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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 cooTBeTcTBHE ¢ PI'OC mo cmemmansHocTn CITO 40.02.01
[IpaBo u opranuzaiysi COIUAILHOTO 00ECIeUEHUS.
[Tporpamma yueOHOM JUCIUIUTMHBI MOKET OBITH HCIIOJIb30BaHA:
— B JIOTIOJHUTEIHLHOM MpodecCHOHATBPHOM 00pa3oBaHuU (B TpOrpaMmax MOBBIIICHHS
KBaJM(HUKAIIUU U TIEPETIOATOTOBKH )

1.2. Mecto Yy4yeOHOIl MAUCHMUIUVIMHBI B CTPYKTYpe OCHOBHOH mnpodecCHOHATbHOM
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

YyebHag  QUCLMIUIMHA  «XHWMHSA»  SBJISETCS  0a30BOM  AUCHUIUIMHON  IIHUKIIA
«O0meobpazoBarenabHas MOATOTOBKA, MPOrPaMMbl MMOATOTOBKH CIIEIUAINCTOB CPEIHErO 3BEHA
B coorBeTcTBUU ¢ PI'OC CIIO mno cnenmansHoctu 40.02.01 [IpaBo u opranuzaius ColHalbHOTO
obecrieueHus.

1.3.Lesn 1 32124 JUCUMILIMHBI — TPeOOBAHUS K Pe3y/IbTaTaM OCBOCHHUS JUCHMILIUHBI:

Henp nmuctumiauabl  «XUMUs»: (OPMHPOBAHWE Y CTYACHTOB MPEICTABICHHUS O
XMMHUYECKON COCTABIIAIOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MHpa KaK OCHOBBI IPUHSATHS
peleHnii B KU3HEHHBIX W MPOU3BOJICTBEHHBIX CHUTYAIMsX, OTBETCTBEHHOTO IIOBEJCHUS B
IPUPOJHOH cperie.

3ana4uu TUCHUIUINHBL

1) copMupoBaTh MOHUMaHKE 3aKOHOMEPHOCTEH MPOTEKaHUsI XUMUYECKUX MPOLIECCOB U
ABJICHUM B OKpYXalolled Cpene, LEJOCTHOW Hay4YHOW KapTHHBI MHpA, B3aUMOCBS3H U
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHs COCTaBIATH (HOPMYJIBl HEOPTaHMYECKHX M OPTaHMYECKHX BEILECTB,
YPaBHEHMsSI XMMHUYECKMX peakluil, OOBSICHATh HMX CMBICI, HHTEPIPETUPOBATh PE3YIbTATHI
XUMHYECKHX IKCTIEPUMEHTOB,

3) chopmHpoBaTh HABBIKM MPOBEACHUS MPOCTEHIINX XMMUYECKUX IKCIEPUMEHTAIbHBIX
UCCIIEIOBaHUM € COONIOJIEHHMEM TMpaBui Oe30MacHOro OOpalieHHuss C BEIIeCTBaMU U
1ab60paTOPHBIM 000PYIOBAHHEM;

4) pa3BUTh YMEHHS MCIOJIB30BaTh HH(POPMAIIMIO XUMHUYECKOTO XapaKTepa U3 Pa3iIHuHbIX
UCTOYHUKOB,;

5) chopmupoBaTh yMEHHUS TPOTHO3UPOBATH TOCIEACTBHS CBOCH NEATEIBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX ITPOLIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JTIOCTHIKCHUN XMMHYECKOW HAYKH U
TEXHOJIOTUH JUIs Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOH cep.
Oco0oe 3HaueHue AUCHUILIMHA UMeeT npu popMupoBanuu u pazsutuu OK:



Koa n nHaumeHoBaHue
¢opMupyembIX KOMNIETEHUHH

Hﬂa}mpyeMLle pe3yabTaTbl 0OCBOCHUA TUCHUIIJINHDBI

O01me

JAucuunianHapHblie

OK 2. Oprann3oBEIBaTh
COOCTBEHHYIO JCSITCIHHOCTD,
BBIOMPATH TUIIOBBIC METO/IBI U
CHO0COOBI BRITIOTHEHHS
npodecCHOHANBHBIX 3a/ad,
OLIEHUBATH UX dPPEKTUBHOCTD U
Ka4ecTBO

B wactn TPyAOBOT'O BOCIMTAHUS:

- TOTOBHOCTDH K TpyAay, OCO3HaHHC OCHHOCTH
MacCTCpCTBa, TI)YILOJ'HO6I/IC;
- TOTOBHOCTh K aKTHBHOM JCATCIIBPHOCTH

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

- MHTEpeC K pasInIHbIM cdepaMm TpodecCHOHATBHON
JICSATEIILHOCTH,

Ognazienue YHHUBEPCATbHBIMU
MO3HABATCILHBIMU JCHCTBUSAMHU:

a) 0a30BbIC JIOTUYECKUE JICHCTBHSL:

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

y49eOHBIMU

- 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
IIOCJIEACTBHUN NEATENHHOCTH;

- pasBUBATh KPEATHBHOC MBIIIICHAE TPH PEIICHUN
JKU3HEHHBIX MPO0IIeM

0) 60a30BBIC HUCCIICIOBATCIIBCKUE TCHCTBHS:

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

- BBISBIATH NPUYUHHO-CIEACTBEHHBIE CBS3H U
aKTyaJlu3UpoBaTh 3aady, BBIABUIaTh THIIOTE3y €¢
pelIeHus, HaXOIUTh apryMEHTBI JUIS JIOKa3aTeNIbCTBA

- BIIQJIETh CHCTEMOW XMMHUYECKHUX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIIAE TIOHATUS (XUMHUYSCKUN 3JIEMEHT, aToM,
JNIEKTPOHHAsE 000J0YKa aTroma, S-, p-, O-3JIEKTPOHHbBIC
opOWTamM  aroMoOB,  HWOH,  MOJIEKyNla,  BAJICHTHOCTH,
3NIEKTPOOTPHULIATEIILHOCTh, CTCIICHb OKHUCICHHS, XUMHUYECKas
CBsI3b, MOJIb, MOJISIPHASI MacCa, MOJIIPHBIN 00bEM, YIIIEPOIHBIN
ckener, (yHKIIMOHAIbHAS TpyNIa, pajuKal, W30Mepus,
HM30MEpPHI, TOMOJOTHYECKUH psfl, TOMOJOTH, YTIEBOAOPOIHI,
KHUCJIOPOJ- M a30TCOJACPIKAIUE COCAMHCHUS, OMOJIOTMYECKU
aKTUBHBIE BemIecTBa (yTJIEBOABI, JKUPBI, OEIKH), MOHOMED,
[OJIMMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOIEKYIISIPHBIE
COCJIUHCHHMSI, KPUCTAJUTMYECKAsT PEIIETKA, THIThI XUMHUYECKHX
peakiui (OKHCITUTETHHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHAOTEPMUYECKHNE, pEeaklMd HWOHHOTO O0OMEeHa), pacTBOp,
AIEKTPOJIUTHI, HEDJICKTPOJIUTHI, ANEKTPOIUTHYECKAS
JUCCOIMAITMS,  OKHCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHYECKON peakIuy, XUMHUYECKOe PaBHOBECHE), TEOPHUU W
3aKOHBI (TEOpHsI XHMHYECKOTO CTPOCHUS OPTraHUYeCKHX
BemectB  A.M. byrtnepoBa, Teopus 3JEKTPOJIUTHYECKOMN
Jucconuanuu, nepuonnyeckuit 3akod .M. Menneneepa, 3aKkoH
COXpPaHEHHUsI MacChl), 3aKOHOMEPHOCTH, CHMBOJIHYECKUHN SI3BIK
XUMHH, (AKTOJOTHYECKHE CBEACHUS O CBOMCTBax, COCTaBe,
MOJIlydeHUM W O€30MaCHOM  HCIOJIb30BAHUM  BaXKHEUIIMX
HEOPTaHWYECKUX W OpraHUYecKWX BEIIECTB B OBITY U
MIPAKTHUYECKOH JIEATENFHOCTH YEIOBEKa;

