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Pabouas mporpamma yd4eOHOW JUCIMIUIMHBI «XHMHSI» pa3paboTaHa B COOTBETCTBHU C
denepanbHBIM  TOCYAApPCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM CPEOHEro MPOo(eCCHOHATBHOTO
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oOpazoBaHuss u Hayku Poccuiickoit @exnepanuu ot 23.11.2022 1. Ne 1014, npumepHO# mporpammoint
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(mucemo  [lemaprameHTa TOCYAapCTBEHHOM MOMUTHKH B cdepe CpeaHero mnpogeCCHOHaIBHOTO
o0pa3oBaHus U TPodhecCHOHANBHOTO 00y4YeHuss MunucTepcTBa npoceenieans Poccuu ot 01.03.2023 1.
Ne 05-592).
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1. OBIIAS XAPAKTEPUCTUKA PABOYEN IMTPOTI'PAMMBI
OBIIEOBPA3OBATEJIBHOM JUCHUILIMHBI «XUMU»

1.1. O6sacTh npMeHeHHsI TPOrPaAMMBbI
[Mporpamma yu4eOHOW JUCHMIUIMHBI SIBIISIETCS YAacThIO IMPOTPAMMBI  ITOJrOTOBKH
cnenuanuctoB cpenHero 3seHa B cooTBeTcTBUM ¢ PI'OC CIIO mo cneumansHocTH 09.02.07

WudopmanoHHbIE CUCTEMBI U TPOTPaMMHUPOBAHUE

1.2 MecTo IMCHMIUIMHBI B CTPYKType HNPOrpaMMbl NOATOTOBKH CHELHATUCTOB

Cpe/iHero 3BeHa

O6ireobpa3oBarenibHas JUCIUIUIMHA «XHUMHS» H3ydaeTcsi Ha 0a30BOM
ypoBHE B 00I1€00pa30BaTeIbHOM LMKJIE Y4eOHOro IJIaHa OCHOBHOW Mpo(ecCHOHATBLHON
obpazoBarensHOi mporpammbl crnenuanbHocTH (09.02.07 HMHpOpManmoHHBIE CHCTEMBI H
nporpammupoBanue TpyJ0eMKOCTh AUCIUIUIAHBI «XUMUs» Ha 0a30BOM YPOBHE COCTaBIIsCT 72
4acoB, U3 KOTOPBIX 64 yaca - 6a30BbIi MOAYIb (6 pa3/ienoB) U 8 4YacoB - MPHUKIATHON MOIYIb
(1 pazzmen), BKIIOYAIOUINI MPAKTHKO-OPHEHTUPOBAHHOE COJEP)KaHNE KOHKPETHOH Mpodeccuu
WM CIIELUATbHOCTH.

1.3. IHern wm 3agaym JUCHUIVIMHBI — TpPe0OBaHUSI K Ppe3yJbTaTaM OCBOCHHUS

AUCHUIIJIMHBI?

1.3.1. Ilean u 32129 AMCHUILIMHBI

@opMUpPOBaHHE y CTYACHTOB IPEACTABICHUS O XHUMHYECKOM  COCTABJISAIOLIEH
€CTECTBEHHOHAYYHOM KapTHHBI MHpa KaK OCHOBBI IpPHHATHS PEHIEHUH B JKU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYALUAX, OTBETCTBEHHOI'O ITIOBEJICHUS B IIPUPOJHOM CpEIE.

3agaum IMCOMIJIMHBI:

1) chopmupoBaTh MOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHMST X UMHUYCCKUX MPOIIECCOB U
SABJICHUN B OKpPYXaIOLIEH Cpele, LEJIOCTHOM Hay4HOM KapTUHBI MHUpPA, B3aUMOCBS3M U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3sBUTH YMEHHS COCTaBISTH (POPMYJIBI HEOPraHMYECKUX W OPraHHYECKHX BEIIECTB,
YPaBHEHHsSI XMMHMYECKHX pEaKIUH, OOBSACHATh HMX CMBICI, HHTEPIPETHPOBATH PE3YJIbTATHI
XUMUYECKHUX IKCIIEPUMEHTOB,

3) copMHpOBAaTh HABBIKM IPOBEJNCHUSA MPOCTEHIIMX XUMHYECKUX
SKCTIIEPUMEHTAIBHBIX HCCIEAOBAaHUM C COONIOZACHHMEM TpaBMil OE30MacCHOrO OOpalleHus ¢
BEIIECTBAMU U J1a00PaTOPHBIM 000PYIOBAHUEM;

4) pa3BuUTh YMCHHS HCIIOIb30BATh HHPOPMAIMIO XUMHUIECKOTO XapaKTepa U3 PasInUHbIX
HUCTOYHUKOB;

5) chopmupoBaTh yMEHHS MPOTHO3UPOBATH TOCICACTBHS CBOEH JICATEIBHOCTH W
XMUMHUYECKHX TMPUPOAHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MPOLIECCOB;

6) chopmupoBaTh IOHUMAaHHE 3HAYMUMOCTH JOCTHOKCHUM XMMHYECKOW HAayKH M

TEXHOJIOTUH JUTsl pa3BUTHSI COITMAILHOM U IPOU3BOACTBEHHOM Cdep.



1.3.2. [lnanupyemble pe3yJbTATHI 0CBOCHUS 0011e00pa3oBaTebHOM TUCUUILINMHBI B cooTBeTcTBUHN ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO

IT03HABATCIILHBIMU JICHCTBUSMH:

MP 01 a) 6a30BbIe JIOTHYECKHUE ICHCTBUA:

- CaMOCTOSITEIILHO dbopmMyIUpoBaThH 151
aKTyaJu3upoBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIMBATH CYIIECTBEHHBIH TMPU3HAK WU
OCHOBaHHUS JJI1 CpaBHEHMS, KIacCHPUKAIUM W
0000111eHH

- OmpenensaTh  LEIH  JeATeIbHOCTH,  3a/J1aBaTh
rapaMeTpbl U KPUTEPUH UX TOCTHKEHUS;

BBISBJISITh 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B
paccMaTpUBAEMBIX SIBIICHUSX

- BHOCHUTHh KOPPEKTHUBHI B JEATCIHHOCTH, OICHUBATH

Kon n
HAaUMCHOBaAHHE
(bopMupyeMbIX ILnanupyemMsble pe3yabTaThbl 0CBOCHHS IHCUUILINHBI
KOMIIETCHIINN

OO01ue JAucuuniuHapHbie
OK 01. JIP 05 B vactu Tpy10BOTO BOCIIUTAHMUS: [IPO 2 BaageTh CHUCTEMOH XWMHYECKUX 3HAHHUH,
Bri6bupath - TOTOBHOCTH K TpyAy, OCO3HAaHME LEHHOCTHU | KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOIINE ITOHSTHS
CIIOCOOBI MacTepCcTBa, TPYAOJIIO0UE; (XMMHUYECKHUH  DJIEMEHT,  aToM, AIIEKTPOHHAS
pelieHus 3a1a4y - TOTOBHOCTD K aKTUBHOU NEATENBHOCTHU | 000JI0YKa aTtoMa, S-, p-, d-3JeKTpOHHBIE OpOUTAIU
poheCCHOHANIBH | TEXHOJIOTHYECKOH M COIMAJIbHOM HampaBlIEHHOCTH, | aTOMOB, WOH, MOJIeKY1a, BaJICHTHOCTD,
on CIIOCOOHOCTh ~ WHHUIIMUPOBATh,  IMJIAHUPOBATH U | 3JICKTPOOTPUIIATSIIPHOCTh,  CTCICHb  OKHCIICHHS,
eATEIILHOCTH CaMOCTOSITEJILHO BBITIOJIHAThH TAKYIO AEATEIbHOCTD; XUMHYECKass CBsI3b, MOJIb, MOJISIpHAs  Macca,
MPUMEHUTEIIBHO K | - HHTEPEC K pas3NuyHbIM chepaMm mpodeCCHOHAIBHOM | MOJISPHBIN 00BeM, YTIIEPOAHBIM CKEJIET,
Pa3IMIHBIM EATEIILHOCTH, dbyHKIMOHANIBHASL TpyIIa, pagukal, HU30Mepus,
KOHTEKCTaM OBnajieHre YHHUBEPCAIbHBIMU y4YEOHBIMU W30MEphI,  TOMOJOTMYECKMM  psli,  TOMOJIOTH,

YIJIEBOAOPOIBI, KHUCIOPOA- M  a30TCOJAEpKalue
COEIMHEHNSA, OHMOJIOTrMYECKH aKTHBHEIE BeEIIECTBa
(yrneBojasbl, KUpPbI, O€JIKH), MOHOMEp, IMOJHUMED,

CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COCIMHCHUSA, KPUCTAUIMYECKass pPEIIeTKa, THIIbI
XUMHUYECKUX peaxkun (OKHUCIUTEIILHO-

BOCCTAHOBUTEJIBHBIE, DJK30-U  DHIOTEPMUUYECKHE,
peakii MOHHOTO OOMEHA), pacTBOpP, AIEKTPOJIUTHI,
HEJJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAS TUCCOLIMALINA,
OKUCJIUTEIIb, BOCCTaHOBHUTEIb, CKOPOCTH
XUMHYECKOW pEaKINU, XUMHYECKOE pPaBHOBECHE),
TEOPUU U 3AKOHBI (TEOPUS XUMHUUYECKOIO CTPOCHUS
oprannyeckux BemiectB A.M. bytiepoBa, teopus
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COOTBETCTBHE PE3YyJIbTATOB IIEJISIM, OIEHUBATH PUCKHU
ITOCJICJICTBUI JIESTEILHOCTH;

- pa3BUBaTh KPEATHUBHOE MBIIJICHUE TP PEIICHUH
KU3HEHHBIX NMPOOIeM

JIP 07 6) 6a30BBIe HCCIIEOBATENLCKUE ICHCTBUA:

- BJIAJETh HaBBIKAMU YueOHO-UCCIEIOBATEIbCKON H
MPOCKTHON JESITEIbHOCTH, HaBBIKAMH pa3peIieHus
npoOJeM;

- BBIABIATH TNPUUYUHHO-CICACTBEHHBIE CBS3HM W
aKTyaJu3UpOBaTh 3a/Jady, BBIJIBUTATh THUIIOTE3Y €€
pelieHusi, HaXOJUTh apryMEHThI IJI J10Ka3aTelbCTBa
CBOMX YTBEpXKIEHHI, 3a7aBaTb MapaMmMeTpbl U
KPUTEPHUH PEIICHHUS;

- AQHAJIM3UPOBATh TMOJYYEHHBIE B XOJ€ pEUICHUS
3alaud  pe3yJIbTaThl, KPUTHYECKU OILIEHUBATh HX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIOBUSIX;

- YMETh TEPEHOCUTh 3HAHHUS B IO3HABATEIbHYIO U
MPaKTUYECKYIO 00JIACTH KU3HEIESITEIILHOCTH;

- yMETh HMHTETPUPOBATH 3HAHUS W3  Pa3HBIX
peAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC UJEH, MPEJIaraTh OpUTHHAILHBIC
MOXOJIbl U PEIICHUS; CIOCOOHOCTh UX
HCIIOJIb30BAaHUS B ITI03HABATEIILHOM M COITUAIBHOM
MpaKTHUKE

AJIEKTPOJIUTHYECKON THCCOLMALINM, MEPUOIUYECKUN
3akoH [[.1. MeHneneeBa, 3aKOH COXpaHEHUS MacChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUNA SI3BIK XUMUH,
(haKTOIOTUYECKUE CBEICHHUS O CBOWMCTBAxX, COCTaBeE,
MOTYy4YEeHUHU u 0e30ImacHOM HCII0JIb30BaHUU
BOKHEUIIIMX HEOPraHUYECKUX W  OPraHUYECKUX
BEILIECTB B OBITY U NPAKTUYECKON NEsATeIbHOCTHU
YeJI0BEKa;

- YMETb BBISABIIATh XaPAKTEPHBIC MPU3HAKUA U U
B3aHMOCBA3b M3YUYCHHBIX TMOHSATHI, MPUMEHATH
COOTBETCTBYIOIIIME  TMOHATUA  IPH OIMMCAHUH
CTPOEHHSI UM CBOMCTB B3aUMOCBSI3b H3YYEHHBIX
MOHATUM, TMPHUMEHATH COOTBETCTBYIOIINE MOHSATHS
P ONIMCAHUM CTPOCHUSI U CBOMCTB HEOPTaHUYECKUX
M OPraHMYECKUX BEIIECTB W HUX MPEBPAILICHHUII;
BBISBJISITH B3aMMOCBSI3b XHUMHUYECKHUX 3HAHUU C
MMOHSATUSIMU u MPEICTABICHUSIMU JIpYTHUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

[IP6 3 yMmeTh WUCHONB30BATH HAWUMEHOBAHUS
XUMHYECKUX COEIUHEHUW MEXKIYHAPOIHOTO COH03a
TEOPETUYECKOW U MNPUKIAJHOW  XUMUU U
TPUBHAIBHBIE  HA3BaHUS  BAXKHEUIIMX  BEIIECTB
(3THNEH, alleTUJICH, TJIULIEPUH, dbenoI,
dbopmanbaerua, yKCycHas  KHUCIOTa, TJIMIIMH,
yrapHblil Ta3, YIJEKUCIbIM Ta3, aMMHaK, raiieHas
U3BECTh, HETallleHas W3BECTb, MUThEBas coja H
JPYTUX), COCTAaBIATH (POPMYJbl HEOPTraHUYECKUX U
OpPraHUYECKUX BEIIECTB, YPABHEHUS XUMHUYECKUX
peakiuii, OOBSACHATH HMX CMBICT; MOJATBEPKIATh
XapaKTepHbIE XHWMHUYECKHE CBOMCTBA  BEIICCTB
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COOTBETCTBYIOIIIMMH SKCIIEPUMEHTAMU W 3aIUACSIMHU
YPaBHEHUN XMUMHUYECKUX PEAKIUN;

- YMETh YCTaHaBIIUBATh MIPUHAIJIEKHOCTD
VW3YUYCHHBIX HEOPraHMYECKUX ©  OPraHUYECKUX
BEIIECTB K ONpPEAECICHHBIM KllaccaM H TpyIIam
COCIMHEHUN, XapaKTepU30BaTh MX COCTaB U

BayKHEHIITHE CBOMCTBA; OIPEAEIISATh BU/IbI
XUMHYECKUX  CBs3edl  (KOBaJICHTHAas, HOHHA4,
MeTaJuTndecKasi, BOJIOPOJIHAS), THIIBI
KPUCTAJNTMYECKUX PEIIETOK BCIIICCTB;

KJIaCCU(PUIIUPOBATh XUMHUECKHUE PEAKITUH;

- copmupoBaTh MPEACTABICHUS: O XUMHUUYECKOMU
COCTaBJSIIOIIEH  €CTECTBEHHOHAYYHOW  KapPTUHBI
MHpa, POJIM XUMHUH B TIO3HAHUU SIBIICHUN MPHUPOJIBI, B
(GbOpMUPOBAaHUU MBIIUICHUS] U KYJbTYPhl JTUYHOCTH,
ee (YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOJUMOM
JUJIS. PEIIeHUs MPAKTUYECKUX 3aJa4 U AKOJOTHYECKHU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
MIPUPOJIHON Cpeie;

I[IP6 4 ymeTh MOPOBOAUTH paCUYETHl IO
XUMUYECKUM (OpMyJiaM U YPaBHEHUSIM XUMHUYECKUX
peaKkIuii ¢ UCIMOJb30BaHUEM (DU3MYECKHX BEITHYHH,
XapaKTEepU3YIONIUX BEIIECTBA C KOJUYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpPMaJbHBIE YCJIOBHS)
razoB, KOJIMYECTBA  BEIECTBA;  HCIOJIH30BaTh
CHCTEMHBIC XHMHUYECKHE 3HAHUS I TMPUHSATHS
pelieHU B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

B oOnactu IeHHOCTH HayYHOTO TTO3HAHUS:
JIP 04 cpopMHpOBaHHOCTH

Hcnonp3oBath MUPOBO33pPEHHUA,

[IP6 3 yMerb IUIAaHUPOBATH U  BBINOJHATH
XUMHUYECKUI DKCIIEPUMEHT (mpeBpareHus
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COBpPEMEHHBIEC
CpeACTBa MOUCKA,
aHanan3a u
WHTEpIpeTaluu
uHpopManmn U
MH(}OpPMaIIMOHHBI
€ TEXHOJIOTUH J1JIS
BBITIOJIHEHUS
3a/a4
npodecCHoHaIbH
Ol IeSATEIIbHOCTH

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKd W OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha
AManore KyJabTyp, CIIOCOOCTBYIOLIETO OCO3HAHHUIO
CBOETO MecTa B
HOJIMKYJIBTYPHOM MUpE; COBEPILIEHCTBOBAHUE
SI3BIKOBOM M YHMTATENBCKOH KYJIBTYPHI KaK CpeAcTBa
B3aUMOJICHCTBHS MEXKIy JIOABMH W TIO3HAHUS MUPA;

OCO3HAHHE  IIECHHOCTM  HAYYHOM  JEATEIIBHOCTH
TOTOBHOCTH OCYIIECTBIISITh MIPOEKTHYIO 151
MCCIIEIOBATENBCKYIO IETEIbHOCTh MHINBUIYAJIBHO U
B rpymIe

OBnaneHue YHUBEPCAJIbHBIMU y4eOHBIMU

M03HABATEILHBIMU JICHCTBUSIMU:

MP 04 B) pabota ¢ undopmarmei:

- BIAJCTh HABBIKAMHU TIONy4YeHUs WH(DOpMaAnuu u3
UCTOYHUKOB  Pa3HbIX  THUIOB,  CAMOCTOSITEIbHO
OCYILIECTBJISITh TOUCK, aHalIW3, CHUCTEeMAaTU3AIUI0 HU
WHTEPIPETANI0 WHPOPMAIMA PA3IUYHBIX BUAOB U
dbopM mpeacTaBICHUS

- CO3/1aBaTh TEKCTHI B PA3IUYHBIX opMaTax C yueToM
Ha3Ha4YeHUsT UHQOpMAIIMU U 1EJIEBOW ayJIUTOPHH,
BbIOMpas ONTUMaJbHYI0 (QOpMy TNpeACTaBICHUS W

BHU3yaJIU3alllH;
- OIIEHMBaTh  JOCTOBEPHOCTh,  JIETUTUMHOCTH
nHpoOpMalluK, €€ COOTBETCTBHE IIPABOBBIM W

MOPaJIbHO-3TUYECKUM HOPMaM
- UCTIOJIb30BAaTh Cpe/ICTBA MHGOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI B PELICHUU
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3allMOHHBIX 33J1a4 C COOIMI0ACHUEM

OpraHMYCCKUX BCIICCTB TP HAI'PCBAHWH, ITOJTYUYCHHUC
9TWJICHA M H3YUYCHHUC C€TO CBOﬁCTB, Ka4CCTBCHHBIC

peakuuu Ha aJbJETUlbl, Kpaxmal, YKCYCHYIO
KHUCIIOTY; JIeHaTypalus O€JIKOB IpH HarpeBaHHH,
LBETHBIE peakuuu O€JIKOB,; MPOBOAUTH
peakiMi HOHHOTO OOMEHa, ONpeAessiTh Cpeny

BOJIHBIX PAacTBOPOB, KA4YECTBEHHBIC pEaKIMHd Ha
cynbdar-, KapOOHAT- U XJIOPUJ-aHUOHBI, HA KAaTUOH
aMMOHHUSI;, peIIaTh SKCIIEPUMEHTAIbHBIE 3aJaud II0
temMaM "Mertamiabel" 1 "Hemeranibel") B COOTBETCTBUM

C TmOpaBWiIaMU TEXHUKH  O€30MacCHOCTH  MpHU
oOpallleHMM C BeleCTBaMU U Ja0OpaTOpPHBIM
000pyJ0BaHUEM; MPEACTaBIATh pe3yJIbTaThl
XUMUYECKOTO JKCIepuMeHTa B (¢dopMme 3amucu
YpaBHEHUU COOTBETCTBYIOLIUX peaxuuii 151
dbopmMynupoBaTh  BBIBOJABI HAa  OCHOBE  ATHX
pPE3YIbTATOB;

[IP6 6 yMmeTh aHaIU3UPOBATH XUMHUUYECKYIO

uH(}opMaIKIo, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(cpenctB MaccoBoil uH(opMmaiuu, cetb MHTEpHET U
Apyrue);

I[IP6 4 BnajgeTb OCHOBHBIMH METOJIaMH HAy4HOI'O
MO3HAHUS BEHIECTB W  XUMHYECKHX  SBJICHUMU
(HabmroaeHue, U3MEpPEHHUE, DKCIIEPUMEHT,
MOJICIMPOBAHUE); YMETh MPOBOJAUTH PACUYETHl IO
XUMUAYECKUM (OpMyJiaM U YPAaBHEHUSIM XUMHUYECKUX
peakiuii ¢ UCIMOIb30BAHHEM (PU3UYECKUX BEIUYHH,
XapaKTEPU3YIOIIUX BEIIECTBA C KOJWYECTBEHHOMN
CTOPOHBI: Macchl, 00beMa HOPMAJIbHBIE YCIIOBHUS)
ra3oB, KOJIMYECTBA  BEUIECTBA;  KCIOJIb30BaTh
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TpeOOBaHUN YPTOHOMHUKH, TEXHUKH OE30MMaCHOCTH,
TUTHEHBI, peCypcocOepekeHusl, TPAaBOBBIX U
TUYECKUX HOPM, HOpM UH(POPMAITMOHHOMN
0€30IacCHOCTH;

- BJIaJIETh HABBIKAMH PACTIO3HABAHUS U 3AIUTHI
uHdopManmu, tHGOPMAIIMOHHON 0€30MaCHOCTH
JUYHOCTH;

CUCTCMHBIC XHUMHWYCCKHC 3HAHMA JJI1 IIPHUHATHA
peHIeHI/Iﬁ B KOHKPCTHBIX JKUM3HCHHBIX CUTyalUsIX,
CBA3aHHBIX C BCIICCTBAMMA U UX IMPHUMCHCHHUCM

OK 04.
DddexTuBHO
B3aNMOJIEUCTBO

BaTh U paboTaTh B

KOJIJICKTHUBC
KOMaHJIC

)51

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOATCIbHOCTH U

CaMOOIIPEICIICHHUIO;

MP 03 OBnaneHue HaBbIKAMH y4eOHO-
HCCJIEI0OBATENbCKOM, MPOEKTHOM H  COLMAIbHOMU
JIeSITEIbHOCTH;

OBnazeHne yHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH
JICUCTBUSIMU:

JIP 07 6) coBMecTHAs A€ TeNbHOCTD:

- TIOHMMaTh W  HCHOJIb30BaTh MPEUMYILECTBA
KOMaHJHOW U MHIWBUYaIbHON paOOTHI;

- TPUHUMATHh 1€ COBMECTHOM JIEATEIBHOCTH,
OpPraHU30BBIBATH U KOOPAWHUPOBATH JICUCTBUS MO €€
JIOCTHKEHHUIO: COCTaBJISITh M1aH JICUCTBUH,
pacmpenensaTh pojd C Y4€TOM MHEHHM Y4YaCTHUKOB
00CyKIaTh Pe3yabTaThl COBMECTHOU PabOTHI;

- KOOPAUHUPOBATh U BBIMOJHITH PabOTYy B YCIIOBUSIX

pEaIbHOTO, BUPTYAIBHOTO M KOMOWHHUPOBAHHOTO
B3aMMOJICHCTBUS;
OCYWIECTBIIITh ~ MO3UTHUBHOE  CTPATETHYECKOE

MOBEJICHUE B PA3JIUYHBIX CHUTYalUSX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHHE, OBITh HMHUIIMATHBHBIM

OBnajieHHe YHUBEPCAIbHBIMU PETYJISTUBHBIMU
JICUCTBUSIMU:

[TP6 3 yMeTh MJIaHUPOBATh U BBIMOJIHATH X UMHUYECKUN
AKCIIEPUMEHT (TMPEeBpaIllCHUS OPTaHUYECKUX BEIECTB
[IpU HarpeBaHUU, MOJYYCHUEITUIIEHA U U3YUEHUE €ro
CBOMCTB, KAa4YeCTBEHHBIC pPEaKIMU Ha aJbJACTHIBI,
KpaxMall, YKCYCHYIO KHUCJIOTY; JIeHaTypaiusi OelIKOB
Mpyd  HarpeBaHWM, I[IBETHBIE pEaKIUH  OCJIKOB;
MPOBOJAUTh PEAKIIMM HOHHOTO OOMEHa, OMpeacisaTh
Cpedy BOJHBIX PAaCTBOPOB, KAUECTBEHHBIE PEAKIIUU HA
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KAaTHOH
aMMOHHUS;

[IP6 5 pemath dKCIIepUMEHTAJIBHBIE 3aa4n
nmo TtemaM 'Mertamael' w "Hemertamiel! B
COOTBETCTBUH C MpaBUJIAMH TEXHHUKH OE30MacCHOCTH
pyu OOpalIeHUH C BEHeCTBAMH M JIAOOpPAaTOPHBIM

000pyJ0BaHUEM; MPECTABIATD pe3yJIbTaThI
XUMUYECKOTO HJKCIepuMeHTa B (¢dopMme 3amucu
ypaBHEHUU COOTBETCTBYIOLLIHAX peaxkuuii 151
dbopmMynupoBaTh  BBIBOJBI HA  OCHOBE  3THUX
pE3YyJIbTATOB




MP 02 r) npunsartue cedst U APyrux Joaei:

- IPUHUMATh MOTHBBI U apTyMEHTHI APYTUX JIOJEH
IIPU aHAJIU3€ PE3YJIbTATOB JICSITEIBHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO JPYTHUX JIIOAEH Ha
OIIINOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU
JIPYTOT0 YeJIOBEKa

OK 07.
CopeicTBoBaTh
COXpPaHEHUIO
OKpYyXKarouien
cpenbl,
pecypcocOepex
CHUIO, IPUMECHSTh
3HAHUS 00
W3MEHEHUHU
KJINMaTa,
TPUHITUTIBI
OepEeKITUBOTO
MPOU3BO/JICTBA,

b pexTUBHO
JIEVICTBOBATh B
Ype3BbIYaHBIX
CUTYaIHsIX

JIP 14 B oGnacTu 3KOJOTMYECKOTO BOCIIUTAHUS:

- c(hOopMHPOBAHHOCTH  JKOJIOTUYECKOU  KYJBTYPHI,
MMOHWMAaHWUE BIMSHHUS  COLUAIBHO-3KOHOMHYECKUX
MIPOLIECCOB HAa COCTOSIHUE MPUPOJHOM M COIMATIBHOU
Cpenpl, OCO3HAaHUE rJ100aIbHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIEeM;

- IUTAHHUPOBAHWE M OCYIIECTBICHHE JICMCTBUU B
OKpYXalIed CpeAe Ha OCHOBE 3HAHUS LeJel
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUSATHE JACHUCTBUN, MPUHOCIIIUX BpeE.
OKpYXaIoUIEH Cpee;

- YMEHHE  MNPOTHO3UPOBATH
DKOJIOTUYECKUE  TOCIIEICTBUA
JEWCTBUN, NPEAOTBPALIATh UX;
- paCIIMPEHUE ONbITa JEITEIBHOCTH 3KOJIOTHYECKOU

HeOIaronpusiTHoIE
npeAnpPUHUMAEMBIX

HaNpaBJICHHOCTH;
MP 03 OBJIAJICHUE HaBbIKAMH y4eOHO-
HCCJICIOBATEIbCKOM, MPOEKTHOM W  COLMAJIBbHOMN
JIeSITEIbHOCTH;

I[IP6 1 cdopmupoBaTh  HpeACTaBICHUS: O
XUMHYECKOW COCTABJISIONIEH €CTECTBEHHOHAYYHOU
KapTUHBI MUpPA, POJIU XUMHUHU B MO3HAHUM SIBICHUU

Opupoabl, B  (QOPMHUPOBAHUU  MBIIUICHUS U
KyJbTypbl ~ JUYHOCTH, €€  (PYHKIHMOHAIbHOU
IPaMOTHOCTH,  HEOOXOAMMOW I  pPEIICHHS
MPAKTUYECKUX 3a1a4 17§ DKOJIOTUYECKU

000CHOBAaHHOTO OTHOIIEHUSI K CBOEMY 370POBbIO U
MIPUPOJTHON Cpelie;

[IP6 5 ymerb coOnroaTh MpaBMiIa SKOJIOTUYECKU
1eaecoo0pa3Horo MoBeAeHUs B OBITY M TPYAOBOM
JESITENbHOCTH B LESAX COXPAHEHHUSI CBOETO 310POBbS
U OKpYXawlel NOpUPOJHON Cpeapl; YUYUTHIBATH
ONACHOCTh BO3JICMCTBUS HA JKUBBIC OPraHU3MBI
ONPEAETIECHHBIX BEILIECTB, MOHUMas CMBICIT
MOKA3aTessi NPeAEIbHON JOMYCTUMON KOHLIEHTPAlUH

-TOTOBHOCTh K CAMOPAa3BUTHIO,
CaMOCTOSTEIBHOCTH U CAMOOTIPEICIICHUIO; -
OBJIaJICHUE HABBIKAMU Y4EOHO-
HCCJIEI0BATEIbCKOM, TPOCKTHOM U COLUAIbHOM

[TP6 1 CdhopmupoBaHHOCTH MPEACTABICHUI O MECTE
XMMHU B COBPEMEHHOM HAYYHOW KapTHHE MHDA;
MOHUMAaHHE POJIU XUMUU B (POPMUPOBAHUU

Kpyrozopa ©  (QYHKIMOHAJIBHOM TPaMOTHOCTH
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K 5.7 5.7
[IpousBoauth
OIICHKY
uH(popMaloH
HOU

CUCTEMBI IS
BBISIBIICHUS
BO3MOXHOCTH €€
MOJICpHHU3ALINHU

JIEITEIbHOCTH,

- IPUHUMATh 1I€JIM COBMECTHOM EATEIBLHOCTH,
OpPraHU30BBIBATH U KOOPAUHUPOBATH JCUCTBUS 110 €€
JIOCTIDKEHHIO: COCTABIATh IJIaH ACHCTBHMH,

pacnpenesiTh POJIM C y4€TOM MHEHUN
YYaCTHUKOB 00CYXIaTh Pe3yJIbTaThl

COBMECTHOU pabOThI; - KOOPJUHUPOBATH U

BBITIOJIHSATH PabOTy B YCIOBUAX PEATIBHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO

B3aUMOJICHUCTBHUS; - OCYILIECTBIIATH TO3UTUBHOE
CTpaTeruuecKoe MOBEICHUE B PA3TMUYHBIX

CUTyalusiX, MPOSIBIATH TBOPYECTBO U BOOOpaXKEHUE,
OBITh MHUITMATHBHBIM

YyeJIoBeKa JIJIsl pElIeHUs MPAaKTUYECKUX 3a/1ay;

[TP6 5 Bnanenue npaBuiaMu TEXHUKU 0€30MaCHOCTH
IIPH UCTIOIh30BAHUN XUMUYECKUX BEIIECTB;

[TP6 6 ChopMupoBaHHOCTH COOCTBEHHOM MO3UIIUH 11O
OTHOILIEHHIO K XUMUYECKON uHpopmaruy,
MOJIy4Ya€MOM U3 pa3HbIX UCTOYHUKOB
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJILHOI

JAUCHUITVIMHBI «XXUMMUSA»

2.1 O6beM qUCHUIIMHBI M BUbI Y4e0HOI padoThl

Buj yyeOHoM padoThI

0O0BeM B yacax

O0bem 00pa3oBaTeJILHOM MPOTPAMMBbI AMCIMILIUHBI 72
B T.4.

OcHOBHOe coep:KaHue 72
B T. ..

TEOpPETUYECKOE 00yUeHUE 32
MPaKTHYCCKUC 3aHATHUS 16
1abopaTOPHBIC 3aHATHS 16
IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE COJIeP:KAHUE

(comep:xaHMe NPUKIATHOTO MOYJIAA) 40
B T. 9..

