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Pabouas nporpamma yue6HON AHCHUMIIHEEL pa3paboTaHa B COOTBETCTBHH C:

» mpukasom Munucrepersa obpasoBanus u Hayku Poccun ot 17 mas 2012 roga Ne413 «O6
YTBEPIKACHUH (heaepabHOrO ToCy 1apCTBEHHOTO 00pa3oBaTeNBHOrO CTaHAAPTA CPEIHEro OBIIero
00pasoBanus» (3aperucTpHpoOBaHO B Munncreperse toctuunn Poccuu ot 07 mions 2012 roja
Ne24480) (B pemaxuuu ITpukazos MunucreperBa o6pazoBanus u Hayku Poccun or 29.12.2014 N
1645, ot 31.12.2015 N 1578, ot 29.06.2017 N 613, IlpuxasoB MunucrepcetBa npocsemenus Poccuu
or 24.09.2020 N 519, ot 11.12.2020 N 712, ot 12.08.2022 N 132);

> IpuUMepHOH paGoueil IporpaMmel  00me00pa3oBaTeNbHON  AUCHUIIHHOMN «XUMHUSY,
PacCMOTpeHO Ha 3acenanuu Ilemarormueckoro cosera ®I'BOY 1O HUPIIO, mporokon Nel3 or
29.09.2022, yrtBepxneno na 3acemanuu CoBeTa Mo OLCHKE CONCPIKAHHMS W KAyeCTBA NPUMEPHBIX
IporpaMm  001e06pa3oBaTeIbHOrO HUKIA CPEIHErO NpogeccHoHaIbHOro 06pa3oBaHms, IIPOTOKOJI
Neld ot 30.11.2022 rona

Opranusaums-paspaGoTauK: rocy 1apcTBEHHOE BIOKETHOE ydpexnenue KaluHUHrpanckoit
obiactu npoeccuoHabHas 06pazoBaTeIbHas opraHu3anus « TexHOIOrHUecKuit KotemK»

Paspaboruuk:
['opman A.B. npenonaparesns

PaCCMOTpCHa Ha 3aC€laHUU METOIMYECKOU Ka(bCIIpBI <<MaTCMaTquCKHX, C€CTECTBECHHOHAY YHBIX

ﬂHCHHH%ZH U %?opmaunwﬂmx TexHoJorui». IIporoxon Ne 10 or 25 mas 2023 rona

PexomenoBana Metonuueckum coBetoMm FOCY1apCTBEHHOIO OI0KETHOTO YUpEKACHHUS
Kanununrpanckoit o6nactu npodeccronansHoit o0pa3oBaTebHON OpraHu3armei
«Texnonoruueckuit KomemKy,

nporokost Ne 12 ot 26 mas 2023 rona



1. HACIIOPT PABOYE IIPOrPAMMBI
YYEBHOM JUCLUMIIIAHBI
OVY/]1.06 XUMUSI

1.1. Ob6aacTh npuMeHeHus padoyeil NporpaMMbl

Pabouas mporpamma (nanee [Iporpamma) yaeOHON KBaTU(GUIIMPOBAHHBIX PabOYHX, CITYKAIIUX
B cootBercTBUU ¢ PI'OC mo mpodeccun 13.01.10 DaeKTpOMOHTEp MO PEMOHTY U OOCITYKUBAHUIO
ANEKTPOOOOpyOBaHMs (IO OTpacisaM), yKpymHeHHas rpymma mnpodeccuit 13.00.00 Daextpo- u
TETUIOIHEPTETUKA

1.2. MecTo AUCHUIVIMHBI B CTPYKType HNPOrpaMMbl HOATOTOBKH KBAJIU(UIIHMPOBAHHBIX
padounx, cayxammx: [Iporpamma quciumummasl OY J[.05 ®duzuka BXOauT B 001ieo0pa3oBaTeIbHbIN
y4eOHbIN IUKI, moauukn O0s3aTeIbHbIe YIeOHbIe TUCIIUILTHHEL.

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. [Inanupyemble pe3ysIbTaThl OCBOCHUS 00meo0pazoBaTenbHON aucuiuinHbl B coorBeTcTBHU ¢ 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. TemaTnyecKkuii IJIaH 1 COACPKAHNEC NUCHUITJIMHBI

HaumenoBanue Conep:xxanue yueOHOro MatepuaJia (OCHOBHOE H MPO(eCcCHOHAIBbHO-OPHMEHTHPOBAHHOE), O0bem dopmMupyemblie
pa3aesioB U TeM JIa0OpATOPHbIE U NPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOAYJIb 4yacos KOMIIETeHIIUH
1 2 3 4
OcCHOBHOe co/iep:KaHue 70
Pa3nen 1. OcHOBBI CTPOEHHS BellleCTBA 6
Tema 1.1. Conep:xkanue 4 OK 01
Crpoenne atoMOB |CoBpeMeHHast MOJeIb CTpoeHUst aromMa. CHUMBOJIMYECKUM SI3BIK XMMHH. XUMHYECKHH DIEMEHT.
XUMHYECKHUX OnexTpoHHas KoH¢urypaius aroma. Knaccudukanus XuMHUECKUX 3JIEMEHTOB (S-, p-, d-371€MEHTHI).
3JICMEHTOB U BanenTtHele  anekTpoHbl.  BaneHTHOCTh.  DNEeKTpoHHass  NpuUpojJa  XUMHUYECKOM  CBS3M.
IIpupoaa ONEeKTpOOTPULIATENbHOCTh. BuIbl XMMUYeCKOl CBsi3W (KOBaJIEHTHAs, WMOHHAs, MeTaJUIM4YecKas,
XUMUYECKON BOJIOPOJIHAsI) U CIIOCOOBI €€ 00pa30BaHuUs
CBA3U N3 Hux npakTuyeckue 3aHsITHS 2
Pemienne 3amaHuii Ha MCHOJB30BaHME XMMHYECKOM CHMBOJIMKM W Ha3BaHUM COEIMHEHHH IO
HOMEHKJIaType MEXIYHapOJHOTO COI03a TEOPETUYECKOW M NPUKIATHOW XUMUU U TPUBUAIBHBIX
HA3BaHUU IS COCTABIICHUSI XUMHUYECKHX (POPMYJ IBYXaTOMHBIX COCTUHEHHH (OKCHIOB, CYyNTb(UIOB,
TUJIPUOB U T.I1.) U IPYTMX HEOPTAaHUYECKUX COCAMHEHUIN OTJENBbHBIX KJIACCOB.
[IpakTrueckue 3a1aHNsI Ha YCTAHOBIICHUE CBA3U MEXy CTPOCHHUEM AaTOMOB XMMHUYECKUX 3JIEMEHTOB
U NIEPUOJUYECKIUM U3MEHEHHEM CBOWCTB XMMUYECKUX AJIEMEHTOB U MX COECAMHEHHUH B COOTBETCTBUU
¢ noJsioxkeHueM lleprnoanyueckon cucTeMsl.
Tema 1.2. OcCHOBHOe co/iep:KaHue 2
Iepuonnueckuii | Iepuonnueckuii 3akoH u Tabnuua JI.1. Menneneesa
3aKOH ¥ Tabmima | M3 HUX npakTHYecKHe 3aHsATHS 2 OK 01
A.1. Menneneesa [Mepuoanyeckas cucTeMa XUMHIECKUX dieMeHToB J[. M. MenneneeBa. ®U3n94ecKuii CMBICIT OK 02

[Tepuoanueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
3JIEMCHTOB, 06pa3yeme HUMU IMPOCTHIX U CJIOKHBIX BCIICCTB B COOTBETCTBUH C ITOJIOKCHHUEM
XUMHUYECKOro 3reMeHTa B [lepuonnyeckoii cucteme. MUpOBO33peHUECKOE U HAyUYHOE 3HAUCHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuossl .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKHUX IJIEMEHTOB.

Pemmenue MMPAKTUKO-OPUCHTHPOBAHHBIX TCOPECTHUICCKUX 3aI[aHI/II7I Ha XapaKTCpus3aluo XUMUYCCKUX
3MeMeHTOB «MeTannuiyeckie / HeMeTaTHIeCKHe CBOWCTBA, JIEKTPOOTPUIIATEIbHOCTh XUMUYECKUX
OJICMCHTOB B COOTBCTCTBHHU C MX JJICKTPOHHBIM CTPOCHUCM U ITOJOXKCHUEM B HepI/IOI[I/I‘IGCKOfI




|CI/ICTeMe xumudeckux asemenToB .M. Meneneesay

Paznea 2. Xumnueckue peakuuu

10

Tema 2.1. Tumnst
XHUMHYCSCKHUX
peakuui

Conep:xanue

Knaccudukanus u TUIBI XUMUYECKUX pEaKIUi C ydacTheM HeopraHuyeckux BemiecTB. CocTaBieHne
YpaBHEHUU PEAKINI COSAMHCHUS, PA3JIOKCHHS, 3aMEIIICHNS, 0OMEHA, B T.4. PEaKIMii TOPCHHUS,
OKHUCJICHUSI-BOCCTAHOBJICHUSI.

YpaBHeHUs OKHCIICHUSI-BOCCTaHOBIIEHUS. CTeneHb OKucaeHus1. OKUCIUTETh U BOCCTAHOBUTEb.
CocraBieHre U ypaBHUBAHNUE OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOTO
Oaanca. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIE PEAKIIMH B TIPUPOJIE, TPOU3BOACTBEHHBIX MPOIECCaX U
YKU3HEIESITeIbHOCTH OPraHU3MOB

N3 nnx NMPAKTUICCKHUE 3aHATUHA

KonunuectBenHble oTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3AKOHBI B XUMHUH U PACUYETHI 110
YPaBHEHMSIM XMMHUYECKHMX peakiuii. Monb Kak eAMHuIa KoJIM4yecTBa BemlecTBa. MossipHas macca.
3aKOHBI COXPaHEHHUSI MAaCChl M SHEPTUU. 3aKoH ABoraapo. MossipHblid 00beM razoB. OTHOCHTEIbHAS
IUIOTHOCTb I'a30B. PacueTsl 0 ypaBHEHUAM XMMUYECKUX peaKkIil ¢ UCIOIb30BaHUEM MaCChl, 00beMa
(HOpMaJIbHBIE YCIIOBHS) T'a30B, KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIEKTpOIUTUYECKA
sI UCCOLHALINSA U
HOHHBII 00MeH

OcHoBHOE cogepkaHue

Teopust anexTponuTHyeckol auccouuanuu. MoHBI. DJIEKTPOIUTHI, HEINEKTPONINTHL. Peakunn
uoHHOro oOmena. CocTaBiieHHME peakIuii MOHHOTO OOMEHa ITyTeM COCTABJICHUS HX IOJHBIX WU
COKpAILCHHBIX HOHHBIX YypaBHEHMI. KHCIOTHO-OCHOBHBIE peaknuM. 3aJaHus Ha COCTaBICHUE
VOHHBIX PEaKIUN

JlabopaTopHble 3aHATUA

JlaGopaTopHas padoTta “THITBI XUMHUYECKUX PEaKIIuii”.

HccnenoBanue TUIOB (110 COCTABY M KOJTMYECTBY HCXOHBIX U 00Pa3yIOIIUXCS BEIIECTB) U
NPU3HAKOB XUMUYeCcKuX peakiuil. [I[poBeneHne peakiuii HOHHOro 0OMeHa, OnpeieJICHUE CPeIbl
BOJHBIX PACTBOPOB. 3aJIaHUsI HA COCTABJICHUE HOHHBIX PEAKIIUN