- YMETh BBISBIISITH XapaKTCPHBIC INPU3HAKA U B3aUMOCBS3b
W3YYCHHBIX TOHSATHHA, IPUMEHSITh COOTBETCTBYIONINE MOHATHUS
P OIUCAaHWHM CTPOSHUS M CBOWCTB HEOPraHUYECKUX U
OPraHMYECKUX BEIIECTB M UX NpPEBpallleHUH; BBIABIATH
B3aMMOCBSI3b  XUMHUYCCKHX 3HAHUH C  TMOHATHSAMH U
MIPEICTABICHUSIMH JIPYTUX €CTECTBEHHOHAYYHBIX PEIMETOB;

- 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 TOCTOBEPHOCT,
MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

- YMETb MNEPEHOCUTh 3HAHMUS B I[IO3HABATEIBLHYIO W
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,
(dopManbrerun, yKCycHas KHWCJIOTa, TJIMIUH, yTapHBIA Tas3,
VIJACKUCHBIN Ta3, aMMHaK, TallleHas W3BeCTh, HeralieHas
W3BECTh, MUTHhEBas COJA W JPYTHX), COCTABJIATH (QOPMYIIBI
HCOPTaHMYECKUX W OPTraHUYEeCKHX BEIIECTB, YpPaBHCHUS
XUMHUYECKUX PEaKIMid, OOBSICHATh MX CMBICI; TOJTBEPKAATh
XapaKTEePHbIC XUMUYECKUE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIIUMH IKCIIEPHMEHTAMU W 3aITUCSIMH YPaBHEHUH
XUMHUYECKUX PEaKITUii;

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

THUIIBI KPUCTAJUTMYECKUX perieTox BEIIECTB;
KJIacCU(PHUIMPOBATh XUMHUYECKUE PEAKIINY;
- chopMupoBaTh  IpEACTaBICHUS: 0  XUMHYECKOH

COCTaBIISIIOIIEH €CTECTBCHHOHAYYHOH KapTUHBI MHpA, POJIH
XVUMUU B TO3HAHWW SBJICHUH MPHUPOABI, B (HOPMHUpPOBAHUH
MBILUIEHUST W KYyJIbTYPhl JIMYHOCTH, €€ (PYHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOW Uil PEIICHUS] NPaKTUIECKUX
3a]a4 U 9KOJIOTUYECKH O0OCHOBAaHHOTO OTHOILICHUS K CBOEMY
3]I0POBBIO U IIPUPOJHOH CpELE;

- YMEThb NPOBOAUTH PacyeTbl MO0 XUMHUYECKUM (opMysaM H
YPaBHEHUSIM XMMHYECKUX PpEaKUuid C  HCIOJb30BaHUEM
(u3NYeCKUX  BEJNWYMH, XapakKTepU3YIOUIMX BelIeCTBAa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpPMajbHbIE
yCIOBUSI) Ta30B, KOJMYECTBA BEIUIECTBA; HCIOJIB30BATh
CHUCTEMHbIEe XMMHWYECKHE 3HaHMSA [JIsl TPUHATUS DPELICHUH B
KOHKPETHBIX  JKM3HEHHBIX  CHUTyaI[UsIX, CBS3aHHBIX  C
BEIIECTBAMH U UX IPUMEHEHUEM

OK 4. Ocy1iiecTBIIsITh TIOUCK U
WCTIOJIb30BaHKe NH(OpMAIINHY,
HeoO0XoMuMol 11 3P PEeKTUBHOTO
BBINOJIHEHUS TPO(ecCHOHATBHBIX

B o0nacti neHHOCTH HAYYHOTO O3HAHMSL:

- c(OpPMHPOBAHHOCTH MHPOBO33PEHHUA,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKd M OOIIECTBCHHOM NPAaKTHUKH, OCHOBAHHOTO Ha

- YMETh IIJIaHUPOBATH U BBIIOJIHATh XUMHUECKUN SKCIIEPUMEHT
(mpeBpaimieHusi OpPTaHWYECKHX BEIIECTB IIPH HArpeBaHUH,
[IOJIyUEHUE JTWICHA U M3Y4YEHHE €ro CBOWCTB, KaUeCTBECHHbBIE
peakuuy Ha anbJEeTHJbl, KpaxMall, YKCYCHYK KHUCIOTY;




3a1a4, IpodeCCHOHATEHOTO U
JUYHOCTHOTO Pa3BUTHSI.

JIUaIoTe  KYyJbTYp, CIIOCOOCTBYIOIIETO
CBOET0 MECTa B IMOJUKYJIBTYPHOM MHUPE;
- COBEPIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIbCKOM
KyJIbTYphl KaK CpEACTBAa B3aUMOJCUCTBUS MEXKIY
JOBMH U TTO3HAHHUSA MUPA;

OCO3HaHHIO

- OCO3HAaHHWE IIEHHOCTHM HAy4YHOH JEeATEeNbHOCTH,
TOTOBHOCTh OCYIIECTBIISATh MIPOEKTHYIO u
HCCIICIOBATENIBCKYIO JESTENbHOCTh UHANBUIYAIBHO U B
rpymnie;

OBnanenne YHHUBEPCAIbHBIMHU yueOHBIMU

MI03HABATEIILHBIMU EHCTBHUAMH:

B) pabota ¢ mHpOpMAaITHEH:

- BIAJETh HAaBBIKAMH MONY4YeHUs HH(popMamuu u3
WUCTOYHUKOB  pa3HBIX  THIOB,  CaMOCTOSTEIBHO
OCYIIECTBIISITH TIOMCK, AaHAIW3, CHUCTEMaTH3ALMI0 |
UHTEPIPETANi0 HMHPOPMALUK PA3JIUYHBIX BHIOB U
(hopM npeaCcTaBICHHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (opMaTax ¢ y4eToMm
Ha3HAUYeHWs WHPOPMAIMK ¥ IIEJCBOH  ayIUTOPHH,
BHIOMpasi ONTUMaNbHYI0 (QOpMYy TpEeACTaBICHUS U
BU3YaJIN3aINH;

