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PaGouast mporpamMma y4eGHO! JUCIMILTAHEI Pa3padoTaHa B COOTBETCTBUH C:

> mpukasoM MuHKCTEpCTBA 00pa3oBaHus U Hayku Poccun ot 17 Mad 2012 roma Ne413 «O6
yTBepiKIeHHH (DeepaNbHOTO TOCYJapCTBEHHOTO 00pa30BaTeNbHOIO CTAaHAApTa CPEHEro obuiero
o6pazoBaHus» (3aperHCTPUPOBaHO B MHHHCTEPCTBE FOCTHLMH Poccun ot 07 wmroHs 2012 roxma
Ne24480) (B pemaxumu Ilpuka3soB MuHHCTEpCTBA 00pa3sOBaHUA W HAYKH Poccun ot 29.12.2014 N
1645, ot 31.12.2015 N 1578, ot 29.06.2017 N 613, IIpukasos MunHcTEpCTBa pocBenenus Poccun
oT 24.09.2020 N 519, ot 11.12.2020 N 712, ot 12.08.2022 N 732);

> mpuMepHO# paboueil mporpaMmbl - 00IEe0Opa3oBaTeIbHON MUCHUIUTAHON  «XUMHSD),
PaccMOTPeHO Ha 3acelaHuH llenarorudeckoro CoseTa ®I'BOY JII0 UPIIO, uportoxon Nel3 ot
29.09.2022, yTBepxkeHo Ha 3acenanun CoBeTa IO OLCHKE COJEPKAHWS M KauecTBa MPUMEPHBIX
IporpaMM 00IIE06PA30BATENBHOTO MHKIA CPEAHEro MPOo(ecCHOHATbHOTO 00pasoBaHusi, IPOTOKOJ
Nel4 ot 30.11.2022 roaa

OpraHm3anus-paspadoTanK: rocy1apCTBEHHOE OI0DKETHOE YUPEKACHHE KanuHUHTpagcKon
o6macTu mpodeccuoHaNbHas 00pa3oBaTelbHas OpraHu3alus «TexHOMOruIeCKUH KOIIEIK

Pa3zpaboTumk:
Meamxuna H.A. 3asexyromuit YMO

PaccMOTpeHa Ha 3ace/laHuH MeToIuueckol kapenpbl «MaTeMaTHIeCKHX, eCTECTBeHHOHAY HBIX
JVMCLMILTHHE 1 MHPOPMALHOHHBIX texHonoruity. IIpotokon Ne 1 ot 30 aBrycra 2023 roz

PexoMeHI0BaHa MeTOIMYECKHM COBETOM TOCYIapCTBEHHOTO OIOJUKETHOTO YUPEKACHH
KaiuHHUHTPaICKO# 061acTH MpodecCHOHAIbHOH 06pazoBaTebHON OpraHu3aluei
«TeXHOJIOTHYECKHUH KOILICDKY,

npotoxon Ne 1 ot 31 aBrycra 2023 rox



1. MACIIOPT PABOYEN ITPOI'PAMMBI
YYEBHOM JJUCIIUTIINHBI
OY .06 XUMUSA

1.1. Ob6aacTh npuMeHeHus padoyeil NporpaMMbl

PabGouas mnporpamma (manmee Ilporpamma) y4eOHOM AMCHUIUIMHBI TPOrPaMMBbI  MOATOTOBKHU
crienuaaucToB cpennero 3seHa B cooTBeTcTBUU ¢ PI'OC mo cnenuansHocty 43.02.17 Texnonoruun
WHJIyCTPUHU KpacoThl, YKpyIHeHHas rpynna crnenuanbHocter 43.00.00 CepBuc u Typusm.

1.2. MecTo AuCHUIIMHBI B CTPYKType  HNPOrpaMMbl MOATOTOBKH CHEIHAJMCTOB CpPeIHero
3BeHa: I[Iporpamma muctiumuabl OY .05 ®usuka BXOIUT B 00IIe00pa30BaTEIbHBIN YUSOHBIA UK,
nonukil O0s3aTeNbHbIC YIeOHBIC TUCITUILTHHBL

CBs13b ¢ npyrumu yueOHbpiMu quctiuiinHamu: OY /.13 Martematuka.

ATTecTauus IMCUMILTHHBI

Peanuzanms  mporpammel  gucuumuinael - OY .05  Pusuka CONPOBOXKAACTCA TEKylIEH W
IIPOMEKYTOYHOM aTTECTAlUEH.

Tekymas arrecTanus MPOBOAUTCS Ha YYeOHBIX 3aHATHUAX. Texylas aTTecTalus MPOBOJUTCS B
dopmax:

*  OIpoC; KOHTPOJIbHAS paboTa; TECTUPOBAHUE.

*  OLICHKA BBIIIOJIHEHUS 3aJJaHUs HA IPAKTUYECKOM 3aHATUU;

*  BBINOJIHEHHWE MUCHMEHHOTO 3a/IaHUs Ha 3aHATHH WU CAMOCTOSTeTILHOU paboTe;

Ileproau4HOCTH TEKYUIEH aTTeCTAIUN:

*  OIpOC — eKEAHEBHBIN (TP 3aKPEIUICHNUH, TOBTOPEHUN MaTepuaia);

*  TpaKTUYECKOEe 3aHATHE (O/IHA OLICHKA Ha Ka)KIOM MPAKTHUYECKOM 3aHSTHH)

*  BBINIOJIHEHHE MTMCbMEHHOTO 33JIaHUs Ha 3aHSATUU — OJIHA OLIEHKA 3a KaXKJ10€ MUCbMEHHOE 3aHSTHE:
MIPOBOJIUTCS B KOHIIC H3yYCHHON TEMBI;

*  BBINOJIHEHHUE CAMOCTOSTENIbHOM paOOThI — OLIEHKA 33 KAKIYI0 CAMOCTOATEIbHYIO paboTy;

*  TECTUPOBAHHUE — OLIEHKA 3a KaXbI TECT MOCIIE U3yUEHHUs pa3jiena.

Nzyuenue JUCIHATUTAHBI 3aKaHYMBACTCS MIPOMEKYTOYHOMN arrecTauen B dhopme
muddepeHIIMPOBAaHHOTO 3a4eTa BO BTOPOM CEMECTpEe MEpPBOro Kypca 0O0ydeHHs 10 mporpamme, KOoTopas
YCTaHOBJIEHA Y4€OHBIM IIJIAHOM.

[Topsimox mpoBeaeHus Au¢GEepeHIUPOBAHHOTO 3aueTa onpeaensercs (GOHAOM OIEHOYHBIX CPEICTB IO
nucturmuae OY .06 Xumus.

1.3. llesn 1 mi1aHMpyeMble pe3yabTAThI 0CBOCHHS N CHUILTHHbBI

1.3.1. leau u 3aga4u AUCUUTILIMHBI

®opMHUpPOBAaHUE Y CTYJIEHTOB IMPEACTABICHUS O XMMHUUYECKOW COCTABISIOIIEH €CTECTBEHHO-HAyYHOU
KapTUHBI MHUpPAa KaK OCHOBBI TPHUHATHS PEHICHUH B J>KU3HEHHBIX WU MPOHW3BOICTBEHHBIX CUTYaIUSAX,
OTBETCTBEHHOI'O MTOBEJIEHUS B IPUPOJIHOM Cpelie.

3apaum IMCHUTIHHBI:

1) chopmupoBaTh MOHMMAaHKUE 3aKOHOMEPHOCTEH MPOTEKAHMSI XMMHUYECKUX MPOIECCOB U SBICHUN B
OKpY’KaloIIeH cpeae, LEeTOCTHOW HAay4YHOW KApTUHBI MHpPa, B3aUMOCBS3M M B3aWMO3aBHCHUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBISATH (OPMYJIbI HEOPTAaHUYECKUX U OPraHUYECKUX BEIIECTB, YPABHECHHS
XUMHYECKHX pEakiui, OOBSACHATh HUX CMBICI, HWHTEPIPETHPOBATh PE3yJIbTaThl XUMHUYECKHX
AKCTICPUMEHTOB,

3) cdopMupoBaTh HABBIKM TPOBEACHHUS  MPOCTEHUIINX XUMHYECKHX  OKCIEPUMEHTATbHBIX
UCCJIEIOBAaHUM C COOJIOJEHHEM MpaBHJl 0e30MacHOro oOpallleHusi ¢ BEIHIeCTBAMU M J1abOpaTOpHBIM
00opyaOBaHUEM;

4) pa3BUTh YMEHUS UCIIOJIH30BaTh HH(POPMAITMIO XUMHUECKOTO XapaKTepa U3 pa3IuIHbIX HCTOUYHUKOB;

5) cdopmupoBaTh yMEHHS MHPOTHO3HPOBATH IOCIEACTBUS CBOCH MEATEIBHOCTH U XUMHUYECKHX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX MTPOIIECCOB;



6) chopMHpoBaTh MOHMMAaHUE 3HAYMMOCTU JOCTHMIKEHUW XUMHUYECKOM HAYKW M TEXHOJOTUH MJis
pa3BUTHS COLIMATILHON U TIPOU3BOACTBEHHOM cdep.



1.2.2. [lmaHupyemble pe3yIbTaThl OCBOSHUs 001eo0pazoBaTeabHON nuciumuInabl B cooTBeTcTBHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Koa 1 HauMeHoBaHue

IInanupyemble pe3yJbTaThl 0CBOCHHS IHCIHILIMHBI

¢opmupyembix
N " HCHUTIMHAPHBI
KOMIIeTeH Ui Obmue Hucu pHbIE
OK 01. Berbupars B yacTu TPyAOBOro BOCIIUTAHUS: - BIAAETb  CHCTEMOM  XMMHMYECKMX  3HaHMH, KOTOpas  BKJIIOYACT:
CIHOCOOBI PELICHHS - TOTOBHOCTbH K TPYZy, OCO3HAaHHE IEHHOCTH MacTePCTBa, TPYAOI00NE; OCHOBOIIOJIATAIONINE TOHATHS (XUMHUYECKHH 3JIEMEHT, aToM, OJJICKTPOHHAs

3a1a4
npodeccroHanbHOH
JIeSITETbHOCTH
MIPUMEHHUTEIBHO K
Pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTh K aKTUBHOM JSATEIHFHOCTH TEXHOJIOTHYECKON M COIMAIbLHOM
HATIPaBJICHHOCTH, CIIOCOOHOCTh  WHHWIMUPOBATh, IUIAHUPOBATH U
CaMOCTOSITENILHO BBIMIOJIHATD TaKyIO AE€ATEIbLHOCTD;

- HHTEpEC K pa3indHbIM chepaM npodecCHOHANTBHOM A TEbHOCTH,
OBiajeHne  YHHBEPCAJBHBIMH  Y4eOHBLIMH  TO3HABATEJLHBIMU
JeidcTBUSIMM:2) 0a30BbI€ JIOrHYeCKHE TeliCTBHA:

- CaMOCTOATENBEHO (OPMYJIMPOBATE M aAKTYaIH3HPOBATH IPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYLIECTBEHHBIN MPU3HAK WM OCHOBAHMUS JIJIsl CPAaBHEHUS,
krmaccuukanuy u 0000IICHNUS;

- ONpENENsiTh UENU ACATEeIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHDKECHUS,

- BBIBJSITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B PaccMaTPUBAEMBIX
SIBJICHMSIX

- BHOCUTb KOPPEKTHUBBI B JAESATEIBHOCTb, OLEHUBAaTh COOTBETCTBUE
PE3yJIbTATOB LM, OLEHUBATh PUCKU [TOCIIEICTBUM EATENbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIICHHUE TIPU PEIICHUH XU3HCHHBIX IPOOIIeM
0) 0a3oBbIe HCCIET0BATEIbLCKHE TeHCTBHA:

- BIAQJETh HAaBBIKAMH Yy4YCOHO-HCCIICIOBATCIBCKOW U
JISSITeIbHOCTY, HABBIKAMHE Pa3peIICHUs MPooIieM;

- BBISIBIISITh MPUYMHHO-CIICJACTBEHHBIE CBSI3W M aKTyallM3UpPOBATh 3a/ady,
BBIBUTATh THUIOTE3y €€ pEeIIeHUs, HaXOAUTh AapryMeHThl  JJs
JI0OKa3aTeNnbCcTBa CBOMX YTBEP)KIEHUH, 3a/1aBaTh MapaMeTpbl U KpUTEPUH
pelLIeHus;

