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Paccmotpeno Ha 3acenanuu 1K

JUCLMIUIMH €CTECTBEHHO-HAYYHOI O IUKJIa

1 U3HYECKOU KYJIbTYPBI

npotokos Ne 8 ot «1» anpens 2024 r.
IIpencenarens A /Tuxanosa E.1./

Pabouas mporpamma yuebnoi muctummuabl OOJ[.04 Xumus paspaborana Ha
ocHOBe DenepanbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIBHOIO CTaHIApTa CPEIHErO
o0miero 0o0pa3oBaHMS, YTBEPXKIACHHOTO IPUKAa30M MUHHUCTEPCTBA OOpa30BaHUS W
Hayku PO ot 17 mas 2012 r. Ne 413.

Pazpabotunk mporpammel: (riman deaepaabHOr0 TOCYyIapCTBEHHOTO OFOKETHOTO
o0pa3oBaTeabHOIO  yupekieHus  Bbicmiero  oOpazoBaHus  «IlerepOyprekuii
rOCYJapCTBEHHBIN YHUBEpPCUTET MyTeill coobmenust Mimmeparopa Anekcanapa I» B T.
SApocnasne (Apocnasckuii puman II'VIIC)
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1 O0mas xapakrepucTuka pado4eii mporpaMmmbl
1.1 MecTo AMCHMILIMHBI B CTPYKTYPe OCHOBHOH MNpogeccHOHATbHOM
o0pa3oBaTeJIbHOW MPOrPaMMBbI

O6meodpazoBarenpHas auciumiiaa OO0/[.04 Xumus sBisercs o0s3aTebHON
4acThlo 00111e00pa30BaTEeNHLHOTO KA 00pa30BaTEIbHON MPOrPaMMBbI B COOTBETCTBUU
c ®rocC CIO mno cnemnanbHoctd 25.02.08 Dxcrutyatanus OECHMIOTHBIX
aBUAITMOHHBIX CUCTEM

1.2. Ilesin ¥ IUIaHUPYeMBble Pe3yJIbTATHI OCBOCHUS M CHUIIIHMHBI
1.2.1. lleau u 32024y JUCHUILJIAHBI

Conepkanue TmporpaMMbl  00111€00pa30BaTEIbHON AUCHUIUIMHBL  « XUMUSI»
HaIpaBJIC€HO Ha JOCTHKEHUE CIAEAYIOUIEH 1IeJIU:

- (QopMupoBaHue 'y oOOydarOHIMXCSl TMPEACTABICHUS O XUMHUYECKOU
COCTABJISIIOIIEH €CTECTBEHHO-HAYyYHOW KapTHHbI MHpPAa KAK OCHOBBI IPUHATHUS
pelieHud B KU3HEHHBIX M TPOU3BOJICTBEHHBIX CHUTYyallUsiX, OTBETCTBEHHOIO
MOBEJCHUS B IPUPOIHOM Cperie.

3apaum JUCHUNJIMHBI:

1) chopmupoBaTh TIOHMMaHHWE 3aKOHOMEPHOCTEH MPOTCKAHUS XHUMHYCCKHX
IPOLIECCOB U SIBJICHUU B OKPYXKAIOLIEH CpeAe, LEIOCTHOWM HAy4YHOU KapTUHBI
MHpa, B3aUMOCBSI3U 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pPa3BUTh YMEHHS COCTaBIIAATH (POPMYJIBI HEOPraHWYCCKUX M OPraHUYCeCKHX
BEIIECTB, YPAaBHEHUN XUMHUYECKUX pEaKIUi, OOBSICHATH WX CMBICI,
UHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX IKCIIEPUMEHTOB;

3) chopmupoBaTh HaBBIKU MIPOBEACHUS MPOCTENIINX XUMHYECKUX
HKCIIEPUMEHTAJILHBIX HCCIEIOBAHUM C COONIOJICHUEM TMpaBUll OE30MacHOTO
oOpaleHus ¢ BeIeCTBaMH U JJa0OPaTOPHBIM 000PYA0BaHUEM;

4) pa3BUTh yMEHHUS HCIOJB30BaTh HH(POPMAIUI0 XHMHUYECKOTO XapakTepa W3
pPa3IUYHBIX HCTOYHUKOB,;

5) chopmupoBaTh YMEHHS MPOTHO3UPOBATh MOCJCACTBUS CBOCH IEATEIBHOCTH H
XUMUYECKUX MPUPOTHBIX, OBITOBBIX U MTPON3BOICTBEHHBIX IIPOIIECCOB;

6) chopMupoBaTh MOHMMAHHE 3HAYUMOCTH IOCTHIKEHHH XUMHUYECKOW HAYKH H
TEXHOJIOTUHN JIsl pa3BUTHS COLIMATILHON M MPOU3BOJICTBEHHOM chep

1.2.2. Ilnanumpyemble pe3yJbTaTbl OCBOEHHUS 001e00pa30BaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe ®I'OC COO

Ocoboe 3HaYeHre ITUCHUIUIMHA UMEET Npu POPMUPOBAHUM M PA3BUTHH OOITUX
komrierenuit OK 01, OK 02, OK 04, OK 07.



Kon n

[InaHnpyemMble Pe3yabTaThl OCBOEHHUS AUCHUIIIINHBI

HAaUMEHOBaHUE

bopMupyembIx O6murue JlvcuuruiMHapHbIe

KOMIIETCHIIUH

OK 01. B yacTH TPpya0BOI0 BOCIIMTAHMA: - BIAAETb CHCTEMOM XHMHYECKUX 3HAHMM, KOTOpas BKIIOYAET:
Bri6upats - TOTOBHOCTb K TpyAy, OCO3HaHHE IIEHHOCTH | OCHOBONOJAralolue IOHATUS  (XUMHYECKHMH  JJIEMEHT,  aToM,
CrocoObl pelIeHMsl | MacTepCcTBa, TPYJOI00HE; AJIEKTPOHHAs 000JI04Ka aToMa, s-, p-,

3aaa4 - TOTOBHOCTbH K aKTHUBHOU AEATCIIbHOCTHU d'3HCKTpOHHBI€ Op6I/ITaJII/I aTOMOB, HOH, MOJICKYJIa, BaJICHTHOCTD,

npodeccuoHanbHO
" JIEITEIILHOCTHU
MPUMEHUTEIBHO K
pa3IMYHbIM
KOHTEKCTaM

TEXHOJIOTMYECKON M COLMaIbHOW HAIMpPaBJIEHHOCTH,
COCOOHOCTh ~ MHHMIIMUPOBATH, MJIAHHPOBATh H
CaMOCTOSITENIbHO BBITIONHSATH TaKYIO NESTEIbHOCTD;

- HTHTEPEC K Pa3Iu4HbIM cdepam npodeccuoHaIbHON
NEeSITETbHOCTH,

Osnaoenue YHUBEPCANbHbBIMU yueoHbIMU
NnO3HABAM EJILHBIMU 0CUCI GUAMU:

a) 6a30BBI€ JTOTUYECKHUE CHCTBUS:

- CaMOCTOSITEJIbHO dbopmynupoBaTh u
aKTyaJu3upoBaTh MpoOJeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBI TPU3HAK WU
OCHOBAaHMS JUIA CpaBHEHWs, Kilaccuukanum u
00001IcHNS;

- OompemensiTh LENu  JIeATeNIbHOCTH, 3a7aBaTh

napaMeTpbl U KPUTEPUH UX TIOCTHIKEHUS;
- BBISIBIIATH 3aKOHOMEPHOCTH W MPOTUBOpPEYHUS B
paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHBBI B JEATECIbHOCTh, OLICHUBATh
COOTBETCTBHE PE3YJIHTATOB IIEJISIM, OI[EHUBATh PUCKU
MOCIEACTBHUI JeITCIbHOCTH,

- pa3BHBaATh KPEATHBHOE MBIILICHUE MMPU PEIICHUU
YKU3HEHHBIX MPo0JIeM

QJICKTPOOTPULATCIIBHOCTb, CTCIICHb OKHUCJICHUSA, XUMHYCCKasA CBA3b,
MOJIb, MOJIsEIpHas Macca, MOHHpHBII}'I O6’beM, yFHepOHHLIﬁ CKCJICT,

dbyHKUMOHANbHAS ~ TpyHma,  paaudkal,  U30Mepus,  H30MEPHI,
TOMOJIOTHYECKUN  Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- |
a30TCO/ICPXKAIME COEIMHEHUs, OMOJIOTMYECKH AaKTHBHBIE BEIIECTBA

(yrimeBobl, XKUpHI, OC€JNKH), MOHOMEp, MOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COCUHEHUSI, KPUCTAJUINYECKAsl PELIETKA, TUIIbI
XUMHUYECKUX PEAKIHUH (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, HK30-U
SHJIOTEPMUYECKHE, PEAKI[TH HOHHOTO 0OMEHA), pacTBOP, SJEKTPOIUTHI,
HEJIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAsT JUCCOLMALMs, OKHUCIUTENb,
BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOM pEaKUHMH, XUMHYECKOE
paBHOBecHE), TCOPHUM M 3aKOHBI (TEOpHS XUMHYECKOTO CTPOCHHS
opranuueckux seuiects A.M. ByTinepoBa, Teopus 31€KTPOIUTUYECKON
auccouuanuu, nepuoguuyeckui 3akon .M. MenaeneeBa, 3akoH
COXPaHEHUsl Macchbl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN S3bIK XUMHH,
(axkTONOrHYecKkue CBEIEHUs O CBOWCTBAX, COCTaBE, IOJYYEHUH H
0€30macHOM  MCIIOJIb30BAaHMM  BAKHEMIIMX  HEOPraHWYECKUX U
OpPraHMYeCKUX BEIIECTB B OBITY M MPAKTUYECKOH [EATENbHOCTH
YeJI0BEKa;

- YMETh BBIABIITh XapaKTEPHbIC IPU3HAKU U B3aHUMOCBSI3b U3Y4YEHHBIX
MIOHATHM, INPUMEHATh COOTBETCTBYIOUIME IIOHATHS IpU OINHMCAHHUU
CTPOEHUS U CBOWCTB HEOPraHWYECKUX U OPraHMYECKHUX BEIIECTB M MX
IIPEBPAILECHNN; BBIABJATh B3aUMOCBA3b XMMHMYECKHMX 3HAHUU C




0) 6a30BbIC M CCIICIOBATEIbCKUE J1CH CTBHS:

- BIIQJICTh HaBBIKAMHU Y4E€OHO-HCCICIOBATEIbCKON U
MIPOCKTHOM JIEATEIBHOCTH, HABBIKAMH pa3peIleHUs
pooem;

- BBIABJIATh TNPUYHHHO-CIICACTBEHHBIC CBS3U U
aKTyallu3UpoOBaTh 3aJady, BBIIBUTATh TUIOTE3y €€
pelieHus, HaXOAUTh aPTYMEHTHI JIJIsl T0Ka3aTeNbCTBA
CBOMX YTBEPXKICHHI, 3aJaBaTh MapaMeTpbl W
KPUTEPUU PEIICHHS,

- aHAIU3MPOBATH IOJYYECHHBIC B XOJC PEIICHHS
3aJla4d  Pe3yJIbTaThl, KPUTHYECKH OILEHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH W3MCHCHUE B
HOBBIX YCJIOBUSX;