- OLICHUBATh JIOCTOBEPHOCTH, JETUTUMHOCTD
WHQOPMAINH, €€ COOTBETCTBHE MPABOBLIM M MOPAJIbHO-
ITHYECKHM HOpMaM;

- HCHIOJIb30BaTh CpeacTBa MH()OPMALMOHHBIX |
KOMMYHHKAIIMOHHBIX ~ TEXHOJOTUH B  pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHH3alMOHHBIX
3aga4 ¢ COONIOJeHHMEM TPeOOBAaHMN SPrOHOMHKH,
TEXHHKN O€30MaCHOCTH, THTHEHBI, PECypcocOepekeHusl,
MPaBOBBIX U ITUYECKUX HOPM, HOPM MH(POPMAIIOHHOIM
0€30MacHOCTH,

- BJI/ICTh HABBIKAMU PACTIO3HABAHUS U 3aIIATHI
uHpOopMaIuu, HHOOPMAIIMOHHOW 6€30IaCHOCTH
JMYHOCTH,

JeHaTypauusi O€NKOB IIpU HarpeBaHUM, I[BETHBIE DPEAKLUH
OCJIKOB; TPOBOJIUTH PEAKIIMH HOHHOTO OOMEHA, OIPEACIITH
Cpely BOIHBIX pacTBOpOB, KaueCTBEHHbIC pEaKUUH Ha
cyibdar-, kKapOOHAT- ¥ XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS;
pemaTh dKCIepUMEHTaIbHBIC 3amadyn 1Mo TeMaM "Mertamiel" 1
"Hemetamnsl") B COOTBETCTBUM C TPAaBWIAMH TEXHHUKH
O0e3omacHOCTH  Tpu  OOpalleHWH C  BEUIECTBAMH U
71a00paTOpHBIM 00OPYNOBAHUEM; TPEACTABISATh PE3YJIbTATHI
XMMUYECKOr0 SKCIEpUMEHTa B (opMe 3amucy ypaBHEHHUM
COOTBETCTBYIOIIMX pPeakuuii U (opMyaHpoBaTh BBIBOJABI Ha
OCHOBE 3TUX PE3YJIbTaTOB;

- yMeThb AaHAJIM3UPOBaThb XHMMHUYECKYI0  HH(OpMAIHIO,
NOJy4aeMyl0 M3 Ppa3HBIX HCTOYHHKOB (CPEACTB MAacCCOBOM
uHdopManyu, cetb IHTepHET U apyrHe);

- BJIaI€Th OCHOBHBIMU METO/IaMH HAyYHOI'O NIO3HAHMSI BELIECTB
u XUMHUYECKUX SIBJIEHUH (HabnroneHue, U3MEpEHUE,
9KCIIEPUMEHT, MOJICTUPOBAHUE);

- YMEThb NPOBOAUTH PACUEThl MO XUMHYECKMM (GopMylam H
YPaBHEHUSIM XMMHUYECKHX PpEaKUUid C  HCIOJIb30BaHUEM
(u3NUecCKnX BENWYMH, XapaKTepU3YIOUIMX BelIeCTBAa C
KOJIMYECTBEHHONH CTOPOHBI: Macchl, o0OBeMa (HOpMalbHBIC
yCIOBUSI) Ta30B, KOJHMYECTBAa BEINECTBA; HCIOJIB30BaTh
CUCTCMHBIC XUMHWYCCKHUEC 3HAHUA I HPUHATUA pCIHCHI/Iﬁ B
KOHKPETHBIX KHU3HCHHBIX CUTyalusx, CBs3aHHBIX C
BEIIECTBAMM U UX IIPUMEHEHUEM

OK 6. PaboTathb B KOJUIEKTHBE U
KoMmanze, 3pPeKTHBHO 00IATHCS C

- 'OTOBHOCTb K CaMOPAa3BUTUIO, CAMOCTOATCIILHOCTHU H
CaMOOIIPCACIICHUTIO,

- YMCTh IUIAaHUPOBATH U BBIIIOJIHATH XUMHYCCKUN OKCIICPUMCHT
(HpeBpameHI/m OpraHUYCCKUX BCIICCTB IIpU HArpeBaHUH,




KOJIJIETAMH, PYKOBOJICTBOM,
MTOTpeOUTEIIMHU

-OBJaJICHUE HaBBIKAMH y4eOHO-HCCIIeI0BATENbCKOM,
MPOEKTHOM U COLIMAJIbHOU JIEATEIbHOCTH;

OBnaneHue YHUBEPCAIBHBIMH  KOMMYHUKAaTUBHBIMU
NECUCTBUSIMH:

0) coBMeCTHas NeATEIBHOCTD:

- IOHUMATh M UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAaHTHOU
Y UHJIUBUIYAITBHON paOOTHI;

- TpUHAMATh TIETH COBMECTHOW JIEATEIbHOCTH,
OpPTaHM30BBIBAaTh M KOOPAWHWUPOBATH IEHCTBHA 1O €e
JOCTIKEHHIO: COCTaBJISITh IJIaH JICHCTBUH,
pacrpenensTh pod C Y4eTOM MHEHHH Y4YaCTHHKOB
00CcyXIaTh pe3yIbTaThl COBMECTHOM paOOTHL;

- KOOpAMHHUPOBATHL M BBLINIOJIHATH pa60Ty B YCIIOBUSX
peaNbHOTO, BUPTYaJBbHOTO U  KOMOWHHPOBAHHOTO
B3aUMOICHCTBH,

- OCYLICCTBJIATH IIO3UTHBHOC CTPATCTUYCCKOC
IIOBECACHUC B Ppa3JIn4YHbIX CUTyaluix, MIPOABJIATH
TBOPYECTBO M BOOOpakeHUe, OBITh MHUIIHATHBHBIM
OBnanenne YHUBEPCATHHBIMU PETYIATUBHBIMA
NECUCTBUSIMHU:

T) IpUHSTHE ceOs U IPYTHX JIFOIEH:

- IPUHUMATh MOTHBBI M apTyMEHTHI APYTUX JIOACH TpH
aHaJIM3€ Pe3yJIbTaTOB AEATEIbHOCTH;

- MpU3HaBaTh CBOE NPaBO W NpaBO JPYrux JIIOACH Ha
OIIINOKHU;

- pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MHP C TTO3UIHH
JIPYTOro 4eJIOBeKa;