KoHnTtpoibHas

CTpOGHI/IC BCIICCTBA U XUMUNUYCCKHUEC PCAKIINU

OK 01
OK 04




padora 1

Paznean 3. CTpoeHue U CBOHCTBA HEOPraHUYECKHUX BellleCTB 16
OCHOBHOe coJiep:KaHue 4 OK 01
[Ipenmer Heoprannueckoit xumuu. Knaccuduxanuus HeopraHuueckux BemecTs. [IpocTsie U c10XKHbIe OK 02
Tema 3.1. BenlecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIECTB (OKCHUIbI, THIPOKCHIbI, KUCIOTHI, COJIH).
Knaccudukanus, [B3anMocBs3p HeopraHMYecKMX BEIECTB. ArperaTHble COCTOSHUS BelecTBa. Kpucraminueckue u
HOMEHKJIaTypa U |amopdHble BemecTBa. THUITI KPUCTATUTMIECKUX PEIIETOK (aTOMHAsI, MOJIEKYJIsIpHasi, HOHHA, 2
CTpOEHHE MeTaJuIn4yecKas). 3aBUCUMOCTb (PM3NYECKUX CBOMCTB BELIECTBA OT TUIA KPUCTAIIMYECKONW PELIETKH.
HEOPraHMYECKUX [3aBHCHMOCTh XUMHUECKOW aKTUBHOCTH BEIIECTB OT BUAA XMMUYIECKOM CBSI3U U THIIA
BEIIIECTB KpHCTalIMuecKoi pemeTku. [TpuarHbl MHOrooOpa3us BeIecTB
N3 HuX npakTHYecKHe 3aHATHSA 2
Homenknarypa HeOpraHMUECKUX BEIIECTB: HA3BaHUE BEIIECTBA UCXOMS U3 UX XUMHYECKON (POPMYITBI
WIN COCTABJIEHHE XUMUYECKON (POPMYIIbI MCXO/ISl U3 HAa3BaHUS BEILECTBA 110 MEXIyHAPOJHON
(MIOITAK) nnu TpuBHaJIbHOM HOMEHKJIATYpE.
Pemenne mpakTHyecKMX 3alaHuil 1O KiaccuUKAMM, HOMEHKJIATYpe U XUMHUYECKUM (hopMysiam
HEOPraHUYECKUX BEILECTB PA3JIMYHBIX KJIAcCOB (yrapHbIM ra3, YrJIEeKHCIbIM ra3, aMMHak, ramieHas 2
U3BECTh, HETralleHas H3BECTb, NUTbEBAs COJa W JPYIUX): Ha3blBaTh U COCTABIATH (HOPMYJIbI
XMMHUYECKUX BEIIECTB, ONPEACIIATh IPUHAUIEKHOCTD K KJIACCY.
HcTrounnku xuMudeckoil napopmanuu (cpeicTB MmaccoBoil HHGopManuu, cetb VIHTepHET u 1pyrue).
ITouck nHbopMayy Mo Ha3BAaHHUSIM, HICHTH(PHUKATOPAM, CTPYKTYPHBIM (hopMyTaM
OCHOBHOe co/Iep:KaHue 8 OK 01
OK 02

Tema 3.2. Ouszuko-
XUMHAYECKHUE

Mertannbl. OOue puznyueckue U XMMHUYECKHe cBocTBa MeTayuioB. CriocoObl momydeHus. 3HaueHue
METaJUIOB U HEMETAJJIOB B NPHUPOJE M KHU3HEIEATEIbHOCTH YeloBeka W opraHusmoB. Kopposus
METAaJUIOB: BHJII KOPPO3HH, CTIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH

Hemeramnel. OOmue ¢usndeckre M XUMHUYECKHME CBOWCTBA HEMeTa/ioB. THUIUYHBIE CBOMCTBA
HemetaioB [V— VII rpynn. Krnaccudukamuss u  HOMEHKIaTypa COEIMHEHUH HEMETaJuIoB.
KpyroBopoTsl OMOTreHHBIX 3JIEMEHTOB B IPHPOJIE




XWMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCHUIOB, THIPOKCHUIOB,
KHUCJIOT, COJIeH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COEJIMHEHMH, BBICHIUX OKCHJIOB U THJIPOKCHJIOB

CBOMCTBa
Heopranuueckux | VI3 HUX NPAKTHYECKUe 3aHATUS 4
BEIIIECTB CocraBrneHre ypaBHEHUH XMMHUYECKHUX PEAKIMHM C y4acTHeM MPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX

BEIIECTB: METAJUIOB M HEMETAJJIOB; OKCHJOB METaJUIOB, HEMETAIJIOB M aM(OTEPHBIX 3JIEMEHTOB;

HEOPraHUYECKUX KHUCIIOT, OCHOBaHMH M aM(OTEpHBIX THIPOKCHIIOB; HEOPTaHWYECKUX COJIEH,

XapaKTEePU3YIOLUX UX CBOMCTBA. 2

Pemenne nmpakTUKO-OPHEHTUPOBAHHBIX TEOPETUYECKHX 3aJaHHil Ha CBOMCTBA, COCTaB, MOMyUYEHUE U

0e30MMacHOe HWCIIOIH30BAHNE BAKHEHIIMX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUICCKOM

JESITEIbHOCTH YeJIOBEKa

OcHoBHOe coJep:KaHue 2

Wnenrudukaims HEOPraHUISCKUX BEIIECTB
Tema 3.3. JlabopaTropHble 3aHATHS 2 OK 01
Wnentudukanusa |JlaGoparopnas padora «aenTrduKanys HEOPraHHIECKUX BEIECTBY. OK 02
HEOpraHu4eckux |PemeHue sKCnepUMEHTANBHBIX 3aJa4 MO XUMHUYECKMM CBOWCTBAM METAJUIOB M HEMETAJUIOB, IO OK 04
BELIECTB pacro3HaBaHUIO U MOIYYSHHUIO COSAMHEHUI METAIIJIOB U HEMETAIIJIOB.

WNnentudukanuss HEOPraHMYECKUX BEIIECTB C HCIOJIIb30BAHUEM HX (DU3MKO-XUMHUYECKHX CBOKCTB,

XapaKTEepHBIX Ka4eCTBEHHbIX peakuuil. KauecTBeHHblE peakiuu Ha cynbdar-, kKapOoHAT- U XJIOPUI-

AQHUOHBI, HA KATHOH aMMOHHUS
KontpoabHas .

CBolicTBa HEOPraHMYECKUX BEIIIECTB 2
padora 2
Pazneua 4. CTpoeHne 1 CBOMCTBA OPraHU4eCKUX BellecTB 24

OCHOBHOe coJiep:KaHue 4

[TosiBneHue U pa3BUTHE OpraHUYECKON XUMUHU Kak Hayku. [IpenqmeT oprannyeckoii xumun. MecTto u

3HA4YEHHE OPTaHMYECKOM XMMUU B CUCTEME €CTECTBEHHBIX HaYK. OK 01

Xumudeckoe CTPOCHUEC KaK IOPAJOK COCAUHCHHS aTOMOB B MOJICKYJIE COIJIACHO MX BaJICHTHOCTH.




