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Pabouas nporpamma y4eGHON JMCIHIUIHEBL pa3paBoTaHa B COOTBETCTBHH C:

» npuxazom MuHuctepersa obpasosanus u Hayku Poccun ot 17 mas 2012 roma Ned413 «06
YTBEPIKIACHHH (eIepalbHOIO OCY1apCTBEHHOTO 00pa3oBaTelbHOI0 CTAaHAApTa CPEAHEro OOIIero
o0pazoBanus» (3apeructpuposano B Munucreperse roctuuuu Poccun ot 07 mons 2012 roma
No24480) (B penaxuuu IlpuxazoB Munucrepersa obpasoBanust ¥ Haykd Poccum ot 29.12.2014 N
1645, or 31.12.2015 N 1578, or 29.06.2017 N 613, Ilpuxazor Munucrepcrsa npoceemensis Poceun
ot 24.09.2020 N 519, or 11.12.2020 N 712, ot 12.08.2022 N 732);

» npumepHod paboueit nporpammbel  00meoOpazoBarebHON  AMCUMILIMHON — « XHMHAY,
paccMoTpeHo Ha 3acezaHuu [lenarormueckoro cosera GI'BOY JIIIO MPIIO, nporokon Nel3 or
29.09.2022, yreep:xaeHo Ha 3acenaHnd CoBera 0 OLEHKE COJEpIKAHMS M KauyecTBa MPHUMEPHBIX
nporpamMm  001e00pa3oBATENLHOIO IIMKIA CPEIHEro NnpogecCHOHAIBHOIO 00pa3oBaHMs, MPOTOKOJ
Nel4 o1 30.11.2022 rona

Oprannsauns-pa3padoTyuk: rocyaapcTBeHHOe OloKeTHOE yupekaenue KannHuHrpaackoi
obactn npodeccuonaibras odpazoBareibHas opraHusanis « TeXHOIOrHYecKuit KoJlie Ky

Pazpaborunx:
Upamxuna H.A. zagenytomuiit YMO

PaccMOTpeHa Ha 3acelaHuH MeToIn4ecKoi Kadeapsl « MaTreMaTHUeCKHX, eCTeCTBEHHOHAY UHBIX
WHHHII H HH(GOPMALMOHHBIX TeXHoIoruiy». [Iporokosn Ne 1 ot 30 aBrycra 2023 rox
-
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PexoMengonana MeTogu4YeCKHM COBETOM I'OCY/IaPCTBEHHOIO OIOIKCTHOIO YUPEIKICHH S
Kamunuarpaackoit obractu npodeccHOHaIbHOH 00pa3oBaTe/bHO opraHu3anuei
«TexHOJOrHYeCKMH KOJIITEIIKY,
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1. HACIIOPT PABOYEI [IPOIPAMMBI
YYEBHOM JUCLHUINIAHBI
OVY/]1.06 XUMUSI

1.1. Ob6aacTh npuMeHeHus padoyeil NporpaMMbl

Pabouas mporpamma (manee Ilporpamma) y4yeOHON TUCIHMIUIMHBI MPOTPAMMBI MOJATOTOBKHU
crenuanucToB cpenHero 3seHa B coorBeTcTBUM ¢ PI'OC mno cneumansHocTH 09.02.06 CeteBoe u
CHCTEMHOE aJMUHUCTPHPOBaHME, YKpymHEeHHas rpynmna crenuaasHocteidt 09.00.00 Madopmaruka u
BBIUMCIIUTENbHAS TEXHUKA.

1.2. MecTo IMCHUIIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CHEIHAJMCTOB CPeIHEro
3BeHa: [Iporpamma guctumumasl OY [.05 @usnka BXoauT B 0011e00pa30BaTEIbHBIN YUSOHBIA UK,
noauuki O0si3aTenbHble yueOHbIE JUCIIUILTUHBL.

CBs13b ¢ mpyrumu yueOHbIMU quctiuuinHamu: OY J1.13 MaTtemaTuka.

ATTecTanMs JMCUUILINHBI

Peanuzamust nporpammel  gucturmiuabl OY]J[.05 ®usuka CONIPOBOXKAAETCA TEKyUIEH U
MPOMEKYTOYHOM aTTECTALUECH.

Tekymas aTrrecTanus MPOBOAUTCS Ha YUEOHBIX 3aHATHSX. Tekyias arrectanusi MPOBOIUTCS B
dbopmax:

* OIpoc;

* KOHTpOJbHas paboTa;

* OLICHKA BBINOJHEHNUS 3a/1aHUs HA IPAKTUYECKOM 3aHATHH;

* BBINIOJIHEHHE MMCbMEHHOTO 3aJ[aHMsI Ha 3aHATUU WM CAMOCTOSITENIbHOM pabore;

* TECTHpPOBAHHUE.

ITepuoaguYHOCTH TEKYLICH ATTECTALMU:

. OTIPOC — €KEHEBHBIN (IpU 3aKpeTIeHUH, TIOBTOPEHUU MaTeprana);

. IIPAKTHYECKOE 3aHATUE (OJHA OIICHKA Ha Ka)KJIOM MPAKTUYECKOM 3aHSITHUH)

. BBITMIOJITHEHHE NMHUCbMEHHOTO 3aJjaHMsl Ha 3aHSATHM — OJIHA OLIEHKa 3a Ka)XXJ0€ MUChbMEHHOE
3aHATHE: IPOBOAUTCS B KOHLIE U3yUYEHHOU TEMBI,

. BBITTOJIHEHHE CAMOCTOSATEIBHOM PabOThI — OI[EHKA 33 KXY CAMOCTOSITEILHYIO padoTy;

. TECTUPOBAHUE — OLIEHKA 32 Ka)K/IbIi TECT MOCie U3yUeHHs pa3jiena.

WN3yyenne  AuCUMIUIMHBI  3aKaHYMBAeTCS  MPOMEXKYTOYHOM  arrectanueii B ¢dopme
T QepeHIMPOBaHHOIO 3a4eTa BO BTOPOM CEMECTpe MEepBOro Kypca OOydeHHus IO Nporpamme,
KOTOpasi yCTaHOBJIEHA YUYEOHBIM IIAHOM.

IMopsinox mpoBenenus nupdepeHIUPOBAaHHOTO 3aueTa ompejaesnsercs (OHIOM OLEHOYHBIX
cpeact no gucturuinHe OY J1.06 Xumusi.

1.3. llean U niiaHupyemMble pe3yabTAThl 0CBOEHUS U CIUIITUHBI

1.3.1. lleau m 3aga4m AUCUMILIHHBI

dopMHUpOBaHHE y CTYISHTOB IIPEJACTABICHHS O XHUMHUYECKOH COCTaBIISIONICH €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa KAaK OCHOBBI TPHUHITHS PEUICHWW B KU3HEHHBIX M IPOU3BOICTBEHHBIX
CUTYallUsAX, OTBETCTBEHHOT'O MTOBEICHUS B IPUPOJIHOI cpeie.

3agaum IMCUMILIHHBI:

1) chopmupoBaTh TOHUMAaHNE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYSCKUX TIPOIIECCOB U SIBJICHUN
B OKpYJ)KalIIel cpee, LEeTOCTHOM Hay4HOW KApTHHBI MHUpPA, B3aUMOCBS3M M B3aMMO3aBUCHUMOCTH
€CTECTBECHHBIX HaYK;



2) pa3BUTh YMEHHS COCTABIATH (POPMYIIBI HEOPIraHUYECKUX M OPTaHMYECKUX BEIIECTB, YPAaBHEHUS
XUMHUYECKUX peakUud, OOBACHATh HX CMBICH, HHTEPIPETUPOBATH PE3YyJIbTaThl XUMHYECKHX
AKCIIEPUMEHTOB,

3) cdopmMupoBaTh HaBBIKM MPOBEIEHUS MPOCTEHIIUX XHUMHUYECKUX OSKCIEPUMEHTAIbHBIX
UCCIICIOBaHM C COOJIIOJICHHEM TpaBuil 0€30MacHOro oOpalieHHs ¢ BEHIECTBaMH M Ja0OpaTOPHBIM
00opyaOBaHUEM;

4) pa3BUTb YMEHHS HCIIOJIB30BaTh HHPOPMALMI0 XUMHUYECKOI'O XapakTepa W3 PpPa3IndHbIX
HMCTOYHHKOB;

5) cdhopmupoBaTh yMEHHs MPOTHO3UPOBATH MOCIEJACTBHS CBOCH IESITEIBHOCTH U XUMHUECKUX
MIPUPOJIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOIIECCOB;

6) copMHpOBaTH TOHUMAHWE 3HAYMMOCTH JOCTIKEHHH XUMHUYECKOW HAYKH M TE€XHOJIOTHH IS
pa3BUTHS COLIMATLHON U TIPOU3BOACTBEHHOM cdep.



1.2.2. [lmaHupyemble pe3yIbTaThl OCBOSHUs 00meo0pazoBaTenbHON nuciumuInabl B cooTBeTcTBHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Koa u
HAaHMEHOBaHHe
(opmupyembix
KOMIIeTeHII

Ilnanupyemble pe3yJbTaThl 0CBOEHUS M CIUIINHBI

Oo0mue

JAucuunanHapHble

OK 01. Brioupars
CIIOCOOBI PEeIICHUS
3aa4u
npodeccHoHaIEHO
H eI TENbHOCTH
IIPUMCHUTEIIBHO K
Pa3IMYHBIM
KOHTEKCTaM

B yacTu TpyA0BOIro BoCIMTAHUS:

- TOTOBHOCTb K TpPyAy, OCO3HaHHE LEHHOCTH
MacTepCTBa, TPYA0IH00He;
- TOTOBHOCTh K aKTHUBHOU JIeATEIBbHOCTH

TEXHOJOTUYECKOM M COLMAJIbHOW HaNpaBIEHHOCTH,
CII0OCOOHOCTH WHULIMUPOBATH, IJIAaHUPOBATH u
CaMOCTOATEIbHO BBIMIOJIHATH TAKYIO IEATEIBHOCTD;

- WHTEepEeC K pazNUYHbIM cdepam MpodhecCHOHATBHOMN
e TeILHOCTH,

Osiaaenue YHHUBepPCATbHBIMU
NO3HABATEJbHBIMH JeHCTBUSIMH:

a) 0a30Bble JOrHYecKHe JeiicTBUS:
- CaMOCTOSATENBHO (hOPMYJIMPOBATh U AKTyaJIU3UPOBATh
po0JieMy, pacCMaTPUBATh €€ BCECTOPOHHE;

yueOHBIMU

- yCTaHABIMBATh CYIIECTBEHHBIM MpPHU3HAK  HWIIH
OCHOBaHUA JJIA CpaBHeHI/ISI, KHaCCI/I(bI/IKaI_H/H/I 158
0000111IeHH S

- ompenmeNaTh  LENH  JeSITEIbHOCTH,  3aJaBaTh

napaMeTpbl U KPUTCPUHN UX JOCTUIKCHUA,

- BBIABJIATH 3aKOHOMCPHOCTH W IIPOTUBOPCYUUSA B
paccMaTpuBaeMbIX SBJICHUSX;

- BHOCHUTHh KOPPEKTHUBHI B JIEATEIHHOCTH, OIIEHWBATH
COOTBETCTBHE PE3YyJIbTATOB IIENSIM, OIICHUBATH PHUCKHU
HOCHGHCTBI/Iﬁ JACATCIIBHOCTU,

- pa3BHBaTh KpPEAaTHBHOE MBINUICHUE TIPU PEUICHUN
JKU3HEHHBIX ITPOOIIeM

0) 0a30BbIe HCCIEA0BATEIbCKHE TeHCTBUA:

- BIAQJICTh HAaBBIKAMH y4YEOHO-HCCICIOBATEIbCKOW U
HpOCKTHOfI AOCATCIIBHOCTH, HaBBIKAMHU Pa3pCHICHUA
mpooeMm;

- BBIABJIATH

NPHUYHUHHO-CIICACTBCHHBIC CBA3HU )48

- BIIAQJCTh CHUCTEMOM XMMHYCCKHX 3HAHHH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAOIIIHC
MOHATHS (XUMHUYECKHH DJIEMEHT, aToM, JJIEKTpOHHas o00ojodYka aroma, s-, p-, d-
3JIEKTPOHHEIC opbuTamu aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
3NIEKTPOOTPULIATEIILHOCTh, CTEIICHh OKHCICHHS, XMUMHYECKas CBS3b, MOJb, MOJISApHAs
Macca, MOJIIpDHBIH OOBEM, yTIepOIHBIA CKeJeT, (PyHKIMOHANbHas Tpymma, paaukad,
HU30MEpHs, U30MEPhI, TOMOJOTHYCCKHI PSIJl, TOMOJIOTH, YIJIEBOJOPOJbI, KUCIOPOA- U
a30TcoepIKaIe COCTUHECHUs, OMOJIOTHYECKHA aKTHBHBIE BelecTBa (yTICBOJBI, KUPHI,
Oenkr), MOHOMED, TOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIISPHBIE COCTMHEHHUS,

