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Pabouas nporpamma y4eOHOH TUCIUIIIMHBI pa3paboTaHa B COOTBETCTBHUH C:

» npukazoM MuHucTepcTBa oOpa3oBanus u Hayku Poccuu ot 17 mast 2012 roma Ne413 «O6
YTBEpPXKIEHUH (helepaIbHOTO TOCYAapCTBEHHOIO 00pa3oBaTeNbHOIO CTaHIapTa CPEJHEro oOIIero
obpasoBanus» (3apeructpupoaHo B Munucrepcte roctuuuu Poccum ot 07 mons 2012 roxa
Ne24480) (B pemaxuuu IlpukazoB MunuctepcTBa obpazoBanust u Hayku Poccum ot 29.12.2014 N
1645, or 31.12.2015 N 1578, ot 29.06.2017 N 613, [IpukazoB MuHucTepcTBa IpocBeleHus Poccuu
ot 24.09.2020 N 519, ot 11.12.2020 N 712, ot 12.08.2022 N 732);

» TIpuMepHOH paboduel mporpaMmbl 00IEe0oOpa3oBaTeNbHON AHCHMILIMHON «XHUMHSY,
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29.09.2022, ytBepxaeHo Ha 3acemaHud CoBera IO OLEHKE COIEPXKAHHsS M KauyecTBa NPUMEPHBIX
mporpamMM 0011e00pa3oBaTeIBHOrO IUKJIA CPEIHEro NnpohecCHOHAIPHOTO 00pa30BaHUs, MIPOTOKOI
Nel4 o1 30.11.2022 rona

Oprann3anusi-pa3padoT4uK: rocy1apcTBEHHOE OI0/PKeTHOE yupexeHue KanuHuHrpaackoi
obnacTu npodeccuoHabHas 00pa3oBaTeNbHAs OpraHu3alys « TeXHOIOTHUeCKUH KOJUIEK»

PazpaboTunk:
Vpamkwraa H.A. 3aBenyromuit YMO

PaccmoTpena Ha 3aceiaHUM MeTOJHUYEeCKO# Kadenpbl « MaTeMaTH4ecKuX, €CTECTBEHHOHAY YHBIX
CIIMILIMH ¥ HHPOPMAIIMOHHBIX TexHooruit». [Ipotoxon Ne 1 ot 30 aBrycra 2023 roa

PexomennoBana MeTOMHMYECKHM COBETOM IOCYJaPCTBEHHOTO OIOPKETHOTO yUIPEXKIECHHUS
KanuuuHrpaackoi o6nacti mpodeccHoHaNbHOM 00pa3oBaTeNbHON OpraHu3anuel
«TexXHOIOrHYeCKHH KOJIEIK»,

npotokon 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
CHeuanucToB cpenHero 3BeHa B coorBercTBUU ¢ PI'OC mno cneunansHoctu 38.02.08 Toprosoe aeno,
yKpylnHeHHas rpynna crnenuanbHocted 38.00.00 DxkoHOMUKa U yTIpaBJICHUE.

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. IlnanupyemMble pe3yJibTaThl 0CBOECHHS 0011e00pa3oBaTebHON AUcHUILUIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'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 aKTHBHOMW JIEATEIBHOCTH TEXHOJIOTHUYECCKON M CONUATBHON
HATIPaBJICHHOCTH, CIIOCOOHOCTh  WHHWIMUPOBATh, IUIAHUPOBATH U
CaMOCTOSTEIIFHO BBIMOIHATH TAKYIO JCSITEIBHOCTB;

- HHTEpEC K pa3indHbIM chepaM npodecCHOHANTBHOM A TEbHOCTH,
OBjlaieHne  YHMBEPCAIbHBIMH  Y4eOHBLIMH  NO3HABATEIbHBIMH
JedCTBUSIMU:

a) 0a30BbIe JIOTHYeCKHUe JeiicTBHSI:

- CaMOCTOATENBbHO (OPMYJIHPOBATE M AKTYaIH3HPOBATH IMPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIHMBAThH CYIICCTBEHHBIH MPU3HAK FITH OCHOBAHUS JIJIs CPAaBHECHUS,
knaccuukanuu u 0000IIeHNUS;

- OMNpPENeNATh LEIH NEATCIFHOCTH, 3a/1aBaTh MapaMETPhl U KPUTEPUU KX
JOCTUKEHUS,

- BBIABIIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMATPUBAEMBIX
SIBIICHUSX;