OCHOBHBIE TIOJIO)KEHUS TEOPUN XMMHUYECKOTO CTPOCHHSI OPraHMYeCcKuX coequHeHnidi A.M. bytieposa.
VYrinepoaHblii CKEJNET OPraHUYeCKOM MOJIEKYJIBl. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XUMHUYECKOTO

Tema 4.1. CTpOeHHs MOJIeKyJl. M3omepus u n3oMepsl.
Knaccudukauus, [lonatue o ¢yHkunoHanbHOM Trpynne. Paguxan. IlpuHOMIIB KiIaccM(UKALMKM OpPraHUYECKUX
CTpOEHHE 1 coenquHeHU. MexayHapoaHas HOMEHKJIAaTypa W NPUHLHUIBI HOMEHKJIATypbl OpPraHUYECKUX
HOMEHKIIATypa coeaunenuil. [lonarue o0 azoTconepX aluX COCTUHEHUAX, OMOJIOIMYECKH AKTHBHBIX BEIIECTBaX
OpraHMYeCcKUX (yrneBomax, kupax, Oelkax M Jp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMEp, MOJIUMED,
BEILIECTB CTPYKTYpPHOE 3BEHO)
N3 Hux npakTuyeckue 3aHATHS 2
Homenknarypa opraHM4ecKMX COEIUHEHHM OTAEIbHBIX KJIacCOB (HACHIIIEHHbIE, HEHACBIILIEHHbIE U
apoOMaTUYECKHE YTJIEBOAOPOIbI, CIIUPTHI, (DEHOIIBI, allbJIETU b, KETOHBI, KAPOOHOBBIE KUCIOTHI U JP.)
CocraBieHre MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJ OPraHMYECKUX BEUIECTB OTIEIbHBIX )
KJIACCOB, HUCTOJB3YS MX HA3BAaHUS MO CHCTEMAaTHYEeCKOW U TPUBUAIBHONW HOMEHKJIAType (ITHIIEH,
areTWIeH, TIuIepuH, (eHol, GopMambAerui, YKCyCHas KHCJIOTa, TIUIUH). PacueTsl mpocreimieit
bopMyIbl OpraHu4ecKOr MOJICKYJIbI, HCXOJI U3 AJIEMEHTHOT0 cocTana (B %)
OCHOBHOe co/iep:KaHue 12 OK 01
OU3HKO-XUMUYECKAE CBOMCTBA OPraHUYECKUX COCJUHEHUH OTIENbHBIX KIJIACCOB (OCOOCHHOCTH OK 02
Tema 4.2. KJIacCU(pUKAIUU U HOMEHKIATyphl BHYTPH KJlacca; TOMOJIOTMUECKUH psan U obmas dopmyna; OK 04
CROMCTBA n3oMepust; pu3ndeckne CBOMCTBA; XUMUIECKUE CBOWCTBA; CIOCOOBI TIOJTYUEHUS):
OpraHUYeCcKHuX — TpelenbHbIe YIIeBOAOPOAb! (ATKaHbl U IHUKJIOANKaHbl). ['opeHrne MeTaHa Kak OJUH W3 OCHOBHBIX
COCTUHCHUI_ MCTOYHMKOB TEIUIA B IPOMBIIIJICHHOCTH M OBbITY. CBOICTBA IPUPOAHBIX YTIIEBOIOPOIOB, HAXOXKICHHE

B [IPUPOJIE U IPUMEHEHHUE AJIKAHOB;
— HemnpezelbHble (AJKEHbl, AJKUHBI M ajJKaJueHbl) M apoMaTUYEeCKUE YIJIEBOAOPOIbl. l'opeHue
ALETUIICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOI'O IIJIaMEHU I CBAPKU U PE3KU METAILIOB

— KHCJIOpPOJICO/IepKAIlMe COequHEeHHUs] (CUpThl U (DeHosbl, KapOOHOBBIE KHUCIOTHI M 3(UpHI,
QJIBJICTU/BI M KETOHBI, XKHUPBI, YTIeBobl). [IpakTHueckoe MpUMEHEeHUe 3TUIICHTIIMKOIIS, TIUIepUHA,
¢enona. IlpumeHenue ¢opmanpaeruaa, aneTaabAeruia, yYKCYCHOM KHCIOTBL. Mbula Kak cosu
BBICHIMX KapOOHOBBIX KHCIOT. MooIie CBOMCTBA MbLIa

— a3oTcoleprKalllue COeAMHEHUs (aMUHBI W aMHUHOKHUCIOTHI, Oenku). BpicokomonekynspHble
COEMHEHUS (CUHTETHYECKHE M OMOJIOTHYECKU-aKTHBHBIE). MOHOMEp, MONIUMED, CTPYKTYPHOE 3BEHO.
[Tommmepusanus 3TUICHA KaK OCHOBHOE HAIIPABJICHUE €TI0 MCIOIb30BaHUS.

I'eHeTnyecKas CBsI3b MEKY KJ1acCaMu OPraHU4EeCKUX COCIMHEHUN
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CBolicTBa OpPraHMYEeCKUX COEIUHEHUH OTAEIbHBIX KJIACCOB (TpUBHAJIBHAS M MEXIyHapOAHAs
HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIOCOOBI TMONy4YeHUs): TMpeAeNbHble (alKaHbl W
LIUKJIOAJIKaHbl), HENpeAeIbHble (JIKEHbI, aJKUHbBl U aJIKaJUEHbl) U apOMaTHYECKHUE YIJIEBOJIOPO/BbI,
COUPTHI ¥ HEHOIIBI, KAPOOHOBBIE KUCIOTHI U 3(DUPHI, ATbAETHAbI U KETOHbI, aMUHBI U aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS. 3aJjaHusl Ha COCTaBJICHHE YpPaBHEHUH XMMMUYECKHUX pEakUui C
Y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHMM MX COCTaBa U CTPOEHUS

CocraBneHue cxeMm peakuuid (B TOM 4YHCIE€ MO MPEIJIOKEHHBIM LEMOYKaM IpeBpalleHuil),
XapaKTepU3YIOIINUX XUMHUUECKUE CBOMCTBA OPraHNYECKUX COEANHEHHUH OT/IENbHBIX KIacCOB, CIOCOOBI
UX TOJyYeHUS M Ha3BaHME OPraHMYECKUX COEJAMHEHUN IO TPUBUAIBHOW WM MEXIYyHapOJHOU
cucTeMaTHYecKol HOMEHKIIaType.
Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETHMUECKUX 3a/JlaHui Ha CBOMICTBAa OpraHMYECKHX
COEMHEHUI OT/IeIbHBIX KIaCCOB

