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1. MACHOPT MMPOT'PAMMBI YUEBHOM JUCHUILJINHBI

1.1. Ob6aacTh NpUMeHEeHHUs TPOTPAMMBI
[IporpamMma y4yeOHOW AMCUMILIMHBI SIBISETCS YacTbIO OCHOBHOM MpodeccHOHaIbHOM
oOpa3oBatensHOil mporpammbl B cooTBeTcTBUE ¢ PI'OC mo cmemmansHocTn CITO 40.02.02
[TpaBooxpaHuTeNnbHas ACSITEILHOCTD.
[Tporpamma yueOHOM JUCIUIUTMHBI MOKET OBITH HCIIOJIb30BaHA:
— B JIOTIOJHUTEIHLHOM MpodecCHOHATBPHOM 00pa3oBaHuU (B TpOrpaMmax MOBBIIICHHS
KBaJM(HUKAIIUU U TIEPETIOATOTOBKH )

1.2. MecTto Yy4eOHOIl [MCUMILUIMHBI B CTPYKType OCHOBHOH mpodeccHoOHAILHOM
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

YyebHag  QUCLMIUIMHA  «XHWMHSA»  SBJISETCS  0a30BOM  AUCHUIUIMHON  IIHUKIIA
«O0meobpazoBarenabHas MOATOTOBKA, MPOrPaMMbl MMOATOTOBKH CIIEIUAINCTOB CPEIHErO 3BEHA
B coorBerctBUM ¢ PI'OC CIIO mno cnenuansHoctu 40.02.02 IIpaBooxpaHuTenbHas
JIEATEIbHOCTD.
1.3.11esin 1 3a1a4M JUCHUILIMHBI — TPEOOBAHUS K Pe3yJbTAaTaM OCBOEHMS TUCHHUILIMHBI:

Henp muctumiuuuel  «XuMus»: (GOPMUPOBAHHE Yy CTYACHTOB MPEJCTaBICHUS O
XUMHUYECKOW COCTaBJISIONICH €CTECTBEHHO-HAYYHOM KApTUHBI MHUpa KaK OCHOBBI TMPUHSATHS
pElIeHUI B JKU3HEHHBIX M IPOU3BOACTBEHHBIX CHUTYallUsX, OTBETCTBEHHOI'O IIOBEJICHUS B
IIPUPOJHOM cpene.

3anayu AUCIUIUIVHBL:

1) chopmupoBaTh MOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX MPOIIECCOB U
ABJICHUM B OKpYXarolled cpene, LEJOCTHOW HaydHOW KapTUHBl MHUpa, B3aUMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYIJbI HEOPTraHMYECKHX M OPraHWYEeCKHX BEIIECTB,
YpaBHEHUSI XUMHUYECKUX PEAKIMHi, OOBSICHATH WX CMBICI, WHTEPIPETHPOBATH PE3yIbTaThl
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) copMupoBaTh HABBIKK MPOBEACHUS MPOCTEUIINX XUMHUUYECKUX IKCIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM C COOMIOJIEHMEM TpaBuUil Oe30MacHOro OOpamieHusT C BeleCTBAaMU U
1a00paTOPHBIM 000PYIOBaHUEM;

4) pa3BUTh YMEHHS MCIOIb30BaTh HH(POPMAIIUIO XUMHUYECKOTO XapaKTepa U3 PasIHuHbIX
HMCTOYHHUKOB;

5) chopmupoBaTh yYMEHUS MPOTHO3UPOBATH TOCJIEACTBUS CBOCH MAESITENLHOCTH U
XUMUYECKHUX TTPUPOIHBIX, OBITOBBIX U MMPOU3BOJCTBEHHBIX MPOIIECCOB;

6) copMupoOBaTH MOHMMAaHNUE 3HAYUMOCTHU JOCTHKEHUN XUMUYECKON HAyKU U
TEXHOJIOTH JIJIsl Pa3BUTHSI COLMATBLHOM M MPOU3BOJICTBEHHOU cep.

Oco0oe 3HaueHNE AUCHIUIIIMHA UMeeT npu popmupoBanuu u pazsutuu OK:



Koa n nHaumeHnoBanue
¢opMupyembIX KOMNIETEHUHH

Hﬂa}mpyeMLle pe3yabTaTbl 0OCBOCHUA TUCHUIIJINHDBI

O01me

JAucuunianHapHblie

OK 2. [loHnMaTh 1 aHaJIU3UPOBATH
BOIPOCHI IICHHOCTHO-
MOTHBAIIMOHHOH CepHI.

B wactn TPyAOBOT'O BOCIMTAHUS:

- TOTOBHOCTDH K TpyAay, OCO3HaHHC OCHHOCTH
MacCTCpCTBa, prI[OJ'IIO6I/IC;
- TOTOBHOCTh K aKTHBHOM JCATCIIBPHOCTH

TEXHOJIOTHYECKOW W COIMAIILHOM HAIMpPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIMHPOBATh,  IUIAHUPOBaTh U
CaMOCTOSITEIIPHO BBITIONHATH TAKYIO JCSITETbHOCTD;

- MHTEpeC K pasInIHbIM cdepaMm TpodecCHOHATBHON
JICSATEIILHOCTH,

Ognazienue YHHUBEPCATHHBIMH
MO3HABATCILHBIMU JCHCTBUSAMHU:

a) 0a30BbIC JIOTUYECKUE JICHCTBHSL:

- CaMOCTOSATENBHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBAThH
npo0JeMy, pacCMaTPHUBAThH €€ BCECTOPOHHE;

y4IeOHBIMU

- YCTaHaBJIUBaTh  CYIISCTBEHHBIH MpH3HAK  WIH
OCHOBaHHUS JUIA CpaBHEHMs, Kilaccu(UKAUU U
0000111eHHS;

- ONPEJICTATh IeNH JACATSILHOCTH, 3a/1aBaTh MapaMeTph
U KPUTEPHUH UX JOCTHKCHUS;

- BBIABIATH 3aKOHOMEPHOCTH U TPOTHBOpPEYHS B
paccMaTpUBAEMBIX SIBIICHUSX;

- BHOCHUTb KOPPEKTHBBI B JICSATEIBHOCTH, OIICHHBAThH
COOTBETCTBHE PE3yJbTaTOB IICJIIM, OLICHUBATh PUCKU
IIOCIEACTBHUN NESITENHHOCTH,

- pasBUBATh KPEATHBHOC MBIIIICHAE TPH PEIICHUN
JKU3HEHHBIX MPOOIIeM

0) 60a30BBIC HUCCIICIOBATCIIBCKUE TCHCTBHS:

- BIAJCTh HABBIKAMU Yy4eOHO-UCCIICTIOBATEIBCKON |
MPOCKTHOM  JCSATEIbHOCTH, HAaBBIKAMH Pa3pCIICHHUS
mpo0Jem;

- BBIBIATh NPUYUHHO-CIICJCTBEHHBIE  CBSI3M W
aKTyaJlu3UpoBaTh 3aady, BBIABUIaTh THIIOTE3y €¢
pellIeHus, HaXOIUTh apryMEHTBl I JOKa3aTeJIbCTBa

- BIIQJIETh CUCTEMON XMMHYECKHUX 3HAHHUH, KOTOpas BKIFOYAET:
OCHOBOIIOJIATAIOIIAE TIOHATUS (XUMHUYSCKUN 3JIEMEHT, aToM,
JNIEKTPOHHAsE 000J0YKa aTroma, S-, p-, O-3JIEKTPOHHbBIC
opOWTamTM  aroMoOB,  HWOH,  MOJIEKyJld,  BAJCHTHOCTE,
3NIEKTPOOTPHULIATEIILHOCTh, CTCIICHb OKHUCICHHS, XUMHUYECKas
CBsI3b, MOJIb, MOJISIPHASI MacCa, MOJISIPHBIN 00bEM, YIIIEpOAHBIN
ckener, (yHKIIMOHAIbHAS TpyNIa, pajuKal, W30Mepus,
HM30MEpPHI, TOMOJOTHYECKUH psfl, TOMOJOTH, YTIEBOAOPOIHI,
KHUCJIOPOJ- M a30TCOJACPIKAIUE COCAMHCHUS, OHOJIOTMYECKU
AKTUBHBIE BemIecTBa (YTJIEBOABI, XHUPHI, OEIKH), MOHOMED,
[OJIMMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOIEKYIISIPHBIE
COCJIUHCHHMSI, KPUCTAJUTMYECKAsT PEIIETKA, THIThI XUMHUYECKHX
peakiui (OKHCITUTETHHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHAOTEpPMUYECKHE, pEeakIud HWOHHOTO OOMEeHa), pacTBOp,
AIEKTPOJIUTHI, HEDJICKTPOJIUTHI, ANEKTPOIUTHYECKAS
JUCCOIMAITMS,  OKHCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCThH
XUMHYECKON peakIuy, XUMHUYECKOe PaBHOBECHE), TEOPHUU W
3aKOHBI (TEOpHsI XHMHYECKOTO CTPOCHUS OPTraHUYeCKHX
BemectB A.M. byrtnepoBa, Teopus 3IEKTPOIUTUUECKON
Jucconuanuu, nepuonnyeckuit 3akod .M. Menneneepa, 3aKkoH
COXpPaHEHUsI MacChl), 3aKOHOMEPHOCTH, CHMBOJIHMYECKUI SI3BIK
XUMHH, (AKTOJOTHYECKHE CBEACHUS O CBOMCTBax, COCTaBe,
MOJIlydeHUM W O€30MaCHOM  HCIOJIb30BAHUM  BaXKHEUIIMX
HEOPTaHWYECKUX W OPraHUYecKWX BEIIECTB B OBITY U
MIPAKTHUYECKOH JIEATENFHOCTH YEIOBEKa;

- YMETh BBIABJISATH XapaKTePHbIC MPHU3HAKK M B3aMMOCBS3b
W3YYCHHBIX TOHSATHHA, IPUMEHSITh COOTBETCTBYIONINE MOHATHUS
P OIUCAaHWHM CTPOSHUS M CBOWCTB HEOPraHUYECKUX U
OPraHMYECKUX BEIIECTB M WX NPEBPAICHHI; BBISBIIATH
B3aMMOCBSI3b  XUMHUYCCKHX 3HAHUH C  TMOHATHSAMH U
MIPEICTABICHUSIMH JIPYTUX €CTECTBEHHOHAYYHBIX IIPEJIMETORB;