MOJTy4YeHUE JTHIICHA M M3YUYCHHE €ro CBOWCTB, KA4eCTBECHHBIE
peakIMy Ha ampAETHABI, Kpaxmal, YKCYCHYIO KHCIIOTY;
JIeHaTypanus OCJIKOB TMPH HArpeBaHWU, I[BETHBIC PEAKIIMU
OCIIKOB; MPOBOJUTH PEAKIUU HWOHHOTO OOMEHA, ONpEACIATh
Cpeoy BOIHBIX pacTBOPOB, KadeCTBEHHBIE pEakIUu Ha
cynbdar-, kKapOoHaT- U XJIOPHUI-aHHOHBI, HA KATHOH aMMOHWUS;
peuiaTh SKCIepUMEHTaIbHbIe 3a1auu 1Mo TeMaM "Mertamisl" u
"Hemetamiel') B COOTBETCTBHM C TMpaBHJIaMH TEXHUKU
Oe3omacHOCTH  TIpW  OOpamieHWH C  BEIIeCTBAMH U
nab0opaToOpHBIM 00OpPYJOBAHUEM; TIPEACTABIATh PE3yJILTATHI
XUMHYECKOTO JKCIEepuMeHTa B ¢opMe 3amuch ypaBHEHUH
COOTBETCTBYIOIINX peaknuii M (POopMynHpoBaTh BHIBOIABI HA
OCHOBE 3TUX Pe3yJbTaTOB




B pesynbrare ocBoeHUs yueOHON AUCIUILTUHBI 00Y4aIOUIHICs JOKEH YMETh:

V-1. BbIABIATH XapaKTEPHbIE MPU3HAKA U B3aUMOCBSI3b U3YUEHHBIX TOHATUM, MPUMEHATH
COOTBETCTBYIOIIME IMOHATHS IPU ONHCAHMM CTPOEHUS U CBOWCTB HEOPraHMYECKUX U
OpraHWYECKUX BEUIECTB M WX MPEBPALLEHUMN; BBISBIATH B3aUMOCBS3b XMMHUYECKHX 3HAHHUM C
MOHSATUSMHU U MPEACTABICHUSAMU JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB

V-2. Wcnonbs30BaTh HAUMEHOBAHUSI XUMHUYECKUX COCTUHEHUN MEXIYHApPOJHOrO COHO3a
TEOPETHUYECKON U MPUKIIATHON XUMUU U TPUBUAJIbHBIE HA3BAHUSI BAXKHEHIINX BEIIECTB (ITHIICH,
aleTH/IeH, TuIepuH, (eHon, Qopmanpierus, yKCycHas KHCIIOTa, TJIMIUH, YrapHBIA ras,
YIJIEKUCIIBINA Ta3, aMMUaK, raiieHas HW3BECTb, HErallleHas M3BECTb, IIUTHEBAs COJA U JAPYTUX),
COCTaBIATh (POPMYJIBI HEOPraHUYECKMX M OPraHMYECKHUX BEUIECTB, yYPaBHEHUS XUMHYECKHX
peakiuii, OOBACHATh UX CMBICI; MOATBEPKIATh XapaKTepHble XUMHUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3alIUCSIMU YPAaBHEHUN XUMUYECKUX PEaKINI

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), THIIBI KPUCTAJUIMYECKUX PEIIETOK BEUIECTB; KIAacCU(UIMPOBATH XMMUYECKHE
peakuuu

V-5. IIpoBomuTh pacyeTsl MO XUMHUYECKUM (OopMyJIaM U YPAaBHEHUSM XHUMHUYECKUX
peakiuii ¢ HCHOJb30BaHHMEM (U3MYECKHX BEIMYMH, XapaKTePU3YIOIIUX BeElIecTBa C
KOJMYECTBEHHON CTOPOHBI: Macchl, OObemMa (HOpPMAaJIbHBIC YCJIOBHS) Ta30B, KOJIMYECTBA
BEILIECTBA; HCIIOJb30BATh CHUCTEMHbIE XMMHWYECKHME 3HAHMUS [UIl TPUHATHS PpELICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYaIUsAX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM

VY-6. [InannpoBaTh U BBITOJIHATH XUMUYECKHI SKCIIEPUMEHT (KaueCTBEHHBIE PEeaKIMK Ha
KaTHOHBl M AaHUOHBI, (DYHKIIMOHAJIBHBIE TPYIIbl OPraHUYECKUX COCAUHEHUN JeHaTypalus
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
pe3ynbTaThl XUMHUYECKOTO HKCIEpPUMEHTa B (hopMe 3amuCH ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIMpPOBaThH 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. CobnrogaTh mpaBuia SKOJOTHUECKH [EI€CO00pPa3HOr0 TMOBEACHHUS B OBITY H
TPYAOBOM JEATEIBHOCTU B LENAX COXPAHEHUSI CBOETO 30POBbA M OKPYKAKOUIEH MPUPOTHON
Cpenbl; yYUTHIBATh OMACHOCTb BO3JECUCTBHUS HA KUBBIE OPraHU3MBbI ONpPENEJICHHBIX BEIECTB,
MOHMMAasl CMBICJT TIOKa3aTels IPEeAEIbHON JOMYCTUMON KOHIIEHTPAuU

V-9. Brnanerp OCHOBHBIMM METOJIaMH HAy4YHOT'O TO3HAHUS BEIIECTB M XHUMHUYECKHX
ABJIeHUN (HaOII0IeHNE, U3MEPEHNUE, IKCIEPUMEHT, MOJICIMPOBAHHE); BJIaJIETh CUCTEMON 3HAHUN
0 METO/JAaX HAYYHOTO IMO3HAaHWS SBJICHHUI MPUPOJbl, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax U
YMEHMSIMH MPUMEHSTh ATH 3HAHUSA IPU SKCHEPUMEHTAIbHOM MCCIEJI0BAaHUU BEILECTB U JUIS
OO0BSCHEHUS! XUMHUECKHUX SBIICHUHN, UMEIOIINX MECTO B MPHUPOJAE MPAKTUYECKOW AEATeITbHOCTH
YEeJI0BEKa U B MMOBCETHEBHOM KU3HU.

3HATh:

3-1. Bnagetrp cucteMoil XMUMHUYECKHX 3HAHHM, KOTOpas BKIIFOYAET: OCHOBOIOJIATAIOIINE
MOHATHUS (XMMHUYECKUU DJIEMEHT, aToOM, 3JICKTPOHHAas 000JI0uKa aroma, s-, P-, d-3JIEKTpOHHBIC
opOuTamM aToMOB, HOH, MOJIEKYJa, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMHYECKast CBSI3b, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBINA CKEIET,
(GyHKIMOHAIbHAS TPYMIa, pajuKal, H30MepHus, W30Mepbl, TOMOJOTMYECKHH psJl, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPO- U a30TCOIEpKaIUEe COSTUHEHHS], OMOIOTNYECKH AKTUBHBIE BEILIECTBA
(yrneBoapl, KUpBI, OEIKH), MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHbIE
COCMHEHUS, KPUCTAUIMUECKas pelleTka, THUIbl XUMUYECKHX peakuuid (OKUCIUTENbHO-
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BOCCTAQHOBUTEINIbHBIC, HK30- M OHHIOTEPMHUYECKHE, pEaKkIMH HOHHOrO oOMeHa), pacTBOp,
JJEKTPOJIUTHI, HERJIEKTPOJIUTHL, ANEKTPOIUTUYECKAs JUCCOLIMAINS, OKHCIIUTEb,
BOCCTaHOBHUTEIb, CKOPOCTh XMMUYECKON pEaKIMM, XUMHUECKOE PAaBHOBECHE), TEOPHU M 3aKOHBI
(Teopuss XUMHUYECKOIO0 CTpOeHHUsi opraHuuyeckux BemecTB A.M.bytnepoBa, Teopus
JNEKTPOJIUTUYECKON  qucconuanuu, Ilepmomnueckut 3akoH  JI.M.MenneneeBa, 3akoH
COXpaHEHHUS MaCChl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHM SI3bIK XUMUHU.