JlaGopaTtopnas pabora 6
JlaGopaTtopHas pabota “IIpeBparieHus OpraHUYECKUX BEUIECTB ITPH HArPEBaHUH'".
[lonydyenue »STuUiEeHa W U3YYEHHE €ro CBOMCTB. MOJEIUPOBAHUE MOJIEKYJA M XUMHYECKHX
IIpPEBPAILCHNI HAa IPUMEpE ITaHa, STUJIEHA, AlleTHIICHA U Jp.
OcHoBHOe coaep:xaHue 6
Tema 4.3. OK 01
Unenrtudukanus | buoopranuueckue coenuHEHHs. IIpuMeHeHHMe ¥ GMOJIOTMYEcKas pOJib YIIeBoaoB. OKHCICHHE OK 02
OpraHn4eCKux VIJIEBOJOB — HCTOYHUK SHEPTrUU >KUBBIX OpraHu3MoB. OOIacT NpPUMEHEHHs] aMHHOKHCIIOT. OK 04
BCLICCTB, X [TpeBpamenust OenkoB muimu B opraHu3me. buonmormueckue ¢yHkimuu OenkoB. buosnormueckue
3HAYCHHUC U GbyHKIMH )KUPOB. PoJib OpraHnyecKkol XUMUHU B PEIICHUH MPOOJIeM MUIIEBON O€30MaCHOCTH
IIPUMEHEHHE B
OBITOBOM U
NPOUSBOACTBCHHON p OpPraHMYEeCKON XMMHMU B pPELIEHUH IpoOJieM SHEpreTHuecKod Oe30MacHOCTH, B Pa3BUTUU
JCATCILHOCTH MEIULMHBI, CO3JaHUM HOBBIX MAaTEpPUAJIOB, HOBBIX HCTOYHHUKOB OJHEPruM (aJbTEpHATHUBHbBIC
Hernoexa UCTOYHUKU BSHepruu). OnacHOCTh BO3JEHCTBUS Ha KUBbIE OPraHU3Mbl OPraHMYECKHX BEILECTB
OTJENBHBIX KJIACCOB (YIJIEBOJOPOJBl, CHHPTHI, (EHONbI, XJIOPOPraHUYECKHUE MPOU3BOJHbIC,
aJIbJIETUJIbI U JP.), CMBICJI IOKAa3aTeJIsl IPeIeIbHO JOIYCTUMON KOHIIEHTPAIMI
JlaGopaTopHble 3aHATHA 4




JlabopaTtopHas padora: “UneHTudukanus OpraHuuecKuX COeTUHEHUN OTICTBHBIX KJIaCCOB”
WNnentudukanuss OpraHUYECKUX COCAUHEHUN OTICNbHBIX KIacCoB (Ha MPUMEpPE albIETHJIOB,
Kpaxmaja, YKCyCHOU KUCJIOThI, OETTKOB H T.II.) C UCIIOJIb30BaHUEM UX (DU3UKO-XUMHUYECKUX CBONCTB U
XapaKTepHBIX Ka4YeCTBEHHBIX peaknuii. JleHaTyparusi Oenka mpu HarpeBaHuu. LIBeTHbIe peakiuu
O0enKkoB. BO3HWKHOBEHHE aHATUTUYECKOTO CHUTHAJA C TOYKH 3PEHHUS XHMHUUYECKHX MPOIECCOB TPH
NPOTEKAaHWU  KAYeCTBEHHOW  PEaKIMH, TMO3BOJSIIONICH  HIACHTH(PHUIMPOBATh  MPEJIOKCHHBIE
OpraHWYECKUE BEIIECTBA

KonTpoibHasn Cr .
pa6ota 3 PYKTypa U CBOMCTBA OPraHUYECKUX BEILECTB
Paspea S. Kunernyeckue 1 TepMOAUNHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMHUYECKHUX pPeaKkumii-
OcHoOBHOe coep:KkaHue OK 01
OK 02
CxopocTh
XUMUYECKUX
peaKiii. CKOpOCTh peakluu, €€ 3aBUCUMOCTb OT Pa3lUYHbIX (PAaKTOPOB: MPHUPOJIBI pearnpyiolyx BEIECTB,
XUMIeCKoe KOHLEHTPAalMH PEarupyloluX BELIECTB, TEMIEPATypel H IUIOMANA PEAKUHOHHOH MOBEPXHOCTH.
paBHOBECHE TennoBble 3¢ (eKThl XUMUYECKUX peaKIUii. DK30- U SHIOTEPMHUUYECKHUE, PEAKIINH.
OObpatumocTth peakiuii. XMMHYECKOE PAaBHOBECHE U €0 CMEIlEHUE MOJ JEHCTBHEM pa3IUYHbIX
(akTOpoB (KOHILEHTpAlMs pPEareHTOB WJIM MPOJYKTOB peaklUM, JaBJICHUE, TemIeparypa) s
CO3JJaHUsI ONTUMAJIbHBIX YCJIOBHUN MPOTEKaHUsl XuMHuyecKkux npoueccos. [Ipunnun Jle Hlatense
N3 HuX npakTHYecKue 3aHATUSA
Penienne nmpakTHKO-OPUEHTHPOBAHHBIX 3aJaHMH Ha aHaiIW3 (aKTOPOB, BIMSIOIIMX HAa M3MEHEHHUE
CKOpPOCTH XUMHYECKOU peaknuu, B T.4. C HO3UIMHA SKOJIOTHUECKU uenecoo6pa3Hor0 IIOBECICHUS B OK 01
OBITY U TPYJIOBOH JEATEIBHOCTH B LIEJSIX COXPAHEHUS CBOETO 37I0POBbsl M OKPY’KalOIIel NMPUPOIHON OK 02

Cpepbl.
PerieHne mpakTHKO-OPUCHTUPOBAHHBIX 3aJaHMii Ha mnpuMeHeHwe npuHimna Jle-lllatemse s




HaXO0XACHUA HalpaBJICHUA CMCHICHHUSA PAaBHOBCCHA XHUMHYCSCKOM p€akKiuyu W aHaJIn3 (baKTOpOB,
BJIMAOMIUX HA CMCUICHUC XUMUUYCCKOTO PaBHOBCCHA

Pazneua 6. PacrBopbI 10
OcHoBHOe coep:kaHue 4 OK 01

PactBopenue kak ¢usumko-xumuyeckuil mpouecc. PactBopbl. CriocoObl MPUrOTOBIEHUSI PaCTBOPOB. OK 02
Tema 6.1. PactBopumocTs. MaccoBass ot pacTBOpeHHOro BemiecTBa. (CMBICH MOKa3aTens M[peAesbHO OK 07
[Tousarue o JIOITyCTUMON KOHLIEHTPALMH U €r0 UCIOIb30BAHNE B OLICHKE SKOJIOTHYECKON 0€30MacHOCTH.
pacTBOpax [IpaBuna 3KOJIOTHYECKH 11e1eCO00PA3HOr0 MOBEACHUS B OBITY W TPYJIOBOM NEATEIBHOCTH B LENSAX )

COXPAHEHMs CBOETO 3[J0POBbs U OKpY’Karollel MPUPOIHOM Cpeibl; OTAaCHOCTh BO3/ICHCTBUS Ha KUBBIE

OpraHU3Mbl ONPE/IEIIEHHBIX BELIECTB.