- yMeTh NEPEHOCUTHh 3HAHHS B IO3HABATEIBHYIO H
IPAaKTUYECKYIO 00J1aCTH KU3HEACITEeIbHOCTH;

- yMETh HWHTEIPUpPOBATh 3HAHMUS M3 Pa3HBIX
MPEIMETHBIX 00JIaCTelH;
- BBIIBUTATh HOBEIE HIEN, npeaaraTh

OPUTHUHAJIBHBIC MTOAXOAbI U PCIICHUSA
- CIIOCOOHOCTH MX MCITOJIb30BAHMS B IT03HABATEIBHOMN
U COLMaIbHON IMPAaKTHKEC

MNOHATUSMH U
MIPEIMETOB;

- YMETb HCHOJIb30BaTh HAMMEHOBAHUS XUMHUYECKHX COEIUHEHUN
MEXYHAPOJIHOTO COK3a TEOPETUYECKOM M MPUKIAAHOM XUMHUU U
TpUBHAJIbHbIE HA3BaHMUS BaXKHEHIIMX BeIIECTB (ATUJICH, alleTHUJIEH,
rmiepud, (enHon, Qopmanbaerun, yKCyCHas KHUCIIOTA, TJIHIHH,
yrapHbI ra3, yrieKUCIbli ra3, aMMHUakK, TalieHas U3BeCTh, HeramieHas
U3BECTh, NHUTHEBAS CONAa W JPYTHX), COCTaBIATH (HOPMYIIBI
HEOPraHWYECKUX U OPraHMYECKHX BEIIECTB, YPABHEHUS XUMHUYECKHX
peakuuii, OOBSCHATH HUX CMBICI; TOATBEPXKIATh XapaKTEpHbIE
XMMHYECKHE CBOWCTBA BEILIECTB COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMHU
Y 3alIUCSAMM YPAaBHEHUM XMMUYECKUX PEAKLIUN;

- YMETh YCTAHABJIMBATh IIPUHAMJICKHOCTh U3YYEHHBIX HEOPraHUYECKUX
U OpPraHUYeCKMX BEIIECTB K OIPEAEICHHBIM KJjaccaM M TpYIIaM
COEJIMHEHUM, XapaKTepu30BaTh HMX COCTaB U BAXXHEUIIME CBOICTBA;
ONnpenensaTh BUIbl XHMHUYECKMX CBsi3ed (KOBaJGHTHAsl, WOHHAas,
METaJUIMYecKasi, BOJOPOJAHAs), THUIBl KPUCTAJUIMUECKHX PEIIETOK
BEIIECTB; KJIaCCU(UIIMPOBATH XUMUYECKHE PEAKIINH;

- chopMHUpOBATh TMPEACTABICHUS: O XUMHUYECKOW COCTaBISIOIICH
€CTECTBEHHOHAYYHON KApTUHBI MHpa, pOJIM XHMHHM B IIO3HAHUHU
SBJICHUW TPUPOABI, B (OPMUPOBAHWUU MBIIUICHUS W KYJIbTYPHI
JUYHOCTU, €€ (YHKUIMOHAIBHOW TI'paMOTHOCTH, HEOOXOOUMON IS
pelIeHus] MPaKTUYECKUX 3a7ad M OSKOJIOIMYECKH OOOCHOBAHHOIO
OTHOULIEHUS K CBOEMY 3[0POBBIO U IPUPOAHOU CpEAE;

- yMeTb TPOBOIUTH pacyeThl IO XUMHYECKUM QopMmynaMm u
YpaBHEHUSIM XUMHYECKHX pEaKIHil ¢ HCHOIb30BaHUEM (U3NYECKUX
BEJIMYMH, XapaKTepU3YIOIIMX BELIECTBA C KOJUYECTBEHHOH CTOPOHBI:
Macchl, o0bemMa (HOpMaJbHbIE YCJIOBHUS) ra30B, KOJIMUYECTBA BELIECTBA;
HCIOJIB30BaTh CHCTEMHBIE XUMHUYECKHME 3HAHMS [JJIs  I[IPUHATUA
pelieHnid B KOHKPETHBIX JKM3HEHHBIX CHTYalMsX, CBA3aHHBIX C
BELIECTBAMHU U UX IPUMEHEHHEM

npeacTaBJICHUAMUA

JIPYTUX  €CTECTBEHHOHAYYHBIX

OK
HUcnons3oBath

02.

B 06/1acTH HEHHOCTH HAYYHOI'O IIO3HAHUSA:
- cpopMHpOBaHHOCTD MHUPOBO33PEHNU,

- yMeThb IUIAaHUPOBATb U BBINOJHATH XUMHUYECKUU OKCHEPUMEHT
(mpeBpalieHus OPraHMYeCKUX BEIIECTB MPU HArpeBaHUU, MOJyYEHUE




COBPEMEHHBIE
cpelacTBa IOHMCKa,
aHam3a u
WHTEPIPETALNH

uHbopMaIu u
uH(GOPMAITMOHHEIE
TEXHOJNIOTUH  JJIA
BBITIOJTHEHUS 3a/1a4
npo¢eccroHaIbHO
U IeATEIbHOCTH

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAayKd U  OOIIECTBEHHOW MPaKTUKH,
OCHOBaHHOI'O Ha uasore KYJBTYD,

CMOCOOCTBYIOIIIETO OCO3HAHUID CBOETO MECTa B
MOJHUKYJIBTYPHOM MUPE;

- COBEPUICHCTBOBAaHHUE SA3BIKOBOW W UMUTATENIbCKOU
KyJbTYpbl KaK CpEICTBA B3aUMOJAECHCTBHUS MEXKIY
JOJIBMH U TIO3HAHUS MUPA;

- OCO3HaHHWE I1IEHHOCTH Hay4yHOW [eSITEeIbHOCTH,

TOTOBHOCTh OCYIIECTBIISTh MIPOEKTHYIO u
UCCIIEIOBATEIbCKYIO NI€ATEIbHOCTh HHIWBHIYaJIbHO
U B TPYyNIIE;

Oesnaoenue YHUBEPCATbHBIMU yueoHvimu

NO3HAGAM eJIbHLIMU OCUCH GUAMU:

B) paboTa ¢ HH(pOpMaLIHEH:

- BJIAJICTh HABBIKAMH TMOJYyYCHHS WHPOpPMAIUU U3
UCTOYHUKOB  pa3HbIX  THUIIOB, CAMOCTOSITEILHO
OCYIIECTBIISITh TOUCK, aHAJM3, CHCTEMAaTH3AIHI0 |
WHTEPIPETANNIO WHGOPMAIIMK PA3IMIHBIX BUIOB U
(dhopM npencTaBIeHUS;

- co3/IaBaTh TEKCThI B pa3MYHBIX (opMaTax C
y4eTOM Ha3HadeHuss WHQPOpMAIUU U  IIeJIEeBOM

ayIUTOpUM,  BbIOMpas  ONTHUMaJIbHYIO  (opMmy
IIPEJCTaBICHUS U BU3yaIU3alllH;

- OUEHMBaTb  JOCTOBEPHOCTb,  JIETUTUMHOCTb
UHpOpPMAIMK, €€ COOTBETCTBHE MPAaBOBBIM U

MOpaJIbHO-3THYECKUM HOpMaM;
- HCHOJb30BaTh CpPEACTBA HH(POPMALUMOHHBIX M

KOMMYHUKAIMOHHBIX  TEXHOJOTMH B  PELICHUU
KOTHUTHBHBIX, KOMM YHUKATUBHBIX u
OpraHu3alMOHHBIX 3a7a4 C CcOOII0IeHNEM

TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI,  pecypcocOepeKeHUs, MPaBOBBIX U

STUJIEHA W U3yYEHHE €ro CBOICTB, KayeCTBEHHbIE pEaKLUU Ha
aJIbIETU/IBl, KpaxMall, YKCYCHYIO KHCIIOTY; JIeHaTypalus OelKoB Ipu
HarpeBaHUM, LIBETHbIE PEAKIMU OEJIKOB; MPOBOAUTH PEAKIIMM HOHHOIO
oOMeHa, OmpeAenarTb CpeAy BOJIHBIX pacTBOPOB, KaueCTBEHHBIE
peakiuu Ha cynbdaTr-, KapOOHAT- W XJOPUI-aHUOHBI, HAa KAaTHOH
aMMOHMS; pellaTh dKCIEepUMEHTANbHbIE 3a/1aun 1o TemaM "Mertamnbr"
u "Hemeramibl") B COOTBETCTBUU € IIPaBHIIAMU TEXHUKH O€30M1aCHOCTU
npu OoOpamIeHHH ¢ BEIIECTBAaMHU M JIAOOPAaTOPHBIM 00OPYOBAHUEM;
IPEeCTaBIIATh Pe3yJIbTaThl XMMHUYECKOIO HKCIEpUMEHTa B Qopme
3allUCH ypaBHEHMH COOTBETCTBYIOLIMX peakuuid U (GopMyIupoBaTh
BBIBO/IbI HA OCHOBE 3THUX PE3yJIbTATOB;

- YMETh aHAIU3UPOBATH XUMUYECKYI0 MH(OPMALMIO, MOIYyYaeMylo U3
pa3HBIX HCTOYHUKOB (CPECTB MacCOBOW MHpOpManuu, ceTb IHTepHEeT
" JIpyrHe);

- BJaJeTh OCHOBHBIMH METOJAaMH HAy4YHOTO IO3HAHMUS BELIECTB H

XUMHUYECKUX SIBJICHWH (HaOmroleHue, W3MepeHHe, OJKCIePUMEHT,
MOJIEIMPOBaHKE);
- yMeTb TPOBOAUTH pacyeTbl IO XUMHUYECKUM GopMmyaam u

YpaBHCHUAM XUMHYCCKHUX peaKum?I C HCIIOJIB30BaAHUEM (I)I/ISI/I"IGCKI/IX
BCJIIMYHWH, XapPaKTCPUIYIOIIUX BCHIECCTBA C KOJINY €CTBECHHOM CTOPOHBI:
MacCcChI, o0beMa (HOpMaHBHBIC }’CJ'IOBI/IFI) ra3oB, KOJIMYCCTBaA BCHICCTBA,
HUCIOJIb30BATh CUCTCMHBIC XUMHWYCCKUC 3HAHUA [JId [OPUHATUA
pCH_IeHI/Iﬁ B KOHKPCETHBIX JKHU3HCHHBIX CHTyallHUAX, CBA3AHHBIX C
BCIICCTBAMU U UX MPUMCHCHUCM




TUYECKUX
06€e30MacHOCTH;
- BJQJeTh HaBbIKAMHU pPACIIO3HABAHUS U 3aIIUTHI
uHpopMaluy, HHPOPMALMOHHOW  0G€30MacHOCTH
JUYHOCTH,

HOPM, HOpPM  HH(OPMAIMOHHOM

OK 04.
O¢pdexTrBHO
B3aUMOJICHCTBOBAT
b M paboTaTh B
KOJIJIEKTUBE u
KOMaHJze

- TOTOBHOCTh K CaMOPa3BUTUIO, CAMOCTOSITEIIBHOCTH
¥ CaMOOTIPE/ICIICHHIO;

