIIeCTBAMU U
T1a00PaTOPHBIM o0opyToBaHHEM; MIPEJICTABIATh
pe3yabTaThl XMMHUYECKOTO SKCIIEPUMEHTa B (JOpMeE 3amucu
ypaBHEHUH COOTBETCTBYIOMIUX PEAKIUHI 1 POPMYIUPOBATH
BBIBOJIBI HA OCHOBE 3TUX PE3YyJIbTAaTOB;

-yMeThb CaMOCTOSITEJIbHO TIJIAaHUPOBaTh M  IPOBOJIUTH
XUMUYECKUH SKCIIEPUMEHT (IIOJydIEeHUE U N3yUCHUE CBONCTB
HEOPraHMYEeCKHX M OPTaHMYECKHX BEILIECTB, KAUCCTBEHHbIE

peakuuu  YIIeBOAOPOIOB  Pa3iUYHBIX  KJIACCOB U
KHCIJIOPOICOICPIKAIINX OPraHMYECKUX BELIECTB, PEIICHUE
IKCTIEPUMEHTATIBHBIX 3a/1a4 o pacro3HaBaHHIO
HEOPTaHMYECKUX M OpPraHWYeCKHX  BEIECTB) c
coONoJicHneM TpaBwil  0e30macHOro  obOpaimeHust ¢
BEIIECTBAMHU u  nabopaTopHBIM o0opyoBaHHEM,
(GopMyIHpOBaTh ILENU HCCIEJOBAHMS, HPEIOCTABIATH B
pa3IUIHOI bopme pe3ynIbTaThl IKCTICPUMEHTA,

AHAJIM3UPOBATDH U OLICHUBATD UX JOCTOBEPHOCTD,




OK 07.
CoJieiicTBOBAThH
COXPaHCHUIO
OKpYKarollEeW cpepl,
pecypcocoepeKeHUI0
, IPUMCHSATh 3HAHUS
00 H3MEHECHUU
KITUMaTa, MPUHIUIIEI
0epeKIIMBOTO
MIPOU3BO/ICTBA,

3¢ PEKTHUBHO
JelCTBOBATh B
Ype3BbIYANHBIX
CUTYaIUSIX

JIP10. 3ab6oTrsmuiics
0 3aIuTe
OKPYKaroIIeH cpeibl,
COOCTBEHHOM u
qyKOH

0e30IMacHOCTH, B TOM
qyuciie UppPoBOi

B 06/1acTH 3K0I0rM4€CKOTr0 BOCIUTAHUS:
- c(hopMHPOBAHHOCTH
3KOJIOTMYECKOM KyJIbTYypbl, IOHUMaHHUE
BIIUSTHUS COLIMAJIBHO-3KOHOMHUYECKHX
MIPOLIECCOB Ha COCTOSIHME NPUPOAHON U
COLIMAIbHOU cpensl, OCO3HaHUE
TI00ATFHOTO XapaKTepa OJKOJIOTHYECKUX
pooJieM;

- [JITAHUPOBAHUE U OCYIIECTBIICHUE
JICVCTBUI B OKPYKAIOILIEH Cpe/ie Ha OCHOBE
3HaHUSl LeJedl yCTOMYMBOrO Pa3BUTHUSA
YeJI0BEUECTRA;

aKTUBHOE HENpUsITHE JIEHCTBH,
MIPUHOCAILIUX BpEJl OKPYKarOLENH CPENE;
YMEHHE TIPOTHO3UPOBAThH HEOJATONIPUSATHBIC

9KOJIOTHYECKHE IIOCJIEICTBUS

MpEeANPUHUMAEMBIX JIECTBHH,

MPeI0TBpAIIaTh UX;

- pacmMpeHre  OmbITa
JIESITEJILHOCTH 3KOJOIHYECKOM

HaIpaBlIeHHOCTH;

OBJIaJIEHHE HaBBIKAMHU y4eOHO-

HCCIIeI0BATEIbCKOM, MPOEKTHOU "

COITMATLHOM JeSITEIIHLHOCTH;

- chopMUpPOBaTH NMPEACTABJIECHUS: O XUMUYECKON
COCTaBJIAIOIIEH €CTECTBEHHOHAYYHOM KApTHHBI MUDA,
poJiM  XMMUU B TIO3HAHWUM SBICHUH TNPUPOJABI, B
(hopMHpOBaHWU MBIIIICHAS W KYyJIbTYpPHl JIMYHOCTH, €€
(hyHKIIMOHATBHON  TPAaMOTHOCTH, HEOOXOAMMOM st
pelleHnss  MpakTHYeCKWX  334ad M DIKOJOTHYECKH
000OCHOBaHHOTO OTHOIIEHHS K CBOEMY 3lIOPOBBIO U
NPUPOJHOU cpee;

yMeThb cOOII0aTh IPaBHiIa SKOJIOTHYECKU
11eIecoo0pa3HoOro MOBEICHHSI B OBITY U TPYIOBOM
ACATCIIBHOCTH B LEIAX COXPAHCHUA CBOCTO 3A0POBhA U
OKpY>Karollle MpUpPOAHON CpeJibl; YUUTHIBATh OITACHOCTh
BO3I[CI7[CTBH$1 Ha JXUBBIC OPraHU3MbI OIIPCACIICHHBIX
BEIIIECTB, IOHUMAs CMBICJI TTOKa3aTels PeIeIbHOM
JOTTYCTHMOM KOHIIEHTPAIINH;

- yMeTh  TPOTHO3WPOBATh, AHAIM3HPOBATh U
OIICHWBAaTh C TIO3UIMHA DKOJOTHYECKOH Oe30MacHOCTH
MOCJIEACTBYS OBITOBOM M IIPOU3BOICTBEHHOM ICATEIIBHOCTH
YelioBeKa, CBS3aHHOW ¢  TepepabOTKOW  BEIIECTB;
WCTIONB30BaTh  IIONlyYE€HHBIE 3HAHUS JUISI  [IPUHATHS
TPaMOTHBIX PENICHUH MPOOJIEM B CUTYAIlHsIX, CBA3aHHBIX C
XUMUEH;

yMeTh OCO3HaBaTh ONACHOCThH BO3/IEUCTBUS Ha XKUBBIE
OpTaHHU3MBI OTIPEJIEIIEHHBIX BEMIECTB, TOHUMAas CMBICIT
[OKa3aTes peIeNbHOM TOMyCTUMOM KOHLIEHTpaluu, 0
MOSICHATH Ha MIPUMEPax CocoObl yMEHBILICHHUS U
MIPEeIOTBPALIECHNS UX BPEIHOT0 BO3/ICHCTBHS Ha OPraHN3M
YeJoBeKa.