Penienne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha pacTBOPBI, UCIIOJIb3yEMbIE B OBITOBOI

Y IPOM3BOACTBEHHOM JI€ATEIbHOCTH YEJIOBEKA
Tema 6.2. OK 01
Uccnenosanue OK 02
CBOKCTB PAaCTBOPOB | O)¢cHoBHOE copepiKaHue 6 OK 04

HccnegoBanue CBOMCTB pacTBOpPOB




JlaGopaTopHble 3aHATHA

JlabGopaTtopHast pabora «[IpuroroBieHue pacTBOpOB.

[IpuroToBnenue pacTBOpPOB  3aJaHHOW  (MaccoBoil, %)  KoOHIEHTpauuu (C
OpPUEHTUPOBAHHBIMU BOIPOCAMH) U OTIpeieNIeHUE Cpeibl BOJHBIX PACTBOPOB.

Pemienue 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB

IPAKTHUKO-

IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COepKaHMe (COepPKaHUe MPUKJIATHOTO MOXYJIs)

Pazgea 7.

Xumus B ObITY U IPOU3BO/ICTBEHHOM 1€ATEJIHLHOCTH YeJI0BeKa

Xumus B ObITY U
MIPOU3BOJACTBEHHOMN
JIeSITEIIbHOCTH
4eJl0oBeKa

OcHoBHOe coiep:KaHue

Hogeilme [n0OCTHXKEHUS XMMHYECKOW HAyKH M XHUMHYECKOM TeXHOJoruu. Ponp xumuu B
00ecTieueHnH SKOJIOTUYECKOM, YHEPTeTUUECKON W THIIEBONH O€30MacHOCTH, PAa3BUTHU MEIUITUHBI.
[IpaBmia moucka W aHamu3a XUMUYECKOW HH(OpMAIMKM W3 Pa3IMYHbIX MCTOYHUKOB (HAaydHas H

y4eOHO-Hay4YHas IuTepaTypa, CpeicTBa MaccoBoi nH(popMmanuu, cetb UHTepHET)

OK 01
OK 02
OK 04
OK 07




N3 aux NMPAKTUICCKHUEC 3aHATUA

[Touck m aHanM3 KEWCOB O MPUMEHCHHH XWMUYECKHX BEIIECTB M TEXHOJOTHH C ydeToM OymyIieit
npo(heCCHOHATPHOM  NEATENhbHOCTH MO  TeMaM: BaKHEWIUE CTPOUTENbHbIE  MaTepHUabI,
KOHCTPYKIIMOHHBIC MaTepualibl, KpAacKHh, CTEKJIO, KEepaMHKa, MaTepuaibl sl JJIECKTPOHUKH,
HAaHOMATEpHUaJbl, TEKCTUJbHBIC BOJIOKHA, WCTOYHUKH JHEPIHM, OPraHUYECKHE U MUHEpaJbHbIE
yAOOpeHUs, JICKAPCTBEHHBIEC BEIIECTBA, OBITOBAST XMUMHSI.

3amuTa: [IpeacraBnenue pe3yabTaToB pelieHUs KeHCoB B popMe MUHU-IOKIIAA ¢ Tpe3eHTaIHeH

CamocrosiTeibHas padoTa
[ToaroroBuTk Mpe3eHTanuo Ha TeMy «CBONMCTBA OPTAaHUYECKUX COSTUHEHU)

IIpoMe:xxyTOYHas aTTecTAlUA 10 JUCHUILIMHE — TH(PepeHIUPOBAHHBIH 3a4eT

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
obmiero oOpa3oBaHus, 0OECHEYMBAETCS OCBOEHHEM HMH JIONOJHHUTENBHBIX MPO(ECcCCHOHANbHbBIX
IporpamMm Mo npoQuiIto Nearornyeckon AeaTeIbHOCTU HE PeKe YeM OJMH Pa3 B TPU Toja

4. KOHTPOJIb U OLIEHKA PE3Y.JIbTATOB OCBOEHUSI YYEBHOI1
JUCLMIIIMHBI

KonTponbs u oneHka pe3yJabTaToB OOYy4YEHMsI OCYIIECTBISIETCS MpenojaBaTelieM B Ipoliecce
NPOBEICHUS MPAKTHUECKUX 3aHATHH U JaOOpaTOPHBIX PabOT, TECTHPOBAHUS, a TAK)KE BBIOJIHEHHS
00y4JaloImUMUCS WHAUBUAYAIbHBIX 3aJlaHuM, TPOEKTOB, HccienoBaHuil. Pe3ynpTaTel 0OyueHus
OTIpeNeNIIOT, YTO OOydarommecs JOJDKHBI 3HaTh, MOHUMATh U JIEMOHCTPUPOBATH IO 3aBEpIICHUHU
W3YYEHUS TUCLUIIINHBI.

Hns  popMupoBaHHsi, KOHTPOJII M OLEHKH pE3yJbTaTOB OCBOCHHUS YYEOHOH JUCHUIUTMHBI
UCIIOJIb3YETCSl CHCTEMa OIICHOYHBIX MEpONPUATUH, MpEeACTaBIAomas co00il KOMIUIEKC Yy4eOHBIX
MEpONPHUATHIA, COTIACOBAHHBIX C pe3yibTaTaMu oOyueHHs U chopMynupoBaHHbIX ¢ yuyetom PI'OC

COO (mpeametnsbie pesyabrathl o guciuiuinie) u PI'OC CIIO.