- BHOCHUTb KOPPEKTHUBHI B JEATEIBHOCTh, OIEHHBATH COOTBETCTBUE
Pe3yIBTaTOB LEJSIM, OLICHUBATH PUCKHU TIOCIICACTBUHN NEATCIHHOCTH,

- pa3BUBaTh KPEATUBHOE MBIIIICHIE TIPU PEIICHUH KU3HCHHBIX IPOOIeM
0) 0a30BbIe UCCJIEIOBATENbCKIE IeHCTBUS:

- BIAQJETh HAaBBIKAMH Yy4eOHO-HCCIICIOBATCILCKOW U
JIeATENIbHOCTH, HAaBBIKAMHU pa3pelieHus npooiiem;

- BBIABJIATH HpI/I‘-II/IHHO-CJ'IEI[CTBeHHI)Ie CBs3HU U aKTyaJ'[I/ISI/IpOBaTI) 33.)13.‘-1}/,
BBIBUTATh THIIOTE3y €€ peImeHHus, HaXOIUTh apryMeHTHl s
JIOKA3aTeNbCTBA CBOMX YTBEP)KIACHHH, 3a/1aBaTh MapaMeTphl U KPUTEPHU
pelIeHus;

- aHANM3WPOBATH TIONYYCHHBIE B XOJIe PpEIICHHUS 3aJa4yd Pe3yJIbTaTHl,
KPUTHYECCKH OI[CHUBAThH UX JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MCHCHHE B
HOBBIX YCIIOBHSX;

- YMETh MEPEHOCUTH 3HAHUS B MMO3HABATENBHYIO U MPAKTUIECKYIO 00IacTH
KUBHCACATCIbHOCTH,

- YMETh MHTETPUPOBATH 3HAHWS U3 PA3HBIX IPEAMETHBIX 001acTe;

- BBIIBUTATh HOBBIE HWJIEH, TpeniaraTb OPHUTHHAIBHBIE IOIXOABI U
peIIcHNS;

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




- CIIOCOOHOCTE UX MCIIOJIH30BAaHUA B ITIO3HABATEILHOMN U COIMATIBEHON
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 o0s1acTH HeHHOCTH HAYYHOTO MO3HAHUS:

- c(OpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOW IPAKTHKH,
OCHOBAHHOT'O Ha JAMAJIOre KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B NOJIUKYJIBTYPHOM MHPE;

- COBEpILICHCTBOBAHUE S3bIKOBOM M YMTATENBCKON KyIbTyphl KaK CpEICTBa
B3aUMOJICHCTBUS MEXAY JIObMHU U MO3HAHUS MUPA;

- OCO3HaHWE [EHHOCTH HAyYHOH  JEATeNPHOCTH, TOTOBHOCTH
OCYIIECTBIIATh  NMPOCKTHYID W  HCCIENOBATEIBCKYIO  ACSTEIbHOCTH
WHAWBHUIYAITBHO U B TPYIIIIC;

OBiiaienne  yYHUBEPCAJIbHBIMH  Y4eOHBIMH  MO3HABATEIbHBIMHU
JNeldCTBUSIMU:

B) padoTa ¢ nHpopManueii:

- BJIaACTb HABBIKaAMHU IOJYYCHUSA I/IH(i)OpMaI_II/II/I U3 HCTOYHHUKOB Ppa3HbIX
THIIOB, CAMOCTOSITENIbHO OCYLIECTBIISATH IIOUCK, aHAJIN3, CUCTEMATU3ALHIO
W HHTEpHpeTanuio HWHGOPMAIMU  pasdudYHBIX BHAOB H  GoOpM
MIPEACTaBICHNUS;

- co3/1aBaTh TEKCTHl B PA3NMUYHBIX (OpMaTax C YYeTOM Ha3HauCHUS
MHQOpPMAaNMU W IIENEBOW ayAWTOPWH, BBIOMpas ONTHMalbHYIO (opmy
NIPEICTABICHUS U BU3YyalIU3aLlUY;

- OLEHHUBATh JOCTOBEPHOCTb, JIETHTUMHOCTh HHGpOpMaInuu, ee
COOTBETCTBUEC NIPABOBBIM U MOPAJIbHO-3TUYCCKHUM HOpMaM;