IIpomeskyTOoUHAs aTTecTAUMS
(M TOroBBIM KOHTPOJIb 1O
AUCHUIINHE)

YcBoeHHBIE 3HAaHU#A, OCBOCHHbIC YMCHUSA

JuddepeHnnpoBaHHbIi 3a4eT
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3. KoHTPO/IbHO-0LIEHOYHBbIe MaTepPHAJIbl TEKYIEro KOHTPOJIS 10 pasaenaM/TeMam
3ananue 3.1 Bonpockl il YCTHOTO U MUCbMEHHOI'0 OIPoca

Homep Paznena (Tembl) \

Bomnpocsbl

Pa3nes 1. OcHOBBI CTpOEHHsI BellecTBa

Tema 1.1  Crpoenue aTomoB
XUMHUYECKUX  DBJIEMEHTOB U
IPHUPO/Ia XUMHUUECKOH CBSI3U

1.1.1. Cssa3b NaCl (ompenenenue, 31eKTPOHBI)

1.1.2. Bunpl noHoB(0onpeneneHue)

1.1.3. Csa3b Br, (onpenencuue)

1.1.4. CBa3b H20 u F2 (onpenenenue, 31€KTpOHBI)

1.1.5. CrutaB Al-Mg u crutaB Au-Ag (onpeenieHue, 3JIEKTPOHBI)
1.1.6. H20 (onpenenenwue, 31E€KTPOHBI)

1.1.7. Temneparypa IuIaBIeHUS METAIUIOB (OMpe/eIcHuE,
hopmyIe)

1.1.8. I'a3000pa3HbIe BemecTBa(ONpeaeIICHHE)

1.1.9. I'omorennsie cMecu(onpeaeeHre)

1.1.10. /IByxda3znbie cucteMpl(0onpeeneHue)

Tema 1.2 Ilepuonnyeckuii 3aKoH
u tabauua /.M. MennaeneeBa

1.2.1. Metanibl 1 HEMETaJUIBl B 1. T. XUMUYECKUX DJIEMEHTOB
(ompeneneHue)

1.2.2. Ctpoenue aToma (MPOTOHBI,AJICKT., HEHTPOHBI)
(ompenenenue, GoOpMyIIbI)

1.2.3. N3otombl Bogopoia (OnpeaeieHue)

1.2.4 Tlonsarue S-, p-, opoburanei (onpeaenenue, GopmyIibl)

Pa3nes 2. Xumnueckue peakiuu

Tema 2.1 Tumel XUMHYECKUX
peaKkuuii

2.1.1. Peaknum npu
(ompenencuue, hopmya).
2.1.2. Peaknuus nony4yeHusl aMmmuaka (onpeaenenue, hopmyna).
2.1.3 Peaknuus mosrydeHust BOJBI (onpeesieHne, Gopmya).

2.1.4. Peaxknus mnonydeHuss okcuga wenu (caenate OBP)
(ompenenenwne, popmyna).

2.1.5. Peakumst monydyeHUs amMMmuaka (cAenaTh MPUHIIMI Jie-
IaTeJbe MPU TOBBIII. W TOHIK. TEMITePaTypPhl)

HU3MCHCHHUH CTCIICHHU OKHUCJIICHHA

Tema 2.2 DnexrpoiauTHyecKas
JUCCOLMAIMS U MIOHHBIH 00MEH

2.2.1. PacTBOpUMOCTD BeUIECTB (OMpe/iesieHne)

2.2.2. Koo dumueHt pacTBOPUMOCTH (OIIPEICTICHIE).
2.2.3. lucconmanus KUCIOT (omnpezeneHue, GopmyIbl).
2.2.4. DAEKTPONHTHI (onpeesieHne, GopMYyIIbI).

2.2.5. lucconmanus conelt (onpenenenue, GOpMyIibl)

Pa3nen 3. Ctpoenue u cBoOlicTBa

HCOPraHU4YE€CKHUX BCIIECCTB

Tema 3.1 Knaccudpukanus,
HOMEHKJAaTypa M  CTPOEHHE
HEOpPraHUYECKUX BEILECTB

3.1.1. [IpomblnIEHHBIH c11OCOO MOTYyYEeHUs KUCIIOT (ONpeiesieHus,
(hopMyIibl)

3.1.2. Peakuusi pas3iokeHHsl THAPOOKCHIA IIMHKA (OIpeieNeHue,
hopmyira)

3.1.3. ITpoMbILIIEeHHBIN
OocHOBaHuM(omnpenenaeHust, GopMyIbl)
3.1.4. Tlpumepsl peakuuil KUCIOTHBIX OKCHJOB C OCHOBHBIMH
okcugamu (ompezenenue, GopMyIbl).

3.1.5 Peakuuu KucioT ¢ Metaniamu (onpenaeneHus, GopMyIs)
3.1.6. Peaknuu ocHOBaHUH ¢ coyisiMHu (oTpeienicHue, GOpMyIThI).
3.1.7. Peakuuu coneii ¢ consmu (onpeaeneHue, Gopmymsl).

croco0 MOJTyYeHHUs

Tema 3.2 DPUUKO-XUMHUUYECKHUE
CBOMCTBA HEOPraHUYECKUX
BEIIIECTB

3.2.1. Xumuueckue CBOWCTBA METAILIOB (OMpe/iesieHue, (OPMYJIbI).
3.2.2. MeTauisl TIaBHOM NOATPYIITHI (ONpeieieHre, OPMYJIbI).
3.2.3. DaexTponu3 paciiaBoB (HopMyIisI).

3.2.4. UyryH u crans (Gopmysr).

3.2.5. DIeKTpOXUMHUYECKas 3aluTa (OnpeaeaeHue)
3.2.6. XuMuYecKue CBOWCTBa HEMETAJJIOB

hopmyITel)

(ompenenenue,




Tema 3.3  Unentudukanus
HEOPTaHMYECKUX BEIICCTB

3.3.1. JlaGopatopHblii croco0 MOMydeHHs coliel (OmpeeneHus,
hopmyIe)

3.3.2. TlomydyeHue OKCHIOB U3 HEMETAUIOB (OMpEICIICHUs,
hopmyIe)

3.3.3. KayecTBeHHBbIE peakIMM HAa HEOPraHUYECKUE BEIIECTBA
(onpezienieHne, ypaBHEHUSI XUMUYECKUX PEAKITUii, (hOPMYIIbI)

Pasznean 4. Ctpoenne u cBoiicTBa

OPraHu4€CKHuX BEIICCTB

Tema 4.1 Kiaccudukamms,
CTPOGHME ¥  HOMEHKJIaTypa
OpPTaHWYECKUX BEIICCTB

4.1.1. Buapl opraHM4ecKHX BEIIECTB (ONpeaeIcCHHE)

4.1.2. Hamucatp dopmynbl 2-meTun OyTaHa W 3-OTHJI TEKCEH-
2(onpenenenue, GopMyIbl).
4.1.3. Hamucate wu30MEpPHI
(onpenenenue, GOpPMyIIb).

T'SKCaHa MW TOMOJIOIM TI'€KCEHa

Tema 4.2 CgoiicTBa
OPraHUYECKUX COCTUHEHUI

4.2.1. HanmucaTh peakuu MprucoeInHeHNs OyTeH-2 ¢ BOAOPOJIOM U
peaknuio OTHICIUICHUS OyTaHa C BOJIOPOAOM (OIpeaencHue,
hopmyie).

4.2.2. HamucaTh peakuMd 3aMEUICHHUS TEKCEH-2 C XJIOpOM U
PEaKIMI0 H30MEepU3alluK reKkcana (onpeseneHue, GopMyIibl).

Tema 4.3  Unentudukanus
OpraHMYECKHUX  BCINECTB, MX
3HaUCHWE W TPUMCHCHHE B

OBITOBOM W TPOM3BOJICTBEHHOMN

JACATCIIBHOCTH YCJIIOBCKA

4.3.1. Buapl 6M0o0OpraHu4ecKuX COETUHEHHH (OnpeieseHue)

4.3.2 HykienHoBBbI€ KUCIIOTHI (orpeiesieHue, (hopMyJbl, peaKIiH)
4.3.3. Hanucanue XUMHYECKUX OPraHUYECKUX XUMHYECKHX
peakuuii

Pa3nen 5. Kunernueckne U TepMOJUHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHYECKHX

peakuuit

Tema 5. Cxopocth xumuueckux | 5.1 3agaun Ha CKOPOCTh XUMUYECKOM peakiuu

peakuui. Xumunueckoe | 5.2. Ilpunnun Jle-lllarense (3anaun, onpeseseHue)

paBHOBEcCHE 5.3 Xumuueckue paBHOBecHE (ONpeAeieHHEe, CMEILIEHHE 0]