-OBJIaJICHUE HaBBIKAMU Y4eOHO-HCCIIEA0BATENbCKOM,
MPOEKTHOW U COLUAIBHOM 1€ TEIbHOCTH;
Osnaoenue YHUBEPCATbHBIMU
KOMMYHUKAMUGHBIMU OCUCM BUAMU:

0) coBMecTHas AesTeNbHOCTD:

- TOHMMaTh U UCIOJb30BaTh NPEUMYIIECTBA
KOMaH/JHOHN U MHAUBUAYAIbHON paboOThI;

- TpPUHUMATh 1EJM COBMECTHOW JCSTEIHHOCTH,
OpPraHU30BBIBATh M KOOPAMHUPOBATH JACHCTBUS 1O €€
JOCTHKEHHUIO: COCTaBJIATH IJIaH e CTBUA,
pacrpenensaTh pojid C Y4eTOM MHEHUN YYaCTHUKOB
00CYXIaTh pe3yIbTaThl COBMECTHON pabOTHI;

- KOOPIMHUPOBATH U BBIOJHATH PabOTy B yCIOBUSIX

peanbHOr0, BHPTYAIBHOTO W KOMOWHUPOBAHHOTO
B3aUMOJICH CTBUS;
- OCYILIECTBJIATH  IIO3UTUBHOE  CTPATETHYECKOE

MOBEAEHUE B PA3JMYHBIX CUTYyallUAX, MPOSBIATDH
TBOPUYECTBO U BOOOpakeHue, ObITh MHUIIMATHBHBIM
Osnadenue yHUBEPCANbHLIMU  PeECYIAMUGHBIMU
oeilicmeuamu:

I) IPUHATHE ce0sl U APYTHX JIIOICH:

- MIPUHAMATh MOTHBBI M apryMEHTHI APYTHX JHOJEH
MIPU aHAJIK3E PE3yJIbTATOB ACSTEIHHOCTH;

- IpU3HaBaTh CBOE MPABO W MPABO JAPYTHX JIIOJCH Ha
OIIMOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3UITUU

- yMeThb IUIAHUPOBATh M BBINOJHATH XUMHUYECKHI HKCIEPUMEHT
(mpeBpaleHUs] OpPraHMYECKUX BEUIECTB NPU HArpeBaHUU, MOJyUeHHE
STUJIEHA W U3YYEHHE €ro CBOMCTB, Kauye€CTBEHHBbIE pEAaKLHUHU Ha
albJeTUbl, KpaxMajl, YKCYCHYI0O KHUCJIOTY; JIeHaTypalus OeIKoB Ipu
HarpeBaHUM, LBETHbIE PEAKIMU OEJIKOB; MIPOBOAUTH PEAKIIMM HOHHOIO
oOMeHa, OmpeneisTb Cpely BOAHBIX pACTBOPOB, KaueCTBEHHbIE
peakuuu Ha cyibdar-, KapOOHAT- W XJOPUJI-AaHUOHBI, Ha KATHOH
aMMOHHUS; PellaTh 3KCIEPUMEHTANbHbIE 3a1auu 10 TeMaM "Meraisr"
u "Hemerasibl'") B COOTBETCTBUU € IIPaBHIIAMU TEXHUKH 0O€30M1aCHOCTU
npu oOpalieHuu ¢ BEHIECTBAMU M J1a0OPaTOPHBIM OO0OPYIOBAHUEM;
NPEACTaBIATh PE3YyJbTaThl XUMHUYECKOI'O OJKCIEpUMEHTa B (opme
3allUCH ypPaBHEHMH COOTBETCTBYIOLIMX peaKkUuid u (GOpMyIupoBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB




JPYroro 4ejoBeKa;

OK 07.
CopeiicTBOBaThH
COXpaHEHUIO
OKpYXKaroIen
Cpenbl,
pecypcocOepexeH
U0,  [PUMEHSTH
3HAHUSA 00
M3MEHEHUHU
KJIUMaTa,
TIPUHIIATIBI
OEpEXKITMBOTO
POM3BOJCTBA,
3¢p(HEKTUBHO
JIeHCTBOBATh B
Ype3BbIYATHBIX
CUTYaIHIX

B 00s1acTH 3K010IrM4€CKOT0 BOCTIMTAHUSA:

- c(hOpMHUPOBAHHOCTh HKOJIOTMYECKOW KYJIbTYpBHI,
NOHMMaHUE BIIMAHHUS  COLMAJIbHO-DKOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHME MPUPOAHON U COLUATIBHOU
CpeAbl,  OCO3HAaHME  IJODAJIBHOTO  XapakTepa
9KOJIOTUYECKUX MPOOIeM;

- IUIAHHPOBAHME U OCYIIECTBJICHUE JEHCTBUH B
OKpYy’Kalolllel CpeAe Ha OCHOBE 3HaHUA Liened
YCTOWYUBOI'O Pa3BUTHSI YEJIOBEYECTBA;

AKTUBHOE HENPUATHE ACHCTBUMN, NPUHOCIIIMX BpPE.
OKpY’KAIOILIEH CpPeLIE;

- yYMEHHE IPOrHO3UPOBATH
9KOJIOTUYECKUE  T1OCIEICTBUS
JIEUCTBUH, IPENOTBPAIATh UX;
- paclIMpeHue OMbITa IEATEIBHOCTH 3KOJIOTMYECKOU
HaIlpaBJICHHOCTH;

- OBJIaJICHHE HaBbIKaMH y4e€OHO-HCCIIEI0BATENIbCKOH,
NPOEKTHOM U COLIMAJIbHON J€ATEIbHOCTH;

HeOIaronpusiTHoIE
IPEAI PUHUMAEMBIX

- chopMHUpOBATh TMPEACTABICHUS: O XUMHUYECKOW COCTaBISIOIICH
CCTCCTBGHHOHayIIHOfl KapTUHBl MHpa, pPOJIM XWMMHU B TIIO3HAHHUU
SBIICHU TPUPOABLI, B (HOPMHUPOBAHWUU MBIIUICHUS W KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TpaMOTHOCTHU, HEOOXOJUMOM s
pelleHus] MpaKTUYECKUX 3a7ad M OSKOJIOTMYECKH OOOCHOBAHHOIO
OTHOILIEHUS K CBOEMY 3I0POBBIO U IIPUPOTHOU CpPELE;

- yMeThb coOJIIoJaTh MpaBHJIa SKOJOTHYECKH I[eJIeCO00pa3HOro
MOBeJEeHUsI B OBITY M TPYAOBOH AEATENLHOCTU B IIENSIX COXpPaHEHUS
CBOETrO 3I0POBbS M OKPYXKAlOLEH NPUPOAHON CpEnbl; YYUTHIBATH
OIIaCHOCTH BOSI[CI\/'ICTBI/ISI Ha JKHUMBBIC OpPraHu3Mbl OIIPEACICHHBIX
BCIICCTB, IIOHHMMAas CMBICJI IIOKa3aTECiIAd HpGI[GIIBHOﬁ I[OHyCTPIMOﬁ
KOHLEHTPALHU




2. CTpyKTypa U cojepxaHue 001eo0pa3oBaTeJbHONM INCIHUIIMHBI « X UMUD)

2.1 00beM TUCHUILUIMHBI M BHAbI Y4€OHOUH PadoThI

Buj yueOHoM padoThI

O0BbeM B yacax

O0bem 00pa3oBaTeIbHOM MPOrPAMMBbI JUCHHUILIAHbI 72
B T.4.

OcHOBHOE cojiep:KaHue 66
BT. 4.:

TEOPETHYECKOe 00yUeHUE 32
MPaAKTUYECKHE 3aHATUS (B T. 4. KOHTPOJIbHBIE paOOThI) 24
71abopaToOpHbBIC 3aHATHS 10
IIpodeccuonaibHO-OpUEHTHPOBAHHOE COACPKAHUE 5
(comepskanue NPUKJIATHOTO MOTYJISA)

BT. 4.:

TEOPETUYECKOE 00yUECHHE 2
MPaKTUYECKUE 3aHATUS 4

IIpomeskyTOUHAsSE aTTEeCTALMS
(muddepeHuMpoOBaHHBIH 3a4€T)
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2.2 TemaTuyeCcKHid IJIAH M COEPKAHMeE JUCIUIIAHBI

Conep:xxanue yueOHOro Marepuaja (0CHOBHoOe 1 MpogeCcCHOHAJILHO-

HaumeHnoBaHue . O0bem | @opMupyemMble
OPHEHTHPOBAHHOE), J1a00PATOPHbIE U MPAKTHYECKHE 3aHATHS, PUKIATHON
pa3aejioB H TEM qacoB KOMIICETCHIINU
MOIY.JIb
1 2 3 4
Pa3znes 1. OcHOBBI CTPOEHNS BelleCTBA 8
Tema 1.1. OcHoBHOE co/iepKaHue 4 OK 01
Crpoenne atomoB | TeopeTH4yeckoe o0y4enue 2
XUMHICCKIX CoBpeMeHHass Mojienb CTpoeHus: aTtoMa. CHUMBOJIMYECKHH S3bIK XUMHUH. XUMHYECKHU JJIEMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHpurypamus atoma. Kiaccudukaius XUMHYECKHX 3JIEMEHTOB (s-, P-, d-deMeHTh).
fipupona BajeHTHble  OJIEKTPOHBL.  BalleHTHOCTb.  DJIEKTPOHHAs  IPUPOLA  XMMHYECKOM  CBA3H. 2
XAMHICCKON CBASH | 3 jek TpOOTPULIATEILHOCT.  BUABI  XUMHUYECKOM CBs3u  (KOBaJIEHTHAs, MOHHAs, MeETaJUIMYecKas,
BOJIOPO/IHAsI) U COCOOBI €€ 00pa3oBaHUs
IIpakTHyeckue 3aHATHUSA 2
IIpakTnueckoe 3ansitue 1 Penienue 3a1aHuii Ha UCMOJIb30BAHUE XUMUYECKOW CHMBOJIMKUA U Ha3BaHUM
COCIMHEHUM I0 HOMEHKJAType MEXIYHAPOJHOI'O COK3a TEOPETUYECKONM M INPUKIATHOM XUMUU U
TPUBUAIILHBIX HA3BAHUM U1 COCTABJIEHHS XUMUYECKHX (DOPMYII IBYXaTOMHBIX COEIUHEHHH (OKCUIOB,
CyIb(pUI0B, TUAPUIOB U T.I1.) U APYIMX HEOPraHMIECKUX COEAUHEHHUN OTAEIBHBIX KJIaCCOB. 2
IIpakTHuecKHe 3aaHusl Ha YCTAHOBJIEHUE CBA3M MEXIY CTPOECHHUEM aTOMOB XMMHUYECKHUX DIEMEHTOB U
NEPUOJMYECKUM M3MEHEHHEM CBOWCTB XUMUYECKHX DJIEMEHTOB M HMX COEJMHEHHMH B COOTBETCTBHMH C
nonoxxenneM Ileprnoanyeckoil CHCTEMBI.
Tema 1.2. OcHoBHOE coep:kaHne 4 OK 01
[Tepuonnuecknii IpakTHYeCKHe 3aHATHS 4 OK 02
3aKOH M Ta0MMIA  [[IpakTudeckoe 3ansiThe 2 [leproanueckas cucTeMa XUMUUECKUX dJ1eMenTos JI.UL. Menpeneesa.
AW Menneneesa | duspueckuii cMbica [epuonnueckoro 3akona JI.M. MeneneeBa. 3aKOHOMEPHOCTU H3MEHEHUS CBOMCTB
XUMHYECKHMX DJIEMEHTOB, 00Pa3yeMbIX MMH IIPOCTHIX M CIOKHBIX BEIIECTB B COOTBETCTBHUH C
HOJIOKEHUEM XHUMHYECKOro dj1eMenTa B [lepuoanueckoii cucreme. MUPOBO33pEHUECKOE H HAYYHOE 4

3HaueHue [lepuonnueckoro 3akona JI.11. Menneneesa. [Ipornossr JI.M1. MenneneeBa. OTKppITHE HOBBIX
XUMHYCCKUX 3JICMCHTOB.