- aHaANM3HUPOBaTh MOJYYEHHbIE B XOJE€ PELICHUsS 3aJaud pe3yJbTaThl,
KPUTUYECKH OLIEHUBATH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBHSIX;

- YMETh NIEPEHOCUTH 3HAHUS B ITO3HABATEIBHYIO M MPAKTHYCCKYIO 001aCTH
JKM3HEIESTEILHOCTH;

- YMETh HHTEIPUPOBATh 3HAHMS U3 PA3HBIX MPEAMETHBIX 00J1aCTeH;

- BBIIBUIAaTh HOBBIE HJEU, MNpeasiaraTb OPUTHMHAIBHBIE MOAXOIBI U
pelLIeHus;

- CHOCOOHOCTh X MCIIOJIL30BAHUS B ITO3HABATCIILHOM M COI[UATILHOM

MIPOEKTHOMN

obomouka atoma, S-, p-, d-DJICKTPOHHBIE OpPOWTATM aTOMOB, WOH, MOIICKYIIa,
BaJICHTHOCTb, AIEKTPOOTPHUIATEIFHOCTh, CTEIICHb OKHCIICHUS, XUMHYECKas CBSI3b,
MOJIb, MOJSpHAs  Macca, MOJSIPHBIH  00BEM,  YIJIEPOIHBI  CKEJET,
(hyHKIIMOHATIbHAS TPYIIA, PaJUKall, U30MEPHs, U30MEPbl, TOMOJIOTUYCCKUAN DS,
TOMOJIOTH, YTJIE€BOJAOPOBI, KHUCIOPOJA- H a30TCOIEp)KAlIUEe COSAMHECHHUS,
OHMOJIOTUYECKA AaKTHBHBIC BelIecTBa (YIJEBOMABI, XXHPBI, OCJIKH), MOHOMEp,
ToImMep, CTPYKTYpHOE  3BEHO,  BBHICOKOMOJICKYJISIPHBIE  COCIMHEHUS,
KpUCTAUIMYECKasi pEemIeTKa, THIBl XHMHUYECKHX peaknuil (OKHUCIHUTENBHO-
BOCCTAHOBUTEIIFHBIC, JK30-H JHIOTEPMUYCCKHEC, PEAKIUH HOHHOTO OOMeHa),
pacTBOp, JIEKTPONUTHI, HEIIEKTPOJIUTHI, SICKTPOIUTHYCCKAS IHCCOLIHAIINS,
OKHUCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XHMHUYECKON pEakiuu, XUMHUYECKOE
pPaBHOBECHE), TCOPUU U 3aKOHBI (TCOPUS XMMHUYCCKOTO CTPOCHUS OPraHHYCCKUX
BemiectB  A.M. bByrtnepoBa, Teopus 3JIEKTPOIUTHUYECKON  JTUCCOIMAINU,
nepuoganueckuii 3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMHUH, (HaKTOIOTHUECKUE CBEICHUS O
CBOWCTBaX, COCTaBe, IOJNyYCHHH M OE30MacHOM HCIOJIB30BAHNU BaKHEHUIITHX
HCOPTaHMYECKUX W OPraHWYeCKHX BEIIECTB B OBITY W MPaKTHYECKOH
JISATSITIPHOCTH YeJI0BEKa,

- YMETh BBIABIIATH XapaKTepHbIE MPU3HAKH U B3aUMOCBS3b U3yUEHHBIX MOHSTHUH,
MPUMEHSITh COOTBETCTBYIOIIME TOHSTHSl MPH OMNHMCAHUU CTPOCHUS M CBOICTB
HCOPraHMYCCKUX N OPraHn4dYCCKUX BEIIECTB M HX npeBpameHI/Iﬁ; BBISBJIATH
B3aMMOCBSI3b XHMHYECKUX 3HAHUM C IOHATUSIMH H MNpEACTABJICHUAMU APYTUX
€CTeCTBEHHOHAYYHBIX IIPEIMETOB;

- yMeThb  HWCHOJH30BATh  HAWMEHOBAHUS  XHMHYECKHX  COCOTUHEHUH
MEXAYHApOAHOIO COI03a TEOPETUUECKOW U MPUKIAJAHON XUMUU U TPUBHAJIbHBIE
Ha3BaHUS BaXXHEHIIUX BEIMIECTB (STHICH, AaleTWICH, TJIHICPHH, (EHOI,
(dbopManbaeTHI, YKCyCHash KHCIOTa, TIUIMH, YTapHBIH ra3, YIJICKHCIBINA ras,
aMMHaK, TalllcHas W3BECTh, HETAIlICHAs HW3BECTh, IHTHEBAs COJNa W IPYTUX),
COCTaBJIATH Q)OpMyJ'lBI HCOPraHMYCCKUX W OPraHNM4YCCKUX BEHICCTB, YPABHCHUA
XUMHNYCCKUX peaxunﬁ, O6'I)$ICHHTI) HUX CMBICJ; IOATBCPKAATH XapAKTECPHBIC
XUMHYECKHE CBONCTBA BEMIECTB COOTBETCTBYIOUIMMH OSKCIIEPUMEHTaMH U
3alMCSIMH YPABHEHUH XUMUUYECKUX PEaKLIU;

- YMETh YCTaHaBJMBATh NPHUHAUIKHOCTh W3YUYEHHBIX HEOPraHUYECKUX U




TIPaKTUKE

OpraHMYECKHX BEIIEeCTB K OMpeIeJeHHBIM KiaccaM M TpynmnaMm COeIUHEHUH,
XapaKTepu30BaTh WX COCTaB W BaXXHEHINIME CBOICTBA; ONPENENATH BUIBI
XUMHYECKHX CBs3CH (KOBaJICHTHAs, HOHHAS, METAJUIMIECKAas, BOJOPOIHAS ), THUITHI
KPUCTALUTHYCCKUX PEIICTOK BEIIECTB; KIACCH(DUIIUPOBATH XUMUICCKUE PCAKITHH;

- chopMHpoBaTh  TPEACTABICHHS: O  XHUMHYECKOH  COCTaBISIOLICH
€CTeCTBCHHOHAYYHOM KapTHHBI MHpa, PONM XUMHHM B TIO3HAHUM SBJICHUI
npupoasl, B  (GOPMUPOBAHMM MBIIUICHHS W KYJIbTYpbl JIMYHOCTH, €e

(YHKIIMOHATIBHOW T'PAaMOTHOCTH, HEOOXOAWMOH M PELICHUS MPaKTUIECKUX
3aa4 M DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO U
HIPUPOIHOIL CpeneE;

- YMEThb TIPOBOJIUTH pacueThl IO XHUMUYECKHUM (OpMysaM H ypaBHEHHAM
XMUMHYECKMX  peakHuid ¢  HCHONB30BaHMEM  (PU3WYECKUX  BEJIMYMH,
XapaKTepU3yIOIINX BEIIeCTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0bema
(HOpMasbHBIE YCIOBHUS) I'a30B, KOIUYECTBA BEIECTBA; HCIOIL30BaTh CUCTEMHBIE
XUMHMYECKHE 3HAHUSA JUId TNPHHATUS pPEIIeHUH B KOHKPETHBIX >KU3HEHHBIX
CUTyalMsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

OK 02. Ucnons3oBats
COBPEMEHHBIC
CpeIcTBa MOUCKA,
aHaM3a u
HHTEPIIPETALUH
nHdopmanum u
nH(OpPMALMOHHBIE
TEXHOJIOTUH JJIS
BBINIOJIHEHUSA 3aa4
npohecCHOHAIBHOM
JeATEIBHOCTH

B o0macTH 1UEHHOCTH HAYYHOr0 MO3HAHUSA:- CHOPMHUPOBAHHOCTD
MHPOBO33PEHHsI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKd U OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JMAIIOre KYJIBTYD,
CMOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B IMOJIHKYJIBTYPHOM MHUPE;

- COBEpILICHCTBOBAHUE SI3BIKOBOM U UUTATENILCKON KYJIBTYPHI KaK CPECTBA
BSaHMOHeﬁCTBHH MCXAY JIFOJAbMU U ITO3HAHUA MHUPA,

- OCO3HaHWE I1IEHHOCTM HAy4yHOH  JEATEeNbHOCTH, TOTOBHOCTH
OCYIIECTBIIAITh  NMPOEKTHYID W  HCCIENOBATEIBCKYIO  ACSTEIbHOCTH
WHIUBUAYAIHHO U B TPYIIIIE;

OBiajgeHue  YHMBEPCAJbHBIMH  Y4eOHbIMH  IO3HABATEJbHBIMHU
nedcTBUSIMU:B) pa0oTta ¢ uHpoOpMamueii:- BIajeTh  HaBbIKAMU

MOJTy4eHHUsT HH(POPMAIMU U3 UCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSTEIHLHO
OCYLIECTBIISITh IIOWUCK, AaHAJIM3, CHUCTEMATH3allMI0 W HHTEPIPETALHIO
uH(popMalMK Pa3TUYHBIX BHJIOB W (OpPM IPEJICTABICHHS;- CO3/1aBaTh
TEKCThl B pa3iUyHBIX (hopMaTax C y4eToM HazHaueHHs MHpopMmauuu u
LEeNeBOH ayAUTOPHH, BBIOMpas ONTUMAIBHYIO (OpMY NPEACTABICHUS U
BU3YaJM3alliH;- OLICHUBATh JOCTOBEPHOCTD, JISTHTUMHOCTE HH(OpMaIny,
€e COOTBETCTBHE MPAaBOBBIM W MOPAJIbHO-ITUYECKMM HOpPMaM; -
UCIIOJIBb30BaTh CPEACTBA HMH(POPMAIMOHHBIX W KOMMYHHKAIMOHHBIX
TEXHOJIOTMA B  PEIICHWHM KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX H
OpPraHM3allIOHHBIX 3aJad C COONIOJCHNEM TpeOOBAHUH SPrOHOMHKH,
TEXHUKH O€30MaCHOCTH, THMIHMEHBI, PeCypcocOepeKeHHUsl, MpPABOBBIX H
9THYECKUX HOPM, HOPM MH(OPMAIIMOHHOH 0€30MacHOCTH;

- YMETh IUTAHUPOBATh W BBITONHATh XMUMHUYCCKHHA IKCTIEPUMEHT (IIpEeBpAICHHS
OpPraHUYECKUX BEMICCTB IPH HArpeBaHUM, MONYYCHHE ITHIICHA W U3yYCHHE €ro
CBOWCTB, KAUECTBECHHBIC PEaKIMN Ha allbJACTHIBI, KpaXMal, YKCYCHYIO KHCIIOTY;
JIeHaTypalys OCJNKOB MPH HAarpEBaHUM, [BETHBIC PEAKIUU OCJIKOB; MPOBOIHTH
peaKku HOHHOTO 00MEHA, OTIPEICNSTh CPEY BOJHBIX PACTBOPOB, KAUCCTBCHHBIC
peakiud Ha Ccyiabdar-, KapOOHAT- M XJIOPHA-aHHOHBI, HA KATHOH aMMOHHUS;
peniath 3KCIepUMEHTaNbHbIE 3a1a4u o TeMaM "Metamnsl" u "Hemerannsl") B
COOTBETCTBHHM C TIpaBWIIaMH TEXHHKA O€30IMacCHOCTH TpH oOOpamieHuHn C
BEIIECTBAMH M J1a0OpPAaTOPHBIM O00OpYIOBaHHWEM; IMPEACTABIATH PE3YJIbTaTHI
XUMHYECKOTO AKCIEPUMEHTa B ()OpMe 3aliCH ypaBHEHUH COOTBETCTBYIOIIHX
peakuii M GopMyITUPOBATH BEIBOABI HA OCHOBE ATHX PE3yJIbTATOB,

- YMETh aHAIM3UPOBATh XMMHYECKYI0 HWH(POPMAIHUIO, MOJYyYaeMyI0 U3 Pa3HBIX
HUCTOYHUKOB (CPEJICTB MACCOBOU MH(pOpPMALIUH, ceTh HTEpHET U IpyTHe);