TEOpPEeTUYECKOE 00yUeHUe 20
MPaKTHYCCKUEC 3aHATHUS 20

IIpomexyTounasi arrectauus (1uddepeHIpOBaHHBIN 3a4eT)
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2.2 TemaTnueckuii IJIaH U COAePKAHUE YUeOHOU TUCUUILIUHBI

dopmupye
HanmenoBanue |Coaep:xanue y4eOHOro MaTepuasa (0OCHOBHOe U MPodeccHoHATBLHO- O0bem | Mble
pa3/esioB M TEM | OPUEHTUPOBAHHOE), TA00pPAaTOPHbIE U MPAKTUYECKUE 3aHATHSA, IPUKJIATHOH MOoayJb UacoB | KOMIIeTeH
107041
1 2 3 4
OcCHOBHOe coep:KaHue 70
Pa3znen 1. OcHOBBI cTpOEHMS BellleCTBA 6

OcHOBHOe coepxKaHue

Teopernueckoe o0yueHue

CoBpeMeHHass MOJiesib CTpoeHUsI atoMa. CHUMBOJIMYECKHUM SA3bIK XUMHUH. XUMHYECKUN

AJIEMEHT. DJIeKTpOoHHAas KoHpurypauus atoma. Kiaccudukanus XUMHUUECKUX 3JIEMEHTOB
Tema 1.1. (s-, p-, d-snementsl). BayieHTHBIE >1€KTpPOHBI. BalleHTHOCTh. DNEKTpOHHAs MNpPUPOJA 2
CrpoeHue XUMHUYECKOU CBS3U. DIEKTPOOTPUIATEIBHOCTh. BUIBI XUMHUECKON CBS3U (KOBAJIEHTHAS,
aTOMOB HMOHHAas1, MeTaJJINYeCKasi, BOAOPOIHAS) M CIIOCOOBI €€ 00pa3oBaHUs
XUMITACCKHX JlabopaTopHble 3aHATUA 2 OK 01
AJIEMEHTOB U - — — —
npHpona Pemienue 3a1annii Ha UCTIOIB30BAHUE XUMUUYECKOM CHMBOIIMKH U Ha3BaHUH COEAMHEHMUI
S — 0 HOMEHKJIATYype MEXAYHAPOJHOTO COK3a TEOPETUYECKON W MPUKIATHON XUMUH U
CBS3H TPUBUAJIBHBIX HA3BaHUM i1 COCTABJICHUS XUMHUYECKHX (OPMYJ JBYXaTOMHBIX

coeMHEHUN (OKCUAOB, CYJIb(UIOB, TUAPUIOB U T.M.) U APYTUX HEOPTaHUUECKUX )

COCAMHEHUN OTACIBHBIX KJIACCOB.

[IpakTryeckue 3aaHusl HA YCTAHOBIICHHE CBSI3U MEXKy CTPOCHUEM aTOMOB XMMHUYECKUX

AJIEMEHTOB M TEPUOJANYECKUM H3MEHEHUEM CBOWCTB XHUMHUYECKUX HJIEMEHTOB M HUX

COCMHEHUN B COOTBETCTBUU C MOJIOkKeHueM lleproanueckoit cCCTEMBI.
Tema 1.2. OCHOBHOE COIep:KaAHHE 2 OK 0]
[Tepunonuueckuii
39KOH U I[IpakTHyeckue 3aHATHS 2 OK 02
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tabmma J[.1.

Menneneena

[Tepunonuueckas cucrema xumudeckux semeHToB [[.1. MenneneeBa. @uznueckui
CMBICIT

[Tepuonnueckoro 3akona J[.M. MenaeneeBa. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOWCTB
XUMUYECKUX DJEMEHTOB, O00pa3yeMbIX HMMH TPOCTHIX M CIOXHBIX BEIIECTB B
COOTBETCTBHM C TMOJIO)KEHUEM XHMHUYECKOro 3ieMmeHTa B llepmommueckoil cucreme.
MupoBo33peHueckoe U HaydyHoe 3HadyeHue llepuonmueckoro 3axkona .M. Menneneesa.
[Iporuno3sr .M. MenneneeBa. OTKpBITUE HOBBIX XMUMHUUYECKHX 3JIEMEHTOB. Pemienue
MIPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTEPU3ALUI0 XUMUYECKUX
IEMEHTOB «MeTamniyeckue / HEMETAUIMYECKUE CBOMCTBA, AJIEKTPOOTPUIATEIBHOCTD
XUMHYECKHUX 3JIEMEHTOB B COOTBETCTBHUU C UX 3JIEKTPOHHBIM CTPOECHUEM U MOJOKEHUEM B
MEPUOIUYECKON CUCTEME XUMUYECKUX AneMeHToB .M. MenneneeBa»

Paznen 2. Xumnuyeckue peakiumu

Tema 2.1.
Tunbr
XUMHUYECKUX
peaxkun

OcHOBHOe coepxKaHue

TGOPGTI/I‘IGCKOG Oﬁyqefme

Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUN C yUacTHEM HEOPTraHUUECKUX BEIIECTB.
CocraBiieHHe YpaBHEHUN peaKinil COEIMHEHUs, PA3JIOKEHHUS, 3aMeIeHUs], 0OOMEHa, B T.4.
pPEAKIMN TOPEHUS, OKHUCIICHUSI- BOCCTAHOBJICHUS.

(\ORIE NG -

YpaBHEHHS OKUCIEHUS-BOCCTAHOBIEHHS. CTeneHb OKUCIeHU. OKUCIUTEND U
BOCCTAHOBUTEIIb.

CocraBneHne U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN METOIOM
ANEKTPOHHOTO OanaHca. OKUCIUTENHHO-BOCCTAHOBUTEbHBIE PEAKIIUU B IPUPOJIE,
MPOU3BOJACTBEHHBIX MPOLIECCAX U KUZHEAECATEIBHOCTH OPTaHU3MOB

HpaKanecmle 3aHATUA

KonnuectBeHnHbie OTHOMIEHUS! B XUMUUA. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XUMUU U
pacyeThl [0 YPAaBHEHUSIM XUMHUYECKUX peakiui. MoJib KaK €JMHHIA KOJINYECTBA
BelecTBa. MosipHas macca. 3aKOHbI COXPAaHEHHSI MACChl M SHEPTUU. 3aKOH ABOTaapo.
Monsipabiil 00beM razoB. OTHOCHUTENIbHAS TUIOTHOCTD ra30B. PacyeTsl 10 ypaBHEHUSIM
XUMUYECKUX PEaKIUi C UCIIOJIb30BAHUEM MacChl, 00beMa (HOpMaJIbHbIE YCIOBHS) Ta30B,
KOJINYECTBA BEUIECTBA

OK 01
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Tema 2.2.
DJEKTPOJINTAYE
cKast
JIMCCOIAINS U
MOHHBIA OOMEH

OcHOBHOeE cofepxKaHue

TGOPGTI/I‘IGCKOG Oﬁyqefme

Teopust 3JIEKTPOIUTHYECKON aucconuanuu. MOHBI. DJIEKTPOJUTHI, HEAIEKTPOJIUTHI.
Peakun nonnoro ooOMena. CocraBieHue peakuuii HOHHOIO OOMEHa IMyTeEM COCTaBIICHHUS
UX TOJHBIX M COKpPAIICHHBIX MOHHBIX YpaBHEHUH. KHCIIOTHO-OCHOBHBIE PEAKIIUU.
3agaHus Ha COCTABICHUE HOHHBIX PEAKIUN

a6 OK 01

a00paTopHbIE 3aHATHSI OK 04
JlaGopartopHast pabota "THUIbl XUMUYECKUX PEaAKIIUil".
VccnenoBanye THIOB (IO COCTaBy M KOJIMYECTBY MCXOMHBIX U 00Pa3yIOIUXCS BELIECTB)
U TPU3HAKOB XUMHUeCKUX peakuuid. [IpoBegeHue peakuuii HOHHOTO OOMEHa,
OIpeseNeHUe Cpebl BOMHBIX PACTBOPOB. 3aJaHus HA COCTABIECHME HOHHBIX PEaKLIUH

KonTpoasHast
CTpoeHHE BENIECTBA M XUMUYECKHE PEAKIIUH

pabora 1

Pa3pnen 3. PacTBOpbI

Tema 3.1. OCHOBHOE COepKaHne

[lonsaTue o

pactBopax IpakTHYeCKHE 3aHATHS

OK 01

PacTBOpeHne Kak (pU3MKO-XUMHUUeCKHi mpouecc. PactBopbl. CrocoObl IPUrOTOBICHHUS OK 02
pacTBOpoB. PacTBOpmMOCTb. MaccoBas [ONs PacTBOPEHHOTO BemecTBa. CMbICT OKO07
MoKasarens NpeleilbHO JOIyCTUMOM KOHLEHTPAlMU U €ro HCIOIb30BAHME B OLICHKE LK 5.7
IKOJIOTUYECKOi 6E30MacHOCTH. 5.7

[IpaBuiia sKOJIOTUYECKH 1I€I€CO00Pa3HOro MOBEACHUS B OBITY U TPYJOBOM NESTEILHOCTH
B I[EJISIX COXPAHEHMs] CBOETO 3JI0POBbSI M OKPYXAIOIIEH MPUPOAHON Cpelibl; OMAaCHOCTh
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BO3JICHMCTBUSA HA )KUBBIC OPTAaHU3MBI ONIPEAECIICHHBIX BEIIECTB.
Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUI HA PACTBOPHI,
HCIIOJIb3yEMbIE B OBITOBOM U MPOU3BOJCTBEHHOM IESITEILHOCTH YEJIOBEKA

ra3, aMMHuakK, raimcHas U3BCCThb, HCrali€cHasa N3B€CTh, IUThECBAasA COA4a U ):[pyFHX): Ha3bIBATb

Tema 3.2. JlaGopaTopHble 3aHATHUSA 2
Hccnenoanne | JlaGoparopHas pa6ota «[IpUrOTOBICHIE PACTBOPOB».
CBOJWICTB [IpuroroBieHrue pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHIIEHTpAIuu (C IMPaKTHKO- )
pacTBOPOB OPUEHTHUPOBAHHBIMU BOIIPOCAMM) U ONIPEIEIIEHUE CPEIbl BOAHBIX PACTBOPOB.
Pemienue 3aau Ha IPUTOTOBJIEHUE PACTBOPOB
Pa3nen 4. CTpoeHue U CBOMCTBA HEOPTAaHNYECKHUX BellECTB 16
OcHOBHOe cofepxKaHue 4
Tema 4.1.
Kinaccudukanus, | Teopernyeckoe o0yueHue 2
HOMEHKJIaTypa v
1 CTpOeHHe [Ipeamer Heoprannueckoi xumuu. Knaccudukaius Heopraundeckux Bemects. [IpocTeie
N U CJIOKHbIE BelecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUbI, THIPOKCH/IBI,
X BEIIECTB KHUCJIOTHI, COJIN). B3aUMOCBSI3b HEOPraHUUYECKUX BEUIECTB. ArperaTHble COCTOSHUS
BelecTBa. Kpucramimueckue u amop@Hbie BenecTa. TUIBI KPUCTAUTMUECKUX PEIIETOK )
(aToMHasi, MOJIEKYJIsIpHAsl, MIOHHAS, METaJInYecKas). 3aBUCUMOCTh (PU3UUYECKUX CBOUCTB
BEILIECTBA OT THUIMA KPUCTAJUTUYECKON PEIIETKHU. 3aBUCUMOCTh XUMHUUECKON aKTUBHOCTHU
BEILIECTB OT BHJIa XUMHUECKOMN CBSA3U U TUIA KPUCTAIUIMUECKOM pereTku. [IpuanHsb
MHOT000pa3usi BEIIECTB
I[IpakTHyeckue 3aHATHS 2
HomMmenknaTypa HeopraHu4eCcKMX BEIIECTB: Ha3BaHKE BEIIECTBA UCXOMS U3 UX
XUMHAYECKOU POPMYJIIbI UIIU COCTABIICHUE XUMUYECKON (hOPMYIIBI UCXO/ISI U3 HA3BAHUS OK 01
Bemectsa no mexayHapogHon (MIOITAK) wnu TpuBnanbHONM HOMEHKIATYPE. ) OK 02
Pemienne npakTuueckux 3aJjaHuii Mo KiaccuUKalui, HOMEHKIAType U XUMUYECKUM K 5.7
dbopmyliaM HEOPraHUYECKHUX BEIIECTB Pa3IUYHBIX KJIACCOB (yrapHbIil ra3, yrieKuciIbIi 57 )
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U COCTaBIATh POPMYJIbI XUMUYECKUX BEIIECTB, OMPEIENATh MPUHAMIECKHOCTD K KJIaccy.
Nctounuku xummndeckon nHopmaimu (cpecTs MmaccoBoit mHpopmanuu, cetb IHTepHET
u apyrue). [louck nunpopmaiuu no Ha3BaHUAM, UACHTU(PUKATOPAM, CTPYKTYPHBIM
dbopmynam.

Tema 4.2.
dusuke-
XUMHYECKHE
CBOMCTBA
HEOpraHUYECKHUX
BEIIICCTB

OcHOBHOeE coepxKaHue

TGOPGTI/I‘IGCKOG Oﬁyqefme

Mertannel. O0mue pu3nvyecKue U XUMHUIECKHEe CBOMCTBA MeTAIIIOB. CIIOCOOBI
MOJIyYeHHUs. 3HaUYE€HUE METAJNIOB U HEMETAJUIOB B IPUPO/IE U KUZHEAEATEIbHOCTH
YyeJIoBeKa U OpraHu3MoB. Koppo3usi MeTalioB: BUIbI KOPPO3UHU, CIIOCOOBI 3aITUTHI
METAJUIOB OT KOPPO3UHU

Hewmeramnbl. O6mue ¢puzndeckue U XMMUUECKUE CBOMCTBA HEMETAIIOB. TUNTUYHBIE
cBoiictBa HeMeTalioB IV- VII rpynn. Knaccudukaius u HOMEHKIaTypa COSTUHEHU I
HeMeTaJI0B. KpyroBopoThl OMOTE€HHBIX 3JIEMEHTOB B IIPUPOJIE.

HpaKanecmle 3aHATUA

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIraHUYECKUX BEHIECTB (OKCHJIOB,
TUJIPOKCUAOB, KUCJIOT, COJIEN U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB MPOCTHIX
BEILIECTB, BOJOPOAHBIX COEAUHEHUH, BHICIINX OKCUIOB U TUIPOKCUAOB.

JlabopaTopHble 3aHATUA

JlaGopaTtopHas padota «CBolcTBa METAIOB». B3anmoaelicTBHe METAJIIOB C BOJIOH, a
TAK>K€ C paCTBOpPaAMM COJICH M pacTBOpaMH KUCIJIOT. B3anMoieiicTBue CEpHOM M a30THOM
KHUCIOT ¢ MeJbt0. COCTaBIICHUE YPAaBHEHU XUMUYECKUX PEAKIIUN C YYACTHEM MPOCTHIX U
CJIO’KHBIX HEOPTaHUYECKUX BEILIECTB: METAJIJIOB U HEMETAUIOB; OKCUI0B METAJLIIOB

OK 01
OK 02
IIK 5.7
5.7
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HKOJIOTUYECKH 11eIeCO00pa3HOTO MOBEACHUSI B OBITY U TPYAOBOM NESATEIBHOCTH B LIEJISIX
COXPAHEHHS CBOETO 3J0POBbS U OKPYIKAIOLIEH TPUPOTHON CPEBI.
Pemenne npakTrko-OpUEHTUPOBAHHBIX 33/IaHUN HA MPUMEHEHUE NpuHIumna Jle-

Tema 4.3. OcHOBHOeE cofepxKaHue 2
Nnentndukanus | JlabopaTropHbie 3aHATHSA 2
Heopranuuecku | JlaboparopHas padora «MneHTudukanys HEOpraHMIECKUX BEIECTB.
X BELIECTB Pemienne skcnepUMEHTANBHBIX 3aJad IO XHWMHUYECKMM CBOMCTBAM METAJIOB U OK 01
HEMETAJUIOB, IO PACTIO3HABAHUIO U MOJIYUYCHHUIO COCIMHEHNI METAJUIOB U HEMETAJLIOB. [IK 5.7
Nnentudukarys HEOpraHUYECKUX BEIIECTB C UCIIOIb30BaHUEM MX (PHU3UKO-XUMUYECKUX 5.7
CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIEC peakiiuu Ha cynbQart-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS
KonTpoabsHast .
CBONCTBA HEOPTraHUYECKUX BEIIECTB
pabora 2
Pa3nen 5. Kunetnueckue U TEPMOJIMHAMUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUST XUMUYECKUX 6
peaxkun
OcHOBHOeE coepxKaHue 6
Tema 5.1
CropocTs Teoperuueckoe 00yueHue 4
IMITICCKIX CKOpOCTb peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (DAKTOPOB: MPUPOABI pEearupyromux 2
peaKiui. BEIIECTB, ~KOHLECHTPAlM  PEATMPYIOUX ~ BENIECTB, TEMIEPaTyphl H  IUIOMAnH
PEaKIIMOHHOW TOBEPXHOCTHU. TermoBble A(POEKThl XUMHYECKHX peakIuil. OJK30- H
XVUMUYECKOE
SHJIOTEPMUYECKHUE, PEAKIINH.
paBHOBECHE . .
OOpaTUMOCTh peakinii. XUMHUYECKOE PAaBHOBECHE M €r0 CMEIIEHUE MOJT JeUCTBUEM o) OK 01
pa3nuyHbIX (PaKTOPOB (KOHLIEHTPALMS PEareHTOB WM MPOJIYKTOB PEAKIIUHU, TaBIICHHE, OK 02
TeMneparypa) ISl CO3aHus ONITUMAJIBHBIX YCIOBUM MPOTEKAHUS XUMUYECKUX K 5.7
npoueccos. [Ipunnun Jle Ilarense 57 '
JlabopaTropHas padora 2 )
JlaGopaTopHass pabdota «CKOpOCTh XUMHYECKMX peakinuid. CMeIIeHne XUMHUYECKOTO
paBHOBecHs» PerieHne MNpaKTUKO-OPUEHTUPOBAHHBIX 3aJlaHMii Ha aHanu3 (HaKTOPOB,
BIMSIONIMX Ha HW3MEHCHHE CKOPOCTM XHWMHUYECKOW peakluuv, B T.4. C TO3UIUHU 2

—h
D




\ [[Tatenbe ni1 HAXOXKIACHUS HATPABICHUS CMEIICHUS

Hp0q)eCCI/IOHaJIbHO-OpI/IeHTI/I];)OBaHHOG CoOACPRKAHUC (conepmafme NPUHKJIATHOTO MOIly.]Iﬂ)

Pasne 6. Xumus B ObITY H IPOU3BOJACTBEHHOI 1eSITEJbHOCTH YeJIOBEKA 6
Xumust B ObITY OCHOBHOE CoiepKaHHne 6 |OKOl
1 OK 02
MPOU3BO/ICTREH Teoperuveckoe o0yueHue 2 OK 04
HOl Hogelimme nocTKeHUsT XUMUYECKOW HAYKH M XUMHAYECKOW TEXHOIOTHH. Poitb 0K 07
nesTenpHoCTH | XMMHH B O0ECTIEYEHHH DKOJIOTHYECKOH, SHEPreTHIECKOH U MUIIEBOH 6€30MacHOCTH, MK 5.7 5.7
YeoBeKa pa3BuTHU MeauMHEL. [IpaBiia MOMCKa U aHaIM3a XUMUYECKON HHOpMAIIUH U3 2

Pa3IMYIHBIX UCTOYHUKOB (HAy9HAs U yUeOHO-HAyYHAs TUTEpaTypa, CPEICTBa MACCOBOM

uHdopmanmu, cetb MuTEpHET)

IpaKkTHYeCKHE 3aHATHS 2

[Mowck U aHaMM3 KEHCOB O MPUMCHEHWH XUMHYECKUX BEIICCTB M TEXHOJIOTHH C YIETOM )

Oymayiied mpohecCHOHaTbHONW NEeSITENFHOCTH MO TeMaM: KPacKH, MCTOYHHKH SHEPTUH,

OpraHNYEeCKHEe U MUHEPAIbHbIE YI0OPESHUSI, ICKAPCTBEHHBIC BEIECTBA, OBITOBAST XML

Bamura: IlpencraBieHne pe3ylbTaTOB PENIEHHsS KEWCOB B (hopMe MHHH-IOKIANa C

Mpe3eHTaluen
Pasznen 7. CTtpoeHue U CBOIICTBAa OPraHM4YeCKHUX BellecTB 24

OCHOBHOE CO/IepKaHUe 6

Teoperuveckoe o0yueHue 4
Tema 7.1. [MostBIIeHNE ¥ PAa3BUTHE OPTaHMYECKOM XUMHHK Kak Hayku. [IpeaMeT opraHnaeckoi
Knaccnukanus | xyvpm, Mecto n 3HaYeHHE OPraHAYecKO XMMHUH B CHCTEME ECTECTBEHHBIX HAYK. 2 OK 01
CTPOCHHC H XUMHUYECKOE CTPOEHHE KakK IOPSJOK COEIUHEHHS aTOMOB B MOJIEKYNIE COITIACHO MX K 5.7
HOMCHKIIATYPA | gaeHTHOCTH. OCHOBHBIE MOJOKCHUS TEOPUH XUMUYECKOTO CTPOCHUS OPraHMYECKUX 57
OpPTaHUHCCKUX | coequuenuit A.M. ByrtiaepoBa. YTIIepOAHBI CKEIET OPraHUYECKOW MOJEKYJIBL.
BCLICCTB 3aBUCHMOCTb CBOWMCTB BEIIECTB OT XHMMHYECKOTO CTPOCHHS MOIeKyld. M3omepus u

H30MEPBHI.

[Tonsitue o pynkuuonansHo rpynmne. Pagukan. [Ipunnunet kinaccudukanmu 5
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OPraHUYEeCKUX COeAMHECHUN. MexXIyHapOoIHAsl HOMEHKJIIATypa Y MIPUHIIUIIBI
HOMEHKJIATYphl OpraHndeckux coegunenuil. [lonsitue 06 azorcomepxammx
COEMHEHUX, OMOJIOTMYECKH aKTUBHBIX BEIIECTBax (YrieBoJax, xKUpax, Oeiakax u ap.),
BBICOKOMOJIEKYJIIPHBIX COSTMHEHUSIX (MOHOMED, TOJIUMEDP, CTPYKTYPHOE 3BEHO)

HpaKaneCKne 3aHATUA

HomeHnknaTtypa opraHndecKknx COeTMHEHUN OTIENIbHBIX KIACCOB (HACBIIICHHBIE,
HEHACBHIIEHHBIE U aPOMATUYECKHUE YTIEBOAOPOAbI, CIUPTHI, (DEHOJBI, aJIbJIETUIbI,
KETOHBI, KApOOHOBBIE KUCIOTHI U Ap.) COCTaBII€HUE TTOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (POPMYJI OPraHUYECKHUX BEIIECTB OTACIBbHBIX KJIACCOB, UCIOJIB3YS UX
HAa3BAaHUS [0 CHCTEMATUYECKON U TPUBUAIILHOM HOMEHKJIATYpe (3TUJICH, AllETUJICH,
TUIEPUH, PeHo, popManbeTul, YKCycHask KUCJIOTa, TIHUIKH). PacueTsl mpocTeitieit
(GbopMyJIbl OpraHUYECKON MOJIEKYJIBI, UCXO/ISl U3 DJIEMEHTHOT0 cocTana (B %)

Tema 7.2.
CBoiicTBa
OPTraHUYECKUX
COCIMHCHU I

OcHOBHOeE coepxKaHUe

14

TGOPGTI/I‘IGCKOG Oﬁyqefme

@OU3UKO-XUMUYECKUE CBOMCTBA OPraHUYECKUX COEJUHEHUW OTIEJIBHBIX KJIACCOB
(ocobeHHOCTH KiIacCU(UKALMY U HOMEHKJIATYPbl BHYTPH KJlacca; TOMOJIOTMYECKUN psifl U
obmas dopmyna; uzomepus; PuU3MUeCKue CBOWCTBA; XMMUYECKUE CBOMCTBA; CIOCOOBI
MOJIyYEHUSI): TPEAEIbHBIE YIIE€BOAOPOABl (AIKaHbl ¥ UUKIOAIKaHbI). ['OopeHne MeraHa
KaK OJIMH U3 OCHOBHBIX HCTOYHUKOB TeIIa B IPOMBIIIJIEHHOCTU U OBITY.

CBoiCTBa MPUPOAHBIX YIIIEBOJAOPOAOB, HAXOXKICHUE B PUPOJE U MPUMEHEHUE AJIKAHOB;

- TpeAeNbHbIC YIIEBOJOPOAbI (AIKaHbI U IUKIOAJIKaHbl). ['opeHne MeTaHa Kak OJVH U3
OCHOBHBIX HCTOYHHMKOB TeIJIJa B NPOMBINUIEHHOCTH W ObITy. CBOWCTBAa MNPUPOAHBIX
YIJIEBOAOPOJIOB, HAXOKICHUE B IPUPOJIE U MPUMEHEHUE AJIKAHOB;

- HEMPEENbHbBIC (AJIKEHBI, aJIKUHBI U aJTKAJIUEHbI) U ApOMATUYECKUE YIIIEBOIOPOIBI.
l'openue aneTuneHa Kak MICTOYHHUK BBICOKOTEMIIEPATYPHOTO MUIAMEHH JJISI CBAPKU U
PE3KH METAILIIOB

- KUCJIOPOJCOIeprKaIlIUE COSTUHEHUS (CIUPTHI U (DEHOJIBI, KAPOOHOBBIE KUCIOTHI U
3(UpHI, aNbAETUIB U KETOHBI, XKUPBI, YIIIeBoabl). [IpakTuueckoe mpuMeHeHne
STUJICHTIIUKOIIS, TaulepuHa, henona. [Ipumenenue popmanbaeruaa, aeTaibIeruaa,
YKCYCHOM KHCJIOTHI. Mbllla KaKk COJIM BBICHIUX KapOOHOBBIX KUCIIOT. Motolue CBOMCTBa

OK 01
OK 02
OK 04
IIK 5.7
5.7
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MBbLJ1a

HpaKanecmle 3aHATHUA

CBONCTBAa OPraHUYECKUX COCUHEHHUM OTACIbHBIX KJIACCOB (TpUBHAIbHAS U
MEXKyHapOIHasi HOMEHKJIATypa, XUMUYECKHUE CBOMCTBA, CITOCOOBI OIYUYEHUS):
NpeieIbHbIC (ATKAHBI U [IUKJIOAJIKAHBI), HEPEIEIbHbIC (AIKCHBI, aJIKUHBI U aJIKaJUCHBI)
Y apOMAaTHYECKUE YTII€BOAOPObI, CIIUPTHI U ()EHOBI, KAPOOHOBBIE KUCIOTHI U 3PUPHI,
aNbIETUbl U KETOHBI, aMUHBI 1 aMUHOKHUCIIOTHI, BBICOKOMOJIEKYJIAPHBIE COEAUHECHMUS.
3agaHus HA COCTABJICHUE YPABHEHNN XUMUUYECKUX PEAKIIUN C YHACTHEM OPTraHUYECKUX
BEIIECTB HA OCHOBAHUH UX COCTABA U CTPOCHUSA
CocraBneHne cxeM peakuui (B TOM YHCIIE MO MPEIJIOKEHHBIM LIENOYKaAM MPEBPALIECHU),
XapaKTEPU3YIOIIUX XUMHYECKHUE CBOMCTBA OPraHUYECKUX COCAUHEHHN OTAEIbHBIX
KJIACCOB, CIMOCOOBI MX TIOJYYEHUS W Ha3BaHUE OPraHUYECKUX COEIUHEHHM 10
TPUBUAJILHOW WM MEXIYHAPOJHON CHCTEMATUYECKON HOMEHKJIIATYPE.

Pemenune npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJ]aHUN HA CBOMCTBA
OPraHUYE€CKUX COCTMHECHUN OTJICIbHBIX KJIACCOB

JlaGoparopHasi padora

JlaGopatopHass paborta "[IpeBpaleHuss OpraHUYECKUX BEILECTB IPU HarpeBaHUu'.
[Tomy4yenue sTrICHA U U3yYCHHUE €T0 CBOMCTB. MOACIUPOBAHUE MOJIEKYJI U XUMUYECKHUX
NPEeBpaIeHN Ha IPUMEpe dTaHa, STUJICHA, alleTHIICHA U JIp.

Tema 7.3.
Nnentudukaru
sl OPTaHUIECKUX
BEIIIECTB, UX

OcHOBHOe cofepxkaHue

TGOPGTI/I‘IGCKOG Oﬁyqefme

buooprannyeckue coenunenus. [Ipumenenune u Orogoruueckas poJib yriieBo10B.

OK 01

OK 02

OK 04
K 5.7
5.7
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3HAUYCHUE U
MIPUMEHEHHE B
OBITOBOM U
MIPOU3BOICTBEH
HOH
eATEIILHOCTH
yeJIoBeKa

Oxwucnenre yriaeBo 0B - UCTOYHHUK YHEPTUH KUBBIX OpraHu3MoB. O0IacTH MPUMEHEHUS
aMUHOKHUCIOT. [IpeBpamenns 0eIKoB MUIIK B Opranu3Me. buonorundeckue GyHKIANA
oenkoB. buonornyeckue ¢pyHKIMH KUPOB. PoIh OpraHrdeckoll XUMUHU B PEIICHUN
po0JIeM MUIIEBON 0€30MaCHOCTH

HpaKanecmle 3aHATUA

Ponb oprannyueckoit XuMHUH B PEIIEHUH TTPOOJIEM SHEPreTUUECKON O€30MacHOCTH, B
Pa3BUTHUM MEIULIMHBI, CO3JaHUU HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTUH
(anpTepHATUBHBIC UCTOYHUKHU dHEPrun). OMACHOCTh BO3/ICMCTBHUS HA )KMBbIE OPraHU3MBbI
OpPraHUYECKUX BEIIECTB OTAEIbHBIX KIACCOB (YII€BOAOPOIbI, CHUPTHI, (DEHOIIBI,
XJIOPOPTraHUYECKUE MPOU3BOAHBIC, aTbJCTUABI U JIP.), CMBICH ITOKa3aTeJIsl MPEIeTbHO
JIOITYCTUMOM KOHLICHTPAallMU

JlabopaTopHble 3aHATUA

JlaGopaTopHass pabota: "VaeHTudukanms OpraHUYECKHX COCIUHEHUM OTACIbHBIX
KJIAaCCOB"

Nnentudukarus opraHM4eCcKuX COeTUHEHUN OTASIbHBIX KJIACCOB (Ha MpUMepe
aJbJIETUIOB, KpaxMalia, YKCYCHOU KUCJIOThI, OEJIKOB U T.I1.) C UCIIOJIb30BAHUEM HX
(bUBUKO-XMMUYECKUX CBOMCTB U XapaKTEPHBIX KAUECTBEHHBIX peakiuid. [leHarypanus
Oenka nmpu HarpeBaHuu. LIBeTHBIC peakuu 0enKkoB. BOZHMKHOBEHNE aHATTUTHYECKOTO
CHUTHAJIa C TOYKHU 3PCHUS XUMHYECKUX MPOIECCOB MPH MPOTEKAHUN KaUYECTBEHHOM
pPEeaKIiu, MO3BOJISIONIEH HACHTU(PUIIUPOBATH MIPETI0KEHHBIE OPTaHUYECKHUE BEIECTBA

KonTponbHas
pabota 3

CtpyKTypa U CBOMCTBA OPTAHUYECKUX BEIIECTB

I[Ipome:xyTouHasi aTTecTalus N0 AUcHUILIUHE ( 1M PepeHUINPOBAHHBII 3a4eT)

Bcero

72
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3. YCJIOBUSI PEAJIM3AIIMU TPOT'PAMMBI YYEBHOM
JAUCHUIIINHBI
3.1. TpeGoBanusi K MHUHUMAJIBHOMY  MAaTepPHAIbHO-TEXHHYECKOMY
o0ecreYeHn 1o

s peanuzanvii TporpaMMbl JUCHUIUIUHBL JTOJKHBL OBITH MPEIYyCMOTPEHBI
CJIeIyIOLIME CIIEUaIbHbIE TOMEIIECHHS: YY€OHbI KAOMHET XUMUU

O6opynoBanne yuyeOHOro kaOuHeTa (HAIJISIIHbIE MOCOOMs): HAOOpPHI
[IAPOCTEPKHEBBIX MOJIENIE MOJIEKYJ, MOJEIN KPUCTAIIIMYECKUX PEIIEeTOK,
KOJUIEKIIMM TOJIUMEPOB; KOJUIEKLMS TOPHBIX MOpPOJ U MHUHEPANoB, Tabiuila
MenneneeBa, yueOHble GUIbMBI, IUPPOBBIE 00PA30BATEIBHBIE PECYPCHI.