- HCIIOJIb30BaTh CpEACTBa I/IH(I)OpMaIlI/IOHHI)IX 1 KOMMYHUKAIIUOHHBIX

- 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




TEXHOJOTHA B  PEIICHWHM  KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX H
OpraHU3alHOHHBIX 3aJad ¢ COONIOACHHEM TPEOOBAHUHA 3PrOHOMHUKH,
TEXHUKH O€30MacHOCTH, THTHEHBI, PecypcocOepekeHHUs, IPAaBOBHIX U
9THYECKUX HOPM, HOPM MH()OPMAITMOHHOH 0€3011acHOCTH;

- BJIaJIeTh HaBBIKAMH PACIIO3HaBaHM U 3alIUTH HH(POPMAIHH,
UH(pOpMaLMOHHOM 0€30IaCHOCTH JINYHOCTH;

OK 04. DddexruBHO
B3aUMOJIEHCTBOBATh U
paboTaTh B KOJIJIEKTUBE
1 KOMaHJIe

- TOTOBHOCTB K CAMOPa3BUTHUIO, CAMOCTOATENBHOCTH M CAMOOIIPENENEHUIO;
-OBJIaICHNE HAaBBIKAMU Yy4EeOHO-HCCIIEOBATEIbCKOW, IPOEKTHOM W
COLMAJIBHON AEATENBHOCTH;

OsgiiaieHne YyHUBEPCaAJbHBIMH KOMMYHHKATHBHBIMH JeHCTBHAMU:

0) coBMecTHas AeSITeTbHOCTD:

- IOHMMaTb M  HCIOJB30BaThb NPEUMYIIECTBA KOMAaHAHOM U
WHMBHUYalbHON PabOThI; - TPUHUMATh LIEIN COBMECTHOH AEATEIBHOCTH,
OpraHU30BbIBATE M KOOPAMHHUPOBATH JEHCTBUA IO €€ JOCTHIKEHUIO:
COCTaBJIAATh IUIAH JCHCTBUM, paclpeneisTb POIM € y4eTOM MHEHUU
YYaCTHHKOB 00CYaTh Pe3yIbTaThl COBMECTHON paboThI;

- KOOpDAMHMPOBAaTb U BBIIONHATH pabOTy B YCIOBUSX PpEaIbHOIO,
BHPTYaJIbHOTO M KOMOMHHPOBAHHOT'O B3aUMO/IEHCTBS;

- OCYIIECTBIIATh MO3UTHBHOE CTPATETUYECKOE IMOBEICHHE B PA3INYHBIX
CUTYalUsIX, HPOSBIATH TBOPUYECTBO U BOOOPAKEHHE, ObITH MHUIIATUBHBIM
OsgilaieHNe YHUBEPCAJILHBIMH PeryJIITHBHBIMH JICHCTBHAMU:

') NPpUHSATHE ce0sl U APYTUX JIIOJei:

- NpPUHUMATh MOTHBBI M apryMeHThl JAPYTHX JIIOACH INpH aHalu3e
pE3yIbTATOB AESATEIBHOCTH;

- IPU3HABATh CBOE IPABO M IPAaBO JIPYTHUX JIFOAEH Ha OIINOKY;

- pPa3BHBaTh CIIOCOOHOCTh NOHMMATh MHP C TIO3UIIMH JIPYTOTr0 YelIOBEKa,;

- YMeTh IUTAHUPOBAaTh W BBIOJHATh XMMUYECKUH IKCTIEPHUMEHT (IIpEeBpalLlCHUS
OPTaHWYECKUX BEILIECTB IPH HArPEBaHUH, IOJNyYCHHE 3THIICHA M M3YyYEHHE €ro
CBOMCTB, KaUEeCTBEHHbIC PEAKIUM HA aJIbACTUABI, Kpaxmal, YKCYCHYIO KHCIOTY;
JeHaTypanyst OEJIKOB IpH HarpeBaHWH, LBETHBIC PEAKIMH OEJIKOB; MPOBOAUTH
peaKi HOHHOTO 0OMEHa, OTIPENENSTh CpeLy BOAHBIX PACTBOPOB, KAUECTBEHHBIE
peakunu Ha cyibdar-, kapOOHAT- M XJIOPUA-aHUOHBI, HA KAaTHOH aMMOHWUS,;
pemars SKCHepuMeHTalIbHBIe 3a1aun 1o TeMaM "Metamis!" 1 "Hemeramnsr") B
COOTBETCTBMM C IIpaBMJaMH TEXHHKH O€30MacHOCTH Mpu oOpaiieHuud ¢
BEILIECTBAMH U JIa0OPaTOPHBIM OOOPYNOBAHUEM; MPEACTABIATH PE3YJIbTAThI
XMMHYECKOTO 3KCHEpHMEHTa B (OpME 3aluCH yPaBHEHHH COOTBETCTBYIOIINX
peakuuii 1 GopMyINpPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTaTOB

OK 07. ConeticTBOBaThH
COXpaHEHHIO
OKpYXKaIoLIei cpeapl,
pecypcocOepeReHuIO,
IIPUMEHSTH 3HaHUS 00
M3MEHEHHUH KIINMaTa,
TIPUHITUITEL
OEpEIKITHBOTO
MIPOU3BOJICTBA,

s pekTuBHO
JIeCTBOBATh B
Ype3BbIYaHbIX
CUTYAIHSIX

B 00J1acTH 3K0JI0rH4ecKOro BOCIIUTAHUSA:

- copMHPOBAHHOCTh DKOJOTHYECKOH KYJIbTYpHl, TOHHMMaHWE BIUSHHS
COLIUAIBHO-?)KOHOMMYECKHUX IIPOLECCOB HAa COCTOSHUE MPUPOAHON u
COLIMAIBHOW CpeZbl, OCO3HAHUE TIIOOATBHOTO XapakTepa 3KOJIOTMYECKHX
npooJeMm;

- IUITAHUPOBAaHUE U OCYIIECTBICHHUE ACUCTBUH B OKpYXalolleW cpene Ha
OCHOBE 3HaHUs LeJIed yCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHUE JEHCTBUN, MIPUHOCSIIUX BPeJ OKPYXKAIOLIEH Ccpene;

- yMEHHE TIPOTHO3MPOBaTh  HEOJIATONPHATHBIE  HKOJOTHYECKHE
MOCTIEICTBHS TPEPUHIMAEMBIX JIHCTBUH, TPeOTBpaIaTh UX;

- paclIpeHNe OMNbITa AEATEIBHOCTH SKOJIOTHYeCKOI HalpaBIeHHOCTY;

- OBJIaJICHHE HABBIKAMH Y4eOHO-UCCIIEI0BATENIECKOM, IPOSKTHOM 1
COIMAILHOM AESATEIbHOCTH;

- copMupoBaTh  NPEACTABICHHS: O  XHUMHYECKOH  COCTaBIIOLICH
€CTeCTBCHHOHAYYHOM KapTHHBI MHpa, PONM XUMHM B TIO3HAHUM SBICHUI
npupossl, B  (GOPMHPOBAaHMM MBIIUIEHHS W KYJIbTYpbl JIMYHOCTH, €€

(hyHKIIMOHATIBHOM TPaMOTHOCTH, HEOOXOAWMOW IS pEIIeHHS MPaKTUYECKUX
3aa4 ¥ DKOJIOTHMYECKH OOOCHOBAHHOTO OTHOLIEHHSA K CBOEMY 3J0pPOBBIO U
TIPUPOAHOH CpELE;

- YMETh COOJIOIaTh MpaBUIIa SKOJIOTHYECKH IIeTIECO00Pa3HOTO IMTOBEICHUS B OBITY
W TpPyIOBOHW JESATENbHOCTH B IENSAX COXPAaHEHHS CBOETO 3/0pOBbSI W
OKpY>aIolIeH IPUPOJHON Cpelibl; YIUTHIBATh OMIACHOCTH BO3/ICHCTBUS HA XKHBbIC
OpPTaHM3MBI ONPE/ICIICHHBIX BEIIECTB, IOHUMAsi CMBICI ITOKa3aTellsl MpeaeIbHON
JIOIYCTUMOMN KOHLIEHTPALUH




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 72
BT. U..

TEOPETHUUECKOE 3aHATUE 24
IIPAKTUYECKUE 3aHATUS 26
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

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 3neKTponUTHYECKON aucconuanuu. MOHBL DNEKTPOIUTHI, HEIICKTPOJMTHL. Peakiiuu uMoOHHOrO OOMEHa.
CocTaBrieHue peaknuii HMOHHOTO OOMEHA ITyTeM COCTABIICHUS WX TIOJMHBIX M COKPAIICHHBIX WOHHBIX YpPaBHECHUH.
KucioTHO-0CHOBHBIC peakItii. 3aqaHusl Ha COCTABICHNE HOHHBIX PEaKITni

N3 Hux 1aGopaTopHble 3aHATHSA

JlaGopaTopHas paboTa “TUIBI XUMUYECKUX peaKLnii”.