- BJIAQJICTh OCHOBHBIMH METOIaMU HAYyYHOTO IO3HAHHS BEIIECTB M XUMHYECKUX
sIBIICHUY (HaOJI0/ICHUE, U3MEPEHNUE, SKCIICPUMEHT, MOJICITMPOBAHUE);

- YMeThb TPOBOAWTH pacyeThl MO0 XUMUYECKHM (opMyIaM ¥ YpaBHEHUSIM
XAMHYECKHX  peakuid ¢  HCIOJNB30BaHMEM  (U3UYECKHX  BEIHYHH,
XapaKTEPU3YIOMNX BEIIECTBA C KOJIMYSCTBEHHOW CTOPOHBI: Macchl, 00bheMa
(HOpMabHBIC YCIOBHS) T'a30B, KOJIMYECTBA BEIIECTBA; MCIIOIB30BATh CHCTEMHEIC
XUMHYCCKHE 3HAHUS [UIS TPUHATHS PEIHICHHHA B KOHKPETHBIX JKU3HCHHBIX
CUTYAIIUSX, CBA3aHHBIX C BEIICCTBAMU U UX MPHUMCHCHHEM




- BJIaJICTh HaBbIKaMU PaCIIO3HaBaHUA U 3alllUThI HH(bOpMaHPIPI,
I/IHdJO"pMﬁL[PIOHHOﬁ 0E€30MMaCHOCTH JIMYHOCTH,

OK 04. D dexTuBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUICKTUBE
1 KOMaHJIe

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH M CAMOOIIPEACIICHHIO;
-OBJIaJICHHE HaBBIKAMU  y4YeOHO-HCCIIEIOBATEIbCKOW, IIPOEKTHOH H
COIIMAJIBHON JIESITENbHOCTH;

OBgJjiaieHNe yHMBEPCATbHBIMH KOMMYHHKATHBHBIMY JefiCTBUSIMH:

0) coBMecTHasi  JeATEJbHOCTh:  -TIOHUMaTh M HCIOJb30BATh
MIPEUMYIIECTBA KOMAHIHOM W WHAMBHAYaJbHOW pabOTHI; - MPUHUMATh
LI COBMECTHOH MAEATEIBHOCTH, OPraHM30BBIBATh M KOOPAWHHPOBATH
JEUCTBHS IO €€ JOCTIDKEHHUIO: COCTABIIATH IUIaH AEHCTBUH, pacripeaemsTh
pOJH C y4eTOM MHEHHH yJacTHHKOB OOCYXIaTh pe3ylbTaThl COBMECTHOM
paboThI;- KOOPAMHHUPOBATH U BBINOJHATE PaOdOTy B YCIIOBUSIX PEAIBHOTrO,
BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO B3aMMOJCWUCTBHS;- OCYIIECTBIATH
MO3UTUBHOE CTPAaTETHYECKOE IIOBEACHHE B PA3IMYHBIX CHUTYalUsX,
NPOSIBIISTH TBOPUYECTBO U BOOOpaKEHHE, OBbITh MHUIIHATHBHBIM
OsgJjaieHNe YHHBEPCAJIbHBIMH PeryIATHBHBIMH /1eHCTBUSAMU:

I) NPUHATHE ce0s1 U IPYTUX JIOAeH:- MTPUHIMATh MOTHBbBI U apTyMEHTHI
JPYTHX JIOJIEH NPU aHAJIN3€ Pe3yJIbTaTOB AEATEIbHOCTH;

- IPU3HABATh CBOE IPABO M IPaBO JIPYTHX JIFOAEH Ha OIINOKY;

- pa3BHBaTh CIIOCOOHOCTH NOHMMATh MHP C TIO3UIIMH JIPYTOTrO YelIOBEKa;

- YMETh IUIAHUPOBATh U BBIMOJHITh XUMUYCCKUA IKCIIEPUMEHT (IpEeBpalleHUs
OpPraHUYECKUX BEIICCTB IPH HArPEBaHUM, TOJYYCHUE ITHICHA M U3yYCHHE €ro
CBOWCTB, KAYECTBCHHBIC PEAKIUM Ha allbJACTHIBI, KpaXMal, YKCYCHYIO KHCIIOTY;
JIeHaTypalys OCJNKOB MPH HAarpEBaHUM, [BETHBIC PEAKIUU OCJIKOB; MPOBOIHUTH
peakiMyi HOHHOTO 0OMEHa, ONIPEEIIATh CPEAY BOJHBIX PACTBOPOB, KAYCCTBEHHBIC
peakuuu Ha cynbdar-, KapOOHAT- W XJIOPHI-aHHOHBI, Ha KATHOH AMMOHHS,
pemaTh 3KCIepUMEHTANbHbBIE 3a1a4u 1Mo TeMaM "Metamner" u "Hemeramnsr") B
COOTBETCTBHUM C TPaBHJIAMH TEXHHKH OE€30MacHOCTH MpU OoOpalieHuud ¢
BEIECTBAMH U Ja0OpaTOPHBIM OOOPYZOBAHUEM; MPEACTABISATh PE3YJIbTATHI
XUMHYECKOTO DKCIEPUMEHTa B ()OpME 3alKCH YPaBHEHUH COOTBETCTBYIOIIMX
peaxuii 1 GOpMyIHPOBATh BEIBOIBI HA OCHOBE ITHX PE3yJILTATOB

OK 07. CogelicTBOBaTh
COXpaHEHHIO
OKpY>Karolei cpepl,
pecypcocOepekeHuIo,
MIPUMEHSTH 3HaHUS 00
N3MEHEHHH KJIUMaTa,

B 001acTH 3K0JI0rH4ecKOro BOCHUTAHUSA:

- copMHPOBAHHOCTh DKOJIOTHYECKOH KYJIbTYphl, TMOHMMAaHUE BIUSHHS
COLIMAIBHO-I)KOHOMHMYECKHUX TIPOLECCOB HA COCTOSHHE MPUPOAHON U
COIIMAJBHON CpEJbl, OCO3HAHUE TJI00ATBHOTO XapakTepa IKOIOTHIECKUX
mpobJeM;- TIAaHHPOBAaHNE W OCYIISCTBICHHE ACWCTBHHA B OKpY’Karomen
cpelie Ha OCHOBE 3HaHMS LeNIell yCTOIMUNBOro pa3BUTHS 4E€IOBEUECTBA,;

- copMupoBaThb  NPEACTABIEHHUs: O  XHUMHYECKOH  COCTaBISIOLICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHMU SIBICHUI
npupossl, B  (GOPMUPOBAaHMM MBIIUICHHS W KYJIbTYypbl JIMYHOCTH, €€

(YHKIMOHATIBHOW TPAMOTHOCTH, HEOOXOAMMOUN /IS PELICHUS] MPAKTUIECKUX
3aJa4 M DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO H
MIPUPOJHON Cpeie;

MIPHHIUIIBL AKTUBHOE HEMPUATHUE IEHCTBUN, IPUHOCSIIUX BPe] OKPYXKAIOLIEH cpene; - YMeTh cOOII0aTh MpaByila KOJIOTHIECKH EIeCO00Pa3HOTo IMOBECHNUS B OBITY
OepexKITBOTO - yMEHHE TIPOTHO3MPOBaTh  HEOJIArONpPHSATHBIE  DKOJOTHYECKHE | M TPYIOBOH JEATENBHOCTH B IIEJISIX COXPaHEHHsS CBOETO 3JI0POBBS U
IIPOU3BOJICTBA, MOCTIEICTBHS IPEIIPUHIMAEMBIX €HCTBUH, IPeOTBpaIlaTh UX; OKpY’Karollel MpUPOJHOHN Cpefibl; yUUTHIBATh OMACHOCTh BO3JCICTBUS HA KUBbBIE
s pekTuBHO - pacIIMpEHUE OIBITA AESTEIbHOCTH SKOJIOTMUECKON HANPaBICHHOCTH; OpraHU3Mbl ONPEIEIICHHBIX BEIIECTB, IIOHUMAsi CMBICI IOKa3aTess MPEeNesIbHOM
JIeHiCTBOBATh B - OBJIQJICHHE HABBIKaMH y4eOHO-HCCIIeI0BATEIbCKOM, IIPOSKTHOM 1 JIOILyCTUMOW KOHLEHTpaLuu

Ype3BbIYaiHBIX COLMAJIBHON JEATENBHOCTH;

CUTyaLHsIX

TIK 1.6. BeimonHsaTh
9CKHU3BI U CXEMBI ISt
pa3paboTku
HUHCTPYKIIMOHHO-
TEXHOJIOTHYECKUX
KapT.

-(bOpMI/IpOBaHI/IG HAay4YHOr'0 THIla MbIIIJICHUA, BJIaJICHUC Haquoﬁ
TGpMHHOJ’IOFHeﬁ, KIIIOYCBBIMH IIOHATUAMU U MCTOJAMU,

- 0606IIII/ITB 3HaHUA 00 I/I306pa3I/ITCHLHO—BBIpa?)I/ITeJ'II)HLIX CpCACTBax pyCcCKoOro
sA3bIKa; COBCPHICHCTBOBAHUC yMCHI/Iﬁ OIpCALCIIATh I/I306paBI/IT€J'H>HO—
BBIPA3UTECJILHBIC CPEACTBA sA3bIKA B TECKCTC




2. CTPYKTYPA Y COJAEP KAHUE OBIIEOBPA3OBATEJBbHOM JTUCITATLIAHBI

«XHUMMA»
2.1. O0beM AUCIUITUHBI ¥ BUJIBI Y4eOHOM paboThI

Bup y4yeOHoii padboThI

O0neM B yacax

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

OcHoOBHOe coep:kaHue 70
BT. U..

TEOPETHUUECKOE 3aHATUE 34
IIPAKTUYECKUE 3aHATUS 26
71a0opaTOpHbIE 3aHATHUS 10
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

DopmupyemMbl
HaunmenoBanue Copepxanne yueO0HOro MaTepHuaja (0OCHOBHOE M PO ecCHOHATBHO-OPHEHTHPOBAHHOE), JIA00PATOPHBIE H O0Bem o
pa3aesioB U TeM NMPaKTHYeCKUe 3aHATHS, IPUKIATHON MOAYJIb 4acoB
KOMIIeTEHIINHU
1 2 3 4

OcHOBHOe coJiepKaHne 70
Pa3znen 1. OcHOBBI CTPOEHUSI BelllECTBA 6
Tema 1.1. Conep:xanue 4 OK 01
Crpoenue atomMmoB CoBpeMeHHass MoJieidb CTpoeHHs aToma. CHMBOJIMYECKHH S3BIK XUMHH. XHMHYSCKHHA OJIIEMEHT. OJIEKTPOHHAs
XUMHUYECKUX koH(purypamus aroma. Kiaccudbukamumss XUMHYECKHX DJJIEMEHTOB (s-, p-, d-ameMeHThl). BalleHTHBIE BJIEKTPOHBI.
SJIEMECHTOB H BaneHTHOCTh. DNEKTpOHHAs MNPUPOJA XUMUYECKOM CBSI3U. OJNEKTPOOTPULATEIBHOCTh. BHAB XMMHUYECKOU CBS3U
npuposa (KOBaJICHTHAS, MOHHAS, METAJTUYECKasl, BOJIOPOJIHAS) ¥ CIIOCOOBI e¢ 00pa3oBaHuUs
XHMMHYECKOH M3 HuX npakTHYecKue 3aHATHS 2
CBA3H Pemienne 3amaHuii Ha MCHOJB30BAHUE XWMHMUYECKONM CUMBOJMKM M Ha3BaHUN COEJAUMHEHUNW 110 HOMEHKIIATYpE

MEXIYHAPOTHOTO COI03a TEOPETHUECKON U MPUKIIATHOW XUMUW U TPUBUATHHBIX HA3BaHUH I COCTABICHUS XMMHYIECKUX

(hopMyIl IBYXaTOMHBIX COCTUHEHHN (OKCHIOB, CYJIb(PHUIOB, THAPUAOB U T.I.) M JPYIHX HEOPTaHHMYECKUX COCTUHCHUN

OTHETBHBIX KJIACCOB.

