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PaGoyass mporpamMma y4yeOHOM IUCHMUIUIMHBI «XHUMHS» pa3paboTaHa B
cooTBeTCTBUM ¢ DeqiepaabHbIM TOCYAaPCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
cpennero TmpodeccuoHaabHOrO oOpa3oBaHus 1o crenuaidbHocTH  38.02.04
KomMmepmusas (o  otpacnsim), yrBepxkaeHHoro Ilpukasom MuHncTepcTBa
oOpazoBanuss u Hayku Poccum ot 5 ¢espans 2018 r. N 67, denepanbHbIM
rOCYJapCTBEHHBIM  00pa30BaTEIbHBIM  CTaHAAPTOM  CpeAHEro  OOIIero
oOpazoBaHus, yrBepxkaeHHoro IIpukazom MuHuctepcTBOM 00pa30oBaHUsS U HAYKH
Poccun ot 17.05.2012 1. Ne 413 (pen. Ilpuxazom Munuctepctsa 00pa3zoBaHus u
Hayku Poccum ot 12.08.2022 r. Ne 732), ocHoBe TpeboBanuii @OII cpennero
oO1iero obpazoBaHus, yrBep:kaeHHoro [lpukazom Munucrepctsa oOpa3oBaHus u
Hayku Poccumiickot ®enepanmn ot 23.11.2022 1. Ne 1014, npumepHoi
nporpaMMoi  001Ie00pa3oBaTebHOM  Y4EeOHOM JUCHUIUIUHBL «XUMHS» IS
npoeCCUOHANIBHBIX ~ 00pa30BaTENbHBIX  OpraHu3aluil,  PEKOMEHJIOBAaHHOU
denepanbHbIM TOCYAAPCTBEHHBIM OIOIKETHBIM O0Pa30BATENIbHBIM YUPEKICHUEM
JOTIOJIHUTENBHOTO  MPOodeCCUOHANIBHOTO  oOpa3zoBaHusi «MHCTUTYT pa3BUTHS
npodeccroHanbHoro obpazoBanusi» ot 30 HosOps 2022 r. mportokod Ne 14 u
PexomeHanusMu 1Mo OopraHu3aiuy MOJIy4YeHHUs] CpeTHET0 00IIero o0pa3oBaHus B
npejenax OCBOCHHUs 00pa30BaTEIbHBIX MPOTPaMM CPEeAHETO MPodheCCHOHAIBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOrO 0o0Iero oopaszoBanus (mUcbMo [lemaprameHnTa
roCyJJapCTBEHHOM MOJIMTUKU B chepe cpeHero npodhecCHOHAIBHOr0 00pa3oBaHuUs
u mpodeccuoHanbHoro o0yueHuss MuHuctepcTBa mpocBemeHuss Poccun 0T
01.03.2023 r. Ne 05-592).

Opranusanus-pa3padoTyuk: ABTOHOMHas HEKOMMEpYECKas OpraHu3aIus
npodeccuoHanbHOro odpazoBanus «lISTUrOpcKUil TEXHUKYM 3KOHOMUKH W MHHOBAIIMOHHBIX
texHojioruii» (AHO I10 «IITOUT»)

Pa3padoruuk: Msmepiu 1.1O — npenogaBarens AHO T10 «IITOUT».

PACCMOTPEHA COI'JTACOBAHA

oT/AeNeHHeM 001eo0pa3oBaTeNbHbIX U Ha 3acenanun Y MC

COLMAIIBHO-3KOHOMHYECKUX JUCHUTUINH mp. Ne 1 ot 16.08.2023
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—

Peuensenrsnr:

Kanyruna T.A. - npenoaBaTens Beiciiel kBanudukannonnoi kareropuu AHO
I[IO «IITOUT»
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH NPOIrPAMMBI
OBIIEOBPA3OBATEJBHON  JUCHUNJIAHBI «XUMMUS»

1.1. O6s1acTh NPUMEHEHUs MPOrPaAMMBbI

[Iporpamma y4eOHOW NMCIHUIUIMHBI SIBISIETCS YACThO MPOTPaMMbl MOJATOTOBKH
crienuanuctoB cpeanero 3seHa B coorBeTcTBuu ¢ ®I'OC CIIO no cnennansHoctr 38.02.04
KommMmepius (o otpacisam)

1.2 MecTo IMCUMIUVIMHBI B CTPYKTYpe NMPOrpaMMbl MOATOTOBKH CIENHAJTUCTOB
CcpeaHero 3BeHa

OO6meoOpa3oBaTebHAsT JUCIUIUTMHA «XUMHS» H3ydaeTcs Ha 0a30BOM YpOBHE B
o01ieo0pa3oBaTeibHOM — [MKJIE y4eOHOro TMJIaHa OCHOBHOM  mpodecCHOHAIBHOMN
obpa3zoBaTenbHOM MporpaMmbl ciennanbHocT 38.02.04 KoMmmepitus (1o oTpaciisam)

TpynoeMKoCTh JUCHUILUIMHBI «XUMUs» HA 0a30BOM YpOBHE COCTaBJIsE€T 72 4acoB, U3
KOTOpBIX 64 yaca - 0a30BbIM MOAyNb (6 pa3nesioB) U 8§ 4acoB - MPUKIAIHOW Moayib (1
paszen),  BKJIIOYAIONIUH  TPAKTUKO-OPUEHTUPOBAHHOE  COJCPKAHWE  KOHKPETHOM
npodeccun win CrernualIbHOCTH.

1.3. Henau u 3axa4n TUCUUIJINHBI — TPeOOBAHUSA K Pe3yJIbTaATaM OCBOEHUS
AUCHUILINHBI
1.3.1. Heau 1 3a1a44 JUCHUILIHHBI

DopMUPOBAHUE Yy CTYACHTOB IMPEACTABICHUA O XUMHUYECKOM COCTaBIISIOLIEU
€CTECTBEHHOHAaYYHOU KapTHUHBI MHUpa KAaK OCHOBBI NPUHATHS PELICHUN B JKU3HEHHBIX U
MPOU3BOJICTBEHHBIX CUTYAILUIX, OTBETCTBEHHOTO MOBEIACHHUS B IPUPOIHOU CpeLe.

3agauM JUCUMILVIMHBL:

1) chopMUpoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
MPOLIECCOB U SBIIEHUM B OKPYXKAIOLIEH CpeAe, LEJIOCTHOM HAYyYHOM KApTUHBI MUpA,
B3aUMOCBS3U U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh  yMEHUA  COCTaBJSITH  (GOPMYJbl  HEOPraHUYECKUX U
OpraHUYECKUX BEIECTB, YPAaBHEHHUS XUMHUYECKUX PpEAKIUM, OOBSICHATH HMX CMBICIH,
MHTEPIIPETUPOBATH PE3YIBTATHI XUMUYECKUX DKCIIEPUMEHTOB,

3) chopMUpOBaTh HABBIKM MPOBEACHUS] MPOCTEHIIUX XUMUUYECKUX

OKCIIEPUMEHTAJIbHBIX  HUCCICAOBAHMH C  COOJIOJIEHWEeM MpaBWI  0€30IMacHOTO
oOpallieHusl ¢ BEUIeCTBAMU U J1a00paTOPHBIM 000PYI0BAHUEM;

4) Pa3BUTh YMEHUS MCIOJIb30BaTh HH(DOPMAIIUIO XUMUYECKOTO XapaKkTepa U3
Pa3JIUYHBIX HCTOYHHUKOB;

5) chopmMupoBaTh  yMEHHUS  NPOTHO3MPOBATH  MOCJHEACTBUSI  CBOEH
NESITEIbHOCTH U XUMUYECKHUX MPUPOIHBIX, OBITOBBIX M IMTPOU3BOICTBEHHBIX MPOIIECCOB;

6) chopMUpOBaTh NOHUMAHHUE 3HAYUMOCTH JOCTUKEHUN XUMUYECKON HAYKHU
Y TeXHOJIOTHH IS pa3BUTHS COIMAIBHOMN U MPOW3BOJCTBEHHOU cdep.



1.3.2. [lnanupyemble pe3yJbTaThl OCBOCHUS 001Ie00pa3oBaTebHOM TUCHUILINMHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO

IT03HABATCIILHBIMU JICHCTBUSIMU:

MP 01 a) 6a30BbIe JIOTHYECKHUE JICHCTBUA:

- CaMOCTOSITETIBHO dbopmyIUpoBaThH 151
aKTyaJu3upoBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIH TMpPU3HAK WU
OCHOBaHHUS JJI1 CpaBHEHMS, KIacCHPUKAIUK W
0000111eHH

- OmNpenensaTh  LEIH  JASATCIBbHOCTH,  3a/JaBaTh
rapaMeTpbl U KPUTEPUH UX TOCTHKEHUS;

BBISBJISITh 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B
paccMaTpUBAEMBIX SIBICHUAX;

- BHOCHUTHh KOPPEKTUBHI B JEATCIHHOCTH, OICHUBATH

Kon n
HAaUMCHOBaAHHE
(bOpMHpyeMBIX ILnanupyemMsble pe3yabTaThbl 0CBOCHHS IHCUUILINHBI
KOMIIETCHIINN

OO01ue JAucuuniuHapHbie
OK 01. JIP 05 B wactu Tpy10BOTO BOCITUTAHUSL: [IPO 2 BaageTh CHUCTEMON XWMHYECKUX 3HAHWUH,
Buibupath - TOTOBHOCTH K TpyAy, OCO3HAHME LEHHOCTHU | KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOIINE ITOHSTHS
CIIOCOOBI MacTepCcTBa, TPYAOJIIO0UE; (XMMHUYECKHUH  DJIEMEHT,  aToM, AJIEKTPOHHAS
pelieHus 3a1a4y - TOTOBHOCTD K AKTHBHOMU JNESATENbHOCTH | 000JI0YKa aToma, S-, p-, d-2JIEKTPOHHBIE OpOUTAIIH
poeCCHOHANIBH | TEXHOJIOTHYECKOH M COIMaJIbHOM HampaBIeHHOCTH, | aTOMOB, WOH, MOJIeKyIa, BaJICHTHOCTb,
on CIIOCOOHOCTh ~ WHHUIIMUPOBATh,  IUIAHUPOBATH U | 3JICKTPOOTPUIIATSIIPHOCTh,  CTCICHb  OKHCIICHHS,
JIeSITETLHOCTH CaMOCTOSITEJILHO BBITIOJIHAThH TAKYIO AESTEIbHOCTD; XUMHUYECKass CBsI3b, MOJIb, MOJISIpHAs  Macca,
MPUMEHUTEIBHO K | - HHTEPEC K Pa3IudHbIM cdepaM MpodhecCHOHAIBHOU | MOJISPHBIN o0beM, YTJIEPOIHBIN CKEJIET,
Pa3IMIHBIM JIeSITEILHOCTH, dbyHKIMOHANIBHAS  TpYyIIa, pagukal, HU30Mepus,
KOHTEKCTaM OBnajieHre YHUBEPCAIbHBIMU Y4€OHBIMU W30MEPhI,  TOMOJOTMYECKMH  PsJi,  TOMOJIOTH,

YTIIEBOAOPOBI, KHUCIOPOA- M  a30TCOJAEpKallue
COENUHEHNsA, OHOJIOTMYECKA AaKTHBHBIE BEIECTBA
(yrneBojabl, KUpbI, O€JIKH), MOHOMEp, IMOJHMED,

CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COCIMHCHUSA, KPUCTAUIMYECKass pPEIIeTKa, THIIbI
XUMHYECKUX peaxkun (OKHUCIUTEIIBLHO-

BOCCTAHOBUTEJIBHBIE, DJK30-U  DHIOTEPMUUYECKHE,
peakii MOHHOTO OOMEHa), PacTBOP, DJICKTPOJIUTHI,
HEJJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAS ITUCCOLIMALINA,
OKUCJIUTEIIb, BOCCTaHOBHUTEIb, CKOPOCTH
XUMHYECKOW pEAKINU, XUMHUYECKOE PaBHOBECHE),
TEOPUU U 3aKOHBI (TEOPUS XMUMHUUYECKOIO CTPOCHUS
oprannyeckux BeniectB A.M. bytiepoBa, teopus
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COOTBETCTBHE PE3yJIbTATOB IIEJISIM, OIIEHUBATH PUCKHU
ITOCJICJICTBUI JIESITEILHOCTH;

- pa3BUBaTh KPEATHUBHOE MBIIJICHUE TP PEIICHUH
KU3HEHHBIX MPOOIEM

JIP 07 6) 6a30BBIe HCCIIEOBATEIILCKHUE JICHCTBHS

- BJIAJETh HaBBIKAMU Yy4eOHO-UCCIEIOBATEIbCKON H
MPOCKTHON JESITEIbHOCTH, HaBBIKAMH pa3peIieHUs
npoOieM;

- BBIABIATH TNPUUYUHHO-CICACTBEHHBIE CBSI3M W
aKTyaJu3UpOBaTh 3a/Jady, BBIJIBUTATh THUIIOTE3Y €€
pelieHusl, HaXOAUTh apTYMEHTHI JIJIsi JIOKAa3aTelbCTBa
CBOMX YTBEpXKIECHMI, 3aJaBaTb MapaMeTpbl WU
KPUTEPHUH PEIICHHUS;

- AQHaNM3UPOBATh TMOJYYEHHBIE B XOJ€ pEUICHUS
3alaud  pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATh HUX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBUSIX;

- YMeTh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO U
MPaKTUUECKYIO 00JIACTH KU3HEIESITEIIbHOCTH;

- yMETh HMHTETPUPOBATH 3HAHUS W3  Pa3HBIX
peAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC UJEH, MPEJIaraTh OpUTHHATIbLHbIC
MTOXO/IBI U PEIICHHS; CTTIOCOOHOCTH UX
HCIIOJIb30BAaHUS B IT03HABATEIILHOM M COITUAIBHOM
MpaKTHUKE

AIEKTPOJUTHUYECKON THUCCOLUALNHU, MEPHUOINUYECKUI
3akoH [[.1. MeHneneeBa, 3aKOH COXpaHEHUSI MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKAN SI3BIK XHMMWH,
(haKTOIOTUUECKHE CBEJICHUS O CBOMCTBAxX, COCTaBe,
NOJIydeHUH W 0e30MacHOM  KCHOJIb30BaHUU
BLKHEHIINX HEOPraHMYECKUX H  OPraHuYEeCKUX
BEIIECTB B OBITY M MPAKTUYECKON JIE€SITEIBHOCTHU
YEJIOBEKA;

- YMETb BBISBIIATh XapPAKTEPHBIC MPU3HAKUA U U
B3aMMOCBSA3b M3YYCHHBIX MOHSATHI, MPUMEHATH
COOTBETCTBYIOIIIME  TMOHATUA  TPH ONMCAHUU
CTPOEHHSI M CBOMCTB B3aUMOCBSI3b HM3YyYEHHBIX
MOHATUM, TPHUMEHATHh COOTBETCTBYIOIINE MOHSATHS
IIPU ONHCAHWUM CTPOEHHUS U CBOMCTB HEOPTaHUYECKUX
M OpPraHMYeCKUX BEHIECTB WM WX MPEBPALICHUN;
BBIBJISITH B3aMMOCBSA3b XMMHUUYECKHX 3HAHUU C
MOHATUSIMH 151 MPEICTABICHUSIMHU IPYTUX
€CTECTBEHHOHAYYHBIX PEIMETOB;

[IP6 3 yMeTb WUCHOJNB30BATH HAUMEHOBAHUS
XUMHYECKUX COEIUHEHUW MEXKIYHAPOIHOTO COHO3a
TEOPETUYECKOW U MNPUKIAJHOW  XUMUU U
TPUBHUAJIBHBIE  HA3BaHUS  BAXXHECUIIMX  BEIIECTB
(aTHIIEH, allETUJIEH, TJIMLEPHH, denon,
dbopmanbaerua, yKCycHash — KUCIOTa,  TJIMIIMH,
YyrapHBIA Ta3, YIJIEKUCIBIM ra3, aMMHAK, TalleHas
W3BECTh, HETralleHas W3BECTb, IUTHEBAS COJA U
JPYTUX), COCTABIATH (POPMYJbl HEOPraHUYECKUX U
OpPraHUYECKUX BENIECTB, YPAaBHEHUS XUMHUYECKUX
peakiuii, OOBICHATb HX CMBICI; MOJATBEPXKAATh
XapakTEpPHbIE XMMHUYECKHE CBOMCTBAa  BEIIECTB
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COOTBETCTBYIOIIIMMH SKCIEPUMEHTAMHU W 3aIUACIMHU
YPaBHEHUN XHUMHUYECKUX PEAKIUN;

- yMEThb YCTaHABJIMBATh MPUHAAJIEKHOCTD
VU3YUYCHHBIX HEOPraHMYECKHUX W  OPraHuYeCKUX
BEIIECTB K ONpPEAECICHHBIM KllaccaM H TIpyniam
COCIMHEHUN, XapaKTepU30BaTb MX COCTaB U

BayKHEHUIITHE CBOICTBA; OIPEAEISATH BU/IbI
XUMHYECKUX  CBs3edl  (KOBaJICHTHAas, HOHHAa4,
MeTaJUTndecKasi, BOJIOPOJIHAS ), THIIBI
KPUCTAINTMYECKUX PEIIETOK BCILICCTB;

KJIaCCU(PUIIUPOBATh XUMHUECKHE PEAKITUH;

- chopMHpOBaTh TMPEACTABICHUS: O XHUMHUUYECKOMU
COCTaBJSIIOIIEH  €CTECTBEHHOHAY4YHOW  KapTHHBI
MHpA, POJIM XUMHUHU B MIO3HAHUU SIBICHUH MPUPO/IBI, B
GbOopMUPOBAaHUU MBIIIJIEHUS U KYJIbTYPhl JTUYHOCTH,
ee (YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOU
JUJIS PEeIICHUs MPAKTUYECKUX 3aJa4 U dKOJOTHYECKHU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
MIPUPOJIHON Cpelie;

[IP6 4 ymeTh MOPOBOAUTH paACUYETHl IO
XUMUYECKUM (OopMyJsiaM U YPaBHEHUSAM XUMHUYECKUX
peaKkIii ¢ MCIOJIb30BaHUEM (H3NUYECKUX BEIIMYMH,
XapaKTEepU3YIONIUX BEIIECTBA C KOJUYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpPMAalbHBIE YCJIOBHS)
razoB, KOJIMYECTBA  BEIECTBA;  HCIOJH30BaTh
CUCTEMHBIC XWMHUYECKHE 3HAHUS I TMPUHSATHS
pelieHU B KOHKPETHBIX JKU3HEHHBIX CUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

B oGnacTu leHHOCTH HaYYHOTO MTO3HAHUS:
JIP 04 cpopMHpOBaHHOCTH

Hcnonp3oBath MHUPOBO33pPEHUS,

[IP6 3 yMerb IUIAaHUPOBATH W  BBINOJHATH
XUMHYECKUI DKCIIEPUMEHT (mpeBpareHus
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COBpPEMEHHBIEC
CpeACTBa MOUCKA,
aHaan3a u
UHTEpIpeTaluu
uHpopManm U
uH(}OpPMaIIMOHHBI
€ TEXHOJIOTHUH JIJIS
BBITIOJIHEHUS
3a/a4
npodheCCHOHaJIbH
Ol IESATEIIbHOCTH

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKd W OOIIECTBEHHOW MPAaKTUKH, OCHOBAaHHOTO Ha
AManore KyJabTyp, CIIOCOOCTBYIOUIETO OCO3HAHHUIO
CBOETO MecTa B
HOJMKYJIBTYPHOM MHUpeE; COBEPILIEHCTBOBAHUE
SI3BIKOBOM M YHUTATENBCKON KYyJIbTYPHI KaK CpeACTBa
B3aUMOJICHCTBHS MEXIy JIOABMH W TIO3HAHUS MUPA;

OCO3HAHHWE  IIEHHOCTM  HAY4YHOM  JEATEIIBHOCTH
TOTOBHOCTH OCYILECTBIISAITh MIPOEKTHYIO 151
HCCIIEIOBATENBCKYIO IESTEIbHOCTh MHINBUIYAJIbHO U
B rpymIe

OBnanenue YHUBEPCAJIbHBIMU y4eOHBIMU

M03HABATEILHBIMU JICHCTBUSIMU:

MP 04 B) pabota ¢ undopmarmei:

- BIAJCTh HABBIKAMHU TIONyYeHHUS WHpOpManuu u3
UCTOYHUKOB  Pa3HbIX  THUIOB,  CAMOCTOSITEIIHHO
OCYIIECTBJISITh TIOUCK, aHAJIU3, CHUCTEMAaTU3AIUI0 U
WHTEPIpETANI0 WHPOPMAIMA PA3IUYHBIX BUAOB U
dbopM mpeacTaBICHUS

- CO3/1aBaTh TEKCThI B PA3IUYHBIX OopMaTaX C y4eTOM
Ha3Ha4YeHUsT WHQOpMAIIMKM U UEJIEBOU ayJUTOPHH,
BbIOMpas ONTUMaJbHYI0 (OpMY NpEACTaBICHUS U

BHU3YyaJIU3alllH;
- OIICHMBaTh  JOCTOBEPHOCTh,  JIETUTUMHOCTH
nHpoOpMalluM, €€ COOTBETCTBHE IIPABOBBIM W

MOPaJIbHO-3TUYECKUM HOPMaM

- UCTIOJIb30BAaTh Cpe/ICTBA MHGOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PELICHUU
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3allMOHHBIX 33]1a4 C COOIIOACHUEM

OpraHMYCCKUX BCIICCTB IIPHU HAI'PCBAHWHU, ITOJTYYCHHUC
9TWJICHA M HU3YUYCHHUC €TI0 CBOﬁCTB, Ka4CCTBCHHBIC

peakuuu Ha aJbJETHUlbl, Kpaxmal, YKCYCHYIO
KHUCIIOTY; JIeHaTypauus O€JIKOB IpH HarpeBaHHH,
LBETHBIE peakuuu OEJIKOB; MPOBOAUTH
peakiMi HMOHHOTO OOMEHa, ONpeAessiTh Cpeay

BOJIHBIX PAacTBOPOB, KAa4YECTBEHHBIC pEaKIMHd Ha
cynbdar-, KapOOHAT- U XJIOPUJ-aHUOHBI, HA KAaTUOH
aMMOHHUS;, peIIaTh SKCIIEPUMEHTAIbHbBIE 3aJaud II0
temMaM "Metamibel" u "Hemerannsl") B COOTBETCTBUM

C TMpaBWIaMU TEXHHKH  O€30MaCHOCTH  TpU
oOpallleHM C BelecTBaMU U Ja0OpaTOpPHBIM
000pyaOBaHUEM; MPEACTaBIATh pe3yabTaThl
XUMHUYECKOTO JKCIepuMeHTa B (¢dopMme 3amucu
YpaBHEHUN COOTBETCTBYIOLINX peaxkuuii 151
dbopmMynupoBaTh  BBIBOJBI HAa  OCHOBE  JTHX
PE3YIbTATOB;

[IP6 6 ymeTh aHANM3UPOBATH XUMHUYECKYIO

uH(}OopMaIHIo, MOTYy4YaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(cpenctB MaccoBoil nH(opmaiuu, cetb MHTEpHET U
Apyrue);

[IP6 4 BnameTb OCHOBHBIMH METOJAMH HAay4HOTO
MMO3HAHUS BEIICCTB M XUMHYECKHUX  SBJICHHUU
(mabmonenue, M3MEpPEHHE, AKCIIEPUMEHT,
MOJICIMPOBAHUE); YMETh MPOBOJAUTH PACUYETHl IO
XUMUYECKUM (OpMyJiaM U YPaBHEHUSM XUMHUYECKUX
peaKkIuii ¢ MCIOJb30BaHUEM (U3MYECKUX BEIIMYMH,
XapakTEPU3YIOIIUX BEIIECTBA C KOJWYECTBEHHOMN
CTOPOHBI: Macchl, 00beMa HOpPMAJIbHBIE YCIIOBHUS)
ra3oB, KOJMYECTBA  BEIIECTBA;  HCIIOJbh30BaTh
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TpeOOBaHUN YPTOHOMHUKH, TEXHUKH O€30IMaCHOCTH,
TUTHEHBI, peCypcocOepeKeH s, TPABOBBIX U
TUYECKUX HOPM, HOpM UH(POPMAITMOHHOMN
0€30IacCHOCTH;

- BJIaJIeTh HABBIKAMH PACTIO3HABAHUS U 3AIUTHI
uHdopMmanmu, HGOPMAIIMOHHON 0E30MaCHOCTH
JUYHOCTH;

CUCTCMHBIC XHMMHWYCCKHC 3HAHMA JJI1 IIPHHATHA
peHIeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBLIX CHUTyallHsiX,
CBsA3aHHBIX C BCIICCTBAMMA U UX IIPHUMCHCHHUCM

OK 04.
DddexTuBHO
B3aNMOIEUCTBO

BaTh U paboOTaTh B

KOJIJICKTHUBC
KOMaHIC

)51

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOATCIBHOCTH U

CaMOOIIPEICIICHHUIO;

MP 03 OBnaaeHue HaBbIKAMH y4eOHO-
HCCJIEI0OBATENbCKOM, MPOEKTHOM H  COLMAIbHOMU
JIEATEIILHOCTH;

OBnazeHne yHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH
JICUCTBUSIMU

JIP 07 6) coBMecTHAs A€ TeNbLHOCTD:

- TOHMMaTh M  HCHOJIb30BaTh MPEUMYIIECTBA
KOMaHJHOW U MHIWBUYaJIbHOU paOOTHI;

- TpPUHUMATHh I1EJIM COBMECTHOM JIEATEIBHOCTH,
OpPraHU30BBIBATH U KOOPAWHUPOBATH JICUCTBUS MO €€
JIOCTHKCHHUIO: COCTaBJISITh I1aH JICUCTBUH,
pacmpenensaTh pojd C Y4€TOM MHEHHU YYaCTHUKOB
00CyXIaTh Pe3yabTaThl COBMECTHOU PabOTHI;

- KOOPAUHUPOBATh U BBIMOJHITH PabOTy B YCIOBHSIX

pEaIbHOTO, BUPTYAIBHOTO M KOMOWHHUPOBAHHOTO
B3aMMOJICHCTBUS;
OCYIIECTBIIITh ~ MO3UTHUBHOE  CTPATETHYECKOE

MOBEJICHUE B PANIMYHBIX CHUTYalUSX, MPOSIBIATH
TBOPUYECTBO U BOOOpaKeHHE, OBITh HMHUIIMATHBHBIM

OBnajieHNe YHHUBEPCAIbHBIMU PETYJISTUBHBIMU
JICUCTBUSIMU.

[TP6 3 ymeTh mIaHUPOBATh U BBHIMOJIHATH X UMHUYECKUN
AKCIIEPUMEHT (MPEBpAILlCHUS OPTaHUYECKUX BEIECTB
[pU HArpEBAHUU, MOJYYCHUEITUIICHA U U3YYCHUE €TO
CBOMCTB, Ka4eCTBEHHBIC pPEaKIMU Ha aJIbJACTHIBI,
KpaxMmall, YKCYCHYIO KHUCJIOTY; JeHaTypaiusi OelIKOB
MpM  HarpeBaHWM, IIBETHBIE pEaKIUu  OCJIKOB;
MPOBOJAWTh PEAKIIMM HOHHOTO OOMEHa, OMpeacisaTh
Cpedy BOAHBIX PaCTBOPOB, KAUECTBEHHBIE PEAKIIMU HA
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KAaTHOH
aMMOHMUS;

[IP6 5 pemath SKCIepUMEHTAJIBHBIE 3aa4l
mo TtemMaM 'Metamnel' wm "Hemeramnel! B
COOTBETCTBUH C MpaBUJIAMH TEXHHUKH OE30MacHOCTH
pyu OOpalIeHUH C BEHeCTBAMH M JIAOOpPAaTOPHBIM

000pyaOBaHUEM; MIPECTABIATD pe3yJIbTaThI
XUMHUYECKOT0 JKClepuMeHTa B ¢dopMme 3amucu
YpaBHEHUU COOTBETCTBYIOLINX peaxkuuii 151
dbopmynupoBaTh  BBIBOJABI HAa  OCHOBE  JTHX
pE3YyIbTATOB




MP 02 r) npunsatue cedst U IPyTrux JHOJeHu:

- IPUHUMATh MOTHBBI U apTyMEHTHI APYTUX JOJEH
IIPU aHAJIU3€ PE3YJIbTATOB JICSITEIHHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO JIPYrUX JIOAEH Ha
OIIINOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU
JIPYroro 4eJoBeKa

OK 07.
CopeicTBoBaTh
COXpPaHEHUIO
OKpYyXarouien
cpenbl,
pecypcocoepex
CHUIO, IPUMEHSTh
3HAHUSA 00
W3MEHEHUHU
KJINMaTa,
TPUHITUTIBI
OEpEeKITUBOTO
MIPOU3BO/ICTBA,

b PexkTUBHO
JIEVICTBOBATh B
YPE3BBIYANHBIX
CUTYaIHSIX

JIP 14 B o6nacTtu 5KOJI0TUYECKOTO BOCIIUTAHUS:

- c(hOopMHPOBAHHOCTH  JKOJOTHYECKOU  KYJIBTYPHI,
MMOHWMAaHUE BJIMSHHUS  COLUAIBHO-DKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE MPUPOJHON M COIMAIBbHOU
Cpenpl, OCO3HAaHUE rJ100aIbHOTO xapakrepa
HKOJIOTUYECKUX MPOOIIEM;

- IUTAHHUPOBAHWE M OCYIIECTBICHHE JICMCTBUU B
OKpYXalIed CpeAe Ha OCHOBE 3HAHUS LeJel
YCTOMYMBOTO PAa3BUTHS YETIOBEUECTBA;

AKTUBHOE HENPUSATHE JACHUCTBUN, MPUHOCIIIUX BpE.
OKpYXaroUIEH Cpee;

- YMEHHE  NIPOTrHO3UPOBATH
DKOJIOTUYECKUE  TOCIIEICTBUA
JNEWCTBUN, NPEAOTBPALIATh HUX;
- paCIIMPEHUE ONbITA JEITEABHOCTH 3KOJIOTHYECKOU

HeOIaronpusiTHoIE
npeANPUHUMAEMBIX

HaNpaBJICHHOCTH;

MP 03 OBJIAJICHUE HaBbIKAMH y4eOHO-
HCCJIEI0OBATEIbCKOM, TMPOEKTHOM UM  COLMAJIbHOMN
JIEATEIILHOCTH;

[IP6 1 cdopmupoBaTh  mHpeACTaBICHUS: O
XUMHYECKOW COCTABIISIIOIIEH €CTECTBEHHOHAYYHOU
KapTUHBI MHUPA, POJIM XUMHUU B MO3HAHUU SBJICHUUN
IpUPOJIbI, B GOPMUPOBAHUU MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH,
HEOOXOAUMOM IJIsi pelIeHUs] MPAKTUYECKUX 3a7ad U
HKOJIOTUYECKU 0OOCHOBAHHOTO OTHOIIIEHUSI K CBOEMY
3I0POBbBIO U IPUPOTHOU CPEJIE;

I[IP6 5 ymerb coOnrogaTh MpaBuia SKOJOTHYECKH
1eaecoo0pa3Horo MOBEJCHUSI B OBITY M TPYIOBOU
JESITENBHOCTH B LEIAX COXPAHEHUSI CBOETO 3I0POBbA
U OKPYXAaWIIEd NPUPOAHOM CpENbl; YUYHUTHIBATH
ONACHOCTh BO3JCHUCTBUS HA JKUBBIE OPraHU3MBI
ONPEAECICHHBIX BEIIECTB, MIOHUMASI CMBICITIOKA3aTeIA
MPEAETBHON TOMMYCTUMON KOHIIEHTPALINU
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K 1.1.
OcymiecTBasTh
pacueTHo-
KaccoBO€
o0cIy>)KuBaHue
KJIMEHTOB;

JlemoHCTparus nmpodecCuoHaTbHBIX 3HAHUIN
[IPU pacyeTe MAKCUMAJIBHOTO pa3zMepa

KpeauTa

- [TpaBUIBLHOCTH M AKKYPATHOCTH O(OPMIICHHUS
JIOKYMEHTOB JIJISI

- OTKpPBITHS cYeTa B OaHKe, OAaHKOBCKOTO
JI0TOBOPA

- [TpaBUIBLHOCTH BBIJICTICHUS BUIOB -
PE3yJIbTaTOB BBHIITOJITHEHHOTO CUETOB

- [TpaBUIBLHOCTH M AKKYPATHOCTH O0(OPMIICHHUS
BBITIMCOK U3 JIUIEBBIX CYCTOB KIIMCHTOB

- [IpaBUABHOCTH  OTpPaXKEHUS OINEparui 1o
MOCTYIUICHUIO CPEJCTB Ha cYeTa W CIHCAHUIO
CPEIICTB CO CUETOB
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJILHON

JAUCHUITIMHBI «XXUMMUSA»

2.1 O0beM qUCHUIIMHBI M BUbI Y4e0HOIi padoThl

Buj yyeOHol padoThI

0O0BeM B yacax

O0Bem 00pa3oBaTe/IbHOM NPOrPaMMBbI JUCHUILIUHbBI 72
B T.4.