JICMCTBUEM pa3IMYHBIX (DaKTOPOB, 33]1a49N)

Pa3nes 6. PacTtBopsl

Tewma 6.1 IlonsiTue o pacTBOpax

6.1.1. Buasl pacTBOpoB (ompeneneHue)
6.1.2. PactBOpuMOCTH (OTpeienienue, cnocoObl pacTBOPEHUS])
6.1.3. CnocoObl IpUrOTOBJIEHHE PACTBOPOB (ONpeaeNeHIE, 3a]Ja4n)

Tema 6.2 UccniemoBanie CBOUCTB
pacTBOpOB

6.2.1. IlpuroroBnenue pacTBOPOB (ONpeeeHuE)
6.2.2. 3agaun Ha IPUTOTOBJIEHUE PACTBOPOB
6.2.3. KoHieHTpaius pacTBopoB (ONpeaesieHne, 3a1a4un)

Pa3nes 7. Xumus B ObITY M IPOM3BOACTBECHHOM AeATEJIbHOCTH JJICKTPOMOHTAKHUKA

Tema 7. Xumus B ObITY U

7.1. HoBetimast xumusi (COBpEMEHHbIE TEXHOJIOTHUH, YUEHbIE)

MIPOU3BOICTBEHHON 7.2. Xumus B OKM3HENEATEIHHOCTH  DJIEKTPOMOHTAKHHUKA
NeSATeTbHOCTH (ompenenenue)
AIIEKTPOMOHTAXHHUKA

IIpomeskyTOUHAs aTTecTALMS

JlnddepeHnpoBaHHbIN 3a4eT

Kpurtepun oieHKH YCTHOTO 0TBeTA:

OneHKa KOTJIHYHO»:

Onenka "OTAWMYHO" TIpEANOaraeT BCECTOPOHHEE CHCTEMATHYECKOE M TIIyOOKOE 3HaHUe
MPOrpaMMHOT0 MaTepHalia; MOHUMAHUE BCEX SBJICHMN M MPOLIECCOB, YMEHHE IPAMOTHO OIEPUPOBATh

TEPMUHOJIOTHEN.

OTBeT CTylneHTa pa3BEpHYTHIN,

YBEPEHHBIM, COJEPKUT JIOCTATOYHO YETKHE

q)OpMy.TII/IpOBKI/I, MOATBCPIKAACTCA (baKTI/I‘-ICCKI/IMI/I npuMepamu. Taxkoit oTBET ACMOHCTPUPYCT OTIINYHOC

3HAaHUC HU3YYCHHOI'0 Marcpuraia

W JOTOJHUTENBHOW JsuTepaTypbl. CTymaeHT CBOOOIHO BiajeeT

MOHATHIHBIM ammMapaTroM; JEMOHCTPUPYET CHOCOOHOCTh K aHAIM3y M COMOCTaBICHHUIO Pa3IMYHBIX
MOJIXO0JIOB K PELIEHUIO 3asBJIEHHON MpobiieMe BOIpoca,
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Onenka «xopouo»:

OTBeTbl Ha TOCTABJIEHHBIC BONPOCHl M3JIAralOTCS CUCTEMATU3UPOBAHO, IOCIEIOBATENBHO,
YBEPEHHO. JIeMOHCTpUpYETCS yMEHHME aHAJU3UpPOBAaTh MaTe€pHall, OAHAKO HE BCE BBIBOJABI HOCAT
apryMEHTHPOBAaHHBIH M Jl0Ka3aTenbHbId xapakrep. CTyAEHT [EeMOHCTPUPYET 3HAaHUE OCHOBHBIX
XapaKTepUCTUK paCKpbIBAEMbIX KAaTEropuil, IMOHUMAaHWE B3aUMOCBA3CH MeEXAYy SBICHUSIMH U
IpolieccaMy, 3HAaHHE OCHOBHBIX 3aKOHOMEPHOCTEH; OOHApyXHBAarOT TBEPAOE 3HAHUE MPOIPAMMHOIO
MaTepuaa; CIoCOOHOCTh IPUMEHSTh 3HaHUE TEOPHH K PELICHUIO 3a1a4 Ipo(ecCHOHAIbHOT0 XapakTepa,
HO JIOITyCKAIOTCSl OTAEIbHbIE IIOIPEIIHOCTY U HETOYHOCTH IIPU OTBETE.

OneHka «yA0BJICTBOPUTEIBHO»:

JlomyckaroTcss  HapylleHUss B IOCJIEJOBAaTEIbHOCTH  M3JI0XKeHus.  JleMoHCTpupyroTcs
IIOBEPXHOCTHbIE 3HaHUA Borpoca. MIMeroTcs 3arpyaHeHus ¢ BbiBogaMu. CTyIeHT B OCHOBHOM 3HAET
IIPOrpaMMHBIN MaTepuan B 00béMe, He0OXOAUMOM AJIS MIPEJCTosAIeH paboThl 10 MPOdeccuu; B LEIOM
YCBOEHA OCHOBHAs JINTEPATYpPa; JOMYCKAIOTCS CYIIECTBEHHBIE ITOIPEIIHOCTH B OTBETE HAa BOIIPOCHI.

OneHka «Hey10BJIETBOPUTEIbHO»:

Marepuain usnaracTcsi Heociea0BaTelbHO, CONBUMBO, HE IPEICTABISIET ONPEAEICHHON

cucreMsbl 3HaHUH.. CTyIeHT He pa300paJicsi C OCHOBHBIMH BOIIPOCAMHU M3YyUYEHHBIX B IIpolriecce 00yueHus
KYpCOB, HE IOHUMAET CYIIHOCTHU IIPOLIECCOB U SIBJICHU, HE MOKET OTBETUTh Ha IIPOCTHIE BOIIPOCHI THIIA
"yT0 3TO Takoe?" u "moueMmy CylecTBYyeT 3TO siBiaeHue?".

3aganue 3.2. [lepeueHs J1a60paTOPHO-NIPAKTHYECKHUX PAGOT:

Homep Tembl \ Ne 1 HammeHOBaHHe NIPAKTHYECKOH padoThI

Pa3nes 1. OcHOBBI CTpOEHHSI BellecTBa

Tema 1.1. Ctpoenue aromoB | [IP1. Pemenue 3amanuii Ha HCMONB30BAHUE XUMHUYECKON
XUMHUYECKHUX 3JIEMEHTOB U IIPUPO- | CAUMBOJUKA M Ha3BaHUM COCIMHEHUH JUIsl COCTaBICHUS
Jla XUMUYECKOH CBSA3U XUMHYECKHX (POPMYIT HEOPTaHUIECKUX COCTUHEHHUN

I1P2. VYcraHoBneHHE CBA3M MEXJIy CTPOCHHEM aTOMOB
XUMHMUYECKHUX JJIEMEHTOB M IEPUOAMYECKHM H3MEHEHHEM
CBOMCTB XWMHYECKHX DJJIEMEHTOB W HX COCIWHEHHH B
COOTBETCTBUU C NOJIOKEHUEM [Ieproinueckon cucTeMbl
Tema 1.2. Ilepuoguueckuii 3akoH u | [IP3. Ilepnonnueckas cuctema xumudeckux aneMeHTos (.M.
tabnuia J[.1. Menneneesa MeneneeBa

ITP4. Pemenne npakTHUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX
3alaHUM Ha XapakTepU3aluil0 XHMHYECKHUX OJJIEMEHTOB B
COOTBETCTBUH C MX CTpOEHHEM M nosioxkeHneM B [ICXDO J1.1.
MeneneeBa