IIpakTryueckue 3aaHus HA YCTAHOBJIICHHE CBSI3M MEXKIY CTPOCHHEM aTOMOB XMMHYECKHX DJIEMEHTOB M IMEPHUOIUUCCKAM

M3MEHEHHUEM CBOWCTB XMMUYECKHUX JJIEMEHTOB M HX COEJUHEHHN B COOTBETCTBUMU C MojoxxkeHuem llepuonumueckoit

CHUCTEMBIL.
Tema 1.2. OcHOBHOe coiepKaHue 2
ITepuoanueckuit [Tepnommyeckuii 3akoH u Tabmuta /.M. Menaeneena
3aKOH M Tabmuua | M3 HMX NpaKTHYeCKHe 3aHATHS 2 OK 01
A.W. Menneneesa Ilepuoanueckas cucreMa xumuueckux 3nemeHToB .M. MenaeneeBa. @usznueckuid cmbicha [lepuoanueckoro 3akona .M. OK 02

MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUST CBOMCTB XUMHUYIECKIX 3JIEMEHTOB, 00pa3yeMbIX HMH TPOCTHIX M CIIOKHBIX
BEIIECTB B COOTBETCTBHH C TIOJIOKESHHEM XHUMUYIECKOT0 dneMeHTa B [lepronndeckoit cucreme. MUpoBO33peHIECKOE H
HayuHoe 3HadyeHue [lepuonnueckoro 3akona [I.M. Menneneera. [Iporuossr .. MenneneeBa. OTKpBITHE HOBBIX
XUMUYECKUX PJIEMEHTOB.

Pemenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHUECKUX 3aITaHIH Ha XapaKTePU3aIUI0 XUMUIECKHUX dJIEMEHTOB
«Mertamaeckue / HEeMETaJUTMIEeCKUE CBOMCTBA, DIICKTPOOTPHUIIATEIIPHOCTh XHMIYECKIX JIEMEHTOB B COOTBETCTBHH C UX
SJEKTPOHHBIM CTPOCHHEM M MOJIOKEHUEM B IEPUOANUECKON cCUCTeME XUMHUUECKHX anneMeHToB JI.M. MenaeneeBay




Paznen 2. XumMuyeckune peakuuu

10

Tema 2.1. Tunsr
XUMHUYCCKUX
peaxkuuii

Conepxxanue

Knaccudukanus 1 TUIBI XUMAYECKUX PEAKIUH ¢ ydacTHeM HeopraHuveckux BemecTB. CocTaBlieHHE YPaBHEHHUHA PEeaKIUi
COCIMHEHHS, pa3JIoKEHHs, 3aMeLIeHHUs, 0OMEHa, B T.4. pEaKIMii TOPEHHUsI, OKUCIICHHS-BOCCTAHOBIICHHSI.

VYpaBHEHNUS OKHCIEHUSI-BOCCTAaHOBIEHUA. CTeneHb OKUCIeHUs. OKHCIUTENb U BOCCTaHOBUTENh. COCTaBICHUE U
YpaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKII METOZOM 3JIEKTPOHHOTO Oananca. OKHCIUTENBHO-
BOCCTaHOBUTEJIBHBIE PEAKIIUY B IIPUPOJIE, IPOU3BOACTBEHHBIX IIPOLECCAX U KUZHEAEATEIbHOCTA OPraHU3MOB

N3 aux NMPAKTHYECCKHUE 3aHATUSA

KonmdectBennsle oTHOIMEHUS B XuMuH. OCHOBHBIC KOJWYECTBCHHBIC 3aKOHBI B XMMHH M PacdeThl IO YPaBHCHUSIM
XUMHYECKUX peaknuid. Mollb Kak eJUHHIIA KOJMYeCTBa BellecTBa. MolsipHas Macca. 3aKOHBI COXPAaHEHHS MacChl U
sHepruu. 3akoH ABoraapo. MomspHblii 00beM Ta30B. OTHOCHTENBHAs IDIOTHOCTh Ta30B. PacueTsl 1Mo ypaBHEHHSIM
XUMHUYECKUX PEAKIIHi C UCIIOJIb30BAHUEM MAcChl, 00beMa (HOPMaJIbHBIC YCIOBHS) Ta30B, KOJUYECTRA BEIISCTBA

OK 01

Tema 2.2.
DIIEKTPOIUTHIECKA
s MUCCOLMAIUS U
HOHHEINA 00OMEH

OcHoBHOe CoaepKkaHue

Teopust 3NEKTPOIUTHUECKOW AMccouUanvu. VIOHBL. DNEKTPONUTBI, HEIIEKTPOJIUTHL. Peakuun HOHHOTO OOMeHa.
CocraBneHne peakluii HOHHOTO OOMEHa IyTEM COCTABIEHHS WX TMOJHBIX M COKpPAIIEHHBIX HOHHBIX YPaBHEHHH.
KucnoTHo-ocHOBHBIE peakluy. 3aaHus Ha COCTABICHNUE HOHHBIX PeaKInil

Konrpoabhas paGora 1 CtpoeHue BeniecTBa 1 XUMUYECKUE PEAKITUU

OK 01
OK 04




Paznen 3.

CTpOCHHe H CBOiliCcTBa HEOPraHnveCKMUX BEIIECCTB

16

Tema 3.1.
Knaccudukarys,
HOMEHKJIATypa U
CTpOeHHE
HEOPTaHWYIECKIX
BEIIECTB

OCHOBHOE cO/IepKaHue

[penmer Heopranuueckoid xumun. Kiaccudukanust HeopraHndeckux BeriecTs. [IpocThie 1 CI0KHBIC BEIIECTBA.
OCHOBHbI€ KJIACCHI CJIOKHBIX BEIIECTB (OKCHABI, THAPOKCHIBI, KUCIOTHI, COIM). B3anMOCBSI3b HEOPraHMYECKUX BEUIECTB.
ArperaTHble COCTOSIHUS BemecTBa. Kpuctamuimueckue u aMmop(HbIe BelecTBa. THITBI KPUCTAIIMYECKUX PEILIETOK
(aToMHas1, MOJIEKYJISIpHAsA, HOHHAS, METAJUINYECKas ). 3aBUCMMOCTh (hPHM3MUECKHX CBOMCTB BEIIECTBA OT TUIIA
KPUCTAJUINYECKON pelIeTKH. 3aBUCUMOCTh XMMHYECKOW aKTUBHOCTH BEIIECTB OT BU/Ia XMMUYECKOW CBS3M U THUIIA
KPHCTAIUIMYECKOH pemeTku. [IpnunHbl MHOr00Opasus BEIECTB

N3 aux NPAKTHYECKUE 3aHATUSA

HomenxuaTtypa HeopraHM4eCcKHX BEIIECTB: Ha3BaHNE BEIIECTBA UCXOJS U3 HX XUMUYECKOH (OPMYIIBI HITH COCTaBICHUE
XUMHYECKOH (DOPMYIIBI HCXO M3 Ha3BaHMA BemiecTBa o MexayHapogHon (MIOITAK) win TpuBrambsHOH HOMEHKIIATYpE.
Pemenne mnpakTHYecKHX 3aJaHUN MO KJIacCU(pHUKALWU, HOMEHKJIATYpe M XUMHUYECKHM (OpMyJiaM HEOPraHMYeCKHX
BEILECTB Pa3JIMYHbIX KJIAcCOB (yrapHbIi ras, yrJIEKUCIbIN ra3, aMMUaK, raleHas U3BecTh, HerameHas HU3BeCThb, TUTheBas
COJIa ¥ IpyTUX): Ha3bIBATh M COCTABIISATH (POPMYJIIBI XHMUUYECKHX BELIECTB, ONPENENISATh IPUHAIIEIKHOCTD K KIIaccy.
UcTounukn xumudeckoit nHpopmaiuu (cpencTs MaccoBoi nHGopmanuu, cetb MaTepreT u apyrue). [lonck nndopmannu
10 Ha3BaHMUAM, HICHTH(QHUKATOpaM, CTPYKTYpPHBIM popMmyiiam

OK 01
OK 02

Tema 3.2. dusuxo-
XAMHUYECKHUE
CBOMCTBA
HEOPTaHUYECKUX
BEIECTB

OCHOBHOe co/IepKaHue

Meramrel. Obnue puzndecKkne 1 XUMHIECKIe CBOMCTBAa MeTauioB. CIocoObI MOTy4YeHus. 3HaUYCHUE METAIIJIOB U
HEMETAJIOB B TIPUPOJIC U KUZHEICATEIHPHOCTH YE€IIOBEKA U OpraHu3MOB. Koppo3us METaIoB: BUIBI KOPPO3HH, CITOCOOBI
3aIIUTHl METALIOB OT KOPPO3UHU

Hemeramnsr. O0mue ¢pu3nueckue 1 XMMHYECKHE CBOMCTBAa HeMETaJuIoB. Tunnunelie cBoiicTBa HeMeTaiuoB [V— VII rpymnm.
Kraccudukaryst ¥ HOMEHKIATypa COeTUHEHNH HeMeTaioB. KpyroBopoTsl GMOTeHHBIX 3JIEMEHTOB B IPUPOIE

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMIECKUX BEIIECTB (OKCHIOB, THAPOKCUAOB, KHCIIOT, COJICH U Ap.).
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COCAMHEHNM, BRICIIUX OKCHAOB U THAPOKCUIOB

M3 Hux NMPAKTHYCCKHUE 3aHATUSA

CocTaBieHne ypaBHEHUN XUMUYECKUX PEAKIMH C y9aCTHEM MPOCTHIX U CIIOKHBIX HEOPTaHUYECKHUX BEIIECTB: METAIIIOB U
HEMETAJIJIOB; OKCHIOB METAlJIOB, HEMETAJIOB M aM()OTEPHBIX 3JIEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBAHUH H
aM(OTEepHBIX THAPOKCHUIOB; HEOPraHUUECKUX COJICH, XapaKTepHU3YIOIIUX X CBOWCTBA.

Perrenne mpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3a/JaHMil Ha CBOMCTBA, COCTaB, IOJNyueHHEe H Oe30macHoe
HCIIOJIb30BaHNUE Ba)KHEWIIINX HEOPraHMYECKHUX BELISCTB B OBITY M IPAKTUYECKON AEATEIbHOCTH YeJI0BEKa