KpUCTAJUIMYECKAss ~ pelieTKa, THUIBl  XUMHUYECKUX  peaknuid  (OKUCIUTEITHHO-
BOCCTaHOBHUTEIBHEIC, 3K30-H DHIOTEPMUUYCCKUEC, PEAKIMd WOHHOTO OOMEHA), pacTBOp,
AIIEKTPOJUTHI, HEJJEKTPOJUTHL, JJICKTPOIUTHYECKAs UCCOIUAINS, OKHUCIUTENb,

BOCCTaHOBHTEJb, CKOPOCTh XUMHUYECKOW PEAKIINH, XUMUIECKOE PaBHOBECHE), TEOPUH U
3aKOHBI (TEOpHUS XUMUYECKOTO CTpPOCHHs opraHudeckux BemecTB A.M. bytneposa,
TEOpUs DJEKTPOJIUTUUYECKOW AMccolunanuu, nepuoandeckuid 3akoH .M. Menneneesa,
3aKOH COXpaHEHWS MacChl), 3aKOHOMEpPHOCTH, CHMBOJHYECKHH S3bIK XHMUH,
(hakTONOTHYECKHE CBEACHUS O CBOMCTBaX, COCTaBe, IIONYYCHHHM H 0OE30macHOM
UCTOJh30BAHUY BAKHEHIINX HEOPTaHUYEeCKHX W OpPraHWYECKUX BEIIECTB B OBITY H
MPaKTUYECKON NIEATEIBLHOCTH YEIIOBEKA;

- YMETh BBISBJIATH XapaKTEepHBIC NPH3HAKA W B3aWMMOCBS3b HW3YYCHHBIX ITOHSTHH,
MPUMEHSITh COOTBETCTBYIOIIUE TIOHATHS TIPU ONKHCAHWM CTPOCHHUS W CBOWCTB
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB U UX MPEBPAILECHUN; BBISBISTH B3aUMOCBSI3b
XUMUYECKUX 3HAHUM C MOHATUSMH U MPEACTABICHUSIMH APYIHMX €CTECTBEHHOHAYUHBIX
MPEIMETOB;

- yMETh HCHOJB30BaTh HANMEHOBAHMS XMMHUYECKHX COCAMHEHHH MEXITyHapOIHOTO
COI03a TEOPETUYECKOM M MNPUKIATHON XMMHUM W TPUBHUAIbHBIE Ha3BaHUS BaKHEHIITMX
BEIECTB (ITHJICH, aIleTHJICH, TUIMIECPUH, (eHOo, (HOopMalbIerul, YKCyCHas KHCIIOTa,
TJIMIIMH, YTapHBIA Ta3, YIIeKUCIbIA ra3, aMMUaK, TallleHasl U3BECTh, HETallleHasl U3BECTh,
MUTHhEBAsl COMa U JPYTUX), COCTABIATH (OPMYIBI HEOPTaHWYECKHX M OPraHUYCCKUX
BCIIIECTB, yYPAaBHCHHS XHMHUYECKHX PEaKINd, OOBSCHATH WX CMBICK, IOITBEP)KIATh
XapaKTEPHBIE XMMHUYCCKIE CBOMCTBA BEIICCTB COOTBETCTBYIONTUMU IKCIIEPUMEHTAMH U
3alKCsIMU YPAaBHEHUN XMMHUECKUX PEAKLIUM;




aKTyaJIM3upoBaTh 3aj7ady, BBIABUTATH THUIIOTE3y €€
peuieHus, HaXOAUTh ApryMEHTHI IS J10Ka3aTelIbCTBA
CBOWX yTBEp)KIIEHUI, 33/1aBaTh MapaMeTPhl U KPUTEPUHI

peLieHus;
- aHAJU3UPOBATH MOJIYYCHHBIC B X0/ PEIICHUS 3a1aul
pe3yabTaThl, KPUTHUYECKU OIICHUBATh ux
JIOCTOBEPHOCTH, MTPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

- YMETh MEPEHOCHUTHh 3HAHWS B IO3HABATCIBHYIO M
HPAKTUIECKYIO 00JIaCTH KU3HEIEATeIbHOCTH;
- yMETb HHTETPUPOBATH  3HAHWUA U3

MPEeIMETHBIX 00J1acTel;

- BBIJIBUTATh HOBBIC WJICH, MPEAJIAarath OPUIHHAILHbIC
MIOJXO/IBI M PELIEHNS;

- CIIOCOOHOCTB UX UCIIOIL30BAHUS B [I03HABATEILHON U

COITMAITLHOM MPAKTHKE

pa3HbIX

- YMETh YCTaHABIIMBATh IIPUHAJICKHOCTh U3YUYEHHBIX HEOPTAaHUYECKUX U OPraHUYECKUX
BEILECTB K OIPEICIICHHbIM KJaccaM U TPyNIaM COEAMHEHHH, XapaKTepU30BaTb HX
COCTaB U BaKHEHIINE CBOWCTBA; ONPEAEIATh BUIbl XMMUYECKUX CBs3el (KOBaJICHTHAsI,
WOHHasl, METaJUIMYeCcKas, BOJOPOJHAs), THIbl KPHUCTALUIMYECKUX DELIETOK BEIIECTB;
KJIaCCU(PHUIUPOBATH XUMHUUECKUE PEAKLIUH;

- copMupoBaTh MPEACTABICHU: O XMMUYECKOW COCTaBISIOLICH €CTECTBEHHOHAYYHON
KapTHHBl MHpa, POJM XHMHU B TO3HAHWM SIBJICHUHA NPUPOABI, B (HOPMHUPOBAHUHU
MBIIUICHAS U KYJIbTYPhI JINYHOCTH, €¢ (QYHKIUOHAILHONW TPaMOTHOCTH, HEOOXOIUMOMN
JUI PELICHUS! NPAKTHYECKUX 3a7ady M JKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLICHHUS K
CBOEMY 370POBBIO U IPUPOJHOM CpEE;

- YMETh NPOBOAMTH PacyeThl M0 XUMUYECKUM (HOpMyJaM M YpaBHEHHSIM XUMHUYECKHX
peakumii ¢ WUCTOJb30BaHUEM (H3MUYECKHX BEIMYWH, XapaKTEpU3YIOIIMX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIE YCJIOBHSI) Ta30B, KOIUYECTBA
BEIIECTBA; UCIOIb30BaTh CHCTEMHBIE XUMWUYECKHE 3HAHUA IJI NPHUHATUSA PELICHHN B
KOHKPETHBIX KU3HEHHBIX CUTYalMsIX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHUEM

OK 02.
Hcmons30Bath
COBPEMEHHEIE
CpelICTBa MOUCKA,
aHaJIn3a u
MHTEPIpETaIAN
HHPOpPMAH U
MH(POPMAIIMOHHBIC
TEXHOJIOTUH JIJISt
BBIIOJIHCHHS 33124
mpoheccHoHaNbHO
H IeATCILHOCTH

B o0sacTH IEHHOCTH HAYYHOTO TO3HAHMS:

- c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUA,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKW W OOIIECTBCHHON NPaKTUKH, OCHOBAaHHOTO Ha
IUanore KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOEr'0 MECTAa B IMOJIMKYJIBTYPHOM MUPE;

- COBEpUICHCTBOBAHHUE S3BIKOBOM W YHUTATEIbCKOU
KyJbTypbl Kak CpEICTBa B3aUMOICHCTBUS MEXIY
JIIOAbMU U TTIO3HAHUA MUpPa,

- OCO3HaHME LEHHOCTH HAay4YHOH JeATEeNbHOCTH,
TOTOBHOCTh OCYILIECTBIIATD MIPOEKTHYIO u
HCCIIEIOBATEIIBCKYIO ESTEIbHOCTh MHAWBUAYAIBHO U
B IpyTIIE;

Ogsanapnenne YHHBEpPCAaIbHbIMU Y4eOHBIMU

MO3HABATEIbHbIMHU AefiCTBUAMU:

B) padoTta ¢ uHpopmanmeii:

- BIAJCTh HAaBHIKAMHU TONy4YCHHs] WHPOpPMAIMH U3
UCTOYHUKOB  Pa3HbIX  THUIIOB,  CAaMOCTOSITEIBHO
OCYIIECTBJIATh IIOWCK, aHalIW3, CHUCTEeMAaTHU3aLHUI0 |
WHTEpIIpPEeTali0 MHQOpPMAIMK pa3iMyHbIX BHUIOB H

- yMeTh IIJJAaHWPOBATh W BBINIONHATh XHUMHYECKUH OKCHEPUMEHT (TpeBpalieHus
OpTraHUYECKUX BEIICCTB IIPH HArpeBaHWH, MOJIyICHHUE STHIICHA U N3YUEHUE €r0 CBOWCTB,
Ka4eCTBCHHBIC PEaKIMM Ha ANbJETHJIbl, KpaxMal, YKCYCHYH KHUCIIOTY; JCHATypaIlus
OCIKOB TpW HATPEBAaHWM, I[BETHHIC PEAKIMU OCJIKOB; MPOBOIWTH PEaKIUd HOHHOTO
00MEHa, OIpEeNeATh Cpeay BOAHBIX PACTBOPOB, KAUECTBCHHBIC PEAKIMH Ha CyIbdart-,
KapOOHAaT- W XJIOPHI-aHUOHBI, Ha KAaTHOH aMMOHUS, pPEIIaTh JKCIECPHUMECHTAIHHEIC
3amaun 1o temMaMm "Metamibl" u "Hemeramiel") B COOTBETCTBUU C MPaBUIIAMU TEXHUKHU
0e30MacHOCTH TpU OOpaIlleHWH C BEIIeCTBAaMU U JIA0OpPaTOPHBIM 00OPY/IOBaHHEM;
MPEJCTABIIATh PE3yJbTaThl XMMHYECKOTO 3KCIIEPUMEHTa B (hOpME 3alUCU ypaBHEHHI
COOTBETCTBYIOIIMX peakiuil U (popMyIUpOBaTh BHIBOBI HA OCHOBE 3TUX PE3yJILTATOB;

- yMeThb aHaJM3UpPOBaTh XUMHUYECKYI0 HWH(QOPMAIHIO, TOIYyYaeMyl U3 pPa3HBIX
HCTOYHHKOB (CpeacTB MaccoBoi mH(popmanuu, cets MHTEpHET U IpyTHE);

- BIIQJICTh OCHOBHBIMU METOJAMHU HAyYHOT'O MO3HAHMS BEIICCTB U XUMHUECKUX SIBJICHUIMA
(HabnroieHue, U3MEpPEHHE, IKCIICPUMEHT, MOJICIIUPOBAHUE ),

- YMETh TPOBOJHUTH PACUCTHI IO XUMUICCKUM (HOpPMYJIaM W YPaBHEHUSIM XHUMHYECKHUX
peaknuii C WCIMOJIb30BaHWEM (DU3MYECKUX BEIMYMH, XapPaKTEPHU3YIOMIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMaJbHbBIE YCIOBHS) T'a30B, KOJINYCCTBA
BEIIECTBA; WCIOJIb30BaTh CHCTEMHBIE XUMUYECKHE 3HAHUWS I MPUHATUS PELICHUN B
KOHKPETHBIX KU3HCHHBIX CUTYAIHsIX, CBSI3aHHBIX C BEIICCTBAMH U UX MPUMEHEHUEM




(hopM npencTaBICHYS;

- C03/aBaTh TEKCTHl B Pa3IMYHBIX (OpMaTax C y4eToM
HazHadeHUsT HWHGOPMAIMM W [EJIICBOW ayJUTOPHH,
BEIOWpas ONTHUMaJIbHYI0 (opMy TIpeAcTaBIeHUS U
BU3yaJTH3allNH;

- OLICHUBATh  JOCTOBEPHOCTb,  JICTHTUMHOCTb
nHpOpMaIM, €€ COOTBETCTBHE MPAaBOBBIM |
MOPaJIbHO-3THYECKUM HOpMaM;

- HUCTOJIb30BaTh CpPEeNCTBA HUH(POPMAIMOHHBIX U
KOMMYHHKAITUOHHBIX ~ TEXHOJNOTMH B  pEIICHUU
KOTHHUTHUBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3alMOHHBIX 3a/1a4 ¢ COONI0ICHUEM TpeOOBaHUH
OPrOHOMHUKH, TEXHUKU  O€30MaCHOCTH, THTHCHBI,
pecypcocOepeeHns, MPaBOBbIX W ITUYECKUX HOPM,
HOPM MH(POPMALIMOHHOM 0€30MaCHOCTH;

- BJIQJICTh HABBIKAMH PACTIO3HABAHUS U 3AIUTHI
nHbopmanmy, HHOOPMAITMOHHOHN 6€30ITaCHOCTH
JIMYHOCTH,

OK 04.