OcHOBHOe coep:KaHue 72
B T. U..

TEOpPETUYECKOE 00yUeHUE 30
MPaKTUYECKUE 3aHATHUS 16
1abopaTOPHBIC 3aHATHS 24
I[IpodeccnoHaILHO-OPHEHTHPOBAHHOE COIEPKAHUE

(comep:xaHMe NPUKIATHOTO MOYJIAA) 50
B T. 4..

TEOpETUYECKOE O0yUEeHHE )
MPaKTUYECKUE 3aHATHUS )

IIpomexyTounasi arrectanus (1uddepeHIpOBaHHBIN 3a4eT)
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2.2 TemaTu4ecKuii IJIaH U CoAepP:KaHUE YIeOHOUH TUCUUILIUHBI

dopmupye
HanmeHnoBaHnue Conepxanne yue0HOro MmarepuaJja (0CHOBHoe M podecCHOHAIBHO- O0beM | Mble
pa3esioB M TeM | OPUEHTUPOBAHHOE), TA00pPAaTOPHbIE U MPAKTUYECKHUE 3aHATHSA, IPUKJIATHOH MOayJIb UacoB | KoMIleTeH
MU
1 2 3 4
OcHOBHOe coep:KaHue 70
Pa3znen 1. OcHOBBI cTPOEHN S BelleCTBA 8
OcHOBHOe coepxaHue
Teopernueckoe o0yyeHue 2
CoBpeMeHHast MOJiesib CTpoeHUsT atoMa. CHUMBOJIMYECKHUN SA3bIK XUMHUH. XUMHYECKUN
AJIEMEHT. DJIeKTpOoHHAas KoHpurypauus atoma. Kiaccudukanus XuMUYECKUX 3JIEMEHTOB
Tema 1.1. (s-, p-, d-snementsl). BaneHTHbIe S1€KTpOHBI. BaneHTHOCTb. DNEKTpOHHAs MNpPUPOJA 2
CrpoeHue XUMHYECKOU CBS3U. DIEKTPOOTPUIATEIBHOCTh. BUIBI XUMHUECKOW CBSI3U (KOBAJIEHTHAS,
aTOMOB HMOHHAas1, MeTaJJINYeCKasi, BOAOPOIHAS) U CIIOCOOBI €€ 00pa3oBaHUs
XUMHHCCKIX JlaGopaTopHble 3aHATHUSA 2 OK 01
AJIEMEHTOB U _ - _ _
npHpona Pemenne 3amannii Ha UCMOJB30BAHUE XUMHUYECKOM CHMBOIIMKH U Ha3BaHUI COEAMHEHMUI
S ——— [0 HOMEHKJIATYype MEXAYHAPOJHOTO COK3a TEOPETHUYECKON W NPUKIAAHON XUMHUU U
CBSI3M TPUBUAJIBHBIX HAa3BaHUW MJI1 COCTAaBJICHUA XUMHUYECKHX (HOPMYI JABYXaTOMHBIX
coeMHEHUN (OKCUAOB, CYNIb(UIOB, TUAPUIAOB U T.N.) U APYTHMX HEOPTraHUUYECKUX 2
COEJIMHEHUI OTAEIbHBIX KIIACCOB.
[IpakTryeckue 3aaHusl HA YCTAHOBJICHUE CBSI3U MEXKYy CTPOCHHUEM aTOMOB XMMHUYECKUX
AJIEMEHTOB M TEPUOJANYECKUM H3MEHEHUEM CBOWCTB XUMHUYECKUX HJIEMEHTOB M HUX
COEJIMHEHUI B COOTBETCTBUU C MOJOKEHUEM [leproanueckoi CHCTEMBL.
Tema 1.2. OcHoBHOE coiep:KaHue 2 OK 01
[Tepunonuueckuii
39KOH U I[IpakTHyeckue 3aHATHS 2 OK 02
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tabmma J[.1.
Menneneena

[lepunonuueckas cucrema xumudeckux snemeHToB [[.1. MenaeneeBa. @uznueckui
CMBICIT

[Tepuonnueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB
XUMUYECKUX DJEMEHTOB, O0pa3yeMbIX HMMH TPOCTBIX M CIOXHBIX BEIIECTB B
COOTBETCTBHM C TMOJIO)KEHUEM XHMHUYECKOro 3ieMmeHTa B llepmommueckoil cucreme.

MupoBo33peHueckoe U HayyHoe 3HaueHue llepuonmueckoro 3axkona /.M. Menneneena. 2
[Iporuno3sr J.M. MenneneeBa. OTKpBITUE HOBBIX XHUMHUUYECKHX 3JIEMEHTOB. Pemienue
MPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJlaHUN HA XapaKTepU3aIlUI0 XUMHUYECKHUX
eMeHTOB «MeTtannuyeckue / HeMETaJUIMYeCKUE CBOMCTBA, AJIEKTPOOTPHUIIATEILHOCTD
XUMHUYECKUX JIEMEHTOB B COOTBETCTBUU C UX JIEKTPOHHBIM CTPOECHUEM U TOJIOKEHUEM B
NEePUONUECKON cucTeMe xuMmnueckux snementoB J[.M. Menzaeneera»
IIpodeccnoHaILHO OPUEHTHPOBAHHOE COleP:KaHuE (CoAepKaAHNe MPUKJIATHOTO MOTYJIA)
DxoHOMHYECKHE (OCHOBHOE COlePKAHUE 2 OK 01, OK
OCHOBBI TeopeTnyeckoe o0y4yenue 2 02,0K 04,
YIpaBICHUA (OCHOBHBIE TOHATHS YIIPABICHUS TEXHOJIOTHUYECKUMU MTPOLECCAMUA XUMUYECKUX, 2 OK 07,
HPCAIPUATUAMY |HehTeXUMHUCCKUX M OMOTEXHOJOTHYECCKUX MTPOM3BOICTB. OpraHu3allMOHHBIE CTPYKTYPBI 1K 1.1
XUMHHIECKOTO,  ImpeanmpusiTHii, CHCTEMBI yIIPaBIICHUS. TE€XHOIOTHYECKHE CXEMBI, CTPYKTypa CBsI3el
HEPTEXUMHUYECK irexHOTOrMYECKUX armnapaToB, UX B3aMMOJICHCTBUE U B3aUMOBJIUSHUE, B3AUMOJCUCTBUE C
Oro KOMILIEKca (OC
Paznen 2. XumMnuyeckue peakimu 12
OcHOBHOe coepxaHue 6
Tema 2.1. Teopernueckoe o0yueHue 4
Tune Knaccudukanus v TUIIBI XUMUYECKUX PEAKIIUN C y4aCTHEM HEOPTaHUUECKUX BEIIECTB.
XUMUYECKUX CocraBiieHHe YpaBHEHUHN peaKinil COEIMHEHUs, PA3JIOKEHHUS, 3aMeIleHUs], 0OMEHa, B T.4.
peakuuu pEAKIMN TOPEHUS, OKUCIICHUSI- BOCCTAHOBJICHUS.
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VYpaBHEHHS] OKUCIEHUSI-BOCCTAHOBJIEHHS. CTeneHb OKUCIeHU. OKUCIUTEND U
BOCCTAHOBUTEIIb.

CocraBneHne U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI METOIOM
ANEKTPOHHOTO OanaHca. OKUCIUTENHHO-BOCCTAHOBUTEIbHBIE PEAKIIUU B IPUPOJIE,
MIPOU3BOJACTBEHHBIX MPOLIECCAX U JKUZHEAECATEIBHOCTH OPTaHU3MOB

HpaKanecmle 3aHATHUA

KonnuectBenHbie OTHOMIEHUS B XUMUNA. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XUMUU U
pacyeTsl [0 YPAaBHEHUSIM XUMHYECKUX peakiui. MoJib KaKk €JMHHIA KOJINYECTBA
BellecTBa. MoisipHas macca. 3aKOHbI COXpPAaHEHHS] MACChl M SHEPTUU. 3aKOH ABOrajipo.
Momnsipabiil 00beM razoB. OTHOCHUTENIbHAS TUIOTHOCTD ra30B. PacyeTsl 10 ypaBHEHUSIM
XUMUYECKUX PEaKIUi C UCIIOIb30BAHUEM MACChl, 00beMa (HOpMaJIbHbIE YCIIOBHS) Ta30B,
KOJINYECTBA BEUIECTBA

OK 01

Tema 2.2.
DJEKTPOJINTHYE
cKast
JIMCCOIAINS U
MOHHBIA OOMEH

OcHOBHOe coepxaHue

TGOPGTI/I‘IGCKOG Oﬁyqefme

Teopust SJIEKTPOIUTHYECKOM aucconuanuu. MOHBI. DJIEKTPOJUTHI, HEAIEKTPOJIUTHI.
Peaknun nonnoro ooOMena. CocraBieHue peakuii HOHHOIO 0OMEHa IMyTeEM COCTaBIICHHUS
UX IIOJHBIX W COKpPAIICHHBIX MOHHBIX YpaBHEHUN. KHCIIOTHO-OCHOBHBIE PEAKIUU.
3agaHus Ha COCTABJICHUE HOHHBIX PEAKIUN

JlabopaTopHble 3aHATUA

JlaGopartopHas pabota "TUIbI XUMHUYECKUX PEaKIIHil'".

UccnenoBanue TMNOB (1O COCTAaBY M KOJIUYECTBY MCXOJHBIX U 00Opa3yOIMIMUXCS BEIIECTB)
U TPU3HAKOB XUMHUYECKUX peakuuid. [lpoBegeHue peakuuii HOHHOTO OOMEHa,
ONpPEAEICHNUE CPEABI BOAHBIX PACTBOPOB. 3aJJaHUS HA COCTABJICHUE HOHHBIX PEAKIIUN

KonTpoabHast
pa6ora 1

CTpOGHI/Ie BCHICCTBA U XUMHUUYCCKHUEC PCAKIINU

OK 01
OK 04
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Pazpea 3. PacrBopsI 4
Tema 3.1. OcCHOBHOe cofep:KaHue 4
[lonsaTue o
pacTBopax IpakTHYeCKHE 3aHATHS 2
PactBopenue kak ¢uzuko-xumuueckuil mpouecc. PactBopel. CiocoObl MPUTOTOBICHUS OK 01
pactBopoB. PacTtBopuMocTb. MaccoBass m0Jisi pacTBOPEHHOro BemiecTBa. (CMBICIH OK 02
MoKazaTessl MPeAebHO JIONMYCTUMONW KOHIEHTpPAllUU U €r0 HCIOJb30BaHUE B OIECHKE 5 OKO7
HKOJIOTUYECKOMN 0€30MacHOCTH.
[IpaBuiia sKOJIOTUYECKH 1I€I€CO00PA3HOrO MOBEACHUS B OBITY U TPYJOBOM IESTEILHOCTH
B I[EJISIX COXPAHEHMS] CBOETO 3J0POBbSI M OKPYXAIOIIEH MPUPOAHON Cpelbl; OMacCHOCTb
BO3JICVCTBHUS HA KUBBIE OPTAHU3MbI ONIPECICHHBIX BEIIECTB.
Peniennie npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JJaHUI HAa PACTBOPHI, UCIIOJIb3yEMbIE
B OBITOBOM U MPOU3BOJCTBEHHOMN JIEATEIILHOCTH Y€JI0BEKa
Tema 3.2. JlaGopaTopHble 3aHATHUSA
Hccnenosanne | JlaGoparopHas paGota «[IpUrOTOBICHIE PACTBOPOB».
CBOHCTB [IpuroroBneHne pacTBOPOB 3aJaHHON (MacCOBOW, %) KOHIEHTpAIuu (C MPAKTUKO-
pacTBOpPOB OPUEHTUPOBAHHBIMU BOIIPOCAMM) U ONPEEIIEHUE CPEIbl BOAHBIX PACTBOPOB.
Pemienue 3a1au Ha IPUTOTOBIECHUE PACTBOPOB
Paznen 4. CTpoeHue U CBOMCTBA HEOPTAHNYECKHUX BelIECTB 16
Tema 4.1.
OcHOBHOe coepxaHue 4
Knaccuduxanus,
Eocl\;le)izﬁiypa TeopeTudeckoe o0yueHue 2
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HEOPTraHUYECKH
X BEIIECTB

[Ipenmet Heoprannueckon xumun. Knaccudukamus HeopraHndecKux BemiecTs. [IpocTrie
Y CJIOKHBIE BenecTBa. OCHOBHBIE KJIACCHI CJIOXKHBIX BEIIECTB (OKCHABI, TUIPOKCHU/IBI,
KHUCJIOTHI, COJIN). B3aMMOCBsI3b HEOPraHMYECKUX BEIIECTB. ATPEraTHbIE COCTOSTHUS
BemecTBa. Kpucrammueckue u amop@HbIe BemecTBa. THITBI KPUCTAUTHYECKUX PEIIETOK
(aToMHasi, MOJIEKYJIsIpHAsl, MIOHHAS, METaJInYecKas). 3aBUCUMOCTh (PU3UUYECKUX CBOUCTB
BEIIECTBA OT TUIIA KPUCTAJIMYECKON PEIICTKU. 3aBUCUMOCTh XUMHUYECKOW aKTUBHOCTH
BEIIECTB OT BUJAa XUMUUYECKOU CBSI3U U THIA KPUCTATUINUECKOU pemeTKy. [IpuunHbI
MHOT000pa3usi BEIIECTB

HpaKaneCKne 3aHATUA

HomenknaTtypa HEOpraHM4eCKMX BEIIECTB: HA3BAHHUE BEIIECTBA UCXOS U3 UX
XUMUYECKOU POPMYJIIBI MU COCTABIICHUE XUMUYECKON (hOPMYIIbI UCXOISI U3 HA3BAHUS
Beuectsa no mexayHapoaHon (MIOITAK) wnu TpuBnanbHONM HOMEHKIATYPE.

Pemienne mpakTuueckux 3ajJaHuii Mo kiaccuuKalui, HOMEHKIAType U XUMUYECKUM
dbopmyniaM HEOPraHUYECKHUX BEIIECTB Pa3IUYHBIX KJIACCOB (YrapHbIi ra3, yriieKucIbli
ra3, aMMHak, raleHasl U3BeCTh, HErall€Hasi U3BECTh, MUTHEBAS COJIA U IPYTHX): HA3bIBATh
U COCTaBJISATh (POPMYJIbI XUMUYECKUX BEIIECTB, OMPEENATh MPUHAIIECKHOCTD K KIIACCy.
Nctounuku xummdeckon nHdopmaiu (cpecTs MaccoBoit nHpopmanuu, cetb IHTepHET
u apyrue). [louck nupopmanm no Ha3BaHUAM, UACHTHU(PUKATOPAM, CTPYKTYPHBIM

dbopmynam.

Tema 4.2.
dusuke-
XAMHYECKHE
CBOMCTBA

OcHOBHOe coepxkaHue

TGOPGTI/I‘IGCKOG Oﬁyqefme
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HCOPTaHNYCCKUX
BCIIICCTB

Mertannel. O0mue pu3nuecKue U XuMUIECKre CBOMCTBA MeTaIIOB. CIIOCOOBI
MOJIy4eHHUs. 3HaUYE€HUE METAJNIOB U HEMETAJUIOB B IPUPO/IE U KUZHEAEATEIbHOCTH
YyeJIoBeKa U OpraHu3MoB. Koppo3usi MeTalioB: BUIbI KOPPO3UHU, CIIOCOOBI 3aIUTHI
METAJUIOB OT KOPPO3UHU

Hemetamnbl. O6mme ¢pu3ndeckue U XuMUYeCKUe CBOMCTBA HEMETAIIOB. TUITMYHBIE
cBoiictBa HeMeTaiioB IV- VII rpynn. Knaccudukaius u HOMEHKIaTypa COSTUHEHU I
HeMeTaJI0B. KpyroBopoThl OMOTE€HHBIX 3JIEMEHTOB B IIPUPOJIE.

HpaKanecmle 3aHATUA

XUMHYECKHAE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEHIECTB (OKCHJIOB,
TUJIPOKCHUAOB, KUCIIOT, COJIEN U AP.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX
BEILIECTB, BOJIOPOAHBIX COEAUHEHUH, BBICIINX OKCUIOB U TUIPOKCUAOB.

JlabopaTopHble 3aHATUA

JlaGopaTtopHas padota «CBoHCcTBa METAIOB». B3anmoaelicTBHe METAIOB C BOJIOH, a
TAaK>K€ C paCTBOpPaMM COJICH M pacTBOPaMH KUCJIOT. B3anmMoaecTBUE CEpHON M a30THOM
KHUCJOT ¢ MeJIbt0. COCTaBIICHUE YPAaBHEHU XUMUYECKUX PEAKIIUN C YHACTUEM MIPOCTHIX U
CJIO’KHBIX HEOPTaHMYECKUX BEIIECTB: METAJIJIOB U HEMETAJUIOB; OKCUA0B METAJJIOB

OK 01
OK 02

Tema 4.3.
Nneatudukarus
HEOPraHWYeCKHU
X BEIIECTB

OcHOBHOe coepxaHue

[\9)

JlabopaTopHble 3aHATUA

\®}

JlaGopaTtopnas pabota «aeHTH(hUKAIINS HEOPTAaHUUYECKUX BEIIIECTB.

Pemienne »oSKcmepUMEHTANBHBIX 3a7ad IO XHMHYECKHM CBOMCTBAM METaJIOB U
HEMETAJIJIOB, TI0 PACIIO3HABAHUIO U MTOJYYEHUIO COCTMHEHUN METAIJIOB U HEMETAJLIOB.
Nnentudukarys HEOPraHUYECKUX BEIIECTB C UCIIOIb30BaHUEM MX (PHU3UKO-XUMHUYECKUX
CBOMCTB, XapaKTEPHBIX KaUeCTBEHHBIX peakiuil. KauecTBeHHbIEC peakiuu Ha Ccynbdart-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS

KonTpoabHast
pabora 2

CBONCTBA HEOPTraHUYECKHUX BEIIECCTB

OK 01

peaKIun

Pa3IleJI 5. Kunetnueckue u TEPMOINMHAMHNYICCKHUEC 3aKOHOMCPHOCTH IIPOTCKAHNA XUMHUYCCKHUX
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OcHOBHOe coepxaHue

Tema 5.1 4
CKopoCTS TeopeTuueckoe 0o0yueHnue 2
MITIECKIX CKOpOCTb peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PAKTOPOB: MPUPOABI PEATUPYIOMINX 2
peaKiii, BEW[ECTB, ~KOHUCHTPAUMM —PEArMpylOllMX —BEUIECTB, TEMIEpAaTyphl 1 IUIOLIAIA
X HMITIECKOe PEaKIIMOHHOW TMOBEpXHOCTU. TermoBble 3P(PEKThl XUMHUYECKUX peakiuil. JK30- U
SHAOTEPMHUYECKUE, PEAKIIUH.
paBHOBECHE . .
OG6paTuMOCTb peakiuii. XMMHYECKOE PABHOBECHUE U €r0 CMEIIEHUE MO/ IeCTBUEM OK 01
pazIUYHbIX PAaKTOPOB (KOHILIEHTPAIMS PEareHTOB WM MPOYKTOB PEAKIIUHU, TaBIICHHE, OK 02
TeMIlepatypa) AJisl CO3JaHUs ONTUMAIIBHBIX YCIOBUM MPOTEKAHUS XUMHUYECKUX
nporeccoB. [Ipuanun Jle [llarense
JlaGoparopHasi padora 2
JlaGopaTopHass pabota «CKOpOCTh XUMHYECKHX peaknuidl. CMeleHne XUMHUYECKOTO
paBHOBecusi» PellleHre MPaKTUKO-OPUEHTUPOBAHHBIX 3aJlaHUN Ha aHaau3 (PaKTOpOB,
BIUSIONIMX HAa W3MEHEHHE CKOPOCTH XUMHUYECKOM peakuuu, B T.4. C MO3UIUU )
HKOJIOTUYECKU 1eJIeCO00pa3HOrO MOBEACHUS B OBITY U TPYAOBOU NIESITEIHHOCTH B LIEJISIX
COXPAHEHHS CBOETO 3J0POBbS U OKPYIKAOLIEH TPUPOTHON CPEIBI.
Petienne npakTUKO-OpUEHTUPOBAHHBIX 3a/IaHUI HA MPUMEHEHUE NpuHIuMa Jle-
[[TaTtenbe ng HAXOXKACHUSI HAIIPABIICHUS CMEEHUS
Paznen 6. XuMus B ObITY H IPOU3BOJACTBEHHOM /1eITEJIbHOCTH YeJI0BEKA 6
Xumust B ObITY OCHOBHOE COJepKaAHUe 6 OK 01
H Teoperuueckoe 00y4enue 2 OK 02
IIPOU3BOACTBCH Hogelimme 1ocTHKeHUsT XMMUYECKOW HAYKH U XUMUYECKOU TEXHOIOTHH. Poitb OK 04
HOM XUMHH B 00€CTICUCHUH DKOJIOTHIECKOM, DHEPIETUUSCKOMN 1 MUIIIEBON 0€30M1acHOCTH, OK 07
ACATCIIPHOCTH pa3BuTuU MeauiuHbl. [IpaBuia noucka u aHainu3a XUMHUYECKON MH(OpMannu u3 2
HCIIOBCKA pa3IUYHbIX HCTOYHUKOB (Hay4YHas U yUeOHO-Hay4Has JUTEpaTypa, CpeaCTBa MaCCOBOM
uHdopmanmu, cetb MuTEpHET)
I[IpakTHyeckue 3aHATHS 2
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[Tonck u aHAIN3 KEWCOB O MPUMEHEHUH XMMHYECKHX BEIIECTB M TEXHOJOTHH C y4ETOM
Oynyuieil npodecCuoHaNIbHON NESITEILHOCTH MO TE€MaM: KPacKd, UCTOYHUKHU IHEPTHH,
OpraHUYECKUE U MUHEpaJIbHbIE yI0OpEHUs, JEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMUSI.
3amwura: llpencraBieHue pe3ylnbTaTOB pEIICHHUS KeWCOB B (opMe MUHU-JOKIANA C
Mpe3eHTaluen

Paznen 7.

CTpOGHI/Ie U CBOlCTBA OPrauHuv4eCKHux BCIICCTB

24

Tema 7.1.
Knaccuduxanus
CTPOCHHE U
HOMEHKJIaTypa
OpraHUYeCKUX
BEIIECTB

OcHOBHOe coepxaHue

TGOPGTI/I‘IGCKOG Oﬁyqefme

[TosiBneHne u pa3BUTHE OPTaHUYECKON XUMHM KaK Hayku. [Ipeamer oprannyeckoun
XUMHHU. MeCTO 1 3HaUCHUE OPTAHUYECKON XUMHUU B CUCTEME €CTECTBCHHBIX HAYK.
XUMHAYECKOE CTPOCHUE KAaK MOPSAOK COCIUHEHUS aTOMOB B MOJIEKYJE COTJACHO HX
BAJICHTHOCTA. OCHOBHBIE€ TOJIOKEHUSI TEOPUH XHMHUYECKOTO CTPOCHHUS OPraHUYECKHUX
coenuHeHud A.M. bytnepoBa. YriuepoaHbIi CKEJIET OPraHUYeCKOM MOJEKYJIBL.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO CTPOEHHUS MOoJeKyd. M3omepus u
uzoMmepsbl. [lonstue o gynkunonanbHoi rpynne. Pagukan. [lpuHuunel kiaccudpukanuu
OPraHUYECKUX COCAMHECHUN. MexXIyHapOoIHAsl HOMEHKJIIATypa U MIPUHIIUIIBI
HOMEHKJIATYPhI OpraHndyeckux coeaunenuit. [louarre 06 azoTcoaepkammnx

COEMHEHHUSX, OMOJIOTUYECKH aKTUBHBIX BEIIECTBaX (YriIeBOJax, JKUpax, OenKax u ap.),
BBICOKOMOJIEKYJIIPHBIX COSTMHEHUSX (MOHOMED, TOJIUMEDP, CTPYKTYPHOE 3BEHO)

HpaKanecmle 3aHATUA

HomenknaTtypa opraHndecKknx COeTMHEHUM OTIEIIbHBIX KIACCOB (HACBIIICHHBIE,
HEHACBIIEHHbBIEC U aPOMATUYECKHUE YIIIEBOJAOPOIbI, CIUPTHI, (DEHOJBI, aJIbJIETUIbI,
KETOHBI, KApOOHOBBIE KUCIOTHI U Ap.) CocTaBIeHNE MOTHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hOPMYJI OPTaHUYECKUX BEIIECTB OTAEIIbHBIX KJIACCOB, UCIOJIB3YS UX
HAa3BAaHUS [0 CHCTEMATUYECKON U TPUBUAIIbLHOM HOMEHKJIATYpe (3TUJICH, AllETUJICH,
TUIEpUH, peHo, popManbierul, YyKCycHasi KUCJIOTa, TIHUIKH). PacueTsl mpocTeitieit
(GbopMyJTIbI OpraHUYECKON MOJIEKYJIBI, UCXO/ISl U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 7.2.
CsBoiicTBa

OcHOBHOe coepxaHue

14

TGOPGTI/I‘IGCKOG Oﬁyqefme
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OpPraHUYECKUX
COEIMHEHUN

OU3UKO-XUMUYECKUE CBOMCTBA OPraHUYECKUX COEJUHEHUW OTIEIBHBIX KJIACCOB
(ocobeHHOCTH Ki1accu(UKAMY U HOMEHKIIATyphl BHYTPH KJlacca; TOMOJIOTHYECKUM Pl U
obmas dopmyna; uzomepus; pu3nuecKue CBOWCTBA; XUMUYECKHE CBOMCTBA; CIOCOOBI
MOJIYYEHUS): MPEAEIbHBIE YII€BOAOPOAbI (AJKAHbl ¢ LUKIOAJIKAHbI). ['OpeHne meTaHa
KaK OJIMH U3 OCHOBHBIX UCTOYHUKOB TEIUIa B IPOMBIIIJIEHHOCTU U OBITY.

CBoiicTBa MPUPOAHBIX YIIEBOJAOPOIAOB, HAXOXKICHUE B PUPOJE U MPUMEHEHUE AJIKAHOB;
- TpeAeabHbIC YIJIEBOJOPOABI (AJIKAHbI U LIUKIJIOAJIKaHbl). ['OpeHne MeTaHa Kak OJWH U3
OCHOBHBIX HCTOYHHMKOB TeIJIJa B MPOMBIIUICHHOCTH W ObITy. CBOWMCTBA MPUPOAHBIX
YTIJIEBOAOPOJIOB, HAXOXKICHUE B IPUPOJIE U MIPUMEHEHUE AJIKAHOB;

- HEMPEENbHbBIC (AJIKEHBI, aJIKUHBI U aJTKAJIUEHBI) U ADOMATUUECKUE YTIIEBOIOPOIBI.
l'openue aneTuneHa Kak MICTOYHHUK BBICOKOTEMIIEPATYPHOTO MUIAMEHH ISl CBAPKU U
PE3KH METAILIIOB

- KUCJIOPOJCOIeprKaIlle COeTUHEHUS (CIUPTHI U (DEHOJIBI, KAPOOHOBBIE KUCIOTHI U
3(UpHI, aNbAETU]IBI U KETOHBI, XKUPBI, YTIIeBoabl). [IpakTuueckoe mpuMeHeHne
ATUJICHTJIUKOJIS, TaulepuHa, penona. [Ipumenenue popmanbaeruaa, aeTaibIeruaa,
YKCYCHOM KHUCJIOTHI. MbllIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT. Motolue CBOMCTBA
MbLJIa

HpaKaneCKne 3aHATUA

OK 01
OK 02
OK 04
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CBoMCTBa OPraHUYECKUX COCMHEHHH OTIEIbHBIX KJIACCOB (TPUBHAIbHAS U
MEXKyHapoJHasi HOMEHKJIATypa, XUMUYECKHUE CBOMCTBA, CITOCOOBI MOIYUYEHUS):
MpeaebHbIC (AJIKAHBI U LIUKJIOAJIKAHBI ), HETPEAEJbHbIE (ATKEHBI, AJIKAHBI U aJTKAIUECHBI)
Y apOMaTHYECKUE YTIIEBOAOPO/bI, CIIUPTHI U (PEHOBI, KAPOOHOBBIE KUCIIOTHI U 3PUPBHI,
anbIETUbl U KETOHBI, aMUHBI 1 aMUHOKHUCIIOTHI, BBICOKOMOJIEKYJIIPHBIE COEAUHECHMUS.
3aJaHus HAa COCTABJICHUE YPABHEHUM XUMUUYECKAX PEAKIUN C YHACTHEM OPTaHUYECKUX
BEILIECTB HA OCHOBAHUM UX COCTaBa U CTPOECHHUS
CocraBneHne cxeM peakuuid (B TOM YHCIIE MO MPEIJIOKEHHBIM LIENOYKAM MPEBPALIECHUH),
XapakTEPU3YIOIUX XUMHYECKUE CBOMCTBA OPraHMYECKUX COCAUHECHUN OTAECIbHBIX
KJIACCOB, CIMOCOOBI MX TIOJYYEHUS W Ha3BaHUE OPraHUYECKUX COEIUHEHHH 10
TPUBUAJILHOW WJIM MEXIYHAPOJHON CHCTEMATUYECKON HOMEHKJIATYPE.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IAHUN HA CBOKMCTBA
OPraHUYECKUX COEMHEHUN OTAEIbHBIX KIACCOB

JlaGoparopHasi padora

JlaGopatopHast paborta "[IpeBpaleHuss OpraHUYECKUX BEIECTB IPU HarpeBaHUu'.
[Tomy4yenune sTUICHA U U3YYCHHUE €TO CBOMCTB. MOJEIUPOBAHNE MOJICKYJI M XUMUYECKUAX
NPEeBpaIeHN HAa IPUMEpe dTaHa, STUJICHA, alleTHIICHA U JIp.

Tema 7.3.
Nnentudukaru
sl OpPTAaHUYECKUX
BEIIIECTB, UX

OcHOBHOE coepxkaHue

TGOPGTI/I‘IGCKOG oﬁyqefme

buooprannyeckue coenunenus. [Ipumenenune u Ouogoruueckas poJib yrieBo10B.