OK 01
OK 02




OcHoBHOe coiep:KaHHne 2
Wnentudukains HEOPraHMUECKHUX BEIISCTB
Tema 3.3. JlaGopaTopHble 3aHATHS 2 OK 01
Wnentndukarms JlaboparopHas pabota «neHTnuKanys HeOpraHnIeCKUX BEIIECTBY. OK 02
HEOPraHU9E€CKUX | PerreHne HKCMIEPUMEHTANBHBIX 3a7ad 10 XMUMHAYECKHM CBOWCTBAM METAIUIOB M HEMETAJUIOB, 0 PACIIO3HABAHWIO M OK 04
BEIICCTB MTOJTyYE€HUIO COEAMHEHUI METaJJIOB U HEMETAJLIOB.
Wnentudukanys HEOPraHUYECKUX BEIISCTB C MCIOJIB30BAHUEM HUX (U3UKO-XUMHUYECKHX CBOMCTB, XapaKTEPHBIX
KaueCTBCHHBIX peakiuii. KauecTBeHHbIE peakinu Ha Cyb(haT-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHUS
Konrpoabnas pa6ora 2 CBoiicTBa HCOPraHHIECKHUX BEIICCTB
Paznen 4. CTpoeHue U CBOMCTBA OPraHNYEeCKUX BelleCTB 24
OCHOBHOE cO/IepKaHue 4
IlosiBiieHue U pa3BUTHE OPTaHUYECKON XMMHHU KaK HaykH. [Ipeamer oprannueckoil Xumun. MecTo 1 3HaueHue
Tema 4.1. OpPraHUYECKOW XMMHUU B CHCTEME €CTECTBCHHBIX HayK. OK 01
Kraccnbukarms, XUMHUYECKOoe CTPOCHHE KaK TOPSI0K COeIMHEHHSI aTOMOB B MOJIeKyIIe COTACHO MX BalCHTHOCTH. OcHOBHEIE TOIIOMKEHHA
CTpoeHEeE H TEOPHH XMMHUMECKOTO CTPOCHHS OPTaHMMeCKHX COCAMHEHIH A.M. bytnepoBa. YriepomHbIli CKENeT OpraHWYeCcKOU
HOMEHKTaTypa MOJIEKYJIbI. 3aBUCIMOCTh CBOHCTB BEIICCTB OT XMMHYECKOTO CTPOCHIS MOJICKYII. W3omepust U H30MepHI. }
OprAHHYECKHX [Monstne o QyHkUMOHANBHOW rTpymme. Paaukan. [IpuHIUIBL Knaccmpmcaunnv OpPraHUYECKUX COCIUHCHUU.
BEIIECTE MesxryHapoHas HOMEHKIIATypa U IPUHIIAITEI HOMEHKIIATYphl OpraHrndecKux coennHeHnid. [loraTrne 06 azorcomeprammx
COEIMHEHHAX, OWOJIOTHYECKH AaKTHUBHBIX BeIIecTBaxX (yTieBojax, J>XKHpax, Oenkax W [p.), BBICOKOMOJEKYJSPHBIX
COeAMHEHHAX (MOHOMED, MOJIIUMED, CTPYKTYPHOE 3BEHO)
N3 HuX mpakTHYecKue 3aHITHS 2
Homenkiiatypa opraHMYecKHX COENWHEHHI OT/ENBbHBIX KJIacCOB (HACBHIIICHHBIE, HEHACHIIIEHHbIE W apOMaTHYECKHe
YIJIEBOJOPOBI, CIUPTHI, (DEHOINBI, ANBACTHIBI, KETOHBI, KapOOHOBBIE KHCIOTHI M 1p.) CoCTaBlIeHHE TMOJNHBIX U
COKpAILICHHBIX CTPYKTYPHBIX ()OPMYJI OpPraHMYECKHX BEHICCTB OTICIBHBIX KJIACCOB, HWCIONB3YS WX Ha3BaHUS 10 2
CHUCTEMaTH4eCKON W TPHUBHAIBLHOW HOMEHKJIAType (ITWJICH, aleTHIIeH, TIUIEepuH, (eHod, (opMalbIerua, YKCycHas
KHCII0Ta, IHIKH). Pacdyers nmpocTeiimeii popmysl opraHudeckoil MOJIEKYJIbl, HCXOS M3 3JIEMEHTHOTO cocTaBa (B %)
OcCHOBHOE cojIepKaHue 12 OK 01




Tema 4.2.
CsoiicTBa
OpPTaHHYECKUX
COEIUHEHUN_

OH3HKO-XUMHYECKHE CBOWCTBA OPraHUYECKUX COCTUHEHUH OTAENBHBIX KIaccOoB (OCOOCHHOCTH KJIacCH(PHUKALUU |
HOMEHKJIATYPbl BHYTPH KJIacca; TOMOJIOTHYECKHI P M o0mas popMyia; u3oMepus; pu3ndecKue CBOWCTBA; XUMUYECKUE
CBOMCTBA; CIIOCOOBI MOTyYEHHUS):

— TpeAesbHbIE YIJIEBOJOPOABI (AIKaHbl M UKJIOANKaHbl). ['opeHne MeTaHa Kak OJWH W3 OCHOBHBIX MCTOYHHMKOB TEIUIa B
MIPOMBIIIUIEHHOCTH ¥ OBITY. CBOWCTBA MPUPOIHBIX YTIIEBOAOPOIOB, HAXOKICHHUE B IPUPOIE U IPUMEHEHHE ATKaHOB;

— HeTipeeIbHbIe (ANKEeHBI, aTKUHBI M aJIKaJUeHBI) M apoMaTHYECKHe YTIIeBOOpoabl. ['opeHne amneTmieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOT'0 TNIAMEHU JUI CBAPKHU U PE3KU METAIUIOB

— KHCITIOPOJICOJepKAIINE COeTUHEHHS (CITUPTHI ¥ PEHOIBI, KapOOHOBBIE KUCIOTHI U 3(UPHI, ATbJETUABI U KETOHBI, KHUPHI,
yrineBoabl). [IpakTuueckoe TpUMEHEHHE OJTWICHTJIHMKONA, DiHlepuHa, ¢enona. I[Ipumenenue ¢opmanbaeruaa,
aleTalbAerh/1a, YKCYCHOM KHCIOThl. Mblila KaK COJM BBICIINX KapOOHOBBIX KUCIOT. Moomyie CBOHCTBA MbLIa

— azoTcozepIKaIie COeMHEeHUS (AaMHHBI 1 aMHHOKHUCIIOTHI, O€TIKH). BBICOKOMOEKYIISIpHBIE COeTMHEHHSI (CHHTETHIECKHE
1 OWONOTHYECKU-aKTHBHEIE). MOHOMEp, IOIUMeEp, CTPYKTYpHOe 3BeHo. [lommmepuzaiusi 3ThieHa KaK OCHOBHOE
HaIPaBJICHUE €T0 UCIIOIH30BAHUS.

I'eneTnueckas CBsI3b MEKY KJIACCAMU OPraHUYECKUX COCAMHEHUN

OK 02
OK 04

N3 Hux npakTUYecKue 3aHATHS 10
CBoiicTBa OPraHNYeCKUX COSIUHEHUH OTAEIbHBIX KIacCOB (TPUBHAIbHAS M MEXIyHapOIHas HOMEHKIATypa, XUMUUECKHUE
CBOICTBa, CLIOCOOBI MOTyYeHNs): TpeAebHbIE (ATKaHBI U UKIIOATKAHBI), HEMPEISIbHbIE (ANKEeHBI, aTKWUHBI U aIKaINEHBI)
¥ apoMaTHYeCKHe YTIIEBOJOPOAbI, CHUPTHI U (EHONbI, KapOOHOBBIE KHCIOTH M 3(QUPHI, allbACTHAL 1 KETOHBI, aMUHBI U
AMHHOKHCIIOTBI, BBICOKOMOJIEKYJISIDHBIC COCIUHEHUS. 3aJaHHs Ha COCTaBJICHHE YPAaBHEHHH XHMHUYECKHX PEaKUUil C
y9acTHEM OPTraHWYECKUX BEHIECTB HA OCHOBAHMH MX COCTaBa M CTPOCHHUS
CocTraBneHue cxeMm peaxifyii (B TOM YHCIIe MO MPeI0KEHHBIM [IEMOYKaM IMpeBpaIleH il ), XapaKTepU3YIOMINX XUMHUIECKHe
CBOWCTBa OpPraHMYECKMX COEIMHEHUH OTHENBHBIX KJIAcCOB, CIIOCOOBI MX MONYYCHUS M Ha3BaHHE OPraHMYECKHX
COEIMHEHHH 0 TPUBHAIBHON MM MEXAYHAPOIHON CHCTEMATHYECKON HOMEHKIATYpE.

Pemenne mpakTHKO-OpUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUK Ha CBOMCTBA OPTaHUYECKHX COCTUHEHHUN OTAETHHBIX
KJIaCCOB

JlabopaTopHoe 3aHsITHE 2
“IIpeBpalieHust OpraHu4eCKUX BEIECTB MpH HarpeBaHuu'". [lomyyeHne aTuneHa u U3yuyeHne ero CBOUCTB.

MojienupoBaHre MOJIEKYJ U XMMHUYECKUX TPEBPAIICHUI Ha IPUMEpE dTaHa, ITUIICHA, alleTUIIeHa U JIp.

OcHoBHOe cojiepKaHue 6




Tema 4.3. buooprannueckne coeannenus. Ilpuvenenne m 6monornyeckas pojib yrieBoAoB. OKHCICHHE YIJIEBOJOB — MCTOYHHUK OK 01
Unentudukanys SHEPTHH JKUBBIX Opranm3MoB. OOjacTh MpUMEHEHUs aMHHOKUCIOT. lIpeBpamienust OenKOB MHIMM B OpTaHU3ME. OK 02
OpraHU4eCcKUX Bbuonornueckue ¢pynkuuu 6enxoB. bruonornueckue dyHkuuu kupoB. Poiab opraHnueckoll XuMHUK B PELLICHUH MPOOJIeM OK 04
BEIIECTB, UX MUIIEBOH 0€30MacHOCTH
3Ha4YeHHEe U
MIpUMEHEHHE B
OBITOBOH 1 " "
IPOMSEONCTBEEHOM Ponb opraHn4eckoil XMMHM B PEIICHUH NPOOJIEM SHEPreTHYECKOH O€30MIaCHOCTH, B PAa3BUTHUHM MEIULMHBL, (CO31aHNH
eATENBHOCTH HOBBIX MaTepHaJIOB, HOBBIX UCTOYHUKOB SHEPTUU (QIbTEpPHATUBHBIE UCTOYHHUKU 3HEprun). ONacHOCTh BO3JAEHCTBUS Ha
JeITOBEKA JKUBBIE OPTaHU3MBI OPTaHMYECKUX BEIIECTB OTAEIBHBIX KIAcCOB (YIIEBOAOPOIBI, CIUPTHI, (PEHOIIBI, XJIOPOPTaHHUYECKHE
MIPOM3BOAHBIE, AIBJETH/BI U JIP.), CMBICI HOKa3aTels NPeAEIbHO JONYCTUMON KOHIIEHTPALUU
JlaGopaTopHble 3aHATHSA
Wnentudukanys OPraHUYECKUX COCAMHEHUN OTACIbHBIX KiaccoB” MaeHTH(UKaIlUs OpPraHuYeCKUX COCIUHEHHI
OTICTBHBIX KJIAaccOB (Ha MpUMeEpe albJeTHAI0B, Kpaxmalna, YKCYCHOH KHCIOTHI, OCJIKOB M T.I.) C MCIOJIB30BAHUEM HX
(PU3UKO-XMMHUYECKUX CBOICTB M XapaKTEPHBIX KAUeCTBEHHBIX peakuuil. JleHaTypanus Oenka npu HarpeBaHuu. L[BeTHbIe
peakuuu OenkoB. BO3HMKHOBEHHE aHAJIMTHUYECKOTO CHUTHAJIA C TOYKM 3PCHMS XMMUYECKUX IIPOLECCOB NMPH NMPOTEKAHUU
Ka4eCTBEHHOW PEaKIMH, ITO3BOJISIONICH HICHTU(DUINPOBATH NPEATI0KEHHbIE OPraHUYEeCKHE BEIIECTBA
KonTpoabnas padora 3 CTpyKTypa U CBONCTBA OPraHUYECKUX BELIECTB
Paznen 5. KuHeTHYeckue M TepMOANHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHNA XUMUYECKUX peaKnmii-
OCHOBHOE CO/IepKaHue OK 01
OK 02
CkopocTh
XUMHYECKUX CKOpOCTh peakilii, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (PaKTOPOB: IMPHUPONBI PEarupYIOMINX BEIIECTB, KOHIECHTPAIHH
peaKiui. pearupyonmx BEUIECTB, TEMIEPaTypbl W IUIOMIAAH PEAKIUOHHON MOBEPXHOCTH. TeruioBble 3PQEKTHl XMMHUYECKUX
Xumuueckoe peakuuii. OK30- U 3HAOTEPMHUYECKHUE, PEAKIIHH.