D¢ dexTrBHO
B3alMOJICHCTBOBAT
b ¥ paboTaTth B
KOJJIEKTUBE U
KOMaHzie

- TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH U
CaMOOIIPEAEICHUIO;

-OBJIaJICHUE HAaBBIKAMH yYE€OHO-HCCIICIOBATEILCKOMH,
MPOEKTHOW U COLMAJIbHOM JEATEIbHOCTH;

OBiaaaenue YHUBEPCAJIbHBIMHU
KOMMYHMKATHBHBIMU AeHCTBUSIMH:

0) coBMecTHAN AeSITEJIbHOCTD:

- TNOHMMAaTb W  WCIOJIb30BaThb  IPEUMYIIECTBA
KOMaHIHOW W MHIWBUAYATBHON pabOTHL;

- TPUHUMATh €M COBMECTHOM J€ATEIbHOCTH,
OpraHv30BbIBATb U KOOPAMHUPOBATH IEHCTBUS MO €€
JOCTIKCHHUIO: COCTaBJIATh 1aH JEUCTBUM,
pacrhpenensTh pojd C YYeTOM MHEHUM Y4YacTHUKOB
00CyXTaTh Pe3yIbTaThl COBMECTHON PabOTHI;

- KOOPJAWHUPOBATh W BBHINOJHITH PAa0OTy B YCIOBHSX
peallbHOTO, BUPTYaIbLHOTO W KOMOWHUPOBaHHOTO
B3aNMOJICHCTBUS;

- OCYIIECTBIISTh MMO3UTHUBHOE CTPaTEruYecKoe

- YMeThb IUIAHUPOBAaTh W BBINOJHATH XHUMHUYECKUH OKCIEPUMEHT (IpeBpalleHus
OpPTraHMYECKHX BEILECTB NMPH HATPEBAHWH, MOJMyYSHUE ITUIICHA M U3YYEeHHE €O CBOWCTB,
Ka4eCTBEHHBIE PEaKIMH Ha aNbJeTHUbl, KpaxMal, yYKCYCHYIO KHCIIOTY; JEHATyparlus
OCTIKOB TP HATPEBAHWH, [IBETHHIC PEAKIMU OCIKOB; NMPOBOJIUTH PEAKIMH HOHHOTO
oOMeHa, oNpenensTh Cpely BOTHBIX PacTBOPOB, KAUECTBEHHBIE PEAaKUUH Ha CylbQat-,
KapOOHaT- W XJIOPUI-aHWOHBI, HAa KaTHOH aMMOHHMS; pelaTbh 3KCICPUMEHTAJIbHBIE
3agaun 1o TemaMm "Metamsl" u "Hemertamiel'") B COOTBETCTBUH € MPAaBUIAMH TEXHHUKH
0e30MacHOCTH TpH OOpalleHHH C BEIeCTBAMH M Ja0OpaTOpHBIM 000pYIOBaHUEM;
NPEACTAaBIATh PE3YJIbTaThl XUMHUYECKOTO 3KCIIEPUMEHTa B (popMe 3amucu ypaBHEHUIl
COOTBETCTBYIOIINX PEAKLUM U (OPMYIHUPOBATEH BHIBOJIBI HA OCHOBE 3THX PE3YJILTATOB




MOBEJICHUE B PA3JIMYHBIX CUTYalUAX, MPOSBIATH
TBOPYECTBO M BOOOpaKEHUE, ObITh HHUIIUATUBHBIM
OBiageHHe YHHBEpPCAJbHBIMH PeryJsITUBHBIMH
JNeHCTBUAMM:

I') NpUHATHe ce0s M APYTUX JIIOJei:

- IPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX JIIOJIeH pu
aHaJu3e pe3ysbTaToB JACATCILHOCTH;

- MpU3HABaTh CBOE MPaBO M MPaBO APYIHX JIOJCH Ha
OIINOKH;

- pa3BHUBaTh CIIOCOOHOCTH IOHUMATh MUP C TIO3UIIHH
JPYroro 4ejoBeKa;

OK 07.
ConeiicTBOBaThH
COXpaHEHHIO
OKpYy>Karolen
Cpenbl,
pecypcocbepexeH
W10, IPUMEHSTH
3HaHUA 00
W3MEHEHUU
KJIUMara,
MIPHHIIAIIBI
0epexIINBOrO
MTPOU3BOICTBA,
3P PeKTUBHO
JIECTBOBATH B
Ype3BBIYANHBIX
CUTYAIHSIX

B 06s1acTH 3K0JI0THY€ECKOT0 BOCTIUTAHUSL:

- c(opMHPOBAaHHOCTE  HKOJIIOTUYECKOH  KYIBTYpHI,
MOHUMAaHUE  BIHAHHUS  COLHUAIBHO-DKOHOMHYECKHX
MPOLIECCOB HAa COCTOSHHE MPUPOJHON U COLUMAIBHOU
cpenbl, OCO3HaHHUE JI00aIBLHOTO Xapakrepa
9KOJIOTHIECKUX MPOOJIEM;

- IUIAaHUPOBaHWE U OCYIIECTBIEHWE JEHUCTBUH B
OKpYy>Kalollled cpele Ha OCHOBE 3HAaHMS Lieliei
YCTOMUYMBOIO Pa3BUTHUS YEIOBEUECTBA;

aKTUBHOE HEMpUSITHE AEHCTBUM, NPUHOCSIIMX BpE.
OKpY>Kalolllen cpesie;

- yMeHHEe  [POTHO3HPOBaTh  HEOIArompusTHBIC
SKOJIOTMYECKUE  TOCIAEACTBUS  IPEANPUHUMAEMBIX
JIEHCTBUM, IPETOTBPALLATD UX;

- pacCIIUpEHHE ONBITa ICATEIBHOCTH IKOJIOTHUECKON
HaIPABJICHHOCTH;

- OBJIaJIeHNE HAaBbIKaMH y4eOHO-UCCIIET0BATENECKOM,
MPOEKTHOW U COLMAJIbHOM JESATEIbHOCTH;

- copMHUpPOBaTh MPEJACTABICHHS: O XUMHUECKON COCTABJNISIOIIEH €CTECTBEHHOHAYYHOM
KapTHHBl MHpa, POJIM XHMHUU B TO3HAHWH SIBJICHHHA NPUPOABI, B (HOpPMHUPOBaHUHU
MBIIIUTCHUSI W KYJIBTYpPhl JTHYHOCTH, €€ (PYHKIHNOHATHHONH TPaMOTHOCTH, HEOOXOANMOM
JUISL PEIICHUs TMPAKTHYECKUX 3a7ad U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3I0POBBIO U IIPUPOJIHOM CpeIe;

- YyMeThb COOJNIIO/IaTh MpaBHiA JKOJOTHYECKH IEIeCOO0Pa3HOTO TMOBENEHUS B OBITY H
TPYIOBOM NEATEIHPHOCTH B IIEIAX COXPAHEHUS CBOECTO 3I0POBBI W OKpPYXKaromieit
OPUPOAHOM CpEIbl; YUYUTHIBATH OMACHOCTH BO3ACHCTBUS Ha JKHUBBIE OPTaHU3MBI
ONPEJCICHHBIX BEIIECTB, IMOHUMAs CMBICH [OKa3aTeNsl NPEACIbHON JOIMyCTUMOM
KOHIICHTPAIHH




2. CTPYKTYPA Y COJAEP KAHUE OBIIEOBPA3OBATEJBbHOM JTUCITATLIAHBI

«XHUMMUSA»

2.1. O0beM JUCHUILINHBI U BHbI Y4eOHOH paGoThl

Bup y4yeOHoii padboThI

O0neM B yacax

O0bem 00pa3zoBaTeIbHOM MPOrPAMMBI IM CIIATIJIMHbBI 80
B T.Y.

OcHoOBHOe coep:kaHue 70
BT. U..

TEOPETHUUECKOE 3aHATUE 20
IIPAKTUYECKUE 3aHATUS 30
71a0opaTOpHbIE 3aHATHUS 20
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COlepP:KaHMe (CoepPKAHUE 6
NMPUKJIAJTHOT0 MOYJIs1)

BT. 4.

TEOPETUYECKOE 3aHITHE 2
MPAKTUYECKHUE 3aHITHUS 4
CamocTrosiTesibHasi padoTa 2
IIpome:xkyTounas arrectanus auddepeHnpoBaHHbIHN 3aueT 2




2.2. TemaTuueckuil maH ¥ coiepKaHUe JUCIUILIMHBI

HaunmeHnoBanue Coaep:xanue y4yeOHOro Matepuajia (OCHOBHOE U PO(eCCHOHAIBHO-OPHMEHTHPOBAHHOE), 1a00paTOPHbIE U O0bem |Popmupyemble
pa3aesioB U TeM NPaKTHYeCKHE 3aHATHS, IPUKJIATHON MOIYJ/Ib 4acoB KOMIIeTeHIHHU
1 2 3 4
OcHOBHOE coiepKaHue 70
Paznen 1. OcHOBBI CTPOEHHS BellleCTBA 6
Tema 1.1. Coaep:xkanue 4 OK 01
Crpoenne aToMOB CoBpeMeHHass MoAelb CTpoeHHus aroMa. CHMBOJHUYECKUN S3BIK XUMHH. XHUMHUYECKUNA DJICMEHT. DJIEKTPOHHAsS
XUMHUYECKUX KoH(urypanus atoma. Knaccupukanus XUMHUECKHX DJIEMEHTOB (S-, p-, d-ameMeHTh). BaneHTHBIE SJIEKTPOHBI.
OJIEMEHTOB U BajieHTHOCTB. DNEKTpOHHAS TPHUPOAA XUMHUUIECKOH CBSI3H. DJIEKTPOOTPHUIATCIHHOCTh. BUIBI XMMHUYECKOW CBSI3U
Inpupoaa (KOBaJICHTHASI, MOHHAs, METAJTUYECKAs, BOJIOPOJIHAS) U CLIOCOOBI ee 00pa3oBaHuUs
XMMHYECKOH CBA3H | Y3 HUX MPAKTHYECKHE 3AHATHS 2
Pemenue 3aganuii Ha HCMOIB30BAaHWE XHWMHUYECKOHW CHMBOJMKM U Ha3BaHUN COEIUHEHU 10 HOMEHKIAType
MEXIYHAPOJHOIO CO03a TEOPETHYECKOW W MPUKIAAHOW XUMHUU M TPUBUAIBHBIX HAa3BaHUU JUIsI COCTaBJIEHUS
XUMHYECKUX (OPMYyJ JBYXaTOMHBIX COEIWHEHWH (OKCHOOB, CylIb(QHUIOB, THAPHAOB W T.OI.) H APYTUX
HEOPraHMYECKUX COCAMHEHUN OTAEIbHBIX KJIACCOB.
IIpakTuueckue 3aJaHus HA YCTAHOBICHHUE CBSA3M MEXKIY CTPOCHHEM AaTOMOB XHMMHUYECKUX JJIEMEHTOB U
MEPUOANICCKUM U3MCHCHUEM CBOMCTB XMMHMYECKHX DJIEMEHTOB M HX COC)II/IHCHI/H\/’I B COOTBETCTBHUU C ITOJIOKCHUEM
IleproanyecKoil CUCTEMBI.
Tema 1.2. OcHOBHOE cojiepKaHue 2
[lepuoanueckuit [epuoanueckuii 3akoH U Tabauua J.J. Menaeneesa
3aKOH M Tabmuua W3 Hux npakTuveckue 3aHATHS 2 OK 01
AH. Merpeneesa Ilepuoanueckas cucremMa xumuueckux 3nemeHToB .M. MenaeneeBa. @usznueckuid cMmbica [lepuoanieckoro 3akoHa OK 02

J.U. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECCKHUX AJIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U
CJIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM XUMHUYECKOTO 3eMenTa B [lepuoandaeckoii cucreme.
MupoBo3s3peHueckoe 1 HayuHoe 3HaueHue [lepuonnueckoro 3akona JI.M1. Menneneesa. [Iporuoser J. 1.
MGHIIGJ'IeCBa. OTKpI;ITI/Ie HOBBIX XUMHUYCCKHUX 3JICMCHTOB.