HUccnenoBanne THIIOB (110 COCTaBY M KOJMYECTBY MCXOMHBIX U O0Pa3yIOIIMXCS BEIIECTB) U MPU3HAKOB XUMUYECKIX
peaknuii. [TpoBeneHne peakiuii HOHHOTO 0OMeHa, ONpeeIIeHHe CPEeIbl BOIHBIX PACTBOPOB. 3aTaHUA Ha COCTABICHUE
WOHHBIX PEaKIUil

Kounrpoabnas paGora 1 CTtpoeHue BeliecTBa U XUMUYECKUE PEAKITUI

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 2
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

JlabopaTtopHas padora 6
“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 XMMHYECKIX
XMMHYECKHUX JIEMEHTOB U | (hOPMYJIIbI COEJUHEHHH B 3JIEMEHTOB M IPUPOJA XUMHUIECKOH CBSI3H».
TIPUPOJIa XUMUYECKOH COOTBETCTBHUH CO CTETICHBIO 2. 3a1a4n Ha COCTABJICHHE XUMHYECKUX
CBSI3H OKHCIICHHSI XUMHYECKUX (hopMyJ1 IByXaTOMHBIX COETMHEHHHI (OKCHIOB,
3JIEMEHTOB, UCXO/ISI U3 cyab(UI0B, THAPUIIOB U T.IL.).
BAJICHTHOCTH U 3. 3aaHus Ha MCHOJIB30BAaHUE XMMUYECKON
3JIEKTPOOTPULIATEIBLHOCTH CHMBOJIMKHU ¥ Ha3BaHUI COEIMHEHUH 1O
HOMEHKJIAType MEXAYHapOJHOTO COI03a
TEOPETUYECKON U MPUKIAJHON XUMHUU U
TPHUBHAIIBHBIX HAa3BaHWUH JUIA COCTABICHUS
XMMHUUYECKHUX (POPMYJI IByXaTOMHBIX
coenHeHui (OKCUIOB, CYJIL(GHIOB, THIPUIOB U
T.I1.) U IPYTUX HEOPTaHUYECKUX COETNHEHUH
OTJEJIBHBIX KIIACCOB
1.2 | OKO01 [Ileprnomnueckuii 3akoH u | XapakrepuzosaTh xumuueckue |1. Tect «Metaimieckue / HEMETATMYECKUE
OK 02 |rabnuua /I.11. MenzneneeBa|aieMeHTbI B COOTBETCTBHH C X |CBOMCTBA, 3JIEKTPOOTPHULIATEILHOCTD U
TIOJIO)KEHHEM B IEPHOINYECKON |CPOJICTBO K JIEKTPOHY XUMHUYECKHUX AIIEMEHTOB
CHCTEME XUMHUIECKUX B COOTBETCTBHE C UX 3JIEKTPOHHBIM CTPOCHUEM
anemenToB JI.M1. MenneneeBa |u MonoKEHUEM B MEPUOIUYECKON CUCTEME
XuMuueckux sneMeHToB [1.M. MenzneneeBay.
2. IlpakTdecKue 3a1aHus Ha yCTAaHOBIICHNE
CBSI3U MEX/Y CTPOCHHUEM aTOMOB XMMHUUECKHX
3JIEMEHTOB M IIEPHOINYECKIM H3MEHEHNEM
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX
CoeﬂI/lHeHI/Iﬁ B COOTBCTCTBUMU C INOJOXKCHUCM
Ilepuoguueckoii cucreme.
3. IIpakTHKO-OpHEHTUPOBAHHbBIE TEOPETUIECKHUE
3aJ[aHusl Ha XapaKTepU3aluio XUMHYIECKUX
3JIEMEHTOB: «MeTammnaeckue /
HEeMeTaJUINYEeCKHe CBOICTRa,
JIEKTPOOTPHUIATEIIEHOCTD M CPOJICTBO K
OJICKTPOHY XUMHNYCCKUX DJIEMECHTOB B
COOTBETCTBUE C UX AIIEKTPOHHBIM CTPOSHHUEM 1
MIOJI0’)KEHUEM B IEPHOANIECKON CUCTEME
xuMmudeckux anemenToB J.M. MenneneeBay»
2 Pasnes 2. Xumuaeckue XapakTepu3oBaTh THIbI KonTpoasHas pabora
T XHMHYeCKHX peakuuii «CTpoeHne BemecTBa 1 XUMHYECKHe
peaknum»
2.1 | OKO01 |Twumer XuMH4IECKHX CoCTaBIATh PeaKuu 1. 3amaun Ha cocTaBlIeHNE YpaBHEHUN pEaKIIHii:
OK 04 |peakuuit COEMHEHUS, Pa3JI0KEHHUS, — COCAMHEHUS, 3aMEILECHHUS], PA3JIOKEHU,

O6MeHa, 3aMCIICHUA,
OKHCJIIUTCIIBHO-
BOCCTAaHOBUTCJIbHBIC pCaKIIUN

oOMeHa;

— OKHCITUTETBHO-

BOCCTaHOBUTEIILHBIX PEAKIIUH C
HCIOIh30BaHUEM METOA DIICKTPOHHOTO
Oamanca.