Pa3nen 2. XuMun4yeckue peakuuu
Tema 2.1. Tuner xumuueckux | [IPS5. KonnuecTtBenHble oTHOIIEHHS B XUMHUHM. OCHOBHBIE
peakumii KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUETHI IO YPABHEHUSIM
XAMHYECKHUX PEaKui

Tema 2.2. Onexrponutnueckas | JIP1. Tumbel Xumudeckux peakuuii

JIHCCOIMAI ¥ MOHHBIE OOMEH
Pa3nes 3. CTpoeHue U CBOICTBA HEOPraHUYECKHX BelleCTB

Tema 3.1. Knaccudukanus, | [1P6. HomenknaTypa HeopraHu4ecKiX BELIECTB
HOMEHKJIaTypa " ctpoenue | [IP7. Pemenne mpakTudeckux 3alaHuil MO KiIacCU(UKALINU,
HEOPraHUYECKUX BEIIECTB HOMEHKJIAType M XUMHUYECKHUM (opMysiaM HEOPTraHUYECKUX

BEILECTB Pa3JIMYHBIX KJIACCOB
Tema 3.2. ®usuko-xumnueckue | [IP8. CocraBneHne ypaBHEHHH XUMHYECKHX  PEaKIHMN
CBOMCTBA HEOPraHUYECKUX BEIIECTB | HEOPTraHUYECKUX COCUHEHUN
[1P9. Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX
3aJlaHUM Ha CBOMCTBA, COCTaB, IOJYyYEHHE U HCIIOJIb30BaHUE
HEOPraHWYECKUX COCAMHEHUI
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Tema 3.3. Nnentudukarus
HEOPTaHMYECKUX BEIICCTB

JIP2. PemieHue 3KCHEPUMEHTANBHBIX 33Ja4 MO XUMHUYECKUM
CBOMCTBAM METAJUIOB M HEMETAJUIOB, MO PACIO3HABAHUIO U
MOJIYYEHUIO COSIMHEHUN METAJNIOB U HEMETAJJIOB

JIP3. KauectBeHHBIC peakiuu Ha cyibpar-, kapOoHAT- U
XJIOPUA-aHUOHBI, HA KATHOH AMMOHMSI

Pa3znen 4. CTpOCHI/Ie M CBOMCTBA OPraHun4e€CKUuX BEUICCTB

Tema 4.1. Knaccudukanms,
CTpPOCHHUE Hu HOMEHKJIaTypa
OpPTraHWYECKUX BEIIECTB

ITP10. Homenkiatypa opraHM4eCKUX COCIMHEHUIN OTACIbHBIX
KJIACCOB

Tema 4.2. CBoiicTBa OpraHUYeCKUX
COCIMHEHUN

[1P11. Pemenue nemnoyexk MpeBpalieHUd HA TEHETUYECKYIO
CBSI3b MEXYy KJIACCAMHM OPTaHMYECKUX COCIUHEHUS

[1P12. Pemenue pacueTHBIX 3a]1a4 MO0 YPABHCHUSM PEAKIIHA C
Y4aCTHEM OPIaHUYECKUX BEIIECTB

JIP4. IlonyueHue 3TUIEHA U U3YYEHHUE €O CBOMCTB

JIP5. MonenvpoBaHnue MOJIEKYJI U XUMUYECKHUX MPEBpaICHUI
Ha [PUMeEpe 3TaHa, STUIICHA, alleTUIIEHa U Jp.

Tema 4.3. Opranndeckue BelecTBa
B JKM3HEIAEITEIILHOCTA 4YeJIOBEKA.

HpOI/ISBOI[CTBO n IIPUMCHCHUC
OpTraHU4YCCKUX BCIICCTB B
IMPOMBIINIJIICHHOCTH

[1P13. PemeHue mnpakTUKO-OPHEHTHPOBAHHBIX 3aJaHUN 10
COCTaBICHUIO.  XUMHWYECKHX  pPEaKUUH,  OTPAKAIOIIHAN
XUMHUYECKYK0 AaKTUBHOCTh OpPraHUYECKUX COCJAMHEHUH B
pa3IMYHBIX Cperax

peakuuii

Pa3zgen 5. Kunernueckas u TEPMOAUHAMHUYECCKAA 3AKOHOMEPHOCTH MMPOTEKAHUA XUMHUYCCKHUX

Tema 5. CKOpPOCTb XUMHUYECKHX
peakiuii. XMMUYECKOEe PAaBHOBECHUE

[1P14. PemeHue npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUl Ha
aHanu3 (HaKTOpOB, BIUSIONMX HA HM3MEHEHHE CKOpPOCTH
XUMHYECKON PeaKun

ITP15. Pemenue mnpakTHKO-OPUEHTUPOBAHHBIX 3a/JIaHMK Ha
npuMmeHenne npuHuuna Jle-Illatense 1 HaxoXACHUA
HAIIPABJIEHUS CMEIIECHUS PABHOBECHSI XMMUYECKON pEaKIIUU

Pa3nes 6. PacTBopbl

Tema 6.2. UccrnenoBaHnue CBOWMCTB
pacTBOpOB

JIP6. IlpuroToBieHue pacTBOPOB 3aJaHHOM (MaccoBoH, %)
KOHIICHTPAUH (C MPaKTUKO-OPUEHTHPOBAHHBIMU BOTIPOCAMH )
U OIIpeJieNIeHHE CPeIbl BOJHBIX PaCTBOPOB

JIP7. Pemenue 3a1a4 Ha NPUTOTOBJIEHNUE PACTBOPOB

Pa3nes 7. Xumus B ObITY M IPOU3B

O/JCTBEHHOM esITeJIbHOCTH CBapiiMKa

Tema 7. Xumus B ObITy H
IIPOU3BOJCTBEHHON JEATEIBHOCTH
CBapIIMKa

ITP16. ITouck u aHanu3 KEHCOB O MPUMEHEHHH XUMHUYECKUX
BEII[ECTB u TEXHOJIOTHIT v y4eToM Oymymeit
npodeccuoHaIbHOMN 1S TETbHOCTH

[TP17. IlpeacraBnenue pe3yibTaToB pelieHus KeiicoB B popme
MUHU-I0KJIa1a C IPE3EHTAlNUEN

3.3 IlepeueHb caMOCTOSATENbHBIX PA0OT:

Homep Pazoen (memoi)

‘ Haumenosanue camocmosmenvHoil pa6ombz

Paszpnen 1. OcHOBBI CTPOEHHS BeLECTBA

Tema 1.1 CtpoeHre aTOMOB XMMHUYECKUX

QJICMCHTOB U IpUpOJa XUMHUYECKOH
CBs3U

CamocrositennpHast  pabora Nel. CocraBienne cxem
CTPOCHHS M DJICKTPOHHBIX KOH(MUTYparmii aTOMOB
XUMHYECKHX DJICMEHTOB MMOCTPOCHHUE DAJICKTPOHHOU
000JI0YKHU METAJIOB

CamocTrosTenbHass paboTa
OTKPBITHE HOBBIX TEXHOJIOTUN

Neo2. HanorexHomorus
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Tema 1.2 Tlepumommueckuit 3akoH U | CamoctosTenbHas pabora Ne3. Ucropus OTKpBITHSA

tabmuma /.M. Menaeneena MEPUOJIMYECKOTO 3aKOHA M TMEPHOJIUYECKON CHCTEMBI -
MeTaJuIbl B IEPUOJAUYECKON cucTeMe MeHieneeBna
CamocrositenpHass pabora Ned. JKus3Hb M J1€ATEIBHOCTH
Menpeneena - 6uorpadust MeHneneena