- yMeTh  WCIOJIb30BaTh  HAWUMEHOBAHMS  XUMHUYECKHX
COEJIMHEHU MEXIYHapOJAHOI0 COl3a TEOPETUYECKOU W




CBOMX YTBEPKJICHMI, 3aJlaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

- aHAJIM3UPOBATH MOIYUYCHHBIC B XOJIC PEIICHUS 3aJauu
pe3yNbTaThl, KPUTUYECKU OLICHUBATH UX TOCTOBEPHOCTD,
MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

- YMeTb MEpPEHOCUTh 3HAHHUS B I[O3HABATEIHHYIO U
MPAKTHYECKYIO 00JIACTH KU3HEACATEIIBHOCTH;

- YMETh UHTETPUPOBATH 3HAHUA U3 Pa3HBIX IPEIMETHBIX
obnacrei;

- BBIJIBUTATh HOBBIE HJEH, MpeajiaraTb OpUTHHAIbHBIC
TOJIXO/IbI ¥ PEILICHUS;

- CIIOCOOHOCTH MX MCIIOJb30BAaHMUS B IT03HABATEILHON U
COLMAJIBHOW MPAKTUKE

MPUKIAIHON XHMHU M TPUBUAJIbHBIC HA3BaHMS BaXKHEHIIHX
BEIIECTB (aTHneH, alleTUIIEH, TJIUICPHH, dhenom,
(dopManberus, yKCyCHas KHWCJIOTa, TJIUIMH, yrapHBIA Ta3,
VIJACKUCHBIN Ta3, aMMHaK, TallleHas W3BeCTh, HeralieHas
W3BECTh, MUTHhEBas COJA W JPYTHX), COCTABJIATH (QOPMYIIBI
HCOPTaHMYECKUX W OPTraHUYEeCKHX BEIIECTB, YpPaBHCHUS
XUMHUYECKUX PEaKIid, OOBSICHATh WX CMBICI; TOJITBEPKIATh
XapaKTEePHbIC XUMUYECKUE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIUMH IKCIIEPUMEHTAMU W 3aITUCSIMH YPaBHEHHUN
XUMHUYECKUX PEaKITUii;

- yMeThb YCTaHaBIWBaThb MPUHAMICIKHOCTh  H3YUYEHHBIX
HEOPraHMYECKUX U OPraHHYECKHX BEIIECTB K OMPEACICHHBIM
KJIacCaM M TPYIIaM COCIUHCHHIA, XapaKTePU30BaTh UX COCTaB
nu Ba)KHCﬁHIHe CBOfICTBa; OHpCI[eJ'IHTI) BUAbBI XHUMHUYCCKUX
CBsi3el (KOBaJIeHTHAs, MOHHAs, MeTaJuIndecKas, BOJAOPOIHAs),

THUIIBI KPUCTAJUTMYECKUX perieTox BEIIECTB;
KJIacCU(PHUIMPOBATh XUMHUYECKUE PEAKIINY;
- chopMupoBaTh  IpPEACTABICHUS: 0  XUMHYECKOil

COCTaBIISIIOIIEH €CTECTBCHHOHAYYHOH KapTUHBI MHpA, POJIH
XUMUU B TO3HAHWW SIBJICHUH NpPUPOABI, B (HOpPMHUPOBAHUH
MBILUIEHUST W KYyJIbTYPhl JIMYHOCTH, €€ (PYHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOW Uil PEIICHUS] NPaKTUIECKUX
3a7a4 U KOJIOTUMECKH 0OOCHOBaHHOTO OTHOIICHHS K CBOEMY
3]I0POBBIO U IIPUPOJHOH CpELE;

- YMEThb NPOBOAWUTH PACUEThl MO XUMHYECKHM (GopMmylam H
YPaBHEHUSIM XMMHYECKUX PpEaKUuid C  HCIOJb30BaHUEM
(u3NYeCKUX  BEJNWYMH, XapakKTepU3YIOUIMX BelIeCTBAa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpPMajbHbIE
yCIOBUS) Ta30B, KOJHMYECTBA BEIIECTBA; HCIOIb30BaTh
CHUCTEMHbIEe XMMHWYECKHE 3HaHMSA [JIsl TPUHATUS DPELICHUH B
KOHKPETHBIX  JKM3HEHHBIX  CHUTyalUsX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM

OK 4. IIpuHuMaTh pemeHus B
CTaHJIAPTHBIX M HECTAHIAPTHBIX
CUTyalUsIX, B TOM YHCIIE CUTYalUsIX
pHUCKa, M HECTH 33 HUX

- 'OTOBHOCTb K CaMOPAa3BUTUIO, CAMOCTOSATCIILHOCTH H
CaMOOIIPCACIICHUIO,

-OBJIaACHUC  HAaBBIKaMHU y‘le6HO-HCCHCﬂOBaTeHLCKOﬁ,
HpOCKTHOﬁ n COHHaﬂLHOﬁ JACATCIIBHOCTH,

- YMETh IIJIaHUPOBATH U BBIIOJIHATh XUMHUECKUN SKCIIEPUMEHT
(mpeBpaimieHusi OpPTaHWYECKHX BEIIECTB IIPH HArpeBaHUH,
[IOJIyUEHUE JTWICHA U M3Y4YEHHE €ro CBOWCTB, KaUeCTBECHHbBIE
peakUuu Ha alnbJEeTHJbl, KpaxMaJl, YKCYCHYK KHUCIIOTY,




OTBCTCTBCHHOCTD.

OsgnajgeHue
JICHCTBUSAMU:
0) coBMeCTHas ACSITCIBbHOCTh:

- IOHUMATh U UCTOJB30BaTh MPEUMYIIECTBA KOMaHIHOM
Y MHIUBUAYATbHON paOOTHL;

- TpPUHUMATh IETU COBMECTHOW  JICATEIBHOCTH,
OpPraHM30BBIBATh U KOOPAMHUPOBATH JCHCTBHS 1O €€
JOCTIKCHMIO: COCTaBJIATh IaH JICHCTBHM,
pacrupenensiTh polid C Y4eTOM MHEHHHA YYaCTHHKOB
00Cy)aTh Pe3yIbTaThl COBMECTHOM paOOTHI;

- KOOPAWHHUPOBATH W BBIMIOJHATH PadOTy B YCIOBHSX

YHUBEpPCAJIbHBIMHA KOMMYHHUKAaTUBHBIMHA

pealbHOTO,  BHPTYaIbHOTO W  KOMOMHHPOBAaHHOTO
B3aUMOJICUCTBUS;

- OCYILIECTBIIATh MO3UTUBHOE CTpaTEeTrnyecKoe
MOBEJACHUE B PA3NMYHBIX CHUTyaUusX, IPOSABIATH

TBOPYECTBO U BOOOpaKeHUE, ObITh HHUIIMATHBHBIM
Ognaznenue YHUBEPCATLHBIMU PETYJIATUBHBIMU
NEUCTBUSIMU:

T) IpUHSTHE ceOs U APYTHX JIIOIEH:

- IPUHUMATh MOTHBBI U apTyMEHTHI JAPYTUX JIOACH NpU
aHaIM3e Pe3yabTaToOB ICATEIbHOCTH;

- MPU3HABaTh CBOE MPaBO W MPaBO JPYTUX JIONEH Ha
OIINOKH;

- pa3BHBAaThH CIIOCOOHOCTH MOHUMATh MUP C MTO3UIUU
JIPYTOT0 YeJI0BEKa,

JIeHaTtypanus OENKOB IpH HArpeBaHWW, I[BETHBIE DPEAKIIHU
OCJIKOB; TPOBOJIUTH PEAKIIMH HOHHOTO OOMEHA, OIPEACIITH
Cpely BOIHBIX pacTBOpOB, KaueCTBEHHbIC pEaKUUH Ha
cyibdar-, kapOOHAT- U XJIOPUA-aHUOHBI, HA KAaTHOH aMMOHHSI;
pemaTh dKCIepUMeHTaIbHBIC 3aMaun Mo TeMaM "Metamisl" u
"Hemetamnsl") B COOTBETCTBUM C TPAaBWIAMH TEXHHUKH
O0e3omacHOCTH  Tpu  OOpalleHWH C  BEUIECTBAMH U
nabopaTOpHEIM 000pPYAOBAaHUEM; TIPEACTABIATh PE3yIbTaThI
XUMHYECKOTO JKCIEepuMeHTa B ¢opMe 3amuch ypaBHEHUH
COOTBETCTBYIOIIMX pPeakuuii U (popMyaupoBaTh BBIBOIABI Ha
OCHOBE 3THX PE3yJTbTaTOB

OK 6. Ocy1iecTBIsITh TOUCK U
WCTIOJIb30BaHKue HH(OpMAIINHY,
He00x0uMOoH 17151 3P PEeKTUBHOTO
BBITIOJTHEHHS TTPOPECCHOHATBLHBIX
3aj1a4, IPOECCHOHAIILHOTO U
JINYHOCTHOT'O Pa3BUTHS.

B 00nacti LeHHOCTH HayYHOTO TIO3HAHMS:

- c(OpMHPOBAHHOCTH MHPOBO33pPEHHUA,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKd M OOIIECTBEHHOM NPAaKTHUKH, OCHOBAHHOIO Ha
JIUanore  KyJIbTyp, CHOCOOCTBYIOIIETO OCO3HAaHHIO
CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

- COBEpLICHCTBOBAHHE S3BIKOBOH M UYHUTATEILCKOW
KyJIBTYpPbl Kak CpEACTBAa B3aUMOACUCTBHA MEXKIY
JIOIBMU ¥ TIO3HAHUS MUDA;
- OCO3HAaHHE LEHHOCTHU
TOTOBHOCTh OCYIIECTBIISITh

HAay4YHOW JEATENBHOCTH,
IPOEKTHYIO u

- YMETh IJIAHUPOBATH M BBIIIOJIHATH XUMHUECKUN SKCIIEPUMEHT
(mpeBpalieHUsT OpPraHWYECKHX BEIIECTB IIPH HarpeBaHUH,
MOJTyYeHHe ITHIEHAa M WM3Y4YEeHHE €ro CBOMCTB, KaueCTBEHHBIE
peakuuu Ha albeTHUIbl, Kpaxmall, YKCYCHYI KHCIOTY;
JeHaTypauusi O€NKOB MpU HarpeBaHUM, IBETHbIC pPEaKIUH
OCJIKOB; MPOBOJUTH PEAKIMH HOHHOIO OOMEHA, ONpEACIATh
Cpely BOIHBIX pAacTBOPOB, KadeCTBEHHBIE pEaKIUH Ha
cynbdar-, kKapOoHaT- U XJIOPHUI-aHHOHBI, HA KATHOH aMMOHWUS;
pemaTh dKCIepUMEHTaIbHBIC 3a7a9n Mo TeMaM "Mertamisl" u
"Hemerambl") B COOTBETCTBMM C MPaBWIAMH TEXHHUKH
0e30macHOCTH  Npu  OOpalleHMH ¢ BEUIECTBAMH W