2. 3amaun Ha pacyeT Macchl BEMIECTBA HITH
00BEMa

ra30B [0 U3BECTHOMY KOJIMYCCTBY BEIIECTBA,
Macce Wik 00bEMY OIHOTO U3 yYacTBYIOUIUX B
PEaKIMK BEIICCTB; PacUEThI




Macchl (00bEMa, KOJTMUECTBA BEIIECTBA)
MIPOJIYKTOB PEAKIMH, €CITU OJHO U3 BEIIECTB
UMeeT IIPUMECH

2.2 DNEKTPOTUTHIECKAS CocTaBnsATh ypaBHEHHSA 1. 3aganus Ha COCTaBICHHE MOJICKYJISIPHBIX U
JIICCOIMAIUSI U MIOHHBIH  |XMMHYECKUX PEaKI[Md HOHHOT'O |MOHHBIX PEaKIri ¢ y4acTHeM KHCIIOT,
oOMeH oOMeHa ¢ yJacTuem OCHOBAaHHHU U COJICH, yCTAaHOBIICHHE M3MCHECHUS
HEOPTaHMYECKUX BEIIECTB KHUCIOTHOCTH CPEIIBI
2. JJaboparopnast padota "THIBI XUMUYECKHX
peakuuii"
3 Pa3gen 3. Ctpoenue u HccaenoBath cTpoeHue u KontpoabHasi pabora
cBOiicTBa CBOICTBa HEOPTaHUYECKUX «CBoliCTBAa HEOPTAaHMYECKHX BEIIECTB)
HEOPraHH4eCcKUX BelIeCTB
BellecTB
3.1 | OKO01 [Knaccudpuxanus, Kiaccudumuposars 1. Tect «HomeHkaTypa 1 Ha3BaHUE
HOMEHKJIaTypa U CTPOCHHUE | HEOPraHUUECKUE BEI[eCTBA B HEOPTaHMUYECKUX BEIIECTB UCXO U3 UX
HEOPTaHMYECKUX BEIIECTB |COOTBETCTBHHU C X CTPOCHHEM |XMMUYECKOH (hOpMYIIBI MIIH COCTABIICHHE
XUMHUYECKOH (pOPMYITBI NCXOIS U3 HA3BAHUS
BEIIIECTBA 110 MEXTyHAPOTHOH FITH
TPUBHATHHON HOMEHKIIATYPE.
2. 331241 Ha pacyeT MaccOBOM /10 (MaccChl)
XMMHUYECKOTO JIEMEHTa (COCMHEHNS) B
MOJIEKYJIe (CMECH).
3. [IpakTuueckue 3a1aHus 10 KilacCU(BHUKALIUH,
HOMEHKJIAType U XUMHUYECKUM (POpPMyIIaM
HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB.
4. [IpakTH4ecKkue 3aaHUs Ha ONIPEICIICHIE
XIMHUYECKOH aKTHUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOHN CBSI3U M THIIA
KPHCTAJUTMYECKOH pelIeTKH
3.2 | OKO0l |®usuko-xuMu4yeckue YcranasnmuBath 3aBUCHMOCTE | 1. TecT «OcOOEHHOCTH XHMHUYIECKUX CBOMCTB
OK 02 |cBoiicTBa HEOPraHMYECKHUX | HU3UKO-XMMUYICCKUX CBOMCTB | OKCHIIOB, KHCJIOT, OCHOBaHHUMH, aM()OTEPHBIX
BEIIECTB HEOPTraHMUYECKUX BEIECTB OT  |TUAPOKCUIOB U COJEii».
CTPOCHUS aTOMOB M MOJIEKYJI, a |2. 3aaHus HAa COCTABIICHUE YPaBHEHUI
TaKKe THUIA KPUCTAJUTMYECKON |XUMHUYECKUX PEaKluii ¢ y4acTHeM MPOCTBIX U
pemeTKH CJIO’KHBIX HEOPTaHUYECKHUX BEUICCTB: OKCHIOB
METaJUIOB, HEMETAJIOB X aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHWYECKUX KHCIIOT,
OCHOBaHMH ¥ aM(OTEPHBIX THIPOKCUIOB,
HEOPTaHMUYECKUX COJIeH, XapaKTepU3YIOLIUX UX
CBOMCTBa M CIIOCOOBI TIOTyYESHUSI.
3. IlpakTHKO-OpHUEHTHPOBAHHBIE TEOPETUIECKIE
3a/laHus Ha CBOWCTBA U MOJIyUYEHUE
HEOPTaHMYECKUX BEIICCTB
33 | OKO0l |Hnentndpukamms HccnenoBaTs KaueCTBEHHBIE 1. [IpakTHKO-OpHUEHTHPOBAHHBIE 3a1aHHSI 1O
OK 02 |HEeopraHWYeCKHX BEHIECTB |peaKI[Ui HEOPTaHHIECKUX COCTaBJICHUIO XUMHYECKUX PEaKIuii ¢
OK 04 BELIECTB y4acTHEM HEOPraHUYECKUX BEILECTB,
HCTIONB3YEMBIX [UIS UX UACHTH(DHUKALINY.
2.JlabopatopHnas padota: “UaeHTHdUKAIHS
HEOpPraHUYECKHUX BEIIeCTB”
4 Pasznen 4. Ctpoenne u HccaenoBats cTpoeHHE H KonTtpoasnas padora
CBOWCTBA OpraHHyecKux |CBOMCTBA OPraHHYECKHX «CTpoeHHUE U CBOWCTBA OPraHM4YecKuX
BellecTB BeleCTB BeIlIeCTBY
4.1 | OKO01 [(Knaccudpukamms, Knaccugummposats 1. 3aganns Ha cOCTaBJICHUE Ha3BaHUN