Peuenne npakTHKO-OpHEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUI HA XapaKTEPU3ALMNI0 XUMUYECKUX
2J1eMEHTOB «MeTanueckue / HeEMETaIMIECKI e CBOﬁCTBa, QJICKTPOOTPHULATCIIbHOCTD XUMHUYCCKHUX
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3JIEMEHTOB B COOTBETCTBHUU C X DJICKTPOHHBIM CTPOCHHEM U MOJIO)KECHUEM B IEPUOIMYECKON CUCTEME
xumu4deckux 3nemenToB .M. Menaeneeay

Paznen 2. XumMuuyeckue peakuuu 10
Tema 2.1. Tuns! OcHoBHOe coep:kaHue 6 OK 01
XUMHUYECKUX TeopeTnueckoe odyueHue 2
peakuui Knaccudukaius 1 TUITBI XAMUYECKUX PEAKIHA ¢ y4acTHeM HeopraHudeckux Bemiects. CocTaBieHne
ypaBHEHHI peakluii COeTUHEHMs, pa3iokKeHHs, 3aMellleHusl, OOMeHa, B T.4. peaKluil TOpeHHUs,
OKHCJIEHUS -BOCCTAHOBJICHUS.
VYpaBHeHUs1 OKUCIEHUsI-BOCCTaHOBNIEHUS. CTeneHb oKkuciaeHus. OKUCIUTENb U BOCCTAHOBUTEIT. 2
CocraBneHue 1 ypaBHUBaHUE OKUCIUTEIIbHO-BOCCTAHOBUTEIHHBIX PEAKIIUA METOAOM SJIEKTPOHHOT O
6ananca. OKHCIUTENFHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPOJIE, TPOU3BOACTBEHHBIX IIPOIIECCaX U
KU3ZHENIEATEIILHOCTH OPTraHU3MOB
IIpakTHyeckue 3aHATUSA 4
IIpakTuyeckoe 3anaTue3 KonnmuectBeHHbIe OTHOIICHUS B XUMHUH. OCHOBHBIE KOJHYECTBEHHBIE 3aKOHbI
B XMMUH U pacyeThl 10 YPaBHEHUSIM XUMUYECKUX peakiuil. Monb KaK eIMHHIIa KOJHYEeCTBA BEIIECTBA.
Monsipaast Macca. 3aKOHBI COXpaHEHHUsI MAaCChl U SHEPruu. 3akoH ABorajpo. MosipHbIi 00beM Tra3o0B. 4
OTHOCHUTENbHAS MJIOTHOCTH ra3oB. Pacuersl o ypaBHEHHMSIM XUMUYECKUX PEAKLUN C HCIONb30BAHUEM
Macchl, 00beMa (HOpMaJIbHBIC YCIOBHSI) Ta30B, KOJUYECTBA BEIECTBA
Tema 2.2. OcHoBHOE coiep:RaHNe 4 OK 01
OneKTponuTHIECKas | TeopeTHUecKoe 06ydeHHe 2 OK 04
Aucconnanusi Teopust anekTponuTHUECKON nucconranuu. VMoHbI. DIEeKTPOIUTHI, HEINEKTPOIUTHI. Peakiiuu HOHHOTO
MOHHBI 00MCH oomena. CocTaBlieHHE peakIMii MOHHOrO0 OOMEHa IyTeM COCTaBICHHS HMX MOJHBIX U COKPAIICHHBIX 2
MOHHBIX ypaBHeHUil. KHCIIOTHO-OCHOBHBIE peakiuy. 3aJaHNsI HA COCTABJICHHE HOHHBIX PEaKIuil
JlabopaTopHbIe 3aHATHS 2
JlaGopaTtopHas 3ansaTHe Nel “Tunsl XUMUUYECKUX peakuil”.
HccnenoBanue Tunos (110 COCTaBy U KOJIMYECTBY UCXOAHBIX U 00pa3yIOLIMXCcs BELECTB) U IIPU3HAKOB 2
XUMHUYeCcKuX peakiuil. [IpoBenenne peakuuii HOHHOTO 0OMEHa, OMpeesIeHue CPeIbl BOJHBIX
pacTBOpOB. 3a/laHNs HA COCTABJICHUE MOHHBIX PEaKIIHi
Paszpnen 3. CTpoeHue U CBOIICTBA HEOPTAaHUYECKHUX BelIeCTB 16
Tema 3.1. OcHoBHOE cojiep:kaHne 6 OK 01
Knaccupukanus, Teopernueckoe o0yueHue 2
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HOMEHKJIaTypa
CTPOCHHE
HEOPTraHUYECKUX
BCIIIECTB

IIpeamer Heoprannueckoi xumun. Knaccugukaiiys Heopranuueckux Beniects. IIpocTeie U CloXKHbIE
BemlecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUBI, KUCIOTHI, COIM). B3anmocss3b
HEOPraHUYECKUX BEIECTB. ArperaTHble COCTOSIHUS BellecTBa. Kpucrammueckue 1 aMoppHblie
BellecTBa. THUIBI KPUCTAJUIMYECKUX PEUIETOK (aTOMHAs!, MOJIEKYJIipHasi, MOHHAs, METaJNTN4YecKast ).
3aBUCHUMOCTb (PU3MUECKUX CBOWCTB BEILIECTBA OT THIIA KPUCTAIIINUYECKON PEeIIeTKH. 3aBUCUMOCTD
XMMHUYECKOM aKTUBHOCTH BEILECTB OT BUJA XUMUYECKON CBS3U U TUIIA KPUCTAJUIMYECKON PEIIETKH.
[TpuarHBI MHOT000pa3usl BEIIECTB

HpaKaneCRne 3aHATHUSA

IIpakTnueckoe 3ansitue 4 Homenkinatypa HeopraHMuecKiX BEIIeCTB: Ha3BaHUE BEIIECTBA UCXOS U3
UX XUMHAYECKOU (GOpMYJIbI MIIM COCTABJIEHUE XUMUYECKON (POPMYJIBI UCXOMAS U3 Ha3BAaHUS BEIIECTBA IO
mesxxayHapoaHoit (MIOITAK) unu TpuBHaibHONH HOMEHKJIATYpE.

Pemenne mnpakTuyeckux 3adaHU MO KiaccH(UKAlMM, HOMEHKJIAType M XUMHYECKUM (opMyrinam
HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB (yrapHbId Ta3, YrJIEKHCIbIA ra3, aMMHUaK, TalieHas
W3BECTh, HETAIlIeHAsI H3BECTh, MUTHEBAS COAA U APYTHX): HA3bIBATh U COCTABIIATH (DOPMYJIIBI XUMH YECKHUX
BELIECTB, ONPEENIATh IPUHAJIEKHOCTD K KJIACCy.

HcTouHMKN XMMUYECKON HH(pOpMaluu (CpeIcTB MacCOBOW MH(pOpMaIuu, ceTh IHTepHET U Ipyrue).
ITonck nHdopmalyu 1Mo Ha3BaHKWAM, UJICHTH (PUKATOPaM, CTPYKTYPHBIM (hopMysiam

OK 02

Tema 3.2. dusuxo-
XUMHUYECKUE
CBOMCTBa
HEOPraHUYECKUX
BEIICCTB

OcHoBHOe coiepxxaHue

Teopernueckoe odyuenue

Mertamnsl. OOmme ¢uzndyeckne U XUMUYEcCKue cBoicTBa MeTaysioB. CriocoObl mosydeHHs. 3Ha4YeHue
METaJUIOB M HEMETaUIOB B IPUPOAE U JKU3HEACATEIBHOCTH YEIOBEKa M OpraHusMoB. Kopposus
METaJIOB: BUBI KOPPO3UH, CIOCOOBI 3alIU T METAJIJIOB OT KOPPO3UU

Hemeramnpl. OO6ume @u3nyeckue W XUMHUYECKHE CBOWCTBA HEMETA/UIOB. THIHYHBIE CBONCTBA
HemetasuioB [V— VII rpynm. Knaccudukanus 1 HOMEHKIJIATypa COSIMHEHUH HeMeTauioB. KpyroBopoThl
OMOT€HHBIX 2JIEMEHTOB B IIPHPOJIE

XUMHYECKHE CBOMCTBA OCHOBHEIX KJIaCCOB HCOPraHN4YCCKUX BCUICCTB (OKCI/IZ[OB, TUAPOKCU OB, KUCJIIOT,
coJieit u I[p) 3aKOHOMepHOCTI/I B U3MEHEHHUU CBOICTB IIPOCTBIX BEHICCTB, BOAOPOAHBIX COG,Z[I/IHCHI/II\/’I,
BBICHINX OKCUJIOB U THAPOKCHUIOB

IIpakTHYecKkue 3aHATHS

OK 01
OK 02
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IIpakTnueckoe 3anaTue 5 CocTaBieHHE YpPAaBHEHMM XMMHYECKUX pEaKLMil C ydyacTHEeM MPOCThIX U
CIIOKHBIX HEOPraHMYEeCKHX BEILIECTB: METAJJIOB U HEMETAaJUIOB; OKCHJIOB METaIOB, HEMETAJUIOB W
aM(pOTEpHBIX DJJEMEHTOB; HEOPraHMYECKUX KHCJIOT, OCHOBaHMW U aMQOTEpPHBIX THAPOKCHIOB;

HEOPraHWYECKUX COJIEH, XapaKTEPU3YIOLIMX X CBOMCTBA. 2

Pemenne npakTUKO-OPHEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUN Ha CBOMCTBA, COCTaB, MOJIY4YEHUE U

0e30MacHOE HCIOJb30BAaHUE BAaXKHEHIIMX HEOPraHWYeCKHX BEHIECTB B OBITY M IPaKTHYECKON

JESITEIbHOCTU Y€EII0BEKA
Tema 3.3. OcHoBHoOe coep:kaHue 2 OK 01
Wnentuduxanus JlabopaTopHbie 3aHATHS 2 OK 02
HEOpraHUIeCcKux JlaGopaTopHas 3ansiTue Ne2 «/neHTHGUKALUSI HEOPrAHHYESCKUX BEIIIECTBY. OK 04
BCIIIECTB Pemienne skcnepuMEHTANbHBIX 3a7ad4 O XHUMUYECKHMM CBOMCTBAM METAJJIOB M HEMETAJJIOB, IO

pacro3HaBaHMIO U MOJIIyYEHUIO COEIMHEHUI METAJUIOB U HEMETAJUIOB. 2

Wnentudukanyus HEOPraHMYECKUX BEIIECTB C MHCIOJIb30BAHHWEM HX (PU3MKO-XMMHUYECKUX CBOMCTB,

XapaKTepHbIX KAaueCTBEHHbIX peakiuil. KauecTBeHHble peakuuu Ha cyibQar-, KapOoHAT- M XJIOpHJI-

AQHUOHBI, HA KATUOH aMMOHUSI
Pasznean 4. CTtpoeHue U CBOICTBA OPraHM4YeCKUX BellecTB 24
Tema 4.1. OcHoBHOE coep:kaHne 4 OK 01
Knaccnuxanus, Teopernueckoe o6yueHnue 2
CTPOCHUE 1 [TosiBieHMe U pa3BUTHE OPraHUYECKOW XMMHM KaK Hayku. [Ipenmer oprannyeckoir XuMuu. Mecrto u
HOMCHKJIaTypa 3HaYEHHE OPraHNYECKON XMMUHU B CHCTEME €CTECTBEHHBIX HayK.
OpPraHUYECKUX XUMHYECKOE CTPOEHHME KaK MOPSIOK COECIUHEHHUs aTOMOB B MOJIEKYJI€ COIJIACHO UX BAJICHTHOCTH.
BEIIIECTB OCHOBHBIE TOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOEHHUS OpraHuuyeckux coenuHeHuit A.M. bytneposa.