HCCIIEZIOBATEIILCKYIO JIESITEIbHOCTh MHANBUIYAIFHO H B
Tpy1me;

Osnaznenue YHHUBEPCaTbHBIMU
M03HABATEIbHBIMH ACHCTBHAMU:

B) paboTa ¢ mHpOpMAaIHEH:

- BIAJETh HAaBBIKAMHM MONY4YEeHUS HH(POpMaIMHU U3
WUCTOYHUKOB  pa3HBIX  THIOB,  CAaMOCTOSTEIBHO
OCYIIECTBIISITH TIOMCK, AaHAIN3, CHUCTEMaTH3ALHIO |
MHTEPIPETAIMI0O HHPOPMAIUU PA3TUYHBIX BHIOB |
(hopm mpeacTaBIeHuUS;

- cO3/1aBaTh TEKCTHl B PA3IMYHBIX (opMaTax ¢ y4eToM
Ha3HAUYeHWs WHPOpPMAIMK ¥ IIEJICBOH ayIUTOpHH,
BHIOMpasi ONTUMaNBHYI0 (OpMYy TpEACTaBICHUS U
BU3yaJIM3allly;

- OLICHUBATh JIOCTOBEPHOCTD, JETUTUMHOCTD
WHQOPMAINH, €€ COOTBETCTBHE MPABOBLIM M MOPAJIBbHO-
ITHYECKHM HOpPMaM;

- HCHIOJIB30BAaTh CpencTBa MH(DOPMALMOHHBIX |
KOMMYHHKAIIMOHHBIX ~ TEXHOJOTWH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX U OpPraHU3allMOHHBIX
3ama4y  C coOmfolieHHeM TpeOOBaHWH HAPTrOHOMUKH,
TEXHHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
NPaBOBBIX U ITUYECKUX HOPM, HOPM MH(POPMAIOHHOM
0e30ImacHoCTH;

- BJIA/ICTh HABBIKAMU PACIIO3HABAHUS U 3aIUTHI
nHpOopMaIK, HPOPMAIIMOHHON 0€30TTaCHOCTH
JIMYHOCTH,

y4eOHBIMU

1abopaTopHBIM 00OPYIOBAaHUEM; TPEJCTABISTh PE3yJbTAThI
XUMHYECKOTO0 JKCIEpUMEHTa B (QOpMe 3amucy ypaBHEHHH
COOTBETCTBYIOIIMX pPeakuuii U (popMynupoBaTh BBIBOABI Ha
OCHOBE ITUX PE3YJIbTaTOB;

- yMeTh AaHAIM3HUPOBATh XHMHYECKYI)  HH(POPMAIHIO,
MOJy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CPEICTB MAacCOBOIi
nHpopmanun, cetb IHTEpHET U Ipyrue);

- BIIQJIETh OCHOBHBIMH METOJIaMU HAYYHOTO TIO3HAHHSI BEIICCTB
A XUMHUYECKHX  sBJICHHN  (HaOmomeHWe, W3MEpeHHE,
9KCIIEPUMEHT, MOJCITUPOBAHUE);

- yMeTh TPOBOJUTH PACUEThl MO XUMHYECCKHM (GopMyliamM H
YPaBHCHUSM  XHMHYECKHX PpEaKkIuid ¢  HCIOJIb30BaHUEM
(u3MUecCKUX BENWYMH, XapaKTepU3YIOUIMX BelIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: MAacchl, 00beMa (HOpPMaJbHbIC
YCIOBHS) Ta30B, KOJNWYECTBA BEIIECTBA; KCIOJIbh30BAThH
CHCTEMHBIE XUMHYECKHE 3HAHWS [ TPHHSATHS PEIICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CUTyallUsX, CBS3aHHBIX  C
BEIIECTBAMH U HX MPUMEHEHUEM




B pesynbrare ocBoeHUs yueOHON AUCIUILTUHBI 00Y4aIOUIHICs JOKEH YMETh:

V-1. BbIABIATH XapaKTEpPHbIE TPU3HAKA M B3aUMOCBSI3b U3YYEHHBIX TOHATUM, IPUMEHATH
COOTBETCTBYIOIIME IOHATHS 1IPU ONUCAaHUM CTPOECHHUS M CBOWCTB HEOPraHMYECKUX U
OpraHWYECKUX BEUIECTB M WX MPEBPALLEHUMN; BBISBIATH B3aUMOCBS3b XMMHUYECKHX 3HAHHUM C
HNOHSTUSMHM U IIPEJICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB

V-2. Wcnonbs30BaTh HAUMEHOBAHUSI XUMHUYECKUX COCTUHEHUN MEXIYHApPOJHOrO COHO3a
TEOPETUYECKON U MPUKIJIATHON XUMUU U TPUBUAJIBHBIE HA3BaHMsI BAXKHEHUIINX BEIIECTB (3TUIIEH,
aleTHIIeH, TIuIepuH, (QeHoid, (opmanpiaerun, yKCycHas KHUCIIOTa, TJIMLWH, YrapHbI ras,
YIJIEKUCIIBINA Ta3, aMMUaK, raiieHas HW3BECTb, HErallleHas M3BECTb, IIUTHEBAs COJA U JAPYTUX),
COCTaBIATH (POPMYJIBI HEOPraHUYECKHMX M OPraHMYECKHUX BEUIECTB, YPaBHEHUS XUMHYECKHX
peakiuii, OOBACHATh UX CMBICI; MOATBEPKIATh XapaKTepHble XUMHUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3alIUCSIMU YPAaBHEHUN XUMUYECKUX PEaKIUI

V-3. YcraHaBnuBaTh NPUHAAJIEKHOCTh M3YUYEHHBIX HEOPTaHUYECKUX M OPraHUYECKUX
BEILECTB K OINpPEACIICHHBIM KjaccaM W IpynrnaM COEAMHEHUM, XapaKTepU30BaThb UX COCTAB U
BAKHENIIME CBOMCTBA

V-4. Onpenenars BUIbl XUMHYECKUX CBsi3ed (KOBaJEHTHAsl, MOHHAS, METAJUITMUECKas,
BOJIOPOJIHAs), TUIBl KPUCTAJIMYECKHX PELIETOK BEIIECTB; KJIACCU(PUIMPOBATh XHUMHUYECKHE
peakuuu

V-5. IIpoBomuTh pacyeTsl MO XUMHUYECKUM (OopMyJIaM U YPAaBHEHUSM XHUMHUYECKUX
peakiuii ¢ HCHOJb30BaHHMEM (DU3MYECKHX BEIMYMH, XapaKTepPU3YIOIIUX BEIeCTBAa C
KOJINYECTBEHHON CTOPOHBI: MAacChl, OObeMa (HOpPMaJbHBIE YCIOBHS) TIa30B, KOJIHYECTBA
BEILIECTBA; HCIIOJb30BATh CHUCTEMHbIE XMMHWYECKHME 3HAHMUS [UIl TPUHATHS PpELICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUAX, CBSI3aHHBIX C BELIECTBAMH M UX IPUMEHEHUEM

V-6. [InannpoBaTh U BBIOJIHATH XUMUYECKHI IKCIEPUMEHT (KaUYeCTBEHHBIC PEAKI[UU Ha
KaTHOHbl M AHUOHBI, (YHKIUOHAJIbHBIE TPYIIbl OPraHUYECKUX COEAMHEHUN JIeHaTypaius
OeNKoB MpU HArpeBaHHUM, I[BETHbIC pEaKIHUU OETKOB; MPOBOJUTH PEAKIMU HOHHOTO OOMEHa,
OINpEAEIATh CPey BOJHBIX PaCTBOPOB, pElIaTh IKCIEPUMEHTAIbHBIE 3aJa4yl HAa PACIIO3HABAHUE
HEOPraHMYECKUX U OpPraHMYeCKUX BEIIECTB) B COOTBETCTBUU C TMpaBWIAMHU TEXHUKU
0€30MacHOCTH NpU 00paIlleHNH ¢ BELIECTBAMU U JJAOOPaTOPHBIM 000pYAOBAHUEM; IIPEICTABIATh
pe3yibTaThl XMMHUYECKOTo HSKCIepUMEHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOILUX
peakuuii 1 GopMyaUpPOBaTh BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB

V-7. AHanu3upoBaTh XUMUYECKYI0 HH(DOPMAIIHIO, MTOIYIaeMyI0 U3 Pa3HbIX HCTOYHHUKOB
(cpenctB MaccoBoii nH(popmanuu, cetb IHTEpHET U Apyrue)

V-8. CobniomaTh mpaBuia SKOJIOTHUECKH 1EI€CO00pa3HOro TMOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAKOIICH MPUPOIHOMN
CpElbl; YYUTBHIBATH ONACHOCTH BO3JICHCTBUS HA JKMBBIE OPraHU3MBbI ONPEIECIICHHBIX BEIIECTB,
MOHMMAasl CMBICJT TOKAa3aTelsl PEAEIbHOMN TOMYCTUMON KOHLIEHTPALluu

V-9. Bnanere OCHOBHBIMM METOJAaMU HAy4YHOI'O ITO3HAHUS BEIIECTB M XHMHUYECKUX
ABJIeHUN (HaOII0IeHNE, U3MEPEHNUE, IKCIEPUMEHT, MOJICIMPOBAHHE); BJIaJIETh CUCTEMON 3HAHUN
0 METO/JAaX HAYYHOrO IMO3HAHWS SBJICHHUI MPHUPOIbI, UCIOIb3YEMbBIX B €CTECTBEHHBIX HAayKax U
YMEHMSIMH TPUMEHSTh 3TH 3HAHUSA IPU SKCHEPUMEHTAIbHOM MCCIEJI0BAaHUU BEIECTB U IS
OOBSICHEHUS! XMMUYECKUX SIBJICHUH, UMEIOIUX MECTO B NMPHUPOJIE MPAKTUYECKON AEATeNbHOCTU
YEeJI0BEKa U B MMOBCETHEBHOM KU3HU.