Paznen 2. Xumuueckne peakiumn

Tema 2.1 Tunbl XMMHUYECKUX pEeaKIINil CamocrositenpHass pabdora No5. CocraBieHHE CXEMBI.
«Knaccudukanus XuMHUYECKUH peaKiyii» - TOMOT€HHBIC
reTepOreHHbIC PeaKkIuu

Tema 2.2 Onexrponurnueckas | CamocrositensHas padora Ne6. Boma kak peareHT u cpeaa

JHUCCOLMAINs U HOHHBIIA 00MeH

JUIs  XMMHYECKOTo  Ipoliecca u
HEpPacTBOPHUMBIC BEIlIECTBA
CamocrositennbHass pabora Ne7. PacTBopbl BOKpYr Hac -

IIEPECHIIEHHBIE PACTBOPHI

-pacTBOpUMBIE

Pa3znea 3. CtpoeHue U CBOIiCTBA HEOPTaHMYECKMX BelIECTB

Tema 3.1
HOMEHKJIaTypa u
HeOpFaHI/ILIeCKI/IX BCIICCTB

Knaccudukanus,
CTpOCHHUE

CamocrosarenbHas pabora Ne§. [loBapeHHas coib Kak
XUMHYECKOE ChIpbe — xiuMuueckue cBoiicta NaCl

Tema 3.2 OU3UKO-XMHUUYECKHE CBOKMCTBA
HEOPraHUYECKHUX BEILECTB

CamocrostensHas padora Ne9. XKuznp u aesTenpbHOCTD [
J3Bu - 6uorpadust [1»Bu

CamocrosrenbHas pabora Nel(. IlnatuHOBBIE METaIBI -
(u3nyecKre CBOMCTBA IJIATHHOBBIX METAJIJIOB

Paspnen 4. CtpoeHune u CBOMCTBA OPraHU

YeCKHUX BeleCcTB

Tema 4.1 Knaccudukamus, crpoeHue u
HOMEHKJIaTypa OPraHUYECKUX BEIIECTB

CamoctositenbHass pabota Nell. Wcropus mBeackon
CIIUYKHU - TIOJIYYCHHE CTTHYKHU

CamocrostenbHast pabora Nel2. Mctopusi BO3HUKHOBEHUS
W Pa3BUTHUSI OPraHUYECKOM XMMHH -BKJIaJ OPTaHUYECKOU

XUMUHU B HAYKY

Tema 4.2 CsoilicTBa
COeIMHEHUN

OPraHUYeCKHUX

CamocrosTenbHas padota Nel3. YrieBogopoiHOE TOIUIMBO
- IPUMEHEHHE YIJIEBOHOTO TOIJIMBA

CamocrositenbHast pabora Nel4. Vcropust OTKphITHS
ra30BbIX U HE(PYTAHBIX MECTOPOXKJICHHH -[IOJydeHHE Ta30B
CamocrositenbHas padota Nel5. Dkonmornyeckue acneKThl
WCIOJIb30BAHUS YTJIEBOJAOPOAHOTO CHIPbS - NPUMEHEHHE
YIII€BOJOPOOB B TIPOMBIIIJICHHOCTH

CamocrosarenbHass  pabora Nel6. Hedpts wu ee
TPaHCIIOPTUPOBKA - MOJyYeHHEe HE(PTH B MPOMBIIIEHHOCTH

Pa3nea 6. PacTBopsl

Tewma 6.1 IlonsiTue o pacTBOpax

CamocrostenbHas padora Nel7. YcrpaHeHHe KECTKOCTU
BOJIBI - )KECTKas BOJia

3.4. KonTpoJabHbIe padoThI M0 pa3aejiaM /TeMaM JUCHUTIHHBI

Kpurepun ouieHKH KOHTPOJIbHBIX padoT:

Ouenka «5» cmasumcsa, eciu odyuarowuiica:

1. Bemmomnusier paboty 0e3 ommOoK U /uiu/ AomyckaeT He 60jee OHOro He104ETa.

2. Cobmrofaet KyabTypy MUCbMEHHOM peuu; mpaBuia opopMIIeHUsS MTUCbMEHHBIX paboT.
Ouenka «4» cmasumcsa, ecnu odyuarOwuica:

1. BoinmomnHsieT mucbMeHHYI0 paboTy MOJTHOCTHIO, HO IOIYCKAeT B Hell He 6osiee 0/1HOM Herpy0oii ommoku

Y OJTHOTO HeNo4€Ta U /uin/ He OoJiee ABYX

HEJIOYETOB.

2. Cobumrofiaet KynbTypy HUCbMEHHOU peuu, MpaBuiia 0pOpMIIEHHS MUCbMEHHBIX paboT, HO -A0MYyCKaeT
HeOOoJIbIINE TOMAapPKH TP BEJIEHUU 3aIucei.
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Ouyenka «3» cmasumcs, eciu 00yuarOUUiica:

1. [IpaBMJIbHO BBITIOHSIET HE MEHEE MTOJIOBUHBI PAOOTHI.

2. lomyckaet He OoJiee IBYX rpyObIX OIIMOOK, UK He OoJiee 01HOM IpyOOH, OAHOM HerpyOoi OIMOKU 1
OJIHOTO HeMouéTa, WM He Ooyiee TPEX HErpyOBIX OIMMOOK, WM OIHOW HErpyOOl OIMOKH W TpEX
HEZ0YETOB, WIH MIPH OTCYTCTBUU OMIUOOK, HO MPH HATUYHHU IATH HETOYETOB.

3. JlomyckaeT He3HAUYUTEIbHOE HECOOII0ICHHEe OCHOBHBIX HOPM KYJIbTYpbl MUCbMEHHON pedH, MpaBuil
odopMIIeHUS TUCEMEHHBIX PadoT.

Ouenka «2» cmasumces, eciu 00yuarowuiica:

1. IIpaBWIIBHO BBIMOTHSIET MEHEE MOJIOBUHBI MUCHBMEHHOUN paOOTHI.

2. JlomyckaeT 4uclIO OMMOOK M HEJOYETOB, MPEBOCXOJAIIEe HOPMY, MPH KOTOPOMl MOXKET ObITh
BBICTaBJICHA o1leHKa "3".

3. JlomyckaeT 3HAYUTEIbHOE HECOOJIOJIEHUE OCHOBHBIX HOPM KYJIbTYPbl MUCBMEHHOW pedd, MpaBHII
odopMIIeHUS TUCEMEHHBIX PadoT.

BxoaHo# KOHTPOJIb.