Pemenne npakTHKO-OpHEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUH Ha XapaKTepU3alUi0 XUMUYECKUX 3JIEMEHTOB
«Merannnaeckre / HeMeTaTNIeCKre CBOWCTBA, dJIEKTPOOTPHULIATEIbHOCTh XUMUYECKUX JIEMEHTOB B COOTBETCTBUU
C UX JJICKTPOHHBIM CTPOCHUEM U IOJIOKCHUEM B HCpHOIIH‘IGCKOﬁ CHUCTEME XUMHNYCCKHUX DJICMCHTOB HI/I
MenpgeneeBay




Paznen 2. XumMuyeckune peakuuu

10

Tema 2.1. Tunsr
XUMHUYCCKUX
peaxkuuii

Conepxxanue

KJ'IaCCI/Iq)I/IKaI_[I/IH W TUIIbI XUMHWYCCKHUX peaKI_II/Iﬁ C Y4aCTUEM HCOPIraHNYCCKNX BCIICCTB. CocraBieHue ypaBHeHI/Iﬁ
peaKHI/Iﬁ COCIMHECHUA, PA3JIOKCHHMA, 3aMCILICHUA, O6MeHa, B T.4. peaKuHﬁ TOpC€HUs, OKHUCIICHUA-BOCCTAHOBJICHUA.
ypaBHeHI/IH OKHCJICHMSI-BOCCTaHOBIICHU. CTenenb okuciaeHuss. OKUCINTENh U BOCCTaHOBUTEIb. COCTaBIICHUE U
YpaBHUBAHHUE OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX peaKHI/Iﬁ METOJOM BJICKTPOHHOTO Oananca. OKHCIHTEIBHO-
BOCCTAaHOBHUTCIIBHBIE pCAKIIUU B IIPUPOAEC, IIPOU3BOACTBCHHBIX IIPONECCAX U KU3HEACATCIIBHOCTU OPIraHn3MOB

N3 aux NMPAKTHYECCKHUE 3aHATUSA

KonngectBennsle oTHOMEHUSS B XUMUWA. OCHOBHBIC KOJIMYCCTBEHHBIC 3aKOHBI B XMMHH M PACUETHI 110 YPaBHCHHSIM
XUMHYECKUX peakiuii. Mobh Kak eUHHIIA KOJIMYeCTBa BelecTBa. MoispHas Macca. 3aKOHBI COXPaHEHHUST MacChl U
sHeprun. 3akoH ABoraapo. MomsapHblii 00beM Ta30B. OTHOCHTENBHAS IUIOTHOCTH Ta30B. PacdeTsl Mo ypaBHEHUSM
XUMHUYECKUX PEAKIIH C UCIIOJIb30BAHUEM MAcChl, 00beMa (HOPMaJIbHBIC YCIOBHS) Ta30B, KOJUYECTRA BEIISCTBA

OK 01

Tema 2.2.
DIIEKTPOTUTHICCKAS
IHUCCOLMAIIUS U
HOHHEINA 00OMEH

OcHoBHOe CoaepKkaHue

Teopust anmexkTpoauTHdeckor muccoruaru. MoHBL DIEKTPOJUTHI, HEINEKTPOJIUTHL. Peakium HMOHHOrO oOMeHa.
CocTaBrieHle peakinuii HOHHOTO OOMEHA IyTeM COCTAaBJICHUS WX TOJHBIX U COKPANICHHBIX MOHHBIX YpPaBHCHHIA.
KucioTHO-0CHOBHBIC peakIiii. 3aqaHusl Ha COCTABICHNE HOHHBIX PEaKInii

JlaGopaTopHble 3aHATHS

JlaGopaTopHas paboTa “TUIBI XUMUYECKUX peaKLnii”.

Hccnenoanne THIIOB (110 COCTaBY M KOJMYECTBY MCXOMHBIX U 00Pa3yIOIIMXCS BEIIECTB) U MPU3HAKOB XUMUYECKIX
peaknuii. [TpoBeneHne peakiuiit HOHHOTO 0OMeHa, oNpeeIIeHHe CPEeIbl BOIHBIX PACTBOPOB. 3aMaHUs Ha COCTABICHUE
VOHHBIX PEaKIUil

KonTpoabnas
padora 1

CTpOCHI/Ie BEIIECTBA U XUMHUYCCKHUE PCAKITUN

OK 01
OK 04




Paznen 3.

CTpOCHHe H CBOliCcTBaA HECOPraHnveCKMuX BEIIECCTB

16

Tema 3.1.
Knaccudukarys,
HOMEHKJIATypa U
CTpOeHHE
HEOPTaHWYIECKIX
BEIIECTB

OCHOBHOE co/IepKaHue

[Ipenmer Heopranuueckoid xumun. Kiaccudukanust HeopraHndeckux BeriecTs. [IpocThie 1 CI0KHBIC BEIIECTBA.
OCHOBHBI€ KJIACCHI CJIOKHBIX BEIIECTB (OKCHABI, THAPOKCHIBI, KHCIOTHI, CONM). B3auMocBA3s HEOpraHMYECKUX
BEIECTB. ArperatHble COCTOsIHUS BemecTBa. Kpucrammnueckue 1 amopgHble BemecTa. THITBI KPUCTATUINIECKUX
PEeLIEeTOK (ATOMHAsA, MOJICKYJISIPHAS,, HOHHAsI, MeTaJUTNYecKast). 3aBUCUMOCTh (PU3NYECKHUX CBOWCTB BELIECTBA OT TUIIA
KPUCTAJUINYECKON pelIeTKH. 3aBUCUMOCTh XMMHYECKOW aKTUBHOCTH BEIIECTB OT BU/Ia XMMUYECKOW CBS3M U THUIIA
KPHCTAJUIMYECKOH pemeTku. [IpnunHbl MHOTOOOpa3us BEIECTB

M3 uux NPaAKTHYC€CKHUE 3aHATUSA

HOMCHKJIaTypa HCOPraHM4YCCKUX BCHICCTB: HA3BAHUC BCIICCTBA UCXOO U3 UX XUMHUYECKOM Q)OpMyHI)I HIIn
COCTaBJICHHE XUMUIEeCKON (OPMYITBI UCXOMS U3 Ha3BaHUs BemecTBa o MexxayHapoaaoi (MIOITAK) nmm
TPUBHAIHFHON HOMEHKJIAType.

Pemenne nmpakTUYeCKHUX 3aJaHMid 1O KIACCHU(HUKAIIMKA, HOMCHKIIATYPE U XUMHUYSCKUM (DOpMyJiaM HEOPTaHUYECKUX
BEILECTB PA3NIMYHBIX KIACCOB (yrapHbIi ras, yrieKucibld ra3, aMMHak, ramieHasi U3BECTb, HEraiieHas H3BECTb,
MUTHEBAsI COAA M JIPYTHX): Ha3bIBATh U COCTABIATH (DOPMYIIBI XUMHUYECKHX BEIIECTB, ONMPEACIATh MPUHAIIEKHOCTD K
KJIaccy.

Ucrounnku xumudeckoit napopmMaiuu (cpencTs MaccoBoii mHpopmanuu, cetb MaTepHet u apyrue). [lonck
wHGOpPMAIMH IO HA3BAHUSM, HIIEHTH(QHUKATOPAM, CTPYKTYPHBIM opMyIam

OK 01
OK 02

Tema 3.2. duzuko-
XHUMHUYECKHUE
CBOMCTBa
HEOPTaHUYECKUX
BCIIIECTB

OcHOBHOe COoJICpPKaHue

Meramipl. OOnme Gu3ndeckne U XUMHUYECKHe CBOMCTBAa MeTaynioB. CHocoOBl TOMydeHHs. 3HAUYCHUE METAIIOB H
HEMETAJUIOB B MPUPOJE U KU3HEACATEIBHOCTH 4YEJIOBEKa M OpPraHm3MoB. Koppo3us METayioB: BHUIbI KOPPO3HH,
CIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3HH

Hemeramnpl. O6muye ¢pu3udeckre n XUMAYIECKHE CBOMCTBA HEMETAIIOB. THIMMYHBIE cBolicTBa HeMeTauioB [V— VII
rpynn. Knaccudukanus u HOMeHKIaTypa COSMHEHNH HeMeTaLIoB. KpyroBOpOThl OMOT€HHBIX 3JIEMEHTOB B IIPUPOC

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKHUX BEIIECTB (OKCUIOB, TUPOKCUIOB, KUCIIOT, COJICH U Ap.).
3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB MPOCTHIX BEIIECCTB, BOAOPOIHBIX COCTUHECHUMN, BBICIIIUX OKCHIOB U
TUAPOKCUIIOB

OK 01
OK 02




M3 aux NMPAKTHYECCKUE 3AHATUSA

CocraBnenue ypaBHeHI/Iﬁ XHUMHUYCCKHNX peaKuHﬁ C y4aCTHEM IIPOCTBIX M CJIOXKHBIX HCOPraHMYCCKUX BEIICCTB:
METAIJIOB U HEMECTAJLJIOB, OKCHIOB MCTAJIZIOB, HEMCTAJIJIOB U an)OTepHI)IX QJICMCHTOB; HCOPTaHUYCCKUX KHUCIOT,

OCHOBaHUH 1 aM()OTEPHBIX TUAPOKCUIOB; HEOPTaHMUECKHUX COJICH, XapaKTEepU3YIOIUX UX CBOICTBA. 2

Perrenne mpakTHKO-OpUEHTUPOBAHHBIX TEOPETHUYECKUX 3a/IaHMi Ha CBOWCTBA, COCTaB, MOJydyeHHWE W Oe30macHoe

WCIIOJIb30BAHNE BAKHEUIINX HEOPTaHMYCCKHUX BEHIECTB B OBITY M MPAKTHYECKON ACSTEILHOCTH YeJIOBEKa

OcHOBHOe coiepKaHue 2

Wnentudukaiysi HEOPraHMIeCKUX BEIICCTB
Tema 3.3. JlaGopaTopHble 3aHATHS 2 OK 01
Wnentudnkarms JlabopatopHas paboTa «neHTHhUKAINS HEOPTAaHHYECKUX BEIIECTBY. OK 02
HEOPraHN4ICCKUX Pemenne skcriepiMEHTANbHBIX 3a/1ad M0 XUMHYECKUM CBOMCTBAM METAJUIOB W HEMETAJIOB, MO PACIIO3HABAHUIO U OK 04
BCIICCTB MOJIYICHHUIO COSTUHEHUI METAIJIOB U HEMETAIIIOB.

WnenTndukanusi HEOPraHMYECKUX BELIECTB C HCIIONb30BAHHUEM HX (U3MKO-XUMHUYECKHX CBOMCTB, XapaKTEPHBIX

Ka4yeCcTBEHHbIX peakiuid. KauecTBeHHbIE peakLuy Ha cyb(aT-, KapOOHAT- U XJIOPUA-aHUOHbI, HA KATHOH aMMOHUS
KonTpoabnas N

CBoiicTBa HEOPTAaHMUYECKHX BEIICCTB 2
padoTa 2
Paznen 4. CTpoeHHe U CBOICTBA OPraHNYeCKHUX BelleCTB 24

OcHOBHOE CO/IepKAHME 4

[losiBnenue u pa3BuTHE OpPraHUYECKON XUMHUHM Kak HayKu. [Ipeamer oprannveckoit xumun. MecTo U 3HaUeHUE
Tema 4.1. OpPTraHMYECKON XUMHHU B CUCTEME €CTECTBEHHBIX HAYK. OK 01
Krnaccubuxars XuMHYEeCKOe CTPOEHHE KaK TMOPSAOK COCAMHEHHsS aTOMOB B MOJIEKYJIE COTJIACHO WX BaJleHTHOCTH. OCHOBHBIE
cTpoeHne u ’ MOJIOKEHHS] TEOPUH XUMHUYECKOTO CTPOEHHs OpraHuyecKux coequHeHuit A.M. BytTiepoBa. YrieponHslii ckener
HOMEHKIATYpa OpPTraHMYECKONH MOJICKYJbl. 3aBUCHMOCTH CBOMCTB BELIECTB OT XMMHYECKOI'O CTPOEHHUs Mojekyn. M3omepus u
OpraHUYECKUX M3OMCPBI. . .
BEIIECTE [onstne o ¢yHkumonansHOH Tpynme. Paaukan. [lpuHnuner kmaccuuKamuu OpPraHUYECKHX COCAMHEHHH.