3HATh:

3-1. Bnagerp cucTeMoil XMMHUYECKHX 3HAHHM, KOTOPasl BKJIIOYACT: OCHOBOIOJIArAIOIINE
NOHATHS (XMMHUYECKHI DIIEMEHT, aToOM, JJIEKTPOHHAs 000JIoYKa aTtoma, s-, P-, 0-3JIeKTpOHHBIC
opOuTamM aToMOB, HOH, MOJIEKYJa, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHCIICHHSI, XUMUYeCKasl CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00beM, YITIEPOAHBIN CKENeT,
GbyHKIMOHAIbHAS TPYMIa, paguKal, H30MepHus, U30MEpbl, TOMOJIOTUYECKUN psij, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPO- U a30TCOIEpKaIUEe COSTUHEHHS], OMOIOTNYECKH AKTUBHBIE BEILIECTBA
(yrneBoabl, JKUpPBI, OENKH), MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHbBIE
COCMHEHUS, KPUCTAUIMUECKas pelleTka, THUIbl XUMUYECKHX peakuuid (OKUCIUTEIHHO-
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BOCCTAQHOBUTEINIbHBIC, HK30- M OHHIOTEPMHUYECKHE, pEaKkIMH HOHHOrO oOMeHa), pacTBOp,
JJEKTPOJIUTHI, HERJIEKTPOJIUTHL, ANEKTPOIUTUYECKAs JUCCOLIMAINS, OKHCIIUTEb,
BOCCTAaHOBHUTEIb, CKOPOCTh XMMUYECKON pEaKIH, XUMHUYECKOE PABHOBECHE), TCOPHH U 3aKOHBI
(Teopuss XUMHUYECKOIO CTpPOEHHUs opraHnmuyeckux BemecTB A.M.bytnepoa, Teopus
JNEKTPOJIUTUYECKON  qucconuanuu, Ilepmomnueckut 3akoH  JI.M.MenneneeBa, 3akoH
COXpaHEHUS MaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIT SI3bIK XUMUU.

3-2. Cdopmuposath MPECTABICHUS: 0 XUMHUYECKON COCTaBJIAIOLIEH
€CTEeCTBEHHOHAYYHOM KapTUHBI MHpa, POJIM XUMUU B TIO3HAHUU SIBJICHUI MNPUPOIBI, B
(GOpMHpPOBAaHUN MBIIIJICHUS W KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPaMOTHOCTH,
HEOOXOIUMOM AJI pelIeHHs MPAaKTUYECKUX 3a]a4 U SKOJOTHYECKH 0OOCHOBAHHOI'O OTHOIIECHUS
K CBOEMY 3JI0pPOBBIO M IIPUPOTHOM Cpejie.

1.4. Kosim4yecTBO 4aCOB HA OCBOEHHE MPOrpaMMbl Y4eOHOH JTUCHMILIUHBI:
MaKCHUMaJIbHON y4eOHOI Harpy3ku oOyyaromerocst 44 yaca, B TOM YUCIIE:
00s13aTeIbHON ayTuTOpHON yaeOHOH Harpy3ku oOydaromierocs: 40 yacos,
CaMOCTOSITENIbHOU PaboThI 00yUaromerocs - yac.

2. CTPYKTYPA Y COJAEP KAHUE YYEFHOM JUCIATIIMHBI
2.1. O6bem yueOHOH TUCHHMIINHBI M BUIbI Y4e0HOIi padoThI

Buabi yueOHol padoTbl Oobvem uacos
MakcumajbHas yueOHasi HAarpy3ka (Bcero) 44
O0s13aTeIbHASI Ay TUTOPHAN YUeOHAsH HAarpy3Ka (Bcero) 40
B TOM YHCJIE:
JeKuu (YpOKH) 22
NPaKTUICCKHUE 3aHATHS 8
nabopaTopHbIE pabOTHI 10

KOHTPOJIBHBIC pa6OTBI -

KypcoBasi paboTa (IpoeKT) -

CamocrosiTeibHas padora o0y4yawouerocs (Bcero) -

Koncyabranumn 4

HpOMe)KyTO‘lHaﬂ aTrecranus

Hrorosas arrecrauus B popme lc-KOHTpOJIbHAS
pabora,
2¢c-nud¢. 3auer
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2.2. TemaTH4eCKHil IVIAH U coJepsKaHHe YUeOHOI JMCIHIIIMHBI « XHMHUSD)

HanMeHoBaHMe Conepxanue yueOHOro MaTepuaJa, JjadoparopHbie padoThl U MPAKTHYECKUE 3aAHATHS, O0beM yacoB YpoBenn
pA3IeOB 1 Tem caMocTosiTe/IbHAas padoTa o0yuyalouierocsi, Kypcopasi padora (Ipoekxr) (eciu 0CBOEHMS
npeoycCMOmpeHbl).
1 2 3 4
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA
Tema 1.1. Conep:kanue y4eOHOT0 MaTepuaJia 2 1
Ctpoenue
aTOMOB CoBpeMeHHast Mojiesib CTpoeHus atoMa. CUMBOJMYECKUN SI3bIK XUMHUHU. XUMHUYECKUM 3JIEMEHT.
XUMHUYECKHX DnexkTpoHHas KoHurypamus aroma. Kiraccupukaiuss XHMHYECKHX 3JIEMEHTOB (s-, p-, d-
9JICMEHTOB U aiieMeHThl). BaneHTHble 37€KTpOoHBI. BajleHTHOCTh. DNEKTpOHHAsT NPUPOJa XUMHYECKON CBSI3U.
npupoaa DNEeKTPOOTPULIATEILHOCTh. BUIBI XUMUYECKOW CBSI3M (KOBaJIEHTHAs, MOHHAsA, METaJUInyuecKas,
XHMHY€eCKOH BOJIOPOJIHASI) U CIIOCOOBI €€ 00pa3oBaHuUs
CBSI3N IpakTHYecKue 3aHATHS 1
Pemienne 3amaHuii Ha HMCHOJIB30BAHME XMMWYECKOW CHMBOJIMKM M HA3BAHUN COCIMHEHUN 10
HOMEHKJIAType MEXKIYHApOJHOTO COI03a TEOPETHUYECKOW M MPUKIATHOM XMMHUU U TPUBUAIBHBIX
HA3BaHWW JJII COCTaBIICHUS XUMHUYECKHX (OPMYJ JBYXaTOMHBIX COCIUHEHHH (OKCHJIOB,
Cynb(hUI0B, THAPUAOB U T.I.) U IPYTUX HEOPTAaHUYECKUX COCAMHEHUN OTJENbHBIX KIIACCOB.
[IpakTrueckue 3agaHUsi Ha YCTAaHOBJICHHE CBSI3M MEXAY CTPOCHHEM aTOMOB XHUMHUYECKHX
3JIEMEHTOB U MEPUOJAMYECKUM U3MEHEHHEM CBOMCTB XMMHMUYECKHX AJIEMEHTOB U UX COECIUHEHUN B
COOTBETCTBUHU C MOJ0KeHUEM [leproInuecKOi CUCTEMBI.
Tema 1.2. Conep:xxanue yueOHOro MaTepuaJia 2
Iepuoanyeckuii | [IpakTnyeckue 3aHATHS 1
3aKOH M Ta0unua [Meproauueckas cuicTeMa XMMUUECKHX diieMeHToB J[. M. Menneneesa. ®uU3nueckuii CMBICIT
AN. [Iepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX
MengeneeBa

3JIEMEHTOB, 00pa3yeMbIX UMM ITPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBHUH C MOJI0KEHUEM
XUMHYECKOro d71emMeHTa B [lepunoanueckoi cucreMe. MUPOBO33pEHUECKOE M HAYYHOE 3HAYCHUE
ITepuoanueckoro 3akoHa J[.11. Menneneesa. [Iporunoser [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX DIIEMEHTOB.

Pelienne npakTMKO-OpUEHTUPOBAHHBIX TCOPETUYECKUX 3aJaHUN HA XapaKTEPU3ALUI0 XUMUYECKHUX
371eMeHTOB «MeTannuieckue / HeMeTalNInYecKue CBOMCTBA, 3JIEKTPOOTPULIATENbHOCTh
XUMUYECKHUX HJIEMEHTOB B COOTBETCTBUU C UX HJIEKTPOHHBIM CTPOCHUEM U ITOJI0KEHUEM B
MEPUOINYECKON cucTeMe XumMuieckux 3neMeHToB .M. MenaeneeBay
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Pazgea 2. Xumuyeckue peakumu

Tema 2.1. Tunsl
XUMHYECKUX
peakuuii

Conep:kanue y4eOHOT0 MaTepuaJia

Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUil C yuaCTUEM HEOPTaHUYECKUX BEIECTB.
CocraBiieHre ypaBHEHUH peakinii COeTMHEHUS, pa3NI0KEHUs, 3aMEIICHUs, 0OMEHa, B T.4. PEaKIuit
TOPEHHUsI, OKHCIICHUA-BOCCTAHOBJICHUS.

YpaBHeHUs OKUCIIEHHSI-BOCCTaHOBIICHUs. CTeneHb oKuciaeHuss. OKUCIUTENb U BOCCTAHOBUTEb.
CocraBiieHHE U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOIOM
ANIEKTPOHHOTO Oananca. OKUCIUTETHHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU B IPUPO/IE,
ITPOU3BOJICTBEHHBIX MPOIECCAX U KUZHEIEATEIIbHOCTH OPraHU3MOB

HpaKanecmle 3aHATHA

KonunuectBeHHble OTHOMIEHUSI B XUMHHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUHU U PacyeThl
[0 YpaBHEHUSIM XMMHUYECKHUX peakuui. Monb Kak eAMHUIAa KOJIMYecTBa BeliecTBa. MouspHas
Macca. 3aKOHbl COXPAaHEHMs MAacChl M AHEpPruu. 3akoH ABorajpo. MomspHblii 00beM TIa3oB.
OTHOCcHUTENBbHAS IUIOTHOCTh Tra3oB. PacueTsl 1O ypaBHEHUSAM XHMHYECKHX peakiuil ¢
MCII0JIb30BAaHUEM Macchl, 00beMa (HOpMaJIbHbIE YCIOBHS) I'a30B, KOJIMUYECTBA BEIIECTBA

Tema 2.2.
JIEKTPOJIUTHYEC
Kas JUCCOIUaIHs
M HOHHBIH 00MeH

Conep:kanue y4eOHOT0 MaTepuaJia

Teopust >JIEKTPOJUTHYECKON Aucconuanuu. MoHBL. DJIEKTPOJUTHI, HEIIEKTPOIUTHI. Peakimu
noHHoro obomena. CocraBlieHHE peakluii MOHHOTO OOMEHa ITyTeM COCTABIICHUS WX IOJTHBIX U
COKpAIllCHHBbIX HOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE pEaKUUU. 3aJaHUs Ha COCTaBIICHUE
VOHHBIX PEaKIHil

JlabopaTopHbie 3aHATHS

JlaGopatopHas paboTa “TUIbl XUMUYECKUX PEaKIUi’”.