VYTriepoHbIil CKeNneT OpraHu4ecKOd MOJIEKYJbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOIO 5

cTpoeHus: MoJsiekyi. i3omepus u uzomepsl.

[lonstue o ¢yHkuuoHanbHOM rpynne. Pamukan. IlpuHounsl KiaccupUKauyd — OpPraHUYECKUX

coeAMHEeHU. MexXyHapoiHas HOMEHKJIATypa U PUHIUIIBI HOMEHKJIATYPbl OPraHUYeCKUX COETUHEHUH.

[TonsiTve 00 a30TcoAEpP)KALIUX COSAMHEHUAX, OMOJIOrMUECKH aKTUBHBIX BellecTBax (YIyeBojax, xKupax,

OenKax 1 Jp.), BBICOKOMOJIEKYJISIPHBIX COEJUHEHUSX (MOHOMED, NOJIUMEp, CTPYKTYPHOE 3BEHO)

IIpakTHYecKkue 3aHATHS 2

IIpakTnueckoe 3anaTHe 6 HoMeHkIaTypa OpPraHMYeCKMX COCIUHEHUN OTIEIbHBIX KJIACCOB

(HachllIeHHbIE, HEHACBILIEHHbIE W apOMaTUYECKHE YTJIEBOJAOPOJbI, CHUPTHI, (EHOJbI, albJIErH]Ibl, 9

KETOHBI, KapOOHOBBIE KHCIOTHI U Jp.) CocTaBjeHHE MOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX (opMys
OPraHMYECKUX BEIIECTB OTAEIBHBIX KJIACCOB, HCIOJb3YsSd HMX Ha3BaHUS IO CHCTEMATHYECKOM U
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TPUBHMAIILHOW HOMEHKIIAType (3TUJICH, alleTUJIeH, MnLepuH, ¢peHol, hopMabIerui, YKCyCcHas KUCIOTa,
rmnuH). Pacuersl mpocTeiiiei ¢hopMyibl OpraHMYecKord MOJICKYJIbI, HCXOJI U3 3JIEMEHTHOI'O COCTaBa

(8 %)

Tema 4.2. CsoiicTBa
OpPraHUYECKUX
COEeNMHEHUN

OcHoBHOE coiepxkaHue

14

Teopernueckoe o0yueHue

OU3NKO-XUMUYECKHE CBOWCTBA OPraHMYECKUX COCAMHEHUN OTIEIBbHBIX KJIaccoB (0COOEHHOCTH
KJIacCH (PUKALlMU U HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJOTHYECKUN psaa U oOmas hopMysia; H30Mepus;
(hu3HYecKre CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI MOy CHHUS):

— TpeAesbHbIe YriaeBOAOPOIbl (aJKaHbl U IUKIIOAJKaHbl). ['OpeHHMe MeTaHa Kak OJWH M3 OCHOBHBIX
HMCTOYHHUKOB TEIJIa B MMPOMBIIUICHHOCTU U ObITY. CBOICTBA MPUPOIHBIX YTIEBOAOPOIOB, HAXOXKICHHUE B
MPUPOJIE U PUMEHEHUE AJIKAHOB;

— HempenenbHbIC (AJKCHBI, AJKMHBI WM aJIKaJIUCHbl) W apoOMaTHYECKUE YIJIEBOAOPOIbl. [ opeHme
alleTUJIEHA KaK UCTOUYHUK BBICOKOTEMIIEPATYPHOIO TIJIAMEHU 711 CBAPKHU U PE3KU METAJIJIOB

— KHCJIOpOJICO/IepKAIlle COeAUHEHUS (CIUPTHI U (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI, albJErHIbl
U KETOHBI, >KUpBI, yrieBoibl). IIlpakTHyeckoe NpPUMEHEHUE OSTUJICHTJMKONSA, TJIMLEpUHa, (eHoa.
[Ipumenenue ¢opmanpaeryaa, ameTanblAeruaa, YKCYCHOM KHUCIOTHI. MplUla Kak COJIM  BBICHIMX
KapOOHOBBIX KUCIOT. MoroIIne CBOMCTBA MblIa

— a30Tcoj/iepKalle COeAMHEHMs (AaMUHBI U aMUHOKHCIIOTHI, 0€JIK1). BBICOKOMOJIEKYIIpHBIE COSIMHEHUS
(cunTernueckue W OWUOJOTMYECKU-aKTUBHBIE). MoOHOMEp, TMOJIMMEP, CTPYKTYPHOE  3BEHO.
[Tonmumepu3anus 3TuIeHa Kak OCHOBHOE HalPaBJIEHUE €r0 MCIO0JIb30BaHNUS.

I'eneTnueckas CBA3b MEXY KJIACCAMH OPraHUYECKUX COCAUHEHUN

HpaKaneCRne 3aHATHUSA

IIpakTnuyeckoe 3ansaTue 7 CBOIMCTBA OPraHUYCCKUX COCAMHEHHI OTAEIBHBIX KIACCOB (TPUBHUATBHAS U
MEXIyHApOJIHAasi HOMEHKJIATypa, XUMUYECKHUE CBOMCTBA, CIIOCOOBI MOMyYEHHs): IpeeNbHbIe (AJIKaHbl U
LUKJIOAJIKAHbI), HENpeaeabHble (aJIKEHbI, aJKUHBI M ajJKaJUEHb]) U apOMATUYECKUE YTIIEBOJOPOIbI,
cnupThl U (EHOJIbI, KapOOHOBBIE KUCIOTHI U 3(PUPHI, aTbJIETUIBI U KETOHBI, aMUHBI U aMUHOKHCJIOTHI,
BBICOKOMOJIEKYJISIDHBIE COECIMHEHHUs. 3a/JlaHusl Ha COCTABJICHUE YpPAaBHEHUN XUMUUYECKHX PpEaKIUH C
Y4aCTUEM OPraHUYECKUX BELIECTB HA OCHOBAHUM MX COCTAaBa U CTPOCHUS

IIpakTuyeckoe 3anaTne 8 CocraBieHUE CXEM peakUMi (B TOM 4YHCIIE [0 IMPEIJIOKEHHBIM LEMOYKaM
IIPEBPAIICHUI), XapaKTEpU3YIOIIUX XHMHUYECKUE CBOMCTBA OpPraHMYECKMX COCOUHEHUH OTIEIbHBIX
KJ1acCOB, CMOCOOBI MX IMOJYYEHHS M Ha3BaHME OPraHUYECKUX COCIMHEHMH IO TPUBUAIBHOW WIH
MEXIYHAPOJIHOM CHUCTEMATUYECKONH HOMEHKIIATYpE.

Pemenne mpakTHKO-OPUEHTHUPOBAHHBIX TEOPETMYECKUX 3aJ@aHMM HAa CBOMCTBA OPraHUYECKUX

OK 01
OK 02
OK 04

15




COEIMHEHUHN OTASIbHBIX KJIaCCOB

JlabopaTopHnas padora

JlaboparopHnas 3ansitue Ne 3“[IpeBpamnieHuss opraHMYECKUX BEUIECTB ITPH HAaIrPEBAHUM '
[Tonyuenue 3TUIIEHAa U U3YYEHHUE €r0 CBOMCTB. MoaennpoBaHue MOJEKYI U XMMUYECKUX MPEBPAIEHUI
Ha IpUMepe ITaHa, STUIIEHA, alleTHJIeHa U JIp.

Tema 4.3. OcHoBHoOe coep:kaHue OK 01
Wnentupuxarms TeopeTnyeckoe obyuenne OK 02
OpraHKACCKUX buooprannueckue coenuHenus. IIpuMeHneHne u Ouonorudeckas posib yrieBopoB. OkucieHue OK 04
BCIICCTB, HX yII€BOJOB — HWCTOYHUK OHHEPrUM KHUBBIX OpraHu3moB. OO0JacTH NPUMEHEHUS aMHUHOKHUCIOT.
SHAHCHNC 1 [IpeBpamenuss OenkoB mnumu B opraHu3me. buonornueckue ¢QyHkuum OenkoB. buonormueckue
TIPUMCHCHHC B ¢byHKIUY XUpoB. Posib opraHnyeckoil XMMHUU B pelIeHUH Tpo0JieM MU IEeBOH 0€30MacHOCTH
ObITOBOI 1 . | Ponmp opranuueckoil XuUMHUM B pELIEHUH IPOOJIEM 3SHEPreTHUecKoil 0e30MmacHOCTH, B Pa3BUTHUU
NPOUSBOACTBEHHOU 1 1oy 1iHEL, CO3MAHMH HOBBIX MaTepHajIoB, HOBBIX UCTOYHUKOB SHEPruu (aJbTEPHATUBHBIE HCTOYHUKHU
JCATCILHOCTH sHeprum). OnacHoCTh BO3EHCTBYS Ha )KUBbIE OPraHW3Mbl OPIraHUYECKUX BEIIECTB OTJEIbHbIX KJI1aCCOB
fenonera (yraeBomopoasl, CHUPTHI, (EHOJbI, XJIOPOPraHWYECKHUE IPOU3BOJHBIC, AJbJETHUIbl U JAP.), CMBICH
HOKa3aTels IPeAesIbHO A0MYCTUMOI KOHIICHTPALUU
JlabopaTopHble 3aHATHSA
JlaGoparopHas 3ansaTue Ned “Vnentuduxanuss OpraHu4ecKuX COCTUHEHU I OT/IEbHBIX KITacCOB™
Wnentudukanusi opraHMyecKuX COeIMHEHUI OTAENbHBIX KJIacCcoB (Ha MpUMEpPE albAeruoB, Kpaxmana,
YKCYCHOH KHCJIOTBI, OJIKOB U T.II.) C HCIOJIb30BAaHUEM MX (DU3UKO-XUMUUYECKUX CBOMCTB M XapaKTEPHBIX
KayecTBEHHBIX peakuuil. J[lenaTypamusi Oenka mpu HarpeBaHuu. L[BeTHble peakuuu OENKOB.
Bo3HUKHOBEHNE aHAJMTHUYECKOI'O CHUTHAja C TOYKU 3PEHMS] XMMMUYECKUX IPOLIECCOB MPU MPOTEKAHUU
KaueCTBEHHOMN peaklMy, NO3BOJIAIONMEN HIEHTH (GUIIMPOBATh NPEAJI0KEHHbIE OPraHN4YEeCKHE BEIECTBA
Paznen 5 Kunernueckue u TEPMOIMHAMHUIECCKHE 3AKOHOMEPHOCTH NMPOTCKAHUA XUMHYCCKHUX
ACTS. peaxkiuii
Tema 5.1 Ckopocts | OcHOBHOE cofepKaHHe OK 01
XUMHUYECKUX OK 02

TeopeTuyeckoe od0yueHue
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peaxkuuil. CKOpoCTh peakiuy, €€ 3aBUCHUMOCTh OT Pa3IUYHBIX (PaKTOPOB: MPHUPOIbl PEATHPYIOIIUX BEIIECTB,
XuMuueckoe KOHUEHTPALMK PEarupyroliuxX BeLIeCTB, TeMIepaTypbl M IUIOU[AJAM PEAKLHOHHON MOBEPXHOCTH.
paBHOBECHE TennoBbie A3 PeKTh XUMUYECKUX PEaKIUil. DK30- U SHIOTEPMUY €CKUE, PEAKIIHH.