Texnnueckue cpeacrBa o00y4YeHHMsi: KOMIIBIOTEp C  YCTPOMCTBAMH
BOCIIPOM3BEAEHUS 3BYKa, IMPUHTEP, MYJIbTUMEAUA-TIPOCKTOP C IKPaHOM,
MyJIbTUMEIUAHAS JOCKA, YKa3Ka-IPE3eHTEP AJIsl MPE3EHTAIIUMN.

O6opynoBanue 1a00paTOPUN U pado4YUX MeCT Ja0OpPaTOPHU: MEH3YPKH,
MUTMETKU-KANEIbHULIBI, TEPMOMETPHI, (PUIbTpOBalIbHAS OyMara, MPOMBIBAJIIKH,
CTEKJIIHHBbIE TPOOUPKH, PE3UHOBBIE MPOOKH, (POHAPUKU, HAOOpP PEAKTHUBOB,
CTEKJIIHHBbIE TAJIOYKH, IITATHUBBI IJi1 NMPOOUPOK; MEPHBIE HUIUHJPHI, BOPOHKU
CTEKJISIHHbIC, BOPOHKM JenuTenbHble muinHapudeckue (50-100 mur), ctylIK 5.7u ¢
nectukoM, (apdopoBbie YalIKy, MUHIETHI, (GUIBTPH OyMakHbIe, BaTa, Mapis,
YacOBBIE CTEKJIA, AIEKTPOIUIMTKH, JIa0OpaTOPHbBIE IITATUBBI, CIIUPTOBLIE TOPEIIKH,
CIIUYKH, TPUOOP JIS MOTYUYEHHUSI Ta30B (MK IPOOUpPKA ¢ TA300TBOIHOM TPYOKOIl),
nepkaTenu sl MpOOMPOK, CKISIHKK [ XpaHEHUsS PEaKTUBOB, pPa3laTOYHBIC
notku; xumudeckue ctakaubl (50, 100 u 200 Mi); mmaTeau; MUHIETHl, TUTCIbHEIC
LU, CEKYHJOMEpPHI (TaiiMepbl), MepHble npodupku (Ha 10-20 mi1) U mMepHbIe
koJobr (25, 50, 100 m 200 mur), BomstHass OaHs (MUIM TEPMOCTAT), CTEKISHHBIC
MaJlouKH; KOHWYECKHe KoJObl jyisi tutpoBaHus (50 m 100 mu1); MHAMKATOpPHBIE
MoJIOCKU st ompenenenuss pH uw  crangapTHas UHAMKATOpHas —IIKAJa;
YHUBEpCaNbHBIA UHAUKaTOp; nunetku Ha 1, 10, 50 mu (unu go3atopel Ha 1, 5 u 10
MJI), OIOpeTKHM Il TUTPOBaHMS, MEIWIMHCKHE Mmmpuibl Ha 100-150 wm,
nabopaTopHbIe W/WIU aHATUTUYECKUE Bechbl, pH-MeTphl, CylUIbHbIN mIKad, U ap.

nabopaTtopHoe 000PYI0BaHHUE.
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3.2. HudopmanunoHHoe obecrieyeHre peain3auu NporpaMmbl

OCHOBHBIE UCTOYHUKHU:
1. Tabpuensa O.C. Xumus. 10 knacce. YrmyOaennsiit ypoBenb: yueonuk / O. C.

INa6puensn, U. I'. Octpoymos, C. A. Cnaakos. - [Ipocsemenne, 2022. — 399

2. Xwumwus. 11 xnacc. Yrnyonennsiit ypoBens: yueOnuk / O. C. I'abpuensn, U. I'.

Octpoymos, C. A. Cnankos, A. H. JIéskuH. - [Ipocsemenune, 2022, — 432
JlonoJTHUTEIbHBIE HCTOYHUKM:

http://znanium.com — IBC «3HaHRYM»

http://e.lanbook.com — IBC «JIanb»
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4. KOHTPOJIb M  OLIEHKA PE3YJIbTATOB OCBOEHMS
OBPA30OBATEJBLHOI TUCUUTIIIMHBI

KoHTposb U o1eHKa pe3yabTaToB OOyUYEHHUS OCYIIECTBISETCS MPEnojaBaTesieM
B TMpollecce MPOBEACHUS NPAKTUYECKUX 3aHATUA ¢ JA0OpaTOpHBIX padorT,
TECTUPOBAHMS, A TAKXKE BBIMIOJTHEHUS OOYUYarOIIMMUCS WHIUBUAYAJIBHBIX 3aJaHUM,
MIPOEKTOB, UCCIeNOBaHUN. Pe3ynbTaThl 00yUYeHHS ONMPENEsaOT, YTO 00yYaromuecs
JNOJOKHBI  3HaTh, NOHUMATh H JAEMOHCTPUPOBATh IO 3aBEPUICHUH H3YyUYEHUS
TUCLUIUIUHBI.
st popMupoBaHUs, KOHTPOJIS U OLIEHKU PE3yIbTaTOB OCBOCHUS YyueOHOMU
JUCLUIUIMHBI HCTIOJIB3YETCSI CHCTEMA OLIEHOYHBIX MEPOIPUITUNA, TPEACTABIISIONIASL
coOOl KOMIUJIEKC Y4Ye€OHBIX MEpOIpPUSATHI, COIJIACOBAHHBIX C pe3yJbTaTaMU
oOyuenus u chopmynupoBanbix ¢ yauetoM OI'OC CO0 (mpeaMeTHble pe3yabTaThl
o gucuuiuinae) u ®I'OC CIIO
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OK/IIK

Monyas/Pa3nen/Te
Ma

PesynabTar 00yuenust

THIBI OLEHOYHBIX MEPONPUATHI

5.7
I | OcHoBHOe conep:kanHe
1 Pasnes 1. OcHoBbl | @opmyaupoBaTh 6a30BbIe
CTPOCHMS BeleCTBA | NOHATHSA M 3aKOHBI XMMHMH
1. Tect «CTpoeHHe aTOMOB XMMHYECKUX 3JIEMEHTOB U MPUPOJIa XUMHUUECKOU
1.1 | OK 01 [Crpoenue aToMOB COCTaBIISITh XUMUYECKHE ect «CTpocHHe aToMO COKHX SJICMCHTO PUpOZ cecko
. BA3U».
XUMHUYECKUX (bopMyIbl coeIMHEHHH B g 33 .
. 3a1a4y Ha COCTaBJICHUE XUMHUECKHUX MyJI ABYXaTOMHBIX WHEHUN
DIIEMEHTOB ¥ COOTBETCTBUHU CO CTEIIEHBIO A coc cHue ec )q)op YL ABYXato COC/pIHE
KCUJIOB, CYJIb(UI0B, THAPUIOB H T.I1.).
pupoaa OKUCIICHUSI XUMHUYECKUX gogc 710B, CYIB(GIA0B, rHAPHIO . . .
. .3aaHus Ha UCIOJIb30BAaHUE XMMHUUECKOW CUMBOJIMKU 1 HA3BaHUI VMHEHU T
XUMUYECKOU CBSI3U | DJIEMEHTOB, UCXOIS U3 A CHOIB30 © CCKOH CHMBO JHas COCIIHC 0
HOMEHKJIAType MEXAyHapOAHOT aT TUYECKON U NPUKIIATHON XUMHHU U
BATCHTHOCTH ¥ SIIEK oMe YPE MEXIyHapOJHOTO COI03a TEOPETHIECKO p JTHO
TPUBUAJIbHBIX Ha3BaHUM JUIsl COCTaBJICHUS XUMHUECKUX MyJI IByXaTOMHBIX
TPOOTPULIATENBHOCTH P PIX Ha3 fPL COC © ee (bopmyn 1Byxato
coeMHEHU (OKCHIOB, CYyIb(UA0B, THAPUIOB U T.I1.) U JPYTUX HEOPraHUUECKUX
COCIMHEHMM OTIEIbHBIX KIIACCOB
JlaGoparopHas paboTa
N XapakTepu3oBaTb XUMUYECKUE .
1.2 | OK 01 [[lepuognueckuit P P 1. Tect «MeTannuueckue / HEMETATUTMYECKUE CBOMCTBA, 3JIEKTPOOTPULIATEIHLHOCTD
JIEMEHTBI B COOTBETCTBHUHU C UX
OK 02 PakoH u tabnuua N U CPOJICTBO K DJICKTPOHY XMMHUYCCKUX BJICMEHTOB B COOTBETCTBHUE C UX
IIOJIOKEHUEM B IIEPUOANYECKOU .
JI.1. Meneneesa JJIEKTPOHHBIM CTPOECHUEM U MOJI0KEHUEM B IIEPUOAUYECKON CUCTEME XUMHUUECKUX
CUCTEME XUMHUUYECKUX
anemenToB J[.U. Menneneera».
sanemenToB .M. MenaeneeBa
2. IlpakTuyeckue 3aaHusl HA YCTAaHOBJIEHUE CBSI3U MEXJy CTPOEHHEM aTOMOB
XMMHUYECKHX AJIEMEHTOB U IEPUOJUUYECKUM U3MEHEHNEM CBOMCTB XUMUYECKUX
JIEMEHTOB U UX COCIMHEHUI B COOTBETCTBUU C NOJIOKeHUEM llepronnyeckoin
CUCTEME.
[IpakTHKO-OpHEHTHPOBAHHBIE TEOPETUUECKUE 3aJaHHsI Ha XapaKTEpU3aLINIO
XUMUYECKUX AJIEMEHTOB: «MeTtaminueckue / HeMeTallInueCKre CBOMCTBA,
IEKTPOOTPULIATENILHOCTD U CPOJCTBO K DJIEKTPOHY XUMUYECKUX HIEMEHTOB B
COOTBETCTBUE C UX NIEKTPOHHBIM CTPOCHUEM U II0JIOKECHUEM B IIEPUOIUYECKON
cucreMe xumuueckux saemenTon .M. MenaeneeBa»
Pasnen 2.
2 o XapakTepu3oBaTh TUIIbI
XuMH4yecKkue N KonTpoubHas padora «CTpoeHne BemecTBa M XHMHUYECKHE PeaKIu»
XMMHYECKHX peakuuii
peakuuu
2.1 | OKO1 (Tunsl xumudeckux | COCTaBIIATH peakiuu 1. 3agauu Ha COCTAaBJICHUE YPAaBHEHUI peaKUil:
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OK 04 [peakuuii COCIMHEHMUS, PA3TOKEHUS, - COCIUHEHWS, 3aMEeIEHUs, Pa3TIO’KEHHUs, OOMEHa;
oOMeHa, 3aMelleHus, - OKHCJIMTEIbHOBOCCTAHOBUTEILHBIX PEAKIIUI C UCTIOJIb30BAHUEM METO/1a
OKHCIIUTEIHHO- AIIEKTPOHHOTO OanaHca.
BOCCTAHOBUTEIJIbHBIC PEAKIIH 2. 3aiaun Ha pacyeT MAcChl BEIIECTBA I 00BEMa ra30B 110 U3BECTHOMY
KOJINYECTBY BEIECTBA, MACCE MM 00BbEMY OJTHOTO U3 YYACTBYIOIIMX B PEaKIHH
BEIIECTB; PacyEThl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOILYKTOB PEAKIINH,
€CJIM OJTHO U3 BEIIECTB NMEET
2.2 Onexrpormutiieckas | COCTapIATh ypaBHEHUS 1. 3ajaHus Ha COCTABIEHHE MOJIEKYJIAPHBIX ¥ HOHHBIX PEAKIIUii C y4acTHEM KUCJIOT,
ACCOLMALHS 1 XUMHUHCCKUX PCAKINI MOHHOTO | ocxoBanuii v cosIeil, YCTAHOBIIEHHE M3MEHEHHS KUCIIOTHOCTH CPEIbI
MOHHBIH 0OMeH obMeHa ¢ yqacTiem 2. JTaboparopnas pabora "THIIbI XAMUYIECKUX peaKimii”
HEOPraHNYECKUX BEIIECTB
3 IPa3nen 6. PacTBopsl
MccsienoBaTh HCTHHHBIEPACTBOPHI € 32/IaHHBIMUXAPAKTEPUCTHKAMHU
3.1 OK 01 [TonsiTHe 0 Paznuuars HCTUHHBIE PACTBOPBI L. 3a51a1u Ha NIPUTOTOBJICHUE PACTBOPOB.
OK 02 2. IIpakTHMKO-OPUEHTUPOBAHHBIE PACYETHBIC 3aJaHUs] HA JUCIIEPCHBIE CUCTEMBI,
IK 5.7 5.7 PacTPopax UCIIOJIb3yeMBbIe B OBITOBOW M MPOU3BOJICTBEHHOH JIETETLHOCTH YEJIOBEKA
3.2 OK 01 MccnenoBanue Hcenenosats q)anKO_ JlaboparopHas pabota "[IpurorosieHue pacTBOpoB"
OK 0411K . XUMHYECKHUE CBOMCTBA
CBOWCTB pacTBOPOB
5.75.7 VICTUHHBIX PACTBOPOB
4 Pasjen 4. CTpoenne | yiecuenopars crpoenne u KonTposbHas paora «CBoiicTBa HEOPIrAHHYECKHX BeHIECTB»
U cBoOlicTBa CROICTBA
HEOPraHWIECKUX | yeopraHMYeCKHUX BEIIECTB
BelIeCTB
4.1 OK O1IIK Kraccuburanms, Kraccubummposars 1. Tect «H(lMeHKnaTypa H Ha3BaHWE HEOPraHMMECKHX BEIIECTB HCXOM H3 HX
5.75.7. HOMEHKIATYDA U HEOPTAHUYECKHE BEIECTRA B XUMHYECKON (hOPMYIIBI HITU COCTaBIICHUE XUMHIECKOH (bOIV)Mym,I UCXOMs U3
CTpoCHHE COOTBETCTBUH C HX CTPOCHHEM Ha3BAHNUs BELIECTBA 10 MEHKIYHAPOHOMN Wl TPUBHAILHOH HOMEHKIIATYPE>.
HEOPTAHHUECKHX 2. 3aja4u Ha pacyeT MacCOBOM A0 (MacChl) XUMHUYECKOTO 3JIEMEHTA
BEILIECTB (coenMHEHUs) B MOJIEKYJIE (CMECH).
3. IIpakTuyeckue 3aaaHus MO KIACCU(PHUKAINN, HOMEHKIATYPE U XUMUYECKHM
(dopMyaM HEOPraHMYECKUX BEUIECTB PA3TUUHBIX KJIACCOB.
4, TIpakTHueckue 3aJaHus Ha ONPEICICHNE XUMHUUECKONW aKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BHJIa XUMHUECKOW CBSI3U M TUIA KPUCTATUIMYECKOHN pelIeTKH
4.2 8§ 8; DU3HUKO-XuMHuUeckue| Y CTAaHABIMBATh 3aBUCUMOCTD 1. Tect «OcOOEHHOCTH XMMUYECKUX CBOMCTB OKCHJIOB, KHCJIOT, OCHOBAHHH,

CBOMCTBA

(U3UKO-XUMHUYECKUX CBOHCTB

aM(pOTEPHBIX TUAPOKCUIOB U COJICH».
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IIK 5.7 |Heoprannyeckux HEOPraHUYECKUX BEIIECTB OT 3aaHus Ha COCTABJIEHUE YPAaBHEHUI XMMUYECKUX PEAKLUN C y4aCTHEM IIPOCTHIX U
5.7 BELICCTB CTPOEHHUsSI AaTOMOB U MOJIEKYJI, & | CJIIOKHBIX HEOPraHUYECKHUX BEIECTB: OKCUIOB METAJUIOB, HEMETAIIJIOB U
TaK)Ke THUIA KPUCTAUINYECKOU aM(OTEPHBIX 3JIEMEHTOB;
peleTku HEOPraHMYeCKUX KUCIOT, OCHOBAaHHUM U aM(OTEPHBIX THAPOKCUIOB,
HEOPraHMYECKUX COJICH, XapaKTepH3yIOUIUX UX CBOMCTBA U CIIOCOOBI MOTy4YEHHUSI.
2. 3. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKNE 3a1aHNS HA CBOMCTBA U
[IOJIyYCHUE HEOPraHUYECKUX BEILIECTB
3. JlabopaTopnas pabota «CBOICTBa METAIIIOB».
4, JlabopatopHast paboTa «XapakTep AMCCOUUAINH PA3TUYHBIX THAPOKCUIIOB».
43 | OKO0l Hnentudpukanus Hccnenosath KauecTBEHHbIC 1. IIpakTHKO-OPUEHTHPOBAHHBIE 3a/IaHKs 110 COCTABIEHUIO XUMHYECKUX PEAKIMi C
OK (2 |HCOPTaHMYCCKUX pcaknun HCOPTaHMICCKUX y4acTHEM HEOPraHMYECKUX BEIIECTB, UCIOIb3yEMBIX ISl UX UICHTU(UKAIIH.
OK 04 [BCUICCTB BEIICCTB 2.JIaboparopHas pabdora: "M neHTuuKays HeOpraHu4ecKux BeniecTs”
Pasnea S.
5 XapakTepu3oBaTh BIUsIHUE
Kunernueckue u
pa3Iu4HbIX (paKTOpPOB HA
TePMOAMHAMUYECKHU
paBHOBecHE H CKOPOCTh
€ 3AKOHOMEPHOCTH .
XMMHYECKHX peaKnuii
NPOTeKAHUS
XHMHYECKHX
peakuui
XapakTepu3oBaTh BIUSHUE
OK 01 [Ckopoctb paKIep
OK 02  lxmmmdeckux KOHLIEHTPALUU Pearupyonmx [IpakTHKO-OpUEHTHPOBAHHbBIE TEOPETUYECKHE 3aJaHUsI HA aHAIU3 (PaKTOpOB,
MK 5.7 peaiuii BELIECTB U TEMIIEPATYPHI HA BIIMAIOIIMX HA U3MEHEHUE CKOPOCTU XUMUYECKOH peakuuu. IIpakTuko-
57 ’ XyMiue c Koe CKOPOCTb XUMHUUYECKHUX PEAKIUi | OPUEHTUPOBAHHBIC 3a1aHKs HAa NpuMeHeHue npuHuumna Jle- [larense s
paBHOBECHE XapakTepu30BaTh BIUSHUE HAXO0X/ICHUs HallpaBJIEHUsI CMEIIEHNS PAaBHOBECHSI XUMUYECKON PEAKIIMHN U aHAJIN3

WU3MEHEHUs KOHLICHTpaluu
BEILECTB, PEAaKLMU CPEIbl U
TEMIIEpaTypbl HAa CMELICHUE
XUMHYECKOIO0 PAaBHOBECHUS

(baxkTOpOB, BIMSAIOUINX HA CMEIIEHNE XUMUYECKOTO pAaBHOBECHUS
ﬂa60paTOpHa${ pa60Ta <<CI<OpOCTb XUMHNYECCKUX peaKHHﬁ. CMeH_[eHI/Ie XUMHUYCCKOT'O
PAaBHOBCCHA»

II

6. IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COCPKAHUe (CoAepKaHUe NPUKJIATHOT0 MOAYJIsI)

6

Pasnea 6.

Xumus B ObITY U
MPOU3BOJACTBEHHOMI
e TeJJbHOCTH

OneHuBaTh NMOCJAEACTBHSA
OBbITOBOM M IPOM3BOACTBECHHOM
JesATeJIbHOCTH YeJI0BeKa ¢
NO3UIHUA IKOJTOTHYECKOH
0e30macHOCTH

3amura Keiica (¢ yueroM Oyayumeii npogecCHOHAILHOM A€ TeIbHOCTH)
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4eJ0BCKA

OK 01 . . .
OK 02 Xumust B ObITY U OnenuBath NOCIEICTBUSA Ketic (¢ yuerom Oynymieit npodeccroHanbHON AeITeIbHOCTH)
OK 04 MPOM3BOJCTBEHHON | OBITOBOW M MPOU3BOACTBEHHON | BO3MOKHBIE TEMBI KEWCOB:
OK 07 ACATCIIBHOCTH JACATECIbHOCTH YCJIOBEKA C 1. Opranuyeckue ¥ MUHepaibHble yo0peHus. [IpuMeHsieMblie B CETbCKOM
K 5.7 ueaoBeKa MIO3ULIMM DKOJIOTUYECKON XO3SIICTBE.
57 ' 0e30macHOCTH 2. JIekapcTBa Ha OCHOBE paCTUTEIbHBIX IIPENIAPATOB
' 3. Moronue cpeacTsa Ha HaTypajabHOW OCHOBE.
Pa3znen 7. Ctpoenne
7 i colicTEA HccienoBaTh cTpoeHUe U
CBOMCTBA OPraHUYeCKHX KonTposbHas pabora «CTpoeHne U CBOWCTBA OPraHMYeCKUX BelecTB»
OpPraHu4YecKux
BellecTB
BelecTB
K 01 1. 3agaHus Ha COCTABJICHUE HA3BAHU OPraHUYECKUX VHEHUH I
71 OK 0 Kraccuburanms, Kraccubummposars 3ag cOCTaBIICHUE Ha3 op €CKUX COEAMHEHUH 110 TPUBUAIBHON
MK CTpocHHE 1 OPTAHHUECKHE BEIIECTRA B WIM MEXAYHAapOJHON CUCTEMATHUECKON HOMEHKIIATYE.
2. 3aiaHus Ha COCTABJICHUE TIOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX MyIT
5.7 HOMEHKJIaTypa COOTBETCTBUU C UX CTPOCHUEM 3an coc CHHE 110 coKpale CTPYKIYP (bopmy
OpTaHHUECKIX OPraHHYECKHX BEIIECTB OT/CIbHBIX KIIACCOB. }
- 3. 3agaum Ha orpeesieHUe MpocTene GopMyIbl OpraHMUECKOW MOJIEKYJIHI,
HCXOJ M3 DJIEMEHTHOT0 cocTana (B %)
o 1. 3aiaHus Ha COCTABIICHU ABHEHUI XUMUYECKUX PEeaKLUI
7.2 | OKO01 [CgoiicTBa YcranaBinuBaTh 3aBUCUMOCTh 3an coc CHUC ypaBHC CCKHX pCaKiMi € ydacTieM
. TaHUYECKUX B TB HAa OCHOBaHHUM UX COCTaBa U CTPOCHUS.
OK 02 [|oprannyeckux (UBUKOXUMUYECKIX CBONCTB (2)p 3 e CImeC OCHO | X €oC CTPOCHH:
o . 3a/1aHus HA COCTABJICHUE YPAaBHEHUI XUMUYECKHIX PEaKIU, HILTIOCTPU
OK 04 [coenunenuit OPraHUYECKUX BEUIECTB OT a coc CHUC ypaBHC CCKHX pCaKiiH, fOCTPHPYIOIHX
K 5.7 CTPOHHS MOTICKYIT XHMUYECKHE CBOHCTBA € Y1ETOM MEXaHH3MOB NPOTEKAHNS JAHHBIX PeaKliii 1
TEHETHUYECKOM CBSI3U OPraHMUYECKUX BEIECTB Pa3HbIX KJIACCOB.
3. PacueTHble 3aaun 110 ypaBHEHUSAM PEAKLMM ¢ yUaCTUEM OPraHUUYECKUX
BELIECTB.
4, JlaboparopHas pabota "[IpeBpalieHust OpraHMuecKHX BEIIECTB IIPH HarpeBaHuu"
OK 01 Mnentuduxamnms 1. IIpaKkTHUKO-OpUEHTUPOBAHHBIE 3aIaHUS I TABJICHUIO XUMHUYECKUX 5
7.3 A (uxan HccnenoBaTh KaueCTBEHHbBIE P 0-OpHCHTHPO © 3an 0 coc CHHIO CCKHX PCAKIHH €
OK 02 |oprannyeckux y4acTHEM OPIaHWYECKUX BELIECTB, B T.U. UCMOIB3YEMBIX IS MX HJICHTU(UKALIUY B
peakuuy OpraHM4ecKux
OK 04 emectB, ux . OBITY Y IPOMBIIIIJICHHOCTH.
COEIMHEHMH OTIEIbHBIX ; .
[IK 5.7 43nauenue u 2.JIaboparopHast padota: "MaeHTnduKkanus oOpraHn4ecKuX COSMHEHUN OTAETbHBIX

MPUMEHEHUE B
OBITOBOI U
MTPOU3BOICTBEHHOMN
EATEIbBHOCTH
yeIoBeKa

KJ1aCCOB

KJraccoB"”
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BueypouHnasi nesiteqibHOCTHL «Pa3roBopbl 0 Ba:KHOM» pa3padoTaHa B
COOTBETCTBUM C TPEOOBAHUAMMU:

«  @epepanbHOoro 3akoHa oT 29.12.2012 Ne 273 «0O6 oOpa3oBaHuu B
Poccuiickoit @enepaunmn»;

- Ilpukaza MunoOpunayku ot 17.05.2012 Ne 413 «O06 yTBepxAcHUU
(dbenepanbHOro rocyAapcTBEHHOr0 00pa30BaTEIbHOIO CTaHJapTa CPEIHEro OOIIero
00pa3oBaHUI»;

« MeToandeckux peKOMEHJAIMKA TO0 HCIOIb30BAHUI0O U BKJIIOUEHHUIO B
coJepkaHue Tpolecca OOydeHUs M BOCIUTAHHUS TOCYJAPCTBEHHBIX CHMBOJIOB
Poccuiickoit @enepanuu, HanpaBiIeHHbIX THCbMOM MuHnpocsenienus ot 15.04.2022
Ne CK-295/06;

«  MeToandeckux PEKOMEHIAIMI MO YTOYHEHHUIO TMOHATHUS U COACPKAHUS
BHEYPOUHOU AEATETLHOCTU B paMKaxX peajn3aliii OCHOBHBIX 00111€00pa30BaTeIbHBIX
MporpaMm, B TOM YHUCJIE€ B YACTU MPOCKTHOU ESITEIHLHOCTH, HAMIPABICHHBIX MUCHMOM
Muno6pnayku ot 18.08.2017 Ne 09-1672;

«  Crparerun passutus Bocnutanus B Pocculickont @enepanum Ha NEpUOL
no 2025 roma, yrBepxkAcHHOUW pacnopsbkeHneM [IpaButensctBa oT 29.05.2015 Ne
996-p;

- CII2.4.3648-20;

- CanlluH 1.2.3685-21;

- TIOOIL.

Hear kypca: ¢QopMupoBanue B3MVISIAOB  IIKOJIBHUKOB HAa  OCHOBE
HallMOHANIbHBIX I[EHHOCTEW uepe3 HU3y4YeHHE IEHTPAIbHBIX TE€M — MaTPUOTU3M,
IPaKIaHCTBEHHOCTb, UCTOPUYECKOE MPOCBEIICHUE, HPABCTBEHHOCTh, IKOJIOTHUSI.

OcHoBHBIE 32124K:

- BOCIUTAaHHE AaKTUBHOW TpakJIaHCKOW MO3UIUHU, JyXOBHO-HPAaBCTBEHHOE
Y MaTPUOTUYECKOE BOCIIUTAHNE HAa OCHOBE HAIIMOHAIBHBIX IEHHOCTEH;

- COBEpIICHCTBOBAHME  HABBIKOB  OOIIEHHS CO  CBEPCTHUKAMU U
KOMMYHHUKAaTUBHBIX YMEHHUII;

- TOBBIIIEHHE O0IIEH KyJIbTYphl 00yYarOIUXCs, YIIyOlIeHne UX UHTepeca K
M3YUYEHUIO U COXPAHEHUIO UCTOPUU U KYJbTYPhl pOJHOTO Kpasi, Poccuu;

- pa3BUTHE HABBHIKOB COBMECTHOW [IEATEIIBHOCTH CO CBEPCTHUKAMH,
CTAHOBJICHHE Ka4ecTB, 00ECHEUYMBAIOIINX YCIEIIHOCTh y4acTHS B KOJUJIEKTUBHOM
NeATENbHOCTH;

- ¢dopmupoBaHue KyJIbTyphl MOBEACHUS B MH(OOPMALIUOHHOMN Cpejie.

dopma opraHu3alMu: JUCKYCCUOHHBIN KITyO.

Conepxanue Kypca BHEYPOUHOI 1eATEIbHOCTH

Conepxanue Kypca «Pa3roBopsl 0 BaKHOM» HampaBieHO Ha (POPMUpPOBAHUE Y
00yyYaromuxcs EHHOCTHBIX YCTAHOBOK, B UKCIIE KOTOPBIX — CO3UJIaHUE, TATPUOTU3M



U CTPEMIICHUE K MEXHAIIMOHAJIBbHOMY €IMHCTBY. TeMbl 3aHATUH MPUYPOUEHBI K
rOCyIapCTBEHHBIM  Mpa3JHUKaM, 3HAMEHATEIbHBIM  JaTaM, TPaJULIHAOHHBIM
Mpa3gHUKaM, TONOBIIMHAM CO [JHS POXICHUA W3BECTHBIX JIOAEH — YYEHBIX,
MHUCATENIEN, TOCYIapCTBEHHBIX AEITENIEU U AESATENIEN KYJIbTYPhI:
1. Jlens 3HaHMI

Hamra crpana — Poccust

165 net co nus poxaenus K.9. [{luonkoBckoro

JleHb My3BbIKU

JIeHb TOXHUIOTO YEITOBEKA

JleHb yuurens

JleHs oTa

MexyHapOoIHbINA JIEHb IKOJBbHBIX OMOINOTEK

JleHb HapOTHOTO €IMHCTBA
. MBI pa3Hbie, MBI BMECTE

A S A ol

o
—_ O

. Jenp maTepu

[S—
>

CumBouiel Poccun

[S—
[9})

. Bononrepsl

[E—
N

. Henb I'epoeB OTeuecTBa
. Henb KoHCcTHTYIMH

—
AN DN

. Tema HoBoro roga. Cemelinble pa3IHUKU U MEUTHI

[S—
3

. PoxxnecTBO

[S—
o0

. JleHb cuaTHs 6710Kaabl JIeHmHTpaga

[S—
Ne

. 160 net co s poxaenus K.C. CTaHHCIaBCKOTO
. JIeHb pOCCUNCKON HAayKU
. Poccus u mup

NS 2 \S I \O]
o = O

. Jlenpb 3amuTHHKa OTEeUecTBa

[\
(O8]

. MexayHapOaHbIN )KEHCKUN 1EHD

24. 110 et co AHS POXKICHUS COBETCKOIO MHUCATENsl M MO03Ta, aBTOpA CJIOB
rumMHOB P® u CCCP C.B. Muxankosa

25. Henb Boccoenunenus Kpeima ¢ Poccueit

26. BcemupHblii 1eHb TeaTpa

27. JleHb KOCMOHABTUKU. MBI — 1iepBEbIE!

28. IlamMsATh O TeHOIHUAE COBETCKOTO Hapoa HAIMCTaMHU U UX MTOCOOHUKaMHU

29. Jlenn 3emn

30. Henpb Tpyna

31. Jlenn [loOGenbl. beccmepTHBIM MOTK

32. JleHb I€TCKUX OOIIECTBEHHBIX OpraHu3aIui

33. Poccus — ctpaHa BO3MOXKHOCTEHN

I[lnanupyemble pe3yJbTaThl 1eTEJIbHOCTH



JInuHOCTHBIE pPe3yJbTAThI:

«  CTaHOBJICHHME IIECHHOCTHOT'O OTHOIIIEHUs K cBoer Pomune — Poccun;

+ OCO3HAHMWE CBOCU OTHOKYJBTYPHOM M POCCUUCKOW T'pPaKIaHCKOU
UJIEHTUYHOCTH;

«  COMNPUYACTHOCTH K MPOILIOMY, HACTOSIIEMY U OyaylleMy CBOEW CTpaHbl U
POJHOTO Kpas;

«  YBa)XXEHHUE K CBOEMY U JAPYTUM Hapojaam;

«  TIEpBOHAYAJIbHBIC MPEJCTABICHUS O YEJIOBEKE KaK 4JIeHE OO0IIecTBa, O
MpaBax U OTBETCTBEHHOCTH, YBa)XEHUU U JIOCTOMHCTBE YEJIOBEKA, O HPABCTBEHHO-
ATUYECKUX HOPMaxX MOBEJCHUS U MPaBUIaX MEXKITUYHOCTHBIX OTHOIICHUI;

«  TIpU3HAHHE UHAWUBUYAJTHbHOCTU KaXKIOTO YEJIOBEKA;

«  TPOSBJICHUE COMEPEKUBAHMUS, YBAKEHUS U TOOPOXKEIATEIbHOCTH;

«  HempusiTHE JIOOBIX (GOpM TOBEICHHUS, HAMPABICHHBIX Ha MNPUYUHEHUE
(bU3UYECKOr0 U MOPATILHOTO Bpeaa APYrUM JIOJISM;

«  OepeXHOe OTHOIICHHUE K IPUPOJIE;

«  HEINPHUATUE AECUCTBUH, IPUHOCAIIUX BPE IIPUPOJIE.