OK 01
OK 02
OK 04
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3HAYCHUE U
MIPUMEHEHHE B
OBITOBOM U
MIPOM3BOJICTBEH
HOH
NEATEIILHOCTH
YyeJoBeKa

Oxwucnenre yriaeBo 0B - UCTOYHHUK YHEPTUH KUBBIX OpraHu3MoB. O0IaCcTH MPUMEHEHUS
aMUHOKHUCIOT. [IpeBpamenns 0eaKoB MUIIK B opranu3Me. bruonorundeckue GyHKIANA
oenkoB. buonornyeckue ¢pyHKImH KUpoB. PoIb OpraHrdeckoll XUMUHU B PEIICHUN
po0JIeM MUIIEBON 0€30MaCHOCTH

HpaKanecmle 3aHATUA

Ponb oprannyueckoit XuMHUH B PEIIIEHUH TTPOOJIEM SHEPreTUUECKON O€30MacHOCTH, B
Pa3BUTHUM MEIULIMHBI, CO3JaHUU HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTUH
(anpTepHATUBHBIC UCTOYHUKHU dHEPrun). OMACHOCTh BO3/ICMCTBHUS HA )KMBbIE OPraHU3MBbI
OpPTraHUYECKUX BEIIECTB OTAEIbHBIX KIACCOB (YII€BOAOPOIbI, CHUPTHI, (DEHOIBI,
XJIOPOPTraHUYECKUE MPOU3BOAHBIC, ATbJCTUABI U JIP.), CMBICH ITOKa3aTeJIsl MPEICTbHO
JIOITYCTUMOW KOHLICHTPaluU

JlabopaTopHble 3aHATUA

JlaGopaTopHass pabota: "VaeHTudukanms OpraHMYECKUX COETUHEHUN OTACIBHBIX
KJIacCOB"

Nnentudukarys opraHM4IeCcKuX COeTUHEHUN OTASIbHBIX KJIACCOB (Ha MpUMepe
aJNbJAETUIOB, KpaxMalia, YKCYCHOU KUCJIOThI, OEJIKOB U T.I1.) C UCIIOJIb30BAHUEM HX
(UBUKO-XMMUYECKUX CBOMCTB U XapaKTEPHBIX KaUeCTBEHHBIX peakiui. [[eHarypanus
Oenka nmpu HarpeBaHuu. LIBeTHBIC peakuu 0enkoB. Bo3HMKHOBEHNE aHATTUTHYECKOTO
CHUTHAJIa C TOYKHU 3PCHUS XUMHYECKUX MPOIECCOB MPH MPOTEKAHUN KaUYECTBEHHOM
PEeaKIiu, MO3BOJISIONIEH UICHTU(PUIIUPOBATH MIPETI0KEHHBIE OPTaHUYECKHUE BEIECTBA

KonTponbHas
pabota 3

CtpyKTypa U CBOWCTBA OPTAHUYECKUX BEIIECTB

I[Ipome:xyTouHasi aTTecTanus Mo AucHuIuIiuHe ( 1udpepeHINpPOBAHHBII 3a4eT)

Bcero

72
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3. YCJIOBUSI PEAJIM3AIIMM TPOT'PAMMBI YYEBHOM
JANCHOUIIJINHBI
3.1. TpedoBanussi K MHUHUMAJIBLHOMY  MAaTePHAJIbHO-TEeXHUYECKOMY
odecre4YeHHn 10

Jlns peanuzanuv OporpamMMbl AUCHUILIAHBL JOJKHBI OBITH MPEAYyCMOTPEHBI
CJEAYIOININE CIeIUabHbIE TOMENIEHUS: yueOHbI KAOMHET XUMUHU

O6opynoBanne y4deOHOro kaOuHeTa (HATLJISIHbIE MOCOOMS): HAOOpPHI
MIAPOCTEPHKHEBBIX MOJEJIEH MOJIEKYJ, MOJEIN KPHUCTAJUIMYECKUX PEIIETOK,
KOJIJICKITUHM TIOJMMEPOB; KOJIJIEKIIUS TOPHBIX TMOpPOJ M MHHEPAJIOB, Tabiwuia
MenneneeBa, yueOHble GUIbMBI, IUPPOBBIE 00PA30BATEIBHBIE PECYPCHI.

Texunueckue cpeacrBa o00y4eHHMsi: KOMIIBIOTEp C YCTPOMCTBAMH
BOCIPOU3BEACHUSI 3BYKA, MPUHTEP, MYJIbTUMEAUA-IIPOCKTOP C  DSKPAHOM,
MYJIbTUMENUMHAS TOCKA, YKa3Ka-IIPE3EHTEP IS MPE3CHTAUN.

OobopynoBanue jgadopaTopuu U pado4ux MecT Ja00OPaTOPUU: MEH3YPKH,
MUIMETKU-KAMNEIbHULIBI, TEPMOMETPHI, (PUIbTpOBalIbHAS OyMara, NpPOMBIBAJIIKH,
CTEKJIIHHBbIE TPOOUPKH, PE3UHOBBIE MPOOKH, (QoHapuKH, HAOOpP PEaKTUBOB,
CTEKJITHHBIC TAJOYKH, INTATHBBI JJI1 MPOOUPOK; MEpHbIC ITWIUHAPHI, BOPOHKH
CTEKJISIHHbIC, BOPOHKHM JaenuTenbHble nuimHapudyeckue (50-100 mur), ctymkum c
nectukoM, (apdopoBbie YalIKy, MUHIETHI, (GUIBTPHI OyMa)kHbIC, BaTa, Mapis,
JacoBbIE€ CTEKJa, JEKTPOIUIUTKH, Ja0OpaTOPHbIE IMITATUBBI, CIIUPTOBBIC TOPEIIKH,
CIIUYKH, TPUOOP JJIS MOTYUYEHHUSI Ta30B (MK IPOOUpPKA ¢ TA300TBOIHOM TPYOKOIl),
JepKaTend Uil TMPOOHMPOK, CKISIHKH i1 XPaHEHUS PEaKTHUBOB, pa3gaTOYHBIC
JoTKH; xumuueckue ctakansl (50, 100 m 200 Mi1); mmaTean; THHLIETHI, TUTCIIbHBIC
IIUIIBI; CEKYHJIOMEpPHI (TaiiMepsbl), MepHble npodbupku (Ha 10-20 mi1) U mMepHbIe
koJobr (25, 50, 100 m 200 mur), BomstHass OaHs (MUJIM TEPMOCTAT), CTEKJISHHBIE
MaJouKH; KOHUYEeCKue KoJObl mis TtutpoBanHus (50 m 100 mur); MHIUKATOPHBIE
MOJOCKH Jnsi  ompenenenuss pH u  crangapTHas MHAMKATOpHAs IIKAJIA;
YHUBEPCAJIbHBIN MHAUKATOP; nuneTku Ha 1, 10, 50 mu (mim go3atopel Ha 1, S u 10
MJI), OIOpeTKHM s THUTpPOBaHWSA, MeauIMHCKHe mmmpuisl Ha 100-150 wm,
nabopaTopHbIe W/WIU aHATUTUYECKUE Bechbl, pH-MeTphl, CyluiabHbIN mKad, U ap.

nabopaTtopHoe 000PY/I0BaHHUE.
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3.2. HudopmanuoHHoe obecnieyeHue pean3auu NporpaMmbl

OCHOBHBIE UCTOUYHUKU:
1. Tabpuensu O.C. Xumus. 10 xnmacce. Yrmy6aennsiit ypoBenb: yueonuk / O. C.

IMabpuensu, U. I'. Octpoymos, C. A. Cnaakos. - [Ipocsemnienue, 2022. — 399
2. Xwumus. 11 xnacc. Yrny6nennsiit ypoBens: yueOnuk / O. C. I'abpuensn, U. I'.
Octpoymos, C. A. Cnankos, A. H. JIéskuH. - [IpocBemienue, 2022, — 432

I[OHO.]]HI/ITC.H])HLIC HCTOYHHUKH:

http://znanium.com — IBC «3HaHRYM»

http://e.lanbook.com — IBC «JIanb»

4. KOHTPOJIb M  OLIEHKA PE3YJbLTATOB OCBOEHMS
OBPA30BATEJBLHON TUCUUIIIMHBI

KoHTponb U o1eHKa pe3yabTaToB OOyUYEHUs OCYIIECTBIISETCS MPEnojaBaTesieM
B TMpollecce NPOBEACHUS NPAKTUYECKUX 3aHSATUW U Ja0OpaTOpHBIX padorT,
TECTUPOBAHMS, A TAKXKE BBIMIOJTHEHUS O0Y4YarOIIMMUCS WHIUBUAYAJIbHBIX 3aJJaHUM,
MPOEKTOB, UCCIeNOBaHUN. Pe3ynbTaThl 00yUeHHS ONPENENsaoT, YTO 00yUaromuecs
JNOJOKHBI  3HaTh, IMOHUMATh W JIEMOHCTPUPOBATh IO 3aBEPIIECHUH W3YYCHUS
TUCLIUIUIUHBI.
st popMupoBaHUs, KOHTPOJIS U OLIEHKU PE3YJIbTATOB OCBOCHUSI yueOHOMU
JUCLUIUITMHBI HCTIOJIB3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPUSITUN, MPEACTABIISIONIASL
coOOl KOMIUJIEKC YYE€OHBIX MEpOIpPUSATHI, COTJIACOBAHHBIX C pe3yJibTaTaMU
oOyuenus u copmynupoBanHbix ¢ yuetoM @I'OC CO0 (peaMeTHbie pe3yIbTaThl
o gucuuiuinae) u ®I'OC CIIO
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OK/IIK

Mopnyas/Pa3nen/Te
Ma

PesynbTaT 00yuenus

THIBI OLEHOYHBIX MEPONPUATHI

I | OcHoBHOe conep:kaHue
1 Pa3nen 1. OcHoBbl | @opMy/IHpOBaTh 6a30BbIe
CTPOCHHS BEIeCTBA | NOHATHSA M 3aKOHBI XMMHMH
1. Tect «CTpoeHHE aTOMOB XUMHUYECKHUX JIEMEHTOB U MPUPOJIa XUMUUECKOU
1.1 | OK 01 [Crpoenue aToMOB COCTaBJIATh XUMUYECKHE ecT «CTpOCHHC aTOMO COKUX SIEMEHTO PHpOZ ecko
. BSA3U.
XUMHYECKUX (bopMyIbl coeMHEHMH B g 33 .
. 3a1a4y Ha COCTABJIEHNE XUMHYECKHUX MYJI IByXaTOMHBIX VHEHUN
DIIEMEHTOB Y| COOTBETCTBUU CO CTENEHBIO A coc cHue CCKUX OPMYI ABYXaTO COCHMHE
KCUJIOB, CyIb(UA0B, THAPUAOB U T.IL.).
pupoaa OKUCJIEHUSA XUMUYECKUX gogc HOB, CY. (1) AOB, THAPHAO ) . . .
. .3aaHus Ha UCTOJIb30BaHUE XMMHUUECKOW CUMBOJIMKU Y HA3BaHUI VHEHUH 1T
XMMHYECKOHN CBSA3M | 2JIEMEHTOB, UCXOMS U3 A CHOJIB30 © CCKOM CHMBO JHas COCIHC 0
HOMEHKJIAType MEX1yHAPOIHOT! aT TUYECKOW U NPUKJIATHON XUMHHU U
BATCHTHOCTH H SIIEK oMe ype MEXIYHapOIHOIO COH03a TEOPETHIECKO p JTHO
TPUBUAJIbHBIX HAa3BaHUM JUIsl COCTaBJICHUS XUMHUECKUX MYJI ABYXaTOMHBIX
TPOOTPULIATEIBHOCTH P PIX Ha3 fPLL 00 © ee (opmyn aByxato
COEMHEHUH (OKCHIOB, CYIb(PHI0B, THAPUIOB U T.II.) U JPYIUX HEOPraHUUECKUX
COEIMHEHUH OTIENBHBIX KJIAaCCOB
JlaGopatopHnast paboTa
N XapakTepu3oBaTh XUMUYECKUE .
1.2 | OK 01 [[Iepuonuueckuit P P 1. Tect «MeTannuyeckre / HEeMETaUIMUECKUE CBOMCTBA, 3JIEKTPOOTPULIATEIHLHOCTD
AJIEMEHTHI B COOTBETCTBUH € UX
OK 02 pakoH u tabnuua N U CPOJCTBO K DJICKTPOHY XUMHUYCCKUX 3JICMECHTOB B COOTBETCTBHUE C UX
MI0JIO)KEHUEM B IIEPHOINUECKON .
nk 1.1, -1 Menneneesa 5JIEKTPOHHBIM CTPOCHUEM H MOJIOKEHUEM B IEPUOJNYCCKON CHCTEME XUMUYIECKUX
-1 CUCTEME XMMHUYECKHUX
anemeHTOB J[.1. MenneneeBa».
anemenToB .M. MenaeneeBa
2. IlpakTuyeckue 3aaHusl HA yCTAHOBJIEHUE CBSI3U MEXy CTPOEHHEM aTOMOB
XMMHYECKHX 3JIEMEHTOB U NIEPHOJUUYECKUM N3MEHEHNEM CBOMCTB XUMUYECKUX
JIEMEHTOB U UX COCIMHEHUM B COOTBETCTBUU C NOJI0XKeHueM lleproanyeckoin
CUCTEME.
[IpakTKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHHsI HA XapaKTEpPU3aLUI0
XUMUYECKUX AJIEMEHTOB: «MeTauinueckue / HeMeTallInueCKre CBOMCTBA,
ANIEKTPOOTPULIATEIBLHOCTD U CPOACTBO K AIEKTPOHY XMMUYECKHUX JIEMEHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM CTPOEHUEM U IIOJIOKEHUEM B IIEPUOINIECKON
cucreMe xumuueckux sneMmenTon .M. MenaeneeBa»
Paznen 2.
2 o XapakTepu3oBaTh TUIIbI
XuMH4yecKkue N KonTpoubHas padora «CTpoeHne BelecTBa M XUMHYECKHE PeaKIuu»
XMMHMYECKHX peaKkuuni
peakuuu
2.1 | OKOl (Tunsl xumudeckux | COCTaBJIATH peaKIuu 1. 3agaun Ha COCTABJICHHE YPABHEHUN PEaKIIMIA:
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OK 04 peakuuit COCIMHEHMS, PA3JIOKEHNUS, - COCIMHEHUS, 3aMEeIEHUS, Pa3TIOKEHHUs, 0OMEHa;
oOMeHa, 3aMeleHus, - OKHCIHMTEIHbHOBOCCTAHOBUTENILHBIX PEAKIIUNA C UCTIOIB30BAaHUEM METO 1A
OKHUCIIMTEIBHO- 3IIEKTPOHHOTO OanaHca.
BOCCTAHOBUTEJIbHBIC PEAKINH 2. 3ajaun Ha pacyeT MacChl BEIIECTBA MM 00BEMa ra30B M0 U3BECTHOMY
KOJINYECTBY BELIECTBA, MACCE MM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEIIIECTB; pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINY,
€CJIM OJHO U3 BEUIECTB UMEET
22 OnekrpormiTiieckas | CoCTaplATh ypaBHEHHs 1. 3ajaHus Ha COCTABIEHHE MOJIEKYJIAPHBIX ¥ HOHHBIX PEAKIIUN ¢ y4aCTHEM KUCIIOT,
CCOIMALUs U XUMHUICCKAX PCAKIMH HOHHOTO | ocHoBanuii v COJIEi, YCTAaHOBJIEHHE M3MEHEHHS KUCIIOTHOCTHU CPEIbI
MOHHBIH 0OMeH obmena ¢ yuactiem 2. JlaboparopHas pabota "THIIbI XUMUYECKUX PeaKIuii"
HEOPraHMYECKUX BELECTB
3 Pa3nea 6. PacTBopbi
HcciienoBaTh HCTHHHBIEPACTBOPHI € 32/IaHHBIMUXAPAKTEPUCTHKAMHU
3.1 OK 01 [Tonsarue o Paznuyars HCTUHHBIE PACTBOPBI 1. 3ap1a4H Ha NPEIOTOB/ICHUE PACTEOPOB.
OK 02 bacTBOpAX 2. IIpakTMKO-OpPUEHTUPOBAHHBIE PACYETHBIC 3alaHUs] HA JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOM M MTPOU3BOJICTBEHHOH JIEATEILHOCTH YEIOBEKA
3.2 OK 01 WccnenoBanue Hccnenosars q)HEHKO_ JlaGopatopnas pabota "IIpuroroBieHue pacTBOpoB"
OK 04 . XUMUYECKUE CBOMCTBA
CBOMCTB PacTBOPOB
UCTUHHBIX PaCTBOPOB
4 Pasjen 4. CTpoenue | pecyenosars crpoenne u KoHnTposbHas paora «CBoiicTBa HEOPIraHHYECKHX BEIIECTB»
U CBOlicTBa CROICTBA
HEOPTaHWIECKUX | yeopraHMYeCKUX BEIeCTB
BellecTB
4.1 OK 01 Kraccuburanms, Kraccubumuposats 1. Tect <<H(?’MGHKHaTypa Y Ha3BaHHE HeopraHquCKHxv BEIIECTB UCXOOA U3 UX
HOMEHKIIATYPA U HEOPrAHUYECKHE BEIECTRA B XUMHYECKON (hOPMYIIBI HITU COCTaBICHUE XUMHUIECKOH q)oIV)Mym,I UCXOMs U3
cTpocHEE COOTBETCTBHH C HX CTPOCHHEM Ha3BAHMUs BELIECTBA 10 MEKIYHAPOHON I TPHBHAIBHOH HOMEHKIIATYPE>.
HCOPraHHUECKHX 2. 3aga4u Ha pacyeT MacCOBOM JOJU (MacChl) XUMHYECKOTO 3JIEMEHTA
BEILIECTB (coenuHEeHMsI) B MOJIEKYJe (CMecH).
3. [IpakTryeckue 3aaanus MO KJIACCH(PHUKALNN, HOMEHKIATYPE U XUMUYECKUM
(dopMynaM HEOPraHMYECKUX BEIIECTB PA3JIIMYHBIX KIIACCOB.
4, TIpakTHueckue 3aJaHus Ha OTPE/ICTICHNE XUMHUECKOM aKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BHJIa XUMHUYECKOW CBSI3M M TUIA KPUCTATUIMYECKON peleTKu
4.2 8§ 8; DU3NKo-XxuMHuueckue| Y CTaHABINBATh 3aBUCUMOCTh 1. Tect «OcOOEHHOCTH XUMUYECKUX CBOMCTB OKCHIOB, KHCJIOT, OCHOBAHHIH,

CBOICTBA

(U3BUKO-XUMHYECKUX CBOUCTB

aM(pOTEPHBIX TUAPOKCHUIOB U COJICH».
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HEOPraHUYECKUX HEOPraHUYECKUX BELIECTB OT 3aaHus Ha COCTABJICHUE YPABHEHUM XMMHUECKUX PEAKLUN C y4aCTHEM IIPOCTHIX U
BEIICCTB CTPOEHUS aTOMOB U MOJIEKYJ, @ | CIIO’KHBIX HEOPraHMYECKUX BEILECTB: OKCUOB METANIOB, HEMETALIOB U
TaK)Ke THUIA KPUCTAUINYECKOU aM(OTEPHBIX ITEMEHTOB;
peLIeTKH HEOPraHMYECKUX KUCIOT, OCHOBAaHUN U aM(POTEPHBIX THIPOKCUIOB,
HEOPraHUYeCKUX COJIEH, XapaKTePU3YIOIIUX UX CBOWCTBA U CLIOCOOBI MOJTY4EHHUS.
2. 3. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKNE 3a1aHNS HA CBOMCTBA U
[I0JIy4€HUE HEOPTaHUYECKUX BEIIECTB
3. JlabopartopHast pabota «CBOICTBa METAIIIOB».
4. JlaGoparopHast paboTa «XapakTep AUCCOLUALNY PA3IMYHBIX THAPOKCUIOBY.
4.3 | OKO01 [Mnentudpuranus HccnenoBars Ka4yeCTBCHHBIC 1. TIpakTHKO-OPHEHTHPOBAHHBIC 3aJaHNUSI 10 COCTABICHUIO XUMUYECKUX PEAKIIUH C
OK 02 [HCOpPraHH4CCKuXx peaknnu HECOPraHUICCKUX y4acTHEM HEOPraHMYECKUX BEIIECTB, UCIOJIb3YEMbIX IS UX HACHTH(DUKALIUH.
OK 04 [BCLLICCTB BEIICCTB 2.JIaGoparopHas pabota: "MaeHTrnuKaus HeOpraHnIeCKuX BEIecTB"
Paznen S.
5 1 XapakrTepu3oBaTh BJIUsIHHE
Kunernueckue u
Pa3IHYHBIX (P)AKTOPOB HA
TePMOAMHAMUYECKHU
paBHOBeCHE H CKOPOCTh
€ 3AKOHOMEPHOCTH .
XMMHMYECKHX peaKuunii
NPOTeKAHUS
XMMHYECKHX
peakuui
XapakTepu3oBaTh BIUSHUE
OK 01 [CkopocTb paKIep
OK 02 lxpwirdeckux KOHIIEHTPALUU PEarupyromux [IpakTHKO-OpHEHTUPOBAHHbIE TEOPETUUYECKHE 3aJaHNs HA aHaIU3 (PakTOpoB,
peaxiuii BELIECTB U TEMIIEPATYPHI HA BIIMAIOIIMX HA U3MEHEHUE CKOPOCTH XUMUYECKOM peakuuu. IIpakTuko-
XyMuue c KOe CKOPOCTh XUMUUYECKHUX PEAKIIUN | OPUEHTUPOBAHHBIC 3a1aHKs HAa puMeHeHue npuHuumna Jle- [larense s
paBHOBECHE XapakTepu3oBaTh BIUSHUE HAXO0X/ICHUs HaIlpaBJIEHUsI CMEILIEHNS PAaBHOBECHSI XUMUYECKON PEAKIIMHN U aHAJIN3

WU3MEHEHUs KOHLICHTpaluu
BEILECTB, PEaKLMU CPEIbl U
TEMIIEpaTyphl Ha CMEIICHUE
XMMUYECKOIO PAaBHOBECHUS

($axKTOpOB, BIMSAIOUINX Ha CMEIIEHNE XUMUYECKOTO PaBHOBECHUS
Ha60paT0pHa${ pa60Ta <<CI<OpOCTb XUMHUYCCKUX peaKHHﬁ. CMeH_[eHI/Ie XUMHUYCCKOTO
PAaBHOBCCHA»

II

6. IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COEPKaHUe (CoiepKaHNe MPUKJIATHOTO MOAYJIsI)

6

Pazneu 6.

Xumus B ObITY U
MPOU3BOJACTBEHHOMI
e TeJJbHOCTH

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

3amuTa keiica (¢ yueroM Oyayuei npogecCHOHAIbHOM JeTeIbHOCTH)
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4eJ0BCKA

OK 01 . . .
OK 02 Xumusi B ObITY 1 OreHUBaTh MOCICCTBHS Keiic (c yuerom Gyayrueil mpoheccHOHANBHOM JAeATeTbHOCTH)
OK 04 MPOU3BOJCTBEHHON | OBITOBO M MPOU3BOJCTBEHHOW | B0O3MOXKHBIE TEMBI KEHCOB:
OK 07 ACATCIBHOCTHA JCATEIbHOCTH YEJIOBEKA C 1. Opranuyeckue U MUHepainbHble ynoopeHus. [IpuMeHsieMble B CETbCKOM
JeJI0BeKa MO3ULUNA SKOJIOTUYECKOU XO3SICTBE.
Oe30macHOCTH 2. JlekapcTBa Ha OCHOBE PAaCTUTEIBHBIX MPEMAPATOB
3. Moromue cpeacTBa Ha HaTypaabHON OCHOBE.
Pa3nen 7. Ctpoenne
7 W cBolicTBa HccaenoBarb cTpoeHue U
CBOMCTBA OPraHUYeCKHX KonTpoubHasi padora «CTpoeHne U CBONCTBA OPraHMYeCKHUX BeleCTB»
OpPraHn4YecKux
BellleCTB
BeleCTB
OK 01 1. 3aaHus Ha COCTABJICHUE HA3BAHUIN OPraHUYECKUX WHEHUI 5
7.1 Knaccudukarus, Knaccudumnupoars 3an COCTABIICHHC Ha3 op e COCHHHC 10 TPUBHATEHOH
CTpoCHHE U OPrAHHYECKHE BEIIECTRA B I;Hg MEXIYHAPOJIHON CUCTEMATUUECKON HOMEHKJIIATYpe.
. 3a1aHus Ha COCTABIICHUE TIOJTHBIX U COKPAIIEHHBIX CTPYKTYPH
HOMEHKJIaTypa COOTBETCTBUU C UX CTPOECHUEM a coc CHHUC 110 CcoKpalile CTPYKTYPHEIX (hopiyn
OpraHIUECKIX OPraHHYECKHX BELECTB OT/CIbHBIX KIACCOB. }
BeIecTs 3. 3ajaun Ha ompeeNieHre MPOCTEHIeH GOPMYITBI OPTaHUYECKO MOJIEKYITHI,
MCXOJS U3 DJIEMEHTHOTO cocTaBa (B %)
o 1. 3aiaHus Ha COCTABIICHUE YPABHEHUN XUMHUECKUX PEAKLIHI a
7.2 | OKO01 [CgoiictBa YcranaBinuBaTh 3aBUCUMOCTh 3an coc CHUC ypaBHe CCKHX pCaKIH € yHacTHeM
. TaHUYECKHUX B TB Ha OCHOBAHUHU UX COCTaBa U CTPOCHHUS.
OK 02 [|oprannyeckux (UBUKOXUMUYECKIX CBOMCTB (2)p 3 e eImeC OCHO | X COC CTPOCHH:
o . 3a/1aHus HA COCTABJICHUE YPAaBHEHUI XUMUYECKHIX PEaKIUN, HILTFOCTPU
OK 04 |coenunenuit OPraHUYECKHUX BEIIECTB OT a coc CHUC YpaBHC CCKHX pCaKiiH, TOCTPHPYIOHIHX
CTPOCHHS MOJEKYIT XHMIECKHE CBOHCTBA € YIETOM MEXaHU3MOB NPOTEKAHNS JAHHBIX PEakiMii 1
TEHETUYECKOM CBSI3U OPraHUYECKUX BEIIECTB Pa3HbIX KIJIACCOB.
3. PacyerHble 3a/1a4u IO YpaBHEHUSIM PEAKLIUM C yHaCTUEM OPTraHUYECKUX
BELIECTB.
4, JlabopatopHas pabota "[IpeBpaliieHrs OpraHMuecKHX BEIECTB IIPH HarpeBaHuu"
OK 01 [Hnentuduxamnus 1. IIpakTUKO-OpUEHTUPOBAHHBIC 3aIaHUS T TaBJICHUIO XUMHUYECKUX PEaKIINi
7.3 A (uxan UccnenoBaTh KaueCTBEHHBIE P 0-OpHCHTHPO © 3an 0 coc CHMIO CCKHX peakiltit ©
OK 02 |oprannueckux y4acCTHEM OPraHWYECKUX BEILIECTB, B T.U. UCIOIb3YEMBIX Ul UX UACHTU(UKAIIUH B
peaKIu OpraHuYECKUX
OK 04 emectB, ux OBITY ¥ TIPOMBIIIIJICHHOCTH.

3HAYCHUE U
MPUMEHEHUE B
OBITOBOM U
MTPOU3BOJICTBEHHOMN
EeATEIbHOCTH

ICIIOBCKA

COEIMHEHNI OTAEIBHBIX
KJIaCCOB

2.JIaboparopnas padoTa: "MaeHTnuKaus opraHnuecKuX COSAMHEHUH OTACTbHBIX
KJIaccoB"
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BueypouHnas nesiteqibHOCTHL «Pa3roBopbl 0 Ba:xkKHOM» pa3padoTaHa B
COOTBETCTBUM C TPEOOBAHUAMMU:

«  @epepanbHoro 3akoHa oT 29.12.2012 Ne 273 «0O6 oOpa3oBaHuu B
Poccuiickoit @enepaunn»;

« Ilpukaza MunoOpnayku ot 17.05.2012 No 413 «OO0 yTBepXIeHUU
(dbenepanbHOro rocyaapcTBEHHOr0 00pa30BaTEIbHOIO CTaHJapTa CPEIHEro OOIIero
00pa3oBaHUsI»;

« MeToandeckux peKOMEHJAIMKA MO0 UCIOIb30BAHUI0O U BKJIIOUECHHUIO B
coJiepkaHue Tpolecca OOy4deHUs M BOCIHUTAHHUS TOCYJAPCTBEHHBIX CHMBOJIOB
Poccuiickoit @enepanuu, HanpaBiIeHHbIX THCbMOM MuHnpocsenienus ot 15.04.2022
Ne CK-295/06;

«  MeToandeckux PEKOMEHJAIMI MO YTOYHEHHUIO TMOHATHUS U COJAEpP>KaHUS
BHEYPOUHOU AESATEILHOCTU B paMKax pealin3alii OCHOBHBIX 00I1€00pa30BaTeIbHbIX
MporpaMm, B TOM YHUCIIE€ B YACTU MPOCKTHOU ESITEIHLHOCTH, HAMIPABICHHBIX MUCHMOM
Muno6pnayku ot 18.08.2017 Ne 09-1672;

«  Crparerun passutus Bocnutanusi B Pocculickont @enepanum Ha NEpUOL
no 2025 ropa, yrBepxkaeHHOUW pacnopspkeHneM [IpaButenbcTBa OoT 29.05.2015 Ne
996-p;

- CII2.4.3648-20;

- CanlluH 1.2.3685-21;

- TIOOIL.

Hear kypca: ¢dopmupoBaHue B3MVISIOB  IMIKOJHHUKOB Ha  OCHOBE
HallMOHAJIbHBIX I[EHHOCTEW uepe3 HU3YUYeHHUE IEHTPAIbHBIX TE€M — MaTPUOTU3M,
IPaK1aHCTBEHHOCTh, UCTOPUYECKOE MPOCBEIICHUE, HPABCTBEHHOCTh, IKOJIOTHUSI.

OcHoBHBIE 32124K:

- BOCIUTAaHHE AaKTUBHOW TpakJIaHCKOW MO3UIUHU, JYXOBHO-HPAaBCTBEHHOE
Y MaTPUOTUYECKOE BOCIIUTAHNE HA OCHOBE HAIIMOHAIBHBIX IEHHOCTEH;

- COBEpIICHCTBOBAHME  HABBIKOB  OOIIEHHS CO  CBEPCTHUKAMU U
KOMMYHHUKAaTUBHBIX YMEHHUIA;

- TOBBIIIEHHE O0IIEH KyJIbTyphl 00yYaIOIIUXCs, YINIYOJIEeHHEe X UHTepeca K
M3YUYEHUIO U COXPAHEHUIO UCTOPUU U KYJIbTYPhI pOJHOTO Kpasi, Poccuu;

- pa3BUTHE HABBHIKOB COBMECTHOW [E€ATEIIbBHOCTH CO CBEPCTHUKAMH,
CTAHOBJICHHE KadeCTB, OOECHEUYMBAIOIINX YCHEHTHOCTh y4acTUsl B KOJUIEKTUBHOM
NeATEeNbHOCTH;

- ¢dopmupoBaHue KyJIbTYphl MOBEACHUS B MH(OOPMALIMOHHOMN Cpejie.

dopma opraHu3alMu: JUCKYCCUOHHBIN KITyO.