MexayHapoaHass HOMEHKJIAaTypa M MPUHOHUNBI HOMEHKJIATyphl OpraHuYecKkux coeauHeHud. IloHsTne 00

a30TCONePIKAIMNX COCAMHCHHSIX, OWOJOTHYCCKH AaKTHUBHBIX BeIecTBax (yrieBoAax, JKHpaX, Oenkax W Jp.),

BBICOKOMOJICKYJISIPHBIX COSAMHEHUSIX (MOHOMED, TMOJIUMED, CTPYKTYPHOE 3BEHO)

W3 Hux npakTHyecKue 3aHATUS 2




Homenkiiatypa opraHn4ecKkux CO€IUHEHHUH OTJIENbHBIX KJIACCOB (HACHIIICHHbIE, HEHACHIIIIEHHBIE U apOMaTHYECKHe
YIJIEBOJOPOBI, CIUPTHI, (EHOJNBI, AIBIACTHIBI, KETOHBI, KapOOHOBBIE KUCIOTHI W Ap.) CocraBieHHE IMOJTHBIX U
COKpPAILCHHBIX CTPYKTYPHBIX ()OPMYJ OPraHMYECKHX BEIIECTB OTAEIBHBIX KJIACCOB, HCIONB3YsS MX Ha3BaHHA II0
CHCTEMAaTH4ECKOW M TPUBHAIBHOM HOMEHKJIATYpe (3TWJIEH, alleTWIEH, MIMLEepHH, (eHoll, popManbaerus, YKCycHas
KUCJIOTa, TUIKH). PacdeTsl nmpocteiinel (opMyIibl OpraHUuecKOd MOJIEKYIIbI, UCXOsl U3 DIIEMEHTHOTO COCTaBa (B
o)

Tema 4.2. CBoiicTBa
OpPTaHHYECKUX
COCIMHEHMH_

OCHOBHOE co/IepKaHue

12

®uU3NKO-XUMUYECKHE CBOWCTBA OPraHMYECKUX COCIMHEHUIl OTAENBHBIX KJIAcCcOB (OCOOCHHOCTH KiacCH(UKAIMU U
HOMEHKJIATYpbl BHYTpPH Kjacca, TOMOJOTMYEeCKHH psa U oOmas ¢opmyna; u3oMepus; (PU3NUECKUEe CBOWCTBA,
XUMUYECKUE CBOMCTBA; CITOCOOBI TIOITY4CHHS):

— TIpeaeNbHbIe YIIIEBOJOPOAbl (aJIKaHbl M IUKJIOANKaHbl). ['opeHre MeTaHa Kak OJWH W3 OCHOBHBIX HMCTOYHHKOB
Teryia B MPOMBIIUICHHOCTH U OBbITY. CBOMCTBA MPUPOJIHBIX YIICBOAOPOIOB, HAXOXKICHUE B IPUPOJIEC U IPHUMEHEHNE
aJIKaHOB;

— HemnpenenpHble (ANKEHbI, AJKWHBl M alKaJAWEHbl) U apOMaTHYECKHE YIJIEBOAOPOIbl. [ OopeHue aumeTwieHa Kak
HMCTOYHHUK BBICOKOTEMIIEPATYPHOTO MJIIAMEHH JJIsl CBAPKH U PE3KH METAJIJIOB

— KUCIIOPOJICO/ICPIKAIIUE COCTUHEHUS (CIIUPTHI M EHOIBI, KAPOOHOBBIE KHCIOTH M 3(UPHI, albIeTUAbl U KETOHBI,
JKUPBI, yrieBobl). [IpakTruueckoe mpuMeHeHne STHIICHTIINKONS, ThaunepuHa, ¢pernona. [lpumenenne Gpopmansaeruaa,
areTaNbIeTHAa, YKCyCHOW KHCIOTH. MBbIjIa KaK COJIM BBICIITHX KapOOHOBBIX KHCIIOT. MOIOIITHE CBOMCTBA MbLIa

— a30Tco/ep)Kallie COeNWHeHWS (aMHUHBI W aMHUHOKHCIOTHI, O€lkw). BBICOKOMONEKYJSpHBIE COECTUHEHHS
(cuHTeTHUECKHE W OHMOJIOTHYECKH-aKTUBHBIC). MOHOMED, TIOIUMEp, CTPYKTYpHOE 3BeHO. [lommmMepn3amnus STHiIeHA
KaK OCHOBHOE HaNpaBlICHUE €r0 UCIIOJIb30BAHMUS.

I'eneTnueckas CBsI3b MEKIY KJIaCCAMU OPraHUYEeCKUX COCAMHEHUN

N3 nux MNPAKTHYC€CKHUE 3aHATUSA

10

CBoiicTBa OpraHMYECKUX COEAMHEHHWH OTAEIBHBIX KIAcCOB (TpHBHAJIbHAS W MEXIyHapoAHAas HOMEHKJIATypa,
XUMHYECKHE CBOWMCTBA, CIIOCOOBI MOJYYEHUS): TpelesibHble (AIKaHBl W IMKIIOAJIKAHbI), HENpe/IeibHbIC (aIKCHBI,
QIKMHBl M aJKaJAWeHbl) U apOMAaTUYECKUE YIJIEBOJOPOABI, CIUPTH M (EHONbI, KapOOHOBBIE KHCIOTHI M 3(uUpBHI,
anbJeruasl U KETOHBI, aMUHBI M aMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COCAVHEHUSA. 3allaHusl Ha COCTaBJICHUE
YPABHEHUI XUMUYECKUX PEAKIMI C Y4aCTHEM OPraHN4YEeCKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUS

CocraBieHHEe cXeM peakmuii (B TOM dYHCIIE IO MPEMJIOKCHHBIM IIEOYKaM IPEBpaIIeHUH), XapaKTepU3YIOMNUX
XUMHUYECKUE CBOHCTBA OPraHWYECKHX COCAMHEHWUH OTAEIbHBIX KIACCOB, CIIOCOOBI HMX TIOJYYECHUS W Ha3BaHUE
OpPraHUYECKUX COCAMHEHHUN MO TPUBUAIBHON MM MEXAYHAPOJHOU CUCTEMAaTUYECKON HOMEHKIIATYPE.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJlaHMl Ha CBOWCTBA OPraHUYECKUX COCAMHEHUMN
OTJIEJIbHBIX KJIACCOB

JlabopaTtopHas paGora

OK 01
OK 02
OK 04




JlaGopatopHast pabota “IIpeBpaleHnss OpraHn4ecKux BEIIECTB IMpU HarpeBaHuu'.
[Nony4yenue 3THIIEHA M U3yYECHUE €TO CBOMCTB. MoJIeTUpOBaHUE MOJICKYIl U XMMUYECKUX MPEeBpalleHni Ha mpuMepe
9TaHa, STHJICHA, alleTHIICHA U JIp.

OcHOBHOe coepkaHue

Tema 4.3. OK 01
Vnentndukarmus buoopranundeckue coepuHeHus. I[IpuMeHEeHHE W OGHOJIOTHYECKast poiib yriieBogoB. OKHCIEHHE YITIEBOIOB — OK 02
OpraHUtCCKUX HCTOYHHMK SHEPIHHU JKUBBIX OpraHm3MoB. OOIacTH MPUMEHEHHS aMUHOKHCIOT. [IpeBpaineHus OGENKOB MHUIH B OK 04
BCHICCTB, NX opranusMe. buonornueckue QyHKiuH 6enKoB. Bromornueckue (QyHKIUH KUPOB. POJlb OPraHUYECKOW XMMHH B
3HAYCHHC 1 pEIICHUH TIPOOIIEM TTHIIEBOM OE30ITaCHOCTH
NpUMEHEHUE B
OBITOBOH M
NPOU3BOJICTBEHHOM
JeSTEIPHOCTH PoJib OpraHnyecKol XMMHHU B PEIIEHHH TPOOJIEM SHEPIETHYECKOM OE30IIaCHOCTH, B PA3BUTHH MEIUIIMHBI, CO3IaHUH
YenoBeKa HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB SHEPIHH (AIbTEPHATUBHbLIE HCTOUYHUKH dHEPrun). OMacHOCTh BO3AEHCTBHSA

Ha JKUBBIE OpPraHM3Mbl OPTraHUYECKUX BEINECTB OTHENBHBIX KIacCOB (YIJIEBOAOPOIBI, CIUPTHI, (EHOIBI,

XJIOPOPraHMYECKHE TPOU3BOIHBIE, ATbIAETU/IBI M JIP.), CMBICII TIOKa3aTellsl MPEAEIBHO JOMYCTUMOM KOHIIEHTPAIlUK

JlabopaTopHble 3aHATHS

JlaGopatopHas paboTta: “Unenrudukanys opraHnIecKruX COSIUHSHNUH OTACIBHBIX KJIACCOB”

WnenTruKays OpraHMyecKuX COEAMHEHHI OTAEIBHBIX KIacCOB (Ha MpUMeEpE albIEruIoB, Kpaxmaia, YKCYCHON

KUCJIOTBI, OEJKOB W T.II.) C HCIOJIG30BAHHEM HX (H3UKO-XMMHYECKMX CBOMCTB M XapaKTEPHBIX KaudeCTBEHHBIX

peakiuii. Jlenatyparus Oenka npu HarpeBaHuu. l[BeTHble peakinuu OenkoB. BO3HMKHOBEHHE aHAJIUTUYCCKOIO

CHIHAJa C TOYKM 3pEHHs XHUMHYECKHX MPOLECCOB IPU INPOTEKAHWHM KAYECTBEHHOW pEAaKLUH, I[O3BOJSIOIIEH

WICHTHOHIMPOBATH PEUIOKEHHBIE OPraHHYECKHE BEIIECTBA
Kounrpoabhas Cr o
paGoTa 3 PYKTypa ¥ CBOMCTBA OPraHUYECKUX BEILECTB
Paznea 5. Kuneruyeckue M TEPMOIMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHMS XUMHUYECKUX PeaKIuii-

OCHOBHOE cojIep:KaHue OK 01




OK 02

CkopocTh CKOpOCTh peakiiuy, €€ 3aBUCHMOCTh OT Pa3INYHBIX (PaKTOPOB: MPHPOJBI PEarHpyIOMINX BEMIECTB, KOHIIEHTPALUN
XUMHYECKUX pearupyonpx BEMIECTB, TEMIEPATyphl H IUIOMAAH PEAKIIMOHHOW MOBEPXHOCTH. TerioBble 3Q(EKTh XUMUYECKUX
peaxkuuil. peakuuii. OK30- U 3HIOTEPMHUYECKHUE, PEAKIIHH.
XuMugeckoe OOpatumocTh peakuuil. XUMHYECKOE paBHOBECHE M €ro CMEIIEHHE IOoA ACWCTBHEM pa3iIM4HbIX (HaKTOPOB
paBHOBecCHE (KOHIIEHTpALUS PEareHTOB WX MPOAYKTOB PEaKINH, AaBlIeHHe, TEMIepaTypa) [Tl CO3JaHus ONTHUMAJIbHBIX YCIOBUI
poTekanyst xumuuyeckux npoueccos. [Tpunnun Jle [larense
W3 HuX npakTHYecKHe 3aHATHSI 2
Pemenne npakTHKO-OPHEHTHPOBAHHBIX 3aJaHMM Ha aHaIu3 (DaKTOpPOB, BIMSIOIIMX HA H3MEHEHHE CKOPOCTH
XUMHYECKOW peaklry, B T.4. C TO3WIHMHA DSKOJOTHMYECKH IEIecO00pa3sHOro MOBeNeHUs B OBITY W TPYyIOBOH OK 01
JIESITETLHOCTH B LIETISIX COXPAHEHUs CBOETO 37J0POBbS U OKPYIKAIOLIEW MPUPOTHON CPEBI. OK 02
Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha mnpuMeHeHue npuHumna Jle-Illarense ans HaxoxkaeHUs
HAMpaBJICHUsT CMEIICHHUS PAaBHOBECHsS] XWMHUYECKOW pEaKIWU W aHamu3 (AaKTOpOB, BIMSIONMX HA CMEICHHE
XUMHYECKOTO PaBHOBECHUS
Paznean 6. PacTBOpsI 10
OcHOBHOe cojiep:KaHue 4 OK 01
PactBOpenue kak (QU3NKO-XUMHUECKHH Tporiecc. PacTBoprl. CIocoOBI MPUTOTOBJICHUSI pacTBOPOB. PacTBOPUMOCTS. OK 02
Tema 6.1. MaccoBasg o5 pacTBOPEHHOTO BemiecTBa. CMBICH TOKa3aTens MPeNelbHO AOIMyCTUMOW KOHIIEHTPallMd W €ro OK 07
oustue o HCIIOJIb30BaHKE B OLICHKE 3KOJIOTNYEeCKOM O€30acHOCTH.
pacTBOpax [IpaBuna 3KOIOTHYECKH LIEIecO0Opa3HOTO MOBEACHUS B OBITY M TPYJOBOH AEATENFHOCTH B LEISIX COXPaHCHHUS 5

CBOETO0 310POBbsl U OKPYXKAIOLIEH IPUPOIHOM CPElbl; OIIACHOCTL BO3JEUCTBUS HA KUBbIE OPraHU3MBbI ONPEJECIICHHBIX
BEILIECTB.