WccnenoBanue TUNOB (M0 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yOIINXCs BEIIECTB) U
NPU3HAKOB XUMHUYECKUX peakuuid. [IpoBenenue peakunii HOHHOro oOMeHa, Onpe/esieHIe Cpebl
BOJIHBIX PacTBOPOB. 3a/laHNs HAa COCTABJICHHE HOHHBIX pPEeaKIMi

Pa3nea 3. CTpoeHue M cCBOIiCTBAa HEOPraHUYECKHUX BelleCTB

Tema 3.1.
Knaccupuxauus,

Conep:xanue yueOHOTro MaTepuaJia
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HOMEHKJIATYpPa U
cTpoeHHe
HEOPraHu4ecKux
BellecTB

[Tpenmet Heopranmdeckoit xumun. Kimaccudukammsi HeopraHu4eckux BemecTB. [IpocTeie u
CJIOKHBIC BCIIICCTBA. OCHOBHBIE KJIACChI CIHOKHBIX BCIIIECCTB (OKCI/IILBI, TUAPOKCUbI, KUCIIOTEI,
conn). B3auMocBsI3b HEOPraHUYECKUX BEIIECTB. ATperaTHble COCTOSIHUS BEIIECTBRA.
Kpucrammmueckue n amop¢HbIe BemecTBa. THITBI KpUCTAIUIMYECKHX PEIIETOK (aTOMHas,
MOJICKYJISIpHAs, HOHHAs, METaJUTMYeCcKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIlIECTBA OT TUIA
KpI/ICTaJIJIPI‘IeCKOfI PCHICTKU. 3aBUCUMOCTL XUMUYECKOH aKTUBHOCTH BCIICCTB OT BUAa
XUMHUYECKOHN CBSI3M U TUIMA KpUCTATNYecKol pemeTku. [IpuunHbl MHOr00oOpas3us BElecTB

IIpakTnyeckue 3aHsATHS

Homenkiatypa HeOpraHm4eckux BEIIECTB: Ha3BaHUE BEUIECTBA UCXO/IA U3 UX XUMUYECKON
(bopMyIIbl UK COCTaBJICHHE XUMUYECKON (hOPMYIIbI UCXO0/1 U3 HA3BaHMSI BEILIECTBA 110
mexaynapoanon (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.

Pemmenne npaktudyeckux 3alaHuil o Kiaccu(UKaluyd, HOMEHKJIAType U XUMHUYECKUM (hopmynam
HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (YrapHbIH ra3, YIJIEKUCIBbIA Ta3, aMMHAaK, raiieHas
U3BECTb, HETAllleHas H3BECTh, MUThEBAs COAA M JPYTUX): HA3bIBaTh U COCTABIATH (POPMYIIBI
XUMHUYECKHUX BEIIECTB, OMPEIEIATh MPUHAIJICKHOCTh K KJIaccy.

HcTounuku xumMuueckoi nupopmaiuu (CpeacTB MaccoBOi nHpopmaium, cets uTepHeT u
npyrue). [louck nHopmanmu 1Mo Ha3BaHUAM, HICHTU(PUKATOPAM, CTPYKTYPHBIM (hopMyiaM

Tema 3.2.
dusuko-
XUMHYECKHe
CBOMCTBA
HEOPraHu4eCcKHX
BellleCTB

Coaep:xanue yueOHOro MaTepuaJia

Mertamipl. O0mme ¢u3nueckue M XUMHYECKHE CBOMCTBA MeTauioB. CrocoObl MOTy4YEHUS.
3HaueHHE METAUIOB U HEMETAJUIOB B MPHUPOJIE M JKU3HEACATEIBHOCTH YEJIOBEKAa M OPraHU3MOB.
Koppo3sust MeTamios: BUABI KOPPO3HUH, CIIOCOOBI 3alIUTH METAJJIOB OT KOPPO3UHU

Hemerannsl. OOmue ¢u3nyeckue M XMMHUYECKHE CBOWCTBAa HEMETAJUIOB. THIHMYHBIE CBOMCTBA
HemetaimioB [V— VII rpynn. Knaccudukanms w HOMEHKIAaTypa COEAMHEHHH HEMETaJUIOB.
KpyroBopoTbl GMOr€HHBIX 3JIEMEHTOB B IIPUPOJIE

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/IILOB, THAPOKCHUOIOB,
KHUCJIOT, cojieil u I[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IIPOCTBIX BCHICCTB, BOAOPOAHBIX
COGI[I/IHCHI/IfI, BBICHIUMX OKCHAOB U THIPOKCHUIOB

I[MpakTuyeckue 3aHsATHS

CocraBneHre ypaBHEHMH XHMHUYECKHX pEakUuid ¢ y4acTHUeM TMPOCTBIX U CIOXKHBIX
HEOPraHMUYECKUX BEIIECTB: METAUIOB W HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETANIOB U
aM(OTEpHBIX AJIEMEHTOB; HEOPraHUYECKUX KHUCIIOT, OCHOBaHUN M aMOTEpHBIX THUIPOKCUIIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIUX X CBOMCTBA.

PemieHne npakTHKO-OpHEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUI HA CBOMCTBA, COCTAB, IMOIYYEHUE
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u 0e30macHOe HCIOJIb30BAHME BaKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY W HMPAKTUYECKOMH
JeATEIBbHOCTH Y€JI0OBEKA

Tema 3.3.
Nnentunduxanus
HEOpPraHu4YecKuX
BelleCTB

Conep:kanue y4eOHOT0 MaTepuaJia

JlaGopaTtopHble 3aHATHSA

JlaboparopHas padota «aeHTuduKanus HeOpraHn4eCKuX BELUIECTB.

Pemienne skcnepyuMEHTAIBHBIX 3aJa4 110 XUMUYECKUM CBOWMCTBAM METANIOB U HEMETAJUIOB, IO
pacIO3HABAHMIO U MOJIYYEHUIO COEIMHEHUN METAJIIOB U HEMETAJLIOB.

WNnenTtudukanus HEOPraHUIECKUX BEIIECTB ¢ UCTOIb30BAHUEM UX (DU3UKO-XUMUYECKUX CBOMCTB,
XapaKTepHBIX KauyeCTBEHHBbIX peakuuil. KadecTBeHHble peakuuu Ha cyibdar-, KapOoHAT- U
XJIOPU-aHUOHBI, HA KATHOH AMMOHMSI

Pa3nen 4. CTpoeHue u cBOiicTBa OPraHNYecKMX BellecTB

Tema 4.1.
Kaacenpukanus,
CTpoeHHe 1
HOMEHKJIATypa
OpraHn4yecKux
BellecTB

Coaep:xanue yueOHOro MaTepuaJia

[losiBneHue u pa3BUTHE OPraHUYECKONM XUMUU Kak Hayku. [IpenMer oprannueckoit xumuu. Mecto

Y 3HaYeHHE OPraHMYeCKOl XMMUU B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHYECKOE CTPOCHHUE KaK MOPSAOK COCAMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX BAJICHTHOCTH.
OcCHOBHbBIE TIOJIOKEHUS TEOPUM XUMHYECKOIO CTPOEHMSI OpraHM4ecKHX coequHeHuit A.M.
BbytnepoBa. YriepoaHblil CKeleT OPraHUYECKOW MOJIEKYJbl. 3aBUCMMOCTh CBOMCTB BEIIECTB OT
XUMHUYECKOI'O CTPOEHUS MOJIEKYJl. MI3omepus u n30Mephl.

[Tonste o QynkuuoHanbHoM rpymme. Pamukan. [IpuHOMIBI KIacCH(PHUKAUU OpPTraHUYECKUX
coequHeHU. MexnyHapoaHas HOMEHKJIAaTypa W TPUHIUIB HOMEHKJIATyphl OpPraHMYECKUX
coeauHenuil. IlonsTHe 00 a30TCoAEpKAIMX COETUHEHUSAX, OMOJOTHUECKH aKTUBHBIX BEIECTBAX
(yrneBopax, kupax, Oeimkax U Jp.), BBICOKOMOJIEKYJISPHBIX COEIMHEHUSAX (MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO)

HpaKanecm[e 3aHATHSA

Homenxknarypa opraHn4ecKuX COeIMHEHUI OTJENIbHBIX KJIAaCCOB (HACBIILIEHHBIE, HEHACBILICHHBIE U
apoOMaTUYECKHUEe YTIEBOAOPOIbI, CIIUPTHI, (EHONbI, abAETH/bl, KETOHBI, KAPOOHOBBIE KUCIOTHI U
np.) CocTaBiieHHE MOJHBIX W COKpPALLEHHBIX CTPYKTYPHBIX (DOpPMYJ OpPraHMYeCKHX BEIIECTB
OTJIENbHBIX KJIACCOB, UCIIONIBb3Ys UX HA3BAHUSA 110 CUCTEMATUUYECKOM U TPUBHAIBHON HOMEHKIIATYype
(oTHNEH, aueTWIeH, TIUIepuH, (eHos, GopMalbaerusl, YKCycHas KUCIIOTa, INIMIHMH). Pacuersl
npocreinielt GopMynbl OpraHMYeCKOl MOJIEKYJIbl, HCXOJIsl U3 3JIEMEHTHOT0 cocTaBa (B %)

Tema 4.2.
CaoiicTBa

Conep:xxanue yueOHOro MaTepuaJia

1,2
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OpPraHuYecKux
coeIHHEeHU

OU3NKO-XMMUYECKHE CBOMCTBA OPTaHUYECKUX COCAMHEHUI OTIENBHBIX KIAcCOB (0COOEHHOCTH
KJaccu(UKalul M HOMEHKJIATypbl BHYTPH Kjacca; TOMOJIOIMYECKHi psa um olmas (opmyina;
n30MepHsi; pU3nUECKUe CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI IMOJIyUEHUS):

— IpeebHbIE YITIEBOIOPO/Ibl (AJIKAHBI U LIMKJIOATKaHbl). ['opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX
VUCTOYHUKOB TEIJla B IPOMBIIUIEHHOCTH M ObITy. CBOMCTBa NPUPOJIHBIX YIVIEBOAOPOJIOB,
HaXO0XJICHHE B MPUPOJIE U IPUMEHEHHE AJIKAHOB;

— HeIpenebHble (AJIKEHBl, aJKUHbI M aJKaJUEeHbl) U apOMaTHYECKHE yrieBoaopoiasl. I'opeHue
alleTUIeHa KaK HICTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHHU AJIsl CBAPKU M PE3KU METAJJIOB

— KHCIIOpOJCO/IepKAINe COeAMHEHUsT (CIUPTHl M (PeHOJIbI, KapOOHOBBIE KHCIOTHI U A(HUPHI,
QIBJETUABl W KETOHBI, JKUpPBI, yrieBonsl). [IpakTuyeckoe mpUMEHEHHE STUICHTIUKOIIS,
rnepuHa, ¢enona. [lpumenenue dopmanbaeruaa, aneranbieruia, YKCyCHONH KUCIOThl. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KMCJIOT. Moromiye CBOiicTBa MbLIa

— a30Tco/epiKalllue COCOUHEHUs (aMMHBI M aMMHOKHUCIOTHI, Oenku). BricokomonekynspHble
COEIMHEHUS (CUHTETHYECKHE M OMOJIOrMYeCKH-aKTHBHbIE). MoOHOMEp, MOIMMEp, CTPYKTYpHOE
3BeHo. [lonumepu3anus 3THiIeHa Kak OCHOBHOE HalpaBJIEHUE €r0 UCIIOJIb30BaHUS.