1 BapuanT
1. 3anonHATE TAOIUILY:
Ha3zBanue xuMHu4ecKoro 3jaeMeHTa XUMUYECKUN CUMBOJI
Menp
Bonopon
K
Yruepon
Ag
2. YcraHOBUTE COOTBETCTBHE MEXKIY Ha3BaHUEM XHUMHYECKOTO DJIEMEHTA, TIOJOKEHHEM B
Ileprognueckoi CUCTEME U €r0 CUMBOJIOM:
Xumnueckuii aneMeHT | [lonoxenue B Ilepuoandeckon cucreme XUMHYECKUN CUMBOJI
1. Maruuii A) 1-it nepuon; VIII rpynna, rnaBnas noarpynmna | a) Fe
2. Azot b) 4-it mepuon; VIl rpynmna, nobounas moarpymnma | b) Mg
3. XKeneso B) 3-it nepuon; Il rpynna, rmaBHast moarpymmna c) He
4. I'enwmii ') 2-# nmepuon, V rpymra, riaaBHas NOATpyIIa d)N

3. Ko BniepBbIe OTKpPBUT 3aKOH COXPAHEHUS] MAaCChl BEILIECTB?

4. Jlutuii, HaTpUi, Kaaui, pyouanii, ue3uit, GppaHunuit OTHOCITCS K. ..

5. OTHOCHTENBbHASI AaTOMHAsI MAacca DJIEMEHTA BbIPAXKAETCS KakK. ..

6. K BemecTBaM OTHOCHUTCHA. . .

a) aNekTpo; 0) MeTayunueckas 0anka; B) CBapIIUK; T') CIIJIAB XKejle3a U ATFOMUAHUS.
7. OtHocutenbHas MonekymsipHas macca KCl pasHa... (Mr)

8. OTHOCHTeNbHAsI aTOMHast Macca prytu Hg paBHa... (Ar)

9. Maccosas nouns kanus K B xnmopune kanus KCl paBHa... (@)

2 BapuaHT
1. 3anogHuTe TaOIHILY:
Ha3Banue XuMHUECKOTO JIeMEHTa XUMUYECKUH CUMBOIT
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Kucnopon
Kpemunit
Al
Cepa
Zn
2. YCcTaHOBUTE COOTBETCTBUE MEXKIY HAa3BaHUEM XUMHUYECKOIO JJIEMEHTa, IOJO0XKEHHEM B
IlepnonnuecKkoil CUCTEME U €r0 CUMBOJIOM:
Xumnueckuit anemeHntT | Ilonoxenue B [lepnonnueckoit cucreme XHUMHUYECKUN CUMBOJI
1. dtop A) 4-ii mepuog; VI rpynmna, mobounas noarpymnmna | a) F
2. Xpom b) 2-it mepuox; VIl rpymnna, riaBhas moarpynma | b) Na
3. bop B) 3-it mepuon; | rpymnmna, rmaBHas NoArpymnmna c)Cr
4. Harpuit I') 2-it mepuox, Il rpynma, rnaBuas noarpynmna | d) B

3. MaccoBas 10J1s1 BEIIECTBA BBIPAXKAETCA B. ..

4. Kto chopmynupoBai 3aKOH NEPUOAUYECKON CUCTEMbI XUMHUECKHUX DJIEMEHTOB?

5. I'enuii, HEOH, aproH, KPUIITOH, KCEHOH, PAJIOH OTHOCATCS K. ..

6. Kakoe siBneHrne OTHOCUTCS K XUMUYECKOMY?

a) ICMCTBHUE IIEKTPUUECKOTO TOKA; 0) CBapKa METAJIJIOB; B) pXKABJICHUE JKeJIe3a; T') MOJHATHE CBapIlIUKa
Ha 3CTaKany.

7. OtHOCHUTeNbHAs MOJIeKyIsipHasi macca MgBr2 pasHa... (Mr)

8. OTHOCHTeNbHAs aTOMHast Macca kuciopoaa O paBHa... (Ar)

9. Maccoas nosst Opoma Br B 6pomune maraust MgBr2 pasna... (@)

KonTtpoabsnas padora Ne 1. CtpoeHue BemecTsa 1 XUMHUYECKUE PEAKIINH
1 BapuanT

. DneKTpoHHas KOHUTypalus 1 dJeKTpoHHas obonouka: Al, Mg, F
. HaiiTi mpoToHsl, 35ekTpoHsl, HelTpousl y Al, Cu, Pb.
. OmpeienuTh THI XUMHYECKOW CBSI3U M Kpuctaumueckyto perrerky: NaCl
. OnpenenuTh TUII XUMUYECKOM CBSI3U M KpUCTaNIMYeCKyto pemierky: Bro u HI
. OnpeienuTh THI XUMHYECKOW CBSI3U M KPUCTAIUTMYECKYIO pelieTKy: ciuiaBa Al-Mg
. Iuccormarius xkuciot: HCI, HF, HBr, HI, H2SiO3
. T'unponus: NaNO-
. DnexTpoMoHTaXHHUK [leTs pemmn npoBecT s3kcnepumMeHT. B pe3ynbTaTte onbita mpu anexkrposnse 240
r 14,9%-ro pacTBOpa xyopua Kanus Ha aHojae Beiaenuioch 4,48 1 (H.y.) raza. OnpenennTe MaccoBble
JI0JIM BEIIECTB B 00pa30BaBILIEMCS paCTBOPE.

CONOOT S WN B

2 BapuaHT
1. DnexTpoHHast KOHGUTYpaIys U eKTpoHHast obonouka: Na, P, O
2. HaiiTi IpOTOHBI, 2IEKTPOHEI, HeTpoHsl y Mg, F, H
3. OnpenenuTh THI XMMUYECKOH CBSI3U M KPUCTAITMYECKYIO pemieTky: KBr
4. OnpenenuTb TUIl XMMUYECKOH CBSI3U U KPUCTANINYECKYIO pemieTky: F2 u HBr
5. OnpenenuTs TN XMMUYECKOH CBSI3U M KPUCTANTMYECKYIO pEIIeTKy: crutaBa Fe-Zn
6. Muccommanus ocuoBanuii: Cu(OH)2, NaOH, Fe(OH)2, Fe(OH)s, Mg(OH)2
7. 'mapomnus: CuCly
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8. DnexrpoMoHTaxHUK [leTst permmi mpoBecTH 3KCIepUMEHT. B pe3ynbTare onbiTa pacTBOp Ccyibdara
Meaun maccoit 96 r cogepxanuiem conu 10% moaBepriv NoJHOMY 3JeKTpoau3y. Uepes o6pazoBaBIIniics
Iocyie 3Toro pactBop nponyctwiu 1344 ma (H.y.) aMMuaka. Beramciaure MaccoByro JOJIO COJIM B
MOJIyYEHHOM pPacTBOpeE.

KonTpoasnas padora Ne2. CpoiicTBa HEOPraHMYECKUX BEIIECTB
1 BapuanT
1. W3 npuBeACHHOTO HIXKE CIMCKA BEIIECTB BBHIMTUIINUTE OTEIBHO (POPMYJIIBI MPOCTHIX BELIECTB,
OKCHJIOB, KUCJIOT, OCHOBaHUM, cojiel. JlaliTe UM Ha3BaHUs W HAIUILIUTE BO3MOKHBIC XUMHUYECKHE

p€aKkuu MEXAY HUMMU:
P20s; H2SOs; MnS; F2; BiOs; Ti; AlFs; CsNOs; NaOH; HBr; K; Fe(OH);

IIpocTeie BemecTBa Oxcuanl OcHoBaHus Kucinotsl Conu
2. Ha3zoBute cnenyromnme OKCHabl, BHIUIIUTE KUCIOTHBIE OKCUIBI:
Na20; P203; BaO; SiO2; CaO; Fe20Os; SOs3; CO-
3. CoctaBbTe GOpPMYIIBI OKCUIOB 10 UX HA3BAHUSAM:

a) oxcuo aumus;, 0) okcuod maznus, B) oxcuo cepul (1V); 1) okcuo azoma (111); 1) oxcuo meou (11).
4, HazoBute ocHOBaHUs, POPMYIIBI KOTOPBIX IPUBEIICHBI:

a) Ca(OH),; 6)NaOH;  B)Fe(OH)2; r1)Zn(OH)2; nx) Cu(OH).