Ne OK Monygzﬁ’;meﬂ/ PesynbraTt 00yyenusi| Tunbl OHEHOYHBIX MEPONPUATHI
I OcHoBHOe coep:kaHue
1 Paznen 1. OcHoBbl |PopMyJIHPOBATH
CTPOEeHUA 0a30BbIe IOHATHS H
BelllecTBa 3aKOHBbI XMMHMH
1.1 | OKOI [Crpoenne atoMmoB  |CoCTaBiAThH 1. Tect «CTpoeHHE aTOMOB XMMUYECKUX
XUMHUYECKHUX XUMHUYECKHE 3JIEMEHTOB U NMPUPOAA XUMHUUECKON
JJIEMEHTOB U bopmybl CBS3WY.
MpUpoIa COEMHEHUI B 2. 3aga4n Ha COCTABICHUE XUMHUYECKUX
XUMHUYECKOH CBSI3U  |COOTBETCTBUU CO (bopMyI1 IBYXaTOMHBIX CO€IMHEHUI
CTETEHbIO OKUCIIEHUS |(OKCHUIIOB, CYJIb(UIOB, THAPUIOB U T.I1.).
XUMHYECKUX 3. 3azaHus Ha UCIIOJIb30BAHKE
AIIEMEHTOB, UCXO/IS U3 | XUMHUYECKON CUMBOJIMKY U Ha3BaHUHN
BaJICHTHOCTH U COEIMHEHUI 110 HOMEHKJIaType
ANIEKTPOOTPHULIATENBH |MEXIYHAPOAHOIO COH03a TEOPETHUECKOM
ocTu Y IPUKJIAJHONW XUMUU U TPUBUAIBHBIX
Ha3BaHUU JJI COCTABJICHUS] XUMUYECKUX
(bopMyI1 IBYXaTOMHBIX CO€IMHEHUI
(oxkcu0B, cynbPUI0B, THAPUIOB U T.I1.)
U IpyTUX HEOPraHMYECKUX COEIUHEHUM
OTJIEJIbHBIX KJIACCOB
1.2 | OK 01 (ITeprnoanuecknii XapakTepr3oBaTh 1. Tect «Mertamueckue /
OK 02 |3akoH u Tabnuma XUMHUYECKHE HEMETaJJINYECKHUE CBOMCTBA,
JI.. MenneneeBa  |27€MEHTHI B 3IEKTPOOTPULATENBHOCTD U CPOJICTBO K
COOTBETCTBHHM C UX JNEKTPOHY XMMHUYECKUX DJIEMEHTOB B
MOJIO)KEHHEM B COOTBETCTBUE C UX JIEKTPOHHBIM
NEPUOANYECKON CTPOEHHEM U IOJIO)KEHUEM B
CUCTEME XMMHUECKHUX |[epUOJANYECKOM cucTeMe XUMUYECKUX




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
Xumnueckue THNBI XUMHYecKUX |«CTpoeHue BelecTBa M XMMHYECKHe
peakiun peaxiuii peakuum»
2.1 | OK Ol |Tunsl xumnueckux |CocrtaBiats peakuuu | 1. 3agaum Ha COCTaBICHUE YPAaBHEHUI
OK 04 |peaxuuit COCIMHEHMS, peaKLuii:
pasnokeHus, 0OMeHa, |— COCTUHEHHMSI, 3aMEIICHUS, Pa3I0KEHHUS,
3aMelIeHMS, oOMeHa;
OKHCITUTEIIbHO- — OKUCJIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE |BOCCTAHOBUTEIBHBIX PEAKLU C
peakmuu WCITOJIb30BAaHUEM METOJIa DJIEKTPOHHOTO
Oananca.
2. 3a/a4yu Ha pacyeT Macchl BEIIECTBA
wim 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 Dnektponuruueckas |CocTaBiATh 1. 3aganus Ha cOCTaBlIEHHE
JTUCCOITHAITUS U ypaBHEHUS MOJICKYJISPHBIX U HOHHBIX PEAKIINH C
HMOHHBIN 0OMEH XUMUYECKUX PEAKIUU |y4aCTHUEM KUCJIOT, OCHOBAaHUH U COJIEH,
MOHHOTO OOMEHa ¢ YCTaHOBJICHUE U3MEHECHUS KUCIIOTHOCTH
y4acTHEM cpenbl
HEOPraHUYECKHUX 2. JlaGoparopHas padota "Turbl
BEIIECTB XUMUYECKHUX peakuuii”
3 Pazpea 3. HccnenoBarb KonTtpoJsbnas padora
CrtpoeHue n CTpPOeHHe U «CBOMCTBa HEOPraHUYECKUX
CBOMCTBA CBOMCTBA BeILeCTB»
HEOPTraHUYeCKUX |HeOPraHMYecKHX




BeleCTB BeLleCTB
3.1 | OK 01 |Knaccudukanus, Knaccupunuposates |1. Tect «Homenkiiatypa u Ha3BaHue
HOMEHKJIaTypa U HEOPraHUYeCKHe HEOPTraHWYECKUX BELIECTB UCXO/I U3 UX
CTpOEHHUE BEIIIECTBA B XUMUYECKON (hOPMYJITBI MIIM COCTABICHUE
HEOPraHUYeCKUX COOTBETCTBHUH C UX XUMHYECKON (OpMYIIbI UCXOIS U3
BEIIIECTB CTpPOCHUEM Ha3BaHUs BEIIECTBA 110 MEXTYHAPOTHOU
WIM TPUBUAIBHONW HOMEHKIIATYPE».
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
3.2 | OK 0l |®usuko- VYcraHaBnMBaTh 1. Tect «OcoOEHHOCTH XUMUYECKUX
OK 02 |xumuueckue 3aBHCHMOCTH (PU3UKO- |CBOMCTB OKCHJIOB, KHCIIOT, OCHOBAaHUH,
CBOICTBA XUMHUYECKHUX CBOMCTB |aM(OTEPHBIX THAPOKCUIOB U COJIC».
HEOPraHUYEeCKHX HEOPraHUYEeCKHUX 2. 3anaHus Ha COCTaBJICHUE YPAaBHEHUM
BEIIECTB 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 Uccnenosats 1. TIpakTUKO-OpUEHTUPOBAHHBIE 3aaHUS
OK 02 [HeopraHmyeckux 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 Pazpgea 4. HccaenoBath KonTpoabnas padora
Ctpoenue u CTpPOeHue 1 «CTpoeHue U CBOIICTBA OPraHMYECKUX
CBOMCTBA CBOMCTBA BeIeCTB»
OPraHuYecKux OPraHuYecKux