Pemenne mpakTHKO-OPHEHTHPOBAHHBIX pPACUETHBIX 3aJaHW Ha pacTBOPbHI, HCIOJb3yeMble B OBITOBOH W
TPOU3BOACTBEHHON AESITEILHOCTH YEJIOBEKA




Tema 6.2. OK 01
HccnenoBanue OK 02
CBOMCTB pacTBOpPOB OK 04
OcHoBHOe coiepKaHue
HUccnenoBanue cBOMCTB pacTBOPOB
JlaGopaTopHble 3aHATHS
JlabopatopHas pabota «IIpuroToBieHre pacTBOPOBY.
[IpuroroBienne pacTBOPOB 3aJaHHON (MaccoBoil, %) KOHIEHTpaIH (C TPaKTUKO-OPHEHTHPOBAHHBIMU BOIIPOCAMH )
1 OTIpe/IeJICHNE CPEbl BOIHBIX PACTBOPOB.
Penienue 3a1ay Ha IPUTrOTOBICHHE PACTBOPOB
IIpodeccnoHaTbLHO-OPHEHTUPOBAHHOE CO/Iep:KaHUeE (Coep:KaHNe MPUKJIATHOTO MOTYJIs)
Xumus B ObITY M IPOM3BOACTBEHHOM JeATEJHLHOCTH YeJI0BeKa OK 01
OK 02
OK 04

XuMus B OBITY U

OcHoBHOe coiep:kaHHne




MPOU3BOJICTBEHHOMN
JIESITENIbHOCTH
YeJIoBeKa

Hogeiimue mOCTHKEHUS XUMHYCCKOW HAyKW W XUMHYECKOM TEXHOJOTHH. Poims Xumum B obOecleueHUn
9KOJIOTHYECKOM, DHEPreTHIECKOM W MUIIeBOW 0E30MacHOCTH, Pa3BUTHH MEIWIMHBL [IpaBuia MOWCKa W aHAIH3a
XUMHYECKOW WH(OpPMAlMU W3 Pa3IUYHBIX HCTOYHWKOB (HAay4Has W y4eOHO-Hay4yHas JHUTEparypa, CpeiacTBa
MaccoBoit nH(popmaruu, ceth IHTEpHET)

N3 aux NPAKTHYECCKHUE 3aHATUSA

Ilouck u aHaIU3 KEHCOB O MPUMCHCHUU XUMUUYCCKUX BCHICCTB U TEXHOJIOTHM C yueToOM 6y):[yu1e171 HpO(beCCHOHaJ'IBHOﬁ
JCATCIPHOCTH 110 TCMaM: BaKHEHIITHE CTPOUTEIIbHBIC MaT€pHalibl, KOHCTPYKIUOHHBIE MaT€pHaJibl, KpaCKHu, CTCKIIO,
K€paMHKa, Marcpuajabl s OSJCKTPOHHUKHW, HaHOMAaTCpHalibl, TCEKCTUJIBHBIC BOJIOKHA, HWNCTOYHUKH OHEPIUH,
OpPraHn4cCKuC U MUHCPAJIbHBIC yI[O6p€HI/I}I, JICKAPCTBCHHBIC BCIICCTBA, OBITOBAsT XUMUSL.

3aIJ_II/ITaI HpC,Z[CTaBJ'IeHI/Ie PE3yIbTAaTOB PCUHICHUA KEHCOB B (l)OpMC MHHH-JOKJIaga C HpeBCHTaHHefI

OK 07

CamocrosiTesbHast padoTa
[loxroToBuTh Mpe3eHTaINIo Ha TeMy «CBOMCTBa OPraHUYECKUX COSAMHEHUI

HpOMe)KyTO'lHaﬂ aTrecraumsd 1Mo ITMCUMIJIMHE — [ll/l(i)(l)epeHIII/IPOBaHHI)II‘/‘I 3avder




Bcero

80




3. YCJIOBUS PEAJIU3AIIMU YYEBHOM JAUCIUILIAHBI

3.1. TpeGoBaHus K MUHMMAJIBHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHn 0
Peanuzanus yueOHON AUCIUILTUHBI TPEOyeT HAINYHS yueOHOTO KaOnHeTa « XUMUs»;
O6opynoBanue yueOHOTO KaOHUHeTa:

- IOCAJI0OYHbIE MECTA MO KOJIMYECTBY O0yHAIOIINXCS;

- pabouee MecTo IMpernogaBaTelis;

- BBITSDKHOH 1IKag;

- HabOp XMMHUYECKOU MOCY/Ibl U IPUHAICKHOCTEN AJ1s1 1a00paTOPHBIX U MPAKTUYECKUX PadoT;
- HA0OPBI PEAKTUBOB OPTAaHMUYECKUX U HEOPTaHUYECKHUX BEILIECTB;

- KOMIUIEKT Y4eOHO-HarISAHBIX TTocoOuit o yueoHo qucturmiuae OV J[.06 Xumus
TexHU4YecKue CpeacTBa OOYUCHHUS:

- KOMITBIOTEP C JUIEH3MOHHBIM IPOrPaMMHBIM 00€CIIEUCHHEM;

- MYJBTUMEIUATIPOCKTOP

- 3KpaH

OoOopynoBanue Jjaboparopuu W padoyuMx MecT JAaOOpPaTOPMU: MEH3YPKH, IUINETKU-
KareJIbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JIYIIbI, MPEIMETHbIE U MOKPOBHBIC CTEKJA, IJIAHIIETHI JJIs
KalreJbHBbIX peakuui, (uiIbTpoBalibHas Oymara, IPOMBIBAJIKH, CTEKJISHHbIE MPOOUPKH, PE3HHOBBIC
npoOKkH, (HOHApUKH, HAOOp PEAKTUBOB, CTCKJISIHHBIE MAJOYKH, IITATUBBI I MPOOUPOK; MEPHBIC
LWIMHIPBI, BOPOHKH CTEKJISTHHBbIC, BOPOHKH JenuTenbHble nuauHapudeckue (50-100 mut), ctynku c
necTuKoM, ¢apdopoBble YallKkW, MUHIETHI, (QUIBTPHl OyMa)KHBIC, BaTa, MapJisi, YacOBBIC CTEKIIA,
AIIEKTPOIUTUTKHU, J1a0OpAaTOPHBIE IITATHUBBI, CIUPTOBBIC TOPENKU, CHUYKH, MPUOOP ISl MOTYyYCHHS
ra3oB (WM MpoOUpKa ¢ Ta300TBOJHON TPYyOKOH), AeprKaTenu At MPOOUPOK, CKISTHKU JJIST XpaHEHUS
PEaKTHBOB, pa3JaTOYHbIC JIOTKU; XuMU4eckue ctakanbl (50, 100 u 200 mu1); mmartenau; MUHICTHI,
TUTEJIbHbIC IIUMIBI; CEKYHIOMEpPHI (TaiiMepsl), MepHble TpoOupku (Ha 10—20 mi1) 1 MepHbIE KOJIOBI
(25, 50, 100 u 200 mu), BonsHas OGaHs (WJIM TEPMOCTAT), CTEKJISTHHBIE MAJ0YKH; KOHUYECKHE KOJIObI
st tutpoBanus (50 m 100 mi1); MHAUMKATOpPHBIE MOJOCKU JUisi ompeneneHuss pH u cranmaptHas
WHJUKATOpHAs IIKaja; yHUBEPCAIbHBIA HHAUKATOP; uneTku Ha 1, 10, 50 mu (wm mo3zatopsl Ha 1, S u
10 mu1), GrOpeTKH Ui TUTPOBaHUS, MeauuMHCKue mmpunbl Ha 100-150 mui, maGopatopHbie w/wim
aHanuTU4eckue Bechl, pH-MeTpbl, cymuapHbIN mKad, u 1p. 1adopatopHoe 000pyI0BaHHE.

3.2. UudopmanuonHoe odecneyeHue 00yueHus
Ilepeyenb pexkoMeHAyeMbIX Y4eOHbIX u3AaHui, HWHTepHeT-pecypcoB, IONOJHHUTEILHOM
JINTEPaTyphI

OcHoBHasi JuTEepaTypa
1.  TI'muaka H.JL.OGmas xumus. (CI1IO). YuebHoe mocobue : yuebnoe mocodue / H.JI. I'muaka. —
M.: KunoPyc, 2022.
2. Tabpuensn, O. C. Xumus s npodeccuil U CenuaibHOCTeH TEXHUIECKOTO MPOoQHiIs: yueOHUK
s CITO [Tekct] : yuebnuk / O. C. I'abpuensu, U. I'. OctpoymoB. - M: U3natenbckuii meHTp
"Akanmemus'", 2022 - 272 c.
3. Epoxun FO.M. , KoBaneBa WM. b.Xumus nns nmpodeccuit u criennagibHOCTEH TEXHUYECKOTO W
€CTECTBEHHO-HAY4YHOT0 mpoduiei: y4eOHMK IJIsl CTYAEHTOB MNPO(eCCHOHAIBHBIX 00pa3oBaTEeIbHBIX
opranuzanuii-M.: Akagemus, 2022

HHTepHeT pecypcsbl
http://www.auk-olymp.ru/doc.v?d=19http://courses.urc.ac.ru/eng/u6-7.html
http://courses.urc.ac.ru/eng/u6-7.html
http://www.ikt.ru
http://prepodavatel.narod.ru/modtechnology.html
http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny

AN NENAN



http://www.2.uniyar.ac.ru/projects/bio/SUBJECTS/subjects main.htm
http://yuspet.narod.ru/disMeh.htm

http://philist.narod.ru/articles/orlova.htm
bazosas xomieknus 9bC BOOK.ru

ANANENEN

3.3 AKTHBHbBIE " HHTEPAKTHUBHLIC OﬁpaSOBaTeJ'[beIe TEXHOJOTUH, UCITOJIb3YEMBIC B
AYIUTOPHBIX 3AHATHUHAX:

HpO6JI€MHaH JICKOWA, HWHTCPAKTHBHAA  OSKCKYpCHUs, TCXHOJOrud MaJblX TIpynra, CcEMuHap,
MYHBTI/IMG,Z[I/II;'IHHH IMpE3CHTAl M, ACJI0Bas UIpa.

3.4. Ilpu peasu3auuu 00pPa30BaTEeJIbLHONH NMPOrPaMMBbI MOKET MPUMEHATBHCS DJICKTPOHHOE
06yqu1/Ie U JUCTAaHIIMOHHBIC O6pa3OBaT€JIbHBIC TCXHOJOI'uu.

3.5. KaapoBoe o0ecnieuenue

OOpaszoBarenbHasi ~ OpraHM3alUs,  OCYIISCTBISIIONIAs ~ OOpa3oBaTEIbHYIO  JIESATEIBHOCTD,
peanu3yoomas OCHOBHYIO 00pa3oBaTEeNbHYIO MPOrpamMMy, YKOMIUIEKTOBAHO KBaJIM(UIIMPOBAHHBIMU
KagpaMu. YpOBEHb KBAIM(UKAIUM MPETOAABATENS MO JUCIUTUIMHE COOTBETCTBYET: BBICIIICE
npodeccuonansHoe odpazoBanue, COOTBETCTBHE YPOBHS KBaTH(PHUKAIMU pAOOTHUKA 00pa30BaATEILHOM
OpraHu3aIy TPEOOBAHUSM, MTPEIBSIBIIEMBIM K KBATH(PHUKAIIMOHHBIM KaTETOPUSIM.