['eneTnueckas CBsA3b MEXKY KJlaCCaMH OPraHUYECKUX COETMHEHUN

HpaKaneCKue 3aHATHUSA

CBolicTBa OpPraHWYECKUX COEIMHEHUN OTIENIbHBIX KJIAcCOB (TpUBHAJIbHAs U MEXAYHapOAHAs
HOMEHKJIaTypa, XHMHYECKHE CBOWCTBA, CHOCOOBI MOJy4YeHMs): MpejaeibHble (aJKaHbl U
LUKJIOAJIKAaHbI ), HENPEeIbHbIE (AJIKEHbI, AIKMHBI U aJIKaJIMEHbl) U apOMaTHYECKHUE YTIIEBOIOPOIbI,
cnupThl M (EeHOJbl, KapOOHOBBIE KHUCIOTHI M 3(QUpPHI, AIbACTUABI M KETOHbI, aMHMHBI U
AMUHOKHCJIOTBI, BBICOKOMOJIEKYJIIDHBIE COEIMHEHHUS. 3aJaHusl Ha COCTABJIEHUE YypaBHEHUN
XUMUYECKHUX PEaKUU ¢ y4aCTUEM OPraHUYECKUX BEIECTB HA OCHOBAHUM UX COCTaBa M CTPOEHUS

CocraBneHue cxeM peaknuil (B TOM 4YHClIE€ O MPEeNIOKEHHBIM IEMOYKaM IMpeBpalleHuit),
XapaKTepU3YIOIUX XUMHUYECKHE CBOICTBA OpPraHMYECKHUX COEIMHEHMH OTIENbHBIX KIJIACCOB,
CrocoObl WX TOJAYYEHUS W Ha3BaHWE OPraHMYEeCKUX COEJAMHEHHUH M0 TPHUBHAIBHOM WK
MEXYHApOJAHON CUCTEMAaTUYeCKOM HOMEHKIIATYPE.

Pemenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUl Ha CBOMCTBA OpPraHHMYECKHUX
COEMHEHUN OT/IEIbHbIX KIACCOB

JlaGopaTopHble 3aHATHSA

JlaboparopHas padota “[IpeBpaiieHuss OpraHMYECKUX BELECTB MPU HarpeBaHuu".
[lomyyenue »TuUIEHa W M3y4YEHHE €ro CBOMCTB. MopaenMpoBaHHE MOJEKYT U XMMHUYECKHX
NpeBpaIleHU Ha IpUMeEpe ITaHa, YTWICHA, AlleTHIICHA U Jp.
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Tema 4.3.
Nnentuduxanus
OpPraHuYecKux
BeIlleCTB, HX
3HAYeHHe U
NpUMeHeHHEe B
OBITOBOM U
NPOU3BOJACTBEHHO
M J1eSITeILHOCTH
yeJIoBeKa

Conep:kanue y4eOHOT0 MaTepuaJia

buooprannueckue coeaunenus. llpuMenenue u Ouosiornyeckas poiib yriieBoaoB. OKuUCIIEHHE
YIJIEBOAOB — HCTOYHUK SHEPIHH JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMHUHOKHCIIOT.
[TpeBpamenust 6e1KoB NMUIM B opraHu3Me. buonorndyeckue QpyHkuuu O6enkoB. buonornueckne
¢dyHKIMY KUpOB. Posb opranndeckoil XuMuM B pelieHny npo0ieM NHUIEeBoi 6e301MacHOCTH

Posib opranudeckoil XMMUU B pEIICHUH MPOOJIEM SHEPreTUYecKoi 0e30macHOCTH, B Pa3BUTHU
MEIULUHBI, CO3/JaHMM HOBBIX MAaTEpUAJIOB, HOBBIX MCTOYHMKOB 3HEPruM (aJbTepHATUBHBIE
UCTOYHUKHU 3Heprun). OnacHOCTb BO3JEHCTBUS HA KUBbIE OPTaHU3Mbl OPIaHUYECKUX BELIECTB
OTJENBHBIX KJIACCOB (YIJIEBOJOPO/BI, CIUPTHI, (DEHOJBI, XJIOPOPraHUYECKUE IPOU3BOAHBIE,
aJIbJICTU/IBI U JIP.), CMBICJI [TOKA3aTeNsl PEAEIbHO TOMYCTUMOM KOHLIEHTPALUU

JlaGopaTopHble 3aHATHUSA

JlaGopatopHas pabota: “MaeHTudukanus opraHMyecKuX COEAMHEHUHN OTIEIbHBIX KIacCOB”
WNnentudukanus OpraHMYecKHX COEAMHEHUH OTIENBHBIX KJIacCOB (Ha IpHMEpE albJeTUIOB,
KpaxMayla, YKCYCHOM KHCIOTBI, O€JIKOB M T.II.) C HCIOJb30BAHHEM HX (PHUIUKO-XMMHUYECKHX
CBOWCTB M XapaKTepHBIX KaUECTBEHHBIX peakuuid. Jlenatypauus Oenka nmpu HarpeBaHuu. L[BeTHbIE
peakuuu OenkoB. BO3HMKHOBEHHE AHAIMTUYECKOTO CHUTHAJA € TOYKH 3pPEHHs XUMHYECKHX
IPOIIECCOB TPH TPOTEKAHUM KAUYECTBEHHOW pEaKIMH, MO3BOJSMIONICH HACHTU(DHUIIMPOBATH
IIPEJUI0KEHHBIE OPIraHUYECKUE BELIECTBA

1,2

Pa3nea 5. Kunernyeckne u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX pPeaKIui

Ckopoctb
XHMHYECKHX
peaxkumii.
XunmMuueckoe
paBHOBecHe

Coaep:xxanue yueOHOro MaTepuaJia

CKOpOCTh peakiny, e 3aBUCHMOCTh OT PA3IMYHBIX (aKTOPOB: MPHPOJIBI pearnpyroiux BEIIeCTB,
KOHIIEHTPALlMM pearupyrolnx BELIECTB, TEMIEPAaTypbl M IMJIOLIAJU PEaKIMOHHOW MOBEPXHOCTH.
TernoBbie 3G (GEKTH XUMUYECKUX PeaKkIiii. IK30- H SHAOTCPMHUUECKUE, PEAKIIHH.

OO6paruMocTh peakiuil. XMMHUYECKOE PAaBHOBECHE U €r0 CMELICHUE MO JAECHCTBHEM pPa3IMUHBIX
(GakTOpoB (KOHIEHTpALMsl PEareHTOB WM MPOAYKTOB pEaKLMH, JaBICHHE, TeMIeparypa) AJs
CO3JIaHMs ONTUMAJIbHBIX YCIOBUH NpoTekanus xumuyeckux npoueccos. [Tpunnun Jle [atense

HpaKanecm[e 3aHATHSA

Pemenune npakTuko-OpuEeHTHPOBAHHBIX 3a/laHUN Ha aHaiIu3 (AKTOPOB, BIMSIOMIUX HA U3MEHEHUE
CKOPOCTH XMMHUYECKOM Peakluy, B T.Y. C TMO3ULHUI SKOJIOTUYECKH 1eJIeCO00pa3HOro MOBEACHUS B
OBITY W TPYAOBOH [EATENbHOCTH B IENAX COXPAHEHHS CBOErO 3JI0pPOBbS U OKpY’Karolei
IIPUPOJHON CPEBI.

PemieHne npakTHKO-OPHEHTHPOBAHHBIX 3aJaHUM Ha npuMeHeHne npuHnuna Jle-Ilatense s
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HaxXOXXIACHUA HaIMpaBJICHUA CMCHICHUA PABHOBCCHUA XUMHUYECKOH pCakiun U aHaJInU3 (baKTOpOB,
BJIMAIOINMX HA CMCIICHUEC XMMHUYCCKOT'O PAaBHOBCCHA

Pa3nea 6. PacTBopbl

Tema 6.1. Conep:xxanue yueOHOro MaTepuaJia 4
IHousitue o
pacTeopax PacTBOpeHme Kak (pM3MKO-XMMHYECKHH mpouecc. PactBopbl. CiocoObl IPUrOTOBIEHHS PACTBOPOB.
PacTBopumocTs. MaccoBasi 1onisi pacTBOpeHHOro BemiecTBa. CMBICH TOKa3arens NpeaeabHO
JIOITYCTUMOMN KOHIICEHTPAIH U €T0 UCIIOJIh30BaHNE B OLEHKE SKOJIOTHYECKON 0€30MacHOCTH.
[IpaBuma 3KOIOTHUECKH 11€1eCO00pa3HOro TOBEACHUS B OBITY U TPYJOBOH JESITEIBHOCTH B LIEIAX
COXpaHEHHsI CBOETO 370POBbS U OKPYKAIONICH MPHUPOTHOW CPEIbl; OMACHOCTh BO3ICHCTBUS Ha
KUBBIE OPTaHU3MBI OITPEICIIEHHBIX BEUIECTB.
Penrenne mpakTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3aJlaHUNl Ha PACTBOPBI, HCIOJIB3YEMbIC B
OBITOBOM M IPOM3BOJCTBEHHOM JEATEIbHOCTH YEJIOBEKA
Tema 6.2. Conep:xaHue y4eOHOro MaTepuajia
Hccaenosanne JlabopaTropHbie 3aHATHUSI 2
CBOHCTB JlaGoparopHas padota «IIpuroToBICHNE PACTBOPOBY.
pacTBopoB [IpuroToBnenue pacTBOpoB 3adaHHOM (MaccoBod, %) KOHUEHTpauuu (C  MPaKTHUKO-
OPUCHTUPOBAHHBIMHU BOIIPOCAMH) U OTIPENICIICHUE CPEIbI BOJHBIX PACTBOPOB.
Pemienue 3a1a4 Ha MPUTOTOBJICHHE PACTBOPOB
Koncynbranun 4
Bcero 44

Jl1st XapaKTepUCTUKU YPOBHSI OCBOEHHS y4eOHOr0 MaTepualla UCIOJIb3YIOTCS CIeaytole 0003HaueHus:
1.- o3HaKOMUTENBHBIN (YKa3aHUE paHee N3yYCHHBIX 00BEKTOB, CBOHCTB)
2.- PENpOAYKTUBHBIN (BBIIOIHEHUE IEATEIBHOCTH 110 00pa3Ily, MHCTPYKIUHU UJIH 110Jl PYKOBOACTBOM)
3.- MPOAYKTUBHBIN ( MJTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIITOJHEHHUE ACATEIBHOCTH, pEIIeHUE MTPOOJIEMHBIX 33]1a4)
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3.YCJIOBUS PEAJIM3AIIMY YYEFHOM JUCIHUITIJIAHBI
3.1.TpeGoBaHusi K MUHMMAJIBLHOMY MATePUAJIbHO-TEXHUYECKOMY 00ecrne4eHH 0

Kabuner Ne 21 xumuu ([uid NpoBEAEHUS 3aHATHM JIEKIMOHHOTO THUIIA W 3aHITHH
CEMHUHApPCKOI0 THIIA, TPYNIOBBIX W HHAWBUIYaJbHBIX KOHCYJIbTAI[Mi, TEKYIIErOo KOHTPOJIS U
MIPOMEKYTOUYHOM aTTECTAIINH).