MeTtanpeaMeTHbIe pe3yJbTAThI

OBaanenne YHHBEpPCAJIbHBIMHI yueOHbIMHI NMO3HABATEIbLHBIMHI
AeMCTBUAMM:

1) 6a30BBI€e JJOrHUYecKHe JeHCTBHA:

« CpaBHUBaTh OOBEKTHI, YCTAHABIMBATH OCHOBAHHS ISl CpPaBHEHUS,
yCTaHABIIUBATh aHAJIOTHUH;

+  00BEIMHATH YaCTU 00BEKTA (0OBEKTHI) MO ONPEACIIEHHOMY NPU3HAKY;

«  OMNpEeNeNATh CYIIIECTBEHHBIH MPU3HAK ISt KJ1accuduKaiuu,
KJIacCU(UIIUPOBATH MPEIJIOKEHHBIE O0BEKTHI;

«  HaAXOJIUTh 3aKOHOMEPHOCTHU U MPOTUBOPEUUS B paccMaTpUBaEeMbIX (PakTax,
JAHHBIX U HAOJIIOJICHUSX HAa OCHOBE MPEJJIOKEHHOTO MEIaroruueckuM pabOTHUKOM
aIropuTMa;

«  BBIABIATH  HEAOCTATOK  WHpOpMauuM  JUIsi  pelieHus  ydyeOHOH
(MpakTHUYECKOM) 3a/1a4d HA OCHOBE MPEIIOKEHHOTO allTOPUTMA;

« YCTaHABIMBATH  NPUYUHHO-CJIEACTBEHHBIE  CBSI3M B  CHUTyaIUsX,
MOAAAIONIUXCS HEMTOCPEACTBEHHOMY HAOJIIOJIEHUIO WM 3HAKOMBIX IO OIbITY, JIe7aTh
BBIBO/IbI;

2) 0a30BbIE HCCJIEI0BATEILCKUE eiiCTBUA:

«  ONpENEeNsATh pPa3phlB MEXAY pPEATbHbIM U JKEJNATEeIbHBIM COCTOSHHEM
o0bekTa (CUTyallud) Ha OCHOBE MPEJIOKEHHBIX TMEJarornueckuM pabOTHHUKOM
BOITPOCOB;

« C TIOMOUIBIO TMENaroruyeckoro paboTHHUKA (QOPMYIUPOBATH  IIENb,
IJIAHUPOBATh U3MEHEHUS! 00bEKTa, CUTYallUH;



«  CpaBHUBATh HECKOJILKO BapHAHTOB PEIICHUs 3aJlau, BbIOMpaTh Hanbosee
MOAXOASIIMNA (HA OCHOBE MPEIIOKEHHBIX KPUTEPUEB);

«  TPOBOJUTH MO MPEMJIOKEHHOMY IIJIAHY ONBIT, HECIOKHOE HCCIIeI0BaHUE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEW OOBEKTAa M3YYEHHs] U CBA3EH MEXIy OOBEKTaMH
(4acTh — 1eJ0€, MpUIuHA — CJIEJICTBUE);

«  GopMyIHUpPOBATh BBIBOJBI U MOJKPEIUIATH UX JI0KA3aTEILCTBAMU HA OCHOBE
pEe3yJIbTaTOB NPOBEJACHHOTO HaOMIOAeHUsT (OmbITa, W3MEPEHUs, KiIacCU(PUKAINY,
CpaBHEHMSI, UCCIICIOBAHUA);

«  TPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCOB, COOBITMI U HX
MOCJIEICTBUS B aHAJIOTUYHBIX WJIA CXOAHBIX CUTYalUsIX;

3) padora ¢ ungopmaumeii:

«  BbIOMpATH UCTOUHHK MOTYUYEHHS UH(DOPMALINH;

«  COTJACHO 3aJITaHHOMY aJTOPUTMY HaXOJUTh B MPEJI0KEHHOM HCTOUHUKE
uH(pOpMaIUIO, MPEJCTABICHHYIO B SBHOM BHUJIE;

« pacmo3HaBaTh  JOCTOBEPHYIO M  HEJIOCTOBEpPHYIO  HH(MOpMAIHIO
CaMOCTOSITEJILHO WJIM Ha OCHOBAHUU MPEJIOKEHHOTO IMEIaroruueckuM pabOTHUKOM
crioco0a ee MPOBEPKH;

« coOmomaTh € TMOMOIIBI B3pPOCHBIX (MEAaroru4eckux pabOTHUKOB,
poauTene (3aKOHHBIX MPEICTABUTENCH) HECOBEPIICHHOJETHUX OOYYaOIIMNXCS)
npaBuiia MHPOPMAITMOHHON 0€30MaCHOCTH MPHU MOUCKE UH(DOPMAILIMKU B UHTEPHETE;

«  aHAJIM3MPOBATH U CO3/1aBaTh TEKCTOBYIO, BUAEO-, IpahuecKyto, 3BYKOBYIO
MH(pOpMaIINIO B COOTBETCTBUU C YUEOHOM 3aaueii;

«  CaMOCTOSITEIBHO CO3J]aBaTh CXEMbl, TaONMUIbl IS TPECTABICHUS
uHpopMauu.

OBiajeHne  yHMBEPCAJbHBIMM  Y4eOHBIMM  KOMMYHUKATHBHBIMH
AeCTBUSMM:

1) o01enue:

«  BOCHOpPUHUMATH U (HOPMYJIHPOBATH CYXKJICHHS, BBIpAXaTh HMOIUU B
COOTBETCTBUH C IEJISIMU U YCIOBUSIMU OOIIEHUS B 3HAKOMOU CpeJie;

«  TPOSABIATH YBAXUTEIbHOE OTHOIIEHHE K COOECEeIHUKY, COOII0IaTh
MpaBUjia BEICHUS JUajiora U JTUCKYCCUU;

«  TIpU3HABATh BO3MOXXHOCTH CYIIIECTBOBAHMUSI PA3HBIX TOUYEK 3PCHUS;

«  KOPPEKTHO U apTyMEHTHPOBAHHO BHICKA3bIBATh CBOE MHEHUE;

« CTpPOUTH pEUYEBOE BBICKA3bIBAHWE B COOTBETCTBUU C TOCTABJICHHOMN
3aJ1adei;

« CO3JaBaThb YCTHbIE M NHUCHMEHHBIE TEKCTHI (OMHCAHUE, PaCCYXkICHUE,
IMOBECTBOBAHMUE);

«  TOTOBUTH HEOOJIbIINE MyOINYHBIC BHICTYILICHUS;

2) coBMeCTHasl 1eiITeJIbHOCTD:



«  ¢dopmMyIHUpOBaThH KPAaTKOCPOYHBIE u JOJTOCPOYHBIE enu
(MHAMBUAYAIBHBIE C YYETOM Yy4YacTHs B KOJUIEKTMBHBIX 3a/1a4axX) B CTAHAAPTHOMU
(TUMOBOM) CHUTyalldd Ha OCHOBE TMPEJIOKEHHOro Qopmara IUJIAHUPOBAHMS,
pacnpeneneHrs NIPOMEKYTOUHBIX IIATOB U CPOKOB;

- TPUHUMATH [EJIb COBMECTHOW JEATEIBbHOCTH, KOJUIEKTUBHO CTPOUTH
JNEUCTBHS 1O €€ JOCTIKEHUIO: paclpeleNiaiTh POJHU, JOroBapUBaThCI, OOCYXKIATh
IIPOLIECC U PE3YNIBTAT COBMECTHOM PabOTHI;

« TPOSBISITH  TOTOBHOCTH  PYKOBOIUTH, BBIIIOJIHATh ~ NOPYYCHHUS,
MMOYUHATHCS;

«  OTBETCTBEHHO BBINOJHATH CBOIO YACTh PA0OTHI;

«  OLEHUBATh CBOW BKJIAJ B OOIIMI pe3yibTarT;

+  BBINOJHATH COBMECTHBIE MPOEKTHBIEC 3aJaHUSI C ONIOPOW HA MPEIAJIOKEHHBIE
00pa3IIbl.

OBJ1aieHMe YHUBEPCAJIbHBIMU Y4eOHBIMHU PEryJATUBHBIMHU ACCTBUSIMM:

1) camoopranuszauus:

«  IUIAHUPOBAThH JEUCTBUSL MO PEIICHUIO YYEOHOW 3amaud NJid MOTyYEeHUS
pe3yJbTaTa;

«  BBICTpaWBaTh MOCIEIOBATEIbHOCTh BEIOPAHHBIX JEHCTBHIMA.

2) CAMOKOHTPOJIb:

«  YCTaHaBJIMBAThH NPUYMHBI yCIIeXa/HEeylau yUeOHOU IeSITENbHOCTH;

«  KOPPEKTUPOBATH CBOM YUeOHBIE AEHUCTBUS JJIsl IPEOIOTIECHUS OITUOOK.

IIpeameTHbIe pe3yabTaThI

CdopmupoBaHo npeacraBjieHue:

« 0 IOJMTUYECKOM YyCTpoWcTBEe Poccuiickoro rocynapcrsa, €ero MUHCTUTYTAX,
WX POJM B KM3HU OOIIECTBA, O €r0 BAXKHEHIINX 3aKOHAX; 0 0A30BbIX HAIIMOHAIBHBIX
POCCHUMCKHX IEHHOCTSAX;

- cuMBonax rocynapctBa — ®nare, ['epbe Poccum, o ¢nare u repOe
cyobekta Poccuiickoit ®enepaunu, B KOTOPOM HaXoAHUTCs 0O0pa3oBaTEIbHOE
YUPEKICHHUE;

«  HMHCTUTYyTaX rpa)kJIaHCKOro OOIIECTBA, O BO3ZMOXKHOCTSX Y4YaCTHs TPaKJaH
B OOIIIECTBEHHOM YIIPABIICHHUH; ITpaBax U 00s13aHHOCTSIX rpaxaannHa Poccuu;

«  PEIUTHMO3HOW KAPTUHE MUPA, POJM TPATUIMOHHBIX PEIUTHUNA B PA3BUTUU
Poccwuiickoro rocynapcrsa, B MICTOPUH U KyJIbTYypE HALlIEW CTPaHbI;

+  BO3MOXHOM HETaTMBHOM BIIMSIHUM Ha MOPaJbHO-IICUXOJIOTNYECKOE
COCTOSIHHE YEJIOBEKA KOMIIBIOTEPHBIX UTP, KNHO, TEJIEBU3MOHHBIX MEpEay, pEKIaMbl;

«  HPABCTBEHHBIX OCHOBaX yueObl, BeAylleld poiau 0O0pa3oBaHMs, Tpyla M
3HAQYeHUU TBOPUECTBA B KU3HU YEIOBEKA U OOIIECTBA;

«  POJIM 3HAHWI, HAYKH, COBPEMEHHOI0 MPOMU3BOJACTBA B KM3HHU YEJIOBEKA U
oO11ecTBa;



+  AKTHBHOM POJIA YEJIOBEKA B MPUPOJIE.

CdopmupoBaHO IEHHOCTHOE OTHOLLICHHE:

+ K PYCCKOMY S$3BIKy KaK TOCYJapCTBEHHOMY, SI3bIKY MEKHAIMOHAIBHOTO
OOIlIeHHS; CBOEMY HAIIMOHAJIbHOMY SI3bIKY U KYJBTYPE;

+  CEMbE U CEMEUWHBIM TPAJULIHIM;

- yuele, TpyZly U TBOPUECTRBY;

«  CBOEMY 3I0POBBIO, 3J0POBBI0 POJUTENIEN (3aKOHHBIX MPEACTABUTEIEN),
YJIEHOB CBOEM CEMbH, MEAArOroB, CBEPCTHUKOB;

«  Tpupoje U BceM hopMaM KU3HHU.

Cdopmuposan unrepec:

« K YTCHMIO, MPOU3BEACHUSIM HCKYCCTBA, TEATPy, MY3bIKE, BBICTABKAM U T.
I

« OOIIECTBEHHBIM  SBJICHUSAM, I[IOHUMATh aKTUBHYIO POJIb  4YEJIOBEKa B
00111eCTBE;

«  TOCYJapCTBEHHbIM Mpa3JHUKAM M BaXXKHEUIIMM COOBITHSIM B KU3HU
Poccuu, B )u3HU pOAHOrO ropoa;

«  TpUPOJE, TPUPOIHBIM SBJICHUSIM U (POpMaM KU3HU;

«  XYyJ0KECTBEHHOMY TBOPYECTBY.

CdopmupoBanbl yMeHUs:

«  YCTaHaBJIUBATh JPYKECKUE B3aMMOOTHOIIEHHUS B KOJIJICKTHBE,
OCHOBAaHHBIE HA B3aMMOIIOMOIIH U B3aUMHOM MOAIAEPKKE;

«  TIPOSABIATH OEpPEKHOE, TYMAHHOE OTHOIIEHUE KO BCEMY KUBOMY;

«  cO0dI0IaTh OOIIETTPHUHATHIE HOPMBI TIOBEICHUS B OOIIIECTBE;

- pacnosHaBarh acouuanbHble MOCTYIIK 5.7u, ymeTs NmpoOTHBOCTOATH HM;
MPOSIBISITh OTPUIIATENIbHOE OTHOIIeHHE K aMmopanbHbiM nocTylIK 5.7am, rpyboctu,
OCKOPOUTENILHBIM CJIOBAM U JACHCTBUSIM.
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1. HacnopT OIICHOYHBLIX CPEACTB 0 TUCHHUILJINHE «XHuMHUA»

Hns  dopmupoBaHus, KOHTPOJS U OLEHKHA PE3YJIbTaTOB  OCBOCHUS
001eo0pa3oBaTeIbHOM JUCHHUILIHHBI « XUMHSI» pa3padoTaHa CUCTEMa OICHOYHBIX
Meponpustuit, yuutbiBatomas tTpedboBanus DI'OC COO (mpenmMeTHbie
pe3yabTathl) 1 ®I'OC CIIO (061mue u npodeccroHaIbHbIE KOMIIETEHIUN).

BaxxHOi 0COOEHHOCTHIO CIIPOEKTUPOBAHHON CHUCTEMbI OLICHUBAHMUSI SIBIISIETCS
COTJIACOBAHHOCTH OIIEHOYHBIX MEPONPUATHN W 3aIUIAHUPOBAHHBIX PE3YJIbTATOB
oOyuenus. Kaxnoe olieHOYHOE MEPONPUATHE HAMPABICHO HAa (POPMUPOBAHUE WU
M3MEpEHUE 3HaHus / YMEHUSI B KOHTEKCTE, YKa3aHHOM B pe3yJibTaTe O0yUYEHUSI.

B gucuummae «XuMHS» K OCHOBHBIM  OLEHOYHBIM  MEPOIPHUSITUIM
OTHOCSITCS: 3aJlaHMsl B T€CTOBOU (hopMme, MPaKTUYECKUE 3aJaHUsI Ha COCTaBJIICHUE
ypaBHEHHM  peakiui, KiIacCUPUKAMI0O U  HOMEHKIATYpYy  XUMHUYECKHX
COCIMHEHUN, pacueTHble 3aJayd, JabdopaTopHbie  pabOThl, MPAKTHUKO-
OpPUEHTHUPOBAHHBIE 3aJaHusl (pacyeTHbIE M TEOpeTHYecKue). B mpukimagHbix
MOJYJISIX B KAQUECTBE OLIEHOYHBIX MEPOINPHUITUN TAKKE 3aIIAaHUPOBAHBI KEWUCHI U
y4eOHO-HCCIIEeI0BATEILCKUE MPOEKTHI.

Peanuzamnus OUEHOYHBIX MEPONPUSATHI MO XMMHUHU 3aIUIAHUPOBAHA B PaMKax
TEKYIET0, pyOEeKHOr0 (TEMAaTUUYECKOT0) KOHTPOJIS M MPOMEKYTOUHOU aTTECTAlUU
10 JUCLUIUINHE.

Cucrema OLEHOYHBIX MEPOINPHUITUNA MO XUMHUHM NPEACTABICHA B MAcHOpTe
OIIEHOYHBIX CpeACTB (Tabyumma 1).



Tabnuna 1. [lacnopT O1EHOYHBIX CPEJICTB MO JTUCHUILIMHE « XUMUS»

Ne Moayas / Pazgen / Tema Pesynabrar 00yuenus THIbI OLIEeHOYHBIX MEPONIPUATHIA
I OcHoBHoOe€ coepxaHue
1 |(Pa3zmen 1. OcHOBBI crpoenus | PopmyiaupoBaTh 0a30BBIE MOHSATHA
BellecTBa H 3aKOHBI XHMHH
1.1 |Crpoenne atromMmoB xumuueckux |CocTaBiarh xumudeckue popmynsl | 1. 3amaun Ha cocTaBiIeHHE XUMUYECKUX (POPMYIT IBYXaTOMHBIX
JIEMEHTOB U IPUPOAA COCIMHEHUH B COOTBETCTBUU CO coeMHeHU (OKCHIOB, CYIb(UI0B, THAPUIOB U T.II.)
XMMHUYECKOH CBA3U CTENEHbIO OKUCIEHUS XUMUUECKUX
3JIEMEHTOB, UCXO/IS U3 BaJIEHTHOCTH U
ANIEKTPOOTPULIATEILHOCTU
1.2 |Ilepnonnyeckuil 3aK0H U XapakTepu3oBaTb XMMUYECKUE [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUS HA
tabmuua JI.11. MenaeneeBa JJIEMEHTHI B COOTBETCTBUU C UX XapaKTepU3al1i0 XUMUYECKUX IEMEHTOB: «MeTannnueckue /
MI0JIO)KEHUEM B NIEPUONYECKOMN HEMETAJIJINYECKHE CBOMCTBA, 3JIEKTPOOTPULIATEIILHOCTD U
cUCTEeME XUMUYECKUX 1eMeHTOB J[. M. [cpOACTBO K 2JIEKTPOHY XMUMHUYECKHUX JIEMEHTOB B COOTBETCTBUE C
MenneneeBa UX 2JIEKTPOHHBIM CTPOEHUEM U ITOJIOKEHUEM B NIEPUOIUUECKON
cucreMe xumuueckux sjaementos .M. Menaeneepa»
2 (Pazgen 2. Xumuyeckue CocraBasaTs ypaBHeHusi 1 cxembl  |KoHTposbHasi pabora

peakuuu

XHUMHYECKHX peaKkuru

<<CTp0€HI/Ie BE€II€CTBA U XUMHUYECCKHE PCaKIIUN»




Ne Moayas / Pazgen / Tema Pesyabrar 00yuenus THIbI OLIEeHOYHBIX MEPONIPUATHIA
2.1 |Tunbl XUMHUYECKUX peaKLUil CocTaBisITh peakluu COeIMHEHNS, 1. 3agaun Ha cocTaBI€HUE YPABHEHUHN PEAKLIMIA:
pa3ioxeHus, 0OMeHa, 3aMelIeHus, — COE/IMHEHMS], 3aMEIICHUS, Pa3JIoKEeHNUs, 0OMEHa U PeakLuil C
OKHUCJINTEIbHO-BOCCTAHOBUTENbHBIE  |yYAaCTHEM KOMIUIEKCHBIX COEIMHEHUI (Ha mpuMepe
peaKkuuu U peakuuu TUAPOKCOKOMIJIEKCOB aJIFOMUHMUSI U ITUHKA);
KOMILJIEKCO0Opa30BaHus (Ha MPUMEPE |— OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUN C UCTIOIB30BAHUEM
T'UIPOKCOKOMIUIEKCOB IFOMUHUS U |METO/1a 3JICKTPOHHOTO OanaHca;
IIMHKA) C y4aCTUEM HEOPraHUYECKUX |— C yUYACTHEM KOMILJIEKCHBIX COEIUHEHUH (Ha IpUMepe
BELIECTB TUAPOKCOKOMITJIEKCOB IIMHKA U AJIFOMUHUSA).
2. 3ajaum Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK IPOIYKTa
peaKkiuy COeTUHEHMS; MaCCOBOM MM 0OBEMHOW JIOTH BBIXO/IA
IPOAYKTA PEAKIIUU COESAUHEHMSI OT TEOPETUYECKU BO3MOKHOT0;
00BEMHBIX OTHOLICHHUHN Ta30B; KOJMYECTBEHHBIX XapaKTEPHUCTUK
UCXOJIHBIX BEIIECTB U MPOAYKTOB PEAKLINU; MacChl (00BbeM,
KOJIMYECTBO BEILIECTBA) MPOAYKTA PEAKIIMH, ECIIM OJTHO U3 BEILIECTB
JJaHO B BU/JIE PACTBOPA C ONPEIEICHHON MacCOBOU 1OJIeH
PacTBOPEHHOIO BEILIECTBA
2.2 |OnexTponnTHYeCcKas CocTaBisTh ypaBHEHHsI XuMU4eckuX |1. 3amaHus Ha cOCTaBIEHHE MOJIEKYJISIPHBIX M MOHHBIX PEAKIIMI C
JMCCOLIMALUS M MIOHHBIM OOMEH |peakiii HOHHOTO OOMEHA C yYaCTHEM |y4acTHEM OKCHJOB, KUCJIOT, OCHOBaHH U COJIEH, HOHHBIX
HEOpPraHMYECKUX BEIECTB peakuuii rTupoau3a cojieil, yCTaHOBJIEHUE U3MEHEHHUS
KHUCJIOTHOCTH CpENBbI.
2. JlaboparopHas pabota «Peakiiuu rumapoanza»
Pasne |[PacTBopbI
a3.
4 |Paznen 4. Crpoenne u HccaenoBatb ctpoenne u cBoiictBa |KonTpouabHas pa6ora «CBoHCTBa HEOPraHMYECKUX BeLIECTB»

CBOMCTBA HEOPrAaHHUYECKUX
BeLIECTB

HEOPraHnm4eCKux BeIIEeCTB




Ne Moayas / Pazgen / Tema Pesyabrar 00yuenus THIbI OLIEeHOYHBIX MEPONIPUATHIA
4.1 |Knaccudukanus, Homenkinatypa |Knaccupuuuposars Heopranuueckue |l. Tect «HomeHnkiaTypa v Ha3BaHHE HEOPraHMUECKHX BEIIECTB
U CTPOEHHE HEOPraHNYECKHUX BELIECTBA B COOTBETCTBUU C UX UCXOJIS U3 UX XUMHUYECKOH (POPMYIIBI MIIM COCTaBICHUE
BELIECTB CTPOEHUEM XUMHYECKON (POPMYJIBI UICXO/IS U3 Ha3BaHUS BEIIECTBA 110
MEXYHAPOAHOU UIIM TPUBUAIBHON HOMEHKIIATYPE».
2. 3agaun Ha pacyeT MacCoBOM 10JIM (MAacChl) XUMUYECKOTO
AJIeMeHTa (COEIUHEHNUs) B MOJIEKYJIe (CMECH).
3. IlpakTuyeckue 3aaHus MO KIacCU(pHUKAIMK, HOMEHKIIATYpe U
XUMHYECKHM (pOpMyJiaM HEOPTaHWYECKUX BEILECTB Pa3IMYHbIX
KJIaCCOB.
4.2 |DU3MKO-XUMUYECKUE CBOMCTBA |YCTaHABIMBATH 3aBUCUMOCTh (U3HKO- | 1. TecT «OcOOEHHOCTH XUMHUYECKUX CBOWCTB OKCUIOB, KUCIIOT,
HEOpPraHWYECKUX BEILECTB XUMHUYECKHX CBOICTB OCHOBaHMMH, aM(OTEPHBIX THAPOKCUIOB U COJICH».
HEOPraHUYECKUX BEIECTB OT 2. 3ajaHus Ha COCTaBJIEHUE YPABHEHUM XMMHUECKUX PEAaKLIUN ¢
CTPOEHHS aTOMOB M MOJIEKYJI, a TAK)KE |yYaCTHEM MPOCTHIX U CIOKHBIX HEOPraHUUECKUX BEILIECTB:
TUIA KPUCTAJUIMUECKOMN peleTKU OKCHJIOB METAJIJIOB, HEMETAJIJIOB U aM(OTEPHBIX FIEMEHTOB;
HEOPraHMYeCKUX KUCIOT, OCHOBAaHHM U aM(OTEPHBIX
TUAPOKCHUIOB, HEOPTAHUUYECKUX COJIEH, XapaKTEPU3YIOIUX UX
CBOMCTBA U CITIOCOOBI MOTyUEHHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUYECKUE 3a/1aHUS Ha
CBOICTBA U N1OJIy4€HHE HEOPTAHNYECKUX BEILIECTB.
4. JlaGopatopHas pabota «CBoiiCTBa METAIOB»
4.3 |Unentudukamms OO00CHOBBIBATh 3HAYECHUE U [IpakTuko-0opHEeHTHPOBaHHbIE 3aJaHUS 110 COCTABICHUIO
HEOpPraHMYECKUX BEILECTB IPUMEHEHNE HEOPTaHUUECKUX XMMHUYECKHMX PEAKIHI C ydacTUEM HEOPraHUYECKUX BEIIECTB,
BEIIECTB B OBITOBOI U UCTIOJIb3YEMBIX JUIS UX UIACHTU(DUKAIIMH U TIPOMBIIIICHHBIX
IIPOU3BOJICTBEHHON JEATENIBHOCTH CIOCOOOB MOTyYCHHS
YeoBeKa UX (PU3NKO-XUMUYECKUMU
CBOMCTBAMH
S |Pa3pen 5. Kunernueckue u ObocHOBaHME U3MEHEHHSI CKOPOCTH 1. JlaGoparopHas paboTa «CKOpOCTh XMMUYECKHX PEAKIIHIA.

TCPMOAMHAMUYECCKHE
3aKOHOMEPHOCTH MPOTCKAHUA
XHUMHYECCKHUX

TECUCHUS XUMHUYCCKUX peaKHHﬁ, ux
obparumoctu. OCOOEHHOCTH
XHUMHYECKOTO PABHOBECHS.

CMmeleHne XuMUYECKOTO paBHOBECHSI»
2.  PemieHue npakTHUKO-OPUEHTUPOBAHHBIX 3aJaHUI HA aHAIIN3




Ne Moayas / Pazgen / Tema Pesyabrar 00yuenus THIbI OLIEHOYHBIX MEPONIPUATHH
peakuui (baxTOpOB, BIMUAIOUINX HA H3MEHEHHE CKOPOCTU XUMHUECKOU
Cropocth peaKiuu, B T.4. C MO3UIUN IKOJOTUIECKH IIeTIeCO00pa3HOTo
XHMHECKUX NOBEJCHUS B OBITY M TPYJOBOI JESITEIHHOCTH B IEISAX
peaKkuuii. . .
COXPAHEHHUS CBOETO 3/I0POBBS U OKPY’KaIOLIEN IPUPOIHON
XHMHYeCKOepaBHOBECHE P P 24 bip
CpeJbl.
Pemenune npakTuKo-OpUEHTUPOBAHHBIX 331aHUN HA IPUMEHEHHE
npuHiuna Jle-1larenbe 11 HaXOXKICHHS HAIPABJICHUS! CMEILICHUS
6 |Pa3spen 6. XumusA B ObITY M |3HaHNE HOBEMIINX TOCTUKEHUN B Ilouck m aHanM3 KEMCOB O IPUMEHEHUHM XHMHYECKHUX
NMPON3BOJACTBEHHOM obnactu Hayku. OOOCHOBaHHE POJM | BEMIECTB U TEXHOJOTHH ¢ yuyeToM OyayIiei rnpodeccuoHambHOMI
AeATeJIbHOCTH YeJI0BeKa XHUMHHU B 00eCTIe4eHu U NESITEIBHOCTH IO TEMaM: KpackKd, WCTOYHUKU DSHEPIUH,
9KOJIOTMUECKOM, SHEPreTUYECKON U OpraHWYeCKHe W MUHEpAIbHbIE YIOOpEHHs, JIEeKapCTBEHHbIE
NUILEBOM 0e30MacHOCTH, Pa3BUTHU BEIIIECTBA, OBITOBASI XUMUSI.
MEIULIVHBI. 3amura: [IpencraBinenue pe3yabTaToB pelIeHHUs KeHCoB B (hopme
MHHU-J0KJIa/a CIPE3CHTaUEN
7 |Pasmen 7. Crpoenue u HccaenoBars crpoenne u ceoiictea (KoHTposbHasi padora
CBOHCTBA OpPraHHYecKuxX OPraHu4eCKMux BEeIECTB <<CTp0e}me H CBOMCTBa OPraHu4eCKMuX BEIICCTB»
BellecTB
7.1 |Knaccudukamus, cTpoeHue U KnaccuunupoBats oprannyeckue 1. 3amaHus Ha cOCTaBJIEHUE HA3BaHUNM OpPraHMYECKUX COECIUHEHUM

HOMEHKJIaTypa OPraHUYeCKUuX
BEILIECTB

BCIICCTBA B COOTBCTCTBUU C UX
CTPOCHUEM

10 TPUBUAIBHOU UJIM MEXITYHAPOIHON CUCTEMATUYECKON
HOMEHKJIAType

2. 3ajaHus Ha COCTaBJIEHME MOJIHBIX U COKPAIEHHBIX
CTPYKTYPHBIX ()OPMYJI OPTaHMUYECKHX BEIIECTB OTIEIBHBIX
KJIaCCOB

3. 3agaum Ha ornpeesieHUe npocTeieil popMyIbl OpraHuYecKoi
MOJIEKYJIbI, UICXOJISl U3 3JIEMEHTHOTO cocTaBa (B %)




Mopayas / Pa3nen / Tema

Pesyabrar 00yuenus

THIbI OLIEeHOYHBIX MEPONIPUATHIA

7.2

CBolicTBa OpraHMYECKUX
COCIIMHEHUIN

YcranaBiaMBaTh 3aBUCUMOCTD (PU3UKO-
XUMHUYECKHX CBOMCTB OPraHNYEeCKUX
BEILECTB OT CTPOEHHUS MOJIEKYJI

1. 3agaHus Ha COCTaBICHUE YPAaBHEHUM XMMUUECKUX PEAKLIUN ¢
y4acTHUEM OpPraHMYECKUX BEIIECTB HA OCHOBAaHUM UX COCTaBa U
CTPOCHHUS.