O6patuMocTs peakiuidl. XUMHUYECKOE PABHOBECHE U €ro CMENICHHE TMOJ] JEeUCTBHEM pa3IMYHBIX

(akTOpOB (KOHLIEHTpALUsI PEareHTOB WM MPOJYKTOB peakluu, JaBjIeHHUEe, TeMIIepaTypa) AJis CO3aHus

ONTHMAJIBHBIX YCIOBUM NPOTEKAHMS XUMHUYeCcKHX rpoueccos. [Ipunnun Jle Hlatense

IIpakTH4eckue 3aHATUS

IIpakTuyeckoe 3aHsaTHe 9 PelieHne NMpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUil Ha aHanu3 (HaKTOpPOB,

BIMSIONIMX Ha WM3MEHEHUE CKOPOCTH XHMMMUYECKOH peakuu, B T.4. C TO3ULUHA DKOJIOTHYECKU

1L[€JIECO00PAa3HOT0 TIOBEEHUS B OBITY U TPYJOBOMN J1EATEIBHOCTH B LEIAX COXPAHEHUS] CBOETO 370POBbSI

Y OKPYXKAIOUIEH MTPUPOJHON CPEABI.

Pemenne mnpakTHKO-OPMEHTHUPOBAHHBIX 3aJaHUi Ha npuMmeHeHue npuHuuna Jle-Illatense s

HaXOXXJEHUS HAMNpaBJICHHUs CMEIICHHUS paBHOBECHS XMMHUYECKOW peakIuu M aHaiu3 (aKTopoB,

BJIMSIIONIMX HA CMEIEHHE XMMHUECKOI'0 PAaBHOBECHUS
Paszpnea 6. PacrBoOpbI
Tema 6.1. OcHoBHOE coiepxkaHue OK 01
IHonsTue o Teopernueckoe odyuenune OK 02
pacTeopax PacTBopeHne Kak (M3MKO-XUMHYECKHH mporecc. PacTBopbl. CrocoObl MPUIOTOBJIEHHsS PACTBOPOB. OK 07

PactBopumocTs. MaccoBasi [10Ji1  pacTBOpeHHOro BemiecTtBa. (CMBICAT TMOKa3arenss MpeesbHO

JIOMTyCTUMO KOHIIEHTPAIH U €ro HCIOJIb30BaHUE B OL[EHKE IKOJIOTNYECKOI 0€30MacHOCTH.

[IpaBuia SKOJIOTMYECKH I1€1eCO00pa3HOr0 MOBEAEHHS B OBITY M TPYAOBOH NEATEIFHOCTH B IIEISAX

COXPaHEHHUS! CBOETO 3/I0POBbSl U OKPY’KAIOLIEH MPUPOJHON Cpeabl; ONACHOCTh BO3JEHCTBUS Ha KUBBIE

OpraHu3MBbl OIPE/IEIEHHBIX BEILIECTB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUi HAa PACTBOPHI, HCIIOJIb3YeMbIe B OBITOBOM U

IPOU3BOJICTBEHHOM J1€ATEJIbHOCTH YEJI0BEKA
Tema 6.2. OcHoBHOE coepIKaHue OK 01
Hccnenosanne JlabopaTopHbie 3aHATHS OK 02
CBOICTB PacTBOpPOB OK 04

JlabopaTopHas 3ansitue Ne S «IIpurorosienue pacTsoposy.

[IpuroroBienue pacTBOPOB 3aJlaHHOM (MaccoBOM, %) KOHLEHTpauu (C MPaKTHUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMU) U OIPEEICHUE CPEbl BOJHBIX PACTBOPOB.

Pemenue 3a1ay Ha NPUTOTOBJIEHUE PACTBOPOB

ITpodeccuoHaILHO-OPHEHTHPOBAHHOE COAeP:KaHUeE (CoAep:KaHNue MPUKJIATHOT O MOTYJIs)
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Pasnen 7. XuMHuA B ObITY ¥ IPOU3BOACTBEHHOM IeSITeIbHOCTH YeJI0BEKA OK 01
Xumus B ObITY OCHOBHOE COJepKaHue OK 02
TTpOH3BOACTBCHHOM Teopernyeckoe odyueHue 2 OK 04
EeITELHOCTH — = - OK 07
HeOBeKA Hogeiinme 1ocTHXeHUST XMMUYECKON HAyKH M XUMHYECKOW TEeXHOJIOruu. Poib XumMum B obecrnedeHnu

9KOJIOTUYECKOM, SHEPreTHUYeCcKON U MUIIEBOM 0e30MacHOCTH, pa3BUTHH MeAUIMHBL. [IpaBuia novucka u 5

aHalM3a XMMHMYECKON MHQOpMAalMK W3 pa3JMYHbIX HCTOYHUKOB (HaydyHass W y4eOHO-HaydHas

JUTEpaTypa, CpeliCTBA MacCoBOM MHGpOpMaIHH, ceTh IHTepHET)

IIpakTH4eckue 3aHATUS 4

IIpakTnuyeckoe 3anstue 10 Ilomck m aHaiM3 KECOB O NPUMEHEHMM XUMHUYECKHX BELIECTB H

TEXHOJNOTUM C ydeToM Oynaymied mnpodeccuoHaNbHOW AEATEIBbHOCTH [0 TEeMaM: BaKHEHIHe

CTPOMTEIIbHbIE MAaTepHallbl, KOHCTPYKIMOHHBIE MaTepUabl, KPaCKU, CTEKJIO, KEpaMHKa, MaTEpUaIIbl JJIs

JIEKTPOHUKHM, HAHOMAaTEpHallbl, TEKCTUJIbHbIE BOJIOKHA, WCTOYHUKUA ODHEPrMM, OPraHUYECKUE W 4

MHHEpaJIbHbIE YA00peHHUs], IeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

IIpakTnyeckoe 3ansitue 11 3ammra: IlpeacraBinenue pe3yiabTaToB pelIeHUs KelicoB B (hopMe MUHU-

JIOKJIaJia C Ipe3eHTaIMen

IIpomesxyTouHasi aTTecTanusi Mo qUCHUIIHHE (MU epeHINPOBAHHDII 3a4eT) -

Bcero 72
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3. YcioBus peajau3anuu NporpaMmMbl 001eo0pa3oBaTeibHOH TUCHUNITIMHBI

3.1. MarepuajibHO-TeXHHYECKOE o0ecrieueHue

Jns  peamu3anuu  OporpaMMbl  y4E€OHOW — AMCHUIUIMHBL — MPEIYyCMOTPEHBI
CJIEAYIOIINE CIIENMAIbHBIC TOMEIICHMS:

- KaOMHET eCTEeCTBEHHOHAYYHBIX JUCLMIUINH, OCHALICHHBIA B COOTBETCTBUU C II.
6.1.2.1 obOpa3oBarenbHOI MporpamMMmbl 1o crnenuanbHocTH 25.02.08 Dxcrutyartamus
OECMIIOTHBIX aBUALIMOHHBIX CUCTEM;

- IOMENICHUS JJI1 CAMOCTOSITEIbHOM M BOCIUTATEIbHOU pabOThl, OCHAILICHHBIE B
cooTBeTcTBUU € 1.6.1.2.2 0Opa3zoBaTenbHONU NporpamMMel o cneruanbHoctu 25.02.08
DKcrtyaraiust 0eClUIOTHBIX aBUAIMOHHBIX CUCTEM.

3.2. UudopmannonHoe odecriedeHne peaaTu3anuu MporpaMmmMbl

Jns peanuzaniuu mporpaMmbl  OMOIMOTEYHBIN (OHJ 00pa30BaTEIHLHOM
OpPTaHMU3AIMH YKOMIUJICKTOBAH MEYaTHBIMU W/WJIH 3JIEKTPOHHBIMH 00pa30BaTeIbHBIMU
U WHGPOPMAIMOHHBIMU pecypcaMu, PEKOMEHIOBAaHHBIMHU MJII HCIOJIb30BAaHUS B
00pa3oBaTeIHLHOM IPOIIECCE.

3.2.1. OcHOBHBIE MeYaTHbIE U 3JIEKTPOHHbIE U3aHUS

1. T'abpuensn, O. C. Xumus: 10-i1 kmacc: 6a30BbIii ypoBeHb : yueOHHK / O. C.
l'abpuensan, U. I'. Octpoymos, C. A. CnagkoB. — 5-¢ u3f., cTep. — MockKBa :
IIpocsemenue, 2023. — 128 c¢. — ISBN 978-5-09-107222-8. — Tekct
AJeKTpOoHHBIM // JlaHb : dJeKTpoHHO-OMOMMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/335039 (nmata oOpamenus: 27.09.2023). — Pexum
JI0CTyTA: JJI aBTOPHU3. TIOJIb30BATEIICH.

2. Ta6puensn, O. C. Xumusa: 11-if knacc: 6a3oBbiii ypoBeHb : yueObHuk / O. C.
INa6puensa, . I'. Octpoymos, C. A. CmagkoB. — 5-e¢ usn., ctep. — Mocksa :
[Ipoceemenne, 2023. — 127 c. — ISBN 978-5-09-103623-7. — Tekct
9JEKTpOHHBIM // JlaHb : SJeKkTpoHHO-OuOamoTeuHas cuctema. — URL:
https://e.lanbook.com/book/335036 (mara oOpamenms: 27.09.2023). — Pexum
JOCTyNa: JJII aBTOPHU3. MTOJIb30BATEICH.