3-2. Cdopmuposath MPECTABICHUS: 0 XUMHUYECKON COCTaBJIAIOLIEH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpa, POJIM XWUMUU B TIO3HAHUU SIBJICHUI MNpPUPOIBI, B
(GOpMHpPOBAaHUN MBIIIJICHUS W KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPaMOTHOCTH,
HEOOXOUMOM JJI pelIeHUs MPAKTUYECKUX 3a]a4 U 9KOJOTHYEeCKH 0OOCHOBAHHOTO OTHOILIECHUS
K CBOEMY 3/I0pPOBBIO U IIPUPOIHOM cpee.

1.4. Kosim4yecTBO 4aCOB HA OCBOEHHE MPOrpaMMbl Y4eOHOH JTUCHMILIUHBI:
MaKCHUMaJIbHON y4eOHOI Harpy3ku oOyyaromerocst 44 yaca, B TOM YUCIIE:
00s13aTeIbHON ayTMTOpHON yueOHOM Harpy3ku oOydatomierocs: 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
MakcumasbHas yueOHasi Harpy3ka (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
Pa3nes 1. OcHOBBI CTpOCHHSI BelecTBa
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 pabota “IIpeBpaliieHuss OpraHMYECKUX BEIIECTB IPU 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 JeSITeILHOCTH
yeJIoBeKa

Conep:kanue y4eOHOT0 MaTepuaJia

buooprannueckue coeaunenus. llpuMenenue u Ouosiornyeckas poiib yriieBoaoB. OKuUCIIEHHE
YIJIEBOAOB — HMCTOYHUK SHEPIHMM >KUBBIX OpraHu3MoB. OOJacTH NPUMEHEHUS aMUHOKHCIOT.
[TpeBpamenust 6e1KoB NMUIIM B opranuszMe. buonorndeckue QpyHkuum O6enkoB. buonmornueckue
¢dyHKIMY KUpOB. Posb opranndeckoil XuMuM B pelieHny npo0ieM NHUIEeBoi 6e301MacHOCTH

Posib opranmdeckoil XMMUU B peIIEHUH MPOOJIEM SHEPreTHYecKoil 0e30MacHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3JaHMM HOBBIX MAaTEpUAJIOB, HOBBIX HCTOYHUKOB SHEPruu (albTEepPHATHUBHbBIE
UCTOYHUKHU 3Heprun). OnacHOCTb BO3JEHCTBUS HA KUBbIE OPTaHU3Mbl OPIaHUYECKUX BELIECTB
OTJENBHBIX KJIACCOB (YIJIEBOJOPO/BI, CIUPTHI, (DEHOJBI, XJIOPOPraHUYECKUE IPOU3BOAHBIE,
aJIbJICTU/IBI U JIP.), CMBICJI [TOKA3aTeNsl MPEAEIIbHO TOMYCTUMOW KOHIEHTpalluu

JlaGopaTopHble 3aHATHUSA

JlaGopatopHas pabota: “MaeHTudukanus opraHMyecKuX COEAMHEHUHN OTIEIbHBIX KIacCOB”
WNnentudukanus OpraHMYecKHX COEAMHEHUH OTIENBHBIX KJIacCOB (Ha IpHMEpE albJeTUIOB,
KpaxMayla, YKCYCHOM KHCIOTBI, O€JIKOB M T.[I.) C HCIOJb30BaHUEM HX (PHU3MKO-XMMHUYECKUX
CBOWCTB M XapaKTepHBIX KaUECTBEHHBIX peakuuid. Jlenatypauus Oenka nmpu HarpeBaHuu. L[BeTHbIE
peakuuu OenkoB. BO3HMKHOBEHHE AHAIMTUYECKOTO CHUTHAJA € TOYKH 3pPEHHs XUMHYECKHX
IPOLECCOB MpU MPOTEKAHUM KAueCTBEHHOM peaklMM, MO3BOJISIIOIIEH HIESHTU(PHUIMPOBATH
IIPEJUI0KEHHBIE OPIraHUYECKUE BELIECTBA

1,2

Pa3nea 5. Kunernyeckne u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX pPeaKIui

Ckopoctb
XHMHYECKHX
peaxkumii.
XunmMuueckoe
paBHOBecHe

Coaep:xxanue yueOHOro MaTepuaJia

CKopocTh peakliiy, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (AKTOPOB: MPUPOIbl pEArUpYIOIINX BEUIECTB,
KOHIIEHTPALlMM pearupyrolnx BELIECTB, TEMIEPAaTypbl M IMJIOLIAJU PEaKIMOHHOW MOBEPXHOCTH.
TernoBbie 3G (GEKTH XUMUYECKUX PeaKkIiii. IK30- H SHAOTCPMHUUECKUE, PEAKIIHH.

OO6parumMocTh peakiuil. XMMUYECKOE PaBHOBECHE M €r0 CMEIICHUE IMOJ JEHCTBHEM Pa3IMUHBIX
(GakTOpoB (KOHIEHTpALMsl PEareHTOB WM MPOAYKTOB pEaKLMH, JaBICHHE, TeMIeparypa) AJs
CO3JIaHUs ONTUMAJIBHBIX YCIOBUI NpoTekaHust xumuyeckux npoueccos. [Tpunuun Jle Ilarense

HpaKanecm[e 3aHATHSA

Pemenne npakTuKO-OpUEHTHPOBAHHBIX 3a/laHUN Ha aHaiIu3 (AKTOPOB, BIMSIOMIUX HA U3MEHEHUE
CKOPOCTH XMMHUYECKOM Peakluy, B T.Y. C TMO3ULHUI SKOJIOTUYECKH 1eJIeCO00pa3HOro MOBEACHUS B
OBITY W TPYAOBOHM [EATENbHOCTH B ILENSAX COXPAaHEHHUS CBOErO 3/I0pOBbS U OKpY’Karollei
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 PaBHOBCCH A