O06paTuMOCTh peakiuii. XMMHUIEeCKOE PAaBHOBECUE M €T0 CMEIICHHE MO ISHCTBUEM Pa3IUIHBIX (PaKTOpOB (KOHIICHTPAIIHS
peareHToOB WM TPOAYKTOB PEaKIUW, MABJICHHUE, TEMIEparypa) Ui CO3[aHUS ONTHUMAJBHBIX YCIOBUHA MPOTEKAHHS
xuMuueckux npoiieccoB. [puniun Jle Ilatenbe




N3 Hux npakTHYecKue 3aHATHS 2
Perienne npakTHKO-OpHEHTHPOBAHHBIX 3aJaHUH Ha aHaIK3 (HPAaKTOPOB, BIMAIOUINX HAa U3MEHEHHE CKOPOCTH XUMHUYECKOH
paBHOBeECHE peakuuu, B T.4. C HO3HMLUHA SKOJOTHYECKH LEIeCO00pa3sHOro MOBEAEHHUS B OBITY W TPYIOBOH IEATEIBHOCTH B LEISX OK 01
COXpPaHEHHS CBOET0 370POBbS U OKPY’KAIOIIEeH MPUPOTHON CPEIBI. OK 02
Pemenune IMPAKTUKO-OPHUCHTUPOBAHHBIX 3aHaHHI>’I Ha MPUMCHCHUC NIPpUHIUIIA Jle-IllaTense IJI HaXOXICHUA HallpaBJICHUSA
CMELICHHUS] paBHOBECHS XUMHUUECKON peaKkMy 1 aHaIu3 (PaKTOPOB, BIMSAIOLINX HA CMEIIEHHE XUMHUUECKOT'O PABHOBECHS
Paznen 6. PacrBopsI 10
OcHOBHOe coiepKaHue 4 OK 01
PactBopenne kak ¢usumko-xuMuueckuil mpouecc. PactBopbl. CrocoObl NMPUTOTOBIEHHUS PacTBOPOB. PacTBOPHMMOCTS. OK 02
Tema 6.1. MaccoBass 1onsi pacTBOpeHHOro BemiecTBa. CMBICHI TOKas3aTelsl INPEAENbHO JIOIMyCTUMON KOHLEHTpAlMU U €ro OK 07
Toustre o UCTIOJIb30BAHUE B OIIEHKE SKOJIOTUUECKON 6€30MacHOCTH.
pacTBopax [IpaBuna 5K0JIOTHUECKH [eNeco00pa3HOro MOBEACHUS B OBITY U TPYIOBOH AEATEILHOCTH B LENAX COXPAHEHHs CBOETO 2
3JI0POBbS M OKPY’KaIOIIEH NPUPOIHOMN CPebl; OIIACHOCTh BO3JEHCTBHSI Ha KUBBIC OPIaHU3MBbI OIIPEICIICHHBIX BEIIECTB.
Pemenne mpakTHKO-OPMEHTHPOBAHHBIX pPACUYETHBIX 3aJaHWA Ha PAacTBOPHI, HCIIONB3yeMble B OBITOBOH U
TPOU3BOACTBEHHON AESITEILHOCTH YEJIOBEKA
Tema 6.2. OK 01
Uccnenosanne OK 02
CBOICTB pacTBOpPOB o o OK 04
CHOBHOe€ cofep:kaHue VccinenoBanue cBOICTB pacTBOPOB 6

N3 nux jgadoparopusble 3ansaTusi [Ipurorosnenue pacTBopoB, [IpuroroBineHne pacTBOPOB 3aJaHHON (MaccoBOH, %)
KOHLIEHTPALXH (C MPaKTHKO-OPUEHTUPOBAHHBIMU BOIIPOCAMH) U ONPE/ICIIEHUE CPEbl BOAHBIX PACTBOPOB.
Pemenwne 3aa4 Ha MPUTOTOBJIIEHUE PACTBOPOB




HpO(l)eCCI/IOHaHBHO-OpHeHTI/IPOBaHHOC coiepkaHue (conepmaﬂne NPUKJIATHOTO MOZIyJIH)

Xumusi B ObITY M IPOU3BOJACTBEHHOM JeATEJHLHOCTH YeJI0BeKa

Xumus B OBITY U
MPOU3BOJICTBEHHOMN
JIESATSILHOCTH
YelIoBeKa

OcHoBHOe CoaepKaHue

Hogeiimme q0oCTHKEHUS XUMUYECKONH HAyKU MU XUMUYECKON TEXHOJIOTHH. POib XUMHH B 00CCIICYCHUH 3KOJIOTHUCCKOM,
SHEPreTUYECKOW M TMINEBOW O€30MacHOCTH, pPa3BUTHU MEIUIMHBL. [IpaBuiia mMmoWcka W aHaIM3a XUMHUYECKOU

MHQOPMAIK U3 Pa3IUIHbIX UCTOYHUKOB (Hay4Has U yuyeOHO-Hay4dHas JUTepaTypa, CpeiCTBa MaccoBOi MH(pOpMauuy,
ceTh MHTEpHET)

N3 Hux NPAaKTUYECCKUEC 3aHATUHA Ilouck U aHamu3 KEHCOB O MNPUMCHCHUN XUMUUYCCKUX BCUICCTB U TEXHOJIOTHH C
yueToOM 6YI[YH.[€I71 HpO(l)CCCI/IOHaHLHOfI JACATCIBHOCTH II0 TCEMaM: Ba)KHEHIIIIE CTPOUTCIIBHBIC MaTCpUalbl,
KOHCTPYKIOMOHHBIC MaT€puajbl, KpacKH, CTCKJIO, KEpaMHuKa, MaTcpualibl JIA JJICKTPOHHUKHW, HaHOMaTCpHalbl,
TCKCTHUJIbHBIC BOJIOKHA, MCTOYHUKH JSHEPIrur, OPraHM4YC€CKHUEC U MHUHCPAJILHBIC yI[O6peHI/I$I, JICKapCTBCHHLIC BEIIIECTBA,
OBITOBAs XUMHUSL. 3aH_II/ITaZ Hpe)_'[CTaBHeHI/Ie PE3YJIbTAaTOB PCUICHUA KCHCOB B (l)OpMe MMHH-JOKJIaga C Hp€3CHTaI_II/I€I>i

OK 01
OK 02
OK 04
OK 07

CamocrosTeabHast padora [loaroroButhk npe3eHTanuio Ha TeMy «CBOKWCTBAa OPraHUYECKUX COCAMHEHUID)
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3. YCJIOBUSI PEAJIMBAIIMU YYEBHOM JJUCHUIIJINHBI
3.1. TpeOoBaHMsA K MUHUMAJIBHOMY MaTepPHAJbHO-TEXHHYECKOMY 00ecrnedeHHI0
Peanuzanus yueOHOI TUCHUIUIMHBI TpeOyeT Haln4usl yueOHOro kabuHera « XUMHUA»;
O6opynoBanue yueOHOTo KabUHeTA!
- IOCA/I0YHbIE MECTa MO KOJIMUYECTBY 00YYarOIINXCS;
- pabouee MeCTO IpenogaBaTess;
- BBITSDKHOM TIKad;
- Habop XMMUYECKOH MOCYAbI M MPUHAIIIKHOCTEH IS Ta00pAaTOPHBIX U MPAKTHYECKUX PadoT;
- HabOPBI PEAKTUBOB OPraHUYECKUX U HEOPTAaHUYECKUX BEIECTB;
- KOMIUIEKT Y4eOHO-HArSIIHBIX Tocoomii o yuebnoit aucuurumue OY .06 Xumus
TexHuyeckue cpeacTBa 00yUeHHUS:
- KOMITIBIOTEP C JIMLEH3MOHHBIM IIPOIPaMMHBIM 00€CIICUEHUEM;
- MyJIbTUMEHAPOCKTOP
- BKpaH
OoOopynoBanue Jjgaboparopuu W padouyuMx MecT JAaOOpPaTOPMU: MEH3YPKH, IUIMETKU-
KareJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, MPEIMETHbIE U MOKPOBHBIC CTEKJA, IJIAHIIETHI JJIs
KaleJbHBIX peakuui, (QuiIbTpoBalibHAs Oymara, IPOMBIBAJIKH, CTEKJISHHbIE MPOOUPKH, PE3HHOBBIC
npoOKH, (HOHApUKH, HAOOp PEAKTUBOB, CTCKJISIHHBIE MAJOYKH, IITATUBBI I MPOOUPOK; MEPHBIC
LWIMHIPBI, BOPOHKHU CTEKJISTHHBbIC, BOPOHKH JenuTenbHble nmuauHapudeckue (50-100 mut), ctynku c
necTukoM, (aphopoBbIE YAIIKH, MUHIETHI, (QUIBTPb OyMaKHbIE, BaTa, Mapis, YacOBHIE CTEKJa,
AIIEKTPOIUTUTKHY, J1a0OpAaTOPHBIE IITATHUBBI, CIHUPTOBBIC TOPENKU, CHUYKH, MPUOOP ISl MOTYYCHHS
ra3oB (WM MpoOUpKa ¢ Ta300TBOJHOM TPYyOKOH), AeprKaTenu Al MPOOUPOK, CKISTHKU JJIST XpaHEHUS
PEaKTHBOB, pa3JaTOYHbIE JIOTKU; XuMmu4eckue ctakanbl (50, 100 u 200 mu1); mmartenau; MUHICTHI,
TUTEJIbHbIC IIUMIBI; CEKYHIOMEpPHI (TaiiMepsl), MepHble poOupku (Ha 10-20 mi1) 1 MepHbIE KOJIOBI
(25, 50, 100 u 200 mu), BonsHas OGaHs (WJIM TEPMOCTAT), CTEKJISTHHBIE MAJ0YKH; KOHUYECKHE KOJIObI
qst tutpoBanus (50 m 100 mi1); MHAUKATOpPHBIE MOJOCKU Jyisi ompeneneHuss pH u cranmaptHas
WHIUKATOpHAs IIKaja; yHUBEPCAIbHBIA HHAUKATOP; uneTku Ha 1, 10, 50 mu (wm mo3zatopsl Ha 1, S u
10 mu), GrOpeTKH Uisi TUTPOBaHUS, MeauuMHCKUe mmpunbl Ha 100-150 mui, maGopatopHbie w/wim
aHanuTU4eckue Bechl, pH-MeTpbl, cymuapHbIN mKad, u 1p. 1adopatopHoe 000py10BaHHE
3.2. UudopmanuonHoe odecneyeHue 00yueHus
Ilepeyenb pexkoMeHayeMbIX Y4eOHbIX u3AaHui, HWHTepHeT-pecypcoB, IONOJHHUTEILHOM
JIUTEPATyphI
OcHoBHasi JiuTepaTypa
1.  TI'muaka H.JL.OGmas xumus. (CI1IO). YuebHoe mocobue : yuebnoe nocodue / H.JI. I'muaka. —
M.: KuoPyc, 2022.
2. Tabpuensn, O. C. Xumus s npodeccuil U CenuaibHOCTeH TEXHUIECKOTO MpOoQHIs: yueOHUK
s CITO [Tekct] : yuebnuk / O. C. I'abpuensu, U. I'. OctpoymoB. - M: U3natenbckuii meHTp
"Axkagemus'", 2022 - 272 c.
3. Epoxun FO.M. , KoBaneBa WM. b.Xumus nmns nmpodeccuit u crienuaibHOCTEH TEXHUYECKOTO W
€CTECTBEHHO-HAY4YHOro mnpoduiei: y4eOHMK Ijsi CTYAEHTOB MNPO(eCCHOHAIBHBIX 00pa30BaTENbHBIX
opranuzanuii-M.: Akagemus, 2022
HNHuTepHeT pecypcsl
v baszosas komrekims D5C BOOK.ru
3.3 AKTHBHbIE M1 HHTEPAKTHUBHbIE 00pa30oBaTe/ibHbIE TEXHOJOTHH, HCIIOJIb3yeMble B
ay/IMTOPHBIX 3aHATHAX:
npoOjeMHasi JIKIWs, WMHTEPAKTUBHAS OSKCKYpPCHSA, TEXHOJOTMS MalbIX TpyII, CEeMHHAp,
MYJIbTUMEANIHAS [TPE3eHTAIIMSI, IeJI0Basi Urpa.
3.4. Ilpn peanu3anuu o0pa3oBaTeJbHOH NMPOrpaMMbI MOXKET MPUMEHSTHCS 3JIEKTPOHHOE
oOydeHue U TUCTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTUH.
3.5. KaapoBoe o0ecnieuenue
OOpazoBaTenbHass ~ OpraHu3alys,  OCYLIECTBIAMONMIAs  OOpa3oBaTENbHYI  JESATEIBHOCTD,
peanu3yomas OCHOBHYIO 00pa3oBaTEeNbHYIO MPOrpamMMy, YKOMIUIEKTOBAHO KBaJIM(UIIMPOBAHHBIMU



KaJpaMd. YpOBEHb KBaIM(UKALUK IPernoAaBaress IO JUCLUIUIMHE COOTBETCTBYET: BBICLIEE
npodeccuonansHoe odpazoBanue, COOTBETCTBHE YPOBHS KBaTH(PHUKAIMU pAaOOTHUKA 00pa30BaTEILHOM
OpraHu3aly TpeOOBAHUAM, IPEIbSBIAEMbIM K KBATH(PUKALIMOHHBIM KATETOPUSM.