Conepxxanue Kypca BHEYPOYHOM 1eATeJIbHOCTH

Conepxanue Kypca «Pa3roBopsl 0 BaKHOM» HampaBiIeHO HAa (JOPMUPOBAHUE Y
00y4Jaromuxcs EHHOCTHBIX YCTAHOBOK, B UKCIIE KOTOPBIX — CO3UJIaHUE, TATPUOTU3M



U CTPEMJICHHE K MEXHAUHOHAJIBHOMY €IUHCTBY. TeMbl 3aHSATHI NPUYPOUYEHBI K
FOCYyJapCTBEHHBIM  Mpa3JHUKaM, 3HAMEHATEIbHBIM  JaTaM, TPaJAULIUOHHBIM
Mpa3gHUKaM, TONOBIIMHAM CO [IHS POXAEHUS W3BECTHBIX IJIIOAEH — YYEHBIX,
MHUCATENIEN, TOCYAAapCTBEHHBIX AEATENIEN U eATeNIEN KYJIbTYPHI:
1. Jlens 3HaHMH

Hamra crpana — Poccust

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

JleHb My3bIKU

JIeHb TOXHUIIOTO YEITOBEKA

JleHb yuurens

JleHs oTa

MexyHapOIHbIN JIEHb IIKOJBbHBIX OMOINOTEK

JleHb HapOTHOTO €IMHCTBA
. MBI pa3Hbie, MBI BMECTE

A S A ol T

o
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. enp maTepu

[S—
[\

. CumBogel Poccun

[S—
[9})

. Bononrepsl

[E—
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. Henb I'epoeB OTeuecTBa
. Henb KoHCcTHTYIMH

—
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. Tema HoBoro roma. Cemelinble mpa3IHUKU U MEUTHI

[S—
3

. PoxxnecTBO

[S—
o0

. JleHb cuaTHs O10Kaabl JIeHmHTpaga

[S—
O

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

NS 2 \S I \O]
o = O

. Jlenb 3amuTHHKa OTEeUecTBa

[\
(O8]

. MexayHapOIHBIN )KEHCKUN 1EHD

24. 110 ;met co AHA POXAEHHS COBETCKOIO IMHCATENsl W I103Ta, aBTOpa CJIOB
rumHoB P® u CCCP C.B. MuxankoBa

25. Jenb Boccoenunenus Kpeima ¢ Poccueit

26. BcemupHblii 1eHb TeaTpa

27. JleHb KOCMOHABTUKU. MBI — niepBbIc!

28. IlamMsATH O TeHOIHUAE COBETCKOTO HApOa HAIMCTaMU U UX MTOCOOHUKaMHU

29. Jlenn 3emin

30. Henb Tpyna

31. Jlenn [loOGenbl. beccmepTHBIM MOTK

32. JleHb neTCKUX OOIIECTBEHHBIX OpraHU3aIui

33. Poccus — cTpaHa BO3MOXHOCTEMN

I[lnannpyembie pe3yjbTaThbl AeSITeIbHOCTH



JIn4HOCTHBIE pPe3yJbTATHI:

«  CTaHOBJICHHME IIECHHOCTHOT'O OTHOIIIEHUs K cBoer Ponune — Poccum;

+ OCO3HAHME CBOCU OTHOKYJIBTYPHOM M POCCUUCKOW T'pPaKIAHCKOU
UJIEHTUYHOCTH;

«  CONPUYACTHOCTH K MPOILJIOMY, HACTOAIIEMY U OyAyllleMy CBOEH CTpaHbl U
POJHOTO Kpas;

«  YBaXXEHHUE K CBOEMY U JAPYTUM Hapojaam;

«  TEpBOHAYAIbHBIE MPEJCTABICHUS O YEJNOBEKE KaK WIeHe OO0IIecTBa, O
MpaBax U OTBETCTBEHHOCTH, YBa)XEHUU U JIOCTOMHCTBE YEJIOBEKAa, O HPABCTBEHHO-
ATUYECKUX HOPMaX MOBEJCHUS U MPaBUIaX MEXKITUYHOCTHBIX OTHOIIICHUI;

«  TIpU3HAHHE UHAWUBUYAJTHbHOCTU KaXKIOTO YEJIOBEKA;

«  TPOSBJICHUE COMEPEKUBAHMUS, YBAKEHUS U TOOPOXKEIATEIBHOCTH;

«  HempusTHE JIIOOBIX (OpM TOBENCHHUS, HAMPABICHHBIX Ha MNPUYUHEHUE
(bU3UYECKOr0 U MOPAIILHOTO Bpeaa APYTUM JIOJISM;

«  OepeXHOe OTHOIICHHUE K IPUPOJIE;

«  HENPHUATUE AECUCTBUH, IPUHOCAIIUX BPE IIPUPOJIE.

MeTanpeaMeTHbIe pe3yJbTaThI

OBaanenne YHHBEpPCAJTbLHbBIMHA yueOHbIMHI NMO3HABATEIbLHBIMHI
AeCTBUSMM:

1) 6a30BBI€e JJOrHUYecKHe TeHCTBHA:

« CpaBHUBAaTh OOBEKTHI, YCTAaHABJIMBATH OCHOBAaHMS [Ji1 CpaBHEHUS,
YCTaHABIIUBATh aHAJIOTHUH;

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

«  ONpEeNeNATh CYIIIECTBEHHBIH MPU3HAK ISt KJ1accuduKaiuu,
KJIacCU(UIIUPOBATH MPEJIOKEHHBIE O0BEKTHI;

«  HAXOJUThb 3aKOHOMEPHOCTHU U MPOTUBOPEUUS B pacCMaTpUBAEMbIX (pakTax,
JTAHHBIX ¥ HaOJIOJCHUSX Ha OCHOBE MPEJJIOKEHHOTO IMEIaroruueckuM pabOTHUKOM
aNropuTMa;

«  BBIABIATH  HEAOCTATOK  HWHGOpMAUMU Uil peHieHus  y4yeOHoH
(MpakTHUYECKO) 3a/1a4d HA OCHOBE MPEIIOKEHHOTO allTOPUTMA;

«  YCTaHABIMBATHL  NPUYUHHO-CIEACTBEHHBIE  CBSI3M B  CHUTYaIUsX,
MOAAAIONIUXCS. HEMOCPEACTBEHHOMY HAOJIIOJIEHUIO WM 3HAKOMBIX IO OIbITY, J1eJaTh
BBIBO/IbI;

2) 0a30BbIE HCCJIEI0BATEILCKUE eiiCTBUA:

«  ONpENEeNsATh Pa3phlB MEXKIY pEATbHBIM U IKEJATEIbHBIM COCTOSHHEM
o0bekTa (CUTyallud) Ha OCHOBE MPEMJIOKEHHBIX TNEJarornyeckuM paOOTHUKOM
BOITPOCOB;

« C TIOMONIBIO TEJArorMueckoro paOoTHUKA (QOpMyIUpOBaTh IIEb,
IJIAHUPOBATh U3MEHEHUSI 00bEKTa, CUTYAIlUH;



«  CpaBHUBATh HECKOJIbKO BapHAHTOB PEIICHUs 3aJau, BbIOMpaTh Hanbosee
MOAXOISIIIUI (Ha OCHOBE MPEIIOKEHHBIX KPUTEPUEB);

«  TPOBOJUTH MO MPEMJIOKEHHOMY IJIAHY ONBIT, HECIOKHOE HCCIIeIOBAaHUE
[0 YCTAaHOBJIEHUIO OCOOEHHOCTEW OOBEKTAa M3YYEHHs] U CBA3EH MEXIy OOBEKTaMH
(4acTh — 1eJ0€e, NpUIuHA — CJIEJICTBUE);

«  GopMynUpOBaTh BBIBOJBI U MOJKPEIUIATH UX JOKAa3aTEIbCTBAMU Ha OCHOBE
pEe3yIAbTaTOB MPOBEACHHOTO HAOMIOACHUSI (OMbITa, W3MEPEHUSs, KiacCU(pUKAIIUU,
CpaBHEHMS, UCCIICIOBAHUA);

«  TPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCOB, COOBITMI U HX
MOCJIEICTBUS B aHAJOTUYHBIX WJIA CXOAHBIX CUTYaLIUsIX;

3) padora ¢ ungopmaumeii:

«  BbIOMpPATH UCTOUHHK MOTyUYEHHS UH(DOPMALINH;

«  COTrJACHO 3aJITaHHOMY aJTOpPUTMY HAXOJUTh B MPEJI0KEHHOM HCTOUHUKE
nH(pOpMaIUIO, IPEJCTABICHHYIO B SBHOM BHUJIE;

« pacmo3HaBaTh  JOCTOBEPHYIO M  HEJIOCTOBEpPHYIO  HH(MOpMAIHIO
CaMOCTOSITEJIbHO WJIM Ha OCHOBAHUU MPEJIOKEHHOTO MEaroruueckuM pabOTHUKOM
criocoba ee MPOBEPKU;

« coOmomaTh € TMOMOILIBID B3pPOCHBIX (MEAAaroru4eckux pabOTHUKOB,
poauTenel (3aKOHHBIX TMPEICTABUTENCH) HECOBEPIICHHOJETHUX OOYYaroImMnXCs)
npaBuiia MHPOPMAITMOHHON O€30MaCHOCTH MPHU MOUCKE UH(DOPMAILIMKM B UHTEPHETE;

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

«  CaMOCTOSITEIBHO CO37]aBaTh CXEMbl, TaOJMUIbl IS TPECTABICHUS
uHpopManuu.

OBiajeHne  yHMBEPCAJbHBIMM  Y4eOHBIMM  KOMMYHUKATHBHBIMH
AeMCTBUSIMM:

1) o01enue:

«  BOCHOpUHUMATHL U (OPMYIHPOBATH CYXKJEHHS, BbIpaXaTh 53MOIUU B
COOTBETCTBUH C IEJISIMU U YCIOBUSIMH OOIIEHUS B 3HAKOMOMU CpeJie;

«  TPOSABISATH YBAXUTEIbHOE OTHOIIEHHE K COOECEeIHUKY, COOM0aaTh
MpaBUjia BEICHUS UAJIOTa U IUCKYCCUU;

«  TIpU3HABATh BO3MOXXHOCTH CYIIECTBOBAHUSI PA3HBIX TOUYEK 3PEHUS;

«  KOPPEKTHO U apTyMEHTHPOBAHHO BHICKA3bIBATh CBOE MHEHUE;

« CTpPOUTH pEUYEBOE BBICKA3bIBAHWE B COOTBETCTBUU C TOCTABJICHHOMN
3aJadei;

« CO3J]aBaThb YCTHBbIE M NHUCHMEHHBIE TEKCTHl (OMHCAHUE, PaCCyXICHUE,
IMOBECTBOBAHMUE);

«  TOTOBUTH HEOOJIbIINE MYOINYHBIC BHICTYILICHUS;

2) coBMecTHasl 1eSITeJIbHOCTD:



«  dopmMynupoBaTh KPAaTKOCPOYHBIE u JOJTOCPOYHBIE enu
(MHAMBUAYAIBHBIE C YYETOM YyYacTHs B KOJUIEKTUBHBIX 3a/1a4ax) B CTAHAAPTHOM
(TUMOBOM) CHUTyalldd Ha OCHOBE MpPEJJIOKEHHOro QopMara MJIaHUPOBAHMS,
pacnpeneneHns IPOMEKYTOUHBIX IIATOB U CPOKOB;

- TPUHUMATH LEJIb COBMECTHOW JEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH
JNEUCTBUS TIO €€ JIOCTMIKEHMIO: pacClpeNeNiaiTh PO, JOTOBAPUBATHCS, OOCYXIATh
MIPOLIECC U PE3YJILTAT COBMECTHOM PabOTHI;

« TPOSBISITH  TOTOBHOCTh  PYKOBOJAWTH,  BBINOJHATH  MOPYYCHHS,
MTOYUHATHCS;

«  OTBETCTBEHHO BBINOJHATH CBOIO YACTh PA0OTHI;

«  OLEHUBATh CBOW BKJIAJ B OOIIMI pe3yibTarT;

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

OBJaieHNe YHUBEPCAJIbHBIMHU Y4€OHBIMHU PEryJATUBHBIMHU ACCTBUSIMM:

1) camoopranuszauus:

«  IUIAaHUPOBATh JEUCTBUSL MO PEUICHUIO Y4eOHOW 3amaud sl MOJTyYeHUS
pe3ynbTara;

«  BBICTpaWBaTh MOCIEIOBATEIbHOCTh BEIOPAHHBIX JEHCTBHIM.

2) CAMOKOHTPOJIb:

«  YCTaHaBJIMBAThH NPUYMHBI yCIIeXa/HEeylau y4eOHOU eI TENbHOCTH;

«  KOPPEKTUPOBATH CBOM yU€OHbIE AEHUCTBUS JJIsl IPEOIOTIECHUS OITUOOK.

IIpeameTHbIe pe3yabTaThI

CdopmupoBaHo npeacraBjieHue:

« 0 MOJIUTUYECKOM YyCTpoWcTBE Poccuiickoro rocynapcrsa, €ro HHCTUTYTAX,
UX POJIM B JKU3HU OOIIECTBA, O €r0 BAKHEHUIINX 3aKOHAX; 0 0a30BBIX HAIIMOHAJIBHBIX
POCCHUMCKHAX EHHOCTSAX;

- cuMBojax rocynapctBa — ®nare, ['epbe Poccum, o ¢nare u repOe
cyobekta Poccuiickoit ®enepauuu, B KOTOPOM HaxXoAHUTCs 0Opa3oBaTEIbHOE
YUPEKICHHUE;

«  MHCTUTYTax rpa)JIaHCKOro OOIIECTBA, O BO3ZMOXKHOCTSX y4acTHs TPa)KJaH
B OOIIIECTBEHHOM YIIPABIICHHUH; ITpaBax U 00s13aHHOCTSIX rpaxaanuHa Poccuu;

«  PEIUTHO3HOW KAPTUHE MUPA, POJU TPAIUIMOHHBIX PEIUTHUNA B PA3BUTUU
Poccwuiickoro rocynapcrsa, B MICTOPUH U KyJIbTYpE HALlIEW CTPaHbI;

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

«  HPABCTBEHHBIX OCHOBaX yueObl, BeAylleld poiau 0Opa3oBaHMs, Tpyla M
3HAQY€HUU TBOPUECTBA B KU3HU YEIOBEKA U OOIIECTBA;

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



+  AKTUBHOM POJIA YEJIOBEKA B MPUPOJIE.

CdopmupoBaHO HEHHOCTHOE OTHOLIICHHUE:

+ K PYCCKOMY A3BIKy KaK TOCYAAapCTBEHHOMY, A3bIKYy MEXHAIMOHAJIBHOTO
OOIlIeHHS; CBOEMY HAIIMOHAJIBHOMY SI3bIKY U KYJIBTYPE;

+  CEMbE U CEMEUWHBIM TPAJULIHIM;

-  yuebe, Tpy1y U TBOPUECTRBY;

«  CBOEMY 3I0POBBIO, 3J0POBBI0 POJUTENIEH (3aKOHHBIX MPEACTABUTEIEN),
YJIEHOB CBOEM CEMbH, MEAAroroB, CBEPCTHUKOB;

«  Tpupoje U BceM hopMaM KU3HHU.

CdopmupoBan unTepec:

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

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

« TOCYAapCTBEHHBIM Mpa3JHUKAM M BaXXHEUIIMM COOBITHSIM B KU3HU
Poccun, B )u3HU pOAHOTO ropoa;

«  TIpUpOAE, MPUPOIHBIM SIBICHUIM U POpMaM KHU3HH;

«  XYyJIO)X€CTBEHHOMY TBOPYECTBY.

CdopmupoBaHbl yMeHUs:

«  YCTaHABJIMBATh JPYKECKUE B3aNMOOTHOIIEHHUS B KOJIJICKTHUBE,
OCHOBAaHHBIE HA B3aMMOIIOMOIIH 1 B3aUMHOMN MOAAEPHKKE;

«  TIPOSABIATH OEpPEKHOE, TYMAHHOE OTHOIIEHUE KO BCEMY KHBOMY;

«  cO0dI0IaTh OOIIETTPHUHATHIE HOPMBI TTIOBEICHUS B OOIIIECTBE;

+  pacrno3HaBaTh ACOIMAIIBHBIE IIOCTYIKH, YMETh HPOTUBOCTOATH UM;
MPOSIBISATh OTPUIATEILHOE OTHOIIEHHWE K aMoOpajbHBIM TIOCTyNKaMm, TIpy0oCTH,
OCKOPOUTENILHBIM CJIOBAM U JACHCTBUSIM.
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1. HacnopT OLCHOYHBIX CPEACTB MO0 TUCIHHUIIJINHE «XHuMHUA»

Hns  dopmupoBaHus, KOHTPOJS U OLEHKH PE3YJAbTaTOB  OCBOCHUS
001eo0pa3oBaTeIbHON JUCIUILIMHBI «XUMHS» pa3padoTaHa CHCTeMa OIICHOYHBIX
MeponpusiTuid, yuutbiBatomas TpeboBanus DI'OC COO (mpeaMeTHbie
pe3yabTathl) 1 ®I'OC CIIO (061mue u npodeccroHaIbHbIe KOMIIETEHIUN).

BaxxHoil 0COOEHHOCTBIO CIIPOEKTUPOBAHHON CHUCTEMbI OLICHUBAHUSI SIBIISIETCS
COTJIACOBAHHOCTh OIIEHOYHBIX MEPONPUSATUM W 3allJIAHUPOBAHHBIX PE3YJIHTATOB
oOyuenus. Kaxmoe orileHOUHOE MEpONPUSATHE HAMpaBlieHO HA (OPMUPOBAHUE WU
U3MEpEHUE 3HaHus / yMEHHs B KOHTEKCTE, YKa3aHHOM B pe3yJibTaTe O0YyUYEHUSI.

B gucuunnubae «XuMmusi» K OCHOBHBIM OILEHOYHBIM  MEPOIMPUSTHUIM
OTHOCSITCSI: 3aJlaHMsl B TeCTOBOU (hopMme, MPAaKTUYECKUE 3aJaHUsI Ha COCTaBIICHUE
ypaBHEHHM  peakiui, KiIacCUPUKAMI0O W  HOMEHKJIATypy  XUMHUYECKHUX
COCMHEHUN,  pacueTHble 3aJayd, JadopaTopHbie  pabOThI, MPAKTUKO-
OpPUEHTHPOBAHHBIE 3aJaHusl (pacueTHble W TeopeThuueckue). B mpukmaaHbix
MOJYJIIX B Kau€CTBE OLICHOYHBIX MEPOINPHUATHI TaKkXkKe 3aljlaHUPOBAaHbl KEUCHI U
y4eOHO-UCCIIEeI0BATEILCKUE MPOEKTHI.

Peanuzanus olleHOYHBIX MEPONPHUATHI MO XUMHUU 3aIlUIaHUPOBaHA B paMKax
TEKYILET0, PyOEeKHOr0 (TEMAaTUUECKOT0) KOHTPOJIS U MPOMEKYTOUHOU aTTECTALUU
M0 AUCIUILIUHE.

Cuctema OIIEHOYHBIX MEPOMPUSTUM MO XUMHUHM NPEACTaBiI€HA B MacCHOpTe
OIIEHOYHBIX CPEeACTB (Tabnmia 1).



Ta6nuia 1. ITacnopT O1eHOYHBIX CPEACTB MO JUCHUIUIUHE «XHUMUS»

Ne Monyasb / Pazgen / Tema PesynbTaT 00yuenus THIbI OLIEeHOYHBIX MEPONIPUATHI
I | OcHoBHOe cogepxxaHue
1 |Pa3nmen 1. OcHoBBI crpoenus | PopmyiaupoBaTh 0a30BBIE MOHSATHA
BellecTBa H 3aKOHBI XHMHH
1.1 |Crpoenue aromoB xumuueckux |CoCTaBIATh XUMUYECKHE (POPMYITBI 1. 3amaun Ha cocTaBIeHNE XUMUYECKUX (POPMYIT IBYXaTOMHBIX
JIEMEHTOB U IPUPOAA COCAVHEHUH B COOTBETCTBUH CO COEMHEHUH (OKCHIOB, CYTb(PUI0B, THAPUIOB U T.II.)
XMMHYECKOH CBA3U CTENEHbIO OKUCIIEHUS XUMHUECKUX
3JIEMEHTOB, UCXO/IS U3 BaJICHTHOCTH U
ANIEKTPOOTPHULIATEILHOCTH
1.2 (Ilepnoanueckuii 3aK0H U XapakTepu3oBaTb XUMUYECKUE [IpakTHKO-OpHUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUS HA
tabmuna JI.11. MenaeneeBa JJIEMEHTHI B COOTBETCTBUU C UX XapaKTepU3alni0 XMMUYECKUX 3J1eMEHTOB: «MeTannnueckue /
MI0JIO’)KEHUEM B IIEPUOANUYECKON HEMETAJIJINYECKUE CBOMCTBA, 3JIEKTPOOTPULIATEIILHOCTD U
CUCTEME XMMUYECKUX 3J1eMEHTOB .M. [CpPOACTBO K 3JIEKTPOHY XUMUYECKHUX JJIEMEHTOB B COOTBETCTBHUE C
MenneneeBa UX IEKTPOHHBIM CTPOEHUEM U NOJIOKEHUEM B IIEPUOINIECKON
cucreMe xumuueckux sneMmenTon .M. Menaeneepa»
2 (Paspen 2. Xumuyeckue CocraBasaTs ypaBHeHusi u cxembl  |KoHTposbHasi pabora

peakuuu

XHMHYECKHX PeaKIui

<<CTp0€HI/Ie BeI€eCTBA U XUMHUYECCKHE PCAKITUHN>»




Ne Monyasb / Pazgen / Tema PesyabTaT 00yuenus THIbI OLIEeHOYHBIX MEPONIPUATHI
2.1 |Tunbl XUuMHUYECKUX PEAKLIMM CocTaBisaTh peakliuu COeIMHEHNS, 1. 3agaumn Ha cocTaBIeHUE yPaBHEHUN pPEaKIIMA:
pa3ioxeHus, 0OMeHa, 3aMelIeHus, — COEIMHEHUS, 3aMEIIICHU, Pa3IoKeHUs, 0OMEHa U PeakLuii C
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHBIE  |y4aCTHEM KOMIUIEKCHBIX COEIMHEHUH (Ha mpuMepe
peaKkuuu U peakuuu TUAPOKCOKOMILIEKCOB QJIFOMUHHUS U ITUHKA);
KOMILUIEKCO00pa30oBaHus (Ha IPUMEPE |— OKHCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIUN C NCTIOIH30BAHUEM
TUIPOKCOKOMITJICKCOB QIIOMUHUS U |METO/a 3JIEKTPOHHOTO OanaHca;
IIMHKA) C y4aCTUEM HEOPraHUUYECKUX |— C yJaCTHMEM KOMILJIEKCHBIX COEIUHEHUH (Ha IpUMepe
BELIECTB TUAPOKCOKOMILIEKCOB IIMHKA U AJIFOMUHUSA).
2. 3ajaun Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTHK IPOIYKTa
peaKkiuu CoeIMHEHNS; MaCCOBOM MM 0OBEMHOU JJOJU BBIXO1a
IPOJYKTA PEAKIIUU COEIUHEHHSI OT TEOPETUYECKU BO3MOKHOTO;
00BEMHBIX OTHOLICHHUHN Ta30B; KOJIMYECTBEHHBIX XapaKTEPHUCTUK
MCXOJIHBIX BEIECTB U MPOJAYKTOB PEAKLINHU; MacChl (00BeM,
KOJIMYECTBO BEILIECTBA) MPOAYKTA PEAKLIUH, ECIIM OJTHO U3 BEILIECTB
JIJaHO B BUJIE PACTBOPA C ONPEACICHHON MacCOBOU A0JIEH
PacTBOPEHHOIO BEILIECTBA
2.2 |DneKkTposuTHYECKas CocraBiiaTh ypaBHEHUS XUMHUECKUX |1. 3amaHus Ha cOCTaBIEHHE MOJIEKYJIIPHBIX M MOHHBIX PEaKLIUH ¢
JMCCOIMALMS M MIOHHBIM OOMEH |peakiiii HIOHHOTO OOMEHA C yJacTHEM |y4yacTHEM OKCHJOB, KUCJIOT, OCHOBaHH U COJIeH, HOHHBIX
HEOPraHMYECKUX BEILIECTB peakuuii rTupoan3a cojiell, yCTaHOBJIEHUE U3MEHEHHUS
KHCJIOTHOCTH CpENBbI.
2. JlaboparopHas pabota «Peakiuu rupoanza»
Pa3ne [PacTBOpbI
a3.
4  |Pasgen 4. CTpoenne u HccnenoBath cTpoenne u cBoiictBa |KoHnTposbHas padora «CBOHCTBAa HEOPTAHMYECKUX BelIeCTB»

CBOMCTBA HEOPrAaHHUYECKUX
BeLIECTB

HEOPraHn4e€CKMuXx BEIICCTB




Ne Monyasb / Pazgen / Tema PesyabTaT 00yuenus THIbI OLIEeHOYHBIX MEPONIPUATHI
4.1 |Knaccudukanus, Homenknarypa |Knaccupuuuponars Heoprannueckue |1. Tect «HomeHknatypa u Ha3BaHHE HEOPraHUUECKUX BEIIECTB
Y CTPOEHHE HEOPraHMYECKUX BELIECTBA B COOTBETCTBUU C UX UCXOJIS U3 UX XUMUYECKOH (OpPMYJIBI MIIM COCTaBIICHHUE
BELIECTB CTpPOEHUEM XUMHYECKON (OPMYIIbI HCXOs U3 Ha3BaHUS BEIIECTBA I10
MEXyHapOAHOU WIIM TPUBUATILHON HOMEHKIIATYPE>.
2. 3agaun Ha pacyeT MaccoBOM 10JIHM (MAacChl) XUMUUYECKOTO
AJIeMeHTa (COE€IMHEHNUs) B MOJIEKYJIE (CMECH).
3. IlpakTuyeckre 3a1aHus N0 KiIacCupUKaIi, HOMEHKIAType U
XUMUYECKUM (HOpMysIaM HEOPraHWYECKUX BELIECTB Pa3IMYHbIX
KJIACCOB.
4.2 |DOU3NKO-XUMUYECKUE CBOMCTBA |YCTaHABIMBATH 3aBUCUMOCTh (U3HKO- | 1. TecT «OcOOEHHOCTH XUMHUYECKUX CBOWCTB OKCUIOB, KUCIIOT,
HEOPraHMYECKUX BEILECTB XMMHYECKHUX CBOICTB OCHOBAHMM, aM(POTEPHBIX THAPOKCUIOB U COJICH».
HEOPraHMYECKUX BEILECTB OT 2. 3ajaHus Ha COCTaBJIEHUE YPAaBHEHUN XUMHUECKUX peaKLuil ¢
CTPOEHUS aTOMOB M MOJIEKYJI, & TAKXKE |y4aCTHEM MPOCTHIX U CI0KHBIX HEOPraHUYECKUX BEILIECTB:
TUIA KPUCTAJUIMUECKOMN pELIETKI OKCHJIOB METAJIJIOB, HEMETAJIJIOB U aM(OTEPHBIX FIEMEHTOB;
HEOPraHMYeCKUX KUCIIOT, OCHOBAaHHM U aM(POTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX COJIEN, XapAKTEPU3YIOLIUX UX
CBOICTBa M CIIOCOOBI MOTyYCHHUS.
3. IIpakTHKO-OpHEHTUPOBAHHBIE TEOPETUYECKUE 3a/1aHUS Ha
CBOMCTBA U [IOJIyUEHUE HEOPTAHUYECKUX BEILECTB.
4. JlaGopaTopHas pabota «CBoIiCcTBa METAIUIOB»
4.3 |Unentudukamnms OO60CHOBBIBaTh 3HAYECHUE U [IpakTuKO-OpuEHTUPOBAHHbBIE 3aJaHUS 110 COCTABICHUIO
HEOPraHMYECKUX BEILIECTB IPUMEHEHHUE HEOPTaHUUECKUX XMMHMYECKUX PEaKIIMH ¢ yJaCTUEM HEOPraHUYECKUX BELIECTB,
BEIIECTB B OBITOBOI U UCTIOJIb3YEMBIX JUIS UX UACHTU(PHUKAIMU U TPOMBIIIICHHBIX
IIPOU3BOJICTBEHHON JESATENBHOCTH CI0co0O0B MOJTyYCHHS
YeoBeKa X (PU3NKO-XUMUUYECKUMU
CBOMCTBAMH
S |Pa3spea 5. Kunernueckue n O6ocHOBaHUE U3MEHEHHSI CKOPOCTH 1. JlaGoparopHnas pabota «CKOpPOCTb XMMUYECKHX PEAKIIHIA.

TCPMOAMHAMUYECCKHE
3aKOHOMEPHOCTH MPOTCKAHUA
XUMHYECCKHUX

TEUCHHUSA XUMHNYCCKUX peaKHHﬁ, ux
obparumoctu. OCOOEHHOCTH
XUMHUYECKOTO PABHOBECHS.

CMmeleHne XuMU4eCKOTO0 paBHOBECHSI»
2.  PemieHue npakTHUKO-OpUEHTUPOBAHHBIX 3aJaHUI HA aHAIIN3




Ne Monyasb / Pazgen / Tema PesyabTaT 00yuenus THIbI OLIEeHOYHBIX MEPONPUATHH
peakuuu (baxkTOpOB, BIMUAIOUINX HA U3MEHEHHE CKOPOCTU XUMHUECKOM
Cropocth peaKiuy, B T.4. C MO3UIUI IKOJOTHIECKH IIeTIeCO00pa3HOTO
XHMHHECKUX MOBEJCHUS B OBITY M TPYAOBOI JESITEIHHOCTH B IEISAX
PEAKITHH. COXPAHEHUS CBOETO 3J0POBbS U OKPYKAIOLIEH TPUPOTHOU
XuMHn4yeckoepaBHOBecHe
CpEeBl.
Pemenune npakTuKo-OpuEHTUPOBAHHBIX 331aHUN HA IPUMEHEHHE
npuHnuna Jle-Illarense 11 HaX0KAEHNS HANPABJICHUS CMELICHUS
6 |Paspen 6. Xumus B ObITY M |3HaHNE HOBEMIINX TOCTUKEHUN B Ilonck m aHamu3 KEWCOB O IPUMEHEHUHM XUMHYECKHUX
NPOM3BOJACTBEHHOM oOnactu Haykn. OOOCHOBAaHHE POJM | BELIECTB M TEXHOJOTHH ¢ ydyeToM Oynmymiei npodeccnoHaaIbHON
AeATeJIbHOCTH YeJI0BeKa XUMHUU B 00ecrie4eHn JNESITEIBHOCTH 10 TeMaM: KpacKh, HWCTOYHUKU DSHEPIUH,
9KOJIOTMYECKOM, SHEPreTUYECKON 1 OpraHMYecKue W MUHEpaIbHbIE YIOOpEeHUs, JIEeKapCTBEHHBIC
IUILEBOH 0e30MacHOCTH, Pa3BUTHU BEIIIECTBA, OBITOBASI XUMUSI.
MEIULIVHBI. 3amura: [IpencraBinenue pe3ylnbTaToB pelIeHUs KEHCoB B (hopme
MHHU-JO0KJIaJa CIIpE3eHTaluen
7 |Pa3zgen 7. Ctpoenue u HccnenoBath cTpoenne u coiictBa (KonTpoJsbHasi padora
CBOHCTBA OpPraHHYecKuxX OPraHu4eCKMUX BEIICCTB <<CTp0e}me H CBOJCTBA OPraHu4eCKMuX BEIICCTB»
BellecTB
7.1 |Knaccudukanus, ctpoeHue U KnaccuunuposaTts oprannyeckue 1. 3amanus Ha coCcTaBICHUE HA3BaHUN OPraHMYECKUX COEIUHEHUM

HOMEHKJIaTypa OpraHuYeCcKuX
BEILIECTB

BCIICCTBA B COOTBCTCTBUHU C UX
CTPOCHUEM

10 TPUBUAIBHOW I MEXAYHAPOJIHON CUCTEMATUYECKON
HOMEHKJIaType

2. 3ajaHus Ha COCTaBJIEHME MOJIHBIX U COKPALEHHBIX
CTPYKTYPHBIX (JOPMYJI OPraHMUYECKUX BEIIECTB OTIEIBHBIX
KJIaCCOB

3. 3agaun Ha orpeesieHue npocTeimeil GopMysbl OpraHuyecKoi
MOJIEKYJIbI, UICXOJISl U3 3JIEMEHTHOTO cocTaBa (B %)




Monyas / Paznen / Tema

PesyabTaT 00yuenus

THIbI OLIEeHOYHBIX MEPONIPUATHI

7.2

CBolicTBa OpraHMUYECKUX
COCTMHCHUM

YcranaBiaMBaTh 3aBUCUMOCTD (PU3UKO-
XUMUYECKUX CBOMCTB OPraHUYECKHUX
BEILECTB OT CTPOCHHUSI MOJIEKYII

1. 3agaHus Ha COCTaBIEHUE YPAaBHEHNN XUMHUECKUX pEaKLuil ¢
y4acTUEM OpPraHMUYECKUX BEIIECTB HA OCHOBAaHUM X COCTaBa U
CTPOCHHS.