Pa3nea 6. PacTBopbl

Tema 6.1. Conep:xxanue yueOHOro MaTepuaJia 4
IHousitue o
pacTeopax PacTBOpeHme Kak (pM3MKO-XMMHYECKHH mpouecc. PactBopbl. CiocoObl IPUrOTOBIEHHS PACTBOPOB.
PacTBopuMocTh. MaccoBasi 1oyisi  pacTBOpeHHOro BemiecTBa. CMBICI TOKa3aTessl NpeiebHO
JIOMTYCTUMOMW KOHIIEHTPAIMH U €T0 UCTIIOJIh30BAHUE B OI[CHKE SKOJIOTUIECKON 0€301acHOCTH.
[IpaBuma 3KOIOTHUECKH 11€1eCO00pa3HOro TOBEACHUS B OBITY U TPYJOBOH JESITEIBHOCTH B LIEIAX
COXpaHEHHsI CBOETO 370POBbS U OKPYKAIOIIEW MPHPOTHOW CPEelbl; OMACHOCTh BO3JCHCTBUS Ha
KUBBIE OPTaHU3MBI OITPEICIIEHHBIX BEUIECTB.
Penrenne mpakTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3aJaHUNl 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 (BBIOJHEHUE AEATEIBHOCTH 110 00pa3ily, HHCTPYKLIUHU WJIH 110JI 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 MATePHAJIbHO-TEXHUYECKOMY 00ecne4eHH 0

Kabuner Ne 21 xumuu ([uid NpoOBEAEHUS 3aHATHM JIEKIMOHHOTO THUIA W 3aHITUH
CEMHHApPCKOT0 THIIA, TPYNIOBBIX W HHIWBUIYaJbHBIX KOHCYIBTAI[Ui, TEKYIIErOo KOHTPOIS H
IIPOMEXYTOUHOM aTTECTALINH).

CrneuunanusupoBanHas Mebenb U o0opynoBaHue: YueOHas mebens Ha 30 mocagouHBIX
MecT (cronoB 15mir., crynseB 30 mit.), pabodee mecto mpernoaasarens (cron lmr., crym 1mr),
nmocka menoBas 3x cekmuonHas lmr, Kommbrorep Intel Pentium Dual CPU E2160 1,8 GHz
O3Y- 2 Gb, HDD-500Gb, DVD RV-ROM, KinaBuarypa, Mpimb. OC  windows 7
MakcumanbHas. JIokanbHbIN ceTh ¢ BbIxoj10M B MHTEepHET. Buaeonpoektop noronaounsii Epson
EB-S82, npoexunonnsiii skpan Clasic Solition 266x 149, akyctiuueckue koiaonku Genius.

kadgsr nmns  xpaHeHuss y4eOHOHMl  JUTEpaTyphl, OUIAKTHYECKOIO  MaTepuaina,
JIEMOHCTPAIMOHHBIE TTIOCOOUS, IIEKTPOHHBIE TOCOOUS, CIIPAaBOYHHUKH, CIIOBApH.

3.2. UudopmanuonHoe odecriedeHne 00yueHust
Ilepeyennb PeKOMeH1yeMbIX yueOHbIX HU3aAHUI, HNuTepHeT-pecypcos,
JAONOJIHUTEILHOM JTUTEPATYPHI

Knuroo6ecneuyeHHOCTH
bubauorpaguyeckoe onucaHue M3IaHUs OcHoBHas/ Koa-Bo.
(aBTOp, 3arJ1aBHe, BUJI, MECTO U O] M3aHUSI, |IONMOJHHUTEILHASI| JK3.B |DJIEKTPOHHBIE
KOJI. CTP.) JuTeparypa onoJ1. pecypchbl

XUMHA: yIeOHUK hilas:| CpeJIHETO - https://urait.ru/b
npoQeCCUOHATBHOTO o0pa3oBaHus OcHoBHas code/513073
1O. A. JIebeneB, I.H. ®ameeB, A.M. 'ony0Ges, =
B. H. [ITamoBau ; ox oO0men penakuen
I'. H. ®ageeBa. — 2-¢ wu3d., mepepab. W JIOI. —
Mocksa : M3natennctBo FOpaiit, 2023. — 431 c.
AundunorenoBa, W.B. Xumusa: y4eOHHK W - https://urait.ru/b
NPaKTUKyM JJs  CPeJHero MnpodeccHoHaIbHOTO OcHoBHas code/513807
ob6pazoBanus / U. B. Audunorenona, A. B. babkos,
B. A. IlonkoB. — 2-¢ wu3A., WCOp. U JOM. —
Mocksa : M3natensctBo FOpaiit, 2023. — 291 c.
Tynukun, E. 1. Xumusa. B 2 4. Yacts 1. Obmas u - https://urait.ru/b
HEOpraHWYeCKasl XUMHS: YYCOHUK IS CPEIHEro OcHoBHas code/513730
npodeccHnoHaTbLHOTO o0Opa3oBaHus
E. U. TynukuH. — 2-¢ W3A., HCIOp. W JOI. —|
Mocksa : M3natensctBo FOpaiit, 2023. — 385 c.
Tynukun, E.W. Xwumwms. B 2 4. Yacte 2. - https://urait.ru/b
Opranuyeckass XUMHA : Y4eOHUK JJsI CpEIHEro OcHoBHas code/513731
MpOQECCHOHAIBHOTO oOpazoBaHus
E. U. Tynukun. — 2-e Wu3A., HUCHOp. ©U JOM. —
Mockga : M3garenscto IOpaiit, 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-¢ wu31.,
nepepad. u gom. — MockBa :  M3marenbcTBo
FOpaiit, 2023. — 507 c.
Pocun, M. B. Xumusa. Y4eOHUK M 3aJa4HUK : s - https://urait.ru/b
cpenHero  npodeccrmoHanbHOrO  0Opa3oBanus /| JlonosHUTEIBEHAS code/512022
U. B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. —
Mocksa : U3narensctBo FOpaiit, 2023. — 420 c.



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

Bubauorpaguyeckoe onncanue u3IaHus OcnosHast/ Koui-Bo.
(aBTOp, 3ar/1aBME, BU/I, MECTO U IO/l H3IAHHUS, |TONOTHHTEILHASI| JK3.B | DJIEKTPOHHBIE
KOJL. CTp.) JuTepaTypa ouo.1. pecypcel
BaiinieB, O. C. Xumusd. JlabopatopHblii MpakTHKyM - -
HeB, i parop p y https://urait.ru/b
1 COOpHUK 3a1a4 . yueOHOe mocodue i cpeaHero| JlonoHuTeapHas code/513541
Mpo¢eCCHOHAIBHOTO o0pazoBaHHs —
0. C. 3aiiueB. — Mocksa : WU3znarensctBo HOpalir,
2023. — 202 c.
[Tepedenn coBpeMeHHBIX Tpodeccronanbubix 0a3 nanubix (CITB/I)
No HanmenoBanue CIIB/]
1 Hayunas snekrponnas oubnuorexka eELIBRARRY - wwwe.elibrary.ru
2 Hayunas snexkrponnas oubnuorexka KudepJlennHka - www.cyberleninka.ru