CoctaBb (HOpMYITBI OKCHIOB, KOTOPBIE COOTBETCTBYIOT JIAHHBIM THAPOKCHIIAM.
5. CocrtaBb (OpMyJIbl OCHOBAHUM 10 MX Ha3BAHUSM:
a) eudpokcud bapusi; 0) cuopoxcuo anomunus; B) euopokcuo dvcenesa (111); r) euopoxcuo xpoma (1)
[To Tabnuiie pacTBOPUMOCTH BELIECTB B BOJIE OMPEICIUTE MISI0YN U HEPACTBOPHUMBIC OCHOBAHHSI.
6. HazoBuTe KUCIOTHI 110 UX (hopMyaam:
a) HNO3z 6) H2SO3  B) HoCOs3  2) HaPOs 1) HaSOg4
CocraBbTe GOPMYIIBI OKCHIOB, COOTBETCTBYIOIIUE IAHHBIM KHUCIOTAM.
7. CoctaBbTe (HOPMYIIBI COJICH MO WX HA3BAHUSIM:
a) kapbonam xkanust,  0) humpam 6apusi;  B) xaopuo meou (11); 1) cyrvpuo nampus; 1)
cynvpam scenesa (111);
€) euopocynvgam nampus

8. ®du3nyecKue CBOMCTBA METAIIIOB

9. Mertannorepmusi(amoMmoTepmusi). Kakue MeTaymibl WM CIJIaBbl METAIJIOB COJEPIKATCs B
AIEKTPUIECKOM Kabere?

10. CriocoOBblI 3aIIUTHl METAIIOB OT KOPPO3UU

11. Pu3nyeCcKne CBOKMCTBA HEMETAIIIIOB

2 BapuaHT
1. 3 IMPUBCACHHOI'O HUXKE CIIMCKAa BEIICCTB BRIMMUIIHUTE OTACIIEHO (i)OpMy.]'II)I IPOCTHIX BEIICCTB,
OKCHJIOB, KUCJIOT, OCHOBaHUH, cosieid. /laiiTe UM Ha3BaHUS M HAIIMILIUTE BO3MOXXHBIE XUMHUECKUE
peaKLny MEXAY HUMMU:

HF; MnO; 02 KzCOs; Ir; Fex0s; Sr; Cr(OH)s; H:COs; Cra(SOs)s; S

[Ipoctrie BemecTBa Oxcuanl OcHoBaHUs Kucnotsl Conu
2. HazoBure ciienyromire OKCH/Ibl, BHITAIIATE OCHOBHBIE OKCH/IBI:
Na.0; P203; BaO; SiO2; CaO; Fe20Os; SOs3; CO-
3. CocraBbTe GOPMYIIBI OKCHIOB TIO UX HA3BAHUSIM:

a) oxcuo aumusi;, 0) okcuo maenust;, B) oxcuo cepul (IV); 1) okcuo azoma (111); n) oxcuo meou (11).
4. HazoBute ocHOBaHuMs, (OPMYIIBI KOTOPBIX MIPUBEICHBI:

18



a) Ca(OH),; 6)NaOH;  B)Fe(OH)2; r)Zn(OH)2; 1) Cu(OH)2
CoctaBb (HopMyIbl OKCHOB, KOTOPbIE COOTBETCTBYIOT IaHHBIM THAPOKCUIAM.
5. CocraBb (opMyIIbl OCHOBAHUH 110 UX HA3BAHUSM:
a) eudpokcud bapusi; 0) euopoxcuo anomunus;, B) euopokcud dcenesa (111); r) euopoxcuo xpoma (1)
[To Tabnuiie pacTBOPUMOCTH BELIECTB B BOJIE ONPEACIUTE HIETOYN U HEPACTBOPHMBIC OCHOBAHMS.
6. HazoBuTE KUCIOTHI 110 UX popMyIam:
a) HNO3z 6) HSO3  B) H,COs  2) HsPOs 1) HaSO4
CocTtaBbTe QOpMYJIIBI OKCUAOB, COOTBETCTBYIOIINE JAHHBIM KHUCIOTaM.
7. CoctaBbTe (GOpPMYIIBI COJIEH MO UX HA3BAHUSIM:
a) kapbonam xkanus,  0) Humpam 6apus;  B) xaopuo meou (11); 1) cyrvpuo nampus; 1)
cynvpam acenesa (111);
€) euopocynvpam nampus

8. duznyeckre CBOMCTBA METAJIOB

9. Meramnorepmusi(autiromorepmusi). Kakue MeTtamipl WIM CIUTaBbl METAIOB COJEPIKATCS B
AIEKTPUIECKOM Kabene?

10.  CrnocoObl 3aIIUTHl METAJUIOB OT KOPPO3UU

11. ®dusnyeckue CBOHCTBA HEMETAIIIIOB

Kounrpoabnas padora Ne3. CTpyKkTypa U CBOICTBA OPraHUYECKUX BELIECTB

1. CoctaBbTe CTpyKTypHBIE GopMynbl Bcex uzomepoB coctaBa CeHis. HazoBure wux mo
CUCTEeMAaTUYECKOW HOMEHKJIIATYpE.
2. Hanummre ctpykrypHbie popmysibl 2-0poM-5-MeTHUITeKCeHa- 1 1 Tpex ero H30MepoB pa3InYHbIX
BH/IOB.
3. HcnpaBbTe ommMOKY B CISAYIOMINX HA3BAHUSIX:
a) 2-3TUJITE€KCaH; T) 2-MeTHII-3-H30MPONMIIICHTAH;
0) 2,4,5-tpumernirekcan; 1) 3,3-xj0p-1-METHUIIIUKIOTCKCaH;
B) 2-TIpONIMJITICHTAH,; €) 2-MeTmI0yTeH-3.
4. HazoBute coequHenus:

CH,—C=CH.

H,C CH-CH,—CH,

|
CH,

CH,=C—CH-CH,;
||
H,C CH,

CH,~C=C—CH,.
| | 1
CH, CH,CH,CH,

CH,~C=CH-CH,;

| I
CH, CH,

S. CoctaBbTe CTPYKTypHBIE (GOPMYIIBL: 5,5-AUITHII-TEKCUH-2; 2,3-TUMEeTHIINIEHTUH-; TeKCHH-2
6. dusnyeckue cBolicTBa eHoa

7. OYHKIMH YTIIEBOIOB

8. ®opmyia riIroK036I

9.XumHueckue cBOiCTBa aMUHOKUCIIOT

10.®u3nveckne CBOWCTBA OEITKOB
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11.ITony4yeHue BOJIOKOH
12.Busibl OpraHuvecKuX KpacuTeNIeH

KonTpoabHas padora Ne4. Kunernka XuMHUECKUX PEAKIU, PaCTBOPBI
BapuanTt 1

1. Peakuusi, CKOpOCTb KOTOpPOW 3aBUCUT OT IUIOU[AJAM TIOBEPXHOCTH CONPUKOCHOBEHHUS
pearupymoIux BeIecTB, - 3TO
a) HEHUTpalu3alys CEpHON KUCIOThl paCTBOPOM I'MIPOKCHIa HATPUs
0) ropeHne BoJI0pojia B KUCIOPOIE
B) B3aUMO/JIECHCTBHE PACTBOPOB XJIOPHIa MEAU U TMJIPOKCHIA KA
') TOPEHHE aJTIOMUHUS B KUCIOPOIE
Jlatb orpeiesieHue HeoOPATUMBIM PEaKIUIM
Jlatb onpenenenre IK30TEPMUYECKUM PEAKIIHSIM.
JlaTh onpeneneHue KucaoTaM.
B kakyo cTOpoHY CMECTUTHCSI XUMUYECKOE paBHOBECHE, €CIIM KOHCTaHTa 00JIbIIe OHOr0?
OT 4ero 3aBUCHUT BEJIMUMHA KOHCTAHTHI XUMUYECKOTO PABHOBECHSI.
[IpuBecTn mnpumep HpU KOTOPOM CKOPOCTh XHMHUYECKOM pEaKlUu 3aBUCUT OT MPUPOJIBI
€arupyrouux BelecTB.
JlaTb onpenienieHre OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM PEAKIIHUSIM.