KBanudukanus neparornyeckux pabOTHUKOB OPraHMU3aLUi, OCYIIECTBISIIOIUX 00pa30BaTEIbHYIO
JeSITeNbHOCTb, OTPAXKAET:

® KOMIIETEHTHOCTh B IpPEIMETHOM 00JaCTH 3HAaHUM U METO/1aX 00yUYeHMUS;

e CcpOpPMHUPOBAHHOCTh T'YMAHHUCTHYECKOW  MO3MIMH, TO3UTUBHOW  HANpaBIEHHOCTH  Ha
[Ie1arOrMYECKYIO JESITeIbHOCTD;

e OOUIYI0 KYJbTYypYy, OIpPEACNSIONUIYI0 XapakTep U CTWIb IeJaroru4eckor JesTeNbHOCTH,
BIIUSIIOLIYIO HA YCIEIIHOCTD ME€Aarornyeckoro O0IIeHus U O3UIIMIO M1e1arora;

® CaMOOPraHM30BAaHHOCTb, SMOLMOHAIIBHYIO YCTOMUNUBOCTb.

VY nemarormueckoro pabOTHHMKA, pPEATU3YIOLUIET0 OCHOBHYIO 00pa30BaTElbHYIO IpOrpammy,
c(OpMHPOBAaHBl OCHOBHBIE KOMIIETEHIMH, HEOOXOAUMBIE Al OoOecleUeHUs peaau3aluyu TpeOOBaHUMI
@denepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa MW YCHEUIHOTO  JOCTH)KEHUS
00yyaroIUMUCs MIIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS OCHOBHOM 00pa30BaTENIbHON MIPOrpaMMBbl, B TOM
4KCJIe YMEHUS:

e o0ecreynBaTh YCIOBHS JJIS YCIEIIHOM JAEATENbHOCTH, MO3UTUBHOW MOTHBALUM, a TaKXke
CaMOMOTHBHUPOBaHMS 00YUaIOIIMXCsl; OCYLIECTBIIATh CAMOCTOATENIbHBIN MOUCK U aHATIU3 UH(POPMALIUY C
MTOMOLUIbIO0 COBPEMEHHBIX HHPOPMALIMOHHO-TIOUCKOBBIX TEXHOJIOTU;

e paspabaThiBaTh NMPOrpaMMbl Y4eOHBIX IPEIMETOB, KypCOB, METOAWYECKHE U JUIAKTUYECKHE
MaTepuaibl, BBIOMpAaTh YYEOHMKH W  y4eOHO-METOAMYECKYIO JIMTEpaTypy, pPEKOMEHIIOBATb
00yyYaroImuMCs JIOTOJIHUTENbHbIE HCTOUHUKU MH(OPMAIMK, B TOM YUCIIE HHTEPHET-PECYPCHI;

e BBHIABIATH M OTpakaTb B OCHOBHOM 00pa3oBaTelIbHON MporpamMme CHEeHU(pHUKYy OCOObIX
o0Opa3oBaTeNbHbIX NOTPEOHOCTEH (BK/IIOYAsl perMOHalbHbIE, HAIIMOHAIbHbBIE U (MJIM) 3THOKYJIbTYpPHBIE,
JMYHOCTHBIE, B TOM YHCJIe HOTPEOHOCTH OJIApPEHHBIX AeTeH, AeTell ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU
3I0pOBbSl U JIETEH-MHBAIMJOB); OPraHU30BBIBATb M COMNPOBOXKIATh Y4YEOHO-HCCIEA0BATENbCKYIO H
MIPOEKTHYIO JAEATEIbHOCTh 00YYaroIIUXCs, BBIIOJHEHUE UM UHAUBUYaTbHOTO IIPOEKTA;

® pealn30BBIBATH MEJArOrn4eckoe OLICHWBAHHUE AEATEIbHOCTH OO0YYaroIuXcs B COOTBETCTBUHU C
TpeboBanusamu CraHzapra, BKJIOYasi: IPOBEACHHUE CTAPTOBOM M NPOMEXKYTOYHOH JMAarHOCTHUKH,
BHYTPUKOJUIE[DKHOTO ~ MOHUTOPUHIA,  OCYIIECTBJIEHHUE  KOMIUIEKCHOM  OLEHKM  CIIOCOOHOCTH
oOyyarolmuxcs pemarb y4eOHO-NpPaKTHUECKue M y4eOHO-I03HaBaTeIbHbIE 3a/1auM; MHCIOJIb30BAHUE
CTaHJAPTU3UPOBAHHBIX M HECTAHJAPTHU3UPOBAHHBIX PAa0OT; MPOBEICHHE MHTEPIPETALUU PE3yJIbTaTOB
JOCTHKEHUH 00yUaromuxcs;

e yucnonbs3oBaTh Bo3MokHOCTH WKT, paboTtath ¢ TEKCTOBBIMHU peJaKTOpaMH, 3JIEKTPOHHBIMH
TabJMLaMu, 3JIEKTPOHHOM 1OYTOM 1 Opay3epamMu, MyJIbTUMEIUNHBIM 000PYAOBAHUEM.

HenpepbIBHOCTh TPO(ECcCHOHANBHOTO pPa3BUTUS PAOOTHUKOB OPraHU3alMM, OCYIIECTBIISIOLICH
o0pa30BaTeNbHyI0 JESITEeNbHOCTb, PEAIU3YIOLIE OCHOBHYIO 00pa30BaTENIbHYIO MPOTPAMMY CPEIHEIr0
obmero oOpa3oBaHusi, OOECIEYMBAECTCS OCBOGHHEM HMMHU JIOTIOJIHUTENbHBIX MPO(EeCcCHOHATBHBIX
IIpOrpaMM o MpOoQUITIO MeAArornyecKou e TeIbHOCTH HE PEKe YEM OJIMH pa3 B TpU roja

4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHHUSI YYEBHOI
TV CHUTIIMHBI

KonTponbs u oneHka pe3yJabTaToB OOYy4YEHMsI OCYILIECTBISIETCS IpenojaBaTelieM B Ipoliecce
MPOBEJICHUS MPAKTUYCCKUX 3aHITHA W JIA0OPATOPHBIX padOT, TECTUPOBAHMS, A TAKXKE BBITIOTHEHUS
00y4JaloImUMUCS WHAMBUAYAIbHBIX 3aJlaHUuM, TPOEKTOB, HccienoBaHuil. Pe3ynpTaTel 0O0yueHus
OTIPEICIISAIOT, YTO OOyYaroluecs MOJDKHBI 3HATh, MOHMMATh W JAEMOHCTPHUPOBATH IO 3aBEPIICHUU
W3YUYEHUS TUCLUIIINHBI.



Jdnst gopMupoBaHUsi, KOHTPOJIS M OLUEHKHU Pe3yJibTATOB OCBOCHHUSl Y4eOHOH JUCHMILIHHBI
HCII0JIB3YeTCs CHCTeMa OLEHOYHBIX MepONPUSTHH, NPeIcTABJISIONIAA CO000H KOMILIEKC y4eOHbIX
MepONpHUATHI, COIJIACOBAHHBIX C pe3y/JbTaTaMU 00y4eHUs] U C(POPMYJIMPOBAHHBIX € Y4eTOM
®PI'OC COO (mpeameTHbIe pe3yabTaThl N0 gucuuiinge) u ProcC CIoO.

Ne OK Monyab/Pa3nen/Tema Pe3yabTaTt 00yuenus | Tunbl OLIEHOYHBIX MePONPUSATHI
I OcHoBHOe cofiepkaHHe
1 Pa3gen 1. OcHOBBI DopMy.THPOBATH 0a30BbIE
CTPOEHHUs BellecTBa NOHATHS U 3aKOHbI XUMHU
1.1 | OK01 |Crpoenune aromoB CoCTaBIATh XUMUYECKHE 1. Tect «CTpoeHHE aTOMOB XHMHUYECKUX
XMMHYECKHUX JIEMEHTOB U | (hOPMYJIIbI COEJUHEHHH B 3JIEMEHTOB M IPUPOJA XUMHUIECKOH CBSI3M».
TIPUPOJIa XUMUYECKOH COOTBETCTBHH CO CTETeHbI0  |2. 3a/1auy Ha cocTaBlICHNE XUMUYECKHX (popmy
CBSI3H OKHCIICHHSI XUMHYECKUX JIBYXaTOMHBIX COEJMHEHHH (OKCHIOB,
3JIEMEHTOB, UCXO/ISI U3 Cynb(UI0B, THAPUIOB H T.II.).
BAJICHTHOCTH U 3. 3azaHus Ha UCIIOIH30BAaHNE XUMUYECKON
3JIEKTPOOTPULIATEIBLHOCTH CHMBOJIMKHM ¥ Ha3BaHUI COEIMHEHUH 110
HOMEHKJIATYpE MEKIYHAPOIHOTO COr3a
TEOPETUUECKON U MPUKJIATHOW XUMHUH U
TPUBHUAIBHBIX HA3BaHUH [UIS COCTABIICHHS
XUMHUYECKHX (POPMyIT IBYXaTOMHBIX COCANHEHUI
(oxcunoB, cynb(GUIOB, THAPUIOB H T.II.) U APYTHX
HEOPraHMYECKUX COEJMHEHUH OTAEIBHBIX
KJIaccoB
1.2 | OK 01 |Ilepnoguueckuii 3akoH 1 | XapakTepu3oBaTh 1. Tect «Metamnueckue / HEMETAUTNIECKUE
OK 02 |rabnuua JI.11. MeHzeneeBa|XuMuueckre 3J1€MEHTHI B CBOWCTBA, ANEKTPOOTPHULIATEIFHOCTD U CPOJICTBO
COOTBETCTBHUHU C UX K 3JICKTPOHY XUMHNUYCCKUX DJICMCHTOB B
TIOJIO’KEHHUEM B COOTBETCTBHE C UX 3JIEKTPOHHBIM CTPOCHUEM U
MEePUOANYECKOI cUCTEME MOJIOKEHHUEM B MEPUOJUYECKOMN CUCTEME
xumuueckux aeMeHToB .M. [xumuueckux snemento [I.M1. Menzaeneenay.
MenzeneeBa 2. IlpakTHdeckue 3aaHus Ha yCTAaHOBICHNE
CBSI3U MEXY CTPOEHHEM aTOMOB XUMHYECKUX
3JIEMEHTOB M IEPHOINYECKIM U3MEHEHUEM
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX
Coe[ll/IHeHI/Iﬁ B COOTBETCTBUHU C ITOJIOKCHHUEM
Ilepnonuueckoii cucreme.
3. IIpakTHKO-OpHEHTUPOBAHHBIE TEOPETUIECKUE
3aJaHMs Ha XapaKTepU3alnio XUMUIECKUX
3JIEMEHTOB: «MeTainueckne / HeMeTaUTNIeCKHe
CBOMCTBA, JJIEKTPOOTPHLIATEIEHOCTD U CPOJICTBO
K QJICKTPOHY XUMHYECKUX HJIEMEHTOB B
COOTBETCTBHE C UX DJIEKTPOHHBIM CTPOCHUEM U
TIOJIO)KEHHEM B TIEPHOIUUECKOI cUcTEMe
xuMmudeckux anementoB J.M. MenneneeBay»
2 P XapakTepu30BaTh THIIBI KonTpoabHasi padora
a3nes1 2. XuMu4ecKkune .
o T XHMHYeCKHX peakuuii «CTpoeHHe BelecTBa M XHMUYeCKHe
peakuum»
2.1 | OKO01 |Twumer XuMHIECKHX CocTaBnsaTh peakuu 1. 3amaun Ha cocTaBIeHUE YPaBHEHUH PEaKIHA:
OK 04 |peaxmmii COCIMHEHUS, PA3JIOKEHHUS, — COeIMHEHHS, 3aMEIEHHS, Pa3JI0KCHNU,

oOMeHa, 3aMeIIeHMS,
OKMCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKITNH

oOMeHa;

— OKUCITUTENBHO-

BOCCTAHOBUTEIILHBIX PEAKIIUI C UCTIONB30BaHUEM
METO/a DJICKTPOHHOTO OasiaHca.