[Tepeuens nHpopManmoHHbIxX crpaBoyHbx cucteM (MCC)

Ne [Hapmenosanne UCC

1 CnpaBounast mpaBoBas cucrema KoncynsrantlImroc www.consultant.ru

2 |OnexrponHas oubauoreunas cucrema ObC FOPAUT - www.urait.ru

4. KOHTPOJIb U OHEHKA PE3YJIBTATOB OCBOEHUSA JUCIUIIJIMHBI

KOHTpOJIL H OHEHKa pE3YyJIbTaTOB OCBOCHUMA

JAUCHUIIIIMHBL  OCYHICCTBIISICTCA

IperojaBaTeyieM B IPOIECCe MPOBEACHUS TMPAKTHUYSCKUX 3aHATHH W JabOpaTOpHBIX paldor,
TECTUPOBAHUS, a4 TAaK)KE BBIMOJHEHHs] OOYYAIOUUMUCS WHAMBUAYAIbHBIX 33JaHUN, MPOEKTOB,

HUCCJIETOBAHUM.

Pe3yabTaThl 00y4yeHus
(ocBOCHHBIC YMCHHUSI, YCBOCHHbIC 3HAHHUSA)

®opMbl 1 METOAbI KOHTPOJISI U
OLICHKH Pe3YJIbTATOB 00y4eHH s

YMmennst

V-1. BeIBIATE XapaKTepHbIE NMPU3HAKK M B3aWMOCBA3b
U3YYEHHBIX  IIOHATHH, MPUMEHATH COOTBETCTBYIOILME
NOHATUSA  TIPU  ONMCAaHWM  CTPOCHUS U CBOMCTB
HEOPraHWYeCKUX U  OpPraHUYECKUX BEIIECTB U  UX
IIPEBPAILCHN; BBISBIIATH B3AMMOCBS3b XUMUYECKNUX 3HAHUI

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

COCMHEHUN MEXKIYHAPOJHOTO COK3a TEOPETHYECKOU U
MPUKIATHON XUMHUHM U TPUBUAIIbHBIE Ha3BAaHUS BAKHEUIITHX
BEIIECTB  (ITWIEH,  aleTWICH, T[JIulepuH, (EeHo,
dopmanbaeru, yKCycHas KUCIIOTa, TJIMIUH, YrapHbIA ras,
yl"J'IeKI/ICJ'II:Jﬁ ra3, aMMHakK, ramcHas HU3BCCTb, HEramicHas
U3BECTh, MUThEBASI COJIA M JIPYTUX), COCTABIATH (POPMYIIBI
HGOpFaHI/I'-IeCKI/IX nu OpFaHI/IquKHX BCIICCTB, ypaBHeHI/ISI
XUMHUYCCKUX peaxunﬁ, O6I>$ICH$ITI> HUX CMbICI, HOI[TBep)KI[aTB
xapaKTepHLIe XUMHUYCCKUEC CBOﬁCTBa BCILICCTB
COOTBETCTBYIOIIMMHU  DKCIEPUMEHTAMH M 3alHCSIMHU

co0ecel0BaHUE, TECT, IPAKTHUYECKHE
paboTHI.
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YpaBHEHUN XUMHUUYECKUX PEaKIui

V-3.  VYcraHaBnuBaTh  NPUHAIIEKHOCTH  M3YUYEHHBIX
HEOPraHUYECKHX u OpraHUYEeCKUX BEILECTB K
ONpEAENCHHbIM  KjlaccaM UM TpylnaM  COEIMHEHUH,
XapaKTepU30BaTh UX COCTAB U Ba)XKHEHIINE CBOMCTBA

V-4. Ornpenensarob BUJIbI XUMHUYECKUX CBsI3ei
(xoBaJIeHTHAas!, HOHHAs, METAJUIMYECKasi, BOJAOPOHAS ), TUIIBI
KPUCTAUTMYECKUX PELIETOK BEIIECTB; KIacCU(PUIUPOBATH
XUMUYECKHUE PEaKIIU

VY-5. TIpoBoaAUTH pacdeThl MO XUMHUYECKUM (opMyiaM U
YPABHEHUSAM XHUMHUYECKUX PEAKUU C HCIOIb30BaHUEM
(GU3MYECKUX BEIUYHH, XapaKTEpU3YIONIUX BEHIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0beMa (HOpMalbHbIE
yCIIOBUSI) Ta30B, KOJIMYECTBA BEILECTBA; MCIOIb30BaTh
CHUCTEMHBIE XMMUYECKUE 3HAHUS Ul MPUHATHS PELICHUN B
KOHKPETHBIX  JKU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C
BEILLECTBAMH U UX IPUMEHEHUEM

V-6. IlnanupoBarb ¥  BBINOJHATH  XHUMHYECKUU
OKCIIEPUMEHT (KAYeCTBEHHBIE pEaKIMH Ha KaTHOHBI |
AQHUOHBI,  (PYHKIHMOHAIbHBIE  TPYIIbl  OPTaHUYECKUX
COCIMHEHUIN JeHarypauus O€lIKOB IIpU HarpeBaHHH,
[[BETHBIE PEAKIMU OENKOB; MPOBOJUTH PEAKIIMH HOHHOTO
oOMeHa, OIpenensTh Cpeay BOJHBIX pPacTBOPOB, peUIaTh
HKCIIEPUMEHTAJIbHBIE 3a1a4uu Ha pacno3HaBaHue
HEOPraHWYeCKMX M  OpPraHMYeCKUX  BEIHIECTB) B
COOTBETCTBUU C TpaBUIAMH TEXHHUKH OE€30MacHOCTH IMpH
oOpalteHun c BEIIECTBAMU u 1a60paTOPHBIM
000py/sOBaHUEM; TPEICTABIATh PE3YyNbTaThl XUMUYECKOTO
IKCIIEPUMEHTA B dbopme 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakuuii U (popMyIHpoBaTh BHIBOJBI Ha
OCHOBE 3THUX PE3YyJIbTaTOB

Y-7. Ananu3upoBaTh  XUMHYECKYI0  HHGOpPMAIHUIO,
MOJIyYa€MYI0 M3 Pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uH(popMaluu, cetb UHTEpHET U Apyrue)

V-8. CobnronaTh npaBuia 9KOJIOTUYECKU
[[EeCO00pa3HOr0 TMOBEACHUS B OBITY U TPYIOBOM
JESTENIbBHOCTH B II€JIIX COXPAaHEHHUS CBOErO 370pOBbS U
OKPY’KaloIlllel MNPUPOAHOU Cpeibl; YUYUTHIBATh OMACHOCTb
BO3JICUCTBUS HA OJKWUBBIE OPraHU3MBI  OIPEACIICHHBIX
BEILIECTB, T[OHMMAash CMBICI MOKa3aTenas MpeaeibHOMI
JIOTTyCTUMOM KOHIICHTPAIUU