CrneuunanusupoBanHas Me0enb U obopynoBaHue.: YdyeOHas mebens Ha 30 mocagodHBIX
MecT (cTosoB 15mrT., ctyaseB 30 miT.), pabodyee MecTo mpenoaaBateis (cton lmr., ctyn lmr),
nocka menoBas 3x cekmmonHas lmr, Kommerorep Intel Pentium Dual CPU E2160 1,8 GHz
O3Y- 2 Gb, HDD-500Gb, DVD RV-ROM, KiaBuarypa, Msmb. OC windows 7
MakcumanbHas. JIokanpHBINA CETh ¢ BBIX0J0M B HTepHET. BraeonpoekTop motonounsiid Epson
EB-S82, npoexkunonnsiii sxpan Clasic Solition 266x149, akyctuueckue komonku Genius.

Mkadgsr nmns  xpaHeHuss y4eOHOM  JUTEepaTyphl, OUIAKTHYECKOIO MaTepuaia,
JIEMOHCTPALIMOHHBIE TOCOOMS, 3JIEKTPOHHBIE TOCOOUS, CIIPABOYHUKHU, CIIOBAPH.

3.2. UudopmanuonHoe odecriedeHne 00yueHust
IMepeuenn PEeKOMEHTyeMBbIX y4eOHbIX W3IaHUId, HuTepHeT-pecypcos,
JTOMOJTHUTEIbHO JIUTEPATYPHI

Knuroo6ecneuyeHHOCTH
bubauorpaguyeckoe onucanue M3IaHus OcHoBHas/ Koa-Bo.
(aBTOp, 3arJ1aBHeE, BU/I, MECTO U 0] U3IAHHUS, |IONMOJHHUTEILHASI| JK3.B |DJIEKTPOHHBIE
KOJI. CTP.) JuTeparypa ono.1. pecypchbl

XUMHAA: yIeOHUK hilas:| CpeIIHETO - https://urait.ru/b
NpoQeCCHOHATBHOTO o0pa3oBaHUs OcHoBHas code/513073
1O. A. JIebeneB, I.H. ®ameeB, A.M. 'ony0Ges, =
B. H. [IlanoBar ; non oOmen penaxkmuen
I'. H. ®ageeBa. — 2-¢ wm3d., mepepab. W JIOM. —
Mocksa : M3garensctBo FOpaiit, 2023. — 431 c.
AundunorenoBa, W.B. Xumusa: y4eOHHK W - https://urait.ru/b
MPaKTUKyM JJs CpeJHero Mnpo(eccHoHaNIbHOTO OcHoBHas code/513807
ob6pazoBanus / U. B. Audunorenona, A. B. babkos,
B. A. IlonikoB. — 2-¢ wu3d.,, HCOpP. W JOM. —
Mockga : M3garensctBo FOpaiit, 2023. — 291 c.
Tynukun, E. 1. Xumusa. B 2 4. Yacts 1. Obmas u - https://urait.ru/b
HEOpraHWYeCKasl XUMHS: YYSOHUK ISl CPEIHEro OcHoBHast code/513730
npodeccHnoHaIbHOTO o0Opa3oBaHus
E. U. TynukuH. — 2-¢ W3A., HCIOp. W JOIM. —|
Mockga : M3garensctBo FOpaiit, 2023. — 385 c.
Tynukun, E.W. Xwumwms. B 2 u. Yacte 2. - https://urait.ru/b
Opranuyeckass XUMHA : YYeOHUK JJIs1 CpEIHEro OcHoBHas code/513731
PO EeCCHOHATIBHOTO o0OpazoBaHms
E. U. Tynukun. — 2-e Wu3[., HUCHOpP. U JOM. —
Mockga : M3garenscto FOpaiit, 2023. — 197 c.
Hukonbckuit, A. b. Xumus : yaeOHUK U IPAKTUKYM - https://urait.ru/b
U cpefHero npodeccuoHaNBHOr0 00pa30BaHUs OcHoBHast code/513537
A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ wu3n.,
nepepad. u gom. — MockBa: M3marenbcTBo
FOpaiit, 2023. — 507 c.
Pocun, M. B. Xumusa. YueOHUK M 3aJaYHUK : JUIs - https://urait.ru/b
cpenHero  mpodeccroHanbHOoro  obpazomanus /| JlomonHuTENbHAS code/512022



https://urait.ru/bcode/513073
https://urait.ru/bcode/513073
https://urait.ru/bcode/513807
https://urait.ru/bcode/513807
https://urait.ru/bcode/513730
https://urait.ru/bcode/513730
https://urait.ru/bcode/513731
https://urait.ru/bcode/513731
https://urait.ru/bcode/513537
https://urait.ru/bcode/513537
https://urait.ru/bcode/512022
https://urait.ru/bcode/512022

KuurooodoecneyeHHOCTD

Bub6anorpaguyeckoe onucanne u3IaAHUA OcnoBHas/ Kou1-Bo.
(aBTOp, 3ar/1aBHE, BUI, MECTO M I'0Jl U3AHUS, |JONMOJHHTEJIbHASA| 3K3.B |DJIEKTPOHHbIE
KOJI. CTP.) Jureparypa 0uoJ1. pecypcnl

U. B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. —
Mocksa : M3natensctBo FOpaiit, 2023. — 420 c.

Baitnie, O. C. Xumus. JlabopaTopHbId MPaKTHKyM

Mpo¢eCCHOHAIBHOTO o0OpazoBaHHs
0. C. aiiueB. — Mocksa : WU3znarensctBo HOpalir,
2023. — 202 c.

1 COOpHUK 3aja4 . yueOHOe mocodue i cpeaHero| JlonoHuTeIbpHas

https://urait.ru/b
code/513541

[Tepedenn coBpeMeHHBIX Tpodeccronanbubix 0a3 nanubix (CITB/T)

No Hanmenosanue CIIB/]

Hayunas snexkrponnas 6ubnuorexka eELIBRARRY - www.elibrary.ru

1
2 Hayunas snexkrponnas oudnuorexka KudepJlennHka - www.cyberleninka.ru

[Tepeuens nHpopManmoHHbIX cripaBoyHbIX cucteM (MCC)

Ne [Hapmenosanue UCC

1 CripaBouHasi npaBoBast cuctema Koncynprantllmroc www.consultant.ru

2 |DnexrponHas 6ubnmoreuynas cucrema ObC FOPAUT - www.urait.ru

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JTUCIUIIJIMHBI

KOHTpOJIL H OHEHKa pE3YJIbTaTOB OCBOCHUMA

JAUCHUIIIIMHBL  OCYHICCTBIISICTCA

IperojaBaTelieM B IPOIECCe MPOBEACHUS MPAKTHUYSCKUX 3aHATHH W Jab0OpaTOpHBIX paldor,
TECTUPOBAHUS, & TAK)KE BBHIMOJHEHHsI OOYYAIOUUMUCS WHAMBUAYAIbHBIX 33JaHUN, MPOEKTOB,

HUCCJIETOBAHMM.

PesynabTaTsl 00yyeHus
(ocBOEHHbIE YMEHHUS1, YCBOCHHbIE 3HAHHUS)

®opMbI 1 METOAbI KOHTPOJISI H
OIleHKH Pe3yJbTATOB 00y4YeHu sl

YMmennst

V-1. BeIBIATE XapakTepHbIE NMPU3HAKK M B3aHMOCBS3b
U3Y4YEHHBIX  IIOHATUH, IPUMEHATH COOTBETCTBYIOILKE
NOHATUSA  TIPU  ONMCAaHWU  CTPOCHUS U CBOMCTB
HEOPraHWYeCKUX U  OpPraHUYECKUX BEIIECTB U  UX
IIPEBPAILECHNI; BBISBIIATH B3AMMOCBS3b XUMUYECKNX 3HAHUI

C IIOHATUAMU n npeACTaBJICHUSIMU APyrux
C€CTCCTBCHHOHAYYHBIX IIPCIMETOB
V-2. Hcnons3oBaTh HanMCHOBAHUA XUMHNYCCKHX

COCIMHEHUN MEXKIYHAPOJHOTO COK3a TEOPETHYECKOU U
MPUKJIATHON XUMHUHM U TPUBUAIIbHBIE Ha3BAaHUS BaKHEUIITHX
BEIIECTB  (ITWIEH,  aleTWICH, T[JIulepuH, (EeHo,
dopmanbaeru, yKCycHas KUCIOTa, TJIMIUH, YrapHbIA ras,
VIJIGKUCIIBIA Ta3, aMMUaK, TallleHas W3BECThb, HeralieHas
U3BECTh, MMUThEBASI COJIA M JIPYTUX), COCTABIATH (POPMYIIBI
HGOpFaHI/I'-IeCKHX " OpFaHI/IquKHX BCIICCTB, ypaBHeHI/Ifl
XUMHUYECKHUX PEAKIH, 00BSCHSATh UX CMBICI; TOATBEPKIATh

co0ecel0BaHUE, TECT, IPAKTHUYECKHE
paboTHI.
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XapaKTepHbIe XUMHYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMHU  DKCHEPUMEHTAMU M 3alHUCIMHU
YpaBHEHUN XUMHUUYECKUX PEaKIui