2. 3amauu Ha pacyeT Macchl BEIIeCTBA UITH
00béMa

ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce uin 00bEMY OJIHOTO M3 y4aCTBYIOIIHMX B
PEaKiuy BEIIECTB; PaCUEThI

Macchl (00bEMa, KOJTMYeCTBa BEIECTBA)
MPOJTYKTOB PEAKIIUU, €CIIA OJTHO U3 BEIICCTB




HUMECT MPUMECHU

2.2 OnexTpoauTHYecKas CocCTaBsATh ypaBHEHUS 1. 3amaHus Ha cocTaBleHUE MOJIEKYISIPHBIX U
JUCCOIMAIUS U HOHHBIH | XUMHUYECKUX PEaKIUU HOHHBIX peaKIuii C y4acTHEM KUCIIOT, OCHOBaHUH
obMeH MOHHOTO 0OMEHA C YJaCTHEM |H COJeH, yCTaHOBJICHHE U3MEHEHUS KUCIIOTHOCTH

HEOPTraHMYECKUX BEIIECTB cpensl
2. JIaboparopHas paboTa "THIIBI XUMHUYECKUX
peaxmmii”
3 Pa3nen 3. Ctpoenne u HccaenoBath cTpoeHue U KonTpoabHasi padora
CBONiCTBA CBOIMCTBA HeOpraHn4ieckux |«CBOMCTBa HEOPrAaHHYECKHX BellecTB)»
HEOPraHM4ecKHuX BelllecTB
BellecTB

3.1 | OKO0l [Knaccudpuxanus, Kraccudumuposars 1. Tect «HoMmeHKk1aTypa 1 Ha3BaHHE
HOMEHKJIATypa U CTPOCHUE | HEOPTAHUYECKUE BELIECTBA B | HEOPraHMUECKUX BEILECTB UCXOMAS U3 UX
HEOPraHMYECKHUX BEIIECTB [COOTBETCTBUH C UX CTPOCHUEM | XUMUYECKOH (hOPMYJIBI HIIM COCTABIICHNE

XUMHUUECKOH (HOPMYIIbI UCXOAS U3 HA3BaHMS
BELIECTBA [10 MEXKTYHAPOIHON UM TPUBUAIBHON
HOMEHKIIAType».
2. 3amaun Ha pacyeT MacCcOBOM JOJH (MACCHI)
XMMHYECKOTO 3JIEMEHTa (COETUHEHHS) B
MOJIEKyJe (CMECH).
3. IIpakTryeckue 3aaHus 10 KiaccupuKanm,
HOMEHKJIATYPE U XMMUYECKHM (hopMyiam
HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KIACCOB.
4. IlpakTHdecKue 3aaHusl Ha OTIPEeIICHNE
XMMHYECKOH aKTHUBHOCTH BEILECTB B
3aBUCHMOCTH BHJIa XMMHYECKOH CBSI3U U THIIA
KPHCTAJUINIECKON PEIIETKN
3.2 | OKO0l |Pusnko-xummdeckne YcranaBnuBath 3aBUCHMOCTH | 1. TecT «Oco6eHHOCTH XUMUIECKHX CBOMCTB
OK 02 |cBoiicTBa HEOPraHUUECKHX | (PU3UKO-XUMUIECKUX CBOMCTB |OKCHIOB, KUCIIOT, OCHOBAHHH, aM(pOTEPHBIX
BEIIECTB HEOPraHHYECKHX BEIIECTB OT |TUAPOKCHIIOB U COJIEH.
CTPOCHHUS aTOMOB ¥ MOJIEKYJI, |2. 3aaHus Ha COCTaBJIEHUE ypaBHCHUN
a TaKke THUIa XUMHMYECKHX PeakIfil ¢ ydacTueM MPOCTHIX U
KPHUCTAJUTNYECKOH PEIETKH  |CIIOXKHBIX HEOPTaHNYECKHUX BEIIECTB: OKCHIOB
METaJIOB, HEMETAJNIOB ¥ aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUIECKUX KUCIIOT, OCHOBAHHH
1 aM(OTEPHBIX THAPOKCHIOB, HEOPTAHNIECKUX
coJeil, XapaKTepU3yIOLIUX UX CBOICTBA U
CIIOCOOBI IIOTyYCHHSI.
3. IIpakTHKO-OpHUEHTHPOBAHHBIE TEOPETUIECKHE
3aJlaHMs Ha CBOICTBA U MOJTyueHHE
HEOPraHMUYECKHX BEILECTB
3.3 | OKO0l |Mnentudukarms HccnenoBath kauecTBeHHbIE | 1. IIpakTHKO-OpHEHTHPOBAHHBIC 3aJJaHUS TIO
OK 02 |HeopraHH4ecKUX BEIIECTB |peaKIMH HEOPTaHUUECKUX COCTAaBJICHUIO XUMHUYECKUX PEaKLUi C y4aCTHEM
OK 04 BEIIECTB HEOPraHWYECKHX BEIIECTB, HCMONb3YEMBIX IS
WX UICHTU(DUKAIINN.
2.JIabopatopHas padoTta: “Unentudurkarnms
HEOpraHMYECKHX BEIleCTB”
4 Paznen 4. Ctpoenue n HccaenoBars cTpoeHue u KontpoabHas padora
CBOWCTBA OpraHmyeckux |CBOHCTBA OPraHHYECKHX «CTpoeHne 1 CBOMCTBAa OPraHNYeCKUX
BelllecTB BelIeCTB BeIECTB)
4.1 | OKO01 [Knaccudwukaims, Knaccuguruponars 1. 3amaHus HA COCTaBJICHUE HA3BaHUMA

CTPOEHHUE U HOMEHKJIaTypa
OpPTaHUYECKUX BEIIECTB

OpPraHn4eCKUe BCUICCTBA B
COOTBETCTBHH C UX CTPOCHUEM

OpPraHUYECKUX COCAUHEHUN 10 TPUBUAIBHOU WU
MEXIYHapOJHONW CUCTEMATUYECKOM
HOMEHKJIAType.

2. 3aiaHys Ha COCTABJICHUE MTOJIHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (POPMYIT
OpPraHUYECKUX BELIECTB OTAEIbHBIX KIACCOB.

3. 3agauu Ha ompeaeNeHne npocTenen




(hopMyJIBI OPraHMYECKONW MOJICKYJIbI, ICXOIS U3
3JIEMEHTHOT0 cocTaBa (B %)

4.2 | OK 01 [CsoiicTBa opraHnueckux |¥YcTaHaBIMBaThH 3aBUCUMOCTD |l. 3afaHus Ha cocTaBlIeHUE ypaBHECHUN
OK 02 |coeawHEHUN_ (HDMBHKO-XMMHUYECKUX CBOUCTB |XUMHUYECKUX PEAKIU C yIaCTHEM OPTaHHIECKUX
OK 04 OpraHUYECKHX BEIIECTB OT BELIECTB HA OCHOBAHUHU UX COCTAaBa U CTPOCHUSL.
CTPOCHHS MOJICKYJTI 2. 3agaHust Ha COCTABJICHUE YPABHEHHI
XMMHYECKUX PEAKIUH, HIUTIOCTPHPYIOIINX
XUMHYECKHE CBOMCTBA C yUETOM MEXaHU3MOB
MIPOTEKAHMSI TAHHBIX PEaKIUH U TeHETHIECKON
CBSI3M OPTaHMUYECKUX BEIIECTB Pa3HBIX KJIACCOB.
3. PacueTHble 3a/1auu 10 YPaBHEHUSM peaKIuii ¢
y4aCTHEM OPTaHUYECKHX BEIIECTB.
4. JIaboparopnoe 3ausTue “llpeBpamienns
OPTaHWYECKUX BEIIECTB NPH HarpeBaHUH'"
43 | OKO01 |HpenTnduxanns UccrnenoBats kauectBenHble | l.IIpakTHKO-OpHeHTHPOBAHHBIE 3a1aHUS 10
OK 02 |opraHMYecKHX BEIIECTB, |pEaKIMH OPTaHWIECKUX COCTaBJICHUIO XMMHUYECKHUX PEAKIHH C y4aCTHEM
OK 04 |ux 3HaueHwe u COCIMHEHUH OTAEIBHBIX OpPTraHWYECKUX BEUIECTB, B T.4. HCIOIb3YEMBIX
TIPUMEHEHHE B OBITOBOM M |KIIacCOB JUISL UX UAECHTH(HUKAIUK B OBITY U
MIPOU3BO/ICTBEHHOI MPOMBIIIJICHHOCTH.
JIESITEIIBHOCTH YEJIOBEKA 2.JIabopatopHast 3anstue “Unenrndpuxanus
OpPTaHWYECKUX COSAMHEHUI OTIEIbHBIX KJIaCCOB”
5 Paznen S. Kunernueckue | Xapaktepu3oBaTh BIAMsSTHUE
U TEPMOAMHAMHUYECKHE |pa3JMYHBIX (AaKTOPOB Ha
3aKOHOMEPHOCTH paBHOBecHe H CKOPOCTh
NPOTEKAHUSA XHMHYeCKHX peakuuii
XUMHUYECKHUX pPeaKuuii
5 OK 01 |CkopocTh XUMHUYECKUX XapakTepu3oBaTh BIUSHUE IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
OK 02 |peaxmmii. XuMudeckoe KOHIICHTPAIIUH PearupyromuX |3adaHus Ha aHATN3 (PaKTOPOB, BIUIIOMNX Ha
paBHOBecue BEIIECTB U TEMIIEPATypbl HA |U3MEHEHUE CKOPOCTU XUMUYECKOH pEeaKkLyu.
CKOPOCTh XUMHYECKUX [IpakTHKO-OpUEHTUPOBAHHEIE 33/1aHUS Ha
peakuui npuMmeHenue npunuuna Jle-Ilarense pis
XapaKkTepu30BaTh BIUSHUE HaXOJKIECHUS HAIIPABJICHUS CMEILCHUS
W3MEHEHHS KOHIICHTPAIUN PaBHOBECHSI XUMHUYECKOM PEaKINN 1 aHAIH3
BEIIIECTB, PEAKINH CPeABl U |(aKTOPOB, BIUSAIONINX HAa CMEIICHNE
TEMIIEpaTyphl Ha CMEIICHHE  [XMMHYECKOTO PaBHOBECHS
XMUMHYECKOTO PaBHOBECHS
6 HccaenoBaTh HCTHHHBIE
Pazgen 6. PacTtBopnl PacTBOPHI C 3aJaHHBIMH
XapaKTePpUCTHKAMU
6.1 | OKO0l |ITonsarue o pacTBOpax Pa3znuyarh ucTuHHBIE 1. 3azaun Ha NPUTOTOBJIEHUE PACTBOPOB.
OK 02 PacTBOPBL 2. IIpakTHKO-OpUEHTUPOBAHHBIE PACUETHBIE
3aJlaHys Ha TUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMble B OBITOBO U MMPOM3BOACTBEHHON
JIeSITeIbHOCTH YeJoBeKa
6.2 | OKO0l |HccnenoBanue cBoicTB Hccnenosath Gpusmnko- JlabopatopHoe 3anstue “TIpurorosneHue
OK 04 |pacTtBOpOB XUMHUYECKHE CBOMCTBA pacTBOpoB”
HUCTHHHBIX PaCTBOPOB
II | ITIpodeccoHaATLHO-OPHEHTHPOBAHHOE CO/lep:kaHue (coaepiKaHue MPUKJIATHOI0 MO1YJI)
7 Pazgen 7. OueHuBaTh nocjaeICTBUS 3ammTa Keiica (¢ yueTom Oyayuiei
Xumus B ObITY U OBITOBOM U npogeccHOHAIbHOM JeATeIbHOCTH)
NPOM3BOCTBEHHOM NPOU3BO/ICTBECHHOM

AEATECJIbHOCTH Y€J0BECKa

JeATeILHOCTH YeJI0BeKa C
MO3UIINI DKOJIOTHYECKOM
0€30IacCHOCTH

OK 01
OK 02
OK 04

Xumust B OBITY U
TIPOM3BOICTBEHHOM
JeATEeNbHOCTH YeI0BeKa

OneHuBaTh NOCIEACTBUS
OBITOBOI 1 MPON3BOJCTBEHHON
JIESITEIbHOCTU YEJIOBEKA C

Ketic (¢ yuerom Oyaymied mpodeccHOHATEHOM
JeSITEITBHOCTH)




OK 07 MO3UINHA 0€30IIaCHOCTH
I[IK 1.6
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