V-9. Biagerp OCHOBHBIMM METOJIaMHU HAYYHOTO MO3HAHUS
BEIIECTB W  XUMUYECKMX  SIBIICHUM  (HAOJIOZCHHUE,
U3MEpEHHe, OSKCIEPUMEHT, MOJCIUPOBAHKE); BIAACTh
CHCTEMOU 3HaHUW O METOJaX HAYYHOTO MO3HAHUS SIBICHUI
NPUPOJBI, HCHOJIB3YEMbIX B €CTECTBEHHBIX HayKax H
YMEHUSMHA MIPUMEHSATH 9TH 3HAHUS npu
AKCIIEPUMEHTAIbHOM ~ HUCCJIEIOBAHMM  BEIIECTB U JUIs
OOBSICHEHUS XMUMHYECKUX SBICHUH, HMEIONMUX MECTO B
NpUPOJE TMPAKTUYECKOM JIEATETbHOCTH YeJOBeKa U B
MTOBCETHEBHOMW JKU3HU.
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3Hanus

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

BKJIIOYAET: OCHOBOIIOJIATAIOLIME TOHATHS (XUMHMYECKHH | paboThI.
JJIEMEHT, aToOM, 3JCKTPOHHAas 00oJiouka atoma, s-, p-, d-
JJIEKTPOHHBIE  OpOMTaIM  aTOMOB, HOH,  MOJIEKYIIa,
BAJICHTHOCTbD, AIIEKTPOOTPHUIIATEIBHOCTB, CTETIEHb
OKHCIICHMsI, XMMHUYECKas CBA3b, MOJIb, MOJISIpHas Macca,
MOJISIPHBIA 00bEM, YIIIEpOJHBIN CKeleT, (QyHKIMOHAIbHAS
rpymnmna, pajaukai, HU30MepHs, U30Mepbl, I'OMOJOTHYECKUI
psan, TOMOJIOTH, YIJIEBOJIOPO/IbI, KHCIIOpOJI- u
a30Tco/epKalllue COEAMHEHUs, OUOJOTMYECKU aKTHUBHbBIC
BellecTBA (YIJIEBOJIbI, KUPHI, OCJIKH), MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS,
KPUCTANINYECKasi PEIIeTKA, THUIbI XWMHYECKHUX peaKUuil

(OKHCITUTENbHO-BOCCTAHOBUTEIIbHBIE, 9K30- u
SHJIOTEPMHUYECKHE, PEAKIUH HOHHOTO OOMeHa), pacTBOp,
AIIEKTPOJIUTHI, HEDJIEKTPOIIUTHI, ANEKTPOIUTUYECKAS

JUCCOLMAIMs, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XMMHUYECKON peaklH, XUMUYECKOEe PABHOBECHUE), TEOPUH U
3aKOHBI (TEOpHs] XMMHUYECKOTO CTPOEHHSI OpPraHUYECKUX
BemectB  A.M.bytnepoBa, Teopusi 3JIEKTPOIUTHUECKOM
nuccoumnanuu, Ilepmogmueckuit 3akon [[.M.Menneneea,
3aKOH COXPAaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XUMUU.

3-2. CcdopmupoBaTh NpPEACTAaBICHUSA: O XHMHYECKOM
COCTABJISIIOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MUpPaA, POJIU
XUMHU B TO3HAHUM SIBICHUM NPHUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUSI ¥ KYJABTYPHl JHYHOCTH, €€ (PYHKIMOHAIHHON
IPaMOTHOCTH, HEOOXOAUMOW MJIsl peleHHs] MPaKTUYECKUX
3a7ad ¥ DKOJIOTMYECKH OOOCHOBAaHHOIO OTHOILIEHUS K
CBOEMY 3J0POBBIO U IIPUPOJHOU CPELE.

5. OCOBEHHOCTH OCBOEHMUSA JUCIAIIJIMHBI 1JIs1 UHBAJINIOB U JINL C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMM 3/10POBbS

OOyuenne 0OyyaroOIMXCsl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMH 370POBBS NPH HATUYUH
3asBJICHHUS  OCYILECTBISIETCS Ha OCHOBE aJanNTHPOBAaHHOW pabouell mporpaMMmbsl ¢
UCMOJIb30BAHUEM  CHELMAJIbHBIX METOJO0B OOy4eHUS M JAUJAKTHYECKHUX MaTepHasos,
COCTaBJICHHBIX C YYETOM OCOOEHHOCTEH NCUXO(U3UYECKOTO pa3BUTUS, WHIUBUIYaTbHBIX
BO3MOYKHOCTEH U COCTOSHUS 3/10pOBbS TAKUX 00ydarouuxcs (00yyaromerocs).

B nenax ocBoeHuss yueOHOW mporpamMmbl AMCUMIUIMHBI MHBAJUMJAMH U JIMIAMH C
OTpaHUYEHHBIMU BO3MOXKHOCTSMH 3710poBbs Koitepk obecneunBaer:

- I WMHBAIUAOB U JMI] C OIPAaHWYECHHBIMH BO3MOXKHOCTSIMHM 3J0pPOBbSl IO 3PEHHUIO:

pasMelieHre B JIOCTYNHBIX JJIsI  OOy4aloIIMXCs, SBJSIIOIIMXCSA —CHENBIMH WM
CJIa0OBUIAIIMMH, MECTaX W B aJalTUPOBAHHON ¢opme crpaBOYHON HH(OpMAIUU O
pacriucaHuM ~ y4yeOHBIX  3aHSATHH;  NPHUCYTCTBUE  AaCCUCTEHTA,  OKa3bIBAIOLIETO
oOydJaromeMycsi HEOOXOAMMYIO TIOMOINb, BBIMYCK aJIbTEPHATHBHBIX (OPMATOB
METOJMYECKIX MaTepUasoB (KPYMHbIN WPUPT UK ayArnodaiisl);

- Ul WHBIMIOB W JIMI C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH 3JI0OPOBBS IO CIIYXY:
Ha/IJISKAIIMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOM3BEICHIE HH(POPMAIIHH;
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- s WHBAIWAOB ¥ JIMI C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS, MMEIOIIHX
HapyIICHHUs] OMOPHO-IBUTaTEIBHOIO armapara: BO3MOXHOCTh OECIpPENnsITCTBEHHOTO
JOCTyna OOydJarolmuxcss B ydeOHble TOMENICHHS M Jpyrue IMOMEUIeHHs y4eOHOTro
KOpITyca, a TaKKe NMpeObIBaHNE B YKA3aHHBIX MTOMCIICHUSIX.

O6paSOBaHI/IC o6yqafoumxc;1 C OI'paHUYCHHBIMHU BO3MOKHOCTAMM 3J0POBbSI MOXKET OBITE
OpTraHru30BaHO KaK COBMECTHO C APYIr'MMU O6y‘-IaIOH_II/IMI/ICSI, TaK U B OTACIIBHBIX I'pyHIiax HUJIA B
OTACJIIbHBIX OPraHru3aluiax.
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