2. 3ajaHus Ha COCTaBJIEHUE YPAaBHEHUN XUMHUECKUX pEaKLui,
WUTIOCTPUPYIOIIUX XUMHUYECKUE CBOICTBA C yUETOM MEXaHU3MOB
IIPOTEKAHUs JaHHBIX PEAKIIUM U T€HETUYECKOM CBA3U
OpraHMYECKUX BEIECTB Pa3HbIX KIACCOB

3. PacyeTHble 331auu 1I0 ypaBHEHUSIM PEAKLUI C yUaCTUEM
OpraHMYECKUX BEILECTB.

4. JlabopatopHas pabota «[lomyueHue STHIIEHA M HM3Y4YE€HHUE €ro
cBolicTB» [IpeBparienus OpraHMYECKUX BEILIECTB npu
HarpeBaHUuu

7.3

WNnentudukanms opraHuuecKux
BEIIIECTB, UX 3HAYCHUE U
NPUMEHEHHE B OBITOBOM U
MIPOU3BOJACTBEHHOMN
NEeSITeIbHOCTH YeIOBeKa

OO60CHOBBIBaTh 3HAYECHUE U
IPUMEHEHHUE OPraHUYECKUX BEILIECTB
B OBITOBOI U IPOM3BOJICTBEHHOM
NeITEeIbHOCTH YelloBeKa Ux (hru3mko-
XMMHYECKUMHU CBOMCTBAMU

1. IIpakTHKO-OpPHEHTUPOBAHHBIE 3aJaHHSI [0 COCTABIICHUIO
XUMUYECKHUX PEaKIfil ¢ ydacTHueM OpraHNYeCcKUX BEIIECTB,
UCTIOJIb3YEMBIX JUIS UX UACHTU(DHUKAIMY B OBITY U
IPOMBIIIICHHOCTH.

2. Jlaboparopnas pabora: "MneHTuduKanus opraHn4ecKux
COEIMHEHUN OTAEIbHBIX KJIaccoB"




2. OHeHO‘leIe cpeacTea nmo IMCHOUILJIMHE «XHuMHU»
2.1. Oueﬂoqnme CpeacrBa TEKYLICIr0 KOHTPOJIA IO JTUCIHUIIVIMHE «XHuMHUA»

Texymuil  KOHTpPOJIb  PE3yJAbTATOB  OOYYEHHUS MOXKHO  OCYIIECTBIATH
pPa3IUYHBIMU METOJaMH U C TOMOIIBIO PA3JIMYHBIX OLEHOYHBIX cpenctB. Ilo
OUCLUIUIMHE «XHUMHS» B KAadeCTBE CPEACTB TEKYLIEro KOHTPOJSI MPUMEHSIOTCS
BOIIPOCHI JIJII OpPraHu3allid YCTHOTO M MHUCHMEHHOI'O OMNpOCa, CUCTEMBI 3aJaHUN B
TeCTOBOU (opme, 3ajlaud U YNPaKHEHUS, MPAKTUKO-OPUEHTUPOBAHHBIC 3aJaHUs
(TeOpeTUYEeCKHe, pacyeTHbIe, CUTYAllMOHHBIE), J1TA0OpaTOpHbIE PabOThl U JPyTHE
OLICHOYHbIE MeponpusitTus. Huke nmpuBeaeM npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHnii B TecTOBOM opme

Cucrema 3aJaHMii B TECTOBOM (opMe — 3TO cojaepKaTeibHas CHCTEMa,
OXBAaThIBAIOIIAs B3aMMOCBSI3aHHBIC AJIEMEHTHI 3HaHUU. B oTiauume oT TecToB, B
CHUCTeMax 3aJaHUil BEPOSATHOCTH MPABMUIILHOTO OTBETa Ha MOCIEAYIOMIEEe 3aaHue
MOJKET 3aBHUCETh OT BEPOSTHOCTH MPABIWIIBHOTO OTBETA HA MPEIBIYIINE 3aJaHHS.

Ha3BaHue TeMbl Tema 1.1 «CTpoeHue aToOMOB XMMUYECKHUX JIEMEHTOB U
IIPUPOJIAa XUMUYECKOHN CBA3U»

Pesynprar 00yueHus CocraBnsaTh XuUMHUYeCKHe (OPMYNIBI COCITUHEHHH B
COOTBETCTBUU CO CTEHEHBIO OKUCIEHUS XUMHUYECKHUX
JJIEMEHTOB, UCXO0d u3 BAJICHTHOCTHU u

QJICKTPOOTPUIATCIBHOCTH

O01HMe KOMIIETEHIIUA OK 01

Bri0epuTte oayH NPaBUJIbHBINA OTBET:

1. Atomsl C 1 Si UMEIOT OJIMHAKOBOE YHUCIIO:

A) HEUTPOHOB B AJ1pe

b) sHepreTnyeckux ypoBHen

B) 251€eKTpOHOB Ha BHEUIHEM PHEPIreTUYECKOM YPOBHE

I') anexTpoHOB

2. B pany xumnueckux anemeHToB Li-Be-B—C meramnnueckue cBoiicTBa:

A) ycunuBaroTcs

B) ocimabeBaroT

B) He MeHsI0TCA

I') u3MeHsI0TCS MEpUOINYECKI

3. K s-a1emMeHTaM OTHOCUTCS:

A)K

b)S

B) Fe

I') Br

4. ITyrem coennueHust aroMoB 1o HomepoM 11 u 17 oOGpazyercst BEmECTBO ¢ XUMUYECKOM
CBSI3bIO:

A) nonsHou

b) xoBaneHTHOM NONSpHON

B) xoBaneHTHOI HeMoasIpHOU

I') meTanuueckoi

5. {KONIMUYECTBO JIEKTPOHOB B aTOME; KOJUYECTBO 3HEPIETUYECKUX YPOBHEW; KOJINYECTBO
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AJIEKTPOHOB Ha TIOCJIEJHEM 3HEPreTMYECKOM YpPOBHE; KOJMYECTBO MPOTOHOB B sApe aToma}
COOTBETCTBYET

A) HOMEpY IepHroa

b) Homepy rpynmsl

B) nopsiakoBoMy HOMeEpy

6.{xmopuay Oapus, aiMazy, aMMHaKy, CEpHOU KUCIIOTE } COOTBETCTBYET

A) noHHas XUMHUYECKas CBI3b

b) xoBasieHTHast MOJSIPHAS XUMHUYECKasi CBSI3b

B) xoBaneHTHas HemoyApHAst XUMUYECKast CBA3b

7. {cBs13b, 0Opa3oBaHHas 3a c4eT 00pa30BaHUs OOLINX IEKTPOHHBIX Map; CBS3b,
oOpa3oBaHHast 3a c4eT 000OIIECTBICHHUS BAJICHTHBIX 3JIEKTPOHOB; CBSI3b, 00pa30BaHHAs 33 CUET
ANIEKTPOCTATUYECKUX CUJI IPUTSDKEHUS | Ha3bIBACTCS

A) nonHou

b) MeTannunueckoi

B) xoBaneHTHOM

8. {B mopske Bo3pacTaHHs METAJUIMYECKUX CBOMCTB; B MOPsAKE YObIBaHUS paauyca
aTOMOB; B MOPSAKE BO3pACTaHUS KHUCIOTHBIX CBOIMCTB JETY4HX BOJIOPOIHBIX
COEJIMHEHUH } 3JIEMEHTBI PaCIIOJIOKEHBI B PSILy

A) K, Ca, Sc

b) Al, Mg, Na

B)F,ClL 1

9. Kakoe u3 cyxieHuil BepHo 11 31eMeHToB { VA rpynnsl , IVA rpynnsl, IA rpynmner }

A) oOmras popmyna neTydero BogopoaHoro coenunenuss RH4

b) He 06pa3yioT JIeTy4nX BOIOPOAHBIX COCTMHEHUN

B) 10 3aBepiieHns: 3HEPreTHIECKOTO YPOBHS HE XBAaTAET TPEX AIIEKTPOHOB

10. Cpenu BemecTs, ykazanHbix B psagy { NHsz, O,, HCl, SO,; CaO, HNO3, C12, CO2;
H2S04, HI, CuCI2, CH4, NH3 }koa1u4ecTBO COeIMHEHUN ¢ KOBAJICHTHOM MOJISIPHOM CBS3BIO
paBHO

A) TpeM

b) nBym

B) uersipem

11. Xumunueckas cBsI3b B MOJIEKYJIaX {030Ha U XJIOpUJA KaJIbLIUS; CEPHON KUCIIOTHI U
XJIOpHU/Ia aMMOHHUS; CEPHOM KUCIIOTHI M 030Ha} COOTBETCTBEHHO

A) KOBaJIeHTHas NOJIApHAs U MOHHAs

b) xoBasieHTHas NOJIsIpHAS U KOBAJIEHTHAS HETOJISIpHAS

B) xoBaneHTHas HeMOJIApHAs U HOHHAS

Kak BHMIHO W3 MpHUBEICHHOTO TpuUMepa, Kaxkaoe (aceTHOe 3aJaHhe MOXKET OBITh
peoOpa3oBaHO B HECKOJBKO PA3IMYHBIX BAPHAHTOB OJHOTO 3aJaHHs TECTOBOM cHucTeMbl. llpu
OpraHu3alui aBTOMATH3UPOBAHHOTO TEKYIIETO KOHTPOJS MOSBISETCS BO3MOXHOCTb T'€HEPALlUU
OO0JIBIIIOrO KOJIMYECTBA BAPMAHTOB TECTa, NMPH 3TOM 3alaHus, MOJydyeHHble u3 (acera, Oymyt
napajieNIbHBI 110 COJIEPKAHUIO U TPYIHOCTH.

Haszeanue tembl Tema 4.1 Knaccudukaius, HOMEHKIATypa H CTPOCHUE
HEOPraHMYECKHX BEILIECTB

Pesynprar 00yueHus KnaccupunupoBaTh ~ HEOpraHMYeCKHMEe  BeUIECTBA B
COOTBETCTBUU C UX CTPOCHUEM

O01HMe KOMIIETEHIIUA OK 01 OK 02

Tecm c 6b100pom npasunbHO20 OmMeema.
1. KuCI0THBIMU OKCUIAMH SIBJISIIOTCS BCE BEILIECTBA B IPYIIIIE:
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a) Zl’lO, SOZ , Hz SO4

0) Si0;, CLO7, P, Os

B) COZ, A1203, FCQO3

r) Li,O, NO, FeO

2.BemectBo, Ha3BaHUe KoToporo HUTpat xenesa (1), umeer popmyny:
a) FeN

6) Fe(NO3);

B) FC(N02)2

F) FC(NO3)2

3.CoJisIMH SIBASIOTCA:

a) A12 S3, NH4C1, HQSIO4

0) Al, O3 NH4NOs, K,SiO4

B) Al( OH); NH4 Cl, Na,SiO4

F) A12 S3, NH4C1, KQSIO4

4.K OCHOBHBIM OKCH/IaM OTHOCHUTCS TPyIINa BEIIECTB:
a) SO3,HCI, CuO

6) CuO, Na,0, CaO

B) CaO, BaO, SiO,

r) Si0,, OF,,Al,O;

5.K kucnoram OTHOCHUTCS TpyIa BELIECTB!

a) H2 S, HNO3,HBI'

6) KC1, HCI, H, SO,

B) NH 3, HNO3 . HJ

F) NaOH, H 2504 . Hz S

6.BermectBo, Ha3BaHUE KOTOPOTO CYNb(UT HATPHsL, UMeeT hopMyIy:
a) NaZSO3

6) Naz SO4

B) Naz S

F) NaHSO4

7. OCHOBHBIM OKCHUJIOM M OCHOBHO COJIBIO SBJISIOTCS:
a) FeO u FeSO,4

0) CaO u CaCl,

B) BaOu Ba(N03 )2

r)CaO u (CuOH), CO;

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

6) H> S u NaNO;

B) K 2503 )51 Ca(OH)z

F) KOH u H 4P2 07

9. OCHOBHBIM MPU3HAKOM, IO KOTOPOMY CJIOKHOE BEUIECTBO OTHOCAT K KUCJIOTaM, SIBJISIETCS
HaJIM4ue B €ro COCTaBe:

a) KUCIIOTHOTO OCTaTKa

0) aTOMOB KHCTIOpO/1a

B) aTOMOB BOJOpOAa

I') TUAPOKCUIIBHOM TPYIIIIBI

10.K am@oTepHBIM COEMHEHUSM OTHOCUTCS TPYIITIA BEIIECTB:
a) Al, O 3, SiO; , Ba(OH),

6) ZI’I(OH)Q ,CaO, Pz 05

B) Zl’lO, ZI’I(OH)Q , Ca(OH)z

r) AI(OH); , ZnO, Zn(OH),

11. Okcupa MeTaiia, KOTOPBIM B3aUMOJIEHCTBYET U C OCHOBAHUEM, U C KUCJIOTOU, SIBJISIETCS:
a) aM(OTEepHBIM
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6) HecoseoOpa3youM

B) OCHOBHBEIM

I') KHCIIOTHBIM

12.BeniecTBo, B KOTOPOM BaJIeHTHOCTH cepsl 11, ato:

a) CEpHUCTHIN ra3

0) cepoBOIOPOS

B) cynb(daT Kanus

r) okcua cepsl (IV)

13. TIpupoiHOMY COETMHEHMIO KaJIbIIHs, HA3bIBAEMOMY MPaMop, COOTBETCTBYET (popMyIia:
a) Caz (PO4 )2

0) CaCOs

B) Ca(OH),

r) CaSOq4

14. YrapHbIM ra3oM Ha3bIBaIOT:

a) okcup yraepoga (IV)

6) oxcun cepsl (IV)

B) okcuA yraepoxa (II)

r) okcun azora (II)

15.0cHOBaHMsI COOTBETCTBYIOT XUMUYECKUM AJIEMEHTaM, MMEIOLIUM CJIEIYIOIINE MOPSIKOBBIE

HOMEpa:
a) 20,16,12
0) 12,20,19
B) 13,14,15
r) 6,11,12
HazBanue teMnl Tema 4.2 Du3nKo-xuMHUECKHUE CBOMCTBA
HEOPraHMYECKHUX BEILECTB
Pesynbrar 00ydeHus KnaccuduimpoBare  HeOpraHMYecKWe  BEIIECTBA B
COOTBETCTBUU C UX CTPOCHUEM
O01HMe KOMIIETEHIIUA OK 01 OK 02

1. buHapHO€ coeIMHEHNE XUMUYECKOTO 3JIEMEHTA C KUCIOPOJIOM B CTETIEHU OKUCITICHHS —2,
B KOTOPOM CaM KHCIIOPOJI CBSI3aH TOJIBKO C MEHEE AIEKTPOOTPUIIATEIILHBIM 3JIEMEHTOM:

a) OKCcH] +

0) coab

B) KHCJIOTa

2. OCHOBHBIC OKCHUJIBI:

a) okcua cepri(VI) SO3

6) oxcun Hatpus Na20 +

B) okcun azota(IV) NO2

3. OCHOBHBIC OKCHUJIBI:

a) oxcuna azota(IV) NO2

0) oxcup cepri(VI) SO3

B) okcug Mmeau(Il) CuO) +

4. KucinoTHbBIE OKCUIBL:

a) okcup ceprl(VI) +

0) oxcux meau(1l) CuO)

B) okcuj 1mHKa ZnO

5. KucnotHsle OKCUIBI

a) okcuy amoMuaus Al203
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0) oxcup 1uHKa ZnO

B) okcup azota(IV) NO2 +

6. AM(DOTEpHBIC OKCUIBI:

a) okcun azota(lV) NO2

0) oxcup 1uaKa ZnO +

B) okcua Hatpusi Na20

7. AMdoTepHbBIE OKCHIBI:

a) okcug meau(Il) CuO)

0) okcua azora(IV) NO2

B) okcuj aaroMuuusa Al203 +

8. ['me HaxoAATCS HYKJIIEMHOBBIE KMCIIOTHI B 9YKapHOTaxX:
a) B MUTOXOHJPUSIX

0) B MeMOpaHe

B) B sijipe +

9. Uro Takoe HyKJIIEMHOBAs KHCIIOTA:
a) Omomonumep +

0) pacTBOp

B) HEOPraHMUYECKOE COCAMHECHUE

10. Bce KucCa0TH B CBOEM COCTaBE UMEIOT KUCIOPO, TaK JIU ATO:

a) 1a

0) HeT +

B) HE U3YYECHO

11. KuciaoraM COOTBETCTBYIOT CIIEYIOIIEE COEIUHEHUE!
a) HBr +

6) HOH

B) NaOH

12. KucioraM COOTBETCTBYIOT CIIEIYIOIIEE COEINHEHUE!
a) Na2SO4

6) H3Al103 +

B) NaOH

13. KucnoraM COOTBETCTBYIOT CIIEYIOIIEE COCIUHEHHE:
a) CH3COOH +

6) K3PO4

B) HOH

14. Kucnotel 00pa3yroTcst Ipu B3aUMOACHCTBUU:
a) KMCJIOTHOI'O U OCHOBHOT'O OKCHJIA

0) OCHOBHOI'O OKCHA U BOJBI

B) KMCJIOTHOTO OKCHJIa ¥ BOJIBI +

15. B3aumoeiicTBre OCHOBAHHUS C COJIBIO:

a) NaOH + MgCI2 = NaCl + Mg(OH)2 +

6) NaOH + HNO3= HOH + NaNO3

B) NaOH + CO3 = NaHCO3

16. ®opmyna, COOTBETCTBYIOIIAS COJIM:

a) CH3COOH

6) NaHCO3 +

B) H3AIO3

17. ®opmyna, COOTBETCTBYIOIIASI COJIM:

a) HBr

6) CH3COOH

B) Mg(OH)CI2 +

18. ®opmyna, COOTBETCTBYIOIIAS COJIM:

a) HBr
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6) K2S +

B) K20

19. OcHOBaHMs MOTYT BCTYNAaTh B PEAKIIHIO C:

a) OCHOBHBIMH OKCHJIaMU

0) co BceMH HEOPTraHMYECKUMHU BEIIECTBAMHU

B) KHUCIIOTHBIMH OKCHUJAMH +

20. KucnoTtHsle OKCHABI MOTYT B3aUMOJEHCTBOBATS C:

a) OCHOBaHHEM

0) coablo +

B) KHCJIOTOH

PEKJIAMA

21. KucnoTtHsle OKCHBI MOTYT B3aUMOJEHCTBOBATS C:

a) OCHOBHEIM OKCHJIOM +

0) KHCI0TOH

B) OCHOBaHHEM

22. OKcUAbI COCTOST U3 KUCTIOPOJa U:

a) IBYX 2JIEMEHTOB

0) OIHOIO DIIEMEHTA +

B) TPEX JIEMEHTOB

23. Beibepure rekcaruipokcodeppar HaTpusi:

a) Na2[Fe(OH)4]

0) Na[Fe(OH)6]

B) Na3[Fe(OH)6] +

24. Hutpat aqtOoMHHHUS B paCTBOPE B3aUMOJIEHCTBYET C:
a) Ca(OH)2 +

0) Fe(NO3)2

B) KCl

25. T'unpokapOOHAT HATPHSI pearupyeT ¢ KaXKIAbIM U3 3THUX BEIIECTB:
a) O2 u CO2

6) NaOH u HCl1 +

B) CaCl2 u NaOH

26. Mexay co0oil pearupyror:

a) runpokcua meau (II) u consinas kucnora +

0) kapOoHat 6apus u ruapokcua meau (1I)

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

27. OcHOBaHUSI — 3TO:

a) CJIOHBIE BEILIECTBA COCTOSIINE U3 METAJIa U KHUCIOTHOTO OCTaTKa
0) CIIOXHBIE BEUIECTBA COCTOSIIUE U3 BOJIOPO/Ia U KUCIOTHOTO OCTaTKa
B) CJIO’KHBIE BEIIECTBA, COCTOSIIHUE U3 aTOMOB METaJlJIa U TUAPOKCOTPYIIIBI +
28. Kakoe u3 mpuBeIEHHBIX HUXKE BEILECTB ABJISIETCSI OCHOBAHUEM:
a) Fe(OH)2 +

0) CaO

B) Na2SO4

29. Yro obpa3zyercs npu B3aumozeiictsun NaOH ¢ CO2:
a) coJIb M BoJa +

0) CoJIb U KHCJIOTA

B) OCHOBAHHE M OKCH]]

30. OcHOBaHKE AUCCOLMUPYET Ha!

a) KaTUOHBI BOJIOPOJAa M aHUOHBI KUCIIOTHOTO OCTaTKa

0) KaTHOHBI METAJIJIa ¥ THAPOKCHUI aHUOHBI +

B) KaTUOHBI METaJlJIa U AaHUOHBI KUCIIOTHOTO OCTaTKa
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2.1.2. IlpakTHyeckne 3aJaHusl M 32124

[IpakTnueckne 3amaHus W 3aJa4d, YacTO WCIIOJNB3yeMble B KadeCTBE
TUIAKTHIECKUX CPEICTB B €CTECTBEHHOHAYYHBIX AUCITUIUIMHAX, TAK)KE MOTYT OBITh
(haceTHBIMH.

3amaun, Kak W Jpyrue JUAAKTHYECKHE 3aJaHus, MOTYT BBIOTHITH
OoOydJammIyl0o ¥  KOHTPOJHPYIONIyl0  (QyHKIuu. PemieHne 3amady  MOXET
OCYIIECTBIISITHCSl HA PA3TMYHBIX TUIIAX U dTAarax 3aHsITHI.

HazBaHue teMbl 2.1 THIIBI XUMUUYECKUX PEAKLIUI

Pesynbrar 00ydeHus CocTaBisTh peaklud COSAMHEHUS, Pa3jIokKeHHs, 0OMeHa,
3aMEILEHUS, OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKLIUHI
M peakiuud KOMIUIeKcooOpa3oBaHHS (Ha TpuUMepe
TUAPOKCOKOMIUIEKCOB QJIIOMUHUSI U LIMHKA) C y4acTHEM
HEOPraHUYECKUX BEILLECTB

OO011HMe KOMIIETEHIIUA OK 01

3aKOHUHWTh YpPAaBHECHUS pPEAKIUN, NOPOTEKAHUE KOTOPBIX BO3MOXKHO (!);

YPaBHATH; HA3BaTh PEArcHTHI U IIPOAYKThI pCaKIUU:
Al203+HCl—

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

.C+H2—

.H20—

. Al + H2SO4 —

. Na+O2—

. K20+H20—

. Cu(OH)2+H2504—

. Mg+H2CO3—

A1+ 02 —

. Ca+ H20—

.503 + CO2—

.BaO + H20—

21. Omnpenenute maccy okcuna menu (I1), kotopas nmorpeOyercs ast nmomyderust S00 r

A S S o

»—»—
—_ O

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

HUTpaTa MEIW, €CJIM J0Jsl BBIXOJA B peakuuM B3auMojeicTBus okcuaa meau ¢ HNO3
cocrasisieT 92%”?
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22. Omnpenenute oObeMm (H.y., JI) aMMHUaKa, KOTOPBIH MOJy4UTCS TpU JCHCTBHH
n30BITKA pacTBOpa rUAPOKCcHIA HATpHUs Ha 48 T KapOOHAaTa aMMOHHUS, €CJIU BBIXOJ B PEAKIIUU
cocrasisieT 70%?

23. Omnpenenute maccy COJH, T, KOTOpas oOpa3yeTcsi IpU pacTBOPEHUU B M30OBITKE
azoTHOM kucaotel 80 r okenna meau (1), ecinu BeIxo B peakiuu coctabiser 80%?

24. Tlpu tepmuyeckoM paznoxkeHuu 1700 r HuTpata HaTpus ObUIO TodydeHO 174,4 n
Kuciopoa (H.y.). OnpenenuTe MacCOBYIO JIOJIO BBIX0/Ia B 3TOM pEeaKIuu.

25. PaccumTaiiTe Maccy OKcHJa MarHus, KOTopas oOpa3yercsi NpH pa3ioKeHHH
rugpokcuaa Maruusg Maccoit 50 r, eciii peakius pa3ioKeHU mponuia ¢ BeIxo1oM 95,5%.

26. Kaxkas macca O6eH301a (KIr) MOXKET MOTYIUThCs U3 369,6 M3 (H.y.) alleTUIIeHa, eCIu
T0J1s1 BBIX0Aa OeH30I1a cocTaBmiia 65% OT TEOPETHYECKH BO3ZMOYKHOTO?

27. Omnpeznenute Maccy CIUPTa, MOIY4EHHOTO Npu rugparanuu 40 1 nponuieHa (H.y.),
€CJIN JI0JIs1 BBIX0/1a ITPOJYKTA PEAKIIMH CO-CTaBIISIET 65% OT TEOPETUYECKH BO3MOMXKHOTO.

28. Ompeznenute OO0 BBIXOJA B pEAKLUUU KAaTAIUTHUYECKOIO OKHMCIEHUS aMMHaKa
KHCTIOpOIOM, eciu mipu okucieHnu 10 monb ammmuaka obpasyercs 200 n okcuna azorta (II)
IpH H.y.?

29. Ilaper 6poma obbemom 20 11 cMmemanu ¢ U30BITKOM BOJO-POJa, B pe3ylbTaTe U3
cMmecH BeIIenuau 32 1 6poMoBomopoaa. Onpenennure A0TO BeIXoaa, %, ecliu 00beMbI Ta30B
U3MEPSIIUCH NIPU OJJUHAKOBBIX YCIOBHSIX.

30. Oxkcua xanbuusa maccodt 0,64 xr narpenu ao 1200° C ¢ no-craTouHod Maccoi
okcuna kpemuus (IV). Macca o6pa3oBaBiierocs cuiaMkara Kajiblusi okazaiach pasHou 1,024
kr. Onpenenure BbIxoa (%) peakliuy COeIMHEHUS.

31. U3 36 r MeraHona ObUIO TOTYYEHO 24 T TUMETUIIOBOTO 3¢upa. PaccunTaiite BBIX0T
peakuuu AeruapaTaun

HasBaHue teMbl 2.2 DNEKTPOIUTHYECKas! JUCCOLMALINS M HOHHBIN
oOMeH
Pesynbrar 00ydeHus CocraBiaTh ypaBHEHUS XMUMHYECKUX PEAKIUA HOHHOTO

oOMeHa ¢ Y4aCTUEM HCOPraHMYCCKUX BCICCTB

OO01Me KOMIIETEHIIUA OK 01 OK 04

1. Hanucath MOHHO-MOJIEKYJIAPHBIE M MOJIEKYIISIPHBIE YPABHEHHS THAPOJIH3A COJIEH:

a) cynbdara xpoma (IIT) (Cra(SO4)s)

0) cynbduaa narpus (Na:8)

Y yKa3aTh PEAKIIUIO CPEIbI UX BOJHBIX PACTBOPOB.

2. HanmcaTh HOHHO-MOJIEKYJIAPHOE M MOJIEKYIISIPHOE YPABHEHHUSI TUAPOIIU3A XJIOPHIA
amomunus (AICh), Kak Biusier Ha paBHOBecHe THApoIM3a NpUOaBIeHHE K PACTBOPY CIeYIONIUX
BEIIECTB:

a) xnoposoaopoauoii kucnots! (HCI);
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6) runpokcuna kanus (KOH),

B) HuTpata Hatpus (NaNOs)?

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

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

5. Kakas u3 aByx coaeii xaopun munka (ZnCh) yau xmopun memu (CuClh) | ppy papueix
KOHLeHTpauusx B Oojbliell crenmeHH mnoasepraercs ruaponsy? OTBer MOTHBHPOBATH

Pac4€ToM OTHOIICHUSA cTeneHen rujipoJju3a o0enx cojeii. CocTaBuTh HOHHO-MOJIEKRYJISAPHBLIC
U MOJIERYJISIPHBIC YPAaBHCHUS T'HAPOJIN3A ITUX coJIeH.

Haszeanue tembl 4.1 Knaccudukarus, HOMEHKJIaTypa U CTPOCHHE
HEOPraHMYECKHUX BEILECTB

Pesynprar 00yueHus KnaccupunupoBaTh ~ HEOpraHMYECKHME  BEUIECTBA B
COOTBETCTBUU C UX CTPOCHUEM

O01HMe KOMIIETEHIIUA OK 01 OK 02

1. BpruncnuTh 00beM AMOKCHIA yIiIepoja MpU H.y., B3ATOrO KOJHMYECTBOM BeIIecTBa 3
MOJIb.

2. Beruucnuts maccy atunena (C,Hy), 3aHuMaromiero npu H.y. 00beM 28 1.

3. Beruncnuth 00BEMHYIO JIOJIIO METaHA B CMeCH, cocTosime u3 30 1 meraHa, 5 11 oTaHa u 2
1 Bogopoaa. O6beMbl Ta30B U3MEPEHBI IIPU OJJMHAKOBBIX YCIOBHSIX.

4. Imeercs ra3oBas CMECh, MAaCCOBBIE JOJM ra3za B KOTOpoH paBHbI (%): meraHa — 65,
BoJopoia — 35. Onpenenure 0ObEMHBIC JOTH Ta30B B ATOH CMECH.

5. BBIYMCTUTH MacCOBBIE JJOJHM KaXKAO0TO U3 3JIEMEHTOB, BXOSAIINX B COCTAaB YIIEBOJOPOIA,
dopmyna kotoporo CeHjs.

6. 3 Hedtu momyuaror OeH3uH (MaccoBas J0Jg ero B HepTH cocTaBisieT 25%) U MazyT
(55%). Ilpu nanpHeimei nepepaboTKe MaszyTa MOJIy4YaloT elle HEKOTOPOe KOJMYECTBO OCH3MHA
(60% ot maccel Masyrta). Paccumraiite mMaccy OeH3MHA, KOTOpBIH OyneT moiydeH u3 HeTH
Mmaccoit 200 xr.