NTY ogas~wh R

Bapuanr 2
1. C nHanbompIIelt CKOPOCTHIO MPH OOBIYHBIX YCIOBHIX B3aUMOJICHCTBYIOT
a) IIMHK ¥ COJISTHAsI KUCIIOTa
0) HaTpwii U BoJa
B) MarHui u Bojaa
I') CBUHEL U COJIsIHAsi KUCIIOTa

1. Jlatb onpenenenre o0paTUMbIM PEaKIIHSIM.

2. JlaTp onpeneneHne 3HAO0TEPMUYECKUM PEAKLIUSIM.

3. B kakyro cTOpOHY CMECTUTBCSI XUMHUECKOE PAaBHOBECHE, €CIIM KOHCTAHTa MEHBIIE OJJHOTO?

4, Kaxkoit BeTnurHOM SBIISIETCSI OTHOIIEHUE KOHCTAHT CKOPOCTEN MPSIMOM M 00paTHOM peakiuu

5. [IpuBecT mpumep npu KOTOPOM CKOPOCTh XMMUYECKOM PEaKLMU 3aBUCUT OT KOHLIEHTpalUu
pearupyromux BeIecTB.

6. [IpuBecTn mpumep mpu KOTOPOM CKOPOCTh XMMHYECKOW PEAKLIHUHM 3aBUCUT OT IPUCYTCTBUSA
HEKOTOPBIX BEIIECTB.

7. JlaTpb ornpeneneHre OCHOBaHUSAM.

3.5. KOHTPO/IbHO-0LIeHOYHBIE CPEACTBA s MPOBeIeHHs MPOMEXKYTOUHOH aTTecTalluu (MTOroBast
arrecranus no gucuuminne). /udgdepeHunpoBannbii 3a4eT

Hud.3auer npoBoautTcs B (opMe MUCbMEHHOW KOHTPOJIbHON pabOTHI .

Htorom 3auera sBIsieTCS OLIGHKA 3HAHUM W yMeHHMH oOydaromierocss mo NATHOAIIBHON IIKale:

"5"(otnuuno), "4" (xopoo), "3" (ynoBaeTBopuTeNbHO) "2" (HEYAOBIETBOPUTEIHHO).

YBaxxaeMblil CTYZIEHT,

Bam npennaraercst BRIMOIHUTD 6 3a7aHuii: 4 3aaHus B TUCbMEHHOM (opMe U 1 3aaHKe B TeCTOBOM
dopme.

Bpems BbinosiHeHus Beex 3aaanmii — 45 munyr (1,3,5 3aganus- no 5 munyt; 2,4,6 — 10 MunyT).
Kpurepun onenkmn:

- OLIEHKA «OTJIMYHO» BBICTABJISIETCS OOy4aloUleMycs, €CIM BCE 3aJaHMsl BBIIOJHEHBI U O(OPMIIEHBI
BEPHO;

- OLIEHKA «XOpOIIO)» BBICTABIAETCS OO0YydYarolleMycs, €Clii BCE 3a/JaHUs BBIIIOJIHEHbI, HO HUMEIOTCS
HeOoJIbIINe OIMOKH WM HETPaMOTHOE 0(OpMIICHUE;

- OIICHKAa «YyJIOBJIETBOPHUTENIHO» BBICTABISAETCS OOyYaroLUIeMycs, €ClIM MpPaBWIbHO BbIoMHEHO 50%
3aJIaHUi;
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- OIICHKa ((HGYI[OBJIGTBOPI/ITCJILHO» BBLICTABJIACTCA 06yqafomeMycs1, cClin HeBepHO BBITIOJIHCHO 60JI€€
OJIOBUHEBI 3aJaHUNI

OobopynoBanue: bymara, pyuka, BApUaHTbI 3a1aHUN.

3aganusa 1s anddepeHINPOBAHHOI0 3a4€TAa.

Tema: «O000IIEHNE CBEIEHUN IO KYPCY OPraHNYECKON U 0OIIEr XUMHUMY.

BAPHUAHT 1 BAPUAHT 2
1. HanummTe cTpyKTypHBIe (OPMYJIbI CJIETYIOIIUX BElIeCTB:
A) 2,4- oubpom-3,3,6-mpumemun-5- A) 3,3,4-mputioo-2-memun-5-smuncenmun-1
amunoxmen-1 b) 2,3 —oumemun-4-¢pmopnenmanon-1
b) 2,2, 2-mpuxnopsmanans B) 4,6-0oumemuncenmaduen-1,3
B) 2-memun6ymaouen-1,3

2. N3 npenjioskeHHbIX HUKE BellleCTB BHINMIIMTE:

Kucnomut u conu ‘ OKxcuowl u ocnoeanus

KCI, H2SO4, CuO, Zn(OH)z2, P20s, Na2CO 3, LIOH, HNO3
JlaiiTe uM Ha3Banusi. HanummTe ypaBHeHHs1 BO3MOKHBIX XHMHYECKHX PeaKIIMii.

3. Hanummre ¢gopmMyJibl TPEX H30MEPOB, U aliTe UM HA3BAHUS, 1JIsl BellleCTBA
Tlenumanon-1 ‘ Ilenmanane

4. B cucTeMe yCTaHOBUWJIOCH PABHOBecHE. 3aNMIIMTe KOHCTAHTY paBHOBecHs1. B kakylo
CTOPOHY OHO CMECTHUTCH IIPHU MOBBIIICHUHN TEMIICPATYPLI HaBHeHHﬂ?
2CO2(r) =2CO(r)+02(r) + Q N2+3H> = 2NH3 + Q

5. YcraHoBHTE COOTBETCTBHME MeKIY (popMyJI0ii BellecTBa U 001eil popmyJioi Kiacca, K
KOTOPOMY OHO IIPHHA/IJIEHKHUT:

1.oman A. CoH 202 | 1.moayon A. CoH 2n-2
2. benson b. CoHone 2. Mmeman 5. CoHonse
3. nponanon-1 B. ChH 3. neumaouen-1,3 B. ChH
4. oymun-1 2n+10H 4. oymanon-2 2n+10H
I CnH2n+2 I CnH2n+2
6. 3amaua.

Buiuucaiume obvem ammuaxka (H.y.), komopsiii | Ilpu  63aumoodeiicmeuu  pacmeopa  cepHOU
evidenumesa  npu  e3aumooeticmseuu 200 2 | kucromel maccou 16 2 ¢ uszdvimkom pacmeopa
HUmpama  ammonus, cooepxcaweco 10% | xnopuda 6apus evloenuncs ocadok maccou 3,7 2.
npumecel, ¢ pacmeopom euopokcuoa Hampus. | Onpedenume Maccogyio 00n0 CEpHOU KUCTOMbL 8
UCXOOHOM pacmeope.

3.5. BauerHas BeAOMOCTH
JuddepeHnmrpoBaHHbIii 3a4eT 0HOPMIIIETCS 3aUE€THON BEIOMOCThIO, KOTOpasi CaeTcs B
y4eOHYIO 4acTh WIIH KYPUPYIOIIEMY 3aM. JUPEKTOpa. Pe3ynbTaThl qudGepeHIIMPOBAHHOTO 3a4eTa

)IY6J'II/Ipy}OTC$I B XXYpHaJl 1 YYUTBIBAOTCA IIPU BBIBCACHUU ATOTOBOM OLCHKHU CTYACHTY.
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