BeleCTB BeLleCTB
4.1 | OK 01 |Knaccudukanus, Knaccudumuposars | 1. 3aganus Ha cocTaBiIeHUE HA3BAHHI
CTpOEHHUE U OpraHu4ecKue OpPraHWYECKUX COCTMHEHHM 1O
HOMEHKJIaTypa BEIIIECTBA B TPUBUAILHOM WIJIM MEKTyHAPOTHOM
OpraHUYEeCKUX COOTBETCTBHUH C UX CHUCTEMAaTUYECKOM HOMEHKJIATYpE.
BEIIIECTB CTpPOCHUEM 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 %)
4.2 | OK 01 |CsoiicTBa VYcraHaBnmBaTh 1. 3aganus Ha cocTaBlIEHHE YpaBHEHUN
OK 02 |opranmueckux 3aBHCHUMOCTH (PU3UKO- | XUMHUECKUX PEAKIIHUA C y4aCTHEM
OK 04 |coemunennii_ XUMHYECKHX CBOMCTB |OPraHUYECKUX BEIIECTB HA OCHOBAHUM
OpraHUYeCKUX UX COCTaBa U CTPOCHMUS.
BEILIECTB OT CTpOeHUs |2. 3aJaHusl Ha COCTABICHUE YPaBHEHUN
MOJIEKYJI XUMUYECKUX PEaKLUi,
WJUTFOCTPUPYIONTUX XUMHUUYECKHE
CBOMCTBA C yU€TOM MEXaHU3MOB
MPOTEKaHUs JAaHHBIX PEAKIIUN U
TEHETUYECKOM CBSA3M OPraHUYECKUX
BEIIIECTB PA3HBIX KJIACCOB.
3. PacueTHsble 3a1a4M 10 ypaBHEHUSIM
pEaAKINA C y4aCTHEM OPTraHUYECKUX
BEILECTB.
4. Jlaboparopnas padota “IIpeBpamienus
OpPraHUYECKUX BELIECTB MPU
HarpeBaHuu"
4.3 | OK 01 (Mnentuduxanus HccnenoBars 1.IIpakTHKO-OpHUEHTUPOBAHHBIE 3aJaHUS
OK 02 |oprannueckux KaueCcTBEHHBIE 110 COCTaBJICHUIO XUMHYECKUX PEAKIUH C
OK 04 [BemiecTB, ux peakuuu y4acCTHUEM OPraHUYECKUX BELIECTB, B T.4.
3HAYCHHE U OpraHUYECKUX WCITOJIB3YEMBIX ISl IX UACHTU(UKAITIN
MIPUMEHEHHUE B COEIMHEHMI B OBITY U IPOMBIIIJICHHOCTH.
OBITOBOM U OTNIETBHBIX Ki1accoB  |2.Jlaboparopnas paboTa:
MIPOU3BOACTBEHHOMN “Unentuduxaiyist OpraHnIecKux
JIeSITEIbHOCTH COEIMHEHNH OTIEeNbHEBIX KJIACCOB™
YeJIoBeKa
5 Paspeu S. Xapakrepu3zoBarthb
Kunernyeckne u  |BJIMSIHHE Pa3JIHYHBIX
TePMOAUHAMMYECK |(PaKTOPOB HA
ue paBHOBecHE U
3aKOHOMEPHOCTH  |CKOPOCTH
NPOTEeKAHUS XUMHUYECKHX
XHMHYECKHX peakuuit
peakuuii
5 | OK 0l |Cxopoctb XapakTepu3oBaTh [IpakTuKo-OpHEHTUPOBAHHbIE
OK 02 |xuMuueckux BJIIUSIHUE TEOPETUUYECKHUE 3aIaHUS HA aHAJIU3
peakiuii. KOHIICHTpaLUU ($akTOpOB, BIUAIOIINX HA N3MECHEHUE
XHUMUYECKOe pearupyromumx CKOpPOCTH XMMHYECKON PEaKInu.




paBHOBECHE BEILIECTB U [IpakTHKO-OpUEHTUPOBAHHBIC 3aTAHUS
TeMIeparypsl Ha Ha npumeHenue npuHuuna Jle-Illarense
CKOpPOCTh JUTSL HAXOXKICHUS HAIIPABJICHUS
XUMHUYECKUX PEAKIUN |CMEIIEHUsI PaBHOBECUS XUMUYECKON
XapakTtepu3oBaTh peakiuu 1 aHajan3 GakToOpoB, BIHUSIOMINX
BJIMSTHUE U3MEHEHHSI |HA CMEILEHUE XUMUYECKOT0 PaBHOBECHS
KOHLIEHTpaluu
BELIECTB, peaKkLuu
Cpelsl U
TEeMIIepaTyphbl Ha
CMEILIEHNE
XUMHUYECKOTO
paBHOBECHS
6 HUccaenoBarb
Paspeu 6. HCTUHHBIE PACTBOPBI
PactBopsl ¢ 32/IaHHBIMHU
XapaKTepuCTUKAMH
6.1 | OK Ol |Ilonsarue o Paznuuate nctunnbie |1. 3agaun Ha MPUTOTOBIEHUE PACTBOPOB.

OK 02 |pactBOpax pacTBOPHI 2. [IpakTHKO-OpUEHTUPOBAHHBIE

IIK pacyeTHbIC 3a/IaHUsI HA TUCTIEPCHBIE

CUCTEMBI, UCTI0JIb3yeMbIe B ObITOBOI U

IIPOU3BOJCTBEHHOM AEATEIbHOCTU
YyelioBeKa
6.2 | OK 01 |UccnenoBanue HccnenoBats pusuko- |JlaboparopHas paboTa
OK 04 [CBOKICTB pacTBOpOB |XUMHUYECKHE CBOMCTBA | “IIpurorosienue pacTBopos”
IIK HCTHUHHBIX paCTBOPOB
IT | IIpodeccnoHaILHO-OPHUEHTHPOBAHHOE CO/IePKaHue (CoaepKaHNe PUKIIATHOTO MOYJIA)
7 Paspnen 7. OuenuBartp 3ammura keiica (c yueToM Oyayuiei
XuMus B ObITY U |IIOCJIEICTBUS npodeccHoHAIbLHOM 1eITeJIbHOCTH)
NPOU3BOJACTBEHHOI |ObITOBOI U
AeATeIbHOCTH MPOM3BOACTBEHHOMI
YyeJIoBeKa AeSTeIbHOCTH
YyeJI0BeKa ¢ MO3HIINHI
JKO0JIOTMYECKOMI
0e30macHOCTH

OK 01 {Xumus B ObITY U OrneHuBath Keiic (¢ yueroMm Oynymieit

OK 02 |mpon3BOACTBEHHONW |MOCIENCTBUSA npodecCHOHATBHOMN 1S TETEHOCTH)

OK 04 [nesaTenbHOCTH OBITOBOM U Bo3MoxHBIE TEMBI KEHCOB:

OK 07 [uenmoBeka npousBoAcTBeHHON | 1. [loremnnenue kiumara u
NEeATEIbHOCTH BBICBOOOKICHUE Ta30BbIX THIPATOB CO
4eJI0OBEKa C MO3ULIMKA  |JHA OKEaHa.
3KOJOTHYECKOHU 2. byayuiue matepuansl AJisl aBua-,
0e3omacHoOCTH MAaIluHO- ¥ TPUOOPOCTPOCHHUSI.

3. HoBble MaTepualibl Uit COTHEUHBIX
Oatapeil.

4. JlekapcTBa Ha OCHOBE PACTUTEIBHBIX
npernapaToB
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