2. 3ajaHus Ha COCTaBJIEHUE YPABHEHUM XMMHUECKUX PEaKLINM,
WUTIOCTPUPYIOIINX XUMHUYECKNE CBOICTBA C yUETOM MEXaHU3MOB
IIPOTEKaHUs JaHHBIX PEAKLIUA U T€HETUYECKON CBA3U
OpraHMYECKUX BEIIECTB Pa3HbIX KJIACCOB

3. PacyeTHble 3a1auu 110 ypaBHEHUSAM PEAKIUI C yUaCTUEM
OpraHMYECKUX BEIIECTB.

4. Jlabopatopnas pabora «IlomydyeHue 3TuiIeHA M H3yYCHHE €TO
cBoiicTB» lIpeBparienus OpraHMYECKUX BEILIECTB npu
HarpeBaHUU

7.3

WNnentudukanus opraHuuecKux
BEIIIECTB, UX 3HAYCHUE U
NPUMEHEHHE B OBITOBOM 1
MIPOU3BOACTBEHHOMN
NEeSITeIbHOCTH YeIOBEKa

OO60CHOBBIBATh 3HAYECHUE U
IPUMEHEHUE OPIraHUYECKUX BEILECTB
B OBITOBOM U IPOM3BOJICTBEHHOM
NeSITEeTbHOCTH YelloBeKa UX (pu3MKo-
XMMHUYECKMMH CBOMCTBAMU

1. IIpakTHKO-OpHEHTHPOBAHHBIE 3a/JaHHs [0 COCTABIICHUIO
XUMHMYECKHX PEAaKIUi C yyaCTHEM OPraHNYeCKUX BEIIECTB,
UCTIOJIb3YEMBIX JUISL UX UICHTU(UKAIIMH B OBITY U
IPOMBIIIICHHOCTH.

2. JlaboparopHas pabota: "MneHTuukanus opraHudecKux
COEIMHEHMH OTAENbHBIX KJIACCOB"




2. OHeHO‘leIe Cpeacrea nmo IMCHOHUILJIMHE «XHuMHUSI»
2.1. Oueﬂoqnme CpeacrBa TEKYIIEro KOHTPOJIA 10 JTMCIHUIIVINHE «XHuMHUA»

Tekymuii  KOHTpPOJIb  PE3yJbTAaTOB OOYUYEHHS] MOXKHO  OCYIIECTBIATH
pa3IUYHBIMU METOJaMH M C TOMOUIBIO Pa3IMYHBIX OLIEHOYHBIX cpenctB. Ilo
JUCLUIUIMHE «XHUMHS» B KadeCTBE CPEACTB TEKYLIEro KOHTPOJSI MPUMEHSIOTCS
BOIIPOCHI JJIsI OPTaHU3AIMKU YCTHOTO M MHCHMEHHOI'O OMpPOCa, CUCTEMbI 3aJlaHUM B
TeCTOBOM (opMe, 3alaud M YHPaKHEHUS, MPAKTUKO-OPUEHTUPOBAHHBIE 3aJaHUs
(TeopeTUYecKUe, pacyeTHbIE, CUTYyallMOHHbBIE), JIabopaTOpHble pabOThl U ApPyrue
OLICHOYHBbIE Meponpusitus. Huxe nmpuBeaeM npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHNil B TeCTOBOM dopme

Cucrema 3aJaHMii B TECTOBOM (opMe — 3TO cojaepKaTeibHas CHCTEMa,
OXBAaThIBAIOIIAs B3aMMOCBSI3aHHBIC AJIEMEHTHI 3HAHUU. B oTiauuyme oT TecToB, B
CUCTEMax 3aJlaHUil BEPOSATHOCTH MPABMIILHOTO OTBETa Ha MOCIEAYIONIEEe 3aaHue
MOJKET 3aBHUCETh OT BEPOSTHOCTH MPABIWIIBHOTO OTBETA Ha MPEBIYIINE 33 aHHS.

Ha3BaHue TeMbl Tema 1.1 «CTpoeHue aTOMOB XUMUYECKUX IEMEHTOB U
IIPUPOJAa XUMUYECKOHN CBA3U»

PesynbraTr 00yueHus CocraBisaTh XuUMHUYeCKHe (OPMYJIBI COCIMHEHUH B
COOTBETCTBUU CO CTEHEHBIO OKHUCICHUS XHMHUYECKHUX
JJIEMEHTOB, UCXO0nd u3 BAJICHTHOCTHU u

QJICKTPOOTPUIATCIIbHOCTH

O01HMe KOMIIETEHIIUA OK 01

Bbi0epuTe oaMH NPaBUJIbHBINA OTBET:

1. Atomsl C 1 Si UMEIOT OJJMHAKOBOE YHUCIIO:

A) HENTPOHOB B A1Ipe

b) sHepreTnueckux ypoBHen

B) 251€eKTpOHOB Ha BHELIHEM PHEPIreTUYECKOM YPOBHE

I') anexTpoHOB

2. B pany xumnueckux 3nemeHToB Li-Be-B—C merammueckue cBoiicTBa:

A) ycunusarorcs

B) ocimabeBaroT

B) He MeHsI0TCA

I') n3MeHsI0TCS MEpUOINYECKI

3. K s-anemMeHTaM OTHOCHUTCS:

A)K

b)S

B) Fe

I') Br

4. Ilytem coennHeHust aTOMOB 1o HomepoM 11 u 17 oOpa3yercst BEImecTBO ¢ XUMHUYECKOM
CBSI3bIO:

A) noHHOM

b) xoBaneHTHOM NOAAPHON

B) xoBaneHTHOI HeMoOAsIpHOU

I') meTanuueckoi

5. {KONIMUYECTBO PIEKTPOHOB B aTOME; KOJIMYECTBO 3HEPIETUYECKUX YPOBHEH; KOIMUYECTBO
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AJIEKTPOHOB Ha IOCJIEJHEM SHEPreTUYECKOM YPOBHE; KOJMYECTBO IPOTOHOB B SApe aroma}
COOTBETCTBYET

A) HOMepy nepuoja

b) Homepy rpymisl

B) nopsiakoBoMy HOMEpY

6.{xnopuay 6apus, aiMasy, aMMHaKy, CEpHON KUCIIOTE } COOTBETCTBYET

A) MOHHAs XUMUYECKas CBI3b

b) xoBasieHTHas1 MOJSIPHAS XUMHUECKas! CBSI3b

B) xoBaneHTHas HemoyApHast XUMUYECKast CBA3b

7. {cBs3b, 0Opa3oBaHHas 3a c4eT 00pa30BaHUs OOLINX AIIEKTPOHHBIX Map; CBS3b,
oOpazoBaHHas 3a c4eT 000OIIECTBICHHUS BAJICHTHBIX 3JICKTPOHOB; CBSI3b, 00pa30BaHHAs 33 CUET
ANIEKTPOCTATUYECKUX CUJI IPUTSDKEHUS | Ha3bIBACTCS

A) noHHOM

b) Mmetannumueckoit

B) xoBaneHTHOM

8. {B mopsKke BO3pacTaHHs METAJUIMYECKUX CBOMCTB; B MOPS/IKE YObIBAaHUS paguyca
aTOMOB; B MOPSAKE BO3PACTaHUS KHUCIOTHBIX CBOIMCTB JIETyUUX BOJOPOIHBIX
COCIMHEHUH } 3IEMEHTBI PacIlONIOKEHBI B PSILy

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL 1

9. Kakoe u3 cyxneHuit BepHo A 31eMeHToB { VA rpynnsl , IVA rpynmsl, IA rpymnisr }

A) obmas popmyna geTydero BogopoaHoro coenunenns RH4

b) He 00pa3yroT 1eTyuyux BOJIOPOIHBIX COSTMHEHUN

B) 1o 3aBepuieHMs 3HEPreTUYECKOTO YPOBHS HE XBAaTAET TPEX IEKTPOHOB

10. Cpenu BemecTs, ykazanHbix B psagy {NHs, O, HCI, SO;; CaO, HNO3, C12, CO2;
H2S04, HI, CuCl2, CH4, NH3 }ko11u4ecTBO COEIMHEHUN ¢ KOBAJICHTHOM MOJISIPHOM CBS3bIO
paBHO

A) TpeM

b) nBym

B) uersipem

11. Xumuueckas cBsI3b B MOJIEKYJIaX {030HA U XJIOpUJA KaJIbLIUS; CEPHON KUCIIOTHI U
XJIOpHJIa aMMOHHS; CEPHON KHUCIIOTHI ¥ 030HA} COOTBETCTBEHHO

A) KOBaJIeHTHas MOJIApHAst U MOHHAs

b) xoBasieHTHas MOJsIpHAS U KOBAJIEHTHAS HEMOJISIPHAs

B) xoBaneHTHas HemoNApHAs U HOHHAS

Kak BHMIHO U3 MpPHUBEICHHOTO IpuMepa, Kaxkaoe ¢aceTHOE 3aJaHue MOXKET ObITh
peoOpa3oBaHO B HECKOJBKO PAa3IMYHBIX BAPHAHTOB OJHOTO 33JaHHs TECTOBOW cHcTeMbl. llpu
OpraHu3allui aBTOMATH3UPOBAHHOTO TEKYILIETO KOHTPOJS MOSABISETCS BO3MOXHOCTb T'€HEpalluU
00JIBIIIOr0 KOJIMYECTBA BAPHMAHTOB TECTA, NMPH ITOM 3aJaHUs, NOJy4YeHHble U3 Qacera, OymayT
napajyIeNIbHBI 10 COJIEPKAHUIO U TPYIHOCTH.

Haszeanue tembl Tema 4.1 Knaccudukaius, HOMEHKIATypa U CTPOCHUE
HEOPraHMYECKHX BEIECTB

PesynbraTt 00yueHus KnaccupumnupoBarb  HeOpraHMuecKue  BellecTBa B
COOTBETCTBUU C UX CTPOCHUEM

OO01Me KOMIIETEHIIUA OK 0l OKO02 IIK 5.7

Tecm c 6b100pom npasuibHO20 OMeema.
1. KuCI0THBIMU OKCUIAMU SIBJISFOTCS BCE BELECTBA B IPYIIIIE:
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a) ZnO, SOz H> S04

6) Si03, C1,07, P2 Os

B) COz, A1203, F6203

r) Li,O, NO, FeO

2.BemectBo, Ha3BaHue kotoporo HUTpar xenesa (II), umeer popmymy:
a) FeN

0) Fe(NO3)3

B) Fe(NO»)2

r) Fe(NO3)2

3.ColsiMH SBIISIOTCS:

a) Al S3, NH4C1, H>Si0O4

0) Al, O3, NH4 NO3, K»Si04

B) Al ( OH)3 NH4Cl, NaxSiO4

r) Al> S3 NH4Cl, K2SiO4

4.K OCHOBHBIM OKCHJaM OTHOCHUTCS I'PyIIa BELIECTB!
a) SO3,HCl, CuO

6) CuO, Na,O, CaO

B) CaO, BaO, SiO;

r) Si02, OF2,Al203

5.K kucnoram oTHOCHUTCS TpyIIa BEIIECTB:

a) H> S, HNO3,HB1‘

0) KCl, HCI, H> SOq4

B) NH 3, HNOs , HJ

r) NaOH, H»SO4, H> S

6.BermiecTtBo, Ha3BaHUE KOTOPOTO CYIb(PHUT HATPHUS, UMEET (HOPMYITy:
a) NaxSOs

6) Nax SO4

B) Na; S

r) NaHSOq4

7. OCHOBHBIM OKCHJIOM M OCHOBHO COJIBIO SBJISIOTCS:
a) FeO u FeSOy4

0) CaO u CaCl,

B) BaO u Ba(NO3 )2

r)Ca0 u (CuOH), CO3

8.OCHOBaHHEM U KHCJIOTOH COOTBETCTBEHHO SBIISIOTCS:
a) HNO s u (NH 4) Al(SO4 )2

6) H> S u NaNO;3

B) K2SO3 u Ca(OH)»

r) KOH u H 4P, O7

9. OCHOBHBIM MPU3HAKOM, IO KOTOPOMY CJIO’KHOE BEUIECTBO OTHOCAT K KUCJIOTaM, SIBJISIETCS
HaJIM4Ue B €ro COCTaBe:

a) KUCIIOTHOT'O OCTaTKa

0) aTOMOB KHCIIOpOJIa

B) aTOMOB BOOPOJa

T') TUAPOKCHIIBHOM TPYTIITBI

10.K am@oTepHBIM COEMHEHUSM OTHOCUTCS TPYIIINA BEIIECTB:
a) Al O 3, SiO2, Ba(OH),

0) Zn(OH), ,CaO, P> Os

B) ZnO, Zn(OH); , Ca(OH):

r) AI(OH)3 , ZnO, Zn(OH):

11. Okcupa MeTaiia, KOTOPbIM B3aUMOJIEHCTBYET U C OCHOBAHHUEM, U C KUCIIOTOU, SBJISICTCS:
a) aM(OTEepHBIM
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6) HecoseoOpas3yoUM

B) OCHOBHBIM

I') KHCIIOTHBIM

12.BeniecTBo, B KOTOPOM BajleHTHOCTH cephl 11, aTo:

a) CEpHUCTHIN ra3

0) cepoBOAOPOS

B) CyJib(ar Kaaus

r) okcua cepsl (IV)

13. TIpupoiHOMY COETMHEHMIO KaJIbIIHsl, HA3bIBAEMOMY MpPaMop, COOTBETCTBYET (opMyia:
a) Caz (PO4 )2

0) CaCOs

B) Ca(OH)2

r) CaSOq4

14. YrapHbIM ra3oM Ha3bIBaIOT:

a) okcup yruepona (I1V)

6) oxcup cepsl (IV)

B) okcuA yraepoza (II)

r) okcun azora (II)

15.0cHOBaHMsI COOTBETCTBYIOT XUMUYECKHM SJIEMEHTaM, HMEIOLIUM CJIEIYIOLINE MOPSIKOBBIE

HOMEpa:
a) 20,16,12
6) 12,20,19
B) 13,14,15
r) 6,11,12
HazBanue teMnl Tema 4.2 Du3nKo-xUMHUECKHUE CBOMCTBA
HEOPraHMYECKHUX BEILECTB
PesynbraTr 00yueHus KnaccudummpoBate  HeopraHMuecKhe  BeEIIECTBA B
COOTBETCTBUU C UX CTPOCHUEM
O01IMe KOMIIETEHIIUA OK 0l OKO02IIK 5.7

1. buHapHOE coeTMHEHNE XUMUYECKOT0 3JIEMEHTA C KUCIOPOJOM B CTETIEHU OKUCIICHHS —2,
B KOTOPOM CaM KHCIIOPOJI CBSI3aH TOJIBKO C MEHEE AMEKTPOOTPHUIATETLHBIM 3JIEMEHTOM:

a) OKcHJ +

0) coab

B) KHCJIOTa

2. OCHOBHBIC OKCHUJIBI:

a) okcua cepri(VI) SO3

6) oxcupg Hatpus Na20 +

B) okcun azora(IV) NO2

3. OCHOBHBIC OKCHUJIBI:

a) okcuna azota(IV) NO2

0) oxcua cepoi(VI) SO3

B) okcug Meau(Il) CuO) +

4. KucnoTHbIE OKCUIBL:

a) okcup ceprl(VI) +

0) oxcun meau(Il) CuO)

B) okcuy 1uHKa ZnO

5. KucnoTHble OKCUIBI

a) oxkcuy amoMuHug Al1203
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0) okxcu nuHKa ZnO

B) okcup azoTa(IV) NO2 +

6. AMdoTepHBIE OKCHIBI:

a) okcun azora(lV) NO2

0) okcup 1uHKa ZnO +

B) okcua Hatpusi Na20

7. AM¢oTepHbIE OKCHIBI:

a) okcug meau(Il) CuO)

0) okcua azora(IV) NO2

B) okcuj anroMuuausa Al203 +

8. ['me HaxoAATCS HYKJICHHOBBIE KMCIIOTHI B YKapHUOTaXx:
a) B MUTOXOHJPUSIX

0) B MeMOpaHe

B) B sijipe +

9. Uto Takoe HyKJICHHOBAsI KHCIIOTA:
a) Ouomonumep +

0) pacTBOp

B) HEOPTaHMUYECKOE COSTUHEHUE

10. Bce Kuciao0Thl B CBOEM COCTaBE UMEIOT KUCIOPO/I, TAK JIU ATO:

a) 1a

0) HeT +

B) HE U3yUYEHO

11. KuciaoraM COOTBETCTBYIOT CJIEAYIOIIEE COENHEHUE!
a) HBr +

6) HOH

B) NaOH

12. KuciaoraM COOTBETCTBYIOT CJIEAYIOIIEE COEINHEHUE!
a) Na2SO4

6) H3AIO3 +

B) NaOH

13. KucnoraM cOOTBETCTBYIOT CJIEIYIOLIEE COCITUHEHHE:
a) CH3COOH +

6) K3PO4

B) HOH

14. Kucnotsl 00pa3yroTcsi Ipu B3aUMOACHCTBUU:
a) KMCJIOTHOI'O U OCHOBHOI'O OKCHJIA

0) OCHOBHOI'O OKCHA U BOJBI

B) KHCJIOTHOTO OKCHJIa ¥ BOJIBI +

15. B3aumopeiicTBre OCHOBAHHUS C COJIBIO:

a) NaOH + MgCl2 = NaCl + Mg(OH)2 +

6) NaOH + HNO3= HOH + NaNO3

B) NaOH + CO3 = NaHCO3

16. ®opmyna, COOTBETCTBYIOIIAS COJIU:

a) CH3COOH

6) NaHCO3 +

B) H3A103

17. ®opmyna, COOTBETCTBYIOLIAs COJIM:

a) HBr

6) CH3COOH

B) Mg(OH)CI2 +

18. ®opmyna, COOTBETCTBYIOIIAS COJIU:

a) HBr
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0) K2S +

B) K20

19. OcHOBaHMs MOTYT BCTYIIaTh B PEAKIIHIO C:

a) OCHOBHBIMH OKCHJIaMU

0) co BceMH HEOpTraHMYECKUMHU BEIIECTBAMHU

B) KHUCIIOTHBIMH OKCHUJAMH +

20. KucnoTtHsle OKCHABI MOTYT B3aUMOJIEHCTBOBATS C:

a) OCHOBaHHEM

0) combio +

B) KHCJIOTOM

PEKJIAMA

21. KucnortHsle OKCHABI MOTYT B3aUMOJIEHCTBOBATS C:

a) OCHOBHEIM OKCHJIOM +

0) KHCI0TOH

B) OCHOBaHHEM

22. OKcUAbl COCTOSIT U3 KUCTOpOAA U:

a) IBYX AJIEMEHTOB

0) OgHOTIO DIIEMEHTA +

B) TPEX DJIEMEHTOB

23. Beibepure rekcaruipokcodeppaT HaTpus:

a) Na2[Fe(OH)4]

0) Na[Fe(OH)6]

B) Na3[Fe(OH)6] +

24. Hutpat aJtOMMHHUSI B paCTBOPE B3aUMOJAEHUCTBYET C:
a) Ca(OH)2 +

0) Fe(NO3)2

B) KCl

25. T'unpokapOOHAT HATPHsI pearupyeT ¢ KakKJbIM U3 3TUX BEIIECTB:
a) 02 u CO2

6) NaOH u HCI +

B) CaCl2 u NaOH

26. Mexay coboil pearupyror:

a) runpokcua meau (II) u consinas kucnora +

0) kapOoHnat Oapwus u ruapokrcua meau (1I)

B) TUAPOKCU]I MarHusi U HUTpaT ceuHua (11)

27. OcHOBaHUs — 3TO:

a) CJIOKHBIE BEILIECTBA COCTOSIINE U3 METAJIa U KHUCIOTHOTO OCTAaTKa
0) CIIOXHBIE BEUIECTBA COCTOSIIUE U3 BOJIOPO/IA U KUCIOTHOTO OCTaTKa
B) CJIO’KHBIE BEIIECTBA, COCTOSIIUE U3 aTOMOB METaJllIa U TUAPOKCOTPYIIIIHI +
28. Kakoe u3 mpuBeIEHHBIX HUXKE BEIECTB ABJISIETCSI OCHOBAHUEM:
a) Fe(OH)2 +

6) CaO

B) Na2S0O4

29. Yro obpa3zyercs npu B3aumozeiicteun NaOH ¢ CO2:
a) coJIb M BoJa +

0) CoIb U KHCIIOTa

B) OCHOBAHHE Ml OKCHU]]

30. OcHOBaHKE AMCCOLUUPYET HA:

a) KaTUOHBI BOJIOPOJIa M aHMOHBI KUCIIOTHOTO OCTaTKa

0) KaTHOHBI METAJIJIa ¥ THAPOKCH]T AaHUOHBI +

B) KATMOHBI METaJJIa U AaHUOHBI KUCIIOTHOTO OCTaTKa
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2.1.2. IlpakTHyeckne 3aJaHusl M 32124

[IpakTnueckne 3amaHus W 3aJa4d, YaCTO WCIIONB3yeMble B KadeCTBE
TUIAKTUIECKUX CPEACTB B €CTECTBEHHOHAYYHBIX AUCITUIUIMHAX, TAK)KE MOTYT OBITh
(haceTHBIMH.

3amaun, Kak W Jpyrue JOUJAKTHYECKHWE 3aJaHus, MOTYT BBIOITHITh
OOyJarmIyl0 ¥  KOHTPOJHMPYIONIyl0  (QyHKIuu. PemieHne 3amad  MOXKET
OCYIIECTBIISITHCS. HA PA3TMYHBIX TUIIAX U dTarax 3aHATHI.

HazBaHue teMbl 2.1 THIIBI XUMHUECKUX PEAKLINI

PesynbraTr 00yueHus CocTaBiaTh peaklud COSAMHECHHUS, PA3NIOKEHUs, OOMEHa,
3aMEILEHUS, OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKLIUHU
U peakuuu KOMIUIEKCOOOpa3oBaHusl (Ha TpuUMepe
TUAPOKCOKOMILIEKCOB aIOMUHUSI U LIMHKA) C Y4acTHEM
HEOPraHUYECKUX BEILECTB

OO01HMe KOMIIETEHIIUA OK 01

3aKOHUHWTh YpPAaBHECHUS pPEAKIUH, NPOTEKAHUE KOTOPBIX BO3MOXKHO (!);

YPaBHATH; Ha3BaTh PEAr¢HTHI U NPOAYKTHI PCAKIMH:
Al203+HCl—

Na20 + H20—
Fe + H2SO4 —
CaCO3 —
Zn+CuSO4—
BaCl2+K2CO3—
CaO+CO2—
Fe(OH)2—
CO2+H20—

.C+H2—

.H20—

. Al + H2S04 —

. Na+O2—

. K20+H20—

. Cu(OH)2+H2504—

. Mg+H2CO3—

A1+ 02 —

. Ca+ H20—

.503 + CO2—

.BaO + H20—

21. Omnpenenute maccy okcuaa menu (I1), koropast morpeOyercs st nmomyuerust S00 r

A S IS ol i e

»—»—
—_ O

DO = = = e e e e
S O 00 0 O Lt B W N

HUTpaTa MEIW, €CIM JA0Js BbIXOJAa B PEaKkUUM B3auMozeicTtBus okcupa meau ¢ HNO3
cocTaisieT 92%?
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22. Omnpenenute o0beM (H.y., JI) aMMHUaKa, KOTOPBIM MOJyYUTCS TpU JACHCTBHH
n30BITKA pacTBOpa rUAPOKCHIA HATpHsl Ha 48 T KapOOHAaTa aMMOHUS, €CIIU BBIXOJ B PEAKIIUU
cocraiuseT 70%?

23. Omnpenenute maccy COJH, I, KOTOpas oOpa3yercsi MpH PacTBOPEHUU B M30BITKE
azoTHOM kucaotel 80 r okeuna meau (1), ecnu BeIxon B peakuuu coctasiser 80%?

24. Tlpu tepmuyeckoMm pasznoxkeHuu 1700 r HuTpata HaTpus ObUIO TodydeHo 1744 n
Kuciopoja (H.y.). OnpenenuTe MacCOBYIO JOJIO BBIXO/Ia B 3TOM pPEaKIUU.

25. PaccumTaiiTe Maccy OKcHJa MarHusi, KoTopas oOpa3yercsi Npu pPas3lIoKEHHH
rugpokcuia Maruusg Maccoit 50 1, eciii peakius pa3noKeHUi npoIuia ¢ BeIxoaom 95,5%.

26. Kaxkas macca GeH30a (KT) MOXKET MOTYYUThCS U3 369,6 M3 (H.y.) alleTWICHA, eCIu
T0JIs BBIXO/1a OeH301a coctaBmiia 65% OT TEOPETHYECKH BO3ZMOXKHOTO?

27. Omnpeznenute Maccy CIUpPTa, MOIYYEHHOIo Npu rugparanuu 40 1 nponuieHa (H.y.),
€CJIN JI0J1s1 BBIXO/1a ITPOJYKTA peaKUu CO-CTaBIAET 65% OT TEOPETUUECKH BO3MOMXKHOTIO.

28. OmpeznenuTe OO0 BBIXOJA B PEAKIUM KAaTaJIUTHYECKOIO OKHCIEHUS aMMHaKa
KHUCTIOpOJIOM, eciu mipu okucieHnu 10 monb ammmuaka obpasyercs 200 i okcuna azora (II)
Ipu H.y.?

29. Ilaper 6poma oobemMom 20 51 cMemanu ¢ U30BITKOM BOJO-pOJia, B PE3yibTaTe U3
cMmecH BeIIenuau 32 1 6poMoBomopoaa. Onpenenure A0 BeIXonaa, %, €Clii 00beMbI Ta30B
U3MEPSIIUCH NIPU OJIMHAKOBBIX YCIOBHSIX.

30. Oxkcun xanbiusa maccoit 0,64 xr Harpenmu no 1200° C ¢ mo-ctaToyHOW Maccoit
okcuga kpemuus (IV). Macca oOpa3oBaBiierocs cuiaMkara Kajiblusi okaszaiach paBHou 1,024
kr. Onpenenure BoIxo (%) peakuuu COeAMHEHUSI.

31. U3 36 r Meranona ObUI0 MOIYYEHO 24 T TUMETUIIOBOTO 3¢upa. PaccunTaiite BBIXOT
peaxkuuu AeruapaTanun

HasBaHue teMbl 2.2 DNEeKTpoIUTHYECKAs! AUCCOLUALINS M HOHHBIN
oOMeH
Pesynbrar 00yueHus CocTaBnsATh ypaBHEHHS XUMHUYECKUX PEAKIMH HOHHOTO

oOMeHa ¢ Y4aCTUCM HCOPraHNMYCCKUX BCILCCTB

O01Me KOMIIETEHIIUA OK 01 OK 04

1. Hanncath MOHHO-MOJIEKYJISIPHBIE U MOJIEKYJISIPHBIE YPABHEHHS TUIPOJIH3a COJIEH:

a) cynbgara xpoma (II1) (CraSO4)s)

0) cynsuaa Harpus (Na:S)

¥ YKa3aTh PEAKIIMIO CPE/IbI HX BOJHBIX PACTBOPOB.

2. Hamicarh MOHHO-MOJIEKYJISIPHOE U MOJIEKYJIIPHOE YPABHEHHUSI THAPOJIN3a XJIOPHIa
amomunus (AICh), Kak piuster Ha paBHOBecHe THApOIH3a MPUOABIEHHE K PACTBOPY CIETYIOIINX
BEILECTB:

a) xnoposonopoauoii kucinorsl (HCI);
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6) rugpokcua kamus (KOH),

B) Hutpara Harpus (NaNO3)9

3. CocTaBUTh HOHHO-MOJIEKYJISIPHOE M MOJICKYJISIPHOE YPABHEHH I'MIPOJIM3a KapOoHaTa
kamus (K2CO3) | Byrameaurs KOHCTaHTYy, cTenedb u pH ruaposan3sa coau B 0,01M pactBope.

4. Urto npousoiiieT Npu cAMBAHMH PAcTBOPOB xJopuia :keies3a (II) (FeCl) y xapGonara
narpus (N2C03)? Hanucars ypaBHenns peakunii B MOHHO-MOJIEKYISIPHOI M MOJIEKY IS PHOI
(popmax.

5. Kakasi u3 AByX coJied XJIOpMJ IHUHKA (ZnCl2) gy XJI0pUA Meau (CuCly), NpU PaBHBIX
KOHLeHTpauusix B 0oJblleil cTemeHW mnoaBepraercs ruapomnsy? OTBer MOTHBHPOBATH

pacueToM OTHOHICHUSA cTeneHen ruapoJan3a o0eux coJeii. CocTaBUTD HOHHO-MOJIERYJISAPHBLIC
U MOJIERYJISIPHBIC YPAaBHCHUS T'HAPOJIN3A ITUX coJIeH.

Haszeanue tembl 4.1 Knaccudukarus, HOMEHKJIaTypa U CTPOCHHE
HEOPraHMYECKHUX BEILECTB

PesynbraTt 00yueHus KnaccupunupoBarb  HeOpraHMueckde  BellecTBa B
COOTBETCTBUU C UX CTPOCHUEM

OO01HMe KOMIIETEHIIUA OK 0l OKO02IIK 5.7

1. Bpruncnuth 00beM JAMOKCHIA yriepoja MpU H.y., B3ATOrO KOJMYECTBOM BelIecTBa 3
MOJTb.

2. Beruucnuts maccy stuieHa (C2Hy), 3aHnMaromiero npu H.y. o0beM 28 1.

3. Beruncnuth 00BEMHYIO IOJTIO METaHA B CMeCH, cocTosme u3 30 1 merana, 5 11 sTaHa u 2
1 Bogopoaa. O6beMbl Ta30B U3MEPEHBI IPU OJJUHAKOBBIX YCIOBHUSX.

4. Imeercst ra3oBas CMECh, MAaCCOBBIE JOJM ra3za B KOTOpod paBHbI (%): meraHa — 65,
Bozopoaa — 35. Onpenenure 00beMHBIE JOJIU Ta30B B ATOH CMECH.

5. BBIYMCIUTH MacCOBbIE JJOJIH KaXKAOTO U3 3JIEMEHTOB, BXOSAIIMX B COCTAaB YIIEBOAOPOIA,
¢dopmyna kotoporo CeHio.

6. I3 Hedtn momyuaror OeH3MH (MaccoBas A0y ero B HepTH cocTaBisieT 25%) U MazyT
(55%). Ilpu nanpHeimeil nepepaboTKe Ma3zyTa IMOJYYaAlOT €€ HEKOTOpOe KOJMYECTBO OCH3MHA
(60% ot maccel Ma3zyta). PaccumrtaiitTe mMaccy OeH3MHa, KOTOpBIH OyAeT mMoiydeH u3 HeTH
maccoi 200 xr.

Haszeanue tembl 4.1 Knaccudukarus, HOMEHKJIaTypa U CTPOCHHE
HEOPraHMYECKHX BEILECTB

PesynbraTt 00yueHus KnaccupumnupoBarb  HeOpraHMuecKue  BelIecTBa B
COOTBETCTBUU C UX CTPOCHUEM

OO11re KOMIETEHITUH OK 01 OKO021IK 5.7
3ananue 1. Beibepute OKCHIBI u3 CJIEIYIOLIUX
BELIECTB.
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H.SO. SO;

Fe,O;

CO, H.,SiOs CaCoOs Cao CO,

SiO, NaOH

Al(OH);

Mn.,O;, FeO SO, N,O:s Na.O

3aganue 2 OTHEcUTE MPUPOAY OKCUAOB. OTBETHI 3aNIUIIUTE B TAOJIHILY.

Na.,O SO, K,O CuO CrO; Mn,O, SlOZ N.Os
Ca0o SO; P,Os FeO MnO AIzO3 BeO Fe.0;
OCHOBHbIE KUCNOTHbIE amdoTepHble
3aganue 3. HazoBuTEe OKCUIEBI.
1 BapuaHTt 2 BapuaHT 3 BapuaHT 4 sBapuaHT
Mn, O, Agz (0] Cr,0; N. O;
Na, O CaOo Li ,0 SO;
CO; N .0s Fe ,0; BaO
PbO, Cu. 0 Cl .0, Cco
BeO SO, FeO Sn0O,
N ,O; Zn0O Cl ,0 Al ,0s
SeO; CuO CrOs CO;,
P.0O; NO, MgO NO
SO, CrOs P ,Os BeO
Ha3BaHnue TeMbl 7.1 Knaccugukamus, crpoeHre 1 HOMEHKIIaTypa
OpPraHUYECKUX BEIIECTB
PesynbTaTr 00yueHus Knaccudummponats OpraHUuYeCKue BeEIIECTBA B

COOTBCTCTBUU C UX CTPOCHUCM

OO01Me KOMIIETEHIIUN

OK 01 IIK 5.7

1 3apanue

1. Hanmmure cTpyKTypHbIE (POPMYIIBI COETMHEHUH 110 MX Ha3BaHHSIM:
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a) 2,5-IMMETUIINeKCeH-3;

0) 2-MOHOMETHUII-3,5-AUMPOTNHIIHOHAH;

B) 2,5 - AMMETHII - 3-HUTPOTEKCaH;

r) 2,3-IUXJIOPreKCaHOBask KUCIIOTA;

1) 2 - aMHUHOOYyTaH.