KBanudukanus neparornyeckux pabOTHHUKOB OPraHMU3aLUi, OCYIIECTBISIIOIMX 00pa30BaTEIbHYIO
JeSITeTbHOCTD, OTPAXKACT:

® KOMIIETEHTHOCTh B TIPEIMETHOH 001aCTH 3HAHUN M METOJIaX O0YUYCHHS;

e CcPOpPMHPOBAaHHOCTh TYMAHHUCTHUYECKOW  MO3MWIIMM, TIO3UTUBHOW  HANPaABICHHOCTH  Ha
MIEIarOTMYECKYIO TSI TETbHOCTD;

e O0IyI0 KyJIbTYpY, OIPEICISAIONIYI0 XapaKTep H CTWIb IeJarorH4ecKor e TeIbHOCTH,
BIIHSIFOIYFO Ha YCIEITHOCTh TearOTHIeCKOTr0 OOMIEHHS U TIO3UIUIO TIe1arora;

® CaMOOPraHM30BAHHOCTH, SMOIMOHAIBHYIO YCTOWIHBOCTD.

Y neparormyeckoro paOOTHHKA, pPEaJH3YIOLIETO OCHOBHYIO OOpa30BaTENbHYIO IPOrpaMmy,
c(OPMHPOBAaHBI OCHOBHBIC KOMIICTCHIIMH, HEOOXOAUMBIC il OOSCIICUCHHsT peau3alii TPeOOBaHUI
denepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTaHIAApTa MW YCHEUIHOTO  JOCTH)KEHUS
00yYaroIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUSI OCHOBHON 00pa30BaTEIbHON MTPOrPaMMBbI, B TOM
YHCIIe YMEHUS:

e o0ecreynBaTh YCIOBHS JJISl YCIEIIHOM JAEATENbHOCTH, MO3UTUBHOW MOTHBALIUM, a TaKXke
CaMOMOTHBUPOBaHMs 00yUaIOIIUXCS;

® OCYIIECTBISITH CAMOCTOSTENBHBI TOWCK M aHAIW3 WHPOPMAIMU C TIOMOIIBI0 COBPEMEHHBIX
WH(POPMAIMOHHO-TTOMCKOBBIX TEXHOJIOTHH;

e paspabaThIBaTh MPOrpaMMBbl YYEOHBIX IPEIMETOB, KypCOB, METOJAWYECCKHE U IUIAKTUYCCKHE
MaTepuasbl, BbIOMpaTh Y4YEOHUKHM M  Y4eOHO-METOAMYECKYI JIMUTEpaTypy, pPEKOMEHIOBaTh
00y4aroImuMcs IOTIOJIHUTENbHbIE HCTOUHUKU HH(OPMAIMH, B TOM YUCIJIE HUHTEPHET-PECYPCHI;

® BBIABIATH M OTpPaXaTh B OCHOBHOH 00pa3oBaTelbHON mporpamMme CHIEeMUPUKY OCOOBIX
00pa3oBaTeNbHBIX MOTPEOHOCTEH (BKIIIOUYAs pEerHOHAIBLHBIC, HAIMOHAIBHBIC U (M) STHOKYJIBTYpHBIC,
JUYHOCTHBIC, B TOM YHCJIe TOTPEOHOCTH OJIAPEHHBIX AETEeH, AeTell ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMU
3[I0POBBS U JIETCH-UHBAINIOB);

® OpraHW30BBIBATh M COINPOBOXKIATH yUEOHO-HCCIIEOBATEIBCKYI0 M TMPOEKTHYIO IESATEIHHOCTD
00y4YaroImuXxcs, BBITOJHEHHE UMH WHAWBHUYaTBHOTO IPOEKTA;

® peaNM30BBIBATH IMEJArOTUYECKOE OIICHWBAHHUE ICSATEIBHOCTH OOYYArOIIMXCS B COOTBETCTBHUHU C
TpeboBanusmu CTaHgapra, BKIIOYAs: MNPOBEJCHUE CTAPTOBOW U IMPOMEXKYTOUYHOM JIMAarHOCTHKH,
BHYTPHUKOJUICDKHOTO ~ MOHUTOPHMHIA,  OCYIICCTBJICHHE  KOMIUIGKCHOM  OIIGHKM  CIIOCOOHOCTH
o0Oydaromuxcsl pemarb y4eOHO-PAaKTUYEeCKHEe W y4eOHO-TI03HABATENbHBIC 3aJa4M; HCIIOJIb30BAHHE
CTaHIAPTU3UPOBAHHBIX M HECTAHJAPTHU3UPOBAHHBIX Pa0OT; MPOBEICHHE WHTEPIPETAUN PE3yIbTaTOB
JOCTIDKEHHH 00yUaromumxcs;


http://philist.narod.ru/articles/orlova.htm

e ycnosb3oBaTh Bo3MoOkHOCTH MKT, paboTarh ¢ TEKCTOBHIMH pelaKTOpaMH, 3JIECKTPOHHBIMH
TabIUIAMU, SJIEKTPOHHOM MOUTON M Opay3epaMu, MyJIbTUMEIUINHBIM 000py10BaHHEM.

HenpeppiBHOCTE NpodeccrOHaNIbHOTO pa3BUTUS PAOOTHUKOB OpraHU3allid, OCYIIECTBIISAIOLIEH
00pa3oBaTeNbHYIO JIEATEIBbHOCTh, peAM3yIollell OCHOBHYIO 00pa30BaTE/IbHYIO MPOTrPaMMy CPEIHEro

obmero oOpa3oBaHws,

o0OecrieunBaeTcs OCBOEHHUEM HMHU JIOMOJHHUTENBHBIX MNPO(eCcCHOHANbHBIX

nporpamm I1o HpO(I)I/IJ'IIO IeJarorn4ecKon AeITeIbHOCTH He PeiKE UYEM OHWH pa3 B TpU IroJga

4. KOHTPOJIb U OLIEHKA PE3Y.JIbTATOB OCBOEHUSI YYEBHOI1
JUCLMIIIMHBI

KonTponbs u oneHka pe3yJabTaToB OOYy4YEHMsI OCYIIECTBISIETCS MpenojaBaTelieM B Ipoliecce

MPOBEJICHUS MPAKTUYCCKUX 3aHITHA W JIA0OPATOPHBIX padOT, TECTUPOBAHMS, A TAKXKE BBITIOTHEHUS
o0yJaronMMucs WHIAUBUAYATbHBIX 3aJaHUi, TPOEKTOB, HCCleqoBaHUN. Pe3ynpTaThl 0O0ydeHHs
OTIPEICIISAIOT, YTO OOYyYaloluecs MOJDKHBI 3HATh, MOHMMATh W JAEMOHCTPHUPOBATH IO 3aBEPIICHUU
W3YUYEHUS JTUCUUIUINHBI.

Hns  popMupoBaHHsi, KOHTPOJII M OLEHKH pE3yJbTaTOB OCBOCHHUS YYEOHOH JUCHUIUTMHBI

UCTIONIB3YETCSl CHCTEMa OIICHOYHBIX MEPONPUATHH, MPEICTABISIONIass COO0OW KOMIUIEKC Y4YeOHBIX
MEpONPHUATHIA, COTIACOBAHHBIX C pe3yibTaTaMu oOyueHHs U chopMynupoBaHHbIX ¢ yuyetom PI'OC
COO (mpeametnsbie pesyabrathl o guciuiuinie) u PI'OC CIIO.

Ne| OK Mony;:ﬁ’;meﬂ/ PesynbraTt 00yyenusi| Tunbl OHEHOYHBIX MEPONPUATHI
I | OcHoBHOE copep:xanmne
1 Pa3nes 1. OcHoBBI Popmy mpoaTs,
0a30Bble MOHATHS H
CTPOEHHUA BellecTBa
3aKOHbI XUMHH
1.1| OK 01 [Crpoenue aToMOB CocraBnsTh 1. Tect «CTpoeHHE aTOMOB XMMUYECKUX
XUMUYECKUX XUMUYECKHE 3JIEMEHTOB M MPUPOIa XUMUIECKON
AJIEMEHTOB U Mpupoza |popmysl CBSI3U».
XMMHYECKOH CBSI3H COEMHEHUI B 2. 3aga4n Ha COCTABICHUE XUMHUYECKUX
COOTBETCTBHUHU CO dbopMyI ABYXaTOMHBIX COETUHEHUI
CTETEHbIO OKUCIIEHUS |(OKCHUIIOB, CYJIb(UIOB, THAPUIOB U T.I1.).
XUMUYECKUX 3. 3agaHus Ha UCIIOJIB30BAHUE
AJIEMEHTOB, UCXO/IS M3 | XUMUYECKON CUMBOJIMKY U HAa3BaHUI
BAJICHTHOCTH U COEIMHEHUI 0 HOMEHKJIaType
ANIEKTPOOTPHULIATENBH |MEXIYHAPOAHOIO COH03a TEOPETHUECKOM
OCTH Y IPUKJIAJHONW XUMUU U TPUBUAIBHBIX
HA3BaHUH JJI COCTABICHUS XUMUYECKHUX
dbopMyI ABYXaTOMHBIX COETMHEHUI
(oxkcu0B, cynbPUI0B, THAPUIOB U T.I1.)
U APYTUX HEOPraHUYECKUX COCAMHEHUIN
OTJIEJIbHBIX KJIACCOB
1.2 OK 01 [(Ilepunognuecknii XapakTepr3oBaTh 1. Tect «Mertamueckue /
OK 02 |3akoH u Tabmuna JI.1. |xumMuueckue HEMETAUIMYECKUE CBONCTRA,
Memnpeneena AIIEMEHTHI B AMEKTPOOTPHUIATEILHOCTD U CPOACTBO K
COOTBETCTBHHM C UX 3JEKTPOHY XMMUYECKUX IJIEMEHTOB B
MOJIO)KEHHEM B COOTBETCTBHUE C MX AJIEKTPOHHBIM
NEPUOANYECKON CTPOCHUEM U TOJIOKEHUEM B
CUCTEME XUMHUYECKUX |MIEPHOTNIECKON CUCTEME XUMHUICCKUX




anemeHTOB JI.1.

anemeHToB .. MenneneeBay.

Menpeneena 2. [IpakTnueckue 3aaHus Ha
YCTaHOBJICHHUE CBSI3U MEXK]Ly CTPOEHUEM
ATOMOB XMUMHUYECKHUX JIEMEHTOB 1
NEePUOINYECKUM U3MEHEHUEM CBOWCTB
XUMUYECKHUX JIEMEHTOB M MX
COEIMHEHUI B COOTBETCTBHUHU C
nonoxxenueM [lepronnyueckoit cucreme.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUECKHUE 3aJaHusI Ha
XapaKTEePU3aLUI0 XUMHUECKUX
3JeMEHTOB: «MeTamudeckue /
HEMETaJUIMYECKHE CBOICTBA,
3JIEKTPOOTPUIIATEIHFHOCTh U CPOJICTBO K
3JEKTPOHY XMMUYECKUX 3JIEMEHTOB B
COOTBETCTBHUE C X AJICKTPOHHBIM
CTPOCHUEM U TMOJIOKEHUEM B
MEePUOINYECKON CUCTEME XUMHUIECKUX
anemenToB J[.1. MeHieneesa»
2 Paznean 2. Xapakrepu3zoBath |KoHTpoJsbHas padora
XuMnuyeckue THNBI XUMHYecKUX |«CTpoeHue BelecTBa M XMMHYECKHe
peakuuu peaxiuii peakuum»
2.1{ OK 01 |Tunel XuMuyeckux Cocransate peakuuu | 1. 3agaun Ha COCTaBIEHUE YPABHEHUI
OK 04 |peakmuit COCJIMHCHUS, peaKuui:
pasnokeHus, 0OMeHa, |— COCTUHEHHMSI, 3aMEIICHUS, Pa3I0KEHHUS,
3aMelIeHMS, oOMeHa;
OKHCITUTEIIbHO- — OKUCJIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE |BOCCTAHOBUTEIBHBIX PEAKLU C
peakmuu WCITOJIb30BAaHUEM METOJIa DJIEKTPOHHOTO
OayraHca.
2. 3a/a4yu Ha pacyeT Macchl BEIIECTBA
Wi 00bEMa
ra30B [0 U3BECTHOMY KOJIHUYECTBY
BEIIIECTBA, MAcCe WK 00BEMY OJIHOTO H3
YYaCTBYIOIINX B PEAKIIMH BEIICCTB;
pacy€Tsl
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJyKTOB PEaKLUU, €CIU OJTHO U3
BEIIIECTB UMEET MPUMECH
2.2 Onektponutnueckass |CocTaBiATh 1. 3amanus Ha COCTaBIICHUE
JTUCCOTTHAITUS 1 ypaBHEHUS MOJICKYJISPHBIX U HOHHBIX PEAKIINH C
WOHHBII 0OMEH XUMUYECKUX PEAKIUU |y4aCTHUEM KUCJIOT, OCHOBAaHUH U COJIEH,
MOHHOTO OOMEHa ¢ YCTaHOBJICHUE U3MEHECHUS KUCIIOTHOCTH
y4acTHEM cpenbl
HEOPraHUYECKHUX 2. JlaGoparopHas padota "Turbl
BEIIECTB XUMUYECKHUX peakuuii”
3 Pa3nea 3. Ctpoenne |HccaexoBarth KonTtpoJsbnas padora
U CBOIiCTBA CTpPOeHHe U «CBOMCTBa HEOPraHUYECKUX
HEOPraHu4eCKHX CBOlicTBA BelIeCTB»
BellleCTB HEOPraHUYeCcKHX