CTPOCHHE W HOMEHKJIaTypa
OpPTraHUYECKUX BEIICCTB

OPraHn4€CKUC BCUICCTBA B
COOTBETCTBUM C UX CTPOCHHUECM

OpPraHMYeCcKUX COCTUHEHUN 110 TPUBUATBHOMN
WA MEXIYHAPOIHOW CHCTEMATHIECKOM
HOMEHKJIAType.

2. 3ajgaHus Ha COCTaBJIEHUE MOJIHBIX U
COKPAIICHHBIX CTPYKTYPHBIX (OPMYIT




OpPraHMYECKUX BEIECTB OTIENBHBIX KJIACCOB.

3. 3agaun Ha ompeseneHue npocTeieit
(OpMyJIBI OPraHHYECKOI MOJIEKYIIbI, UCXOAS U3
3JIEMEHTHOTO cocTaBa (B %)

4.2 | OK 01 [CgoiicTBa oprannueckux |¥YcraHaBiamBaTh 3aBUCHMOCTh | 1. 3amaHus Ha cOCTaBIIEHHE ypaBHEHHUH
OK 02 |coenuHeHUIA_ (U3NKO-XMMAYESCKUX CBOMCTB  |XMMHYECCKHX PEaKIIi ¢ yIacTHEM
OK 04 OpPTaHUYIECKUX BEIIECTB OT OpPTraHWYECKNX BEIIECTB HA OCHOBAaHNH HX
CTPOEHUS MOJIEKYJI COCTaBa U CTPOCHUS.
2. 3aaHus Ha COCTABJIECHUE YPaBHEHUN
XUMHUYECKHUX PEaKINi, HILTIOCTPUPYIOLINX
XMMHYECKHE CBOMCTBA C yUETOM MEXaHU3MOB
MPOTEKAHUSI TaHHBIX PEAKIIUN U TEHETUYECKOM
CBSI3M OPTaHMYECKUX BEIIECTB PAa3HBIX KJIACCOB.
3. PacyerHble 3aauu 0 ypaBHEHUSIM pEaKLUi
C y49acTHeM OPTaHHYECKUX BEIIECTB.
4. JTaboparopnoe 3ansitue “IIpeBpammenus
OpPraHMYECKHX BELIECTB IIPU HarpeBaHUH"
43 | OKO01 |HpenTuduxanus HccnenosaTth KadeCTBEHHBIE 1.IIpakTUKO-OpUEHTUPOBAHHBIE 3aJaHUS 110
OK 02 |opraHM4yecKux BEIECTB, |pEaKIUH OPraHUYECKUX COCTaBJICHUIO XUMHUECKUX peakIuil ¢
OK 04 |ux 3HaueHue u COEMHEHUH OT/eNbHBIX y4acTUEM OPIaHUYECKUX BEILIECTB, B T.4Y.
MIpUMEHEeHHE B OBITOBOM M |KJIACCOB HCTOJB3YEMBIX [UIA UX UACHTH(PHUKALINU B OBITY
HPOHU3BOJICTBEHHOM 1 TIPOMBIIUIEHHOCTH.
JeSITeTbHOCTH YeJI0BEKa 2.JIaboparopHas 3ansaTre “UneHTndukaris
OpPTraHUYECKUX COEANHEHUH OTAEIBbHBIX
KJIacCOB”
5 Pazpnen 5. Kuneruyeckue | Xapakrepu3oBaTrh BIUsIHHE
U TepMOAMHAMMYECKHE |pa3JU4YHbIX (aKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHe M CKOPOCTh
NPOTEKAHUS XHMHYEeCKHX peaKmui
XHMMYECKHUX peaKui