2. Hammumwre cTpyKTypHBIE GOPMYIIBI BCEX COSAMHEHUI COCTaBa:

a) CeHiz;

6) CsH;10H;

B) CsH11NOs.

3. "Tpernit numHMA"

a) aJIKUH, HUTPOCOEANHEHUS, AJIKEH.

OTBeT: HUTPOCOEANHEHHUS

0) OyTeH-2, neHTeH-3, OyTaHalb.

OtBer: OyTaHanb

B) IEHTHUH-1, meHTaaneH-2,3, IeHTaH.

OTBeT: IeHTaH

4. TTogOepute K TEKCTY MPABUIBHBIA TEPMUH OTPEACTICHUS TIOHSATHUS:
;) O - BEILIECTBA, OJJMHAKOBBIE IO COCTABY, HO Pa3HBIC MO CTPOCHHUIO.

(3) [T - 3TO DS COCIAMHEHMH, CXOIHBIX II0 CBOEMY CTPOEHHUIO M XMMHUYECKHM CBOWCTBaM,
KOTOpBIE OTJIMYAIOTCS APYT OT Apyra IO COCTaBy MOJIEKYJI Ha OJIHY WJIM HeckoJibko rpynn CHo.

B) ............. - 9TO U30MCPBHI, OTINYAOIHUECCH MTOPAAKOM COCIUHCHUS aTOMOB.

) o) MPEICTaBIsieT CO00M COBOKYMHOCTh HECHUCTEMATHYECKUX HCTOPUICCKHU
CJIOKUBILINXCSA HA3BaHUW OPraHUYECKUX COCIUHEHUN.

b1 ) IOVR - 3TO SBJIEHHE CYIIECTBOBAHUS BEIIECTB, MMEIOIIMX OAMHAKOBBIM Kauye€CTBEHHBIM U
KOJIMYECTBEHHBIM COCTAB, HO Pa3JIMYHOE CTPOCHHE U Pa3HbIE CBOMCTBA.

OTtBeT: M30Mephl, TOMOJIOTMYECKUN psll, CTPYKTYpHBbIE M30MEpbI, TpaBUaJIbHAs HOMEHKJIATypa,
U30MEpHS.

5. BcTtaBuTh MpoIyIIEHHBIE CI0BA B TEKCT

BeiOpate  camyro  JUIMHHYIO  YIJIEBOJOPOJHYIO  IIellb M HPOHYMEpOBaTb  aTOMBI

(yrnepona)B Heil. Hymeparuio HauMHAIOT ¢ TOTO KOHIIA LIETIH, K KOTOpOMY Oimke
CTOUT (pagukan). Ha3Bare pagukansl B ( andasutrnom) mopsiake. Ilepen
Ha3BaHMEM Ka)KJOr'0 pajuKajia yKas3aTb (HOMEp) aTOMOB YIJIEpoJia, C KOTOPBIMU
CBSI3aHbI TAKUE PAJUKAIIbI.

6. BeiOpath npaBuIIbHBIC YTBEPIKIACHUS:
a) Lluc-Tpanc-u3zomepus xapakTepHa JUlsl COEAUHEHHUH, COIEPKAIUX JBOMHYIO CBSA3b WU IIUKIL.
6) M3omepsnl - BeliecTBa, OAMHAKOBBIE TI0 CTPOSHUIO, HO pa3HbIE 110 COCTAaBY.

B) CTpYKTYpHBIMHU Ha3bIBAIOTCS U30MEPHI, OTIINYAIOIIHUECS MTOPSIKOM COETUHEHHS aTOMOB.



r') ATOMBI B MOJIEKYJIaX COEUHEHBI APYT C APYTOM COTJIACHO UX BAJIEHTHOCTH.
Otset: ABI'

7. YKaxuTe, KaKMe U3 NEePEUUCICHHBIX COCUHEHUN SBIIIOTCS OPraHUYECKUMU:
a) NaxSOs; 6) CsHs; B) CoHsBr; 1) CO2?

OrtBer: 0,8

8. HazoBuTe npuBeIeHHbBIE HIDKE YTIEBOAOPOABI 10 MEXAyHapoaHoi HomeHKkIaType IUPAK:

CH;

CH: - CH - CH: - CH- CH;

) CH;
CH,
|
CH; -~ CH,~ C — CH - CH,0H
|
5 CH; CH,
CHs—CH, CH, - CHs
|
CH;~C — C — CH- CH, - CH,
.
) CH, CH; CH,
CH,

CH; -C — CH-CH; - CH; - COOH

CH;
2 3apaHue

1. Beemute dQopmyny BemecTBa, coaepxkamero 82,75% yrmepoma u  17,25% Bomopona.
OTtHocuTenbHas IJIOTHOCTH napoB 3TOTO BEIIECTBA 1o BO3IIyXY paBHa
2.
Hano (yrieBoopon)

m(BemectBa) = 4,2 T

m(CO2) =13,2r

m(H0)=54r

D gosn. (BemecTna) = 2,9

BriBecTu MonekynsipHyio GopMyITy BEIIECTBa.

21



2. BeBeaure opmyny BemectBa, conepxainiero 81,8% yrnepona u 18,2% Bogopoma. OTHOcHTETBHAS
IJIOTHOCTH [TAPOB 3TOr'0 BEILLECTBA 110 BOAOPOAY paBHa 22.

Hano (yrieBoopon)
m(BemecTBa) = 4,31

m(CO2) =132
m(H20)=0,7r
Dm2 (BemecTBa) = 43
BriBecTr MoNeKynsipHYIO (OPMYITy BELIECTBA.
3 3aganmue
1. Cepoyraepon coaepxut 15,8% yranepona mo macce. KakoBa mpocteiimas Gpopmymna 3Toro
BelecTBa’?
2. Copepxanue yriepoga B yriaeBopopoje coctaBisieT 83,33%. IlioTHOCTh mapoB
coeanrHeHus 1o Bogopoay — 36. KakoBa monekymnsipHas ¢popmyia yriesogoposaa’?
3. Hekortopas kuciora colepXuT Boaopon (2,2%), won (55,7%) wn xucnopoxa (42,1%).
Onpenenurte NpocTelIryio GopMyiTy 3TOH KHCIOTHI.
4. TInoTHOCTH MapoOB IO BO3yXy HeKoToporo ankana 4,414. Kakosa opmyina ankana?
5. Coxrmu 7,2 v yraeBomopona. IlnoTHocTs ero mapoB mo BoAopony cocrasisieT 36. B
pesynbrare peakiuu ooOpaszoBanock 22 1 okcuma yriaepoga (IV) wu 10,8 r Bogel. Kakoa
MOJIEKyJIsipHast opMysia coeTuHeHus?

Ha3BaHue TeMbl 7.1 Knaccugukamus, ctpoeHre 1 HOMEHKIIaTypa
OpPraHMYECKUX BEIIECTB

PesynbraTt 00yueHus Knaccugumuponartsb OpraHMYecKHe  BellecTBa B
COOTBETCTBUU C UX CTPOCHUEM

O01Me KOMIIETEHIIUA OK 0l [IK 5.7

3amaua 1. ['a3oBast cMechb COJEPIKUT 3TaH, STUJIEH U aleTuieH. Kak goka3aTh NpucyTCTBUE B
JAHHOM CMeCH KaXKI0ro u3 razo? Hanmumure ypaBHEHHs] HEOOXOAUMBIX PEaKIUH.

3amaya 2. BelgenuTe B YMCTOM BHUJAE KOMIIOHEHTBI CMECH, COCTOSIIEM W3 alleTHJICHA,
IporeHa u npomnaxa. Hanumumre ypaBHEeHHsI HEOOXOAUMBIX PEaKIUH.

3anaua 3. U3BectHO, uto 1,12 11 (H.y.) CMecH alleTuiIeHa ¢ 3TUJIEHOM B TEMHOTE MOJHOCTHIO
cBsi3bIBaeTcs ¢ 3,82 mu 6poma ( = 3,14 r/mi). Bo ckonbKo pa3 yMEHBIIUTCS 00BEM CMECH TOCTe
MPOIYCKaHUs ee Yepe3 aMMUAYHbIi pacTBOp oKcuzaa cepedpa?

3anaua 4. ['a3, BbLACIMBILUICS MPU CTOPAHUH CMECH OEH30J1a U IIUKJIOT€KCEHa, MPOITyCTUIIH
yepe3 u30bITOK OapuToBoi Bonbl. Ilpu stom momyumnum 35,5 r ocaaka. Haiiaure mporeHTHBIN
COCTaB MCXOJJHOM CMECH, €CIIM TAaKOE XKe €€ KOJMUECTBO MoXKeT obeciBeTuth SO r pacTBopa Opoma
B TETPaXJIOPHJIE YTIIepoia C MaccoBOil nosei 6poma 3,2%.

3anaya 5 Hanumure ypaBHEHHS XMMHUYECKMX pEaKLUi, MOATBEPKAAIOLINX T€HETUYECKYIO
CBSI3b MEX/y KJIACCAMU OPTaHUYECKUX COeTUHEHUH B cxeme 6. Pe3ynbrar obcyaure ¢ cocejoM 1o
napre.

AnkaHbl — Anbgernabl
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CH, + 0O, Kar. — + H.O

Anbpernabl — Kap6oHOBbI€ KUC/IOTbI

+ Ag,0 t, aMMHauHbIN p-p — + 2Ag|

CnunpTbl — Anbaernabl

CH,-CH,-OH + CuO t— + Cu + H.O

Anbgerngbl — CnupThbl

+ H., t, KaT. — CH,—CH,-OH

CnunpTbl — FanoreHNpou3BoAHbIe yrnesogopoabl
FanoreHnpousBogHble yrnesogopoabl — CAUPTDI
AnkaHbl — FanoreHNpousBoAHble YyrieBoaopoabl
FanoreHnpoussoaHble yrnesoaopoabl — AKaHbl

AnkeHbl — FanoreHnponsBoaHble yrinesogopoabl
FanoreHnpousBoagHble yrneBogopoabl — ANKeHbl

3anava 6 3anuIINTe ypaBHEHUS PEAKLUN, WILTIOCTPUPYIOIINX CIEAYIOLINE TIEPEXO/bI:
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| v

a) Fe — FeCl; — Fe(OH), — Fe,0; — Fe —* FeSO, —
—> Fe(OH), — FeOQ — Fe;

BaS0,
i)
NaNOQ,

r) 8i —* 8i0, —* Na,S8i0, — H,8i0; — 8i0, —Si—
— Mg,58i — SiH, — 5i0,;

| 1
A)Na —> Na,0, — Na,0 —> NaOH —> Na,C0;, —>
— NaHCO;— NaNO, — NaNO.,.

3anaya 7 3anuIINTe ypaBHEHUS PEAKLIUN, WILTIOCTPUPYIOIIUX CIEAYIOINE IPEBPAILICHMUS:

40
a) C— CH, —> C,H, — CH;—C___—> CH,COOH —>
H
0
— cH,—C — C,H.0H — C,H,;
0—C,H,
0
6) C—> Al,C,— CH,—> CH,0H — H—C___ —>
H
g —s00
“OH %
8) C— CaC, —> C,H,—> CO, —> C¢H,,0, —> C,H,0H —>
0

P
— CH,— C(H — CH,COOH —> CO,—> C.

3amaua 8 OnpenenuTe MIOTHOCTh METaHa Mo BOJAOPOIY.
3amaya 9 OnpenenuTe MWIOTHOCTH MPOMUIIEHA MO TEIHI0
3anava 7 Onpenenure IIOTHOCTh NApOB ATaHOJA 10 BO3AYXY.

2.1.3. [IpakTUKO-OpUEHTHPOBAHHBIE 32/IaHUSA
[IpakTHKO-OpUEHTUPOBaHHbIE  3aJaHus  (KaKk  TEOpEeTHUYECKUE,

TakK

u

pacyeTHbIE), HAIPABJIEHbI HAa Pa3BUTHE PE3yIbTATOB OOYUYEHHS OCHOBHOI'O MOMIYJIS
(pazaenbl: «OCHOBBI CTPOEHHUS BElIECTBa», «CTpOEHUE U CBOMCTBA HEOPTaHUUECKUX
/  opraHm4yeckux  BemecTB», «KunHeTMueckue W TEPMOJUHAMUYECKHE
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3aKOHOMEPHOCTHU MPOTEKAHUS XUMUUYECKUX peaklnil», «JlucrepcHble CUCTEMBI») U
BBISIBIICHUE XMUMHUYECKON CYIIHOCTH OOBEKTOB MPHUPOJIbI, TPOU3BOJCTBA U OBITA, C
KOTOPBIMH 4YEJIOBEK B3aUMOJAEHCTBYET B MPOIECCE MPAKTUYECKON AEATETbHOCTU
(MpUKIaIHOW MOAYJIb).

[IpakTHKO-OpHEHTUPOBAHHBIE 3aIaHus MOXHO ONpeNIeNUTh Kak
MeJJarorTMuecku rnepepadoTaHHbIl (PparMeHT NpodeCcCHOHANBHOW eSTEIbHOCTH
cnenuanucta. OHHM pa3pabaTbIBAlOTCA [Ji1 TPOBEPKM 3HAHUM U yMEHUU
oOyyaromuxcs JAeHCTBOBATh B NPAKTUUYECKUX, HETUIHYHBIX, SKCTPEMalIbHBIX U
apyrux cutyanusax. llpu u3ydYeHMM  OUCHUIUIMHBI  «XHUMHS»  MPAKTUKO-
OpPUCHTHPOBAHHBIE  3aJaHUs  MPUMEHSIIOTCA  JJIsI  aKTUBU3alMU  y4deOHO-
MO3HABATEIBHON JNEATEIbHOCTH 00y4arOIIUXC .

Ha3zBanue tembl 1.2 Tlepuoauueckuii 3axoH u Tadnuma J[.M.
MenpeneeBa

PesynbraTr 0OyueHus: | XapakTtepu3oBaTh XHUMHUYECKHE DJIEMEHTHl B
COOTBETCTBUM c 150.4 TOJIOKEHUEM B
MEPUOAUYECKON CUCTEME XUMUUYECKUX DJIEMEHTOB
J.1. MenneneeBa

OO01re KOMITETEHIINHU OK 01

1. Pacrmpezenenue 3J€KTPOHOB B aTOMe IO SHEPreTUYecKuM ypoBHsM 2, 8, 4. Onpenenure,
Kakoil 310 31eMeHT. [IpuBeanTe GOpMyNbl €ro BBICIIETO OKCHAA, TMAPOKCHIA M BOJOPOIHOTO
CO-€IMHEHUsA. YKaKUTE€ Xapakrep coeauHeHuWd. IIpuBenure  ypaB-HEHUS — peakUui,
UJUTFOCTPUPYIOLIME CBOWCTBA 3TUX COCIUHEHUMN.

2. Hanumure ypaBHEHMS peakuui allOMHHUA co cienyro-mumu Bemectsamu: C12, O2, S.
Jnst KaKJI0M peakliy COCTaBbTE AIEKTPOHHBIN OalaHC, YKaXKUTE OKUCIUTENb U BOCCTAHOBUTEITD.

3. C xakuMu W3 TIEPEUUCIICHHBIX BEIIeCTB OyaeT B3aumomaeicTBoBaTh okcup docdopa (V):
HCI, Ba(OH)2, SO2, H20, Li20? IIpu-BeauTe ypaBHEHHs BO3MOXHBIX PEAKLIUN B MOJIEKYJIIPHOM
Y MOH-HOM BHJIE. YKQKHUTE XapaKTep KaXKJ10r0 OKCHJIA.

4. IlpuBeauTte ypaBHEHUS pPEaKLUH, C IOMOLIBI0 KOTOPBIX MOXHO OCYIIECTBUTDH CIEAYIOLINE
IIPEBPALLEHUS:

Ca — CaO — Ca(OH)2 — CaCO3 — CaO.

HazBanune teMbl 4.2  @OU3NKO-XUMHUUYECKUE CBOUCTBA
HEOPraHWYECKHUX BEIIECTB

Pe3ynbTaTt 0OyueHust | YcraHaBiuBaTh 3aBUCHUMOCTb ¢buszuKo-
XMMHUYECKUX CBOWCTB HEOPTaHUYECKUX BELIECTB
OT CTPOEHHUSI AaTOMOB U MOJIEKYJ, a TAKXKE THUIa
KPUCTAIUIMYECKON PELIETKU

OO0111e KOMIETEHIINT OK 01, OK 02 IIK 5.7

1.Hanucare ypaBHEHUsI XUMUYECKUX PEAKIIHA, K OyKBaM T U ]I COCTaBUTh HOHHBIEC (DOPMBI:
a) HoSO4 + Mg 6) Na,O + HBr B) HoSO3 + CaO 1) CaCOs + HCI ) AICI3 + AgNOs
e) Ba(OH); + SiO»

25



2. Ocy11ecTBUTH NMEPEXObl: KU — OKCUI KaJUs — THUAPOKCHU] Kalus — CylIb(ar Kaaus

3. Bamava: CkoIbKO KI' HATpHUs MOTpeOyeTcst sl peakluu B3aMMOACUCTBHS C 16 Kr cepsl,
conepixkaieit 25% npumecei, ecinu cxema peakuuu: Na + S — NaxS

4. Hancath ypaBHEHHUSI XUMUYECKUX PEAKIMN, K OyKBaM T U ]I COCTaBUTh HOHHBIE ()OPMBI:

a) H2SO4 + Mg 6) Na;O + HBr B) H2SO;3 + CaO 1) CaCOs + HCI ) AICI3 + AgNO3

e) Ba(OH); + SiO;

5. Ocy1iecTBUTh MEPEX0bl: KU — OKCUI KaJUs — THUAPOKCH]I Kalus — CylIb(ar Kaaus

6. 3amauya: CKOMBKO KT HATpHUs MOTpeOyeTcst sl peakluu B3aMMOACUCTBHS C 16 Kr cepsl,
conepaxkaieit 25% npumecei, ecnu cxema peakuun: Na + S — NaxS

Ha3zBanue tembl 4.3  Hnentuduxanus HEOPraHUUECKUX
BEILIECTB

Pesynbrar 0oOyueHusi | OOOCHOBBIBaTH  3HAYEHUE U NPUMEHEHHE
HEOPraHUYECKUX  BEIIECTB B  OBITOBOM W
MMPOU3BOACTBEHHOW JIESITEIbHOCTH YEIOBEKA HX
(bU3UKO-XUMHUUYECKUMHU CBOMCTBAMU

OO01re KOMITETEHIINHU OK 01 TIK 5.7

1. Hanucare xuMudeckue (opMyJbl BEIIECTB, HAaXOAALIMXCS B Tpex Konbax, eciu: 1)
pacTBOp U3 MEPBOI KOJIOBI OKPAIIMBACT IJIaMs B JKEJTHIH, a U3 BTOPOU — B (PHOJIETOBBIN LBET; 2)
IpU HarpeBaHuu oOpasna u3 Tperberd konobl ¢ NaOH mosiBmiics 3amax ammuaka; 3) mpu
npunuBaHuu pactBopa AgNO3 Bo Bcex oOpaslax BBINAIM OCAIKH OEJIOro ILBeTa, MpHYEM B
o0paslie U3 TpeTheil K00l 0CaOK pacTBOPUIICS MPH J00aBIEHUH BOJbI; 4) 10OaBICHUE PacTBOpa
BaC12 cmocoOcTBOBaNIO BHIMIAJACHUIO OCTBIX OCAIKOB B 00pa3iiax W3 BTOPOH M TPEThel Komb; 5)
npunuBanue pactBopa HC1 npuBeno xk OypHOMY BBIJETICHHIO ra3a B 00paslie U3 BTOPOil KOJIOBI,
IIpUYEM 3TOT ra3 BbI3Bas noMyTHeHue pactBopa Ca(OH)2. OtBeT MOATBEPAUTH YpaBHEHUSIMH
COOTBETCTBYIOIIUX PEAKLUI B MOJIEKYJIAPHON U MOJIEKYJISIPHO-UOHHOH (opme.

2. B uerbipex xonmbax 6e3 3TUKETOK COAEP>KATCs pacTBOPHI CIEAYIOUIMX BEIIECTB: COJSTHON
KUCIIOTHI, XJlopuaa 6apusi, cynbdara xanus, ¢pochara xanus. Mcrnonb3ys JOMOTHUTEIBHO PACTBOP
AgNO3, onpenenuth, B KAKOW HMEHHO KOJIOE COJEPIKUTCS KaXk10€ U3 yKa3aHHbBIX BemecTB. OTBeT
MOJTBEPUTH YPAaBHEHUSAMHU PEAKLUI B MOJIEKYJIIPHON M MOJIEKYJIIPHO-UOHHOM (opMme.

3. B matb npoOupoK, cofepkalux pacTBOpsl XjaopuaoB kanusi, meau (1), Oapus, anroMunus
u sxeneza (III), noGaBmim pactBop NaOH. Yka3zare, B Kakux MMEHHO NpOOMpKax HaXOJIUINUCh
JIAHHBIE COJIM, €CIIM B MEPBOM MPOOHPKE BHIMAN 0CAJ0K OEJoro 1BeTa, B YETBEPTOM — roixyboro
I[BETa, B MATOI — Oyporo IBeTa, a BO BTOPOH M TpeThell ocanka He oOpa3oBaiock. [Ipu momormun
KaKoOTO peareHTa MOXHO OINpPEJEeTUTh COCTaB COAEPKUMOr0 BTOPO U TpeThel mpoOupok? OTBeT
MOATBEPAUTH YPAaBHEHUSIMU COOTBETCTBYIOIIMX PEAKIUN B MOJEKYJISIPHOH M MOJEKYJISIPHO-
HOHHOU (hopme.

4. B mate npoOHpOK, couepKaliux pacTBOpbl cynbdaToB Harpus, mapranua (II), mean (II),
amoMunuss u xpoma (III), moGaBumm pactBop NaOH. Vkaszarb, B Kakoil UMEHHO NpoOupke
HAXOJUTCS KaX/1asi CoJb, €CIIM B YETBEPTON MPOOHMPKE BBIMIAN OCAIOK I'OJIy0Oro 1BeTa, B TpeThel
— CHHEBATO-Ceporo LIBETa, B MIEPBOM U MATOM NMpoOdUpKax — OENoro 1BeTa, MpU4YeM 0CaoK B MATOM
npoOupke pactBopmiics mnpu nobaBineHun u3ObiTka NaOH, a Bo BTOpoii mpoOupke ocaaka He
o0pazoBanoch. OTBET MOATBEPIUTH YPABHEHUSIMH COOTBETCTBYIOIIUX PEAKIUN B MOJICKYJISIPHOU 1
MOJIEKYJISIPHO-UOHHOH (opme.
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Ha3sBanwne tembl Paznen 5. Kunetnueckue u TepMOIUHAMUAYECKHE
3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peakiuii CKOpOCTh XMMHYECKUX PEAKITUMN.
XVMHAYECKOE paBHOBECHUE

Pesynbrat 0Oyuenusi | OOOCHOBaHHE WM3MEHEHUSI CKOPOCTU TEUYCHHUS
XUMUYECKUX  peakiui, uX  OoOpaTUMOCTH.
Oco0EeHHOCTH XUMHYECKOTO PaBHOBECHSI.

OO011e KOMIETEHIINT OK 01, OK 02 IIK 5.7

3apanme Nel. (2 Gama)

[Ipenyoxxute cocoObl YCKOPEHHS pa3iokKeHUsT OBITOBBIX OTXOJIOB, UCIOJIb3Ys H3yUCHHbIC
BaMU (haKTOPHI, BIUSIOMINE HA CKOPOCTh XUMUYECKOH peakiuu. OTBeT 000CHYyiTE.

3apanme Ne2. (2 6aia)

[TpoBeauTe noma MpoOIEMHBIN SKCIIEPUMEHT

Kynure B anTeke pacTBOp MepeKUcH BoJopoJa. Bo3pmuTe Kycouek 0TBapHOTO KapTodes
U KycoueKk cbIporo. Ha kakiplii HajeiliTe HEMHOro Imepekucu Bojxopona. Urto Habmomaere?
[Touemy? IlonbiTaiiTech OOBSICHUTH HAOMIOAEMBIE.

3aganue Ne3. (2 6an1a)

3HaHUE BIMSHUS PA3IMYHBIX (DAKTOPOB HAa CKOPOCTh XUMHUYECKOW PEAKLIUU IIHUPOKO
IIPUMEHSETCST B IPOMBILUIEHHOCTH. Hanpumep, nepBas cTaaus MOJIYYEHHUS] CEPHOM KHUCIOTHI B
MPOMBIIIIEHHOCTH - OOXKUT KEJIe3HOro KoyeiaHa

4FeSzr)+ 1102 = 2Fe203(tB) + 8SO21) 1+Q

[Ipennoxxute MUHUMYM 2 (pakTopa, KOTOPHIE MOTJIH Obl YBETHYUTH CKOPOCTh XUMHUYECKOM
peaxkuu.

3aganue Ned Dxcnecc-Tect (5 0aniioB)

1) 3auem Ham AgoMa HykeH X0NoAuIbHUK? (C TOYKU XUMHUKA)?

2) Iloyemy B J1aOOpaTOPHBIX YCIOBHSX AJISI MPOBEACHUS PEAKLIMU THIPOJIM3A Caxapo3bl
pacTBOp HY)XHO KHMIISITUTH, a B IHUIIEBAPUTEIBHOM TpaKTe 3Ta peakuus uaer npu t 36,6°C u
ropaszno OwicTpee?

3) I[MoyeMy CKOPOCTH peaKIiy TOPEeHUs BEUIECTB B KUCIOpoie Ooblie, yeM B Bo3ayxe? (B
BO3/yX€ KHCI0poaa Bcero 21%, cooTBeTCTBEHHO B yUCTOM O BEIIECTBO CropaeT ObIcTpee.)

4) Ha xakoM OpUHIMIIE OCHOBAHO TYIIEHHWE KOCTpa pa3OpachblBaHHEM TOPSIIUX APOB?
(CxopocTh TOpeHHMsI TeM Bbllle, 4eM Ooiblne V U MeHblIEe S TOBEPXHOCTH CrOpaeMoro
MaTrepuana.)

5) Kenes3o okucnsgercs U Ha BO3AyXe, U B Kuciaopoe. Ilouemy OHO ropuT B KHCIOpOAE U
He ropuT Ha Bo3ayxe? (KoHueHTpaius Kuciaopona B BO3AYXE HUXKE, YEM B YHCTOM KHCIIOPOJE,
JUIS. OKUCIIEHHSI €0 XBATaEeT, a AJIsl TOPEHUSI- HET.)

3apanmne Ne5. (5 6ayioB)

Haiite xapakrepucTuky peakuuu 2SOz +02 <2503 +Q:

a) 110 YMCIIY U COCTaBY MCXOJHBIX BELIECTB U MPOIYKTOB peakuy (peakius COCIUHEHN);

0) 1o TeroBoMy 3PQeKTy (IK30TepMUIEcKas);

B) II0 U3BMCHCHHIO CTCIICHEH OKUCIICHUS (OKUCIUTCILHO-BOCCTAHOBUTEIbHA);

I') 110 UCTIOb30BAHUIO KaTAIN3aTopa (KaTaIUTUYECKas);

1) IO HampaBJeHUIo (0OpaTumMas).

6.B cTopony kakoi peakuuu Npou30MAET CMEIlIEeHNE PAaBHOBECHS B CJIECAYIOIINX CUCTEMAaX:
1) 4HCI+0; « 2H20+2Clz, AHyp. < 0,

2) 3A(1() +On < C(r) + ZP(F), AHx,p,Z 34,55 K/[orc

IIpU: @) YBEJIMUEHUH JIaBICHMUS;
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0) yBenuueHuu 00bEMa;

B) YMEHBIIIEHHH TEMIIEPATYphI:

7. Kak HY>XHO M3MEHHUTh HaBlieHHE, 00BEM, M KOHICHTPALMU PEearupyrolluX BEIIECTB B
cucreme COry+H20(r) » COxn+Hzr) ,uToOBl  YBEIMYUTh  BBIXOJ  HPOAYKTOB  peaKUuu?
Onpenenurte 3HaKk AH oOpaTHOW peakiuy, €Clyd U3BECTHO, YTO NMPH YBEIUUYECHUU TEMIIEpaTyphbI
pPaBHOBECHE CMECTHIIOCH BITPABO.

Kak nmoBiusieT Ha paBHOBECHE CIICAYIOMINX PEaKIHii:

2H2(F)+02(F) > ZHZO(F), AHXP = — 433,6 K,ZZJ!C‘,'

CaCOsk) < CaO)+COxry, AHxp = 179,0 kllorc

a) MOBBIIICHUE TEMIIEPATYPBI;

0) IIOBBIIIEHNE OABICHUT?

OTBET MOSCHUTb.

8. [Touemy npu W3MEHEHHUU JIaBIICHUS cMelaercs paBHOBecHe
cucremsl 2H>0 + O2 - 2H>0 n He cMmelaercs paBHoBecue cucteMmsl N2 + 02 « 2NO? Hanucatb
BBIPAKCHUE JUIsI KOHCTAHThI PABHOBECHSI KAXKIOH U3 TAHHBIX CHCTEM.

Ha3zsanue tembl 7.3  Wnentuduxanus opraHUYECKUX BEIIECTB,
WX 3HaYCHHE U MPUMEHEHUE B OBITOBOM U
MPOU3BOJICTBEHHOU

NESTEIIbHOCTU YEJIOBEKa

Pesynbrar 0oOyueHusi | OOOCHOBBIBaTH  3HAYEHUE U NPUMEHEHHE
HEOPraHUYECKHUX  BEIIECTB B  OBITOBOM W
MPOU3BOACTBEHHOW JIESTEIbHOCTH YEIOBEKA HX
(bU3UKO-XUMHUUYECKUMHU CBOMCTBAMU

OO011e KOMIETEHIINT OK 01, OK 02 OK 04 IIK 5.7

1. Kap0okcurepanus

A 3HAaKOMO JIM BaM TOHSTHE «KapOokcutepanusi»? B TepaneBTHUYECKUX LENAX
UCIIOJIB3YIOT ra3oo0pa3Hoe BeniecTBO. Ilo 3Toil mpuunHE MOAOOHYH0 METOIUKY
HAa3bIBAIOT «TA30BBIMH YKOJaMH». OJTa METOJAMKA MCIOJB3YETCA IS JICUCHUS
CEepPACYHO-COCYAUCTHIX  3a00JICBAHUM,  TOBBIIMICHUS  DJACTHYHOCTH  KOXKHU.
[loBbIIEHUE COMEpKAHUS TOTO Ta3a B KPOBU TOBOPUT O HEKAYECTBEHHOU (YHKIIUU
kpoBu. CaMoe YJIUBHUTENBHOE, YTO OHO UCIOJIB3YETCs B TBEPAOM BHUJE B MUIIEBOMN
MPOMBIIIJIEHHOCTH [ XpaHEHUsT W TEPEBO3KM MPOAYKTOB: PBIObI, Msica,
MOPOKEHOTO.