Haszeanue tembl 4.1 Knaccudukarus, HOMEHKJIaTypa U CTPOCHHE
HEOPraHMYECKHUX BEILECTB

Pesynprar 00yueHus KnaccupunupoBaTh ~ HEOpraHMYeCKHME  BeUIECTBA B
COOTBETCTBUU C UX CTPOCHUEM

OO11re KOMIETEHITUH OK 01 OK 02
3ananue 1. Beibepute OKCHU/IBI u3 CJIEIYIOLIUX
BELIECTB.
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H.SO, SO, Fe.O, CO: H.SiO; CaCoO:; CaO CO:
SiO, NaOH AI(OH)3 Mn,O, FeO SO, N.Os Na,O
3aganue 2 OTHecUTe NPUPOY OKCHA0B. OTBETHI 3aIUILIUTE B TAOIHILY.
Na.O SO; K0 CuO CrO; Mn.O;, SiO. N:Os
CaO SO, P.Os FeO MnO AlLO; BeO Fe.O;
OCHOBHblE KUCMOTHbIEe amdoTepHbie
3ananue 3. Ha30BUTE OKCHUJIBL.
1 BapuaHT 2 BapmaHT 3 BapmaHT 4 BapuaHT
Mn, O, Ag. O Cr .0, N. O,
Na, O CaO Li .O SO,
CO; N .Os Fe .0, BaO
PbO. Cu. O Cl .0, (6]0)
BeO SO, FeO SnO,
N :O; ZnO Cl.0 Al ;0;
SeO; CuO CrO; CO:
P .0, NO. MgO NO
SO, CrO, P .0: BeO
Ha3BaHue TeMbl 7.1 Knaccugukamus, ctpoeHre 1 HOMEHKIATypa

OpraHu4YeCKuX BCIICCTB

Pesynprar 00yueHus

Knaccugpunuponatsb
COOTBETCTBUU C UX CTPOCHUEM

OpPraHUYCCKUC

BCIICCTBA B

O01Me KOMIIETEHIIUA

OK

01

1 3apanue

1. Hanmmure cTpykTypHbIe (GOPMYIIbl COSTMHEHUH 110 UX Ha3BaHHSIM:
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a) 2,5- ITMMETUIITeKCCH-3;

0) 2-MOHOMETHII-3,5- TUIIPOTIIIIHOHAH;

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

r) 2,3-1UXJIOPreKcaHoBast KMUCIIOTA;

1) 2 - aMuHOOYTaH.

2. Hanumwure cTpyKTypHBIE (hOPMYJIBI BCEX COCMHEHUI COCTaBa:

a) CsHio;

6) C5H110H;

B) C5H11N02.

3. "Tpernii numHMA"

a) aJIKUH, HUTPOCOEANHEHUS, AJIKEH.

OTBeT: HUTPOCOEAUHEHUS

0) OyreH-2, meHTeH-3, OyTaHab.

OtBer: Oyrananb

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

OrtBer: IIeHTaH

4. TTogOepute K TEKCTY MPABUIBHBIA TEPMUH OTIPEACTICHUS TIOHSATHUS:
) FOUUSOU - BEIIECTBA, OJIMHAKOBBIE [0 COCTABY, HO Pa3HbIE [0 CTPOCHUIO.

(3) T - 3TO psAJ COEAMHEHUH, CXOJHBIX IO CBOEMY CTPOECHHIO M XMMHUYECKHM CBOICTBaM,
KOTOPBIE OTJIMYAIOTCS APYT OT Jpyra [0 cOCTaBy MOJIEKYJ Ha OJIHY Ui HeckoJibko rpymnm CHo.

B) ............. - OTO U30MCPbI, OTIIMYAOIIUCCA MMOPSAAKOM COCAUHCHUS aTOMOB.

) o) MPEJCTaBIsIeT COOOM COBOKYMHOCTh HECHUCTEMATHYECKUX HCTOPUICCKHU
CJI0>KMBILUXCS HA3BaHUW OPraHUYECKUX COCITUHEHUN.

b1 ) JOVR - 9TO SBJEHHME CYIIECTBOBAHMS BEIIECTB, MMEIOIIMX OJMHAKOBBIM KAauye€CTBEHHBIN U
KOJIMYECTBEHHBIN COCTaB, HO Pa3JIMYHOE CTPOCHHE U Pa3HbIE CBOMCTBA.

OTtBeT: M30MeEphl, TOMOJIOTMYECKUM DsiZl, CTPYKTYpHbIE M30MEpBI, TpaBUaJIbHAas HOMEHKJIATYpa,
U30MEpHS.

5. BcraBuTh MponyIieHHbIE CI0Ba B TEKCT

BeiOpate  camyi0  JUIMHHYIO  YIJICBOJOPOJHYIO  LI€Ib M TPOHYMEpOBAaTb  aTOMBI

(yrnepona)B Heil. Hymepanuio HaYMHAIOT ¢ TOTO KOHIIA LIEMH, K KOTOpOMY OJinxke
CTOUT (pamukan). Ha3Bare pagukansl B ( andasutrnom) mopsiake. Ilepen
Ha3BaHMEM Ka)KJOr0 paJuKaja yKaszaTb (HOMEp) aTOMOB YIJIEpOJia, ¢ KOTOPBIMH
CBSI3aHbI TAKUE PAJUKAIIbI.

6. BeiOpath npaBuiIbHbBIC YTBEPIKICHUS:
a) Lluc-TpaHc-uzomepust xapakTepHa JUisi COEAUHEHHUH, COIEpKAUX ABOMHYIO CBS3b MIIU IIUKIIL.
6) M3omepsl - BelecTBa, OMHAKOBBIE TIO CTPOCHUIO, HO pa3HbIE TI0 COCTaBY.

B) CTpYKTYpHBIMHU Ha3bIBAIOTCS U30MEPHI, OTIIMYAIOIIHUECS MTOPSAIKOM COETUHEHHS aTOMOB.
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r') ATOMBI B MOJIEKYJIaX COEUHEHBI APYT C APYrOM COIJIACHO UX BAJIEHTHOCTH.
Otset: ABI'

7. YKaxuTe, KaKie U3 NEePEUUCICHHBIX COCIUHEHUN SBIIAIOTCS OPraHUYECKUMU:
a) NaQSO3; 6) C3Hg; B) C2H5BI'; F) COZQ

OrtBer: 0,8

8. HazoBuTe npuBeaeHHBIE HIXKE YIIIEBOIOPOABI IO MeXayHapoaHoH HoMeHkiIaType [UPAK:

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. BeBemute dopmymy BemectBa, coxaepxkamero 82,75% yrmepoma u 17,25% Bomopona.
OTtHOcuTeNbHAS INIOTHOCTH APOB ATOTO BEUIECTBA 110 BO3IYXY paBHa 2.

JaHo (yrineBoaopo)
m(BemecTBa) = 4,2 T
m(CO,) =13.2r
m(H,0)=54r
D posn. (BemectBa) = 2,9

BriBecTu MonekynspHyo Gpopmyny BemecTna.
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2. BeiBeaurte dopmyiy BemiecTBa, conepxaiiero 81,8% yraepona u 18,2% Bogopona. OTHOCHTETBHAS
IUIOTHOCTH [IAPOB 3TOrO BEILLECTBA 110 BOAOPOY paBHa 22.

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

m(CO,) =132r
m(H,0)=0,7r
Dy (BemectBa) = 43
BriBecTu MonekynspHyto (opMyiy BeIIecTBa.
3 3aganmue
1. Cepoyraepon conepxut 15,8% yriepona nmo macce. KakoBa mpocreiimas Gopmyna 3Toro
BelecTBa’?
2. Conepxxanue yriepoga B yrieBojgopone cocrtaBisieT 83,33%. IlmoTHOCTh mapoB
coeqMHeHus 1o Bojopoay — 36. KakoBa monekynspHas ¢popmyna yrieBoaopoaa’?
3. Hekortopast kucnora coaepkut Boaopoa (2,2%), won (55,7%) wn xucnopoxa (42,1%).
Onpenenute NpOCTEUIIYIO POPMYITY 3TOM KHCIOTHI.
4. TInoTHOCTH MAapoB IO BO3AYyXy HeKoToporo ankaHa 4,414. KakoBa gopmyna ankana?
5. Coxrmu 7,2 v yrneBojmopoaa. IlnoTHocTs ero mapoB mo BoAopony cocrasisieT 36. B
pe3ynbraTe peaknuu odOpaszoBanock 22 T okcuma yriepoxa (IV) wu 10,8 r Bomel. Kakoa
MOJIEKYJIsIpHas popMya coeTuHeHus?

Ha3BaHue TeMbl 7.1 Knaccugukamus, ctpoeHre 1 HOMEHKIIATypa
OpraHMYECKUX BEILECTB

Pesynprar 00yueHus KnaccupunupoBaTb ~ opraHMuecKkde  BelIeCTBA B
COOTBETCTBUH C UX CTPOCHUEM

OO01Me KOMIIETEHIIUA OK 01

3amaua 1. ['a30Bast cMechb COJEPIKUT 3TaH, STUJIEH U aneTuieH. Kak 10ka3aTh NPUCYTCTBUE B
JAHHOW CMECH KaXKJI0TO U3 Ta3oB? Hanummre ypaBHEHUs HEOOXOUMBIX PEaKIIUM.

3amaua 2. Bblgenute B 4YMCTOM BHUJE KOMIIOHEHTBI CMECH, COCTOALIEH W3 aleTUiIeHa,
MporieHa U nmponana. Hanumure ypaBHEHUS HEOOXOAMMBIX PEAKITUH.

3amaua 3. U3BectHO, uto 1,12 11 (H.y.) cMecH alleTuiIeHa ¢ STUIEHOM B TEMHOTE MOJHOCTHIO
cBs3bIBaeTcs ¢ 3,82 miu Opoma (= 3,14 r/mi). Bo ckonbKo pa3 yMEHBIIUTCS 00BEM CMECH TOCTe
MPOITYCKAHMS €€ Yepe3 aMMHAuHBI pacTBOp OKcuaa cepedpa?

3anava 4. ['a3, BBIICIUBIIUNACS IPU CTOPAHUU CMECH OCH30JI1a U ITUKIIOTEKCEeHA, TPOMYCTHIIH
yepe3 U30bITOK OapuToBoi Bonbl. Ilpu stom momyumnm 35,5 r ocagka. Haiiaure mpoueHTHBIN
COCTaB UCXOJHOM CMECH, €CITH TAKOE Ke €€ KOJTMIECTBO MOXkKeT oOecuBeTuTh 50 T pacTBopa Opoma
B TETPAXJIOPHJIE YTIepoia C MaccoBOil noneit 6poma 3,2%.

3agaua 5 Hanumwure ypaBHEHHS XUMUYECKUX PEAKIMM, MOATBEPKIAIOIIUX I€HETUYECKYIO
CBSI3b MEXK]Ty KJIaCCAMH OPTaHMYECKUX COSAMHEHUN B cxeme 6. Pe3ynmbTaT 00CyauTe ¢ coceoM o
napre.

AnkaHbl — Anbgeruabl

CH, + 0O, KaT. — + H.O
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Anbpernabl — Kap6oHoBble KUCOTbI

+ Ag,0 t, aMMHauHBIN p-p — + 2Ag|

CnunpTbl — Anbgeruabl

CH,—CH,—OH + CuO t— + Cu + H.O

Anbgerngbl — CnupTbl

+ H. t, KaT. — CH,—CH,-OH

CnupTbl — ManoreHnpousBogHbie yriesogopoabl
FanoreHnpousBogHble yrnesogopoabl — CNMpThbl
AnkaHbl — ManoreHNpousBoAHble YyrieBoaopoabl
FanoreHnpoussoaHbie yrnesonopoabl — AKaHbl

AnkeHbl — FanoreHnpousBogHble yrnesogopoabl
FanoreHnpousBogHble yrnesogopoabl — AJIKeHbl

3agaua 6 3anuInuTe ypaBHEHUS PEAKLUi, MIUTIOCTPUPYIOIIUX CIIEIYIOIINE TIEPEXOIb:
l v

a) Fe = FeCl; — Fe(OH), — Fe,O; — Fe— FeSO, —

—> Fe(OH), — FeO — Fe;

BaS0O,
Il

NaNO,
r) 8i —> 810, —> Na,810, —> H,Si0; —> Si0, —> Si —
— Mg,Si —> SiH, — Si0,;
| 1
—> NaHCO,—* NaNO; —> NaNO,.
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3anava 7 3anuIInTe ypaBHEHUS PEAKLUN, WILTIOCTPUPYIOIIUX CIAEAYIOLIUE IIPEBPAILICHUS:

40
a) C— CH, —> C,H, —> CH;—CZ__—> CH,COOH —>
H
o
—»CHy;—CL_ — C,H,0H — C,H,;
0—C,H,
20
6) C—> A1,C,— CH,—> CH,0H — H—C__ —>
H
— H—c"”'ﬁu —>CO
~OH #
8) C —> CaC, — C,H,— CO, — C¢H,,05 — C,H,0H —>
40

— CHy—C_ | — CH,C00H— C0,—C.

3amaua 8 OnpenenauTe IIOTHOCTh METaHa Mo BOJAOPO/LY.
3agauya 9 OnpenenuTe MIOTHOCTH MPOMUIIEHA MO TEIHI0
3anava 7 Onpenenure IIOTHOCTh NApOB ATaHOJIa 10 BO3IAYXY.

2.1.3. [IpakTUKO-OpUEHTUPOBAHHBIE 32/IaHUSA

[IpakTHKO-OpHEHTUPOBaHHbIE  3aJaHusl (Kak TeopeTHYecKue, TaK U
pacyeTHbIE), HAIPaBJIEHbI HAa Pa3BUTHE PE3YJIHTATOB OOYUYEHHS OCHOBHOI'O MOMIYJIS
(pazmensl: «OCHOBBI CTPOEHUS BelecTBa», «CTPOCHUE U CBOMCTBA HEOPTAHHMUECKHIX
/  opraHumyeckux  BemecTB»,  «KuHeTHMueckne W TEpPMOJAUHAMHUYECKHUE
3aKOHOMEPHOCTHU MPOTEKAHUS XUMUUYECKUX PEAKIUl», «JlUCrepCHbIE CUCTEMbI») U
BBISIBIICHUE XUMHYECKON CYIIHOCTH OOBEKTOB MPUPOJIbI, MPOU3BOJACTBA U ObITA, C
KOTOPBIMH 4YEJIOBEK B3aUMOJAEHCTBYET B MPOIECCE MPAKTUYECKOM AEATETbHOCTU
(MpUKIaJHOW MOAYJIb).

[IpakTHKO-OpHEHTUPOBAHHBIE 3aIaHus MOXHO ONPENIeNUTD Kak
MeJJarorTMuecku rnepepadoTaHHbIl  (PparMeHT MpodeCcCHOHANBHOW e TEIbHOCTH
cnenuanucta. OHHM pa3palaTbiBalOTCA Il TPOBEPKHM 3HAHUM UM yYMEHHH
oOyyJaromuxcs AeHUCTBOBATh B NPAKTHUUYECKUX, HETUIHYHBIX, SKCTPEMalIbHBIX U
apyrux curyanusx. I[lpu u3ydyeHMM JUCHUIUIMHBI «XHUMHS»  MPAKTHUKO-
OpPUECHTHPOBAHHBIE  3aJaHUsl  MOPUMEHSAIOTCA IS aKTUBU3alUMU  y4deOHo-
MO3HABATEIBHON JEATEIbHOCTU 00yYarOIIUXCSl.

Ha3zsanue tembl 1.2 Tlepuoauueckuii 3axoH u Tadnuma J[.M.
Menpeneena

PesynbraTr 0OyueHust | XapakTtepu3oBaTh XHUMHUYECKHE DJIEMEHTHl B
COOTBETCTBUHU c 10,4 MOJI0KEHUEM B
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MEePUOAUYECKON CUCTEME XUMUUYECKUX DJIEMEHTOB
J.1. MenneneeBa

OO011e KOMITETEHIINHU OK 01

1. Pacrmpeznenenue 3J€KTPOHOB B aTOME IO HEPreTUYecKuM YpoBHsM 2, 8, 4. Onpenenure,
Kakoi 3T0 31eMeHT. [IpuBennTe GOpMysnbl €ro BBICHIET0 OKCHAA, THAPOKCHIIA M BOJOPOIHOTO
CO-CIMHEHMS. YKaKHUTE€  Xapakrep coeauHeHui. IIpuBenure  ypaB-HEHUS — peakLui,
UJUTFOCTPUPYIOLIUE CBOWCTBA 3TUX COCIUHECHUMN.

2. Hanumure ypaBHEHMsI peakLUil anroMuHus co ciaeayro-mumu Bemectsamu: CI12, O2, S.
JInst KaKJ10M peakliy COCTaBbTE AIIEKTPOHHBIN OaaHC, YKaKUTE OKUCIUTENb U BOCCTAHOBUTEITD.

3. C xakuMU M3 TIEPEUUCIICHHBIX BEIIECTB OymeT B3auMojaercTBOBaTh okcui (ocdopa (V):
HCIl, Ba(OH)2, SO2, H20, Li20O? Ilpu-Beaute ypaBHEHUs] BO3MOXKHBIX PEAKIIUN B MOJIEKYJIIPHOM
Y MOH-HOM BHJIE. YKa)KHUTE XapaKTep KakJI0T0 OKCHJIA.

4. IlpuBeauTte ypaBHEHHUS peakluii, C TOMOLIbI0 KOTOPBIX MOXKHO OCYLIECTBUTH CIEAYIOLINE
IIPEBPALLEHUS:

Ca — CaO — Ca(OH)2 — CaCO3 — CaO.

HasBanue teMbl 4.2  @OU3NKO-XUMHUUYECKUE CBOUCTBA
HEOPraHWYECKUX BEIIECTB

Pe3ynbTaTt 0OyueHus: | YcraHaBiuBaTh 3aBUCHUMOCTb ¢busuKo-
XUMHUYECKUX CBOWCTB HEOPTaHUYECKUX BELIECTB
OT CTPOEHHUSI aTOMOB M MOJEKYJ, a TaKXe Tula
KPUCTAIUIMYECKON PELIETKU

OO01mue KOMIETEHIINT OK 01, OK 02

1.Hanucare ypaBHEHUS! XHMUYECKUX PEAKLUH, K OyKBaM I' ¥ ]I COCTaBUTh HOHHBIE (DOPMBI:

a) H,SO4 + Mg 6) Na,O + HBr B) H,SO3 + CaO r) CaCO; + HCI ) AICI; + AgNO3

¢) Ba(OH); + SiO;

2. OCyIecTBUTb NMEPEXObl: KU — OKCU KU — THUAPOKCH Kalus — Cylb(haT Kaius

3. 3amaua: CKOJIBKO KI' HATpHs MOTpeOyeTcs JUIsl peakluu B3auMOJAEHCTBHS ¢ 16 Kr cepsl,
coaepxarieit 25% npumecei, ecnu cxema peakuuu: Na + S — Na,S

4. Hanmcatp ypaBHEHUS] XUMHUECKUX PEaKLUii, K OyKBaM T U ]I COCTaBUTh HOHHBIE ()OPMBI:

a) H,SO4 + Mg 6) Na,O + HBr B) H,SO; + CaO r) CaCO; + HCI ) AICI; + AgNO3

¢) Ba(OH); + SiO;

5. OcymecTBUTh MEPEeX0bl: KU — OKCU KU — TUAPOKCU Kalus — Cylb(haT Kaius

6. 3amaua: CKOJBKO KI' HATpHs MOTpeOyeTcs JUIsl peakluu B3auMOJAEHCTBHS ¢ 16 Kr cepsl,
coaepxarieit 25% npumecei, ecnu cxema peakuuu: Na + S — NapS

Ha3zBanue tembl 4.3  Wnentuduxanus HEOPraHUUECKUX
BEILIECTB

Pesynbrar 0oOyuenusi | OOOCHOBBIBaTH  3HAYEHHWE U NPUMEHEHHE
HEOPraHMYECKUX  BEIIECTB B  OBITOBOW W
MPOU3BOACTBEHHOW NI€STEIbHOCTH YEJIOBEKa HX
(hU3UKO-XUMHUUYECKUMHU CBOMCTBAMU
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OO011e KOMITETEHIINU OK 01

1. Hanucare xumuueckue (GOpMyNbl BEIIECTB, HAXOAALIMXCS B Tpex Koyibax, ecnu: 1)
pacTBOp U3 MEPBOI KOJIOBI OKPAIIMBACT IJIaMs B JKEJTHIH, a U3 BTOPOU — B (PHOJIETOBBIN LBET; 2)
Ipu HarpeBaHuu oOpaszna u3 Tperberd konObl ¢ NaOH mosiBuics 3amax amMmuaka; 3) mpu
npunuBanuu pactBopa AgNO3 Bo Bcex oOpasuax BBIAIM OCAAKU O€NOoro IBeTa, MpHYeM B
oOpa3iie u3 TpeThei K00kl 0CaTOK paCTBOPUIICS MpH J00aBICHUH BOJbI; 4) 100aBICHUE pacTBOpa
BaC12 cmoco6cTBOBaO BHIMIAJACHUIO OCTBIX OCAIAKOB B 00pa3iiax u3 BTOPOUM M TPEThel KoIo; 5)
npunuBanue pactBopa HC1 npuBeno x OypHOMY BBIZETICHHIO Ta3a B 00paslie U3 BTOPOil KOJOBI,
IIpUYEM 3TOT ra3 BbI3Bas nomytHeHue pactBopa Ca(OH)2. OTBer moaATBEpAUTH YpaBHEHHSIMH
COOTBETCTBYIOILIUX PEAKIIUI B MOJIEKYIISIPHON M MOJIEKYJISIPHO-MOHHOH (opMme.

2. B uetbipex konbax 0e3 3TUKETOK COAEPIKATCsl PACTBOPHI CIEAYIOIMIMX BEIIECTB: COJSTHON
KUCIJIOTHI, XJopHuaa 6apusi, cyabdara kanus, pochara xanus. Mcrnonb3ys JONOTHUTEIBHO PACcTBOP
AgNO3, onpenenuth, B KAKOW HMEHHO KOJIOE COJEPIKUTCS KaXk10€ U3 YKa3aHHBIX BemecTB. OTBeT
MOJTBEPIUTH YPABHEHUSMHU PEAKLUI B MOJIEKYJISIPHON M MOJIEKYJISIPHO-MOHHOM (opme.

3. B matb npoOupoK, coaepkaliux pacTBopsl Xinopuaos kanusi, meau (1), Oapus, anroMuHus
u sxene3a (III), noGasmiu pactBop NaOH. Yka3are, B Kakux UMEHHO MpOOMpPKaxX HAXOIHIUCH
JIAHHBIE COJIM, €CITU B MEPBOI MPOOHpKE BhINAN 0CAAOK OENoro IBeTa, B YETBEPTOM — roiaydooro
I[BETa, B MATOI — Oyporo 1BeTa, a BO BTOPOM M TpeThell ocanka He oOpa3oBanock. [Ipu momou
KaKoOT0 peareHTa MOXHO OIPEIeTUTh COCTAB COAEPKUMOT0 BTOPOU M TpeThel mpooupok? OTBeT
MOATBEPAUTh YPABHEHMSIMM COOTBETCTBYIOIIMX PEAKUMH B MOJIEKYISIPHOM U MOJEKYISPHO-
HOHHOU (hopme.

4. B nmate nmpoOHpOK, coxepKaliux pacTBOpbl cynbdatos Harpus, mapranua (II), mean (II),
amoMuuuss U xpoma (III), moGaBmmm pactBop NaOH. Yka3zarb, B Kakoil MMEHHO NpoOupKe
HAXOJUTCS KaX/Jasi COJb, €CIIM B YETBEPTON MPOOHMpPKE BhINAN OCAIOK IOJyOOro LBETa, B TPEThel
— CHHEBATO-CEeporo LBETa, B MIEPBOM U MATOM MpoOdUpKax — OEJIOTo IBETA, MPUYEM OCAOK B MATOM
npoOupke pactBopwics mpu nodaBneHun u30biTka NaOH, a Bo BTOpoii mpoOupke ocaaka He
oOpazoBanock. OTBET MOATBEPIAUTH YPAaBHEHUSIMH COOTBETCTBYIOLIUX PEAKIUI B MOJICKYIISIPHON U
MOJIEKYJISIPHO-UOHHOH (opme.

HazBanwne tembl Paznen 5. Kunernueckue u TepMOIUHAMUAYECKUE
3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peakiuii CKOpOCTh XMMHYECKUX PEAKITUMN.
XVWMHAYECKOE paBHOBECHUE

PesynbraTr 0Oyuenusi | OOOCHOBaHHE WM3MEHEHUSI CKOPOCTHU TEUYCHHUS
XUMUYECKUX  peakiui, uX  oOpaTUMOCTH.
Oco0EHHOCTH XUMHYECKOTO PaBHOBECHS.

OO01mue KOMIETEHIINT OK 01, OK 02

3apanme Nel. (2 Gama)

[Ipenyoxxure cocoObl YCKOPEHHUS pa3iokKeHHUs OBITOBBIX OTXOJIOB, HCIIONB3YS U3yUCHHBIC
BaMU (paKTOPBI, BIHUIOMINE HA CKOPOCTh XUMUYECKO# peakiiu. OTBeT 000CHYMTE.

3apanme Ne2. (2 Gaia)

[TpoBeauTte oma MpoOIEMHBIN SKCIIEPUMEHT
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Kynure B anteke pacTBop mepekucH BoJopoJia. Bo3pmuTe Kycodek 0TBapHOTO KapToders
U Kycouek celporo. Ha kaxaplii HajelTe HEMHOro Iepekucu Bojopona. Urto Habmomaere?
[Touemy? ITonbITaiiTech OOBSICHUTH HAOMIOAEMBIE.

3aganue Ne3. (2 6an1a)

3HaHUE BIMSHUS PaA3IMYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUECKOW PEAKLIUU IIUPOKO
IIPUMEHSETCST B IPOMBILUIEHHOCTH. Hanpumep, nepBas cTaaus MOJYy4EHHUs] CEPHON KHUCIOTHI B
MPOMBIIIICHHOCTH - OOKHUT KEJIe3HOT0 KoJrye1aHa

4FeSz(TB)+ 1102(r) = 2F6203(TB) + SSOZ(F) T+Q

[Tpennoxxure MUHUMYM 2 (akTOpa, KOTOPbIE MOTIIH Obl YBEIUYUTH CKOPOCTh XUMUYECKOM
peaxkuu.

3aganue Ned Dxcnecc-Tect (5 0aniioB)

1) 3auem Ham AOMa HYKeH X0JOUIbHUK? (C TOUKU XUMUKa)?

2) Ilouemy B nabOpPaTOPHBIX YCIOBHSX JUIS MPOBEACHHUS PEAKLMU THIPOJIM3A Caxapo3bl
pacTBOp HYXHO KHUIIATUTh, a B IUIIEBAPUTENBHOM TPAKTE 3Ta peakuus uier npu t 36,6 °C u
ropaszno OwicTpee?

3) [MoyeMy CKOPOCTH peaKIiy rOpeHus BEUIECTB B KUCIOpoae Oombiie, yeM B Bo3ayxe? (B
BO3/yXe Kuciopoza Bcero 21%, cooTBeTcTBEHHO B yUCTOM O BEIIECTBO CropaeT ObIcTpee.)

4) Ha xakoM TpUHIMIIE OCHOBAHO TYIIEHHE KOCTpa pa3OpachblBaHMEM TOPSIIUX APOB?
(CxopocTh TOpeHHMsT TeM Bbllle, 4YeM Ooibllie VM MEHbIIe S TOBEPXHOCTH CropaeMoro
MaTrepuana.)

5) XKene3o okucngeTcs U Ha BO3AyXe, U B Kuciaopone. [loyeMy oHO ropuT B KHCIOpPOJAE U
He ropuT Ha Bo3ayxe? (KoHueHTpamus Kuciopoaa B BO3QyXE HMXKE, UEM B YHCTOM KHCIIOPOJE,
JUI OKHUCJIEHUSI €T0 XBaTaeT, a AJIs TOPEHUSI- HET.)

3apanmne Ne5. (5 6ayioB)

Haiite xapakrepucTuky peakiuu 2S0; +0;, <2503 +Q:

a) 10 YMCIIy ¥ COCTaBY UCXOJIHBIX BELIECTB U MPOIYKTOB peaKluy (peaklus COCIUHEHN);

0) no TeroBoMy 3 PekTy (IK30TepMUIecKas);

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

I) 110 UCIOJIb30BAHUIO KaTAIN3aTopa (KaTAIUTUYECKas);

1) IO HampaBJeHUIo (oOpaTumas).

6.B cTtopony Kako#l peakiuu Npou30MAET CMEIlIeHne PAaBHOBECHS B CJIEYIOIIMX CUCTEMAX:

1) 4HCI+0O; « 2H,0+2Cl,, AH,, <0,

2) 314(]() + 0(1“) - C(r) + ZP(F), AHx.p.: 34,55 K,ZZD!C‘

IIpU: @) yBEITUYEHNUHU JABJICHNUS;

0) yBenuueHN 00bEMa;

B) YMEHBIIIEHUY TEMIIEPATYpBbI:

7. Kak HYXHO HM3MEHHUTh HaBlieHHE, 00BEM, M KOHUEHTPALMU PEearupyrolIuX BELIECTB B
cucreme COry+H>Or) » COzry+Hzr) ,aTOOBl  YBENWYUTHh  BBIXOJ  TNPOAYKTOB  PEaKUuu?
Omnpenenure 3Hak AH oOpaTHON peakiyu, eciau U3BECTHO, YTO NMPH YBEIHMUYEHHH TeMIIepaTyphl
PaBHOBECHE CMECTUIIOCH BIIPABO.

Kak noBiusier Ha paBHOBECHE CIEAYIOIINX PEAKLIMIA:

2H2(r)+02(r) L ZHZO(F), AHXPZ — 433,6 K,ZZD!C‘,’

CaC03(]() « CaO(]()+C02(r) R AHXP = ]79,0 K,ZZD!C

a) TMOBBIILIEHUE TEMIIEPATYPBHI;

0) IOBBIIIEHNE NABICHUT?

OTBET MOSCHUTD.

8. [Touemy pu U3MEHEHUN JABJICHUS CMeIlaeTcs paBHOBECHE
cucremsl 2H>0 + O; ~ 2H>0 n He cMmelaercs paBHoBecue cucteMsl N> + 0> « 2NO? Hanucatb
BBIPAYKEHUE /17151 KOHCTAHTHI PABHOBECHS KAX /101 U3 TaHHBIX CUCTEM.
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Ha3zBanue tembl 7.3  Wnentuduxanus opraHUuECKUX BEIIECTB,
WX 3HaY€HHE U MPUMEHEHUE B OBITOBOM U
MPOU3BOJICTBEHHOU

NESTEIIbHOCTU YEJIOBEKa

Pesynbrar 0oOyueHusi | OOOCHOBBIBaTHL  3HAYEHUE U NPUMEHEHHE
HEOPraHUYECKUX  BEIIECTB B  OBITOBOW W
MPOU3BOACTBEHHONW JIESITEIbHOCTH 4YEJIOBEKA HX
(bU3UKO-XUMHUUYECKUMHU CBOMCTBAMU

OO01mue KOMIETEHIINT OK 01, OK 02 OK 04

1. Kap0okcurepanus

A 3HAKOMO JIM BaM NOHATHE «KapOokcutepamnus»? B TepaneBTUUECKHUX LENSIX
UCIIOJIB3YIOT ra3oo0pa3Hoe BemiecTBo. [lo 3Toil mpuunMHE NOJOOHYIO METOAMKY
Ha3bIBaIOT «Ta30BBIMM YKOJIAMH». OTa METOAMKA HCHIOJB3YEeTCS ISl JICUCHHS
CEpIIEYHO-COCYIUCThIX  3a00JI€BaHMI,  TMOBBIIEHUS  AINACTHYHOCTH  KOXKHU.
[ToBeIlIEHNE COAEPIKAHUS 3TOIO ra3a B KPOBU FOBOPUT O HEKAYECTBEHHOM (DYHKIIMU
KpoBu. CaMO€ YAMBHUTENBHOE, YTO OHO MCIIOJB3YETCS B TBEPAOM BUJIE B IMUIIEBOU
MPOMBIIIJIEHHOCTH [ XPaHEHUs] U TEPEBO3KM MPOAYKTOB: PBIObI, Msica,
MOPOKEHOTO0.