V-3.  VYcraHaBnuBaTh  NPUHAIIEKHOCTh  M3YUEHHBIX
HEOPraHMYECKUX M OpPraHMYecKUX  BEIIECTB K
ONpeAeNeHHbIM  KjlaccaM UM TpylnaM  COEIMHEHUH,
XapaKTepU30BaTh UX COCTAB U BaKHEHIINE CBOMCTBA

V-4. Ornpenensarpb BUJIbI XUMHYECKUX CBsI3ei
(xoBaJIeHTHAas!, HOHHAs, METAJUIMYECKasi, BOJAOPOHAS ), TUIIBI
KPUCTANTMYECKUX PELIETOK BEIIECTB; KIacCH()PUIUPOBATH
XUMHYECKHE PeaKIuu

V-5. TIpoBoAUTH pacdeThl MO XUMHUYECKUM (GopMyiaM U
YPaBHEHUSAM XHUMUYECKUX PpEaKIHi C MCHOJIb30BaHUEM
¢u3nUecKUX BEIMYMH, XapaKTEPHU3YIOUIMX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0beMa (HOpMalbHBIE
yCIIOBUSI) Ta30B, KOJIMYECTBA BEILECTBA; MCIOIb30BaTh
CUCTEMHbIE XMMHUYECKUE 3HAHUS Ui MPUHATHS PELICHUH B
KOHKPETHBIX  JKM3HEHHBIX CHUTyallUsIX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM

V-6. IlnanupoBaTh ¥  BBIIOJHATH  XUMHYECKHH
AKCIEPUMEHT (KAueCTBEHHbIE pEaKIUU Ha KATUOHBI H
AHUOHBI,  (PYHKIHMOHANbHBIE  TPYIIbl  OPTaHUYECKUX
COCIUMHEHUIN JeHarypauus O€JIKOB IpU HarpeBaHHH,
[[BETHBIE PEAKIMU OENKOB; MPOBOIUTH PEAKIIMH HOHHOTO
oOMeHa, OIpenensTh Cpeay BOJHBIX pPacTBOPOB, peLIaTh
SKCIIEPUMEHTAaJIbHbIC 3a/1a4u Ha pacro3HaBaHue
HEOPraHMYeCKWX ¥  OpPraHMYeCKWX  BEIIECTB) B
COOTBETCTBUU C TpaBUIAMH TEXHHKH OE€30MacHOCTH MpH
oOpaiteHun c BEIIECTBAMU U 1a00paTOPHBIM
00opysoBaHUEM; MPEICTaBIATh PE3yIbTaThl XUMUYECKOTO
IKCIIEPUMEHTA B dbopme 3anucu ypaBHEHUN
COOTBETCTBYIOIMX PeaKIMi U (HOPMYIHPOBATH BHIBOIBI Ha
OCHOBE 3THUX PE3YyJIbTATOB

V-7. AHanu3upoBaTh  XUMHUECKYI0  HH(OpMAIHUIO,
MOJIyYa€MYI0 M3 Pa3HBIX HCTOYHUKOB (CPEICTB MAacCOBOM
uHpopMaluy, cetb IHTepHeT U Apyrue)

V-8. CobnronaTh npaBuja 9KOJIOTUYECKU
1esnecooOpa3Horo  MoBeleHUsT B ObITY U TPYAOBOM
JESTEIbHOCTH B IIEJIIX COXPAaHEHHUS CBOEro 370pOBbS U
OKpYXarolled NPUPOAHON CpEelbl; YYUTHIBATh OIACHOCTD
BO3JCHCTBUSI HAa JKUBbIE OpPraHU3Mbl  OIPENEICHHBIX
BEUIECTB, IIOHMMAasi CMBICI IIOKa3aTessd IpeAeibHON
JIOTTYCTUMOM KOHIIEHTpAIuU

¥-9. Branere OCHOBHBIMM METOJIaMU Hay4YHOTO ITO3HAHUS
BEIIECTB W  XUMHUYECKMX  SIBIICHUM  (HAOJIOACHHE,
U3MEpEeHue, OSKCIEPUMEHT, MOJCIMPOBAHKE); BIAJCTh
CHUCTEMOM 3HAHWM O METOAAaX HAYYHOT'O MO3HAHUs SBJICHHI
IPUPOJBI, HCIONb3YEMBIX B €CTECTBEHHBIX HayKax M
YMEHUSIMHI MPUMEHSITh 3TH 3HAHUA npu
DKCIEPUMEHTAJIbHOM MCCIEAOBAHUU BEIIECTB M JUIA
OOBSCHEHUS XUMHUYECKUX SBJICHUH, HMEIOIIUX MECTO B
IPUPOJIE TPAKTUYECKOM JESITEIbHOCTH YEJIOBEKA U B
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IIOBCEIHEBHOM KU3HU.

3Hanug

3-1. Brnagerp cuctemMoll XMMHUYECKUX 3HAHUW, KOTOpas | coOeceloBaHUE, TECT, MPAKTUICCKUE

BKJIIOYAET: OCHOBOIIOJIATAIOLIME TOHATHS (XUMHMYECKHH | paboThI.
JJIEMEHT, aToOM, 3JICKTPOHHAas 00oJiouka atoma, s-, p-, d-
JJIEKTPOHHBIE  OpOMTaIM  aToOMOB, HOH,  MOJIEKYJIa,
BAJICHTHOCTb, AIIEKTPOOTPHIIATEIBHOCTB, CTETIEHb
OKHCIICHMsI, XMMHUYECKas CBA3b, MOJIb, MOJISIpHas Macca,
MOJISIPHBI 00bEM, YIIIEpOJHBIN CKeleT, (QyHKIHMOHAIbHAS
rpynmna, pajaukai, HU30MepHs, U30Mepbl, I'OMOJOTHYECKUI
psan, TOMOJIOTH, YIJIEBOJIOPO/IbI, KHCIIOpOJI- u
a30Tco/epKalllue COEAMHEHUs, OUOJOTHYECKU aKTHUBHBIC
BellecTBa (YIJIEBOJbI, KUPHI, OCJIKH), MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS,
KPUCTANTMYECKAsl PEIIeTKa, THUIbI XWMHYECKHUX peaKUuit

(OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE, 9K30- u
OHJIOTEPMHUYECKHE, PEAaKIMd HOHHOTO OOMEeHa), pacTBOp,
JEKTPOJIUTHI, HERJIEKTPOJIUTHI, ANEKTPOIUTUYECKAS

JUCCOLMAIUS, OKHMCIUTENb, BOCCTAHOBHUTENIb, CKOPOCTb
XUMHYECKON peaklMi, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHbI (TEOpHUsT XMMHUYECKOTO CTPOEHHSI OpPraHUYECKUX
BemiectB  A.M.byriepoBa, Teopus 3INEKTPOIUTUYECKOM
nucconmanuu, Ilepmognueckuit 3axkon J[.M.Menneneesa,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XUMUHU.

3-2. CdopmMupoBarh NpPEACTABICHUA: O XUMHUYECKOU
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOU KapTUHBI MHUpA, POJIU
XUMHUHM B TO3HAHUU SBIEHUN MPHPOABI, B (popMHUpOBAHUMN
MBIIUICHUSI ¥ KYJABTYPBl JHYHOCTH, €€ (PYHKIMOHAIHHOMN
IPaMOTHOCTH, HEOOXOAUMOW JJIsl peleHHUs] MPAaKTUYECKUX
3aJa4 M DKOJIOTUYECKM OOOCHOBAHHOIO OTHOLICHHS K
CBOEMY 3/I0POBBIO U IIPUPOJIHOM cperie.

5. OCOBEHHOCTH OCBOEHMUSA JUCIUAIIJIMHBI 1JIs1 UHBAJINJIOB U JINL C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 3/10POBbSA

OOyuenne 0OydyaroOIIMXCsl ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSIMH 370POBBS NPH HATUYUH
3adBJICHUS]  OCYLIECTBISICTCA Ha OCHOBE aJalTUPOBAaHHOM paboyel mporpammsl ¢
UCMOJIb30BAaHUEM  CHENMAJIbHBIX METOJO0B OOy4eHUS M JAUJAKTHUECKHUX MaTepHasos,
COCTaBJICHHBIX C YYETOM OCOOEHHOCTEW NCUXO(U3UYECKOTO pa3BUTUS, WHIUBUIYaTbHBIX
BO3MOYKHOCTEH U COCTOSHUS 3/10pOBbS TAKUX 00ydarouuxcs (00yyaromerocs).

B mensx ocBoeHusi y4eOHOH mporpamMMbl AMCHUIUIMHBI WHBAIHIAMH M JIMLIAMH C
OTpaHUYEHHBIMU BO3MOXKHOCTAMU 3710p0oBbs Kotemk obecnieunBaer:

— JUIsl MHBAJIMJOB M JIMII C OIPAaHUYEHHBIMH BO3MOXXHOCTSMHU 3[0POBbS IO 3PEHUIO:
pasMellleHue B JIOCTYNHBIX JJIsi  OOY4YalOIIMXCs, SBJSIOIIMXCA CIENBIMH  MJIH
CJIa0OBUIAIIMMH, MECTaX W B aJalTUPOBAHHON (opme crpaBOYHON HH(OpMAIUU O
pacriucaHuM ~ y4yeOHBIX  3aHATHH;  NPHUCYTCTBUE  AaCCUCTEHTA,  OKa3bIBAIOLIETO
oOydaroniemycsi HEOOXOJMMYI0 IIOMOIb; BBINYCK aJbTEPHATHBHBIX (OpPMATOB
METOJMYECKUX MaTepUasoB (KPYMHbIN WPUPT UK ayArnodaiisl);
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- s VHBAIUAOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0pPOBBSI IO CIYXY:
HaJUIe)KAIIMMH 3BYKOBBIMH CPEICTBAMHU BOCIIPOU3BEACHUE HHPOPMAIIHH;

— JUIi MHBAIMAOB M JIMI C OrPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3[0POBBS, HUMECIOIIHX
HapyIICHHUs] OMOPHO-IBUTaTEIBHOIO ammapara: BO3MOXHOCTh OCCIPENsSTCTBEHHOTO
JOCTyna OOydJarlouIuxcsi B ydeOHble TOMENICHHS M Jpyrue IMOMEUIeHHs y4eOHOTro
KOpITyca, a TaKKe NpeObIBaHNUE B YKA3aHHBIX OMCIICHHSX.

O6pa3zoBanne 00y4YarOMUXCs C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 370POBBSI MOXKET OBITH
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMH OOy4YaroLIMMMCA, TaK U B OTAEIbHBIX I'pyNnax Wid B
OTJEIIbHBIX OPTaHU3aLUAX.
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