3.2.2. JlonoJHUTEeIbHbIE HCTOUHHKH

1. Epoxun, HO. M. Xumusa nns npodeccuil M cnenualibHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOT0 NMpoduieH : ydeOHUK I CTYI. YUPESKICHHUHN cpei. mpod.
obopazoBanus / 0. M. Epoxun, U. b. KoBameBa. - 8-¢ wm3m., crep. - M. :
Wznarenbckuii nentp "Axkagemus', 2021. - 496 c. - ISBN 978-5-4468-7897-0. —
TekcT : HemocpeICTBEHHBII.

2. Hukomsckmii, A. Bb. Xumusi : Yy4eOHUK U TPAKTUKYM JJI1 CPEIHETO
npodeccronanpHoro oobpazosanust / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢
u3., nepepad. u non. — Mocksa : UznarensctBo FOpaiit, 2023. — 507 c. —
(Ilpodeccuonanpuoe obpazoBanue). — ISBN 978-5-534-01209-5. — Teker
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aNeKTpoHHBIM // OOpasoBarenbHas 1wiatrgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537 (mara obpamenus: 15.12.2023). — Pexum moctyma:
JUTSL aBTOPU3. TI0JIb30BATEIICH.

3. ABneena, I'. JI. Xumus : cipaBounoe mocodue / I'. JI. ABgeeBa. — Mocksa : YMI]
KT, 2022. — 184 c. — Tekct : anextporusiit // YMIL XIAT : snexrponHas
oubmoreka. — URL : http://umczdt.ru/books/1303/261970/. — Pexwum moctyma :
JUISl aBTOPH3. TIOJIb30BATEIIEH.
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JOJDKHBI
JUCHHITIIMHBI.

4. KoHTpOJIb ¥ OLIEHKA Pe3yJbTATOB OCBOCHUS 0011€00pa3oBaTeIbHOM
AUCHUTITTHHBI

KoHTposib 1 o1ieHKa pe3yabTaToB 00y4eHHUs! OCYIIECTBISETCS NPENoJaBaTesieM
B IIpollecce TMPOBEACHUS NPAKTUYECKUX 3aHATHM M JIaDOpaTOPHBIX padoT,
TECTUPOBAHMS, @ TAKXKE BBITOJHEHUS OOYYAIOIIMMUCS WHIMBUIYAJIbHBIX 3aJIaHUM,
IPOEKTOB, HCCleN0BaHUN. Pe3ynbraTel 0Oy4eHHs! ONpenessitoT, YTo O0ydaromuecs

3HaTh,

INIOHUMAaTb MW ACMOHCTPHUPOBATL II0 3aBCPIICHUHW H3YUCHMUA

Jnst popmupoBaHusi, KOHTPOJS M OIEHKH PE3yJIbTaTOB OCBOCHUS Y4eOHOI
JTUCHMIUITMHBI UCIIOIB3YETCSl CUCTEMa OLICHOYHBIX MEPONPUATHNA, MPEICTABIISIONIAS
cO00M KOMIUIEKC Y4€OHBIX MEPOTIPUSTHIA, COTJIACOBAHHBIX C pe3yJbTaTaMu 00 yICHHS
u chopmymupoBanHeix ¢ ydetom PI'OC COO (mpeameTHbie pe3yiabTaThl IO
nucuumuae) u GI'OC CIIO.

Ne

OK

Moayas/Pazaen/Tema

Pe3yabTart 00y4enust

Tunol oeHOYHBIX
MepONpUATHI

OcHoBHOE conepxaHue

XUMHUYECKUX JIEMEHTOB U
IIPUPOAA XUMUYECKOH CBA3U

(hopMyIBl cCOeTMHEHUH B
COOTBETCTBHH CO CTEIICHBIO
OKHCJICHUSI XUMHUYECKUX
AIIEMEHTOB, UCXOMS U3
BaJICHTHOCTH U
AIIEKTPOOTPHULIATELHOCTH

1 Paznea 1. OcHoBBI D opMyJIHPOBATH DA30BbIE
CTPOeHHs BelecTBa MNOHATHS U 3aKOHBI XMMHH
1.1 | OK 01 |Crpoenue aTomoB CocraBnsATh XUMUYECKHE 1. Tect «CtpoeHue

aTOMOB XUMHYECKUX
AJIIEMEHTOB U TIPUPOJA
XUMHYECKON CBSI3H.
2.3amauu Ha
COCTaBJICHHEC
XUMHUYECKUX POPMYIT
JIBYXaTOMHBIX
COeAMHEHMH (OKCHIOB,
CyJIb(PHUI0B, TUAPUIOB U
T.IL.).

3. 3agaHus Ha
HCIIOJIb30BaHUE
XHUMHYECKOW CUMBOJIMKHU
Y1 Ha3BaHUU COeJUHEHUHN
10 HOMEHKJIaType
MEXIYHAPOJIHOrO COr03a
TEOPETUUECKON U
MPUKJIATHON XUMUU U
TPUBHAJIbHBIX Ha3BAHUM
JUISL COCTABIICHHUS
XUMUYECKUX POPMYIT
JIBYXaTOMHBIX
COEANHEHUH (OKCHU]IOB,
CyJIb(PHI0B, TUAPUIOB H
T.I1.) U APYTUX
HEOPraHUYECKUX
COCIMHCHUH OTICIbHBIX
KJIaCCOB
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Tunol oeHOYHBIX

Ne OK Moayas/Paznen/Tema Pe3yabTart 00y4enust .
MeponpHuATHIA
1.2 | OK 01 |[lepuonnyeckuii 3aKOH U XapakTepu3oBaTh 1. Tect «MeTtamueckue
OK 02 |rabmuua JI.1. MeHneneeBa |XMMHYECKHE JICMCHTHI B / HEeMETaJIMYECKUE

COOTBETCTBHUHU C UX
MIOJIO’KEHUEM B
MIEPUOJNYECKON CUCTEME
XMUMHUYECKUX JIEMEHTOB
.. Menneneepa

CBOMCTBA,
ANEKTPOOTPULIATETBHOCT
b ¥ CPOJICTBO K
AIIEKTPOHY XUMHUYECKHUX
AJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM
CTpPOSHUEM U
MTOJIOYKCHHEM B
NIEPUOJUYECKON CUCTEME
XUMHYECKUX DJIEMCHTOB
J.1. MenneneeBay.

2. IlpakTrueckue
3aJaHMs Ha
YCTaHOBJICHUE CBS3U
MEXKIYy CTPOCHUEM
aTOMOB XUMHYECKUX
AJIEMEHTOB U
MePUOANYECKUM
W3MEHEHHUEM CBOMCTB
XUMHYCCKHUX DJIEMECHTOB
U UX COSIUHEHHUH B
COOTBETCTBHH C
MOJI0KCHUEM
Ilepuoanueckoi
CHUCTEME.

3. IlpakTuko-
OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a1aHUS
Ha XapakTepu3aluo
XUMHYECKUX 3JIEMCHTOB:
«Metanmmnueckue /
HEMETAIINY €CKHE
CBOMCTBA,
3JIEKTPOOTPUIIATETHLHOCT
b U CPOJICTBO K
AIIEKTPOHY XUMHUYECKHUX
AJICMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM
CTPOCHHEM U
MOJI0KCHHEM B
NEPUOJUYECKON CUCTEME
XUMHYECKUX IJICMEHTOB
.N. MenneneeBa»
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OK

Moayas/Paznen/Tema

Pe3yabTart 00y4enust

Tunol oeHOYHBIX
MepONpUATHIA

Pa3zgea 2. Xumuueckue
peakuun

XapakTepu30BaTh THIIbI
XMMHYECKHX peaKkuuii

KonTtpoJabHnas padora
«CTpoeHne BemecTsa u
XHMHUYECKHUE PECAKINUN»

2.1

OK 01
OK 04

THUNbl XUMUYECKUX PEAKIIHI

CocraBnsaTh peakuun
COCIMHEHUSI, Pa3JI0KECHHUS,
oOMeHa, 3aMeIICHUS,
OKHCIIUTEIILHO-
BOCCTaHOBUTEJIbHBIC
peakuuu

1. 3agaun Ha
COCTaBJICHHE YPaBHEHUM
peaKIuii:

— COEIMHEHUS,
3aMeIleHus,
pasnoKeHus, O0OMeHa;

— OKUCJIMTEIIHO-
BOCCTaHOBHUTEIIbHBIX
peaxkumii ¢
MCI0JIb30BaHUEM METO/1a
JJIEKTPOHHOTO OajaHca.
2. 3amauu Ha pacyer
Macchl BEIlleCTBa WK
o0béma

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY
OJIHOTO U3 YYaCTBYIOLIUX
B PEaKLUH BEIIECTB;
pacu€rel

Macchl (00bEMa,
KOJINYECTBA BEIIECTBA)
MPOAYKTOB PEAKIUH,
€CJIA OIHO U3 BEIIECTB
UMeEET MPUMECH

2.2

OKO1
OKO02

DeKTponuTHYeCKast
JIMCCOLIMAINI U MOHHBIN
oOMeH

CocraBnsATh ypaBHEHUS
XUMUYECKUX PEaKInu
MOHHOTO OOMeHa C
y4acTHEM HEOPraHUYEeCKUX
BEILIECTB

1. 3aganus Ha
COCTaBJICHHEC
MOJICKYJISIPHBIX H
WOHHBIX PEaKIUi ¢
y4acTHEM KHUCJIOT,
OCHOBaHHUM U COJIEH,
YCTaHOBJICHUE
M3MEHEHMS KHCIIOTHOCTH
Cpenbl

2. JlabopaTopHas pabota
"THUIIBI XUMHYECKUX
peakuit”

Pazpnen 3. Ctpoenue u
CBOMCTBA
HECOPraHUnvYeCKUX BEIICCTB

HccaenoBars cTpoeHue U
CBOMCTBA
HEOPraHu4YeCKUuX BEIICCTB

KonrtpoJabHas padora
«CBoiicTBa
HEeOPraHuYecKMux
BelleCTB»

3.1

OK 01

Knaccuduxkarnus,
HOMEHKJIATypa ¥ CTPOCHUE
HEOPraHUYECKUX BEIIECTB

Knaccudumnuposatsb
HEOpPraHUYECKUE BEIIECTBA
B COOTBETCTBHUH C UX

1. Tect «Homenkmnarypa
Y Ha3BaHUeE
HEOPraHUYECKUX

23




OK

Moayas/Paznen/Tema

Pe3yabTart 00y4enust

Tunol oeHOYHBIX
MepONpUATHIA

CTpOECHUEM

BELIECTB UCXOS U3 UX
XHUMHYECKOH PopMyITbI
WJIM COCTaBJICHUE
XUMHYECKOH (popMyJIbl
MCXOJIs1 U3 Ha3BaHUS
BELIECTBA 110
MEXTYHAPOIHON WJIH
TPUBHAJIBHOMN
HOMCHKJIATYPe».

2. 3aja4m HA pacueT
MacCOBOM 1011 (Macchl)
XUMHUYECKOTO AJIEMEHTa
(coennHeHus1) B
MoOJIEKYJIe (CMecH).

3. [IpakTuueckue
3a/laHusl 110

KJ1accu puKanuu,
HOMEHKJIAType U
XUMUYECKUM (popmysiam
HEOPraHUYECKUX
BELIECTB PA3JTUUHBIX
KJIACCOB.