3aganue

BriOepurte onnH NpaBUJIbHbIA OTBET:

1. O kakoM BelecTBE UIET peyb?

A) yTIIEKUCIIBIN ra3

b) xucnopon

B) ammuax

2. KakuMu XMMUYECKHMH CBOMCTBAMM 00J1a/1a€T 3TO BEIIECTBO?

A) KUCIIOTHBIMU

b) ocHOBHBIMU

B) amdotepabiMu

3. C 4yem MOKET BCTyHaTh BO B3aUMOJEHCTBUE?

A) ¢ BOAO#1, OCHOBHBIMH OKCHJIaMH, IIEJI0YaMH, HEKOTOPBIMH COJISIMU

b) ¢ Bo#oi1, KNCIOTHBIMU OKCUJAMHU, IIET0YAMU, HEKOTOPBIMU COISIMHU

B) ¢ Bo#oi1, KNCIOTHBIMU OKCUJAMH, KUCIOTAMH, HEKOTOPBIMHU COJIIMU

4. C nOMOUIBIO KAKOTO BEUIECTBA €I0 MOKHO OOHAPYKUTh?

A) penondranenna

b) 6pomHoit BosIBI

B) n3BecTKOBOIT BOJIBI

5. [IpuBeaute (akThl, KOTOPBIE TOKA3BIBAIOT OTPULATEIBHOE BIUSHHUE 3TOTO
rasza Ha JKeJIyJOYHO-KHUIIECUYHbIN TPAKT YEJIOBEKA.

2. IloBapenHas coJib

N3BectHo, uto B wMmupe pgoObiBaeTcsi mnpumepHo 100 MUUIMOHOB TOHH
[IOBAPEHHOM couM B rox. Ha mnumesBsle HYXIBI pPAacXoLyeTCs OKOJIO OIHOU
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YEeTBEPTOI YacTu 3Toro konudectsa. Kyna ke uner ocraapbHas coib?

[loBapeHHast coJib COBEPILIEHHO HEOOXOAMMA MPHU MPOU3BOJCTBE MSCHBIX U
pPBIOHBIX  KOHCEpPBOB, OHA UCIOJB3YeTCd B METAJUIyprHuecKodl  oTpaciu
MPOMBIIIJIEHHOCTH, TpU O00pabOTKEe MEXOB U paA3IMYHBIX KOXK, B IIpolecce
MPUTOTOBJICHUS] MbUIA, HWJET JUIsl TOJY4YEHUs] KalblLIMHUPOBAHHOW  COJBI,
npuMeHsieTcsi B MeaunuHe. OCHOBHOM MOTPEOUTENh COJIM — XUMHUYECKAsi OTpacib
MPOMBINLJIEHHOCTU. B 3TON 005lacTh HMCHOJIB3yeTCSl HE TOJIBKO caMa COjib, HO U
AJIEMEHTHI, COCTABISAIONIME €e. B mpouecce 3IeKTpoJin3a €€ pacTBopa MOIydaroT
XJIOp, BOJOpPOA W €IKui HaTp. M3 pacTBopa €IKOro HaTpa MOIYyYarOT TBEPAYIO
menoub — Kayctuk. CoeIuHssA BOAOPO C XJIOPOM, MOJYHYAIOT COISTHYIO KUCIIOTY.

3amaHue: cocTaBbTe YPABHEHUSI, ONMCAHHBIX B TEKCTE peaKkMid.

3. AueTuieH

OnHUM U3 caMbIX PaCPOCTPAHEHHBIX CIIOCOOOB CBAPKU TUIABICHUEM SIBIISIETCS
razoBas CBapka, KOTOpas MPOU3BOAMUTCS C OOpa30BaHMEM Ta30BOr0 IUIAMEHU B
KaHaiax cBapouHou ropesiku. OOpa3oBaHue ra30CBApOYHOIO MIAMEHU HEBO3MOXKHO
0e3 raza aretTuieHa. TeXHUYECKUN alleTUIICH MOIYYaloT U3 KapOuia KaabIusl.

3aganue

1. OObsicHuTe, KakoW (QU3MYECKUN TMOKa3aTedb IO3BOJSET MCIOJIb30BAThH
aleTUJIeH ISl CBapOYHBIX padoT;

2. CocTaBbTe YpaBHECHHE PEAKIUU MTOJYUYEHUS alleTUIIEHA;

3. CocTaBpTe YpaBHEHUE PEAKIIMU TOPEHUS ALICTUIICHA;

4. Bpiuucnute 00bEM aleTusIeHa MOJYYEHHOrO0 M3 KapOuja KalblUs Maccoit
128 r, comepxamero 5% mnpumeceil, eciam BbIxoH aunetuiieHa coctaBisieT 80% ot
TEOPETUYECKH BO3MOKHOTO.

4. MoJiouHasi KHCJI0TA

[IpomexyTOUHBIM TPOAYKTOM OOMEHA y TEIJIOKPOBHBIX >KMBOTHBIX SIBIISIETCS
MOJIOYHAsI KHCJIOTA. 3amax 3TOM KUCIOThI KPOBOCOCYIINE HACEKOMBIC YJIABIUBAIOT
Ha 3HAYUTEIIHLHOM PACCTOSIHUU.

3aganue

1. TloueMy Hacekombie (KOMaphl) OBLICTPO HAXOAST CBOIO KEPTBY?

2. YcranoBute (HopMysly MOJOYHOU KUCIOTHI, KOTOpasi MOMOTaeT HACEKOMBIM
HaxXOJIUTh TEIJIOKPOBHBIX >KUBOTHBIX, €CJM MAaCCOBBIE JIOJM JJIEMEHTOB B HeH
cocTaBistoT: yraepona — 40,00%, Bogopoaa — 6,67%, kucinopoaa — 53,33%.

3. CoctaBbTe CTPYKTYPHYIO (DOPMYITYy MOJIOYHOM KUCIOTHL. Haz0BUTE KUCTOTY
o HomeHnkiarype MIOITAK.

4. Ha oCHOBaHMH CTPOCHUS MOJIOYHOW KHUCIOTHI CHEIAWTE BBIBOJ O €€
XUMHUYECKUX CBOUCTBAX.

5. Haliqute B UHTEpHETE WIM [JPYrUX MCTOUYHMKAX HHPOPMAIUIO O
MIPUMEHEHUHN MOJIOYHOMN KHUCIIOTHI.

2.1.4. 3apnanus JadopaTopHbIX padboT

JlaGoparopHbie pabOTHI SIBIAIOTCS BaXXHOW 4YacThi0 y4eOHOro mpoiiecca Io
OUCIUIUIMHE W CHOCOOCTBYIOT (OPMHUPOBAHUIO Yy OOy4YalOIIMUXCA YMEHHUHI
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UCCIIEIOBAaTh XUMHWYECKHE NPOLeCChl M SBJICHUS (IUITAHUPOBATh U MPOBOJUTH
XUMUYECKUE SKCIEPUMEHTHI, MCCJEJ0BaTh BEIIECTBA U MPOBEPATh TUIOTE3HI,
o0pabaTbhiBaTh U MHTEPIPETUPOBATH PE3YIbTAThl IKCIIEPUMEHTOB). JlaGopaTopHbie
paboTHI M0 XUMHUHU MPETYCMOTPEHBI B KaXKJIOM pa3jieie OCHOBHOTO M MPUKJIIAHOIO
MopyJiei (Tad. 2).

Tabnuia 2. JlaboparopHbie pabOThI O XUMUHU

Pa3pnen JlaGoparopHasi pabora

Pazoen 2. Xumuueckue peaxyuu | Jlabopamopnan paooma 1. « Peaxyuu
2UOpONU3A»

Paznen 3. Ctpoenue u Jlabopamopnas paboma 2. «Ceoticmea
CBOMCTBAa HEOPTaHUYECKUX Memannos u Hememanios»
BEILIECTB
Pazoen 4. Cmpoenue u Jlabopamopnan paboma 3. «llonyuenue
CB0UCMBA OP2AHUUECKUX SMUNIEHA U U3YYeHUe e20 CBOUCTE»
seujecmea
Pazoen 5. Kunemuueckue u Jlabopamopnasn paboma 4 «H3yuenue
mepmoouHamuiecKue BIUAHUS PA3TUUHBIX (DAKMOPOB HA cCMeueHuUe
3AKOHOMEPHOCMU NPOMEKAHUS | XUMUYECKO20 PABHOBECUS»
XUMUYECKUX peaxkyuti
Pazoen 7. Kauecmesennvie Jlabopamopnas paboma 11. «Onpeoenernue
peaxyuu 0OHaAPYHCeHUs. COO0epIHCAHUsL Y2IEeKUCTI020 2A3d 8 8030yXe
OpP2AHUYeCKUX U noMeujeHuUs IKCNpecc-memooom»
Heop2aHuyecKux eeuecms

OobOopynoBanue jgadopaTtopuu ¥ pado4Yux MeCT JA0OPATOPUU: MEH3YPKH,
MUANETKU-KANEIbHUALBI, TEPMOMETPBI, MUKPOCKOIL, JIYIIbI, IPEIMETHBIE U MOKPOBHBIE
CTEKJIa, IUIAHIIEThl ISl KamelbHbIX peakiuii, ¢uiabTpoBajdbHas Oymara,
MPOMBIBAJIKUA, CTEKJISIHHbIE NPOOUPKH, PE3UHOBBIE MPOOKH, (oHapuku, HAOOP
PEaKTUBOB, CTEKJISIHHbIC MAJOUYKH, IITATUBBI JJIsI MPOOUPOK; MEPHBIC IUIUHIPHI,
BOPOHKHM CTEKJISIHHbIE, BOPOHKHM JAenuTelibHble IuinuHapuueckue (50-100 wmm),
CTYNKU C HeCTUKOM, (apdOopoBbIe YalllKU, TUHUETHI, GUILTPhl OyMakHbIC, BaTa,
MapJsi, 4acoOBbI€ CTEKJa, SJEKTPOIUIUTKHU, JaOOpaTOpHbIC IITATUBBI, CIHUPTOBHIE
TOpPENKH, CIHYKH, NpUOOp MJis MOJTY4YeHUs ra3zoB (WId MpoOHpKa C ra300TBOJHOMN
TpyOKoOil), JAepkatenu njisgi NpOOUPOK, CKISHKH JJIsl XpaHEHUsI pPEaKTUBOB,
pa3aaToyHbie JOTKU; XumMudeckue ctakanbl (50, 100 u 200 mut); mImaTean; MUHIETHI;
TUTEIbHBIE MU, CEKYHAOMEPHI (TaiiMepsl), MepHbIe npooupku (Ha 10-20 mu) u
MepHble KoJObl (25, 50, 100 m 200 wmu), BoasHas OaHa (WM TepMOCTaT),
CTEKJISTHHBIC MaJO4YK{;, KOHMYEeCKHEe KoJObl 1 tuTpoBanus (50 m 100 mu);
VWHJIMKATOPHBIE TOJOCKM Mg onpeneseHuss pH u cTaHgapTHas HHAWKATOPHAs
1IKajna; YHUBEPCAIbHBIN HHAUKATOP; nuneTku Ha 1, 10, 50 mn (unum mo3atopsl Ha 1,
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S5 u 10 mi), OropeTku JJsi TUTpOBaHMS, MenunuHckue mmpuilbl Ha 100-150 mu,
nabopaTopHble W/WIKM aHAUTUYECKUE Bechbl, pH-MeTpbl, CyIIUIbHBIA TIKA(, U JP.
nabopatopHoe 000pyI0BaHUE.

[IpuBenem mnpumepsl Ta0OPaTOPHBIX paboT mo pazaeny 2 «XUMUYECKUE
peakuun» u pazaeny 4 «CTpoeHHE U CBOMCTBA OPraHMYECKUX BEIIECTBY.

Pa3znen 2. Xumuueckne peakuuu. Jlaboparopnas padora 1. «Peakuun
THAPOJIH3a»

HazBanue Tembl Tema 2.2. «DIEKTpOJIUTHYECKAS TUCCOLMALIUS U
WOHHBIII OOMEH»

PesynbraTt 0OyueHusi | CocTaBiasiTh YpaBHEHHUSI XUMUYECKUX PpPEaKIUU
MOHHOTO OOMEHa C y4YacTUEM HEOPraHWYECKHX
BEILIECTB

OO0mue KOMIETEHIINT OK 01, OK 04

a) chopmynupyiite 1eNb MIAHUPYEMOTO SKCIIEPUMEHTA;

0) 00BACHUTE, KAaKOU MPOIIeCC HA3BIBAIOT THIPOIM30M, KaKOil OH ObIBacT;

B) OOBSICHHTE, KaKUe CYIIECTBYIOT CIHOCOOBI JOKa3aTeIbCTBA CYIIECTBOBAHUS THUIPOJIH3A
HEOPraHMYECKUX M OPraHUYEeCKUX BEIECTB;

') 0OBSCHUTE, KaK COCTABIISIETCS YpaBHEHHE THIPOIIN3A;

1) oObscHUTe, uTo Takoe pH? Kak 3aBUCUT NaHHBIN MOKa3aTelb OT KHUCIOTHOCTH WIIH
OCHOBHOCTH CPEJIbI paCTBOPA;

€) OOBSCHUTE XOJ BBITIOJIHEHUS SIKCIIEPUMEHTA TI0 PEIICHUI0 KaYeCTBEHHBIX 3a/1a4;

) TIEPEUYHCIUTE OCHOBHBIC ACMEKTHI COONIOJCHUS TEXHHKH OE30TMAacHOCTH Tpu paboTe C
arpecCUBHBIMU peareHTamu (TMAPOKCUI HATPHs).

OobopynoBanue u mocyaa PeakTusbl
1. CrexystHHBIE TPOOUPKHU 1. PactBop NaOH
2. lTatuB nis npoOUpok 2. PactBop Na,SOy4

3. PacrtBop AICl;

4.  PactBop Na,COj3

5.  PactBop Cu(OH),

6. KuciaoTHO-OCHOBHBIM HHAUKATOP
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Anroputm nposeaenusi onbiTa Ne 1

BOHpOC])I H 3aJaHUA

3ananme Ne 1. B Tpex mpoOupkax moa
HOMEpaMHM HaXOJIATCSl pAaCTBOPHI TPEX COJICH:
XJIOpHU/Ia AIIOMUHUS, Cyb(paTa HaTpus,
kapOoHara Hatpus. He mosb3ysick qpyrumu
pEaKTUBAMHU, ONIPEJEITUTE COCTAB KAk I0H
pOOHpPKH.

1. 1ath 0ObsCHEHHE TPOBEACHHBIM OIBITAM.
2. CocTaBUTh YpaBHEHMSI PEAKLIUM,

HMOHHOM BHAAX.

MPOTEKAIOIIKX B TPOOUPKE B MOJIEKYJIIPHOM U

AJIropuTM NpOBeAeHus onbiTa Ne 2

BOHpOC])I H 3aJaHUA

3aganue Ne 2. Uro npousoiiner, eciu
OXJIaZIUTh PACTBOP KapOOHAaTa HATPUS WIN
N00aBUTh K HEMY TUAPOKCH] HATPHSI?

1.1. Hanute B mpoGupky 1-2 M pacTBopa
KapOoHaTa HaTpHsl.

1.2. OnycTuTh NMPOOUPKY B CTaKaH C OYCHb
XOJIOAHOM BOJIOM MJIK CHETOM.

1.3. IIpoBeputs cpey pacTBopa Ipu
IIOMOIIY KHUCJIIOTHO-OCHOBHOT'O MHJUKATOPA.
1.4. 1o6GaBuTh K pacTBOpY KapOoHaTa
HATpUs TUAPOKCHU] HATPHSL.

1.Kakoii MHIMKATOp JIydllle UCIIOIb30BATh JIst
OTIpeeNIEHUs Cpebl pacTBopa?

2. CocTaBUTh COOTBETCTBYIOLIUE YPABHEHUS
XMUMHMUYECKUX PEAKLINN, B MOJIEKYJIIPHOM U
MOHHOM BHJIaX.

AJroputMm npoBeaeHusi onbiTa Ne 3

BOHpOC])I H 3aJaHUA

3aganme Ne 3. [IpoOneMHBII OMBIT.

1.1. B onny nmpoOHpKy ¢ pacCTBOpOM
cynbdara menu (II) mpunute pactBop
THJIPOKCUIA HATPUSI.

1.2. Bo BTOpYIO IPOOHPKY C paCTBOPOM
cynbdara menu (II) mpunute pactBop
KapOOHaTa HaTpHsl.

1.3. CpaBHUTH IBET 0OPa3YIOIIHUXCS
OCaJIKOB.

1.4. O6paTuTh BHUMaHUE Ha BbI/ICIICHUE
rasa B 0JIHOM U3 IPOOUPOK.

1.5. Onpenenuth, OTKya MOXKET
BBLAEIATHCI DTOT ras?

1.6. IIpoBepuTh KaUECTBEHHBIN COCTAB ra3a
rOpsILLEH JTyYUHKOMU.

1.7. OOBACHUTH MPOUCXOIAIIIEE SBIICHUE.

1. CocTaBUTH COOTBETCTBYIOLIUE YPABHEHUS
XUMHMUYECKUX PEAKLINN, B MOJIEKYJIIPHOM U
NOHHOM BHJIaX.
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AnroputM nposejaenusi onbita Ne 4 Bonpocs! u 3a1anusn

3aganue Ne 4. [IpoOaeMHBI OIBIT. 1. OOBSICHUTH MPOUCXOIAIIICE SIBICHUE.
1.1. K pactBOpYy X/10pHAa adtOMUHUS 2. CocTaBUTbh COOTBETCTBYIOLIUE YPABHEHUS
IPUIUTH PacTBOp KapOOHATa HATPHSL. XUMHMUYECKUX PEAKLINN, B MOJIEKYJIIPHOM U

MOHHOM BHJIaX.
3. OTBETUTH HAa BOIIPOCHI.

JIist 4ero B MEUIIMHCKOM ITPaKTUKE
HCIOJIB3YIOT PACTBOP MUTHEBOM COJIBI IS
MIOJIOCKAHUS IPU BOCHAIIUTEIbHBIX
3abosneBaHusx ropia? KakoBa poib ruiposmsa
B nnpupoze? IToueMy pacTBop Mblila IEHUTCS B
Boze?

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

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

Paznen 4. ®u3uko-xuMHYeCKHe CBOIICTBA HEOPraHMYECKHUX BellleCTB.
JlaGopaTopHasi pabora 2. «<CBOMCTBa METAILJIOB»

HasBanune teMbl 4.2  @OU3NKO-XUMHUUYECKUE CBOUCTBA
HEOPraHWYECKHUX BEIIECTB

Pe3ynbTaTt 0OyueHust | YcraHaBiuBaTh 3aBUCHUMOCTb ¢buszuKo-
XUMHUYECKUX CBOWCTB HEOPTaHUYECKUX BELIECTB
OT CTPOEHHUSI aTOMOB M MOJEKYJ, a TaKX€E TuIla
KPUCTAIUIMYECKON PELIETKU

OO01mue KOMIETEHIINT OK 01, OK 02

Obopyoosanue: MTATUB C IPOOHPKAMHU.

Peakmuebl: pacTBOp IIMHKA XJIOpHJIA, KYIIpyM cyibdaTa, TUIIOMOYM XJIOpUZIa, ILTIOMOYM
HUTpaTa, KyIpyM HUTpATa, XJOPUIHONW KUCIOTHI, CyIb(paTHON KUCIOTHI, ME/lb, IMHK, CBUHEII.

C npaBuiaMu TEXHUKH 0€30TaCHOCTH O3HAKOMIICH:

TOAITUCH

Xon padoTsr:

OnbIt 1. Cpasnenue xumuyeckoi akmusHoOCmMu MEMAlos.

A). Bo3bmute nBe mpobupku. B mepByto noneiite 2 Ml pacTBOpa COJIM IIMHKA, BO BTOPYIO
npobupky 2 mia pactBopa conu menu (II). B mepByio mpoOHUpKy MOJIOKUTE KyCOYEK MEIH, BO
BTOPYIO — LIUHK.

Habnwoenus:

3anuwume xumuyeckyro peakyuio 8 MoIeKyIApHoU popme u UOHHOU opme

B). Bo3pbmure ae uucTeie mpoOupku. B mepByro Hameiite 2 mi pacTBopa ILTIOMOYM
HUTpaTa, BO BTOPYIO — CTOJIBKO ke pacTBopa KynpyM (II) HutpaTta. B nepByto npoOupky omycta
KYyCOYEK M€Y, BO BTOPYIO — KyCOUYEK CBUHIIA.

Habniooenus:
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3anuwume xumuueckyro peakyuro 8 MONEKYIAPHOU hopme u UOHHOU (hopme

OnbIT 2. Bo30eticmaus Memaios ¢ pacmeopamu KUCiom.

Bo3zbMeMm Tpu uucThie mpoOupku. B mepByio mpoOMpKy OMYCTHMM KyCOY€K MeEIH, BO
BTOPYIO — MarHus, B TPEThIO — IIMHKA. B KaXXayr0 mpoOupKy HalbeM 1Mo 2-3 mMil pa30aBICHHOTO
pactBopa cynb(paTHON KHCIOTHI.

Habnwooenus:

3anuwume xumuyecKyio peakyuio 8 MOJIEKYIAPHOU Gopme U UOHHOU (opme

OnbIT3. B3aumoodeticmeue memannios ¢ 60001.

Bo3bpMuTe TpU UYMCTBIX MPOOUPKH. B MepByr OMycTUTE KyCOYEK MEIH, BO BTOPYIO —
MarHus, B TPETHIO - IMHKA. B Kax1y10 U3 mpoOUpoK HaJleHTe 1Mo 2 M BOJBI.

Habnwoenus:
B Tex npobupkax, rie He Mpou30II0 HUKAaKUX U3MEHEHH, HarpenTe.

Habnooenus:
3anuwume xumuueckylo peakyuro 6 MOIEKYJISAPHOU hopme u UOHHOU (hopme

CnesaiiTe 00IMii BLIBOI:
Kaxue xumuuecxue ceolicmea memanniog 6vl paccmompenu 8 Xode aabopamopHOU
pabomwi?

Pa3nen S. CkopocTh XUMHYECKUX pPeaKIuid.
XuMH4Yeckoe paBHOBecHE
JlabopaTopHasi padora 4. «<CkopocTh XMMUYeCKUX peakuuii. Cmenienue
XHMHY€CKOr0 PABHOBECHS»

Ha3zsanue tembl Tema 5. CKOpOCTh XUMUYECKHUX PEAKIIHN.
XVWMHAYECKOE paBHOBECUE

PesynbraTt 0OyueHusi | OOOCHOBaHHE WM3MEHEHUSI CKOPOCTU TEUYCHUS
XUMUYECKUX  peakiui, uX  OoOpaTUMOCTH.
Oc00EHHOCTH XUMHYECKOTO PaBHOBECHS.

OO01mue KOMIETEHIINT OK 01, OK 02

Heo0xonumblie npudoOpbI M peaKTUBBI: IITATUB C MPOOUPKAMHU, 3aKUM IS
mpooupoxk, ropenka, pactsopsl FeCl;, KCNS, K,Cr20,, H,SO,4, KOH, pactBopsr
Hoaa u Kkpaxmana, KpucTtayuindeckuil peHoadraneuH.

HOpﬂ)]OK BBIINIOJIHCHUA paﬁoTbI

OmnbiT 1 BiinsiHME KOHIIEHTpAMyU pearupyoluX BEIECTB HA XUMUYECKOE PaBHOBECHE

B sTOM ombiTe n3ydaercs oOpaTuMas peakuus Mexay pactBopamu ximopuaa xenesa(Ill) FeCl3 u
ponannna kanust KCNS. PacTBop npuoOpeTaer KpacHyto OKpacKy BCIEACTBUE 00pa30BaHUs
poaanunaa xxene3a(lll) Fe(CNS)3.

[To n3MeHeHHI0 MHTEHCUBHOCTH OKpAIIMBAaHUS PAacTBOPAa MOXHO C/AENATh BBIBOJ 00 M3MEHEHNUU
koHneHTpanuu Fe(CNS)3, a, 3Ha4nT, ¥ 0 CMEIIEHUU PaBHOBECHSI 00paTHMOTro IpoIiecca.

1 B mpo6upky BHecuTe o aBe-Tpu Karu pactBopoB FeCI3 u KCNS. OtMersTe mpoucxoasime
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U3MEHEHHUS.

2 JloBeaure 0O0BEM MOJYYEHHOTO pacTBOpa HpUOMU3UTENBbHO A0 2/3 mpobupku. JIErkum
B30AITHIBAaHMEM II€peMENIaiiTe pacTBOpP IO OJHOPOJHOTO OKpAIIMBAaHHUS W pa3JeluTe €ro Ha
YeThIpe MPOOUPKH.

3 B onny u3 mpobupok no karisim 1obassTe pactBop FeCl3, Bo BTopyto — pactBop KCNS, B
TPETHIO — HECKOJIBKO MUKpoIumnarened kpuctaumanueckoro KCI no nosiBinenns BUIUMBIX
U3MEHEHUN. I3MeHeHne MHTEHCUBHOCTH OKpAIIMBAHUS pACTBOPOB JIETKO 3aMETUTh CPABHEHUEM C
OKpacKoil pacTBopa B UeTBEPTON MPOOUPKeE.

4 Pe3ynbTaThl HAOMIOJICHHN 3aHECUTE B TAOIUILY.

Ne . M3Mmenenue HHTEHCUBHOCTH Hanpasnenue cmenienus
JloGaBiisieMblil peareHT
OKpaIlIMBaHUs pacTBOPA paBHOBECHS
1 | FeCl;
2 | KCNS
3 | KCl

5 3anumure ypaBHeHue peakuuu mexay FeCI3 u KCNS, cocraBbre
BBIPAKEHNE KOHCTAHThI PABHOBECHSI 3TOM peaKlyu.

B BbIBOJax OTMEThTE, B KAaKOM HAIIPaBICHMM CMEIIAETCS PaBHOBECHE IPU YBEIMYEHUU
KOHIIeHTpauuii ucxoaubix BemecTB? IIpoaykTos? JlaliTe 0ObsSCHEHHE 3TOMY SBICHHIO C TOYKH
3penus npuHuuna Jle [llatense. Bauser nu n3MeHeHHEe NaBleHUS HA CMEIIEHHUE PAaBHOBECUS B
HCCIIETyeMOM cucteme?

OmnbIT 2 BiinsiHue cpejibl Ha CMEIIEHNE XUMUUYECKOTO PaBHOBECUS

B pactBopax, coneprkalux MEeCTUBAIIEHTHBIA XpOM, ycTaHaBiauBaercs papHosecue 2Cr0O 2— + 2—
4 + 2H 2 Cr207+ H20 xpomar-uoH OuxpoMaT-uoH (KENTHIN) (OpaHkeBblid) 3meHeHue
KOHLIEHTpALlMK HOHOB Bojopoaa H+ cMmelaeT 3To paBHOBECHE.

1 B mpo6upky nmomectute 5-6 kanenb pacropa K2Cr207.

2 K »sromy pacTBOpy MO KamuisiM J00aBisiiTe KOHIIEHTPHUPOBAHHBIA pAacTBOp ULIENOYH U
HabIro1aiiTe N3MEHEHUE OKPACKH.

3 Korpa pactBop craHer *ENThIM, J00aBbTE M0 KAIUIIM KOHIEHTPHUPOBAHHYIO CEPHYIO KUCIOTY U
HabGnronaiiTe nosiBjieHne OpaHKeBOH OKPACKH.

4 OnbIT MOXHO NOBTOPSATh HECKOJBKO pa3. Crenaiite BbIBOJ O BIUSHUU KUCIOTHOCTU CpPEbl Ha
YCTOMYUBOCTH XpOMAT- U OUXPOMaT-HOHOB.

OnbiT 3 BiinssHue TemnepaTypsl Ha XUMHUYECKOE PAaBHOBECUE
IIpu B3aumMoneHCTBMM HoJa ¢ KpaxmaloMm o0pa3yeTcsi CHHEe BELIECTBO CIIOKHOTO COCTaBa
(Monokpaxmail) Mol + KpaxMan & HoJoKpaxmall

1 B npobupky Haneiite 3—4 M pacTBopa Kpaxmana U no0aBpTe 2-3 Karig pacTBopa Hona (10
MIOSIBJIEHUSI CHHEN OKPACKH).

2 Harpeiite nmpoOupky 1 Habm0aliTe M3MEHEHNE OKpaIluBaHUs pacTBopa. Oxmagure npooupky
BOJIOHM, OTMEThTE MPOUCXOIAIINE U3MEHEHHUS.

4 Cpenaiite BbIBOJ O TeruioBoM 3¢ dexte AH peakiuu oOpazoBaHHs HomoKpaxmaia. DK30- MU
SHJIOTEPMHUECKUM SIBIISICTCS 3TOT Ipoiecc?

JlaiiTe 0ObsICHEHHE ITOMY SIBJICHHUIO C TOUKH 3peHus npuHuuna Jle [latense.

Pazngen 7. CtpoeHue U CBOMCTBA OPraHuvYecKkux BeuiecTs. JlabopaTropHas
pabota 3. «[losiyyeHue 3THIIEHA ¥ H3YUEHHE €r0 CBOICTB»

Ha3zBanue tembl Tema 7.2. «CBoMCTBa OPraHUYECKUX
COEIMHEHN»
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YcraHnaBnuBaTh 3aBUCUMOCTD ¢buszuKo-
XUMHUYECKHX CBOMCTB OPraHMYECKUX BEHIECTB OT
CTPOEHUS MOJIEKYJT

Pe3ynpraT 00yueHus

OO01mue KOMIETEHIINT OK 01, OK 02 OK 04

1. Bonpocsl 1u1s Jonycka K JadopaTtopHoii padore

a) chopMyIUpyHTE LEb MITAHUPYEMOTO SKCIIEPUMEHTA;

0) 00BSICHUTE, K KAKOMY KJIaCCy OPraHUYECKUX BEIIECTB OTHOCUTCS STUJICH;

B) OOBSICHUTE, KaKUMH XUMHUYECKHMMH CBOWCTBaMU 00JIalalOT BelleCcTBa
JAHHOTO KJacca, Kakue KauyeCTBEHHbIE peakluu [Js1 UX OOHapy>KeHUs
UCIIONB3YIOTCS;

r) OOBSICHUTE, KAK MOXHO MOJYYUTh BEIIECTBA JAHHOTO KJacca COCIMHEHUN B
1a00pPaTOPHBIX YCIOBUSX;

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

€) MEePEeUrCINTEe OCHOBHBIE ACMEKThl COOIIOICHUSI TEXHUKH 0€30MacHOCTH TIPHU

padore ¢ JIBXK (3TWJIOBBIM  CHIUPT), arpecCUBHBIMM  pEareHTaMu
(KOHIIEHTpUPOBaHHAsE ~ CEpHasi  KHUCJIOTa),  HAarpeBaTelbHBIMU  HpUOOpaMu
(ciupTOBKA).
2. IlpoBeenue onbITOB
OobopynoBanue u mocyaa PeakTusbl

1. CrexnsHHBIE TPOOUPKHU 1.  KonuentpupoBanusiii pactBop H,SO,

2. UlTatuB nms npoOUpok 2. OTHIIOBBIN CITAPT

3. CoupTtoBKa 3. PactBop KMnO,

4. Couykn 4. bpomHas Bojia

5. Ilecok

Anroputm nposeaenusi onbiTa Ne 1 Bonpocs! u 3a1anus

1. Ilony4nTs 3TWIIEH IETHAPATALHEN 3THIOBOTO
crupTa, 0OHAPYKUTh €r0, U3y4YUTh €r0 CBOWCTBA.
1.1. B npoGupky HanuTh 2—3 MJI 3TUIOBOTO CIIHPTA
1 OCTOPOXXHO 100aBUTH 6—9 M
KOHIIEHTPUPOBAHHOW CEPHOU KHUCIOTHI. 3aTeEM
BCBHINIaTh HEMHOTO MTPOKAJIEHHOT'O MECKA (IIECOK MU
MEJIKHE KYCOUYKHU NEM3bl BBOJSAT ISl TOI'O, YTOOBI
MPEIOTBPATUTH TOTYKH KUAKOCTH IIPU KUIICHUN).