BeIIECCTB

3.1l OK 01 |Knaccuduxarus, Knaccupunuposates |1. Tect «Homenkiiatypa u Ha3BaHue
HOMEHKJIaTypa U HEOPraHUYeCKHe HEOPTraHWYECKUX BELIECTB UCXO/I U3 UX
CTPOCHHE BEIIIECTBA B XUMUYECKON (hOPMYJITBI MIIM COCTABICHUE
HEOPTraHUYECKUX COOTBETCTBHUH C UX XUMHYECKON (OpMYIIbI UCXOIS U3
BEIIIECTB CTpPOCHUEM Ha3BaHUs BEIIECTBA 110 MEXTYHAPOTHOU

WIH TPUBUAIILHON HOMEHKJIATYpe».
2. 3agaun Ha pacyeT MacCOBOM JIOJIH
(Macchl) XUMUYECKOTO JIEMEHTa
(coenuHeHust) B MOJIEKyJIe (CMECH).
3. I[IpakTrueckue 3aJaHus 1o
KJIacCU(pUKalMU, HOMEHKJIAaType U
XUMHYECKUM (hopmynam
HEOPTaHWYECKUX BEIIECTB PA3TMIHBIX
KJIACCOB.
4. IlpakTH4ecKkre 3ailanus Ha
OnpeJIeJICHue XUMUYECKON aKTUBHOCTHU
BEIIIECTB B 3aBUCUMOCTH BHJIA
XUMUYECKOM CBSI3U U TUIA
KpUCTAJUIMYECKON PEIIETKH
32| OK 0l |®Pusuko-xumuyeckue |YcCTaHaBIUBATH 1. Tect «OcoOEHHOCTH XUMUYECKUX
OK 02 |cBoiicTBa 3aBHCHMOCTH (PU3UKO- |CBOMCTB OKCHJIOB, KHCIIOT, OCHOBAaHUH,
HEOPraHUYECKUX XUMHUYECKUX CBOMCTB |aM(OTEPHBIX THIPOKCHIOB U COJICH».
BEILIECTB HEOPraHUYEeCKHUX 2. 3anaHus Ha COCTaBJICHUE YPAaBHEHUM
BEIIECTB OT CTPOCHUSI |XUMHUYECKUX PEaKIHi ¢ yJacTHEM
aTOMOB M MOJIEKYJ, @ [IPOCTBIX U CIOKHBIX HEOPTAaHUYECKUX
TaK)Xe THIa BEIIECTB: OKCHJIOB METAJLIOB,
KPUCTAJUTMYECKOM HEMETAJUIOB U aM(OTEPHBIX dJIEMEHTOB;
pelIeTKH HEOPraHUYECKUX KUCIIOT, OCHOBAHUN U
aM(OTEPHBIX TUAPOKCUIIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOIIUX UX CBOWCTBA U
CIOCOOBI TIOJTyYEHHUS.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/1aHus Ha CBOWMCTBA U
MOJIy4YeHUE HEOPTaHUYECKUX BEIIECTB
3.3 OK 01 |Mnentudukamms Uccnenosath 1. TIpakTUKO-OpUEHTUPOBAHHBIE 3aaHUS
OK 02 |Heoprannueckux Ka4eCTBEHHLIC 10 COCTABJICHUIO XUMHYECKUX PEAKIUH C
OK 04 |BemiecTB peakuuu y4acTHEM HEOPTraHMYECKUX BEIIECTB,
HEOPTraHUYECKHUX UCTIONB3YEMBIX JIJISl X UACHTU(DUKAITIH.
BEIIIECTB 2.JIaboparopnas paboTa:
“Unentuduxanusi HEOPraHUIECKIX
BEILECTB”
4 Pazgea 4. Crpoenune |HUccienoBarb KonTpoabnas padora
U CBOICTBA CTpPOeHue 1 «CTpoeHue U CBOIICTBA OPraHMYECKUX
OpPraHu4yecKux cBoOIicTBa BelleCcTB)
BellleCTB OPraHuYecKux




BeIIECCTB

4.1/ OK 01 |Knaccuduxarmus, Knaccudumuposars | 1. 3aganus Ha cocTaBiIeHUE HA3BAHHI
CTpPOEHHUE U OpraHu4ecKue OpPraHWYECKUX COCTMHEHHM 1O
HOMEHKJIaTypa BEIIIECTBA B TPUBUAILHOM WIJIM MEKTyHAPOTHOM
OpraHUYECKUX COOTBETCTBHUH C UX CHUCTEMAaTUYECKOM HOMEHKJIATYpE.
BELIECTB CTpPOEHHEM 2. 3agaHus HA COCTABJICHHUE MOJTHBIX U

COKpAIIIEHHBIX CTPYKTYPHBIX PopMyT
OpPTraHWYECKUX BEUIECTB OTACIbHBIX
KJIACCOB.
3. 3aaun Ha onpezeseHue NpocTenieit
dbopMyIbl OpraHu4eCcKON MOJIEKYIIbI,
MCXO/Is U3 DJIEMEHTHOTO cocTaBa (B %)
421 OK 01 [CsgoiicTBa VYcraHaBnmBaTh 1. 3aganus Ha cocTaBlIEHHE YpaBHEHUN
OK 02 |oprannueckux 3aBHCHUMOCTH (PU3UKO- | XUMHUECKUX PEAKIIHUA C y4aCTHEM
OK 04 |[coemuuenuii XUMHYECKHX CBOMCTB |OPraHUYECKUX BEIIECTB HA OCHOBAHUM
OpraHUYeCKUX UX COCTaBa U CTPOCHMUS.
BEIIECTB OT CTPOCHUS |2. 3a1aHUSI Ha COCTABJIICHUE YPaBHEHUI
MOJIEKYJI XUMUYECKUX PEaKLUi,
WJUTFOCTPUPYIONTUX XUMHUUYECKHE
CBOMCTBA C yU€TOM MEXaHU3MOB
MPOTEKaHUs JAaHHBIX PEAKIIUN U
TEHETUYECKOM CBSA3M OPraHUYECKUX
BEIIECTB Pa3HbIX KIJIACCOB.
3. PacueTHsble 3a1a4M 10 ypaBHEHUSIM
pEaAKINA C y4aCTHEM OPTraHUYECKUX
BELIECTB.
4. Jlaboparopnas padota “IIpeBpamienus
OpPraHUYECKUX BELIECTB MPU
HarpeBaHuu"
43| OK 01 |Mnentudpukanus HccnenoBars 1.IIpakTHKO-OpHUEHTUPOBAHHBIE 3aJaHUS
OK 02 |oprannueckux KaueCcTBEHHBIE 110 COCTaBJICHUIO XUMHYECKUX PEAKIUH C
OK 04 |BemiecTB, MX 3HAUCHUE |pEAKIIHI y4acTHEM OPraHUYECKUX BEIIECTB, B T.U.
Y IPUMEHEHUE B OpraHUYECKUX WCITOJIB3YEMBIX ISl IX UACHTU(UKAITIN
OBITOBOI U COEIMHEHMI B OBITY U IPOMBIIIJICHHOCTH.
MPOU3BOACTBEHHON  |OTHENBHBIX Ki1accoB |2.JlaboparopHas paboTa:
JeATETbHOCTH “Unentuduxaiyist OpraHnIecKux
qeJIoBeKa COCIUHEHUN OTHEIIFHBIX KJIacCoOB”’
5 Pa3znea S. XapakTepu3oBaTh
Kunernueckue u BJIMSIHME PA3JINYHbIX
TepMOAMHAMHYECKH |(aKTOpPOB Ha
€ 3aKOHOMEPHOCTH |paBHOBecHE U
NPOTEeKAHUS CKOPOCTH
XHUMHYECKHX XUMHYECKHX
peakuuii peakumii
5 | OK 01 |CxkopocTtb XapakTepu3oBaTh [IpakTuK0-OpHEHTUPOBAHHbIE
OK 02 |XuMHYECKHX pEaKIUi. |BIUSHUE TEOPETUUYECKHUE 3aIaHUS HA aHAJIU3
XuUMHUECcKoe KOHIICHTpaLUU ($akTOpOB, BIUAIOIINX HA U3MEHEHUE
paBHOBeECHE pearupyromumx CKOPOCTH XMMHUYECKOW PEAKIIUH.
BEILIECTB U [IpakTHKO-OpUEHTUPOBAHHBIC 3aTaHUS

TeMIIepaTypbl Ha

Ha npuMmeHenue npuniuna Jle-Ilarense




CKOpOCTb
XUMHUYECKUX PeaKIui
XapakTepru3oBaTh
BIWSTHUE N3MEHEHUS
KOHIIEHTpaLu
BEILIECTB, PEAKIIUU
cpelbl U
TeMIepaTypbl Ha

IJId HAXOXKACHUA HAIIPABJICHUA
CMCUICHUA PABHOBCCHUA XHUMHYISCKOM
PCaAKIIMN 1 aHAJIN3 (paI(TOpOB, BIIUAIOIINX
Ha CMCIICHHUEC XUMHUYCCKOTI'O PAaBHOBCCHA

CMEILIEHNE
XUMHUYECKOTO
paBHOBECHS
6 HccnenoBarb
Pasie 6. Pacteopi HCTHHHBIEC PACTBOPBI
¢ 3aJJaHHBIMU
XapaKTePUCTHKAMH
6.1| OK 01 |IlonsaTtue o pactBopax |PasnuuaTts uctuHHbIE |1. 3agaun Ha MPUTOTOBIIEHUE PACTBOPOB.
OK 02 pacTBOpHI 2. IIpakTUKO-OpUEHTUPOBAHHBIE
pacueTHbIE 3aJJaHUs Ha TUCIIEPCHBIE
CUCTEMBI, UCTI0JIb3yeMbIe B ObITOBOI U
IIPOU3BOJICTBEHHOMN AEATEIbHOCTU
YyelioBeKa
6.2| OK 01 |HccanenoBanue HccnenoBats pusuko- |JlaboparopHas paboTa
OK 04 |cBoiicTB pacTBOpoB  |xuMuueckue cBoiicTsa |“IIpurorosienne pacTBopoB”
UCTHUHHBIX PACTBOPOB
II | IIpodeccHoHATBLHO-OPHEHTHPOBAHHOE COJleP:KaHMe (Coep:KaHNe MPUKJIAJTHOTO MOLYJIsI)
7 Paznen 7. OuennBaTh 3ammra Keiica (c yuerom Oyayuiei
Xumus B ObITY H MOCJIEACTBUSA npogeccnoHaNbHOI 1esiTeTbHOCTH)
NMPOU3BOJACTBEHHOH |OBITOBOM U
AesITeJIbHOCTH NPOU3BOJACTBEHHOM
YeJI0BeKa AeATEJbHOCTH
YeJI0BeKa ¢ MO3HIMit
IKOJIOTHYECKOH
0e30macHOCTH
OK 01 [Xumus B ObITY H OnenuBarb Ketic (¢ yuerom Oymymieit
OK 02 |mpou3BOACTBEHHON  |MOCIEACTBUS npodecCHOHAIBHON AEATEIHBHOCTH)
OK 04 |nmesrenbHOCTH OBITOBOI U Bo3MOKHBIE TEMBI KEHCOB:
OK 07 [genoBeka MPOU3BOACTBEHHOM 1. IloTemnenue kiumara 1
JEeSITEIbHOCTH BBICBOOO)KICHHE T'a30BbIX THAPATOB CO
YeJIOBEKa C MO3ULIMK  |HA OKEaHa.
9KOJIOTUYECKOU 2. bynyuue marepuaisl 1715 aBua-,
Oe3onacHoOCTH MaIluHO- U IPUOOPOCTPOECHHUS.

3. HoBble MaTepHaibl 715l COTHEYHBIX
OaTapeid.

4. JlexapcTBa Ha OCHOBE PACTUTENIBHBIX
npenaparos
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