3ananue

BriOepurte o1nH NpaBUJIbLHbIA OTBET:

1. O kakoM BelIEeCTBE UIIET peUb?

A) yIIIEeKUCIBIN ra3

b) xucnopon

B) ammuak

2. KakuMu XuMHUYECKUMU CBOMCTBAMH 00J1a7a€T ATO BEIIECTBO?

A) KHUCIIOTHBIMU

b) ocHOBHBIMU
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B) amdorepapiMu

3. C 4emM MOKET BCTyNnaTh BO B3aUMOJECHCTBHUE?

A) ¢ BOIOM, OCHOBHBIMHU OKCHJIaMH, I1I€JI0YaMHU, HEKOTOPBIMU COJISIMU

b) ¢ BoZ10M, KHCIIOTHBIMU OKCUIAMU, IEI0YaMH, HEKOTOPBIMHU COJISIMH

B) ¢ Bo#oii, KHCIIOTHBIMH OKCHJIAMHU, KHCIIOTAMHU, HEKOTOPBIMH COJISIMU

4. C nOMOUIBIO0 KAKOTO BEUIECTBA €I0 MOKHO OOHAPYKUTh?

A) penondranenna

b) 6pomHoit BosIbI

B) u3BecTKOBOIT BOJIBI

5. [IpuBeaute (akThl, KOTOPBIE TOKA3BIBAIOT OTPULATEIBHOE BIUSHHUE 3TOTO
rasa Ha JKeJIyJOYHO-KHILIEUYHbI/ TPAKT YEJIOBEKa.

2. IloBapeHHasi coJib

N3BectHo, uto B wMmupe pgo0biBaeTcsi mnpumepHo 100 MUUIMOHOB TOHH
IIOBAPEHHOM couM B rox. Ha numeBsle HYXIBI PacXxOAYETCAd OKOJIO OIHOU
YETBEPTOM 4aCTH ITOro KonudecTsa. Kyna ke uner ocranbHas CoJb?

[loBapeHHast COJb COBEPIIEHHO HEOOXOIMMa MpPU IPOU3BOJICTBE MSCHBIX U
pPBIOHBIX  KOHCEPBOB, OHA MHCHOJB3YETCSd B  METALIYPrU4ecKoil  oTpaciu
IPOMBIIVIEHHOCTH, OpH 00pabOTKE MEXOB U pPa3jIMYHbIX KOX, B IpOLEcce
MPUTOTOBIICHUS] MbUIA, WAET M TOJYyYeHHs KaJbIIMHUPOBAHHOM  COJBI,
npuMeHsiercss B MeauuuHe. OCHOBHOW MOTPEOUTENb COJIM — XUMUYECKas OTpaCib
MPOMBIIUIEHHOCTH. B 3TON 00J1aCTH HMCHOJB3YyeTCs HE TOJBKO caMa CoJib, HO U
AJIEMEHTHI, COCTaBIIAONIME ee. B mponecce 3JIeKTposm3a €€ pacTBOpa IMOIY4YaroT
XJIOp, BOAOpPOA WM enkui Hatp. M3 pacTBOpa €IKOro Harpa IOJIy4YaroT TBEPAYIO
1en04b — KaycTuk. CoeTnHsIs BOJOPO € XJIOPOM, MOJIYYAOT COJISIHYIO KUCIIOTY.

3aganme: cocTaBbTe ypaBHEHHs, ONIUCAHHBIX B TEKCTE peaKIMii.

3. AueruieH

OnHUM U3 camMbIX PacHpOCTPAHEHHBIX CIIOCOOOB CBAPKU IJIABJIEHUEM SIBIISIETCS
ra3oBasi CBapka, KOTOpas MPOU3BOAMUTCS € OOpa30BaHMEM Ta30BOr0 IUIAMEHU B
KaHaJlax CBapO4yHOil ropenku. OOpa3oBaHuE ra30CBapOYHOro IIaAMEHN HEBO3MOMXHO
0e3 ra3a aleTwieHa. TeXHUYECKUI aleTUIIeH MOJy4YatoT U3 KapOuaa KanbLysl.

3ananue

1. OOpacHuTe, Kakoil (U3MYECKHIl NOKa3aTeab MO3BOJISIET HCIOJIb30BATh
alETHIEH JUIsl CBAPOYHBIX paldoT;

2. CocTaBbTE YpaBHEHHUE PEAKLIMH MOJYYEHUS ALlCTUICHA;

3. CocTaBbpTe ypaBHEHHUE PEAKIIMU TOPEHUS ALICTUIICHA;

4. Beiuucnure o0ObEM aleTUIIEHA MOJYYEHHOTO M3 KapOHaa KajlbLus Maccoi
128 r, comepxamero 5% mnpumeceul, eciam BbIXoHd auetuiieHa coctaBisieT 80% ot
TEOPETUYECKH BO3MOKHOTO.

4. MoJiouHasi KHCJIOTA

[TpomexyTOUHBIM TPOAYKTOM OOMEHA y TEIJIOKPOBHBIX >KMBOTHBIX SIBIISIETCS
MOJIOYHAs KHMCJIOTA. 3amax 3TOM KHCIOTHI KPOBOCOCYIIME HACEKOMBIE YJIABIMBAIOT
Ha 3HAYUTEIIBHOM PACCTOSIHUU.

3ananue

1. TloueMy Hacekomble (KOMaphl) OBICTPO HAXOJAT CBOIO KEPTBY?

2. YcranoBute (HOpMyTy MOJOYHOU KUCIOTHI, KOTOpasi MOMOTaeT HACEKOMBIM
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HaXOJUTh TEIJIOKPOBHBIX >KHMBOTHBIX, €CJIM MAacCOBBIC JOJIM JJIEMEHTOB B HEH
cocTaBistoT: yraeponaa — 40,00%, Bogopoaa — 6,67%, kucinopoaa — 53,33%.

3. CoctaBbTe CTPYKTYpHYIO (hOPMYIIy MOJIOYHON KUCIOTHL. Ha3zoBUTE KUCIOTY
o HomeHnkiarype MIOITAK.

4. Ha oOCHOBaHMM CTPOE€HUSI MOJIOYHOW KHCIJIOTBI CJIENIaiTeé BBIBOJ O €€
XAMHAYECKAX CBOMCTBAX.

5. Haiinure B WUHTEpHETE WM JPYIMX MCTOUYHHMKAX HMHPOPMAIUIO O
MIPUMEHEHUH MOJIOYHON KUCIOTHI.

2.1.4. 3apnanus JadopaTopHbIX padboT

JlaboparopHbie pabOTHI SIBIAIOTCS BaXXHOW 4YacThi0 y4eOHOro mpoiiecca Mo
JUCLHUIUIMHE W CHOCOOCTBYIOT (OPMHUPOBAHUIO y OOYy4YalOIIMUXCA YMEHHUH
UCCJEeI0BAaTh XUMUYECKHE MPOLECChl M SBIEHUSA (IUIAaHUPOBATh M MPOBOAUTH
XUMHUYECKUE SKCIEPUMEHTHI, HCCIEAOBATh BELIECTBA M NPOBEPATH THUIIOTE3BI,
o0pabaTbIBaTh U MHTEPIPETUPOBATH PE3YIbTAThl IKCIIEPUMEHTOB). JlaGopaTopHbie
paboThl MO XUMHUU NPETYCMOTPEHBI B Ka)KJIOM Pa3fesie OCHOBHOIO M MPUKIATHOTO
MopyJiet (Tad. 2).

Tabnuna 2. JlabopaTopHble pabOTHI IO XUMHUHU

Paznen JlaGoparopHas padora

Pazoen 2. Xumuueckue peaxyuu | Jlabopamopnan paooma 1. « Peaxyuu
2UOpPONU3A»

Paznen 3. Ctpoenue u Jlabopamopnas paboma 2. «Ceoticmea
CBOMCTBAa HEOPTaHUUYECKUX Mema’nnos u Hememanios»
BEILIECTB
Pazoen 4. Cmpoenue u Jlabopamopnas paboma 3. «llonyuenue
CBOUCMBA OP2aAHUYECKUX SMUNIEHA U U3yYeHUe e20 C8OUCE»
seujecmea
Pazoen 5. Kunemuueckue u Jlabopamopnasn paboma 4 «H3yuenue
mepmoouHamuiecKue BIUAHUS PA3TUUHBIX (DAKMOPOB HA CMeweHue
3AKOHOMEPHOCMU NPOMEKAHUS | XUMUYECKO20 PABHOBECUS»
XUMUYECKUX peaxkyuti
Pazoen 7. Kauecmesennvie Jlabopamopnas paboma 11. «Onpeoenernue
peaxyuu 0OHAPYHCeHUs. COO0epIHCAHUS Y2IEKUCTI020 2A3d 8 8030yXe
OpP2AHUYECKUX U noOMeujeHuUsl IKCNpecc-memooom»
Heop2anHuyecKux eeuecms

O6opynoBanue jadopaTopuu U pado4YuX MecT Ja0OpPaTOPHU: MEH3YPKH,
MUTETKU-KANEeIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, TPEAMETHBIE U MOKPOBHBIE
CTEKJIa, IUIAHIIEThl JJIsI KamelbHbIX peakuuii, ¢uapTpoBaidbHas Oymara,
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MPOMBIBAJIKUA, CTEKJISIHHbIE MTPOOUPKH, PE3MHOBBIE MPOOKH, (QoHapuku, HAOOP
PEaKTUBOB, CTEKJISIHHbIC MAJOUYKH, IITATUBBI JUISI MPOOUPOK; MEPHBIC LUIUHIPHI,
BOPOHKHM CTEKJISIHHBIE, BOPOHKHM JenuTelibHble IuinuHapuueckue (50-100 wmm),
CTYNKU C HeCTUKOM, (apdopoBble HalllKuh, TUHUETHI, (GUIBTPbl OyMakHbIE, BaTa,
MapJsi, 4acOBBIE CTEKJA, AJIEKTPOIUIUTKHU, Ja0OpaTOpPHBIE IITATHUBBI, CIHUPTOBHIE
TOpPENKH, CIHYKH, NpuOOp MJis MOJTY4YeHUs ra3oB (Wid MpoOHpKa C ra300TBOJHOMN
TpyOKoOil), pdepkatenu s NTPOOUPOK, CKISHKU JUIsi XpaHEHUsS pPEaKTUBOB,
pa3aaToyHbIe JOTKH; XumMudeckue ctakanbl (50, 100 u 200 mut); mImaTenu; MUHIETHI;
TUTEIbHBIE MU, CEKYHAOMEPHI (TaiiMepsl), MepHbIe npooupku (Ha 10-20 mu) u
MepHble KoJObl (25, 50, 100 m 200 wmu1), BoasHas OaHa (WM TepMoOCTaT),
CTEKJISTHHBIC MaJO4YKW;, KOHMYEeCKHEe KoJIObl 1 tuTpoBanus (50 um 100 mu);
WHJMKATOPHBIE TIOJIOCKU [Jisi ompeneneHus pH u craHnapTHas WHIWKATOpHAS
1IKajna; YHUBEPCAIbHBIN HHAUKATOP; muneTku Ha 1, 10, 50 mn (unum mo3aropsl Ha 1,
5 u 10 M), OropeTKH Il TUTPOBaHMS, MeAUIIMHCKHE Immpuibl HAa 100-150 mu,
nabopaTopHble W/WIM aHAMTUYECKUE Bechbl, pH-MeTpbl, CYyIIUIbHBIA TIKAQ, U JP.
nabopatopHoe 000py/I0BaHUE.

[IpuBenem mnpumepsl Ta00OpaTOPHBIX palboT mo pazaeny 2 «XUMUYECKUE
peakuun» u pazaeny 4 «CTpoeHne U CBOMCTBA OPraHMYECKUX BEIIECTBY.

Paznen 2. Xumuueckne peakuuu. Jlaboparopnas padora 1. «Peakuumn
TUAPOJIHM3a»

HazBanue Tembl Tema 2.2. «DNeKTpoJIMTHYECKAS TUCCOLMALIUS 1
WOHHBIIT OOMEH»

PesynbraTt 0OyueHusti | CocTaBisiTh ypaBHEHHUS! XUMUYECKUX pPEaKIHUU
MOHHOTO OOMEHa C yYacTHEM HEOPraHUYeCKUX
BEILIECTB

OO0mue KOMIETEHIINT OK 01, OK 04

a) chopmynupyiiTe 1eIb MIAHUPYEMOTO SKCIIEPUMEHTA;

0) 00BsCHUTE, KAaKOU MPOIIeCcC HA3BIBAIOT THIPOIN30M, KaKOW OH ObIBacT;

B) OOBSICHHTE, KaKUe CYIIECTBYIOT CIIOCOOBI JOKa3aTeIbCTBA CYIIECTBOBAHUS THUIPOIIH3A
HEOPTaHMYECKUX M OPraHUYECKUX BEIIECTB;

') OOBSCHUTE, KAK COCTABIISIETCS ypPaBHEHUE THIPOIIN3A;

1) oObscHuTe, uTo Takoe pH? Kak 3aBUCHMT maHHBIN MOKa3aTelb OT KUCIOTHOCTH WIIU
OCHOBHOCTH CPEJIbI pACTBOPA;

€) OOBSICHUTE XOJ BHITIOJIHEHUS SIKCIIEPUMEHTA TI0 PEIICHUI0 KaYeCTBEHHBIX 3a/1a4;

) TIEPEUYHCIUTE OCHOBHBIC ACIEKTHI COONIONCHUS TEXHUKH 0€30MacHOCTH Mpu paboTe C
arpecCUBHBIMU peareéHTamu (TMAPOKCH] HATPHUs).

OobopynoBanue u nmocyaa PeakTusbl

1. CrexyistHHBIE TPOOUPKHU 1.  PactBop NaOH
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2. UlTatuB nms npoOUpok 2. PactBop NaxSOq4
3. PactBOp AICI;3
4.  PactBop Na,COs3
5. PactBop Cu(OH);
6. KucnoTHO-OCHOBHBIN UHIAUKATOP

Anroputm npoBeaenusi onbiTa Ne 1

BOHpOC])I H 3aJaHUA

3aganme Ne 1. B Tpex npoOupkax mnon
HOMEpaMM HaXOJSATCSl paCTBOPHI TPEX COJICH:
XJIOpHU/Ia AIIOMUHUS, Cylib(aTa HaTpus,
kapOoHara Hatpus. He monb3ysice npyrumu
pEeaKTUBAMU, ONIPEJETUTE COCTAB KaxkI0H
pOOUPKH.

1. ath 0ObsCHEHHE MTPOBEACHHBIM OIBITAM.
2. CocTaBUTh YpaBHEHUS PEAKLMH,
MPOTEKAIOIIUX B TPOOUPKE B MOJIEKYJISIPHOM U
MOHHOM BHJaX.

AJropuT™m npoBejaeHusi onpita Ne 2

BOHpOC])I H 3aJaHUA

3aganue Ne 2. Uro npousoiiner, eciu
OXJIAZIUTh PACTBOP KapOOHATa HATPUS WIN
100aBUTh K HEMY TUJPOKCH] HATPHSI?

1.1. Hanute B nmpoGupky 1-2 mut pactBopa
KapOOHaTa HATPHsL.

1.2. OnycTuTh NpOOHUPKY B CTaKaH C OYCHb
XOJIOZHOM BOJIOM WJIA CHET'OM.

1.3. IIpoBeputs cpey pacTBOpa Ipu
IIOMOIIY KUCJIIOTHO-OCHOBHOT'O MHJIMKATOPA.
1.4. 1o6aBuTh K pacTBOpY KapOoHaTa
HATpUs TUAPOKCHU] HATPHSL.

1.Kakoif HHIMKATOp JIy4YIlle UCTIOIb30BATh sl
OIIpeETIEHUS Cpelbl pacTBOpa?

2. CocTaBUTh COOTBETCTBYIOIINE YPAaBHEHUS
XUMHUYECKHUX PEAKLMM, B MOJIEKYJISIPHOM U
MOHHOM BHJaX.

AJnroputm npoBeaeHusi onbiTa Ne 3

BOHpOC])I H 3aJaHUA
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3aganue Ne 3. [IpoOneMHBIH OMBIT. 1. CocTaBUTH COOTBETCTBYIOIINE YPABHEHUS
1.1. B onny npoGupKy ¢ pacTBOpOM XUMHUYECKHUX PEAKLMM, B MOJIEKYJISIPHOM U
cynbdara menu (II) mpunute pactBop MOHHOM BUJAX.

TUAPOKCHUIa HATPHUSL.

1.2. Bo BTOpYIO MPOOUPKY C pacCTBOPOM
cynbdara menu (II) mpunute pactBop
KapOOHaTa HATPHSL.

1.3. CpaBHHTB IIBET 00pa3yoIUXcs
0CaJIKOB.

1.4. O6paTuTh BHUMaHUE Ha BbIICIICHUE
ra3a B OJTHOU U3 MPOOUPOK.

1.5. Onpenenuth, OTKyAa MOXKET
BBLAEIATHCI DTOT ras?

1.6. IIpoBepuTh KauECTBEHHBIN COCTaB ra3a
TOpsAILLEH JTyYUHKOMU.

1.7. OOBACHUTH MIPOUCXOIAIIIEE SBIICHUE.

Anroputm nposejaenusi onbita Ne 4 Bonpocsl u 3a1anus
3aganue Ne 4. [IpoOaeMHBI OIBIT. 1. OOBSICHUTH MPOUCXOIAIIICE SBICHUE.

1.1. K pacTBOpYy XJ10pHAa altOMUHUS 2. CocTaBUTh COOTBETCTBYIOIINE YPABHEHUS
IPUIIUTH PacTBOp KapOOHATa HATPHSL. XUMHUYECKHUX PEAKLMMI, B MOJIEKYJISIPHOM U

MOHHOM BHJaX.

3. OTBETUTH HA BOIIPOCHI.

JI1st 4ero B MEUIIMHCKOM ITPAaKTUKE
HCIOJIb3YIOT PaCTBOP MUTHEBOM COJBI IS
MI0JIOCKAHUS IIPU BOCHAIIUTEIBHBIX
3aboseBaHusx ropia? KakoBa poib ruponmsa
B nnpupoze? [loueMy pacTBOp Mblila IEHUTCS B
Boze?

1. Ilpoananu3upoBaTh COOTBETCTBUE MOJYUYEHHBIX PE3YJIBTATOB TUIIAM ruapoaun3a. Caenarb
COOTBETCTBYIOIIUE BBIBOBI.

2. CdopmynupoBaTh BBIBOJBI O 3aBUCHMOCTH THIIA THAPOJIHM3a M KHUCIOTHOCTH CpPEIbI
pacTtBopa.

Paznen 4. ®usuko-xuMHUYeCKHe CBOIICTBA HEOPraHMYECKHUX BelleCTB.
JlaGopaTopHasi pa6ora 2. «CBoiicTBa MeTAJLJIOB»

HazBanune teMul 4.2  @OU3NKO-XUMHUUYECKUE CBOUCTBA
HEOPraHWYECKHUX BEIIECTB

Pe3ynbTaTt 0OyueHust | YcraHaBiuBaTh 3aBUCHUMOCTb ¢buszuKo-
XMMHUYECKUX CBOWCTB HEOPTaHUYECKUX BELIECTB
OT CTPOEHHUsSI AaTOMOB U MOJIEKYJ, a TAKXKE THUIa
KPUCTAIUIMYECKON PELIETKU

OO01e KOMIETEHIINT OK 01, OK 02IIK 5.7
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Obopyoosanue: MTATUB C IPOOHPKAMHU.

Peakmuegpl: pacTBOp IIMHKA XJIOpHJA, KyNpyM cyib(dara, mmoMOyM XJopuia, MIoMOyM
HUTpaTa, KyIpyM HUTpaTa, XJOPUIHONW KUCIOTHI, CyTb(aTHON KUCIOThI, ME/lb, IMHK, CBUHEII.

C npaBuiaMu TeXHUKU 0€301MaCHOCTH O3HAKOMIICH:

OoAIMHUCh

Xon padoTsr:

OnbIt 1. Cpasnenue xumuyeckoii akmusHoOCmu MEMaAlos.

A). Bo3pmute nBe mpobupku. B mepByro goneiite 2 Mil pacTBOpa COJH IIMHKA, BO BTOPYIO
npobupky 2 miu pactBopa conu menu (II). B mepByro mpoOUpKy MOJOXKUTE KyCOYeK MEIH, BO
BTOPYIO — LIUHK.

Habnwoenus:

3anuwume xumuueckyro peakyuio 8 MOIeKyIApHoU popme u UOHHOU opme

Bb). Bo3sbmure ae uucteie mpoOupku. B mepByio Hameiite 2 mi pacTtBopa IIIOMOYM
HUTpaTa, BO BTOPYIO — CTOJIBKO ke pacTBopa KynpyM (II) Hutpata. B nepByro npoOupky omyctu
KyCOYEK MeJ1, BO BTOPYIO — KyCOUEK CBUHIIA.

Habniooenus:

3anuwume xumuueckyro peakyuio 8 MoIeKyIApHoU popme u UOHHOU opme

OnbIT 2. Bo30eticmaus Memaios ¢ pacmeopamu KUCJiom.

Bo3pmem Tpu uucThie mpoOuMpKH. B mepByio mpoOMpKY OIMYCTHM KyCOYEK MeId, BO
BTOPYIO — MarHus, B TPEThIO — IHHKA. B KaxXayro mpoOupKy HayibeM 1o 2-3 Ml pa30aBICHHOTO
pacTBopa Cyiab(paTHON KHCIOTHI.

Habnwooenus:

3anuwume xumuueckyto peakyuro 6 MOIEKYJISAPHOU hopme u UOHHOU (hopme

OnwIT3. B3aumoodeticmeue memannios ¢ 60001.

Bo3bMuTe Tpu YMCTBIX TpOOUMpPKH. B TEpByrO OMyCTUTE KYCOUYEK MEIH, BO BTOPYHO —
MAarHus, B TPEThIO - IIMHKA. B KaXkIyto U3 mpOOUPOK HAJICHTE MO 2 MJI BOJIBI.

Habnwooenus:
B Tex mpobupkax, rie He MpoU30III0 HUKAKUX U3MEHEHH, HarpeinTe.

Habnooenus:
3anuwume xumuueckyto peakyuro 6 MOIEKYISAPHOU hopme u UOHHOU (hopme

CnenaiiTe 001U BHIBO:
Kaxue xumuuecxue ceolicmea memanniog 6vl paccmompenu 8 Xode 1abopamopHOU
pabomwi?

Paznea 5. CkopocTh XUMHYECKUX pPeaKIUid.
XuMu4Yeckoe paBHOBecHe
JladopaTopHasi padora 4. «CkopocTh XMMUYECKUX peakuuii. CMenieHue
XHMHY€CKOr0 PABHOBECHS»

Ha3zBanue tembl Tema 5. CkopOoCTh XUMHUYECKUX PEAKIIUN.
XVWMHAYECKOE paBHOBECHUE

PesynbraTt 0Oyuenusi | OOOCHOBaHHE WM3MEHEHUSI CKOPOCTU TEUYCHHUS
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XUMUYECKUX  peakiui, uX  oOpaTUMOCTH.
Oco0EeHHOCTH XUMHYECKOTO PAaBHOBECHS.

OO011e KOMIETEHIINT OK 01, OK 02IIK 5.7

Heo0xonumblie npuGoOpbI M peaKTUBBI: IITATUB C MPOOUPKAMHU, 3aKUM IS
npooupok, ropenka, pactsopsl FeCls, KCNS, K>Cr207, H.SO4, KOH, pactBopsI
Hoaa u Kkpaxmana, KpucTaJuIndeckuil peHondraneuH.

HOpﬂ)]OK BBIIIOJITHCHHU A paﬁoTLI
OmnpiT 1 BiinsiHMEe KOHIIEHTpAMyU pearupyoIuX BEIECTB HA XUMHUUYECKOE PAaBHOBECHE
B sTOM ombiTe u3yyaercs oOpaTtumast peakuus Mexay pactsopamu xsopuza xenesa(Ill) FeCl3 u
ponanuga kanust KCNS. PacTBop nproOpeTaer KpacHy10 OKpacKy BCIEACTBUE 00pa30BaHUS
ponanna xene3a(lll) Fe(CNS)3.
[To n3MeHeHHI0 MHTEHCUBHOCTH OKpAIIMBAaHUS PaCTBOPA MOXHO C/IENATh BBIBOJ 00 M3MEHEHUU
koHneHTpanuu Fe(CNS)3, a, 3Ha4uT, M 0 CMEIIEHUU PAaBHOBECHS 00paTHMOro IpoIecca.

1 B mpobupky BHecuTte 1o ase-tpu karu pactBopoB FeCI3 u KCNS. OrMersTe nmpoucxonsime
HU3MEHEHHUS.

2 JloBeaure OO0BEM TMOJIYYEHHOT'O pacTBOpa HpUOMU3UTENBbHO A0 2/3 mpobupku. JIErkum
B30ANTHIBAaHMEM IIepeMelIaiiTe pacTBOpP 0 OJHOPOIAHOTO OKpAIIMBAHHUS W pa3JEIUTe €ro Ha
YeThIpe MPOOUPKH.

3 B onny u3 mpobupok no karisim 1ooasste pactBop FeCl3, Bo BTopyto — pactBop KCNS, B
TPETHIO — HECKOJIbKO MUKpoIumnarened kpuctaunuueckoro KCI no nosiBinenns BUIuMBbIX
U3MEHEHUN. I3MeHeHne MHTEHCUBHOCTH OKpAIlIMBAHUSI pACTBOPOB JIETKO 3aMETUTh CPABHEHUEM C
OKpacKoW pacTBOpa B UETBEPTON MPOOUPKeE.

4 Pe3ynbTaThl HAOJIOICHUH 3aHECUTE B TAOJIHILY.

Ne . 3Mmenenne HHTEHCUBHOCTH Hanpasnenue cmenienus
Jlo6aBnsieMbli peareHt
OKpallMBaHUs pacTBOpa paBHOBECHS
1 FeC13
2 | KCNS
3 | KCl

S 3anumute ypaBHeHue peakiuu mexay FeCI3 u KCNS, cocraBsTe
BBIpA)KEHUE KOHCTAHThI PABHOBECHSI 3TON PEaKIIHU.

B BbIBOmax OTMETbTE, B KAaKOM HAINpPaBICHUM CMEIIAETCS PAaBHOBECHE IPU YBEIUYEHHUU
KOHIIEHTpauuii ucxoaubix BemecTB? [Ipogykros? [laiite 0ObsSCHEHHE TOMY SIBICHUIO C TOYKU
3penus npuHuuna Jle Illarense. Biuser nu u3MeHeHHE AaBIIEHUS Ha CMEIICHHE PAaBHOBECUS B
UCCIIETyeMOM cucTeme?

OmnbIT 2 BiinsiHKE cpejibl HA CMEIIEHNE XUMUUYECKOTO PaBHOBECUS

B pactBopax, coneprkalux MECTUBAIIEHTHBIA XpOM, ycTaHaBiuBaeTcs paBHoBecue 2CrO 2— + 2—
4 + 2H 2 Cr207+ H20 xpomar-uoH OuxpoMmaT-uoH (KENTHIN) (opaHkeBbli) 3meHeHue
KOHLIEHTPaLUK HOHOB Bojopoaa H+ cMelaeT a3To paBHOBECHE.

1 B mpobupky nomectute 5-6 kanens pacropa K2Cr207.

2 K »TomMy pacTBOpy MO KamjisiM J0OaBisiiTe KOHIICHTPHUPOBAHHBIA pAacTBOp ULIENOYH U
HabIro1aliTe N3MEHEHUE OKPACKH.

3 Korpa pacTtBop cTaHeT KENThIM, 100aBbTE M0 KAIUIIM KOHIEHTPHUPOBAHHYIO CEPHYIO KUCIIOTY U
HabGnronaiiTe nosiBieHne OpaHKeBOH OKPACKH.

4 OnbIT MOXHO NOBTOPATh HECKOJIBKO pa3. Crenaiite BbIBOJA O BIUSHUM KUCIOTHOCTU CpPEbl Ha
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YCTOMYUBOCTH XpOMAT- U OUXPOMaT-HOHOB.

OmnbiT 3 BiinsiHue TeMniepaTypbl HA XUMHUYECKOE pAaBHOBECUE
[Ipu B3auMopelCTBMM HoJa ¢ KpaxMalloM o0pa3yercsi CHHEE BEIIECTBO CIIOKHOIO COCTaBa
(flomokpaxmai) Hoj + Kpaxman < HoJoKpaxMa

1 B mpobupky Haneiire 3—4 mu1 pacTBopa Kpaxmana u j00aBbTe 2-3 Karu pacTtBopa iona (10
IIOSIBJICHUSI CHHEW OKPACKH).

2 Harpeiite npoOupky u HaOmonaiiTe n3MEHEeHHE OKpaIluBaHus pactBopa. Oxjanute NpoOHpKy
BOJIOM, OTMEThTE MPOUCXOIAIINE U3MEHEHHUS.

4 Cpenaiite BbIBOJ O TeruioBoM 3¢ dexte AH peakiuu oOpazoBaHHs HOAOKpaxmaia. DK30- HIU
SHJIOTEPMHUYECKUM SBIISETCS STOT Mpoiecc?

JlaiiTe 00BbsACHEHHE ITOMY SBJICHHIO C TOUKH 3peHus npuHuuna Jle [lartense.

Paznen 7. Ctpoenue U CBOMCTBA OPraHnveckux BeuecTs. Jlaboparopuas
pabora 3. «I[losryueHue 3THII€HA ¥ U3YUEHHE €r0 CBOIICTB»

Ha3zBanue tembl Tema 7.2. «CBOMCTBA OPraHUYECKUX
COCIUHEHUN»
Pe3ynbTaT 0OyueHus: | YcraHaBiuBaTh 3aBUCUMOCTD ¢busuKo-

XUMHUYECKUX CBOMCTB OpraHn4CCKuUX BCIICCTB OT
CTPOCHUA MOJICKYIJI

OO011e KOMIETEHIINT OK 01, OK 02 OK 04 TIK 5.7

1. Bonipocsl 1u1s Jonycka K JadopaTtopHoii padore

a) chopMyIHUpyHTE LETb IITAHUPYEMOTO SIKCIIEPUMEHTA;

0) 00BSICHUTE, K KAKOMY KJIACCy OPTaHUYECKUX BEIIECTB OTHOCUTCS STUJICH;

B) OOBSICHUTE, KaKUMH XHUMHUYECKHMMH CBOWCTBaAaMU 00JIalalOT BeIleCcTBa
JAHHOTO KJlacca, KakWe KAaueCTBEHHBIE peakluu Uil UX OOHapyKEHUs
UCIIOIB3YIOTCS;

r) 00BSICHUTE, KaK MOKHO MOJYYHUTh BEIIECTBA JAHHOTO KJacca COeAMHEHUN B
1a00paTOPHBIX YCIOBUSX;

1) OOBACHUTE, U3 YETO COCTOUT MPUOOP ISl OJTYyUYEHUS Ta30B;

€) MEPEeUNCIUTe OCHOBHBIE ACTIEKThI COOMIOICHUSI TEXHUKH 0€30MacCHOCTH MPHU

pabore ¢ JIBXX  (3TmnoBmiii  cnupr), arpecCUBHBIMM  pEareHTaMu
(KOHIIEHTpUPOBaHHAsE ~ CEpHasi  KHUCJIOTa),  HAarpeBaTelIbHBIMU  HpUOOpaMu
(ciupTOBKA).
2. IlpoBenenue onbITOB
OobopynoBanue u nmocyaa PeakTusbl
1. CrexystHHBIE TPOOUPKHU 1.  KonuentpupoBanuslii pactBop HoSO4
2. UlTatuB nms npoOUpok 2. OTHUIIOBBIN CITUPT
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3. CouproBKa 3. PactBop KMnO4

4. Cnouukn 4. bpomHas Bojia
5. Ilecoxk
Anroputm npoBeaenusi onbita Ne 1 Bomnpocs! u 3a1anus

1. ITomyunTs 3TUIEH AEeTUAPATALIMENA STHIOBOTO 1. Uro mpoucxoaut B
crupTa, OOHAPYKUTh €ro, U3YYUTh €ro CBOMCTBA. npobupke? Uto
1.1. B npoGupky HamuTh 2—3 MJ1 STUJIOBOTO ciupTa | HabIrogaeTe?
U OCTOPOXKHO 100aBUTH 6—9 M 2. K kakomy Ty
KOHIICHTPUPOBAHHOMN CEPHOM KUCIIOTHI. 3aTEM XUMHUYECKUX PEaKIIUil
BCHINATh HEMHOI'O MPOKAJIEHHOTO MECKA (MECOK WM | OTHOCATCS 3TU
MeEJIKME KyCOYKH MeM3bl BBOJAT JIJIsi TOrO, YTOOBI npoueccol? Kak
MPEAOTBPATUTH TOJUKH KUAKOCTU MPU KUTICHUH). HAa3bIBAOTCS ?
3akphITh TPOOUPKY MPOOKOH € ra300TBOAHOM 3. Kak mMeHsieTcst okpacka
TpyOKOi1, 3aKpPENUTh €€ B IITATUBE U OCTOPOKHO pactBopoB? [louemy?
HarpeThb COACPIKUMOE POOHPKH (pHC. 1) 4. Kakum 1miaMeHem

roput stunen? [louemy?
5. CocTaBUTh ypaBHEHUS
IIPOTEKAIOIINX
IIPOLIECCOB.