1. Yto mpoucxoaur B
npobupke? Uto
Habmogaete?

2. K kakomy Ty
XUMUYECKAX PEAKIINN
OTHOCSITCS 3TH
npoueccol? Kak
Ha3bIBAIOTCS !
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3akpbITh TPOOUPKY MPOOKOH € ra300TBOAHOM 3. Kak mMeHsieTcst okpacka

TpyOKOi1, 3aKpPENUTh €€ B IITATUBE U OCTOPOKHO pactBopoB? [Touemy?
HArpeTh COJAEPKUMOE IpoOupKH (puc.1) 4. Kakum 1riaMeHem
CH roput stuiien? Iouemy?
2774
~N 5. CocTaBUTh ypaBHEHHUS
MecoK / V]
C.H.OH -5 ' IIPOTEKAFOLIUX
1s0 (13
H.SO, — MPOIECCOB.

(xoHIL)

2Ny

Q.’;j 4

Br,  KMnO,

1.2. OcTop0XHO, pABHOMEPHO HArpeTh CMECH.

1.3. B npyryro npobupky Hanente 2—3 mi
pa30aBIeHHOTO pacTBOpa NEpMaHraHara Kajaus, u
MPOMYCTUTE Yepe3 HEero ras.

1.4. B Tpetbio npoOUpKy HAIUTH 2—3 M OpOMHOM
BOJIbI, OIYCTUTH Fa300TBOJIHYIO TPYOKY J0 JIHA 3TOU
MpOOHUPKHU U MPOIYCTUTH Yepe3 OPOMHYIO BOTY
BBIJICIIAIOLIUANCS Ta3.

1.5. BeiHyTh ra300TBOJIHYIO TPYOKY U3 pacTBOpa U
MOBEPHYTH €€ OTBEPCTUEM KBEPXY, MOJIKEUb
BBLICIISIOIINNCA Ta3 (puc.2).

C.H;OH (aTtuno-
BBI# CIINPT)

H2S0;

3. O0paboTka pe3yJIbTATOB ONBLITOB

1. Tlpoananu3upoBaTh COOTBETCTBHUE TMOJYYEHHBIX PE3YIbTATOB CIIOCOOaM
MOJYyYEHUsI HENPENECIbHBIX YIIIEBOAOPOJIOB psAna 3TuieHa (ankeHoB). Caenathb
COOTBETCTBYIOIINI BBIBOJ,.

2. ChopMynupoBaTh BIBOJ O PUBHKO-XUMUYECKUX CBOMCTBAX ATHIICHA.

3. ChopmynupoBaTh BBIBOJ O clioco0ax 0OHAPYKEHUS ITUIICHA.
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Pazngen 7. Ctpoenue U CBOMCTBA OpraHuvYeckux BeuiecTs. JlabopaTropHas
pabora 4. «OnpeaesieHue coaep:KaHus YIJIEeKHCJI0r0 ra3a B BO31yxe
NMOMeIeHHUs IKCIPeCcC-MeTOA0M»

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

NESTEIIbHOCTU YEJIOBEKa

Pe3ynbTaT 0OyueHus: | YcraHaBiuBaTh 3aBUCUMOCTD ¢busuKo-
XUMHUYECKHX CBOVMCTB OPraHMYECKUX BEHIECTB OT
CTPOEHUS MOJIEKYJT

OO01mue KOMIETEHIINT OK 01, OK 02 OK 04

Jnst onpenenenus konueHTpauu CO2 B Bo3ayxe pa3pab0oTaHO HECKOJIBKO METOA0B, HO
B CaHUTApHOW MpaKTHKEe Hanbojee MIMPOKOE MPUMEHEHHE HaIle]d MOPTATUBHBINA SKCHPECCHBIN
meton Jlynre-Llekkennopda B momudukarmu J1.B. I[Ipoxoposa.

[IpyHuun MeToa OCHOBAaH Ha NPONYCKAHWHM MCCIEAYEMOTO BO3JyXa dYepes
TUTPOBAHHBIM PACTBOp YIVIEKUCIOTO HATpus B NpucyrcTBuUM (QeHondranenna. Ilpu stom
npoucxomut peakiuss Na2CO3+H20+CO2=2NaHCO3. PactBop ¢eHondTanenna, KOTOPbI
MMeEeT PO30BYI0 OKPACKy B IIETOYHOU cpene, nmocie cBs3biBanus CO2 obecrBeunBaeTcs (Kucias
cpena).

AHaJIN3 HccieayeMbIX Pod

[lepen ananu3oM BO3[yXa TOTOBAT paOOUYMl pPAcTBOpP VYIVIEKUCIOTO HATPHUS C
koHueHTpauuen 0,1 M nyrem pasBenenust cranaaptHoro pactsopa Na2CO3. [lng atoro k 2 M
crangapTHoro pactBopa Na2CO3 mnpuOaBistior 8 M JUCTWIIMPOBAaHHOM Bonbl. PacTBOp
TIIATENbHO MEepeMelnBatoT, nobasisor 2-3 kamwm 0,1% pactBopa denondranenna. PactBop
NEPEeHOCAT B CKISAHKY (puc. 1) wim B mmpui (puc. 2). B mepBom ciyyae K JUIMHHON TpyOKe
CKJISTHKU-TIOTJIOTUTENSI C YTOHYEHHBIM HOCUKOM IPHUCOEAMHSIIOT PE3MHOBYIO IPYIIY C KIanaHOM
WM HeOOJIBIIUM OTBEPCTHEM. MENIEHHO C)KuMasi M OBICTPO OTIIyCKas TPYIILY, MPOIyBAIOT Yepes3
pacTBOp MccienyeMmslid Bo3ayX. Ilocne kaxaol ImpoayBKH CKIISIHKY BCTPSIXMBAOT JUIS IIOJHOIO
noryomieHuss 6 CO2 u3 nopuuu Bo3ayxa.

Jlia orpannuenus nocrymieHuss CO2 ¢ BO3yXOM BO BPEMs BCTPSXUBAHMSI CKIISIHKU Ha
KOPOTKHI KOHEIl CTEKJIIHHOW TPYOKH CKIISHKU-TIOTJIOTUTENS HaJeBAlOT PE3UHKY, Ha KOTOPOM
(buKCHpyeTcs 3aXKHIM.
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Puc. 1. — IIpubop mnst onpenenenus koHuentpauun CO2 mo Jlynre-Liekkennopdy a —
pe3uHOBasi Tpylia JUlsl MPOIYBKH BO3/AyXa C KJIANaHOM; O — CKJISIHKAa C pacTBOPOM COJbI U
denondranenna

Puc. 2. — llInpun nns onpeaenenus koHueHtpauu CO2

Bo BTOpom cnywae B mmpui, HamonHeHHBIH 10 M paGouero pacTtBopa cCOIbl C
beHondTasenHoM, epka ero BepTUKaIbHO, HAOMPAIOT MOPLHUIO0 MCCIETYEMOrO BO3/ayXa. 3aTeM
SHEPrUYHBIM BCTpsAXUBaHUEM (7-8 pa3) BO3IyX IPHUBOJAAT B KOHTAKT C NOTJIOTUTENIEM, [TOCIIE YETO
BO3/yX BBITAJIKMBAETCS M BMECTO HEro HAaOMpaeTcs OJHA 3a JPYro MOPLUU HCCIEAYEMOTO
BO3/lyXa JI0 IOJIHOTO O0OecIBeuYMBaHUs pacTBopa B mimpuie. CUUTAIOT KOJIMYECTBO OOBEMOB
(mop1mit) Bo3ayxa, MOIIeANTNX Ha 00SCIIBEYMBAHUE PACTBOPA.

AHanu3 BO3AyXa IPOBOAAT B TMOMEUIEHMM M (WJIM) 3a MpeAesaMu IOMEIIECHHUS
(atMocepHbIit BO3ayX). PesynbTar paccuMTHIBAIOT MO OOpaTHOW MNPOIMOPIMH HA OCHOBAHUH
COIOCTABJICHUSI KOJIMYECTBA M3PACXOJIOBAHHBIX OOBEMOB (MOPIMI) TPyl WIM ININPHIEB M
koHneHTpauun CO2 B armocheprom Boznyxe (0,03 %) um B KOHKPETHOM HCCIEIyeMOM
nomeleHuy, rae onpeaensercs koHueHtpauus CO2. Coxpepxkanue yriaekucioro rasa ( CO2 C
%) BeruncisioT o ¢opmyne: ma CO V'V C =0,03[2, rae 0,03 — conepxanue yriekuciioro rasa
B arMochepHOM Bo3ayxe, %; Va — o00beM arMoc(hepHOro BO3[yxa, MPOIIEIIIETO Yepe3
MOTJIOTUTENb, ¢M3 ; VII — 00beM BO3yXa MOMELICHHUS, POLIEAIIETO Yepe3 MOrJ0OTUTENb, CM3 .

[Io mosydeHHBIM pe3yabTaTaM JENaloT BBIBOJ O COOTBETCTBHH MpOO BO3Iyxa
CaHUTAPHO-TUTMEHUYECKUM HOpMaM M OLIEHUBAIOT Ka4eCTBO BO3/lyXa B IOMEUIEHUHN
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2.2. OueHo4YHBbIe CpeACTBA PYO0EKHOro (TeMATHYECKOr0) KOHTPOJISI 1O
JUCHUIIINHE «XHUMHUA»

PyGexHblil (TeMaTUYeCKUi) KOHTPOJIb IO AUCHUIIINHE «XHUMUS» TPOBOIUTCS
B (opMe KOHTPOJIbHBIX PadOT MO pa3jeiaM OCHOBHOI'O MOAYJS HAa OTIEJbHBIX
3aHATHUAX, KEMCOB U yUeOHO-UCCIEA0BATEIbCKUX MPOEKTOB.

2.2.1. KoutpoJbHble padoThl 10 pa3aeiam

KoHTponbHble paOOThl MO XMMHHU KakK OIIEHOYHBIE CpEICTBAa PYOEKHOTO
KOHTPOJISI 3aBEPIIAIOT M3ydyeHHEe | wiMm 2 TeMaTHYECKMX pa3lesioB OCHOBHOTO
MO/TYJISI.

Pazgen 2. Xummnueckme peaknuu. Konrpouabhnas padora «CrtpoeHme

BeIeCTBa U XUMHICCKHUC PCAKIITNHN»
3aodanue 1. Tecm ¢ 6b100poM 00H020 8epHO20 omeema
1.0 npocTom BEHIECTBE, @ HE 0 XMMUYECKOM 3JIEMEHTE KUCJIOPO/I UJET PEUb B BHIPAKEHUU:
A) BCeM KHBBIM CYITIECTBAM JIJIS IbIXaHUSI HEOOXO0 UM KHUCIOPO/T;
b) kucnopon BXOIUT B COCTAB IIIMHBI U ITECKA;
B) xucnopoa BXOAUT B COCTAaB BOJBI;
I') kucnopoa BXOAUT B COCTaB OKCHJIOB;
2. OUabTPOBAaHUEM MOKHO Pa3JIEIUTh CMEChH, COCTOSIIIYIO:
A) 13 BOJBI U caxapa; B) u3 Oen3uHa ¥ BOEL;
B) u3 pacturensHOro Macna v BOJbI; I') ¥3 rJIMHEI ¥ BOBI
3. ®du3nUUecKoe ABJICHUE — DTO:
A) I'openue cBeun; b) nouepHeHne MeIHOM JIACTUHBI IPU HarPEBAHUU HA OTHE;

B) 3amep3anue Boabl; I') mpoTtyxanue siina;
4. CrakaH, rBO3/1b, JIO’KKa, IPOOUpPKA OTHOCSTCA K:
A) BemecTBaM; b) ¢pusnueckum sSBICHUSIM;
B) ¢dusuueckum tenam; I') xuMudecKkuM SIBICHUSIM
5. CnoxHOE BEIIECTBO — ATO:
A) BOJIOpO; b) consnas kuciora; B) cepa; I') kucnopo;
6.0THOCHUTENBHAS MOJIEKYJISIPHASI Macca HauOOJIbIIIast y BEIIecTBa ¢ OpMYIIoi:
A) NH3; B) N205; B) NOZ; F) NaNO3;
7. 3anuce 4N, o3Hayaer:
A) 2 MOJIEKYIBI a30Ta; b) 4 Mmonekynsl a3oTa;
B) 6 atomoB a3ora; I') 8 atoMOB a3oTa;

8.Cepa mposBisieT HaUOOJBINYIO BAICHTHOCTh B COSAMHEHUH C (POPMYIION:
A) H,S; b) SO,; B) SOs; I') Na,S;

9.MaccoBas o kucinoposa B cynbpate Hatpuss NapSO4 paBHa:
A) 22,5%; b) 45,1%; B) 32,4%; I') 56,2%

10. Bogopos KoiMyecTBOM BEIIECTBa S MOJIb (H.y.) 3aHUMaeT 00BEM:
A) 11,2 b) 112 m; B) 89,6 n; I 22,4 m;

11.®opMysbl OCHOBHOTO OKCH/IA, KUCJIOTHOTO OKCHUJIA, KUCIIOTBI, COJIM COOTBETCTBEHHO
3aMMCcaHbl 110 HOMEPOM:

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

B) FeO, ZnO, ZnCl, HCI; I"BaO, SOz, FeSO4 H3PO..

12. Pacnpenenenne 3JIeKTPOHOB 10 YPOBHSAM aTOMa BBIPAKEHO psaoM uucen 2,8,2. Kakomy
XUMHUYECKOMY 3JIEMEHTY 3TO COOTBETCTBYET?
A) Maruuio; b) kpemuutio; B) xucnopony; I') yrnepony.
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13. Kucnopo B 1abopaTopuu MOXKHO TOIYYUTh:
A) pa3nokeHueM Mnepokcuia BOJ0OPOa; b) paznoxxenunem xinopara kanus; B)
pa3ioKeHueM nepMaHranara kaiuus; [) BceMu mepedrclieHHBIMU crioco0amMu
14.0xcun docdopa (V) pearupyer c:

A) HaTpuem; b) oxcunom cepst (1V);
B) cepnoii kucnotoii; I') rugpokcuioM HaTpusl.
3aodanue 2.

[Tpu ropenuu 46,5 r pocdopa obpazopaincs okcua pochopa(V). Beruucnure ero maccey.
3adanue 3. PacctaBbTe KOX(PQHUIMEHTH B YPABHEHUSAX PEAKLUH, YKQKUTE THII PEaKLIUU:

1. FCC12 + C12 — FCC13
2. AI(OH)3 — A1203 + HQO
3. FeCl; + NaOH — NaCl + Fe(OH);

3aoanue 4. Hanuimmure ypaBHEHUS peakiUil, ¢ MOMOIIBI0 KOTOPHIX MOXHO OCYIIECTBUTH
cienyomue npespamieHus. PaccraBbre K03 PHUIIHEHTEI.

FCQO3—> FCQ (SO4)3—> FC(OH)3 — F6203

3aoanue 5. CocTaBbTe IEKTPOHHYIO U Tpaguueckyto GopMymy it XUMUYECKOTO JIEMEHTa
noj Homepom 13.

Pa3nen 4. CTpOCHI/Ie H CBOIiCTBa HCOPraHN4YCCKHUX BCIIICCTB. KOHTpO.]]bHaﬂ

padora «CBOMCTBA HEOPraHUYECKUX BelIeCTB»

1. BelnucaTh U3 CIMCKa BEIIECTB OKCUbI, OCHOBAHMSI, KUCIOTHI , COJIM U Ha3BaTh UX:

HZSO4 , CU(OH)Q,K3PO4, CaO,

2. CoctaBuTh POPMYIIBI COCTUHEHUI:

a) okcuaa yrinepona( II) ,0) ruapokcuma Meau, B) XJIOPOBOIOPOTHOM KUCIIOTHL, T) CyibdaTa
HaTpUs

3. HamucaTh ypaBHEHHS] XUMUYECKUX PEAKIIMI:

a) H,SO4 + Mg 06) Na, O + HBr B) SO, + CaO r)CaCOs + HCI n) AICl; + AgNO;

VYka3arb Ha3BaHUS MPOAYKTOB PEAKIIHH.

4. 3anmaua. Kakas macca HaTpus notpeOyeTcs Ui peakliuu B3auMoieiicTBus ¢ 16 T cepsl,
€CITU B pe3yabTaTe peakluu o0pazoBaiics Cynbhug HATpHs?

5. OcCymecTBUTh MEPEeX0bl: KaTUi— OKCHJ] KalTUs— TUAPOKCHU]] KISl — Cyab(aT Kajus

Bapuanr 2

1. BeinmucaTh U3 CIIMCKa BEIECTB OKCHJIbI, OCHOBAHUS, KUCIOTHI , COJIM U Ha3BaTh
ux: NaOH , H3PO4, SOZ , CaC03

2 . CoctaBuTh (POPMYJIBI COCTMHEHUI:

a) okcuza azora ( IV) ,0) ruapokcuna kanus, B) XJI0pHIa HATPUS, T) cyabpuaa oapus

3. HamucaTh ypaBHEHHSI XUMUYECKUX PEAKIIUI:

a) HC1+ K 6) K, O + HBr B) CaCOj3; + H, SO4 1) CO,+ CaO n) Ba(OH); + SiO»

VYka3aTh Ha3BaHUs IPOAYKTOB PEAKIIHH.

4. Beraucnure 06beM raz000pa3HOTo XJ0pa, KOTOPBINA BCTYIUT B PEAKLIUIO C HATPUEM, JUIS
nostyuenus 11,7 r xinopuaa HaTpusl.

5. OcymecTBUTH nepexopl: cepa— okcua cepol (IV) —cepHucTas kucnota —Cynbpur
HaTpUs

Pa3znea 7. CtpoeHue m CBOMCTBA OpraHuYeckux BemecTB. KoHTpoJbHAs
pabdora «CTpoeHue ¥ CBOWCTBA OPraHUYeCKNX BelIeCTB»
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1. Tunm XMMHUYECKOH CBSI3U MEXIYy aTOMaMU YIIIepoa B MOJIEKYJIE BEIIECTB, (POPMYJIIbI KOTOPBIX
C3H4 u CH4

A. OpunapHas u nBoiiHas b. J[BoiiHas ¥ oguHapHas

B. Tpounas u nBoiinas I'. TpoliHag u oguHapHas

2. O6mas popmymna CnH2n cooTBeTCTBYET:

A. Anxanam b. Ankenam. B. Ankunam. I'. Apenam. JI. [{ukioankanam

3. MonekynspHas GopmMyia yriaeBo10poia C OTHOCUTEIBHOM IIIOTHOCTHIO 10 BOJOPOY paBHa 28:
A. C4H10. b. C4HS8. B. C4H6. I'. C3HS8. 1. C3H6

4. BemectBa, hopmynsl kotopbix CH2 = CH2 u CH2 = CH — CH2 — CH3, sBnstotcs:

A. BemectBamu paznbix kiaccoB. b. 'omonoramu.

B. M3omepamu. I'. OgHUM U T€M K€ BEILIECTBOM.

5. YcTaHOBUTE COOTBETCTBUE.

®opmyiia Knacc
COEIMHECHHUS COEIMHECHUS
A. 1. AnxaHsl
C17H35COOH
| B. C6H6 | 2. Ankenst |
| B. HCHO | 3. Ankumsr. |
| T.C2H50H || 4. Apennt |
H. C5H10 5.
Anbaeruapl
E.CH4 6.
KapOonoBeie
KUCJIOTHI
| K.C3H4 | 7. Cruprer |

6. Peakuus nerupupoBaHus — 3T0. ...
7. MaccoBas nons yriaepoaa B nponuneHe 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 moub.
9. MaccoBas oy BogopoJa B yraepozae 14,3%, oTHocuTenpHas INIOTHOCTD 110 BOAOPOLY paBHA
21. Ompenenute Gopmyiy.
10. BeiBeauTe UCTUHHYIO (hOPMYITy OpPraHHYECKOTo coequHenus, coaepsxamiero 40,03% C, 6,67%
H, u 53,30% O. Monsipnas macca janHoro coenquHenus pasHa 180 r/moiib. HazoBuTe BeliecTso.
11. K kakoMy THITy OTHOCST peaKkluio, ypaBHEHHE KOTOPOM IPUBEIEHO HUXKE?
CH3 —CH30CH2 =CH2 + H2
12. CocraBbTe cTpyKTYypHBIE hopmyssl n3omepos coctaBa CSH10. Ha3oBure Bemectna.

2.2.2. Keiicbl
Keiicpl uCHONB3YIOTCS B KadeCTBE OIICHOYHOTO CpeACTBa B pazzaene 8
MIPUKJIATHOTO MOYJIS, Ux COJICp)KaHHE onpeesaeTcs C y4eTOM

npodecCUOHaNbHOW  HampaBlieHHOCTH oOpaszoBaTenbHOM  mporpammel  CIIO.
[Iprmepsl TEM KEUCOB:
1. Tlorennenue KkauMaTa U BBICBOOOK/IEHHUE Ta30BbIX TUAPATOB CO JIHA OKEaHa.
2. byayuue Matepuaisl 1Sl MAIIKHOCTPOCHUS.
3. HoBble MaTepuanbl sl COJIHEUHBIX OaTtapeil.
5. XUMHYECKHUE 3JIEMEHTHI B KU3HU YETIOBEKA.
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6. BogopoiHas sHepreTHka.

Keiic Nel. «XJ710p B KU3HH Ye10BeKa»

B Snonun oO6beauHeHHbIMU cuiaMu HallMoOHanbHOTO MHCTUTYTA 3J0POBBS U
[IpedextypHoro ynuBepcutrera CuUI3YyOKH OBUIO MPOBEIAEHO UCCIEIOBAHUE.
VYueHble BBISICHWIM, YTO €CTECTBEHHBIE OPraHUYECKUE BEMIECTBA BCTYIAKOT B
PEaKIMIO C XJIOPUPOBAHHON BOJOW U3-TIOJT KpaHa, oOpa3ysl OMacHble COeAUHEHUS,
KOTOpPBIE MOTYT CIYKUTh IIPUYMHOMN paka. Takue coenuHeHus HasbiBaroTcss MX, 10O
ecTb «MyTtares ukc» Wi «Hem3BeCcTHbIM MyTareH».

3agaHus:

1. Ilpemnoxute cnocoObl YMEHBIIEHUS SJOBUTOTO BIMSHUSA XJIOpa B
MMATHEBOW BOJE HA OPraHWU3M YEIIOBEKA.

2. Ucxons u3 cBoeil )XKM3HEHHOW MPAKTUKU, NPUOIU3UTEIBLHO pacCUMUTAlTe,
CKOJIBKO XJIOPUPOBAHHOW BOJbI BbI UCIIOJIB3YETE B TEUEHUE IHS U [T KaKUX LEIen?

3. Kakue opransl yenoBeka 00JIbllie BCETO CTPAJaloT OT BO3AEHCTBUS XJ1opa?

4. Kak BnusieT XJOpUpOBaHHAS BOJIA HA YEJIOBEKA MPU KyNaHUU ?

5. Haitgute pomosHUTENbHYHO HHPOpMaNMIO O 3aMeHe XJiopa IpHu
00e33apaKUBaHUM BOJIHI.

6. Uccnenyiite pa3nuyHble TOBaphl OBITOBOM XHMHUU B CBOEM JOME.
CocTtaBbTe CIHMCOK XJIOPCOJEPKAIIUX COCAUHEHUN, YKaKUTE MEPbl 0€30MacHOCTH
pu paboTe ¢ HUMHU.

Keiic No2. «<Bogoponomoouin — mar B Oyayiiee»

Aptromobmin Honda FCX Clarity Ha BOJOPOJHBIX TOIUIMBHBIX 3JIEMEHTaX
e3aaT no poporam Eponsl ¢ 2009 roma. B 2011 rony Honda npucoegunaniace k
eBporelickoMy mapTHepcTBy 3kosorndHod sHeprun (Clean Energy Partnership),
MOCJIE€ 4Yero BbIBEJAa HA TMEPBbIM IUIAH MPOU3BOJACTBO 3JKOJOTMYECKH UHMCTBHIX
apromoOmineil. A Ha Ilstom MockoBckoM MexayHapoanom aBrocaioHe BA3
MpEACTaBUI CBOIO HOBUHKY «Jlama-AHT3m» ¢ OajioHaMH BOJOPOAa U KUCIOPO/Ia.

3agaHus:

1. Ilouemy MHOTHE aBTOMOOWJIbHBIE KOMIAHUU pa3pabaThIBalOT aBTOMOOWIIH,
paboTarolue Ha BOJIOPOTHOM TOILTUBE?

2. Kak BBIXJIONHBIE Ta3bl aBTOMOOWJEH, pabdOTarOIUMX Ha YTIEBOJIOPOIHOM
TOIUJIMBE, BIUSIOT HA 3JI0POBbE YEIOBEKA?

3. Kakue «+» U «—» BBl BUAUTE y BOJOPOIOMOOUIIEH?

4. Haligute 1OMOTHUTENbHYIO HHGOPMAIIMIO 00 UX YCTPOUCTRBE.

5. Ecnim B Bameil cembe WIM Yy BalluX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOACUYUTANTE, CKOJbKO MPUOTU3UTEIBHO JUTPOB OCEH3MHA, Ta3a U KAKOW MapKu
HCTOJIB3YETE €XKETHEBHO.

6. Kakue BemiecTBa U B KAKOM KOJUYECTBE MOTYT HaXOJUTHCS B BBIXJIOMHBIX
raszax BallluX aBTOMOOUJIEH?
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2.3. OHeHOquIe Cpe)]CTBa IlpOMe)KyTO‘IHOﬁ aTrecralum 1Mo JUCIHMIIJIMHE
«XUMHUA»

[IpomexyTouHast aTTecTanus Mo AUCHUILIUHE «XUMUS» MPOBOIUTCS B hopme

nud.3ageTa
Ilepeuensb 3axannii U@ PepeHIUPOBAHHOIO 3a4YeTa

1.DneKkTpoauTHYeCKas TUCCOIMALINS BEMIECTB C HOHHOW U MOJSPHON KOBAJIEHTHOU
XUMHUYECKOU CBA3BIO.
2.Peakiiuisi HOHHOTO OOMEHA U YCJIOBUS UX MPOTEKAHUS.
3.0xcubl, uX Kiaccuukanus 1 XUMUYECKHe CBOMCTBRA.
4.0OcHoBaHuUsl, UX Ki1acCU(UKaLMSI U XUMUYECKUE CBOMCTBA B CBETE MPE/ICTaBICHUN
00 3JEKTPOIUTUYECKON TUCCOLUAIIUY.
5.KucnoTsl, ux knaccuukaius U XuMuueckue cBoictra B ceete TO/I.
6.Conu, ux Kiaccuukauy 1 XUMAYeCKHUe CBOMCTBA B cBeTe TO/I.
7.CKOpPOCTh XUMHYECKOUN pEAKIUH, €€ 3aBUCUMOCTD OT Pa3JIMYHBIX YCIOBUM.
8.00paTUMOCTh XUMUYECKON peakiuu. XMMHUYECKOE PABHOBECHUE U YCIOBHUS €rO
CMEILICHUS.
9.0KUCAUTETHO-BOCTAHOBUTEIBHBIEC PEAKLINU.
10.ITepnoanyeckuii 3aKOH U IEPUOIAYECKAS] CHCTEMA XUMUYECKHUX 3yieMeHToB /. 1.
MenzeneeBa B CBETE CTPOCHHS aTOMA.
11.Buapl XUuMHYECKOU CBS3H.
12.Knaccudukanuss XdkMU4eCKUX PEaKIIU.
13.00611ue cBoiCTBa HEMETAIIOB, 0COOEHHOCTH CTPOCHHS UX aTOMOB.
14.Bpicuive KHCIOPOAOCOAEPKAIIME KHCIOThl XUMHUUYECKHAX 3JIEMEHTOB TPETHETO
MEepUOJIa, X CBOMCTBA U CPABHUTEIIbHAS XapaKTEPUCTUKA CBOMCTB.
15.BogopoiHble COENVMHEHUST HEMETAIJIOB. 3aKOHOMEPHOCTM B HM3MEHEHUM HX
CBOWCTB B CBSI3U C TOJIO)KECHUEM XUMHUYECKHX 3JJIEMEHTOB B IEPUOIUYECKOU
cucreme J[.M1.Menneneena.
16.0061111€e CBOMCTBA METAIJIOB, OCOOCHHOCTH CTPOEHUS X aTOMOB.
17.XapakTeprcTUKa METAVIOB MEPBOM TPyl TJIABHOW MOArPYIIbl, 0COOEHHOCTH
CTPOEHUA UX aTOMOB.
18.XapakTepucTKa METAJUIOB BTOPOM TPYIIIBI IIaBHOW HOATPYIIIIBL.
19.Bpicuine OKCHIIBI XUMUYECKUX 3JIEMEHTOB TPETHETO MEproaa. 3aKOHOMEPHOCTH
UX COCTaB B CBSI3U C MOJOKEHUEM XHMHUYECKHX 3JIEMEHTOB B MEPHOIHYECKOU
CUCTEME.
20. JKeme30 — MOJIOKEHHWE B MNEPUOJMYECKONM CHUCTEME XHMMHYECKUX JJIIEMEHTOB
JI..MenneneeBa, ctpoeHusl aToMa, (U3NUECKHE CBOMCTBA, XUMHYECKHE CBOMCTBA,
MIPUMEHECHHUE.
21.Teopus cTpoeHUs OPraHUYECKUX COCAUHEHHMI. 3HAYEHUE TEOPHUU ISl Pa3BUTHUS
HayKHU.
22.130Mepusi OPraHuYECKUX COCTUHEHUN €€ BUIBI.
23.IlpenensHble yriieBoAbl. MeTaH, €ro cocTaB, CTPOCHHE, XUMUYECKHE CBOMCTBA.
24 IMuxnonapaduHbl, UX CTPOEHHE, CBOMCTBA, HAX0XKICHUE B IPUPOJIC.
25.0TUnoBBIE YIIEBOJBI, UX CTPOCHHUE, CBOMCTBA IMOJIYYEHUS U HCIOJIb30BAHUA B
OPraHUYECKOU CUCTEME.
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26./lueHoBBIE YTIIEBONBI, UX CTPOCHHE, CBOICTBA, MOJIYYECHHUS U MPAKTHUYECKOE
3aJlaHue.

27 IlpupoaHble UCTOUYHUKU YTJIEBOJOPOAOB: ra3, HepTh. Mcmonb3oBaHue HX B
KauyeCTBE TOIJIMBA U B XUMHUYECKOM CHHTE3E.

28.AneTUIIeH, €ro CTPOCHUE U CBOMCTBA, OJIYUYECHUS U IPUMEHECHUS.

29.beH30H, €ro CTpoeHNe, CBOMCTBA, TOJTYUYEHUS U IPUMECHEHUS.

30.1IpenenbHble OTHOATOMHBIE CIIUPTHI, KX CTPOCHUE, CBOMCTBA Y MPUMEHEHUS.
31.DeHod, ero CTPOEHUE, CBOMCTBA U MPUMEHECHUS.

32.I1po0seMbl 3alIUThI OKPYKAIOIIEH CPEIbl.

JakiouyeHue
®OHJ OIEHOYHBIX CPEJICTB MO TUCITUTINHE «XHUMHUSI» COCTOUT U3 OIEHOYHBIX

CPEACTB TEKYyIIEro, pyOexKHOro (TEMAaTHYECKOTO) KOHTPOJs U  3aJaHuil
IIPOMEKYTOYHOM aTTECTALINU.
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