5 OK 01 |CkopocTh XUMHUECKUX XapakTepu3oBaTh BIUSIHUEC IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
OK 02 |peaxmuii. XumMudeckoe KOHLICHTPAIMX pearupyromux |3aJaHus Ha aHau3 (akToOpoB, BIMSIOINX Ha
paBHOBeECHE BEILECTB M TEMIIEPATyphl HA N3MEHEHHE CKOPOCTH XMMHUUYECKOH PEaKIH.
CKOPOCTh XUMHUECKUX peakuunii |[IpakTHKO-OpHEeHTHPOBAHHBIC 3aJaHUS Ha
XapakTepu30BaTh BIUSHAE npumenenne npunmmna Jle-1larense ams
M3MEHEHHS KOHIICHTPAINN HaXOX/ICHNS HAlIPaBJICHNS CMEICHNS
BEIIECTB, PEAKIUH CPEbl U PaBHOBECHUS] XUMHUYECKON pPEeaKIUK U aHATIU3
TeMIepaTyphl Ha CMELICHNE (haKTOpOB, BIUSIONINX Ha CMELICHUE
XMMHUYECKOTO paBHOBECHS XMUMHUYECKOT0 paBHOBECHS
6 HccaenoBate HCTHHHBIE
Pa3nen 6. PacTtBopnl PacTBOPHI C 3aJaHHBIMH
XapaKTepUCTUKAMU
6.1 | OKO01 [IlonsTue o pacTBOpax Paznuyarh uctuHHBIC pacTBOPHI | 1. 3amaun Ha TPUTOTOBJIICHUE PACTBOPOB.
OK 02 2. IIpakTHKO-OpUEHTHPOBAHHBIC PACUCTHBIC
3a7jaHusI Ha JUCHIEPCHBIE CHCTEMBI,
UCTIONb3YEMBIE B OBITOBOH U
MIPOM3BO/ICTBEHHOH JEATEILHOCTH YeJIOBEKa
6.2 | OKO0l |HccrnenoBanue CBOMCTB UccnenoBath uznko- JlabopaToproe 3ansTue “IIpuroropnenne
OK 04 |pactBOpOB XUMHYECKIE CBOWCTBA pacTBopoB”
UCTUHHBIX PaCTBOPOB
II | HpodeccnoHalIbLHO-OPHEHTHPOBAHHOE COiePKaHUE (COAePKAHNE NIPHUKJIATHOIO MOLYJIf)
7 Paznen 7. OneHnBaTh NOCJIEACTBUA 3amura Keiica (¢ yueTrom Oyayuei
Xumus B ObITY H OBITOBOM M npodgeccuoHaTbHOM 1esiTeIbHOCTH)
NPON3BOCTBEHHOM NPOU3BOACTBEHHOM

AEATECJIbHOCTH Y€J0BECKa

JeSITeJIbHOCTH YeJIOBeKa C
NO3UIHNI YKOJIOTHYECKOM
0€30IaCHOCTH




OK 01
OK 02
OK 04
OK 07

Xumust B ObITY U
MIPOU3BOJICTBEHHOM
JesATEeNbHOCTH YeIoBeKa

O1eHUBATH MOCIECTBUS Keiic (c yuerom Oynyuieit nmpodeccuoHaIbHOM
OBITOBOI U MPOU3BOJCTBEHHON |IEATEIHHOCTH)

JeATEeIbHOCTH YeJI0BeKa ¢
MO3UIMH 0e30macHOCTH
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