4. ITpakTueckue
3a/IaHMs Ha OIpeieNieHn e
XUMHUYECKON aKTUBHOCTHU
BEIIECTB B 3aBUCUMOCTH
BHJa XUMHYECKOU CBSI3HU
Y TUIIa KPUCTAJIIMYECKON
pelIeTKu

3.2

OK 01
OK 02

PU3UKO-XUMUYECKUE
CBOMCTBA HEOPraHUYECKUX
BEIIECTB

VYcranaBnuBaTh
3aBUCUMOCTb (PH3UKO-
XUMUYECKUX CBOMCTB
HEOpPraHWYEeCKUX BEUIECTB
OT CTPOEHHUSI aTOMOB U
MOJIEKYJI, a TaK)Ke TUIa
KPUCTAJUINYECKON PEIIETKU

1. Tect «OcobeHHocTH
XUMHUYECKUX CBOKICTB
OKCHJIOB, KHCJIOT,
OCHOBaHMUI,
aMdoTepHBIX
TUAPOKCUIIOB U COJIEI».
2. 3agaHus Ha
COCTaBJICHHE YPABHEHUN
XUMUYECKUX PEAKIUH C
Y4aCTHEM MPOCTHIX U
CIIOXHBIX
HEOPraHUYECKUX
BEIIECTB: OKCUIOB
METaJJIOB, HEMETAJJIOB U
aM(OTEPHBIX 2JIEMEHTOB;
HEOPraHWYECKUX KUCIIOT,
OCHOBAHHU U
aM(pOTEepHBIX
TUIPOKCHUIOB,
HEOPraHUYECKUX COJIEH,
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OK

Moayas/Paznen/Tema

Pe3yabTart 00y4enust

Tunol oeHOYHBIX
MepONpUATHIA

XapaKTepU3YIOIIHX UX
CBOMCTBA U CIIOCOOBI
MOJTYYEHUS.

3. IIpakTuko-
OpPHEHTUPOBAHHBIC
TEOPETUYECKUEC 3aTaHuUs
Ha CBOMCTBA U
MONTyYeHH e
HEOPraHUYECKUX
BEIIICCTB

3.3

OK 01
OK 02
OK 04

Wnentudukarus
HEOPraHWYECKUX BEIIECTB

Uccnenosats
Ka4eCTBEHHbIE PEAKI[UU
HEOPraHM4YECKUX BEIIECTB

1. IIpakTuko-
OpPHEHTHPOBaHHBIE
3a/laHusl 110
COCTaBJICHUIO
XUMUYECKUX PEAKIUH C
y4acTHEM
HEOPraHUYECKUX
BELIECTB, UCIOJIb3YEMBIX
JUIS UX UIEHTH(PUKALIUH.
2.JlabopaTtopHas pabora:
“Unentudukamnms
HEOPraHUYEeCKUX
BelecTB”

Pa3nen 4. Ctpoenue u
CBOMCTBA OPraHNYeCcKuX
BeLIeCTB

HccaenoBars cTpoeHue u
CBOMCTBA OPraHU4YeCcKuX
BEILEeCTB

KountpoabHas paGora
«CTpoeHue U CBOMCTBa
OpPraHu4ecKnx
BelIeCTB»

4.1

OK 01

Knaccuduxkanus, ctpoenne
Y HOMEHKJIaTypa
OpraHMYECKHX BEIICCTB

Knaccudumnuponatsb
OpraHMYECKHUE BEIIeCTBA B
COOTBETCTBHH C HX
CTPOCHUEM

1. 3aganus Ha
COCTaBJICHHE HAa3BAHUU
OpPraHUYECKUX
COCIMHEHUH I10
TPUBUAIBHOU UIIU
MEXYHAPOIHOU
CHCTEMaTH4EeCKOM
HOMEHKJIAType.
2.3agagusa Ha
COCTAaBJICHME ITOJHEIX U
COKPAIICHHBIX
CTPYKTYPHBIX (opMyIT
OpraHUYECKHX BEIIECTB
OTJEJIbHBIX KJIACCOB.

3. 3amaun Ha
onpeelieHne
npocTeieil popmyJibl
OpraHUYECKON
MOJIEKYJIbI, UCXO/ISI U3

AJIEMEHTHOI'0 COCTaBa (B
%)
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OK

Moayas/Paznen/Tema

Pe3yabTart 00y4enust

Tunol oeHOYHBIX
MepONpUATHIA

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHMYECcKUX
COEIMHEHUN

YcraHaBiIuBaTh
3aBUCUMOCTD (PH3UKO-
XHUMHYECKIUX CBOICTB
OpPraHUYECKHX BEIIECTB OT
CTPOEHHS MOJIEKYJI

1. 3amanus Ha
COCTaBJICHUE yPaBHEHUM
XUMHUUYECKUX PEAKLHil ¢
Y4acCTUEM OPraHUYECKHUX
BEILIECTB HA OCHOBAaHUH
UX COCTaBa U CTPOEHUS.
2. 3aganns Ha
COCTaBJICHHE YPAaBHEHUN
XUMHUYECKUX PEaKIIHH,
WJUTIO CTPUPYIOIIIUX
XMMHUYECKUE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS TaHHBIX
peakLil U TE€HETUYECKON
CBSI3M OPraHUYECKUX
BELIECTB PA3HBIX
KJIACCOB.

3. PacueTHsbie 3a1a4u 110
YPaBHEHUSIM PEAKIUU C
Y4acCTUEM OPraHUYECKUX
BELIECTB.

4., JlTabopaTopHas paboTta
“IIpeBpaienus
OpraHUYECKUX BEILIECTB
Ipyu HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

Wnentudukamms
OpPraHMYECKUX BEIIECTB, UX
3HAYCHUE U TTPUMEHEHUE B
OBLITOBOH U
MPOU3BOJICTBEHH O1
JEeATCILHOCTH YCIOBEKa

Uccaenosats
Ka4eCTBEHHbBIE pEaKIUU
OpPraHUYECKUX COEINHEHHI
OTJIEJIbHBIX KJIACCOB

1.IlpakTuko-
OpUEHTUPOBAHHBIE
3aJjaHus 10
COCTAaBJICHHIO
XUMUYECKUX PEAKIUH C
y4acTHEM OPraHMYeCcKHX
BCIIICCTB, B T.4.
HCIIOJIb3YEMBIX JUIS UX
UJICHTH(PUKALUHA B OBITY
Y TIPOMBIIIIJICHHOCTH.
2.JIaboparopHas padora:
“Unentudukanms
OpPraHUYECKUX
COEIUHEHNH OTHENbHBIX
KJIaccoB”’

Pa3nen 5. KuneTrnueckue
U TEPMOJAUHAMHYECKHUE
3aKOHOMEPHOCTH
NMPOTEeKAHUS XMMHYECKHUX
peakumi

XapakTepu3oBaTb
BJIMAHUE PA3THYIHBIX
(paxkTopoB Ha paBHOBecHe
U CKOPOCTh XUMHMYECKHUX
peakumi

OK 01
OK 02

CKopoCTh XUMUYECKHX
peakuui. XUMHUYECKOE

XapakTepus3oBaTh BIUSIHUE
KOHLIEH TpaIuu

ITpakTuko-
OpPUEHTUPOBAHHBIE
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Tunol oeHOYHBIX

Ne OK Moayas/Paznen/Tema Pe3yabTart 00y4enust .
MeponpHuATHIA
paBHOBecHUE pearupyroumux BeUecTB U |TeOpPEeTUYECKUe 3aJaHus
TeMIIepaTyphl HA CKOPOCTh |HA aHaIHu3 (PaKTOPOB,
XUMHUYECKUX PEaAKIINit BIIUSIIOIINX HA
XapakTepu3oBaTh BIMSIHUE |M3MEHEHHE CKOPOCTH
W3MEHEHUS KOHIIEHTPAIIMN | XUMHYECKON peaKIIiH.
BEILECTB, peakiuu cpenbl U |[IpakTuko-
TeMIepaTypbl Ha CMEIIEHHE |OpUEHTHPOBAHHbIE
XUMHUYECKOTO PAaBHOBECHUSI  [3a/laHUsI HA IPUMEHEHUE
npuHnuna Jle-llarense
JUTST HAXOKTCHUS
HaIpaBJICHHUS CMEIICHUS
paBHOBECUSI XUMUYECKON
pPEaKIU U aHATN3
(dakTOpOB, BIUAIOIINX HA
CMElIEHN e XUMHYECKOr 0
paBHOBECHS

6 HccaenoBaTb HCTUHHBIE

Pa3nen 6. PacTBopsl PACTBOPBI € 321aHHBIMH
XapaKTepUuCTUKAMH
6.1 | OKO1 [[TonsTue o pactBOpax Pa3nnuate nctuHHbBIE 1. 3agaun Ha
OK 02 pacTBOPHI MIPUTOTOBJICHUE
pacTBOpPOB.
2. [TpakTuko-
OpUEHTUPOBAHHbIE
pacueTHbIe 3aJJaHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIOJIb3yEeMBbIE B
OBITOBOI U
IIPOU3BOJICTBECHHOU
JeSITeTIbHOCTH YEIOBEKa
6.2 | OKO01 |UccnenoBaHue CBOICTB UccnenoBats pusmko- JlabopaTopHas pabora
OK 04 |pacTBOpOB XUMHYECKUE CBOKMCTBA “IIpuroroBneHue
HCTUHHBIX PaCTBOPOB pacTBOpoB”
Il | IpodeccuoHATHLHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (coep:KaHue MPUKJIATHOTO
MO/LYJIs1)

7 Paznea 7. OuenuBarh nocjeacreusa |3ammra Keiica (¢
Xumus B ObITY U OBITOBOM 1 yueToMm Oyayiueit
MPOU3BOICTBEHHOM MPOU3BO/ICTBEHHOM npogeccHOHAIbHOM
AeSITeJIbHOCTH YeJI0BeKa |1esTeJbHOCTH YeJ0BeKa ¢ |/1eATeTbHOCTH)

MO3UINHA PKOJOrHYeCKOM
0e30MacHOCTH

OK 01 |Xumus B ObITY 1 OueHuBaTth MOCIEACTBUS Keiic (c yuerom

OK 02 |OpOou3BOJCTBEHHOMN OBITOBOI U Oymymen

OK 04 |ACATEIBHOCTH YeI0oBeKa IIPOU3BOACTBEHHOMN npodeccroHaIbHON
NeSITeIbHOCTH YeJIOBeKa C |1 TeIbHOCTH)
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OK

Moayas/Paznen/Tema

Pe3yabTart 00y4enust

Tunol oeHOYHBIX
MepONpUATHIA

OK 07

HO3UIUN PKOJIOTUYECKON
0e30I1acHOCTH

Bo3MmoxkHbIE TEMBI
KEICOoB:

1. IToTeryienne kauMaTa
1 BBICBOOOXKJICHUE
ra30BbIX THAPATOB CO
JTHa OKeaHa.

2. Bynyimue MaTepuasl
JUUISl aBUA-, MAIITMHO- U
prOOPOCTPOCHHUSI.

3. HoBple MaTepuasl
JUTSI COJTHEUHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE
PaCTHTENbHBIX
MpernapaToB
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