1eCoK
C_H.OH

{LS’O (1:3)
4

(xomIL)

Br,  KMnO,

1.2. OCTOpOKHO, pABHOMEPHO HATPETH CMECH.

1.3. B apyryto npobupky Hanente 2—3 mi
pa30aBIeHHOTO pacTBOpa NEpMaHraHara Kajius, u
MPOIMYCTUTE Yepe3 HEro ras.

1.4. B Tpetbto mpoOUpKY HAUTH 2—3 M1 OpOMHOI
BOJIbI, OIYCTUTb Fa300TBOJIHYIO TPYOKY J0 JIHA 3TOU
MpOoOUPKHU U MPOITYCTUTH Yepe3 OPOMHYIO BOIY
BBIJICIISIOIIHICS Ta3.

1.5. BeiHyTh ra300TBOJIHYIO TPYOKY U3 pacTBOpa U
MOBEPHYTh €€ OTBEPCTUEM KBEPXY, MO/IXKEUb
BBIICJISIFOIIUNCSA Ta3 (pUc.2).
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C;H;OH (aTuio0-
BBIY CITUPT)

H,S0,

3. O0paboTka pe3yJIbTATOB ONBITOB

1. Ilpoananu3upoBaTh COOTBETCTBUE IMOJYUYEHHBIX PE3YJbTATOB CHOCOOAM
MOJIyYEHHUsT HENpPENeNIbHBIX YTIEBOJOPOJIOB psifga »TwieHa (ankeHoB). Crenathb
COOTBETCTBYIOIIMU BBIBOJ.

2. ChopmynupoBaTh BIBOJ O (PU3UKO-XUMUYECKUX CBOMCTBAX ITUJICHA.

3. ChopmynupoBaTh BbIBOJ 0 cioco0ax 0OHApYKEHUS ITUIICHA.

Paznen 7. Ctpoenue U CBOMCTBA OPraHnveckux BeuecTs. JlaboparopHas
pabora 4. «OnpeaesieHue coaep:KaHus YIJIEKHCJI0r0 ra3a B BO31yxe
NOMeIIeHHUs] IKCIPeCcC-MeTOI0M»

HazBanue tembl 7.3  Wnentuduxanus opraHUYECKUX BEIIECTB,
WX 3HaYCHHE U MPUMEHEHUE B OBITOBOM U
MPOU3BOJICTBEHHOU

NESTEIIbHOCTU YEJIOBEKa

Pe3ynbraTt 0OyueHust | YcraHaBiuBaTh 3aBUCUMOCTD ¢busuKo-
XUMHYECKHX CBOWMCTB OPraHMYECKUX BEHIECTB OT
CTPOEHUS MOJIEKYJT

O0111e KOMIETEHIINT OK 01, OK 02 OK 04 TIK 5.7

Jnst onpenenenust konueHTpauu CO2 B Bo3ayxe pa3paboTaHO HECKOJIIBKO METOOB, HO
B CaHUTApHOW MpaKTHKEe Haubojee MIMPOKOE MPUMEHEHHME HalleJd MOPTATUBHBINA SKCIPECCHBIN
meton Jlynre-Llekkennopda B mogudukanuu J1.B. I[Ipoxoposa.

[IpyHiun MeTola OCHOBAaH Ha MPONYCKaHMM HCCIEAYEMOIO BO3JyXa uepe3
TUTPOBAHHBIM PACTBOP YIJIEKUCIOrO HATpus B NpUCYTCTBUHM ¢eHondranenHa. [lpu stom
npoucxomut peakuuss Na2CO3+H20+CO2=2NaHCO3. PactBop (eHondranenna, KOTOPbII
UMeEeT PO30BYIO OKpPAacKy B HIEIIOYHOM cpene, mocie cBs3bBanus CO2 obecrBeunBaeTcs (Kucias
cpena).

AHaJIN3 HccieayeMbIX Pod
[lepen aHamu3oM BO3[yXa TOTOBAT paOOYMIl pPACTBOpP YIJIEKHCIOrO HATPHUS C
koHueHTpauuen 0,1 M nmyrem pasBenenust cranaaptHoro pactsopa Na2CO3. Jlns atoro x 2 mi
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crangapTHoro pactBopa Na2CO3 mnpubaBisior 8 M JUCTWIIMPOBAaHHOM Boxbl. PacTBOp
TIIATENbHO MEepeMeInBaioT, no6asnsor 2-3 kamwm 0,1% pactBopa denondranenna. PactBop
NEPEeHOCAT B CKISHKY (puc. 1) wim B mmpun (puc. 2). B mepBom ciyyae K JUIMHHOM TpyOKe
CKJISTHKU-TIOIJIOTUTENS C YTOHYEHHBIM HOCHUKOM IPHUCOEAMHSIOT PE3UHOBYIO IPYIIY € KJIAllaHOM
WM HeOOJBIIUM OTBEPCTHEM. MeIEeHHO CKuMasi U OBICTPO OTITyCKasi TPyIy, IPOIyBalOT Yepe3
pacTBOp MccienyemMblii Bo3ayX. Ilocie kaxmoi MpOLyBKH CKIISIHKY BCTPSXUBAOT JUIS IIOJIHOTO
noryionieHuss 6 CO2 u3 nopuuu Bo3ayxa.

Jlia orpannuenus nocryiuieHus CO2 ¢ BO3yXOM BO BPEMS BCTPSXUBAHMSI CKIISIHKU Ha
KOPOTKHI KOHEIl CTeKJIIHHOW TPYyOKM CKJISSHKU-TIOTJIOTUTENS HaJeBAlOT PE3UHKY, Ha KOTOPOM
(buKCHpyeTCs 3aXKHIM.

Puc. 1. — IIpubop mnst onpenenenus konuentpauun CO2 no Jlynre-Llexkkennopdy a —
pe3uHOBasi TIpymia A MPOAYBKM BO3AyXa C KiarmaHoM; O — CKISHKAa C PacTBOPOM COJBI H
deHondranenna

Puc. 2. — llInpun nns onpeaenenus konueHtpauu CO2

Bo BTOpom cnmywyae B mmpwui, HamonHeHHBIH 10 M paGouero pacTtBopa COIbl C
¢benondranenHomM, aepxka €ro BEpTUKAIbHO, HAOMPAIOT MOPLHUIO MCCIETYEMOro BO3/1yXa. 3aTeM
SHEPTUYHBIM BCTpAXUBaHUEM (7-8 pa3) BO3AyX MPUBOIAT B KOHTAKT C MOTJIOTHTEIEM, IIOCTIE Yero
BO3/yX BBITQJIKMBAETCSI M BMECTO HEro HAaOMpaeTcs OJHA 3a JPYrol MOPLUU HCCIETyeMOro
BO3/lyXa JIO0 IOJIHOTO O0eCIBEUMBaHUS pacTBopa B mimpuie. CUUTAIOT KOJIUYECTBO OOBEMOB
(Tmop1mii) Bo3ayxa, MOMISIINX Ha 00ECIIBEYMBAHUE PACTBOPA.

AHanu3 BO3AyXa MNPOBOAAT B IMOMEUIEHMM M (WIM) 3a MpeAeaaMu IOMEIIECHUS
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(atMocepHbIit BO3ayX). PesynbraT paccuMTBHIBAIOT MO OOpaTHOW MNPOIMOPIMH HA OCHOBAHUH
COIOCTABJICHUSI KOJIMYECTBA M3PACXOJIOBAHHBIX OOBEMOB (IOPIMI) TPyIl WIM IINPHIEB U
koHueHtpauun CO2 B armocheprom Bozmyxe (0,03 %) M B KOHKPETHOM HCCIEAYEeMOM
IoMelleHnH, rae onpeaensercs koHueHtpanus CO2. Conepxkanue yraekucnoro rasa ( CO2 C
%) BeruucisioT o gopmyrne: ma CO V'V C =0,03L2 , rae 0,03 — comeprkaHme yriIeKHCIOro ra3a
B armochepHOM Bo3nyxe, %; Va — o00beM aTMoc(hepHOro BO3/yXa, MPOLIEIIIEro dYepe3
MOTJIOTUTENb, ¢M3 ; VII — 00beM BO3yXa MOMEUICHHUs, POLIEAIIET0 Yepe3 MOrIoTUTeNb, CM3 .

[Io momyueHHBIM pe3yiabTaTaM JAeJaloT BBIBOJ O COOTBETCTBHHM IpOO BO3IyXa
CaHUTAPHO-TUTMEHUYECKUM HOpMaM M OLIEHUBAIOT Ka4eCTBO BO3/lyXa B IOMELIEHUHN

2.2. OueHoYHBbIE CpeACTBA PY0eKHOro (TEMATHYECKOI0) KOHTPOJS IO
JUCHUIIINHE «XUMHUA»

PyGexHblil (TeMaTUYeCKUi) KOHTPOJIb IO AUCHUIIINHE «XUMUS» MPOBOIUTCS
B (opMe KOHTPOJIBHBIX PabOT MO pas3aesiaM OCHOBHOTO MOAYJS Ha OTAEIbHBIX
3aHSTUAX, KEMCOB U yUeOHO-UCCIEA0BATEIbCKUX MPOEKTOB.

2.2.1. KoutpoJibHble padoThl 10 pa3jaeiam

KoHTponbpHble paOOThl MO XUMHUU KaK OIIEHOYHBIE CpEICTBAa pyOEKHOTO
KOHTPOJISI 3aBEPIIAIOT M3ydyeHHE | wiMm 2 TeMaTUYECKHX pa3lesioB OCHOBHOTO
MOJTYJIS.

Pazgen 2. Xumnueckme peaknuu. Kontpouabnas padora «CrpoeHme

BeIieCTBa U XUMHICCKHUC PCAKIITNHN»
3aodanue 1. Tecm ¢ 8b100poM 00H020 8epHO20 omeema
1.0 npocToM BElIECTBE, @ HE 0 XUMUYECKOM 3JIEMEHTE KUCJIOPO/I UJET PeUb B BHIPAKEHUU:
A) BceM XHBBIM CYIIIECTBAM ISl ABIXaHUS HEOOXOUM KUCIOPO/T;
b) kucnopon BXOIHUT B COCTaB IIMHBI U ITECKA;
B) kucnopona BXoAUT B COCTAaB BOJBI;
I') kucnopona BXOAUT B COCTAB OKCHJIOB;
2. OUnbTpOBaHUEM MOXKHO Pa3JIEIUTh CMECh, COCTOSIIYIO:
A) 13 BOJBI U caxapa; B) 13 Oen3uHa ¥ BOIELL;
B) u3 pacturensHOro Macna v BOJbI; I') ¥3 rJIMHEI ¥ BOOBI
3. ®du3nUUeCcKOe SIBICHUE — DTO:
A) I'openue cBeun; b) nouepHeHne MeIHON JIACTUHBI IPU HarPEBAHUU HA OTHE;

B) 3amep3anue Bonpl; I') mpotyxanue siiua;

4. CrakaH, rBO3/1b, JIOKKa, IPOOUpPKA OTHOCSTCA K:

A) BemecTBaM; b) ¢pusnueckum sSBICHUSIM;

B) ¢dusuueckum tenam; I') xuMudecKkuM SIBICHUSIM

5. CnoxxHOE BEIEeCTBO — 3TO:

A) BonIOpOT; b) consnas kuciora; B) cepa; I') kucnopon;
6.0THOCHUTENBHAS MOJIEKYJISIpHASI Macca HauOOoMbIIas y BeliecTBa ¢ (hOpMyJIoi:
A) NHs; b) N2Os; B) NO2; I') NaNOg;

7. 3anuck 4N> o3Hayaer:

A) 2 MoneKyIIbl a30Ta; b) 4 Mmonekynsl a30Ta;

B) 6 atomoB a3ora; I') 8 atoMOB a3orta;

8.Cepa mposBisieT HaUOOJBINYIO BaJICHTHOCTh B COSIMHEHUU C (DOPMYIION:
A) HsS; B) SO»; B) SO3; I') NasS;

9.MaccoBas noinst kucinopoa B cynbdare Hatpus NaxSOs paBHa:

A) 22,5%; b) 45,1%; B) 32,4%; I') 56,2%

40



10. Bogopoa Koin4ecTBOM BEIIECTBA 5 MOJIb (H.Y.) 3aHUMaeT 00BEM:

A) 11,2 7 b) 112 i; B) 89,6 m; ') 22,4 m;

11.®opMyJiel OCHOBHOTO OKCH/Ia, KUCIOTHOIO OKCUJA, KUCIOTBI, COJIM COOTBETCTBEHHO
3aMMCcaHbl 1107 HOMEPOM:

A) CaO, CO ,HCI, NaCl; b) CuO, SiOz ,NaNOs;, Mq(OH) 2;

B) FeO, ZnO, ZnCl, HCI; INBaO, SOs3, FeSO4 H3PO4.

12. PacnipenesieHne 3JIeKTPOHOB 110 YPOBHSIM aTOMa BBIPAyKEHO psiaoM uncen 2,8,2. Kakomy
XUMHYECKOMY 3JIEMEHTY 3TO

COOTBETCTBYET? A) maruamio; b)
KPEMHHIO; B) kucnopony; I') yrnepony.

13. Kucnopon B nabopatopuu MOXHO
IIOJIyYUTh: A) pa3noxeHueM MepoKcHuIa
BOJOpOAA; b) pasnoxxenuem xsiopara kanusi; B) pasnokeHueM nepmanrasata kanus; 1)

BCCMHU MECPCUUCIICHHBIMHA criocobamu
14.0Oxcun pocdopa (V) pearupyer c:

A) HaTpuewm; b) oxcunom cepst (1V);
B) cepnoii kucnotoi; I') rugpokcuiom HaTpusl.
3aodanue 2.

[Tpu ropenun 46,5 r dpocopa obpazopaincs okeun pochopa(V). Beruucnure ero macey.
3adanue 3. PacctaBbTe KOX(PQHUIMEHTH B YPABHEHUSAX PEAKINN, YKaKHUTE THIT PEaKLIUU:

1. FeCl> + Cl, — FeCls
2. AI(OH)3 — ADLOs; + H>O
3. FeCls + NaOH — NaCl + Fe(OH);

3aoanue 4. Hanummure ypaBHEHHs PeakUUi, ¢ MOMOIIBI0 KOTOPHIX MOXHO OCYILECTBHTH
clieylomue npespamieHus. PacctaBbTe KOA(QGHUIIMEHTHI.

Fe203— Fe (SO4)3— Fe(OH)s; — FexOs

3aoanue 5. CocTaBbTe 3JIEKTPOHHYIO U TpaduuecKyro GopMyIry Ui XUMHYECKOTO JIEMEHTa
nog Homepom 13.

Pa3nen 4. CTpOCHI/Ie U CBOIiCTBa HCOPraHN4YCcCKHUX BCIICCTB. KOHTpOHLHaﬂ

padora «CBOMCTBA HEOPTAaHUYECKUX BelIECTB»

1. BelnucaTh U3 CMCKa BEIIECTB OKCHU/IbI, OCHOBAHHUS, KUCJIOTHI , COJIM ¥ Ha3BaTh UX:

H>SO4 s Cu(OH)z,K3PO4, CaO,

2. CoctaBuTh (POPMYIIBI COCTUHEHUI:

a) okcupa yriepona( II) ,0) ruapokcuna Meau, B) XJIOPOBOJOPOIHON KUCIIOTHL, T) Cylb(daTa
HaTpUs

3. HamucaTh ypaBHEHMS! XUMUYECKUX PEAKIIMI:

a) HoSO4 + Mg 6) Nax O + HBr B) SO2+ CaO r)CaCOs + HCI n) AICI; + AgNO;

VYka3aTb Ha3BaHUS NPOAYKTOB PEAKIIHH.

4. 3anmaua. Kakas macca HaTpus notpeOyeTcst Ul peakliuu B3auMoJieicTBus ¢ 16 T cepsl,
€CITU B pe3yJIbTaTe Peakluu 00pa3oBaics CyIbpuL HATPHS?

5. Ocy1iecTBUTh MEPEXO/bl: KaTHi— OKCHJ] KaJTusi— TUIAPOKCH]I KIUsl — Cyib(daT Kanus

Bapmuanr 2
1. BelnucaTh U3 CMCKa BEIIECTB OKCU/IbI, OCHOBAHMSI, KUCIIOTHI , COJIU U Ha3BaTh
ux: NaOH , H3PO4, SOz, CaCOs3
2 . CoctaBUTh (POPMYJIIBI COCTMHEHUIL:
a) okcua azora ( IV) ,0) ruapokcuna kanus, B) XJopuia HaTpus, T) cyibduaa Oapus
3. HamucaTh ypaBHEHUS] XUMUYECKUX PEAKIIMI:
a) HC1 + K 6) K2 O + HBr B) CaCOs + H2SO4 1) CO2+ CaO 1) Ba(OH): + SiO2
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VYka3aTb Ha3BaHUS NPOAYKTOB PEAKIIHH.
4. Beraucnure 06beM raz000pa3HOro XJiopa, KOTOPBIA BCTYIHUT B PEAKLIUIO C HATPHEM, JUIS
nostydenus 11,7 r xnopuaa HaTpusl.

5. Ocy1iecTBUTH nepexopl: cepa— okcup cepsl (IV) —cepHucras kucinora —CynbpUT
HATPHS

Pazgen 7. Ctpoenue u cBoiicTBa oprannvyeckux Bemecrs. KoHrpoJsbHas
pabdora «CTpoeHHe U CBOWCTBA OPraHNYeCKHX BeleCTB»
1. Tunm XMMHUYECKOH CBSI3U MEXIYy aTOMaMU YIJIepo/ia B MOJIEKYJI€ BEIIECTB, (POPMYIIBI KOTOPBIX
C3H4 u CH4
A. OpgunapHas u n1BoiHas b. JIBoiiHas 1 oguHapHas
B. Tponnas u naBoiinas I'. TpoliHad u oguHapHas
2. O6mas popmyna CnH2n cooTBeTcTBYET:
A. Ankanam b. Ankenam. B. Ankunam. I'. Apenam. JI. [{ukioankanam
3. MonekynspHast popmMyIia yriieBo0poJia ¢ OTHOCUTENBHOM MIIOTHOCTHIO 110 BOJOPOY paBHa 28:
A. C4HI10. b. C4HS8. B. C4H6. I'. C3HS8. 1. C3H6
4. BemectBa, popmyibl kotopbix CH2 = CH2 u CH2 = CH — CH2 — CH3, sBnstotcs:
A. BemectBamu pa3Hbix kinaccoB. b. 'omonoramu.
B. M3omepamu. I'. OgHUM U T€M K€ BEILIECTBOM.
5. YcTaHOBUTE COOTBETCTBUE.

®opmyna Knacc
COCIMHEHUS COCIMHEHUS
A. 1. AnkaHsl
C17H35COOH
| B. C6H6 | 2. Anxensr |
| B. HCHO | 3. Anxunsr. |
| T.C2H50H || 4. Apensr |
H. C5H10 5.
Anpaerusl
E.CH4 6.
KapOonoBsie
KHUCJIOTBI
| K.C3H4 | 7. Couprer |

6. Peakuust neruipupoBaHus — 3T0.. ..
7. MaccoBas nons yriaepoza B nponuieHe C3H6 paBHa:
A. 18,8%. b. 40%. B. 60%. I". 85,71%.
8. KonnuecTBo BemiecTBa 3Tana maccoit 1,6 r paBHO:
A. 1,5 moas. b. 1 mons. B. 0,05 mons. I'. 0,1 Mmoub.
9. Maccosas n1os1s1 BogopoJa B yriepoje 14,3%, oTHocuTenpHas INIOTHOCTh 110 BOAOPOY paBHA
21. Ompenenute Gopmyiry.
10. BeiBeaute uCTUHHYIO (hOpMYyITy OpraHnueckoro coeauaenus, conepsxkamiero 40,03% C, 6,67%
H, n 53,30% O. MonsipHas macca janHoro coenquHenus pasHa 180 r/moinb. HazoBute BeliecTso.
11. K kakoMy THUIly OTHOCST peakl1io, ypaBHEHUE KOTOPOI IPUBEIEHO HUXKE?
CH3 —CH30CH2 =CH2 + H2
12. CocraBbTe CTpyKTYpHBIE (popmyiisl n3omMepoB coctaBa CSH10. Ha3oBute BemecTna.

42



2.2.2. Keiichbl

Kelicbl HCHONB3YyIOTCA B KAa4eCTBE OLEHOYHOIO CpEeACTBAa B pasaene 8
MNPUKJIAAHOTO  MOAYJS, HMX  COAEPKAHUE  ONpEAeNsieTcss C  Y4eTOM
npodecCUOHaNbHOW  HampaBlieHHOCTH oOpaszoBaTenbHOM mporpammel  CIIO.
[Iprmepsl TEM KEUCOB:

1. Tlorennenue KkauMaTa U BBICBOOOK/IEHHUE Ta30BbIX THPATOB CO JIHA OKEaHa.

2. byaymue matepuansl 1151 MAIIMHOCTPOEHUS.

3. HoBble MaTepualibl sl COJIHEUHBIX OaTapeil.

5. XMMUYECKHUE JIEMEHTHI B KU3HU YEITIOBEKA.

6. BomopoaHas sHEpreTHKa.

Keiic Nel. «XJ710p B KU3HH Ye10BeKa»

B SAnonuun o0benuHeHHbIMH cuilaMu HallMoOHanbHOTO MHCTUTYTA 3/I0POBBS U
[IpedextypHoro ynuBepcutrera CUI3YyOKH OBUIO MPOBEIAEHO UCCIEIOBAHUE.
VYueHble BBISICHWIM, YTO ECTECTBEHHBIE OPraHWYECKHE BEILECTBA BCTYINAKOT B
PEaKIMIO C XJIOPUPOBAHHOM BOJOW W3-MOJI KpaHa, oOpa3ysl ONacHble COCAUMHEHUS,
KOTOpPBIE MOTYT CIYKUTh IIPUYMHOMN paka. Takue coenuHeHus HasbiBaroTcss MX, 1O
ecTb «MyTares ukc» Win «Hen3BeCTHbIM MyTareH».

3agaHus:

1. Ilpemnoxure cnocoObl YMEHBIIEHUS SIJOBUTOTO BIMSHUSA XJIOpa B
MMATHEBOW BOJE HA OPraHU3M YEIIOBEKA.

2. Ucxons W3 cBOEH KU3HEHHOW MPAKTUKU, MPUOIU3UTEIHLHO PACCUHUTAITE,
CKOJIBKO XJIOPUPOBAHHOW BOJIbI BbI UCIIOJB3YETE B TEUEHUE THS U [T KaKUX LEen?

3. Kakue opransl yenoBeka 00Jibllie BCETO CTPAJal0T OT BO3ACHCTBUS XJ10pa?

4. Kak BnusieT XJOpUpOBaHHAS BOJIA HA YEIOBEKA MPU KyHIaHHUM ]

5. Hailinute [MONMONHUTENbHYIO HHPOPMAIMIO O 3aMeHEe XJopa IMpu
00e33apaKUBaHUM BOJIHI.

6. Uccnenyiite pa3nuyHble TOBaphl OBITOBOM XHMHUU B CBOEM JOME.
CocTtaBbTe CIUCOK XJIOPCOJEPKAIIUX COCAMHEHUN, YKaKUTE MEPbl 0€30MacHOCTH
npu paboTe ¢ HUMHU.

Keiic Ne2. «<Bogopoaomoouin — mar B Oyayuiee»

Aptromobunn Honda FCX Clarity Ha BOJOPOJHBIX TOIUIMBHBIX 3JI€MEHTax
e3aaT no poporam Eponsl ¢ 2009 roma. B 2011 rogy Honda npucoenununnace k
eBporelickoMy mapTHepcTBy 3kosorndHod sHeprun (Clean Energy Partnership),
MOCJI€ YEero BbIBEJAa HAa TMEPBBIM IUIAH MIPOU3BOJICTBO IKOJOTHYECKH YHCTBIX
apromooOmineil. A Ha Ilstom MockoBckoM MexayHapoaHnoMm aBrocaioHe BA3
MpeJCTaBUII CBOIO HOBUHKY «Jlama-AHT3m» ¢ OajioHaM# BOJAOPOAa U KUCIOPO/Ia.

3agaHus:

1. Ilouemy MHOTHE aBTOMOOMJIbHBIE KOMIAHUU pa3padaThIBaAlOT aBTOMOOWIIH,
paboTarolye Ha BOJIOPOIHOM TOILIUBE?

2. Kak BBIXJIONIHBIE Ta3bl aBTOMOOWJIEH, padOTarOIUMX Ha YIJIEBOJIOPOIHOM
TOIUIMBE, BIUSIOT HA 3JJ0POBbE YEIOBEKa?

3. Kakue «+» U «—» Bbl BUIUTE y BOJAOPOAOMOOUIIEH?

4. Halinute qONOJHUTENbHYIO HHGOPMAIIUIO 00 UX YCTPOUCTRBE.
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5. Ecom B Bamed ceMbe WM Yy BalluX 3HAKOMBIX €CTh AaBTOMOOWIIH,
MOJICYNTANTE, CKOJBKO MPHOJM3UTEIBLHO JIUTPOB OEH3WHA, Ta3a M KaKOW MapKu
UCIIOIb3YETE €KEIHEBHO.

6. Kakue BemiecTtBa U B KaKOM KOJIMYECTBE MOT'YT HaXOJUTHCSI B BBIXJIOMHBIX
rasax BalllUX aBTOMOOMIEH?

2.3. OHeHOquIe Cpe)]CTBa IlpOMe)KyTO‘IHOﬁ aTrTeCcTalnmm 1Mo JUCIHMIIJIMHC
«XUMHUA»

[IpomexyTouHasi aTTecTanus Mo JUCHUIUIMHE «XUMHS» TPOBOIUTCS B hopme
nud.3ageTa
Ilepeuens 3axannii U@ PpepeHIUPOBAHHOIO 3a4eTa

1.DJIEKTPOJIMTUYECKAsT JUCCOIMAIUS BEIIECTB C MOHHOW M TOJISIPHOM KOBAJECHTHOMU
XMMHUYECKOU CBA3BIO.
2.Peakiiusi HOHHOTO OOMEHA U YCIOBUS UX MPOTEKAHUS.
3.0xcuibl, UX K1accuuKanus 1 XUMUYECKHE CBONCTBRA.
4.0cHOBaHUsI, UX KJIacCU(PUKAIIMI U XMMUYECKHE CBOMCTBA B CBETE MPEIACTABICHUM
00 3JEKTPOIUTUYECKON TUCCOLUAIIUY.
5.Kucnotsl, ux kiaccudukanus U XuMuueckue cBoctra B ceete TO/I.
6.Conu, ux knaccupuKalui 1 XUMHYECKHUE CBOMCTBA B cBeTe TO/I.
7.CKOpPOCTh XUMHYECKOU pPEAKIIUH, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX YCIOBUM.
8.00paTUMOCTh XUMUYECKON peakiuu. XHMHUYECKOE PAaBHOBECHE U YCIIOBUSI €T0
CMEILICHUS.
9.0OKHCINTETHO-BOCTAHOBUTEIBHBIE PEAKIIUH.
10.Ilepuoanyeckuil 3aKOH U MEPUOAUYECKAs CUCTEMA XUMUYECKUX d1eMeHToB J[.1.
MenzeneeBa B CBETE CTPOCHHS aTOMA.
11.Buasl XuMHU4eCKOU CBS3H.
12.Knaccudukanuss XuMUYECKUX PEAKIIUH.
13.00611ue cBoiCTBa HEMETANIOB, 0COOEHHOCTH CTPOCHHS UX aTOMOB.
14.Bpiciiie KUCIOPOAOCOJAEpIKAIME KHUCIOTHl XUMHYECKUX 3JIEMEHTOB TPETHETO
MEepUO/Ia, X CBOMCTBA U CPABHUTEIIbHAS XapaKTEPUCTUKA CBOMCTB.
15.BonopoHble COEOWHEHUS HEMETAUIOB. 3aKOHOMEPHOCTM B HW3MEHEHUU WX
CBOMCTB B CBA3M C MOJIOKEHHEM XUMHUYECKHX OHJIEMEHTOB B MEPUOIUYECKOU
cucreme J[.M1.Menneneena.
16.0061111€ CBOMCTBA METAIIJIOB, OCOOCHHOCTH CTPOEHUS UX aTOMOB.
17.XapakTeprcTuKa METAVIOB MEPBOM TPyNIbI TJIABHOW MOArPYIIbl, 0COOCHHOCTH
CTPOEHUSA UX aTOMOB.
18.XapakTepucTKa METAJUIOB BTOPOM IPYIIIBI IIaBHOW NOATPYIIIIBIL.
19.Bpiciine OKCHABI XUMUYECKUX 3JIEMEHTOB TPETHETO MEproaa. 3aKOHOMEPHOCTH
HX COCTaB B CBSI3U C IIOJIO)KEHHEM XHUMHUYECKHUX DJIEMEHTOB B IEPHOJIUYECKOU
CUCTEME.
20. JKeme30 — MOJIOKEHHWE B MNEPUOJMYECKONM CHUCTEME XUMHYECKUX JJIIEMEHTOB
JI..MenneneeBa, ctpoeHus: aToMa, (pU3UUECKHE CBOMCTBA, XUMHYECKHE CBOMCTBA,
TIPUMECHEHHE.
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21.Teopust cTpoeHUsT OPraHUYECKUX COCAWHEHHMM. 3HAYEHUE TEOPHUU ISl PA3BUTHUS
HayKH.

22.130Mepusi OPraHuYECKUX COSTUHEHUN €€ BUIBI.

23.1lpenenbHble yrieBoapl. MeTaH, €ro coctaB, CTPOCHHE, XUMUUECKHE CBOWCTBA.
24 IMuxnonapaduHbl, UX CTPOEHHE, CBOMCTBA, HAXOXKACHUE B MPUPOJIC.
25.2TUiOBBIE YTJIEBOJABI, UX CTPOEHUE, CBOMCTBA IMOJYUYEHHS U UCIOIL30BaHUS B
OPraHUYECKOU CUCTEME.

26./lueHoBBIE YTIIEBONBI, UX CTPOCHHE, CBOICTBA, MOJIYYECHUS U MPAKTHUYECKOE
3a/1aHueE.

27 IlpupoaHbie UCTOUYHUKU YTJIEBOJOPOJOB: ra3, HepTh. Mcmonb3oBaHue HX B
Ka4eCTBE TOIUIMBA U B XUMUYECKOM CHUHTE3E.

28.AueTniieH, ero CTpOCHUE U CBOMCTBA, OJIYUYECHUS U IPUMEHECHUSL.

29.beH30H, €ro CTpoeHne, CBOMCTBA, TOJIYUYECHUS U IPUMEHEHUS.

30.IIpenenbHblE OAHOATOMHBIE CIUPTHI, UX CTPOEHUE, CBOMCTBA U MPUMEHECHMUSL.
31.®DeHoI1, €r0 CTPOCHKE, CBOMCTBA U PUMEHEHUS.

32.I1po0eMbl 3alIUThI OKPYKAIOIIEH CPEIbl.

JakiIrouyeHue

@oH/ OIEHOYHBIX CPEACTB MO JUCHUILUINHE «XUMUSI» COCTOUT U3 OIICHOUYHBIX
CPEACTB  TeKyllero, pyOekHOro (TeMAaTHYEeCKOT0) KOHTPOJS U  3aJaHuid
MMPOMEKYTOYHOM aTTECTALNU.
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